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ABSTRACT

Bachelor's degree in 18.03.01 Chemical Technology
Profile Technologies of chemical and petrochemical industries

Course title: Applied mathematics
Basic part of Block, 2 credits
Instructor: Rodkin A.F.
At the beginning of the course a student should be able to:

To successfully master the discipline "Applied mathematics" requires stable
theoretical knowledge and practical skills in all areas of the discipline "Higher
mathematics" (differential and integral calculus, 1st year), Physics (transfer
processes, elements of hydrodynamics), computer science (work in Excel).

Learning outcomes:

ability to self-organization and self-education (GC-14)

the ability to use the basic laws of natural sciences in professional activities,
apply methods of mathematical analysis and modeling, theoretical and
experimental research (GPC-2).

Course description:

The aim of discipline is to introduce students with the current state of
patent law in the territory of the Russian Federation and formation of a system of
knowledge and skills necessary for a qualified patent search in the field of
chemical technology.

Main course literature:

1. Turchak L. I., Plotnikov P. V. Fundamentals of numerical methods.- M.,
Fizmatlit, 2005, 304 p.

https://e.lanbook.com/book/2351

2.  Danko P. E., Popov A. G., Kozhevnikova T. Y. Higher mathematics in
exercises and tasks. Part 2. Uch. a textbook for students of technical colleges. —
M.: Higher. School. 2003. 416c¢.

https://lib.dvfu.ru:8443/lib/item?id=chamo:249432 &theme=FEFU

3. Piskunov N. S. Differential and integral calculus (in 2 tons). — M.:
Integral Press, 2008

https://lib.dvfu.ru:8443/lib/item?id=chamo:604&theme=FEFU

4. Sivukhin D. V. General course of physics. Moscow, Fizmatlit, vol. 1
Mechanics, 2010, 560 p.

https://lib.dvfu.ru:8443/lib/item?id=chamo:245343 &theme=FEFU

5. Kopchenova N. In. Maron I. A. Computational mathematics in examples
and problems. — St. Petersburg : LAN, 2009. 367c.

https://lib.dvfu.ru:8443/lib/item?id=Lan:Lan-96854&theme=FEFU

6. Vasiliev A., Andreev A., VBA 1n Office 2000, K. str., SPb, Piter, 2001.-
432 p.

https://lib.dvfu.ru:8443/lib/item?id=chamo:320269 &theme=FEFU




7. Rodkin, A. F. Treatment of arrays in Excel VBA. Methodical
instructions. (Solution of applied problems of mathematics in Excel, part 1,
preparing for printing)

8. Visual Basic for Applications (VBA) Excel help system.



AHHOTAIUA

Pabouass mnporpamma yueOHOM aucuuruiuabl «lIpuknaaHas MmaTeMaTHKa»
pazpaboTtaHa Jig CTYJEHTOB 2 Kypca, OOYyYalollUXCsi 10 HampaBlICHUSIM
noaroroBku 18.03.01 "Xumwuueckas TexHojorus" mnpodusb «TexHonorus
XUMHUYECKUX U HeTenepepadaThIBAIOIIUX POU3BOICTBY.

Pabouas mporpamma cocraBiieHa B cOOTBeTCTBUU C TpeboBanusimu PI'OC
BO, yrBepxkaennoro npukazom MunO6pHayku P® ot 12 maprta 2015 Ne 210

Jucuunnuna «IIpuknagHas MmaTemMaTuka» OTHOCATCS K pazneny bl — 6a3zoBas
4acTh (MaTEMaTUYECKUI U €CTECTBEHHOHAY4YHbIN LMKT) HanpaBnenue moaroToBku
18.03.01 «Xumunueckas texnonorus", 18.03.02 «3uepro- u pecypcocodeperaromnime
IPOLECCHl B XUMHUYECKON TEXHOJIOTUH, HEPTEXUMUU U OMOTEXHOJIOTHH'".

Jia  ycnemHoro ycBoeHust guctuiuiHbel «llpukiagHas mareMatuka»
HEOOXOJAMMBbl YCTOMUYMBBIE TEOPETHUECKUE 3HAHUS M TMPAKTHUYECKUE HABBIKU I10
BCEM pazjesiaM JIUCUUIUIMHBL «Bbiciias marematuka» (auddepeHiuanbHoe U
UHTErpalibHOE UcuucieHus, 1-i kypc), @uszuka (mpouecchl nepeHoca, 31eMEHThI
rUApOIMHaMUKH ), MHpopmaTuka (padota B Excel).

OO01mast TpyJ0EMKOCTh OCBOEHUSI TUCUUIUTMHBI «lIpukianHas maTeMaTHKa»
COCTaBJISIET 2 3a4eTHbIE €IUHUIIbI, 72 Yaca. YUeOHBIM IUIAHOM MPEAYyCMOTPEHBI
JeKIuoHHbIe 3aHsATHs (18 d4acoB), mnpaktudyeckue 3aHsATUsA (36 4acoB),
camocrosiTenbHas padorta (18 vacoB). JucuurinHa peanusyercs Ha 2 Kypce B 3
ceMecCTpe.

PabGouass mporpamma ydeOHOM auctmIumHabl «lIpukmamHas MaTeMaTHKa
COCTOUT U3 JIByX KOMIIOHEHT U JIBYX YaCTEH:

1) UcnonwzoBanne Excel VBA jans pemenuss craHgapTHBIX — 3a7ad

MPUKJIAJHON MATEMATUKH;

2) TloctaHoBKa M pelIeHUE CTaHAAPTHBIX 3a/1a4 MPUKIAJHON MATEMATUKH.

B nepBoii yactu paccmaTpuBaroTCs NpOCTEHIINE METOAbl 00paOOTKU TaHHBIX
ANEeKTpOHHBbIX Tabnmun Excel — wmakpochl, mnpoueaypbl CUMTHIBAHUS JIAHHBIX,
BBIBOJIa U 0OpaOOTKM JaHHBIX, MPOIEAYypbl 00pabOTKM MacCUBOB JaHHBIX (1/6
JICKIIMOHHBIX U 1/5 MpakTUUeCKUX 3aHATHH).

Bo BTOpOif yacTu paccmaTpUBalOTCS MOCTAHOBKA M PEIIEHUE CTaHIAapTHBIX
3a/1a4 NPUKJIAJAHOW MAaTEMaTUKH - METOJbl anmpoKCUManuu (YyHKIHMH, METOIbI
IpUOIMKEHHOTO PELICHUs] ypaBHEHU N, MPUOIMKEHHOTO BBIYUCIICHUS HHTErPajoB,
METO/IbI MPUOIMKEHHOTO peleHus Au(depeHInaIbHbIX YPaBHEHUHN, TPOCTEHIIINE
3aJ]a4l TEXHUYECKOM T'uApOAMHAMUKHI- UCTEUEHUE KUIKOCTEH, METOIbI MTOJ00USI.

Heabto ocBoenus qucruruinibl «lIpuknagHas MaTeMaTHKa» B COOTBETCTBUU
¢ obmmmu uessimu Ol sBrnstores:

- OBJIaJICHUE METOJAMU ITIOCTAHOBKH U MOJEIIMPOBAHUS €CTECTBEHHOHAYYHBIX
U ipo(eccoHaNbHbIX 3a/1a4;

- OBJIQJICHUE COBPEMEHHBIMM METOJIAaMU MAaTEMaTHYeCKOro ammnapara,
HEO0OXOAMMBIMHU ISl pELIEHUSI €CTECTBEHHOHAYYHBIX U MPOPECCUOHAIBHBIX 33]1a4;

- OBJAJICHHME METOJaMU KOMIBIOTEPHBIX TEXHOJOTUH MJi1 MPaKTUYECKOIO
peteHust chopMyIMPOBAHHBIX MATEMATUYECKUX 3a]1a4.

3agaum:



c(hopMHUPOBATH Yy CTY/ICHTOB YBEPECHHBIC HABBIKHU:

- ucnoab3oBanus Excel st mpoBeeHus MaTeMaTUYECKUX PACUETOB;

—  HCIOJb30BAHMS METOJOB allIPOKCUMAIU (QYHKIINIA;

—  NpUOIMKEHHOTO PEIICHUS] HEJIMHEWHBIX YPAaBHEHMUIA;

—  IpuOJIMKEHHOTO perieHus quddepeHIalbHbIX YPaBHEHUH;

—  NPUONMKEHHOTO BHIYMCIICHUS] HHTETPaJoB;

—  peuieHust NpoCTeUIInX 3a71a4 TUAPOANHAMUKH.

B pesynbrare m3ydeHusi TaHHOW IUCHUILIUHBI Y CTYACHTOB (HOPMHUPYIOTCS
cienyromme o0meKyIbTypHbIe/TpodecCHOHAIbHBIE KOMITETEHITUH.

B pesynbrare m3yueHusi TaHHOW IUCHUILIUHBI Y CTYIACHTOB (HOPMHUPYIOTCS
cnenyromue obmekynbTypHbie (OK) u mpodeccuonanbubie (I1K) xommerennun
(371eMEHTBI KOMIIETEHIIUH):

Koxa u ¢popmynupoBka Jdranbl (pOPMUPOBAHUS KOMIIETEHIIHU
KOMIIETeHIH U

OCHOBHBIE ITOHATHS U METOJIBI MATEMaTUYECKOTO
aHaJIN3a, TMHEWHOM anreOpbl M aHATUTHYECKOM
reomeTpu OCHOBHBIE TOHATUS U METObI AU(D. U
3Haer MHTETrpaJIbHOIO UCUUCIICHUH,

Teopun nud. ypaBHEHUH, PsIIOB, OCHOBHBIC
ypaBHEHHsI MaT. (pU3UKH

JJIEMEHTHI JUCKPETHOW MaTEMATHKHU

MIPOBOANTH aHaNHM3 QYHKIUH, peIaTh OCHOBHBIC
3a/1a4d JTMHEHHOU aireOphl M aHATUTHYECKOM
F€OMETPUU OCHOBHBIE METO/IbI IIOCTPOCHUS
MPOCTEUIINX MATEMATHUECKUX MOJIEINICH anreOpsl,
reoMeTpuu 1 aHanauza CaMoCTOATENbHO IPUMEHSITh
OCHOBHBIE METO/IbI (. U HHTETPATIHLHOTO
WCYUHUCIICHUH, Teopuu Aud. ypaBHEHUH, pSAIOB,
ypaBHEHUN MaT. (PU3UKH

[IpuMeHATh METOABI IUCKPETHON MATEMATUKHU
MIPUMEHATh MAaTEMaTUYECKUE METOIbI JJIS
MMOCTAaHOBKH 3aJ1au CBOEH MmpodeccroHaTbHON
NEeSATEIbHOCTH

OK-14 Ymeer
CIIOCOOHOCTBIO K
CaMOOpraHun3aluu u
caM000pa30BaHUIO

OCHOBHBIMHM IOHATHUSIMHU U METOJIAMHU
MaTEeMaTHYECKOr0 aHAIN3a, JIMHEHHOHN anreOpsl u
aHAJIMTUYECKON reomeTpun MetomamMu
MaTEeMaTHYECKOT0 aHalIn3a, TEOPUH JAud.
yYpaBHEHUM, PSAIOB, YpaBHEHUN MaT. (PU3UKH
MertonamMu TUCKPETHOM MaTEMATHKH

METOJaMH OCTPOEHUSI MaTEMAaTUYECKOW MOJIENIH
TUTIOBBIX TPOGECCHOHATBHBIX 3a7a4 U
COJZIepKATEIIbHOW HHTEPIIPETAILIUN TTOJTYYEHHBIX
pe3yIabTaTOB

Bnaneer

MK-2 OCHOBHBIE IOHATHUSA ¥ METOABI AHAIIUTHYECKOU

TOTOBHOCTBIO IPUMCHSATH 3uaer reoMeTpun
AHAJIUTUYCCKUEC U OCHOBHBIC aHAJIMTHYCCKHUEC U YHCIICHHBIC METO/IbI

YHCJICHHBIC METOAbI penieHus MOCTaBICHHBIX 3a1a4




peLeHMsI TOCTaBIEHHbIX pemaTh OCHOBHBIC 331a4H TMHEHHON anreOpsl 1

3aja4, UCTI0JIb30BaTh v AHAJIMTUYECKON reOMETPUU

MeeT
COBPCMCHHBIC NPUMEHSTh AHATUTHIECKHE U YHCIIEHHBIE METOIBI
UH(pOPMAaLMOHHbIE

peIIeHus TOCTaBICHHBIX 33/1a4

TEXHOJIOTHH, IIPOBOJAUTH
06pa60TKy HH(bOpMa]_H/H/I c MeTtomaMu MaTeMaTHUECKOTO aHaIn3a
HCIIOJIL30BaHUEM OCHOBHBIMH aHATUTHYECKUMH U YUCIEHHBIMU
OPUKIIAIHBIX TIPOTPAMMHBIX METOJIaMH PEIICHUS ITOCTABJICHHBIX 3374
cpenctB cepsl
npodeccroHanbHOM
JEeITEIBHOCTH,

HCIIOJIb30BaTh CETEBBIC
KOMITBIOTEPHBIE TEXHOJIOTUN
# 0a3bl JaHHBIX B CBOEH
npodeCcCuOHATBHON
00J1aCTH, TAKEThI
MPUKIIQIHBIX TPOTPAMM JIJIS
pacudera TeXHOJIOTHUECKUX
rmapamMeTpoB 000pyAOBaHUS

Bnaneer

Jlia popmMHUpOBaHUs BbIIIEYKAa3aHHBIX KOMIIETEHUIMH B paMKax JUCLUIIIMHbI
«[IpuknanHasg MaremMaTHKa» MPUMEHSIOTCS CIEAYIOIUE METOAbl AKTUBHOIO/
MHTEPAKTUBHOIO OOYYEHHUS: KOJUIOKBUYM, «TIPYNIIOBas KOHCYJIbTalUsA». «METOJ
Coxparta». «meron oboOuenus». I[Ipobraemuas nekuus, JIeKIUsI-KOHCYIbTAUS.
Jlexusi-6ecena. (MeKIUA-IUATIOT, JEKUUA-TUCKYCCUS, JEKIUSI-TIPOBOKAIIHS )

I. CTPYKTYPA U COJEPKAHUE TEOPETUYECKOM YACTH KYPCA
3 cemectp (18 yac.)

Pa3ngen 1. Daementsl VBA Excel (4 uac.)

