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1.1. Mecto aMCUMIUVIMHBI (MOAYJIA) B CTPYKType 00pa30BaTe/IbHOM

NMporpaMmal

JuctumivHa «BeraucnaurensHas MaTeMaTHKa» OTHOCHTCS K 4acTH Ojoka 1, K MOIyIro
«MopenupoBanue» (bl. 0.08.01) wnampaBnenus mnoxaroroBku: 09.03.03 «IIpuxmagnas
uH(opMaTrKay, npop s moaAroToBku «lIpuknannas nHGoOpMaTHKa B SKOHOMHUKED.

Jlnist u3ydeHust TaHHOM JMCHUIUIMHBI CTYACHTHI MCIOJIB3YIOT 3HAHUS, YMEHHUS U BUIBI
NeATeNIbHOCTH, Cc(OopMHpOBaHHBIE B TIpolecce H3ydeHHs npeameToB «MaremaTtukay,
«MHdpopmaTrka» Ha IPeABAYIEM YPOBHE 00pa30BaHMUS.

1.2. llesb 0cBOEHUS TUCUMIIMHBI (MOTYJIs1)

Llenp AUCIUNINHGL:

- U3yYCHHE OCHOBHBIX H/ICH M METO/I0B BBIYMCIUTEIBHON MaTEMAaTHKH, UX UCCIIEIOBAHUS
U IPUMEHEHHUS [T PEIICHUS] TUIIOBBIX MaTEeMaTHUECKUX 33/1a4, CBI3aHHBIX C MPOCKTHPOBAHUEM
U pa3pabOTKOI CHCTEM MaTeMaTHYECKOTO O0ECIICUeHHS TPOIIECCOB YIPABICHHS B TEXHUYECKHX
cucTeMax, 00pabOTKU JaHHBIX U APYTHX 337ay, a TAKKe MOCTPOSHUH alITOPUTMOB U OpTaHH3aLUH

BBIYMCIIMTENBbHBIX MTponeccoB Ha [1K;
- 00y4CHHE PAIIMOHATBHOMY U 3P PEKTUBHOMY UCTIOJIB30BAHUIO MTOJYUYSHHBIX 3HAHUH MTPU
PEIICHUHU TUIOBBIX 33J1a4 BIUUCIUTEILHON MaTeMaTHKH, aareOpbl 1 MAaTEMAaTHYECKOTO aHAIIN3a;
- JaTh TMPEJCTaBICHUE O MATEMAaTHYECKOM MOJCIMPOBAHUM C IOMOIIBIO JTUCKPETHBIX
YCTPOMCTB MH(POPMAIIMOHHBIX U BRIYUCIUTEIBHBIX MPOLIECCOB U MPOLIECCOB YIIPABICHNUS;
- JIaTh TPEJCTABIICHUsS O XapaKTEPHBIX MpoOJjeMax YHCICHHOTO aHAJIN3a, CBA3aHHBIX C
MHOXECTBEHHOCTBIO METOJIOB pCIICHUs 3a7a4 BBIYHCIUTEILHON MAaTeMaTHKH, KPHUTECPUU
000CHOBaHHUS BBIOOPA U SKOHOMUYHOCTH YHCJICHHBIX aJITOPUTMOB.

1.3. HnaanyeMble PeE3yabTaThbl oﬁyqemm nmo JAUCHHUIIJINHE
(MoayJ110)
JlocTikeHre 1ed  OCBOSHUS JTUCHUIUIMHBI  (MOAyJsi) oOecreunBaeTcs 4epes
(dbopMHpOBaHUE CIENYIOIINX KOMIETEHIUH (¢ yKazanuem wugpa komnemenyuu):
Tabnuya 1
Kon u HaumeHoBaHue Konx u HamMeHOBaHMe HHAUKATOPA IInanupyemble pe3yJibTaThbl
KOMIIETEHIM U DOCTHKeHNs] KOMIETEHIN, KOTOpbIe o0yueHunst
¢opmupyer qucHuNIMHA (MOAYJIb)
OIIK-1.CnocobeH mpuMeHSTh OIIK-1.1. 3HaeT OCHOBLI MAaTEMATUKH, OIlK-1,1
€CTeCTBCHHOHAYYHBIC H (U3UKH, BEIYACIUTENIEHOW TEXHUKH U 3naer:
oOmIenH)XeHEpHBIC 3HAHMS, MIPOTPaMMHPOBAHHUS. - OCHOBHBIE 3aKOHBI U IOJIOKEHHUS
METOBI MAaTEMAaTHIECKOTO OIIK-1.2. YMeer pewiaTh CTaHJapTHBIE BBIYMCIIUTSILHOM  MaTECMAaTHKH,
aHau3a U MOJICIIUPOBAHHS, npodecCHOHANBHBIC 3a7]a4H ¢ TpuMeHeHneM | coBpemennbie KT,
TEOPETUICCKOTO U €CTeCTBCHHOHAYYHBIX ¥ OOIICUHKEHEPHBIX Ymeer:
SKCIEPUMEHTAILHOTO 3HAHMHA, METOIBI MATEMATHYECKOTO aHAIM3a U | - PUMEHSTh OCHOBHEIE
HCCIIEIOBAHUS B MOJICIIAPOBAHHMS. MTOJIOKEHUS TEOPUH
npodeccnoHaTLHOMI OIIK-1.3. Biraneet HaBbIKaMH TEOPETUIECKOTO | BRIMUCIUTEILHON MaTeMaTUKHA B
JIEATETHBHOCTH. U 3KCIIEPUMEHTAIBHOTO MCCIICIOBAHUS npoiecce 00yueHUs;
00BEKTOB TPodecCHOHANBEHOU AesTenbHoCcTH | Bmameer:
- HaBBIKAMH  PAIMOHAJIHHOTO
HCIIOJIb30BaHHUS COBPEMCHHBIX
YUCJICHHBIX METO/IOB;
OIlK-1.2:
3naer:

- pe€mI€eHUEC CTaHAApTHBIX 3aj1a4
BBIYMCIINTCILHON MaTeMaTHKU C

HUCIIOJIb30BAHHUCM METOA0B
MAaTEMATHYCCKOI'O aHaJIm3a u
MOACINPOBAHUS,

YmMmeer:

- peuatb CTaHAAPTHBLIC 3aAdadun
YUCJIICHHBIMHU METOAaMU C
HCIIOJIB30BAHUEM METOA0B




MaTeMaTH4YECKOro
MOJEIUPOBaHUS;
Baaneer:

- HaBBIKAMU pemeHns
CTaHIAPTHHIX 3a7a4 YUCICHHBIMHU
METOAAMH C  HCIIOJb30BaHHEM
METOIO0B MaTEMaTHYECKOTO
aHaM3a U MOJCITNPOBAHMS;
OIIK-1.3:

aHalJlu3a u

3Haer:

- TCOPUIO MaTpHIL u
OTIpEICITUTEIICH, CHCTEM
JIMHENHBIX anreOpandecKux

YPaBHEHHM, 3JIEMEHTbI BEKTOPHOU
anreOpsl M1 METOABI KOOPIUHATEHI,
AQHAIIUTHYECKYI0 TEOMETPHUI0 Ha
IJIOCKOCTHU UB IIPOCTPAHCTBE;
Ymeer:

-ACIOIB30BATh  TEOPETUYECKUE
3HAHUS U PELICHHS PA3IUYHBIX
MPAKTUYECKUX 3alaHuil o
BBIYHCIIUTEIBLHOM MaTEMaTUKE;
Baapeer:

- IPAaKTUYECKUMU HABBIKAMU
IIPUMEHEHUS NI0JyYEHHBIX
TEOPETUIECKHUX M NPAKTHIECKHUX
3HaHUH B JPYTHUX
MaTEMAaTUYECKUX JUCLUILUINHAX U
MIPY PELICHUU Pa3IHYHbBIX
MIPUKJIAIHBIX 33724

1.4.

Obwas mpyooemkocms OUCYUnIUHbL (MOOYJIA) cocmasisiem

O0beM QUCHUILIMHBI (MOYJIA)
... 3.e. (axadem. wacos)

Tabnuya 2
Bun yyeOHoii padoThI KoanyecTBo akaaem. yacos
Ouno 3aouHo
4.1. O0beM KOHTAKTHO# padoTHI 00y4AKONIUXCSA C MPenoJaBaTeieM 64 8
4.1.1. aynutopHas padora 64 8
B TOM YHCJIC:
JEKIUU 32 4
NpPaKTHYECKUE 3aHATHS, CEMHHAPBI, B TOM YHCJIE IPAaKTHYeCcKast I0r0TOBKA 32/6 4
Ja00paTOpHBIE 3aHATHSA
4.1.2. BHeayauTOpHas padoTa B B
B TOM YHCIIE:
WHJMBHyallbHasl paboTa 00yyaronuxcs ¢ mpenoaBaTeaeM
KypCOBOE IPOEKTHpOBaHue/paboTa
TpYIIOBBIE, MHIUBUYIbHbIE KOHCYJIBTALMN M UHbIE BHJIBI YIeOHOM
JIeITeNIbHOCTH, PEyCMaTPHBAIOIINE IPYNIOBYIO WIIM HHANBUYaIbHYIO paboTy
00y4JaromuXcs ¢ IpernoiaBaresieM
4.2. O0beM caMOCTOSATEIbHOI padoThl 00y4aroIUXCs 17 91
B TOM YHCJIE YaCOB, BBIZICTICHHBIX HAa IOATOTOBKY K 3a4€Ty 27 9

2,
(MOJLY.JIST)

CTPYKTYPA U COAEPKAHUE JUCIUIT/INHBI



2.1. TemaTH4eckoe NVIAHUPOBAHHUE TUCIUTIMHBI (MOILYJIfA):

Tabnuya 3
Ne HaumeHnoBanue Tembl (pasjaeiia) O0mas TpynoéMKocTh 110 BHIaM y4eOHBIX 3aHATHI (B
/i AUCHUNIMHBI (MOLYJIs1) PY10EMKOCTH aKaj.4acax)
B aKaJg.gacax
Jlexuun IIpakr. JIa0. 3ansTHA Cam.
3aHATHSA pabora
Ouno [3aoyn. OuHo [BaoyH. Ouno PBaoun. Ouno PBaoun. OunHo PaouH.
(OCHOBHBIE CBEJICHHS TEOPHU 10 2 2/1 1 10
[OTPEIIHOCTEH. 6
ATIpoKkcuMarys ()yHKIIUA 20 6 6/1 2 20
15
3... |Pemenue HeMMHEHHBIX YpaBHEHUIH. 24 3 2 8/1 2 2 20
19
4 Perienue cucreM JIMHENHBIX 24 fe] 2 8/1 2 3 20
anreOpanvecKuxX ypaBHEHHI 20
5 YucnenHoe audpepeHnpoBaHmue 1 21 8 8/2 3 21
MHTETPHPOBAHUE. . 21
\Kypcosoe
npoexmupoganue/paboma
\[loozomoska k sk3ameny (3auemy)| 27 (9 27 9
\Umoeo: 108 108 |32 4 32/6 4 38 100
2.2.Conep:xanue pa3iei0B TUCHUILUIHHBI (MOTYJIs1):
Tabnuya 4
Ne HaunmeHoBaHue TeMblI (pa3jeiia) Conep:xanue THCIUNTHHBI
n/n JUCHUITHHBI

(TMpaKTHYEeCKHe eAMHUIbI)
(0122 nedazoeuueckux npoghunei Hanonusemes ¢ yvemom @IOC

OCHOBHO20 00Ue2o u cpedHe20 0bue2o 00pPa308aHsL)

1| OcHoBHBIE

CBEJICHUS
MOTPEIIHOCTEH

TEOpHUH

Hcrounnk ommbok. Pactipoctpanenue ommnbok. OKpyrieHne 4ucel.
AOGcomIoTHas 1 OTHOCHTEIIbHAS ITOTPEITHOCTH. 3HAaYaIlIne U BepHbIC
mudpsl. eficTBus Hax npuOmmkeHHBIMU yicaaMu. OOpaTHas 3a1a4ya

Teopuy TOTPEITHOCTEN.

2| Anmpokcumanyst QyHKIHHA

[Mpubmmxenue pynknuid. Toueunas anmpokcumManys. HerpepoiBHas
anmpoxcuMarus. PaBHomeproe npubmmxenne. HTepHonupoBaHue.
JIuneitHas v kBaspaTUYHAsl MHTEPHOJALUU. MHTepnonsnus ¢ IOMOIIBIO
MHoTowIeHOB HproToHa 1 Jlarpamka. OrieHKa morpenrHoCcTu
HUHTEPNIOJALMU. THTEepoinpoBaHue ¢ IOMOILBIO CILJIAHOB,

Pemienue HeNMHENHBIX ypaBHEHUI

Ortaenenne KopHeH, OCHOBHBIC METOJIBI OTCTICHHS KOPHEH. Y TOuHEHUE
KopHel. MeTo1 MoJI0BUHHOTO AesieHus. MeTo XOp/a U KacaTelbHbIX.
KoMOMHUpOBaHHBIN METO/I XOP.I ¥ KacaTeIbHBIX. MeTO]] MpoCTOn

UTCpanunun. O1ieHKa TOYHOCTH METOJIOB.




Pemwenne  cucrem
anreOpanvdecKuX ypaBHCHUH

JIMHEMHBIX

Merton ["aycca ¢ Bb1OOpOM ritaBHOTO AsieMenTa jist peuenust CJIAY.
VYrounenue pemenus. Utepanuonusie MeTo bl pemenns CJIAY.
Pemenue cucreM HenuHENHBIX ypaBHeHUI. MeTonsl HproTOHA 1
uteparuit 1 pemreHust CHAY. TodHOCTS B CXOAUMOCTE pEIICHUS.

Uucnennoe nudQepeHnrpoBaHne

1 UHTCTPUPOBAHUC

3amada uncieHHoro nudepeHnpoanus u e€ pemenne. IlorpemHocts
YqHCIIeHHOTO An(depeHpoBanys. cnonb30Banne HHTEPIOISIIUOHHBIX
(dopmyn. Meton HeonpeeIeHHBIX KOA(QQUIIUEHTOB. YilydlleHne
annpokcuManuu. YucnenHoe uHTerpuposanue. OCHOBHBIE KBaapaTypHbIe
(hopmyibl. MeTobl IPSIMOYTOJILHUKOB U Tpareiid. Meron CumicoHa.
OreHKa TOYHOCTH YHCIEHHOTO HHTEIPUPOBAHMSI.

