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HaumeHoBaH1e Opranus3atmy 1 TEXHONOTHH 3aMTEL HHGopMaLy (8
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Mopma obyueHus o4Haa
I'on npuema 2025

Canxr-[TerepOypr— 2025

(OMKHOCTS, Y4, CTENEHb, 38aKHE) ) (muuumans, pamusu)




AHHOTaNUs

JuctunnuHa «BeunciauTensHas MaTeMaTHKa» BXOJUT B 00pa30BaTeNbHYIO MPOrpPaMMy
BbICIIEr0 OOpa3oBaHHMsl — TMPOrpaMMy CIEUUAJIMTETa [0 HAMpaBICHUIO MOJIrOTOBKH/
CHELMAIBHOCTH 10.05.05 «be3onacHoCTh UH(POPMALIMOHHBIX TEXHOJIOTUI B
NPaBOOXpaHUTENbHOU cdepe» HampaBieHHOCTH «OpraHuzanyss M TEXHOJIOTUH  3alIHUThI
nHpopmanuu (B UHPOPMAIMOHHBIX cucTeMax )». uctummHa peanusyercs kadenpoit «Ne33».

JucuumuinHa HaneneHa Ha GOpMUPOBaHHUE y BBIMTYCKHUKA CIETYIOINX KOMIIETEHIIHIA:

VYK-1 «CnocobeH ocymecTBIsATh KPUTHUYECKUH aHaau3 NpoOJIEMHBIX CHUTyalMid Ha
OCHOBE CHCTEMHOTO I10/IX0/Ia, BEIPAOaThIBATh CTPATETHIO ICHCTBUI

OIIK-3 «CmocobeH HCHONb30BaTh OOIICHAYYHbIE METOJbl, 3aKOHbI  (U3HKH,
MaTeMaTU4eCKHU ammapar, METO bl MOJCITUPOBAHHS U IPOTHO3UPOBAHUS PA3BUTHSI TIPOILIECCOB U
SBJICHUH MIPU pelIeHUH MPO(ECCUOHATBHBIX 3a7a4»

CopnepxaHue TUCHMILTUHBI OXBATHIBAET KPYT BOMPOCOB, CBSI3aHHBIX C  O3HAKOMIICHUEM
CTYZCHTOB C THUIIOBBIMU 3aJla4aMy, KOTOPBIE MPUXOJUTCS PElIaTh CHEIHUAINCTaM MO YKa3aHHOM
CMEeLUAIBHOCTH.

[IpenogaBaHye NUCUUIUIMHBI MpeaycMaTpuUBaeT cleAyroume (OopMbl OpraHU3alUU
y4e0HOTO TpoIlecca: JIEKIWHU, MPAKTHUYECKUE 3aHATHS, CAMOCTOSTENbHAas paboTa CTYJIEHTa,
KOHCYJIbTAIIUN.

[TporpaMmoli JMCHMIUIMHBI MPEIyCMOTPEHBI CIEAYIOUINE BUABI KOHTPOJS: TEKYIIHHA
KOHTPOJIb YCIIEBAEMOCTH, POMEXKYTOUHas aTrectanus B popme nuddepeHInpoBaHHOTO 3a4eTa.

OOmrass TpyT0eMKOCTh OCBOCHHSI JUCITUIUIMHBI COCTaBJISeT 3 3adeTHBIX enuHuIpl, 108
YacoB.

S3bIK 00yYeHHMs 10 TUCIUTIINHE «PYCCKUHN »



1. TIlepedeHb mIaHUPYEMBIX Pe3yIbTATOB OOYUEHUS MO TUCIUILTHHE

1.1. Ilenu npenomaBaHus JUCITUTUTHHBI

ComepxaHue  TUCIMIUIMHBI ~ «BBeleHME B CICHUATBHOCTB»  ONPEICIISICTCS
rocyaapcTBeHHbIM cTangapToM 1o creruaabHocTH 10.05.03. OcHOBHas 1enb JUCITUTUTHHBI
COCTOMT B O3HAKOMJICHWH CTYACHTOB C THUIOBBIMH 3a/ladaMH, KOTOpbIE MPUXOIUTCS peIiaTh
CTEIUAIACTAM T10 YKa3aHHOW CIECIIUATbHOCTH.

OCHOBHOE BHUMaHHE yJelIsIeTcs KOHKPETHBIM 3aJadaM, a 3aTeM MPOBOJMUTCS WX
BO3MOXHOE 00001IIeHHE.

1.2. JlucuuramHa BXOJIUT B COCTaB 00s13aTelIbHOM YacTH 00pa30BaTeIbHOM MPOrpaMMBbl
BhbICIIero oopazoBanus (ganee — OI1 BO).

1.3. TlepeueHsp MmIaHUPYEMBIX Pe3yIbTaTOB OOYUCHHUS MO0 JUCIUILTUHE, COOTHECEHHBIX C
IIaHUpyeMbIMH pesyibTatamu ocBoeHus: OI1 BO.

B pesynbrare m3ydeHus MUCHMILIAHBI OOYYAFOIIUICS JOJDKEH 00JaJaTh CIIeIyOINIMMH
KOMIICTCHIIUSAMH WJIA MX YacTAMHU. KOMIIETCHIIMU U MHIUKATOPBI MX JIOCTHXKCHUS TPUBEICHBI B
tabmure 1.

Tabnuna 1 — IlepeyeHb KOMIETEHINI 1 HHIUKATOPOB UX JOCTUKEHUS

Koo n
Kateropus (rpynma) Kon v HanmeHoBaHMe WHIMKATOPA
HAaUMEHOBaHHE
KOMITETCHITUU JOCTHKEHUST KOMIIETCHIIUN
KOMITCTCHITUU
YK-1 Cnocoben
OCYUIECTBJIATh
KPUTUYECKUIN aHAIIN3
p VK-1.B.1 BnageTs HaBbIKaMU CHCTEMHOTO U
MPOOIEMHBIX
YHuBeEpcaabHbIC . KPUTUYECKOTO MBIIIICHUS ; METOTUKAMU
CUTyalllii HA OCHOBE
KOMIIETEHIIUU MMOCTAaHOBKH IIEJH, OTPeIe]ICHHs CIIOCOO0B
CHUCTEMHOTO
ee JIOCTYKCHHUS
0JIX0/1a,
BbIpabaThIBATh

CTpaTETuI0 ACHCTBUI

OI1IK-3 Criocoben

HCIIOJIb30BATh

oOmieHayYHbIC OIIK-3.3.1 3HaTh OCHOBHBIE IOHATHUS U
METO/Ibl, 3AKOHBI 3aKOHBI €CTECTBEHHBIX HAYK, METO/IbI
buzukwy, MaTeMaTH4eCKOro aHaIu3a 1
MaTeMaTu4ecKuil MO/ICTTUPOBAHUS

OIIK-3.VY.1 ymeTb ucnonb30BaTh (PU3MKO-
MaTeMaTU4eCKUi anmnapar Ajs pa3paboTKu
MaTeMaTUYECKHUX MOJICNICH SIBIICHHH,

Ob6mmemnpodeccroHanbHbIE
KOMIICTCHIIUH

arrapar, MCTOAbI
MOJCIIMPOBAHUA U
IMPOrHO3UPOBaAHUSA

Pa3BUTHUS NIPOLIECCOB
U SIBJICHUU NIpU
pelIeHnn
po(hecCHOHATBLHBIX
3a1a4

MIPOIIECCOB M OOBEKTOB MPH PEIICHUH
WH)KEHEPHBIX 33/1a4 B MPO(ECCUOHANBHON
IeSATEITBHOCTH

2. Mecro aucuumiuussl B cTpykrype OI1

JuctumimHa MOXKeT 0a3upoBaThCA HA 3HAHUAX, paHee MPUOOPETECHHBIX 00YUYaIOIIUMHUCS
pU N3YyUYCHUH CIICAYIOINX AUCHUIIINH:
JucuuiuinHa 6a3upyercsi Ha 3HAHUAX, PaHee MPHOOPETCHHBIX OOYYAIOIIUMUCS MPH H3YYCHHUU

IIKOJIbHBIX JUCITUIIIINH:
— MaTeMaTukKu

— wuHpopmatuku u UKT

3HaHus,

MOJIYYCHHBIC IIpU H3YUCHHUH MaATCpHalla HaHHOﬁ JUCHUITIUHBI,

HMCIOT KakK

CaMOCTOATCIIbHOC 3HAYCHUC, TAK U UCIIOJIb3YIOTC ITPU U3YUCHUHN APYTIUX JUCIUIIINH:




— Teopusa undopmanuu
VYnpasnenne nHGOpMaIMOHHOMN 6€301MaCHOCTHIO
VYuebHas (03HAKOMHTEIIbHAS ) PAKTHKA
VYyeOHast mpakTUKa
— Kpunrorpaguduecknue MeToIbI 3alUThl HHQOPMAIHH

3. O0BeM U TPYyA0EMKOCTh JUCIUTUTHHBI
Jlannble 00 obmieM oObeMe AMCIMIUIMHBI, TPYAOEMKOCTH OTICIbHBIX BHJIOB Y4eOHOMH
paboThI 10 AUCUUIUIMHE (M pacIpeielIeHUe 3TON TPYIOEMKOCTH 110 CEMECTpaM) MPECTABIECHbI B
Tabmuie 2.