Tema 1. BBenenue B makpocshl (2 1ac.)

Makpopekopziep, pPEeAaKTUPOBAHHE MAKPOCOB. OJIEMEHTHI  YNpPaBJICHUS
(Command_Button, MsgBox)

Tema 2. Pegakrop VBA. IIpouenyps! u GpyHkumnu (2 vac.)

Mopaynbabeie  auctel.  OcobGeHHocTH paboTel B pedaktope  Visual
Basic./luanorossie okHa MsgBox. Omneparopsl BbioopaCo3gaHne COOCTBEHHBIX
npouenyp. CTpykTypa nporpaMmsbl

Pa3znen 2. Annpoxkcumanus (pyHKIM, MHTEPNOJUpPOBaHue (2 vac.)

Tema 1. IlpudinxenHblie Bbraucaenns pynxuui (1 gac.)

Borurcnenus 3HaueHnit pyHkuuii, rpaguueckoe npeicTaBiIeHue

[TpuOnm>keHHOE BBIYMCIIEHUE 3HAUEHUN (DYHKIUI C ITOMOILBIO CTENIEHHBIX
PAIOB.

Tema 2. UaTepnosmpoBanue. JlokajabHoe U rj100aJ1bHOE
uHTepnoauposanue (1 gac.)




[TpubnmxeHHOe BHIYMCICHUE 3HAYCHUN (DYHKIIUH C TOMOIIBIO MTOJIMHOMA
Jlarpanxa. MeTol HAMMEHBIINX KBAIPaTOB.

Paznen 3. MeToabl NpUOJIHKEHHOT0 PellleHUs HeJIMHEeHHbIX YpaBHeHuH (4
qyac.)
Tema 1. IlpudinaxeHHoe penieHUe YpaBHeHuil (2 yac.)
Meroa noJa0BUHHOTO JiefeHusl. MeTol CeKylUX U KacaTeNbHbIX (METOL
Hrrorona). KomOuHMpoBaHHBIN METO
Tema 2. IIpudJn:keHHOE pelieHHE YPABHEHUIT MeTOA0M UTepanui (2
qac.)

Pasnen 4. MeToabl npuOJIHKEHHOT0 pereHus1 Au(depeHunaabHbIX
ypaBHeHuii (2 yac.)
3anauva Komm. AHasninTrueckre MeToipl perenus Merton Diinepa. Meroa
MOCJIEA0BATEIBHBIX MPUOINKECHHIMI

Pa3znen 5. MeToabl NpulJIHKEeHHBIX BHIYMCJIEHUI HHTErpaJioB (2 vac.)
dopmyna npsMoyroibHUKOB Dopmyiia Tpanenuii. @opmysa napadoi
(Cumncona)lIpeacraBneHre HHTErPAJIOB ¢ TOMOIIBIO CTENIEHHBIX PSIIOB.
[TpubnmkeHHOE BBIUMCICHNE HHTETPATIOB C TIOMOIIBIO CTEIICHHBIX PSIOB.

Pa3znen 6. ®opMyJMpoBKa U pellieHUE MPOCTEHIINUX 32124 THAPOAUHAMUKH (4
qac.)
Tema 1. ®opmynupoBKa U pelieHre 3a71a4 Ha UICTEYCHUE KUIKOCTeH (2
Jac.)
Tema 2. dopmynupoBKa U MPUMEHEHUE METO/1A OO0 B pEIICHUH 3324
TUJPOJIMHAMUKH (2 Yac.)

II. CTPYKTYPA M COJAEP)KAHUE ITPAKTUYECKOMW YACTH
KYPCA

IIpakTuuyeckue 3ansaTus (36 yac.)

PA3JEJI 1. Daementsbl VBA Excel (12 gac.)

3ansaTue 1. BBegenne B Makpocsl (2 yac.)

Makpopekopiep, 3alIuch U PeITaKTUPOBAHUE MAKPOCOB.

3ansTue 2. JjeMeHThI ynpaBjeHus (2 4ac.)

Knonka (Command Button), [luanoroBeie okna MsgBox. Hacrtpoiiku
CUCTEMBI, 0€30I1aCHOCTb.



3ansaTue 3. Penakrop VBA. MoayabHbIe JUCTHI. (2 yac.)

Ocob6ennoctu pabotsl B pegaktope Visual Basic. Tumbl qaHHBIX, 00OBSBICHHUE
nepemeHHbIX. [Tpouenypsr u pynkuuu. Coznanue coOOCTBEHHBIX TIPOLIETYP.
Omnepatopsl BeiOOpa. [losie3nsie npouenypsl. CTpyKTypa MporpamMmsl.

3ansaTue 4. CuntbiBaHue JaHHBIX Ta0auubl Excel (2 yac.)

CuwnThiBaHMEe U BeIBOA AaHHBIX Ta0aunbel Excel. Iukiaer For Next.
CuuThiBaHUE U BHIBOJI MAaCCUBOB JTaHHBIX TaOuIlel Excel

3ansarue 5. [{ukJbl, OpraHu3anms CTPYKTYPHMPOBAHHBIX PorpamMm (2
qac.)

Tunel NaHHBIX, ONpeiesieMble noJib3oBaresieM. O6paboTka MacCUBOB,
omnepauuy ¢ MaTpULlaMHU.

3ansaTue 6. KonrpoabHas padora (2 yac.)

[Tpouenypst u hyHkuun. [{ukibl, opranu3aius CTPyKTYPHUPOBAHHBIX
nporpamMm. O6paboTKa MaCCUBOB, ONIEPALIMU C MATPHUIIAMH.

PA3JIEJI 2. Annpoxkcumanus GpyHkuuii, mHTepnoauposanue (4 yac.)

3ansitue 7 BoluuciaeHus 3HaveHuii QyHkumid, rpaguueckoe
npejacrasJienue (2 yac.)

[TpubnukeHHOE BhIUKCIECHUE 3HaYeHUN (DYHKIIMI C TOMOIIBIO CTENEHHBIX
PSAOB.

3ansaTue 8. UnTepnonuposanue. JIokajabHoe U 1100aJbHOE
HHTEepPHoJIupoBaHue (2 yac.)

[TpubnmxeHHOE BBIYMCICHUE 3HAUCHUN (DYHKIIUH C TTOMOIIBIO MTOJIMHOMA
Jlarpan>xa. MeTo HaMMEHBIINX KBAaJIpaTOB.

PA3JIEJI 3. MeToabl NPUOJIHKEHHOT0 PellleHUs] HeJIMHEHHBIX
ypaBHeHuH (6 4ac.)

3ansTHe 9. NpUOJINIKEHHOE pellleHne HeJIMHEHbIX YPaBHeHu (2 yac.)

Meron nmonosurHOTO neneHus. [{ukier Do While/Until ...Loop

3ansarue 10. MeToa cekymmx u kacatejbHbIX (MeTox HeroTona) (2 uac.)

KoMOunupoBanHsbIil MeToA. MeTos utepanuii

3ansitue 11. KonuTpoabHas padora (2 yac.)

Cocrasnenue nporpaMMm VBA MeTO/1a MOJIOBUHHOTO JIEJIEHHS, METOAA
UTEpALU

PA3JIEJI 4. MeToabl NPUOJIHKEHHOT0 pemeHus JuddepeHuaibHbIX
ypaBHeHuU (4 yac)

3ansaTue 12. AHAJIUTHYECKHE METOAbI PellieHUsl, NPUOJIMKEHHbIE
pemieHus a1 PepeHINATBHBIX YPABHEHUH € IOMOIIBIO PSIAOB (2 yac.)

3amaua Komn.

3ansTue 13. npudanxkeHHoe pemennsi 1M depeHuINAIbHBIX YPABHEHUI
(2 yac.)



Meron Ditnepa.

PA3JIEJI 5. MeToabl NpUOJIHKEeHHBIX BHIYMCIEHUI HHTErpaJioB (4 yac.)

3ansitue 14. npudIMKeHHOE BHIYUCJIEHHME HHTErPaJIoB (2 Jac.)

MeTtobl IpsIMOYTOJILHUKOB, Tpamnenuii. Metoa Cumrcona (mapadoon).

3ansarue 15. BolunciieHue HHTErpaJjioB ¢ MOMOUIbIO PsAA0B (2 yac.)

[IpencraBienre HHTETPAJIOB C TTIOMOIIBIO CTETICHHBIX PsiioB. [[pubmkenHoe
BBIYUCJIEHNE UHTETPAJIOB C TOMOIIBIO CTEIIEHHBIX PAJIOB.

PA3JIEJI 6. @®opMy/TMpPOBKaA M pelieHHe MPOCTeNnX 3a1a4
ruApoaAuHaAaMuKHu (6 4ac.)

3ansitue 16. Pemienue 3a1a4 Ha UCTeYeHHUE KUAKOCTel (2 yac.)

dopmynupoBka 3anauu, AudPepeHimaibHble ypaBHEHUS Mpoliecca MpUMeEpPbI

3ansaTue 17. MeToa mogo6usi B pelieHUH 3a/1a4 THAPOAMHAMHUKH (2 yac.)

MeTtonasl nonpo6us, uncna Pelinonbaca, @pyaa u gpyrue npumMepsl perieHus
3aJ1a4 ¢ IIOMOIIBIO METO/1a MOI00HSI.

3ansarue 18. 3ayeTHoe 3aHsTHE (2 UYac.)

Cnaua otyeToB 1abopaTopHbIX padoT. Caavya TEOpUU METOIOB
MPUOIMYKEHHBIX BRIUUCIICHH.

III. YYEBHO-METOAMYECKOE OBECIIEYEHMUE
CAMOCTOSATEJBHOMN PABOTHI OBYUAIOIIUXCS

Y4eOHo-MeToInYeCKOe 00eCIIeUeHUE CAaMOCTOSTENFHOM PaboThl 00yJarOIIUXCsI

no aucuuiuinHe «lIpuknagnas maremaTtuka» npencraBieHo B [Ipunoxxenun 1 u
BKJIIOYAET B ceO4:

—  IUTaH-Tpa(UK BBITOJHEHHUS CAaMOCTOSITEILHON PaOOTHI [0 TUCIHUILTNHE, B
TOM YHCJI€ IPUMEPHBIE HOPMbI BDEMEHH Ha BBHITIOJHEHUE TI0 KQXKIOMY 33/IaHUIO;

—  XapakKTepUCTHKA 3aJaHHi ISl CAMOCTOSTEILHON paObOThl 00YYaArOIIUXCS
¥ METOJIMYECKHE PEKOMEHIALMH 110 X BBIIOJIHEHHUIO;

— TpeboBaHUS K TPEACTaBICHUIO U  O(QOPMIICHHIO  pE3yJIbTaTOB
CaMOCTOSITENIbHOM paboThI;

—  KpUTEPHH OLICHKHU BBIMOJIHEHUS CAMOCTOSTEIBHON pabOThI.

