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1. Ileain ocBOEHMSI AMCIUTIIMHBI

JlucuuiuinHa «AJTOPUTMBI M CTPYKTYpBI JAHHBIX C UCHOib3oBaHueM Wolframy HampaBieHa Ha
(dbopMHpOBaHKE y CTYIEHTOB (DyH/IaMEHTAIbHbBIX 3HAaHUI M HaBBIKOB B 00JIACTH NMPOIPaMMHPOBAHUS
U KOMIbIOTEPHBIX HayK. OCHOBHOH LIETBbIO Kypca SIBJISETCS pa3BUTHE YMEHUM M HAaBBIKOB PEIICHUS
IIPAKTUYECKHX 3a/1a4 ¢ MCIoyIb30BaHueM nakera Wolfram, uro Bkitouaet B ceOsi:

Nk

7.

OBnazneHue MeTolaMu pean3aliy aIrOpUTMOB U M3YYEHHME YaCTO IMPUMEHSAEMBIX CTPYKTYP
JAHHBIX.

[Tonnmanue cnenn(pUKy U pean3aluy pa3IndHbIX CTPYKTYP JaHHBIX.

OcBoeHue alnropuTMOB 00paObOTKHU JaHHBIX U IOJXOJI0B K UX aHAJIU3Y.

N3ydeHne B3auMMOCBA3U MEXIY AITOPUTMAMU U CTPYKTYpaMU JaHHBIX.

@dopMUpOBaHUE TPEACTABICHUS O YHUCIEHHBIX METO/AaX MOJEIUPOBaHUS (PU3NUECKUX
SIBIICHUIA W TIPUOJIMKEHHOTO pelieHus (PU3MUECKUX 3aad ¢ 3aJaHHOH TOYHOCTBIO.
OBrnazeHue COBPEMEHHBIMM METOJAMH BHM3YalM3allMU PE3YJbTATOB PpacyeToB, BKIOYAs
AHUMALHUIO.

OBnazieHre TEXHOJIOTHeN pa3pabOTKH POrpaMM ¢ UCNOIb30BaHUeM nakera Wolfram.

B pesynbraTe mpoxoxaeHHs Kypca CTYJEHTbl CMOTYT HE TOJIBKO 3(p(EeKTHBHO MPOrpaMMHUpPOBaTh €
ucnonbp3oBanueM Wolfram, HO 1 pa3BuBaTh aOCTPAKTHOE MBIIUICHUE M PACIIUPATH CBOW HAYYHO-
TEXHUYECKUH Kpyro3op. Kypc nomoxer uM oBJIafeTh:

[IpakTueckMH HaBbIKAMU IPOIPaMMHUPOBAHUS HA TIPUMEPE PELICHUS Pa3IMUHbIX 3ajau.
OCHOBHBIMH aJITOPUTMAMHU U CTPYKTYpaMH JITaHHbIX.

Metonamu aHanmu3a U OeHKU YPPEKTUBHOCTH AIITOPUTMOB.

YucaeHHBIMH METOAAMU MOJENUPOBAaHUS (PU3MUECKUX SBICHUH U TNPHUOIMIKEHHOTO
peieHns GU3NUEcKux 3aau.

CoBpeMEHHBIMU METOAAMH BU3yaJIM3aLlUN PE3YJIbTATOB PACUETOB, BKJIFOUAsl aHUMAIUIO.
Texnonoruei pa3paboTku nporpamm ¢ ucnoipzoBanueM Wolfram.

CrocoOHOCTBIO K aOCTpakTHOMY MBILIUIEHHIO M IPUMEHEHHWIO HayuyHBIX I10JXOJI0B B
pELICHUH 3aad.

2. Mecto pucuuninnsel B ctpykrype OII 0akanaspuara

JlucuuiuinHa «AJTOPUTMBI U CTPYKTYpBl J@HHBIX C Hcnosb3oBaHueM Wolfram» oTHocuTcs K
JJIEKTUBHBIM JucuuIIMHaM bioka | u u3ydaercs B TedeHHe OAHOro cemecrpa. U ycnentHoro
OCBOGHMS JIaHHOTO Kypca CTyAE€HTaM HeoO0XoAuMo o0jajaTh CIEAYIOUIMMHM HaBbIKAMH U
KOMIIETEHIUSIMU:

YMeHue JOTHYHO, aprTyMEHTHPOBAHHO U SICHO (DOPMYJIHPOBATh CBOM MBICIH KaK YCTHO, TaK
¥ TIMCBMEHHO.

CrnocoOHOCTh K CaMOpPa3BUTHUIO, CTPEMIIEHHE K TMOBBIMICHUIO CBOEH KBaU(UKAIMK U
MAacTepCTBaA.

HaBbiku paboThI ¢ KOMITBIOTEPOM JTsI YIIPaBIEHUS M 00paOOTKN HH(pOpMAIIHH.

['OTOBHOCT, y4YMTBHIBaTH COBpPEMEHHBIE TEHACHIIMHM B 00JacTH WHOOPMAIMOHHBIX
TEXHOJIOTHI.

Kpome TOro, mis ychnemHoro H3y4eHHs MJaHHOW AMCUMIUIMHBI TpedyeTcs NpeaBapuTesbHOe
ocBoeHne kypca «[IporpammupoBanme Ha s3pike Wolfram», a Takke yCHEIIHOE OBIIAJCHHE
CMEXHBIMHU KypcaMu 10 o01ei pu3uKe 1 MaTeMaTHKE.



3HaHUs, yMEHUS U HaBBIKH, IPUOOPETEHHBIE B paMKax Kypca «AJITOPUTMBI U CTPYKTYpPbl JaHHBIX C
ucnoib3oBanueM Wolframy, SBISIOTCS HEOOXOAUMBIMU JJIS1 U3yUEHHSI TTOCIEAYIOMNX MPO(PUIBHBIX
JUCLUIUIMH, TPOXYKTUBHOTO BBIIIOJHEHHMsI HAy4YHO-HCCIIEA0BATENbCKOM paboThl CTYAEHTOB
(HHUPC), a Taxke amst IpoA0KEeHUsT 00YYEeHUS B MAaTHCTPaType.

3. [lnanupyemsble pe3yJbTaThl 00y4eHHs] IO JMCHUILIMHE, COOTHECEHHbIE C IIAHHMPYEeMbIMH
pesyabTatamu ocsoenus OIl 6akanaBpuara.

[Tponiecc u3yuyeHMs AMCLUUILUIMHBI HampaBlieH Ha (OPMHUPOBAHUE CIEIYIOIIUX 3JIEMEHTOB
komnereHmii B coorBerctBUU ¢ ®I'OC BO, OIl BO wu mnpuoOpereHus Cleaylounx 3HAHUM,

YMEHUI, HABBIKOB U (WUJIM) OTbITA AEATEIbHOCTH:

Kon DopmMyIHMPOBKA IlepeyeHb MIaHUPYEMBIX
KOMIIETEeHIIMH KOMIETEeHINU pe3yJbTaTOB
o0yueHust
OomenpodeccuoHaJbHbIe KOMIETEHIIUT
OIIK-3. nJa OIIK-3.2. 3HaTh:
Cnocoben IIOHUMAaTh I[CMOHCTpI/IpyeT YMEHUE NPOCKTUPOBATH —  0a3oBbBIE CTPYKTYPBI
MIPUHIAIILI pa6OTBI peuicHuc KOHKPCTHBIX 3aga4 JaHHBIX W aJIrOPUTMBI
COBPEMEHHBIX npohecCHoHaTbHOMN eI TeNLHOCTH, JUTSL paGOTBI ¢ HAMH.
“H(OPMAITMOHHBIX BEIOMpas ONTHUMAalbHBIE CIOCOOBI WX
TEXHOJIOTUH U | peIICHUs c HCIIOJIb30BAaHUEM | Y peTh:
HCII0JIb30BaTh Hux IJid | COBPEMCHHBIX I/IH(bOpMa]_[I/IOHHI)IX —  aHAJIU3MPOBATh YCJIOBHS
pemieHus 3a/1a4 | TEXHOJIOTHH. 3amad M COCTABIISTH
npodeccHoHaTbHOI MaTeMaTHYECKUE
ACATEIILHOCTH. MOJIEJIH, OIMCHIBAIOLIUE
paccMaTrpuBaeMble

(huznuecKue SIBJICHUS;

— CO03/JaBaTh aJrOPUTMBI
pemeHns
MaTeMaTHYEeCKUX
3a/]ad;

—  BBIOHWpATh
IO X OISIIIIHE
BBIYHCIINTEIbHBIE
CPEeJICTBA U METOJBI, JIJIS
peleHus 3a7a4 B
obnactu
npodeCcCHOHATEHON
JEITENBHOCTH;

—  OILICHHBATh
MOJTyYCHHBIX
Pe3yJIbTaTOB;

—  TPeACTaBIAThH
pe3yJIbTaThl
HCCIICIOBaHUMN B
rpajguueckoM BuUAE, B
TOM qpCIIe c
HCIIOIL30BaHUEM
JUHAMUYECKUX MOJyJeH
B makere  Wolfram
Mathematica.

HauOoJree

TOYHOCTDH

4. O0beM, CTPYKTYpPAa U COJepPKaHUE TUCHUIINHBI




OO6m1ast TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET 2 3a4€THBIX €IMHUIL, 72 akKaj.Jaca.
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OCHOBHBIE PUHIIUATIH PaOOTHI
B Cpelic KOMIIBIOTEPHOTO
MonenupoBanus Wolfram
1. . 4 1 1 1 3amanne Ne 1
Mathematica. ToyHOCTB
MPECTABICHUS YHCIIOBBIX
JTAHHBIX.
Omnepatopsl IpUCBauBaHUS U
TOJICTAHOBKH; KOMaHIbI
2. |14 ’ A 4 | 2 3 1 amamms Ne 2 1 Ne 3
mpeoOpa3oBaHUs CHMBOIBHBIX
BBIpAKEHUI
Peanuzanus oneparuit
3. H part 4 2 6 1 Bamanus Ne 4, Noe 5 u Ne 6
MaTEeMAaTHYECKOTO aHan3a
Pabora co crimckamu;
4. | BEeKTOpHBIE U MAaTPUUHbIE 4 1 2 3ananue Ne 7
onepanuu
Cosznanue moyib30BaTeIbCKUX
5. A 4 | 2 4 2 3aganns Ne 8 1 Ne 9
GyHKIH.
H3ydYeHHE MaTepralia
6 mom yucae ¢ 30 u JJOT ! |mpencTaBlIeHHBIX TEKCTOB
JIEKLIUH
I'paduueckoe npepcraBiecHue
6. |LPadumie Pext 4 | 2 6 3 amammsa Ne 10 1 Ne 11
GyHKIHH.
H3yYeHHE MaTepralia
6 mom yucae ¢ 30 u /JOT 1 MIPEJCTAaBICHHBIX TEKCTOB
JIEKIUH
Peuienvie MuHEHHBIX U
7. | TpaHCUEHIEHTHBIX ypaBHEHUH; 4 2 4 2 3amanue Ne 12
pelllcHIe HEPaBCHCTB.
Pemenne muddepeHnmanbHbIX
8. 9 4 3 4 1 2 Bamanne Ne 13
YpaBHEHHIA
H3ydeHHE MaTepraia
6 mom yucae ¢ 30 u JJOT 0,5 1 MIPEJCTAaBICHHBIX TEKCTOB
JIEKIU I
Co3naHue TUHAMAYECKUX
9. ade 4 | 2 4 |1 4 3amanne Ne 14
00BEKTOB
H3ydeHHE MaTepraia
6 mom uucne ¢ 30 u JIOT 05 2 Y p
MIPEICTaBICHHBIX TEKCTOB
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Couepmafme pa3xejioB TUCHUIIJINHBI:

Paznen 1.
OcHo6Hble npuUHUUNBL padomul 8 cpede KomnviomepHo2o mooeauposanus Wolfram Mathematica.
Tounocme npedcmagnenus YUCa08b1X OAHHBIX.

BBenenne. MonenupoBanue (U3MYECKUX MPOLECCOB M SIBICHUM - €M, METOJIbl M MOJIXOIbI.
CoBpemennblii Matemarndeckuii maker Wolfram Mathematica. Bo3MokHOCTH TakeTa, OCHOBHBIC
KOMaHJbl TJIABHOTO MEHIO0. YWCJIOBBIE THUIIBI JAHHBIX: IIeNible, BEIIECTBEHHbIE, pallOHAaJbHbIE,
KOMIUICKCHBIC; apu(MeTH4YeCKnue JICeHCTBUS; BCTPOCHHBIE KOHCTAHTHI; A0COJNIOTHO TOYHBIE W
npuOMKEHHBIE  BBIpaXEHHs;  (PyHKUMA  YUCIEHHOTO  MPUONMKEHMs;  AJIIEMEHTapHbIE
MaTeMaTH4ecKue PyHKINH.

Paznen 2.
Onepamopul npuceausanus u ROOCMAHOBKU; KOMAHObL RPEOOPA306AHUA CUMEOTbHBIX
6bIpaAdICCHUIL.

Oneparopsl MPUCBAaUBAHUS: HEMOCPEICTBEHHOTO U OTI0KeHHOTro. [logcTaHOBKH, co3/laHue TaOIuIl
3HaYeHUH (PYHKIUH C TOMOIIBIO ONEepaTopa MOACTAaHOBKH; O(OpMIICHHE TaOIHII.

[IpeoOpa3oBaHus CHUMBOJBHBIX BBIPRKEHUN: anreOpanyecKux MHOTOYJICHOB, pallMOHAIBHBIX,
KOMIUIEKCHBIX, TPUTOHOMETPUYECKUX BBIPAXKEHUW; IIOJCTAHOBKH; YIPOIIEHUE CHUMBOJBHBIX
BBIPaKCHUM.

Paznen 3.
Peanuzayua onepayuii mamemamuuecko2o aHAIU3A: GbIYUCICHUE CYMM, RPOU3EEOeHUIl,
npeoenos, pasnoxcenuit ¢ pso Teiinopa, npou3eo00HbIX U UHMEZPATIOE.
Peanuzanus B cpene Wolfram Mathematica OCHOBHBIX omepanuii MaTeMaTHYECKOro aHaln3a:
KOHEUHBIX U OECKOHEUHBIX CyMM, IPOU3BEACHUH, OJAHOCTOPOHHUX M JBYCTOPOHHHUX HpEIEIIOB,
paznoxenue B psa Teinopa u psn Maknapena; nuddepeHunpoBanre GyHKIUN; aHATUTHYECKOE U
YHUCJICHHOE BBIUMCIIEHUE UHTETPAJIOB: ONpeAeIEHHBIX, HEONPEIEIEHHBIX, KPATHBIX, IBOMHBIX.

Pasnen 4.
Paboma co cnuckamu; 6eKmopHbsle u MAMPUYHbLE ONEPAUUL
Coznanue U KOHCTPYMPOBAHHE CIUCKOB; apu(METHYECKHE OMepaluu cO CIMCKaMU; MPUMEHEHHE
BHGMCHTapHBIX @YHKHI/II\/'I K CIIMCKaM, HpeI[CTaBJ'[CHI/IC BGKTOpOB nu ManI/III B BHUIAC OJHO- H
JIBYXYPOBHEBBIX CIIMCKOB; BEKTOPHBIE U MATPUUYHBIC OTIEPAIIH.

Pazgen 5.
Co3zoanue nonvzoeamenbCKux YyHKuuil.
Coznmanue TONB30BAaTENbCKUX (YHKIMA: mpocTeiiiiee omucaHue (GYHKIUH; OCOOCHHOCTH
WCIIONB30BaHUS OMEPATOPOB HEMOCPEACTBEHHOTO W OTJIOKEHHOTO TPUCBAWBAHMS; OMHCAHUE
MHOKECTBEHHBIX (DYHKIIUH; CO3/1aHNE Pa3PhIBHBIX QYHKIHHA U (GYHKIIUH C YCIOBUSMHU.

Paznen 6.
I'pagpuueckoe npeocmaesnenue ghynkyuil.
JIBymepHbIe Tpadudeckue (QpyHKIMH: U300pakeHne (DYHKUUN, 3aJaHHBIX SBHO B JEKAapPTOBBIX U
MOJIAPHBIX KOOpAMHATAX; CO3/aHue TIpadUKOB TOYEYHBIX (QYHKIUN; MOCTpOECHHE TIpadUKOB
GbyHKIUH, 3aJaHHBIX MapaMeTPUUECKd M 3aJlaHHBIX HesBHO. Vcmonb3oBaHWE OMINI rpaduyecKux
byskumii 1st opopmiteHus rpauKoB.



