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1. TACITIOPT PABOYE# MPOTPAMMBI JUCIHATIJINHBI /
MOV

1.1. MecTro aUCUMIUIMHBI (MOAYJsI) B CTPYKTYpe 00pa3oBarTebHOU

MPOrpaMMblI

VYuebnas nucuuminHa «YnucIeHHbIe METOIBD) OTHOCHTCS K MPEIMETHON 4acTH IMPEAMETHO-
MeToandeckoro moayns mo mnpoduno «Mudopmatukay oOpasoBaTenbHOM mporpamMmbl 44.03.05:
[Tenarornyeckoe oOpazoBaHne «AHIIIMHCKUN 1 HHPOPMATHUKAY.

JUis u3ydeHus MaHHOM IUCIHUIUIMHBI CTYIACHTBl MCIONB3YIOT 3HAHUSA, YMEHUS U BUIbI
NesITeIbHOCTH, C(HOPMHUPOBAHHbIE B  TpOLECCe M3YYEHHS MpeaMeToB  «MaTemaTukay,
«Mudopmartrkay Ha npeAbIIyIIeM YPOBHE 00pa30BaHUsl.

1.2.11es1b OCBOEHMS TUCHUTLTAHBI (MOTYJIs1)

Lens AUCIUIUIMHBL:

- U3y4€HHE OCHOBHBIX UJECH U METOJIOB BHIYMCIUTEIBHON MaTeMaTHKU, UX UCCIIEIOBAaHUS U
NPUMEHEHHS JJISl PEIICHHs] TUIOBBIX MAaTEMaTHYeCKHX 3a/ad, CBS3aHHBIX C MPOCKTUPOBAHUEM U
pa3paboTKO CHUCTEM MaTeMaTH4YeCKOro OOecledyeHHsI IMPOLIECCOB YIPABIECHUS B TEXHUYECKUX
cucreMax, 00OpabOTKM NaHHBIX M IPYTUX 3a7ad, a TAKKe MOCTPOCHUHU aJTOPUTMOB M OpTaHU3aLUuU
BBIUMCIUTENBHBIX TporeccoB Ha [1K;

- o0yueHue paroHaIbHOMY U 3()(PEKTUBHOMY HCIIOJIIB30BAHUIO MOJNYYEHHBIX 3HAHUMA MpU
pEIIeHUH TUMOBBIX 3a/1a4 BHIYUCIUTEIBHON MAaTEMAaTHUKH, alre0pbl 1 MaTeMaTH4YeCKOrO aHAIIN3a,

- JlaTh TPEICTaBICHHE O MaTeMaTUYeCKOM MOJEIHMPOBAHUUA C TOMOIIBIO JAMCKPETHBIX
YCTPOMCTB HH(POPMAIIMOHHBIX U BRIYUCIUTEIBHBIX MPOLIECCOB U MPOLIECCOB YIIPABICHNUS;

- JaTh TPEJCTABICHUS O XapaKTepHBIX MpoOJieMaxX YHCICHHOTO aHalH3a, CBA3aHHBIX C
MHOXXECTBEHHOCTBIO METOJIOB pEIICHHs] 33734 BBIYMCIUTEIBHOW MaTeMaTHKH, KPHUTEPUH
000CHOBaHUA BbIOOpA U SKOHOMHYHOCTH YUCIIEHHBIX aITOPUTMOB.

1.3. Il.manupyemblie pe3y/bTaThl 00y4eHHs M0 JUCHUILTUHE (MOTYJII0)
JlocTuKeHue eI OCBOSHUS IMCHUIUIMHBI (MOAYJIs) obecrieunBaeTcs uepe3 (GopMUpOBaHHE
CJIEAYIOIIMX KOMIIETEeHIIUH (¢ yKazanuem wu@pa KomnemeHyuu):

Tabnuya 1
Kon u HaumeHoBaHue Kon u HamMeHOBaHMe HHAUKATOPA IInanupyemble pe3yJibTaThbl
KOMIeTeHIU! AOCTHKeHHUs] KOMIeTeHIUH, KOTOpbIe o0yueHUst
¢opmupyer qucHunIMHA (MOAYJIb)
IIK-1. CriocobOeH ocBamBath 1 [IK-1.1. 3naer cTpykTypy, COCTaB U 3HaeT: CTPYKTYpY, COCTaB U
UCIIOJIb30BaTh TEOPETUIECKHUE JUIaKTUYECKUe eIMHNIIBI IPEeIMETHOH JIMTAKTHIECKHUE
3HAHMS U NPaKTHYECKHE yMEHHUsS |00aacTH (IpernogaBaeMoro MmpeaMeTa). €/IMHUIIBI TIPEIMETHOM
Y HaBBIKM B npeaMeTHoi obnactu |I1K-1.2. YMmeer ocymecTBiaTs oT60p obnactn
MIPY peIIeHUH y4eOHOTO cozlepKaHus AJIS €T0 pean3anny B | (mpenojaBaeMoro
npodeccrOHaIBHBIX 3314 pa3u4HBIX (hopMax OOyUIEeHHS B COOTBETCTBHU | IpenmeTa).
¢ TpeboBanusmMu GI'OC OO. YMeeT: ocymecTBIsITh 0TOOP

y49e0HOTO COIepKaHHS
JUISl €70 pea3aluy B
pa3IuYHBIX hopmax
0o0yueHHS B
COOTBETCTBHH C
tpeboBanusMu GI'OC
00.

Brnaneet: HaBbIKaMu pa3paboTKH
pa3nuYIHBIX hopM
y4eOHBIX 3aHSATHH,
MIPUMEHECHHUS METO/IOB,
MIPUEMOB U TEXHOJIOTHI
00y4eHHUs, B TOM YHCIIe
“H(OPMAIMOHHBIX.




1.4.00beM JUCHMILUTHHBI (MOYJIs1)

Obwas mpyooemrocms OUCYUNIUHBL (MOOYIS) COCMAgsen ... 3.e. (aKkadem. 4acos)

Tabauya 2
Bun yuedoHoii padoThI KouaunuyecTBO aKajaeM. 4acoB
OuHo 3aouHo
4.1. O6beM KOHTAKTHOI padoThl 00y4aOIINXCS C MPenoaBaTeieM 36
4.1.1. ayautopHas padoTa 36
B TOM YHCIIE:
JIEKITAH 12
NpPaKTHYECKUE 3aHATHS, CEMUHAPBI, B TOM YHCJIE IPAKTUYeCKasl [0r0TOBKa 2472
J1a00paTOpHBIE 3aHATHS
4.1.2. BHeay1uTOpHas padora B B
B TOM YHUCIJIC:
MHIMBHyallbHasi paboTa 00yyaromuxcs ¢ MpenoaBaTeaeM
KypCOBOE IPOEKTHpOBaHue/paboTa
rpynrnoBbIC, MHAWUBUAYAJIbHBIC KOHCYJIbTAllUU U UHBIC BU/IbI yqe6H0171
JIeITeNIbHOCTH, PeAyCMaTPHBAIOLINE TPYNIIOBYIO WM HHANBUAYaJIbHYIO PaboTy
00y4aromuXcs ¢ IpenoaBaresieM
4.2. O6beM caMOCTOSITEJILHOI PadOTHI 00y YAIONIUXCS 72
B TOM YHCJIC YacOB, BBIACICHHBIX HA TIOATOTOBKY K 3a4eTy

2. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI (MOAYJISA)

2.1. TemaTu4eckoe NVIAHUPOBAHUE TN CIUTIMHBI (MOLYJIA):

Tabnuya 3

Ne
/1

HaumenoBanue Tembl (pa3sjaena) Oo6masn

B aKaja.yacax

TpyaoéMKOCTb 10 BHAAM Y4eOHbIX 3aHATHIA (B
AUCHMILIMHBI (MOYJIs1) PYAOEMKOCTH akaj.Jacax)

0OBIKHOBEHHBIX JH((epeHIMATbHBIX
YpaBHEHUI U CUCTEM

Jlexuun IIpakr. JIa0. 3ansTHA Cam.
3aHATHUS padora
Ouno [3aouyd. Ouyno [Baoun. Ouno Paoun. Ouno [Baoun. Ouno [3aouH.

UrcieHHBIe METOABI M MX 3 1 2
MCTOJIb30BAHUE B PEIICHHH
PaKTHYSCKUX 3a71a4.
Bsenenue B aneMeHTapHyto Teoputo (5 1 4
[OrPEIIHOCTEN.

3... [JucneHHOE HHTErPHPOBAHUE. 9 1 4/4 6

4 BrruncieHne 3Ha4eHMI 9 1 4/4 6
QIieMeHTapHbIX QYHKIHI C TOMOIIBIO
CTCTIEHHBIX PSAIOB.

5 UrcIIeHHBIE METOIBI PELIEHUS 14 2 4/4 10




ImuGepeHuanbHbIX ypaBHEHUH.

6 Pemenue HenuHeHbIX ypaBHeHu. (10

4/4

7 PermeHnne cUCTEM JTUHEHHBIX 10
lypaBHEHUI

4/4

8 [Mpubnmxenne QyHKITHIA. 12
MuTtepnonsuus

4/4

\Kypcosoe X X
npoexmupoeanue/paboma

[Toocomoska K sk3ameny (3auemy)

\Umoeo: 72

12

24/24

48

qaCbl, omeeoeHHnbie Ha Jza6opam0prle 3aHAMuUA, 6cCce CcHumaromcs Kak npakmudecKkas
noozomoska. M3 uacos npakmuvecKux 3aHAMUL uepes KOCyrlo JIUHUIO YKA3bleAOMCA 4YAachsl,
omeeoeHHbie Ha npakmu4eckKyro no@zomoeky.

2.2. Conep:xanue pa3iesioB AUCHUIIMHBI (MOIYJIs1):

Tabnuya 4

Ne HaumenoBanue TeMbl (pa3aeiia) Conep:xanue QIUMCHUITHHBI
/1 AUCHHAILUINHBI (IMIAKTHYECKHE eUHHIIbLI)
(01151 nedazoeuueckux npoghunen nanoansemes ¢ yuemom @IOC
0CHOBHO020 00We20 U cpedne2o 0bueco 0opa30eanus)
YucnenHple  MeTOABI W uX | MCTOpHs YMCICHHBIX METOJOB. 3HAYCHUE YHCIICHHBIX

UCIIONB30BaHKE B pELICHUH | METOJIOB sl UCCIIEJOBAaHUH, 0COOCHHOCTH UX
MMPaKTUYCCKUX 3aJiad. MMPUMEHCHUE.
Beemenne B snemenTapHyro | Kmaccuduxanus morpemHocteil. AGcomoTHas n

TEOPUIO MOTPEIIHOCTEM.

OTHOCHUTECJIbHASA IMOTPEIIHOCTD. ﬂeﬁCTBHﬂ C
HpI/I6J'II/I)K€HHI)IMI/I qyucCJiaMu.

UucneHHoe HUHTETPUPOBAHUE.

[MTpuOarKeHHOe BHIYMCICHUE HHTETPAJIOB C
MCIIOJIb30BaHKE KBAIPATYPHBIX (HOPMYII C
PaBHOOTCTOSIIIUMH y371aMu. MeTo| IPpSIMOYTOJIbHUKOB
Tpaneuui, napadon (Cumncona). MarerpupoBanue ¢
NepeMEeHHBIM IIaroM. MeTo 1 ABOHHOrO IepecyeTa.

Brranciaenue 3HAYCHH I
3JI€MEHTaPHBIX GyHKIMN c
[IOMOIIBIO CTENIEHHBIX PSI/IOB.

Brraunciienue 3HaYeHUH 311eMEHTapHBIX (DYHKIIHHN C
MIOMOIIBIO CTEMEHHBIX PSIIOB.




YucneHHwle
OOBIKHOBEHHBIX
muddepeHnnanbHEIX YpaBHCHUH |
CHCTEM

METOABI  PCHICHUS

3anaua Komm. Meron Oitnepa. Meron Pynre-Kyrra
YETBEPTOTO MOPsKa TOYHOCTH (O€3 BEIBO/IA).

Pemenne

6 HenmHeHHBIX | KoHmerus merona. OTnenenue KopHed. Y TOUHEHHE
YpaBHEHMI. KopHeil. MeTo noj0BUHHOTO AeneHus. Merton
HrroToHa (KacaTeabHBIX).
7| Pemenme cucrem — nmHEHHBIX | OCHOBHBIC OAXOBI K PEIICHHUIO 3aaa49m. MeTon
YpaBHCHHI. I'aycca n ero mogudukanmu (metoxn ["aycca
ONTUMAIILHOTO UCKItoueHus1, metoA ["aycca-XKopaana).
8| IIpubmmxenue ¢yskunit. | [TocTaHOBKA 3a/1a4X MHTEPIIOIUPOBAHHUS.
I/IHTepHOHﬂHI/Iﬂ. I/IHTepHOHI/IpOBaHI/Ie AJIA ¢Iydast paBHOOTCTOSAINX
y3510B. MHTepniomsironHsle popmysisl HeroToHa.
Wnrepnonsuuonnas Gpopmyia Jlarpamka. Cxema
DiiTkeHa
3. YCJIOBHUS PEAJIM3ALIMM JUCLHUIIJIMHBI (MOYJIST)
3.1. YueOHO-MeTOAMYECKOE 0OOecTIeYeHHe CAaMOCTOATEIbHOI padoThI
00yYarImuxcs
Tabnuya 5
Ne HaumenoBaHnue pa3jaesia Bup camocrosiTe1bHOI padoThI 00y4ar0IMXCs
n/n JUCIMIINHBI
1. HncneHHpIe METO/IBI M HX Y CTHBIN Onpoc, BBHITTOTHEHUE MPAKTUYECKUX 3a/IaHUH,
HCTOE3OBAHNC B PELICHIH BEITIOJTHEHHE JTA0OPATOPHBIX PadoT.
IMPAaKTUYCCKUX 3aJiay.
2. Baezienue B d71eMeHTapHY0 Y CTHBIN ONPOC, BBIITOJIHEHNUE PAKTUYECKUX 3a1aHUM,
TEOPHIO TOTPEIIHOCTEH. BBITIOJIHEHHE JTA0OPATOPHBIX PadOT.
3. HucneHHoe MHTErPUpOBaHKE. | YV CTHBIN OMPOC, BHIMOTHEHUE MPAKTHUECKUX 3aJaHHH,
BBITIOJIHCHHE JTA0OPATOPHBIX padOT.
4. | Beruncienne 3HaueHui Y CTHBIN OIPOC, BBIITOJIHEHNUE PAKTUYECKUX 3a1aHUM,
SIIEMEHTAPHBIX PYHKIHMii C BEITIOJTHEHHE JTAOOPATOPHBIX PadoT.
TIOMOIIBIO CTCIICHHBIX PAO0B.
S, HucneHHbIe METO/IbI PEIeHNUs | Y CTHBIN ONPOC, BBHITIOJHEHUE MPAKTHUECKUX 3aJaHNH,
OBHIKHOBEHHEIX . | BBITIOJIHEHUE JTAOOpaTOPHBIX padoT.
nuddepeHInaNbHBIX ypaBHCHHN
U CUCTEM
1 depeHIanbHBIX
YPaBHCHUMU.
6. |Peuenne HenMHEHHBIX Y CTHBIN OnpOC, BHINOJHEHUE IPAKTUYECKUX 3a1aHUH,
YPaBHEHHH. BBITIOJTHEHHE JTAOOPATOPHBIX PadoT.
7. |Peuenue cucTeM JIMHEHHBIX YCTHBIH OTnpOC, BBITOJHEHHE TPAKTUIECKUAX 3aIaHHH,
YPaBHCHMIi. BBITIOJTHEHHUE J1a00PAaTOPHBIX padoT.
8. |[lpubmmkenue GyHKIMIA. VY CTHBIH 0IPOC, BHIMOJIHEHHE MTPAKTUYECKHUX 3aaHU,
Wureprionsus. BBITIOJTHEHUE J1a00OPAaTOPHBIX padoT.

