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AHHOTaUs

Jucuunnuna «BeruucnurenabHas MaTeMaTHKa BXOAUT B 00pa30BaTeIbHYIO MPOTrpamMmy
BBICIIETO O0pa3oBaHUS — TPOrpaMMy CHEIUAIMTETa I10 HAMpPaBJICHUIO TOJITOTOBKHU/
CIIELINATILHOCTHU 10.05.05 «be3onacHocTh HH(pOPMaITMOHHBIX TEXHOJIOTUN B
MIPABOOXPAHUTEILHON cdepe» HampaBieHHOCTH «OpraHu3anus W TEXHOJOTHH  3allUThI
uH(popManuu (B UHPOPMAIIMOHHBIX cUcTeMax )». JucuurrHa peanusyetcs kadeapoit «Ne34y.

JlucuurinHa HareleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITCTESHITUH:

VYK-1 «Cnoco0GeH oCyImecTBIsATh KPUTUYECKHH aHalu3 MPOOJEMHBIX CHUTYalluid Ha
OCHOBE CHCTEMHOTO I0JIX0/Ia, BEIpabaThIBaTh CTPATETHIO JCHCTBUN

OIIK-3 «CnocobeH HCIoab30BaTh  OOIIEHAYYHbIE METOABI, 3aKOHBI  (DHU3UKH,
MaTeMaTUYeCKHl anmnapar, METO bl MOJCIUPOBAHKS U IPOTHO3UPOBAHUS PA3BUTHSI IIPOLIECCOB U
SBJICHUY TPU peLICHUH NMPO(EeCCHOHAIBHBIX 3a/1a4»

CopnepkaHue TUCHUIIIUHBI OXBAThIBAET KPYT BOIIPOCOB, CBA3AHHBIX C  O3HAKOMJICHUEM
CTYJEHTOB C TUIOBBIMH 3aJla4yaMU, KOTOPbIE MPUXOTUTCS PEIIaTh CIEeIHATUCTaM M0 YKa3aHHOU
CIEIUATBLHOCTH.

[IpenogaBanne AMCHUIUIMHBI MpEAyCMATpUBaeT Cienyromue QopMbl OpraHu3aluu
y4eOHOro mporecca: JEKIMH, MPAKTUYECKUE 3aHATHSA, CAMOCTOsITEIbHAas paboTa CTyACHTA,
KOHCYJIbTAIIHH.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAsI aTTecTanus B opme AudhepeHInpOBAaHHOTO 3a4eTa.

OO0mast TpyA0eMKOCTh OCBOCHUS AWCIMILIUHBI COCTABIsCT 3 3adeTHBIX eawHmibl, 108
YacoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE
1.1. Tlenu npenomaBaHus JUCITUTUTMHBI

CopepxaHue TUCHUILUTMHBI «BBeACHNE B CIEIIMAIIEHOCTDY OMPEACTSETCS TOCYAapCTBEHHBIM
crangaproM 1o crnenuaidbHocTH 10.05.03. OcHOBHas 1enb JUCHUILIMHBI COCTOMT B
O3HAKOMJICHUM CTYACHTOB C THIIOBBIMH 33Ja4aMU, KOTOPBIE TPUXOJUTCS peIiaTh
CIIEIUAJIUCTaM 110 YKa3aHHOHW CIEIUaTbHOCTH.

OcHOBHOE BHUMAaHHE yJENISICTCS KOHKPETHBIM 3a/1adaM, a 3aTeM MPOBOJAUTCS MX BO3MOXKHOE
000011IEHHE.

1.2. JlucumninHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHON MPOTPaMMBI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJILTATOB OOYUEHUS 0 JUCHIUTIINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrate m3ydeHUs AUCHUILIMHBI OOYUYAIOUIUICS MOJDKEH O0JanaTh CIEAYIOUTUMU
KOMITETCHIIMAMH WJIM UX 4acTsAMU. KOMIIETCHIIMM ¥ WHIUKATOPBI UX JOCTHUKEHUS IIPUBEIACHBI B
Tabmuie 1.

Ta6ymma 1 — [lepeyeHb KOMITETCHIIMA W HHIUKATOPOB UX JIOCTHKCHUS

Kareropus (rpymmna) Konn Kon u HauMeHoBaHuE MHIUKATOpa
HaMEHOBaHUE
KOMIIETEHIIUHA IOCTHKEHUS KOMIIETEHIINHA
KOMIIETEHIINU
VK-1 Crnocoben
OCYIIECTBIISATh
KPUTHYECKUN aHaJIN3
P VK-1.B.1 BnageTh HaBBIKAMU CHCTEMHOI'O U
POOJIEMHBIX
YHuBepcaibHbIe N KPUTUYECKOT'O MBIIIICHHSI; METOIUKAMU
CUTyaIuil Ha OCHOBE
KOMIIETEHIUH MIOCTAaHOBKH 1IEJTH, OTIPEICIICHHS CTIOCOOOB
CHUCTEMHOTO
€€ JTOCTIKEHUS
moaxoza,
BbIpa0aThIBaTh

CTPATEruIo IENUCTBUI

OIIK-3 Coocoben

UCIIOJIb30BaTh

oO1ieHayYHbIe OIIK-3.3.1 3HaTh OCHOBHBIE IOHATHUS U
METO/Ibl, 3aKOHBI 3aKOHBI €CTECTBEHHBIX HAYK, METO/IbI
buzukw, MaTEMaTUYECKOro aHalu3a u
MaTeMaTU4eCKuil MOJICTUPOBAHUS

OIIK-3.Y.1 ymMeTh UCIONB30BATH (PU3UKO-
MaTeMaTHYeCKU anmnapar i pa3paboTKu
MaTEMaTHYECKUX MOJIEIIEN SABIICHUM,

Ob6menpodeccuoHanbHbIe
KOMIICTCHIINU

arrmapar, METOJbL
MOZACIIMPOBAHUSA U
MMPOTrHO3UPOBAHUA

pa3BUTHS IPOLIECCOB
U SIBJICHUM IIpU
pelieHun
npodeccuoHaTbHBIX
3ajau

MPOLIECCOB U 0OBEKTOB MIPU PEIICHUN
WH)XEHEPHBIX 337124 B PO eCCUOHATbHON
JeSITeTbHOCTH

2. Mecro nuctuIuIMHEL B cTpykType OI1

I[I/ICI_II/IHJ'II/IHa MOXCT 6aBI/IpOBaTBCH Ha 3HaHUAX, paHCC HpI/I06pCTeHHLIX 06y‘-IaIOIJ_II/IMI/ICH
IIPpU U3YUCHUU CIICAYIOIINX JUCHUIIINH:
I[I/ICI_II/IHJII/IHa 6a31/1pyeTc;1 Ha 3HaHHUAX, paHECC HpI/IO6pCTeHHBIX 06y‘-IaIOIJ_II/IMI/IC$I Ipu U3y4CHUU

IIKOJIbHBIX JHUCITUIIINH:
— Mar€MaTHuKu

— uHbpopmaruku u UKT

3HaHu,

IMOJIYYCHHBIC IIpU H3YUCHUH MaTCpuajia [[aHHOI\/'I JUCHUIIIINHBI,

UMCIOT KakK

CaMOCTOATCIIbHOC 3HAYCHUE, TaK U UCIIOJB3YIOTCA IIPU U3YUCHUHN JPYTIUX JUCHUILIINH:




Teopus uapopmanun
— YmupasieHue nHGpOpMaIMOHHON 0€301aCHOCTHIO
VYyeOHas (03HAKOMUTEIbHAS ) IPAKTUKA

— VYdeOHas NMpakTHKa

— Kpunrorpaduueckue METO bl 3aIIUTHI KHPOPMALIUU

3. O0BeM U TPYIOEMKOCTh JUCIUTUINHBI
JHannaple 00 o0meM oO0beMe MUCIUILUIMHBI, TPYIOSMKOCTH OTICIBHBIX BUIOB Y4€OHOM

paboThI 1O TUCIUILTHHE (M paclpeieieHue 3TOH TPYAOEMKOCTH 110 CeMeCTpaM) IpeACTaBICHbI B
Tabnuie 2.

