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1. Ileaib 0CBOEHUA TUCHUILIHHBI
Lleap — 03HAKOMHTH CTYACHTOB ¢ HAaYaJIbHBIMH HaBBIKAMH MATEMaTHYECKOT'O0 MOJCIUPOBAHUS; T10-
Ka3aTh BO3HUKAIOIIME TPYAHOCTU IMPHU MEPEX0Jie OT PEealbHOro O0BEKTa K €ro MareMaTHu4ecKou
HAealIn3aliii.

2. Mecto aucuuniuHbl B cTpykrype OITIOII BO

JlMcuuIuinHel, ydyeOHble Kypchl, HA OCBOGHUM KOTOPBIX Oa3upyercsl AaHHas AMCLUILIMHA
(yaebHsblIi Kypc) — «MaTeMaTu4ecKkuil ananusy, «JInHelHas anredpa 1 aHAIUTHYECKAsi TEOMETPHUSI».

Jucuummnel, yueOHbIe KYpChl, UIsl KOTOPBIX HEOOXOAWMBI 3HAHUS, YMEHUS, HABbIKH, MPH-

oOperaeMble B pe3yJbTaTe U3yYeHUS JAaHHOW TUCIUILIMHBI (yueOHOTO Kypca)— n30paHHbBIE BOMPO-
CBI CTOXaCTUYECKOI'0 aHaIn3a, JOIOJHUTEIbHEIC TTIaBbl aHanmm3a, BKP.

3. Iliianupyemblie pe3yJibTaThl 00y4YeHUsI

@opmupyemMble U KOH-
TPoOJHpPYyeMble KOMITe-
TeHUHH
(K01 1 HAUMEHOBAHUE)

NHaukaTopsbl 10CTHKE-
HHUS KOMIIeTeHINI
(K0 1 HAUMEHOBAHUE)

Inanupyemble pe3yibTaThI
o0yueHust

OIIK -2 Cnocoben mpu-
MEHSTh COBPEMEHHBIN Ma-
TEMaTUYECKUI arnmnapar,
CBSI3aHHBIN C MMPOEKTUPO-
BaHUEM, pa3pabOTKOH,
peanu3annei u OLeHKOM
KauecTBa MPOTPaMMHBIX
MPOAYKTOB U MPOrpaMM-
HBIX KOMILIEKCOB B pa3-
JUYHBIX 00JIACTAX YeIIo-
BEUECKOM JEATEIIbHOCTH

OIIK-2.1 3naetr mareMaTH-
YECKHUE OCHOBBI MPOTPaM-
MHPOBAHUS U SI3BIKOB IIPO-
rPaMMHUPOBAHHSL.

3HaTh: MaTEMaTU4YECKHE OCHOBBI
IPOrpaMMUPOBAHUS U A3bIKOB IIPO-
rpaMMUPOBaHUSA.

YMeTb: pa3pabaTeiBaTh IPOrPAMMBI
Ha OCHOBE IIOCTPOEHHOTO aJIrOpUTMa
Bnaznerts: TexHonorueit pazpaboTku
IIPOrpaMM Ha SI3bIKE IPOTrpaMMHPO-
BaHUA

OIIK-2.2 YMeeT UCIOIB30-
BaTh U aJallTUPOBAThH CY-
IIECTBYIOIIME MaTeMaTHuye-
CKHE MCTOAbI U CUCTCMBI
MIPOTrPaMMUPOBAHHUS [T
pa3paboTKHu U peaiu3aluu
QITOPUTMOB PEIICHUS MPH-
KJIAagHBIX 3a/7a4.

3HaTh: MaTeMaTHYECKHE METO/IbI U
CHCTEMBI IIPOTPAMMHUPOBAHUS IS
pa3pabOTKHU U peasiu3alluu arOpuT-
MOB pelIeHHs] MPUKIIAJHBIX 3a/1a4
YMeTh: UCTIOIB30BaTh U aalTHPO-
BaTh CYHICCTBYIOIINEC MaTEMAaTHUIC-
CKH€ METOJIbI U CUCTEMBI IIPOTpaM-
MUPOBAHUS IS Pa3pabOTKU U pealin-
3alMH aJIrOPUTMOB PELIECHUA IIPU-
KJIAJHBIX 3a/1a4

BHa}IeTBZ HaBbIKaMH HUCIIOJIB30BAHUA
CYIIECTBYIOIIUX MaTeMaTHYECKUX
METOJIOB U CUCTEM IIPOrpaMMHUpPOBa-
HUS JJIs PEeIIeHUs] TPUKIATHBIX 3a/1a4

OIIK-2.3. Bimageer HaBHI-
KaM¥ IPUMEHEHUS JaHHOTO
MaTeMaTUYeCKOro armapara
MIPU PEIIEHUH KOHKPETHBIX
3aja4.

