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I. AuHOTAIUSA

Kypc «HucienHoe MoieTMpOBaHUE B MAaTEMAaTUYECKON (PU3UKEY» — TPaTUIIMOHHAS
4acTh 00pa30BaHUs MaTeMaTuKa. Takke M0 YCTAHOBUBILECUCS TPAAUIIMU 3TOT KypC
YUTAETCS Ha 3aBEPIAIONIECH CTaUU YHUBEPCUTETCKOTO 00pa30BaHUsl. Y PaBHEHHUS B
YaCTHBIX MPOU3BOAHBIX YPE3BBIUAMHO MIUPOKO UCIIONIB3YIOTCS ISl HOCTPOCHUS
MaTEeMaTUYECKUX MOJIeNIel CaMbIX pa3HOOOpa3HbBIX MPOIECCOB U siBJeHUH. [loaTomMy
3HAKOMCTBO OCHOBHBIMH HJIESIMU U METOJJAMH TEOPUU YPABHEHHI B YACTHBIX
MPOU3BOIHBIX HEOOXOAUMO Jisi hopMHUpoBaHUs podeccroHana-MaTeMaTHKA.

1. llesun 1 3224 AU CHUAILIMHBI

[enssMu OCBOEHUS AUCHUILIUHBI «UUCIEHHOE MOICIMPOBAHUE B
MaTeMaTU4YeCcKOn (DU3UKe» SIBISIOTCS:

1) dbyHIaMeHTalIbHAS IOJTOTOBKA B 00JIACTH YpaBHEHUHN C YACTHBIMU
MIPOU3BO/IHBIMH;

2) OBJIaJICHHE AaHAJTUTUYECKUMHU U YHCIICHHBIMU METOIaMH
MaTeMaTU4YecKon (GU3UKHU JUIsl TallbHENIIIEr0 NCTIOJIb30BAHUS B IPUIIOKEHUSX.

2. Mecto nucuuiuinHbl B cTpykrype OOII 6akanaspuara

VYyeOHast aucuuiuiiHa «YUCIEHHOE MOJEIUPOBAHHE B MaTeMaTHYECKOM
¢u3MKe»  BXOJUT B BApHATHBHYIO 4acTh OJOKa, (hOPMUPYEMOIO yYaCTHHUKAMHU
oOpa3zoBaTenbHbIX  OTHOIIEHM. OHa  f4BISIETCS  MPOJOJDKEHHEM  Kypca
«Anddepenumranbupix ypaBHeHH». sl €€ yCNEemHOro OCBOEHUS HEOOXOAMMBI
3HAHMSI M YMEHHs, NPUOOPETEHHbIE B pe3yibTaTe OOYyYEHHS AUCLMILIMHAM:
MaTeMaTUYecKuii aHanu3, auddepeHnransuble  ypaBHEHUSA, (YHKIIMOHAIBHBIHN
aHaJIM3 U JIp.

3. O0béM TUCHMIVIMHBI:: 4 3a4eTHBIX euHUIBL, 144  akageMUYecKrx yaca, B TOM
quce:

KOHTAKTHAA ayJAUTOPHAs padora: nekuuu 34 yaca, npakTdeckue 3aHatust 51 yac,
CaMOCTOSITeJIbHAS padoTa: 59 4YacoB, B TOM YHCJIe KOHTPOJIb 27  4acos.

4. IlnanupyemMble pe3yabTaThbl 00y4eHH M0 JUCIUILINHE, COOTHECEHHbIE C
IVIAHUPYEMBbIMHU pPe3yJibTaTaMH 0CBOEHHUS1 00pa30BaATEILHOM MPOrpaMMbl

ILiranupyembie pe3ybTaThbl IInanupyembie pe3ybTaThbl 00yUeHHS 110
0CBOEHMsI 00pa30BaTeIbHOI AACHUATLUTNHE
nporpamMmsl ((popmupyembie
KOMIIETEHIIHH)
YK-1 Cnocoben ocymiectBiATh | YK-1.1 Anamusupyer 3amady, Bbimenss e 0a30BbIe
TTOVCK, KPUTUICCKUHM aHAJIM3 W CHHTE3 | COCTABIISIONIHE
uHpopMaru, npuMeHaTh cucteMublil | YK-1.2  Omnpenenser, HWHTEpOpEeTUpPYET H PAHKUPYET




noaxon Ml pClICHHA IOCTABJICHHBIX

uHdopmanuio, TpedyeMylo Uil pEeIIeHUs MOCTABICHHOU

3a1a4 3a1a4u
[IK-1 Cnocoben ucnonbs3oBath | [IK-1.1  ®@opmymupyer mnpoOiieMbl W ONpeaemsieT
0a3oBble  3HAHUS B 00nacTu | HampaBieHUE MX PEIICHUS HAa OCHOBE 0a30BBIX 3HAHUU
MaTeMaTUYeCKUX W EeCTECTBEHHBIX | MATEMAaTHUKH, €CTECTBEHHBIX HAYK, IPOTrPAMMHUPOBAHUS U
HayK, IPOrpPaMMHUPOBAHUS U | nHQOPMALIMOHHBIX TEXHOJIOTUI

MH(POPMAIIMOHHBIX TEXHOJIOTHI

[IK-1.2 C nomoiipio CTaHAAPTHBIX METOJIOB pEIIaeT
TUTIOBBIE 3a1a4n B o0nactu MaTeMaTHKH,
€CTEeCTBO3HAHUS U MH()OPMATHKH

[IK-1.3 Tlpumensier MeToabl W TPUEMBI U3 00JACTH
MaTeMaTHKH, (U3UKA W WHPOPMATUKH ISl PEIICHUS
3a/1a4 npodeccuoHaIbHON 1eATeIbHOCTU

[IK-2 CnocobeH mpoBOAUTH MO
Hay4YHBIM PYKOBOJCTBOM
UCCIIEJOBaHKE Ha OCHOBE
CYUIECTBYIOIINUX METOJIOB B
KOHKpETHOMU oOnactu

npodeccrnoHabHOM e TENbHOCTH

[IK-2.1 IIpoBomuT uCClEAOBAaHUS MO  HAYYHBIM
PYKOBOJICTBOM, TIpHUBIICKast MaTeMaTUKy u
MH(POPMAIOHHBIE TEXHOJIOTUH

5. @opma MpPoMeKYTOYHOM aTTeCTAMHU

SK3aMEH B 7 CEMECTpE.

