MUHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA3OBAHUSI POCCHMCKON ®EJEPALIUU

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJIDKETHOE OBPA30BATEJILHOE
YUYPEXXJIEHUE BbICIIIET'O OBPA3OBAHU S
«CAXAJIMHCKHWM I'OCYJIAPCTBEHHBIN YHUBEPCUTET»
Kagenpa marematuku

YTBEPXJIAIO
1o yuebHoi pabore
\ _Lvilyt 5 Pybuosa C.IO.
30> upHS 2019

PabGouyasi nporpaMmma JuCHHNIHHBI
b1.b.15«/IlnddepenunaibHbie ypaBHEHUS»

Y poBeHb BbICIIEro 00pa30BaHus
BAKAJIABPUAT

Hanpasnenusi noarotoBku
01.03.02 «ITpuknaanas mareMaTikKa ¥ KHHOPMATUKAY

[Tpoduns moaroToBKu
«CucTeMHOE NPOrpaMMHUPOBAHHE U KOMITBIOTEPHBIE TEXHOJIOTHN»

KBanudukanus BbITyCKHHKA
bakanasp

®opma 00yuyeHusi: OYHasi, 3a04Hast

PITJ] anantupoBaHa s U1 C OrpaHUYEHHBIMHA BO3MOXKHOCTSIMU U HHBAJIUIOB
L

r. FOxxHo-Caxaiuack
2019




Pabouas nporpamma nqucuuruiussl «JIuddepenipmansrpie ypaBHEHHD» COCTaBIEHA B
COOTBETCTBHH C (heZiepabHBIM IOCyIapCTBEHHBIM 00pa30BaTeIbHBIM CTaHIApPTOM
Beiciiero oopasosanus (PI'OC BO) no nanpasnenuio noarorosku 01.03.02 «Ipu-
KJIa/lHas MaTeMaThKa U HH(HOPMaTHKa»

[Tporpammy cocTaBuiI:

I".M. YyBanosa, 101eHT Kadeapbl MaTeMaTHKH W

PabGoyas nporpamMma JUCLMILIMHBI YTBEP)KACHA Ha 3acelaHuu Kadeapbl MaTeMaTHKH,
npotokoit Ne 10 ot 25.06. 2019 r.

W.o. 3aBenyroueii kadenpoii W I''M.YyBanosa

v

Penensenr:

Tamonos JL.I'., nupexrop : / %
MBOY COILI Ne 22 r. HOxxno-CaxanuHck S




33[[3‘11/[ JUCHMIIJIMHBI.

1. e v 3a1a4M AUCHUTLIUHBI
Lenab - u3y4uTh OCHOBHBIE METO/IbI HHTETpUpOBaHUs TudhepeHIaTbHBIX YpaBHEHUH.

1) oBnageHre MeTOJaMH MHTETpUpPOBaHUs TU(depeHInaTbHBIX YPABHEHUIA;
2) popMupoBaHUE HABBIKOB PEUICHUS] TEOMETPUYCCKUAX U (PU3MYECKUX 3a]1ay IIPH OMOIIH
nuddepeHIAIbHBIX YPaBHEHUM.

B PE3yabTaTC U3YUYCHUS NUCHUIIIIMHBI O6y‘1&l-0H.IHfICﬂ JOJIZKCH:

3HATh.

1) ocHOBHBIE MOHATHUS Teopun T hepeHINaTbHbIX YPaBHEHHIH,
2) MeTO/1bl UHTEIPUPOBAHUS YPABHEHUH U JINHEWHBIX CUCTEM,

yMeThb:

1)onpenensts THI JU(PEepeHINATHHOTO YpaBHEHUS,
2) BBIBOAUTH AU PepeHInaTFHOE YpaBHEHHE KaK MATEMaTHIECKy0 MOJEIh PEaIbHOTO

nporiecca,

3) pewmaTh reoMeTpruuecke U GU3MUecKue 3a/1a4u ¢ TOMOIIbI0 U] PepeHIIuaNbHBIX YpaB-

HCHHIA,
BJIA/IETh.

1) HaBBIKAMU OIpE/ICIICHNS THUIIA YPABHEHHUS,
2) MeToJaMy MHTErpupoBaHus AupdepeHInaTbHBIX YPaBHECHH.

2. MecTo AUCUMILINHBI B CTPYKTYpe 00pa30BaTeibHOIl POrpaMMbl

JuddepeHnmansabie ypaBHEHUS SBIISETCS JUCIUTUTMHON 0a30BOM 9acTh OJIoKa JUCIHILIINH b1
OIIOIT nanpasnenust 01.03.02 IpuknanHas maremaruka u uadopmaruka (b1.5.15).

HpepeKBI/I3I/ITI>I JUCHUITIIIMHBI: MaTeMaTHYeCKHUI aHaIn3.

HOCTpCKBI/BI/ITH JUCIUITIIINHBI: (1)I/I3I/IK8..

3. (I)opanyeMLIe KOMIICTCHIUN U HHAUKATOPLI UX TOCTHKCHUSA 110 TUCHUIIJINHE

Kona
KOMIIETEeHIIMH

Conep:xanue
KOMIeTeHIUH

Koa u HauMeHOBaHMe HHAUXKATOpA 10-
CTUAKCHHUA KOMIICTCHIIUHU

OIIK-2

CIIOCOOHOCTH MPUOOpETATh HO-
Bbl€ Hay4YHbIE U IpOodeccho-
HAJIbHBIC 3HAHUWSA, UCIIOJIb3Y
COBpPEMEHHbIE 00pa30BaTeNb-
Hbl€ U UHPOPMAIIMOHHBIE TEX-
HOJIOTHH

3HaHue OCHOBHBIX TIOHSITUSL TEOpPUU
T depeHIaIbHbIX ypaBHEHUH, METO-
JIOB MHTETPHPOBAHUS YPAaBHEHHWHA WU CH-
cTeM OOBIKHOBEHHBIX JIMHEUHBIX Iu(-
(dbepeHIaIbHbIX YpaBHEHUH.

Ymenue onpenenars tun auddepenuu-

IbHOTO YPaBHEHUS, yYMETh BBHIBOIHTH
muddepeHIanbHOe YpaBHEHHE KaK Ma-
TEMAaTUYECKYI0 MOJIENIb PEaNbHOTO IPO-
1ecca, BBIOMpPATh ONTUMAJIbHBIA METOA
pemienus aAuddepeHnnanbHbIX ypaBHe-
HUH.

Bnaoenue HaBBIKAMU UHTETPUPOBAHHSI
muddepeHaIbHbIX YpaBHEHUH C Hc-
MI0JTb30BAaHUEM COBPEMEHHBIX KOMIIBIO-
TEPHBIX TEXHOJIOTUH.

OIIK-4

CIIOCOOHOCTH peulaTh CTaH-
JapTHBIE 3a/1a4H MPOQeccruo-
HaJILHOM JIeATEIIFHOCTH Ha OC-
HOBE MH(POPMAITMOHHON 1
oubmmorpaduuecKoil KyJabTy-

3nanue pyHmaMeHTATBHBIX TOHATHN
Qg depeHIaIbHbIX YpaBHEHUH; 0c-
HOBHBIX METOJIOB, CIIOCOOOB M CPEJICTB
MIOJIy4YeHHUs], XpaHEHus, nepepaboTKu
nHpopmaIuu.




PBI ¢ IPUMEHEHUEM HUH(pOpMa-
[IUOHHO-TEXHOJIIOTUICCKUX
TEXHOJIOTUH U C YY€TOM OC-
HOBHBIX TpeOOBaHU UHOP-
MaIMOHHOHN 0€30MacHOCTH

VMmenue KOPpPEKTHO BBIpAXKATh, M apry-
MEHTHUPOBAHO 0OOCHOBBIBATH MOJIOKE-
HUs 1udepeHIMaIbHBIX YPaBHCHHH,
MCIIOJIb30BaTh COBPEMEHHBIC KOMITHIO-
TEPHBIC TEXHOJIOTHH IS PEIICHUS HAy4-
HO-UCCIIEIOBATEIbCKUX U MPOU3BO/I-
CTBCHHO-TEXHOJIOTUYECKHX 3a]1a4 MTPO-
(deccruoHanbHOU ACSITELHOCTH.
Braodenue HaBbIKaMH TPAaMOTHOTO U3J10-
JKEHUSI TEOPETHUUECKOTO MAaTepUAIIa;
PO ECCUOHATILHBIM SI3IKOM TTPEIMET-
HOW 00JIaCTH 3HAHUS; COBPEMEHHBIMU
KOMITBIOTEPHBIMH TEXHOJIOTUSIMH.

