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Conep:xkanue

1. TlepedeHs IIAHUPYEMBIX PE3yIHTATOB O0OYUEHHSI M0 TUCHUIUIAHE (MOIY/II0), COOTHECCHHBIX C IUTAHUPYEMbBIMH PE3Y/IbTaTaMK
ocsoenust OITIOIT BO

2. Mecto nucuuminHsl (Moaysst) B ctpykrype OITOII BO
3. O6BpeM OUCOUILUTMHBI (MOIYIIS) B 3aYETHBIX CIMHAIAX C YKa3aHWEM KOJIMYECTBA YacOB, BHIACICHHBIX Ha KOHTAaKTHYIO paboTy
o0yJaromuxcs ¢ IperoaaBaTesieM (1o BuaaM yueOHBIX 3aHATHI) U Ha CAMOCTOSTEIBHYIO pad0Ty 00yJIaroIuxcs

4. ConeprxaHue AUCIUILTAHBI (MOIYJIA), CTPYKTYPUPOBAHHOE 10 TeMaM (pa3J/ieiaM) ¢ yKa3aHueM OTBEICHHOTO Ha HUX KOJIUYECTBA
aKaJeMHUIeCKHAX YacOB M BUAOB yUeOHBIX 3aHATHI

4.1. CTpyKTypa ¥ TeMaTHYECKHUI I1aH KOHTAKTHOM U CaMOCTOSITENIHOI paOOTHI 1O JUCILMILINHE (MOJLYJIIO)

4.2. ComeprkaHue AUCITUTUTAHBI (MOJTYJIS)

5. Ilepeuenb yueOHO-METOANYECKOTO 00ECIIEUESHUS ISl CAMOCTOSTENBEHON paboThl 00YJaIOIIUXCS [0 AUCIUIUINHE (MOJTYJIIO)

6. @OH OLIEHOYHBIX CPEACTB O AUCLUIIINHE (MOAYIIIO)

7. Ilepedens muTepaTypsl, HEOOXOIMMOI TSI OCBOCHHS AUCIUTUTAHBI (MOJIYJIS)

8. [lepeuens pecypcoB HHPOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH "VHTepHeT", HE0OXOMUMBIX JUIl OCBOCHHS JUCIUIUTHHBI
(Momymst)

9. MeTonnueckue yka3zaHus 1 00Y4alomINXCs 10 OCBOCHUIO JUCIUIUTHHBI (MOYJIs)

10. TTepeueHp MHPOPMAIIMOHHBIX TEXHOJIOTHI, UCIIOIB3YEMBIX MIPH OCYIECTBICHHH 00pa30BaTEIBHOIO MPOIECCa MO AUCITUILTHHE
(Momyro0), BKITIOYAs IEPEUCHBb MTPOTPAMMHOTO 00eCTICUeHHS ¥ MH(POPMAIMOHHBIX CIIPABOYHBIX CUCTEM (TIPH HEOOXOIUMOCTH)

11. Onucanue MaTepUaTbHO-TEXHUYECKOM 0a3bl, HEOOXOIMMOH Il OCYIIECTBICHHS 00pa30BaTEIBLHOIO MPOIIEcca MO AUCIUTLINHE
(Momymio)

12. CpezncrtBa amanTauy MperogaBaHus TUCIHIUTHHEI (MOAYIISA) K IIOTPEOHOCTAM 00YYaIOMINXCS MHBATUIOB H JIHII C
OrpaHNMYCHHBIMU BO3MOKHOCTAMU 3J0POBbs

13. IIpunosxerue Nel. @OH OLIEHOYHBIX CPEICTB
14. TIpunoxxerne No2. [lepedeHs muTepaTypbl, HEOOXOIUMOMN IS OCBOCHUS TUCIHATUTHHBI (MOIYIIST)

15. Ipunosxxenue Ne3. [lepeueHs HHPOPMAMOHHBIX TEXHOJIOTHIA, HCIIOJIB3YEMBIX JUIsl OCBOSHHMS TUCIUILTHHBI (MOJLYJIs), BKIIFOUast
HepeyeHb IPOrpaMMHOT0 oOecrieueHns: 1 HH(YOPMAaMOHHBIX CIIPAaBOYHBIX CHCTEM



[Mporpammy nucuuminHbl pazpadoran(a)(yu) crapimuii npenoaasarens, K.H. Anucumosa J.C. (Kadenpa MaTeMaTHKu ¥ IPUKIIAHON
MH(OPMATHUKH).

1. llepeyeHb MJIAHUPYEMBIX Pe3YJIbTATOB 00y4eHHUSsI 10 JUCUMILJIMHE (MOAYJII0), COOTHECEHHBIX € IVIAHMPYEMbIMH
pe3yabtatamu ocsoenust OIIOII BO

OOyyaronuics, OCBOUBIINI JUCHUILTMHY (MOJYJIb), TOJDKEH 00J1a1aTh CIeYIOINMH KOMIICTEHIIUSIMH:

Iudp Pacimingposka
KOMIIETCHIIMH  (Mpuo0peTaeMoil KOMIeTeHIUH

CriocoOeH TIPUMEHATH €CTECTBEHHOHAYYHBIC U 06H.[€I/IH)K6HepHLIe 3HAHHUA, MCTOAbl MAaTEMAaTHYCCKOT'O aHAJIN3a 1

OI1K-1 .
MOJIETMPOBAHMS, TEOPETHYECKOTO U SKCIIEPUMEHTAILHOTO UCCIIE0BaHUS B TPO(ECCHOHAIBHOMN JIESITENEHOCTH
3HATH cIIOCOOBI MPUMEHEHHS €CTECTBEHHOHAYYHBIX U OOIICHH)XCHEPHBIX 3HAHUH, METOJIOB MaTEMaTHYECKOTO

OI1K-1.1 QHaJIM3a U MOJEITUPOBAHUS, TEOPETHUECKOTO U SKCIIEPUMEHTAIBHOTO UCCIECIOBAHIS B PO ECCHOHATBHOM
e TeTbHOCTH

OIK-1.2 'YMeTb IPUMEHSTh €CTECTBCHHOHAYYHBIC U OOIICHH)KCHEPHbBIC 3HAHHSI, METOIbl MATEMAaTHYECKOTO aHAIIN3a H

MOACIIMPOBAHUSA, TCOPCTUICCKOI'O U 3KCIICPUMEHTAJIBHOI'O UCCJIICAOBAHNS B HpO(I)eCCHOHaJ'ILHOﬁ JCATCIBHOCTHU

BnaneTs ciocoOHOCTBIO IPUMEHATh €CTECTBEHHOHAYUHBIE M OOIIEUHKEHEPHbIE 3HAHUS, METObBI
OIIK-1.3 MaTeMaTHYeCKOTO aHaM3a U MOJISIMPOBAHMS, TEOPETUIECKOTO U 3KCIIEPUMEHTAIBHOTO HCCIICIOBAHNS B
podecCHOHANBHOM NS TENFHOCTH

OO0y4aronuiics, OCBOUBIINH AUCIUTLINHY (MOIYIIB):

JlomxeH 3HaTh:

parroHaIbHbIC CIIOCOOBI MPUMEHECHUS CCTCCTBCHHOHAYYHBIX 3HAHUH, TECOPETUUECKOTO U IKCIIEPUMEHTAILHOTO HCCIICIOBAHUS B
po¢eCCHOHATBHOM NESITEIBHOCTH, TCOPETHUCCKUES OCHOBBI METOIOB M MOJICJICH MCCIICIOBAHUS OMICPAIIHIA.

JloJDKeH ymeTh:

palHOHAIBHO MPUMEHSTh €CTECTBEHHOHAYYHbBIC 3HAHHSI, METO/IbI TEOPETHIECKOTO U IKCIIEPUMEHTAIILHOTO UCCIICIOBAHMUS B
po¢eCCUOHATIBHOM e TeIbHOCTH, PEIIaTh 3a1a4YK JHHEHHOTO POrPaMMHUPOBAHUS TPAPUUSCKHUM U CUMIUIEKCHBIM METOIOM.
Jlo/oKeH BIIAIETh:

CIIOCOOHOCTBIO paroOHAJIbHO MPUMEHATH €CTECTBECHHOHAYYHBIC 3HAHUA, MECTOJAbI TCOPETUYCCKOT'O U OKCIICPUMEHTAJIBHOTO
HUCCICA0BAaHUA, METOAbBI HCCIICAOBAHMNA onepaunﬁ B HpO(beCCHOHaHLHOﬁ ACATCIIbHOCTH.

2. MecTo qucuuminnel (MoayJst) B ctpykrype OIIOII BO

JlanHas aucumiuinHa (MozyJib) BItodeHa B paszaen "51.0.04.05 Jucuuruimebl (Moxyii)" OCHOBHO# mpodeccHoHaNIbHON
obpazoBatenpHO porpammsel 09.03.03 "Ipuknanuas napopmatuka ([IpukiragHas nHPOpMATHKA B 9KOHOMHEKE)" W OTHOCHUTCS K
00s13aTeJIbHBIM JUCIUIUIHAM.

OcBaunBaercs Ha 3, 4 Kypcax B 6, 7 ceMecTpax.

3. O0beM TUCHUILUIMHBI (MOIYJIs) B 32a4€THBIX eIUHUIAX ¢ YKA3aHHEM KOJIH4YeCTBA YaCOB, BbIIeJEHHbIX HA KOHTAKTHYI0
padoTty o0yuarommxcsi ¢ npenoaaBaresieM (10 BUIaM y4eOHBIX 3aHATHI) U HA CAMOCTOSITEJILHYIO Pa0oTy 00y4Yalomuxcs

OO01mas TpyI0eMKOCTh TUCIUILINHBI COCTaBISIeT 8 3a4eTHBIX(bIe) enuHuI(bI) Ha 288 yaca(oB).

KonTaktHas pabota - 36 gaca(oB), B TOM 4HcIe JeKIuu - 12 gaca(oB), mpakTudeckue 3ausaTus - 0 gaca(o), 1abopaTopHbie paboOTHI -
24 gaca(0B), KOHTPOJIb CAMOCTOSITENIFHOH paboTs! - 0 yaca(oB).

CamocrosrtensHas paboTa - 239 yaca(oB).
KonTpons (3a4€t / sk3ameH) - 13 gaca(oB).
dopma MpoMeXyTOYHOTO KOHTPOJISI JUCHUITIMHEL: 3a4eT B 6 ceMecTpe; 3K3aMeH B 7 ceMecTpe.

4. Conep:xanue TMCIUIIHHBI (MOAYJIf1), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3fejiaM) ¢ yKa3aHHeM O0TBeJeHHOr0 Ha HUX
KOJIMYeCTBA aKaJeMHYeCKHX YaCOB U BU0B YUYeOHbIX 3aHATHI

4.1 CTpyKkTypa ¥ TeMaTHYeCKHUIi IVIAH KOHTAKTHON U CaMOCTOATEIbHOI padoThl MO0 AUCHMILIUHE (MOIYJIIO)

Buanl 1 yachbl
N Ceme A

" CamocronTe
Paznesibl AMCHUNIUHBI / KOHTaKTHO# padoTsl,
cTp bHasi padoTa
MOTyJIst X TPYA0EMKOCTh




(B yacax)

I[IpakTnuec |[JIaboparop
Uleknuu [Kue HbIE
3aHATHS padoThl

1. |[Tema 1. OcHOBHbIEC TOHSTHUS JUCIUIIITHHBI 6 2 0 0 40

2. |Tema 2. OCHOBBI IMHEHHOTO MTPOTPAMMHUPOBAHUS 6 2 0 2 40

3 TeMa“?). [TpuknaaHble ONTUMHU3ALMOHHBIE METOIBI PELICHUS 3a1a4 6 > 0 10 12
ITMHEIHOTO POrpaMMHUPOBAHUS

4. |Tema 4. Teopus ABOHCTBEHHOCTH 7 2 0 4 37

5. [Tema 5. Pemienue 3a/1a4 11eJI049MCICHHOTO IPOTPAMMHPOBAHHUS 7 2 0 4 40

6. [Tema 6. Pemenue 3a1a4 HEJMHEHHOTO IPOrPaMMHUPOBAHHMS 7 2 0 4 40
Mtoro: 275 12 0 24 239

4.2 CoaepsxkaHue JUCHMILVIMHBI (MOLYJIs1)

Tema 1. OcHOBHBIE NOHATHUS JHCIHMILIHHBI

[Tpeamer uccienoBanus onepanuii U MeTobl onTuMu3anrui. OCHOBHBIE MOHATHA U onpenenenus. Kinaccudukanms u
MaTeMaTHYECKOe MOJEUPOBAHKE 3a/1a4 HCCIENOBAaHN onepaluii. DKOHOMHKO-MaTeMaTHYECKUE MOJENHN 3a1a4 HCCIIEeIOBaHUS
onepanuit

Tema 2. OCHOBBI JIUHEHHOTO MPOrPaMMUPOBAHUS

DopMEl 3anrcH 1 KIaccupUKauA 3a1ad TuHeHoro nporpammuposanust (3J111). 'padudecknii MmeTon pereHns cTaHAapTHOM
3anayn. MccnenoBanue u HaxoxaeHue pemenust ocHoBHou 3JII1. CBoiicTBa 3a7a4 IJMHEHHOTO IPOrpaMMHUPOBAHUS

Tema 3. IlpukjagHble ONTUMHU3ALMOHHbIE METOAbI PellIeHUS 32124 JUHEHHOr0 NPOrpaMMHUPOBAHMS

Cumekc-mMeTo]] (METO MOCIEA0BATENFHOTO YIIydIeHns m1ana). OcoOble ciydan CUMIUIEKC-MeToAa. TabInuHbIi CHMILIEKC-
Mmeton. [Torstie 06 M-MeToze (MeToe NCKYCCTBEHHOTO Oa3ca)

Tema 4. Teopusi 1BOHCTBEHHOCTH

DKOHOMHYECKasi HHTEpIIpeTanus 3aa4qu, ABOMCTBEHHOH 3ajaue 00 NCIONb30BaHNH PecypcoB. Buibl MaTeMaTHueckux Moenen
JIBOMCTBEHHBIX 3a/1a4. HaxokaeHue pelieHus ABOMCTBEHHOM 3a/1auy 110 PEUIEHUI0 UCXOAHOU

Tema S. Pemienue 3a1a4 1e/104MCJIEHHOI0 IPOrpaMMHUPOBaHUS

Mertons! oTcedenus. Meton I'omopu. Perrenne 3a1a4 11eJI04MCICHHOTO IPOrPaMMHPOBAHUS METOIOM BeTBeil u rpanuil (MBI).
AHau3 yCcTOMIMBOCTH oNTUManbHOTO pertenus 3J1I11

Tema 6. Pemienne 3a1a4 HeJJMHEIHOT0 MPOrpaMMMPOBAHUSA

Kiaccudukanms 3a1a4 onTUMU3ALNMHN U aHATUTHYECKUX METOJIOB PELICHUS HEIMHEWHBIX 3a1a4. [ paduueckuii MeTo st
HEJIMHEWHOTO IporpaMmupoBanus. Meron MHoxutenen Jlarpanxa. PerieHne 3k0HOMUYEeCKUX 3a/1a4 METOAAMU HEIMHEHHOTO
IpOrpaMMHUpPOBaHKs. MOAEIH BBITYKIOrO IPOrpaMMHUPOBAHHUS

5. llepeyenb y4eOHO-MeTOAMYECKOI0 00ecneyeHusl AJIs CAMOCTOSITeIbHOI padoThl 00y4YaIOLIUXCH 110 AUCUMILIMHE (MOYJII0)

CamocTositenpHas paboTa 00y4aroIUXCsl BBINOIHAETCS MO 3a/JaHUI0 U IIPH METOINYECKOM PYKOBOJCTBE IIpEnoiaBares, Ho 6e3 ero
HENoCpeICTBEHHOTO yuacTusi. CamocTosiTeNIbHAs padoTa MogpasesseTcs Ha CAaMOCTOSATENbHYIO pab0Ty Ha ayIUTOPHBIX 3aHATUSIX U
Ha BHEAyIUTOPHYIO CAMOCTOSITENbHYIO padoty. CamocTosiTeNbHast paboTa 00yJaroniXcst BKIIOYAET KaK MOJHOCTHIO
CaMOCTOSATEIIbHOE OCBOECHHE OT/AEJIBLHBIX TeM (pa3/ieioB) JUCIHUIUIMHBI, TaK U POpabOTKy TeM (pa3iesioB), 0CBAaUBAEMBIX BO BPEMs
ayaAMTOpHOW paboTel. Bo Bpemst caMocTosTeNbHOM paboThl 00ydaromuyecs YUTaloT U KOHCIIEKTUPYIOT YUeOHYI0, HAyYHYIO U
CIPaBOYHYIO JINTEPATYPY, BHIIOTHSIIOT 3aJJaHNs, HAIIPABJICHHBIEC Ha 3aKpeIUIeHHE 3HAHUHN U OTPabOTKY YMEHHUH M HAaBBIKOB,
TOTOBSITCS K TEKYIIEMY U IPOMEXYTOUYHOMY KOHTPOJIIO 110 TUCIIUILIHHE.

OpraHu3zanusi caMoCTOSTEILHON paboThl 00YyUYarOIIMXCsI perfIaMEeHTUPYETCSl HOPMAaTHBHBIMHU JJOKYMEHTAMH, Y4€OHO-METOANIECKON
JUTEPATypOH U FIEKTPOHHBIMU 00pa30BaTENbHBIMI PECYPCAMH, BKITIOYAS:

[Mopsimokx opraHM3aMy ¥ OCYIIECTBICHUS 00pa30BaTEIbHON JEeSITeTHPHOCTH TI0 00pa30BaTEeIbHBIM IIPOTPAMMaM BBICIIETO
o0pazoBaHus - MporpaMmam OakajlaBpuara, IporpaMMam CHEeUaINTeTa, IPOrpaMMaM MaruCTparypsl (yTBEpXkKICH NPUKa30M
MuHuncrepcTBa o0pa3zoBaHus U Haykn Poccuiickoit @enepanuu ot 5 anpenst 2017 romga Ne301)

[Mucemo MunuctepcrBa oopazoBarusa Poccuiickoit @eneparim Nel4-55-996un/15 ot 27 Hos6ps 2002 1. "O6 akTHBU3AINH
CaMOCTOSATENLHOM PabOThI CTYAECHTOB BBICHINX y4eOHbIX 3aBeeHUIT"

VYcraB denepanbHOro rocy1apcTBEHHOTO aBTOHOMHOT'O 0Opa3oBarensHoro yupexaenus "Kazanckuit (IIpuBoinkckuit) denepaibHbIi
yHHBEpcHTET"

[TpaBuna BHyTpeHHEro pacnopsiika (eaepanbHOro rocy1apcTBEHHOTO aBTOHOMHOT'O 00pa30BaTeIbHOTO YUPEXKICHHUS BBICIIETO
npodeccronansHoro oopazosanus "Kazanckuii (IIpuBomkckuit) GpenepanbHbI yHUBEpCUTET"

JloxansHble HOpMaTHBHBIE akTHI Kazauckoro (IIpuBomkckoro) ¢heaepaabHOTO YHUBEPCUTETA

6. ®oH/I OLIEHOYHBIX CPEJCTB M0 AUCUMILIMHE (MOAYJII0)



@DoH/T OLIEHOYHBIX CPEICTB MO AUCIUILTHHE (MOYIII0) BKIOYACT OLICHOYHBIC MAaTePHAIIbI, HAIPABICHHBIC HA IIPOBEPKY OCBOCHHS
KOMIIETCHIINH, B TOM YHCJIEC 3HAHUH, yMEHUH 1 HaBBIKOB. DOHA OIIEHOYHBIX CPEICTB BKIFOYACT OLICHOYHBIE CPECTBA TEKYIIETO
KOHTPOJISI ¥ OLIEHOYHBIE CPEACTBA IPOMEKYTOUHON aTTECTAIINH.

