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1. EJIM OCBOEHU A JUCHHUIIVIMHbI

Heab ocBOeHUs] AMCUHUILUIMHBI «YHWCIEHHBIE METOAB» SBIsETCA (HOPMUpOBAHHE Y
oOyyaromuxcss 3HAHUM W BbIPAaOOTKAa HABBIKOB IO CIIEAYIOUIMM HAalpaBJIEHUsIM: YETKOe
IIPEJICTABICHUE O TOYHBIX M MPUOJIMKEHHBIX YKCIaX, TUIAaX MOTPEIIHOCTEN, BOZHUKAIOIINX Ha
pasHBIX dTanax peleHus 3aJayuu, BIaJeHUEe OOLIMPHONW TEPMUHOIOTHEH B 00JaCTH YHCIEHHBIX
METOJIOB, HE BE3/I€ €lIe YCTOSBILEHCS; 3HAHWE OCHOBHBIX METOJIOB DEILIEHUS YpaBHEHUH U
cucteM anreOpaMyecKMX ypaBHEHMH, TpoOsieM JUHEHHOW anredpsl, OCHOB TEOPUHU
npuOIKeHnst (pyHKIUA, YuCcIIeHHOTO TU(QEpEeHIIMPOBAHNS U YUCIEHHOTO HWHTETPHPOBAHUS,
YHUCJIEHHBIX METOJIOB pelieHus TuddepeHNaTbHbIX YPaBHEHHH.

[Tpu 3TOM 3agaYaMM JUCHUTUIMHBI SBIISTFOTCS
® YMEHUE MPOU3BOIUTH MPHOIMKEHHBIC BEIYHCIICHUS;
® pelICHNE YPaBHEHUH U CUCTEM alreOpandeckuxX ypaBHEHHH,
® NIPUMEHSATH OCHOBBI TEOPUH MPUOIMKEHUS (QYHKINH,
® YMEHHE TIPOU3BOIUTH YHCICHHOE TU(PEPEHIIMPOBAHNE U YHCICHHOE HHTETPUPOBAHUE,
® [IPUMEHATH YUCICHHBIE METOBI ISl peleHus Au(pepeHInaNbHBIX YPaBHEHHH;

2. MECTO JJUCHUAILJIMHBI B CTPYKTYPE OBPA3OBATEJIbHON TPOIPAMMBI

2.1. JJucuunnuHa «YucieHHble METOABD) OTHOCUTCA K 4acTd, (OpMHUPYEMOIl yyaCTHUKaMHU
oOpaszoBatenbHbIXx oTHOmeHHH bioka 1 Jlucummiausabl (MOAyNH), MMEET TECHYIO CBS3b C
JPYTMMH JUCLIUILUIMHAMM.

2.2. B Tabnuie mnpuBEACHBI MPEAMICCTBYIOIIME U  IOCICAYIOIMNE JTUCIUTIINHBI,
HamnpaBlIeHHbIC HAa (OPMHUPOBAHUE KOMIICTCHIIUH NHUCIUIUIMHBEI B COOTBETCTBUU C MATPUIICH
koMnerennuii OI1.

IIpeamecTByomue U NocjeayoUe THCHUIIIHHBI,
HaINpaBJIeHHbIe Ha (pOpMUPOBaHHE KOMIIETeHIHIT

Ne
) [IpenmecTByromume TUCUUTIMHBI [Tocnenyromue TUCHUIUIMHBL
n/m
1. MaremaTu4ecKuii aHaJIu3 IIpoexT 3 Kypca
2. JIuHeliHas ajredpa u aHAJTUTHYECKAS Kpunrtorpadus
reoMeTpus
3. | JAuckpeTHas MaTeMaTHKa JAu¢depenuuaibHbie ypaBHEHUS
MartemaTH4ecKHe OCHOBBI 3alUThI
HHpopMaAUH

3. IJTAHUPYEMBIE PE3YJIbTATbBI OBYUEHUSA

[Inanupyemble pe3ynbTaThl OCBOEHHs oOpasoBarenpHOM mporpammel  (OIl) —
KOMIIETEHIIMM OOYyYaroluXcs ONpeAeNstoTcs TpeOOBaHUAMU CTaHJIApTa IO HANpaBICHUIO



noaroroBku  01.03.02

COOTBETCTBUU ¢ MaTpuieil komnereHuuit OI1

[lpuknagnas maTeMaTuka W HHQOpMaTHKa H  (OPMHUPYIOTCS

Ne Homep/ HanmenoBanue B pesyabTare u3y4eHus JUCHUILIMHBI
o/ HHJIEKC KOMIIeTeHIIUH o0yyarommecs J0JIKHbBI:
o | KOMIIeTeHLH (WM ee 4acTH)
U
1 2 3 4
l. IK-1 CrniocobeH npuMeHsTh [1K-1.1 O6nagaer 3HaHUSIMU MaTeMaTH4e-
COBpEMEHHBIN CKHUX METOZI0OB B MOJIEIMPOBAHUM COLHU-

MaTeMaTU4YECKU anmnapar
IIPU PELICHUH
TEOPETUUECKUX 3a1a4 U
IIPU MOJIETUPOBAHUM
COLIMAJIBHBIX U
SKOHOMHUYECKHX
IIPOLIECCOB

QJIBHBIX U IKOHOMUYECKHUX MTPOLECCOB
[IK-1.2 CnocoGen coOupaTh, aHATU3HPO-
BaTh OOJIBIIINE MAaCCUBBI JAHHBIX JJIS MIPO-
BEJICHUS HAYYHO — HCCIIEIOBATENbCKON
paloThI, KOMIBIOTEPHON 00PabOTKU
[TIK-1.3 CniocobeH MoaenupoBaTh pa3ind-
HBIC 33/1a4¥l MPUKIATHOTO XapakTepa, uc-
MOJB3Yysl HAyYHBIM HMCCIEN0BATEIbCKUN
OJIXOJ




4. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHBI

4.1. OFbEM JUCHUNIJIMHBI U BUJbl YYEBHOH PABOTHI

Buj y4yeOHoii padoThI Bcero CemecTpsl
1acos Ne 4 Nes
4acoB 4acoB
1 2 3 4
AyIuTOpHAsE KOHTAKTHas padorta 144 72 72
(Bcero)
B ToMm umcne:
Jlexmmm (JI) 54 36 18
[TpaxTnueckue 3anstus (I113) 72 36 36
JlaGopaTtopusie padoTs (JIP) 18 - 18
KonTakTHasi BHeayauTopHas padora, 35 15 2
B TOM YMCJIIC:
Z001020:)NENING IS u CPYIIOBBIE 35 1,5 2
KOHCYJIbTalln
CamocrosiTeibHAs padora 77 34 43
odyuaromuxcs (CPQO) (Bcero)
Iloozomoeka k 1a60pamopHbiM 3aHAMUSIM 20 10 10
Hoozomoeka k mexywemy konmpono (ITK) 20 10 10
Iloozomoska K NPOMENCYMOUHOMY 20 10 10
xonmponio (IITIK)
Camonoozomoska 17 4 13
IIpome:xy | sx3ameH (3), 3a4eT C 3a0, 9 3a0 9(27)
TOYHAS OLICHKOM, B TOM YHCJIE:
arrecran | [Ipuewm 3adera ¢ 0,5 0,5
us OLICHKOH
[Tpuem »xk3., yac. 0,5 0,5
Koncynbranus, gac 2 2
KonTtpossb, yac. 24,5 24,5
HUTOI'O: | yacoB 252 108 144
Oo0mas
Tpynoem | 334 /. 7 3 4
KOCTh




4.2. COAEP KAHUE JUCHUIIJINHbI

4.2.1. Pa3znesnl (TeMbl) JMCHUIINHBI, BUbI Y4€OHOMH 1eSITeJIbHOCTH U GOPMBbI KOHTPOJISA

Ne HaumenoBanme pa3aesna Buabl y4eOHoil 1eATEJIbHOCTH, DopMbI

n/ (TeMbI) TUCHUIJIMHBI BKJIIOYasl CAMOCTOSATEIbHYI0 TeKylei u

n padoTy 00y4arommxcs NPOMEKYTOYHO
(B yacax) i aTTecrauumn

JI JIP | II3 | CPO | Bcero

1 3 4 5 6 7 8 9

Cemectp 4

1. | Pasmen 1. DnemenTapHas 10 10 |10 30 | Konrposbupie

TEOpPHUsl IIOTPELIHOCTEN. BOLPOCHI,
TCCTUPOBAHUC,

WHIUBU/yalbHbIC
3a7aHus K
112a00paTOPHBIM
3aHATUAM

2. | Pasgen 2. UncneHHbIE METONBI 14 14 |10 38 KonTtponbHeie

pelIeHUe YpaBHEHUH BOIIPOCHI,
TCCTUPOBAHUC,

WHUBUyalbHbIC
3aJaHus K
11200paTOPHBIM
3aHATUAM

3. | Pa3gen 3. HucneHHble METOIBI 12 12 | 14 38 Konrposbhbie
pELIEHUs] CUCTEM JINHEMHBIX BOTIPOCHI,

v TCCTUPOBAHMHC,
anredpandyeckux ypaBHEHUN
UHAWBUYAJIbHBIC

3aJaHus K
11a00paTOPHBIM
3aHATUAM

[IpomexyTouHas aTTecTanus 0,5 | 3auer ¢ oueHKOU

KoHrtakTHas BHEayIuTOpHAs 1,5 | I'pynnoBsie u
pabota MHIVBUAYaIbHbI
€ KOHCYJIbTALIUU

HToro yacos B 4 cemecTpe 36 36 |34 108

Cemectp 5

4. | Paznen 4. UntepnonupoBanue | 6 6 12 | 14 38 | Konrposbubie

(I)yHKIII/II‘/'I BOIIPOCHI,
TECTUPOBAHUE,

WHAWBUIYAJIbHBIC
3aJaHuA K
TIPAKTUIECKUM
3aHATHAM

5. | Pa3nmexn 5. Unucnennoe 6 6 12 | 14 38 KonrpossHbie

WHTETPUPOBAHUE BOIIPOCHI,
TECTUPOBAHHUE,

WHAWBUAYAJIbHBIC
3aJaHuA K
TIPAKTUIECKUM
3aHATHAM




6. | Pa3nmen 6. UncienHoe 6 6 12 (15 39 | Konrposbubie
nuddepeHImpoBaHme BOTPOCEL,
TECTUPOBAHUE,
WHIABUAYAJIbHBIE
3alaHus K
MPAKTUYCCKUM
3aHATHUAM
IIpomesxyTouHas arrectauus 27 OK3aMeH
KonrakTHas BHeaymuTOpHas 2 ['pynmnoBeie
pabota WHIWBUTyTHHBI
€ KOHCYJIbTALIUHU

HToro yacos B 5 cemecrpe: 18 | 18 | 36 43 144

4.2.2. JIeKINOHHBIH KypC

Ne HaumenoBanue HaumeHoBaHue TeMbI Conepxanue Bcero

n/ | pazaeja IMCHUILIUHBI JIEKIMH JIEKIMHU 4acos

n
1 2 3 4 5

Cemectp 4

1. | Pazgen 1. Tema 1.1 OcHOBHEIE OcCHOBHEBIE 2
DneMeHTapHas Teopust | MOHATHUS. Buabl HUCTOYHUKH U
MIOTPELTHOCTEN ITOTPEUIHOCTEM. KJIacCU(pUKAI

[IOTPELIHOCTEMN.
Tounsie 1
IpUOIKEHHBIE
ymcna. AOCoitoTHas U
OTHOCUTEIbHAS
MOTPEITHOCTH
IpUOTMKEHHOTO
YuCia, UX CMBICT U
B3aUMOCBSI3b.

2. | Pasmen 1. Tema 1.2 CpaBHeHue Hawryumee 4
DneMeHTapHasi TEOPHUsSl | TOYHOCTH MPUOIMKEHHBIX | TPUOTUKECHUE
MOrpelHoCTeN qrcell, OKpyTJIEHHUE /10 TOYHOI'O YHCTIa U

BEPHBIX U P. CBOICTBa €ro
IpeaeIbHbBIX
[IOTPELIHOCTEMN.
YT1BepxkaeHus o
BEPHBIX U
COMHUTEJIBHBIX
dpax.
[TorpemHocTh
OKPYIJICHUS.

3. | Pasnen 1. Tema 1.3 Haxoxxnenue [TorpemHocTh 4
DJNieMeHTapHas TeOpust | MpeleIbHbIX PUOIKEHHOTO
MOTPEIIHOCTEN MOTPEIIHOCTEN 3HaYeHUs QYHKIIUU U

MPUOTIKEHHBIX 3HAYCHUH | €€ BBIUMCIICHHE.
byHKIUN dopmyna
MOTPEITHOCTH




IpUOTKEHHOTO
3HaYeHUsT QyHKIIUH.

[IpenenvHbie
MOTPETHOCTH
apudMeTHIeCKIX
onepanuid, CTeneHu 1
KOPHSL..

4. | Pasnen 2. YncneHHble Tema 2.1 Metons! Metonp! oTnenenus 4
METO/bI PEIICHUE OTIEJICHUS] KOpHEH KOpHEH ypaBHEHUSI.
ypaBHEHUH ypaBHeHUs. MeToj YTouHeHue KOpHEH.

[IOJIOBUHHOTO JICJICHUS. JlemMma 00 orieHKe
MOTPELIHOCTH
IpUOTMKEHHOTO
KOPHSL.

S. | Paznen 2. Yucnennsle | Tema 2.2 Merton npoctoii | Metoa npoctoit 4
METO/Ibl PEIICHHE uTepaluu. uTepaluu (aNIropuT™M
ypaBHEHUN U OLICHKa

MTOTPEITHOCTH).

6. | Pasnen 2. Yucnenunie Tema 2.3. MeTon MeTto IT0JIOBUHHOTO 6
METO/bl PEIICHHE KacaTelbHbIX. MeToJ nenenus. Meron
ypaBHEHUN XopA xopa. Merton

Hsrorona.

7. | Pasmen 3. UncienHsie Tema 3.1 [psimbrie ITocTranoBka 3agaun. 4

METO/bI PEIICHUS MeTo bl pemenus CJIY: Merop I'aycca.
CHCTEM JIMHEWHBIX meron ["aycca [Tpumep.
anredpanvyecKux

ypaBHEHUU

8. | Paznen 3. Yucnennsie Tema 3.2 Urepaunonnsie | HopMbl BEKTOpPOB U 4
METO/IbI PEIICHUS Meroasl pemenus CIIY: Matpul. Meroz
CHUCTEM JIMHEHHBIX METOJ MPOCTOM UTEpALIMU. | MPOCTHIX UTEPAIUH.
anreOpanvdecKux Ornenka
ypaBHEHUU MOTPEITHOCTH

npUOIKEeHU I
MIPOLIECCA UTEPALIHIA.

9. | Pasnen 3. YnucneHHnle Tema 3.3 Urepaunonnsie | Meron 3eiaens. 4
METO/BI PEIICHUS MeTo bl pemenus CJIY: Onenka
CHUCTEM JIMHENHBIX MeTo 3ehaens MOTPEIIHOCTH.
anredpanvdecKux
ypaBHEHUH

HUTOI'O yacos B 4 cemecTpe: 36

Cemectp 5

10. | Paznen 4. Tema 4.1 Meton Meroa HaMMEHBIINX 2
WNHuTtepnonupoBaHue HaMMEHBIIINX KBaJpaToOB. | KBAaJIpaToB
GyHKIMIA

11. | Pazgen 4. Tema 4.2 NHTEepnonsuMoHHbIN 4
WNHuTepnonpoBaHue WNHuTepnonupoBanue MHOI'OYJICH
byHKIUI (GYHKIHI ¢ TOMOIIIBIO Jlarpanxa.

MHorowieHa Jlarpanxa [TorpemHocTy,
BO3HHKAIOIIUE MTPU
WHTEPIOIUPOBAHUH.
[TorpemnocTh




METO/A.
Heyctpanumas
HOTPEIIHOCTh
HMHTEPIOISAIUOHHOM
dopmynsl Jlarpamxa.
Cryuaii

PaBHOOTCTOSIIINX
Y3JI0B.

12. | Pa3nen 4. Tema 4.3 Koneunsie pazHoctu 4
WuTepnonupoBanue WuTepnonupoBanue (byHKLUH, 3aJaHHBIX
byHKUIMI GbyHKIMI ¢ TOMOIIBIO Ha MHOXXECTBE

MHorouwieHa Hprotona. PaBHOOTCTOSIINX
touek. [IepBblit
UHTEPIOJIALIMOHHBIN
MHorowieH Herotona
JUIs Cllydast
PaBHOOTCTOSIINAX
Y3JI0B.

13. | Pa3gen 5. Yucnennoe Tema 5.1 KBagpaTtypHsie IlocTanoBKka 3aa4u. 2
MHTErpUpPOBaHME bopMmybl KBanpatypHsle

NPSMOYTOJIEHUKOB bopmyIbr
OpSMOYTOJIbHUKOB

14. | Pa3nen 5. Yucnennoe Tema 5.2 @opmyiisl CewmelicTBO 2
UHTErpUpPOBaHME Tpanenuii 1 CumncoHa. KBaJpaTypHBIX

¢dopmyn Hetorona-
Koreca

15. | Pa3gen 5. Yucnennoe Tema 5.3 CooTHOLIEHHE CocraBHble 2

UHTErpUPOBaHHE MeXIy hopMyIamMu KBaJ[paTypHbIE
PSMOYTOJIBHUKOB, (bopMyIIBI Tparennit u
Tpanenuii, Cumncona CHUMIICOHA

16. | Pazzgen 6. Yucnenuoe Tema 6.1 Haxosk1eHue 2

TuddepeHIpoBaHne JuddepenurpoBanue mo HPOM3BOIHBIX 10
MHTCPHIOJIINOHHBIM UHTEPIIOJISINOHHBIM
(opmyram Hprotona, dopmynam HeroToHa,
T'aycca, Crupmurra u lNaycca, Ctupaunra u
beccens. beccens.

HToro yacos B 5 cemectpe: 18

Bcero yacos: o

4.2.3. llpakTHyecKkue 3aHATHS

Ne HaumenoBanue HaumenoBanme Conepxanue Bceer

n/ pasaeJia JabopaTopHoi pa6oTsl | 1a00paTOpHOIl padoThI 0

n AUCUMIIUHBI yaco
B
1 2 3 4 5
Cemectp 4
1. Pazpgen 1. JlaGopatopnast pabora Nel | Onpenenuts, Kakoe | 6
OneMeHTapHast CpaBHeHHE TOYHOCTH PaBEHCTBO TOUYHEE.




TEOpHUst
MOTPEITHOCTEN

NpUOTVKEHHBIX YHCET,
OKpYIJIEHHE 70 BEPHBIX

uudp.

Oxpyrnurb
COMHHUTENTbHBIE TP
4KCIia, OCTAaBUB BEPHBIC
3HAKH: B Y3KOM U
IIHPOKOM CMEICIIE.
Haiitu npeaenbHbie
a0COJIIOTHEIE U
OTHOCHUTEJILHEIE
MOTPEIIHOCTH YHCETI,
€CJIM OHH UMEIOT TOJIBKO
BepHBIC U PHI

2. Paznen 1. JlaGopaTtopnast pabora No2 | Berauciauth BeIpakeHHe | 6
OnemeHTapHas Bbruncnenune norpenHocTy | U ONpeneanTh
TEOpHUs BBIPAKCHUI MOTPELIHOCTh
MOTPEIIHOCTEN pe3yJibTara
3. Paznen 2. JlaGopaTtopnas pabota Ne3. | OTaenuTh KOpHU 6
Uucnennsle MeToibl | OTaeneHne KopHen AQHAJIUTUYECKUM U
peuieHue AHAIIMTHYECKUM U rpadU4ecKuM METOIOM,
ypaBHEHUI rpadMuecKuM METOJIOM, U | U yTOUHUTH KOPEHb
YTOUHUTH KOPEHb METOAOM | MeToJIoM HproTOHA
HeroToHna
4. Pa3nen 3. JlaGopatopHnas pabora Ne4 | Pemuts cucremy 6
Uucnennsle MeToabl | MeToa MPOCTHIX UTEPALMM | IMHEWHBIX YPAaBHEHUU
pEeLIeHUs! CUCTEM pelIeHus: CUCTEM METOJO0M MPOCTBIX
JIMHENHBIX JIMHEUHBIX YPABHEHUN uTepanui ¢ 3aJaHHOM1
anredpanvdecKkux TOYHOCTBIO
ypaBHEHUU
BCEI'O 4acos: 36
4.2.4. llpakTHyecKkue 3aHATHS
Ne ni/m HaumenoBanue HaumenoBanmue Conep:xanue Bcero
pasaena NMPAKTHYECKOr0 NPAKTHYECKOI0 4acoB
AUCHMILIMHBI 3aHATHUSA 3aHATHSA
1 2 3 4 5
Cemectp 4
1. Pasnen 1. CpaBHEHHE TOUHOCTU Onpenenutb, Kakoe 4
DOnemeHTapHas MpUOIMKEHHBIX YUCEN, | PABEHCTBO TOUHEE.
TEOpus OKpYyITIEHHE 10 BepHbIX | OKpyIiIuTh
MOTPEIIHOCTEN uudp. COMHHUTEJIbHBIE

uQpsl Yucia,
OCTaBHB BEpHBIE
3HAKU: B Y3KOM U
HIMPOKOM CMBICIIE.
Haiitu npenenbubie
a0COJIIOTHBIE U
OTHOCHUTEIIbHBIE
MOTPEIIHOCTH YHCEl,
€CJIM OHU UMEIOT
TOJILKO BEpPHbIE

10




1udpbI

2. Paznen 1. Brruucnenune Brruncnuts 6
OnemeHTapHas MOTPEIIHOCTH BBIp)KEHUE U
Teopus BBIpKEHUI OTpeIeNUTh
IIOTPELIHOCTEN [OIPEIIHOCTD

pe3yJibraTta

3. Paznen 2. Otnenenuie KOpHeH OtnenuTh KOpHU 14
YucneHHsie aHAJIUTUYECKUM U AQHATUTUYECKUM U
METO/BI pelieHHe | TpapUIECKUM METOJIOM, | TpaduuecKuM
ypaBHEHUH ¥ YTOUYHUTH KOPEHb METOJIOM, U

MeToaoM HerotoHa YTOYHUTH KOPEHb
MeTo oM HproToHa

4. Paznen 3. JlaboparopHas pabota | Pemmts cucremy 12
YucneHHbIe Ne4 Meton npocThix JIMHENHBIX
METOMBI pEIICHUs] | UTepaAUi PEeHICHUs YpaBHEHHI METOIOM
CUCTEM JTUHEHHBIX | CHCTEM JTMHEWHBIX MIPOCTBIX UTEPAIHil C
anreOpanvdecKux YpaBHEHUI 3aJaHHOM
ypaBHEHUH TOYHOCTHIO

HUTOI'O yacoB B 4 cemecTpe: 36

Ne ni/m HaumenoBanue HaumenoBanmue Conep:xanue Bcero
pa3nena NPAKTHYECKOT 0 NPaKTHYECKOr 0 4yacoB
JAUCUHUIIUHBI 3aHATHSA 3aHATHSA
1 2 3 4 5
Cemectp 5
JlaboparopHas padota 1 | Mcnons3ys 12
HHTEepnonsnoHHbIe UHTEPHOJSIMOHHY
dbopmynel HetoToHA 10 hopmyy
HeroTona
BBIUUCIIUTD
3Ha4YeHUE PYHKIUU
TIPH TAaHHBIX
3HAYCHHUSAX
apryMeHTa.

