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1. EJIM OCBOEHU A JUCHHUIIVIMHbI

Henr ocBoeHust MCUMIUVIMHBI  «BbluncnuTenbHas — MaTeMaTHKa» — ABISETCS
¢dbopmupoBaHue y 00yyaromuxcs 3HaHUu U BbIpaOOTKa HABBIKOB I10 CIIEIYIOIUM HAMPaBICHHUIM:
YEeTKOE TMPEACTAaBICHHE O TOYHBIX M MNPUONMKEHHBIX YHCIaX, TUIAX [OrPEHIHOCTEH,
BO3HHMKAIOIIMX Ha pa3HbIX 3Tanax pelIeHMs 3aJlaud, BilaJeHHe OOLIMPHOW TEpPMUHOJOTHEH B
00JacTH 4YMCICHHBIX METOJIOB, HE BE3/€ €Ille YCTOSIBIIEWCS; 3HAHUE OCHOBHBIX METOJOB
peleHHs] YpaBHEHUH M CUCTeM aireOpanyecKux ypaBHEHHH, MpobieM JuHEeHHOH anreOpsl,
OCHOB TEOpHH TPHOMMKEHUS (QYHKUIWH, YUCIEHHOTO MU(QGEpEeHIIMPOBAHNS W YHCICHHOTO
MHTETPUPOBAHMS, YUCICHHBIX METOJIOB pelieHus U depeHIMaTIbHbIX YPaBHEHUH. .

[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. JucnunnuHa «BplaucnurenbHas MaTeMaTHKay OTHOCHUTCA K YacTd, (GopMUpyeMOi
y4aCTHUKaMH OOpa30BaTeNbHBIX OTHOmeHWH brmoka 1 [Qucrumuue (Momyneid), sBIseTCs
JTUCIUIIMHOM 10 BBIOOPY, UMEET TECHYIO CBSA3b C JPYTMMHU JUCIUILTHHAMHU.

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
) [IpeamecTByronye TUCIUILIAHB [Tocnenyromye qUCHUTIINHBI
n/m
1. Teopust BepossTHOCTE M MaTeMathdeckasi | MeToibl ONTUMH3aLNT
CTaTUCTUKA HccnenoBanue onepauuii

JluckperHas MaremMaTnka
Maremaruueckas JIOTUKa U TEOpUs
AJITOPUTMOB




3. IHAUKATOPBI JOCTUKEHHUSA KOMIIETEHIIUA

[Inanupyemble  pe3yibTaThl OCBOGHUS oOpasoBarenbHOM mporpammbel  (OIT) —

KOMIIETEHIIMM OOYYAaIOLIUXCS ONpeAessioTcs TpeOOBaHMAMHU CTaHAapTa I10 HAalpaBJICHUIO
noarotoBku 09.03.04 IlporpamMMHas uHXeHepHst U GOPMHUPYIOTCS B COOTBETCTBHU C MaTpULEH

komnerennuii OI1

Ne Homep/ HanmenoBanue B pesyabTare usy4eHus JUCHUIIHHBI
/ HHEKC KOMIIETCHI MU o0yuaroumecst 10/KHbI:
o | KOMIIeTeHLH (nam ee yacTH)
"
1 2 3 4
CrocobeHn 000CHOBATH [1K-2.2. AHanu3upyeT UMeroImecs
1. IIpUHUMAEMBIE IPOCKTHEIE METOJ0JIOTMH U TEXHOJIOTHHU pa3pa60TKn
PELICHHUS, OCYILIECTBIATH IPOrpaMMHBIX TIPOSKTOB
IOCTAHOBKY U [1K-2.3. OcymiecTBiseT NOCTaHOBKY U
K2 BEITONHCHIE BBITIOJTHEHNE SKCIIEPUMEHTOB 10 IPOBEPKE HX
KOppEeKTHOCTH U 3P PeKkTuBHOCTH
JKCIIEPUMEHTOB 10
I1K-2.5. Ilpon3Boaut aHanus
MPOBEPKE UX
METOJI0JIOTUH IIOCTAHOBKH
KOPPEKTHOCTH U
BBIYUCIIATENIbHBIX SKCIIEPUMEHTOB 110
3¢ (HeKTUBHOCTH
poBepKe X dHPeKTUBHOCTH
Criocob6eH ucnonb3oBath | I1IK-3.2. AHanmu3upyeT COBPEMEHHBIE
2. HaBBIKH pPa3JINYHBIX TEXHOJIOTNHN pa3pa60TKI/I Web—npnnomeﬂnﬁ u
TEXHOJIOTHiT pa3paboTKH KOMITOHEHTOB TIPOTPAMMHBIX ITPOTYKTOB.
MPOrPAMMHOTO I1K-3.3. Pa3pabaTriBacT KOMIIOHEHTHI
MH()OPMALIMOHHBIX CHCTEM, BKITFOUAsi MOJICIIH
obecrieueHus, (popmanno CHCTICM, BICTO oae
0a3 TaHHBIX U MOJIENH Pa3padOTKU
ONEPALMOHHBIX CUCTEM, .
. NpOrpaMMHBIX HHTEP(EHCOB
CCTEBBIX TEXHOJIOTHH, [1K-3.4. Ucnone3yeT OCHOBHBIE METOIbI
IK-3 CPEICTB pa3pabOTKH

MPOrPaMMHOTO
uHTEepdeiica, MpUMEHEHUS
SI3BIKOB U METOJIOB
(hopMaTbHBIX
creruQuKaIui, cucreM
yrpaBieHus: 6azaMu
JTAHHBIX

pa3pabOTKH WHTEIUIEKTYANbHBIX CHCTEM U
Crienu(PUKy aKTyaabHBIX TIPOOJIEMHBIX
o0macTell, TeOPETUUESCKHUE TIOJIOKESHHUS JIsT
MOCTPOCHUS HHTEIUICKTYaJIbHBIX CUCTEM,
MpeHa3HAYCHHBIX JJIS1 PEIICHHS PA3THYHBIX
3a7a4




4. CTPYKTYPA U COAEP KAHUE JUCIIUITJIMHbI

4.1. OFbEM JUCHUNIJIMHBI U BUJbl YYEBHOH PABOTHI

Bua y4yeOHoii padoThI Bcero yacos CemecTpnl
Ne 4
4acoB
1 2 3
AyIuTOpHAasi KOHTAKTHas padora 80 80
(Bcero)
B tom uuce:
Jlexmmm (JI) 32 32
[Tpaxtuueckue 3ansrus (I13), Cemunapsl 16 16
©)
JlaGopatopusie pabots (JIP) 32 32
KonrakTHasi BHeayauTOpHas padora, B 2 2
TOM YHCIJIC:
WunuBrayanbHble U TPYIIIOBBIE 2 2
KOHCYJIbTall1
CamocrosiTesibHasi padoTa 62 62
ooyuaromuxcs (CPO)" (Bcero)
Tloozomoexa K npaKkmu4eCcKum 3aHAmusim 16 16
Iloozomosxa k mexywemy koumponio (I1TK)) 15 15
Toozomoexa k npomesxcymouHomy KOHmMpOio 15 15
(TIIK))
Iloozomoeka k 1abopamopHbiM 3aHAMUIM 16 16
IIpomexyToun | sk3ameH (O) 9(36) 9(36)
asl aTTecTalus | B TOM YHCJIe:
[Tpuem 3k3., yac. 0,5 0,5
Koncynbranus, yac 2 2
CPO, uac. 33,5 33,5
UTOIO: 4acos 180 180
Oo0mas
Tpyaoemkoctp | 341 €1 5 5




4.2. COAEP KAHUE JUCHUIIJINHBI

4.2.1. Pazgennl (TeMbl) IUCHUILINHBI, BUABI Y4eOHOI JesiTeIbHOCTH H (OPMBI KOHTPOJIA

Ne Ne HaunmenoBanue pasaena Buabl yueOHoi DopmbI
n/ | cemec (TemMbl) JTUCHMILTHHBI JesTeJIbHOCTH, BKJIIOYAs TeKyllel u
1| Tpa CaMOCTOSITEJILHYI0O Pa0oTy | MPOMEKYTOYH
00y4arIIMXCH oit
(B yacax) arrecTauuu
J |JIP | I3 | CP | BCe
O | ro
1 2 3 4 5 6 7 8 9
1. 4 Pasnen 1. Dnemenrtapnas teopust | 2 2 2 10 | 16 | Konrponbubie
IIOTPELIHOCTEM. BOTIPOCEL,
WHAWBUIAYaJIbHBIC
3a7laHus K
nmabopaTOpPHBIM
3aHATHAM
2. Pasnen 2. YUncneHHbIe METOIbI 6 6 2 10 24 | KonrponbHsie
peuieHue ypaBHeHU I BOIpPOCEI,
NHAWBUAYaJIbHBIC
3aJaHus K
1a60paTOPHBIM
3aHATHUAM
3. Paznen 3. UncneHnHnbie METOABI 6 6 2 10 24 | KonrponbHsie
peLIeHUs CUCTEM JIMHEMHBIX BOTPOCHI,
) UHIUBUAYAJIBHBIC
anredpanvyeckux ypaBHEHUN AMBHAY
3aJaHus K
71a00paTOPHBIM
3aHATUAM
4. Paznen 4. aTepnonupoBaHue 6 6 4 10 26 | KourposbHsie
(byHKHI/Iﬁ BOIIPOCHI,
HHAWBUAYAJIbHBIC
3alaHus K
J1a00paTOPHBIM
3aHATUAM
5. Pasnen 5. Yucnennoe 6 6 4 10 26 | Kourponnsusie
UHTETPUPOBAHUE BOTIPOCBI,
VHJVMBHUYaJIbHbIE
3aJaHus K
71a00paTOPHBIM
3aHATUAM
6. Paznen 6. Yucnennoe 6 6 2 12 26 | Kourpomnbhsie
nuddepeHpoBanue BOTIPOCHL,
WHIANBUAYaJIbHBIC
3a71aHus K
nabopaTOPHBIM
3aHATUAM, TCCTBI
[IpomexxyTouHnas arrecrauus 36 | Ox3aMeH
BneaynuropHast KOHTaKTHas 2 | I'pynnoBsie u
pabora VH/AMBUIyaJIbH
13(S
KOHCYJIbTAIIH
Bcero 1yacoB B 4 cemectpe: 32 |32 |16 [62 | 180




4.2.2. JIeKIHOHHBIH KypC

Ne HaumenoBanue HaumeHoBaHue TeMbI Conep:xanue Bcero
n/ | pa3aeja IUCHUILIUHBI JIEKIUHT JIeKIUH 4yacos
n

1 2 3 4 5

Cemectp 4

1. | Pasgen 1. DnemenrapHas Tema 1.1 OcHoBubIe | OCHOBHBIE 2
TCOPUL HOFpeLHHOCTeI;‘I [HOHSATUS. BI/II[BI HUCTOYHUKHU U

MOTPELTHOCTEM. KJ1accupuKaus
MIOTPELIHOCTEN.
Tounsie
pUOTKEHHBIE
qrcia. AGCONIOTHAS U
OTHOCUTEIIbHAS
MOTPENTHOCTH
NpUOTMKEHHOTO
YHCIIa, UX CMBICT U
B3aUMOCBSI3b.

2. | Paspen 2. Yucnennsie Tema 2.1 MeTtonpl MeTtoapl oTACICHUS 2
MECTOJIBI PCLICHHC OTJeNICHUs] KOpHEH KOpHEH ypaBHEHUS.
ypaBHeHit ypaBHeHHsA. MeToq YTO4HEHHE KOpHEH.

MOJIOBUHHOTO JIETICHHUS. Jlemma 00 oreHKe
MOTPEIIHOCTH
IpUOTMKEHHOTO
KOpHSI.

3. | Pasgen 2. Yucnenusie Tema 2.2 Meroa npoctoit | Merox nmpocrou 2
METO/IBI peILICHIE UTEPALUHL. UTEepaluu (aIropuT™M
YpaBHEHUH 11 OLICHKA

MTOTPENTHOCTH).

4, | Pazpgen 2. Uucnenusie Tema 2.3. Meton MeTo OITOBUHHOIO 2
METO/BI pEIICHHE KacaTelIbHbIX. MeTon neneHus. Meron
YPaBHEHHH Xopa xopa. Meron

Hprorona.

5, | Pasgen 3. YucieHHble Tewma 3.1 IIpssmbie METOIBI ITocTanoBKka 3aa4u. 2
MCTO/IBI PEIICHHST CHCTEM pemenus CJIY: meton Meron I'aycca.

HHHeﬁHLIXU anredpanyecKux I'aycca [pumep.
ypaBHEHHUH

6. | Pasgen 3. Yucnennsie Tema 3.2 UTepannoHHbie Hopwms! BekTOpOB 1 2

MCTO,E[I)I pemieHust CUCTEM METOIBI peIHeHI/I}I Cﬂy ManI/II_[_ MGTOI[
JIMHEHHBIX anredpanyecKux METOM POCTOl HTeparuHy. | TPOCTEIX UTepalHuil.
ypaBHCHHUH O11eHKa MOTPEITHOCTH

NpUOTKEHUN
Mpolecca uTepaluin.

7. | Pazgen 3. Yucnenusie Tema 3.3 HMrepannoHHbIe Merton 3eiinens. 2
MCTO,HI)I peuIicHus CUCTEM METOIBI peIHeHI/ISI Cny O]_[eHKa HorpeHIHOCTI/I.
JIMHCHUHBbIX anre6pant{ecxnx o
P— MeToJ1 3einens

8. | Pasgen4. Tema 4.1 Meton MeTo1 HauMEHBIIHX 2
VnTepnonmposanne HaUMEHBIINX KBaJpaToOB. | KBAaJApaToB
dyHKIHHA

9. | Pasmen4. Tema 4.2 WHTepHONSIHOHHbIH 2
Hurepnonuposanue HuTepnonupoBanue MHOI'OYJICH
dyHKIMN




GyHKIHI ¢ TOMOIIBIO Jlarpanxa.

MHorowieHa Jlarpanxa [TorpemHocTu,
BO3HUKAIOLLKE MIPU
MHTEPIOJIUPOBAHUH.
ITorpemnocTs
METO/1a.
Heycrpanumas
MOTPEUTHOCTh
HMHTEPIOJIALUOHHOMN
dbopmyner Jlarpanxka.
Crnyuyait
PaBHOOTCTOSILIINX
Y3JI0B.

10. | Pazzen 4. Tema 4.3 Koneunsle pasHOCTH 2
Untepnonuposanne HurepnonupoBanue GbyHKIMH, 3aJaHHBIX
Pyt dyHKIHI ¢ MOMOIIIBIO Ha MHOKECTBE

MHorowreHa HeroroHa. PaBHOOTCTOSIIINX
Touek. [lepBbiii
MHTEPIOJISLIMOHHBIN
MHorousieH HproToHa
JUIS Cityvast
PaBHOOTCTOSIIINX
Y3JI0B.

11. | Pasgen 5. Yucnennoe Tewma 5.1 KBagparypuslie [TocranoBka 3amayu. 2
MHTCTPUPOBAHHC bopmyIbl KBanpatypHsie

PSIMOYTOJIBHUKOB bopMyIIbI
MIPSIMOYTOJIbHUKOB

12. | Paszen 5. Yucnennoe Tema 5.2 ®opmyisl CemelcTBO 2

MHTCTPUPOBAHHC Tpanenuii 1 CUMIICoHa. KBaJpaTypHBIX (opMyT
Herorona-Koteca

13. | Paszen 5. Ynucnennoe Tema 5.3 CooTHOLICHHUE CocraBHEbIC 2

MHTCIPUPOBAHNC Mexy popmymamu KBaJpaTypHbIE
MPAMOYTOJIBHUKOB, (hopMyIIBI Tpamenuii u
Tpaneuui, Cummcona CHUMIICOHA

Paznen 6. Yucnennoe

14. J:[I/I(f)l(bepeHHI/IpOBaHlde }[i[h(;)?bgpleHquOBaHHe 110 Haxoneriite °
IIPOU3BOJHEIX I10

HWHTCPHOJAINOHHBIM MHTEPIONSLHOHHBIM
¢dopmynam Herorona, bopmynam Hetotona,
l'aycca, Ctupnunra n Taycca, CTHPIHHTA 1
Beccens. Beccens.

Bcero yacoB B 4 cemecTpe: 32

4.2.3. JIabopaTopHbIii NPAKTHKYM

Ne HaumenoBanue HaumenoBanme Conep:xanue Bcer

n/ pasaeina JadopaTopHoii padoTbl | JIaDOPAaTOPHOI PadoThI 0

n AMCUMILINHBI yaco

B
1 2 3 4 5
Cemectp 4
1. Pazpmen 1. Jlaboparopnas pabGora Nel OnpeenurTs, Kakoe | 2
DneMeHTapHas TEOpHs




TOTPENTHOCTEH CpaBHEHHE TOUHOCTH PaBEHCTBO TOYHEE.
MPUOTUKEHHBIX YHCEIT, Oxpyrantsb
OKpYIIIEHHE 10 BEPHBIX COMHHUTEJbHbIE (P
. YHCia, OCTABUB BEPHBIE
3HAKU: B Y3KOM U
LINPOKOM CMBICIIE.
Haiitu npenenbHble
a0COIOTHBIE U
OTHOCHUTEJIbHbIE
MOTPEITHOCTH YHUCEIN, ECIIH
OHHU MMEIOT TOJIBKO
BepHbIe IHQPBI
2. Pasnen 2. YucneHnsie JlaboparopHas pabora Ne3. OTaenuTs KOpHU 6
MCTOJIbI pCTIICHUE Otnenenne KOpHEH AHAJIMTUYECKUM U
YpaBHeHHH AHAIUTUYECKUM U rpaguecKuM METOJIOM, H
rpaguecKuM METOIOM, YTOUHUTH KOPEHb
YTOYHUTH KOPEHb METOAOM MmetonoMm HeroToHa
HeroToHa
3. Pazznen 3. UnucneHHsle JlabopatopHas padota Ne4 Pemuts cucremy 6
METO/IbI PCIICHHS Merton mpocCThIX UTEparuil JIMHEHHBIX ypaBHEHUI
CHCTEM JIMHEHHBIX pEIIeHUs] CUCTEM JIMHEHHBIX | METOAOM IPOCTHIX
anrebpariecKyx ypaBHEHUI UTepanuii ¢ 3aJaHHOM
YPaBHCHHH TOYHOCTBIO
4. Paznen 4. Jlabopatopnas pabota Ne5 Ucnonezys 6
Hureprnonuposanue WHTepnonsuuoHHbIE MHTEPHOISILIHOHHYIO
bynxmii ¢dopmynel HeroToHa ¢dopmyiry Herotona
BBIYUCIIUTD 3HAUCHHUE
(YHKIUH TTPH TaHHBIX
3HAYCHUSIX apTyMEHTa.
5. Pazpen 5. Yucnennoe JlaboparopHas pabota Ne 6 Bbruucnuth uHTErpal mno 4
MHTCTPUPOBAHUC Briuncnenue UHTETpagoB Mo (hopMyIiam JIEBBIX, MPABBIX
(dopmyIiaM JIeBBIX, TIPaBBbIX U | M CPEIAHUX
CPEAHUX MPSIMOYTOJEHUKOB NPSIMOYTOJILHHKOB
6. Paznen 5. Uncnennoe JlaGopatopHasi padora Ne7 BeraucnuTe HHTErpal o 2
HWHTCTPUPOBAHUC Brrauciienne nHTErpajgoB o | GpopMylie Tparenwii | Mo
(dhopmyJie Tpanenuii 1 mno ¢dopmyne Cumrcona
dopmyne Cumrcona
7. Paznen 6. UncinenHoe JlaGoparopHast paboTta Ne8 Haiiti Ipon3BOIHBIE 110 6
apdepeHImpoBaHme Juddepennuposanue 1o MHTEPHONAIMOHHBIM
HMHTEPIOJISIHOHHBIM ¢dopmynam HeroroHa,
¢opmynam Hetorona, ['aycca, | I'aycca, Ctupnunra u
Crupauara u beccens Beccens
Bcero uyacoB B 4 cemecTpe: 32
4.2.4. IlpakTH4yecKue 3aHATHS
Ne HaumenoBanue HaumenoBanmue Conep:xanue Bceer
n/ pasjgea NMPAKTHYECKOT0 3AHATUSA NMPAKTUYECKOT0 0
14 JUCHMIIINHBI 3aHATUA qaco
B
1 2 3 4 5
Cemectp 4
1. Pasnen 1. CpaBHEHHE TOYHOCTH Omnpenenurs, Kakoe | 2
OleMeHTapHast Teopis PHOTMKSHHBIX YUCET, PaBEHCTBO TOYHEE.
florpertrocTe OKPYIJICHHE JIO BEPHBIX OxpyrimTh