B (oHze O1eHOYHBIX CPECTB COAEPIKUTCS CIeAyIoIas HHPOpMAaIs:

- COOTBETCTBHE KOMIICTCHIIMH INTAHUPYEMBIM Pe3yJIbTaTaM 00y4eHHs 110 AUCHHUILIHHE (MOAYJIIO);

- KpUTEPUH OLICHUBAHUS C(HOPMHUPOBAHHOCTH KOMITETEHIINH;

- MeXaHu3M (OPMHPOBAHUS OICHKH 110 JUCIUILIHHE (MOIYIIIO);

- ONMCaHUE NOPSIKA MPUMEHEHHS M POLIEAYPH! OLCHUBAHMUS JUISl KQKIO0TO OLIEHOYHOTO CPEJICTBA;

- KpUTEPUH OLICHUBAHHMS U1l K&XKJOTO OLCHOYHOT'O CPEICTBA;

- COJIepKaHUe OIIEHOYHBIX CPEACTB, BKIIOUasi TPEOOBAHUS, IPEABSIBISIEMbIC K ISHCTBUAM 00YUYarOIUXCsl, AEMOHCTPUPYEMBIM
pe3ynbTraTam, 3a1aHus Pa3IHYHBIX THUIIOB.

@DoH/T OLIEHOYHBIX CPEACTB MO AUCIUIUTHHE HaxoauTcs B [Ipuinoxkennu 1 x mporpaMme TUCHUTUTAHBI (MOIYITIO).
7. IlepeyeHsb JIUTEPATYpPbl, HEOOXOAMMOM AJIs1 OCBOECHUS TUCHMILUIMHBI (MO1YJIs1)

OcBoeHne QUCIUIUIMHBI (MOYJIs) IPEAIoJaraeT M3yu4eHne OCHOBHOW M JIONOJIHUTENNBEHON yueOHOH mutepaTypsl. Jluteparypa
MOJKET OBITh TOCTYITHA OOYYAOIINMCS B OJJHOM H3 IBYX BapHaHTOB (JIMOO B 0OOWX U3 HUX):

- B DJICKTPOHHOM BHJIE - Y€pe3 JIEKTPOHHbIE OMOIMOTEUHBIE CHCTEMbI HA OCHOBaHMH 3aKitoueHHbIX KOY noroBopos ¢
MIPaBOO0JIAIATEIISIMY;

- B IIe4aTHOM BHJE - B Hayunoit 6ubnmoreke EmaOyxckoro macTHTYTa KOV. Oby4atomuecs noxyqatoT y9eOHYI0 IUTEpaTypy Ha
a0OHEMEHTE [0 YNTATEILCKUM OMIICTaM B COOTBETCTBHUH C ITPAaBHIIaMH T0JIb30BaHusT Hay4Hol OHOIHOTEKOMH.

DJeKTpOHHBIE U3JJaHUs JOCTYIIHBI JIUCTAHIIMOHHO U3 JI00OH TOYKH MPU BBEICHUU 00yYatoLIMMCs CBOETO JIOTHHA U MapoJIsl OT
JUYHOTO KaOWHEeTa B cucTeMe "DIeKTpOoHHBIN yHUBepcuTeT" . [Ipr MCTIoNp30BaHAN ICYATHBIX M3IaHUN ONOIHOTEUHBIH QOoHA
JIOJDKEH OBITh YKOMIUICKTOBaH MMM U3 pacdera He MeHee 0,25 sK3eMInIIpa Ha KaXXKJ0ro 00yJaronierocst U3 4ncia Jui,
OJTHOBPEMEHHO OCBAMBAIOIINX JAHHYIO JUCIHUIUINHY.

[Tepeuenp y4eOHOI IMTEPATYPBI, HEOOXOAUMOIT 111 OCBOSHHUS TUCLUILIMHBI (MOYJIs1), Haxoautcst B [Ipunoxenun 2 k padboueit
IporpamMme AUCHUILTHHBEL. OH IOIeXHUT OOHOBICHHIO IIPU M3MEHEHUH ycIoBHi 1oroBopoB KOV ¢ npaBoobnanarenimu
ANIEKTPOHHBIX M3IaHUHN U IPHU U3MEHEHNN KOMIUTeKToBaHus (poHmoB HayuHott Oubmuorexn Enabyxckoro nHcTuTyTa KOVY.

8. Ilepeuens pecypcoB MH(POPMANUOHHO-TEIEKOMMYHUKANMOHHOM ceTH ""MHTepHeT", HE0OOXOAUMBIX JIJIS OCBOEHUSI
JMCHUIIHHBI (MOAYJIS)

On-line yue6uuk no Teme "JluneitHoe nporpammupoBanue'. - http://www.mathelp.spb.ru/lp.htm
YuebHoe nmocobue o teme "BeeneHue B muHelHOe nporpammupoBanue” - http://ecocyb.narod.ru/217-220/begin.htm
Teopwust urp u KcclieoBanue onepaiuii - https://intuit.ru/studies/courses/676/532/info

9. MeToanyeckne yKazanus JJisi 00y4aomuxcs 1Mo 0CBOEHUIO TUCHUIIUHBI (MOYJIs)

Bua pador MeToauyecKue peKoMeHAaluu

lexnuu Jlex1inoHHbIE 3aHATUSA IPOBOAATCS C UCIOIb30BAHUEM UHTEPAKTUBHBIX TEXHOJOTUHN U NIPEATIONAral0T aKTUBHOE
y4JacTue CTy/AEHTOB. J{JI MOATOTOBKHU K 3aHATHAM PEKOMEHIYETCS BBICISATh B MaTepuale npoOieMHbIe
BOIIPOCHI, 3aTparuBaeMble MPENoAaBaTesIeM B JEKINH, U TPYNITUPOBaTh HH(POpMaNNIo BOKPYT HUX. JKenaTeapHO
BBIJICJIATH B HCIIOJIB3yEMOM JIUTEpaType MOCTAaHOBKH BOIIPOCOB, HAa KOTOPBIE PA3HBIMU aBTOPaM MOTYT OBITH
JIaHbI pa3IU4YHbIe OTBETHl. Ha OCHOBaHMM NMOCTAaHOBKU TaKHUX BOIIPOCOB CIIEAYET COOMPATh ApTyMEHTHI B MOJIb3Y
Pa3IUYHBIX BAPHAHTOB PEIICHHUS IOCTABICHHBIX IIPOOIIEM.

maGopaTtopHble | 1 ycremHoro BEIOIHEHHS Ja00paTOpHBIX paboT TpedyeTcst H3ydnTh MaTepraln Jeknui. [Ipuctymats x
paboThI BBITIOJTHEHHIO J1TA00PaTOPHOI pabOThl MOKHO TIOCTIE PEIBAPUTEIBHOTO IPOUYTEHHSI TEOPETUUECKOTO MaTepHania.
BrimosiHenue ciaexyer MpoBOANTE, PYKOBOJICTBYSCH MTOPSIKOM PaOOTHL. Y CIIEIIHOE BHIITOJIHEHHE JTJA00PaTOPHOH
paboTHI 03HAYAET, YTO CTY/IEHT BBHIIIOJIHMII OCHOBHYIO Pa0OTY, a TaK)KEe OTBETHII Ha BOIIPOCHI WIIN BBITTOJIHHIT
JIOTIOJTHUTENBHBIE 3aJaHHUs.

CaMOCTOS- CamocrosTensHas paboTa CTyJEHTOB 0 TUIAKTHIECKON CYTH MPEJICTABIAET COO0I KOMIIIEKC YCIOBHI
TesibHast paboTa | 00y4eHHs, OpraHu3yeMbIX IPEToIaBaTesIeM U HAallPaBJICHHBIX Ha CAaMOIIOATOTOBKY yJaluxcs. YyeOHas
JIeITeNIbHOCTh MPOTEKaeT 0e3 HeIOCPEICTBEHHOTO y4acTHs IPETIOIaBaTelis H 3aKII0YaeTcs B IpOopadoTKe
JIEKIIMOHHOTO MaTepraa, IIOATOTOBKE K YCTHOMY OIIPOCY M TECTHUPOBAHHIO, K Ta00PaTOPHBIM U MPAKTHYECKIM
3aHATHUAM; H3Y9CHUH YIeOHOH TUTEepaTyphl U3 OCHOBHOTO W JOIOJTHHUTEIFHOTO CIHCKA.

3ayeT 3adeT Mo Kypcy mpoBoauTcs o omneram. [Ipu moaroToBke K 3a4eTy HEOOXOIUMO ONUPATHCS Ha HCTOYHUKH,
KOTOpBIEe pa3dupalich Ha JIEKIMIX B TeUeHHE ceMecTpa. Ha 3aueTe CTyAeHTy npeziaraeTcst OmiieT, B KOTOpOM
TPH BOTIPOCA, MTOCTEIHUI U3 KOTOPBIX HOCUT MpaKTHIecKuid xapakrep. [Tocie oTBeTa cTyieHTY MOTYT OBITh
3a/1aHbl TOTIOJTHUTEIHHBIE BOIIPOCHI.

bK3aMeH OK3aMeH 1o Kypcy npoBoautcs 1o Omretam. I1pn mOATOTOBKE K 3a4eTy HEOOXOIMMO ONHPAThCA HA HCTOYHUKH,



http://www.mathelp.spb.ru/lp.htm
http://ecocyb.narod.ru/217-220/begin.htm
https://intuit.ru/studies/courses/676/532/info

KOTOpBIC pa30upaich Ha JIEKIUAX B TeUeHUE ceMecTpa. Ha 3x3aMeHe cTyneHTy npemiaraercs OnneT, B KOTOpOM
TPHU BOIPOCa, NOCIEIHUH U3 KOTOPBIX HOCUT NpakTHYecKuit xapakrep. [locie oTBeTa cTy1eHTy MOTYT OBITh
3aJ1aHbl JOMOJHUTEIbHBIE BOIIPOCHI.

10. ITepeyennb NHGOPMALMOHHBIX TEXHOJIOTHIi, HCNIOIb3yeMBbIX PH OCYIECTBJICHUH 00pa30BaTeJLHOIO Ipolecca 1o
JMCLHUILIHHE (MOAYJ110), BKJIKYasi lepeyeHb IPOrpaMMHOro odecrnedeHusi 1 MHGPOPMALMOHHBIX CIIPABOYHBIX cUCTeM (IIpH
He00X0IUMOCTH)

[Tepeuenp MHHOPMALTMOHHBIX TEXHOJIOTHI, HCIOIb3YEMBIX ITPH OCYIIECTBICHUH 00pa30BaTeIbHOTO MpoLecca 110 JUCIHUILINHE
(Momyir0), BKITIOUAs IepedeHb MPOrpaMMHOTr0 o0ecrieyeHns] 1 HH)OPMAIIOHHBIX CIIPABOYHBIX CHCTEM, IIPECTABIICH B
[Ipunoxxennu 3 k paboueit mporpaMme AUCIUTUIMHEL (MOLYJIS).

11. Onucanne MaTepuaJbHO-TeXHHYECKOH 0a3bl, HEOOXOAUMOI 115 OCyIIecTBJIEHHs 00pa30BaTeIbHOIO MpoLecca no
JUCHMILTHHE (MOLYJIIO)

VYuebnas ayauropus Ne 82 (423600, Pecniyonuka Tartapcran, r. Enabyra, yn. Kazanckas, 1. 89) mi1s npoBeaeHus 3aHITHH
JIEKITMOHHOTO THIIA, 3aHATHI CEMHHAPCKOI0 TUIIA, IPYNIOBBIX U HHIUBUIYAJIbHBIX KOHCYIbTAINH, TEKYIIEro KOHTPOII U
MpOMEXyTO4UHOH aTTectarmu. Kommiekt mebenn (mocagounsix MecT) 48 mr. Kommiekt mebenn (mocaouHbIX MECT) IS
npernogaBarens 1 mT. MenoBas nocka HacterHas 2 mwrt. Tpubyna 1 mr. [Ipoekrop EPSON EB-535W 1 mt. IHTepakTHBHAs JOCKa
EliteBoard WR-84A10 1 mrr. Hoyr6yk ICL Pi155 1 mir. Be6-kamepa 1 mr. Beixon B IHTEpHET, BHYTPUBY30BCKask KOMITBIOTEPHAS
CeTh, JOCTYII B 3JICKTPOHHYI0 HH()OPMALMOHHO-00pa3oBareNbHylo cpeny. Habop yueOHO-HAMIAHBIX TOCOOHMIA: KOMIUIEKT
MpEe3eHTAINN B 3JICKTPOHHOM (hopMaTe Mo MpenoaBaeMoi JUCIUILUTHHE 3-5 1T

VYuebnas ayauropus Ne 61 (423600, Pecryonmka Tataperan, T. Enabyra, yin. Kazanckas, a. 89) s nmpoBeneHus 3aHATHN
JIEKIMOHHOTO THMA, 3aHATHH CEMHHAPCKOTO TUIIA, TPYIIIOBBIX U HHIAWBUAYAIbHBIX KOHCYJIBTAINH, TEKYIIEr0 KOHTPOIIS U
MPOMEKYTOYHON aTTECTAIlUH, TOMEIICHUE I CAMOCTOATEILHOM padoThl. KommiekT Mebemnu (rmocagounbix Mect) 30 mir.
KommbrotepHslii kiace: komnbiotrepsl Lenovo Thinkcentre m920x 18 . MonuTopsr Thinkcentre TIO24GEN3 18 mt.
WntepaktuBHas naHens | mr. MenoBas nocka HacteHHas 1 mt. Beixon B IHTEpHET, BHYTPHBY30BCKasi KOMITBIOTEPHAS CETh, OCTYII
B JICKTPOHHYIO HH(OpMannoHHO-00pa3oBaTesbHyIo cpeny. Habop yueOHO-HarIIAHBIX MOCOOHH: KOMIUIEKT IIPE3CHTAIIHH B
3JIEKTPOHHOM (popMmare 1Mo mpernosaBacMoi AUCHUILUTHHE 3-5 IIT.

12. Cpe)ICTBa aJanTanvu npenogaBaHus JTUCHUILIMHBI K HOTpeﬁHOCTHM 06yqaloumxca HHBAJINJI0B U JIUII C
OIrPAaHUYCHHBIMHA BO3MOKHOCTHAMM 3/10POBbHA

ITpn HeoOXoaMMOCTH B 00pa30BaTEILHOM MPOIECCEe MPUMEHSIOTCS CIIEYIOINEe METOIbI M TEXHOJIOTHH, 00JIErJaromie BOCIIPUSITHE
uH(opManuK 00yJaIOMNMICS HHBAIUIAMH U JIMLAMH C OTPAaHWIEHHBIMH BO3MOKHOCTSIMH 3/J0POBbSL:

- CO3[JaHNE TEKCTOBOI BEPCUHM JIFOOOTO0 HETEKCTOBOTO KOHTEHTA JIJIsl €0 BO3MOYKHOT'O IIPe0Opa3oBaHusl B alIbTEPHATHBHBIE (hOPMBI,
yIOOHBIE ATl PA3IIMYHBIX M10JIb30BATENEH;

- CO3/1aHUE KOHTEHTA, KOTOPBIl MOJKHO MPEACTaBUTh B Pa3JINYHBIX BUAX 0€3 MOTEPH JaHHBIX WU CTPYKTYPHI, IPEIyCMOTPETh
BO3MOYKHOCTh MacIITaOMpOBaHMUS TEKCTa U M300pakeHHUil 0e3 moTepu KauecTBa, IPeayCMOTPETh JOCTYITHOCTh YIIPaBICHUS
KOHTEHTOM C KJIaBHATypPHI;

- CO3JJaHNE BO3MOXKHOCTEH JUIs 00YJaIOIMXCsl BOCIIPUHIMATD OJIHY M Ty e MH(OpMannio U3 pa3HbIX HCTOYHHKOB - HAIIPUMeEp, TaK,
YTOOBI JINIIA C HAPYIICHUSIMH CIyXa HOITyqaad HHPOPMALHIO BU3yaJIbHO, C HAPYIIECHISIMU 3pEHNUS - ayIHANIBHO;

- IPUMEHEHHE MTPOTPAMMHBIX CPEZCTB, 00ECIICUNBAIONINX BO3ZMOKHOCTh OCBOCHUSI HABBIKOB M YMEHHH, (POPMHUPYEMbIX
JHCIUIUIMHOM, 33 CYET allbTEPHATHBHBIX CIIOCOOO0B, B TOM YHCIIE BUPTYAJILHBIX JIAOOPATOPUIA M CUMYJISIIIHOHHBIX TEXHOJIOTHH;

- IPUMEHEeHHUE UCTAHIMOHHBIX 00pa30BaTelIbHBIX TEXHOJOTHH IS Tepeaadn HHHOPMAaLIMK, OpraHu3alyy pa3inuHbIX GopM
WHTEPAKTHBHON KOHTAKTHOM pabOTHI 00y4aromerocs ¢ mpenogaBaTeieM, B TOM Yrcie BeOMHAPOB, KOTOPHIE MOTYT OBITH
UCIIOJIB30BaHbI AT IPOBEJCHUS BUPTYaIbHBIX JIEKIIUI ¢ BO3MOKHOCTBIO B3aUMOAEHCTBHSI BCEX YUYACTHUKOB JUCTAHIIUOHHOTO
00y4eHUs, IPOBE/ICHHUS] CEMUHAPOB, BEICTYIUICHUS C JOKJIQJaMH U 3alMTHI BHITIOJIHEHHBIX Pa0OT, IPOBEAECHHS TPEHUHIOB,
OpraHU3aINH KOJIJIEKTUBHOU PabOTHI;

- IPUMEHEeHNE IUCTAHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOJIIOTHH IJIs1 OpraHn3alui (GopM TEKYIIeTo U MPOMEXYTOYHOTO KOHTPOJIS;
- yBEJIMYEHHUE IPOJJOIDKUTEIILHOCTH claul 00y4aloUMCs MHBAJIUIOM WIIH JIUIIOM C OTPAaHHYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI
(hopM IPOMEKYTOUHOH aTTECTAIMH IO OTHOIICHUIO K YCTAaHOBICHHOW MPOIOJDKUTENBHOCTH HX CAYN:

- IPOJIOJDKUTENIFHOCTH clauM 3a4éTa WiIn SK3aMeHa, IPOBOANMOTro B MMCbMEHHOH (opme, - He Oosee yeMm Ha 90 MUHYT;

- IPOJOJIKUTENILHOCTH TOATOTOBKH 00YYaIOMIErocs K OTBETY Ha 3a4€Te MM 3K3aMEHe, IPOBOAMMOM B yCTHOH (hopme, - He Oomee
yeM Ha 20 MUHYT;

- IPOJIOJDKUTENILHOCTH BBICTYIIIEHHUS 00y4aloIerocst Mpy 3aluTe KypcoBoi paboTkl - He OoJiee ueM Ha 15 MUHYT.

