Mporpamma ancumnanHbl "HucneHHble MeToabl peleHnst amddepeHumanbHbIX ypaBHEHU B HacTHbIX Npon3soaHbix"; 01.03.02
MpviknagHasi MatemMaTtuka v nHopMaTika; ooueHT, K.H. Kapabues B.C.

MUHWCTEPCTBO HAYKW U BbICLWETO OEPA30BAHUA POCCUNCKOW ©EOEPALIMN
PepnepanbHoe rocysapcTBeHHOEe aBTOHOMHOe 06pa3oBaTenbHOe y4pexaeHne Bbiclero obpasoBaHus
"KaszaHckui (MpuBonxckuin) goenepanbHbIi yHusepcuTet”
HabepeXHOUeNHUHCKUIA MHCTUTYT (chmunman)

OTneneHne MHPOPMALMOHHBLIX TEXHONOTIA U SHEPreTUYECKUX CUCTEM

DE
wh PELe
+ ay

MepsbiiA 3a &E}“ﬁtenb ,thenm
HUM Koy &mnuaﬁé’n Ly

20 r.

OANNCaHO 3N1EKTPOHHO-LMGDPOBOV NMOAMMUCHIO

I'Iporpamma ANCUUNNNNHDbI
YuncneHHble MeToabl peleHns anddoepeHLumnanbHbiX YpaBHEHUI B YACTHbIX NpondsoaHbix b1.B.[1B.1

HanpasneHue nogrotoeku: 01.03.02 - [NpuknagHas maremaTnka n MHdopMaTmka
Mpodomnb NOAroToBKM:

KBanudomkauus BoinyckHuka: 6akanasp

dopma 0by4eHms: o4Hoe

S3bIk 0By4eHWs: pycckuli

"on Havana obyyeHusi no obpasoBatenbHOl nporpamme: 2018

AsTop(b1): Kapabues B.C.

PeueH3eHT(bl): _CumoHoBsa J1.A.

COIMACOBAHO:
3asenytowmii(as) kadenpoii: Kapabues B. C.
lMpoTtokon 3acenaHns kadpegpsl No ot " " 20_r.

YyebHo-MeToamdeckas komuccus Boiciwei nHxeHepHow wkonbl (OTaeneHne NHOPMaLIMOHHBIX TEXHONOT WA 1
SHEPreTNYecKux CUCTeM) (Haﬁepe)KHO'-IeJ'IHI/IHCKI/II/I WHCTUTYT (domnuan)):
Mpotokon 3acenaHns YMK No or" 20_r.

KTPOHHB H
BEPCPITET

TAHECAAR CHTTEMA Ky

DAE
PerucrtpaumnoHHbiin Homep 10290175219 BEE YH H

AR 5 AN LM O



Mporpamma ancumnanHbl "HucneHHble MeToabl peleHnst amddepeHumanbHbIX ypaBHEHU B HacTHbIX Npon3soaHbix"; 01.03.02
MpviknagHasi MatemMaTtuka v nHopMaTika; ooueHT, K.H. Kapabues B.C.

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pe3ynbTaToB 0byyeHust No aucumnInHe (Moaymo), COOTHECEHHBIX C MaHNPyeMbIMU
pesynbTatamy 0CBoeHMsi 06pasoBaTebHOM NPorpamMmel

2. MecTo oMcuUMNnHbI B CTPYKTYpEe OCHOBHOM NpodpeccuoHanbHoi 06pas3oBaTtenbHOM NporpamMmbl Beicluero obpasoBaHus

3. Ob6bem ancumnnnHbl (MOJJ,yJ'IF!) B 3a4eTHbIX eanHnuax Cc ykadaHnem Konmyecrtea 4acoB, BblAeNIeHHbIX HA KOHTakKTHYO
paboTy obyyatowmxcsi ¢ npenoaasatenem (Mo Bugam y4ebHblx 3aHATW) 1 HA CaMOCTOSITENbHYO paboTy 0byHatoWwmnxcs

4. ConepxaHvie OMcUMNvHbl (MOgyns), CTPYKTYPUPOBaHHOE Mo TeMaM (pasgaenam) ¢ ykasaHueM 0TBEAEHHOro Ha HuX
KONMYeCTBa aka4eMNYeckmx YacoB 1 BULOB y4eOHbIX 3aHATUIA

4.1. CTpyKTypa 1 TEMATMYECKUIA NNaH KOHTAKTHOW 1 CAMOCTOSATENbHOM paboTbl MO LUCUUMNAVHE (MOLYIIO)

4.2. CopepxaHvne oUCLUNINHbI

5. MepeyeHb y4ebHO-MeTOANYECKOr0 0BecrneyeHnst 4is CaMOCTOSTENbHOM paboThl 0ByJaOWUXCSA N0 ANCLUMINHE
(Momynio)

6. POHLA OLLEHOYHbIX CPeacTB No ANCUUNANHE (MOLYN0)

6.1. MNepeyeHb KOMNETEHLWIA C yKa3aHNeM 3TarnoB UX (hOpMMPOBaHMS B MPOLIECCEe OCBOEHUSI 06pa3oBaTefbHOM
NPorpammbl 1 POPM KOHTPONS UX OCBOEHUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHUA KOMMEeTEHUMI Ha pas3nuyHbIX aTanax ux goopmMnpoBaHus,
onncaHue wkan oueHnBaHu4

6.3. Tunosble KOHTPONbHbIE 3a4aHNA NN NHble MaTepuanbl, HGOﬁXO,D,I/IMbIe Ans OueHkKu 3HaHI/II7I, YMeHI/II7I, HaBbIKOB U
(unun) onbiTa 0EATENbHOCTU, XapakTepUayoLMX 3Tanbl (POPMNPOBAHNS KOMMETEHUNIA B NPOLECCe OCBOEHNS
06pasoBaTtenbHON NporpamMmbl

6.4. MeTtoounyeckne martepuansbl, onpegendtowmne npouenypbl oLleHnBaHnA 3HaHWN, yMeHVIVI, HaBbIKOB U (I/IJ'II/I) onbiTa
0eaTeNnbHOCTN, XapakTepusyrwmx atansbl PopM1MpoBaHns KOMMeTeHUunmn

7. MNepeyeHb OCHOBHOM 1 JOMONHUTENLHOW y4ebHOW nMTepaTypbl, HEO6X0AMMON AN OCBOEHMS AMCUMUMINHBI (MOLYNS)
7.1. OcHoBHas nutepatypa

7.2. ononHutensHasa nutepatypa

8. MepeyeHb pecypcoB NHOPMALMOHHO-TENEKOMMYHMKALMOHHON ceTn "MIHTEpPHET", HEOBX0ANMBIX LSt OCBOEHUS
AVCUMNNUHBI (MOOyNS)

9. MeToamyeckure ykazaHus ons oby4alowmxcs No OCBOEHNIO ANCLMNANHBI (MOOYNS)

10. MNepeyeHb MHPOPMALMOHHBIX TEXHONOTUIA, UCMONb3YEMbIX NPW OCYLLECTBIEHNN 06pa3oBaTeNbHOr0 NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns U MHGOPMAaLIMOHHbBIX CMPABOYHBIX CUCTEM (MpU
HeobXxo4MMOoCTK)

11. OnncaHne matepuanbHO-TEXHUYECKOR 6a3bl, HEOOXOAUMON AN OCYyIEeCTBNEHUS 06pa3oBaTeNbHOro npouecca no
aucumnianHe (Moaynio)

12. CpencTBa agantauuv npenogaBaHns AUCLUMNUHBI K NOTPEBHOCTAM 06yyatoWwmxcs MHBANULOB 1 UL, C
OrpaHnyYeHHbIMN BO3MOXHOCTSAMU 340POBbS

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PervcTpaunoHHbiii Homep 10290175219 3AE
CrpaHnnua 2 n3 15. ___l il VHITI

S OEMALIGH
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Mporpammy nomucuunnuHel paspabotan(a)(n) noueHT, K.H. Kapabues B.C. (Kadenpa ceperca TpaHCNOPTHBIX CUCTEM,
ABToMobunbHoe oToenenne), VSKarabcev@kpfu.ru

1. MepeyeHb NNaHUPYEMbIX pe3ynbTaToB 06y4eHUsi MO AUCLMMIINHE (MOLY/I0), COOTHECEHHbBIX C MaHUpPyeMbIMM
pe3ynbrataMmym ocBoeHUsi o6pa3oBaresibHOW NPOorpamMMbi

BbII'IyCKHI/IK, OCBOUBLINIA AOuncunninyy, OonxXeH obnapatb cnenyrowmMm KOMNeTeHUNAMIn:

LLncpp komMneTeHLUN PaclumndppoBka
npuobpeTtaeMoi KOMNETEeHLUN

OriK-1 CnocobHOCTb MCcnonb3oBaTb 6a30Bble 3HAHWS €CTECTBEHHbIX Hayk,
MaTemMaTukm 1 MHPOPMaTUKK, OCHOBHbIE (PakTbl, KOHLEMNLUMW, MPUHLMMbI
TEopUin, CBA3AHHBIX C NPUKNAAHON MaTemMatnkon 1 MHPOPMaTNKOW

OriK-3 CnocobHOCTb K paspaboTke anropuTMUYECKNX 1 NPOrPaMMHbBIX PELIEHUI B
006nacT CUCTEMHOrO M NPUKNAAHOrO NPOrpPaMMMPOBaHNS, MaTeMaTUYECKUX,
MHPOPMALMOHHBIX N UIMATALUOHHBIX MOLENel, CO3AaHNI0
MHPOPMALMOHHBIX PECYPCOB rnobanbHbIX CeTel, 06pa3oBaTeNbHOro
KOHTEHTa, NpuKnanHbix 6a3 faHHbIX, TECTOB U CPEACTB TECTUPOBAHUS
CVCTEM U CPEACTB HA COOTBETCTBME CTAHAAPTaM U UCXOLHbIM TPebOBaHMAM

MnK-2 CnocobHOCTb NMOHMMATL, COBEPLIEHCTBOBATL Y MPUMEHSTb COBPEMEHHbIA
MatemaTtuyeckuin annapar

BbInyCcKHUK, OCBOUBLWINIA ANCLMMINHY:
JlonxeH 3HaTb:

- METOLbl OLEHKM MOrPEeLHOCTN BbIYUCIUTENBHBIX METOLOB M aNrOpUTMOB; CPYHKLNIA;

- METOLbl annpPOKCUMaLMK, YUCIEHHOrO ANPEEPEHLMPOBAHUS Y UHTEFPUPOBAHNS TabNMYHO 3aAaHHbIX (OYHKLNIA;
- MeTonbl pewenuns 3anaqm Koww nns o6bikHOBEHHbIX AndddpepeHumnanbHbIX ypaBHEHWIA;

- METOLbl pelleHns KpaeBblx 3a8ay Ans 06blKHOBEHHbBIX AUGIEePeHLMaNbHbIX YypaBHEHNA

JonxeH ymeTtb:

- UCMONb30BaTh MaTeMaTnyeckue MeTobl ANa peweHns NpuknagHeix 3aaqy CUCTEMHOrO aHanmaa n ynpasneHuns;
- pelwaTb 3a4a4v BbIYUCIUTENBHON MaTEMATUKN C NPUMEHEHNEM MAKETOB AN HAYYHbIX U MHXEHEPHbIX PACHETOB;
- NPYMEHSATb NMOMYYEHHbIe 3HaHNSA Ha NpakTrke

JlonxeH BnaneTb:

- pa3paboTku anropuTMOB 415 peanv3aumm MeTO40B BblYMCIUTENbHOM MaTEMATIKK;
- UCMONb30BaHNS MHCTPYMEHTaNbHbIX CPEACTB CUCTEM KOMMbIOTEPHOM MaTEMAaTUKN;
- NMPUMEHEHUNS BbIHUCNTENbHBLIX METOL0B NPU PELeHUY NMPUKNaaHbIX 3a0ay;

- paboTbl CO CNpPaBOYHOI AOKYMEHTaUMelN

JonxeH AeMOHCTpUPOBaTb CNOCOBHOCTb U FOTOBHOCTD!