3HaTh: MaTeMaTUYECKUX amnmnapar aJs
pelIeHnss KOHKPETHBIX 3a/1a4

YMeTh: pa3pabaThIBaTh alrOPUTMBI U
pealn30BbIBaTh X Ha SI3bIKE MPO-
rpaMMHUPOBaHUS

Bnagers: ncnosnp3oBaHus MaTeEMaTH-




®opMupyemMbie U KOH-

TPOJINpyeMble KOMIIe-
TeHIUH

(K01 1 HAMMEHOBAHUE)

HNHauKaTopsl 10CTHIKE-
HHUS KOMIIETCeHINI
(K01 1 HAUMEHOBAaHUE)

IlnannpyemMble pe3y/ibTaThl
o0y4eHust

YCCKOro arrapara aJjisd pCcHusl KOH-
KPCTHBIX 3a/1a4




4. Ct

YKTYpa " COACPKAHUEC TUCIHUIIINHBI

Monyab
(pa3neun)

Bun
yueOHoM
padoThI

HaunmeHnoBanue TeM 3aHATHH
(yueOHOii padoThI)

Ce-
MecTp

Oonbem,

Banabl

HNHurepakrus,
4.

®opMbI TEKYLIETO
KOHTPOJIfA (HAMMeHO-
BaHHeE OLICHOYHOI'0
cpeacrsa)

Monynsl.

Jluddepenr
HMAJIbHBIC
YPaBHCHU
[IEPBOIO
mopsAaKa.

Jlex

Juddepenumanbable ypaBHEHHsI, OCHOBHbBIE TIOHATHS U
onpenenenus. luddepennuansapie ypaBHeHus 1-T10
HOpsi/IKa, pa3pelieHHble OTHOCUTEIBHO POU3BOTHOM.
[Tone HanpaBnenuii, n3okaunel. 3agada Komm. Teope-
Ma CYILECTBOBAHUS U €IMHCTBEHHOCTH PELICHUS 3aJauu
Komm. O61ee, yacTHOE U 0c000€ pelIeHUs] YpaBHEHUS
1-ro mopsiaka. YpaBHEHUs ¢ pa3ienaolUMuCcs nepe-
meHHbIMH. O1HOpOIHBIE MU depeHInaIbHbIe ypaBHE-
HUS ¥ YPAaBHEHMUSI, IPUBOALIMECS K OJHOPOIHBIM ypaB-
HeHusAM. JIuneltHple AU pepeHnnaibHble ypaBHEHUS U
IIPUBOJMMBIE K HUM: ypaBHeHUs bepHysm u Pukkaru.
VYpaBHenus B nonHbIX quddepenunanax. Unrerpupy-
0L MHOXUTEND. [IpocTeiimme cirydan HaX 0K ICHUS
MHTETPUPYIOIIETO MHOKHUTES

10

Ip

Juddepenumansable ypaBHeHUs 1-ro mopsaka, paspe-
LIEHHBIE OTHOCUTENIBHO ITpon3BoAHON. [lone Hanpagie-
HuH, n3okinHbl. 3agada Komm. Teopema cymecTBoBa-
HUS U €IUHCTBEHHOCTH perreHus 3aaaun Kommu. Obmee,
Y4acTHOE M 0C000€ pelieHus: ypaBHeHus 1-ro nopska.
VYpaBHeHUs ¢ pa3fensomuMucs nepeMeHHbIMu. O1Ho-
poanble TuddepeHanbHble YpPaBHEHUS U YPaBHEHHUS,
MPUBOJSAIINECS K OJHOPOJHBIM ypaBHEHUSAM. JInHEHHbIe
g depeHImaIbHbe YpaBHEHHS U IPUBOIUMBIE K HUM:
ypaBHeHus1 bepHyinu u Pukkatu. YpaBHEeHUs B TOJHBIX
muddepennmanax. MaTerpupyronmii MuoxkuTens. [Ipo-
CTEHIINE CIIy4au HaXOXKIEHUS UHTErPUPYIOLIETO MHO-
JKUTEIS

20

Junddepennnanpubple ypaBHEHUs, OCHOBHBIE MTOHITHS U

40

25

20

KonrponsHas padora
Nel «duddepennmans-
HBIC YpaBHEHUS IIEPBOTO
MOPSIKAY;
WNunuBuyansHas pabo-
ta No2 «/Tuddepenmm-
aJbHBIC ypaBHEHUS Iep-
BOTO TTOPSIIIKAY




®opMbI TEKYLIETO

3aBHCUMOCTH M HE3aBUCUMOCTH (DYHKIIHI, onpenenu-
Tesb BpoHckoro. @yHiameHTalnbHas CUCTEMA PEIICHUH,
o0l111ee perieHre OAHOPOIHOTO JTMHEHHOTO ypaBHEHHUS.
Jluneitable ogqHOpOIHBIE MU depeHIaNbHbIE YpaBHE-
HUS N-TO MOPsKa ¢ HTOCTOSHHBIMU K03 puiineHTamu.
XapakTepucTU4eckoe ypaBHEHUE, CTPYKTypa QpyHaa-
MEHTAJIbHOM CUCTEMBI pelIeHH. JINHENHbBIE HEOHO-
ponnbie AuddepeHnanbHbIe YpaBHEHUS N-TO MOPSIIKa,
CBOICTBaA peIICHUH, IPUHLHUI cynepno3uuuu. CTpyKTy-
pa obuero peuieHus. Pemenre He0JHOPOIHBIX ypaBHe-