ITK-1

CIOCOOHOCTH COOMpPaTh, 0Opa-
0aThIBaTh M HHTEPIIPETUPOBATH
JTAaHHBIC COBPEMEHHBIX HAYY-
HBIX MCCIICJIOBaHUH, HE00XO-
JTUMBIC 1T (DOPMHUPOBAHUS
BBIBOJIOB 110 COOTBETCTBYIO-
MM HAy9HBIM IpodIeMam

3nanue OCHOBHBIX IIOHATUS TEOPUHU
muddepeHIMaNbHbIX YpaBHEHHUH, METO-
JIOB MHTETPUPOBAHUS YPAaBHEHUH U CH-
cTeM OOBIKHOBEHHBIX JIMHEUHBIX Iu(-
(dbepeHIManbHbIX YpaBHEHUN; 0COOCHHO-
CTel MPUMEHEHUS CTaHJAPTHBIX METO-
J10B cOopa, 00pabOTKU ¥ UHTEPIPETALUU
JAHHBIX COBPEMEHHBIX HAaYyYHBIX HCCIIE-
JOBaHUH.

Vmenue onpenensats tun auddepeHiu-
QTBHOTO YPaBHCHHS, YMETh BBIBOIWTH
muddepeHIaTbHOe YpaBHEHHE KaK Ma-
TEMAaTUYECKYI0 MOJIENIb PEANbHOTO IPO-
1ecca, BBIOMPATh ONTHUMANBHBINM METOJ
pemieHus AuQdepeHrnaIbHbIX ypaBHE-
HUH; OCYIIECTBISATH IMOUCK HEOOXO0IHU-
MOM MH(pOpMAIMK U BBIOPATh B 3aBUCH-
MOCTH OT TpeOyeMbIX Ielieil mporpamm-
Hoe o0ecreyeHrue, HEOOXOAUMOE s
pelieHus 3a1aqy peIMeTHO-
MPAKTUYECKOW JIESITENIBbHOCTH; MpPEIo-
CTaBJISITh HEOOXOUMYI0 UH(GOPMAIIUIO B
JIOTUYHOM, KOMIAKTHOM, y10OHOH (op-
M€ B COOTBETCTBUM C IOCTaBICHHOM 3a-
Jayei.

Braodenue HaBBIKAMU TPAMOTHOTO U310~
JKEHUSI TEOPETUUECKOTO MaTepHaa;
po(heCCHOHATTEHBIM SI3BIKOM TIPEIMET-
HOW 00JIaCTH 3HAHUS; COBPEMEHHBIMU
KOMITBIOTEPHBIMU TEXHOJIOTUSIMH; HABBI-
KaMU WHTErpupoBaHus quddepeHin-
QJIbHBIX YPaBHEHUH C HCITOJIb30BAaHHEM
COBPEMEHHBIX KOMIBIOTEPHBIX TEXHOJIO-
Ui

[1K-2

CITOCOOHOCTH ITOHUMATh, CO-
BEpIIEHCTBOBATh U MPUMEHSATH
COBPEMEHHBIN MaTemMaTuye-
CKMH anmapar

3Hanue OCHOBHBIX TIOHATHS TEOpUU
muddepeHnaIbHbIX YpaBHEHUH, MeTo-
JIOB MHTETPUPOBAHMS yPaBHEHUH W CH-
CTeM OOBIKHOBEHHBIX JIMHEHHBIX audde-
PEHIIMAIBHBIX YPABHEHUN.




Ymenue onpenensate tun auddepeHim-
aJIbHOTO ypaBHEHHS, YMETh BBIBOJIUTH
nuddepeHaibHOe ypaBHEHUE KaK Ma-
TEMAaTUYECKYI0 MOJIENb PEAIbHOTO TPO-
1ecca, BbIOMpaThb ONTHUMAJbHBIM METOJ
pemerns nupepeHIHaNbHBIX ypaBHE-
HUU.

Braoenue HaBbIKaMH OTIpe/ICIICHUS THIIA
YpaBHEHHUS, METOJIaMU UHTETPUPOBAHUS

TG epeHIaIbHbIX YpaBHEHUN

[1K-5

CHOCOOHOCTh OCYLIECTBIIATh 3HaHue OCHOBHBIX TIOHATUSA TEOPUHU
L(E€JICHAIIPABJICHHBIN ITOUCK muddepeHIaIbHbIX ypaBHEHUH, METO-
MH(pOPMAaLIMU O HOBEHIINX JIOB UHTETPUPOBAHUS YPAaBHEHUN U CH-
HAYYHBIX U TEXHOJIOTUYECKUX | CTEM OOBIKHOBEHHBIX JMHEUHBIX au-
JOCTHXKEHUSX B ceTh MHTep- (bepeHIaTbHBIX YPaBHEHUH.

HET U U3 IPYIrMX HCTOYHUKOB Vmenue onpenenars tun auddepennu-

QIbHOTO YpPaBHEHUS, YMETb BBIBOAUTH
muddepeHIaIbEHOS YpaBHEHUE KaK Ma-
TEMATUYECKYI0 MOJIEIb PEATBHOIO IpOo-
1ecca, BHIOMPATh ONTHUMAIBHBIA METOT
pemienus auddepeHnranbHbIX ypaBHe-
HU; OCYIIECTBIATH LEJIEHAIIPABICHHBIN
MOMCK MH(pOPMAllMK O HOBEUIIUX Hayd-
HBIX U TE€XHOJIOTUYECKUX JTOCTHKECHUSIX
B ceTu MHTEepHeT u U3 APpyrux UCTOUYHU-
KOB.

Bnaoenue HaBbIKaMU WHTETPUPOBAHUS
muddepeHIMaNbHbIX YpaBHEHUH € HC-
MI0JIb30BAHUEM COBPEMEHHBIX KOMIIBIO-
TEPHBIX TEXHOJIOTUH.

4. CTpyKTYpa M coJep:KaHue TUCHUIINHBI

4.1. CTpyKTYpa AUCUUIIHHBI
OO011ast TPYA0EMKOCTh AUCHUIUIMHBI COCTABIISAET 2 3aU€THBIE €UHMIIBI, 72 Yaca.
Ounast popma 00yueHust

Buj yueOHoii padoThl

TpyroemkocTb, aka.
4acoB

Bcero mo | cemectp

y4. IJIaHy | 5

OO0masi TPy10€eMKOCTh 72 72
KonTakTHas padora: 40 40
Jlexmm (Jlek) 18 18
npaktuyeckue 3ansatus (113) 18 18
KonTakTtHas paborta B nepuos reoperndeckoro odydenus (Kont TO) 4 4

CamocrositeibHas padora: 32 32

- Hanrcanue pedepara;

- BBITMOJIHEHUE UHANBHIYaJIbHBIX 3aJJaHUI;

- CaMOMOJITOTOBKA (TIpopaboTKa M MOBTOPEHUE JIEKIIMOHHOTO MaTeprasa
U MaTepuana yueOHUKOB M Yy4eOHBIX TOCOOHiT);

- IOJITOTOBKA K MPAKTUYECKUM 3aHSITHIM;

- IOJITOTOBKA K MMPOMEKYTOUYHOM aTTecTalny;




Bubl MPOMEKYTOYHOT0 KOHTPOJIA
(9K3amMeH, 3a4eT)

3a4€cT

3aounas (hopma oOydeHHS

Bua yueOHoii padoThI

TpyroeMkocTh, akai.
4acoB

Bcero mo | cemectp
y4. Iuiany | 4
OO0u1asi TPy10€eMKOCTh 72 72
KonTakTHas padora: 15 15
Jlexmm (Jlek) 6 6
npaktuaeckue 3arstus (I13) 8 8
KoHnrtakTHas padota B nepro npomexxyrounoi arrectaruu (Kont I1A) 1 1
3ayer 3 3
CamocrosiTesbHasi padora:
- CaMOMNOJTOTOBKA (TIpopaboTKa U MOBTOPEHHUE JICKIIMOHHOTO MaTepHrasa
U MaTepuaia yueOHMKOB U Y4eOHBIX TOCOOMIA); 54 54
- IOJITOTOBKA K MPAKTUYECKUM 3aHSTHIM;
- IOJITOTOBKA K MMPOMEKYTOYHOM aTTECTAIIHH;
Bubl NPOMEKYTOYHOT0 KOHTPOJIA 3a4er