CnocobHocTb ncnonb3oBaTb 6a30Bble 3HAHWS €CTECTBEHHbIX HayK, MaTeMaTukn U MHGOOPMATUKN, OCHOBHblE (PaKThI,
KoHUenuun, npuHUnnol Teop|/||7|, CBA3aHHbIX C I'Ipl/lKl'I&,D,HOI7I MaTemMaTuKom n I/IH(*)OpM&TI/IKOVI

CnocobHOCTb K paspaboTke anropuTMUYECKKX 1 NPOTrPaMMHbBIX PeleHnii B 061acT CUCTEMHOMO 1 MPUKNaLHOro
NpPOorpaMMUpPoBaHUs, MaTEMaTNYECKMX, MHOPOPMALIMOHHBIX N UMUTALIMOHHBIX MOAenei, Co3aaHNio MHAPOPMALIMOHHbIX
pecypcoB rnobanbHbix ceTei, 06pa3oBaTenbHOro KOHTEHTa, NPKKaaHbIx 6a3 AaHHbIX, TECTOB U CPELCTB
TECTUPOBAHUSI CUCTEM 1 CPELCTB Ha COOTBETCTBME CTaHAAPTaM U NCXOAHbIM TpeboBaHUSM

CnocobHocTb NOHMMATb, COBEPLWEeHCTBOBATb N NPUMEHATb COBpeMeHHbIIZ maTemaTunyeckum annapar

2. MecTo AMCUMNINHDBI B CTPYKTYPE OCHOBHOW NpodpeccrnoHanbHon o6pa3oBaTeNibHOM NporpaMmbl BbiCLLIETO
obpasoBaHus

JaHHas yyebHas ancumnnumHa BkoyeHa B pasgen "B1.B.OB.1 OucumnnuHbl (Moaynn)" OCHOBHON NPOddeCcCUoHanbHOM
obpaszoBatenbHoii nporpammel 01.03.02 "MpuknagHas matemMatka u nHdopmatuka ()" 1 OTHOCMTCS K ANCLMMAMHAM MO
BblOOpY.

OceauBaetcs Ha 4 Kypce B 7 cemecTpe.

3. O6bem gucuunanHbI (MOAyns) B 3a4eTHbIX eAuHMLaX C YKa3aHMeM KONMYecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatoLmxcs
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O6was TpynoeEMKOCTb AUCLIMIMNHBI COCTaBASET 5 3a4eTHbIX(ble) eauHmML(bl) Ha 180 yaca(os).

KoHTakTHas paboTa - 54 4aca(oB), B TOM Yncie nekuun - 18 yaca(os), npakTnyeckne 3aHsaTus - 0 yaca(os),
nabopatopHble paboTbl - 36 Yaca(oB), KOHTPOb CAMOCTOSTENbHOM paboThl - 0 Yaca(os).

CamocTtositenbHas pabota - 90 4aca(os).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLMUMINHDI: 3K3aMeH B 7 CEMECTpE.

4. CopepXaHue OUCLMIMINHDBI (MOAYNS), CTPYKTYPUPOBaHHOE MO TeMaM (pa3genam) C ykasaHMeM OTBEA,EeHHOro Ha
HUX KONMYECTBa aKafleMUYeCKMX YacoB U BUAOB YYEOHbIX 3aHATUN

4.1 CTpyKTypa 1 TeMaTM4yeckui niaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboThbl NO AUCLUNANHE (MOBYNIO)

Buabl 1 yacbl
KOHTaKTHOM paboThbl,

Paspenbl gucumnnuHbl / WX TPyAOEMKOCTb CamocrtosiTenbHasi
N moayns Cemectp (B yacax) pa6ota
MpakTuyeckmelllabopaTtopHble
Jlekumn 3aHATUSA pabortbl

Tema 1. BBeneHue B gUCLMNANHY.
1.|MeToabl omMckpeTusauunm 7 2 0 8 20

ondpdoepeHunanbHbIX 3a4ad.
5 Tema 2. OCHOBHblE MOHATWSA TEOPUU v 4 0 8 20

‘([pa3HOCTHbIX CXeM.

Tema 3. PasHocTHble MeTOabl
3.|pelweHunsi 06bIKHOBEHHbIX 7 6 0 8 18
oudodpepeHuUmanbHbIX YpaBHEHWIA.

Tema 4. YncneHHble meTonbl

4.|peleHnst OByMepHbIX Pa3HOCTHbIX 7 4 0 8 18
3ajau.
Tema 5. YUncneHHble MeToabl

5.|pelweHns TpexmepHbIX Pa3HOCTHbIX 7 2 0 4 14
3anau.
toro 18 0 36 90

4.2 CopepxaHue AUCLUMIUHDI
Tema 1. BeegeHue B gucuunnuHy. Metonbl guckpetusaumm aucdepeHumanbHbIX 3anad.

OCHOBHbIE NMOHATMS AUCKPETHOrO NPEACTABNEHNS MAaTEMATUHECKUX 3aadq: CETKa, Pa3MepPHOCTb CETKU, rpaHnyHbIe 1
BHYTPEHHME Y3/bl CETKW, War CeTKMN, CeTOYHas (PYHKLIMS, Pa3HOCTHbIE ypaBHeHus. [lnckpeTmaauns obnactu
onpeneneHunst n NPoCcTpPaHCcTBa (PYHKLIMIA HEMPEPLIBHOrO apryMeHTa 1 annpokcuMaumns omgpgepeHumanbHbIX ypaBHEHUT
anrebpanyeckumu ypaBHeHUSMU. MNMOHSATE O NOrPEWHOCTM annpoKCUMaLMn JudogepeHLManbHbIX 3a4a4, CETOYHbIX
YPaBHEHWI 1 BbIYUCTIEHNS CETOYHbIX CPYHKLMIA

KoHeuHo-pasHocTHble MeToabl. MeToabl annpokcumaunm npon3soaHbiX. OLeHKa NOrpelwHoCcTM 1 NopsaKa NorpeLwHoCcTm
annpokcumaumn. CeTouHble WabnoHbl A8 annpoKCMMaLMm YaCcTHbIX NPON3BOAHbIX. CnoHas CTpyKTypa pasHOCTHOM
CXEMBb.

Cuctembl anre6pav|L|eCKv|x ypaBHean7| ON1S1 HEN3BECTHbIX 3HAYEHNIA CETOYHOW PyHKUMN, NONyYEHHbIE C MOMOLLbIO
Pa3HOCTHbIX CXEM. OcCHOBHbIE npsMble N UTepaulMNOHHbIE METOLbI PEWEHNA CETOYHbIX ypaBHeHI/II7I. 563ManI/I'-IHbIe
nTtepaunoHHbIe METOObI.

Tema 2. OCHOBHbIE MOHATUSA TEOPUUN PA3HOCTHbIX CXEM.

$IBHble Pa3HOCTHbIE CXEMbl U HEsIBHblE PA3HOCTHbIE CXeMbl. MpaBasi pa3HOCTHasi cxema nepBoro nopsiaka. Jlesas
pa3HOCTHas cxema nepBoro nopsiaka. LieHTpanbHas pa3HocTHasi cxema nepBoro nopsiaka. PasHocTHas cxema BTOpPOro
nopsiaka. MoHsiTMe 0 NopsiAKe TOYHOCTU Pa3HOCTHBIX CXEM M anmnpOKCUMaUMM Pa3HOCTHbIX cxeM. MoHsATre 06
YCTOMYMBOCTM PA3HOCTHbIX CXeM. CXOAUMOCTb PELEHN PA3HOCTHBIX ypaBHEHMIA. MOHSATVE O KOHCEPBATUBHOCTH
Pa3HOCTHbIX CXEM.

Tema 3. Pa3HOCTHbIe MeTOObI peLueHUsi 06bIKHOBEHHbIX audodhepeHuanbHbIX ypaBHEHUN.

MoHaTne andpdbepeHumnanbHOro ypasHeHms. Kpaesble ycnosus gudpdbepeHumnanbHbix ypaBHeHW. HavanbHble yenosus
angpcbepeHumanbHbIX ypasHeHun. 3apgada Koww ans audpdpepeHumnanbHOro ypasHeHms nepeoro nopsgka (O4Y-1).
CeegneHne peweHns OY-n k pewenunio cuctembl n OY-1. PeweHne kpaesbix 3aga4 Ans guddepeHumanbHoro
ypaBHeHUst BTOPOro nopsiaka. BeldncneHme 3Ha4eHnn CeToOHHON PyHKUMM METOOOM NPOroHKW. VITepaumoHHbIi MeToq
yCTaHOBMEHNS.

Tema 4. YncneHHble MeToabl pelleHusi ABYMEpPHbIX Pa3HOCTHbIX 3afau.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

PerncrtpaumoHHbin Homep 10290175219
Crpanuua 4 u3 15.

o



Mporpamma ancumnanHbl "HucneHHble MeToabl peleHnst amddepeHumanbHbIX ypaBHEHU B HacTHbIX Npon3soaHbix"; 01.03.02
MpviknagHasi MatemMaTtuka v nHopMaTika; ooueHT, K.H. Kapabues B.C.

¢BHas pa3HOCTHasA cxema. AJ'IFOpI/ITMbI peweHns no SBHOWN pa3HOCTHOI7I cxeme. YCTONYMBOCTb SIBHOW paSHOCTHOI7I CXEeMbl.
Cx0OMMOCTb SIBHOW paSHOCTHOI7I cxeMmbl. HesBHas Pa3HOCTHasA CXxeMa: CXxema paclernneHns, cxema nepemMeHHbIX
HaﬂpaBJ’IeHVIVI, cXeMa npennkTop-KoppekTop. Vicnonb3oBaHue rPaHNYHbIX N Ha4YallbHbIX yCﬂOBI/IVI npu peweHnn 3anad.
MeToqbl PeWweHnsa CeTO4HbIX ypaBHeHI/IVI. YCTON4MBOCTb HESABHOM paBHOCTHOI7I cxeMbl. Cxo0aMMOCTb HesiIBHOM pa3HOCTHOI7I
CXEMbl.

Tema 5. UncneHHble meToAabI pelweHnsa TpexmMmepHbIX pa3dHOCTHbIX 3anad.

MOHSATMS 0 METOLAX CHUXEHMUSI Pa3MEPHOCTM PAa3HOCTHbIX 3a4ad. MeTon NCKYCCTBEHHOW CXMMaeMoCTH. YCTOMYMBOCTb
MEeTOo4a UCKYCCTBEHHON cXuMaeMocTu. CXOAMMOCTb METOAA UCKYCCTBEHHOM CxumaemocTy. MeToq paciuenneHus no
pr3MYecKkmnM npoueccam. YCToMYMBOCTb METOA pacluenieHns no dousnyeckum npoueccam. CxoaMmocTb MeTona
pacLienneHns no ranyecknm npoweccam. Nprmepsl NPUMEHEHUS Pa3NNYHbIX METOLOB 1 CPaBHUTENbHbIA aHann3
peaynbTaTos.