Ta6mmma 2 — O06beM U TPYJ0EMKOCTh JUCITUTITNHBI

TpynoemMKkocTs 1o

Bun yueGHO# paboThI Bceero cemecTpam
No4
1 2 3

Oowan mpyooemKkocmp OUCUUNIUHDL, 3/ 108 3/ 108
3E/ (uac)
U3 nux yacoe npakmuyeckoii 0020MoeKu
AyoumopHhuie 3auamus, BCEro 4ac. 68 68
B TOM YHUCIIE:

nexmu (JI), (gac) 34 34

I(IpaK)TquCKHe/ceMHHapCKI/Ie sansrus  (113), 34 34

qac

naboparopusie padbotsl (JIP), (dac)

KypcoBoi npoekt (pabota) (KII, KP), (qac)

HK3aMeH, (Jac)

Camocmoamenvnan paboma, Bcero (4ac) 40 40
Buo npomesicymounoit ammecmayuu:. 3ayer, Tindd

mudd. 3auger, sx3amen (3auer, udd. 3auq, ' Hudd. 3au.
DK F*) 3au.

Ex3

IIpumedanue: xaHaUAATCKHI SK3aMeH

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpepnenenue TPyI0€MKOCTH TUCHUTUTMHEI 110 pa3ieiaM 1 BUAaM 3aHATHMN.
Pa3nensl, TeMbl AUCHUIIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabnuna 3 — Pa3ensl, TeMbl AMCHUIIIINHBL, UX TPYAOEMKOCTh

Paznensl, TEMBI TUCIUITIIMHBI Jlexwmn | 113 (C3)) - JIP KT CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 4
Paznen 1. BBenenue B mpeIMeT; Teopus 2 4
IIOTPEUTHOCTEN.
Paznen 2. YuClIEHHOE HHTEPUPOBAHHKE. 4 6 4
Paznen 3. MeTozpl periieHus 3a1a4 JTHHSHHON 10 6 8
anreOpsl.
Paznen 4. Metoap! pemeHrst HETUHEHHBIX U 8 6 8
TPAHCIICH/ICHTHBIX YPaBHECHHIA.
Paznen 5. UucneHHble METOBI pEIICHUS 4 8 8
OOBIKHOBEHHBIX U (PEPEHIINATBHBIX YPABHEHHUI.
Paznen 6. aTEpIONMpPOBAaHUE M AIMITPOKCUMAITHS 6 8 8
byHKIH.
Htoro B cemectpe: 34 34 40
Utoro 34 34 0 0 40




[IpakTuyeckass TMOArOTOBKA 3aKIIOYAaeTCS B  HENOCPEACTBEHHOM  BBINIOJIHEHUH
OoOy4JalolmMMUCS  OMNpeNeJeHHbIX  TPYAOBBIX  (YHKUIUH,  CBSI3aHHBIX ¢ Oya;yulei
npodeCCHOHATIBHOMN 1S TETbHOCTBIO.

4.2. CopnepskaHue pa3/ieloB U TeM JICKIIMOHHBIX 3aHITHH.
Copep:xanue pa3aesioB U TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIC 4.

Tabmuua 4 — Copeprkanue pa3fesioB U TEM JICKIIMOHHOTO IHMKJIA

Howmep paznena HaszBanue u conep:xanue pas3iesioB U TEM JICKLIMOHHBIX 3aHATHI

1 1. Beenenue B AUCHUIUINHY, TPEAMCT U 3a1a4n BBIYUCIIMTEIIFHOMN
MAaTCMAaTHUKH; NOTPCITHOCTL: HCYCTpAaHUMAA U yCTpaHUMasi,
IMOTPEHIIHOCTD alllIPOKCHUMAIIKU Y BBIYUCINUTEIbHAS.

2 2. UucneHHOe UHTErPUPOBAHUE; 3a/1a4a YHCICHHOTO HHTETPUPOBAHMS;
BBIYHCJICHUEC ONPCACIICHHBIX HHTCIPAJIOB ACTCPMHUHHUPOBAHHBIMHA 1
CTOXAaCTHYECKUMHU MeTOaMH ((POPMYITBI IPSIMOYTOJTBHUKOB, TPAIICIHT,
Cumricona n metoasl MonTe-Kapio); morpemraocTa hopmyi
YHUCJIICHHOI'O MHTETPpHUPOBAHMA, CpaBHI/ITeJ]I)HI)II\/'I aHaJIN3 IIPECUMYILICCTB
Y HEJIOCTaTKOB PACCMOTPEHHBIX METOJIOB.

3 3. Metoap! perieHns 3aqa4d JHHEHHON anreOpsl. Pemenne cucteMsr
TUHEWHBIX anrebpandeckux ypaBHeHult (CJIAY); kinaccudukarus
Meto10B pemieHust CJIAY.; Tounsie metoasl: perienne CJIAY
METOaMH JTMHEHHOH anreOpsl; MeTon [aycca (cxema eAMHCTBEHHOTO
neneHus); meron I'aycca ¢ BHIOOpOM ITIaBHOTO 3JIEMEHTA; BBIYHCIICHUE
00paTHOH MaTpHIIBI M ONpenenuTels MmetooM [aycca;
npubmKeHHbIe MeTo bl perienus CJIAY (yciaoBus u CKOpocTh
CXOJMMOCTH): METOJI POCTOi nTeparuu (Slkodm); Mmeron 3ernens;
METOJ CKOpeiiero cuycka (rpaineHTa)

4 4. MeTo/pl pelieHs] HETMHEWHBIX U TPAHCLIEHACHTHBIX YPaBHEHUH;
3Tarbl PeIIeHNs] HEIMHEHHBIX U TPAHCIEHIEHTHBIX YpaBHEHUH (01HO
YpaBHEHHUE): OTIeNICHHE KOPHEH, yTOUHEHHE PELICHUS; TPUOINKEHHbIE
METO/IBI pellieHus (0THO ypaBHEHHUE): TpapuuecKuii METOl, METO]
JIIUXOTOMUH, METOJ] XOpI, MeTo,T HhloTOHA (KacaTenbHbIX),
MoIU(pHUIMPOBaHHBINA MeTol HpI0TOHA, METOJ] CeKYILUX,
KOMOWHHPOBaHHBIN METO; MPUOIMKEHHBIE METO/Ibl PEILICHHUS CUCTEM
HEJIMHEWHBIX ypaBHEeHM: MeToa HploTOHA, METO rpaiueHTa

5 5. UucneHHble METO/IbI PELICHUs] OOBIKHOBEHHBIX JAH(p(hepeHInaTbHBIX
ypaBHenuit (OLY); popmynuposka 3agaun Komu; ogHomarossie
meto sl pemerus O/1Y (mepBoro nopsiaka): pa3iokeHue B psij
Teitnopa, metoasl Pynre — Kyrra nepBoro mopsiaka — meton Jiinepa;
BTOPOT'O MOPSAJKA — UCIIPABIEHHBIA 1 MOJU(PHUIIMPOBAHHBIA METOIBI
Oiinepa; metox Pynre — Kyrra uetBeproro nopsjaka, MHOTOIIaroBbIE
METOJIBI: METOJ AJlaMca YeTBEPTOTO MOPS/IKA; OIIEHKA MOTPEITHOCTH
MPUMEHSEMBIX METOIOB; NIpaBuiio PyHre; cpaBHEHNE OAHOIIATOBBIX U
MHOT'OIIArOBBIX METOOB (IIOTPEHUIHOCTh, TPYAOEMKOCTb, U T.I1.

