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1. EJU OCBOEHUS IUCIUITIINHBI
[leisvMu 0CBOCHHUS TUCHUTUIMHE (MOTYIIS) SBJISIHOTCS:
®H3YHMCHHC CHCTEMBl MaTeMAaTHYCCKHX 3HAHWH ¥  yMeHud, HEOOXOAUMBIX B

HpOQECCHOHANBHON MEATENLHOCTH I
O0BEKTOB aBTOMATH3AIMK U YIPABICHHS
o0pa3oBanwus;

¢ MHTC/LIEKTYAIbHOE pasBuTHE, (

paspaboTKM MATEMAaTHYECKUX MOJENEeH IIPOIECCOB M
» JUIL U3YYCHUS CMEXHBIX AVMCUUILIAH, [IPOXOJDKEHUS

POPMHUPOBAHNUE KAYCCTB JIUYHOCTH, H606XOI[I/IMBIX JUIA

YCHGIHHOfI JKHU3HYM B COBPCMCHHOM O6IIILCCTB6; ACHOCTH M TOYHOCTH MBILIIICHUS, WHTYWIHA,

IJICMCHTEI aHFOpHTMHZqCCKOfI KYJIBTYPHI, 1

¢ hopmupoBanue |

npeacTaBJIeHId

IPOCTPAaHCTBCHHBIX Hpe)ICTaBJ'IeHI/If;I;

o0 wmIeax wu MEeToJAax  MareMarvkKy  Kak

YHHBCPCAJIBHOI'O SI3BIKA HAYKH U TEXHHKU, CpeaACTBa MOJICITTHPOBaHUS SIBJICHUH W IIPONIECCOB,

METOaaxX OIITHMU3AIUN;

®BOCIIMTAHHC KYIBTYPHl JIMYHOCTH, OTHOINEHWS K MaTeMaTHKe Kak K 4acTH
00IIeHeNOBeYeCKOil  KyNBTYDPEL, TOHUMAHHE 3HAYAMOCTH  MATEMATHKI JUIT  Hay4HO-
TEXHUYECKOTO IIporpecca.
2. MECTO AUCHAIIJIWHBI B CTPYKTYPE OIIOII BO
Hucnmmumina  «UHCICHHEIC  METOMBI» OTHOCHTCH K  0a30BOH  9acTH  OCHOBHOM

npodeCCHORANBHON 06pazoBaTeIbHOMN IIf

YOTPpaMMBI IIOJII'OTOBKU 6aKaHaBp0B II0 HaIIpaBJICHUIO

02.03.03 «MaremaTuueckoe o6ecnequH(F U aIMUHUCTPHPOBaHKE UH(OOPMAIHOHHLIX CHCTEMY.
Jis yenemmoro MsydeHust NaHHOM MMCHHIIIMHBI CTYICHT JIOJUKEH BIANCTH OGS3aTENbHBIM

MIHHAMYMOM COJEPKaHUS OCHOBHOH 0
TAHHOTO HAOpPaBIeHUs (MATEMaTHYECKO
anreOpel, muddepeHnHaTbHbEIX  ypaBH
MaTeMaTHYECKOIO aHaIn3a, aHaTHUTHYIECK
KOMIUTCKCHOI'0 IIEPEMEHHOr0. YMETh II
NPaKTHYeCKUX 3anad. Bragers mertonam

ypaBHEHHH, MH((PEepeHIMATBHOr0 H UHTY

TCOPpNH BepOHT‘HO(DTCﬁ, MaTeMaTH4YECKOH ¢

OpasoBarenpHON NPOrpamMMEI II0 MaTeMaTHKe g
M0 aHanu3a, aHAJIMTUYECKOH TEOMETpHI, IWHENHOH
CHUM). 3HaThb OCHOBHBIC [IOHSITHS METO/E]
O reOMETpHH, JIMHEHHOM anreGpel, Teopruy QyHKI[HI
PUMEHATE MaTeMaTUYECKUE METOABI IS peLIeHHs
W pemenus U (epennnanbEEX U anrebpanyeckux
TPAIBHOTO MCUMCIICHUS], aHAIUTUYECKON T'eOMETpHH,
TATUCTHKY M CIIYYalHBIX IPOIECCOB.

u

Jucnunmna GopMupyeT 3HAHHS U HABBIKH, HEOOXOIUMBIC B IPaKTUYECKON AeATENLHOCTH

KBaTA(QHIMPOBAHHOTO CIieruanucTa. B pa

MKax y4eOHOTO IIporecca MOXKET OBITh HCIONB30BaHa

IPY MOATOTOBKE BBINYCKHOM KBANH(HKALMOHHON paBOTEL

3.

KOMIIETEHIINH OBY‘IAIOllll;EFOCH, ©®OFMUPYEMBIE B PE3YJILTATE

OCBOEHWUsI ,[[I/llCHI/IHJII/IHL] (MOLYJIS)

ITpouece w3ydeHus NUCTAIUIHHEL «
CIIEIYIONTHX KOMIIETCHITHI:

Hucnennnie MCTOABI» HaIIPaBJICH Ha Q)OpMHpOBaHI/IC

No
1/

Hasganue

KOMTIETEHIIHH Hunekc

ObmexyabTyp

yHbI¢ KomreTeHuHu (OK)

CIIOCOOHOCTh TNPHUMCHATH B IO

MATEMATHYICCKUX OCHOB I/IHCbOpMaTP

peccmonasHoM smesrensHOCTH 3Hamms | OI1K-2

KM

ITpogeccnonas

ibHbIe KomueTenunn (ITK)