IMporpamma cocraBiena B coorBeTcTBHU ¢ TpeboBaHuAMU PI'OC BO u yueOHbIM 1m1aHoM 1o Hanpasienuto 09.03.03 "IIpuknanHas
nHpopMaTrka" u npodwrto moarotoBku "IpukiagHas nHpopMaTHKa B 9KOHOMHUKE" .
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1. CooTBeTcTBHE KOMIETEHIIHIA ILIAHHPYEMBIM pe3yJIbTaTaM 00yueHHUs 10 TUCHUTIHHE (MOIYJII0)

Koa n naumeHoBanue

HH}]HKaTOle JOCTHKEHUS KOMIeTeHIni

OneHo4HbIe CpeacrBa TEKyuiero

MPOTPaMMHPOBAHUS TpapUIeCKUM U
CHMIUIEKCHBIM METOIOM.

BianeTs cioCOGHOCTBIO PAaLIOHAIBHO
MIPUMEHSTh €CTeCTBEHHOHAYYHbIC 3HAHUS,
METO/IBI TEOPETUIECKOTO U

KOMIIETCHITHN JUISL JAHHOM JTMCIHILTHHBI KOHTPOJISl U IPOMEKYTOYHOM aTTecTAlMHU
OIIK-1 — Criocoben 3HaTh parioHaNBHBIE CTIOCOOBI MpuMeHeHNs | Texkymmii KOHTPOJIB:

MIPUMEHSITh €CTECTBEHHOHAYUYHBIX 3HAaHUH, JlabopaTopHbie pabOTHI IO TEMaM
€CTECTBEHHOHAYYHBIE U | TEOPETUYECKOTO U HKCIIEPUMEHTAIBLHOTO Tema 2. OCHOBBI TMHEHHOTO
0OIIeHHKEHEPHBIC HCCIICIOBaHMS B IPO(PECCHOHATBHOM MPOrpaMMUPOBAHUS

3HAHMS, METOIbI JIEATENBHOCTH, TEOPETUIECKHE OCHOBBI Tewma 3. IlpuknagHble ONTUMU3ALMOHHbBIE
MaTEeMaTHICCKOTO METOJIOB Ml MOJCJICH HCCIIeIOBAHUS METO/Ibl pelIeHHUs 3a/1a4 JIUHEHHOTO
aHanu3a u onepanui. MPOrpaMMUPOBAHUS

MOJEJIMPOBAHUS, Tema 4. Teopust IBOCTBEHHOCTH
TEOPETUYECKOTO U YMeTh pallOHAJIBHO IPUMEHSTh Tema 5. Pemenue 3aa4 1€ 104YUCIEHHOTO
3KCIIEPUMEHTAIBLHOTO €CTECTBEHHOHAYUYHBIE 3HAHUSI, METOJIbI [IPOrpaMMHUPOBAHUS

HCCIIEIOBAHUS B TEOPETUYECKOr0 U IKCIEPUMEHTAIBHOIO Tema 6. Pemenune 3amay HEIMHENHOTO
npogeCCHOHATBHOM HCCIICIOBaHMS B IPOPECCUOHATBHOM MPOrpaMMUPOBAHUS

NEeSITCILHOCTH JIeSITENIbHOCTH, PEIIaTh 3aa4K JTUHEHHOTO

TecTupoBaHUE 110 TEMaM

Tema 1. OcHOBHBIE TOHATHS AUCIIATLINHEI
Tema 2. OCHOBBI TUHEHHOTO
MPOrpaMMUPOBAHUS

Tewma 3. IlpuknagHbie ONTUMU3AIMOHHBIE
METOBI pEIICHUs 3a1a9 JIMHSHHOTO

9KCIIEPUMEHTAIBHOTO UCCIIEIOBAHM,
METOJIbI HCCIIEIOBAHHS OTIEPAIlHii B
npoQeCCUOHANBHOM JCSITEIBPHOCTH.

MPOTrPaMMHUPOBAHUS

IIPOrPaMMUPOBAHHUS

MPOTPaMMHUPOBAHUS

3auém, sxzamen

Tewma 4. Teopust IBOCTBEHHOCTH
Tema 5. Pemenue 3agay 1eJIOUHCICHHOTO

Tema 6. Pemienue 3a1a4 HEJTMHEWHHOTO

IIpomesxkyTouHasi aTTecTamus:

2. Kpurtepun ouennBanus c(popMHPOBAHHOCTH KOMIeTEHI Ui

Komner | 3aureno He 3auTeHo
CHIHA Bbicokuii ypoBeHb Cpennmnii ypoBeHb Hu3kuii ypoBeHb Huske noporosoro
(0TINYHO) (xopouo) (YAOBJIETBOPHUTEJIBLHO) YPOBHS
(Hey10BJI€TBOpUTE
JIbHO)
OIlK-1 3HaeT paloHalbHbIE 3HaeT OCHOBHEIE 3HaeT OTAEIbHBIE He 3naet
CHIOCOOBI IPUMECHEHUS paIMOHATBHEIE CITOCOOBI palroHAaIbHEIE CITOCOOB paloHaIbHEIC
€CTECTBEHHOHAYYHBIX NPUMEHEHUS MIPUMEHEHUS CHocoO0BI
3HAHUI, TEOPETUUECKOTO U | €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX MIPUMEHEHUS
HKCIEPUMEHTAIBHOTO 3HaHUIl, TEOPETUYECKOTO U 3HaHUH, TEOPETHUECKOTO U | €CTECTBEHHOHAYYHBI
HCCIICIOBaHHSA B AKCIEPUMEHTAITBHOTO AKCICPUMEHTAIEHOTO X 3HaHUH,
npogecCHOHANTBHOMI HCCIICIOBAHMSI B HCCIICIOBaHUA B TEOPETHIECCKOTO H
JIeSITETTbHOCTH, npodeccuoHaTbHOM podeccHOHANbHOM 9KCIEPUMEHTAIBHOT
TEOPETUIECKHIE OCHOBBI JeSITeIbHOCTH, JIESITETTBHOCTH, 0 HUCCIICZIOBAHUS B
METOZOB M MOJieel TEOPETUIECKHE OCHOBEI TEOPETHIECKHE OCHOBEI podecCHOHATBHOM
UCCIIeI0BaHUs onepanuil METOJIOB ¥ MOJeNel METOJIOB U Mojenel JIeSITeTbHOCTH,
HCCIIeIOBaHMs ONepaLui, UCCIIEIOBaHMA ONEpalluil, | TEOPETUYECKUE
JIOITyCKast He3HAYNTENbHBIE | JOIMYyCKas THITNYHBIC OCHOBBI METO/IOB H
OIINOKN B PaCCYXXIEHHUSIX M | OIMIMOKHU B PaCCY’)KICHHUAX | MOZeTeH
BBIBOJIaX 1 BBIBOJIAX HCCIICTOBAHHS
onepaunui
YMeeT pauoHanbHO VYMeer panoHaIbEHO YMeeT paluoHanbHO He ymeer
MPUMEHSTD MIPUMEHSITh MIPUMEHSTh paIMoHaIBHO
€CTECTBEHHOHAYYHBIC €CTeCTBEHHOHAYYHBIC €CTECTBEHHOHAYYHbIC MIPUMEHSTh
3HaHUS, METO/IbI 3HaHUsI, OCHOBHBIE METO]IbI 3HaHUsl, OTJEIIbHbIE €CTECTBCHHOHAYYHBI
TEOPETUYECKOTO U TEOPETUYECKOTO U METOIbI TEOPETUUYECKOTO U | € 3HAHMS, METOBI
AKCIEPUMEHTAIBHOTO SKCIEPUMEHTATBHOTO 9KCIEPUMEHTAIBHOTO TEOPETHYECKOTO U
HCCIIETIOBaHMA B HCCIICZIOBAHUS B HCCIICIOBaHMSA B 9KCIEPUMEHTAIBHOT
npodeccnoHamTbHOMI npodeccuoHaTbLHOM npodeccrnoHamTbHOM 0 WCCTIeIOBaHUs B
JeSTEIbHOCTH, PEIIaTh JESITeIbHOCTH, peIllaTh JIeSITEIbHOCTH, PEIIaTh npodeccHoHAILHOM
3aJ1a4 JINHEHHOTO 3aJa4u JIMHEHHOTO 3aJauu JTUHEHHOTO JIeSITeTbHOCTH,
MIPOTPaMMHUPOBAHHS MIPOTPaMMHPOBAHUS MIPOTPaMMHUPOBAHHSA pemaTs 3a1a9n
rpa@UIecKuM U rpadugeckuM u rpadugeckuM u JIMHEWHOTO




CUMILICKCHBIM METOJIOM. CHUMILJICKCHBIM METOJIOM, CUMILICKCHBIM METOJIOM.O, | MPOTPaMMHUPOBAHUS
JIOITyCKasi HE3HAYUTEIbHBIC | JAOMYCKasl THIUYHBIC rpadUuecKuM u
OIMOKH B BBIOOpE OIMMOKHU B PACcCYKICHUAX CHUMIUIEKCHBIM
paLOHAIBHBIX METO/IOB. M BBIBOJIAX METOJIOM.

Brnaneer criocoOHOCTBIO Brnaneer cnoco6HOCTBIO Brnaneer criocoOHOCTBIO He Bnaneer

palMOHATBHO MPUMEHATh | PAIlIOHAIBLHO IPUMCHSTH pallMOHATILHO MIPUMEHSATh | CIIOCOOHOCTHIO

€CTECTBEHHOHAYIHBIC €CTECTBEHHOHAYYHBIC €CTECTBEHHOHAYYHbIC palroHAIIBLHO

3HAHHUSI, METO/IbI 3HAHHsI, OCHOBHBIE METO/IbI 3HAHMUS, OT/CIIbHBIC MPUMECHSThH

TEOPETHYECKOTO U TEOPETUICCKOTO U METO/IBI TEOPETHYCCKOTO M | €CTECTBCHHOHAYYHBI

OKCIICPUMECHTAJIbHOTO
HCCICO0BAaHUA, MCTOOBI

OKCIICPUMECHTAJIbHOTO
HUCCICaOBaHUsA, METOIbI

SKCIICPUMECHTAJIBHOT'O
HCCICO0BaHUA, MCTOOBI

€ 3HaHUsA, METOJbIL
TEOPETUIECKOTO U

HCCIICIOBAHUS OIlepaliii B | MCCIeIOBaHUS ONepalliii B HCCJICIOBAHHS ONIEPallUii B | SKCIIEPUMEHTAIBHOT
npodecCHOHaANBHOM po¢heCCHOHATBHOI npodeccHOHATBHOM 0 HCCIIEIOBAHMUS,
JIeSITeIbHOCTH JeATEeIILHOCTH, JIOITyCKast JIeSITEIIbHOCTH, JOIyCKas | METOZbI
HE3HAYHUTEJIbHbIC ONIMOKH B | THITMYHBIC OLTHOKH B UCCIeOBaHMS
BBIOOpE PALIMOHAIBHBIX PacCy>KICHHUSX W BBIBOAX | OlLlepaLii B
METOJIOB npogecCHOHATBHOM
JIeATEeIbHOCTH

3. Pacnpesesnenue oueHOK 3a (pOpMBbI TeKYLIEr0o KOHTPOJISI U POMEKYTOUYHYI0 aTTECTALMIO

6 cemectp:

Tekymuii KOHTPOJIb.

JlabopaTopHbIe pabOThI IO TEMaM

Tema 2. OCHOBBI JTMHEHHOTO MPOrPaMMHUPOBAHUS

Tewma 3. IIpuknanHble ONTUMHU3aLMOHHBIE METOIBI PELICHU 3a/jad JIMHEHHOTO MIPOTpaMMHUPOBaHHS

BrImoHeHNE Ka)XI0TO OIICHOYHOTO CPEICTBA OLEHUBACTCS I10 IIKAJIE: OTIMYHO, XOPOIIIO, YAOBICTBOPUTEIHHO,
HEYOBJIETBOPUTEIIHHO.

OO11as O1eHKa 3a TEKYIINH KOHTPOJIb MPECTABIISET CO00I CpeiHee 3HaUSCHNE MEX/IY IT0JTyYeHHBIMH OLIEHKaMH 32 BCE OLICHOYHBIE
CpencTaa.

IIpoMeskyTouyHasi aTTecTalUs - 324ET.

[TpomexxyTouHast aTTecTanus IIPOBOJUTCS MOCIE 3aBEPIICHUS M3YUSHHs IUCIUIUIMHBI WIIK €€ YacTu B (JopMe, OnpeessieMoii
yueOHBIM IUIAHOM 00pa30BaTeNIbHOI MPOTrPaMMBI C LIENbI0 OLEHUTh PaboTy 00y4aronIerocs, CTeleHb YCBOSHUS TEOPETHUECKUX
3HAHWH, ypOBEHb CHOPMUPOBAHHOCTH KOMITETCHIIMH.

[IpenopaBarens, NPUHUMAIOIINI 3a4eT 00ECIIeUNBACT CIIydaifHOE pacipeieieHIe BApHAHTOB 3a4eTHBIX 3aAaHII MEXTy
00y4JaIOMNMHUCS ¢ IOMOIIBIO OWJICTOB M/WITH ¢ IPIMEHEHHEM KOMIBIOTEPHBIX TEXHOJIOTHH; BIIPAaBE 3a/1aBaTh 00OyJaromeMycs
JIOTIOJTHUTEIBHBIE BOIIPOCH! U 1aBaTh JOTIOJHUTEIbHBIC 3aIaHUs TOMUMO TeX, KOTOpPhIE yKa3aHbI B OMIIETe.

3aueT mpoBoaUTCA MO 6ueTaM. B kak7joM Onnere /1Ba OIEHOYHBIX CPE/ICTBA: YCTHBIM MM MHCbMEHHBIN OTBET Ha BOIPOC U
MPaKTUYECKOE 3aaHHE.

BeInonHeHne kaxa0ro 3a1aHus 32 IPOMEKYTOUHYIO aTTECTALMIO OLIEHUBAETCS 110 IIKAJIE: OTIMYHO, XOPOILO, YIOBIETBOPUTEILHO,
HEYOBJIETBOPUTEIIHHO.

OO611ast oIleHKa 32 IPOMEXYTOUHYIO aTTECTAIIMIO IIPEACTABISIET COO0H cpe/iHee 3HaUeHNE MEXKAY IOJTyYeHHBIMH OIIEHKaMH 3a BCe
OLICHOYHBIE CPEJICTBA IPOMEKYTOUHOH aTTECTALINN.

B ciryyae HEBO3MOXKHOCTH YCTaHOBJICHHSI CPEAHETO 3HAUCHHS OLCHKH 3a IIPOMEKYTOUHYIO aTTECTAlNIO (HAIIPUMED, «XOPOIIO» WIIN
«OTIIMYHOY), UTOTOBAs! OLIEHKA BBICTABIISICTCS SK3aMEHATOPOM, UCXO/s U3 IIPUHIINIA CIPABEJIMBOCTH M OECIIPHCTPACTHOCTH Ha
OCHOBAHUH OOIIETO BIIEYATICHUS O KAYECTBE M JOOPOCOBECTHOCTH OCBOCHUS 00YJIAIONTMMCS JUCIIUTUTNHBI (MOIYIIS).

Bubl o1ieHOK:

Jlns 3auera:

3auTeHo

He 3auteno

7 cemecTp:

Tekymuii KOHTPOJIb.

JlaboparopHsle paboTHI IO TeMaM

Tema 4. Teopust TBOHCTBEHHOCTH

Tema 5. Penienue 3aau 1e1049MCIEHHOTO IPOrPaMMHUPOBAHHUS
Tema 6. Pemenue 3agad HETMHEHHOTO MTPOTPAMMHPOBAHS

TectupoBaHue 0 TeMaM

Tema 1. OcHOBHBIC OHATHS JUCIIUILUIHHBI

Tema 2. OCHOBBI JITHEHHOTO MPOTPAMMHUPOBAHUS

Tewma 3. IIpuknagHbple ONTHMHU3AINOHHBIE METOBI PEIICHHS 3a7a4 JIMHEWHOTO MTPOTPaMMHPOBAHS
Tema 4. Teopust ABOICTBEHHOCTH

Tema 5. Penienue 3a1ad 1eIOYUCICHHOTO MTPOrPAaMMHUPOBAHUS

Tema 6. Perienre 3a1a4 HEJTMHEWHOTO TIPOTPAMMHUPOBAHUS



BrlinonHeHue Kaxa0ro OLEHOUYHOTO CPEACTBA OLICHUBACTCS I10 IIKAJIE: OTIMYHO, XOPOILIO, YIOBIETBOPUTEILHO,
HEYJIOBJIETBOPUTEIIHHO.

OO01mas oreHKa 3a TeKYITH KOHTPOJIb MIPEACTABIAET COOOH cpeaHee 3HaueHIEe MEXy MOTYICHHBIMHU OIEHKaMH 32 BCE OI[CHOYHBIC
CpencTaa.