Pazgen 7.
Pewenue cucmem 1uHeliHbIX U MPAHCUEHOCHMHBIX YPAGHEHUIL; PeuleHUe CUCEM HEPAGCHCME.
AHaTUTHYECKOE TOYHOE W TMPUOIMKEHHOE PEUICHHE MOJIMHOMHUAIBHBIX U TPUTOHOMETPUUYECKUX
YpaBHEHUH; YHCIEHHOE pEIICHHE TPAHCICHACHTHBIX YpaBHEHUMW; pEIICHWE HEPaBEHCTB.
AHamUTUYECKOE TOYHOE W NOpUOTMKEHHOE  PEIICHHE  CHUCTEM  IMOJMHOMHAIBHBIX U
TPUTOHOMETPUYCCKUX YPAaBHEHUH; YHUCIEHHOE PEIICHHE CHUCTEM TPAHCIICHICHTHBIX ypaBHCHUM;
pelIeHue CUCTEM HEPABEHCTB.

Pazgen 8.
Pewenue cucmem oughgpepenyuanvnvlx ypasnenuil: anaiumuiecKoe, YucieHHoe; Cnocoosl
npeocmagienus pe3yibmamoe bluUCIeHUl.
AHanuTHyecKoe U YUCIEeHHOEe perienne quddepeHaTbHbIX ypaBHEHUI: o011ee pellieHre, 4aCTHOe
pelieHue, HavyalbHble M TPAHUYHBIE YCJIOBHS. AHATUTUYECKOE U UYHUCIECHHOE PEIICHHE CUCTEM
nuddepeHIMaTbHBIX YPaBHEHH; CIIOCOOBI MPEACTABICHHS YNCICHHBIX PEIICHUH.

Paznen 9.
Co3oanue ounamuueckux 00veKmoe.
[Toctpoenne rtpadukoB B [AUHAMUYECKOM PEXKHUME; CO3/JaHHE JAUHAMUYECKU YIIPABISIEMbIX
3JIEMEHTOB JiJIs1 opopmiteHus TpaduKoB; 0OPMIICHHE MTAHEH YIIPABIISIONINX YJICMECHTOB.

5. Oopa3oBaTelbHbIE TEXHOJOTMH, B TOM YHCJEe TEXHOJOTHH JJIEKTPOHHOTO OOy4YeHUsl W
AUCTAHIMOHHBIE 00pa3oBaTe/IbHbIe TEXHOJOIHMH, MCHOJb3yeMble MNPH OCYIIECTBICHUH
00pa30BaTeJILHOIO NMpoIecca Mo TUCIHUTIHHE

B npouiecce o0yueHust HCMOIB3YIOTCS ClieayoIre 00pa3oBaTelbHble TEXHOJIOTHH:

BBoaHasi 1eKIUA — aeT MEepBOE LEIOCTHOE MPEACTABICHUE O NUCHMILUIMHE U OPUEHTUPYET
CTYJICHTa B CHCTEME H3Yy4Y€HUs AaHHOW AUCHUIUIMHBL. CTyAEHTHl 3HAKOMATCS C Ha3HAYECHUEM U
3a/1ayaMu Kypca, €ro poJiblo 1 MECTOM B CUCTEME YUEOHBIX JUCIMIUIMH U B CUCTEME MOJTOTOBKH B
uenoM. Jlaercs kpaTkuil 0030p Kypca, HCTOPUS Pa3BUTHs HAYKU U MPAKTHKH, JOCTHKEHUS B STOU
chepe, UMEHA M3BECTHBIX YUEHBIX, M3JIaraloTcs MEPCIEKTUBHBIC HANpaBJICHHUS HccienoBaHuid. Ha
ATOW JIEKIIMH BBICKA3bIBAIOTCS METOJUYECKUE U OPraHU3AIIOHHBIE OCOOCHHOCTH pabOThl B paMKax
JAHHOM JTUCIMIUIUHEI, a TAKXKE 1aeTCA aHAIU3 PEKOMEHIyeMOH yueOHO-METOIMYECKON JTUTEPATYPHI.

AxkageMuYecKas JeKIHUs ¢ JIeMeHTAMU JIeKINH-0eceAbl — MOCIIEI0BATEIbHOE U3JI0KEHHE
MaTepuaia, OCYLIECTBISIEMOE MPEMMYIIECTBEHHO B BMJIE MOHOJOra IpPEernojaaBaress. JJIEMEHTbI
TeKInu-6ecepl 00ecTeYnBalOT KOHTAKT MPENOo/IaBaTeNs C ayJUTOPUEH, UTO TTO3BOJISET MPUBIEKATh
BHHMAaHUE CTYJCHTOB K HanboJjiee BaXXHBIM TEMaM JIMCIUIUIMHBI, aKTUBHO BOBJICKATh UX B YUCOHBIM
MPOLIeCC, KOHTPOIUPOBATh TEMI M3NOKEHUSI Y4eOHOTO MaTepuaia B 3aBUCUMOCTH OT YPOBHS €TO
BOCIIPUSITHS.

[Ipu yTeHNN KNI UCTIOIB3YETCS TEXHOJIOTHS MPOOIeMHOTO 00ydeHusl (TIoCIeI0BaTeIbHOE 1
LIEJICHAIPABJIEHHOE BBIIBM)KEHUE IEpell CTYJAEHTOM IO3HABATEIBHBIX 3aJay, paspemas KOTOpbIe
CTYJIEHTHl aKTUBHO yCBaWBAIOT 3HaHUs). Kypc MOCTpOEH Ha MPHUHIMIIAX CHUCTEMHOTO MOAXO0Ja K
0oTOOpYy TMpOrpaMMHOIO MaTepuaiga U OMNPEICNICHUI0 IOCIEN0BATeIbHOCTU €ro HU3Yy4YEeHHUS
CTYJEHTaMH, YTO IPEyCMaTPUBAET IIyOOKOE U3ydeHUe IpeaMeTa.

IIpakTHyeckoe 3aHSITHE — 3aHATHE, IIOCBSLIEHHOE OCBOEHUIO KOHKPETHBIX YMEHUH U
HaBBIKOB U 3aKPETUICHUIO MOJYYEHHBIX Ha JICKIIMU 3HAHUH.

KoncynbTauum — BuJ Y4YeOHBIX 3aHITH, SBISIONIMICS OAHOW U3 (GOPM KOHTPOJIS
CaMOCTOATENIbHOW  paboThl  CTyneHTOB. Ha  KoHCympTanmusax 10  Tpock0e  CTYACHTOB
paccmarpuBaroTcs Hanboyiee CIOKHBIE MOMEHTBHl TMPU OCBOCHMHM MaTepuaia JAUCHUILIIHHBI,
MpenojaBaTesib OTBEYAET HA BOMPOCHI CTYJEHTOB, KOTOpPbIE BO3HUKAIOT Y HHX B IIPOLECCE
CaMOCTOSITENTbHOM pabOTHI.

KoHTponp kadecTBa YCBOSHHS NPOrPaMMHOTO MaTepuaia IMPOBOIUTCS C y4EeTOM pPabOThI
CTYJCHTOB Ha JICKIUSAX U JJaOOPATOPHBIX 3aHATHUSX.



CamocTosTenbHas paboTa CTYJASHTOB 3aKJII0UAETCs B IPOPa0OTKE KOHCIIEKTA JIEKIIUHA, U3y4eHUN
PEKOMEHIOBAaHHOM JIUTEPATYPbl, BEIOJHEHUH JOMAITHUX U UHJIUBUAYATbHBIX 3a/IaHUM.

B nporecce 00yueHus1 HCIONB3YIOTCS CIEIYIOIINE TEXHOJIOTHH JIEKTPOHHOTO O0yUYeHHs U
JTUCTaHIIMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHH:
DJIeKTPOHHAsT Bepcusi Y4eOHOro Kypca «AJITOPUTMBI M CTPYKTYpPbI JaHHBIX Ha
Wolfram» B koTopom:
- TPEICTaBJICHBI 33JaHUs ISl CAMOCTOSATEIHLHONW PabOTHI IO TeMaM JTUCHHUTLIHHBL;
- TpEeICTaBJICHBI TEKCTHI JICKIUI 110 TeMaM JUCIUILTUHBL,
- TIPEACTAaBIJICH CIIUCOK YYeOHOU JIMTEpaTyphl, PEKOMEHIYEMOH JIJIsl OCBOCHUS TUCIUILIINHEI;
6. IlepeyeHb JHMUIEH3HOHHOT0 M (WIH) CBOOOJAHO PACHPOCTPAHSIEMOr0 MPOrPaAMMHOIO
o0ecrieyeHusi, HCIOJB3YeMOI0 TMPH OCYHIeCTBJCHHH 00pa30oBaTeJbHOIO Ipolnecca II0
AUCHUILINHE

B niporiecce ocymiecTBiaeHust 00pa30BaTEIBHOTO MPoIecca MO AUCIUILIINHE UCTIOIb3YHOTCS:
JUTSI TIPOBEICHUST Ta00paTOPHBIX 3aHATHH:
— makeT Wolfram Mathematica;

Ui OPMHUPOBAHUS MATEPHATIOB JIJISl TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH W IPOBEICHHS
MIPOMEXKYTOYHOH aTTecTanuu, Juisi GOpMUPOBAHUS METOAMICCKUX MATEPUAIIOB IO TUCIUTUINHE:

— mporpammbl Microsoft Office;

— Adobe Acrobat Reader.

7. IlepeyeHb CcOBpeMEeHHBIX TNpodecCHOHANBHBIX 0a3 JaHHBIX W HHGOPMALMOHHBIX
CIIPABOYHBIX CHCTEM, MCIOJIb3YEMbIX IPH OCYLIECCTBJICHHHM 00pa30BaTebHOIrO mpouecca 1o
AUCHUILINHE (IPU He00X0IUMOCTH)
B nporecce ocymiectBiaeHst 00pa3oBaTeNbHOrO Mpoliecca Mo AUCHUILINHE CTIOIb3YIOTCS:
ABTOMaTu3upoBaHHas  OubOnnoreyHo-uHpopmannoHHas  cuctema  «BYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk _cat find.php

8. lepeyeHb  OCHOBHOM M  [ONOJHHUTEJbHOH  y4eOHOH  JIMTepaTrypbl, PpecypcoB
HH(OPMALIMOHHO-TEJIeKOMMYHUKAIIMOHHO cetn «UHTepHer» (IpM Heo0XOAMMOCTH),
PEKOMEHYeMbIX 1JIsl 0CBOCHHMS U CHUILTHHbBI

a) OcHOBHas IuTepaTypa:

1. Bonedpam CtuBen «nementapHoe BBeAieHUE B 51361k Wolfram Languagey» / [pecypchl ceTn
Nutepner]. URL: https://itnan.ru/post.php?c=1&p=273601

2. MATHEMATICA IIOJAEPXKA / [pecypcsl cetn Mutepner]. URL:
https://support.wolfram.com/ru/

3. StatProjectRu: Marepuainsl no Wolfram Mathematica / [pecypcbl cetu UnTepuer]. URL:
http://www.statproject.ru/load/spetsialnaja_literatura/materialy_po_wolfram_mathematica/3
7

0) JlonoyiHUTENbHASL TUTEpaTypa:
1. UnmooctpupoBanHbiii camoyuntens mo Mathematica [pecypcwl cetm UutepHetr]| / Pexxum
noctyna: http://samoychiteli.ru/documentcontents22198.html
2. DnementapHoe BBeneHue B Wolfram Language nHa pycckom [pecypcsl cetu WMutepner] /
Pexum JOCTYyIIa: http://www.itmathrepetitor.ru/yelementarnoe-vvedenie-v-wolfram-
language-na-russko/

9. MaTepuanbHo-TexHHYecKasi 0a3a, HeoOXoAuMAasi JJisl OCYLIeCTBJIeHHs] 00pa30BaTeIbHOIO
npouecca no JTUCHUIINHE
-y4eOHbIC ayIUTOPHH Ul IPOBEICHUS 3aHATUHN JIEKLIMOHHOTO THUIIA;


http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
https://itnan.ru/post.php?c=1&p=273601
https://support.wolfram.com/ru/
http://www.statproject.ru/load/spetsialnaja_literatura/materialy_po_wolfram_mathematica/37
http://www.statproject.ru/load/spetsialnaja_literatura/materialy_po_wolfram_mathematica/37
http://samoychiteli.ru/documentcontents22198.html
http://www.itmathrepetitor.ru/yelementarnoe-vvedenie-v-wolfram-language-na-russko/
http://www.itmathrepetitor.ru/yelementarnoe-vvedenie-v-wolfram-language-na-russko/

- y4eOHBbIC ayTUTOPHUU JUIS MPOBEIACHHUS IMPAKTHUYECKUX paboT, B TOM YHCIE C HCIOJIh30BAHUEM
KOMIIBIOTEPHOM TEXHUKH;

- y4eOHbIC ayTMTOPHH ISl TIPOBEICHUS TPYIIIOBBIX M WHAWBUYaTbHBIX KOHCYIIbTAIIHA,

- yueOHble ay TUTOPHUHU ISl IPOBEICHHSI TEKYIIET0 KOHTPOJIS U IPOMEKYTOYHOM aTTeCTalluy;
-IIOMEIIEHHS JUIsI CAMOCTOSITEIIbHOW PaOOTHI.

[ToMemienust Ui CaMOCTOSITETILHONH pabOThl O0YyYaromUXCs OCHAIIEHBl KOMIIBIOTEPHON
TEXHUKOH C BO3MOXHOCTBIO MOJKIIOYECHUsT K ceth « HTepHeT» M olecrneyeHHeM JoCTyrna B
ANEKTPOHHYIO0 HH(OPMAIIMOHHO-00pa3oBaTeNbHy0 cpexy SAplY.

Yucno mocaliouHbIX MECT B JIGKIIMOHHOW ayIuTOpHH OOJbIle JIMOO PaBHO CIUCOYHOMY
COCTaBy IIOTOKAa, a B ayAMTOPUHU ISl MPAKTHYECKHX pPabdOT — CHHCOYHOMY COCTaBy TIPYIIIBI
oOydJaronuxcsi.

ABTOpBI:

Jouent xadhenpsr [ITuMO, K.T.H. N.B.AnanbpkoB
[Tpodeccop kabeapsl

MUKPOXJICKTPOHUKH 1 001IeH pu3uku, a.¢.-M.H. C.O.llupsiera

OQ0JHCHOCHI, YUeHas CIenetb noonuce H.0. Damunus



IMpuaoxenne Nel k padoyveil nporpaMme I CIUANINHbBI
«AJITOPUTMBI M CTPYKTYPbI JaHHBIX HA Wolfram»

MoH/1 OLIEHOYHBIX CPEACTB
JJIsl IPOBe/IeHUS TEKYIIero KOHTPOJIS yCIeBaeMOCTH
U MIPOMEKYTOYHOM aTTeCTAIUM CTYAEeHTOB
N0 JUCIHUILIUHE

1. TunoBbie KOHTPOJIbHBIC 3a/IJaHUS WJIM HHbIC MaTEPUAJIbl, HCII0Jb3YEMbI€ B IIPpOLIECCE
TEKYHIEro KOHTPOJAA yCII€eBaAEMOCTH

3aganue Ne 1. «cApudMeTHyecKUe Olepaim.

3aganme 1.1.
BrruncivTe 3Ha4eHUS CAEAYOIINX BBIPAKEHUN:

cymma 123+987; 12.682+873.119;
pazHoctb 548-294; 446.7321-29.013;
ymHOXkeHue 35*721; 35.0%721; 57.29*%48.117;

21 46 46.0 257.34

JCIICHUC ——

35°13° 13 868.014

35 12.3
Bo3BeaeHue B crenens 2177 5 7.68
OGparuTe BHUMAHUE U OCMBICIIUTE T10JIy4EHHBIE PE3YIbTAThI!

3amanne 1.2.
Hcnonb3yss manuTpy WM KJIABHATYpHBI HAO0Op, BBEIUTE CIEAYIOUIUE MHOTOSPYCHBIC

BBIPpAXXCHHA,
BBIYHUCIINTC UX 3HAYCHUS,
OCMBICJIUTC PC3YyJIbTAT.

3
(hiJ ~5(2+4) 25.5+(2+34)
5 11 4 3

3aganue 1.3.
586 s

Haitaure 3HaueHUs CIEayOMNUX YUCTOBBIX BRIPAKEHUN ©: ——

- TOYHBIE,

- IpUOIMKEHHBIE C TOYHOCTHIO A0 6-TH 3HAYaIuX nudp,

- MpUOIMKEHHBIE C TOYHOCTHIO J10 25-TH 3HaYamXx nudp.