6. SI3pIK penogaBaHusi PYCCKHIA.




II. Conep:xaHue JUCHUILVIMHBI, CTPYKTYPHPOBaHHOE MO TeMaMm (pasjenam) ¢
YKa3aHHeM OTBEJIEHHOI0 HA HHUX KOJINYECTBA AKaJeMUYEeCKHX 4YacoB W BHIOB

YUeOHBbIX 3aHATHH

YyeOHnast mporpamma —
HauMEHOBAaHME Pa3/eiIOB U TEM

Bcero
(dac.)

KonrakTHas pabora (dac.)

Jlexkuu

[IpakTrueckue
3aHATUS

KonTp.
CaMocT.
paboThI

CamocrosT
eJIbHas
paborta, B
T.4
KOHTPOJIb

BCETO

B T.4.
MIPaKT.
TIO/IT.

BCETO

B T.4.
MpaKkT
MMOATOT

1. BeiBox ypaBHEeHUI KoneOaHU
CTPYHBI, TEILIONPOBOJIHOCTH,
Jlarmnaca. Kiaccudukanms
ypaBHEHHI BTOPOTO TIOPSIIIKA.
VHBapruaHTHOCTH TUIA YPaBHEHHUS
[IpH 3aMeHaX He3aBUCHMBIX
MEePEMEHHBIX. XapaKTePUCTHKH
ypaBHEHHIA BTOPOTO TOPSI/IKA, UX
WHBapUAHTHOCTD MIPU 3aMEHAX
HE3aBUCHMBIX NIEPEMEHHBIX. MeTo
XapaKTEPUCTHK.

10

2. Kanonuveckuii BUJl ypaBHEHUS
BTOPOTO MOPSIIKA, IPUBEICHUE
ypaBHEHHUS K KAHOHUYECKOMY BUIY
B CTy4dae JBYX HE3aBUCHUMBIX
MEPEMEHHBIX U 71 IEPEMCHHBIX.
OO01ue penieHus: ypaBHEHHH.
Pemenne 3agaun Komu ajs
ypaBHEHUS TUTIEPOOTUIECKOTO
TUMA Ha MI0cKoCcTH. Teopema
Komm - KoBaneBckoi.

13

3. BonHOBOE ypaBHEHHE.
[TocTanoBka 3agaun Komwn n
Ha4aJIbHO-KPAEBbIX 3a/1a4 JUIsl HETO.
XapakTepuCcTUYECKUI KOHYC.
EnvHCTBEHHOCTD pelIeHus 3a1a4u
Komm n nepBoit HayaapHO-KpaeBon
3aJ1a4M JUIsl BOJTHOBOI'O YPaBHEHUS.

11

4. Pemenwne 3amay Komm s
BOJIHOBOT'O YpaBHEHHUs sl n = 1, 2,
3 MPOCTPAHCTBEHHBIX ITEPEMEHHBIX.
®opmynsl Janambepa, Kupxrodpoa
u Ilyaccona.

12




5. YpaBHEHUE TEILUIONIPOBOJHOCTH.
ITocTaHOBKa 11 HETO 3aJa4u
Koim 1 HayanbHO-KpaeBbIX 3aja4.
Pemrenne 3agaun Komm misg
ypaBHEHUS TEIJIONPOBOAHOCTH U
JUTsI BOJIHOBOTO YPaBHEHUS C
MMOMOIIIbIO CTENIEHHBIX PSAAOB U
WHTETPAIBHBIX (DOPMYIL..

14

6. [IpuHuMn Makcumyma s
ypaBHEHHUS TETIONPOBOTHOCTH,
€IVMHCTBEHHOCTD PEILIECHUs I1IEPBOU
HavyaJIbHO-KPACBOM 3a7a4H U
3agaun Kommu B Kiacce
OTpaHUYCHHBIX (DYHKITHI.

10

7. OcHOBHBIE 1 0000IICHHBIE
GyHKIUY, pEryisipHble M U
CUHTYJISIpHBIE 0000IIEHHBIE
¢bynakuu. Juddepennuponanue,
CBEpTKa 00OOIIEHHBIX (PYHKITHIA.
O06006111eHHOE pelIeHre ypaBHEHUS,
(byHIaMEHTAIBHOE PEIICHHE.

16

8. IlpeobpazoBanue dypobe
0000IIeHHBIX (DYHKITHIA,
BBIYHCJICHHUE C €70 IIOMOIIbIO
(byHIaMEHTAIBHBIX PEHICHUH.
DyHIaMEHTAIIBHOE PEILIECHNE
YpaBHEHUs TEIJIOIPOBOJHOCTH.
®opwmyia [Iyaccona s pemeHus
3amaun Komm.

15

9. Meton ®ypbe U1l ypaBHEHHUS
rUNepOOINIECKOro U
napabonuyeckoro THnoB. CBoHcTBa
COOCTBEHHBIX UHCEN U
COOCTBEHHBIX (PYHKIU 3a/1aun
[rypma - JInyBuiuia. Pemenne
MeTo1oM Dypbe HaYaIbHO-
KpaeBbIX 3aJa4 /Ul ypaBHEHUS
TEIIONPOBOJHOCTH M BOJTHOBOIO
YpaBHEHHS.