udp. COMHHTENIbHBIC HUDPHI
9HCIa, OCTABUB BEPHBIC
3HAKU: B y3KOM U
HIMPOKOM CMBICJIE.
Haiitu npenensHele
a0COJIIOTHBIC U
OTHOCHTEJIHHBIE
MOTPELIHOCTH YUCEIl, ECITU
OHHU MMEIOT TOJIBKO
BepHBIE U (PHI
2. Pasnen 2. Yucnenuele OtnesneHue KopHeH OTAenuTh KOPHH 2
METOBI pEHICHNUE AHAJIMTUYCCKUM U AHAJIMTUYCCKUM MU
ypaBHeHH#H rpadUYECKUM METOIO0M, U rpadu4ecKuM METOI0M, H
YTOYHUTH KOPEHb METOIOM YTOYHUTH KOPEHb
HeroToHa MeronoM HeroToHa
3. Pazpen 3. Yucnenusie MeTton npocThIX UTepanui Pemmts cucremy 2
MECTO/IbI PEIICHUS pEIIEeHUs] CUCTEM JIMHEHHBIX JIMHEWHBIX ypaBHEHUN
CHCTEM JIMHEHHDBIX ypaBHEHUI METOJIOM MPOCTHIX
anreGpantieckux UTepanuii ¢ 3aJaHHOM
YPaBHCHHH TOYHOCTBIO
4. Paznen 4. HNurtepnionsiuinoHHbIE Ucnonbiys 4
Hureprnonuposanue ¢dopmynel HetoToHa HHTEPHOISILIMOHHYIO
bymcmit ¢dopmyiry HeroTona
BBIYUCIIUTD 3HAUCHHUE
(YHKIUY TTPH JaHHBIX
3HAUYCHUSIX apTyMEeHTa.
5. Paznen 5. YncneHnoe Brluncnenue unTerpaioB no | BeluucauTs HHTETpal Mo 4
HHTErpUpOBAHNE (dhopMyraM JIEBBIX, TIPaBEIX U | GOpMYJIaM JIEBBIX, TIPABBIX
CpPEeIHUX IPAMOYTOJIHHUKOB U CpeTHUX
NPSIMOYTOJILHUKOB
6. Pazpen 6. Uucnennoe Juddepennuposanue 1o Haiiti npou3BoAHEIE 110 2
i depernmpoBanue HHTEPIOIAUOHHBIM HHTEPIOIAUOHHBIM
¢dopmynam Herotona, "aycca, | popmymnam Hetorona,
Crupnunra u beccens I'aycca, Ctupnunra u
beccens
Bcero 1yacoB B 4 cemecTpe: 16
4.3. CAMOCTOSATEJBHASA PABOTA OBYYAIOLIUXCS
Ne HaunmeHnoBanue Ne Buasr CPO Bcero
n/n pa3nena (TemMbl) n/n 4acoB
Y4eOHOH THCUUIIMHBI
1 3 4 5 6
Cemectp 4
1. Pasnen 1. DneMeHTapHas 1.1. IIpopaboTka nexuuii - BKIIOYaeT YTeHUe 10
TEOPHs MOTPEIIHOCTEH KOHCTIEKTa JIEKIIUH, PO eCCHOHANBHON
JUTEPATYPbL, NEPUOJUMUECKUX U3TaHHH.
[ToaroroBka K NPakTUYECKUM 3aHITUSIM.
2. Pasznen 2. YncneHnsle 2.1. ITpopaboTKa NeKIHii - BKIIOYaeT YTCHUE 10
METO/Ibl PEIICHHUE YPABHEHHH KOHCIIEKTa JIEKIIUH, PO eCCHOHANBHON
JUTEPATYPhL, NEPUOJUMUECKUX U3TaHHH.
[ToaroroBKa K NPaKTHYECKHM 3aHATHSIM.
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3. Pasznen 3. YncnenHsie 3.1 Pabora ¢ IEeKIMOHHBIM MATEPUAIOM, ITOUCK H 4

METOJBI PEIICHUA CHCTCM 0030p JIUTEPaTypPhI U AIEKTPOHHBIX
JIMHCHUHBIX anre6pa1/1t1e01<nx HUCTOUYHUKOB I/IH(I)OpMaI_II/II/I o
YpaBHEHUI

VMHIIMBULyaJIbHO 3aJJaHHOM Mpobieme.
BrimonneHue TOMaIIHUX 3aJaHUH.
3.2 N3yuyeHune KkoHCIEKTa JEKUUH A5 4
BEITIOJTHEHUST MHANBUAYATbHBIX 3aaHU K
MPAKTUYCCKUM 3aHITHIM.

33 [IpopaboTka geKuni - BKIIOYAET YTEHHE 2
KOHCITEKTa JISKIIHH, TpodecCHOHaTbHON
JTUTEPATYPHI, IEPUOANICCKIX U3JIaHUN.

4. Paznen 4. 4.1 [IpopaboTka neKIuii - BKIIOYACT YTCHUE 4
Hureprionuposanue KOHCIIEKTa JIEKIUH, TPOo(heCCHOHAITBHOM
bynxuuii JTUTEPATYPHI, IEPUOANICCKIX U3TaHUH.

Brimmonaenne JjoManiHux 3aJaHui K
MPAKTUYECKUM 3aHSITHUSIM.

4.2 IToaroroBka K NPakTUYECKUM 3AHSITHUIM 6
5. Paznen 5. Yucnennoe 5.1 IToaroroBka K NpakTHUYECKUM 3aHSATHUSM. 10
HHTETPUPOBAHNE M3yuyeHune AOMOIHATENBHON JIUTEPATYPHI 11O
paszeny
6. Paznen 6. YucneHnoe 6.1 [TonroroBka K NpakTUYECKUM 3aHATHUAM.
Auepernnposarne 6.2 IToaroroBka K TECTUPOBAHMIO IO BCEM
pazzaenam AUCIUIUIUHBL. M3ydyenue
JIOTIOTHUTENIBHOHN JIUTEPATyPhI 110 pa3aeiy.
IToaroToBka K TECTUPOBAHMIO IO BCEM
pazjienam.
Bcero yacoB B 4 cemecTtpe: 62

S. IHEPEYEHDb YYEBHO-METOAUYECKOI'O OBECIHHEYEHUA JJIA
CAMOCTOSTEJABHON PABOTHI OBYYAIOIIUXCS MO JUCIUIIIMHE

5.1. MeToauyeckue yKkazaHus JJisl MOATOTOBKH 00y4alOIIHUXCS K JEKIIHOHHBIM 3aHATHAM

OCHOBHBIMH q)OpMaMI/I 06yquH${ BBIYUCIIUTEILHON MATEMATHKHU SIBIISTIOTCS JICKIIHUH,
MPaKTUYCCKHUE 3aHATHS U KOHCYJIbTAIMH, & TAKXKE CAMOCTOSTENIbHAs paboTa.

JIeKkIuu COCTaBIISIOT OCHOBY TEOPETUYECKOT0 OOYYCHHS U JAIOT CHCTEMAaTHU3UPOBAHHBIC
OCHOBBI Hay4YHBIX 3HAHWH 1O JUCHHUIUIMHE, PACKPBIBAIOT COCTOSIHUE U MEPCIEKTUBBI PAa3BUTHUS
COOTBETCTBYIOIIEH 00JacTH HayKd, KOHIEHTPUPYIOT BHUMaHHE OOyYaroIluxcs Ha HambOoee
CJIOKHBIX U Y3JIOBBIX BOIIPOCAX, CTUMYJIHPYIOT MX aKTUBHYIO MO3HABATEIBHYIO JCSITEIBHOCTh U
CIOCOOCTBYIOT (POPMUPOBAHUIO TBOPUYECKOTO MBIIILICHHUS.

BenymmM MeTonOM B JIGKIIMHM BBICTYIA€T YCTHOE H3JIOXKEHHE YYeOHOTO Marepuana,
COIIPOBOK/IAIOIIEECS] JIEMOHCTpanel BUACOPIIBMOB, CXEM, IUIAKaTOB, IOKAa30M MOJIENEH,
npubOPOB, MAKETOB, UCIIOJIH30BAHNE MYJIbTUMEINA ATAPATYPHI.

Jlexius sBNsIETCS MCXOMHOM (OpMOI BCero y4eOHOTO TpoIiecca, UTPaeT HAPABIISIONTY IO
U OPraHu3YIIIYI0 POJIb B CAMOCTOSTEIILHOM W3yYeHHH MpeaMmera. BakHeiImas poiib JISKIUU
3aKITI0YAeTCs B IMYHOM BO3ACHCTBUH JIEKTOPA HA ayIUTOPHIO.

Ha nekuusx packpbIBalOTCSI OCHOBHBIC TEOPETHUECKUE ACTICKTHI, MPUBOASTCS MPHUMEPHI
peanu3ayy Ha MPAKTHKE, OCBEIIACTCs JOCTUTHYTHIH YPOBEHb (hOPMATTU3AINH JIESTETLHOCTH 110
aBTOMATH3allU1 S3KOHOMUYECKHX MPOIIECCOB.

OcBoeHue TUCIUTUTMHBI TPEIIOIaraeT CIeAYONIie HapaBIeHUs paOoTHI:

- U3y4YeHUE MOHATUHHOTO armapara JUCIUILTUHBI;
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- U3yYEHHUE TeM CaMOCTOSITEIbHOM MOATOTOBKH 10 Y4eOHO-TEMAaTHUECKOMY TIaHY;

- paboTy HaJ OCHOBHOM U JIOMOJHUTEIBHOM JTUTEpaTypOii;

- U3y4eHHUe BOIPOCOB JJIsi CAMOKOHTPOJIS (CaMOTIPOBEPKH );

- CaMOIIOJITOTOBKA K MPAKTUICCKUM U IPYTHM BUIaM 3aHSITHIA;

- caMOCTOATeNbHAs paboTa 0Oydaronierocs Npy NOArOTOBKE K 3a4eTy;

- camocTosTeIbHas paboTa oOyJaronierocs B ONOIMOTEKE;

- U3y4eHHUe CalTOB MO TeMaM JAUCUUIUINHBI B ceTu MIHTepHeT.

TpeOyercs TBOpuecKOe OTHOILIEHHWE M K camMod IporpaMMme ydeOHoro Kypca. Borpocsl,
COCTaBIIAIONINE €€ CoJepXKaHue, O0JaJaloT pa3HOM CTEMEeHbI0 Ba)XHOCTU. ECTh BOIPOCHI,
BBITMIOJHSIONINE (DYHKIMIO JIOTUYECKOW CBSI3KM COJAEpKaHHUSI TEMbl M BCEro Kypca, UMEIOTCS
BOIIPOCHI ONMCATEIBHOIO WIIM Pa3bsICHUTEIBHOIO XapakTepa. Bce 3Tu BONpOCH! HE COCTABIISIFOT
CyTH, MOHSITUMHOTO, KOHIENTYaJIbHOTO COJIEP’KaHUs TE€Mbl, HO HEOOXOAMMBI IJI LEJIOCTHOTO
BOCTIpUATHS HM3y4yaeMbIX mpoOieM. [IpopaboTka JIEKIIMOHHOTO Kypca SBISETCS OTHOU U3
BaXXHBIX aKTHBHBIX (DOpM camocTosTeNbHOM paboThl. Jlekuus mnpenonaBatenss He SBISETCS
03BYUYCHHBIM YUYEOHHMKOM, a MPEACTABISAET IJIOJ] €r0 MHAUBUAyalIbHOrO TBOpuecTBa. OH YMTaeT
CBOIl aBTOPCKHM Kypc CO CBOEH JIOTMKOW CO CBOMMM TEOPETHUYECKHUMHU M METOJIUYECKUMU
MOJIX0/AaMHU. DTO JleNaeT JEKIMOHHBIM KypC KOHKPETHOTO MNpernoiaBaTels HHIUBUAYabHO-
JTUIHOCTHBIM COOBITHEM, KOTOPBIM BPSIJI JIM 00yUaromeMycsi CTOUT npeneoperarts. Kpome Toro, B
CBOMX JIEKIMSIX IPENoJaBaTellb CTPEMUTCS IPEOJOJIETh MHOTME HEAOCTaTKH, IPHUCYLIHE
OIyOJINKOBAHHBIM y4eOHUKaM, y4eOHBIM MOCOOUSM, JEKIIMOHHBIM KypcaMm. KonudecTBo yacos,
OTBEJICHHBIX ISl JIEKIIMOHHOTO Kypca, HE IMO3BOJSET pealu3oBaTh B JICKIUAX Bcel yueOHOM
nporpaMmel. Mcxoast u3 3Toro, KakJplid JIEKTOP CO3AAa€T CBOIO TEMATHKY JIEKIUI, KOTOPYIO B
YCTHOM WM MUCBMEHHOM (hopMme mpezacTaBiseT oOyyaromMMCs MpU MepBoi BcTpede. BaxHo
oOydaromieMycsl MOHATh, YTO JIEKIIUS €CTh CBOeoOpa3Hasi TBopuecKas opMa caMOCTOSITENbHOM
pabotel. Hamo meITaThecst CTaTh 2 aKTHUBHBIM COYYACTHUKOM JIEKIIMU: JyMaTh, CPaBHHUBATh
M3BECTHOE C BHOBD IOJTy4aeMbIMH 3HAHUSIMH, BOWTH B JIOTUKY U3JI0’KEHUSI MaTepuaa JEeKTOpOM,
[0 BO3MOKHOCTH BCTYNAaTh C HUM B MBICICHHYIO MOJEMUKY. Bo BpeMs JEeKIMM MOKHO 3a]aTh
JIEKTOpYy BoIpoc. Bompocsl MOXHO 3a1aTh U BO BpeMs INepepbiBa (MUCBMEHHO WJIHM YCTHO), a
TaK)Ke TOCTIE JIEKIIUY WIH [Iepe]l Ha4aJIOM O4YEpEaHOM.

5.2. MeTtoan4eckue yKazaHHus /sl NOATOTOBKH 00y4al0IIHUXCS K JJa00PATOPHBIM 3aHATHAM

Benymielt nuaakTu4eckol MeNbio JIa0OPATOPHBIX 3aHITHH SBISIETCS CUCTEMATHU3AIMs U
000011IeHIEe 3HAaHUN 110 U3Y4aeMO# TeMe, MPUOOPETCHHE MPAKTUIECKUX HABBIKOB MO TOMY WJIH
JIPYyrOMY paszielly Kypca, 3aKpeIUIeHHE IPAKTUYECKHU MMOJTyYEHHBIX TEOPETUUECKUX 3HAHUU.

B Hawane kaxmoro mabopaTOpPHOTO 3aHATHS KPAaTKO TPHUBOAMUTCS TEOPETUUECKHM
MaTepuai, HeoOXOMUMBIA i pelieHus 3ajad mo jAaHHoi Teme. [locie Hero mpesuiaraercs
pEelLICHHE 3TUX 337a4 U CIIMCOK 3aJJaHHi IS CAaMOCTOSITEIbHOTO BBITIOJTHEHUS.

[IpakTuueckas paboTa BKIIOUaeT B ceOS CAaMOKOHTPOJb MO MPEIIOKEHHBIM BOIPOCAM,
BBITIOJTHEHHE TBOPUYECKUX U MMPOBEPOYHBIX 3aJaHUI, TECTUPOBAHUE 10 TEME.

JlaGopaTopHbie pabOTHI COMTPOBOXKIAIOT U MOAJIEPKUBAIOT JEKIIMOHHBIN KypC.

KonuuecTBo mabopaTopHBIX pabOT B CTPOrOM COOTBETCTBUU C cojepkaHueM Kypca. Kaxnas
nabopaTtopHasi HpeayCcMaTpHBAaeT IOMy4YeHHWE IPAKTUYECKUX HABBIKOB MO JIEKIMOHHBIM TeMaM
TUCHUIUINHBL  «BbluncnurensHas wmarematuka». Jlng oOyuarommxcs MOATOTOBJIEH Habop
MHAMBHUyaJIbHBIX 3aJlaHUui Mo Kax1oil ynabopaTopHoi pabote. B kaxnoi nmaboparopHoil pabore
oOydaromuiicss odopmisieT TOJdy4YeHHbIE pe3yibTaTbl. Takke B TeKylled aTTecTaluud K
1a00paTOPHBIM 3aHATHSAM TIpeAycMOTpeHa (opMa KOHTPOJISE B BHIE YCTHOW 3aIIMTHI KaXKIOTO
NPaKTUYECKOT0 WHAWBUIYAIBHOTO 33JJaHUs TI0 BCEM TeMaM JIAOOPATOPHBIX 3aHATHH.

[Ipu npoBeaeHUH NMPOMEKYTOUHON M UTOTOBOM aTTECTALlMM OOYyYaroIeMycCsl BaXXHO BCeraa
MOMHUTb, YTO CUCTEMATHUYHOCTh, OOBEKTHUBHOCTh, apPTyYMEHTHUPOBAHHOCTh — TIJIABHbIC MPHUHIIUIIBI,
Ha KOTOPBIX OCHOBaHBI KOHTPOJIb U OlleHKa 3HaHUU. [IpoBepka, KOHTPOJIb U OLIEHKA 3HAHUH.

[To oxoHuaHuu Kypca 0O0y4YarOIUMHUCS CIAETCA SK3aMEH, B XOJ€ KOTOPOr0 OHU JIOJKHBI
[10Ka3aTh CBOM TEOPETUYECKUE 3HAHUS U IIPAKTUYECKUE HABBIKM B YUCJICHHBIX METOIAX.
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5.3. MeToanyeckue yKazaHus JJisl NOATOTOBKH 00y4aloIHUXCs K NPAKTHYECKUM 3aHATHAM

B nmnpomecce MNOArOTOBKM W TMPOBENEHUS TMPAKTUYECKUX 3aHATHH, oOyuaroluecs
3aKpEIUIIOT  TOJIyYeHHBIE paHee TEOPeTHUECKHUEe 3HaHUS, NPUOOPETAlOT HAaBBIKU HX
MIPAKTUYECKOT0 MPUMEHEHMSI, OIBIT PAllMOHAIBHON OpraHu3aluy yueOHoH paboThl, TOTOBATCS K
caue 3a4eTa, IK3aMeHa.

B mnHauane cemectpa oOydaromipecss MOJYYarOT CBOAHYH HHGopmarmioo o Gdopmax
NpOBeICHUS 3aHATUN M (opMax KOHTpoJs 3HaHMH. Toraa ske 00ydarommmces MpeaoCTaBIsIeTcs
CIIUCOK TeM JIEKIIMOHHBIX M MPaKTHUYECKUX 3aJaHMii, a Takke TemaTtuka pedepartos. Kaxmgoe
IIPAKTUYECKOE 3aHSATHUE IO COOTBETCTBYIOUIEH TEMAaTHKE TEOPETUYECKOrO0 Kypca COCTOMUT W3
BOIPOCOB Ul TOJTOTOBKH, HAa OCHOBE KOTOPBIX IPOBOAMTCS YCTHBIM OMpPOC KaKI0To
oOyuatomierocsi. Taxoke mocie U3ydeHHs KaKJOro pasjena s 3aKpeIuleHUs MpoelIeHHOTo
MaTepuaja pelarT TECThl, AeNalT pedepaTuBHbIE padOTHI MO JONOJHUTENBbHBIM MaTepuaniam
Kypca.

Hcnonp3ys NEKIMOHHBIN MaTeprall, yueOHUKH, TOTIOTHUTENbHYIO JINTEPATYPY, MPOSIBISSL
TBOPYECKUN MOAXO0J, OOyUYarOIIMNACS TOTOBUTCSA K MPAKTUYECKUM 3aHSATHSIM, pacCMaTpHUBas MX
KaK MOMOJIHEHUE, yIayOIeHne, CHCTEMaTH3aIu0 CBOMX TeOpeTUYeCKUX 3HaHui. O0yyaromumiics
JoJbKeH npuiith B BY3 ¢ MOJAHBIM NOHMMaHHWEM TOrO, YTO CAMOCTOSITEIBHOE OBIIAJIEHUE
3HAHUSMU SIBJISIETCS TJIaBHBIM, ONpenensiomuM. M3ydueHne Kaxaoi TeMbl clieyeT HauHHATh C
BHUMATEJIBHOTO O3HAKOMJIEHUSI C HabopoMm BompocoB. OHU OPHEHTHPYIOT 0Oydarouerocs,
MOKA3bIBAIOT, YTO OH JIOJDKEH 3HATh MO JaHHOU Teme. Bormpockl TeMbl Kak Obl HaKJIaJbIBAlOTCA
Ha COOTBETCTBYIONIYIO TJIaBy M30paHHOIrO yyeOHMKa Win yyeOHOro mocodus. B utore momkHO
ObITh SICHBIM, KaKH€ BOIIPOCHI TEMbl NpPOrpaMMbl y4eOHOrO Kypca, M C Kakoll TriyOuMHOU
PaCKpHITHI B JAHHOM y4eOHOM MaTepuale, a Kakie BOOOIEe OMyIIeHbI

TunoBoil MIaH NPaKTUYECKUX 3aHATHH:

1. M3noxeHue npenojaBaTeieM TEMbI 3aHATHSL, €ro LEeNeH U 3a1ad.

2. Brimaua npenoaBateneM 3a1aHus 00y4JaromnUMCsl, HEOOXOIUMBIC TIOSICHEHHS.

3. BroimonHenue 3amaHus oOyyarOMMMHUCS TOJ HaONIOJEHUEM IpernojaBaTes.
OO6cyxaenne pe3ynbpTatoB. Pe3srome nmpenogaBaTens.

4. Ob1ree Mo/IBEJICHUE UTOTOB 3aHATHS IpenojaBaTeeM 1 Bbljaua JJOMAIIHEro 3aJaHHs.

OO0yyaromuiicst Ipu NOATOTOBKE K NMPAKTUYECKOMY 3aHSITHIO MOXKET KOHCYJIbTHPOBATHCS
C TIPEIO/IaBaTEIIEM U MOJIy4aTh OT HETO HABOSALIUE Pa3bsICHEHUS.