6a3e SI3LIKOB U IaKETOB IIPUKIIaTHbI

TFOTOBHOCTE K pa3pa60TKe MO,Z[CJII/IP);'?IO].LLI'IX aJI'OPHTMOB W peaIN3alliy UX Ha

[TKK-3

X IIPOIPaMM MO/IETUPOBAHHU S




B pesynbrare H3ydeHHS MUCIUILIMHE] CTYAEHT JOIKeH:
3HaTh:
- OCHOBHBIC TPEOOBAHWUS, IPEABLABIAEMBIC K BBIUUC/IHTENBHBIM CXEMaM: KOPPEKTHOCT,
yCTORYUBOCTh, CXOJIUMOCTS;
- BBIYHCJIATCIILHEIC METOBI B IMHEHHOI anre0pe;
- MaTeMaTHICCKYIO TEOPHIO 00pabOTKH IKCIIEPUMEHTA,
- METOJIBI U AITOPUTMBI IPUOIMIKEHHOTO HHTETPHPOBanus 1 AudGdepeHnnpoBanms;
- BBIYHUCIUATEIBHBIE CXEMBI H anropH‘IrMbI perreHys OOBIKHOBEHHBIX AU hEpeHITHANBHEIX
ypaBHEHUIL,
- IPUEMBI IPOTPAMMHUPOBAHUS IS TIepPCOHANBHBIX OBM (IBM — coBMECTHMEBIX KOMIILIOTEpPAX )
Ymern:
- 060CHOBaHHO BHIOPATh YHMCIEHHLIH METOZ, paspaboTaTh alTOPUTM PELICHHS HOCTABICHHON
3a/1a4H;
- paspaboTarb U OTIAMWTL TPOrpaMMy Ha ANTOPHTMIYECKOM si3bike C++ s pelneHms
HH)KEHEPHBIX 3a/1a4.
Baapers:
- MeTolaMu peuieHus aubQepeHIHalbHBIX ypaBHEHMH W CHCTEM € HCIIOJIB30BAHHCM
npeobpasoBanus Jlamiaca, ONTHMH3AIMOHHBIX 3a1a4 it (QYHKIHH OINHOM W HECKOIBKHX
NEPEMCHHBIX, METOAAMH JUCKPETHOH MaTeMaTHKA B HYHKIIMOHAILHOTO aHaJIH3a.

4, CTPYKTYPA U COAEPKAHUE JUCIUIIJINHBI MOAYJIs)
OG6wmas Tpy0EeMKOCTS NUCIUILIMHEL COCTABISIET 5 3aueTHEIX euunt, 180 uacos,

Buaw yuebnioii pabotsl, sionouan
CﬂMGCTﬂRTﬁHbIlym padiory CTyACHTOR OGnen DopMB TeKkytILEro
o H TPYAOEMKOCTE (1 yacax) yaeGHot KoHTpON
E g paboTst, YCIIEBAEMOCTH
g o
Ne Pasjien (Tema) g B g z '8 N (no Hedenan
n/n JHCLHITHHBE Z = = | 85| &zl & g, | DPUMCHCHHE cemecmpa),
8| 5 §| ZE| B § z o | M dopma
5 & E 5 g. & g 1S} [= | UHTEPaKTHBH TIPOMEYTOUHON
o Bl 49 g = g | bIX METOLOB ATTECTALMM
= = z (B gacax / %) (no cemecmpanm)
1 | Beraucnenune 3Havenwmit | || 1-18 || - - - - 36 | - - nepearrecTanys
3JIEMEHTAPHBIX (QYHKLIMI
Hroro 1 cemectp | 1| 1-18 || - | - - -] 36 |- . 3auer
1 | Jlunelinas anreGpa 3 12 - - 8 | -] 4/66%
2 | lpubmkennoe pemenue | 3 | 3-6 - - 18 | -| 6/50% peirTinr-
HEJTHHEHHbIX ypaBHEHUit koHTpOIL No |
3 | Merojsl  pewrennst  cuerem | 3| 79 || 6 . 4 - | 16 |- 6/60%
asre0pandyecKuX ypaBHEHMi
4 | Maremarpueckas oGpaborka | 3| 10- || 8 . + - |16 |- 6/50% peifTiur-
IKCTIEPUMEHTA 13 koHTpos No 2
S | Yncnennoe unrerpupopanue | 3 | 14- [ 4 - 2 4 |- 4/66 %
15
6 | IlpuGmmxennoe pemenve | 3| 16- || 6 - 2 18 | -| 4/50% peitrumr-
O0OBIKHOBEHHBIX 18 xonTposL Ne 3
IddepeHImanbHBIX
YpaBHeHUH W UX CHCTEM
Wtoro 3 cemectp 18 36 | - 18 126 | -| 30/55% 344€T ¢ OLeHKOH
Beero [ 3| 18 ||36 - 18 126 | -| 30/55% 3auer/ 3nuer e
OLeHICOIT




CojaepixaHnue pasaeaoB yueOHoil JHCHHILIHHEL

YpaBHEHUU U UX
CHCTEM

Ne HanveHoBaHue Copepxanue pazaena

n/m_ | paszgesia JMCHHILTHHLL |

1 Jluneiinas anrebpa 1.1, IlonaTre 0 MaTeMaTHUECKOM H (QU3HIECCKOM MOJCIUPOBAHUH,

OcHOBHEIE | BUBI MaTeMaTH4yecKux Mojeied. MaremaTuueckast
TEOPUS MOTPEITHOCTH.
1.2 OcHOBHEIE 33124 THHCITHON areOphL. -

2 pubnwxentoe 2.1. IIpubmixeRHOe pelenre anredpanIecKux B TPAHCIEHIEHTHEIX
pelenue YpaBHCHHIA, ITocranoBka  3amaun. OcHOBHass ~ Teopema
HEIMHEHHBIX MaTEeMAaTHYECKOr0 aHau3a.
ypaBHEHUH Meton menenus oTpe3ka momoaM, METO/] IPOCTON UTepaIiuy. .

