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1 ey v 3a1a4M U3yYeHHU s TUCHMILUIUHBI (MOXYJIA).

1.1 llean ocBOeHUS TUCHUILIHHDI.

VYyeOHast JUCHUIIIMHA «YPaBHEHUS MAaTEeMaTHYECKON (DU3UKHM» CTaBUT CBOEH ILIETBIO M3y4e-
HUE MAaTEeMAaTUYECKUX MOJIENICH Pa3IUYHbIX (PU3UYECKUX SBICHUH. 3HAYNTEIbHAS YacTh MaTeMaTH4C-
CKHX MOJIeJICH, N3y4aeMbIX B TPAIUIIMOHHOM (KJIACCHYECKOM) Kypce MaTeMaTU4ecKor (hU3UKH, CBO-
JUTCS K KPAeBbIM 3a/1a4aM JJIsl TUHEHHBIX MU depeHITMaTbHBIX YPAaBHEHUH B YACTHBIX IMPOU3BOIHBIX
BTOPOTO TOPsJIKA, CPEIU KOTOPHIX 0CO00 BaKHBI TPH: BOJHOBOE yYpaBHEHHE, YpaBHEHHE TEILJIOMPO-
BOJHOCTH U ypaBHeHue Jlamnaca. IlepBocTenenHast poib 3TUX (M HEKOTOPBIX APYTHX) ypaBHEHUH,
chopmynupoBaHHbIX emie B XIX Beke, OOBSICHAETCA WX HCKIIOYHUTEIBHONW YHHUBEPCAIbHOCTBIO -
TPYJIHO HAUTH pa3fiesl TOUHOTO €CTECTBO3HAHUS (Teopusi KoueOaHud, THIPOIMHAMUKA, TEOPHS YIIPY-
TOCTH, JJICKTPOJIMHAMHKA, PU3HMUECKUE aKyCTHKA U ONTHKA M JIp.), B KOTOPOM Obl OHU HE MPUMEHSI-
nuck. [loaToMy KpaeBbie 3aa4ul IS TUX YPaBHEHUM OTHOCAT K 0a30BBIM 3a/1auaM MaTeMaTH4eCKOM
(bU3HKH.

CrnoxxHbIe (U3MYECKUE MPOIECCHI OMUCHIBAIOTCS MATEMATHYSCKUMU MOJCIISIMU, SIBIISTFOITAMH-

s, Kak MpaBWIO, 00bETMHCHHEM HECKOJIbKHX 0a30BBIX 3a7a4. Y paBHEHHS THIIEPOOIMYECKOro, apa-
0OJIMYECKOTO U AIUTUIITUYECKOTO THUIIOB, COCTABJISIIONIME OCHOBY JaHHOTO Kypca “MeroaoB marema-
THYECKON (DU3UKK™ SIBJIAIOTCSA KaK pa3 MpuMepamMu 0a30BbIX 3aj1ad.

1.2 3agaun AMCHUILIMHEL:

1) u3yunTh (MaTeMaTHYECKas MOCTAHOBKA 3aJadud, MPOOJieMa CYIICCTBOBAHUS U €IMHCTBEHHO-
CTH PEICHUs, TUITHIHBIC aHATUTHYSCKUE METObl HCCIICIOBAHUS, OTHICKAHUE OOIINX U YacT-
HBIX PEIICHUH 3a/1a4) U MPAKTUIECKOEe OCBOSHUE METOJIOB pelIeHus 0a30BbIX 3a7a4 MaTeMa-
TUYeckoi (pU3MKK Ha MpUMEpe YpPaBHEHHI T'HIEpOOTUUYECKOro, MapaboIUIecKOro M JJUIHII-
THYECKOTO THUIIOB;

2) Hay4duTbh KJIacCH(PUIIUPOBATH JTHHEHHBIC (D depeHranbuble YpaBHEHUS B YaCTHBIX POU3-
BOJIHBIX U TIPUBOJIUTH YPABHCHHSI K KAHOHWYECKOH opme, popMymrpoBaTh KpacBbie U Ha-
YabHbIE YCIOBUS;

3) oBIaAeTh OCHOBHBIMH METOJaMH aHATMTHUECKOTO PEIICHUS KPaeBbIX U HECTAIIMOHAPHBIX 3a-

Jlay 7Sl TUHEWHBIX 1 depeHInalbHbIX YPaBHEHHHM B YaCTHBIX MTPOU3BOIHBIX JUTS (DYHKITHIHA
MHOTHUX IT€PEMEHHBIX.

1.3 MecTo aucuuminHbl (MOyJis1) B CTPYKTYpe 00pa3oBaTe/IbHOI NPOrpaMMBbl.

JucuuruinHa «YpaBHEHUs MaTeMaTH4ecKol (hU3MKH» OTHOCUTCA K BapHaTUBHOM yacTu bio-
ka 1 "ducuumnunel (Moxynu)" ydeOHoro minana npoduisa «HpopMalnoHHbIE CUCTEMBI U TEXHOJIO-
THI»

JlJ11 0OCBOEHUS TUCUUIUIMHBI HEOOXOIMMbI 3HaHUS y4eOHOro Marepuala AUCHUILIIMH MaTema-
TUYECKOro 1ukia («MaremaTuueckuil aHamusy», «TeopHst BEpOSTHOCTEH M MaTeMaTHuYecKas CTaTH-
CTHKay», «AHaJUTHYECKasi TEOMETPHUs U JIMHEIHas anredpay).

[TonydeHHble B paMKaxX JTUCHUIUIMHBI HABBIKM HAMIyT MpakTUYECKOe MPUMEHEHUE U U3yde-
HUM TaKuX AMCLHUIUIMH Kak «MaTemaTuueckas JIOTUKa U TEOpHsl arOpuTMoB», «Teopust nmpuHATHs
peneHun».

1.4 IlepeyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00YUYECHHUS MO JUCHUILIHHE (MOAYJII0), COOTHE-
CEeHHBIX C IVIAHUPYEMBIMH pe3yJIbTaTaAMH OCBOCHHS 00pa30BaTeIbHOI NIPOrpaMMBI.

Ne | Uunexe | Copepxanme | B pesynpraTe n3yueHus yueOHOMN NUCHUIUIMHBI O0yYaronrecs
II.IT | KOMIIC- KOMIICTCHIINU JOJI?KHBI
TeHIMK | (WK e€ 9acTH) 3HATh yMeTh BJIAJ1EeTh

1. | OIIK-2 | cnocOGHOCTBIO | OCHOBHBIC TIOHSATHS M | BBIBIATH (hU3HYE- | METOAAMHU TIO-
UCIIOJIB30BATh | METOJBI  MaTeMaTH4e- | CKYI0  CYNIHOCTb | CTPOCHHS Ma-




