


DoHA OUEHOYHBIX cpeacTB auciuIuinHbl «EHO4 . YuncneHnbie METOABDY COCTABIEH
B COOTBETCTBUU C TpeOOBaHUsAMH DenepabHOrO rocy 1apCTBEHHOr0 00pa3oBaTeIbHOIO
CTaHAapTa CPeAHEro npo(ecCuoHaIBHOr0 00pa3oBaHus Mo cnenuaibHocT 09.02.03
[TporpaMmmMupoBaHUE BKOMIBIOTEPHBIX CUCTEMAX (YTBEPAKACH MPUKa3oM MUHUCTEPCTBA
oOpazoBanus 1 Hayku Poccuiickoit @enepaunn ot 28.07.2014 1., Ne 804).

[IpennaznaueH s cryaeHToB u npenogasareiicid AHO 1O «I 1T TK».

ABTOP — cocTaBuTenb: Jlonranosa 5. A., cTapmnii mpenoaaBaTeNb.

DOHJT OIICHOYHBIX CPEACTB YUECOHOM TUCIUITIMHBI PACCMOTPEH U 0I00PEH HA
3acefaHuM Kae APbl MaTEMATHYECKUX U €CTECTBEHHO-HAYYHBIX JUCIMILIAH, TPOTOKO,

Ne 06 ot «21» sHBaps 2019 r.

PexoMennoBaH K yTBepxAcHUIO negarorudeckum copetom AHO T1O «I 1T TK»

(mpotokoin ot «05» deppans 2019r. Ne3)



OrnapJjieHue

1. TTacnopT (POHIA OLEHOUHBIX CPEACTB.......eevvieeitientieniieeieetieeeieetieeneeeneeeeeeeneeeneeeeeeeeeas

2. TunoBsie 3aaHus JIs OLICHKA OCBOEHUS YUCOHOU AMCHMUIUIAHBL............c..ooveeeee.



1. Iacnopt ¢poHaa OLCHOYHBIX CPEACTB

B pesynbrare ocBoeHus yueOHoM qucnuminibl EH04. UnclieHHbIE METOIbI
oOyyarouuiicst 1omkeH oomaaare npeaycMoTpeHHbMA OI'OC 1o cnenuanbHOCTH
09.02.03 [TporpaMMUpOBAHUE B KOMITBFOTEPHBIX CHCTEMAX CIEAYIOIIMMHA YMEHUSAMH,
3HAHUSIMH, KOTOPBIE QOPMUPYIOT MPO(PECCHOHATBHBIE U O0UIME KOMIIETEHIH

OO0wmue KOMIETEHIMU

OK 1. [ToHumarh CyniHOCTh M COLMAJBHYIO 3HAYMMOCTh CBOCH Oyayuieit
npodeccuu, MposBIIATh K HEH YCTOMUMBBIN HHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO ACATEIbHOCTh, BEIONPATh THITOBBIC
METOJIbI X CIIOCOOBIBBIMTOMHEHUS TPOPECCHOHANBHBIX 3a/1a4, OLEHUBATh UX
3(PPEKTUBHOCTD U KAYECTRO.

OK 3. IlpuHUMaTh peIIEHUs] B CTAHJAPTHBIX U HECTAHAAPTHBIX CHTYyalMsX U
HECTH 32 HUXOTBETCTBEHHOCTh

OK 4. OcyecTBAsTh MOUCK M UCTIOJB30BaHUE HHPOPMALIMH, HEOOXOAUMOM AJIst
3(pPEeKTUBHOTOBBINOJHEHU S MPOPECCUOHATBHBIX 3314, TPO(PECCHOHATIEHOTO U
JUYHOCTHOTO PA3BUTHS

OK 5. Mcnonb3oBaTh MHGPOPMAIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH B
MPO(PECCUOHATIBEHOMN ICITEIEHOCTH.

OK 6. PaboTarh B KOJUIEKTHBE M B KOMAHJIE, 3PPEKTUBHO OOIIATHCS C KOJIJIETAMU,
PYKOBOJACTBOM, MOTPEOUTEIISIMH.

OK 7. bparb Ha ce0st OTBETCTBEHHOCTh 3a pabOTy YJIEHOB KOMaH/IbI
(MMOYAHEHHBIX ), 3aPE3YbTaT BBIIOJHEHUS 3aJaHHH.

OK 8. CaMOCTOATENBHO OMPEACTATH 3a4a4M MPOPECCHOHAIBHOIO U
JUYHOCTHOTO PA3BUTHS,3aHUMATHCS CAMOOOPAa30BAHMEM, OCO3HAHHO TJIAaHUPOBATh
NOBBILICHUE KBAJIA(PHUKALIIH

OK 9. OpueHTHpOBaThCS B YCIOBUSIX YaCTOW CMEHBI TEXHOJIOTHI B
NPO(ECCUOHATIEHOMN ICATEIEHOCTH.

