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1.IHOACHUTEJIBHAS 3AIINCKA

MeTtoauyeckue ykazaHus K MPOBEJICHUIO MPAKTUUYECKUX 3aHITHHM U TaOOPaTOpHBIX padboT
no yueOnoi# mucuuruae OI1.10 Yucnennsie MeToabl, IpeaHa3HadeHbl 11 o0ydatomuxcs CI1O
no cneranbHocT 09.02.07 b opmamoHHbIe CHCTEMBI M TIPOTPAMMHUPOBAHHE.

YpoBeHb  MPOQPECCHOHAIBHONH  TOATOTOBKM MO  CHEIHAIBLHOCTU 09.02.07
Nudopmanimonneie  cucTeMbl ©  mOporpammupoBanme, omnpenemsemeii  OI'OC  CIIO,
npelycMaTpuBaeT BJIAJICHWE TMPAKTUYCCKMMH HaBBIKAMH  BBIOOpAa  MaTepuajoB IS
npohecCuOHANBEHOM NeSTeNbHOCTH.

dopmupyemMbie KOMIETCHIINH, Peali3yeMble B IMPOIIECCE BBIMOJIHEHUS MPAKTUYCCKUX
3aHATUHN U JIaOOpaTOPHBIX paboT:

yMeHus

- HUCIOJb30BaTh OCHOBHBIC YHCIICHHBIC METOJbI PEIICHUS MaTeMaTHYCCKUX
3a/1a4;

- BbIOMpaTh ONTHUMAJIBHBIM YHCICHHBIA METOJ IS PEIICHUS IOCTaBICHHOU
3a/1a4u;

- J1aBaTh MaTeMaTHYECKHE XapaKTEPUCTHKN TOYHOCTH MCXOTHOW HH(POpMALIMK K
OILICHHUBATh TOYHOCTH HOHy‘IeHHOFO YUCJIICHHOI'O pemeHH;{;

- pa3pa6aTI)IBaTI) aJIFOpI/ITMI)I n HpOFpaMMI)I JUUISA peIHeHI/Iﬂ BBIYUCIIUTCIIbHBIX
3aJ1a4, YYUThIBasi HEOOXOIMMYIO TOYHOCTD ITOJIy4aeMOro pe3ybTara.

3HAHUA

- METO/Ibl XPAaHEHUS YHCEJI B MAMSTH 3JIEKTPOHHO-BBIUMCIUTEIHLHON MAIlIMHbI
(manee — 9BM) u aeiicTBUA HaJl HUMH, OLICHKY TOYHOCTH BBIYMCIICHUM;

- METOJbl PEIIEHUS OCHOBHBIX MaTEMaTHYECKHUX 3aJad — HHTETPUPOBAHUS,
muddepeHIMPOBaHUS, PEIICHUS JTUHEHHBIX M TPAHCICHICHTHBIX YPaBHCHHHA U
CHUCTEM ypaBHEHHUH ¢ noMmouipo 9BM.

Brimonaenune nabopaTopHbIX padoT CIOcOOCTBYET (POPMUPOBAHUIO M PA3BUTHIO OOIINX U
npo¢eCCHOHATBHBIX KOMIIETEHIIU:

Kon HaumeHoBaHHe 001X KOMIIeTeH M

OK 01. Boibupate  cmocoObl  pemieHuss  3amad  Opo(eCCHOHANBHOW  JEATENBHOCTH,
IPUMEHHUTEIBHO K Pa3JIMYHbIM KOHTEKCTAM.

OK 02. OcyiecTBIATh MOKMCK, aHAJIM3 W WHTEepHpeTanuo MH(opMaruu, HeoOXOAUMOM At
BBINIOJTHEHUS 33124 NPOo¢deCCHOHATbHON JAESITEIbHOCTH.

OK 04. Paborare B KoOJUIEKTHBE U KOMaHe, 3(pPEeKTUBHO B3aMMOJEHCTBOBATH C KOJUIEraMH,
PYKOBOJCTBOM, KIIMEHTAMH.

OK 05. OcCy1IecTBIATh YCTHYIO U MIUCbMEHHYI0 KOMMYHHKAIIMIO Ha TOCYJJaAPCTBEHHOM SI3BIKE C
Y4€TOM 0COOEHHOCTEH COLMAIBHOIO U KYJIBTYPHOIO KOHTEKCTA.

OK 09. Hcnonp30BaTh HHGOPMaLIMOHHBIE TEXHOJIOTUH B IPO(ECCUOHATIbHON JESITEIbHOCTH.

OK 10. ITonp30oBaTbecs  MpodeCCHOHATBHOM — JTIOKyMEHTallMell Ha TOCYJapCTBEHHOM U
WHOCTPAHHOM SI3bIKE.

Kon HaumeHnoBanue npogeccnoHaIbHbIX KOMIIETEHIHI

[1IK 3.4. | IIpoBOAUTH CpAaBHUTENBHBIN aHAIN3 NPOTPAMMHBIX IPOAYKTOB U CPEICTB pa3pabOTKH,
C IIeJIbI0 BBISBJICHUS HAWIY4IIEro PEUICHHUs] COTJIACHO KPHUTEPHUSM, OIpe/eIeHHbIM
TEXHUYECKHUM 3aJIaHUEM.

[IK 5.1. | Cobupare HCXOAHbIE JdaHHBIE Ui pa3pabOTKM TNPOEKTHOW JIOKyMEHTAalluh Ha

MH(OPMALIMOHHYIO CUCTEMY.




2. ObIME PEKOMEHJAIOHMMU IIO BbBIIIOJHEHUIO U O®OPMJIEHHUIO
JIABOPATOPHBIX PABOT

JIaboparopHbie (IIpakTUYECKHe) pabOThl BHIMOTHSIOTCS OOYYAOIUMUCA TO Tpaduky,
COCTABJICHHOMY B COOTBETCTBHU ¢ pabodeil mporpammoit ydeOHol mucuuminabl OI1.10
YHucneHHbIE METOIBL.

Vyeonas aucnumumHa OI1.10  YwcieHHble METOABI 3aBUCHUT OT  COJCPIKAHHS
1ab0paTOpHBIX (MPAKTUYECKUX) pabOT, KOTOPBIE COOTBETCTBYIOT Oosiee TITyOOKOMY OCBOSHUIO
TUCIUIUIMHBI, 3aKpeIJICHUIO TEOPETUYECKUX 3HAHUW W  TNPUBUBAIOT  OOydYaromIUMCs
MPAKTUYECKHE HABBIKK CAMOCTOSTEITLHOU PabOTHI.

3agaya mabopaTopHBIX pabOT (NMPAKTHYSCKUX 3aHATHI) — 3aKPElUTh TCOPETHUCCKHE
3HaHUS 00yYaroIINXCsl.

CornacHo y4eOHOro IUTaHa MO CHEHUAIBHOCTH U MPOrpaMMbl Yy4eOHOM TUCIUILIMHBI
OIl.10 YwucrnenHsle MeTOnbl  HA Ja0OpaTopHbIe 3aHATHS OOydarommuxcs BbineneHo 18
aKaJeMHYECKHX 4acoB, U3 HUX:

Ne u HaumMeHOBaHMe pa3/iesioB (TeM) KoJsinyecTtBO 4yacoB
Jlaboparophas padota Ne 1 mo Teme «/lericTBus ¢ MPUOIKEHHBIMA 2
YHCITAMUY
Jlaboparophas pabora Ne 2 o Teme «HuciaeHHoe pelieHre ypaBHEHUH 2
METOOM IIOJIOBUHHOT'O JICJICHHSI U UTEPALIUID
Jlaboparophas padota Ne 3 mo Teme «UncineHHOe peleHne ypaBHEHUI 2
METO/IOM CEKYIINX B XOPI»

Jlaboparophas padota Ne 4 o Teme «PerieHue cucreM JIMHEHHBIX 1
YpaBHEHUH METOJIOM IIPOCTON UTEPALIH

Jlaboparophas padota Ne 5 o Teme «Pernienne crucreM JTMHEHHBIX 2
ypaBHEHUN METOJIOM 3eHIems»

Jlaboparophast pabota Ne 6 o Teme «MHTeproanpoBanue QyHKIUNA» 1
JlaboparopHas padota Ne 7 mo Teme «HucineHHoe 2
T epeHInpPOBAHUE

Jlaboparophas padota Ne 8 o Teme «HHCIEHHOE HHTETPUPOBAHKE C 1
OMOLIBI0 GOPMYJT IPSIMOYTOJIBHUKOB U Tpaneuuii»

JlaGoparophast padora Ne 9 o Teme «HuciaeHHOE HHTETPUPOBAHHE C 2
nomonipio popmyn Cumrcona, Hetotona-Koreca u "ayccay

Jlaboparophas padora Ne 10 o Teme «MeTo1 OCIEI0BATEILHOTO 1
Jud dhepeHIrpOBaHUsD)

JlaGoparopnast padora Ne 11 o Teme «HucneHnoe penieHue 2
T pepeHInATBEHBIX YPaBHEHUI»

HUTOI'O: 18




3. METO/IUKA IIPOBEJEHUS JIABOPATOPHBIX 3AHATHUI

Lenp nabopaTopHbIX pabOT: U3Y4YUTh OCOOEHHOCTH PA3JIMYHBIX METOJIOB PEIICHUS
anreOpanvdecKuX M TPAHCICHACHTHBIX YPABHCHHUN PA3TUYHBIMU METOJIaMU, IPUOOPECTH HABBIKU
pemenust CJIAY, ypaBHeHuH, ¢ moMotibio cpeacte MS Excel BeimoHeHus 3a1anus.