6. Pazmen 5. JlaboparopHas pabota | Berauciuth 6
YucneHnHoe Ne 2 Brraucnenue UHTETpal Mo
UHTETPUPOBAHUE | MHTETPAJIOB 110 ¢dopmytaM JIeBbIX,

dbopMyIiaM JeBbIX, MPaBBIX U CPETHUX
MPaBbIX M CPETHUX PSIMOYTOJIEHUKOB
PSIMOYTOJIbHUKOB

7. Pazpgen S. JlaGopaTtopnast pabora | Berauciuts 6
YucnenHoe 3 Beiuucnenue UHTErpa 1o
MHTEIPUPOBAHUE MHTErpaJIOB 110 bopmyiie Tpanenuit

dbopmyIe Tpanenuii u u 1o Gpopmyiie
1o popmysne Cumncona | Cumncona

8. Paznen 6. JlaGopatopHas pabora | Haiitu npousBoansie | 12
Yucnenunoe 4 TuddepenmnupoBanue | 1o
muddepeHIpoBa | MO0 UHTEPHOISILUOHHBIM | HHTEPHOISAIIMOHHBIM
HUe ¢dopmynam HeroToHa, bopmynam

lNaycca, Ctupnunra u
Bbeccens

Hsrorona, I'aycca,
Crupnunra u
beccens
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HUTOI'O yacoB B 5 cemecTpe

36

BCEI'O uacos: 72
4.3. CAMOCTOSATEJBHASA PABOTA OBYYAIOHIUXCH
Ne HaumenoBanue Ne Buasr CPO Bcero
n/n pasaesa (Tembl) n/n 4acoB
yueOHoit
AUCHUILIUHBI
1 2 3 4 5
Cemectp 4
1. Paznen 1. 1.1. | IlpopaboTka JeKIui - BKIFOYAET YTCHUE 10
DJieMeHTapHas KOHCITEKTa JICKITUH, MpodhecCHOHaTbHOM
Teopus JUTEPATYPBI, IEPUOAUYECKUX U3IAHUM.
MOTpelHOCTeN [ToaroroBka K 1a00paTOPHOMY MPAKTUKYMY.
2. Paznen 2. 2.1. | IlpopaboTka JIeKIHii - BKIFOYAET YTCHUE 10
YucneHHbIe METO b KOHCIIEKTA JIEKIHA, Tpo(hecCHOHATBHOM
perieHne ypaBHEHHM JUTEPATYPHhI, IEPUOTUUECKUX U3TaHUM.
[ToaroroBka Kk 1a60paTOPHOMY MPAKTUKYMY.
2.2. | 3y4eHne KOHCTIEKTA JIEKIIUM JJIs1 BBITIOTHEHUS
WHANBUAYAIbHBIX 3a/IaHUH TI0 1a00paTOpPHOMY
MIPaKTUKYMY.
3. Pasnen 3. 3.1 | Pabota ¢ IeKIMOHHBIM MaTepHaAIOM, TIOUCK U 14
YucneHHble METOIbI 0030p IUTEPATYPHI U FTEKTPOHHBIX
peLIeHus: CUCTEM MCTOYHUKOB MH(POPMAIUH 110 UHAUBU Y ATbHO
JIMHENHEBIX 3alaHHOM TIpo0JeMe. BrImoiHeHne TOMaITHIX
anredpanvdecKux 3aJlaHuil MO J1a0OPaTOPHOMY MPAKTHKYMY.
YpaBHEHUU 3.2 | 3ydeHne KOHCTIEKTa JIEKIUI JJIsl BHITTOJTHEHUS
WHANBUAYAIBHBIX 33/IaHUH TI0 1a00paTOpHOMY
MIPaKTUKYMY.
3.3 | IIpopaboTka neKuuii - BKIIOYAET YTCHUE
KOHCIIEKTa JICKITUH, MpodecCuOHaTbHOM
JTUTEPATYpPBhl, IEPUOAUUECKUX U3TAHUN JTIs1
HanucaHusi pedepara o pasaeiny.
Hroro yacos B 4 cemecTpe 34
Cemectp 5
4. Paznen 4. 4.1 | IlpopabGoTka JEeKIMI - BKIIIOYAET YTEHUE 14
WNHTepnonnpoBanue KOHCIIEKTA JIEKIH, TpohecCuoHaIbHOM
byHKIUH JUTEPATYPBhl, IEPUOAUYECKUX U3TAHUM.
BrmmosHeHME JOMANTHUX 3aJaHUH 110
71a60pPaTOPHOMY MPAKTUKYMY.
4.2 | IloaroroBka K 1a00paTOPHOMY MPAKTUKYMY
5. Paznen 5. Uucnennoe | 5.1 | [loaroroBka k 1abopaTopHOMY NMPAKTUKYMY. 14
MHTErpUpPOBAHUE N3yueHune ONOTHUTENBHONU TUTEPATYPHI 110
pazneny
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6. Paznen 6. Yucnennoe | 6.1 | IlogroroBka K J1abOpaTopHOMY MPAKTHKYMY. 15

maddepeHImpoBanne [ 2 | [JoxroToBKa K TECTHPOBAHUIO 10 BCEM
paszaenam AUCUUILTAHBL. V3ydenue
JIOTIOJIHUTENBHOM JIUTEPATYPHI IO pa3/ey.
[ToaroTOBKa K TECTUPOBAHHIO 110 BCEM
pasjenam.

HToro yacos B 5 cemecTpe 43

BCET'O u4acoB 95

S. IHEPEYEHb YYEBHO-METOAUYECKOI'O OBECIHHIEYEHUA JJIA
CAMOCTOSTEJABHON PABOTHI OBYYAIOIIUXCS 11O JUCIUILIMHE

5.1. MeToanuecKkue YKazaHud AJadA NOATOTOBKH OﬁyanOHII/IXCH K JCKIMOHHbIM 3aHATHAM

OcHOBHBIMU ~ (opMaMu  OOy4eHHUS YHMCICHHBIM METOAAaM  SIBIAIOTCA  JICKLUH,
71ab0paTOpHbIE 3aHATHUS U KOHCYJIbTAIlMH, a TAKXKE CaMOCTOSITeNIbHAs paboTa.

Jlek1uu coCTaBIIAIOT OCHOBY TE€OPETUUECKOT0 OOy4EHHUS U Jal0T CUCTEMaTH3UPOBAHHBIC
OCHOBbI Hay4yHBIX 3HAHWH MO JUCUUIUIMHE, PACKPBIBAIOT COCTOSIHHE U MEPCIEKTUBBI Pa3BUTHS
COOTBETCTBYIOIIEH 00JacTH HAayKH, KOHIEHTPUPYIOT BHUMaHME OOydarolluxcs Ha Hauboiee
CJIOXKHBIX U Y3JIOBBIX BOIIPOCAX, CTUMYJIMPYIOT UX aKTHUBHYIO [TO3HABATEJIbHYIO JI€ATEIbHOCTD U
CHOCOOCTBYIOT ()OPMHUPOBAHUIO TBOPUECKOTO MBIIILICHUS.

BenymuM MeronoM B JIEKIMHU BBICTYIAET YCTHOE H3JIOKEHHE Y4eOHOro Mmarepuala,
COIIPOBOK/JAOIEECS JEMOHCTpalueil BUACOPUIBMOB, CXEM, IIJIaKaToOB, IIOKAa30M MoOJIENEH,
puOOpPOB, MAKETOB, UCIIOJIB30BaHUE MYJIbTUMEINA alllapaTyphl.

Jlexuus sBnseTcs UCXO0AHOM (hopMoii Bcero yueOHOro mporecca, UrpaeT HarpapJIsoLLyIo
U OPraHM3YIOLIYI0 pOJIb B CAMOCTOSITEIbBHOM HM3yYeHUHU NpeameTa. Bakneimias poipb JeKIUU
3aKJIIOYAETCs B JINYHOM BO3JEHCTBUM JIEKTOPA HA ay JUTOPHIO.

Ha nexuusix packpbIBarOTCSi OCHOBHbBIE TEOPETHUYECKUE ACIEKTbI, PUBOASITCS IPUMEPHI
peanu3alyy Ha MPAKTUKE, OCBEIAeTCsl JOCTUTHYThIM ypOBeHb (OpMaTU3aMK ESTEIbHOCTH 110
aBTOMATU3ALIUHA YKOHOMUYECKHUX MTPOLIECCOB.

OcBoeHue TUCHUIUIMHBI IPEIoIaraeT CleAyoUIe HapaBiIeHus: padoThl:

- U3y4YeHHE MOHATUIHOrO anmnapara AUCHUIUIMHBI;

- U3yYEHHUE TeM CaMOCTOSITEIbHOM MOATOTOBKH 110 Y4€OHO-TEMAaTHUECKOMY IIaHY;

- paboTy HaJ OCHOBHOM U JOTIOTHUTEIILHON JTUTEPATY PO

- U3y4eHHUEe BOIPOCOB JJIsi CAMOKOHTPOJIS (CaMOIIPOBEPKH );

- CaMOMOJrOTOBKA K IPAKTUYECKUM U APYTUM BUJAM 3aHATHIH;

- caMoCToATeNbHAs paboTa 00ydaroierocs Npy NOArOTOBKE K 9K3aMEHY;

- camocTosTeIbHas paboTa oOyJaronierocs B OMOIMOTEKE;

- U3y4YEHHE CalTOB I10 TEMAaM JUCLUIUINHEL B ceTu «IHTepHET».

Tpebyercs TBOpuUeCcKOe OTHOLIEHHWE M K camMod IporpaMMe yudeOHoOro Kkypca. Borpocsl,
COCTaBIIAIOLIME €€ CoJepXaHue, 00JaJaloT pa3HOM CTENEeHbI0 Ba)XHOCTU. EcTh BOIPOCHI,
BBINOJHSAIONINE (YHKIMIO JIOTUYECKOM CBSI3KM COJAEpKaHHUSI TEMbl M BCEro Kypca, MMEIOTCS
BOIIPOCHI ONMCATEIBHOIO WM Pa3bsICHUTEIBLHOIO XapakTepa. Bce 3T BONpoCsl HE COCTABIISIIOT
CyTH, NMOHSITUMHOIO, KOHIENTYAJIbHOIO COJIEP’KaHUs TE€Mbl, HO HEOOXOAMMBI JJi LEJIOCTHOTO
BOCIIPHUATUSL H3y4yaeMbIX mpobieM. [IpopaboTka JIEKIMOHHOrO Kypca SBISETCS OTHOU U3
BaXXHBIX aKTHBHBIX (DOpM camocTOsTeNbHON paboThl. Jlekuus npernonaBarenss HE SBISETCS
03BYUYCHHBIM YUYE€OHHUKOM, a MPEACTABISAET IJIOJ €r0 MHAUBUAYaIbHOrO TBOpuecTBa. OH yuTaeT
CBOIl aBTOPCKHM Kypc CO CBOEH JIOTMKOW CO CBOMMM TEOPETHUECKHUMU M METOJINYECKUMU
NOAXOJaMHU. JTO JeJIaeT JIEKUMOHHBIA KypC KOHKPETHOIO IpPENnoJaBaTelsl WHAWBHAYaJIbHO-
JUYHOCTHBIM COOBITHEM, KOTOPBIM BPSIJ JIM 00yUaromeMycsi CTOUT npeneoperars. Kpome Toro, B
CBOMX JIEKIMSX [pPENoJaBaTelb CTPEMUTCS IPEONOJIETh MHOIME HEAOCTaTKH, IPHUCYLIHE
OIyOJINKOBAHHBIM y4eOHUKaM, y4eOHBIM MOCOOUSM, JIEKIIMOHHBIM KypcaMm. KonaudecTBo yacos,
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OTBEJICHHBIX ISl JIEKIIMOHHOTO Kypca, HE IMO3BOJSET pealu3oBaTh B JICKIUAX Bcel yueOHOM
nporpaMmebl. MIcXoas U3 3TOro, KaKIbld JIEKTOP CO3MIaeT CBOIO TEMATHKY JIEKIIUH, KOTOPYIO B
YCTHOM WM MUCBMEHHOM (hopMme mpezacTaBiseT oOyyaromMMCs MpU MepBoi BcTpede. BaxHo
0o0yyaromeMycst TOHSITh, YTO JIEKIHsI €CTh CBOeoOpaszHasi TBOpueckas ¢opMa caMOCTOSATEIbHOM
paGotel. Hajmo mbITaThCst CTaTh AaKTHUBHBIM COYYAaCTHHKOM JIEKIIMU: JyMaTb, CpPaBHHUBATh
M3BECTHOE C BHOBB MOJTy9aeMbIMU 3HAHUSIMH, BOUTH B JIOTHKY M3JI0)KEHUSI MaTepHaa JEKTOPOM,
[0 BO3MOKHOCTH BCTYNAaTh ¢ HUM B MBICJICHHYIO TOJEMUKY. Bo BpeMs JeKIMM MOKHO 3a]aTh
JIEKTOpYy BoIpoc. Bompockl MOXHO 3a1aTh U BO BpeMs IepepbiBa (MUCBMEHHO WJIHM YCTHO), a
TaKXke Mocje JEeKIMU WIM Tepel HavaloMm ouepenHoi. Jlektop Haiiner (opmbel u crnocoObl
OTBETUTD.

5.2. Metoanueckue yKkazaHus AJsl IOATOTOBKH 00YYAKOIIMXCH K J1a00PATOPHBIM 3aHATHUSAM

Benymieit nunakTuueckon I1eNbi0 JTA0OPAaTOPHBIX 3aHATHH SIBIISICTCS CHCTEMaTH3alus U
000011eHIe 3HAHUI TT0 U3y4aeMoil TeMe, MPUOOpeTeHNE MPAKTUISCKUX HABBIKOB MO TOMY WIIH
JIPYyroMy paszielly Kypca, 3aKperieHue MPaKTUIeCKH MOTYyUYCeHHBIX TEOPETHICCKUX 3HAHUN.

B nauvane kaxmoro nabopaTOpHOTO 3aHATHS KPaTKO MPUBOAUTCS TEOPETHUYECKUMN
MaTepuai, HeOOXOAUMBIM I pelieHus 3anad nmo jgaHHoil teme. [locne Hero mpemmaraercs
pelIeHre 3TUX 3a/1a4 U CHUCOK 3aJJaHUi JUIsl CAMOCTOSITEIbHOTO BBITIOJTHEHHUS.

[IpakTuueckas paboTa BKIIOYAET B CeOsl CAMOKOHTPOJIb TIO TIPEIOKEHHBIM BOIIPOCAM,
BBINIOJIHEHHE TBOPUYECKUX U MPOBEPOUHBIX 3aJaHUM, TECTUPOBAHUE 10 TEME.

JlaGopatopHsbie pabOTHl CONPOBOXKIAIOT U MOJICPKUBAIOT JICKIIMOHHBIN KypC.

KonngectBo nmabopaTopHbIX paboT B CTPOroM COOTBETCTBHH C COJepKaHueM Kypca. Kaxnas
nabopaTtopHasi TpeayCMaTpUBaeT IOMYyYCHHUE MPAKTUYECKUX HABBIKOB MO JICKIMOHHBIM TeMaM
JUCIHHUITIIINHBI «YucieHHwle METOOBI». I[J'IH 06yan0H1chs1 IIOATOTOBJICH Ha6op WHAWBUYAJIbHBIX
3aJaHuil 10 Kaxmoil naboparopHoil pabore. B kaxmoit maboparopHoil paboTe oOydarommiics
odopMIIsieT MoMydeHHbIE pe3ybTaThl. Takke B TEKYIIEH aTTecTaliH K JIAOOPATOPHBIM 3aHATHIM
npeaycMoTpeHa (Gopma KOHTPOJS B BHJAE YCTHOM 3alIUTBl  KaXIOrO IMPAKTHYECKOTO
MHAMBHIyaJIbHOTO 33/I1aHUs IO BCEM TeMaM Jab0paTOPHBIX 3aHATHI.

ITpu mpoBeseHNH NMPOMEXKYTOYHOM M MTOTOBOM aTTecTaluu oOydyaroleMycsi BaXKHO BCerJa
IIOMHUTH, YTO CUCTEMATHYHOCTD, O6’B€KTI/IBHOCTB, APTYMCHTUPOBAHHOCTb — TIJIaBHBIC IPUHIIUIILI,
Ha KOTOPBIX OCHOBAaHbI KOHTPOJIb U OlleHKa 3HaHuH. [IpoBepka, KOHTPOJIb U OIIEHKA 3HAHUH.

[To oxoHuaHuU Kypca 00y4arolMMUCS CAACTCSA IK3aMEH, B X0JIe¢ KOTOPOTO OHU JIOJIKHBI
MOKa3aTh CBOM TEOPETUUCCKUE 3HAHUS U MPAKTUYCCKHE HABBIKH B YUCIIEHHBIX METOaX.

5.3. MeToauueckue YKazaHus 1Jist IOATOTOBKH oﬁyqammuxcsl K IPAKTHYC€CKHUM 3aHATUAM

B nponecce noaroroBKM M NPOBEACHHUS NPAKTHUUECKUX 3aHATUH, oOydaromuecs
3aKpEIUIIOT  TOJIyYeHHBIE paHee TEOPeTHUECKHUEe 3HaHUsS, NPUOOPETAalOT HaBBIKU HX
IPAaKTUYECKOI0 MPUMEHEHHUS, ONbIT PAlMOHAIBHON OpraHu3aluy yaeOHOH paboThl, FOTOBSTCS K
clade 3a4eTa, HIK3aMEeHa.

B nauvane cemectpa oOyuwaromuecss IOJIy4alOT CBOAHYIO HH(popMamuio o Qopmax
IpoBeeHUs 3aHATUH M (popMax KOHTpoJs 3HaHMH. Torga ke oOydaromumces MpeaoCcTaBIsIeTcs
CIMCOK TEM JICKIMOHHBIX M NpPaKTHMYECKUX 3aJaHMi, a Takxke Tematuka pedeparos. Kaxnoe
MIPAaKTUYECKOE 3aHATHE 110 COOTBETCTBYIOIIEH TEMAaTHUKE TEOPETHYECKOTO Kypca COCTOHUT H3
BOIIPOCOB Ul MOJIOTOBKH, HAa OCHOBE KOTOPBIX IIPOBOAMTCS YCTHBIM OMNPOC KaKIO0TO
oOyuatomerocsi. Taxoke mocime U3ydeHHsl KaKJIOro pasfena s 3aKpeIuleHUs NpoeleHHOTo
MaTepHala peualT TeCThl, AeNalT pedepaTUBHbIE paObOTHI MO JOMOJHUTENBHBIM MaTepHaiam
Kypca.

Hcnonp3ys AeKIMOHHBIN MaTepua, yueOHUKH, TOTIOHUTENBHYIO JTUTEPATYPY, TPOSBIISS
TBOPYECKHUN MOAXO0J, 00yUYaIOIIMNACS TOTOBUTCSA K MPAKTUYECKUM 3aHSATHSM, pacCMaTpHUBas MX
KaK MOINOJHEHUe, YriryOieHne, CHCTEeMaTU3allIo0 CBOMX TeopeTHYeckux 3HaHuil. O0yuaromuiics
JOJDKEH NPUUTH B AKaJIEMHIO C MOJIHBIM IIOHUMAaHUEM TOTO, YTO CaMOCTOSITENIbHOE OBJIAZICHHUE
3HAHUSMU SIBJISIETCS TJIaBHBIM, ONpenensiomuM. M3yueHue Kaxaoi TeMbl clieyeT HauMHATh C
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BHUMATEJIbHOTO O3HAKOMJIEHUSI C HabopoMm BompocoB. OHU OPHEHTHPYIOT 0Oydarouierocs,
IIOKa3bIBAIOT, YTO OH JOJDKEH 3HATh IO JaHHOW Teme. Bompockl TeMbl Kak Obl HaKJIa/JbIBAIOTCA
Ha COOTBETCTBYIOILYIO IJIaBYy M30paHHOro y4eOHHKa WU yuyeOHoro mocobus. B urore noimxHO
OBITh SICHBIM, KaKH€ BOIIPOCHI TEMbI IpOrpaMMbl y4eOHOro Kypca, M C Kakoll TIiyOMHOU
PACKpHITHI B JAHHOM y4e€0HOM MaTepuale, a Kakie BOOOILE OMyIIeHbI

THUIOBOM MJIaH MPAKTUYECKUX 3aHITUI:

1. 3noxxeHue npernojaBaTeieM TEMbI 3aHATHSI, €ro LeNel 1 3a1ad.

2. Beitaua npenojaBarteseM 3aJaHus 00yJyaromuMcs, He0OXOAUMBbIE MOSCHEHMSL.

3. BrimonHenue 3amaHus OOyyarOUIMMHCS TOJ HAOMIOACHHEM IpEenojaBaTess.
O6cyxaenue pe3ysnbTaToB. Pestome npemnogaBares.

4. Ob11ee 1Mo/IBEJICHUE UTOTOB 3aHATHS IIPENoaBaTeIeM 1 BblJaua JJOMAIIHETo 3aJaHUs.

OO0yuaromuiicst Ipu NOATOTOBKE K MPAKTUYECKOMY 3aHATHIO MOXKET KOHCYJIbTHPOBATHCS
C TIPEI0/IaBaTEIIEM U M0JIy4aTh OT HErO HaBOSALINE Pa3bsCHEHUS.

@DopMbI caMOCTOSITENBHOM pabOThI 00y4atOLIErocs M0 OCBOSHUIO TUCIIUILIMHEI

1. YcBoeHme TeKyniero yueOHOTo MaTepuana;

2. KoHcniekTupoBaHue NEPBONCTOUYHUKOB;

3. PaboTa ¢ KOHCIIEKTaMH JICKIIUIA;

4. IloaroroBka 1o TeMaMm Ui CaMOCTOSITEIBHOTO U3yUEHUS;

5. Hanucanue noknanoB U pedepaTuBHBIX paboT MO 3aJaHHBIM TEMaM;

6. M3ydeHne cnenuanbHOM, METOIMYECKON JIUTEPATYPhI;

7. IloAroToBKa K 3a4€Ty C OLIEHKOM.

JlunakTuueckue 1eNM TPaKTUYECKOro 3aHsATHs: YIUIyOJieHHWe, cucTeMaTu3alus |
3aKpervieHHe 3HaHU, MpeBpalleHue X B YOSKICHHUS; MPOBEPKA 3HAHUHN; MPUBUTHE YMEHUH U
HaBBIKOB CaMOCTOSITENIbHOW pPabOThl C KHUTOM; pa3BUTHE KYJIbTYpbl pedd, (OpMHpPOBAHUE
YMEHHS apTyMEHTHPOBAHO OTCTaWBaTh CBOIO TOUKY 3PEHHs, OTBEYATh HA BOIIPOCHI CIIyIIATENIEH;
YMEHHE CIyIIaTh IPYrUX, 3aJaBaTh BOIIPOCHIL.