[TpodeccnonanbHbIe KOMITETEHIIAN
[1IK 1.1. BemonnsaTs pa3paboTKy crniennPpruKaii OTACTbHBIX KOMIIOHEHT.

[1K 1.2. OcyuiecTBiiaTh pa3paboTKy KOAa NPOrpaMMHOIO MPOAYKTa HA OCHOBE
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HHTCPIOJIAIMOHHBIM MHOT'O-4JICHOM HarpaH>Ka.

TekcT 3apanus

Bapmnanr 1

1. ChopMmynupoBaThk aIrOpAUTM UHTEPHNOJUPOBAHUS (YHKIMIA

2. Jlns pyHKUMH, 33JaHHON TaOIMUEH:

X

02143

0,2572

0,3269

0,4282

0.5657

f(x)

43002

42037

4.0830

3.9946

4.0603

a) COCTaBbTE€ MHTEPNOJALMOHHBIA MHOrowieH Jlarpanwxka. IIpomsseaure

IIPOBCPKY I10J1y-YCHHOI'O PC3yJjibTara, BLIYHUCIMB U COINOCTABUB Y3JI0BLIC 3HAYCHH A

(GyHKIMY,

Excel.

WUHTEPNOIALU-0HHON (popmyibl Jlarpanska Ha s3eike Pascal ABC.

HHTCPIOJIAIMOHHBIM MHOI'O-4JICHOM HarpaH>Ka.

b) BBIYMCIIATE 3HAUYEHUS ATOU PyHKIMU B Touke 0,25, UCHOB3Ys TporpaMmmy

3. CocraBbTe InporpamMmMy, BbBIYHUCIIAIOIYIO 3HAYCHHA (1)YHKI_[I/II/I ¢ IOMOIIbIO

Bapuanr 2

1. ChopMynupoBaTh aIrOPAUTM MHTEPHNOJMPOBAHUS (YHKIMIA

2. Jlns pyHKUMH, 3aJaHHON TaOIMIEH:

X 12214 1,3802 15872 1,8571 2.2099
f(x) 16,739 18,082 20,000 22788 26,936
1 0 3 3 7

a) COCTaBbTE€ MHTEPNOJALMOHHBIA MHOrowieH Jlarpanwxka. Ilpomsseaure

IIPOBCPKY I10J1y-4YCHHOI'O PC3yJibTara, BEIYHUCIIMB U COIIOCTABHUB Y3JIOBBIC 3HAYCHHA

(GyHKIMY,

Excel.

b) BBIYMCIIATE 3HAUYEHUS STOU (PYyHKIMU B Touke 1,45, ucnosib3ys nporpammy
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3. CocTaBbTE MPOrpamMMy, BBIYHACISIONIYIO 3HAUYEHUS (PYHKIIMH C MTOMOIIBIO
WUHTEPNOALU-0HHON (popmyibl Jlarpanska Ha s3eike Pascal ABC.

Bpemsi Ha BeImosiHeHue: 1 yac.

TekcT 3apaHus

Bapuanr 1

1. ChopMynupoBaTh aNrOPUTM UHTEPIOIMPOBAHUS (DYHKIIUI:
a) TEePBOH MHTEPMNOISIMOHHON Popmysoit HetoToHa,
b) BTOPOH MHTEPMNOIAIMOHHOM Popmysoit HeroToHa.
2. Jlns pyHKUMH, 3aJaHHON TaOIMUEH:
X 2 2,14 2,28 2,42 2,56
f(x) 1,1293 1,2814 1,4407 1,6066 1,7784

a) COCTaBbTC TNEPBYID M BTOPYID HWHTEPHOJSIUOHHBIE (opmynsl HbroTOHA.
[TpomsBeauTe MPOBEPKY MOJYYEHHOTO PE3YJIbTATA, BBIYMCIMB M COTIOCTABUB Y3JIOBBIC
3HAUEHUsS (YHK- AW,

b) BBIYKMCIIMTE 3HA4YCHUsS OTON (QyHKumH B Toukax 2,09 u 2,45, ucnonezys
nporpammy Excel.

3. Ha s3bike Pascal ABC cocraBbTe mporpamMmy cyOTaOyaupoBaHus:

a) TO EPBOH MHTEPNOMSUMOHHON opmyne HproTOHA;

b) MO BTOPOM MHTEPNOISIIMOHHOM (hopmyiie HeroToHa Ha si3bike Pascal ABC.