6 6. lHTeprionrpoBaHue 1 anmpoKcUManus QyHKINHK; 3a1a4n
WHTEPIIOINPOBAHUS U alllIPOKCUMAIUH (TIpeCTaBIeHus) (PyHKIINI;
uHTEpnoIsIIUOHHBIE hopMyisl ['peropu — Hetotona, Jlarpamxka u
HeroToHa (paszaeneHHble pa3HOCTH); 00paTHOE HHTEPIIOIUPOBAHUE;
CXOJIMMOCTh HHTEPHOJISIIMOHHBIX TTOJMHOMOB BBICOKHX MOPSI/IKOB;
WHTEPIOINPOBAaHUE CIIAHAMU: TMHEHHBIE, KBaAPATHYHBIE U
KyOn4eckre CIUTaliHbl; OTBICKaHHE MapaMeTPOB SMITUPHUICCKUX
(hopMyIT METOZIOM HAMMEHBIIIUX KBaApaToB; 0a3uCHBIC (hYHKIIUH,
Marpuiia ['paMa u ee cBoiicTBa




4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHATHS
Tembl IpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TAOIHUILIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

N3 Hux No
Ne | Tewmsbl npaktudyeckux | @opmel IpakTU4EeCKuX | TpynoeMKOCTb, |IIPAaKTHYECKOM |pasnena
/1 3aHSATUN 3aHATUN (gac) MOJATOTOBKH, | TUCIIHII
(dac) JIUHBI
Cemectp 4
1 | Yucnennoe Perienue 3amau 6 4 2
MUHTETPUPOBAHHE
2 | Pemenue 3amau Pemenune 3amau 6 4 3
JIMHEHHOH anreOpel.
3 | Pemenue HenMHENHBIX Pemenue 3anau 6 2 4
Y TPaHCICHICHTHBIX
YPaBHEHMIA.
4 | YucneHHbIE METOIBI Pemenue 3agay 8 4 5
pelIeHHs
OOBIKHOBEHHBIX
g depeHInaTBHBIX
YpaBHEHMUIA.
5 | UareprionupoBanue u Permenune 3amau 8 3 6
armpOKCUMAITHST
GyHKIHH.
Bcero 34 17
4.4. JlaGopaTopHble 3aHATHS
Tewmbl JTabopaTOPHBIX 3aHATHH U UX TPYIOEMKOCTh PUBEACHBI B Ta0OHIIE .
Tabnuna 6 — JlabopatopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux Ne
Ne HaumenoBaHue 1a60paTopHBIX paboT TpynoeMKoCT®, | MpaKTHHECKOH | pasaera
n/m (uac) ITOATOTOBKH, | JHCILIHII
(gac) JINHBI

Y4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO

Bcero

4.5. KypcoBoe nmpoeKkTHpoBaHKEe/ BHITIOTHEHUE KyPCOBOU PabOTHI
Y4eOHbIM MJIaHOM HE TPEIyCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJIarOIIXCs
Bunsl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh MPUBEIEHBI B Ta0nuLe 7.

Tabmmma 7 — Bugsl caMOCTOSITENHHOM pabOTHI M €€ TPYAO0EMKOCTh

. Bcero, | Cemectp 4,
Buna camocrositensHOM paboThI
gac qac
1 2 3




N3yuenune TeopeTnyeckoro Marepuania
20 20
nucuuruael (TO)

Kypcooe npoektuposanue (KII, KP)

Pacuerno-rpaduueckue 3ananus (PI'3)

Brimonaenue pedepara (P)

[ToaroToBka K TeKyIIeMy KOHTPOJIIO

ycneBaemoctu (TKY) 10 10
Homamnee 3aganue (/13)
Konrtpomnbusie pabotsl 3a04nnukoB (KP3)
[ToaroroBka K MpOMEXKYTOUHOM 10 10
arrectanuu (I1A)

Bcero: 40 40

5. IlepeyeHnb y4eOHO-METOAMYECKOTO OOSCTICUCHUS
JUISL CAMOCTOSITENIbHOU PabOThI 00yYArOIIUXCS MO JUCIUTUTHHE (MOJTYJIIO)
Y4eOHO-METOIMUECKUE MAaTEPHAIBI JIJISI CAMOCTOSITEIIBHONH PabOThl OOYJArOIIMXCSl YKa3aHBI B
. 7-11.

6. IlepeueHb MeUaTHBIX U SIEKTPOHHBIX YUEOHBIX U3TAHUI
[TepeueHs eYaTHBIX U 3JCKTPOHHBIX YIEOHBIX U3IaHUH NIpUBEIeH B Tabuie 8.
Tabnuna 8— [lepedeHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TAHHMA

[udp/ Kom14ecTBo 9K3eMILIIpOB B
URL a P ec bubnuorpagduyeckas ccpuika OUOIMOTEKE
P (KpOME 3JTeKTPOHHBIX IK3EMITIIPOB)

517 IIpakTHKyM M MHAUBUIYAJIbHBIE 3aJaHUS 110 29
I1 69 WHTETPAIbHOMY HCUUCIICHUIO (YHKIIMH OJTHOM
mepeMeHHOM (TUIoBBIe pacueThl) [Teker] :
yuebHoe nocodue / B. A. bonoTiok [u ap.]. -
CII6. : Jlanb, 2012. - 336 c.

517 I'yeman, FOpuit Aponosuu. JInHeliHbIe 53
I'96 MPOCTPAHCTBA U JINHEWHBIE ONEPATOPHI :
OCHOBHBIEC TEOPETHUECKUE IOHSATHS U
ynpaxknenus [Tekct] : yuebHoe nmocodue / 1O. A.
I'ycman, A. O. CMmupHOB, B. . ®pank ; C.-
I[Terep6. roc. yH-T a3pOKOCM. IPHOOPOCTPOCHUSL. -
CIIO. : M3n-Bo I'VAIL 2012. - 44 c.

517 Hurerpanbnoe ucuncnenue [Tekct] : 67
n73 Mmetoandeckue ykazanus / C.-Iletep6. roc. yH-T
a’pPOKOCM. TTPHOOPOCTPOCHHUS ; COCT.: I'. M.
lonosaues, 0. A. 'ycman, A. A. 3unrep. - CII0.
: M3n-Bo I'YAIL 2014. - 50 c.

517 [penenst u npousBoHast [TekcT] : MeToIUUecKue 82
171 YKa3aHUs K PELICHUIO TUCTAaHTHON KOHTPOJIBHON
pabotel / C.-Iletep0. roc. yH-T a3pOKOCM.
npubopoctpoeHus ; coct. I'. M. ['onoBaues [n
np.]. - CII6. : I3a-Bo I'YAIL 2014. - 42 c.

517 Makaposa, Mapus 20
M 15 BanentunosHa (zmo11.). Beicias maTemaTrka
(Marematuka - 1) [Tekcr] : yueOHOE Tocobwme. .
1. UnTerpainst / M. B. Makaposa, A. b. [T1aueHoB
; C.-IleTepO. roc. yH-T adpOKOCM.
npubopoctpoenus. - CI16. : Uzn-so I'VAIL 2016.
-127c.

517 I'yeman, FOpuii AporoBud (zonr.). Beicmas 67




96 Matemaruka. Psel [Tekcer] : yueOHOE TocobOue /
10. A. I'yeman, C. I1. Ilomertkus, A. O. CMupHOB
; C.-IletepO. roc. yH-T a3pOKOCM.
npubopoctpoenus. - CII6. : Uzn-so I'VAIL 2015.

-77c.
519.6 ®dannees, M. A. OCHOBHEIE METOBI 5
D15 BBIUMCIIMTEIBHON MaTeMaTHku [Tekcr] : yaeOHoe

nocooue / M. A. dannees, K. A. Mapkos. - CII6.
: JIanp, 2014. - 160 c.

517 TTucemennsiit J{. T. KOHCIIEKT JEKIMi O 10
IT 35 BheIcHIcH Matemaruke [Tekcr] : [B2 4]/ 1. T.
IIncemennsrid. - M. : Atipuc-Ilpecc, 2013 - . -
(Beiciiee obpaszoBanue). - ISBN 978-5-8112-
4000-5. Y. 1. - 12-e m3n. - 2013. - 278 c.

517 [TpakTuKyM 1 UHANBUIAYATBHBIC 3aJaHUS 10 29
I169 HHTETPATLHOMY UCUUCIICHUIO (PYHKITUH OTHOM
TepeMeHHOM (TUIOBBIE pacueThl) [Teker] :
yuebHoe nocodue / B. A. bonoTrok [u ap.]. -
CII6. : Jlanb, 2012. - 336 c.

517 [abynwunH, M. U. Teopus pyHKIumit 19
I 13 KOMIUIEKCHOTO nepeMeHHOro [Teker] : yueOHuK /
M. U. lllabynun. - M. : BUHOM. JlaGopartopust
3Hanui, 2012. - 248 c.