3.2. YueOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE o0ecnedeHne MpPorpaMmMbl

AMCHHUIUIMHBI (MOIYJIs1)

3.2.1. OcHOBHAaA ¥ IONOJHUTEJIbHAS JIUTEPATypa

Tabnuya 6
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OcHoBHas JUTEpaTypa
Tumenos, B. I'. UnciaeHuble METOALI B 2 DBC FOPAMUT | 100%
4. Y. 1: ygebHOe mocobue i By30B / URL:
B.T. ITumeHoB. — ) Mocksa : 24/48 httos://urait.ru/
1 | U3parenscTBO IOpaiir, 2022, — 100 _pibco 46/492872
111 c. — (Beicmee oOpa3zoBaHue). — 8/64 -
ISBN 978-5-534-10886-6. — Tekcr :
3JICKTPOHHBIN.
Ilumenos, B. I'. UucneHnHnsie METOJIbI B 2 SBC FOPAUT | 100%
4. Y. 2 : yyeOHOE mocobue aisi By30B / URL:
B. TI'. [lumeHoB, A.b. HO)KHI/IKOB.”— 24/48 https://urait.ru/
2 | Mockaa : N3narenscTBO HOpaiir, 100 _pibco 4e/492873
2022. — 107 c. — (Bercmee | 5/64 AR
oOpa3oBaHwme). — ISBN 978-5-534-
10891-0. — TekcT : AeKTPOHHBII
ObC  JIAHbD | 100%
Cnabnos, B.J[. YucneHHblE METOJbI: URL
yuebnuk / B.JI. Cnabuos, - Camnkr- | 24/48 100
3| MerepGypr: JManb, 2022.~ 392 .~ ISBN | g/, https://e.lanboo
978-5-507-44169-3..  —  Teker ‘;%Cg;“/bo‘)km

3JIEKTPOHHBIN.

JononHuTenpHaa auTepaTypa



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

Tameniok, O. B. Yucnenusie MeTonl . | 24/48 SBC FOPAWT | 100%
yaeOHoe  mocobue  mit  By30B/ | giea URL:
O. B. I'aremok, 1. K. Ucmaniios, httos://urait.ru/
1 H. B. MaHnokoBa. — Mockaa : 100 _pibcode/491796
M3narenscTBoO Opaiir, 2022. — -
140 c. — (Bwicmiee oOpa3oBaHue). —
ISBN 978-5-534-05894-9. — Tekcr :
3JIEKTPOHHBIN
YucneHHble  METOABI .  ydeOHuMK u | 24/48 100%
MPAKTUKYM JUTSE CPEIHETO | g/en
po¢eCCUOHAITBHOTO obpaszoBanus /
V. T'. [lupymoB [u zp.] ; noa penakuuen
2 | V.I. IlupymoBa. — 5-€ us., nepepad. u 100 3BC TOPAMT
non. — Mocksa : M3narensctBo FOpaiiT, URL:
2022. — 421 c. — (IlpodeccronanpHoe
o6pasoBaHue). — ISBN 978-5-534- https://urait.ru/
11634-2. — TeKCT : 2JIeKTPOHHBIIH bcode/495974

3.2.2. NuTepHeT-pecypchl

DnektporHo-6ubmoreuHas cucrema IPRbooks (www.iprbookshop.ru)
OO6pazoBarenbHas miaThopma «OPAMT» (https://urait.ru/)
DnekTpoHHO-0nbIHoTeuHas cuctema «Jlaupy (https://e.lanbook.com/)
MDB (MexBy3oBckas dnektponHas oubmuorexa) HITTY. (https://icdlib.nspu.ru/)
HAYYHAS DJIEKTPOHHASI BUBJIMOTEKA eLIBRARY.RU (https://www.elibrary.ru/)

agrwdE

3.3. MarepuajbHO-TeXHHYeCKOe o0ecnedyeHue T CHUIIMHbI

J1J1s ocyIecTBICHHS 00pa30BaTeILHOIO MPoIiecca Mo JUCIUILIMHE He00X0IuMa
ciacayromas MaTCpruaJIbHO-TCXHUYCCKaAsA Oaza:
Tabnuya 7

[Tomermenus mist [TepeyeHr OCHOBHOTO Anipec (MECTOIOIOKEHNE)
OCYIIECTBIICHUS obopynoBaHus (C yKa3aHHEM KOJI-
00pa3oBaTEeNFHOTO TpOIlecca | Ba MOCAJOYHBIX MECT)

Ay,E[I/ITOpI/II/I AJId IIPOBCACHU A JICKIITMOHHBIX 3aHATHH

JlexunoHHas AynutopHas paocka, (ctoisl | Yu. kopryc Ne3
YUEHUYECKHE, CTYJIbs

aymuropus - aya. 4-07 yueHndeckrne Ha 20 mocagouHbIX
MecT, yueOHas jocka - lmrT.,

r. ['po3HsIil, yi.

HaTIAIHbIE TOCOOHS. Tamunesckoro Ne 9a

Aynuropuu Ui MPOBEIEHUS MPAKTUUECKUX 3aHSATHI, KOHTPOJISI yCIIEBAeMOCTH

KommnbrorepHsiii KommbroTepsl ¢ BEIXOJIOM B Vu. kopryc Ne3
HNHTepHeT 1 10CTynoM B

Kiace - ayn. 2-01
3NEKTPOHHYIO HH()OPMAIIMOHHO-



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/

o0pa3oBaTeNnbHYIO Cpey BY3a,
TEXHUYECKHE CPEICTBA IS
0TOOpaKeHHSI MyJIbTHMEIHUIHOM
WJIM TEKCTOBOM HH(OpMAIIHH:
MYJIbTHMENA IPOEKTOP, FIKPaH,
aKyCTHYECKasi CHCTeMa.

KoanuecTBo nocago4yHbIx MecT -
30.

r. ['po3HbIil, yi.
JIamuneBckoro Ne 9a

Aynuropus 1is
MPAKTUYECKUX

3aHATHH - ayn.4-07

AyauTtopHas J0cCKa, (CTOJIBI
YYECHHYECKHE, CTYJIbS
yueHnueckue Ha 20 mocagouHbIX
MecT, ydeOHas pgocka - lmr.,
HarJIsIHbIE ITOCOOHSI.

Vu. koprmyc Ne3

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

[TomereHust 111 CaMOCTOSTEBHON pabOThI

YuranbHbli 3a1 ONOJIIMOTEKU
qriry

KomMrbroTepsl ¢ BBIX0OI0M B
WuTepHeT u 10CTYyOM B
ANEKTPOHHYIO HH(OPMALIMOHHO-
o0pa3oBaTeNnbHYIO Cpelly By3a.
KomnundecTBo mocagoyHbIX MecT -

50.

DJIEKTPOHHBIN YUTATbHBIN

3aJ1. TaX 2

bubnmmnoreuno-
KOMITBIOTEPHBIN LIEHTP

r. I'po3nsiii, yn. CyOpsl

Kummuesoin, 33

4. KOHTPOJIb WU OHLEHKA PE3YJIbTATOB OCBOEHMUS

JAUCHUIIJIMHBI / MOAYJIA

4.1. XAPAKTEPUCTUKA OLIEHOYHBIX CPEJICTB

KoHTponb M olieHKa pe3ylbTaTOB OCBOEHUS TUCIHUIUIMHBI / MOJIYNsS OCYIIECTBIISETCS
MIpPEMno/iaBaTesieM B MPOIECCE MPOBEACHUS MPAKTHUECKUX U TAOOPATOPHBIX 3aHITHI, KOHTPOJIBHBIX
paboT, a TaKkKe BHIMOIHEHHS 00yJalOIIMMUCS HHANBUyaTbHBIX 33aHU, IPOEKTOB, UCCIIEOBAHUN

U T.1O.
Tabnuya 8
Ne HaumenoBanue Tembl (pazgena) c| Kog u HaumenoBanue OueHouHbIE CpeACTBA
n/n KOHTPOJIUPYEMBbIM COJepPKAHHEM NpoBepsieMbIX —
N TeKyLIHii MPOMeKYTOYHAS
KOMIeTeH Uit
KOHTPOJb aTTecTanus
1. |YucneHHble METOABI U UX [1K-1. Criocoben JlabopaTopHas 3a4eT
MCII0JIb30BaHUE B PELIEHUH ocBauBaTh U pabota Nel
[IPAKTUIECKUX 3a/1a4. HCTI0JTb30BaTh
TEOpEeTHIECKHe

3HAHUA U MPAKTUICCKUEC
YMEHU U HABBIKU B
[peAMETHOM 00IacTu
[IPU PEIICHUH
po¢heCCHOHATBHBIX
3a1a4.




BBeneHue B 2IeMEHTapHYIO TEOPHUIO
[OTPEIIHOCTEN.

TIK-1. Cnocoben
OCBaMBaTh U
HCII0Ib30BATh
TEOPETHYCCKUE

3HAHHS M PAKTHYCCKUC
YMEHHSI U HaBBIKH B
MpeIMETHOM 001acTH
[IPU PEIICHUH
po¢heCCHOHATBHBIX
3a7a4.

JTabopatopHas
padora Ne2

3a4€CT

qHCHeHHOGIﬂHﬁFpHpOBaHH&

TTK-1. Criocoben
OCBaUBAaTh U
HCIIOIb30BATH
TEOPETHYECKUE

SHAHHS U IPAKTHYECKUE
YMEHUSI 1 HABBIKU B
MpeIMETHOM 001acTH
[P pPEIICHUH
Mpo(heCcCHOHATBHBIX
3amay.

JlabopaTopHas
padota Ne3

3a4CT

Brranciaenne 3HaueHmit
3JIeMEHTAPHBIX QYHKIHH C
MTOMOIIBIO CTETIEHHBIX PSIIOB

T1K-1. CriocoGen
0CBaMBaTh U
HCII0JIb30BaTh
TEOPCTUICCKHC

BHAHUA U MPAKTUICCKUEC
YMCHUS U HABBIKU B
MpeIMeTHOM 00IacTu
[IPU PELICHUN

PO eCCHOHATBHBIX
3a1a4.

JlabopaTopHas
pabota Ne4

3a4€T

YucneHHbIe METOBI PELICHHS
quddepeHInanbHbIX YpaBHEHUI
OOBIKHOBEHHBIX
muddepeHInanbHBIX YpaBHEHUH U
CHCTEM

T1K-1. Ciocoben
OCBauMBaAaTh U
HCITOJIB30BATh
TEOPSTUICCKHE

3HAHHS ¥ PAKTHYECKUC
YMEHHSI U HaBBIKH B
[peMETHOM 00IacTu
[IPU PELICHUH

PO eCCHOHATBHBIX
3aJ1ay.

JlaGopaTopHas
pabota Ne5

3a4€CT

Pelienue HenMMHENHBIX YpaBHEHUH

TTK-1. Criocoben
0CBauBaTh U
HCII0JIb30BaTh
TEOPETUICCKHE

SBHAaHUSA U HpaKTI/I‘IeCKHe
yMeHI/IH 1 HAaBBIKHU B
MpeIMETHON 00JacTH
TIpU PEILICHUU
npodeccuoHAIBHBIX
3a7a4.

JlabopaTopHas
pabota Ne6

3a4€T




7. Pemenne cucteM auHENHBIX [1K-1. Criocoben JTabopatopHas 3a4er
YpaBHECHHM. OCBaMBaTh U pabora Ne7
MCTIONB30BaTh
TCOPETHIECKNE

3HAHWS ¥ MPAKTHIECKNE
YMEHHS 1 HaBBIKH B
MpeIMETHOM 001acTH
[IPY pEeLICHUH
po¢heCCHOHATBHBIX
3a1ay.

8. [pubmmxenue GyHKIUH. [1K-1. Criocoben JlabopatopHas 3a4er
Wurepnonsauus. OCBauBaTh U padota Ne§
HCIIOTB30BATh
TEOPETUYECKUE

3HAHUS ¥ IPAKTHYECKUE
YMCHUSI U HABBIKU B
npenMeTHO! 00macTi
[IPU PELICHUN
npoQeCcCHOHATBHBIX
3amad.

4.2. OueHo4HbIe CPeACTBA ISl IPOBeeHNs TEKYIEro KOHTPOJIs
yCIeBaeMoOCTH

4.2.1. HaumeHOBaHUeE OIIEHOYHOTO CPEACTBA: MecH

Memoouueckue mamepuanvi: npugoOamMcs 6ONPOCHI U/UNU MUNOBbIE 3A0AHUSA, KPUmMepuu

OYEHKU.
Ilpumepnwie sonpocwl 0131 mecmuposanus
Tectsl 0 TeMe 2: «BBegeHne B 31€EMEHTaApHYIO TEOPHUIO MOTPELUIHOCTEMN

F1:
I:
S: HaiiTi abCoMIOTHYIO MOTPEIHOCTh paBeHcTBa 1/3=0,33.
-:0,0018
-:0,0033
-: 0,0034
-:0,3333
I:
S: H3BectHa mpenenbHas adcomoTHas morpemHocts A=0,005 mpubmmkeHHOTO umcna X=2,34.
Haiitu npenenbHy0 OTHOCUTENBHYIO OTPEIIHOCTD
-1 0,21%
-2 0,0021%
-1 0,0022%
-1 0,0022
I:
S: HaiiTh OTHOCHTENIBHYIO TOTPEIIHOCTh NPHONMKEHHOro unciaa X=25,4, ecnmu aOCooTHAs
norpemHocTs A=0,006.
: 0,05%
: 0,0236%
: 0,0023%
-2 0,0003



S: Yemy paBHa abCoOTHAs HOTPEIIHOCTh CyMMBI uncen X= 2,345 u Y=0,25, ¢ BepHBIMH B LIHIPOKOM
CMbICIIe HU(paMu

-:0,011

-: 0,001

-: 0,0005

- 0,05

I:
S: Bce mudps uncima X=0,4738 BepHble B y3KOM cMbicie. HailTu mpenenbHyr0 OTHOCHUTEIBHYIO
HOTPELIHOCTD

-2 0,00002%

-1 0,0002

: 0,00001%

-:0,01%

I:
S: Bemonauts cnoxenne yncen X=2,3+0,01 u Y=0,123+0,0005 co cTporumM y4eToM HOTrpeirHOCTeH
-1 2,4234+0,01

-1 2,423+0,005

-1 2,423+0,0105

: 2,4234+0,0005

I:
S: BemonanTs Berautanue uncen X = 12,7+0,05 u Y=1.35+0,005 co cTporum y4eTom morpemHocTei
-: 11,35+£0,01

-: 11,35+0,05

-: 11,35+0,0045

: 11,35+0,055

I:
S: Bee nugpst uncen X=2,3 u Y=0,01 BepHBIC B IIUPOKOM CMBICIIC. BBIMTOIHNTS YMHOKEHHE ITHUX
YKCEJI CO CTPOTUM Y4ETOM MOIPEIHOCTEN

-: 0,023+0,1

:0,023+0,01

: 0,023+0,001

-: 0,023+0,11

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

:6,0

-1 6

-1 5,992

I:
S: BepHo 111, 4TO 3a MpeseNbHYI0 a0CONIOTHYIO MOTPEIHOCTh yucha 3,456 ¢ BEpHBIMH B CTPOTOM
CMBICIIe HU(PpaMu, MOXKHO NPUHATH 3HaueHue 0,001?

-: BepHo

-: HeBepHo

I:

S: B uem BeIpaxkaeTcsi OOBIYHO OTHOCUTEINTbHASI TOTPEITHOCTH?

-: B mpouentax (%)

-: B mpouienrax Ha equamiy (%/en.)