DopMBI CAMOCTOATEIBHON PabOTHI 00YUaAIOIIETOCS IO OCBOSCHHUIO TUCIIATIITUHBI

1. YcBoeHue Tekymiero yueOHOro MaTepuana;

2. KoHcniekTupoBaHue NEPBOUCTOYHUKOB;

3. PaGoTta ¢ KOHCIIEKTaMH JIEKIIHH;

4. ITonroroBka o TeMam JiIsi CaMOCTOSATENIBHOIO U3YUYEHNS;

5. Hanucanue n0ki1a10B U peepaTuBHBIX paboT MO 3aJaHHBIM TeMaM;

6. M3yueHne criennaabHOM, METOINYECKOM JIUTEPATYPBI;

7. IlogroroBka K 3a4eTy.

JlunakTuueckue 1eNM TPaKTUYECKOro 3aHsATHs: YIUIyOJieHuWe, cucTeMaTu3alus |
3aKperieHHe 3HaHUi, MMpeBpalleHue X B YOSKICHHUS; MPOBEpKa 3HAHUH; MPUBUTHE YMEHUH U
HABBIKOB CaMOCTOSITENIbHOM pabOThl € KHHUIOM; pa3BUTHE KYJIbTYpPhl peud, (HOpMHUpPOBaHHE
YMEHHS apTyMEHTHPOBAHO OTCTaWBaTh CBOIO TOUKY 3PEHHUs, OTBEYATh HA BOIIPOCHI CIIyIIaTENIeH;
yMEHHeE CIylaTh IPYruX, 3aJ1aBaTh BOIIPOCHI.

3amayu:  CTUMYJUpPOBaTh  PEryJspHOE  M3yUEHHE IPOrPaMMHOIO  MaTepuana,
MEPBOMCTOYHUKOB; 3aKpEIUISITh 3HAHUS, MOJYYCHHbIE HAa YPOKE U BO BPEMsI CaMOCTOSITENIbHOM
paboThl; oboramaTh 3HaHUSAMH OJarojaps BBHICTYIUICEHUSM TOBAapHILIECH M yUUTENsl Ha 3aHSATHH,
KOPPEKTUPOBATh paHee MOJyYeHHbIE 3HAHMUSL.

5.4 Meroanueckue yKa3aHusi 110 CAMOCTOATEJIbHON padoTe 00y4yaromuxcs
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CamocTtosaTenbHast paboTta  oOywaromierocsi mpeanojiaraeT — pasiudHble  (HOPMBI
WH/IMBUYAIbHOM y4eOHON HeATeNbHOCTU: KOHCIEKTHPOBAHUE HAYYHOM JUTEepaTypbl, cOop U
aHanu3 npakTudeckoro marepuana B CMU, mpoekTtupoBaHHE, BBIIIOJIHEHHE TEMAaTUYECKHX H
TBOPYECKHUX 3a7aHuil W mp. BIOOp GopM M BHIOB CaMOCTOSATENBHOW pabOTHI OIpenensercs
MHAUBUAYAIbHO-IMYHOCTHBIM TOAXOJAOM K OOY4YEHHI0O COBMECTHO TMpenojaBaTeleM H
00y4JarmuMcs.

ConeprkaHre BHEAYIUTOPHOM CAMOCTOSITEIILHON pab0OThl 00YUar0ImIEerocs Mo TUCIUTLTAHE
«BpruncnurenbHas MaTeMaTHKa» BKIIOYAET B ¢e0sl pa3InyHbIe BU/bI AE€ATEIbHOCTH:

* yTeHHe TeKcTa (yueOHMKa, IEPBOUCTOUHHUKA, JOMOJHUTEIBHOMN JINTEPATYPHI);

* COCTABJICHUE IUIaHA TEKCTA;

* KOHCIIEKTUPOBAHHUE TEKCTA;

* paboTa co CIOBapsSIMU M CIIPABOYHUKAMU;

* 03HaKOMJICHHE C HOPMAaTUBHBIMU JJOKYMEHTaMU;

* KcclleZioBaTeNbCKas paboTa;

* MCIIOJIb30BAHUE ay/IMO- U BUCO3AINCH;

* paboTa C 3JIEKTPOHHBIMU HH(POPMALTMOHHBIMU PECYPCAMU;

* BBIIIOJIHEHUE TECTOBBIX 3aJJaHMUIi;

* OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI;

* AaHHOTHpOBaHUE, peepUpOBaHUE, PELIEH3UPOBAHUE TEKCTA;

* COCTaBJICHHUE III0CCapusi, KpoccBOpa Wi 6ubianorpaguu no KOHKPETHOU TeMe;

* pelIeHre BapuaTUBHBIX 3a/1a4 U YIPaKHEHUH.

ITo maHHOM AMCLMIIIMHE IO TEMaM Kypca IPelaraeTcsi BBIIOJHUTH CaMOCTOSITENIbHBIE
paboThl, a TakkKe MHIAMBUIYyalbHBIC 3afaHus. VIHAMBHUIyabHbIe 3aJjaHus BBIMOJIHSIIOTCS IMOCIe
IIPOXOXACHNS TEM Ha NMPAKTUUYECKUX 3aHATUSAX, IPOBEPSIIOTCS MPENOAABATEIEM U 3aUNTHIBACTCA
Mocjie yCTpaHEHHWs CTYJIEHTOM BceX OmMOOK U 3amedaHui. M3ydyenue TteM Kypca s
NPAaKTUYECKUX 3aHATHHA, CaMOCTOSATENbHOW palOOThl, MPOXOXKIEHUS TECTUPOBaHMUA U CHAYU
3ayeTa peKOMEHAYeTCsl MPOBOJAUThH B TaKOM MOCIIEI0BAaTEIbHOCTU: 1) U3yUeHHE TEOPETUUYECKUX
¢dakTOB BBIOpaHHOW TeMbl (BKIIOYas ompeaeneHus, (GopMmyssl U (HOPMYyITUPOBKU TEOpeEM,
CJIEJICTBUN U T.I.); 2) pa30op MpUMEpPOB B TEKCTE; 3) OTBETHl Ha KOHTPOJIbHBIE BOMPOCHI; 4)
NPaKTUYECKUE YIPAXKHEHUS; S5) JI0Ka3aTeIbCTBA TEOPEM, BBIBOJX (GOpPMYIN; 6) TeopeTHuecKue
ynpaxHeHus. [Ipeanmaraemas cxema HOCHUT JIMIIb NPUHLUUIHUANBHBINA XapakTep, TaKk Kak IpH
BBIIIOJTHEHUM €€ OYEPEIHOr0 JdTana HEPEAKO INPUXOAUTCS BO3BpallaThcsd K OAHOMY WIIHU
HECKOJIbKUM TMpeAIeCTBYIOMMM. BO3MOXKHBI M OTAENbHBIE pa3yMHbIE IEPECTaHOBKH.

IIpomeskyTOoUHAs aTTeCTALIMSA

IIo wmroram cemecTpa MNpoBOAMTCS dK3aMeH. [Ipu MOATOTOBKE K cChade DSK3aMeHa
PEKOMEHIyEeTCs ITOJIb30BAThCSl MaTepraiaMu JEKIUH U MPAKTUYECKUX 3aHATHN, 1 MaTepuaiamu,
M3yUYEHHBIMH B XOJI€ TEKYIEH caMOCTOATENbHOM paboThI.

DK3aMeH NPOBOJIUTCS B YCTHOM UM MMCbMEHHOM (opMme.
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6. OBPABOBATEJIBHBIE TEXHOJIOI'MHU

Ne Ne Buabi yueOHoii padoThI Oo0pa3oBaTe/ibHbIEe TEXHOJIOTUH Bceero
n/m | cemec 4acos
Tpa

1 2 3 4

1 4 I[MpakTnueckoe 3anstue Nel CamocTtosTenpHass paboTa CTyACHTOB | 2
CpaBHeHHE TOYHOCTH 0 HWHIVWBUAyaJIbHBIM 3aJJaHUSIM Ha
TNPUOHKEHHBIX YHCElT, NPAKTHYECKUX 3aHATHUSX.

OKpYTJIEHUE JI0 BEPHBIX ITUGD.

2 ITpaktrueckoe 3ansTre Ne2 CamocrosiTenpbHass paboTa CTYJIEHTOB | 2
Brrumciienue morpenHocTy 0 WHIUBHUAYAIbHBLIM 3aJaHUSIM Ha
BBIPAKEHHH NPAKTUYECKUX 3aHATHUAX. .

3 I[MpakTnueckoe 3ansaTue Ne3. CamocTtosTenpHass paboTa CTyACHTOB | 2
Onpenenenne KOpHen 10 WHAIUBHUAYAJIILHBIM 3aJaHUSAM Ha
AHATMTHICCKAM H [IPAKTUYCCKUX 3aHATUAX..
rpagUIecKuM METOIOM

4 I[MpakTnueckoe 3ansTue Nod CamocTtosTenpHass paboTa CTyACHTOB | 2
Meron npocThix nrepanuit [0 UHAVWBUAYAJIBHBIM 3aJaHUsIM Ha

MPAKTUYECKUX 3aHATHSX. .

5 IIpaxktuaeckoe 3aHsTHe NoS CamocrosTenbHas paboTa CTYyJIEHTOB | 2
HuTepnonsauuonnsie GopMyIIsl | 1o WHIUBUIYyaJbHBIM 3aJaHUAM Ha
HeproTona [IPAKTUYECKUX 3aHATUSIX..

6 IIpakTnueckoe 3ansTue Ne 6 CamocrosiTennbHast paboTa CTYJIEHTOB | 2
Beruncnenue nHTErpanos mo 10 HMHIUBUAYAJIbHBIM 3aJaHUSIM Ha
opmyam JIeBbIX, IPABBIX U MIPAKTHYECKUX 3aHATHUSAX..

CpETHUX NPSIMOYTOJIbHAKOB

7 [Tpaktryeckoe 3ansture No7 CamocTtosTenpHass paboTa CTyJACHTOB | 2
Beruncnenue uarerpaios mno [0 HMHIUMBUAYAJIbHBIM 3aJaHUSIM Ha
opmyste Tparienuii 1 1o [IPAKTUYECKHUX 3aHATHUAX..
hopmyne Cumricona

Bcero uyacoB B 4 cemecTpe: 14
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7. YYEBHO-METOJAMYECKOE ¥ WH®OPMALIMOHHOE OBECIEYEHUE
JUCLUIINHBI

7.1. IlepeyeHb OCHOBHOW U JONOJHUTEILHON Y4eOHO JIuTepaTyphl

OcHoBHas JuTEpaTypa

l.

bosipummaoB, M. I'. IlpuknagHeie 3a1a4ud BBIYMCIUTEILHON MaT€MaTUKH U MEXaHHUKU:

yaeOHoe ocobue / M. I'. bospmmuoB. — CaparoB By3oBckoe o6pazosanue, 2020. —
344 c¢. — ISBN 978-5-4487-0689-9. — Texkct: onektponnbiii // Ludposoii
00pa3oBaTeNbHBIN pecypc IPR SMART: [caiiT]. — URL:

https://www.iprbookshop.ru/93067.html

l'unemyTaunoB, P. @. Yucnenusie MeToipl: yuebHoe nocodue / P. ®@. ['mnpmyTaunoB, K.
P. Xa6uOymnuna. — Kaszanp: Ka3zanckuii HalMOHAIBHBIA HMCCIIEI0BATEIbCKHUI
TEXHOJIOTM4ecKuil yHuBepcurert, 2018. — 92 c. — ISBN 978-5-7882-2427-5. — Tekcr:
anextponsbid // LludpoBoit obpazosarenbubiii pecypc IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/95068.html

3enkoB A.B. Uncnennsle MeTopl: yueOHoe nocodue / 3enkoB A.B.. — ExarepunOypr:
VYpanbckuii Genepanbubiii yausepcuter, 9bC ACB, 2016. — 124 c¢. — ISBN 978-5-
7996-1781-3. — Texkct: anekrponnsiii // Ludposoit oOpazoBatenbHblil pecypc PR
SMART: [caiiT]. — URL.: https://www.iprbookshop.ru/68315.html

Moxpoga, H. B. Unucnennsie MeTOABI B MH)KCHEPHBIX pacdeTax : yuyeOHoe mocodue / H.
B. Moxkpoga, JI. E. CypkoBa. — Capatos: Aii IIu Op Menua, 2018. — 91 c. — ISBN
978-5-4486-0238-2. — Tekct: anexkTponHbiit // LludpoBoit oOpa3zoBaTeIbHBIN pecypc
IPR SMART: [catit]. — URL: https://www.iprbookshop.ru/71739.html

TapacoB, B. H. Uucnenneie Mmeronsl. Teopusi, aaropuTMbl, TPOTpPaMMBL: ydeOHOE
nocobue / B. H. Tapacos, H. ®@. baxapeBa. — Camapa: [ToBo/KCKHIA roCcy1apCcTBEHHBII
YHUBEPCUTET TeJIEKOMMYHHUKauil u uHpopmaruku, 2017. — 266 c. — ISBN 5-7410-
0451-2. — Texkcr: anextponnslii // LHudposoit oOpasoBarensHbiil pecypc IPR SMART:
[caiiT]. — URL: https://www.iprbookshop.ru/71903.html

JdonmosiHuTe/IbLHAS JIUTEpATypa

1.

Bosipimuaos, M. I'. Beraucnurenbaple MeTOABI anreOpbl M aHanu3a: yueOHoe mocobue /
M. I'. BospunaoB. — CaparoB: By3osckoe obpazoBanue, 2020. — 225 ¢. — ISBN 978-
5-4487-0687-5. — Texct: anexktponHslil // LludppoBoit oOpasoBarenbHblil pecypc [PR
SMART: [caiit]. — URL: https://www.iprbookshop.ru/93065.html

CemenoBa, T. 1. BeraucnuTensHble MOJICH W AJITOPUTMBI PEIICHUS 3a/1a4 YNCICHHBIMU
MeTtonamu: yuedHoe mocooue / T. M. CemenoBa, O. M. KpaBuenko, B. H. [llakun. —
MockBa: MOCKOBCKUI TEXHUYECKHI YHUBEPCUTET CBSI3U U HHPopmaTuku, 2017. — 83 c.
— Texcrt: anexkrponnslit // Llndposoit obpazosarensublii pecypc IPR SMART: [caiiT]. —
URL: https://www.iprbookshop.ru/92423 .html

CycnoBa C.A. UwucneHHble METOAbI: METOAMYECKHE YKa3aHHUS K BBIMOJIHEHUIO
nabopatopubix pabor / CycinoBa C.A.. — Jlumenk: Jlumeukuit rocymapCTBEHHBIN
texHnueckuid ynmsepcurer, ObC ACB, 2012. — 34 c¢. — Tekct: 31eKTpOHHBINA //
[udposoit  oOpazoBatenmpHbli  pecypc IPR SMART: [caiit] —  URL:
https://www.iprbookshop.ru/55178.html

UYucneHHsle METOABI : yueOHO-MeToandeckuit komiieke / . — Anmatsl : Hyp-Ilpunr,
Kazaxckuil HallMOHANbHBINA MMeAaroruHuyeckuil yHuBepcuteT umenn Abas, 2012. — 84 c.
— ISBN 9965-756-20-1. — Texkcr : snexktponHbsii // LudpoBoii oOpazoBaTelbHbII
pecypc IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/67176.html
[euenko I'.M. Uucnennsie Meronsl: jnabopatopHsiii npaktukym / IlleBuenko I'.H.,
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Kynukosa T.A.. — CraBponons: CeBepo-KaBkasckuii penepansHeiii yauBepcuteT, 2016.
— 107 c. — Tekcrt: anexTponHslii // Lludposoit oOpazoBarenbHbiil pecypc IPR SMART:
[catiT]. — URL: https://www.iprbookshop.ru/62885.html

7.2. Ilepevyenn pecypcoB MHGOPMAIMOHHO-TEJIEKOMMYHUKANIMOHHOI ceTH « UHTEepHeT»

http:// fcior.edu.ru - @enepanbHbIii HEHTP HHOOPMAITMOHHO-00pa30BaTENbHBIX PECYPCOB;
http://elibrary.ru - Hay4yHast anexTpoHHas 6uOiaroTeKa.

7.3. UndopmanMoHHbIe TEXHOJIOTHH, JINLIEH3MOHHOE MPOrpaMMHoe o0ecrieyeHue

JIumeH3MOHHOE MTPOrpaMMHOE 00ecIieueHIe

PexBU3UTHI TUIIEH3HI/ TOTOBOPOB

Microsoft Azure Dev Tools for Teaching
1. Windows 7, 8, 8.1, 10

2. Visual Studio 2008, 2010, 2013, 2019
5. Visio 2007, 2010, 2013

6. Project 2008, 2010, 2013

7. Access 2007, 2010, 2013 u . .

Wnentudukartop noxnucuuka: 1203743421
Cpok aeiicteus: 30.06.2022

(IpoUIeHHE TTOITUCKH )

MS Office 2003, 2007, 2010, 2013

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

JIuuensus 6eccpoyHas

AnTuBupyc Dr.Web Desktop Security Suite

JIMIeH3NOHHBIN cepTU(UKAT
Ceputiinbiit Ne DVG-VI6F-H8S7-NRBC
Cpok aeiictBus: ¢ 20.10.2022 1o 22.10.2023

[udposoit 0OpazoBaTenbHbBIN pecypc
IPRsmart

JIuuensuonnsiit forosop Ne 10423/2311 ot
30.06.2023 r.

Cpox nevictBus: ¢ 01.07.2023 r. o
01.07.2024r.

CBoOogHOe mporpamMmmHoe obecrieuenne: WinDjView, Sumatra PDF, 7-Zip

8. MATEPUAJIBHO-TEXHUUYECKOE OBECIIEYEHUE YYEBHOM JUCIHUITIJINHBI
8.1. TpeOoBaHusi K ayaiuTOPUAM (MOMEIIEHUAM, MeCTaM) /ISl IPOBEACHUS 3AHATHH

1. YueOHasi aytuTOpUs 1JIs1 IPOBeICHUs 3AHATUH JEKIIHOHHOI0 THIIA.

CrenmanusupoBaHHasi MeO€JIb:

[Taptel - 10mT., CTYABS - 2911T.; MOCKa MenoBast - 11IT., kageapa HacTONIbHAS - 1IT., CTYT

MSTKUH - 11IT., KOMIIBIOTEPHBIE CTOJIBI-121T.,

CTOJI OJJTHOTYMOOBBIH! (IIpenoaBaTebCKUiA) - 1 IT.,

mkag ABYXABEPHBIH - 11T.

Hab6op neMoHCcTpanimoHHOTr0 000py10BaHUS M Y4eOHO-HATIIAIHBIX TOCOOUI, 00ECTIeUNBAIOIINX

TEMaTUYECKHE WILTIOCTPAIHU:
WutepakTuBHAas A0cKa- 11T.
ITpoekrop - 1mT.

HoyTt0yxk - 1.

ITK- 10mrT.

2. Y4yeOHass ayauTOpus /Js1 TNPOBEICHUS] 3aHATHHA CEMHHAPCKOr0 THIIA, KYPCOBOIO
NPOEKTUPOBAHUS (BBIMOJHEHUSI KYPCOBBIX PpadoT), IPyNNoOBbIX M HWHIMBHAYAJIbHBIX
KOHCYJIbTALMIA, TEKYLIEr0 KOHTPOJIS U POMEKYTOUHOI aTTecTAlMU.

CrnienmanusupoBaHHas MeO€IIb:
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Hocka menoBast - 1., naptel - 10mT., cTynbs - 30mT., CTyN MATKUHR- 1 1IT., CTOT OJHOTYMOOBBII
MPENOAaBATENbCKHUI — 11IT., KOMIIBIOTEPHBIE CTOJBI - 101IT.

TexHu4yeckue cpefcTBa 00yUYSHHsI, CIyXKaIIKUe I IPeI0CTaBICHUs yueOHON HHOpMaITuu
00JIBILION ayAUTOPUH:

[1K-8 mrT.

OKpaH HACTEHHBIA PYJIOHHBIN — | mIT.

ITpoexrop — 1 mir.

3. llomenienne AJisi cCaMOCTOSITEIbHOM PadoThI.

Otzesn o6cmyKMBaHUS IEYaTHBIMH U3JaHUAMU

CrenumanusupoBanHas MebOenb:Paboune cronsl Ha 1 mecto — 21 mr.Crymes — 55 mt. HaGop
JEeMOHCTPALMOHHOTO 000pYIOBaHUSI M y4yeOHO-HAIIAAHBIX MOCOOMH, 00eCIeYNBAIOIINX TEMAaTHYECKHE
WJUTIOCTPALlMU: KpaH HACTEHHbIN — | 1mIT.

IIpoexrop — 1mT. HoyTOyKk — lmmt.

HNudopmanronno-oubnuorpaduieckuii otaen.

Crienuanu3upoBaHHass MeOeb:

Paboune cronsr Ha 1 MecTo - 6 miT. CTynbs - 6 mIT.