3amauu:  CTUMYJUpPOBaTh  PEryjspHOE  M3yUEHUE IPOrpPaMMHOIO  MaTepuana,
IIEPBOUCTOYHUKOB; 3aKPEIUIATh 3HAHUS, ITOJYYEHHBIE HA YPOKE U BO BPEMsI CaMOCTOSITEIILHOMN
paloThl; oboramaTk 3HaHUSAMU Onarojgaps BBICTYIUIEHUSIM TOBapHILIEH M yUUTENs Ha 3aHATHH,
KOPPEKTUPOBATh paHee MOJyYeHHbIE 3HAHMUSL.

5.4 MeToanuyeckne yKa3aHus 10 CAMOCTOATEIbHOI padoTe 00y4arommuxcst

CamocrosTenpHass pabora oOydaromierocss TNpeArnoyiiaraeT  pasiudHbie  (HopMel
WHANBUIYAIBHON y4eOHOU NEeATEIHHOCTH: KOHCIICKTUPOBAHUE HAYYHOW JIUTEPATyphl, COOp H
aHanM3 mpakThdeckoro marepuana B CMMU, mpoekTHpoBaHME, BBHIMOJHEHHE TEMATHUECKUX H
TBOPYECKHUX 3aaHuil W mp. BIOOp GopM M BHIOB CaMOCTOSATENHLHOW pabOTHI ONpenenseTcs
WHIMBUAYAITbHO-THYHOCTHBIM ~ TIOJXOJIOM K OOYYEHHIO COBMECTHO IMperojaBareieM |
00y4JaroImuMcs.

ConeprkaHue BHEAy TMTOPHOIN CaMOCTOSITEIbHON pabOoThl 00YYarOIIerocs Mo AUCIUTLINHE
«YwucneHHrle METOAbD» BKIIFOYACT B cebs PA3INYIHBIC BUABI ACATCIbHOCTH:

* YTeHHUE TeKcTa (y4eOHHKA, IEPBOMCTOYHHKA, TOMOTHUTEIBHOMN JIUTEPATyphI);

* COCTaBJICHHUE TIJIaHa TEKCTa,

* KOHCTICKTHPOBaHUE TEKCTA;

* paboTa co CI0BapsIMH U CIIPABOYHUKAMU;

* 03HAKOMJICHHE C HOPMATHBHBIMH JJOKYMEHTaAMHU;

* KCClIeI0oBaTeNbCKas paboTa;

* HCTIOJIb30BAHUE AYAHO- U BUICO3AITHCH;

* paboTa C 3JIEKTPOHHBIMU HH(POPMAITUOHHBIMU PECYPCAMU;

* BBITIOJTHEHUE TECTOBBIX 3a/IaHUM;

¢ OTBCTHI HA KOHTPOJIBHBIC BOIIPOCHI;

* aHHOTUPOBaHKE, pe)epUPOBaHUE, PELIECH3UPOBAHHE TEKCTA;

* COCTaBJICHHE TII0CCAPUS, KPOCCBOP/a Wil OuOrorpaduy Mo KOHKPETHOU TEME;

* pellieHre BapHAaTUBHBIX 3a/1a4 U YIIPAXKHEHUH.

15



ITo maHHOM AMCLMIIIMHE IO TEMaM Kypca IPelaraeTcsi BBIIOJHUTH CaMOCTOSITENIbHBIE
paboThl, a Takke MHIMBUIYyallbHBIC 3afaHus. VIHAMBHUIyanbHbIe 3aJjaHus BBIMOJIHIIOTCS IMOCIIe
IIPOXOXACHHS TEM Ha NMPAKTUUECKUX 3aHATUSAX, IPOBEPSIIOTCS MPENOAABATENEM U 3aUNTHIBAECTCA
rocjie yCTpaHeHHus o0yyaromumcsl BcexX OIMMOOK M 3aMedyaHuid. M3yuenue TeM Kypca JUist
NPAaKTUYECKUX 3aHATHHA, CaMOCTOSATENBHOW palOOThl, MPOXOXKIEHUS TECTUPOBAaHMA U CHAYU
3ayeTa peKOMEHAYeTCsl MPOBOJAUThH B TaKOM MOCIIEI0BAaTEIbHOCTH: 1) U3yUeHHE TEOPETUUECKUX
¢dakTOB BBIOpaHHOW TeMbl (BKIIOYas ompeaeneHus, (GopMmyisl U (HOPMYyITUPOBKU TEOpeEM,
CJIEJICTBUH U T.I.); 2) pa30op MpUMEpPOB B TEKCTE; 3) OTBETHl Ha KOHTPOJIbHBIE BOMPOCHI; 4)
NPaKTUYECKUE YIPAXKHEHUS; S5) JI0Ka3aTeIbCTBA TEOPEM, BBIBOJI (GOpPMYIH; 6) TeopeTHuecKue
ynpaxHeHus. [Ipeanaraemas cxema HOCHUT JIMIIb NPUHLUUIHUANBHBINA XapakTep, TaKk Kak IpH
BBIIIOJTHEHUM €€ OYEPEJHOr0 JdTana HEPEAKO IPUXOAUTCA BO3BpAllaThcsd K OAHOMY WIIU
HECKOJIbKUM MpeANIeCTBYIOMMM. BO3MOXHBI 1 OTAENbHBIE pa3yMHbIE IEPECTaHOBKH.

5.5 Metoanueckune yKka3aHus AJis1 NOATOTOBKH K TeCTUPOBAHUIO

IToaroToBKY K TECTUPOBAHHMIO HEOOXOAUMO OCYIIECTBIISTH IOITAIHO.

Ha nepBom »Tane HEOOXOAMMO MOBTOPUTH OCHOBHBIE IOJIOKEHHS BCEX TEM, JIETAJIHHO
pa3bupast Hanbosee CIOXKHbIE MOMEHTH. HemoHATHbIE BOIPOCHI HEOOXOIMMO BBIIMCHIBATH,
4TOOBI IO HUM MOXHO OBLIO MPOKOHCYJIBTHPOBATHCS C MPENoaBaTeieM Iepe MPOX0KICHUEM
UTOroBOro TectupoBanus. [loAroroBky mno TemMamM KaXIOH IUOAKTUYECKOW E€IMHHIIBI
1es1eco00pa3HoO MPOU3BOAUTH OTesIbHO. Ha 3TOM 3Tane HeoOX0IUMO HCIIOIb30BaTh MaTepHAIIbI
JEKIUOHHOIO Kypca, MaTepualibl CEMUHApCKUX 3aHATHM, TECTOBBIC 3aJaHHUs I TEKYLIETO
KOHTPOJIS 3HaHUH, a TAKXKE MPE3CHTALUU JICKLIIUOHHOT'O Kypca.

Ha Bropom »3Tame mnoOAroToBKM Ipejuiaraercs 0Oe3 IIOBTOPEHHsI TEOpPETUYECKOIo
MaTepuaia JaTb OTBETHI TECTOBBIC 3aaHUs AJIs pyOe)HOro KOHTpoJid 3HaHui. Eciin oTBETHI Ha
KaKHe-TO BOIPOCHI BBI3BAJIM 3aTPyJHEHHUE, HEOOXOAUMO €llle pa3 NOBTOPUTh COOTBETCTBYIOILUI
TEOPETUYECKUI MaTepHAIL.

Hakonen, TpeTuii 3Tanm HOArOTOBKM HEOOXOAMMO OCYILECTBUTH HENOCPEICTBEHHO
HakaHyHe Tecta. Ha naHHOM 3Tame HEOOXOAMMO aKKypaTHO MPOCMOTPETh BECh JIEKI[MOHHBIM
KypC.

B cmywae, ecnu  pe3yibTaThl  BBIIOJHEHMS  TECTOBOIO  3aJaHUs  OKA3aJIMCh
HEYJIOBJIETBOPUTEIIHBIMU, HEOOXOAMMO 3a(UKCUPOBATH TEMBI, HA BOIPOCHI 110 KOTOPBIM OBLIH
JlaHbl HEBEpPHBIE OTBEThbl, U €ILIE pPa3 YIIIYyOJIEHHO IOBTOPUTH COOTBETCTBYIOLIUE TEMBI B
COOTBETCTBUU C YKa3aHHBIMU BBIIIE TPEMS ITAIIAMU OATOTOBKH K TECTUPOBAHUIO.
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6. OBPABOBATEJIBHBIE TEXHOJIOI'MHU

Ne Buabi yueOHoii padoThI Oo0pa3oBaTe/ibHbIE TEXHOJIOTUH Bcero
n/n JaCOB
1 2 3 4
Cemectp 4

1 | JJaboparopuass pabGora Nel | CamocrodTenbHas pabora 2
Cpasnenue TOYHOCTH | 0Oy4aIOUIMXCS 0 WHAWBUIYATbHBIM
HPUOIHKEHHBIX 9HCeTI, | 3aJaHHUSIM 71ab0paTOPHOTO
OKpyIICHHE 10  BEpPHBIX | mpakTukyma ¢ II9BM.
udp.

2 | Jlaboparopnas pabora Ne2 CamocrosTenpHas pabota 2
Bbr4ncrienre norpeHocT 00ydJaronmxcsi Mo MHANBUIYAJTbHBIM
BBIPQKCHUH 3aJaHuAIM 1abopaTopHOTO

npaktukyma ¢ [IDBM

3 | JJaboparopnas paboTa Ne3. CamocTosiTenpHast pabota 2
Onpenenenne KOpHEH oOyJaromuxcs M0 UHANBUAYATbHBIM
AHAIMTHCCKHM U 3aJIlaHUSIM 1abopaTopHOTO
rpauuecKkuM MEeToA0M npaktukyma ¢ [IDBM.

4 | JJaboparopuas pabora Ned CaMocTosTeIbHas pabota 2
Merox npocTsix uTepanmii o0y4aromuxcs M0 WHANBUAYATbHBIM

3aJaHASIM 71a00paTOPHOTO
npaktukyma ¢ [I9BM.
HToro yacos B 4 cemecTpe 8
Cemectp 5

5 | JlabopaTtopHas pabora Ne5 CamocTosiTenpHast pabota 2
NHTepnossinuoHHbIe o0y4aromuxcsi M0 WHANBUAYATbHBIM
opmymer Herotoma 3aJaHUAM 1a60PaTOPHOrO

npaktukyma ¢ [I9BM.

6 | JlaboparopHas pabora Ne 6 CamocrosTenbHas pabota 2
BbrunicieHie HHTErpasos mo o0yyaromuxcs 1Mo MHIUBHYaJIbHBIM
(opMyIam JIEBBIX, MPABBIX H 3a1aHUAM 1a6opaToOpHOro
Cpe€aHuX NpsAMOYTOJIbHUKOB HpaKTI/IKyMa c HBBM

7 | JTaboparopHas pa6ora Ne7 CamocTosiTenpHast pabota 1
Berancienne HHTErpajoB mo 00y4Jaromuxcs M0 WHIUBHUIYaTbHBIM
hopmye Tpanenuii u 1o 3aaHUAM 1a6OPaTOPHOTO
(bopmyse Cimncona npaktrkyma ¢ [IDBM

8 | JlJabopaTtopnas paGora Ne8 CamocTosiTeTpHast pabota 1
Audpdepernuposanue no o0yyaromuxcs Mo MHIUBHYaJIbHBIM
VHTEPIOJIANHOHHBIM 3aJITaHUSM 1abopaTopHOTO
¢dopmynam Hetorona, ["aycca, npaktukyma ¢ [I9BM
Crupnunra u beccens

Hroro yacos B 5 cemectpe 6
Bcero uacos 14
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7. YYEBHO-METOJAMYECKOE ¥ WH®OPMALIMOHHOE OBECIEYEHUE
JUCLUIINHBI

7.1. IlepeyeHb OCHOBHOW U JONOJHUTEILHON Y4eOHO JIuTepaTyphl

OcHoBHas JuTEpaTypa

l.

bosipumnaoB, M. I'. [Ipuknagneie 3a/1a4yv BBIYACIATEIBHONM MAaTEMATUKA U MEXAHUKH :
yaeOHoe mocodue / M. I'. bosipumaoB. — Capatos : By3oBckoe oopazoBanue, 2020. —
344 c. — ISBN 978-5-4487-0689-9. — Texkcr : anexktpoHHsIii // LHudposoii
obpasoBatenbHbIi pecypc IPR SMART : [caiiT]. — URL:

https:// www.iprbookshop.ru/93067.html — Pexxum noctyma: ajst aBTOpU3Up.
MI0JIb30BaTENEN

Kopnees, I1. K. Yucnennsie metonel. U.1 : yue6noe mocodue / I1. K. Kopnees, E. O.
Tapacenko, A. B. I'magkoB. — Crapornons : CeBepo-KaBkasckuii (henepanbHbli
yHuBepcuteT, 2017. — 145 c. — Tekct : anexTpoHHsli // L{udpoBoit oOpazoBaTenbHbIiM
pecypc IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/92622.html —
Pexum noctyna: asst aBTOpU3UP. MOJIb30BaTeNei

. T'mnemytaunoB, P. @. Yucnennsie MeTo bl : yueOHOe nocobue / P. @. 'mibMyTIHHOB,

K. P. Xabubynnuna. — Kazans : KazaHckuii HalIMOHATBHBIN HCCIIEIOBATEIHCKUN
TexHonornueckuii yausepeuret, 2018. — 92 ¢. — ISBN 978-5-7882-2427-5. — TekcrT :
anextponHbii // Lludposoit ob6pazoBarensublii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/95068.html — Pexum moctyna: amst aBTOPU3MUP.
MI0JIb30BaTENEN

Boiitumiek, A. B. Jlekiuu o uyncineHHbM metogam MonTte-Kapno : yuebHoe mocobue /
A. B. Boiftumexk. — HoBocubupck : HoBocnbupckuii rocy1apcTBEHHbIH YHUBEPCUTET,
2018. — 315 c. — ISBN 978-5-4437-0812-6. — TexcT : anexTpouHslii // [L{udposoit
obpazoBarenbhbiii pecypc [IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/93812.html . — Pexxum noctyna: 1js aBTOPU3UP.
MI0JIb30BaTENEN

MaxmyTtoB, M. M. Jlekiiuu no urcieHHbIM MeToaM / M. M. MaxmyToB. — MockBa,
WxeBck : PerynspHas u xaoTudeckast AMHaMUKa, THCTUTYT KOMITBIOTEPHBIX
nccnegoBanuii, 2019. — 237 ¢. — ISBN 978-5-4344-0688-8. — Tekcrt :

anextponHbii // Ludposoit ob6pazoBarensubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/91951 .html . — Pexxum noctyna: njst aBTOPU3UP.
MI0JIb30BaTENEN

JdonmosiHuTe/ILHAS JIUTEPATypa

l.

ABepuna, T. A. Bepudukaiusi YuCI€HHbIX METOJIOB PEHICHUS CUCTEM CO CIIy4ailiHON
CTpYKTypoil : yueOHOe mocobue / T. A. ABepuna. — HoBocubupck : HoBocuOupckuit
rocyaapcTBeHHbIN yHuBepeuret, 2015. — 178 ¢. — Tekcer : anexrponssiii // Lndposoit
oOpasoBatenbHbIi pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/93449.html — Pexum noctyna: aast aBTOpU3UP.
10JIb30BaTENECH

Bosipriuaos, M. I'. BeraucnurensHbIe METOIBI aNITEOphI M aHANIM3a : y4eOHoe mocodue /
M. I'. BosipunaoB. — CapatoB : By3osckoe o6pazoBanue, 2020. — 225 c. — ISBN
978-5-4487-0687-5. — Tekcr : anexkrponHsii // LludpoBoil 06pazoBaTenbHbIN pecype
IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/93065.html — Pexum
JOCTyTMa: ISl aBTOPU3UP. MOJIb30BaTeseH

CemenoBa, T. 1. BeruucnuTenbHble MOAETH U aITOPUTMBI PELICHUS 3314 YUCICHHBIMU
meTtonamu : yaeOHoe rocobue / T. Y. CemenoBa, O. M. Kpasuenko, B. H. Illakun. —
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Mocksa : MOCKOBCKUIT TEXHUYECKHI YHUBEPCUTET CBSA3H U MHPopmaTuku, 2017. — 83
c. — Tekcer : anexkrponnslii / Lludposoii obpazoBatenbhblil pecypc IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/92423.html — Pexxum noctyna: mis

aBTOPU3UP. MOJIb30BATENEH

4. boryn, B. B. Uucnennsie MeTobl. MccnenoBanue GpyHKIUI BEECTBEHHOTO
MEPEMEHHOTO0 C MPUMEHEeHHeM IporpaMm uist DBM : mpaktukym / B. B. boryn. —
Capatos : Al [Iu Ap Menna, 2020. — 84 c. — ISBN 978-5-4497-0405-4. — Tekcr :
anextponHbii // Lludposoit obpazoBarenbubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/92642.html — Pexwum gocTtymna: st aBTOpU3UD.

IOJIb30BaTEIEH

5. boryn, B. B. HccnenoBanue ¢yHKIUI BEIIECTBEHHOTO MEPEMEHHOTO: TUCTAHIIMOHHBIC
JTUHAMHAYECKHE pacueTHBIC MPOEKTHI : yueObHoe mocodue / B. B. boryn. — Capatos :
Al ITu Ap Menua, 2020. — 144 c. — ISBN 978-5-4497-0407-8. — Tekcr :
anexkTpoHHbIH // Lludposoit o6pazosarensbHblil pecype IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/92635.html . — Pexxum moctyna: njst aBTOpU3UP.

IOJIb30BaTEIEH

7.2. llepeyeHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKALMOHHOM ceTH « UHTEepHET)
http://window.edu.ru- Enunoe okHO 1ocTyna kK 00pa3oBaTelIbHBIM pecypcam;

http:// fcior.edu.ru - denepanbHbIil EHTP HHOPMALIMOHHO-00PA30BATEIBHBIX PECYPCOB;
http://elibrary.ru- HayuHnas snekrponHas OubauoTexa.

7.3. UndopManuoHHbIE TEXHOJIOTHH, JINLEH3HOHHOE IPOrPaMMHOe o0ecrieyeHne

JInleH3noHHOe MPOrpaMMHoOe odecriedyeHue

PexBU3UTHI JIMLIEH3HIT/ TOTOBOPOB

Microsoft Azure Dev Tools for Teaching
1. Windows 7, &, 8.1, 10

WNnentudukarop noanucunka: 1203743421
Cpox nevictBus: 30.06.2022

(mpoaneHue MOANUCKH)

MS Office 2003, 2007, 2010, 2013

Ceenenus 00 Open Office: 63143487,
63321452, 64026734, 6416302, 64344172,
64394739, 64468661, 64489816, 64537893,
64563149, 64990070, 65615073

JlunieH3us 6eccpoyHas

AnTtusupyc Dr.Web Desktop Security Suite

JIn1eH3MOHHBIN cepTUdUKaT
Cepuiinbiit Ne DVG-VI6F-H8S7-NRBC
Cpoxk nerictBusi: ¢ 20.10.2022 no 22.10.2023

Hudposoii 00pa3oBaTeNbHBIN pecypc
[PRsmart

Jlunien3uonHskIi qoroBop Nel(0423/2311 ot
30.06.2023 .
Cpok aeictBus: ¢ 01.07.2023 no 01.07.2024

CBo0OogHOE TIPOrpaMMHOE OOECTICYeHHUE:
WinDjView, Sumatra PDF, 7-Zip

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YUYEBHOM JUCIUTLIMHBI
8.1. TpeGoBaHus K ayTuTOPUSAM (IOMELEHUSIM, MeCTaM) J1JIsl POBeIeHUs 3aHATHI

1. YueOnan AYAUTOPUSA NJISI MPOBEACHUSA 3aHATHIl JJeKIIMOHHOI0 THIIA.

CHCHI/IaHI/I3I/IpOBaHHaﬂ MeOeb:

Kadenpa nacronpHas - 1mr., 1ocka menoBas - 11T., CTynbs — 65 mT., HapThl - 341IT.
TexHuueckue cpercTBa 00y4eHus, ciayxalue Ui IpeJocTaBieHus yueOHoi nHdopMaum

OO0JIBIION ayAUTOPUU:
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OKpaH Ha WwTaTuse — | mrT.
IIpoexTop — 1 mr.
HoytOyx — 1 .

2. YueOHasm aynuTopusi /Ui NPOBEJCHUS] 3aHATHH CEMHMHAPCKOI0 THIIA, KYpPCOBOIO
NPOeKTHPOBAHMS (BBINOJIHEHUS] KYPCOBBIX padoT), IPYNNOBbIX U WHIMBUAYAJIbHBIX
KOHCYJbTAIMM, TEKYLIer0 KOHTPOJISA ¥ MPOMEKYTOYHOM aTTecTANMH.

CrenmanusupoBaHHas MeOeb:

Kadenpa nacronbHas - 1mr., 1ocka menoBas - 11T., CTyNbs — 65 1WIT., HapTh - 341T.
TexHuueckue cpefcTBa 00yUeHUsl, CayXKallue Ui pe1oCTaBlIeHus yueOHoN nHbopMauu
OO0JIBIION ayAUTOPHUH:

OKpaH Ha IITaThBE — | MIT.

ITpoexrop — 1 .

HoyTtOyk — 1 .

Crnenuanu3upoBaHHas MeOeEIb:

Kadenpa nacronphas - 1mr., maptel - 311T., cTynbs - S41IT., 10CKa MesoBas - 11T.

HaGop neMoHCTpallnOHHOTo 000pyI0BaHUS U Y4eOHO-HATIIATHBIX TOCOOUH, 00eCTeunBaoIINX
TEMaTU4ECKHE UIUTIOCTPAIUH:

ITpoextop — 1 mi.

OKpaH pyJOHHBIM HACTEHHBIA — | 1IIT.

HoytOyx — 1 .

3. llomenienne AJisi cCaMOCTOSITEIbHOM PadoThI.

OTtnen o6city>)kUBaHUS TEYATHBIMU U3AAHUSIMU

CrenmanusupoBanHas Mmebenb:Paboune cronsl Ha 1 Mecto — 21 mT.Ctynes — 55 mr. HabGop
JIEMOHCTPAIIMOHHOTO O0OpyAOBaHUS W y4YeOHO-HATIISAIHBIX IMOCOOWH, OOeCIeYnBaIOIINX
TEMaTUYECKHE NUIIOCTPALIMK: SKpaH HACTEHHBIN — | mT.

[Tpoektop — 1mt. HoyrOyk — 1mT.

HNudopmannoHHo-0ubdarorpaduueckuit oTaes.

CrienmanusupoBaHHas MeOeJb:

PaGouue cronbl Ha 1 MecTo - 6 mT. CTyJbs - 6 MIT.

KomnbroTepHast TeXHHKa ¢ BO3MOXHOCTBIO MOJIKITIOUEHUS K ceTH «/HTepHeT» u obecriedueHreM
JIOCTyTa B 3JICKTPOHHYI0 HHpOpMarroHHo-00pa3zoBaTenbhyto cpeny PI'BOY BO «CeBKaBl Ay:
[lepconanbubiii kommnetorep — lmrt. Ckanep — 1 mr. MOV — 1 mr. OTtnen obcmyKuBaHuUs
AIIEKTPOHHBIMH M3JIaHusIMU Crieruanu3upoBaHHas MeOeb:

Pabouue cronsl Ha 1 mecto — 24 mit. Ctynbsa — 24 wrT.