4.2. PacnpenesieHue BUA0OB padoThl U MX TPYJAO0EMKOCTH 110 pa3aejiaM IMCUUIITHHbI

Ounas popma 00ydeHus

Ne | Paznen mucHMITIIMHBI /TEMBI Bunpl yaeOHoM pado- | DopMbI TEKyIIETO KOH-
/T THI (B Yacax) TPOJISl YCIIEBAaEMOCTH,
KOHTAKTHAas MPOMEXKYTOUYHOM aTTe-
1
. 3 cTanuu
E| 5| Eo &l 584
3 5 | Ex 8] @ ¢
312 | =8E 559
o | R | B 5o O&d
1 | OOwmas teopus nuddepeHmrans- 1 2 2 6 [IpakTueckoe 3agaHue
HBIX YpaBHEHHH MEPBOro MopsiIka
2 WuTerpupyemsbie TUIIBI JU(depeH- [IpakTrueckoe 3axanue,
LIUAJIbHBIX YpaBHEHMH nepBoro no- | 1 4 4 KOHTpOJIbHast paboTa
psjKa.
3 | Juddepennmanbable ypaBHEHUS 1 4 4 IIpakTnueckoe 3agaHue
BBICIINX TOPSIIKOB.
4 | Ilpunoxxenue qudepeHIaIbHbIX IIpakTndeckoe 3ananue,
ypaBHEHUH K 3a/ladyaMm MateMaTuku | 1 2 2 KOHTpOJIbHas paboTa
U QU3UKH.
5 Jluneiinbie cuctemsl qudpepeHm- 1 6 6 [IpakTrueckoe 3ananue
QJIbHBIX YpaBHEHUI
3ager
3aounas popma oOydeHUs
Ne | Pasnen mquCIHUIUIMHEI /TEMBI Bunsr yae6Hoit pabo- | Dopmbl TEKyIIero KoH-
n/m ThI (B Yacax) TPOJIA YCIIEBAEMOCTH,
KOHTAKTHasi IIPOMEXYTOUHOM aTTe-
1
o . 3 cTanuu
I § E 2} ; S g q
Q S Bl & &m g
(D] .’:f & = d
& < = 2 w0
312|585 2589
o | B |BE 78 O&¢




1 O6mmas reopust quddepeHnmraTb-
HBIX YPABHEHUU NIEPBOTO NOPsIKa

[IpakTnueckoe 3aganue

2 | UnTerpupyemslie TuIbl quddepen- [TpakTuyeckoe 3aianue,
LMalbHBIX YpaBHEHUH niepBoro mo- | 4 1 2 11
psiKa.

3 | Auddepenunanpapie ypaBHEHUS
BBICIINX MOPSIJIKOB.

IIpakTueckoe 3ananue

4 | Ilpunoxxenue qudepeHaaIbHbIX IIpakTnueckoe 3aganue,
ypaBHEHHUH K 3a7a4aM MatemMatuku | 4 1 1 11
1 QU3UKH.

5 | Jlunetinbie cuctemsl quddepeHiu-
AJIbHBIX YPaBHEHUN

HpaKTI/ILIeCKOC 3alaHuc

3aueT

4.3. Conep:xanue pa3aeoB TUCHUIIHUHBI.

Tema Ne 1. OcHOBHbIE NMOHATHS, CBA3aHHBIE C U PepeHINaTbHBIMU YpaBHEHUAMHU. Mo-
JEIUPOBAHKE MPHU ToMOIIH TuddepeHInaTbHbIX ypaBHeHUH. 3anaya Kommu. [Tonsartue 06 obmiem,
YaCTHOM M 0COOOM pelIeHusAX Ju(PepeHINaIbHOr0 ypaBHEHUS.

Tema Ne 2. OcHOBHBIE HHTErpUpyeMble TUIIBI AU depeHnaNbHbIX YpaBHEHUH [1epBOro
IIOPSIIKA: YPABHEHMS C Pa3eIAIOIIMMUC IEPEMEHHBIMU, OJHOPOAHBIC YPABHEHUS, JINHEUHBIC
ypaBHEHMsI, ypaBHEHUs1 bepHyuIM, ypaBHEHUs B MONHBIX AuddepeHnnanax, ypaBHeHUs, HE pa3pe-
LICHHBIE OTHOCUTEIIBHO IIPOU3BOAHOM.

Tema Ne 3. OcHoBHble NOHATUSA (0OILee pelieHue, oOLMi MHTerpall, YacTHOE pelleHHe,
YacTHBIA MHTETpa, ocoboe pemenne). IHTerpupyemMbie ypaBHEHHUS BBICIINX ITOPSIKOB
(YpaBHEeHMUs1, 1OITyCKaIOIINE TOHWKEHHUE MTOPA/IKA, JINHEIHbIE YPaBHEHUS C TOCTOSIHHBIMU KO3 PU-
nueHTamu). MeTto1 Bapualiuu IpOM3BOJIbHBIX TOCTOSIHHBIX I YpaBHEHUsI BTOporo nopsaka. Co-
00/HbIE U BBIHY)KJCHHbIE KOJIeOaHUs, pe30HAHC.

Tema Ne 4. I'eomerpuueckue 3aqauu, NpUBOAALIME K AUPPEpeHINATbHBIM YPABHEHUSIM.
dusnueckue 3a7auyM (3aaud Ha CMECH, HarpeBaHue Tella, O PaJUOaKTUBHOM pacrajie, 3aJa4yd Ha
JBUKEHHE, HA UICTEUEHHUE KUIKOCTH).

Tema Ne 5. TTonsitie nuHeitHOM cucteMsl AU depeHnanbHbIX YpaBHEHUH U €€ pPeLIeHus.
Meroabl HHTETPUPOBAHUS IMHEWHON CUCTEMBI.

4.4. Temwt u nnanvl NPAKMUYECKUX 3AHAMUIL
1. YpaBHeHus ¢ pa3aeisomUMUCs TepEeMEHHBIMU.
1) VpaBHeHWUs ¢ pa3/ieleHHBIMH TIEPEMEHHBIMH.
2) YpaBHEHUs C pa3IeSIFOIIMMUCS TIEPEMEHHBIMU.
2. OHOPOJHBIE YpaBHEHHS.
1) OpmHOpOAHBIC ypaBHEHUSL.
3. JIuneitHbIe ypaBHEHHUS.
1) JluneiiHble OHOPOAHBIC YPaBHEHUSI.
2) JluHeiiHble HEOJHOPOIHBIC YPABHEHHUSI.
4. YpaBuenus beprymu.
1) Vpasuenus bepuymiu.
5. YpaBHeHus B NONHBIX AupdepeHnnanax.
1) VpaBHeHwus B ONHBIX quddepeHimanax.
6. MHTerpupyemMblie ypaBHEHHS [IEPBOTO MOPSIKA.
1) VpaBuenwus Jlarpanxa.
2) VYpaBuenus Kiepo.
7. uddepenumanbable ypaBHEHHS, TOMYCKaIONIE TOHUKEHUE MOPsIIKA.
1) VYpaBHeHwHs, HE COAEPIKAIIUE HU3IIUX POU3BOIHBIX.
2) YpaBHEHUsI, HE COJIEpIKaIHe TTOCIIeI0BATEILHBIC TIPOU3BOIHBIC.




3) VYpaBHeHwus, HE CoiepIKaIIMe HE3aBUCHMOI TIEPEeMEHHOM.
8. OnHopoaHbIE IMHENWHbIE YPABHEHUS BBICIIUX MOPSIIKOB.
1) OpHOpoOHBIC YPAaBHEHHUS BBICIIMX TTOPSIIKOB.
9. HeogHopoHble TUHEIHbIE YpaBHEHHS BBICIINX MOPSAIKOB (4 4.)
1) HeoaHopomaHbIC THHEHHBIC YPABHEHHUS BBICIIUX MTOPSIKOB.
2) MeTtoa BapHanuu MPOU3BOIBHOMN MMOCTOSHHOM.

10. TI'eomerpuueckue 3aqauu, TPUBOIAIINE K MU GepeHITNATEHBIM YPABHCHUSIM.

1) 3amaum Ha KacaTeylbHYIO.
2) 3amaud Ha HOPMAJIb.

11. dwusznueckue 3aaauu, TPUBOASIINE K TP dEepeHITUATBHBIM YPAaBHEHUSM.

1) 3anmauu Ha TEMIOOOMEH.
2) 3amaun Ha CMECH.
3) 3amauu Ha paJMOAKTHBHBIN pacmaj.
4) 3agauyu Ha JBMOKCHHE.
5) 3amauu Ha UCTCUCHHE KHUIKOCTH.

12. Opgnoponnbie cuctemsbl AuddepeHInaIbHbIX YPaBHEHHH.
1) OpHopoaHbie cucTeMbl Au(PepeHIMATBHBIX YPAaBHEHUH.
2) Meron Diinepa.