2.2, Meton xopa, Meron HeoTOHa ¥ KOMOHHHPOBAHHLIA METO/I.
ANroputMbl U rpadudeckas HIUTFOCTPAIHS.

3 MeTtons! permenust 3.1. IlpsamBle METOIBI PEIICHUS CUCTEM JIMHEHHBIX anreSpandyeckunx
CUCTEM JTMHEHHBIX YPaBHEHUMA: METOJI, HCIONB3YIOMHUIT 00paTHY0 MaTpuity. PopMyIIs!
anreGpandecKux Kpamepa. '
ypaBHEHUN 3.2. Anroputm Metona I"aycca u ero ycroitunBocts. IlporpaMmuas

peaymsanus npamoro u obpatHoro xoma I'aycca. Monuduxarius
merona ['aycea - MeTos BRIOOpa ITIaBHEBIX 2JIEMEHTORB 110 CTONOIAM.
2.3. Wrepatimonnsle Meronnl pemerus CJIAY: merox mpoctoi
urepanuun | u meron  3eigend.  llporpammuas  peanuzanms
IIPUBEACHHEIX METOJIOB,

4 | Maremaruueckast 4.1. MartemaTuueckass 00paboTKa SKCIEPHMEHTANBHBIX JAHHLIX:
obpaborka UHTCPIIONUPOBAHUE M allIpokcumarust  Qyukiwit,  O6nias
JKCIIEpUMEHTA oCTaHOBKa 3amayu. [locranoBka 3ajiauu mHTEpHomsiuy, [lonsrue

KOHEYHBIX pasHocTeid. JIMHelHas MHTEPIONSnuS ¢ OCTOSHHLIM W
IEPEMEHHBIM IIIArOM,

4.2 ®opmyna Jlarpamxka. VHTepIOISIMOHNEIE TOMHHOMEI HEIOTOHA,
AJNTOpUTMBI M TporpaMMHAs peanusanus. lloustue KyOHMYeCKHX
CILIaiHOB.

4.3. Anmpoxcumarms QyHKUME OfHOM HepeMennoi. BreiGop Bua
npubmKarmed GyHKimy. Meros HaMMEHBIINX KBAIPATOB

5 Yucnennoe 5.1. Uncnennoe unTerpuponanue. IlocraHoBka 3amaun, PacuéTHbIC
HHTETpUPOBAHUC (popmMyIEl METORA IIPSIMOYTOILHUKOB M TPATIEITHIA.

5.2. Bemoj dopmynsr Cumncona. Anropurm CHMICOHA ¢
aBTOMATAYECKMM  BBIOOpOM mmara. llporpammuas peanusanms
_ IPUBENCHHBIX MCTOJIOB. )

6 [IpubnuxenHoe 6.1. IIpubmikeHHOE pemenne 0OBIKHOBEHHBIX Au(depeHIMaTLHBIX
peleHue ypaBHenui.  3anaya Komm. SIBHEIE M HesBHBIE METOABI pEIICHHS.
OOBIKHOBEHHBIX AnroputM Diinepa u mpo6iieMa yCTOWYMBOCTH BEIYMCIMTEIBHBIX
mubdepeHnManbHEIX | CXeM Ha ero mpumepe. Mopmdukarmm MeToma Difepa u

LIpOrpaMMHAS HIUTFOCTPATIHS,

6.2. OOmas cxemMa HOCTPOCHHS MeTooB Pymre — Kyrtra.
I'paduueckas u nporpammuas ummmoctpanus. OcoBeHHOCTH
MHOTOIIATOBBIX &ITOPUTMOB,

6.3.  ApToMarm3anus ~ BRIOOpa  Iara  IpPH  YHCICHHOM
nHTerpupoanuu OJ1Y.

Copnepsxanne 1a6opaTopHbIX paboT.

Pemrenme HeuueHHBIX ypaBHeHI/Iﬁ ¢ OJHOH HepeMeH}:[OI‘/JI MCTO/JIOM IIOJIOBHHHOI'O ACIICHU,

METOZOM KacaTeJIbHBIX, METOIOM XOP/T X METOJIOM HpOCTOfZ;I UTCpallH.




Pemenue muHelHbX cucrem UTCPAIMOHHBIME METONaMu. Pemenue muHeiunx CHCTEM
MeToziom I'aycca u MeTonom oprorosanmsanmy, Pemenme JIMHEHHBIX CHCTEM METOMOM IIPOCTOM
urepannu. Meron 3eitnens. Berancienue OIIpCACTUTENCH i OOPAaTHEIX MATpPHII,

Wnrepnomaposanne dymknuit ¢ momommsio MHOTO4NIeHOB Jlarpamxka wu Hprorona.
Wnrepnonmposanne crnaitnamm.