Mopnyasb B;I o HaumeHoBaHue TeM 3aHATHH Ce- Oo0bem, B HNHTepakTHB,| KOHTPOJSA (HAMMEHO-
(pasaen) yqeﬁ tou (yueOHOii padoThI) MecTp q, A7IBL q, BaHHe OLEHOYHOI 0
paboTh! cpeacrsa)

onpezaenenus. Juddepennuanpupie ypaBHeHus 1-1o

NOPSJIKA, pa3peLIEHHbIE OTHOCUTEIBHO TPOU3BOTHOM.

[lone nanpapnenuii, n3okinnbl. 3agada Kommw. Teope-

Ma CYLIECTBOBAHUS U €IMHCTBEHHOCTH PEIICHUS 3a/1aul

Komu. O61ee, yactHoe U 0co00€ pelIeHns: ypaBHEHUs

1-ro nopsaka. YpaBHEHUs C pa3eiOIIUMUCS niepe-

MeHHbIMU. OgHOpOHBIE AU(depeHIraIbHble ypaBHe-

HUS ¥ YPaBHEHMUSI, IPUBOJAIINECS K OJHOPOIHBIM ypaB-

HeHusM. Jluneitnbie nuddepennuanbHble ypaBHEHUS U

IIPUBOJMMBIE K HUM: ypaBHeHuUs1 bepHysin u Pukkaru.

VYpaBHeHUs B MOJNHBIX Tuddepenianax. IHTerpupy-

IOIINNA MHOXUTENB. [IpocTeimme cirydan Hax 0K IeHUs

MHTETPUPYIOLIETO MHOXKHUTEIS
Monyne2. |Jlek OcHoBHbI€ IOHATHA U onpeaeneHus. 3aaaya Komu, 6 25 KonTponbhas padota
Jluddepen- TeopeMa CyLIECTBOBAHUS U €AMHCTBEHHOCTH U1 YpaB- Ne2 «JIuneiinbie nudde-
[{1aIbHbIE HEHUS N-TO NOopsAaKa. YpaBHEHUS, 10MYCKAIOIIKE MO- pEeHIMalIbHbIE YpaBHE-
YPaBHEHUS HIDKeHUe nopsaka. JInneitnsie nuddepeHnuanbHbe HUS C IIOCTOSIHHBIMU KO-
BBICIINX I10- ypaBHEHHU n-ro nopsiika. JInnennsil tuddepennuans- s dunreHTaMm;
PAOKOB HBII OIlepaTop n-To MopsKa, 0OIIIe CBOMCTBA pellle- MuauBuyanbHas paboTa

HUM OJTHOPOJIHBIX JUHEUHBIX YpaBHEHUN. JInHEHHaAs 10 No2 «JTuddepenmmann-

HbIE YPaBHEHHUS U CH-
cTeMbl AU depeHnatb-
HBIX ypaBHEHHI»;




Monyab
(pa3neun)

Bun
yueOHoM
padoThI

HaunmeHnoBanue TeM 3aHATHH
(yueOHOii padoThI)

Ce-
MecTp

Oonbem,

Banabl

HNHurepakrus,
4.

®opMbI TEKYLIETO
KOHTPOJIfA (HAMMeHO-
BaHHeE OLICHOYHOI'0
cpeacrsa)

HUH MCTOJOM BapHally IIOCTOSHHBIX.

Ip

3anava Komm, TeopeMa cyecTBOBaHUs U €JUHCTBEH-
HOCTH I YPaBHEHUS N-TO NOPsAIKA. Y PaBHEHHUS, 10-
MyCKalolIe MOHKeHne nopsaka. Jluneitnsie audde-
pEHLMAIbHBIE YPAaBHEHHU N-I0 NopsiAKa. JIMHeHbIi
QG depeHIraIbHbIN onepaTop N-ro mopsiaka, oommue
CBOWCTBA PELIEHUI OJTHOPOJHBIX JIUMHEUHBIX ypaBHE-
HUil. JInHeitHas 3aBUCUMOCTh M HE3aBUCUMOCTH (DyHK-
i, onpenenurens Bponckoro. @ynnaMeHnTanbHas cu-
cTeMa PeIIeHH, 00111ee PEIICHHE OJTHOPOIHOTO JIMHEH-
HOTO ypaBHeHUs. JIuHelHble oHOpoaHBIE MU depeH-
LAaJIbHbIE YPABHEHHUS N-TO MOPSIIKA C MOCTOSHHBIMU
ko3 PunrenTamMu. XapakTepucTUIecKoe YpaBHEHHE,
CTpYKTYypa (yH/IaMEHTaIbHON CUCTEMBI petieHui. JIu-
HElHbIe HeOTHOPOAHbIE MU depeHIaTbHbIEe YpaBHE-
HUA N-TO NOpsJIKa, CBOWCTBA PELIEHUM, IPUHIUI CY-
nepno3unuu. CTpykTypa ol1iero peuieHus. Pemenue
HEOJHOPOJHBIX YPaBHEHHUI METOJOM BapHaly MOCTO-
SIHHBIX.