Ne | Uapexe | Copnepxanue | B pesynbrare u3ydeHus yueOHOM JUCHUIUIMHBI 00yYaromuecs
ILII | KOMIIe- | KOMIIETEHLUU JIOJIKHBI
TeHUUH | (WM e€ 4acTu) 3HATH yMeTh BJIA/IeTh
OCHOBHBIE 3a- | CKOTO aHalu3a, JIMHEH- | ABJICHUH U IpOoLec- | TEMaTHYECKOM
KOHBI €CTECT- | HOil anreOphl, TEOPUU | COB B YCTPOMCTBAX | MOACIH TIPO-
BEHHOHAYYHBIX | mu(depeHITnanbHbIX paznmuuHoil  Gu3H- | heccuoHab-
IUCLUWIUIMH B | ypaBHEHUH U DJIEMEH- | YECKOW MPHUPOIBI U | HBIX 3a7a4 |
npodeccuo- TOB TEOPUH YPAaBHEHHUH | BBIIOJIHATH coJiepKaTeb-
HAJIBHOW Jiesi- | MaTeMaTH4ecKon (u- IIPUMEHUTEIILHO K | HOW  HMHTEp-
TEJIbHOCTH, 3UKH, TEOPUU BEPOSIT- | HUM IPOCThIE TEX- | MpETaLu
PUMEHSTh HOCTEH ¥ MareMaTHye- | HUYECKHE PACUYeThl | MOJYYCHHBIX
METOJbl MaTe- | CKOM CTaTUCTUKHU pe3yabTaToB
MaTHU4ECKOI0
aHalu3a U Mo-
JIeJINPOBaHMUS,
TEOPETUYECKO-
ro U JKCHepu-
MEHTaJIbHOTO
HCCIIEIOBAHMS
2. |IIK-24 | cnocoGHOCTBIO | MPUHLMIBI MOJEIUPO- | UCHOIB30BATh TEX- | HOCTPOCHUEM
00OCHOBBIBATh | BaHUS, KIIACCH(PDUKALNIO | HOJIOTHH  MOJIEIH- | MMHTAI[OH-
[IPaBUIBHOCTb | CIIOCOOOB IpEJCTaBiie- | POBAHUS; npes- | HeIX Mojesen
BBIOpaHHOM HUS MOJEJIeH CHUCTEM; | CTaBIISATh MOJENb B | HHPOpPMAIIHU-
MOJIEJIM,  CO- | IPUEMBI, METOJbI, CIIO- | MATEMATUYECKOM U | OHHBIX  IIpO-
MOCTaBIIsAA pe- | coObl  (hopManu3aluu | AITOPUTMUYECKOM | IIECCOB; IOJY-
3yNIbTaThl 3KC- | OOBEKTOB, MPOIECCOB, | BUJE;  OLEHHUBATh | YCHUEM
MepUMEHTalb- | SBJICHUM U pean3aliio | KaYeCTBO MOJENH; | KOHLIETTyallb-
HBIX JIaHHBIX M | UIX Ha KOMIIBIOTEPE; | MOKA3bIBaTh TEOpEe- | HbIX MojeseH
MOJIy4YE€HHBIX JIOCTOMHCTBA W HENOC- | THYECKUE CHUCTEM; T10-
pereHui TaTKU Pa3IMYHBIX CIIO- | OCHOBAHMS MOJIEIH | CTPOCHUEM
co0OB  MpeACTaBIECHUs MOJIEUPYIO-
MOJZIEJIE CHCTEM; pa3- IIUX aJTOPUT-
paboTKy aITrOpUTMOB MOB
bukcanuu U 06paboTKH
pe3yJbTaTOB MOJIEIIN-
POBaHMSI CUCTEM; CIIO-
coOBI MJIaHUPOBAHUS
MaIlIMHHBIX YKCIEPU-
MEHTOB C MOJIETISIMU
3 | [K-25 | cmocoOHOCTBIO | MPUHIMIIBI  MOJICIHPO- | UCIIOJIB30BaTh TeX- | HHCTPYMEH-
HCIIOJIb30BaTh | BaHUS, KJIACCU(PUKAIUIO | HOJIOTUM  MOJENH- | TAIbHBIMU
MaTemaThue- croco0OB TpejcTaBie- | POBaHMUS; Ipel- | CpeacTBaMu
CKH€ METOJbl | HUSI MOJeNIe CHUCTEM; | CTaBIIATh MIOCTPOEHUS
00paboTKH, IPUEMBI, METOJIBI, MOJIeNIb B MaTeMa- | IMHUTAI[OH-
aHanm3a U | crmocoObl  dopManrza- | THYECKOM M aliTo- | HBIX MOJENeH
CHHTE3a  pe- | LMU O0BEKTOB, MPOLEC- | PUTMUYECKOM BH- | HHPOpMALHU-
3yJIbTaTOB COB, SIBIGHUH M pealu- | A€; OLICHUBATh Ka- | OHHBIX  IIpO-
npodeccuo- 3allI0 UX Ha KOMIIBIO- | YECTBO MOJIENH; LIECCOB,
HQJIBHBIX  HC- | T€pe; JOCTOMHCTBA M | IOKA3bIBATh TEOPE- | MOJIYyYEHUEM
CJIEJOBaHUI HEJ0CTaTKU THYECKUE OCHOBA- | KOHLIENTYaIb-
PasIMYHBIX CIIOCOOOB HUS MOZAEIH HBIX MOJIeIeH
NpEeCTaBICHUS MOJIe- CUCTEM, T1O-




Ne | Uapexe | Copnepxanue | B pesynbrare u3ydeHus yueOHOM JUCHUIUIMHBI 00yYaromuecs

IL.I | KOMIIe- | KOMIETEHLIUU 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. CTpyKTYpa M coiep:KaHue AU CUMILIMHBI.

2.1 PacnipenesieHue TPyA0€MKOCTH JUCHMILIMHBI 110 BUIaM padoT.
OOm1ast TpyI0EMKOCTD AUCIHUILIMHBI COCTaBIsIeT 4 3au.el. (144 yaca), ux pacrnpenesieHue 1o BUIam
paboT MpeACTaBICHO B TAOIHIIE.

Bun yuebHoit paboThl Bcero CemecTtpbl
4acoB (uacer)
5

KonTakTHas pa6oTa, B TOM 4ncJe: 76,3 76,3
AyauTOpHBbIE 3aHATHSA (BCEro): -
3aHATHSA JIEKIUOHHOTO TUIIA 36 36 -
JlaboparopHbIe 3aHATHS 36 36 -
3aHATHS CEMUHAPCKOTo TUMA (CEMHUHAPHI, MPAKTHYSCKHE 3aHS-
THS) ) ] )
HNnas koHTaKTHasA padora:
Kontposb camocTtositenbHoi padotsl (KCP) 4 4 -
ITpomesxxyrounas arrecranus (MKP) 0,3 0,3 -
CamocrosiTesbHasi padoTa, B TOM 4HCIE: 41 41 -
[TpopaboTka y4eOHOT0 (TEOPETHYECKOr0) MaTepuaa 30 30 -
BrimonHeHne MHIUBUAYATbHBIX 331aHUN (TTOJrOTOBKa cooOIIe- 11 11 i
HUH, Ipe3eHTaIui)
KonTpoJis:
[ToaroroBka K K3aMeHy 26,7 26,7 -
O01as Tpy10eMKOCTh yac. 144 144 -

B TOM 4HCJIe KOHTAKTHAsA 76.3 76.3 i

pabora

3a4. efl. 4 4 -

2.2 CTpyKTypa AUCHHUIIMHBI:
Pacnpenenenue Bu10B ydeOHON pabOThI M UX TPYJOEMKOCTH IO pa3JieiaM JAUCIUILTUHBI.
Pazgenpl quctuIuinHbL, U3y4aemMbie B 5 ceMecTpe (ouHasn ¢hopma)

KonnuecTBo yacos
Ne CamocrosTenb-
AynauTtopHas
pas- HaumenoBanwe pa3aenon Has pabora (Bce-
Bcero paborta
nena ro)
JI JIP
1 2 3 4 5) 6
IIpeamer u 3agaum MaTeMaTu-
1| Pe A 22 7 7 8
YeCKOH (hU3UKH




pas-
zena

HaumenoBanue pasnenos

KonnuecTBO yacoB

AynuropHas
Bcero paborta

CaMocCTOSTENb-
Hast 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-
TEMaTUYECKON (PU3UKU

24 8 8

Bceco:

113 36 36

41

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

Hanmenosanue
paszgena

Coneprxanue pasjiena

dopma TeKyIero
KOHTPOJIA

2

3

4

IIpenmer u 3a1aun mare-
MaTHUYeCKON (HU3UKHU

[Ipenmer matemarndeckoit ¢usuku. [Ipumepsr
MaTeMaTHYeCKUX MOJeliell HEKOTOPhIX (hu3uue-
CKHUX SIBJICHUI: ypaBHEHHUS MaJIbIX MONEPEUHbIX
KoneOaHui CTpyHbl M MeMOpaHbl, BOJHOBOE
YpaBHEHHE AJIEKTPOJANHAMUKH; YPAaBHEHUSI TEIl-
JIONIPOBOIHOCTH M [ dy3un; ypaBHeHus Jlamn-
maca u IlyaccoHa s 3J€KTPOCTATHYECKOTO
NOTEHIIMAJa; ypaBHEHUE |'enpmronbua aus yc-
TAHOBMBIIMXCS KOJE€OATEJbHBIX M BOJHOBBIX
MIPOIIECCOB; MapaboInvYecKoe ypaBHEHHUE, OIU-
ChIBaoIlee AUPPAKIUIO y3KUX CBETOBBIX Iy4-
KOB. JlonojHUTENbHbIE YCIIOBUS K TuddepeH-
LUaJIbHBIM ypaBHEHUSIM MaTeMaTH4ecKod ¢u-
3MKHU: HadajbHblE U TpaHHuHble ycioBus. Ilo-
HATUE KpaeBOoM 3agaur. KOppekTHO M HEKOp-
PEKTHO TocTaBleHHble 3amaun. Kiaccuguka-
nus auddepeHnnanbHbIX ypaBHEHHH B 4YacT-
HBIX NPOU3BOJHBIX BTOPOIO MOpsAKa U IpHUBE-
JIeHNe UX K KaHOoHHuYeckoi ¢opme. Juddepen-
[UAJIbHBIE YPaBHEHUSI XapaKTEPUCTUK U UX 00-
IIMe WHTEerpaibl. 3aMeHa HE3aBHUCUMBIX Iepe-
MEHHBIX B YPAaBHEHHMH UM €€ MHTEpIpeTanus, Kak
npeoOpa3oBaHus Mepexoja OT JIeKapTOBBIX KO-
OpAMHAT K IPOU3BOJBHBIM KPUBOJUHEHHBIM
KoopauHaTaMm. JlomycTumble mpeoOpa3oBaHUs
KOOpJMHAT.

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

YpaBHEeHHsI TUIIEPOOIIH-
YEeCKOro TUTA

VYpaBHEHHE MaJbIX TONEPEYHBIX KOJIeOaHMIA
ctpysbsl. IlocTaHoBKa KpaeBbIX 3aaad. 3agada
Komu 0 ¢cBOOOIHBIX KOJEOAHUAX OECKOHEUHOMH
CTPYHBI M €€ pEIIeHHe METOAOM pacrpocTpa-
Hsronmxcst BoyH (popmyna J['anmamb6epa). Cro-

OTBETHI HA KOH-
TPOJIbHBIE BOIPO-
CBHI




6oaHbIe KoeOaHUs TOTYOECKOHEUHOU CTPYHBI.
CBoOoHbIE 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'0 BOJIHOBOTO
ypaBHeHus1. O6o0meHHas ¢yHknus Jupaka u
ee CBOMCTBA.

YpaBHeHus mapabonnye-
CKOT'0 THIIQ

YpaBHEHHUSI TEILIONPOBOIHOCTU U U dy3un.
[TocTaHoBKa KpaeBBIX 3a/ad Uil ypaBHEHHS
TEIUIONPOBOAHOCTH Ha OTpe3ke. MeTon pas-
neneHuss nepemeHHbix. @ynkumsa 'puHa
(MCTOYHUKA) I HEOJHOPOIHOTO IapadosIv-
YecKoro ypaBHEHHUs Ha orpe3ke. 3amada Ko-
i i1 OecKoHeYHOU npsiMoi. Perienne on-
HOPOJHOTO YpaBHEHHUS TEIJIONPOBOJHOCTHU
Ha OECKOHEYHOM MNpsMONl METOJOM HHTe-
rpaibHOro npeodpasopanus Oypse.

OTBETHI HA KOH-
TPOJIbHBIE BOITPO-
CBI

VYpaBHEHUS  DITUANTHYE-
CKOI'0 THIA

VpaBuenus Jlammaca, Ilyaccona um I'enbm-
ronbua. [loctaHoBka kpaeBeIX 3anad Jupux-
ne u Helimana nns ypaBHeHuid Jlarmutaca u
ITyacona. Meron pasneiieHus NEPEMEHHBIX.
Paznoxenne mo coOCTBEHHBIM (DYHKITUSM 3a-
nayn [ltypma-JInyBmma. @yHknusa I'puna
(ucrounuka) ypaBHenus Jlarmaca. 'apmoHu-
yeckue (QyHKUUHU U UX cBorcTBa. [loarHOMBI
Jlexxanapa, mpucoeauHeHHble QyHkuuu Jle-
XKaHJIpa, chepuyeckre U mapoBble QyHKIUH
u ux cBorctBa. KpaeBble 3a1aun 11 ypaBHe-
Hus ['enbmrodblia.

OTBETHI HA KOH-
TPOJIbHBIE BOITPO-
CBI

Henunelinble ypaBHeHMs
MaTeMaTH4eCKON PU3HUKH

HenuHeitHoe BOJIHOBOE ypaBHEHME, OIMCHI-
BAIOIIEE MPOLIECChl B3aUMOJIECHCTBUS BOJIH B
HEJIMHEMHO-ONTUYECKUX  cpenax.  Meron
MEUICHHO HM3MEHSIoMmmXcsa aMmruintya. Cuc-
TeMa YKOPOUCHHBIX YPaBHEHUH IS ITpoOLECCca
T€Hepaly BTOPOH ONTHYECKONM TapMOHUKH
MIEPBOTO TUTIA C YIETOM SIBICHUS AU(PpaKINU.
HexoTopble mpocTeline pemeHns: CUCTEMbI
YKOPOYEHHBIX YPAaBHEHUW B IJIOCKOBOJIHO-
BOM NpuOImkeHun. JInneapuszamnusi CucTeMbl
YKOPOUYCHHBIX ypaBHEHUH (TPUOIIMIKEHUS 3a-
JJAHHOTO TOJS W 33aJaHHOM MHTEHCHUBHOCTHU
OCHOBHOT'O U3JIy4EHHUS).

OTBETHI HA KOH-
TPOJIbHBIE BOIIPO-
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 no 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. |MuTtepnionmsmus Gynkuuii. MHTEpHONsIrOHHbIE TOTMHOMBI Jla- Ortuer o nabopa-
rpanxa, HproTona TOpHOU paboTe

4. |CpennexBagpaTudyHoe npudnmxeHue. Meron HauMEHbIINUX KBaJpa- Ortuer no nabopa-
TOB TOpPHOI paboTe

5. |HuTerpupoBanue ¢yHkimii. @OpMyIIBI TpaNSIHid, 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 peutenust CJIAY. IIpumenenue Metosa mporoHku anst  |Otuer o gabopa-
pemenus nudepeHnanTbHbIX YpaBHEHUN TOpHOU paboTe

2.3.4 llpumepHast TeMaTHKAa KYPCOBBIX padoT (IIPOEKTOB).
CornacHo y4eOHOMY IUIaHY KypcOBble paboThl (IIPOEKTHI) MO JaHHOM JAUCIUILIMHE HE Mpeay-
CMOTpPEHBI.

2.4 lepeyeHb y4eOHO-MeTOIMYECKOr0 o0ecnedeHHUsl VI CAMOCTOSATEIbHO padoThI
00y4YAIIHUXCS 10 TUCHHUIINHE (MOYJIIO).

HepequL qu6HO'MCTO,Z[H‘IeCKOFO obecneueHUs JAUCIUIIIIMHBI 11O BbI-

JTUBHUTYaTIbHBIX
3alaHuit (MoATo-

MIPE3CHTAIIHN )

TOBKa COOOILIECHUI,

HaumenoBanue .
Ne MOJIHEHUIO CaMOCTOSITENIbHOM pabOThI
pasznena
1 2 3

1. |IIpopabotka 1. Tpenorun B.A. YpaBHeHUS B YacCTHBIX NMPOU3BOJHBIX: y4yeO-
yuebHoro (Teope- |Hoe mocobue / B.A. Tpenorun, U.C. Hegocekuna. - M.: ®Ousmatiur,
tuaeckoro) mare- 2013. - 227 c. - bubmmorp. B kH. - ISBN 978-5-9221-1448-6; To xe
puaia [D7eKTPOHHBII pecypc]. - URL:

http://biblioclub.ru/index.php?page=book&id=275574.
2. |BemonHeHue WH- 1. CabutoB K.b. VYpaBHeHuss marematnyeckol QU3MKHU:

yuebnuk / K.b. Caburos. - M.: @usmarnut, 2013. - 352 c.: un. - (Mare-
Matuka. [Ipuknannas maremaruka). - bubmmorp. B kH. - ISBN 978-5-

9221-1483-7 To  xe  [DnektpoHHblii  pecypc]. -  URL:
http://biblioclub.ru/index.php?page=book&id=275562.
2. Hukudopos A.®. Jlekuuu 1mo ypaBHEHHSIM M METOJaM

MareMatudeckor ¢usmku: [yuebnoe mocoodue] / A. ®. Hukudopos. -
Jonronpyanstii: MaTennext, 2009. - 133 c.