-: B mrtykax (mr)

- B x (x)

I:
S: K HecymecTByOMMM BHIaM IMOTPEIIHOCTEH OTHOCUTCS
-: HeycTpaHnmas norpemHocTb



-: [lorpemHocts meTona

-: BeraurciuTenbHas MOTPEITHOCTb
-: PesynbTupyroinas norpenHocTb
I
S: IlpenenpHas OTHOCHUTENBHAS TOTPEIIHOCTD POU3BEICHUS HAXOAUTCS 10 GopMyIie
-2 6(xy) = da + 6b

-2 0(xy) = ba - 6b

- 6(xy) = ba — 6b

-2 0(xy) = 6a/éb

l:

I

S: BBINOIHUTB JIEHCTBUSA HaJl TPUOIM)KEHHBIME YUCIIaMH 110 MTpaBUIaM mojacyera nudp+/47,5:
-.6,9

- 6,89

-.6,8

- 6,892

I

S: BBINOIHATE JIeICHUE 5 CO CTPOTHM y4YeTOM IorpenrHocTeit, ecmu 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: M3Bneds KOpeHb CO CTPOTUM ydeToM morpemHocTr: 156, 25+ 0,001.
-: 12,500 +0,0002

-: 12,500 +0,00016

-: 12,5004+ 0,00004

-: 12,5004 0,00012

I:
S: BeinosnHuTh AEHCTBHS HaJl NPUOIMKEHHBIMU YHCIaMH 10 MpaBmiiaM nojcueta uugp 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:

-2 291

- 29

-:9,1

-: Bee udper

I:
S: AGcomoTHasI TOTPEITHOCTh Pa3HOCTH YHcen X = 62,425 u y = 62,409, y KOTOpBIX BCE YUCIa
BEPHBI B CTPOTOM CMBICJIE, PaBHA!

-: 0,001

-1

-: 0,07

-2 0,12



K

S: Jlnst BenmmuuH X, y ¥ Z 3aqaHbl ux abcomotHeie norpemuoctu Ax = 0,008; Ay = 0,004 ; Az = 0,001.
Torma abcomoTHAs TOTPENTHOCTh Benu4uHbI A(x + y — z) Oyzaer paBHa

-2 0,013

-: 0,001

-: 0,011

-: 0,008

I:
S: Hna BenmmuumH x = 1uy = 2 wusBecTHbl abcomorHbie mnorpemHoctH Ax= 0,008; Ay =
0,004.A6conoTHAs IOTPEITHOCTE Tpon3BeneHus A(xy) paBHa

-: 0,020

-: 0,000005

-: 0,006

-: 0,007

I:
S: Jns BemmumH Xx = 10umy = 20 wu3BECTHBl OTHOCHUTENbHBIE mHoOrpemHoctd &(x) =
0,005 u 6(y) = 0,003. OTHOCHTENBbHAS TOTPEIIHOCTH Mpou3BeAeHus §( X * Y ) paBHA

-2 0,011

-: 0,008

-: 0,002

-: 0,000015

I:
S: Jlna BemmumH x = 2,y = 1,z = 2 3ajaHbl MX OTHOCUTEIbHBIE NOTpPemIHOCTH (X) =
0,005; 6(y) = 0,001; 6(z) = 0,002 . OTHOCHTETBHAS TOTPEITHOCTH TIpou3BeaeHus 6( x = y -
Z) paBHa

-2 0,0001

-: 0,008

-1 0,0002

-2 0,0000002

I:
S: Jlna BemmumH x = 2UYy = 1 U3BECTHBl OTHOCUTENBHBIE TOrpemHocTd O(x) =
0,001 u6(y) = 0,002. OTHOCUTENBHAS TOTPEUIHOCTH pa3HOCTH § (X — Y ) paBHa

-: 0,003

-: 0,001

-1 0,0002

-: 0,004

I:
S: Jlngs BemmuMH Xx = 2UY = 5 U3BECTHBl OTHOCUTENBHBIE TOrpemHoctd O(x) =
0,005u 6(y) = 0,002. OTHOCHTENBHAS TIOTPEITHOCTh YacTHOTO 6( X / Yy ) paBHA

-: 0,007

-: 0,003

-: 0,00001

-1 0,0025

I:
S: lng BenmmuuH X = 2UY = 8 WU3BECTHBI OTHOCHUTENbHBIC morpenrHocTd (x) = 0,01 u §(y)
0,02 . OTHOCUTENBHAS TOTPENTHOCTh CyMMBI §( X + Y ) paBHa

-: 0,003

-: 0,03

-: 0,016

-:0,018

I:



S: Ina BenmmumH x = S5uy = 1 usBectHbl abcomoTHbie mnorpemHoctd Ax = 0,001 ulAy =
0,0005. AGcoroTHAsE MOTPEIIHOCTh YacTHOTO A(X/y) paBHa
-:0,0015
: 0,000005
-2 0,0005
-1 0,0035

I:
S: Jlng BenmmumH x = 5uy = 10 3amanbel ux adbcomotHbie norpemHoctd Ax = 0,0002 u Ay =
0,0001. AGconroTHASI IOTPEIIHOCTh YacTHOTO A(X /Yy ) paBHa
-1 0,0003
: 0,000025
-: 0,0001
-2 0,0002

I:
S: lyis BenmuumH X U 'y 3a1aHbl abcomoTtHble norpemHoctd Ax = 0,01 u Ay=1,5. Torna abcomroTHas
MOTPEITHOCTh pa3HocT A(x — y) paBHa

-:1,51

- —1,51

-:—1,49

-1 1,49
Tectol o Teme §: «[Ipubnuxenne Gynkuuii. MTaTeprionsuus»

F1:

K

S: 3amauy nmoctpoeHus NpuOIKaoMeH GyHKITMH B 0OIIEM CMBICIIC Ha3bIBAIOT?

-: PaBHOMEpPHOI

-: Unrepnionsuueit

+! AnnpokcumManuen
-: Het nmpaBmwibHOTO OTBETA

I:
S: UHTepnionsanus — 3710. ..
: Cnoco® HaxOXIEHHUS MPOMEXKYTOUHBIX 3HAYCHHH BEIWYMHBI MO HMEIOMIEMYCS JUCKPETHOMY
Ha0Opy M3BECTHBIX 3HAYCHUN
-: Ilpomomxkenue GyHKIUU, TpUHAINIEKAIIEH 3aJaHHOMY KIaccy, 3a MpeAensl ee 00lacTu
OTIpeIeIICHUsI.
- 3aMeHa OJHUX MaTeMaTH4YeCKHX OOBEKTOB APYTMMH, B TOM WIU HHOM CMBICIE ONU3KUX K
HCXOJTHBIM.
-: Meton pemieHus 3a7a4, Ipyu KOTOPOM O0OBEKTHI Pa3HOTO Poja OObETUHSIIOTCS OOIINM MOHSTHEM.
I:
S: UnTeprionsus ObIBaeT:. ..
-: Kycounas u nokanpHast
-: JlokanbHas u rnodanpHas
: Kycounas u anpuophas
-: MakcumanbHas 1 MUHAMaJIbHas
I:
S: KoahdurmeHTsr HHTEPIOSIIIMOHHOTO MHOTOWICHA Jlarparska Haxo T 1mo popmyie:
. _ (x=xg)..(x=x_1)(x=%i41) ..(x—xp)
- Li(x) =
(xi—x0) .- (xj—2—1) (Xj—Xj41) - (xj—27)

Hi(x) = (= x0) e (0 = x- ) (0 = X441) - (X — X))

= L) = (e = x) o (= x- ) (6 — Xigr) o (63 — X))
. l-(x) o (x=xg) . (e=x) (x—xj41)...(X—xp)
- l -_

(xi=x0)..(xj=2—1) (X=X 41) - (X;—%7)



S: Anmpokcumariys, Ipu KOTOPOH MPUOIHNKEHHE CTPOUTCS Ha JTUCKPETHOM MHOXKECTBE 3HAUCHUI
{x;}, nasbIBaercs:
- TOYEUHOU
-: HETIIPEPBIBHOMN
-: UHTEPHOJISAIMOHHOM
-: pa3pbIBHOU
I:
S: Anmpokcumarusi, mpu KOTOPOW MPHUOIMKEHUE CTPOUTCS HAa HEMPEPHIBHOM MHOXECTBE TOUYCK
Ha3bIBACTCS:
- TOYEYHOU
-: HEMIPEPHIBHOM
- UHTEPIOJISALHOHHON
-: pa3pbIBHOM
I:
S: ®opmyna TUHEHHON HHTEPIIONALIUYA MHOTOUJIeHOM Jlarpanka uMeeT BU/I:
: (x—x1) (x—xo)
L0 = ey Yo T G 1

- L(x) = (e (x—xz) (x=x0)(x=x2) (x—x0) (x—x1)

. (xo—x1)(xo=%x2)7 0 ' (xy=x0)(x1=2x2) 7 L (xa=x0) (x2—x1) 7

- L(x) = yo +tAyy + + == t(t 1) Ayo + -+ WA’%.
t t+1 t(t+1)..(t+n—1

= L(x) =y, +tAy,_, + ( )Azyn_2+...++Any

l:
SZ CDOpMYJ'Ia KBaHpaTHqHOﬁ HHTCPIIOJIUHU MHOT'OYJICHOM Harpacha HMECT BU:.
) (x—x1) (x—x0)
= L(x) =—==y, +
() = T Yo T e

S L(x) = (x=x1) (x=x7) (x—x0)(x—2x7) (x—x0) (x—x1)

: (o—21)(o—%2)" 0 T Geg—x0)t1-2) 2 L T (xg—20)(xz—%1) " 2

S L(x) = yo + thyg + + 2 A%y, 4 e 4 LEDUTED Any
t t+1 t(t+1)...(t+n—1

= L(x) =y, +tAy,_1 + ( )Azyn—2+"'+n—(!n)Any

I:
S: IlepBblit THTEPIIONALMOHHBINA MHOTOWIEH Hpl0TOHA MMeeT BU:
) (x—x1) (x—x9)
= N(x)=—32y,+ 0

(xo—x1)7 0 (xl—xo)yl
S N(x) = (x—2x1)(x—x3) (x—2x0)(x—x3) (x=x0) (x=%1)
: (o—2) (0% 0 T Gog—x)(x1-22) 2 L T (g—20) (X3 —x1) " 2
S N(x) =y + tAy, + + t(t— 1)A2y Tt wAn%
N t(t+1)..(t+n—1
S N(xX) =y, + tAy,_, + & )Azyn_2 4o +%Any0

K
S: BTopoii HHTEpIONIAIIMOHHBIA MHOTOWIEH HEI0TOHA MMeeT BU:
(x—x1) (x—xo)
= Nx)=—=yo+—=
) = om0t o 1

- N(x) — (x—x1)(x—x3) (x—x0)(x—x2) (x—=x0)(x—x1)
. (xo—x1)(xo—22) " 0 " (x1-x0)(x1-x2)7 L | (xp—x0)(xp—x1) * 2
S N(x) =y + tAy, + + t(t— 1)A2y Tt wAn%
= N(x) = yp + tAy,_1 + t(t“)AZy e LD

n!



S: IIpuMeHUMOCTh JMHEWHOM HMHTEPHONALMU TAaOMUYHO 3aJaHHOM (YHKUMU OIpeenseTcs
IIOCTOSIHCTBOM 3HAYEHUM:

k=2 =012, (n—1)

Xi+1—Xi
- Azyi =Yi+2 — 23’i+1 + Yi;i = 0;1;2' (Tl - 2)
- ki — Yi+1~Vi

5 xi+1—xi'
A%y = Yigo — 2y H Y
l:
S: TIpuMEHUMOCTh KBAJPATUYHON HMHTEPHOJSAINM TAOIMYHO 3aJaHHON (YHKIMH ONpPEAESeTCs
[IOCTOSTHCTBOM 3HAUECHUIA:

k=2 =012, (n—1)

Xi+1 =X
DAY = Yieo — 2V + Y3 = 0,12, (n = 2)
k= Yit1~ Vi

Xip1=%;

A%y =Y — 2V
I:

S: TlonmyyeH UWHTEPHOJSIMOHHBI MHOTOUIEH Y = 3x24+2x+1 mus GyHKIIUU  3a/1aHHOM
TaOJIMIIEH 3HAYEHUN:

x|-1(0 |1

Y Yo |Y1]| Y2

Haiitu yo, y1, Y2
-22,16
- -2,1,6
- 2,-1,6
-2 2,1,-6

I
S: Kakoli HHTEepIOJIAIMOHHBI MHOTOYICH COOTBETCTBYET TaOJIHUIIE:
x|1]2 |4

y | 6|17 |57

ry=3x%+2x+1

~y=3x*—4x+1
ry=3x*+2x—-5

y=3x2-2x+7

l:

S: ®ynkms 3a1aHa TaOTUTICH:

x| -1 0 112

y12 [18]2 |21

Haiitu A2y,,.
- -0,4
--0,1



-1 -1,92
-:0,6

l:
S: OyHKMA 3a1aHa TaOIUIIECH:

x| -1

y| 1,2

Haiitu A%y;.
- -0,4
-.-0,1
- 0,3
- 0,6

I
S: @yukuus 3a1aHa TabIUIEH:

x| -1

y| 1,2

Haiitu A3y,.
:-0,4
-:-0,1
- 0,3
- 0,6

I:
S: ®ynknwms 3a1aHa TaOIUTICH:

x| -1

y| 1,2

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

-1 -1,92

- 0,6

l:
S: ®yuknwms 3a1aHa TaOIUTICH:

x| -1

vyl 1,2

Haiitu Ay;.




- -04

-.0,2

-.-1,92

-.0,6

l:

S: OyHKUA 3a1aHa TaOIUIECH:

x| -1 0 1|2

y12 |18 |2 |21

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

- 0,6

I:
S: [TocTpoeHue anmpoKCUMHPYIONICH (YHKIIUH, IPHHUMAIOIICH B 3aIaHHBIX TOYKAX TE )K€ 3HAYCHUS,
YTO M UCXO/AHAs GYHKINS, Ha3bIBACTCS #HH.

I:

S: 3aymava 3aMeHbI 3a1aHHON (YHKITH 00JIee TIPOCTON Ha3bIBaeTCs #HH#.