12

Cp

OcCHOBHBIE TOHATHS U onpenesieHus. 3aaada Komu,
TE€OpeMa CyHIECTBOBAHUS U €AMHCTBEHHOCTH IS ypaB-
HEHUS N-TO NOpsJKa. YpaBHEHUS, T0MYCKAOIIKeE MO-
HIDKEHUe nopsaka. JInneitnsie nugdepeHuanbHbe
ypaBHEHHU n-ro nopsiika. JInnennsii tuddepennuans-
HBII OIlepaTop n-To MopsaKa, o0IIre CBOMCTBA perle-
HU OJTHOPOJIHBIX JIMHENHBIX yYpaBHEHUH. JInHeHas
3aBHCUMOCTh M HE3aBUCUMOCTH (DYHKITHI, onpenenu-
Tesb BpoHckoro. dyHiameHTalnbHasi CUCTEMA PEIICHUH,
o0111ee perieHne OAHOPOIHOTO JTMHEHHOTO ypaBHEHHUS.
Jluneiinpie omHOpoaHbIE MU depeHITnaTbHbBIC YpaBHE-

33




Monyab
(pa3neun)

Bun
yueOHoM
padoThI

HaunmeHnoBanue TeM 3aHATHH
(yueOHOii padoThI)

Ce-
MecTp

Oonbem,

Banabl

HNHurepakrus,
4.

®opMbI TEKYLIETO
KOHTPOJIfA (HAMMeHO-
BaHHeE OLICHOYHOI'0
cpeacrsa)

HUSI N-TO MOPS/IKA C MOCTOSHHBIMH KO3()(DUIIMEHTaMH.
XapakTepuCTHUECKOE YpaBHEHUE, CTPYKTypa (QyHIa-
MEHTAJIbHON CUCTEeMBI pelieHuid. JInHeiiHbIe HeoaHO-
poaubie muddhepeHnnanbHbIe YPaBHEHUS N-TO MOPSIKa,
CBOWCTBA pelleHu, mpuHIUN cyneprno3uuu. CTpyKkTy-
pa oO1ero penieHus. Pemenre HeOMHOPOAHBIX ypaBHE-
HHI METOJIOM BapHalliH MOCTOSHHBIX.

Monynn3.
Cucrembl
Qg depen-
[[UATBHBIX
YpaBHEHUI

JIek

Hopmanehnsie cucremsl iuddepeHnnanbHbIX ypaBHe-
HUH, OCHOBHBIE IIOHATHUSA U onpeaeneHus. 3aaada Kommn,
TEeOopeMa CYLIECTBOBAHUS U €AMHCTBEHHOCTH. CHUCTEMBI
JUHENHHBIX TUddepeHIaIbHbIX YPaBHEHUH B HOP-
MaJbHON U BEKTOpHOU popme. JInneinsiit nuddepen-
LUAJIbHBIN OIlepaTop, CBOMCTBA PEILIEHUI OJHOPOIHOU
JIMHENHOM cUCTEMBI. JIMHENHO HE3aBUCUMBIE PEIICHMUS,
onpenenurens Bpouckoro. dyHnamenTanbHas cucTeMa
peteHui, od1ee peieHrne 0THOPOTHON JIMHEHHOM CH-
CTEMBI

HopwmanbHabie cuctemsl iuddepeHnnanbHbIX ypaBHe-
HUH, OCHOBHBIE IIOHATHSA U onpeaeneHus. 3aaada Kommn,
TeopeMa CyIIECTBOBAHUS U €IMHCTBEHHOCTH. CHUCTEMBI
JUHEHHBIX TU(PepeHINaIbHbIX YPaBHEHUN B HOP-
MaJbHON U BeKTOpHOU opme. JInneinsiit nuddepen-
LMAJIbHBIN OIlepaTop, CBOMCTBA PEILICHUN OJTHOPOLHOMI
JMHENHOMN cucTeMbl. JIMHENHO HE3aBUCUMBIE PELICHMS,
onpenenurens Bpouckoro. @yHnameHTanbHas cucTeMa
penieHuit, odIiee pereHrne 0THOPOTHON JIMHEHHON CH-
CTEMBI

Cp

Hopwmainbabie cucteMbl nuddepeHImaibHbIX ypaBHe-
HUI, OCHOBHBIE MOHATHUA U onpeneneHus. 3anaya Ko,
TeopeMa CYIIECTBOBAHUS M €IMHCTBEHHOCTH. CHCTEMBI