5. MepeueHb yue6HO-MeTOANYECKOro obecrneyeHUs Ojisi caMocTosTeNlbHOW paboTbl 06yyaroLLMXcs no
AucuunnuHe (MoayIto)

CamocTosiTenbHas paboTa 00y4atolmMXCs BbIMONHASTCS Mo 3aaHNI0 1 NPY METOAMYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHast pabota noapasnensieTcs Ha caMocTosITeNbHYO paboTy Ha
ayIMNTOPHbIX 3aHSATUAX U Ha BHEayOUTOPHYIO CaMOCTOSTeNbHYO paboTy. CaMmocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MONIHOCTbI0 CaMOCTOSITENbHOE OCBOEHME OTHOENbHbIX TeM (pasnenos) AUCUUMINHLI, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHo paboThl 0bydatowmecs YATaroT 1
KOHCMEKTUPYIOT y4ebHYo, Hay4yHYIo 1 CNPaBOYHYIO NNTEpaTypy, BbIMONHAIOT 3a0aHusl, HanpasieHHble Ha 3aKkpenneHne
3HaHWiA 1 0TPabOoTKY YMEHW 1 HaBbIKOB, TOTOBSTCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOMO MO AMCUMUMMHE.

OpraHunsauusi caMocTosTenbHOM paboTbl 0ByHaoWMXCs PErnaMeHTUPYeTCs HOPMATUBHBIMA LOKYMEHTaMu,
y4ebHO-METOANYECKON NMTEPATYpPO U SNEKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNOYAS:

MopsiooK opraHn3aumnm 1 ocywecTBneHns 0bpasoBaTeNbHOM 0essTenbHOCTM No ob6pa3oBaTenbHbIM NPOrpamMMam BbICLEro
obpasoBaHus - Nporpammam bakanaepuaTta, nporpaMmMam crneumanmTeTa, nporpaMMam MarucTpaTypbl (yTBepXoeH
npukasoM MuHucTepctea obpasoBaHus 1 Haykm Poccuiickoih denepaunm ot 5 anpens 2017 roga Ne301).

MucbMo MuHucTepcTBa obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 1. "O6
aKTVBM3aLMM CaMoCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEAEHUIA"

MonoxeHwne ot 24 nekabps 2015 r. Ne 0.1.1.67-06/265/15 "O nopsiake NpoBeneHNS TEKYLEro KOHTPOMS YCNeBaeMocTu 1
NPOMEXYTOYHOW aTtTecTauun obyyarowmxcs dpeaepanbHOro rocy4apcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTeNbHOMO
yupexaeHus Boicero obpasosaHus "KasaHckuii (MprBonxckuit) doenepanbHolii yHUBEpeuteT"

MonoxeHue Ne 0.1.1.67-06/241/15 o1 14 nekabps 2015 r. "O dpopmMrpoBaHUM POHLA OLEHOYHbBIX CPEACTB A4St
NMPOBeAEHNS TEKYLLEW, MPOMEXYTOUHOM 1 NTOTOBOW aTTecTauun obyyarowmnxcs henepanbHOro rocyiapCTBEHHOMO
ABTOHOMHOrO 06Pa30BaTENBHOIO yUpeXAeHus Boiclwero obpasoBaHus "KasaHckuii (MpuBonXckunii) doenepanbHbii
yHusepcutet""

MonoxeHwue Ne 0.1.1.56-06/54/11 o1 26 okTs6ps 2011 r. "O6 anekTpoHHbLIX 06pasoBaTeNbHbIX pecypcax goenepanbHoro
rocynapCTBEHHOro aBTOHOMHOIO 06pPa30BaTENLHOIO YYPEXLEHUS BbICWIEr0 NPOECCMOHANBHOro 06pasoBaHuns
"KasaHckui (Mpusonxcknii) doegepanbHblil yHUBepcuteT""

PernameHT Ne 0.1.1.67-06/66/16 ot 30 mapTa 2016 r. "Pa3paboTtku, pernctpaunm, NoAroToBKM K MCMOb30BaHMIO B
y4ebHOM npoLecce 1 yaaneHust aneKkTPOHHbIX 06pasoBaTenbHbIX PECYPCOB B CUCTEME 3NEKTPOHHOr0 0by4eHus
henepanbHOro rocynapCTBEHHOrO aBTOHOMHOrO 06pa3oBaTeNnbHOMO yupexaeHns Boicwero 06pasosaHus "KasaHckui
(MpwuBoONXCKMA) hepepanbHbl yHusepcutet™

PernameHT N 0.1.1.67-06/11/16 oT 25 siHBaps 2016 r. "O 6annbHO-PEeATUHIOBON CUCTEME OLIEHKM 3HaHWI obyyatowmxcst
B dpenepanbHOM rocynapcTBeHHOM aBTOHOMHOM 06pa3oBaTeNlbHOM y4peXAeH Beicwero obpasoBaHus "KasaHckuii
(MpwvBoMXCKMIA) henepanbHbln yHusepcutet™

PernameHT Ne 0.1.1.67-06/91/13 o1 21 nioHs 2013 r. "O nopsake pa3paboTku 1 Beinycka y4ebHbIX 3aaHuii B
oefiepanbHOM rocynapCTBEHHOM aBTOHOMHOM 00pasoBaTeNbHOM YUPEXAEHUN BLICLIErO NMPOGECCUOHANBHOIO
obpaszoBaHus "KazaHckuii (Mpusonxckuii) doeaepanbHbili yHuBepcmTet™

6. DOHA OLEeHOYHbIX CPeacTB MO AUCUUNIUHe (MOLYNI0)

6.1 NMepeyeHb KOMMNETEHLMI C YKa3aHWeM 3TanoB ux oopMmMpoBaHUs B NpoL.ecce 0CBOeHUsi 06pa3oBaTefibHON
nporpaMmMbl U POPM KOHTPONS X OCBOEHUS

dopMa KOHTpons OueHunBaeMblie
dran KOMMETEHLIMM Tembl (pa3penbl) AUCLUUMIIUHDBI
Cemectp 7
| TekyLLymin KoHTpOND)|
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bopma KoHTponss |OueHMBaeMble

PTan KOMMNeTeHuun

Tembl (pa3nenbl) AUCLUMUHDI

1. Beegenue B gucumnnauHy. Metogbl Auckpetnsaumm
andbdoepeHLmanbHbIX 3anad.

2. OCHOBHbIE MOHATNS TEOPUMN PA3HOCTHbBIX CXEM.

1 ﬂ:ggijoprle OnNnK-1, OMNK-3, MK-2  |3. PasHocTHblE METOODI PELLEHUS OOBIKHOBEHHbIX

P andpdpepeHumnanbHbIX ypaBsHEeHUI.

4. YucneHHble MeTOAbI PELIEHNS ABYMEPHbIX PA3HOCTHbIX 3a4a4.
5. YucneHHble MeToAbl PELeHNs TPEXMEPHDBIX PA3HOCTHbIX 3a4ay.

1. BeeneHuwe B gncumnnuny. Metoabl auckpeTnsauunm
OndodpepeHumanbHbixX 3a0ad.

2. OCHOBHbIE NMOHATNS TEOPUN PA3HOCTHLIX CXEM.

2 [YcTtHbIZ onpoc OriK-1 , OriK-3, MnK-2 3. PasHoCTHble MeToabl peleHnst 06bIKHOBEHHbIX
OandogoepeHLmanbHbIX YpaBHEHUN.

4. YucneHHble METOAbI PELLEHNS ABYMEPHBIX PA3HOCTHbIX 3a4ay.
5. UncneHHble MeTOObI PELIEHNS TPEXMEPHbIX PA3HOCTHbIX 3a4ad.

1. BeegeHue B aucumnauHdy. Metogbl Auckpetnsaumm
andbdoepeHLmanbHbIX 3anad.

Mposepka 2. OCHOBHbIE MOHATNS TEOPUMN PA3HOCTHbBIX CXEM.
3 |npakTunyeckumx OnK-1, OMNK-3, MK-2  |3. PasHocTHblE METOABI PELLEHUS OOBIKHOBEHHbIX
HaBblKOB ondpdpepeHumnanbHbIX ypasHEeHUIA.

4. YvcneHHble MeTOLbl PEWeHNs ABYMEPHbBIX PA3HOCTHbIX 3a4au.
5. YucneHHble METOLbI PELLEHUS TPEXMEPHBIX PA3HOCTHBIX 3a4ay.

Sk3aMeH

6.2 OnucaHue nokasateneun n Kputepues OLeHUBaHUS KOMMNETEHLU MW Ha pa3nnyHbIX aTanax nx oopMupoBaHus,
onucaHue wKan oueHnsaHuns

Kputepum
®Popma OL,eHNBaHUS 3ran
KOHTpoOns

OTnn4HO XopoLuo Y nosn. Heyn.

Cemectp 7

TeKyL i KOHTPONb

Nab6opatopHble |ObopynoBaHme u O6opynosaHue 1 O6opynosaHue u O6opyLnosaHue n

paboTbl MEeTOLbl MICNONb30BaHbI |METOAbl UCMONb30BaHbl (METOAbI YACTUYHO MEeTOoAbl NCMONb30BaHbI 1
npasunbHO. MNposBneHa |B OCHOBHOM MPaBMIbHO. MCNONb30BaHbI HenpaBuWbHO.
npesocxogHas MposiBneHa xopowas  |npaswnbHo. MposieneHa |lposisneHa
TeopeTuyeckas TeopeTmyeckas yoOBNEeTBOpUTENbHAS  [HEYLOBNEeTBOPUTENbHAS
noaroToBka. NOAroToBKa. TeopeTtuyeckas TeopeTuyeckas
Heobxoanmble HaBblkn  [HeobxoauMble HaBbikKM  |NOArOTOBKA. NOAroTOBKA.
W YMEHMWS NOMHOCTbIO (M yMeHns B OCHOBHOM  |HeobxonmMble HaBbikn  |HeobxonmMMble HaBbIKY
0CBO€eHbI. PesynbTar 0OCBO€HbI. PesynbTat N YMEHUS 4ACTUYHO N YMEHNS HE OCBOEHBI.
nabopaTtopHoii paboTbl |[nabopatopHoit paboTbl [ocBOEHLI. PesynbTart Peaynbtat
MONHOCTBLIO B OCHOBHOM nabopatopHoii paboTbl |[nabopatopHoi paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €é 4acTUYHO He COoOoTBETCTBYET €€
uensim. uensm. COOTBETCTBYET €€ Lensm.

uensm.

YCTHbIN onpoc B oTBeTe kayecTBeHHO [OCHOBHbIE BOMPOCHI Tema 4yacTnyHo Tema He packpbiTa.
packpbITO codepXaHue [TemMbl packpbiTbl. packpbita. OtBeT cnabo [oHsATHAHLIA annapaTt 2
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBaH. OCBO€EH
CTPYKTYPUPOBaH. Lenom ageksartHa Teme. [[IoHATUAHBLIA annapaT  |HeyAoBNEeTBOPUTENBHO.
MpekpacHo ocBoeH Xopowwo 0cBoeH OCBOEH YaCTWNYHO. lMoHumaHvne matepuana
NMOHATUAHBLIA annapaTt. |MOHATWIAHbIA annapart. ([ToHVMaHue oTaenbHbIX |hparMeHTapHoe Unu
MpooemoHcTpuposaH  |ITpOAEMOHCTPUPOBAH  |MONOXEHWIA 13 oTcyTCTBYEeT. HeymeHune
BbICOKMNI YPOBEHb XOPOLWMA YypOBEHb matepuana no Teme. hopmMynuposaTb CBOU
MOHMMaHWs MaTepuana. [MoHMMaHns matepuana. Y noBneTBoputensHoe  [Mbicnu, obcyxaathb
[MpeBocxonoHoOe yMeHne |Xopowee yMeHune yMeHne ONCKYCCUNOHHbIE
cbopmynmpoBaTtb CBOW  (POPMYNIMPOBATL CBON  [(DOPMYNMPOBATb CBOW  |NOSIOXEHNS.
Mbicnn, obcyxaaTb Mbicniv, obcyxaaTtb Mbicnn, obcyxaaTb
ONCKYCCUOHHblE ONCKYCCUOHHbIE JAVNCKYCCUOHHblE
NONoOXeHus. MONOXEHUSI. NONOXeHMs.
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CUCTEMATMYECKOE U
rnybokoe 3HaHue
y4ebHO-NPOrpamMMHOro
martepwana, ymeHue
cB0O6OAHO BbINOMHATb
3ajaHus,
npenycMOTPEHHbIE
nporpammon, yceoun
OCHOBHYIO nuTepaTypy 1
3HaKOM C
OOMNOSTHNTENbHOW
nnteparypon,
peKkoMeHO0BaHHOM
nporpammon
OVNCLMNNNHBI, YCBOMN
B3aMMOCBSA3b OCHOBHbIX
MOHSATUIA ONCUMNNVHDI B
WX 3HAYeHUN ons
nprnobpeTaemoi
npogoeccum, NposBun
TBOpYECKME
cnocobHoCTM B
MOHUMaHWK, N3NOXEHNM
M UCNONb30BaHMM
y4ebHO-NPOrpamMMHOro
maTtepuana.