(To ecTb Kaxx0€ BBIPAKEHUE TOJDKHO OBITH BHIYHUCIICHO TPU pasa.)

3aganue 1.4.
] 389.65
Haiinure 3HaueHne CIeAYIOIETO BBIPAXKEHUS T

- IPUOIMKEHHOE C TOYHOCTHIO A0 6-TH 3HaYamuX nudp,
- MpUOIMKEHHOE ¢ TOYHOCTHIO J10 16-TH 3Havammx nudp.

3ananue 1.5.
BoruncnuTte 4ncioBble 3HAYEHUS CIEIYIOMIMX BBIPaXKEHUH (CO CTaHAApTHOW TOYHOCTHIO - O-Tb

3Havamumx qudp): 7 ; 35!; et ; ln(eg); 10g3(6561).

BrluncianTe 4HMCI0BOE 3HAYCHUE CJICAYIOLICTO BBIPAKCHUA (C TOYHOCTBIO 10 30-tu 3HaYamux

uudpel): In ( 27 ) .



3amanue 1.6.
Haiigure ynciioBbie 3HAYCHUS TPUTOHOMETPUYCCKUX (DYHKIUH (TOYHBIC U MPUOJIMKCHHBIC):

(7). . (137 o\ . 1) . AR
sin . : sin ) cos(30 ), arccos 5 arcsin(0.4) ; tg 3 ) acrtg(\/g).

3amanue 1.7.
2
BrluncianTe BRIpaKeHHUs, IPOaHAIM3UPYHTE pe3yabrar: /16 ; \/x2 ; \/|X| .

Cnpaska. Moy BEIYUCIAET a0COTIOTHOE 3HAUCHUE BBIPAXKCHUS, TIONPOOYyIiTe HATH
COOTBETCTBYIOUIYIO (DYHKIIHIO Ha MAJIUTPE.

3amanue Ne 2. «OnepaTopsl npucBanBanusl. [10ACTAHOBKH.»

3amanue 2.1.
Jnst Toro, 4roObl TOHATH paA3HUILy B JCHCTBUU ONEPATOPOB TIPUCBAMBAHUS, BBITOIHUTE

CHEAYIOLIME TEUCTBUA:

- C MOMOUIbIO OINEepaTopa HEMOCPEACTBEHHOro NpHUCcBauBaHUs ( = ) NEPEMEHHON X NIpUCBONTE
3Hayenne ¢pynkuuu RandomReal[ | (cMm. cnpaBky) , TeHEpUPYIOLIEH TICEBIOCITyYaiiHbIC YMCIIA U3
nuama3zona ot 0 no 1 ;

- C TOMOIIBIO OllepaTopa OTJIOXKEHHOrO NMPUCBAaUBaHUA ( = ) MEPEMEHHON y TOXE IPHUCBONTE
3HadyeHue ¢pyHkuuu, RandomReal[ ], renepupyroreii ncepnocinyyaiinpie ynciaa u3 auamnasosa ot 0
nol;

- BBIBEUTE IOCJIEIOBATEIbHO B OJHOW BXOJHOM CTpOKE (MCIOJIb3YSl CIIMCOK) ISTh 3HAYEHUH
IIEPEMEHHOM X ;

- BBIBEUTE IOCJIEIOBATEIbHO B OJIHOW BXOJHOHM CTpOKE (MCIOJIb3YSl CIIMCOK) ISITh 3HAYEHUH
IIEPEMEHHON Y ;

- CPaBHUTE PE3YJILTATHI, CACIANTE BBIBODI;

- OYMCTUTE 3HAYCHUSI IEPEMEHHBIX X U Y .

3amanue 2.2.
Hcnonb3ys onepaTop MOACTAHOBKH, ISl KQXKIOTO U3 CIEAYIOIIUX IBYX BBIPAKEHUI:

xe* +In(x)-y; x*+y*+sin’x+cos®x+1.5
BBITIOJIHUTE 110 ABC MOJACTAHOBKH:

- HUCJOBYIO - BMECTO ICPEMCHHBIX X U Y ITIOJACTABUTH YUCIIA 1u?2 5
- CUMBOJIBHYIO - BMECTO ICPEMCHHBIX X U Y TIOJACTABUTH CUMBOJIBHBIC BBIPAKCHUA 2a u b +cC.

3aganue 2.3.
Hcnonb3ys onepaTop NoICTAHOBKH,

- CO3/1aliTe eIMHBIN CIIMCOK 3HAYCHUH CIIeAYIOMMX (PYHKIIUIL: xe x2 ; Sin(x) R

x“ -1
MIpU CJEIYIOLUX 3HaueHusAx nepemenHon x:0.3,0.6,0.9,1.2,1.5,1.8.

- MpeACTaBbTE CIHCOK B BUIE TaONUIIBI, B 1-0i CTpOKE KOTOPOM JOJKHBI OBITH MPE/ICTaBICHbI

3HAUEHUS apryMEHTa X ;

- IOANMILUTE CTPOKH TaOJIMIIBI, YKa3aB B KAUECTBE 3aroJIOBKOB COOTBETCTBYIOIINE (DYHKIINU.

3amanme Ne 3. «I[Ipeobpa3oBaHne CUMBOJIBHBIX BEIDAKEHUNA. )

3aganwue 3.1.

4 4
- B mHOrOUIEHE (x + 1) — X —2x—1 packpbITh CKOOKHU ¥ IPHBECTH MOJOOHBIE CIIATAEMBIE;

- IIOJIYUYCHHOC BBIIIC BBIPAKCHUE PA3JIOKUTH HA MHOXUTECIIH.



3aganue 3.2.
- B Muorounese 12y2 +6xy—6xz—-12yz+30y—-30z

BBIHECTH 32 CKOOKH YHCIIOBOM MHOXKUTENb (koMaHaa FactorTerms) ;

2
- B TOM ke MHorowiene 12y +6xy—6xz—12yz+30y—-30z
BBIHECTH 32 CKOOKM MHOKUTEJb, HE 3aBUCAIINH OT nmepeMeHHoi X ( komanaa FactorTerms ) ;

3aznanue 3.3.
- B Tom xe muorounene 12 y2 +6xy—6xz—12yz+30y—30z crpynnuposats ciaraembie

I10 CTCIICHAM Y,

- B TOM XK€ MHOrouieHe 12 y2 +6xy—6xz—12yz+30y—30z crpynmupoBars cnaraempie

I10 CTCIICHAM Y U Z;

3amanue 3.4.
(2x3 +x(5x-1)- 1)

(83 _12x2 +6x—1)

- B paikuOHAaJIbHOM BBIPpAKCHUUN COKpAaTUTb o6mne MHOXUTCJIN B

YUCINUTCIIC U 3HAMCHATCIIC,

(x+3) (x2—5) _(2x3+x(5x—1)—1)

-B paioOHaJIbHOM BBIPAKCHUHU -

(2x-1) (4x2 _dx+ 1) (8x3 “12x + 6x— 1)

MPUBECTH APOOM K 0OlIeMy 3HAMEHATeNI0 M COKPATHTh OOIIMEe MHOXUTEIW B YHCIHUTENE U
3HaAMEHaTeJe ;
- Pa3JIOKUTH TO K€ PAIlIOHAIEHOE BBIPAKEHUE
2 3
(x+3) (x —5) (2x +x(5x—1)—1)
— — ) Ha CyMMY NPOCTEUIINX APOOEH.

(2x-1) (4x2 —4x+ 1) (8x3 —12x% +6x -1

3ajganue 3.5.
- IlpuMeHUTE K TPUTOHOMETPUYECKOMY BBIPAKEHUIO CIgX —1gX—2tg (2x) cieayromue

komanibl: TrigExpand , TrigFactor , TrigReduce u Simplify, cpaBHUTE pe3ynbTaThl;
- pejicTaBbTe BhIpaskenue SAX + chXx B sxcrnoneHmansHom Buje (komanaa TrigToExp);

- TPEJICTaBbTE BBHIpAKEHHE CIZX —1g X —21g (2x) B DKCIIOHEHIMAJIBHOM BHUJE U INPUBEAUTE
MOJIy4€HHOE BbIpaskeHue K Haubosee rpocromy Buay (komanabsl TrigToExp u Simplify);

ix .
- TIpe/ICTaBbTE BBIpAKEHHE € = B TpUroHomerpuuyeckoM Bujae (komanaa ExpToTrig) - ¢opmyna
Olinepa;

1

—4ix 2ix
- HpCI[CTaBBTe BLIpa)KeHI/IC Ee (1+e ) B TpI/IFOHOMCTpI/I‘-ICCKOM BHUIC U HpI/IBCIII/ITC

MOJIyYeHHOE BhIpaXKeHUe K Hanbosee mpocromy Buay (komanasl ExpToTrig u Simplify);

3aganue 3.6.
[Ipeobpasyiite crnenyromue BBIPAKECHUS, HUCIONB3YS JIIOOble  (YHKIMH  CHUMBOJIBHBIX

HpeO6paSOBaHHﬁ nu CTpeMHCL HOJ'Iy‘-II/ITB HpHBeHéHHBIﬁ OTBCT.
x4 —6x3 _4x? —18x—-21
x> —7x% +3x-21

I+x;



%(cos(4x) +4cos(2x)+ 3) > costx.

3amanue 3.7.
- Bximrounte nmanuTpy KOMaH I CHMBOJIBHBIX MPe0oOpa3oBaHMIA:

mento Palettes — Other — AlgebraicManipulation ;
- CKOTIUPYHTE BO BXOJHYIO CTPOKY PAallIOHAJIbHOE BBIPAKEHUE U3 MIPEABIIYIIETO

4 _6x> —4x? —18x-21
3a7aHus 3 > U mpuMeHnTe KoManay Factor nByms cmocobamu:

x"=7x"+3x-21
1) sBHO yKa3aB €€ BO BXOJIHOM CTPOKE;
2) Cnob3ysl KOMaHy C MalINuTPBI;
CPaBHHTE PE3yJIbTAThI, C/ICIANTE BBIBOJIBL.
xt—6x —4x® —18x-21

- B TOoM e paioHaIbHOM BBIPAKECHUH pa3lIoKUTE Ha MHOKUTEITH

3 _7x? +3x-21

TOJIBKO YHUCJIINTCIIb.

3amaune Ne 4. «Onepanmmu MareMaTHueckoro anaiansa (gactel).»

3amanue 4.1.
BrruucnanTs 3HaYeHUS CIACAYIOMUX CYMM:

-C HOMOHH:I-O KOMaH,Z[bI Sum ,

1 21
ks Yagt s Y Y
kzl /;) kzl(Zk 1) ,;2"1{

- C HOMOIILIO 3HAUKA X .

o (rk) Skl & >
Zsm(_j Z(k+2 2k+1 22k+1

k=1 k:1

3amanue 4.2.
X3 x4 x5 x6
BrruucnauTs 3HaueHue cienyromeid 6eCKOHeYHON CyMMbl: — + — + — + — +

o2t 31 41

3aganue 4.3.
BrruucnuTh 3HaueHUs CIASAYIOMUX TPOU3BEICHUM:

C IOMOIIBIO KOMaHbI Product

IS T U
k=1 2k-1 | k=2 (2k—1)2

¢ TToMonIbio 3Hauka I1

xH 1+ ;xH 1-

7 2 )
=1\ k7 =\ kT

! Vnpocmume omeem, nonyuennwviti 6 nocineomem npouszeedenuu. lloskcnepumenmupyiime u
Oobetimecs pezyrbmamal

3aganue 4.4.
BrraucnanTs 3HaueHNE ClIeIyomero 0eCKOHEYHOTO TPOU3BEICHUS



(1) (1o (1ot (18 (110

3amanue 4.5.
[Toyy4nTh CHHMCKH 3HAYCHHH (T.e. MPOTAOYIMPOBaTh) CICAYIOMUX (YHKIUH MPH HW3MEHCHHU

(x2 +1) (x2 +y2)
apryMeHTa X B IIpejeiiax XE(I;S): E—— xe ; 2—
X X

3ananue 4.6.

. . 2
Co3znaTh TabIHIly 3HAYCHMI cieayomux Gpynkumit: X~ ; €' ; InX Ha wHTepBame H3MEHEHHS
aprymeHra X € (1;10) .

! Tabnuya dondcna cocmosame u3 4-x cmondbyos: 6 1-om cmonbye - 3HaveHus: apeymeHma x ;| 6o 2-
om, 3-em u 4-om - sHauenuss madbyrupyemolx Qyuxyuil. !

3amanue 4.7.

. L2, \/_
Coszath TaONuUIly 3HAYEHHH claemyrommx GyHKuui: X~ ; +/X ¥ apryMeHTa X B JMana3soHE €ro
3HAUEHUH X € (5;9) ¢ marom, pasaeim 0,5 .

PesynbTar npencraBuTh B BUE TaOJINILIbI, COCTOSALIEH U3 TPEX CTPOK.

3amanue 4.8.
Cosznath Tabnuily 3Ha4eHui QyHKIUU n!m! nns 3Havenuit aprymenToB: 1<n<5, 1<m<7.

! Obpamume snumanue, umo 3mo 00HA PYHKYUsL om 08yX apeymenmos !
Pe3synpTar nmpenctaBuTh B BUAE TaOJIUIIBI, TOAMUCATH CTPOKU M CTOJIOIBI.

3aganue Ne 5. «Onepanuu MaTeMaTHYeCcKOro aHaiansa (4acts2).»

3amanue 5.1.
oo e . 1-4" R P
Beraucnuts npenenst cnenyomux pyakuuii: im———— ; lim ; lim——
t—>01In(1- 3t) ns0]—e"  xo0]—e
. b : xX—a Cont—n®
lim (I-x)t—x ; lim ——— ; lim———.
X—00 x—a ln(x—a+1) x—2 x—2
3aganue 5.2.
BBIYHCITUTE OTHOCTOPOHHUE MPEACITBI CIICTYIOMINX (yHKITUH:
1 sin x
arctg— npu x >0 ; mpu X >4 ; —— mpu x >0
X x—4 |x|

1) npu npuOIMKEHUH K IIPEey CIeBa;
2) npu npuOINKEHUH K MIpesiey CIpaBa;
Pe3ynbraT npomIuItoCTpUpOBaTh rpauuecKy.

3azmanue 5.3.
BeraucnauTs npenenst cneayrommux QyHKIHi:

(1 —e ) =
1) 2a ( IpU X —> o0 IJIA MOJOKUTCIBbHBIX U OTPUIATCIIBHBIX 3HAYCHUU IMapaMeTpa a,
2 _ e—ax)



X

a
2) — [pU x —> oo 3HAYEHUW MapaMeTpa d , NPEBBIUAKIIMX E€IUHULY W JUIS 3HAYCHUHN
X

mapamMerpa d , JCxKallux B IIpeaciiax OT HYJIA 40 CAMHUIIBIL.

3aznanue 5.4.
Ucnonw3ys pynkimio Series, MoayduTh 00muye GOpMyJIIb I pa3ioKeHHS

gynxuum f (x) JI0 TPEThEH CTENEHH apryMeHTa

1) B pan Maknapena, T.e. okpectHocTd Hyns X =0
2) B psia Teiiopa B OKPECTHOCTH HE HYJIEBOM TOUKU X = .

3ananue 5.5.

1) ITony4uTh DOJUHOMBI 7-TO TIOPSAKA, PA3JIOKHUB B PSJ CICAYIOIINE (PYHKIIUH C COXPAaHCHHEM 7-
sinx

Ol CTereHu apryMenTa: u Sh (x)ch (x) B okpectHOcTH X =0
COSX

2) Pa3noxuth B psijl ¢ COXpaHEHHEM 5-0if CTelNeHH apryMeHTa (GpyHKIuio 1N x

B okpectHocTH X =0 - 00BsiCHUTE pe3ynbTaT
U B OKPECTHOCTH X =1- B MOJIy4EHHOM pe3yJbTare CrPYNIUPYHTE ClIaraeMble 10 CTENEHAMH
aprymeHTa X .

3aganue 5.6.

1)Pa3noxuth B psi pyHKIUIO e’ sinx B okpecrrocts Toukn x =0, y =0 ¢ TounoctsIo 10 5-
Oli CTeNeHN X U 3-eH CTEeNeHu ) ;

2) 06opBaTh psil, MOIYYHB HOIMHOM 5-T0 MOPSAKA 10 X U 3-ro 1o ) ;

3) CrpynmupoBaTh CjI1ara€MsbIC 10 CTCHOCHAM X ;
4) CTPYIIIIUPOBATH CIIAra€MbI€ MO0 CTENEHAM ) .