HaGop nemMoHCTpaniMoHHOTO 00OpYJOBaHUS U Yy4eOHO-HAIJISIIHBIX MOCOOMH, 00ecneunBaronmx
TEMaTU4ECKHE UIUTIOCTPAIUH:

WNuTepaxktuBHas cucreMa - 1 mr. Monutop — 21 mt. CeteBoii TepmuHan -18 mr. [lepconanbHbli
koMrbroTep -3 wr. MOV — 2 mr. [IpunTtep —lmr.

4. Ilomemenue s XpaHeHMs W NPOPUIAKTHYECKOr0 O00CIy:KUBAHUS Y4eOHOro
odopynoBaHus.

CrnenumanusupoBanHas mMebensb: Hlkad — 1 mr., cTyn -2 mr., Kpecao KOMMbIOTepHOEe — 2 IIT.,
CTOJ YIJIOBOM KOMIIBIOTEPHBIH — 2 IIT., TYMOOYKH C KIOYOM — 2 mT. YyeOHOe mocobue
(mepcoHambHBIA KOMIBIOTEP B KOMILJIEKTE) — 2 HIT.

8.2. TpeGoBaHust kK 000py10BaHUI0 Pa0OYMX MECT NPeNnoAaBaTeNs U 00y4aroIUXCs
1. PaGouee MecTo npemnogaBaTelis, OCHAIEHHOE KOMIIBIOTEPOM € JocTynoM B lHTepHeT.

2. PabGoune mecTa 00ydJarOmMXcsi OCHAIIEHHBIE KOMITBIOTEPOM.
8.3. TpeGoBaHusi K cieuATU3NPOBAHHOMY 000PYAOBAHMIO - HET
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9. OCOBEHHOCTH PEAJIM3ALIMU JUCHUIIJIMHBI 1A UHBAJIUIOB U JINIL C
OI'PAHUYEHHBIMHU BO3MOKHOCTAMM 3 1I0POBbSA

Hns obecriedeHus: 00pa3oBaHMsA HWHBAIWAOB M OOYyYalOIIMXCS C OrpaHMYCHHBIMH
BO3MOXKHOCTSIMU 3/I0pOBbsl  pa3pabaTbiBaeTcsi (B Cilydae HEOOXOJUMOCTH) aJanTHpOBaHHAas
oOpa3oBaTesibHas MpOrpaMMa, MHIMBUAYAIbHBIA y4eOHBIN IUIaH C y4eToM OCOOEHHOCTEeH MX
NCUXO(U3UYECKOTO DPAa3BUTHUS M COCTOSIHMSI  370POBbsl, B YaCTHOCTU MpPHUMEHSETCS
VH/IMBUAYAIbHBIA MOJX0J K OCBOCHHIO JUCIHIUIMHBI, MHIUBHIyaJbHBIC 3a7aHus: pedeparsl,
MUCbMEHHbIE PAa0OTHI M, HAO0OOPOT, TOJBKO YCTHBIE OTBETHl M JUAJIOTH, WHAMBHyallbHbIE
KOHCYJIbTAIlMM, HCIOJb30BaHWE JUKTOGOHA M JPYIMX 3allUCBHIBAIOUIMX CPEJACTB IS
BOCITPOM3BEJICHUS JIEKIIMOHHOI'O ¥ CEMUHAPCKOr0 MaTepuraa.

B memsax oOecneueHust 0OydyaroOIIMXCsl HWHBAIMIAOB M JHUII C OrPaHUMYCHHBIMH
BO3MOXXHOCTSIMH ~ 3/I0POBbsSI  KOMIUIEKTyeTcss (OHJI OCHOBHOW y4uyeOHOW JIUTEepaTypoi,
allanTUPOBAHHOW K OrPaHUYEHUIO 3JIEKTPOHHBIX O00pa30oBaTelbHBIX pPECYpCOB, JOCTYN K
KOoTOpeIM opranuzoBaH B BHIl Axagemun. B Oubnmorexke mnpoOBOASTCS WHAWBHUIYATbHBIC
KOHCYJIbTAllUU I JAHHOW KaTeTOPUHM I10JIb30BaTElIeH, OKa3bIBAC€TCs MIOMOILb B PETUCTPALIUUA U
UCIIOJIb30BAaHUU  CETEBBIX U JIOKAIbHBIX DJJIEKTPOHHBIX 00pa30BaTENbHBIX  PECYpPCOB,
IIPEAOCTABIIAIOTCS MECTA B YUTAIILHOM 3alIe.
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[punoxenne 1

®OHJA ONEHOYHBIX CPEACTB

O JMCHUIIJIMHE YwucieHHbIe MEeTOAbI
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1. MACHIOPT ®OHJIA OHEHOYHBIX CPEJACTB 1O JNCIUIIJIMHE

YuycieHHbIE METOOBI

KomnereHnuu, ¢popmupyemoie B npouecce nu3yueHust IHCUHILIHHBI

Nunexc DopMyIUpPOBKa KOMIIETEHIIUN
IK-1 CriocoOeH NpUMEHSTh COBPEMEHHBII MaTeMaTHYECKUH anmapar py peeHuH
TCOPCTUUCCKHUX 3a/1a4 U ITPU MOACITIMPOBAHUHN COLMATIbHBIX U S9dKOHOMHUYCCKUX
POLIECCOB

2. JTansl popMHUPOBAHNS KOMIIETEHIIMH B IIPOLiecce 0CBOCHUSI AUCHUIITHHBI

OcCHOBHBIMM 3TanaMu (OPMUPOBAHMS YKA3aHHBIX KOMIETEHLHMH NpU U3yUYEHUU
00y4aromMMHUCS AUCLUUIUIMHBI ABJISIOTCS MOCIEI0BATEIbHOE M3YyUEHHUE COMIEPIKATEIbHO
CBSI3aHHBIX MeXay co00il pa3genoB (Tem) yueOHBIX 3aHATUH. W3ydeHue KakIoro
pazmena  (TeMbl) TpeArnojiaraeT  OBIAJACHWE  OOYydYalomUMUCS  HEOOXOAMMBIMU
KOMIeTeHIUsAMU. Pe3ynbTar arrecranuu OO0ydYaroIIMXCsl Ha PA3IMYHBIX ATamnax
(dbopMUpOBaHUS ~ KOMIIETEHIMM  IOKa3bIBa€T YPOBEHb OCBOEHHUS  KOMIIETEHLUI
00y4JarOIIUMHUCS.

OTanHoCcTh (POPMUPOBAHUS KOMIIETEHIIMH MPSMO CBSI3aHA C MECTOM JIUCUUILIMHBI
B 00pa30BaTeIbHOM MpOrpaMMme.

Pa3zaenbl (TeMbl ) AUCHUIIMHBI dopmupyembie
KOMIIeTeHIIMH
(koambl)
IIK-1
Paznen 1. DnemeHTapHas TeOpHs MOTPELTHOCTEN
Tema 1.1 OcHoBHbIE IOHATHUSA. Bubl morpemHocTen. +
Tema 1.2 CpaBHeHHE TOYHOCTH MNPHUONMKEHHBIX YHCEJ, OKpYIJIEHHE [0 +
BEPHBIX I p.
Tema 1.3 HaxoxaeHue npeaesibHbIX MOTpelHoCTe NPHOINKEHHBIX +

3HaueHNH QyHKIHH

Pa3nen 2. YuciieHHbIE METO/IBI PELIEHUE YPAaBHEHUN

Tema 2.1 MeToab! oTAeneHus KOpHEH ypaBHEeHUs. MeTo ] M0JI0OBUHHOTO +
JICTICHUSL.

Tema 2.2 MeTtoa npocToi uTeparuu. +
Tema 2.3. Mertop kacaTtenbHbIX. MeTo X0pa +

Pa3nen 3. YuciieHHbIE METO/IbI PEIIEHUS CUCTEM JIMHEHHBIX
anreOpanvecKux ypaBHCHUN

Tema 3.1 IIpsmbie meToas! pemenust CJIY: meron IMaycca +
Tema 3.2 Utepaunronnsie MmeToasl pemenust CJIY: meTon npoctoi +
WTEpaInH.

Tema 3.3 Hrepauuonnsie Metoabl pemenus CJIY: meton 3eiaens +
Paznen 4. nreprnionupoBanue GyHKIUNA

Tema 4.1 MeTon HaMMEHBIINX KBAAPATOB +
Tema 4.2 UnTtepnonupoBanue (GyHKIHHI ¢ TOMOIIbIO MHOTOUJIeHa Jlarpamxka +
Tema 4.3 UnTepnonupoBanue GyHKIUI ¢ TOMOIIBIO0 MHOTOWIeHa HhroTOHA +
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Paszpnen 5. UucneHHoe HHTErpUpOBaHUE

Tema 5.1 KBagpatyphsie hopMyIibl IPSIMOYTOJIbHUKOB

Tema 5.2 @opmyiiel Tpanenuii 1 CuMIICOHA.

Tema 5.3 CooTHomIeHHE MEXKTY POPMYJIaMU MPSIMOYTOJILHUKOB, TPATICIHH,
CumrcoHa

Paznen 6. Uucnennoe nuddepeHInpoBaHme

Tema 6.1 uddepennupoBanue Mo HHTEPIIOSITHOHHBIM (popMyiam
Hprotona, I'aycca, Ctupnunara u beccens.
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3. MokasaTe/in, KPUTEPHH U CPEACTBA OLIEHUBAHMS KOMIETEHLHIA, pOpMHUPYeMbIX B Ipolecce H3yUeHHsl JUCUUTLIHHBI

IIK-1 Cnocoben npuMeHaTh cOBpeMEHHBI MaTeMaTHUYECKHIi aNNapaT NPH pelieHMH TeOPeTHUECKNX 32124 M IIPH MOJEIHPOBAHMH
COIMATBHBIX M 3IKOHOMHUYECKHX MPOILeCCOB

Mnpukaropbl JOCTHKEHHS
KOMIICTeHIUIA Kpurepuu oueHHBaHuUs pe3y/ibTATOB 00y4eHHsl CpencrBa olleHUBaHHS Pe3YJILTATOB
00y4yeHust
Hey/I0BJIETB YIOBJIETB X0poLIOo OTJIMYHO Texyuumii IIpomexyTouHa
KOHTPOJIb sl aTTeCTALHs

[TIK-1.1 O6nagaet 3HaHUAMH Honyckaer JemoHcTpupyer JemoHcTpupyer JleMoHCTpUpyeT 3HaHUS KOHTPOJIbHBIE 3auer ¢
MaTeMaTHYECKUX METO/IOB B CYIIECTBEHHBIC OLIMOKN | YaCTUYHbIC 3HAHHS chopMHpOBaHHBIE, HO MaTeMaTHYECKHUX METOAOB B | BOIPOCHI, OLICHKOH
MOJICIINPOBAHHUH COLIHANBHBIX | B 3HAHMIX MaTeMaTHYECKUX METO/IOB | MMEIOIINE OTACIIFHBIC MOJICITPOBAHIH TECTHPOBAHKE. | SK3aMEH.
1 SKOHOMHYECKHX MPOIECCOB | MaTeMaTHUECKUX B MOJICITUPOBAHUN po0OeTsl 3HAHUS COLMANBHBIX U

METOZIOB B COLIMANBHBIX U MaTEeMaTHIECKUX METOAOB B | 3KOHOMHYECKHX MPOIIECCOB

MOJICITUPOBAHIH IKOHOMHYECKUX MOJICITAPOBAHIH

COLIUAJIBHBIX U MIPOLIECCOB COLIMANIBHBIX U

SKOHOMHUECKUX SKOHOMHUECKUX MPOLIECCOB

MPOIIECCOB
TTIK-1.2 Cniocoben cobuparsb, Nwmeet gacTnaHO JleMOHCTpHUpYET B 1IETIOM JleMOHCTpHUpYET B 1IeJIOM JleMOHCTpHUpYET yMEHUS KOHTpOJIbHBIE | 3adeT ¢
AHATM3UPOBATH OOJIBIITIE OCBOCHHOE YMEHHE YAOBIETBOPUTEIBHEIE, HO | XOPOIINE, HO COepIKaIIue coOupaTh, aHATN3UPOBATH BOIIPOCHI, OLIEHKOH
MaCCHBBI JaHHBIX JIJIS coOHupaTh, HE CHCTEeMaTU3UPOBAHHBIE | OTIENBHBIC IIPOOEITBI 0oJpIIIie MACCHUBEI TAHHBIX | TECTUPOBAaHME, | SK3aMEH.
MPOBEICHUS HAYIHO — aHATM3UPOBATh OOJBIINE | YMCHHS COOMpATH, YMEHUS COOMpaTh, JUTS TIPOBEICHUS HAyJHO — HMHIVBATYATEH
HCCIICIOBATEIBCKON paboTHI, MAaCCHUBBI JAHHBIX JJIS aHAITM3UPOBATH OOJBIINE AHAITM3UPOBATH OOJBIITHE HCCIICIOBATEIILCKON paOOTHI, | BIC 3a/IaHus K
KOMITBIOTEPHOH 00paboTKH MIPOBEECHUS HAYYHO — MAacCCHBBI JJaHHBIX AJIS MacCCHBBI JAaHHBIX JJIS KOMITBIOTEPHOH 00paboTKN 71a00paTOPHBIM

HCCIIeI0BATEIbCKON MIPOBECHUS HAYYHO — MPOBEAEHUS HAyUYHO — paboram

pa0bOoThI, KOMITBIOTEPHOH | HCCIIEI0BATEIBCKOM HCCIeA0BaTENbCKOM

00paboTKH paboThI, KOMIIBFOTEPHOI pabOThI, KOMITBIOTEPHOM

00paboTKH 00paboTKn

IIK-1.3 Crocoben ®parMeHTapHO BlIaJceT Braneet otnensHbIMU JeMoHCTpupyeT B LENIoM JleMoHcTpupyeT BnasieH!e KOHTPOJIbHBIE 3auer ¢
MOJETUPOBATH Pa3INYHbIE HaBbIKaMU HaBbIKaMU MOJIEJIMPOBATh | YCIELIHOE, HO COJEpIKallee | HaBbIKAMU MOJEIUPOBATH BOIPOCHI, OLICHKOM
3a/1a4d MPUKIATHOTO MOJIETUPOBATH pa3IuyHbIe 3a/1a4U OTJICITBHBIC MPOOCITBI pa3nUYHbIE 3a/1a4u TECTUPOBAHME, | DK3aMEH.
XapakTepa, UCHOIb3Ys pa3nuYHbIe 3a/1a4n MPUKIIAHOTO XapaKTepa, BJIaJICHUE HaBBIKAMU MPUKIIAHOTO XapakTepa, WHVBUTYTbH
HaYYHBIM HCCIIEAOBATEIBCKUM | MPUKIIAIHOTO XapaKTepa, | UCHOIb3ys Hay4IHbIH MOJICIIUPOBATh Pa3INYHbIC UCTIONB3Ys HayYHbIH BIC 3a/1aHUS K
MOJIXO0/T HCTIONB3YS HAYYIHBIH HCCIIEI0BATEIbCKHH 3a/1a4y TIPUKIIaTHOTO HCCIIEIOBATEIBCKHIH MOAX0 | JIaOOpaTOpHBIM

HCCIIEIOBATEIbCKIH TTOTXO/T XapakTepa, ACIOIb3y paboTam.

MHOIXO0JT Hay4HBbII

HCCIICIOBATEIBCKUH MOIXO
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4. KOMILIEKT KOHTPOJIbHO-OLEHOYHBIX CPEJACTB M0 JUCUHUILJIMHE
Bomnpocs k 3a4eTy ¢ OeHKOM
10 JUCITUITJINHC qI/ICJIeHHI)Ie METOAbI

1. OCHOBHBIE UCTOYHHUKH ¥ KJIacCHpUKaNUs morpemHocteit. @opmansHoe onucanue. OneHka
IIOJTHOW MOTPEIIHOCTH. 3a/1a4i, C KOTOPBIMU UMEET JIEN0 3JIEMEHTAPHAS TEOPHUS MOIPELIIHOCTEN.

2. Tounble ¥ TPUOIKEHHBIE YCTa. THITBI OKPYTIICHUH, TPUMEPEI.

3. AOcCoOnIOTHasE M OTHOCUTENIbHAs MOTPEUIHOCTH NPUOIMKEHHOIO 4YMCIa, HMX CMBICT U
B3aMMOCBS3b.

4. OO6nacTh HEONpPEAENEHHOCTH TOYHOTO YHCIa, Ipe/iebHble MOIPEIIHOCTH €ro MPUOIMKEHUS,
ux (opMyIibl, CBONCTBA, B3aUMOCBSI3b.

5. Haunyumiee npubiankeHre TOUHOTO YHCIIa U CBOMCTBA €ro MpeebHbIX MOTPELIHOCTEH.

6. OO6macTh HEONPEAETEHHOCTH TOYHOTO YHCa (OI[EHKH TOYHOTO YHCa) Yepe3 MPHOIMKEHHOE
1 €T0 MPEEIbHBIE TIOTPEIIHOCTH.

7. 3Havamue uudpel, BEpHbIE B Y3KOM U B IIHPOKOM CMbICIax 3Haudamue Hudpsl. BepHbie u
COMHMTEJbHbIE LUPBHI.

8. [TpaBuiia 3anucyu NpuOIMKEHHBIX YHCEIl, TPUMEPBI.

9. [TpenenbHast aOcoMOTHAsE MOTPEIIHOCTh NPU OKPYIIEHUH NPUOIMKEHMs, HaWIy4llero
NpUOIMKEHUS], TOUHOTO yKciia. [lorpenHocTh OKpyIvIeHHS.

10.  BnusHue OKpyIVIeHUI Ha HaJTUYME BEPHBIX U COMHHUTEIbHBIX LIU(P YncIa.

I1. [TorpentHOCTh MPUOTMIKEHHOTO 3HAYECHUS (YHKLIUHU, 00JacTh HEOIPEIeIEHHOCTH TOYHOTO
ancna f(4,B).

12. dopmya npesenbHoil abcomoTHo# norpemsocty uncna Jf (4,0) | Ciyuaaii pyuxiun ogHoro
apryMeHTa.

13.  IlpenenbHble MOTPEHIHOCTH PE3YJIbTATOB apu(METHUECKUX OINEpalui, CTENEeHU M KOPHS.
YacTHbIi ciydaid, KOT/Ia OHO U3 YUCE TOYHOE.

14. OOparHast 3a/1aua TEOPUH MOTPELTHOCTEH U ee pelIeHHe.

15. MeTtonas! oTENIeHNs KOPHEW ypaBHEHHU. TeopemMa o CyIiecTBOBaHUU KOpHS (0/1).

16.  Yrtounenue kopHed. JleMma 00 olleHKe TpeAeTbHONH aOCOMIOTHONH MOTPEHIHOCTH
MPUOIMKEHHOTO KOPHSI.

17. Meron nonoBUHHOIO esieHus. Teopema.

18. Meron xopa. Teopema.

19. Merton Hetorona. Teopema.

20.  TIpsimbie meTossl pemmerus CJIY: merox aycca

21.  Urepanumonnsie meroas! pemenus CJIY: MeTox npocToi uTepanuu.
22. Urepanmonnsie meroasl pemenus CJIY: meron 3eitaens

23. MeTtpuueckue NpoCTpaHCTBa, IpUMepbl. Buasl METpUK.

Bonpocsl k 3k3amMeHy
10 JUCIIUIIIIMHE YwucieHasle METOAbI

24. ITocranoBKa 3a7a4u MHTEPHOAUPOBAHUS. VIHTEpIIONSAIIMOHHBIN MHOTOUJIEH Jlarpanxka.

25. [TorpemHocTy, BO3HUKAIOIIME IPpU MHTEpHoaupoBanuu. [lorpemHnocts MeToa.

26. 3a7aun, CBSI3aHHBIE C OLIEHKOM MOTPEIIHOCTH METO/IA.

217. HeycTpanumas TOTrpemIHOCTh  MHTEPHONALMOHHOW  ¢dopmynsl  Jlarpamka.  Ciyuait
PaBHOOTCTOSIUX Y3JI0B (0/11).

28. Wutepnonsunonsas ¢popmyna HeroToHa 171s ciydast paBHOOTCTOSIIUX Y3JI0B.

29. [TpubnuxenHble HOPMYIIBI AJ1 MOTPEIIHOCTH UHTEPIOISIIIH.

30. [TocTanoBKa 3a/1auil YUCIEHHOTO UHTETrpupoBanus. KBagparypHblie GopMyIbl.
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10.

11.

12.

13.

14.

15.
16.

17.

18.

31. ®opmynsl Hetorona-Koteca, ciiyqan n=1wu n=2.
32. ®opmynel Tpanenuii 1 CUMIICOHA ¢ OCTaTOYHBIMU WiieHaMu (O/1).
33.  IlpuOnuxeHHbIE OLIEHKU MOTPEIIHOCTH METO/Ia KBaIpaTypHbIX (hOpMYIL.

3amaum K IK3aMeHy
10 JUCITHUITJINHC qI/ICJIeHHI)IG METOAbI

OnpeenuTh, KaKOe PaBEHCTBO TouHee: /44 = 6,63; 19/41=0,463.

OKpYTJINTh COMHHMTENbHBIE UPPHI YKCIIa, OCTABUB BEPHBIE 3HAKU B y3KOM cMbIcie 22,553 (£0,016)
. Onpeaenuts aGCONIOTHYIO MOTPELIHOCTD PE3yJIbTATA.

OKpyrauTh COMHHTENbHBIE IH(PHI YUCIIA, OCTAaBUB BEPHBIE 3HAKW B IIUPOKOM CMEICie 2,8546;
6 =0,3%. Onpenenuth aOCOTIOTHYIO MOIPEUIHOCTh PE3yJIbTaTa.

Haiitu npenenbHble aOCOMIOTHBIE 1 OTHOCUTENIbHBIE MOTPEIIHOCTH YHUCEN, €CJIM OHU UMEIOT TOJIBKO
BepHbIe UG PHI B y3koM cmbicie: 0,2387.

Haiitu npenenbHble aOCOMIOTHBIE 1 OTHOCUTENIbHBIE MOTPEIIHOCTH YHUCEN, €CJIM OHU UMEIOT TOJIBKO
BepHBIE MU PHI B IIUPOKOM cMbIcie: 42,884,

3
BBlUMCINTE W ONPENENTWTh  MOTPEHIHOCTH — pe3yjbrara: X :&;b)’ a=13,5(£0,02),
C—

b=3,7(£0,02), m = 4,22(+0,004) , ¢ = 34,5(0,02) , d = 23,725(0,005)
B ypaBHEeHHUM OTIENUTHh KOPHU aHATUTUYECKU 2x +5x-3=0.
B ypaBHeHuM oTHEIUTH KOPHU TpadudecKu 5% 413x=0.

B ypaBHenuun e0:2x | 0,5x2 —4=0 YTOYHHTH MOJNOKUTENbHBI KOpeHb MeToaoM HbIOTOHA 110
abcomotaon Tounoctu 0,0008.

