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1. IlepeyeHp NJIAHMPYEMBIX Ppe3yJbTATOB OOy4YeHUS] IO JUCHHUIIMHE
(MOyJII0), COOTHECEHHBIX € IUIAHUPYEMBIMH pe3yJbTaTaMH OCBOCHHSA

OCHOBHOIl 00pa3oBaTe/IbHOH IPOrPaMMBI

0o0pa3oBaHHue

44.03.01 Ilemaroruyeckoe

B pesyabTarte ocBoenunss OIIOII 6akanaBpuarTa o0yuyaruuiics 10JKeH 0BJIAETh
CJIeAYIOIUMHU pe3yJbTaTaMu 00y4eHusl 10 JUCHUILVINHE (MOAYJII0):

MaTeMaTHYECKHii arapar,
METOJIOJIOTHIO IPOTPaMMHUPOBAHHUS 1
CO-BPEMEHHbBIC KOMIIBIOTCPHBIC
TEXHOJIOTHUU IJIA p€ain3allun
AHATUTUYCCKUX U TEXHOJIOTMYECKIX
pelieHuii B 00J1aCTH MPOrPaMMHOTO
obecreveH st 1 KOMIbIOTEPHOI
00paboTku HHPOpPMALIUU

Koow Pe3syabrarnl ocBoenuss OITOIT IlepeyeHb MIaHNUPyeMbIX Pe3yJbTATOB
Kommemenuun Cooeparcanue komnemenyuii™ 00y4eHHsi 0 THCHHILIHHE
CIIK-2 | cmocoOeH UCIoIb30BaTh 3HATh:

METO/IbI U IPUEMBI (pOpMAITU3ALNH U
QITOPUTMU3AINH 33124,

CHUHTAKCUC SI3bIKOB MPOTPAMMUPOBAHHUS
(AnroputmMmuueckuit s13bIK, Basic, Pascal,
Python, C, Java, Prolog, Lisp),
0COOEHHOCTH MPOrPaMMHUPOBAHUS Ha
BbIOpaHHOM $I3bIKE, CTAH/IAPTHbBIE
O01OIMOTEKHU A3bIKA IPOrPAaMMHUPOBAHNS;
CTPYKTYpBI JaHHBIX U alTOPUTMBI
peleH s THIOBBIX 3aa4, 0071acTu 1
CHOCOObI MX TPUMEHEHHUS;

METOI0JIOTUH pa3pabOTKH MPOrPaMMHOTO
obOecrevyeHus;

TEXHOJIOTHH ITPOrPaMMHUPOBAHUS;
METO/IbI U IPUEMBI OTJIAIKH
IPOTPaMMHOTO KOZA, THITBI U (hOpMaThI
cooOmeHuii 00 ommuoKax,
MIpEAYIPEKICHUIM;

YMerTs:

WCTIOJIH30BATh METOJIBI U TIPUEMBI
(hopManu3anuu 1 anropUTMU3AINH
MOCTaBJICHHBIX 3a/1a4;

UCIIOJIb30BaTh (PYHKIIMOHAIbHbIE
BO3MOKHOCTH KOMITHJIATOPOB,
TPAHCIATOPOB, OTIATUMKOB U
WHTETPUPOBAHHBIX CPEJl pa3pabOTKH ISt
HAMMCAHUS U OTIAJKU TPOTPaMMHOTO
KOJ/a;

MIPUMEHSITh CTaHAAPTHBIC AITOPUTMBI B
COOTBETCTBYIOIIHNX 00JIACTSX;
MIPUMEHSITH BHIOPAHHBIC S3BIKH
MPOrpaMMHUPOBAHUS JIJIsl HATUCAHUS
MIPOrpaMMHOTO KO/,

HCII0JIb30BaTh BEIOPAHHYIO Cpeny
IPOrpaMMUPOBAHUS U CPEJCTBA CUCTEMBI
yrpaBieHus 6a3aMu JaHHBIX;

BBISIBJISITH OIIMOKH B POTPAMMHOM KOJIE,
MPUMEHSTh METOJIBI ¥ IPHEMBI OTJIAIKH
MIPOrpaMMHOTO KOJIa, UHTEPIPETHPOBATH
co00I1IIeHnsa 00 oIMOKax 1
peIyIpexICHUs;




Bnaners:

HaBbIKaMU COCTaBJICHUS
(hopManM30BaHHBIX OMUCAHUN PEIICHUN
MOCTaBJICHHBIX 3a7a4;

HaBBIKaMU pa3pa0dOTKH aIrOPUTMOB
pelIeHUs TOCTABICHHBIX 3a7a4;

OTIBITOM MTPUMEHEHHUS BRIOPAHHBIX SI3BIKOB
IPOrpaMMUPOBAHUS I HAITUCAHUS
MIPOrPaMMHOTO KOJIa;

BJIa/IETh METOJJaMH aHAJIN3a, IPOBEPKU U
OTJIQJIKU HMCXOJHOTO MPOTPAMMHOTO KO/a;
uHTepdericoM U GyHKIIMOHATBHBIMHU
BO3MOKHOCTSIMH Case-CpeaCTB IS
CTPYKTYpPHOTO U 0OBbEKTHO-
OPUEHTUPOBAHHOTO MPOCKTHPOBAHHS;
COBpEeMEHHBIMH (DOpPMATU30BaHHBIMH
MaTeMaTHYECKUMHU, HHPOPMAITUOHHO-
JIOTHYECKUMH U JIOTHKO-CEMaHTHYECKHUMHU
MOJICISIMU M METOJIaMH TIPEICTABICHHUS,
coopa u 00paboTKH HHGOPMAIIHH;
METOJIaMH TIPOTPAaMMHUPOBAHUS U
HaBbIKAMU pabOThI ¢ MAaTEMaTHYECKUMHU
MaKeTaMU JIJIsl PeIICHUS MPAKTUIECKUX
3a/1a4 XpaHEHHUS U 00pabOTKH
UHpOpMaLINH.

2. Mecto nucuuninubl B cTtpykrype OIIOII 0akanaBpuara

JuncuuiuimHa «YucieHHbIE METOAbD)

OTHOCHUTCA K BapHaTHBHOﬁ qaCcTHu

OCHOBHOW 00pa30BaTeIbHOM IPOrpaMMbl IIOJTOTOBKH OaKallaBpOB HampaBICHHUS
44.03.01 Ilegarornyeckoe 00pa3oBaHue U SABISIETCA 00s13aTEILHON TUCIUTUINHON.

JucuumnuHa (MOAyNb) U3ydaeTcs Ha _ 2  Kypcax B __ 4  ceMecTpax.

3. O0beM AUCUMIUIMHBI (MOAYJsl)) B 3a4YeTHBIX €IMHULAX € YKAa3aHUEM
KOJIMYECTBA AaKAAEMUYECKHUX YaCOB, BbBIICJCHHBIX HAa KOHTAKTHYI0 PpadoTy
o0yyamomuxcs ¢ npenogasarejieM (110 BHAAM 3aHATHI) U HA CAMOCTOATE/NbHYIO

padoTy o0y4arommxcs

O6mass TpynoeMKOCTh (00beM) IUCHUIUIMHBI (MOJYJISI) COCTaBIISET 5

3aueTHbIX equuull (3ET), 180

AKaJCMHNYCCKHUX YaCOB.

3.1. O6vém oucuyunaunvl (MoOyns) no eudam yueoHvIX 3anamuil (6 uacax)

Bcero yacos
v Inie: OYHOH | AIs 3a049HON
O0BbEéM TUCHUILIMHBI dopMEI JouHO-3204HO
0o0y4deHus opmsr
o0yueHus
OOb1as TpyA0€MKOCTh TUCHUTUTHHBI 180
KonTakTHas paboTta 00yuaromnmxcs ¢ mpemnoaaBareaeM 56
(o Bu1aM y4eOHBIX 3aHSATUI) (BCEro)




Bcero uacos

JUISL OYHOMH | A 3a09HOM

O0bEéM TUCHUILIMHBI dopMBI /ouHO-3204HOI
o0yueHHs dopmsr

o0OyueHust

AynmutopHas pabora (Bcero**): 56

B T. YUCJIE:

Jlexmuu 18

CeMuHaphl, NPAKTHYECKUE 3aHATUS 38

[IpakTuKyMBI

JlabopatopHbie pabOThI

3aHATHS B MHTEPAKTUBHON (hopMe 12

BreaynuTtopHas pabora (Bcero**): 124

B ToMm uuncinie, nnauBUyanbHas paboTa 00yJaronuxcs

C IPENOJAABATEIIEM:

KypcoBoe npoektnpoBanmne

['pynmnoBasi, *HAMBUYaTbHAS KOHCYJIbTAIUS U UHBIC

BU/IbI Y4EOHOMU JEATEIBHOCTH, TPETYCMATPUBAIOIIINE

TPYIIOBYIO WM UHIUBHUIYAJIbHYIO paboTy

00y4YaroIMXCsl C MPenojiaBaTeeM

TBopueckas padoTta (3cce)

CaMocTosTenbHas padoTta o0yJaronuxcs (Bcero**) 124

Bua npomexxyTouHOM aTTecTaliuy 00y4aromerocs 3auéT C

(3aueT / sK3aMeH****) OLICHKOU

4. Conep:kaHue IUCHUIUVIMHBI (MOAYJisl), CTPYKTYPHPOBAaHHOE IO TeMam
(pa3mesiaM) ¢ yKa3aHHEeM OTBEICHHOI0 HA HHX KOJHYECTBA aKaAeMHYeCKHUX

YacoB U BUAOB YYEeOHBIX 3aHATHI

4.1. Pazoenvt Oucyuniunvl (M0OOy1sa) u mpyooemKocms nO 6UOAM YUeOHbIX

3anamuil (6 akademuueckux 4acax)

01 OUHOU (hopmbl 00yUeHUA

Buabl yueOHbIX 3aHATHI, BKIIOYAs
CaMOCTOSITEJILHYIO PA0OTy 00y4aKOIINXCS

-]
=
S
§ Z B M TPYI0eMKOCTh (B 4acax) Dopmb1
2z Q
Ne Paznen 8 '§ E ayIUTOpHBIE CaMOCTOSITeILHAS TeKy1Iero
n/n IUCIHHUILINHBI 2 y4eOHbIe 3aHATHS pabora KOHTPOJISt
=
00yuaromuxcs yCneBaeMocTH
BceFO JICKIIMH CeMHUHaphbI,
NpaKTH4YecKue
3aHATUSA
1. | Teopus morpemHoCTEN. 32 2 4 22 Jlaboparopnas
paborta
2. | Pemenne cucrem 42 6 12 24 JlaGopaTtopHas
JIMHEWHBIX YPABHEHUM. pabota
3. | Pemenue HelMMHENHEBIX 34 4 8 22 JlaGopaTtopHas
ypaBHEHUHN U CUCTEM pabora.




. Buabl yueOHbIX 3aHATHI, BKIIOYAsI
5 CaMOCTOSITETbHYI0 Pad0Ty 00y4aroIuXcst
§ E ’§\ M TPY10€MKOCTD (B 4acax) ®opmeI
Ne Paznen 8 '§ g ayJAUTOpPHBIE CaMOCTOSATEIbHAS TeKyI1uero
n/n AU CIUILINHBI z y4eOHbIe 3aHITHS pabora KOHTPOJISt
- 00yuaomuxcy yCneBaeMocTH
BCero JIEKIHH CEeMHUHAPBI,
NpaKTHYecKHe
S3AHATHS
HEJIMHEHHBIX YcrHbIi onpoc.
YpaBHEHUM.

4. | UaTtepnonupoBanue 40 6 12 22 JlaGopaTtopHas
¢bynkuuit. Metoabl pabora.
HaWTYyYIlIero [TpoBepka
PUOITMKCHHUS. KOHCIIEKTA.

5. | YucnenHoe 12 4 6 2 JlaGopaTopHas
muddepeHIpoBaHne U pabora.
WHTETPUPOBAHUE. YcTHBIN onpoc.

6. | UucneHHble METObI 12 4 6 2 JlabopaTopHas
penieHus pabora.

Qg depeHIraTbHbIX
YpaBHEHUH.
7. | Yucnennoe 14 4 6 4 JlabopaTopHas
UHTETPUPOBAHUE paborTa.
Qg depeHIranbHbIX
yYpaBHEHUH B YaCTHBIX
MTPOU3BOTHBIX.
4.2 Cooeporcanue oOucuyuniunvl (MOOyaa), CMPYKMYPUPOBAHHOE NO MeEMaAM

(pazoenam)

Ne | HammeHoBaHue pa3aesa

Conepxanue
n/n AMCUMUILIMHBI
1 Teopust morpemHocTei.

Cooeporcanue 1eKYUOHHO20 Kypca

1.1

Teopus norpemHocTen.

