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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

[enbro ocBOEHUS YUEOHOM AUCITUTIIIMHBI (MOTYJIs) SIBJISTFOTCS:

- OCBOCHHME OJIHOTO M3 CaMbIX Pa3BUTHIX COBPEMEHHBIX SI3BIKOB OIHCAHMS
Pa3IMYHBIX MATEMAaTHUYECCKHUX MOJICIICH - s3bIka Tu(hepeHInAIbHBIX YPaBHECHHH;

- TIOJIyY€HUE 3HAHWH, MPUOOPETECHUE HABBIKOB PEIICHUS 3a7a4 U3 00JIacTH
nuddepeHnanbHbIX YpaBHEHUN, HEOOXOUMBIX JIJIsl TPAKTUUECKOTO MTPUMEHEHUS
METOJIOB ¥ MOJIEJICH B UCCIIE0BATEIbCKON U PO(PEecCHOHATBLHOMN eI TEIbHOCTH;

- oOyyeHHEe CTyJIeHTa TPUMEHCHHIO OCHOBHBIX TIOHSATHH U 3a1a4
nuddepeHIanbHbpIX YpaBHEHUH.

3agayaMy TUCUUTUIMHBI (MOIYJISI) SIBJISIFOTCS:

- H3y4eHue 0a30BBIX MOHATHUH Teopuu AudPepeHITnaIbHBIX YPaBHECHUI;

- OCBOEHHME OCHOBHBIX NMPUEMOB PEIICHUS MPAKTUUYECKUX 3aJad MO TeMaM
M CIIUTIINHEL,

- OBJIaJICHHE CTYJCHTaMU OCHOBaMH JMUCIUILUIMHBI U €ro MPUJIOKEHUU B
pa3IUYHBIX O00JIACTSAX 3HAHUW, HEOOXOJAMMBIMHU [UJIsi YCIEIIHOTO HW3YYCHUS
MOCJICAYIOIIUX MAaTEMAaTUUECKUX U APYTUX €CTECTBEHHOHAYYHBIX JUCITUTIINH.

2. [Inanupyembie pe3ybTaThl 00y4eHUs 110 AUCITUIUIMHE (MOIYJIIO).

[lepeuenr GopMHUpyeMBIX pe3ylbTaTOB OCBOCHHSI 0Opa30oBaTEIbHOU
nporpamMmsl (KOMIIETEHLIUI) B pe3ybTaTe 00yUeHHUs M0 AUCHUILUIMHE (MOAYJIIO):

OIIK-1 - CriocobeH npuMeHsATh (PyHIaMEHTATbHbBIE 3HAHUS, IOTYYCHHBIC B
00JacCTM MaTeMaTU4YeCKUX MU (WJIM) €CTECTBEHHBIX HAyK, U MCMOJb30BATh UX B
npo¢eCCUOHANILHON JIEATEIbHOCTH;

OIIK-3 - CnocobeH wHCHONAB30BaTh M AAalTHPOBATH CYLIECTBYIOLIUE
MaTEMaTUYECKUE METOJIbl W CHCTEMbl MPOrpPaMMHPOBAHUS A pa3pabOTKU U
peanu3aluy alropuTMOB PELICHUS IPUKIAAHBIX 3a4a4.

OO0y4eHue 1o JUCUUILIMHE (MOAYJII0) MPEANOaraeT, YTo MO0 €ro pe3yJibTaram
oOyuatoruiicst 0yier:

3HaTDb:

-MIOCTAaHOBKM  3a7]a4, OCHOBHBIE TEOPEMbl O  CYIIECTBOBAaHUU U
€MHCTBEHHOCTH PEIICHHS 3a]1a4;

- OCHOBHBIC THITBI (PP EepeHIINATBHBIX YPAaBHEHUH U METOJIBI UX PEIICHHI;

- OCHOBHBIC MMOHATHS TEOPUH YCTONYNUBOCTH.

YMeTh:
- pemath auddepeHnuanbHble YPAaBHEHHsI TIEPBOTO, BTOPOTO W BBICIIUX
MOPSIIKOB;



- HAXOJUTh PEIICHHE HAaYaJIbHOW M KpaeBoM 3a1ad Juisl JudPepeHInanbHbIX
YpaBHEHUS

Baanern:

- HaBBIKAMHM TPUMEHEHHUSI PA3JIUYHBIX METOJIOB PEIICHUS OJHOPOJHBIX M
HEOTHOPOIHBIX TH(depeHIMATBHBIX YPAaBHCHUN U CUCTEM YPaBHCHUI;

- METOJIaMH UCCIIEOBAHUS YCTOMYUBOCTH PELICHUN.

3. O0beM IUCHUIUIUHBI (MOJTYJIS).
3.1. O6mas Tpy10€MKOCTh AUCIUTIINHBI (MOTYJIs).

OO6masi TPyHOEMKOCTh AUCHUIUIMHBI (MOayJisi) coctaBiser 4 3.e. (144
aKaJieMUYecKux yaca(oB).