3. YCJOBMS PEAJIM3ALIAA TUCHUTLIUHBI (MOIYJIA)

3.1. Y4eOHO-MeTOAMYECKOE 0O0ecieYeHHe CAMOCTOATEIbHON padoThl 00y4aromuxcst

Tabnuya 5
Ne HaunmenoBanmue pa3gena |Buja camocTosiTeJIbHON padoThl 00y4aromuxcs
n/n JAUCHUILIMHBI
1. |OcHOBHBIE CBENCHUS Y CTHBIH onpoc, BEITOJHEHUE NPAKTUYECKUX 3a/laHUMH,
TEOPHH MOTPEUTHOCTEH. | BBIMOJIHEHUE Ja00paTOPHBIX PadoT.
2. Anmpoxkcumanus Y CTHBIM onpoc, BBITOJHEHUE NPAKTUUYECKUX 3alaHHMH,
GyHKIMA. BEITIOJTHEHUE JTAOOPATOPHBIX PadoT.
3. Pemenne HenmHENHBIX VY CTHBII ONPOC, BRIOJIHEHUE IPAKTUYECKUX 3a1aHHAM,
ypaBHEHUH BBINOJIHEHUE Ja0OpaTOPHBIX PadoOT.
4. Pemenne cucrem VY CTHBIN ONPOC, BRIMOJIHEHUE IPAKTUYECKUX 3aJaHUN,
JMHEWHBIX BBINOJIHEHUE JTa00paTOPHBIX PadoOT.
anreOpanvyecKux
YpaBHEHUM.
S. YucnenHoe VY CTHBIN ONPOC, BRIMOJIHEHNE TPAKTUYECKUX 3a1aHAM,
Qg depeHpoBaHue BBINOJIHEHUE JTa00paTOPHBIX PadoOT.
MHTETPUPOBAaHUE
3.2. YuedHO-MeTOAMYECKOEe M HH(POPMALIMOHHOE o0ecneyeHune
MPOrpamMmbl U CHMILUIUHBI (MOLYJIA)
3.2.1. OcHOBHAasi M IONOJIHUTEJILHAS JIUTEPATypa
Tabnuya 6
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Iumenos, B. I'. YucieHHbIE METOABI B 2 DBC IOPAUT | 100%
4. Y. 1: yue6HOe mocobOue juist By30B / URL:
B. T'. [TumeHoB. — Mockaa : https://urait.ru/
N3natenbcTBO HOpaiir, 2022. — 32//178 4 |50 bcode/492872
111 c.— (Bwicmiee oOpa3oBaHuE). —
ISBN 978-5-534-10886-6. — Texkcr
3JIEKTPOHHBIN.
Iumenos, B. I’ YucineHHblE METOABI B 2 ADBC IOPAUT | 100%
g, Y. 2 : yueOHOe mocobdue it By30B / URL:
B.T. Ilumenos, A. B. JIOXXHUKOB. — https://urait.ru/
MockBa : H3narenscTBO IOpaiir, 32//178 4 50 bcode/492873
2022. — 107 c. — (Beicuiee
oOpasoBaHmue). — ISBN 978-5-534-
10891-0. — TekcT : 2IEKTPOHHBIN
OBC  JIAHb | 100%
Cnabnos, B.J[. UucneHHBIE METOIBI: URL
yuebnnk / B.JI. CnaGuos, - Cankr- | 32/76 | g hitps://e.lanboo
TerepGypr: Jlams, 2022. — 392 ¢. — ISBN | 4/104 k.com/book/21
978-5-507-44169-3. . — Tekcr 5762
3JIEKTPOHHBIN.
JlomoTHUTEIbHAS THTEpaTypa _
Tamenwoxk, O. B. YucneHHsle Metonsl | | 32/76 O5C IOPAUT | 100%
yuebHOe  mocobme It By30B/ 4104 URL:
O. B. I'aremok, III. K. Ucmaniios, https://urait.ru/
H. B. ManrokoBa. — Mockaa : 50 bcode/491796
N3parenscTBO HOpaiir, 2022. —
140 c. — (Boicmee oOpazoBaHue). —
ISBN 978-5-534-05894-9. — Tekcr
JJIEKTPOHHBIN
YuciieHHbIE  METOIBI .  yueOHuk u | 32/76 100%
MPAKTUKYM JUTs cpennero | 4104
po¢eCCUOHAIBHOTO obpasoBanust /
V. I'. IlTupymoB [u 1p.] ; MOJ peaaKuuei
V. T. IlupymoBa. — 5-e u3s., nepepa6v. u 50 3EC TOPAIT
non. — Mocksa : M3narensctBo FOpaiit, URL:
2022. — 421 c. — (IlpodeccuonansHOE ' .
obpasosanne). —  ISBN 978-5-534- https://urait.ru/
11634-2. — TeKcT : AIeKTPOHHBII bcode/495974
3.2.2. UuTepHeT-pecypchl
1 DnektporHo-0ubmoTeuHas cucrema IPRbooks (www.iprbookshop.ru)
2 O6pasosarenbHas miatdopma «FOPAWT (https://urait.ru/)
3.  DaekrtponHO-0nbIHOTeuHas cuctema «Jlamb» (https://e.lanbook.com/)
4. MDBb (MexBy3oBckas anekTponHas oudaunorexa) HITIY. (https://icdlib.nspu.ru/)
5 HAYUYHAA DJIEKTPOHHAA BUBJIMOTEKA eLIBRARY.RU

(https://www.elibrary.ru/)



https://urait.ru/bcode/492872
https://urait.ru/bcode/492872
https://urait.ru/bcode/492873
https://urait.ru/bcode/492873
https://e.lanbook.com/book/215762
https://e.lanbook.com/book/215762
https://e.lanbook.com/book/215762
https://urait.ru/bcode/491796
https://urait.ru/bcode/491796
https://urait.ru/bcode/495974
https://urait.ru/bcode/495974
http://www.iprbookshop.ru/
https://urait.ru/
https://e.lanbook.com/
https://icdlib.nspu.ru/
https://www.elibrary.ru/

3.3. MaTepuajJbHO-TeXHUYECKOE 00ecnieueHne TUCIUIINHBI

Jlns  ocymiecTBIeHUST 00pa3oBaTeIbHOIO TMpolecca IO  JUCIHUILINHE
HeoO0X0uMa CleAyIolas MaTepruaibHO-TEXHUYEeCcKas Oasa:

Tabauya 7

TTomerenust misa
OCYIIECTBJICHUS
o0pa3oBaTenbpHOrO Mpoiecca

[TepevyeHb OCHOBHOTO
000py0BaHus (C yKa3aHUEM
KOJI-Ba ITOCAIOYHBIX MECT)

Anpec (MECTOIOIOKEHNE)

AyauTtopuu Juisi IPOBEICHUS JIEKIIMOHHBIX 3aHATUN

Jlexmonnas

aymutopus - aya. 4-07

AynurtopHas J0CKa, (CTOJIbI
YYEHHUYECKHE, CTYJIbS
ydyeHnueckue Ha 20 nmocajgoyHbIX
MecT, ydeOHas ngocka - lmr.,
HarJIsgHbIe TOCOOHS.

V4. kopryc Ne3

r. ['po3HbIii, yi.
JIsmunesckoro Ne 9a

Aynuropuu A IpoBe.

CHUA IIPAKTUYCCKHUX SaHHTHﬁ, KOHTPOJIA YCIICBACMOCTU

KomnsrorepHslii

Kiacc - ayn. 2-01

KoMnproTeps! ¢ BBIXOIOM B
WHTEpHET U 1OCTYIIOM B
3JIEKTPOHHYIO UHPOPMALMOHHO-
00pa30BaTENbHYIO CpPely BY3a,
TEXHUYECKHE CPEACTBA IS
0TOOpaXXeHUsI MyJIbTUMETUNHOM
WM TEKCTOBOM MH(pOpManuu:
MyJIbTUMEANA POEKTOP, KPaH,
aKyCTHYECKas CUCTEMA.

KonnuecTBO mocaioyHBIX MECT -
30.

Vu. xopryc Ne3

r. ['po3HbIii, yi.
JIsmunesckoro Ne 9a

Aynutopus uist
MIPAKTHYECKUX

3aHATHH - ayn.4-07

AynuropHas 10cKa, (CTOJIbI
YUEHUYECKHE, CTYJbs
ydaeHndeckue Ha 20 mocajouHbIX
MecCT, ydeOHas ngocka - lmr.,
HaTJISITHBIC TTOCOOHS.

Vu. xoprmyc Ne3

r. 'po3HbIil, yi.
JIsmuneBckoro Ne 9a

IloMemieHus A caMOCTOATEIbHOM pa6OTBI

YuranpHbI# 3a1 OMOIMOTEKH
qriry

KommbroTepsl ¢ BBIXOI0M B
WHTEpHET U T0CTYIIOM B
AJIEKTPOHHYIO UHPOPMAIIMOHHO-
00pa3oBaTeNbHYIO Cpey By3a.

KomnunuectBo Iocaa04YHbIX MECT -
50.

ONEKTPOHHBIA YUTAIBHBIN
3alL. 3Tax 2

Bubanoreyno-
KOMIIBIOTEPHBIN IIEHTP

r. I'po3nsiii, yn. CyOpsr
KwummeBoi, 33




4. KOHTPOJIb MU OIEHKA PE3YJIbBTATOB OCBOEHUA
JUCHUIIJIMHBI / MOAYJIA

4.1. XAPAKTEPUCTHUKA OLIEHOYHBIX CPEJCTB

KoHTpons U OIlEeHKa pe3yabTaToB OCBOEHUS JUCLUIUIMHBI / MOAYJS OCYLIECTBISETCS
npernojaBaTesieM B IPOLECCE IPOBEIEHUS NPAKTUUYECKUX M JIA0OPATOPHBIX 3aHATHH,
KOHTPOJbHBIX pPalbOT, a TakKe BBINOJHEHHUA OOYYarOIIMMUCS] WHIUBUAYAIbHBIX 3aJaHHM,
IIPOEKTOB, UCCIICJOBAHUN U T.J.

Tabnuya 8

Ne HaumenoBanue Tembl (pasgeia) c| Kog n HaumeHnopanue OueHouHbIE CpeACTBA
n/n KOHTPOJIMPYEMbIM CO/lep:KaHieM NMpoBepsieMbIX

TeKyLIMii NPOMEKYTOYHAS
KOHTPOJIb aTTecTanus

KOMIIeTEeHIIU

1. |OcHOBBI TeOpHH MOTPEIIHOCTEN OIIK-1.Cnocoben JTabopatopHas 9K3aMeH
PUMEHSThH pabora Nel, Tect
CCTCCTBCHHOHAYYHBIC U
001LIeMHKEHEPHBIE
3HAHUA, MCTObI
MAaTCMaTHYCCKOI'O
QHAITN3a 1
MOZETUPOBaHUS,
TEOPETUYECKOTO U
KCIIEPHMEHTAIBHOTO
WCCIICIOBaHMS B
npodecCHOHAIBHON
NIeATEeNbHOCTH.

2. |Anmpoxcumanus GpyHKIHH OIIK-1. Ciocoben JlabopaTopHas JK3aMeH
IPUMEHSTD pabota Ne2, Tect
€CTeCTBCHHOHAYYHBIEC U
00IIenH)KEHEPHBIE
3HAHUS, METOBI
MaTeMaTHYECKOTO
aHaIM3a U
MOJICITNPOBAHHUA,
TEOPETHYECKOTO U
KCIIEPUMEHTAIILHOTO

3.  |Pemenue Henuneiinbix ypaBuenuit |OITK-1.Cnocoben JTaGoparopHas JK3aMeH
MIPUMEHS T pabota Ne3, tect
CCTCCTBCHHOHAYYHBIC U
0OIIenH)XEHEPHBIE
BHAHUSA, MCTOAbI
MAaTEMATHUYCCKOT' O
aHau3a u
MOJIEITMPOBAHMS,
TEOPETHYECKOTO 1
KCTIEPUMEHTAIILHOTO
MCCIIeIOBAHMS B
poeCCHOHATBHOM

e TeIbHOCTH.




4. |PemeHue cUCTEM JIMHEHHBIX OIIK-1.Cnocoben JTabopatopHas 3K3aMEH
anreOpanvdecKuX ypaBHCHUH MIPUMEHSTh pabota Ne4, tect
€CTECTBCHHOHAYJIHBIE U
0OIIenH)XKEHEPHBIC
3HAHMSI, METO/BI
MaTeMaTHIeCcKOTro
aHAIN3a 1
MOJIEITUPOBAHMS,
TEOPETHYECKOTO U
KCIIEPUMEHTAIILHOTO
MCCIIeI0BaHUs B
mpoeCCHOHATBHOMN

e TeIbHOCTH.

5.  [Hucaennoe muddepennuposanue u (OIIK-1.Crnocoben JlabopaTopHas 9K3aMeH
MHTErPUPOBAHUE [IPUMEHATD pabora Ne5, Tect
CCTCCTBCHHOHAYYHBIC U
001LIeMH)KEHEPHBIE
3HAHUA, MCTObI
MAaTCMaTHYCCKOI'O
aHaAIIN3a U
MOZETUPOBaHUS,
TEOPETUYECKOTO U
KCIIEPHMEHTAIBHOTO
WCCIICIOBaHMS B
npodecCHOHAIBHON
NeATEeNbHOCTH.

4.2. OueHoYHbIE CPeacTBA AJIs1 IPOBEACHUA TEKYLero KOHTPOJIA
yCIeBaeMOoCTH

4.2.1. HaumeHOBaHUE OLEHOYHOTO CPEACTBA: Hecm

Memoouueckue mamepuansl: RPUBOOAMC BONPOCHL U/UNU MUNOBbIE 3A0AHUS, KPUMepuu

OYEeHKU.
Ilpumepnvie eonpocwl 011 mecmupoeanus
Tectsl o Teme 1: «OCHOBBI TEOPUH MOTPELIHOCTEN»

F1:
I:
S: HaiiTi abCoMOTHYIO MMOTPEIHOCTh paBeHcTBa 1/3=0,33.
-:0,0018
-:0,0033
-1 0,0034
-:0,3333
I:
S: U3BectHa mpeaenbHas abcomoTHas morpemrHocTh A=0,005 nmpubnmxkeHHOTO yncia X=2,34.
Haiitu npenenbHyto OTHOCUTENBHYIO TOTPETHOCTh
-1 0,21%
-2 0,0021%
-1 0,0022%
-1 0,0022
I:
S: HaiiTu OoTHOCHTENBbHYIO HOTPEIIHOCTh MPUOIMKEHHOro uucna X=25,4, ecau abconoTHas
norpemHocts A=0,006.
-1 0,05%



-1 0,0236%
-2 0,0023%
-1 0,0003

I:
S: YeMy paBHa aOCONIOTHAs MOTPEIIHOCTh CyMMBI uucenl X= 2,345 u Y=0,25, ¢ BepHbEIMH B
HIMPOKOM CMBbICIIe U pamMu

- 0,011

-: 0,001

-: 0,0005

- 0,05

I:
S: Bee mudpsr uncina X=0,4738 BepHbIe B y3KOM cMbIcie. HaiiTu npenenbHyr0 OTHOCUTEIBHYIO
HOTPELIHOCTD

: 0,00002%

-1 0,0002

-2 0,00001%

-:0,01%

I:
S: Bemonaute cnoxenune uyucen X=2,3+0,01 wu Y=0,123+0,0005 co crporum yyerom
MOTPEIIHOCTEH

-1 2,4234+0,01

-: 2,42340,005

-1 2,42340,0105

-1 2,423+0,0005

I:
S: Bemmonnute Bbrumtanue uucen X = 12,7+0,05 u Y=1.35+0,005 co ctporum yderom
MOTPEIIHOCTEN

-2 11,35+0,01

-: 11,35+0,05

-: 11,35+0,0045

-: 11,35+0,055

I:
S: Bee nungpst uncen X=2,3 u Y=0,01 BepHbIC B IIUPOKOM CMBICIIC. BBIOIHATS YMHOKEHUE ITUX
YKCEJI CO CTPOTUM Y4ETOM MOIPEUIHOCTEN

-: 0,023+0,1

-:0,023+0,01

-2 0,023+0,001

-2 0,023+0,11

I:
S: Bemmonuuts aenenue uncen X=1,438 u Y=0,24 no npaBuity nojacyera nudp
-1 5,991

- 6,0

-1 6

-1 5,992

I:
S: BepHo 111, 4TO 32 NpeeNbHYI0 a0CONIOTHYIO MOTPEITHOCTH yKcia 3,456 ¢ BEpHBIMU B CTPOTOM
CMBICTIE IU(paMu, MOXKHO PUHATH 3HaueHne 0,0017?

-: BepHo

-: HeBepHo

I:

S: B ueM BeIpakaeTcsi OOBIYHO OTHOCUTEIbHAS MTOTPEITHOCTh?

-: B mpouenrax (%)



-: B mpornienrax Ha equnuiy (%o/en.)
-: B mrykax (1mr)

- Bx(x)

I:
S: K HecylecTBYIOIIMM BUaM MOTPEIIHOCTEH OTHOCHUTCS
-: HeycTpanumas morpenrHoctsb

-: [lorpemHnocts MeTona

-: BerarciuTenbHas MOTPEITHOCTb

-: PesynbTupyroinas norpenHocTb

I:
S: IIpenesbHas OTHOCUTENIbHAS TIOIPEITHOCTD MPOU3BEIACHHUS HAXOAUTCS 110 (opMyIie
-2 6(xy) = da + 6b

-2 0(xy) = ba - 6b

- 6(xy) = da — 6b

-2 0(xy) = 6a/éb

I:

I:

S: BBINOIHUTG JEHCTBUS Hal MPUOIM)KEHHBIMH YUCIIaAMH 110 IpaBUiIaM mojacyera uudp+/47,5:
-16,9

-1 6,89

-16,8

-1 6,892

I:

S: BrimonHuThs IelIeHHE 5 CO CTpOrMM Yyd4eToM morpemHocreid, ecim x =1,428+ 0,0001,

y =0,14+ 0,001.

-:10,2+ 0, 22

-1 10, 2 +£0,37

- 10, 2+ 0,15

-: 10,2+ 0,074

I:

S: M3Bieub KOpEHb CO CTPOTUM ydeToM norpemHoctu: 156, 25+ 0,001.
-: 12,500 +0,0002

-: 12,500 +0,00016

-: 12,5004+ 0,00004

-: 12,500+ 0,00012

I:
S: BeImonHHUTH ACWCTBHS Haa NPHONMKEHHBIMH YHCIAMU [0 TpaBWIaM IMojcueTra nudp
0,35-(21,1-0,005).

