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1 Hdesn v 3a1auM U3yYeHU s TUCHMILUIMHBI (MOLYJIA).

1.1 Ilean ocBOeHUS TUCHUILIHHDI.

VYyeOHasi qUCHUILUIMHA «YpaBHEHUS MaTeMaTH4eCKOW (PU3MKW» CTaBUT CBOEU LIETBIO U3ydYe-
HUE MAaTEeMAaTUYECKUX MOJIENICH Pa3INdHbIX (PU3MYECKUX sSBICHUH. 3HAUUTEIbHAS YaCTh MaTeMaTHYC-
CKUX MOJeJeH, U3y4aeMbIX B TPATUIIMOHHOM (KJIAaCCHYECKOM) Kypce MaTeMaTHuecKoil (pu3uku, cBo-
JUTCS K KpaeBbIM 3aJauaM i TUHEHHBIX TuddepeHIInabHbIX YPaBHEHUN B YACTHBIX MPOU3BOIHBIX
BTOPOTO HOPSIKA, CPEIN KOTOPBIX 0c000 BaKHBI TPU: BOJHOBOE ypaBHEHHUE, YPaBHEHHE TEILIONPO-
BOJHOCTH U ypaBHeHue Jlamnaca. IlepBocTenenHast poib 3TUX (M HEKOTOPBIX JPYTHX) ypaBHEHUH,
chopmynupoBaHHbIX emie B XIX Beke, 0OBSICHAETCS WX HCKIIOYHUTEIBHOW YHHUBEPCATbHOCTBIO -
TPYJAHO HAWTH pa3ie] TOYHOTO €CTECTBO3HAHUS (TEOpHs KOJICOaHMA, TUAPOIUHAMUKA, TEOPHSI YIIPY-
rOCTH, JIEKTPOJUHAMUKA, (PU3UUYECKHEe aKyCTHKa U ONTHKA U Jp.), B KOTOPOM Obl OHM HE IPUMEHSI-
muck. [loaToMy KpaeBbie 3a1a4uu IS 3TUX YPaBHEHUN OTHOCAT K 0a30BBIM 3a7auaM MaTeMaTHYeCKON
bu3HKH.

CrnoxxHbIe (U3NYECKUE MPOIIECCHI OMUCHIBAIOTCS MATEMATHYECKUMU MOJCIISIMU, SBIISFOITAM M-
csl, KaK IPaBUII0, 00bEIMHEHNEM HECKOJIBKUX 0a30BbIX 337a4. Y paBHEHUS TUIEpOOIMYECKOro, mapa-
0OJMYECKOT0 M JUIHIITUICCKOTO THUIIOB, COCTABIISIOIINE OCHOBY JaHHOTO Kypca “MeTonoB MareMa-
TUYeCKOM (PU3MKK™ SBISIOTCS KakK pa3 mpuMepaMu 0a30BbIX 3ajad.

1.2 3agaun AMCHHUILIMHEL:

1) u3yunTh (MaTeMaTHYECKas MOCTAHOBKA 3a/add, MPOOJieMa CYIICCTBOBAHUS U €IMHCTBEHHO-
CTH PCILCHUs, TUITNYHBIC aHATUTHUYCCKUE METObl HCCICIOBAHMUS, OTBICKAHUE OOIIMX U YacT-
HBIX PEIICHUH 3a/1a4) U MPAKTUISCKOE OCBOCHHE METOJIOB PEIICHUST 0a30BBIX 3a/1a4 MaTeMa-
TUYECKON (PU3MKHM Ha pUMEpEe YPaBHEHUH THUIEPOOIMYECKOTO, MapaboIndecKoro 1 JUIUI-

TUYECKOTO TUIIOB;

2) Hay4uTh Ki1accu(UIUPOBaTh JINHEHHbIC U PepeHIInaTbHbIC YPAaBHEHHS B YACTHBIX MIPOU3-
BOJIHBIX U IPUBOJUTH YPABHEHUSI K KAHOHUYECKOH (popme, (opMyInpoBaTh KpaeBble U
HavaJIbHbIE YCIIOBUS;

3) oBnaneTh OCHOBHBIMU METOJaMH aHATUTUYECKOTO PEIICHHS KPAeBbIX M HECTAIIMOHAPHBIX 3a-
Jlay 7Sl TUHEWHBIX 1uddepeHInalbHbIX YpaBHEHUHM B YACTHBIX MMPOU3BOIHBIX JUTs (PYHKIIHIA
MHOTHUX IT€PEMEHHBIX.

1.3 MecTo AucuuminHbl (MO1yJs) B CTPYKTYpe 00pa3oBaTeIbHOI POrpaMMBbl.

JucuuruinHa «YpaBHEHUsI MaTeMaTH4ecKOH (hU3MKHM» OTHOCUTCA K BapHaTUBHOM yactu bio-
ka 1 "ducuumnunel (Moaynun)" yuebHoro minana npoduisa «MHpopMalnoHHbIe CUCTEMBI U TEXHOJIO-
THH»

Jlji1 0OCBOEHUS TUCUUIUIMHBI HEOOXOIMMBI 3HaHUSI y4EOHOTro MaTrepuasa AUCHUIIIIMH MaTeMa-
TUYECKOro 1ukia («MaremaTnueckuil aHamu3y», «TeopHst BEpOSTHOCTEH M MaTeMaTHuYecKas CTaTH-
CTHKay, «AHaJUTHYECKas TEOMETPHUs U JHHEIHAs anredpay).

[TonydyeHHble B paMKaxX JTUCHUIUIMHBI HABBIKK HAMIyT MpakTUYECKOe MPUMEHEHUE IpU U3yde-
HUM TaKuUX AUCLHUIUIMH Kak «MaTemaThueckas JIOTUKa U TEOpHsl alropuTMoB», «Teopust nmpuHATHSA
peneHun».

1.4 IlepeyeHb MIIAHUPYEMBIX Pe3y/JIbTATOB 00y4eHMS MO JMCHUILIHHE (MOLYJII0), COOTHE-
CEHHBIX € IVIAHUPYEMBIMH Pe3yJbTATaAMM 0CBOEHHSI 00Pa30BaTeJIbHOH MPOrPaMMBbI.

Ne | Uanexe | Copepxanme | B pesynpraTe n3yueHus yueOHOMN NUCHUIUIMHBI O0yYarorecs
IL.I | KOMIIE- | KOMIIETEHIIMHU JTOJIKHBI
TeHuuu | (WiH €€ 4acTH) 3HATH yMeTh BJIA/IETh

1. | OIIK-2 | cnocOGHOCTBIO | OCHOBHBIC TIOHSATHS M | BBIBIATH (hU3MYE- | METOAAMHU TIO-
UCMOJIb30BaTh | METOJBl MaTeMaTHue- | CKYl0  CYIIHOCTb | CTPOCHUS Ma-
OCHOBHBIE€ 3a- | CKOTO aHajau3a, JIMHEW- | IBJICHUHU U NPOLEC- | TEMATHYECKON