I:

S: Jlnst TabmuaHO 3ajaHHON (yHKINH
x|1]|2 |3

y|2|5 |6

3HaueHue y(1,1), BBIYUCICHHOE C MOMOIIBIO TMHEHHON HHTEPIIOJSIMY PaBHO:
-1 2,3

- 5,1

--31

- 3,2

I:

S: Jlnst TabmuaHO 3ajaHHON QyHKIHH
x|1|2 |3

y 2[5 |6

3HavyeHue y(2,1), BBIMUCICHHOE C TIOMOIIBIO JINHEHHON WHTEPIOJSIINHA PABHO:
-2 2,3
- 5,1
--3,1
-2 3,2



S: Hurepmonsauueil Ha3bIBacTCS 3aMEHa HCXOAHOW TaOJM4YHO 3afaHHOM QyHKIUH f(X)

UHTEPIIONUPYIONIEH QyHKIUEH @ (X), Ipu KOTOPOi
- ml_axlf(xi) —px)[=0
-: 3naueHus Gpyukiuin f(x) u ¢ (x)coBmagaroT B y3iax
-: 3Hayenust GpyHkumi f(x) u @(x) B cpeHEM OTIHYAIOTCS MajIo
-: mpoussoznsie f'(x) u @' (x) Mano ommyarTCs
I:
S: MaTepnioNsainoHHbIA MHOTOYICH BH/IA
(x — x1)(x — x3) (x — xp) (x — x3) (x — x0) (x — x1)
0 1
(xo — x1) (%9 — x3) (x1 — x0) (1 — x3) (x2 — x0)(x2 — x1)
Ha3bIBAETCSI MHOIOYJIEHOM
-: HeroTona
-: Jlarpanxa
-: JletiOHuLIa
-: Herorona-JleitOauma
I:

S: Koneunsie pasHoctd QyHKIHMUA Y = f(X) IPOU3BOJIBLHOrO TOpPSIKA JJIs JIIOOOTO y3j1a MOYKHO

BBIPA3UTH 110 PopMyIIe:

, k(k 1
=AY = Yewi — kYgpion +———

Vi+i-2 + - +( 1)kyl

= AYn1=Yn— Yn-1

- A%yo = Ay; — Ay,

- A%y; = Ay; — Ay,

I:

S: Paznoctsimu niepBoro mnopsiaka GyHkiun y = f(X) Ha3pIBAIOT 3HAYEHHE BU/IA

. k(k 1)
=AY = Yiwi — kViyicn = Viricz + o+ (D s

= AYn1 = Yn — Yn-a

-1 A%yy = Ay, — Ay,

-1 A%y, = Ay, — Ay,

I:

S: PazHocThi0 BTOpOro mnopsiaka GyHkiun y = f(x) Ha3pIBalOT 3HAYEHHE BUIA

. k(k 1)
=AY = Yiwi — kViyicn = Viricz + o+ (D s

- A:)/n—l =Yn —Yn-1

- AzYO = Ay; — Ay,

- A%y, = Ay, — Ay,

l:

S: Koah¢uuueHTsl MEepBOro HMHTEPHOISIIHOHHOIO MHOTOWIeHa HBIOTOHA BBIYHUCIISIOTCS
@opMyne

cay =k 012 . n

kink ’
. Ay,
- QA = W' k=0 1,2, e, n
. A* A" Yn-k
Ca == k= 0,12,..,n

ca =2 k=012,

nlhk’
l:

1o



S: KoaddumnueHtsl BTOPOro HHTEPHOIAIUOHHOIO MHOTOWICHa HBIOTOHA BBIUUCISIFOTCS 10
dbopmyre:

. AkYn—k
- Qg 25'755%—',k = 0,1,2,.n,11

. AkYo
- Qg ::-;ﬁﬁy' k= 0,1,2,.",11

. Akyn—k
- QA = —;Eﬁ;—y k= 0,1,2,.",71

. AkYo
- Qg ::;EZE-' k= 0,1,2,.",11
I

S: KoHeYHbIMH Pa3HOCTSIMU NIEPBOTO MOPSIKA HA3BIBAIOT

- CyMMY COCEJIHUX Y3JI0B HHTEPIOJIALMUM

+! pa3HOCTb MEX/y 3HAUCHUSMH (PYHKIIUI B COCETHHUX y3JIaX MHTEPIIOIALUU
-: CyMMY MEX/y 3HaUeHUSIMU (QYHKLIUN B COCETHUX y3JIaX UHTEPHOJISALMU

-: IPOU3BEACHUE 3HAYCHUM TPEX COCEIHMUX Y3J10B MHTEPIIOIALUN

Tect 1o Teme 6 «PenieHre HeTMHENHBIX YPaBHEHUN»

F1:

I:

S: ### - 57O MepBbIi ATAll YUCICHHOTO penieHus ypaBHeHus F(x) = 0

I:

S: Ecnu HenpepbiBHAs Ha otpeske [a; b] ¢ynkuus F(x)nprHAMAaeT Ha KOHIAX OTPE3Ka 3HAYECHUS
pa3HBIX 3HAKOB, TO ypaBHeHHE F (x) = 0 Ha 3TOM OTpe3Ke

-: UMeeT XOTs Obl O/INH KOPEHb

-: UMEeT eIMHCTBEHHBII KOPEHb

-: HEe UMeeT KOpHen

- IMEET HECKOJIBKO KOPHEH

I:

S: Vpasuenue F(x) = 0 pemaercs Metonom xopa Ha otpeske [a; b], F(a) < 0,F"(x) > 0. Kakoe
3HAYCHHE X TIPUHIMAEM 32 HETIOIBUKHBIN KOHEII

-=x=b
X =a
. a+b
_.x=_

2
-1 x — mi060e YMCIIo U3 MPOMEKyTKa [a; b]

I:
S: Kopens ypaBrenus 2x3 — 5x2 + 4x — 3 = 0 otaenen Ha npomexytke (1;2). ITo MeToxy Xopa
3a HOHBH)KHBIﬁ KOHCI MpUHUMAacM

-—x=1
-x=2
--x=15

-. X — mo00e YKciIo U3 mpoMexyTka [1; 2]

I:

S: Kopens ypasuenust F(x) = 0 ormenen Ha npomexyrke (—2;—1). ITo MeToay IOJIOBHHHOIO
JIeJICHUS 32 HYJIEBOE MPUOIIKEHNE IPUHUMAEM

-x=-15
—x=—-2
-x=-15
-x=-1



S: Vpasuenue F(x) = 0 pemaercs MeTOI0M KacarelbHbIX Ha otpeske [a; b], F(a) > 0,F'"'(x) > 0.
Kakoe 3HaueHHe X IPUHUMAEM 3a HEMOABMKHBINA KOHEIL

-=x=b
X =a
. a+b
- X =—

2
-. X — 1H000€ YHCII0 U3 IPOMEXKYTKa [a; b]

I:
S: Kopenb ypauenust 2x3 —5x2 +4x —3 =0 ormenen na npomexytke (1;2). Ilo meromy
KacaTeJbHBIX 33 HEIOABMKHBIM KOHEIl IPHHUMAEM

-—x=1
-x=2
-x=15

-: X — mo0oe YKo u3 nmpomexyrka [1; 2]

K

S: Kopenb ypaBHenus x>+ 3x2—1=0 ornenen Ha mpomexytke (0;1). YTouHeHue KOpHS
IPOBOAMTCS KOMOMHHMPOBAHHBIM METOJIOM XOpA M KacarenbHbIX. C KOHLIa OTpe3ka ###
npubKeHrne OyaeT MPOXOIUTh MO METOY KacaTelbHbIX.

I:

S: Kopenb ypaBHeHHUS x3 + 3x? — 1 = 0 oTneneH Ha npomexytke (0; 1). [To MmeToay KacaTeabHbBIX
3a MOJIBMKHBIM KOHEI[ TPUHUMAEM

-—x=1
-=x=0
--x=05

- x — mr060oe yrcio u3 npomexytka [0; 1]
I:
S: Pemenne 1Mo MeToIy KacaTelIbHBIX HaXOIUTCS 110 hopMyJie

-l Xk =Xk—1_%,:_11))
-l X =Xk—1_#,a)_l)(a_x)
-l Xk =xk—1_F(bI;(—+((_;k)_1)( =)
-l Xk =xk-1_%kz:1))

I

S: OtnenuTh KOpEeHb ypaBHEHHUS Sinx = x — 2.
- (1;3)

- (—=1;0)

- (0;-1)

- (3;4)

.
S: JlaHo HenmuHETHOE ypaBHEHUE 3x3 +5x2—-7x+1=0. Ecm KOPEHb OTHAENEH, TO I TOTO,
yTOOBI HAWTH KOPEHBb YPABHEHHSI METOJIOM IIPOCTOM HUTEPALIHH. ..

-: ctpouM rpaduku pynkiuit y = 3x3uy = —5x% + 7x — 1

-2 HAXOJIMM TIEPBYIO TIPOU3BOTHYIO

-2 HAXOJMM BTOPYIO ITPOU3BOTHYIO

-: 3aMKChIBaEM ypaBHeHue B Buae X = f(x)

I:

S: Cmoco0 HaxomuTh MO WM3BECTHOMY MPUONIKEHUIO pEUICHUS cleaykomiee, 0ojiee TOYHOE
MPUOJIKEHNE —

-: 00paTHBIN X011



-: IPSIMOM X0

-: IpOCTasi uTepaLus

-: IBOMHOM IIepecyer

I

S: PenieHre HENMMHEWHOTO YPaBHEHHS 10 METOAY IIPOCTON UTEPAIlMU MOXKHO HAXOUThH 110 GopMysie

x=x+1f(x)

oy = _ FOk-1)

X T X1 T B

. _ _ F(xg—1) _
Xie = Xiem1 = 5 rep ) (& )

 F(0)—F (k1)

I:

S: Vpasuenue f(x) = 0 pemraercs KOMOMHUPOBAHHBIM METOIOM XOpI M KacareibHbIX, f'(x) >
0, f"(x) < 0. kakoe 3HaueHUE OyIET HAYAILHBIM IPUOIIMIKEHUEM K KOPHIO yPaBHEHHMS 110 XOpe?
-x=b

-x=a

a+b

2
-: X — m000€ YHCII0 U3 IPOMEKYTKA [a; b]

I:

S: HenuneitHoe ypaBHeHMe 3a1aHo B Buie x = @(x ). Torma ycioBueM CXOAMMOCTH METOJA
IPOCTOH uTepanuu OyIeT yciaoBue

o' <1

- @( x ) - HeTIpepbIBHAS (HYHKIUS

2 <9'(x) < -1

@' ()" (x) > 0

I:
S: JlaHo HenuHelHoe ypaBHeHUe cos2x — 2x + m / 4 = 0 u HauvanbHOe ycioBue xo= 1 / 4.
[TepBoe mpuOIMKEHHE METO/1a KacaTeIbHBIX X1 Oy/IeT paBHO

/2

- 5n/16

- 3n/4

- 3n/16

I:
S: lano HenuHeliHoe ypaBHeHHMe x“—sinx + 1 = 0 u HavaneHoe mpuOmxkenue Xo = 0. [lepsoe
npuOJIMKEHUE X1 B METO/I€ KacaTelbHbBIX PAaBHO

|

-1

-:0,1

-:0,5

I:
S: Jlano ypaBHEHHE X
KacaTeIbHBIX PaBeH

X =

2

8_ x = 0 v HavasbHOE npubmmkenne xo = 1. Pesynbrar omHOrO 1mara Metoaa

--x1= 0,5
-x1= —1
- x1= 2
-x1= 1

I:

S: lano ypaBHeHuex = sinx + 1 u HadanbHOe npubmmxenue xo= m / 2 . IlepBoe mpubmmkeHue
X1 M€TOJIa MPOCTOM UTEpalrii paBHO

-0

-1



-2

T

l:

S: Meroa urepanuii He OyJET CXOIUTHCS ISl YPaBHCHHS

- x = 0.2cosx

- x = 3sin0,5x

-:x = 0.5sinx

-+ x = 3co0s0,1x

I

S: Meron npocToii nTepau OyAeT CXOIAUTHCS Ul ypaBHEHUS

-. x = sin0,5x
- X = 2sinx
- x = 5cosx
- x = 3cos2x

I:

S: 3agano HenmHeiiHOe ypaBHeHHe BHAa X° + 2X - 1 =0 u orpesok [0;1], HA KOTOPOM HAXOJUTCS
KopeHb . OMH mar MeTo/1a MOJIOBUHHOTIO JEJIEHUS J1aeT OTPE30K

-:[0,25;0,75]

-: [0,25;1]

-: [0,5;1]

- [0;0,5]

I:
S: 3amansl ypaBHenus: 1) 2sinx = cos2x; 2)Inx = x; 3)x = e — x; 4)x? = cosx +1; 5)e* +
x = x. Bun ynoOHbI# 17151 utepanuii, UMeIOT ypaBHEHUS

-:2,3u5

-2 2,4u5

-:3,4u5

- 1ln2

I:
S: OtnenuTh KOPHH MIPU PEIICHUH HETMHEWHOTo ypaBHeHus F(x) = 0 3To 3HaYwMT:

- JUTSl K&KJI0OTO KOPHS yKa3aTh MHTEPBaJ, B KOTOPOM OH OYAET €JMHCTBEHHBIM

-2 OT/IEIIUTH MOJOXKUTEIBHBIE KOPHU OT OTPULIATEIbHBIX

-: pacCTaBUTh KOPHU B MOPSIIKE UX BO3PACTAHUS

-1 JUIs KaXJI0T0 KOPHS yKa3aTh 00JacTh NPUTSHKEHUS

I:

S: I'pacduyeckne MeTonbl onpeneneHnss KOpHeH IpUMEHSIOTCST OOBIYHO /ISl TOYHOTO OIpeesIeHUs
KOpHEHN

-1 J1a

-: HET

I:

S: Kopenb ypaBHenust f(x) = 0 Ha3bIBaeTCs HW30JMPOBAHHBIM, €CIM Ui HETO CYIIECTBYET
OKPECTHOCTb, HE COJIEpIKalllasi IpPYruX KOPHEW 3TOr0 ypaBHEHHUS

-1 1a

-: HET

I:

S: Kopuu ypaBrenus f(x) = 0 - abGcmucchl Touek nepecedeHus rpaduka Gpynkmmm y = f(x) ¢
0oCbI0 X

-: HET

-1 J1a

I:



S: Manocte BemuumHbl |f(x*)| MOXKET CAyKUTh KPUTEPHEM TOYHOCTH HAWIEHHOTO KOPHS X
ypaBHeHus f(x) = 0

+: na

-: HET

I:

S: Meron xopa B 0011eM citydae CXOIUTCs OBICTpee, YeM METOJ TOJIOBUHHOTO JIEJICHUS

-: HET

-: J1a

I:

S: Ornenenue KOpHEW ypaBHEHMsS — HAXOXKICHHE MPOMEXKYTKOB, B KOTOPBIX COJAEp)KATCA Kak
MUHUMYM J[Ba KOPHS YPaBHEHUS:

-: HET

-: Ia

I:

S: IIpu pemennu ypaBuenus f(x) = 0 MeTOJ0M KacaTeIbHBIX HET HEOOXOMMOCTH PACCUUTHIBATH
npou3BoHYIO f(x)

-1 J1a

-: HET

I:

S:) OtneneHrie KOPHEH MOXKHO BBITIOJIHUTH JIBYMS CITIOCOOAMH:

-: QaHATMTHYECKUM U TPaPUUECKUM

-: IPUOTMKEHUEM U OTJCIICHUEM

-: QaHAIMTHYECKUM U CUCTEMaTHYECKIM

-: CHCTEMaTHYeCKUM U TpaduyecKum

I:

S: Vkaxute nepyto Teopemy bonbrano-Kommu:

-: Ecim pynkums f(x) onpexneneHa u HempepbiBHA Ha OTpe3ke [a; b] m mpruHUMaeT Ha ero KOHIax
3HAYCHHs Pa3HBIX 3HAKOB, TO Ha [a; b] comepKuTcs, MO0 MEHbIIEH Mepe, OAMH KOPEHb YpaBHEHUS
fx)=0

-:  YpaBHeHHMe BHUIA QyX, + A1Xp_q + ..+ ap_1X + a, =0 w©Meer POBHO N KOpHEW,
BEIIECTBEHHBIX MJIM KOMILJICKCHBIX, €CITH -KPaTHBII KOPEHb CUATATh 32 K KOpHEH

-: Ecniu pynkuus f(x) MOHOTOHHA Ha oTpe3ke [a; b], TO OHa MHTEerpupyeMa Ha 3TOM OTpe3Ke

-: Eciim pynkmms f(x) MoHOTOHHA Ha oTpe3ke [a; b], To oHa nuddepeHupyemMa Ha 3TOM OTPE3Ke
Omnpenenurens D=|aij| n-ro mopsaka paBeH CyMMe TPOU3BEICHUHN IIEMEHTOB KaKOW-THO0 CTPOKH
(cTonbia) Ha UX anredpanvecKue TOMOTHEHUS

I:

S: MerobI penieHns ypaBHEHHI AETATCS Ha:

-: [IpsiMbIe U UTEpaTUBHBIC

-: [TpsiMble 1 KOCBEHHbIE

-: HayanbHbIe 1 KOHEUHBIE

-: OnpeienieHHbIE W HEOTIpeIeICHHBIE

I:

S: Haiitu neiicTBuTeNbHBIE KOPHU YpaBHeHHs X — sinx = 0,25

- 1,17

-1,23

-1 2,45

- 4,8

I:

S: B ueM 3akmrouaeTcs 3a/1aua OTIeTICHUS KOpHEH?

-: B ycTaHOBIIEHNH KOJIMYECTBA KOPHEHN

-: B ycraHoBieHuH KonMuyecTBa KOpHEH, a Tak e Haubojee TECHBIX NMPOMEKYTKOB, KaXIbId W3
KOTOPBIX COJEPKHT TOJIBKO OJIUH KOPEHb.



-: B ycraHOBNIE€HUU KOpHS PEIICHUS] YpaBHEHUS

-: B Ha3HaueHUM KOJMYECTBA KOPHEH

l:

S: K MmeTonam yTouHeHUs: KOpHEH HE OTHOCUTCA ...

- METOJ TUXOTOMUH

- METOJI XOP/

- METOJI KacaTeIbHBIX

-2 METO/I alllIPOKCUMAIIUH

l:

S: CyTh KOMOMHHPOBAHHOTO METO/1a XOP/I U KacaTeIbHbIX?