[Tpubmmkennsie uncna. [lonarue morpemHocT. JeHcTBusS Hajg
NPUOJIMKEHHBIMH ~ YKcliaMd.  [lorpemHOCTH  BBIYHMCIICHUM.
HcTtouyHuku morpemHocTeii. AOCOTIOTHAS W OTHOCHTEIbHAs
MOrPEIIHOCTH. BepHbie 3HAaKH, CBSI3b KOJIMYECTBA BEPHBIX 3HAKOB
U OTHOCHUTENIBHOM TmorpemHocty. IlpaBuna oxpyrieHus u
MOTPEIIHOCTh OKPYTJICHUS.

Temur anZKWlMUQCKuX/CeM

UHADCKUX 3AHAMUL

1.1 | Teopus norpeurHocTei. Teopuss mnorpemnocreid. [lpubmmxennsle uwncia. I[lonsTue
norpemHocTd. JlefictBus Hax OpUOTMKEHHBIMH — YHCIIAMH.
ITorpemHoCcTy BEIYMCIEHUN.

1.2 | Ucrounuku Hcrounnku morpemHocTeid. AOCOIIOTHAasE W OTHOCUTENbHAs
MTOTPEUIHOCTEM. MOTpeIIHOCTH. BepHble 3HaKH, CBsI3b KOJIMYECTBA BEPHBIX 3HAKOB
AbcomoTHas 1 U OTHOCUTENBHOW morpemHocTd. [lpaBuna okpyrieHus u
OTHOCHTEJIbHAs MOTPENIHOCTh OKPYTJICHUS.

HOTPEIIHOCTH.
2 PemieHue cucreM JIMHEHHBIX YPABHEHUI.

Cooepotcanue 1eKYuoHHO20 Kypca




HaumenoBaHue pasjaesa

Conep:xanue

n/n JTUCIHUILINHBI

2.1 | Pemrenne cucteMbl | Meton IMaycca (cxema e IMHCTBEHHOTO JCJICHHUS ).
JIMHEWHBIX  YpaBHCHUM:

TOYHBIC METOJIBI.

2.2 | Pemienue cuctembl | [TonHbie MeTpuueckue mpocTpaHcTBa. TeopeMa O CKUMAIOIIUX
JUHEHHBIX  ypaBHEHUH: | OTOOpaXCHHUSIX B IIOJIHOM METPUYECKOM MPOCTPAHCTBE U €€
UTEPALMOHHBIC METOBL. | cieACTBUS. [IpruMeHeHne TeopemMbl 0 CKUMAIOIIUX OTOOPaKEHUAX

MPH PEIICHUU CHCTEMbI JIMHEHHBIX YPaBHEHHIA: METOJ MPOCTHIX
WTepaluil.
2.3 | Meron 3einens. Merton 3erinens. [IpakTuueckue cxemsl pemeHust Ha 9BM.

Temuvr npakmuquKux/ceM

UHADCKUX 3aHAMUL

2.1 | Pemenue cucrtemsl | Pelienne cucteMbl JMHEWHBIX YypaBHeHUW Meromom ['aycca
JUHEWHBIX  ypaBHEHHUH: | (CXeMa EIUHCTBEHHOro JAEJEeHHsA) C MCIOJIb30BaHUEM TaOJIHUIL
TOYHBIE METOJIBI. Excel.

2.2 | Pemenue cuctemsl | Penienue cuctemMsl TMHEWHBIX YPAaBHEHUN: TOUHBIE METOJBI.
JVUHEHUHBIX  YpPAaBHEHUU:

TOYHBIE METOJIBI.

2.3 | Pemenue cucreMsl | Pemmenne cucTteMbl JIMHEWHBIX YPaBHEHHM METOJOM IIPOCTOM
JUHEMHBIX  ypaBHEHUWH. | UTepauun ¢ Hcnosnb3oBaHueM OBM. Pemenue cucremsl
UTEPALlMOHHBIE METObI. | JIMHEWHBIX ypaBHEHUH MeTonoM 3eijens C MCIOIb30BaHUEM

OBM.

2.4 | Pemenue cucteMsbl | Pemienne cucTteMbl JIMHEWHBIX YpPaBHEHUU METOAOM 3eUmens C
JUHEMHBIX  ypaBHEHUH. | uCnojbp30BaHueM DBM.

UTEPAlMOHHBIE METO/BI.

2.5 | Pemenue cucreM | Pemenue cucreM nuHeMHbIX ypaBHeHUN MeTogqoM Monte-Kapio.
JUHENHBIX  ypPaBHEHUU
meTo oM Monte-Kapo.

2.6 Pemenue cucteM | Pemenne CHUCTEM JIMHENHBIX YpaBHEHUH METOIOM
JUHEHUHBIX  YPaBHEHUU | OPTOTOHAIM3ALUU.

METOJ0M
OpPTOrOHAJIU3ALINH.
3 Pemenue HeJIMHEHHBIX YPABHEHUH M CHCTEM HEJIMHEHHBIX YPaBHEHHH.

Cooeporcanue 1eKyuoHHO20 Kypca

3.1. | Pemenne wHemuHeiHOTO | OTHENEeHNEe KOpHEH ypaBHEHHWs. [IpuOIIKEHHOE BBIYHCIICHHE
YpaBHEHUS. KOPHSI YPaBHEHHUS € 3aJaHHOW TOYHOCTBIO METOJIOM IOJIOBUHHOTO
neneHusi. IlpakTuyeckass cxeMa BBIYUCICHHS MPUOTUKESHHOTO
3HAYEHUsT KOpPHS YPAaBHEHMS C 3aJaHHOM TOYHOCTBIO METOJIOM

IIPOCTON UTEPALUH.

3.2 ITonsarue 0 meTronae | Meroxn Hrrotona pelieHus HEJMHENHBIX YpaBHEHU.
HrroTona pewmenus | [IpakTnueckoe npuMeHeHue metoaa Hpr0TOHA 19 CUCTEMBI IBYX
CHCTEMBl  HEJIMHEWHBIX | HEJIMHEWHBIX  yYpPaBHEHMHM C  JABYMs  HEU3BECTHBIMH  C
YpaBHEHUU. WCIoJIb30BaHnneM DBM.

Temuvi npaxmuuecxux/cemuHapCKux 3AHAMULL

3.1 | Pemrenne  HenwHeWHBIX | OToeieHWe  KOpHEH — ypaBHeHHMs — rpaduyeckoe W C
ypaBHeHui. OTtaeneHue | ucnoib3oBanueM OBM.
KOpHEH.

3.2 | Pemenne  HenuHeWHBIX | Pemenne HenuHeHbIX ypaBHeHUH. [IpubmmkeHHOE BBIYMCICHHUE
YpaBHEHUU. Mertoq | KOpHS ypaBHEHHS € 3aJaHHOW TOYHOCTBHIO METOAOM MOJIOBUHHOTO
MOJIOBUHHOTO JEJIEHUS. JICTICHUSL.

3.3 | Pemenne  HenwHeWHBIX | [IpakTHdeckas cXema BBIYUCICHHS NPUOIMIKEHHOTO 3HAYCHUS




HaumenoBaHue pasjaesa

Conep:xanue

n/n JTUCIHUILINHBI
YpaBHEHUU. Mertoq | KOpHS ypaBHEHHMS € 33JaHHOW TOYHOCTBKO METOJOM MPOCTOU
IPOCTON UTEPALIH. uTepaluu.

3.4 | Pemenue cucrteM | Merog ~ HplooTOHa  pemieHUss  HEIMHEHHBIX  YPaBHEHUH.
HeJIMHEHHbIX ypaBHeHUH | [IpakTnueckoe npumeHeHnue Meroaa HeloTOHA 17151 cUCTEMBI BYX
MetooM HproToHa. HEJIMHEMHBIX ~ YPaBHEHUW C  JIByMS  HEHU3BECTHBIMU  C

ncrosb3oBaHueM DBM.

4 NuTtepnonuposanue pynkumuii. MeToapl HAWJIy4Yliero npuoJInKeHus.

Cooeporcanue 1eKYUOHHO20 Kypca

4.1 | Yucnennas ITocTpoeHrne MHTEPHONSLMOHHOrO MHOrodieHa Jlarpanxka mis
VHTEPIIOJISALIHNS. ¢byHkuny, 3azaHHoOM  Tabimuueidl.  OneHka — MOTPEUIHOCTH
Anrebpanyeckuit WHTEPIIONUPOBaHUs 110 Gopmyre Jlarpamxka.

MHTEPIIOJISLIMOHHBIN
MHOTOYJICH: dopma
Jlarpanxa.

4.2 | AnreOpandeckuii Brrunciienne pasgeneHHbix pasHocTed. llepBeii u BTOpOU
MHTEPIOJISLIMOHHBIN MHorouneHs! Hprorona. IIpakTnyeckas oOLleHKa NOIPENIHOCTH
MHOTOYJICH: ¢dopma | uaTeprionupoBanus 1o  (popmynam HproToHa. YiutoTHeHue
HeroroHna. Tabnui QyHKIU.

4.3 | Meronsl Hawity4ero | JIMCKpeTHbII BapuaHT CpPEJHEKBAAPATUYECKUX HPUOIMKEHUH.
IpUOIINKEHHUS. [Tepeomnpenenennas cuctema JIMHEHHbIX ypaBHeHUH. [loHsTHE 00

ONpEENICHUU TapaMeTpoB  (PYHKIMOHAIBHOM 3aBUCUMOCTH.
MeTo HaMMEHbIINX KBaIPaTOB.
Temvl npakmuyeckux/cemMuHapcKux 3aHamutl

4.1 | Yucnennas Wutepnonuposanue Gynkuuii. [locranoBka 3amaun.
VHTEPIIOJISILIHNS.

4.2 | AnreOpanyeckuii [TocTpoeHne WHTEPNONSALMOHHOTO MHOrowieHa Jlarpanxka s
WHTEPIOJIALIMOHHBII ¢byHkuy, 3agaHHod  TaOnumei.  OlleHKa  MOTpEenIHOCTH
MHOTOYJIEH: ¢dopma | nHTEproaMpoBaHus o Gpopmyie Jlarpanxa.

Jlarpanxa.

4.3 | AnreOpanyeckuii Beluncnenue pasnencHHbIX pasHocTed. IlepBelli ¥ BTOpOM
MHTEPIONISIIIMOHHBIN MHorouneHsl HproToHa. IlpakTuueckass olleHKa MOTIPENIHOCTH
MHOTOYJIEH: ¢dopma | unTepnionMpoBanus 1o (opmynam HproToHa. YIuloTHeHue
Herorona. Tabn QyHKIUH.

4.4 | Mertosl Hawiyyiero | JINCKpeTHbI BapuaHT CpelHEKBAJAPAaTHUECKUX MPUOIMKEHHUH.
NpUOIMKEHUS. [lepeonpenenennas cuctemMa JUHEHHBIX ypaBHeHUH. [TonsTue 00

OIpeJIeIeHUH MapaMeTpoB (PYHKIMOHAIBHOHN 3aBHCHUMOCTH.

4.5 Meton HaMMEHbIINUX | MeTo HaMMEHBIIUX KBaApaToB. HaxoxaeHue npuOmmKarome
KBaJIpaToB. (GYHKIMU B BUJIE JIMHEHHOM U KBaJJpaTUUHON PErPECCHH.

4.6 MeTton HaWMEHbBINX | MeToJ HaWMEHBIIUX KBaapaToB. HaxoxxaeHue mpuOnrKaromiei
KBaJIpaToB. (GYHKIMU B BUJIE IPYTHUX JIE€MEHTapHBIX (PYHKIHUI.

5 YucsenHoe nuddepeHupoBaHne U HHTETPUPOBaHHUeE.

Cooepotcanue 1eKYuoHHO20 Kypca

5.1 | Yucnennoe Uucnennoe nuddepeHnpoBanme Ha OCHOBE

TuddepeHIpoBaHue. UHTEPHOSIIMOHHBIX  Gopmyn Jlarpamwxka, Hpiorona. Metoa
HeomnpeaeneHHbIX  KoddduuuentoB. IlorpemHocts  popmyn

YHUCICHHOT0 TU(depeHIIMPOBAHUS.
5.2 | Yucnennoe u KBanparypnast popmyna npsmoyronbHukoB. @opmyisl HeroToHa

HHTCTPUPOBAHUC.

— Korteca. Meton HeonpezneneHHbIX Kod(duuueHToB. Popmyna
tpaneuuii. @opmyna Cumncona. Kpagparypuas popmyna ["aycca.