Merox HauMenpmmx KkBanparos, [loctpoerne rtpuronomerpudeckoro MHOTOYJIeHa,
AlIPOKCUMUPYIOIIETO  3a[aHHYI0 (GYHKIHIO. DBBIMHCICHIEe OPTOTOHAJIBHEIX MHOTOWICHOR
YebbimeBa. Bemucnenne MHOroOwICHOB HAWIyqIero  Cpe/IHeKBapaTHYHOTO OpHOIIIIKEHHs
DYHKIHI OPTOrOHATBHEIMU MHOTOYIICHAMIL.

Huenennoe nudepennuposanue. Yncnenmoe HHTerpupoBanue 1o Gopmynam Herotoma-
Koteca u mo gopmynam Faycca. Brumcnenue HHTErpanos meronom Monre-Kapiro.

Hpubnmkennoe pewenne 06BLIKHOBEHHBX au(GdepeHINATBHEIX  YpaBHEHHE W cHeTeM
OOBIKHOBEHHBIX I bepeHIHATLHEIX YPABHEHUH YHCIICHHLIME METOaMH

5. OBPA3OBATEJIbHBIE TEXHOJIOI MU

IIpn  mpoBexeHMn JreKUHOHHLIX  3amsTHIL IIPUMEHACTCS  KIIACCHYeCKUit  MOaxo/
IpENOiHECEH s YIeOHOTO MaTepHana, IpeiIoararomuii IpOGIIEMHYIO [IOCTAHOBKY 3a7a4 H
[ICPEXO/ K paCCMOTPEHUIO METOOB HX PElICHHS,

Pexomendyemea: Wemonssopanue MYIBTUMEMAHEIX [IPE3EHTALMI 110 PAJTy TeM Bo BpeMs
nexknuid. Ilpesentanms mossosger XOPOMIO  MILTIOCTPHPOBATE  JIEKIHMIO, JCMOHCTPHPOBATE
TOBENICHUE DYHKIMH, BU3YaTH3UPOBATH METOL [IOCTPOCHMS MOBEPXHOCTEH M T.N. B TeueHue
JICKIIMK  TIPENOJABATENIb IIOCTOSIHHO BEJET JHANOL CO CTYACHTAMM, 3alaBas M OTBeuas Ha
BOIIPOCEHL.

IIpn nmposexennu MA60PATOPHOr) NPAKTHKYMA HEOBXOIIMO CO3JIaThL YCJIOBUS IS
MaKCHMaJIbHO ~ CAMOCTOSITCIIBHOTO  BBIMOJIHEHUS nabopaTopHBIX  pabor. [TostoMy 1pm
TIPOBEACHHUH JIaOOPATOPHOTO 3AHATHS IIPEIIONABATEIIIO pPeKOMeHAyeTCs:

1. Ilposectn 9KCIPECC-OIIPOC (YCTHO MM B TECTOROM dopme) mo TCOPETHYECKOMY
MaTepuany, HeoOXOIUMOMY IS BBUIONHEHTS paboTEI (¢ oleHKO}).

2. IIpoBepuTh MIAHEI BRITOTHEHMS J1abOPaTOPHEIX PaboT, MOArOTOBRTCHHEIY CTYACHTOM
A0Ma (C OTIEHKOM).

3. Oueruts paboty cTyneHTa B nabopaTOPyy ¥ MOJTYYeHHbIE UM JAHHDIC (onenka).

4. IlpoBepuTh U BEICTABHUTD OLEHKY 3a OTYET.

JltoGast  nmaGoparopmas paGora momxHa BKITIOYATh  TIyGOKYIO  CaMOCTOATENEHYIO
IPOpaboTKy TeOPEeTHUECKOro MATCpHaNa, M3Y4CHHE METOMMK HpPOBEACHASL M ILTAHHDOBAHWE
IKCIIEPUMCHTA, ~ OCBOCHHE H3MEPHTCIBHBEIX  CPECTB, o6paboTKy ® WHTepIpeTarnuio
OKCUCPUMCHTANBHBIX  JAHHGIX. [Ipm 5TOM wacTs paGoT MOKeT He HOCHTE 00sI3aTeNbHLI
XapaKTep, a BBHIIONHATECA B PaMKaX CaMOCTOSTENBHON paboTel 1o Kypey. B pan pabot
Uenecoo0pasio  BKIIOYATH  pasiensl | ¢ AOIONHUTEILHEIME  QJIEMEHTAMH  HAYYHbIX
HCCIICNOBANNH, — KOTOpBIE — HOTPeGYIOT | yriryGieHHOM CaMOCTOSITCIILHON  TpopaboTKu
TEOPETUIECKOr0 MaTepuaa.

Ilpn opranusamun BHEAYIHTOPHOMH cAMOCTOATENbII0 PAGOTHI 10 JAHHOM IUCIIHILTHIE
[IPELIO/IABATENIO PEKOMCHYETCS HCIOMB30BATh CIICAYIOMIHIE ¢e (hopmbI:

¢ HOATOTOBKA M HAMCAHHME peepaToB, JOKIaI0B, 0YCPKOB U APYTUX MACEMEHHBIX PaboT
Ha 33JJaHHEIC TEMBL,

® IOArOTOBKA MYJIbTUMEHITHEIX TIPE3EHTALHIL:



¢ BBIIOJIHCHUE TOMAUIHUX 3afaHkii pasHooGpasHoro xapakrepa. JTo - pelIeHne 3aau;
I0J00p M H3YYEHHE JIUTEPATYPHBIX HCTOYHUKOB; MOAO0D MILTIOCTPATHBHOTO M OIHCATEILHOTO
MaTeprana Io OTACIbHBIM paszenam Kypea B ceTn Muteprer;

¢ BBIIOJHCHHC WHIMBHIYANBHLIX 3a/[aHUH, HANPABIECHHRIX Ha PA3BHTHE Y CTYIEHTORB
CaMOCTOATEILHOCTH M MHUIMATHBEL MHAMBHyaNbHOE 3a/1aHKe MOXKeT MOJIy4aTh KaK KaXKIbIi
CTY/CHT, TaK H MacTh CTYIEHTOB IPYIIIb;

TIOATOTOBKA MOKIANO0B UCCIIEOBATEILCKOTO XapaKTepa JUIS BEICTYILICHAS Ha Hay4HOM
CTYZIeHYECKOH KOHpEepeHIHH.