-: Metoa xopa 1 KacaTeJIbHBIX JAI0T TPUOIUKEHUS K KOPHIO C Pa3HBIX CTOPOH.
-: IIpu peanuzaruu MeToa MPU KaXKI0H UTEpaIlid HEOOXOJAMMO BBIUUCIIATH HE TOJIBKO 3HAYEHUS
F(x), HO 1 ee MPOM3BOIHOM.

-: MeTo1 orpaHMYMBAETCS BEIYUCICHUSAMHU TOJIBKO 3HaueHus F(x).

-: Het nmpaBmiibHOTO OTBETA

Tect no Teme 7 «Pemienre cucTeMbl TUHEHHBIX YPABHEHUID)

F1: Tect cuctembl JINHEHHBIX ypaBHCHUN
I:
S: K kakoif KaTeropuu BIYUCIUTEIBHON MaTeMaTUKe OTHOCUTCS MeTo ['aycca?
-: K TOYHBIM METOaM
-: K IPHOJIMKEHHBIM METOIaM
-: K ITePAIlMOHHBIM METO/IaM
-: K UHCJICHHBIM METOAaM
I:
S: HeBsizka — 3710 ...
-: 3HaueHue Pa3HOCTEN MEX Ty CBOOOTHBIMHU WIEHAMU UCXOJHONU CUCTEMBI.
-: 3HaueHHWE CYMMBI MEXIy CBOOOJHBIMU YJIEHAMH HCXOJHOW CHCTEMBI M pe3ylbTaTaMu
MOJICTAHOBKHY B YPaBHEHUS CHCTEMbI HAWICHHBIX 3HAYCHUI HEU3BECTHBIX
- 3HaueHWe CYMMBI PE3yJbTAaTOB MOJICTAHOBKM B ypaBHEHHUS CHUCTEMbl HAMIEHHBIX 3HAUCHUN
HEU3BECTHBIX
- 3HadyeHHWe pa3HOCTeH MEXIy CBOOOJHBIMH YJE€HAMH HCXOJAHOW CHUCTEMBl W pe3ylbTaTaMu
MOJICTAHOBKHU B YPaBHEHUS CHCTEMbI HAWICHHBIX 3HAYCHUI HEU3BECTHBIX
I:
3x1 +x, —x3 =2,
S: PemeHreM cucTeMbl JIMHEHHBIX ypaBHEeHUH {—X1 + 4x, — 2x3 = 10yner ...
X1 — Xy +3x3 =8.
- (0,1;4; 1)
-1 (1;2;6)
- (0;1;3)
- (1;2;3)
I:
S: B metone ["aycca ¢ BEIOOpOM TTIaBHOTO JIEMEHTA 3a pa3peliaoniue dIeMEHThI IPUHUMAIOT. ..
-: HanOOJIBITIeE ITO MOYJTIO 3HAYCHHE U3 BO3MOXHBIX 3HAYCHUI 10 CTOJIOIY
-: HAaMMEHBIIIee 110 MOJIYJI0 3HAYE€HUE U3 BO3MOXKHBIX 3HAYEHUH IO CTONIOIY
-: HAaMMEHbIIIee 3HAYCHUE U3 BO3MOXKHBIX 3HAYCHUH 110 CTOJI0IaM
-: HanOOoJIbIIIEE 3HAUYEHUE U3 BO3MOKHBIX 3HAUEHUH 110 CTOJIOAM



S: Ecnu 3amana gomyctuMmasi morpemHoctb € > 0, TO KpuUTepHeM OKOHYAaHHS HUTEpalliOHHOTIO
npoliecca perieHusi CUCTEMbI IMHEWHBIX YPaBHEHU MOXKHO CUUTATh HEPaBEHCTBO:

. k) . (k-1)

: {22)141 X; X; <eg¢

) 9] (k-1)

- 1rr51;a15)7<qL xX; =X < 2¢
I # . (k-1)

: fgilgl X; X; <¢g
o x) (k-1)

- 1r2i1£1 xX; 7 —x < 2¢

I:

S: CucreMa IMHEHHBIX YpaBHEHUH HA3bIBAETCS CUCTEMOM C IMaroHaJbHBIM Npeo0IialaHueM, ecilu
- JMAaroHaJbHBIC IEMEHTBHl B KAXKJIOM YpPaBHEHUU II0 MOJYJII0 HE MEHBIIE CYMMBI MOAYJEH
OCTaJIbHBIX K03()(DUIIMEHTOB ITPH HEU3BECTHBIX

- JUaroHaJbHbIE DJIEMEHTHl B Ka)XJOM YpaBHEHUM OOJIbIIE CYyMMbl MOJYJIEH OCTaJbHBIX
K03(pPUILIMEHTOB NpU HEU3BECTHBIX

-: JMaroHaJbHBIC JJIEMEHTHl B KaKIOM YpPaBHEHHHM MEHBIIE CYMMBI KOX(PQPHUIMEHTOB IPH
HEU3BECTHBIX

- IMaroHAJIbHBIC 3JIEMEHTHI B KXK/IOM YPaBHEHUH 110 MOJTYJIIO MEHBIIIE CYMMBI KO (PHUIIMEHTOB MIPU
HEU3BECTHBIX

I:

S: CucreMsl ¢ 1uaroHajJbHBIM NPEO0IIaJAHUEM MOTYT UMETh. ..

-: OZJHO €IMHCTBEHHOE PEIICHHE

-: 1Ba PELICHUS

- HU OJJTHOTO PELICHUs

-: OECKOHEYHO MHOTO PeLIeHUH

I:

S: HopmasbHOI cucTeMolt TMHEHHBIX YpaBHEHUI Ha3bIBAIOT CUCTEMY BHJIA!

- ATAX = ATB

- ATX = AATB
- ATXA = AATB

- ATAX = ATA
l:
S: YV nopmansHoi# cucremsl CX = D matpuna C sBusercs ...
- CUMMETPHYECKOM
-: IOJIOKUTEIBLHOM
- IUaroHajabHOH
-: eIMHAYHOU
l:
4x, —x, +x3 =4,
S: PerlenueM CHCTEMbI JIMHEHHBIX ypaBHEHU# § 2x; + 6x, — X3 = 70yzer ...
X1 + 2x, — 3x3 = 0.
-:(0,5;4; 1)
-1 (1,4,6)
-1 (0;2;3)
- (1;1;1)
.
S: B metone [Naycca ais pereHusi CUCTEM JIMHEWHBIX YPaBHEHHH MOCIEI0OBATEILHOE OMpeelieHUue
HEU3BECTHBIX M0 (popmynam —
-: 00paTHBIN X011
: IPSIMOM X011
: IpOoCTasi uTepanus
: IBOMTHOM TIepecyeT



I

S: Meroapl perieHus CUCTEMbI JTUHEHHBIX YPAaBHEHHH, B KOTOPBIX PEIICHHE CHUCTEMBI IOJTYYarOT
I10CJIC HOBTOpeHI/IH OJHOTHUIIHBIX MAaTCMATHYCCKHUX onepaunﬁ, MU Ha KaXXIO0M Hare I/ICHOJ'IB3YIOTC$I
PE3yJIbTAThI IPEIBIYIINX IIIar0B, HA3BIBAIOTCS

-: aHAJTUTHYECKUMH

- I/IHTepHOJISII_[I/IOHHBIMI/I

- I/ITepaL[I/IOHHBIMI/I

-. YHUCJICHHBIMUA

I

S: B merone "aycca npuBeneHre CUCTEMbI TMHEHHBIX YPaBHEHHH K TPEYTOJIbHOMY BHIY —

: 00paTHBIN X0

: IPSIMOM X011

: IpocTas UTepalus
: IBOMTHOM miepecyeT

I:

S: JIBe MaTpuibl OJHOTO U TOTO K€ THUIIA, UMEIOIINE OJMHAKOBOE YHCIO CTPOK U CTOJOLIOB, C
OJINHAKOBBIMHU COOTBETCTBYIOLIMMHU 3JIEMEHTAMHU, HA3bIBAIOT

-: paBHBIMHU

-: OZIMHAKOBBIMU

-: CXOKUMHU

-: TPAaHCIIOHUPOBAHHBIMU

I:

S: YkaxwuTe cBoiictBa cymmsl Matpui A+(B+C)=...

: (A+B)+C

s (B+A)*C

- ABC

: A+B+C*A

I:

S: Ykaxute HazBanue Matpuibl —A=(-1)A

-: IPOTHUBOIIOJIOXKHAS

-: oOpaTHas

-: paBHas

-: TPAaHCTIOHUPOBAHHAs

I:

S: 3amMeHuB B MaTpulle A CTPOKU Ha COOTBETCTBYIOILIUE CTOJIOIBI, MOJIYYUM

-: TPAaHCTIOHUPOBAHHYIO MaTpUIly

-: paBHYIO MaTpUILy

: CPEIHIOI0 MaTpuIly

: 00paTHYIO0 MaTpUILy

I:
S: C xakoiif MaTpHIleH COBMAAET ABAXK/IbI TPAHCIIOHUPOBAHHAS MaTPHIIA

-1 C UICXOHOU

-: ¢ oOpaTHOH

-: C HyJIeBOH

: C €IMHUYHOMN

I:

S: Ecnu aneMeHThI KBaApaTHOM MaTPUIIbI, CTOSIIKE BhILIE (HIKE) [NIABHOM TUAroHalIN, paBHbI HYJIO,
TO MaTpHILy Ha3bIBalOT

- TPEYTrOJIbHON

-1 HyJIEBOM

- qUaroHajabHOMI



- €IMHUYHOM

I

S: Meron, npencTaBisonyii cO00M KOHEYHBIE aJTOPUTMBI 7Sl BBIYUCIICHUSI KOPHEH CUCTEMBI
-: TOYHBIA METON

-1 METOJ1 peiaKcaluu

- METOJ UTepaluu

-: MPUOIM>KEHHBIA METO/

I

S: Meroa MO3BOJSIONINI MOJYYUTh KOPHU CHUCTEMBI C 33JaHHONW TOYHOCTBIO MYTEM CXOJSIINXCS
OCCKOHEYHBIX ITPOIIECCOB

- UTEPallMOHHBINA METO/

-: TOYHBIA METON

-: TPUOIM>KEHHBINA METO/T

- OTHOCHUTEIIBHBIA METOJ

I

S: DroT Meton sBiIsSETCSs HaumOoJee paclpOCTPAHCHHBIM IMPHEMOM PEIICHHS CHCTEM JIUHEHHBIX
YpaBHEHUH, aJITOPUTM MOCIEI0BATEIIBHOTO UCKITIOYEHHS HEU3BECTHBIX

-: Meton ['aycca

-: Mmetoa Kpamepa

-2 MeTOJ1 OOpaTHBIN MaTPHII

- QaHAJIMTUYECKUH METOJ

I

S: Jlns TUHEWHOM CHCTEMbI YPaBHEHUW BBHIYHCIICHHS 10 UTEPAITMOHHON Gopmyie

1 i-1 n
k _ k-1 k-1 s
X; —a— bi—Zaijxj — Z aijx]- ,i=12,..,n
l ]:1 j=i+1

HA3BIBAIOT METOIOM
-: IPOCTOM UTEepalu
-: Herotona

-: Semgens

-1 TAKOI0 METO/a HET

w =

: Kakue u3 MMPEACTABJIICHHBIX CUCTEM ABJIAIOTCA CUCTEMAMM C IMAaroHaJlbHbIM HpeO6J'IaI[aHI/I€MI
4x, — x5 +x3 =4, X1 — Xy +x3 =5, (4x1—x; +x3 =4,
142x1 +6x, —x3 =7 ; 2.42% + x5 —x3 =7; 3.{ 2x; + X, —x3 = 6,
X1+ 2x, — 3x3 = 0. X1 +2x; —3x3 = 0. xy +2x, —3x3 =09.
= 1lu2
-3
-:2u3

I:

S: KakoMy yCIIOBHIO YIOBICTBOPSIIOT CUCTEMBI C IMArOHATBHBIM P00 aHeM?
“agl > Xjo|ayl ij=12,..n

ag| < Z?zllaijl L, =12,..n

Qg > Z?=1|aij|,i,j =12,..n

ap < Z?=1|al-j| , l,] =12,..n
I:
S: Kakue 13 3anrcaHHbIX CUCTEM MOATOTOBIICHBI K UTEPALIUH:

Xy =X, +x3+5, Xy =X, +x3 —5, Xy — Xy +x3 =5,
1ix, =2x1 —x3+7,; 24x, = x3+7; 3.42x1 +x, —x3=7;
X3 = 2x1 — 3x3. Xy +-—-3x3=9. \x; +2x, —3x3 =5.



S: Merox 3elinesns niisl TMHENHON CHCTEMBI

x1 = 0,2(x, + x3 — 5),

Xy = 0,1(x3 + 7);

x3 = 0,4(x;—x, +5) ...
-2 OyJIeT CXOUTHCS TOJIBKO MPH CIIEIUATBHOM BBIOOPE HAYaIHHOTO MPUOIMIKCHHUS
: MPUBEJIET K 3alUKIMBAHHUIO
: OyZIeT CXOAUTHCS MPH JTFOOOM HAYAITLHOM MPUOITIKEHUN
-: OyZeT pacxoauThCs
I:
S: Jlana cuctema

x; =0,2x, — 5
{xz =0,7x; +3
U 3a7jaHo HavaiabHOe npubmkenue (1;1). Halitu nepBoe npubiauxeHue 1o MeToay npocTon
UTEpaLHH.
-1 (-4,8;3,7)
-1 (4,8;-3,7)
1 (-4,8; -3,7)
-1 (4,8;3,7)
I:
S: Jlana cucrema

x, =0,2x, —5
{xz =0,7x,+3
¥ 33/1aHO HavasibHoe npubmxkenue (1;1). Haiitu nepBoe npubmkenue mo Metoay 3eiaens.
: (-0,36;3,7)
: (-4,8; -0,36)
: (-4,8; -0,36)
: (4,8;0,36)

Tect o reme 3 «HucneHHOE UHTETPUPOBAHHE

F1: Tect uncienHoe UHTErpUPOBAHNE

I:

S: TouyHBII METOJT BEIYUCIICHHUS HHTETPAIIOB OBLT IMPEIIONKEH ...