y4ebHO-NPOrpaMMHOro
marepuana, ycrnewHo
BbINOAHWN
npenycMOTPEHHble
nporpamMMor 3agaHus,
YCBOW/ OCHOBHY!O
nntepatypy,
PEKOMEH0BaHHYI0
nporpammorn
OMCUMNNWHBI, MoKasarn
CUCTEMATMYECKNIA
Xapaktep 3HaHuii no
OUCUMNNINHE 1
CrnocobeH K ux
caMmocTosiTeNbHOMY
MOMNOMHEHNIO 1
0OHOBNEHNIO B X00€
nanbHeinwer y4ebHolh
paboTbl 1
npogoeccnoHasnbHom
NesTeNnbHOCTW.

y4ebHO-NPOorpamMMHoOro
matepvana B o6beme,
Heobxo0auMoM ans
JLanbHenwemn yyebsl n
npencrosiwein pabortol
no npodoeccuu,
crnpaBuncs ¢
BbINONMHEHWEM 3adaHWA,
NpPeLnyCcMOTPEHHbIX
nporpammon, 3Hakom c
OCHOBHOW nuTEpaTtypom,
peKkoMeH00BaHHOM
nporpammot
OMCLUMNAWHBI, 0ONYCTWA
MOrpewWwHocTN B 0TBETE
Ha aK3aMeHe 1 Npw
BbINOMHEHNM
9K3aMeHaLMOHHbIX
3a4aHuid, Ho obnanaet
HeobXx0ANUMbIMM
3HaHMSAMU ONst NX
ycTpaHeHns noa
PYKOBOLCTBOM
npenonasaTens.

B 3HAHUSIX OCHOBHOIO
y4ebHO-NPOorpaMMHOro
martepwana, nonycTun
NpVHUMNManbHble
owWwunbKM B BbINONHEHUN
npenycMOTPEHHbIX
nporpamMmor 3agaHunin n
He cnocobeH
NPOLONXNUTb 00yyYeHne
WU NPUCTYNUTb MO
OKOHYaHWn
yHUBEpcuTeTa K
npogoeccroHanbHom
nestensHocTn 6e3
OMNONHUTENbHbIX
3aHATUIA NO
COOTBETCTBYIOWWEN
ONCLUMNIINHE.

dopma Kputepum dran
KOHTpoOns OLLeHUBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
MpoBepka MponemoHcTpupoBaH  (IMpooemoHcTpupoBaH  |MpoaemMoHcTpupoBaH  |MpoaeMoHCTpUpoBaH
NPaKkTUYeCcKnX |BbICOKMIA YPOBEHb XOpOoLWunii ypoBEHb YOOBNETBOPUTENbHBIA  |HEYLOBNETBOPUTENbHbIA| 3
HaBbIKOB OCBOEHWS HaBbIKOB, OCBOEHWS HABbLIKOB, YPOBEHb OCBOEHMS YPOBEHb OCBOEHUS
LOCTaTO4HbIV Anist [OCTaTO4HbIA Anst HaBbIKOB, [OCTATOYHbIA |HABBLIKOB,
YCMELWHOro peweHns  |peweHust Gonbluei NS peleHns HeAoCTaTOYHbIN Ans
<EVED yactu 3agad OTAEeNbHbIX 3a4ay peweHus 3anay
npocdpeccroHanbHo npodpeccrmoHansHoM npodpeccmoHanbHoi npodpeccrmoHanbHoi
LesiTeNbHOCTU. LesiTeNbHOCTY. LesITeNIbHOCTHU. LesiTeNbHOCTH.
Ok3ameH O6yuvatowwniics Obyvatowmiics Ob6yuatolwwuniics Obyuatowmiics
obHapyxun obHapyXwun nonHoe 0BHapyXxun 3HaHue obHapyxun
BCECTOPOHHEe, 3HaHue OCHOBHOrO 3HaumTenbHble Npobenel

6.3 Tunosble KOHTPOJIbHbIE 3a4aHNA U UHbIEe MaTepuanbl, HeobxoAuMble NS OLLEHKU 3HaHWUN, yMeHMVI,

HaBbIKOB U (UNK) OnbiTa AEATENIbHOCTH, XapaKkTepu3yoLux atanbl ooOpMUpoBaHuUA KOMMeTeHUuun B npowuecce

0CBOEHUsi 06pa3oBaTeNlbHOW NPOrpamMMbi

Cemectp 7

TekyLLU KOHTPONb

1. JTaBopaTtopHble paboTbi
Tembl 1,2, 3,4,5
NabopatopHas paboTa € 1. PelweHne 3agaqn Kown KOHEYHO-Pa3HOCTHBIMK METO4aMM
NabopaTopHas paboTa € 2. ViccnenoBaHUe YACNEHHBIX METOA0B pelleHns andocpepeHLmnanbHbIX YpaBHEHN C MOMOLLBIO
PasHOCTHbIX CXEM.
NabopaTopHas paboTa € 3. PelweHvie kpaeBoli 3a4a4v BTOPOro Nopsifka pasHOCTHbIMY METOLAMY
NabopatopHas paboTa € 4. PelleHne aByMEPHOI 3aha4v BTOPOro Nopsiaka pasHbiMyM METOAAMWN: SSBHbIMM U HESIBHBIMUA 1
NnpoBefeHNEe CPAaBHUTENLHOMO aHannaa
NabopatopHas paboTa € 5. iccnenoBaHne METOO0B YNCTIEHHOMO PELIEHUSI TPEXMEPHO 3aaa4m

2. YCTHbIN onpoc
Tembl 1,2, 3,4,5

NoO O~ WD =

. Knaccudbukaums pudodpepeHumanbHbix ypaBHEHW B HACTHBLIX NPOU3BOLHbIX 2-r0 NopsaKa
. HayanbHble 1 rpaHnyHbIE YCNOBUS

. Knaccudbukaumst rpaHnyHbIX YCnoBui
. AnnpokcrMaums NnpocTenwmx oudpgepeHLmanbHbIX onepaTopos
. PasHocTHas annpokcmmauus npon3BoaHOM NepBoro nopsaka

. MoHsATVe nopsigka annpokcmMauum
. PasHocTHas annpokcrMaLmsi NpoM3Bo4HOM BTOPOro nopsiaka
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8. Annpokcumauus oudpdepeHumanbHbIX ypaBHEHWUI

9. lNoHAaTUEe pa3HOCTHOM CETKM

10. NMopsanok annpokcuMaLmm pasHOCTHOM CXEMbI

11. AnnpokcrMaumsa HavanbHbIX U FpaHUYHbIX YCNOBUIA

12. MNoHATME YCTONYNBOCTU PA3HOCTHBIX CXEM

13. MNorpelwHoCcTb peleHns pa3HOCTHOM CXEMbI

14. Heobxonmmoe ycnoeme yCTONYMBOCTI PA3HOCTHBIX CXEM

15. YcnoBHas yCTONYMBOCTb SIBHOW PA3HOCTHOW CXEMbl, annpokCUMMpyowWwen angdepeHumnanbHoe ypaBHeHE
napabonuyeckoro Tuna

16. ABCOMIOTHASA YCTOMYMBOCTb HESIBHOM PA3HOCTHOW CXEMbI, anmnpoKcuMupyioLei auddpepeHumnansHoe ypaBHeHue
napabonuyeckoro Tuna

17. XapakTepucTtunka SBHON pasHOCTHOW CXEMb

18. MeTog peleHns SBHOM PasHOCTHOW CXEeMbl

19. ANrop1T™ peleHns SBHOW PasHOCTHOW CXEMb

20. XapakTepucTmka HesiBHON pa3HOCTHOW CXEMb

21. OnpepeneHne NPOroHOYHbIX KO3KMUUNEHTOB Ha 1-M LWare No KoOopauHaTe
22. OnpepeneHue pelleHns Ha NpaBoi rpaHuue

23. MeTon NPOroHKW - METOL, PELLEHNS HESABHOWN PAa3HOCTHOW CXEMBI
24. Anroputm MeToa NPoroHKu

25. PasHocTtHasg cxema KpaHka-HukoncoH

26. BbiBoA pasHoCTHOM cxembl KpaHka-HukoncoH

27. YCTON4MBOCTb pasHOCTHOM cxeMbl KpaHka-HukoncoH

28. MeTop pelweHus pasHoOCTHoW cxeMbl KpaHka-HukoncoH

29. NccnepnoBaHue yCTONYMBOCTM SIBHOW PA3HOCTHONM CXEMbI C annpokcMaumnern Npon3sogHoN No KoopanHaTe npasoi
KOHEYHOWN pasHOCTbIo

30. MeTon peweHns CETOYHbIX yPaBHEHWIA C annpokcmMaLlmen Npon3BOLHOM N0 KOOpANHATE NPaBov KOHEYHOM
pas3HoCTbIO

31. ViccnenoBaHne yCTOMYMBOCTY iIBHAS PA3HOCTHOM CXEMbI C annpokcMMaumnein npon3soaHO No KoopanHarte nesom
KOHEYHOW pa3HOCTbIO

32. MeTop pelweHns ¢ annpokcuMmauuein NpoM3BoAHON MO KOOpAMHATE NeBON KOHEYHON PasHOCTbIO

33. ViccnenosaHve yCTORYMBOCTU HESIBHOM Pa3HOCTHOW CXeMbl C annpoKcuMaumen npon3sohHON MO KOopanHaTe Npasoi
KOHEYHOWN pasHOCTbIo

34. MeTopn peweHuns ¢ annpokcMMmauuneidi NpoM3Bo4HONM NO KOOPAMHATE NPaBoi KOHEYHON PasHOCTbIO

35. ViccnenosaHne yCTOI7I'-II/IBOCTI/| HesBHOM pa3HOCTHOI7I CXeMbl C aHHpOKCMMaLlMGIZ I'IpOI/I3BO,D,HOI7I no KkoopaunHarte nesomn
KOHEYHOoW Pa3HOCTbIO.

36. Cxema pacluensieHns pa3HOCTHOI CXeMbl 4N1s ABYXMEPHOW 3a4a4u napabonnyeckoro tmna.

37. XapakTepucTrka nepBeoi 1 BTOPOI Pa3HOCTHOW NMOACXEMbI LS BYXMEPHOM 3aaaqun napabonmyeckoro tvna.

38. ANroput™ pelleHmnst CETOYHbIX YPaBHEHWI NS ABYXMEPHOA 3aaa4m napabonmyeckoro tuna.

39. Cxema nepeMeHHbIX HanpaBneHWin ons AByxMepHOi 3aaaqm napabonmyeckoro Tmna.

40. MeTopq pelueHns OByXMEPHOI 3ama4n napabonnyeckoro Tuna ¢ UCroNb30BAaHUEM CXEMbl PACLLENIEHUS.

41. AfropuTM peLieHns LByXMEPHON 3aaa4un napabonmyeckoro Tvmna ¢ NCnob30BaHWEM CXEMbl PACLLEMNIEHNSI.

42. MeToq pelweHus AByXMepHOA 3aaa4m napabonmyeckoro Tmna ¢ UCronb30BaHMEM CXEMbI MEPEMEHHBIX HarNpPaBneHWiA
43. PasHocTHas ceTka ong oMckpetusauum TpEXMEpHbIX 3aaad.