Hcxons, 13 MOCTaBIEHHBIX 1ieieil B paboTe OyayT pemaTbes CIeayoNe 3a1auu:

- U3y4UTh METOJAbl XpaHEHHUs uucen B mamsatd DBM u neicTBUS Haj HUMH, OLICHKY
TOYHOCTH BBIYHCIICHUH, T.€. IEHCTBUS C MPUOIMKEHHBIMU YHCIIAMU;

- U3YYUTh METOJbl PEIICHUS OCHOBHBIX MaTeMaTHYEeCKUX 3a7ad — HMHTErPUPOBAHMS,
muddepeHIMpPOBaHUS, PEIICHUS JWHEHHBIX W TPAHCICHACHTHBIX YPAaBHCHHH U CHCTEM
ypaBHEHUH ¢ noMmouipio I9BM;

- UCTOJI30BaTh OCHOBHBIE YHCIIEHHBIE METO/IbI PEIICHUS MaTeMaTHUYECKUX 3a/a4;

- pa3palaThiBaTh AJITOPUTMBI M MPOTPAMMBI JUIS PEIICHUS BBIYMCIUTENBHBIX 3ajad,
YYUTHIBAsT HEOOXOAMMYIO TOYHOCTb IMOTYy4aeMOro pe3ybTaTa.

3akperuieHue 3HaHUH 110: H3yYSeHHOMY MaTepHaly AUCHUIUINHBI YACICHHBIE METOIBI.
O3HAaKOMHTBCS: C pa3nu4HbIMH MeTogamu peuieHust CJIAY, ypaBHEHUi, BBIYHCICHUS
QG epeHIaTbHBIX U HHTETPUPYEMBIX (DYHKIIHH.

[Ipn BbmMoOnHeHUH dabopaTopHOM pabOTBl  (QOPMHUPYIOTCS HABBIKH: pPabOTBI C
MaTeMaTUYeCKUMH 3aJauaMd M TPUMEHATh WX B Pa3pabOTKE Pa3IMYHBIX KOMITHIOTEPHBIX
POrPaMM.

Hayuutbcs moib30BaThes:
—pa3IMYHBIMU BBIYUCTUTENbHBIME MeToAamu petnenust CJIAY, ypaBHeHUH, BEIYNCICHUS
b depeHIMaTbHBIX 1 MHTETPUPYEMBIX (DYHKIIUHA.

4. COOEP)KAHME JIABOPATOPHBIX PABOT

JlaGopaTopHas padora Ne 1 mo teme «/leiicTBUS ¢ NPUOIHKEHHBIMHM YHCIAMM)
(2 yaca)

Leab 3aHATHA: HAYYUTHCS BBIYUCIATH MPUOIMIKEHHOE 3HAYSHHE BETUYUHBI U ONPENETsITh
TOYHOCTb MPUOIIKESHHUS.
O0opynoBanme: MeToanueckue MaTepuaisl no teMe «llorpemHocTny.
3ananus AJsl NOATOTOBKYU K MPAKTHYECKOMY 3aHATHIO:

1. AGcomioTHasi ¥ OTHOCUTEIbHAS TOTPEIIHOCTH,

2. Knaccudukanus BUI0B HOTPEITHOCTEH.
3amganue Nel.
Haiitn mnpenenvHble aOCOMIOTHBIE U OTHOCHUTENBHBIE MOTPEIIHOCTH YHCEN, €CTH OHU UMEIOT
TOJIbKO BEPHBIC LIUPPHI:
a) B CTPOT'OM CMBICIIe;  0) B IIUPOKOM CMBICIIE.

Ne a) 0)

BApUAHTA
1 11,445 2,043
2 8,345 0,288
3 0,374 4,348
4 41,72 0,678
5 18,357 2,16
6 14,862 8,73
7 0,3648 21,7
8 0,5746 236,58




9 5,634 0,0748
10 20,43 0,576
3amanue Ne2.

Yucno X, Bce Huppsl KOTOPOTO BEPHBI B CTPOTOM CMBICIIE, OKPYTIUTh J0 TPEX 3HAYAIINX U )P.

I[J'IH IIOJIYYCHHOI'O pe3yjbTara Xi~X BBIYMACIUTh TI'PAHUIIBI

aOCOJIFOTHON W OTHOCHUTEIILHOM

OrpelIHoCTel. B 3anucu yncia X1 yka3arbh KOJIMYECTBO BEPHBIX LU(P I10 NOTPELIHOCTH.
y

No BapuanTa

X

3549

32,147

0,0002568

7,544

198,745

37,4781

0,183814

0,009145

11,3721

BSlo|o|~N|o|u|s|w e

0,2538

Samganue Ne 3

Beruncinuth 3HaueHWEe BEIMYMHBI Z TIPH 3aJaHHBIX 3HAYCHUSX 4YHcen a,b,C ucmonb3ys
CUCTEMATUYECKUN YyYeT aOCOJIOTHBIX MOrPELIHOCTEH MOcie KaKJI0oM omepauuu, a TaKke C

nmoMombr0O METOJA TI'paHHUII. Hatitu a6COJHOTHy10 U OTHOCHUTCIIbHYIO

IOIpCIIHOCTH Z U

OIPEICTITh 10 HUM KOJIMYECTBO BepHBIX HHUMp B Z, eciau mudpbl a,0,C BEpHBI B CTPOrom

CMBICIJIC.
Ne 3amanue Hcxonnwie
BapHaHTa JAaHHBIC
1 In(b + c) a=0,0399
L= o ac b=14,83
c=0,0721
2 ab a=552
~ cos(c—a) b =3,27
c=14,123
3 S|n(a+ \/b_) a :2,258
a-sin(c) b =0,027
¢ =9,87
4 Ja+b a=1,0574
R b =1,40
c=1,1236
5 a—tg(b) a =349
c+b b :0,845
¢ =0,0037
6 , ac+3b a=0,0976
T h A~ b=2371
b-c ¢ =1,15887
7 , In(a—b) a=82,3574
T hman b =34,12
b+c ¢ =7,00493
8 a’—b a =3,71452
2= — b =3,03
¢ =0,756




9 b + cos(c) a =0,11587
‘=" ora b =4,256
¢ =3,00971
10 _(b-c) a=14,05
2= b b=6,723
¢ =0,03254

Kputepun onieHUBaHHUS NPAKTHYECKOH PA0OTHI
OueHka «5» CTaBUTCS, €CIIU:

1. Pa0oTa BBIIIOJIHEHA ITOJHOCTBIO;

2. B noruueckux paccyxAeHHUSIX U 000CHOBAHUH PEIICHUS HET MPOOEIOB U OIUOOK;

3. B penieHnu HET MaTeMaTHYECKUX OMIMOOK (BO3MOXHA OJIHA HETOYHOCTbH, OMUCKA, HE
SBIISIOLIASCS CJICICTBUEM HE3HAHUS WJIM HEMIOHUMAaHUsl y4eOHOro MaTepuana).

Onenka «4» CTaBUTCS, €CIIM:

1. PaGora BbINONHEHA MOJHOCTHIO, HO OOOCHOBAHHUSA ILIATOB PEUICHHUS HEAOCTATOYHBI
(ecmu ymeHue 0OOCHOBBIBATH PACCYKICHUS HE SIBISIIOCH CIEIUAIBHBIM OOBEKTOM
MIPOBEPKH);

2. Jlomymiena onHa ommOKa WIIM ABA-TPU HEJ0UYETa B BHIKJIAJIKAX, PUCYHKAX, YepTexKax
win rpadukax (ecnu 3TH BHUIBI PaOOThl HE SBJSUIUCH CHEIHAIBHBIM OOBEKTOM
IIPOBEPKN).