IIpoMexkyTOUYHASA aTTeCTALMS - DK3aMEH.

[IpomesxyTodHast aTTecTaIs IPOBOAUTCS MOCTE 3aBEPIICHIS N3YIEHUs TUCIUIUIMHBI WK €€ 9acTH B (hopMe, onpeaensieMoit
y4eOHBIM IUTaHOM 00pa30BaTENFHON MPOTPaMMBI C IIETBIO OIIEHUTH paboTy 00YJarOIIeToCs, CTETIEHh YCBOSHHUS TEOPETHIECKIX
3HaHUH, YPOBEHb CPOPMHUPOBAHHOCTH KOMITCTCHIIHH.

[IpemonaBaTens, MPUHAMAKOIIUI SK3aMEH 00ECIICUNBaCT CAYIaliHOE PACIPECICHIE BAPUAHTOB K3aMCHAIMOHHBIX 3aJaHUI
MEXIy 00YJarOINMICS C TIOMOIIBIO OMIICTOB W/MITH C IPUMEHEHHEM KOMITBIOTEPHBIX TEXHOJIOTHIL; BIpaBe 3a1aBaTh
o0yJaromemMycs JOTOJTHATEIFHBIEC BOIIPOCH M JaBAaTh JOMOJHHUTENbHBIC 3aaHNS TIOMHUMO TeX, KOTOphIe yYKa3aHbI B Onere.
Dk3aMeH nmpoBoAuTCs 1Mo OmretaM. B kaxmom Omiiete ABa OIIEHOYHBIX CPEICTBA: YCTHBIN MM MMCHMEHHBIN OTBET Ha BOIPOC U
MpaKTHUeCKoe 3a7aHue.

BrinonHeHnue kaxa0ro 3aJaHus 3a MPOMEKYTOUHYIO aTTECTalMIO OLICHUBAETCS M0 MIKaJe: OTIMYHO, XOPOIIIO, YIOBIETBOPUTEILHO,
HEYIOBJIETBOPUTEIHHO.

O01as oIleHKa 33 IPOMEKYTOUHYIO aTTECTAIIHIO IPEACTABIIET CO00H cpenHee 3HaUCHIEe MEXK Ty TOTYICHHBIMU OIICHKaMH 33 BCE
OIICHOYHBIE CPEJICTBA MTPOMEKYTOUHON aTTECTALIHH.

B cnyyae HEBO3MOXKHOCTH YCTaHOBJICHHUS CPEIHETO 3HAUSHHSI OLIEHKHY 33 IPOMEKYTOUHYIO aTTeCTAIUIO (HApUMED, «XOPOIIO» WUIIH
«OTJIMYHOY), UTOTOBAsI OI[CHKA BBICTABIISICTCS 9K3aMEHATOPOM, MCXOJIs M3 MPHHIIUIIA CIIPABEITUBOCTH U OCCIIPUCTPACTHOCTH Ha
OCHOBAHWH OOIIETO BIICYATIICHUS O Ka9eCTBE H JOOPOCOBECTHOCTH OCBOCHUS O0YJAIONIIMCS AUCITUTUTHHEI (MOJTYIIS).

Bue! orieHOK:

Jns sx3ameHa:

OTiIu4HO

Xopouio

Y 1OBIETBOPUTETHHO

He ynoBierBoputensHO

4. OueHoYHbIe CPeICTBA, MOPSIAOK HX MPUMEHEHHUs H KPUTEePHH OLleHUBAHUS

4.1. OueHo4HbIE CPeICTBA TEKYLIEro KOHTPOJIS

4.1.1. JIaGopaTopHbIe padoThI

Tema 2. OCHOBBI JINHEHHOTO MPOrpaMMHUPOBAHUS

Tewma 3. IIpuknagHble ONTUMHU3aLMOHHBIE METOIBI PELICHN 3aJa4 JIMHEHHOTO MTPOTPaMMHPOBAHHS
Tema 4. Teopus ABOHCTBEHHOCTH

Tema 5. Pemenue 3a1a4 1€10YUCIEHHOTO IPOrPAMMUPOBAHUS

Tema 6. Perienue 3aja4 HEJIMHEHHOTO IPOTPaMMHUPOBAHUS

4.1.1.1. llopsaaok npoBeaeHuUsl.

JlabopaTopHbIe pabOTHI IPOBOJATCS B YaChl ayJUTOPHOU PaOOTHL

[epen BRIOTHEHUEM KaX IO pabOTHI CTYJCHTHI-0aKalaBPhI TOJHKHEI IPOPad0TaTh COOTBETCTBYIOUIMI MaTepHall, ACIIOIb3Ys
KOHCIICKTBI TEOPETUICCKUX 3aHATHIH, IEPUOIMUCCKUC N3aHH, YIeOHO-METOAMYECKIE TOCOOUS 1 YICOHUKH.

ITo oOKOHYaHUU 3aHATHHN CTYICHTHI O(OPMIIAIOT OTUET MO KaX0H paboTe, COOI0aAas CIeAYIONIyIo hopMy:

HaumMenoBanue TeMbl;

Lenb paGoTHI;

3amaHue U coiep>KaHue BBITOJHEHHOH paboTEHI,

[MucbMeHHBIEC OTBETHI Ha KOHTPOJIBHEIC BOIIPOCHL.

BrIBoBI IO TIpOIENTaHHOI padoTe.

CIIHCOK HUCTIOIB30BAHHBIX HCTOYHHKOB.

4.1.1.2 Kputepum oueHUBAHUS

OueHKa «OTJIUYHOY» CTABUTCS, €CJIM 00yYalOIUics:

IIpaBuibHO BBINOIHUI BCE 3aAaHus. [IpogeMoHCTpUpOBall BEICOKHM YPOBEHb BiIaeHUsI MaTepruaioM. IIposiBiIeHbl IpeBOCXOJHbIE
CIIOCOOHOCTH IIPUMEHSTH 3HAHUS U YMEHUS K BBIITOJTHEHHIO KOHKPETHBIX 3a/IaHHH.

O1eHKa «XOPOII0» CTABUTCS, €CJIU 00yUarommiics:

[IpaBuabHO BRIIOIHMI OOJBIITYIO YacTh 3aAaHuil. [IpucyTCTBYIOT He3HAUNTENbHBIE OMMOKH. [IpogeMoHCTppOBaH XOPOITHIA
YPOBECHDB BJIaJICHUA MaTCPUATIOM. HpOﬂBJ’[eHBI Cpe€aHue CIIOCOOHOCTH MMPUMEHATH 3HAHUA U YMEHUS K BBITTIOJTHEHUIO KOHKPETHBIX
3aJaHUH.

OneHkKa «yA0BJIeTBOPUTEIbHO» CTABUTCS, €CJIM 00ydarommiics:

3aaHus BEIOJHWI OoJiee YeM HaIoJIoBHHY. [IpHCyTCTBYIOT cephE3Hble OMMOKH. [IpogeMoHCTpHpOBaH yI0BIECTBOPUTEIbHBIN
YPOBEHb BIAZICHUS MaTepruaoM. [IposBICHbI HU3KHE CIIOCOOHOCTH NPUMEHSTh 3HAHUS 1 YMEHNS K BBINOJIHEHUIO KOHKPETHBIX
3aJaHUH.

OneHka «HeyA0BJICTBOPHTEIBHO» CTABUTCH, €CJIM 00y4Yaromuics:

3aaHus BEIMOJIHWI MEHEE 4eM HanoJoBUHY. [IpoaeMOHCTpHUpOBaH HEYIOBIETBOPUTEIBHBIA YPOBEHD BIAJCHUS MATEPUATIOM.
[IposiBneHBI HENOCTATOYHBIE CIIOCOOHOCTH IPUMEHSThH 3HAHUS M YMEHUSI K BBIIIOJIHCHUIO KOHKPETHBIX 3aJJaHUH.



4.1.1.3. Conep:xaHue OlIeHOYHOTO CpeacTBA
Tewmsl 2-6

6 cemecTp

JlaGopaTopnas padora Nel

I'padpnueckoe peieHune 3a1a4u JJMHEHOT0 POrPAMMMPOBAHUSA
PemmuTe rpadudecku cremyronme 3a1aqn.

1. ®upma BbeimyckaeT iathd ABYX Mozenei A u B. Ilpu 3TOoM ucnons3yercs
TKaHb Tpex BUA0B. Ha m3roroneHune oqHoro miathss Mojenu A tpeOyercs 2 M TKaHU
NepBoro BuJa, | M TKaHM BTOPOro BUAA, 2 M TKaHU TpeThero Bujaa. Ha usrorosnenue
OJHOro IuIaThst Mojenu B TpeOyercst 3 M TkaHu nepBoro Bujga, | M TKaHH BTOPOTO
BU/a, 2 M TKaHM TPETbEro BUJAA. 3amachl TKaHM MEPBOTO BHIA COCTABISIOT 21 M,
BTOpOro Buza - 10 M, Tpetbero Buza - 16 M. Beimyck oHOro n3aenus Tumna A npuHOCUT
noxox 400 m.en., ogHoro uzaenus tuna B - 300 g.en.

CocraBbTe IUIaH MPOU3BO/CTBA, 0OECIEeUNBAOINIA (PpME HAMOOIBIINI TOXON.

2. Tlpu OTKOpME KakA0€ >KMBOTHOE JOJDKHO TIOJNY4UTh HE MeHee 9 e
MATATEJILHOTO BEILIECTBA S|, HE MeHee 8 e/1. BemecTBa S, U He MeHee 12 eJ1. BeniecTsa
S;. Jlns  cocraBieHMs paulMOHAa MCHONB3YIOT 1Ba Buga kopma. CojepikaHue
IMUTATCJIBHBIX BEIICCTB B 1 KI' KaXxJ10ro Kopma U CTOUMOCTH Kopma HpHBeﬂeHbl B
TabauIe:

CopeprxaHue nUTaTeIbHbIX
[TurarenbHOE BELIECTBO BellecTB B 1 Kr kopma (en.)
Kopwm 1 Kopwm 2
Si 3 1
S, 1 2
S, 1 6
CroumocTs | Kkr kopma (1.e1.) 4 6

CocraBbTe JHEBHON palMOH HYKHOW MNHTATEIbHOCTH, MHMHUMH3HPOBAB
JICHE)KHBIE 3aTPATHI HA TOT PALMOH.
3. Pemmre rpadudecku 3amady JMHEHHOro mnporpamMmupoBaHus. Haiigute
MaKCHMaJIbHOE U MHHIMAJIbHOE 3HaY€HHE LeNeBOl (yHKINH.
F =x, +x, — max (min)

3x, +x, 28,
X, +2x;, 26,
Xp—%; 53,

raex,,x, = 0.

JlabopaTopHasi paGora Ne2
CuMnieKcHbI MeTO/ pelleHus 3a1a4M JIMHEeHHOro NporpaMMHUpPOBAHMSA
Pemmre cuMmiaekcHBIM METOAOM CJICAYIOIHNE 3aJa4n.

1. F =3x, +4x, = max
X +2x, +x, =4,
X, +x,+x, =3,
2x, +x, +x,=8,

x, 20, j=15.

2. F=x —x, > max
=2x, +x,+x, =2,
X, —2x,+x, =2,

X, +X, +x,=5,

x, 20, j=15.

7 cemecTp
JlabopaTtopHas padora Ne3



Pewenne oIHOMHIEKCHBIX 3a/1a4 JIMHEHHOTO IPOrpaMMHUPOBaHKs ¢ Hcriosib30BanueM Microsoft Excel
Jist Toro uTo0Ob! pemnth 3agauy JII1 B TabnmunoMm penakrope MicrosoftExcel, He0OX0ANMO BBITIOJIIHUTE CIIEAYIOIINE JEHCTBHS.
1BBecTH ycnoBuUe 3a1auu:

CO3JaTh 3KPaHHYI0 (OPMY AT BBOJA YCIOBUS 3aaUH:

MEPEMEHHBIX,

uenesoit pynkuun (D),

OIrpaHUYEHUl,

ITPaHUYHBIX YCIOBUM;

BBECTH MCXOJHBIE JAHHBIC B SKPAaHHYIO (hOpMY:

kodpdrmmeHTs LD,

K03(h(PUIMEHTHI P NIEPEMEHHBIX B OTPaHHYCHUSIX,

IIpaBble YaCTU OTPaHUUYCHUN;

BBECTH 3aBHCHUMOCTH U3 MaTeMaTHIECKO MOJIETHN B KPaHHYIO OpMy:

¢dopmymy mist pacuera LD,

(bopMyIBI U pacyeTa 3HAUCHUH JIEBBIX YaCcTeH OrpaHUICHUN;

3agath L1D (B okHe «Ilouck pemeHus»):

LEIEBYIO AUYEHKY,

HanpasiieHue ontumuzanuu L O;

BBECTH OTPaHUYCHHUS M TPaHWYHBIE ycIIOBUs (B okHE «Ilonck permeHus»):

SYEHKH CO 3HAYEHHUSMU IIEPEMEHHBIX,

TPaHUYHBIC YCJIOBUA IJIA JOIYCTUMBIX 3HAYCHHH MCPEMCHHBIX,

COOTHOUICHUA MEXKIY IMMPaBbIMU 1 JIEBBIMU YaCTAMU OFpaHH‘IeHHﬁ.

2Pemuth 3a1auy:

YCmarosums napamempsl peuierus 3aoaqu (B okHe «[IOUCK peleHus»);

sanycmums 3a0ayy Ha pewenue (B okHe «I10MCK penieHus»);

svibpams popmam evi600a peutenus (B OKHE «Pe3ynbTaThl MOUCKA PEIICHUSY).

ITPUMEP PEIIIEHU A OI[HOHHI[EKCHOPI 3AZIAYN JITT
PaccMoTpuM npuMep HaxoKAEHUS peleHus [UIsl caeayoueil oqHounaekcHou 3anaun JIII:

L (X )=130,5x, + 20x, + 56x, +87,8x, — max;
—-18x, +2x, + x, —4x, =756,
—6x, +2x, +4x, —x, 2450,
4x —15x, +104x, +13x, <89,

x,20;j=14

(1.1)

BBOJ UCXOAHBIX JAHHBIX
Co3z0anue 3kpanHol hopmbl U 8600 8 Hee YC08Us 3A0auu
OkpanHast popMa 171 BBojA yciaoBHi 3a1auu (1.1) BMecTe ¢ BBEACHHBIMH B Hee HCXOJHBIMH JaHHBIMH TIpe/icTaBiIeHa Ha puc. 1.1.

X Microsoft Excel - MNpumep_1_xls
”@ Palin MNpaeka Bua Boraeka Popmar Cepekc Oaddele OkHo 7 ;[ilﬂ
F M m|
A | B | ¢ | b | EJ] F | 6 [ H [ 3T
1 MEPEMEHHBIE —
2 |HMma #1 #2 *3 #4
3 |3Havenme | | | | |
4 [HeekH.rp. 0 ] ] ] L
5 3Ha4yeHWe Hanpaen.
B |Kosg LU 1305 20 g6 878 Jmax
7
] OrPAHWMEHKWA o
9 |Bug INee. 4yacTe 3Hak Mpae. 4acTe
10 | Orpan. 1 -1.8 2 1 -4 = 756
11 |Orpan.2 -6 2 4 -1 = 450
12 |Orpan.3 4 14 104 13 = g4
H1|q4 [® ] e 4 Amers / |4] | ﬂj_‘

Puc. 1.1. Oxpannas ¢popma 3anaun (1.1) (kypcop B siueiixe Fo6)

B skpanHo#i ¢popme Ha puc. 1.1 Kaxkmoil mepeMeHHON 1 KakaoMy K03 (QUITMeHTy 3aJaui TOCTaBJIeHa B COOTBETCTBHE KOHKPETHAS
sueiika B Excel. Vims sraeiiku cocTout n3 6yKBbI, 0003Ha4aromeil cronoer, u udpsl, 0003HAYaIONIEH CTPOKY, HA TIEPECEUCHUN
KOTOPBIX Haxomutcst 00bekT 3amayn JIII. Tak, Hanpumep, nepemenHbM 3aga4n (1.1) coorBercTByIOT stueiiku B3 (x1), C3 (x2),
D3 (x3), E3 (x4 ), koadduuuenram LID cootBercTByroT siueiiku B6 ( ¢l = 130,5), C6 ( c2 = 20), D6 ( ¢3 = 56), E6 (¢4 = 87,8),
IPaBBIM YaCTAM OrpaHHYeHHi cooTBeTcTBYIOT stueiiku H10 ( bl = 756), H11 (b2 = 450), H12 (b3 = 89) u 1.x.

Bs00 3asucumocmeti U3 Mamemamuieckol Mooenu 8 IKPAHHyI Gopmy



3aBucumocts aiis LD
B suciiky F6, B koTOpoii Oyner oroOpaxkarbcs 3HaueHue 1{D, Heodxonumo BBecTH (HhOpMYITy, 0 KOTOPOU 3TO 3HAYCHHE OyIeT
paccuntano. CornacHo (1.1) 3nauenune L{® onpenensiercst BepakeHHEM

130,5x1 + 20x2 + 56x3 + 87,8x4 . (1.2)

Hcnonb3yst 0603HaueHNs cCOOTBETCTBYIONMX stueek B Excel (cm. puc. 1.1), popmyny mist pacuera LId (1.2) moxHO 3anmcaTh Kak
CYyMMY NIPOM3BEICHNI Ka)XJI01 U3 sUeeK, OTBEACHHBIX JUIsl 3HaUeHUH nepeMeHHbIX 3aaaun (B3, C3, D3, E3), Ha cooTBeTCTBYOLIYIO
AYEHKy, oTBeieHHYI0 1 kodpdunmentos L[D (B6, C6, D6, E6), To ecth

B6 x B3+ C6 x C3 + D6 x D3 + E6 x E3. (1.3)

Uro0Os1 3agats popmyiy (1.3) HeoOxonumo B saeiiky F6 BBecTH ciemyromee BeIpaXeHNE U HaXKaTh KinaBuiry «Entery

=CYMMITPOM3B(B$3:E$3;B6:E6), (1.4)

rJe CUMBOJI $ Iiepe]] HOMEpPOM CTPOKH 3 03HAYaeT, YTO IPH KONHPOBAHHUHU 3TOH (opMyIisl B Apyrue Mecta jaucta Excel Homep
CTPOKHU 3 HE U3BMEHUTCS;
CHMBOJI: 03HAa4yaeT, 4To B JopMyJie OyIyT UCIOIb30BaHbI BCE STYCHKH,


about:blank

pacroJIoXeHHbIE MEXITy TUeiikaMy, yKa3aHHBIMHU CJIEBA M CIIpaBa OT IBOETOUMS (Harpumep, 3anvch B6:E6 yka3piBaeT Ha sueiiku
B6, C6, D6 u E6). ITocie aToro B meneBoit stuciike mosisurcst 0 (HysneBoe 3Hadenue) (puc. 1.2).