7. IlepeyeHb IMEKTPOHHBIX 00pPa30BaATEIBHBIX PECYPCOB
nH(}OPMaLIMOHHO-TEIIEKOMMYHUKAIIMOHHOM ceTu «IHTepHeT»
[lepeuens AIIEKTPOHHBIX o0Opa3oBaTeNbHbIX pecypcoB MH(pOpPMaLOHHO-
TEJIEeKOMMYHUKAIMOHHONW ceTu «HTepHeT», HEOOXOOMMBIX MJii OCBOCHHS TUCIUILIAHBI
npuBezieH B Tabnmue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCcOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTh «HTepHEeT»

URL anpec HaumenoBanue
www.intuit.ru Hammonauabuseiii OTkpeIThiid YHuBepcuter "UHTYUT"

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHMA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHSI, HCIIOB3YeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepedeHs UCTIOIB3YEeMOT0 TPOTPAMMHOTO OOECTICUeHHs TTpeicTaBieH B Tadsmire 10.

Tabmuua 10— Ilepedyens nporpaMMHOro o0ecrieyeH s

Ne /1t Haunmenosanue

He npenycmorpeno

8.2. IlepeucHb MH()OPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCITOJIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOoIiecca MO AUCIUILTUHE

[Tepeuens WCHONB3YeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEJICTABICH B
Tabmmuie 11.

Tabmuna 11— Ilepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t Haumenosanmue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKast 6a3a




CoctaB MaTepHambHO-TEXHHUYECKON 0a3bl, HEOOXOAUMOW IS  OCYIIECTBIICHUS
00pa3zoBaTeNbHOIO MpoIiecca Mo JUCHUIIINHE, IpeIcTaBieH B Taduiel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHUUYECKON 0a3bl

No HanmeHnoBanue cocTaBHOM 4acTu Howmep ayautopuu
n/n MaTepHaTbHO-TEXHUUECKOU Oa3bl (pu HEOOXOMMOCTH)

1 JlexuMOHHAs Ay AUTOPUS

10. Onenounsie cpeacTBa AJIsl MPOBEICHUS IPOMEKYTOUHOM aTTeCTaI[H
10.1. CocraB OLIEHOYHBIX CpPEACTBAIS INPOBEACHUS MNPOMEXKYTOUYHOH aTTEeCTALUH
00yJaromuxcst Mo JUCUUIUIMHE pUBeAeH B Tabmuue 13.
Ta6muma 13 — CocTaB OLEHOYHBIX CPEACTB JUIsl MPOBEJCHUS IPOMEKYTOYHOM aTTeCTalluu

Buza npomexyTo4HON arTecTanuu IlepedyeHp OLICHOUYHBIX CPEACTB
HuddepeHurpoBaHHbIN 3a4ET Cnucok BOIpPOCOB;
TecTtsr;
3agaun.

10.2. B kayecTBe KpUTEpPHEB OIICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIINI OOY4YaloUIMMHCS MPUMEHSETCS S5-0ajuibHasi MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIICTEHIIMIA, KOTOopas puBecHa B Tabumie 14. B TeueHne cemecTpa MOXKET HCIIOb30BaThCS
100-0amnpHast ~ mKajma ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCTIOJI30BaHUSI KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu olieHKH YpoBHS c(hOPMHUPOBAHHOCTH KOMIETEHIUH

Or11eHKa KOMITETEHITUH

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETEHIIA
5-0ayuIbHas mIKana PaKTep (bopep

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHai;

— YBEPEHHO, JIOTUYHO, I1OCIIEI0BATEIbHO U TPAMOTHO €0 U3J1araer;

— OMUPAsCh HA 3HAHUS OCHOBHON W JOMOJHHUTEIHHON JHTEPATypH,
TECHO NPHBS3BIBAET YCBOSHHBIE HAYYHBIE TOJIOKEHHS C TIPAKTUICCKOM
JeSITeIbHOCTBIO HAIIPABICHMUS;

— yMeJl0 000CHOBBIBAET U ApTyMEHTUPYET BbIJIBUTa€MbIE UM HJIEH;

— JIeJaeT BBIBOJBI M 0000IIEHHS;

— cBOOOIHO BJIAJICET CHCTEMOH CTIENMAIM3UPOBAHHBIX MTOHITHH.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyJaroIuiicss TBEPI0 YCBOWII MPOTPaAMMHBINA MaTepuan, TpaMOTHO H
M0 CYHIECTBY M3JaraeT €ero, ONUpasCh Ha 3HAHUS OCHOBHOM
JTUTEPaTYPHI,

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3bIBAET YCBOCHHBIE 3HAHUS C MPAKTHUUYECKOW J1€ATE€IbHOCTHIO
HaIpaBJICHU;

— apTyYMEHTUPYET HayYHBIC MTOJIO0KEHNUS,

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— BJIAJICET CUCTEMOM CTIeIMAIN3UPOBAHHBIX OHITHH.

«XOPOLLIO»
«GAuTEHO»

— o0yyaronuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
[0 CYILECTBY H3JIaraeT €ro, OMUpPasCh HA 3HAHUS TOJBKO OCHOBHOM
JUTEPATYpPHI;
«YZIOBJICTBOPUTENIBHO» | — JIOMYCKAeT HECYIIECTBEHHbBIC OMNOKN 1 HETOYHOCTH;

«3aYTEHO» — HCTIBITBIBACT 3aTPyJHEHHS B TMPAKTHUYECKOM NPUMEHEHHWU 3HAHUH
HaIpaBJICHNUS;
— c1a00 apryMEHTHPYET Hay4HBIE TTOJIOKCHNUS;
— 3aTpyaHsiercs B GOpMYIHMPOBAHUN BBIBOJOB M 0000ICHU;




Or11eHKa KOMITETEHITUHN

5-0ayuipHad IIKaIa

XapaxrepucTuka chpopMUpOBAHHBIX KOMITETEHIUI

— YaCTHUYHO BJIAJICET CUCTEMOM CIIEIIUATU3UPOBAHHBIX OHATUM.

HCYIOBJICTBOPUTEIILHO
«HEC 3a4YTCHO»

MarepHana;
PAacCMOTPEHHH TMPOOIEM B KOHKPETHOM HAIPaBICHHUH;

— HE MOYKET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHSI,
— He QOpPMYIUPYET BHIBOJAOB U 000OIICHHIA.

— oOyyarolmuiicss He YCBOWJ 3HAYUTENIbHOM 4YacTh MPOrpaMMHOIO
— JIONyCKaeT  CYIIECTBCHHBIE  OMMOKA W  HETOYHOCTH  IIpH

— UCIBITBIBACT TPYAHOCTHU B MIPAKTUYCCKOM IIPUMCHCHHUN 3HaHHI>i;

10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WIIK HHBIE MAaTEPUAIIBI.
Bomnpocs! (3agaun) as 3K3aMeHa IpeIcTaBiIeHbl B Ta0auie 15.

Tabmuna 15 — Borpocs! (3a1aun) s 9K3aMeHa

Ko
Ne i/m [lepeuens BompocoB (3aa4) AJsl IK3aMEHa A
WHAMKATOpa
Y4eOHBIM IIIAaHOM HE MPEAYCMOTPEHO
Bompocsr (3amaun) s 3aueta / qudd. 3auera npegcraBieHsl B Tabmuie 16.
Ta6mmma 16 — Boripocs! (3amaun) mis 3aueta / audd. 3adera
Kon
Ne /it [lepeuens BompocoB (3amay) st 3auera / nud . 3agera
P P (sanas) 1 pd WHANKATOpa
1 CrniocoOrl oTAENeHNsI KOPHEH HETTMHEHHBIX ypaBHEHUI VYK-1.B.1

VYcnoBus CXOAUMOCTH UTEPALIMOHHBIX MPOLIECCOB

Kputepun ocTaHOBKHM UTEPALIMOHHBIX IPOIIECCOB

Meropa penakcanuy s OTBICKAHMSI KOPHEN HEJIMHEWHBIX
ypaBHEHUI

Meron HeroToHa (MeTOM KacaTembHbIX)

Monudukanus metoga HerotoHa.