3.2. OObeMm pguctUIUIMHBI (MOayns) B ¢GopMe KOHTAaKTHOM pabOThI
oOyvarmuxcst C  IeJarormueckuMu  paboTHUKaMu ®W  (WIM)  JIUIIAMH,
MPUBJICKAEMBIMU K peaTn3aluy 00pa30BaTeIbHON MTPOTrpaMMBbl Ha HHBIX YCIIOBUSX,
IPY POBEJICHUY yUEeOHBIX 3aHITHIA:

KonmgectBo yacos

Tun yueOHbIX 3aHATHH
Bcero | Cemectp Ned

KonrakTHas paboTa rmpy npoBe/ieHUN Y4eOHBIX 3aHSATHH (BCET0): 80 80
B toM uucne:

3aHATUA JIEKLIMOHHOTO TUIIA 32 32
3aHsATHS CEMUHAPCKOTO THIIA 48 48

3.3. O6bpemM mucruIUIMHBL (MOAYJsA) B (hOpME CaMOCTOSITENIBHONW padOThI
oOydJarommxcs, a Takke B (opMe KOHTAKTHOH pabOThl OOydYarOMIMXCA C
NearornaeckKuMu pabOTHUKAMHU | (WIJTH) JTUIIAMU, TIPUBJICKAEMBIMH K peaTU3aIiu
oOpa3oBaTeapbHON TpPOrpaMMbl HA HWHBIX YCIOBHUSAX, TIPU TPOBEICHHUH
MIPOMEKYTOYHOM aTTECTAIIMK COCTABIIACT 64 akaJleMUYECKHX daca (0OB).

3.4. Ilpu oOy4eHnu o MHAUBUAYAILHOMY Y4EOHOMY IIJIaHY, B TOM YHCIIE TIPU
YCKOPEHHOM O00y4Y€HHUH, O0BEM JUCHUIUIMHBI (MOJIYJIs1) MOXKET ObITh peaan3oBaH
MOJTHOCTBHIO B (hOpPME CaMOCTOATEIBHON pabOThl 00yUaIONINXCs, a TaKKe B popme
KOHTAKTHOM paboThl 00YyUYarOIIMXCS C MEJarornyecKuMu pabOTHUKaMU U (UJIN)
JULAMU, NPUBJIEKAEMBbIMH K peasiu3aliii 00pa30oBaTEIbHOW MPOrpaMMbl HA MHBIX
YCIIOBUSIX, TP MPOBEJCHUU IPOMEKYTOUHOM aTTeCTALIUU.

4. ConeprxkaHue TUCIHUTIIAHBI (MOTYJIs).




4.1. 3a"HaTHS TEKIIMOHHOTO THUIIA.

TemaTtuka JIGKIMOHHBIX 3aHATUHN / KPaTKOE COJIEpKaHHE

Benenue. OcHOBHbIE MOHATHUS TeopuH U depeHIINaTbHBIX YPaBHEHUH.
PaccmaTpuBaemble BOTIPOCH:

- Onpenenenne 0ObIKHOBEHHOTO N dhepeHunansuoro ypapaenus (OY), ero nopsiaka, pemeHns u
UHTETpajIbHOI KPUBOM.

- locranoBka 3agaun Kommy: HavanpHble ycaoBHsA, 00lee U YaCTHOE PellieHue, OOIIUH 1 4aCTHBIH
UHTETpAaIbL.

- 'eomerpuueckuii cmpica OlY nepBoro mopsijaka: moje HapaBIeHUN U METO U30KIMH IS
NPUOIMKEHHOTO TOCTPOEHUSI MHTETPATIbHBIX KPHUBBIX.

VYpaBHeHUs NEPBOTO MOPSAIKA, pa3peIEHHBIE OTHOCUTEIBLHO MTPOU3BOJIHON. Y paBHEHHUS C

pasacIArOmMUMHACA ICPEMECHHBIMH.

PaccmatprBaeMble BOIIPOCHL:

- [loctanoBka 3amaun Kommm s ypaBHenns Buaa y' = (X, y).

- YpaBHEHUS ¢ pa3/IeNsIOMIUMHUCS TIEPEMEHHBIME: AJITOPUTM pa3ZeIeHus IepeMEHHBIX 1 HHTETPUPOBAaHUSL.
- YpaBHEHUsI, CBOASIINECS K PA3AeSIIONIMMCSI IEPEMEHHBIM C IIOMOIIBIO 3aMEHBI Z=Y/X WU Z=aX+by-+c.

OnHopoaHbIE U TMHEHHBIC YPaBHEHUS [IEPBOTO MOPSIIKA.

PaccmatpuBaeMbie BOTIPOCHL:

- OnHOPOAHBIE YPAaBHEHUS: ONIPECICHUE, 3aMEHa y = t*X 1 CBEJICHHE K YPABHEHHUIO C PA3EIISIONIIMUCS
MEpEMEHHBIMH.

- JIuneiiHble ypaBHEHUS IEPBOTO NOPAAKA: CTPYKTYpa, METOJ BapUalluy MPOU3BOJIBHOM MOCTOSIHHOM
(meton Jlarpamxka).

- YpaBHenue bepHynnu: ero Bua, 3aMeHa, IPUBOJAINAS K INHEWHOMY YPaBHEHUIO.

VYpaBHeHUs B TOTHBIX U depenimanax. MHTErpupyomuil MHOKUTENb.
PaccmarpuBaeMble BOIPOCHL:

- HeoOxoanmoe 1 1ocTaTouHOE yCIOBUE ypaBHEHHS B MOJMHBIX Au(depeHimanax (paBeHCTBO CMEIIAHHBIX
MIPOU3BOJIHBIX ).

- Merton vHTErprpOBaHHs YPaBHEHHUS B MONHBIX quddepeHnnanax gepes moTeHIHa.

- [lonsiTHe MHTETPUPYIOIET0 MHOXHTEIS M €T0 HAXOXKJCHUE B CITydae 3aBUCUMOCTH TOJIBKO OT X HIIH
TOJIBKO OT .