Bapuanr 2

1. ChopMynupoBaTh aNrOPUTM UHTEPIOIMPOBAHUS (DYHKIUI:
a) TEPBOH MHTEPMNOJSIUOHHON Popmysioit HetoToHa,

b) BTOPOH MHTEPMNOIAIMOHHON Popmysoit HetoToHa.

2. Jlns pyHKUMH, 33JaHHON TaOIMIEH:

X 0,5 1,01 1,52 2.03 2.54
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f(x) 0,4994 1,0049 1,5025 1,0883 2.4585

a) COCTAaBbTC NEPBYID M BTOPYID HWHTEPHOJSIUOHHBIE (opMmynsl HbroTOHA.
[TpousBemuTe MPOBEPKY MOJYYEHHOIO PE3YyJbTara, BHIUKACIWB M COMOCTABUB Y3JIOBHIE
3HAUCHUsS (YHK- AU,

b) BBIYMCIIATE 3HAYEHUS ATOU PyHKIMHU B Toukax 0,8 u 2,05, ucnonb3ys
nporpammy Excel.

3. Ha s3bike Pascal ABC cocraBbTe mporpamMmy cyOTaOyaupoBaHus:

a) TO0 NEPBOH MHTEPNOMSUMOHHON opmyne HeroTOHA;

b) MO BTOPOM MHTEPNONILMOHHOM (hopmysie HeroToHa Ha si3bike Pascal ABC.

Bpemsi Ha BbInOJIHEHHE: 2 yaca.

Tekcr 3apanns

Bapuanr 1

1. ChopMynrpoBaTh aNTOPUTM:

a) WHTEPINONMPOBaHMS PyHKIMH KyOMUECKAM CILUTAHHOM,
b) SKCTpanoJupoBaHus QyHKIWHA.

2. TlocTpoiiTe KyOnueckuil crutaiia Juist pyHkuu y=1f(x), 3aJaHHONU TaOJIALICH:

X 2 4 6 8
y 3 2 5 -1
3. Jlnsg TabnuyuHO 3aaHHOM PYHKIINY:
X 0,5 1,01 1,52 2,03 2,54
f(x) 1,5576 0,3570 0,0653 0,0080 0,0006

METOJIOM SKCTPANOJISAIUM C MOMOIIBI0 HHTEPIOJSILUOHHBIX (opmyn HeroToHa
BBIYMCIINTE 3HA-4YCHUS (DYHKIMU COOTBETCTBEHHO B TOuKax 1,61 u 1,68.

Bapuanr 2

1. ChopMmynrpoBaTh aNTOPUTM:

a) MHTEPIONMPOBaHMs PyHKIMH KyOMUECKAM CILUTAHHOM,

b) SKCTPANoJMpOBaHus QYHKIWH.

2. Tlocrpoiite kyOnueckuii crinaitd s GyHkunn y=1f(x), 3a1aHHoi Tabnuiei
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X 3 5 9
y 5 -1 -3
3. Jns TabnuuHO 3a1aHHOM PyHKIMN:
X 2 2,14 2,28 2,42 2,56
f(x) 1,1293 1,2814 1,4407 1,6066 1,7784

METOA0M SKCTPAIOJISILIMK C MOMOIIBI UHTEPHOSAIMOHHBIX (hopmyn HeroToHa

BBIYMCIINTE 3HA-YCHUST (PYHKIIMM COOTBETCTBEHHO B TOUKax 1,61 u 2,68.

Bpems Ha BbInoIHeHHE: 1 .
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Bapuanr 1

1. ChopMmynupoBarTh aIrOPUTM MUHUMHU3ALKMN (QYHKIIMU MHOTHAX MEPEMEHHBIX
a)  METOJOM ITOKOOPAMHATHOIO CIIYCKA;

b)  METOJOM HAUCKOPEHIIErO CIyCKa.

2. Haiittu ¢ momompto mnporpaMmmel MS  Excel wmuaMMyM  QyHKOMH

= Iy +y? - I X+2y+3, HCIOJB3YS:

4 2

a)  METOJ MOKOOPAWHATHOIO CIYCKA,

b)  METOJ HAUCKOPEWILErO CITyCKa.

3.Hanmwmcare nmporpamMmmy, OCYLIECTBIISIOIIY0 TOUCK MUHUMYM (DYHKIIMA MHOTHX
NEPEMEH-HbIX Ha s13bIke Pascal ABC, ucnonb3ys:

a)  METOJ MOKOOPAWHATHOIO CIYCKA,

b)  METOA HAMCKOPEHUILETO CITyCKa.