> Microzoft Excel - Npumep_1.xls
“ﬁ Faiin Npaska Bug Beoraska FPopmar Cepeuc OadHele Orpo 7 =8|
Fé | =| =CYMMNPOWIB(ES3:E$3;B6:E6)
A [ B | ¢ | 0 | E[ F | 66 [ H | T
1 NEPEMEHHbBIE —
2 mA #1 w2 #a )
3 |3nauenue | | | | |
4 |HureH. rp. 0 0 0 0 (W)
] JHaveHwe Hanpaen.
6 [Koap L 1305 20 56 878 Olmax
7
a OrPAHHYEHHA i
9 |Bug INee. yacTe 3Hak Mpae. 4acTe
10 |Orpan. 1 -18 2 1 -4 0= 756
11 |Orpan.2 R 2 4 -1 0== 450
12 | Orpan.3 4 -1 A 10,4 13 0= ag
I11|q4|b [ et £ mers £ |4] | L'JJ
Puc. 1.2. Dxpannas ¢popma 3amaun (1.1) mocire BBoga Bcex He0OX0IUMBIX opMyl (Kypcop B staeiike Fo6)
IMpumeuanuel.l. CymectByet Apyroi cocod 3amanus ¢pyaknuid B Excel ¢ momomipro  pexnma «BcTaBka GyHKIUNR,
KOTOPBIit MOKHO BBI3BaTh U3 MEHIO

«BcTaBka» ninu npu HaXKaTUH KHOTIKH « fX «Ha cTaHmapTHON maHenu HHCTpyMeHTOB. Tak, Hanpumep, popmyiy (1.4) MOKHO 3a1aTh
CJICTYIOLITM 00pa3oM:

Kypcop B moie F6;

Ha)XaB KHOTKY « fX »,BbI30BUTE OKHO«MacTep GyHKuuii — mar 1 u3 2»;

BbIOepuTe B 0KHe «KaTeropus» kateropuio «MatemMaTudeckuey;

B okHe «DyHkuus» Beideputedynkimo CYMMITPON3B;

B nosiBuBIIeMcs okHe «CYMMITPOU3B» B ctpoky «Maccus 1» BBeaure Boipakenue B$3:E$3, a B crpoky «Maccus 2» —
BEIpakeHue B6:E6 (puc.1.3);

mocje BBOJA sfiUeeK B CTpoku «Maccus 1» u «Maccus 2» B OKHE

«CYMMIIPOUN3B nosBATCS YMCIOBBIC 3HAYCHHS BBEJCHHBIX MacCUBOB (CM. puc. 1.3), a B 3kpaHHO# hopme B stuciike F6
MOSIBUTCS TEKyllee 3HaYeHUE, BBIYMCICHHOE 110 BBEeZIGHHOH (opmyrte, To ecTh 0 (Tak Kak B MOMEHT BBoJia (hOPMYJIbI 3HAUCHUS
MIEpEMEHHBIX 3aJja4l HyJIEBbIE).

YMMOAPCESE
Maccuel I :"J = {0;0;0;0+
Maccre2 |B6:E6 ] = {130,5;20;58;587,5¢
MaccHes I iﬂ =
=10

BOSBEPALLAET Cympy I'IDEIH3EFE.|'.'I.EHHF1 COOTEETCTEYHIWHX 3INEMEHTOE MACCHEOE,

MaccKel: MaccHE L MAccHES) .. 0T & A0 S0 MACCHEOE, YbH KOMOOHEHTEI Hy #HO
MEpEMHO¥MTE & ZaTeM CNO%KTE, BCe MacCHBRl A0N#HEl MMETE DAHY M
TY¥E PAEMEPHOCTE,

@ | IHaYeHHe; O 8] 4 I OTHEHA

Puc. 1.3. Box dhopmyiel st pacdera [{® B okHO «Mactep QpyHKImin»



3asucumocmu 015 egvix wacmel oepanuyenuil

JleBbie yacTu orpanndennii 3anaun (1.1) mpeacTaBisgIOT COO0H cymmy npoussedenuti KaxXI0N U3 siaeeK, OTBEACHHBIX IJIs 3HAYCHUI
nepeMmenHbIx 3amaun (B3, C3, D3, E3), Ha cOOTBETCTBYIONIYIO STUEHKY, OTBEACHHYIO I KOO (HUITUEHTOB KOHKPETHOTO
orpannuenus (B10, C10, D10, E10 — 1-e orpannyenue; B11, C11, D11, E11 — 2-¢ orpanudenue u B12, C12, D12, E12 — 3-¢
orpanudeHue). opMyIbl, COOTBETCTBYIOIIUE JICBHIM YACTSIM OTPAHUYCHUM, IPECTaBICHbI B Ta0M. 1.1.

Tabauya 1.1

@DopmyItel, OITUCHIBaIOIKE orpaHudeHus Moxend (1.1)

UleBast yacTh OrpaHUuEHHUs dopmyna Excel

-1,8x1 + 2x2 + X3 - 4x4 wim ~CYMMIIPON3B(B$3:E$3;B10:E10)
B10 x B3+ C10 x C3 + D10 x D3 + E10 x E3

- 6x1 + 2X2 + 4x3 - X4 unn ~CYMMIIPON3B(B$3:E$3;B11:E11)
B11 x B3+ Cl11 x C3 + D11 x D3 + E11 x E3

4x1 -1,5x2 +10,4x3 +13x4 wnu ~CYMMIIPON3B(B$3:E$3;B12:E12)
B12xB3+C12xC3+DI12xD3+E12 xE3

Kaxk BunHO 13 Tabin. 1.1, hopmyiisl, 3anatomiye JieBble YacTH OrpaHU4eHuid 3a1aun (1.1), oTaMvaoTes APYT OT Apyra v oT GOpMYIIbI
(1.4) B ueneBoii sueiike F6 ToIbKO HOMEPOM CTPOKH BO BTOPOM MacCHBE. DTOT HOMEP OIPEACIICTCS TOM CTPOKOM, B KOTOPOM
OTpaHUYEHUE 3aIMCAHO B SKpaHHOU (hopme. [ToaToMy 1T 3amaHns 3aBUCHMOCTEH TSI JICBBIX YacTeH OrpaHUICeHUH TOCTaTOYHO
CKOTIMPOBATh (POPMYITy U3 IEJIEBOH SICHKN B STUCHKH JIEBBIX YACTEH OrpaHUUeHUH. J{J1s1 5TOro He0OX0IUMO:

MMOMECTHTh KypCOp B IMOJIC 1eIeBO stuckiku F6 u ckonupoBaTh B 0ydep conepxumoe suciiku F6 (kmaBurmamu «Ctrl-Insert»);
MOMEIIATh Kypcop MOOYEPETHO B OIS JEBOM YacTH KaXXI0ro U3 orpanuucHuid, To ecth B F10, F11 uF12, u BcTaBiaTh B 3TH MO
conepxumoe Oydepa (knaBurramu «Shift-Insert») (mpu 3ToM HOMEp sTYSEK BO BTOPOM MaccuBe (hOpMYJIbl OyIeT MEHATHCS Ha
HOMEp TOW CTPOKH, B KOTOPYIO ObLiTa pom3BeicHa BcTaBKa u3 Oydepa);

Ha skpane B nossix F10,F11 u F12 nosBurcs 0 (HyneBoe 3Ha4denue) (cM. puc. 1.2).

ITPOBEPKA ITPABIJIBHOCTU BBEJIEHIS1 ®OPMYVJI
J1Jist IpOBEpKM MPaBUIILHOCTH BBEJCHHBIX (DOPMYJT IIPOU3BOAMTE MOOUYESPETHO IBOWHOE HAXKATHE JICBOM KJIABHMIIIM MBIIIH Ha SYSHKU
¢ popmynamu. [Ipu 3TOM Ha 3KpaHe paMKOi OyIyT BBIACIATHCS SUCHKH, HCTIONB3yeMble B popmyie (puc. 1.4 u 1.5).


about:blank

20 Microsoft Excel - NMpumep_1.xls
”ﬁ Paiin [paerka Bua Bcraeka FPopwar Cepeuc JanHeie OrHo 7 ;lilﬂ
cvmmnporss | v X o =| =CYMMNPOM3E(E$3:EF3; B6:ER)
A | B | ¢ | b [ E [ F | & | H | T
1 NEPEMEHHLIE —
2 |[Mma A1 w2 #a =l
3 | Zravenme | | | | l
4 |HuzeH. rp. 0 0 a a Li@
5 JHaveHHe Hanpaen.
6 |Koad. LT | 1305 20 pala] 87 8 =CYMMNPOKWSB(EY3: B, E6: ER)
7
a OrPAHHUMEHKWA s
9 Bun Nee. JacTe | 3HaK MNpag. YacTe
10 | Orpan. i -1 2 1 -4 0= e
11 |Orpan.2 A 2 4 -1 0 == 450
12 |Orpan.3 4 -15 104 13 0 == e
H*I |q1 [» (s et et /1 | 4| | LIJJ

Puc. 1.4. TIpoBepka npaBuIILHOCTH BBeJIeHUS (GOpMYIIBI B 1ieIeBYIO sTueiiKy F6

. Microzoft Excel - Npumep_1 . xls
”ﬁ FPaiin [lpaeka Bug Bcraeka Fopmar Cepedc JadHeie OkHo 7 ;lilﬂ

CymMmrolEE | v| M o =| =CYMMNPOMIB(EBS3:ES3;B12:E12)

A | B [ ¢ | b [ EJ] F | 6 | H [ T

1 MEPEMEHHBIE —
2 (Mma A1 #2 #3 A4

2 |3navenue | | | | l

4 |HuseH. rp. 0 0 0 0 L@

5 3HaveHue Hanpaen.

B |Koat. LU 1305 20 56 878 O]max

7

g OrPAHWMEHHWA i
9 |Bun INee. vacte | 3Hak MNpae. 4acTe

10 | Orpan. i -1.8 2 1 -4 0= 756

11 |Orpan.2 £ 2 4 -1 0 == 450

12 |Orpan.3 | 4 -15 104 13=|=CYMMI'IF'OH3EI[EI$3:E$3;B12:E12]|
H1|q4 v [P et 4 Mkera [/ | 4] I

Puc. 1.5. [IpoBepka mpaBHWIBLHOCTH BBEACHUS POPMYITHI B sTaeiKy F12
JUIs1 JIEBOM YacTH OrpaHuYeHus 3

3ajanue 1eneBoil QyHKIHH
JlanpHeiimue nedcTBUs MPOU3BOATCS B OKHE «llonck perienns», KoTopoe BeI3bIBaeTcs U3 MeHio «Cepsucy (puc. 1.6):

IIOCTaBbTE KypCOP B MOJIE «Y CTAHOBUTH LEJIEBYIO SUCUKYY;
BBenuTe ajpec uenesoi sueiiku $FS6 wim caenaiite onHo HaXxkaTHe IEBOW KIIABUILIY MBIIIH Ha IIEJIEBYIO STUCiKy B 9KpaHHOH Gopme

- 3TO OyeT paBHOCWIIEHO BBOAY aJpeca ¢ KIIaBHaTypHI;
BBeAuUTE HanpasieHue ontuMmusanuu LD, meakHyB oAuH pa3 JIeBOW KIIaBUIIEH MBIIIN MO CEJIEKTOPHON KHOIKE «MaKCUMAJIbHOMY

3HAYCHUIO).



MNoMck peweH4n EHE |
EEINONHHMTE I

PaBHOM: ¥ MakcHMMANEHOMY SHAYEHHHD " 3HaqeHHHD: |EI
= = SAKpPEITE

i MHHHMANEHOMY SHAYEHHMHD

WCTAHOEMTE WENEEYHD

ZMEHEA AYEHKH;

|$E$3:$E$3 :NJ MpeanonoxHTE |
HOrpaHHYEHHA: ml
§B3:5ES3 »= §B$FESA =l posaemre |

$F$10 = $H$10
$FE11 == §HELL

zMEHHTE
$Ff12 == §HE12 — |

BOCCTAHOEMTE |
_NpaEka |

;I ¥AanuTE

Puc. 1.6. Oxno «Ilouck pemenus» 3agaqn (1.1)

B600 oepanuuenuii u epanuynvix yciosuti 3adanue aueex nepemennblx

B okHno «Ilouck pemenusi» B noie «M3MeHss ssueliKi» BIUIINTE aapeca

$B$3:$ES$3. HeoOxommMEie agpeca MOKHO BHOCHTD B mmojie «3MeHss SIeHKI» U aBTOMATHYECKH ITyTEM BBIIECIECHHS MBIIIBIO
COOTBETCTBYIOIINX SYEEK IEPEMEHHBIX HEITOCPEICTBCHHO B SKPaHHOU (hopMe.

3adanue epaHuyHbIX YCI08UU Ol QONYCIMUMbIX 3HAYEHUL NepeMenHblX

B Hamiem ciydae Ha 3Hau€HHs EPEMEHHBIX HAKNIAAbIBACTCS TOJIBKO IPAHUYHOE YCJIOBUE HEOTPULIATEILHOCTH, TO €CTh UX HIKHSIS
rpaHuIa J0JKHA ObITh paBHa HyO (cM. puc. 1.1).

Haxxmute kHOTIKY «/]00aBUTEY, MOCIE Yero MOSBHUTCS OKHO «/loOaBieHue orpannaeHus» (puc.1.7).

B mone «Ccplika Ha s9eiiky» BBEIUTE aapeca sTIeeK MepeMeHHbBIX

$B$3:$E$3. D10 MOXKHO cienath Kak ¢ KIABHATYPHI, TAK M IIYTEM BBIICICHHUS MBIIIBIO BCEX SUECK IEPEMEHHBIX HETOCPEACTBEHHO
B DKpaHHOU (opme.

B mone 3HaKa OTKpOWTE CITUCOK IMpeIaraeéMbIX 3HAKOB U BEIOECpHTE ° .

B mone «OrpannueHne» BBEIUTE aapeca ueek HUKHEH MpaHuIlbl 3HAYeHUH TepeMeHHBIX, TO ecTh $B$4:$ES$4. x Tarke MOKHO
BBECTH ITyTEM BBIJCIICHHUS MBIIIHIO HEMOCPEICTBEHHO B DKPAHHOU (popMme.

JNofiaBneHHe orpaHHIEHHA 7]

CChINKa Ha A4EAEY: OrpaHHYEHHE:

$B43:$E43 A == x| |=$B$4:4E44] Y

DR, l OTHMEHa | AobAEMTE | _MpaEKa |

Puc. 1.7. loGaBneHne ycnoBUs HEOTPUIATEIBHOCTH IIepeMeHHBIX 3amaun (1.1)
3aoanue 3nakoe ocpanuuenuu £ ,3, =
Haxxmute kHOTIKY «/[006aBUTE» B OKHE «J[0OaBieHne OTpaHMYEHUS.
B nosne «Ccpliika Ha sSTYeiKy» BBEIAHUTE apec SUEHKH JICBOW YacTH KOHKPETHOro orpanuueHus, Hanpumep $F$10. Do
MOJKHO C/IeJIaTh KaK C KJIIABUATYPHI, TAK U ITyTEM BBIICICHUS MBIIIBIO HY)KHOU SYCHKU HEITOCPEACTBEHHO B SKPAHHOM
dopme.
B cootBeTcTBHH C ycioBueM 3aauu (1.1) BEIOpaTh B moJie 3HaKa HEOOXOIUMBIH 3HAK, HATIPHMED =.
B none «OrpaHnyeHne» BBEAUTE aapec TYeHKH TPaBOi YaCTH pacCMaTpHBAEMOro orpannueHust, Harnpumep $H$10.
Amnanornuno Beeante orpanndenns: $F$11>=$H$11, $F$12<=$H$12.
IoxTBepauTe BBOI BCEX MEPEUMCIICHHBIX BBIIIE YCIOBHIA HaxkaTieM KHomku OK.
OxHo «[Touck perreHus» MOcie BBOJA BceX HE0OXOAUMBIX TaHHBIX 3ama4 (1.1) npeacrarieHo Ha puc. 1.6.
Ecmu nipu BBOzie yCi0BUS 33124l BOHUKACT HEOOXOIUMOCTh B I3MEHCHHH WITH YIAJICHHHA BHECEHHBIX OTPaHUYCHUI
WITH TPAHMYHBIX YCIIOBHIA, TO 3TO JIENAI0T, HAXaB KHOMKH «3MEeHUTE» win «Y 1anuthy (cM. puc. 1.6).

PEIIEHUE 3AJAYU

Yemanoeska napamempog pewenus 3adauu

3amada 3anmyckaeTcs Ha pemieHue B okHe «[louck pemenns». Ho mpeaBapuTenbHO s YCTaAHOBICHHUS KOHKPETHBIX
rapamMeTpoB PeUICHHs 33/1a4 ONTHUMHU3AINH ONPEISSICHHOI0 Kilacca He00X0JMMO HaKaTh KHONKY «IlapameTpsi» u
3aI0JTHATH HEKOTOPBIE ToJist okHa «[lapameTpsl mowcka pererus» (puc. 1.8).
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nﬂpﬂHETpH noHCKa peueHHA nm

MakCcHMansHoe EpeMa; CEKYHA, | 8],.4 I
MpeAEnEHDE YMCNO MTEepauKiA: 100 CITHMEHA I
OTHOCHMTENEHSA NOrpeWHOCTE: |IIIJIIIIIIIIIIIII:II SarpysMTE MOAENE. .. I
JoMyCTHMOE OTENOHEHHE: IS o COxPaHHTE MOAEME. .. I
CH0AMMOCTE: |IIIJIIIIIII CNpaska I
[V MHHefinan Mosens [T ABTOMATHYECKOE MACWTAGHPOEAHHE

[~ HeoTpHUATEREHBIE SHAHEHHS [T MokasblBaTE pEsYNLTATEl HTEPALHE

UeHKH——— [PasHocTH—————— ETOA MOMCKE
| nHHERHaR & npAmbIE % HetoToHa
" KEaApaTHYHAA " eHTpanEHEIE . CONpAMEHHLIX CPAAHEHTOE

Puc. 1.8. [TapameTpsl mowcka penieHus, moaxoasmue st 6onpamacTBa 3a1a4 JIIT [Mapamerp «MakcuManbHOE BpeMsD)
CITY’KUT JUI1 Ha3HauUCHHsI BPEMEHH (B CEKyHJaxX), BBIICIAEMOro Ha pelieHue 3a1a4i. B moje MoXHO BBECTH BpeMs, HE
npeBbimaroree 32 767 cekyun (6oaee 9 4acon).