Ne | Unpexe | Copnepxanue | B pesynbrare u3ydeHus ydeOHOM JUCUUIUIMHBI 00y4aromuecs
ILII | KOMIIe- | KOMIETEHLUU JTOJKHBI
TeHUUH | (WM e€ 4acTu) 3HATH yMeTh BJIA/IeTh
KOHBI ecre- | HOM aireOpbl, TEOPUH | COB B YCTPOMCTBaxX | MOJEIM IIPO-
CTBEHHOHAay4d- | nuddepeHuanbHbIX pasnu4HON  pu3n- | hecCuoHaIb-
HBIX  JMCLU- | ypaBHEHUH U 3JIEMEH- | YEeCKOW MpPUPOJBI U | HBIX 3a7ady U
IUIMH B TMpO- | TOB TECOPHH YPAaBHEHUU | BBHIIOJIHSITH coJiepKaTeb-
beccruoHanb- MaTeMaTH4ecKon (pu- IPUMEHHUTENBHO K | HOH  HHTep-
HOW JIesiTeNb- | 3UKH, TEOPUU BEPOSIT- | HUM IPOCTHIEC TeX- | MPETaIHH
HOCTH, IIpPUMeE- | HOCTEH U MaTeMaTHue- | HUYECKHE PAcyeThl | MOJyYEHHbIX
HSATH METOJBI | CKOM CTAaTUCTHUKHU pe3yJIbTaToB
MaTeMaTHye-
CKOTO aHaJIn3a
U MOJENIUpo-
BaHUs, Teope-
TUYECKOTO U
HKCIIEPUMEH-
TaJIbHOTO HC-
CJIETOBaHMS
2. |IIK-24 | cnocoGHOCTBIO | MPUHLMIBI MOJEIUPO- | UCHOIB30BATh TEX- | HOCTPOCHUEM
00OCHOBBIBATh | BaHUS, KIIACCH(PDUKALNIO | HOJIOTHH  MOJIEIH- | MMHTAI[OH-
IIPaBUIBHOCTb | CIIOCOOOB IPEJCTaBIIe- | POBAHUS; npes- | HeIX Mojesen
BBIOpaHHOM HUS MOJEJIeH CHUCTEM; | CTaBIISATh MOJENb B | HHPOpPMAIIHU-
MOJIEJIU, COMO- | IPUEMBI, METO/bI, CIIO- | MATEMATUYECKOM U | OHHBIX  IIpO-
CTaBjiAsl  pe- | coObl  (opManM3alUy | AITOPUTMUYECKOM | LIECCOB; IOJIY-
3yJbTaThl 3KC- | OOBEKTOB, IPOLECCOB, | BUJE;  OLEHHUBATH | YCHUEM
MEPUMEHTANb- | SIBICHUH W PEAN3alUI0 | KAYeCTBO MOJIENH; | KOHIIETITyalb-
HBIX JIaHHBIX M | UX HA KOMIBIOTEPE; J0- | MOKA3bIBaTh TEOpe- | HbIX Mojesen
MOJTyYeHHBIX CTOMHCTBAa W HEJOCTAaT- | THYECKHE CHCTEM; TI0-
pereHui KA Pa3IM4YHBIX CIOCO- | OCHOBAHMS MOJENU | CTPOEHUEM
00B MIpeICTaBICHUS MOJIEUPYIO-
MoJenell cucTeM; pas- IIUX aJTOPUT-
paboTKy aITrOpUTMOB MOB
bukcanuu U 06paboTKH
pe3yJIbTaTOB MOJIEIIN-
POBaHUS CUCTEM; CIIO-
coOBI MJIaHUPOBAHUS
MaIlIMHHBIX YKCIEPU-
MEHTOB C MOJICJISIMU
3 | [K-25 | cmocoOHOCTBIO | MPUHIMIIBI  MOJICIUPO- | UCIIOJIB30BaTh TeX- | HHCTPYMEH-
WCTIOJh30BATh | BaHWS, KIIACCU(PHUKAIMIO | HOJIOTUH  MOJEIHU- | TAIbHBIMA
MaTeMaTHye- croco0OB TpejcTaBie- | POBaHMUS; npes- | CpeacTBaMu
CKHE METOJBI | HUSL MOJENEeH CHUCTEM; | CTaBIISATh MTOCTPOCHHS
00paboTKH, IPUEMBI, METOJIBI, MOJIeNIb B MaTeMa- | IMHUTAIOH-
aHanm3a U | crmocoOsl  dopManu3a- | THYECKOM M aliTo- | HBIX MOJIENeH
CHHTE3a  pe- | LMU O0BEKTOB, NMPOLEC- | PUTMUYECKOM BH- | HHpOpMALHU-
3yJlbTaTOB COB, SIBJICHWU W peaju- | J¢; OIICHWBATh Ka- | OHHBIX  IPO-
npodeccuo- 3alMI0 UX HA KOMIIbIO- | YECTBO MOJIEIIH; LIECCOB,
HAJIBHBIX  HWC- | T€pPE; OCTOMHCTBA W | MIOKA3bIBATh TEOPE- | MOJyYCHUEM
ClIeZIOBaHHM HE/I0CTaTKU THYECKUE OCHOBA- | KOHILIENTYaJlb-
PasIMYHBIX CIIOCOOOB HUS MOZAEIH HBIX MOJIeIeH
NpEeCTaBICHUS MOJIe- CHUCTEM, IO-




Ne | Unpexe | Copnepxanue | B pesynbrare u3ydeHus ydeOHOM JUCUUIUIMHBI 00y4aromuecs

IL.I | KOMIIe- | KOMIETEHLUU JTOJKHBI
TeHUUH | (WM e€ 4acTu) 3HATH yMeTh BJIA/IeTh
neit cucreM; pa3paboT- CTpOEHUEM
Ky aJTOpUTMOB (huKca- MOJIEIUPYIO-
MU 1 00pabOTKH pe- IIUX aJITOPUT-
3yJIBTATOB MOJIEIUPO- MOB

BaHUs CUCTEM; CIIOCO-
Obl IJIAHUPOBAHUS Ma-
IIMHHBIX 3KCIIEPUMEH-
TOB C MOJEIISIMU

2. CTpyKTYpAa M cojiepKaHue JUCHHIIHHBI.

2.1 Pacnpeesienre TPYA0EMKOCTH JUCUMILJIMHBI 10 BUAAM PadoT.
OOm1ast TpyI0EMKOCTb AMCIHUILIMHBI cOCTaBisieT 4 3au.en. (144 yaca), ux pacrnpenesieHue o BHIam
paboT MpeACTaBICHO B TAOIHIIE.

Bun yuebHoit paboThl Bcero CemecTtpbl
4acoB (gacer)
5

KonTakTHas padoTa, B TOM 4nce: 76,3 76,3
AyauTOpHBIE 3aHATHS (BCEro): 72 72 -
3aHATHSA JIEKIUOHHOTO TUIIA 36 36 -
JlaboparopHbIe 3aHATHS 36 36 -
3aHATHS CEMHUHAPCKOTo TUIA (CEMHUHAPHI, PAKTHYCCKHE 3aHSI-
THS) ) ] )
HNnas koHTaKTHasA padora:
Kontposs camocTositenbHo paboTsl (KCP) 4 4 -
ITpomesxxyrounas arrecranus (MKP) 0,3 0,3 -
CamocrosiTesbHasi padoTa, B TOM 4HCIE: 41 41 -
[TpopaboTka y4eOHOT0 (TEOPETHYECKOr0) MaTepuaa 30 30 -
BeinonHeHre WHAMBHYaTbHBIX 3aaHUH (ITOATOTOBKA COOOIIIe- 11 11 i
HUH, Ipe3eHTaIui)
KonTpoJis:
IToaroroBka K sK3aMeHy 26,7 26,7 -
O01as Tpy10eMKOCTh yac. 144 144 -

B TOM YK CJIe KOHTAKTHASA 76.3 76.3 i

pabora

3a4. efl. 4 4 -

2.2 CTpyKTypa AUCHUILIMHBI:
Pacnpenenenue Bu10B ydeOHON pabOThI M UX TPYJOEMKOCTH IO pa3JieiaM JAUCIUILTUHBI.
Pazgensl quctuIuinHbl, U3y4aembie B 5 ceMecTpe (ouHas ¢hopma)

KonnuecTBo yacos
Ne CamocrosTenb-
AynauTtopHas
pas- HaumenoBanwue pa3aenon Has pabora (Bce-
Bcero paborta
aena T0)
JI JIP
1 2 3 4 5 6
[IpenmMer u 3a1auu MaTeMaTu-
1| PeA A 22 7 7 8
YeCKOH (hU3UKH




pas-
zena

HaumenoBanue pasnenos

KonnuecTBO yacoB

AynuropHas
Bcero paborta

CamocTosTeNb-
Has pabora (Bce-

r0)

JI JIP

THUIIA

VYpaBHeHus runepO0InYeCcKOro

23 7 7

THUIIA

VYpaBHeHus napaboIMuecKoro

22 7 7

THUIIA

ypaBHeHI/IH SJUITUIITHYCCKOT'O

22 7 7

Henuneitnbie ypaBHEeHHS Ma-
TEMAaTUYECKON (PU3UKU

24 8 8

Bceco:

113 36 36

41

2.3ConeprkaHue pa3nejioB THCIUNIUHBI:
2.3.1 3aHATHA JeKIUOHHOI'0 TUIIA.

Hanmenosanue
paszgena

Conepsxanue pasjaena

dopma TeKyIero
KOHTPOJIA

2

3

4

[Ipenmer u 3anaum Mate-
MaTH4eCKON (HU3UKHU

[Ipenmer matemarndeckoit ¢usuku. [Ipumepsr
MaTeMaTHYECKUX MOJIesIel HEeKOTOPhIX (pu3nye-
CKHUX SIBJICHUI: ypaBHEHUS MaJIbIX MONEPEYHbIX
KosneOaHui CTpyHbl MU MeMOpaHbl, BOJHOBOE
YpaBHEHHE AJIEKTPOJANHAMUKH; YPAaBHEHUSI TEIl-
JOMPOBOHOCTH U JUddYy3UH; ypaBHEHUS
Jlanmaca u IlyaccoHa sl 37€KTPOCTAaTUYECKO-
ro moTeHuuana; ypaBHeHue I'enpMronbua Juis
YCTaHOBUBILIUXCS KOJEOATENbHBIX U BOJHOBBIX
MIPOIIECCOB; MapaboInvYeckoe ypaBHEHHUE, OIU-
ChIBaoIlee AUPPAKIUIO y3KUX CBETOBBIX Iy4-
KOB. JlonojHUTENbHbIE YCIIOBUS K TuddepeH-
LUaJIbHBIM ypaBHEHUSIM MaTeMaTH4ecKod ¢u-
3UKHU: HayajbHblE U IpaHHuHble ycioBus. Ilo-
HATUE KpaeBOM 3amaur. KOppeKTHO M HEKOp-
PEKTHO TocTaBieHHble 3anaun. Kraccuduka-
nus auddepeHnnanbHbIX ypaBHEHHH B 4YacT-
HBIX NPOU3BOJHBIX BTOPOIO MOpsAKa U IpHUBE-
JIeHNe UX K KaHOoHHuYeckoi ¢opme. Juddepen-
[UAJIbHBIE YPaBHEHUSI XapaKTEPUCTUK U UX 00-
IIMe WMHTEerpaibl. 3aMeHa HE3aBUCHUMBIX Iepe-
MEHHBIX B YPAaBHEHHMH UM €€ MHTEpIpeTanus, Kak
npeoOpa3oBaHus Mepexoja OT JEKapTOBBIX KO-
OpAMHAT K IPOU3BOJBHBIM KPUBOJUHEHHBIM
KoopauHaTaMm. JlomycTumble mpeoOpa3oBaHUs
KOOpJMHAT.