Tabnuna 2 — O6beM U TPYIOEMKOCTh JUCIUILITNHBI

TpyaoeMkocTs 1o

Bun yueOHOM paboThI Bcero ceMecTpaM
Ne4
1 2 3

Oowan mpyooemKocmep oucyunaunbl, 3/ 108 3/ 108
3E/ (gac)
U3 nux uacoe npakmuueckoil n0020moeKu
AyoumopHnule 3auamus, BCEro Jac. 34 34
B TOM YHCJIC:

neknuu (JI), (gac) 17 17

?p&l;TPI‘IeCKI/Ie/CeMHHapCKI/Ie amsTus  (I13), 17 17

qac

nabopartopsbie padoThl (JIP), (dac)

KypcoBo# mpoekT (pabora) (KII, KP), (1yac)

JK3aMeH, (Jac)

Camocmosmenvnasn paboma, Bcero (4ac) 74 74
Buo npomesxcymounoii ammecmayuu:. 3adyer, T

mubd. 3auver, sk3zamen (3auer, [dudd. 3ay, ' Hudd. 3au.
Iz **) 3au.

Kk
IIpuMmeuanue: kaHAUTATCKUIT dK3aMeH

4. ConepsxaHue JUCIUTLTIHBI
4.1. PacnpeneneHue TPyI0EMKOCTH TUCIUILIHHBI [0 Pa3esiaM U BHIAM 3aHITHH.
Pasnensl, TeMbl TUCHMIUIMHBI ¥ UX TPYAOEMKOCTh IIPUBECHBI B TaOIHUIIE 3.

Tabnuua 3 — Pa3nensl, TeMbl JUCHUIUIMHBI, HX TPYJ0EMKOCTh

Pa3nensl, TeMbl JUCLIMIIINHEI Texuwnn | I3 (C3) 1P KII CPC
’ (dac) (qac) (qac) (qac) (qac)
Cemectp 4

Paznen 1. Brenenue B mpenMeT; TeOpus 1 8
IIOTPEIIHOCTEH.
Pazzen 2. YuCIEHHOE UHTErPUPOBAHHKE. 2 3 10
Pasznen 3. Metoapl pelieHus 3a1a4 JUHEHHOM 5 3 14
anreOpsl.
Pa3znen 4. Metoapl penieHUs HETUHEHHBIX U 4 3 14
TPaHCIICHJCHTHBIX YPaBHECHHUH.
Pa3zpnen 5. UucneHHble METOIBI PELICHUS 2 4 14
OOBIKHOBEHHBIX JU(PepeHINAIbHBIX YPAaBHEHUH.
Paznen 6. IHTepnonupoBanue U almpoKCUMAaIUs 3 4 14
GYHKIWH.




Hroro B CCMECTpE:

17 17 74

Htoro 17 17 0 0 74

[IpakTrueckas

MoAroTOBKAa  3aKJIIO4acTCA B HCIOCPCACTBCHHOM  BBLIIIOJIHCHUU

o0yYarolMMHUCST ~ ONPEAEICHHBIX  TPYAOBbIX  (YHKIMHA,  CBA3aHHBIX ¢  Oy;ymieu
po¢eCCUOHATILHON AEATEIbHOCTBIO.

4.2. CopnepxaHue pa3fesioB U TeM JEKIIMOHHBIX 3aHATUH.
CopepxaHue pas/IeioB U TeM JISKIIMOHHBIX 3aHSATUI MPUBEJCHO B TabmuIe 4.

Tabmuma 4 — Conepxanue pas/iejoB U TEM JICKITMOHHOTO IMKJIA

Howmep paznena

Hazpanue n COACPIKAHUC PAa3ACIIOB U TCM JICKIIMOHHBIX 3aHATUH

1

1. BBeneHue B JUCUMIUIMHY; IPEIMET U 33Ja4H BBIYMCIUTEIBHOU
MaTEeMAaTHKH; TIOTPEIIHOCTh: HEYCTpaHUMAas U YCTpaHNMAsT;
MOTPENTHOCTh AIIPOKCUMAIIMHU U BBIYUCIIUTEN bHAsL.

2. UnceHHOE MHTErPUPOBAHKE; 3a/1a4a YMCICHHOTO HHTCTPUPOBAHUS;
BBIYUCIICHHE OTIPEJICIICHHBIX HHTETPATIOB JICTEPMUHUPOBAHHBIMU U
CTOXAaCTHYECKUMHU METOIaMH ((OPMYITBI MTPSIMOYTOJILHUKOB, TPATICIHA,
Cumrnicona u Meroasl MonTe-Kapio); morpemaocTy hopmyn
YUCIICHHOTO UHTETPUPOBAHUS, CPABHUTEIbHBIA aHATH3 TPEUMYIIICCTB
W HEJIOCTATKOB PACCMOTPEHHBIX METO/IOB.

3. MeToapbl penieHus 3a1a4 JIMHEHHOW anreOpsl. PellieHrne cucTeMsl
nuHEeHBIX anredbpandeckux ypaBaerui (CJIAY); xnaccudpukanus
MeTo10B perienus CJIAY.; Tounsie meronbl: penienue CJIAY
METOJIaMH JTUHEHHOH anreOpbl; MeTon ['aycca (cxema eTMHCTBEHHOTO
neneHus); Metox ['aycca ¢ BBIOOpOM TIIaBHOTO JIEMEHTa; BEIYUCICHUE
00paTHOH MaTpUIlBl U onpeenuTens MeTogom ['aycca;
npuOImKeHHbIe MeToAb! pemenus CJIAY (ycrmoBus 1 CKOpOCTh
CXOJIMMOCTH ): METOJI IPOCTOH nrepanuu (Axkodn); merox 3eraens;
METOJ CKOpeHIIero cnycka (rpaiueHTa)

4. MeToabl pelieHNs] HeTMHEHHBIX U TPAHCUECHICHTHBIX YPaBHEHUN;
3TaIlbl PELICHUS HEJIMHEHHBIX 1 TPAHCLIEHACHTHBIX YpaBHEHUH (01HO
ypaBHEHHE): OTJeJICHHE KOPHEH, yTOUHEHUE PELICHNUST; TPUOINKCHHBIC
METOABI peleHns (0AHO ypaBHEHHUE): TpaQUIECKUd METOA, METO
JUXOTOMMH, METOJ X0p[, MeToa HeioToHa (KacaTelbHBIX),
MoauHIMpPOBaHHbIN MeToa HploTOHa, METOI CeKyIInX,
KOMOMHHUPOBaHHBIN METOI; MPUOIMKEHHBIE METO/IbI PELICHHS CUCTEM
HEJIMHENHBIX ypaBHeHUH: MeToa HploToHa, MeTo rpafiueHTa

5. UncneHHbIEe METOIBI PEIICHNS OOBIKHOBEHHBIX MU (DdepeHITHATEHBIX
ypasuenuii (OY); hbopmynupoBka 3agaun Komu; ogHomarossie
MeToanl pemernst OY (mepBoro mopsinka): pasjiokeHue B psij
Teinopa, merons! Pynre — Kyrra nepsoro nopsaka — Meron Jitnepa;
BTOPOTO MOPSAIKA — UCIIPABICHHBIA 1 MOIU(PHUIIUPOBAHHBIA METOIBI
Diinepa; meton Pyare — KyTra yeTBepToro mopsjaka, MHOTOIIIATOBBIC
METOJIbl: METOJI AJlaMca YEeTBEPTOI 0 MOPSIKA; OLIEHKA TOTPEILIHOCTH
MPUMEHSIEMBIX METOI0B; NPaBUiio PyHre; cpaBHEHHE OJHOIIATOBBIX U
MHOT'OIIArOBBIX METOJOB (IIOTPEIIHOCTh, TPYAOEMKOCTb, U T.II.