IV. KOHTPOJIb JOCTUXXEHWS IEJIEM KYPCA

Ne | Kontponupyembie Konpt 1 aTamns! hopMupoBaHus O1ieHOYHBIE CpEICTBA
n/m | paszuensl / TeMbl KOMIIETEHIINH TEKYIIHHA IIPOMEXYTOU
JTUCHUTITUHBI KOHTPOJIb Has
aTTecTauus




DNEeMEHTHI OK-14 | 3naeT OCHOBHBIC MOHATHA | TeCT 1-2 BOIIpOCHI 1-8,
JIMHEWHON JTMHEWHOW anreOpbl 1 KOHCIIEKT, 16-20,
anreOpsl, AHAJIMTUYECKON Un3 1, Un3 2 Kpl, Kp2
AHAJIUTUYECKOMN FEOMETPUH.
TEOMETPHH.
OCHOBBI YmeeT npuMeHsaTh MeToibl | a3 3 BOITPOCHI |-
nuddepeHnraiIbH JUHEWHOH anreopsl, 13, 16-25,
oro u aAHAJTUTUYECKON 30-45
WHTErPAIbHOTO F€OMETPUU, METObI Kp3
MCUYUCIICHU I 0ECKOHEYHO-MAJIBIX U
uccle1oBaHus (PyHKIHIA
BJIaJIe€T METOIaMU Un3 4, Un3 5 BOIIPOCHI |-
JTUHEWHOH anreopsl, 15, 16-29,
aHAJTUTUYIECKOM 30-49, 50-60
IrE€OMETpUH, Kp4
Qg QepeHIaIbLHOrO |
HMHTETPaAIbHOTO
HMCUYUCIICHUI
Maremaruueckuii | [IK-2 | 3HaeT OCHOBHBIE METO/IbI na3-1 Bomnpocsr 1-
aHau3 BBIUHCIICHUS] HHTETPAJIOB U | KOHCIIEKT 5, 10,
OrnpeneneHHbI N UX IPUMEHEHUE K 16-19,
UHTETpall, pelIeHuto 3a1ay, 26-29
MPUIIOKECHUS. uccnenosanus OHII,
DyHKIUU BBEIYMCJICHUS IBOMHEIX
HECKOJIbKUX WHTETPaJIOB
TIEPEMEHHBIX, yMeeT NpuUMeHATh MeToanl | MJI3-2; Bompocsi 1-
KpatHsbie MaTeMaTUYeCKOro aHajin3a 12, 16-21,
WHTETpabl VIS pelleHus 26-31
bu3nIecKux u Kpl
reOMETPUUYECKUX 3aJad
BJIaJIEET METOAAMU na3-3; Bompocsr 1-
MHTErpajibHOrO 15, 16-25,
WCYUCIICHUS JJIsl PEIICHUS 26-35
TUIIOBBIX Kp2
npodeccHoHaNBHBIX 331a9
Huddepenunansh | [IK-2 | 3Haetr ocHoBHbIE MeToAbl | MJ13-4 Bompocs 36-
bI€ YpaBHEHHUS. WHTETPUPOBAHUS 40, 51-54
Psaner muddepeHITaTbHBIX
ypaBHEHMH 1-ro nopsiika
ymeer pemwatb Y l-roun | U3-4; Bompocs 36-
2-r0 NOpsIKOB, MPOBOJIUTH 46, 51-56
BBIUHCIICHHS C TOMOUIBIO Kp3
pSAI0OB
BJIAJICET METOIaMU na3-s; 36-50,
pewenus auHenHbIx Y 1, 51-60,
2-T0 nopsiiKa, METOIaMU Kp4

MpeiCTaBICHUs PYHKIIHMA




CTETICHHBIMH pSAAaMU U
NPUOIMKEHHBIX
BBIYMCIICHUI

V. CHUCOK YYEBHOM JIUTEPATYPbI U TH®OPMAIIMOHHOE
OBECIIEYEHME JJUCIIUIIJINHBbI

OcHoBHas JauTEpaTypa
(2neKmpOHHbIE U NEeUamHble U30aHU)

1. [Ipukinannas mMaremaTtuka : ydyeOHoe mocooue / P. H. Akcenona ;
THUXOOKEaHCKUI TOCYJapCTBEHHBIM SKOHOMUYECKUM YHUBEPCUTET. BIaauBOCTOK :
N3na-Bo TuxookeaHckoro sxkoHomuyeckoro yuusepcurera, 2008. - 118 c.

https://lib.dvfu.ru:8443/lib/item?id=chamo:351615&theme=FEFU

2. [MuckynoB H.C. JluddepennmanpbHoe 1 MHTETPATBHOE UCUUCIICHUS (B
2-x T.). — M.: UnTerpan-Ilpecc, 2008 T.

https://lib.dvfu.ru:8443/lib/item?id=chamo:604&theme=FEFU Typuaxk JI.I.,
ITnotaukos I1.B. OcHOBEI YHCIEHHBIX MeTOA0B.- M., ®du3matimT, 2005 r. 304 c.

https://e.Jlanbook.com/book/2351

3. KomuenoBa H.B., Mapon U.A. BrlunciurenbHas MaremaTuka B
npuMepax u 3ajnadax. — Cankr-IlerepOypr : Jlans, 2009. 367c.
https://e.lanbook.com/book/96854

JlonoJHUTEIbHAS JIUTEPaTypa
(21eKmpOoHHbIE U NEeYamHble U30aHUS)

1.  bynun 3. Excel Visual Basic nns npunoxxenuit. — M., bunom, 1996r.,
352 ¢

https://search.rsl.ru/ru/record/01001758344

2. [IporpammupoBanue Ha VBA B Microsoft Office 2007: camoyuurens /
JI. 1. Cnennosa.Cnenuona, Jlunusa JImutpreBHa.

http://www.dialektika.com/books/978-5-8459-1268-8.html

3. Komsrun B.b. IlporpammupoBanne B Excel 7 Ha si3pike VBA. — M.
Pamuno u cBs3p, 1996. 320 c.

https://books.google.ru/books?isbn=9667079953

VI. METOAUYECKHUE YKA3ZAHUSA 110 OCBOEHUIO JUCHUITVINHBI




[Ipy mnOArOTOBKE K MPAKTHUYECKOMY 3aHATHIO HEOOXOAMMO CHaydaja
03HAKOMUTBCSI C MAaTEpUAJIOM JIEKIUH, a 3aTEM C MaTepualaMyd U3 OCHOBHOW U
JOTIOJIHUTEIBHON JIUTEPATyphl. BoIydnTh OCHOBHON TEOPETHUUECKUN MaTepHall Mo
Teme (110 MaTepuanaM JEKIUI 1 OCHOBHOM JINTEPATYpBh).

[Ipu pabote c nuTepaTypoil HEOOXOAMMO BHUMATEIHHO H3ydaTh pasJieibl,
COOTBETCTBYIOIIME TEME 3aHATHA, MPH TMOUCKE HH(OpPMALMU B DIEKTPOHHBIX
CHUCTEMaX HEOOXOJUMO MPaBWJIBHO C(HOPMYIHPOBATH MOMCKOBBINA 3aIpPOC, JTy4Ile
UCITIOJIb30BaTh HECKOJIBKO BAapHAHTOB 3alpoca Uil pacIlMpeHUs: BO3MOKHOCTU
noucka HWHQPoOpMaLUMu B CETU UHTepHET. lMcnonap30BaTh MOXKHO — TOJIBKO
UH(POpMaLMIO ¢ OPUIMATIBHBIX TEMATUYECKUX CAUTOB WM CAallTOB OpraHU3alui.

B camocrosarenbHyto paboty mo aucuuiuinae "llpukiamHas maremaTuka"
BKJIFOUEHBI CJIEAYIOLINE BUJIBI I€ITEIbHOCTH:

NOUCK MH(OPMALINH 110 TEMaM I CAMOCTOSITEIbHOTO U3yUCHUS;

o(opMIIEHHE OTYETOB IO JJAOOPATOPHBIM U MPAKTUYECKUM paboTaM;

NOJATOTOBKA K MPOMEKYTOUHOMY M TEKYILIEMY KOHTPOJIIO.

IIpy MOATrOTOBKE K HK3aMEHY HEOOXOAMMO O3HAKOMUTBHCS C IEPEYHEM
BOIIPOCOB K DK3aMEHY, U B COOTBETCTBUM C HUM IIOATOTOBUTH OTBETHI B TEUEHUU
BCEr0 Kypca [0 COOTBETCTBYIOLIUM TEMAM.

[TpucTynuTh K OCBOEHUIO IUCLUIUIMHBI CIEIyeT B CaMOM Hadalie y4eOHOTo
cemecTpa. PekomenayeTcst U3yunuTh CTPYKTYpY M OCHOBHBIE MosioxkeHust Paboueit
nporpamMmbl  yueOHo#l nucuuruinabl (PIIY]]). OOpatuth BHMMaHHE, YTO KpOMeE
ayqIUTOpHOW  paboThl  (JEKUUH, MPAKTUUYECKHE  3aHATHUA)  IUIAHUPYETCS
camMocTosiTeNIbHass padoTa, pe3yJbTaThl KOTOPOHM BIIMAIOT HAa OKOHYATEJBbHYIO
OLICHKY II0 HTOraM OCBOEHHUs Y4YeOHON nucuuiuiMHbl. Bce aynuropHele u
CaMOCTOSITENIbHBIE 3a/1aHusl HEOOXOJUMO BBIIIOJIHATh U MIPENOCTABIATH HA OLIEHKY
B COOTBETCTBUU C IJITAHOM-TPa(hUKOM.

VII. MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHUE
T CTUTIIAHBI

Jlist ocymiecTBiIeHHs] 00pa30BaTEIHLHOTO MPOIECCa MO TUCITUTIIINHE
«DKOHOMHKA U YIPABJICHHUE IPOU3BOJICTBOM» HEOOX0IMMA yueOHast ayUTOPHS C
0e10i T0CKOH



IIpunoxenue 1

MMHHUCTEPCTBO HAVKH 1 OBPA3OBAHI S POCCUMCKOM ®EJIEPAIIN
denepanbHOE rOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPEIKICHUE
BBICIIET0 00pa30BaHus

«/1aJIbHEeBOCTOYHBIN (eepabHbI YHUBEPCUTET»
(ABDY)

INKOJIA ECTECTBEHHBIX HAYK

YYEBHO-METO/JUYECKOE OBECIIEYEHUE CAMOCTOSTEJIBbHON
PABOTbBI OBYUYAIOLINXCA
no qucuuiuiude «IIpukiagHas mateMaTuka»
Hanpagienue noaroroBku 18.03.01 — Xumuyeckasi TeXHOJIOTHS
[Tpodune "TexHoJIOTMN XUMUYECKUX U HedTernepepadaThIBaOIIUX MPOU3BOCTB"
dopmMa NOATOTOBKYU OYHAS

BaaauBocTok
2017



IInan-rpa¢guk BHINOJTHEHHUSA CAMOCTOSATEIbHONH PadoThl MO JMCUMILINHE

Ne Jara/cpoxkn Bua camocrosiTe1bHOM IIpumepubie | ®opma
n/n BBINIOJIHEHHS, | padoThl HOPMBI KOHTPOJIA
Hepeau BpeMeHHU Ha
BBINOJIHEHHE,
yac
N3 Nel ITucbmenHas
1 1-4 MaKpOCBI, I[Mporenypsr u 3 paGora
byHKINH.
W3 Ne2 ITncemenHas
2 5-6 WHTEpIIOIMpPOBAaHUE.  MTOTMHOM 3 pabora
Jlarpanxa.
N3 Ne3 ITucbmenHas
npUOIMKEHHOE perieHue paboTa
3 6-7 HEJTMHENHBIX ypaBHEHHIA. 3
MeTol MOJOBHHHOTO JIEICHHUS.
METOJI UTEepalil
M3 Ne4 ITucemenHas
4 3-9 Merton Ditnepa mpuOIMKEHHOTO 3 paGota
pemerns  aud@epeHnnanbHbIX
ypaBHEHUU
M3 Ne5 IIucemenHas
npuOIMKEHHOE  BBIYHMCIICHUE paGota
HUHTETPAJIOB
5 8-9 MeTo eI PSIMOYTOJIbHUKOB, 3
Tparneuun
Cumricona, BBIYHCIICHHE
WHTETPAJIOB C TTOMOIIBIO PSJIOB.
N3 Ne6 ITucbmenHas
6 10-11 3aJlaud  UCTECUCHUS KUJIKOCTEU 3 pabota
u MeETOoaa nmoxoous
TUAPOTUHAMUKH
TpebGoBanust K  MpeACTaBIEHUI0O U O(QOPMIICHUIO  PE3yJIbTAaTOB

CaMOCTOSITEJIbHOM palOThl; KPUTEPUM OLEHKH BBIIIOJIHEHUS] CaMOCTOSITEIbHOU
KPUTEPUU OLEHKH BBIMIOJIHEHUS CAMOCTOSITENbHOM pabOThl HAXoIATCS B
coorBercTBUM ¢ Ilpukazom Ne 12-13-850 ot 12.05.2015 r. O6 yTBepxkaeHUU
[Tonoxenuss o @QoHOAX OIEHOYHBIX CPEACTB O0O0pa30oBaTENIbHBIX IMPOTPaMM
BBICIIIETO 00pa3oBaHus — MporpamMM OakanaBpuaTa, CreluaInTeTa, MaruCTpaTyphbl
JIBOY.

XapakTepuCcTHKA 3aJaHUI 1JI51 CAMOCTOSITEIbHON PadoThl 00y4aAKOIIUXCH U
MeTOAUYECKHE PEKOMEHIAIUM 110 UX BHINOJTHECHUIO
Jlnst opraHu3ald CaMOCTOSITEIbHOM palbOThl MO AUCHUIUIMHE B KadecTBeE
00s13aTeIBLHOr0 3JIEMEHTA CTyIeHTaM Heo0xo1uMo BbinosiHeHue mectu PI'P (3nech
— 3710 JlabopaTopHubie paboTsl JIP), MHIUBHAYATBHBIX JOMAIIHUX 3aJaHUN, CPOKH




BBITIOJTHEHUS W CHA4YM KOTOPBIX ONPEACNSIIOTCS CTPYKTYPOH M COAepKaHueM
mucuurimabl - «lIpukimanHas  marematuka», onpeneneHHon B PIIY B
coorBercTBUu ¢ TpeboBanusasmu OI'OC BO. Kourtpons BeimosHenus JIP
OCYILIECTBIISIET MPENOAABATEIb B COOTBETCTBUM C METOJIMKOW, OINHCAHHON B
PITY A.

[Ipenmernoe nHanonuenue JIP (manee M/I3) ¢popmupyercs u3 uncna 3agaHuil,

W3/IaHHBIX B Y4eOHOU JHUTEepaType, pekoMeH10BaHHOW maHHBIM PITY ]| (cOopHMKH
3aJlaHni, ydeOHbIe TTOCOOUS U TIP.) W 3aIaHHA, TOATOTOBIICHHBIX CAMOCTOSITEIIHHO
MpenogaBaTesieM.