3aganme 5.7.
BrruucianTs 4acTHbIC TPOU3BOAHBIC TTO X JABYMS CIIOCOOAMMU:

a
1) ¢ momombio pynkimu guddepentmposanus D ana dynxumit: In| — | ; Sh(ax) ; x!l;
X

2) ¢ moMomibo oneparopa audpepentpoBanus O 1 QYHKIHIA:

(x-1)
(x+1)

: 2
ax’ +bx—c ; ; (sinx+cosx)

3ananue 5.8.

Beruncnuts 2-Ms ciocobamu (D u 0 ) 4acTHBIE KpaTHBIE IPOU3BOIHBIC
1) 7-ro mopsaaka mo X oT pyHKIMH: ax' +bx —cx’ ;
-1

3

2) 5-ro nopsiaka no y ot GpyHKUUU: ;
7 +1

3) CMENIaHHYIO MPOU3BOHYIO 3-TO TOPSIKA [0 X M 5-TO TOPSAKA M0 ) 0T QyHKImu: S/ (x y).

3amanue 5.9.



-3 2 . o o
Bbraucnute uncioBsie 3HaUueHUs PyHKIUM SIN~ X + COS X~ , e€ mepBoii U BTOPOIl MPOU3BOIHBIX B

T
TOYKE X = —.

3amanne Ne 6. «Onepanimu MareMaTHYeCKOro anaan3a (4acte3).»

3aganmue 6.1.
BrruucnauTs HeonpeaeneHHble MHTErPAJIbI MO MEPEMEHHOM X OT CJIETYIOLIUX

byHKIMHA:
3a/laHus MyHKTa 1) caenars ¢ moMolbio koMas el Integrate ,

3a/IaHuA ITYHKTa 2) caciiaTh C IIOMOIIIBIO 3HAYKa J‘

arcigx _ sinx+cosx 1 (1+x)
Y f(x)_\/;(l+x) ’ f(x)_§/sinx—c0sx ’ x)_l—x2 ln(l—x)’

2) f(x)=sinxIn(tgx); f(x)= e**sin’ x ; f(x)=e""cos(bx).
Yka3zanus:

1. Bo BropoMm 3asanuu nyHkTa 1) nomyuure oOliee pemieHue (T.e. ¢ KOHCTaHTOW MHTErpUPOBaHNUs)
2. B tpetbem 3aianuu nyHkTa 1) monpoOyiiTe ynpocTUTh NOJyYeHHOE 3HAYSHHUE.

3aganue 6.2.
BbraucnuTe HeonpeAeIeHHbIM HHTETPA M0 IEPEeMEHHONH X OT HE aHAJMTUYECKON (PYHKIUU

f (x) = x|x| pa3sHBIMU CIIOCOOAMMU:

1) 6e3 Kakux JIMOO MPEATIOIIOKEHUH O IEPEeMEHHON X ;
2) npeanonaras, uto X > 0, ucnons3ys komanay Integrate ;

3) mpeanonaras, uro X < 0, ucnons3ys 3HAUOK

3amanue 6.3.
BoruncnuTh crieyromiye onpeaeneHHble HHTETpalbl :
) X
1) ¢ moMombto KoMaH bl Integrate oT pyHKIIUU f (x) =arcsin| ,/—— | B npenenax or 0 mo3,
+X
MOJIyYUTh TOYHOE U MPUOIMKEHHOE 3HAYCHUS;
1
2) ¢ moMoIIbio KOMaH bl Integrate oT pyHKIIUU f (x) = ) 7 BIIpesienax ot 0 mo

sin” x+cos” x
27[ , BBIYMCJICHUA BBITIOJIHUTH ABAX/bI:
- 0e3 yKazaHus KakuxX-1100 yCIOBUH,
- C YKa3aHHEM YCIIOBHS, YTO MEPEMEHHAsT X TPUHAUICKUT MHOXKECTBY BEIIECTBEHHBIX uncen Reals

3

IOJIYYUTh TOYHOEC U HpI/I6J'II/I)KéHHOC 3HA4YCHHA,

3) ¢ HOMOIIBIO 3HAUKA or Gpynkuun f (x) = |l — x| B npenenax or 0 go 2;

2
4) ¢ MOMOIIIBbIO 3HAYKA oT QpyHKIUU f (x) = (xln x) B mpejenax ot 1 10 €, mony4uTh

TOYHOC U l'IpI/I6J'II/I)KéHHOC 3HAYCHUA,

- shx+chx
5) ¢ HOMOMLIBIO 3HAYKA or pynkuun [ (x) =

X
e

B penenax ot (0 1o 00 ; momyunts

TOYHOC U l'[pI/I6J'II/I)KéHHOC 3HA4YCHUA.



3amanne 6.4.
BBI‘-II/ICJII/ITB CJIGI[yIOH_[I/IC onpeneneHHHe I/IHTeraJIBI C JOITOJIHUTCIIbHBIMU yCJIOBI/ISIMI/IZ

1

x? —2xcosa +1

1) ¢ mOMOIIIbIO 3HAYKA I ot pyukuun [ (x) = B nipezenax or —1 go 1 mpu
yenosun, uto 0 < a < 77

ex

2) ¢ moMombro KoMaH k! Integrate ot GyHkimn [ (x ) = B IIpeJieiax 0T —00 0 00

(a+ex)2

BBIYMCJICHHS BBIIOJHUTD IBAXKIbI:
- 0e3 yKka3aHusl Kakux-1u00 ycnoBHid (POaHAIU3UPOBATE PE3YNIbTAT),

- C YKa3aHUEM YCIJIOBHSI, UTO IMapaMeTp d - MOJOKUTEIICH;

3) mo6bIM ciocoOoM OT HYHKIIUU f (x) =e “*cos (b x) B npenenax or 0 mo o0;

BBIYUCIICHUS BBITIOJTHHUTD JBAYKIbI:
- 0e3 yKa3zaHus KaKuxX-11u00 yCIOBHUIA,

- ¢ yKa3aHHEM YCJIOBHS, UTO HapaMeTp ¢ - MOJOKUTENIEH, a TapaMeTp b NpuHaIeKUT MHOKECTBY
BelIeCTBEHHBbIX yncel Reals.

3amanue 6.5.
[Torpo6oBaTh BEIMUCIUTD AHATUTHUECKHU CIICTYIOIINE ONPECIICHHBIC HHTETPAJIBL:
1

ot pynxuun f (x ) =x¥e' s npezenax ot 1 no J;

oT QyHKIHUH f(x) = sin(sin x) B npenenax ot 1 mo 2;

Haiitn uncnennbpie mpuOIMkKEHHBIC 3HAYEHUS 3TUX WHTETPAJIOB ABYMS CIIOCOOAMHU:
1) c ucnonb30BaHMEM 3HAUKA ,
2) ¢ UCTOJIb30BAaHUEM KOMAH/Ibl HHTEIPUPOBAHUS.

3amanue 6.6.
BorurcnuTh Heomnpenea€HHbIE KpaTHBIE HHTETpajibl (KpaTHBIE TEPBOOOPA3HEBIE) :

2
1) McTIONB3ys 3HAYOK MHTErPUPOBAHHUS OT GyHKIUU | (x ) = (x Inx ) 1epBOOOpPa3HyI0 3-ero
MOPAJIKA ;
2) HCTIONB3yst KOMAaHy MHTETPHPOBAHKSA OT PyHKIHU | (x ) =sinx sin2x sin3x

NepBOOOPA3HYIO 5-T0 MOpAIKA .

3aganue 6.7.
BBIYHCITUTE KpaTHBIE HHTETPAJIBI:

L D o
1) ucnonb3yst 3HAYO0K MHTETPUPOBAHMS OT (DYHKITHH f (x ) = —1 TBOMHOW OTIpeIeIIEHHBIH
X+

unTerpan B npejenax or 0 1o 2, moayuuTs MpuOIMAKEHHYIO OLEHKY PE3yIbTaTa ¢ TOYHOCTBIO JI0
4-x 3Havamux mudp;
x=1 o
2) UCTIONIB3Ysl KOMaHAy UHTETPUPOBAHUS OT QyHKITUH f (x) = —— TpoiHOW onpenenEHHbII
X

2
HHTETpall B Ipcaciax oT ln 2 J0 € , TIOJIy4YUTbh HpI/I6J'II/I)KCHHyIO OLICHKY pe3yJibTaTa ¢ TOYHOCTBHIO

1o 10-tu 3Havanmx uudp;



x—1
3) mo6bIM cr1oco6oM oT hyHKIHH | (x ) = —1 NBOMHOMN ONpeAeNEHHBIN HHTETpall B IIpesieaax oT
X+

anobs MPEAIIOJIOKEHUH, UTO d > 0, b>a.

3aganue 6.8.
BeraucnuTh AByMst Cioco0aMu, UCTOb3Ysl 3HAYOK ¥ KOMaHy WHTETPUPOBAHUS, IBOWHOW UHTETpa

”(x + y2 )dx dy no obnactu G, OTpaHUYEHHON TMHUAMA Y =X U ) = x2.

G
YkazaHue: cBecTH ABOMHON MHTErpajl K HOBTOPHOMY MHTErpajy Mo Gopmyre:

b J’2(x)
Hf(x,y)dxdy =Idx I f(x,y)a’y
G a

i(x)

3amaune Ne 7. «Crimcku, BEKTOPA, MATPUIIEL )

3amanne 7.1.
1) onpenenuTh MHOTOYPOBHEBBIN CITUCOK: V = {{a,b} , {{62, sin x} , y}} ;

2) oOparasch K 3JIeMEHTaM CIHCKa (T.€. UCIIONb3Ysl UMEHA ITUX JIEMEHTOB), COCTABUTh
sinx -

—e€ Yy,
2

BBIpa>XCHHUEC, KOTOPOC B B]':»IXOI[HOI71 CTPOKC ITPUMET BUJI:

3) OYUCTHUTD UMS V.

3aganue 7.2.

1) onpenenuth nBa BekTopa vl u v2 ¢ komnoneHntamu (a, b, ¢, d, e, ) u (3,7, 11, 15, 19, 23)
COOTBETCTBEHHO;

! Ons coz0anusi sekmopa v2 ¢ 4ucio8viMu KOMNOHEHMAamu 60CnoIb3ymecs ynkyueti Range !
2) ompenenuTs ABe MaTpUIbl m1 U m2 ¢ 3JeMeHTaMu

a b c 1 4 7
d e f|u|2 5 8] coorBercTBEeHHO;
g h j) (369
3) BBINOJIHUTH ceAyIole apupMeTHIeCKre JeHCTBUS Ha/l BEKTOPAMH U
MaTpPULIAMH:
- CJIOKUTH BeKTOp V1 ¢ unciom 3 u matpuiy ml ¢ yuciom 7;
- BBIYECTD U3 BekTopa v1 uucio 5, u3 marpunsl ml gucio 6;
- YMHOXUTb BeKTOp V1 1 maTpuny ml Ha uucio 4;
- paznenuthb BeKTop v1 1 MaTpuny ml Ha ymucio 2;
- CJIO>KUTH J1Ba BeKTOpa v1 U v2 u aBe matpunsl ml nm?2 ;
- BBIYECTD U3 BeKTOpa V1 BekTop v2 1 U3 Marpuisl ml marpuiy m2 ;
- pa3zenuTh BeKTOp v1 Ha BekTop v2 m MaTpuily ml Ha maTpuiy m?2 ;
- YMHOUTB BEKTOp V1 Ha BEeKTOp V2 1 MaTtpuily ml Ha maTtpuity m2 ;

- CII€JIaTh BBIBOI;
- OUMCTHUTh UMeHa V1 , v2 , ml um2 .

3ananue 7.3.

1) onpenenuth nBa BekTopa vl u v2 ¢ kommnonentamu (1, 3,5,2,6,4)u (2,7,5, 8, 1, 3)
COOTBETCTBEHHO;

2) ompeAenuTh IB€ MaTpUIlbl m1 1 m2 ¢ aneMeHTaMu



I 2 3 3 21

6 5 4|ul4 5 6| cooTBeTcTBEHHO;

I 3 5 5 3 1

3) BBITIOJIHUTH CIICTYIOITUE ICHCTBUS:

- BO3BECTH B KBa/IpaT BEKTOP V2 U MAaTpULy m2;

- U3BJICYb KBAJIPATHBIN KOPEHb M3 BeKTOpa V1 U MaTpuisl ml;
- BO3BECTHU IKCIIOHEHTY B CTENEHb BeKTOpa V1;

- BBIYUCJIUTH CHHYC BEKTOpA V2;

- BBIYHCIIUTH HATYPaJIbHBINA Jorapudm MaTpuisl ml;

- BBIYUCJIUTH THIEPOOTMUECKHI KOCUHYC MAaTPUIIBI M2.
- CIIeJIaTh BBIBOJI;

- OYHUCTUTL uMeHa vl , v2 , ml um2 .

3ananue 7.4.
1) onpenenuts ABa BekTopa v1 u v2 ¢ KOMIOHEHTamHu (3, b, ¢) u (X, y, z)

COOTBETCTBEHHO;
2) BBIIIOJIHUTB:

- OIlepaltIoO MOWIEHHOI0 YMHOXKEHUS BeKkTopa vl u v2 ;

- OIEPALIMIO CKAJIIPHOTO YMHOXEHUS BeKTopa v1 u v2
(1ByMmst criocobaMu: MCIOJb3ysl KoMaHay Dot 1 3Ha4oK . );

- OIEpaLIMI0 BEKTOPHOTO YMHOKEHUS BeKTopa vl u v2
(1ByMmst criocobamMu: HcToiib3yst kKoManay Cross U 3Ha4oK X )
- ClIeJ1aTh BBIBOJL;

- OYMCTUTbH UMeHa VI u v2 .

3aganue 7.5.
1) onpenenuth nBe MaTpuilbl A u B ¢ anemMenTamu
Qi di2 43 by by b3

Ay) Ay Gy3 | m| by by by |

d3; dzp  dsz byy by b3
2) BBITIOJTHUTH:
- OIEepaLMIO IOWIEHHOTO0 YMHOXKEHUS MaTpullbl A Ha Matpuly B ;
- OTIepaIMI0 MATPUIHOTO YMHOXKCHHS MATPUIlbl A Ha Marpuily B
(mByMst ciocobamu: UCTIONb3ysl KOMaH Ty Dot 1 3Ha4OK . );
IUcnonb3yiTe komaHgy MatrixForm ans npasunbHOro M3obpaskeHus pesynbratos!

3aznanue 7.6.
1) ucnone3ys ¢pynkuuio Range, co3nate BEKTOp X, 3IeMEHTaMH KOTOPOTO SIBJISIOTCS

IMOCJICA0BATCIIBHBIC BEICCTBECHHBIC YU CIIA, SHAYCHUA KOTOPBIX U3MCHAIKOTCA OT 0 a0 27[ C II1arom

z/4,

5

2) OIIPEACITUTE BEKTOP ) , JIEMEHTAMU KOTOPOTO ABJIAFOTCA 3HAYCHUSA (I)YHKI_II/II/I CHUHYCa OT

JJIEMEHTOB BEKTOpa X ;
3) 0OBEIMHNUTD B €AMHBIN IBYXYpOBHEBBIN ciucok L1 BexTopa X n ),

MPEACTaBUTH PE3YJIBTAT IBYMS CIIOCOOAMM: B BUJIE CITUCKA U B BUIEC TaOTHUIIBI

(B TabnwHIIe TOAMHUCATH CTPOKH);

4) co3natb IByXypoBHEBBIN criucok L2 , mpeoOpa3zoBas crimicok L1 Tak, 4ToOBI 2ieMeHTaMu
Ka)XJI0T'0 U3 BHYTPEHHHUX CIUCKOB ObUIM KOOPIUHATHI TEKYIEH TOUKH X U ), IPEACTaBUTh

pe3yabTaT ABYMs CIocO0aMu: B BUJIE CIIMCKA U B BUJIE TAOJIUIIBI
(B TabnHIIe TOAMUCATE CTOIOIIBI);



5) BbLACUTD U3 cnicka L2 KkoopauHaThl 6-01 TOYKH;
6) ucnonw3ys rpapudeckyro Gynknuto ListPlot, 1300pa3uTh B 1eKapTOBBIX KOOPIWHATAX TOUYKH, C
KOOpJMHATaMu U3 crucka L2 .

3azmanue 7.7.
1) Pemnts, ncnons3ys komanay LinearSolve , cucteMy JIMHEHHBIX ypaBHEHUN

1.2 +7.18x, —3.2x3 =4.2

2) onpenenuTh BEKTOp PEeIIeHUu X ;
3) ucnob3ysl MAaTpUYHOE YMHOKEHHE, C/IeNIaTh IIPOBEPKY: YMHOKHUTH MaTpUILy KOA(PPHUIUEHTOB Ha
BEKTOP PEILICHUM U ITOJIYYUTh BEKTOP IIPaBbIX YaCTEH CUCTEMBI YPaBHECHUN;

4) BBIYMCIIUTB CYyMMY PEIICHHH CHCTEMBI ypaBHEHUH, T.€. X| + Xy + X3.