Ne
n/n

HaumenoBaHue pasjaesa
AUCHHILIMHBI

Conep:xanue

Temobl npakmuttecmx/cem

UHAPDCKUX 3AHAMUL

5.1 | Yucnennoe Yucnennoe nudepeHpoBanne Ha OCHOBE HHTEPIIOJISIIMOHHBIX
mubdepeHIpoBaHue. dopmyn  Jlarpamxka, HpioroHa. Meron  HeomnpeaeneHHBIX
KO3 PHUIIHEHTOB. ITorpemHocTts bopmyn YK CJIEHHOTO
nuddepeHIpoBaHMS.
5.2 | Yucnennoe KBanpatypnas ¢opmyrna npsmoyroinbHukoB. @opmyssl HeroToHa
WHTETPUPOBAHUE. — Koteca. MeToj HeonpeieneHHbIX K03 QUIINEHTOB.
5.3 | Yucnennoe ®opmyna Ttpanenuid. ®Dopmyna Cumncona. Ksangparyphas
WHTETPUPOBAHUE. dbopmyna ["aycca.
6 YncsieHHble MeTObI pemenns U depeHunalIbHbIX YPABHEHHH.

Cooepoicanue 1eKyuoHH020 Kypca

6.1. | Yucnennsle MeToabl | YucneHHsle MeToabl pemeHus 3aaaun Komu 11 0ObIKHOBEHHBIX
peleHus mudepeHManbHbIX  ypaBHeHuil. Merox  Ditnepa.  Meton
QG epeHIaIbHbIX Oiinepa-Komm.

YpaBHEHUU. Meton
Oiinepa.

6.2 | UucneHHsle MeTozb! | YucneHHble MeToabl pereHus 3aaaun Kommu s 0ObIKHOBEHHBIX
peleHus muddepeHmanbHbpIX  ypaBHeHuid. Metox Pynre — Kyrra.
TuQdepeHIaIbHbIX MHoromaroBbsie METOIBI.

YpaBHEHUM. Meron
Pynre-Kyrra.

Temobl npakmulteCKux/ceM

UHADCKUX 3AHAMUL

6.1 | Yucnenusle MmeToabl | YucneHHble MeToabl peweHus 3aaaun Kommu s 0ObIKHOBEHHbIX
peueHus g depeHraIbHbIX ypaBHeHUH. MeTton Ditnepa.
nuddepeHIaTbHBIX
YpaBHEHUU.

6.2 | UucneHHsle MeToAb! | YucneHHble MeTobl pemeHus 3aaaun Komu s 0ObIKHOBEHHBIX
peneHus muddepeHManbHbIX ypaBHeHUN. Mertoa Ditnepa-Komm.
TuQepeHIaIbHbIX
YpaBHEHUM. Meron
Oitnepa-Komm.

6.3 | Uucnennsle Meroas! | Meron Pynre — Kyrra. MHOromaroBseie METObI.
peleHus
TG hepeHIMaTbHBIX
YpaBHEHUM. Meron
Pynre-Kyrra.

7 Yuciaennoe uHTerpupoBanue AuddepeHUHANBHBIX  YPaBHEHMH B YaCTHBIX
NPOU3BOJHBIX.

Cooepotcanue 1eKYyuoHH020 Kypca

7.1 | Yucnennoe YucneHHoe MHTErpupoBaHue AuddepeHInaIbHbIX ypaBHEHUN B
MHTETPUPOBAHUE YAaCTHBIX NPOU3BOJHBIX, HAYAJIbHBIE U KpaeBble yCIOBUsA. MeTon
b hepeHIMaTbHBIX CETOK. PasHocTHple cxeMbl pemieHus aud@epeHuanbHbIX
YpaBHEHMH B YaCTHBIX | ypaBHEHUH MapaOoIU4ecKOro TUIMa.
MIPOU3BOJIHBIX,
HayaJbHbIE U KpaeBble
YCIIOBHS.

7.2 | Yucnennoe PazHocTHBIe cxembl pemieHus AuQQepeHInanbHbIX YpaBHEHHH
MHTETPUPOBaHUE runepOoIuvYeckoro  Tuma. Pa3HOCTHbIE  CXEMbl  pelleHus

Qg epeHIaIbHbIX

TG epeHIMaIbHbIX YPaBHEHUH JUITMIITHYECKOr0 THUIIA.




n/n JTUCIHUILINHBI

HaumenoBaHue pasjaesa

Conep:xanue

IMPOU3BOJHBIX.

YpaBHEHUH B YaCTHBIX

Temobl npakmuttecmx/cem

UHADPCKUX 3AHAMULU

7.1 Yucinennoe

UHTETPUPOBaHHE
QG epeHIaIbHbIX

MMPONU3BOAHBIX,

YCIJIOBHSL.

YpaBHEHHUH B YaCTHBIX

Ha4YaJlbHBIC W KpPaC€BBIC

Yucnennoe uHTErpupoBanue nudepeHualIbHbIX YpaBHEHUH B
YAaCTHBIX NPOU3BOJHBIX, HAYAJIBHBIE U KpaeBble yCIOBUA. MeTox
CETOK.

7.2 Yuciaeunoe
UHTETPUPOBAHUE

QG epeHIaIbHbIX

IMPON3BOAHBIX.

ypaBHCHI/Iﬁ B 4YaCTHBIX

PazHoctHbeie cxembl pemieHus AuQQepeHnnanbHbIX YpaBHEHHHA
napaboIMYeCcKOro THIIA.

7.3 YuciieHHoe
WHTETPUPOBAHUE

nuddepeHIraTbHBIX

IMPOU3BOJHBIX.

YpaBHEHUH B YaCTHBIX

THIIA.

PasnocrtHble

PasHocTHBIE cxeMbl pemieHHs IUPPEepeHIUATBHBIX YpaBHEHUH
rUnepOOINIECKOTO
i depeHanbHbIX YpaBHEHUH JIUTMOTHYECKOTO THIIA.

CXCMBI

peleHus

5. IlepeyeHb y4eOHO-MeTOAUYECKOT0 oOecreyeHusl JJIs CAMOCTOATEIbLHOM
pado0THI 00y4aKIIMXCH M0 JMCUHUILVINHE (MOLYJII0)

CamocrosiTe/ibHasi padoTa CTY/ICHTOB
Konunuec
TBO
Ne | Haspanue pasgena, | 4acoB B Dopmbl
u/n TeMEI COOTE. ¢ 3agaHus, BBIHOCHMbIE HA Cpoku KOHTpOIS
CaMOCTOSITEIbHYIO PadoTy BBINOJTHEHHU S
TeMaTH4
€CKHUM
IUIAHOM
1 Teopus 1.0nenka BIMAHUSA NOTPEHIHOCTEN
" |morpemrHocTH. 22  |apryMEHTOB Ha 3HaYeHHE PYHKLUH. K 3a4eTy pedepat
Pemenne cucrem 1.IlpsiMble METONBI PELICHUS] CUCTEM
JIMHEeHHBIX JIMHEVHBIX YPaBHCHUM.
YPaBHEHUI. 2.MeTtos IpOTrOHKH.
3.MeToJ1 OpTOTrOHATU3AITUH.
2. 24 4. Meron Monte-Kapuo. K 3a4eTy KOHCHEKT
5. TouHble METOABI PEIICHUS CHUCTEM
JIMHEUHBIX YpaBHEHUHN: MaTPUYHBIN
Meron, wmeron Kpamepa, wmeron
I'aycca.
Pemenue 1.Pemienne HEJIMHEHHOTO
HeJIMHEeHHbIX YPaBHEHHUS METOJIOM XOP/.
3. ypaBHeHm;fl U CHCTEM 29 2.KoMOMHUPOBAaHHBIM METOJl XOp. K 3a9eTy KOHCIIEKT
YPABHEHMH. Y KacaTeJIbHBIX.
3.MeToabl  OTHENEHUS  KOpHEH
HEJIMHENHBIX YpaBHEHUM.




HNuTepnonupoBanue 1. Annpokcumanus GbyHKIUH.
pyuxkumii. Meroabl Hcnonbs3oBanue psoB.
HAWJIy41Iero 2.MHTepnonsuus crulaiiHaMu.
NPUOJIHKEHUSA. 3.HTEepnONSAUMOHHBIA ~ MHOTOWICH
Opwmura. nabopaTopHas
22 p .| K3auery paTop
4 HaxoxaeHue npUOIVKaroIen pabora
GyHKIMM B BHJE. CTENEHHOM,
MOKa3aTeIbHOU, JAPOOHO-TUHEHHOM,
JorapupMHUUECKON (yHKITHA.
YucienHoe 1. Annpokcumaniusi IpOu3BOJHBIX.
nuddepeHupoBaHue VYyunienue annpoKCUManuu.
U YHCJIeHHOE YacTHble IPOU3BO/IHBIE.
2 - K 3a4eTy KOHCIICKT
HHTEerpupoBaHMue. 2/ crionb30BaHKe CIUIAHOB.
3. Kpatubie uHTETrpabI.
4. Meton Monte-Kapio.
YucieHHbIE METOAbI
pelieHust 1.KpaeBrbie 3agaun.
auddepeHunATBLHBIX 2 2. Meton cTpennOBbl. K 3a4eTy pedepar
YPaBHeHMIA. 3. MeTo/1bl KOHEYHBIX PA3HOCTEH.
Yucaennoe
HHTErpUpPOBaHHE
1.BonHOBOE ypaBHEHHE.
nuddepeHIHATBHBIX
N 2. YpaBHEHHE TEIUIONPOBOAHOCTH.
7. |ypaBHeHHii B 4 K 3a4eTy KOHCIIEKT
3. IloHsiTHEe 0 cXemax paclleIUICHHUs.
YaCTHBIX
NMPOU3BOIHBIX.
6. ®oHA OUIEHOYHBIX CPEICTB /ISl TMPOBeAEHUS TMPOMEKYTOUYHOM
aTrrecTaluy 00y4arOIIUXC MO JUCHUIJINHE (MOTYJIIO)
B coorBerctBun ¢ OIIOIl 6GakanmaBpa 1O HampaBlIeHUIO TMOATOTOBKH — 44.03.01

Iledazozuueckoe oopazosanue U3ydeHUe NTUCHUIUIMHBL « Hucnennvie memoosry HaPaBICHO
Ha GOPMUPOBAHUE CIETYIOMINX KOMIIETCHIIUN:
- ICMOHCTPHUPYET BJIaJICHHE AITOPUTMaMH B MeTofaMu perenns 3aaayd (CITK-2).

6.1. Ilacnopm ¢honoa oyenounvix cpedcme no oucuyuniune (Mooyo)

Ne | Konrponupyemsie pazaens! (temsl) | Koa KOHTPOJMPYEMOW | HAUMEHOBaHHE
/T | AUCIUTUTHHBI KOMITETCHIIMU* (WK €€ 4acTH) | OLIEHOYHOTO
(pe3yabTaThl MO pa3jaenam) / m ee GOpMYyIMpPOBKAa — MO | CPEeICTBA
JHCENAHUIO
1. | Paznmen Nel. Teopus CIIK-2 JlaGopatopHas
MOTPEIIHOCTEH. paborta,
cobeceioBaHNE
2. | Pazmen Ne2. Pemenue cucrtem CIIK-2 JlaGopatopHas
JTUHEHWHBIX YpaBHEHUH. pabora,
cobecel0BaHNE
3. | Pazmen Ne3. Pemenwne Henmuueinbix | CITK-2 Jlaboparopnas
YPaBHEHHMI U CUCTEM HEIMHEHHBIX pa0ora,
ypaBHEHUH. cobeceroBaHNE
4. | Paznen Ned. UnTepnonnpoBaHue CIIK-2 Jlaboparopnas
¢ynkuui. MeToapl HaWTyqIero pa0ora,




No | KonTtponupyemsie pazzaensl (Tembl) | Kon KOHTPOJUPYEMOM | HAMMEHOBAaHUE
I/ | OACIIUTUIAHEI KOMITETCHIIMU* (Wi €€ 9acTH) | OIICHOYHOTO
(pe3ysbTaThl 1O pasienam) / m ee QopMymUpOBKa — 1O | CPEIACTBA
JHCENAHUIO
NpUOIINKECHUS. cobecenioBaHueE,
TECTHPOBAHUE
5. | Pazmgen Ne5. Yucnennoe CIIK-2 JlaGopatopHnas
nuddepeHIpoBaHue 1 pabora,
UHTETPUPOBAHUE. cobecesioBaHuE
6. | Pa3zgen Neb. UnciieHHBIE METOIBI CIIK-2 JlaGopaTtopHas
peleHus paborta,
nudepeHIMATbHBIX YPaBHEHUM. cobeceToBaHNE
7. | Pazmen Ne7. Yucnennoe CIIK-2 Jlaboparopuas
UHTETPUPOBAHKE pabora,
muddepeHnaIbHbBIX YPaBHEHUN B cobecenoBaHue

YaCTHBIX IIPONU3BOJHLIX.

B kauectBe (1)OpMI)I HUTOTOBOT'O KOHTPOJIA 3HAHUU II0 JUCHHUITIINHE «YUncaeHHnie METOABID)

6.2. Tunoeuvie KOHmpOJ/ibHble 3A0aHUA UIU UHbLE mamepuaiol

npeaycMoTpeH 3auém c ouenkoi (5 cemecmp), 3auem (4 cemecmp).