OTBETHI HA KOH-
TPOJILHBIC BOITPO-
CHI ¥ 3a/IaHUS.

VYpaBHenust runepOou-
4EeCKOro TUIa

VYpaBHeHHE MaJbIX TOMEPEYHbIX KOJIeOaHU
ctpysbl. IlocTaHoBKka KpaeBbIX 3amay. 3agada
Komu 0 ¢cBOOOIHBIX KOJEOAHUAX OECKOHEUHOMH
CTPYHBI U €€ PEIIECHHE METOJOM PaCHpOCTpa-
Hsronmxcst BoyH (popmyna J['anamb6epa). Cro-

OTBeThHI HA KOH-
TPOJIBHBIE BOITPO-
CBI




6oaHbIe KoeOaHUs TOTYOECKOHEUHOU CTPYHBI.
CBoOo/iHbIE U BBIHYKICHHbIE KOJEOaHHS CTPY-
Hbl KOHEUHOM anuHbl. MeTon pasaeneHus me-
peMeHHBIX. PasznoxkeHne 1O COOCTBEHHBIM
dbynxumsam 3anaun [ typma-JInysumns. Oomas
CXeMa METOJa pa3JelIeHHus INepeMeHHbIX. Ma-
JIbIe TONEPEeYHbIe KOJeOaHus PSIMOYTOJIbHON 1
Kpyriioil MemOpan. Lununapuueckue QyHKINH
u ux cBoiictBa. DyHKua ['puHa (MCTOYHHMKA)
JUIsL HEOJTHOPOJHOI'O OJHOMEPHOI'O BOJIHOBOT'O
ypaBHeHus1. O6o0meHHas ¢yHknus Jupaka u
ee CBOMCTBA.

YpaBHeHus mapabonnye-
CKOT'0 THIIQ

VYpaBHEHHUSI TEILIONPOBOJHOCTU U U Dy3un.
[TocTtaHoBKa KpaeBBIX 3a/ad Uil ypaBHEHHUS
TEIUIONPOBOAHOCTH Ha OTpe3ke. MeTon pas-
JeneHus nepemeHHbix. @ynkums  I'punHa
(MCTOYHUKA) I HEOJHOPOIHOTO IapadosIv-
YecKoro ypaBHEHHUs Ha orpe3ke. 3amada Ko-
i i1 OecKoHeYHOU npsiMoi. Perienne on-
HOPOJHOTO YpaBHEHHUS TEIJIONPOBOJHOCTHU
Ha OECKOHEYHOM MNpsSMONl METOJOM HHTe-
rpaibHOro npeodpasopanus Oypse.

OTBETHI HA KOH-
TPOJIbHBIE BOITPO-
CBI

VYpaBHEHUS  DITUANTHYE-
CKOI'0 THIA

VYpaBuenus Jlammaca, Ilyaccona u I'enbm-
ronbua. [locraHoBka kpaeBbix 3a1ay Jupux-
ne u Helimana nns ypaBHeHuid Jlarmutaca u
ITyacona. Meron pasneiieHuss NEPEMEHHBIX.
Paznoxenne mo coOCTBEHHBIM (DYHKITUSM 3a-
nayn Itypma-JInyBmma. @yHknusa I'puHa
(ucrounuka) ypaBHenus Jlarmaca. 'apmoHu-
yeckue (QyHKUUHU U UX cBorcTBa. [loarHOMBI
Jlexxanapa, mpucoeauHeHHble QyHkuuu Jle-
XKaHJIpa, chepuyeckre U mapoBble QyHKIUH
u ux cBorctBa. KpaeBble 3a1auu 11 ypaBHe-
Hus ['enbmrodbia.

OTBETHI HA KOH-
TPOJIbHBIC BOIIPO-
CBI

Henunelinble ypaBHeHMs
MaTeMaTH4eCKON PU3HUKH

HenuneliHoe BOJIHOBOE YpaBHEHME, OIMCBHI-
BAIOIIEE MPOLIECChl B3aUMOJIECHCTBUS BOJIH B
HEJIMHEHHO-ONITUYECKUX  cperax. Meron
MEJUIEHHO W3MEHSMUXcs ammmryn. Cu-
CT€Ma YKOPOUECHHBIX YPaBHEHUM IS IIPOLEC-
ca reHepalyu BTOPOM ONTHUYECKON TapMOHU-
KM TIEPBOTO THUIIA C YYETOM SIBJIICHUs TUdpak-
nnu. Hekotopele mpocreiimme pemeHust CH-
CTE€Mbl YKOPOUYEHHBIX YPAaBHEHUW B IIJIOCKO-
BOJIHOBOM NpuOixkeHnu. JlnHeapuzanus
CHUCTEMBbl YKOPOYEHHBIX YpaBHEHUU (TpHu-
ONMMKEeHMs 3a/JaHHOTO TOJS M 3a/laHHOM WH-
TEHCUBHOCTH OCHOBHOT'O U3JIY4YECHHUS).

OTBETHI HA KOH-
TPOJIbHBIE BOIPO-
CBI




2.3.2 3aHATHS CEMHHAPCKOI0 THIA.
He npexycMmoTpeHo

2.3.3 JlaGopaTopHble 3aHATHSI.

Ne HaumenoBanue 1abopatopHbIX padboT Popwma Teky1uero
KOHTPOJIS
1 3 4

1. |[IporpammupoBanue Ha si3bike MATLAB. Opranusanus paboTsl B Ortuer o nabopa-
nakere. Pacnipoctpanenue ommOOK B BEIYMCIUTEIbHBIX MPOIEypax TOpPHOI paboTe

2. | Pemenue ypaBHenwuii Buaa f (x) 0 . Otuer no nabopa-
Mertoapl quxoroMmuu, Hel0TOHA, IPOCTHIX UTEpALIUiA TOpHOU paboTe

3. |MuTtepnionsuus Gynkuuii. MHTEpHONSIMOHHBIE TOTMHOMBI Jla- Ortuer o nabopa-
rpanxa, HproToHa TOpHOU paboTe

4. |CpeanexBagpaTuyHOe NpudIMkeHue. MeTol HauMEHbIINX KBaJpa- Ortuer no nabopa-
TOB TOpPHOI paboTe

5. |HuTerpupoBanue ¢yHkimii. @OpMyIIBI TpaNSHid, Ortuer no nabopa-
Cumncona TOpHOU paboTe

6. |duddepennupoanne GyHKINH, 3aJaHHON TaOINIHOMI Ortuer no nabopa-
TOpHOU paboTe

7. |Pemenue 3agaun Komu merogom Ditniepa. Cxembl Pynre-Kyrra Otuet no nabopa-
pemenust OAY TOpPHOI paboTe

8. |Pemenue cuctem NTUHEHHBIX YpaBHEHHMA Ortuer no nabopa-
TOPHOI paboTe

9. |Meron nporonku peuenust CJIAY. IIpumenenue Metoqa mporoHku anst  |Otuer no jgadopa-
perienus quddepeHIMATBHBIX YPAaBHCHHIMA TOpHOU paboTe

2.3.4 IlpumepHasi TeMATHKA KyPCOBBIX padoT (IPOEKTOB).
CornacHo y4eOHOMY IUIaHY KypcOBble paboThl (IIPOEKTHI) MO JaHHOM AUCIUILIMHE HE Mpeay-
CMOTpPEHBI.

2.4 lepeyeHb y4eOHO-MeTOIMYECKOr0 o0ecnedeHHUsl VI CAMOCTOSATEIbHO padoThI
00y4YAKIIHUXCS 10 TUCHHUILINHE (MOYJIIO).

HepequL qu6HO'MeTO,[[I/I‘IeCKOFO obecneueHUs JAUCIHITIIIMHBI 110 BBI-

TUBUTYaTbHBIX
3aaHui (MOAro-

MIpe3eHTALNN)

TOBKa COOOIIICHUI,

HaumenoBanue o
Ne MOJIHEHUIO CaMOCTOSITENIbHOM pabOThI
pasznena
il 2 3

1. |IIpopabotka 1. Tpenorun B.A. YpaBHeHHsI B 4acTHBIX MPOU3BOAHBIX: yueO-
yuebHoro (Teope- |Hoe mocobue / B.A. Tpenorun, U.C. Hegocekuna. - M.: ®Ousmatiur,
tuaeckoro) mare- 2013. - 227 c. - bubnmorp. B kH. - ISBN 978-5-9221-1448-6; To xe
puaa [D5eKTpOHHBII pecypc]. - URL:

http://biblioclub.ru/index.php?page=book&id=275574.
2. |BemonHeHne wH- 1. CabutoB K.b. VYpaBHeHuss maremaruyeckol QU3UKHU:

yuebHuk / K.b. Cabutos. - M.: ®usmatnur, 2013. - 352 c.: un. - (Marte-
matuka. [lpuknagHas maremaruka). - bubmmorp. B xH. - ISBN 978-5-

9221-1483-7 To  xe  [DnektponHblii  pecypc]. -  URL:
http://biblioclub.ru/index.php?page=book&id=275562.
2. Hukugopor A.®. Jlekuun mo ypaBHEHHSIM M MeETOJaM

MareMarnueckor ¢usuku: [yuebnoe mocoodme] / A. ®. Hukudopos. -
Honronpyansiii: MaTennext, 2009. - 133 c.