KommbroTepHas TEXHHKa ¢ BO3MOKHOCTBIO TMOAKIIOUEHUs K ceTn «MHTepHeT» 1 obecriedeHneM 10cTymna
B 3JICKTPOHHYI0 HHPOpMaoHHO-00pa3oBaTenbHyto cpeny PI'BOY BO «CeKasl'Ax:

[Tepconanpubrii kommnbiorep — lmr. Ckanep — 1 mr. MOV — 1 mt. OTaen o0cy>KuBaHUS JICKTPOHHBIMH
n3ganusamu Crienuann3upoBaHHas MeOeb:

Paboune cronet Ha 1 Mecto — 24 mt. Crynbs — 24 mr.

HabGop neMoHcTpanoHHOrO OOOpPYINOBaHMS M Y4eOHO-HarJIAHBIX MOCOOHH, 00ecreynBaromx
TEMaTHYECKHe MILUTFOCTPAIIHH:

WntepaktuBHas cucrema - 1 mT. Monutop — 21 mt. CereBoil Tepmunan -18 mr. IlepconanbHbIit
komnbloTep -3 wrt. MOV — 2 mir. [punTep —1mr.

4. Ilomemenne JIsi XpaHeHMs M HNPOPHIAKTHYECKOr0 OO0CITYKMBAaHUSI Yy4eOHOIO
000pya0oBaHMsl.
CnenuanusupoBannas mebens: [lkad — 1 mr., cTyn -2 mr., Kpecao KOMIBIOTEPHOE — 2 MIT.,

CTOJI YTJIOBOH KOMITBIOTEPHBIM — 2 IIT., TYMOOUKH C KJIOUYOM — 2 IIT. Y4eOHOe mocobue
(TIepcoHanbHBINA KOMIBIOTEP B KOMILIEKTE) — 2 MIT.

8.2. TpeGoBaHus K 000PY/IOBAHNIO PA0GOYHMX MECT MPeENoAaBaTe/Isi M 00y4aIoUIUXCsI

1. PaGouee mecTo mpemnogaBaTesi, OCHAIIEHHOE KOMITBIOTEPOM.
2. Paboune mecTa 00yUarONIUXCsl OCHAIIIEHHBIE KOMIBIOTEPOM.

8.3. TpeGoBaHust K cieuaIU3NPOBAHHOMY 000PYAOBAHMIO — HET
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9. OCOBEHHOCTH PEAJ/IMBALIMU JTUCHUITJIMHBI 151 UTHBAJIMAOB U JIUL C
OI'PAHUYEHHBIMH BO3MOKHOCTSAMU 310POBbA

Jlnsa obecriedenust 0o0pa3oBaHUs WHBAIMIOB M OOYyYarOIIMXCS C OrPaHUYEHHBIMHU
BO3MOXKHOCTSIMHM 37I0pOBbsl paspalaTbiBaeTcs (B Cllyyae HEOOXOAMMOCTH) aJalTHPOBAHHAS
oOpa3oBaTesibHasl MpOrpaMMa, UHIUBUIYaJbHBIA y4eOHBIM MJIaH C y4eTOM OCOOCHHOCTEH HuX
NCUXO(U3MUYECKOTO  PAa3BUTUA U COCTOSHHUS  3/10pOBbSi, B YacTHOCTH TPUMEHSAETCS
I/IH)IHBH}IyaHBHBIﬁ moaAXoJ K OCBOCHHUIO AUCHUILIMHBI, WHAWBUAYAJIBHBIC 3aJlaHUA: pe(bepaTLI,
NUCbMEHHBIE pabOThl M, HA0OOPOT, TOJBKO YCTHBIC OTBETHl W JUAJIOTH, WHAMBHIYyaJbHbIC
KOHCYJIbTallM¥, HCIIOJIb30BaAHUC )II/IKTO(i)OHa U JJpyrux 3alrcChiBalOUMX CpEACTB  IJId
BOCIIPOU3BEICHHS JIEKIIMOHHOTO ¥ CEMHUHAPCKOTO MaTepHara.

B eiIsax oOecrieueHust O6yanOHII/IXC$[ HHBAJIUAOB W JIMO C OrpaHUYCHHBIMU
BO3MOXKHOCTSIMM ~ 37I0POBbSl  KOMIUIEKTyeTcs (DOHJ OCHOBHOM y4eOHOH JMTepaTypoi,
aNanTHPOBAHHOW K OTPAaHUYCHHUIO DJICKTPOHHBIX O0pa30oBaTEIbHBIX PECYpCOB, JOCTYH K
KOTOpbIM opranu3zoBan B BUL| Akanemun. B OuOGnmuoreke mNpoBOIATCS HHIUBHUIyalbHbIC
KOHCYJbTAalUU IJIA HaHHOfI KaTCropmuu HOHBSOB&TCHGI)’I, OKa3bIBaC€TCAd IMOMOIIb B pErucTpauu U
UCTIOJIb30BaHUM  CETEBBIX M JIOKAJIBHBIX D3JEKTPOHHBIX  00pa30BaTENbHBIX  PECYPCOB,
HPETOCTABIAIOTCS MECTA B YUTAIBHOM 3aJ€.
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®OH/J ONEHOYHBLIX CPEACTB

10 ANCHUIIIINHC BeruucnurenbHas MaTeMaTHKa
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1. TMACHOPT ®OHJA OLIEHOYHBLIX CPEJCTB IO
JTACHUTIINHE

BreluucnurenpHas MaTeMaTHKA

1. KomneTeHunu, ¢popmupyemoie B mpouecce H3y4eHus: AHCIHILIHHBI

Nunexc DopMyIMpOBKa KOMIIETCHIIUN

I1K-2 Cnocoben 060CHOBATh MPUHUMAEMbIE TIPOCKTHBIE PEILICHHS, OCYILIECTBIISATh
IIOCTAHOBKY M BBIIIOJIHEHUE YKCIICPUMEHTOB TI0 IPOBEPKE UX KOPPEKTHOCTH U
3¢ (HeKTUBHOCTH

[1K-3 CriocoGeH HCTIoIb30BaTh HABBIKU PA3IMYHBIX TEXHOJIOTUH pa3paboTKu
MIPOrPaMMHOTO O0ECTICUeHUSs, ONIEPAIIMOHHBIX CHCTEM, CETEBBIX TEXHOJIOTHHA,
CPEICTB pa3pabdOTKU MPOrpaMMHOT0 HHTepdeiica, IPUMEHEHHUS SI3bIKOB U
METOJIOB (POPMANTBHBIX CIIEIU(UKALINN, CUCTEM yIpaBIeHUS 0a3aMu JaHHBIX

2. Jransl popMUpPOBaHNS KOMIIETEHIIUH B NPOLecce OCBOCHUS! AU CHMIIIHHBI

OcHOBHBIMH 3TanamMu (OPMHUPOBAHUS yKa3aHHBIX KOMIIETEHIMI MpU W3Yy4YEHUU
00y4aromMMHUCS AUCUUIUIMHBI SBIISIOTCS TOCIEI0BATEIbHOE M3yUEHHE COMEPIKATEIBHO
CBSI3aHHBIX MEXIy co00l paznenoB (TeM) ydeOHbIX 3aHATUNA. V3ydeHue Kaxxaoro
pazgena  (TeMbl) TpeANonaraeT  OBJIaJeHHE  OOYyYarOIUMHUCS  HEOOXOIUMBIMU
KOMIIETEHIMsAMU. Pe3ynpTar arTectanuu OOyYarolIMXCsl Ha Pa3IMYHBIX dTamnax
dbopMUpOBaHUS ~ KOMIIETEHIIM  TOKa3bIBa€T YPOBEHb OCBOCHHUS  KOMIIETCHIIUI
00ydJaromyuMHucs.

OTanHoCTh (POPMHUPOBAHUSA KOMIIETEHIIUI MPSIMO CBsI3aHA C MECTOM JUCLMITIMHBI
B 00pa3zoBaTeIbHON MTPOrpaMMme.

Pa3zpnesnl (Tembl ) dopmupyeMble KOMIIETeHIIHHU (KOAbI)

AMCUMILIMHBI [1K-2 I11K-3

Paznen 1. Dnemenrtapnas
TEOpUs MOTPEHTHOCTEN

Tema 1.1 OcHOBHEIE + +
MOHSTHS. Bunnl
ITOTPEUIHOCTEM.
Tema 1.2 CpaBHeHHE + +

TOYHOCTH TPUOIKEHHBIX
qucell, OKpyIJIGHHE 10
BEpHBIX 1TUDP.

Tema 1.3 Haxoxxnenue + +
MpeNeNbHBIX 10~
IPEIIHOCTEN
MPUOTMKEHHBIX 3HAUCHUM

GbyHKIUN

Pasgen 2. UnciieHHBIE METOIBI
pelieHre ypaBHCHUH

Tema 2.1 MeTtoabl + +
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OT/IEJICHUS KOpHEU
ypaBHeHUs. MeToj
MIOJIOBUHHOTO JIEJICHUSI.

Tema 2.2 Metoj nmpocToit
WTEpaInH.

Tema 2.3. MeTox
KacaTelabHBIX. MeTox

XOpJl

Pazgen 3. UnciieHHBIE METOIBI
pEIIeHHS CHCTEM JIMHEHHBIX
anreOpandecKux ypaBHECHUH

Tema 3.1 Ilpsimble MeTOBI
pemennst CJIY: meton
l'aycca

Tema 3.2 UteparimoHHbie
MeTo bl pemenus CJIY:

MECTOA HpOCTOfI uTcpanuu.

Tema 3.3 UrepauronHbie
MeTo bl pemienus CJIY:
MeTo 3enaens

Paznen 4. IntepnonupoBanue
yHKIHIH

Tema 4.1 MeTon
HaWMMEHBIINUX KBAJPaTOB

Tema 4.2
WuTepnonupoBaHue
byHKIHI ¢ TOMOIITBIO
MHorouwieHa Jlarpanxka

Tema 4.3
WuTepnonupoBanue
(GYHKIMII ¢ TOMOIIBIO
MHorowieHa HproToHa

Pasznen 5. Yucaenunoe
WHTETpUPOBaHUE

Tema 5.1 KBanpaTtypHbie

(bopMyJIbI
IPSMOYTOJIbHUKOB

Tema 5.2 @opmyisl
Tpaneuuii 1 CUMIICOHA.

Tema 5.3 CooTHOIIEHHE
MEXIY GopMylIaMu
MPSIMOYTOJILHUKOB,
Tpaneuuii, CuMrcona

Pasnen 6. Unciennoe
TG hepeHIIPOBaHUE

Tema 6.1
JuddepenmpoBanwe mo
HWHTCPIOJIAINOHHBIM
¢dopmynam HeroToHa,
l'aycca, Ctupnunra u
Becceuns.
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3. UHAUKATOPBI JOCTUKEHUS] KOMIIETEHIINI, ()OpMHUpPYyeMbIX B Ipolecce U3y4eHUs JUCHUILTHHbI

IIK-2 - Cnioco6eH 000CHOBATH NPUHUMAEMbI€ IPOEKTHBIE PellleHNs], OCYIIeCTBIAATH NOCTAHOBKY M BHINOJHEHHE IKCIIEPUMEHTOB MO NMPOBepKe
HX KOPPEKTHOCTH U 3P PeKTUBHOCTH

HNnnukaropbl JOCTUAKEHUS
KOMIIETEHIH Kpurepuu oneHMBaHUS pe3yJIbTATOB 00yYeHHUs! CpezcTBa OLCHUBAHHUS Pe3YJILTATOB
o0y4eHust
HEYJIOBJIETB YAOBJIETB X0poLIo OTJIMYHO Texymmii IIpomexyTouna
KOHTPOJIb sl aTTecTalust
[1K-2.2. AHanusupyer He ananusupyer AHanu3upyer HeKOTopbIe AHaIM3UpyeT METOJOJIOTHH U VcmenHo aHanusupyer KOHTPOJIGHBIC Ok3aMeH
MMEIOIIHECS METO[0IOTHH UMeEIOIInecs MeToaogomn MeTO}lGOJ'IOl"I/II/I U TEXHOJIOTUM | TEXHOJOTHMY Pa3paboTKH MeTO):[GOJ'IOFI/II/I U TEXHOJIOTUH BOIIPOCHI,
U TEXHOJIOTUHM Pa3paboTKH | pa3paboTKu MPOrpaMMHBIX IPOrPaMMHBIX POEKTOB. pa3paboTKU HPOrPaMMHBIX TECTUPOBAHUE.
U TEXHOIIOTHH Pa3PadOTKH MPOTrPaMMHBIX POCKTOB IPOCKTOB. IIPOCKTOB.
IIPpOrpaMMHBIX ITPOCKTOB
I1K-2.3. OcymiecTBiser He ymeer 1 He roTOB He MOXKeT OCyIIeCTBIATH VMeeT oCyLIecTBIATh T'oToB 1 ymeer KOHTPOJIGHBIC Ok3amMeH
IOCTAHOBKY ¥ BBIIOJNHEHHe | OCYWCCTBIATE OCTAHOBKY | MOCTAHOBKY M BAINOHEHHE HIOCTaHOBKY U BBIIIOJIHEHHUE OCYIIECTBIIATH IOCTAHOBKY U | BOIIPOCHI,
H BBITIOJIHEHHE 9KCIIEPUMEHTOB I10 IIPOBEPKE | IKCIIEPUMEHTOB IO IIPOBEPKE UX | BBIMOJHCHUE YKCICPUMEHTOB | TECTHPOBAHIE,
OKCIICPUMEHTOB 110 9KCIIEPUMEHTOB 10 HX KOPPEKTHOCTHU U KOPPEKTHOCTH ¥ 3)(QEKTUBHOCTH. | O MPOBEPKE UX WH/IHBUTyJTbHBIC
IPOBEPKE MX KOPPEKTHOCTH | mpoBepke HX KOPPEKTHOCTH | 3(P(PEKTHBHOCTH. KOPPEKTHOCTH H 3a/IaHus K
1 3G (HEeKTUBHOCTH 1 3 PEKTHBHOCTH 5(PeKTUBHOCTH. 71a60PaTOPHBIM
3aHATHAM
T11K-2.5. HpOI/I3BO AT He Bnaneer naBbikamu YacTryHO BlajieeT HaBbIKaMH Bnaneer HaBbikamMu  aHanusa JlemoHcTpUpYyeT BiafieHne KOHTPOJIbHBIE OK3ameH
AHAJIM3a METO/IOJIOTHHI QHAJTM3a METO/IOJIOTHHI METO/I0JIOTHH [IOCTAHOBKU HaBBIKAMH aHaJIM3a BOIIPOCHI,
aHaJIu3 METOA0J0Irnu
HOCTaHOBKH MOCTaHOBKH BBIYHCITUTEIIBHBIX METO/I0JIOTHH [IOCTAHOBKU TECTHPOBAHHE,
IIOCTAaHOBKHU BBIYHCITUTEIBHBIX BBIYHCITUTEIIBHBIX 9KCIIEPUMEHTOB M0 MPOBEPKE UX | BBIYHCIUTEIBHBIX MHIUBHlyIbHbIE
BBIUMCIIUTETBHBIX IKCIIEPUMEHTOB 110 9KCIIEPUMEHTOB 110 IpoBepKe | 3 (HEeKTHBHOCTH. 9KCIIEPUMEHTOB 110 MPOBEPKE | 3aaHus K
MPOBEPKE UX ux 3G eKkTHBHOCTH . ux 3 pexkrTuBHOCTH. MPaKTHIECKIM
9KCIICPUMEHTOB II0 3¢ PEeKTHBHOCTH. 1a00paTOPHBIM
IIPOBEPKE UX AHATHAM .
s dexTuBHOCTH
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ITK-3 - Cnioco0eH HCnoJIb30BATh HABBIKH PA3JIHYHBIX TEXHOJIOTHI Pa3padoTKH NPOrpaMMHOI0 odecrnedeHns, ONMePANHOHHBIX CHCTEM,
ceTeBbIX TEXHOJIOTHI, CPeJACTB Pa3padoTKN NPOrpaMMHOro HHTepdeiica, NpUMeHeHHUs 3bIKOB U MeT010B (OpMAJIbHBIX cleH(HKALNI,
CHCTEM ynpaBJieHusl 0a3aMH JaHHBIX
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HNupukatopsi JIOCTH KEHUS

Kpurepun oneHnBaHus pe3y/IbTaTOB 00y4eHUs

KOMITETEeHIINH

Hey/I0BJIeTB YIOBJIETB X0po1Io OT/INYHO
I1K-3.2. Ananusupyer He anaymsupyer JleMOHCTpUpYeT YaCTHYHBIA JleMOHCTpUpYeT YaCTHIHBIH Ycnemno aHanu3upyer
COBPEMEHHBIE TEXHOJIOTUI COBPEMEHHBIE TEXHOJIOTHH aHaJI3 COBPEMEHHBIX AHAIIN3 COBPEMEHHBIX TEXHONIOTUH | COBPEMEHHBIE TEXHOIOTH
paspaboTtku Web-npunoxernuii u | paspaborku Web- TEXHOJIOTHH pa3padotku Web- paspabotku Web-nprioxeHnii u paspabotku Web-npuiox
KOMIIOHEHTOB IPOTPaMMHBIX TIPUIIOKEHIH M KOMIIOHEHTOB | TPIJIOKEHFH M KOMIIOHEHTOB KOMITOHEHTOB TIPOTPaMMHBIX 1 KOMITOHEHTOB IIPOrpaM
MIPOIYKTOB. TIPOTPAMMHBIX TIPO/TyKTOB. TIPOTPaMMHBIX TIPO/TyKTOB. TPOJYKTOB. TIPOYKTOB

[1K-3.3. PazpabartbiBaeT
KOMITOHEHTBI HHQOPMAI[OHHBIX
CHCTEeM, BKJIIOUas MOJIeNH 0a3
JTAaHHBIX M MOJIEIH Pa3paboTKu
MIPOrPaMMHEIX HHTepdeiicoB

He ymeet u He rotoB
pa3pabaTsBaTh
KOMITOHEHTBI
MH(OPMAIMOHHBIX CHCTEM,
BKJIFOYast MOJIeH 0a3
JTAaHHBIX W MOJICITH
pa3paboOTKK MPOrPaMMHBIX
nHTepdercoB

He mosxet pa3pabaTeiBaTh
KOMITOHEHTBI
HHPOPMALMOHHBIX CHCTEM,
BKJIFOYast MOJIENH 0a3 TaHHBIX
1 MOJIeNH pa3paboTKH
MIPOrPaMMHBIX HHTEP(EHCOB.

Ymeer paspabaTsBaTh
KOMITOHEHTHI HH(POPMAIIOHHBIX
CHCTEeM, BKITFOYast MOJIeNH 0a3
JTAHHBIX 1 MOJIEITH Pa3paboOTKU
MPOrPaMMHBIX HUHTEP(EHCOB.

l'oToB u ymeer paspabat
KOMITOHEHTBI
WH()OPMAIMOHHBIX CHCTE
BKJTFOYast MOJIENH 0a3 1aH
MOJIENTU pa3paboTKu
MPOrpaMMHBIX HHTEpdEit

[K-3.4. Vicrionb3yer 0CHOBHBIE
METOJIBI pa3paboTKH
MHTEJICKTYaIbHBIX CHCTEM U
CIIEIU(UKY aKTyaTBHBIX
MPOOJIEMHBIX 00JIACTEi,
TEOPETHYCCKHE TIONIOMKEHHSI JIsT
HOCTPOCHHS HHTEILICKTYTbHBIX
CHCTEM, TIPEIHA3HAYCHHBIX JUTS
PpeILCHHS PasiMYHbIX 337184

He ucnone3yet ocHOBHBIE
METO/BI pa3paboTKU
HHTEIUICKTYaIbHBIX CUCTEM
U cnenuduKy akTyanbHBIX
poOJIeMHBIX 00JIacTeH,
TEOPETUYECKHE MTOJOKECHUSI
JUTSL HOCTPOCHHS
HHTEJUICKTYaIbHBIX
CHCTEM, IpeTHA3HAYCHHBIX
JUTS PELICHUST PA3IIYHBIX
3amadq

YHacTUiHO UCTIONB3YET
OCHOBHBIE METOJIBI Pa3pabOTKU
HHTEJUICKTYaIbHBIX CHCTEM K
CIIEIU(UKY aKTYaTBHBIX
MPOOJIEMHBIX 00JIACTEi,
TEOPETHUUCCKHUE TOJIOKEHHUS JUTS
TOCTPOCHHSI MHTEIUICKTYITbHBIX
CHCTeM, MPETHA3HAYCHHBIX JUTST
PeILICHHSI PasIYHbIX 33/1a4.

Hcrnonb3yer 0CHOBHBIE METOIbI
Pa3pabOTKN MHTEIUICKTYaIbHBIX
CHCTEM U CIIeIU(HKY aKTyaTbHbIX
MPOOJIEMHBIX 00JTACTEH,
TEOPETHUECKHUE MOJIOKEHHUS JUTS
TIOCTPOCHUS] MHTEJIICKTY TTbHBIX
CHCTEM, NIPe/IHA3HAYCHHBIX JUTs
PeILEHHS PasTMYHbIX 3a/1a4.

‘Yenento uerosnb3yer OCHO
METOIBI pa3pabOTKI
HHTEJUICKTYaIbHBIX CHCTEM
CIIEIU(HUKY aKTyaTBHBIX
MPOOJIEMHBIX 00JIACTEH,
TEOPETHUUCCKHE TTOJIOKEHHUST
TIOCTPOSHHUS] HHTCIUIEKTyaJIb
CHCTEM, TIPETHA3HAYCHHBIX
PEILLCHHS Pa3IMYHBIX 3a/1a4.