3aganue Ne 8. «[lIpocreiiniee onrcanue QyHKIINN.

3amanue 8.1.
1) onpenenuth GyHkimu ¢ umeHamu F1 u F2 | Beraucisionme TpeThio CTENEHb CBOETO apryMEHTa:

- ipu ompeneneHnu GyHkuuu F1 ucmonb30BaTh 3HaK HEMOCPEICTBEHHOTO MTPHCBanBaHus (=),
- IIpH omnpeeneHny GyHKuuu F2 1crnosb30BaTh 3HaK OTI0KEHHOI'O IPUCBaUBaHUs (=) ;
2) npumenutsb ¢pyakimu F2 u F2 s Bo3BeneHus B KyO CIeIyIONUX apryMEHTOB:

2,y,3b, sin(x);

3) BBIYHMCIHTD 2-yIO MPOU3BOAHOIO OT pyHKIMHU F1 1 TpeTpto nepBooOpasnyro st pynkuuu F2.
4) ounctuth uMeHa F1 u F2.

3azanue 8.2.
1) onpenenuts ABe pyHkuuu ¢ umeHamu f1 u f2 , BeIuucHsgOmNE JJIMHY CBOErO apryMeHTa

(Bocnonb3yiTech BcTpoeHHOHM QyHKiuei Length):
- ipu onpeneneHny Gpynkuuu fl ncnoap30BaTh 3HaK HEMOCPEACTBEHHOIO IPUCBAaUBaHUA ( =),
- IIpH ompeeneHnu GyHKInu 2 ucrnoab30BaTh 3HAK OTIOKEHHOTO MPUCBauBaHU (=) ;
2) npumennth QyHkiuu fl u f2 ns Beraucnenus 1auHe cnucka {8, 7, 6, 5, 4, 3} ;
OOBSICHUTB PE3yJIbTaT.
3) ounctuth umeHa fl u 2.

3amanue 8.3.
1) ucnone3ys 3HaK HEMIOCPEJCTBEHHOTO MTPUCBanBaHus (= ),

OTIpeNIeNIUTh (PYHKILHUIO IBYX NEPEMEHHbIX Gl(x, y) = e cos ( y2 ) ;

2) UCTIONb3Ysl 3HAK HEMOCPEICTBEHHOTO TIPUCBAUBaHUs ( = ) ONPENETUTh (PYHKIIHIO GZ(x, y) ,
SBIISIOILYIOCS CMENIAHHON MPOM3BOIHOM OT (PyHKIIUK Gl(x, y) : 3-X KpaTHOM M0 MEPEMEHHOM X U
5-TH KpaTHOM I10 IEPEMEHHON ) ;

3) UCIONB3Ys 3HAK HEMOCPEICTBEHHOTO MPUCBAMBAHUS ( = )ONPENETUTh QYHKIIUIO G3(x, y) ,
ABJIAIOILYIOCS CMEIIAHHON IIEPBOOOPa3HOM st PyHKIUH Gl(x, y) :

OJIHOKPATHOH 110 IEPEMEHHOM X U ABYKPATHOM I10 IEPEMEHHOU )

4) nnst Kakaod QyHKIHKI Gl(x, y) , G2(x, y) , G3 (x, y) CO31aTh ¥ CHAOANUTH 3ar0JIOBKAMHU
TabuuIy e€ 3HAYCHHH IIPH M3MEHEHNH MIEPEMEHHBIX ¢ equHnIHbIM raroM: X ot 0 no 3; yor 0

1o 5.



5) 3aHOBO MEPEONPEACTUTH (DYHKIHIO G3(x, y) , ICTIOJIb3Y S 3HAK OTJIOKEHHOTO IPUCBAUBAHUS ( :=

)u ewé pa3 MONbITaThCS CO3/1aTh TAOMUIYy €€ 3HaUCHUIA.

6) ounctuts umena Gl, G2, G3.

3aganue Ne 9. «Onmcanue CIoKHBIX (QYHKITHA.
3amanue 9.1. @yHKIMY € yclioBUEM Ha apryMeHT: ¢pyHkius Condition - oneparop /;

2
1) cozmate pyHKIHIO Gl(x) = X", KOTOpasi BBIYUCIISIIACH OBI, TOJIBKO €CITM KOCUHYC €€ apryMeHTa

UMeeT 3Ha4YeHUe, OobIee 1/ 2 (ycnoBHe yKa3aTh IIPH ONMCAHUU apryMeHTa );

2
2) co3aath (PyHKIIHIO G2(x) = X", KOTOpas BIYUCIISIACH Obl, TOJILKO €CJIM KOCHHYC €€ apryMeHTa

UMeeT 3HaueHue, Oobliee 1/ 2 (ycnoBHe yKa3aTh MPHU OMMCAHUH “Tea” (hyHKIHH);

L1

3) mporecTrpoBaTh GYHKINHU, BBIYUCIHB UX 3HAYCHUS JJIS CIICAYIONIMX apTyMEHTOB: —, 10

E;
4) BBIYUCIUTH KOCUHYC 3TUX K€ apIyMEHTOB, OCO3HATh Pe3yJbTaT, CPABHUB (BU3YaIbHO)

IMOJIYUCHHBIC 3HAUCHUA KOCUHYCa C 1/2 5

5) ounctuts umena Gl, G2.

3aganue 9.2. @yHKIMM ¢ yKa3aHUEM THUIIA apryMEHTa.

1) coznars pyHKIMIO & (x) =3x — tg (x) , KOTOpast BEIYUCISIIACH Obl, TOJBKO €CIIU €€ apryMEHT

ABJIICTCA LICJIBIM YHUCIOM,
2) IPOTECTUPOBATH (DYHKIIMIO, BLIYMCIIUB €€ 3HAYEHHE IS CIEAyIONINX 3HAYeHHl apryMeHTa:
2, 0.5, cosx, "mexcm", 15, ocosnars pesyasrar! ;

3) ouncTUTh UM g .

3aganue 9.3. @yHKIUU ¢ KOMOMHUPOBAHHBIM YCIIOBHEM Ha apryMEHT.
2
1) cosmare Gpyukuio U l(x) =1In (x — x) , KOTOpast BBIYUCIIATIACH Obl, TOJIBKO €CIIU €€ apIyMEHT

spigercs cnuckoM (List) , cocTosmmm He 6osee, ueM u3 4 371eMeHTOB (YCIOBHE yKa3aTh MPH
OIMCaHUM apryMeHTa );

2) coznath Qpyukiuo U 2(x) =In (x2 — x) , KOTOpast BEIUMCIISATIACh Obl, TOJIBKO €CIIH €€ apIyMEHT

spigercs cnuckoM (List) , cocTosmum He Ooiee, ueM u3 4 3J1eMEHTOB
(ycroBue yka3aTh pU ONMCAHUU Tela (QYHKINN);
3) mpotecTupoBaTh (PYHKITUIO, BHIYUCIIUB €€ 3HAYCHUE IS CIASAYIOIINX apTyYMEHTOB:

2, {2}, {1,2,61,4}, {1,2,61,4,1‘} 2,42}, {1,2,a,4}, {1,2,a,4,t}, oco3nars pe3yiubrar!

4) ouncruts umena U1, U2.

3aganue 9.4. MHOXecCTBEHHOE 33/1aHue (PYHKITUH.

1) ucnosnb3ys yKka3aHue THIIA apryMeHTa, co3aath GpyHkiuo W (x), KoTopasi paboTaeT mo-pazHoMy
JUIsL QpTYMEHTOB Pa3HbIX THUIIOB:

€CIIM apryMeHT - ciucok (Tut List) , pyuxuus W (x) JIOJDKHA BBIYMCIIATH CIIMCOK 3HAYSHUH

-2
KBaJpaToB CUHYyca SIN X OT COOTBETCTBYIOIIMX apIyMEHTOB;
€CII apTyMeHT - 1enoe yucio (tum Integer) , pyHkuums W(x ) JI0JKHA BO3BOJMTB 3TO YUCIIO B KyO

1 npubaBiATh K Hemy 10;



€CJIM apryMEHT - IelcTBUTENbHOE uncio (Tun Real) , pynxumsa W (x ) JIOJI>)KHA BBIYUCIISATD

o arctg x
apKTaHI'€HC 3TOro 4yKcia, AeIEHHbIM Ha caMo YUCIo ——
X
€CIT apTyMEHT - KoMmIulekcHoe uncio (tun Complex) , GyHKIms W(x) JIOJIKHA BBIYMCIIATD

cpenHee 3Ha4YeHHE 1S ero peanbHoi (Re) u Manmoti (Im) gactu;
2) nmpoTecTUpoBaTh (DYHKIIMIO, BEIYMCIIMB €€ 3HAUYCHHUE IS CIIEAYIOMINX

aprymentos: {1,2,3,4,5,6}; {a,b,c,d}; 3;4.7; 1+ 2i;

3) ouncruts ums W',

3aganue 9.5. MHOXecTBEHHOE 33/1aHue (PYHKITUH.
1) ucnonb3ys yKa3aHue THIIA apTyMEHTa, co3aaTh GpyHkumo H (x), KOTOpasi paboTaeT mo-pasHoMy

JUISL apTyMEHTOB Pa3HBIX TUIIOB:
€CJIM apryMeHT - 1enoe ucio (tun Integer) , pyukuus (x) paBHa CBOEMY apIyMEHTY X ;
€CJIM apryMeHT - AeiictBuTebHoe uncio (tur Real) , pyukuus H (x ) OKpYIJIIET apTyMEHT JI0

LIEJIOT0 YKciia 110 MpaBuilaM OKpyIJieHus (Bocmob3yiitech ¢pyHkuueit Round) ;
2) mpoTecTUpOBaTh (DYHKIIHIO, BEIYUCIIVB €€ 3HAUYCHHE JJIS CIIETYIOIINX
aprymenros: 2, —5,3.4,—1.7;

3) ucnonb3ys BCTpoeHHyo GpyHkuuio Plot, moctpouts rpaduk pyuxuuu H (x) Ha UHTEpBaje
X € [—3, 3] ;

3) ouuctuth ums H .

3amanue 9.6. Kycounsie ¢pynkuuu: Gynkius Condition - omeparop /;
1) ucnionb3ys BcTpoeHnyto ¢ynkiuto Condition B Buje oneparopa ( /; ), Co31aTh KyCOUHYIO

GyHKIHIO w(x ) , IMEIOIILYIO 3HAYEHUE x° mpu 0<x <5,
2
3HAaUYEHUE (x — 5) mpu 5<x <10,

2
3HAuEHHE (x — 10) mpu 10<x <15
snauenne 0 O mpu x >15;
2) ucnonb3ys BCTpoeHHYI0 pyHKiuto Plot, moctpouts rpaguk GyHkuuu w (x ) Ha UHTEpBaie
xe[0,20];

3) OUUCTUTH UMST W .

3anpanue 9.7. Kycounsle pynkiun: Gpynkus Piecewise

1) ucnionb3ys Gpyukuuio Piecewise, co3uars Kycounyo GpyHKIU©0 Y (x) ,
umeronyio 3aauenne 0 mpu x < —2,

3gauenne X +2 npu —2<x<0,

snauenne —X +2 mpu 0<x <2,

snauenne 0 mpu x> 2;

2) Ucnonb3ys BCTPOoeHnyro GyHkumio Plot, moctpouts rpaduk Gpynkuuu Y (x) Ha MHTEpBaje
xe [—4, 4];

3) ouncTuTh UM Y .

3amanue 9.8. Kycounsie pynkuuu: Gynkius Piecewise - omeparop {



Cpasuenue neiicteus pynkmuii Condition u Piecewise.
1) ucrionb3ys GpyHknuio Piecewise B orepaTopHOM MPEICTaBICHUN { , CO3J1aTh KYCOYHYIO

GyHKIHUIO yl(x) , umeronyto sHauenue | mpu 4 < x <2,

sgauenne 2 npu —2<x <0,
snauenue | npu 0 < x <2
3HaueHue 2 npu 2<x<4;

2) ucnione3ys yukimio Plot, noctpouts rpadux gpynxiun y1 (x) Ha MHTEpPBaJe X € [—4.1, 4. l] ;
3) ucnonb3ys ¢pynkuuro Condition B oneparopaom npezcrasienuu ( /; ), Co31aTh KyCOUHYIO
GyHKIHIO y2(x) , umeronnyro 3Hauenue 1 mpu 4 <x <2,

sgauenne 2 npu —2<x <0,

snauenune | npu 0 <x <2

3Hauenue 2 npu 2<x<4;

4) ucnions3ys ynkiuio Plot, mocrpouts rpaduk Gyuxiun )2 (x) Ha MHTEPBAJe X € [—4. L, 4. 1] ,
9T00BI rpauK MPaBUIBHO OTOOpaxacs, i GyHKIuH Plot ykaxuTe JOMOITHUTENBHYO OMIIHIO
PlotRange — {0, 2}

5) cpaBHUTDH PE3YJIbTATHI.

3aganue Ne 10. «['paduueckas dyakuug Plot u e€ ommu.
[Toctpoenue rpadukoB GYHKIHII, 3aJaHHBIX IBHO B AEKAPTOBOU CUCTEME KOODIMHAT.»

3ananue 10.1. [Toctpoenue rpaduka 0iHON QyHKIMIA.
[Toctpoenue rpadrka HECKOIBKUX (PYHKIMA B OJTHUX KOOPJAUHATHBIX OCSX.

1) npencraBuTh B BHE rpaduka QyHKIMIO y(x ) =xe " B amamasone 3uauennii X or 0 g0 5;

2) HOCTPOMTH B OJJHUX KOOPAMHATHBIX OCiX B auanaszone 3Hauenuii X ot 0 go 10 rpapuku
CJIeIYIONMUX TPEX HYHKIIHIA:
- KYCOYHOH (pyHKITNH yl(x) , IMEIoLIen

sgauenne 2 npu 0 < x <2,
sHauenne —X +4 mpu 2<x <4,
snauenne 2X —8 npu 4<x <6,
snauenne —X + 10 npu 6 <x <8,
snauenne 2 npu < x <10,

30

10+ x4’

X

- pyHKIMH y3(x)=10xe_ ;

- pyHKIIUN y2(x) =

3anpanue 10.2. 3aganue obnactu nzoOpakeHus Ha rpaduxe. HazBanue rpapuka u o603HaueHue
OCEH.

1) IMocTpouTs rpaduk GyHKIMHI y(x) = ln(4 — 2x) +x2 -2,

2) yCTaHOBUTH JUAnNa3oH u306pakaembix 3adenuii o ocu y or —0.7 mo 0.5

(onmust PlotRange);

3) ycranoBuTh HasBanue rpaduxa : “I'padux GyHKIMEA y(x) =In (4 — Zx) +x?2 -2«

(ommus PlotLabel);
4) ycTaHOBHUTBH 0003HAYEHUE 10 OCSAM X U ) cooTBeTCcTBEHHO (omuusa AxesLabel).

3anmanue 10.3. Ctuib u300pakeHus: ocel.



e—x

l+e2)(2-x)

2) yCTaHOBUTD HYKHBIA JUAIa30H U300pakaeMbIX 3HAUECHUN 110 00euM ocsiM (1mogo0paTh
CaMOCTOSTEIIbHO);

1) IlocTpouts rpadux GyHKIUU y(x) = (

3) ycTaHOBUTH Ha3BaHue rpaduka : “OyHKIHS ¢ pa3pbIBOM y(x) = (

l+e2)(2-x)

4) ycTaHOBUTh 0003HAUEHHUE IO OCSIM X M ) COOTBETCTBEHHO;

5) ycTaHOBUTH pa3mep mpudTa 1Mo ocsiM, paBHbIM 16-Tn
(ommust AxesStyle, nupexktua FontSize).

3ananue 10.4. M300paxeHue oceil U paMKHu.

sin x
1) Hoctpouts rpaduk GyHKIMH y(x ) = B JIMaNa3oHe 3HaYeHuii X ot —377 mo 377 .
2) yopath
-0Ch X, -0Chb Y, -o00eocH; (omnuus AXes)COXPaHUTh BCE TPU KAPTHHKHU ;

2) yCTaHOBUTH

- pamMKy BOKpYyT rpaduka 0e3 oceii;

- TOJIBKO JICBYIO Ml HWKHIOIO CTOPOHBI PAMKH M BEPTHKAIBHYIO OCh

(ormmmm Frame n Axes) coxpaHuTh 00€ KapTHHKHU.