XapakTepucTuka 3alaHui JUIsl CaMOCTOSITENIbHOM paOOThl CTYJEHTOB H
METOJMYECKHE  PEKOMEHJAIMM TO0 WX  BBINOJHCHHUIO; TpPeOOBaHUS K
NPEACTABICHUI0 U O(QOPMIICHUIO PE3YJIbTaTOB CaMOCTOATENbHON paboThI;
XapaKTEepUCTUKA 3aJaHUid W TpeOOBaHMS K NPEACTABICHUIO U O(QOPMIICHUIO
pE3yJIbTATOB  CaMOCTOSITEIPHOM  pabOThl  TaKXKe W3JI0KEHBI B  COOpHUKE
WHJVMBUAYAJIBbHBIX 33JIaHUM IO BBICIIEN MaTEMATHKE
Pabymko A.IL., bapxatos B.B., lepxaseny B.B., IOpyrs U.E UnnuBunyanbubie
3aJaHus 10 BhIcIer Matematuke. B 4 u. U 2, 3: yyeOHOe mocobue. —MuHCK

«Bpimenias mkosaa», 2009.

TpeOoBaHus K NpeabABJIECHUIO U 0(POPMJICHHUIO PE3YJIbTATOB
CaMOCTOSITeJIbHOU padoThI
Crynent Boinonusier /13 Ha nucrax ¢popmata A4 (i B 0ObIYHOM TETpasn)

aKKypaTHBIM MOYEPKOM OT PYKH WJIM C UCIOJIb30BAHUEM TEXHHUYECKUX CPEICTB.
Kaxx0€ BBINOJHEHHOE 3a/JlaHUE JOJIKHO COMPOBOXKJATHCS MOJIHBIM TEKCTOM €ro
yCIIOBUSI U TIOAPOOHBIM pENICHHEM 0€3 OMyCKaHUS MPOMEXKYTOUYHBIX PACUETOB,
KOTOpPbIE HEBO3MOHO BBINOJHUTH YCTHO. WMJI3 AOMKHO MMETh TUTYJIbHBIN JIUCT,
odopMIIeHHBIN B cooTBeTCTBHH ¢ 00pasmioM ([Ipunoxenue 1).

KpuTepun olleHKH BBITOJTHEHUSI CAMOCTOAITE/IbHOI padoThl.
NunuBunyaneusie qomarraue 3aganus (MJ13) seustorcs dopmoii koutposs CPC.
BrinosiHsieTcst CTyIeHTaMu B BUE UHIUBUYAIbHOTO 3aJIaHUsI, KOTOPOE BbIIAETCS
IpernojiaBaTesieM U CAAeTCs Ha MPOBEPKY He MO3/IHEe YCTAaHOBJIEHHOTO cpoka. M]3

orleHMBaeTcs B (opme 3adera (OIEHUBACTCS OIICHKONW «3auTE€HO» WA «HE



3a4TeHo»), He 3auTeHHoe M /I3 Bo3Bpammaercst CTyAeHTy JUIsl BBITOJTHEHUS PaOOTHI
HaJ[ OMUOKAMH, TIOCIIE Yero OHO MOXKET OBITh CHAHO JJI MPOBEPKU TOBTOPHO.
MaxkcuManibHO CTYJEHT UMEET BO3MOXKHOCTh clath Kaxiaoe M3 tpu paza. U3
CUMTACTCSA BBINOJHEHHBIM, €CJIM OHO IMOJYYWJIO B HTOrE OLEHKY «3a4TEHO».
HecnanHoe B CpOK WJIM BBI3BABUIEE BOIPOCHI IO BBINOJHEHHUIO Y MPOBEPSIOLIETO
npenojasaresns MJI3 ni1s nmonmydeHus: OUEHKH «3a4TEHO» MOXKET ObITh HAIPABJICHO
Ha 3aIUTy CTYACHTOM B (popMe cOOECeT0BaHMSI.

ConepkaHue U CPOKHU BBINIOJHEHUS] MEPONPUATUNA TEKYLIETO KOHTPOJII OCBOEHUS
JTUCLUUILIMHBI onipeenieHsl B 1.4 Hactosieit PITY /.

@opMBI 1 METOABI IS IPOMEKYTOUYHOU aTTecTaunu. [Ipomexxyrounas arrecranus
0 JAMCIUIUIMHE MPOBOAMUTCS B (opMe SK3aMeHa/3aueTa, KOTOPBIM MOXKET CTaTh
COCTaBIISIIOLIEH YacCThbI0 B METOAMKE OMpPENEICHHUs] UTOTOBOM OLICHKH (B OasbHO-
peditunroBoir cucteme). lloaroroBka K 5SK3aMeHy/3a4eTy OCYIIECTBIISAETCS
CTyICHTAMH B TEYEHUE CEMECTPAa IOCPEACTBOM BBINOJHEHUS MEPONPUATUN
KOHTPOJI, IIPEYCMOTPEHHBIX PIIV I, a TAKXKe BO Bpems
3a4E€THOW/PK3aMEHAIIMOHHON CECCUM.

[To BceMy KypcCy NMpPEACTABIIEH CIIUCOK BOIPOCOB HA 3a4ET.

KpuTtepun o1ieHKH BBINOJHEHUSI CAMOCTOSTEILHOI padoThI

Ouenka «OTANYHO»

A) 3amaHue BBIMOJIHEHO MOJIHOCTHIO.

b) [TonpoOHO onmcanHbl Bce AEWCTBUA 3aJaHUSI.

B) OTBeThl Ha KaXX10M 3Tare pacueTHOW 3a1a4il BEPHBI.
') I'pamoTtHOE 0opmieHHE.

Orenka «Xoporo»

A), b) - Te ke, 4to U 1ipu oneHke «OTIUIHOY.
B) HeTouHOCTh B KOHEYHOM JTare 3a/1a4ym.

I') I'pamoTHOE OopmITeHHE.

OueHka «Y JOBIETBOPUTEIBHO

A), b) - Te xe, 4to U 1ipu oneHKe «OTINYHOY.

B) HeTouHocTu B OTBETaX HECKOJBKUX 3TANOB 33J1a4U.
I') I'pamoTtHOE 0opmieHHE.

Onenka «HeynoBneTBOpUTEIBHOY
A), b) IIporpamma He BBINOJIHEHA TOJHOCTBIO.



B) OtBeTsl HEBEpHBI HA BCEX ATanax 3aJayu.
I') HerpamoTtHoe odopmIieHue.



IIpunoxenue 2

MMHUCTEPCTBO HAYKU U OBPA3OBAHMS POCCUNCKON ®EJEPALIVU
denepanpHOE TOCYJapCTBEHHOE aBTOHOMHOE 00pa30BaTEeIbHOE YUPEKICHHE
BBICILIETO 00pa30BaHUs

«/laIbHEeBOCTOYHBIH (eepabHbIN YHHBEPCUTET)
(AB®DY)

INKOJIA ECTECTBEHHBIX HAYK

®OH/JI OLIEHOYHBIX CPEJICTB

no aucuumuinde "lpukiaagnas maremaruka'
Hanpagienue noaroroBku 18.03.01 — Xumuyeckasi TeXHOJIOTHS

[Mpoduns "Texnonoruu HedrenepepadaTHIBAIOIIUX U XUMUYECKUX MPOU3BOACTB"
dopMa NOATOTOBKU OYHAA

BaaauBocTok
2017



MHacnopt ®OC

Kon u popmyuposka
KOMIIeTeHIIUH

Jtanbl GOpMUPOBAHMS KOMIIETEH T

OCHOBHBIE ITOHATHS U METOJBI MATEMaTHYECKOTO
aHaJN3a, TMHEWHOM anreOpbl 1 aHATUTHYECKOM
reomeTpu OCHOBHBIE MOHATUS U METObI AU(D. U

3HaeT MHTETPAIbHOTO UCYUCIICHUH,
Teopuu nud. ypaBHEHUH, psAIOB, OCHOBHBIC
ypaBHEHUS MaT. QU3NKU
3JIEMEHTBI TUCKPETHON MaTeMaTUKHU
MIPOBOJIUTH aHANIN3 (PYHKIIUN, PEIIaTh OCHOBHBIE
3a/1auu TUHEHHON anreOphl 1 aHATUTUYECKOM
F€OMETPUU OCHOBHBIE METOBI MOCTPOCHUS
MPOCTEUIIINX MAaTEMAaTUYECKUX MOJIENIeH areOpsl,
reoMeTpuu U ananu3a CaMoCTOSATEIbHO PUMEHSATh
OK-14 Vueer OCHOBHEIC nfeTo;[H md. u I/IHTGI‘paJIBIEOFO
COCOGHOCTRIO K I/IC‘II/ICJ‘ICHI:II/I, Teopun nud. ypaBHEHUH, PIIOB,
ypaBHEHMI MaT. QU3UKU
CaMOOpPTraHu3aluy U N
CaMOOGDA3OBAHHIO [IpuMeHsATh METOABI TUCKPETHON MAaTEMaTUKHU
MPUMEHATh MaTEMaTUYECKUE METO/IbI JJIs
MMOCTAaHOBKH 3aJ/1ay CBOEH MpodeccHoHaTbHON
JIeSITEIbHOCTHU
OCHOBHEIMH ITOHSITUSMU W METOJaMHU
MaTeMaTUYeCKOro aHaJIn3a, TIMHEWHOU anreOpsl U
AHAJIMTUYECKOM reomeTpun MerogamMmu
MaTeMaTUYeCKOro aHalin3a, TEOPUH Jaud.
Brazeer YPaBHEHUH, PsIOB, ypziBHeHHﬁ Mart. GU3NKU
MetonamMu TUCKPETHOW MaTEMATHKH
METOJaMH MOCTPOEHUSI MaTEMAaTUUECKOU MOJIEIH
TUTIOBBIX MPOhEeCCHOHATBHBIX 3a/1a4 U
coJiepKaTeJIbHOW UHTEPIPETALIMHU TOTYUYEHHbBIX
pe3yJbTaTOB
I1K-2 OCHOBHBIE TTOHSITHSA U METOJBI aHAJMTHYECKOM
TOTOBHOCTBIO PUMEHSTh reoMeTpUn
AHATUTHICCKAC 1 3uaer OCHOBHBIE QaHATUTHYECKHE U YHCIICHHBIE METO/IBI
HCJICHHEIC METOJRI pELIECHHS TOCTABJICHHBIX 3a7a4
pELIECHHS TOCTABJICHHBIX
3aJa4, UCII0JIb30BaTh peliaTh OCHOBHBIC 33/1a4U JIMHEHHOM anreOphl u
COBPEMEHHbBIE AHAJIUTUYECKON T€OMETPUHU
MH(OPMAIMOHHBIE Ymeer MPUMEHSATh AHATUTUYECKUE U YUCIIEHHBIE METOIbI
TCXHOJIOTHH, IPOBOJIUTH peIIeHNs TIOCTABICHHBIX 33124
00paboTKy nH(pOpMaIHU C
HCIIONB30BAHHEM MeTtomaMu MaTeMaTHYECKOTO aHa/IM3a
OPUKIIAJHBIX IIPOrPaMMHBIX OCHOBHBIMU aHAJIUTUYCCKUMU U YNCIICHHBIMHA
cpenctB cepsl METOJIaMH PEIICHUS ITOCTABJICHHBIX 3a7a4
npogeccuoHaTbHON Brazeer
JIeSITEILHOCTH,

HUCIOJb30BaTh CETEBBIE
KOMITBIOTEPHBIC TEXHOJIOTHH
U 0a3bl JAaHHBIX B CBOEH




npo¢eCCuOHATBHON
00J1aCTH, TAKEThI
MPUKIIQIHBIX TPOTPAMM JIJIsS
pacdera TeXHOJIOTHUECKUX
rmapamMeTpoB 000pyAOBaHUS

