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1. IEJH 1 3AIAYA OCBOEHUSI TUCHUTIIVHBI

1.1. Heapto (measiMu) 0CBOEHHsI JUCHHUILIMHBI SIBJISIETCS .

— 00yYeHHe HCIOJIb30BAHMIO, 0000IIECHUIO U aHAIM3Y UHPOPMALIUU IS pelIeHus npodeccu-
OHAJIbHBIX 337124,

— O3HAaKOMJIGHHE C OCHOBAaMH COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTHH, TE€HACHIMSIMH
UX Pa3BUTHA,

— o0ydeHue NpUHLKIAM HOCTPOCHUsI HHPOPMALMOHHBIX MOJIENEH, IPOBEACHHUIO aHaIu3a I10-
Jy4EeHHBIX pe3yJbTaToB,

— NpUOOpEeTEeHHE HAaBBIKOB AITOPUTMHU3ALUN U MPOTPAMMUPOBAHUS B MAaTEMaTHYECKUX IaKe-
Tax,

— O3HAaKOMJIEHHE C OCHOBHBIMU MH()OPMAIIMOHHBIMH TE€XHOJOTHSAMH, HEOOXOAUMBIMU AJIS pe-
HIeHUs1 NPO(eCcCUOHANBHBIX 3a/1a4, U3y4YEeHHE METOAOB U CIIOCOOOB MOJIyYEHHs], XPaHEHHs U Iepe-
paboTku nHpopManuy,

— NPUMEHEHUE COBPEMEHHBIX HMH(OPMAIMOHHBIX TEXHOJOIMH M KOMIIBIOTEPHOH TEXHHKH B
poecCUOHATBLHON 1EATEIbHOCTH.

B kypce m3ydaroTcsi OCHOBHBIE TEPMHUHBI W MOHATUS MHPOPMATHUKH, TEXHHUYECKHUE M TIPO-
rpaMMHBIE CPEJICTBA pealn3aliy HH(OPMAIIMOHHBIX IIPOLIECCOB, XpaHEHHE U 00pabOTKa TEKCTOBOM
Y YMCIIOBOW MH(POPMALINH, TOHITHE NHPOPMALMOHHOW TEXHOJIOTUH, IPHUHIUIIBI AITOPUTMHU3AIUH U
IpOrpaMMHUPOBaHUs, OpraHu3anus 06a3 JaHHbBIX, METO/Ibl 3aIIUThHl HHPOPMALUU

1.2. 3anauu ocBOEHHUS TUCHMILIMHBI (MOIYJI):

MOJTy4YeHHE U MCII0JIb30BAaHHE HABBIKOB PabOThl C TEXHUYECKMMU U IPOTPaMMHBIMHU Cpe[-
CTBaMU JUIs peau3alii MHPOPMAIMOHHBIX MPOIECCOB, MOIYYeHHE HABHIKOB 00pPaOOTKH TEKCTO-
BOM M 4MCIOBOI MHpOpPMalLMU, HABBIKOB HCIOJIb30BAHWE MAaTEMAaTHUYECKUX MAKETOB JUIs aHalu3a
HKCIEPUMEHTAIBHBIX U HCCIEI0BATENbCKUX JaHHBIX, 3HAHUE TPABOBBIX ACHEKTOB MCIOIH30BAHUS
IIPOrPaMMHBIX CPEACTB U METOJI0B 3aLUThI MH()OPMAIUH.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOTPAMMBI

VYuyebnas nucuunianHa «MHpopMaTHKa» BKItOYEHAa B 00s3aTeNbHBIN NepedyeHb AUCLHUILUINH
00s13aTeIbHON 4YacTH 00pa3oBaTENbHOM IMpPOrpaMMbl BHE 3aBUCHMOCTH OT €€ HalpaBJI€HHOCTU
(mpodust). Aucuumnza peanusyercst B cooTBeTcTBUU ¢ TpeboBanusmu @I'OC, OIT BO u VII, no
HanpasieHuto noarorosku 14.03.02 Snepuas ¢pusnka 1 TEXHOJIOTHH.

JuctunnuHa Oa3upyeTcss Ha CIENYIONMUX JUCHUIIMHAX: MaTeMaThka (OCHOBBI alreOphl,
reoMeTpHH, TPUTOHOMETPHH, Hadyajla aHalin3a), MHPpOpMaTHKa (OCHOBBI pabOTHI B ONEPallMOHHON
cucteme Windows, ocHoBel paboTsl ¢ takerom Microsoft Office, ocHOBBI anroputMu3anum) B 00b-
€Me Kypca CpEeTHEH IIKOJIBL.

Pe3ynbrarel 00y4yeHus, OJIy4E€HHbIE TP OCBOCHUM JUCIMIUIMHBI, HEOOXOAUMBI MOATOTOBKE
K 3aIlIMTe BBIMTYCKHOW KBATH()UKAITMOHHOMN pabOTHI.

Pabouas nporpamma nucuuruinasl «MHbopMaTuka» JIsi UHBAIUAOB U JIML[ C OTPaHUYEH-
HBIMU BO3MOKHOCTSIMHU 3JI0pOBbsI Pa3pabaThIBAE€TCs] MHAMBUIYAIBHO C Y4€TOM OCOOEHHOCTEH TCH-
X0(pU3MUECKOTO pa3BUTHSL, HHANBUAYAIbHBIX BO3MOKHOCTEH U COCTOSIHUSI 3/I0POBbS TakuX oOyda-
FOLLUXCSL.



3. KOMITETEHIIMH OBYYAIOIUIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHWS TMCHUATIIMHBI (MOIYJIST)*

Tabmuia 1 — ®opMupoBaHKe KOMIETEHIIUN 110 TUCIUIUIMHAM

HaumenoBanune Cemectpbl, GOPMUPOBAHUS TUCIIATUTAHBI
JUCIIUTUINH, Kommerennuu 6epytes u3 Y4eOHOTO IIaHa M0 HAIPaBJICHUIO MTOATOTOBKH 0aKa-
(hopMUPYIOIITIX JIaBpa /CrenuaIncTa/MarucTpay
KOMITETCHIINIO 1 2 3 4 5 6 7 8
COBMECTHO
Koo xomnemenyuu
OIIK-2
Wudopmaruka * *

[ToaroroBka k mpotie-
Iype 3aIlyThl U 3aL1H-
Ta BBITYCKHOM KBaJlU-
(UKaIMOHHON PadOTHI

Koo xomnemenyuu
OIIK-3

WNudopmaruka * *

IToaroroBka k mpotie-
Iype 3aIlyThl U 3aLIH-
Ta BBIITYCKHOM KBaJlu-
(uKaIMOHHOMN padoTHI

Koo xomnemenyuu
OIIK-4

Wudopmaruka * *

IToaroroBka k mpotie-
Iype 3aIlIyThl U 3aL1H-
Ta BBIITYCKHOM KBaJu-
(UKaIMOHHON PadOTHI




I[NEPEYEHD INTAHUPYEMBIX PE3VJIbTATOB OBYUYEHNWA 110 JUCHUIIJIMHE,
COOTHECEHHBLIX C INTAHUPYEMbBIMU PE3VYJIbTATAMUM OCBOEHUNS OI1

Ta6JII/IHa 2— HepequL INIAaHUPYEMBIX PE3YJIbTAaTOB 06y‘lCHI/I${ 10 JUCHUIINIMHE, COOTHECCHHBIX C INIAHUPYEMBIMU pPE3YyJIbTaTaMH OCBOCHUS

Koa u HammeHoBaHue

Koa m HauMeHOBaHM(

OueHoYHBIE CPeICTBA

KOMITETeHIHH MHAMKATOPA 10CTUIKE IInanupyemsie pe3ybTaThl 00y4eHHs 10 JHCHHILIHHE Texkyuero IIpomexyTouHoi
HHUSI KOMIIeTeHIIMH KOHTPOJIs aTTecTalluu
OIIK-2 — Crocoben  mo- |MOIIK-2.1. [lonnmaer|3HaTh OCHOBHBICE WH-|YMeTh BbIOMpaTh WH-|Biuamers  meromamu| Bompocs! mis Bunersr g sk3ame-
HUMaTh NPUHLUIBE Pado- | IPUHIUIIEI paboTsl | popManoHHBIE  TeX- | QOpMALMOHHBIE — TeX- |paboTamMu ¢ HH(GOP-| MHCHMEHHOTO Ha. TectmpoBanue B
THI MHPOPMALMOHHBIX |COBPEMEHHBIX HWHGOpP-|HONOTHMH  paboOTHl  C|HOJOTMH, TpeOyloIue- |[Mamudeld ¢ HCHONB30-| Ompoca, BapWaHTHI | cucteme E-learning.
TEXHOJIOTHH;  OCYIIECTB- |MAaIMOHHBIX TEXHOJIO- | TEKCTOBOM, WYHCIIOBOMH, |Csl Ul PEIICHHS KOH- |BaHHUEM COBPEMEHHOTO | KOHTPOJIBHBIX  pa-
JATh TOWUCK, XpaHEHHe, |THi. rpaduueckoii  MH(DOP- | KPETHOM 3a1a4u. nporpaMMHOro obec-| 00T, BapHaHTHI Ja-
00paboTKy M aHalIu3 HH- Manuen. NeYeHHs], INPUHIMIA-| O0pPaTOPHBIX PadoT.

dbopMaru U3 PazIUUYHBIX
HUCTOYHHUKOB W 0a3 JaH-
HbIX, NpPENCTaBIATH €€ B
TpeOyemoM ¢opmare cC
UCTIONB30BaHUEM  HH()OP-
MAaIMOHHBIX, KOMITBIOTEP-
HBIX U CETEBBIX TEXHOIIO-
run

MH OOMEHa JaHHBIMH
MEXAYy TPUIOKEHUS-
MH.

NOIIK-2.2. Ocy-|3HaTh OCHOBHBIE Me-|YMeThb OCYLICCTBIATH | B1ageTrs OCHOBHBIMHU
IIECTBISIET TIOWCK, | TOABI ¥ CPENICTBA IIOUC- | TIONCK WHPOPMAIMU U3 | METOAAMH TIONCKa,
XpaHeHHe, o00paboTKy|ka WHGOpMAIMKA U3 |pa3iIH4YHBIX  HCTOYHH- |0OpaObOTKH W aHan3a
W aHanm3 uHQOpManuy | pasIMYHBIX HCTOYHHU- |KOB W 0a3 IaHHBIX, |[MHPOpPMAmMu C  HC-
W3 pa3IMYHBIX HCTOY-|KOB M 0a3 JaHHBIX, | BHIOUpPATH HY’KHBIE | TI0JIb30BaHHEM WH-
HUKOB 1 0a3 JaHHBIX. | HH()OpPMAIIMOHHEIC cpencTBa aisi 00padboT- | GOpMAIIMOHHBIX, KOM-
TEXHOJIOTHH Uil 0o0pa-|KM M aHaiu3a HHQOp- |MBIOTEPHBIX M  CeTe-
0OTKM W aHanu3a HH-|MalllM, MCIOJIb30BaTh | BBIX TEXHOJIOTHIL.
dhopmarun. COBPEMEHHOE po-
rpaMmMHOe  obecriede-
HHE.
NOIIK- 3HaTh pa3inuuHble | YMeTh INpeAcTaBiATh | Biaagers HaBblkamu
2.3. Ilpencrasnsier (dopmarsl mpencrasiie- | MHGOPMaHIO B TpeOy- | MCIONB30BAHUS  WH-
HHPOPMALIMIO B Tpe- |HUA uHpOpManuy, |eMoM Qopmare ¢ HC-| (OpPMAIMOHHBIX,

oyemoMm opmare c
UCIIONIb30BAaHUEM HH-
(hopMaIMoHHBIX,

KOMIIBIOTEPHBIX u
CETEeBBIX TEXHOJIOTHIA.

nHpOpMalLMOHHbIE  H
KOMITBIOTEPHBIE TEXHO-
jgoruu Juisi paboThl C
nHdopmanmei, mpen-
CTaBJIEHHOI B ompeje-
JICHHOM BHJIE.

IIOJIb30BAHHUEM HUH-
CTPYMCHTAJIbHOT'O n
MPUKIIAJHOTO npo-

TrpaMMHOT0 obecneue-
HUs.

KOMITBIOTEPHBIX |
CETEBBIX TEXHOJIOTHH
JUISL TIepeAadu, Xpa-
HEeHUs1 MHpOpMAINH,
MIPE/CTaBICHUS] HH-
¢opmanmu B TpeOy-
eMoM (opmare.




OIIK-3 — Criocoben

pas-

pabaTbeIBaTh aNTOPUTMBI U
KOMITBIOTEPHBIE IIPOTPaM-

MBI, IPUTOAHBIE UL TIP
THYECKOTO IPUMEHCHUA

aK-

NOIIK-3.1. Ilpumens-
€T OCHOBBI aJTOPUTMHU-
3anuu mpu  (opMau-
3aiui  (TIOCTAHOBKE)
3a/1a9H.

3HaTh OCHOBHBIE aJIro-
PUTMHYECKHE KOH-
CTPYKLHUH, TIPUHIIHIIBI
ITOPUTMHU3AIINH.

YmMmerb COCTaBIISITh
AITOPUTMBI  PEIICHUS
3amad,  TPEICTaBIATH

uXx B (QOpMaIn30BaH-
HOM BHIIE.

Buagerp  meronamu
aNTOPUTMHU3ALIH,
HaBBIKAMH ~COCTaBJIe-
HUSL OJOK-CXeM TIpH
pelIeHNY 3a/1a4.

Bonpocs! nns

MIICEMEHHOTO
OIpoca, BaPHAHTEHI
KOHTPOJIBHBIX  pa-

00T, BapWaHTHI Ja-
OGopaTopHBIX PadoT.

bunersl nns sk3ame-
Ha. TectupoBaHue B
cucreme E-learning.

NOIIK-3.2. Pazpaba-

3Hars, OJWMH WIM He-

YMmerb pazpabaTeiBaTh

Baagerr MeromamMm

THIBAET  MPUTOJHBIE |CKOJBKO SI3BIKOB MPO- |[IPOTPAMMBI, MPUTOA-| COCTABIEHUS  MPO-
JUIE TPO(EeCCHOHANB- |TPAMMHUPOBAHHS:  OC- |HBIC I MPAKTHYECKO- | TpaMM, MPHHIIUIAMA
HOH NESITEIBHOCTH |HOBHBIE OMEpPaTOphl W |TO TPUMEHEHUS, Ha| HCIOJIb30BAHUS DJie-
KOMIIBIOTEPHBIC MPO- | QyHKIMH SI3bIKA, | OTHOM U3 SI3BIKOB IMPO-| MEHTOB MPOTpamMMHU-
TPaMMBl C HCIOJB30- |CTPYKTYpPYy  MIpOTpam- | [paMMHUPOBAHHUS. pOBaHUs B cUCTEMax
BaHMEM  SI3bIKOB U |MBI. JUIT WHXKCHEPHBIX U
CHUCTEM MpPOTPaMMH- MaTeMaTHYECKUX
poBaHUSL. BBIYUCJICHUH, METO-
JaMH OTJIAJKH CO-
CTaBJICHHOH po-
TpaMMBI
OIIK-4 — Crocoben  wmc- |MOIIK-4.1. HWcnone3y-|3HaTh crocoObl mpen-|YMeTh UCIONB30Bath | Biaagers ocHoBHBIME | Bompocs! mis bunersl mist sx3ame-
MOJIB30BaTh B Ipodeccro- |eT B TNpo(dhecCHOHAb- | CTABICHUS, H3MEPCHHSA | CIICIHAIN3UPOBAHHBIE |METOAaMH  pealiu3a- | MACHBMEHHOTO Ha. TectmpoBaHWe B
HaJbHOU JIeITEIIbHOCTH | HOU JIESITEIHOCTH | M XpaHeHuss MH(POPMa- | IPOrpaMMHBIE MPOAYK- | [IMH MaTEMaTHYECKOrO | Ompoca, BapuaHThl | cucreme E-learning.
COBpPEMeHHbIe HMH(OpMa- |CcoBpeMeHHble HH}Op- | HH. TBl JJIs1  oOecrievyeHus | MOAEIUpOoBaHusl  (U-| KOHTPOJBHBIX  pa-

IMUOHHBIC CHUCTCMBI, a

Ha-

JIM3UPOBATH BO3ZHUKAIOMINE

IpH 3TOM ONAacCHOCTH
yrpo3sl, coOIroaaTh

u
oC-

HOBHBIC TPEOOBAHUS HH-
(dhopmarmonHoit  Oezomac-
HOCTH, B TOM YHCJIC 3aIllH-

TBI TOCYJIapCTBEHHOH T
HBI

an-

MAIMOHHBIC CUCTCMBI.

s peKkTuBHOrO  pelie-
HHS 33/1a4.

3UYCCKHUX MTPOLECCOB B
COBPEMCHHBIX IIPUIIO-
KCHHUAX ]I  HHXC-
HEPHBIX BBIYHCIICHUM.

60T, BapHaHTHI Ja-
OGopaTopHBIX padoT.

HOIIK-4.2. Ananwu-
3UPYeT BO3SHHUKAIOIINE
OITaCHOCTH H YTPO3EI
B MH()OPMAINOHHBIX
CUCTeMax, COOJTIoIaeT
OCHOBHEIE  TpeOoOBa-
HUS  UHQOPMAIHMOH-
HOH 0e30MacHOCTH, B
TOM 4YHCJIEe 3allUThl
roCyJ1IapCTBEHHOU
TaNHBIL.

3HaTh OCHOBHBIC Tpe-
OoBaHUs WHOpPMALH-
OHHOI 0€30IaCHOCTH.

Ymern

- aHAJIM3UPOBaTh  BO3-
HHMKAIOIIHE OITACHOCTH
1 yrpo3sl B mH(poOpMa-
LIMOHHBIX CUCTEMAX;

- co0JII0JaTh OCHOBHEIC
TpeboBaHus WH(MOpMa-
LIMOHHOK  Oe30macHo-
CTH, B TOM 4YHCIIE€ 3a-
IUTBl  TOCYJApCTBEH-
HOM TaWHBI.

Baagern

- HABBIKAMH XPaHCHUS
u o0paboTku wH(DOP-
MaliH C Y4eTOM CO-
OomoneHuss  TpeboBa-
HUH  WHOpMaNNOH-
HOM 0€30IacHOCTH;

- HABBIKAMHU 3alHUTHI
nHpOpMaNuy, co-
CTaBJSAIOIIEH  rocy-
JIApCTBEHHYIO TaliHY.




4. CTPYKTYPA U COAEPKAHUE JUCIIAITJIMHBI

4.1 PacnipenesieHue TPYAOEMKOCTH JUCIUIJIMHBI 10 BUIaM padoT Mo ceMmecTpam
OO6mast Tpy0EMKOCTh TUCIMIUIMHBI cocTaBisieT 8 3au.ea. 288 yaca, pacnpeneneHue ya-

COB I10 BUAaM pa60T " cEMECTpaM MMpPEACTABICHO B Ta6n1/1ue 3.

Tabmuua 3

Pacnpeuene}me TPYI[OéMKOCTI/I AUCHHUIIIMHBI 110 BUJ1aM paﬁ()T o ceMecrpam

JIJ1sl CTY/1eHTOB OYHOI0 00y4eHus!

TpynoémkocThb B yac

Bua yueoHoii padoTnl

Bcero

B T1.4. mo ce-
MecTpam

qac.

lcem | 2cem

®opMaT u3yyeHHs JUCHUNIHHDI

C HUCIIOJIb30BaH

HEM 3JICMCHTOB

AIIEKTPOHHOTO O0YYEHUS
OO0mas TpyI0EMKOCTb JUCHUIUIMHBI IO Y4eOHOMY IJIaHy 288 144 144
1. KontakTHas pa6ora: 144 72 72
1.1. AyautopHas paboTa,B TOM 4YHCJIE: 136 68 68
3aHATHA JeKIMoHHoro tumna (JI) 34 17 17
3aHsTHsI ceMuHapckoro tuna (I13-cemuHapel, IpakT. 3aHATHS U Jp) -
naboparopusie paboTsl (JIP) 102 51 51
1.2.BHeayaiuTOpHas, B TOM YHCJe 8 4 4
KkypcoBas padota (mpoekt) (KP/KII) (koHcynbranus, 3amumra) -
TEKYIINI KOHTPOJIb, KOHCYIBTAIIUH 1O AUCHIUTIINHE 4 2 2
KOHTaKTHas paboTa Ha npomexkyTouyHoM KoHTpose (KPA) 4 2 2
2. Camocrositeasnasi padora (CPC) 72 36 36
pedepat/acce (moaroroBka) -
pacuérHo-rpaguyeckas padora (PI'P) (moaroroska) -
KOHTpOJIbHAs paboTa -
kypcoBast pabora/mpoext (KP/KII) (moaroroska) -
CaMOCTOSITENIbHOE U3yUeHHE Pa3/ieioB, CAMOIOATOTOBKA (MTpopadoTKa|
Y TIOBTOPEHHME JICKIIMOHHOTO MaTephalla i MaTeprasia y4eOHUKOB U 79 36 36
y4eOHBIX TOCOOUH1, MOJIrOTOBKA K J1a00PaTOPHBIM U MPAKTUYECKUM
3aHSATHUSAM, KOJJIOKBHYM H T.II.)
ITonroToBka K 3k3aMeHy (KOHTPOJIb) 72 36 36




4.2Copep:xaHue JMCHUILINHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM

Tabnuna 4—-Coneprkanue JUCHUILTUHBL, CTPYKTYPUPOBAHHOE 110 TEMaM ISl CTYIGHTOB OYHOTO 00yUYEHHS

IInanupyemble Buabl yueoHoi padoTsl
pe3yabTaThbl KOH- Konrakrtnas pa6o- | & HanmeHoBanue
= HaumeHnoBanue Peanuzanus
TPOJIHPYeEMbIE) Ta 8 pa3padoTaHHO-
= 2 HCIO0JIb3yeMBIX B paMKax
OCBOEHHSI: ° ° g e n . ro
. . o = ol = AKTHUBHBIX U PaKTHYECKOH
xon YK; OIIK; HanMeHOBaHHE Pa3eioB, TeM S 28 |Es|85 7 Bux CPC 2 IeKTPOHHOTO
K 5 - 25| 3 =43) HHTEPAKTHBHBIX MOArOTOBKH
> S o 2| £ Kypca
= = 2 25 & 5~ 00pa3oBaTejibHBIX | (TPYA0EMKOCTH P
U MHAMKATOPbI = S5 |EElea" 13 (TpymoeMKOoCTb B
= RS 22| 9 H TEeXHOJIOTui B Yacax)
JOCTHKEHHUS é e g g_ = g 9acax)
o <o)
KOMITETeHITH i = = =
1 cemecTp
Paznea 1. [IpuknagHoe nporpaMMHOE 0OeCIieYeHHE IEPCOHAIBHOTO KOMIBIOTEPA
OIlK-2 Tema 1.1. Ta6munsrii nporeccop MS Excel (OO TOrOTOBKA K JIEKLMSIM | JIEKLHs-00BACHEHHE C
OIIK-3 1 0.5 6.1.1 (c. 96-113) | yacTUYHBIM MPHUBIICYE-
OIIK-4 Calc) L1 (e p
Tema 1.2. [TakeT MaTeMaTHYECKUX BBIYMCIIEHUIL HHEM (OpMEI HCKyC-
Mathcad 1 05 cuw, Gecesl
JlaGopaTopHas pa6ota Nel. BeimonneHue o0mmx 6.3.6 (c. 1-6); BeoImonHene HHANBH-
3agannii o Teme «[IpuknagHoe mporpamMMHoe obec- 4 2 AyanbHBIX 3a/[aHHH,
THIeYEHHUE TIEPCOHATBHOTO KOMIBIOTEPA» salura JL.p.
Hroro no 1 pazneay 2 4 3
Pa3gen 2. OCHOBBI aTOPUTMH3AIMN U TPOTPAMMHUPOBAHUS
OIIK-2 Tema 2.1. [Tonstue anroputMma. Bunst anropurmos, | 0,5 0,25 | moaroToBka KJIEKUMAM | JIEKUMA-OObACHEHHE C
825'2 CIIOCOOBI 3aITUCH 6.2.2 (c. 5-20); YaCTUYHBIM TIpHBJICYE-
i Tema 2.2. I'padudeckas peannsanus ArOPUTMOB 0,5 025 ]6.1.1 (c. 79-90) HUeM (OpMBI JMCKYyC-
Tema 2.3. OCHOBHBIE OIIEPATOPHI A3bIKA MPOTPaM- 1 05 cuu, becenbl
mupoBaHus. CTpyKTypa nporpaMmsl.
JladopaTopnasi pa6oTa Ne2. BemmonHeHune o0mux 2 1 nojaroroska K JIP
3amaHui o TeMe «OCHOBBI aTOPUTMH3ALNH B TIPO- 6.3.6 (c. 1-8)
rpaMMHUPOBAHUS»
Hroro no 2 paspeny 2 2 2
Pazgen 3. JIuneliHblil 1 pa3BETBISIOMIMNACS alTOPUTMBI
Tema 3.1. Jluneiinslii anropur™m. I'paduueckas u 05 0,25 | nmoaroToBKa K JIEKUMAM | JIEKUMA-0OBACHEHHE C
OIIK-2 )

IporpaMMHas peajin3anus JIMHEHHOTO aJIropuTMa.