4. Kommjekr KOHTPOJ/IbHO-OIICHOYHBIX CPEACTB 10 JUCIHUILJITUHE

Bomnpocsl k 3K3aMeHy
10 IUCUUIIIMHE «BpruncauTenpHas MaTEMaTHKA

1. OcHOBHbBIE UCTOUYHUKH M Kiaccuukanus norpemHocreid. @opmanbHoe onucanue. OreHka
IIOJTHOW MOTPEIIHOCTH. 3a/1a4i, C KOTOPBIMU UMEET JIEN0 dJIEMEHTAPHAs TEOPHUS MOIPEIIHOCTEN.

2. TouHble U NpUOIMKEHHBIE Yuca. TUITBI OKPYTIIEHUH, IPUMEPHI.

3. AOCONIOTHAasT M OTHOCUTENIbHAs MOTPEUIHOCTH NPUOIMKEHHOIO 4YMCIa, HMX CMBICT U
B3aUMOCBS3b.

4. OO6nacTh HEONpPEAeNEHHOCTH TOYHOTO YHCia, Ipe/ieibHble OrPEIIHOCTH €ro MPUOIMKEHUS,

ux opMyIibl, CBOMCTBA, B3aUMOCBSI3b.

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

6. OO6nacTb HeolpeIeIeHHOCTH TOYHOTO YUCIIa (OIIEHKH TOYHOIO YHClia) Yepe3 NpUOInKEHHOE
U €TO0 Mpe/iebHbIe MOTPEIIHOCTH.

7. 3Havamme nu@pel, BEPHBIE B Y3KOM M B IIMPOKOM CMBICTaxX 3Havamie mudpsl. Bepabie u
COMHMTEJbHbIE LU(PBHI.

8. [IpaBuiia 3anucyu NpuOIMKEHHBIX YHCEI, TIPUMEPBI.

9. [IpenenpHast aOconMOTHAsE TMOTPEIIHOCTh NPU OKPYIICHUH NPUOIMKEHHS, HaWIy4llero
MpUOIVHKEHUS, TOYHOTO Yrcia. [lorpentHoCTh OKpyTIIeHHS.

10.  BnusHue OKpyIVIEHUI Ha HAJTMYKE BEPHBIX U COMHHUTEIbHBIX LIU(P YncIa.

I1. [TorpemHOCTs MPUOIMKEHHOTO 3HAUYEHUs (PYHKIMHU, 00JIACTh HEONpPEAEIEHHOCTH TOYHOTO
ancna f(4,B).

12. dopMyrna mpeensHoi abcomoTHO morpemnocty uncna J (4,0) . Cryuait gpyrkiun omHoro
apryMeHTa.
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10.

11.

13. [IpenenpHble MOTPEIIHOCTH PE3YyNbTaTOB apU(PMETHUECKUX ONepaluii, CTENeHH U KOpHS.
YacTHbli cirydaid, KOTIAa OJHO U3 YUCEI TOYHOE.

14. OOparHas 3a/1a4a TEOPUHU TOTPEITHOCTEH U €€ PEIICHHE.

15.  Meroas! oTaeneHus KopHei ypaBHeHHs. Teopema o cymiecTBoBaHUM KOpHS (0/71).

16. YTounenue kopHed. JleMma 00 oOIeHKE TpeAeNbHOW aOCOTIOTHON  IMOTPEIIHOCTH
IpUOJINKEHHOTO KOPHSL.

17. MeTo moToBUHHOTO AeneHus. Teopema.

18. Merton xopa. Teopema.

19. Meron Herotona. Teopema.

20.  Tpsmeie metoas! pemennst CJIY: meton 'aycca
21.  Hrepanuonnsie MeTo bl pemeHus CJIY: MeToa mpocToil uTepaiuu.

22.  Wrepaumonusle MeTo bl pemenus CJIY: meron 3einens

23.  MerpuuecKkue NpocTpaHCcTBa, IpUMepsl. Buibl MeTpuk.

24. ITocraHoBKa 3aauu UHTEPHOAUPOBAaHU. VIHTEpIIOIALMOHHBINA MHOTOUIEH Jlarpanxka.

25.  llorpemHocTy, BOSHUKAIOLIME IPU UHTEpHoinpoBaHuu. [lorpemyocts meTona.

26. 3ajaum, CBsI3aHHbBIE C OLICHKOW MOTPEITHOCTH METO/IA.

27.  HeycTpanuMass MOTPEIIHOCTh HMHTEPHOMANUOHHOW  Qopmynsl Jlarpawxka. Ciyuvaii
PaBHOOTCTOSIIHX Yy3JI0B (0/1).

28.  HnrepnonsauuonHas GopMyna HeroToHa Ju1s ciaydas paBHOOTCTOSIIUX Y3JI0B.

29. [TpubnmxeHHbIE POPMYIIBI IS TOTPEITHOCTH HHTEPIIOJISIIUH.

30.  IlocraHOBKa 3a7a4M YMCIEHHOro MHTErpupoBanus. KaaparypHslie GopMyIIbl.

31. ®opmynsl Hetotona-Koteca, cnyyan n=1u n=2.

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

33. [TpuOnurkeHHBIE OLIEHKH MOTPEIIHOCTH METO/1a KBapaTypHBIX (GOpPMYIL.

3amaum K IK3aMeHy
0 IUCHUIUTNHE «BhruncinTeIbHas MaTeEMaTUKA)

OIpe/ennTh, KaKOe PABEHCTBO TouHee: /44 = 6,63; 19/41=0,463.

OKpYTJINTE COMHHMTENbHBIE UPPHI YKCIIa, OCTABUB BEPHBIE 3HAKU B y3KOM cMbIcie 22,553 (£0,016)
. Onpenenutb aOCONIOTHYIO MOTPELIHOCTD PE3YJIbTATA.

OKpyrUuTh COMHUTENbHbIE HU(PBI YUCIIA, OCTABUB BEPHbIE 3HAKM B IIMPOKOM cMbicie 2,8546;
6 =0,3%. Onpenenntsh aOCOTIOTHYIO MOTPELIHOCTD PE3y IbTaTa.

Haiitu npenenbHble aOCOMIOTHBIE U OTHOCUTENIbHBIE MOTPEIIHOCTH YHUCEN, €CJIM OHU UMEIOT TOJIBKO
BepHbIe LUGPHI B y3koM cMebicie: 0,2387.

Haiiti npenenbHble aOCOMIOTHBIE M OTHOCUTENIbHBIE MOTPEIIHOCTH YHUCEN, €CJIM OHU UMEIOT TOJIBKO
BepHbIe UGBl B IIMPOKOM cMbiciie: 42,884.

BBIUMCINTE M ONPENENWTh  IOTPEIIHOCTH  pe3yjbTaTa: X = M;b), a=13,5(£0,02),
c—

b=3,7(£0,02), m =4,22(£0,004), c =34,5(£0,02), d = 23,725(£0,005)

B ypaBHeHUM OTACIUTH KOPHU aHATTUTHIECKU 2X +5x-3=0.

B ypaBHEeHUU OTNIENUTH KOPHH rpadruecku 5% 13x=0.

B ypashernn 92X 105x2 —4—0 YTOYHHTb IOJOKUTEIbHBIA KOPeHb MeTOIoM HbIOTOHA 10

abcomotaon Tounoctu 0,0008.

Haiit WHTEpMOSIMUOHHBIA MHOTOWIeH Jlarpamka, KOTOPBI B TOYKax X, =—3, x; =—Lx, =2

HPUHUMAET COOTBETCTBEHHO 3HAYEHUS Vo = —5, ¥, =—11,y, =10,

CocTaBUTh TaOJIHIly PA3HOCTEH PA3TUYHBIX MOPSIKOB TIPU CIIETYIONINX 3HAYCHHSIX
Xo=-3,x="2,x,=-1Lx;=1,x,=2 y,=62,y =12,y,=2,y,=6,y, =32,
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12.

13.

14.

15.
16.

17.

18.

HaiiT uHTEpHONANMOHHBIN MHorowieH HproToHa aus GyHkuumu Y = f(X), ecnd HM3BeCTHBI €€
sHaueHus: S (1) =6, f(3) =24, f(4) =45,

Haiitu wnTepnonsauuoHHbii MHOorowieH HeroTona mis ¢yHkumu f(x)=2" 1o ee 3HAYCHHUSM B
Toukax X, =—L, x, =0,x, =1, x; =2, x, =3,

Bbruuciute npuOIMKeHHOE 3HaueHHe Npou3BOAHON (yHKImu f(x)=e* B Touke x=/,05 Ha
untepsane [1:1,3] npu pas6uennn nntepBaga Ha 3 PaBHBIC YACTH C HCIIONB30BAHHEM (DOPMYIIB,
OCHOBAHHOM Ha MepBOW MHTEPNOIALNOHHON hopmyiie HproToHa.

OnpeenuTs, Kakoe paBeHCTBO TouHee: 7/15=0,467; /30 =5.48.

OKpyrUuTh COMHHUTENbHbIE HU(PBI YUCIA, OCTaBUB BEPHbIE 3HAKM B Y3KOM cMbicie 17,2834;
6 =0,3%; OnpenenuTh aOCOMOTHYIO MOTPEITHOCT PE3YJIbTATA.

Haiiti npenenbHble aOCOMIOTHBIE 1 OTHOCUTENIbHBIE MOTPEIIHOCTH YHUCEN, €CJIM OHU UMEIOT TOJIBKO
BepHbIe HUGPHI B y3KOM cMbicie: 3,751.

Haiiti npenenbHble aOCOMIOTHBIE M OTHOCUTENIbHBIE MOTPEIIHOCTH YHUCEN, €CJIM OHU UMEIOT TOJIBKO
BepHbIe LUGPHI B IIMpoKoM cMbicie: 0,537.
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CEBEPO-KABKA3CKAA T'OCYJAPCTBEHHAS AKA/IEMUA

Kadenpa MaremaTuka
20 -20_ yueOHbIH roa

Dk3aMeHanMoHHbIN Omiter Ne 1

10 AUCUUIUIMHE BoruncnurenbHas MmaTreMaTHKa
JUIst 00yJaromuxcs o HanpasyieHuto noarotoBku 09.03.04 ITporpamMmMHas HHXEHEpHS

1. OcHOBHBIC UCTOYHUKH W KJIacCUUKAIMS MOTpenTHocTel. dopMaabHOE OMUCaHUE.

OneHka MoJIHOM NOTPEIIHOCTH.
2. [Ipubmm>keHHBIE OLIEHKH MOTPEIIHOCTH METO/Ia KBaAPaTypPHBIX (POPMYIL.

3. Haiitu aOGCONIOTHYIO U OTHOCHUTEIBHYIO MOTpemIHoCcTH uyucia 4,17, ecnu TodHOE
YHUCJIO PaBHO 4.

3aB. kadeapoit «MaremaTuka Kouxkapos A.M.
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KoHTpoJibHBbIE BONIPOCHI

10 AU CHUIIIINHC «BpruncnurenbHas MaTeMaTHKay

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 pynkiun 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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VUHAUBHAYAJbHBIE 32/1aHUsI HA JIA00pPATOPHbIE 3aHSITUSA

10 ANCHUITIINHC «BplunciurebHasg MaTeMaTHKaY

Nel. JjiemenTapHasi Teopusi NOrpemIHoOCTEN

1) Omnpenenuts, 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) Haiitu npenensHbie a0CONIOTHBIC U OTHOCUTENBHBIC MTOTPEITHOCTH YUCEIN, €CITU OHU MMEIOT TOJIBKO

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

BapuanTsl
Ne 1. 1)+/44 = 6,63; 19/41=0,463.
2) a) 22,553 (20,016);
6)2,8546; 6 =0,3%.
3) a) 0,2387; 6) 42,884.
Ne3. 1) 4/10,5 =3,24; 4/17 =0,235.
2) a) 34,834; 6 =0,1%j;
6) 0,5748 (£0,0034).
3) a) 11,445;6) 2,043.

Nes. 1) 6/7=0,857;,/48 =2,19.
2) a) 5,435(10,0028) ;

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

Ne7. 1) 2/21=0,095;22 = 4,69 .
2) a) 2,4543(£0,0032) ;
6) 24,5643; 06 =0,1%.
3) a) 0,374; 6) 4,348.

Ne9. 1) 6/11=0,545; /83 =9.11.
2) a) 21,68563; 0 =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 =0,042%;
6) 13.6253 (0,0021).
3)a) 18,357, 0) 2,16.

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

Ne2. 1) 7/15=0,467; /30 =5,48.
2) a) 17,2834; 6 =0,3%;
0) 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; 6 =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; & =0,2%;
6) 8,345 (+0,0022).
3) a) 20,43; 6) 0,576.

Ne10. 1) 17/19=0,895,./52 =7,21.

2) a) 13,537(10,0026) ;
6)7,521; 6 = 0,12%.
3) a) 5,634; 6) 0,0748.

Nel2. 1) 50/19=2,63;427 =5,19.
2) a) 1,784 (£0,0063) ;
6) 0,85637; 6 =0,21% .
3) a) 0,5746; 6) 236,58.

Ne1d. 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; & = 0,22% .
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; & = 0,32%.
3) a) 12,688; 6) 4,636.

Ne21. 1) 18/7 =2,57 ;422 = 4,69.
2) a) 0,39642 (£0,00022) ;
6) 46,453; 6 =0,15% .
3) a) 15,644; 6) 6,125.

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

Ne25. 1) 12/7 =1,71 /47 = 6,86.
2) a) 72,354; 0 =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 = 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 (10,0072).
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; & = 0,43%;
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 =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 6 =0,18%;
3)a) 0,573; 6) 3,6761.

Ne26. 1) 6/7 = 0,857 A[41 = 6,40.
2) a) 0,36127; (£0,00034).
6) 46,7843 6 = 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, & =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 TNPEJCIbHbIC AOCOIIOTHHIC MOTPEIIHOCTH,

OKpYTJIds UX € HM30BITKOM:

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

HpeIIeHI)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; sto

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.

Tax kax @,, <0,05, To 00e ocTaBmuecs 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, =2,35; 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 uncaa 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%.

No 2. Bolunc/ieHre MOrpenrHoCTeil

1) BBIUUCIHTH U OTIPENETUTH MOTPEITHOCTH PE3YIbTATA.
2) BBMHCIUTD U ONPENEUTh OTPEITHOCTH Pe3yIbTaTa.

Bapuant Ne 1

b
)X =—2 ¢ =3,85(20,01). b= 2,0435(0,0004) . ¢ = 962,6(*0,1).

e

33



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

¢ =8,2(+0,05), m =12,417(x0,003), 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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X = Ja-b L a=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) .

)X =—" 4=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
h y=8b 4=1,24520,001), b=0,121(0,0002).
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 =95 4=0,327(20,005) . b=3,147(£0,0001) , ¢ = 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(x0,03), 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

DX = “T a=2,16(x0,005) . b =10,163(0,001). ¢ = 50,18(0,02).
C
3

2y =M (a+d) 5-10,520,01), b =3,5(20,04), m = 4,26(x0,001),
c+d

¢ =34,2(20,01). d = 23,723(0,002) .

Bapuant Ne 15

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

Je

36



(a+b)c
m+n

2
%) X:[ } _a=5,1(£0,05). b=14,21(x0,01), ¢ =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 = 3009:4135 _ 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°.
Orser: 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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N

~2,0567-8,777 2,0567-8,777

2.6632 7,092

0,0001 0,0204 _0,0204
+ +2

N 50567 8.777  2.663

=2,545~2,55.

=0,000049+0,00233+2-0,00766 =

OrTBeT:

=0,00238+0,01532=0,0177=1,77%; a)y =2,55-0,0177 = 0,046.

N ~2,55(+0,046); Sy =1,77%

Ne 3. Meroapb! perneHusi HeJIMHEHHBIX YPABHEHH I

1) B ypaBHEHMH OTIEIUTH KOPHU aHATUTHYECKH.
2) B ypaBHeHHMHU OTIAENUTH KOPHH Irpa)MuecKy U yTOYHUTH HOJIOKHUTEIbHBIA KOpeHb MeTooM HeroToHa

1o abcomrotHoi Tounoctu O = 0,001.

Nel
1) 2%+ 5x — 3 = 0;
2) 3x* + 4x® —12x* -5 =0,

3) 0,5+ 1= (x—2)%

4) (x— 3)cosx =1, —2mr = x = 2m.
Ne3
1) 5%+ 3x = 0

2)x*—x—1=0;

3)x*— 2405 =0;

4) (x—1)* - lg(x+11) = 1.
Ne5

)3 t—2—x=0;

2) 3x* + 8x% + 6x* — 10 = 0;
3) (x— 4)? - loggs(x —3) = —1;
4)5sinx = x.

No7

1)e ™™ —2x+1=0;
2)x*+4x®—8x*—17=0;
3) 0,5 — 1= (x+ 2)%

4) x*cos2x = —1.

N9

1) arctg(x— 1) + 2x = 0;
2)3x* +4x*—12x° 4+ 1 =0;
3) (x—2)%2* =1;

4) x* — 20sinx = 0.

Nell
1) 3%+ 2x—2=0;

No2

1

1) arctgx T3 0;

2)2x® —9x*—60x+ 1=0;

3)legy(—x)] - (x +2) = —1;
) T

4) sin (x + E) — 0,5x=0.

N4

1)3*—2x—5=0;

2) 3x* + 8x%+ 6x°— 10 = 0;

3) 2x*— 0,5 — 3 = 0;

4) xlg(x+1) = 1.

Neb6

1) 2arct ! 0
arctgx ——— = 0;

) g o 2x8

2) x*—18x*+ 6 = 0;

3) x"- 2% =1;
4)tgx=x +1, —n/2<x<mw/2
Neg

1) 5*— 6x—3=0;
2)x*—x*—2x*+3x—-3=0;
3) 2x* — 0,5 — 3 = 0;

4) xlg(x+1) = 1.

NelO

1) 2arcctgx —x +3 = 0;

2) 3x* —8x* —18x° 4+ 2 = 0;

3) 2sin(x +E} = 0,5x2 — 1;
3
X
4) Eﬂgx—i-l- 1=0.

Nel2
1) 2arctgx — 3x+ 2 = 0;
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2)2x*—8x*+8x*—1=0;
3) [(x—2)* —1]2* =1,
4) (x — 2)ecosx =1,
Nel3
1)3*+2x—5=0;
2)x*—4x?—8x>+1=0;
3)x*—34+05=0;

4) (x—2)* - lg(x+11) = 1.

—2m = 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

Ne*+x+1=0;
2)2x*—x*—10=10;

3) 0,5 —3=(x+2)%

4) x*cos2x = —1, —n/2<x=<w/2
Nel9

1) arctg(x— 1) + 3x = 0;

2) x* —18x* + 6 = 0;

3) (x—2)%2* =1;

4) x* — 20sinx = 0.

No21

1) 25 —3x—2=0;
2)x*—x?—-2x*+3x—-3=0;
3) (05 +1=(x—2)%

4) (x— 3)cosx =1,
No23
1)3*+2x—3=0;
2) 3x* —8x* —18x> + 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)* - logy(x —3) = —1;
4) 5sinx = x — 0,5.

No277

e ™ —-2x+1=0;

2) 2x*—x*—10=0;
3)0,5—3=—(x+1)%

4) x“cos2x = —1.

—a/2 < x<m/2

2)2x*+8x3+8x*—1=0;
3) [log.(x+2)] - (x—1) = 1;
4)sin(x —05)— x4+ 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;
Hxlg(x+ 1) = 1.

Ne20

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

3) 2sin x +g} = x2-05;

—n/2<x<m/2

x
4) Eﬂgx—i-l- 1=0.

No22

1) arcctgx +2x —1 = 0;
2)3x* +4x? —12x7 +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) xlog(x+ 1) =1;
4)cos(x+0,5) = x°.

Ne26

1) arcctg(x— 1)+ 2x — 3 = 0;
) x*—x—1=0;
3) (x—1)*-2¥=1;
) tgix=x+1,
No28
1)3*—2x—5=0;
2) 3x* 4+ 8x% + 6x7 — 10 = 0;
3)2x*— 05— 3=0;

) xlg(x+1)=1.

—m/2<x<m/2
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Ne29 Ne30

1) arctg(x— 1) + 2x = 0; 1)3*+5x—2=0;

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

Oo0pa3sen BbINOJHEHUSA 3a1aHUSA
1)5*—6"—3=0;
Otnenmuth KOpHH — aHanuTHdeckw. (O003HaUYMM flx) =5% —6x — 3. HaxomuMm  mpon3BOIHYIO

&
sv =2,
Ins%’ X

fx) = 5¥In5— 6. Byucmm KOPEHb TIPOM3BOIHOI: 5°lg5—-6=0;

_ 1g6-lg(in5) _ 0,7782-02065 _ 0,5717
T 1gs 06990 0.6990

0,82

CoctaBuM TabauIly 3HaKOB (PyHKIMN flx) , ToJIarasi X paBHbBIM:

a) KpUTHYECKMM  3HAa4eHUSIM  (QyHKOMM  (KOpHSM  TNPOM3BONHOH) WIAM  ONM3KMM K  HUM;
0) TpaHUYHBIM 3HAYEHHUAM (FCXOJIS M3 00IACTH TOMYCTHUMBIX 3HAYSHUI HEM3BECTHOTO):
Tax xak npoucxoosm oOee nepemeHvl 3HAKA PYHKYUU, MO YpaGHeHue umeem 08a OelcmeumenbHuiX KOpPH.