ITapametp «IIpeaenpHOE YHUCIIO UTEPALUID) CITYKUT IJI YIPABICHHS BPEMEHEM PELICHH 3a1a4H ITyTeM OrpaHHUYEHHS
YHCJla IPOMEXYTOUHBIX BEIUMCICHUN. B 1ojie MOKHO BBECTH KOJIMUYECTBO UTEpalLUii, He mpeBblaomee 32 767.
ITapametp «OTHOCHUTEIBbHAS TOTPEIIHOCTEY CIYKUT JUIA 3aJJaHUA TOYHOCTH, C KOTOPOH OIpeAessieTCss COOTBETCTBHE
STYEHKH L1eIeBOMY 3HAUEHHUIO MM MPUOJIMKEHUE K YKa3aHHBIM TpaHumiaM. I1ose TomKHO comepkaTh YHCIo U3
uHTepBasa ot 0 1o 1. UeM menbiie KOTUUECTBO ASCATHYHBIX 3HAKOB BO BBEJCHHOM YHCIIE, TEM Hudtce TOYHOCTb.
BbIcokast TOYHOCTD YBEIHYHT BpeMsI, KOTOpoe TpeOyeTcs ATl TOTo, YTOOBI COIIEINCS MPOLECcC ONTHMHU3AINH.
ITapametp «JlomycTUMOE OTKIOHEHUEY» CITY>KUT IS 3aJaHHs JOIYCKa Ha OTKIIOHEHUE OT ONTUMAIIbHOTO PELICHUS B
LEJIOYHCIIEHHBIX 3a1a4ax. [Ipu ykazaHuu OoJbIIero qomycka MOMCK peleHus 3aKaHInBaeTcs ObIcTpee.

ITapameTp «CX0AMMOCTB)» MPUMEHSAETCS TOJIBKO MPHU PEIIeHNH HEeIUHEHHbIX 3a1a4.

VYcranoBka daaxka «J/IuHeiHas Moienby) o0ecnedrBaeT yCKOpeHHe MOUCKa PELICHUs! IMHEHHOW 3a/1auu 3a CUeT
IIPUMEHEHHE CUMILIEKC-METOA.

IToaTBepaure ycTaHOBJIECHHBIE TapaMETPhI HaxaTueM KHOIKU «OK».

3amyck 3a/1auu Ha penieHne

3amyck 3a/1aud Ha peleHne Ipou3BOAUTCS 13 OKHA «[lonck pemeHns» myTeM HaxaTHs KHOKH «BBITOTHUTEY.
Ilocne 3amycka Ha peleHue 3agaun JIIT Ha SKpaHe TMOsBIIAETCS OKHO

«Pe3ypTaThl MOMCKA PEIICHHS C OMHUM U3 COOOIICHHH, TpeIcTaBIeHHBIX Ha puc. 1.9, 1.10 m 1.11.

PEBHﬂbTﬂTH nNoWMCKa peweHJs BE

PewerHe HafgeHo, Bce orpaHHYeHHA M YCNoEHA

ONTHMANEHICTH EEINONHEHE Tuvn oTHeTa
PezyvneTaTtel - |
% ‘CoMpaHMTE HaRAEHHDE PELIEHHE | ¥ CTOMAHBOCTE
Mpeaens
" BOCCTAHOBMTE HCx0AHBIE SHIHEHHA "l

R I OTHEHS COXPAHMTE CUWEHADHH, .. _Npaera I

Puc. 1.9. Coobmienne 00 yCrienHOM pelIeHnH 3aJauu



PEEHI’II:TEITH NMNOWUCKA pelleHHA BE

MOMCE HE MOMET HERTH NO4X0AALED PEWEHHSA,
TN oT4eTa
PesyneTaThl -
& {C0MPAHHTE HAHABHHOE PRLLEHHE | YCTOMHHBOCTE
Mpeaensl
¢ BOCCTAHOBMTE HCXOAHBIE SHAYEHHA "l
Ik I OTHMEHS I COXpaHHTE CUEHAPHA. . . | _Npaeka |

Puc. 1.10. Coobmienne npu HECOBMECTHON CHCTEME OTpaHUICHUI 3a1aun

PEEHﬂbTﬂ.TH NoWCKa peweHAA EE

FHAYEHHA LENEE0A AYEFKK HE CxX0AATCH,
THn oT4eTa

PezyneTaThl
WCTORYMEDCTE
Mpeaens

[
[/

CMpaEka |

¥ {COXpaHHTE HAHABHHOE DEWEHHE |

(. BOCCTAHOBHTE HCXOAHBIE SHAYEHKA

o< |

OTHEHA Co0xpaHHTE CUEHARHHA, .

Puc. 1.11. Coobuienne npu HeorpanuueHHoCTH L[D B TpeGyeMoM HamnpaBiieHHH

Wnoraa coobuienus, npeacTapieHHble Ha puc. 1.10 n 1.11, CBUIETENBCTBYIOT HE O XapaKTepe ONTUMAaIbHOTO PEIICHHs
3a7[a4d, a 0 TOM, YTO IIPH BBOJIE yCI0BHH 3a1aun B Excel 6putn nomymmeHs! ommnoku, He nmo3possttomue Excel HalTH
ONTUMAJIBHOE PEHIEHUE, KOTOPOE B IEHICTBUTENILHOCTH CYIECTBYET.

Ecnu npu pemennn 3amaqn JII1 Beiaetcs cooOIeHne 0 HeBO3MOKHOCTH HAX0XKICHHUS PEIIEHHs, TO BO3MOXHO, YTO
IIpUYHHA 3aKJII0UaeTcs B omMOKax BBoAa ycioBus 3axa4n B Excel. [ToaToMy, mpex/ie ueM enaTh BEIBOJ O
MIPUHITUITHATBHON HEBO3MOXHOCTH HAXOXKACHUS ONTHMAIBHOTO PEIIeHHS 3aJaqH, IPOBEPhTE: HEe ObUIO JIH JOMYIIEHO
OIHMOOK IO X0y BBIIOJHEHUS 3aJaHus?

B Tom ciyuae, korza npu 3amnosiHeHnH nosel okHa «[lonck pemenns OblI JOMYIIEHB OIIHOKH, HE IO3BOJISIONINE
Excel npuMeHNTH CUMIUIEKC-METO/ AJIS PEIISHH 3a/1a4 MITH IOBECTH €€ PEeIIeHne 10 KOHIIA, TO MOCIIe 3aIycKa
3a[aud Ha PelIeHNe Ha IKpaH OyIeT BBIaHO COOTBETCTRYIOIIEE COOOIIECHHE C YKa3aHHEeM NMPUYUHBI, IT0 KOTOPOit
pemieHue He HaiiieHo. IHOTIa cuMIIkoM Manoe 3HadeHne nmapamerpa «OTHOCUTEIbHAs MOTPEIIHOCTEY HE IMO3BOJISET
HallTH oNTUMaIbHOE pelieHue. s ucnpaBiaeHns 3TOM CUTYalMH yBEIHYUBATE NOrPEIIHOCTD IOPa3psAHO, HAIPUMED
ot 0,000001 mo 0,00001 u T.11.

B oxHe «Pe3ynbTaThl MOMCKA pEIICHISI»IIPEICTaBICHBI HA3BaHUS TPEX THUIIOB OTYETOB: «Pe3ynpTaTsiy,
«YcToiunBocThY, «IIpenensy. OHM HEOOXOIUMBI NIPH aHAIN3E TTOIYYEHHOTO PEIIeHUS Ha YyBCTBUTENBHOCTD. J{ns
MOJIyYCHHUS )K€ OTBeTa (3HAUCHU mepeMeHHbIX, [I® U JeBbIX yacTell OrpaHMYCHU) MPSIMO B 3KpaHHO# hopme mpocTo
Haxkmute KHONIKY «OK». [Tocie 3Toro B 3kpaHHO# opMe MOSBILETCS ONTHMANBHOE pemeHne 3aaaqn (puc. 1.12).

2 Microsoft Excel - Mpumep_1.zls
”ﬁ Paiin [paeka Buo Boraska Poprar Cepeuc JanHeie OkHo 2 _Iﬁllil
Fé | =| =CYMMNPOM3E(B%3:E$3, B6: EE)
A | B | ¢ | b [ E [ F | & | H | 3
1 NMEPEMEHHbLIE —
| 2 | MmA 1 A2 #3 #d
| 3 |Znauenve | 100BE1] 546 444] 0] 35225
| 4 |Huwn rp. 0 0 0 0 Lo
| 5 3HaueHue Hanpaen.
| 6 |Koad. Lid 130 45 20 ol 57.8) 27452 714 lmax
7
B OrPAHHYEHHA b
| 9 |Bug INeE. 4acTe 3Hak Mpae. YacTe
| 10 | Crpan. 1 -1.48 2 1 -4 78k |= il
| 11 |Orpan.2 -G 2 4 -1 450 »= 450
| 12 |Orpan.3 4 14 10,4 13 89 <= g9
13 x
[ A e (s Tl MncT3 f | 4] | LIJ_‘

Puc. 1.12. Dxpannas ¢popma 3agaun (1.1) mocie moaydeHus perieHNs
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HEJOYNCJIEHHOE ITPOTPAMMUPOBAHUME

JomycTum, uTo K yciroButo 3amaun (1.1) mobaBuiock TpeboBaHHUE METOYNCICHHOCTH 3HAYEHUH BCeX TIepeMEHHbIX. B
9TOM CITy4yae OIMCAHHBIH BBIIIE MPOIECC BBOJA YCIOBHUS 3aa4ll HEOOXOAUMO OONOIHUMb CIETYIONMHY IaraMu.

B sxpanHol popMme yKakuTe, Ha Kakue IepeMEeHHbIe HaKJaibIBaeTcs TpeOoBaHue 1eTI0UNCIICHHOCTH (3TOT 1Iar
JieaeTesl AU HATJISLTHOCTH BOCTIPUSTHS yCIoBUs 3amaun) (puc. 1.13).

B okne «Ilouck pemenns» (MeHto «CepBUc»r®«IIoUCK penieHus»), HaXMUTE KHOIKY «/l00aBUTb» U B MOSBUBIIEMCS
okHe «JloGaBieHNe OrpaHUIEeHH» BBEAUTE OTPaHUICHUS cieayromum obpazom (puc. 1.14):

B moJie «CChlTKa Ha SIYEHKY» BBEIHUTE aipeca siueek IIepeMEHHBIX 3ama4n, To ecTh $B$3:$ES3;

B TI0JIE BBO/Ia 3HAKa OIPAaHUYEHHS YCTAHOBUTE «IIEJIOLY);

MOATBEP/UTE BBOJ OTPaHUYEHHS HaXxKaTueM KHONKH «OK».

20 Microzoft Excel - Mpumep_1[uenouucal.xls
”ﬁ Faiin [paeka Buwa Boraeka Fopear Cepevc HdadHers OkHo 2 == x|
Fé | =| =CYMMNPOKW3EB(E$3:E$3;56:E6)
A | B | ¢ | b [ E [ F | & | H | 7
1 MNEPEMEHHLIE —
2 |Mma #1 #2 #3 #4
3 |3HaveHue | 100 S45] | 39|
4 |HuzH. rp. 0 0 1] 0 La
5 |Uenoumchn. uenoe uenoe uenoe uenoe dHayeHwe  Hanpaen.
6 [Kosb. U 1305 20 56 678273942 max
7
5 OMPAHHMEHHWA i
S |Bun Nee. 4acTe  3Hak MNpae. 4acTe
10 |Orpan. 1 -1.8 2 1 -4 /ob = 756
11 |Orpan.2 -G 2 4 -1 453 == 450
12 |Orpan. 3 4 -1.5 104 13 88| «= a9
I41|q1 [» [ W] et 4 Tners | 4] | L”J

Puc. 1.13. Pemrenne 3amaqn (1.1) mpu yCIIOBUH ETOYUCICHHOCTH €€ TIEPEMEHHBIX

INo6aeneHue orpgHH4YeHHA HE

CCEINEE Ha AYerky: Or paHH-eHHE:

$B$3:4E$3 EY Ml LEnoe =]
0] A I DTHEHS | AoBaEHTE _MNpaEka I

Puc. 1.14. BBox yC/IOBHSI IETOYHCIEHHOCTH NepeMeHHbIX 3a1a4n (1.1)

Ha puc. 1.13 mpencrasieno pemenne 3axaqu (1.1), kK orpaHHYCHUSIM KOTOPOH JOOABICHO YCIOBHUE [EIIOUNCICHHOCTH
3Ha4eHUH €€ IePEMEHHBIX.

3AJAHUA 1JI1 CAMOCTOSATEJIBHOI'O BRIIIOJIHEHU A:

1

L(X )=5x,+7x, —6x, +9x, +8x, —> max;
0,7x +09x, +1,5x, +23x, +18x, <30000,
04x +11x, —05x, +1,3x, —28x, >32000,
0,5x +18x, +0,7x, +2x, < 40000,

22x ,—14x, —08x, +09x, =15000,
x,>0(j=15).
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L(X )=x +4x, +8x, —12x, > min;
X+ Ox, +2x, —dx, =250,

0,4x, +x, —5x, +3x, +8x, <460,
05x, + 10x, -8x, + 6x, + 2x, <190,
11x, —85x; + 3x, + 2x; =210,

X; 20(}':],_5)

L(X )=—45x, + 65x, +2x, —3x;, = max;

15x +18x, + 34x, —22x, = 56,

2x, + 7x, —4x, +3x, 291,

02x +08x, +15x, +09x, +4x, <26,
1.8x, —42x, +6,4x, +3x, =15,
x,20(j=173)

JlaGopaTopHas padora Ne 4

JuckpeTHble 32124y JUHEHHOr0 NPOrpaMMHIpPOBaHUS
Lenb padoThl.

I/I3y‘{HTL U IPUMEHUTDH HA MPAKTUKE YUCJTECHHBIE METOAbI JIMHEHHOr 0 nporpaMmmMmupoBanus 1Jisl TUCKPETHBIX

3agad.

BapuanTsl 3aganuii 3a1aua 0 Ha3HAYSHHSIX:

1. 6 8 11 8 18 19 20 2. 3] 6 7 8 10 11 12
7 13 10 3 4 14 18 4 18 4 7 6 7 8
5 9 6 21 12 17 22 3] 4 3 6 10 4 3]
5 4 11 6 13 14 11 9 10 8 9 5 13 6
17 7 12 13 16 17 9 6 11 12 7 9
13 0 8 8 10 12 17 12 4 8] 6 2 4

3. 13 6 10 13 8 9 4. 1 5 7 10 2 3 4
9 7 11 8 12 11 8 2 5 4 7 10 1
5 8 12 4 18 8 3 10 17 8 2 3
6 9 5 8 5 6 7 10 1 3 7
4 4 6 6 4 8 12 5 4 5 6
8 7 7 3 8 10 15 1 2 5 6 7
5 8 12 13 9 14 8 7 12 6 18 5 4

5. 4 5 9 5 6 14 6 6 1 4 2 10 6 7

12 4 13 16 15 16 4 5 10 4 10
15 8 10 17 7 9 15 12 14 15 7

14 8 4 9 5 4 8 9 10 12 13 14
3 5 4 12 10 11 13 5 4 7 10
10 11 5 12 8 7 4
7 13 8 12 8 11 10 9 10 5 11
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5 — 56 48 39 3 40 6. - 41 60 39 46 10
A7 = 50 4 10 49 31 = 59 16 1 51
48 50 = 42 19 16 29 51 = 14 42 50
24 44 47 - 23 33 35 12 52 = 16 26
38 17 6 51 = 26 16 39 15 60 = o7
29 59 55 34 18 = 15 30 38 47 36 =
7 - 58 28 18 2 50 8. = 14 17 25 54 37
11 = 18 47 14 49 57 = 46 19 42 6
49 3 = 24 35 51 7 24 = 8 9
1 46 50 - 45 15 13 28 30 = 56 18
54 40 14 12 = 6 26 44 4 52 - 52
8 58 34 27 47 = 18 5] 49 14 12 -
9 - 44 60 54 29 39 10 = 50 33 18 3] 44
53 = 46 19 42 6 51 = 19 24 20 32
36 7 - 37 44 3 19 23 = 42 14 25
21 4 49 — 14 26 42 53 2 - 48 3]
15 12 38 46 = 24 27 28 31 33 -
19 6 45 57 11 = 12 37 60 21 21 -
11. | 21 44 18 32 12. 8 4 3 1 12 13 5
- 35 56 47 4 2 5] 3 5 6
7 24 16 21 1 4 2 5] 8
26 37 - 7 46 9 4 5] 6 8 9
59 15 34 — 31 10 11 12 13 14 15 16
3 17 51 30 - 5 6 7 8 10 4
13 4
13 - 36 51 24 11 46 14 = 9 37 28 52 53
28 = 17 46 10 20 24 = 25 48 27 48
7 41 = 58 2 35 27 45 = 23 47 58
25 60 45 - 55 59 2 30 16 = 8 60
48 20 33 26 = 38 53 54 4 1 - 46
50 27 19 14 52 = 60 12 5 50 35 -

ITopsok BbINOJTHEHUS] PaGOTHI

JlaGopaTopHas padoTa paccuuTaHa HA 3 Yaca ayJAMTOPHBIX 3aHATHI, BKIIOYAIOIIUX B cels cleaylomiee:
M3yunth TEOpETUYECKUI MaTepUal 110 TEME.

Pazobpath npuMephl peann3aiuy.

PazpaboTars anropuT™ peanusanuy 3aJaHusl B COOTBETCTBHH C BAPHAHTOM.

CocTaBUTh IpOrpamMmy.

[omy4nTs 1 IpOAHATTU3UPOBATH PE3YNBTATH PAOOTHI IPOTPAMMBI.

OdopMuTh OTUET O TIPOJIENAHHONW PaboTe B COOTBETCTBHUH C TPEOOBAHUSIMH.

TpeGoBaHus K 0TUETY

Ort4er no J1aGopaTopHoii padoTe pacneyaTbiBaeTcs B BH/Ie TBEP/I0il KOMUU U COCTOUT U3 CJIEAYIOIIHX IYHKTOB:
BapuaHT HHAMBUAYaJIbHOTO 33/1aHHS;

Kparkoe omnucanie MeTo/ia peain3alny,



TexkcT nporpammsl;

PesynbraTel paboTHI IPOrpaMMBL;
AHanu3 NOTy4eHHBIX PE3YNIbTaTOB;
BrIBosBI 0 IpOAETaHHOMN paboTe.