13

10. YpaBuenus Jlannaca u
Ilyaccona, mocTaHOBKa KpaeBbIX
3a1a4 Uil ypaBHeHus Jlamnaca.
@yH/IaMEHTAIIBHOE PEIICHHE
ypaBHeHus Jlamaca.

12

11. F'apmonnyeckue GyHKITHH.
WHTerpanbHOE NpeacTaBlIeHNE
rapMOHUYECKHUX (QYHKIUI.
Teopemsl 0 cpenHeM, Teopema o
MaKCHUMyMe U MUHUMYMeE JUIs
TapMOHUYECKUX (PYHKITHA.




12. Pemenue merogoM Oypbe
HayaJbHO-KPAEBBIX 3aJa4 JJIs
ypaBHeHus Jlamtaca B
MPSIMOYTOJIbHUKE.

Pemenne meronom @ypbe KpaeBbIX
3a7a4 11 ypaBHeHul Jlannaca u
Ilyaccona B Kpyre Uiy KOJbLE. U
miape.

13. EXMHCTBEHHOCTD pELLIEHUs
BHYTpeHHEH 3aaaun Jupuxie mis
ypaBHenus Ilyaccona.
HeoOxonumoe ycrnoBue
pa3pelIuMOCTH U €IMHCTBEHHOCTD
(C TOUHOCTBIO 10 aATUTUBHOM
IIOCTOSIHHOM)) pelIeHUs] BHYTPEHHEN
3amaun Helimana.

@yukuusa ['puna 3agaun Jupuxie
Juis ypaBHeHus Jlamnaca, ee
cumMetpus. Pemenue 3anauun
Hupuxne niig ypaBHeHus Jlamtaca
B N-MEPHOM Lape npu n=2,3.
EnuHCcTBEHHOCTD pelieHust
BHEIIHUX 3a1a4 [upuxnie u
Heiimana ns ypasHenus Jlamaca.

10

NTOI'O

144

34

51 59

III. O0pa3oBaTe/ibHBIE TEXHOJIOTUU

VYyebHas nporpamMma —
HAaMMEHOBaHUE Pa3/eNoB U
TEM (8 cmpocom
coomeemcmeuu ¢ pazoenom I1

PIT)

Bun 3anaTus

O06pazoBatebHbIE TEXHOJIOTHH

1. BeiBog ypaBHEHMi konebaHui
CTPYHBI, TEIUIONPOBOJHOCTH,
Jlarnaca. Knaccudukanms
YPaBHEHUN BTOPOT'O MOPSAIKA.
WHBapHaHTHOCTD TUIIA YPABHEHUS
IIpY 3aMEHAX HE3aBUCHUMBIX
IIEPEMEHHBIX. XapaKTEPUCTUKHU
YpPaBHEHU BTOPOTO MOPSAAKA, UX
MHBApUAHTHOCTH IIPU 3aMEHax
HE3aBUCUMBIX IIEpEMEHHBIX. MeTon
XapaKTEPUCTHUK.

JCKIIHUA

IPAKTHYECKOE
3aHATHE

AKTHUBHOC CIIYHIaHHC

popym




2. Kanonuveckuii BUJ1 ypaBHEHUS JIEKLIMS TPaaUIIMOHHAS JICKITUS
BTOPOTO MOPSIKA, TPUBEICHUE
YPABHCHHA K KAHOHIHCCKOMY BUAY | pyaptygeckoe MO3TOBOH HITYpPM
B clTydae JBYX HE3aBUCHUMBIX
MEPEMEHHBIX U 71 IEPEMEHHBIX. 3aH;ITHC
OO6mue perieHus: ypaBHECHUH.
Pemenue 3agaun Komu mis
ypaBHEHHUS TUTIEPOOTUIECKOTO
THIIA Ha TUIOCKOCTU. Teopema
Komu - KoBaneBckoii.
3. BonHOBOE ypaBHEHHE. JEKIUA aKTHUBHOC CJIyllIaHHuE
IlocTanoBka 3amauun Komm u
HaYaIbHO-KPaeBbIX 3aJ1ad JIJIs o
P A IE, IMPAKTUICCKOC MO3roBou mitypm
Hero. XapakTepUCTUUECKUI KOHYC.
EnuncTBEHHOCTD pelieHus 3a1a4u 3aHATHC
Ko u nepBoit HauaabHO-KpaeBOi
3a/1a4uu JUIsl BOJIHOBOTO YPaBHEHUSI.
4. Pemenue 3ana4 Komm g JIEKITUSA TPaJULIMOHHAS JICKIIUS
BOJIHOBOTO YpaBHEeHUs st n = 1, 2,
3 IpOCTPaHCTBEHHBIX ITEPEMEHHBIX. MpaKTHIECKOE bopym
dopmyns Jlaambepa, Kupxrodda
u Ilyaccona. 3aHATHC
5. YpaBHeHME TEIUIONPOBOIHOCTH. | JIEKIIMS TpaJAuLIMOHHAs JICKIUs
[TocTaHOBKa AJI HETO 3aJa4H
Ko 1 HayanpHO-KpaeBbIX q, .
N A9a/IbHO-Kpac 3ana IPAaKTUIECKOE MO3TOBOU HITyPM
Pemenue 3amaun Kommm mist
ypaBHEHHUS TEIIONPOBOTHOCTH U 3aHATHC
JUISL BOJTHOBOTO YPaBHEHUSI C
MTOMOIIIBIO CTEMEHHBIX PSIOB U
WHTETPAIbHBIX (HOPMYIL..
6. [IpuHumn MmakcumMyMma Juis JIEKIIUsA aKTHUBHOEC CJIyllIaHHE
ypaBHEHUS TEIJIONPOBOAHOCTH,
€MHCTBEHHOCTH PEIICHUS ITePBOH MpaKTHIECKOE bopym
HavyaJlbHO-KPAaeBOM 3a7auu U
3agaun Koim B knacce 3aHATHC
OTPaHUYEHHBIX (PYHKIIHIA.
7. OcHOBHBIE 1 0000IIIEHHEIE JIEKLIMS aKTHUBHOE CJIyIIIaHHE
(GYHKIIUY, pEryIsipHbIE M U
WHTYIISIPHBI HHBI o
CHHIYIAPHBIC 06001 N MIPaKTUICCKOEC MO3TOBOU HITYPM
¢bynkuuu. Tudpdepennuponanue,
3aHATHE