- 74

-1 7,38

-1 7,382

-1 7,38325

I:

S: Iycrs a = 2,91385 u Aa = 0,003. Toraa B yuciie a BepHBI B ITUPOKOM CMBICIIC:

-:291

- 29

--9,1

-: Bce mudper

I:



S: AGcooTHas! TOTPENTHOCTD Pa3HOCTH YKcel X = 62,425 u y = 62,409, y KOTOpHIX BCE Uncia
BEPHBI B CTPOTOM CMBICJIE, PaBHA!

-: 0,001

-1

-: 0,07

-:0,12

I:
S: Jlnsa BenwuMH X,y U Z 3aJ1aHbl ux adconmoTHeie orpemHoctu Ax = 0,008; Ay = 0,004 ; Az
0,001. Torna aGconroTHAs MOTPEUTHOCTh BeTHUMHBI A(X + y — z) Oyzaer paBHa

-2 0,013

-: 0,001

-: 0,011

-: 0,008

I:
S: Ina BenmmumH x = 1uy = 2 wu3BectHbl abcomtoTHble morpemHoctd Ax= 0,008; Ay =
0,004.AbcontoTHast MOrPeNIHOCTH Mpou3BeaeHus A(xy) paBHa

-1 0,020

-: 0,000005

-: 0,006

-: 0,007

I:
S: Jlnga BemwmumH x = 10Uy = 20 W3BECTHBI OTHOCUTENBHBIC MOTpemHocTH O(Xx) =
0,005 u 6(y) = 0,003. OTHOCHTENBbHAS TOTPEIIHOCTH Mpou3BeAeHus §( X * Y ) paBHA

- 0,011

-: 0,008

-: 0,002

-: 0,000015

I:
S: JIns BemmuumH x = 2,y = 1,z = 2 3agaHpl UX OTHOCHUTENbHBIE TOTpemHocTd (Xx) =
0,005; 6(y) = 0,001; 6(z) = 0,002 . OTtHOCHTENBHAS TTOTPEITHOCTH MPOM3BEACHHS O ( X *
Y * Z) paBHa

-: 0,0001

-: 0,008

-1 0,0002

-:0,0000002

I:
S: JHns BemmuuH X = 2UYy = 1 W3BECTHBI OTHOCHUTENBHBIC TMOTrpermHocTH O(X) =
0,001 u6(y) = 0,002. OTHOCUTENBHAS TOTPEUTHOCTH pa3HOCTH § ( X — Y ) paBHa

-: 0,003

-: 0,001

-2 0,0002

-: 0,004

I:
S: Jlna BemuuMH X = 2MYy = 5 WU3BECTHBl OTHOCUTENbHBbIE TOrpemHocTd O(x) =
0,005u 6(y) = 0,002. OTHOCHTENBHAS TIOTPEIIHOCTh YacTHOTO 6( X / Yy ) paBHA

-: 0,007

-: 0,003

-2 0,00001

-1 0,0025

I:



S:ImssBenmuuuH X = 2UYy = 8 U3BeCTHBI OTHOCUTEIbHBIC orpemHocTr (x) = 0,01 u 6(y) =
0,02 . OTHOCUTENBHAS TOTPENTHOCTh CyMMBI §( X + Y ) paBHa

-: 0,003

-: 0,03

-: 0,016

-:0,018

I:
S: Ins BenuunH X = 5uy = 1 u3BecTtHBl abcomtotHbie morpemHoct Ax = 0,001 u Ay =
0,0005. AGconroTHast HOrpeIHOCTh YacTHOTrO A(x/y) paBHa

-1 0,0015

: 0,000005

-: 0,0005

-2 0,0035

I:
S: Ins Benmmune X = 51Uy = 10 3amansl ux abcomroTHbie norpemHoctd Ax = 0,0002 u Ay =
0,0001. AGcomroTHAs IOTPEIIHOCTh YacTHOTO A(X /Y ) paBHa

-:0,0003

: 0,000025

-2 0,0001

-2 0,0002

I:
S: Jlyis BenmuuuH X | 'y 3a71aHbl abcomotHbie orpemHoct Ax = 0,01 u Ay=1,5. Torna abconroTHas
MOTPENIHOCTh pa3HocTu A(x — y) paBHa

--1,51

-:—1,51

-:—1,49

- 1,49

Tectbl o TeMe 2: «ANNpoKCUMAIUS QYHKIIHI»

F1:

I:

S: 3amauy nmocTpoeHus MpUOIFKAOIEH QYHKITUH B OOIIEM CMBICIIC HAa3bIBAIOT?

-: PaBHOMEpPHOI

-: Unrepnionsuueit

+: Anmpoxcumariuei

-: Het nmpaBwibHOTO OTBETA

I:

S: UnTtepnonauus — 3710. ..

: Cnoco0 HaxOXIEHHS TPOMEKYTOUHBIX 3HAYCHUH BEIMYMHBI 10 MMEIOUIEMYCS JUCKPETHOMY
HaOOpPY U3BECTHBIX 3HAYCHUI

-: Ilpomomxenne (GyHKIUHM, TpUHAUISKAIEH 3aJaHHOMY KJIacCy, 3a TpeIeNbl ee O00JIacTH
OTpeieNIeHusl.

-: 3aMeHa OJHMX MAaTEeMaTHYeCKHX OOBEKTOB JPYTMMH, B TOM WJIM WHOM CMBICIIE OJM3KHX K
HCXOJTHBIM.

-: Merton pemieHus 3amad, MpU KOTOPOM OOBEKTHI Pa3HOTO pojaa OOBEAMHSIOTCS OOIUM
MOHSITHEM.

I:

S: UHTeprionsus ObIBaeT:. ..

-: KycouHas u nokanbHast

-: JlokanbHas u rnodanbHas

-: KycouHnas u anpuopHas

-: MakcumanbHas 1 MUHUMaJlbHas



I:
S: Koappurmentsr nHTEPIIONAIIMOHHOTO MHOTOWIeHa Jlarpanka HaXoaaT 1o Gpopmyiie:
. l-(x) _ (x—x0)..(x=xi_1)(x—Xj41) ..(x—x7)
(xi—=x0)..(xj=x;-1) (Xj—%i41) ..(Xx;—2x7)
= L) = (0 = x0) o (= 231 (X — X344) - (X — x)
= () = (e = x) o (= x- ) (3 — Xig1) - (g — X))
. l-(x) _ (x=x0) .. (x=x) (X=X 41) . (Xx—%7)
(xi—=x0)..(xj=x;-1) (Xj—%i41) .. (Xx;—2x7)

I:

S: Anmmpokcumanus, pu KOTOPOi MpUOIMKEHNE CTPOUTCS Ha TUCKPETHOM MHOKECTBE 3HAUEHU I
{x;}, Ha3bIBaercs:

-: TOYCYHOU

-: HEMIPEPHIBHOM

- UHTEPIOJISALHOHHON

-1 pa3pbIBHOM

I:

S: Anmpokcumanusi, Ipyu KOTOPOH MPUOIUKEHUE CTPOUTCS Ha HEMPEPHIBHOM MHOMXECTBE TOUYEK
Ha3bIBACTCS:

-: TOYEUHOU

-: HEIIPEPBIBHOMN

- HIHTEPIOJISUOHHON

-: pa3pbIBHOU

I:

S: ®opmyna TUHEWHOW HHTEPIOISAIMKA MHOTOWICHOM Jlarpamka uMeeT BH/I:

- L(X) — (x—2x1) (x—x9)

(xo—x1) Yo (x1—x )y1
= L(x) = (x=2x1)(x—x3) (x—x0) (x—23) (x—x0)(x—x1)
' (x0—x1)(x0—x2) (ep=x0)(x1=x2) 7 L 1 (p—x0)(xg—27) 7 2
S L(x) = yo + tAyy + + “ LD p2yq 4 oo HEREED g
t t+1 t(t+1)..(t+n—-1
- L(x) =y, + tAy,_, + ( )Azyn—z 4ot n—(!")Any

I:
S: ®opmyna KBaIpaTUIHON HHTEPIIOJISIUN MHOTOWIEHOM Jlarpanka umMeeT BUJI:

. _ (x=xq) (x—x0)
- L(x) - (XO_XI) yO (x —x )yl
- L(x) = (e )(x—xp) (r—x0) (x—%3) (x=x9)(x—x1)
. (xo—x1)(xg—x3) 0 (1 —-%0) (1 —%x2) 1 (xa—%0)(xa—%1) 2
- L(x) = yo + tAy, + +t(t DAZ)’Q + - +WNLYO.
t f+1 t(t+1)..(t+n—1
= L(x) =y, +tAy,_1 + ( )Azyn—2+"'+%An}’

l:
S: IlepBolit THTEPIIONAMOHHBINA MHOTOWIEH Hpl0TOHA MMeeT BU:
(x—x1) (x—x0)
- N(x) = +
( ) (xo—2x1) 0 (x1—x0) Y1

S N(x) = (x=x1)(x—x3) (x=x0)(x—x,) (x=x0)(x—x1)
' (xo—2x1)(xo—2x2) 0 (x1=x0)(x1—2x2) 1 (x2=x0)(x2—x1) 2
- N(x) =y, +thy, + + i DAZ}’O + -t —t(t_l)';f!t_nﬂ) A"y,
t t+1 t(t+1)..(t+n—-1
SNQO) =y + Ay + C2 A%y, e B Ay,

S: Bropoii HHTepHONSIIMOHHBIN MHOTOWICH Hpl0TOHA NMeeT BU:
. _ (x—x1) (x—xo)
=~ N(x)=—=yo + Y1

(xo—x1) 0 (x1—x0)




= N(x) = (x=x1)(x=x7) (x—x0) (x—2x3) (x—x0) (x—x7)

(x0=x1)(x0—x2) 0 (x1—2x0)(x1—x2) L (x2=x0)(x2—x1) 2
I N(x) = yo + tAy, + +t(t_"1)A2yO 4o LEEDAETAD)

2! n!
t(t+1) t(t+1)..(t+n-1)
By + o+ = Ay,

2! n!

“NX) =y + thy,y +

I:
S: TIpuMEHMMOCTh JIMHEHHON MHTEPHONANMM TaOIMYHO 3aJaHHOM (YHKIMH OIpeNeNsIeTcs
IIOCTOSIHCTBOM 3HAYEHUI:

k=2 =012, (n—1)

Xi+1=X{

DAY = Yieo — 2V + Y3 = 0,12, (n = 2)
k= Yi+17Yi
l Xip1=X;

= A%y = Yivo — 2Yip1 T Vi
I:
S: IIpUMEHUMOCTD KBAJPaTHYHON WHTEPIIOSIUNA TaOINYHO 3a1aHHON (DYHKIIUH OINpENessieTcs
ITIOCTOSHCTBOM 3HaquI/II>'I:

k=2 =012, (n—1)

Xi+1—Xi

=AY = Yino — 2V + Y30 = 0,1,2,..(n = 2)
_ k — Yit1—Vi
: Xip1=Xi

= APy = Y0 — 2V Y
l:

S: TlonmyyeH WHTEpIONALUOHHBIA MHOTOWIEH Yy = 3x2+2x+1 nmus (GyHKIIMU 3a/1aHHOM
TaOJIMIIEA 3HAYEHUN:

b -1 0 1

Haiitu yg, y4, ¥5.
-22,16
-:-2,16
-12,-1,6
-2 2,1,-6

K
S: Kakoif ”HTEpPIOISIIIMOHHBI MHOTOWIEH COOTBETCTBYET TAOIHIIE:
X 1 2 4

y 6 17 57

ry=3x%+2x+1
~y=3x*—4x+1

ry=3x*+2x—-5
y=3x*—-2x+7



S: ®ynkuus 3a1ana TabIUICH:

X

Haiitu A%y,.

:-0,4
:-0,1
:-1,92
:0,6

K
S: ®yukuwms 3a1aHa TabIUICH:

X

Haiitu A%y,.

:-0,4
:-0,1
:0,3
0,6

I:
S: ®ynknwms 3a1aHa TaOIUTICH:

X

Haiitu A3y,,.

-0,4
:-0,1
:0,3
:0,6

l:
S: OyHKIMA 3a1aHa TaOTUIICH:

X




Haiitu Ay,.
- -0,4
-:0,2
-1-1,92

- 0,6

I:
S: @ynkuus 3a1aHa TabIUICH:

X

Haiitu Ay, .
- -0,4
-:0,2
-1-1,92

- 0,6

I:
S: ®ynknwms 3a1aHa TaOIUTICH:

X

Haiitn Ay,.
-.-04
-:0,1
-1-1,92
-:0,6

K
S: TlocTpoeHue anmpoKCUMUpYIOIEH (YHKINW, MPUHUMAIONICH B 3aJaHHBIX TOYKaX Te JKE
3HA4YEeHHUs, YTO U UCXOHAast (DYHKIIMS, Ha3bIBaeTCs H#H#.

I:

S: 3agaua 3aMeHbI 3aJaHHON (YHKITUHU OoJiee MPOCTOM Ha3bIBAaeTCs #H#.
I:

S: Jlnst TabnuuHo 3ajaHHOM QyHKIMH

X 1 2 3




y 2 5 6

3Hauenue y(1,1), BBIYUCIEHHOE ¢ TOMOMIBIO JIMHEHHOW WHTEPIIOJISIIIAHA PABHO:
-1 2,3

- 51

-.-3,1

-2 3,2

l:

S: lyst TabnuvHO 3a1aHHON (DYHKITMH

X 1 2 3

y 2 5 6

3Havyenne y(2,1), BEBIYUCIECHHOE C TOMOIIBIO JTMHEHHON HHTEPIIOJISAIIUN PaBHO:
- 2,3
-2 51
-:-3,1
-2 3,2

I:

S: HWutepnonsiuell Ha3bIBacTCs 3aMEHAa HMCXOMHOW TaOnmu4yHo 3amaHHOW QyHKImu f(x)
UHTepHoaupyrouei GpyHkiuen ¢ (x), npu KOTopoi

- miaxlf(xi) —px)| =0

-: 3nauenus Gpyukuii f(x) u @ (x)coBmagaroT B y3iax

-: 3Ha4yeHust GyHkuui f(x) u @(x) B cpeHEM OTIHYAIOTCS MaJIo

-: mpousBojHbie f'(x) u ¢'(x) Mano ommyaroTCs

S: MHTepnonsinoHHbIf MHOTOUYJIEH BUA
(x —x)(x — x3) (x = x0) (x — x3) (x = x0)(x — x1)
(xo — x1) (%0 — x2) Yo (1 — x0) (%1 — x2) 7 (xz — x0) (xz — x1) Y2
HA3bIBAETCSI MHOTOYJIEHOM
-: HproToHa
-: Jlarpanxa
-: JletiOHuIa
-: Herorona-JleiiOaumna
I:
S: Koneunsle pasHoctd GpyHKIuu y = f(X) MPOM3BOIBHOTO MOPSIKA UL JIFOOOTO y3J1a MOKHO
BBIPA3HTh 110 PopMyIe:

. k(k-1)
ARy = Yiwi = kYirios T Vi o0 (D)

- A:)/n—l =Yn —Yn-1
- A%y, = Ay; — Ay,
- A%y, = Ay, — Ay,
I:

S: PasHoCTAMH nepBoro nopsijka GyHkuuK y = f (X) Ha3bIBAIOT 3HAYEHHE BH/IA
. k(k=1)
Ay = Vi = kYkaics = Vkricz 0+ (CD s



= AYn1 = Yn — Yn-a

-1 A%yy = Ay, — Ay,

-1 A%y, = Ay, — Ay,

I:

S: PazHocThI0 BTOpOro nopsiaka GyHkiuu ¥y = f(x) Ha3pIBalOT 3HAYEHUE BUIA

(k-1
Ay = Vi = kYirioa + %Ykﬂ—z + 4+ (D

- A%’n—l =Yn " Yn-1
- AZYO = Ay, — Ay,
- A%y = Ay, — Ay,
l:
S: Koadbuimentsl mepBoro HHTEPIOISAIUOHHOTO MHOrowicHa HBIOTOHA BBIYMCISIOTCSA I10
dbopmyre:
; Ayn_k
-a = T;:k'k =012 ..,n
Ary,

-lag = Tk k=012, ..,n

. ARy

- A = nl_:k’k = 0,1,2, e, n
Ak

s =—2 k=012 ..,1n

nlhk’
I.