3 OOpa3oBaTejibHbIE€ TEXHOJIOTHH.

Jns npoBeneHUs MEHbBIIEN YacTH JIEKLIMOHHBIX 3aHATUU HUCIHOJIB3YIOTCS MYJIbTUMEIUHBIC
CpEICTBA BOCIIPOU3BECHHS aKTUBHOTO COAEPKUMOI0, TTO3BOJISIOIIETO CIYIIATENII0 BOCHIPUHUMATH
OCOOCHHOCTH HW3y4aeMol mpodeccuu, 3a4acTyi0 HUTPAroIfe PEHIarollyl0 poJib B MOHUMAHUH U
BOCIIPHUSTHH, a TaK)Ke GOpMUPOBAHUHU MPOGHEeCCHOHATBHBIX KOMIETEHIINN. bosbias yacTh JIeKIui
Y MIPAKTUYECKUE 3AHATHUSA POBOJATCS C UCIIOIB30BAaHUEM JIOCKU U CIIPABOYHBIX MAaTEPUAIIOB.

[To aucuuIuiMHEe MPOBOJATCS IBYX4YACOBbBIC JEKIIMOHHO-TIpAaKTUYECKHE 3aHATHUs. [Ipu 3TOM B
Ka)XJIOM MOJYJI€ MPOBOJIATCS MPAKTUYECKUE 3aHATHS, MIOCBAILICHHBIE PENICHUIO TUIIOBBIX 3a1a4. B
MpoIIecce MPAKTUYECKUX 3aHATHUH MPOBOAMTCS OOCYXKICHHE W pa3Oop pelIeHuid MPUKIAIHBIX 3a-
Iad.

Takoli MHHOBAIIMOHHBIN IOAXOJ MO3BOJWJ BHEIPUTH B TPOIECC MpENoAaBaHUs Y4eOHOU
TUCITUTUIMHBI «YpaBHEHUS MaTEMAaTHUECKON (PU3UKM» HOBBIE CpeicTBa, (DOPMBI U aKTUBHBIE MPO-
IPECCUBHBIC METOJIbI OOy4eHHs. VIcronb3yemMble TEXHOJIOTHH CIIOCOOCTBYIOT peau3alliy CTYIACH-
TaMHU CBOETO JIMYHOCTHOTO, MO3HABATEIIFHOTO U TBOPYECKOTO MOTCHIIMANIA U BBITIOJHEHUIO y4e0-
HBIX ¥ Y4€OHO-HUCCIIeI0BATENIbCKUX PA0OT MO INYHBIM TPACKTOPUSIM.

4 OueHOYHBbIE CPEACTBA ISl TEKYILEr0 KOHTPOJISA YCIIEeBA€MOCTH U IPOMEKYTOYHOM
aTTecTallH.

4.1 ®oHJ OLIEHOYHBIX CPEICTB /ISl IPOBeAeHNs POMEKYTOYHOM aTTeCTAIUM.

Bonpocs! k npakTuyeckoi padore (onpoc)

1. IonsiTie nuddepeHnanbHbIX YPaBHEHUH B YaCTHBIX IPOU3BOJHBIX U €TO PEIICHHUS.

2. Knaccugukanus TMHEHHBIX ypaBHEHUH 2-T0O TOpsIKa (THIEpOOIHMYECKOT0, JUIMITHYECKOTO,
11apaboJInYeCcKoro).

3. [IpuBeneHne K KAHOHUYECKOMY BUY YpaBHEHMH 2-T0 mopsaka (THIepOoInyecKoro, -
THYECKOT0, MapaboIMYECKOro THIIOB) € ABYMS HE3aBUCUMBIMU MIEPEMEHHBIMU.

4. Ilpocreiimue 3a1a4u, MIPUBOAAIIUE K YPaBHEHHUSAM TUIIepOOINYECKOro Tuma (koiebdaHue
CTPYHBI, paclipoCTpaHEHUE 3BYKa, PACIIPOCTPAHEHHE BOJIH).

6. YpaBHEHHE MaJbIX MTONEPEYHBIX KOJEOAHUN CTPYHBI.

7. DOHeprus KoneOaHuM CTPYHBI.

8. YpaBHeHue kojeOaHuil MeMOpaHbI.

9. I'paHn4HbIE U HaYaAJIBHBIE YCIIOBUSI.

10. Pemenne 3amaun Ko nst ypaBHeHus: kosiebanuii 6eckoHeuHo crpyHsl. @opmyna [la-
namoepa.

11. KOoppeKkTHO 1 HE KOPPEKTHO MOCTABJICHHBIE 33/1a4H.

12. Meton pa3aeneHus NEPeMEHHBIX JJi YpaBHEHUS CBOOOIHBIX KOJIEOAHUN KECTKO 3aKper-
JeHHoU cTpyHbl (MeToa Dyprwe).

13. ®usnyeckas HHTEPIPETALUS PELICHUs YpaBHEHUS KOJIeOaHU )KECTKO 3aKpeIyIeHHOH cTpy-
HbI ( B BUJIE CTOSYHMX BOJIH).

14. BeiHyX1eHHBIE KOJeOaHUs KEeCTKO 3aKperyieHHoN cTpyHbl. OyHkuus ['puna (pyHkums
BJIMSTHUSL MTHOBEHHOT'O TOUEYHOT'O UCTOYHUKA CHUJIBI).

15. IpocTeiinme 3agauu, NPUBOAIINE K YPaBHEHUIO MTapaboIndecKoro Tuma (ypaBHEeHHE Tell-
JIONIPOBOJIHOCTH, YpaBHEHHE TUPPY3un).

16. [TocranoBKa KpaeBbIX 3a7a4 /11 ypaBHEHUS TEIUIOMPOBOJHOCTH HA OTPE3KE.

17. Meton paznenenus nepeMeHHbIX (Dypre) A ypaBHEHUS TEIUIONPOBOAHOCTH Ha OTpE3Ke.
OpnHopoHas KpaeBas 3a7ada [epBOro THUIA.

18. dyHKIMA UCTOYHUKA AJIi YPAaBHEHUS TEIIONPOBOJHOCTH Ha OTpe3Ke (IepBasi KpaeBasl 3a-
aga).

19. HeonHopoaHoe ypaBHEHHE TEIIONPOBOJHOCTH U €T0 PEIICHUE.



20. O6mas (mepBasi) KpaeBas 3a/1a4a i ypaBHEHUS TEIIONMPOBOAHOCTH (YpaBHEHHUE U Tpa-
HUYHbIE YCIOBUS HEOJAHOPOIHBI).

21. PacnipocTpanenue Temia Ha OeckoHeUHOM npsiMoit (3agava Komn).

22. Nurerpan [lyaccona Jijist peiieHust ypaBHEHUs TEIIONPOBOIHOCTH.

23. YpaBHEHHUS 2JUIMNITUYECKOTO TUMA. 3a/1a4u, MPUBOASAIIME K YypaBHeHUAM Jlamaca, [Tyacco-
Ha ¥ ['enpMroisa.

24. YpaBuenus Jlamnaca B KpUBOJIMHEWHON crcTeMe KoopAnHAT (3 BUIa: B CHEPUUECKOM, TTO-
JSIPHOM, IUITUHPUYECKOM ).

25. dyHaMeHTalbHbIE pelieHrs ypaBHeHus Jlamnaca.

26. 'apmonnueckue Gpynkiuu. OO1mMe cBOWCTBA TAPMOHHYECKUX (DYHKITUH.

27. IlepBas u BTOpas dhopmynsl ['puHa.

28. OcHoBHas uHTErpasibHas ¢popmyna [ 'puHa.

29. BHeuHue KpaeBble 3a4a4 JUIsl YPAaBHEHUH SJUIMITUYECKOrO TUIIA.

30. Pemenue nepBoii KpaeBo# 3a7auu AJig Kpyra METOJIOM pa3zesieHus: nepeMeHHbIX. MHTerpan
Ilyaccona.

31. Odynkuus ucToyHMKa as ypaBHeHus Jlaraca.

32. CoiicTBa (hyHKIIMM UCTOYHHUKA JJIsl ypaBHeHUs Jlamaca.

33. CBoboaHbIe KOIEOaHHSI TPSIMOYTOIBHON MEMOPAHBI € )KECTKO 3aKPEIJICHHBIM KpPaeM.

34. CBoboaHbIe KOIEOaHHUS KPYTIIO MEMOPaHBI C KECTKO 3aKPETJICHHBIM KPacM.

35.Hununapuyeckue GyHKIMN U UX CBOMCTBA.

36. IlepBas xpaeBas 3a7a4a 111 ypaBHeHus Jlamaca B mapoBoit oomactu. [lomuHOME! Jle-
JKaHjapa, npucoequHeHHble GyHKIMM Jlexanapa, chepudeckre u mapoBbie (GYHKIIMU U UX CBOMCTBA.

IIpumepbl BONPOCOB /1Jisl MOATOTOBKH K IK3aMeHY.

IIpeaMer u 3a1a4yn MaTeMaTHYeCKON PU3UKHU

1. Knaccupukanus muddepeHuanbHpIX ypaBHEHUH B 9aCTHBIX MPOM3BOIHBIX BTOPOTO IIO-
pAaKa.

2. Kanonuueckue (GOpMBI ypaBHEHHI B YaCTHBIX MPOU3BOJHBIX BTOPOTO MOPSIKA, JUHEHHBIX
OTHOCHUTEJIbHO CTapIlIMX MPOU3BOAHBIX (CIy4yall IByX HE3aBUCHUMBIX MIEPEMEHHBIX).