IInannpyemsie

Bunel yueonoi padoTsl

pe3yabTaTbl KOH- Konrakrtnas pabo- | & HaumenoBanue
© HanmeHnoBanue Peanm3zanus
TPOJIMpYyeMbIe) Ta g pa3padoTaHHO-
. = 2 HCHOJIb3yeMBbIX B paMKax
0CBOCHIs: 2 & g - AKTHBHBIX H IIpakTnyeckoi re
kox YK; OIIK; HauMeHnoBaHue pa3iesioB, TeM g 23 |ES| 287 Bux CPC 2 DJIEKTPOHHOTO
K = 2 = 8% QE =43) HHTEPAKTHBHBIX MOArOTOBKH —_——
= = 22| =5 6 o0pa3oBaTeJbHbIX | (TPYI10eMKOCTh
M TOpH! 2 3 l§ gz E £~ TexHOTOr i B 4aCax) 1 (Ipy)loechl)gTb °
JOCTHKEHUS é € 8 == = yacax)
KOMIIeTeHIH i = = ° &
OIIK-3 Tema 3.2. IlocTaHOBKa THUINOBBLIX 3a/lad C Pa3BETB- 0,25 [6.1.1(c.5-30);6.2.2 (c.8- |uacTUUHBIM MpPHUBJIEUE-
OIIK-4 nsommvucs  anroputvami. I'papuyeckas u npo-| (¢ 20; 62-90) HHEM JIUCKYCCHIL, 06-
rpaMMHAs pealu3alliy Pa3BEeTBISIONMXCS aIrOPUT-| CYX/ICHHE HOBBIX 3a-
MOB B 3a7ja4ax. nad, oOpartHasi CBS3b B
Tema 3.3. Brnoxxennsie BeTBiIcHHS. | padudeckas u 0,5 (bopme TIPOBEPOUHBIX
[POrpaMMHas PEATU3allUY B 3a1a4aX ¢ BJIOKEHHbIMHA | 1 [STHMHHYTOK
BETBIICHUSIMH.
JlabopaTopHas pa6ora Ne3. BeimonHeHnue HHIUBH- 10 5 noaroroska K JIP Beinonxenue nuauBu-
IyaJbHBIX 3a1aHul TabopaTopHO paboTel «JInHeiH- 6.3.2 (c. 4-11); JyaJIbHBIX 3aJJaHUH,
HBIA U Pa3BETBISIIOIIMICS AT OPUTMBI». 6.3.7 (c. 3-8) 3ammra J.p.
3ammTa 1a00paToOpHOH pabOTHI.
Hroro no 3 pasneny 2 10 6
Paznen 4. I{ukmmueckuii anroput™
Tema 4.1. IloHATHE LUKINYECKOIO aJITOPUTMA. MOATOTOBKA K JICKUHMAM | TEKUHSA-O0BICHEHHE ¢
IIpuHnuns! BeluuciaeHuid B uukie. [loctaHoBka TH- 6.2.2 (cT.228-265) YaCTUYHBIM HPUBJIEYE-
HOBBIX 33/1a4 Ha LMKJIHYECKHE anroputmel. I'padu-| 1 0,5 HHEM (HOPMBI TUCKYC-
yeckasi ¥ TpOorpaMMHasl pean3aliyl UKINIECKOTO cuw, Gece/ibl, peleHne
ITOPUTMA B 337a9ax npoGJIeMHBIX 337124
Tema 4.2. Bnoxennsle mukisl. [paduueckas u WHIUBHIYAIBHO U
8HK'§ [pOrpaMMHAsl peanu3alus 3a1a4 C BJIOXKEHHBIMH | 2 1 (poHTaNBEHO
OEE 4 IUKJIAMHA
Tema 4.3. [lonb3oBarensckue Qynkuuu. I'papuue-
CKas W NPOTPaMMHAs PEalu3allks ajirOpuTMOB C| 4 05
MOJIF30BATENECKUMH (PYHKIIMSIMH B 33/1a4ax Ha IIHK-
JIBI
JladopaTopHasi paboTa Ne4. BeimonHeHIE HHIUBH- moaroToBka K JIP BhInoTHERE UHANBH-
JyaJbHBIX 3aaHuil 1abopaTopHoii paboTsr «Lluxim- 14 6 6.3.2 (c. 12-20); IyaJIbHBIX 3aJaHHUH,
YECKHUI aJIrOpUTM» 6.3.6 (c. 9-11); 3aIuTa J.p.
3amuTa 1abopaTopHOi padoTHI. 6.3.7 (c. 9-24)
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IInannpyemsie

Bunel yueonoi padoTsl

pe3yabTaTbl KOH- Konrakrtnas pabo- | & HaumenoBanue
© HanmeHnoBanue Peanm3zanus
TPOJIMpYyeMbIe) Ta g pa3padoTaHHO-
. = 2 HCHOJIb3yeMBbIX B paMKax
0CBOCHIs: 2 & g - AKTHBHBIX H IIpakTnyeckoi re
xox YK; OIIK; HaumeHoBaHHE Pa3/ie/ioB, TeM 2 22 E8| 257 Bux CPC 12 DJIEKTPOHHOIO
K = 2 = 8% E =43) HHTEPAKTHBHBIX NOAT0TOBKH —_——
1 HHAHKATO = g E g = g 5 6 o0pa3oBaTeJbHbIX | (TPYI10eMKOCTh
pbl ] 2 o EE|E s .13 (TpyI0eMKOCTh B
OCTHKEHHUS é l§ l§_ g- E é TEXHOJOTr Ui B Yacax) qacax)ls
KOMIIeTeHIH i = = ° &
Hroro mo 4 pasneay 4 14 | | 8
Pazgen 5. OnrHOMEpHBIE U TByMEpHbIE MAaCCHUBBI
Tema 5.1. Onpenencaue, BUAB MaccuBOB. I padrrye- MOArOTOBKA K JIEKIUAM | IeKIHA-00BACHEHHE C
CKas U MPOrpaMMHas peaiM3alliy B 3ajJa4ax Ha oja-| 2 1 6.2.2 (c. 285-320) YaCTHYHBIM TIPHUBIIEYe-
HOMEpHBIE MacCHBBI HHEeM (QOPMBI JAHCKYC-
OIIK-2 Tema 5.2. ®aitnoBrie moToku. Peamm3amnus paboTs ¢ 1 3 2 cuu, Gecepl, oOpaTHas
OIIK-3 (aiinaMu B 3a1a4ax HA MacCHUBBI CBSI3b B (hopMe TpoBe-
OIIK-4 Tema 5.3. I'padudeckas u mporpaMMHas peann3a- 3 2 POYHBIX IATHMHUHYTOK
IIUH B 3aj7jayaxX Ha JByMEPHbIE MaCCHUBBI
JlaGopaTopHas padora NeS. BrinonHeHnne HHAUBU- 18 8 noxroroska K JIP Beinosnsenne nHAUBHU-
JyaJbHBIX 3a1aHuil 1abopaTopHOM paboTsl «OHO- 6.3.2 (c. 21-25); IyaJbHBIX 3a1aHHH,
MEpHBIE U IBYMEPHBIE MAaCCUBBDY 6.3.6 (c. 12-19); 3alluTa JI.p.
3amuTa 1abopaTopHON PabOTHI 6.3.7 (c. 25-36)
Hroro mo 5 pazaeny 6 18 13
Pa3gen 6. lludopmarmonHas 6e30macHOCTb
Tema 6.1. OcHoBsI HHpOpMaroHHOH 6e3omacHoctu| 0,5 TIOITOTOBKA K JIEKIHAM | IEKIUA-OOBACHEHHE €
OIIK-4 Tema 6.2. 3aiuTa rocy1apCTBEHHOM TaiHbI 0,5 6.2.9 (c.6-10), YACTHUHEIM TIpHBIIEYC-
6.2.10 (c. 19-34), HUEM (OPMBI JHCKYC-
6.2.11 (c.4-13) cun, Gecebl
HToro no 6 pazneny 1 4
HUTOTO 3A 1 CEMECTP 17 51 36
2 cemMecTp
Pa3nen 7. UnceHHBIE METOABI PEIICHHSI CUCTEMBI JTMHEHHBIX alreOpandecKix ypas-
OIIK-2 HEHUI
83?2 Tema 7.1. Meronei pewenus CJIV: Tlocranoska| g 0.5 |TOAroTOBKA KteKunaM | neKuus-oGbacHeHME ¢
3aga4n. [IpsiMble U HTEPAIIMOHHBIE METOIBI. ' ' 6.1.4 (c. 27-36) 4aCTHYHEIM MPHBIIEUE-
Tema 7.2. Peanuzanust anropuTMOB perieHust cu-| 1,5 0,75 HH1eM GopMBI THCKYyC-
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IInannpyemsie

Bunel yueonoi padoTsl

pe3yabTaTbl KOH- Konrakrtnas pabo- | & HaumenoBanue
© HanmeHnoBanue Peanm3zanus
TPOJIpyeMbIe) Ta g pa3pabdoTaHHoO-
. = & HCIO0JIb3yeMbIX B paMKax
0CBOCHIs: 2 & g - AKTHBHBIX H IIpakTnyeckoi re
kox YK; OIIK; HauMeHnoBaHue pa3iesioB, TeM g 23 |ES| 287 Bux CPC 2 DJIEKTPOHHOTO
K = & = |3 = QE =43) MHTEPAKTHBHBIX MOATOTOBKH —_——
- = = EEl g5 6 0o0pa3oBaTeIbHBIX | (TPYAOEMKOCTH
AHIATOPEL Z & 3 £ = é g~ TEXHO orlml3 B 4acax) 1 VRO
OCTHKEHHU S é S ‘g g = § J qacax)ls
KOMIIeTeHIH i = = ° &
CTEM JIMHEHHBIX YpaBHEHHE cun, Gecepl
JlaGopaTopHas pa6ora Ne 7. BrimonHeHHE HHIWBH- noArotoska x JIP Bemmonnenne MHAMBY- Wndpopmaruka
IyaJbHBIX 33/laHui J1abopaTtopHOi paboTh «YUHcieH- 6.3.3 (c. 7-9); IyallbHBIX 3a[aHUH, (UA2uTd, Mopo-
HBIC METOJIBI PEIICHAS CHCTEM alreOpandecKuX JIH- 8 5 6.3.8 (c. 27-30) 3ammra J.p. 3oBckas T./1.)
HEIHBIX YPaBHCHUI»
3amura 1a60paTopHOH paboTHI
Hroro mo 7 pa3uery 2 8 6
Pa3znen 8. UncneHHble METO/IbI pELICHNS] HEIMHEHHOTO YpaBHEHHUS
Tema 8.1. MeTobl pellIeHUs] HENTMHEWHOTO ypaBHE- MOATOTOBKA K JICKIMAM | JIeKIUsA-00bsSCHEHHE C
mus: IToctaHoBka 3amaun. IllaroBerii MeTon oTaele- 2 1 6.1.4 (c.14-23) YaCTHYHBIM TIPUBIICYE-
HUS KOpHEW. YTOYHEHHE KOPHS YHCICHHBIMH METO- HHEM (HOPMBI JIUCKYC-
825:5 JAMH. cum, Gecenbl, obpaTHas
OIK-4 Telwa 8.2. Peanuszanust METOOB pelIeHUs] HEJH- 2 1 CBA3b — MIPOBEPOYHASL
HEHUHOI'O ypaBHeHI/Iﬂ MATUMHUHYTKa
JlaGopaTopHas pa6ora Ne 8. BrirosiHeHHE UHIUBH- moarotoBka K JIP BeoImonHene HHANBH- Wndopmarnka
JyaJbHBIX 33laHui 1abopaTopHON paboTh! «HUncieH- 12 6 6.3.3 (c. 5-6); JyaJIbHBIX 3a[aHUH, UA2uTd, Mopo-
HbIE METO/Ibl PEIICHUs] HEIMHEHBIX YpaBHEHUI». 6.3.8 (c. 18-19) 3ammra J.p. 3o0Bckas T./1.)
3amuTa 1a6opaTopHON PabOTHI
Hroro mo 8 pazmery 4 12 8
Pa3gen 9. UncneHHBIC METOABI pEIICHUS 3a/Ja9d allPOKCHMAIHH
Tema 9.1. 3agaua WHTEPHOISIINKA, METOABI pellie- MTOJITOTOBKA K JIEKIUAM | JIEKIUSA-00BICHEHHE C
Hus. Peanmsanys 4YMCIEHHBIX METONOB pelIeHUs| 2 1 6.1.4 (c. 44-67) YaCTHYIHBIM MIPUBIICUYE-
OIIK-2 3a/1a4i UHTEPIOJISI LU HHeM (OPMBI TUCKYC-
OIK-3 Tema 9.2. 3agaua anmpoKCHMAIIUU, METOJBI pellie- cuu, 6ecepl
OIIK-4 Hus. Peanmsanys YMCIEHHBIX METONOB pelIeHUs | 2 1
3a/1a49¥ anmpOKCUMAITIH
JlaGopaTopHas pa6ora Ne 9. BrirosiHeHHE HHIUBH- 14 8 moaroToBka K JIP BoImonHeH e HHANBH- Wndopmarnka
IyaJbHBIX 3aaHuil 1abopaTopHOi paboTer «Hucnen- 6.3.3 (c. 9-10); IyaJIbHBIX 3aJaHHUH, UA2uTd, Mopo-
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IInannpyemsie

Bunel yueonoi padoTsl

pe3yabTaTbl KOH- Konrakrtnas pabo- | & HaumenoBanue
= HanmeHnoBanue Peanm3zanus
TPOJIpyeMbIe) Ta 2 pa3paboTaHHo-
OCBOCHISE: = 2 HCIO0JIb3yeMbIX B paMKax
) o 2., | %ol E E g 12 AKTHBHBIX U IIpakTu4eckoii o
kox YK; OIIK; HauMeHnoBaHue pa3iesioB, TeM s 22 |gs|25 7% Bux CPC DJIEKTPOHHOTO
K e 5 5 SRR =£3) HHTEPAKTHBHBIX MOATOTOBKH
- & 5 o | = Kypca
= g E g = g 5 ?3 0o0pa3oBaTeIbHBIX | (TPYAOEMKOCTH P
U MHAUKATOPBI § 25 ; ; S =< 13 14 (TpyAOeMKOCTh B
[ — 2 ge ZE|lgF TEXHOJIOT Ml B Yacax) qacax)ls
» = sa &8 =2
KOMIIeTeHIH i = = &
HBIE METO/BI PELICHUS 3a/1a4 UHTEPIIOJALMM U all- 6.3.8 (c. 22-24) 3ammra J.p. 30Bckast T.J1.)
MIPOKCUMAIIUN.
3amura 1a60paTopHOH paboTHI
Hroro mo 9 pasnenay 4 14 10
Pa3gen 10. YucneHHBIE METOIBI peIIeHUs OOBIKHOBEHHOTO A (hepeHIINaTEHOTO
YpaBHEHUS
Tema 10.1. IlocraHOBKa 3ajaydl MPH YHCICHHOM ) 1 TIOITOTOBKA K JICKIMAM | IEKIUA-00BACHEHHE €
pemennu OJ1Y. Uncnennsie MeTosl pemenus QY 6.1.4 (c.69-70; YaCTHYHBIM MPHBIICYC-
OIIK-2 94-108) HUEM (OPMBI JTUCKYC-
OIIK-3 Tema 10.2. Peanu3zanusi YMCIEHHBIX METOIOB pellle- 5 1 cuu, 6ecenbl, oOpaTHast
OITK-4 Hust OJTY CBs13b — IPOBEPOYHAS
MATUMHUHYTKa
JlaGopaTopHuas padora Ne 10. Beinonuenue uuau- moarotoBka K JIP BeoImonHene HHANBH- Wndopmarnka
BUyaJIbHBIX 3aJaHui JabopaTopHOoil paboThl «Uunc- 6.3.3 (c. 22-24); JIyaJIbHBIX 3a/IaHUH, (USA23uTd, Mopo-
JICHHBIC METO/IbI PEIlICHIsI OOBIKHOBEHHOTO nudde- 10 5 6.3.8 (c.20-21) 3amuTa J.p. 3oBckast T.J1.)
p
PEHIMAILHOTO YPaBHEHUS
3amuTa 1a00paTopHOH paboOTHI
Hroro no 10 pazgeay 4 10 7
Pasnea 11. YncneHHble METObI PELLIEHUS ONPEAEIEHHOIO HHTErpalia
Tema 11.1. TloctaHoBka 3amaun. YncieHHbIE METO- 2 1 MOJITOTOBKA K JICKIMAM | JIeKIusA-00bsICHEHHE C
JIbI pELICHUs] ONIPEACIIEHHOI0 UHTETpaa. 6.1.4 (c. 71-92) 4aCTHYHBIM TIpUBIICYE-
Tema 11.2. Peanuzanusi YUCIEHHBIX METOIOB peIlie- HHeM (QOPMBI AUCKYC-
OIIK-2 HUS OTIPEICIICHHOTO UHTErpajia cuu, becepl, oOpaTHas
OIK-3 1 1 P
OITK-4 CBA3b — IIPOBEPOYHAs
MATUMHUHYTKa
JlabopaTopHasi paGora Ne 11. BeinonHenue uuau- noarotoska k JIP BrInonHeHne HHANBH- Nudopmaruka
BUJIyaJIbHBIX 3aJ[aHUi JabopaTopHOl padoTsl «Ymc- 7 3 6.3.3 (c. 10-12); JyaJIbHBIX 3aaHHUH, UA2uTd, Mopo-

JICHHBIE MCTOJbI PEUHICHUSA ONPCACICHHOTO UHTCIpa-

6.3.8 (c. 17)

3almuTa JI.p.

3oBckast T.J1.)
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IInannpyemsie

Bunel yueonoi padoTsl

pe3yabTaTbl KOH- Konrakrtnas pabo- | & HaumenoBanue
= HanmeHnoBanue Peanm3zanus
TPOJIHPYeEMBbIe) Ta 8 pa3paGoTaHHo-
. = 2 HCIIOJIb3yeMBIX B paMKax
OCBOCHMS: = < €2 s AKTHBHbBIX U IIpa €CKOi 1o
= KTHYECKOI
kox YK; OIIK; HauMeHnoBaHue pa3iesioB, TeM g 23 | 28 ZE T Bux CPC 2 . DJIEKTPOHHOTO
K = 2 F 875 =45 HHTEPAKTHBHBIX MOATOTOBKH
9 S = x| = Kypca
= = EEl g5 6 00pa3oBaTelIbHBIX | (TPY10EMKOCTH P
U MHIHKATOPBI = g E EE S e 13 (TpyI0eMKOCTh B
TR % Se 2E|¢g = TEXHOJOTr Ui B Yacax) 15
= S | 23| S Jacax)
KOMIIeTeHIH i = = &
1%
3amura 1a60paTopHOH paboTHI
Hroro mo 11 pasneny 3 7 5
HUTOI'O 3A 2 CEMECTP 17 51 36
HUTOI'O no aucuumnjinae 34 | 102 72
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5. TEKYIIU KOHTPOJIb YCIIEBAEMOCTH U IIPOMEKYTOYHAS ATTECTALIASA IO UTOT'AM OCBOEHMSI
JTACIATLTAHBI.