13. HeomHoponHbie cucTeMbl Au(QepeHInaIbHbIX ypaBHEHUH (4 4.).
1) HeomHopoaHbie cucTeMbl AudHepeHIUaTbHBIX YPAaBHEHHI.
2) Meron Diinepa.

14. Cucremsbl ypaBHEHHI B CHMMETpHUECKOH dopMe.

[TpuMep mpaKTUYECKOTO 3aHATHS
3anstue Ne 1.
YpaBHeHus ¢ pa3ieJaOMMMHCS epeMeHHbIMHI
1. HaliTi oOmuii mHTETpalt:
a) (x + 13dy — (y — 2)%dx =0,
6) (v + xy)dx + (x — xy)dy =0,
B) Co;x Colsy dx + ctgx - sinydy = 0,

r) (Vxy +Vx)y =y = 0, 1) 27+ + 372y ' =0,
e)l+(1+y"eY=0,x%) x2Qyy —1) =1.

2. HaiiTu yacTHBIN MHTETpaJl ypaBHEHUS, YIOBJIETBOPSIIOMINNA HAYaJIbHOMY YCIIOBHIO:

a) ydx + ctgxdy =0,y (g) =-1,

6)y =y x - Iny,y(m) = 1,
B)y? +x%y' =0,y(-1) =1,
r)2(1+e*)yy’ =e* y(0) =0.
VYka3zaHnus 1o BBITOJIHEHUIO 3&,[[8.HPII>1:
1.PCHH/ITB ypaBHeHHe, I/ICHOJ'II)SYH MCTOJII/IKy pasz(eneHMﬂ HepeMeHHBIX.
2. Penmte YpaBHCHU, UCII0JIb3Ys HAUYAJIbHBIC YCIIOBUA.

[Tpumep 3ausATHS B (hOpME TPEHUHTA
3ansitue Ne 9,10
JInHelHbIe ypaBHEHHS BBICIIUX NOPAIKOB
1. Pemmth OTHOPOIHBIC TUHEHHBIE YPAaBHEHUS:
1) y"=5y'—6y =0,
2) y" —6y" +13y' =0,
3) y'"+4y'+4y =0,
4) y® -y =0,
5) y® +13y" + 36y = 0,



6) v +2y® +2y® =0,
2. Pemmth HEOAHOPOAHBIC IMHEHHBIC YPaBHEHUS:
1) y"+ 6y’ +5y = 25x% — 2,
2) y" —2y"+ 10y = 37cos3x,
3) y"—6y"+9y =3x —8e”*,
4) y" + 4y’ = 8e?* + 5e*¥sinx,
5) y® —3y" = 9x?,
6) y" —3y" + 2y’ = 4e?* — 3e3*,
7 y"+y"=1-6x%e™*
3. HaiiTi yacTHOE peleHre ypaBHEHUS, YA0BIETBOPAIOLIEE HAYaIbHbIM YCIOBUSM:
1) y"+y"=e™+6xy(0)=0,y(0)=1y"(0) = -6,
2) ¥" =3y =3x+x%y(0) = 0,y'(0) = Z.
YKa3aHusl 110 BBIIIOJIHCHUIO 33JaHUN:
1.PemuTh ypaBHEHHE, yUUTHIBAS 3HAK IMCKPUMUHAHTA XapaKTEPUCTUYECKOI'O YPABHEHHUS.
2. Pemmts HEOTHOPOIHOE ypaBHEHUE, YUUTHIBAsI BUJ CIICIIHATIBLHON MPABOW YaCTH.
3.Pemmmte ypaBHEHUs, UCIIOJIb3YsI HAYAJIbHbBIE YCIOBHSL.

5.Temwt Oucyuniunvl 014 CAMOCHMOAMENLHO20 U3YUEHUSA
1. 'eomerpuueckuii cMbIci perieHus auddepeHnnantbHOro ypaBHeHHUS.
2. Meto n30KJIMH pemeHus TuddepeHnaIbHOr0 YpaBHEHUS IIEPBOTO MOPSIIKA.
3. YpaBHenus Jlarpanxka.
4. Ypasuenus Kiepo.
5. Meron Bapuaiuy Npou3BOJIbHBIX OCTOSHHBIX.
6. Meron Ditnepa HHTETPUPOBAHUS CUCTEMBI MU (EPEeHIIUATEHBIX TEPEMEHHBIX .

Bomnpocs! 1151 CaMOKOHTPOJISA:
1. Tlonsarue nuddepennnansHOro ypaBHeHus, petieHus auddepeHnnanbHoro ypapHe-
HUSL.
2.IlonsTre n30KIMHBI AU hepeHInanbHOr0 ypaBHEHHMS.
3.ITonsATHE 00MIETO pemeHus U PepeHINaTFHOTO YPaBHEHUSI.
4. ITonatue yacTHOTO pereHus TupepeHINaTbHOI0 YpaBHEHUS.
5. [TonsiTue ocoboro pemeHus: AMPPEpeHnaTbHOrO ypaBHEHUS.
6. IlonsTre cucreMsl udPepeHINaTbLHOI0 YpaBHEHUS .
7. IlonsiTue penieHus: cucteMsl 1ud@epeHnanbHbIX YpaBHEHUH.

6. O0pa3oBarTe/ibHbIE TEXHOJIOTHU

B mponecce npenogaBaHrda JUCHUITIIMHBI UCITOJIB3YIOTCA KAK KIIACCUUCCKHUE q)OpMI)I 1 METOIBI O6y-
YCHUA (J'ICKI_[I/II/I, MMPaKTUYCCKUC SaHHTI/IH), TaK 1 UHTCPAKTHBHBIC MCTObI 06y‘-IeHI/I}I.

IIpakTHyecKue 3aHATHS: TEXHOJIOTUS MPOOIEMHOr0 00yYeHHs, TEXHOJIOTHsI yUeOHOTO UCCIIe0-
BaHUs, paboTa B MaJIbIX IpyMHax, TPEHUHT.

Jli1s ouHO# opMBI 00yUEHHUS

Ne | HaumenoBanue tem 3anarue: | Kon-Bo | MHTepakTuBHas ¢popma
n/m 113 4acoB MIPOBE/IEHUS yUEOHBIX
3aHATHI
1 Huddepennmansupie ypaBHeHus niepo- | 113 2 Pabota B MasnsIx rpyn-
ro NnopsiaKa nax
2 VYpasuenus Jlarpamka. YpaBHeHus 113 2 Pabota B MaibIx rpyn-
Kiepo nax




3 Huddepenunanbabie ypaBHEHUS, J10- 113 2 TexHomoruu npobaemM-
MyCKAIOIIE MOHKEHUE NOPsiIKa HOTO OOyUYCHHS

4 [Tpunoxenue muddepeHnrnaTbHbIX 113 2 Pabota B ManbIx rpyn-
ypaBHEHUH K 33aJla4yaM MaTEMaTHKU U nax
(107637001
Heonnopoansie cucremsl quddepenm- | 113 2 Pabora B ManbIx Tpym-
QJIbHBIX YPaBHEHUI nax

5 JuddepeHnnanbabie ypaBHEHUS C 113 2 TexHoMOTHM TTPOOITEM-
YaCTHBIMU TPOU3BOJHBIMH IIEPBOTO TI0- HOTO O0yUYCHHS
psiaKa
Wroro yacos 12

st 3a0uHOM hopMBI O0yUeHUS

No | HaumenoBaHue Tem 3anstue: | Kom-Bo | MHTEepakTuBHAs Gopma
n/n 113 4acoB POBEJECHUS Y4eOHbIX
3aHATUI
1 Huddepennuansabie ypaBHeHuUs iepo- | 113 2 Pabota B Manbix rpyn-
ro NopsiJIKa nax
2 JIuneiinsie cuctemsl nudppepenuans- | 113 2 Tpenunr
HBIX YPaBHEHUMU
HWroro 4acos 4

7.0lleH0‘lele CpeacTBa IJisi TCKyII€ro KOHTpPoJIid yCrneBaeMocCTHu, l'[pOMe?KyTO‘lHOﬁ
aTTeCTallui 1Mo JTMCHMIIIMHE