6. OUEHOYHBIE CPEJICTBA JUISI TEKYIIEI'O KOHTPOJISI
YCIIEBAEMOCTH, ITPOM EXKYTOYHOM ATTE CTAIIMU I1O UTOT'AM
OCBOEHUA TMCHUTIJINHGBI 1 YYEBHO-METOIUYECKOE OBECIIEYEHUE
CAMOCTOSITEJNBLHOM PABOTEI CTYJAEHTOB

cemectp 1:
a) IPUMEPHBIC 3a{AHHS/BONPOCHI 10 ne¢peaTrecTamuy (3avery):

1. OcHOBHEIE TIOHSATHS TEOPHH MOrPEIIHOCTeH, VICTOUHNKI I KIacCH(MKaIuUs OrpeNIHoc-
TeH.

2. ABCOTNIOTHAS M OTHOCHTENBHAS NOIPEIIHOCTH YHCEIL HecaTnunast sanuce mpuGIImKeH-
HOTO 4HCIIa U IIPABUIIA OKPYIICHHUS,

3. Ilomsrne sragameit qudpsr nprGIwKeHEOT0 Yncna, CR3L MEXKIY KOJIMYECTBOM BEPHEBIX
SHAKOB U IIOIPEUTHOCTBIO MPUOIMIKEHHOTO YHCIIA.

4. Ilorpemnoctd cymmBl 1 pasHo¢tu. Ilorpemsocts npomssBemenms # 4mclo BEPHEIX
3HaKoB ero. Ilorpemnocrs gactaoro, Unco BEPHbIX 3HAKOB 4acTHOTO. OTHOCHTENBHEIE
MOTPEUIHOCTH CTENEHU H KOPHSL.

5. Obmas hopMyra s IOrpeIHOCTH BOIYICICHHI. Obparuas 3anada Teopun morpemmoc-
TeH.

6. Beraucienue 3HaucHuil anreGpandeckux moMIHOMOR. Cxema 'oprepa u ee ucmonb3oBa-
HHC JULT HAXOXACHHAS I'PaHUL] ASHOTBHTETBHBIX KOPHEH TIONTHHOMOB,

7. O6obmennas cxema [opmepa. Bruucienne snagenwuii AQHATTUTHYCCKUX (QYHKIMH ¢
TOMOIUBIO CTEIIEHHEIX PSIOB.

8. Paner Teitnopa m Maxnoperna. OcTaTounbii wien s ¢opme Jlarpamxa u onenxa
IOTPETITHOCTH.

9. Pasnoxxenwe snemeHTApHBIX ysknuit B psmer T eiopa u Maxopena. Yucno © u
ITOPUTMEL €T'0 BHIUMCIICHUS, _

10. Merop mocnmenoBarenbHBIX mpuGIIKeHMA W ero UCIIOJIB30BAHME I BBLIYUCIICHHS
3HAYEHUH QYHKIUHA,

11. Anroput™  BEIMHCIEHUS KBaAparHOrO KOPHSI M €ro IeOMETPHYECKUii CMBICI.
[TpubnmkenHoe BEMICCHNE KOPHS N-OH CTeneHw.

12. Haxoxnenue wactaoro AByX umcen u obparHOl BemmumHBL Onenxa IIOTPENTHOCTH
BBEIYHCIICHUM,

0) npuMepHbIe 3a1aHHA/BONPOCHI JJIs CaMOCTOATEILHOI paboTHI CTydeHTAa:

I OCHOBHEBIE OHATHS TEOPUH TIOTpeIIHOCTeH, MCTOUMMKY 1 KacCH(pUKAIUS IOrPENTHOC-
Te,

2. AGCOMIOTHAS W OTHOCHTENBHAS MOIPENTHOCTH HHCET. Hecstrunas 3amvck npubmmken-
HOTO “MCIIa ¥ IPaBHIIA OKPYIIICHHs,

3. Ilownstrue snavarrteit tubprer npuGIHKeRHOro Yncna, CBI3D MEXKAY KOJHIECTBOM BEPHBIX
3HAKOB M TIOTPEIIHOCTBIO IPHONIIKEHHOTO YHCIIA.



4. llorpelmHOCTH CyMMBI H pasHOCTH. HorpemsocTs MpoMsBeNEHHS M YHCIO BEpPHBIX
3HAKOB ero. ITorpemnocTs yacTHOro. UHCIO BEPHBIX 3HAKOB YACTHOTO. OtHocuTenbHble
HOTPEITHOCTH CTEIICHN U KOPHL.

5. O6mas GopMyna JyIs HOrpelHOCTH BEHCIICHHIE., OGparnasd 3axa4a Teopuy TOTpEIIHOC-
Tell.

6. Brruucnenne sHageHni anreGpanueckux momuHoMoB. Cxema I OpPHEpA U €€ UCIOJIH30Ba-
HUC VT HAXOXKICHHUS I'PAHUIL ICHCTBUTENILHBIX KOPHEH OTHHOMOB.