S: Koad¢unueHTsl BTOPOro HHTEPIOJISAIMOHHOIO MHOTOWICHa HBIOTOHA BBIUUCISIOTCS IO
dbopmyre:

. Ak)’n—k
- Qg :W'k = 0,1,2,...,1’1

. Ay,
-lag = ik’ k=012, ..,n

. AI&:Vn—k

- A = W'k = 0,1,2, v, n
Ak

cap=—X k=012 ..,n

nlhk’
I:
S: KoHeuHbIMH pa3HOCTSIMH MIEPBOTO MOPSIIKA HA3BbIBAIOT
- CyMMY COCEHUX y3J10B UHTEPIIOJSIHI
+! pa3HOCTh MEXY 3HAUCHUAMU (DYHKIIUN B COCEIHUX y3JIaX HHTEPIOISIIUU

- CyMMY MEX1Y 3Ha4eHUSIMU (PYHKIIUN B COCETHUX y3J1aX UHTEPIIONSIINN
-: IPOU3BEACHUE 3HAYCHUN TPEX COCEIHUX Y3J10B UHTEPIIOIALUN

Tect o Teme 3 «PenieHne HETMHEWHBIX ypaBHEHU

F1:

K

S: ### - 5TO MepBBI ATAIl YUCIEHHOTO pelleHus ypaBHenus F(x) = 0

K

S: Ecnu HenpepbiBHast Ha oTpeske [a; b] dyukuust F(x)IpHHAMAET Ha KOHIIAX OTpe3Ka 3HAYCHHUS
pa3HBIX 3HAKOB, TO ypaBHeHHE F (x) = 0 Ha 3TOM OTpe3ke

-. ©UMeeT XOTs Obl O/IUH KOPEHb

-: UMEeT eIMHCTBEHHBIN KOPEHb

: HE UMEET KOpHEH

: UMEET HECKOJIBKO KOPHEM

I:

S: Ypasuenue F (x) = 0 pemracrcst MetoioM Xxopj Ha otpeske [a; b], F(a) < 0, F"(x) > 0.Kakoe
3HA4YEHUE X IPUHUMAEM 3a HEIIOJBY)KHBIA KOHELl

--x=0D>b



—~Xx=a

. a+b

X =
2

-; X — 1r000€ YHCII0 U3 IPOMEXKYTKa [a; b]

I:

S: Kopenb ypasuenus 2x3 — 5x2 + 4x — 3 = 0 oraenen Ha npomexytke (1; 2). ITo meToay xopa
3a MOJIBMIKHBIM KOHEI[ IPUHUMAEM

-—x=1
-x=2
-x=15

-. X — m000€e YKrciIo u3 npomMexyrka [1; 2]

I:

S: Kopenn ypaBuenus F(x) = 0 oraenen Ha npomexytke (—2; —1). I[To MeToxy MOIOBUHHOTO
JIEJICHUS 32 HYJIEBOE MPUOIIMKEHUE IPUHIMAEM

-x=-15
x=-=2
-x=-15
-x=-1

S: Vpasuenue F(x) = 0 pemaercs METOIOM KacaTelbHbIX Ha otpeske [a; b], F(a) > 0,F"(x) >
0. Kakoe 3Ha4YeHHE X MPUHUMAEM 32 HETIOIBYKHBIN KOHEI

=b

=a
a+b

2
— m060e YKCIIo U3 MPOMeXyTKa [a; b]

X
X
X =
X

l:
S: Kopens ypaBuenus 2x3 —5x2 4+ 4x — 3 = 0 otaenen Ha npomexytke (1;2). ITo metony
KacaTeJIbHBIX 33 HEMOABIKHBIN KOHEI[ IIPHHUMAEM

-—x=1
-x=2
-x=15

-: X — mo00e YKciIo U3 mpomMexyTka [1; 2]

I:

S: Kopenpb ypaBuenus x> + 3x% —1 =0 oraenen na npomexytke (0; 1). YTounenue KopHs
NPOBOJIUTCS KOMOWHUPOBAaHHBIM METOJOM XOpJ M KacaTenbHbIX. C KOHIA oOTpe3Kka #H#
npuOimkeHne OyIeT MPOXOJUTh IO METOY KacaTelbHbIX.

I:

S: Kopenb ypaBHenus x> +3x2—1=0 ormenes nHa mnpomexytke (0;1). Ilo wmeTomy
KacaTeJIbHBIX 3a MOBM)KHBIM KOHEIl TPUHUMAEM

-x=1
-x=0
-x =05

-: X — mo0oe urcio u3 npomexyrka [0; 1]
I:
S: Pemenne 1o MeTo1y KacaTelIbHBIX HAaXOIUTCS 110 hopMyJie

-l Xk =xk—1_§:x_’;11))
-l Xg =xk—1_#k(;k)_l)(a_x)
-l Xg =Xk—1_#,a)_l)( =)
-l Xy =Xk—1_M

Fri(xg—1)



I:

S: OTnenuTh KOpEeHb ypaBHEHUS Sinx = x — 2.
- (1;3)

- (—1;0)

- (0;-1)

- (3;4)

I:
S: lano HenuueliHoe ypasHenue 3x> + 5x2 — 7x + 1 = 0. Eciiu KOpeHb OT/IeNIEH, TO IS TOTO,
YTOOBI HAWTH KOPEHb YpaBHEHUSI METOJOM MIPOCTOM UTEPALIUH. . .

-: crpouM rpaduxu Gpynkuuit y = 3x3uy = —=5x% + 7x — 1

-: HAXOJIUM TIEPBYIO TPOU3BOIHYIO

-: HAXOJIUM BTOPYIO MMPOU3BOIHYIO

-: 3aIKMChIBaeM ypaBHeHue B Buje X = f(x)

I:

S: Crioco® HaxoWTh MO HM3BECTHOMY HPUOJIMKCHHIO pEIIeHHs clieaylomee, Ooyiee TOYHOE
PUOJIKEHNE —

-: 00paTHBIN X0

-: IPSAIMOM XO[

-: IPOCTAast UTEPAIUS

-: IBOWHOM IIepecyer

I:

S: PemieHne HEMMHEHHOTO ypaBHEHHS MO METOJY IPOCTOM HTEpallMMi MOKHO HAXOAWUTH II0

bopmyne
- x =x+1f(x)
. _ F(xg—1)
T e T Ry
. _ F(xg—1)
Hie = X1 Bk (4T )
. _ F(xg—1)
R S O e ACh)
I:
S: Vpasuenue f(x) = 0 pemraercs KOMOMHHUPOBAHHBIM METOJOM XOPJ M KacareibHbIX, f'(x) >
0, f"(x) < 0. kakoe 3HaUeHHE OYIET HAYATBHBIM TIPUOJIMKEHUEM K KOPHIO YPaBHEHHUS 110 Xope?
-x=0>b
-x=a
. a+b
X =
-1 x — mr060e YMCIIo U3 MPOMEKyTKa [a; b]

I:

S: HenuneitHoe ypaBHeHHWe 3a1aHo B Buae X = @( x ). Torma ycioBueM CXOAMMOCTH METOJa
NPOCTO UTeparuu OyJIeT yCIoBHe

()1 <1

- @( x ) - HempepbIBHAS (QYHKITUS

2 <9'(x) < -1

@' (0)"(x) > 0

I:
S: JlaHo HenuHelHOe ypaBHeHue cos2x — 2x + m / 4 = 0 u HayanpHOE ycioBue xo= 7 / 4.
[TepBoe mpubaMKEHNE METO/1a KacaTeJIbHBIX X1 OYJIET paBHO

-m/2

- 51/ 16

- 3n/4



- 3n/16
I:
S: lano HenuHeliHoe ypaBHeHue x“—sinx + 1 = 0 u HayanpHOe npubnmxenue Xo = 0. [lepoe
NpUOJIMKEHUE X1 B METO/I€ KacaTeIbHbIX PAaBHO

-1

-1

- 0,1

-0,5

I:

S: Jlano ypaBHeHue x° - x = 0 u HayagbHOE MpHOMMKeHHE Xo = 1. Pe3ympTaT ogHoro mrara
METO/Ia KacaTelIbHbIX PaBeH

2

--x1= 0,5

-x1= —1

-x1= 2

-x1= 1

K

S: Jlano ypaBHeHuex = sinx + 1lu HavanpHOe mpubIMxenne xo= 1w / 2 . IlepBoe
NpUOJIMIKCHUE X1 METO/1a IPOCTOM UTEpaIUil paBHO
-0

-1

-1 2

-

I:
S: Meron urepauuit He OyAeT CXOAUTHCS JUIsl ypaBHEHUS
-+ x = 0.2cosx

-2 x = 3sin0,5x

-1 x = 0.5sinx

-+ x = 3co0s0,1x

I:

S: Meron npocToii nTeparyu OyAeT CXOIUTHCS U ypaBHEHHS

-: x = sin0,5x
- x = 2sinx
-:x = 5cosx

-1 X = 3cos2x
I:
S: 3amaHo0 HenMHeiHOE ypaBHEHME BUAA X° + 2X - 1 =0 n oTpesok [0;1], Ha KOTOPOM HAXOMUTCA
KopeHb . OIMH mar MeTo/1a TTOJIOBHHHOTO JICJICHUS JTAeT OTPE30K

-:[0,25;0,75]

-: [0,25;1]

- [0,5;1]

-:[0;0,5]

I:
S: 3amaHbl  ypaBHEHWUS: 1) 2sinx = cos2x; 2)Inx = x; 3)x = e — x; 4)x? = cosx +
1; 5)e* + x = x. Bun ynoOHbI# JUIsl UTEpaluii, UMEIOT YpaBHEHHUSI

-:2,3u5

- 2,4u5

-:3,4u5

- 1ln2

I:
S: OtaenuTh KOPHU MIPU PELICHUH HeTMHEWHOro ypaBHeHus F(x) = 0 3To 3Ha4MT:
- JUTsl KQKJIOTO KOPHS yKa3aTh UHTEPBaJ, B KOTOPOM OH OYJEeT €IUHCTBEHHBIM

-: OT/ICTIUTH MOJOXKUTENbHBIE KOPHHU OT OTPULIATEIbHBIX



-: pacCTaBUTh KOPHHU B TIOPSIJIKE UX BO3PACTAHUS
- JUI KaXJI0r0 KOPHS yKa3aTh 00JacTh IPUTSHKEHUS

I:

S: I'padnueckue MeTobI OIpeIesIeHUs] KOPHEH IPUMEHSFOTCS OOBIYHO /17151 TOYHOT'O ONIpeieIeH s
KOpHEH

-1 Ja

-: HET

I:

S: Kopenp ypaBHeHusi f(x) = 0 Ha3pIBacTCs HM30JMPOBAHHBIM, €CIH JUIS HErO CYIIECTBYET
OKPECTHOCTb, HE COJIeprKallas APYruX KOPHEH 3TOro ypaBHEHUS

-1 Ja

-: HET

I:

S: Kopuu ypaBuenus f(x) = 0 - abcuuccsl Touek nepeceueHus rpapuka Gynkmuun y = f(x) c
0CbIO X

-: HET

-1 Ja

I:

S: Manocth BenmuuuHbl |f(X™)| MOXET CIyXUTh KPUTEPUEM TOYHOCTH HAWJIECHHOTO KOpPHS X
ypaBHenus f(x) = 0

+: 1a

-: HeT

I:

S: Meron xopa B 0011eM cilydae CXOIUTCs ObICTpee, YeM METO/ ITOJIOBUHHOTO JEJICHUS

-: HeT

-1 Ja

I:

S: Otnenennie KOpHEHl ypaBHEHHs — HaXOXJIE€HHE MPOMEKYTKOB, B KOTOPBIX COJEpKATCSA Kak
MHUHHMYM J[Ba KOPHS YpaBHEHUS:

-: HeT

-1 Ja

I:

S: Ilpu pemenun ypaBHeHuss f(x) = 0 MeToAOM KacaTelbHBIX HET HE00XOAUMOCTH
paccuMTHIBaTh MPOU3BOAHYIO f(X)

-1 Ja

-: HeT

I:

S:) Otnenenrie KOpHEH MOXKHO BBITTOJIHUTH IBYMS CIIOCOOAMHU:

-! QHAJIMTHYECKUM U TpapruecKuM

-: IPUOJIMKEHUEM H OT/IEIICHUEM

-: QHAJIMTHYECKUM U CUCTEMaTHUYECKHM

-: CHCTEeMaTHYECKUM H TpadUIeCKUM

I:

S: Vkaxwute nepyto Teopemy bonbrano-Kommu:

-: Ecim pynkums f (x) onpeneneHa u HeNpepbIBHA Ha OTpe3Ke [a; b] 1 mpUHUMAaeET Ha ero KOHIax
3Ha4YeHUs PAa3HBIX 3HAKOB, TO Ha [a; b] comepKuTCs, 0 MEHbILEH Mepe, OJJUH KOPEHb YpaBHEHUs
f(x)=0

-: YpaBHeHHME BHIA QgX, + O1Xp_q + ..+ ap_1x + @, =0 HMeeT POBHO N KOpPHEW,
BEIIECTBEHHBIX MJIM KOMILJICKCHBIX, €CITU -KPaTHBII KOPEHb CUNUTATh 32 K KOpHEH

-: Ecnmu pynknus f(x) MOHOTOHHA Ha oTpe3ke [a; b], To OHa HHTErpUpyeMa Ha 3TOM OTpe3Ke



-: Eciim pynknms f(x) MoHOTOHHA Ha OoTpe3Ke [a; b], To oHa quddepeHnrpyemMa Ha 3TOM OTpE3Ke
Onpenenurens D=|aij| n-ro nopsaka paBeH CyMMe NPOU3BEACHHUH 3JIEMEHTOB KakKo-ITnOO
CTPOKH (CcTOJI011a) HA UX areOpanyecKue TOMOJTHEHHS

I:

S: MeTtozp! pelieHust ypaBHEHUH IEATCS Ha:

-: [IpsiMbIe 1 UTEpaTUBHBIC

-: [Ipsimble 1 KOCBEHHbBIE

-: HayanbpHbIE 1 KOHEYHBIE

-: OmnpesienieHHbIE U HEOTIPEICIICHHbBIE

I:

S: Haiitu neiictBuTenbHbIE KOPHU ypaBHEeHUs x — sinx = 0,25

- 1,17

-:1,23

-1 2,45

- 4,8

I:
S: B yem 3akirovaercs 3aja4a OTAeJICHHs KOpHE?

-: B ycraHoBNeHNH KoM4yecTBa KOpHEH

-: B ycraHoBieHnH KoNIMYecTBa KOpHEH, a Tak ke HauboJiee TeCHBIX MPOMEKYTKOB, KaXIbIH U3
KOTOPBIX COJEPKHT TOJIBKO OJIUH KOPEHb.

-: B ycTaHOBNEHUY KOPHS pELICHUS] YpaBHEHHS

-: B Ha3HaueHNMH KOJIMYECTBA KOPHEN

I:

S: K Mmeronam yTo4HEHHUs1 KOpHEH HE OTHOCUTCS ...

-: METOJ] TUXOTOMHUH

-: METOJ XOPJ

-: METOJI KacaTeIbHBIX

-: METOJI allpPOKCUMAIIHN

I:

S: CyThb KOMOMHUPOBAHHOTO METO/Ia XOP/ U KacaTeIbHBIX?

-: MeTo1 XOp/1 ¥ KacaTeNbHBIX JAI0T MPUOIMKEHHS K KOPHIO C Pa3HBIX CTOPOH.

-: [Ipu peanmu3anmy MeTona Mpu K01 UTepaui HEOOXOTUMO BEIYHCIISTH HE TOJBKO 3HAUCHUS
F(x), HO ¥ ee IPON3BOIHOIA.

-: MeTo1 orpaHMYMBAETCs BRIYUCICHUSIMHU TOJBKO 3HaueHus F(x).

-: Her mpaBunbHOTO OTBETA

Tect o Teme 4 «PelreHre CuCTeMbl TUHEUHBIX YPaBHEHUN»

F1: TecT cucteMbl TUHEHHBIX YpaBHEHUH

I:

S: K xakoif KaTeropuu BEIYHCIUTEIBHON MaTeMaTHKe OTHOCUTCS MeTo ['aycca?

-: K TOYHBIM METOAaM

-: K IpUOJIMKEHHBIM METOJIaM

-: K UTEpallMOHHBIM METOAAM

-: K YUCJICHHBIM METOAaM

I:

S: Hessi3ka — 3710 ...

-: 3HaYeHHE Pa3HOCTEH MEXAYy CBOOOJHBIMH YICHAMH UCXOIHON CUCTEMBI.