NuauBuayajibHble 3aaHus
3aoanue Nel
Jluppepenyuanvnvie ypasnenus nepeozo nopaoka.
1. Haiitu oOmree pemenue (o0muid naTerpan) audhepeHuaib»HOT0 ypaBHEHUS:

xsinx:O

yCosy

6) Yy =(x=y)* +1yx+x+y=0

B) (Y’ —3x%)dy+2xydx=0 y = 3Y
X

a) 3 Vdy+xdx=0Yy +

r) Y=

y : 3.,3
+Xy=X
X+y3y y y

4 4
0 2X(1—e )dX+ e'dy _

3\ns 2,,2
0 2X°yy +3X°y° +1= 0
) W Y (1+x?)? 1+x°
2. Haiitu gactHOe perienne nudHepeHInaTbHOTO YPaBHEHHS, YAOBIETBOPSIOIIEe HaYaTbHOMY
YCIJIOBHIO:
a) (L-e")yy =¢’;y(0)=0
6) xy =ymY ;yw=1
X
B) cos ydx = (x+2cos y)sin ydy ; y(0) = %
3aoanue Ne 2

Judhpepenyuanvnvie ypasnenus evicuiux nopaokos
1.Haiitu oOrmee perienue nuddepeHuanisHOro ypaBHeHUS:



2 29y =) =15 W' -2yy'hy-(y) =0

B) 2y”+3y'+y=0r) y"—9y =0

) y”—4y’+4y:06) y"+12y'+37y =0

i y +By"+4y =0, Yy +2y +y =45 +27x° + 22x -4

n) y”+8y'+25y:18e5XK) y”+5y'—14y:ezx(2x2 —3x+1)
1) ¥~ 5y'+ 6y =13sin 3x y"+4y' = e*(24.cos 2x + 2sin 2x)

H) yﬂ _3yr + 2y — Zex _e—2x 0) ym + 2yll + y — _26—2x
e—2x

Yy’ +4y = y'+4y'+4y=——

1'[) COos 2X p) X

2. Haiitn yacTHOE pemeHune qudepeHnaIb-Horo ypaBHEHHUS, YIOBIETBOPSIONIEEe HaualbHBIM

yCIOBHAM:
a) ¥ =sinx, y(0) =1, y'(0)=y"(0)=0
5 A =1+(y') y(0)=y(0)=1
V" =24y =0 y(0)=y(©)=0,y(0)-1
y"-14y'+ 53y =53x* — 42x* +59x — 14, y(0)=0, y'(0)=7

"

r)
o V' HY=e" y0)=a, y(0)=-3

o) V' 2y +8y=-8e7sin 2X y(0)=2, y'(0)=6

3aoanue No 3
I'eomempuueckue u ¢puszuueckue 3adauu,
npugodaujue K ougpepenyuanoHblm ypaeHeHuIM.
1.1. 3agayu Ha Tem1000MeH.
1. 3a kakoe Bpems Teno, Harperoe a0 25 °C, B komHare ¢ Temmeparypoi 10 °C oxnagutcs 10
15 °C, eciu o 20 °C ono oxnaaunock 3a 20 MUHYT?

1.2. 3anauu Ha cMecH.

1. Cocyn o6pemom 20 i1 HaomHeH Bo3ayxoM (80 % a3zoTta, 20 % kuciopona). B cocyn Brekaet
0,1 1 a30Ta B CEKyHIy, KOTOPBI HEMPEPHIBHO MEPEMEITUBACTCS C HAXOIAIIUMCS B COCY/Ie BO3MY-
xoM. U3 cocyna BeITEKaeT Takoe ke KOJIM4ecTBO cMecu. Yepes kakoe Bpems B cocyne oynet 90 %
azora?

1.3. 3apauu Ha paaAMoOaKTUBHBII pacnaj.
1. Kakoe KOIM4eCcTBO paguoakTUBHOIO BEHIECTBA OocTaHeTca yepe3 200 JieT, eciiu nmepuos mo-

nypacnaza paseH 600 rogam?

1.4. 3apayu HA HCTEYEHHE SKUTKOCTH.
1. 3a kakoe BpeMs BOJa, 3aMOTHSIONIAS ITUIMHAPUYECKUN COCY/] BRICOTOM 2 M U PaIuyCcOM OC-
HOBaHMs 1 M, BBITEUET U3 HETO Yepe3 KPyriloe OTBEPCTHE B 1HE paguycom 0,1 m?



1.5. 3agauu Ha ABMIKEHHE.

1. MoTopHas JioAKa ABWKETCS B CIIOKOWHOM BOJIE CO CKOpPOCThIO 5 M/c. Ha momHOM X0y ee
MOTOp BbIKIIIOHYaeTcs u uepe3 40 ¢ mocie 3TOro CKOpocTh JIOAKU yMeHbIIaercs A0 2 m/c. Onpene-
JUTh CKOPOCTH JIOJKU Y€pe3 JIBE MUHYTHI IOCJIE OCTAHOBKM MOTOpPA, CUUTAS] YTO COMPOTUBIICHUE
BO/IbI IPOTMOPIIMOHATIBHO CKOPOCTH JIOJIKH.

I'eomeTpuueckue 3agaum.
1. HaiiTu nuHuI0, y KOTOPOH JIJTMHA MTOJJHOPMAJIU €CTh MOCTOSAHHAS BEJIMYMHA, paBHA 2.

3aoanue Ne 4
Cucmemul oupgpepenyuanvrvlx ypasneHuil
1. Haiitu oO1ee pemeHne TMHEHHON CHCTEMBI:

X=2X—-Yy+12
X=-2X-3y X =2x-3y X=2y-3X i
a) . ,0) 9. 342 VB) 5 ,T) (Y =X+2y+12
=—X =3X =y-2X
y Y ey Y=y 1=X-Yy+22
) X =4y —2X
8 y=2y-x+3t?
2. HaiiTu yacTHOE pelieHre JMHEHHON CHUCTEMBI:
X =4x-5y
] , X(0)=0,y(0)=1.
y=X
3.Haiiti oOmwmii HHTETpa HETMHEWHON CUCTEMBI:
_dx _dy__dz
Zz_yz 7 y .

IIpumepHBbIe BapHaHTBHI KOHTPOJILHOM padoThl Ne 1
BapuanTt 1 Bapuanr 2
1. Haiitu o61ee pemenue 1.Halitu obuiee pemenue
1. y'sinx=yIny 1. y' = (2x-1)ctgy

2. (y?-2xy)dx+x2dy=0 2. y-X ' = xsin L
X

3. y'+y:iz 3.y +2xp=2x"y°
Y

2. Haiitu yactHoe pemenue 2. Haiftu yactHoe perienue
L(x*+D)y +4ry=3 y0)=01. y' =y =¢"y(0)=1

3agaua 1 3agaua 1

B 6ake maxomutcst 701 pactBopa, Teno, Harpetoe 10 40° B cpene
coneprkarniero 6 kr coiu. Kaxmayro 0° 3a 30 mun octeiBaet 70 20° .
MUHYTY BiuBaeTcs 411 Bojabl 1 Kakas temneparypa Oyaer y

BbIIMBaeTcs 2 1 cmecu. Yepes kakoe tena 40 mun?
BpeMs B 6ake ocTaHeTcs 3KT cou?

3agaua 2 3agaua 2

Haiiti nunuto, npoxoasutyto yepe3 HaiiTi nuHuto, NpoxoAsiiyto Touky (2,3), eciu yepes3 TOUKy
(2,0), oTpe30ok KacaTelbHOM OTPE30K MEXKAY KOOPJUHATHBIMU OCAMHU

MEXy TOYKON KaCaHHs U OCBIO OPANHAT UMEET TOUKE JUIMHY, PAaBHYIO 2..

JIEJIUTCS B KACAHUs TIOII0JIaM.

IIpumepHBIe BApHAHTHI KOHTPOJBHOM padoThl Ne 2



Bapuanr 1
1 Haiitu oG1miee pereHue
1.y"+y'+20y=0 2.y"-3y'-10y=0

3. y"+3y"+2y'=0 4. y(4) -y=0

2. Haiitu o6miee pemenue ( 1ByMs crioco0amm)
y'—-9y=2-x

3.HaiiTi yacTHOe pelieHue

Y +2y =6x" +2x+1 (0)=1"(0)=2

4.3anmcarp o0I1ee pereHue

V" —4y' +5y = f(x), ecmn a. f(x)=x%e*b. f(x)=xsin2x
c. f(x)=2x3-3x%+5

Bapuant 2
1 Haittu o61iee perenue
1. y"-7y'+y=02. y"+y'+7=0
3. y"-12y'+36=04. y"-27y=0
2. Haiitu o61ee pemienue ( AByMs CIiocoOamm)
y'=3y'+2y=x+1
3.HaiiTi yacTHOe pelieHue

y'+4y =€'y(0)=1 y(0)=1
4 3anmcare oOmee pemenue 25 y” —10y’ +y = f(x)
ecima. f(X)=5e> b. f(x)= sinxc. f(x)=x2-x+2

Kpurepuu onenku:

- OLIEHKA «OTJIMYHO» BBICTABIISIETCS CTYJIEHTY, €CJIM paboTa BHITIOJHEHA MOJTHOCTHIO M 6€301mu004-
HO;
- OLIEHKA «XOPOIIO» BBICTABJISETCS CTY/ICHTY, €CJIM B pa00TE€ MOT'YT OBITh OT/IEJTbHBIC BBIUNCITHU-
TeJIbHBIC OIINOKU;
- OLIEHKA «Y/I0BJIETBOPUTEIHHOY» BBICTABIISIETCS CTYICHTY, €CJIM PEIICHO MPaBUIILHO OOJIee ToJI0-
BUHBI 33JJaHUH;
- OLICHKA «HEYJOBJIETBOPUTEIIBHOY BBICTABIISIETCSA, €CJIA PEIICHO MPABUILHO MEHEE MOJOBHUHBI 3a-
TaHWN.