7. Obobwennas cxema [opHepa. BBIUnCIeHHE 3HAYCHHN AHATHTHYECKIX byrKIMT ¢
IIOMOUIBIO CTETIEHHBIX PSIJIOB.

8. Psamer Teitnopa u Maxmopena. OcraTounsii wien B opme Jlarpamka u onenxa
IOrPENIHOCTH.

9. Pasnoxenwe anemeHTapnbIx (yHKnEH B paner Tednopa u Maxknopena. Uucino n u
AITOPUTMEI €T'0 BEIYHCIICHUS.

10. MeTon HOCTEeTOBATENbHBIX NPHOIIDKEHAN H Cr0 HCIIONb3OBAHEC JUIs BBIYUCIICHUS
3HaYeHnH (HyHKIMIA,

11. AITOPATM  BEIYHCIEHUS KBAIPATHOTO KOPDHS W €r0 TeOMCTPUYECKHH CMBICIL.
IIpuGmxenHOE BEMUCIIEHHE KOPHS N-0H CTENeHH,

12. Haxoxpaenue 9acTHOro AByX wumcen u obparuoif BermumHEL OUEHKA MOIrPELIHOCTH
BBLIYHCIICHUH.

cemectp 3:

a) BONPOCHI PelTHHI-KOHTPOJIST:
Ha pelTiHr-KOHTpONIB CcTyieHTaM IpeyiararoTes 3aadu mo IIPOHACHHBIM TEMaM.

BapwuanTs! 3a1a8wi1

PEATHHr-KOHTPOJIL No 1
1-10. Haiftr abcomotnyio A u OTHOCHTENIBHYIO ¢ HOTPENIHOCTH YHCIIA 4, UMEIOIIEro

TOJIBKO BEPHBIC I PEL

1

1.a=0,2387; 6. a=0,374;
2.a=3,751; 7. a=20,43;
3.a=11,445; 8. a=10,0384;
4. a=2,3445; 9. a=12,688;
5.a=28,345; 10. a=43,813.

PEeATHHI-KOHTPOJIL No 2
11 - 20, Boraucnuts no Gopmyse Cumiicona OIPCAC/ICHHBIN UATErpai QYHKIMHY C [IIarOM

b-a _ b-a 3
=——— U CIIaroM h, = 7 Pacuerts! mpoussoauts ¢ Tounocteio 10°:

10

1. fx) =2 +1, a=-1, b=9,
2. f=Al+x00"-1]  a=2, b=12.
B, f@=60-x*Nx?+1) a=-3, b=7.
14 f)=x?+3x+11, a=-2, b=8.




15.
16.
17.
18.
19.

20.

Fx) = +1)2 + x), a=-1, b=09,

f(x)=+/x" +38, a=-2, b=§
f(x) =427 - x*, a=-7, b=3

f(x)=¥x?-6x+37, a=-5, b=25,

f(x)=+2~x", a=-9, b=1,
f(x)=1/‘x2—3ix+1), a=2, b=12,

21 - 30. Meromom HauMeHBOIMX KBA/(PATOB HANTH IMIMPUUECKYIO HOPMYITy YKA3aHHOIO
BUJIA U 3HAYCHUH X My, 3aMaHHEIX Tabnumei.

21.
rx 0 1 1,5 2,5 3 4,5 5 6 oOmuit By
Y 0 67 101 168 202 310 334 404 3aBHCHMOCTH
y=ax+b
22,
[ x 46 48 50 52 54 56 58 60 o0t Br
y 500 685 925 1100 | 1325 | 1520 | 1750 950 3aBUCUMOCTH
y=ax
23. _
X 1 0,5 0,3 0,25 10,2 0,17 0,14 0,12 o0 BU
Y 3 2 1,6 1,5 1,4 1,3 1,3 1,2 3aBHCHMOCTH
y=a+é
i p
24,
| x 1 2 3 4 5 6 7 8 oO1Iuii Bug
y 521 | 308 240 204 | 183 175 159 152 3aBHCHUMOCTH
b
y=a+—
X
25.
X 1 2 3 4 5 6 7 8 obmui Bun
Yy 0,33 | 0,49 0,59 0,65 0,71 0,75 0,77 0,81 3aBUCHMOCTHU
y=ax+b
26.
x 1 2 3 4 5 6 7 8 oOnumit Bua
Yy 56,9 | 67,3 81,6 201 240 474 490 518 38BHCHMOCTH
y=ax’
27,
X 0 0,2 0,5 1 1,5 2 2,5 3 001t BUn
y 1 1,2 1,5 2,0 2,5 3,0 3,5 4,0 3aBUCHMOCTH
y=ax’
28.
[x [T o] 4 710 [ 15 oai | 29 [ 36 [ si oOmyit BH T




y 0 41 106 145 | 205 285 350 3510 3aBUCHMOCTHU
29,
[ x 57 [ 60 65 70 75 84 | 90 | 105 0B BHI
y 67 71 76 80 | 86 93 | 99 114 3aBHCHMOCTH
y=ax+b
30.
[ x 1 3 6 14 20 30 51 60 ofwmit Buy |
Y 16 26 40 82 115 164 270 313 3aBHCHMOCTH
y=ax’