6. MHTeprionrpoBaHue 1 anmpokcuManus QpyHKIWN; 3a1a91
WHTEPIONIMPOBAHNA U allIPOKCUMaIMH (IpeACTaBIeHUs) QyHKIMI;
uHTepHosinnoHHbIe Gpopmyrsl ['peropu — HetoTona, Jlarpanxka u
HrroTtoHa (pasaeneHnpie pa3HOCTH); 00paTHOE HHTEPIIOIHPOBAHNE;
CXOAMMOCTb HHTEPIOISIUOHHBIX TOJTMHOMOB BBICOKHX MOPSIIKOB;
WHTEPTONMPOBAHHE CIUIAHHAMM: JIMHEHHBIC, KBAJAPATUYHBIC 1
KyOHMYeCKHe CIUIAHHBI;, OTBICKaHHE TApaMETPOB IMITUPHUYCSCKHX




(hopMyJT METOJIOM HAaNMEHBIINX KBAPaTOB; 0a3UCHBIC ()YHKIIVH,
Matpulia ['paMa U ee cBoiicTBa

4.3. Tlpaktuyeckue (CeMMHapCKUE) 3aHATUSA
TeMbl MpaKTHYECKHX 3aHATUH U UX TPYIO0EMKOCTh NPUBECHBI B TAOIHUIIE 5.

Tabnuna 5 — [IpakTuyecKkue 3aHsITHSL U UX TPYJAOEMKOCTh

N3 Hux No
No | Tembl npakTuyeckux | @OpMbI MPAKTUYECKUX | TpPyAOEMKOCTb, |IPAKTUUYECKOM |pasaeia
n/m 3aHATUH 3aHATUI (uac) MOATOTOBKH, | IUCILIHII
(uac) JIUHBI
Cemectp 4
1 | Yucnenunoe Pemenue 3agau 3 4 2
HUHTCTPUPOBAHUC
2 | Pemenue 3amaq Pemenue 3amau 3 4 3
JTUHEWHOH anreOpsl.
3 | Pemenne HeTMHENHBIX Pemenne 3amau 3 2 4
" TPAHCUCHACHTHBIX
YpaBHEHUH.
4 | YucrieHHbIE METOIBI Pemenue 3agau 4 4 5)
peneHns
O0OBIKHOBEHHBIX
IudQepeHInanbHbIX
ypaBHEHUH.
5 | MaTepnonupoBanue u Penrenue 3a1au 4 3 6
AIrpoKCUuManusa
byHKIH.
Bcero 17 17
4.4. JlabopaTtopHble 3aHATUSA
Tembl 1a00PATOPHBIX 3aHATHI U UX TPYAOEMKOCTh MPUBEEHBI B TAOIUIIE 6.
Tabmmma 6 — JlabopaTopHbIe 3aHATHS U UX TPYAOEMKOCTb
N3 Hux No
Ne HaumenoBanue nabopaTopHbIX padoT TpyROEMKOCTS, | MPAKTUHECKOH | pasjieia
/T (dac) TMOATOTOBKH, | TUCITUTI
(dac) JIUHBI

VY4eOHBIM TITAHOM HE MPEyCMOTPEHO

Bcero

4.5. KypcoBoe npoekTupoBaHue/ BHIIIOJIHEHUE KypCOBOM pabOTHI
Y4eOHbIM IUIaHOM HE MIPEyCMOTPEHO

4.6. CamocrosTtenbHas paboTa o0ydaromuxcs
Buapl caMmocTosiTenbHOM paboThI U €€ TPYA0EMKOCTh PUBEACHBI B TaOIHIIE /.

Tabnuna 7 — Buapl caMoCTOSITENILHOM pabOThI U €€ TPYA0EMKOCTh




o Bcero, | Cemectp 4,
Bun camoctosiTenbHON paboThI
qac yac
1 2 3
W3ydeHue TeopeTHueckoro Marepuana 34 34
jquctumuiiabl (TO)
KypcoBoe npoektupoBanue (KII, KP)
Pacuetno-rpaduueckue 3aaanus (PI'3)
Brimoniaenue pedepara (P)
[ToaroroBka K TeKyIeMy KOHTPOIIO 20 20
ycneBaemoctH (TKY)
Jomamnee 3amanue ([13)
KonTposbhbie paboTsl 3a0uHukoB (KP3)
IloaroroBka K MpOMEKYTOUHON
20 20
arrectaruu (I1A)
Bcero: 74 74

5. Ilepeuennb yueOHO-METOIMIECKOTO 0OECTICUCHHUSI
JUISL CAMOCTOSATENHHOU pabOThl 00yYAIOIIUXCS 110 AUCHUIUIHHE (MOJIYIIIO)

Y4eOHO-MEeTOIMYEeCKHE MaTepHaibl JJIs CaMOCTOSTENIbHOW paboThl 00ydaromuxcs yKa3aHbl B
na. 7-11.

6. IlepedeHp neUaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3IaHUMA
[lepeueHp nevaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3/1aHUM MpUBEIEH B Tadnuie 8.
Tabnuua 8- IlepedeHp MeYaTHbBIX M AIEKTPOHHBIX YUEOHBIX U3IaHUI

udp/ KonmnuecTso 5K3eMILIIpoB B
URL a P e bubnuorpaduyeckas ccpuika OUOIHOTEKE
® (KpOMe IEKTPOHHBIX IK3EMIUIIPOB)

517 [IpakTuKym 1 UHAUBUyaJbHBIE 3aJAHHS IO 29
I1 69 HHTETPATEHOMY HCUHCICHUIO (DYHKITUH OJTHOM
TIepeMeHHOM (TUIOBEIe pacueTsl) [Teker] :
yueOHOoe ocodue / B. A. bonotrok [u ap.]. -
CIIo. : JIans, 2012. - 336 c.

517 I'yeman, FOpwuii Aponosud. JInHEHHBIC 53
o6 MPOCTPAHCTBA U JIMHEHHbBIE ONEPATOPHI :
OCHOBHBIE TEOPETHYECKHE OHSITHS 1
ynpaxsaenus [Tekcrt] : yaeOHOE mocoone / FO. A.
I'ycman, A. O. CmupHoB, B. U. ®pank ; C.-
[eTepO. roc. yH-T a3pOKOCM. MPUOOPOCTPOCHUS. -
CII6. : Usn-Bo I'YAIL 2012. - 44 c.

517 HHuTerpanbpaOe ncunciaenue [Texcr] : 67
n7i3 Metoandeckue ykazanus / C.-Ilerep0. roc. yH-T
a’pOKOCM. IpUOOpoCTpoeHHus ; cocT.: [. M.
lonoBaues, 0. A. I'ycman, A. A. 3unrep. - CII6.
: Usn-Bo I'VAII 2014. - 50 c.

517 IIpenensr u mpousBogHas [TekcT] : MeTOMIECKIE 82
171 yKa3aHHs K PEIICHUIO TUCTAHTHOW KOHTPOJIBHOM
pabotsr / C.-Iletepb. Toc. yH-T a3pOKOCM.
npubopoctpoenus ; coct. I'. M. I'onoBaues [u
ap.]. - CTI6. : Uzn-so ['YAITI 2014. - 42 c.

517 Makaposa, Mapus 20
M 15 BanentunoBHa (no11.). Beiciias MmatemaTika
(Marematuka - 1) [Tekcr] : yueOHOe mocobwme. .
1. Muaterpanel / M. B. Makaposa, A. b. Ilnayenos




; C.-Iletep0. roc. yH-T a3pOKOCM.
npubopoctpoenust. - CI16. : U3x-Bo I'YAIL 2016.

-127c.
517 I'yeman, FOpuit AporoBud (o11.). Beicmas 67
I' 96 MaremaTuka. Pser [Texcr] : yueOHOE mocoOue /

10. A. T'yeman, C. II. ITombiTkus, A. O. CMupHOB
; C.-Iletep®. roc. yH-T a3pOKOCM.
npubopocrpoenus. - CI10. : Mzn-so I'YAIL 2015.

-77c.
519.6 dannees, M. A. OCHOBHEIE METOJIBI 5
D15 BBIYHCITUTEIbHON MaTeMaTuku [Tekcr] : yueOHOe

nocobue / M. A. dannees, K. A. Mapkos. - CII6.
: Jlanb, 2014. - 160 c.

517 ITuceMmennsiii JI. T. KoHCIEKT neKiuii mo 10
IT 35 BeIcmei Mmatrematuke [Tekct]: [B2 4]/ J. T.
[Mucemennsiit. - M. : Alipuc-Ilpecc, 2013 - . -
(Beicmiee oOpazoBanue). - ISBN 978-5-8112-
4000-5.Y. 1. - 12-e u3a. - 2013. -278 c.

517 [IpakTuKym 1 UHAUBUIYaJIbHBIE 3aJAHUS IO 29
I1 69 WHTErpaAITbHOMY UCUUCIECHUIO (DYHKIMH OTHOM
nepeMeHHoi (Tunosbie pacuetsl) [Tekcer] :
yueOHOe ocodue / B. A. bomotrok [m ap.]. -
CII6. : Jlans, 2012. - 336 c.

517 [a6ynuH, M. U. Teopus GpyHKIMit 19
I 13 KOMIUIEKCHOTO nepeMeHHoro [Teker] : yueOHUK /
M. 1. llla6ynun. - M. : BUHOM. JlaGoparopust
3Hanmi, 2012. - 248 c.