HaiiT WHTEepIOSIIUOHHBIA MHOrOWwIeH Jlarpamka, KOTOpbI B TOYKax X, =—3, x; =—Lx, =2
NPUHUMAET COOTBETCTBEHHO 3HAYEHUs Vo = —5, y; =—11,y, =10,

CocTaBUTh TaONIUIly PA3HOCTEH Pa3TUYHBIX MOPSIKOB IMPU CIETYIONINX 3HAYSHHSIX
Xo=-3,x="2,x,=-1L,x;=1,x,=2 y,=62,y =12,y,=2,y;, =6, y, =32,

Haiitn WHTEpHOISIUOHHBIA MHOrowieH Hprorona it (yHkmumun ¥ = f(X), eciu U3BECTHBI ee
sHauenus: S (1) =6, f(3) =24, f(4)=45,

Haiitn mHTepnonsuuoHHbIi MHOrowieH HproToHa mis ¢yHKumum f(x) =2 1Mo ee 3HAYCHHUSAM B
Toukax X, =—1, x, =0,x, =1, x; =2, x, =3,

Brruuciute npuOnmkeHHOE 3HaueHWEe MPOW3BOAHOM (yHKIMU f(x)=e* B Touke x=1,05 Ha
uatepsane [1:1,3] npu pas6uennn nHTepBaga Ha 3 PaBHBIC YACTH C HCIIONB30BAHHEM (DOPMYIIBL,
OCHOBaHHOW Ha TIEPBOW UHTEPIOISAIIMOHHON dopMmyiie HpioToHA.

OnpeennTh, Kakoe paBeHCTBO TouHee: 7/15=0,467; /30 =5,48.

OKpyTJIuTh COMHHTENIbHBIC ITUGPHI YKCIIa, OCTaBHB BEPHBIC 3HAKHM B y3KOM cMbicie 17,2834;
0 =0,3%; OnpeaenuTh aOCONMIOTHYO MOTPEITHOCTh PE3yJIbTaTa.

Haiiti npenenbHble aOCOMIOTHBIE U OTHOCUTENIbHBIE MOTPEIIHOCTH YHCEN, €CIIM OHU UMEIOT TOJIBKO
BepHbIe IUGPHI B y3KOM cMbicie: 3,751.

Haiiti npenenpHble aOCOMIOTHBIE M OTHOCUTENbHBIE MOTPEIIHOCTH YHCEN, €CIIM OHU UMEIOT TOJBKO
BepHbIe UGB B HpokoM cmbicie: 0,537.

27



CEBEPO-KABKA3CKASA IN'OCYJAPCTBEHHASA AKAJIEMUA

Kadenpa Maremartuka

20 -20_ yueOHblil rox
DKk3aMeHannoHHbIN OmneT Ne 1
10 JUCHUIUINHE YnCIIeHHbIE METOBI

Ju1st oOyyaromuxcs mo HanpasieHuto moaroroBku 01.03.02 Ipuknagnas MaremaTuka
u uHopMaruka

1. OCHOBHBIE UCTOYHUKH U KJacCU(pUKALMS MOrpemHocTeil. dopMaabHOE ONMUCAHUE.

OneHka nOJIHOW MOTPEMIHOCTH.
2. [IpubnuxeHHbIe OLEHKH MOTPELTHOCTH METOAA KBAPATypHBIX GopMy.

3. Haiitn aOGCONMIOTHYIO M OTHOCHUTENBHYIO MOTpenrHocTH uucia 4,17, ecnu TodHOE
YHUCJIO PaBHO 4.

3aB. kadeapoit «MaremaTuka Koukapos A.M.
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KoHTpoJibHBIE BOPOCHI

IO ANCHUIIIINHC YucrieHHbIe MCTOObI

Bomnpocs! k pazaeay 1.

1.

2.

W

*

10.
I1.

12.

OcHOBHBIEC UCTOYHUKH W Kiaccudukarus norpemrHocteii. @opmanpHoe onucanue. OneHka
MIOJIHOM MOTPEIIHOCTH. 3a1a4M, C KOTOPBIMU UMEET JIEJI0 dJIEMEHTapHasl TEOPHUS MOTPELIHOCTEN.

Tounble 1 MpUONKEHHBIE YKCa. THITBI OKPYTIICHUN, TPUMEPHI.

AOCONIOTHAsT M OTHOCUTENBHAS TMOTPEIIHOCTH MPHUONMKEHHOTO YHCTa, WX CMBICT H
B3aMMOCBS3b.

OO6mnacTh HEONPEIENEHHOCTH TOYHOTO YHCIa, TpeiebHbIe OrPEIIHOCTH €r0 MPUOIMKEHUS,
ux GopMyIibl, CBONCTBA, B3aUMOCBSI3b.

Hawnyumiee npubimkeHre TOYHOTO YHCIIa U CBOMCTBA €ro MPeebHBIX MOTPEITHOCTEH.

OO6sacTh HEONPEACICHHOCTH TOYHOTO Yrcia (OIEHKA TOYHOTO YKCIa) Yepe3 MPUOIMKEHHOE
U €T0 MpEAEIbHbIE OTPEILIHOCTH.

3navamue uudpel, BEpHbIE B Y3KOM U B IIMPOKOM CMbICIaxX 3Haudamue Hudpsl. BepHbie u
COMHUTENTbHBIE TIH(PHI.

[TpaBuiia 3anucu NpuOIUKEHHBIX YHCEIl, TPUMEPBI.

[IpenenpHast aOCOMIOTHAS TOTPEIMIHOCTh MPU OKPYIICHUU MPHOMIDKEHUS, HAWITYUIIEeTo
NpUOIMKEHUs, TOUHOTO yKcia. [lorpenrHocTh OKpyIyIeHHS.

Brusitaue okpyrieHuil Ha HaJ4re BEPHBIX U COMHUTENBHBIX UDP Ynca.

[TorpemHoCTs MPUOIMKEHHOTO 3HAUYEHUS (PYHKIUHU, OOJIACTh HEONpEeAeTeHHOCTH TOYHOTO

uucna f(4,B).
dopmya npeienbHoit abcomoTHO# morpemHocty uncna Jf (@,0) | Cryuait pyukiun ogHoro
apryMeHra.

Bonpocsl k pa3aeny 2.

l.
2.
3.

4,
5
6.

OOparHast 3a/1aua TEOPUU MOTPELIHOCTEH U ee pelIeHHe.

Mertozpl OT/IeTIeHUs KOpHEH ypaBHEeHUs. TeopeMa o cyliecTBOBaHUU KOpHs (0/1).

VYTouHeHue kopHeil. Jlemma 00 oOIeHKe TIpeaesbHOW aOCONIOTHONW  MOTPElIHOCTH
IpUOJINKEHHOTO KOPHSL.

Mertoz nonoBuHHOTO AeneHus. Teopema.

Merton xopa. Teopema.

Meton Herotona. Teopema.

Bonpocsl k pa3aeny 3.

1. Hasnauenwne cBONCTB M UX BIHUSHHE Ha pE3yJbTarT. anaBneHHe 00BEKTOM ucpe3 CBOMCTBA.

CoOBITHSI KOMITOHEHTOB (3JIEMEHTOB YIIPABJICHHUS ), UX CYIIHOCTh M HA3HAUYCHHE.

2. Co3pganue mpoueayp Ha ocHOBe coObITHiL. [Ipotieypsl, onpeaeneHHbIe TOIB30BATENIEM:

CHUHTAaKCHC, Ilepeadya apryMeHToOB. BbI30B COOBITHIA.

3. Pazpabotka ¢pyHkIHOHANTBHOTO HHTEep(detica mpunoxkenus. Cozganue nutepdeiica

npuiokeHus. Pa3paboTka QyHKIMOHATBHON CXeMbI pabOTHI IPUIIOKEHHS.

4. Cozmanue nporneayp oopaboTKu COOBITHIA.
5. KoMmnumsanus u 3amyck IpUIOKEHUS.

Bomnpocs! k pa3zneay 4.

1.
2.
3.

ITocraHoBKa 3a7auu UHTEPHOAUPOBAaHU. VIHTEpIOIALMOHHBINA MHOTOUIEH Jlarpanxka.
ITorpemHoCTH, BO3HUKAIOIIKE IPXA UHTEpIonnpoBaHuu. [lorpenmHocTs MeToza.
3aziauu, CBSI3aHHBIE C OLIEHKOM MOTPEIIHOCTH METO/1A.
HeycTpanumas TOrpemHOCTh  MHTEpPHONALMOHHOW  ¢dopmynsl  Jlarpamxka. Ciyuait
PaBHOOTCTOSIIHX y3JI0B (0/1).
Wutepnonsunonsas ¢popmyna HeroToHa 1i1s ciaydast paBHOOTCTOSIIUX Y3JI0B.
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6. [TpubmmxeHHbIe HOPMYIIBI AJI MOTPEIIHOCTH UHTEPIOISIIHH.
Bomnpocs! k pa3ageay S.
[TocTaHoBKa 3a/1a4M YMCIEHHOTO HHTErpupoBaHus. KBaaparypHbie hopMyIbl.

—

2. ®opmynel Hetorona-Koreca, cnyyan n=1u n=2.

3. ®dopmynsl Tpanenuii 1 CUMIICOHA ¢ OCTaTOYHBIMH YjieHamMu (0/1).

4. BriBo 00001IEHHBIX KBaApaTypHBIX (hopMyIbl Tpaneuii 1 CuMIcoHa.

5. O06o0uieHHble KBagpaTypHble (GopMynbl Tpanenuil 1 CHUMICOHA C OCTaTOYHBIMHM WIEHAMH
(6/m).

6. OneHka CyMMBl HEYCTPaHUMOW MOTPEHIHOCTH M MOTPELIHOCTH MeToja OOOOIIEHHBIX

KBaJpaTypHbIX GopMysIbl Tpanennii 1 CUMIICOHA.
Bomnpocs! k pa3neay 6.

1. OneHka CyMMBI HEYCTPAaHMMON TOTPEITHOCTH ¥ TIOTPEHTHOCTH METo/a OO00OIIEHHBIX
KBaJIpaTypHBIX hopMyibl Tpanenuii 1 CUMIICOHA.
2. [TpubnuxeHHbIE OIEHKN MOTPEIIHOCTH METO/1a KBAAPATyPHBIX (hopmyI.
3. Meton Pynre-Kytra ans urcneHHOro penieHus 0ObIKHOBEHHBIX MU depeHIHaTbHBIX
YPaBHEHUM.
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3aaHus 1J1s JJa0OpaTOPHBIX padoT

10 ANCHUITIINHC «YucaeHHbIe MCTOAbI»

JlaGopartopHas pabota Ne 1. DjieMeHTapHAs1 TeOpHsi MOTPENIHOCTEMH

1) Ompenenutb, KaKOE€ PaBEHCTBO TOYHEE.

2) OKpyrHATh COMHUTENBbHBIE UG PHI YHCIIa, OCTABUB BEPHBIC 3HAKH:
a) B Y3KOM CMbICJIE; 0) B IIIMPOKOM cMbIciie. OTpeaeuTh a0COIIOTHYIO OTPEUTHOCTh PE3yJIbTaTa.

3) Haiitn MMpeaACIbHBIC a0CONIOTHEIC U OTHOCHUTENBHBIE NOrpCIHOCTU YHCLJI, €CJIIM OHU UMCIOT TOJIBKO

BepHBIE U(PHI: a) B Y3KOM CMBICIIE; 0) B IIMPOKOM CMBICIIE.

BapuaHThl
Ne 1. 1)+/44 = 6,63; 19/41=0,463.
2) a) 22,553 (+0,016)
6)2,8546; & =0,3%.
3) a) 0,2387; 6) 42,884.
Ne3. 1) /10,5 =3,24; 4/17=0,235.
2) a) 34,834; 6 =0,1%;
6) 0,5748 (1£0,0034).
3) a) 11,445;6) 2,043.

Nes. 1) 6/7=0,857 ;.48 =219
2) a) 5,435 (+0,0028) ;

6) 10,8441; & =0,5%.
3) a) 8,345:6) 0,288.

Ne7. 1) 2/21=0,095;4/22 = 4,69 .
2) a) 2,4543(+0,0032) ;
6) 24,5643; 0 =0,1%.
3) a) 0,374; 6) 4,348.

Ne9. 1) 6/11=0,545; /83 = 9,11,
2) a) 21,68563; & =0,3%;
6) 3,7834(£0,0041).
3) a) 41,72; 6) 0,678.

Nell. 1) 21/29=0,723; \/44 = 6,63.
2)a) 0,3567; & = 0,042%;
6) 13,6253 (+£0,0021).
3)a) 18,357; 6) 2,16.

Nel3. 1) 13/17=0,764 /31 =5,56 .

Ne2. 1) 7/15=0,467; \[30 = 5 48.
2)a) 17,2834; & =0,3%;
6) 6,4257(£0,0024).
3)a) 3,751; 6) 0,537.
Ned. 1) 15/7=2,14 /10 =3.16.
2) a) 2,3485(£0,0042) ;
6) 0,34484; 5 =0,4% .
3) a) 2,3445;6) 0,745.

Ne6. 1) 12/11=1,091; /6,8 =2,61.
2) a) 8,24163; 6 = 0,2%);
6) 0,12356(+0,00036).
3) a) 12,45; 6) 3,4453.

Ne8. 1) 23/15=1,53; /9,8 =3,13.
2) a) 23,574; 0 =0,2%;
6) 8,3445(+0,0022).
3) a) 20,43; 6) 0,576.

Ne10. 1) 17/19=0,895:./52 =7.21.
2)a) 13,537(£0,0026) ;
6) 7,521; 6 =0,12%.
3) a) 5,634; 6) 0,0748.

Ne12.1) 50/19=2,63;4/27 =5,19.
2) a) 1,784 (£0,0063) ;
6) 0,85637; 0 =0,21% .
3) a) 0,5746; 6) 236,58.
Neld. 1) 7/22=0,318;./13 =3,60.
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2) a) 3,6878 (£0,0013) ;
6) 15,873; 6 =0,42%.
3) a) 14,862; 6) 8,73.

Nels. 1) 17/11=1,545; /18 = 4,24

2) a) 0,8647(£0,0013) ;
6) 24,3618; 0 =0,22% .
3) a) 2,4516; 6) 0,863.

Nel7. 1) 49/13=3,77 14 = 3,74.

2) a) 83,736; & = 0,085%;
6) 5,6483 (£0,0017).
3) a) 5,6432; 6) 0,00858.

Ne19. 1) 19/12=1,58 ;12 =3 46 .

2) a) 4,88445 (£0,00052) ;
6) 0,096835; 0 =0,32%.
3) a) 12,688; 6) 4,636.

Ne21. 1) 18/7 =2,57 ;322 = 4,69.

2) a) 0,39642 (£0,00022) ;
6) 46,453; 0 =0,15% .
3) a) 15,644; 6) 6,125.

Ne23.1) 16/7=2,28 11 =3,32.
2) a) 24,3872; & = 0,34%;
6) 0,75244(£0,00013).
3)a) 16,383; 6) 5,734.

Ne25.1) 12/7=1,71 /47 = 6,86.
2) ) 72,354; & =0,24%;
6) 0,38725 (+0,00112).
3) a) 18,275; 6) 0,00644.

Ne27. 1) 23/9=2,56 /87 = 9,33.
2) a) 23,7564; & = 0,44%);
6) 4,57633 (£0,00042).
3) a) 3,75; 6) 6,8343.

Ne29. 1) 7/3=2,33 /58 =7,61.
2) a) 3,8683; & =0,33%;
6) 13,5726 (£0,0072).
3) a) 26,3; 6) 4,8556.

2) a) 27,1548 (£0,0016) ;
6) 0,3945; 6 =0,16% .
3) a) 0,3648; 6) 21,7.
Nel6. 1) 5/3=1,667; /38 = 6,16.
2) a) 3,7542; & = 0,32%;
6) 0,98351(£0,00042).
3) a) 62,74; 6) 0,389.

Nel8. 1) 13/7 =1,857 /7 = 2,64.
2) a) 2,8867; 0 = 0,43%;
6)32.7486 (£0,0012).
3) a) 0,0384; 6) 63,745.

Ne20. 1) 51/11=4,64:./35 =591.
2) a) 38,4258 (£0,0014) ;
6) 0,66385; & =0,34% .
3) a) 6,743; 6) 0,543.

Ne22.1) 19/9 =211 /17 = 4,12.
2) a) 5,8425; 6 = 0,23%;
6) 0,66385 (£0,00042).
3) a) 0,3825; 6) 24.6.

Ne24.1) 20/13=1,54 /63 = 7,94.
2) a) 2,3684; (+0,0017).
6) 45,7832 & =0,18%;
3) a) 0,573; 6) 3,6761.

Ne26. 1) 6/7 = 0,857 41 = 6,40.
2) ) 0,36127; (£0,00034).
6) 46,7843 & =0,32%;
3) a) 3,425; 6) 7,38.

Ne28. 1) 27/31=0,872 /42 = 6,48.
2) a) 15,8372; (£0,0026).
6) 0,088748; & =0,56%;
3) a) 3,643; 6) 72,385.

Ne30. 1) 14/17 =0,823 /53 =7,28.
2) a) 0,66835; (£0,00115).
6) 23,3748; 6 =0,27%;
3) a) 43,813; 6) 0,645.



Oo0pa3zen BbINOJTHEHUS 3aJaAHUS

1) 9/11=0,818; /18 =4,24; 2) a) 72,353(%0,026); 6) 2,3544; 5=0,2% ;
3) a) 0,4357; 6) 12,384

1) HaxonuM 3HaueHUs MaHHBIX BBIPAXKCHHH C OOJBIIMM YHCIOM JECATHYHBIX 3HAKOB: 4
=9/11=0,81818..., a,=4/18=4,2426... . 3areM BBIUUCIIAEM NPEJICIbHbIC AOCOIIOTHBIC MOTPEIIHOCTH,

OKpYTJIds UX € HM30BITKOM:

a,=0.381818— O,818| <0,00019, %4, =4,2426-4,24/<0,0027.

HpeIIC.HI)HBIC OTHOCHTCJIBHBIC ITOI'PEIIHOCTU COCTABJIAOT

_a, 000019

a
“ - 000024=0024%; 5, == 207
1 al 0,818 1 612 4’24

=0,00064 = 0,064%.

Tak xak 501 < 5az , To paBeHCcTBO 9/11=0,818 siBisIeTCS 00JIEE€ TOUHBIM.

2) a) Ilyctp 72,353(%0,026)=a. CormacHo ycioBuio, morpeurHocts «&,=0,026<0,05; st1o

03HaYaeT, 4yTo B yncie 72,353 BepHBIM B Y3KOM CMBICTIE ABISIOTCA HUQpHI 7, 2, 3. [1o mpaBuiam oKpyriieHUS
HalieM NpUOIKEHHOE 3HaYCHUE YHCIa, COXPAHUB ECSThIE JONH:

a =724 a,=a,+A,, =0,026+0,047=0,073.

[omyuennas morpenrHocts Oompire 0,05; 3HAUNT, HY’)KHO YMEHBIIUTD YMCIO NA(P B IPUOIMKEHHOM YHCIIe
JI0 ABYX:
a,=72 a,=a,+A,, =0,026+0,0353=0,379.

a
Tax kax &,, <0,05, To 00e ocraBmuecs UUPPELI BEPHBI B y3KOM CMBICIIE.

6) Iycts a =2,3544; 0, =0,2%; torna o, =a-o6, =0,0471 . B jannom uucie BepHBIMU B IIMPOKOM
CMBICIIE SIBIISTFOTCST 3 LU(PHIL:

a, =235 «a,=0,0044+0,00471=0,00911<0,01.

3HAYUT, U B OKPYTJIICHHOM 4uclie 2,35 Bce Tpu U(PHI BEPHBI B ITUPOKOM CMBICTIE.
3) a) Tak kak Bce yeThipe nudpsl uucaa a = 0,4357 pepHbl B y3K0M cMBICIE, TO aGCONIOTHAS HOIPEMIHOCT

a, =0,00005, a ornocurensras norpemsocts 5, =1/(2-4-10%) =0,000125 = 0,0125%.
0) Tak kak Bce math uudp uucna @ =12,284 pepurl B mupoxom cmeicie, To &, =0,001;
S =1/(1-10%)=0,0001=0,1%.
JlabopaTopnas padota Ne 2. Beruuc/jieHue morpenrnocTeii

1) BprMHCINTE U ONIPENENUTh NOTPEITHOCTH Pe3yIbTaTa.
2) BpMHUCIUTD U ONIPEeNUTh TOTPEITHOCTH pe3yIbTaTa.

Bapuant Ne 1

b
D Xx=—2 4=3,85(20,01). b=2,0435(+0,0004) . ¢ = 962,6(+0,1).

%/E
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2
z)X:[(“”’)C}  a=43(+0,05). b=17,21(+0,02),
m-—n

¢ =8,2(£0,05). m =12,417(20,003) , n =8,37(+0,005).

Bapuant Ne 2

b
b x :?T’ a = 4,16(+0,005) . b =12,163(+0,002) . ¢ = 55,18(+0,01).

C

2
2 X = {(“ + b)c} L4 =5,2(+0,04). b=15,32(+0,01), ¢ =7,5(+0,05).
m-—n

m =21,823(+0,002). 1 = 7,56(+0,003) .
Bapuant Ne 3

b
) x = % a=7,27(+0,001). b = 5,205(+0,002) . ¢ = 87,32(0,03)

2
2 X = {(‘”b)c} La=2,13(20,01), b =22,16(x0,03), ¢ = 6,3(+0,04).

m-—n
m=16,825(+0,004) , n =8,13(x0,002).

Bapuant Ne 4

DX = Jab ,_ 228,6(£0,06), b =86,4(£0,02) , ¢ = 68,7(£0,05).
C

3
2 y =M (@+d) ;13 5(x0,02), b=3,7(20,02), m = 4,22(+0,004)

c—d

¢ =34,5(£0,02) . d =23,725(0,005)

Bapuant Ne 5

DX = Jab , =315,6(+0,05), b ="72,5(+0,03), ¢ = 53,8(+0,04).
C

3
2 y oM (@+b) ;18 5(20,03), b=5,6(x0,02), m = 3,42(+0,003),

c—d
¢ =26,3(x0,01), d =14,782(%0,000).

BapuanTt Ne 6
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DX = Ja:b = 186,7(+0,04), b = 66,6(0,02).. ¢ =72,3(+0,03).

3
2 Y = w;b), a=11,8(x0,02) . b =7,4(+0,03) . m = 5,82(0,005).
c_

¢ =26,7(£0,03) ., d =11,234(+0,004).
Bapuant Ne 7

) x = Yab 4 —3854(+0,004),b =16,2(20,005),c =10,8(0,1) .
C

_(a+b)m
(c-d)*
m = 0,56(0,005), ¢ =10,536(+0,002), d = 6,32(+0,008) .

Bapuant Ne 8

2 X Ca=2,754(£0,001), b =11,7(+0,04),

) X = Jab ,a=4,632(+0,003), b =23,3(£0,04), c =11,3(x0,006) .

N X =—5", a=3,236(+0,002), b=15,8(+0,03),

m =0,64(£0,004), c =12,415(£0,003), d =7,18(x0,006).
Bapuant Ne 9

DY = Jab , _ 7,312(0,004), b =18,4(0,03), ¢ = 20,2(0,08)
C

(a+b)m
(—d)z’ a =4,523(+0,003), b»=10,8(£0,02),
c —_—

m =0,85(£0,003), ¢ =9,318(%0,002),d =4,17(+0,004).