5.1 TunoBble KOHTPOJIbHBbIE 3aJaHUSI WIN HHbIE MAaTepUAJIbl, HeOOX0AMMbIe /sl OLEHKH 3HAHUI, YMeHMi U HABBIKOB M (MJHM) ONbITA
IeATeJHLHOCTH OCBelleHnl B .11
[Tepeuens BOMPOCOB, BEIHOCUMBIX Ha MPOMEXKYTOUHYIO aTTecTanuio B Gopme dk3ameHa, XpaHsatcs Ha kadeape «lIpukmamHas mMareMaTuKa»
ayn. 1204 mo aapecy H.HoBropon, yin. Mununa, 24 1 HaxoasTcsi B CBOOOTHOM JOCTYIIE.
5.2. Onucanue nokasareJsieil 4 KpUTEpHeB KOHTPOJISA YCII€eBA€MOCTH, ONIUCAHUE IKAJ OLleHUBAHUS

Tabnuma 5
Hlxana JK3aMeH
OIlCHUBAHUS
85-100 OTnau4HO
70-84 Xoporo
50-69 Y 10BAETBOPUTETHHO
0-49 HeynosnerBopurensHo
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Tabanna 6 —Kputepun oneHnBaHus pe3yJibTaTa 00y4eHHs M0 JTUCHHUILVIMHE H IIKAJIA OLCHMBAHUS

Koax m HamMmeHOBa-
HHE KOMIEeTEeHIINH

Koax m HammMeHoBaHHe HH

Kpurepun oueHnBaHusi pe3yaibTaTOB 00yUeHHUs

AUKaTOpa JOCTH:KEHH
KOMIIeTeHIINH

OrieHka
«HEY/0BJIETBOPHUTEIHLHO»
/ «HE 3a4TEHO»
0-49%

OT max peUTHUHTOBOU
OIIEHKH KOHTPOJIS

Ornenka
«YIOBJIETBOPUTEIBHOY /
«3aYTCHO»
50-74%

OT Max peUTUHTOBOM
OIICHKU KOHTPOJIS

Ornenka
«xopomuio» /
«3aYTCHO»
70-85%
OT max peUTHUHTOBOM
OLIEHKH KOHTPOJISI

O1eHKa
«OTJIAMYHO» /
«3aUTEHO»
85-100%

OT max peUTUHTOBOM
OIICHKH KOHTPOJIS

OIIK-2 — Criocoben
MOHUMATh  MPHUHIIMITBI
paboTel  mWHpOpMAIH-
OHHBIX  TEXHOJIOTHIA;
OCYIIECTBIISATH  ITOWCK,
XpaHeHue, 00paboTKy u
aHanmu3  WHGpOpMAIHA
U3 Pa3TUYHBIX HCTOY-
HHMKOB M 0a3 JIaHHBIX,
IIPEACTaBIATh €€ B Tpe-
oyemom ¢opmare ¢
UCIIOJIb30BaHHEM  WH-
(hOpMAIMOHHBIX, KOM-
MBIOTEPHBIX U CETEBBIX
TEXHOJIOTU I

HOIIK-2.1. TloHuMaer mnpuH-

He nonumaer TIPUHIUIIBI pa60-

Cna0o MoOHMMAaeT NPUHLHUIIBI

IlonumaeT OOJBIIMHCTBO

[Tonnmaer u  yBEepeHHO

UMbl paboThl  COBPEMEHHBIX | ThI COBPEMEHHBIX MH(pOpMAI- | pabOThl COBPEMEHHBIX HH- | IPUHIMIOB pabOThl CO- | NPUMEHSET MPUHIMIBI pa-

NHGOPMAIMOHHBIX  TEXHOJIO- | OHHBIX TEXHOJOTHH. (hOPMAIIMOHHBIX ~ TEXHOJO- | BPEMEHHBIX HH(OpManu- | OOTBI  COBPEMEHHBIX HH-

THH. THH. OHHBIX TEXHOJIOTHH. (OpPMaIMOHHBIX ~ TEXHOJO-
THH.

HOIIK-2.2. Ocymectisier | He Moxer ocymecTBisite mo- | He yBepenHo, ¢ ommbkamu | B OompmmHCTBE cioy4aeB | YBEpEHHO  OCYIIECTBISCT

MIOWCK, XpaHeHne, 00paboTKy u
aHanmu3 wuHQoOpManmMu H3 pas-
JMYHBIX HCTOYHUKOB H 0a3
JaHHBIX.

WCK, XpaHEHHEe, O0paboTKy W
aHanu3 uHQoOpMalMu H3 pas-
JMYHBIX HMCTOYHHKOB M 0a3
JaHHBIX.

OCYIIECTBIISIET IOUCK, Xpa-
HEeHHe, 00paboTKy W aHAIN3
UHGOPMALUH U3 Pa3IUIHBIX
MCTOYHHKOB U 0a3 TaHHBIX.

NPaBIJIEHO OCYIIECTBIISCT
MOUCK, XpaHeHue, obpa-
00TKYy W aHamu3 HHQOp-
Malud W3  Pa3iIMYHBIX
UCTOYHUKOB M 0a3 ndaH-
HBIX.

MIOWCK, XpaHeHHe, 00padoT-
Ky W aHanmu3 WHGOpMaUUH
U3 Pa3MYHBIX HCTOYHHKOB
1 0a3 JaHHBIX.

NOIIK-2.3. TIpencrasnser
uHdopmanuo B TpedyeMoM
dbopmaTe C HCIOJIH30BAHUEM
UH(OPMALMOHHBIX, KOMIIbIO-
TEPHBIX U CCTCBBIX TEXHOJIO-
ruil.

He ymeer mnpexncraBiusTh uH-
¢dopmarnmio B TpebyemMoM Qop-
Mare C HCIOJb30BaHHEM WH-
(OpMAIMOHHBIX, KOMIIBIOTEP-
HBIX M CETEBBIX TEXHOJIOTHH.

He Bcerma BepHO mpeacTas-
nseT uHpopMaIuio B Tpebdy-
eMoM (opMaTe ¢ UCIOJb30-
BaHHEM HH(OPMAIOHHBIX,
KOMIIBIOTEPHBIX M CETEBBIX
TEXHOJIOT .

B ocHOBHOM BepHO mpen-
CTaBJIsgeT MH(POPMAIMIO B
TpeOyemMoM Qopmare cC
UCTIONB30BaHUEM HHGDOP-
MAalMOHHBIX, KOMIIBIO-
TEPHBIX M CETEBBIX TEX-
HOJIOTHH.

YMeer mnpencTtaBisTh HH-
dopmario B TpeOyemMoM
(dbopmare ¢ UCTIONIB30BaHHEM
I/IH(I)OpMaI_II/IOHHbIX, KOMIIb-
IOTCPHBIX U CETCBBIX TEXHO-
JIOTUH.

OIIK-3 — Ciocoben
paspabaTpIBaTh  alro-
PUTMBI M KOMIIBIOTEP-
HBIE MPOTPaMMBbI, TPU-
TOJIHBIE JUTS MPAKTHYe-
CKOTO MPUMEHEHHS

HOIIK-3.1. TlpumeHseT OCHO-
BbI AITOPUTMHU3AIMU TIpU Pop-
Maju3auu  (MOCTaHOBKE) 3a-

He ymMeeT HNPUMCHATH aJIro-
pI/ITMI/I‘IeCKI/Iﬁ noAxoa K peuie-
HUIO 3a1a4n

Jonyckaer ommbOku 1pu
(opmanmzanuu 3amgadyu, He
YBEPEHHO NPHUMEHSET OCHO-

JocTtaTouHo  yBEpeHHO
TIPUMEHSIET OCHOBBI AJIr0-
puTME3anuyu mpu ¢dopma-

VBEpEeHHO MpPHMEHSET Oc-
HOBBI aJTOPUTMH3ALMHI PH
¢dopmammzanyu  (TIOCTaHOB-

JlauH. BBl QJITOPUTMU3AIIAN muzai (TIOCTAHOBKE) | Ke) 3a7adH.
3aJ1a4H.
NOIIK-3.2.  PazpabarsiBaer | He ymeer paspabartbiBath koM- | [lomyckaer ommbOkn 1pu | JlocraTodHO YBEPEHHO | YBEpeHHO pa3pabarhiBaeT

MIPUTOIHBIE IJISI TPOQECCHO-
HaJIbHOMU JACATCIBHOCTH KOM-
NBIOTEPHBIE  IIPOrPAMMBI €
HUCIIOJIB30BAHUEM S3BIKOB U

CHUCTEM NPOrPaMMUPOBAHUSL.

NBIOTEPHBIE MPOrpaMMbl C HC-
NI0JIb30BAHUEM SI3BIKOB U CH-
CTEM NPOrpaMMHUPOBAHUSL.

pa3paboTKe KOMIBIOTEPHBIX
MPOTrpaMM C HCIIOJIb30BaHU-
€M A3BIKOB U CHUCTEM IIPO-
rPaMMHUPOBAHUA

pa3pabarbiBaeT KOMIIBIO-
TEpHBIE MPOrpaMMBl €
HCIOIb30BAHUEM  SI3BIKOB
A CHCTEM MPOrPaMMHPO-
BaHUS JJIs1 MHOTHX 3aaa4

KOMIMBIOTEPHBIE POTPAMMEI
C MCHOJb30BAaHUEM SI3bIKOB
U CHUCTEM IIPOrpaMMMpPOBa-
HUS
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OIIK-4 — Criocoben
UCTIONB30BaTh B IIPO-
(deccrnoHambHON  Oes-
TEJILHOCTH ~ COBPEMEH-
HBIE WH(POPMALINOHHBIC
CUCTEMBI, aHaJINU3UPO-
BaTh BO3HHUKAIOIIUE
IIPU 3TOM ONACHOCTH U
yIpo3bl, cobuoaTh
OCHOBHBIE TPEOOBaHMS
nHpopmMannoHHOH 0Oe3-
OTIACHOCTH, B TOM YHC-
Je 3aluThl TOCyAap-
CTBEHHOM TalHBI

NOIIK-4.1.
po¢eCCHOHATBHO

MaIlMOHHBIC CUCTCMBI.

Ucnonszyer B
JIeSITEIb-
HOCTH COBpPEMEHHBIE HH(}OP-

He ymeer wucnonws3oBath coO-
BpEMCHHBIE WH(OPMAIMOHHEIC
CHCTEMBI

He yBepenno wucmnomns3yer
BO3MOKHOCTH COBPEMEHHBIX
HHPOPMAINOHHBIX CHCTEM

HocraTouno YBEpPEHHO
HCTIONB3YET COBPEMEHHBIE
WHPOPMALNOHHBIE cu-
CTEMBI

VBepeHHO W 3(PPEKTUBHO
UCIIONB3YeT  BO3MOXKHOCTH
COBPEMEHHBIX HH(OpMAIH-
OHHBIX CHCTEM

NOIIK-4.2. Aranmupyer
BO3HHKAIOIIHE OMACHOCTH U
yrpo3bl B HMH(POPMAIMOHHBIX
cUCTeMax, COOJIOIAeT OCHOB-
Hble TpeOoBaHus HUHPOpPMA-
[IMOHHOK 0e30MacHOCTH, B
TOM YHCJIC 3alUTH TOCYaap-
CTBEHHOW TalHBI.

He pacro3naer BO3HHKAIOIIUE
OTIaCHOCTH W YTPO3BI B MH(}OP-
MAaI[MOHHBIX CHUCTEMaX, HE 3Ha-
€T OCHOBHBIC TpcOOBaHUSA WH-
(dhopMaIMOHHOW 0E30MacHOCTH,
B TOM YHCIIC 3aIUTHI TOCYIap-
CTBEHHOU TalHBI.

He Bcerma pacmosHaeT BO3-
HHUKAIOIIME OMACHOCTH |
yrpo3sl B MHPOPMAIIHOHHBIX
cucreMax, He YBEpEHHO
3HaeT OCHOBHbIE TpeOoBa-
HUS MHPOpPMAIMOHHON 0e3-

OIIACHOCTH, B TOM YHCJC
3alUThl  TOCYJAPCTBEHHOM
TalHBI.

OOBIYHO pacmo3HaeT BO3-
HUKAOIIHE OMACHOCTH U
yrpo3sl B nH(pOpMannoH-
HBIX CHCTEMax, 3HaeT Oc-
HOBHBIC TpeOOBaHMS WH-
(dbopmarmonHoit Oe3omac-
HOCTH, B TOM YHCIIE 3a-
LIUTBl  TOCYIApCTBEHHOM
TalHBI.

Pacnio3snaer BoO3HMKaromue
OTaCHOCTH W yTPO3Bl B WH-
(OpMAIIMOHHBIX ~CHUCTEMAX,
3HaeT U NPUMEHSAET OCHOB-
HbIe TpeboBaHUs WH(OpPMA-
LIHOHHON 0€30MacHOCTH, B
TOM 4YHCJE 3alllUThl TOCY-
JIapCTBEHHOW TalHBI.
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Tab6umna 7. Kpurepun oneHuBaHUA

Ounenka

Kputepun oneHuBanus

Bricokuii ypoBeHb
«5»
(oTIIMuHO)

OLICHKY «OTJIMYHO» 3aCIIy’)KMBAaeT CTYACHT, OCBOMBIIUN 3HAHUS, yMe-
HUS, KOMIIETCHIINA U TEOPETUYECKHUA MaTrepuas 0e3 mpoOesioB; BHIMOJ-
HUBLINI Bce 3aJaHusi, MPEIyCMOTPEHHbIE Y4EOHBIM IJIAHOM Ha BBICO-
KOM Ka4eCTBEHHOM YPOBHE; NMPAKTUYECKHE HABBIKA MPO(HECCHOHATBLHO-
ro NPUMEHEHHUs OCBOCHHBIX 3HaHUN COPMUPOBAHBI.

CpenHuii ypoBeHb
«»
(xoporiio)

OLICHKY «XO0poIo» 3aCIyKHBACT CTYACHT, HNPAKTUYCCKU ITOJIHOCTBIO
OCBOUBIIHM 3HaHus, YMCHHUA, KOMIICTCHINN U TeopeTI/I‘leCKHﬁ Marcpu-
all, y‘-I€6HBI€ 3agaHusg HC OLUCHCHBI MAaKCHMMAJIbHBIM YHCJIOM 6aHHOB, B
OCHOBHOM C(bOpMI/IpOBaJ'I IMMPAKTUYCCKHUEC HABBIKH.

IToporossiii ypo-
BeHb «3» (ynoBie-

OLICHKY «YyAOBJIETBOPHUTEJIbHO» 3aCIy)KUBACT CTYJACHT, YaCTUYHO C
npoOelaMi OCBOMBIIMK 3HAHUS, YMEHHS, KOMIIETCHIIMU U TEOpEeTHYe-
CKUH Marepuai, MHOTHE y4eOHBbIe 3aJaHus JIMOO HE BBIMOJHWI, JHUOO

TBOPUTEJIHHO) OHM OLIEHEHBI YHCJIOM OaioB OJIM3KUM K MHUHMMAaJIbHOMY, HEKOTOPBIE
MIPAKTUYECKHIE HABBIKUA HE CPOPMUPOBAHBI.
MuHUMaJIBHBI | OLIGHKY «HEYI0BJeTBOPUTEIbHO» 3aCIIy)KMBAa€T CTYAEHT, HE OCBOUB-
YpOBEHb «2» (He- | Uil 3HAHUS, YMEHHS, KOMIIETEHIIMM M TEOPETUYECKUN Marepuall,
YOBJIETBOPH- yueOHBIC 3aJ]aHVs HE BBIIOJHUI, TPAKTUICCKUE HABBIKKU HE CHOPMHUPO-
TEJBHO) BaHBI.

6 YYEBHO-METOAMYECKOE OBECIIEYEHME JUCHUIIJIMHBI

6.1. YueOHas 1urepaTypa, ne4yaTHble H3AaHusA 0M0IM0TEeYHOro PoHIA

bubnuoreunslii GoHJ YKOMIUIEKTOBAH MEYaTHBIMU M3/IaHUSAMH U3 pacyeta He MmeHee 0,25
AK3EMILISpA KaXKJI0T0 U3 U3JaHUM, YKa3aHHBIX HUXKE Ha KaKJI0Tro OoOydarolerocs U3 uucia Jul,
OJIHOBPEMEHHO OCBaMBAOIINX COOTBETCTBYIOUIYIO TUCHUIUIMHY (MOIYIIb).

6.1.1 Jlonatun, B. M. Undopmaruka nms uHxeHepoB: ydeOHoe mocobue s By30B / B.M.
JlonatuH. — 2-e u3f., crep. — Cankr-IlerepOypr: Jlans, 2021. — 172 c. — ISBN 978-5-8114-
8614-4. — Tekct: anektpoHHbd // JlaHb: snekTpoHHO-OMOIMOTeyHast cucrema. — URL:
https://e.lanbook.com/book/179039

6.1.2 HNudopmaruka. bazossrii kype : Yue6.mocobue / [Tox pen.C.B.CumonoBuya. — 3-¢ u3.
— CIIb. : TTurep, 2012. — 638 c.

6.1.3 Connarenko, 1.C. Ilpaktnueckoe BBeJeHHE B SA3bIK NMporpammupoBanus Cu: yueOHoOe
nocobue / N.C.Connarenko, U.B.ITonos. — Canxrt-IlerepOypr: Jlans, 2021. — 132 c. — ISBN
978-5-8114-3150-2. — Tekct: amekTpoHHBIN // JlaHb: 3JEKTPOHHO-OMOIMOTEUHAsT CHCTEMa. —
URL.: https://e.lanbook.com/book/169287

6.1.4 Cna6nos, B.J[. Yucnennsle meronpl: yueOHuk / B.JI.CnabnoB. — Cankr-IletepOypr:
Jlanp, 2020. — 392 c. — ISBN 978-5-8114-4549-3. — TekcT: 35eKTpoHHbIH // JIaHb: 3IE€KTPOH-
HO-Onbimoreunas cucrema. — URL: https://e.lanbook.com/book/133925

6.1.5 YucneHHble METOJIbI pelieHus MaTeMaTH4YeCKUX 3a7a4
c UCTOJIb30BAHUEM TaOJIMYHOTO nporieccopa u MathCad: yueo.
nocoone / M. Unbuuea [u  gap.];  Hwmxeropoa. roc.  TexH.  yH-T

uM. P.E. Anekceesa. — H.Hosropon, 2022. — 140 c.
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6.2. CnpaBouHo-0ubIHOrpaduueckas Jureparypa.

6.2.1 Bypnaesa, 2.I'. O6paboTka u npexacrasienue nanHeix B MS Excel: yuebnoe mocobue
s By3oB / O.I.bypnaesa, C.H.JIeopa. — 3-e u3n., crep. — Cankr-IlerepOypr: Jlans, 2021.
— 156 c¢. — ISBN 978-5-8114-8473-7. — Tekct: snekTpoHHBIH // JlaHb: 3ME€KTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/176886

6.2.2 Konoga, E.A. Anroputmsl 1 iporpammsl. S3eik C++ : yue6Hoe mocobue / E.A. Konoga,
I'.A. Tlonmnak. — 3-e u3a., crep. — Cankrt-IlerepOypr: Jlans, 2018. — 384 ¢. — ISBN 978-5-
8114-2020-9. — Tekct: snekTpoHHbIH // JlaHb: >1MEKTPOHHO-OMOMMOTEYHAsT CUCTEMA. —
URL.: https://e.lanbook.com/book/103905

6.2.3 Crupun B.I'. Co3nanue Gonbmioro goxkymenta B Word 2010: Yye6.mocobue / B.I.
Crnupun; HI'TY um.P.E.AnekceeBa, Ap3zamac.nmonutexd.uH-T (¢pui.). — H.Hosropoxa: [b.u.],
2017. - 292 c.: nun. — Ilpeam.yka3.:c.289.-I1pun.:c.290-292. - bubmuorp.:c.288. - ISBN 978-5-
502-00859-4: 376-00. -
http://lib.rudn.ru/MegaPro/UserEntry? Action=Rudn_FindDoc&id=83748&idb=0

6.2.4 Oxop3uH, B.A. Ilpuknagnas maremaruka B cucreme MATHCAD: yae6Hoe mocobue /
B.A.Oxop3un. — 3-e u3n., crep. — Cankrt-IlerepOypr: Jlanp, 2021. — 352 ¢. — ISBN 978-5-
8114-0814-6. — Texkct: anekTpoHHbIH // JlaHb: 3MEKTPOHHO-OMONIMOTEYHAsT CUCTEMA. —
URL.: https://e.lanbook.com/book/167771

6.2.5 Axmenxannbl, J[.M. OCHOBBI aJIrOPUTMH3AIMUK W TMPOTPAMMHPOBAHUS: Y4EOHO-
MeToaudeckoe mocooue / [[.M.Axmenxaninsl, H.B.YmmaeBa. — Tombsitra: TI'Y, 2016. — 123
c. — ISBN 978-5-8259-1022-2. — Texkcr: anmeKkTpoHHbIH // JIaHb: 3J€KTPOHHO-O0MOIMOTeYHAs
cucrema. — URL.: https://e.lanbook.com/book/139958

6.2.6 Kpueios, A.H. Anroputmusanus u nporpammupoBanue. OCHOBBI POrPaMMHUPOBAHUS
Ha C/C++: yuebnoe mocobme / A.H.Kpusnos, C.B.Xopomenko. — Cankr-IlerepOypr:
CIIOI'YT um. M.A. bonu-bpyesuua, 2020. — 202 c. — TekcT: snekTpoHHbIN // Jlanb: 3mek-
TpoHHO-OMONMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/180057

6.2.7 JKunkoa H.B. OcHOBBI MH(pOpMAIIMOHHBIX TeXHOJOTHI: YueoHoe mocooue/H.B. XKumako-
Ba, A.B. Tpounxkuii; HI'TY wum. P.E.AnekceeBa, Ap3amac.monurtexH. uH-T (ui.). —
H.Hosropon, 2013. — 299 c.

6.2.8 OmnnaitH-cepBHUC UIA CO3MaHUsT OJIOK-CXeM [dIIEKTPOHHBIN pecypc]: - Pexxum mocty-
na: https://proglib.io/p/6-diagram-services
6.2.9 Jleontren, A. C. 3amura unpopmanuu : ydebnoe mocodbue / A. C. JleoHThEB. —

Mocksa : PTY MUPDA, 2021. — 79 c.— Tekcr : anexkTpoHHsblii // JlaHb : 31€KTPOHHO-
oubmmoreunas cuctema. — URL: https://e.lanbook.com/book/182491

6.2.10  I'pysmema, JI. M. 3amura unpopmanuu : yse6Hoe mocobue / JI. M. I'py3neBa. —
Mocksa : PYT (MUUT), 2019. — ISBN 978-5-7876-0326-2. — TekcT : anekTpoHHbIH // JIaHb
: BIIEKTPOHHO-0nOMoTeunas cucrema. — URL: https://e.lanbook.com/book/188703

6.2.11  IIpaBoBoe peryianpoBaHre HHPOPMAMOHHBIX OTHOIICHUH B 00JIACTH TOCYIapCTBEHHON
U KOMMEpUYEeCKOW TaiHbl, HEpPCOHANBHBIX JaHHBIX : yueOHoe nocobue / O. B. Axpameena, U.
@. Jlenroxuna, O. B. XKnanosa, H. B. Mupomanuenko. — Craspomnons : CT'AY, 2015. — 59
c.— Tekcr: osnexTpoHHblll / Jlanp : >1neKkTpoHHO-OmOMuoreuHas cucrema. — URL:
https://e.lanbook.com/book/82255

6.3 MeToanyecKkue yKa3aHusi, peKOMEHAANMHN U IPyTrue MaTepHaJibl K 3aHATUHIM

6.3.1 Pemenue TunoBeix 3aga4 o kypey "MHpopmaTuka" (s13b1k nporpammupoBanus C/C++)
[DneKTpoHHBIE TEKCTOBbIE AaHHbIE|: Merona.pa3paboTka Uil CTyd. Bcex (GopM 0OydeHUs U
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Bcex cnen. / HI'TY um. P.E.Anekceea, Kad."IIpukn.maremaruka"; Coct.: T.B.Mopyruna,
C.I1.HukurenkoBa, O.M.Yaiikuna; Hayud.pen. C.H.Mutsaxkos . - H.Hosropon, 2012. - 27 c.