3. lpuBenenre ypaBHEHUH THIEPOOIMYECKOTO THIA K KAHOHMYECKOH (hopMe. 3aMeHa He3aBH-
CHUMBIX IIEPEMEHHBIX B YPAaBHEHUH C YaCTHBIMH IIPOM3BOAHBIMU. [lommycTrMas 3aMeHa HE3aBUCUMBIX
NIEPEMEHHBIX M €€ TeOMEeTpUYecKass MHTepHpeTanus, Kak Ipeodpa3oBaHusl OT JEKapTOBBIX KOOPIH-
HaT K ITPOM3BOJIbHBIM KPUBOJIMHEHHBIM KOOpAUHATaM. SIkoOuaH mpeodpa3oBaHusl.

4, IndpdepeHunanbable YpaBHEHUS XapPaKTEPUCTUK M XapaKTEPHCTHKH YPABHEHUH TMIIEPOOIIH-
YEeCKOro TUIIA.

5. IpuBenenue ypaBHEHHI TapabOIMYECKOTrO TUIA K KAHOHUYECKOH (hopMe.

6. IpuBeneHne ypaBHEHMI SJUIMNITHYECKOTO TUIA K KAHOHUYECKOH (hopMe.

7. Crioco6 yrpoIeHnsi HCXOAHOW KaHOHMYECKOH (OPMBI ypaBHEHUH THIIEPOOIMYIECKOTO, Ma-
paboIUYECKOro U AIUTMIITUYECKOTO TUIIOB C TIOCTOSHHBIMU KO3 (QUITEHTaMH.

YpaBHeHus: runepo0JMYeCKOro TUIa

8. BbIBO/I ypaBHEHHS MANIBIX TIOMIEPEYHBIX KOJNEOAHHI CTPYHBI.

9. HavaneHele u rpannunble ycinosus. [IocTaHOBKA KpaeBbIX 3a1ad IIEPBOrO, BTOPOTO M TPETh-
€ro TUIOB JJIsi TUNEPOOIMYECKUX YpaBHEHUN Ha MpuUMepe KosieOaHUil CTpyHbl KOHEUYHOH JIMHBI.
KoppekTHO 1 HEKOPPEKTHO MOCTaBJICHHBIE 334aUH.

10. IpenenbHble KpaeBble 3amauM: 3aJada O PACIPOCTPAHEHHH KPAEBOrO PEXHMa M 3a1ada
Komm.

11. Meron pacnpocTpaHsromuxcs BOIH (METO/ XapaKTEPUCTHK) 11 OECKOHEUHOM CTPYHEL.
®opmyna /l'anambepa. @usudeckas HHTEpHIpeTanus pemeHus (Oerymue BOJIHbI).



12. Meron pacnpocTpaHsOImUXcss BOIH Ul TT0TyOeCKOHEYHOH cTpyHbl. DU3Hdeckas UHTEp-
IpeTanus peleHusl.

13. Permenune neppoii KpaeBoii 3a1a4n 0 CBOOOJHBIX KOJNEOAHMAX KOHEYHOM CTPYHBI C 3aKpeTl-
JICHHBIMHM KOHIIAMHM METOJIOM pa3fielieHUs MepeMeHHBbIX. Pa3noxeHne 1o coOOCTBEHHBIM (YHKLUSAM
3anaun Itypma-JInysuinsa. @usnueckas MHTEpOpeTaLus peleHus (CTOSYNE BOJIHBI, Y3JI0BbIE TOYKU
CTPYHBI).

14. CpoiictBa CcOOCTBEHHBIX (GYHKIMHA M COOCTBEHHBIX 3HadeHui 3amaun IlTypma-
JInyBHILIA UIsl CTPYHBI € KECTKO 3aKPEIUICHHBIMHA KOHLIAMHU.

15. Pemenne nepBoii KpaeBoii 3a1a4u O BBIHYKIEHHBIX KOJIEOAHUAX KOHEYHOM CTPYHBI C 3a-
KPEIUIEHHBIMHM KOHIIAaMU METOJIOM pa3/JeJIEHHbIX NIepeMeHHbIX. [IpeicTaBieHne pemeHust ¢ MOMOLIbIO
dbyakuuu ['puna (McTounuka). @usznueckuii cMbica pyHkiu ['puna.

16. O606mennas Gyuxius [Jupaka u ee cBOICTBA.

17. O6bmas cxema MeTona paseleHus MEPEMEHHBIX HAa PUMEPE YpaBHEHHUs KoJIeOaHui He-
onHOpoAHON cTpyHBL 3anada lltypma-JInyBuimis, ycloBUE MOJNIOKHUTEILHOCTH COOCTBCHHBIX 3Ha-
YEeHUH, OPTOrOHAJIBHOCTh cOOCTBeHHBIX (yHkIMH. Teopema pasznoxenus CreknoBa (6e3 1oka3a-
TEJIbCTBA).

18. YpaBnenune MaibIx nonepedHbIX Konebanuii MemOpaHbl. Penenue nepBoii kpaeBoii 3a1aun
0 CBOOOJHBIX KOJICOAHUSAX MPSIMOYIOJIbHONH MEMOpaHbl C 3aKpEIJICHHBIM KpPaeM METOOM pasjielne-
HUs niepeMeHHbIX. CoOcTBeHHbIE (YHKIMU U cOOCTBeHHbIE 3HaueHUs 3amauu Lltypma-JInyBusis.
KpatHble coOCTBEHHbIE 3HAaUEHUSI U BBIPOXKJICHHbIE COOCTBEHHbIE KOoJeOaHMs. Y3J0Bble JIUMHUU Mps-
MOYTOJIbHOW MEMOpaHBI.

19. Pemenne neppoii kpaeBoil 3ama4u 0 CBOOOMHBIX KOJEOAHHAX KPYIJIOH MeMOpaHbI ¢ 3a-
KPEIUICHHBIM KpaeM METOJIOM pas3ZelieHHs MEePEeMEHHBIX B MOJSPHOW cucteme KoopauHaT. CoO-
CTBEHHbIE 3HaYeHUs U coOCTBeHHbIe (pyHKIMM 3anaun LITypma-JInyBuinis Juist Kpyriioi MeMOpaHsbl.

20. Ypasuenue Beccens M ero yacTHbIE PElIEHMS, IPeICTABUMbIE B BUEe 0000IIEHHOIO CTe-
neHHoro psga. 'amma - dpyakuus Ditnepa.

21. Hummnapuueckue Gpynkiuu 1-ro poxa (Gpyrkuun beccens). @opmyssl muddepeHuupona-
HUSL U peKKypeHTHbIE popMyisl g GyHkumii beccens.

22. OproroHansHOCTh ¥ HopMa (GyHKumii beccens.

YpaBHeHusi napadou4ecKOro TUIa

23. BeiBoJ ypaBHEHHs TEIIONPOBOJHOCTH B TPEXMEPHOM MPOCTPaHCTBe (3akoH Dyphbe, MHTe-
rpajbHOE ypaBHEHHE OajaHca TEeMJI0BOM SHEPTHH).

24. TlocTaHoBKa KpaeBbIX 3aja4 [Js ypaBHEHHUI MapaboMdecKoro TUIAa Ha OTpe3ke (TOHKMii
TEIION30IMPOBAHHBIN C OOKOB CTEpKEHb KOHEUHOU JUIMHBI).

25. Penrenvie nepBoii KpaeBoii 3a/1a4y ¢ 0JJHOPOIHBIMU TPaHUYHBIMH YCIOBUSAMH I ypaBHe-
HUS TEIUIONPOBOJHOCTH Ha OTPE3KE METOJOM pasfeneHus nepeMeHHbiXx. Oynkuus ['puna (pyHk-
U] TEMIIEPATYPHOTO BIUSHUS MTHOBEHHOT'O TOYEYHOI'O HCTOYHHUKA TEIUIa).

26. Pemenve nepBoii KpaeBol 3a1auu ¢ OJHOPOJHBIMH HAYAIbHBIMU U TPAHHYHBIMHU YCIIOBHS-
MU JIJIs1 HEOAHOPOJHOTO YpaBHEHUS TEIUIONPOBOIHOCTU Ha oTpeske. dyHkuus ['puna (pyHKuMs mc-
TOYHHKA) U €€ (PU3NIECKUIA CMBICIT .

27.3amaua Komw 118 ypaBHEHHMsS TEIUIONPOBOJHOCTH Ha OECKOHEYHOH mpsamoi. MyHKIwus
['puna (pyHKIUSA HCTOUHUKA) /I OECKOHEUHOM MPAMOM U ee (PU3NUECKHI CMBICII.

28. dynnamenTanbHOE pemenne 3aga4n Komm mis ypaBHEeHUs TEIUIONPOBOJHOCTH Ha GECKO-
HEYHOU MPSAMOM.

YPaBHeHI/[SI AMJIUNTUHYECCKOro TUIa

29. Vpapnenus Jlanaca u IlyaccoHa st CTallMOHAPHOTO TEIIOBOro mojis. [locTaHoBKa Kpa-
eBBIX 3a7a4 Juisi ypaBHeHui Jlammaca m Ilyaccona (3amaum Qupuxine u Heiimana). Buyrpennune u
BHCIIHUC KPACBbIC 3a1a1U.



30. YpaBuenus Jlannmaca u IlyaccoHa JuIsi 2IEKTPOCTATUYECKOTO MOTeHIMana. IloctaHoBKa
3anaud Hupuxie u Heitmana g ypasaenuii Jlarutaca u Ilyaccona B cirydae OTHOPOJHOM Cpebl.