[Ipumeuanue: oymMaiiTe, Kak MOKHO BCE TpaUKH U3 ATOTO ITyHKTa N300pa3uTh B BUC
TaOJINYKH.

3ananue 10.5. 3aganue ctums Haanucel Ha rpaduke. PacctaHoBka METOK-/I€JICHHM Ha OCSIX.
3amanne CTUIb JIUHUH.

sin x

1) ITocTpouTh B OAHUX KOOPAMHATHBIX OCSIX TpaduKu PpyHKIHH yl(x) = " yZ(x) =COSX
B JMaIa30He 3HaueHui X ot —377 1o 377.

2) yctaHOBUTH TUIl 6a30Boro mpudTta Arial, pasmep, paBHbIM 16-TH

(onuus BaseStyle, nupextusl FontFamily u FontSize) ;

3) yCTaHOBUTH pa3METKy IO OCSM: IO TOPU30HTAILHON OCH C IIaroM 77 ;

o BepTukanbHoi ocu ¢ marom 0.5 (ommus Ticks) ;

4) yeenmmauts yBeanunth Tonmuny oceii 1o 0.005 nonm ropusonTansHOro pazmepa rpadguka
(omuus AxesStyle, mupexktusa Thickness) ;

5) n300pa3uth MMHUIO 1-r0 rpaduka KpacHBIM MyHKTUPOM, 2-TO - CHHUM INTPUXITYHKTHPOM

(omus PlotStyle, mupextusst RGBColor u Dashing).

3amanue 10.6. (mpogomkenue 3amxanus 10.5) Odopmnenne pamku. Hanecenne THHMI CETKU.

1) nng rpaduka u3 npeabLayIIen 3a1a4n yopatb ocu U 0OpPMHUTH €ro B IPSMOYTOJIBHOM paMke
(onuus Frame);

2) IBHO yKa3aTh JWAIa30H 00JaCTH M300pPKEHHUS: 0 TOPU3OHTAIM OT —377 10 37T, TI0
Beptukanu oT —1 g0 1 (omust PlotRange) ;

3) yCTaHOBUTH pa3METKY:

10 HUKHEH CTOpOHE paMKH € I1aromM 77 (BMECTO caMoOl MpaBOil METKHU MOCTaBUTh 0003HAUEHUE X ),
110 J1eBO#t cTopone pamku ¢ marom 0.5 (BMecTo camoii BepxHel METKH IOCTaBUTh 0003HAYEHHE ))

(ommus FrameTicks) ;

4) 0TOOpPa3UTh KOOPIUHATHYIO CETKY, IMHUHU CETKH JTOJKHBI TPOXOIUTH Yepe3 METKH Ha OCSIX
(ommus GridLines);

5) ycranoBuTHh cepbiii 11BeT (hoHa (ommust Background, nupexktuBa GrayLevel).



Jananue Ne 11. «CnenuanbHble BUIBLL IBYMEPHBIX IPaQUKOB.»

3anpanue 11.1. [Toctpoenue rpadukoB TOUCUHBIX (TAOIUYHBIX) PYHKLIUH.
1) mpencTaBUTh B OJJHUX KOOPIMHATHBIX OCSX TpaduKy CIeTyIOnmxX
TOYECUHBIX (DYHKIUH, 3aJaHHBIX CIIMCKAMU CBOUX 3HAYCHUH :

x[12345678
V12345678
x[2345 6 7 89
¥4 681012141618

¥ 10.05 1. 1.5 2. 25 3. 35
y=e" 1.1.652.724.487.3912.1820.0933.12°

2) ucnone3ys onuuio PlotRange, noOuthcs n300pakeHns Bcex ToYeK Ha rpaduke ;

3) ucnonw3ys onmuto PlotStyle u mupekTuBy PointSize, yCTaHOBHTH CleIyIOINIHE OTHOCUTEIBHBIE
pasmepsbl uzoopakaeMbix Touek 0.015, 0.02 , 0.025 ans 1-ro, 2-ro, 3-ero rpadukoB
COOTBETCTBCHHO ;

4) u3y4uB 1o cnpaBke omniuio Joined, COEAMHUTH TOYKH TOJIBLKO MEPBOTrO rpaduka CIIonHOMN
JIMHHUCH;

5) u3yuuB 1o crnpaske oniuio Filling, moskcepumMeHTHpPOBaTh, YCTAaHABINUBAS [Tl HEE pa3InyHbIC
3HAUYEHUS, BBIOpATh HAanboJIee yaIauyHblli BAPHAHT ;

6) ucnonwzys onuuto PlotMarkers, cMeHuTh Mapkeps! 17151 0003HaUeHUs Touek (oOparure
BHHUMaHUE, 4TO TUpeKTHBa PointSize mpu 3ToM niepecTaéT AelicTBOBATh, 3aTO MapKePhl BUIHBI HA
JUHUH, UX COSAUHSIIONICH). YBEIUYUTh pasMep MapKepoB 110 15.

3apanue 11.2. [Toctpoenue rpadukoB GyHKINH, 3aJaHHBIX B OJSPHON CUCTEME KOOPIUHAT.
1) - moctpouTts rpaduk GyHKIMH, 331aHHON B MOJISPHBIX KOOpAMHATAX ¥ = SINQ ;

- ucnonb3ys rpaduky cunyca (SIN @) 1 KocuHyca (COS () B MONSAPHOI CHCTEME KOOP/IMHAT,

CO3/1aTh U3 IIATU OKPYKHOCTEHM KapTUHKY, OXO0XKYI0 Ha “Pomallky”, ¢ 4eTelppMs “JIenecTkaMu’
(cHM3Yy, CBEpXY, CleBa, CIIpaBa) U LEHTPAJIbHBIM KPYKKOM;

- OTMEHUTb U300pakeHUe OCei;

2) mpencTaBUTh OTJENBHO B MOJISPHBIX KOOPAUHATAX TpaduKU CAeIyOIMNX QyHKINN:

- ¥ =1—sIn@ xpacubmM nBeTOM;

. 5(20-7
r=e"%% — 2005(4(p) +sin’ (P2—4 IypPIyPHBIM [BETOM;

- Ui 00enX KapTUHOK OTMEHUTh U300pakeHue oceif;
3) - MOCTPOUTH B OJHUX KOOPAMHATHBIX OCSIX B MOJISIPHBIX KOOPJIMHATaX rpaUKu CIEIYIOMNX

dyHKumi: 7 =—3 f§+3, r=3 /;C+3, 7‘=e—2x, r:55in(5x+1)BnpenenaX
—X —X

xe[—ﬂ; 72'];

- YCTaHOBHUTH CIEAYIOIIME [IBETA JINHUI: KPAaCHBIN, CHHUMN, 3€JIEHBIN,0pPaHKEBBIH;
- OTMEHUTH U300paKeHUE OCeH;

- YCTaHOBUTD U300paKE€HNE PaMKU;

- yOpatb pa3MeTKy 1o e€ CTOpOHaM.

3apanue 11.3. [Toctpoenue rpadukoB GyHKINH, 3aJaHHBIX TAPAMETPUUECKU.



1) - moctpouts rpaduk GyHKIUUA Y (x) , 34JJAHHON CIEAYIOIMMH IIapaAMETPUUECKUMHU

ypaBHEHUSIMH: X (t ) =t 2 ; y(t ) = gt (3 —t 2) Py U3MEHECHHH ITapaMeTpa B Ipeiesiax

te[-2;2];

- MO/INIUCATH OCH;

- YCTaHOBHTH pa3Mep WIpudTa [JIs HaAIKMCEH 10 OCsAM, paBHbIM 14;

2) - TIOCTPOUTD B OJIHMX KOOPAMHATHBIX OCsX rpaduku aByx ¢pyHkiui y1 (x) u y2(x ) 3aJJaHHBIX
apaMeTPUYECKH

l-as dyHKUMA X| = 3cos’ ;= 3sin’ t;

(2 +cost)
> ) IIPY U3MEHEHUH NIAPAMETPa B TIPEIETIax

2-ast yHKUMA X, =3SInt; Yy = 3cos’ ¢
(3 +sin” ¢

te [O; 271'] ;
- 1300pa3uTh |-y JMHUIO 3eJEHBIM JJTMHHBIM ITYHKTHPOM, 2-YI0 - PO30BO# TOJICTOM JIMHHEH;
- yOpaTh ocH.

3amanwue 11.4. [ToctpoeHne KOHTYPHBIX TPapUKOB U TpapuKoB (PYHKIIHIA, 3aJaHHBIX HESBHO .
1) - mocTpouTH KOHTYpHEIN rpaduk GpyHkuu [ (x, y) = COSX + COS Y B mpenenax U3MEHEHHUs

apryMeHTOB X € [0; 27?] , VE [0; 27[];
- ucnonb3ys onuuio ContourLabels, yctanoButs moanucu 3navenuii ynkuun f (x, y) Ha

KOHTYPHBIX JINHUSAX;
- ucnonb3ys oniuio Contours, yBETUYUTh YUCIIO KOHTYPHBIX JUHUIM 110 15 - TH ;
2) - MOCTPOUTH OJHY KOHTYPHYIO JIMHUIO A1 QYHKIIUH U3 MPEIBbIIYLIETo 3aJaHusl, Ha KOTOpOH 3Ta

1

(yHKIMS IPUHAMAET 3HAYEHHUE, PABHOE | (x,y) =——=

2
- HallTH TaKkyo ke JIMHUIO Ha rpaduke U3 MpeablayIIero 3aaHus;
- ucrionb3ys onuio FrameLabel, ycraHOBUTH 0003HaU€HUE CTOPOH PaMKH;

- ucnons3ys onuuto PlotLabel, nognucats rpaduk « COSX +COS Y = —5 »;

- ucnonb3ys onuuto FrameStyle, yctaHoBUTH pazmep mpudTa A HaAUce Mo ocsM, paBHbIM 14;
3) - MOCTPOUTH B OJHUX KOOPAMHATHBIX OCSIX ITpaduku IBYX (QYHKIUH, 3aJaHHBIX HESBHO, T.€.
YPaBHEHUSIMHU:

1-as GpyHKuus |Sinx sin y| =1/2;

2-ast QyHKIHS |cosx cos y| =1/2

B IIpeJIeax U3MEHEHUS apIyMEHTOB X € [0; 272'] , V€ [0; 271'];

- IIOOKCIIEPUMEHTUPYITE, MEHS 3HAYEHHE KOHCTAHTBI U IIPE/IENbl M3MEHEHHS apTyMEHTOB,

4) - mocTpouTh rpad@uK QyHKIUH y(x) =x?—4x+7 8 Ipeenax U3MEHEHHs apryMeHTa
xe[0; 4],

- MCTIOMIB3Ys onuuio AxesOrigin, yCTAHOBUTH MEPECEUEHHUE OCEH B TOUKE ¢ KOOPAUHATAMH (0, 0) ;

- COXPaHHTH TIOCTPOEHHBIH TPaQuK B IEPEMEHHOM ¢ uMeHeM gF1;

VIS TOTO, YTOOBI 0003HAYUTH TOUKY MUHUMYyMa Irpaduka, BHITOJHUTE CIEIYIOIINE JeHCTBUS:
- IOCTPOUTH TPaQUKH IPAMBIX JIHHUH V=3 u X =2,

- n300pa3uTh 00€ JTMHUHM KPACHBIM ITYHKTHPOM,



- 1o00paTh AJs KaX10ro rpaduka npeesibl K3MEHEHHs IEPEMEHHBIX X U ),
- COXPaHUTh TIOCTPOEHHBIE TPAQUKU B IEPEMEHHBIX ¢ UMeHaMK 272 U 21’3 COOTBETCTBEHHO;

- ucnodb3ys GyHkiuo Show, n300pa3uTh Bee rpaduku BMecCTe;

- YCTaHOBHTH AMAIa30HbI n300paxenus ot 0 10 4 mo ropusonTanu u ot 0 70 8 MO BepTUKAIH;
- IOJIIUCATh OCH;

- YCTaHOBHTH BPYUHYIO pa3MeTKy Ha ocsiX 14-bimM mpudrom.

3aganue Ne 12. «Peuenue anrebpanyeckux ¥ TPAHCHECHIEHTHBIX YPABHEHUN U HEPABEHCTB.)

3aznanue 12.1. Penienue ypaBHEeHU B aHAJIMTUYECKOM BU/IE.

. 2
1) HaliTH aHAJIMTHYECKOE PELIEHNE KBaAPATHOTO ypaBHeHus obmero uga: a X~ +bx+c=0;

- OTIpe/IeNTh BEKTOp pemreHuit XX ;
- cleNaTh MPOBEPKY, MOACTABUB HAWICHHBIC PCIICHHS B HCXOIHOC YPaBHEHHE;

- BBIYMCIIUTH U peo0pa3oBaTh CIEAYIOLIEE BhIpaXKeHUE: d (x —X )(x — xz) ,Tae X u Xy -

HalJICHHbIE KOPHU;
CPaBHUTH PE3YJIbTAT C JIEBOM YaCThIO UCXOIHOTO YPABHECHHS;
2) HalTH TOYHBIE PELICHHSI CIEAYIOUUX MOJIMHOMHANILHBIX YPaBHEHUI:

2
4x° +6x% +3x—4=0;
20 12
2x+x°=0;
x5+x4+2f—mg+4x+3=0;
- IIOJIYUHUTDb HpI/I6J'II/I)KeHHBIe 3HAUCHHS DTUX KOpHCﬁ C O6BI‘IHOI71 TOYHOCTBHO
- IOJTYYUTh MPHUOJIMKEHHBIE 3HAYCHUS 3TUX KOPHEH ¢ TOUHOCTHIO 20-Th 3Havammx mudp.

3) HaliTH TOYHbIE 3HAUYEHUS KOPHEH TPUTOHOMETPUUECKOTO YPaBHEHUS:
sin3x+cos3x=0

3ananue 12.2. [TpubnuxéHHoe pelieHne ypaBHEeHH.
Hcnons3ys ¢pynkimio NSolve HalTH npUOIMKEHHbBIE pelIeHHs! TOJIMHOMUAIBHOTO YPAaBHEHHUS €

TOYHOCTBIO 10 10-TH 3HAUamuMX udp: ¥ x4 x> +4x+3=0

3azmanue 12.3. YucneHHOE pelIeHne ypaBHEHUN.
Ucnone3ys ¢pynkuuto FindRoot HailTh Tpu KOpHS TPaHCUEHACHTHOTO YpaBHEHMUSI:

COS(ln X ) —sin ( x/ 2) =0, HavanbHbBIE MPUOIMKEHUS ONPENETNTH TPAPUIECKH.

3ananue 12.4. PenieHre HEpaBEHCTB.

1) ucrone3ys komanay Reduce, pemmrs 4uCI0BOE HEPABEHCTBO: x> —6x+5<0;

2) HaliTH pelIeHne HEPABEHCTBA, COIEPIKAIIETO APAMETP x?—bx+5<0;

- 0CO3HATh U OOBICHUTH PE3YJILTAT;

- B IUIOCKOCTH (x,b) IIOCTPOUTH TpaduK GYHKIMH, 3[aHHOIM PABEHCTBOM x> —bx+5=0,

- IMama30H I HepeMeHHol X U mapamerpa b moao6parh caMoCTOATENBHO, TaK YTOOBI OB
BHIHBI o0jacTu pPEIICHUA HCPABCHCTBA,
- ucnonp3ys onuuto FramelLabel, moanucars Topu3oHTaIBHYIO M BEPTHUKAIBHYIO CTOPOHBI PAMKH.

3azanue 12.5. PeneHne cucTeM ypaBHEHUH B aHATUTUUECKOM BUJIE.
1) HaliTH aHATUTHYECKOE PEIIeHHE CIIEeTyIOIIeH CUCTEMBI alredpandeckux ypaBHEHUMN:

xX+ay=>b;

x+by*=a+b;



CeNaTh MPOBEPKY;
2) HAUTH TOYHOE PEIICHUE CIIETYIONIEH CUCTEMbI TPAHCLICHICHTHBIX YPaBHEHUMN:

log » (4x—2y):—1 ;
10 ;
m(x+2y)=2;
- HCIIOJIB3Ys OIICpaToOp IMMOACTAHOBKH, OIIPCACINUTh IICPEMCHHBIC XX H _)/:y , IPUCBOMB UM B KQUCCTBC

3H3.‘ICHI/H\/Jl, IIOJTYYCHHBIC PCIICHUA CUCTEMBI U1 IICPEMCHHBIX X H y COOTBECTCTBCHHO,

.. 2 :
- BBIYMCIIUTH MPUOIMKEHHOE 3HAUCHHE CIIEIYIONIET0 BEIpKEeHUsA: XX~ + 51n(2 yy) .