Bapuant Ne 10

)X =

2
hy @b 4=3456(x0,002), b =0,642(0,0005),
C

c=7,12(£0,004).
(a+b)ym

Je—d

2 X = a = 23,16(£0,02), b = 8,23(+0,005),



¢ =145,5(x0,08) . d = 28,6(20,1),m = 0,28(%0,006) .
Bapuant Ne 11

2
D x =%l 4=1,245(x0,001). b=0,121(x0,0002).
C

¢ =2,34(%0,003).
(a+b)ym

Je—d
c =342,3(£0,04), d =11,7(£0,1), m = 0,71(£0,003).
Bapuant Ne 12

2) X = L a=17,41(0,01), b=1,27(0,002),

2
D x =20 4=0,327(20,005) . b=3,147(x0,0001) , ¢ = 1,78(0,001).

c
(a+b)ym
Je—d
c=128,7(%0,02), d =27,3(%£0,04), m = 0,93(0,001).

Bapuant Ne 13

2 X = _a=32,37(20,03), b = 2,35(+0,001),

3
Dy =30 4=0,635(x0,0005), b = 2,17(+0,002), ¢ = 5,843(0,001).

C
(a+b)m
(c+d)?
a =3,233(+0,001), b =15,4(£0,02), ¢ = 2,12(+0,01)

Bapuant Ne 14

nX = ,d =4,12(20,04), m =0,61(£0,002)

b

HX =“T, a=2,16(£0,005), b=10,163(£0,001), ¢ = 50,18(£0,02).
C
3

2y =M (a+d) 5-10,520,01), b =3,5(x0,04), m = 4,26(x0,001),
c+d

¢ =34,2(£0,01), d = 23,723(x0,002)

Bapuant Ne 15

hx=2b - 2,84(+0,01), b = 4,0435(x0,0002) , ¢ = 264,6(+0,2)

Je
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(a+b)c
m+n

2
%) Xz[ } _a=5,1(20,05). b=14,21(20,01), ¢ =3,2(+0,02)

m=12,416(0,002). n = 8,36(x0,003)

Bapuant Ne 16

2
D x =90 4 =4,451(20,001). b=0,644(0,0001). ¢ = 6,14(+0,002)
C

(a+b)m
= W a=2,754(£0,002), b=11,7(0,01),
c+

m=0,56(£0,004), ¢ =10,536(+0,001), d = 6,32(+0,002) .

2 X

Oo0pa3sen BbINOJHEHUSA 3a1aHUS

1) Berunciauts 3HaucHUE BBIPaKCHUSA X " OIIPCACINUTD €TO MOTPCIIHOCTD!:

m23

X = e m=28,3(20,02). n =7,45(20,01). k = 0,678(0,003).
Jk
Pemmenue. Bpruncinum m2 =800,9; n3 =413.5; \/z =0,8234;
x = 3009-2135 _ 402300-4,02-10°.
0,8234

Tlance, micen 8, = 0,02/28,3=0,00071; 5, =0,01/7,45 =0,00135;
8, =0,003/0,678 =0,00443, oriyna
Sy =26, +368, +0,5, =0,00142 +0,00405 +0,00222 = 0,0769,
Sy =7,7%, Ay =4,02-10°-0,0077 =3,1-10°.
Omser: X =4,02-10°(43,1-10%); Sy =0,77%.

2) BbIUHCIHTD 3HAYEHHE BbIpaskeHHs N H OIPEAETUTh €r0 MOIPELIHOCTD:
_ (n—=1)(m+ n)

(m —n)®

Pementie. Heem 11— 1 = 2,0567(0,0001);
m+n =3,057(+0,0004) +5,72(£0,02) = 8,777(0,0204);
m—n=5,72(+0,02) — 3,057 x (+0,0004) = 2, 663(+0,0204);

N ,rie 1 =3,0567(x0,0001), m =5,72(£0,02);
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2,0567-8,777 _ 2,0567-8,777
2,663 7,092

= 0,0001 + 0,0204 +2 0,0204 =0,000049 +0,00233+2-0,00766 =
2,0567 8,777 2,663 Ortser:

=0,00238+0,01532=0,0177 =1,77%; ary =2,55-0,0177 = 0,046.
N ~2,55(+0,046); Sy =1,77%

JlaboparopHast pabota Ne 3. MeToabl penieHusi HeJTHHEHHBIX yPaBHEHU

N

=2,545~2,55.

N

1) B ypaBHeHHHU OTIENUTH KOPHU aHATHTUIECKH.
2) B ypaBHEeHHHU OTIENUTH KOPHH rpad)MuecKd U YTOYHUTH TIOJIOKHUTEIBHBIA KOPeHb MeToioM HeroToHa
110 abComOTHOM ToYHOCTH & = 0,001.

Nel Ne2
1)2°4+5x—3=0; _
2) 3x* + 4x% —12x> —5 = 0. L) aretgx =375 =0,
e . ; 2) 2x° —9x* —60x + 1= 0;
3) 05*+1= [I—E) ; 3][Eog:[—x]]-[x+2] = —1:

4) (x— 3)cosx =1, —2mr < x < 2m. s
4) sin (x + 3) 0,5x = 0.
Ne3 Ne4

1)3*—2x—5=0;

2) 3x* +8x%+6x°— 10 = 0;
3) 2x* — 0,5 — 3 = 0;

1) 5+ 3x = 0;
2)x*—x—1=0;

3):1'_—2?[.’5-;":0; 4)1_!9,(?:_'_1):1.
4) (x—1)"-lg(x+11) = 1.
No5 Ne6
x—1 _ _ — 0. 1
1)34 Zax ?’ 1) 2arctgx — — = 0;
2) 3x* + 8x% + 6x% — 10 = 0; X _ 2x3
3) (1—4):'30,9‘.}.5(2'—3):—1: 2) xﬂ—lﬁ:r:'-l-ﬁ:l];
4)5sinx = x. 3)x"-2%=1;
4)tgx=x+1, —n/2<x <mu/2
Ne7 No8
lje—lr_zx_l_l:ﬂ: 1)51—5_'1'—3:0;
2)x*+4xP—8x*—17=0; ) x*—x*—2x*+3x—3=0;
3)0,5* —1=(x+ 2)% 3) 2x*— 0,5 — 3 = 0;
4) x*cos2x = —1. 4) xlg(x+1) = 1.
Ne9 NelO
1) arctg(x— 1) + 2x = 0; 1) 2arcctgx —x +3 =0;
2)3x*+4x*—12x* +1 = 0; 2)3x* —8x*—18x*+2 =0;
. _ T .
3) (x—2)2* =1, 3) 2sin(x +5) = 0,5x% — 1;
4) x* — 20sinx = 0. 3

x
4) Efgx—i-l- 1=0.

Nell Nel2
1)3*+2x—2=10; 1) 2arctgx — 3x+ 2 = 0;
2)2x*—8x%+8x7—1=0; 2) 2x*+8x%+8x*—1=0;
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3) [(x—2)*—1]2* =1
4) (x— 2)cosx =1,
Nel3

1) 3*+ 2x—5=0;

2) x* —4x? —8x>+ 1 =0;
3)x* -3+ 05" =0;

4) (x—2)*lg(x+11) = 1.

—2T = x = 2mW.

Nel5

1)3* 1 —4—x=0;

2) 2x* —9x* —60x+ 1= 0;

3) (x—3)%logys(x —2) = —1;
4) Ssinx =x — 1.

Nel7
je*+x+1=0;

2)2x* —x*—10=0;
3) 0,5 —3=(x+2)%
4) xZcos2x = —1,
Nel9

1) arctg(x— 1) + 3x = 0;
2) x*—18x*+ 6 = 0;

3) (x— 2)%2% = 1;

4) x* — 20sinx = 0.

No21

1) 2*—3x—2=0;
2)x*—x*—2x*4+3x—-3=0;
3) (05 +1 =(x—2)%

4) (x— 3)cosx =1,
No23
1)3*+2x—3=0;
2) 3x* — 8x* —18x> 4+ 2 =0;
3)x*— 4405 =0;

4) (x—2)* - lg(x+11) = 1.
No25

1)3*+2+x=0;

2)2x% —9x* —60x+ 1= 0;

3) (x— 4)? - loggs(x —3) = —1;
4) 5sinx = x — 0,5.

No27

e ™™ —2x+1=0;
2)2x*—x*—10=0;
3)0,5—3=—(x+1)%

4) x*cos2x = —1.

—n/2<x<mw/2

—a/2=x=mu/2

3) llog(x +2)]- (x—1) = 1;
4)sin(x —05)—x+ 08=0.
Nel4

1)2e*+3x+1=0;
2)3x*+4x*—12x* -5 =0;
3) xlogy(x+ 1) = 2;

4)cos(x +0,3) = x*

Nel6

1
1) arctgx T30 0;
) x*—x—1=0;

3) (x—1)*2+ 1;

4) tgix=x—1,
Nel8
1)3*—2x+5=0;
2) 3x* + 8x%+ 6x°— 10 = 0;
3) 2x* — 0,5 — 2 = 0;
Dxlg(x+ 1) = 1.

Ne20

1) 2arcctgx —x 3= 0;
2)x*+4x® —8x*—17=0;

3) 2sin(x +g} = x2—05;

—m/2<x<m/2

4) Eﬂgx—g-l- 1=0.

No22

1) arcctgx +2x — 1 = 0;
2)3x*+4x*—12x"+1 =0;
3) (x+ 2)log,(x) = 1;

4)sin(x + 1) = 0,5x.

No24

1)2e*—2x—3=0;

2) 3x* + 4x* —12x* —5 = 0;
3) xlogy(x+ 1) = 1;

4)cos(x +0,5) = x°.

Ne26

1) arcctg(x—1)+2x—3=0;
2)x*—x—1=0;
3 (x—1)*-2=1;
4) tgix=x+1,
No28

1) 3% — 2x — 5 = 0;
2) 3x* 4+ 8x% + 6x*— 10 = 0;
3) 2x* — 05— 3=0;

) xlg(x+1) = 1.

—n/2 < x<mw/2



Ne29 Ne30

1) arctg(x— 1) + 2x = 0; 1)3*+5x—2=0;

2)x*—18x"+6 = 0; 2)3x* +4x —12x7 4+ 1 = 0;

3) (x—2)%2* =1; 3)0,5+1=(x—2)%

4) x* — 10sinx = 0. 4) (x+3)Cosx =1, —m/2=x=mn/2

Oﬁpa3eu BBINIOJIHCHUSA 3aJaHUA
1) 5% — 6% — 3 = 0;

Otmenute KOpHU aHauTH4eckH. (OO003HAYUM flx) = 5% —6x — 3. HaxonuM  npou3BoJHYIO
&
In5*’ X

. x —
flx) = 5¥In5— 6. Byuucanm KOPEHb IIPOM3BOIHOM: 5%lgs—6=0; 5

lge—lg(ins) 0,7782-02065 05717
= == = Ea
g5 0.6990 0.69590

CoctaBuM Tabauily 3HaKOB QyHKIMN flx) , ToJyarasi X paBHbBIM:

a) KPUTHYECKUM 3HaYeHWsM GYHKOUA  (KOPHSAM  TPOW3BONHOW) WM  ONWU3KHUM K  HHM;
0) TPaHUYHBIM 3HAYCHHSIM (MCXOIS U3 00JIACTH JOIMYCTUMBIX 3HAYCHUI HEM3BECTHOTO):
Tax kak npoucxooam 0ee nepemeHvl 3HAKA QYHKYUU, MO ypasHeHue umeem 08a O0eliCEUmenbHblX KOPHSL.

X o 1 400

sign fin) + - +

Umobvl 3aeepuiums onepayuio OmoeieHuss KopHell, Cledyem YMeHbUWUMb NPOMENCYNKU, Cooepaicauue
KOPHU, MAaK 4modwvl ux 01uHa oviia He boavwe 1. /s 5mo2o cocmasum Ho8yrw madbauyy 3HaAK08 (YYHKYuu

flx):

X -1 0 1 2

sign f(n) + - - +

OTcro/1a BUIHO, YTO KOPHH 3aKJIIOUEHBI B CIIEILYIONIMX MPOMEKyTKax: ¥1 [-1,0];%, € [1,2].

0,2x 2 .
2) Ornenuts kopuu ypasHenus € +0,5x" —4 =0 rpaduuecku n yTOUHMTH MONOKUTENBHBIA KOPEHD

MeTonoM HbroToHa 10 aGCOMOTHOI TOYHOCTH O = 0,0008.

W = th

== P

-

st rpaduueckoro oTaeneHus KOpHE JaHHOE ypaBHEHHE yAOOHO 3amucarh B paBHOCHIBHON (opme
0,2 2 .
e =4- 0,5)( . llo rpaduky BHIHO, 4YTO ypaBHEHHE HMEET [(Ba KOPHS f | € (—3, - 2) "

&, €(2;2,5). Mposepum 310 BHIYKCICHAEM 3HAKOB HENPEPBIBHOM (YHKIHH f(x)=e""+0,5x> -4

Ha KOHIIax Haﬁ,[[eHHI:IX HWHTCPBAJIOB:

£(=3)=1,0..>0, f(-2)=-13...<0;
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£(2)=-05..<0, £(2,5)=0,7..>0,

TO €CTh KOPHHU OTZIEJICHBI BEPHO.

YTOUYHUM TOJIOXKUTENBHBIN KOPEHb f , € (2; 2,5).

IIpoBeprM BBINOJIHEHUE YCIOBUN TEOPEMBI 2.2:
1) dysxmus f (X ) =" + 0,5)62 —4, oueBnaHO, HempepblBHA M ABaXAB U depeHImpyeMa Ha
CerMeHrTe [2; 2,5];
2) HaxoAuM: f’(x) = 0,260’2x + X, f"(x) = 0,04eo’zx +1; nepsas u BTOpas MPOU3BOAHBIE, OYEBHIHO,
COXPaHAIOT 3HAKY Ha [2; 2,5] (00e MOIOKHUTETBHBI);
3) f (2) f (2,5)<0 = 510 ycnoBue (pakTHIECKH YKe IPOBEPEHO.

Bce ycnoBust Teopemsl 2.2 BrinonHeHbl. Haiinem HadanpHOE pubnmkeHne KopHs u3 ycinosus (2.6). Tak
Kak f (2,5)>0, f ”(2,5) > 0, 1o ycmosue (2.6) BHITOTHEHO [T HAYABHOTO IIPHOITHKEHHS

x,=b=25. (*)

Hcnonezyem pacuetHyto ¢popmymy (2.5), koTopasi B JTaHHOM IpUMepe IPUHUMAET BH:

e"* +0,5x> —4
=x — ) )

X
1 0,2
T 02e" T +x,

[IpenenbHble aOCOMOTHBIE MOIPEITHOCTH MPUONMKeHHi X, OyneM HaxoauTb 1o (opmyne (2.4). s sToro

ONpEIEIMM KOHCTaHTy M, :

_ : ’ _ : 0,2x _ 0,22 _ _
m, = min | f'(x)| = min 0,26 +x[=0,2e" +2=229 .. = »

(mpu okpyrieHHu 4ucna 2,29... MOCTaBIIEH 3HAK = OKPYIVIEHHS 6 MeHbUlyI0 CTOPOHY, TaK Kak 4ucio /71, B

¢dopmyie (2.4) MoxkHO NuIIb 3aHU3UTE). ©opmyna (2.4), cnienoBaTeIbHO, MPUMET BU:
‘ e +0,5x2 —4
A‘C — . (***)
X, )
Pesynwratsl pacueroB mo gpopmynam (*), (¥*), (¥**) sanocuM B crieayomryro Taduiy ( = — 3HaK OKPYIJICHUS
YHUCIIA 10 0ONOJIHEHUIO):

n X, = Axn =
0 2,5 0,39

1 2,2266 0,071

2 2,2115 0,00083
3 2,2108 0,000059

Tax xak 0,000059 < 0,0008, To Tpebyemast TOUHOCTh TOCTUTHYTA.

Omeem. &, € (=3;=2), &£, €(2;2,5); x=x,=2,2108£0,0008.

JlabopartopHas paborta Ne 4. MeToa urepanuii

MerogoM wuTepauuii pemIUTh CUCTEMY JIMHEMHBIX ypaBHeHMH ¢ TouHocThio n0 0,001,
MPEIBAPUTEIHHO OLIEHUB YHCIIO HEOOXOAUMBIX JIJIsl 3TOTO IIaroB.
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x; = 0,23x; — 0,04x, + 0,21x; — 0,18, + 1,24;
x, = 0,45x, — 0,23, + 0,06x, — 0,38;
x; = 0,26x, + 0,34x, — 0,11x; + 0,62;
it X = 0,05x, — 0,26%, + 0,34x; — 0,12x, — 1,17.

= 0,21x, + 0,12x, — 0,34x, — 0,16x, — 0,64;
xz = 0,34x, — 0,08x, + 0,17x, — 0,18x, + 1,42;
x; = 0,16x, + 0,34x, + 0,15x,—0,31x, — 0,42;
X, = 0,21x, — 0,26, — 0,08x; + 0,25x, + 0,83.

x; = 0,32x; —0,18x, + 0,02x; + 0,21, + 1,83;
X, = 0,16x, 4+ 0,12x, — 0,14x, + 0,27x, — 0,65;
x; = 0,37x, 4+ 0,27x, — 0,02x,—0,24x, + 2,23:

s W = 0,12x; + 0,21, — 0,18, + 0,25x, — 1,13.

%, = 0,11x, — 0,26, — 0,36x, + 1,42;
x; =0 12x1—|— 0 Dﬁxg 0,14x,—0,24x, — 0,83;

x; = 0,18x, — 0,34x, — 0,12x, + 0,15x, — 1,33;

x, = 0,11x; + 0,23x, — 0,15x, + 0,32x, + 0,84;

x; = 0,05x, — 0,12x, + 0,14x,—0,18x, — 1,16;
xs = 0,12x, + 0,08x, + 0,06x; + 0,57.

{ x; = 0,42x, — 0,32x, + 0,03x, + 0,44;
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= 0,13%, + 0,23x, — 0,44x, — 0,05x, + 2,13;
x, = 0,24x, —0,31x, + 0,15x, — 0,18;
x; = 0,06x, + 0,15%, + 0,23x, + 1,44;
xa = 0,72x, — 0,08x, — 0,05%; + 2,42.

X, = 0 1?x1 +0,31x, — 0,18x; + 0,22x, — 1,71;
—0,21x, + 0,33x; + 0,22x, + 0,62;

X3 = o 321:1 0,18x, + 0,05x, — 0,19x, — 0,89;
xs = 0,12x, + 0,28x, — 0,14x, + 0,94.

—0,21x, — 0,45x; + 0,18x, — 0,33;
Xs = 0 12x1 +0,13x, — 0,33x; + 0,18x, — 0,48;
0,33x;, — 0,05x, + 0,06x, — 0,28x, — 0,17.

= 0,19x, — 0,07x, + 0,38x, — 0,21x, — 0,81;

—0,22x, + 0,08x,40,38x, + 0,33, — 0,64;

X3 = 0,51%, — 0,07, + 0,09x; — 0,11x, + 1,71;
X, = 0,33x, — 0,41x, — 1,21.

{xl =0 133.:1 +0,27x, — 0,22x; — 0,18, + 1,21;
Ne8
N-9{

xg = G,llxl + D,ZSXE - 0,51?64‘ + 1_,2;

0,22x, —0,11x;+ 0,31x, + 2,7
{ x, = 0,38x, — 0,12x,4+0,22x, — 1,5;
x, = 0,07x; — 0,08x,+ 0,11x, — 0,18x, — 0,51;
{ x, = 0,18x; + 0,52x,+0,21x, + 1,17;
x; = 0,13x; + 0,31x, — 0,21x, — 1,02;
xs = 0,08x, — 0,33x, + 0,28x, — 0,28.

Nell
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%, = 0,05%, — 0,06x, — 0,12x, + 0,14%, — 2,17;
X, = 0,04x, — 0,12x,40,08x, + 0,11x, + 1,4;
x; = 0,34x, + 0,08x, — 0,06x; + 0,14x, — 2,1;

Nel2 364 = 0,11X1+D,12XQ_ U_,DSX‘L_UJS

x, = 0,31x, + 0,27x,—0,08x, + 0,81;
x; = 0,33x, — 0,07x, + 0,21x, — 0,92;

Nt X = 0,11x, + 0,03x; + 0,58x, + 0,17.

%, = 0,12x, —0,23x, + 0,25x; — 0,16%, + 1,24;
x, = 0,14x, + 0,34x,—0,18x, + 0,24x, — 0,89;
s = 0,33%, + 0,03x, + 0,16x; — 0,32x, + 1,15;

Neld I‘L = D,lle_DJDSXE_F{]JISX‘L_D,S?.

x, = 0,23x;, —0,14x, + 0,06x; —0,12x, + 1,21;
x, = 0,12x, + 0,32x,—0,18x, — 0,72;

x; = 0,08x; —0,12x, + 0,23x;+ 0,32x, — 0,58;
x, = 0,25x; +0,22x, + 0,14x, + 1,56.

{xl = 0,08x, — 0,03x, — 0,04x, —1,2;

Nels

xi=0,14x:+0,23x. 4 0,18x: + 0,1 7x: —1,42;
x:=0,12x,-0,14x:+ 0,08x; + 0,09x. - 0,83;
x:=0,16x+0,24x.-0,35x.+ 1,21,
x:=0,23x-0,08x:+0,55x: + 0,25x. + 0,65.

Nel6

x1=0,24x:40,21x>+ 0,06x: — 0,34 x. +1,42;
x>=0,05x+0,32x.+0,12x. —0,57;
x5 =0,35x:—0,27x.—0,05x. + 0,68;
x:=0,12x—-0,43x:4+0,34x:—0,21x. —2,14.

Nel7

x1=0,17x+0,27x.—0,13x;: - 0,1 1x. — 1,42;

x> =0,13x:—0,12x.+ 0,09x; — 0,06x: + 0,48;
x:=0,11x14+0,05x.—0,02x: + 0,12x. — 2,34;
x+=0,13x:+0,18x.+ 0,24x; + 0,43x: + 0,72.