X oo 1 400

sign fin) + - +

Ymobsl 3aeepuiums onepayuio omoeneHus KopHell, ciedyem YMeHbUUMb NPOMENCYMKU, cooepicauyue
KOPHU, MAaK 4moobwsl ux oauna oviia we doavwe 1. [ns smoco cocmagum HOBYI0 MAOIUYY 3HAKO8 QYHKYUU

flx):

X -1 0 1 2
sign f(n) + - - +
Otcrona BHJIHO, 4TO KOpHHU 3aKIH0YEHBI B CIEeIyOLIUX MIPOMEKYTKAX:

¥ £ [_Lﬂ]FX: e [1,2].

2) Otaenuts kopuu ypasuenus € +0,5x° —4 =0 rpaduuccku U yTOYHUTD MONOKHTEIBHBIA KOPCHB
mertogom Hetotona 1o a6eomnrorroii Tounoctu O = 0,0008.

JI1s1 rpapUuecKoro OT/IeIeHNs KOPHEH TaHHOE ypaBHEHHE YIOOHO 3amucarh B PaBHOCHIBHOM (hopMe
e” =4-0,5x". Mo rpapuxy BugHo, uto ypaBHemme wumeer msa kopusi &, €(—=3;—2) u

fz €(2;2,5). MpoBepum 3T0 BHUKCICHAEM 3HAKOB HEMPEPHIBHOM (DyHKIIAN f (x)= el + 0,5 x1—4
Ha KOHLIaX HaWJICHHBIX HHTEPBAJIOB:
£(=3)=1,0..>0, f(-2)=-13...<0;
£(2)=-0,5..<0, £(2,5=0,7..>0,
TO €CTh KOPHU OT/EJIEHBI BEPHO.
YTOYHUM IONOKUTENBHBIN KOPEHb «f , € (2; 2,5).
[TpoBepuM BBINOIHEHUE YCIOBUHA TE€OpEMBI 2.2:
1) dyukuus f (x) = " + 0,5x 2 4, oueBuIHO, HempepblBHA M ABaKIAbl auddepeHImpyeMa Ha
CErMEeHTE [2; 2,5];
2) HaxoAuM: f’(x) = 0,260’2x+ X, f”(x) = 0,0460’2x + 1; mepsas u BTOpas nMpousBOHbIE, OYEBHIIHO,
COXPAHAIOT HaRE 'ﬁeﬂ'[ﬂ}’ 3—,5].] =d&e nonoxkuTENbHBI);

3) f(2)f (?5)(‘2-04;3“— &gf}ro]sn_e ﬁ)a:KTﬁﬁecxn YK€ MPOBEPEHO.
) xlogy(x + l(j = 2;
‘1) arcctgx+2x —1=0; 40
2)3x* 4+ 4x® —12x° 4+ 1 = 0;
3) (x+ 2)log,(x) = 1;
4)sin(x + 1) = 0,5x.




Bce ycnoBus Teopemsr 2.2 BeInonHeHb. Haiinem HavanpHOE MpHONMKEeHUE KOpHS u3 ycioBus (2.6). Tak
14
kak f(2,5)>0, £"(2,5) >0, 10 ycnosue (2.6) BHIIONHEHO /U1sl HAYATBHOTO NPHOTHKEHAS
x,=b=25. ()
Ucnonr3yem pacuernyro popmymy (2.5), KoTopas B JaHHOM MIpAMEpe MPUHIMAET BUI:
e +0,5x> —4

X =X — . (**)
1
n+ n 09260,2):” +xn

IIpenenpHble aOCOMIOTHBIE NOTPEITHOCTH NPHOIMKEHUH X, OyaeM HaxoauTs 1o gopmysne (2.4). s storo

OIIpEeNEeNM KOHCTaHTy 1,1

m, = min | £'(x)|= min |0,2¢"" +x|=0,2¢"** +2=2,29 ...
[2:2,5] [2;2,5]

2

<1l

(mpu okpyryieHun ymcna 2,29... MOCTaBIIEH 3HaK = OKPYIVIEHHS 6 MeHbUlyI0 CTOPOHY, TaK Kak 4ucio /711, B
¢dopmyre (2.4) MOXXHO ITMTIIH 3aHU3UTE). Dopmymna (2.4), cnenoBarenbHO, IPUMET BU:
0.2x, 2
‘ e ™ +05x; —4

Pesynprarsl pacueToB no gopmynam (*), (**), (***) 3anocum B cnenyrontyio Tabnuiy (= — 3HaK OKpyIJICHUS
YHUCIIa 10 0ONOIHEHUIO):

(***)

X,

n xn E Axn é
0 2,5 0,39

1 2,2266 0,071

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

Tak kak 0,000059 < 0,0008, To TpeOyemasi TO4YHOCTh JOCTUTHYTA.

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

Ne 4, Meton utepauui

MetogoM wuTepanuii pemuTh CHCTEMY JIMHEHHBIX ypaBHEHHMH ¢ TouHocThio 10 0,001,
NpeABAPUTEIBHO OLIEHUB YUCIO HEOOXOAMMBIX IS ATOTO LIAaroB.

x; = 0,23x, — 0,04x, + 0,21x, — 0,18, + 1,24;
x, = 0,45x, — 0,23x, + 0,06x, — 0,88;
x; = 0,26x, + 0,34x, — 0,11x, + 0,62;

a1 W = 0,05, — 0,26x, + 0,34x, — 0,12x, — 1,17.
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x, = 0,34x, — 0,08x, + 0,17x; — 0,18x, + 1,42;
x; = 0,16x, + 0,34x, + 0,15x,—0,31x, — 0,42;

{ = 0,21x, + 0,12x, — 0,34x; — 0,16x, — 0,64;
x, = 0,21x, — 0,26x, — 0,08x, + 0,25, + 0,83.

x, = 0,16x; + 0,12x, — 0,14x, + 0,27x, — 0,65;
x; = 0,37x, + 0,27x, — 0,02x;—0,24%, + 2,23;

{xl — 0,32x, — 0,18x, + 0,02x, + 0,21x, + 1,83;
3 WX = 0,12x; + 0,21, — 0,18, + 0,25x, — 1,13.

x, = 0,42x;, —0,32x, + 0,03x; + 0,44;

x, = 0,11x; —0,26x, — 0,36x; + 1,42;
x; = 0,12x, + 0,08x, — 0,14x,—-0,24x, — 0,83;

x, = 0,15x; — 0,35x, — 0,18x; — 1,42.

X, = 0,11x, 4+ 0,23x, — 0,15x; + 0,32, + 0,84;
x; = 0,05%, — 0,12x, + 0,14x,—0,18x, — 1,16;

{xl — 0,18x, — 0,34x, — 0,12x, + 0,15x, — 1,33;
xs = 0,12x, + 0,08x, + 0,06x; + 0,57.

x, = 0,24x, — 0,31x, + 0,15x, — 0,18;
x; = 0,06x; + 0,15x, + 0,23x, + 1,44;

Ne§
{ = 0,13x, + 0,23x, — 0,44x, — 0,05x, + 2,13;
N6 s = 0,72, — 0,08x, — 0,05x5 + 2,42.

—0,21x; + 0,33x5 + 0,22x, + 0,62;
Xg = 0 321:1 0,18x, + 0,05x; — 0,19x, — 0,89;

{xl =0 1?x1 +0,31x, — 0,18x; + 0,22x, — 1,71;
xa = 0,12x, + 0,28x, — 0,14x; + 0,94.
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X, = 0,13x; + 0,27x, — 0,22x; — 0,18, + 1,21;
= —0,21x, — 0,45x, + 0,18x, — 0,33;

%3 = 0,12x, + 0,13x, — 0,33x; + 0,18, — 0,48;

g WX = 0,33x, — 0,05%, + 0,06x; — 0,28x, — 0,17.

%, = 0,19x; —0,07x, + 0,38x; — 0,21, — 0,81;
= —0,22x, + 0,08x,+0,38x, + 0,33x, — 0,64;
X3 = 0,51x, — 0,07x, + 0,09x; — 0,11x, + 1,71;

o x, = 0,33x, — 0,41x, — 1,21.

= 0,22%, — 0,11x; + 0,31x, + 2,7;
Iz —_ D 381?1 D 121:34'0,2 21-4. - 1,5,
x; =0,11x; +0,23x,—0,51x, + 1,2;

npo Vo= 0,17x; — 0,21x, + 0,31x; — 0,17.

x, = 0,18x, + 0,52x,+0,21x, + 1,17;
%3 = 0,13x, 4+ 0,31x, — 0,21x, — 1,02;

Nell x, = 0,08x; — 0,33x5; +0,28x, — 0,28.

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

L2 X, = 0,11x; + 0,12x, — 0,03x, — 0,8.

= 0,08x;, — 0,03x, — 0,04x, — 1,2;
x?_ = 0,31x, + 0,27x,—0,08x, + 0,81;
%z = 0,33x;, — 0,07x; + 0,21x, — 0,92;
xs = 0,11x, + 0,03x, + 0,58x, + 0,17.

{ .= 0,07x, — 0,08x, + 0,11x, — 0,18%, — 0,51;

Nel3
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x, = 0,12x; —0,23x, + 0,25x; —0,16x, + 1,24;
x, = 0,14x, + 0,34x,—0,18x, + 0,24x, — 0,89;
x; = 0,33x, + 0,03x, + 0,16x; — 0,32x, + 1,15;
Nold x, = 0,12x; — 0,05x, + 0,15x, — 0,57.

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;
Nel5 x, = 0,25x; +0,22x, + 0,14x; + 1,56.

x=0,14x+0,23x.+0,18x:+0,17x.—1,42;
x> =0,12x—0,14x. + 0,08x; + 0,09x. — 0,83;
x:=0,16x1+0,24x.—0,35x.+1,21;
x:=0,23x—0,08x2+0,55x:+ 0,25x. + 0,65.

Nel6

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

Nel?7

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

x:=0,13x:—-0,12x: + 0,09x: — 0,06x: + 0,48;
x:=0,11x:40,05x.—-0,02x; + 0,12x. — 2,34;
x+=0,13x:+0,18x:+0,24x; + 0,43x: + 0,72.

Nel8

xi=0,15x+0,05x:—0,08x; + 0,14x. - 0,48;
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:s=0,21x.-0,16x:+ 0,36x; — 0,88.

Nel9

x1=0,28x—-0,17x5+0,06x.+0,21;
x>=0,52x14+0,12x.+0,17x:—117;
x:=0,07x—0,18x.+0,21x:—0,81;
xa=0,11x1+0,22x.+ 0,03x: + 0,05x. + 0,72.

Ne20
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x1=0,52x.+0,08x;+ 0,13x:—0,22;
x:=0,07x—0,38x.—0,05x: + 0,41x: + 1,8;
x:=0,04x1+0,42x.+0,11x:—0,07x.—1,3;
xa=0,17x1+0,18x.—0,13x;+ 0,19x.+ 0,33.

No21

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

Ne22

xi=0,17x.—0,33x:+0,18x. —1,2;

x> =0,18x>+0,43x;: — 0,08x: + 0,33;
x:=0,22x+0,18x2+0,21x5 + 0,07 x: + 0,48;
x:=0,08x1+0,7x:+0,71x: + 0,04x, —1,2.

Ne23

xi=0,03x1—0,05x: +0,22x; — 0,33x: + 0,43;
x:=0,22x4+0,55x.—0,88x:+ 0,7x: — 1,8;
xs=0,33x:+0,13x.—0,08x; — 0,05x: — 0,8;
x:=0,08x1+0,17x.+0,29x: + 0,33x: +1,7.

No24

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

Ne25

x=0,32x—0,16x.—0,08x:+ 0,15x: + 2,42;
x:=0,16x—0,23x.+0,11x: —0,21x: + 1,43;
xs = 0,05x:—0,08x> + 0,34x:—0,16;

xa=0,12x1+0,14x. —0,18x; + 0,06x. + 1,62.

Ne26

X

=0,08x.—0,23x:+0,32x. + 1,34;

=0,16x:—0,23x.+0,18x; + 0,16x. — 2,33;
=0,15x:+0,12x: +0,32x: — 0,18x.+ 0,34;
=0,25x:+0,21x. - 0,16x; + 0,03x: + 0,63.

X

)

Ne27
x

w

X

iS

x1=0,06x:1+0,18x.+0,33x:+ 0,16x. + 2,43;
x2=0,32x1+0,23x:—0,35x. - 1,12;
x5 =0,16x1—0,08x.—0,12x:+ 0,43;
x+=0,09x:+0,22x> - 0,13x; + 0,83.

Ne28



xi=0,34x:+0,23x: - 0,06x. + 1,42;
x:=0,11x.-0,23x. - 0,18x: + 0,36x: — 0,66;

Ne29
x:=0,23x—0,12x.+0,16x: — 0,35x. +1,08;
xs=0,12x+0,12x.—0,47x:+0,18x.:+1,72.
x1=0,32x—-0,23x.+0,41x;: — 0,06x.:+ 0,67;
x:=0,18x1+0,12x.—0,33x; — 0,88;

Ne30

x:=0,12x+0,32x.—-0,05x:+ 0,67x. - 0,18;
xa=10,05x—0,11x2+0,09x: — 0,12x. + 1,44.

Oo0pa3zen BbINOJTHEHUS] 3aJaHUS
x1=0,32x:—0,05x.+0,01x; — 0,08x.+ 2,15;
x>=0,11x:+0,16x.—0,28x;—0,06x.—0,83;
x:=0,08x1—0,15x.+0,12x: +1,16;
x:=—-0,21x1+0,13x.—-0,27x:+ 0,44.

Uwuciio maroB, JaronIMX HaBEpHSAKa OTBET ¢ TouHOCThIO g0 0,001, ompemenmMm ¢ ITOMOIIBIO
COOTHOIIIEHHS

A5+
1—lAll

lAll, = max{0,56;0,61;0,35;0,61} < 1;
b

|x* — X¥|| < -|IF|| = 0,001

3nec
"FIII = 2'15.I/IMGCM

061, 15.< 00015061+ < 200039,
039 S 2,15

(k+1)1g0,61<-3+1g0,39-1g2,15;
~3+1,5911—0,3324 3,7413

3HAYUT, UTEPALMOHHBIA MPOLIECC CXOIAUTCH;

E+1>= = =175,k = 17.
1,7853 0,2147

Brrancnenus PacIiojIOKuM B Ta6J'[I/IIIeZ
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
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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 TBICSTYHBIX NOJIAX UMECT MECTO YK€ Ha 10-M mare.

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

OrBeT:
Neo5. MUuTepnonsiumonnbie popmyisl HeroToHa

3ananmue:

Ucnioneays I-10 wim  [l-to uHTepniosimuonHbsie GopMynbl Hbl0TOHA BBIMHCIHTH 3HAYCHUS] (QYHKIMHA TPU
JAHHBIX 3HaYCHUSX aprymenTa. [Ipu cocTaBneHnn TabIuLbl pa3HOCTeH KOHTPOIUPOBATH BHIYHCICHHS.
Tabsmna 1.

X y No 3HaueHus apryMeHTa
1,415 0,888551 BapHuaHTa X1 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

Tabanma 2.

X y Ne 3HaueHHs apryMeHTa
0,101 1,26183 BapUaHTa X 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

Ta6muma 3.

x y Ne 3HaueHMs apryMeHTa
0,15 0,860708 BapuaHTa X1 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
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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
Tabauna 4.
x y Ne 3HaueHHs apryMeHTa
0,180 5,61543 BapUaHTa X, X X3 X4
0,185 5,46693 4 0,1817 0,2275 0,175 0,2375
0,190 5,32634 14 0,1827 0,2292 0,1776 0,240
0,195 5,19304 24 0,1873 0,2326 0,1783 0,245
0,200 5,06649
0,205 4,94619
0,210 4,83170
0,215 4,72261
0,220 4,61855
0,225 4,51919
0,230 4,42422
0,235 4,33337
Tabnwma 5.
X y No 3HadeHUs apryMeHTa
3,50 33,1154 BapUaHTa X X2 X3 X4
3,55 34,8133 5 3,522 4,176 3,475 4,25
3,60 36,5982 15 3,543 4,184 3,488 4,30
3,65 38,4747 25 3,575 4,142 3,45 4,204
3,70 40,4473
3,75 42,5211
3,80 44,7012
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
Tabauna 6.
X ¥y Ne 3HaueHHs apTyMeHTa
0,115 8,65729 BapUaHTa X X2 X3 X4
0,120 8,29329 6 0,1217 0,1736 0,1141 0,185
0,125 7,95829 16 0,1168 0,1745 0,110 0,1825
0,130 7,64893 26 0,1175 0,1773 0,1134 0,190
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
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0,170 5,82558

0,175 5,65583

0,180 5,49543
Tab6muua 7.

X Y
1,340
1,345
1,350
1,355
1,360
1,365
1,370
1,375
1,380
1,385
1,390
1,395

Tab6muma 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

Tabmuna 9.

X Yy
0,15 4,4817
0,16 4,9530
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

Tabmuma 10.

Ne 3HaueHus apryMeHTa

BapHaHTa X X2 X3 X4
7 1,3617 1,3921 1,3359 1,400
17 1,3463 1,3868 1,335 1,3990
27 1,3432 1,3936 1,3365 1,3975
Ne 3HayeHus aprymeHTa

BapuaHTa X 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
Ne 3HaueHus 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
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x y Ne 3HaueHMsI apryMeHTa
0,45 20,1946 BapuaHTa X1 X2 X3 X4
0,46 19,6133 10 0,455 0,5575 0,44 0,5674
0,47 18,9425 20 0,4732 0,5568 0,445 0,57
0,48 18,1746 30 0,4675 0,5511 0,4423 0,58
0,49 17,3010
0,50 16,3123
0,51 15,1984
0,52 13,9484
0,53 12,5508
0,54 10,9937
0,55 9,2647
0,56 7,3510

OO0pa3sen BBINOJIHEHUS 32/IaHUSA

x y Onpenenuts 3HaueHUs QYHKUUM Y(X) TpU  CIEAYIOMINX
1,215 0,106044 3HAYEHUAX apryMeHTa:
1,220 0,113276 ) x=12273; 3)x =1253;

1,225 0,119671

1230 | 0,125324 2) % =1210;  4) % =12638.