-: Heroronom u JleitOuuiem

-: HerotroHoMm u ["ayccom

-: Tayccom u JleriOnumem

-: JletiGuuniem u BonsTepom

I:

S: BeruncieHre HHTErpaia paBHOCUIBHO BEIYHCIICHHUIO

-: 00béMa 10001 PUTYpHI

-: IJIOLAAM JIF000H hUTypHI

-: 00b€Ma Tena, MOTyYEeHHOTO BpAIllleHHeM KPUBOJIMHEWHOUN Tpanenuu
- TUTOIIAIM KPUBOJIMHEHHOM TpareIiuy, OrpaHnIeHHON THHusIME X = a, X = b,y = 0.y = f(x)

S: ®opMmysa YUCIECHHOTO HHTETPUPOBAHHS METOA TPAICIHi HMEET BUI
- hyyo + hyys + -+ hpyn_q
- hyy; + hyy, + o0+ hpyy



SR YLyt Y+

h
3o+ 4+ ys ot yne) 202 Hya o Yeo2) + )
I:
S: CDOpMYJ'Ia YHUCJICHHOTI'O MHTEIPUPOBAHUA METOAAa CuMIIcOHa UMeeT BUJ
-t hyyo + hoyr + o+ hpyng
- hyyr + hoy, + 4 Ry
SR H YL+ Y2t Y+

h
3o+ A+ ys ot Y1) 202 Hya t o Yeo2) + )
I:
S: d)opMyna YHUCJICHHOT'O MHTCIPUPOBAHUA MCTOAA JICBBIX MPAMOYTOJIbHUKOB UMCCT BU
-hyyo +hoyr + o+ hpyng
-t hyyr + hoy, + o+ Ry
SRy Yt Yn T

S 2o+ 4+ Y3+ Ynea) + 20+ Vo F Yasz) + )

I:

S: HeoOxoaumbIM yclioBUEM mpuMeHeHusT hopMys1 CHMIICOHA SIBIISICTCS:

-: YHCJI0 TOYCK pa30MEHUs OTPE3Ka HHTETPUPOBAHUS JIOJDKHO OBITh YSTHBIM

-: YHCJI0 TOYEK pa30MeHus OTPEe3Ka HHTETPUPOBAHUS JTOJDKHO OBITH IEJIBIM

-: YMCJI0 TOYCK pa30MEHUs OTPE3Ka HHTETPUPOBAHUS JIOJDKHO OBITh HEYETHBIM
-: 9YHCII0 TOYEK pa30MeHusl OTPEe3Ka MHTETPHUPOBAHUS JTOJDKHO OBITh KPATHBIM

S: Yro 3710 32 hopmyna f: f(x)dx = F(b) — F(a)?
-: ®opmyna HeroToHa - JleiiGHuna

-: @opmyna Herotona - Koteca

- ®opmyiia Cumiicona

-: @opMyJIBI HE CYIIECTBYET

I:

S: IIpubnikeHHBIE METO Bl BEIYUCIICHHS] HHTETPAJIOB MOKHO Pa3AeiUTh Ha 2 TPYIIIIHL:
-: aHAJIUTUYECKHUE U YUCIICHHbIE

-: aHaJIUTHYECKHE U TpaduvecKue

-: CHCTEMAaTUYECKHUE U YUCIICHHBIE

-: CHCTEMaTU4ECKHUE U CIIy4aiiHbIe

I:

S: 3agana TabnuyHas QyHKIHS

X 1 1,2
1,5 3
Wurerpan | 11’2 f (x)dx npu BEIYHCICHUE METOJIOM TpAIICIHii PaBEH:
-:0,3
-:0,6
-1
-: 0,45

S: Meton CuMIICOHA BBIYHCICHHS OIPEACICHHOTO HWHTETpajia HMCIOJB3YeT AaIPOKCUMAIIHIO
MOJIBIHTETPALHON (PyHKIIUN

- KyCOYHO-JIMHEWHOU (DyHKIHEH

-: KyOM4eCKHUM cIiiaitHOM

-1 KBaJIpaTUIHOU (DyHKIHEH



-1 KyCOYHO-TIOCTOSIHHOHM (pyHKITHEH
I:

S: Meron Tpamenuii BBIYMCICHHS ONPEACICHHOTO HWHTETpalia HCIOJB3yeT AalMpPOKCUMAITHIO
MOJIBIHTETPANbHON (PyHKINU

-: KYCOYHO-TIOCTOSTHHON (pyHKITUEH

-: TUTIepOOJIOi

-: KBaJpaTU4IHOM (pyHKIHEH

- KyCOYHO-JIMHEWHOU (DyHKIMEH

I:

S: 3apana TabauyHas GyHKIHS

X 1 1,2
y 1,5 3

1,2
HNuTerpan f 1 f (x)dx nipu BEIYHCICHUH METOIOM MPABBIX MPSIMOYTOJILHHUKOB PaBEH:
-2 0,3

-.0,6

-1

-. 0,45

I

S: 3amana tabnuuHas GyHKIUS
X 1 1,2
y 1,5 3

1,2
HNnTerpan f 1 f(x)dx nipu BbIYMCICHUH METOIOM JIEBBIX MPSIMOYTOJBHUKOB PaBEH:
-2 0,3

-:0,6

-1

-1 0,45

Kpumepuu OUCHUBAHUA pe3)Yibmamoe mecmupoeanun
Tabnuya 9
Yposenwv oceoenusn Kpumepuu bannwn

Maxkcumanvubiii yposensv | Bvinoanenvl npaguibHo 6ce 3a0anus mecma (mecm 3a4meH) 2
CpeoHnuii ypogers Buinonneno npasunvro 6onvue nonosunsl 3a0anuti (mecm 3aumen) 1
Munumansnoi yposens | Buinoaneno npaguibHo mMeHbule NOJI0BUHbL 3a0aHUll (mecm He 3aumeH) 0

4.2.2. HaumeHOBaHHE OIIEHOYHOT0 CPECTBA: NPAKMUKO-OPUEHMUPOBAHHOE 3A0aHUe
Ilpumepnsie npakmuko-opuenmupogannvie 3a0aHUA

Tunosvie KOHMPOAbHBIE 3a0anUs, 3a0aHUS OJisl BLINOIHEHUS 1AO0PAMOPHBIX 3A0AHUU HA
NPAKMUYECKUX 3aAHAMUAX, HeoOX00umbl Ol OYEHKU 3HAHUL, YMEHUl, HABbIKO8 U ONnblma
oeamenvHocmu. OHu npeononazarom paspabomky alc0pumMo8 peuleHus munosvlx 3a0au
YUCTEHHbIMU MEMOOAMU, CPABHEHUE PA3TUYHBIX YUCTIEHHBIX MEeMOO U al2OPUMMO8 UX Peanu3ayuu;
nPpoeKmuposanue, NPOPAMMUPOBAHUe, MEeCMUposanue U OmiaodKy Npocpamm peuweHus 3a0ay
YUCTEHHBIMU MEMOOAMU.

Cucmema nabopamopuvix pabom HANPAGIEHA HA OCBOEHUe YUCIEHHbIX Memooo8 U
aneopummos ux pearuzayuu. Kaosrcoas nabopamopnas paboma exiouaem HeCKOIbKO 3A0AHU,
paccuumana Ha 8bINOIHEHUe 8 PAMKAX ONPEOeleHHO20 KOIUYecmaa Yacos 1adopamopHuIxX 3aHAmMu.
Buinonnenue 3adanus npeononacaem caedyrouue 8udbl 0esimebHOCmu.:

Paspabomky aneopumma pearusayuy YUCIeHH020 Memood,

PAa3pabomxy npocpammul Ha A3bIKe NPOZPAMMUPOBAHUSL 8bICOKO20 YPOBHSL,
OMAAOKY NPOSPAMMbL C UCHONb308AHUEM KOHMPOJbHO20 NpUMepa,

AHAU3 NOJYYEHHBIX Pe3VIbMAamo8 bl4UCIeHULL



*  hopmynuposxy evieooa,

®  pabomy HAO OMUEMOM O 8bINOTIHEHUU 3A0AHUS, KOMOPbILL BKIIOYAEm. meMy 1aO0pamopHoll
pabomul, NOCMAHOBKY 3A0a4u, yeib pabomol, 000pPy008aHue, KOO NPOcPaAMMbL, NPOMOKOIL
pabomsi npocpammul, pe3yibmamsl 8bIYUCIeHULL ((hopma npedcmasienus Onpedensemcs
NOCMAHOBKOU 3a0atiL), 8b1800.

Kpumepuit oyenusanusa. JlabopamopHnass paboma cuumaemcs 6blNOJIHEHHOU, eCciu
npoepamma (00Kymenm) pazpabomana, He co0epIuHcUm CUHMAKCUYecKux oumuboK, coomeemcmeayem
3a0aHuI0, NOIYYeHbl KOPPEKmMHuble pe3yibmambvl 8bIYUCIEHUL U NPEOCMAasLeH OmyYenm.

Ipumepwl 3a0anuil.

Tema 1. Jlabopamopnas paboma Nel.

1. Buinoanumse ungopmayuonnsviii u 6uOIUOCPADUUECKUL NOUCK TUMEPAMYPbL U UHIEPHEM

Pecypcos no YUCIeHHbIM MeMOOaM U UX UCNOb308AHUIO OJisl PEUEHUsl NPAKMUYEeCKUX 3a0ay.

2. Co30amb aHHOMUPOBAHHDIL CRUCOK TUMEPAMYPbl U UHMEPHEN PeCcypCo8, AKMYAIbHbIX 05

npogheccuonanbHol OessmerbHOCmuU yuumesi UHQGHOPMamuKu.

Tema 2. Jlabopamopuas paboma Ne2.

Jlabopamopnas paboma exnouaem mpu pacuemuvix 3a0anus u 3a0anue no oghopmieHuo
omuema. /[is BbINOIHEHUS PACYEMHBIX 3A0AHUL CYOEHM 8blOUPaen KOHKPEemHbLL HoMep 8apuanma
€ OaHHBIMU, HEOOX0OUMBIMU OJIsl 8bINOIHEHUS PACHEmO8.

1. Buluuciums 3HaueHus AHAIUMU4ecKo2o svipadxcenust (mabauya 2.1) u oyenums abconomuyio
U OMHOCUMENbHYIO NOZPEUHOCIU CLONCHOU (OYHKYUU.

2. /Ina  nonyuenmvix 6 nynkme I omHOCUMENbHOU U AOCONIOMHOU  NOZPEULHOCMU
AHATUMUYECKO20 BbIPANCEHUS OKPY2IUMb COMHUMENbHbIE YUPDPLL YUCIA, OCMABUE MOTbKO
BEPHbBLE 3HAKU.

3. Onpeodenums xaxoe pasencmeo mounee (maoauya 2.2).

Tabnuya 2.1
Ne BapuanTa | ®opmyna 3HaveHHs TapaMeTpOB
1 avbrc a = 3,85 + 0,05
T In05a | b=20564+0,005
¢ = 25,87 + 0,03
> 2 Vb T 2¢ a = 4,85 + 0,06
" In04a | b=3056+0,006
¢ = 35,87 + 0,04
3 a-V2brc a =285+ 0,03
" In25a¢ | b=1,0564+0,003
¢ = 25,87 + 0,03
4 2 V3bte a = 3,95 + 0,05
" In35a | b=2956+0,005
¢ = 21,87 + 0,03
5 . a-J07b+c | a=335%005
In0,5 a b = 2,057 + 0,008
¢ = 25,87 + 0,03




6 a-Jb+56c | a=135+005
In3,5a b=2,026+0,003

¢ = 35,84 + 0,02

7 1,2a - Vb + 4c a=355%0,05
" In4Sa b = 2,156 + 0,008

¢ = 24,87 + 0,02

8 a-v2b+3c a=1,85+0,07
" Inl5a | b=2556+0,003

¢ = 2587 + 0,03

9 @ VSh e a = 3,65 + 0,05
T T In04a | p=2046+ 0,005

¢ = 3597 + 0,03

10 3a-vbr7c | a=386%0,05
" 03a | b=5058+0,005

¢ = 2597 + 0,03

11 3a-vb+9¢ | a=1485+0,05
X = T5m05a | b=13,0564+ 0,006

¢ = 135,87 + 0,03

12 a-vbt7c | a=1285+0,05
~ /a2 +0001b2 | b = 11,056 + 0,004

¢ = 115,87 + 0,03

13 3a-vb+7c | a=1185+ 0,02
X="st | b=10056+ 0,007
¢ = 105,87 + 0,08

14 5a-vb £3c | a=1085+ 0,03
T sin25a¢ | b=9056+ 0008

¢ = 95,87 + 0,05

15 a-Vb + 4c a=985%0,09
" sin35a | b=8056+0,006

¢ = 85,87 + 0,07

16 7a-vb 1 6c | a=885%0,08
" sin35a | b=7056+0,001

¢ =7587%0,08




17 2a Vb ¥ 2¢ a=7,85%0,06
" sin05a b = 6,056 + 0,003

¢ = 65,87 + 0,08

18 5a-vbh t7c a = 6,85+ 0,07
" sinz5a b = 5,056 + 0,003

¢ = 55,87 + 0,02

19 3a-vb + 4c¢ a = 5,85 + 0,09
" sin05a b = 4,056 + 0,003

¢ = 45,87 + 0,04

20 3a-vb + 7¢ a = 4,85 + 0,07
" cosl5a b = 3,056 + 0,003

¢ = 5,87 + 0,09

21 a b+ 4c a = 3,95 + 0,02
T e b = 2,066 + 0,006

¢ = 2597 + 0,03

22 a-vb+5¢ a = 3,75 + 0,05
T b b = 2,046 + 0,007

¢ = 2577 + 0,03

23 a-vb + 6¢ a = 3,65+ 0,04
~ 7 Inc b = 2,036 + 0,008

¢ = 2557 + 0,03

24 a-vV2h+ 7¢ a = 3,45 + 0,02
X = osa b = 2,016 + 0,003

¢ = 25,27 + 0,03

25 a-V3b+7c a = 3,254 0,05
X Ve b = 2,026 + 0,009

¢ =24,17 + 0,03

26 a-V4b + 5¢ a = 3,45+ 0,05
- Ve b = 2,036 + 0,006

¢ = 23,87 + 0,03

27 a-vb+7c a = 9,85 + 0,05
~ sin03a b = 5,056 + 0,004

¢ =2517 40,02




Tabnuya 2.2

28 a-Vb+7c a=3,83+0,05
- cosb b = 2,054 + 0,008

¢ = 25,57 + 0,08

29 v 26-10b a = 3,05+ 0,05
Va+51 b = 2,026 + 0,001

¢ = 15,87 + 0,07

30 _a- 3¢-7a a = 4,65+0,03
VaZ+b? b = 3,056 + 0,006

c = 16,87 + 0,04

No BapuanTa

1 5/3=1,67; V/41=6,40

2 21/23=0,91; v/43=6,56
3 4/7=0,57; v/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;V7=2,64
10 12/7=1,71;/8=2,83
11 5/13=0,385; v/83=9,11
12 23/15=1,53;V/10=3,16
13 18/17=1,06; V7=2,64
14 18/7=1,06; v/58=7,61
15 29/21=1,38; V42=6,48
16 7/3=2,33;/18=4,243
17 14/17=0,823; /15=3,87
18 16/7=2,28;\/23=4,796
19 7/3=2,33;1/8=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;V/5=2,24
26 8/13=0,615; v13=3,61
27 13/6=2,17;/11=3,32
28 18/13=1,38; V65=8,06
29 20/9=2,22;/51=7,14
30 22/7=3,14;/63=7,94

Tema 3. Jlabopamopnas paboma Ne3.

Jlabopamopuas paboma exnouaem 06a pac4emuuvlx 3a0aHUs U 3a0aHue no opopMiIeHU
omuema. /[1is BbINOIHEHUS PACYEMHBIX 3A0AHUL CMYOeHM 8blOUpaem KOHKpemHblil HoMep 8apuanma
€ OAHHBIMU, HEOOXOOUMBIMU OJ151 BLINOJIHEHUS. paciemos, émecmo N cmasumcs Homep 8apuanma.

1. Bviyucaume  npubnudicennoe 3HaueHue onpeoeieHHo20 UuHmezpaia no gopmyne:
NPAMOY20JIbHUKO8 JIe8blX U Npasvlx uacmetl, mpaneyuti, napadoon (memod Cumncona). Mcnonvzosamo
aneopumm 0 NOCMOAHHO20 waza evluucienus. Bapuanmol 3a0anuti danwvl 8 Tabauye 3.1.

2. Boiyucaumes  npubnudicenHoe 3HaueHue OnpedeleHH020 uHmezpala no @opmyne
mpaneyuil, UCNOIb3YA AN2OPUMMbL  OB0UHO20 Nepecuema (NepemMeHHbll uae BblYUCTEHUs).
Bapuanmet 3a0anuii oanwvl 6 Tabnuye 3.1.