PeATHHT-KOHTPOJIL Ne 3

31 - 40. JTano muddepennmansuoe YPaBHEHHME BTOPOro MOPSIAKA BUIA

Fy,y,y")=0

C HAYAJILHBIMHU YCIIOBHSMHU

y(xo)=:yo n y'(xo)=y(’>-

At nmamnoro  muddepenmuambHoro YPAaBHCHUSl  HallTH  pellleHue  y= y(x),
YAOBJICTBOPSIOIICE 3aIaHHOMY HAYAIEHOMY YCIOBHIO, B BH/IC:

a) NSATH OTIIMYHBIX OT HYJIS WICHOB PA3JIOXKCHUSL B CTETMCHHOM s,

6) mo merony Pymre-Kyrra cocraButs TabNMIy 1IPUOIMKEHHBIX 3HATCHU pelieHus
CHCTEMBI Tu((DEPEHINANbHEX ypaBHEHN II€PBOTO  MOPSIIKA, COOTBETCTBYIOIIECH 3aIaHHOMY
YPaBHEHHIO, HA OTPE3Ke [O; 0, 5] ¢ marom A=0,1.

Bee meramenenms mpomseommre ¢ OKPYINICHHEM JI0 IIATOI0 JAECATHYHOTO 3HAKA.
PesynpraTer, monyuennse IYHKTax a) ¥ 6), CPaBHATE.

3L y"=5y"+4y=0, (0)=0, »'(0)=1.

32. y"+2y +y=0, »(0)=0, y'(0)=2.

33. y'=6y'=7y=0, »(0)=1, »'(0)=1.

34. y"+7y'-8y=0, »(0)=0, »'(0)=0.

35. y"-10y"+25y=0, (0)=3,

36. y"=5y" +6y=0, »(0)=2, y

37. y"+5y'+6y=0, (0)=0, y

38. y'—6y'+5y=0, »(0)=2, y

39. y"+4y'+3y=0, y(0)=0, y'(O):L

40. "+ 6y'+8y=0, »(0)=2, »'(0)=1.

0) BonpockI k 3auery ¢ omenKoii:

1. Anroput™ Metona I'aycca u ero YCTOHYMBOCTE

2. Metox mpocTaix urepanuit mpu pemennn CJIAY, Jlocratoumnoe YCJIOBHE CXOTUMOCTH
HTCPAIlMOHHOTO TIpoLecca.

3. Meron 3eitnens mpu pemennu CJIAY. JlocraTounoe YCIIOBHE CXOIMMOCTH METOja
3etinens

4. Otpencrue kopmeit ypaBHeHHS (rpaduyecku u AHATUTHYECKH). YTOUHEHHE KOPHS
METOZOM IIOJIOBUHHOTO JICJICHU.

5. YTouHEeHNe KOPHS YPaBHEHNS METOIOM Xopx



6. YTouHEHHE KOPHS YpaBHEHHS METO/OM KACATE LHEIX

7. YTOYHEHHE KOPHS ypaBHEHHS KOMOHHHPOBaHHEIM METOIOM.

8. Unrepnomuposanve ¢yuxunn. JIumeitnas HHTCPIOJISIMS, MOTPEITHOCT JIMHEHHOMN
UHTEPIOJIAIAN

9. HHTepNOJAUMOHHBI MHOrOY/ICH Jlarpamxa, omeHka morpemxoctd. KomeuHble
pasHOCTH

10. Mnreprmonsunoneii MEOrowen HploTona JUISL PABHOOTCTOAMMX y370B (1-ag u 2-as
bopMyIILI).

11. Anmpoxcumarms dyHKImE  01HOHN LepeMeHHOH. BeiGop Buma mpubmmxarorieit
bynxmumr. MeTox cpenux H METo HAUMEHBIIIX KBaJIPATOB.

12. Yucnennoe unrerpuporanne. Metoy IPAMOYTOJIbHUKOB M METOM TPAIELNLL.

13. Yncnennoe unrerpuponanue. Brsoj bopmynbr Cummcona (mapaGosr).

14. ®opmyaer I'aycca npy quciennom uHTeTpHpoBanu. [lonurom Jlexaumpa.

5. 3amava Komm. Merox Jiliiepa mpH perenun aupbepeHIHATEHOrO YPaBHEHHUS W
cucreM OJ1Y. Moandukanuu metona Oiinepa.

16. MeTox Pyrre-Kytra, rpaduueckas HIUTIOCTPAIIHSI,

17. MHOrOMIAaroBEe METOIEL AunroputMm Anamca.,

B) BOIIPOCHI VI CAMOCTOSITEIbHOIT PAGoThI:

1. IIporpamMMupoBanue Ha aNTOPHTMAYECKOM S3b1Ke C++. Wnrerpuposannsie nakerst
MathCAD 6.0 u Maple V R4. Coctas u (DYHKIIHOHANIBHEIE BO3MOKHOCTH AKETOR. Baxwelimue
OIIEPATOPEI

2. TlorpemHoCTr BEIYHCIEHHIL. Onpenenenne kojmvecTBa BepHBIX 3HAYAIMX muhp.
[Torpemnocty anreGpanyveckux omepamuii. IIpaBmia okpyrieHms.

3. Meromp!l peleHns HenMHEHHBIX YPaBHEHHH: TpaduyecKmi, XOpA, KacaTesbHbIX,
urepanuif. OumeHKa morpemHocTei. TpeGosanus x BBIMHCIIUTEIIEHOMY — alrOpUTMY.
YCTOHYMBOCTE ¥ CIIOKHOCTB AITOPAUTMA.