Tembl pedepaToB, 10KJIAT0B

Pedepat nomxen ObITh peACTaBICH TEKCTOBBIMU M TaOIUYHO - TpadudyeckumMu marepuanamu. K
3amuTe pedepara CTyAEHT OJKEH IPUTOTOBUTH KpaTkoe coobuieHue (He 6osiee 10 MuHyT), B KO-
TOPOM JIOJI’KEH U3JI0KUTh OCHOBHBIE PE3YJIbTATHI.

Tewmbl pedpepaTon no auddepeHnanbHbIM ypaBHEHUSIM.

1. UccnenoBanue peuieHus audQepeHnnaibHoro ypaBHEHHsI METOJOM U30KIIMH.

2. Tlonstre 0coboro pereHus, CocoObl €ro OMpeaeICHHUS.

3. YpaBHenus Dilnepa.

4. YpaBuenus Jlarpanxa.

5. CBoOo/iHBIE U BBIHYX/IEHHBIE KoJleOaHus. Pe3oHaHc.

6. Meton Ditnepa pelieHus: HEOAHOPOJHON JTMHEHHOM crcTeMbl T depeHInaIbHbIX ypaBHe-
HUH.

Kpurepun oneHku:



— OLIEHKA «OTJIMYHO» BBICTABIISIETCS 3@ MOJIHOE PACKPBITHE TEMbI JOKJIa/1a, IPH YCIOBUU Ipa-
BWJIBHOTO OTBETA Ha BOIPOCHI NpernojaBaTeseil. CTyIeHT MpaBUIbLHO OMPEAeIISieT MOHATHS, CBO-
00JIHO OPUEHTUPYETCS B TEOPETUUECKOM MaTepHaie.

— OILICHKA «XOPOIIIO» BBICTABIISAETCS, €CJIM €CTh HE3HAYUTEIIbHBIC OIMMOKHU ITPH OTBETE HA BO-
npockl mpenoaBareiiss. CTyASHT HE OYeHb CBOOOIHO OPUEHTHUPYETCS B TEOPETUUCCKOM MaTepHalie.

— OLICHKA «Y/I0BJIETBOPUTEIHHOY BBICTABJISIETCS, €CIIM TEMa PACKpPhITa HE MOJHOCTHIO, €CTh HE-
3HAUUTENIBHBIE OMIMOKH MPU OTBETE Ha BOIPOCHI npenoaBates. CTyASHT HETOUYHO ONPEIesieT
TTOHATHS.

— OLIEHKA «HEYAOBIIETBOPUTEILHOY» BBICTABJISIETCS B ClIydae, €CIM COJep:KaHue KypCOBOH pa-
0OTBI HE COOTBETCTBYET TEME, €CTh 3HAYUTEIILHBIC OIUOKU MIPH OTBETE HA BOIPOCHI IIPEToaBaTe-
ned. CTyIeHT HEMPaBWIbHO ONPEIENIeT OCHOBHBIE OHSATHS.

3auver
dopMoii aTTecTalluy MO AUCIUIUIMHE B YETBEPTOM CEMECTPE COTJIACHO YYCOHOMY IIJIaHY SIBIISICTCS
3aueT. Ha 3aueT BBIHOCATCS TeMBI, U3YYEHHBIC B paMKax cemectpa. KakaoMy cTyneHTy HeOOXOau-
MO pelIuTh 5 3a1aHui.
3aaHue K 3a4eTy.
1. Haiitu oO1mmii MHTETpalI:

a) (3x% — ycos xy + y)dx + (X — xcos xy)dy =0,
6) Xy"+xy' =1,
B) y'—2y'+y=-12c0s2x —9sin 2x.
2. HaliTu yacTHBIN UHTETpa:
y' +2xy=xe™* sinx, y(0)=1,
3. Haiitu o0muii vHTETpas CUCTEMBI:
X'=Y,
y' =x+e' +e™.

Kputepun onieHok cienyromnue (3a Becb OMJIET BBICTABISAETCS MaKCUMalIbHBIHN Oamt — 30 OaioB)
6 6aJUI0B — MPABUJIBHO PEILIEHO OJTHO 3aJlaHHUE,

5 6ayu10B — B pEIIEHHOM 33JJaHUU €CTh BBIUMCIIUTENbHAs OIINOKa,

4 Gayna — 3a/laHKE PELICHO HAIMOJIOBHHY,

1 - 3 6anna — ecth rpyOble OMINOKU

0 GannoB — HET peleHus.

8.CucreMa oneHMBaHNS JIAHMPYEMBbIX Pe3yJIbTATOB 00y4eHHs
KpuTepuu oneHNBaHusI.

O1eHKa «32aYTEH0» BBEICTABJISICTCS

® CTyJeHTy NIyOOKO W MPOYHO YCBOMBIIEMY IPOIPAMMHBIA MaTepHall, HCUEPIBIBAOIIE, MOCIe[0Ba-
TEJIHHO, TPAMOTHO M JIOTHYECKH CTPOMHO €ro M3JaramiiemMy, B 0TBETE€ KOTOPOTO YBSA3BIBAETCS TEO-
PHsI C IPAKTUKOW, OH ITOKA3bIBAET 3HAKOMCTBO C JINTEPATYPOH, IPaBUIBHO OOOCHOBBIBAET U UCIIOJIb-
3yeT paroHaIbHBIE ¥ COBPEMEHHBIE CPECTBA PEIICHHS TOCTaBIEHHON 3a4a4H.

® CTYACHTY, TBEPJO 3HAIOIIEMY MPOTPAMMHBIN MaTepual, TPAMOTHO M IO CYIIECTBY H3JIaraloiieMy
€ro, KOTOpPBIA HE JIOMYyCKaeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMPOC, MPABHIBHO MPHUMeE-
HSET TEOPETUUECKHE MOJIOKEHUS NP PEIICHUH TOCTABICHHON 3ajayu.

®  CTYJCHTY, KOTOPBIH 3HAET TOJIBKO OCHOBHOW MPOTrPaMMHBII MaTepuall, HO HE YCBOMJI 0COOEHHOCTEH,
JIOITyCKAaeT B OTBETE HETOYHOCTH, HEKOPPEKTHO (OPMYJIUPYET OCHOBHBIC 3aKOHBI W INpaBHia, 3a-
TPYAHSETCA B BHIIIOJHEHNN MPAKTUYECKUX 3a71ad.



OueHka «He 3aYTEHO» BBICTABIIACTCS CTYIEHTY, KOTOPHIA HE 3HAeT 3HAYMTENFHOW YacTH MPOTPaMMHOIO
MaTepuana, AOMyCKaeT B OTBETE CYIIECTBEHHBIE OIIMOKH, C 3aTPyIHEHUSIMH BBITIONHSIET MPAKTUIECKHUE 3a-
JTaHUA.