7. IlepedyeHb IEKTPOHHBIX 0OpPA30BATEIbHBIX PECYPCOB
UH(POPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTn «IHTepHeT»
Ilepeuenn 3JIEKTPOHHBIX 00pa3oBaTebHBIX pecypcoB MH()OPMALIMOHHO-
TEJIEKOMMYHHUKAIMOHHON ceTtu  «lHTepHEeT», HEOOXOAMMBIX [UIi OCBOEHMS JUCLUIUINHBI
npuBezeH B Tabmuie 9.

Tabmuma 9 — IlepeueHb HIEKTPOHHBIX 00pa30BaTENBHBIX PECYpcoB HHGOPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHOM ceTu «MHTepHEeT»

URL anpec HaunmenoBanue
www.intuit.ru Hammonansublii OTKpeIThI YHUBepcuTeT "UHTYUT"

8. Ilepeuens nHGOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeueHp TPOTPpaMMHOTO OOCCIICUCHUS, HCIOJIB3yEeMOr0 TPH OCYIICCTBICHUH
00pa30BaTeNBLHOTO NpOIlecca MO TUCIUTUINHE.
[lepeueHb MCHOIB3yEMOr0 MPOTPaMMHOT0 obecriedeHus npeacrapieH B Tabnuie 10.

Tabmuna 10— ITepedeHp MpOrpaMMHOTO 00SCTICUSHUS

Ne /i HaumMeHoBaHue

He nmpenycmorpeno

8.2. Ilepeuenn MHPOPMAIIMOHHO-CITPABOYHBIX CUCTEM, HCII0JIb3YEMbIX npu
OCYIIECTBJIEHUH 00pa30BaTEILHOIO Mpoliecca M0 AUCLUILUINHE

[lepeyenp ucnosb3yeMbIX HH(GOPMALMOHHO-CIIPABOYHBIX CUCTEM IPEJCTABIEH B
Tabmmune 11.

Tabnuua 11— [lepeuenb nHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM




Ne o/ HaunmenoBauue

He nmpenycmotpeno

9. MarepuanbHO-TeXHUYECKas Oa3a
CoctaB MarepHallbHO-TEXHUYECKOM 0a3bl, HEOOXOIUMOHN s  OCYILIECTBICHUS
00pa3oBaTeILHOTO IpoIiecca Mo TUCITUIUINHE, TTPEICTaBIcH B TadmuIel 2.

Ta6numa 12 — CocTaB MaTepHaIbHO-TEXHUYCCKOM 0a3bl

No HaumeHnoBaHue cocTaBHOM 4acTH Howmep aynuropun
/m MaTepHalIbHO-TEXHUYECKON 0a3bl (mpu HEOOXOAUMOCTH)

1 | JlexuuoHHas ayauTopust

10. OuenouHble cpencTBa IS MPOBEACHUS TPOMEKYTOUHON aTTeCTalluu
10.1. CoctaB OLEHOYHBIX CPEACTBIJISA MPOBEIEHHS MNPOMEKYTOUHOM aTTecTanuu
oOyJaronuxcs 1Mo AUCIUTUIMHE MPUBEACH B Tabwmie 13.
Tabnuua 13 — CocTaB OIIEHOYHBIX CPEJCTB JUISA MPOBEJCHNUS IPOMEXYTOUYHON aTTeCTalluU

Bua npoMexyTouHOH arrecTanuu [IepeyeHb OLIEHOYHBIX CPEJICTB
HuddepennmrpoBannbIii 3a4€T CnmcoK BOIIPOCOB;
TecTtsr;
3agaun.

10.2. B kauecTBe KpHTEpPHEB OIEHKH YypPOBHA COHOPMHPOBAHHOCTH (OCBOCHUS)
KOMITETEHITUH OOyYarOIIMMUCS TMPUMEHSETCS S-0abHas IIKaja OIEHKH C(HOPMUPOBAHHOCTH
KOMIIETEeHLIU, KoTopas npuBeseHa B Tabnuue 14. B Teyenue cemectpa MOXKET MCHOJb30BaThCS
100-0annpHast  mKana  MOAYJNBHO-pPEHTHHIOBOM  CHCTeMbl  YHHMBEpPCUTETa,  IpaBMIia
UCTIOJIB30BAaHUSI KOTOPOH, yCTaHOBIIEHBI COOTBETCTBYIONIMM JIOKAJIhHBIM HOPMATHBHBIM aKTOM
I'YAIL
Tabnuua 14 —Kputepun onieHKH ypoBHs ¢(hOPMUPOBAHHOCTH KOMIIETEHIIMN

O1eHKa KOMIIETEHIIAN

XapaKTepHUCTHKA C(hopMUPOBAHHBLIX KOMIICTCHIINA
5-0amibHas mKana ApaKIep Gophpo

— oOydaromuiicss TyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBIN
MaTepuar;

— YBEPEHHO, JIOTUYHO, ITOCJICIOBATEIILHO M TPAMOTHO €T U3J1araeT;

— OMHpPasiCh HAa 3HAHWS OCHOBHOW W JIOTIOJHUTEIHLHOW JIMTEPaTyphl,
TECHO TMPUBS3BIBAET YCBOCHHBIE HAYYHBIC TIOJIOKEHUS C IPAKTHUECKOM
JCSATSIIBHOCTHIO HATIPABIICHUS;

— yMeJI0 00OCHOBBIBACT U aPTYMEHTHPYET BBIJIBUTAEMbIC UM HJICH;

— JIeJIaeT BBIBOJBI M 00OOIIEHMS;

— cBOOOJIHO BJIAJICET CUCTEMOM CIICIIMAIU3UPOBAHHBIX TOHITHH.

«OTJIMYHO»
«3aYTCHO»

— oOyJaroiuiicss TBepA0 yCBOUI MPOrpaMMHBIN MaTrepual, rpaMOTHO U
MO0 CYIIECTBY H3JIaraeT €ro, OMNHpPasCh HAa 3HAHUA OCHOBHOM
JUTEPATYpHI;

— HE JIOMYCKaeT CYIIECTBEHHbIX HETOUYHOCTEM;

— YBSI3BIBAET YCBOGHHBIE 3HAHUSA C MPAKTUUYECKOM JesATENbHOCTHIO
HaIlpaBJICHU;

— apryMEHTUPYET HayUHbIE MOJIOKECHHUS;

— JieNnaeT BBIBOIBI U 0000IIECHHS;

— BJIQJICET CUCTEMOM CIEIHUATU3UPOBAHHBIX MTOHSITHM.

«XOpOo1o»
GauTCHO»




O1ieHKa KOMITETEHII

5-0aupHas mKama

XapakTepucTrka c(hpOpMUPOBAHHBIX KOMITETEHLIMI

— o0yyYaromuiicss yCBOMJ TOJIBKO OCHOBHOW TMPOTPaMMHBINA MaTepual,
[0 CYLIECTBY H3JIaraeT €ro, ONUpasCh Ha 3HAHUSA TOJBKO OCHOBHOMU
JIUTEPATYPHI;

— JIOIIyCKaeT HECYIIECTBEHHbIE OMMOKHU U HETOYHOCTH;

«yJIOBJIETBOPUTEIIHLHOY .
GATIOHOY — UCTIBITHIBAET 3aTPyJHEHUS B IMPAKTUYCCKOM MPUMEHEHUU 3HAHUU
HaTPaBIICHUS;
— ¢1ab0 apryMEHTHPYET Hay4HbIE TOJI0KEHUS;
— 3aTpyaHsAeTCs B (POPMYJIMPOBAHUH BBIBOJIOB U 000OIICHHUI;
— YaCTUYHO BJIAJACET CUCTEMOU CHEMAIU3UPOBAHHBIX TOHSATHIA.
— oOyJaromuiicss HE YCBOWJ 3HAYUTCIBHOH 4YacTH MPOrpPaMMHOIO
Marepuarna;
— JIOMyCKaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTU  MPHU
«HEYIOBJIETBOPUTEIILHO» i
paccMOTpeHHH 1po0sieM B KOHKPETHOM HaIlpaBJICHUU;
«HE 3a4TCHO»

— HE MOKET apryMEHTUPOBATh HayYHBIE TIOJIOKEHUS;
— He (GOpMYIIUPYET BBIBOJIOB M 0000IIECHUH.