6.3.2 [TpakTukym 1o MHGOpPMATUKE YacTh 1: METOA.yKa3aHUS K BBINOJHEHHIO J1a0.paboT mo
«Muadopmarrke» sl CTyA. BCeX ClienHalbHOCTEH nHEeBHOU dopmbl oOydenus / HI'TY uwm.
P.E.AnekceeBa, Kadp. "IIpuki.maTemaTuka'; Cocr..:H.B.I'anmuuna,  U1.A .Kanbiruna,
E.}O.JIeonoBa, O.W.Yaiikuna, T.A.®enoceea, M.H.UnwuueBa; Hayu.pen. A.A.KypkuH. —
H.Hosropog, 2017. — 26 c.

6.3.3 [IpakTukym mo WHGOPMATHKE YacTh 2: METOJ.yKa3aHUs K BBINOJHEHHUIO J1a0.paboT mo
«upopmatuke» i CTyI. BCEX ClEMUANbHOCTEH aHEBHOW Gopmbl oOydyenus // HI'TY um.
P.E.Anekceesa, Kadp. "IIpuxn.maTemaruka'; Cocr.:H.B.I'anuna, N.A.Kanprnna,
E.}O.JleonoBa, O.M.Yaiikuna, T.A.®enoceea, M.H.Unbuuesa; Hayu.pen. A.A.Kypkun. —
H.Hosropon, 2017. — 25 c.

6.3.4 [IpakTukym 1o uuciieHHbIM MeTonaM B mporpamMe MS Excel k maGoparopubim pabo-
TaMm 1o Kypey "UudopmaTtuka": Meton. pazpaboTka s CTy/. JTHEBHOM, BeU. U 3a04HOU (op-
MbI 00yuenwus ais Beex crer. / HI'TY um. P.E.AnekceeBa, Kad. "[Ipukin.maremaruka"; Cocrt.:
T.B.Mopyruna, C.A.Tapnaesa, O.1.Yaiikuna; Hayu.pea. A.A.Kypkun. — H.Hosropon, 2014.
-3lec.

6.3.5 [TpakTukym mo uncineHHbIM MeToAaM B cpeae MathCAD k naboparopHbiM paboTam 1o
kypcy "UHdopmaruka" : Meton.pa3paboTka Ui CTy/A. THEBHOW, Bed. W 3a04HOU (popm 00y-
yeHust g Bcex cmen. / HITY wum. P.E.AnekceeBa, Kad."I[Ipukn.maremaruka';
Cocr.:T.B.Mopyruna, C.Il.HukurenkoBa, O.l.Yaiikuna; Hayu.pen.C.H.Murskos. —
H.Hosropona, 2012. — 28 c.

6.3.6 Ilpumeps! pemenus TunoBsIX 3a1a4 B cpene MathCAD k maGoparopHbiM paboTaM 1o Kyp-
cy "Undopmaruka": Metoa.pa3paboTka Ui CTy/. JTHEBHOM, Be4. U 3204HON (opM 00ydeHHs
st Beex criert. / HI'TY um. P.E.Anekceesa, Kad."IIpukin.maremaruka"; Cocr. E.}HO.JleoHoBa
[u np.]; Hayu.pen. C.H.Mutsikos. — H.Hosropona : [b.u.], 2012. — 20 c.

6.3.7 KonTtpoabHbIe BONPOCH U 3ananus no auciuminie «Muadopmartukay (1-i cemectp): cru-
COK KOHTPOJIbHBIX BOIIPOCOB W 3aJaHUil K Ja00OpaTOpHBIM paboTaM [Uisi CYACHTOB CeX
HanpsBieHu MHcTUTyTa nepHON 3HepreTuku u texHuueckoi ¢pusuku (UASuT®d) nueBHOM
dopmer  oO0yuenuss /HI'TY wum. P.E.AnekceeBa,; coct. E.FO.JleonoBa, W.A.Kanbiruna,
C.A.Tapnaesa, O.N.Yaiixuna; — H.Hosropoxu, 2016 r. — 36 c.

6.3.8 KonrtposabHble Bonpockl U 3a1anus no aucuumiuie «Mupopmatuka» (2-i cemectp): cu-
COK KOHTPOJIbHBIX BOIIPOCOB U 3aJaHUil K J1a00paTOpHbIM paboTaM [Uisl CYAEHTOB CeX
HanpBBiIeHU MHcTUTYTa siepHON sHepreTuk U TexHuueckon ¢pusuku (UA2uT®) nHeBHOM
dopmbr  ob6yuenuss /HI'TY wum. P.E.AnekceeBa,; coct. E.}O.JleonoBa, W.A.Kanbiruna,
C.A.Tapnaesa, O.N.Yaiixuna; — H.Hosropon, 2016 r. — 29 c.

7. AHOOPMALIHNOHHOE OBECIHEYEHUE JUCHUIIJIMHBI

YueOHbIi Mporiecc Mo AUCIUIUTHHE 00ECTIEYeH HEOOXOIUMBIM KOMITJIEKTOM JIMIICH3UOHHO-
ro ¥ CBOOOJHO paclpoCTPaHsAEMOro IPOrpaMMHOro 00ecreueH sl, B TOM YUCIIe OT€YECTBEHHOTO
MIPOM3BOJICTBA (COCTaB MO AUCUMILINHE onpeseneH B HacTosmed PIIJ[ u moanexur oOHOBIEHUIO
pU HEOOXOTUMOCTH).

7.1. IlepeyeHb HH(POPMALIMOHHBIX PECYpPCOB

Tab6auuna 8. [lepeuens pecypcoB HHPOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTu «HTepHeT»,
VCIOJIB3YIOUIUXCS JUIsl OCBOCHHUS JUCIIUILINHBI

Neni/m CchliIKa Ha pecypc M ero HaMMeHOBaHue

1. http://primat.org/index/
HpI/IKJ'IaJIHaSI MaTEeMaTHuKa. CaﬁT CO}Iep)KI/IT OHHaﬁH-KOMHHHHTOpBI OCHOBHBIX SA3BIKOB
MIPOTrpaMMHUPOBAHUS
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http://primat.org/index/

Neni/mt CchliIKa Ha pecypc M €ro HaMMeHOBaHue

2. https://www.onlinegdb.com/online_c++ compiler
OwnnaiiH-kommuiisitop C++

Oo6naunas Bepcusi SMath Studio.

https://ru.smath.com/cloud

4. | http://www.intuit.ru/studies/courses/16740/1301/info

HOY «MHTYUT». N.E. benouepkosckas, H.B. I'anmina, JI.LFO. Kataesa. Anroputmu-
3anusi. Beenenue B 361K mporpamMmupoBanus C++. YueOHbIN Kypc

5. | http://kpolyakov.narod.ru/index.htm

caiit K. [TonsixoBa «IIpenonaBanue, HayKa U KU3Hb» (METOJUYECKHE MaTepUabl, CTa-
TBH 110 HH()OPMATHUKE)

6. | http://www.on-line-teaching.com

Dnekrponnsie yueonuku mo Word, Excel u gpyromy 110

7. | http://www.window.edu.ru

Enunoe okHo fgoctymna k obpazoBatenbHbIM Internet-pecypcam

Ta6auna 9. [lepeueHp >1eKTPOHHBIX OMOINOTEYHBIX CHCTEM

Ne HanmenoBanue DbC Ccplika k 9bC
1 KoHCynbTaHT CTy/IeHTa http://www.studentlibrary.ru/

2 Jlanp https://e.lanbook.com/

3 IOpaiit https://biblio-online.ru/

4 E-LIBRARY.ru http://elibrary.ru/defaultx.asp

5 TNT-ebook https://www.tnt-ebook.ru/

7.2 TlepeyeHb JHIIEH3MOHHOT0 W CBODOOJHO PaCHPOCTPAHAEMOr0 MNPOrpaMMHOIO
o0ecreyeHusi, B TOM 4YKcJie 0Te4eCTBEHHOr0 NMPOU3BOCTBA HEOOX0AMMOrO /IJIsi OCBOEHHS
AUCHHUILJIMHBI

Ta6auna 10. [IporpammHoe obecrieueHme

IIporpammHoe oGecnieueHue, NCNOJb3yeMoOe B YHUBEPCUTETe Ha
JAOTrOBOPHOM OCHOBE

IIporpammHuoe obGecnieye-
HHMe CBOOOHOIO pacnpo-
CTpaHeHust

1

2

Microsoft Windows XP, Prof, S/P3 (nmoamucka DreamSpark Pre-
mium, noroBop NeTr113003 ot 25.09.14)

Open Office 4.1.1 (numen-
3ust Apache License 2.0)

Microsoft Windows 7 (moanucka MSDN 4689, moamnucka
DreamSparkPremium, norosop Ne Tr113003 ot 25.09.14)

Adobe Acrobat Reader
(FreeWare)

Visual Studio 2008 (roamucka DreamSpark Premi-
um, goroop NeTr113003 or 25.09.14)

Microsoft Office Professional Plus 2007 (uiiensust Ne 42470655)

Microsoft Office (uriensus Ne 43178972)

Windows XP guir. Ne 65609340

Office 2007 num. Ne 43178971

Microsoft Windows XP Professional (yiumen3us Ne 43178980)

MicrosoftOffice 2007 (munen3us Ne 44804588)

Adobe Design Premium CS 5.5.5 (nmunien3us Ne 65112135)

Dr.Web (c/a ZNFC-CR5D-5U3U-JKGP ot 20.05.2024)
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https://www.onlinegdb.com/online_c++_compiler
https://ru.smath.com/cloud
http://kpolyakov.narod.ru/index.htm
http://www.on-line-teaching.com/
http://www.window.edu.ru/
http://www.studentlibrary.ru/
https://e.lanbook.com/
https://biblio-online.ru/
http://elibrary.ru/defaultx.asp
https://www.tnt-ebook.ru/

8.0bPA30OBATEJIBHBIE PECYPCBbI VIS UHBAJIN/10B U JIML C OB3

B tabnunellyka3an nmepeueHb 00pa30BaTEIbHBIX PECYPCOB, UMEIOIMINX (POPMBI, aIalITUPO-
BAaHHBIC K OTPAHUYCHHUAM UX 3J0POBbA, 4 TAKKC CBCACHHUA O HAJIMYUHA CIICHUAIIBHBIX TCXHUYCCKUX
cpeAcTB 00yUeHHsI KOJUIEKTUBHOTO M MHAMBHTYyaTbHOTO ITOJIb30BaHHS.

Tabauua 11. O6pa3zoBaTenbHBIC PECYPCHI 1 HHBaIUA0B | Juil ¢ OB3

Ne Ilepeuens 00pa3oBaTebLHBIX peCypcoB,
NPUCNOCO0JIEHHBIX IS MCIIO0JIb30BAHUS UH-
BajauaamMu u Junamu ¢ OB3

CBeI[eHI/[ﬂ 0 HAJIMYHHA CNICHHAIBHBIX TEXHUYCCKHUX
CpeacrTe Oﬁy‘lel{l/lﬂ KOJUVICKTUBHOI'O U HHAUBUAYAJTBbHO-
T'0 MM0JIb30BAaHUSA

1 OBC «KoHCynbTaHT CTyIeHTay 03BYYKa KHHT U YBeJIMYEHHE IpUdTa
crieuaIbHOEe MOOMIIBHOE MPHUII0KEHHE - CHHTE3aTop pe-
2 OBC «Jlaub» 9H, KOTOPBI BOCTIPOU3BOAUT TEKCTHI KHUT U MEHIO HaBH-
ranuu
3 OBC «FOpaiT» BepcHs A cabOBHUIAIINX

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXO/JNMOE IS
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA 110 JUCHUIIJIMHE

VY4eOHble ayaUTOPUM JUIsl IPOBEACHUS 3aHATUN MO JHUCLUUIUIMHE, OCHAILLEHBI 000pyI0Ba-

HHUCM U TCXHUYCCKHMH CPCACTBAMU O6y‘{eHI/I5{

B tabnune 12 nepeuncieHsr:

— y‘le6HbIe AyIuTOprUU IJid IPOBCACHUA y‘Ie6HbIX SaHHTHﬁ, OCHAallICHHBIC 060py,[[0BaHI/IeM n
TCXHUYCCKUMU CPCACTBAMHA O6y‘IeHI/I$I;

— IIOMCIICHUA JJIA CaMOCTOSTCILHOM pa6OTI>I

o0yJaromuxcsi, KOTOpbIE€ JIOJKHBI OBITh

OCHAIICHBI KOMIBIOTEPHON TEXHUKOW ¢ BOZMOXHOCTHIO MOJKIIIOUEHUS K ceTu «HTepHeT» H
o0ecrieueHreM J0CTyIa B ANEKTPOHHYIO HH(OpMaImOHHO-00pa3oBarenbHyto cpexy HI'TY.

Tabauna 12. OcHaeHHOCTh ayAUTOPUHN IS TPOBEACHUS YIeOHBIX

3aHATUHN 110 IUCLUILINHE

Ne HanmenoBanwue crieru- OcHaIeHHOCTD CIenallb- IepedeHs MUIIEH3HOHHOTO IPOrPaMMHOT0 o0ecTieueH s PeKBH3UTEI TOJ-
AJIbHBIX IIOMEIIEHUIN 1 HBIX [TIOMEIIEHUN U ITOMe- TBEPIKIAIOIIETr0 JOKYMEHTA
MOMEIIEHUH JIJIT caMo- IIEHUH IS CAMOCTOSTEIb-
CTOSITENIbHON PabOThI HOI paboTEI
1 1236 Pa6ounx mect mpemo- | Microsoft Windows 10 (moamucka DreamSpark Premium,
nasareisi — 1 norosop Ne 0509/KMP ot 15.10.18)
Pa6ounx mecrt crynen- | Calculate Linux (ceo6oxnoe I10)
Ta—8 Mathcad 15 (nmuuensus PKG-7543-FN, MNT- PKG -7543-
ITK na 6a3e DualCore | FN-T2 gorosop Ne 28-13/13-057 ot 26.02.13)
Intel Pentium G840 | Dr.Web (C/a ZNFC-CR5D-5U3U-JKGP ot 20.05.2024)
2.8 I'rny, Microsoft Office Access 2013 (moamucka DreamSpark Premi-
8 T'6 O3V, 1 Tb HDD, | um, goroop Ne 0509/KMP ot 15.10.18)
monurop 21.5” — 8 mr. | Microsoft Office Visio 2013 mpodeccronanbhbiii (moamucka
Hocka wmenoBas — 1 | DreamSpark Premium, gorosop Ne 0509/KMP ot 15.10.18)
IIIT. Open office 4.1.1 (coGoanoe 10O, muuensus Apache License
2.0)
Microsoft Visual Studio 2017 (moamucka DreamSpark Premi-
um, gorosop Ne 0509/KMP ot 15.10.18)
P7 Odwuc (c/u 5260001439)
Visual Studio Code (nponpueraproe I10)
2 1337 Pa6ounx mect mpemo- | Microsoft Windows 10 (mommmcka DreamSpark Premium,
nasareirst — 1 norosop Ne 0509/KMP ot 15.10.18)
Pabounx mect crynmen- | Astra Linux (nmuuensus 195200003-ore-2.12-client-7298)
Ta—12 Mathcad 15 (nunensus PKG-7543-FN, MNT- PKG -7543-
ITK na 6a3e Intel Core | FN-T2 morosop Ne 28-13/13-057 ot 26.02.13)
i5-10400 2.9 T'rm, Dr.Web (C/u ZNFC-CR5D-5U3U-JKGP ot 20.05.2024)
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16 T6 O3Y, 512 Tb
SSD, monuTop 23.8” —
12 .

Jlocka memoBas — 1
IIT.

Microsoft Office Access 2013 (moamucka DreamSpark Pre-
mium, gorosop Ne 0509/KMP or 15.10.18)

Microsoft Office Visio 2013 npodeccuonansublii (moamucka
DreamSpark Premium, norosop Ne 0509/KMP ot 15.10.18)
Open office 4.1.1 (cBoGoanoe IO, nuuensus Apache License
2.0)

Microsoft Visual Studio 2017 (moamucka DreamSpark Premi-
um, goroeop Ne 0509/KMP ot 15.10.18)

P7 Odwuc (c/u 5260001439)

6142 Pa6ouux mect npernio- | Microsoft Windows 10 Pro mst yu.3aBenennii 21H2 (IToxa-
nasareisg — 1 mcka DreamSpark Premium, morosop Ne 0509/KMP ot
Pa6ounx mect crymen- | 15.10.18)
ta—12 Linux Slackware 13.37(Cso6omuoe I10, GNU GPL)
1K na Gase Intel Core | Linux Calculate (Cso6omuoe IO,
i3-21203.3 T, 816 | GNU GPL)
o3y, Microsoft Office Access 2013/2016 (moamucka
NVIDIAGT 7304 Microsoft Office Visio 2013/2016 (moxmucka DreamSpark
I'6,1T6 HDD, monu- Premium, morosop Ne Tr113003 ot 25.09.14)
top 19— 12 mir. P7 office( C/u 5260001439)

Open office 4.1.10(nuuen3us Apache License 2.0)
Jocka MapkepHasi — Adobe Acrobat Reader DC-Russian( ITpopuerapuoe I10)
L. Mathcad 15 (muensus PKG-7543-FN, MNT-PKG-7543-FN-
T2, norosop Ne 28-13/13-057 ot 26.02.13)
Code Blocks 16.01 (Ceo6oaroe IO, murensust GNU GPLv3)
Dr.Web (C/a ZNFC-CR5D-5U3U-JKGP ot 20.05.2024)
Visual Studio 2013 (IDE) (IToxmucka DreamSpark Premium,
norosop Ne 0509/KMP ot 15.10.18)
Google Chrome (Csoboxuoe I10)
Mozilla Firefox(Csobomxuoe I10)
Visual Studio Code (IDE) 1.68( IIpomnpuerapuoe I10)
Notepad++ 8.4.2 (Coboanoe ITO. GPL 3.0)
7-zip (Co6oaroe 10, GNU LGPL)
6143 Pabounx MecT mpero- Microsoft Windows 10 (mommucka DreamSpark Premium,
nasarens — 1 norosop Ne 0509/KMP or 15.10.18)
Pa6ounx mect crymen- | Linux Slackware 13.37(Ceo6oanoe 11O, GNU GPL)
Tta—12 Linux Calculate (Cso6omuoe I1O,
1K na Gase Intel Core | GNU GPL)
i3-2120 3.3 1T, 86 | Microsoft Office Access 2013/2016 (moamucka DreamSpark
o3y Premium, gorosop Ne Tr113003 ot 25.09.14)
NVIDIA GeForce Adobe Acrobat Reader DC-Russian(IIpopueraproe I10)
9400 GT -4 16 O3Y, Code Blocks 16.01 (Co6oanoe I10O, muuensus GNU GPLv3)
1T6 HDD, mounutop — | Dr.Web (C/u ZNFC-CR5D-5U3U-JKGP ot 20.05.2024)
19 — 12 mr. Google Chrome( CBoboxnoe I10)
Jocka mapkepHas - 1 Mathcad 15 (siuuensust PKG-7543-FN, MNT-PKG-7543-FN-
IIIT. T2, norosop Ne 28-13/13-057 ot 26.02.13)
Mozilla Firefox (Cso6oauoe I10O)
P7 Ocduc 1.4.1.37 (C/u 5260001439)
Open office 4.1.10(nmuuensus Apache License 2.0)
7-zip (Coboxmnoe 1O, GNU LGPL)
Microsoft Office Visio 2013/2016 (moanucka
Visual Studio 2013 (IDE) (IToxmuicka DreamSpark
7-zip (Ceoboauoe I10, GNU LGPL)
6251 Pabounx MecT mperro- Microsoft Windows 10 Pro mist yu.3aBenennii 21H2 (TTox-

nasarens — 1

Pabounx MecT cTyIcH-
Ta—12

I1IK na Oase

Intel(R) Core(TM) i3-
12100 3.3 I'Tu, 8 IT6
03Y,

NVIDIA GT 730 4 T'6,
500Gh SSD, monutop

nucka DreamSpark Premium, gorosop Ne 0509/KMP ot
15.10.18)

Linux Slackware 13.37(Co6oxunoe I10, GNU GPL)

Linux Calculate (Cso6omuoe IO,

GNU GPL)

Microsoft Office Access 2013/2016 (moamucka DreamSpark
Premium, morosop Ne Tr113003 ot 25.09.14)

Microsoft Office Visio 2013/2016 (moamucka DreamSpark
Premium, morosop Ne Tr113003 ot 25.09.14)
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23.8%“—12 mt.
Jlocka mapkepHas —
1.