44. Annpokcumauus TpéxmMepHbIX amddepeHumanbHbIX onepaTopos.

45. SflBHas pasHocTHas cxema ans TpEXMepHbIX andpdpepeHLmanbHbIX 0NepaTopos.

46. VlccnenoBaHne yCTONYMBOCTU SBHOM TPEXMEPHOI Pa3HOCTHOM CXEMbI

47. MeTopg peleHns CeTOYHbIX YypaBHEHWIA NS SBHON TPEXMEPHOW Pa3HOCTHOW CXEMb

48. HesiBHas pasHoCcTHas cxema Ans TPEXMEpPHbIX AndddpepeHLumanbHbIX onepaTopos

49. Cxema paclenneHuns TpéxmMepHbIX andpcpepeHLmanbHbiX 0NnepaTopos

50. MeTopn ycTaHOBNEHUS AN peleHns 3a4a4 anannTmyeckoro Tmna.

51. Metopn ycTaHOBNEHNs 4N pelweHns 3aaay SNanunTu4eckKoro Tmna ¢ NCnonb30BaHNEM SIBHOWM Pa3HOCTHON CXEMbI.
52. Anroputm peleHmnst CETOYHbIX YPaBHEHUI MpU peleHnn 3agad aNIMnTM4eckoro Tmna.

53. PelweHne 3a8a4v annMnTM4ecKoro Tuna METoA0M YCTaHOBMEHUS! C UCNONb30BaHUEM CXEMbI pacllenneHuns.

54. PeweHne 3a8a4v anamnTMYeCcKoro Tuna METOLOM YCTAHOBIEHNS C NCMONb30BaHNEM CXEMbI MEPEMEHHbIX
HanpaBneHun.

3. MpoBepka NpakTMyeCKUx HaBbIKOB

Tembl 1,2, 3,4,5

OCHOBHblE NOHATMSA AUCKPETHOro NPeAcTaBNeHns MaTeMaTnyeckmx 3aaady: ceTka, PasMepHOCTb CETKU, FPaHnyHbIe U
BHYTPEHHME Y3Mbl CETKY, War CETKU, CETOYHAs OYHKLMS, pa3HOCTHbIE ypaBHeHUs. JuckpeTusauns obnactu
onpeneneHna n NpocTpaHcTea PyHKLUMIA HEMPEpPbIBHOrO aprymeHTa 1 annpokcumauns ougepeHumnanbHbiX ypasHEHN

anrebpavyeckumy ypaBHeHUAMN. MNOHSATME O NOrPEWHOCTN annpoKCUMaLmMmn auddcepeHLanbHbIx 3a0ay4, CETOUHbIX
YPaBHEHMIA N BBIMUCNEHNS CETOYHBIX CPYHKLINIA.
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KoHe4Ho-pa3HOoCTHbIe MeToabl. MeTombl annpokcMMaumMm nponssoaHbiX. OueHKa NorpelwHoCcT 1 Nopsiaka norpewHocTy
annpokcuMaumun. CeTouHble WabnoHbl Ons annpoKCUMaLun YacTHbIX MPOU3BOAHbIX. CNoHas CTPyKTypa pasHOCTHOM
CXEMbI.

Cuctembl anre6pa|/|qe0|<v|x ypaBHeHMI7I ONS HEN3BECTHbIX 3HAYEHUIN CETOYHOW PyHKUMN, NONYyYEHHbIE C MOMOLLbIO
Pa3HOCTHbIX CXEM. OcCHOBHbIE npsimblie N NTepaulMoOHHble METOObI PEWEHNA CeTOYHbIX ypaBHeHVIVI. Be3ManI/ILIHbIe
nTepaunoHHble METOLbI.

SBHblE N HEsIBHblE CXeMbl. [ToHSATHE O nopsagke TO4HOCTU N annpokKCMMaunn Pa3HOCTHbIX CXEM. MoHsiTe 06
yCTOI7I‘-IMBOCTI/I Pa3HOCTHbIX CXEM. CxoaumocTb pemeHM|7| Pa3HOCTHbIX ypaBHeHMI7I. lMoHsATME 0 KOHCepBaTUBHOCTHU
Pa3HOCTHbIX CXEM.

3agada Koww ana anddepeHumansHoro ypasHeHust nepeoro nopsigka (O4Y-1). CeeneHue pewenns OLY-n K peweHunio
cuctembl n OL1Y-1. PeweHne KpaeBbix 3aa4 Ana anddepeHumnansHoOro ypasHeHuns BTOporo nopsiaka. Beluncnerve
3Ha4YeHUn CEeTOYHOM OYHKLMM METOLOM NPOroHKW. MiTepaumnoHHbIil MeTon yCTaHOBAEHNS.

SIBHasi pasHOCTHas cxema. HesiBHasi pa3HOCTHasi cxeMa: Cxema pacLuenieHuns, CXema NePeMeHHbIX HanpaBieHuid, cxema
NpennKTOP-KOPPeKTop. MeToabl pelleHnsi CETOYHbIX YPaBHEHMWIA.

MMOHATMS 0 METOAX CHUXEHMUS PAa3MEPHOCTU Pas3HOCTHLIX 3aaad. MeTon MCKYCCTBEHHOM cxmMaemocTu. MeTtoq
paclienneHns no gr3n4eckm npoLeccam.

Ok3ameH

Bonpochbl k ak3ameny:

. Knaccupukaums andpdepeHumnanbHbiX ypaBHEHUA B HACTHBIX MPOM3BOAHBIX 2-T0 nopsanka
. HavanbHble 1 rpaHnyHble ycnosus

. Knaccudpukaums rpaHnyHbIX yCnosui

. Annpokcumauus npoctenwmx gudepeHLmanbHbiX 0nepaTopos
. PasHocTtHas annpokcumaumsi NnponssoaHOM NepBOro nopsaka

. MoHaTne nopsaka annpokcmmalmm

. PasHocTtHas annpokcmmauus npovM3Bo4HO BTOPOro nopsiaka

. Annpokcumauus guddepeHumanbHbIX ypaBHEHWUI

. NoHsTNE pa3HOCTHOM ceTKu

10. Mopanok annpokcnMaumm pasHOCTHOW CXEMb

11. AnnpokcrMaumsa HavanbHbIX U FPaHUYHbIX YCNOBUIA

12. loHATME YyCTOMYMBOCTU PA3HOCTHBIX CXEM

13. MNorpelwHoCcTb peleHns Pa3HOCTHO CXEMbI

14. HeobxoamMmoe ycnoBre yCTOMYMBOCTA PA3HOCTHBIX CXEM

15. YcnoBHas yCTONYMBOCTb SIBHOW Pa3HOCTHOWM CXEMbl, anmpOKCUMUPYIOLWER AndppepeHumnanbHoOe ypaBHEHNE
napabonnyeckoro Tuna

16. ABCOMIOTHASA YCTOMYMBOCTb HESIBHOM PA3HOCTHOW CXEMbI, anmnpoKcuMmpyioLei auddpoepeHumnanbHoe ypaBHeHne
napabonnyeckoro Tuna

17. XapaktepucTmka SBHOM pa3HOCTHON CXeMb

18. MeTog peleHns SBHOM PasHOCTHOW CXeMbl

19. ANropyT™M peweHns SIBHOM PasHOCTHOW CXEMbI

20. XapakTepucTuka HesIBHON pa3HOCTHON CXEMb

21. OnpepeneHne NPoroHOYHbIX KO3WMULMEHTOB Ha 1-M ware No koopauHare
22. OnpepeneHue peleHns Ha NpaBoi rpaHuue

23. MeTon NPOroHKU - MeTO peleHns HESBHOM Pa3HOCTHOM CXEMbI
24. Anroputm MeToa NPoroHKu

25. PasHocTtHas cxema KpaHka-HukoncoH

26. BbiBog pasHoCTHOM cxembl KpaHka-HukoncoH

27. YCTON4YMBOCTb PasHOCTHOM cxeMbl KpaHka-HukoncoH

28. MeTon pelweHus pasHOCTHoW cxeMbl KpaHka-HukoncoH

29. NccnepnoBaHue yCTONYMBOCTM SIBHOW PA3HOCTHOM CXEMbI C annpoKcMauner Npon3Bo4HON Mo KoopanHaTe npasoi
KOHEYHOWN pasHOCTbIo

30. MeTon peweHns CETOYHbIX yPaBHEHWIA C annpokcmMaLmein Npon3BOLHOM N0 KOOpANHATE NPaBoW KOHEYHOM
pas3HoCTbIO

31. ViccnenoBaHme yCTOMYMBOCTM SiIBHAS PA3HOCTHOW CXEMbI C annpokcMMaumnein npon3soaHol no koopanHarte nesom
KOHEYHOW pa3HOCTbIO

32. MeTon pelweHus ¢ annpokcMmMaumein NponsBogHON No KOOPAMHATE NEBON KOHEYHON Pa3HOCTbIO

33. ViccnenosaHue yCTONYMBOCTU HESIBHOWM Pa3HOCTHOW CXeMbl C annpokcuMaumein Npon3soaHON Mo KoopauHaTe npasoi
KOHEYHOW pa3HOCTbIO

34. MeTtopg peweHns C aﬂﬂpOKCI/IMaLlMGVI I'IpOI/ISBO,D,HOVI no KkoopgunHarte ﬂpaBOI7I KOHEYHOoW Pa3HOCTbIO

35. ViccnenosaHne yCTOI7I‘-MBOCTI/I HesBHOM pa3HOCTHOI7I CXeMbl C aHHpOKCMMaLlMGIZ I'IpOI/I3BOJJ,HOI7I no KoopanHarte neBsomn
KOHE4YHOoM Pa3HOCTbIO.

36. CxeMa paclienneHnst pasHOCTHOW CXeMbl IS BYXMEPHON 3aaauun napabonmyeckoro tuna.
37. XapakTepucTrka nepBeoi 1 BTOPOI Pa3HOCTHOW NMOACXEMbl LS IBYXMEPHOM 3aaaqun napabonmyeckoro tuna.
38. ANroput™ pelleHmnst CETOYHbIX YPaBHEHWI ONs ABYXMEPHO 3aaaqm napabonmyeckoro tmna.
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39. Cxema nepeMeHHbIX HarnpaBneHui 0fis AByXMEPHOM 3aaaqn napabonnyeckoro Tmna.

40. MeTopn pelweHus oByXMEPHOA 3aaa4m napabonmyeckoro Tmna ¢ UCronb30BaHMEM CXEMbl PACLLENNEHMSI.

41. ANropuTM pelleHns AByXMepHoI 3aiaqm napabonmyeckoro Tmna ¢ NCnonb30BaHNEM CXeMbl PaclLenneHus.

42. MeToq peweHust AByXMepHOi 3aaa4m napabonmyeckoro Tmna ¢ UCroib30BaHMEM CXEMbI MEPEMEHHbIX HarnpaBIeHWiA
43. Pa3HocTHas cetka Ansg AUCKpeTn3aumnm TpEXMEpHbIX 3a4au.

44. AnnpokcrMaums TpExMepHbIX anddepeHUmnanbHbiX onepaTopos.

45. flBHas pa3HOCTHas cxema 4ns TPEXMepHbIX anddepeHumnanbHbix onepaTopos.