— UCHBITBIBACT TPYAHOCTH B IIPAKTUYICCKOM IIPUMCHCHUN 3HaHPII>i;

10.3. TunoBbie KOHTPOJILHBIE 3aaHUS WU UHBIE MATEPUAIIBIL.
Bompocsr (3amaun) asis sk3ameHa npeacTaBieHbl B Tabauie 15.

Tabnuna 15 — Bomnpocsr (3agaun) asis sK3amMeHa

Ko
Ne /m [Tepedens BompocoB (3amau) ajis HK3aMeHa A
WHJIMKATOpa
Y4eOHBIM IIAHOM HE MPEyCMOTPEHO
Bompocsr (3amaun) mis 3adera / nudd. 3auera npeacTaBieHsl B Tabnuie 16.
Tabmuma 16 — Borpocsr (3amaun) st 3aueta / mudd. 3auera
Kon
Ne /mm [epedens BonpocoB (3amau) ais 3aueta / qudd. 3auerta
P P (3ana1) A mdh WHIUKATOpa
1 Cnioco0sI OTIEeNICHUST KOPHEH HETMHEHHBIX YpaBHEHUI VK-1.B.1

VYcnoBus cXoAMMOCTH UTEPALMOHHBIX MPOLIECCOB

Kputepun ocTaHOBKH HUTEpaLlMOHHBIX IIPOIIECCOB

MeTon penakcaiuu AJisi OTBICKaHUSI KOPHEN HETMHEUHBIX
YpaBHEHU

Meton HeroTona (MeTOMI KacaTeabHBIX )

Mommdukamus merona HeroToHa.

MeTton xopa

[IpuMenenue cxemsl ['opHEpa AJ1s1 OTBICKAHUSL KOPHEW MTOJIMHOM OB.
YeOblIeBCKUi METO MOBBIILIEHUS CKOPOCTH CXOAUMOCTH
UTEPAaUMOHHBIX METOAOB

OCHOBHBIE TEOPEMBI O MPUOIMKEHUN (HYHKIUN TOTHHOMAMHU
Teopema cy1iecTBOBaHHSI MHTEPIOIAALMOHHOTO MTOJUHOMA IS
(GyHKIW, 33 JaHHBIX TAOTUIHO

NuTepnonsanuoHHbIN nonuHoM Jlarpanxa
NHTepnonauuoHHbli nonuHoM HeroToHa

TouHOCTh TPUOIMKEHHS PYHKIIUH HHTEPIIOJISIIMOHHBIMU
MOJIMHOMAaMHU.

HHTepnoNAInOHHBIN TOJIMHOM DpMHUTa

[MocTpoeHne KyOMUECKUX HHTEPIOISIIIMOHHBIX CIUIAHHOB
Teopernueckue OCHOBBI IOCTPOCHUS KBaIpaTyPHBIX (HOpMyIT
dopmyna cpeTHUX U €€ TOYHOCTh

dhopmyma Tparmenuy U €€ TOYHOCTh

®opmyna CUMIICOHA U €€ TOUHOCTh

CriocoObI TOCTPOEHUS aTaITHBHBIX (hOpMyIT

Dopmyna Diinepa




Crnutaiie kBagpaTypa

Keanpatypabie GopMyIIbl HHTEPIOIALMOHHOTO THTIA

Metoa ["aycca [u1st BRIYMCICHUS ONPEACTICHHBIX HHTEIPAIOB
YucnenHoe audpepeHInpoBaHHUS.

BekTophbl, MaTpHIlbI ¥ Olepanuy HaJ HUMH

HopMbl BEKTOpOB 1 MaTpHIl

CoOCTBeHHBIE YHCIa M COOCTBEHHBIE BEKTOPA MATPHII
Omnpeznenurens MaTPHLBL U YKCIO 00YCIOBIEHHOCTH MAaTPHIL
CrieniaibHBIE TUITBI MATPUI] U KX CBOMCTBA

Oco0eHHOCTH pelIeHHs] CUCTEM ypaBHEHUI NPSIMBIMU METOIaMU

MerTon nociie1oBaTeabHOr0 HCKIIFOUEHUS HEU3BECTHBIX (METO.
laycca)

Meton XKopnana u npyrue momudukanuu merona ['aycca
Teopernueckue ocHOBBI MeTo1a ['aycca

Martpuunas ¢gopma merozna ['aycca n pacueTHbie GOopMyJibl METOAA
MeToJ1 IPOroHKM JJIsl pEUISHUSI CUCTEM YpaBHEHUH C
TPEXAUaroHaJbHBIMU MaTPULIAMH U €r0 000CHOBaHHE

Teopema Helimana o cxogMMOCTH MaTPUYHOTO psifia
Heo6xonumble n 10CTaTOUHBIE YCIOBUS CXOAUMOCTH
UTEPaLMOHHBIX METOOB

VYcnoBus CX0AUMOCTH peaKkCalMOHHBIX METOJIOB

MeToa npocToi UTepauuu, BEIOOP ONTUMANIBHBIX UTEPAIMOHHBIX
apaMeTpoB.

Meron Sxobu

Merton 3etinens

Merton BepxHell penakcanuu

[TomepemeHHO-TPEYTOMBHBIA METO

CTeneHHOM MEeTO 1 BEIYUCICHUS! COOCTBEHHBIX YHCEN MaTPHIIbI
MeTo npocToit UTEpAIMU JIsI PELIEHUS] CUCTEM HEJIMHEHHBIX
ypaBHEHUUI

Merton HeroTOHA JU1s penieHUsl CUCTEM HEJIMHEUHBIX YPABHEHUI
OCHOBHBIE TEOPEMBI KOPPEKTHOM pazpemmnmocTd 3a1a4d Ko u
KpaeBbIX 3aJa4 Ul OOBIKHOBEHHBIX AU (QepeHInaIbHbIX
ypaBHEHU

CeTKkH 1 ceTOUHbIE (YHKLIH

CeToyHbIe orepaTophl M UX annpokcuManus AuddepeHIuanbHbIX
OIIEpaTOpOB

Anmnpokcumanus 1uddepeHunanbHON 3a1a41 pa3HOCTHOH 3a1auei.
YCTOHYUBOCTB U CXOAUMOCTD PEILEHUS PA3HOCTHOM 337jaun
Pa3HOCTHBIE ypaBHEHHS IEPBOTO M BTOPOTO MOPSIKA
Teopernueckas 0CHOBa METO/I0B pelieHud 3agauu Komu
Ucnonb3oBanue pana Telnopa nis penienus 3aaa4 Komm

OIIK-3.3.1

Metox nomanHbIX (Ditniepa) 1 pemrenus 3aga4d Komm u ero
CXOOUMOCTh

MeTto npeuKTOp-KOoppeKkTop s peuenns 3aaad Komm u ero
MOTPEIIHOCTh

Merton Ditnepa-Koru 1 ero norpenHocThb

OpHOoIIaroBele METOABI BHICOKUX MOPSAAKOB (MeTo bl PyHre-KyTThI)
CoOcTBeHHBIE (GYHKITHH U COOCTBEHHBIEC YHCIIa Pa3HOCTHOTO
oriepaTopa BTOPOTO MOpsIKa

MHoromaroBsie pa3HOCTHbBIE METOAbI

Crioco0bI MOBBIIIEHHUSI TOYHOCTH YHCIICHHBIX METOIOB

MeTo/1B1 penieHus KpaeBbIX 3a7ad sl YPaBHEHUN C TIOCTOSIHHBIMHU
KoaphuIueHTaMu

Huckpernsnii Meton Oypbe A1 pelieHHs pa3HOCTHOW KpaeBoi
3a7a4n.

YncneHHbI METOJ] pelIeHUs] KpaeBbIX 3a/1a4 sl ypaBHEHHH C

OIIK-3.¥.1




NepeMEeHHBIMU K03 pULrEeHTaMU

YucneHHbIe METOIBI pelliCHHS KPAeBbIX 3a/1a4 ISl HEITMHEHHBIX
ypaBHEHH BTOPOTO MOpsiAKa. MeTox CTpenbObl.

Y CTOMYMBOCTD PELICHUS] TUCKPETHOM 3a1a4u

TeopeMa 0 CXOMMOCTH PEIICHHS JUCKPETHOW 3a1aun

Metoa PyHre NOBBIIIEHUSI TOYHOCTH YUCICHHBIX METOIOB PEILICHHUS
3anau Konm

OpnHomarossle MeTozp! PyHre-KyTThl 1 HX HOrpeIIHOCTh
MHoromaroBsie MeTOIbI perieHust 3aaa4d Ko (Mmeton Amamca)

[lepeyenr TeM Ui KypCOBOI'O IPOEKTHPOBAHUS/BBHINOIHEHUS KYPCOBOM pabOThI
npecTaBieHsl B Tabnuue 17.
Tabnuma 17 — [epedeHs TeM It KYpPCOBOTO POEKTHPOBAHUS/BBIIIOJIHEHHSI KYPCOBOW PaOOTHI

Ne n/m °
KYpCOBOH pabOThI

[TpumepHbIi TepeyeHb TeM JUIsl KypCOBOTO MPOEKTUPOBAHMS/BBIIOTHEHUS

Y4eOHBIM MJIAHOM HE IPEyCMOTPEHO

Bonpocel st mpoBeleHUST TPOMEKYTOYHOH AaTTECTAllM B BUAEC TECTUPOBAHHS
npecTaBicHbl B Tabumie 18.

Tab6muna 18 — [IpuMepHBIii mepedeHb BOIPOCOB JIJIsl TECTOB

No

IIpuMepHBIil IEpeUeHb BOIIPOCOB AJIS1 TECTOB

Kon
WHIU
KaTop

OyHELMA U(X,y) 330aHa Tabnuuen.