3ananue 12.6. [IpubnuxéHHOE pelieHne CUCTEM ypaBHEHUH.
- HAWTH IPUOJIMIKEHHOE PEIeHUE CIICAYIOIICH CHCTEMBI aNreOpanyecKuX ypaBHEHHMN:

2y+3x*=5;
x+7y2=175;
- onpenenuTh BekTopa pemennii XX u YY

- BBIYHCIIHTD BBIPAXKEHHE € 2 COS Ya4,Tn€ Xy V4 - BTOPOH KOPEHB JUI X M YETBEPTHIN - Ui )

COOTBETCTBEHHO.
3azanue 12.7. YucneHHOe pelieHrne CUCTEM YPaBHEHUH.
- HaliTU YMCIICHHOE PeLIeHHE CUCTEMbl ypaBHEHU:
X
e +2ylnx-3=0;
2 -0 -
x“y=3x+54=0;
- HayaJIbHOE NMPUOJIMKEHUE ONPEENIUTh rpaduuecku;

3ananue 12.8. PerieHne cuCcTeM HEPaBEHCTB.
1) HaiiTu perieHue ciaenyromeil CuCTeMbl HEPaBEHCTB:

5x+12<3x+20
x<2x+3
2x+720

2) HalTH pelIeHre CIeIyIoUIe CHCTEMbl HEPABEHCTB:
y> X2 +1
y+x>1

x*+ y2 <9

- IOCTPOUTH B OJJHUX KOOPANMHATHBIX OCAX Fpa(bI/IKI/I J'II/IHI/II\/II, 3aIaHHBIX PAaBCHCTBAMMU:
y:x2 +1; y+x=1; x? +y2 =9;;

- BKJIIOYHUTDH U300pa’keHHe Ocel;

- 00BSCHUTH Ha TpaduKe MOYICHHOE PEIICHUE /TSI CHCTEMBI HEPABEHCTB.

3amanue Ne 13. «Pemrenne nuddepeHIINANbHBIX YPABHEHUI.»

3ananue 13.1. Oburee penieHre 0ObIKHOBEHHBIX AU PepeHInanbHbIX YPABHEHUH.
1) HaiiTu of1ee pelieHne ypaBHEHHs IEPBOT0 MOPSIKa:

y'(x)=2Inx+x-2

2) HallTH OOIIKE pelIeHUsT ypaBHEHUH BBICOKOTO TIOPSI/IKA:



y"'(x):3x2—2x+1; y'"(x):y'(x)—Sy(x)+x2—1.

3anpanue 13.2. YactHoe penieHre 0ObIKHOBEHHBIX AU depeHnnanbHbix ypaBaenuil. 3agada Komm.
1) - naiitu yactHoe pemienue nupHepeHInaTEHOTO YPaBHEHNUS: y"(x) =xe ¥

[PH CIEIYIONINX HAYAIBHBIX YCIOBHSX: y(O) =1; y'(O) =0;

- onpenenuTh GyHKIH0 Y (x) , IBJIIOIYIOCS PEIIeHHEeM TaHHOM 3a1a4u;

- IOCTPOUTH rpaduK GYHKINYU HA UHTEpBAE X € [—2, 2], IO/IKCATh OCH; HAHECTH PAa3METKY 10
0CsAM: 10 X 0T -2 10 2 ¢ aroM 1; mo y or -1 go 1.5 ¢ marom 0.5;

2) HalTH penienue creayroniei 3anaun Kommu: y"(x) — 27/y'(x) + a)zy(x) =0; y(O) = A;
y'(O) =0, npuBecTH NoIyYEHHOE PEIIEHHE K HAMOO0JIeE IPOCTOMY BUJLY;

- onpeenuTh GyHKIH0 Y (x) , SIBJISIFOLIYOCS] PELIICHUEM YPaBHEHHS,

- HOCTPOUTH rpaduK PYHKIIMU HA HHTEPBAJIE X € [O, 5] , IOICTaBUB C TIOMOIIIBIO OIIepaTopa

TIOJICTAHOBKH /. BMECTO CHMBOJILHBIX IapaMeTpoB A, ¥, @ uucnossie 3Hauenus 1, 0.5, 5;

- IIOJINNCATh OCH;
- HAHECTHU pa3MeTKy 1o ocaM: 1o X oT 0 1o 5 ¢ marom 1; mo y ot -10 xo 10 ¢ marom 5;

- YCTaHOBUTD pa3Mep HaJIuCeH 1o OcsiIM, paBHbIN 14.

3anmanue 13.3. YncnenHoe penieHre 0OBIKHOBEHHBIX AU(QepeHINaTbHBIX yPaBHEHHUN.
- HAlTH YHMCIICHHOE pemeHne AuQQepeHInaIbHOT0 YpaBHEHUS: y"(x) y'(x) -X y(x) =1

K HaYaIbHBIX YCIOBHUSIX y(O) =1, y'(()) =1;
- onpenenuTh GyHKIUK ¥ (x) , ABJIAIONIYFOCS PELIEHHEM NaHHOM 3a1a4u;

- cO371aTh Ta0NHIly 3HAYCHHI MTOTyYeHHOW (PYHKIIUU B TUANa30HE X € (0, 5) c marom(.5,
IOJIIHCATh CTOJIOIBL,
- MOCTPOUTH TpauK MOTYUSHHOTO PEIICHHUS HAa MHTEpBAJIE X € (0, 5), MOJIIIMCATh OCH, HAHECTH

pa3MeTKy IO OCsIM:
no X or 0 go 5 cmarom 1 ;mo ) or 0 1o 40 ¢ marom 10;

3ananue 13.4. OOuiee penieHre cucTeM OOBIKHOBEHHBIX AU(PGepeHIInaIbHbIX YPaBHEHHH.
- HaliTH oO11ee pelleHne ciaeayroei cucteMsl TudhepeHInalIbHBIX YPaBHEHUH TEPBOro MOpsIIKa:

X' () =y(y)+2(t)
y'(t) = x(t) + 32(1)
Z'(t)=x(t)+ y(¢)

3aganue 13.5. YacTHoe pelieHrne cucTeM 0OBIKHOBEHHBIX MU (epeHIInaTbHBIX YPaBHEHUI.
- HAliTH 9acTHOE PelIeHNe CUCTEMBI MU (EepEeHITHATEHBIX YPaBHEHHUH MTEPBOTO
nopsiika:

X(t)=—ax(t)+my(t)
Y(t)=ax(t)-my(t)

CO CJIENYIOIMMH HAYAIbHBIMU YCIOBUSIMH: x(O) =1, y(O) =0;



- onpenenuTh GyHKiun X (t ) uY (t ) , SIBISIFOIIIAECS PEIICHUSIME CUCTEMBI, HCTIOJB3YsI OIIEPATOP
HOHCTaHOBKH, IIOACTABUTH BMECTO CUMBOJIBHBIX HapaMeTpOB (l) ad U M YUCJIOBBLIC 3HAUCHUA 2 n
1/4;

- IOCTPOUTH rpaUK NOJYyUYEHHBIX PEIICHUI Ha UHTepBaje [ € (0;1), HOJMUCaTh OCH; HAHECTU

pasmeTKy 1o ocsim: 1o X o1 0 1o 1 ¢ mrarom 0.2 ;mo ¥ or 0 no 1 ¢ marom 0.2;
1300pasuTh 00€ IMHUU YEPHBIM IBETOM, rpaduk a1 Gpyukuun X (t ) - TOHKOM JIMHUEH, 15

Gynkuuu Y (t ) - TOJICTOM JINHUECH;

ucnonib3ys onuuto PlotLegends, moanucaTs JMHUK; yCTAHOBUTh pa3Mep HAAMUCEH 110 OCsM,
paBHbIii 14.

3aganue 13.6. UncneHHOe peleHne CUCTeM OOBIKHOBEHHBIX AU ((epeHInanbHbIX ypaBHEHUH.
- HAlITH YHCIICHHOE PEIlIeHHE CUCTeMBI A PepeHIInaTbHbIX YPAaBHEHUH TIEPBOTO MOPSIKA:

X (t)=y(t)z(1)+1

Y(t)=x(t)z(z) -1

Z'(t)=x(t)y(1)+1
CO CJIEAYIOLUIMMH HAYaIbHBIMH YCIOBUAMH: x(O) =1, y(O) =0, z (0) =0 B nnanmasone
te (0;10) ;
- onpesenuTh GyHKuun X (t ), Y (t ), VA (t ), SIBJISIFOLIIECS PEIICHUSAMH CHCTEMBI,

- cO371aTh TaONIUIly 3HAUEHUH dTUX (YHKLUI B 1uanasone f € (0;10) ¢ marom 1, moamucars

CTOJIOLIBL;
- IOCTPOUTH TpaduK MOTYyUYEHHBIX PEIICHU Ha HHTepBane [ € (0;4) , IOJNCATh OCH; HAHECTH

pasmeTKy 1o ocsim: o X oT 0 1o 4 cmrarom 1 ;o ¥ ot 0 1o 4 ¢ marom 1;
ucnons3ys qupextuBy Dashing, nzo0pasuts rpaduk st Gyaxmuu ¥ (t ) - MYHKTUPHOW JIMHUEH,
11 GyHKIMH Z (l‘ ) - IITPUX-IIYHKTUPHOH JINHUEM;

ucrnons3ys oniuio PlotLegends, moanucats nuaum;
YCTaHOBUTH pa3Mep HaAMKCEH Mo ocsiM, paBHBIN 14.

3aganue Ne 14. «Co3tanne fuHaMUYeCKUX OOBEKTOB.»
JIBr>keHue Tena, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY B TOJI€ CHJIBI TSDKECTH ¢ YIETOM CHJTBI
CONPOTHUBIICHUS.

dopMyIMpoOBKa 3a/1a4UH.

Teno maccoit m OpocuiM ¢ Ha4alIbHOM CKOPOCTHIO VO IO/ YIVIOM (Y K TOPU30HTY B OJJHOPOJHOM
ToJIe TSKECTH C HAMPSKEHHOCTBI0 g . KooduimenT conpoTusnenus Bosayxa [ .

1. ITomy4yuTh 3aBUCUMOCTh KOOPJMHAT T€a X M )) OT BPEMEHHU [ .

2. ITocTpouTh TPAEKTOPHUIO IBUKEHHUS TENA.

3. I'paduyecku ncciaenoBarh BIMSHUE HAYATBHONW CKOPOCTH VO U yrjia O Ha TPACKTOPHIO MOJETA.

Teopus.
3ammeM BTOpoit 3aKoH HbIOTOHA ISt IBIDKYIIETOCS Tena B BHae: M d (l‘ ) =mg-—-[ V(t ) .

YuTéMm, 4TO CKOPOCTH V(t ) U yCKOpeHue d (t ) ABJISIFOTCS IEPBOM M BTOPOM IIPOU3BOJAHBIMH I10

BpEMEHH [ OT pajinyc-BEKTOPa F(t): V(l‘) = f'(t) , ﬁ(l‘) = 17”(1‘) Y TIEPETIUIIEM 3aKOH
JIBHIKEHUSI TETIA: mf"(t) =mg — ,Bf'(t) = mf"(t) + ﬂf'(t) -mg =0;



[Monyuennoe BekTopHoe ypaBHenue npoektupyeM Ha ock OX u OY , yuurtsisas, 4To npoekuusmu
paayc -BEKTOPa Ha 3TU OCH SBJISIOTCS KOOPAMUHATEL X U ) JOBHKYLIErOCs Tela.

B pesynbrare nosmydnM apa quddepeHunanbHbIX ypaBHEH s U1l TOPU30HTAIBHON X U
BEPTHKAIBHOI ) KOOpPAMHAT Teja: mx”(t) + ﬂx’(t) =0; my”(t) + ﬂy'(t) +mg=0.
IlopA10K NEHCTBUN.

1. Pents ypaBHEHHS 111 KOOPAUHAT X U ),

3a/1aB JUIS KaKJI0r0 YPaBHEHHMS 110 JIBA HAYAJIbHBIX YCIOBHSL:
- KOOPJMHATHI TOYKHU BBIJIETA TeJa (0,0) , T.C. x(O) =0u y(O) =0;

- ¥ IPOEKLMH HavanbHoii ckopoctd V) naocu OX u OY | 1.e. x'(O) =Vycosa n

y'(O) =V,sina ;

YkasaHue !

Bocnonb3yiTech 4na pewenuna aguddepeHumanbHbix ypasHeHunii pyHkument DSolveValue |, kotopas otanuaetca ot

DSolve Ttem, uto oTBeT BbIAAETCA HE B BUAE NPaBUA NOACTAHOBKM, a Cpa3y B BUAE GYHKLMN.
Mostomy, utobbl ONpeaennTb GyHKLUMIO-pelleHme, A0CTaTOYHO AaTh el UMS.

Mpumep. X[t _] = DSolveValue[ {x"[t]+ &> x[t] == 0,x[0] == 3, x[0] == 6}, x[¢],]

2. Onpenenute X u Y Kak QyHKIUU apryMeHTa [ ,SBISIFOIIUECS PEIICHUSIMA COOTBETCTBYOIUX
YpaBHEHUH.

3. 3axarthb, ONpeAeiuB COOTBETCTBYIONINE MTEPEMEHHBIE!

- yckopeHue cBoboaHoro nagenus g =9.8;

- maccy tena m=0.1;
- ko3bduument conporusnenns Bozayxa [ =0.1;

- HAYaJIbHYI0 CKOPOCTH VO = 10 ;

- YTOJ1 BbUIETA K TOPU30HTY X =TT / 4.

4. TIoCTPOUTH TPAEKTOPHIO JIBUKEHHS TeJa B KOOPAMHATAX X M ) TIPH U3MEHEHUH BPEMEHH
nonéra ¢ B npenenax t € (0, 2.5).

- YCTQHOBUTB 00JIaCTh H300paKEHUS (0, 5) - 110 TOPU3OHTAJIN U (0, 2) - 110 BEPTUKAJIH ;

- IOJNIKACATh OCH ;
- YCTaHOBUTD PA3METKY (ZIeJIeHus1) Ha ocsax yepe3 | - mo ropusoHTanu u yepe3 0.5 - mo BepTuKau ;
- U300pa3UTh JTUHUIO TPAEKTOPUH YEPHBIM IIBETOM ;
- YBEJIMUYUTH pa3mep mpudTa mo ocsim 1o 16 .
5. 3HaKOMUMCH € NTaHETbIO 1711 PUCOBAHUS.
Co3nanspiii TpaduK MOKHO TOPUCOBBIBATD, UCTIONB3YS MTaHEIh HHCTPYMEHTOB ISl PUCOBAHMS.
- BKJIFOYMTD NaHeNb U1 pucoBanus: MeHto Graphics — myHkT Drawing Tools ;
- BOWTH B PeKUM PEAAKTUPOBAHUS TpaduKa, ABAKIBI MEIKHYTH 0 HEMY, TIPH 3TOM OKPY>KaroIIast
€ro pamMKa CTaHEeT Cepo ;
- OT TOYKH MaKCUMyMa TPAeKTOPHH MPOBECTH KPACHBIC TyHKTUPHBIC JINHUU:
BepTHKanbHyIo BHu3 K ock OX u ropusontanshyio BieBo k ocu OY ;
- IOCTaBUTH CUMBOI /I (BBICOTA) PALOM C BEPTUKAILHOI TMHUEH,
YCTaHOBUTH pa3Mep CUMBOJIA paBHbIM 18;
Ykasanue |
1. BepTuKanbHble U FOPU3OHTa/IbHbIE AMHWUM YA06HO prcoBaTh, yaepkusas knasuwy Shift
2. YCTaHOBWTb CTUAb IMHUM MOXKHO B pasgene Stroke nanutps Drawing Tools
3. YCTaHOBWTb CTUAIb TEKCTa MOXKHO B pasaene Text naautpei Drawing Tools
6. Ucnonw3ys pynkmuio Manipulate co3nate TMHaMUYECKH H3MEHSIEMYIO KapTHHKY.
- IMHAMHYECKUM NapaMeTPOM CIENaTh MAaKCUMaJIbHOE 3HAUYEHUE MEPEMEHHOMN [ - BpEMEHH MOoETa,

T.. ax 3

- TIpe/ielIbl M3MEHEHHs apamerpa £, ycTaHoBUTh B quanasone ot 0.01 10 2.5 ;



- YCTaHOBHTbH HauaJbHOE 3HaYeHHE mapamerpa I, paBHbM 0.01 1 naTh emy Ha3BaHHe "BpeMs

nonéra" ;
7. I3y4nTh BIMSIHUE HAYAIbHOM CKOPOCTH.