JlaGopaTopHas padora NeS5. HesuHeiiHoe mporpaMMupoBaHue

3amanue K 1abopaTopHOi padboTe

W3yunTth TeOpeTHUECKHUI MaTepra MO PEIICHHIO 3a/1a4 HEJITMHEHHOTO IPOrpaMMHUPOBAHHSI.

PazpaboTars nporpammy, peann3yonryro METOA pelieH s 3a1a4 HeJTMHEIHOro IporpaMMHUPOBaHHs. SI3bIK
IPOrpaMMHPOBaHUS BEIOPATh MO CBOEMY YCMOTPEHHIO.

IIporpamma nomkHA UMETH YIOOHBIN M IIPOCTOH B MOHUMAaHHUH NOJIBh30BaTeNbCKkuil mHTEpdetic. [IpemycmoTpers BEIBOA
Ha DKpaH MIPOMEKYTOUHBIX Pe3yJbTaToB. B kauecTBe BXOAHBIX AaHHBIX MCIOJIB30BaTh MATEMATHIECKYIO MOZEIb,
TiepevrcIIeHre epeMEHHbIX. B kauecTBe BHIXOHBIX JaHHBIX 3HAUCHHs HalEHHBIX IEPEMEHHBIX U 3HaYCHHE 1IeJIeBOH
GbyHKIMN.

C moMol1pIo pa3paboTaHHOHN MPOrpaMMBI PEIIUTE 33134y, BRIOpAHHYIO 110 BApHAHTY 3aJaHus. BapuanT 3ananus
BEIOMpaeTCs 10 MmocienHel nudpe 3adeTHON KHIDKKH (eciu mocienHss nudpa—~0, To Beroupaercs 10 BapuaHT).



ITo pe3ynbraTam 1a00paTopHOit padOTH OPOPMHUTE U 3AIIUTHTH OTYET.

BapuanTsl 3ananmuii k 1abopaTopHoii padore
BapuanT 1. Haiitn MakcumanbHoe 3Ha4eHUE QYHKIMH F=X X, IpH yCI0BHIX

(6x, +4x, =212,
2x, + 3x, =24,
-3x +4x, <12,
Bapuanr 2. Ha x,x, =0.
F=9(x - 5F+4(x; — 6§

OpH yedJoBHAX
3x +2x, 212,

x —-x, =6,

X, =4,
x,x, =0
BapuanT 3. Haiitn MakcuManbHoe 3HaueHHE (HYHKIMN
F=4x, + 3x,

IPH YCJIOBHAX
xl - 2x 4+ xf -2x, -34 <0,
x =1,

x, = 1.

BapmuanT 4. Haiitn MakcuMansHOe 3HaUeHNE (HYHKIN

F = xx,
TIpH yCaoBHAX
x! +2x +x; —-2x, -14 >0,
2x, + x, <10,
x,x, =20.

BapmuanT 5. Haiitn skctpemMmymbl pyHKINH
f=x?+x2+x

MpH yCJIOBUAX
x +x, +x, =4,
2x, —3x, = 12.

Bapuant 6. Haiitu skctpemym dyHkiun f=X;X,X3 pu ycioBuu
{Ex‘lxz +x,x, = 12,

2x, - x, = 8.



Bapuanr 7. HaiiT s3xcTpeMyMbl GyHKIHH f=X;X;+X;X3 IPH YCT0BHAX

(x, + x, =4,
11:2 + x, =4.

Bapuanr 8. HaiiTi skcTpeMyMBbl QYHKIIMA

f=3x7+ 2x, + 2x,%2 + 4x.x;

NPH yCJIOBUSAX

P+ 2% =19,

xr +2x,x, =11.

Bapuant 9. Haiitu sxcTpeMymbl GyHKINN f=X1X,X3 IPH YCIOBUH

x +x, +x, =5,
xx, +x,x, + x,x, = 8.

BapuanT 10. Halitn MakcumanbHOe 3HaUCHUE (DYHKIIUH

TP YCIIOBUH f=x’x%5"

4.1.2. TecTupoBaHue

Tema 1. OCHOBHBIE TOHSTHS TUCHIUTIITHBI

Tema 2. OCHOBBI JINHEHHOT'O IPOTPAMMUPOBAHUS

Tema 3. [TpuknagHble ONTUMWRATTHOHHKE METOTR NeITeHUs 3aa4 JMHESHHOTO IIPOrpaMMHUPOBaHUS
Tewma 4. Teopus HBOﬁCTBeHH:!:],,+ x, + x; = *

Tema 5. Pemienue 3aa4 1e104MCIeHHOIO IPOrPaMMUPOBAHHUS

Tema 6. Pemienue 3aa4 HENMMHEHHOTO NPOrpaMMHUPOBAHUS

4.1.2.1. Ilopsaaox NpoBeeHN.

TectupoBaHKe IPOXOIUT B TUCHMEHHOU (POPME MITH C HCIIOJIb30BAHUEM KOMIIBIOTEPHBIX cpeacTB. OOydaromuiics
MOJTy9aeT OIpeaeIEHHOE KOJIMYECTBO TECTOBEIX 3a1aHuil. Ha BrITOTHEHNE BEIIesAeTCsS (PUKCHPOBAaHHOE BpEeMs B
3aBUCUMOCTH OT KoJinyecTBa 3aanuid. O1leHKa BBICTABISETCS B 3aBUCUMOCTH OT MPOLIEHTA PAaBUIIbHO BBINOJIHEHHBIX
3ananuil. TectupoBaHue NPOBOAUTCS MO BapuaHTaM. B kaxknom Bapuante — 15 TecToBbIX 3aganuil. Huxe npuBeneHs
puUMepHbIe 3a1anus. [lomHbINA OaHK TECTOBBIX 3aJaHU XpaHUTCS Ha Kadeape.

4.1.2.2 Kputepun oneHMBAHUS

OueHkKa «OTJIMYHO» CTABHUTCS, eCJIM 00yUalouuiicss Ha0paJ:

86% npaBWILHBIX OTBETOB U OoOJICE.

OueHkKa «X0pouI0» CTABUTCS, eCJIM 00yUalomuiicss HadpaJi:

Ot 71% no 85 % npaBUILHBIX OTBETOB.

OueHkKa «ya10BJIeTBOPUTEIbHO)» CTABUTCSH, €CJIM 00y4yaromuiicss HadpaJi:

Ot 56% 10 70% npaBUIBHBIX OTBETOB.

OneHka «HeyI0BJICTBOPHUTEIbHO» CTABHTCS, eCJIN 00y4aromuiicss Ha0pau:

55% mpaBUIIbHBIX OTBETOB U MEHEE.

4.1.2.3. Conep:xaHue OLIEHOYHOI'0 CPeICTBA

Tems1 1-6

Dopmynuposka 3a0anus

1. Mogens — 310

1) ananor (06pa3) opuruHaia, HO MOCTPOSHHBIH CPEICTBAMHU U METOJAMH

2) OTIIMYHBIMH OT OpUTHHAJIA

3) nogobue opurnHaza

4) xomus opUrMHaIa

2. DKOHOMHKO-MAaTeMaTHIECKast MOAEIb — 3TO

1) MaTremMaTH4YEeCKOE IPE/ICTABIEHIE IKOHOMHIECKOH CUCTEMBI (OOBEKTOB, 33/1a4H, SBJICHHUMH, IPOLIECCOB | T. I1.)
2) KaueCTBEHHBIN aHAJIU3 U HHTYUTHBHOE IIPECTaBICHHE 00BEKTOB, 3aJ1a4, SIBICHHUH, 3) IPOLIECCOB IKOHOMHYECKOH
CHCTEMBI U ee apaMeTpoB

4) PBpUCTHUYECKHE ONMCAHNE YIKOHOMUIECKON CUCTEMBI (0OBEKTOB, 3a11a4H, IBJICHHUM, TTPOIECCOB H T. II.)



3. Metox — 210

1) mozxxobl, MyTH U CIIOCOOBI TIOCTAHOBKY M PEILICHUS TOW MM WHOM 33724y B

2) pa3nu4HBIX 00JIACTSX YEIOBEYECKOH JAEATEIBHOCTH

3) ommcanne ocoOeHHOCTEH 3a1au (TIPOOIIEMBI) U YCIIOBUH €€ pelIeHUs

4) TpeOOoBaHMA K YCIOBHSAM PEIICHUS TOH WM WHOH 3a/1a4n

4. BeiOepuTe HEBEpHOE YTBEPIKICHHUE

1) OSMM 103BOJISIIOT CAENaTh BBIBOJ O TIOBEJICHUU 00BEKTA B Oy yIIeM

2) DMM 1o3BOJISIIOT YIPABISATH 00BEKTOM

3) ODMM 103BOJISIOT BEIIBUTH ONITUMAIBHBIN CTIOCO0 AEHCTBHS

4) OSMM 103BOJIAIOT BEISBUTE U POPMAIHHO OMICATH CBSI3M MEXKITy MIEPEMEHHBIMH, KOTOPHIE XapaKTePH3YIOT
HCCIeJOBaHMS

5. 3anmaua, BKiIrOYaromas 1eieByro ¢GyHkiuio f u pyHknun @, BXosIIe B OrpaHHYeHNUS, SBIISETCS 3a1aueil TMHEHHOTO
POrpaMMHPOBAHUS, ECIIH

1) Bce @ u f ABIsFOTCS TMHEHHBIMU (QYHKIUSIMHA OTHOCHTEIIBHO CBOMX apI'yMEHTOB

2) Bce @ ABIAIOTCS TMHEHHBIMH (DYHKIHUSAMH OTHOCUTEIBHO CBOMX apryMEHTOB, a QyHKIUS f — HelTmHeHA

3) dynkuus f sBusieTcst TMHEHHOM OTHOCUTENIFHO CBOMX apIyMEHTOB, a QyHKIMU @ — HeJTMHEHBI

4) Tonbko yacTb GyHKIMH @ 1 GyHKIMA f ABIAIOTCS TMHEHHBIMI OTHOCUTEIEHO CBOMX apTyMEHTOB

6. MHOXeCTBO BCEX JOIMYCTUMBIX PEIICHUI CHCTEMBI 33141 JINHEHHOTO MPOrpaMMHPOBAHUS

SIBIISICTCSI

1) BBITYKJIBIM

2) BOTHYTBIM

3) OTHOBPEMEHHO BBIMYKIIBIM U BOTHYTHIM

7. Ecnn 3amada IMHEHHOTO IPOrpaMMHUPOBAHHS HMEET ONTHMAIIBHOE PELIeHNE, TO LieneBast QyHKIHA JOCTUTAET Hy>KHOTO
9KCTPEMAILHOTO 3HAUCHHS B OJHON M3

1) BepIIMH MHOTOYTOJIbHUKA (MHOTOI'PaHHHUKA) TOITYCTHUMBIX PELICHUH

2) BHYTPEHHUX TOYEK MHOTOYTOJIbHHKA (MHOT'OI'PaHHHKA) TOIMYCTUMBIX pEIICHHUH

3) Touek MHOTOYTOJIbHUKA (MHOTOIpaHHHKA) TOIYCTUMBIX PEIICHHH

8. B 3amayax nuHEHHOTO MPOrpaMMHUPOBAHHS PEIIAEMBIX CHMILIEKC-METOJIOM HCKOMBIE TIEPEMEHHBIC JOIDKHBI OBITh
1) HEOTpHIIATEIEHBIMH

2) TIOJIOKUTENbHBIMA

3) cBOOOJHBIMU OT OTPaHUYCHHI

4) mro0bIMU

9. CUMIUIEKCHBIM METO]] pellieHus 3a1a4 JIMHEIHOTO MPOrpaMMHUPOBAHHS BKIIFOYAET

OTIpeJIeTIeHHE OJTHOTO M3 IOMTyCTHUMBIX 0a3MCHBIX PEIICHHH ITOCTaBICHHON 3a/1auy (OIOPHOTO TUIaHA)

1) onpenenenye MpaBuIIa MEPeXo1a K He XyALIeMY PEIICHHIO

2) MpOBEPKY ONTUMAIILHOCTH HAlIEHHOTO PeIleHNUS

3) ompeneneHue OJHOTO U3 JOMYCTUMBIX 0a3UCHBIX PEIICHUH MOCTaBICHHON 3ajauu

4) (onopHOTO I1aHa), OTpeeJIeHNE paBHiIa Mepexo/ia K He Xy/IIIeMy PelIeHNI0, POBEpKa ONTHMAaIbHOCTH HalICHHOTO
pemeHus

10. Ecnu nieneBast pyHKIMS M BCE OTPaHUYEHUsI BHIPAXKAIOTCS € TIOMOILBIO JIMHEHHBIX ypaBHEHHUH, TO paccMaTprBaeMast
3a/1aya sBJIAETCS 3a1auei

1) AMHAMHYECKOT0 IPOTrPaMMHUPOBAHNUS

2) TMHEHHOTO MPOTPaMMHPOBaHU

3) mesIoYMCIEHHOTO MPOrPaMMHPOBAHNUS

4) HeMUHEWHOTO MPOTPAMMHUPOBAHUS

11. Mopenb 3a/1a4u JTMHEHHOTO NPOrpaMMHUPOBAHUsI, B KOTOPOI 1ieieBast pyHKIIMS UCCIIEyeTCs Ha MaKCUMYM M CHCTEMa
OrpaHUYEHUN 3aJ]a4H SBJSIETCS CUCTEMOH YPaBHEHU, HA3bIBAETCSI

1) crannapTHOM

2) KaHOHNYECKON

3) obmieit

4) ocHOBHOI

5) HOpMabHOH

12. Mopenb 3a/1a4u JIMHEITHOTO IPOrpaMMHUPOBAHHS, B KOTOPOH 1esieBast yHKIMS UCCIIEAYETCsl HAa MAaKCUMYM M CHCTeMa
OTpaHMYEHUH 331a4H SIBJISICTCS] CHCTEMOI HEPaBEHCTB, Ha3bIBAETCS

1) ctanmapTHO#

2) KaHOHUYECKOH

3) obmeit

4) oCHOBHOI

5) HopMasbHOH

13. 3agava TMHEWHOTO MPOTPAMMHUPOBAHUSI MOXKET IOCTHTaTh MAaKCUMaJIbHOT'O 3HAUYCHUS

1) ToIBKO B OJHOI TOUKE

2) B IBYX TOYKaxX



3) BO MHOXECTBE TOYEK

4) B OJTHOM WJIH JIBYX TOYKAX

5) B OIHOM UM BO MHOKECTBE TOUEK

14. Kakoii Bug nMeeT neneBast QyHKINS 3a1a9H JTHHEHHOTO TIPOTPaMMHUPOBAHNS?

Dflx) =cixy+ caxg+ 4+ cpxnf(x) = ecyxy + x5+ -+ cpxy, +

2)Ax = (=,2)BAx = (=,=)B

Ix=0x<0

Hx=0x=0

15. BeImmosHEHHE KaKoTo YCIIOBUS SIBISIETCS MPU3HAKOM ONTUMAaIBHOCTH PEIICHHs IBOMNCTBEHHOH 3aJauy JIMHEHHOTO
pOrpaMMHUpPOBaHUs?

1) B cuMIntekc-TabmnIie JIeMEeHTHI CTPOKH 1eJIeBOH (DYHKIIMY TPSAMOHN 3a1a4H MOJI0OKUTEITHHEI

2) B CHMIDIEKC TaOJIHIIe JIEMEHTHI CTOJIOIA [IeIeBOH (DYHKITMH ABOHCTBEHHOM 3aJa9H ITOJIOKATEIEHBI

3) B cUMIUIEKC-Ta0IHAIIE 3JIEMEHTHI CTPOKH IIeNIeBON (DYHKINH TPSMOH 3a/1a4H U 3JICMEHTHI CTOJIONA eJIeBOH (yHKIINN
JIBOMCTBEHHOM 33/1a4H TTOJIOKHUTEIILHBI

16. Ecnu rcxosHast 3a1a4a JIMHEWHOTO TPOrpaMMHUPOBAHUS MIMEET OITUMAaJIbHOE PEIICHHE, TO 33/1a4a JIBOWCTBEHHAs K HEel

1) mMeeT onTHMaTbHOE PELICHHE

2) MOKET HE UMETh PeIICHUS

3) MOXeT He UMETh CMBICIIA

17. Ecnu ucxonHas 3afaya JMHEHHOTO IPOrpaMMUPOBAaHUS HE UMEET CMBICIA, TO 3a/la4a JBONCTBEHHAs K HEH ...
1) mMeeT onTHMaTbHOE PELICHHE

2) HE IMEEeT PeIICHUS

3) He uMmeeT cMBICa

18.Ecnu pecypc o6pa3yeT «y3Koe MeCTO MPOU3BOJICTBAY», TO 3TO O3HAYAET

1) pecypc u30npITOUCH

2) pecypc HCTIOJIb30BaH MOJIHOCTHIO

3) nBoOlCTBEHHAs OIIEHKA pecypca paBHa HYIIO

19. TpancnopTHas 3aa4a ABJseTCA 3aaa4el ... [I[porpamMmmupoBaHus

1) tuHAMHYECKOTO

2) HeMUHEHHOTO

3) TMHEHHOTO

4) 11eT0YUCTICHHOTO

5) mapamMeTpu4ecKoro

20. Ecnu B TpaHCTIOPTHOM 3a/1a4e 00bEeM CIIpoca paBeH 00beMy MPETIOKEHHUS, TO TaKas 3aJja4a Ha3bIBAETCS
1) 3aMKHYTOM

2) 3aKpBITOU

3) cbanaHCHpPOBAaHHOM

4) oTKpBITOH

5) He3aMKHYTOH

21. Ecnii B TpaHCIIOPTHOIM 3a71a4e 00bEM 3a11acoB MPEBBIIIAET 00BbEM MOTPEOHOCTEH, B paCCMOTPEHHE BBOJST
1) GUKTHBHEIHN ITyHKT MIPOU3BOJICTBA

2) (GUKTHBHBIH ITyHKT MOTPEOICHUSL

3) U3MeHEHUs CTPYKTYPHI HE TpeOyIoTCs

22. CBOOOJHBIMH WJIEHAMH CUCTEMBI OTPaHHYEHUI IBOMNCTBEHHOW 3a/1a4H SIBIISIFOTCS
1) Hen3BecTHBIC HCXOAHOM 3a1auH

2)x03(PUIMEeHTH! IPH HEM3BECTHBIX NCXOJHOM 331241

3)cBOOOTHBIC WICHBI UCXOMHOW 3a1aYH

4)x03¢GUnIrEHTHI 1eIeBOH (GYHKIINN HCXOTHOM 3a1adu

23. Ecnu ucxoauas 3JII1 Oblia Ha MAKCUMYM IIEJIEBOM (DYHKIIMH, TO TBOMCTBEHHAS 3a7a4a OyaeT
1) To’Xe Ha MAaKCUMyM

2) mn00 Ha MakKCHUMyM, JTH00 Ha MHHUMYM

3) ¥ Ha MakCUMYM, 1 HAa MUHUMYM

4) Ha MUHIMYM

24. Yucio nepeMeHHBIX B IBOHCTBEHHOW 3a/]a4ue PaBHO YUCITY

1)nepeMeHHBIX B UICXOAHOH 3a/1aue

2) OTJIMYHBIX OT HYJIS PaBBIX YacTeH MCXOIHOH 3a1a4n

3) orpaHWUEHUI HCXOTHOM 3a1a9u

4) HeHyNeBHIX KO3 (UIIMEHTOB IeJIeBOH (HYHKIIMH UCXOTHON 3a/1a4H

25. IInan Moaenu TpaHCIIOPTHOH 3a/1a4n yJ00HEe IPEACTaBISATh

1) BekTOpOM

2) maTpuien



3) gncnom
4) pyuxuueit

OTBETHI:

2 1 2 1 2
1 1 3 3 4
2 1 3 2 4
2 4 1 3 1
1 2 1 3 2

4.2. OneHoYHbIE cpeCcTBA IPOMEKYTOYHOM aTTecTAlUH

[To mucuumnnHe perycMOTPeH 3a4€T B 6 cemMecTpe U 9K3aMeH B 7 ceMecTpe. 3auéT (IK3aMeH) MPOXOIHT 1o omuyeram. B
Ka)XJJ0M OMJIeTe OMH TEOPETHYECKUI BOIIPOC U OAHO MPAaKTHYEeCKoe 3a1anue. 3auéT (3K3aMeH) MPOBOJMUTCS B YCTHOM /
MIICBMEHHON M KOMITIbIOTepHOU (popme. OnieHNBaeTCs BIIaICHHE MaTepHaIoM, €ro CHCTEMHOE OCBOSHHUE, CIIOCOOHOCTD
NIPUMEHSTH Hy)KHBIC 3HaHUsI, HABBIKM ¥ YMEHHS IIPU aHaJIM3€ IPOOJIEMHBIX CUTYallMi ¥ PEICHUH IPAaKTHIECKUX 3aJaHui.