Ouenka «3» CTaBUTCS, €CIIH:

1. JomymieHbl Oojiee OAHOW OMIMOKM WM OoJiee JIBYX-TPEX HEIOYETOB B BBIKIAJIKAX,
yepTerkax MM Trpadukax, HO CTyIeHT (oOydaromiuiicsi) BiajeeT 00s3aTeIbHBIMU
YMEHUSAMH I10 ITPOBEPSIEMON TEME.

Ouenka «2» CTaBUTCS, €CIIH:

1. JlomymieHbl CYIIECTBEHHbIE OIIMOKH, MOKAa3aBIINE, YTO CTYACHT (0Oydaroumuics) He

BJIa/ieeT 00s3aTeIbHBIMU YMEHHUSIMHU 110 IaHHOM TeMe B TIOJTHOM Mepe.

Od¢opmiienue padoThl

Jlucr 1. Jlucr 2.
Ne mpumepa

[TpakTnyeckas pabora no Teme
«/leficTBUS ¢ MPUOINKEHHBIMU YNCTAMM» Pemenne:
Beinonauir:

(PHO) Yeprex
rpymnmna:
[Tposepuut: Orser:

(®H0)
Onenka:

JlabopaTopHasi padora Ne 2 no teme «HucjieHHOe pelieHHe YPaBHEHUI MeTOA0M
MOJIOBUHHOTO JIeJIeHUsSI U HTepanuii»
(2 4aca)

Lesb 3aHATHSA: U3YYUTh OCOOCHHOCTH PA3JIMYHBIX METO/IOB PEIIEHUS aNreOpandyeckux u
TPaHCICH/ICHTHBIX YPAaBHEHUH METOJIOM ITOJIOBHHHOTO JIJICHHSI 1 METO/IOM UTEpaInii,
npuobpectu HaBbIkH perieHust CJIAY ¢ momomsto cpencts MS Excel BbinonHeHus 3a1anusl.
OO0opynoBaHue: METOAMYECKUE MATEPUAIIBI IO TeMe «UHMCIIEHHOE PEeIICHHE YPABHEHUIY,
kommsioTep ¢ mporpammoit MS Office Excel.
3aganus 1J15 NOATOTOBKH K MPAKTHYECKOMY 3aHATHIO !

1. Merox NOJIOBUHHOIO AEICHUS;

2. Mertox urepanuii (I0cIeJ0BaTENbHBIX TPUOIKEHUH ).



3amanue 1. OTaenuTh KOPHU aNreOpandecKoro ypaBHEHHS Tpa@UUYeCKUM WM aHATHUTHYCCKUM
CrocoO0M M YTOUYHUTH KOPHU METOJIOM MOJIOBUHHOTO fenenus o0 0,01.

Bap. 3ananue Bap. 3anaHue

I XX+3x+1=0 VI xX*+x-1=0

1 X2 -3x*+25=0 VI 43 -3x°+1=0
11 x4 -x3—2x%+3x=0 VIl XX+3x°+1=0
v X+ 1,7%+17=0 IX XX+ 3% +4x+1=0
Vv XX—2X*+7=0 X 23 +2x2-x-3=0

3aganme 2. OTnenuTh KOPHU TPAHCHECHJACHTHOTO YpPaBHEHUS TpadUUecKUM CHOCOOOM H
YTOYHUTh MUHUMAaJIbHBIA KOPEHb YPAaBHEHUS METOJIOM KacareabHbIX 10 0,001,

Bapuant 3aganue Bapuant 3amanue
I X-sinx—1=0 Vi tgXx=-X
] 5-6x-3=0 VIl Xtgx=1
2 —
i 2¢-05-3=0| VI 2\/; T 2=3
X — 2
v o A/X L5¢-3 IX & = (1+X)
\Y x? —sinx=0 X tg x=-x°

3aganue 3. OTAEnUTh KOPHM TPAHCLEHIEHTHOTO YPAaBHEHUS TIpapHUuecKuM CIocodoM U
YTOYHUTb MAKCUMaJIbHBIM KOPEHb YpaBHEHMsI MeTo1oM xopa a0 0,001.

Bapuant 3agaHue Bapuant 3agaHue
[ x3+0,1x% + 0,4x —
' sVX Vi 12=0
I xlg(x+1)-1=0 Wil sin(x + ) = x*
1] Xx—2sinx=0 VI sin 3Xx = X
2 — -
v Xc—cosx=0 IX ﬁ +sinx=0
\ x= X+l X (x-1)2 =sin x

Kputepum onileHNBaHNUS NPAKTHYECKOI PA0OTHI
Ouenka «5» cTaBUTCS, €CIH:

1. Pa0oTa BBIITOJIHEHA TTOJIHOCTBIO;

2. B noruueckux paccyx AeHHUSX U 000CHOBAHUH PEIICHUS HET MPOOETIOB U OIMUOOK;

3. B pemnieHnu HET MaTeMaTHYECKUX ONTUOOK (BO3MOXHA OJIHA HETOYHOCTb, OIHUCKA, HE
SBIISIOIIASCS CIIECTBUEM HE3HAHUS HIIM HEMOHUMAaHUs y4eOHOTro MaTepuana).

Ounenka «4» CTaBUTCS, €CIIM:

1. PaGorta BBINONHEHA MOJTHOCTHIO, HO OOOCHOBAHHWS IIATOB PEIICHHS HEAOCTATOYHBI
(ecmu yMeHHE OOOCHOBBIBATH PACCYXICHUS HE SIBISUIOCH CIECIHMAIBHBIM OOBEKTOM
IIPOBEPKN);

2. Jlomymiena ojmHa ommOKa WIIM ABA-TPU HEJ0UYETa B BHIKJIAJIKAX, PUCYHKAX, YepTexKax
wi rpadukax (ecnu 3TH BHUIBI pabOThl HE SIBISUTUCH CHEIMAIBHBIM OOBEKTOM
IIPOBEPKN).

Ouenka «3» CTaBUTCS, €CIIH:

1. Jlonmymensl Oojee OgHOW OMMOKK WM OoJjiee JABYX-TPeX HEJO0YETOB B BBHIKIIAIKAX,
yepTerkax WM Tpadukax, HO CTyIeHT (oOydaromuiicsi) BIajeeT o00s3aTeIbHBIMU
YMEHHUSAMH 10 ITPOBEPSIEMON TEME.

Ouenka «2» CTaBUTCS, €CIIH:

1. JlomymieHbl CYIECTBEHHBIE OIMMOKH, TMOKA3aBIINE, YTO CTYACHT (0Oydaromuiics) He

BJIa/IeeT 00s3aTeTbHBIMUA YMEHHSIMHU 110 JTaHHOM TeMe B TIOJTHOM Mepe.

| Oopmienne padoTsl |




JIucr 1. JIucr 2.
Ne nmpumepa

[TpakTuyeckas pabora o Teme
«JlecTBUS ¢ MPUOIMIKEHHBIMH YU CIIAMU Pemenne:
Bremoanun:

(PHO) UepTtex
rpyIma:
[IpoBsepuit: OtBer:

(®HO0)
OrneHka:

JlaGopaTtopnas padora Ne 3 mo teme «HucjieHHoe pelieHre YPABHEHUI METOA0M CEKYIIUX
U XOpI1»
(2 yaca)
Heab 3aHATHSA: U3yYIUTH OCOOCHHOCTH PA3TUYHBIX METOJIOB PEIICHUS aTeOpandecKux U
TPAHCLEHCHTHBIX YPAaBHEHU METOIOM METOAOM CEKYIIUX U XOPJ, MPHOOPECTH HABBIKU
pemenust CJIAY ¢ nomomnsio cpeacts MS Excel Bbimonnenus 3aianmus.
O0opynoBanme: METOAMUECKHUE MaTepUaibl 0 TeMe «UHCIeHHOe pellleHne YpaBHEHUI,
KomIietoTep ¢ porpammoit MS Office Excel.
3agaHus AJs NOATOTOBKH K NPAKTHYECKOMY 3aHSTHIO:
1. Meroz ITOJIOBUHHOIO JIEJIEHHUS,
2. Meton ureparuii (ocaea0BaTeIbHBIX MPUOIMKCHU);
3. Merox HeroToHa. MeTo cekyImmx U XOp/I.
3amanue 1. OTaenuTh KOpHHU anrebpandeckoro ypasHeHns ax® + bx? + cx + d = 0 rpaduueckum
WIH aHATUTHYECKUM CIIOCOOOM W YTOYHUTH KOPHU KOMOMHHPOBAHHBIM METOIOM XOpHA H
kacaTelabHBIX 10 0,001.