BajsibHasi CTPYKTYypa OlleHKH

No dopma KOHTPOJIS MunumansHoe | MakcumanbHOE
JUTS aTTECTAINH JUTSI aTTecTa-
KOJIMYECTBO OaJl- | MU KOJIUYe-
JIOB CTBO 06aJIOB
1 [TocerieHne MPaKTHYECKUX 3a- 4 (0,25) 4(0,25)
HSITUA

2 AKTHBHas paboTa Ha 3aHATHH 0 4 (0,25)

3 KonTponbnas pabota 6 10

5 WuauBuayanbHble 3a1aHUS 20 52

6 3auer 20 30

7 Bcero 50 100

9. YueOHO-MeTOANYECKOE U HH(POPMAINIMOHHOE 0DecTieYyeHne TUCIIUIIHHbI

a) OCHOBHAasl JIUTepaTypa:

1. Eropos A., 1. O6sikHOBeHHbIE MU depeHIanbabie ypaBHeHUs U cuctema Maple [DnekTpoH-
HeIid pecype] / EropoB U. A.. — DnekTpon. TekctoBbie nanuasie. — M. : COJIOH-TIPECC, 2016.
— 392 ¢. — 978-5-91359-205-7. — Pexxum nocryma: http://www.iprbookshop.ru/64928.html

3. Beicmas maremaruka. Tom 4. Tuddepernmansusie ypaBHeHus. Psaasl. Pl @ypbe u mpeodpa-
3oBanue Oypoe. uddepennnanbHoe U HHTETPATbHOE UCYUCIEHUE (PYHKIIMI HECKOIbKUX Mepe-
MeHHBIX. Teopus nosst [DnekTpoHHbIH pecypce] : yueonuk / A. I1. 'ociogapuxos, M. A. 3arenuH,
I'. A. Kontou [u ap.] ; mox pen. A. I1. 'ociogapukoB. — DneKTpoH. TekcToBble nanHbie. — CII6.
: HartmoHaneHBIH MEUHEpaITbHO-CHIPhEeBOH yHUBepcUTeT «I opHBbIii», 2015. — 213 ¢. — 978-5-
94211-713-9. — Pexxum nocryna: http://www.iprbookshop.ru/71690.html

4. WunuBunyalbHBIC 3a/1aHMs 110 BhIcIIei MmaTemaTuke. Yacts 2. Kommekcneie uncna. Heomnpene-
JICHHBIE U OTpeJIeJICHHbIE HHTETPabl. OYHKIIMHU HECKOIBKUX MepeMeHHbIX. OOBIKHOBEHHBIE
nuddepeHnranbabie ypaBHEHUS [ DIeKTPOHHBINA pecypce] : yueoHoe nmocodue / A. I1. Psbymiko, B.
B. bapxaros, B. B. [lepxasen, U. E. FOpyts ; nox pen. A. I1. Pabymiko. — DneKTpoH. TEKCTOBBIE
JaHHble. — MuHCK : Beimiimas mkomna, 2014. — 397 ¢. — 978-985-06-2466-6. — Pexum m0-
cryna: http://www.iprbookshop.ru/35481.html

0) AOMOJIHUTEIbHASA JIUTEepaTypa:

5. 8.Jluddepennmanpapie ypaBHEHUS [ DIIEKTPOHHBIN pecypc] : MpakTUKyM. YdeOHoe mocobue / JI.
A. AnbsceBuu, C. A. Mazanuk, I'. A. Paconbko, JI. I1. YepenkoBa. — DJIEKTpOH. TEKCTOBBIE TaH-
HbIe. — MuHCK : Bermitmas mkomna, 2012. — 382 ¢. — 978-985-06-2111-5. — Pexxum goctyma:
http://www.iprbookshop.ru/20196.html

6. 9.lantenees, A. B. O0bIkHOBeHHbIE JU(PepeHIIMaIbHbIe YpaBHEHU [ DIEKTPOHHBIN pecypc] :
yuebHoe nocobue / A. B. Ilantenees, A. C. SIkumoBa, K. A. Ppi0akoB. — DJIEKTPOH. TEKCTOBHIE
nmanasie. — M. : Jloroc, 2010. — 383 ¢. — 5-98704-465-0. — Pexxum moctyma:
http://www.iprbookshop.ru/9280.html

7. 10.I'ycak, A. A. MatemaTtuueckuii ananus u quddepeHnuansuoe ypapuenue. [lpumeps u 3agaun
[DnexTpoHHBIH pecypc] : yueObHoe mocodue / A. A. I'ycak. — DIEKTpOH. TEKCTOBBIE JaHHBIE. —
Munck : TerpaCucremc, 2011. — 415 ¢. — 978-985-536-228-0. — Pexxum nocryma:
http://www.iprbookshop.ru/28122.html


http://www.iprbookshop.ru/64928.html
http://www.iprbookshop.ru/71690.html
http://www.iprbookshop.ru/20196.html
http://www.iprbookshop.ru/9280.html

9.4. IlporpammHoe obecnieyeHue
- HpOFpaMMHLII)'I KOMIIJIIEKC <(9J'IeKTpOHHI)Ie JKypHAJIbD?, HCHOHBSyeMblﬁ A1 yd€Ta M aHaJinu3a
yCneBacMoOCTH O6y‘laIOHH/IXC}I

— Microsoft VisualFoxPro Professional 9/0 Win32 Single Academic OPEN (6eccpounas),
(muensus 49512935);

— Microsoft Win Home Basic 7 Russian Academic OPEN (Geccpounas), (umeH3us
61031351),

— Microsoft Office 2010 Russian Academic OPEN, (6eccpounas) (nmuuensus 61031351),

— Microsoft Internet Security&Accel Server Standart Ed 2006 English Academic
OPEN,(6eccpounas), (nmuuensus 41684549),

— Microsoft Windows Professional 7 Russian Upgrade Academic OPEN, (6eccpounas),
(muuensus 60939880),

— Microsoft Office Professional Plus 2010 Russian Academic OPEN, (6eccpounas),
(muuensus 60939880),

— Kaspersky Endpoint Security nns 6usneca - Pacmmpennsiii Russian Edition. 1000-1499
Node 2 year Educational Renewal License (munensus 2022-190513-020932-503-526),
cpoxkmonb3oBarmsic 2019-05-13 mo 2021-04-13

— ABBYYFineReader 11 Professional Edition, (Geccpounas), (munensus AF11-2S1P01-
102/AD),

— Microsoft Volume Licensing Service, (beccpounast), (nunensus 62824441),

9.5. IIpodeccuonaibHbIe 6a3bl JAHHBIX M HHGPOPMALMOHHBIE CIIPABOYHBIE CHCTEMbI
COBpPEMEHHBIX MH(OPMAMOHHBIX TE€XHOJIOTHIA:

e  «Antumiaruat. BY3». Jlunensuonnsiit gorosop Nel94 ot 22.03. 2018 roxa;
o  Odwummansusnii Web-caiit CaxI'V http://sakhgu.ru/; caxry.pd

e Cucrema HE3aBUCHMOT'O KOMITLIOTEPHOTO TECTHPOBaHus B chepe obpaszosanus http://i-exam.ru/
e Caiit HayuHOI 3nekTpoHHO#N Oubnrorekn eLIBRARY http://elibrary.ru

e  Caiit ynuBepcurerckoii oubnmoreku ONLINE http://www.biblioclub.ru/

e  Caiir anekrpoHHO-O0nbIMOTeuHOM cuctembl IPRbookshttp://www.iprbookshop.ru

e Caiit nadopmanmoHHoii cpaBouHoii cuctemsl Polpred.com http:// polpred.com/
e Math 24.ru
¢ Allmath.ru/highermath.htm
o Matfalp.spb.ru

e Function-x.ru

10 Odecneyenue 006pa3oBaTeJbLHOrO Mpouecca VIS JUI ¢ OFPAHHYEHHBIMH BO3MOKHO-
CTSIMH 3/10POBbSI H HHBAJU/I0B

Y4eOHble 1 y1eOHO-METOIUYECKHE MaTepUabl I CaMOCTOSTENbHON pabOThl 00yUYaroIuX-
Csl U3 YKCJIa MHBAJIUIOB U JIUI] C OTPAHUYECHHBIMUA BO3MOXHOCTSIMU 3710poBbs (OB3) npenocrass-
10TCs B (hopMax, aJanTHPOBAHHBIX K OTPAHUYEHUSAM HX 3[OPOBBS M BOCIIPHUATHS HHPOPMAIUH:

JInst caenbIX v cmaboBUASATITNX

- JIeKIu O0(OPMIISIOTCS B BUJE JEKTPOHHOTO JOKYMEHTA, JOCTYMHOTO C MOMOIIBI0 KOM-
MBIOTEPA CO CICIMATU3NPOBAHHBIM IPOTPAMMHBIM 00ECTICUCHUEM;

- THChbMEHHBIE 3aJaHUSl BBIMOJTHSIIOTCS HAa KOMIBIOTEPE CO CIEIUATH3UPOBAHHBIM IPO-
IPaMMHBIM 00€CIICYeHUEM, HITH MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecrieunBaeTCs MHIMBUyadIbHOE paBHOMEpHOE ocBemleHue He menee 300 mokc;

- JUIS BBITIOJIHGHUS 3aJaHUS TPU HEOOXOIMMOCTH TIPEJOCTABISACTCS YBEIMYHUBAOIICS
YCTPOMCTBO; BO3MOYKHO TaKK€ UCIIOJIb30BAHHE COOCTBEHHBIX YBEITUUMBAIOIINX YCTPOUCTB;

- MACbMEHHBIC 3a/TaHUsT OPOPMIISTFOTCS YBEITHUCHHBIM MIPH(PTOM;

- DK3aMeH | 3a4€T MPOBOJAATCSA B YCTHOU (popMe WIIM BBHITIOTHSIOTCS B MUCHMEHHOU (hopme
Ha KOMITBIOTEpE.