46. NiccnepoBsaHne yCTONYMBOCTM SIBHOM TPEXMEPHOI Pa3HOCTHON CXEMbI

47. MeTopn pelleHns CeTOYHbIX ypaBHEeHWU Onsl SBHON TPEXMEPHOW Pas3HOCTHOM CXEMb

48. HeaBHas pasHoOCTHasa cxema ang TpéxmepHbIX amddepeHumanbHbiX onepaTopos

49. CxeMa paclenneHns TpéxmMepHbIX anddepeHLmanbHbIX 0nepaTopos

50. MeTopn ycTaHOBNEHNS 4N pelweHns 3agay SNInMnTu4eckoro Tmna.

51. MeTon ycTaHOBNEeHUs Ang peweHuns 3anad anamnTu4eckoro Tuna ¢ UCrnosib30BaHNEM SIBHON Pa3HOCTHON CXEMBbI.
52. ANropuT™ pelleHns CeTOYHbIX YPaBHEHWI NPU peLleHnn 3aay SNIMnTuYeckoro Tuna.

53. PelleHne 3agayv snamnTUHeCcKoro Tuna METOA0M YCTAHOBIEHNS C UCNONb30BAHMEM CXEMbI pacLUenieHuns.

54. PeweHne 3agayv anamnTM4ecKoro Tmna METOLOM YCTAHOBNIEHNS C NCMONb30BAHUEM CXEMbI MEPEMEHHbIX
HanpasfeHniA.

6.4 MeTonunyeckue matepuanbi, onpeaensiioLLme npouenypbl OLLeHNBaHUSI 3HaHUN, YMEHUIA, HAaBbIKOB 1 (UNK)
onbiTa AesiTe/IbHOCTU, XapaKTepu3yLLLMX aTanbl POPMMPOBAHMS KOMMNETEHLMN

B K@Y nelictByet 6annbHO-peATUHIOBAs CUCTEMA OLIEHKM 3HaHW 0bydatowmxcs. CyMMapHO No SUCLUMNAVHE (MOOYNiO)
MOXHO nony4ntb Makcumym 100 6annos 3a ceMecTp, U3 HUX Tekywas paboTa oueHneaeTcs B 50 6annos, ntToroeas
chopma KoHTpons - B 50 6annos.

Insa 3avéra:

56 6annos un bonee - "3a4TeHo".

55 6annoB n MeHee - "He 3a4TeHo".

Lnsa sk3ameHa:

86 6annos 1 bonee - "0TNMYHO".

71-85 6annos - "xopouwo".

56-70 6annos - "ynooBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaHUS 3HAHWUN, YMEHUN, HaBbIKOB U (W) onbiTa drtan | KonnyectBo
KOHTpOns DesTeNIbHOCTU, XapaKTepu3yHLLLUX aTanbl popMUpoBaHMsi KOMMNETEHLUIA 6annos
Cemectp 7

TeKyL i KOHTPOb

NabopartopHble (B ayantopun, ocHaWEHHOM COOTBETCTBYIOWMM 060pyAoBaHMEM, oByyatowmecs
paboTbl NpPoBOAST y4ebHbIE 3KCNEPUMEHTbI U TPEHUPYIOTCS B NPUMEHEHWM 1 30
NPakTUKO-OPUEHTUPOBAHHbIX TexHoNoruin. OLueHnBatoTCS 3HaHWe matepuana u
YMEHUNE NPUMEHSITb ero Ha NpakTMKe, YMEeHNs 1 HaBblku No paboTe ¢
obopynoBaHMEM B COOTBETCTBYOLEN NPeaMeTHOR obnacTu.

YCTHbI onpoc |YCTHbI ONpoc NPOBOANTCS HA NPaKTUYecKnx 3aHsaTusx. Obyyatowmecs
BbICTYNaloT C Aoknafamu, COOBWEHNAMN, AOMONHEHNSIMM, YHACTBYIOT B 2 10
OMCKyccun, oTBeYatoT Ha Bonpockl npenogasatens. OueHnBaeTcs ypoBeHb
LOMalHel NoAroTOBKM MO TeMe, CNOCOBHOCTb CUCTEMHO U NOMMYHO U3naratb
Mmartepuvan, aHanM3nposaTtb, POPMyNMpPoBaTb COBCTBEHHYIO MNO3MLIMIO, OTBEYATb
Ha AOMOMHUTENbHbIE BOMPOCHI.

I'IpOBepKa rlpaKTI/ILIeCKI/Ie HaBbIKM MPOBEPAIOTCA I'IyTéM BbIMOMHEHUA 06yHaIOUJ,I/IMVICﬂ
npakTnyecKkmnx [MpakTn4ecknx 3aaHuin B yCcnosusx, NOMHOCTbKO NN YaCTUYHO I'IpI/I6J'II/I)KeHHbIX K 3 10
HaBbIKOB YCNnoBusMm ﬂpOCt)GCCI/IOH&J'IbHOVI NeATeNIbHOCTW. npOBepﬂeTCﬂ 3HaHne

TeopeTndeckoro marepumana, Heobxoaumoe Ons npaBunbHOro coeepleHns
HeobXooUMbIX LENCTBUn, yMeHMne BbICTPOUTb nocnenosaTte/ibHOCTb OEencTenim,
npakTn4eckoe enageHne I'IpI/IéMaMI/I M MeTogaMu peleHns NnpogoeccroHanbHbIX
3anad.

Ok3ameH OK3aMeH HaueneH Ha KOMMIEKCHYIO MPOBEPKY OCBOEHUS AUCLIMMAUHBI. OK3aMeH 50
MPOBOLUTCS B YCTHON UMW NUCbMEHHON coopme no Bunetam, B KOTOPbIX
cogepxxatcsl Bonpochl (3afaHums) no Bcem Temam kypca. Obydatowemycs naércsi
BpeMs Ha noarotoBky. OLeHnBaeTCs BNageHne MateprasnoM, ero CUCTEMHOE
OoCcBO€EHUe, CnocobHOCTb NPUMEHATb HYXHblE 3HAHUA, HABbIKN N YMEHUA NpKn
aHanuase NpobneMHbIX CUTyaunin 1 PeleHN NPaKTUYECKX 3aAaHniA.
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7. MNepeyeHb OCHOBHOW U [ONONHUTENBHON Y4eOHOW nuTepaTypbl, HEO6XOAUMOW Al OCBOEHUS OUCLUMIUHDI
(mopyns)
7.1 OcHoBHas nuTeparypa:

1. KapmaHoga E.B., YucneHHble MeToabl [OnekTpoHHbI pecypc] : y4eb. nocobue / E.B. KapmaHosa. - 2-e n3g., ctep. -
Mocksa : PJIMHTA, 2015. - 172 c. - ISBN 978-5-9765-2303-6 - Pexum poctyna:
http://www.studentlibrary.ru/book/ISBN9785976523036.html

2. Coboneea O.H., BBeaeHue B YicneHHble MeToabl [DNeKTPOoHHbIA pecypc] : y4eb. nocobue / O.H. Cobonesa -
Hosocunbupck : N3p-8o HITY, 2011. - 64 c. - ISBN 978-5-7782-1776-8 - Pexum poctyna:
http://www.studentlibrary.ru/book/ISBN9785778217768.html

3. baxsanos, H.C. YucneHHble MeTonbl [DNeKTPOHHbIN pecypc] : yd4ebHoe nocobuve / H.C. Baxsanos, H.M. Xunakos, .M.
Kobenbkos. - MockBsa : Manatenbctso 'Nlabopatopusi 3HaHuiA', 2015. ? 639 c. - Pexum poctyna:
https://e.lanbook.com/book/70767

7.2. [lononHuTtenbHas nuTepartypa:

1. Mepcosa M.T"., YucneHHble METOLbI B ypaBHEHUSX MaTeMaTnyeckol domanku [SnekTpoHHbIl pecypc]: y4eb. nocobue /
Mepcosa M.I"., Conogeituuk tO.I"., Barvn O.B., JomHukos M.A., KowkunHa KO.U. - HoBocnbupcek : N3a-so HITY, 2016. - 60
c. - ISBN 978-5-7782-2971-6 - Pexxum poctyna: http://www.studentlibrary.ru/book/ISBN9785778229716.html

2. dopmanes B.®., HYucneHHbie meToabl [OnekTpoHHbIN pecypc] / Popmanes B. &., PesnsHukos . J1. - Mockea :
DOUBMATIINT, 2006. - 400 c. - ISBN 5-9221-0479-9 - Pexunm poctyna:
http://www.studentlibrary.ru/book/ISBN5922104799.htm|

3. Opewkosa M.H., YncneHHble meToabl [SnekTpoHHbI pecypc] / Opewkosa M.H. - ApxaHrenbck : [ CA®Y, 2015. -
120 c. - ISBN 978-5-261-01040-1 - Pexxum goctyna: http://www.studentlibrary.ru/book/ISBN9785261010401.html

4. banabko J1.B., YncneHHble MeToabl [OnekTpoHHbIA pecypc] / J1.B. Banabko, A.B. Tomunosa - ApxaHrensck : 0 CADY,
2014. - 163 c. - ISBN 978-5-261-00962-7 - Pexxum poctyna: http://www.studentlibrary.ru/book/ISBN9785261009627.html

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT"', Heo6X0AUMbIX ANs
OCBOEHUS1 AUCLMMNIIMHBI (MOaYIIs)

Bukunenuns - http:/ru.wikipedia.org/wiki
KOHCYnbTaLMOoHHbIA LeHTp MATLAB - matlab.exponenta.ru
ObpaszoBaTenbHblil MaTeEMaTUYECKMIA CalAT - exponenta.ru

9. MeToguueckue ykasaHusl oisi 06y4yaloLLMXCS MO OCBOEHMUIO OUCLUMN/IMHBI (MOOYNS)
Bupg pa6ot MeTtoauyeckme peKoMeHaaummn

nexuum NexunoHHBIN MaTepran fOCTYNeH B COCTABE 3NEKTPOHHOrO y4eBHO-METOAMYECKOr0 KOMMNEKca no
OVCUMNANHE, pa3MeLLEHHOro Ha cepBepe NoKanbHOM ceTn nHeTutyTa. Matepuan cogepxut
NOMHbIA UNIOCTPUPOBAHHbBIA TEKCT NEKUMIA, a Takxke npeseHTauun B goopmate MS PowerPoint no
Kaxaomy TemaTnyeckomy pasgeny. JIekUMOoHHbIA MaTtepuan Tak Xe HaxoamTcs Ha kadenpe
CUCTEMHOro aHanmaa v nHepopmatmnkm
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Bup pabot MeTtoaunyeckue peKkomeHaauum

nabopatopHble | JTabopaTtopHble 3anaHus npesnonaraioT NporpaMMMpPoBaHne Ha NobbIX S3blkax B COBPEMEHHOM
paboTbi WHTErp1poBaHHOW cpeae nporpammnpoBaHus. B xone BoinonHeHns nabopatopHbix paboT CTyaeHT

nony4aeT NPakTU4ECKNA OMbIT N HABbIKU:

? B npaBunbHO NOCTAHOBKE 3amavy;

? AHanvaa npo6nem, BO3HVKALWMX NPV PeleHnn 3anay;

? MocTpoeHns anropuTMa peweHns;

? WiccnenoBaHns CXoOMMOCTU 1 ONpeneneHnst TOHHOCTU PeLIeHUS;

? MNpoBeLeHust TECTUPOBaHWS CO3LaHHOM NPOrpaMMmbl;

? IIOKyMEHTUPOBAHMS NMONY4YEHHbIX Pe3yNbTaToB.

3apayu, pewaemble B xoie nabopaTopHOro NpakTnkyma, paccHnTaHbl Ha NpYMeHeHne

TEOPETUYECKMX 3HAHWIA, NONy4aeMbiX NPV OCBOEHWU NEKLIMOHHOrO MaTepvarna no onpeneneHHom

Teme. [Npy 3TOM Npu peLleHnn Kaxaoin Nocneayolein 3afadu, Kak npasuno, TpebyloTcs 3HaHUS

npenbloyluyx TeMaTuYecKrx pasnenos NEeKUMOHHOMO Kypca, U HaBblKy, MONYYEHHbIE NPY pelueHnn

npenblioywyx 3aaay.