Meroa xopn

[Ipumenenune cxemsl ['opHEpa U1 OTBICKAHUS KOPHEHW MTOJTMHOMOB.
UeOBIIEBCKHUI METO/] TIOBBIICHHUSI CKOPOCTH CXOJIUMOCTH
HUTEPAaLlMOHHBIX METOJIOB

OCHOBHBIE TEOPEMBI O IPUOIMKEHUH (QYHKIUN TTOJIMHOMaMH
Teopema cymecTBOBaHHS WHTEPIIOISIIMOHHOTO TOJIMHOMA TS
(GyHKIWH, 3a]JaHHBIX TAOJIUYHO

WnuTepnionaunonssIil nonmuHoM Jlarpanska
WHTepnonsasunoHHbli nonuHoM HeroToHA

TouHOCTh PUONIKEHHS QYHKITUA WHTEPITOJISITUOHHBIMU
MTOJINHOMAaMU.

NHTeprnonaunoHHbIi MOIMHOM DpMHUTa

[TocTpoenne KyOM4eCKIX MHTEPIOISIIMOHHBIX CIIAIHOB
Teoperudeckue OCHOBBI IOCTPOSHHS KBaAPATYPHBIX GopMyIT
®dopmynna cpeTHUX U €€ TOUHOCTh

dhopmyna Tparmenuy u ee TOYHOCTh

®opmyrna CUMIICOHA U €€ TOYHOCTh

CrniocoObl MOCTPOEHUS aJanTUBHBIX (GOPMYIT

®dopmyna Ditnepa

Crmiaifin kBajapaTtypa

KBagpatypubie GopMynbl HHTEPHOIALUOHHOTO THIIA

Meton "aycca sl BBIYMCISHHS ONPEASIICHHBIX HHTErPaJIOB




Uucnennoe nud¢epeHInpoBaHus.

BekTopbl, MaTpHUIEI 1 OMEpaIiy HaJ HUMHU

Hopwmpbl BeKTOpOB 1 MaTpHil

CoOcTBeHHBIC YNCIIa K COOCTBEHHBIE BEKTOpA MaTpPHUI]
OmpenenuTens MaTPHIBI M YUCIO 00YCIOBICHHOCTH MaTPHIY
CrenuanbHbIe THIBI MATPHI] M MIX CBOWCTBA

OcoOeHHOCTH PEeUICHHUs CUCTEM YPaBHEHUH MPSIMBIMU METOaMH

MeToa nocneaoBaTeIbHOTO UCKITIOUSHHST HEM3BECTHBIX (METO
l"aycca)

Merton XKopnana u nqpyrue Mmogudukamun merona ['aycca
TeopeTtuueckue ocHOBBI MeTosa ["aycca

Martpuunas popma metona ["'aycca u pacueTHbie GOPMYITBI METOAA
Meroa NpOroHKHU JJisl PELICHHsI CHCTEM YPaBHEHUH C
TpeXAUaroHaJbHBIMU MaTPULIAMH U €T0 000CHOBaHHUE

Teopema HeitmaHa 0 cXOMMOCTH MAaTPUUHOIO psilia
Heo0Oxomumble 1 TOCTaTOYHBIE YCIOBHSA CXOAMMOCTH
HUTCpAallMOHHBIX METOJ0B

VYcnoBus CXOAUMOCTH PENaKCaIl[HOHHBIX METO/IOB

MerTon pocToil uTepannu, BEIOOP ONTHMAIHHBIX UTEPAITMOHHBIX
MapaMeTpoB.

Metoz Sxobu

Meron 3eiinens

Mertoa BepxHel penakcalnuu

ITonepeMeHHO-TPEYT OJIbHBIN METOL

CreneHHON METO/ BBIYHCIICHUA COGCTBGHHBIX qucCe MaTprulbl
Meroa npocToil UTEpaluy IJisk PELICHUS] CUCTEM HEJTMHEHHBIX
ypaBHEHUI

Meron HeroToHA U151 pelIeHUs] CUCTEM HEJIMHEHHBIX YPaBHEHUM
OCHOBHEBIE TeOpEMBI KOPPEKTHON pa3permmmMocTd 3a1a4 Komm n
KpaeBbIX 3a1a4 7151 OOBIKHOBEHHBIX TU((EepEeHIINATEHBIX
ypaBHEHUI

Cetku 1 ceTouHbIe (QYHKITUU

CeTrouHbIe OmepaToOphl U UX anmpokcuMaIus 1 depeHnnanbHBIX
OTIepaTopoB

Annpokcumarus audhepeHraIbHOM 3a]a91 pa3HOCTHOM 3a1aueii.
Y CTOWYHBOCTE ¥ CXOJMMOCTh PEICHUs PAa3HOCTHOMN 3a/1a9u
PazHOCTHBIE YpaBHEHHS TIEPBOTO M BTOPOTO TOPSIIKA
TeopeTtuueckas ocHOBa METOJIOB pelieHus 3agadn Kommn
Hcnons3oBanue psaa Telnopa ans pemenus 3aaa4d Komu

OIIK-3.3.1

Mertoa nomanHnsbIxX (Ditnepa) s pemeHus 3agad Komm u ero
CXOANMOCTD

Meroa npeauKTOp-KOPPEKTOp sl pemeHus 3ana4d Komu u ero
MOTPEIIHOCTh

Meroa Ditnepa-Komiu u ero norpemHocTs

OpHOMIaroBbie METO/BI BBICOKUX MOPSAAKOB (MeTob! PyHre-KyTThI)
CoOcTBeHHBIE (PYHKIMH U COOCTBEHHBIE YHCIIA PA3HOCTHOTO
orepaTopa BTOPOTo MopsKa

MHoromarossie pa3HOCTHBIE METO/IBI

Crioco0b! OBHIIIEHUST TOYHOCTH YHUCIIEHHBIX METO/IOB

MeTop! peleHus KpaeBbIX 3a7ad A YpaBHEHUH ¢ TOCTOSHHBIMH
KoaddpumenTaMu

Huckpetnpiil Meton Dypbe U151 pelIEHUs] PA3HOCTHOM KpaeBoil
3aJ1a4H.

UricneHHBIN METOA pelIeHs KPaeBbIX 3a7jad AJIs YpaBHEHHUN ¢
nepeMeHHbIMHU K03 dunrenramn

UricneHHbIE METOMIBI PEIIEHUS KPAEBBIX 33a4 JJI HEJIMHEHHBIX
ypaBHEHHUH BTOpOro nopsiika. MeTox cTpenbObl.

OIIK-3.V.1




Y CTOWYMBOCTE pEIICHUS JUCKPETHOU 3a1a9n

TeopeMa 0 CXOJIUMOCTH pEeLIEHHs] AUCKPETHOM 3a1aun

MeTtos PyHre nOBBIIICHHSI TOYHOCTH YHUCICHHBIX METOO0B PEILICHUS
3anay Komm

OpnomraroBeie MeTonbl Pyrre-KyTThI 1 MX TOTpenHOCTh
MHorormarosbsie METOIBI penreHus 3axad Ko (Merox Amamca)

[lepeyenp TeMm [Uii KypCOBOTO TPOCKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
MpeACTaBICHBI B Ta0mwmIe 17.
Tabmuua 17 — IlepeueHb TeM 7151 KypCOBOTO MPOEKTUPOBAHMSI/BHIIOJTHEHUSI KYPCOBOM pabOThI

Ne n/mn .
KYpCOBOM pabOThI

[TpumepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUS/BBINOIHEHUS

Y4eOHBIM IIIAHOM HE TPEAYCMOTPEHO

Bompocer s mpoBeneHUs TPOMEXKYTOYHOW aTTECTAllMM B BHJE TECTUPOBAHHUS
MpeACTaBICHBI B TaOnwuIe 18.

Tabnuna 18 — [IpuMepHbIil epeyeHb BOMPOCOB I TECTOB

Ne

~

[IpuMepHBIil epedeHb BOIIPOCOB ISl TECTOB

Kon
150591051
KaTop

DyHEUMA U(X,y) 330aHa TaBnuuen.