Bap. Koo duuments
b c d

-02 | 04 | -16
-01 | 03 | -14
-03 101 | -13
-04 | 02 | -11
-05 ] 04 | -12
-01 | 02 | -17
-02 | 05 | -19
-04 | 0,2 | -15
-05 ] 03 | -18
-01 ] 04 | -11

<
RN (NN RN RN -

3amanue 2. OTOenuTh KOPHU TPAHCUEHJACHTHOTO YpaBHEHUS Trpa@UuecKuM CIocoOOM U
YTOUHUTH UX MeTo0M uteparuit 10 0,001.

Bapuant 3amanue Bapuant 3amanue
I -0,5x = c0s2x VI X = 2sin 2X
I —X/3 = sin 3x VIl -X = 5sin3x
11 -0,3X = C0s X VIII cos 3x = 2X
v 0,4x = c0s(0,5x) IX 4sin(1,5x)-2,8x=0
\Y -X = 4C0S X X €0s(2,5x)-4x=0

Kpurepuu oileHUBAHNA NMPAKTHYECKOH PA00ThHI
Onenka «5» CTaBUTCS, €CIU:
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1. Pab6oTa BrIIOJIHEHA OTHOCTHIO;
2. B noruueckux paccyxIeHUsX U 000CHOBAHUH PEIICHHs HET MPOOENOB U OUIHOOK;

3. B PEIICHUKU HET MAaTEMATUYCCKUX oIInOoK (BOBMO)KHa OJHa HECTOYHOCTb, OITMCKA, HE

SIBIISFOIIASICS CJICICTBUEM HE3HAHUS MJIM HETIOHUMaHUs y4eOHOTrO MaTepurana).
Ounenka «4» cTaBUTCS, €CIIU:

1. Paborta BBINOJHEHA MOJHOCTHIO, HO OOOCHOBAHHWS INATOB PEHICHHUS HEAOCTATOYHBI
(ecmu ymeHue 0OOCHOBBIBATH PACCYXJICHHUS HE SBISJIOCH CIEIUAIBHBIM OOBEKTOM

IIPOBEPKN);

2. Jlomymena onHa ommOKa WM ABa-TPU HEJOUYETa B BBIKJIAJKAaX, PUCYHKAX, yepTexax
wi rpadukax (ecnmu 3TH BHIBI PaObOThI HE SBJSUIUCH CHEIUAIBHBIM OOBEKTOM

MIPOBEPKH ).
Ounenka «3» CTaBHUTCS, €CIIM:

1. JlonymeHnsl Oojee OaHOW OMMOKK WM OoJjiee JABYX-TPEX HEIO0YETOB B BBHIKJIAIKAX,
yepTekax WM Tpadukax, HO CTyIeHT (0OydJaromuiicsi) BIIafeeT O00s3aTeIIbHBIMU

YMEHHUSMH TI0 TTPOBEPSIEMON TEME.
Ounenka «2» CTaBHUTCS, €CIIM:

1. [omymieHbl CylIeCTBEHHbIE OIIMOKHU, MOKAa3aBIIME, YTO CTYJIEHT (0Oydaromuics) He

BJIagcCT 00s13aTeNbHBIMU YMCHUAMU I10 IlaHHOI\/JI TEME B IOJIHOM MeEpe.

Odopmiienue padoThl

Jlucr 1. Jlucr 2.
Ne mpumepa

[TpakTuyeckas pabora no Teme
«/[leiicTBUs ¢ TPUOIMKEHHBIMH YUCIIAMID) Pemenne:
Beinonuut:

(PHO) Yeprex
rpynna:
[TpoBepuit: Ortser:

(PUIO)
Onenka:

JlabopaTopnasi pabora Ne 4 mo Teme «Pemienue cucrem JMHEHHbBIX YPaBHEHHIT METOA0M
MPOCTOIl UTEPALHID)
(1 gac)
Hesb 3aHATHSA: U3YIUTh OCOOCHHOCTH PA3JIMYHBIX METOJIOB PEIICHUS CUCTEM JTMHEHHBIX
anreOpanyeckux ypasHeHul (nanee — CJIAY), npuobpectu HaBbiku pemenus CIIAY ¢
nomouibio cpeacts MS Excel BeinonHenus 3a1anusl.
O0opynoBaHMe: METOMUECKUE MaTepUaIIbI 10 TeMe «HNCIIeHHOE pellIeHne CUCTEM
ypaBHEHUiD», KoMmIbloTep ¢ iporpammoit MS Office Excel.
3aganus AJ19 NOATOTOBKH K MPAKTHYECKOMY 3aHATHIO!
1. Merton "'aycca. MeTon mpocToi utepanumu.
3ananue 1. PemuTh cucTeMy ¢ TpeMsi HEU3BECTHBIMU METOJIOM IIPOCTOM UTEpaluu

Bapuant

1 5x, +5x, —3x; =46
3x, +4x, —4x, =-34
2x, —2x, +3x; =2
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S5x, +8x, —3x; =-37
4x, +6x, —2x, =26
—2x, +9x, —4x, =67

3x, +8x, —5x, =-34
2x, +6x, —8x, =26
—2x; +5x, +4x, =-29

3x, —4x, +2x; =-13
o5x, —8x, —2x, =-19
3x, +5x, +6x; =33

4x, —3x, +5x;, =29
9x, +8x, —5x; =-13
ox; +2x, +3x, =15

3x, —2x, +3x, =13
4x, —5x, +5x;, =13
2x, —4x, +4x; =8

3x, —5x, +4x, =44
2x, —3x, +2x, =26
4x, —2x, +8x, =60

5x; +3x, —2x, =-10
—8x, +2x, —3x; =-28
6x, +3x, —5x, =-27

6x, —3x, +5x, =28
5x, —2x, +6x; =20
4x, —2x, +8x, =14

10

6x, —2x, +5x, =34
2x, —3x, +4x, =16
3x;, —4x, +6x; =25

Kputepuu oleHMBaAHUS NPAKTHYECKOM DaﬁoTbI

Ounenka «5» CTaBHUTCA, €CJIN:

1.
2.

PaboTa BeIOIHEHA TOTHOCTBIO;
B norudeckux paccyxIeHusX 1 000CHOBAHUU PEIICHUSI HET MPOOEIOB U OIUOOK;

3. B pemeHnn HeT MaTeMaTHYECKUX ONIMOOK (BO3MOXKHA OJIHA HETOYHOCTB, OTHCKA, HE

ABIAOIIAACA CIICACTBUEM HC3HAHUS UJIM HCIIOHUMAaHU A y‘-IC6HOFO MaTepHana).

Ounenka «4» CTaBUTCS, €CIIH:

1.

2.

PaboTa BBINOJNIHEHA TOJTHOCTHIO, HO OOOCHOBAHHWS IIAroB PEIICHUS HEAOCTATOYHBI
(ecnmn ymeHue 0OOCHOBBIBATH PAaCCyXJIEHHUS HE SBISJIOCH CHEHUAIBHBIM OOBEKTOM
IIPOBEPKN);
JlomnymieHa oqHa omuOKa WIK IBa-TPU HEAOYETa B BBIKJIAJKaX, PUCYHKAX, YepTEkKax
wid Tpagukax (eciM 3TH BUABI pabOThHl HE SBISUIUCH CHEIHMAIbHBIM OOBEKTOM
MIPOBEPKH).
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Ounenka «3» CTaBUTCS, €CIIU:

1. [JomymieHsl Oonee OAHOW OMIMOKM WM OoJiee IBYX-TPEX HEIOYETOB B BBIKIAJIKAX,
yepTexkax WM Tpadukax, HO CTyJIeHT (oOydJaromuiics) BiazeeT o00s3aTeIIbHBIMU

YMEHUSMH 110 IIPOBEPSIEMOU TEME.
Onenka «2» CTaBUTCS, €CIIU:

1. JomymieHbl CyIIeCTBEHHBIC OIIMOKHM, MOKA3aBIIME, YTO CTYJISHT (0OydJaromuiics) He

BJIagcecT 00s13aTeIbHBIMU YMEHUAMU I10 ,I[aHHOI\/'I TEME B MOJTHOM MEpE.