1,235 0,130328

1,240 0,134776

1,245 0,138759

1,250 0,142367

1,255 0,145688

1,260 0,148809

Ne 6. IuddepenuupoBanue no MHTEPNOJsAUHOHHBbIM ¢opmynam HseloTona, I'aycca, Ctupannra u
Bbeccens

C momompio uHTEpIONIAIHOHHEIX (opmyn 1)Hetorona, 2)["aycca, 3)Crupnmuara u 4)beccens maiiTi
3HAYEHUSI MIEPBOM W BTOPOU MPOM3BOJHBIX MPU JAHHBIX 3HAYCHHSX apryMeHTa Jis (QpyHKIHMU 3a1aHHON

TaOJINYHO.
Tabmuna 1.
x y(x) x (%)
2,4 3,526 3,6 4,222 1) x=2,4+0,05n
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 4,043 472 4,775 4) x=4,04-0,04n
3,2 4,104 4.4 5,159 »=1,3,5,7,...,.29)
3,4 4,155 4,6 5,683
Tabnuma 2.
x y(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
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3,5 8,977 6,5 11,132 (n=2,4,6,8, ...,30)
4,0 8,637 7,0 13,302
O0pa3er BHITOJHEHUS 331aHUS
X y(x) X y(x) Haiitu 3Hauenus nepBoi u
0,8 2,857 2.4 6,503 BTOPOU MPOU3BOAHBIX
1,2 3,946 2,8 7,010 JMAHHOW (QYHKINW TpU
1,6 4,938 32 7,288 Dx1=1,2; 2) x2=2,23;
2,0 5,801 3,6 7,301 3) x3=2,76; 4) x4=3,1
CocTaBuM TUaroHaIbHYO TAOMUITy KOHEUHBIX pA3HOCTEH JaHHOW (DYHKITHH:
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
3,2 7,288 0,278 -0,265 -0,036
3,6 7,301 0,013
Ne 7 BelunciieHue HHTerpaJyioB o gopmysie Tpanenuii u no popmyse Cummncona.
3amanue:
1) Berumcnuth uHTErpa o GopmyIie Tparneuui ¢ TpeMs AeCATHIHBIMHI 3HAKaAMU.
2) BeruaucauTs uHTErpa 110 GopMmyite CHMIICOHA TIPH nN=8; OIICHUTH MOTPEITHOCTH pe3yIbTara,
COCTaBUB TaOIHUIy KOHEUHBIX Pa3HOCTEH.
1.6 dx
he 5o [7 R gy
Nel. 1)"08 vax®+1; 2)
2.7 dx 2.4 .
%2 D fm T 2)f (x + 1)sinx dx'
[} =
Ne3d. 1)71 y2xF+l3, 2)f
J-LE l J-
Ned. 1)°02 vx®+1 2)
1.4 dx 1.2
' 2
s 1)_1'0’8 el ) fm Vxcos (x ]dx.
Ne6. 1) 04 \2+0.5x%, 2) .
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j?.l dx 2)-1'1'6]% {xz_'_l] dx

Ne7. 1)714 \ERToI; 08

24 dx
Ne8. 1) 12 yo.5+x",

>

1.2 cosx
f dx
2)704 x+2

jl.z ax
Ne9. 1)-04 v3+a®

2) f;fl:Zx + 0,5)sin x dx

1.5  dx 0.8t 2 +0.5
j 2 j g(x J]dx
Ne10. 1)-0.8 yi1+2x* 2)70.4 1422
IE.E‘ d_x.’ fﬂ-gg sinx
Nell. 1)72 +x2-1; 2)70.18 x+1

1.3 _dx 1.8
Jos == 2 fm Vx+ 1cos (x?) dx'

Ne12. 1) 95 VxZ+2,

S — ® x?lgxd
Ne13. 1) 12 (a7 +06, 2) J > lgx dx
2.2 dx 2.21g(x*+2
—— [ B +2) 4y
Ne 14, 1)"14 v3x2+1 2)'14  x+1
fl.B e J-l.E cos(x?)
Ne15. 1) 708 VxZ+a 2)70.4  x+1

J-E.E dx

Ne16. 1) 18 Jx*+25,

 Jos 0% + Dsin (x — 0,5) dx

Le__dx 1,4
s 2
Ne17. 1) 0.6 \Jx*+0,8 . 2) jﬂ.ﬁ X°COsX dx.
’ —.—dx 2 lg (x®+3
flz [ 32 f g (x~ ]dJC
NQ 18. 1) ! 1,‘.'.?(-' +1'2’ 2) 1,7 2 )
’ ——dx 3.31g(x*+0.8
1.4 (22 I lex”+0.8) 5
Ne19, 1) H%y2x=+0.7, 025 T x1
f__dx 1,2 tg (%2
fg :2 ] = .2 j ~ E{x ]dx
Ne20. 1) ==y 0.5x7+1, 2)J0.5 il



1.7  dx J-E.lsin {xz—l]dx
Ne21. 1)°08 y2x*+0.3, 2713 2

J-E.D dx

. 1,0 5
Ne22. 1) "+2 /0527415, 2) fu.z (x +1)cos (x7) dx‘

-J-E.& dx jl.ﬂsin{xz—ﬂ.ﬂl‘]dx
Ne23. 1)721 Va3, 2)708  x+2

2.5 dx

) f;'lﬁs Vx+1lg(x + 3)dx

Ne24. 1) 13 022741,

Ne 25. 1) 0.6 \J12x*+05, 2)71.2  2x-1 X
21 dx 0,72
Ne26. 1)~ 13 3x*-04, 2) fc.lﬁ (Vx+1) tg 2x dx.
leﬁd—x fl-z COSX d
Ne 27. 1) 1,4 ,\.-'1.5_r2+ﬂ.'}'; 2) 0.8 x241 X
05  dx 28 fx s
Ne28. 1) fu.liw-'2x2+1.6; 2 fm (5 + 1)51115 dx'
fﬂ.a dx fl'ﬁ 1g{x2+1] dx
Ne29. 1)72.3 Vx2—4, 2)70.8  x+1
fﬂ.ﬁﬁd—x fglle (xz)d
Ne30. 1) 032 xZ+2.3, T ERACY A

Oﬁpa:;eu BBINMOJIHCHUA 3aJaHUA:

[ — J-l.E dx [ — l.ﬁsin{zx—z.l]dx
1 0.7 [2x%+0.3 . 2y Juz xPa

1) I[J'IH JOCTHKCHUA 3aHaHHOI\/’I CTCIICHHU TOYHOCTH HCO6XOZ[I/IMO OIIPEACIUTh 3HAYCHUE N TaK, YTOOBI
(b—a)?
12n ; Mz ‘i D,DDDS (*)

max
a=07b=13M; = 97.13]lf Ifx]|’ e f() =1/y2x*+0,3

31ecn
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2% ey o X206
HaXO}_II/IMf (0) = J(2x%+0,3)3 f (x) = V(2x2%0,3)% .
max 8+1,32-0,6
r —_— 2 T
[0,7;1,3] [ "0 < 755055~ 6,98
0.6%:7
M, =7 7 < 0,0005
Iomoxum *+2 , TOr71a HepaBeHCTBO (*) mpumer Bux 12Zn
n = 16.

Yi = _}’(JC!-] =1 21:12 +0,3
rae h=(b-a)/h=0,6/20=0,003; \ .

; Bo3bMeM n=20.

Brrunciaenue HUHTCIrpajia IpOrU3BOAUM I10 (bOpMy.TIC

I ~h (@4_}& —|—}12 + .- _|_}119)

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

Bce pacdets! nmpuBeneHs B Tabmute 1.

b

Tabmuua I

: X; l’f 21’3 +0,3 sz!_g 403 Yo. Y20 | V1, V2. 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

2
, OTKyJa n® > 25 2, T.C.
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L 2| | | | 140515 | 12,7702 |

Taxum oOpazom,

1,40515
2

[ = 0,03( + 12,??022) = 040418 ~ 0,404

2) CornacHo ycnoButo n=8, mosromy h=(b-a)/n=(1,6-1,2)/=0,05.
BrerancnurensHas GopMyia UMeeT BU

h
['=2(0 +4y;, + 2y + 4y + 2y, +4ys + 2y + 497 + ye)

(2x;—2.1)

Vi =y(x;) = T a1 x5 =12+ih(i=0,1,..,8)

TJe

Brraucrenne 3HaueHni (QyHKIUH, a TAK)KE CIIOKEHUE 3HAYCHUH (DYHKIMN, HMEIOIINX OJJMHAKOBBIC
k03¢ urmentrl B popmyne, npousBoauM B Tadbmune I1.

Tabnuma I1
Vx| 2, —2,1 |sin(2x; —2,1) | xZ+1 | Vo, Ve | V1, Yar Vs, V7 | Vo, Var 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
CrenoBarteibHO,
0,05 0

I =~

(0,3714+ 4 +0,8305 + 2 = 0,6368) = 2=+ 49670 ~ 0,88278

3 3

J11st OLIEHKH TOYHOCTH TIOJyYE€HHOTO PE3YJIbTaTa COCTABUM TAaOJIMIy KOHEUHBIX pa3HOCTEeN (YHKIUHA
1o pasHoctei 4 mopsiaka (tadmmma I11).

Tabauma 1
i Vi Ay, A%y, A%y, Ay,
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

Tak kax 118X |ﬂL 43’:" =0,0001 , TO OCTATOYHBIN YIeH POPMYJIBI
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(b—al)smax |A ;] ., 0.4=0,0001
o
180 180

R.:..:-I < ~ (0,0000003

Brruncinenus IMPOU3BOJAWIMCH C YETBIPbMS 3HaYalllUMU ]_[I/I(i)paMI/I, a IOTOMY BCJIMYMHA OCTATOYHOI'O YWICHA Ha
MOrp€uIHOCTb HE BJIUACT.

HOI‘pCH_IHOCTL BBIYHCIICHUI MOXXHO OLCHUTDH N3 COOTHOIICHUA

Al=((b—-a)Ay=04+0,0001<0,00005

3HaT-II/IT, TIOJTYYCHHBIC YETBIPE ACCATU3HAYHBIX 3HaKa BEPHBI.
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TecToBBIE BOIIPOCHI U 3aJaHUA

10 AUCHUIIJINHE «BpruncnuTenbHas MaTeMaTHUKA»

1) [TpubnrxeHHBIM YUCIOM ¢ Ha3BIBAIOT YMCIIO, HE3HAUUTEIHHO OTIUYAIOIINECS OT
1. Tounoro A

2. HETOYHOTO A

3. cpenHero A

4. TOYHOT'O HEU3BECTHOI'O

®opmupyet komnereHuo [1K-3

2) @ HazpIBaeTcs MPUOIMKEHHBIM 3HAUEHUEM 4Kciia A4 0 HEeJOCTaTKy, €CIH
l.a>A

2.a<A

3.azA

4.a<A

®opmupyet komnerennuto 11K-3

3) @ na3piBaeTCs MPUOIMKEHHBIM 3HAUCHHEM Yncia A 10 U30BITKY, €Clu
l.a=A

2.a<A

3.a>A

4.a=A

®opmupyet komnereHuuo [1K-3

4) AGcomtoTHas MOrPEeUIHOCTh TpUOIMKeHHOTo yncia 4 (A - TOYHOE YHCIIO)
1. A, =|A—a|

2. Aa,A = |A|
3.8, =
4. A, ,=A-a

®opmupyet komnereHuo 11K-3

5) Iox npenenbHOM aOCOOTHON MOTPENTHOCTRIO YKclia A TTOHUMAIOT

1. Bcsikoe yncino ¢ He Gosbliee aOCOIIOTHONW MOTPEIIHOCTH 3TOTO YUCIIA;

2. OTHOLIEHHE OINOKN K MOJYJIIO 3HaUY€Hus 4 ;

3. Bcsikoe yMciI0 ¢ He MeHbllee aOCOIIOTHONW MOTPEIIHOCTH 3TOTO YUCIIA;

4. OTHOIIICHHE TPEACTHHON a0COTIOTHOM MOTPEIIHOCTH K a0COTIOTHOMY 3HAYEHUIO PUOIIKEHUsS ¢

®opmupyet komnereHuo 11K-3
6) OTHOCHTEIIbHAS MOTPEIIHOCTh Yyucna ¢

1. Aa,A :|A—a|;
2. 5a,A :ﬂ ;
9
_ Aa,A
3. a,A — |A| .
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4, §Q,A = |Cl

;
®opmupyet komnerenuto 11K-3

7) llox npenenbHOM OTHOCUTEIBHON MOTPEUTHOCTHIO YUCIa A TMOHUMAIOT
1. Bcakoe yncno @ He 00blliee OTHOCUTEIBHON MOTPEIIHOCTH 3TOTO YUCIIA;
2. OTHOIIEHHUE OIIMOKH K MOJTYJIIO 3HAUYCHUsS A ;

3. BcAKoe 9ncino ¢ He MEHbIIIee OTHOCUTENILHOM MOTPEITHOCTH ATOTO YHCIIA;
4. oTHOIIECHHE TPEAETbHON a0COTIOTHOM MOTPEIIHOCTH K a0COIIOTHOMY 3HAUEHUIO MPUOIIKEHUsS ¢

®opmupyet komnerenuto 11K-3

8) IIpenenbHbIEC TOTPEITHOCTU CBSI3aHbI PABEHCTBOM

1. 5‘,,/1 :LA;
a

2~ §a,A :Aa,A;

3~ 5{1,/1 :Aa,A .a;

4.6,,=A,, +|a

b

®opmupyet komnereHuo [1K-3

1
9) Haiit aGCOMIOTHYIO TOTPEITHOCTh PAaBEHCTBA 3 ~ 0,33

1. 0,0033;

2.0,0029;

3.0.014;

4.0.00018;

®opmupyet komnereHuuo [1K-3

1
10) HaiiTi aGCOMIOTHYIO MOTPEITHOCTh PABEHCTBA 7 ~ 0,14

1. 0,0033;

2.0,0029;

3.0.014;

4.0.00018;

®opmupyet komrnereHuuo [1K-3

1
11) Haiitu aGCOMIOTHYIO MOTPEIIHOCTH PABEHCTBA 17 ~ 0,059

1. 0,0033;

2.0,0029;

3.0.014;

4.0.00018;

®opmupyet kommnereHuo [1K-3

2
12) Haiit abcotoTHYIO MOTPELIHOCTh PABEHCTBA 7 ~ 0,3

1.0,0033;
2.0,0029;
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3.0.014;
4.0.00018;
®dopmupyet kommnereHuo [1K-3

13) Jlaro npubnmkeHHOe 9iciio X M ero abcomoTHas morpemsocts A: X =271 A =0,007 |
HaliTn OTHOCHTENBEHYIO MOTPEITHOCTL & 3TOTO YUCIIA.

1.0,11%;

2.0,26%;

3.0,40%;

4.0,31%;

®opmupyet komrnereHuuro [1K-3

14) Jaso npubnmkenHoe uncio X u ero abcomoTHas norpemsocts A: X =3,54 A =0,004
HaifTi 0THOCHTEIBHYIO MOTPEIIHOCTL & TOTO YHCIIA.

1.0,11%;

2.0,26%;

3. 0,40%;

4. 0,31%,;

®opmupyet komnereHuo 11K-3

15) Jlaro npubnmkxeHHoe 9ucio X 1 ero abcomoTHas norpemsocts A: X =17,4 A =0,07 . Haiitu
OTHOCHMTENBHYO TIOTPEIHOCTh & JTOTO YUCIA.

1.0,11%;

2.0,26%;

3. 0,40%;

4.0,31%;

®opmupyet komnerenuto 11K-3

16) JTano Ipu6IMKEHHOE UMCIO X U ero abCcomoTHas morpemHocts A: X = 25,6 A =0,08 . Haiitn
OTHOCHUTEJBHYIO OTPEIMHOCTh & 3TOrO YUCIIA.

1.0,11%;

2.0,26%,;

3. 0,40%;

4.0,31%;

®opmupyet komnerennuto 11K-3

17) Jlano npubausKkeHHOE YMcio X U ero OTHOCHTENIbHAs HorpemHocts & @ X = 25,6 6 =0,31%
Haiitn abComoTHYI0 OTPEIIHOCTE A ATOTO YHUCIIA.

1. 0,007,

2.0,07;

3.0,009;

4.0,08;

®opmupyet komnereHuo [1K-3

18) JlaHo mpubnmKeHHOe Yncio X U ero OTHOCHTENIbHAs Torpemnocts o : X =174 6 =0,409;

Haiitn abComoTHYI0 OTPEIIHOCTh A ATOTO YHUCIIA.
1.0,007;
2.0,07;
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3. 0,009;
4.0,08;
®dopmupyet kommnereHuo [1K-3

19) laso mpubnImKeHHOe Yncio X U ero OTHOCHTENbHAS TOrpemHocTs O : X =3,54 1 6 =0,26Y%;
Haiitu abComoTHYI0 OTPEIIHOCTh A ATOTO YHUCIA.

1. 0,007,

2.0,07;

3.0,009;

4.0,08;

®opmupyet kommnereHuuo [1K-3

20) Jlaro npubIMKEHHOE 9MCII0 X 1 €0 OTHOCHTENbHAS TTOTpemHocTh O X =2,71 6 =0,26% .
Haiitu abComoTHYIO OTPEIIHOCTh A ATOTO YHUCIIA.

1. 0,007;

2.0,07;

3.0,009;

4.0,08;

®opmupyet komrnereHuuo [1K-3

21) 3navamas nudpa npuOIMKEHHOT0 Yucia ¢ BEepHA B Y3KOM CMBICIIC, €CIH .

1. Bce un¢psl uncna, HaYMHAS C IEPBOW HEHYJIEBOM CIIPaBa, SIBIAIOTCS BEPHBIMU;

2. ero mpejenbHast a0COMIOTHAS OTPELIHOCTh HE MPEBOCXOAUT LEION €IMHULIBI IECITUIHOTO
paspsaa, 3aHATOro 3TOH 3HavaIei uudpoi;

3. ero npenenbHas aOCOIIOTHAS MOTPEUTHOCTh HE MPEBOCXOANUT MOJOBUHBI €MHUIIBI IECATUYHOTO
paspsaa, 3aHATOro TOH 3Havaei uudpoi;

4. Bce i phl YUCIIa, HAYWHAS C TIEPBOI HEHYJIEBOM CJIEBA, SBJISIOTCS BEPHBIMU,

®opmupyet komnereHuto 11K-3

22) 3navamas mudpa npuOIMKEeHHOTO yucia ¢ BepHa B IIMPOKOM CMBICIIE, €CIIH .

1. Bce mudpsl Ynciia, HAYMHAS C TIEPBOM HEHYJIEBOM CITpaBa, SIBJISIOTCS] BEPHBIMU,

2. ero mpenenbHas aOCONIOTHAsl MOTPEIIHOCTh HE MPEBOCXOIUT LEJIOH E€AMHUIIBI JAECATUYHOTO
paspsiza, 3aHATOr0 ATOM 3HAYAIIEeH UPPOH;

3. ero mpenenbHas a0CONIOTHAS MOTPEIIHOCTh HE MPEBOCXOAMT MOJOBUHBI €MHULIBI JECITUIHOTO
paspsiza, 3aHATOT0 ATOM 3HAYAIIEeH UPPOH;

4. Bce upsl YKcia, HAYUHAS C IEPBO HEHYJIEBOH CIlIeBa, SBJISIOTCS BEPHBIMU;

®opmupyet komrnereHuuo [1K-3

23) Bce mudpsl yriciia BepHbIe B y3KoM cMbiciie. Haitti oTHocuTenbHY0 nmorpemHocts 0,0256
1. 0,195%:;

2.0,0195%;

3.0,00195%;

4. 0,00014%;

®opmupyet komnereHuto 11K-3

24) Bee mudpsl yrcna BepHbIE B y3KoM cMbiciie. HaliTu oTHocuTenbHyto norpemHocts 0,2563
1. 0,195%;

2.0,0195%;

3.0,00195%;
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4.0,00014%;
®opmupyet komnerenuto 11K-3

25) Bee mudpsl uricna BepHbIE B y3KoM cMbiciie. Haiitu oTHocuTenbhyto norpemHocts 0,25634
1. 0,195%;

2.0,0195%;

3.0,00195%;

4. 0,00014%;

®opmupyet komnereHuuo [1K-3

26) Bce nudps! uncia BepHbIe B y3KOM cMbicie. HaliTu oTHOCUTEIbHYIO MOTpenIHoCTh 352,656
1. 0,195%;

2.0,0195%;

3.0,00195%;

4.0,00014%;

®opmupyet komnerenuto 11K-3

27) dopMynbl IS HaXOXkJEHHS MHOTOYIeHa, NPUHUMAIOIIEr0 B JaHHBIX Toukax X;(i=0,l,...,n)

nanuble 3HadeHus P, (X;) HaswpBaroTCA:

| .aHanUTHYECKUMU;

2. UHTEPIOJISIIMOHHBIMU;

3. UTEpalMOHHBIMY;

4. YUCIICHHBIMU;

®opmupyet komnerenuto 11K-3

28) Metoapl pelieHus CUCTEM ITUHEHHBIX YpPaBHEHHM, B KOTOPHIX PEIICHHWE CUCTEMBbl MOTydYaroT
MOCJIC TOBTOPEHHS OJHOTHUITHBIX MAaTEMaTUYECKHX OTEpalnid, U Ha KaXKIOM IIare MCIOJb3YIOTCS
pe3yabTaThl MPEABIIYIINX IaroB, Ha3bIBAKOTCS

1.aHaIUTHYECKUMU;

2. UHTEPIOJISILIUOHHBIMU;

3. UTEPALIMOHHBIMU;

4. YUCIICHHBIMY;

®opmupyet komnereHuo [1K-3

29) B metone ["aycca nmpuBeicHHE CUCTEMBI THHEHHBIX YPaBHEHUN K TPEYTOJIHHOMY BHUITY -
1.00paTHBbIi XO01;

2. IpsAMOM XO[T;

3. mpocTas uTepanus;

4. IBOITHOM MEpeCYET;

®opmupyet komnerennuto 11K-3

30) B metone 'aycca 1st pemieHus: CUCTEM JIMHEWHBIX YPaBHEHUH MOCIIEI0BATEIEHOE ONpeIeiIeHNe
HEU3BECTHBIX MO (hopMyIaMm -

1.06paTHBIi XO7;

2. IpsAMOM XO[T;

3. mpocTas uTepanus;

4. IBOITHOM MEpECYET;

®opmupyet komrnereHuo [1K-2
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31) BeruucastoT uHTErpaj 1Mo BEIOpaHHOM KBaapaTypHOU (hopMmyJsie ¢ IaroM n, 3atem ¢ marom h/2,
T.€. YIBAaMBAIOT YHCJIO IIaroB -

1.006paTHBIN XOI;

2. IpsIMOM XOJT;

3. mpocTas uTepaus;

4. nBOIHOM IepecyerT;

®dopmupyet kommnereHiuo [1K-2

32) Cnoco0 HaxoIuTh MO HW3BECTHOMY NPUONIKEHUIO pEIIeHHs Ccliefyoliee, 0oliee TOYHOE
npuOIIMKEeHUE -

1.006paTHBIN XOI;

2. IpsSIMOM XOJT;

3. mpocTas uTepaus;

4. NBOIHOM HepecyerT;

®dopmupyet kommnereHiuo [1K-2

33) MeTobl penieHns ypaBHEHUH ACNATCS Ha:
1. mpsiMble U UTEPATUBHBIE;

2. psiMbIe U KOCBEHHBIE;

3. HaYaJdbHBIE U KOHEYHBIE;

4. IPOCTHIE U CIIOKHBIE;

®opmupyet komrnereHuio [1K-2

34) Otaenenue KopHeH ypaBHEHUSI MOXKHO BBITIOJIHUTD JIBYMs CIIOCOOAMMU:
1. mpuOIM>KEHNEM U OTACNICHUEM;

2. aHAIUTUYECKUM U TpapuueCcKuM;

3. aHAIUTUYECKUM U CUCTEMaTHUECKHM;

4. cucteMaTHYECKUM U TpaduuecKuM;

®dopmupyet kommnereHiuoo [1K-2

35) Urepanus (iteratio) B mepeBoie C JJATHHCKOTO:
1. ynanenue;

2. 3aMelIeHHE;