P7 office( C/u 5260001439)

Open office 4.1.10 (muuensus Apache License 2.0)
Adobe Acrobat Reader DC-Russian( ITpopueraproe I10)
MathCad 15(JTunensust PKG-7543-FN, MNT-PKG-7543-FN-
T2, norosop Ne 28-13/13-057 ot 26.02.13)

Code Blocks 16.01 (Co6omnoe IO, nmunensus GNU GPLv3)
Dr.Web (C/u ZNFC-CR5D-5U3U-JKGP ot 20.05.2024)
Visual Studio 2013 (IDE) (IToxmucka DreamSpark Premium,
noroeop Ne 0509/KMP ot 15.10.18)

Google Chrome (Ceobouoe I10)

Mozilla Firefox(Cso6oanoe I10)

Visual Studio Code (IDE) 1.68( I[Iponpuerapuoe I10)
Notepad++ 8.4.2 (CobGoxnoe I10. GPL 3.0)

7-zip (CoGomaroe 10, GNU LGPL)

6252 PaGounx mect mperno- | Microsoft Windows 10 Pro mst yu.3aBenennit 21H2 (Iox-
nmasaress — 1 mcka DreamSpark Premium, morosop Ne 0509/KMP ot
PaGounx mect crymen- | 15.10.18)

Ta—12 Linux Slackware 13.37(Cso6omroe ITO, GNU GPL)

I1K na Gase Intel Core | Linux Calculate (Cso6oxuoe IO,

i3-21203.3 T, 816 | GNU GPL)

03V, NVIDIAGT Microsoft Office Access 2013/2016 (moamuicka DreamSpark

730416,1T6 HDD, Premium, morosop Ne Tr113003 ot 25.09.14)

monutop 19“—12 wt. | Microsoft Office Visio 2013/2016 (moanucka DreamSpark

Jlocka mapkepHas — Premium, morosop Ne Tr113003 ot 25.09.14)

L. P7 office( C/u 5260001439)
Open office 4.1.10(nmuuen3us Apache License 2.0)
Adobe Acrobat Reader DC-Russian( ITpopueraptoe I10)
MathCad 15(JTunensus PKG-7543-FN, MNT-PKG-7543-FN-
T2, noroBop Ne 28-13/13-057 ot 26.02.13)
Code Blocks 16.01 (Ceo6oanoe I1O, muuensus GNU GPLv3)
Dr.Web (C/aH ZNFC-CR5D-5U3U-JKGP ot 20.05.2024)
Visual Studio 2013 (IDE) (IToamucka DreamSpark Premium,
norosop Ne 0509/KMP ot 15.10.18)
Google Chrome (Ceo6oanoe I10)
Mozilla Firefox(Cso6oauoe I10)
Visual Studio Code (IDE) 1.68( ITponpuerapuoe I10)
Notepad++ 8.4.2 (CeobGoxnoe I10. GPL 3.0)
7-zip (Ceoboauoe I10, GNU LGPL)

6253 Pab6ouux mect nperio- | Microsoft Windows 10 Pro mist yu.3aBenennii 21H2 (TTona-

nmasarens — 1

Paboumnx Mecrt cTyneH-
Ta—12

IIK na 0ase Intel Core
i3-21203.31Tw, 816
O3V, NVIDIAGT
7304 16,1T6 HDD,
Mouutop 19— 12 wr.
Jocka mapkepHas —
1T,

mcka DreamSpark Premium, morosop Ne 0509/KMP ot
15.10.18)

Linux Slackware 13.37(Ceo6oanoe 110, GNU GPL)

Linux Calculate (Cso6omnoe I1O,

GNU GPL)

Microsoft Office Access 2013/2016 (moxmucka DreamSpark
Premium, morosop Ne Tr113003 ot 25.09.14)

Microsoft Office Visio 2013/2016 (moanucka DreamSpark
Premium, morosop Ne Tr113003 ot 25.09.14)

P7 office( C/u 5260001439)

Open office 4.1.10 (mauensus Apache License 2.0)
Adobe Acrobat Reader DC-Russian( ITpopueraptoe I10)
MathCad 15(JIuniensus PKG-7543-FN, MNT-PKG-7543-FN-
T2, norosop Ne 28-13/13-057 ot 26.02.13)

Code Blocks 16.01 (Co6omuoe IO, nunensus GNU GPLv3)
Dr.Web (C/u ZNFC-CR5D-5U3U-JKGP ot 20.05.2024)
Visual Studio 2013 (IDE) (IToammcka DreamSpark Premium,
norosop Ne 0509/KMP ot 15.10.18)

Google Chrome (Cso6oauoe I10)

Mozilla Firefox(Cso6oaroe I10)

Visual Studio Code (IDE) 1.68( ITponpuerapuoe I10)
Notepad++ 8.4.2 (CeoGoxnoe I10. GPL 3.0)

7-zip (Coboanoe 10, GNU LGPL)
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8 6254 Pa6ouux mect nperno- | Microsoft Windows 10 Pro mst yu.3aBenennii 21H2 (IToxa-
nmasareyst — 1 mcka DreamSpark Premium, morosop Ne 0509/KMP ot
Pabouunx mecrt crymaen- | 15.10.18)
Tta—12 Linux Slackware 13.37(Cso6omroe ITO, GNU GPL)
I1K na Gase Intel Core | Linux Calculate (Cso6oxuoe IO,
i5-13400F 2.5 T, 16 | GNU GPL)
I'6 O3V, Microsoft Office Access 2013/2016 (moxmuicka DreamSpark
GEFORCE GTX Premium, norosop Ne Tr113003 ot 25.09.14)
1650,4 Gb, Microsoft Office Visio 2013/2016 (moamucka DreamSpark
Monurop 23.8° — 12 Premium, norosop Ne Tr113003 ot 25.09.14)
IIIT. P7 office( C/u 5260001439)
Jlocka mapkepHast — Open office 4.1.10(nuuen3us Apache License 2.0)
1. Adobe Acrobat Reader DC-Russian( ITpopueraptoe I10)
MathCad 15(JTunensust PKG-7543-FN, MNT-PKG-7543-FN-
T2, norosop Ne 28-13/13-057 ot 26.02.13)
Code Blocks 16.01 (Co6omnoe IO, nmunensus GNU GPLv3)
Dr.Web (C/u ZNFC-CR5D-5U3U-JKGP ot 20.05.2024)
Visual Studio 2013 (IDE) (IToxmucka DreamSpark Premium,
norosop Ne 0509/KMP ot 15.10.18)
Google Chrome (Ceo6oanoe I10)
Mozilla Firefox(Cso6oauoe I10)
Visual Studio Code (IDE) 1.68( IIponpuerapuoe I10)
Notepad++ 8.4.2 (CeobGoxnoe I10. GPL 3.0)
7-zip (Coboanoe I10, GNU LGPL)
9 6421 Hocka wmenoBas — 1 | Windows 7 32 bit koproparuBHas; VL 49477S2. Adobe Ac-
wr.Okpan — 1 . | robat Reader DC-Russian (6ecrut.). Microsoft Office Profes-
_ | MynbTumeauitHbIi sional Plus 2007 (mumensus Ne 42470655).
ydeOnas aymu- | |G Epson X12 - | Dr.Web (c/it ZNFC-CRSD-5U3U-IKGP or 20.05.2024)
Topui AL HPO- | 1y Kommsiorep PC
BCICHMA  3aHA- | MB Asus Ha 4uICceTe
THUH JEKIMOHHO- | Nvidiay/AMDAthlonXII
ro U ceMuHap- CPU 28GgZ/ RAM 4
Ggb/SVGAStandartGr
croro rama, aphics  +Ge-FORCE
TPYIIIOBBIX u Nvidia
HHANBUAYaJIb- GT210/HDD250Ggh,S
HBIX  KOHCY/Ib- | ATAinterface, monu-
Talui, Top 197, ¢ BEIXOJOM Ha
_ | mpoektop.Pabouee
TCKYILCTO KOH MeCTO cTynmeHTa — [4.
Tpomd n liI,pOMe— PabGouee mMecto s
JKYTOYHOHU aTTC- | ppemomapaTens — 1 mr.
cTaun
10 | 6543 PaGoune wmecra cry- | Microsoft Windows 7 MSDN pekBH3WUTHI JOTOBOpa -
KOMHBIOTepHLIﬁ JICHTA, ocHameHHbIe | mognucka DreamSpark Premium, moroBop Ne 0509/KMP ot
ITK wna 6aze Intel Core | 15.10.2018. becmiataoe I10: nmaker nporpamm Open Office,
Kiaace - MOME- | 45 mouuropamu — 8 | True Conf, Bpaysep Google Chrome, Bpaysep Mozilla Fire-
ICHUE AT | it PaGoune mecta | fox, Bpaysep Opera, McAfee Security Scan, Adobe Acrobat
CPC, xypcoBoOro | crymenra, ocuamen- | Reader DC, AutoCAD2013
MIPOEKTUPOBa- ueie I1K ma 6a3zeCore 2
HUsL  (BBITIOJHE- Duo ¢ monutopamu —2
HUS  KyPCOBBIX mr.Pabouee MeCTO
nperojiaBarens, OcCHa-
pabor) mennoe IIK Ha 6aze

Intel Core i5 ¢ MoHu-
TOpOM - 1
wr.IIpoexTop  Accer,
MPOEKIMOHHBIN 3KpaH
— 1 mr.JIK monkiroue-
Hbl K ceTH «JHTEpHET»
n obecrneynBaT JI0-
CTYyll B DJIEKTPOHHYIO
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nHpopmManoHHo-
o0pa3oBaTeNbHYIO Cpe-

oy YHHUBEPCHUTETA.
[Ipuntep HP LaserJet
1200 — 1 mT.

10. METOAMYECKHUE PEKOMEHJIALIMY OB YYAIOIIUMCSI 10 OCBOEHUIO
JUCHUIINHBI

JlucuuIuiiHa peanu3yeTcs MOCPEACTBOM MPOBEACHHS KOHTAKTHONH paboThl ¢ 00ydarouu-
MuUCSl (BKJIOYasi MPOBEICHHUE TEKYIIEro KOHTPOJSI YCIIEBAEMOCTH), CaMOCTOATEIbHOW padOThI
00yYaromuxcst ¥ MPOMEXYTOYHON aTTeCTallnu.

KonTaktHas paboTa npoBOAUTCS MPEUMYILIECTBEHHO ayIUTOPHO. J{Jisl TEKyIIero u npome-
KYTOYHOTO KOHTPOJISI MOTYT HCIIOJIb30BaThCs TECTOBBIC 3a/IaHUs, pa3MEIIEHHBIC B AJICKTPOHHON
nH(popManmoHHO-00pa3oBaTeIbHOM cpesie yHuBepcurera (naiee - DMOC).

Bce Bompockl, BO3HUKIIKME TIPU CAaMOCTOSTENIbHOW paboTe Hall AOMAIIHUM 33/1aHUEM, T10-
IpoOHO pa3duparoTcs MpH MPOBEICHUU JIAOOPaTOPHBIX paboT U Ha Jekuusax. [IpoBoasTcs uHAU-
BUyaJIbHBIC U TPYIIIOBbIE KOHCYJIBTAIMU C MCIIOJIB30BAaHUEM, KaK BCTPEY CTYIEHTAMH, TaK U CO-
BPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHI: AJIeKTpoHHas modyta, ZOOM.

Jlnist OLIeHKH 3HAHWHM, YMEHHIA, HAaBBIKOB U YPOBHS C(OPMHPOBAHHOCTH KOMIIETEHIIMN IO
TUCIUIIMHE TPUMEHseTCs 0allIbHO-PEHTHHTOBYIO CHCTEMY KOHTPOJS M OIICHKY YCII€BaeMOCTHU
CTY/ICHTOB.

CTyneHThl HaKarIMBaoT OAJUIbI 32 BCE BUABI y4eOHON pabOTHI.

[TpumepHas cucrema mosrydeHus 0ayuIoB:

Bun nesrensHocTHn Max GaJut
3a BBINMOIIHEHUE KKIO0N HHIUBUAYaTbHON TaboparopHoii | 10
paboThl IO CBOEMY BAPUAHTY

KonTponbHast paboTa WM TECTUPOBAHKE 110 TEME 5
Jlek1MOHHBIE 3aIUCH B TETPAIN 20
[TpoBepouHbIe NATUMUHYTKH Ha JEKIUIX 3

AxTrBHas paboTa Ha JEKIUAX U JabopaTtopHbIX, yuactue | 20

B IUCKYCCHUSX M 00CYKICHUSAX
[To mToram Tekyuell ycneBaeMOCTH CTYIEHTY MOXKET ObITh BBICTABJIEHA OLIEHKA 10 Mpo-
MEXYTOUHOM aTTecTallid B COOTBETCTBUM 3a HaOpaHHBIMH 3a cemecTp Oamnamu. CTyleHTam,
HaOpaBLIMM B XOJ€ TEKYIIEro KOHTPOJIS yCIIeBAEMOCTH Mo AucuuiinHe ot 61 no 100 GamnoB u
BBINOJIHUBIIMM BCE€ 00s3aTebHBIC BHJIbl 3aIUIAHUPOBAHHBIX YYEOHBIX 3aJaHUM, 1O PpEIIECHUI0
npenoaaBaresns 0e3 MPOX0XKACHUS IPOMEKYTOUHON aTTECTAllUU BBICTABIISETCS OIIEHKA B COOTBET-
CTBUU CO IIKAJION OLIEHKH PE3YJIbTATOB OCBOCHUS JUCLIUIUINHEI.

B cnyuae, ecnu cTyqeHT He HaAOUpPAaeT HY)KHOTO KOJIMYECTBa OAJUIOB, HE YCIIEBAaET B yKa-
3aHHBIA CPOK BBINOJHUTH TPeOOBaHUS paboyeil mporpaMMBl, UM €CIIM OH XOYET MOBBICUTH CBOIO
OLICHKY, TOT/Ia OH CJIaeT 3a4yeT/3K3aMeH Mo OuieraM, OlIEHKa BBICTABIISIETCSI B COOTBETCTBUU C
TPAaJULIMOHHOW CUCTEMOM.

PesyabraT 00yueHus cumrtaercsi cOpMHMPOBAHHBIM HA NMOBBIIIEHHOM YPOBHe, €CIIU
TEOpPETUYECKOe COJIep’KaHNe Kypca OCBOEHO MOIHOCThI0. IIpH ycTHBIX coOeceJOBaHUSAX CTYACHT
HCYEpIBIBAIOIIE, MTOCIEI0BATENIbHO, YETKO U JIOTUYECKU H3J1araeT yueOHbI MaTepuai; CBOOOHO
CIPABJIETCS C 3aJa4aMM, BOIPOCAMU U JPYTUMH BUJIAMHU 3aJaHUI, UCIOJIB3YET B OTBETE AOIOJI-
HUTEJIbHBIN MaTepuan. Bee mpenycmorpenHble paboueld yueOHOI mporpaMMoil 3afjaHus BBINOJ-
HEHBI B COOTBETCTBUU C YCTAHOBJICHHBIMHU TPEOOBAHUSAMH, CTY/IEHT CIIOCOOEH aHAJIU3UPOBATh MO-
Jy4eHHbIE PE3YJIbTaThl, MPOSBISET CAMOCTOSATEIBHOCT IIPY BBITIOJHEHUH 3a/1aHUH.

PesyabraT 00y4yeHusi cuutaercsi c(pOpMHPOBAHHBIM HA NIOPOrOBOM YPOBHE, €CIIH TEO-
pETHUYECKOE COJIepKaHne Kypca OCBOEHO MOJHOCThIO. [Ipu yCTHBIX coOece0oBaHUsAX CTYAEHT IO-
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CJIEZIOBATENIbHO, YETKO U JIOTHUECKU CTPOIHO M3NIaraeT yueOHbII MaTepualr; CIpaBIseTcs ¢ 3a/1a-
yamH, BOIpPOCaMH U APYTMMHU BUJAMH 3a/laHui, TpeOyIOIMX NPUMEHEHUs 3HaHUM; BCce Mpeny-
CMOTpEHHBIE pabouell yuyeOHOU MporpamMMoil 3aaHus BBITIOJTHEHBI B COOTBETCTBHH C YCTaHOB-
JICHHBIMU TPEOOBaHUSMH, CTYJCHT CIIOCOOCH aHAM3UPOBATh MOJYyYCHHBIE PE3YJIbTATHI; IPOSBIIS-
€T CaMOCTOATEIbHOCTb IIPU BBIIIOJHEHUH 33/1aHUN

Pe3yabTaT 00yueHus cuutaercss HechpOpMUPOBAHHBIM, €CIIM CTYJEHT IIPU BBITOJIHEHUN
3aJaHuii He JEMOHCTPHPYET 3HaHMK Y4eOHOro Marepuana, JIOIyCKaeT OIIMOKH, HEYyBEpEeHHO, C
OOJBIIMMHU 3aTPYJHEHHUSIMH BBITIOJHSET 3aJaHMs, HE IEMOHCTPUPYET HEOOXOAUMBIX YMEHUHU, Ka-
YEeCTBO BBIMOJIHEHHBIX 33J]aHUH HE COOTBETCTBYET YCTAHOBJICHHBIM TPEOOBAHHSM, KA4eCTBO HX
BBIMIOJTHEHHS OIICHEHO YMCJIOM OajuloB HIDKE TPEX IO OLEHOYHOW CHUCTEME, YTO COOTBETCTBYET
JI0TIOPOIOBOMY YPOBHIO.

10.2. MeToanyecKie yKa3aHus A0S 3aHATHIA JeKIHOHHOr0 THIA =

JIeKIIMOHHBIN KypC MpeanoiaraeT CHCTEMaTU3UPOBAHHOE U3JI0’KEHUE OCHOBHBIX BOIIPOCOB
TEMaTUYEeCKOro TUIaHa. B X0/e JIEKIMOHHBIX 3aHATHI pacKphIBAIOTCS 0a30BbIE BOMPOCHI B PAMKAX
Kaxaou Tembl aucuuiuinibl (Tabmuua 4) . O603HaUal0TCs KIIOYEBbIe aceKThl TEM, a TaKXkKe Jie-
JArOTCS aKIEHTH HAa HaNOOJIee CII0KHBIE M BaYKHBIE TIOJI0KEHUS U3ydaeMoro mMarepuaina. Martepu-
bl JIGKIUH SIBJISIFOTCS] OIIOPHOI OCHOBOM ISl MOATOTOBKHU O00yYarouuxcs K 1adopaTopHbIM pado-
TaM U BBINOJIHEHUS 33/1aHUN CaMOCTOSITENIbHOM paboThl, a TAK)KE K MEPOIIPUSATHUSAM TEKYILLErO KOH-
TPOJISl YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTAIMH 110 TUCIUTUIMHE.

B xone neKuroHHbIX 3aHATHM CTYAEHTHI IOJKHBI BECTH KOHCIIEKTUPOBAaHUE Yy4€OHOrOo Ma-
Tepuana.

Jnst akTHBH3alMK PabOThl ydamuxcs Ha JIEKIHSIX pa3OMparoTcss MpoOJieMHBIE 3a7aqd,
HaIpUMep NPOrpaMMbl, 3alHMCaHHbIE ¢ OMIMOKAMM, B KOTOPBIX IMOJy4aeTcsi HEOKUIaHHBINA Ui
oOyuaromuxcs pe3ynbrar. Kak npaBuiio, B KOHIIE JEKIIUU BbIIAETCS KOPOTKOE 3aaHKE, CTYIEHTHI
MUIIYT U CAAIOT B TeueHue 5-10 munyt cBoe perienre. OHM UMEIOT BO3MOKHOCTh IIPOBEPUTH J0-
Ma CaMOCTOSATEIbHO CBOE pelIeHHEe U YOeIUThCs B €ro npaBuwibHOCTU WK omnoOke. Ha cienyto-
1Iei JIEKIIMU COBMECTHO CO CTYACHTAMHU 3aJjaHUE 00CYXAaeTcs, pa3oupaercs nMpaBUIbHOE pelie-
HUE.

10.3. MeToanyeckue yKa3aHusi M0 0CBOCHHIO THCHHMIIMHBI HA J1a00PaTOPHBIX padoTax
ITonroToBKy K Kaxao0il 1abopaTopHOi paboTe CTYAEHT J0JKEH HayaTh C U3YUEHUs JISKIU-
OHHOT'O MaTepHasa, KOTOPBI OTpa)kaeT CoJlepKaHue MPEeAI0KEHHON TeMbl. Jlanee OH 3HaKOMUT-
sl C 3a7]aHUsAMU J1abopaTOpHOM paboThI, U TPEOOBAHUAMHU K paboTe, MPEeAIOKEHHBIMU 00pa3LiaMu
BBIMIOJTHEHUS NIPU UX HaJIM4Yuu, TpeOoBaHUSAMHU K odopmieHHIo oTdera. Kaknas BbIOIHEHHAs
pabota ¢ 0(OpMIIEHHBIM OTYETOM IOJUIEKHUT 3alLUTE y MPEroiaBaTes.
[Tepen naganom paboTsl B popme Oecenbl MOBTOPSIETCS HEOOXOAUMBIN IS BHITIOJHEHUS
paboThI TEOpETUYECKHI MaTepuall, IpueMbl paboThl B IporpaMmax.
BonbmnHCTBO 33aHM BBHIOIHSAETCS B HECKOJIBKUX MPOrpaMMax, HECKOJbKUMHU METoa-
MU, pe3yibTaThl CPAaBHUBAIOTCS, olleHMBaroTcs. OOydaromuecs y4arcs caMM KOHTPOJMPOBATH
IPABWJIBHOCTH BBINIOJIHEHUS 3aJaHHM, CBEpsisl OTBETHI, OJy4YeHHbIE pa3HbIMU criocobamu. [omy-
YEHHBIE HABBIKU MCIIOJIb30BAHMSI PA3JIMUHBIX [TPOIPAMMHBIX MPOAYKTOB U YMEHHUE JaBaTh OLICHKY
CBOEH JesATeNIbHOCTH OyIyT HEOOXOIUMBI CTYJEHTaM B MOCIEAYIONEM 00yYeHUH, ITPU BBIIOJIHE-
HUH KYpCOBBIX pa0OT U MPOEKTOB, HAYYHON pabOTHI U MPOBEACHUH MPAKTHKH.
[Ipu oneHuBaHUM 1aOOPATOPHBIX PaOOT YUUTHIBAETCS ClIEAYIOIIEe:
— TPaBWJIBHOCTH BBHIMOJIHEHUS IPAKTUYECKON YacTH PabOThl, CTENEHb COOTBETCTBUS PE3YJIb-
TaTOB PaOOTHI 33JJaHHBIM TPEOOBAHUSM;
— KayecTBO OOpPMIIEHHUS OTUETa 110 paboTe;
— KayecTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI MTPH 3aIIUTE PAOOTHI.
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10.4. MeToanyecKkue yKa3aHus 0 CAMOCTOSITeJIbHOI padoTe 00y4yarouuxcs

CamocrosiTenpHas paboTa obecreurnBaeT MOArOTOBKY OOYyYaromerocsi K ayIuTOPHBIM 3a-
HSATHUSM, MEPOTIPUSATUSAM TEKYIIETO KOHTPOJISI U MPOMEKYTOYHON aTTECTAIMH 10 U3y4aeMOU Tuc-
HUIUIMHE. Pe3ynbTaThl 3TON MOATOTOBKHU MPOSBISIOTCS B aKTUBHOCTH O0YyYaroIIerocsi Ha 3aHsATH-
X, B KaYECTBE BBHIMIOJHEHHBIX JaOOPATOPHBIX padOT, KOHTPOJIBHBIX 3a/IaHUH U IPYTuX GopM Te-
KYIIETr0 KOHTPOJIS.