3 OOpa3oBaTesibHbIE€ TEXHOJOTHH.

Jns npoBeneHUs MEHbBIIEH YacTH JIEKIMOHHBIX 3aHATUW HUCIOJIB3YIOTCS MYJIbTUMEIUNHbBIC
CpEICTBA BOCIIPOU3BECHHS aKTUBHOTO COAEPKUMOI0, TTO3BOJISIOIIETO CIYIIATENII0 BOCHIPUHUMATH
OCOOCHHOCTH HW3y4aeMo# mpodeccuu, 3a4acTyi0 UTpalolIfe PElIalonlyl0 poJib B MOHUMAHUH U
BOCIIPHUSTHH, a TaK)Ke GOPMUPOBAHUHU MPO(EeCCHOHATBHBIX KOMIIETEHIINN. bosbias yacTp JIeKui
Y MIPAKTUYECKUE 3AHATHUSA IPOBOJIATCS C UCIIOIB30BAHUEM JIOCKU U CIIPABOYHBIX MATEPUAJIOB.

[To aucuuIuiMHEe MPOBOJATCS JABYXUYACOBBIC JEKIIMOHHO-TIpAaKTUYECKHE 3aHATHUs. [Ipu 3TOM B
Ka)XJIOM MOJYJI€ MPOBOJIATCS MPAKTUYECKUE 3aHATHS, MIOCBAILICHHBIE PENICHUIO TUIIOBBIX 3a1a4. B
MpoIIecCe MPAKTUYECKUX 3aHATUH MPOBOAMUTCS OOCYXICHHE W pa30op peleHuid MPUKIAIHBIX 3a-
Iad.

Takoli MHHOBAIIMOHHBIN IOAXOJ IMO3BOJIMJI BHEIPUTH B MPOLIECC MpENoJaBaHUs y4eOHOU
TUCITUTUIMHBI «YpaBHEHUS MaTEeMAaTHUECKON (PU3UKM» HOBBIE CpeACTBa, (DOPMBI U aKTUBHBIE TPO-
rpeccUBHbIE METO/ABI 00yueHus. Vcrnonap3yemMbple TEXHOIOTHH CIIOCOOCTBYIOT peain3alil CTY/ACH-
TaMHU CBOETO JIMYHOCTHOTO, MO3HABATEIIFHOTO W TBOPYECKOI'O IMOTEHIMAJIA U BBITOJIHEHUIO Y4eO-
HBIX ¥ Y4€OHO-HUCCIIeI0BATENIbCKUX PA0OT MO INYHBIM TPACKTOPUSIM.

4 OueHOYHBbIE CPEACTBA ISl TEKYIEr0 KOHTPOJIS YCIIEBAEMOCTH M MPOMEKYTOYHOM
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. Knaccugukanuus TMHEHHBIX YpaBHEHUN 2-T0 NOpsAKa (THIepOoInYecKoro, SJTUITHYECKOT O,
1apaboJInYecKoro).

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

4. Ilpocreiimue 3a1a4u, IPUBOASAIIME K YPAaBHEHUSAM rUnepOoInyecKoro tumna (koiebdaHue
CTPYHBI, paclipoCTpaHEHUE 3BYKa, PACIIPOCTPAHEHHE BOJIH).

6. YpaBHEHHE MaJbIX TONEPEYHBIX KOJIEOAHUH CTPYHBI.

7. DOHeprus KoneOaHuM CTPYHBI.

8. YpaBHeHue kojeOaHuil MeMOpaHbI.

9. I'paHn4HbIE U HaYaAJIBHBIE YCIIOBUSI.

10. Pemenne 3amaun Ko mist ypaBHeHUs1 koyiebaHuii OeckoHeuHO cTpyHbl. Dopmyna [la-
namoepa.

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

12. Metona pa3ieneHus NEPeMEHHBIX JJ YpaBHEHUS CBOOOIHBIX KOJIEOAHUN KECTKO 3aKper-
JeHHoU cTpyHbl (MeToa Dyprwe).

13. ®usnyeckas HHTEPIPETALUS PEIICHUs YPAaBHEHUS KOJIeOaHUI KECTKO 3aKpEIeHHOM CTpy-
HbI ( B BUJIE CTOSYUX BOJIH).

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

15. IpocTeiimue 3agauu, NPUBOAIINE K YpaBHEHUIO MapaboIn4ecKkoro Tuna (ypaBHeHHE TeT-
JIONIPOBOJIHOCTH, YpaBHEHHE TUPPY3un).

16. IlocTanoBKa KpaeBbIX 3aJa4 AJIsl YPaBHEHUS TEIUIONPOBOJHOCTH Ha OTPE3KeE.

17. Meron pa3nenenus nepeMeHHbIX (Dypbe) A ypaBHEHHS TEIJIONPOBOAHOCTH HA OTPE3KE.
OpnHopoaHas KpaeBas 3a7a4ya [IepBOro THUIIA.

18. ®yHKIMSA UCTOYHUKA JAJIs1 YPAaBHEHUS TEIUIONPOBOJHOCTH HAa OTpe3Ke (IepBas KpaeBasl 3a-
aga).

19. HeonHopoaHoe ypaBHEHHE TEIIONPOBOJHOCTH U €T0 PEIICHUE.



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

21. PacnipocTpanenue Teria Ha OecCKkOHEUHOU mpsiMoit (3agaua Kommn).

22. Nurerpan [lyaccona Jijist peiieHust ypaBHEHUs TEIIONPOBOIHOCTH.

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

24. YpaBuenus Jlamnaca B KpUBOJIMHEHHOUN crcTeMe KoopAnHAT (3 BUIa: B CPEPUUECKOM, TTO-
JSPHOM, HIUITUHPUYECKOM ).

25. dyHaMeHTalbHbIE pelieHrs ypaBHeHus Jlamnaca.

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

27. IlepBas u BTOpas dhopmynsl ['puHa.

28. OcHoBHas uHTErpasibHas popmyina ['puHa.

29. BueniHue KpaeBble 3a/1a4M 1711 YPaBHEHHH SJUIMIITUYECKOTO THUIIA.

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 3amada s ypaBHeHus Jlamnaca B mapoBoit oomactu. [lomuHome! Jlexan-
npa, mpucoeauHeHHble GpyHkuuu Jlexxanapa, chepuyeckue u mapoBble PYHKIIMU U UX CBOICTBA.

IIpumepsI BONIPOCOB ISt MOATOTOBKH K JK3aMeHY.

IIpeaMer u 3a1a4yn MaTeMaTHYeCKON PU3UKHU

1. Knaccupukanus muddepeHIManbHbIX YPABHEHUH B YaCTHBIX 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 TUIA K KAHOHMYECKOH (hopMme. 3aMeHa He3aBH-
CHUMBIX IIEPEMEHHBIX B YPABHEHUH C YaCTHBIMU IIPOU3BOJIHBIMHU. /omycTMas 3aMeHa HE3aBUCHUMBIX
NIEPEMEHHBIX M €€ TeOMEeTpUYecKass MHTepHpeTanus, Kak Ipeodpa3oBaHusl OT JEKapTOBBIX KOOPIH-
HAT K IIPOU3BOJIbHBIM KPUBOJIMHEHHBIM KOOpAUHATaM. SIKoOHaH mpeoOpa3oBaHUsL.