- 3Haue€HUE CYMMBI MEXJ1y CBOOOJHBIMH YICHAMHM MCXOJHOM CHCTEMBI U pe3yJbTaTaMu
MOJICTAHOBKHU B YpaBHEHUS CUCTEMbI HAlIEHHBIX 3HAYEHUH HEU3BECTHBIX

- 3Ha4eHHE CyMMBI PE3Yy/IbTATOB IOJCTAHOBKU B YPaBHEHHUS CHUCTEMbl HAWIECHHBIX 3HAYCHWUU
HEU3BECTHBIX



-: 3HaueHUEe Pa3HOCTEH MEXAy CBOOOJHBIMHU UJICHAMH HCXOJHOW CHCTEMBI M pe3yabTaTaMH
MOJICTAHOBKHY B YPaBHEHUSI CUCTEMbI HAMICHHBIX 3HAYCHUH HEU3BECTHBIX
I
3x1 +x, —x3 =2,
S: PemieHreM cuCTeMbl JIMHEHHBIX ypaBHEeHUH {—X; + 4x, — 2x3 = 10yner ...
X1 — X +3x3 = 8.
-:(0,1;4; 1)
-1 (1;2;6)
-:(0;1;3)
- (1;2;3)
I
S: B metone ["aycca ¢ BBIOOpOM TTIaBHOTO JIEMEHTA 32 Pa3peliaoniue 3JeMEHThl IPUHUMAIOT. . .
-: HanOOoJIBIIIEE IO MOAYJIIO 3HAYCHHE M3 BO3MOXHBIX 3HAUCHHM 10 CTOJIOIY
- HAaMEHBIIIEE TI0 MOYJII0 3HAYEHUE U3 BO3MOKHBIX 3HAYEHHH MO CTOJIOIY
-: HaUMEHbIIIee 3HAUCHUE U3 BO3MOXKHBIX 3HAUCHUH 10 CTOI0IaM
-: HanOoJbIlee 3HAYCHUE U3 BO3MOKHBIX 3HAYCHUH I10 CTOIOIaM
I
S: Ecnu 3agana gomnyctuMasi MOTpemHocTh € > 0, TO KpUTEpHeM OKOHYAHUSI HUTEPAI[HOHHOTO
Ipolecca pelIeHNs CUCTEMbI TMHEWHBIX YPAaBHEHUH MOXKHO CUMTATh HEPABEHCTBO:

. # . (k-1)

: 1rrslfls>7<1 X; X; <¢g
. #) _ . (k-1)

: gg); X; X; < 2¢
P # . (k-1)

: 1r2i15r;L X; X; <¢g
- # . (k-1)

: fgilgl X; X; < 2¢

I:

S: Cucrema TMHEWHBIX ypaBHEHUH HA3bIBAETCS CUCTEMOM ¢ TMaroHaaIbHbIM Ipeo0IajaHueM, €ClTi
-. IMarOHaJIbHBIE DJIEMEHTHl B Ka)KIOM YPABHEHHMM 10 MOJIYJIO HE MEHBIIE CyMMBbI MOAYJEH
OCTaJIbHBIX KO3(PPHUIIMEHTOB IPU HEU3BECTHBIX

-. JIMarOHAJIbHBIE AJIEMEHTHl B Ka)XJOM YPaBHEHUHU OOJbIIE CYMMBI MOJYJEH OCTalbHBIX
KO3 PUITMEHTOB TPH HEU3BECTHBIX

-: JIMaroHajJbHbIE 3JIEMEHTHl B KaXJOM YypaBHEHMHM MEHbIIE CYMMbl KO3()QHUIHMEHTOB Npu
HEU3BECTHBIX

-: IMaroHaJIbHbIE 3JIEMEHTHI B KQKJJOM YPaBHEHUHU MO0 MOAYJIIO MEHbIIIEe CyMMbI K03()(hUIIUEHTOB
IIPU HEU3BECTHBIX

K

S: CucreMsl ¢ TMaroHaTLHBIM MPE00IIaTaHuEM MOTYT UMETh. . .

-: OZIHO €IMHCTBEHHOE pEIlICHUE

-: IBa peLICHUS

: HA OJIHOTO PEUICHHUS

: 0ECKOHEYHO MHOT'O peleHui

K

S: HopmanbHOI crcTeMOoil TMHEHHBIX YpaBHEHUH HAa3bIBAIOT CUCTEMY BHIIA!

- ATAX = A"B

- ATX = AA™B
- ATXA = AATB
- ATAX = ATA

I:

S: YV nopmansHo#i cucremsl CX = D matpuna C sBusercs ...
- CHMMETPHUYECKOU

-: TIOJIOXKUTEIbHOU

-: IMaroHaJIbHOU



- eIMHUYHOM
I
4x, —x, +x3 =4,
S: PelieHrieM CHCTEMBI JIMHEHHBIX ypaBHEHUH § 2X; + 6X, — X3 = 70ymer ...
X1 + 2x, — 3x3 = 0.
-:(0,5:4; 1)
-1 (1,4,6)
- (0;2;3)
- (L,11)
l:
S: B wmerome T'aycca st pelieHHss CHUCTEM JIMHEHHBIX YpPaBHEHHUH IOCIEI0BaTEIbHOE
ompesesieHue HEM3BECTHBIX 10 (hopMyiaM —
-: 00paTHBIN X0
- IPSIMOM XO[
-: POCTast UTEPALUS
-: IBOWHOM IIepecyer
I
S: MeTobl pelieHus: CUCTEMbI JINHEHHBIX YPAaBHEHHI, B KOTOPBIX PEIICHUE CHCTEMBI MOJTy4aroT
MOCJIC TIOBTOPCHHMSI OJHOTHUITHBIX MAaTEMATHYECKUX OIEPAIIHiA, U HA KaXJIOM IIIare UCTIOIb3YIOTCS
pe3yJIbTaThl MPEABIAYIINX Ar0B, HA3bIBAKOTCS
-: aHAJTUTHYECKUMH

- HHTCPIOJLINUOHHBIMHA
- H”TCpalluOHHBIMHU

-: YUCJIEHHBIMH
I:

S: B meTone ["aycca mpuBeieHre CUCTEMBI JIMHEHHBIX YPaBHEHUH K TPEYTrOJIbBHOMY BHITY —
-: 00paTHBIN X0

-: IPSIMOU XO0J1

-: pOCTast uTeparus

-: IBOMHOM IIepecyer

I:

S: JIBe MaTpHUIlBl OJJHOTO W TOTO K€ THIA, UMEIOIIHE OJMHAKOBOE YHCJIO CTPOK M CTOJIOIOB, C
OJIMHAKOBBIMHU COOTBETCTBYIOIIUMH 3JIEMEHTAMHU, HA3bIBAIOT

-: paBHBIMHU

-: OJIMHAKOBBIMHU

-1 CXOKUMHU

-: TPAaHCTIOHUPOBAHHBIMH

I:

S: Vxaxwute cBoiicTBa cyMmbl Matpuil A+(B+C)=...

- (A+B)+C

-1 (B+A)*C

-2 ABC

-: A+B+C*A

I:

S: Vxaxute Ha3BaHue Matpuilbl —A=(-1)A

-: IPOTUBOIIOJIOKHAS

-: oOpaTHas

-: paBHas

-: TPAaHCTIOHUPOBAHHAS



S: 3ameHuB B MaTpHIie A CTPOKH Ha COOTBETCTBYIOIINE CTOJIOIBI, IIOIYYUM
-: TPAHCIIOHUPOBAHHYIO MaTPHUILY

-: pPaBHYIO MaTpHUILy

-1 CPEHIOK MaTpPUILy

-: 00paTHyIO MaTpuUIly

I:
S: C kakoli MaTpuIlel COBMAIaeT NBAXKIBI TPAHCIIOHUPOBAHHAS MATPHUIIA

-: C UCXOIHOU

-: ¢ oOpaTHOM

-1 C HYJIEBOM

-: C € IMHUYHOM

I:

S: Ecnu s1eMeHThl KBapaTHON MaTpHIIbI, CTOSINNE BhIINIE (HUKE) TJIABHON JAMArOoHA, PaBHBI
HYJII0, TO MaTPUIy Ha3bIBAIOT

- TPEYroJIbHOU

-: HYJIEBO

- IHaroHajJbHOU

-: eIMHUYHOHU

I:

S: Metogn, npeacTaBisionnii co00i KOHEUHbIE aTOPUTMBI 711 BRIYUCIICHUS KOPHEH CHCTEMBI

- TOYHBINA METOJI

- METO/] peJlaKcaluu

-2 METO/JI UTepaIuu

-: IPUOIMKEHHBIN METOJ

I:

S: MeTo/ mo3BONISIOMINN MOYYUTh KOPHU CHCTEMBI C 33/IaHHON TOYHOCTHIO TTyTEeM CXOJSIINXCS
OECKOHEUYHBIX IPOLIECCOB

- UTEPALIMOHHBINA METO]1

- TOYHBIH METOJI

-: IPUOTMKEHHBIN METOJ

-: OTHOCHUTEILHBINA METO/

I:

S: DroT Metop sBisSeTcs HanboJiee PACIIPOCTPAHCHHBIM TIPUEMOM PEIICHHUS CHCTEM JIMHEHHBIX
YPaBHEHUH, aITOPUTM MOCIEA0BATEIBHOIO UCKITFOYEHUSI HEU3BECTHBIX

-: metox ['aycca

-: metoa Kpamepa

-2 METOJ1 OOpaTHBIN MaTPHII

-: AHAIUTUYECKUI METO]T

I:

S: Jlns nUHEWHOM cuCcTeMbl YpaBHEHUN BBHIYUCIICHHS 10 UTEPAIMOHHON opmyie

1 i—1 n
xlk = 2 b; — Zaijxk_l — Z aijxl‘_l ,i=12,..,n
i j=1 j=it1

Ha3bIBAIOT METOJIOM
-: IPOCTOM UTEpPALUU
-: HeroTona

-1 3eitaens

-: TaKOI'0 METOJIa HET
I



S: Kakue u3 MPEACTABJICHHBIX CUCTEM ABJIAKOTCA CUCTCMaMU C IMarOHaJIbHbIM HpCO6HaI[aHI/I€MZ

4x1 — x; +x3 =4, X1 — Xy +x3 =5, 4x, —xy, +x3 =4,
142x1 +6x; —x3 =7 ; 2.32x1 + x5, —x3=7; 3.{ 2x1 + x, —x3 = 6,
X1 + 2x, — 3x3 = 0. X1+ 2x5 —3x3 = 0. \x; + 2x, —3x3 = 9.
-1
- 1lu2
-3
-:2u3

S: KakoMy yCIIOBHIO yIOBJICTBOPSIOT CHCTEMBI C IHarOHAIbHBIM Ipeobiaianuem?
“Hagl > Xioa|agl,ij =12, .0

-Hagl < Z}Lllaijl,i,j =12,..n

-l Qg > 27=1|aij| ,L,j=12,..n

-l < 2?=1|aij| ,L,j=12,..n

I:

S: Kakue 13 3anMcaHHbBIX CUCTEM IMOATOTOBJICHBI K UTCPALlUU:

x1=x2+X3+5, X1=XZ+X3_5, Xl—x2+X3=5,
1. x2=2x1—x3+7,; 2{x2=X3+7, 3.{2x1+x2—x3=7;
X3 = 2x1 _3x2. X1 + —3X3 = 9 X1 +2x2 _3x3 = 5
-1 2
-3

S: Merox 3eiinens a1 IMHERHON CUCTEMBI

x1 = 0,2(x, + x3 —5),

x; = 0,1(x3 + 7);

x3 = 0,4(x;—x, +5) ...
-: OyJIeT CXOAUTHCS TOJIBKO MPH CIIEIUATBHOM BBIOOpE HA4aIbHOTO MPUOTMKECHHUS
-: PUBEJIET K 3alUKJIUBAHUIO
-: OyJIeT CXOAUTHCA MPH TF0O0M HAYalIbHOM MPUOIHKEHUN
-: OyIeT pacxoauThCs
l:
S: Jlana cuctema

x; =0,2x, =5
{xz =0,7x; +3
U 3a71aHo HavanpHOe npubmmkenue (1;1). Halitu mepBoe npubnuxeHne no MeToay mpocToi
UTEPAINH.
-: (-4,8;3,7)
-1 (4,8; -3,7)
-: (-4,8; -3,7)
-1 (4,8;3,7)
I:
S: Jlana cuctema
x; =0,2x, =5
{xz =0,7x; +3

W 3aJ1aHo HavanbHOe pubamxkenue (1;1). Haiitu nepBoe npuOimkeHne mo MeTony 3eumers.
: (-0,36;3,7)

: (-4,8; -0,36)

: (-4,8; -0,36)

: (4,8;0,36)



Tect no Teme 5 «YUCIIEHHOE UHTETPUPOBAHUECH

F1: Tect yncneHHoe HHTETPUPOBAHKE

I:

S: TouHblif METO/T BEIYUCIICHUS UHTETPATIOB ObLIT MPEIJIONKEH ...

-: HerotonoMm u Jleitbnuniem

-: HetoTonom u I'ayccom

-: Tayccom u JleriOnumiem

-: Jletibnuniem u BonsTepom

I:

S: Beluncienne nHTerpana paBHOCUILHO BHIYUCIICHUIO

-: 00bEMa JIF000# PUTYpHI

- TUIoNIaIM JIt000H pUTryphI

-: 00b€Ma Tella, MOJYyYEHHOTO BpaIlleHUEM KPUBOJIIMHEWHON Tpanenuu

-! TUIOIIA/IH KPUBOJIMHEHHON TPAICIIUK, OTPAHMYCHHON mnHusME X = a, X = b,y = 0.y = f(x)
I:

S: ®opmysa YUCIEHHOTO UHTETPUPOBAHUS METOA Tparelnii UMeeT BUJ
=hiyo + hoyr + o+ hpyng

- hyyr + hoys + 4+ Ry

. Y Yn
Ch(Z Ayt Y+

h
oA+ yst ot yn) 202 Hya o Yao2) )
I:
S: ®opmyna YUCIEHHOTO MHTETPUPOBaHUS MeToa CUMIICOHA UMEET BH/T
-hyyo +hoyr + o+ hpyng
-t hyyr + hyy, + 4+ Ry
SRy Y2 Y

h
oA+ ys+ ot Y1) 202 Hya o Yeo2) + )
I:
S: q)OpMy'J'Ia YHUCJICHHOTO UHTCIPUPOBAHUA MCTOAA JICBBIX IIPAMOYTOJIbBHUKOB UMCCT BUL
-thiyo + hoyr + o+ hpyng
“hiyr + Ry, + o+ hyyy
SR(Z Ay Yyt Yo )

S5O0+ 40+ Y5 o Yae) + 20 v+ Ynoa) +9)

I:

S: HeoOxoaumbiM ycnoBueM nmpuMeHeHus: popmyn CHUMIICOHA SBIISETCS:

-1 YHACJI0 TOYEK pa30MeHus OTpe3Ka UHTETPUPOBAHUS IOJDKHO OBITh YETHBIM
-1 YHACJIO0 TOYEK pa30MeHus OTpe3Ka MHTETPUPOBAHUSI IOJDKHO OBITH 1IEITBIM

-: YUCJIO TOYEK pa30ueHus OTpe3Ka MHTErPUPOBAHUS JOHKHO OBITh HEUETHBIM
-1 YHACJI0 TOYEK pa30ueHus OTpe3Ka MHTETPUPOBAHUSI IOJDKHO OBITh KPATHBIM
I:

S: Yro 3710 32 hopmyna f; f(x)dx = F(b) — F(a)?