Nel8
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Nel9

Ne20

Ne21

Ne22

Ne23

Ne24

Ne25

Ne26

x:=0,32x-0,43x.-0,12x: + 0,1 I x. + 1,24;
x:=0,17x+0,06x.—0,08x: +0,12x: +1,15;
x:=0,21x.-0,16x.+ 0,36x; — 0,88.

x1=0,28x.-0,17x:+0,06x. 4+ 0,21;
x:=0,52x4+0,12x:4+0,17x. - 1,17;
x:=0,07x—-0,18x:+0,21x: - 0,81;
x:=0,11x+0,22x: + 0,03x: + 0,05x. + 0,72.

x1=0,52x:+0,08x; + 0,13x: — 0,22;

x> =0,07x:—0,38x.—0,05x: + 0,41x. + 1,8;
xs=0,04x1+0,42x>+ 0,11x: — 0,07x: — 1,3;
x:s=0,17x+0,18x>—0,13x;+0,19x. + 0,33.

x1=0,01x:+0,02x. — 0,62x: + 0,08x: — 1,3;
x2=0,03x1+0,28x.+0,33x:—0,07x: + 11;
x:=0,09x+0,13x.+0,42x: + 0,28x:—1,7;
x:=0,19x%—0,23x.+ 0,08x: + 0,37x.—1,5.

x1=017x.—0,33x:+0,18x:—1,2;
x2=0,18x.+0,43x:—0,08x. + 0,33;

x:=0,08x1+0,7x.+0,71x:+0,04x, —1,2.

x:=0,22x4+0,55x.—0,88x:+0,7x: —1,8;
x: = 0,33x:+0,13x.—-0,08x: — 0,05x: — 0,8;
Xa = 0,08X1 + 0,17XZ + O,29X3 + 0,33)('4 + 1,7

x=0,13x1+0,22x.—0,33x:+ 0,07x. + 1,11;
x:=0,45x.—0,23x:+0,07x.—0,33;
x:=0,11x1—0,08x:+ 0,78x. + 0,85;
x+=0,08x1+0,09x.+ 0,33x:+ 0,21x. - 1,7.

x:=0,16x:—0,23x: +0,11x: — 0,2 1x. + 1,43;
x:=0,05x: - 0,08x: + 0,34x.—0,16;
xs=0,12x+0,14x. - 0,18x: + 0,06x. +1,62.

xi=0,15x+0,05x.—0,08x; + 0,14x. - 0,48;

x:=0,22x+0,18x2+0,21x; + 0,07 x: + 0,48;

xi1=0,03x:—0,05x.+0,22x: — 0,33x: + 0,43;

x1=0,32x—0,16x.—0,08x:+ 0,15x. + 2,42;
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xi = 0,08x.—0,23x:+ 0,32x.: +1,34;
x:=0,16x1—0,23x.+0,18x:+ 0,1 6x: — 2,33;

N7 2 0053+ 0125 + 0,320 — 0,18, + 0,34;
Xe=0,25x+0,21x: — 0,161 + 0,03x+ + 0,63.
X = 0,06x1+ 0,182 + 0,33x: + 0,16x + 2,43;
X2 =0,32x+0,23x: — 0,35x: — 1,12;
Nz X2 = 0,163 — 0,08x: — 0,12 + 0,43;
Xe = 0,09x+ 0,22 — 0,13, + 0,83.
X1 = 0,34x +0,23x, — 0,063, + 1,42,
x2= 0,11 — 0,23x: — 0,18x: + 0,36x: — 0,66
Nez9 X2 = 0,23x— 0,12x: + 0,16x: — 0,35x. + 1,08;
Xo=0,12x 4+ 0,12x: — 0,47x: + 0,1 8x: +1,72.
X = 0,322 — 0,23 + 0,41x: — 0,06x: + 0,67:
X2 = 0,18x + 0,12x: — 0,33, — 0,88;
Ne30

x:=0,12x1+0,32x.—0,05x: + 0,67x.— 0,18;
x:=0,05x—0,11x.+0,09x; — 0,12x. + 1,44.

O0pa3sen BBINOJIHEHUS 32/IaHUSA

x1=0,32x:—0,05x-40,01x; — 0,08x. + 2,15;
x>=0,11x+0,16x.—0,28x; —0,06x. — 0,83;
x:=0,08x1—-0,15x.+0,12x.+ 1,16;
xs=-0,21x:4+0,13x.—0,27x:+ 0,44.

Uwncno maroB, JaronIMxX HaBEpHSIKa OTBET ¢ TouHOCThIO a0 0,001, ompemenum ¢ MOMOIIBIO
COOTHOIIIEHHS

4]+
X' —X*||=————||F|| = 0,001

|A]l; = max{0,56;0,61;0,35;0,61} < 1;
3aech

"Flll = 2'15. Nmeem

0,61%+ 215 < 0,001:0,61%+ <« 2001 0:39.
039 = e 215

(k+1)-1g0,61<-3+1g0,39-1g2,15;

3HA4YMT, HTCpaLIPIOHHLIﬁ oponecc CXOOUTCH;
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-3+1,5911-0,3324 3,7413

= = . =

k+1> 17853 02147 17,5; k = 17.

Brraucnenus pacmoyio)kuM B TaOJIUIIE:
k X, X, Xq Xy
0 2,15 -0,83 1,16 0,44
1 2,9719 —1,0775 1,5093 —-0,4326
2 2,3555 ~1,0721 1,5075 ~0,7317
3 3,5017 ~1,0106 1,5015 ~0,8111
4 3,5511 -0,9277 1,4944 —-0,8321
5 3,5637 —-0,9563 1,4834 —-0,8298
6 3,5678 ~0,9566 1,4890 ~0,8332
7 3,5700 —-0,9575 1,4889 —-0,8356
8 3,5709 —-0,9573 1,4890 —-0,8362
9 3,5712 ~0,9571 1,4889 ~0,8364
10 3,5713 —-0,9570 1,4890 —-0,8364

CXOI{I/IMOCTB B TBICAYHBIX JOJIAX UMECT MECTO YK€ Ha 10-M mIare.

x, ~ 3,571; x, ~¥ — 0,957; x; ~ 1,489; x, ~ — 0,836.

OTrBerT:



I/IHHI/IBI/IHyaJII)HbIe 3a1aHUA K ITIPAKTHYCCKUM 3aHATUAM
110 ANCHUITIINHC «YuCIeHHBIC METOIbI

JlaboparopHast pabora Ne5. UnTepnoasiuuonubie popmyini HproTona

Ucnonw3ys I-to unu  [l-to maTepnionsuonHsie GopMynsl HbIOTOHA BEIYMCIHTH 3HAYSHHS] (PYHKIHUU TMPH
TAaHHBIX 3HAYEHUAX apryMenTa. [Ipu cocTaBiaeHNM TaOIUIIBI PA3HOCTEH KOHTPOJIUPOBATH BHITUCIICHHUS.
Tabmuma 1.

X ¥y Ne 3HaueHus apryMeHTa
1,415 0,888551 BapUaHTa X X2 X3 X4
1,420 0,889599 1 1,4161 1,4625 1,4135 1,470
1,425 0,890637 11 1,4179 1,4633 1,4124 1,4655
1,430 0,891667 21 1,4263 1,4575 1,410 1,4662
1,435 0,892687
1,440 0,893698
1,445 0,894700
1,450 0,895693
1,455 0,896677
1,460 0,897653
1,465 0,898619
Tabmnuma 2.
X y No 3HaueHus apryMeHTa
0,101 1,26183 BapuaHTa X1 X2 X3 X4
0,106 1,27644 2 0,1026 0,1440 0,099 0,161
0,111 1,29122 12 0,1035 0,1492 0,096 0,153
0,116 1,30617 22 0,1074 0,1485 0,1006 0,156
0,121 1,32130
0,126 1,33660
0,131 1,35207
0,136 1,36773
0,141 1,38357
0,146 1,39959
0,151 1,41579
Tabauna 3.
x y Ne 3HaueHHs apryMeHTa
0,15 0,860708 BapUaHTa X X2 X3 X4
0,20 0,818731 3 0,1511 0,7250 0,1430 0,80
0,25 0,778801 13 0,1535 0,7333 0,100 0,7540
0,30 0,740818 23 0,1525 0,6730 0,1455 0,85
0,35 0,704688
0,40 0,670320
0,45 0,637628
0,50 0,606531
0,55 0,576950
0,60 0,548812
0,65 0,522046
0,70 0,496585
0,75 0,472236
Tabnwuma 4.
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Ne

3HavyeHus apryMeHTa

X Yy
0,180 5,61543
0,185 5,46693
0,190 5,32634
0,195 5,19304
0,200 5,06649
0,205 494619
0,210 4,83170
0,215 472261
0,220 4,61855
0,225 4,51919
0,230 4,42422
0,235 433337

Tabnuna 5.

X Yy
3,50 33,1154
3,55 34,8133
3,60 36,5982
3,65 38,4747
3,70 40,4473
3,75 42,5211
3,80 447012
3,85 46,9931
3,90 49,4024
3,95 51,9354
4,00 54,5982
4,05 57,3975
4,10 60,3403
4,15 63,4340
4,20 66,6863

Tabnuna 6.

X Yy
0,115 8,65729
0,120 8,29329
0,125 7,95829
0,130 7,64893
0,135 7,36235
0,140 7,09613
0,145 6,84815
0,150 6,61659
0,155 6,39986
0,160 6,19658
0,165 6,00551
0,170 5,82558
0,175 5,65583
0,180 5,49543

Tabnuna 7.

X Yy
1,340
1,345

BapHaHTa Xi X2 X3 X4
4 0,1817 0,2275 0,175 0,2375
14 0,1827 0,2292 0,1776 | 0,240
24 0,1873 0,2326 0,1783 0,245
Ne 3HaueHUs apryMeHTa

BapHaHTa X X2 X3 X4
5 3,522 4,176 3,475 4,25
15 3,543 4,184 3,488 4,30
25 3,575 4,142 3,45 4,204
Ne 3HaueHMs apryMeHTa

BapHaHTa X X2 X3 X4
6 0,1217 0,1736 0,1141 0,185
16 0,1168 0,1745 0,110 0,1825
26 0,1175 0,1773 0,1134 0,190
Ne 3HaueHHs apryMeHTa

BapuaHTa X1 X2 X3 X4
7 1,3617 1,3921 1,3359 1,400
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1,350
1,355
1,360
1,365
1,370
1,375
1,380
1,385
1,390
1,395
Tabnuna 8.

X Yy
0,01 8,65729
0,06 8,29329
0,11 7,95829
0,16 7,64893
0,21 7,36235
0,26 7,09613
0,31 6,84815
0,36 6,61659
0,41 6,39986
0,46 6,19658
0,51 6,00551
0,56 5,82558

Ta6muma 9.

X Yy
0,15 44817
0,16 49530
0,17 5,4739
0,18 6,0496
0,19 6,6859
0,20 7,3891
0,21 8,1662
0,22 9,0250
0,23 9,9742
0,24 11,0232
0,25 12,1825
0,26 13,4637

Ta6numa 10.

X Yy
0,45 20,1946
0,46 19,6133
0,47 18,9425
0,48 18,1746
0,49 17,3010
0,50 16,3123
0,51 15,1984
0,52 13,9484

17 1,3463 1,3868 1,335 1,3990
27 1,3432 1,3936 1,3365 1,3975
Ne 3HaueHHs apTyMeHTa

BapuaHTa X1 X2 X3 X4
8 0,027 0,525 0,008 0,61
18 0,1243 0,492 0,0094 0,66
28 0,083 0,5454 0,0075 0,573
No 3HadeHHs apryMeHTa

BapHaHTa X1 X2 X3 X4
9 0,1539 0,2569 0,14 0,2665
19 0,1732 0,2444 0,1415 0,27
29 0,1648 0,2550 0,1387 0,28
No 3HadeHUs apryMeHTa

BapuaHTa X1 X2 X3 X4
10 0,455 0,5575 0,44 0,5674
20 0,4732 0,5568 0,445 0,57
30 0,4675 0,5511 0,4423 0,58
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3HaueHus: QYHKUMM Y(x) Tpu

3) x, =1,253;
4) x, =1,2638

0,53 12,5508
0,54 10,9937
0,55 9,2647
0,56 7,3510
Oo0pa3zen BbINOJTHEHUS 3aJaAHUS
x y Onpenenuthb
1,215 0,106044 3HAYCHUSAX apryMEHTa:
1,220 0,113276 1 x,=1,2273;
1,225 0,119671 _ ]
1230 | 0,125324 2 % =1210;
1,235 0,130328
1,240 0,134776
1,245 0,138759
1,250 0,142367
1,255 0,145688
1,260 0,148809

CocTaBuM TaOIMIy ISl BEIYUCICHNS KOHEUHBIX pa3sHOCTeH. [ KOHTPOIS BBIUUCIEHUI TOOAaBUM B
HEW JIBE CTPOKH: Z - CYMMBI DJIEMEHTOB CTOJIOIIOB KOHEYHBIX PAa3HOCTEH, P - pa3HOCTH KpalHUX

3HaueHWi CcTonOmoB. IIpm cocTaBieHUM TaOMUIBI pa3HOCTEH OTrpaHUYMBAEMCS Pa3HOCTSIMH TPETHETO

IopsaaKa, Tak Kak OHU MMPAKTHUYCCKH ITOCTOAHHBI.

CIICAYIOIINX

% Vi A A%y, Ay,
1,215 0,106044 0,007232 -0,000837 0,000095
1,220 0,113276 0,006395 -0,000742 0,000093
1,225 0,119671 0,005653 -0,000649 0,000093
1,230 0,125324 0,005004 -0,000556 0,000091
1,235 0,130328 0,004448 -0,000465 0,000090
1,240 0,134776 0,003983 -0,000375 0,000088
1,245 0,138759 0,003608 -0,000287 0,000087
1,250 0,142367 0,003321 -0,000200
1,255 0,145688 0,003121
1,260 0,148809
Z - 0,042765 -0,004111 0,000637

P 0,042765 -0,004111 0,000637 -

Jlis BRIYMCICHUS 3HaYCHUH QyHKIUU mpu X = L,2273 u x = 1,210 BOCTIOJIb3yeMcst (hopmyInoi

HproToHa ju1st ”HTEPIOJUPOBAHUS BIIEPEL:

q(q-1)

y(x)zyo +qu0 +T

q(¢-1)(4-2) 3

2
A y0+

3!

Y ne qz(x—xo)/h,
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1,2273-1,225
X, = 1, 225 =22 2 = 4
0 , Torma ¢ 0,005 0,46 ,

¥(1,2273)~0,119671+0,46-0,005653 +w(—0,000649)+

1) Eem X =L2273 10 npumem

+ 0,460, 564)(‘1’54) 0,000093 =0,119671+0,0026004+0,0000806 +0,0000059 =

=0,1223579~0,122358

1,210-1,215
~ 70,005

2) Ecm X =1,210 , TO  HIpPUMEM x() =1,215 ,  Torma -1 ,

y(1,210)~ 0,106044+(—1)-0,007232+L2(‘2)(—o,000837)+

NG 1)(—62)(—3) 0,000095 = 0,097880

Jua BerauvicneHust 3HaueHnid GpyHKIuu mpu X = 1,253 y x =1,2638 BOCTIONB3yeMcs (popmyInoit

HrroToHa IJIA UHTEPIIOJIMPOBAHUA Ha3a/d:
+1 +1)(g+2
y(x¥)=y, +qhy, +%A2yn_z +44 3),(q )A3y,,_3 yrae ¢ =(x=x,)/h.

1,253-1,255
X :1,255 =22 2 = — 4
n s TOra q 0,005 09 ,

3) Ecm X = 1,253, 1o IpUMEM

(1,253)~0,145688+(~0,4)-0,003321+

N (—0,4)296'1=60,000088 =0,145688-0,0013284 +0,0000344—0,0000056 =

=0,1443884 ~0,144388.

0900 (-0,000287)+

1,2638—-1,260 _
0,005 =0.76,

(~0,000200) +

4)Ecm X =1,2638 | 10 npumem xn :17260,T0FI[3 q=

y(1,2638)z0,148809+O,76-0,003121+M

n 0»76'1=g6'2’76 0,000087 = 0,148809 +0,0023720-0,0001338+0,0000535 =

=0,1511007~=0,151101.

JlaboparopHas padota Ne 6.
JAudpdepeHunpoBanue no HHTEPNOAAUMOHHBIM popmyiaam HeroTona, 'aycca, Ctupiaunra u Beccesst

C momouipto MHTEPHOMANUOHHBIX Gopmyn 1)Hetotona, 2)['aycca, 3)Crupaunra u 4)beccens Haiitu
3HAYCHUS MEPBOU M BTOPOW IMPOU3BOAHBIX NMPHU JaHHBIX 3HAYCHUSAX apryMeHTa il (QyHKIUH 33aHHOU

TaOJIMYHO.

Tabmuna 1.

X y(x) X y(x)

24 3,526 3.6 4222 1) x=2,4+0,05n
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2,6 3,782 3,8 4,331 2) x=3,12+0,03n

2,8 3,945 4,0 4,507 3) x=4,5-0,06n

3,0 4,043 4.2 4,775 4) x=4,04-0,04n

3,2 4,104 4.4 5,159 (n=1,3,5,7,...,29)
3,4 4,155 4.6 5,683

Tabnuma 2.

x (x) x y(x)

1,5 10,517 4,5 8,442 1) x=1,6+0,08n

2,0 10,193 5,0 8,482 2) x=3,27+0,11n

2,5 9,807 5,5 8,862 3) x=6,3-0,12n

3,0 9,387 6,0 9,701 4) x=5,85-0,09n

3,5 8,977 6,5 11,132 (n=2,4,6,8, ...,30)
4,0 8,637 7,0 13,302

OO0pa3er BHIMOJHEHUS 331aHUs

X y(x) X y(x) Haiitn 3Hauenus nepBoii u
0,8 2,857 2.4 6,503 BTOPO MPOU3BOJAHBIX
1,2 3,946 2,8 7,010 JAaHHOW (YHKINU TpH
1,6 4,938 3,2 7,288 x1=1,2; 2) x2=2,23;
2,0 5,801 3,6 7,301 3) x3=2,76; 4) x4=3,1

CocTaBuM JUaroHaJbHYIO TaOJINIy KOHEUHBIX pa3HOCTeH JaHHOH QyHKIMN:

x y(x) A yi(x) y(x)

0,8 2,857

1,2 3,946 1,089 -0,097

1,6 4,938 0,992 -0,129 -0,032
2,0 5,801 0,863 -0,161 -0,032
2,4 6,503 0,702 -0,195 -0,034
2,8 7,010 0,507 -0,229 -0,034
32 7,288 0,278 -0,265 -0,036
3,6 7,301 0,013

x—x, (1,2-1,2)
h 0,4

1) Ilomoxum X, :1,2; torma [ = =0, Bocnons3dyemcst ayig  BBIYUCIECHUN

dopmymnamu
1

' 1 1
Yy (xo) zZ(Ayo _EAzyo +§A3yo +j 5

y"(xo) z%(Azyo _A3yo +)

MO YAIOIIMMHUCS U3 TIEPBOI HHTEPIIOIAIMOHHOHN popmyel HeroToHA.
Haxonum

! 1 1
y(1,2)~m(0,992+§-0,129—

Y (1,2) ~ 57 (~0.129-+0,032)=0,606.

b

-0,032] =2,5(0,992+0,0645-0,0107)=2,614;

p— w|p—t
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2)Ilomoxkum X, = 2,0; torma [ = )C;lxo = (2’ 23 ;2’ O) = 0,575. Bocnonszyemcst
BBIUMCIICHUH popMyIamMu ’
1
3P =3t+
' 1 2t—1 A’y +A?
y(xo)zz Ay, + 7 ylz Yo g 2A3y71+... ,
" 1 ANy +ANy,  2t-1,,
v (x, th( 7 + 3 ANy +..].
nonydaronmMucs u3 popmyinsr beccens.
Haxoanm
yv(2’23) N 014 (0’702+ 1,1;—1 . —0,1612—0,195 N 0,992 —1,6725 +0,5 (_0,034)j _

=2,5(0,702-0,0134+0,0013)=1,725

" 1 (-0,161-0,195  1,15-1
2 2 ~ 3> > 9

b

Jlabopatopnas padota Ne 7
Bbruncienne nHTerpajioB no gpopmysie Tpanenuii u mo popmysie Cummncona

1) Beruucauts uHTErpai 1o Gopmysie Tpaneuuii ¢ TpeMst JeCATUUHBIMHI 3HAKaMHU.
2) Beraucauts uaTerpai mo popmyne CUMIICOHA IPU N=8; OLEHUTH NOTPEITHOCTH PE3YIbTaTa,
COCTaBHB TaOJIHIly KOHEYHBIX PA3HOCTEH.

fl.ﬁ dx ) J-E 1g{x+2]dx

0.8 Wax2+1 1,2 2

Nl 1)

2.7 dx 2.4 X
N2 1)f1-2 [z, ) Ji e+ D)sinx dx
[ [ 4
N3, 1)71 y2xT+13, 2)70.2 x241
fl-z dx fl.écasxdx
Ned, 1)70.2 yxZ+41; 2)70.6 x+1
1.4 dx 1,2
2
NQ 5. 1) fﬂ.ﬂ '-.1'2.?('34‘3; 2) fﬂ.dl‘ ‘V{'ECGS I:x ]dJC
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Ne 6.

Ne 10.

Ne 11.

Ne 12.

Ne 13.

Ne 14.

Ne 185.

1.2 dx
1 0.4 /2+0.5x :

J-Z.l dx
1) 1.4 '1"3.?(-'2—1;
24  dx
1) 1,2 ,‘,-'G.5+x2;
jl.z dx
1) 0.4 '-.-'3+_x:3;
-I-l..i dx
1) 706 V1+2x% ;
J-E.S dx
1) 2 '-.-'.x.'z—l;
J-l.E dx
1) 703 WxZs2
J-Z.ﬁ dx
1) 1,2 w-'xz+0.6;

J-E.E dx
)14 V3xZ+1

fl.s dx
1) 708 yxZ+e

0,8 42

jl-E sin (2x) dx
2) .

1.61g (x*+1) dx

J-l-z Cos X

2)J04 x42

) f;f(Zx +0,5)sin x dx

J-U-Eltg {x2+0.5]dx
2)70.4 14242

0,98 sin x
I dx
2)70,18 x+1

) f;fﬂx + 1cos (x?) dx

) _]';xz gx dx

J-E.E lg{xz+2] dx
2)" 14 x+1

jl-E cos(x?)
2)"0.4 x4l
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Ne 16.

Ne 17.

Ne 18.

Ne 19.

Ne 20.

Ne 21.

Ne 22.

Ne 23.

Ne 24,

Ne 25,

1,7 dx
1) 0.2 1\,-'2x2+0.3;

J-z.o dx
)12 J0.5x%+15

J-E.E dx
1)"2.1 vx2-3

25  dx
f 2z
1) 13 Jo2x?+1,

1.4 dx
1) 0.6 /12x%+05

3 Jos O + Dsin (x = 0,5) dx

1.4
[~ x? cosx dx
2)Jo.6 .

2 g (x%+3)
2)j1.2—2x dx

J-a 3lg(x%+0.9) dx
2)

2,5 x—-1

1.2tg (x2)
2)j0-5 x+1 dx

2.1sin (x%-1)
———dx
2) jl-g 2vx .

) fﬂll'o(x + 1) cos (x?) dx

1,2 sin (x%-0.,4)
2)f ——dx

0.2 x+2
0.63
) fma Vx+1lg(x + 3) dx‘

2,81g (1+x7%)
2)f =——dx

1.2 2x-1
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21 dx

Ne26. 1) 13 /3x%-0.4 .