Odopmiienue padoThl

Jucr 1. JIucr 2.
Ne nmpumepa

[TpakTyeckas padora o Teme
«JlecTBUS ¢ TPUOIMIKEHHBIMHU YHCIIAMU) Pemrenne:
Brimomawnn:

(PHO) UepTtex
rpyIma:
[TpoBepmir: OrtBer:

(®H0)
Onenka:

JlabopaTopHasi padora Ne 5 nmo teme «Pemenue cucrem JMHEHHBIX YPABHEHUH MeTOI0M

3eiigens»
(2 yaca)

Lesib 3aHATHSA: U3YIUTh OCOOCHHOCTH PA3JIMYHBIX METOJIOB PEIICHHUS CUCTEM JTMHEHHBIX
anredbpandeckux ypaBHenui (nanee — CJIAY), npuoOpectu HaBbiku pemeHus CJIAY ¢
nomouibio cpeacts MS Excel BoinosiHeHUs 3a1aHusl.
O0opynoBanme: METOAMYECKHE MaTEpUabl 0 TeMe «UHUCIeHHOE pelIeHNnEe CUCTEM
ypaBHEHUi1», KomibloTep ¢ iporpammoit MS Office Excel.
3agaHus A0 NOATOTOBKH K NPAKTHYECKOMY 3aHATHIO:

1. Merton "'aycca. MeTon mpocToi utepaiumu.

2. Meron 3eiinens.
3ananue 1. Mcnons3ys metozs! ["aycca, mpocTeix utepanuii 1 3eiaens, pa3padoTaiiTe cXeMbl
cooTBeTCTBYOMUX anroputMoB pemeHust CJIAY B cpene MS Excel.
Haitgure pemenne cuctemMbl

090 +12x + 21+ 09x, =217,
Lix+2L20,+15% +25, = 2746,
215 +L5% +19 8% +13x, =28.76,
090 +250,+ 135, +32 I, —49.72_
Kputepum onieHUBaHMsI MPAKTHYECKOH Pad0ThI
Ouenka «5» CTaBUTCS, €CIIH:

1. Pa0oTa BBIITOJIHEHA TTOJHOCTBIO;
2. B noruueckux paccy AeHHUSX U 00OCHOBAHUH PEIICHUS HET MPOOETIOB U OIMUOOK;

3. B pemeHnn HeT MaTeMaTHYECKUX ONIMOOK (BO3MOXKHA OJIHA HETOYHOCTB, OTHCKA, HE

SIBIISIIOIASICS CIICICTBUEM HE3HAHUS WIIM HETIOHUMaHUsl y4eOHOTro MaTepuana).
Ounenka «4» cTaBUTCS, €CIU:

1. PaGorta BBINONHEHA MOJTHOCTHIO, HO OOOCHOBAHHWS IIArOB PEIICHHS HEAOCTATOYHBI
(ecmu yMeHHE OOOCHOBBIBATH PACCYXICHHUS HE SIBISUIOCH CIICIIHAIBHBIM OOBEKTOM

IIPOBEPKN);
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2. Jlomymena onHa ommOKa WM ABa-TPU HEJOYETa B BBIKJIAJIKAX, PUCYHKAX, YepTexax
wii Tpadukax (ecid 3TH BUABI pabOThl HE SIBISUIMCH CHEIHMAIbHBIM OOBEKTOM
IIPOBEPKH ).

Ounenka «3» CTaBUTCS, €CIIM:

1. Jlonmymensl Oojee OaHOW OMMOKK WM OoJjiee ABYX-TPEX HEIO0YETOB B BBHIKJIAIKAX,
yepTekax WM Tpadukax, HO CTyIeHT (0Oydaromuiicsi) BIIaJeeT O00s3aTeIIbHBIMU
YMEHHSIMH 110 IPOBEPSIeMOM TEMe.

Ounenka «2» CTaBUTCS, CCIIM:

1. JlomymieHbl CYIIECTBEHHBIC OIMMOKH, IMOKAa3aBIIHE, YTO CTYyACHT (0Oydaromuiics) He

BJIQJICET 00s3aTeTLHBIMUA YMEHHSIMHU 110 JTAHHOM TeMe B TIOJTHOM Mepe.

Odopmiienue padboTbl

Jlucr 1. Jlucr 2.
Ne mpumepa

[TpakTnyeckas pabora no Teme
«/[le#icTBUS ¢ TPUOIMKEHHBIMHI YUCIAMID) Pemenue:
Beinonuuit:

(PHO) Yeprex
rpynna:
[TpoBepuit: Ortser:

(PUIO)
Onenka:

JlabopaTopnasi pabora Ne 6 no teme «AHTepnoJMpoBanne PyHKIHID»
(1 uac)

Heab 3anaTHA. 3aKpEenUTh HABBIKK COCTABJICHUS UHTEPIIOJISALIMOHHBIX MHOTOWIEHOB Jlarpanxa,
HOCTPOEHUS KyOUYECKOro CIijIaiHa.
O0opynoBanme: MmeToanueckue Mmatepuansl o Teme «IIpubnnxenne QpyHKINE», KOMIIBIOTED C
nporpammoit MS Office Excel.
3agaHus A1 NOATOTOBKM K NPAKTHYECKOMY 3aHATHIO:

1. HnrepnonsunonHsli noauHoM Jlarpanxka. UntepnonsuuonHsie popmyisl HeloToHa.

2. TlorpemHOCTh HHTEPIOSIIMOHHOTO TOIMHOMA JlarpaHka. HHTEPIIOIMPOBAHHE

CIIaiiHaMU.
3ananue 1. Ilo nanHo# Tabauie NOCTPOUTh HHTEPIOISUOHHBIN MHOTOWIEH Jlarpanxka.
Bapuant 1
X |-1 |0 |3
y |83 |5 2
Bapwuanr 2
X |2 3 5
y |4 1 7
Bapwuanr 3
X |0 2 3
y |-1 [-4 |2
Bapuanr 4
X |7 9 13
y |2 -2 |3
Bapuant 5
X -3 |-1 |3
y |7 -1 14

3ananue 2. Haiftu npubamkeHHoe 3HaueHne QyHKIUMU B YKa3aHHON TOUKE.

Bapuant 1
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X 10,43 0,48 0,55 0,62 0,7 0,75
y 11,63597 |1,73234 |1,87686 |2,03345 |2,22846 | 2,35973
arg=0,702

Bapuant 2
X 10,02 0,08 0,12 0,17 0,23 0,3
y 11,02316 | 1,0959 1,14725 |1,21483 | 1,3012 1,40976
arg=0,102

Bapuanr 3
X 10,35 0,41 0,47 0,51 0,56 0,64
y [ 2,73951 | 2,3008 196864 |1,78776 |1,59502 |1,3431
arg=0,526

Bapuant 4
X 1041 0,46 0,52 0,6 0,65 0,72
y | 2,57418 |2,32513 | 2,09336 |1,86203 |1,74926 | 1,62098
arg=0,616

Bapwuant 5
X 10,68 0,73 0,8 0,88 0,93 0,99
y 10,80866 |0,89492 |1,02964 | 1,20966 | 1,34087 | 1,52368
arg=0,896

3ananue 3. [loctpouTs smMnupryeckyto GopMyity 1uist QyHKIMHU Y, 3a1aHHOM Tabnuien
(BOCTIONIb30BATHCSI HHTEPIOJSIIIMOHHON (hopmyiioli HproToHA):

1 2 3 4 5

11

0,048809

0,065602

0,235622

2,024114

3,024114

1,2

0,095445

0,129243

0,285172

2,046635

3,046635

1,3

0,140175

0,191138

0,337167

2,06779

3,06779

1,4

0,183216

0,251465

0,391022

2,087757

3,087757

1,5

0,224745

0,310371

0,446254

2,106682

3,106682

1,6

0,264911

0,367981

0,502475

2,124683

3,124683

Kpurtepun oneHNBaHUSA NPAKTHYECKON PA0OThI
Ounenka «5» cTaBUTCS, €CIU:

1. Pab6oTta BBIIOIHEHA TOIHOCTHIO;

2. B nmormueckux paccyxICHHSIX U 000CHOBAHUH PEIICHUS HET MPOOETIOB U OIINOOK;

3. B penieHuu HeT MaTeMaTHYeCKUX OLMTMOOK (BO3MOXKHA OJIHA HETOYHOCTb, OMKCKA, HE
SIBJISTFOIIASICSL CICICTBUEM HE3HAHUS WJIM HETIOHUMAaHUs Y4eOHOTO MaTepuana).

Ouenka «4» CTaBUTCS, €CITHU:

1. PabGora BBIMOJHEHA MOJHOCTHIO, HO OOOCHOBAHHS INArOB PEIICHHUS HEIOCTATOYHBI
(ecnmu ymeHue 0OOCHOBBIBATH PACCYKJIEHHUS HE SIBISJIOCH CHEIUAIBHBIM OOBEKTOM
IIPOBEPKN);

2. Jlomymena onHa ommOKa WM ABa-TPU HEJ0UYETa B BHIKJIAJIKAX, PUCYHKAX, YepTexax
wii rpadukax (ecim 3TH BHUJBI pabOThl HE SBISUIMCH CHEIUAIBHBIM OOBEKTOM
IIPOBEPKN).