- Y1 1,2 14
0,5 1,1 14 17
0,6 1,3 1,5 21
0,7 1,8 17 2,0

on

3Ha4eHHe YAcTHON NpoM3BoAHONH i, BBIMMCAEHHOE C MOMOLLEID LIEHTPaNBHON pazHocTH B Touke X = 0,6: y = 1,2 paBHo

)3

1,5
7) 1,987
?) 2,4

'.'In'rpaElHE'HHE' B HaCTHblX NpOM3BOAHBIX BTODOMD MNOpAAKA

2 2 2
0n ﬂlﬂ:ﬂ ll+ﬂ£‘+erE+‘,ﬂ;=t|;r
B’ &y g° &

] - 2
A) MmeeT napabonr4eckMid THI, eCK Ej ~d4ac=0

B) MmeeT runepGonn4eckmi THR, ecnm bz -4ac <0

NA-gpa,B-pa

7) A-Het, B - Het
NYA-Het, B - pa
NA-aa, B -Her




Jna dhopmyn YMcneHHoOro AMdhepeHUMpPOBaHHA CNPABELNHMED] CNELyWME YTESDHIAEHHA:

J':".:I UeHTPpaNnbHbIE PAaZHOCTH MMEHT Bonee BBICOKY K TOYHOCTE, Yem OAHOCTOPOHHWE DazHOCTH
B:I CAHOCTOPOHHWE PA3HOCTH HENB3A HCNONB30BATE 4NA alnNpoKCHMaUHK I'IEpEl-Dﬁ I'IpDI-13EI-D,£I,HDﬁ

7 A-nHer,B-na
) A - Het, B - Her
Y)A-0a, B-ga

) A- na, B - Het

Paccmatpueaetca 2agada Kown ana cuctembl gnddepeHumanbHbix ypaBHeHHH

Y=y yh=p,=2
Z=y+z z(l)=z,=1

OamH war metoga 3inepa c h= U:]',ﬂ,aE'T pezynbTaT

yn=2ed =14
ANn=2d =1l
an=al 2,=12
=24 =13

YHammute NpaBMNbHYK NOCNe 0BATENBHOCTE ,ﬂ,EﬁCTBHﬁ MpH pelleHM CHCTeM NMHENHBIX ypaBHEHHﬁ METOOOM I'aycca

?) CBECTH MATPHLY K CTYNEHYaToMy BHIY
7) caenath oBpaTHLIA X04 MEeToAA raycca
?) HanNWcaTb PACWMPEHHYH MATPHLLY CHCTEMbI
7) zanMCcaTh MOMYHEHHYH CHCTEMY YPABHEHMI

ou

- - . - 2
@yHKUMA ux,y) 2a4aHa Tabnuuei. HanguTte 3HaYede YacTHON NpoM2E0AHON @f » BBIMMCIEHHDE

X 'F 3,0 3,2 3,4
0.5 1,0 1,4 2,2
0,7 1,2 1,8 2,6
0,9 1,8 2,4 3.4

MpM MNOMOLWK LIEHTPANBHONM PasHOCTH, B Todke x = 0,%; y = 3,2 (yHamuTe oaMH 3HaK Nocae 3anAaTon)

[lepeyeHp TeM KOHTPOJBHBIX Pa0OT MO AUCHMIUIMHE OOYYAIOIIMXCS 3a04YHON (HOPMBI
o0y4eHus, peacTaBiIeHb! B Tabmuie 19.

Ta6numa 19 — IlepeueHb KOHTPOJIBHBIX pabOT

Ne i/t [TepeyeHb KOHTPOJIBHBIX PaOOT

He npexycmotrpeHo

10.4. Metoguueckue ~ MaTepHaibl,  ONPENCISIONINE  MPOUEAYphl  OICHUBAHHS
WHAWKATOPOB, XapaKTEePHU3YIOIMUX JTanmbl (QOPMHUPOBAHUS KOMIICTEHIIMM, COJEpKaTcs B
JOKanbHBIX HOpMaTuBHBIX akTax [YAII, periaMeHTUpyIOUMX TOPAIOK U MPOLEIYpPY




MPOBCACHUA TCKYLICTO KOHTPOJII YCIIEBACMOCTH U HpOMe)KYTOqHOﬁ aTTeCTallunu O6y‘laIOIJ_II/IXC$I
I'VAIL

11. Meroauueckue yKa3aHusl JUTsl 00YJarOIIUXCs TT0 OCBOCHHIO TUCITUTUIAHBI

OcHOBHasl LEeNb NUCUUIUIMHBI «BBIYMCIHUTENbHAS MAaTeMaTHKa» — HAYYUTh CTYIEHTOB
HCTIOJIL30BATh YWCIIEHHBIE METOJIBI MPH PEIIEHUH 33]a4, KOTOPhIE OMUCHIBAIOTCS CHCTEMaMU
JTUHCHHBIX W HEJIMHEWHBIX YpaBHCHHU, MU(QGEpeHIINaTIbHBIMA YPaBHCHUSIMU, UHTETPATbLHBIMH
ypaBHeHUSAMH | Ap. J[aHHas MUCHMILTMHA MPU3BAaHA MOATOTOBUTH CTYJEHTOB K pa3paboTke U
MPUMEHEHNUIO BBIYUCIUTEIBHBIX AITOPUTMOB PENICHNS] MATEMATHUECKHUX 33/1a4, BO3HUKAIOIINAX B
MPOLECCE TTO3HAHUS U UCIIOJIb30BAHMS B MPAKTUYECKOMN JIEATEIBHOCTH 3aKOHOB PEAIbHOTO MUpPa
MOCPEACTBOM MAaTEMATUYECKOT0 MOJCIIMPOBAHUS.

3amaun U3ydeHUs: TUCITUTITNHBI:
- 03HAKOMJICHHUE CTYAEHTOB C IPEUMYIIECTBAMU U HEJAOCTATKAMH YUCJIEHHBIX METOJ0B PELLECHUS
3aj1ad4;
- U3yYEHHUE YHCIICHHBIX METOJIOB PELICHUS Pa3JIMYHbIX 3a]1a4;
- IPOJIEMOHCTPUPOBATL PUMEHEHNE U3YUEHHBIX METOJA0B K KOHKPETHBIM 3aa4aM.

MeToanyeckne yKa3aHusi Js  OOY4YalOUIUXCA 1O OCBOEHUIO JIEKIIMOHHOIO
MaTtepuaa

OcCHOBHOE Ha3Ha4YeHHUE JICKIIMOHHOTO MaTepuajga — JIOTMYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKOe M SICHOE HW3JIOKeHHE ydeOHoro marepuwana. Ha3zHaueHue COBPEMEHHOW JIEKIIMU B
paMKax JUCLUILIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(OPMAIMIO IO TEME, a B OCBOCHUH
(dbyHIaMEHTaIbHBIX TPOOJEM JHUCHMIUIMHBIL, METOJOB HAYYHOrO IIO3HAHWS, HOBEHUIIUX
JIOCTH)KECHUN HAy4yHOW MBICTH. B yueOHOM mporecce JEKIUsS BBIMOIHIET METOI0JIOTHYECKYTO,
OpraHU3alMOHHYI0 M UH(OPMAIMOHHYIO (YHKIMH. JISKIUs pacKphIBacT MOHATHHHBINA ammapar
KOHKPETHOM 00JIacTH 3HaHUsA, € MpoOJeMBbl, JaeT IEJbHOE MPEJICTaBICHUE O JIUCIMILINHE,
MOKa3bIBaET B3aUMOCBS3b C APYTUMH AUCIUTIIMHAMMU.

[TnanupyeMble pe3ynbTaThl IPU OCBOCHHUH 00YYAIOMMMCS JEKIIMOHHOTO MaTepHaia.

— TIOJy4eHHE COBPEMEHHBIX, LEJOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUU, YPOBEHb
KOTOPBIX OMPEACIISIETCS 1IeJIEBOM YCTAaHOBKOM K KaXKJ0M KOHKPETHOU TEME;

— TOJYYCHHE OTBITa TBOPUYECKOM pabOThI COBMECTHO C TPEIOIaBaATEIIEM;

— pasBuTHEe NPOPECCHOHATHHO—IENOBBIX  KauecTB, JIOOBM K TMpeaMery |
CaMOCTOSITEILHOI'O TBOPYECKOTO MBIIIIJICHHUS.