CBEpTKa 000OIIEHHBIX (PYHKIUH.
O06o0011eHHOE pelleHre YpaBHeHMS,
dbyHIaMEHTAIBHOE PEIICHUE.




8. [IpeobpasoBanue Pypbe JEKIUA TpagulIMOHHAs JICKIIHS
00001ICHHBIX (YHKIIHH,
BBIMHCIICHHE C €T OMOLIBIO MpaKTHIECKOE bopym
(GbyHITaMEHTAJIbHBIX PEIICHUH.
@yHIaMEHTAIILHOE PEILICHUE 3aHATHe
YpaBHEHHUSI TEILJIONPOBOTHOCTH.
®opwmyia [lyaccona s pemeHus
3agaun Komn.
9. Meton ®@ypbe 1st ypaBHEHHS JICKIIUS TPAAULIMOHHAS JEKIIHS
rUNepOOIUIECKOro 1
Hap%GOHquCKOFO THIIOB. IMPAKTUICCKOC MO3TOBOH TypM
CaoiicTBa COOCTBEHHBIX YUCEN U
COOCTBEHHBIX (YHKITUI 3a/1a4 3aHATHE
[lItypma - JInyBuiis. Pemenue
MeroaoM Pypbe HadaIbHO-
KpaeBbIX 3a7a4 /Ul YpaBHEHUS
TETIONPOBOHOCTH ¥ BOJTHOBOTO
ypaBHEHHUSI.
10. Ypasuenust Jlannaca u JEKIUA AKTHUBHOE CITyIIaHHE
[Tyaccona, mocTaHOBKa KPaeBbIX
3amad Uil ypaBHeHwus Jlarmmaca. MpaKTHIECKOE bopym
DyHIaMEeHTaIbHOE PEIICHHE
ypaBHeHus Jlamaca. 3aHATHC
11. Tapmonunueckue GpyHKIUU. JIEKIIUS TpaJAWIIMOHHAS JISKITHS
HHTerpanbHOE NIpeACTaBICHUE
FAPMOHMYECKHX (DYHKIIMI, IIPaKTHYECKOE MO3TOBOM ITYPM
Teopemsl 0 cpeHeM, Teopema o
MaKCUMyM€ U MUHUMYME IS 3aHATHE
rapMOHUYECKHUX (YHKIHI.
12. Pemenne meronom Oypbe JIEKITUSA AKTUBHOE CITYIIAHUE
HaYaJIbHO-KPAEBBIX 3a/1a4 JIIs
ypaBHeHus Jlamnaca B MpaKTHIECKOE bopym
MPSIMOYTOJIbHHKE.

3aHATHE

Pemenne merogom @ypbe KpaeBbIX
3a7a4 11 ypaBHeHul Jlamnaca u
[lyaccona B Kkpyre Ui KOJIbIE U
niape.




13. EXMHCTBEHHOCTD pELLICHUS
BHYTpeHHEH 3aaaun Jupuxie mis
ypaBHenus Ilyaccona.
HeoOxonumoe ycrnoBue
pa3pelrMOCTH U €AMHCTBEHHOCTD
(C TOUHOCTBIO 10 aATUTUBHOM
IIOCTOSIHHOM) peleHus
BHYTpeHHEH 3a1aun Helimana.
Oyukuua ['puna 3agaun Jupuxie
Juis ypaBHeHusd Jlamnaca, ee
cumMetpus. Pemenue 3anaun
Hupuxne i ypaBHeHus Jlamaca
B N-MEPHOM Lape npu n=2,3.
EnuHCTBEHHOCTD peleHust
BHEIIHUX 3a1a4 Jupuxie n

JIEKIHA

IMPAaKTHICCKOC
3aHATHUC

Heiimana s ypaBHenus Jlarmaca.

AKTHUBHOC CIIYHIaHHC

nH(pOpMAIMOHHbBIE

TCXHOJIOTHH

IV. Ouenovnbie MaTepuaJbl 1l MPOBEACHUS TeKYIeH U MPOMEKYTOYHOM

arTrecranmun

Tunosblie KOHTPOJBbHBIC 3aIaHUA 1JIA IIPOBEPKU YPOBHA C(l)OpMI/IpOBaHHOCTI/I

KOMIIETEeHIMH.