Ounenka «3» CTaBUTCS, €CIIH:

1. Hdomymiensl Oonee OAHOW OMIMOKM WM Oojiee IBYX-TPEX HEIOYETOB B BBIKIAJAKAX,
yepTexkax WM Tpadukax, HO CTyAeHT (oOydJaromuiics) BIaZeeT o00s3aTeIbHBIMU
YMEHHUSAMH 1O MPOBEPSIEMOM TEME.

OuneHnka «2» CTaBUTCS, €CIIH:

1. [omymieHbl CyIIeCTBEHHBbIE OMIMOKHM, MOKa3aBIIME, YTO CTYJIEHT (0OydJaromuiics) He

BIIAJICET 00s3aTEIILHBIMUA YMEHHUSMH T10 JJAHHOW TeMe B IMOJTHOM Mepe.
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Odopmiienue padoThl

JIucr 1. JIucr 2.
Ne nmpumepa

[TpakTuyeckas pabora o Teme
«JlecTBUS ¢ MPUOIMIKEHHBIMH YU CIIAMU) Pemenne:
Bremoaaun:

(PHO) YepTtex
rpyImna:
[IpoBepuit: OtBer:

(®HO0)
Onenka:

JlaGoparopHasi padora Ne 7 mo reme «Uuciennoe nuddepeHnupoBanmne»
(2 yaca)
Hesasb 3anaTus: HayuynTbcs BBIUUCIATS 3HAYEHUS IPOU3BOAHBIX (YHKIHHU B TOUKE X I10
3aJaHHO# TabnuuHo QyHKIMH y = f (X) MeTogom uncieHHoro auddepeHunpoBaHms.
O0opynoBaHme: METOMUECKUE MaTepuallbl 1o Teme «HucienHoe auddepeHunpoBanue»,
KomIistoTep ¢ porpammoit MS Office Excel.
3agaHus 119 NOATOTOBKH K MPAKTHYECKOMY 3aHATHIO!

1. ®opmyibl yncaeHHOTO MU HEPEHIMPOBAHNS 11l TPEX PABHOOTCTOSIINX Y3JIOB.

2. ®opmyibl yucieHHoro auddepeHunpoBaHus Ui YeThIPEX PaBHOOTCTOSIINX Y3JI0B.
3ananwue 1. J{nst 3aanHON TaOIMIIBI 3HAYEHUH (PYHKIMH U3 BAPHAHTA COCTABUTH TAOJIHILY
KOHEYHBIX
pasHocreil. 3anucatb (QOpPMyJbl YMCIEHHOro Ju((depeHIUupoBaHHs, OCHOBAaHHbBIE Ha
MHOrowieHax HeroTona. C OMOIIBIO HHTEPIONISAIMOHHBIX MHOTOWIeHOB HptoToHa B cpene Excel
HAWTH 3Ha4eHue |-0i U 2-0¥ MPOU3BOJHBIX MIPU JAHHBIX 3HAUCHHSIX apryMeHTa sl (pyHKIUH
3aJIaHHON TaOJIM4HO, T.€. Y’ (X) u Y’ ’(X). [IpogeMOHCTpUpOBaTh U paclieyaTaTh.

Bapuant TabauIa X=

1 1 2,4

1,6

3,12

3,27

4,5

6,3

4,04

5,85

OO |N[O |0~ W|N

2,45

NIFRPINFPINEFEINIEFPIN

=
o

1,68

Tabmuma 1
X y(X) X y(X)
2,4 3,526 3,6 4,222
2.6 3.782 3.8 4,331
2,8 3,945 4,0 4,507
3,0 4,043 4,2 4,775
3,2 4,104 4.4 5,159
3,4 4,155 4,6 5,683

‘ ‘ Tabmama 2 ‘ ‘
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X y(x) X y(x)
1,5 10,517 4,5 8,442
2,0 10,193 5,0 8,482
2,5 9,807 5,9 8,862
3,0 9,387 6,0 9,701
3,5 8,977 6,9 11,132
4,0 8,637 7,0 13,302

KpuTepuy onieHUBAHNS NPAKTHYECKOH Pa0OThI

Onenka «5» cTaBUTCS, €CIIU:
1. Pa0oTa BBIIIOJIHEHA ITOJHOCTBIO;
2. B normueckux paccyKIeHHUSX U 000OCHOBAaHUH PEIICHUS HET MPOOETIOB U OMINOOK;
3. B pemieHnu HeT MaTeMaTUYECKUX OMIMOOK (BO3MOXHA OJIHA HETOYHOCTb, OIUCKA, HE

ABIAOIIAACA CIICACTBUEM HE3HAHUS UJIM HCIIOHUMAaHU A y‘IC6HOFO MaTepI/Iana).

Onenka «4» CTaBUTCS, €CIIM:
1. PaGora BBIMOJHEHA TOJHOCTHIO, HO OOOCHOBAHHS IIArOB PEIICHUS HEIOCTATOYHBI

(ecmu ymeHue 0OOCHOBBIBATH PACCYKJICHUS HE SBISIIOCH CIEIUAIBHBIM OOBEKTOM
MIPOBEPKH );
Jonymiena ofHa ommOKa WM JBa-TPH HEIOYETa B BBIKJIAJIKAX, PUCYHKAX, YepTexKax
win Tpadukax (eciu 3TH BUABI pabOThl HE SBISUIUCH CIHEIHMAIbHBIM OOBEKTOM
IIPOBEPKN).

Onenka «3» cTaBUTCS, €CIIU:

1. JomymieHsl Oojiee OAHOW OMIMOKM WM OoJiee JIBYX-TPEX HEIOYETOB B BBIKIAJIKAX,

yepTerkax MM Trpadukax, HO CTyIOeHT (oOydaromuiicsi) BiajeeT o00s3aTeIbHBIMU
YMEHUSAMM 110 ITPOBEPSIEMON TEME.
Ouenka «2» CTaBUTCS, €CIIH:

1. JlomymieHbl CYIIECTBEHHbIE OIIMOKH, MOKAa3aBIINE, YTO CTYACHT (0Oydaromuics) He

BIaacCT 00s13aTeIbHBIMU YMCHUAMU 110 HaHHOﬁ TEME B OTHOM MCpC.

Odopmiienue padoThl
JIucr 1. Jlucr 2.
Ne mpumepa
[TpakTrueckas paboTa 1o Teme
«/leiicTBUS ¢ TPUOIMIKEHHBIMHU YUCIAMID) Pemenue:
Beimonnun:
(PHO) Yeprex
rpymma:
[TpoBeput: Ortger:
(®V0)
Onenka:

JlabopaTopnasi paGora Ne 8 nmo teme «UncjieHHOe MHTErPHPOBaHuUe ¢ MOMOLIbIO (popmy

NPSMOYrOJbLHUKOB M Tpaneuuin»
(1 gac)

Hean 3ansaTus: [IpuoOpeTeHre HABBIKOB BBIYHCICHUS HHTETPAJIOB TPUOIKCHHBIMU
METOJIaMH.

OGopynoBaHHe: METOMYECKHE MAaTepHUAIIbI 110 TeMe «UHCIIeHHOe HHTETPUPOBAHUEY,
KomIeioTep ¢ porpammoit MS Office Excel.

3amaHus 1J15 MOATOTOBKH K MPAKTHYECKOMY 3aHATHIO:

1. ®opmyna npsimoyronbHUKOB. PopMyiia Tpanenu.
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3amanne 1. OnpenenuTh MOTPENTHOCTH HHTETPaa, BEIYUCICHHOTO C IIOMOIIBIO (hOPMYJITBI
Tpaneuui U NpsiMOyrOJIbHUKOB.
3

(* 3

x2eX dx
0
2 4x3dx
A1-x8
27
szsh1xdx
0

1 BapuanT.

2 BapMaHT.

3 BapuaHTr.

3
e* sin xdx
0

2 3x2dx
5 BapuaHT. 2
P 1@+xﬂ

1

4 BapuaHT.

6 BapuaHuTr.

7 BapuaHT. _[ 2
1+ X
1.

8 Bapuanr.

N

X2 In xdx
1
l2

je“”xcosxdx
0

9 BapuaHT.

10 BapuanT.

Kputepuy oieHUBAHNS NPAKTHYECKOH Pa0doThI
Ouenka «5» CTaBUTCS, €CIIH:

1. Pa0oTa BBIITOJIHEHA TTOJIHOCTBIO;

2. B noruueckux paccyx AeHHUSIX U 000CHOBAHUH PEIICHUS HET MPOOETIOB U OIMUOOK;

3. B pemnieHnu HET MaTeMaTHYECKUX OMTMOOK (BO3MOXHA OJIHA HETOYHOCTb, OIHCKA, HE
SIBIISIOIASICS CIICICTBUEM HE3HAHUS WJIM HETIOHUMaHUsl y4eOHOTro MaTepuana).