2)f0 “(Vx+1) tg 2x dx

fz 6 dx J-l 2 cosx
Ne27. 1) 1% 1527407 2)70.8 x24+1
0.5 dx 2.8 x . X
— -+ 1)5111— dx
Ne28. 1) %13y 2x7+16, 2) fl-z (2 2,

J-o.a dx jl.ﬁlg{xz+1]dx
Ne29. 1)72.3 vx2—4, 2)70.8  x+1

fﬂ.ﬁﬁ dx jglzx 1 (XZ) d
Ne30. 1) 032 (xZ+2.3, TR ACY A

O0pa3sel BbINOJTHEHHSI 32 aHUSI:

1.3 dx 1.6gin{2x-2,1)
I = —_ = _—
1) -’rﬂ-? V2xT+0.3 . 2) ! fl-ﬂ xZ+1 dx

1) I[Hﬂ JOCTUKCHUA 3a[[aHHOI71 CTCIICHU TOYHOCTH HCO6XO,Z[I/IMO OMMpEACINTh 3HAUYCHUE N TAK, 4TOOBI
(b—a)®

max "
e @~ VT =13 Mo = 10 7.0 IO r) = 1792 703,

f”l: ) = stz—u.a

{2x2+0.3]5;

f lfo—

Z
Haxoaum (2x*+0.3)?

8:1,3%2-0.6

max o ~ 6.98
[0,7;1,3] f" Ol < m==5 7 698

’ < 0,0005

, TOr]a HepaBeHCTBO (*) mpumer Bug 12n* , OTKyza It > 25 2, T.€.

M2=?

IMomoxum

n>- 16;

Bo3bMeM n=20.
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Brruucnenue nHTErpana npou3BoIUM 1o Gpopmyie

I ~h (%4_}11 + 3y, e +J’19)

Vi =y(x) =1 ’2xf +0,3
rae h=(b-a)/h=0,6/20=0,003; .

b

x; = 0,7 +ih (i=0,1,2,..,20)

Bce pacdets! npuBenens! B Tabmure 1.

Taomuua I

! X; l’f fo +0,3 IIZJCf 403 Yo, Y20 | V1, ¥2...V18.)20
0 0,7 0,49 1,28 1,1314 0,88386

1 0,73 0,5329 1,3658 1,1686 0,85572
2 0,76 0,5776 1,4552 1,2063 0,82898
3 0,79 0,6241 1,5482 1,2443 0,80366
4 0,82 0,6724 1,6448 1,2825 0,77973
5 0,85 0,7225 1,7450 1,3210 0,75700
6 0,88 0,7744 1,8488 1,3597 0,73546
7 0,91 0,8281 1,9562 1,3986 0,71501
8 0,94 0,8836 2,0672 1,4378 0,69551
9 0,97 0,9409 2,1818 1,4771 0,67700
10 1,00 1,0000 2,3000 1,5166 0,65937
11 1,03 1,0609 2,4218 1,5562 0,64259
12 1,06 1,1236 2,5472 1,5960 0,62657
13 1,09 1,1881 2,6762 1,6356 0,61140
14 1,12 1,2544 2,8088 1,6759 0,59669
15 1,15 1,3225 2,9450 1,7161 0,58272
16 1,18 1,3924 3,0848 1,7564 0,56935
17 | 1,21 | 1,4641 3,2282 1,7967 0,55658
18 1,24 1,5376 3,3752 1,8372 0,54431
19 1,27 1,6129 3,5258 1,8777 0,53253
20 1,30 1,6900 3,6800 1,9187 0,52129

Z 1,40515 12,77022

Takum o0pazom,

1,40515
2

[ = 0,03( + 12,??022) — 040418 ~ 0404

2) CornacHo ycnoButo n=8, moaromy h=(b-a)/n=(1,6-1,2)/=0,05.
BerauciutenbHas GopMysia UMeET BUIT

h
I'=200+4y; + 2y + 4y, + 2y, +4ys + 256 + 495 + ys)




sin (2x;—-2,1)

V=Y =TT x =124k (i=0,1,...,8)

Py .

ra

Brruucnenne 3HaueHUN QYHKINH, & TAKXKE CIIOKEHHUE 3HAYCHUH (YHKIMH, IMEIOIINX OJIMHAKOBbIC
Kod(uIeHTs B hopmyie, mpou3BoauM B Tadmuie 1.

Tabmuma 11
il ox; | 2x;,— 2,1 | sin(2x; —2,1) Jff +1 | YoVe | V1, V2 Vs, V7 | V2,V Ve
0| 1,20 0,30 0,29552 2,44 0,1211
1 1,25 0,40 0,38942 2,5625 0,1520
2 1,30 0,50 0,4794 2,69 0,1782
3 1,35 0,60 0,5646 2,8225 0,2000
4 | 1,40 0,70 0,6442 2,96 0,2176
5 1,45 0,80 0,7174 3,1024 0,2312
6 | 1,50 0,90 0,7833 3,25 0,2410
7 | 1,55 1,00 0,8415 3,4025 0,2473
8 | 1,60 1,10 0,8912 3,56 0,2503
> 0,3714 0,8305 0,6368

CrenoBaTeibHoO,

[ ~225(0,3714+ 40,8305 + 2+ 0,6368) = == « 4,9670 ~ 0,88278

3 3

J171s OTIEHKH TOYHOCTH TIOIYYSHHOTO Pe3yJibTaTa COCTABUM TaOIHIly KOHEUHBIX pa3HOCTeN (pyHKIUN
1o pasHoctelt 4 nopsika (Tadauma I11).

Taomuua 11
i V; A V; A2 V; A3 V; A V;
0 0,1211 0,0309 -0,0047 0,0003 -0,0001
1 0,1520 0,0262 -0,0044 0,0002 0,0000
2 0,1782 0,0218 -0,0042 0,0002 0,0000
3 0,2000 0,0176 -0,0040 0,0002 0,0001
4 0,2176 0,0136 -0,0038 0,0003 -0,0001
5 0,2312 0,0098 -0,0035 0,0002
6 0,2410 0,0063 -0,0033
7 0,2473 0,0030
8 0,2503
4 —
Tax xax Max [A“y;| = 0,0001 , TO OCTATOYHBIN WICH (HOPMYJIbI
(b—a)+max |A %y 0,4+0,0001
Roer < SRS ~ 0,0000003

180 180
Brruncienus MMPOU3BOAMIMCE C YETBIPbMS 3HAYAIlIUMU L[I/I(ppaMI/I, a IOTOMY BCJIMYMHA OCTATOYHOI'O WICHA Ha
MOrp€uIHOCTb HE BJIUACT.

HOI‘pe].HHOCTL BBIYMCJICHUN MOXHO OLCHUTH N3 COOTHOIICHUA

Al =(b—a)Ay=04+0,0001<0,00005

3H3‘-II/IT, TMOJTYYCHHBIC YCTBIPE ACCATU3HAYHBIX 3HAaKa BEPHLI.
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TecToBBIE BOIIPOCHI U 3aJaHUA

IO AUCHUIIJINHE YucneHHbIe METOAbI

1) [TpubnrxeHHBIM YUCIOM ¢ Ha3BIBAIOT YUCIIO, HE3HAYUTEIHHO OTIUYAIOIINECS OT
1. Tounoro A

2. HETOYHOTO A

3. cpenHero A

4. TOYHOT'O HEU3BECTHOTO

2) @ HazpIBaeTcs MPUOIMKEHHBIM 3HAUCHHEM YKciia 4 10 U30BITKY, ecliu
l.a=A
2.a<A
3.a>A
4.a=A

3) Ilox mpenenbHOM aGCOMOTHON MOTPEIIHOCTBIO Yuciaa A MOHUMAOT

4) OTHOCHTENNbHAS TIOTPEIIHOCTD Yyncia 4

1. Aa,A :|A—a|;
2. 5a,A :ﬂ ;
9
_ Aa,A
3. 5(1,14 - |A| )
4.6, = |a ;

5) Ilox mpenenbHOM OTHOCUTEIBHON MOTPEUTHOCTHIO YHCIa A TMOHUMAIOT

1. Bcskoe urcno @ He 00blliee OTHOCHTEIBHOM MOTPEIIHOCTH ATOTO YUCIIA;

2. OTHOIIICHHE ONTUOKU K MOJYJIIO 3HAYeHUs A ;

3. Bcsikoe unciio ¢ He MEHbIIIee OTHOCUTENBHOU MOTPEUIHOCTH 3TOr0 YUCIIA;

4. OTHOIICHHE MPEEITHHON a0COIFOTHON MOTPEIIHOCTH K a0COIOTHOMY 3HAUYCHUIO
npubnvxenus @ .

6) IIpenenbHbIE NOIPENTHOCTH CBS3aHbI PABEHCTBOM

1. 5‘,,/1 ZLA;
a

2' §a,A :Aa,A;

3~ é‘a,A :Aa,A .a;

4.6,,=A,, +|a

b

1
8) HaiiTu abCOMIOTHYIO MOTPEITHOCTh PABEHCTBA 3" 0,33
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1
9) Haiitu aGCOMOTHYIO OTPEUIHOCTh PaBEHCTBA 17 ~ 0,059

2
10) HaiiTi a6COMIOTHYIO IOTPENIHOCTS PABeHCTBA = ~ 0,3
1.0,0033;
2.0,0029;
3.0.014;
4.0.00018;

11) JTano npubnmKeHHOE uKcio X U ero abcomoTHas norpemsocts A: X =271 A =0,007 ,
HaiiTi OTHOCHTENBHYIO MOTPEIIHOCTh O ATOTO YHCIIA

12) JTaro pu6IMKEHHOE UKCio X U ero aGCoNMoTHAs IorpemHocTs A: X =256 - A = 0,08  Haitru
OTHOCHTEBHYO TIOTPENIHOCTL & JTOTO YHCIA.

1.0,11%;

2.0,26%;

3. 0,40%;

4.0,31%;

13) 3navamas nudpa npuOIMKEHHOTO yiciaa ¢ BepHA B y3KOM CMBICIIE, €CIIH .

1. Bce mmdpsl Yriciia, HAYMHAS C TIEPBOM HEHYJIEBOM CIIpaBa, sIBJISIOTCS BEPHBIMU;

2. ero npenenbHas abCOMIOTHAS MOTPEUTHOCTh HE MPEBOCXOAMT LEJIOW €AMHUIIBI AECATHUHOTO
paspsiza, 3aHATOr0 ATOM 3HAYAIIEeH UPPOH;

3. ero npenenbHast a0COIIOTHAS MOTPEUIHOCTh HE MPEBOCXOAUT MOJIOBUHBI €AUHUIIBI IECATHUHOTO
paspsiza, 3aHATOT0 ATOM 3HAYAIIeH U(PPO;

4. Bce nu(psl Yrcia, HAYUHAS C IEPBO HEHYJIEBOH CIlieBa, SIBJISIFOTCS BEPHBIMU;

14) 3navamas mudpa npulOIMKEeHHOTO yucia ¢ BepHa B IIMPOKOM CMBICIIE, €CIIH .
1. Bce mmudprl Yyriciia, HAYMHAS C TIEPBOW HEHYJIEBOM CIIpaBa, SIBJISIOTCS BEPHBIMU;
2. ero mpenenbHas adCOMIOTHAS MOTPEIIHOCTh HE MPEBOCXOAMT IEJIOW €IUHHIBI JECITUYHOTO
paspsiza, 3aHATOT0 ATOM 3HAYAIIeH U(PPO;
3. ero mpenenbHas abCONIOTHAS MOTPEIIHOCTh HE MPEBOCXOAUT MOJIOBHHBI €IMHUIIBI JECATUIHOTO
paspsiza, 3aHATOT0 ATOM 3HAYAIIeH UPPOH;
4. Bce upsl YKcia, HAYUHAS C IEPBOM HEHYJIEBOH CIlIeBa, SIBJISIOTCS BEPHBIMU;

15) ®opMynsl I HAXOXKJAECHHS MHOTOYIEHA, IIPUHUMAIOIIErO B AaHHBIX Toukax X;(i=0,l,...,n)

nanuble 3Hadenus P, (X;) nHaswpBaroTCs:
1.aHATUTHYECKUMU;

2. UHTEPIOJISILIUOHHBIMU;

3. UTEPALIMOHHBIMU;

4. YUCIICHHEIMY;

16) Metoap! pelieHUs] CUCTEM JIMHEHHBIX YpaBHEHHMM, B KOTOPBIX PEIICHUE CUCTEMBI MOJYYaroT
II0CJI€ TIOBTOPEHUSI OJHOTHUITHBIX MAaTEMAaTHYECKHX ONEPALMH, M HAa KAKIOM IIare MCIOIb3YHTCS
pe3yabTaThl NPEABIIYIIUX IIaroB, Ha3bIBAKOTCS
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1 .aHATUTUYECKUMH;

2. UHTEPIIOJSIIIHOHHBIMU;
3. UTepallMOHHBIMU;

4. YUCIICHHEIMY;

17) B metozne I'aycca npuBeieHUE CUCTEMBI IMHEHHBIX YPaBHEHUM K TPEYTOJbHOMY BUY -
1.006paTHBIN XO1;

2. IpsIMOM XOJT;

3. mpocras urepanus;

4. NBOIHOM epecyerT;

18) B meTone ["aycca i1s pemieHus: CUCTEM JTMHEMHBIX YpaBHEHMH 1TOCIIE0BATEILHOE ONIPEIEIICHNE
HEU3BECTHBIX O GOpMyIaM -

1.06paTHbIN X0

2. IpsIMOM XOI;

3. mpocTasi uTepanus;

4. NBOITHOM mepecyerT;

19) BeraucnsitoT HHTErpall mo BEIOpaHHON KBaapaTypHOU (hopmyJsie ¢ ImaroM n, 3atem ¢ marom h/2,
T.€. YIBAaMBAIOT YHCJIO IIIaroB -

1.006paTHBIN XOI;

2. IpsIMOM XOJT;

3. mpocTas uTepaus;

4. NTBOMHOM IIEpeCcUeT;

20) Cnoco0 HAaXOIWUTh IO HW3BECTHOMY NPHONIKEHUIO PEIICHHS CIeayroliee, O0ojiee TOYHOE
MPUOJIKEHUE -

1.00paTHBIi XO7;

2. IpsIMOH XOI;

3. mpocTasi uTepanus;

4. NBOITHOM mepecyeT;

21) Metonpl pelieHust ypaBHSHUM JEIATCS Ha:
1. mpsiMble U UTEPATUBHBIE;

2. psiMble U KOCBEHHBIE;

3. HaYaJdbHBIE U KOHEYHbIE;

4. IPOCTHIE U CIIOKHBIE;

22) Otnenenue KOpHEH ypaBHEHHS MOKHO BBITIOJIHUTH ABYMSI CIIOCOOaMHU:
1. mpuOIM>KEHUEM U OTACIICHUEM;

2. aHATUTUYECKUM U TpapuUeCcKiM;

3. aHaTUTUYECKUM U CUCTEMATUYECKUM;

4. cucTeMaTHYECKUM U TpaduvecKMm;

23) TepmuH «OT€€HNE KOPHEI» HEIIMHENHBIX YPaBHEHUI O3HAYaEeT

24) B wMerone CuMICcOHa NOJBIHTEIPAIbHYI0 (QYHKIMIO 3aMEHSIOT HHTEPIOJSIIMOHHBIM
MHOT'OYJIEHOM
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25) UreparmmonnsiM MeTofoM perieHust CJIAY sBrsercst MeTos

26) MeTton yTOYHEHHsI KOpPHEH HEIWHEWHBIX YpaBHEHUM, WCIOJB3YIONIUH Cleayromyo (hopmyry

_ o Jx)
=X, ~ ., < Ha3bIBacTCi

xn+1 n !
f ()

27) Meton mocienoBaTeNIbHOTO HUCKIOYeHMs] mnepeMeHHbIx ans pemeHuss CJIAY HazbiBaetcs
METOAOM

28) AnpuopHYIO OLIEHKY NOTPEIIHOCTH PEe3yIbTATOB UTEPALIMOHHBIX BBIYUCICHUN UCTIOIB3YIOT
1. mocne BRIYMCIICHHIA;

2. 10 BBIYHCIICHHIA;

3. BO BpeMs BHIYUCIICHUI;

4. HE UCTIONB3YIOT.

29) HpI/I6J'II/I)KeHHOC 3HAYCHHUC OMPCACICHHOTO MHTCI'PAJIa MOKHO HalUTH METOJIOM

30) Jlano ypasuenue 2x° —5x° + 4x —3 = 0. Jyist TOro, 4T00OBI OTAETUTH KOPHHU TPAPUUECKH. ..
1. ctpoum rpadukn ¥ =2x" u y =5x> —4x+3;

2. HaXOJIUM BTOPYIO IIPOU3BOJHYIO, OIIPEEIIEM €€ 3HAK;

3. HaXOUM IEPBYIO IPOU3BOIHYIO U KPUTUUECKUE TOUKH;

4. 3anMChIBaEM ypaBHEHHE B BUIe X = P(X) ;
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5. MeToanyeckue MaTepuaJbl, ONpeesioiue Nnpoueaypbl OlleHMBAHUSA
KOMIIETEHINH

5.1 Kputepuu oneHNBaHUs Ka4yeCTBa BbINOJTHEHHUS J1a00PATOPHOI0 NPAKTHKYMAa

OneHka «3a4TeHO» BBICTABISETCA OOydaroueMycsi, eciau JiabopaTropHass paboTa BBIIOJHEHA
MPAaBWJIbHO U 00yYaroIuiics OTBETHUII Ha BCE BOIIPOCHI, TOCTABJIEHHBIE MTPENoAaBaTesieM Ha 3allluTe.
O1eHKa «He 3a4TeHO0» BBICTABIsIETCS 00yUaloeMycsl, eciii JlabopatopHasi paboTa BBIIOJIHEHA HE
MPABUJIBHO UM O0YYaIOLIUiiCs HE MPOABIII TTTyOOKUX TEOPETUUECKUX 3HAHUN MIPU 3alUuTe pabOThI

5.2 Kpurepuu onieHMBaHHMA Ka4eCTBA YCTHOIO 0TBETA

OneHka «OTJMYHO» BBICTABISETCA 3a TIyOOKOEe 3HAHME NPEIYCMOTPEHHOTO MPOrpamMMoin
Marepuana, 3a YMEHHME YETKO, JAKOHUYHO M JIOTMYECKH IIOCIEJOBATEIIbHO OTBEYaTh Ha
ITOCTaBJIEHHBIE BOIIPOCHI.

OneHka «Xopomo» — 3a TBEpAOE 3HAHUE OCHOBHOIO (NPOrpaMMHOIO) Marepuana, 3a
rpaMOTHbIE, 0€3 CYIECTBEHHBIX HETOUHOCTEH OTBETHI HA MOCTABJICHHBIE BOIIPOCHI.

OreHKa «yAOBJIETBOPUTEJBbHO» — 3a 0O0Ilee 3HAHHE TOJHKO OCHOBHOIO MaTepuaia, 3a OTBETHI,
CoZIepKallllie HETOYHOCTH WM CJ1a00 apryMEHTHPOBAaHHBIE, C HapyIIEHHEM IOCIEI0BATEIbHOCTH
U3JI0KCHUS MaTepuaa.

OneHka «HeyIO0BJIETBOPHMTEJIBHO» — 33 HE3HAHME 3HAYUTEIBbHOM YacTH NPOrPaMMHOIO
MaTepHala, 3a CylIIeCTBEHHbIC OIIMOKHM B OTBETaX Ha BOMNPOCHI, 3a HEYMEHHE OPUEHTHPOBATHCS B
Marepuale, 3a He3HaHWE OCHOBHBIX MOHATUMN AUCIUIUIMHBIL.

5.3 Kpurepum oueHMBaHHS TeCTUPOBAHUS

[Ipu TecTupoBaHuM Bce BepHble OTBeThl Oepytcs 3a 100%.
90%-100% oTnuuHO

75%-90% xoporio

60%-75% yIOBIETBOPUTEIHHO

MeHee 60% HEYTOBICTBOPUTEIHLHO

5.4 Kpurepum oueHMBaHHMS 0TBETA HA IK3aMeHe M 3a4eTe C OLeHKOMH

OneHka «OTJMYHO» BBICTaBISIECTCA 3a TIyOOKOE€ 3HAHME NPEIYCMOTPEHHOTO MPOrpamMMoin
MaTepHala, COAEPIKaIlerocss B OCHOBHBIX W JONOJHUTENBHBIX PEKOMEHJIOBAHHBIX JIMTEPATYPHBIX
HUCTOYHUKAX, 32 YMEHHE YETKO, JIAKOHMYHO M JIOTUYECKH TIOCJIEeNOBAaTENIbHO OTBEYaTh Ha
MOCTaBJICHHBIE BOIPOCHL, 32 YMEHHUE aHAJM3UPOBATh H3ydaeMble SBICHUS B UX B3aUMOCBS3H U
JUAIEKTUYECKOM Pa3BUTHH, MPUMEHSITh TEOPETHUECKHUE TOJIO0KEHUS MPHU PEIICHUN MPAKTUYECKUX
3ajad.

OneHka «X0pomo» — 3a TBEpJOE€ 3HAHUE OCHOBHOTO (MPOrpaMMHOr0) MarepHuaa, BKIIouas
pacueTsl (IpU HEOOXOJIUMOCTH), 3a TpaMOTHbIE, 0€3 CYIIECTBEHHBIX HETOYHOCTEHl OTBETHl Ha
MOCTaBJIEHHBIE  BOIMPOCHI, 3a YMEHHE TNPUMEHSITh TEOPETUUYECKUE TOJOKEHHUS ISl pEelICHUS
MPaKTUYECKHX 3a/1a4.

OrneHKa «yAOBJETBOPHUTEJIbHO» — 3a O0Ilee 3HAHHE TOJbKO OCHOBHOIO MaTepuana, 3a OTBETHI,
coZiepKalliie HETOYHOCTH WJIM CJ1ab0 apryMEHTHPOBaHHBIC, C HapyIIEHHEM IOCIe0BaTeIbHOCTH
U3JIOKEHUSl MaTepuana, 3a cj1aboe NPUMEHEHUE TEOPETHUYECKUX TMOJOXKEHUH TpHU pelieHUH
MPaKTUYECKHX 3a/1a4.

OrneHKa «Hey10BJIeTBOPUTEIbHO» — 32 HE3HAHUE 3HAYUTENIbHOM YacTu MPOrpaMMHOTO MaTepuara,
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3a CYHICCTBCHHLIC OIIMOKU B OTBETaxX Ha BOIIPOCHI, 3@ HCYMCHHUEC OPHUCHTUPOBATHCA B paCucTax, 34
HE3HAHHE OCHOBHBIX MOHSITHM JAUCHUITIINHBI.

55 KpnTepnn OLCHUBAHUSA MHAUBHUAYAJBbHBIX 3aJaHUH HA NPAKTHYCCKUX 3aHATHUAX
OHGHKa «3a4YTEHO» BbICTABIACTCA 06yqa}0meMycs1, €CJIn 3aJaHWC BBIIIOJIHCHO IPaBUJIIBHO H
O6y‘lﬂl-0H.IPII>iCH OTBCTUI Ha BCC BOIIPOCHI, ITIOCTABJICHHLIC IMPCIIOAABATCIICM Ha 3alllUTC.

OHGHKa «HE€ 3a9YTCHO0» BBICTABJIICTCA o6yqafomeMy051, €CJIK 3aJaHNEC BBIITOJHCHO HCIIPABUIIBHO WJIN
O6y‘lﬂl-0H.IPII>iC5I HC ITPOSBUII I‘J'IY6OKI/IX TCOPCTUICCKHX 3HaHHUH IIpH 3al0UTC 3adaHUA.
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