Jtan gopMHUpPOBaAHHUS

TunosBblie KOHTPOJIbHbBIC

IHoka3aTenn U KpUuTepUu

KOMIIeTeHH, B 3aJJaHUs /IS OUEHKHU OLICHUBAHUA
KOTOPOM y4YacTByeT | 3HAHMH, YMEHHH, HABBIKOB | KOMIIECTECHUHMH, IIKAJIA
AMCHUILIMHA (2-3 npumepa) OLICHMBAHUA
VYK-1 Cnocoben [Tpunatun dupuxie (¢ YBepeHHOE BIIaJICHUE,
OCYILCCTBILATE TIOHCK, | OKa3aTeIbCTBOM). 3aJJaHHUC IMOJIHOCThIO
iggg;{ecmn § ;;ggf; ” plld OGOGLIEHHDIH TIPUHLAT IB_ILIHOJ'IHGHO — 7 Gannos.
MMPUMCHATH CI/ICTeMHLII\/’; MaKCI/IMYMa. anléqne_OST Iie‘gbgl -
EIMHCTBEHHOCTH OLIMOOK aJlIoB.

noaxon JJISL peaICHUA
IIOCTABJICHHBIX 3aJ1a4

OTPaHUYCHHOTO PEIICHUS
00001IIeHHON 3a/1auu
Hupuxie.

Bonrkiioe koanuecTBO
ommbok — 0 OasuioB.

CBolicTBa HHTErpana
ITyaccona. ['apMOHUYHOCTH
(GyHKUMU, TPEICTaBUMOM
uHrerpaiioM Ilyaccona.
I'apmoHnueckas mepa
MHO’KECTBA HA EAUHUYHOMN
OKPYHOCTH, €€ CBOWCTBA.

[TpaBuibHOE BBITIOJIHCHUE
3ajaHus — 6 0aJUIoB.
Hanuuue oTneabHBIX
OIHO0K — 3 — 5 OaJIoB.
Bonbmioe koiImuecTBo
OIKOO0K, pelIeHUE HE JaHO
WM TAaHO HEBEPHOE
pemenue— 0 GaioB.




Onpenenenue
rapMOHUYECKUX (YHKITHI.
[Tpumepsl. ApudpmeTrueckue
oreparuu HaJ
rapMOHHYECKUMHU
(GYHKIMSIMH, COXpaHEHHE
TApMOHUYHOCTH TIPH
KOMITO3UITUSIX C
KOH(OPMHBIMH U
adbuHHBIMU
oToOpaxeHusiMU. Pa3nnynbie
(opMBI 3anKcH ypaBHEHUS
Jlamnaca

I'myGoxue 3Hanus — 4 Gama.
HeyBepennblie 3Hanus — 2 —
3 Gamra.

CeprnesHble MpooOerbl B
3HAHUAX, OmHOKH — ()
OaJIoB

Jdran popMHUPOBAHUA

Tunosblie KOHTPOJbHBIC

Iloka3aTesin U KpUTEPUHU

KOMIIETeHUUH, B 3alaHUA JJI OLEHKH OLICHUBAHUSA
KOTOPOM y4YacTBYeT | 3HAHMH, YMEHHH, HABbIKOB | KOMIICTCHUNH, IKAJIA
JUCIUIIJIMHA (2-3 npumepa) OLlecHUBaHHUA
[IK-1 Cnocoben HaxoxneHne B aHaTUTUYECKON | YBEpPEHHOE BJIaJCHHUE,
UCII0JIb30BATh 6asoBeIe | (hopme pernenus 3anaun Komm | 3a1aHne IOJHOCTBIO
SHaHWA B 001acT! | nyigq ypaHeHUs BBITIOJTHEHO — 5 0aIlIoB.
MaTeMaTHHCCKUX 1| rumep0OoIUYEcKOro THUIIA C Hanuuune oTaenbHbIX
JBYMsI HE3aBUCUMBIMU omuOok — 3 Oanna.
C€CTECCTBCHHBIX HayK, y 6 3 6
oporpaMMupOBaHUusA u
porp po MepeMEHHBIMU Bonbiioe konnuecTBo
MH(OPMaLMOHHBIX
N ommn6ok — () Gayos..
TCXHOJIOTHH

[Toctpoenue B Buae
TPUTOHOMETPUUYECKUX PSATOB
peleHus KpaeBbIX 3a/1a4 JJIs
ypaBHeHus Jlamaca,
HauyaJIbHO-KPAEBbIX 3aa4 JJIs
ypaBHEHUH TETJIONPOBOIHOCTH
¥ BOJIHOBOTO B ClIy4ae JBYX
HE3aBUCHUMBbIX [IEPEMEHHBIX.

[IpaBHIIBHOE BBITTOTHEHUE
3aJlaHus — 5 0aJUIOB.
Hannuue oTneabHBIX
oinooK — 3 — 4 Oamnna.
bonpiioe koandyecTBO
OLIMOOK, pelIeHre He JTaHO
VI JTAaHO HEBEPHOE
pemienne — 0 6amioB.

CrniocoObl annpokcuManuu
YACTHBIX MPOU3BOIHBIX
Pa3HOCTHBIMU OTHOILICHUSIMH,
MIOCTPOCHHE Pa3HOCTHBIX CXEM
JUIsI OCHOBHBIX YPaBHEHUH B
YACTHBIX MPOU3BOIHBIX

I'my6okue 3nanus — 4 Gana.
HeyBepennbie 3HaHus — 2 —
3 Gayra.

CepbesHble IpoOerbl B
3HAHUAX, OIHOKH — ()
OaJioB




V. YueOHO-MeTOAn4YEeCKOEe U MHPOPMAIMOHHOE O0ecTieYeHue TUCHUILTAHBI

1) Pexomennyemas iureparypa

a) OCHOBHasl JIuTeparypa

. KynpsimoB H.A. Ananutruueckasi TeOpusi HETMHEUHBIX U PepeHIInaTbHbIX
ypaBuenuit / KyapsmoB H.A.. — Mocksa, MxxeBck : THCTUTYT
KOMIIBIOTEPHBIX HccienoBanuii, 2019. - 360 c¢. IPR SMART:
https://www.iprbookshop.ru/91910.html.