— TOsIBIIEHUE HEOOXOAMMOT0 HHTEpEeca, HEOOXOAUMOTO JIJIsl CAMOCTOSITENIbHOU PabOTHI;

— TIOJly4YeHHE 3HaHUM O COBPEMEHHOM YpPOBHE pa3BUTHS HAyKH WU TEXHUKHM U O
MIPOTHO3€ UX Pa3BUTHsI Ha OJIMKANIIINE TOIbL;

— HAYYHUTCSd METOJIWYECKH o0pabaThiBaTh Marepuan (BBIACIATH TJABHBIC MBICITH U
MOJIOKEHUS, TMPUXOAUTh K KOHKPETHBIM BBIBOJAM, TIOBTOPATb WX B  PA3IMYHBIX
bopMyIHpOBKax);

—  TOJy4YeHHE TOYHOT'O MOHUMAHUS BCEX HEOOXOAUMBIX TEPMHUHOB U MOHSTHI.

JIeKIIMOHHBIA ~ MaTepuad MOXKET COINPOBOXKIATHCS  JIEMOHCTpAlMed ClaioB H
WCIIOJIb30BAaHUEM Pa3AaTOYHOTO MaTepuajla NpPH TMPOBEISCHUH KOPOTKHX JUCKYyCCHH 00
O0COOCHHOCTSX MMPUMEHEHHUS OTICTbHBIX TEMATHK I10 JUCITUATIIINHE.

CTpyKTypa NpeA0CTaBICHUS JICKIIMOHHOIO MaTepraa:

— Pazgen 1. Beenenue B mpeaMeT; TEOpHsI MOTPEITHOCTEH

— Pazgen 2. YucneHHoe UHTErpupOBaHUE

— Pazgen 3. MeTozs! pemieHnst 3a/1a4 TMHEHHOM anre Opbl

— Pazgen 4. MeTo/p! pelieHNs] HENMHEWHBIX U TPAHCLEHACHTHBIX YPaBHEHUM

— Pazpen 5. YucneHHble METOBI PEICHHS OOBIKHOBEHHBIX UG GepeHINANBHBIX YPAaBHEHUH
— Pazgen 6. UaTeprionmpoBanue u anmpoKkcuMaus GyHKIUN



Metoanyeckue ykKa3aHusi AJIsi OOYYAIOIIMXCH IO MNPOXOKACHHMI0 NPAKTHYECKHX
3aHATUHI

[IpakTuyeckoe 3aHATHE SBISETCS OJHOW M3 OCHOBHBIX ()OPM OpraHM3alMM y4eOHOTO
IpoLecca, 3aKJIF0YaIOLIEeiiCsl B BHIIOJHEHUH 00y4YalOIIUMUCS 0T pyKOBOJCTBOM IMPENOIaBaTENsI
KOMIUIEKCAa Y4YeOHBIX 3a/JaHMi C IeJbI0 YCBOCHHUS HAy4YHO-TEOPETHUECKHMX OCHOB Y4eOHOM
JUCLUIUIMHBL, TPUOOPETEHUs] YMEHHI U HaBBIKOB, OMBITa TBOPUYECKOH AESATEIbHOCTH.

Llenbr0 MPaKTHYECKOTO 3aHIATHS TSI 00YYArOIIETroCs SBISIETCS MPUBUTHE 00YyJarOIIeMCS
YMEHUI 1 HaBBIKOB IIPAKTUYECKOM AEATEIbHOCTHU 10 N3y4aeMOM JUCLUILUIMHE.

[Tnanupyemble pe3ysibTaThl IPH OCBOCHUH 00yYaroleMcs MPaKTHYECKUX 3aHITHHI:

— 3aKpervieHue, yriayOrneHue, paclIMpeHHe MW JAeTaau3alus 3HAHUW TNpU PEleHUH
KOHKPETHBIX 3a/a4;

— pa3BUTHE I[I03HABATEIbHBIX CIOCOOHOCTEH, CaMOCTOATEIBHOCTH  MBILUICHHUS,
TBOPUYECKOW AKTUBHOCTH;

— OBJIAZICHWE HOBBIMM METOJAMH M METOJUKAMHM M3Y4YEHUS KOHKPETHOW yuyeOHOMH
JUCLUIINHBL;

— BbIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICJIEHHMS] TOJTYYEHHBIX 3HaHUHA JUIs
BBITIOJTHEHMS 3aJIaHMI;

— oO0ecrieyeHHe PaLMOHAIBHOIO COYETaHHUs KOJUIEKTUBHOM M MHIMBHIYaJbHOU (opm
oOy4eHws.

@YHKINUU IPAKTUYECKUX 3aHATUM:

— II03HaBaTeJbHas;

— pa3BHBAarOILAsd;

—  BOCIIUTATEIIbHAS.

[To xapakTepy BBINIOJHAEMBIX OOYYAIOIIMMCS 3aJaHU MO MPAKTUYECKUM 3aHATHUSIM
MOAPA3JEIAIOTCS Ha!

— O3HAKOMHWTEIbHBIC, IPOBOJUMBIE C LEIBI0 3aKPEIUICHWS W KOHKpPETHU3aluu
U3Y4YEHHOI'0 TEOPETUYECKOr0 Marepuraa;

— AHAJIUTHYECKHUE, CTABSILUE CBOEH LIEIbI0 MOJyYeHHE HOBOW MH(OpMAIMK Ha OCHOBE
(bopMaIn30BaHHBIX METOIOB;

— TBOpYECKHE, CBSI3aHHbIE C MOJYYCHUEM HOBOW MH(OpMAIMH MyTEM CaMOCTOSATEIbHO
BBIOpPAHHBIX TIOJXOJIOB K PEIICHUIO 3a/1a4.

@opMbl OpraHM3alMM NPAKTUYECKUX 3aHATHH ONPEAENAIOTCS B COOTBETCTBHU CO
cneun(puIecKUMU OCOOEHHOCTSIMU Y4eOHOW AMCHMIUIMHBI M LeIAMU oOydeHus. OHU MOTYT
IIPOBOJUTHCS:

— B HHTEPAaKTHBHOW ¢opme (peumieHne CUTYallMOHHBIX 33/a4, 3aHATHS 110
MOJEIMPOBAHUIO  PEAIBHBIX  YCIIOBUM, JEJIOBBIE HWIPBl, HWIPOBOE INPOEKTUPOBAHHE,
MMUTALMOHHBIEC 3aHATUS, BbIC3JHbIE 3aHATUS B OpraHu3aluu (MpeanpusiTus), aeyoBas ydeOHas
WUrpa, poJeBas WIpa, ICHUXOJIOIMYECKUN TPEHUHI, KEMC, MO3rOBOM IUTYypM, TIpPYIIIOBBIE
JIMCKYCCHH);

— B HE MHTEPaKTUBHOHN (hopMe (BBIOJHEHHE YNPAKHEHWH, PELICHUE TUIOBBIX 3a7ad,
pelleHre CUTYalMOHHBIX 3a/1a4 U JpYyroe).

Metoarka npoBeaeHHUS MPAKTUYECKOI'O 3aHATHS MOXKET ObITh pa3lIU4YHOM, NMPH 3TOM
BaXXHO JOCTIKEHHE OOIIEH 1eU JUCIUTUINHBL.

TpeGoBanus kK NPOBeICHUIO MPAKTHYECCKUX 3aHATH I

Coneprkanne MPaKTUYECKUX 3aHSATHIA COOTBETCTBYET paseliaM JICKIIMOHHOTO MaTepualia U HalpaBICHUIO
Ha QopmupoBanue obmenpodeccuonansHoi kommereHuu OK-10 u nmpodeccrnonanpabix kommereHui [1K-1 u
IMK-2. Kaxmoe npakTHYecKoe 3aHATHE IPEJIyCMaTpUBaeT KaK BBIMOJHEHHE 33aHUil TEOPETHYECKOro IIaHa Jist
IMPOBEPKU CTCHECHU OCBOCHUSA JICKHMOHHOI'O MaTcpuajia, Tak U 3alaHusd JJisI OBJIaJCHUSA HaBbIKaMHU W MCTOJaMW,
HEOOXOAMMBIMH TPHU PEIISHUH 3ajad, BCTpedaroruxcs B nocnenytomux muciuminaax OOIL. Tlpumepsr 3anad,
peiracMbIX Ha NPAKTUICCKUX 3aHATUAX, TPUBOASATCA HUXKE.



|. Iokazare, uto B MeTone HeloTona nocnenosareneHoCTE NpuOIHAKEHHHA THOO MOHO-
TOHHO YOBIBAET, THOO MOHOTOHHO BO3PACTAET, €C/IH MPOH3BOAHAA COXPAHAET 3HAK H MO~
HOTOHHA.

2. BLISCHHTE K KAKOMY H3 KOpHeil ypasnenus x> — x = 0 cxoautcs meton Heiotona,
€CJTH HAYMHATh C MPOM3BOILHOTO Xg.

3. YUHTEHIBAA, 4TO KOMIJIEKCHEIE KOPHH MOIHHOMA NONAPHO CONPAXEHHBIE X, = ¢ + i d,
NOCTPOHTB, C HCNOMB30BAHHEM ananora cxeMsl [ opuepa, anropuT™ BeIMHCIEHHA JeHCT-
BHTENBHOH H MHHMOI 4acTell ITHX KOPHEI.