Ne | KonTponupyembie

Kozp! u 3Tamnsl popmupoBaHus

O1ieHOYHBIE CpEeICTBA

n/n | paszensl/ TeMbl KOMIIETEHIH TEKYIIUI IPOMEKYTOY
JUCITATLTAHBI KOHTPOJIb Has
aTTecTaIus
1 | DnemeHTHI OK-14 | 3HaeT OCHOBHBIC TIOHATUA | TecT 1-2 BOIIPOCHI 1-8,
JIMHEMHOMN JUHEWHOH anreOpsl U KOHCIICKT, 16-20,
anreOphl, AHAJIMTUYECKON Unz 1, Un3 2 Kpl, Kp2
AHAITUTUYECKOU T€OMETPHU.
TEOMETPHUH.
OCHOBBI YmeeT npuMeHsaTh MeToibl | a3 3 BOIIPOCHI |-
nuddepeHnraiIbH JTUHEWHOH anreopsl, 13, 16-25,
Ooro u AHAJTUTUYECKON 30-45
WHTETPAILHOTO T€OMETPUU, METOIbI Kp3
HCUYUCIICHUI OCCKOHEYHO-MAJIBIX 1
uccre1oBaHus (PyHKIHIA
BJIaJIEET METOAAMU Unz 4, Un3 5 BOIPOCHI |-
JUHEWHOU anreopsl, 15, 16-29,
aHAJTUTUIECKOM 30-49, 50-60
F€OMETPUH, Kp4
mudepeHInanTbHOTOo U
UHTETPaTHHOTO
HUCUUCIICHU I
2 Marematnueckuii | I1K-2 3HA€T OCHOBHBIE METO/IbI na3-1 Bompocsi 1-
aHajau3 BBIYHCIICHUS] HHTETPAJTIOB U | kOHCIEKT 5, 10,
OnpeneneHHbIi UX MIPUMEHEHUE K 16-19,
UHTETpall, pelIeHuto 3a1ad, 2629
MIPUITOKEHUS. ucciaenosanusg OHII,
DOyHKIMHU BBIYHUCJICHUS IBOMHBIX
HECKOJIbKUX WHTETPAJIOB
MIEPEMEHHBIX, yM€eT NpuMeHATh MeToasl | MJI3-2; Bompocsr 1-
Kpatnbie MaTeMaTUYeCKOro aHaJln3a 12, 16-21,
HWHTCIpaJIbl AJIg pCIICHU A 26-31
buznyecKux u Kpl
TeOMETPUUECKUX 3a7ad
BJIaJIEET METOAAMU na3-3; Bompocsr 1-
WHTETPAIBHOTO 15, 16-25,
WCYHCIICHUS ISl PEIICHHUS 26-35
THTIOBBIX Kp2

npodeccroHaNBHBIX 331a9




Huddepenunaneh | [IK-2 | 3Haetr ocHoBHbIE MeToAbl | MJ13-4 Bompocs 36-
BIC YPaBHEHUSI. UHTETPUPOBAHUS 40, 51-54
Psaner mudepeHIaATbHBIX
ypaBHEHMH 1-ro nopsiika
ymeer pemwatb Y l-roun | U3-4; Bormpocs 36-
2-r0 NOPsIKOB, MPOBOJIUTH 46, 51-56
BBIUHCIICHHS C TIOMOUIBIO Kp3
pSIOB
BJIAJICET METOIaMH Na3-5; 36-50,
pereHust nuHeHHbIX Y 1, 51-60,
2-T0 nopsiKa, METOIaMU Kp4
MpeiCTaBICHUs (PYHKIIHHA
CTETICHHBIMU PAJIaMU U
MPUOIMKEHHBIX
BBIUMCIICHU I
HIkana oueHnBaHusi ypoBHsI C()OPMHPOBAHHOCTH KOMIIETEHIIU
Kon u Jdranbl GopMUPOBAHUS KpHUTEepUH MoKa3aTeJu
¢opmyanpoBka KOMMeTeHIHH
KOMIIeTeHIIUH
3HaHue - CIIOCOOHOCTH
SHACT S LEMEHTLL OCHOBHBIX UCTIONIb30BaHUS
o noustuii VBA VBA s
(TToporoBeIit UCTIOJIb30BaHUS .
YPOBECHbD) VBA p
OCHOBHBIX 3aJ1a4
aHaim3a
OK-14 Ymenue - CIIOCOOHOCTH
[IpumeHsITH COCTaBJISTh pemiarhb
CIOCOOHOCTBIO K yMeeT
CAMOOpraHM3auH | (IIpOBUHYTH) METO/IBI OCHOBHBIE OCHOBHbIE
" T VBA IIPOrpaMMBbI 3a/1a4d aHaJIu3a
VBA B VBA
caM000pa30BaHHIO
Bnanenue - CIIOCOOHOCTH
Hagsikamu
MeTOJIaMHU YBEPEHHO
UCIIOJIb30BaHUs
UCIIOJIb30BAaHUsSL | pelIaTh
BJIaJIEET VBA B pemiennn
N VBA B pelieHuH | OCHOBHBIE
(BBICOKHIN) 3a/a4
3amaq 3a/1a9mn
MIPUKIJIATHOTO
MIPUKJIATHOTO MPUKIIATHOTO
aHanmsa
aHaIn3a aHainm3a B VBA
[1K-2 MeToser 3HaHue - CIIOCOOHOCTH
TOTOBHOCTBIO CLLICHISL OCHOBHBIX dbopMynupoBaTh
MPUMEHSITh p METOJIOB OCHOBHbIE
3HaeT 3a1au
AHATUTUYCCKUE U . pelieHus 3a1aumn
(ToporoBbIit IIPUKIIATHOTO
YHCIIEHHBIE METO/IbI 3a1aqy aHanmsa
YPOBECHbD) aHajam3a
pelIeHus MIPUKIIATHOTO
MOCTaBJIEHHBIX aHaymza
3amad,
UCIIOJIb30BaTh - [IpumeHnATH VYMmeHue pemate | CHOCOOHOCTh
COBPEMEHHBIE y .\ | METOJIBI OCHOBHBIC pemiarhb
(TPOABUHYTHIIN)
nH(pOpMallMOHHbIE pelieHus 3aJ1a4uu OCHOBHbIE




TEXHOJIOTUH,
MIPOBOJIUTH
00paboTKy
uHpOpMaLINK C
UCTIOJIb30BaHUEM
TPUKIIATHBIX
IPOTPAMMHBIX
CpeAcTB cdepsl
npodecCHOHAIbHON
NESTEILHOCTH,
UCTIOJTb30BaTh
CETeBbBIC
KOMITHIOTEPHBIE
TEXHOJIOTHH B 0a3bl
NAHHEIX B CBOEH
npohecCHOHATBLHOM
001aCcTH, TaKETHI
TPUKJIATHBIX
porpamm JJist
pacuera
TEXHOJOTUIECKIX
napameTpoB
o0opymoBaHus

3a1a4 MIPUKJIATHOTO 3a71a4m
MIPUKIJIATHOTO aHaIm3a MIPHUKJIATHOTO
aHajgn3a aHajgn3a
Bnangenue CIIOCOOHOCTH
METOIaMH pemiate 3aaadu
pelieHus 3a1ad | IPUKJIATHOTO
MIPUKJIATHOTO aHajgm3a C
aHaIm3a HCIIOJIb30BaHHEM
Haprikamm VBA
HCIIOJIb30BaHMS
METOJIOB
BIIaJICET peleHus
(BBICOKHIN) 3ama4
MIPUKJIATHOTO
aHajgn3a




MeToauveckue peKOMEHAALMH, ONpeIe/AIIe NPOoUeAyPbl OUeHUBAHUS
pPe3yJIbTATOB OCBOCHUS JUCHMILTHHBI
OueHouyHbIe CpeaCcTBA IS IPOMEKYTOUYHOM ATTeCTALNH

[IpomexyTouHass arrecrtauus CTyAEHTOB 10 aucuuiuiiHe «lIpuknagHas
MAaTEMATHKA» MPOBOJAUTCA B COOTBETCTBUU C JIOKATbHBIMU HOPMATHUBHBIMU AKTAMHU
JIBOY u sBisercs o0sa3aTeIbHOM.

[IpomexyTounass arrectanvss HW TEKYIIHMM KOHTPOJb MO JAUCHMIUIMHE
OCYIIECTBIISIETCS C UCIIOJIb30BAaHUEM OaJIbHO-PEHTHHIOBOM CHCTEMBI.

[To mucummiube «lIpuknaaHas matremMaTHKa» Y4e€OHBIM IUJIAHOM NPEIyCMOTpPEH
3a4eT B 3-M CEMECTpE.

3auer no aucummuinHe «lIpuknagHas maremaTuka» MOPOBOIUTCS YCTHO C
BBITIOJIHEHUEM ITHUCbMEHHBIX 33/IaHUU. B cilydae CIIOpHOM OLIEHKH CTYIAEHT YCTHO
MOSICHSIET MPEICTABICHHBIE PELICHHUS.

KOHTpOJIbHBIE U METOAMYECKHE MAaTEpHAIbl, @ TAKXKE KPUTEPUH U MMOKA3ATEIN
HEO0OXOMMBIC 711 OTICHKY 3HAHWH, YMEHUI, HABBIKOB 1 XapaKTEPHUIYIOITUE dTAIbI
dbopMHpoBaHUsS ~ KOMIETEHIIMA B  Ipoliecce OCBOEHUsi 00pa3oBaTelbHON
IIPOTPaMMBbI IIPEICTABICHBI HIXKE.

KoHTpOIbHO-U3MEPHUTENIBHBIE MAaTE€pUAIbl 0 JUCLUIUIMHE IPEICTaBICHBI
BOIPOCAMU JJIsI TOJATOTOBKM K KOJUIOKBUYMaM W IPUMEPHBIMH BapUaHTaAMHU
KOHTPOJIbHBIX ~pabor, mpeaycmorpeHHsix PIIYJl B kadectBe MexaHu3Ma
OCYIIECTBJICHUS TEKYLIETO KOHTPOJISI OCBOCHHSI TEOPETUYECKOW U MPAKTHUYECKOU
COCTABJISIONIMX JWCIHUIUIMHBI, a TaKKe BOMpPOCAMH Ha 3a4eT Kak (HOpMbI
IPOBEICHUS]  MPOMEXKYTOYHOM  arrectalud  (MTOTOBOM  aTTecTallk 110
mucuuiinHe). [lpoBeneHre ©  OlLIGHMBAaHUE KOJUIOKBUYMOB OCYLIECTBIISIETCS
MPENOJABATENIEM B COOTBETCTBUM METOAUKOM, onMcanHou B PITY /1.

Texkylmuii KOHTPOJIb U IPOMEKYTOYHAA ATTeCTALUSA

Texymmii KOHTPOIb U MPOMEKYTOUHAS ATTECTALMS MO JUCLUHUILIIMHE MOXKET
OCYIIECTBIISIETCS KaK C UCIIOJIb30BAaHUEM OalbHO-PEUTHHTOBOI CHCTEMBI, TaK U 0e3
HEe.

®opMbI 1 METOABI TEKYLIET0 KOHTPOJIA

KomnokBuym  siBisiercst  (GOpMONM  KOHTPOJISI  YCBOGHHS  CTYJIEHTAMHU
TEOPETUYECKOW YacTu Kypca. CHaercs CTyJIeHTaMu NPENoJaBaTENl0 B YCTHOU
dbopme B Buzie coOeceoBaHUs BO BpeMsl IPAKTUYECKUX WM JEKIMOHHBIX 3aHSATUI
10 3aBEPILICHUIO U3YUYEHUSI TEOPETUUYECKOM YacTH Pa3lesOB Kypca U OLECHUBAETCS
B (popMme nuddhepeHIMpOBaHHOTO 3aUeTa.
KoJ1oKkBUYyM CUMTaeTCs CAAHHBIM YCIICIIHO MPU MOJYYEHUU OLEHOK «OTIAYHO,
«XOpOLIO»  WIM  «YHOOBJIETBOPUTENbHO».  Ilpy  mosiydeHMHM  OLEHKH
«HEYIOBJIETBOPUTEIBHO» OH CUATAETCA HE CAAHHBIM, & COOTBETCTBYIOLIUI pa3ies
TEOPETHUYECKOW YacTU HEYyCBOEHHBIM. CTYyIEHTY IPENOCTaBISETCA BO3MOXXHOCTH



nepecaarh KOJJIOKBUYM OJIMH pa3 BO BpeMs KOHCYJIbTAIlMK MO MUCIMUIUIMHE C
MOJTy4YE€HUEM OLIEHKH Ha OJIMH OaJlT HUXKE.

KonTponbHast pabota sBiseTcss oOpMOil KOHTPOJS YCBOCHHS CTYACHTAMU
NPAKTUYECKON 4acTH Kypca. BBITIONHSAETCS CTylIeHTaMU BO BpeMsl MPaKTUYECCKUX
3aHSATHUN TIO 3aBEPIICHUIO U3YUCHHUS MIPAKTHUECKON YacTH pa3/ieioB Kypca.

KonTponbHast paboTa caercsi mpenojaBaTeNio Ha MPOBEPKY U OIICHUBACTCS
B (dopme muddepeHimpoBanHoro 3adera. KoHTposibHas paboTa cuuTaeTcs
BBITIOJITHGHHOW YCIICIIHO TPU TOJYYCHUH OIECHOK «OTIUYHOY», «XOPOIIO» WA
«YIOBJIECTBOPUTEIbHO». [lpu TONMydeHUM OIEHKH «HEYAOBIIETBOPUTEIHHO
KOHTpOJIbHAasE paboTa CYMTAeTCd HE COAHHOW, a COOTBETCTBYIOIIMI paszzen
MPaKTUKyMa HEyCBOCHHBIM. CTYJEHTY MPEAOCTaBIISIETCS BO3MOKHOCTh TIEPECIaTh
KOHTPOJIbHYIO PaboTy OOWH pa3 BO BPEMs KOHCYJIbTAllMA IO JWCIHUIUIAHE C
MOJIYYCHUEM OIICHKHU Ha OJIMH OaJlT HUXKE.

Cnucok BonpocoB Ha 3aueT (3 cemecTp)
1. VBA. OcHoBHble nousituss. Makpocsl. Ilpoueaypst u pynkuun. Penakrop
VBA.
1. DyeMeHTBI pa3padoTKH MPOrpamMM.
1. Makpochl, MakpOpeKopIep, 3al1MCh U PEIAKTUPOBAHNE MAaKpPOCOB.
2. DneMeHThl yIpaBIeHUs
3. Kuonka (Command Button).
4. TnanoroBeie okHAa MsgBox
5. HacTpoiiku cuctembl, 6€301MacHOCTh
6. Penaktop VBA. MoiyibHbI€ JIUCTHI.
7. Ocobennoctr paboThl B penaktope Visual Basic.
. [Ipouenyps! u GpyHKIUY.
9. Co3manne cOOCTBEHHBIX MPOIIEAYD.

o0

10. Cozmanue nporeayp- GpyHKITui.

11. ITpouieaypsl OUMILIEHUS SKpaHa.

12. Onepatop BbiOOpa If ... then ... End if.

13. IIpouenypst BeiOopa Ouuctuts? If ... then ... End if.

14. TIpouenyps! mpogomkenus padotel Continue? If ... then ... End if.
15. Tunsl naHHBIX.

16. Tunel 1aHHBIX, ONPEAEISIEMbIE TI0JIb30BATEIIEM

17. oObsiBICHNE NTepeMeHHbIX. [ T00aIbHbIE U JIOKAJIbHbIE IEPEMEHHBIC
18. CtpyKTypa nporpamMmmel.