. Cremyues, B. I'. luddepennmansupie ypaBHEHUS B YACTHBIX MTPOU3BOIHBIX :
yueOoHuk s By30B / B. I'. CrenyueB. — Cankr-IletepOypr : Jlanb, 2021. —
144 c. — ISBN 978-5-8114-7562-9. — Texkcr : anextponnsiii // ObC Jlaus:
— URL.: https://e.lanbook.com/book/169798.

0) IOTMOJIHUTEIIbHAS JIUTEpaTypa

. Ilepbaxonra KO.B. YpaBHueHus marematnueckoin PU3uKu [ DIEKTPOHHBIH
pecypc]: yue6Hoe nmocodbue/ Illepbakora FO.B., MuxanbkoB M.A.—
DNEeKTpoH. TeKCTOBbIE naHHble.— CaparoB: Hayunas kaura, 2012.— 159
c.— Pexum gocryna: http://www.iprbookshop.ru/6352.html.— 3bC
«IPRbooks».

. AnekceeB A.Jl. YpaBHEHHsI C YACTHBIMHU IPOU3BOJHBIMU B IIPUMEPAX U
3aadax [ DIeKTPOHHBIN pecypc]: yueOHoe mocooue/ AnekceeB A./l.,
Kynpsmos C.H., Paquenko T.H.— DOnekTpoH. TekcTOBBIE aHHBIE.— POCTOB-
Ha-Jlony: FOxubiit penepanbubiii yausepcurteT, 2009.— 80 ¢.— Pexum
noctymna: http://www.iprbookshop.ru/47167.html.— 3BC «IPRbooks».

5. IMmayrun B.1O. YpaBHeHus MareMaTiaecKoi (pr3rKy [DIeKTPOHHBIN pecypc]: Kype
nexiwit/ [Tnayrun B.IO., TTnayruna A.H.— DnekTpoH. TekcToBble AaHHbIe— OMCK:

Owmckuii rocynapcetBeHHblid yHuBepeuter M. G.M. [locroesckoro, 2016.— 180 c—
Pexxum noctyna: http://www.iprbookshop.ru/59669.html— SBC «IPRbooks».

2) IIporpammHoOe oGecrieueHue
a) JIMueH3uoHHOe MPOrpaMMHOe o0ecreyeHmne
Kaspersky Endpoint Security 10 (akt Ha mnepemauy mpaB I[IK545 ot

16.12.2022)

0) CB000OIHO pacnpocTpaHsieMoe MPOrPaMMHOe o0ecrevyeHne
Muorodyuknuonansubiil pegakrop ONLYOFFICE 6ecrmataoe 1O

OC Linux Ubuntu  6ecmiataoe 110



o Google Chrome ©6ecruataoe [10
e Sdunexkc bpayzep  Gecruataoe 10O

e Qctave becmiarnoe 110
e MiKTeX becmnarnoe I10, nmuien3nonHoe coriamenue: https://miktex.org/

3) CoBpemennbie npogeccuoHaIbHbIE 0a3bl JAHHBIX U MH(OPMaLMOHHbIE
CIIPABOYHbIE CHCTEMbI

9BbC «ZNANIUM.COM» www.znanium.com ;

9BbC «OPAUT» www.biblio-online.ru ;

OBC «YHuBepcuteTckas Oubnroreka onnan» https://biblioclub.ru/ ;

OBC IPRbooks http://www.iprbookshop.ru/;

9BC «Jlaap» http://e.Janbook.com;

OBbC BOOKk.ru https://www.book.ru/

OBC TBI'Y http://megapro.tversu.ru/megapro/Web

Hayunas snextponnast oubnuoreka eLIBRARY.RU (moanucka Ha
*ypHaisl) https://elibrary.ru/projects/subscription/rus_titles_open.asp? ;
9.  Penosurapuii TBI'Y http://eprints.tversu.ru
10.  Hayunas 6ubmorexa MI'Y http:/lib.mexmat.ru/

S SN

VI. MeToanyeckne MaTepraibl 1Jis1 00y4AIOIIHUXCS 110 0CBOCHHIO IUCHMILTAHBI
[Tepeyens BOMpOCOB AJis MOATOTOBKU K SK3aMEHY

1. BoiBog ypaBHeHud KojeOaHMIl CTpPYyHBI, TemionpoBogHocTH, Jlamaca;
duznyeckas HHTEpPIIpeTalrs KPaeBbIX U HaualbHO-KPAEBbIX 3ajay Ui HUX.

2. Knaccudukanus ypaBHEHHM BTOporo mopsjka. VHBapuaHTHOCTh THMA
YPaBHEHMS IIPU 3aMEHAX HE3aBUCUMBIX TIEPEMEHHBIX.

3. XapakTEepUCTHKU YpPAaBHEHHWW BTOPOTO IMOPSAAKA, WX HWHBAPUAHTHOCTH NIPHU
3aMEHax HE3aBUCUMBIX IEepeMEHHBIX. [Ipumepsl XapakTepucTUK Iyl ypaBHEHUU
KOJICOAHUI CTPYHBI, TEMIOMPOBOIHOCTH.

4. VYpaBHEHHS C YaCTHBIMU IPOU3BOJHBIMM IEPBOTO MOPSAAKA. XapaKTEPUCTUKHU
YPaBHEHHUU BTOPOTO MOPSAJIKA B CIIy4ae IBYX HE3aBUCUMBIX IIEPEMEHHBIX.

5. llpuBeaenue ypaBHEHHs] THIEPOOIMUYECKOTO THUNA K KAHOHUYECKOMY BHIY B
ClIy4yae JBYX HE3aBHCHMBIX ITIEPEMEHHBIX.