6.2.1. 3auer
a) TUIIOBBIE 3aaHU

3amanne 1.

. o -4
Pemmts cucreMy TMHEHHBIX ypaBHEHUH C TOYHOCTHIO €=10"" pa3aMyHBIMU CITOCOOAMMU:

a) meromom "aycca (1o cxeMe eIMHCTBEHHOIO JIeJICHHs) ¢ TpUMeHeHreM Tadiui EXcel;

b) mertomom mpoctoit utepanuu Ha [I9BM;

c) metonoM eiiaens na [IDBM.

Bapuanrl.

3,01x, —0,14x, —0,15x, =1,00,
111x; +0,13x, —0,75x, = 0,13,
017x, —-211x, +0,71x, =017,

Bapuant?2.

— 0,20, +1,60x, — 0,10x, = 0,30,
—0,30x, +0,10x, —1,50x, = 0,40,
1,20x, —0,20x, +0,30x, = —0,60;

BapuanTt3.

9,12x, +5,63x, + 7,81x, = 9,80,
3,84x, +5,15x%, +2,86X, =6,77,
4,18%, +5,79x, +1,21x, =5,82;




Bapuant4.

—-114x, —0,04x, +0,21x, = —1,24,
0,25x, —1,23x, —0,17x, = 0,95,
—-0,21x, - 0,17x, +0,80x, = 2,56;

Bapuanr$.
0,73x, +1,24x, —0,38x, = 0,58,
1,25x, +0,66x, —0,78x, = 0,66,
0,75x, +1,22x, —0,83x, = 0,92;

3asanue 2.
a) OTnenuTh KOPHU 33JJaHHOTO YPABHEHHUS:
a) rpayUueCcKH;
0) ¢ ucnonwpzoBanuem [I13BM.
b) C nomMoIp0 MUKPOKAIBKYJISITOPA BEIYMCIUTE OJMH KOPEHb YPABHCHHUSI C TOYHOCTHIO =107,
UCTIONB3YSl METOJI IPOCTOM UTEPAITUH.
c) CocraBuTh mporpamMmy njis BblYHCIeHUs c¢ nomoisio [I9BM Bcex kopHeil 3amaHHOrO

YPAaBHEHHS METOOM TI0JIOBHHHOTO JEJICHUS ¢ TOYHOCTBI0 £=10°,
Bapuant 1. cosx— (X —1)2 =0;
Bapuant 2. 8cosx — X = 6;
Bapuant 3. 05 +1= (X — 2)2;
Bapuant 4. 2x—-1gx -7 =0;

BapwuanTt 5. X- In(x+1) =1.
3amanue 3.

a) CocraBuTh MpOrpaMMy IS YTOYHEHHUS] OJHOTO M3 KOpHeW ypaBHeHHs MeTozoMm HproToHa ¢

TouHOCTBIO £=107,

Bapwuanr 1. cosx—(x—l)2 =0;
Bapuanrt 2. 8cosx — X = 6;
Bapuanr 3. 05" +1= (X—2)2;
Bapuant 4. 2x—1gx -7 =0;
Bapuant 5. X-In(x+1)=1.

b) PemmTh cucreMy HeNMMHEHHBIX ypaBHEHUI MeTo10M HhIOTOHA C TOYHOCTBIO

=102,



sin(x+y)-16x=0,
Bapuanr 1 ,

X"+y =1

tg(xy +0,4) = x?,
Bapuant 2 9(xy )

0,6x*+2y* =1

e¥ =x*—y+1,
Bapuanr 3.

(x+05)% +y* =0,6;

sin(x+y)-11x =01,
Bapuant 4 { 2( Zy)

X +y =1

sin(x+y)—-1,2x=0.2,
Bapwuant 5 { 2( ZY)

X*+y° =
3amanue 4.

a) Ilo 3amanHOW Tabnuie 3HAYCHUH QYHKIUH COCTAaBUTH (HOPMyTy HHTEPIOISIUOHHOTO
MHorouwieHa Jlarpamka. [locTpouTs ero rpadyk 1 OTMETUTH Ha HEM y3JIOBBIE TOUKH.

Bapuanr 1.
X|2]3]|5
yl4|1|7

Bapuanr 2.
X/ 0]2]3
y|-1]-4|2

Bapuanr 3.
X|-1]10]3
y|7|-114

Bapuanr 4.
X|7]19]13
y|2]-2]3

Bapwuanr 5.
X357
y|4|-1|7

b) BblumciauTh ¢ TMOMOIIBIO KaIbKYIATOPA OJHO 3HAYCHHE 3aJMaHHOW (DYHKIUU IS
MIPOMEXYTOUYHOIO 3HAYEHUS apryMeHTa C IIOMOIIBK HHTEPIOALMOHHOTO MHOIOYJICHa
Jlarpanxa v OIEHUTHh MOTPEIIHOCTh HHTEPIOJISIIIUH.

f(x)= 19X, 2
X




1,3
2,1
3,7
4,5
6,1
7,7
8,5

17777

4,5634

13,8436
20,3952
37,3387
59,4051
72,3593

Homep BapuanTta | X
1 1,7
2 2,8
3 4,1
4 5,2
5 7,3

c) CocraBuTh MPOrpaMMy JJIsl YIUIOTHEHUS YaCTH TAOJHUIIbI 3a1aHHON (YHKIIUH, TTOJIB3YSChH
MHTEPNOSIIMOHHBIMU (hopMynamMu HeroToHa; mar cyoradynupoBanus H=0,01.

X sinx

0,60 0,56464

0,65 0,60519

0,75 0,64422

0,80 0,68164

0,90 0,71736

0,95 0,75128

1,00 0,78333

1,05 0,81342

1,10 0,84147

1,15 0,86742

1,20 0,89121

Howmep Bapuanra KoHn1iel oTpeska cyoTadynupoBaHus
a b
1 0,65 0,75
2 0,75 0,80
3 0,80 0,85
4 0,85 0,90
5 0,90 0,95
3amanue 4.

1) BBIYHCIUTH C TIOMOIIBIO KAIBKYISITOpA 3HAYCHUE TPOU3BOIHOM (DYHKIINH, 3a1aHHOMN TaOJIMYIHO,

HCIIOJIB3YA:

a) UHTEPIOJSAIUOHHYI0 popMmyny Jlarpanka, OLIEeHUTh MOTPEIIHOCTh METO/IA;
0) MHTepNOIALNOHHYIO (popMyny HpIOTOHA, OLIEHUTH NOTPEIIHOCTh METOAA;
B) METOJ] HEOIpeIeIeHHbIX KO3()(PULINEHTOB.




HOMEp BapHaHTa dynxims f(X) Xo
1 sinx 0,6
2 COSX 0,05
3 sinx 1,05
4 COSX 0,85
5 Sinx 0,95

2) BBIUKCINTE C MOMOIIBIO KAJIbKY/ISTOPAa HHTErpal 3ajaHHON GyHKIuU npu N=10 1o dpopmye:
a) IPSIMOYTOJIbHUKOB;
0) Tpaneuuii;
B) CumIcoHa.
[TpousBecTH OIEHKY MOTPEITHOCTH METOI0B HHTETPHUPOBAHUSI.

2,2 2,4 _0,03x
1. Ide; 2. Ie—dx;
1,2 X 0,4 X
1,8 - 3,6 2
3. J‘%sz)dx; 4, J‘E-Ig(x—]dx;
0,8 1,62 2

1
5. J'(x—ezx)jx;
-1
3) CocraBuUTh NporpaMMy BBIYMCIECHUS MHTErpaja 3aJjaHHoi ¢yHkuuu no ¢opmyine CHUMICOHA.
Hcnonp30BaTh BapyuaHThI 3a4aHUS 2.

3ajganue 5.
Pemmts 3anauy Koum mist nuddepennmanproro ypasuenus Yy =f(X, y) Ha otpeske [a; b] mpu
3aJ]JaHHOM Ha4aJbHOM yCJIOBUH Y(2)=C ¥ I1are UHTErpupoBaHus h:
1) mertomom Diinepa:
a) Ha KaJIbKyJIATOpE ¢ 1rarom 2h;
6) na [I9BM c marowm h;
B) IOCTPOUTH TpauK UHTETPAIILHON KPUBOIA;
2) meronom Diinepa — Komu:
a) Ha KaJIbKyJIsATOpE ¢ 1rarom 2h;
0) mOCTpOUTh rpayK MHTETPAIbHONU KPUBOMH;
3) meroom Pyrre — Kyrra va [I9BM c marom h.

Homep f(x,y) a b c h
BApUAHTA
1 1—sin(0,75x—y)+£5—y 0 1 0 0.1
X+1
2 y 18 2,8 2,6 0,1
X +C0S—=
J5
3 Xy + Sin x 0 1 2 0,1
cos(,5x — y?)-13 -1 1 0,2 0,2
5 1+0,2y-sinx —y? 0 1 0 0,1

3amanue 6.

[Ipumensiss MeTon CeTOK, HalTu pemeHue 3agauu  Jupuxiie s ypaBHeHus Jlammaca




o%u
+ — =

8y2

o
ox?

pELICHUH 3a/la4d HCIIONb30BaTh HMTEPALMOHHBIA Mpolecc ycpeaneHus JlmOmana 10 modydeHus

oTBeTa ¢ TOUyHOCThIO 110 0.001.
KpaeBbie yciioBUs IpUBEICHBI B TA0JIHUIIE BAPHAHTOB.

0 B xBagpare ABCD c Bepmunamu A(0;0), B(0;1), C(1;1), D(1;0) ¢ mrarom h=é. [pu

HCHOJ’ILSYH MCTOJ CCTOK, PCHINTL CMCHIAHHYNO 3aJady AJIsd I[I/I(b(bepeHI_[I/IaJIBHOFO YpaBHCHUA
napa60J11/Iqec1<0ro THUIIA — =

yerousx U(X, 0)=f(x), u(0, t)=o(t), u(0.6, t)=y(t), rae X € [0; 0,6]. Pemenue BoinoaauTh pu h=0,1

o%u

o ox

s te[0;0,01], cunras o =1/6:
a) Ha KaJIbKYJISITOPE;

6) na [IDBM.

Haganpueie YCJI0BUA NPHUBCACHBI B Ta6n14ue BAapHWaHTOB.

HOMep U |AB U |BC U |CD U |AD
BapuaHTa

1 30y 30(1-x°) 0 0

2 30(1-y) 20/x 20y 30x(1-x)
3 20y 20 20y 10x(1-x)
4 0 50sinmx 50y(1-y°) 0

5 30y 30 s0sin . 0

2
3amanue 7.

(ypaBHeHI/ISI TeHJIOHpOBOI[HOCTI/I) IIpru 3adaHHbIX Ha4YaJbHBbIX

Howmep BapuanTa f(x) o(t) P(t)

1 C0S2X 1-6t 0,3624
2 2x(1-x)+0,2 0,2 t+0,68
3 0,3+x(x+0,4) 0,3 6t+0,9
4 19(2,63-x) 3(0,14-1) 0,3075
5 X(x+1) 0 2t+0,96
3aganue 8.

[lo 3aganHON Tabnuue 3HAYEHUM QYHKIUM MOCTPOUTh METOJOM HAUMEHBIIUX KBaJpaTOB

HHHCﬁHYIO 1 KBAJIPATUIHYIO PCTPECCUU C UCITIOJIb30BAHUCM:

a) KaJIbKYJISTOPa;

6) [I2BM.
CpaBHI/ITB BCJIIMYMHBI CPCAHCKBAIPATUICCKUX OTKJIOHECHHUH.

1.

X 0,10 0,30 0,40 0,60 0,70 0,80 1,00 1,10
y 0,25 0,50 0,65 0,55 0,42 0,30 0,22 0,15
2.

X 1,30 1,40 1,60 1,70 1,80 2,00 2,10 2,30
y 6,10 4,80 3,90 3,20 4,00 5,10 5,30 6,05
3.

x | 130] 140] 160] 170] 200] 210| 230] 250]




y | 240] 18] 120] 140] 230] 29 300] 320]

4.
X 0,40 0,70 0,90 1,10 1,40 1,60 1,70 2,00
y 0,15 0,83 1,65 1,52 0,90 0,31 0,25 0,10
5.
X 2,00 2,50 2,70 2,90 3,20 3,40 3,70 4,00
y 0,11 0,81 1,05 0,90 0,23 0,18 0,10 0,05

IlepeyeHb BONPOCOB K 3a4eTy:

1. AOGconroTHasi 1 OTHOCHTENbHAs MOTPEIIHOCTH MPHOIMKEHHBIX uncel. [IpaBuino okpyrieHus

Yuced.

Meroa I'aycca perieHust cucteM JTMHEHHBIX YpaBHEHUH (CXeMa €IMHCTBEHHOTO JICJICHUS).