20,75

10

WuauBuayanbHas padboTa
No2 «luddepentmans-
HbIC YPaBHEHUS U CHU-
cTeMbl JuQepeHrab-
HBIX YPABHEHUI;




®opMbI TEKYLIETO

Moayasb B;I o HanmenoBanue TeM 3aHATHI Ce- Oo0bem, B HNuTepakTUB,| KOHTPOJISI (HAUMEHO-
(pasaen) yqeﬁ tou (yueOHOii padoThI) MecTp q, A7IBL q, BaHHe OLEHOYHOI 0
paboTh! cpeacrsa)
TUHEeHHbBIX TuddepeHIaTbHBIX YPaBHEHU B HOP-
MaJIbHOW M BEeKTOpHOH (opme. JIuneinslit quddepen-
UAJIBHBIN OMepaTop, CBOMCTBA PEIICHU OJTHOPOIHOM
JIMHENHOM cUCTEMBI. JIMHENHO HE3aBUCUMBIE PEIICHMS,
onpenenutenb Bponckoro. yHnamenTanbHas cucteMa
pelnIeHuid, o01iee pereHne 0 JHOPOTHOMN JIMHEHHOW CH-
CTEMBI
ITA 0,25
KonTponb
MaxkcumansHo 10 0asuIoB 3a Bee mocereHus. banisl 10
[Ty YMEHBIIAIOTCS MPONOPIIMOHATFHO MOCEIEHHBIM 3aHS-
TUSIM
Hroro: 144 100

Cxema pacyeTra UTOrOBOI0 0aJ1J1a TEKYIIUii pEUTHHT (BCE 3aHATHS U IPOMEKYTOUHBIE TECTHI) + Pe3ybTaT HTOrOBOTO TECTa, MOJIyYeHHAst CyMMa
IEeIUTCS Ha 2




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

OO0pa3zoBarenbHble TEXHOJOTHH: WH(POPMALMOHHAS JICKIUS W TMPAKTHUYECKUE 3aHATHS B
dbopme mpakTUKyMa.

CamocrosarenbHas paboTa CTYJCHTOB INPEIyCMaTPUBAET BBIMIOJIHEHUE TPEX HHIUBHIYaJIb-
HBIX JIOMAIIHUX 3aJaHWH, TIOATOTOBKY K BBIMIOJIHEHUIO JIBYX ayIHTOPHBIX KOHTPOJIbHBIX
paboT, MOATOTOBKY K MPAKTHYECKUM 3aHATHUSAM, K TECTHPOBAHUIO.

6. MeToguyeckue ykazaHus 110 OCBOCHHMIO U CUMIIIMHBI

N3yuenne IuCUMIIIMHBI TpeOyeT CHUCTEMaTHMYECKOro W IOCIEN0BATENbHOIO HAKOIUICHUS
3HaHMM, CJIEI0BATEIbHO, IPOIIYCKH OTAEIBHBIX TEM HE MTO3BOJISIFOT IIIyOOKO OCBOUTH IIPEIMET.

B xone neKnMOHHBIX 3aHATHM 3a]aBaTh MPENOJABATENI0 YTOYHSIOIIUE BOIPOCHI C LIEIBIO
YSICHEHHUs TEOPETUYECKUX I1OJI0KEHUH, pa3pelIeHUs] CIOPHBIX CUTYalUN.

CTyZneHT MOXKET JOMOJHUTH CIHCOK MCIOJB30BAHHON JINTEPATYPHl COBPEMEHHBIMH MCTOY-
HUKaMH, HE IPEICTABICHHBIMU B CIIMCKE PEKOMEHJOBAaHHOM JINTEPATYpPHI, U B JaJbHEHIIEM HC-
[0JIb30BaTh COOCTBEHHbIE MOATOTOBIEHHBIE yUeOHbIE MaTepUabl IPYU HAIMCAHUU KYPCOBBIX U BbI-
MYCKHBIX KBATH(PHUKAIMOHHBIX padoT.

7. OneHo4yHbIe CpeacTBa

7.1. IlacnopT OLIeHOYHBIX CPEACTB

Koa xonTposmmpy-

eMOil KOMIIeTeH- HanmeHnoBanme
Cemectp
nuu (WM ee 4a- OI[€HOYHOI0 CPeACTBA
CTH)
4 OIIK-2 Kontponbnas pabota «Auddepenunanbusie ypaBHEHUS TIEp-

BOT'O TOPSIAKAY;

WNunuBuayansHas pabota {uddepenianbabie ypaBHEHUS
MEPBOIO MOPsIKa

Konrtponsnas pabdora «JIunelinsle nuddepeHnunanbtble ypas-
HEHUS C MOCTOSHHBIMU KO3 pHULIMEeHTaMU»;
WNunuBuayaneHas pabota «lnddepeHnnanbupie ypaBHEeHUS U
cucTeMbl TUPPepeHInaTIbHbIX YPABHEHUI;

Wroroseii Tect no kypey uepes LT..

7.2. TunoBblie 3aaHMs WJIM HHBIC MaTepHaJbl, HEOﬁXOI[I/IMLIe AJIA TEKYIIET0 KOHTPOJIsA

7.2.1 KoMILIeKT 3a1aHuii 1J151 KOHTPOJIbHOI padoThl Nel
«Inddepennuaibabie ypaBHEeHHs IEPBOT0 MOPSIKA»

Bapmuanr 1

3ananue 1. [IpouHTerpupoBaTh ypaBHEHHUS:

1)  2-x-y1-y?-dx+y-dy=0.

X+3
)y =22
2X
3aganue 2. Haiitu pemienus nuddepeHnanbHbIX YpaBHEHUH ¢ HaYalIbHBIMU JaHHBIMU:
X 'y = _X2 :
1) y -y

Xo =1y, =0.



xy'+y=y’Inx;

2)
Xo =1y, =1
Bapuanr 2
3aganue 1. [IpounTerpupoBaTh ypaBHEHHUS:
’ y— 1
1 =—,
) y x+1
., X+2
2) y'= y
—X
3ananme 2. Haiitu pemenus nuddepeHnnanbHbIX ypaBHEHUH ¢ HAUYaIbHBIMU JAHHBIMHU:
Xy'—x=2y;
1)
Xo =LYy, =0.

2
2) Y -9yx'=(x+x%)y?;
Xo =0,¥, =0.

7.2.2 KoMIUIEKT 3aJaHuii 151 KOHTPOJIbHOI padoThl Ne2
«/Iuneitnbie TuddepeHIHANbHBbIC YPABHEHHUS € OCTOSTHHBIMH KO3 QUIHEHTAMM.

Bapuant Nel
3ananmue 1. Haittu permenue 3agaun Komm

1
4 3 rr: 4_1’ O: 2’ !O:_
Yy =y y(0)=+2, y'(0) o~
3aganue 2.

Haiitu o6mue pemenus auddepeHnnanbHbIX YpaBHEHUH.
1) y"+3y"+2y' =1-x’

2) y"—4y" +5y' — 2y =(16 -12x)e"

3) y" +2y' =4e*(sinx + cosx)

4) y" —2y'=2ch2x

Bapuant Ne2
3ananmue 1. Haittu permenue 3amaun Komm

y'=128y°, y(0)=1  y'(0)=8
3ananme 2.
Haiitu o0mue pemenus auddepeHnnanbHbIX ypaBHEHUI:

1) y" —y"=6x" +3Xx

2) Y" -3y"+2y" =(1-2x)e
3) y' -4y +4y=—-e"sinbx
4) y"+y=2sinXx—6C0sX + 2e*

5) y=x(1+ y’)+%

Kpurepun onenkn:
BepHOe BhIoTHeHHe 76%-100% 3amanuii — ot 20 10 256am10B;
BepHOoe BhimoaHeHue 51%-75%% 3aganuii - ot 14 go 19 6amnos;



BepHOE BhIMoHeHune 26-50% 3amanuii - ot 8 no 13 6amios;
BEpPHOE BBIMOJTHEHNE MeHee 25% 3amanuii - ot 0 1o 8 6amios.

7.2.3. KoMIuiekT 3ajaHnii )i HHAMBUAYaJIbHOU padoThl Nel
«IuddepeHunanbHble ypaBHEHHUS IEPBOTro MOPSIAKA»

BapuanTt 1
ananne 1. 4xdx —3ydy = 3x%ydy — 2xy2dx;
3amanue 2. y’ = w
2X—2

Bananue 3. Y +Xy =(1+x)e*y?, y(0)=1.
ananne 4. 3x2eYdx + (x3ey —1)dy =0;
3amanue 5. Y =2xy' +Iny’.

Bapuant 2
2
3ananue 1. 2y'=y—2+6X+3;
X X
3
Sanamme 2. y Y =x%+2x,y(-1)=2
y X+2 y(=Y) 2

3ananue 3. xy’—y:—yz(lnx+2)ln x,y(1)=1.
3aganue 4. (y+ ysec? x)dx+(2xy+tgx)dy=0;

_3 ey
3aganue S. y_Exy +e’.

- 7.2.4 KoMILUIeKT 3alaHuii 1151 HHAHUBUAYATbHOI padoThl Ne2 «/Iuddepennuaiinb-
Hble YPaBHEHUS U cucTeMbl AU epeHunaTbHBIX YPABHEHUI»
Bapuanr 1
3ananue 1. Y

4

xInx=y".

1
3 2'43!124_1’0:2’!02
alaHue yoy'=y y(0)=+v2,y'(0) T

3anamne 3. y" —4y"+5y -2y =(16-12x)e™";
3anamne 4. y" + 2y’ =4e*(sinx+cosX);

% =X+ 3y,
t
3amanue 5.
@ 3X+y
dt '
Bapmuanr 2
Bamanme 1. gy L g
sinx

amanme 2. y"=32sin’cosy,y(1)= % y'(1)=4.

Bamamme 3. Y —3y"+4y= (18X — 21) e ;
Bamanue 4. Y' + 2y +5y =-sin2x;



%:4x+2y,
3amanue 5. ;[/

— =4X+06Y.

dt y

Kputepun onenku:
BepHOE BhIMojaHeHUe 76%-100% 3amanuii — ot 16 m0 20 6anios;
BepHoe BoinoaHeHue 51%-75%% 3aganuii - ot 11 o 15 Gamios;
BepHOE BhIMoaHEeHUE 26-50% 3amanuii - ot 6 10 10 6anios;
BEpHOE BHINOIHEHUE MeHee 25% 3amganuii - ot 0 10 5 Gayios.

7.3. OueHo4Hble CpeACTBA VISl NMPOMEKYTOYHOH ATTECTAIIMM IO HMTOramM OCBOCHMS
JUCIHHUILINHBI

7.3.1. Bonpochbl K IPOMeKYTOYHOM aTTeCTALNH

Cemectp 4
Ne i/m Bompocsl

1 [TpuknanHoe 3HaYeHHE OOBIKHOBEHHBIX AW((EepeHINaNbHBIX YPaBHEHUH KaK BaKHEHILEro arl-
napaTa UccieI0BaHus 3a/1a4 €CTECTBO3HAHHS U TEXHUKH.

5 Dusnueckre W ApYrue eCTeCTBCHHOHAayuYHblE 3ajJa4yd, NpuBoismue K AuddepeHnramIbHbIM
ypaBHEHUSIM.

3  |llocTpoeHre MaTeMaTHIECKIX MOJIEIEH.

4 OcHOBHBIE OHATHS Teopun AuddepeHnraIbHbIX ypaBHeHHH. nddepennuansHoe ypaBHEHHE.
Pemrenue. [lone Hanpaenennii. UaTerpanbHbie kpuBbie. 3agada Komu. Obmiee perieHue.

5 |Mertoa W30KJIHH.

6 |Meron mocnenoBaTeNbHBIX MPUOIMKEHHH.

7 |9neMeHTapHbIC NPUEMbl HHTETPUPOBAHMSL.

8  |YpaBHeHHs C pa3AeISAIOUIMMUCS IEPEMEHHBIMH U CBOJISIIINECS K HUM.

9 [lonsiTue o0riero nHTErpaa.

10 |[OngHOoponnbie ypaBHeHHs | —To mopsika.

11  |YpaBHeHus:, IPUBOASIIUECS K OJJHOPOTHBIM.

12 |luneiinbie ypaBHeHus | — ro nopsjika. MeTo | Bapualyii oCTOSHHBIX.

13  |Pemenue nuHeliHOTO ypaBHeHus | — ro nopsijika meronom Jlarpamka.

14  |Ypasuenue bepnysmin.

15 |YpaBHenue B nonHbIX nuddepeHnyanax.

16 |[AHTerpupyromuii MHOKHUTEb.

17 I[H(b(bev:peHuHanLHHe YpaBHEHHUSI NIEPBOTO MOPsAKA, HE Pa3peliCHHbIE OTHOCHUTENIBHO IMPOM3-
BOJTHOM.

18 |YpaBHeHus Bujaa

19 |YpaBuenwue Jlarpanka.

20 |Ypasuenue Knuepo.

21 |YpaBuenue Pukkaru.

22  |Cocrasnenue auddhepeHraIbHbIX YPAaBHEHHH CEMEHCTB JIMHUI.

23  [3amauu Ha TPAEKTOPHH.

24 |OcoOble perieHus.

25 |YpaBuenus nepporo nopsjaka. Jlomaneie Diiepa. Teopema 0 CyIecTBOBAaHUU PELICHHMS.

26 [Teopema 0 eIMHCTBEHHOCTH PEUICHUSI.

27  |InddepeHunanbHplie ypaBHEHHS N —T0 nopsiika. OCHOBHBIEC TOHSTHS M ONPEICICHUSL.




Ne ni/m Bonpocsl

28  |IluddepeHunanbHbie ypaBHEHHS, TOYCKAIOIIUE TOHMKEHUE MOPSIIKA.

29  [MetoJpl penieHus ypaBHEHUH N —T0 MOPSJIKA.

30 [luneliHast HE3aBUCHMOCTH (DYHKITHIA.

31  |duddepeHinanbHblii MHOTOUYIECH U €r0 CBOMCTBA.

32  [XapakTepucTHUECKHI MHOTOYJICH M €r0 CBOMCTBA.

33  |lunelinble 0OJHOPOIHBIC YPaBHEHHS C TOCTOSIHHBIMU KO3 PHUIIMEHTaMH.