31. Tlocranoska kpaeBoii 3anaum Juis ypapHenuii Jlanaca u IlyaccoHa B ciydae HEOTHOPOI-
HOM cpeibl ¢ KyCOUHO-TIOCTOSIHHOM UAJIEKTPUYECKOM MPOHUIIAEMOCTHIO.

32. Oneparop Jlannaca B cpeprueckuX KoopauHartax.. YacTHble pelieHus ypaBHeHus Jlarna-
ca, obnanaromue chepudeckoii cummerpueil. dynaamMenTantbHOe peltenue ypasHenus Jlammaca B
TIPOCTPAHCTBE.

33. Omnepatop Jlammaca B HMIMHIAPHUYECKUX KOOpAWHATax.. YacTHBIC peUICHUS YpaBHEHHS
Jlarmaca, oGnamaromye IWIMHAPUYECKONH cuMMeTpuei. DyHIaMEHTAIbHOE pEeIIeHHWE YpaBHECHHS
Jlamaca Ha MJIOCKOCTH.

34. 'apmonnyeckue pynkuuu. Ilepsas u Bropas Gopmyssl I'puna. OcHOBHas MHTErpaibHas
dopmyna I'puna.
35. MHTerpanbHOE IpeACTaBIeHUE TAPMOHMYECKON (yHKIHHY.

36. Buyrpennss u BHelnHsia 3a1a4a Jupuxie ypasHeHus Jlanaca juis Kpyra U ee pelicHue
METOJIOM Pa3fIeiICHHs TIEPEMEHHBIX.

37. UnterpanbHoe NpeCTaBIeHUE BHYTPEHHEN U BHelIHel 3aqaun JJupuxiie [ ypaBHEHHUS
Jlarutaca B kpyroBoii o6nactu (uHTerpan [lyacona).

38. BuyTtpennss u BHelmHss 3a1a4u Jupuxie 1id ypaBHeHus Jlammaca B IapoBoii 061acTH.
[Tpucoeaunennsie pynkuuu Jlexxanapa, nonuHomMs! Jlexanapa, chepudeckue GyHKIIHH.

39. Homuuoms! JlexkaHapa U MX CBOMCTBA: PEKKYPEHTHbIE (POPMYJIbl, HOPMA U OPTOrOHAIb-
HOCTb.

40. Cepuueckue pynximu. OpTOroHaIbLHOCTh U HOPMA ChepHIECKUX (DYHKIIMIA.
41. Chepudeckre rapMOHHMKH M MIAPOBBIE (DYHKIIUH.

42. Oyukuusa ['puna 3agaun Jupuxiie nis ypaBaenus Jlamnaca u ee cBorictsa. [IpencraBnenue
pemienus 3agaun upuxiie ¢ momoibio pynkuuu ['puna.

43. Oynxus puna 3agaun Jupuxie a8 ypaBHeHus Jlammaca u ee MocTpoeHHe s chepsl
METOJIOM dJIEKTpOocTaTHuecKux n3oodpakenuit. arerpan [lyaccona mis chepsi.

44, Vpasrenue [eabMrosbia 1t yCTaHOBMBIINXCS KOJIEOATENBHBIX POLIECCOB.

45. Yactuble penrenus ypaBHeHHs [ eIbMrosbia B cheprIecKoil CUCTEME KOOPIMHAT.

46. KpaeBble 3a1aun i ypaBHeHHUs | eIbMIoyiblia BHyTPU U BHE 1Iapa.

HenuHeliHble ypaBHEHUS] MATEMAaTHYECKON (PU3UKHU

47. HenuueliHOE BOJHOBOE ypaBHEHUE M HEJUHEHHBIE MATEPUAbHBIE YPABHEHHS DJIEKTPOIH-
HaMHUKH HEJIMHENWHBIX cpell. KBa3UIIockue 1 KBa3MMOHOXPOMATHUYECKUE BOJIHBI.

48. Meton MeaJeHHO MEHSIOMUXCA aMIIUTys (MeTon Xoxyopa). CHucTeMa YKOPOYEHHBIX
YPaBHEHHUH JUIS IIpoliecca IeHepaluy BTOPON ONTHYECKON FapMOHHUKHU IIEPBOTO THUIIA C YyUYETOM SBJIE-
HUS AUPpaKInu.

49, HekoTopble IIPOCTEiIIE PeNIeHHs] CHCTEMBI YKOPOUEHHBIX YPaBHEHHI B INIOCKOBOIHOBOM
npubimkeHnu (ciyyait pa3oBoro coriacoBaHus BOJH).

50. Jluneapuzamus cHCTEMBI YKOPOUEHHBIX ypaBHEHHUI (MPUOIMKEHHs 3aJaHHOTO TOJS U 3a-
JTaHHOW MHTEHCUBHOCTH).

(®T'BOY BO «Kyo6I'Y»)

Kadenpa Teopernueckoii pu3nkn U KOMIbIOTEPHbIN TEXHOJIOTH
Hanpasnenue noarorosku 09.03.02 «MubopManimoHHble CUCTEMBI U
TexHosorun» («MH(popMalmoHHbIe CUCTEMBI M TEXHOJIOTHUN»)
2017-2018 yu.rox

JucnuminHa «YpaBHeHUs MATeMaTHYeCKONH QUMK



DK3AMEHALIMOHHBIN BUJIET Ne 1

1. Jluneapu3anus CHUCTEMbl YKOPOUYEHHBIX YpaBHEHUU (NMPUOIMIKEHUS 3aJaHHOTO TIOJS U 3a-
JTAHHON UHTEHCUBHOCTH).

2. Kmaccudukanus mudepeHunanbHbIX ypaBHEHUH B YaCTHBIX ITPOU3BOAHBIX BTOPOTO MOPSII-
Ka.

3aB.xadenpoit
TEOPETUYECKOMN
(OM3HUKYN ¥ KOMITBIOTEPHBINA TEXHOJIOTHIA n.¢-M.H., ipod. Mcaes B.A

OreHka 3HaHUN CTYIEHTA MIPOU3BOIUTCS MO CICTYIOIIUM KPUTEPUSIM:

- OIICHKA «OTJIUYHO» BBICTABIISECTCSA CTYIEHTY, €CIIM OH ITTyOOKO M MPOYHO YCBOMII IMPOrpaMM-
HBIM MaTepuai Kypca, UCUEpIbIBAIOLIE, TOCIEI0BATENIbHO, YETKO U JIOTHYECKH CTPOMHO €ro u3jara-
€T, YMEEeT TECHO YBSI3bIBaTh TEOPHIO C MPAKTUKON, CBOOOIHO CIIPABISETCA C MOCTAaBICHHBIMU BOIPO-
caMu, MPUYEM He 3aTPYIHSAETCSA C OTBETaMH MPU BUIOM3MEHEHUU 3a/IaHU, MPAaBHUIIBHO 00OCHOBBIBA-
€T MPUHSATHIE PEIIeHUs, BIaJeeT pa3HOCTOPOHHUMH HaBBIKAMH U MIPUEMaMH BBITIOJIHEHHS TPaKTHUe-
CKHUX 3a7a4;

- OIIEHKA «XOPOIIOY» BBICTABJISETCS CTYIEHTY, €CJIM OH TBEPJO 3HACT MaTepHal Kypca, IpaMoT-
HO U MO CYIIECTBY M3JIaraeT €ro, He JOMycKas CYyIIEeCTBEHHBIX HETOYHOCTEH B OTBETE€ Ha BOIPOC,
MPABWIIHO IMPUMEHSET TEOPETUICCKUE TTOJIOKEHUS MPU PEIICHUH MPAKTUICCKUX BOIPOCOB M HAYyY-
HO-HCCIIeIOBATeNIbCKUX 3aJ1a4, BiIa/IeeT HEOOXOANMMbIMU HaBBIKAMH U MTPHUEMaMU UX BBITTOJIHEHUS;

- OLIEHKAa «YJOBJIETBOPUTEIHLHO» BBICTABJISETCS CTYACHTY, €CJIM OH UMEET 3HAHUS TOJBKO OC-
HOBHOT'O MaTepualna, HO He YCBOWJI €ro JeTallel, J0MycKaeT HeTOYHOCTH, HEAOCTATOYHO MPaBUIIbHbBIE
(bOpMYITUPOBKH, HAPYIICHUS JIOTHYECKON MOCIIEIOBATEILHOCTH B U3JIOKEHUU MTPOTPAMMHOTO Mate-
pHalna, UCTIBIThIBAET 3aTPYAHEHHS MPHU BHIMOIHEHUN MPAKTUUECKUX 3aa4;

- OIIEHKA «HEY/IOBJIETBOPUTEIHHOY BBICTABIISETCS CTYJIEHTY, KOTOPBIA HE 3HAE€T 3HAUYUTEITHLHON
YacTU MPOTPAMMHOTO MaTepHala, JAOMYCKaeT CYIIECTBEHHbIE OIIMOKH, HEYBEPEHHO, ¢ OONBIITUMHU
3aTPYAHEHUSIMU pElIaeT MPaKTUYECKUE M HAYYHO-UCCIIEIOBATEIbCKHIE 3a]Ja4l WIH HE CIIPABIISIETCS C
HUMU CaMOCTOSITETTBHO.