PekomeHoyemasi cxema BbINONHEHUs 3aaaHns K nabopaTtopHoii paboTte no AaHHOW AUCLUNINHE

BKtOYAET crenyiolme aTanbi:

1. O3HakoMneHue ¢ 3aaaHnem.

2. MIay4eHre Heobx0AMMOro TEOPETUHECKOro MaTtepuana no NnpeaMeTHon obnactu 3anayu.

3. MNpopaboTka HEOOXOAMMOro TEOPETUYECKOro MaTeprana, CBS3aHHOro ¢ pa3paboTkoi

anropvT™ma.

4. VI3y4eHvie NpUMEpPOB peLleHnsl aHanornyHbIX 3aaav.

5. PaspaboTka anropmTma.

6. NMpopaboTka HeOOXOAMMOro TEOPETUHECKOro MaTepuana, CBA3aHHOro C NMPOrpaMMHON

peanvsauuen anroputma peweHns 3anadu.

7. Co3naHue npoeKkTa NpunoXeHusl U KOAMPOBaHNE anropuTMa Ha Si3blke NPorpaMMUpPOBaHKS.

8. OTnagka v TecCTUpoBaHVe NPorpammbl.

B 3aBMCUMOCTM OT CNIOXHOCTYW peluaemoii 3a4aqu v onbiTa CTyAeHTa HEKOTOpbIe U3 MPUBEAEHHbIX

3TanoB MoryT ObiTb BbIMOMHEHbI HESIBHO, PUHTYMTUMBHO?, NI COBMELLEHbI. Psig aTanos, B

4acTHOCTM, 3Tarnbl 5-7 MOryT KOMBMHMPOBATLCS APYr C APYroM. B HekoTopbix cnyyasx

LOMyCcKaeTCs COBMELLaTb 3Tan COCTABNEHMsI anropuTmMa ¢ KOAMPOBAHUEM Ha A3biKe

NporpaMmMnpoBaHus, 04HAKO 3TO TpebyeT AOCTaTOYHO XOPOLWEro 3HAHNS CMHTakcuca

NCMoMb3yeMOro s3blka.
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Bug pa6ot MeToaounueckue pekomeHgauum
camocTosiTenbHas | 3ydeHne neKUMoHHOro Matepuana BbiNoHSETCS C UCMONb30BaHNEM NNYHbBIX 3anuceit CTyoeHTa 1
pabota peKoMeH0BaHHON NMTepaTypbl. B pesynbTaTe caMonoaroToBKy CTyAeHT AOMXEH OTBETUTb Ha

KOHTPOJbHbIE BOMPOCHI MO pasnaenam Kypca, NpuBeaeHHbIM B paboyeii nporpamme AUCLUMIUHGI.
B cooTBETCTBMU C Nporpammon kypca CTyAeHT LOMXEH BbiNofHUTE nabopaTopHble paboTebl Mo
9-mu Temam. Mo pesynbTatam BbIMONHEHUS 3aaaHNs nabopaTtopHoi paboTbl OPOPMSIETCS OTHET.
NabopaTopHas paboTa 3acunTbiBaeTCs Nnocne 3awmTbl ot4eta. MNpu coaye otyeTa CTyaeHT
JOMKEH NPOAEMOHCTPMPOBATL YMEHUE NCMONb30BaTb CPELCTBa, OCBOEHHbIE Ha NnabopaTopHoi
pabote, Npu peweHun NoaobHbIX 3a4ay, POPMyNIMPOBaTb OTBETLI HA BOMPOCHI MO TeMe
nabopaTopHoli paboTbl.

Mpv NoAroToBKe K coaye oTyeTa o BbIMOSHEHHOW paboTe pekoMeHLyeTCcsl MpodyMaTb OTBEThI Ha
KOHTPOJbHbIE BOMPOCHI, MPYBEAEHHbIE B METOANYECKMX yKadaHusX. [ns caMonpoBepKy yCBOEHUS
maTtepuana nabopaTopHbix paboT NpefHa3Ha4atTCs KOHTPO/bHbIE BOMPOCH! B METOANYECKNX
yKasaHusix.

OpHoi U3 rnaeHbIX 3a8ay y4ebHOro nNpouecca By3a SIBNSETCS Pa3BUTE UHTENNEKTYalbHbIX
cnocobHoCTel y CTyLeHTOB, ONPeaenatoWmnx UHANBMAYaNbHbIA CNOCOH MbIWNEHNS 1
CNoco6CTBYOWMX CaMOPA3BUTUIO NYHOCTU. OLHUM U3 MHHOBALIMOHHBIX METOLOB 00y4YeHus npu
opraHusauum camocToaTenbHOM paboTel CTYNEHTOB sSiBNsieTcs MeTon noptdponuo, CTyneHTam
Heobxoammo cobpatb Habop paboT, nybnukauuii U pa3nnyHbLIX MaTepUanoB, CBS3bIBAIOWMIA BCE
acnekThbl ero AesiTeNbHOCTY MPU U3YYEHUW AUCLUMIUHDBI B LENIOCTHYIO KapTUHY U, doainosyto
narky, B KOTOpPYO CTyAeHTbl NoabupatoT y4ebHblli MaTtepran B COOTBETCTBUU C NepeyHeM
BOMPOCOB /15 CAMOMNOAFOTOBKM K NMPaKTUYECKM 3aHSATUSIM M0 KOHKPETHBIM TEMaM 13y4YaeMbiX
OVICUMMN/VH (Tak Ha3blBaeMble TeMaTnyeckme nopTaonuo).

OT16op MaTepmana ans nopTgoonmo npeactasnser coboi KponoTavMByO UHAUBMAYANBHYIO
CaMOCTOSITENbHYIO PaboTy, MO3BONSIOLWYIO KaXA0MY CTYAEHTY NPOAYyMblBaTh U OCYWECTBNSATb
MOWCK ONTUMANbHOIO PELEHUs KOHKPETHBIX 3aa4, AAMOLLY0 BO3MOXHOCTb NPoaHanManpoBaTth 1
OLIEHUTb YPOBEHb COBCTBEHHOM LEesSTENbHOCTU B LIENSX CBOEr0 NPOgIECCMOHaNIbHO-TBOPYECKOro
camopassutus. JaHHbii B4 paboTtel TpebyeT oT CTyAeHTOB Honblero BpeMeHn Ha
CaMOroAroToBKyY, HO, B KOHEYHOM UTOre, 3aKnaablBaeT OCHOBY rNy6oKux 3HaHWii. CTyaeHT
JOMyCKaeTCs K 3a4eTy TOMbKO NMOCe BbINMONHEHWS U 3alLMTbl 0TYETOB nabopaTopHbix paborT.

Mpw NoAroToBke K coade oTyeTa o BbIMOSHEHHOW paboTe pekoMeHLyeTcsl MpodyMaTb OTBEThI Ha
KOHTPOJbHbIE BOMPOCHI, MPYBEAEHHbIE B METOANYECKMX yKasdaHusX. [ns caMonpoBepKy yCBOEHUS
maTtepuana nabopaTopHbix paboT NpefHa3Ha4aTCs KOHTPO/bHbIE BOMPOCH! B METOANYECKNX
yKasaHusix.

YCTHbI ONpoC

Mpw No4roToBKe K caa4e oT4eTa O BbINOHEHHON paboTe pekoMeHayeTcsl NpoayMaTh OTBEThI Ha
KOHTPONIbHbIE BOMPOCHI, NpnBeOeHHble B METOONYECKUX YKa3aHUAX. ,DJ'IF! caMonpoBepkKkn yceoeHus
maTtepuana nabopaTopHbix paboT NpeaHasHavyalTCs KOHTPO/bHbIE BOMPOCH! B METOANYECKMX
ykasaHusx. Onpoc MoXeT NPOBOOMTCS B BUE TECTOB 1 MPOCTOro ONpoca BO BPeMsi caayn
nabopaTopHoii paboTbi

nposepka
NpPaKTUYeCcKmx
HaBbIKOB

Mpw NOArOTOBKE K MPAKTUYECKUM 3aHSATUSM 1 NMPOBELEHNM nabopaTopHbix pabot
npenycMaTpuBaeTcs:

- CaMOCTOSITENILHOE U3YYEeHME MaTepranoB B COOTBETCTBMU C pa3paboTaHHbIM NnaHOM
npakTuyeckmx n nabopatopHbix paboT;

- OCBOEHWE COBPEMEHHBLIMM METOAAMM U NMPUEMaMK U3ydeHunst yiebHoro mateprana no
VHopmartuke;

OxwnpaeTtcs caMocTosiTeNbHas pa3paboTka KOMMbIOTEPHbIX MPOrpaMM Ha S3blkax BbICOKOMO
YPOBHS1, BLIMONHSOWMUX BbIYUCIEHUS NPW BBINONHEHUM nabopaTopHbix paboTt. Bo3aMoXHO
MCNoNb30BaHMe OPYrnx BblYUCINTENbHBIX CUCTEM.

9K3aMeH

CTyOeHT oonyckaeTcs K 9k3aMeHy TO/bKO Mocie BbiMoHeHNs nabopaTtopHbIx paborT.

Mpn NOAroTOBKE K 9K3aMEHy PEKOMEHOYETCS NOBTOPUTL Matepman nekuuia. [Npu HegocTaToy-HOM
NOHUMAaHNM TEOPETMYECKMX BOMPOCOB UMK 3aTPyOHEHNSX MPU pelleHnn 3aaa4 cneayet nocewarb
KOHCYNnbTaLuu npenoaasarens.

Llna ycnewHoro oCBOEHNS AUCUMUMANHBI [OCTATO4YHO:

1. IMeTb KOHCMNEKT nekuuii;

2. Isyyatb pekomMeHOoBaHHY nnuTeparypy;

3. HeykocHUTENbHO BBIMONHATL 3a4aHUS HA CAMOCTOATENbHYIO paboTy.

4. Monb3oBaTbCA KOHCYNbTaLUMAMU NpenogasaTens.

10. MepeveHb MHGOPMaLMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 06pa30oBaTeNbHOro
npouecca no gucuunIuHe (MOAyno), BKNoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHns 1 MHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)
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OcBoeHune aucumnnnmnHbl "YncneHHble MeTobl pelleHnst audodpepeHLmnanbHbIX YPaBHEHW B YACTHbLIX MPOU3BOAHbIX"
npeanonaraeT NCMoNb30BaHWE CNeayioLero NporpaMmmMHoro obecnedeHmnst  MHPOPMaLMOHHO-CMNPaBOYHbIX CUCTEM:

OnepauwnoHHas cuctema Microsoft Windows Professional 7 Russian

MakeT odoucHoro nporpammHoro obecnedveHusi Microsoft Office 2010 Professional Plus Russian
Bpaysep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader Xl

YyebHo-meToamYeckas nutepatypa ons LaHHOW OUCLMMAUHBI IMEETCS B HANMNYMU B 3NEKTPOHHO-BMBNNOTEYHON crncTeme
" BubnnoPoccuka", nocTyn K KoTopoli npefoctaeneH obyyatowmmes. B 36C " bubnuoPoccuka " npenctasneHsb
KONNEKLMM aKkTyanbHOW Hay4YHOR 1 yuebHOM nuTepatypbl MO ryMaHuTapHbIM HaykaMm, Bkiovatowme B cebs nybnvkauum
BEOYLMX POCCUNCKMX N30ATENbCTB 'YMaHUTAPHON NNTepaTtypbl, U30aHNS HA aHIMNACKOM S3blke BEOYLWMX aMepUKaHCKMX
1 €BPONENCKUX N3[ATENbCTB, @ TaKXe Pefkue U ManoTMpaxHble N34aHNS POCCUACKMX PErMoHanbHbIX By3oB. 95C
"BubnnoPoccuka" obecneymBaeT WMPOKUIA 3aKOHHbIN OOCTYN K HE0BX0AMMbIM 45t 06pa3oBaTeNibHOro npouecca
U3LaHWSM C UCNONb30BAHNEM MHHOBALMOHHbBIX TEXHONOMMIA 1 COOTBETCTBYET BCEM TpeboBaHMAM cheaepanbHbIX
rocynapcTBeHHbIX 0BpasoBaTenbHbIX CTaHAapToB Bbicwero obpasosaHus (PFOC BO) HOBOro nokoneHus.