6. llpuBenenue ypaBHeHHH MapaOOJUYECKOTO M AIUIUOTHYECKOTO THIIOB K
KAaHOHMYECKOMY BHJly B CIIy4ae IBYX HE3aBUCUMBIX [IEPEMEHHBIX.

7. KaHOHMYECKMU BHJ JIMHEMHOTO YPABHEHUS BTOPOrO NOPSAKA, MNPUBEICHUE
YpaBHEHHUS C MOCTOSHHBIMU KO3 (ULIMEHTaMH K KaHOHHYECKOMY BUAY B CiIydae n
IIEPEMEHHBIX.


https://miktex.org/
http://www.znanium.com/
http://www.biblio-online.ru/
https://biblioclub.ru/
http://www.iprbookshop.ru/
http://e.lanbook.com/
https://www.book.ru/
http://megapro.tversu.ru/megapro/Web
https://elibrary.ru/projects/subscription/rus_titles_open.asp
http://eprints.tversu.ru/
http://lib.mexmat.ru/

8. 3agaua Komm ang ypaBHEHHS C YacTHBIMU MPOU3BOJHBIMHU. Teopema
KoBaneBckoii.

9. BonHoBoe ypaBHenue. [locranoBka juist Hero 3agaun Ko v HauanabHO-KpaeBbIX
3as1a4, uX (PU3NYECKUN CMBICIL.

10. EnMHCTBEHHOCTh pelIeHUs NMEPBOM M BTOPOM HaudadbHO-KPAeBbIX 3adad JUis
BOJIHOBOT'O ypaBHEeHUs. IHTerpan 3Hepruu.

11. EnuHCTBEHHOCTH penieHus 3aaaun Komu 115 BOJIHOBOTO YpaBHEHUS.

12. ®opmyna Jlamambepa (pemenue 3amaun Komm st ypaBHEHHUsI KoJieOaHMIA
CTPYHBI).

13. ®opmyna Kupxropda (pemenue 3amaun Komru 1jis 0ZHOPOIHOTO BOJHOBOTO
YpaBHEHUS B TPEXMEPHOM IPOCTPAHCTBE).

14. ®opmyna Ilyaccona (pemenue 3amauu Komwm st 0IHOPOJHOTO BOJIHOBOIO
ypaBHEHUS HA TUIOCKOCTH).

15. VYpaBuenue TtemnonpoBogHoctu. IloctanoBka mis Hero 3amaun Komum wu
HaYaJIbHO-KPAEBbIX 3a/1a4, UX (PU3UUYECKUI CMBICI.

16. Pemenune 3amaun Komm st ypaBHEHHS! TEIUIONPOBOJHOCTH M ISl BOJIHOBOTO
YPaBHEHUS C AHAUINTUYECKUMH HA4YaJIbHBIMU YCJIOBUAMH C IOMOIIBIO CTEIEHHBIX
PAIIOB.

17. Teopema O MakCUMyM€ M MHUHHMYME U1 OJHOPOJHOTO YpPAaBHEHHS
TEIJIONPOBOAHOCTH.

18. EAMHCTBEHHOCTh PELICHUS MEPBOM Ha4YaIbHO-KPAeBOW 3a1aun U 3anaun Komm
JUIsl YpaBHEHHUS TETJIONPOBOAHOCTH.

19. OO6oO6meHHbIe (GYHKIMHU: ompeaeieHue, O-QpyHkus, auddepeHnnpoBaHue
0000mmeHHbIX QyHkIuil. O600ImEeHHoe penieHne TudepeHnanTsHOT0 YpaBHEeHUS,
dbyHmamMeHTabHOE penieHne qudepeHnnanTsHOTo onepaTopa.

20. IIpeoOpazoBanue @Dypre 0000meHHBIX (QyHKIHH. I HBapHaHTHOCTH
MPOCTPAHCTBA OCHOBHBIX (PYHKIIMI OTHOCUTENBbHO MpeoOpazoBanus Dypwe, pypbe-
o0pa3 MpoOU3BOAHONW OOOOIIEHHON (QYHKIINH, npou3BojiHas  (Ppypbe-oOpasa.
[Tpumepst: pypre-o0pa3 d-PyHKIUU U €€ MPOU3BOTHOM.

21. @dyHaaMeHTaIbHOE pEeIIeHHE YpaBHEHUS TEIJIONPOBOJHOCTH (BBIBOJ C
MTOMOIIIBIO peoOpa3zoBanus Dypbe).

22. CBoiicTBa (PyH/IaMEHTAJILHOTO PEIICHUS YPaBHEHHUS TETIJIOMPOBOAHOCTH.

23. GyHaaMEHTANbHOE PEIIEHUE YPABHEHUS TEIUIONPOBOJHOCTH M PEUIEHUE C €r0
nomoIpko 3agaun Ko 1u1st ypaBHEHUS TEMIIONPOBOAHOCTH.

24. 3apgava ltypma - JlmyBuiuis, BO3HMKArOWas npu pemeHnu metoaom Dypee
HayaJbHO-KpaeBbIX 3a7a4y. CBOWCTBA COOCTBEHHBIX YMCENT U COOCTBEHHBIX (DYHKIIMIA
3agauu Lltypma - JInyBummis.

25. Pemenue wmetogom Dypbe HauadbHO-KpPAeBbIX 3aJady g ypaBHEHUH
runepOoIMYecKoro M mnapadoinyeckoro TUIOB (0e3 [oKa3aTelibcTBa CBOWCTB
coOCTBEHHBbIX uncen u pyHkuui 3anayu ltypma - JInyBuiis).