19. CuuteiBaHu€e U BBIBOA JaHHBIX TaOuIel Excel. Suetiku Cells(i,))
20. IMuxins! For ... Next

21. 0ObsIBIIEHNE MAaCCUBOB.

22. CuuThIBaHNE U BBIBOJ] MACCUBOB JaHHBIX Tabymibl Excel

23. O6paboTka MacCBOB



24.
25.

26.
27.
28.
29.
30.

31.
32.

33.
34.
35.

36.
37.
38.
39.
40.

41

42.
43.
44.
45.
46.
46.
47.
48.
49.

50.

oTepaIy ¢ MaTpHUIIAMH.
Huxiaer Do While/Until ...Loop

2. Annpoxkcumanus PyHKIHUI, HHTEPIOJIUPOBAHHE
Anmnpokcumanus QyHKIUNA, THTEPIOJIMPOBAHNE
JlokanpHOE U T1100aTbHOE UHTEPIIOINPOBAHHUE
JInHenHOE U KBaApaTUYECKOE UHTEPIOJINPOBAHUE
WHTEPIIOIALMOHHBIN TONUHOM Jlarpanxa.
Metoa HauMEHBIINX KBaAPATOB.

3. Ilpuban:keHHOe pelieHre HeJIMHENHbIX YPaBHEHUN
Metoa OJIOBUHHOTO JAETIEHUS.
Mertoj cekylux 1 KkacaTeiabHbiX (MeTol HbroToHa)
KomOuaMpoBaHHBINA METO/I.
Meroa urepanuii. CXOIMMOCTh  METOZA UTEPALIUN.
Cocrasnenue nporpaMm VBA MeTO/1a MOJIOBUHHOTO JICJICHHUS,
Cocrasnenue nmporpamM VBA mertosia urepauuii

4. MeToabl NpUOJIHKEHHOr0 pereHust AU depeHunaNbHbIX YPAaBHEHHM
muddepeHnnanbHbie ypaBHeHus. 3agadya Komm

AHanUTUYECKUE METO/IbI PEIICHUS, MPUOIMKEHHBIE PEILICHUS

npuOIMKEHHBIE pelieHus AuddepeHInaIbHbIX YPaBHEHUH ¢ TOMOIIBIO PSIIOB
Meton Diinepa npubIMKEHHOro pelieHns AU epeHInaIbHbIX YpaBHEHUM
Cocrasnenue nporpamM VBA mertona Diinepa

5. MeToabl NpuOJINKEHHbIX BLIYMCIEHUI HHTEIPAJIOB

. [IpuOnmkeHHOe BBIYUCIEHNE HHTETPATIOB, POPMYJIbI TPSIMOYTOJIbHUKOB,

Tparenui.

[TpubnmxeHHOE BRIUMCIEHNE HHTETPAJIOB, popMyia mapaboi (CumrcoHna).
[IpencraBieHrie MHTETPAJIOB CTEIIEHHBIMU PSIIAMU

[Tpubnn>keHHOE BBIUUCIEHNUE HHTErPAJIOB C ITOMOUIBIO CTEIIEHHBIX PSAIOB.
CocraBnenue nporpaMm VBA BbIYUCIIEHUS] HHTETPAJIOB.

dopMyIHpPOBKA U PEUICHUE MPOCTEHIINX 3a/1a4 THIPOIUHAMUKHU
[TocTanoBKa 3a/1a4K Ha UCTEUEHUE KUKOCTEH

Huddepenunanbable ypaBHEHUS 3a]a4l UCTCUCHUS KUIKOCTEH
CocraBnenue nporpaMm VBA pellieHus 3a/1aud UCTEUCHUS KUIKOCTEH
METOJ1 MOA00Us B pElIeHUH 3a7]a4 THAPOJMHAMUKH, yncio PeitHomnbca,
Opyna u apyrue

Pemenue 3aay ruipoIMHAMUKHU C TOMOUIBIO METOA MO00HUS.



Kpurtepuu onieHKHM 0TBETOB Ha 3a4eTe
Ommemxa "Omauyno”

1. 'mybokoe ¥ mNpoOYHOE YCBOGHHME Marepuana, BCe MPeIOCTaBICHHbIC
3a/1aHMsl BBIMOJHSIOTCS MPABUIIBHO.

2. OtBeT chopMHUPOBAH TOJIHO, PABIIIBHO 000CHOBAH X0/ CY>KICHUS.

3. Marepuan U3JI0KEH B OMNPEJIECICHHON JIOTUYECKOU MOCIEeA0BaTEIbHOCTH,
JUTEPATYPHBIM S3BIKOM.

4. OTBET CaMOCTOSITEIbHBII.

Ommemxa "Xopowo"

1, 2, 3 —anamoruydo orMmeTke "OTangHo".

4. llonmymienpl  1-2  HeCyIIECTBEHHbIE  OIIMOKH, HWCIPABJICHHBIE  TIO
TpeOOBAHMIO TIPETIOIABATEIIS.

Ommemxka "Yooenemeopumenvro"”

1. BeInoJiHEHUE TOJIBKO OCHOBHOT'O MAaTEPHUaja, HO HE JIETAJICH.

2. JlomymieHsl OMMOKHA, HETOYHOCTH B OTBETaX M HEJOCTATOYHO MPABUIIHHBIC
bOpMYJIMPOBKH.

3. OTBET HEMOJHBIM, XOTS M COOTBETCTBYET TpeOyemoil riyOuHe, uMeeT
HapyILIEHUs JJOTUYECKOHN MOCIE0BATENbHOCTH.

Ommemxa "Heyodosnemseopumenvro"

1. He3nanue nin HemoHUMaHKE HanOOoJIee CYIIIECTBEHHON YacTH 3a/1aHMsI.

2. He BbINOIHEHA 3HAYUTENbHAS YacTh 3aJaHUsl, UMEIOTCS CYIIECTBEHHbIC
OIIMHOKH.

OueHouyHbIe CPEeACTBA IS TEKYLIEH aTTeCTAlNHU
IIpumepsl 3a1aHMi HA 3a49eT

TecTOBBIC 3a1aHUSA

1. VBA. OcHoBHble nonsitTusi. Makpocsl. IIpouenypst n pynkuun. Perakrop VBA.
DJIeMeHThI pa3padoTKH NPorpamMm.

I. EcTb Ju 0o1IMOKH B CJIeAYIOIIHNX 00bSBJIEHUAX? (0OTBEThI B KOHIIE 32/1aHUI)

EcTb 11 0o1iu0KHU B ciieayr0mmx 00bsABJICHUAX?
1 .mpumep 1 2.mpumep 2
Dim a As Byte, b As Byte, d As Byte Dim a As Byte, b As Byte, d As
a=1 Dim d As Single
b=2 a=1
s d=a/b
d=a-b Cieens
3.mpumep 3 4.mpumep 4
Dim a As Byte, b As Byte Dim a As Byte, b As Byte
Dim S As String Dim S As String
a=3 a=3




b=a*S$S

| S=a*b

OO0bsIBJICHHE OJHOMEPHOI0 MACCHBA

5.mpumep 5. 6. mpumep 6.
Dim N As Byte Dim N As Byte
Dim nMas(N) As Byte N=3
Dim nMas(N) As Byte
7. npumep 7. 8.mpumep 8.

Const nRazm =3
Dim nMas(nRazm) As Byte

Const nRazm =3

Dim nMas(nRazm) As Byte
nRazm =5

Dim sMas(nRazm) As String

O0bsiBIeHHE Tpouenyp W pyHKIMi

9. npumep 9.
Sub 1Proc(n As byte)
Dim nMas(n) As Byte
Dim i As Byte
Fori=1ton
nMas(1) =n*i

10.npumep 10. oOwbsiBnECHUE
JIOKAJBbHBIX U TII00aTbHBIX
MePEMEHHBIX

Sub Procl(n As byte)
Private nMas(3) As Byte

Next i End Sub
End Sub
11.nmpumep 11. 12.nmpumep 12.
Static n As Byte Function fMultXY(x As Integer, y As
Sub Proc2(n As byte) Integer) As Byte
S fMultXY = x*y
End Sub End Function

‘1) Tun pyukuu - Byte
‘2) dynkuusa fMultXY = x*y

BcraBuTh HAa MECTO MPONMYCKOB COOTBETCTBYIOIIHNE KJIOYECBbIC

ci1oBa VBA

13.mpumep 13. Y cI0BHBIN oniepaTop
If <ycnoue> Then
Proc

¢ End, Next, Else, Elself, End If

14.nmpumep 14. YCIOBHBIN oniepaTop
If <ycnoBue > Then
Proc

End If
° End, End If, Next, Else, Elself

1. npumep
Dim a As Byte, b As Byte, d As Byte
a=1

2. mpumep 2
Dim a As Byte, b As Byte, d As Single
a=1

3. npumep 3
Dim a As Byte, b As Byte
Dim S As String




b=a*S§S

4. npumep 4. 0OBABICHUE OJHOMEPHOTO MACCHUBA

Dim N As Byte
Dim nMas(N) As Byte

5. npumep 5. 0OBSBIEHHE OTHOMEPHOTO MACCHBA
Dim N As Byte
N=3
Dim nMas(N) As Byte

6. npumep 6. 0OBABIECHUE OTHOMEPHOTO MAaCCUBA
Const nRazm =3
Dim nMas(nRazm) As Byte

7. npumep 7. 0OBSIBIEHHE OJHOMEPHOIO MacCHBa
Const nRazm =3
Dim nMas(nRazm) As Byte
nRazm =5
Dim sMas(nRazm) As String

8. mpumep 8. 00BsABIEHHE MIPOLEAYP M QyHKIMI

Sub IProc(n As byte)
Dim nMas(n) As Byte

Dim i 4

s Byte

Fori=1ton

Next i
End Sub
V/===== ]- umeHna He MO2YM HAYUHAMbCA C YUPDPbL U CUMBOLO8 —, %0,
//===== 2-Dim nMas(n) pazmepHocmov maccusa He Modicem 3a0a8amucs NepemMeHHOl

9. npumep 9. 0OBABIEHNE JOKANBHBIX U ITOOATBHBIX MEPEMEHHBIX

Sub Procl(n As byte)
Private nMas(3) As Byte
End Sub
//===== [- Private - onepamop OOBSBICHUS IEPEMEHHOI Ha ypPOBHE MOAYJIs (TII00ATLHBIN)

nMas(i) =n*i

HE MOJKET OBITh BHYTPHU IPOIETyPHI

10.mpumep 10. 0OBABIECHHE JTOKANBHBIX M ITI00ATBHBIX MEPEMEHHBIX

Static n As Byte
Sub Proc2(n As byte)
End Sub
V/===== [- Static - onepamop OOBSBICHUS JIOKATHHBIX CTATUYCCKUX TMEPEMEHHBIX, HEIb3s
UCTIOJIB30BaTh BHE MPOIIETYPHI
npumep 10.
1) Function fMultXY (x As Integer, y As Integer) As Integer ‘1) tun hbyHKUUY - Integer

fMultXY = x*y
End Function

Function fMultXY (x As Integer, y As Integer) As Integer
fMultXY = x*y
End Function

2) ynkus fMultXY = x*y

1) Tun GyHKUUHA - Integer
‘2) dynkums fMultXY = x*y

I. BcraBurh Ha MecTO PONYCKOB COOTBETCTBYIOLIME KIOYeBbIe ¢10Ba VBA



1) mpumep 1. YcnoBHBIM onepaTop
If <ycnoBue > Then
Procl
(End If)
* End, End If, Next, Else, Elself

2) upumep 2. YCIOBHBIN onepaTop
If <ycnoBue > Then
Procl
(End If)
* End, End If, Next, Else, Elself

Ha YpoBHE MOAYJIs (T1006aIbHON)
HE MOXET OBITh BHYTPH IIPOLEIYPHI

Kpatkoe onucanue npouenypst [fClear()
Dim Cod As Byte
Dim — onepatop 00wsBienus nepemennoit Cod tuna Byte
VY ciioBHBIN onepaTtop
If <ycnoue> Then
Procedurl
End If
Ecnu < ycnoBue > uctunno, toraa (Then)
Brimonnsercs Procedurl
(End If) Koner oneparopa
[Ipu HeBbIMOMHEHNHN < YCIIOBUE > yIIpaBlIEHUE MEpeaeTcs CTpoke, cieayomieii 3a End If

I'mo6ansubiMu TOKaNBHEIHA (Local);
2.1.00bsB1€HHE TTIEPEMEHHbIX

B nporieaypax u QyHKIUSAX UCIONB3YIOTCS TIEPEMEHHBIC, 3TU MIEPEMEHHBIC IOJDKHBI OBITh
OOBSIBIICHBI:

1) 0OBsABICH TUT IEPEMEHHOI;

2) ompenerneHa 00J1acTh JEHCTBUS IEPEMEHHOM.