TeopeMa CymI€eCTBOBAHUA U CAMHCTBCHHOCTH PCHICHUA 3ala4Un Komm.

PaccmarpuBaeMble BOIPOCHL:

- Teopema Komm (cyniecTBoBaHMsI ¥ €IMHCTBEHHOCTH) JUTsl ypaBHEeHHUs Y' = f(X, y) 1 e€ ycnoBus.

- MeTon mocnenoBaTenbHBIX TpuoOIKeHuii [Tukapa.

- OcoOble peleHns: TeOMETPUIYECKUI CMBICH, P-AUCKPUMHHAHT U Orubaromias ceMeiicTBa MHTErpalibHbIX
KPHBBIX.

YpaBHeHUs NEPBOTO NOPSIKA, HE pa3pelIEHHbIE OTHOCUTEIBHO MPOU3BOIHOM.
PaccmaTpuBaemble BOTIPOCHI:

- O6umii Bup ypasaenus F(X, y, y') = 0 1 MeTox BBeJleHUs TapamMeTpa.

- YpaBHeHUs1, pa3peI€HHbIE OTHOCUTENIFHO X WK Y (ypaBHeHus Jlarpanxa u Kiepo).

- Haxoxxnenue o0iero 1 0codoro perieHuii aiis ypaBaenuit Kinepo u Jlarpamxka.

Juddepennmanbabie ypaBHEHHS BHICIINX NOPSAAKOB. OCHOBHBIE MOHATHS U METO/IBI

IIOHYDKEHUS ITOPs KA.
PaccmarprBaeMbie BOIIPOCHI:
- 3amava Komu 1t ypaBHeHHS n-To mopsaaka. O0Iiee u 9acTHOE perieHus.




n/n

TemaTHKa JIGKIIMOHHBIX 3aHATHH / KpaTKOE COJIepKaHue

- YpaBHeHUs, IOy CKAaOMIIe MOHMmKeHNe nmopsaka: F(x, y???, ..., y???7) =0.
- YacTHBIE CiTy4yau: ypaBHEHHE HE COLEPIKHT Y, HE COJIEPIKUT X, OJJHOPOIHOE OTHOCUTENBHO y U €ro
MPOU3BOIHBIX.

Jluneiinble nuddepeHnnanbHble ypaBHEHUS BBICIINX NOPsIKOB. O0Ias Teopusl.
PaccmaTtpuBaemMbie BOITPOCHI:

- CTpyKTypa JMHEHHOTO OJJHOPOITHOTO M HEOJHOPOJAHOTO YPaBHEHHUS N-TO MOPAIKA.

- JluHeliHas 3aBUCUMOCTD M HE3aBUCUMOCTDb CHCTeMBbI (yHKIUH. OnpeaenuTens BpoHcKoro (BpoHCKUAH).
- OyHIaMeHTanbHas CHCTEMa PEIIeHUH U TeopeMa O CTPYKType OOIIEro pemeHus 0JTHOPOIHOTO
YpaBHEHMUSL.

Jlunelinbie OJTHOPOHBIC YPAaBHEHUS C MTOCTOSIHHBIMH KO3 (DUIIMCHTAMH.
PaccmarpuBaeMble BOIPOCHI:

- XapaKkTepuCTUUECKOE ypPaBHEHUE U €r0 COCTaBIICHHUE.

- Cityuau KOpHEH XapaKTepUCTHUECKOTO ypaBHEHUS: IeHCTBUTEIbHbIE Pa3INYHbIE, KPAaTHBIE U
KOMILUIEKCHO-COTIPS)KEHHBIE.

- [locTpoenne GpyHIaMeHTaIbHON CHCTEMBI PEIIEHUIH U 00IIEero pelleH s Ul KaXKI0To CiryJasl.

10

JluneiiHble HEOJHOPOIHBIE YPABHEHHUS C TIOCTOSIHHBIMU KO3 dumeHTamu. Metos

noabopa (HeonpeaenéHHbIX KO3 HUIIUESHTOB).

PaccmaTprBaeMble BOTIPOCHI:

- Teopema 0 CTPYKType OOIIero penieHns: HeOJHOPOJHOTO ypaBHEHHUs (00IIee PelIeHHEe = YaCTHOE
pemeHue + o0liee peleHre OAHOPOIHOTO).

- MeToa moioopa 4acTHOTO PEIICHUS TS TPABOI YacTh BUIa MHOTOWICH * exp(?X) - (cos ?X Wi sin ?X).
- [IpaBuiio BEIOOpa pOpMBI HACTHOTO PELICHUS C YYETOM pe30HaHca (COBIAAEHUs C KOPHSIMH
XapaKTEePUCTUUECKOTO YPaBHEHHUS).

11

JluHeliHbIe HEOAHOPOIHBIC YPABHEHHUS C IOCTOSTHHBIME KO3 duimenTamu. Meron

BapHUalliy MMPOU3BOJIBHBIX MTOCTOSTHHBIX (MeTo 1 JIarpanxa).

PaccmaTpuBaemble BOTIPOCHI:

- O0mras cxemMa METO/a BapHalliy JJIsl ypaBHEHUH N-TO MOPS/IKa.

- CocraBlieHHE CUCTEMBI IMHEHHBIX YPaBHEHUH ISl TPOU3BOIHBIX BapbUPYEMbIX (DYHKIUH.
- [IpumeneHne MeToza Ui MpaBbIX YacTel o0IIero BUa (B TOM YHCIIE HE ABIAIOIUXCS
KBa3UMHOTOWICHAMN).