CryaeHTsl 00s13aHBI CAATh YK3aMEH B COOTBETCTBUH C PACIMCAHUEM M YU€OHBIM IIJIaHOM. DJK3a-
MeH siBIIsieTcsl (POpMOIl KOHTPOJISI YCBOCHHSI CTYACHTOM Y4eOHOW MpOorpaMMbl MO AUCHHUTIIMHE WU €€
YaCTH, BBITIOJTHEHUS MPAKTUICCKUX, KOHTPOIHHBIX.

Pesynprar caaum sK3aMeHa MO MPOCITYIIAHHOMY KYpCY JIOJDKEH OIICHHBATHCS KaK WTOT Jes-
TEIbHOCTU CTYJI€HTa B CEMECTPE, a UMEHHO - M0 MOCEUIaeMOCTH JIEKIUH, pe3yapTaTaM padoThl Ha
MPAKTUYECKUX 3aHATHUSAX, BBIIOIHEHHUS CaAMOCTOSITENBHBIX paboT (momamHux 3amanuii). [lpu sTom
JIOTTyCKaeTCsl Ha OYHOU opMe 00yueHus mporyck He oosee 20% 3aHsTHil, ¢ 00s3aTeIbHON O0TPaboT-
KOH MPOMYIICHHBIX MPAKTUYECKUX 3aHsITHI. CTYAEHTHI Y KOTOPBIX KOIWYECTBO MPOMYCKOB, MPEBHI-
IaeT YCTAaHOBJICHHYIO HOPMY, HE BBITIOJHUBIINE BCE BUABI pa0OT W HEYTOBIECTBOPUTEIHLHO pabOTaB-
M€ B TEUEHUE CEMECTpa, MPOXOAAT COOECeIOBaHUE C TPEIOAaBaTeNieM, KOTOPhIM OMpaliuBaeT CTy-
JICHTA Ha TIPEeIMET BBISBIICHUS 3HAHUS OCHOBHBIX IOJIOKCHUN JTUCITUTUIMHBI, TT0 KOHTPOJIBHBIM pabo-
TaM M MPAKTUYECKUM 3aJaHHSIM 110 JAHHOUN JTUCIUTUIMHE.

5. IlepeyeHb OCHOBHOI M JOMOJHUTEIbLHOI Y4eOHOI JIMTepaTypbl, HEOOXOAUMO¥ /IJIs1 0CBO-
€HUSA IMCHUIIMHBI (MOIYJIst).
5.1 OcHoBHas 1uTEpaTypa:
1. TIlpoxynun, J.A. VYpaBHeHuss MaremaTHueckod ¢u3UKH : y4yeOHOe mocobue /
J.A. IIpoxynun, T.B. I'myxapeBa, 1.B. Kazauenko ; MunucrepctBo odpasoBanusi u Hayku PD, De-
JIepajbHOE TOCYIapCTBEHHOE OI0JKETHOE 00pa30BaTeIbHOE YUPEKICHHE BhICIIEro MpogecCHOHaIb-
Horo oOpa3zoBanusi «KeMepoBCKU TOCyIapCTBEHHBIH yHHBepcuTeT». - KemepoBo : KemepoBckuit
rocyJaapcTBeHHbIN yHuBepeuret, 2014. - 163 c. - bubmmorp. B kH. - ISBN 978-5-8353-1631-1 ; To xe



[DnexTponnsiii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=278923
2.IlaBnenko, A. YpaBHeHus: mMareMaTHueckoi ¢usuku : ydueOHOe mocobue / A. [laBieHko,
O. IMuxTunpkoBa ; MunucTtepcTBO oOpazoBanus W Hayku Poccuiickoit ®enepanuu, denepaibHoe
rOCyJapCTBEHHOE OIO/KETHOE 00pazoBaTEIbHOE YUPEkKACHUE BBICHIETO MPOQecCHOHATBHOTO 00pa-
30BaHMA «OpeHOYprcKuii rocyIapcTBEHHBIN yHUBEepcuTeT». - OpenOypr : OI'Y, 2013. - 100 c. ; To
xe [DnexTponnsiit pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=259308
s ocBOeHMS AUCHMIUIMHBI HHBAIMJAMHU U JHUIIAMU C OTPAaHUYCHHBIMU BO3MOXHOCTSMU
3I0pPOBbSI MMEIOTCSl M3JAaHHSI B AJIEKTPOHHOM BHUJAE B JIIEKTPOHHO—OMOJIMOTEYHBIX CHCTEMax
«JIaab» u «¥Opaity.

5.2 JlonoiHUTEIbHASI JIUTEpaTypa:

1. KyapsimoB H.A. Metoap! HenuHeiiHON MaTemMaTtnieckoil ¢usuku: [yaedHoe mocodbue] / H.
A. Kyapsimios - Jlonronpyaneiii: Uatemiext, 2010. - 364 c.

2. Antynnn K.K. Meronsl Mmatematuaeckoit pusnku: yaebnoe nocobue / K.K. Antynus. - 3-e
u3l. - M.: lupexkt-Meaua, 2014. - 123 c. - ISBN 978-5-4475-0320-8; To >xe [ DneKTpOHHBIH pecypc].
- URL.: http://biblioclub.ru/index.php?page=book&id=240552.

3. Cobonesa, E.C. 3agaun u ynpakHeHUs MO0 YpaBHEHHUSIM MaTeMaTU4ecKou Qu3uku [Diek-
TpOoHHBII pecypc] : yueb. mocodue / E.C. Cobonesa, .M. dareeBa. — DnexTpoH. naH. — Mocksa :
Ouzmatiut, 2012. — 96 ¢. — Pesxxum noctyna: https://e.lanbook.com/book/5295.

4. TlonsauH, A.JI. MeToapl pemeHus] HEeMWHEHHBIX YPaBHEHUH MaTeMaTHYecKoW (HU3UKU U
MEXaHHUKH [DIeKTpOoHHBIN pecypce] : yuebd. nmocodue / A.Jl. [lonsuun, B.®. 3aiines, A.W. XKypos. —
OnekTpoH. naH. — MockBa : @®usmariur, 2009. — 256 c¢. — Pexum pocryna:
https://e.lanbook.com/book/59377.

5. Tpenorun B.A. YpaBHEeHHUsI B YaCTHBIX MPOU3BOAHBIX: yueOHoe nocobdue / B.A. TpeHorus,
N.C. Henocekuna. - M.: ®usmariut, 2013. - 227 c. - bubmmorp. B kH. - ISBN 978-5-9221-1448-6;
To e [Dnexkrpounsiit pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=275574.

6. CaburoB K.b. YpaBHenus marematnueckoil pusuku: yueonuk / K.b. Caburos. - M.:
Oumsmaraut, 2013. - 352 c.: un. - (Marematuka. [Ipuknagnas maremaTrka). - bubauorp. B kH. - ISBN
978-5-9221-1483-7 To xKe [OnexkTpoHHbII pecypc]. - URL:

http://biblioclub.ru/index.php?page=book&id=275562.

5.3. llepuoguyeckue U3IaHUA:
Bectauk MI'Y. Cepusi: ®uzuka. ACTpOHOMHUSL.
XKypHan npukiaa Ho# MEXaHUKH U TEXHUYECKOH (PU3HKH.
KypHan TexHnueckoi QU3NKH.
Nzsectusa BY3os. Cepusi: ®usuka.
WNuxenepHas Gpusuka.
VYcenexu pusnueckux Hayk.
®usuka. PepeparuBusiii xxyprnan. BUHUTH.

NoabkowhE

6. IlepeueHb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTu «HTepHeTY,
HEeO0XOAUMBIX /I OCBOCHM S JUCHUIIIMHBI (MOXYJIA).
1. XKypuan: CoBpeMeHHast 2JIeKTpOHHKAa WWW.S0€el.ru
2. XKypnan «Texnuka CBsi3n» — NPOU3BOACTBEHHBIN TEXHUUECKUN KypHAJI, OCBELIAET BCE ac-
MEKThI TEICKOMMYHUKALIUN U CBS3U:
http://www.t-sv.ru/ozhurnale.html
3. CaliT “HTepaKTUBHOM MOIEPKKH MPOBEACHUS Ja00PaTOPHBIX U CAMOCTOSTEIbHBIX padoT
10 TUCLUIUINHE!
http://www.adcomlogod.narod.ru
4. http://ntb.tti.sfedu.ru/(caiiT HayuHO-TexHUUecKoU OHOIMoTekn TTU IODY);
5. http://elibrary.ru/ (caiit Hay4HOI 2IEKTPOHHOM OUOINOTEKN);


http://biblioclub.ru/index.php?page=book&id=278923
http://biblioclub.ru/index.php?page=book&id=259308
http://biblioclub.ru/index.php?page=book&id=240552
https://e.lanbook.com/book/59377
http://www.soel.ru/
http://www.t-sv.ru/ozhurnale.html
http://www.adcomlogod.narod.ru/
http://ntb.tti.sfedu.ru/(%D1%81%D0%B0%D0%B9%D1%82
http://elibrary.ru/

6. http://ww.exponenta.ru/ (obpasoBaTeIbHBII MaTEMATHUYECKHI CaiiT);
7. http://mww.i-exam.ru/ (caiit Hayuno-mccenoBaTenbckoro HHCTUTYTa MOHUTOPHHTA Ka4ecTBa 00pa-
30BaHwMs, T. Mommkap-Omna).