26. IlocraHoBka KpaeBbIX 3amad sl ypaBHeHuid Jlammaca wu Ilyaccona.
["apMonnyeckue PpyHKINH, MPUMEPHI.

27. ®yHaaMeHTallbHOE pelleHne ypaBHeHus Jlammnaca.



28. T'apmonmueckue GQyHkuu. VHTErpanbHOE MpeACTaBICHUE TapMOHUYECKUX
byHKIUH.

29. TeopeMbl O CpeIHEM JIJIsl TAPMOHUYECKUX QYHKIIUH.

30. Teopema 0 MaKCUMyMe U MUHUMYME JIJIs1 TApPMOHUYECKUX (DYHKIIHM.

31. EnuHCTBEHHOCTh pelIeHUsT BHYTPEHHEW 3amaum Jlupuxiie s ypaBHEHHS
[Tyaccona. HeoOxonumoe ycinoBue pa3peiimMOCTH U €IUHCTBEHHOCTH (C TOUHOCTHIO
710 aIIUTUBHOM NOCTOSIHHOM ) pelieHusl BHyTpeHHe! 3aaaun Helimana.

32. Pemenue meronoMm @ypbe KpaeBbIX 3ajay [ ypaBHeHUs Jlamuiaca B kpyre u
KOJIBLIE.

33. Pemienne 3amaun J(upuxiie mist ypaBHeHus Jlaminaca B 3-MepHOM 1ape.

34. Pemenue 3anaun Jupuxine aiig ypaBHenus Jlaruiaca B 2-MepHOM KpyTe.

35. CymiecTBOBaHME pEUIEHUs BHYTpPEHHEW 3anauu [lupuxie s ypaBHEHHs
Jlataca B 2-MepHOi 00JacTH, CBEJEHUE €€ K 3a7adye B Kpyre C IOMOIIbIO
KOH(OPMHOTO 0TOOpaKEHUSI.

36. O6beMHBII (HPIOTOHOBCKHI) MOTEHIMAJ, €r0 CYLUIECTBOBAHUE, HETIPEPHIBHOCTD,
rapMOHMYHOCTh B oOsactu Oe3 3apsaoB. OObEeMHBINM MOTEHIMAN, KaK pELICHHUE
ypaBHeHus [lyaccona (Jlamaca).

37. IToBEpXHOCTHBIE TOTEHIMANBI IIPOCTOTO U ABOMHOTO CJIOS,, X TAPMOHUYHOCTb.
38. IloBepXHOCTHBIE TOTEHIMAbI, MPEICIbHBIE 3HAYEHUS ITOBEPXHOCTHOTO
MMOTEHIIMAaJIa IBOMHOTO CJIOA.

TpeGoBaHUs K pEUTUHT-KOHTPOJITIO

Ocennuti cemecmp — | peUTUHTOBBIN KOHTPOJIb YCIIEBAEMOCTH MPOBOAUTCS Ha 9-10
yueOHoM Hezene 1o rpaduky yueOHoro nporiecca, [l pedTHHrOBbIi KOHTPOJIb
YCIIEBAEMOCTH - JIBE MOCIIEAHNE HEENN (PAKTUUECKOTO 3aBEPILIEHHS] CEMECTPA TI0
rpaduKy yueOHOTro mpoliecca;

secenHull cemecmp — | peATUHTOBBIN KOHTPOJIb YCIIEBAEMOCTH ITPOBOAUTCA Ha 32-33
yueOHoM Hezene 1o rpaduky yueOHoro nporiecca, [l pedTHHrOBbIi KOHTPOJIb
YCHEBAEMOCTH - JIBE MOCIIEIHUE HeJleNH (PaKTUUECKOT0 3aBEPILECHHUS CEMECTpPa 10
rpaduKy yueOHOTro mporiecca.

MaxkcuManbHOE KOTUYeCTBO OAIIIOB, KOTOPOE MOXKET OBITh TOJTYYEHO B PE3yJIbTaTe
ocBoeHUs aucHUIUIMHLI coctaBiisteT 100 6amwioB, n3 HUX 60 0aI0B OTBOAMUTCS Ha
TEKYIIUIA KOHTPOJIh (Harpumep, 1o 30 6ayuioB Ha KX bl MOIyJih) 1 40 GayuioB Ha
3a4eT/IK3aMeEH.

Pacnipenenienre 0ayuioB 1Mo MOYJSIM  YCTaHABIMBAETCSA MPEMOJABATENIEM M MOXKET
KOPPEKTHUPOBATHCSL.

VII. MaTepuajibHO-TeXHUYECKOe oOecreyeHmne
Y4eOHbie ayAUTOpUH, OCHAIIICHHBIE CPEICTBAMH MYJILTUMETHA.



VIII. CBenenusi 00 00HOBJIEHUM padoyeii MPOrpaMMbl IUCHUILIHHBI

COACPpIKaHMsA, CIIMCKA

JUTEPaATypHI

Nerr.a. OOGHOBNIEHHBIN pa3ien Omucanue PexBu3uTHI
paboueit mporpaMMbl BHECCHHBIX JIOKYMEHTA,
JTUCIUATIIUHBI M3MCHCHUI YTBEPAUBILIETO
M3MCHCHUS
1 OcHOBHBIE pa3zensl IIpuBenenue B 02.07.2022
COOTBETCTBHE HOBBIM | IIPOT MPOTOKOJ Ne 8
TpeOOBaHUSIM 3acefanus Kadeapol
(YHKIMOHATIBHOTO
aHaJIn3a ¥ TCOMETPHUHU
2 | Pazgensr III. IV, V Oo6HoOBIIEHNE 26.06.2023

poToKoa Ne 7
3acenaHus Kadeapsl
GYHKITMOHATIEHOTO

aHaJli3a U FeOMETPUHI