12

YpaBHeHus Diiepa v IpyTrre YpaBHEHUS, CBOISIIUECS K TIOCTOSTHHBIM KO UITUECHTAM.
PaccmaTprBaemble BOIIPOCHI:

- YpaBHenue Dinepa: Bug a? x? y??? + ... +a? x y' + a? y = f(x) u 3ameHa x = e?.

- CocTaBiieHHE XapaKTepUCTHYECKOT0 YPaBHEHUS ISl OJJHOPOIHOTO YpaBHEHHs Didepa.

- YpaBHEHUsI, CBOISIINECS K YpaBHEHHIO Difiepa, 1 0000IIEHHBIE OTHOPOIHBIC YPaBHEHUS.

13

Kpaessie 3amaun mist nuddepeHnanbHbIX YPABHEHHH BBICIIUX TTOPSIKOB.
PaccmatprBaeMbie BOTIPOCHI:

- [ToctaHoBKa KpacBoii 3a1aun (TPAaHUYHBIC YCIOBHS BMECTO HAYaIbHBIX).

- TeOpeMbI Cy€CTBOBAHUA U €AMHCTBECHHOCTH PCIICHUA KpaeBOﬁ 3a1a4u.

- CBs13b KpaeBBIX 3314 € 331a4aMy Ha COOCTBeHHBIE 3HaueHus (3agada [lItypma — JlmyBums).

14

CrerneHHbIC PAABI M aHATUTHYECKUE pereHus tuddepeHInanbHbIX YpaBHEHH.
PaccmaTpuBaemble BOIIPOCHI:

- [IpencraBnenue perieHNs B BUAE CTEIICHHOTO Psiia C HEONpeneéHHBIMU K03 durmenTamu.

- Haxoxnenne ko3 uueHToB peKyppeHTHBIM CIIOcOOOM Ha IPUMEpE JIMHEHHBIX YPaBHEHHUH.
- Paguyc cxonuMocTy IOIy4€HHOTO Psia U €ro CBA3b € 0COOBIMM TOUKAMU YPABHEHHUS.

15

Pemenne muddhepeHIHaTbHBIX YPaBHEHUH C TOMOIIBI0 0000MEHHBIX CTETIEHHBIX PSIIOB
(meton @pobenuyca).

PaccmarprBaeMbie BOIIPOCHI:

- [lonsTne perynsapHoii ocoboii Toukn u meron Opobennyca.

- Ompeensioniee ypaBHEHHE U €T0 KOPHU.




n/n

TemaTHKa JIGKIIMOHHBIX 3aHATHH / KpaTKOE COJIepKaHue

- [loctpoenwue peniennii B BuIe 000OMEHHBIX CTEIICHHBIX PAIOB B 3aBUCUMOCTH OT KOpHEH
OTIPEIEISIONIETO YPABHEHNS.

16

[Tpumenenue nuddepeHnnanbHEIX YpaBHEHUH B 3a1auaX MEXaHUKU U (PU3HKH.

O0630pHas JeKIusl.

PaccMarprBaeMble BOIIPOCHL:

- Maremarideckue MOJEIH MPOCTEHINNX (HU3UUESCKHX TIPOLECCOB (PaANOaKTHBHBIN paciaj, OXIaKICHHE
Tem).

- Mexannyeckne KoneOaHus: cBOOOIHBIE U BEIHYKICHHBIE, yPaBHEHHE OCLIILIATOPA.

- [IpuMeps! MpUKIIaIHBIX 33124, CBOAAIINXCS K JINHSHHBIM yPaBHEHHAM BTOPOTO MOPSIIKA C HOCTOSHHBIMH
KOd(ppHUIIEeHTaMHU.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

[IpakTnueckue 3aHsaTHS

/11

TemaTuka MPAKTUYICCKUX 3aHATHH/ KpaTKO€ COACPIKAHUC

Ilone HaHpaBJ’IeHHfI. MCTO,[[ HN30KJINH. ypaBHCHI/IH C pasacCiAromuMUCA IICPEMCHHBIMU.
B pe3ysbrare paboThl Ha IPAKTHYECKUX 3aHATHIX CTYACHT CTPOMUT I0JIC HANIPABICHUN M N30KIMHBI 15
3aJaHHOTO MU(GEePEHIMATBHOTO YPaBHEHHsI, PEIIaeT YPABHEHUS C PAa3ACIISIONUMHUCS TICPEMCHHBIMA U
YpaBHEHWsI, CBOSAIINECS K HAM, a TAK)Ke IPUMEHSET METO/T pa3IeNICHHS IIEPEMEHHBIX JIJIST PEIICHIS
MIPOCTEHUIINX MPHUKIAIHBIX 33124 (PaIiOaKTUBHBIN paciial], OXJIaXKICHUE TE).

OnHOpOIHBIE YPABHEHUS MEPBOTO MOPSIKA.

B pesynbTate paboThl Ha MPAKTUYECKUX 3aHATUSX CTYACHT PAcIO3HAET OMHOPOIHbIC YPABHEHHUS U CBOJHUT
UX K YPaBHEHUSIM C pa3IelsSFOLIMMHUCS EPEMEHHBIMH C IIOMOIIBIO 3aMEHBI Y = tX, BBITIOJIHSICT 00PaTHYIO
3aMEHY M 3aMUChIBACT PELICHHE B IBHOM HJIM HESIBHOM BHJIE, a TAKXKE PEIIACT 3a/1a4H, B KOTOPBIX
OJTHOPOJIHOE YPaBHEHUE BO3HUKACT M3 TEOMETPHUUCCKUX YCIOBHH.