Meroa nmpocToii urepanuu (AJ11 CUCTeM JIMHEWHBIX YPaBHEHUN).

Meton 3elinens.

Otanbl NPUOIMIKEHHOTO PEIIEHUs] YPABHEHUH C OJIHUM HEU3BECTHBIM.

OTnenenue KOpHEW HEMTMHEHHOTO ypaBHEeHHsI. [ paduueckoe oTaeneHne KOpHeH.

MeTtoa NOJOBUHHOTO JAEJ€HUs. YCJIOBHE OKOHYAHMs Ipolecca JeNeHUus NpU 3aJaHHON

JOITyCTUMOM ITOTPEUIHOCTH.

8. JlocraTouyHoe yclioBHE CXOAMMOCTH UTEPALIMOHHOM MTOCIE10BaTEIbHOCTH.

9. VYcioBue OKOHYAHUS UTEPALMOHHOTO MpOIecca NPy 33JaHHON JOMYCTHMOM IMTOTPEITHOCTH.

10. Mertoa npoctoii urepanuu (A1 HETMHEWHBIX ypaBHEHU ).

11. Meroxn HetoToHa.

12. 3agaya uHTEPNONUPOBAHUS TAOIUYHON DYHKIUU.

13. UnTeprionsuoHHbIA MHOTOWIEH Jlarpanxka.

14, Tabnuibl KOHEYHBIX PA3HOCTEH.

15. UnTepnionsimuonHsle MHOTOWIeHB! HproToHa. OmeHKa MOrpemHocTedl WHTEPHOSIIMOHHBIX
dbopmyn HeroToHa.

16. O6GpaTHOE HHTEPIIOIMPOBAHHE.

17.Yucnennoe  nuddepenuupoBanre. OOmuil  ciyyail  BBIUMCIEHUS  HPOM3BOJIHOU
MIPOM3BOJILHOTO TIOPSI/IKA.

18. Yucnennoe nud¢epeHpoBaHie Ha OCHOBE MHTEPIONANUOHHBIX (opmyn HeioToHa u
Jlarpanxa.

19. TIlorpeurHocTs GOpMYI YUCICHHOTO TU(HEepeHITMPOBAHUS.

20. Yucnennoe nnaTerpupoBanue. KpamparypHas popMyina mpsMoyroisHUKOB.

21. ®opmynsl HeroTona — Koteca.

22. ®opmyna Tparnenuii.

23. dopmyna CumrcoHa.

24. Yncnennple MeTObI penieHus nuddepeHnnanbHeIX ypaBHeHUH. MeTox Diinepa.

25. Meton Pynre — Kyrra.

26. UncnenHoe WHTErpupoBaHue MU GEpeHINaTbHBIX YPaBHEHUH B YacTHBIX MPOM3BOIHBIX,
HayalbHbIE U KPAaeBbIe YCIOBHUSI.

27. Meton ceTok s 3anaun Jlupuxire.

28. MeTo/ ceToK JUlsl ypaBHEHHsI TapabOoIMUeCcKOro THIIA.

29. MeTo/1pI HAMITy4IIIero MpUOIMKEHUSI.

30. MeTo HAaMMEHBIIINX KBAAPATOB.

Noakown

0) KpHUTEPUHU OLIEHUBAHHMS PE3YIHTATOB 00YUEHHS

TpeboBanusi, npenbsBIsieMble K OTBETaM, HaIpaBJI€Hbl Ha MPOBEPKY JOCTUTHYTOIO
CTYJIEHTaMH YPOBHSI OBIAJCHHs JAUCHUILINHBI U opueHTupoBaHbl Ha ®I'OC BIIO nampaBneHus
MOATOTOBKU OakasiaBpa.




B pesynbrare 0OCBOCHUS AUCHUILTUHBI 00YYaIONUECs JOIKHBI

3HATH:
- OCHOBBI TEOPHUH IIOTPEIIHOCTEM;
- OCHOBHBIE YHCIIEHHBIE METO/Ibl aIreOphl;
- METO/Ibl IOCTPOEHUS UHTEPIOJIALUOHHBIX MHOTOYJIEHOB;
- METO/Ibl YUCIIEHHOT0 AU hepeHInpOBaHUS U UHTEIPUPOBAHMS;
- METOBI YUCIIEHHOTO petieHus AuddepeHnnanbHbIX ypaBHEHUH;
- METO/Ibl YUCIEHHOT' O perieHus 1updepeHIralbHbIX YPaBHEHUH B YaCTHBIX IPOU3BOIHBIX;

YMETB!
- YUCJICHHO PEIIaTh HEJIMHEWHBIE YPAaBHEHNUS;
- UCTIOJIb30BAaTh OCHOBHBIC IOHATHA TEOPHH CPEIHEKBAAPATHYHBIX TNPHOIMKEHUNA IS
HOCTPOCHUS JIEMEHTA HaWJTy4Ilero NpuOIKeHHs;
- HIHTEPIOIMPOBATh U OLIEHUTh BO3ZHUKAIOILYIO IOTPELIHOCTD;
- IPUMEHATH (POPMYJIBI YUCIEHHOTO JU(PHEepeHIIMPOBAHUSA U HHTETPUPOBAHUS;
- IPUMEHATH METO/Ibl YUCIIEHHOTO peleHns AudQepeHnnanbHbIX YpaBHEHUH U ypaBHEHUN B
YAaCTHBIX ITPOU3BOJHBIX;

BJIAJIETh!
- TEOPETUYECKUMHU CBEJICHUSMU O YMCIIEHHBIX METOAAX PELICHUS IPUKIAIHbIX 3a/1a4;
- HaBBIKAMU Pa3pabOTKU KOMITBIOTEPHO-OPUEHTUPOBAHHBIX BBIUMCIUTENIBHBIX AITOPUTMOB
pelIeHns PUKJIaJIHbIX 33/]a4;
- HaBbIKaMHM peaJu3allMd MaTEeMaTHMYECKUX METOJOB HAa KOMIBIOTEPE IIyTeM
IIPOrpaMMHUPOBAHUS;
- HaBbIKAMU IPUMEHEHHUs IPOIPaMMHBIX MaTEMATHYECKUX IIAKETOB Ul pPealu3aluu
MaTeMaTUYECKUX METOJIOB.

B) ONMCAHUE MIKAJIbl OLICHUBAHUS

3a KaK10€ NPaBUIBHO BBIOJHEHHOE 3a1aHue (MM IYHKT 3aJ[aHus) CTYACHT mojiydaer 2 Oaiia,
YaCTUYHO BBITIOJIHEHHOE 3a/1anne — 1 0asu1, 3a HeNMpaBWIBHO BHITIOJIHEHHOE 3a7aHue - 0 6aios.
O11eHKY BBICTABIISAIOTCS IO CIEAYIOUIEH MIKame:

"Jaureno"” - 6onee 50 % - 41 u 6onee 6aIoB,

"He 3auTeno" - 50% u Mmenee - 40 u MeHee 0aJIIOB.

6.2.2. YcTHOe codeceoBaHMe 10 TEOPeTHYECKOMY MATEePHAJTY TUCHHUIIHHBI,
NpoBeeHHE TECTHPOBAHUS

Kpurepun ycTHoro codecenopanus (ot 1 10 5 0a/UI0B 3a 0JJHO 3aHATHUE):
2 6aJ_I.Ha - BBICTABJIACTCA CTYIACHTY, NOKa3aBIIEMY BCECTOPOHHUE, CUCTEMATU3UPOBAHHBIC, FJ'Iy6OKI/Ie 3HAHUA 110
paccMaTpuBacMoOMy pasaicily AUCUUIUIMHBI U YMCHUC YBEPEHHO MPUMCEHATHL UX TPU PEHICHUH MPAKTUYCCKUX 3ajad,
1 63.1'[.]'[ — BBICTABJKICTCA CTYACHTY, B OTBCTC KOTOPOI'0 COACPIKATCA HECYHICCTBCHHBIC HpO6eJ’ILI B 3HAHHAX
TEOPETUIECKOTO MaTeprana, TOMyCKaITCsS OIIMOKY B BHITIOJTHEHUH 38/ T1aHUH.
0 OGammoB - BBICTABISIETCS CTYNEHTY, B OTBETE KOTOPOTO COJEpXKaTcsi CYIIECTBEHHBIC MPOOETsl B 3HAHUAX
TCOPETUICCKOro MaTrcpurajia, J10IMyCKAarTCA MPUHIIUITAAIIBHBIC OH_II/IGKI/I B BBIIIOJIHCHUH 3aI(aHI/II7I.
l'[posezlelme TECTUPOBaAHUSA:

3a MPaBWJIBHBIM OTBET TECTa MCITBITYEMBIH TOTy4aeT 1 6ait, 3a HempaBWIBHBINA MM HEYKa3aHHbIN OTBeT - 0 6aioB.

6.3 Memoouueckue mamepuainsl, onpedensroujue npoueoypsl OUeHUBAHUA 3HAHUIL,
VMeHUil, HAabIKO6 u (unu) onvima OeamenbHOCmU, XapaKmepusylujue 3IImansl
gopmuposanua komnemenyuil

B kadectBe (bOpMBI HUTOTOBOTO KOHTPOJIA 3HAaHUH II0 JUCHUITIINHE «YucneHnrle METOAbI»
npeaycMoTpeH 3ader. OOydaroniuecs, CHCTeMAaTHUYeCKH padoTaoIie Ha JIA0OPATOPHBIX 3aHATHSX,
MOJIY4YaroT 3a4€T IO pe3ylibTaTaM HaKOIIUTEJILHOU CHUCTCMBI, HpeHCTaBHCHHOﬁ B TEXHOJIOTUYECKOU
Kapre.



HroroBast mpoBepka 3HAHWN CTYACHTOB, HE HAOpaBIIMX B TEUECHUE CEMECTpa HEOOXOIUMBIX
0aJuTOB JIJIs1 TIOJIOKUTEIILHON OIIEHKH, OCYIIECTBIIACTCS B MUChMEHHON (MTOTOBBIA TECT) U YCTHOMU
dopme (Bompocsl K 3adery mo aucuuiuidHe). Ilepedenp BompocoB, o0Opasenl TECTOBBIX 3aJaHUN
collepkuTcs B paboueld mporpamme u cooOmraercsa oOydaromuMmcsi 3apaHee. TecTbl paslarTcs
HEIMOCPEICTBEHHO BO BpeMs 3adeTa M BKJIIOYAIOT MaTepHall MO BCEM TeMaM Kypca, YKa3aHHBIM B
TeMaTH4eCKOM IutaHe. JlJig MoJiydeHHus OIEHKH «3a4T€HO» HeO0OXOIMMO MPaBUIIBLHO BBIIOIHUTH
6onee 50%, menee 50% TpaBUILHBIX 33JaHUI — OIICHKA «HE 3a4TCHOY.

Hrorosblii Tect no aucuuniune «Yuciaennoie MeToab» (30 Bompocos Ha 120 MUHYT)

VYkaszanus: Bce 3apanus uMeroT 5 BApUaHTOB OTBETA, U3 KOTOPBIX IPABWIBHBIM TOJBKO OJIUH.
Howmep BeiOpanHoro Bamu oTBeTa 06BenuTe Kpy>KOUKOM B OJIaHKE ISl OTBETOB

1. VKaXuTe TpaHUIlbl, B KOTOPHIX HAXOAUTCS TOYHOE yuciio D, eciau ero mpuOIMKEHHOE
3Hauenne 0=42,36 HaiineHo ¢ TouHocTrio 10 0,7.
1) [42,06;42,66], 2) [41,96;42,76], 3) [41,86;42,86], 4) [41,76;42,96], 5)
[41,66;43,06].
2. [Tpubnmxennoe 3HaueHue X=24,6035 uMeeT OTHOCHTEIBHYIO IOTPEUIHOCTh Oyx=2%.
Haiiti abcomoTHY0 MOTrpenTHOCTh Ay.
1) 0,49207; 2)0,39501; 3)0,21302; 4) 0,52908; 5)0,40803.

X, — X, = X3 =1
3. Hana cuctema 3%, — X, + X3 =2
X, =X, = X3 =3
n JEN—
[pusectu cucremy K Buay Xi = 2 a; +p(i=1n),n=3 , U, TPUHSB 32
j=1

HavyaJIbHOE TPHUOJIMIKEHUE X0 = ( 0; 0; 0;), HAWTH TOYKHU x®, x@ UTEPaIMOHHOM
MOCJIEIOBATEIHHOCTH.
1) X®P=(1;-2;-3), XP=(4;-2;0)

2) X® = (-1;-2;-3), X @ =(-4;-2;0);
3)XP=(1;2;3); XP=(420);
4)XW = (1;-2;-3); X@=(-4;-2;0);
5)XW=(-2;1;3); X@ = (0;-2; 4);
. o X +X, =5,
4, I[aHa CHUCTCMA JIMHCUHBIX YPABHCHUU :
2X, + X, =3.