J1is TIyXuX ¥ cabOoCIbIIIaIiX:


http://i-exam.ru/
http://polpred.com/

- NeKIuu 0hOPMIIIIOTCS B BHUJE JICKTPOHHOTO JOKYMEHTa, TUO0 MpPEeaOCTaBIsSETCS 3BYKO-
YCUJIMBAIOILAs anmaparypa MHIUBUYaJIbHOIO IOJIb30BAHUS;

- MUCHbMEHHBIE 33JJaHUS BBIMIOJIHAIOTCS HA KOMITBIOTEPE B MUCbMEHHOU (hopMme;

- 3K3aMEeH U 3a4€T NPOBOJATCA B MMCbMEHHON (hOpME Ha KOMITBIOTEPE; BOZMOXKHO MPOBEIE-
HUE B (hOpMe TeCTHPOBAHUSI.

Jlnist 11 ¢ HapyIeHUsIMUM OTIOPHO-/IBUTATEIBHOTO amapaTra:

- NeKIur 0QOPMIISIIOTCS B BHJE JIEKTPOHHOTO JOKYMEHTA, JOCTYIHOTO C MOMOIIBI0 KOM-
IBIOTEPA CO CIEUUATIN3UPOBAHHBIM IPOTPAMMHBIM 00€CIIEUEHUEM;

- NUCbMEHHbBIE 3aJaHUS BBINOJIHSIIOTCS HAa KOMIBIOTEPE CO CHELUUAIM3HUPOBAHHBIM IIPO-
IPaMMHBIM 00€ecIIeYeHUEM;

- DK3aMeH M 3a4€T MPOBOJATCS B YCTHOM (hOpMe HMIM BBIOJIHSIOTCS B MHUCbMEHHOU (opme
Ha KOMIIBIOTEpE.

IIpu HEOOXOIMMOCTH NPENYCMATPUBAETCS YBEIMUEHNE BPEMEHH IS ITOJATOTOBKH OTBETA.

IIponienypa npoBeieHUs] IPOMEXYTOUHOM arTecTaluy A 00ydaromuxcs yCTaHaBIMBAETCs
¢ yu€TOM WX HMHIMBHIYaJbHBIX NCUXOPH3MUECKUX ocoOeHHOocTel. [IpoMexyTouHas arrecTrarius
MOXET IMPOBOAUTHCS B HECKOJIBKO 3TAIOB.

[Ipn npoBeneHuM NpoLEAypbl OLIEHHWBAaHUS PE3YJIbTAaTOB OOy4YeHHUS NpeayCcMaTpuUBaeTCs
UCIOJIb30BAaHHE TEXHUYECKHUX CPEJICTB, HEOOXOAMMBIX B CBSI3M C HMHAWBUIYaJIbHBIMU
OCOOEHHOCTAMHU 00yyaroIuxcs. ITH CPEJCTBA MOTYT OBbITh IPENOCTABIEHbl YHUBEPCUTETOM, WU
MOTYT MCII0JIb30BaThCsl COOCTBEHHbBIE TEXHUYECKHE CPECTBA.

[IpoBenenue  mpoueAypbl  OLIGHMBAHUSA  PE3YJIbTaroB  OOY4YEHMsI  JIOIYCKAeTCs  C
UCIIOJIb30BaHUEM JAMCTAHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOIHH.

ObecnieunBaeTcs J0CTyNl K MH(OPMaLMOHHBIM U Oubianorpadguueckum pecypcam B cetu Wn-
TEpHET AJIS KaX/10ro o0yyaroierocs B popmax, aJaiTUPOBAHHBIX K OTPAaHUYEHUSM UX 37J0POBbS U
BOCTIPHUSTHS HHPOPMALIUH:

Jlist cnensIX U clabOBUAALIMX:

- B IeYaTHON (opMe YBEITMUECHHBIM HIPUPTOM;

- B (hopMe 3JEKTPOHHOTO JOKYMEHTA;

- B popme ayauodaiina.

JUs TYXHX U C1a00CIbIIAIINX

- B Ie4aTtHou (opme;

- B (hopMe 3JEKTPOHHOTO JOKYMEHTA.

Jli1s 00y4aromuxcsi ¢ HapylUIeHUsIMH OITOPHO-/IBUTaTEeNIbHOTO anmapara:

- B IeYaTHOM opme;

- B (hopMe DIEKTPOHHOTO JOKYMEHTA;

- B (hopMme ayanodaiina.

VY4eOHble ayTUTOPUU ISl BCEX BHUJIOB KOHTAKTHOM M CaMOCTOSITENIbHOM palOoThl, HayuHas
610IMoTEKa U MHBIE TOMEIIEHUS I 00yYeHHs OCHALIEHbI ClIelUaIbHBIM 000py/1I0BaHHEM U y4eO-
HBIMU MECTaMH C TEXHUUECKUMHU CPECTBAMHU 00 yUeHUS:

Jlnst cnenbIX U caboBUAALIHX:

- aBTOMATHU3MPOBAHHBIM PabOYUM MECTOM I JIIOJIEH ¢ HapyLIEHHEM CllyXa U Cl1abocibl-
IIAITHX;

- aKyCTHYECKHI YCHIIUTENb U KOJIOHKH;

Jlnst o0ydaromuxcs ¢ HapyIIeHUsIMU OIIOPHO-/IBUTaTeIbHOTO arapara:

- IEpeIBKHBIMU, PETYINPYEMBIMH dproHoMuueckumu napramu CU-1,;

- KOMIIBIOTEPHON TEXHUKON CO CIIEUAIbHBIM TPOrPAMMHBIM 00€CTIEYeHHEM.

11. MaTepuajibHO-TEXHHYECKOE 0O0ecredeHue JUCHUTLIUHBI
1.V4eOHUKH U ydeOHbIe TocoOUsI, UMeronrecs B (oHIaX OMOIHOTEKH;

2. Joctyn k MHTEpHET-pECypcam;
3. DnexktpoHHble 1 UHTEpHET-yueOHUKH.



MarepuanbHO-TEXHUYECKOE OOeclieueHne BKII0YaeT B ce0s CIelraabHO 000pyIOBaHHbIE Ka-
OMHETHI U ayAUTOPHU: KOMITBIOTEPHBIE KIIACCHI, ayAUTOPHUHU, 000PYJIOBaHHBIE MYJIbTUMEIUHHBIMU
CpeAcTBaMu OOy4YEeHHUS.

Hcnonp30Banue 3IEKTPOHHBIX YYEOHHKOB B Ipolecce OOydeHHs IOJDKHO O0eCIeuMBaThCS
HaJIMYUEM BO BPEMs CaMOCTOSITEILHON MOJrOTOBKH pabouero Mecra Ul KakKI0ro 00y4aroIierocs

B KOMITBIOTEPHOM KJIACCE€, UMEIOIIETO BBIXO B MIHTEpHET, B COOTBETCTBUU C 00BEMOM H3y4aeMOM
JUCHUIIINHEL



VTBEPXXJEHO
[IpoTokon 3acenanus kadeapbl MaTeMaTHKH
Ne 10 ot 25 vrous 2019 r.

JIMCT U3BMEHEHHI

B pabouyro nporpammy mucuunnussl Juddepentmansibie yparnenus Ha 2019-2020 yueOublit roj BHOCAT-
cs cile/lylolue H3MeHeHHs:

1. B pazpenax 9.1 — «OcHoBHas autepatypa» U 9.2 — «JlonoJHUTENbHAsA TUTEpPaTYpay aKTyalH3Hpo-
BaHbl CMIMCKH JIMTEPATYPbI.
2. B pasaen 9.4 — «IlporpammHoe obecnieueHHe» 100aBIeHbI:
1. Kaspersky Endpoint Security ans 6u3Heca - Pacumipennsiii Russian Edition. 1000-1499
Node 2 year Educational Renewal License (nuuensus 2022-190513-020932-503-526), cpok
noas3oBanus ¢ 2019-05-13 no 2021-04-13

2. «Anrunnaruart. BY3». Jluuensuonusiii qorosop Nel94 ot 22.03. 2018 roaa
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