-: ®opmyna HeroTona - Jleitoaua

-: ®opmyna HetoTona - Koreca

-: @opmyna CumMiicoHa

-: opMyJIbI HE CYIIECTBYET

I:



S: IIpubnmxeHHbIe METO/IbI BEIUMCIICHUS HHTEIPAJIOB MOXKHO pa3feiUTh Ha 2 TPYIIIbL:

- QHATUTUYCCKHUE U YUCIICHHBIC
. QHAJIMTUYECKUE U rpaduuecKue
: CHCTEMATUYEeCKUE U YHCIICHHbIC
: CHCTEMaTHYECKHE U CITydaiiHbIe
I:
S: 3agana TabnuynHas QyHKIMS

X 1 1,2
y 1,5 3
Uurerpan | 11'2 f (x)dx npu BEIYHCICHUE METOJIOM TPAIICIHil PABEH:
:0,3
:0,6
1
: 0,45

S: Meron CuMmncoHa BBIYHMCICHHUS OINPENEICHHOTO WHTETpaja HCIOJb3yeT amnmpOKCHMAIIUIO
MOJBIHTETPaNbHON PyHKINU

: KYCOYHO-JIMHEHHOH (pyHKIMEH

: KyOM4eCKHUM cIiiaifHoM

: KBaJIpaTUIHOH (PyHKIMEH

. KYCOYHO-TIOCTOSIHHOM (pyHKIIHEH
I:
S: Meroa Tpamenuil BBIYHCICHUS OMPEIEICHHOTO HMHTErpaja HCIHOJB3YyeT aIlllpOKCHMAIIHIO
HOJBIHTETPATBHON (PYHKIUU

: KyCOYHO-TIOCTOSTHHOM (hyHKITHEH

: runepOooit

: KBaJIpaTUIHOH (pyHKIMEH

: KyCOUHO-TMHENHON (pyHKIMEen
I:
S: 3agana TabnuynHas QyHKIHS

X 1 1,2
y 15 3
1,2

Nurerpan f ) f (x)dx npu BeIYMCIIEHUHE METOIOM TIPABBIX MPAMOYTOJIBHUKOB PaBEH:
-:0,3
-:0,6
-1
-.0,45
I:
S: 3agana TabnuyHas QyHKIHS

X 1 1,2

y 15 3

1,2
Nurterpan f ) f (x)dx npu BEIYKMCIIEHUH METOIOM JIEBBIX MTPSIMOYTOJBHUKOB PaBEH:
-:0,3
- 0,6
-1
-.0,45
Kpumepuu oyenuganus pe3yiomamoe mecmupoeanus
Tabauya 9
Yposenwv oceoenusn Kpumepuu bannwv
Maxkcumanvubiii yposenv | Buinoanenvl npasuibHo 6ce 3a0anus mecma (mecm 3a4meH) 2




Cpeonuii ypoeers Buinonneno npasunvro 6onve nonosunsl 3a0anuti (mecm 3aumen) 1

Munumansnoii yposens | Buinoaneno npaguibHo MeHbule NOJI08UHbL 3a0aHull (mecm e 3aumeH) 0

4.2.2. HamMeHoBaHHe OLIEHOYHOT 0 cpeacTna: npaKmuKo-
OpUEHMUPOBAHHOE 3a0aHue

Ilpumepnsvie npakmuko-opueHmuposantvle 3a0aHUs

Tunosvie KOHMpPOLHBIE 3a0AHUSA, 3A0AHUS O/ BLINOJIHEHUS 1AO0PAMOPHBIX 3A0AHULL HA
NPAKMUYECKUx 3auHAMusxX, Heobxooumvie Ol OYEHKU 3HAHUL, YMeHUUl, HABbIKO8 U ONblmda
desmenvhocmu. OHU npeononazaom paspabomky aicopummos peuwleHus Mmunosvix 3a0ad
YUCTEHHbIMU  MeMOOaMU, CPAGHEHUe pPA3IUYHbIX YUCIEHHbIX Memoo U Al2OPUMMOE  UX
peanuzayuu, NPOEKMUPOBAHUe, NPOSPAMMUPOBAHUE, MEeCMUpPosanue U OmaAaoKy NpoOPaMM
peuenst 3a0ay YUCTeHHbIMU MemoOaMU.

Cucmema nabopamopHvix pabom HANPAgIeHa HA O0CB0eHUEe YUCIEHHbIX Memooo8 U
aneopummos ux peanuzayuu. Kascoas nabopamopuas paboma 6Kmouaem HeCKoaIbKo 3a0aHull,
paccuumana Ha BbINOIHEHUEe 6 PAMKAX ONPeOdeNeHHO20 KOAUYeCmed 4aco8 1aOopamopHuIX
3aHsMull.

Buinonnenue 3adanus npeononazaem ciedyrouue 8U0bl 0esimelbHOCIU.

®  pazpabomky aneopumma pearu3ayuu YUCIeHH020 Memood,

®  pazpabomky npocpammsl Ha A3bIKE NPOSPAMMUPOBAHUS BbICOKO20 YPOBHS,

®  OMIAOKY NPOCPAMMYL C UCNONb308AHUEM KOHMPOIbHO20 NPpUMEPA,

®  QHAU3 NOJYYEHHBIX PEe3YIbMAMO8 6bIUUCTIEHUL,

®  DopMyIUPOBKY 6b1600a;

® pabomy HAO OMUEMOM O 8bINOTHEHUU 3A0AHUS, KOMOPbILL BKIIOYACH. MeM)
1ab0pamopHoll pabomul, NOCMAHOBKY 3a0ayu, yeib pabomsl, 000pPY08aHue, Koo
nPOSPAMMbL, NPOMOKO] pabOmMbl NPOSPAMMbL, Pe3yIbmamyl bl4UCIeHUL (hopma
npeocmasiieHus Onpeoeisiemcs NOCMAaH08KoU 3a0ayu), 6b1800.

Kpumepuit ouenusanun. Jlabopamopnas paboma cuumaemcsi 6blNOJIHEHHOU, eCciu
npocpamma  (0oKymenm)  paspabomaua, He  COO0epiHCUm  CUHMAKCUYECKUX  OUWUOOK,
coomeemcmeyem
3a0aHUI0, NOIYYeHbl KOPPEKMHUbIE Pe3VIbMambl 6bIYUCLIEHUL U NPEOCMaBleH Omyen.

Ipumepuol 3a0anuil.

Tema 1. Jlabopamopuas paboma Nel.

Jlabopamopnas paboma @xnoyaem mpu pacuyemuvlx 3a0aHus U 3a0anue no 0ghopMiIeHU
omuema. [l GbINOIHEHUs PACYEMHBIX 3A0AHUL CMYOeHm 6blOupaem KOHKPEeMmHbulL HOMeD
sapuanma ¢ OAHHLIMU, HEOOXOOUMBIMU OISl BLINOJIHEHUSL PACUEMO8.

1. Buiuucniums 3HaueHus: amarumuueckoeo ewvipaxcenus (mabauya 1.1) u oyenumv
abCoONOMHYI0 U OMHOCUMENLHYIO NOZPEUWHOCTNU CIONCHOU PYHKYUU.

2. [na nonyuemnvix 6 mnynkme I omHOcumenvHoUu U AOCONOMHOU NOSPEUHOCIU
AHATUMUYECKO20 BbIPANCEHUS OKPY2IUMb COMHUMENbHbLE YUPPbL YUCLA, OCTNABUB MOTbKO
6epHble 3HAKU.

3. Onpeoderums kaxoe pagencmeo mouree (maobauya 1.2).

Tabnuya 1.1
No Bapuanta | ®opmyna 3HaYeHHUs MapamMmeTpoB

1 a-Vb+c a = 3,85+ 0,05
In0,5 a b = 2,056 + 0,005




¢ =2587%0,03

2 @b T 2¢ a = 4,85 + 0,06
" In04a | bh=30561+0,006

¢ = 35,87 + 0,04

3 e V2bte a =285+ 0,03
" In25a | p=1,056+0,003

¢ = 25,87 + 0,03

4 @ Vb rc a =395+ 0,05
" Im35a | p=29561+ 0,005

¢ = 21,87 + 0,03

5 a-0,7b +c a = 3,35%0,05
" I05a | b=2057+0,008

¢ = 25,87 + 0,03

6 a-/b+5,6c a=135%0,05
" In35a | b=2026+0,003

¢ = 35,84 + 0,02

7 12a-vb+t4c | a=355%0,05
X= In4,5a b = 2,156 4+ 0,008

¢ = 24,87 + 0,02

8 a-\2b + 3c a=1,85%0,07
" InL5a | b=25564+0,003

¢ = 25,87 + 0,03

9 a-v5b +c a = 3,65+0,05
T In04a | p=2046+ 0,005

¢ = 3597 + 0,03

10 3a-vVb + 7¢ a=3,86+0,05
" I03a | b=50584+0,005

¢ = 25,97 + 0,03

11 3a-vb £9¢ | a=1485+ 0,05
X =smosa | b= 13,056 + 0,006

¢ = 135,87 + 0,03

12 a-vbir7c | a=1285%0,05
" Ja2 1000152 | b= 11,056 + 0,004

¢ = 115,87 +£0,03




13 3a-vbr7c | a=1185% 0,02
" cosdb | b=10,056+ 0,007
¢ = 105,87 + 0,08

14 5a -b + 3¢ a=10,85%0,03
T sinz5a | p=09,056+0,008

¢ = 95,87 + 0,05

15 @b Fdc a = 9,85 % 0,09
" sin35a | b=280561+ 0,006

¢ = 85,87 + 0,07

16 7a -Vb + 6¢ a=8,85%0,08
" sin35a | b=70564+ 0,001

¢ = 75,87 + 0,08

17 2a-vVb + 2¢ a=785%0,06
T sin05a | p=6,0564+ 0,003

¢ = 65,87 + 0,08

18 5a-vht7c | a=685+007
X = —Gnzsa b = 5,056 + 0,003

¢ = 55,87 + 0,02

19 X—Ba.m a =5,85+ 0,09
sin0,5a b = 4,056 + 0,003

¢ = 45,87 + 0,04

20 X—Ba.m a=4,85%0,07
cos1,5a b = 3,056 + 0,003

¢ =587 + 0,09

21 a-vb ¥ dc a = 3,95 + 0,02
T e | bh=20661+0,006

¢ = 25,97 + 0,03

22 a-vVb + 5¢ a=375%0,05
T ed | p=2046+0,007

¢ = 25,77 + 0,03

23 a- b+ 6c a = 3,65+ 0,04
" Inc | b=20361+0,008

¢ =2557+0,03




Tabauya 1.2

24 a-V2b+7c a = 3,45+ 0,02
" cosa | b=2016+0,003
¢ = 2527 + 0,03
25 a-vV3b+7c a=3,25+0,05
T % | b=2026+0,009
c = 24,17 + 0,03
26 a-V4b + 5¢ a = 3,45+ 0,05
YT | b= 203640006
¢ = 23,87 + 0,03
27 a-Vb¥t7c a=985+0,05
~ " sin0,3a b = 5,056 + 0,004
¢ = 2517 + 0,02
28 a-Vb ¥ 7c a=3,83+0,05
~ " cosb b = 2,054 + 0,008
¢ = 25,57 + 0,08
29 T 26-10b a = 3,05+ 0,05
VYa+51 b = 2,026 + 0,001
¢ = 15,87 + 0,07
30 _a-3¢77e a = 4,65+ 0,03
VaZ+b%7 | p=3056+0,006
c = 16,87 + 0,04
Ne
BapHuaHTa
1 5/3=1,67; V41=6,40
2 21/23=0,91; V43=6,56
3 4/7=0,57;/31=5,57
4 14/11=1,27;/11=3,32
5 7/3=2,33;4/3=1,73
6 16/7=2,28;\/14=3,74
7 10/7=1,43; /18=4,24
8 11/7=1,57;/27=5,19




9 19/9=2,11;/7=2,64
10 12/7=1,71;/8=2,83
11 5/13=0,385; v/83=9,11
12 23/15=1,53; v10=3,16
13 18/17=1,06; V7=2,64
14 18/7=1,06; V58=7,61
15 29/21=1,38; v/42=6,48
16 7/3=2,33; V/18=4,243
17 14/17=0,823; V/15=3,87
18 16/7=2,28;/23=4,796
19 7/3=2,33;/8=2,83

20 19/3=6,33; v/12=3,46
21 15/7=2,14;\/14=3,74
22 24/7=3,43;6=2,45
23 20/29=0,69; v/3=1,73
24 8/3=2,67;/7=2,65

25 11/7=1,57;/5=2,24
26 8/13=0,615; v13=3,61
27 13/6=2,17;11=3,32
28 18/13=1,38; 1/65=8,06
29 20/9=2,22;/51=7,14
30 22/7=3,14;/63=7,94

Tema 2. Jlabopamopnuas paboma Ne2.
Jlabopamopnas paboma exauaem 08a pPACYEMHLIX 3A0aHUsi U 3a0aHue no

oopmneruio
omuema.
1. Haiitu npubnwxeHHoe 3HaueHHEe (QYHKIMM TpH X =X C  IOMOUIbIO
MHTEPHOJSIMOHHOI0 MHOTOowIeHa Jlarpamka. @yHKIMHU 3a1aHbl Tadbmumein 2.1,
Taomuma 2.1
Bapu

AHT

10




1,45

1,4348

1,4462

1,3486

0,1771

0,0842

0,1635

0,0903

1,9696

0,5067

8,4128

1,54

1,5796

1,5949

1,4770

0,1237

0,0483

0,1263

-0,0178

1,9978

-0,1495

8,6805

1,75

1,7233

1,7433

1,6034

0,0819

0,0267

0,1021

-0,0861

1,9035

-1,0918

8,7858

1,9

1,8658

1,8914

1,7278

0,0514

0,0142

0,0872

-0,1185

1,6344

-2,3342

8,7075

1,83

1,47

1,52

1,66

1,53

1,47

1,52

1,48

1,68

1,65

Bapu
aHT

11

12

13

14

15

16

17

18

19

20

1,39

0,5630

1,1678

0,3729

0,2084

1,2371

1,1206

0,1459

2,1352

3,8012

3,5816

1,42

0,6694

1,2767

0,3069

0,1306

1,4502

1,2181

0,0352

2,2035

4,6148

3,7078

1,65

0,7838

1,3854

0,2525

0,0797

1,7713

1,3812

-0,0443

2,2392

5,4279

3,7850

1,68

0,9060

1,4940

0,2078

0,0473

2,2520

1,6261

-0,0948

2,2407

06,1986

3,8070

1,43

1,47

1,45

1,16

1,60

1,47

1,60

1,48

1,58

1,55

Bapu
AQHT

21

22

23

24

25

26

27

28

29

30

1,24

1,5786

0,6720

0,4938

1,0982

1,4238

1,1863

1,3901

0,6556

3,6065

1,1620

1,36

1,8609

0,7156

0,4276

0,9801

1,5749

1,1914

1,6745

0,5176

4,4560

0,8956

1,4

2,1705

0,7593

0,3728

0,8752

1,7765

1,2083

1,8936

0,3640

5,4082

0,6197

1,45

2,5077

0,8031

0,3272

0,7815

2,0432

1,2347

2,0529

0,1982

6,4569

0,3345

1,28

1,42

1,25

1,26

1,35

1,41

1,30

1,44

1,35

1,25

2.

Haiftu npuGnmxenHoe

3HA4YCHHUC

GyHKIIMU  TIpH

x=x c

IIOMOIIBIO

UHTEPIIOISAIIMOHHOTO MHOrouwieHa HptoroHa. OLEHHTh MOTPENIHOCTD MOMYYSHHOTO 3HAYCHHSI
(Tabmuma 2.2)
Tabmua 2.2

Bapu
QHT

1

10

1

0,9950

0,9988

0,9512

0,3679

0,3679

0,4311

0,6664

1,7151

1,0806

6,8621

1,15

1,1424

1,1481

1,0857

0,3064

0,2317

0,3044

0,4329

1,7834

1,0805

7,4816

1,3

1,2890

1,2973

1,2182

0,2399

0,1419

0,2198

0,2406

1,8803

0,9042

8,0055

1,45

1,4348

1,4462

1,3486

0,1771

0,0842

0,1635

0,0903

1,9696

0,5067

8,4128

1,6

1,5796

1,5949

1,4770

0,1237

0,0483

0,1263

-0,0178

1,9978

-0,1495

8,6805

1,75

1,7233

1,7433

1,6034

0,0819

0,0267

0,1021

-0,0861

1,9035

-1,0918

8,7858

1,9

1,8658

1,8914

1,7278

0,0514

0,0142

0,0872

-0,1185

1,6344

-2,3342

8,7075




x'|= 1,23 11,47 1,52 1,16 1,23 1,47 |[152 |1,48 |1,18 1,25

Bapu
QHT

11 12 13 14 15 16 17 18 19 20

1 0,2955]0,8408|0,6694/0,7358|1,0000 |1,1651 |0,6670 [1,7552 [1,6829 |2,9736

1,13 |0,3758]0,9499|0,55080,4936|1,0250 [1,0929 |0,4623 [1,9088 [2,3097 |3,2084

1,26 10,4650]1,0589/0,4532]0,3245]1,1013 |1,0797 (0,2885 |2,0362 |3,0231 |[3,4131

X 11,39 [0,5630]1,1678(0,3729]0,2084(1,2371 [1,1206 [0,1459 |2,1352 [3,8012 |3,5816

1,52 10,6694[1,2767]0,3069]0,1306]1,4502 |1,2181 [0,0352 |2,2035 |4,6148 |3,7078

1,65 |0,7838|1,3854/0,2525]0,0797|1,7713 |1,3812 |-0,0443|2,2392 [5,4279 |3,7850

1,78 [0,9060(1,4940(0,2078]0,0473|2,2520 |1,6261 |-0,09482,2407 [6,1986 |3,8070

x'|= 1,23 11,47 1,35 1,16 (1,20 1,47 |[160 1,48 [1,18 1,25

Bapu
AHT

21 22 23 24 25 26 27 28 29 30

1 0,8896]0,5414[0,7955(1,5576|1,1884 |1,2693 |0,1034 [0,9483 [1,6829 |1,9093

1,08 |1,0936|0,5849|0,6732|1,3835]1,2362 |1,2220 |0,6080 |0,8732 |2,2220 |1,6681

1,16 |1,3230|0,6284|0,5743|1,2316]1,3132 |[1,1956 |1,0359 |0,7750 |2,8621 |[1,4193

X 11,24 11,5786]0,6720]0,4938|1,0982|1,4238 |1,1863 |1,3901 [0,6556 |3,6065 |1,1620

1,32 |1,8609|0,7156]0,4276|0,9801|1,5749 |[1,1914 |1,6745 |0,5176 }4,4560 [0,8956

1,4 |2,1705|0,7593|0,3728/0,8752|1,7765 |1,2083 |1,8936 |0,3640 [5,4082 [0,6197

1,48 |2,5077]0,8031/0,3272]0,7815]2,0432 |1,2347 |2,0529 |0,1982 [6,4569 [0,3345

x| = 1,23 11,47 1,15 1,16 (1,25 1,47 |1, 10 |1,14 1,05 1,25

Tema 3. Jlabopamopnas paboma Ne3.
Jlabopamopuass paboma exnouaem 08a PACYEMHBLIX 3A0AHUN U 3A0aHUe No
ogopmnenuio
omuema.
1. OTAenuTh KOPHU areOpanveckoro YpaBHCHUS aHATUTHYSCKU. Y TOYHUTD OJIUH U3

KOpHEW METOJOM IIOJIOBUHHOTO JIEJEHHUS, METOJAOM XOpJA, METOJOM KacaTeJbHBIX,
KOMOMHHPOBAHHBIM METOIOM XOpJ M KacaTeJbHBIX, METOJOM HTEpAlMii C TOYHOCTHIO & =
0,0001 (Tabnuma 3.1).