Tabauya 3.1.
BapuanTel
= 13
Nel-Nel0 f cos(0,05N + 0,5x) d
X
03+Vx2+N
T 1,1
Nell J sin(0,03N + 1,5x)
No20 13 + cos(11 — 01x) g
0,1
- 12
No21 f cos(0,03N + 0,4x) d
Ne30 0,5 +sin(1,2N = 0,3x)
0,2

Tema 4. Jlabopamopuas paboma Ne4.
Jlabopamopnas paboma exnouaem paciemuoe 3adanue u 3a0anue no oghHopmieHuro omyemd.
s 8blnonHeHuss pacuemno2o 3a0anus cmyoOeHm ebloupaen KOHKpemmblil Homep 6apuanma.
1. Bviyucaume npubaudicennoe 3HaueHue dieMeHmaphulx @yukyut (madauya 4.1)
MEMOOOM PA3LONCEHUS 8 PO C PAZHOU MOYHOCMbIO E.
2. Coenamu 6b1600bi.
3. Ogopmums omuem 0 8bINOIHEHUU 1AOOPAMOPHOU PAdOOMUL.
Tabauya 4.1
| Ne Bapuanra | f(x) | 3




1 sin X 0,001
2 COS X 0,001
3 sin 2x 0,0001
4 COS 2X 0,001
5 Sin3 x 0,001
6 e* 0,0001
7 cos 3x 0,001
8 e?x 0,001
9 cos 4x 0,0001
10 sin 4x 0,001
11 e3x 0,001
12 sin 5x 0,001
13 cos bx 0,001
14 etx 0,0001
15 sin 6x 0,001
16 COs 6X 0,001
17 Cos 7X 0,001
18 e>* 0,0001
19 sin 7x 0,001
20 cos 8x 0,0001
21 Cos9 x 0,001
22 et 0,0001
23 sin 8x 0,001
24 e’ 0,0001
25 e8x 0,0001
26 cos 0,5x 0,0001
27 e 0,0001
28 sin 9x 0,001
29 cos 0,2x 0,001
30 e0:5% 0,0001

Tema 5. Jlabopamopuas paboma Ne 5.
Jlabopamopnas paboma exnouaem 00HO pacuemuoe 3a0anusi U 3a0anue no 0ghopmieHUu
omuema.
Pewums obvixnosennoe oughghepenyuanvroe ypasnenue nepgozo nopsoxka y’' = f (x, y),
Y0081€meopaoue20 3a0aHHbLIM HAYAIbHbIM YCIO8UAM HA Oompeske, Memooom OJiiepa
(mabauya 5.1) c wazom h=0,1.

Ne eapuanma Ypasuenue Hauanvuvie Ompe3ox
YCA06Us.
1 y' = x+COS% v0(1,8) = 2,6 [1,8;2,8]
2 y' = x+ COS% v0(1,6) = 4,6 [1,6;2,6]
3 _— L = )
y X + COS\/E y0(0)6) 018 [016; 116]
4 "= . = .
y x+ COS\/ﬁ yO(O)S) 016 [015; 115]
5 y' = x+ COS% y0(1,7) =5,3 [1,7;2,7]
6 "= Y = .
y' = x+C0si= vo(1,4) = 2,5 [1,4; 2,4]
7 = Y = y
y' = x+Cos= vo(1,4) = 2,5 [1,4; 2,4]
8 y' = x+ cosJy—E ¥0(0,8) = 1,4 [0,8; 1,8]




9 y' =x+ cos\/%_4 yo(1,2) = 2,1 [1,2;2,2]
10 y' = x+ (:os\/%_5 vo(2,1) =2,5 [2,1;3,1]
11 y' = x+sin% y0(1,8) = 2,6 [1,8;2,8]
12 y' = x+ sin% Y0(1,6) = 4,6 [1,6; 2,6]
13 y' = x+ sin% ¥0(0,6) = 0,8 [0,6;1,6]
14 y' =x+ sin% ¥0(0,5) = 0,6 [0,5;1,5]
15 y' = x+ sin\/% v0(1,7) = 5,6 [1,7; 2,7]
16 y' = x+ Sin\/%_1 vo(1,4) = 2,2 [1,4;2,4]
17 y' = x+ sin\/%_2 vo(1,4) = 2,5 [1,4;2,4]
18 y' = x+ sin\/% v0(0,8) = 1,6 [0,8; 1,8]
19 y' = x+ s,in\/%_4 vo(1,1) = 2,5 [1,1;2,1]
20 y = x+sinZ 70(0,6) = 1,6 [0,6; 1,6]

Tema 6. Jlabopamopnas paboma Ne6.
Jlabopamopuas paboma sxarouaem 08a pacuemHuvlx 3a0anuil U 3a0anue no 0popmieHuo
omuema.
1. OTaenuTh KOpHU alreOpandeckoro ypaBHEHUS aHATUTHYCCKH. Y TOYHUTH OIUH W3

KOpHEH  METOJOM  TIOJIOBUHHOTO  JICJICHHS, METOJOM  XOpJ, METOJOM  KacaTelbHbIX,
KOMOWHHUPOBAHHBIM METOJIOM XOpJ M KacaTeJIbHBIX, METOJOM HTEepPalMi C TOYHOCTHIO & =

0,0001 (tabauma 6.1).

Tabnuia 6.1
Bapuant 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 x3+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+3x24+12x+3=0
12 x3-0,2x24+05x—1=0
13 x3—-01x>4+04x+2=0

14 x34+0,4x%24+06x—1,6=0

15 x3—0,1x%4+04x+12=0

16 x3—-0,2x>4+04x—-14=0

17 x342x4+4=0

18 x3—=3x>4+12x—-12=0

19 x3—-0,1x2+0,3x—0,6 =0

20 x3—3x2+6x+3=0
21 x3—=3x2+9x+2=0
22 x3+3x2+1=0

23 x34+0,2x>4+05x—2=0
24 x3—-3x2+12x—-9=0
25 x3-3x2+6x—-2=0

26 x3—0,1x*+04x—15=0

27 x34+0,1x>4+04x—-12=0

28 x3—-0,2x>4+05x—1,4=0

29 x3+3x2+6x—-1=0
30 3 4+2x2-3x—-1=0
2. OTmenuTh KOPHU TPAHCIEHIEHTHOIO ypaBHEHHs rpaduueckd. YTOYHHTH OJMH M3

KOpHE  METOIOM MOJOBHHHOTO  [JENCHHS, METOAOM  XOpJA, METOJIOM  KacaTelbHBIX,
KOMOWHHUPOBAaHHBIM METOJIOM XOpJ M KacaTeJbHbIX, METOAOM uTepanuii ¢ Tounocteio & =0,0001

(Tabmuma 6.2).



Tabmuia 6.2

Bapuant 2.
1 2—x—Inx=0
2 2x —logx—3=0
3 2e*+5x+1=0
4 3sinx—x+2=0
5 cos(x+03)—x2=0
6 5sinx—x+1=0
7 x2*=1=0
8 xInx—-05=0
9 27 —sinx =0
10 3 —4x=0
11 x—10sinx =0
12 xsinx—1=0
13 x—cosx =0
14 Inx+Vx=0
15 10x —e™ =
16 2—x—-Igx=0
17 2¥ —2cosx =0
18 \/x—-i-l—%=0
19 5cosx—x=0
20 lgx+5x=0
21 tgx—0,5=0
22 cosx —x2=0
23 x—cosx—2=0
24 cos0,5x —2Vx =0
25 l—21nx=0

X
26 sin0,5x —V1—x=0
27 x2—In(x+1)=0
28 2x+1gx+05=0
29 5 —8lnx =0
30 (x—1)%-05e*=0

Tema 7. Jlabopamopuas paboma Ne7.
Jlabopamopnas paboma éxnouaem yemvipe paciemuvlx 3a0aHus U 3a0anue no 0QpopmIeHuIo
omuema. 3adanus bepymes uz mabauywt 7. 1.



1. Pewumb cucmemy nuneliHblX aneebpauieckux ypagueHui memooom I aycca c 6vib6opom
2NIABHBIX IJIEMEHMO8.

2. Pewumbs cucmemy JUHEUHbIX AN2eOpaAudecKux ypasHeHu Memooom npocmotl umepayuu
¢ mounocmoio € = 0,005.

3. Pewumv cucmemy JuHelHbIX aleeOpauyeckux ypasHeHui Mmemooom 3etidens ¢
mounocmoio € = 0,005;

4. Haumu noepewHocmu Nnoay4eHHbIX npubnudceHuvix peuieHuu. CpasHums noayyeHHvle

I’lpu6]lu9fC€HHbl€ PEULEHUA U UX NOCPEULHOCNTU.

Tabnuya 7.1
Bapuant CucreMa ypaBHeHUM Bapuant Cucrema ypaBHEeHU
g+ Xy — X3 =3; X, —3X, + 2%3 = —4;
1 X+ Xy —4X3 =2, 16 —X — Xy —2,3%3 =0,3;
—2%X +4X, — X3 =1. 3% —2Xy —Xg = 2.
X + Xy — X3 =4, =X +5%, +3%3 =1,
2 X+ Xy — 4%y =1, 17 X, + X, +2,5%; =-0,5;
—2%; +4X, — X3 =5. 4%, — 2%y — X3 =3.
3% + Xy =X =2; 3% — Xy —Xg = 2;
3 X, + X, —4X3 =—6; 18 X| + Xo +2X3 =3;
—2%; +4X, — %3 =0. X +6X, — X3 =0.
X, +5X, —2X3 =5; 2% —5Xy +2Xg3 =3,
4 X + Xo —3,5%; =-0,5; 19 X+ X —4X3 =2,
=X +5X, +3%X3 =5; 2X; —5Xy —2X5 = 2;
5 X, + X —2,5%3 ==1,5; 20 X, + X —4X3 =—2;
3% — Xy — X3 =—1, 1,5% —5X, +2X3 =2,
6 X + X, —4X3 =-10; 21 X+ Xo —4X3 =3;
2X; —5Xy + 2X3 =—2; X| +2X9 —3X3 =—1
7 X, + X, —4%3 =0; 22 3% —2Xy, — X3 =1
—7X; +3Xy +2X3 =—3. X +4Xy —2%3 =1
2% —5Xy +2Xg =2, X, +5X, —2%3 =1,
8 X+ Xy — 44Xy =4, 23 X, + X, +1,5%3 =0,5;
—7X) +3Xy + 2X3 =—4. 3,2% —2Xy — X3 =-3,4.
1,5% —5X, +2%3 = 2; 3% + X, — X3 =6
9 X+ Xy —4X3 =—5; 24 X + Xy —4Xy =—1;
5% —3X, —2%X3 =3. —2% +4X, + %3 =1.




2% — 4%, +1,4% =0,7; —3X + X, —X3=3;
10 X + X, —3%3 =1,5; 25 X+ X, —3X%3 =1,
3,5X% — Xy —2Xg3 =5. —2X +4X, — X3 =-1.
2% —5X, + Xg = =3, X, + Xy — X3 =3;
11 2% +1,2X, —4,3%; =-2,1, 26 X, + X, —4X3 =4,
—6%; +3,3X, +2%3 =2,3. —2X; —4X, — X3 =3.
X, —5X, +2X3 =0; 2% —5Xy +2X5 =5;
12 X+ X, —3X3 =1, 27 X — X9 —Xg =—1;
6% —3Xy +2X3 =1, 2% + 3%y — X3 =0;
13 X+ Xy —3X3 =0; 28 -1,4% +0,1x, + 2X; =3,5;
—7X +3Xy +2%3 =0,5. 1,25% +0,3x, —0,55%; =-1,5.
SX — X, =3X%3 =1; 2X; +5Xy + X3 =—2;
14 X, + Xy +3X3 =2, 29 11x +0,3X, —2%3 =-1,2;
X, — X, +4X5 =-5; 2% —5X, +2X5 = 4;
15 X, +2X; —4X3 =0, 30 Xp =Xy —2%3 = 2;

Tema 8. Jlabopamopuas paboma NeS.
Jlabopamopnas paboma @xnouaem 08a pacyemHulx 3a0aHus U 3a0aHue no 0YopMIeHUIO
omuema.
1. Haiitu npubIMKeHHOE 3HAYeHHE PYHKIIUK IIPK X = X' ¢ OMOIIBIO MHTEPTIOJIAIUOHHOTO

MHorowieHa Jlarpamxka. @yHKIMY 3a1aHbl Tabmei 8.1.

Tab6mumna 8.1

Bapu
aHT

1,45 |1,4348]1,4462|1,3486]0,1771]0,0842 |0,1635 |0,0903 |1,9696 |0,5067 [8,4128

X 11,54 |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

x| = 1,83 1,47 1,52 |166 1,53 1,47 1,52 1,48 |1,68 1,65

Bapu
QHT

11 12 13 14 15 16 17 18 19 20

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




1,42 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

1,68 ]0,9060]1,4940]0,2078]0,0473)2,2520 |1,6261 |-0,0948|2,2407 |6,1986 |3,8070

x| = 1,43 147 1,45 1,16 [1,60 1,47 1,60 1,48 [1,58 1,55

Bapu
QHT

21 22 23 24 25 26 27 28 29 30

X 11,24 |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 10,1982 |6,4569 [0,3345

x'|= 1,28 142 1,25 |126 (1,35 141 1,30 1,44 [1,35 1,25

2. Haiitu  npubmxkenHoe 3HaueHWe (DYHKIMH TPH X =X € IIOMOIIBIO
MHTEPIOJSIIMOHHOTO MHorouieHa HprooToHa. OLEHUTh MOrPEUIHOCTh IOJTYYEHHOI'O 3HA4YEHUS
(Tabmuna 8.2)

Tabnuua 8.2
Bapu
aHT

1 2 3 4 5 6 7 8 9 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

X 11,6 |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 1,47 1,52 |1,16 (1,23 1,47 1,52 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|0,5508]0,4936|1,0250 [1,0929 [0,4623 [1,9088 [2,3097 [3,2084

1,26 |0,4650]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 10,7838

1,3854

0,2525

0,0797

1,7713

1,3812

-0,0443

2,2392

5,4279

3,7850

1,78 10,9060

1,4940

0,2078

0,0473

2,2520

1,6261

-0,0948

2,2407

6,1986

3,8070

x'|= 1,23

1,47

1,35

1,16

1,20

1,47

1,60

1,48

1,18

1,25

Bapu
QHT

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 [1,5786

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 12,1705

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

1,47

1,15

1,16

1,25

1,47

1,10

1,14

1,05

1,25

Kpumepuu oyenueanus pezyniomamog 6blnojiHeHUA NPAKMUKO-
OpUEHMUPOBAHHO20 3A0AHUA

Tabruya 10

Yposenwv oceoenusn

Kpumepuu

Bbannw

Maxcumanonuvlii yposens | 3a0anue 8bINOIHEHO NPABUTLHO. 661800l APSYMEHMUPOBAHDBI, OCHOBAHbI HA 3
SHAHUU MAMEPUANA, 8IA0CHUU KAME2OPUATbHIM ANNapamom

CpeoHnuii ypogers 3adanue evinonHeHo 6 yeroM NPABUILHO: HO OONYUieHbl OWUOKU 8 2
apeymenmayuu, 06HapyiceHo HOBEPXHOCMHOE 61a0eHue
MEPMUHOIOSULECKUM ANNAPAMOM

Munumanvholii ypogenv | 3adanue  8bINOIHEHO ¢ owUOKaMU 8  (DOPMYIUPOBKe Me3Uco8 U 1
apeymenmayuu, 0OHAPYdCceHO craboe 61adeHue  MEPMUHOIOSUYECKUM
annapamom

Munumanvheiii  ypogenv | 3a0anue He bINOIHEHO UNU BLINOIHEHO C CEPbESHLIMU OUUOKAMU 0

He docmueHym

4.3. OueHo4YHbIE CPEACTBA ISl POMEKYTOUYHOM aTTeCTALNHU

[IpencraBneno

B npuiiokeHnn Nel.

ABTOpP(BI) pabo4eii NPOrpaMMbl JUCHHUILINHBI (MOLYJIs1):

ABTOpP(BI) pado4eil NPOrpaMMbl JUCHMILIMHBI (MOAYJIs1):

Kangunar ¢.

-M. HayK, JIOLIEHT 3akpuesa JL.A.

(noamnuce)

COI''TACOBAHO:

Jupektop 6MbInoTEeKH

Apcarupuesa T.A.