- Y1 1,2 14
0,5 1,1 14 1%
0,6 1,3 15 2.1
0,7 1,8 17 2,0

on

3Ha4eHHe YAcTHON NPoM3B0AHON Ei, BBIMMCNEHHOE C MOMOLLBID LIEHTPANbHOM pasHocTH B Touke x = 0,6; y = 1,2 paBHo

7)3

91,5
?) 1,987
?) 2,4

:'I"rDElELHE'HHE' B HaCTHbIX NPOMIB0AHDIX BTOPOro NoOpA4Ka

n _n &n M
5 +€ 2+ti—+¢—+‘,ﬂr=‘|;r
ax &y g & W

i . 2
}'1".] HMMEET napabomwecmm THM, eCNH b - 4(1[,' - 0

B) HmeeT runepBonHHEcKHiA THI, ecu b}‘ —4ac <0

NA-n0a,B-pa

?) A-Het, B - Het
NYA-Het, B - ga
NA-n0a, B - Her




Ana dopryn wcnenHoro guddepeHUMpoBaHHA CNPABEANHED] CAEAYOWHE YTESPHAEHHA:

}':".:I UeHTPpaNbHBIE DA3HOCTH MMERT Bonee BBICOKYHY TOYHOCTE, Yem OAHOCTOPOHHHE DaiHOCTH
BJ OAHOCTOPOHHKWE Pa3HOCTH HENB3A HCNONBE3I0BATE 4NA annpOoKCHMaUMK I'IE'DEI-Dﬁ I'IPDHBEI-D,{I,HDH

Y A-ner,B-pa
) A - HeT, B - HeT
7 A-na, B-ga

) A- pa, B - Het

PaccmatpuBaeTtca sagada Hown ana crcTembl guddepeHumManbHbix YpasHeHHI

y'=xy y=y,=2
'=y+z  z{l)=z,=1

OauH Wwar meToaa Innepa c h D:]-,EI,B.ET pezynbTat

an=24 z=14
y0=05 5 =1]
an=al 2,=12
=24 5 =13

YRamHTe NPEBEXAEHYH NOCNefoBaATENEHOCTE ,ﬂ,EﬁCTEI-I-1I:‘1 NPH pelleHHH CHCTeM NHMHEHHBIX YpaBHEHHﬁ METOLOM I'aycca

7) CBECTH MATPMLY K CTYNEHYaToMY BHAY
7) caenate oBpaTHLIN X04 MEeToa raycca
?) HaNWCaTb PACLUMPEHHYH MATPHLY CHCTEMBI
7) 2anMcaTh MOAYHEHHYH CHCTEMY YDABHEHMI

o'u

- - - - 2
DyHKUMA u(x,y) 3a4aHa Tabnuuen. HalamTe sHa4eHHe YacTHOH NpoM3B0aH0H a}’ , BbIMHCAEHHDE

X J" 3,0 3,2 3,4
0,5 1,0 1,4 2,2
0,7 1,2 1,8 2,6
0,% 1,8 2,4 3,4

NPH NOMOLWM LEHTPANBHON PasHOCTH, B Todke X = 0,9; v = 3,2 (YHamMTe 04HH 2HAK Nocae 3anAaToH)

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYAIOUIUXCS 3a0YHON (OPMBI
00ydYeHus, IpeJICTaBICHbI B Ta0mwmie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. MeTtoauveckre  MaTepUaNbl,  ONPEACNSIONUE  MPOUEAYPHl  OICHUBAHUS
WHAMKATOPOB, XapaKTEpU3YIOLUX JTanbl (HOpPMUPOBAHMS KOMIETEHIIMM, COJEep)KaTcs B
JOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyIOIUX TOPSIOK U MPOLEAYypY




NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHON aTTecTaluu 00y4JaroImuXcs
I'VAIL

11. Meroaudeckue yKa3aHus A1 00yUJaIOMUXCs 110 OCBOCHUIO JUCITUTUTHHBI

OcHOBHas 1elb JTUCHUIUIMHBI «BblYMclIUTENbHAS MaTEMaTUKa» — HAYYUTh CTYJIEHTOB
HCIIOJIb30BaTh YMCJICHHBIE METOJbI MPU PELICHUM 3aj]lad, KOTOPbIE€ OMHUCBHIBAIOTCS CHUCTEMaMHU
JTUHEHHBIX W HEJIMHEWHBIX ypaBHEHUH, Mu(QPepeHIInaTbHBIMU yPaBHEHUSIMU, HHTETPATbHBIMU
ypaBHEHUsSMH W Jp. JlaHHas MUCUUILIMHA TPU3BaHA IMOJTOTOBHTH CTYACHTOB K pa3paboTKe H
MPUMEHEHHUIO BBIUUCIUTEIBHBIX aJITOPUTMOB PEIICHHS] MAaTEMAaTUUYECKUX 3a/1a4, BOZHUKAIOIIUX B
MpoIecce MO3HAHUS U UCIIOJIb30BaHUS B MTPAKTUYECKOM EATEILHOCTA 3aKOHOB PEAIbHOTO MUpa
MOCPEJICTBOM MAaTeMaTUYE€CKOTO MOJICTUPOBAHHUS.

3aga4uu U3y4yeHUs AUCHUTIIAHDI:
- O3HAKOMJICHUE CTYJICHTOB C MPEUMYIIECTBAMHU U HEIOCTATKAMH YUCIEHHBIX METOJIOB PEIICHUS
3aj1ad4;
- U3yYCHUE YUCJIICHHBIX METOJ/IOB PEIICHUS PA3IMYHbBIX 33]1a4;
- IPOACMOHCTPUPOBATh IPUMEHEHUE U3YUCHHBIX METOJI0B K KOHKPETHBIM 3aa4aM.

Meroanyeckue yka3aHusi s OOYyYAKOIIMXCHA 10 OCBOCHHMI0 JIEKIMOHHOIO
MaTepHuaJa

OcHOBHOE Ha3HayY€HUE JIEKIMOHHOIO Marepuaja — JOTMYECKH CTPOMHOE, CHUCTEMHOE,
ryOOKoe U CHOE M3JI0KeHue yueOHoro marepuana. Ha3HaueHue COBpEMEHHOM JIEKIIMM B
paMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OpPMAIUIO MO TEME, a B OCBOCHUU
GyHaaMEeHTANBHBIX TPOOJIEeM JUCHMIUIMHBI, METOJOB HAyYHOrO IIO3HAHHSA, HOBEWUIINX
JOCTHKEHUI HaydyHOUM MBICTU. B yueOHOM mpoliecce JIEKIHs BBIOIHSET METOI0JIOTHUYECKYIO,
OpraHU3alMOHHYIO0 U MHPOPMAMOHHYIO (QPyHKIMU. JIeKuMs pacKpbhIBaeT MOHATHHHBIN anmapar
KOHKPETHOU o0yiacTH 3HaHus, €€ mpoOsieMbl, AaeT LeIbHOE MPEACTaBICHUE O JUCIUIUIMHE,
MTOKa3bIBACT B3aUMOCBSI3b C APYTMMU AUCLUIUIMHAMM.

[TnanupyemMsble pe3yabTaThl IPU OCBOEHUH 00yYaroIKUMCs JIEKIIMOHHOTO MaTepuaa;

— IIOJIy4YEHHUE COBPEMEHHBIX, LEJOCTHBIX, B3aUMOCBS3aHHBIX 3HAHWM, YpPOBEHb
KOTOPBIX OINPEEISIETCS LEIEBOM YCTAHOBKOM K Ka)KJ10M KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOH pabOThl COBMECTHO € MPENOoJaBaTeIeM;

— pa3BuTHE NOPO(ECCHOHATBLHO—JEIOBBIX  KAyecTB, JIIOOBU K MpeaMery U
CaMOCTOATEIBHOIO TBOPYECKOTO MBIIIJICHUSI.

— TOsIBJI€HUE HEOOXO0MMOro UHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITENIbHONU PabOTHI;

— TOJy4YeHUE 3HAHUU O COBPEMEHHOM YPOBHE pPa3BUTHS HAYKHM U TEXHUKU U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/IbI;

— Hay4YuTCsl METOJWYEeCKH oOpalaThiBaTh MaTepuai (BBIACNATH TIJIABHbIE MBICIU M
MOJIOKEHUSA, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSTh HMX B  Pa3INYHBIX
bopmynupoBKax);

— TOJy4YeHHe TOYHOIO NOHMMaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHSATHUH.

JIeKUMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPAlMEel CIAiiIoB U
UCTOJIb30BAaHUEM DA3IaTOYHOI0 MaTepualia IpH TPOBEIEHHUH KOPOTKHX JUCKycCHH 00
O0COOEHHOCTSX MPUMEHEHHUSI OT/AE€TbHBIX TEMATUK I10 TUCHUIUINHE.

CrpyKTypa npefocTaBieHusl JEKIHOHHOIO MaTepuaa:

— Pazpen 1. Benenue B mpeaMeT; TEOPHs MOTPEITHOCTEN

— Pa3pen 2. Uucnennoe MHTErpupoBaHue

— Paszzen 3. Metonsl pemieHus 3a/1a4 IMHEHHOM anreOpbl

— Paznen 4. MeTop! perieHust HETMHEHHBIX U TPAHCLICHICHTHBIX YPABHEHUM

— Paszmen 5. UuciaeHHBIC METOMBI pelieHUsT 0OBIKHOBEHHBIX AubdepeHITNaATbHBIX YpaBHCHUH
— Paszmen 6. MaTeprionnpoBanye U anmpoKcuMariisa GyHKITAH



MeToauyeckue ykazaHusi MJIA O0YYAOIIHXCH MO NPOXOKICHUIO NMPAKTHYECKHUX
3aHATHH

[IpakTuyeckoe 3aHATHE SBISETCS OAHOM M3 OCHOBHBIX (POPM OpraHU3alMH y4eOHOTO
mpolecca, 3aKI0YaronIeiics B BHIMOIHEHUH 00yJaroIIMMHKCS 0]l PYKOBOJICTBOM IpenoaaBaTes
KOMILJIEKCAa YYEOHBIX 3aJaHUN C LENbI0 YCBOCHHS HAyYHO-TEOPETUYECKHX OCHOB Yy4eOHOU
JTUCIUILIMHBL, TPUOOPETEHUsI YMEHUN U HaBBIKOB, OIbITA TBOPUECKOH J€ATEIbHOCTH.

Lenbi0 MPaKTUYECKOTO 3aHATUA Il 00YJarOIIErocs ABISETCS MPUBUTHE 0OydJaroLIeMcs
YMEHUI U HAaBBIKOB IIPAKTUYECKOU JEATEIbHOCTH 110 U3y4aeMOU TUCLUILINHE.

[Tnmanupyemble pe3yabTaThl IPH OCBOSHUH 00yUYaIOMIeMcsl IPAaKTUYECKUX 3aHITHH:

— 3aKperuvieHue, yriayOjleHue, paclidpeHHe M JAeTaju3alus 3HAHUNA TNpU PelIeHUU
KOHKPETHBIX 3a]1ay4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJAJICHUE HOBBIMH METOJAaMH W METOAMKAMH HM3YYCHHS KOHKPETHOW Yy4eOHOM
JTUCUUTLTAHBI;

— BBIpa0bOTKAa CIOCOOHOCTH JIOTMUECKOTO OCMBICICHHSI TONYyYEHHBIX 3HAHUU IS
BBIIIOJIHEHUS 3aJJaHUI;

— ofecrieueHue palMOHAIBLHOIO COYETAaHUsl KOJJIEKTUBHOM M MHAMBHUIYaIbHON (popm
00y4eHusI.

DyHKIUU NPAKTUYECKUX 3aHITUI:

— IIO3HaBaTeJIbHAs;

— pa3BUBarOLLas;

— BOCIIUTATEJIbHAA.

[To xapakTepy BBIMOIHSAEMBIX OOYYaIOIIUMCS 33aJaHUN MO NPAKTHUYECKUM 3aHSATUIM
MOAPA3AEIIAOTCS Ha!

— O3HAaKOMUTEJBHBIC, TPOBOJMMBIE C LEIbIK 3aKPEIUIEHU U KOHKPETU3alUU
U3Y4YEHHOT0 TEOPETUYECKOr0 MaTepuana;

— aHAJUTUYECKHE, CTABSIINE CBOEH LIENbI0 MOJyYeHUEe HOBOM MH(pOpMallMU Ha OCHOBE
(dhopMaIi30BaHHBIX METO/IOB;

— TBOpYECKHE, CBA3aHHBIE C MOJTYyYECHHEM HOBOW MH(POPMAIUHU ITyTEM CaMOCTOSTEIIEHO
BBIOpaHHBIX MOJXO0B K PEIICHHUIO 3a/1a4.

@opMbl  OpraHu3alMyd MPAKTUYECKUX 3aHATHI OINPENENIIOTCS B COOTBETCTBHH CO
crenupuIecKuMi OCOOEHHOCTAMH Y4€OHOW MUCIUIUIMHBI U LeldsIMu oOydeHus. OHH MOTYT
MPOBOJUTHCS:

— B UHTEpakTUBHOW ¢opMe (pelieHne CUTYallMOHHBIX 3a/ad, 3aHATUS 110
MOJEIUPOBAHUIO  pPEANBbHBIX  YCJIOBUW, JEJIOBBIE  WUIPbl, HIPOBOE  IMPOECKTUPOBAHME,
WMUTAIIMOHHBIE 3aHATHS, BBIC3HBIC 3aHATHS B OpraHu3anuu (IpeaAnpusThs), nejaoBas ydeOHas
urpa, poJieBas uIpa, ICUXOJOTHUYECKUM TPEHUHI, KEWC, MO3rOBOM IITYpM, TPYIIIOBbIE
JIMCKYCCHH);

— B HE UHTEpaKTHUBHOU (hopme (BHIIOTHEHUE YIPaKHEHUM, pellIeHHue THUIOBBIX 3ajad,
pElIeHNe CUTYallMOHHBIX 33/1a4 U JPYToe).

Meroanka NMpOBEJACHUSI MPAKTHYECKOTO 3aHITHS MOXXET OBITh Pa3IWYHOM, MPU ITOM
BaXHO JIOCTHKEHHE OOIIEH 1€/ JUCIUILTHHBIL.

TpeOoBaHus K NPOBeICHUIO NPAKTHYCCKUX 3aHATHI

CopepxaHue NMPaKTUYECKUX 3aHITHH COOTBETCTBYET pasjieiaM JIEKLIMOHHOTO MaTepuaja U HalpaBiIeHHUIO
Ha (opmupoBanue obmenpodeccuonanproi komnereHmu OK-10 u npodeccronansapix kommereHuuid [1K-1 u
TIK-2. Kaxnoe mpakTU4ecKoe 3aHATHE NPEIyCMaTPUBAECT KaK BBIMOJIHEHHE 33JJaHUIl TEOPETUYECKOro IiaHa Jist
MPOBEPKU CTENEHH OCBOCHMS JIEKLIMOHHOTO MaTepuaja, Tak W 3aJaHusl AJs OBJIAJCHHsS] HaBBIKAMU U METOJAaMH,
HCOOXOIUMBIMHU TIPU PELICHUHU 3aja4, BCTpeyaromuxcs B nocieayrommx auciuminaax OOIL. Ipumepsr 3amay,
pemaemMpIX Ha MPaKTHIECKUX 3aHATUSAX, TPUBOIITCS HIDKE.



|. Ilokasare, uto B MeToae HeloTOHA nocnea0BaTensHOCTE NPHOIHAKEHHIT THO0 MOHO-
TOHHO YOBIBAET, MTHOO MOHOTOHHO BO3PACTaET, €C/IH MPOH3BOAHAA COXPAHAET 3HAK U MO-
HOTOHHA.

2. BeisicHHTE K KAKOMY M3 KOpHeii ypasaenua x> — x = () cxogurces metoa Heiotona,
€CITH HAYMHATE ¢ MPOH3BOILHOTO Xg.

3. YuuThIBas, YTO KOMILIEKCHBIE KOPHH MOMHHOMA MONAPHO CONMpsKeHHbie X, = c +id,
NOCTPOHTE, C HCNOMB30BAHHEM aHanora cxeMel [ opHepa, anropuT™ BRIMHCIEHNA JOEHCT-
BHTENBHOH H MHHMOIl 4acTell ITHX KOPHEI.