Tabmua 3.1



Bapuanr 1.

1 x3+x2-3=0

2 x3—-2x2+3x—-4=0
3 x3—3x2+2x+3=0
4 x3+2x2-3x-1=0
5 x34+2x2—-x—-1=0

6 x3—-3x2—6x—-5=0
7 x3—-3x2+9x—-10=0
8 x3—2x+2=0

9 x3+3x—1=0

10 x3+x-3=0

11 x3+3x*+12x+3=0
12 x3—-0,2x24+05x—1=0
13 x3—-0,1x24+04x+2=0
14 x3+0,4x*>+0,6x—1,6=0
15 x3—0,1x*+04x+12=0
16 x3—-02x°4+04x—-14=0
17 x3+2x+4=0

18 x3—3x2+12x—12=0
19 x3—-0,1x*4+03x—-06=0
20 x3—3x2+6x+3=0
21 x3—3x2+9x+2=0
22 x3+3x2+1=0

23 x3+4+0,2x2+05x—2=0




24 x3—-3x°4+12x—9=0

25 x3—=3x24+6x—2=0

26 x3—-0,1x%>4+04x—-15=0

27 x34+0,1x>4+04x—-12=0

28 x3—0,2x%2405x—1,4=0

29 x34+3x24+6x—1=0
30 x3+2x2—-3x—-1=0
2. OT,I[eJ'II/ITb KOpHI/I TpaHCI_[eH,Z[eHTHOFO ypaBHeHI/I}I rpacbnqecm/l. YTO‘IHI/ITL OJUH U3

KOPHEH METOJOM IIOJIOBUHHOIO JICJICHHS, METOJOM XOpJ, METOJIOM KacaTeJbHBIX,
KOMOWHHUPOBAHHBIM METOJIOM XOPJ M KacaTeIbHBIX, METOIOM uTepanuii ¢ TouHocThio € =0,0001

(Tabmuna 3.2).

Ta6muna 3.2
Bapuanr 2.
1 2—x—Inx=0
2 2x—logx—3=0
3 2e*+5x+1=0
4 3sinx —x+2=0
5 cos(x+0,3)—x2=0
6 5sinx—x+1=0
7 x2*—=1=0
8 xlnx—05=0
9 27 —sinx =0
10 3 —4x=0
11 x—10sinx =0
12 xsinx—1=0
13 x—cosx =0
14 Inx+vVx=0
15 10x —e™ =
16 2—x—Ilgx=0
17 2¥ —2cosx =0
18 \/x—-l-l—%=0
19 S5cosx—x=0




20 lgx+5x=0
21 tgx —05=0
22 cosx —x?2=0
23 x—cosx—2=0
24 c0s0,5x —2v/x =0
25 l—21nx=0
X

26 sin0,5x — Vi—x=0
27 x2—In(x+1)=0
28 2x+1gx+05=0
29 5 —8lnx =0
30 (x —1)? —0,5¢* =

Tema 4. Jlabopamopuas paboma Ne4.

Jlabopamopnas paboma exnouaem uyemvlpe pACHemMHbIX 3A0AHUS U 3d0aHue No
oopmaeruio
omuema. 3adanusi bepymcs uz maobauywt 4.1.

1.

Pewumov cucmemy nunetinvix ancebpauieckux ypasnenuu memooom I aycca c 8b100pom
2/IABHBIX JTIEMEHMO8.

2. Pewumv cucmemy JUHEUHBIX aneeOpauyeckux ypasHeHull Memooom npoCmoll
umepayuu ¢ mounocmoio € = 0,005.
3. Pewumsv cucmemy JIUHEUHLIX aneebpaudeckux ypagHeHul memooom 3etidens c
mounocmoio € = 0,005;
4. Haumu nozpewnocmu noayuenuvix npubaudicennvix pewenui. CpagHums nonyuennvie
NPUOIUICEHHbIE PeULeHUs. U UX NO2PEUHOCTIU.
Tabnuya 4.1
Bapuant Cucrema ypaBHEHUI Bapuanr Cucrema ypaBHEHMM
X + Xy — X3 =3 X, —3X, + 2% = -4,
X+ Xy — 4%y =2, 16 =X — Xy —2,3%3 =0,3;
—2X +4%X, — %3 =1. 3% —2Xy — X3 =2.
3+ Xy — X3 =4, =X + 5%, +3%3 =1,
X+ Xy — 4%y =1, 17 X + X, +2,5%; =-0,5;
—2%X; +4X, — %3 =5. 4%, —2X, — %3 =3.
X + Xy — X3 =2; 3y — Xy — X3 =2;
X + X, —4X3 = —6; 18 X+ Xy +2X3 =3;
—2X; +4X, — %3 =0. X, +6X, — X3 =0.
X, + 95X, —2X3 =5; 2% —5Xy +2Xg3 =3,
X + Xy —3,5% =—0,5; 19 X+ X, —4X3=2;




—X + 5%y +3%3 =5; 2% —5Xy —2X3 =2,
5 X; + Xy —2,5%; =-1,5; 20 X+ Xy —4Xy =2,
4%, —2X, — X3 =9. —0,5x%; +3X%, +2%3 =1.
3% — Xy — X3 =—1; 1,5% —5X%, +2%X3 =—-2;
6 X + Xy —4x%3 =-10; 21 X+ X, —4X3 =3;
—2%; +6X, — X5 =1. 5% —3X, —2X%5 =7.
2% —5Xy +2X3 =2, X +2Xy, —3X3 =-1
7 X+ X, —4%3 =0; 22 3% — 2%, — X3 =1
—TX; +3Xy +2%3 =—3. X +4Xy —2%3 =1
2% —5Xy +2X5 =2, X, +5X, —2%X3 =1,
8 X+ Xy —4Xy =4, 23 X + X, +1,5%3 =0,5;
—TX +3Xy +2%3 =—4. 3,2% —2Xy — X3 =—-3,4.
1,5%, —5X%, +2X3 =2, 3% + Xy — X3 =6;
9 X + Xy — 44Xy ==5; 24 X+ Xy — 4%y =-1;
2% —4X%, +1,4%; =0,7, —3% + Xy — X3 =3;
10 X, + Xy —3X3 =1,5; 25 X, + X, —3X%3 =1
2% — 5%y + X3 =—3; g+ Xy = X3 =3;
11 2% +1,2X, —4,3%3 =-2,1; 26 X+ Xy —4X3 =4,
X, —5Xy +2X%X3 =0; 2X; —5Xy +2X%3 =5;
12 X; + Xy —3Xg =1; 27 X =Xy — X3 =—1;
6% —3Xy +2X3 =1; 2% +3%X, — X3 =0;
13 X+ X, —3X3 =0; 28 =1,4% +0,1%, +2%3 =3,5;
—7% +3X, +2%3 =0,5. 1,25%; +0,3x, —0,55%; =-1,5.
SX — Xy —3X3 =1, 2% + 5%, + X5 =2,
14 X+ X, +3X3 =2; 20 11x +0,3%x, —2%X3 =-1,2;
2% —5X, +2X5 = 2. —-1,75%, +0,25X%, + X3 =-1.
X — X, +4X3 ==5; 2% —5X, +2X3 = 4;
15 X; +2X, —4X3 =0; 30 X = Xo —2X%3 = 2;
—TX +3Xy +2%3 = 4. —2%; +3X, +2X3 =0.

Tema 5. Jlabopamopuas paboma No5.

Jlabopamopnas paboma éxnouaem 08a pacuemusbix 3a0anusi u 3a0anue no 0ghoOpMIeHU
omuema. J{si 6bINOJIHEHUs. PACHEMHbIX 3A0AHULL CMYOeHm 6bloupaem KOHKPEemHblll HOMED




eapuarma ¢ ()aHHblMu, HeobX00UMbIMU 0151 6bINOJIHEHUS. pacuenmoes, emecmo N cmasumcs HoMeEDp

eapuarnma.

1. Bviyucaume npubnusiceHnoe 3HaueHue onpeoeienHo20 unmezpana no gopmyie:
NPAMOY20/IbHUKOG JIe8blX U Npasvlx yacmet, mpaneyuti, napabon (memoo Cumncoua).
Hcnonvzoeamv ancopumm 015 NOCMOAHHO20 wiazed GblyucieHus. Bapuanmol 3a0anuii 0anvl 8

Tabnuye 5.1.

2. Bviyucaume npubaudicennoe 3HaueHue onpeoeseHHo20 UHmezpaida no gopmyne
mpaneyuii, UCHOIb3Ys ANCOPUMMbBL O0B8OUHO20 nepecyema (NepemMeHHblll wae BblYUCIeHUs).
Bapuanumur 3a0anuii oanvl 6 Tabnuye 5.1.

Tabnuya 5.1.
Bapuantsl
—— 13
Nel-NelO f cos(0,05N + 0,5x) d
X
0,3+Vx2+N
*TH 1,1
Nell J sin(0,03N + 1,5x)
No20 13 + cos(11 — 01x) ¥
0,1
A1 1,2
Ne21 J cos(0,03N + 0,4x) d
Ne30 0,5 +sin(1,2N — 0,3x) ¥

Kpumepuu OUCHUBAHUA pe3Ylibmamoe 6bINOJIHEHUA NPDAKMUKO-

OpUEHMUPOBAHHO20 3A0AHUA

Tabruya 10
Yposenwv oceoenusn Kpumepuu bannw

Maxkcumanvuvlii yposenv | 3adanue 6binoiHEeHO NPABULLHO: BbIGOObL APSYMEHMUPOBANDBI, OCHOBAHBL HA 3
SHAHUU Mamepuand, 81a0eHuY Kame20puaibHblM annapamom

Cpeonuii yposern 3aoanue GuvinoOAHEHO 6 YeloM NPABUILHO: HO OONYyWeHvl OwUOKU 8 2
apeymenmayuu, 00OHapyHCEHO HOBEPXHOCTHOE 61a0eHUe
MEPMUHOIOZUHECKUM ANNAPAMOM

Munumanvhoiil ypogens 3aoanue evinonneno ¢ owubkamu 6  POPMYIUPOBKE MeE3UCO8 U 1
apeymenmayuu, 0OHapydceno craboe  GladeHUe  MEPMUHOIOSUHECKUM
annapamom

Munumanenoiii ypogenv | 3adanue e 6bInOIHEHO ULU BLINOIHEHO C CEPbEIHBIMU OUUOKAMU 0

He docmueHym

4.3. OueHo4YHbIE CPEeACTBA AJIS MPOMEKYTOUYHOM aTTeCTALUMN

IIpencraBneno B npunoxeHuu Nel.
ABTOpP(BI) pado4eil NPOrpaMMbl JUCHMILIMHBI (MOAYJIs1):

ABTOpP(BI) pado4eil NPOrpaMMbl JUCHMILIMHBI (MOAYJIs1):

Kangunar ¢.-M. HayK, JOIIEHT 3akpuena JI.A.
(moammuce)

COI''TACOBAHO:

Jupektop 6MOIuOTEKH Apcarupuesa T.

(moamucek)




IIpunoxenne 1

OuneHo4HBIE CPeICTBA
JJIS1 IPOBE/IeHUs] MPOMEKYTOYHOM aTTeCTAIMHU MO AUCIHUILIHHE

HanpasJ/ieHue noaroroBKu
09.03.03 - MPUKJIATHASI THOOPMATUKA
Ipoduau noarorosku Ipukaaanas MHGOPMATHKA B IKOHOMHUKE
®opMma 00yueHHsI: OUYHAS U 3a04YHAs

I'on mpuema: 2022

1. XapakTepHCTHKA OLI€HOYHOIi NMPoIeTypPbI:

Cemectp - __3
dopma aTTeCTaIluK — IK3aMCH

2. OueHoYHbIE MATEPHAJILI, HEOOXOAMMBIE JIJIsl OIEeHKH 3HAHMI, YMEHHN i, HABBIKOB U
(WIM) onbITa NEATEILHOCTH

2.1. BOl'[pOCbI IJIA l'lpOMe)KyTO‘-IHOﬁ arrecranmu 1Mo J1MCUMIJINHE:

1. AOGcCo0THAs M OTHOCUTENbHAS OTPEIIHOCTH.

2. [TpaBunbHas hopma 3amucy Yuca.

3. JeiicTBus HaJ NPUOIM>KEHHBIMU YUCIIAMH.

4. WHTepnossayoHHbI MHOTOWIEH Jlarpanika.

S. OnpezneneHue napaMeTpoB YMIMPUIECKON 3aBUCUMOCTH NPUOIMKEHHS! (PyHKIUH.

6. JInneliHasa u KBagpaTUYHAs UHTEPITOJISIIUY.

7. HNuTepnionsunonHsie MHOrouaeHs! HproToHa.

8. MeTo1 HaUMEHbBIINUX KBAAPATOB /7S allPOKCUMAIUN PYHKIIUH.

9. Hcnonb30BaHue CIIaiHOB [T MHTEPIOIMPOBAHUS (PYHKIUH.

10. IIpsiMbIE METOJIBI pEIIEHNS CUCTEM JIMHEHHBIX YPABHEHUM.

11.  VYrTouHeHHe peleHHs CUCTEMbI TMHEHHBIX YpaBHEHUI.

12. Meroza npocToi UTEpalUy PELIEHUS CUCTEM JIMHENHBIX YPaBHEHUM.

13. Meron pocTol UTepaluu PELICHHs HEIMHEUHBIX YPABHEHUN.

14.  Meron 'aycca - 3eiienst penieHust CUCTEM JIMHEHHBIX YpaBHEHHI.

15. Meron aeneHus oTpes3Ka MonojaMm il pelieHus] HeTMHEWHBIX YpaBHEHU.

16. Meroa Xopa Uil peleHus] HEJITMHENHBIX YPaBHEHUH.

17. Meroxn HetoTOHA (METOJ] KacaTeNbHBIX) IS PELICHUS HEIMHEHHBIX ypaBHEHUH.

18.  KoMmOWHHMpOBaHHBIA METOA XOpJ W KacaTeNbHBIX JUIS PEIICHUS HEIMHEHHBIX
YpaBHEHUM.

19.  Anmpoxcumarnus mpou3BOIAHBIX.

20.  TlorpemurHocTs yrcneHHOTO AU hepeHIIMPOBAHMSL.

21. Hcnonp3oBanne WHTEPHOSITUOHHON (QopMynbl Jlarpanxa isi YHCICHHOTO
TuddepeHIpoBaHus.

22.  Hcnonp3oBaHWEe MHOTOWICHOB HbrOTOHA ITpH YHCIeHHOM qu(QepeHIIMPOBAHUH.

23.  Meroa npsMOYTrOJIbHUKOB /ISl IPUOIMKEHHOTO BBIYMCIICHUS HHTETPAIOB

24.  Merona Tpamnenyii 11t IpUOIMKEHHOTO BEIYMCIICHHSI HHTETPAJIOB

25.  Meroa CumricoHa ajsi NpUOIMKEHHOTO BBIYMCICHHUS HHTETPAJIOB.

26.  Mcnonb3oBaHue CIJIalHOB JUIsl BBIUMCIICHUS] MHTETPAJIOB.

2.2. CrpykTypa Oniera (mpuMepHas):
ITpomeskyTouHas aTTecTalys 0 JUCLUIUIMHE HallpaBjieHa Ha OLlEHUBAHUE TEOPETUYECKUX
3HAHUM OCHOBHBIX MOHSATHH JAUCHUIIIIMHEIL, AJITOPUTMOB U METOJ0B PCHICHUSA 3aaa4 YN CJICHHBIMU

METOIaMH.