4. JinpdepeHunanbable YpaBHEHUS XapPaKTEPUCTHK U XapAKTEPHCTUKU yPaBHEHHMI THIEPOOIIH-
4YEeCKOro TUIA.

5. IpuBenenue ypaBHEHHI TapabOIMYECKOTrO TUIA K KAHOHUYECKOH (hopMe.

6. IpuBeneHne ypaBHEHMI SJUIMNITHYECKOTO TUIA K KAHOHUYECKOH (hopMe.

7. Crioco6 yrpoIeHusi HCXOAHOW KaHOHMYECKOW (OPMBI YpPaBHEHMH THIEPOOIHMIECKOTO, Ta-
paboIUYECKOro U AIUTMIITUYECKOTO TUIIOB C TIOCTOSHHBIMU KO3 (QUITEHTaMH.

YpaBHeHus: runepo0JMYeCKOro TUIa

8. BbIBO/I ypaBHEHHS MANIBIX TIOMIEPEYHBIX KOJNEOAHHI CTPYHBI.

9. HauaneHple W rpaHWYHBIE YCIOBHS. Il0CTaHOBKA KpaeBhIX 3alad IIEPBOTO, BTOPOrO U
TPETHEro TUIOB JUIsl TUIIEPOOIMYECKUX YPABHEHUI HA IPUMEpe KOJICOAHUH CTPYHbI KOHEUHOU JUIH-
Hbl. KOppEKTHO 1 HEKOPPEKTHO MOCTABJICHHBIE 331aUH.

10. Ipenensuble KpaeBble 3amaun: 3a1ada O PACTIPOCTPAHEHHWM KPAE€BOTO PEXMMa M 3a1ada
Komm.

11. Meron pacnpocTpaHsromuxcs BoIH (METO XapaKTePHCTHK) I OECKOHEUYHOM CTPYHBL.
dopmyna J|'anambepa. @usnyeckas HHTEpIpeTanus peuieHus (Oeryiue BOHBI).



12. Meron pacnpocTpaHsOImUXCss BOIH Ul TI0TyOeCKOHEYHOH cTpyHbl. Du3Hdeckas UHTEp-
npeTanus peleHusl.

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

14. CpoiictBa cOOCTBEHHBIX (GYHKIMA M COOCTBEHHBIX 3HaueHuMi 3amaun LlTypma-
JInyBHILIA UIsl CTPYHBI € KECTKO 3aKPEIUICHHBIMHA KOHLIAMHU.

15. Pemenne nepBoii KpaeBoii 3a1a4u O BBIHYKIEHHBIX KOJIEOAHUAX KOHEYHOM CTPYHBI C 3a-
KpEIUIEHHBIMHU KOHIIAMU METOJIOM pa3JIelIeHHbIX IIepeMEHHbIX. [IpencTaBieHue pemenns ¢ IOMOLIbIO
dbyakuun ['puna (McTouHunka). @usznyeckuii cmMbich GyHKIuH ['puHa.

16. O606mennas Gyuxius [Jupaka u ee cBOICTBA.

17. O6mas cxema MeTona pas/eleHus MEPEMEHHBIX Ha IPUMEPE YpaBHEHHUs KoJIeOaHui He-
onHOpoAHON cTpyHBL 3anada [ltypma-JInyBuimis, ycloBUE MOJIOKHUTEILHOCTH COOCTBEHHBIX 3HA-
YEeHUH, OPTOrOHAJIBHOCTh COOCTBEHHBIX (yHKIMHI. Teopema pasznoxkenus CrexsioBa (6e3 nokaza-
TEJIbCTBA).

18. YpaBnenune MaibIx nonepedHbIX Konebanuii MemOpaHbl. Penenue nepBoii kpaeBoii 3a1aun
0 CBOOOJHBIX KOJIEOAHUSAX MPSIMOYIOJIbHONM MEMOpaHbl ¢ 3aKpEIICHHBIM KPaeM METO/I0M pasferne-
HUs niepeMeHHbIX. CoOcTBeHHBIE (DYHKIMK M COOCTBEHHBIE 3Ha4yeHus 3amaun lltypma-JInyBusis.
KpatHble coOCTBEHHbIE 3HaUEHUSI U BBIPOXKJICHHbIE COOCTBEHHbIE KOJeOaHMsl. Y3J0Bble JIMHUU Mps-
MOYTOJIbHOW MEMOpaHBI.

19. Pemmenne nepBoii kpaeBoii 3a/1auu 0 CBOGOIHBIX KOJIEOAHUAX KPYIJIOi MEMOPAHBI C 3aKpe-
IUIEHHBIM KpaeM METO/IOM pa3/iesieHHUs IEpEMEHHBIX B MOJSPHOH cucteMe KoopAauHat. COOCTBEHHbIE
3Ha4YeHUs U cobcTBeHHble PyHKIMM 3anaun ITypma-JInyBusuis uis Kpyriioil MeMOpaHsbl.

20. Ypasuenue Beccens M ero yacTHbIE PellEHMs, IPeICTaBUMbIE B BUE 000OIIEHHOIO CTe-
neHHoro psga. 'amma - ¢pyakuus Ditepa.

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

22. OproroHansHOCTh ¥ HopMa (GyHKumii beccens.

YpaBHeHusi napadou4ecKOro TUIa

23. BeiBoJ ypaBHEHHs TEIIONPOBOJHOCTH B TPEXMEPHOM MPOCTPaHCTBE (3aKoH Dyphe, HHTe-
rpajbHOE ypaBHEHHE OajaHca TEeMJI0BOM SHEPTHH).

24. TlocTaHoBKa KpaeBbIX 3aja4 [Js ypaBHEHHUI MapaboMdecKoro TUIAa Ha OTpe3ke (TOHKMii
TEIJION30IMPOBAHHBIN C OOKOB CTEpKEHb KOHEYHOU JUIUHBI).

25. Penrenyie nepeoii KpaeBoi 3a/1a4uy ¢ 0JJHOPOIHBIMU IPAaHUIHBIMU YCIOBUAMU IS ypaBHE-
HUS TEIUIONPOBOJHOCTH Ha OTpe3Ke METOJOM paszfeneHus nepeMeHHbiXx. Oynkuus ['puna (pyHk-
U] TEMIIEPATYPHOTO BIUSHUS MTHOBEHHOT'O TOYEYHOI'O HCTOYHHUKA TEIUIa).

26. Pemenve nepBoii KpaeBol 3a1auu ¢ OJHOPOJHBIMU HAYaIbHBIME U TPAHUYHBIMH yCIOBHUS-
MU i1l HEOAHOPOJHOTO YpaBHEHHUS TEIUIONPOBOAHOCTH Ha oTpe3ke. dynkuus ['puna (pyHKIMS Hc-
TOYHHKA) U €€ (PU3NIECKUIA CMBICIT .

27.3amaua Komw 118 ypaBHEHHMsS TEIUIONPOBOJHOCTH Ha OECKOHEYHOH mpsamoi. MyHKIwus
['puna (pyHKIMSA UCTOUHUKA) I OECKOHEUHOU MPSAMOM U ee (PU3NUECKHI CMBICII.

28. ®ynnamenTanbHOE pemenne 3anadn Komm s ypaBHEHUs TEIIONPOBOJIHOCTH Ha GECKO-
HEYHOU MPSIMOiA.

YpaBHeHus JJUIMNTHYECKOT0 THIIA

29. Ypasuenus Jlamnaca u IlyaccoHa s CTallMOHAPHOrO TEMIoBoro mnojsi. IlocraHoBka
KpaeBbIX 3aj1a4 s ypaBHeHui Jlarumaca u [lyaccona (3amaun J{upuxie u Heitmana). BHyrpennue u
BHEIIHHME KpaeBbIe 3a/1a4u.



30. YpaBuenus Jlannmaca u IlyaccoHa JuIsi 2IEKTPOCTATUYECKOTO MOTeHIMana. IloctaHoBKa
3anayu Jupuxiie u Heitmana st ypaBaenuit Jlannaca u [lyaccoHa B ciiydae OJHOPOIHOM CpPEJIbI.