JIunelinble ypaBHeHMs niepBoro nopsaka. Meron beprysum u Metos Bapuanuu

ITOCTOSTHHOM.

B pesynbrate paboThl Ha MPAKTHUECKHUX 3aHATUAX CTY/ICHT pEeIIacT JIMHEHHbBIC YPABHEHHUS IBYMS
croco6amu (TI0ACTAHOBKOM y = UV M METOOM BapHanuy MIPOU3BOJIEHOH ITOCTOSHHOW), CPaBHUBACT ITH
METO/IbI ¥ BEIOMpAET pannOHAIBHBIN 7SI KOHKPETHOI'O YPaBHEHUS, a TAKXKE HAXOAUT PELIeHHE 331a4n
Kommn nns nuHelHOTO ypaBHEHUSI.

VYpaBuenue bepHynnu u ypaBHeHUs B OJIHBIX AU depeHnnanax.

B pe3ybTaTe pa6OTI)I Ha MPAaKTUYCCKUX 3aHATHUAX CTYJCHT IPUBOAUT YPAaBHCHUC BepHyHHI/I K HHHeﬁHOMy
C TIOMOII[bIO 3aMEHBI U PEIIacT €ro, MPOBEPsIeT YCA0BUE MoyiHOro AuddepeHiinana u HaXOAUT MOTCHITHA,
a TaKKC pCIIacT YpaBHCHUS B ITOJIHBIX Jln(i)(i)epeﬂunanax M UCTIOJIB3YET UX IJIA PEIICHU NPUKIIATHBIX
3amady.

HNHTerpupyrommii MHOKHUTE.

B pe3yabTaTe pa6OTLI Ha MPAKTUYCCKUX 3aHATHUAX CTYACHT HAXOAUT UHTCT pI/IpyIOHII/Ifl MHOXHTCIIb,
3&BI/IC$[HII/II>1 TOJIBKO OT X WJIH TOJIBKO OT Y, npeo6pa3yeT YpPaBHCHUC C IOMOIIBIO UHTCTPUPYIOLICTO
MHOXKHTEJISI K YPaBHEHHMIO B IOJHBIX IU(QepeHaiax u pemaeTr ypaBHeHus, KOTopble 0e3
HUHTETPUPYIOUICTO MHOXKHUTEJIA HE PEIIAIOTCA CTaHAAPTHBIMU METOJaMU.

YpaBHEHHUS IEPBOTO MOPsJIKA, HE Pa3pEIIEHHBIE OTHOCUTEIBHO MPOU3BOAHOM.
VYpasuenus Jlarpanxa u Knepo.

B pesynbrate paboThl Ha MPAKTHUECKUX 3aHSITUAX CTYIEHT MPUMEHSET METO BBEACHH ITapaMeTpa It
pemenus ypaBHeHuid Buaa F(X, y, y') = 0, pemaer ypaBaenus Jlarpamxka u Kitepo, a Takoke HaXOIUT Kak
obmiee, Tak U ocoboe perieHne It ypaBHeHni Kiepo.




n/n

TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe

3agava Komu 1151 ypaBHEHUH BBICIINMX MOPSAKOB. Y paBHEHHUS, IOy CKAIOIINE

IMOHMKXCHUE ITOpsAaKaA.

B pesynbrare paOOTHI Ha IPAKTUYECKUX 3aHATHIX CTYACHT CTABUT 3a1ady Komm aiist ypaBHEHUS n-ro
MOPSJIKA, TOHWKAET MOPSIIOK YPaBHEHUS B CIIydasiX, KOTJla ypaBHEHUE HE COJIEPXKUT Y, HE COJAEPIKUT X WIH
SIBJISIETCS. OTHOPOJHBIM OTHOCUTENFHO Y M €T0 MPOU3BOJIHBIX, a TAKXKE PEIIAET COOTBETCTBYIOLIUE 3a4a4U
Komu.

Jluneitable nudpepenHnmanbHbe ypaBHEHHUS BBICIINX MOPAIKOB. JInHEHHas 3aBUCUMOCTD

Y BPOHCKUAH.

B pesynbrate paboThI Ha MPAKTHUECKUX 3aHATUAX CTYJICHT ONPEENsAeT TMHEHHYIO 3aBUCUMOCTD U
HE3aBHCUMOCTbH CHCTEMBI (DYHKIINH, BEIYHUCIIIET OTPEeTUTENb BpOHCKOTO, a TaKXKE CTPOUT
(yHIaMEHTABHYIO CHCTEMY PEIeHUH IS IMHEHHBIX OHOPOAHBIX ypaBHEHHH.

JluHeliHble OJJTHOPOAHbIE YPaBHEHHSI C IOCTOSHHBIMU K03 duimenTamu (ciryqan

JCHCTBUTENIBHBIX Pa3IMYHBIX KOPHEN).

B pe3ynbpTate paboThI Ha IPAKTHUECKUX 3aHATUSAX CTYACHT COCTABIIACT XapaKTePHUCTHIECKOE ypaBHEHNE
JUIS IMHEHHOT0 OAHOPOJHOTO YPaBHEHHUS € MOCTOSHHBIMU K03(GHIeHTaMU, HAXOIUT €ro KOPHHU U 110
HHUM CTPOUT (yHAAMEHTAIBHYIO CUCTEMY PEIICHNUI 1 00111ee peleHne ypaBHEHUSL.