O0s3aTenbHOI 4acThIO CaMOCTOSTENILHONW paboTHI SBJISIETCS OKOHYATEIbHOE (OPMHUPOBA-
HUE OTYETOB, KOHTPOJIb MOJMyUYEHHBIX PE3yIbTaTOB, 0OPOPMIIEHHE 3aKOHYEHHOT'O JJOKYMEHTA.

[Ipu BBIMONHEHUH 3aJaHUN IS CAMOCTOSATEIBHOW pabOThI peKOMEHAYETCS MpopaboTKa
MaTepUAJIOB JICKIIUM MO KaXJ0H MPOMJACHHON TEME, a TaKXKE U3yUYCHUE PEKOMEHAYEeMOU JInTepa-
TYypHl, IIpecTaBiIeHHON B Pazniene 6.

B npouecce camoctosTenbHON pabOTHI MPU U3YYEHUU JUCHMILTUHBI CTYJIEHTHI MOTYT pa-
0oTaTh Ha KOMIBIOTEPE B CHEIUAIM3HPOBAHHBIX AyJUTOPHUSAX JJIS CAMOCTOSITEILHON pabOThI
(ykazano B Tabmuue 11). B ayauropusax uMeeTcsl JOCTyn uepe3 HHGOPMaIMOHHO-
TEJICKOMMYHUKAIMOHHYIO0 ceTh «MHTEpHET» K JIEKTPOHHOW HH(OPMAIIMOHHO-00pa30BaTEIbHON
cpene yauBepcurera (OQMOC) u anektponHoit onbanoreunoit cucreme (ObC), re B 31eKTpOHHOM
BUJIC pacrojararoTcsi yueOHble M yueOHO-METOIUYECKAE MaTepUabl, KOTOPbIE MOTYT OBITh HC-
MOJIb30BAHBI JIJIS1 CAMOCTOATEIBHONU PabOThl IPU U3YYEHUU TUCIUILINHBI.

11. OHEHOYHBIE CPEACTBA IJI1 KOHTPOJISI OCBOEHUA AU CHUIIIIMHBI

OueHouHble CpeacTBa IJd MPOBECACHUA TEKYILIETro KOHTPOJISA YCII€BAEMOCTH

Texkyuuii KOHTPOJIb OCYIIECTBIISETCS IO BCEM BUJIaM y4eOHOTr0 Ipolecca:
— YCTHBIC OIIPOCHI 110 TEMAaMm,
—  BBINIOJIHEHHE JIA0OPATOPHBIX PadoT,
— CaMOCTOSITEeJIbHbIE paOOTHI IO TEMaM.

| cemecTp
JlabopaTopHas padora no reme «JIuHeliHbIe U Pa3BETBJIAIONINECH AJITOPUTMbI»

PaGoTa BbINOJIHAETCS 10 BADHAHTAM.

Baganue 1. CocTaBUTh OJIOK-CXEMY M HAIMCaTh MPOrPaMMY ISl BEIYMCICHHUS 3HAYCHUS (DYHKITHIA.
[TpoBepHTh MPAaBUIILHOCTH PAOOTHI MIPOTPAMMBI, BBIYHCIINB 3HAYEHUST (DYHKIUN B DJIEKTPOHHBIX
tabnunax u B Mathcad.

0s. x°|, [VInx| 7=03+x ~(x) 151
y=I|x" + g=tg| - | +  ——
03| 15 | 6) 4Jx+0.2
1(a) Beraucnure Y, Z npu X=8,3.

Berauciure f1=min {y, Z}
1(6) Berauciure Y, Zu g nipu X=3,7.
f2= max{y, 7, g}

3aganue 2.
CocTaBuTh OJIOK-CXEMY W HAIlUCaTh MPOTPaMMYy JUIsS BBIYMCICHHS 3HAYeHUS QyHKIUU Z(X,
y). 3amycTUTh MIPOrpaMMy MPH PA3IUYHBIX 3HAUCHHUSIX apryMEeHTOB X M Y (3 mapbl 3HaYCHHIA T10-
J00paTh CaMOCTOSITEIILHO, 00ECIIEUYNB PA0OTY KaXKIOH BETKH).
[TpoBepuTh MPAaBUIBHOCTH PAOOTHI IPOTPAMMBI, BHIYHUCIIUB 3HAUYCHHS (QYHKIIUN B SJIEKTPOH-
HBIX Tabnmumax u B Mathcad, ucrionesys ¢pynakuuu ECJIN(), 1F().
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x3+e¥, ecau xy<—0.5

z=1x? cos;, eciu —0.5<xy<0.5
lg(x 2), eciu Xy=0.5
- loxy y
3amanue 3.

CocraBuTh OJOK-CXEMY U HAIKCATh MPOrpaMMy [UIs BbIYKCICHUS 3HaueHus Gpynkiuu U(X,Y). 3a-
NYCTUTH MPOTPaAMMYy MIPU Pa3IMYHBIX 3HAUCHUSX apryMEHTOB X W'Y (2 mapsl 3HaUeHHH I0100paTh

CaMOCTOSITENILHO JIJIsl IPOBEPKHU pabOThI pa3HBIX BETOK).

[TpoBepuTh MPaBUIBHOCTH PaOOTHI MPOTPAMMBI, BBIYHCIUB 3HAYCHHUS (YHKUIUN B AIIEKTPOHHBIX

tabmuuax u B Mathcad.

32
x72y’ eciu 525
U= 5.3+0.5x y
min{4\/cosz(x—0.61), 2“’} ecu <5

JlabopaTopHas padora no treme «l{ukianyeckue aJaropuTMbi»

Pa6oTa BbInOJIHSIETCS 1O BapuaHTaM.

CocTaBuTh 0JIOK-CXEMY U MPOTpaMMy Ui BBIYUCICHUS TaOnuibl 3HauYeHUN (yHkiui Y u Z no

3agaHHbIM popmynam. [IpoBepuTh pe3ysbTaThl B TAOJIMYHOM Mpolieccope u makere Mathcad.

1 Hcnonp3oBats onepatopsl While, for, do while.
Y = tg (ex + COS X) nipu 0<x<0,34 c marom 0,06;

2 Hcnonp3oBath oreparop for;
HalTH MaKCUMaJIbHOE 3HauUeHue QyHKIUU

2x +34fy —e*, ecausin(y—x) <0.5
Z=1tg’x+Iny
X=y

npu 0<x<1,2 c¢ marom 0,7; npu 0,3<y<0,9 ¢ marom 0,4;

, ecausin(y—x)>0.5 ’

3 Hcnonw3oBars oneparop While

Z = max {’;arctg (y-X);+ Y2 +x° ;arccos(y+%)}, mpu 1,8<x<23 ¢

maroM 0,4; ipu 0,075<y<0,125 ¢ marom 0,035.

JlabopaTopHasi paGora no teme «ORHOMEpPHBIE H ABYyMEPHbIC MACCHBbI»

PaGoTa BbINOTHSIETCS 110 BAPHAHTAM.
CocTaBuTh OJIOK-CXEMY U IPOrpaMMy.

1 Onuomepueiii Maccus X(8) 3amare mo dopmyne X, = IN(i+0,5) . Haiitu

KOJIMYECTBO  DJIEMEHTOB, YAOBJIETBOpstomux yciosuio  -0,3<c0s(x;)<0,3.
[TomMeHsATh MeECTaMU BTOPOW U IISITBIM 3JIEMEHTHI.
2 OnnomepHbIi MaccuB Y(5) 3amogHUTH CIYyYallHBIMH YHWCIaMU. BBUUCIUTH
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4

nponsseienne mo dopmyne P = I I (Sln Yi "‘0,7'). MaccuB U pe3yibTaT
i=0

BBIBECTH HA YKPaH U B TEKCTOBBIN (paii.

Martpuity A(4,4) 3anate B daiine.
- HaliTu mMakcuMasnbpHbIMA MOJOKUTEIbHBIA AJEMEHT HaJ TJIaBHOW JHaroHa-
JIbIO MaTpUIIbI A.
- JUIs CTPOKHU K, B KOTOPO¥ HaXOMAUTCS HAWICHHBI MAaKCUMAJIbHBINA DJIEMCHT,
3. 4,3C0s 3,
HalTH CyMMy TI0 opmyIie S = z— ;
i 02]+1
- chopmMupoBaTH OJTHOMEPHBI MacCUB B M3 CyMM OTpHIIATENBHBIX 3JIEMEHTOB
KaXJ0M CTPOKH MATPHUILIbI A.

ook wndE

8.
9.

10.
11.

12.
13.
14.
15.

Bonpocsl 1J11 yCTHOTO onpoca
Tema: «IlpukiaaaHoe nporpaMMHoe o0ecriedyeHue MePCOHAIbHOI0 KOMIIbIOTEPA
KakoBo Ha3HaueHUE U OCHOBHbIE BO3MOXHOCTH TEKCTOBBIX IIPOIECCOPOB?
Yto oTHOCHUTCS K onepanusaM GopMaTUPOBaHUS TEKCTOBBIX TOKYMEHTOB?
Kakwue mapamerpsl a03a1ieB MOKHO U3MEHSATH IpU (hOpMaTHPOBAHUN?
3aueM HYXHbI pa3pbIBbl CTPAHUIL U PA3J€I0B B TEKCTOBOM JIOKYMEHTE?
Kak BcTaBUTh MaTeMaTHYECKYIO (POPMYITY B TEKCTOBBIN TOKyMEHT?
Kakwue cymecTByroT ciocoObl 1o0aBineHus rpaguueckux N300pakeHUid B TEKCTOBBIN JTOKY-
MEHT?
Kak BBIpOBHSTH pacronokeHne rpa@uueckux OOBEKTOB MPH PHUCOBAHHUH BO BCTPOCHHOM
rpaduveckom penakrope?
Kak crpynnupoBaTh pUCYHOK, COCTOSIINI U3 HECKOIBKUX 00BEKTOB?
KakoB nopsiiox BBoga GopMyJIibl B SYEHKY SJIEKTPOHHBIX TaOIHII?
Kakwue Tumbl pyHKINA MOKHO HCIIONB30BaTh B popmynax?
Kakne ¢pyHKIMN MOXKHO MCIOTIB30BATh ISl pabOTHI ¢ MaTpUIlAMU B TAOJIMYHOM IPOIECCO-
pe?
Uto Takoe aBTO3aMOJHEHUE B SJICKTPOHHBIX Ta0IMIIax?
Yo Ha3bIBaOT aOCOIOTHOM U OTHOCUTENBHOM ajpecarueil B popmynax?
Kaxkue Tumnsl tuarpaMm MOKHO CO371aBaTh CPEJACTBAMHU TAOJIMUHOTO TIpoiieccopa?
KakoB nopsiiok AefcTBUiA IPU MOCTPOEHUH TUArpaMMbl?

Tembl: «OCHOBBI AJITOPUTMHU3ALMH U IPOrPAMMHPOBaHUs», «J/INHeHbINA U pa3BeTB-

JIAIOUIUICSH AJITOPUTM»

1.

2.
3.
4

o

8.
9.

[TonsiTvie anropuT™a, BUABI AITOPUTMOB.

[Tepeuncnure Buabl 6JI0KOB, UCIIONIb3yEMbIE B OJIOK-CXEME.

Ilepeuncnnure OCHOBHBIE TUIIBI JaHHBIX s3bIKa CH++.

HaszBanue omepatopa ycioBHoro mepexoma Ha s3bike C/C++. IlpuBeaute mnpumepsl
WCIIOJIb30BaHUS.

CKOJIbKO HAIpaBlICHUH BETBJICHUS 00ECIIEUNBACT OJIUH ONEPATOpP YCIOBHOTO nepexosa if?
Kak, ucnosnp3ys oneparop ycioBHOTo nepexoa if, ocymecTBUTh pa3BeTBieHHe Ha Oojiee 4yeM
JIBa HaIlpaBJICHUA?

YeM OTIMYAIOTCSI TPOLECCHl BBIYMCICHHI, OpraHM30BaHHbIE omneparopamu if B monHOW u
KpaTkoil popme? [IpuBecT mpumeps! y00CTBA UCIOIB30BaHUS KaX/10H (OPMBI.

OnumuTe NPUHIUI peaTu3aliy JMHEHHOT0 alropuT™Ma B OJI0K-CXEMe, B ITPOrpamMmMme.
Onumure TpUHLIKI PeaTU3aliy Pa3BETBISIIOIIET0Cs alropuT™Ma B OJI0K-CXeMe, B IporpaMMe.

10. Kakue 6ubmmoTexku HEOOXOAMMO TOIKITI0YATh JIJIsl paOOTHI TporpaMMbl? VX Ha3HAYEHHE.
11. Kaxoii oneparop ucnomnb3yetcs JUisl BBoja AaHHbIX? [IpuBeauTe nmprumepsl.
12. Kakoii onepaTtop ncnosb3yeTcs Ui BbiBoAa JaHHbIX? [IpuBeanTe npumepsl.
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13. Kakue xoHCTpyKIMH si3bIKa C++ HCIONB3YIOTCS MPH PELICHUH 33734 Ha JIMHEHHBIA U pas-

BETBJISIOIINICS aITOPUTMBI?

14. OnuiuTe TPUHIMII peaM3allid Pa3BETBISIONICrOCcs ainroputMa B mnakerax MS Excel,

OpenOffice Calc.

15. OnumuTe NpUHIUI peaTu3aliy pa3BeTBIsionierocs aropurMa B makere MathCad.

CoNoA~WNE

[EEN
©

NoabkowhE

© ®

10.

11.
12.
13.
14.
15.
16.
17.

18.

19.

20.

N

Tema: «{ukInYecKuil aJITOPUTM
Uto Takoe UMKINYECKUH alTrOpuT™M?
Uro Takoe nepemMeHHast ukKIIa?
Yro Takoe Teno uukia?
Urto Takoe urepanus’?
Kakue BUIbI IUKINYECKOTO AITOPUTMA Pa3INYaOT?
Kakue oneparopsl si3pika C++ OTHOCATCS K HUKIam?
Kakue oneparopsl s3pika C++ OTHOCATCS K HUKITY C IIPEAyCI0BHEM?
Kakue oneparopsl si3pika C++ OTHOCATCS K LUKITY € IOCTYCJIOBUEM?
OnumuTe NPUHLIMIIEI HAXOXKIAEHUS CYMMBI, IIPOU3BEICHUSA, KOJIMYECTBA, CPEJHEr0 apudme-
TUYECKOT0, HAaMMEHBIIIETO, HAWOOJIBIIETO 3HAYeHNUs (YHKIHUU B TAOJIHUIC TPU COCTABICHHH
porpaMm U OJOK-CXEM.
B uem 3akirouaercs pazHuLa MEXy Pa3BETBISIOIIUMCS U IMKINYECKUM aJITOpUTMaMU?

Tema: «OnHOMepHBIE U IBYyMepPHbIe MACCHBbBI»
UYro takoe maccuB? Kakue BIIbI MACCHBOB BaM M3BECTHBI?
Kak 00bsBUTH OTHOMEPHBIN MaccuB?
Kak BBeCTH OIHOMEpHBI MAacCUB C KJIaBHATyphl? B mporpamme? mo Gopmyrne?
Kak BrIBeCTH OJJHOMEPHBII MAaCCHB B CTOJIOCI]? MACCUB B CTPOKY?
Kak HaiiTu cymMMy 3JIeMEHTOB OJHOMEPHOTO MacCHBa, YOBIETBOPSAIOIIHNX YCIOBHIO?
Kak HaliTu npon3BeieHrEe IEMEHTOB OTHOMEPHOIO MAaCCUBA, YOBJIETBOPSIOIIUX YCIOBUIO?
Kak HaiiTi cpennee apupmMeTHUIECKOE FIEMEHTOB OJTHOMEPHOTO MAaCcCHBA, YIOBIECTBOPSIOIIUX
YCIIOBHIO?
Kak HaliTu MakCUMalbHBIN 2JIEMEHT OJJHOMEPHOTO MAaCcCHBA, YIOBJIETBOPSIONINI YCIOBUIO?
Kax HaliTu MUHUMAJBHBIN 3JIEMEHT OJTHOMEPHOTO MAaCCHBA, YAOBIECTBOPSIONINNA YCIIOBUIO?
Kak co3gare HOBBI ONHOMEDHBIM MacCMB M3 3JEMEHTOB OIHOMEPHOIO MAacCHUBa,
YAOBJIETBOPSIOLIUX YCIOBUIO?
Kak HaliTH KOJIM4Y€eCTBO 2JIEMEHTOB OJHOMEPHOI'O MACCHBA, YIOBJIETBOPSIIOIIMNX YCIOBHIO?
Kak nomeHsTh MECTaMU 3JIEMEHTHI OTHOMEPHOTO MaccuBa?
Kak 00bsBUTH AByMEpHBIIl MacCUB?
[TepeuncnuTe ciocoObl HHUIMAIN3ANN JBYMEPHOTIO MAacCHBA.
Kak BbIBECTH ABYXMEpHBIM MacCUB?
Kak chopmupoBats ycimoBue 11t BBIOOpa OnpenenéHHON 001acTi MaTpHUILhI?
Kak co3gare HOBBIM OJHOMEPHBI MAacCUB U3 DJIEMEHTOB JBYXMEPHOIO MAacCHUBa,
YAOBJIETBOPSIOLIUX YCIOBUIO?
Kak co3pare HOBBII OIHOMEpHBIM MAacCHB W3 MAaKCHUMAJIBHBIX JJIEMEHTOB Ka)JIOH CTPOKH
JIByXMEpPHOTO MaccuBa?
Kak co3nare HOBBIH OTHOMEPHBIM MAacCUB M3 MAaKCUMAJbHBIX AJIEMEHTOB KaKJIOTO CTOJOLA
JIByXMEpPHOT'0 MaccuBa?
Onumure NpUHLIKIIBI HAX0XK/IEHUS 3aJaHHBIX BEJIMYMH B IBYMEPHOM MACCHBE.

Tema: «OcHOBBI 3alIMTHI HH(POPMALITID)
Jaiite onpenenenne nHGOpMalMOHHON 0€30MacHOCTH.
Kaxue BUIBI yrpo3 cyliecTByOT B HH(GOPMALMOHHOH cdepe?
Uto mpexacTaBisieT coOOl OpraHU3alMOHHO-TIPaBOBOE oOecrnedeHne MHGOPMAITMOHHON
6e3zonacHocTH?
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Kakue cyniecTByrOT METOABI 3a1IUThI HH(pOpMaIu?

UTo Ha3bIBAIOT KOMIBIOTEPHBIMU BUPyCaMu ?

Kaxkue Bbl 3HaeTe NpU3HAKHU 3apaKEHUS] KOMIIBIOTEPHBIMU BUpycaMu?

HazoBute mepbl obecnieyeHrst HHGOPMALMOHHON 0€30MacHOCTH MPU paboTe Ha KOMIIb l0-
Tepe.

8. Kakue aHTUBHpPYCHBIE IPOTPAMMBI BBl 3HaETE?

9. Kakue ¢pyHKINU BBHIOJHAIOT COBPEMEHHbBIE aHTUBUPYCHBIE IIPOTPaMMBbI?

10. Hazosute mpaBuiia 6e30macHOCTH Ipu paboTe B IHTEepHET.

11. Omnpenenute NOHATHE «TOCYIAPCTBEHHAS TallHAY.

12. TlosicHuTe Ha3HAUEHUE CUCTEM Pe3epBHOrO KonupoBanus. [IpuBenure npuMepsl.

Noob

IIpumepHbIe 3aJaHUA 1JIs1 CAMOCTOSITEILHBIX PadoT
Tema «JInHelHbIN H Pa3BeTBIAIOIIMICA AJITOPUTM»
CoctaBuTh 0J0K-CXEMY U HANUCATh IPOrpaMMy JUIsl BBIYUCIEHUS (PYHKLUU:

X2 =X, eciu 0<x<1
f)=1, .
X“=sinmXx", ecau X>1 wm x<0

Tema: «llukJan4ecknii aJaropuTm?»
CocTaBuTh OJIOK-CXEMY M HalKMCaTh MPOrpPaMMYy JJIsl BBIUMCIICHUS TAaOJIMLbI 3HAYEHUNH (PyHK-

Ouun:
ctg(x+y)  [x+yl<1 11<x<3  hx=1
Z={x+y 1<|x+y|<4 ocyes  hy=X
X=y X+y|>4 2

Beruucnute nponsseneHue 3Hauennin 0<Z <2

Tema: «MaccuBbI»

o 121
Maccus A[5][5] 3anan o popmyie Ali][j]= T 03 Haiiti MaKCUMaabHBIN 3JIEMEHT MEHBIIIHIA -

0,5 " 3aMCHUTD CT'0 HYJICM. ITomensTs MecTaMu BTOPYIO U TPCTHIO CTPOKU MATPHUILIBI.
Il cemecTp

IIpumeps! 3ajaHui 1J1s J1a0OPATOPHBIX PadoT
(Pa®oTh! BBIMOIHAIOTCS IO BapHaHTaM)

Tema «UncjieHHOe pelieHre HeJIHHEHHbIX YPABHEHUI»
YpaBHeHHE OTtpe3ok

V1-0.4-x% —arcsin x=0 [0;1]
1) Meropr:

- IIATOBBIM MeTo (OTJeNIeHne KOPHEN ypaBHEHUS C pa30MeHUEM OTpe3Ka [a; b] Ha 10 gacreii),
- METOJ ITOJIOBUHHOTO AciaeHus ¢ TouHocThio £€=0,001;

- MeTox Herorona ¢ tounoctero €=0,0001;

- METOJI TPOCTOM uTepanuu ¢ TogHocThio £=0,001;

- MeToa xopA ¢ Tounoctbio £€=0,0001.

2) Peanusanuu Bcex MeTonoB (11.1) B anextpornom Buje: Excel (Calc), Mathcad.
+ B Excel (Calc) monyuuTts pemieHue, HCIoab3yst HHCTpyMeHT [loa0op mapamerpa;
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+ B Mathcad nonyuuts pemenue, ucrnons3ys pyuakuuu Find() u root();
+ nporpamma Ha C++ — METO/IbI IO BApUAHTAM.

3) PyuHoii cuer:

- IIIaTOBBIA METO/I;

- METOJ] TIOJIOBUHHOTO JIJICHHS (3 UTeparum);

- Metos1 HetotoHa (3 ureparuu™); - MeTO/1 MPOCTOM nrepanuu (3 utepanun);
- MeToJ Xopa (3 uTepanumn).