4. Ioctpouts kBaaparypusle opmynel ['ayeca npu n=2 1 uceneaoBars HX NOTPELL-
HOCTb.

5. lMonyunte kBagparypuyio Gopmyny CHMICOHA MYTEM 3aMeHbl (DYHKLHH HA OTPE3Ke
[2;_4, X;] mOMUHOMOM BTOpOIi CTENEHN.

6. Ucnonb3ya kanpatyphble (POPMYIILI, HAMHCATL AITOPUTM PEIIEHHA HHTETPATBHOTO

ypasienns y(x) = f(x) + _]:: K(x,t) yv(t) dt, rne f(x), K(x,t) - 3anaunsie pyHk-
LHH.
7. Ilokazars, yTo annpoKcHMAaLns NepBoi NPoOH3BOAHON dopMyIaMu

_4f(en) = 3 f(x;) — 4f(x:+z)
— Ef(x!] - 4f(x1—1) - f[x:—z)

f f(le) f(x{—l]
hi = 2h

fui =
fui =

HMECET BTGPDﬁ NopAaoOK TOUHOCTH.

I. Metogom 0T NpOTHBHOTO J0Ka3aTs TEOpeMy Anamapa.

2. DLI,f:HI-]Th HOPMY MOTPELIHOCTH B ClTYYAC HATHYHA I'lﬂl'pf:l.l.[HDCTEﬁ [IPpH BBIYMHCIEHHH 3J1¢-
MEHTOB MATPHUBI CHCTEMEI.

3. BriBecTH popMynBl METOAA MPOTOHKH NPH HCKIIOYEHHH HEH3BECTHBIX B MPAMOM XO€ B
00paTHOM MOPAIKE.

4. Jlokaszars Teopemy Heilimana B cnyuae cCHMMETPHYHBIX MATPHLL.
5. Jlokazare Teopemy Camapckoro.
=2
6. Jlokaszare, uTto npu BeIOOpE T fimm) + () (A > 0) nopma marpuusl
OyaeT MHHHMANBHOI.

7. Hccnenyiite cxoanMocTs MeToa 3eiaens, Koraa

i=1,..n, 0<g<l

glag|l > ) |ayl,

JE]



1. ToctpouTs pemenne auddepeHunanbHLIX H Pa3HOCTHLIX 3a1a4. OnpenenuTs NOPAIOK an-
NpoKcHMAaLuH cxemoit auddepeHunansHOro ypaBHeH!s H NOPAJ0K CXOAHMOCTH PA3HOCTHO-
ro peleHns K TOUHOMY

Vig1—¥j
1, g fl

a. y =y, y(0) =1 “=—=y,y =1y =yh).

Yir1—Vj Vi1 t¥j

= =Y =1 ¥ =yH).

1;

b. y =y, y(0)

c. ¥ —y=0,y0)=0,y(0)=1;

2. ToctpouTe uncieHHblii MeTo pewenns 3aaaun Ko ang odsiknosennoro anddepennn-
aLHOTO YPABHEHHS.

3. lloctponTs YHCAEHHEIH METO M IOKA3aTh €10 CXOAMMOCTE /1A PELIEHHS KpaeBoil 3a1a4u
s auppepeHIHATBHOTO YPaBHEHHS BTOPOTO NMOPAAKA C KPAEBbIMH YCIOBHAMH TPETLETO
pona.

MeToanyeckue yka3zaHusi JJsi 00y4aOIMXCS 1O MPOXOKIEHUI) CAMOCTOATETbHOI
padoThbI

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIBHON PabOThI, OOYYAIONIUIICS BBIMOJIHACT PadOTy O
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
YUYaCTHS.

st oOydaronuxcst 1Mo 3a04HOM ¢opme OOydeHHSs, CaMOCTOATENbHAass padoTa MOXKET
BKIIIOUATh B ce0s1 KOHTPOJIBbHYIO paboTy.

B mporiecce BBITTOTHEHUSI CaMOCTOSTEIBHON padoOTHI, Yy 00ydaromerocss (GopMHUpPYeTCs
nenecooOpa3Hoe MiIaHUpoBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBAaTh YMEHUs
N HABBIKM B YCBOCHHMU W CHCTCMATHU3AllUH HpI/IO6pCTaeMI)IX 3HaHHI>i, o0ecrieunBaeT BBICOKHUH
YPOBEHb YCIEBAEMOCTH B TMEpPHOJ OOY4YEHHS, MOMOTaeT NOJyYUTh HABBIKA TOBBIIICHUS
MpoeCCHOHAIBHOTO YPOBHSI.

MeTtoauyeckumMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaMOCTOSITENIbHYIO — paboTy
00yJaronuxcst SABISIOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo JUCIHUILINHE;

— METOAMYECKHE YKa3aHUS IO BBHIMOIHEHUIO KOHTPOJIBHBIX pa0oT (A7 00yJaromuxcs
10 3204HOU (hopMe 0OyUeHHs ).

MeTtoanyeckue yka3aHusl AJs1 00y4aIOIIMXCH MO NMPOXOKICHUIO NMPOMEKYTOYHOM
aTTrecTaluu

[IpomexyTouHas  arrectanus  OOydYalONMIMXCS — MpPEAyCMaTpUBaeT  OICHHBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00y4deHMs MO auciuruinHe. OHa BKIIIOYAeT B
ceOs:

— D9K3aMeH — ¢opMa OIEHKM 3HAHWM, TOJYYCHHBIX OOy4JaIOMUMCS B TIPOIECCEe
W3Yy4EeHUs BCEHW MUCITUIUIMHBI UM €€ YacTH, HAaBBIKOB CAaMOCTOSITEIFHOW pabOThI, CIIOCOOHOCTH
NPUMEHATh MX [Jis pEUIeHUs] MPAKTHUECKUX 3ajad. JK3aMeH, Kak MpaBWIO, MPOBOJUTCS B
MeproJ; HK3aMEHAIMOHHOM CECCHMM M 3aBEPIIACTCA AaTTECTAIMOHHOW OIEHKON «OTJIUYHOY,
«XOPOLIOY, «YJOBIETBOPUTEIHLHOY, «HEYIOBIECTBOPUTEIHHOY.

— 3ader — 9T0 (opma OIEHKH 3HAHUU, MOTYYEHHBIX OOYYAIOIIMMCS B XOJI€ U3yUCHUS
y4eOHOH AUCIUIUTMHBI B IIEJIOM MU POMEXYTOUYHasH (110 OKOHYAHUH CEMECTpa) OLEHKA 3HAHUH
00ydJaronmMcs 1o OTIETBHBIM pa3jienaM JUCIUTUIMHBI C aTTECTAIIMOHHOW OIICHKOM «3a4TeHOY
NI «HEC 3a4TCHO».



— nuddepeHIMpPOBaHHbBIM 3aueT — 93T0 (opMa OLEHKM 3HaHUH, IOJy4YeHHBIX
00YyJaIoIIMMCS MTPHU U3YYEeHUH AUCLHIUIMHBI, IPH BBIIOJIHEHHH KYPCOBBIX IMPOEKTOB, KypCOBBIX
paboT, HAy4YHO-UCCIIEAOBATEILCKUX PAabOT U MPOXOKACHUH MPAKTHK C aTTECTAI[HOHHON OLIEHKOM
«OTIMYHOY», «XOPOLIOY», KYIOBIECTBOPUTEIBEHOY, «HEYIOBICTBOPUTEIHLHO.

Cucrema OIIGHOK TIIpM TIPOBEICHUH IPOMEXKYTOUHOW aTTECTAl[MH OCYIIECTBISETCS B

cooTBeTcTBUU ¢ TpeboBanusMu Ilonoxkenuit «O TeKkylieM KOHTPOJE YCIIEBAEMOCTH U
MIPOMEKYTOUHON arrectanuu cryaeHToB ['YAII, oOywaromuxcs 1Mo mporpamMmaM BBICHIETO
oOpazoBanusi» u «O MOAYIbHO-PEUTUHIOBOM CHCTEME OIICHKM KadecTBa ydeOHOW paboThl
crynentoB B 'Y AIy.



Jluct BHeceHUs U3MEHEHUH B pabouyio MporpaMMy TUCIUIUIMHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.
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