(mozmHcs)



IIpuniaoxenne 1

OueHouHbIe cpecTBa
A5 TIPOBeIeHHU s MIPOMEKYTOUHOM aTTeCTALMH MO TUCHUTIIHHE

HanpasJieHue noaroToBKu
44.03.05 - HEAJATOI'HYECKOE OBPA30OBAHUE
(c 1ByMst MpodUIISIMHU TTOATOTOBKH )
IIpopuin noarorosku Anrauiickuii 1 Undopmaruka
®opma 00yueHHs: OUHAs

T'ox mpuema: 2022

1. XapakTepucTHKA OLI€HOYHOI NPoOUETYyPbI:
Cemectp - __ 9
dopMa arTecTanuy — 3a4eT

2. OueHoYHbIE MATEPUAJIbI, HEOOXOUMbIE VIS OLlEHKH 3HAHWI, YMEHUI, HABLIKOB U
(W1M) onbITa AeATEJILHOCTH

2.1. Bonpocsl 1)1 IPOMEKYTOYHOM ATTECTAIIUH 110 AUCHUILIMHE:

1.Ucropusi 4YMCIEHHBIX METOJOB. 3HAYEHHE YHUCJICHHBIX METOJOB ISl MCCIEIOBAHUU,
0COOCHHOCTH MX IPUMEHEHUE.

2. Knaccugukanus norpemHocteii. AGCONIOTHAS B OTHOCUTEIbHAS IOTPEIIHOCTb.

3.[eiicTBus ¢ MPUOTNKEHHBIMU YHUCTAMH.

4 TTpubnmKeHHOE BRIYHUCIICHNE HHTETPATIOB C UCTIONB30BaHUE KBAIPATYPHBIX (POPMYII C
PABHOOTCTOSALIMMH y3JIaMH.

5.MeTo1 IpsIMOYTOJIbHUKOB TParenui.

6.Meton napa6on (CumrncoHa).

7.MHTerpupoBanue ¢ nepeMeHHbIM aroMm. MeToJ1 ABOWHOTO Iepecyera.

8.Bbruncienyne 3HaYeHUN JIEMEHTapHBIX (PYHKIUH C TOMOIIBIO CTETIEHHBIX PAIOB.

9.3amaya Komu. Merox Ditntepa.

10.Metox Pynre-KyrTa uerBepToro nopsijika To4HOCTH (6€3 BBIBOJIA).

11 . Konuenuust merona. OTaenenrue KopHerd. Y TOUHEHNE KOPHEH.

12.MeToz MOJIOBUHHOTO JIEJIEHUS.

13.Metox HetoToHa (KacaTenbHBIX).

14.0cHoBHBIE TOJXOABI K pelleHuto 3aaa4n. Meron ['aycca m ero moaudukanuu (Metox
["aycca ontumansHOTO HCKITIOUeHUs, MeToa [ aycca-Kopaana).

15.1Ipubmmxenne ¢ynkuuid. Matepnonauus. [locraHoBka 3ajaud WHTEPHOIMPOBAHUS.
WuTepnionupoBanue Juist cayyasi paBHOOTCTOSIINUX Y3JI0B.

16.UnTepnonsuonusie popmynsl HeroToHa.

17 NnTepnonsuuonnas popmyna Jlarpanxa.

18.Cxema DiiTkeHa

2.2. CtpykTypa Oumnera (mpuMepHas):

[IpomerxyTouHas aTTecTanys MO AUCLUILIMHE HAlpaBieHa Ha OLIEHHMBAHHE TEOPETUUYECKUX
3HAaHWI OCHOBHBIX TMOHSITHH NUCIHMIUIMHEI, aITOPUTMOB M METOIOB PEIICHUS 3aad YUCICHHBIMHU
METO/IaMHU.

1). CtyneHTy nmpe/uiaraercsi OIleHUTh IPAaBUIBHOCTh HAIMCAHUS IIPOTPAMMBI JUTSI peaTn3aliui
KOHKPETHOT'O YHCJICHHOTO METOJbI (B MpeajgaraeMoi mporpaMMe UMEIOTCSl OUIHOKK) U OOBSICHUTH
CBOIO TOYKY 3pEHUS.

2). CryzneHTy npeaaraeTcs OLeHUTh IPaBUIBHOCTD pa3paboTaHHON OJ0K-CXEMbI AJITOPUTMA
JUTSL pealii3alii KOHKPETHOTO YMCIIEHHOTO METO/bI (B MpeaaraeMoii 0J0k-cxeme
UMEIOTCS OITMOKM) U OOBSCHUTH CBOIO TOUYKY 3PEHUSI.



3). CryneHty mpenjaraercsi CpaBHUTh YUCJICHHBIE METOJIbI (aJITOPUTMBI) PEIICHUs] OAHOU U
TOM ke 3a7aun. OxapakTepu30BaTh UX JTOCTOMHCTBA U HETOCTATKH.
4). CryneHTy mnpeajaraioTcs i pEHIeHUsT C HUCIOJIb30BAHMEM YHCIICHHBIX METOJIOB
MPAKTHUYECKHE 3aJa4U U3 PA3IMYHBIX TPEeIMETHBIX o0actel. HeoOxoauMo npeioxKuTh YUCICHHBIN
METOJ JUIsl €€ peleHusl 1 000CHOBATH BHIOOP.
3. Kputepun u mkaja oleHHUBAHHUSI YCTHOr0 OTBeTa, 00Yy4alOIErocs Ha JK3aMeHe

(3auere)

MakcuMaJibHOe KOJH4eCTBO 0a/1710B Ha 3k3aMeHe (3adete) — 30, U3 HUX:
1. OTBeT Ha MepBBIK BOIIPOC, COAEpIKAIIUIiCSA B Ounere — 15 Gamios.
2. OTBeT Ha BTOPOI1 BONpOC, cojepKaliuiicsa B ounere — 15 6amos.

Tabnuya 11
Ne XapakTepHCTHKA 0TBETa Basibl
n/n
1. | lan nonHbIi OTBET HA BOIPOC, HAOIOAAETCs IITyOOKOE U MpoyHOoe ycBoeHue | 13-15
MPOrPAMMHOI0 MaTepuasa, BO3MOKHbI HECYILIECTBEHHBIE OTOBOPKH.
2. CryaeHT IeMOHCTpUPYET XOpOIllee 3HaHUE TPOrpaMMHOT0 MaTepuaa, 10-12
JIOITYCKAIOTCsI OTAEIbHbIE HETOYHOCTH.
3 CTyaeHT 1eMOHCTpUPYET HE IJI0X0€ 3HaHHUE MPOrPaMMHOI'0 Marepuania, 7-9
JIOITYCKAIOTCs HEe 00Jiee ABYX OMUOOK IPHU OTBETE.
4. CryaeHT He 3HaeT MPOrpaMMHOI0 MaTepHalia, CTYJEHT IOMYCKAaeT Cephe3HbIe | 6 U MeHee
OLIMOKY NpHU OTBETE.
Pacuer uTOroBoii peiiTHUHrOBOM OLCHKH
Tabruya 12
o 50 6amioB BKIFOUUTETHLHO «HEYJOBJIETBOPUTEIHHO
Ot 51 o 70 Gamios «YZIOBJIETBOPUTEIHLHO)
Ot 71 no 85 Gamios «XOPOIIIOY
Ot 86 no 100 6amoB «OTJIUYHOY
4. YpoBHH c(OPMHPOBAHHOCTH KOMIIETEHUMIi MO MTOraM OCBOEHHMS IHUCIHUILIUHBI
(Momy.Jist)
Tabnuya 13
Nuaukaropsl YpoBHHU c)OPMHPOBAHHOCTH KOMIeTeH UM
JAOCTHKCHUSA «OTJTHYHO» «Xopomo» «yAOBJIETBOPUTEIBHO» «HEYAOBJIETBOPUTEJIbHO»
komneTenuun (MAK)
86-100 71-85 51-70 Memnee 51

«3aYTECHO»

«HE 32a9YTCHO»

ITK-1. Criocoben ocBan

BaTb U UCIIOJIB30BATh TCOPETUUCCKUEC 3HAHUA U IPAKTHICCKUE YMCHUA

obnacTH pu penieHny MpodecCuoOHATBHBIX 3a1a4.

" HABBIKH B HpeIIMeTHOﬁ

MK-1.1: 3Haer
CTPYKTYpY, COCTaB 1
IMTaKTHYECKHE

€ IMHALLI
MpeIMeTHOM
obnactu
(mpenogaBaeMoro
npeaMeTa)

Kpumepuii

O0iataeT MOJIHBIM
TEOPETHYCCKUM 3HAaHUEM
CTPYKTYPBI, COCTaBa U
JUIAKTHYCCKUX SIMHHI]
HPErnoJaBacMoro
npeamera (mpaBUIBHO
BBITIOJTHEHBI 3amaHus
6onee 90% wHBapHAHTHOI
u 6onee 75% BapuaTHBHOM
yacTel CcaMOCTOATENIbHON
pabotsr)

Kpumepuii
OOmagaer 3HAHHEM
CTPYKTYPBI,
cocTaBa
ITUIAKTHYCCKUX
CJIMHUI]
HPEernojaBacMoro
mpeaMeTa B
JIOCTAaTOYHOM
o0beMe (IIpaBHITEHO
BBITIOJIHEHBI O0Jice
80% 3amanuit
WHBapHUaHTHOM U HE

Kpumepuii
Oobmagaer
CTPYKTYPBHI,
cocTaBa 51
JUIAKTHYECKUX €IUHHII
MIPEIoIaBacMOT0
mpeaMeTa B
HEIOJIHOM
(mpaBUIIBHO
BBINOJIHEHBI Oosiee 60%
3aJIaHuN

3HAaHUCM

o0beme

Kpumepuii

OO0iazaer 3HaHHEM
CTPYKTYpHI,

COCTaBa M JUIAKTHUECKUX
€/IMHUI] IPET0/IaBaeMOT0
IpeaIMeTa B
HE0CTaTOYHOM

o0Gbeme (IIPaBHIIEHO
BBITIOJTHEHBI

MeHee 60% 3anaHuii
HMHBApUAHTHOH
CaMOCTOSTEIbHON PabOTHI)




menee 50%

MHBapUaHTHOU u

sajaHnd MMEIOTCS BEPHO

BAPUATHBHOM | pLiroIHEHHBIE 3a/IAHUS

CaMOCTOATENBHOM | o ApHATHBHOI

paborsi) CaMOCTOSITENIBHOM

paboTHI))

nK-1.2: Vmeer | Kpumepuii Kpumepuii Kpumepuii Kpumepuii
OCYILECTBIATh OO0agaer noJHBIM Oo6nanaer 3HanueM | OOnagaeT 3HaHUEM T10 OO0Jiagaet 3HaHUEM IO
0T6Op y4e6HOro SHaHHEM Matepuaia B orbopy oT6opy
CoZlepKaHUs JUTS €ro TEOPETHIECKOTO JOCTaTOYHOM y4eOHOTO COoIepIKaHUs y4eOHOTO COepIKAHMS ISt
peanu3aiuy B Marepuaia o0BeMe U ymeeT JUISL €TO ero
pasIHYHBIX popMax U BJIJIEET YMCHUEM OCYIIECTBIIATH peaNn3anuy B pasIiYHbIX | peaju3alii B Pa3INdHbIX
00yueHus B OCYIIECTBIATH OTOOP 0T0Op y4eOHOTO (hopmax (bopmax 00yueHus B
COOTBETCTRHH C y4eGHOTO COJIEPIKAHUS TS| COIEPIKAHUS JUTST 00y4YeHUSI B HETIOJIHOM HEJOCTATOYHOM 00beMe
TpeﬁOBaHI/ISIMI/I €ro peajausannu B €ro peajiusanuu B o0Bbeme (HpaBI/IHbHO BBIIIOJIHEHBI
droc 0o pa3nmuuHbEIX Gopmax pa3mu4HbIX GopMax | (IpaBUIIBHO BBHIIONHEHB | MEHEe

0o0yueHns (MpaBUIBHO
BBITIOJIHEHBI 331aHUS
Gornee

90% uHBapUaHTHOH U
6onee 75% BapnaTUBHOU
yacTeil caMoCTOSITeNbHON
paboTbr)

o0y4eHus
(mpaBuIBHO
BBIMIOJIHEHEI 00JIce
80% 3amanmit
WHBapUAHTHOH U HE
menee 50% 3amanuit
BapUaTUBHOMN
CaMOCTOSITEIHLHOM
paboThI)

Gornee

60% 3amanHnit
WHBapUaHTHON U

HUMEIOTCSl BEPHO
BBITIOJTHEHHBIC

3aJaHUs BapUAaTUBHOM
CaMOCTOSITEJILHOH pabOoTHI)

60% 3amanmit
WHBapUaHTHOU
CaMOCTOSTEIBHON PabOTHI)

5. PedTuHr-mjaaH HU3YyYCHUA TUCHUIIIIMHBI

Tabnuya 14
| BA3OBASI YACTh PEUTUHIOBO CUCTEMBI
Buasbi KoHTposbHbIe MeponpusaTHS Musm. Makec.
KOHTPOJIS KOJI-BO KOJI-BO
0aJs10B 0aJs10B
Ha Ha
3aHATHUSX 3aHSATHAX
Texyummii | Tema Ne 1.
KOHTPOJIb
Nel Tema Ne 2. 0 10
Texymmii | Tema Ne 3. ...
KOHTPOJIb
Ne 2 Tema Ne 4. ... 0 10
Tema Ne 5.
PyGe:xHblii KOHTPOJIb: TecTupoBaHue (Temsr 1-5) 0 10
Texymuii | Tema 6. ...
KOHTPOJIb 0 10
Ne3 Tema7....
Texymnii| Tema 8. ...
KOHTPOJIb 0 10
Ned
Py6e:xHblii KOHTPOJIb: TecTupoBanue (Temsbl 6-8) 0 10
Jonyck K NpoMe:KyTOYHOM aTTecTaluu Mumn 36




1 TOMOJHUTEJIBHAS YACTH PEMTHUHTOBOI CUCTEMBI Mun. Maxc.
IHoompureabHble 6aLIBI 0-10 10
1 IToaroToBKa JOKIIama C Mpe3eHTaIel 0 AUCITUTUTIHE 0-1 1
Iocemaemocts sexnuii (100%) 0-2 2
Yyactue B paboTe KpyTIIOTo CTOJIA, CTYyJeHISCKOW KOH(pepeHIInN 0-2 2
CoI1.-THIHOCTHBIA PEUTHHT 0-3 3
Yyactue B 00MIeCTBEHHOI, KyIbTypHO-MacCOBOH M CHOPTHBHOM pabote 0-2 2
2 ITpadusbie 62151 0-3 3
[Ipomyck y4eOHBIX TEKITHA 3a MPOITYCK JIEKIIUN CHUMAaEeTCs OalbHas 0,25x N
CTOMMOCTH JiekmmH (2:8=0,25) (N — komruecTBO
MPOIYIIEHHBIX JICKIHH
HecBoeBpemenHOE MHUHYC 5% OT MakcMMasbHOTO Oasuia -05
BBITIOJTHEHHE KOHTPOJIBHOU
(arrecranmoHHON) pabOTHI
Nel
HecBoeBpemeHnHOE MHHYC 5% OT MaKCHMaJIbHOTO Oasuia -05
BBIITIOJIHCHUEC KOHTpOJ'ILHOﬁ
(arTecTanMoHHOIT) paboTHI
Ne2
" UTOTrOBbIIl KOHTPOJIb 0-30 30
®opma 3aueT (IK3aMEH) 0-30
ATOTrOBOIO 30
KOHTPOJIA:
0-100

HUTOT'O BAJUIOB 3A CEMECTP:




JIMCT PETUCTPAIIMUA U3SMEHEHHAI
PABOYEN ITPOT'PAMMBbBI JUCIHUATLJIMHBI / MOIY.JISI

Ipuio:xxkenne 2

[podpunu

(mamMeHOBaHME AMCIUILTHEEI / MOTYIIS)
Hanpasnenune noaroToBku

(rox HaGopa

, bopma oOyueHus

Ha20 /20 y4eOHbIii rox

B pabouyto mporpaMMy IUCHUIUIHNHBI / MOJYJISl BHOCSITCS CIEIYIOIINE U3MEHEHUS:

n/n

Pa3nen paboueit
NporpaMmsbl (IIyHKT)

KpaTkas xapakTepuCcTHKAa BHOCUMBbIX
H3MEeHEeHHH

OcHoBaHue 1J15
BHeCEHHSI H3MEeHEeHM I