4. Tloctpouts kBaaparypusie hopmynsl I'aycca npu n=2 1 ucenen0BaTe HX NOrPeLl-
HOCTb.

5. lMonyuuts kBagparypuyio Gopmyny CHMICOHA MYTEM 3aMEHBl (DYHKIHN HA OTPE3Ke
[%;_1, X;] MONTHHOMOM BTOPOIi CTENEHH.

6. Ucnonb3ya kBaapatypHele (JOPMYIIbI, HAMHCATE AITOPHTM PEILEHHS HHTETPATBHOTO

ypasuenus y(x) = f(x) + J: K(x,t) y(t) dt, rne f(x), K(x,t) - 3agannsie hyHk-
HHH.
7. llokazars, 4yTo annpoxkcuManus nepsoi npousBoaHoil dopmynamu

o 4 f(xip1) = 3 f(x) = 4f (xi42)
foi = h .
3 f () — 4 f(xia) — fxi-2)

f!:.i - Eh
PRGN
Rt = 2h

HMECT BTGIJDﬁ nopaAJoK TOYHOCTH.

I. MeTtogom OT NpOTHBHOIO A0KA3aTh Teopemy AnaMapa.

2. DLI,EHI-]TL HOPMY MOTPEMIHOCTH B CIIYYAE HATHYHA I'lﬂl'pEIJIHDCTEﬁ [NpH BEIYMHCIECHHH 3J1¢-
MEHTOB MaTPHLBI CHCTEMBL.

3. BrmiBectn hopMynBl METOJa NPOTOHKH NPH HCKIIOYEHHH HEH3BECTHRIX B MPAMOM XOJ€ B
00paTHOM MOPAJIKE.

4. Jlokasars Teopemy Heiimana B cnyuae cHMMETPHYHBIX MaTPHIL.
5. Jlokazares Teopemy Camapckoro.
=2
6. Jlokasars, uto npu BeIOOpE T fim(fl) + Lo (A) (A > 0) nopma marpuusl
OyaeT MHHHMAIBHOI.

7. Hccenenyiite cxoanMocTs MeTOAa 3eliaens, Koraa

ff|¢ri|3-"2|ﬂ:;|- i=1,..n, D<g<l.
j=1

JE]



. Toctponte pemenne gudpepeHIHANBHBIX H PA3HOCTHLIX 3a1a4. OnpenennTs NOPAI0K an-
NpoKCHMAaLNH cxemoit anddepeHIHanbHON0 ypaBHEeH! H NOPSI0K CXOAHMOCTH Pa3HOCTHO-
ro peleHHs K TOUHOMY

Yig1—¥j
1} ] g

a. ¥y =y,y0=1 F—=y,%=1 y =y

Yisa=¥j _ YVjraty¥j

= 5 Yo=1y =y

1;

b. y =y, y(0)

Yirz—2¥js1+¥j

c. v —y=0 y(0)=0, y(0)=1; — +¥41 =0, =0, y1 = h.

2. TlocTponTe uHCAEHHBI MeTOA peleHna 3aaa4un Kown 115 o0skHOBEHHOTO AH(pepeHLIH-
aNEHOTO YPABHEHHSL.

3. TlocTpouTs uHCIEHHBIH METO M IOKA3aTh €r0 CXOAMMOCTD I PELIEHHS KpaeBoil 3a1a4u
Jutst nugppepeHHaTBHOTO YPaBHEHHS BTOPOTO MOPS/IKA ¢ KPAEBBIMH YCIIOBHAMH TPETHETO
pona.

MeTtoauyeckue yKa3aHus JJisl 00y4aOIIUXCSl MO MPOXOKIEHUI0 CAMOCTOSITETbHOI
padoThI

B xoje BBIMOMHEHUS] CaMOCTOSATEIbHOM pabOThI, 00YyYAIOIIMICS BBIMOIHAET padoTy IO
3aJJaHUI0 W TIPU METOJMYECKOM PYKOBOJICTBE IMPENOJaBaTelisi, HO 0e3 ero HernocpeCTBEHHOTO
yUYaCTHS.

Jns oOyuaromuxcs mo 3a04HoM (opme oOyueHHs, camocTosITellbHAs paboTa MOXKET
BKJIIOYATh B c€0s1 KOHTPOJBbHYIO paboTy.

B mporiecce BBITIOJHEHHUS CaMOCTOSATEIBHOW padoThl, y oOywaromierocs (Gopmupyercs
1enecooOpa3Hoe IIaHUPOBAHUE PadOYero BPEMEHH, KOTOPOE MO3BOJISIET UM Pa3BHBATh YMEHHUS
U HaBBIKM B YCBOCHHHM M CHUCTEMATH3allMd MPUOOpETaeMbIX 3HAHUM, 00eCredrBaceT BBICOKUI
YPOBEHb YCIIEBA€MOCTH B TMEPHOA OOYYCHHs, IIOMOTAeT IIOJyYUTh HABHIKM IOBBIIICHUS
po¢eCCUOHATLHOTO YPOBHHI.

MeroaudeckuMl ~ MaTepuaaMHd,  HalpaBIIONIMMH  CaMOCTOSITENBHYIO  paboTy
00yJaronMXxcst SABJISFOTCS:

— y4eOHO-MEeTOIMYECKUN MaTepHrall Mo AUCIUILIINHE;

— METOJMYECKHE YKa3aHHUS IO BBIMOJIHEHUIO KOHTPOJIBHBIX palboT (A1 00ydaromuxcs
10 32049HOU (hopme 0O0ydICHHS).

MeToanyeckue yKa3aHHUs JJIs1 O0y4arOLIUXCH MO IMPOXOKICHUIO MPOMEKYTOYHOM
aTTecTalu

[IpomexxyTouHas  arTecTalusi  OOyYalOIIMXCS — MPEIyCMAaTPUBAET  OICHUBAHHE
MIPOMEKYTOUYHBIX M OKOHYATEIbHBIX PEe3yJbTaTOB 00y4eHHUs 1o aucuuruinHe. OHa BKIIOYAET B
ceost:

— 9K3aMeH — (opMa OIEHKH 3HAaHUM, MONYyYEHHBIX OOyYalolmMMCs B TMpoIecce
M3Yy4YeHUs] BCEH MUCIUIUIMHBI WM €€ YaCTH, HABBIKOB CaMOCTOATEIIBHOM pabOThl, CIOCOOHOCTH
HpI/IMeHSITI) nx i pemeHI/m HpaKTI/IquKI/IX 3a1a4. 9K33.M€H, KakK HpaBI/IHO, HpOBOILI/ITCH B
MEepUOJl SK3aMEHALIMOHHOM CECCMM M 3aBEpIIAeTCsl aTTECTAMOHHOW OLIEHKOH «OTJIMYHOY,
«XOPOIIIOY, «YIOBIECTBOPUTEIHLHOY», KHEYIOBICTBOPUTEIHHOY.

— 3a4er — 3TO (hopMa OLIEHKM 3HAHHM, MOIyYEHHBIX OO0YYAIOUIMMCS B XOJ€ M3yUCHHS
y4eOHOM IUCUUIUIMHBI B IIETIOM WM MPOMEXYTOYHAs (II0 OKOHYaHUH CEMECTpa) OLIEHKa 3HAHUI
00yJaronmMmMcs 10 OTAEIBHBIM pa3/ieiaM JUCIUTUIMHBI C aTTeCTAllMOHHOW OIICHKON «3a4TEHOY
HIIH «HE 3aYTEHO.



— uddepeHIMpoBaHHBI 3ayeT — 3TO (opMa OLEHKM 3HAHUM, MOJyYEHHbIX
oOyyaromMMcs MPU U3YYEHUN JUCLMIUIMHBI, IPU BBIIOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HayYHO-HCCIIEeI0BATENbCKIX PA0OT M MPOXOKICHUN MPAKTUK C aTTECTAlMOHHON OIIEHKOMH
«OTIUYHO», «XOPOLIO», «YIOBIETBOPUTEIHLHOY, «HEYAOBIECTBOPUTEILHOY.

CucremMa OLEHOK MpU MPOBEACHUU TMPOMEXKYTOYHOM aTTeCTalliM OCYIIECTBISIETCS B

cooTBeTCTBUU ¢ TpeboBanusiMu llonokenuit «O TekylieM KOHTpOJE YCIEBAaeMOCTH H
NPOMEXYTOUHOM arTectanuu cTyjneHToB ['YAIL oOyuaromuxcs o nporpaMmam BBICIIETO
obOpazoBanusi» u «O MOIYJILHO-PEUTHHTOBOM CHCTEME OIIEHKH KadecTBa ydeOHOH paboThI
ctynentoB B 'Y AID.



JIuct BHECEHUSI U3MEHEHUH B pabouylo IpOorpaMMy JTUCLUILUIUHBIL
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