31. Tlocranoska kpaeBoii 3a1aum juis ypapHenuii Jlamaca u ITyaccoHa B ciydae HEOJHOPOI-
HOM cpeibl ¢ KyCOUHO-TIOCTOSIHHOM JUAJIEKTPUYECKOM MPOHUILIAEMOCTHIO.

32. Oneparop Jlannaca B ceprueckuX KoopauHartax.. YacTHble pelieHus ypaBHeHus Jlarna-
ca, obnafaromue chepudeckoii cummerpueil. dynaamenTanbHOe penleHue ypasHenus Jlammaca B
TIPOCTPAHCTBE.

33. Oneparop Jlannaca B HMIMHIPHYECKMX KOOPAUHATAX.. YacTHEIE peleHus ypaBHeHus Jla-
iaca, obJajanre UWINHIPHUECKONH cumMmeTpueld. OyHaaMeHTalbHOe pelleHne ypaBHenus Jlamn-
Jaca Ha IUIOCKOCTH.

34. I'apmonnueckue pynkuuu. Ilepsas u Bropas Gopmyisl 'puna. OcHOBHas MHTErpajibHas
dopmyna I'puna.
35. MuTerpanbHOe IpeACcTaBIeHHE TAPMOHUYIECKOH (yHKIHHY.

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

37. UnTterpanbHoe NpeiCcTaBleHUE BHYTPEHHEH UM BHEIIHEH 3a1a4uu Jupuxie mjis ypaBHEHUs
Jlarutaca B kpyroBoii o6nactu (uHTerpan [lyacona).

38. BuyTtpennss u BHelmHss 3a1a4u Jupuxie 1id ypaBHeHus Jlammaca B IapoBoii 061acTH.
[Tpucoenunennsie pynkuuu Jlesxxanapa, noauHoMsl Jlexanpa, chepudeckre GyHKINU.

39. Homuuoms! Jlexkanapa U MX CBOMCTBA: PEKKYpEHTHbIE (POPMYIbl, HOPMa M OPTOrOHAIlb-
HOCTb.

40. Cepuueckue pynximu. OpTOroHaIbLHOCTh U HOPMA ChepHIECKUX (DYHKIIMIA.
41. Cpepudeckre rapMOHHMKH M HIAPOBBIE (DYHKIIMH.

42. ®dynxuus 'puna 3amaun Jlupuxie 1 ypaBHenus Jlamnaca u ee coiicTsa. IIpencrapnenne
pewenus 3agaun Jupuxiie ¢ nomobo pyaknuu ['puna.

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

44, Vpasrenue [eabMrosbia s yCTaHOBUBIIMXCS KOJIEOATENBHBIX TIPOLIECCOB.

45. Yactuple penrenus ypaBHeHHs [enbMronbia B chepruaeckoil CHCTEME KOOPAUHAT.

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

HenuHeliHble ypaBHEHUS] MATEMAaTHYECKON (PU3UKHU

47. HenuueliHOE BOJHOBOE ypaBHEHUE M HEJUHEHHBIE MaTepPHaIbHbIE YPABHEHHUS DIIEKTPOIHU-
HaMHUKH HEJIMHENWHBIX cpell. KBa3uIIockue 1 KBa3MMOHOXPOMAaTHYECKHUE BOJIHBI.

48. Meton MeIJIEHHO MEHSIOMHUXCSA aMILIATy#A (MeTon Xoxsosa). CHcTeMa yKOPOYEHHBIX
YPaBHEHHUH JUIS IIpoliecca FeHepaluy BTOPON ONTHYECKON FapMOHHUKHU IIEPBOrO THIA C YUYETOM SIBIIE-
HUS AUPpaKInu.

49, HekoTopble IIPOCTEMIINE PEMIEHHs] CHCTEMBI YKOPOUEHHBIX YPABHEHHI B ITIOCKOBOIHOBOM
npubimkeHnu (ciyyait pa3oBoro coriacoBaHus BOJH).

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

(®PT'BOY BO «Kyo6I'Y»)

Kagenpa Teopernyeckoil GU3NKN U KOMIbIOTEPHbINA TEXHOJIOTHH
Hamnpasnenue moaroroku 09.03.02 «MHpOpMaMOHHBIE CUCTEMBI U
TexHosorun» («MH(popMalmoHHbIe CHCTEMBI M TEXHOJIOTHUN»)
2017-2018 yu.ron

JucnuminHa «YpaBHeHUs MATeMaTHYeCKONH QUMK



AK3AMEHAIIMOHHBIN BUJIET Ne 1

1. Jluneapu3zanus CHUCTEMbl YKOPOUYEHHBIX YpaBHEHUU (NMPUOIMIKEHUS 3aJaHHOTO IOJISI M 3a-
JTAHHON UHTEHCUBHOCTH).

2. Kmaccudukanus qudepeHunanbHbpIX YPaBHEHUH B YaCTHBIX ITPOU3BOAHBIX BTOPOTO MOPSII-
Ka.

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

OreHka 3HaHUN CTYICHTA MPOU3BOJIUTCS IO CJICIYIOIUM KPUTEPHUSIM:

- OIICHKA «OTIUYHO» BBICTABISETCSA CTYICHTY, €CIIM OH TTTyOOKO M MPOYHO YCBOMII IMPOrpaMM-
HBIM MaTepuai Kypca, UCUEpIbIBAIOLIE, IT0CIEI0BATENbHO, YETKO U JIOTHYECKH CTPOMHO €ro u3jiara-
€T, YMEEeT TECHO YBSI3bIBaTh TEOPHIO C MPAKTUKON, CBOOOHO CIIPABISETCS C MOCTaBIEHHBIMU BOIIPO-
caMu, MPUYEM He 3aTPYIHSAETCSA C OTBETaMH MPU BUIOM3MEHEHUU 3a/IaHUM, MPAaBHUIIBHO 00OCHOBBIBA-
€T MPUHATHIC PEIICHUs, BIaJeeT pa3HOCTOPOHHUMHU HABBIKAMH M MTPHUEMAaMH BBIMIOTHEHUS TIPAKTHY €-
CKHUX 3a7a4;

- OIIEHKa «XOPOIIO0Y» BHICTABJISETCS CTYJEHTY, €CJIM OH TBEPJIO 3HAET MaTrepuai Kypca, rpamoT-
HO U MO CYIIECTBY M3JIaraeT €ro, He JOMycKas CYyIIEeCTBEHHBIX HETOYHOCTEH B OTBETE€ Ha BOIPOC,
MPABWIIHO MPUMEHSET TEOPETUICCKUE MOJIOKCHUS MPU PEUIICHUH MPAKTUYCCKUX BOIPOCOB W HAYY-
HO-HCCIIeIOBATEeNIbCKUX 3aJ1a4, Bia/leeT He0OXOMMBIMU HAaBBIKAMH U IPUEMAMU UX BBIITOJIHEHUS;

- OIIEHKAa «YJOBJIETBOPUTEILHO» BBICTABJISETCS CTYACHTY, €CJIM OH UMEET 3HAHUS TOJBKO OC-
HOBHOT'O MaTepHala, HO He YCBOWII €ro JeTallel, J0MycKaeT HeTOUHOCTH, HEJJOCTaTOYHO MPaBUIIbHbBIE
(GOpMYITUPOBKH, HAPYIICHUS JIOTHYECKOM TMOCIIEIOBATEIFHOCTH B U3JIOKEHUU MPOTPAMMHOTO Mate-
pHalna, UCTIBIThIBAET 3aTPYAHEHHS MPHU BHIMOIHEHUN MPAKTUUECKUX 3aa4;

- OIIEHKa «HEY/IOBJIETBOPUTEIHHOY BBICTABIISIETCS CTYJEHTY, KOTOPBI HE 3HAET 3HAUUTEITHLHON
YacTU MPOTPAMMHOTO MaTrepHala, JOMYCKaeT CYIIECTBEHHbIE OIIMOKH, HEYBEPEHHO, C OONBIINMU
3aTPYAHEHUSIMU pElIaeT MPAKTUYECKUE M HAyYHO-UCCIIEIOBATEIbCKHIE 3a]]a4l WM HE CIIPABIISIETCS C
HUMU CaMOCTOSITETTBHO.