[TpeoOpazoBath cucTeMy K HOPMaJIbHOM CHCTEME, KOTOpasi rapaHTUPYET CXOUMOCTh

HUTCPAMOHHOI'O MMpoLecCca METOAa 36171;[@15{ JUISI UICXOTHOM CHCTEMEI.

1 5x, +3x, =11 2) 3X, +5%, =11, 3 5x, +3X, =8,
3X, +2X, =8; 2%, +3X, =8§; 3X, + 2%, =11,
A 2%, +3%, =11, 5 3X, + 2%, =11,
3%, +5X%, =8§; 5%, +3x, =8.
S. 3anmcaTh pacdeTHble (POPMYINIBI WTEPAIMOHHOTO TIpolecca 3euenss JUisi CHUCTEMBI:

X, + X, =5,
2X, + X, =3.



1) {yl = _1’5x2 + 5!5’ 2 {yl = _0!6x2 + 2;2, 3 {yl = —0,6)62 + 2,2,

v, =—0,6y, +16; v, ==15y, +4; v, =-15x, +4;

y, =—-15x, +55,

=-0,6x, +4,
4) 1y, =-06x, +16: 5) {y : 2

v, ==15y, +2,2.

Kakoe ycnoBue sBisieTcss KpUTEpUEM JUIsl JNOCTHIKECHUS 3aJaHHOM TOYHOCTH & IIpHU
pEIICHHH CHCTEMBI JIMHEHHBIX ypaBHEHUH MeToaoM npoctoii utepauuu? ( O - MeTpuka,
10 KOTOPOU ObLJIa YCTAaHOBJICHA CXOIUMOCTD U MOJYYCHO « ).

1) px"P x¥)y< €;

2) p &Y xWy< elra) g,
3) ,O(X(k'l),x("))S%, a)l;
4 P xED, x(k))SM, a)l:
(04
e-(1

5 p(x*D x®) < 7_0!), a (1.
[94

7. Hansl 18e Touku 3-mepHoro npocrpanctsa X(-1,2,0) u Y(1,3,-2). Haiitu 0 1 (X,Y).

8.

10.

11.

1)1;2)2;3)3;4)4;5)5.

B uem 3akirouaercs sTan OTAENEHUS KOpPHEH IPU MCIOJIb30BAHUU YHMCIEHHBIX METO/0B

pelIeHus] ypaBHEHUIT?

6) B HaxokeHUM OoTpe3Ka, ColepiKallero Bce KOPHU YpaBHEHHSI.

7) B ycTaHOBJIEHHHU «TECHBIX» MPOMEKYTKOB, COIEPIKAIIUX TOIBKO OJUH KOPEHb.

8) B ompenenennn WHTEpBala, COAEPIXKAIIETO TOJNBKO KOPHH, HWHTEPECYIOLIHE
BBIUNCIIUTEIIS.

9) B Hax0XICHUU OTpe3Ka, COACPIKAIIETO BCE MOJIOKHUTEIbHBIC KOPHU YPAaBHCHUSI.

10) B ycTaHOBJIEHHH TPOMEXKYTKA, COAEPIKAIIETO BCE OTPULIATEIIbHbIC KOPHU YPABHEHUSI.

OTtnenuth TpaduecKu KOPeHb ypaBHeHHss COSX - {nx = 0.
1)(©o05]; 2[o51]; 3 K15, 4 @52 5)[225].

Ha pucyHke mpomIIOCTpUpOBaH OAMH U3 YMCICHHBIX METOJIOB PEIICHHs HE JTUHEHHOTO
ypaBHeHuss F(x)=0: vy 4

11) Metox npocToit UTEpaIu.

12) Meronx HeroToHa.

13) MeTtoa NOJIOBUHHOTO JCICHUS.

14) Metonx xop/. 0
15) KomOunupoBanHuslii Meton.  F(a)

v

YTOYHUTH KOPEHb YPABHEHUS (X-4)3 —2=0 Ha|[5; 6] oqHUM U3 YUCICHHBIX METOJIOB C

TOYHOCTBIO & - 1073,
1)5, 150; 2) 5, 260; 3)5,370; 4)5,440; 5)5, 580.



12. [TocTpouTh WHTEPHOISILIMOHHBIM MHOrowieH Jlarpamxa s (QYHKUWH, 3aJaHHON

TaOJINLIEN:
X 1 3 4
f(X) 12 4 6
1) Ly(x)=2x%-12x+22; 2) La(x)=x*6x+11; 3) Lo(x)=3x*12x+24;
4) La(x)=x>-4x+8; 5) La(x)= 4x°-12x+24.
13. B Tabnuie mpuBeneHB BBIUYMCICHUS JJIA HAXOXIEHWS 3HAUYCHUS (DYHKIMH, 3aJaHHOU

tabiuuel B Touke X=1,91 , nonp3ysicb HHTEPHOIALMOHHBIM MHOTOWIeHOM Jlarpanxa.

x, =191 | x, =041 | x,=155| x, =2,67 | x,=3,84 ol Vi Vi
Pi
x, =0,41 1,50 -1,14 -2,26 -3,43  -13,26 2,63 -0,1983
x; =1,55 1,14 0,36 -1,12 -2,29 1,053 3,75 3,561
x, =2,67 2,26 1,12 -0,76 -1,17 2,251 4,87 2,163
x;=3,84 3,43 2,29 1,17 -1,93  -17,74 5,03 -0,2835

L3(1,91)=114(1,91)-S~4,15
Hcnonw3ys nanubie Tadnuiel, HaiTu [14(1,91).
1) 0,70297; 2)-0,70297; 3)-0,79207; 4)0,79207; 5)-0,79702.

14.  Tlepsas unrepnonsunonnas Gpopmynaa HeloToHa nmeeT Bu:

t(t-1 t(t—1)....(t—=n+1)
(S 8L

1) Pn(x)=yottAypt

t-(t+1)
2!

(t+1).(t+n-1) A
n!

A%y roab

n-2

2) Ph(X)=ynttAyni+

3) Pn(X)= zn: (X=%p) (X=X, 4 ). (X=X 1) (X—X,)
” =0 (X5 = Xg) (% = X 1) (X = Xiyq ) (5 = X)) '

) Pyx) =Y thAy0_|_t.(t2:r1) Ay, + +t.(t+1) ..... . (t+n-1) Ay,
n:
5) Pn(X) = Yn' tAYn-l + t(tz—;'_l) : AZ n=2 ~ e + t : (t +1)I(t ll _1) . An 0"
n:
15. B nepBoii unTepnonsuuonHoi popmyine Hororona t Haxoautes mo Gopmyie:
X—X X+ X X—X
Nt= L 2)t= o Pt= "2 ;
h h h
X+X X, +X
4)t= " 5)t= 20",
h h
16. Haiitu 3Hauenne npousBoHoi GyHKuuu f(X) , 3aqaHHOM TabIuIel B TOUKe

X = 32, ucronb3ysl MepBbIA NHTEPNOJALMOHHBIN MHOTOWIeH HproTOHA.

x |32 33 34 35 |36
F(x) | 5657 |5,745 |5831 |5,916 ] 6,000
1) 0,056; 2)0,067;  3)0,078;  4)0,089;  5)0,099.




17. Haiitu 3nauenue mnpousBoaHoil ¢yHkuuu f(X) B Touke X = 32, HCHONB3YS METOJ
HeomnpeaeneHHbIX K03 dunmenton. F(x) 3agana tabmuneit

X 31 32 33 34
F(x) | 5,568 | 5,657 5,745 | 5,831
1) 0,056; 2) 0,067; 3) 0,078 4) 0,089; 5)0,099.
18. Brraucnute npubIMKeHHOE 3HAYCHHUE MPOM3BOIHOW (YHKIIMHU, 3aJIaHHOW TaOJHIICH B
TOUKE X=32, UCMOJIb3YysI HHTEPIOJISIMOHHBIN MHOTOWIEeH Jlarpanxa.
X 31 32 33
F(x) 5,568 5,657 5,745

1.) 0,056; 2) 0,067; 3) 0,078; 4) 0,089; 5) 0,099
1
19. Bomumcnurs wmmTerpan | = [ x®sinxdx mo Qopmyme Tpameuuii. 3HaueHuS
0

HOJBIHTETPATIbHON (PYHKIIMHU B Y3JIOBBIX TOUKAaX IPHBEICHBI B TAOJIHUIIE:

X y = f(x)
0 0
0,1 0,0010
0,2 0,0079
0,3 0,0266
0,4 0,0623
0,5 0,1199
0,6 0,2033
0,7 0,3157
0,8 0,4991
0,9 0,6345
1 0,8415

1) 0,2291;2) 0,3252;  3)0,4354;  4)0,5132; 5)0,1112.
[Tpou3BecTH OLICHKY MOTPEIIHOCTH WHTErPUPOBaHUs 10 (HopMyie Tpanenuit At GyHKIUHU
f(x) = xsinx Ha oTpeske [0;1], h=0,1
1) 0,2820; 2)0,0354;  3)0,0055;  4)0,0021; 5)0,0285.

3
21. Beruucaute uHTErpan no popmyie Cumrcona npu N=6: I v1+x dx.
0

1) 0,9951; 2) 1,8509; 3) 2,2105; 4) 3,2108; 5) 4,6665.
22. ITpou3BecTH OIEHKY MOTPEITHOCTH WHTErpUpoBaHus 1Mo ¢Gopmyiae CUMIICOHA st
byuxmn f(X)= V1+X na orpeske [0;3], h=0,5.
1)0,0008531; 2) 0,0009765; 3) 0,0010202; 4) 0,0025301; 5) 0,0031083.
23. Pemwnts MeronoM Ditnepa nuddepeHunanbHoe ypaBHeHne y' = x>+3y Ha OTpesKe [0;1] c
HavabHBIM yeoBueM y(0) = 2, mpunss mrar h = 0,2. y(1) npuHUMaeT 3HaYCHHUE paBHOE:
1) 24,5268; 2) 23,1561; 3) 22,2893; 4) 21,3294  5) 20,3381.
24. Meton Diinepa pemenus aud@epeHInanbHbIX YPaBHEHUH 3aKII0YaeTCa B LUKINYECKOM
MIpUMEHEHUH TTapbl PopMy:

1) Ayk = h-f (X YK), Yke1= Yk - Ay, K=0,1,2......
2) Ayk =h-f (X yk), yk+1= Yk - Ayk, K=0,1,2.....

3) Ayk=0,1-f (Xx Yk)' N, yk+1= Yk + Ayk, K=0,1,2.....



h
4) Ayx= 5 f (Xk, Y&)» Yke1= Yk - Ay, K=10,1,2......

5) Ayk = h-f (X« yk), Yke1= Yk + Ayk, K =0,1,2.....

25. MUcnonb3ys meron Dunepa-Kamm s nuddepeHuanbHOr0 ypaBHEHHS y’=x2 + 3y Ha

orpeske [0;1] ¢ HavanbHbIM yenoBueM Y(0)=2, npunss mar h=0.2, naiizem y(0,2).
1) 1,932; 2) 2,221, 3) 3,564, 4) 4,821; 5) 5,728.

2 2
o‘u , Ou
26. YpaBHeHHE C YaCTHBIMH TIPOM3BO/IHBIMM BUJA —— + —— = () Ha3bIBACTCA YPABHEHHUEM:
ox oy
1) mepenoca; 2) BOJTHOBBIM; 3) TerI0NpPOBOHOCTH;
4) Jlamnaca; 5) Ilyaccona.

27.

IIpuMmeHss MeTOJ CETOK, HAWTH pellleHue ypaBHeHus Jlaruiaca B ToUke p KBajapara
IIPU KPaeBbIX YCIOBUSX, YKa3aHHBIX HA PUCYHKE.

0 18 38 50

0 0

0 %
| q

0 30 30 4

1)2519;  2)1517;  3) 26,09 4)21,19;  5)16,59.

28.Jlna ¢gyskuuum u = u(X,y) YacTHas IIPOU3BOJHAS (au
X /-

j MOX€ET OBITh 3aMeHeHa
ik

PA3HOCTHBIM OTHOIICHHUEM:

1) [auj < Uik — Uik, :
ox )., h

2) Ou | Uiy ~Uigk :
ox ), 2h

l

3) al ~ Ui U ;
ox " h

2) al N Ui T U1y ;
ox ), 2h

5) al ~ Uixer —Uika .
ox ) 2h

ik

29. Vcnonp3ys MeTO] HAaMMEHBUIMX KBaJpaToB, HAUTH MPHOIMKAIONIYIO (YHKIHIO B BHIE
nuHeHoi ¢ynkimn F(X, a, B)= ax + B st pynkuuu y = f(X), 3a1aHHON B TAOIMYHOM BHJIE:



x |11 17 |24 [30
y |03 |06 |11 |17
1) y=2,375x + 1,243; 2)y=-02x+1,8; 3) y=0,735x — 0,581;

4)y=0,735x + 0,581; 5)y=2,375x — 1,243.
30. Jlns dbyHKUIMH, 31aHHOW TaOIHIICH

X 1 1,5 2 3

y 0,2 0,5 1,1 2,2

moctpoeHa npuobmKaromas guneiinas Gyakus F(X)=0,8x-1. Haiitu cymmy KBaapaToB

OTKJIOHEHHH G.