10

JluneliHbIe OTHOPOIHBIC YPABHEHHUS C MMOCTOSTHHBIMH KO3 HUIIMEHTaMH (CITydaid

KPaTHBIX U KOMIUIEKCHBIX KOPHEH ).

B pesynbrate paboThI Ha MPAKTHUECKHUX 3aHATUAX CTYICHT CTPOUT (PYHIAMEHTAIBHYIO CHCTEMY PELICHUH
u o0l11iee peleHue Ui cIy4aeB KpaTHBIX JeHCTBUTENILHBIX KOPHEH U KOMILIEKCHO-CONPSKEHHBIX KOpHEH
XapaKTEepPUCTUYECKOTO YPaBHEHHUS], a TAK)KE 3alIUCHIBACT PELICHUE B TEPMUHAX IKCIIOHEHT, CTEIICHEH U
TPUTOHOMETPUYECKUX (YHKIIHH.

11

JluHeliHbIe HEOAHOPOIHBIC YPAaBHEHHUS C IOCTOSTHHBIME KO3 durrentamu. Meron

noabopa (HeonpeaenéHHbIX K03 UIITUESHTOB).

B pesynprare paboThl Ha IPAKTHYECKUX 3aHATHAX CTYACHT ONpeAeIsieT BUA YaCTHOTO PEIICHHUS
HCOJHOPOAHOI'O YPABHCHHA 11O BUAY npaBoﬁ qacCTu (MHOI‘O‘JJ’IGH, 9KCIIOHCHTA, CUHYC, KOCUHYC U UX
MIPOM3BECHUS), KOPPEKTUPYET STOT BUA € YIETOM PEe30HAHCa U HAXOIUT 00IIIee pelIeHHEe HEOJHOPOTHOTO
YpaBHCHUSL.

12

JIuneiinbie HCOAHOPOAHBIC YPABHCHHSA C IIOCTOAHHBIMU KOB(I)(bI/II_II/ICHTaMI/I. Merton

BapHUallly MPOU3BOJILHBIX MOCTOSIHHBIX (JIarpamxka).

B peE3yIbTATE pa6OTBI Ha MPaKTUYCCKUX 3aHATHUAX CTYJACHT NPUMCEHACT MCTOA BapHUallii IPONU3BOJIbLHBIX
MTOCTOSIHHBIX JUTSl YpaBHEHHUH C MPAaBOi YacThIO 00IIEro BUAA, COCTABIISET U PEIIaeT CHCTEMY JIMHEHHBIX
YpaBHEHHH 151 IPOU3BOAHBIX BapbUPYEMbIX (DYHKIMI M 3aIMCHIBAET 00IIee peneHne HeOJHOPOIHOTO
YpaBHEHMUSL.

13

YpaBHeHus Dunepa.

B pe3ybTaTe pa6OTI)I Ha MPaKTUYCCKUX 3aHATHUAX CTYACHT pacno3HaéT YpaBHCHUC Bﬁnepa, CBOJOUT €ro K
YpaBHCHHIO C MOCTOAHHBIMUA KOS(l)(l)I/IHI/IeHTaMI/I C IOMOIIBIO 3aMCHBI X = e?, peuIacT COOTBETCTBYIOIIIECC
ypaBHEHHE U BBITIOJHSIET OOPaTHYIO 3aMEHY.

14

VYpaBHEHUs, CBOAAIIMECS K YPaBHEHUAM Dilsiepa U APyTUM TUIIAM.

B pesynbrarte paboThI Ha MPAKTHUECKHUX 3aHATHUSAX CTYAEHT PACIIO3HAET ypaBHEHHsI, KOTOPBIE CBOISTCS K
ypaBHEHUsIM Diifiepa MM K ypaBHEHHUSIM C ITOCTOSTHHBIMU KO3((UIIEHTaMH ¢ TIOMOIIBIO CHENNATBHBIX
3aMEH, BBITIOJIHSET 3TH 3aMCHBI M HAXOJUT PEIICHHE HCXOIHOTO YPaBHEHHUS.

15

Kpaesble 3anaun 115 audhepeHnnaibHbIX ypaBHEHUH BTOPOTo MopsiaKa.

B pesysbrare paboThl Ha MIPAKTHYECKUX 3aHATHIX CTYACHT CTABUT KPACBYIO 3ajady, MoA0upaeT ooiee
PCUICHUC YPAaBHCHUA U HAXOAUT 3HAUCHUSA IMTPOU3BOJIBHBIX MTOCTOSAHHBIX U3 TPAaHUYHBIX yCJ'IOBHfl, a TaKXKC
HCCJIEAYET BOIIPOC O CYMICCTBOBAHUU U €AUHCTBCHHOCTU PCHICHUS KpaeBoﬁ 3aga4u.

16

3anaga [ltypma — JInyBumis. CoOCTBEHHBIC 3HAUCHUSI M COOCTBCHHBIC (DYHKITHH.
B pesynprare paboThl Ha IPAKTHYECKUX 3aHATHIX CTyIEHT cTaBUT 3anady Llltypma — JlnyBuimis, HaxoauT




n/n

TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe

COOCTBEHHBIE 3HAYCHUS U COOTBETCTBYIOIINE MM COOCTBEHHBIE (DYHKIMH IS TPOCTEHIINX KPaeBbIX 3a/ad,
a TaKkXKe IPOBEPSET CBOWCTBO OPTOrOHATBHOCTH COOCTBEHHBIX (DYHKITHH.

17

Pemenue nuddepeHnuanbHbIX ypaBHEHHH ¢ TOMOIIbIO CTENIEHHBIX PSJIOB.

B pesynbraTte paboThI Ha MPAKTHUECKUX 3aHATUSAX CTYIEHT NPEJICTABISAET PEICHUE JINHEWHOTO
muddepeHIransHOro ypaBHEHUsI B BUJIE CTEIIEHHOTO Psiia ¢ HEONpeAeNEHHBIMU KO HUITeHTaM U,
HaXOJHUT peKYppPEeHTHbIE (HOPMYJIIBI It KOI(GDHUINEHTOB Psiia U ONPEeIIsieT paAnyC CXOAUMOCTH
MOJY4YEHHOTO PEIICHHS.

18

Oco0sbie Touku u MeTo]1 Dpobdennyca (peryispHble 0cOOble TOUKN).

B pe3yabTaTe pa6OTBI Ha NPAKTUYCCKUX 3AHATUAX CTYACHT OIIPEACIIACT PCryJIApHBIC 0coOBIe TOUKH
I GepeHIMaTbHOTO YPaBHEHHS, COCTABIACT ONpEIeIIoNIee YpaBHEHUE U TI0 €r0 KOPHSM CTPOUT
petnreHus B Buze 0000MEHHBIX CTEIICHHBIX PSIOB.

19

Meton @pobenuyca (cirydail KpaTHBIX U PA3IMYAIOLINXCS HA [EJI0€ YHCIIO KOpHENN).

B pesynbrate paboThI Ha MPAKTHUECKHUX 3aHATUSAX CTYIEHT CTPOUT BTOPOE JIMHEHHO HE3aBUCUMOE
pemrenue MetogoM @pobeHuyca B cirydasx, KOria KOPHU ONPEENIOIEero YpaBHEHNS! COBIAJAI0T WIH
OTJINYAIOTCS Ha IIEJIOe YHCIIO, M 3allUChIBAET 00IIee PEIICHHE B OKPECTHOCTH PETYIIAPHON 0c000H TOUKH.

20

[IpeobpazoBanue Jlammaca. OCHOBHBIC ONIPEACIICHUS U CBOMCTBA.

B pe3yiabTaTe pa6OTBI Ha NPAKTUYCCKUX 3AHATUAX CTYACHT BbIYHCIIACT Hp606p330BaHI/IC Jlamnaca JJIA
OCHOBHBIX AJIEMEHTAPHBIX (DYHKIUH (IKCIOHEHTa, CHHYC, KOCHHYC, CTEIICHHAS (DYHKIINS ), IPUMCHSIET
CBOICTBa IMHEHHOCTH M TUPPEePESHINPOBAHI OPUTHHANA, a TAKXKE HAXOIUT H300paskeHUs MPOU3BOIHBIX
" MHTETPAJIOB.

21

OmnepaTopHBbIif METO pelIeHHsI THHEHHBIX TU(PEpEeHIINATbHBIX YPAaBHEHUH C

MOCTOSTHHBIMU K03 puimenramu.

B pesynbpTate paboThl Ha MPAKTUYECKUX 3aHATUSAX CTYACHT NEPeBONUT 3anady Komm s TuHeHHOTO

g GepeHIIaIb-HOTO YPaBHEHHS B aNredpandeckoe ypaBHEHHE OTHOCUTEIBHO H300pakeHHs, PEIIaeT 3TO
anreOpanyeckoe ypaBHCHHE U BRIIONHsET oOpaTHOe peoOpa3zoBanue Jlamiaca Ast HAXOXKACHHUS PELICHUS
HCXOJHOM 3a7auul.

22

Hcnons3oBanue Tabnuil mpeodpa3oBanus Jlammaca u TeOpeMbl CBEPTKH.

B pesynbTate paboThl Ha MPAKTHYECKUX 3AHATUSIX CTYACHT MOJIb3yeTCs TAOIUI[AMH COOTBETCTBHS
OPHTHHAJIOB U W300paXKeHHM, IPUMEHSET TEOPEMY CBEPTKHU [T HAXOXKICHHST OPUTHHAIIOB MIPOU3BEICHHU I
n300pakeHuii u periaet AuddpepeHInanbHbIe YpaBHEHNUS C TIPABOi YacThiO CHEHUATBLHOTO BU/IA C
MOMOLIBIO TIpeoOpa3oBanus Jlamnaca.

23

YucneHnHsle METOIbI pelieHus AuddepeHnnaIbHbIX YpaBHeHHH (MeTo1 Diiepa U MeTo
Pynre — Kytthi).

B pe3yabTaTe pa6OTBI Ha MPAKTUYCCKUX 3aHATHUAX CTYACHT pCaJIn3yCT SIBHBIN METOO Bﬁnepa JJIA
YHCJICHHOI'O pCHICHHUS 3a1a1r KOIHI/I, MPUMCHACT MCTO PyHFG - KyTTLI BTOPOI'O U IIeTBépTOFO nopsaka
TOYHOCTH, a TAKIKC CPABHUBACT TOUHOCTDH PA3JIMYHBIX YHUCIICHHBIX METOJAO0B Ha TCCTOBBIX IPpUMEpPaAX.

24

WTOroBBIi MPAaKTUKYM 110 METOJIaM pelieHus 1uddepeHnanbHbIX YpaBHEHUH IEpBOTro

H BBICHINX ITOPAAKOB.

B pesynbTate paboThl Ha NPAKTHYECKUX 3aHATUAX CTYACHT Paclo3HaET TN AudQepeHInaIbHOTO
YpaBHEHUS U BHIOMPACT PAIIMOHAIBHBIN METO/ €T0 PEIICHHs, YBEPEHHO NPUMEHSET H3YYEHHbBIE METOIbI
JUIS PeIICHNs] YPaBHEHHUH BIUIOTH 10 CHCTEM (TIOJrOTOBKA K CJIEIYIOLIEMY CEMECTPY) U ITPOBEPSIET
MOJTy4EHHbIE PEIICHHNS TOICTAHOBKOH B ICXOIHOE YPaBHEHHE.

4.3. CamocrosTenbHas paboTa 00yJarommxcsi.

n/n

Bun camocrosiTenbHOM paboTh

N3ydenue yueOHOM AUTEpATYphl U3 MIPUBEICHHBIX UCTOYHUKOB




n/n

Bun camocrosiTenbHO#M paboTh

HOI[FOTOBKa K IIPaKTHYCCKUM 3aHATHAM

IToaroroBska k HpOMe)KYTOQHOﬁ aTTeCTalu.

[ToaroroBka k TeKyIiemMy KOHTPOJIIO.

5. Ilepedenbp wu3AaHUI, KOTOpPBIE PEKOMEHIYETCS HCIOJIb30BaTh IPHU

OCBOCHHMH JTUCIUIIINHBI (MOJTYJIs).

yuebHoe nocobue /
A. . Mpimkuc. —
6-e u3m.,ucrp. —
Cankr-IlerepOypr :
Jlans, 2022. — 688
c.— ISBN 978-5-
8114-0572-5

Ne
bu6

o | PH nuorpaduuecko Mecto ocTyna

I € OIIMCAaHue

1 | Memuxkuc, A. 1. https://search.rsl.ru/ru/record/01004406831?ysclid=mc95fowwzr460783
Jlexuuu no Beictueit | 29
MaTeMaTUKe :

ITetposckuii, 1. T'.
Jlexuuu no Teopun
OOBIKHOBEHHBIX
Qg QepeHIaIbHbI
X YPaBHECHUH :
yaeOHoe rmocodue /
N.T. IlerpoBckwii ;
MO peaKiueit A.
J. Meimkuca, O. A.
OnelHuK. —
Mockga :
OUSMATIINT,
2009. — 208 c. —
ISBN 978-5-9221-
1144-7

https://znanium.ru/read?id=254610 (nata obpamienus: 23.06.2025)

Apnonba, B. 1.
OOBIKHOBCHHEIC
Qg depeHIraIbHbI
€ YpaBHEHHUS :
yuebnuk / B. U.
ApHombpa. — 2-¢
W3]I., CTEPEOTHUIT. —

https://znanium.ru/read?id=309171 (nara obpamenus: 23.06.2025)




Mocksa : MITHMO,
2020. — 341 c.—
ISBN 978-5-4439-
3254-5

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH(OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJB30BAaThCS TIPHU
OCBOEHUHU JTUCIUIUIMHBI (MOTYJIS).

- Hayuno-texunueckas o6ubimnoreka PYT (MUUT) (http://library.miit.ru);

- HWudopmammonnsiii mnopran Hayunas snexTpoHHas OubOiInOTEKa
eLIBRARY.RU (www.elibrary.ru);

- OOpa3zoBarenbHas mwiaTdopma «HOpai» (https://urait.ru/);

- DIIeKTPOHHO-0MOIMOTeUHAS cucTemMa M3aTebCTBA «JIanby»

(http://e.lanbook.com/);

- W HTEepHET-yHUBEPCUTET UH(}OPMAIMOHHBIX TEXHOJIOTUI
(http://www.intuit.ru/).

7. IlepeuyeHb  JWIEH3UOHHOTO H  CBOOOJHO  PACHPOCTPAHIEMOTO
IpPOrpaMMHOTO OOECIeYeHHs, B TOM YHCIE€ OTEYECTBEHHOTO IPOU3BOJICTBA,
HEO0OXOMMOTO JIJIsl OCBOCHUSI TUCIUTUTAHBI (MOTYJIsS).

- OnepanuonHas cuctemMa Windows;
- Microsoft Office;
- MS Teams;

- [TouckoBBIE CUCTEMEL.

8. Ommcanme MaTepHATbHO-TEXHUYECKOW 0a3pl, HEOOXOAMMOW st
OCYIIECTBICHUSI 00pa30BaTEIHLHOTO MPOIIecca MO MUCIUTUINHE (MOJIYITIO).

YyeOHble aynuTOpUM JUIsl TPOBEACHUS YUYCOHBIX 3aHSATUN, OCHAIIEHHBIC
KOMITBIOTEPHON TEXHUKON ¥ HAOOpamMu IEMOHCTPAITMOHHOTO 000PYI0BaHHS.
9. ®opma NpOMEKYTOUYHOM aTTECTALIUM:

DK3aMeH B 4 ceMecTpe.

10. OuieHOUHBIE MAaTEpUAIBI.

OH@HO‘{HLIG MaTCpualibl, IPUMCHACMBIC IIPU ITPOBCACHUU HpOMG)KYTO‘IHOﬁ

aTTecTally, pa3padaThIBAIOTCS B COOTBETCTBUM C JIOKAJIbHBIM HOPMATHBHBIM
aktom PYT (MUNT).
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