Tema «UnciieHHOe pelieHue CUCTEeM JIMHEHHbIX YPABHEHHH»
20-%+2-%-3-X+4-X,=1
X, +12-X, =3+ X, =3
X, +13-X,+2-X, =7
-2-%+3-X+4-x,-17-%x, =8
1) Peanuzanuu meronos B Excel (Calc):
- metox ['aycca;
- MaTPUUHBIN MeTo1 (depe3 oOpaTHyIO MaTpUILy);
- ¢ UCcToib30BaHueM cpezctBa «llouck penienus» wim «Pemmarenby;
- METO IpocToii urepanuu (tounocts £€=0,001);
- metox 3eiiaens (tounocts €=0,001);

2) Peanm3zanuu meronoB B Mathcad:

- MaTPUUHBIN MeTo1 (Yepe3 oOpaTHyIO MaTpUIly);
- C MOMOIIBI0 BcTpoeHHOU GyHKImu Find();

- METO IpocToi urepanuu (tounocts £€=0,001);
- metox 3eiiaens (tounocts €=0,001);

3) PyuHoii cuer:

- METOJ IPOCTOM HUTeparuu (crenars 3 UTepaluy, ONpeIeIuTh ¢ KaKoi TOYHOCThIO HAalJEHO pe-
IIIEHUE Ha TPEThEM IlIare);

- MetoA 3eiaens (cnenars 3 uTepalyu, ONPeAETUTh C KaKOM TOYHOCTHIO HAaWJEHO pEelIeHHEe Ha
TPEThEM LIare).

Tema «KAnnpoxkcuManus U MHTEPNOJAAUMSA PyHKIIUIT»

Onpegenutb 3Ha-
YeHUs B TOYKax

15 1,7 2,1 3 3,6 4 1,92 2,5
0,5 2,5 2,2 3 3,4 3,2

Toyka l | Touka 2 | Toyka 3 | Touka 4 | Touka 5 | Touka 6

KYCO‘lHaSI HUHTCPNOJIANNA, CTCIICHD ITOJIMHOMA Ha YHYaCTKC

1-p1it ygacTok ‘ 2-0lf y4acTOK 3-uit ydacTok
2 | 2 1

1) Peanmu3anus B anekrponHoM Buje (Calc + Excel, Mathcad):
Hnmepnonsayus (memoo neonpedeneHHblx Ko3ppuyuenmos u memoo Jlacparnica):
B cooTBercTBMM ¢ WHAMBHUIYAJIbHBIMH 3aJaHusMU B (aiine «2023 BapHaHTHI
HUHTEPIOIISIIIANY
Annpokcumayus (Memoo HauMeHbUWUX K8AOPamos):
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JINHENHAA

napadoaudecKas

IIOJIMHOM 5 CTEIIEHU
B Calc monyunts K03 QHUIMEHTHI YpaBHEHUH, PEIIMB CUCTEMbI Yepe3 OOpaTHYIO MaTpHIly C
nomoteio ¢yakuuid MINVERSE(), MMULT() (wim MOBP() 1 MYMHOX() — B Excel).
[Toctpouth quarpammbl ¢ OTOOpaKEHHEM HCXOJHBIX JAaHHBIX U TPadUKOB HMHTEPHOJISLHUOHHBIX
(anmpoKCUMHUPYIONNX ) GYHKIUH.
B Excel noctpouth rpaguku ¢ moMoIibio MHCTpyMeHTa JIunusa mpenoa, BHIBECTH YpaBHEHHS
JIMHUU TPEH/A HA JuarpaMmax.

2) Pyunoii cyer.

Tema «Pemenne nuddepeHunaNBHbIX YPAaBHEHUID)

V' =2y 4y =5 x-¢" y(0) =-0.9 y'(0) =—0.583 [0;1]

1) TpeOyemblie METOABIL:

- MeTOJ| Diisiepa MpoCTou,

- MEeTOJ Diiyiepa ¢ yCpeTHEHNUEM,

- MeTOZ Diiyiepa ¢ IIEHTPUPOBAHUEM,

- MeTo/J| Diiniepa 1Mo mpaBoMy Kparo (¢ MpOorHO30M Ha IIar),

2) Peanizanuu METOIOB B AJIEKTPOHHOM BHJIE: N=5

- Excel (Calc):

MeToAbl Ditniepa (MPOCTOM, C YCPETHEHUEM, C IICHTPUPOBAHUEM, 10 TIPABOMY Kpalo),
COBMEIIICHHBIC TpaduKH

- Mathcad:

MeToAbl Difepa (IIpOoCToii, C ycpeAHEeHHEM, C LIEHTPUPOBAHUEM, 10 IPABOMY Kparo), MeToz PyHre-
Kytra (c momomsto dpynkiuu rkfixed()),

peleHne ¢ MoMoIbo BctpoeHHor Gpynkiun Odesolve(),

COBMeIIEeHUE rpahuKoB.

3) PyuHoti cuerT:
BbinonHuTb 3 Wwara metogamum dinepa (NPocTbiM, € ycpeaHeHUEM, C LeHTPMPOBaHWeEM, N0 NPaBoOMYy

Kpato).

Tema «UncjeHHBIE METOBI PELICHHUS ONPeIeJeHHOr0 HHTErpajia

WuTepBan uHTErpU-

TloapiHTErpaILHAA KIS
8 P bynxn poBaHUsA

X

V2-x2+3 [0:1]

1) Peanuzanuu B anextpornom Buge: Excel (Calc), Mathcad.
Yucno pazouennii N=10.

HaiiTi TouHOE 3HaUEHHUE Yepe3 BCTPOCHHBIC () yHKIIHH:
- o hopmyne Herotona-Jleitouua, ncnonb3ys GopMyiry mepBooOpa3HOu;
- yepe3 onpeeneHHbIi naTerpain (B Mathcad);

BbraucinTh npuOIMKeHHBIC 3HAYCHHS OTIPEICTICHHOT0 HHTErpaja, HCIOIb3Y:
- METOJI JICBBIX MPSIMOYTOJIbHUKOB,
- METO/I MPaBBIX MPSIMOYTOJBHUKOB,
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- METO LleHTpaJII:HI:IX HpﬂMOyTOHLHI/IKOB,
- METOJ1 Tpamnemuu,
- Meton CuUMIICOHA.

2)

Brryuciaute onmoku HHTCIPUPOBAHUA IJI KaXXA0I0 METOAA.
Py‘IHOfI CUCT: BrruncianTe TOYHOE 3HAYCHUE OIIPCACIICHHOI'0 MHTCTpaia U HpI/I6JII/I)KeHHbIC

3HAYEHHUS] BCEMHU 5-10 METOJaMHU C YUCIIOM pa30ueHuil N=6, onpeneiauTbh OMIUOKU WHTETPUPOBA-
HUSL.

[Toctpouts rpaduku 1151 METOAOB:

- METO/I JIEBBIX MPSIMOYTOJIbHUKOB,
- METO/J] IPABBIX MPSMOYTOJIBHUKOB,

- METO/] LIEHTPAJIbHBIX MPIMOYTOJIbHUKOB,
- METOJ, Tpanerid.

Bonpocsl 1J11 yCTHOT0 onpoca

Tema «HUucaeHHbIE METOAbI pelmeHus HeJIUHENHOro YPaBHEHUSA»

BOoo~NOoORWDNE

0.
11.
12.
13.
14.
15.

YT0 Takoe YUCIEHHbIE METOAbI?

Korna npyuMeHsI0T YuCIIeHHbIE METOIbI?

[lepeuncnure BUIbI YUCIEHHBIX METOIOB.

Yro Takoe ycaoBHE Ha CXOAUMOCTb?

UYro Takoe yciioBUE HAa TOYHOCTH?

B kakom ciydae nHTEpBas oTpeska [a, b] uMeer xoTst ObI 01H KOpeHb ypaBHeHus f(X)?
B kakom ciyuyae kopeHb Xo OyJ1eT €IMHCTBEHHBIM?

B yem cymHocTh 1marosoro meroa?

OxapakTepu3yiiTe MeTo]l IOJOBUHHOIO JIEJICHUS.

Oxapakrepu3yiite metoq HeroToHa.

KakoBo ycnoBue cxongumoctu o Mmerony Horotona?

OxapaxkTepu3yiTe METOI UTepaluil.

Kak HaiiTi 5KBUBaJIEHTHYIO ()OPMYITy B METO/I€ UTEPAIIHIA?

KakoBo ycioBue cX0AMMOCTH B METOJIE UTEpALIUii?

Kakoii MeTos1 umeet Gosiee ObICTPYIO CXOAUMOCTh: METOA UTepauuii uiau meroa Herotona?

Tema «HUucjaeHHbIE METOAbI pelICHUSA CUCTEMBbBI JHMHEHHBIX aﬂreﬁpauqecmlx ypaBHeHnﬁ»

NN E

9.

10.

11.
12.
13.
14.
15.

[Tepeuncnure npuOIMKEHHBIE U TOUYHBIE METOIbI pemenus CJIY.

Uto Takoe yCcIOBHE Ha CXOAUMOCTh?

Yo Takoe ycioBrUE Ha TOYHOCTh?

Uro Takoe npsimoii xon meroga ['aycca?

Yro takoe oOpaTHbIif xoa MeToaa ["aycca?

Kakoe ycnoBue cXoIMMOCTH B METO/1€ IPOCTON UTepanun’?

Kaxkoe ycinoBue cxoquMocT B MeTone 3eiaens?

Kakue 3HaueHuss MOKHO 3aJ1aTh B Kau€CTBE HAYAJIIbHBIX 3HAYCHHH 1T UTEPAIIMOHHBIX METO-
noB?

Kaxoe ycioBue 10KHO BBITOTHUTHCS, YTOOBI 3aKOHYMIICS HTEPAIIMOHHBIN mporiecc?

UYro HeoOXoauMo clienaTh AJs JTOCTHXKEHHUS BBIOJTHUMOCTH PABEHCTB CHUCTEMBI ¢ OobIeit
TOYHOCTEIO?

OcHOBHas uziesd METOJa UTEPALIH.

OcHoBHas uuest MeToaa 3eHaes.

Kakoii MmeTon uteparnuii wim 3eiiienst TOCTUraeT 3aIaHHyI0 TOYHOCTh ObICTpee U modemy?
OTnryaercs JIM BEIYMCICHUE X1 B METOIE UTEPAIIUN U MeToIe 3eraens?

Kak HaiiTy omMOKy BHIYMCICHUHN B UTEPAI[MOHHBIX METO1aX?

Tema «HuciaeHHbIE METOAbI peuicHUusA 3aa4YM alNnpOKCHMALMA»

1.

[Tonsitue natepnonsauuu. [loHsTHE anpPOKCUMAITUH.
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CoNoORWN

[EEN
©

[EEN
=

12.

13.

14.

15.

16.
17.

18.
19.
20.

Jnst KakuXx 1ened uCnoib3yrTCs 3a/1a4i anpoKCcUMauu?

Mertoxa HeotpeeIeHHBIX KO3 (QUITMEHTOB.

MeToa HauMEeHbBIINX KBaJAPaTOB.

B dem cyth unTepnonsuun?

B uem cyTp annpokcumanuu?

Kak mocTpouTh anmpoKCHMHUPYIOLTYI0 (HHTEpIonupyrolnyio) Gyukiuo 8 MS Excel?
OOBSICHUTD TIPUHIIUIT BEIYUCIICHH 110 METOAY HEOIPEICICHHBIX KO (PUIIMESHTOB.
OOBSICHUTD IPUHIIMIT BHIYUCICHUM 110 METOYy HAUMEHBIIIUX KBaJPaTOB.

Kakue anmpoxcumupyronye (GpyHKIUH MOXXHO TOCTPOHUTH Yepe3 ONMPEAEICHHOE KOJIHMYECTBO
TOYeK?

Kakue mHTepnonupyronme (GpyHKIUH MOXHO MOCTPOHUTH 4Yepe3 OMpPEIeNICHHOE KOJIUYECTBO
TOYEK?

Kak oneHuTh KOPPEKTHOCTH IOJIyYEHHOIO OTBETa IPU PEIICHUH 3aJauyd allpOKCUMAIUU
(uHTEpIIONAIUN)?

3anucath ypaBHEHHS s pacu€ra KodpuimeHToB monuHoMa. M300pasute Ha rpaduke
3aJJaHHbIE TOYKU U TpaduK arpOKCUMHUPYIOIIET0O MOJIMHOMA.

[TocTaHoBKa 3a/1a4M anmpoKCUMAIMK MTOTMHOMOM M crenenn QyHKIUH, 3aJaHHON TaOIuIen
koopauHat N Touek (N>2) meromom HamMmenplmmx kBagapatoB (MHK). I'paduueckas
WJUTIOCTpALUs.

Kak 3ammuceiBaeTcss CyMMa KBaJIpaTOB OTKJIOHEHUH MpUOMIKEHHONW (DYHKIMU OT 3aJaHHBIX
TOueK?

U3 kakoro ycioBus UIIyTCs KOOPPUIIMEHTHI alllPOKCUMUPYIOIICH MPsSMOii?

3anummTe CHCTEMY ABYX JIMHEHHBIX YPaBHEHHUU B CKSIPHOW W MAaTPUYHO-BEKTOPHOH Gopme
JUIST  HAXOXACHUA JABYX KOd(D(PUIMEHTOB ammpoOKCUMHUPYIOMIEH NPSIMOH IO METOAY
HanMeHbIux kBaapaToB (MHK) npu 3amannbix koopauHarax N Touek (N>2).

JomxHbl 11 ObITH paBHBI 0 3HAYUEHUS OUIMOOK aNMpPOKCUMAIIAN?

JlomxHbI i OBITH paBHBI ) 3HAYCHUS OMTMOOK WHTEPITOJISIIAN?

MoryT 1 3Ha4€HHUs OIMUOOK aNMPOKCUMAIIMH UMETh OJJUHAKOBbIE 3HAKHU?

Tema «YUunciaeHHble MeTOAbl pelIeHUs OOBIKHOBEHHOro Iu(depeHUNATIBHOI0 ypaBHe-

HUS»

1. Yro Takoe nuddepenunansHoe ypaBHeHHE?

2. Yro Ha3pIBarOT MopsakoM auddepeHnnanbHOro ypaBHeHHS ?

3. Kakue Bugs! nuddepeHnnanbHpIx ypaBHEeHUH ObIBatOT?

4. Yro Takoe 00bIkHOBEHHOE MU PepeHIralibHOe ypaBHEHUE?

5. Uro takoe 3anava Komu?

6. Uro ciyxur orBeToM npu perrennu OJ[Y ananmutudeckn?

7. Yro ciyxut orBeToM npu pertenuu O/1Y uncnenno?

8. Kaxk caenats unciaennoe penieHue qudGepeHInaTLHOTO YPaBHCHHS TOUHEe?

9. Ilepeuncnure ocHOBHbBIE YHCIEHHBIE MEeTOIbI petienus O/Y.

10. B uem 3akirouaeTcst MeTo Dityiepa MpocToit?

11. B uewm 3akitouaercst MeTo] Dilyiepa ¢ LeHTpUpoBaHUuEM?

12. B uem 3akiouaeTcst MeTO Ditliepa ¢ ycpeaHeHHEeM?

13. B uewm 3akmtouaercst meron Pynre-Kyrra?

14. Kak npuBectu ucxogHoe OJ1Y k Buay, moaxoasmeMy JJis perieHus] YUCICHHBIMA METOaMu?
15. Kakwue Bcrpoennsie pynkiun MathCad npenycmorpenst st perenust OY?

Tema «UuceHHBIE METO/IbI PELICHUS ONpeIeJJeHHOIr0 HHTerpaJjia»

1.  OOmwii NpUHIMI YUCIEHHOTO UHTETPUPOBAHHUSL.

2. Kak craBurtcs 3aaua YuCIEHHOTO UHTETPUPOBAHUS?

3. BoBom ¢opmynasl ans  BBIYHCICHHS —ONPEACICHHOTO HMHTETpajla METOIOM  JIEBBIX

IPSIMOYTOJIBHUKOB.
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4. BwBog Qopmyisl IS BBIUKCICHHS ONPEACIEHHOTO0 HHTETpajla METOJOM  IPaBBIX
MPSIMOYTOJIbHUKOB.

5. BwBoxg Gopmynbl Ui BBIYHCICHHS OMPEACIICHHOTO HWHTETpaia METOJOM IIEHTPATbHBIX
PSIMOYTOJIbHUKOB.

6. BpBoa GopMyIbI IS BEIUMCIEHUS ONPEISICHHOTO HHTErpajia METOIOM TPAIICIHiA.

7. Kax BBIUHUCIUTH ONpEeIeICHHbII HHTErPajl METOAO0M JIEBBIX MPSIMOYTOJIbHUKOB?

8. Kaxk BBIUHCIUTH ONMPEICICHHBIN HHTETPajl METO0M IPABBIX MPSMOYTOJIHBHHUKOB?

9. Kaxk BbIUHMCIUTH ONPEeIeICHHbIN HHTETPal METOAOM HEHTPaIbHBIX MPSIMOYTOJIbHUKOB?

10. Kak BBIYMCIUTH ONPEICICHHbIN HHTETPaj METOJOM Tpaneuii?

11. Kak BBIUMCIUTH ONPEICTICHHBIN HHTETpaJI MeTO0M mapadost (Cummcona)?

12. Kak cienaTh YMCICHHOE 3HAYCHHUE WHTETpasia TouHee?

13. Kak BbIYMCIUTH OIpeneieHHbIH MHTErpajll METOJIOM JIEBBIX NMPSMOYTOJIbLHUKOB C 3aJaHHON
TOYHOCTbIO?

14. Kak BBIYMCIUTH OMpEENICHHbIN MHTErpajl METOJIOM MPaBbIX MPSIMOYTOJIBHUKOB C 3aJaHHON
TOYHOCTBIO?

15. Kak BbIYMCIUTH OMNpEIENICHHBI HMHTErpajl METOJOM IIEHTPAIbHBIX MPSIMOYTOJHLHUKOB C
3a/1aHHOM TOYHOCTBIO?

HpI/IMepHLIe 3aaHUA IJd CAMOCTOATC/IIBbHbBIX paﬁoT
Tema «UucjieHHbIE METObI PelIEHUS HeJTUHEHHOT0 YPABHEHH I »
Pemnth HenmuHeitHOE ypaBHEHUE 4%?-5x-21=0 Ha uHTepBaie ot 2,1 1o 4,1. Onpenenuts maro-
BBEIM METOJIOM C YHCIIOM Pa30MCHHU N=5 WHTEPBAI U3OJSIIAHA KOPHSI, OMPEACTUTH KOPEHb METO-
oM Herorona ¢ tounoctero £=0,01.

Tema «UucjieHHbIE MEeTO/IbI PeLIEHUS CUCTEMbI JIMHEHHBIX aJiredpanyeckKux ypaBHeHuUii»
Pemnth cucremy NTMHEMHBIX YpaBHEHUN METO- 6%, — 2X, — X3 =—3

JIOM TIPOCTOM MTEPAIIUH.
Bpyunyto Haiitu 3 urepanuu.
[Monyunts pemenne B Excel (Calc) ¢ momo- X, — 2%, + 5%, =—4
b0 OOPATHOM MAaTPHIIBL

3% —9X, + 2%, =4

Tema «UucjeHHbIE MeTO/bI PeLIEHUS 32241 ANNPOKCUMALIUI)
ANIpOKCUMHUPOBATH TAOJINYHO 33/1aHHYIO (YHKIIMIO MIOJIMHOMOM 2 CTETEHHU.
x1 | x2 | x3 | yl y2 y3
1 3 5 -4 -2 3
Tema «YucieHHble MeTOAbl pelieHUS] O0ObIKHOBEHHOro Au(p¢epeHIHATbHOI0 YpPaBHe-
HUSA»

Pemmts nuddepennmansHoe ypaBHeHHE MOIUGUIIMPOBAaHHBIM METOJIOM Jiliiepa ¢ LIEHTpHU-
OBaHHUEM.

YpaBHeHue HNurepBai HavyaJibHble 3HAYECHUA

y"+y'=x"-3x [1;2] y(1)=1 y'(1)=0

Tema «UucjeHHBIE MEeTOAbI PELICHUS ONPedeIeHHOT0 HHTerpaja
Bbruncnute onpeneneHHbI MHTETpajl METOAOM JIEBBIX MPAMOYrojlbHUKOB. (CpaBHUTE pe-
3yJIbTaT CO 3HAYCHHUEM, MOTy4eHHBIM 10 ¢popmyne HeioTona-Jleltbauna.

0,5
J‘(x2 +2)dx n=4
0,1
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3.2. OneHoYHbIe MATEPHAJIbI JJIA POBEIeHUSI IPOMEKYTOYHOM aTTecTAlMU, He00X0AUMbIe
JJIS OLEHKHU 3HAHUI, YMEHU M HABBIKOB U (MJIM) ONBITA 1eATeIbHOCTH

d)opMa IIPOBCACHUA HpOMeH(YTOqHOﬁ arrecraguu 110 JUCHHUITIIINHE:
00s13aTeNIbHBIM SBIISICTCS IK3aMEH B MMEPBOM CEMECTPE U IK3AaMEH BO BTOPOM CEMECTPE.

OreHKa BBICTABIISICTCS MO pe3yJbTaTaM HaKOMHUTEIBHOTO pedTuHra. sl CTYACHTOB, BBI-
MOJIHMBIIMX BCE TpeOOBaHUsS MPOrpaMMbl, U HaOpaBmux Oosnee 50 OamIoB 3a TEKYIIyHO padboTy
9K3aMEH MPOBOJUTCS B (POPME KOMITBIOTEPHOTO TECTUPOBAHUSI.

KommnbrotepHas gopma ciaauu 3k3aMeHa 1Mo OWJIeTaM MPEAIoiaraeTcsi, Kak MpaBuiIo, JUIs
CTYACHTOB, He HAaOpaBIIMX HYXHOT'O KOJUYECTBA OAJIOB, M JJIS CIAYM aKaJEMUYECKOH 3a110J1-
KCHHOCTH.

Ilepeyenbr BONMPOCOB M 3aJaHUil sl MOATOTOBKM K 3k3ameny (1 ce-

MecTp):

1. Anropurm. CoiicTBa aqroputma. Buspl anropurmos.

[TpencraBnenue anroput™Ma B popme O610K-cxeMbl. Buibl 0710KOB.

CrpykTypa mporpammbl Ha s3bike mporpammupoBanus C++. Tlogkmrouaembie Ouo-

JMOTEKH.

Tune! ganHeIX B C++.

Apudmernueckue onepatopsl B C++.