YyebHo-MeToamn4eckas nutepatypa s JaHHOW AUCUMMNANHBI UIMEETCS B HANMYUK B 3NIEKTPOHHO-BMBNIMOTEYHO cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXunT npom3seneHns
KPYMHENWMX POCCUNCKUX YHEHBIX, PYKOBOAUTENEN roCcyAapCTBEHHbIX OPraHoB, Npenogasartenei segyLmx By30B CTPaHbl,
BbICOKOKBaNMULMPOBaHHbLIX CMELMANNCTOB B pas3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH ¢ y4eToMm
BCEX M3MeHeHU 0bpa3oBaTe/bHbIX CTaHAAPTOB U BKNOYAET y4ebHMKN, yiebHble nocobus, yuebHo-MeToanyeckme
KOMMnekchbl, MOHOrpadum, asTopedeparbl, AuccepraLmm, SHUMKNIoNeaun, CRoBapu U CNPaBoYHNKN,
3akoHo4aTeNbHO-HOPMAaTUBHbIE LOKYMEHTbI, CreumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By3oB. B HacTosiwee Bpemst 35C ZNANIUM.COM cooTtBeTCTBYET BCEM TpeboBaHMSIM doeiepanbHbiX
rocynapcTBeHHbIX 06pa3oBaTenbHbIX CTaHAapToB Bbicwero obpasosaHus (PFrOC BO) HOBOro NokoneHus.

YyebHo-meToamYeckas nutepatypa ons LaHHOW AUCLMUNAUHBI UMEETCS B HANUYMU B 3NEKTPOHHO-BMBNNOTEYHON crncTeme
WNapatenbcTBa "MaHb" , LOCTyN K KOTOpOM NpenocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BkoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTea "flaHb" 1 opyrux BeLylwmx n3naTenbeTs y4ebHOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN NEPUOLNYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKNM 1 r'yMaHUTapHbIM Haykam. 96C
NapatenbcTBa "MaHb" obecneynBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaType 1 HayYHbIM NEPUOLNYECKM U3LAHUSIM MO
MakKCMMarnbHOMY KONMYECTBY NPOUNbHBIX HANPAaBNEHUIA C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHBIX MPas.

YyebHo-MeToanyYeckas nutepatypa ons AaHHOW OUCUMMNINHBI UIMEETCS B HAaNM4nMm B 3N1IeKTPOHHO-6MONNOTEYHO cucTeme
"KoHCcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenocTasneH obyvarowmmes. MHoronpodounbHbIi 06pasoBaTtenbHbli
pecypc "KoHCynbTaHT cTyOeHTa" SBNSeTCS 3NeKTPOHHON BrubnunoTtedHoin cuctemoin (3BC), npepoctasnstoweli 4ocTyn
yepes ceTb VIHTepHeT Kk yyebHo nutepaType 1 OONOAHUTENbHBIM MaTeprnanam, NprobpPeTeHHbIM Ha OCHOBaHUM NPSMbIX
[I0oroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doedepasnbHbIX rocyAapCTBEHHbIX
obpasoBaTtenbHbIX CTaHOAPTOB BbicWwero 06pa3oBaHUst K KOMMNNEKTOBaHMIO 6MBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
yacTn oopMmnpoBaHns PoHO0B OCHOBHOW 1 OOMNONHUTENBHOW NUTEpPatypbl.

11. OnncaHue maTepuanbHO-TeXHUYeckon 6a3bl, HEO6XOANMMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npoLecca no gucuunanHe (Moaynko)

OcBoeHve ancUMnInHbI "YUcneHHble METOAbI PelleHns AudpepeHLManbHbIX ypaBHEHUIA B YaCTHBIX MPOU3BOLHbIX"
npegnonaraeT UCMoNb30BaHWE CNeaytollero MatepuanbHO-TEXHUYECKOTo 06ecrneyeHmns:

MynbTuMeguiiHas ayautopus, BMectumocTbio 6onee 60 yenosek. MynbTumMeninHas ayamTopus COCTOMT U3
WHTErpmMpoBaHHbIX NHXEHEPHbIX CUCTEM C €ANHON CUCTEMOM YNpasieHNs, OCHalleHHasa COBPEMEHHbIMY CpencTBaMm
BOCNPOU3BEAEHNS U BU3yanusaumm nioboli BULEO 1 ayano MHGOpMaLLK, MONYYEHNS N Nepenadn SNeKTPOHHbIX
[OKyMeHTOB. Trnosas KoMnnekTaums MynbTUMeaUnHON ayauTopmumn COCTOUT M3 MybTUMEANAHOMO NPOeKTopa,
aBTOMATU3VMPOBAHHOMO NMPOEKLUMOHHOMO 3KpaHa, akyCTMHECKON CUCTEMbI, & TaKXE NHTEPAKTUBHOM TPUOYHbI
npenoasaTens, BKIoYaLWwen Ta4-CKpYH MOHUTOP C AMaroHanbio He MeHee 22 AioMOB, NEePCOHaNbHbIN KOMMbIOTEp (C
TEXHUYECKMN xapakTepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHpepeHL-MUKPOIOH,
6ecnpoBoAHON MUKPOGIOH, Brok ynpasneHusi obopynoBaHueM, nHTepdoeiicel noakntoveHus: USB,audio, HDMI.
NHTepakTmBHas TpnbyHa npenonaBatens SBASETCS KMOYEBLIM S/IEMEHTOM ynpaBneHus, 06 beJUHSAIOWMM BCe YCTPOCTBa
B €OMHYI0 CUCTEMY, U CNYXXWT NOMHOLEHHbIM paboymM MecToM npenogasartens. [NpenonasaTtent NMEET BO3MOXHOCTb
NEerko ynpaensTb BCEl CUCTEMOW, HEe 0TXOAS OT TPMBYHBI, YTO NMO3BONSET NPOBOANTL NEKLMU, NPAKTUYECKME 3aHATUS,
npeseHTauum, BebuHapbl, KOHPEepeHUUM 1 Apyrue Buibl ayAUTOPHON Harpy3ky obyyatowmxcs B yaL06HOR 1 LOCTYNHOM
INS HUX OOPME C NMPUMEHEHNEM COBPEMEHHbBIX UHTEPAKTUBHbBIX CPELCTB 0Oy4YEHWS, B TOM YACIE C UCMONb30BaHNEM B
npoLecce 0by4yeHns BCeX KOPropaTMBHbIX pecypcoB. MynbTuMeouiiHas ayantopus Takxe OCHaleHa WPOKONONOCHbIM
LOCTYMOM B CETb MHTEPHET. KoMnbloTepHoe 060pynoBaHMEM UMEET COOTBETCTBYIOLWEE NMLEH3NOHHOE NPOrpamMMHoe
obecneyeHue.

KomnbloTepHbIii knace, npeacTaBnsowmin coboin paboyee Mecto npenoaaeatenst U He MeHee 15 paboynx mecT
CTYLEHTOB, BK/OYAIOWMX KOMMbIOTEPHBIA CTON, CTYN, MePCOHANbHbIA KOMMbIOTEP, NMNLEH3VOHHOE NPOrpamMMHoe
obecneyeHune. Kaxablii KOMNbOTEP UMEET WNPOKOMONOCHBIA fOCTYN B ceTb VIHTepHET. Bce KOMMbIOTEPbI NOLKIIOYEHDI K
KOpropaTnBHON KoMnbioTepHOW cetn KDY n Haxooatcs B eAMHOM OOMEHE.
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12, Cpeﬂ,CTBa apgantauumv npenogasaHusl ogUCUNMNIUHDbI K I'IOTpeﬁHOCTﬂM 06y'-|arou.|.uxca UHBaNUQooB U nuuy C
orpaHn4eHHbIMU BO3MOXHOCTSAMU 300P0OBbSA

npl/l Heobx0OMMOCTV B O6p33083TeﬂbHOM npouecce NpuMeHsaTCa cnegyowme MetTodbl U TEXHONOrnn, obneryatouwue
BOCMpUATME UHpopMaLnUm 06y‘-Ia}OLIJ,I/1MI/ICFI nHBanngamn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMIU 300P0BbA:

- cO3aaHve TEKCTOBO BEPCHM NOBOro HETEKCTOBOrO KOHTEHTA ANS €0 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbIE (POPMbI, yO0OHbIE NS PA3NNYHbIX NOfb30BaTENEN;

- CO3[aHne KOHTEHTA, KOTOPbI/i MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 notepn AaHHbIX UK CTPYKTYpb,
npenycMoTPeTb BO3MOXHOCTb MacwTabypoBaHus Tekcta u n3obpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNpaBieHNs KOHTEHTOM C KnaBuatypbl;

- CO3[aHve BO3MOXHOCTEW AJis 06y4atoLmMxcsl BOCIPUHUMATb OLHY M Ty XX€ MHOOPMaUMIO U3 PasHbIX MCTOYHIKOB -
Hanpumep, Tak, 4Tobbl NMMLA C HAPYWEHWUAMI Clyxa NOoNMyyYani MHGOPMALIMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
ayamanbHo;

- NPVYIMEHeHNe NPOorpaMMHbIX CPeACcTB, obecneymBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUI, OOPMUPYEMBIX
OMCLMMIMHOM, 3a CHET aNlbTepHATUBHbBIX CNOCOO0B, B TOM YMC/e BUPTYasbHbIX nabopaTopuii U CUMYNSILIMOHHBIX
TEXHONOIMIA;

- MPUMEHEHNEe ANCTaHUMNOHHBIX 06pa3oBaTenbHbIX TEXHONOMUIA ANs nepeaady MHopMauum, opraHn3aumm pasnmyHbIX
oOpPM MHTEPaKTMBHOW KOHTAKTHOM paboTbl oby4yatolwerocs ¢ npenonaeaTeneM, B TOM Yncne BebnHapoB, KOTopble MOTyT
6bITb NCMONb30BaHbI AJ151 MPOBEAEHNS BUPTYaNbHbIX NEKUMIA C BO3MOXHOCTbIO B3aMMOLENCTBNS BCEX Y4aCTHUKOB
ONCTaHLUMOHHOrO 06y4eHns, NPOBELEHUS CEMMHAPOB, BBICTYMNEHNS C AOKNaAaMN U 3aLWUTbI BbIMONHEHHbIX paboT,
NpoBeaeHNs TPEHNHIOB, OpraHM3aunn KONeKTMBHO paboThbl;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIMIA 4N OpraHnu3aLmmn OopM TEKYLLETO U MPOMEXYTOYHOMO
KOHTpOns;

- yBenndeHne npononxXmnTenbHoOCTh coayn 06y'-|a+ou4v|M09| MHBANMOOM UNN NNLIOM C OrpaHU4eHHbIMN BO3SMOXHOCTAMA
300p0BbSA hopM I'IpOMe)KYTO‘-IHOI7I arTectaunm nNno OTHOLWEHUIO K yCTaHOBﬂeHHOI7I NPOAOIXXUTENIbHOCTUN NX caa4vun:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm ak3ameHa, NPoBOAMMOrO B MUCbMEHHOI popMe, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXNUTENBHOCTU MOArOTOBKM 06y4Yatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowWerocs npu 3awmTte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cooteeTcTBMU ¢ TpeboBaHnsaMm ®rOC BO n yuyebHbiM nnaHom no HanpasneHuto 01.03.02
"MpuknagHas MaTematmka u nHgopmartuka” .
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