1). Crymenty mnpejaraercss OICHHTHh TNPAaBUIBHOCTh HAMHMCAHUS TPOTPAMMBI IS
pean3anuy KOHKPETHOrO YHCIEHHOTO METO/IbI (B MpeAiaraeMoil mporpaMmme UMEIOTCSI OIIMOKH )
¥ OOBSICHUTH CBOIO TOYKY 3PCHHUSI.

2). CrynmeHty mnpeasiaraercs OICHHTbh IPaBUIBHOCTh pPa3pabOTaHHON OJOK-CXEMBI
ITOPUTMA JIJIsl peaTu3aliiil KOHKPETHOTO YHCICHHOTO METOIbI (B Mpe/iaraeMoit 0JI0K-cxeme
UMEIOTCS OIUOKH) U OOBSICHUTH CBOIO TOUKY 3PEHUS.

3). CTyneHTy npeajaraeTcsi CpaBHUTh YUCICHHBIE METObI (AJITOPUTMBI) pEUICHUST OJHOM
U TOM ke 3a1aun. OxapaKkTepu30BaTh UX JOCTOMHCTBA U HEJOCTATKHU.

4). CtyneHty mpenjaraloTcsl IJsl pelleHUs] C HCIOJb30BAHMEM YHCICHHBIX METOJIOB
MPAKTUYECKHE 3aJauyd U3 pa3IMYHbIX MpeAMETHhIX obnacteil. Heobxoaumo mpenioxkuTh
YHCIICHHBIM METO I €€ pemeHust 1 000CHOBATh BHIOOP.

3. Kputepun u mkajia oueHMBAHUS YCTHOIO OTBETA, 00Y4YaIOIIErocss HAa dK3aMeHe
(3auere)

MakcumaJjibHOe KOJH4eCTBO 0a/1/10B Ha dk3aMeHe (3adere) — 30, U3 HUX:

1. OTBeT Ha nepBBIN BOIPOC, coepKaiuiics B ounere — 15 6amios.

2. OTBeT Ha BTOPOI1 BONPOC, CoepKaluiics B ounere — 15 6amios.

Tabnuya 11
Ne XapakTepucTHKa OTBETA Bbanabl
n/n
1. | an nonHbIi OTBET HA BOIPOC, HAOIIOAAETCs IITyOOKOE U MpoyHoe ycBoeHue | 13-15
[IPOrPAMMHOI'0 MaTepHuasa, BO3MOKHbI HECYILIECTBEHHBIE OTOBOPKH.
2. CryaeHT 1eMOHCTPUPYET XOpOllee 3HaHUE TPOrpaMMHOI0 MaTepHaa, 10-12
JIONYCKAIOTCA OTJEIbHbIE HETOYHOCTH.
3 CTyaeHT IeMOHCTPUPYET He TJI0X0€ 3HaHWE MTPOrPaMMHOTO MaTepHaia, 7-9
JIOTyCKaloTCs He OoJiee ABYX ONTMOOK MPH OTBETE.
4. CTyaeHT He 3HaeT MPOrpaMMHOT0 MaTepHalia, CTYJEHT IOMYCKAaeT Cephe3HbIe | 6 U MeHee
OLIMOKY MpHU OTBETE.
Pacuer uTOroBoil peiiTHHIOBOM OLIEHKH
Tabruya 12
Jlo 50 6am10B BKIIOYUTENTHHO «HEYIOBJIETBOPUTEIHHO
Ot 51 o 70 6annoB «YJOBJIETBOPUTEIILHO»
Ot 71 no 85 6ansos «XOPOIIO»
Ot 86 mo 100 GanoB KOTIINIHO

4. YpoBHu cpOPMHPOBAHHOCTH KOMIETEHIHIl MO0 UTOraM OCBOECHHS TUCIHUIIUHBI
(Mmomyuis)

Tabnuya 13
HNnaukaTopsl YpoBHH ¢()OPMHPOBAHHOCTH KOMIIETECH LM
AOCTUKEHUS «OTJIIMYHO» «XOpOo1I0» «YAOBJIETBOPUTEIbHO»  |«HEYAOBJIETBOPUTEIbHO»
komneTenuun (MAK)
86-100 71-85 51-70 Memnee 51
«32YTEHO» «He 324TeHO0»

OIIK-1.Cnoco0eH MpuMEeHSITh €CTECTBEHHOHAYYHBIE W OOIMIEHH)KEHEPHBIE 3HAHHS, METOABI MATEMATHIECKOTO aHAIHN3a
¥ MOJICITMPOBAHMS, TEOPETHUECKOTO U SKCIEPUMEHTAILHOTO HCCIE0BAaHNS B MPO(ECCHOHATBHON NESTEIbHOCTH




OIIK-1.1. 3naer Kpumepuii Kpumepuii Kpumepuii Kpumepuii
OCHOBBI MaTeMaTuky, | O0ianaer nosHsM O6nanaer sHauueM | OGamaet sparmneM | O01anaeT 3HaHueM
dusnku TEOPETUYECKUM 3HAHUEM  |CTPYKTYPBHI, CTPYKTYpBI CTPYKTYDHI,
bl 9
e —— CTPYKTYpBI, COCTaBa U cocraBa U COCTaBA y1 | COCTaBA M JIMJIaKTHICCKIX
JMIAKTHYECKHUX CIMHUL | THAaKTHYECKHX €IMHUI] TIPETI0[aBaeMOro
TEXHUKHU U TANAKTHYECKUX €IUHHALL
TIPEIo1aBaeMoro eJIHUII npeaMera B
IPOTPaAMMUPOBAHMAL. | 1y iyrera (TpaBUIIBHO [IIPETIOJaBaEMOT0 TpeHoAaBacMoro HEJIOCTaTOYHOM
OIIK-1.3. Braneer | gymonuenst 3aJaHus [[IPEIMETa B npeamera B 00beMe (IPaBUIBHO
HaBbIKaMU 6onee 90% MHBapHAHTHOI |TOCTATOUHOM HCIIOJIHOM 00BEME | ppimonHeHb!
TEOPETUYECKOIO U | u Gonee 75% BapuaTUBHOM |06BeMe (PaBUIBHO | (IPABUIIBHO MmeHee 60% 3amaHuit
JKCIICPUMCHTAIBHOTO | 9aCTel CaMOCTOATENLHOM |BBINOIHEHBI O0ee | BBIMOMHECHBI Ooyice 60% | MHBapHAHTHOM
HCCJIEJ0OBAHUS pa6OTbI) 80% 3aHaHI/II\/’I 3aﬂaHI/Iﬁ CaMOCTOSTEIIBHOM pa60TBI)
00BEKTOB MHBAapUAHTHON U HC | yypappanTHON u
o menee 50%
npodeccCnoHaNBHOMI 9 HAMEIOTCS BEPHO
3a1aHUH
JIEATEIIBHOCTH A . BBIIIOJTHEHHBIC 3aJaHUS
BapHaTUBHOMN .
camocTosTenbHoli | DAPHATHBHON .
paGorsi)) CaMOCTOATENBHOMN
paboThI))
OIIK-1.2. Ymeer Kpumepuii Kpumepuii Kpumepuii Kpumepuii
pemaTs ctangapTHele | OONazaeT NoMHbIM Obnanaer 3HanueM | OOnaaeT 3HaAHUEM I10 OGuagaer 3HaHUEM IO
pOdECCHOHANbHBIE 3HaHHEM MaTepuania B oT6opy oTbopy
3a7a4n ¢ TEOPETHYECKOTO JOCTaTOYHOM y4eOHOTO CoslepIKaHUs y4eOHOTO CoepIKaHus JUIs
Marepuaia obbeMe 1 ymeer UL €eTO ero
NPUMEHEHUEM
U BIAJICET yMEHHUEM OCYLIECTBIISTh pea3aluy B Pa3IMYHBIX | Pealn3aliy B Pa3INYHbIX
€CTECTBEHHOHAYYHBIX

1 OOIIEHHIKCHEPHBIX
3HAHWH, METOIBI
MaTEMaTHYECKOTO
aHaJIN3a 1
MOJICITUPOBAHHSL.

OCYIIECTBIATH OTOOP
y4eOHOTO comepKaHus s
ero peajn3aluy B
pa3I4YHEIX hopMax
o0y4eHus (IpaBUIEHO
BBINIOJTHEHBI 3a/IaHUS
Gornee

90% WHBapHAHTHOH 1
6onee 75% BapuaTUBHON
4acTel caMOCTOATENbHON

oT00p y4eOHOTO
conep KaHus IS
ero peajn3aluy B
Pa3IMYHBIX (hopMax
o0yJeHust
(IpaBMIBHO
BBINIOJTHEHHI Ooee
80% 3amaHuit
WHBapHAHTHOW U He
menee 50% 3amaHuii

¢dopmax

00y4eHUs B HETIOTHOM
o0beme

(IpaBUIILHO BBITIOJIHEHBI
Gonee

60% 3ananuit
WHBapUaHTHON U
HMEIOTCS BEPHO
BBITIOJTHEHHBIE

3a/1aHuUs BApUaTUBHOMN

(hopmax obyuenus B
HEJ0CTaTOYHOM 00beMe
(IpaBUIILHO BBITIOJTHEHBI
MeHee

60% 3ananuit
HMHBapHaHTHOMN
CaMOCTOSTEIBHON PabOTHI)

padoThl) BapHaTUBHOU CaMOCTOSITEIbHON paboThI)
CaMOCTOSTEIbHON
paboThl)
OIIK-1.3. Bimaneer Kpumepuii Kpumepuii Kpumepuii Kpumepuii
HaBBIKAMHU OO6agaer moJHBIM Oo6nanmaer 3HanueM | OOnagaeT 3HaHUEM IO OO0J1afgaeT 3HaHUEM IO
TEOPETHYCCKOTO H 3HaHHEM MaTepHaia B otbopy oTbopy
KCTIEPHMEHTATBHOTO TEOPETUIECKOTO JOCTATOYHOM y4eOHOTO COIepIKAHUS y4eOHOTO COepIKAHMS ISt
Marepuania obbeme u ymeer JUTSL €70 ero
HCCIIEIOBAHUS
1 BIAJICET yMEHHEM OCYILIECTBIIATh pean3aliy B pasIHYHbIX | pead3aliy B PasIuIHbIX
00BeKTOB . OCYIIECTBIATH OTOOP 0T60p y4eOHOTrO ¢dopmax dhopmax oOyueHus B
npOecCHOHANbHO yue6GHOT0 CONEPKAHMS S| COEPIKAHUS [T 00y4eHHs B HETOITHOM HEJIOCTaTOUYHOM 00BbeMe
ACATCJIBHOCTH. €ro pealnusaluu B ero peanu3aluu B | oObeMe (IIpaBUJIBHO BBINOJIHEHBI

pa3mu4HEIX Gopmax
0o0y4eHus (MpaBUITEHO
BBITIOJIHEHBI 33/1aHUS
Ooitee

90% “HBapUaHTHOH U
6onee 75% BapuaTUBHON
qJacTel cCaMOCTOSATENbHOM
pabotsn)

pa3mu9HEIX Gopmax
o0y4deHust
(paBUIBHO
BBITIOJTHEHEI O0TIee
80% 3ananmii
WHBApHAHTHOM U He
MmeHee 50% 3amanuit
BapUaTUBHOMN
CaMOCTOSITEJIHOM
paboThI)

(TpaBUIIBHO BBITIOJTHEHBI
Ooee

60% 3amannit
MHBapHaHTHON U

HMEIOTCSI BEPHO
BBITTIOJTHECHHBIC

3a/1aHus BApUATUBHON
CaMOCTOSITEIbHOI paboThI)

MeHee

60% 3amanuii
HWHBapHaHTHOU
CaMOCTOSTEIBHON pabOTHI)

5. PelTHHI-IJIaH U3yYeHUSs] AU CHUILIMHBI

Tabnuya 14
| BA3OBASI YACTh PEUTUHTOBOM CUCTEMBI
Buabt KoHTpoabHbIe MeponpusiTUs MuH. Makc.
KOHTPOJISA KOJI-BO KOJI-BO
0as10B 0aJL10B
HA Ha




3aHATHAX 3aHATHAX
Texymmii | Tema Ne 1
KOHTPOJIb
Nel Tema Ne 2 0 10
Texymmii | Tema Ne 3. ...
KOHTPOJIb
Ne 2 0 10
PyGexxHblii KOHTPOJIb: TecTupoBaHue (Tembr 1-3) 0 10
Texymmii | Tema 4. ....
KOHTPOJIb 0 10
Ne3
Texymuii| Tema 5 ...
KOHTPOJIb 0 10
Ne4
P 7 : 10
yOexKHbBIIT KOHTPOJIb: TecTupoBanue (Tembl 4-5) 0
Jonyck K NpoMe;KyTOYHOM aTTecTaluu Mun 36
I JIOMOJTHATEJIBLHASA YACTH PEUTHHTOBOIl CHCTEMBI Mun. Makec.
IoompureasHbie 6AIBI 0-10 10
1 [oaroToBKa IOKJIaaa ¢ IPE3CHTALMEH MO0 JUCIUILIHHE 0-1 1
TTocerraemocTs ekt (100%) 0-2 2
Yyactue B paboTe KPYTIIOTo CTOJA, CTYIeHISCKON KOH(pepeHIINI 0-2 2
CoIL.-THIHOCTHBIA PEUTHHT 0-3 3
Yyactue B 00MIeCTBEHHOH, KYJIETYpHO-MacCOBOH M CIOPTHBHOM paboTe 0-2 2
2 ITpadubie 6anabI 0-3 3
ITpomyck y4eOHBIX JeKIUH 3a MPOILYCK JIEKIIUU CHUMAETCs OauTbHas 0,25x N
cTouMOoCTh Jieknnu (2:8=0,25) (N — xonuyecTBO
MPONYIEHHBIX JICKIIUH
HecBoeBpemenHoe MHUHYC 5% OT MakcHUMaJbHOTO Oasia -0,5
BBITIOJTHEHHE KOHTPOJIBHON
(arrecTanmoHHON) pabOTHI
Nel
HecBoespemennoe MHUHYC 5% OT MakCHMaJIEHOTO Oasuia -0,5
BBITIOJTHEHHE KOHTPOJIBHON
(arrecTanmoHHON) pabOTHI
Ne2
11 UTOI'OBbII KOHTPOJIb 0-30 30
®opma 3auer (9K3aMeH) 0-30
HTOrOBOrO ) 30
KOHTPOJIA:
0-100

HUTOTI'O BAJUIOB 3A CEMECTP:




JUCT PETUCTPAIIMA U3SMEHEHU
PABOYEN TPOT'PAMMBI JUCITATIJIMHLI / MOAY.JIS

Ipuiio:xxkenne 2

[Tpodpwmn

(samMeHOBaHME AUCIUIUTMHEL / MOJTYIIs)
Hanpasnenune noarotoBku

(rox Habopa

, bopma oOyueHus

Ha20_ _ /20__ y4eOHbIii roa

B pabouyto mporpaMMy AUCHUIUIMHBI / MOJIYJISl BHOCSITCS CIEAYIOUINE U3MEHEHHUS:

n/n

Pa3nen paboueit
NporpaMmsbl (IIyHKT)

KpaTkas xapakTepuCcTHKAa BHOCUMBIX
H3MEeHEeHHH

OcHoBaHue 1J15
BHeCEHHSI H3MEeHEeHM I