- cOpocHTh 3HAUEHHE TIepemMeHHol V),
60 komanao# Clear , nubo oneparopom copoca ( =. ) ;
- onpenenuth pyHkipu X1 u Y1 kak pyHKIMH AByX NEPEMEHHBIX: [ | VO , IPUCBOUB UM

3HayeHus Gyukmmit X (t ) uY (t ) COOTBETCTBEHHO;

- CKOIIMPOBATh BCIO PyHKIMIO Manipulate U3 mpeapIIynero 3aaanus,

3aMeHUB (PYHKIIUH X(t) u Y(t) Ha Xl(t,VO) u Yl(t,VO);

- I0GABHTD €IIE OJIMH JIMHAMUYECKUH IapaMETP - HAYAIBHYI CKOPOCTH V() , ycTaHOBHMB mpezienbl

nu3MeHeHus ot 1 10 15 ¢ HayabHBIM 3HaUY€HUEM, PaBHBIM 5 U Ha3BaHUEM "HadallbHasi CKOPOCTh" ;
8. I3yunTthb BIMsHME YIJIa BBUIETA.

- cOpoCUTh 3HAUCHHUE NTEPEMEHHON ! ,

60 xomanoi Clear , nubo oneparopom copoca ( =. ) ;

- onpenenuth Gyukimu X2 u Y2 kak Gpynkuun Tpéx nepemennsixf, Vy n @ , npuceous um
3HaueHus pynkuuii X (t ) nuY (t ) COOTBETCTBEHHO ;

- CKOIUPOBaTh BCIO (pyHKIUIO Manipulate U3 npeasiayILero 3ajganus,

3aMEHUB (QyHKIUH Xl(l‘,VO) u Yl(t,VO) Ha XZ(t,VO,a) u Y2(I,V0,a);

- 100aBUTH €I OANH TUHAMUYECKHH apaMeTp - yroj BbUIeTa ¢ , yCTAHOBHUB TPU BO3MOXKHBIX
3HaueHus 7T / 6,7 / 4 / 3 ¢ HayaTLHBIM 3HAYCHUEM, PABHBIM 7T, / 4 w naspanuem "yron BuIeTa";

- ucnonb3ys onuuto ControlType , yCTAaHOBUTB [1sl TPEX SJIEMEHTOB YIPABIeHUs: Loy » Vo 1 &

cieaytromue Tunsl : Manipulator, Manipulator u RadioButton .
3ameyaHue.
Tun YHOPAaBJIAIOIICTO 2JIEMCHTA Manipulator YCTaHABJIMBACTCA 110 YMOJIYAHUIO AJI1 JTMHAMHWYCCKOI O ImapamMeTpa ¢

HENPCPBIBHBIM U3MCHCHHUCM B 3a/IAHHOM JIUAIIa30HE. HO3TOMy JUI YIIPaBJIAIOIINUX 3JICMCHTOB tmaX u VO

HHUYETO0 HEC UBMCHUTCA, a JJId 3JIEMCHTA O/ naHenb yipaBJeHUA 6y,I[GT BBITJIAJACTh NHAYC.

KpnTepml OLCHUBAHUSA OTBETOB HA BOIIPOCHI IIPHA 3allIUTE paﬁoTbI

Iloka3zaTenun Ha «3aureno» Ha «He 3auTeno»

DopmyJIbl, [TpumensroTcst HEOOXOAUMEBIE B Hcnonp3yroTcs HEMpUMEHUMBIE B

KOMAaH/IbI, YCIIOBUSIX MOCTABJIECHHOW 3aa4u YCJIOBUSIX MMOCTABJIEHHOM 33141

BBIYHCIICHHS] | KOMaH[Ibl 0€3 CHHTaKCUYECKHUX KOMaH/Ibl; B 0a30BBIX BBIPAKEHUSIX
OIMOO0K; BEIYMCIICHUS BHITIOJIHEHBI B JTOTTYTIIEHBI OIMOKN; BRIYMCIICHUS
MOJIHOM 00BbEME U TIPEICTABICHEI B OTCYTCTBYIOT WJIH BBIIIOJHEHBI
COOTBETCTBYIOILIEM 33JJaHUI0 (hopMare. | HEKOPPEKTHO.

I'pacduxu [TocTpoeHHas 3aBUCUMOCTh UMEET Bun 3aBucumocTeil HEBEpHBIN,
BEPHBIN BUJI, TIO OCSIM yKa3aHbI COOTBETCTBYIOLIEE 3aJaHUIO
apryMeHT U UMs GYHKIIMH CO CBOUMHU | opopmiieHHe TpadUKOB OTCYTCTBYET.
€IMHUIIAMU, €CTh IIKaJIbl Ha OCSIX,

HAHECEHBI KOHTPOJIbHBIE METKH,
COOTBETCTBYIOIINE 33JaHUIO.

OOvbsacuenus | [lanbl pa3BEPHYTHIC, KOPPEKTHBIC OOBbscHEHHE OTCYTCTBYET.

(oTBEeTHI HA | OTBETHI HA BCE BOMPOCHI; MPABUIBHO

CMBICJIOBBIE | HUHTEPIIPETUPYIOTCS PE3YIIBTATHI

BOIIPOCHI) BBIYMCIICHUI

[IIxana orieHUBaHUL:




0 6anIoB — «HE 3aUTECHON;
1 6amn — «3a4TCHON;

CyMmmupyroTcst 0auibl 32 KaXIyH0 JJa0OpaTOPHYIO padoTy.

Jlomyck 3 3a4€Ty OCyIIECTBISETCA MO KOJIMYECTBY HAOpaHHBIX OaylIOB:
MeHee 60% OT MakCUMaJIbHO BO3MOKHOTO KOJIMUECTBA 0AJIIOB — K 3a4€Ty HE JIOMyCKaeTCs,
60-80% OT MakCMMAaJIbHO BO3MOKHOTO KOJIMYECTBA 0AJJIOB — IOMHMO OCHOBHOI'O 3aU4E€THOIO

3a/IaHMS BBITIOJHSAIOTCS JIOTIOJTHUTEIIbHBIE 33JIaHUS 110 MPOITYIIIEHHBIM TEMaM;

80-99% oT MakCHMaJIbHO BO3MOKHOI'O KOJIMYECTBa OAJIJIOB — OCHOBHOE 3a4ETHOE 3aaHHE;
100% oT MakcCHMMaJIbHO BO3MOYKHOTO KOJIMYECTBa 0AJIJIOB — MPOCTABIISIETCS 3a4ET aBTOMATOM.



2. Crincok BONPOCOB M (WJIH) 3aIaHUi J1JIS IPOBeleHUs IPOMEKYTOYHOM aTTecTAMU
Cnucok 3agaHui K 3a4eTy
3adeT BBICTABIISIETCA 110 PE3YJIbTaTaM BBIMOJHEHHUS 3a/IaHUIl B MpoLecce TeKyei
aTTecTalMu, a TAK)KE BHINOJTHEHUS 3a4€THOI0 3a/1aHUS.

3aueTHOE 3agaHue. MccnemoBanue (bVHKHI/II/I.

1. 3agath GyHKIHIO f (x) JUTSI CBOETO BapUaHTA.

2. Pens ypaBuenne f (x) = (), BEIYMCINUTH KOOPAMHATHI TOYEK IEpecedeHus rpaguka
byHKIUM ¢ ochio abcuucc. Mcmomnp3ys oneparop mojAcTaHOBKH, IPUCBOUTH TIEPEMEHHBIM
X1, X9, ... HAWJCHHBIE 3HAYECHUA KOOPIAUHAT 1-0H, 2-0M U T.JI. TOYEK IIEPECEUCHUSI.

3. BeI4uCIMB Mpou3BoaHy0 f '(x) ¥ TIPUPABHSAB €€ HyJII0, PENIUTh ypaBHeHue | '(x) =0,

OIIPEJIEIIUB TEM CAMBIM TOJIOKEHUE OCOOBIX TOUEK QYHKIMH | ( x) : TOYEK DKCTPEMYMOB U

TOYEK neperuoa.
CH[}aBKaZ B 0co6r1x Toukax 1-as MMponu3BOaHasA 06pa]l[a€TC§I B HOJIb.
Hcnonb3ys onepatop NOACTaHOBKH, CO3/1aTh CIIUCOK XEXIF - CIIMCOK KOOPIUHAT HalICHHBIX

0COOBIX TOUEK (PYHKIIMH f (x)
4. Vicnionp3ys omeparop MOJCTaHOBKH, BEIYUCIUTE 3HAUCHHUE 2-01 MMPOU3BOIHON OT (DyHKITHIA
f (x) B 0COOBIX TOUKax. OnpenenuTs BUA 0COOBIX TOYEK - TOYKA MUHUMYMa, TOYKa MaKCUMYyM

WM TOYKa nepem6a.
Cnpagka: Ecnu 2-ast mpou3BoiHast B 0000 TOYKE OTPHUIATENbHA - 3TO MAKCUMYM, €CIIH MOJIOKUTENIbHA -
MUHHMYM, €CJIM paBHa HOJIIO - 3TO TOYKa Meperuoda.

Hcnonb3ys onepaTop MOACTAHOBKH, HAWTU 3HAYeHHS QYHKIUH [ (x ) B OCOOBIX TOYKaX.

5. IlocTpouts rpauk QpyHKIUU:

- moo0paTh ONTHUMAIBHYIO 001aCTh 300paXKkeHus rpaduka;

- IOJITUCATh OCU KOOPJIMHAT;

- HAHECTH pa3METKY IO OCsIM;

- YCTAHOBUTH TOJIIIUHY OCEH, paBHYIO IBYM IHUKCEIISIM;

- YCTaHOBUTH pa3mep mipudra - 16, Hazpanue mpudra - Courier, HauepTaHue - TOIACTHIH - Bold;
- 1300pa3uTh rpauK 4YepHOH TOJIICTON JIMHUEH, OTHOCUTENIbHYIO TOJIINHY JUHUU YCTAaHOBUTD
passoii 0.009;

- HAHECTHU CETKY CUHUMHU JIUHUSIMH.

6. O603HAYUTh TOYKU IKCTPEMYMOB KPACHBIM ITYHKTUPOM.

Ykazanus:
- JUIsl IOCTPOGHHMS IMTyHKTHPHBIX JIMHUM, Napajlie]bHBIX 0CSIM KOOPAMHAT, BOCIOIb30BaThes pyHKmei ContourPlot;
- uIst 00beTMHEHHS TPa(UKOB BOCHONB30BaThCs (pyHKIMEH Show.

7. C MOMOIIBI0 MHTErpaja OT MOLYJIs 3a1aHHOM QyHKIMu | (x) BBIUMCIIUTH IUIOUIA(b O0JIACTH
noJ (WK Haj) KPUBOM, pacronoKeHHONH MEX/Ty IByMsl TOUKaMU IiepecedeHus rpaduka ¢ 0Cbhio
a0cmucc, T.e. TOUKaMu X| 1 X .

8. Co3narh TabymIy 3HaueHui QyHKIUH [ ( x) Ha MHTEPBAJIC U3MEHEHHUs IEPEMEHHON X ,

PacoN0KEHHOM MEKIY JAByMs TOUYKaMU IepeceueHns rpaduka ¢ ocbro abcuuce Xy U Xy .

Odopmuts Tabauiy.

9. ChopmynupoBaTh OTBET B TEKCTOBOM CTPOKE HMXKE TpaduKa, B KOTOPOM yKa3aTh 0OCOOBIE
TOYKH, X THUII, 3HAYCHHE (PYHKIIMU B 3TUX TOUKAX U BBIYMCICHHYIO IUIOMAAb 001acTH oA (MiIn
HaJ) KpUBOH.



BapuanTel 3agaguii

Bapuanr 1. f(x)=x4 +2x° -1,

Bapuanr 2. f (X
Bapuanr 3. f(x

(x)=
(x)
Bapuanr 4. f(x)
Bapwuanr 5. f(x)
Bapwuanr 6. f(x)
(¥)=
(x)
(x)

Bapuant 7. f (X

Bapuanr 8. f(x

Bapuant 9. f(x

xt -4 ]Ox2+3x—4;
In(4-2x)+x° -1,

“(x=3)—6x" +10x+7;

xlmxex—i—
10°
=x +x¥ -2,
1 1 1
=5+— +x+—2+x +—+x
X X x

Bapuanr 10. f(x) =2x° —20x-5;
Bapuanr 11. f(x)zxzx(lnx—1)+2;

Bapuanr 12. f(x):e_zx(x+2)+§—x;

X

3

2x(3x—9x+1)—4x-3x+36x2—4x+10;

(x* + 22 =1)(x=In(7-4x) -2);

Kpurepun oueHuBaHMsI 0TBETOB HA BONPOCHI MPH 3aIIUTE 3a4€THONH padoThI

IHoka3aresu Ha «3auteno» Ha «He 3aureno»

Dopmyibl, [TpumensroTcst HEOOXOANMBIE B Hcnonb3yroTcss HeNpUMEHUMBIE B

KOMaHJIbl, YCIIOBUSIX MOCTABJIECHHOMW 3aa4u YCJIOBHUAX MMOCTABJICHHOMN 3a/1a4n

BBIUMCJICHHS | KOMaHJIbl 0€3 CHHTaKCUYEeCKHUX KOMaH/Ibl; B 0a30BBIX BBIPAKEHUAX
OIMOO0K; BEIYUCIICHUS BHITIOJIHEHBI B JOTYIIEHBI OITUOKN; BBIYUCICHUS
MOJIHOM 00BbEME U TIPEICTABICHBI B OTCYTCTBYIOT WJIH BBIITOJTHEHBI
COOTBETCTBYIOILIEM 33JaHUI0 (hopMaTe. | HEKOPPEKTHO.

['paduku [TocTpoeHHas 3aBUCHUMOCTh UMEET Bun 3aBucumocTeil HEBEpHBIN,
BEPHBII BUJI, TIO OCSIM yKa3aHbI COOTBETCTBYIOLIEE 3aJaHUIO
apryMeHT U UMs (PYHKIIMH CO CBOUMHU | opopmiieHne TpadukoB OTCYTCTBYET.
€IMHUIIAMU, €CTh IIKaJIbl HA OCSIX,

HAHECEHBI KOHTPOJIbHBIE METKH,
COOTBETCTBYIOIINE 33JaHUIO.

OOvbsicuenus | Jlanbl pa3BEPHYTHIC, KOPPEKTHBIC OOBbsiCHEHHE OTCYTCTBYET.

(OTBETHI HA | OTBETHI HA BCE BOTPOCHI; MPABHIHHO

CMBICJIOBBIE | MHTEPIIPETUPYIOTCS PE3YIIBTATHI

BOIIPOCHI) BBIYMCIICHUI
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Ipuiaoxenne Ne2 k padoyeil mporpamMme I CIUANINHbBI
«AJITOPUTMBI U CTPYKTYPHI
naHubIx Ha Wolfram»

MeToanyecKkue yKa3aHUs JJIsI CTY/IEHTOB 110 OCBOEHHIO JUCIIHIIIMHBI

OcHoBHOI (hopMOil ycBOeHUS yuyeOHOro marepuana Mo AUCHUILUIMHE «AJTOPHUTMBI H
CTPYKTYpbI JaHHBIX Ha Wolfram» sBrsercs mpakTtudeckas paboTa CTyJIeHTa, MPHYEM B
JO0CTaTo4yHO OonbimioM oObeMme. Ilo BceM TemMaMm mpenycMOTpEeHbl 3aJaHHsl CaMOCTOSTENIbHOU
paboThl, HA KOTOPBIX MPOMCXOJUT 3aKPEIUICHUE M3YyYSHHOTO MaTepuana U oTpadOTKa HAaBBIKOB
paboThI ¢ KOMIIBIOTEPOM M ONEPALIMOHHON CUCTEMOH.

OcBouTh BOIPOCH! AUCLUILIMHBI «AJITOPUTMBI U CTPYKTYPHI AaHHbIX Ha Wolfram»
CaMOCTOSITENIBHO CTYJEHTY JI0CTaTOYHO clIokHO. ITocemienne Bcex mpeayCMOTPEHHBIX 3aHATHH
SIBIISICTCS COBEPLICHHO HEOOXOAUMBIM. be3 yIOpHBIX U peryssipHbIX CAMOCTOSITEIbHBIX 3aHATHI
B TEUCHUH 2 CEMECTPOB CAATh 3a4€Thl IPAKTUYECKU HEBO3MOXKHO
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