Ounenka «4» CTaBUTCS, €CIIH:

1. PaGorta BBINONHEHA MOJTHOCTHIO, HO OOOCHOBAHHWS IIATOB PEIICHHS HEAOCTATOYHBI
(ecmu yMeHHE OOOCHOBBIBATH PACCYXICHHUS HE SIBISUIOCH CICIIHAIBHBIM OOBEKTOM
IIPOBEPKN);

2. Jlomymiena ojHa ommOKa WIIH JABA-TPU HEJ0UYETa B BHIKJIAJKAX, PUCYHKAX, YepTexkax
wi rpadukax (ecnmu 3TH BHUIBI PabOThl HE SIBISUIUCH CHEIUAIBHBIM OOBEKTOM
MIPOBEPKH).

Ounenka «3» CTaBUTCS, €CIIH:
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1. Jlonmymensl Oojee OAHOW OMMOKK WM OoJjiee JABYX-TPEX HEJO0YETOB B BBHIKIIAIKAX,
yepTerkax WM Tpadukax, HO CTyIOeHT (0Oydaromuiicsi) BiajeeT o00s3aTeIbHBIMU
YMEHHSIMH 110 IPOBEPSIeMOM TEMeE.

Ounenka «2» CTaBUTCS, €CIIM:
1. JlomymieHbl CYIIECTBEHHBIC OIMMOKH, IMOKAa3aBIIHE, YTO CTYyACHT (0Oydaromuiics) He

BJIaACCT 00s13aTeNIbHBIMU YMCHUAMU I10 I[aHHOfI TEME B MOJIHOM Mepe.

Odopmienue padboTbl

Jlucr 1. Jlucr 2.

Ne mpumepa
[TpakTnyeckas pabora no Teme
«/[leiicTBUs ¢ TPUOIMKEHHBIMHI YHCIAMID) Pemenue:
Beinonnau:

Yeprex
rpynna:
[TpoBepuit: Ortser:
Onenka:

JlabopaTopnasi paGora Ne 9 mo reme «UncjieHHOe MHTerPHPOBaHUeE ¢ MOMOLIbIO (hopmy

I_[e.m, 3AHATHUS: HpI/IO6peTeHI/Ie HaBBbIKOB BBIYHCJICHUA UHTCIPAJIOB HpI/I6HI/DKeHHBIMI/I

METOJaMH.

OﬁopyszaHne: MCTOAUYCCKHUEC MATCPHAJIbI I10 TCMC «HucaenHoe HHTCI'PUPOBAHUC) .

Cumncona, Herorona-Koreca u I'aycca»
(2 yaca)

3ananus AJs1 NOATOTOBKYU K MPAKTHYECKOMY 3aHATHIO:
1. ®opmyna npsiMoyronbHUKOB. DopMyIa Tpanenui.

2. ®opmynsl Herorona-KoTeca: MeToabl MpsiMOYTOIBHUKOB, TpaNeuid, mapadod.

3. ®opmyna Cumncona. MHTerpupoBanue ¢ nomoinsto popmyn [aycca.
3amanue 1. Ucnonb3ys hopmyny CuMIicoOHa, BEIYUCIUTh 3HAYEHUS 3aIaHHOTO UHTETpaJia U,
IPUMEHHB MpaBuiio PyHre, HaliTH HauMeHbIIIee 3HaUeHKe N (Hanboblee 3HaYeHue mara h),
IIpY KOTOPOM KaKIast U3 yKa3aHHBIX (JOpMYJT TaeT MPHOIMKEHHOE 3HaYCHNE HHTETpalia C
HOTPEIIHOCTHIO €, HE MpeBbIIaoNeil 3a1anHyo. Mcnonb3ys KkBaapaTypHyto ¢popmyity ['aycca
(2n—1)-ro nmopsiAKa TOYHOCTH BBIYUCIUTD NPUOIMKEHHOE 3HAUE€HUE 3aJJaHHOT'0 HHTerpaa.

Ne BapuaHTa

1

WHTerpan

1

[cos(a: + z%) dz
0

1
/vs,'m(a:2 +22° + 2') dz
0

2

1

fexp(sin z)dz

0

2
[:Af? exp(—2z) dz
1

Kputepyy oieHUBAHMSA NPAKTHYECKOH PA00ThI
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Ounenka «5» cTaBUTCS, €CIIU:

1. PaGota BeIOTHEHA MMOTHOCTHIO;

2. B noruueckux paccyx AeHHUSIX U 000CHOBAHUU PEIICHUS HET MPOOEIOB U OIUOOK;

3. B pemnieHnu HET MaTeMaTUYECKUX OMIMOOK (BO3MOXHA OJIHA HETOYHOCTb, OIUCKA, HE
SBIISAIOIIASCS CJICICTBUEM HE3HAHUS WJIM HEMIOHUMAaHUsl y4eOHOro MaTepuana).

Ounenka «4» CTaBUTCS, €CIIM:

1. PaGora BbINONIHEHA MOJTHOCTHIO, HO OOOCHOBAHHWS IIATOB PELICHHS] HEAOCTATOYHBI
(ecmu ymeHue 0OOCHOBBIBATH PACCYKJICHUS HE SIBISIIOCH CIEIUAIBHBIM OOBEKTOM
MIPOBEPKH);

2. Jlomymiena onHa ommOKa WIHM ABa-TPU HEJOUYETAa B BHIKJIAJIKAX, PUCYHKAX, YepTExKaxX
wii rpadukax (eciu 3TH BHUIBI PabOThl HE SIBISUIMCH CHEIUAIBHBIM OOBEKTOM
IIPOBEPKN).

Ouenka «3» CTaBUTCS, €CIIU:

1. HomymeHnsl Oonee OAHOW OMIMOKM WM OoJiee IBYX-TPEX HEIOYETOB B BBIKIAJIKAX,
yepTexkax WM Tpadukax, HO CTyJIeHT (oOydJarouuiics) BiazeeT o00s3aTeIIbHBIMU
YMEHUSAMH 110 IIPOBEPSIEMON TEME.

Ouenka «2» CTaBUTCS, €CIIH:

1. JlomymieHsl CYIIECTBEHHbIE OIIMOKH, MOKAa3aBIINE, YTO CTYACHT (0Oydaromuics) He

BJIa/IeeT 00s3aTeIbHBIMU YMEHHUSIMHU 110 IaHHOM TeMe B TIOJTHOM Mepe.

Odopmiienue padoTbl

Jlucr 1. Jlucr 2.
Ne nmpumepa

[IpakTuyeckas pabora o Teme
«/JleficTBUS ¢ MPUOIMIKEHHBIMU YHCTIAMI) Pemmenue:
Beimosnann:

(PHO) Yeprex
rpynma:
[TpoBepuut: Ortger:

(@V0)
Onenka:

JlabopaTopnasi padora Ne 10 no Teme «MeTo noc/ie0BaTeJbHOr0 1M gepeHIuPOBaAHUD)
(1 gac)
Heas 3ansaTus: [IprodpeTenne HABBIKOB BEIYMCIICHUS! HHTETPAJIOB MPHOIMKEHHBIMH
METO/IaMHU.
OO6opynoBaHue: METOAMYECKUE MAaTEPHAIIBI IO TeMe «YHCIIeHHOE pelieHne 0OBIKHOBEHHBIX
T epeHIMaIbHbIX YPaBHEHUIH».
3aganus 1J19 NOATOTOBKH K MPAKTHYECKOMY 3aHATHIO!
1. Meron nomaHbIx Diepa.
2. YToHUYEHHas cxema Diepa.
3ananue 1.
MeTtoioM nocienoBaTesbHOTO JuGepeHIIMPOBaHMS HATH MSTh MEPBbIX YWIEHOB (OTIUYHBIX OT
HyJs) pasnoikeHus B psag  pemenms  ypasuenus Y = T(X,Y,Y'), ymoenersopsiomero

naganpasM yenoBmsiM - Y (%) = Yo, Y (%) = Yo

No HauanbHbie ycnoBus

YpaBHeHue y(X) = V,,
BapuaHTa y” — f (X, y’ yr) , XO ~ O'
Y'(%) = Yo-
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1 y' =x+y’ y(0)=0, y'(0)=1
2 Y =%y’ y(0)=1 y'(0)=1
3 y'=(2x-1y-1 y(0)=0, y'(0)=1
4 y'=ex y(0)=1 y'(0)=0
5 y" =siny—sinx y(0)=0, y(0)=0
6 y'—ye' =0 y(0)=2, y'(0)=1
7 y" =X+ yCOSX y(0)=1 y'(0)=0
8 y'=x’y=0 y(0)=0, y'(0)=0