CryaeHTsl 00s13aHBI CIaTh YK3aMEH B COOTBETCTBUH C PACIMCAHUEM M YU€OHBIM IJIaHOM. DJK3a-
MeH sIBIIsieTCsl POpMOIl KOHTPOJIS YCBOCHHS CTYJACHTOM y4eOHOW MPOrpaMMbl MO AUCHHUTUIMHE WU €€
YaCTH, BBITIOJTHEHUS MPAKTUICCKUX, KOHTPOIHHBIX.

Pesynbrar caaum sk3ameHa MO MPOCIYIIAHHOMY KYpCY JIOJDKEH OIICHHBATHCS KaK WTOT Jes-
TEIbHOCTH CTYyJIEHTa B CEMECTPE, a UMEHHO - M0 MOCEU[aeMOCTH JIEKLUH, pe3yabTaTaM paboThl Ha
MPAKTUYECKUX 3aHSATHUSAX, BBIIOIHEHHUS CaAMOCTOSTENBHBIX paboT (momamHux 3amanuii). [lpu sTom
JIOTTyCKaeTCsl Ha O9HOU opMe 00yueHus mporyck He 6osee 20% 3aHATHIA, ¢ 00s13aTeTbHON 0TPadOT-
KOW MPOMYIICHHBIX MPAKTUYECKUX 3aHsITHI. CTYAEHTHI Y KOTOPBIX KOJIWYECTBO MPOMYCKOB, MPEBHI-
IaeT YCTAaHOBJICHHYIO HOPMY, HE BBITIOJHUBIINE BCE BUIBI pa0OT U HEYTOBIECTBOPUTEIHLHO pabOTaB-
M€ B TEUEHUE CEMECTpa, MPOXOAIT COOECeIOBaHUE C TPEIoAaBaTeeM, KOTOPBI OMpalluBaeT CTy-
JICHTA Ha TIPEeIMET BBISBIICHUS 3HAHUS OCHOBHBIX IOJIOKCHUU JTUCITUTUIMHBI, TTI0 KOHTPOJIBHBIM pabo-
TaM M MPAKTUYECKUM 3aJaHHSIM 110 JAHHOUN JTUCIUTUIMHE.

5. IlepeyeHb OCHOBHOI M JONOJHUTEIbLHOI y4eOHOI JIMTepaTypbl, HE0OXOAUMO¥ UIA OcC-

BOCHMS AMCUUIIMHBI (MOXYJISA).

5.1 OcHoBHas IuTEpaTypa:

1. TIlpoxymun, J.A. VYpaBHeHHsS MaTeMaTH4YecKOW ¢u3nku : ydeOHoe mocobue /
J.A. IIpoxynun, T.B. I'myxapeBa, 1.B. Kazauenko ; MunucrepctBo oOpasoBanus u Hayku PD, De-
JIepajbHOE TOCYIapCTBEHHOE OI0JKETHOE 00pa30BaTeIbHOE YUPEKACHHUE BBICIIETO MPOQPEeCcCCHOHANTb-
Horo oOpa3zoBanusi «KeMepoBCKUI TOCyIapCTBEHHBIH yHHBepcuTeT». - KemepoBo : KemepoBckuit
rocyJaapcTBeHHbIN yHuBepeuret, 2014. - 163 c. - bubmmorp. B kH. - ISBN 978-5-8353-1631-1 ; To xe



[DnexTponnsiit pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=278923
2.ITaBnenko, A. YpaBHeHus mareMaTudeckod (usumku : ydgeOHoe mocobue / A. [laBneHko,
O. IMuxTunpkoBa ; MUHUCTEPCTBO 00pa3oBaHus U Hayku Poccuiickoit denepanuu, enepaibHOE roO-
CyJapCTBEHHOE OIOJKETHOE 00pa3oBaTEIbHOE YUPEkKACHUE BHICHIETO MPO(ECCHOHATBHOTO 00pa3o-
BaHus «OpeHOYprckuil rocyapcTBEHHBIN yHUBEpCUTET». - Openoypr : OI'Y, 2013. - 100 c. ; To xe

[DnexTponnsii pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=259308
s ocBOeHMS AUCHMIUIMHBI MHBAIUIAMU W JIUI[AMHU C OTPAHUYEHHBIMU BO3MOXHOCTSMU
3I0pOBbSI MUMEIOTCS W3JIaHUS B JJICKTPOHHOM BHJE B JJIEKTPOHHO—OMOIMOTEYHBIX CHUCTEMax

«JIaab» u «¥Opaity.

5.2 lonosiHuTEILHAS JIUTEPATypa:

1. KyapsimoB H.A. Metoabl HenuHEeHON MaTeMaTuueckoi ¢pusuku: [yuebHoe nocodue] / H.
A. Kyapsimios - Jlonronpyaneiii: Uatemiext, 2010. - 364 c.

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

3. Cobonesa, E.C. 3agaun u ynpakHeHUs MO0 YpaBHEHUSIM MaTeMaTH4eckoi (pusuku [Dnek-
TpOoHHBII pecypc] : yueb. mocodue / E.C. Cobonesa, .M. dareeBa. — DnexTpoH. naH. — Mocksa :
Ouzmatiut, 2012. — 96 ¢. — Pesxxum noctyna: https://e.lanbook.com/book/5295.

4. IonsnuH, A.Jl. MeToapl pelieHUs] HEITUHEHHBIX YpaBHEHUN MaTeMaTU4yecKou (PU3HKU U
MEXaHUKH [DIeKTpoHHBINA pecypce] : yuebd. mocodue / A.Jl. [Tonsuun, B.®. 3aiines, A.W. XKypos. —
OnekTpoH. naH. — MockBa : @®usmariur, 2009. — 256 c¢. — Pexum pocryna:
https://e.lanbook.com/book/59377.

5. Tpenorun B.A. YpaBHeHHUsI B UaCTHBIX MPOU3BOAHBIX: yueOHoe nocodue / B.A. TpeHorus,
N.C. Henocekuna. - M.: ®usmatiut, 2013. - 227 c. - bubmuorp. B kH. - ISBN 978-5-9221-1448-6;
To e [Dnexrpounsiit pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=275574.

6. CaburoB K.b. YpaBHenus marematnueckoit pusuku: yueonuk / K.b. Caburos. - M.:
Oumsmaraut, 2013. - 352 c.: uin. - (Marematuka. [Ipuknagnas maremaTnka). - bubauorp. B ku. - ISBN
978-5-9221-1483-7 To xKe [OnexTpoHHBII 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 TexHuueckoi GU3NKH.
N3Bectus BY3o08B. Cepus: ®usuka.
WNuxenepHas Gpusuka.
VYcenexu pusnueckux Hayk.
®usuka. PepeparuBusiii xxyprnan. BUHUTH.

NoakownE

6. IlepeueHb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH «HTepHeTY,
HEeO0XOAUMBIX /I OCBOCHM S JUCHUIIIMHBI (MOXYJIA).
1. XKypuan: CoBpeMeHHas 2JIeKTpOHHKA WWW.S0€el.ru
2. XKypnan «Texnuka CBsi3n» — NPOU3BOACTBEHHBIN TEXHUYECKUH KypHAJI, OCBELIAET BCE ac-
MEKThI TEJIEKOMMYHUKALIMM U CBS3H:
http://www.t-sv.ru/ozhurnale.html
3. CaliT “HTepaKTUBHOM MOIEPKKU MPOBEACHUSI Ta0OPATOPHBIX U CAMOCTOSITENILHBIX PadoT
10 TUCLUIUINHE!
http://www.adcomlogod.narod.ru
4. http://ntb.tti.sfedu.ru/(caiiT HayaHO-TexHIYecKoi Onbmmoreku TTU FODY);
5. http://elibrary.ru/ (caiit Hay4HO# 3JIEKTPOHHON OHOIHOTEKH);


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/ (odpa3oBaTeIbHBIN MaTEMaTHUCCKHI CalT);
7. http://lwww.i-exam.ru/ (caiit Hayuno-#ccie10BaTeIbcKOro MHCTUTYTa MOHUTOPHHIA KayecTBa 00pa-
30BaHwMs, T. Mommkap-Omna).