4.2.1. YcTHBIN WIM NHCbMEHHBIH 0TBET HA BONPOC

4.2.1.1. Ilopsaaok npoBeIeHN.

YCTHBIHM WM NUCbMEHHBIN OTBET Ha BOIIPOC HAIpaBJIeH Ha MIPOBEPKY 3HAHUI OCHOBHBIX pa3fiesIOB MO AUCHUIINHE
«MccnenoBanue onepanuit © METObI ONTUMHU3ALIUI.

4.2.1.2. Kputepun oneHUBaHUs.

OneHka «OTIMYHO» CTABUTCH, eCJIN 00y4yaronuiics:

B oTBeTe KaueCTBEHHO PACKPHLI coepkaHue TeMbl. OTBET XOPOIIO CTPYKTYpHpoBaH. [IpekpacHO 0CBOCH MOHATHITHBIH
anmnapat. [IpoJjeMOHCTpUPOBaH BHICOKHH YpOBEHb MOHUMaHUs MaTepuaina. [IpeBocxoHoe yMeHHe GOpMyIHpOBaTh CBOU
MBICJIH, 00CY>KIaTh JUCKYCCHOHHBIE TIOIOKCHNS.

OneHKa «X0pOLI0» CTABHUTCS, €CJIM 00y4aromuics:

OCHOBHBIE BOIIPOCHI TEMBI packpbll. CTpyKTypa OTBETA B LIEJIOM a/IcKBaTHA TeMe. XOpOLIO OCBOEH NOHATHHHBIN anmnapar.
[TponeMOHCTPUPOBaH XOPOILIMKA YPOBEHb IIOHUMAHUs MaTepHaia. Xopoliee yMeHue (hopMyJIMpoBaTh CBOU MBICIIH,
00CyXaTh TUCKYCCUOHHBIE MOJ0KEHHSI.

OneHka «yA0BJICTBOPUTEIBHO» CTABUTCS, €CJIM 00yqaromuiics:

Temy wacTnanO packpbu1. OTBeT c1abo cTpykTypupoBaH. [loHsaTHitHEN anmapat ocBoeH yactinyHo. [TonnManne
OTZIETBHBIX MOJOXKEHUH M3 MaTepraa 1o TeMe. Y JOBIETBOPUTEIFHOE YMEHHE (hOPMYITHPOBATH CBOM MBICIIH, OOCYKIaTh
JTUCKYCCHOHHBIE TTOJIOKEHHS.

OueHkKa «HeyI0BJIEeTBOPUTEIbHO» CTABUTCH, €CJIM 00y4Yaromuiics:

Temy He packpbir. [TIoHSATHITHEIH anmapaT 0CBOEH HEYIOBIETBOpUTENbHO. [loHMManne MaTepuana gparMeHTapHOE W
orcyrcTByeT. Heymenue (hopMysnpoBaTh CBOU MBICIH, 00CYX/1aTh AUCKYCCHOHHBIE TTOJIOKEHUS.

4.2.1.3. OneHo4HbIE CpeACTBA.

Bonpocs! fJIs1 yCTHOT0 WJIM MHCHMEHHOI0 0TBETa

6 cemecTp

OO1mas mocrtaHoBKa 3aa4 nccienoBanus onepanuii. Llenesas ¢pynknums. OnTumanbsHOE pelIeHne 3a1a4d (ONTUMAaTbHBIN
IIaH).

OKOHOMHUKO-MaTeMaTHIECKOE MOJICIMPOBaHME. 3a1a4a MPON3BOICTBEHHOTO INTAHUPOBAHMS (33a49a O pallMOHAIbHOM
HCTIOJIb30BaHUU PECYPCOB).

O6mas (cmemanHas) 3aaada quHeiHoro nporpamvupoBanust (3JII1). Crannaptraas 3JII1. OcHoBrast 3JII1.

®opwmel 3ammcu 3J1I1 (MaTpudHast, BEKTOPHAS, pa3BEPHYTAs, COKpAIIEHHAS).

Csotictna 3JII1.

[ToHsATHE BBITYKIOr0 MHOXECTBA TOYEK.

I'paduueckuit meton pemenus crangaptHex 3JII1 ¢ AByMS mepeMeHHBIMU.

HWccnenoBanue cucteM orpannueHnid ocHoBHbIX 3JII1. Haxoxxnenue panra matpurl CJIAY, 6a3uCHBIX pelieHuit 1
ocHosHo# 3JIIT.

T'eomerpuueckas nnrepnpetanus pemenus 3JII1 Ha IocKOCTH.

CumutekcHbii Meton pemnenns 3JII1. Kpureprnn onTHMaIbHOCTH peIIeHus.

AHaINTHYECKUI CUMIUICKCHBIH METO/I.

TabmuuHas opraHu3aIus BEIYUCIUTEIHHOTO TIPoIlecca CUMITIEKC-MeTo1a o cxeme Kopnana-Taycca. [Toctpoenue
CUMIUIEKCHBIX TaOJIHIL.

Oco0ble ciydan CUMIIIEKC-METO/Ia: KOHEUHOE ONTUMAIBHOE PEIICHNE, IbTEPHATHBHOE ONTHMAIIbHOE PELICHHE,
BEIPOKIACHHOE OAa3MCHOE PEIICHHE.

OcnoBHas (kanonuueckas) 3JII1. Meton uckyccTBeHHOTO 6azuca (M-mMeTon).

7 cemecTp

Knaccudukanus onTUMU3aMOHHBIX METO/IOB U 33/1a4.

Bunsl sxctpemymMoB. OCHOBHBIE MOHSTHS U ONPEAEICHNUS.

JIBOWCTBEHHOCTD B JINHEHHOM ITPOrpaMMHUPOBAaHUH. MOJETN TBOWCTBEHHBIX 33124 (CHMMETPHYHbBIE, HECHMMETPUIHEIC
JIBOMCTBEHHBIE MOJIEIH).



DKOHOMHMYECKAsI HHTEPIIPETAUsl JBONCTBEHHBIX 3a7a4 Ha IPHMeEpE 3a1a4 O PallMOHATIBHOM HCIIOIb30BaHUH PECYPCOB
IPEAIpUATHSL.

IIepBas u BTOpas TeOpeMbl JBONCTBEHHOCTH. OCHOBHOE HEPABEHCTBO TEOPUH JBOUCTBEHHOCTH.

Haxosxnenue pemienus ABONCTBEHHBIX 3a1a4. Teopema paBHOBECHSL.

JIBOMCTBEHHBIN CHUMILICKCHBIN METO/I.

Amnanuz ontuManbsHoro pemenus 3JII1 Ha ycTod4nBOCTb (4yBCTBUTENBHOCTD) MPH M3MEHEHNH KO3()(DUIIMEHTOB LeNeBOi
(YHKIMH, IPaBBIX YacTeld CUCTEM OrPaHUYCHUH U KOI(Q(PHUIUEHTOB MAaTPHUIIBI CUCTEMBI.

I'eomeTpuueckas HHTepIpeTalys aHAIN3a Ha YCTOWIUBOCTD.

ITocTaHOBKA M MaTeMaTHYECKIE MOJIEIH 3a/1a4 [IEIOYHCIeHHOTo porpaMmmupoBanus (LIIT).

IIpumeps! s3xoHOMUYeckux 3a1a4 L{I1 u MmeToap! uX pemeHusl.

IlocranoBKa 00IIIeH 3324 HENUHEHHOTO nporpammupoBanus (3HIT).

Haxoxnenue rpaanenTa, MpoOU3BOIHOMN 110 HANIPABJICHUIO, YACTHBIX IPOU3BOAHBIX U N depeHnanoB nepBoro 1 BTOporo
MOPSIIKOB HEJTMHEHHBIX (DYHKIIMH.

ITocTpoeHue MoBEpXHOCTEH METOIOM CEYEHHM.

YcnoBus 1 criocod mepexosa OT 3a7ady YCIOBHOTO 3KCTpeMyMa K 0€3yCIIOBHOMY 3KCTPEMYMY.

CaoiicTBa 1 ocobennoctu perrenus 3HII.

Beimykiiocts (Boruytocts) rpaduka ¢pynkuun. Onpeaenenue. ['eomeTpudeckast HHTEpIIpeTanys.

ITocTraHoBKa 3a7a4yl BBIITYKJIOIO HETMHEHHOIO IPOTPaMMHUPOBAHHUS.

OmnpeneneHne BBITYKJION (BOTHYTOH) GyHKIMU. ['eoMeTprueckas HHTEpIpETaLHS.

AHanuTHYeCcKHe U anredpandeckrue CBOWCTBA BHIMYKIIBIX (BOTHYTHIX) (DyHKITHH.

Teopema (HEOOXOAUMOE U TOCTATOYHOE YCIOBHE BBIMTYKJIOCTH (BOTHYTOCTH) (PYHKITHIT).

Teopema o cymiecTBOBaHUHM TII00AIBEHOTO SKCTPEMYyMa.

Teopema 0 BBITYKIIOCTH (BOTHYTOCTH) OBaXKBI Au(hepeHInpyeMoit (yHKITHIH.

Kpurepuii CunsBectpa. Matpuua I'ecce.

[TocTanoBKa 3a1a4n KBaIpaTHYHOTO MporpaMMupoBanust. KBanparnussie GopMmel.

4.2.2. llpakTH4eckoe 3ajaHue

4.2.2.1. Ilopsaok npoBeaeHHUsI.

[Ipennararorcs 3agaHus Ha NPOBEPKY MPAKTHYECKUX HABBIKOB MO AucHUILINHE «lccaenoBanne onepanyi 1 METObI
ONTUMU3ALIHY.

4.2.2.2. Kputepuu oneHUBaHNS.

OneHka «OTIMYHO» CTABUTCH, €CJIH 00y4al0UMCS

3agaHue BBITOIHEHO MOJIHOCTHIO U ITPABUIIBHO.

O1eHKA «XOPOLIO0» CTABHUTCS, €CJIM 00yYaroIIUMCs:

3azaHue BBITIOIHEHO MOJHOCTEIO, HO HET JI0CTaTOYHOT0 000CcHOBaHus. Vn mpyu BepHOM pelIeHH J0IyIeHa OIHOKa Wi
HEJIOUET, HE BIUSIOMINI Ha NPAaBUJIBHYIO MIOCIEN0BATEAbHOCTD PACCYKICHHN.

OneHka «yA0BJICTBOPUTEIbHO» CTABUTCH, €CJIM 00y4alolmnuMes:

3ajiaHue BBIMOJIHEHO YaCTUYHO WK C (PaKTHIECKUMH OLIMOKaMHU.

OueHka «HEeyAOBJETBOPUTEIbHO» CTABUTCS, €CJIM 00yqalomumes:

3agaHue He BHIIIOJIHEHO MIIM BBIIIOJIHEHO € OOJBIINM KOJIMYECTBOM (PaKTHUECKHUX OLIHOOK.



4.2.2.3. OneHo4YHbIe CPECTBA.
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Tpunoosrcenue 2
K paboueli npocpamme OUCYUNIUHbL (MOOYJis)
51.0.04.05 Hccreoosanue onepayuii u Memoovl OnMumMu3ayuu

Ilepeuens JuTepaTypbl, HeOOXOAMMON 15l OCBOEHUS TUCHHUILUIMHBI (MOLYJIs1)

Hanpasnenne moarorosku: 09.03.03 - [NpukinanHas nHGOpMaTHKa
Ipoduns noaroroeku: [puknanHas nuHGOPMATHKA B IKOHOMHUKE
Ksamudukanms BeITycKHHIKA: OaKaiaBp

®opma o0yueHust: 3a04HOE

S3BIK 0OyUeHus: pycckuit

I'on Havana oOyueHus o oOpa3oBarensHON nmporpamme: 2021

OcHoBHas JquTepartypa:
1. Konmemaes, B. A. Marematudeckue METOIbI U MOJCIH UCCIICAOBAHIS OTIepaliii: y4eOHUK JUIsl CTYJICHTOB BY30B,
obOygaromuxcs mo cnenuanbHocT 080116 «MaTemMaTHUecKrue METOIBI B SKOHOMUKEY» M JPYTUM SKOHOMHUIECKUM
cnennanbHOCTsIM / B. A. Konemaes; oz pen. B. A. Konemaesa. - Mocksa : OHUTU-JIAHA, 2012. - 592 c. - ISBN 978-5-
238-01325-1. - Tekct: anextponnsiid. - URL: https://znanium.com/catalog/product/391871. — Pexxum mocTyma: mo
MTOJTHCKE.
2. Jlememiko, b. 0. Teopus urp u uccnenosanue onepanuii / Jlemenxo b.1O. - Hoocubupcek: HI'TY, 2013. - 167 c.: ISBN
978-5-7782-2198-7. - Tekcr: anekrponusiit. - URL: https://znanium.com/catalog/product/558878. — Pexxum poctymna: mo
MTOTHCKE.
3. Manxwx, A. C. MaTtemaTnaeckue METOIBI ¥ MO HCCIIeqoBaHus onepanuii : yaeoruk / A. C. Hlankus, B. A.
[MankuH. — 7-¢ 31, — Mocksa : M3naTenscko-Toprosas koproparus «Jlamkos u K°», 2019. - 398 ¢ - ISBN 978-5-394-
02736-9. - Tekcr: anektponnsiid. - URL: https://znanium.com/catalog/product/1091193 — Pexum A0CTyMA: IO TOIIHCKE.
4. Bamekun, A. H. MaTemaTiHueckue METOIbI M MOJICIIH B 9KOHOMUKE : yueOHoe nmocobue / A. H. Bamekun, B. FO. Kpauko,
E. B. llapekoga ; mox. pen. E. B. HappkoBoii. - Mocksa: PI'YII, 2019. - 158 c. - ISBN 978-5-93916-716-1. - TekcT:
anexTponHsbIit. - URL: https://znanium.com/catalog/product/1194065 — Pexxim gocTyma: mo HOAIUCKE.
5. Pxesckuii, C. B. Mccnenosanue onepanuii : yueoHoe nocodue / C. B. PxxeBckuii. — Cankr-IlerepOypr : Jlans, 2021. —
480 c. — ISBN 978-5-8114-1480-2. — Texkcr : 3neKTpoHHBIH // JIaHb : 3IekTpoHHO-OnbmHoTeuHas cuctema. — URL:
https://e.lanbook.com/book/169378 — Pesxxum focTyma: Ui aBTOPHU3. MOJIB30BATENEH.
6. [TanTenees, A. B. MeTo/bl onTHMHU3alMy B IpUMEpax U 3ajadax : yueOHoe nocodue / A. B. Tlanrenees, T. A. Jlerosa.
— 4-¢ w3n., ucnp. — Cankr-TlerepOypr : Jlaup, 2021. — 512 ¢. — ISBN 978-5-8114-1887-9. — TekcT : 21eKTpOHHBIH //
Jlans : anexTpoHHO-OubMoTeuHas cuctema. — URL: https://e.lanbook.com/book/168850 . — Pexum gocryna: st
aBTOPH3. MTOJTL30BATEIICH.
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IMpodumns noaroroku: IpukianHas naHOpPMATHKA B IKOHOMHUKE
Ksamudukanms BeITycKHHIKA: OaKaiaBp

dopma 00yueHuUs: 3a09HOE

S3bIK 0OyUeHUs: pycckuit

Ton Hauana oOyueHus o o6pa3oBarenbHOM nporpamme: 2021

OcBoenune JUCHUITTNHBIL (MO):[yJ'IS[) npeanojarac€T UCIoJb30BaHUE CIICAYONICTO IMTPOIrpaMMHOTO oOecrieueHus 1
I/IH(l)OpMaHI/IOHHO-CHpaBO‘IHLIX CHUCTEM:

Office 365

Office Professional Plus 2010

Kaspersky Endpoint Security s Windows

DnekTponHas oubnauoteunas cuctema «ZNANIUM.COM»

DnekTpoHHas OubaHoTeuHas cuctema M3narensctra «JlaHby

3J‘IeKTpOHHa§I OnOIMoTEYHAs! CHCTEMA «KOHCYJ'IBTaHT CTYACHTa»