Bapuanr 2

1. ChopMmynupoBarTh aITOPUTM MUHUMHU3ALKN (QYHKIIMN MHOTHX MEPEMEHHBIX
a)  METOJOM IOKOOPAMHATHOIO CIIYCKA;

b)  METOJOM HAUCKOPEHIIETO CIyCKa.

2. Haiittu ¢ nmomompto mnporpaMmmel MS  Excel wmuaMMyM QyHKOMH

WL NE NP

4 7 2

X+ 3y + 2, ucnons3ys:

a)  METOJ MOKOOPAWHATHOIO CIYCKA,

b)  METOJ HAUCKOPEWIIErO CITyCKa.

3.Hanwucare nmporpamMmmy, OCYLIECTBIISIOIIYO TOUCK MUHUMYM (DYHKIIMA MHOTHX
NEPEMEH-HBIX Ha si3bIke Pascal ABC, ucronb3ys:

a)  METOJ MOKOOPAWHATHOIO CIYCKA,

b)  METOA HAMCKOPEHILIETO CITYCKa.

Bpemsi Ha BbInOJIHeHHE: 2 yaca.
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3a4eTHBIE BOIIPOCHI

1. ITpuOnu>keHHBIC YMCiia U ICHCTBUS HAJl HUMU.

2. IlpubnmxeHHbIle 3HaUCHUS. AOCOJIFOTHAs U OTHOCUTEINIbHAS MOTPELITHOCTb.
Bepabie n3Havamme nudpsi.

3. IlpencraBnenue uucen B OBM. Beruncnenune norpemHocTeil apupMeTnaecKknx
JNEUCTBUN.

4. YdeT NorpelHOoCTER BRIUMCIICHUN N0 3a1aHHOM Gopmyre. Beruucienus no
npaBuIamMmnojcyera nudp.

5. BpIuMCIIEHUs CO CTPOTMM yYETOM MPEACIBHBIX A0COMKOTHBIX MOTPEIIHOCTEH.

6. BBIYHMCIIEHHS IO METOY TPAHULL.

7. OTAENIEHUE U YTOYHEHUE KOPHSL YPABHEHHSI METOAOM MOJOBUHHOIO JIETICHUS.

8. Meroa nmpocToi urepanuu i PeIeHUs YpaBHEHUI.

9. HaxoxaeHue KOpHS YPAaBHEHMsI METOAOM KaCaTEIbHBIX.

10. HaxoxieHue KOpHs YPABHEHMSI METOAOM XOPI.

11. HaxoxaeHue KOpHs YPABHEHMSI METOAOM XOPI M KAcaTebHBIX.

12. Pemenue cuctem nquHeHHbIX anreOpandeckux ypasuenuii (CJIAY)
yuciieHHeIMuMeTonamu. Meron ["aycca.

13. MeToa mpocToil uTeparyu sl CACTEMbI IMHEHHBIX anreOpandecKux
ypaBHeHui (CJIIAY).

14. UHTEpNONAUMOHHBI MHOTOUWIEH Jlarpanka.

15. IlepBas uaTepnonsuuonHas gopmyna HeroToHa.

16. Bropas unrepnonsuuonnas Gpopmyna HeroToHa.

17. OKCTpanoaupoBaHue PyHKIAMA.

18. Uucnennoe uaterpupoBanue. Keagparypueie popmynsl Hetorona-Koreca.

19. UncneHHoe uHTErpupoBanue. GopMyJibl TpaneLui.

20. Yucnennoe uHrerpuposanue. Gopmyna CumMncoHa.

21. YuClIeHHbIE METO/BI pelIcHHs] OOBIKHOBEHHBIX AP PepEeHIMATBHBIX
ypaBHeHM. MeToaditnepa.

22. UuCJIEHHBIE METOBI pelIeHHs] OOBIKHOBEHHBIX AP PepEeHIMATBHBIX
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ypaBHeHuil. MetonPyHre-Kyrra.

23. UncneHHOE PEeILeHUE 3a1a4 ONTHUMHU3ALIH.

24 Tlonck MuHUMYMa (PYHKIMW OAHOH MEPEMEHHOM.

25. Ilonck MuHUMYMa (PYyHKIIMKM MHOTHX IEPEMEHHBIX.
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JHUCT PETUCTPAIIAN U3MEHEWI

Ne Coneprkanne N3MEHEHUS Hara, HOMED
LI MPOTOKOJIA
3acemaHmst
MeIaroru4eckoro
COBETA
1 2 3
1 BHeceHBI M3MEHEHUS B ICPCUCHb PEKOMCHAYCMBIX YUCOHBIX U3JaHUH, pelieHue ot
HaTepHET-pECypCoB, AOMOMHATCIEHON JINTCPATYPHI. 27 08.2020 No7
2
3
4
5
6
7
8
9
10
11
12
13
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