Tun nepemeHHON U 00/1aCTh AeHCTBHUSA

Hanpumep, B mporieaype HHUIIMATM3aMA MaccuBa Mas?2
Sub IniMas2(n As byte) ‘unuyuanuzayus maccusa Mas2 — 3a0anue 3HAUEHUI 31EMEHMOB
Mas2(ij)
Dim i As Byte, j As Byte

Fori=1ton

Forj=1ton
Mas2(i, j) = i%
Next j
Next i
End Sub Yfm==================

B nepBoii crpoke Dim i As Byte, j As Byte 0OObBsIBICHBI 1B (JOKAIbHBIC) IEPEMEHHBIC i, j THIIA
Oaift (Byte). 3HaueHusl ATOro TUIA MPHUHAJIEKAT HAUMEHbIIEMY MHTEPBAIy HEOTPUIATENbHBIX
nenbix yrucen: (0 < x<255,0< x< 28 -1).

Hanpuwmep, B pouenype VivodMas2(r As Byte, ¢ As Byte, n As Byte) TIepBbI€ ABa MapameTpa
r, ¢ - HOMepa CTPOKH U CcTOJIOIA Irhana3oHa, B KOTOPBIA BBIBOJUTCS MAaCCUB pa3Mepa nxn, N —
TpeTuil mapaMeTp — Bce THMa Byfe, IOTOMY YTO HOMEpa SY€eK M pa3Mep MacCUBOB HE OYyIyT
Oombire 255.

OO6nacTh NEUCTBUS OMPEEIACTCS YPOBHEM OOBSIBICHUS IEPEMEHHON — UX TPHU:



nokanbhbli (Local);

ypoBenb monyist (Module-level):
obmuii (Public).

[no6anbabiMU JOKaTBHBIHA (Local);

[lepemeHHble i, j, PacCMOTPEHHBIE BBILIE, OOBSIBICHbI BHYTPH MPOLEAYpPHI, MOITOMY
SIBJIFOTCSI JIOKQIbHBIMU — “BUJIHBI” TOJBKO B 3TOM IpouLeaype. 3HAU€HUsl NEPEMEHHBIX axXe C
TaKUMH K€ MMEHaMHM B JIpYrHMX IMpOIEeaypax HE CMEIIUBAIOTCA CO 3HAYCHUSIMU JaHHBIX
MEPEMEHHBIX.

3ameuaHue: JOKaJIbHbIE IEPEMEHHbIE MOTYT OBITH OOBSBIECHBI € MoOMoUIbI0 Static,
HaTIpuMep

Static LocVar As Integer ‘(BHYTpH TIpOLIEIYPHI) OOBSIBISET CTATUYECKYIO JIOKAITBHYIO

‘mepeMeHHyto LocVar tuna Integer (CM. IPUIOKEHUS).
B npumepe BBOJa 1 BBIBOJa MacCUBA TaHHBIX KOHCTaHTa Const nD U MaccuB Mas2(nD, nD)

OOBSBISIOTCS pPaHbIIE BCEX MPOILENyp — Ha MOAYJIBHOM YPOBHE M, MOA3TOMY BUIHBI, MOTYT
UCIIONIb30BAThCS, BO BCEX IMpOLEAypax 3TOr0 MOAYNIsS (MOIYIBHOTO JIMCTA), SIBISIOTCS
DI00ATbHBIMHU (B Mpeenax JaHHOTO MOTYJIS):
“ mooynvnwiil tucm Modulel (Code).
Private Const nD = 5
Private Dim Mas2(nD, nD) As Integer
Sub Upr() ‘============ ympagraowas npoecpamma Upr()
Call VvodMas2(1, 1, nD)
Call VivodMas2(1, nD +2, nD)
End Sub
“Oanee onucanue npoyeoyp VvodMas2(r, c, n), VivodMas2(r, c, n)

3ameuanue 1: maccuB Mas2(nD, nD) oOBsIBIIEH KakK Integer, 3HAUCHUS DJIEMEHTOB MacCHBa
MOTYT OBITH OTpPHULIATEIbHBIMHU, TOT/IA OOBSABIEHUE As Byfe BBI30OBET OLIMOKY, T.K. Byte -
HeoTpunartensueie 1enbie uncna: (0 < x < 255), a tun Integer — nienble, 3HaKoBbIe (-32 768 <
Int < 32 767).

3ameuyanue 2: maccuB Mas2(nD, nD) OOBSBICH Ha MOIYJIBHOM YpPOBHE (SBIISICTCS
I00aNbHBIM) U MO3TOMY K HEMY MPOCTO OO0pamathcsi W3 Pa3sHBIX MPOIEAyp, ITO, B CBOIO
ouepellb, MPUBOJIUT K MPUHIMIHAIBHBIM HEIOCTaTKaM TakoW opranusauuu nporpamm. Ecim k
II00ATEHON MepeMeHHON (MaccuBy) OOpalaeTcsi HECKOIBKO MPOIEAYpP, TO W3 YIPABJISIOMICH
nporpammbel Upr() HE BHAHO, YTO C HEW NpoUCXoauT. B yroO0OM ciywae I yiaydIieHUs
YUTAEMOCTH MPOTPAMMBI €€ CTPOKHU HAJI0 CHA0KAaTh KOMMEHTAPHSIMH.

Hanpumep, o6ba8uM THI qanHbix DataStudent:
Type DataStudent
Name As String
mMath As Byte
mChem As Byte
End Type  UMs1 CTYZIEHTA, OIIEHKA 110 MaTeMaTUKe, OLIEHKA IO XUMUHU
O6bsBuM MaccuB DataGroupB2 1
Dim DataGroupB21(1 to 10) As DataStudent
Y BBEJIEM JIaHHBIC
DataGroupB21.Name(l) = “Apmemos”
DataGroupB21.mMath(1) = 5
DataGroupB21. mChem (1) = 5
U T.J.



TecTOBBIC 3a1aHUSA

1. BeruncnuTh nepBooOpa3Hble, yKa3aTh NPABUJIBHBIN OTBET (OTBETHI):

1. Jdx/2x = { Inx, In2x, In\x , (Inx)/2 }

2. Boruncnuth nepBooOpasHble, yKa3aTh HeMPaBUJbHBIH OTBET (OTBETHI):
6. [2Sinx Cosx dx = { Sin? X, -Cos? X, Sin’x + Cos? x, 1-Cos2x}

OnpeneneHHblil HHTErpal

b
3. BbIUMCIUTH UHTETpAI I f(x)dx , YKa3aTb NPaBWJIbHbIA OTBET:
a

1
I(x + x%)dx |= (32, 1,2, 0}

-1

1

2 3
I(x+3x + X )dx :{0’ 1,2’ 2/3}
-1

1
[+ x® =x)ax|= 10,1, 2,1/3,2/3)
-1

ISinxdx =140,1,2, 7t}
0

1
j Cosxdx =|{m2,1,0} 6 f Sinxdx =1 1,0, 1
0 -1

Kpurepuu oeHKH TeCTOBBIX 3aJaHUM

Ommemxka "Omauyno”
Bri6pano 100-86 % npaBUiIbHBIX BApHAHTOB OTBETOB.
Ommemxa "Xopowo"
BriOpano 85-76 % npaBuIIbHBIX BAPUAHTOB OTBETOB.
Ommemxka "Yooenemeopumenvuo"
Bri6pano 75-51 % npaBuiibHBIX BApUAHTOB OTBETOB.
Ommemxa "Heyoosnemseopumenvro"
Bri6pano 50 % u MeHee npaBUIIbHBIX BAPUAHTOB OTBETOB.
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METOAUYECKHUE YKA3AHUA

I. OIPEAEJIMTEJIN, BBIYNC/IEHUE OHPEI[E.JII/ITE.JIEI7I
2. Boluuciaenue onpeaeaureaeid meroaom I'aveca

[Ipumep 1.
321 |1-3 -2 2)|1 3 2 3)|1 3 2 4H11 3 2 5|1 3 2
253 =1253|=10117(=1(0117|=1]012|=1]012
342 342 013 8 0 21 0 21 0 0-3

1) Borutem u3 1-oii cTpoku 2-10.

2) [IpubaBum Ko 2-i1 1 3-i cTpokam 1-10, YMHOKEHHYIO COOTBETCTBEHHO Ha (-2) u (-3).

3) U3 3-ii CTpOKH BBIUTEM BTOPYIO:

4) U3 2-ii cTpOKH BBIYTEM 3-10, YMHOKCHHYIO Ha 5.

5) IIpubaBnsst k 3-if cTpoke 2-10, yMHOKEHHYIO Ha (-2), TOJIYYHM TPEYroJbHBINA OMpPEaCIUTENb:

Ay =1*1%(:3) =3,

Tpumep 2. |4 1-4 5|
Borancauts onpexenurens: | 7 6 3 7
|95 -110]
|56 5 4]

Boruncnsate onpenenuTen MOXKHO MHOTUMHU criocobamu. [IpuBenem HekoTopbie oOIiue

cooOpakeHUsl, JIeKaIlle B OCHOBE BhIOOpa TOM HMJIM MHOM KOHKPETHOW MOCIEI0BATEIbHOCTU

NIEUCTBUI.
MCTOI[I/I‘IGCKI/IC YKa3zaHus
Pemenne MPUKIIAJHBIX 3a1a4 MaTCMATUKU B CPEAC Excel
JlaGoparopnas padora Ne 1
IIpudau:keHHBbIC METOABI PellleHUs1 YPABHEHHU I
MeToa 10JIOBUHHOTO /1eICHUS

3amanmue

1. OnpenenuTh NpeABApPUTEIBHO PACTIONOKEHHE BCEX KOpHEH ypaBHeHus f(X) = 0.

2. MeToaoM TMOJIOBUHHOTO JEJCHHS C 3aJaHHOW TOYHOCTBIO HAaWTH NPUOIMKEHHBIC

3HAYEHUs KOPHEN ypaBHEHHS.
3. Pesynpratel paboThl (KpaTkas TeOpHs METOJa, aJIropuT™M Mertona (OIok-cxema ¢

MOSICHEHUSIMH),  TEKCT OCHOBHBIX OJIOKOB TIIPOTpaMMBbI,  PE3yJIbTaThl PacUeTOB)
npezactaButh B otuete ([Ipunoxenune. Otyer 1o y1ab. padore)

Kparkasi Teopuss Meroga. biok-cxema airoputMa METOJa MOJIOBUHHOTO JETICHUS
npuBeneHa Ha Puc.l. UWcxonnele mannpie: dyHkums y = f(X), 3amaHHas TOYHOCTH &,
WHTEpBa [a, b], comepkamiuii e IMHCTBEHHBIN KOPEHB C.

3aganue: HalTU ¢ 3aJaHHOI TOYHOCTHIO € MPUOIMIKEHHBIC 3HAYEHUSI KOPHEH ypaBHEHHUS

f(x) = 0 MeTOIOM MOJIOBUHHOTO JICTICHHUS.

1. Tlocne mpenBapUTENBHOTO OTIEICHHS KOPHEW ypaBHEHHS (CM. HIDKE) BBIICISCTCS
coJiepKallluii €TMHCTBEHHBIM KOpEHb € HWHTEpBal [a, b], Ha KOHIIaX KOTOPOTO
JOJKHO BBITOTHATHCS yenoBue f(a)f(b)<O0.

2. Beramcnsercs nnuHa mHTepBana d=b-a, ecau d MeHbIe 3amaHHONW TOYHOCTH d < &
(npaBasi BETBb TOCJIE MPOBEPKH B OJIOK-CXeME), TO 3HA4YeHHEe KOpHsA ¢ = a + d/2
BBIBOJIUTCS HA 9KPaH, KOHEI BBIYMCICHUH.

Ecmu d Gonbiie €: d > g, BeruucnsgeTcss cepeaumHa wHTepBayia X = a+d/2. U3 nByx
MOJIYUHTEPBAIOB [a, X], [X, b] BbrIOMpaeTcs TOT, HAa KOHIAX KOTOPOTO 3HAYCHUS
¢dbyakurm pa3Hbeix 3HaKoB: f(a)f(x)<0 mmm f(x)f(b)<0. Haxomutcs HoBOe 3HaueHue d,



BBIUMCIICHUS] BO3BPALIAIOTCS B HA4yalo IMKJIA Ha MpoBepKy ycnoBus d > e. Lukn
OyZeT MOBTOPATHCS O TEX MOp, OKa yciaoBUs d > € HCTUHHO.

Bron f(x), €
[a, b],
f(a)f(b)<0

d=h-a

\4

d=h-a >

\ 4

d>¢

| c=a+d/?2
x=a+d/2 |

L [ra 7

h=x

Puc.1 Biok-cxema anroputMa MeTO/1a MOJTOBUHHOTO JACICHUS.

BoinosiHeHue padoThbl

1.