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

Ha camocTosaTenpHyto paboTy cTyAeHTOB OTBOAUTCSA 32% BpeMeHHU OT 00Iel TPyI0eMKOCTH
nucuuriuHel. [IpoBepka 3HaHui CTyZIeHTa OCHOBaHa Ha KOHTPOJIbHBIX BOMPOCAX U JOMOJHUTEIBHBIX
BOIPOCAaxX, KaCaloLUXCsl COOTBETCTBYIOIIMX Pa3/IeIOB TUCIUILUIUHBIL

- BBITIOJIHEHHE JIOMAITHUX 33/IaHUH 10 MIPAKTUYECKUM 3aHATUSIM,

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

- KOHCYJIbTAIlH, OPTaHU30BaHHbIE JJI pa3bsACHEHUs MPOOJIEMHBIX MOMEHTOB IPHU CaMoO-
CTOSTEITFHOM M3YYCHUHU TEX WJIM WHBIX aCIEKTOB Pa3/eliOB YCBanBaeMOi MH()OPMAIUY B TUCITUILIH-
HE.

PexoMeHngauuu no oueHUBAHUIO J1a00PATOPHBIX padoT

B mensix 3akperuieHus MpakTUYECKOro Marepuaia U yriayOJeHHs] TEOPETUYECKUX 3HAHUM 10
paszenaM JTUCIUTUTHHEI «Y paBHEHHS MaTeMAaTUYECKON (U3HUKHY MIPEIIT0JIaracTcs BHITOJIHEHUE 1a00-
paTOpHBIX PabOT, YTO MO3BOJISIET YIIYyOUTH MPOLIECC MO3HAHUS, PACKPHITh MOHUMAHUE MPUKIIATHON
3HAYMMOCTH OCBAaMBAEMOM JUCIHUIUIMHBL. KOMIUIEKT 3aaHuil penpoayKTUBHOTO YPOBHS JIJISl BBIMOJI-
HEHUS Ha 71a00PAaTOPHBIX 3aHATHUSX, MTO3BOJSIONINX OLEHUBATh U TUATHOCTHPOBATH 3HaHUE (pakTHUe-
ckoro marepuainia (0a30BbIC MOHATHS, AITOPUTMBI, ()aKThl) U YMEHHUE NMPABUIHHO UCIIOIH30BATh CITC-
[[UAbHBIC TEPMHUHBI U MOHATHS, Paclio3HaBaHUE OOBHEKTOB M3YyYEHUS B paMKax OMPEICICHHOTO pas-
Jierna TUCIHUIUIUHBIL.

Kpurtepun ouenku j1adopaTopHbix padot

Ounenka Kpurepun onenuBanus

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

000CHOBAHHO IMOJIYYCHO IMPABUJIBHOEC BBIITOJIHECHHOC 3a-
JaHHC.

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

IIOCJIEIOBATEIBbHOCTD PACCYKICHHMI.

3 0asa1a 3aaHus BEIIIOJHEHE] YaCTHYHO.

8. IlepeyeHb MH(OPMALMOHHBIX TEXHOJOIHWil, MCIOJIb3YeMbIX NPH OCYLIECTBJICHUH
00pa3oBaTeILHOTO MpoIecca Mo JUCHHUIINHE (MOTYJIIO).

8.1 Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHIA.

— IlpoBepka AOMAIIHUX 3aJaHUM W KOHCYJIBTUPOBAHUE IOCPEJICTBOM AJIEKTPOHHOU
MOYTHI.

— MHcrnonmp3oBaHWE DIIEKTPOHHBIX MPE3CHTAIlMA MpPH TPOBEACHUM JIEKIIMOHHBIX U
MPAKTUYECKUX 3aHATUH.

8.2 Ilepeyennb HEOOXOAMMOI0 MPOrPAMMHOIO 00ecTedeHUs .

— IlporpaMMel UIi JEMOHCTpAlM ayquo- M BHJEOMAaTepuasoB (IPOMUTPHIBATEIb
«Windows Media Player»).

— IIporpammel It AeMOHCTpaIMK U co3aanus mpesenrtamnuii («Microsoft Power Pointy). —

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

— IIporpamMMbI-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 IlepeyeHb HH(POPMALMOHHBIX CIPABOYHBIX CHCTEM:

1. Dnexkrponnas oubauoreunas cucrema ELIBRARY.RU (http://www.elibrary.ru)

2. DiekTpoHHO-0nbOaHoTeuHast cucteMa «KoHcymbpranT cryaerTa» (Www.studmedlib.ru)

9. MaTtepuajbHO-TeXHUYECKasi 0a3a, HeoOXoaMMAs VIS OCYLIEeCTBJIeHHs 00pa3oBaTe/b-
HOT'0 MpoIiecca Mo JUCUUILIHHE (MOTYJII0).

MarepuajibHO-TEXHHYECKOE 00ecrieyeHrne TUCIUILUIMHBL (MO-

Ne Bug pabor
JUyJisl) 1 OCHAIIICHHOCTh

1. JIekoHHbIe 3aHATUA | Y4eOHas ayJuTOpuUs JJs MPOBEACHUS JICKIIMOHHBIX 3aHATHNA —
ayn. 300, xopm. C (yn. CraBpomoibckasi, 149) (KoMILIEKT
yueOHoil mebenmu Ha 150 mect.; mocka ydyeOHass MarHUTHO-
MapKepHasi; MpoeKTop wuHTepakTuBHbIM Epson EB-585Wi;
TpubyHa naTepakTuBHas SmartOne PRO15)

2. JlabopaTtopubie pabo- | YueOHbIe ayAUTOPHH Ui IPOBEACHHS J1a00paTOpHBIX padoT —
ThI ayn. 207, 212, 213 xopn. C, BBIYUCIUTENIBbHBIA LEHTP (VI
CraBpononbckasi, 149) (Kommiekt yuebHoit mebenu ¢ yueO-
HBIMH TEPMHHAIBHBIMH CTaHIIUSAMH Ha 15 paboumx MecT; Jo0c-
Ka y4ueOHas MarHUTHO-MapkepHas; mpoektop Epson EB-X27)
Y4eOHble ayTUTOPHH IS IPOBEACHUS TaOOpaTOPHBIX PadoT —
ayn. 205, xopm. C (yn. CraBpononbckasi, 149) (MynbTUMennii-
HBIM KJIacC C KOMILJIEKTOM ydeOHoi mebenu - 18 miT.; mocka
yueOHass MarHuTHO-mapkepHas; [IOBM yuebHast - 12 mr.;
[19BM mnpenoxaBatenst 1 mr., npoektop Sanyo PLC; skpan
pynouHslii; npuaTep Canon LBP-1120)

3. CamocrosiTenbHass pa- | AyIUTOPHS IUTsl CAMOCTOSITETIbHOM paboThl — aya. 208, kopm. C
6ota (yn. CraBpononbckasi, 149) (ayautopus ajasi caMOCTOSATENbHOM
paboTHI CTYJEHTOB, OCHAIIIEHHAsS KOMITBIOTEPHON TEXHUKOU C
BO3MO>KHOCTBIO TIOJKIIIOYEHMSI K ceTH “MHTepHeT”, ¢ cOOTBET-
CTBYIOIIIMM MPOrPAMMHBIM OOECIIEUEHUEM B PEKUME MOJKIIO-
YEeHHs] K TEPMUHAIBHOMY CEPBEPY, C MPOrpaMMON 3KPAHHOTO
yYBEJIMYEHUS! U 00ECIEUYEHHBIN JOCTYIIOM B 3JIEKTPOHHYIO WH-
(opManOHHO-00pa30BaTEIbHYIO CPEY YHUBEPCUTETA)