Jlornueckue onepatopsl B C++.

BBoj / BBIBOJ TaHHBIX Ha 3KpaH B C++.

CrangapTHble MaTeMaTH4ecKue (QYHKINU s3bIKa TporpaMMupoBanus C++.

Peanuzanus pa3BeTBISIONIETOCS aIrOpUTMa B Mporpamme U Ojok-cxeme. [lomHas u

HernoJiHas popMa BETBICHHUS.

10. BioxeHHBIEC BETBIICHUS: pealln3alius B IporpaMme U OJIOK-cXxeme, IpuMep.

11. Ucnonb30BaHKE CIOKHBIX JJOTUYECKHX BBIPAKEHUN BMECTO CTPYKTYPHI BJIOKEHHBIX
OTIepPaTOPOB.

12. Tlouck MuHMMyMa (MakCMMyMa) W3 HECKOJIBKHMX 3HaueHMH. Peanmuzamus B OJOK-
CXeMe H Iporpamme.

13. Huknuyeckuil anropuT™: MOHSATHE, BUIIBI.

14. Oneparops! 1ukiaoB B C++.

15. brok-cxeMa IByMEpHOIO IIUKJIA C MIPEAYCIOBHEM (C MOCTYCIOBUEM).

16. Peanu3anus B mporpaMme JIBYMEPHOTO ITUKJIA C TPEIYCIOBHEM (C TTOCTYCIIOBHEM).

17. IlpyHIMIBI HAXOXACHUS CYMMBI, TPOU3BEACHUS, KOJUYECTBA, CPETHETO apr(pMeETH-
YECKOT'0 3HAUEHUsI, HAUMEHBIIIEro, HanboJbIero 3HauyeHus: GyHkuuu B Tadmuie. Pe-
anu3aiys B mporpamme U OJIOK-CXeMe.

18. OmHomepHbIil MaccuB. [lonstre. O0bsBIEeHUE B porpamme Ha si3bike C++. CriocoObt
3aJjaHHsl OTHOMEPHOI'0 MacCHBa.

19. 3aanne 0 JHOMEPHOTO MAacCHBa ¢ KJIaBUATYpPHI (B mporpamMme, o GopMyIie): pearu-
3anus B 6JIOK-CXeMe U IporpamMmMme.

20. BriBog OZTHOMEPHOT'O MacCUBa B CTPOKY (B CTOJIOEIT).

21. TIpuHIMTIBI HAXOXKICHHUSI CYMMBI, IPOU3BEACHHUSI, KOIMYECTBA, CPEIHEr0 apupMeTu-
YEeCKOTro 3HAYeHHsI DJIEMEHTOB OJHOMEPHOTO MaccuBa. Peanmmzaiust B mporpaMme u
O110K-CcXeMe.

22. [TpuHIUTIBI HAXOXK/ICHUSI HAWMEHBIIETO, HAMOOJBIIET0 3HAYCHUS JIEMEHTOB OJIHO-
MepHOro MaccuBa. Peanu3zanus B nmporpamme u O6J0K-CXeMe.

23. TIpuHIMTIBI HAXOXKICHHUSI CYMMBI, IPOU3BEACHHS, KOJMYIECTBA, CPEHET0 apu(METH-
YEeCKOT0 3HaYeHUs 3JIEMEHTOB OJIHOMEPHOI'O MAaCCUBA, YJOBIETBOPSIOIIUX YCIOBHUIO.
Peanm3zanus B mporpamme u OJI0K-CXeMe.

wmn

©oN R
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24,

25.
26.
217.

28.

29.

30.

31.
32.
33.
34.

35.
36.
37.
38.

39.
40.

[TpuHIMITEI HAXOXKJCHUS HAMMEHBIIETO, HAUOOIBIIEr0 3HAYCHUS SJIEMEHTOB OJIHO-
MEPHOT'0 MaccHBa, YAOBIETBOPAIOIINX YCJIOBUIO. Peanuzamus B nporpamme u GJ0K-
cxeme.
Kak nomeHsATh MecTaMu 371€MEHThI OJHOMEPHOI'O MaccuBa?
Kak 3aMeHUTH 3JIeMEHTHI Ha Ipyryue 3Ha4eHUs?
JBymepnsiii Maccus. [Tonsarue. O0bsBIcHUE B iporpaMme Ha s3bike C++. CriocoObl
3a/1aHUs IBYMEPHOT'O MacCHBa.
YcnoBue aist BbIOOpa HYKHBIX 3JIEMEHTOB MaTPHUIIbI:

— Ha I'JaBHOM JUaroHalw;

— BbILIE IJIJABHOW JUArOHaju;

— HWXE IVIaBHOW TMaroHasu;

— Ha MoOOYHON JUaroHau;

— BbIIIE TOOOYHON TMaroHanu;

— HWXe MOOOYHOHN IUaroHau.
[TpuHIMIIBI HAXOXKIEHUSI CYMMBbI, IPOU3BEICHNUS, KOJIHMYECTBA, CPEIHEr0 apudmeTu-
YECKOT0 3HAUEHHUS 3JIEMEHTOB JBYMEPHOTO MACCHBA, YAOBIETBOPSIOUIUX YCIOBHIO.
Peanuzamus B mporpamme u GJI0K-CXeMe.
[IpuHIMIIBI HAXOXICHUS HAWMEHBIIIET0, HauOOJBIIETO 3HAYEHUS SJIEMEHTOB JIBY-
MEPHOTO MacCHBa, YAOBIETBOPAIOIINX YCIOBUIO. Peanu3zanus B mporpamme u OJIOK-
CXeMme.
Kak nomeHsATh MecTaMu J1Ba 371€MEHTa MaTPULIbI?
Kax 3aMeHUTh 3JIEeMEHTHI MACCUBA HA IPYTUe 3HAYCHUS?
Kak moMeHsTs MecTaMu CTPOKHU (CTOJIOLIBI) MATPHIIBL.
Co3anre HOBOTO OJHOMEPHOTO MAacCHBA U3 MUHHMAJIBHBIX 3JIEMEHTOB CTPOK MaT-
pULBL.
. Co3ganue HOBOTO OJTHOMEPHOTO MAacCHBa W3 MaKCHUMAJIbHBIX 3JIEMEHTOB CTOJIOIIOB
MaTpULbI.
Co3anre HOBOTO OJIHOMEPHOTO MACCHBA M3 CYMM 3HAYCHHUH 3JIEMEHTOB CTPOK MaT-
pULBL.
Co3maHre HOBOTO OJHOMEPHOTO MAacCHMBa W3 TMPOM3BEIICHUN 3HAYEHUW SJIEMEHTOB
CTOJIOIIOB MaTPUIIBL.
BriBOI pe3ynbTaToOB MpOrpaMMel B (haidl.
UreHue naHHbBIX U3 (aiina.
Co3zanue 1 UCTIOIb30BAHKE MOJIB30BATENbCKUX PyHKIHMI B C++.

HpI/IMepbl 3ajlav Jist MOATOTOBKH K 3K3aMEHY 110 mubopMaTmce:

Cocmaeums 6:10K-cxembl U BPOZPAMMBL K 08YM 3A0aUaM.
3amaua 1.
Ioscnenue. Ymemv ebinonnums 6e3 komnviomepa (8pyunyro): [na mabauyvl 3navenui 3a-
noHums cmonoysl X, Y, 015 yukyuu 2(X,y) 6 Kaxrcool cmpoke Hanucamos Gopmyry, no KOmopoi
BbINONIHAIOMCSL BLIYUCIEHUS, C NOOCMAHOBKOU YUCTOBbIX 3HAYEHUL.

1. Bobluncnute Tabnuily 3HaueHUN (QyHKUIUU

siny, eciu X+y<3

2(x,y) =
VX2 4y, eciu X+Yy=>3

npu 0.2<x<1 ¢ mrarom 0.5; 2<y<6 c marom 1.7.
Haiitn cymmy 3Hauenuii pynkmm z(X,y) >1.
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2"V ecu  Xxy<-5
2. Bprunciuth TabmuIly 3HaUYCHUN (QYHKIHH z(X,y)=<x?cos’y, eciu —5<xy<0
e*”, ecmu xy=0

mpu -2<X<0,5 ¢ marom 2.5; 1,5<y<3,9 ¢ marom 1,2.
Haiitn MUHMMaTBHOE TIOJIOKUTEIBHOE 3HAUCHHE PYHKIHMHU Z(X,Y).

3agaya 2 (Ha OJHOMePHBIN WM IBYyMEPHbI MacCUB).
1. 3amate ogHOMEpHBIN MaccuB u3 10 37IeMEHTOB ciydailHbIM 00pa3om. Haiitu cymmy makcu-
MaJIbHOI'O0 U MUHUMAJILHOTO 3JIEMEHTA MaccuBa. BeIBECTH pe3ysIbTaT U MACCHUB Ha HKPaH.
0.1 62 41 -05
42 -9 02 15
-15 423 01 -32

2
1.3 4 31 27 o .
2. Maccus 3a4aaTh B IIporpamMme. Haiitn MUHMMAaIBHBINA MTOJIOKUATEIb-

HBIHA AJIEMEHT NOX ITOOOYHOU muaroHaiel0. IloMeHsST, MecTaMU HaleHHBINA DJIEMEHT C I10-
cJIEAHUM DJIEMEHTOM MAacCHBa.

HcxonHblii 1 UI3MEHEHHBIN MAaCCHUBBI, HAAEHHOE 3HAYEHNU MUHUMYMa BBIBECTH Ha DKPAH.

Ipumep 6miera (I cemectp)

MHHOEFHAVEI POCCHEL
$EJEPATIBHOE I'OCY TAPCTEEHHOE EIOTZFETHOE OEPAIOBATEIEHOE YHPEEIEHNE
BEICIITET'Q OEPAZOBAHITA

HIHZETDPG,]C]C[‘]]TI TDC’F,I.—EPCTBEEHLHTI TEXHHUYECKHH YHHBEPCHTET
M. P.E AnerceeBa

EKadegpa st TT DR AR AR M LM LR A
JucirHmreea v hopam mnrasy
BHIET Ne 4

CoCTaBHTE OI0OE-CXEMEL H P OoTPAMMEL.

-

X'y, ecm x—y=-3
1. Bermcaere Tatmnry sHaueHnE QVEEIEHN X, ¥, 2 J(x, 1) =4x""e, ecow  —-J<x—y<]
I 5i11|lj1: ect  x—y=3

mpe 2 3=x=53 7 cmarom 0.7;  -259<8 c marom 10.
Hafita mponseegesme SHAYCHMA QVHEITHH Z MeHsunm 20,

b

Maccme A(3.3) sagate B mporpame. PaccunraTe sHaueHme oyMME! 0o dopiryae

3 =2"(k+24,) rmek —HoMep CTPOKH ¢ MEHIMATEHEM 51eMeHTOM. MaccHE, sHauRHNA
=

BMEIEEIMYMA H CYMME] EBIESCTH Ha SEPaH.

Sas. xagedpon Irzanenamop
i, 5

bt
=]
]
-

Il cemecTp

IIepeyeHs BONPOCOB U 3a1aHUM AJIM MOATOTOBKHU K IK3aMeHY
1. Pemenue HenMHEHHBIX ypaBHEHUH.
OnpeﬂeHeHHe HWHTEpBaJIa U30JISIOUU KOPpHA IIAaroBbIM METOJOM.
MeToa MOoIOBUHHOTO JENEHHS.
Meron HerotoHa.
Metoa mpocToi uTepanuu.
Merton xopa.

P00 o
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Pewienne cucreM ITMHENHBIX YPABHEHUN.
Meron I"aycca.

Meron npocToi uTepaluu.
Metopn 3erigens.

20 o

e. Ilouck pemenwuii / Pemarens.
Anmnpokcumanus 1 UHTEPIIOISAIH.

Marpuunsriii metox (B Calc, Mathcad).

a. Anmpokcumanus. MeTo1 HAMMEHBIINX KBaJPaTOB.
b. Hurepnonsmus. Meron HeonpeaeneHHbIX KoddduinreHToB. Meron Jlarpamxka.

YuclieHHOE NHTErPUPOBAHHUE.
a. Meroa neBbIX IPSIMOYTOJIBHUKOB.
b. Metos mpaBbIx MPSIMOYTOJIBLHUKOB.

C. MCTOZ[ HCHTPAJIbHBIX MMPAMOYTOJIbHHUKOB.

d. Merox Tpameruii.
e. Merox Cumrncona (mapabon).

YucneHHble METOBI pelieHus: AU pepeHInanbHbIX YPaBHEHUN.

Mertop Diinepa.

®o0 o

B markan Odesolve.

IIpumepHBbIe 321a4H K IK3aMEHY.

Monudukanus merona Diiepa ¢ HEHTPUPOBAHUEM.
Moaudukarus Meroaa Ditiepa ¢ yepeaHEHUEM.
Monudukanus meroaa Diinepa o npaBoMy Kparo.

Haiitu npu6nuKkeHHoe peleHne ypaBHeHus X° —5X+6 =0 Ha oTpe3ke [1.2;2.4]:

OTIPEICIUTH IIIATOBBIM METOJIOM MHTEPBAII JJIsI TOMCKa KopHs ¢ maroM h =0.3,
YTOYHHUTH 3HaUeHue KopHs ¢ TouHocThio 0.01 metonom HeioToHa.

Haiiti npuliImkeHHOE peleHne ypaBHeHus X° —5X+6 =0 Ha oTpeske [1.2;2.4]:
OIIPEIETNTH IIAarOBBIM METOIOM MHTEPBA IJIs MOMCKa KOpHA ¢ maroM h=0.3

BremonaHuTh OJi1 YTOYHCHUSA KOPHA 3 UTCpallii MCTOAOM IIOJIOBHUHHOI'O OCJICHUA.
OHpe,I[eJ'II/ITB, C KaKoM TOYHOCTBIO MOJIYYCHO PCIICHNC Ha HOCJ'IGI[HGI‘/JI HUTCpaluu.

Pemnths cucreMy JIMHEHHBIX YpaBHEHUH
METOJIOM IIPOCTON UTEpaALUU.

Pemnths cucreMy JIMHEHHBIX YpaBHEHUH
METOJ0M 3eiens.

Pemnths cucreMy JIMHEHWHBIX YpaBHEHUH
meroaoM ['aycca.

Pemutes cucremy JIMHEWHBIX YpaBHEHUU B
Mathcad (Excel) meromom obpaTHO# MaT-
PHIIBL.

—T7X + X, +3%, =3
2X, —TX, + 3%y, = 2
— X, —2X, +6X; = -3

WuTeprionupoBarh TaOIMYHO 3aJaHHYIO
(GYHKLUIO MMOJTMHOMaMH 1 CTEeNeHu MeTo-
Jom Jlarpanxa.

xl

2

pa
Lad

vl

<}
a3

-1

[

Lad

(R

b |

WutepnonupoBars TaOIMYHO 3aJaHHYIO
(GYHKIINIO, UCTIONB3YS BCE TOYKH, METOJIOM
HEOIpeeNIeHHBIX KO PHUIIMEHTOB.

ANMPOKCUMHUPOBATh TaOJMYHO 3aJaHHYIO
(YHKIMIO TOJTMHOMOM | CTeneHH.

10.

ANMPOKCUMHUPOBATh TaOJMYHO 3aJaHHYIO
(YHKLMIO TOJTMHOMOM 2 CTEIEHHU.

11.

Breraucnure onpeﬂeneHHmﬁ HHTErpajl MCTOAOM HNCHTPAJIBHBIX MPAMOYTOJIbHUKOB.
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3
[ (3x—1)dx n=4
1

12. Bbluucnute  ompeneneHHbId  MHTErpal  METOJOM  JIEBBIX  MPSMOYTOJIbHUKOB.
3
I(3x —1)dx n=4
1

13. Beruucnure OIIPEIECIICHHBIN HMHTETpall METO0M Tpanenun.
3
[ (3x—1)dx n=4
1

14. Beruucnure OIpeIeIeHHbIN UHTEerpa METOI0M CumincoHna.
3
J'(3x —1)dx n=4
1

15. Pemmute nudepennuansHoe ypaBHEHHE
METOJIOM Jilsepa.

16. Penmte muddepennmansHoe ypaBHEHHE y'+y'+2x=0
MOIU(UIIMPOBAHHBIM METOJIOM Diijepa [0;0.5]
110 TIPAaBOMY Kparo. y(0)=0

17. Pemmnts auddepeHnuanbHoe  ypaBHEHUE y'(0)=1
MOJIUGUIMPOBAHHBIM METOIOM Oiiepa ¢ n=5
IICHTPUPOBAHUEM.

Ipumep omnaera (11 cemectp)

MHHOBPHAYEH POCCHI
SETNEPATTEHOE NOCYIAPCTEEHHOE EFOTEETHOE OEPAZOBATENRHOE YIPER TEHHE
_ BERICIIETC OEPA3OEAHIA _
HITAETOPOICKII I'OCY JAPCTEEHHEIH TEXHIYECKHH YHIBEPCHIET
. P.E. Anerceera
Kadeapa o [MpUKA0OH0F MO EMGT LKOS

B 5 g 5 « My ghopmom ik

IKIAMEHATTHOHHBIN EILIET N

1. Pemmume memmelimos ypapmemme dx-2v-f=0  E2 mmrepeate o1 12 mo 2.7, Ompersmms
IIErOERDM MSTONOM C THCIOM PesOHSHME N=) HETEPET HIOMIRIE KOpHA, ONPEIeTHTE KOpPEHD
METOSOM JETSHHA OTPEska HonnIaM ¢ TousecTsio £=0,1 (Calc).

2 Hazfite  Toumce — pemmemEms  CHCTEME 0 IEHeEER ypepEemmE 0B Mdatheed
Pryaemng coeToM DOTYIETE peINSHEE METOTOM IPOCTOH HISPAIEE © TOUHOCTRED £=0,J.
[6x, +2x, =16

2y, =3, +x, =3
{x, =3x, +4x, =0

1. ATMpOECHMEPOESTE  TEOMNMED SRTZEHVED GQVERDED DOMEECMOM | CTSDSHE METCIOM
EapveERImx EEaTpareE (Mathcad).

xl o x3 vl | 2 V3
] 2 3 ] 2 -3
4. Pemure anidepermmantros ypaersans V' —31 = 21+ 1 meTozoum FHinepa ma weTepeans [(.2;0.5]

cmarom (.2 mpm Eawamemes yemosmax V(0.2)=1, y(02)=0.({Calc)

Jas. xagedpoil Srsavenamaop
i ¥ 2 D:_ T.

TecTsI AJ HUTOrOBOI0 TECTUPOBAHMSA:
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| cemecTp

No Bompoc
1. Jau maccuB A=[ 10; 0,1; 2; 4 ]
Beruucnuth
1
H — +3
A
i=0 !
2. B pe3ynbrare BBITOIHEHUS IPOTrPaMMBbI
x=1;
while (x<=3)
X=X+1,
cout<<”’x="<<x<<endl,;
BBIOCPUTE BaApUAHT, KOTOPHIN BBl YBUJIMTE HA SKPaHE
3. 3aaHa Mmoab30BaTeNIbCKas QyHKITUS
double Z(double a, double b)
{return 10*a+100*b;}
[Tpu BBI30BE 3TOi (HhYHKIIMK B OCHOBHOM IpOrpamMme
U=Z(X,5) kakoe 3Hauenue npumer U, ecau X=10, y =2
Il cemecTp
Ne | Bompoc OTtBer
1. | IIpu ucronb30BaHUY MIATOBOIO METOJA LIPU PCIICHUU | ®  YTOUHEHHBIH HHTEPBAJ, COAEPKALIUN KOPEHb YpaB-
HEJIMHEWHOTO YPaBHEHHUS PE3yIIbTATOM SIBILSIETCS: HEHHS
o JIBa KOpHA YpaBHCHUS, BXOAAIINE B OTOT HHTEPBAJI
e rpaduk pyukimu F(X), KOTopas CTOUT B JIEBOK Ya-
CTHU YpaBHCHUA
®  OJUH KOpPEHb ypaBHEHUS, OJYUECHHBIN C 3aJaHHOU
TOYHOCTBHIO
o  3naueHus ynkimu F(X) ¢ pa3sHBIMH 3HAKAMH
2. | BoiObepute MeTO/ABI YTOYHEHHUsI KOPHSI HEJIMHEHHOro |e  merton HproToHa
YPaBHCHHUA: e Metoa CumiicoHa
®  [IAroBBIA METOX
®  METOJ MMOJIOBUHHOTO [EIICHUSI
®  METOJ IPOCTOU UTEpaLHU
3. | Urepaunonssie GopMysbl PEIICHHS] CHCTEMBI JIHHCH- e meTosa Diinepa
HBIX yPaBHEHHUI KAKOTO METO/A IIPEACTaBICHbI HIDKE? e Meroza Herorona
i+ by — (@y%5 + a13X% + aq4x4) e  MeToza IPOCTOi UTEpPAlUK
1 a4 e wmerosa Pynre — Kyrra
Xt = by — (A Xt + ap3xt + azext ) e wmerona 3eiinens
xit = by — (az1%1*" + a2 + azaxy)
i+1 433 i+1 i+1
xit! = by — (a41%1"" + @upx;" " + ag3x3’ )
QAag
PernameHnt IMPOBCACHUA HpOMC)ICYTO‘{HOﬁ aTTeCTaluu B (I)OpMC KOMIIBIOTCPHOT'O TCCTHUPO-
BaHUs:

— Koun-Bo 3anannii B 6anke Borpocos — (I cemectp — 50, 1l cemectp - 60)
— Kon-Bo 3aganwmii, npenbspisemsix cryaeHty — (I cemectp — 8, 1l cemectp - 10)
— Bpewms Ha TectupoBanue — (I cemectp — 60 muH., Il cemectp — 60).

43




[TonmHbI (GOHJ OLIEHOYHBIX CPEACTB JJIsl MPOBEACHUS MPOMEKYTOUHOU aTTecTanuu B hopme
KOMITHIOTEPHOTO TECTUPOBAHUS pa3MEIIeH B OaHKE BOIMPOCOB JaHHOTO Kypca IUCIMIUIMHBI B
CIO eLearning Server 4G SUOC HI'TY.

B Xone moAroToBKM K MPOMEKYTOYHON aTTeCTallud O0ydYaroImUMCs TIPEIOCTaBIIsACTCS BO3-
MO>XHOCTb MPOUTH TECT CaMOMPOBEPKH. TecT AJis CaMOMPOBEPKU MO JUCHUIUIMHE pa3MEIICH B
eLearning Server 4G DUOC HI'TY B ¢cBOOOIHOM ISl CTYAEHTOB JOCTYIIE.
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