1)  1,114;2)1,25; 3) 1,36; 4) 1,42; 5) 1,58.

7. IlepeyeHb OCHOBHOW ¥ [ONOJHUTEJbHOM Y4eOHON JMTEpPaTypBhl,
He00X0AMMOi1 VIS OCBOCHUS AUCHUILIHUHBI (MOXYJIfA)

@) ocHoeHaA Tumepamypa
1. baxBanoB H.C. Yucnennsie meroasl : yueOHoe mocobue s By3oB / H. C. baxsanos, H. II.
Kunkos, I'. M. KoGenbkoB. - U3n.4-e . - M. : BUHOM. Jlaboparopus 3nanuii.- 2016. - 636¢. -
(Knmaccuyeckuit yHUBEpCUTETCKHI YUSOHUK). 27
2. Camapckuii A.A. BBeneHne B 4uCIIEHHBIE METOABI : Y4eOHOe mocodue it By30B / A. A.
Camapckuii ; MI'Y um.M.B.JlomoHnocoBa. - 3-¢ m3i..crepeorun. - M. : Jlans, 2015. - 287c. -
(Knaccuueckuilt yHuBepcUTETCKHM yueOHUK. YueOHUKHU A1 By30B. CrienuanbpHas qureparypa). 11
3. Kupees B.U. Yucnennsle METOIbI B MpUMEpax U 3ajavax : Y4yeOHoe mocobue /uis By30B / B.
. Kupees, A. B. [Tanrenees. - M. : Beicmias mkoina, 2016. - 480c. - (Ilpuxnannas maTemaTuka s
BTY30B). 12
0) oonoanumenvHan aumepamypa
1. BepxOunikuit B.M. OCHOBBI YHCIIEHHBIX METOAOB : Y4eOHUK A BY30B . - M. : Briciias
mkouia.- 2012. - 848c. 30
2.  TlupymoB VY.I'. Uucnennsie MeTofbl : YueOHoe mocodue ams By3oB / Y. I'. Ilupymos. - 2-e

U3 menp. u Join. - M. : JIpoda. — 2013.- 221c¢. - (Bricmiee oOpazoBanue). 9
3. HcakoB B.H. DnemMeHTBl YUCIEHHBIX METOJOB : YuebHoe mocobue s By30B / McakoB
Banepbsta Hukonaesud. - M. : Akagemus.- 2003. - 189c. - (Beicmiee o6pazoBanme). 11

8. Ilepeyenb pecypcoB HH(POPMANMOHHO-TEIEKOMMYHUKAIMOHHON CeTH
«/HTEepHeT», HeOOXOAUMBIX IJISl 0CBOCHH S JUCHHUILIUHBI (MOYJIs1)

1.www.nns.ru — HanimoHanbeHas »neKTpoHHast OMOInOTeKa.

2.www.rambler.ru/ — TTorckoBast cucrema.

3.www.yandex.ru/ — ITouckoBast cucreMa.

4.http://mathematics.ru/ - YueOubIit MaTepral 1o pa3InIHBIM pa3jieaM MaTeMaTHKH.

Swww.exponenta.ru - TIpumepsl NpUMEHEHHUS MAaTeMaTHUECKUX TAaKETOB B 0Opa3oBaTEIbHOM
mporiecce.

6.www.fismat.ru - Beiciias MaremaTuka JJisi CTYJICHTOB — WHTETPAJbl U MPOU3BOIHBIC, PSIIbI;
JIEKIUY, 3a/1a4M, YIeOHUKU.

9. MeToauyeckue yKa3zaHusi il 00y4alOMXCA MO0 OCBOEHUIO TUCHMILIMHBI
(Moay.Jist)

9.1 Memoouueckue pekomenoayuu 011 CmyoeHnoe
Pabouast mporpamma auctumuinabel “UucieHHbIe METOABI MPU3BAH MMOMOYb CTYAeHTaM (PU3UKO-
MaTeMaTHYecKoro QaxkyiabTeTa B OpraHH3allMd CaMOCTOSATENBbHOM paboThl MO OCBOGHHIO Kypca.
PabGouas nmporpamMma  OUCHMIUIMHBI COCTaBJieHa B COOTBETCTBUM C  TOCYAAapCTBEHHBIM
oOpa3oBatenbHbIM cTangapToM BITO. B Hell npenctaBiieHbl OAPOOHBIN TUIaH JIGKIUN MO KaXJ10H
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U3y4aeMOU TeMe, CIIUCOK OCHOBHOW U JOIIOJIHUTEIIBHON JIUTEPATYPHI; MAaTEPHAIIbI 10 MTOATOTOBKE K
7a00paTOPHBIM  3aHATUSAM, COJEpXKAlMe IUIaHbl IPOBENEHUS  3aHATHH, 3aJaHus Ul
CaMOCTOSITENIbHOW paboThl. B KoMIiekce MpeacTaBiIeHBI 3alaHUsl W TECT, OXBATHIBAIOIIME BCE
pas3zelibl Kypca, KOTOPhIE MTO3BOJIAT IIPOBEPUTH YPOBEHb YCBOEHUS M3y4eHHOro marepuaina. [Ipexne
YeM HPUCTYNUTH K BBHIOJHEHUIO 33JJaHUN Il CAMOCTOSITENIbHONU PabOThI, CTy/IEHTaM HE0OXO0IMMO
IPOCIyHIaTh Kype JIEKIMH I0 JaHHOMY paslely, H3Y4UTb DPEKOMEHIYEMYIO JIMTEparypy H
IPUCTYIUTh K BBIIIOJIHEHUIO 3a7aHusl. Paboyas mporpaMMa COAEPKHUT TaKkKE CIHCOK BOIIPOCOB K
3a4eTy 10 U3y4acMOM AUCLUILINHE.

CryneHTraMm, N3y4aroIUM JUCHUIUIMHY “UHCIEeHHBIE METOBI” PEKOMEHAYETCS: 00sI3aTEIbHOE
IOCEIIEHUE JIEKIMH IpernojaBaTels, HOArOTOBKA K Ja0OpaTOpPHBIM 3aHATHAM (IIpopaboTka
MaTepHaJIoB JICKINi, pEeKOMEH/I0BAaHHOH y4eOHOM JIUTEpaTyphl), aKTUBHAS paboTa Ha J1a00paTOPHBIX
3aHATHAX, BBIIOJHEHUE M CAAada B YKAa3aHHBIM IPENOJABATEIEM CPOK JIOMAIIHUX U KOHTPOJIBHBIX
paboT, 3a1aHuil AJ11 CAMOCTOSITENIbHOM paOOTHI.

Ha naOopaTOpHbIX 3aHATHSX 3a/JaHUsl PAcCCUMTAaHbl HAa CaMOCTOATENbHYIO pa3paboTKy
nporpaMM, HUX OTJIAAKYy W TECTHpOBaHME. BBIOOp mporpaMMHOrO CpeiacTBa JUisl peIICHUs
IIOCTaBJIEHHOW 3aJaud CTYAEHTOM OCYIIECTBJISIETCA MO CBOEMY YCMOTPEHHMIO (3TO MOXKET OBbITh
aNeKTpoHHast Tabnmna; s3bIK llackame ¢ ero rpaguuecKUMH BO3MOXHOCTSIMH, IPOTPaMMHBIC
CPEICTBA, OPUECHTUPOBAHHBIC Ha pEANIM3ALMI0 MAaTEMAaTUYECKUX PpacueTOB; S3bIKH BHU3YaJbHOI'O
IPOTrpaMMHUPOBaHUs, MO3BOJIAIOLINE CO3aBaTh COBPEMEHHBIN 0JIb30BaTEIbCKUI HHTEpdEc u ap.).
Hawnnyumnii BapuaHT — HMCNONB30BaHUE CTYACHTOM B XOJI€ peaM3allUy NMPAKTUYECKOrO 3aJaHUs
HECKOJIbKUX HPOTrpaMMHBIX cpeAcTB. llpu BbINOIHEHHMH Ja0OPAaTOPHOIO MpaKTHKyMa 3aaadeit
CTYJEHTa SBJIIETCS IOJYYEHHE JIOCTOBEPHOIO pEe3yJibTaTa C KOHTPOJEM €ro TOYHOCTHU. BaxHoe
3HaYeHue umeeT (opma IPEACTaBICHUS pPE3YIbTAaTOB, KOTOpas YKa3blBaeTCs CTYIECHTaM
npenojaBaTesieM.

9.2 Memoouueckue pekomenoayuu 013 npenooasameneil

Kypc “Uucnennble METObI” BKJIIOYAET B ce0S M3yuEHUE AJIEMEHTOB TEOPUHU MOTPEIIHOCTEN U
TEOPHUH MPUOIINKEHUN, OCHOBHBIE UHCIIEHHBIE METO/IbI aJIreOphl U MaTeMaTHYECKOro aHainu3a. B Hem
paccMaTpuBalOTCA PA3IUYHBbIE METOJbl MOCTPOEHUS HMHTEPHOJSIHUOHHBIX MHOT'OUYIEHOB, BOIPOCHI
YUCICHHOro U (depeHIupoBaHUs M HMHTETPUPOBAHUS, a TaKKE YHMCICHHOTO peIIeHUs
mubdepeHIMaTbHBIX YpaBHEHUM M YpaBHEHMH B YaCTHBIX NMPOM3BOJAHBIX. [ J1aBHask 0cOOEHHOCTH
00y4YeHMsI OCHOBaM YMCJIEHHBIX METOJIOB CBs3aHa C MHTEHCU(UKAIMEeH MPOLECcCOB MCIOIb30BAHUS
Pa3IUYHBIX CHEIUATU3UPOBAHHBIX MAaTEMaTHMUECKUX I1aKeTOB M CUCTEM IPOrpaMMUPOBAHUS
BBIUMCIUTEIBHBIX ~METONOB, KaK HWHCTPYMEHTAa pEUIeHWs NPUKIAAHBIX 3ajad. Teopus
NpUOIMKEHHOTO  pEelIeHMs] MaTeMaTHYeCKMX 3aJad  IIOCTOSHHO IIONOJIHSeTCs Bce Oouee
COBEpPILEHHBIMU YHCJICHHBIMU MeToJaMH. Bce 3To TpeOyeT ompenereHHOro ypOBHS MOHUMAaHUS,
KOTOPBI HEOOXO0IMMO 00€CTIeYUTh B paMKax AUCUUILIMHBI "UKHCIeHHbIE METOIbI".

JlMCUMIUIMHA OCHOBBIBA€TCSI HA 3HAHMSX, IIOJIYYEHHBIX CTYJAE€HTaMU IIpU H3YYCHHH
JUuciuIuine - “Anrebpa”, “Martemarnueckuil aHanu3”. HaBbIku, MOJlydeHHBIE MpU H3YYEHHUU
JUCLUIUINHEL “UUCIEHHbIE METOIBI”, MCIONb3YIOTCS CTYJE€HTaMH IIPU BBINOJHEHUM KYPCOBBIX U
JTUTITIOMHBIX pa0oT.