7. Meroauyeckue YKa3aHus 1JIs 00y4alOUIUXCHA M0 OCBOEHHIO TUCHUILUIMHBI (MO1YJIA)

Ha camocTosTensHyto paboTy cTyAeHTOB 0TBoAUTCA 32% BpeMeHU OT 00IIel TPyI0eMKOCTH
nucuuriuHel. [IpoBepka 3HaHui CTyZIeHTa OCHOBaHa Ha KOHTPOJIbHBIX BOMPOCAX U JOMOJHUTEIBHBIX
BOIPOCAax, KacaloLUMXCs COOTBETCTBYIOIIUX Pa3/IeIOB TUCIUIUIUHBIL:

- BBITIOJIHEHHE JIOMAITHUX 33/IaHU 10 MPAKTUYECKUM 3aHATUSIM,

- YCBOEHHUE, JJOTIOJIHEHUE U BHUKaHHUE B pa30upaeMble pa3/ielibl AUCIUILTUHBI IPU TOMOIIH
3HAHUH, MOJy4aeMbIX MOCPEACTBAM U3YUYEHUSI PEKOMEHyeMOU JIUTEPATYPHI.

- KOHCYJIbTAIlH, OPTaHU30BaHHbIC JJI pa3bsACHEHUS MPOOJIEMHBIX MOMEHTOB IPU CaMoO-
CTOSTETPHOM HM3yYEHUHM TEX WM WHBIX ACIEKTOB Pa3leiiOB ycBamBaeMoW HMH(OpManWu B JHMCIIH-
TUTHHE.

PexoMeHngauuu no oueHUBAHUIO J1a00PATOPHBIX padoT

B mensix 3akperuieHus MpakTUYECKOro mMarepualia U yriayOleHHs TEeOPETUYECKUX 3HAHUM 1O
paszenaM ITUCIUTUTHHEI «Y paBHEHHS MaTEeMAaTUIECKON (U3HUKHY MPEI0JIaracTcs BBITOJIHEHUE J1a00-
paTOpHBIX PabOT, YTO MO3BOJISIET YIIYyOUTH MPOLIECC MO3HAHUS, PACKPHITh MOHUMAHUE MPUKIIATHON
3HAYMMOCTH OCBAaMBAEMOM JUCIHUIUIMHBL. KOMIUIEKT 3aaHuil pernpolyKTUBHOTO YPOBHS JUIsl BBITIOJI-
HEHUS Ha 71a00PaTOPHBIX 3aHATHUSX, MTO3BOJSIONINX OIEHUBATh U TUATHOCTHPOBATh 3HaHUE (pakTHYe-
cKkoro marepuaiia (0a30BbIC MOHATHS, AITOPUTMBI, ()aKThl) U YMEHHUE NMPABUIHHO UCIIOIH30BATh CITC-
[[UAbHBIC TEPMHUHBI U MTOHATHS, Paclio3HaBaHUE OOBHEKTOB M3YUYCHHS B pPaMKaX OMPEAENIEHHOTO pa3-
Jierna TUCIHUIUIUHBIL.

Kpurtepun ouenku j1ad0paTopHbix padoT

Ounenka Kpurepun onenuBanuns

5 6anaoB 38.]_'[21HI/I6 BBITIOJIHCHO ITOJIHOCTBIO, B IIPEACTABIICHHOM OT-
qeTe

000CHOBAHHO IMOJIYYCHO IMPABUJIBHOEC BBIITOJIHECHHOC 3a-
JaHHC.

4 6aa 38.]_'[3HI/I6 BBITIOJTHCHO ITOJIHOCTBIO, HO HET A0OCTATOYHOI'O
000CHOBAHHMS WU IIpU BEPHOM PCIICHUU NOITYIICHA HE-
3HAYUTCIIbHAsA OI_I_II/I6K8., HC BJIMANOIIAA HA MMIPaBHJIBHYIO

IIOCJIEIOBATEIbHOCTD PACCYKICHUI.

3 0a1a 3aaHus BBITOJTHEHBI YACTUYHO.

8. IlepeyeHb MH(OPMALMOHHBIX TEXHOJOTHIl, MCIOJIb3YeMbIX NPH OCYLIECTBJICHUH
00pa3oBaTeILHOIO Mpolecca Mo JUCHHUIINHE (MOTYJIIO0).

8.1 Ilepeyenb HH(POPMALMOHHBIX TEXHOJIOTHIA.

— IlpoBepka AOMAIIHUX 3aJaHUM W KOHCYJIBTUPOBAHUE IIOCPEJACTBOM HIIEKTPOHHOMU
MOYTHI.

— MHcrnonmp3oBaHWE DIIEKTPOHHBIX MPE3CHTAIlMA MpPH TPOBEACHUH JIEKIMOHHBIX U
MPAKTUYECKUX 3aHATUH.

8.2 lepeyennb HEOOXOAMMOI0 MPOrPAMMHOIO 00ecTeYeHHUs .

— [IlporpamMbl fansi JOEMOHCTpAIlMM ayAWo- ¥ BUAEOMATEpHATIOB (IIPOUTPHIBATENH
«Windows Media Player»).

— IIporpammel I AeMOHCTpaMK U co3aanus mpesenrtanuii («Microsoft Power Pointy). —

[Mporpammer st pabotsl ¢ Tekctom (Microsoft Office (Excel, Word, Access), ABBYY
Finereader, AdobeReader).

— I[porpamMMbI-nIepeBOAYMKH U dJIeKTpoHHBIE cioBapu (ABBY'Y Lingvo). —

[Mporpammer-antuupyckl (ESET NOD Antivirus).


http://www.exponenta.ru/
http://www.i-exam.ru/

— JInnensuonHoe nporpamMmmuoe odecreuenue (Microsoft Windows). —

[Tporpammer i goctymna B Matepuer (Internet Explorer).

8.3 IlepeueHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

1. Dnexkrponnas oudnuoreunas cucrema eELIBRARY.RU (http://www.elibrary.ru)

2. DiekTpoHHO-0MbOaHoTeuHast cucteMa «KoHcynmbranT cryaeHTay (Www.studmedlib.ru)

9. MaTepI/IaJILHO-TeXHI/I‘le(!Kaﬂ 6333, H606XOHI/IMaﬂ AJIA OCYHIECTBJICHUA oﬁpasoBaTenb-

HOT'0 MpoIiecca Mo JUCHUILIHHE (MOTYJII0).

Ne

Bug pabor

MarepuajibHO-TEXHHYECKOE 00ecriedyeHre TUCIUILUIMHBL (MO-
JTyJisl) ¥ OCHAIIEHHOCTh

ﬂeKI/;MOHHble 3aHAmMuUA

JIeKIIMOHHAs ayTUTOPHs, OCHAIEHHAs MPE3EHTAMOHHONW TeX-
HUKOM (TIPOEKTOp, JKpaH, KOMIBIOTEP/HOYTOYK) M COOTBET-
CTBYIOIIMM IporpaMMHbIM obecrieuenuem (I10) nns Bocmpo-
u3BeneHus ¢ainos ¢popMmata jpg U avi, JOCTATOYHBIM KOJIHUYE-
cTBOM nocanouynbix mMect. 300, 114, 209, 201 xopm. C.

2. Cemunapckue 3anamus | He npenycMoTpeHo

3. Jlabopamopnvle 3ans- | JlabopaTopus, YKOMIUIEKTOBAaHHAs CHEIHMAIU3UPOBAHHON Me-
mus Oenblo M TEXHUYECKUMHU cpeacTBamMu o0yuyenus. 207, 212, 213

kop. C.

4. Kypcosoe npoexmupo- | He nmpenycMoTpeHo
sanue

5. I'pynnosvie  (uHousu- | Ayautopus Jisi IPOBEICHUS TPYNIOBIX (MHAUBUIYaTbHBIX)
Oyanvhble) KOHCYIbMA- | 3aHSATHNA, OCHAIIICHHAS TOCKOW U KOMIUIEKTOM y4eOHOH Mebe-
yuu mu. 212, 213, 207 xopm. C.

6. Texywuti  KOHmpoaw, | AynuTopus IS TEKYIIEro KOHTPOJIS U MPOMEKYTOYHOH arTe-
npoMedxcymouHas —am- | CTalluu CTYACHTOB, OCHAI[EHHAs KOMIIBIOTEPHON TEXHUKOH C
mecmayusi BO3MOXXHOCTBIO MOJKIIOYEHUS K ceTH “MHTepHeT”, ¢ coOTBeT-

CTBYIOIIIUM MPOTPAMMHBIM OOECTIeUeHUEM B PEKUME TOIKITIO-
YeHHUS K TEPMHHAIBLHOMY CEpBEPY, C MPOTPaAMMON IKPAHHOTO
YBEIMUYEHUSI U 00ECTIEUeHHBIN JOCTYIIOM B SJEKTPOHHYIO WH-
(dbopmarimoHHO-00pa3oBaTeNbHYI0 Cpelly yHuBepcutera. 114,
212, 230 xopm. C.

7. CamocmosmenvHas KabuneTr mis camMocToATenbHOUW pPabOTHI, OCHAIIEHHBIM KOM-
paboma MBIOTEPHON TEXHUKOW C BO3MOYKHOCTBIO TOIKITFOUYCHUS K CETH

«MHTepHeT», MporpaMMoil SKpaHHOTO YBEJIUYEHHUs U obecrie-
YEHHBIH JIOCTYIIOM B  3JIEKTPOHHYIO  HH(OPMAIMOHHO-
oOpa3oBaTenbHyI0 cpeny yHuBepcureta. 208 kop. C.