3. BO3BpAIlICHHUE;

4. IOBTOPEHHUE;

®opmupyet komnereHuo [1K-2

36) B kakoM MeToje pelleHHs HEJIMHEHWHBIX YpPaBHEHMM HadalbHOE MPHUOIMKEHHE JIOJIKHO
YIOBIETBOPATH yenoBuio f(xy)f (x,) >0

1.meTox mpob;

2. METOJ XOPJ;

3. metox HrroTOHA;

4. MeTO1 IOJIOBUHHOT'O JCJICHUS;

®opmupyet komnereHuo [1K-2

37) CBOICTBO CAMOKOPPEKTHPOBKU CBOMCTBEHHO
l.npsiMBIM MeTO1aM;

2.TOYHBIM METOIAM;

3. UTeparMOHHBIM METOJIaM;
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4. 4UCIEHHBIM METO/AM;
®opmupyet komrnereHuo [1K-2

38) Meton mpoCThIX HTEpaluil CXOAUTCS K EIMHCTBEHHOMY pEIICHUIO CHCTEMbI JMHEHHBIX
YpaBHCHHU TIpH JIOOOM HAYaJlbHOM TPUONVMKCHUH, eCIH Kakas-In00 HOpMa MAaTpPHIIBI
HKBHUBAJICHTHOU CHUCTEMBI

1.MeHbIIIe €JUHHUIIBI,

2. GompIIIe eTUHUIIBL;

3.paBHA €IUHUIIBI;

4. OTIMYHA OT HYJIS;

®opmupyet komrnereHuio [1K-2

39) Merton TpOCTBIX HWTEpANHUN PEHMICHUS CHCTEM JIMHEHHBIX anreOpanyecKux YpaBHCHHHA B
MaTpUYHON (hOpME OMHUCHIBACTCS CIECAYIOIIUM YPaBHEHUEM:

1 XP=Bx""4C.

M b

2. X =AX?+BX +C.
3 X =y4X* +BX +C.

4. X =gx® ¢ C;
®opmupyet kommnerenuo [1K-2

40) Kak Ha3pIBatoT (hOPMYJIbI UUCIEHHOTO UHTETPUPOBAHUS?
1. nepBoOOpa3HBIMU;

2. KBaIpaTUYHBIMH;

3. KBaJpaTypHbIMH;

4. UHTETpaNbHBIMU;

®opmupyet komnereHuo [1K-2

41) IpubnuxkeHHbIE METOIbI BEHIYUCIICHHUS HHTETPAJIOB MOXKHO Pa3AeTUTh HA 2 TPYIIIBL:
1. cucTeMaTHYECKUE M YHCICHHBIC,

2. npuOIMKEHHBIE U HE TPUOIKEHHBIE;

3. aHAIMTHYECKUE U YUCIICHHBIC;

4. cucTeMaTHYECKUe U CITydalHbIe;

®opmupyet kommnerenuio [1K-2

42) CymHOCTbh HHTEPIIOIUPOBAHUS COCTOUT:

1. B mpuOIIKeHHOM 3aMeHe (PyHKIIMY Ha TaHHOM OTpe3Ke Oosee mpocToit pyHKIue;

2. B MOMCKE MPUOJIMKEHHBIX KOPHEN YpaBHEHMUS;

3. B HAXOXKJICHUU TOYHBIX KOPHEHN ypaBHEHHsI, KOTOPBIE SABISIOTCS y3JIaMH HHTEPIIOIHNPOBAHUS;
4. B TOUHOM 3aMeHe (DYHKIIMH Ha TAHHOM OTpe3Ke 0oJiee CI0KHOM (PyHKIIUEH;

®opmupyet komnereHuo [1K-2

43) KoHeuHBIMU pa3HOCTSMU MEPBOTO MOPSAKA HA3BIBAIOTCS:

1. pa3HOCTH MEX]ly 3HAUEHUSAMHU (QYHKIUU B HAUAIbHBIX U KOHEUHBIX y3J1aX UHTEPIOJISALINN;
2. pa3HOCTH MEX]Yy 3HAUCHUSAMH (DYHKIIUH B COCETHUX Yy3JIaX UHTEPIOJIALUY;

3. mepByIO MPOU3BOAHYIO (PYHKIIMH, €CJIM OHA 3HAKOIIOCTOSTHHA;

4. BTOpYIO IPOU3BOJIHYIO (DYHKIIMH, €CIIM OHA 3HAKOMIOCTOSIHHA,;

®opmupyet kommnerenuio [1K-2
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44) PazneneHHble pa3HOCTH TPETHETO MOPSAIKA ONPEIEIIAIOTCS IPH ITOMOILH:
1. pa3aeneHHbIX pa3HOCTEH MEPBOTO MOPSAKA;

2. pa3fieNIeHHBIX pa3HOCTEN BTOPOTO MOPSJIKA;

3. mepBo¥ MPOU3BOAHON (DYHKITHH;

4. pa3feneHHbIX pa3HOCTEH MEPBOTO U BTOPOTO NOPSIKA;

®dopmupyet kommnereHiuo [1K-2

45) NaTepnonsauuoHHol dhopmyioi Jlarpanka sBisieTcst
N (x = xp)(x = x))eee(X =%, (X =X, )- (X — X,) )
L /= kzz(;yk (o, = X0 ) (o, = X)X =2, )0 =X p)(X, =X, )
S () =y +(x=x0) f(xg,%) + (x = x0)(x —x,) f (x5, %, %)+ )
T (x—xp)e(x—x, ) f (X0, X, X,) ’
), —a)
fx,)=f(a)’
&)
4. n+l n f'(xn) 5

®opmupyet komnereHuo [1K-2

3. il T Ay

46) UnarepnonsiuonHoi ¢popmynnoit HeroToHa sBIsieTCst
N\ (x = x)(x —x))e(x =2, )X — X)X — ) )
L J= ;yk (0 = %) = X)) (X =X )X = X)X = X,)
S ) =y +(x—x0) f(xg,%) + (x = x)(x —x,) f (X, %, %)+ .
T+ (x—xg)e(x—x, ) f(xg,%,00X,) ’

),

T e @)
4 xn+1 = xn - f"(xn) ;
' S,

®opmupyet kommnereHuo [1K-2

47) Yrto sBRsieTCs pelieHreM B rpadmueckoM METOIe AJIs HeTMHEHHBIX YpaBHEHUN?
1. Touku niepeceueHus ¢ ockio abcuuce OX;

2. TOYKH TIepeceyeHus ¢ ocbto opauHat OY;

3. MakcuMyM (pyHKIUH;

4. MUHUMYM (DyHKLIHU.

®opmupyet komnerenuo [1K-2

48) Uto 03HaYaeT TEPMUH «OTAEIECHUE KOPHEI» HENMHEWHBIX YpaBHEHUN?

1. BeIICIIEHHE MHOXECTBA PEIICHU;

2. BBIICTICHUE OTPE3KOB, B KOTOPBIX MOTYT HAXOJANUTHCS KOPHU YPaBHEHUS;

3. BeIJIENICHHE OTPE3KOB, B KAXKJA0M U3 KOTOPBIX UMEETCS MO OJTHOMY KOPHIO YpaBHEHMUS,

4. ynaneHue U3 pacCMOTPEHMSI OTPE3KOB, B KOTOPHIX TOUHO HE UMEETCS] KOPHEN YpaBHEHUS.
®opmupyet kommnereHuo [1K-2

49) B metone CumMIicoHa MOABIHTETPATbHYIO (DYHKITUIO 3aMEHSIOT
1. HHTCPIOJIINUOHHBIM MHOTOYWICHOM JIarpaana;
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2. MHTEPNOJIALMOHHBIM MHOTOWIeHOM HbI0TOHA BTOPOIl cTenenu;
3. UHTEPIOJIALIMOHHBIM MHOTOUJIeHOM HpI0TOHA MepBoii cTeneHu;
4. UHTEPNOIALMOHHBIM MHOTOWIeHOM [aycca;

®opmupyet komnereHuo [1K-2

50) UtepanmonnsiM MetooM perierust CJIAY sisnsercs
1. meTox 3eiaens;

2. meton Kpamepa;

3. meton I'aycca;

4. meton [TanukoBCKOTO.

®dopmupyet kommnereHiuoo [1K-2

51) Kak Ha3piBaeTcs METOJI YTOYHEHHsS KOpHEW HETWHEHHBIX YpaBHEHUW, HCIONb3YIONUH

S(x,)
cienyromyto popmyiny X, =X, = 7
YIOLLyto GopMyIty i1 7))

. IPOCTBIX UTEPALINIA;

. KacaTeJIbHBIX;

. IOJIOBUHHOTO JIEJICHNUS;

. XOpz;

®opmupyet komnereHuo [1K-2

A WN -

52) Meron nocneaoBaTeIbHOT0 UCKIIOYeHHs TepeMeHHbIX Ts perienus CJIAY Ha3wsiBaeTcs
1. meTonom Kpamepa;

2. MerosioM DUXTEHTObIIA;

3. metogom Beliepmrpacca;

4. metogom ["aycca;

®opmupyet kommnerenuo [1K-2

53) AnpuopHYIO OIIEHKY OTPEITHOCTH PE3YIHTATOB UTEPAMOHHBIX BHIYUCICHUN UCTIOIB3YIOT
1. mocne BBIUUCICHU;

2. 10 BEIYHCIICHUH;

3. BO BpeMs BHIYUCIICHUII;

4. HE UCTIOJB3YIOT.

®opmupyet komnereHuo [1K-2

54) ITpubnmxeHHoe 3HaYeHHe ONPEIeIEHHOI0 HHTErpajia MOXHO HAlTH ...
1. meTomom Ditnepa;

2. no ¢popmyinam Herotona-Koreca;

3. metoaom ["aycca;

4. no ¢popmynam Jlarpanxa;

®opmupyet kommnerenuio [1K-2

55) Jlano ypaBaenue 2x° —5x° +4x —3 = 0. Jlyst TOr0, 9T0OBI OTACIUTH KOPHHU TPAPUUECKH. ..
1. crponm rpaduku y =2x° u y =5x" —4x+3;

2. HAXOJMM BTOPYIO IIPOU3BOJHYIO, OIPENEIISIEM €€ 3HAK;

3. HAXOJUM NEPBYIO IPOU3BOIHYIO H KPUTHUECKHE TOUKH;

4. 3anMCBIBaEM ypaBHEHHUE B Buzie X = #(X) ;

®opmupyet komnereHuo [1K-2
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56) lano ypaBHeHue 2x° —5x> +4x —3 = 0. Jl1s TOro, 4ro0bl OTAETUTH KOPHH AHATMTHIECKH. ..

1. ctpoum rpadukn ¥ =2x" u y =5x> —4x+3;

2. HAXOJIUM BTOPYIO MPOU3BOIHYIO, ONIPEEIIsieM €€ 3HAK;
3. HaAXOJUM TEPBYIO IPOU3BOIHYIO U KPUTUIECKUE TOUKH;
4. 3amucpIBAEM ypaBHEHHE B BUjE X = #(X) ;

®opmupyet kommnereHuo [1K-2

57) C kakoit MaTpHIIeH COBMAaaeT ABAXKIbI TPAHCIIOHUPOBAHHAS MaTpPHIlA

1. ¢ HICXOIHOM;

2. ¢ 00paTHOM;

3. ¢ HYJIEBOI;

4. ¢ eTUHUYHOM;

®opmupyet komnereHuo [1K-2

58) Kak nnaue HazpiBatoT MeTo 1 HptoTOHA?
1. MeToa MPOrOHKH;

2. METOJI KacaTeIIbHBIX;

3. METOI1 XOPJ;

4. MeTon uTepanui;

®opmupyet kommnereHuo [1K-2

59) To4HbII METO BBIYMCICHUS MHTETPAJIIOB ObLI MPEITIOKEH:
1. Herororom u JlerOuumnem;

2. HetotonoMm u 'ayccom;

3. I'ayccoMm u CTUPIMHTOM;

4. I'ayccom u Kpamepowm;

®opmupyet kommnereHuo [1K-2

60) ITycts a = 0,07088 | 3pavamumu nudpamu rcna a ABISIOTCS . ..

1. 7088;

2. Bce ero nudpsl;

3. 88;

4.07088;

®opmupyet komnereHuto [1K-2
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5. MeToanyeckue MaTepuaJbl, ONpeesioiue Nnpoueaypbl OlleHMBAHUSA
KOMIIETEHINH

5.1 Kputepuu oneHNBaHUsI Ka4yeCTBa BbINOJTHEHHS J1a00paTOPHBIX padoT
OneHka «OTJMYHO» BBICTaBISIETCS 3a TJIyOOKOE 3HAHHE MPEeayCMOTPEHHOIO MpOrpaMMoit
MaTepuaa, 3a BbinosHeHus 100% 3amaHui, 10IMyCcKarOTCs MEJIKME HETOUYHOCTH.
OrneHka «XOpomo» — 3a TBEPA0E 3HAaHUE OCHOBHOTO (IIPOrpaMMHOI0) MaTepHala, 3a BBIOJIHEHUS
80% 3a1aHMii, TOMYCKAIOTCS OMIMUOKU U MEJIKME HETOUHOCTH.
O1eHKa «y/10BJIETBOPUTEIBHO» — 33 0011[e€ 3HaHUE TOJIHKO OCHOBHOI'O MaTepHaa, 3a BhIIIOJIHEHUS
50% 3amanuii, JOMyCKalOTCs OUIMOKK U IpyOble HETOYHOCTH
O1eHKa «HeyA0BJIeTBOPUTEIbHO)» — 32 HE3HAHME 3HAYUTEJILHOM YacTH MpOrpaMMHOI0 MaTepuala,
3a BbIOJHEHUS MeHee 50% 3amaHuil.

5.2 Kputepum oleHMBaHHUS Ka4eCTBA YCTHOI0 OTBETA
OneHka «OTJMYHO» BBICTaBISIETCS 3a TJIyOOKOE 3HAHHE MPEeayCMOTPEHHOIO MpPOrpaMMoit
Marepuana, 3a YMEHHE YeTKO, JAaKOHMYHO M JIOTMYECKH TMOCIe0BaTeNIbHO OTBEYaTh Ha
MMOCTaBJICHHBIC BOIIPOCHI.
O1eHKa «XOPOIIO» — 33 TBEPJ0€ 3HAHHE OCHOBHOTO (MPOTpaMMHOI0) MaTepuala, 3a TPaMOTHBIE,
oe3 CYHICCTBCHHBIX HETOYHOCTEHN OTBETHI HA TTOCTABJICHHEIC BOITPOCHI.
OreHKa «yJA0BJIETBOPUTEJBLHO» — 32 00Ilee 3HAHWE TOJHKO OCHOBHOTO MaTepuaia, 3a OTBETHI,
coJieprKallie HETOUHOCTH WJIM cJ1ab0 apryMEeHTHPOBAaHHbIE, C HAapYLIEHHUEM I10CJIE0BAaTEIbHOCTH
U3JI0KEHUS] MaTepHaa.
OHeHKa «HEYAOBJICTBOPUTECIILHO» — 34 HC3HAHUC 3HAYATEIILHON YacTH IIporpaMMHOro Mmatrc€puaiia,
3a CYIIECTBEHHBIE OIIMOKM B OTBETaX Ha BOMPOCHI, 32 HEYMEHHE OPUEHTHPOBATHCS B MaTepHale, 3a
HEe3HaHWE OCHOBHEIX ITOHSITHU AUCHUITIJINHBI.

5.3 Kpurepum oueHMBaHHS TeCTUPOBAHUS
ITpu TectupoBaHMU Bce BepHbIE OTBeTHI OepyTcs 3a 100%.
90%-100% oTau4HO
75%-90% xoporto
60%-75% yIOBIETBOPHUTEIHHO
MeHee 60% HeyAO0BIETBOPUTEIBLHO

5.4 Kpurepnu oueHMBaHus pe3yJbTATOB OCBOCHHMS THCHHUIINHBI

OneHka «OTJIMYHO» BBICTABISETCS 3a INTyOOKOE 3HAHUE MPEAYCMOTPEHHOTO MpPOrpamMMoOin
MaTepuaia, COAECPKAIIErocs B OCHOBHBIX M JOIOJHUTEIBHBIX PEKOMEH/IOBAHHBIX JIMTEPATYPHBIX
UCTOYHUKAX, 32 YMEHHE YeTKO, JaKOHMYHO M JIOTUYECKH IMOCIEe0BaTEIbHO OTBEYaTh Ha
IIOCTABJIEHHBIE BONPOCHI, 32 YMEHUE AHAIU3UPOBATh H3y4YaeMbI€ SIBICHHUS B UX B3aUMOCBSA3U H
JTUAJIEKTUYECKOM Pa3BUTHU, NMPUMEHSITh TEOPETUUECKHE MOJIOKEHUS MPU PEHICHUH MPaKTHYECKUX
3ajad.

O1eHKa «X0pomo» — 3a TBEPA0E 3HAHUE OCHOBHOIO (IIPOrpaMMHOI0) MaTepHaia, BKIKYas
pacueTbl (IpuU HEOOXOJUMOCTH), 3a T'paMOTHBIE, 0e3 CYIIECTBEHHbIX HETOYHOCTEH OTBETHl Ha
MOCTaBJIEHHbIE BOIPOCHI, 33 YMEHHE TMPUMEHATh TEOPETUUYECKUE IMOJIOKEHUS ISl PpEeHICHUS
IIPAKTHUYECKUX 3a7ad.

O1LeHKa «yAOBJIETBOPHTEIbHO» — 3a 0Ollee 3HAHUE TOJbKO OCHOBHOIO MaTepuala, 3a
OTBETHI, COJepXalllie HETOYHOCTH WM cJ1ad0 apryMEeHTUPOBaHHbIE, C HapyLICHHEM
MOCJIEI0BATENBHOCTH U3JIOKEHHsI MaTepHaia, 3a cilaboe MPUMEHEHHE TEOPETHUYECKUX IOJIOKEHHUH
IIPY PELIECHNHU PAKTHYECKUX 3a/a4.

OneHka «HeyI0BJeTBOPUTEIbHO» — 3a HE3HAHUE 3HAYUTENIbHOM 4YacTh MPOrpaMMHOIO
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MaTcpHrala, 3a CyImCCTBCHHLIC OIIMOKM B OTBETAx Ha BOIIPOCHI, 3@ HCYMCHUC OPUCHTHPOBATLCA B
pacucTax, 3a HE3HaAaHNEC OCHOBHBIX MMOHATUN JUCIUATLINHEI.

5.5 Kputepuu onleHMBAHUA Ka4eCTBA OTBETA HA KOHTPOJIbHbIE BONPOCHI
OneHka «OTJMYHO» BBICTABISIETCA 32 TINIYOOKOE 3HAHHME MPEAYCMOTPEHHOTO MPOrpaMMoi
MaTepuanga, 3a YMEHHE 4YeTKO, JaKOHMYHO U JIOTMYECKHM IIOCJIEJ0BAaTEIbHO OTBEYaTh Ha
MOCTaBJIEHHBIE BOIPOCHI.
OneHka «xopomio» — 3a TBEpJOE 3HAHME OCHOBHOro (IIPOrpaMMHOr0) Marepuala, 3a
rpaMOTHBIE, 0€3 CYIECTBEHHBIX HETOUHOCTEH OTBETHI HA MOCTABJICHHBIE BOMIPOCHI.
OneHka «yAOBJIETBOPUTEJBbHO» — 32 00Ilee 3HAHUE TOJBKO OCHOBHOIO MaTepuaia, 3a OTBETHI,
coJiep>Kallfe HeTOUHOCTH WJIM cllad0 apryMEHTHpPOBAHHbBIC, C HAPYIIEHUEM IOCIEI0BATEIbHOCTH
U3JI0’KEHUS MaTepuana.
OneHka «HeyIOBJIETBOPUTENbHO» — 32 HE3HAHWE 3HAUYUTEIBHOW YacTH MPOrPaMMHOTO
Marepuaia, 3a CYIIECTBEHHbIC OITMOKM B OTBETaX Ha BOMPOCHI, 32 HEYMEHHE OPUEHTHUPOBATHCS B
MaTepuase, 34 He3HaHHWE OCHOBHBIX MOHATUHN AUCHIUTUIHHBI.

68



	Вариант № 1
	1) , , , .
	2) ,          
	, , .
	Вариант № 2
	1) , , , .
	2) , ,
	, .
	Вариант № 3
	1) , , ,
	2) , , ,
	, .
	Вариант № 4
	1) , , , .
	2) , , , ,
	,
	Вариант № 5
	1) , , , .
	2) , , , ,
	.
	Вариант № 6
	1) , , , , .
	2) , , , ,
	, .
	Вариант № 7
	1) , .
	2) ,
	, .
	Вариант № 8
	1) , .
	2),   
	, .
	Вариант № 9
	1), .
	2), 
	, .
	Вариант № 10
	1), , ,
	.
	2) ,    
	, .
	Вариант № 11
	1)  ,  ,  ,
	.
	2) , 
	, .
	Вариант № 12
	1) ,, , .
	2) , 
	, .
	Вариант № 13
	1), .
	2), 
	.
	Вариант № 14
	1), , , .
	2), , , ,
	, .
	Вариант № 15
	1), , , .
	2), ,
	, .
	Вариант № 16
	1) ,, , .
	2) , 
	, .
	1) Вычислить значение выражения и определить его погрешность:
	2) Вычислить значение выражения N и определить его погрешность:

