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I. IIEJIVL M1 3AJJAYM JACIUTLIMHBI

[emsimu ocBoeHus auctiuinabl «J{uddepeHnmanbapie ypaBHEHUS SBISIOTCS — (hopMupo-
BaHUE 3HAHUN, YMEHUN U HABBIKOB CTyJleHTa MO paznenaM «OObikHOBeHHBIE MU depeHIaIbHbIe
ypaBHEeHUS» U «Teopust TMHEHHBIX AU PEPSHINATHHBIX YPAaBHEHUH BBICIINX MOPSAKOB. CHCTEMBI
OOBIKHOBEHHBIX AU(depeHIInaIbHbIX YpaBHEHUNH. YpaBHEHHUS C YaCTHBIMU IPOU3BOIAHBIMY, (hop-
MHUPOBaHHE MPAKTHYECKUX YMEHUN W HABBIKOB, HEOOXOIUMBIX JJIsi IPUOOPETEHUS KBATU(PUKAIIUU
OakayiaBpa nefaroruyeckoro oopa3zoBanusi, GOpMHUPOBAHKE KIIFOUEBBIX CIEIHUAIbHBIX MPO(OUIBLHBIX
KOMIIETECHIIUH.

3ajaun JUCUUIIIINHBIL:
- J1aTh CIEUHUAJIbHBIC 3HAHUS 110 JUCIUTUIMHE.
- IOCTUYb JIOCTATOYHOI'O YPOBHS 3HAHWI, KaK OJHOW U3 IVIABHBIX JMCLMIUIMH HENPEPHIBHOIO aHa-
Jn3a.
- IaTh OpeJcTaBiieHue 0 poiu nuddepeHIanbHbIX YpaBHEHUN B (HOPMHUPOBAHUH HAYYHOTO MHUPO-
BO33pEHUSI.
- CIocoOCTBOBATH (DOPMUPOBAHHIO Y CTYICHTOB HABBIKOB PaOOTHI C yueOHOM, HAYYHOU U HAy4YHO-
METOJIMYECKOMN JIUTEPATYPOU.
- copMUpPOBaTH y CTYJACHTOB YMEHUS IPUMEHEHUS anmnapata AudQepeHuanbHbIX YpaBHEHHH 1715
pelieHus: pa3IuYHbIX TPUKIAJIHBIX 3a]1a4.

I1. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII:

2.1. Yuebnas nucuumuHa «/luddepennpanbaple ypaBHEHH» OTHOCUTCS K 4acTH, GopMupyemoit
y4acTHHKaMu 00pa30BaTeIbHBIX OTHOIICHUN

2.2. Ins u3yueHus: JaHHOW y4eOHOM MUCUUIUIMHBI (MOIYJsl) HEOOXOAMMBbI 3HAHMS, YMEHUS U Ha-
BBIKH, (POPMUPYEMBIC TTPEANICCTBYIOMUMU JTHCIIATITTHAMH -

Anrebpa, ['eomerpusi, Marematuueckuii anHanus, CopepxarenbHble OCOOCHHOCTH YriayO-
JeHHoro oOyuyeHus B oOmiem oOpasoBaHuM, [IpakTHka Mo MmosydyeHUI0 MEpBUYHBIX Mpodeccuo-
HATbHBIX 3HAHW U OTBITa MPO(ecCHOHANBHOMN 1eATEeTbHOCTH.

2.3. Ilepedenp mocnuenyromuX y4eOHBIX AUCIHUILINH, JUIsI KOTOPBIX HEOOXOIUMBI 3HAHUS, YMEHUS U
HaBbIKU, OpMUpYyEMbIE JaHHON y4eOHON AUCHUIUIMHOM:

YucneHHble METOJbl pElIeHHs ypaBHEHUH, MaremaTndeckue MOJENIM B €CTECTBEHHO-
Hay4YHOM U T'yMaHUTapHOM uccienoBanuu, CojepkareabHble 0COOCHHOCTH YIIIYOJIEHHOTO o0yue-
HUs B 001eM obpa3zoBanuu, opMupoBaHue pe3yabTaTOB OCBOEHUS 00pa30BaTeIbHON MPOrpaMMBl,
CoBpeMeHHBIE HAIPaBICHHS Pa3BUTH HAYKH, DIIEMEHTHI TEOPUH (QYHKIWH JEHCTBUTEIHHOTO U
KOMILJIEKCHOTO IepeMeHHoro, Hay4uHo-1ccnenoBarenbckas MpakTHKa.

I1l. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA JUCHUIIJINHBI:

HCpC‘ICHB IIaHUPYCMBIX PC3YyJIbTATOB O6y‘-ICHI/IH o JUCHUIIIIMHE, COOTHCCCHHBIX C MHANKAaTOPpaMH
JIOCTYDKCHHS KOMITCTCHITHM

Komnerenunus NHaukaTopbl KOMIIETEH- PesyabTarsl 00yueHust
10707

IIK-1 Crocoben wucrnonn- | AAK-nkl.1: npeoOpa3oBeiBact | 3nams:
30BaTh OCHOBHBIC MOJOJKe- | CTAHAAPTHBIC ~MATEMATHYECKHE | - ONPEICNCHNUs OCHOBHBIX MOHATHMH JHC-

BBIPAKEHHUS 110 OCHOBHBIM IIpa- | IIUILTHHBL
HUS (DYHTaMEHTAIBHBIX H

BUIIAM B PaMKaX 3ajau y4eGHO- | - (DOPMyIHPOBKH OCHOBHBIX IIPABHIL,
NPUKIIAZHBIX PA3ACIOB Ma- | 1o xypca, GOPMHPYET 3TH yMe- | ONPEIEISIOMIX CIOCOOH! BEITIONHEHHS
TCMATUKU [JI1 PCUICHUS | Hug y o0ydaromuxcs B Ipoluec- | oneparmi;




TEOPETHUECKUX M IPAKTH-
4ecKuX 3adad  y4eOHOro
xapaktepa, GOpMUPYET ITY
CHOCOOHOCTH 'y oOyuaro-
[IMXCS B TPOLIECCE peasiu-
3allu1 OCHOBHBIX MW JOIIOJI-
HUTEJIBHBIX [IPOTPaMM 00Y-
YCHUS MATEMAaTHUKE Ha CO-
OTBETCTBYIOIIEM YPOBHE

Cce peajlM3ald OCHOBHBIX U
JOTIOJTHUTEIBHBIX IpOrpamMm
o0y4JeHHsT MaTeMaTHUKe Ha COOT-
BETCTBYIOLIEM YPOBHE
HNAK-nkl.2: cTpouT, HCHONB3YS
QHAJIOTHIO, MHTEPIIPeTalid Ma-
TEeMaTHYSCKUX BBIPAXCHUI B
pa3IMYHBIX TPEIMETHBIX 00iac-
TSIX U PaKTHKE B paMKax 3ajad
yueOHOro Kypca, (GopMupyer
9TH yMeHHs y oOydarommuxcs B
Ipolecce pealu3anuyd OCHOB-
HBIX ¥ JOTOJHUTENBHBIX TPO-
rpaMM OOyYeHHS MaTeMaTHKe
Ha COOTBETCTBYIOILEM YPOBHE
(I1C)

HNAK-nk1.3: ctpout, Ucnonb3ys
QHAJIOTHIO, MaTeMaTHYeCKUe
MOZENU I KOHKPETH3HPOBAaH-
HBIX OOBEKTOB JPYrUX Ipe.-
METHBIX 00J1acTel U MPaKTUKH B
pamKax 3amad y4eOHOro Kypca,
¢dbopmupyer 3TH ymeHusi y o0y-
YalOUIMXCs B IPOLECCEe peau-
3al[Md OCHOBHBIX M JOIOJHH-
TENbHBIX TMPOTpaMM OOYUYCHUS
MaTeMaTHKe Ha COOTBETCTBYIO-
IIeM ypOBHE

NIK-nxl.4 000CHOBEIBAET
npeoOpa3oBaHus U NMPUMEHEHHS
ONpE/CIICHUN, YTBEPKICHUM U
mpaBuil  (QYHIAMCHTAIBHBIX U
NPUKJIJHBIX Pa3JesioB MaTrema-
THKH B paMKax 3a/1a4 y4eOHOro
Kypca, GpopMHUpYyeT 3TH yMEHUs
y o0ydJarommxcsi B Iporecce
peanu3anyi OCHOBHBIX M JO-
MOJIHUTENBHBIX HPOrpaMm 00y-
YEeHHs MaTeMaTHKE Ha COOTBET-
CTBYIOILIEM YPOBHE

- (hOpMYJIMPOBKH OCHOBHBIX TE€OpETHYE-
CKHUX TOJIOKCHUH AUCIUIUINHBIL.

ymems:

- KOHKPETH3UPOBaTh  (HOPMYJIHUPOBKH
MaTEMaTHYECKUX ONpENCNICHHH H yT-
BEPXKICHUH B COOTBETCTBHU C pa3ind-
HBIMH IETSIMU B PA3IIMYHBIX CUTYalNsAX;
- BBINOJIHATH BHOBb OIpEJIC/ICHHBIE JIeH-
CTBHSI B COOTBETCTBHH CO CHOPMYIHPO-
BaHHBIMU [TPABUIIAMH;

- Ha4yaJbHBIM OIBITOM IOCTPOCHUS HH-
TepHpeTaiii MaTeMaTHYECKUX BBIpaXe-
HUH B Pa3IMYHBIX NPEJIMETHBIX 001acTAX
U TIPAKTHKE;

- TPOBEPSTH BBINOJIHEHNE TPHU3HAKOB
OCHOBHBIX TOHATHH JAWCIMIUIMHBI Ha
KOHKPETHBIX 00BEKTaX;

- mpeoOpa3oBBIBaTh MaTEMaTHYECKHE
00BEKTHl B COOTBETCTBHHU C OIpPEIEIICH-
HbIMU LEJISIMH 11O ONHMCAaHHBIM HOITYCTH-
MBIM IIpaBUJIaM;

- CTpOUTH MATEMATUYCCKUC O0OBEKTHI B
COOTBETCTBUM C ONPCACICHHBIMU LECIIA-
MU IO JOITYCTHUMBIM IIpaBUJIaM;
Bnaoemy:

- HaYaJbHBIM OIBITOM IIOCTPOCHUS Ma-
TEMAaTHYECKUX MOJENeH Uil KOHKPETH-
3MPOBAHHBIX OOBEKTOB JAPYIHX Ipea-
METHBIX 00J1acTell U IPAKTUKH.

IK-2 crnoco0OeH BBHISBISTH
o0IIyI0 CTPYKTYpy Mare-
MaTHYECKOTO 3HAHUS, OIH-
CBhIBaTh B3aMMOCBSI3b MEX-
Iy pa3IMyHBIMHU pa3jeiaMu
MaTeMaTHKH, (OpMUpYET
3Ty CIOCOOHOCTH y 00Y-
YaIMXcs B Ipolecce
peanu3alii  OCHOBHBIX H
JOTIOJTHUTENBHBIX npo-
rpaMM oO0y4YeHHs MaTema-
THUKE Ha COOTBETCTBYIOLIEM
YpOBHE

NIK-nk2.1: onpezaenser
CTPYKTYPY OCHOBHBIX OIIpeze-
JIEHUH, YTBEP)KIEHUM U IIpaBuil
(byHIaMEeHTaNbHBIX M TPHUKIAM-
HBIX  Pa3/ieloB  MaTeMaTHKH,
(dbopmupyer 3TH ymeHus y o0y-
YalOIUXCA B MPOIECCE peaH-
3allMd OCHOBHBIX W JOTOJHH-
TENBHBIX MPOTrpaMM OOydeHHs
MaTeMaTUKE Ha COOTBETCTBYIO-
LIEM ypPOBHE.

MNJAK-nk2.2: onpenenser oduye
TIOHSTHS, TIPaBMJIa M yTBEpKJe-
HUSL Ui pa3sIMuHBIX PasJelioB
MaTeMaTHKH, (GOpPMHPYET 3TH
yMeHus y oOydaromuxcs B
MPOLIECCE peannu3aluyd OCHOB-
HBIX ¥ JIOTIOJHUTEIbHBIX MPO-
rpamMMm  OOy4eHHS MaTeMaTHKe
Ha COOTBETCTBYIOIIEM YPOBHE

3uameo.

-OCHOBHBIC TIOHSTHS, YTBEPKICHUS, TEO-
PUU ¥ METOJIBI;

- POJb MaTEeMaTHKU B MO3HAHUH TPHUPO-
bl U O0INeCTBa, €€ CBS3b C JPYTUMHU
HayKaMH,

- OCHOBHBIE MAaTEMAaTHYECKHE MOJEIH,
MPUMEHsIEMbIE B €CTECTBEHHBIX, TYMaHHU-
TapHBIX U COLIMANILHBIX HayKax.

Ymemos:

- IOKa3bIBaTh OCHOBHBIE YTBEPKACHUS,

- IPUMEHATh MaTeMaTU4YecKue 3HaHHS B
mpoIiecce pelreHust y4eOHbIX 3a1a4 IpHu-
KJIQAHOTO M MEXJIUCIUILUIMHAPHOTO Xa-
pakrepa.

Braoemy.

- MaTeMaTHYECKUMU METOJaMH PEIICHHUS
MPAKTHYECKUX M  MPOPECCHOHATBHBIX
3a/1a4 Pa3IUYHBIX MPEIMETHBIX U MEX-
MpeIMETHBIX 00JIacTel 3HAHWS.

IIK-4 cnocobeH ucnosn3o-
BaTh QITOPUTMUYECKUN

NJK-nk4.1 mnpeobOpazoBbIBacT
OCHOBHBIE BHJbl MaTeMaTHYe-
CKUX MOJE€NeH U METOJOB B CO-

3nameo:
- OTIPEICIICHUS] OCHOBHBIX IMTOHSITHN




MOJAXO0A TMpU MOCTPOEHUHU
MaTeMaTHUYEeCKUX MOJeIeH
U METOJIOB IS pEeIICHUs
TEOPETHUYECKUX U MPaKTH-
YECKUX 3a7ad Y4eOHOro u
HCCIICA0OBATCILCKOIO  Xa-
paktepa, GOpPMHpPYET 3Ty
CHOCOOHOCTH 'y oOy4aro-
IIMXCA B MPOILIECCE peasiu-
3allMd OCHOBHEIX M JIOIIOJI-
HUTEIBHBIX MporpamMm o0y-
YCHUS MAaTEMaTHKE Ha CO-
OTBETCTBYIOLIIEM YPOBHE

OTBETCTBHH C OINpPEJCIICHHBIMU
LENSIMH AJIsl PELICHUS] TCOPETH-
YECKUX M TPAKTUYECKUX 3a/1ad
y4e0HOTO M HCCIIEI0BaTEIBCKO-
ro Xapakrepa, (QOpMHPYET 3Th
YMEHUsI y 00yJaromuxcst B MMpo-
Liecce peanu3alid OCHOBHBIX U
JIOTIOJTHUTENBHBIX nporpamMmm
o0y4eHHs MaTeMaTuke Ha COOT-
BETCTBYIOIIEM YPOBHE
NJIK-nk4.2  uHTepmpeTUpyeT
OCHOBHBIE BHIBI MaTeMaTHYe-
CKHUX MOJEIEed U METOJOB B 3a-
JAHHOM KOHTEKCTE B COOTBETCT-
BUHU C OINpPEACICHHBIMH IEISIMU
IIPU PEIICHUN TEOPETHIECKUX U
MPaKTHYECKUX 3a7a4 W HCCIIe-
JIOBaTEIECKOTO Xapakrepa,
(dbopMupyeT 3TH yMEHHSA y 00y-
YaloIUXCA B MpoIlecce peau-
3alMM OCHOBHBIX M JIOIOJIHH-
TENBHBIX MPOrpaMM OOydeHHs
MaTeMaTuke Ha COOTBETCTBYIO-
1IIeM YpOBHE

HNIK-nk4.3 ctpour MaremaTH-
YECKUE MOJIETH M METOIBI UIS
pELICHUS]  TEOPETHUECKHX H|
MIPaKTHYECKUX 3a/ad y4eOHOTO
U HCCIENOBATENbCKOTO Xapak-
Tepa, GOpMHUPYET ITH yMEHHS Y
00yJaroIuxcs B Mpolecce pea-
JIM3allMK OCHOBHBIX M JOTIOJIHH-
TENBHBIX MPOrpaMM OOYyYeHHs
MaTeMaTHKe Ha COOTBETCTBYIO-
IIEM YPOBHE

- (OpMYITHPOBKH OCHOBHBIX MaTEMaTH-
YECKHX 3aKOHOMEPHOCTEN

Ymemns:

- pacmo3HaBaTh CHTYalWIO MPUMEHEHHUS
KOHKPETHOTO METO/a PEUICHHS MaTeMa-
THYSCKOH 337129,

- CTPOWTH MaTeMaTHYECKHEe OOBEKTH B
COOTBETCTBUU C OMNPEJCICHHBIMHU LIEs-
MU TIO JIOTTYCTUMBIM TpaBUiIaM;

- (QopMmupoBaTh IUIAH OCYIICCTBICHUS
peIlicHHs BBIOPAaHHBIM MATEMAaTHUCCKUM
METOJIOM;

- TIpeoOpa3oBBIBATh MAaTEMAaTHYECCKHE
OOBEKTH B COOTBETCTBHH C OIIPEIEICH-
HBIMH TEISIMU [0 ONHCAHHBIM JIOTTYCTH-
MBIM IIPaBWJIaM B paMKax peIIeHUs KOH-
KpETHOW MaTeMaTUYECKOH 3a7auu;

- ONpENeNATh PAMOHAIEHOCTh HCIONh-
30BaHUs TOr0 WJIM HMHOI'O0 KOHKPETHOI'O
MeToJia JUIsl pelieHus] JaHHOW MaTeMaTu-
YeCKOH 3a1a4uu;

- JIOKa3bIBaTh BBINOJHEHHE C(HOPMYIIH-
POBAaHHBIX CBONCTB 11 KOHKPETHBIX
00BCKTOB;

Bnaoemo:

- OIBITOM TIpeoOpa3oBaHUA 33JavHOI
CHTyallid B paMKaxX IIPHUMCHCHHS KOH-
KPETHOTO METO/Ia PEeIICHNUS,

- 3HAYATEIHHBIM OIIBITOM ITOCTPOCHUS
MHTEpIIPETAlMi MaTeMaTHYECKUX BbIpa-
JKEHHMH B pa3iM4HBIX TPEAMETHBIX 00Jac-
TAX U IPAKTUKE;

- ONBITOM TIOCTPOCHUA MATEMATUYCCKUX
Mozeneil Uil KOHKPETH3UPOBAaHHBIX 00b-
€KTOB JIPYTMX MpeAMETHBIX objacTe u
TIPaKTHKH.

IIK-5 cnocobeH wIoCT-
pHUpoBaTh XapaKkTepHbIe
4epThl MaTeMaTUKH  pe-
3yJbTaTaMu, OTHOCSIIUMHU-
Csl K pa3jIM4HbIM UCTOpUYE-
CKUM 3TalaM ee Pa3BUTHA,
ONUCHIBAaTh OOIIEKYIbTYp-
HOE 3HA4Y€HHE U MECTO Ma-
TEMaTHUKU B CHCTEME HayK,
B TOM YHCJIE B IPOLECCE
peaiv3allii OCHOBHBIX U
JOTIOJTHUTENBHBIX npo-
rpaMM oO0y4YeHHs MaTema-
TUKE

HUIK-nkS5.1 nepeuucnser oc-
HOBHBIC JTaIlbl Pa3BHTHUS MaTe-
MaTHKH W OCHOBHBIC JIOCTHXKE-
HUS 3THX ITaIlOB, B TOM YHCIIEC B
mpoIecce  peam3alii  OCHOB-
HBIX M JIOTOJIHUTEIBHBIX IPO-
rpaMM OO0y4eHHs MaTeMaTHKe.
NJIK-nk5.2 WIIOCTPUPYET
XapakTepHbIE YEepTHl MaTeMaTH-
KH, Ompeaessiomue ee oOre-
KyJIbTypHOE 3Ha4eHHE W MECTO B
CHCTEME HayK, pe3yJbTaTaMu,
OTHOCAIIMMUCS K Pa3IUYHBIM
HUCTOPUYECKHM 3TamaM €€ pas-
BUTHS, B TOM 4YHCJE B IpoLEcce
peanu3ald OCHOBHBIX U JI0-
TIOJHUTEJBHBIX IPOrpaMM 00y-
YEeHHS MaTeMaTHKe.

NAK-nk5.3 MpeACTaBIseT
(bparMeHTsI coepKaHUs
IIKOJIFHOTO Kypca MaTeMaTHKH
B HCTOPUYECKOM KOHTEKCTE, B
TOM YHCJIE B TIPOLIECCE pean3a-
LUU OCHOBHBIX U JOMOJHHUTEIb-
HBIX NIPOTpaMM OOy4YeHHs] Mare-
MAaTHKe.

3uame.

OCHOBHBIC ATallbl Pa3BUTHS MATEMaTHKH
M OCHOBHBIE JOCTHIKEHHS DTHUX DTAIIOB.
Ymemn:

COOTHOCHTH HOBEIC CBEICHHUS C HaIpaB-
JIEHUEM DAa3BUTHUSI MaTeMaTUKd u ¢op-
MYJIUPOBATh HOBBIE 3aJ]a4d B COOTBETCT-
BUHU C 3TUMH HaNPaBIECHUSIMHU.




IV. COAEP)KAHUE U CTPYKTYPA JUCHUIIJIMHBbI

4.1. O0beM AMCUMNIIUHBI U BUABI Y4e0HOI padoThI

Bun yueoHoit padoTsl Bcero 4a- Cemectp (-b1)
coB / 3a-
YeTHBIX / 8
¢[IHHUI

AyIuTOpHbIE 3aHATHUS (BCEro) 96 32 64

B ToMm umucie: - - - - -

Jlexum (JIek)/(DmnexTp) 48 16 32
[Tpaktuyeckue 3ausatus (I1p)/ (Dnextp) 48 16 32
JlabopaTtopHubie paboTs (JIab)
Kouncyabranun (Konc) 3 1 2
CamocrosiTesbHas padora (CP) 18 3 15
Bun npomexxytoyHol aTrecranuu (3aueT, dK3ameH), | 17 - 17
yacel (KoHTpoJIB) (3K3)
Kontpoms (KO) 10 - 10
KonrakTHasi pabora, Bcero (KOHT.paﬁ)* 109 33 76
OO6m1ast TpyA0€MKOCTb: 3a4€THBIC €UHUIIBI 4 1 3
9achl 144 36 108

4.2. ConepxaHue y4e0HOT0 MaTEPHAJIA U CHHIJIHHbI

Pa3nea 1. O0bIkHOBeHHBIE M PepeHnuaTIbHbIC YPABHEHUS NIEPBOI0 MOPAIKA

Tema 1. Juddepenumanbhbie ypaBHeHUs 1-ro nopsiika, pa3pelieHHble OTHOCUTENIBHO POU3BOI-
HOH

[Tonstue nuddepenumansHeix ypasHeHui. [lopsnok auddepenunansHoro ypaBHeHus. OObIKHO-
BeHHbIE MU depeHnmanpable ypaBHeHus. O01iee 1 yacTHoe peuieHue. [Ipumepsl NpuKIiIaaHbIX 3a-
Jla4, CBSI3aHHBIX ¢ AU PepeHInanbHbIMU YPaBHEHUSIMHU.

Juddepennunanbubie ypaBHEHHS IEPBOTO nopsAaka. 3anavya Komm 1 ee reoMeTpuyecKHii CMBICII.
VYpaBHeHHs1, pa3peniaeMble B KBaJIpaTypax: ¢ pa3AesICHHBIMU, C PA3ACIIIOIIMMUCS TEPEMEHHBIMU,
OJIHOPOJIHBIE OTHOCUTEIBHO NIEPEMEHHBIX.

VYpaBHeHUs B TONHBIX U depeHnnanax, ypaBHEHUS J0MyCKalOIINe HHTETPUPYIOIINI MHOKHUTEb,
JMHEIHbIE YpaBHEHUS U ypaBHEHUs bepHyiuu.

Tema 2. Tuddepennmanbhbie ypaBHeHUs 1-T0 Mopsiika Hepa3peleHHbIe OTHOCUTENIBHO MPOU3BO/-
HOH

I'eomeTpuueckuit cmbica nuddepeHanbHbIX ypaBHeHU nepBoro nopsaka. [lone nanpasieHui,
n3oKkiuHbL. Juddepennnansnoe ypaBHEHHE CeMENHCTBA HHTETPaIbHBIX KPUBBIX. Teopema CymiecT-
BOBaHUS U €IMHCTBEHHOCTH pemeHus 3aaaun Kommu. M3onuposannsie ocoObie Touku. Ocolble pe-
LICHMUSL.



YpaBHeHHUsI IEPBOTO TIOPS/IKA HE paspeluuMble OTHOCHTENbHO Y’ . Teopema CylecTBOBaHUS 1

€IMHCTBEHHOCTH pelienus 3anaun Komm nms rakux ypaBHeHuil. Ypasuenue Kiepo, ero odmiee u
ocoboe pemenne. OcoOble pereHrs ypaBHEHHS HE pa3pelIMMOro OTHOCUTEIBHO POU3BOIHOM.
Paznen 2. Teopusi inHeHHBbIX JU(PepeHINATBLHBIX YPABHEHH BHICIINX NOPAAKOB. CHcTEeMbI
00BIKHOBEHHBIX JH(PepeHIHATBHBIX YPABHEHHH. Y PaBHEHHS € YACTHBIMH IIPOM3BOAHBIM
Tewma 1. JIunetinbie nuddepeHImanbHbie YpaBHEHUS BBICITUX MOPSAAKOB. CHCTEMBbl 0OBIKHOBEHHBIX
muddepeHInanbHbIX ypaBHEHUH.

Jluneitnble nudepennnanbHbie ypaBHEHHs BBICIINX TOPAAKOB. OIHOPOIHbIE TUHEIHBIC ypaBHe-
Hus. JlnHeliHo 3aBUcUMBIe U He3aBUcHMbIe QyHKIMH. HeoOxonumoe ycinoBue TUHEHHOM 3aBUCH-
MocTu. JlocTaToOyHOE yCIOBUE IMHEHHOW HE3aBUCUMOCTH. Teopema 0 CTPYKType OOIIEero pelieHns
JIMHENHOI0 OTHOPOAHOIO ypaBHEHUS.

Jluneitnsie ogqHopoaHble quddepeHIanbHble YPABHEHUS C TOCTOSIHHBIMU KO3 PHUIIMECHTAMHU.
®opMmyIbl OOLIETO pelIeHUs] YPaBHEHMSI BTOPOIO MOPSAIKA Ul pa3IMUHBIX ClIydaeB KOPHEH Xapak-
TEPUCTUYECKOTO ypaBHEHUS. JIMHEHbIE HEOAHOPOIHBIE YpaBHEHM. TeopeMa o0 CTpyKType ero
obmero perreHusi. MeTo] Bapuanuy MpoU3BOIBHBIX MOCTOSIHHBIX M METO/] 110 TPABOW YacTH IS
HAax0’JI€HHS YaCTHOTO PELICHUs] HEOJHOPOJHOTO YPaBHEHHSI.

Jluneiinsie cucremsl audepeHnnanbHbIX ypaBHEHUH.

Tema 2. {uddepennmanpubie ypaBHEHUS ¢ YaCTHBIMH ITPOU3BOAHBIMU

[TonsaTne muddepeHaITb-HOr0 YpaBHEHUS B YaCTHBIX IPOU3BOIHBIX, €T0 OOIIETO PeIIeHHs U 3a1a-
yu Komm.



4.3. IlepeyeHb pa3aesioB/TeM AUCHUILTHHBI (MOTYJIsI)

Ne HaumeHnoBaHue pa3zaena/TeMbl Buabl yueoHoi padoThl, OueHovHbIe ®opmMupyeMble KOMIIe- Bceero
o/ BKJIIOYasl CAMOCTOSITEIbHYI0 padoTy 00y- cpeacTBa TeHIUH (MHIUKATOPBI) (B yacax)
YAIOUIMXCH, MPAKTHYECKYIO HOATOTOBKY
(npu HAJIMYKMHU) U TPYAOEMKOCTH (B Yacax)
Texuun IIpakr. JIa6. CPC
3aHATUS | 3aHATHI
1. Paznen 1. O0bikHOBeHHBbIE AU depen-
HHMAJIbHbIC YPABHEHHUS] I€PBOr0 MOPSi/I-
Ka
Tema 1. Juddepennuaibaple ypaBHEHUS [IpoBepounas pabora
1-ro nopsiaka, pa3pemeHnbie OTHOCUTENb- | 10 10 2 KonrposnbsHast paborta MK-1,ITK-2,[TIK-4, TIK-5 | 22
HO MPOM3BOJHON NunuBuayanbHble ce-
MECTPOBBIE 3aJaHN
Tema 2. Jluddepennnaibaple ypaBHEHUS 6 6 1 [IpoBepounas pabora TK-1.TIK-2 TIK-4. TIK-5 | 13
1l-ro mopsmka HepaspelieHHbIE OTHOCH- WHauBuayaNnbHEIE Ce- ’ ’ ’
TENILHO TIPOU3BOTHOH MCCTPOBBIC 3aJaHUS
2. Paznen 2. Teopuss auHeiHbIX audde-
PEeHUHMAIBbHBIX YPABHEHUI BBICIIUX I10-
psaakoB. Cucrembl 00BIKHOBEHHBIX
aupdepeHunaTbHbIX YPaBHEHHUIA.
YpaBHeHMsI ¢ YACTHBIMHU POM3BOAHBIM
Tema 1. Jluneiinsle nuddepeHnnanbHbIe IIpoBepounas pabota
YpaBHCHUSA BBICHINX IMOPAOKOB. Cucremsl | 12 12 5 KOHTpOJ’ILHaH paﬁoTa HK-],HK-Z,HK-4, IIK-5 | 29
OOBIKHOBEHHBIX T epeHIInaTbEHBIX WHuBuayanbHEIE ce-
YPaBHCHUH. MECTPOBbIE 3aJaHHsI
Tewma 2. lnuddepenunansusle ypaBHEHUS [IpoBepounas pabora
C YaCTHBIMHU NIPON3BOAHBIMHA 20 20 10 KOHTpO_]‘[LHa}I pa60Ta HK-I,HK-2,1‘[K-4, IIK-5 | 50
NuauBunyanbHbIE ce-
MECTPOBBIE 3aJaHUs
HUTOI'O (B yacax) | 48 48 18 114




4.4, MeToan4yecKue YKa3aHUs MO0 OPraHU3AIHU CAMOCTOSITE/IbHOI padoThl CTY/IEHTOB

CamocrosTenbHas paboTa CTYACHTOB OPUEHTHPOBAaHA Ha JalibHEiIIee COBEpPIIEHCTBOBAHHUE
ux yMeHI/Iﬁ Mo CaMOCTOATCIIBHOMY OBJAACHHUIO 3HAHUAMU TCOPCTUUCCKOIO M IMPAKTHUYCCKOI0o Xa-
pakTepa, oBJIaicHue NPOo(ecCHOHAIBHBIMA YMEHUSIMH B 00J1IacTH 00pa30BaTEeIbHOM, BOCIIUTATEb-
HOH, KYJIbTYPHO-IIPOCBETUTEIBCKON U HAYYHO-UCCIIEI0BATEIbCKON NEATEIbHOCTH:

1) wucnonp30BaHKE PA3TMYHBIX HH()OPMAIIMOHHBIX PECYPCOB IS BBINOJIHEHHS 3a/IaHUil;
2) CcaMOCTOATEIILHOE HM3YYCHHE HAyYHOH, HayYHO-METOIMYECKOM, METOIUYECKOW M ydeOHOH

JIUTEPATYpPHI 110 TEME UCCIIEIOBAHMS;

3) cocTaBJeHUE KOHCIIEKTOB H3y4aeMbIX HH(POPMAIIMOHHBIX MAaTEPHUAJIOB,;
4) BBINOJIHCHUE UH/IMBUIyaTbHBIX CEMECTPOBBIX 33/IaHUM, X O(OPMIICHUE U MPEACTABICHHE.

BapuaHThl THAMBUAYAIBHBIX CEMECTPOBBIX 3aJIJaHHI MOYKHO B3STh Ha 00pa30BaTEIbHBIN MOP-
tane UT'Y Educa (Kypc «/Iuddepennmanbubie ypaBHEHH»).

V. YYEBHO-METOANYECKOE U UTH®OOPMAIMOHHOE OBECIIEYEHHUE JUCLH-
IIJIMHbI:

a) OCHOBHAasl JIUTEpaTypa

1) Acramosa U.B. Tuddepenuuansupie ypaBHeHUS [ DIEKTPOHHBINA pecypc]: yuel.-paxT.
rmocoOue, yueO. i CTyA. BYy30B, 00yd. 10 crell. "MatT. MeTo/ibl B 5KOHOMHMKE" | Jip. Mart. crer. / 1.
B. Acramoga, B. A. Hukumkun. - 9BK. - M.: U3a. neatp EAOU, Y. 2. — 2011, - Pexxum nocryna:
OU3 "bubauorex".

2) T'onoeko E. A. YpaBHeHus: MaTeMaTHYeCKO# (DU3UKH. PyKOBOJICTBO K PELICHHUIO 3a/1a4:
yueb. mocobue: B 2 u. / E. A. ['onosko; pen.: M. B. ®ananees, I'. A. Tpenéna; UpkyTtckuii roc. yH-
T, IH-T MaTemMaTuku, 5KOHOMUKH U uH(opM. - Upkyrck: U3a-so UT'Y, 2014.

Y. 1.-2014.-130c. (48 3k3)

4. 2.-2014. - 142 c. (48 3K3)

3) Hdemumoruu b. I1. [Iuddepennnansusie ypasuenus / b. I1. Jlemunosuy, B. I1. Moaenos. -
Mocksa: Jlanb, 2008. - 288 c. - (Knaccuueckast yueOHas 1uTepaTypa o MaTeMaTHke). - Pexum
nocryna: ObC "U3narensctBo "Jlanp".

4) EmenbsanoB B. M. YpaBHeHus1 MaTeMaTHUeCKO# (Gu3nKku: yueOHOE TOCOOHE IS CTY/L. BY-
30B (Tpud YMO / B. M. EmenssinoB, E. A. Poibakuna. - CII0: Jlans, 2008. - 224 c. (103k3)

6) Mapruncon JI. K. Jluddepennuansabie ypaBHeHUs MaTeMaTrueckoit dusuku/ JI. K. Map-
tuHcoH, 0. U. Marnos. - U3n. 3-e, uctip. - M.: MI'TY um. H. O. Baymana, 2006. - 368 c. (8 7k3.)

0) 10MOJIHUTEIbLHASI JIATEpPATypa
1) AprembeBa C. B . YpaBHeHust MaTemaTndeckoil ¢pusuku. OCHOBHBIC 3aauu JIJIsl TUIIEPOOIAYe-
CKUX U napaboinyeckux ypaBHeHUi: yueb. nocobue / C. B. Aprembena; Boct.-Cub. roc. akaa. 00-
pazoBanus. - Upkyrck: U3a-so BCT'AO, 2013. - 131 c. (4 3k3)
2) Banbuugepos 10.B. Tuddepenimanpabie ypaBHeHus [ DIeKTPOHHBIN pecypc] : [yued. mocodue]
/ 1O. B. Banbsriudepos. - OBK. - M.: U3n-Bo Mock. Toc. yH-Ta 5KOHOMHUKH, CTATUCTUKU U UHPOP-
MaTtuku, 2004. - Pexxum noctyna: DIeKTpOHHBINA YUTaNbHBIH 3a1 "bubarnorex".
3) Crenanos B. B. Kypc nuddepennunanbHbix ypaBHeHH: yued. 1j1st roc. yH-ToB / B. B. Cremanos.
- 9-e mw3n., crep. - M : KomKHura, 2006. - 468 c. (5 Dk3)
4) Tuxonos, A. H. YpaBueHust MaTeMaTH4eCKO# (GU3MKH [ DICKTPOHHBINH pecypc]: yued. A CTy/I.
¢wu3.-mart. crert. yH-ToB / A. H. Tuxonos, A. A. Camapckuii. - 7-e u3z. - OBK. - M.: U3g-so MI'Y :
Hayxka, 2004. - 800 c. Pexxum noctyna: DneKTpoHHBIN YuTaIbHBIN 321 "bubnuorex".
5) Dubcronbir JI. 3. luddepenimansabie ypaBHeHus : yueo. i ¢pus. u pus.-mar. ¢ax. yH-toB / JI.
3. Dnbcronbil. - 8- uza. - M.: M3a-so JIKU, 2014. - 309 c. (70 Dk3)



http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%93%D0%BE%D0%BB%D0%BE%D0%B2%D0%BA%D0%BE%2C%20%D0%95%D0%BB%D0%B5%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%94%D0%B5%D0%BC%D0%B8%D0%B4%D0%BE%D0%B2%D0%B8%D1%87%2C%20%D0%91%2E%20%D0%9F%2E
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%95%D0%BC%D0%B5%D0%BB%D1%8C%D1%8F%D0%BD%D0%BE%D0%B2%2C%20%D0%92%2E%20%D0%9C%2E
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9C%D0%B0%D1%80%D1%82%D0%B8%D0%BD%D1%81%D0%BE%D0%BD%2C%20%D0%9B%D0%B5%D0%BE%D0%BD%D0%B8%D0%B4%20%D0%9A%D0%B0%D1%80%D0%BB%D0%BE%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%90%D1%80%D1%82%D0%B5%D0%BC%D1%8C%D0%B5%D0%B2%D0%B0%2C%20%D0%A1%D0%B2%D0%B5%D1%82%D0%BB%D0%B0%D0%BD%D0%B0%20%D0%92%D0%B0%D0%B4%D0%B8%D0%BC%D0%BE%D0%B2%D0%BD%D0%B0
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A1%D1%82%D0%B5%D0%BF%D0%B0%D0%BD%D0%BE%D0%B2%2C%20%D0%92%D1%8F%D1%87%D0%B5%D1%81%D0%BB%D0%B0%D0%B2%20%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A2%D0%B8%D1%85%D0%BE%D0%BD%D0%BE%D0%B2%2C%20%D0%90%D0%BD%D0%B4%D1%80%D0%B5%D0%B9%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%AD%D0%BB%D1%8C%D1%81%D0%B3%D0%BE%D0%BB%D1%8C%D1%86%2C%20%D0%9B%D0%B5%D0%B2%20%D0%AD%D1%80%D0%BD%D0%B5%D1%81%D1%82%D0%BE%D0%B2%D0%B8%D1%87

B) NepHOAMYECKUE U3TAHUS

I) CHHCOK aBTOPCKUX METOAMYECKUX Pa3padoTok:
1) AprembeBa C.B., Kypssikoa T.C. O0bikHOBeHHBIE U] PEpeHITMATBHBIC YPAaBHEHUS: OCHOBHBIC
BUJBI U METONbI perieHuii. Yuebnoe nocodbue / C.B. AprembeBa, T.C. KypbskoBa. — MpkyTck:
00O «Pempouertp Al», 2019. — 80 c.
2) AprembeBa C. B . YpaBHenus marematudeckoil ¢pusuku. OCHOBHbBIE 3a/1a4M I THIIEpOOIHYe-
CKHMX M Tapaboimueckux ypaBHeHuid: yueO. mocobue / C. B. AprembeBa; Boct.-Cub. roc. akan. 00-
pazoBanus. - Upkyrck: M3n-8o BCT'AO, 2013. - 131 c.

1) 0a3bl JaHHBIX, THPOPMALMOHHO-CIIPABOYHbIE U TOUCKOBbIE CHCTEMBI

1. http://ibooks.ru/ Dnekrponno-6udmmoreunas cucrema (3bC) iBooks.Ru. YueOuuku u yueObHbie
ocoOust 11l YHUBEPCUTETOB

2. O0O»bubmmorex» Axpec pocryna: https://isu.bibliotech.ru/

3. http://e.lanbook.com DnexTponHo-0nbMMOTEYHas cucteMa (ObC) Ha iatdopme n3narenbcTBa
«JIanb»

4. http://www.biblioclub.ru Dnekrponno-6ubnunoreunas cuctema (ObC) YHuBepcurerckas 6uo-
JIMOTEKA OHJIAH

5. http://standart.msu.ru/node/88 [Dnexkrponnsiit pecypc]. — URL:

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHHUE JUCHUITJINHbBI
6.1. ITomemenus u 060pyT0BaHNe

[Tomemienust — yueOHbIE ayTUTOPHH I IPOBEACHUS YIEOHBIX 3aHATHH, MPETyCMOTPEHHBIX
yueOnbM mmanom OITOIT BO 6axanaBpuara, ocHaleHsl 000pyJ0BaHUEM U TEXHUYECKUMHU CPECT-
BaMU 00y4YEeHHUS.

[TomereHust Ui caMOCTOSTEIBHOM PabOThl 00YYAIOLIMXCSl OCHAIIEHBI KOMITBIOTEPHOM TeX-
HUKOHM C BO3MOXHOCTBIO MOAKIIOYEHUS K ceTH «HTepHeT» u 0becrieyeHreM J10CTyIa B 3JIEKTPOH-
HYI0 HH(pOopMalMOHHO-00pa3oBareibHyto cpeny PI'BOY BO «UT'Y».

CrneunanbHble TOMEUICHHUS:
- yueOHasl ayJJUTOpUs AJIs POBEACHUS 3aHATUH JIEKIIMOHHOTO TUIIa, CEMUHAPCKOT0 TUIIA, TPYIIIO-
BBIX U UHAVBUAYAIBHBIX KOHCYJbTAMM, TEKYIIETO KOHTPOJISA
Aymutopus Ha 60 mocagoYHbIX MECT, YKOMIUIEKTOBAaHA CIEUATN3UPOBAHHON yueOHOM Mebembio 1
TEXHUYECKUMHU CPEJICTBaMU O0yUYeHUS, CIYKAIUMHU JUJIs IPEACTaBIEHUsI HHPOpMaUU B OOJIBIION
ayIUTOPUHU:

OobopynoBanne
Kononku aktuBHBIe MicroLab 3KII] 3 nepeBo ¢ BHemHNM ycmutenem, kommbiotep Celeron J 352,
komnbroTepHbIN ctoi (1400*700%800) onbxa, mpoektop XGA BenQ PB
[Tomernenue (KOMIBIOTEPHBIN Ki1acc) Ha 38 MOCaT0YHBIX MECT, OCHAIIIEHO KOMIBIOTEPHON TEXHU-
KOI ¢ BO3MOXHOCTBIO MOAKIIOUeHU K ceTd "MHTepHeT" 1 obecnieueH 10CTYI B 3JIEKTPOHHYIO UH-
(dbopMarmoHHO-00pa3oBareabHy0 cpeay opranmzanuu: Kommerorep Z-Comp Core 2 Duo E7400
(Cucremnsrii 6110k B komruiekte, Morutop Samsung 743N)-38 mr; Kommyratop DGS 1018 D;
Kommyrarop 8 port Compex DSG1008 E-net Switch;
Kommyrarop DES-1226G 24*10XMDb noptos2*SFP HeorpanudeHHsblit 10Ty K cetd MHTEepHET.

6.2. JIneH3MOHHOE M MPOrpaMMHoOe obecrieueHue

Windows XP (Homep JIunien3uu Microsoft 19683056)

AnTuBupyc Kaspersky (®opyc KoutpaktNe04-114-16 ot 14H0516pn2016r KES Cuer NePCI[3-
000147 u AKT o123n050ps 20161 JIntiNe1B08161103014721370444)


http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%90%D1%80%D1%82%D0%B5%D0%BC%D1%8C%D0%B5%D0%B2%D0%B0%2C%20%D0%A1%D0%B2%D0%B5%D1%82%D0%BB%D0%B0%D0%BD%D0%B0%20%D0%92%D0%B0%D0%B4%D0%B8%D0%BC%D0%BE%D0%B2%D0%BD%D0%B0
https://isu.bibliotech.ru/

LibreOffice (LGPL-3.0, MPL 2.0)

MSOffice2007 (Homep JTuriensun Microsoft 43364238)

7-zip (GNU LGPL)

VLC (L-GPL-2.1+)

Mozilla Firefox (GNU GPL, GNU LGPL)

WinDjView (GNU GPL)

XnView MP (GecrutaTHast 17151 HEKOMMEPYECKOTO M/HiIi 00pa30BaTeIbHOTO HCIOIb30BAHM)
Acrobat Reader DC (YcnoBust nmpaBooO:iagaTens

YcnoBust HCIOIB30BaHMUs 10 cebuike: http://wwwimages.adobe.com/
content/dam/acom/en/legal/licenses-terms/pdf/PlatformClients PC_WWEULA-en_US-
20150407_1357.pdf)

windows 7 (Jorosop Ne03-015-16

[Toamucka Ne1204045827)

AnruBupyc Kaspersky (®opyc KonrpakrNe04-114-16 ot 14H056ps2016r KES Cuer NePCIL[3-
000147 u AKT o123H050ps 20161 JIuuNe1B08161103014721370444)

LibreOffice (LGPL-3.0, MPL 2.0)

PeaZip (GNU GPL, GNU LGPL)

MSOffice2007 (Homep JTurensun Microsoft 43364238)

VLC (L-GPL-2.1+)

Mozilla Firefox (GNU GPL, GNU LGPL)

WinDjView (GNU GPL)

XnView MP (6ecriaTHast 111 HEKOMMEPYECKOTO H/HITH 00pa30BaTeIbHOIO HCITOJIb30BaHHS )
Acrobat Reader DC (YcnoBust npaBooGiagaress

YcnoBus ucnosb30BaHus 1o cebiike: http://wwwimages.adobe.com/
content/dam/acom/en/legal/licenses-terms/pdf/PlatformClients PC_ WWEULA-en_US-
20150407 _1357.pdf)

SMART NoteBook (Hanuure HHTepaKTHBHOM JOCKH aBTOMATHYECKH MPEIOCTABIISIET JTUIICH3UIO
Ha mpoaykt SMART NoteBook SMART Notebook Software license)

VI1.OBPA30OBATEJIBHBIE TEXHOJIOTI'MHU

B o0pa3zoBarenbHOM mpoliecce HUCHONb3YIOTCS AaKTHBHBIE W HMHTEPAaKTUBHBIE (OPMBI
MIPOBEJICHUS 3aHATHI (3BpUCTHYECKHE Oeceqbl, TEXHOJIOINH Pa3BUTHS KPUTUUYECKOTO MBILIUICHHUS,
CEeMUHApbl, TPYNIOBbIE JUCKYCCHU; U aKTUBHBIE METOJbl OOYyYEHHUs: MPOOJEMHBIN, YaCTHYHO-
MIOMCKOBBIM, TIOWCKOBBIM), pa3BUBaKOLIME Yy O0OyYarolmMXCs HABBIKOB KOMAHJIHOM paboThl,
MEXJIMYHOCTHOW KOMMYHMKAIUW, MPHUHATUS pEIIeHHH, JIMACPCKUX KadecTB U (OpMHPYIOLIUE

KOMIICTCHIIUHU.

VIILLOOHEHOYHBIE MATEPHUAJIbI JJIS1 TEKYIIEI'O KOHTPOJISA YCIIEBAEMOCTH
U IIPOMEKYTOYHOM ATTECTALIUA

8.1. OneHoYHbIE CPEACTRA IS MPOBEAEHUS TEKYIIEro KOHTPOJIS YCIeBaeMOCTH
Tembt nposepounbIX U KOHMPOILHBIX padoOm:

emoncmpayuonnvie eapuanmsut
Pasnea 1. O0bikHOBeHHBIE TP depeHIHATBHBIC YPABHEHHS MIEPBOr0 MOPSAKA
2
+2y-3
1) 4xdx—3ydy=3x2ydy—2xy2dx, 2) y':y—2+4l+2, 3) y'=%,
X X X—



2
4) y‘—%:xz, y(1)=0, 5) y2dx+| x+e¥ |dy=0, y(e)=2,
6) y+xy =(1+xe*y?, y(0)=1, 7) 3x2eydx+(x3ey—1)dy:0,

Pasznen 2. Teopus imHelHBIX U@ PepeHIHATBHBIX YPABHEHUH BRICIINX MOPSAAKOB. CHCTeMBbI
O00BIKHOBEHHBIX MM (pepeHINANBHBIX YPABHEHHIl. Y PaBHEHHS C YACTHBIMHA NPON3BOJIHBIM

1)y +3y"+2y =1—x° 2) ¥y -4y'+5y 2y =(16 —12x)e~*

3) y'+2y =4e*(sinx+cos x) 4) y"'—100y' = 2061 +100cos 10x
2

5) y'+nly=——, y(0)=3, y(0)=0

COS 1tX

8.2. OneHo4Hble cpeacrea aJis l'[pOMC)KyTO‘lHOﬁ aTTeCTallum B (l)OpMe IK3aMcHa.

IIpumepHBbIii IepeyeHb BONPOCOB U 3a/IaHNI K IK3aMeHY

1. Tlonsatue 0OBIKHOBEHHOIrO IU((EepEeHINATBFHOIO YPaBHEHUS, €ro nopsjika, odliee U 4acTHOe
pelIeHue.

3agaua Komm. Teopema cyniecTBOBaHUs U €AMHCTBEHHOCTH pelieHus 3anauu Komm.
W3omupoBanHbie ocoObie ToukH. [loHsATHE 0COOOTO perieHusl.

w N

!
4. VYpaBHEHUs NEPBOrO MOPsJKA, Pa3pEeLICHHbIE OTHOCUTEIBHO Y , €ro cumMMeTpudeckas Gpopma.

VYpaBHEHUs ¢ pa3pelieHHBIMU U PA3JIEISIOMUMUCA IEPEMEHHBIMU, UX Pa3peIIuMOCTh B KBaJ-
paTypax.
5. Onnopoanble nuddepeHnanbHble YpaBHEHUS TEPBOr0 MOPSAIKAa OTHOCUTENBHO MEPEMEHHBIX,
UX pa3peirMoCTh B KBaJpaTypax.
JIuHeltHble ypaBHEHUS U ypaBHeHUs bepHyn, GopMysibl UX 00IEro pemeHus.
VYpaBHeHUs B IONHBIX Ju(depeHnnanax ero pa3pemmMocTb B KBaJIpaTypax.
VYpaBHEHME, AOMYCKAIOLIEE NHTENPUPYIOIUI MHOXKHUTED.

) o !
I'eomeTprUYECKUI CMBICII YPABHEHUH IIEPBOTO MOPAJIKA, Pa3pelIeHHBIX oTHOCHTENBHO Y . Tlo-

© oNO®

Jie HanpaBieHu. MI30KIUHBI.

10. Ypasuenue Kiepo, cBOICTBO ero o0Iiero u 0codoro pemeHuu.

11. JIuneitHO 3aBUCUMBIE, TUHEITHO HE3aBUCUMBbIE QYHKIMH. JOCTaTOYHOE yClIOBUE JTMHEITHON He-
3aBHCUMOCTH.

12. JIuneitnbiit tud epeHnamTbHbBINA OMepaTop U €ro CBOMCTBA.

13. Mertoa Bapuanuy U METOJI MO MPaBOW YaCTH Il HAXOXKAECHUS YACTHOTO PELICHMs JTMHEHHOTro
HEOJIHOPOJAHOI'0 YPaBHEHUS C MOCTOSHHBIMU KO3 PUIIMEeHTaMU.

14. JIuneitHOoe OAHOPOAHOE ypaBHEHUE BBICIIETrO MOpska. Teopema o CTPyKType ero oduiero pe-
IICHUSI.

15. JIuneitHble OJJHOPOAHBIE YPAaBHEHHS BTOPOTO MOPSIKA C MOCTOSHHBIMU K03 punmenramu. Boi-
BOJA (OpMyJ ero oOILero peleHus B 3aBUCUMOCTH OT KOPHEH XapaKTepUCTHUECKOIo ypaBHeE-

HUSL.

16. JIuneliHoe HEOAHOPOJHOE YpaBHEHHE BBICIIEro MoOpsjaka. Teopema o CTPYKType ero oomiero
pelIeHus.

17. BoiBoa opMyIibl 001€r0 pelieHns JIMHEHHOTO YpaBHEHUS MIEPBOTO MOPsJIKa METOJ0OM BapHa-
IIUH.

IIpuMepHBIii nepedyeHb 3aJaHUI K IK3aMeHY



1) xy1+y2 +yyv1+x% =0, 2) xy‘:%, 3) y,=x+y—2,
2y° +X 2x—2

4) y'—yctgx = 2xsinX, y(g =0, 5) (2x+y4ey)y'=y, y(0)=1,

6) 5 +y=2y’Inx, y(1)==, 7) (3x2+3cosﬁjdx—2_’2(cosﬁdy=o,
2 y oy y y
8) xy"+y'=1  9) y'=128y°, y(0)=1, y(0)=8 10)y"'~y"'=6x"+3x

11) y"-3y"'+2y' = (1-2x)e* 12) y'—4y+4y=—e?*sin6x 13) y'+y=2sinx—6cos x+2e*

9e>" y(0)=In4, y(0)=3(1-In2).

14) y'+3y' = ,
143X

JlokyMeHT cocTaBiieH B cooTBeTcTBUM ¢ TpeboBanusaMu @I'OC no nanpasnenuto 44.03.05 «llena-
roruyeckoe oopasoBanue» (¢ AByMs Npo(UIsMHU MOATOTOBKHU), YTBEPKACHHOIO NpukazoM MuHu-
crepctBa oOpasoBanus u Hayku P®D ot 22 ¢espans 2018 1. N125 «O06 yrBepxaeHun (enepaibHOTO
rOCyJapCTBEHHOTO 00pa30BaTEeJIbHOTO CTaHAapTa BhICIIEro oOpa3oBaHMs — OakanaBpuar 10 Ha-
npasiernto noarotosku 44.03.05 Ilegarornueckoe oOpasoBanue (¢ AByMs: MPO(PHUISIMH MOITOTOB-
KH)»

Pa3zpadoruuk: AptembeBa C.B, k.¢.-M.H., 1o1eHT Kaeapbl MaTeEMaTUKU

u Metonuku oOydenuss maremaruke [ ®I'BOY BO
«HUT'Y»

Hacrosimas nporpamma He MoxeT ObITh BOCHIPOM3BeJdeHA HU B Kakoil (popme 0e3 npeaBapu-

TECJIbHOI'O IHCLMEHHOI'0 pa3pelicHus Kacbenpbl-pzwpaﬁqunKa nporpamMmmal.
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