; y'—ycosx=0 y(©)=3, y'(0)=0
10 y'—xy=0 y(0)=0, y'(0)=1
11 y'—y'sinx+y=1 y(0) =1, y'(0)=1
12 y'+xy=0 y(0)=1, y'(0)=0
13 y'+xy'+y=0 y(0)=0, y'(0)=1
14 y" =xyy' y(0)=1, y'(0)=1
15 xy'+y=0 y(0)=0, y'(0)=1

Kpurepum onieHUBaHM s NPAKTHYECKOH PA0OThI
Ounenka «5» CTaBUTCS, €CIU:

1. Pab6oTa BBIIOIHEHA TOIHOCTHIO;

2. B nmormueckux paccyICHHSIX U 000CHOBAHUH PEIICHUS HET IMPOOETIOB U OIINOOK;

3. B pemieHuu HeT MaTeMaTHYeCKUX OLMTMOOK (BO3MOXKHA OJIHA HETOYHOCTb, OMKCKA, HE
SIBJISIFOIIIASICSL CICICTBUEM HE3HAHUS WJIM HETIOHWMAaHMs Y4eOHOTO MaTepuana).

Ouenka «4» CTaBUTCS, €CITHU:

1. PabGora BBIMOJHEHA MOJHOCTHIO, HO OOOCHOBAHMS INArOB PEIICHHUS HEIOCTATOYHBI
(ecnmu ymeHue 0OOCHOBBIBATH PACCYKJIEHHUS HE SBISJIOCH CHEIUAIBHBIM OOBEKTOM
IIPOBEPKN);

2. Jlomymena onHa ommOKa WM ABa-TPU HEJ0UYETa B BHIKJIAJIKAX, PUCYHKAX, YepTexax
win rpadukax (ecim 3TH BHUJBI pabOThl HE SBISUIMCH CHEIUAIBHBIM OOBEKTOM
IIPOBEPKN).

Ounenka «3» CTaBHTCS, €CIIM:

1. JomymieHnsl Oonee OAHOW OMIMOKM WM Oojiee IBYX-TPEX HEIOYETOB B BBIKIAJAKAX,
yepTexkax Wik Tpadukax, HO CTyJAeHT (oOydJaromuiics) BIaZeeT o00s3aTeIbHBIMU
YMEHHUSAMH 1O MPOBEPSIEMOM TEME.

OuneHnka «2» CTaBUTCS, €CIIH:

1. [omymieHbl CyIIeCTBEHHBbIE OMIMOKHM, MOKAa3aBIIME, YTO CTYJIEHT (0OydJaromuiics) He

BIIAJICET 00sA3aTEIbHBIMUA YMEHHUSMH T10 JJAHHOW TeMe B ITOJTHOM Mepe.

| Ochopmirenme paGoTs |
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JIucr 1. JIucr 2.
Ne nmpumepa

[TpakTuyeckas pabora o Teme
«JlecTBUS ¢ MPUOIMIKEHHBIMH YU CIIAMU Pemenne:
Bremoanun:

(PHO) UepTtex
rpyIma:
[IpoBsepuit: OtBer:

(®HO0)
OrneHka:

JlabopaTopnasi paGora Ne 11 no teme «Hucinennoe pemenne 1uppepeHuaIbLHBIX

YPaBHeHUi»
(2 yaca)

Heapb 3anaTHA: 3aKpENUTh HABBIKK PEIICHUS OOBIKHOBEHHBIX U (epeHInaIbHbIX YpaBHEHUN

pa3IMYHBIMU METOIAMH.
OGopynoBaHHe: METOJMUECKHE MaTepHAIIBI 110 TeMe «UHCiIeHHOe pereHne OOBIKHOBEHHBIX
muddepenimanbHbIX ypaBHeHui», mporpamma MS Office Excel.

3agaHus AJs NOATOTOBKH K NPAKTHYECKOMY 3aHSTHIO:

1. Meron toManbIx Ditepa.

2. YTOHUYEHHas cxeMma Diiepa.

3. Metog Pynre-KyTsr.

4. Yucnennoe pemienue AuQdepeHnnaibHbIX YpaBHEHHH.

3aganue 1.

Pemmute auddepenuuanbHoe ypaBHEHHE MeETOAOM Diinepa u Mmetogom Pynre-Kyrra 4-ro

nopsika (n=5).

Ne YpaBHeHue
BapuaHTa
1 y =X + 2y,y(0)=1
2 y=e™, y0)=1
Xy -y
3 == 7 y@1)=1
Y=o 2n y(@)
. X+
4 y =ﬁ ,y(1)=0
.2
5 y=7y, y(1)=0
X =Yy _
6 y _X + y’ y(l)_o
(X
= —1, 0)=b
7 y {y y(©)
8 y=2y +3, y(0)-3
9 y=2y* +y, y(0)=3
10 y=e*+1, y(0)=0
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KpuTepum onieHUBAHNSI NPAKTHYECKOH PA00ThI
OuneHka «5» CTaBUTCS, €CIIU:

4. Pabora BBINIOJHEHA MTOJHOCThIO;

5. B noruueckux paccyxaeHUsIX 1 000CHOBAHUH PEIICHHS HET MPOOETIOB U OLUIHOOK;

6. B pemeHnu HET MaTeMaTHYECKUX OMMOOK (BO3MOXKHA OJIHA HETOYHOCTh, OITUCKA, HE
SIBIISFOIASICS CJICICTBUEM HE3HAHUS WJIM HETIOHUMaHUs y4eOHOTrO MaTepurana).

Ounenka «4» cTaBUTCS, €CIIU:

3. Pabora BBINIOTHEHA TOJHOCTHIO, HO OOOCHOBAHHS IIATOB PEIICHUS HEIOCTATOYHBI
(ecmn yMeHHE OOOCHOBBIBATH PACCYXIACHHUS HE SIBISUIOCH CIICIHMAIBHBIM OOBEKTOM
IIPOBEPKN);

4. JlomymieHa ojHa ONIMOKA WJIM JBA-TPH HE0YETa B BHIKJIAJKAX, PUCYHKAX, YEPTEKAX
wii Tpagukax (ecim 3TH BUABI pabOTBHl HE SBISUINCH CHEIHMAIbHBIM OOBEKTOM
IIPOBEPKH ).

Ounenka «3» CTaBHUTCS, €CIIH:

2. JlomymieHsl Oojiee OMHON OMMOKM WM 0o0Jiee IBYX-TPEX HEIOYETOB B BBIKJIAJKAX,
yepTekax WM Tpadukax, HO CTyIeHT (OOydaromuiicsi) BIIafeeT O00s3aTeIIbHBIMU
YMEHHSMHU 110 IPOBEPSIEMON TEME.

Ounenka «2» CTaBUTCS, €CIIM:

2. JlomymieHbl CyIIECTBEHHbIE OIIMOKHM, MOKA3aBIIME, YTO CTYJIEHT (0Oydaromuiics) He

BJIaJICET 00s3aTeILHBIMA YMEHHSIMHU T10 JIAHHOHM TeMe B TIOJTHOM Mepe.

Odopmiienue padoThl

Jlucr 1. Jlucr 2.
Ne mpumepa

[TpakTuyeckas pabora no Teme
«/[leiicTBUs ¢ MPUOIMKEHHBIMHI YUCIIAMID) Pemenne:
Beinonuut:

(PHO) Yeprex
rpynna:
[Tposepuut: Orser:

(PVO)
Onenka:

NHpopmManoHHbIEe HCTOYHUKHU

TleuaTHnle U31aHUA:

1. Jlamuuk M.II. Yucnennsle MeTobl (2-€ U31., cTep.) yueOHuk , M.: Akagemus, 2020.

DJNeKTpOHHBIE U3JJaHUs (JEKTPOHHBIE PECYPCHI):

1. ITopran Math.ru: Oubnmoreka, MenuareKka, OMMMITHAIbI, 3aa4l, HAy4YHBIC IIKOJIBI,
YyUUTENbCKas, UICTOPUS MaTeMaTuku http://www.math.ru.

2. Marepuanbl o matemaruke B EnuHoNM Komekiuu 1udpoBbIX 00pa3oBaTeIbHBIX
pecypco  http://school-collection.edu.ru/collection/matematika.
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