4. MeTobl YMCIeHHOTO PEIeH s! CHCTEM JTHHCHKIBIX U HCIIMHCWHLIX YpaBHEHHMH, Y CIIoBHs
CXOIUMOCTH METOZOB ¥ OIIEHKA [TOTPEITHOCTEH,

5. YACNIeHHOe HHTErpUpPOBAHHE. Iorpemuocty uncnenHoOro UHTETpUpOBaHus, UncneHHoe
maddepentpponanme.

6. Wureprnomsnuonsse hopmyis: Jlarpamka u Hrrorona. CpennexBanpatnueckoe u
PaBHOMEPHOE NPUONIKEeHHE (DYHKITHI.

7. Ilpwbmmxennoe permenue mnddepeHIMaNbHEX  ypaBHeHUH ¢ YaCTHBIME
npoussoaHbIMY. Kitaccuukanms nuddepennumansupix YPaBHCHUMN ¢ YaCTHBIMU ITPON3BOTHBIMU:
apabonuyeckue, SIUTHITHYCCKUE 1 runepQosimdeckue ypasHenus. | 'panndmsie ycinoBud 1-ro, 2-
ro ¥ 3-ro poma. SIBHbIC W HESBHBIC BBHIMHCITHTCIBHBIC CXCMEL IpU PEUICHUH YpaBHEHHH
apaboIMYecKoro TUIa.

7. VAEBHO-METO/INYECKOE U HH®OPMAIIMOHHOE OBECIEYEHHUE
JAUCTUIIIAHBL (MOJIY JIST)
a) OcHoBHasn auTepaTypa.
Konpaxor H.C. OcHOBEI uncieHHBIX METOJOB/IIPaKTUKYM. - MocKoBCKHit IYMaHUTapHLIHN
yHuUBEpCHTeT. - 92 ¢. 2014, — Pexxum focryrma: http://www. iprbookshop. ru/36690
Yncaenusie MeToxEI U IporpaMmupoBanue: Yuebunoe mocobue / B.JI. Komnaer; Ion pen.
JLI. Tarapunoit. - M.: UJ] ®OPYM: HUL] NTHOPA-M, 2014. - 336 c.: mr; 60x90 1/16. -



(IIpodeccuonansroe obpazopanue). (mepemwrer) ISBN 978-5-8199-0333-9, 300 ax3. . — Pexum
Aoctyna: hitp://znanium.com/catalog.php?bookinfo=452274

HucneEHbIe METOE B 3a/1a4ax U YHPaXHeHHsX [DIIeKTPOHHELA pecype]: yueGHOoe mocobue
/ H. C. Baxsaios, A. B, Jlanuy, E. B. UmioHkos ; oA peft. B. A. Canosnmyero. - 4-¢ usj. (51.).
- M. : BUHOM, 2015. http://www.studentlibrary.ru/book/ [SBN9785996329809.html

ONEKTPOHHOE U3/laHKE HA OCHOBe: UMCIICHHLIE METOMBI [DNeKTpoHHEIT pecype] @ yuel.
nocobue / E.B. Kapmanoga, - 2-¢ H3M., crep. - M. : ®JIMHTA, 2015. - 172 ¢. - ISBN 978-5-
9765-2303-6. . — Pexxum ocryma; http://www.studentlibrary.ru/book/ISBN978597652303 6.html

0) Jononuurenpuasn JUTEpaTypa,

CoGonesa O.H. Bpenenue B umcieHmHbIe METOALI [DIeKTpORHEI pecype]: yueGHOE
nocobue/ CoboneBa O.H.— ODIEKTPOH. TEKCTOBBIC AAHHBIE.— Hosocubupek: HosocuGupcekuii
TOCYNapCTBEHHBIN TeXHUYeCKHH yHHBepcuTeT, 2011~ 64 ¢ . — Pexum nocryna: http://www.
iprbookshop. ru/45362

3ammsusk, B. E. Teopus u IIpaKTHKA IO BBIMMCIMTENbHON MaTeMaTHKe [DeKTpOHHbIH
pecype] : yueb. mocobue / B, E. anuzusik, I, U, Menanoscxas. - Kpacrospek : Cus. benep. yu-
T, 2012. - 174 ¢, - ISBN  978-5-763 8-2498-8. —  Pexum JocTyIa;
http://znanium.com/catalog.php?bookinfo=441232

T'opnos B.H., Eprkosa H.W1. Merons BEIYHCITUTENLHON MaTeMATHKH Ui HEPCOHATBHBIX
KOMIIEYOTEPOB. AJITOPUTMEI M IPOTPaMMEL: Y46, mocobue - Bragumup, Bal'VY, 147 ¢.

B) MuTeprer-pecypcsl.

1. 3BC « IPRbooks» - http://www.iprbookshop.ru/

2. OBC «Znaniumy - http://znanium.com/

3. Omextponnas 6utmmorexa Bal'Y - hitp:/library.visu.ru/

8. MATEPUAJNBHO-TEXHUYECKOE OBECIIEYEHUE
AUCHUILIMHBI (MOYJIS)
Mt mpoBeseHnsT  1aGOPATOPHBIX  3aHSTHI DpeZHasHAYCHa — CHEHUATM3MPOBAHHAS
NabOPATOPHSI, TTO3BOISIOMIAS IPOBOINTE MYNbTHMEOUNHEIE 3aHATH.
MUt BemIONMHEHHS  naGopaTOpPHEIX paboT wmecmosb3yeTcs  Kiace KOMIIBIOTEPOB, C
IIPOrpaMMHEIM O0ECIIEYECHHEM: SI3BLIK lporpammuposanus C-++; Microsoft Office Word s
OhOPMIICHHS OTYETOB.
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