[Tporpamma oOyueHust Kypca “HUucieHHbIe METOABI” TOJKHA COCTOATh U3 CIIEIYIOLINX ITAIOB.
Bo-nepBbiX, 3TO OCBOEHHE MNporpaMMUpoBaHUs Ha OBM H HCHONB30BaHUS MATEMaTHUYECKUX
MIAKETOB M MPOTPaMMHBIX CPEICTB, OPUEHTUPOBAHHBIX HA PEATU3ALMI0 MaTEMaTHYECKUX PacueTOB.
Bo-BTOpBIX, 3TO OCHOBBI YHCIIEHHBIX METOJIOB, COJAEpIalllhue H3JI0KEHUE KIACCHUECKHUX 3ajau
anreOpbpl 1 MaTeMaTH4ecKoro aHanu3a. OCHOBHOE BHHUMaHHE JIOJDKHO OBITH YAEJIEHO BBIpaOOTKE
MPAKTUYECKUX HAaBBIKOB Yy CTyJIeHTOB. Teopernueckoe 0OOCHOBAHHE METOJOB PEKOMEHJyeTCs
NPUBOJIUTH JIUIIL B TOM Mepe, B KAKOH OHO HEOOXOIUMO ISl JTYUIIEro YCBOGHUS U IMPAKTUYECKOTO
npuMeHeHud. [Ipu u3ydeHHu IUCHUIUIMHBI HEOOXOAMMO oOpaliaTh BHHUMaHHME CTYAEHTOB Ha €€
IIPUKIIATHON XapakTep, Ha TO, [J€ U KOrJa U3ydaeMble TEOPETUUECKHUE TOJIOKEHUS U IPAKTHYECKHE
YMEHHMSI MOTYT OBbITh HCHOJB30BaHbl B Oyaymied JesSTeNbHOCTH, a TaKXke IOJ4YepKUBATh
0COOEHHOCTH, BO3HHUKAIOIIME NpPU NPOrPaMMHUPOBAHUM BBIUMCIUTENBHBIX 3a1ad. M3noxeHue
MaTepuaia HeoOX0AUMO BeCcTH B (hopMe, JOCTYMHONW MOHMMAHUIO CTYAEHTOB. METObl M3II0KEHUS



y4eOHOTo Marepuana cieayeT BhIOMpaTh, UCXOAS U3 TOTO, KAKOM M3 HUX Haubojee mpuemieM s
Jy4IIEro KOHTAKTa CO CTYAEGHTaMHU W JIy4IIeT0 yCBOEGHHUS MMM y4deOHoro matepuana. C Ienbio
CHCTEMAaTH3allud ¥ 3aKPEIUICHHUsI MOJYYCHHBIX TEOPETHYECKHX 3HAHUW M TPAKTUYECKUX YMEHUH
PEKOMEHIYETCS TPETyCMOTPETh CaMOCTOSTENbHYIO paboTy CTyAeHTOB. s NpoBepKH 3HAHUM
CTYZCHTOB PEKOMEHAYETCS M0 OKOHYaHWW HM3Yy4YCHHS DPa3/eioB NPOBOJUTH KOHTPOJb, KOHTPOIb
CllelyeT MPOBOJWTH B BHJE TECTOBBIX 3aJaHUi, KOHTPOJBHBIX W JAaOOPATOPHBIX paldOT, YCTHBIX
cobece]0BaHUM.

10. IlepeyeHbr  UHPOPMALNMOHHBIX  TEXHOJOTHiH, HMCHOJb3yeMbIX  NpH
OCYIIECTBJIECHMH 00pa30BaTeJILHOI0 Ipolecca Mo JAUCHMIIMHE (MOIYJII0),
BKJIKOYAsl MepeYeHb MPOrpaMMHOI0 olOecrnedeHusi W HHQOPMAIMOHHBIX
CIMPABOYHBIX CHCTEM (MPH HEOOXOAUMOCTH)

1. 06opymoBaHHBIE ayTUTOPHUH (TIEPCOHATBHBIC KOMITBIOTEPHI);

2. ayauoBHW3yalbHBIC, TEXHUYECKHE W KOMITBIOTEPHBIC CpeICTBa OO0y4YeHHs (KOMIIBIOTEpHAS

crcTeMa aBTOMaTH3alliK, MaTeMaTHIeCKUX BbruucieHuii Derive, podeccnonanbHas cpeia Juist

BBITIOJTHEHUS BBIUUCICHU Maple, snexTponHbie Tabmumbl Excel, cucrema nporpaMMHUpOBaHWS:

Turbo Pascal, o0bekTHO-OprieHTHpOBaHHAs cpena: Delphi) u mp;

3. UCTIIOJTb30BaHUE CIIAN-TIPE3CHTAIINI TIPY TPOBEACHHUH JICKIIUH M OTACIBHBIX CEMHHAPOB,;

4. Ucnonb3oBaHue BU3yanbHbIX MaTepranoB Ha DVD-nocurensx;

5. KoncynpTarus mo Bonpocam JUCIUIUTHHEI ITOCPEICTBOM AJICKTPOHHOM MOYTHI.

B pamkax yueOHOTO Kypca HCIOJB3YIOTCS AJIEMEHTHI TAKUX IMEAarorHYeCKUX TEXHOJOTHH, Kak
npobiieMHoe oOyuenue, MKT-TexHOIIOTHH, CICIYIOIIME BUIBI aKTUBHBIX U MHTEPAKTUBHBIX (HOPM
NPOBE/ICHUST 3aHATUI: Pa300p KOHKPETHBIX CHTYallMd, TEXHOJOTHs COTpyAHHYecTBa (paboTa B
MaJIBIX TPYIIax ), KOJUICKTUBHAS MBICTUTEIIbHAS ACSITEIbHOCTD, TEMATHYCCKHUE JUCKYCCHH.

Paszbop konkpemmuwix cumyayuii 3aKIHOYAETCS B aHAIM3€ M OILEHKE PA3JIUYHBIX YHCICHHBIX
METOJIOB PEIICHHS 33]1a4 BHIYMCIUTEIIBHON MaTEeMaTHKH.

Temamuueckue Ouckyccuu — TPEANONAralOT OOCYKAEHHE TMPOOJEMHBIX BOMPOCOB MEXKIY
rpynmnaMu 00ydJaromuxcs, apryMeHTUPOBAHHO OTCTAUBAIOIINX OMPEIEIEHHYIO TOUKY 3PSHUSI.

IIpobnemnoe obyuenue CBOIUTCS K CTUMYJIHPOBAHUIO CTYACHTOB K CaMOCTOSITEIbHOMN
«100bIYe» 3HAHNH, HEOOXOJUMBIX JUIS PEIICHHSI KOHKPETHOW 3a1aqH.

Texnonoeus compyonuyecmsa (padoTa B MAJIBIX TPYIIIax) COCTOUT B ((OPMUPOBAHHH YMEHHIA
3 deKkTUBHO paboTaTh cOOOIIa BO BPEMEHHBIX KOMaHJIaX U IPyNIax W J0OMBaThCS KaueCTBEHHBIX
pe3yJIbTaTOB MPH BEIOOPE METOJIa PEIICHNUS 3a/1a4H, AlITOPUTMA €€ PEIICHHUS M PeaTU3alliH PEIICHUSI
¢ ucnojab3oBaHuemM DBM.

Yoenvnuiit 6ec 3anamuii, npoeooumsix ¢ unmepaKkmueHvix ropmax, onpeoensiemcs 2iasHou
yenvto (Muccuetl) nNpocPaMMbl, OCOOECHHOCMbIO KOHMUHSEHMA O0YYAIOWUXCA U  COOEPHCAHUEM
oucyuniunsl « ducnenuvie Memoowvl», U 8 Yeiom 6 yueOHOM npoyecce OHU COCMAGIAION He MeHee
29,7% ayoumopnvix 3anamuil (onpedensemca mpedoganuamu PI'OC ¢ yuemom cneyugpurku OOII).
3anamus 1eKyuoHHo20 muna OJisi COOMBEMCMEYIOWUX SPYNI CIYOEHMO8 He MO2Yym COCMABIAmMb
bonee 36,6 % ayoumopnuix 3auamuii (onpedensemcs coomgeemcmayrouum @IOC).

11. Onucanme MaTepHAJbHO-TEXHHYECKOM Oa3bl, HeOOXOAMMOW ISt
OCYyILIeCTBJIEHHSI 00Pa30BaTEILHOI0 MPOLEcCa MO AUCHHUIUIMHE (MOLYJII0)

Jns  ocymectBiaeHus: 00pa3oBaTeNbHOTO IIpoliecca MO AUCHHUILTUHE « YucieHuvie Memoovly
(bakynbTeT pacrosaraer:

a) ayIUTOpUSMH JUIS TPOBEICHHUS JIEKIMOHHBIX 3aHATHHA, OCHANIEHHBIX MYJIbTHMEIUHHBIM
000py/I0BaHUEM, a TaKXKe CHCTEMOH 3BYKOYCHJICHUS W MHUKPO(GOHAMH MPHU MPOBEICHUM MOTOYHBIX
sarstaii (ayn. 7203; 7207; 7114);

0) KOMIBIOTEPHBIMH KJaccaMd JUIs TPOBEACHHS J1aOOpaTOPHBIX 3aHATHH, OCHAIICHHBIMH
KOMIIBIOTEPAMH ¢ MUHUMATbHBIMU CUCTEeMHBIMU TpeOGoBaHusmu: Ilporeccop: 300 MHz u Bbie;



orepatuBHas namsTh: 128 MO u BbIlIe; ApyrHe YCTPOMCTBA: 3BYKOBas KapTa, KOJIOHKHU; YCTPOHCTBO
nst arennst DVD-auckos (ayn.7208)

12. Unble cBeeHUs U (MJIH) MAaTEPHAJIbI

12.1. Ocobennocmu peanuzayuu OUCyURIUHBL 0J11 UHBATUOO08 U JIUY C
02PDAHUYEHHBIMU BO3MONCHOCHAMU 300P06bA

Hns  obecnieueHust 0Opa3oBaHUS HWHBAIMIAOB M OOYYAOIIUXCA C  OTPaHMYCHHBIMH
BO3MOXKHOCTSIMH  3JIOPOBbsl  pa3pabaThiBaeTCsl aJalTUPOBaHHAs OOpa3oBaTelbHAas MPOrpamMma,
VHJIMBUIyJIbHBIA y4eOHBIN IJIAaH C y4eTOM OCOOCHHOCTEH WX MCHXO(MHU3UYECKOTO Pa3BHTUS U
COCTOSIHUS 37I0POBBSI.

OOyyeHne 00yYalOUIMXCS ¢ OIPAaHUYCHHBIMA BO3MOXKHOCTSIMH 370POBbSI OCYILECTBISICTCS Ha
OCHOBE 00pa30BaTENBHBIX POTrPAMM, aJANITUPOBAHHBIX I 00y4SHHS YKa3aHHBIX 00yUJarOIIUXCS.

OOydenne o 00pa30BaTENBLHON MPOrpaMME MHBAIUIOB U OOYYAIOIIUXCS C OTPAaHHYCHHBIMH
BO3MOXKHOCTSIMH ~ 3JIOPOBbSI  OCYIIECTBIISIETCSI  (DaKyJIbTETOM C  y4eTOM  OCOOCHHOCTEH
NCUXO(PU3NUECKOTO Pa3BUTHUS, WHIUBUIYAIBHBIX BO3MOXXHOCTSH W COCTOSHUS 3[0POBBSI TaKUX
oOyJaromuxcs.

VHHUBEPCUTETOM CO3JIAIOTCS CHICHUAIBHBIC YCIOBHSI JIUISI TIOJIyYCHHUS BBICIIEr0 00pa30BaHMUs 110
00pa3oBaTebHBIM IPOrpaMMaM 00YYAIOLIUXCS C OTPAHUYCHHBIMH BO3MOYKHOCTSIMH 3JI0POBbSI.

12.2 3anamusn, nposooumvlie 6 uHmMeEPaKmueHvlx hopmax

O0wem aynuTopHOH
Ne Paspnen, Tema paoTel
i - B HHTEPAKTHBHBIX dopmax dopmbl paboTHI
10 BUJIAM 3aHSTHI (4ac.)
Jlexr. [Tpaktru | JIaGop.
1 Paznen Nel. Teopus 2 2 po0JIeMHast JIEKIU
HOTPEIIHOCTEH. pabora B  MajbIX
rpyrmmax
2 Paznen Ne2. Pemenue 2 2 npoOyieMHast JTeKIUs
CHCTEM JINHEHHBIX pabora B  MaibIX
YpaBHEHUH. rpyImnmnax
3 Paznen Ne3. Perenune 2 2 npoOIeMHasT JICKIHS
HEJIMHEHHBIX YpaBHEHUH U pabota B  MajbIX
CHCTEM HEJTMHEWHBIX rpyrmmax
YpaBHEHUM.
HUTOTI'O no aAucuuniInHe: 6 6

CocraBurens (u): _Pomuna A.B., noueHt

(damunus, unuyuanvl u dordxcHocms npenodasamens (e))

Maket pabGoueil mporpaMmbl TUCHMITIMHBI (MOYJs) pa3paboTaH B COOTBETCTBUU C MPUKA30M
Muno6puayku Poccun ot 19.12.2013 Ne 1367, ogoOpeH HaydHO-METOIUYECKHUM COBETOM (ITPOTOKOJ
Ne 8 01 09.04.2014 r.) u yTBepsKAeH nprKa3oM pekropa ot 23.04.2014 Ne 224/10..

MakeT 0OHOBINIEH ¢ MOIMpaBKaMU B YaCcTH TOJIMUCEH HA TUTYJIbHOW CTpaHUIle, 1.3 go0aBieHa
CTpOKa JJIsi yKa3aHHs 4YacoB, NMPOBOAMMBIX B aKTHBHOM M WHTEpaKTHUBHOM (opmax oOydeHus,
no6asiieH 1. 12.1 OcoGeHHOCTH peann3aliiy TUCIUILTAHBI TSl MHBAJTUIOB U JIUI] C OTPaHUYEHHBIMU
BO3MOXHOCTSIMH 3710poBbs (poTokos1 HMC Ne 6 ot 15.04.2015 r.), yTBepAeH NpUKa30M peKTopa.