2.

e

B Excel noctpouts Tabauiy 3Hauennii ¢pyHkuuu y = f(X) B HHTEpBasie, coepKalieM Bee
KopHH ypaBHeHus f(x) = 0.
C nomomuipio TabauILbl TPEABAPUTEIHHO BBLACTUTh HHTEPBAJIBI, COJIEPKAIIUE IO OJHOMY
KOPHIO.
B Excel cocraBute mporpammy Ha si3pike VBA Excel, peanusyiomnyio paccMOTpPEHHBIH
anroput™ (Puc.1 brok-cxema). OCHOBHBIE TPOTPaMMHBIEC CPEJICTBA OMUCAHBI HIDKE.
B mporiecce pa3paboTku nporpaMmbl IPOBOJUTH MO3TATHOE TECTHPOBAHUE €€ PAOOTHI.
Haiitn npubnnxeHHble 3HaueHus kopHeil ypaBHenus f(x) = 0.
CoctaBuTh oT4er 1o 1ad. padote (1.3 3ananus)
// //
Bonpoce! Ha 3a4ert Ilpukiaagnas maremaruka 2017 r.
Ipudan:keHHbIe METOAbI pelliecHUs] YPABHEHUI

[IpenBapuTenbHOE ONpeeTIeHNE PacoNoKeHns: KopHel ypaBHenus f(x) = 0:

a) rpadUYECKHUl METO/T;

b) MeToj Mo ICTaHOBKH.
Meton noJIOBUHHOTO JETICHUS

a) aJIrOpUTM METOJa;

b) O10K-cxema aaropuTMa METO/1a MOJIOBHHHOTO JICTICHUS;

c) peanuzanus B Excel (makpocs! u npouenypst B VBA Excel)
Merton xopa.

a) aJIrOpUTM METO[a;

b) O10K-cXema aaropuT™Ma METo/Ia XOP/I;

c) peanuzanus B Excel (makpocs! u npouenyps B VBA Excel)
Merton kacatenpHbIX (Hbl0TOHA).

a) aJIrOpUTM METOJa;




b) Onok-cxema anroputma Metoza HeloToHa;
¢) peammzanus B Excel (makpocs! u iponienypsl B VBA Excel)
5. KomOuHUpOBaHHBII METO/I.
a) aJIrOpPUTM METO[Ia;
b) Ornok-cxema anropuTMa KOMOMHHPOBAHHOT'O METO/IA;
¢) peammsanus B Excel (makpocs! u iponienypsl B VBA Excel)
6. Meron mocneaoBaTeNbHBIX MPUOIIKEHUH (METOI UTEpaInii).
a) aJIrOpPUTM METOJIa;
b) OroKk-cxema aaropuTMa MeToja UTeparuii;
¢) peammzanus B Excel (makpocs! u iponenypsl B VBA Excel)
I1. IIpudau:keHHBbIE METOABI BHIYMCICHUS HHTETPAJIOB
7. TlpubnneHHOE BBIUKCICHUE HHTErPAIoOB MO (popMyIie NpsSIMOYTroIbHUKOB.
peanmu3anus B Excel
8. TlpubnmxeHHOE BBIUMCICHUE HHTETPAJIOB 10 (popMyJsie Tpamneui.
peanmu3zanus B Excel
9. TlpubimxeHHOe BEIYHCICHUE HHTETPANIOB 110 hopmysie mapadon (CumicoHa).
peanmu3anus B Excel
10. OnieHKka NOrpenHOCTH BBIYUCICHUI METOJOM yIBOCHUS.
ITI. IIpuban:KeHHOE BHIYMCICHHE HHTEIPATOB C IOMOIIbIO CTENIEHHBIX PSII0B
11. Paznoxenue €, sinx, COSX B CTEINEHHBIE PAILI, UHTEPBAIBI CXOIUMOCTH PSAIOB.

12. BunoMuanbHOe pasioxenne (1+x)", HHTEpPBAI CXOIMMOCTH.
a) pasnokeHue B cTeneHHou psan 1/ (1+x);
b) pasnoxerue B crereHHoit psix 1/ (1+x%);
C) pa3J0KEHUE B CTETICHHOU P (1+x)"%
d) pasznoxxeHue B creneHHOU psf 1 / (1+X)1/ 2,
13. IlpencraBnenue (GpyHKIM B BHUJAE CTEICHHBIX PSAIOB C MOMOIIBIO WHTETPUPOBAHUS U
nudepeHIPOBaHNs H3BECTHBIX Pa3JIOKEHUH.
a) pasnokeHue B crerneHHou psf In(1+x);
b) pasnokeHHe B CTETICHHOW psif arctgx;
C) pa3loKEeHUE B CTETIEHHOW s arcsinX.
14. TIpubnu>keHHOE BBIYMCIECHUE  OMNPEAETICHHBIX HHTETPaioB C TOMOIIBIO CTETEHHBIX
PAIOB.
15. ITpubnm>keHHOE BBIYUCICHUE  “HEOCPYIIMXCS’ HHTETPAIOB C IOMOIIBIO CTETIEHHBIX
PAIOB.
[exp(xP)dx, [e*dx/x, [sinxdx/x, Jcosxdx/x .

IV.AuTepnojsiumsi, MHTEPHOJANMOHHBIH MoJuHOM Jlarpanaxa.
JInHeitHoe, KBapaTH4ecKoe HHTepnoaupoBanue. IlpudanskeHHoe BbIYHC/ICHUE
3HAYeHUH (PYHKUMH C TOMOIIbI0 HHTEPIOJIANMOHHBIX NMOJUHOMOB.
3aoanus na 3auem
CocraButrh monuHOM Jlarpamwka nas  (QyHKIWNA, 3aJaHHBIX TaOJWIIAMH, HANUTH
npuOIIMKEHHBIC 3HAaYeHUS! QYHKIUH B YKa3aHHBIX TOUKAX.

1 2 3 4 5

Xi Yi Xi Yi Xi Yi Xi Vi Xi Yi
0 2 -2 25 -2 6 -2 025|145 | 3.14
1 3 1 -8 -1 0 -1 05 | 1.36 | 4.15
2 12 2 -15 0 2 0 1 1.14 | 5.65
5 147 4 -23 1 0 1 2

2 6 3 8
1.5 -1 -1.5 0.5 1.2
3 1.5 2 14




3aoanusa na 3auem

4. Onpenenuth NPeIBAPUTEIHLHO pacIioNoKeHue KopHel ypaBHenus f(x) = 0:

a) rpad)uUecKUM METO/IOM; ) tgx+x -2=0;
2)sinx - 1/x=0; 33 -x* +x=0; 4)x3+x2-1:O;
5)tgx +x*-1=0;
b) METOIOM IIOACTAHOBKH. ) x* -5x% +3x +4=0;
2)x’ -4x* -x+5=0; 3)x’ -2x% - 5x + 5 =0; 4)x’ -x*+1=0;

5)x* -4x* +3=0;
5. OtaenuTth UHTEPBAJIBL, COJEPKALINE EAUHCTBEHHBIH KOPEHbD.
1) x* -2x* -4x+3=0; 2)x’ -3x? -x+3=0;
3)x’ -4x* -x +4=0;
6. MeTo0M TOJOBUHHOIO JEJCHHS C 3aJaHHOW TOYHOCTBIO & HAWTH NPUOIMKEHHBIC

3HAYCHUS KopHefI YpaBHEHUS 1) X -4x% -x+5 =0; £=0,01
2)x’ -3x% -x +4=0; 3)x’ -3x% -x + 3 =0;
7. MetonoM XOpa C 33JaHHOM TOYHOCTHIO & HAWTH NPHUOIMIKEHHBIC 3HAUYEHUS KOpPHEH
ypaBHEHUs

x® -4x* -x+4=0; £=0,001 2)x’ -2x* - 4x + 3 =0;

3)x’ -3x% -x +4 =0;
MeTo0oM KacaTelnbHBIX C 3aJaHHON TOYHOCTBIO & HAUTH NPUONIMIKECHHBIC 3HAYCHHUS
KOpHEHM ypaBHEHHUS 1)x° -4x’ -x+4=0; &=0,001

2)x’ -2x% - 4x + 3 =0; 3)x -3x? -x +4=0;

8. KomOuHUpOBaHHBIM METOJIOM HANTH € 33JaHHOM TOYHOCTBIO & MPUOIMIKEHHBIC 3HAUCHUS
KOpHEl ypaBHEHHS 1)x° -3x* -x+4=0; &=0,001
2)x’ -4x* -x + 3 =0; 3)x’ -3x% -x + 3 =0;
9. MerogoM wutepanuii (TOCIENOBATEIBHBIX MPUOIMKCHUI) BBIUUCIUTh C 3aaHHOU
TOYHOCTBIO & MPUOIMKEHHBIC 3HAYCHHUS KOPHEH YpaBHEHUS
Hx -10x+1=0; £=0,01: 2)x’ - 15x +5=0;
3)x’ -20x + 10=0; -
10. Boraucnute npubIMKeHHO UHTErpal J- f(x)dx 1o ¢opmyaaM IpSIMOYTOJIbHUKOB,
tpanenuid, Cumrcona (mapabom). 2
a. f(x)=3x"—4x, a=0, b=1;
b. f(x)=(6x-5", a=1, b=9;
c. f(x)=x/(1+x), a=0, b=1;
d. fx)=exp(x’), a=0, b=1;
e. f(x)=sinx/x, a=0, b=mn/2;
f. f(x)=sinx/x, a=m/4,b=mn/2;
g f(x)=1/(1+x%), a=0, b=1;
OTBeTHI:
II. IIpudaukeHHbIE METOAbI BHIYMCJIEHUSI HHTETPAJIOB
7.(a-g) a)l=-1; b) J = 38; c) J=0.3068; d) J=0,746;
e)J=1371; )J=0,612; g)J=3,14159;
IV. UnTepnoasiuus
D) P +x*-x+2;  2)x*-10x +1; 3)x*-3x2+2; 4)y=2%

5)-14,2 x> +28,67x + 91,37,



PII (mpukJ mar)

1-1 yacTh
O6pabotka maccuBoB B cpene Excel (VBA)

I . Makpocsbl, opranuzanus B3aumMoaeicTBuii ¢ 1anubiMu Ta0aunbl Excel

1. BBenenue B MakpoChl
2. Penakrop Visual Basic.
3. CoOcTBenHbIe TporpaMmmMbl VBA
3.1. [TaHenb 27EMEHTHI YIIPaBICHUS
3.2. Co3ga"ue KOMaHIHOUW KHOIIKA Ha PaboyeMm nucre
3.3. Ocobennoctu paboTsl B penaktope Visual Basic.
3.4. lnanoroBsie okHa MsgBox
3.5. MoaynbHbI€ TUCTHI
3.5.1. Co3nanue MOyJIbHOTO JIUCTA
3.5.2. Co3nanue cOOCTBEHHBIX MPOLEAYP
3.5.3. Ctpykrypa nporpamMmmsl
3.5.4. Ilone3Hsle mpoueaypsl

II. MaccuBbl JaHHBIX Ta0uIBLI Excel

1. CuntTnpiBaHHE HJAHHEIX
2. MaccuBsl JaHHBIX

2.2. OObsABIEHHE MacCUBa

2.3. JlocTyn K JaHHBIM MaccuBa

2.4. BBoJI ¥ BLIBOJ MAacCHBOB JaHHBIX

2.5. Hukn For ... Next

2.6. OOBsBIEHUE TTEPEMEHHBIX

II1. PaGora ¢ MaccuBaMu JaHHLIX

Tunsl JaHHBIX, ONpeeieMble MM0JIb30BaTEIEM
BBoa 1 BEIBOJ MacCUBOB

JIuHelHbIe onepanuu ¢ MaTpuIlaMu
YMHOKEHUE MATPHI]

4.1. YMHOXEHHE MaTpHII.

4.2. ®OyHKUUSA YMHOXKEHUS MaTpPHULI.

4.3. TectupoBaHuE NPOrPaMM.

4.4. 3anaHusg 1O YMHOXEHHUIO MaTpULI.

4.5. Crenenn marpuil. (Teopema I'amumnbrona-Kenn)
4.6. CnenctBus teopems! (I'ammnbrona-Kenn)
5. O pa3paboTke mporpamm

el

PII (mpuka mar) (4actpb 2-51)
Pemtenue MPUKJIAAHBIX 3aaa4 MaTCMATUKHU
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I. IIpudan:keHHOE pelieHNe YPABHEHU I

MeToa MoJIOBUHHOTO JICJICHUS
Merton cekymux U KacareiabHbIX (MeToa HproToHa)*
KombOunupoBanuslii metoa*

I1. IIpuban:keHHBbIC BEIYMCICHUS (PYHKIIMIT
Brruucnenus 3nadueHuil pyHKIuiA, rpaduueckoe mpeacTaBicHue

[TpubnnxKeHHOE BBIUMCIIEHUE CYMM C IIOMOUIbIO YUCIIOBBIX PSI0B
HHutepnionuposanue.

[Tpubim>xeHHOE BBIYHMCIICHUE 3HAYCHUH (PYHKITUN ¢ TTOMOIIBIO TToJIMHOMa Jlarpanxa.
[TpubnuxeHHoe BHIYMCIIEHUE 3HAUYCHUH (DYHKIIMNA C TOMOIIBIO CTENIEHHBIX PSAIOB.

MeTto HaMMEHbIINX KBAAPATOB.*
III . ITpuban:KeHHOEe BbIYKMC/IEHHEe HHTErPAJIOB

dopmysa NpsSMOYroJbHUKOB

dopMyia Tpanenun

®dopmyna mapados (CumriicoHa)

Onenka ommOKN NMPUOIMKEHHBIX BBIYMCIICHUI HHTETPAIOB

IV. IlpndankeHHOe BbIYMCIeHHE HHTEIPAJIOB
€ IOMOIIBIO CTENEHHBIX PAIOB

[IpencraBieHre HHTETPAIOB C TOMOIIBIO CTETIEHHBIX PSIIOB
[TpubnukxeHHOE BRIYUCIICHUE HHTETPATIOB C MIOMOIIBIO0 CTENIEHHBIX PSIOB.
Onenka ommOKy TpUOIMKEHHBIX BRIYUCICHUN HHTETPaIOB

V. llpubun:keHHoe penieHue 00bIKHOBEHHBIX 1M (. ypaBHeHU
3anaua Komm.
Meron Ditnepa.
MeTto1 ocne10BaTENbHBIX PUOTHNKCHHIHA