34 OOmMii METOA peleHHs] TUHEHHOro TU(PepeHINaIFHOTO YPaBHEHHUS MO-PsiIKa N ¢ MOCTOSH-
HBEIMHU KO3 UITHCHTAMH.

35 Pemenne 3amaun Komm st nuaeliHoro nud(epeHnnanbHoro ypaBHEHUS ¢ TOCTOSTHHBIME KO-
b purmmenTamm.

36 CBoiicTBa pelIeHnil JINHEHHOTO OJHOPOJHOTO YPaBHEHHS C MOCTOSIHHBIMH KO3((HUIMEHTaMU.
CBsI3b KOpHEH XapakTepUCTHUECKOTO YPaBHEHUsI C PEHICHUSIMH 3TOTO YpaBHEHHUSI.

37 CBoiicTBa 00IIETO pemeHus JMHEHHOTO OJHOPOJHOTO YPaBHEHUS C MOCTOSHHBIME KO3 HUIIHA
CHTaMH.

38 MeToap! HaXOXKAEHHS YaCTHOTO PEIICHHS JIMHEHHOTO HEOIHOPOIHOTO YPAaBHEHUS C MOCTOSH-
HBIMU KO3 PHUIIMECHTAMU.

39 |YpaBuenus Diinepa.

40  VluneiiHble ypaBHEHUsI ¢ IEpeMEHHBIMH K03 duimeHTamu.

41 [Meron Jlarpanxa.

42 COCT&PJ‘ISHHC i pepeHINaTbHOTO ypaBHEHHS 10 3aJaHHON (yHJIaMEHTAaJIbHOW CHCTEME pe-|
[ICHUH.

43  |Meron n3oknvH Al U epeHInaIbHBIX YPaBHEHUI BTOPOTO HOPSIIKA.

44  |Murterpuposanue quddepeHanbHbIX ypaBHEHUH MPY TOMOIIH PSIOB.

45  |Cucremsl guddepeHMaIbHbIX YpaBHeHHH. CBelleHHe K HOPMAaIbHOW CHCTEME.

46  [[Ipubnmmxenns [Tukapa. Teopema o CyIecTBOBaHUN M €JUHCTBEHHOCTH PEIICHIIH.

47  |[lIpomomKUMOCTh perIeHni.

48  [CrpyxTypa obmero pemenus. Onpenenutens BpoHckoro.

49  [HopmanbHble qHHEHHBIE CHCTEMBI C TOCTOSTHHBIMU K03 hurmerTaMu. MeTo | HCKITIOYEHHSI.

50 OOmiee pemeHre HOPMAaIBHOW, JIMHEHHOW OJXHOPOJHOM CHCTEMBI C MOCTOSHHBIMH KO3 HIIN-
eHTaMu.

51 [Teopema XKopnana.

59 MeTosz BapUanyil NPONU3BOJIBHBIX MOCTOSHHBIX JUIS PEIICHUS JIMHEHHBIX HEOTHOPOIHBIX YPaB-
HEHUI.

53 MeuTogl BapuaIyii MPOU3BOJIBHBIX TIOCTOSHHBIX IS CUCTEM JIMHEHHBIX HEOJTHOPOAHBIX YpaBHE-
HUIA.

54  |O6mue cBeneHus o mpeobpazoBanuu Jlamnaca.

55 [Tpumenenue npeobOpazoBanus Jlamnaca k pemenuto 3aaayn Komm MuHEHHBIX qudQepeHiu-
QUIBHBIX YPAaBHEHUH C MOCTOSIHHBIMH KOO (HIIMCHTAMH.

56 [IpumeHenne npeoOpazoBanus Jlammaca K pemIeHHIO CHUCTEM JIMHEHHBIX TuddepeHnnanbHbIx|
ypaBHEHHUH ¢ IOCTOSTHHBIMH K02 puitmeHTamu.

57 [KpaeBrbie 3amauun.

58  |®yHkuus I'puna.

59 |PenieHue HEOJHOPOJHOM KpacBoOU 3aJauM.

60 |YcroiumBocTth 10 JIsimyHOBY. OCHOBHBIE TOHATHUS U OINIPEICIICHHS.




7.3.2. Kputepuu U HOPpMbI OLEHKH

Cemectp

dopma npose-
JAeHHUs
NPOMEKYTOYHOM
arTecTaluu

Kpurtepuu u HOpMbI OLleHKH

3auer (110 HaKo-

«3a4YTCHO»

Ot 55 no 100 6aymos.

MUTEIBHOMY peil-
TUHTY)

«HEC 3a4TCHO»

Mewnee 55 6auioB.




8. YueOHo-MeTOoAMYecKOe U MH(OPMAITMOHHOE O0ecTieYeHHe TUCIIUITHHBI

8.1. O0si3aTesibHAA JIUTEPATYpPa

Ne
n/n

ABTOPBI, COCTABUTEH

3arsaaBue (3aroJioBoK)

Tun (yueOHuK, yueOHOe
nocooue, yue0Ho-
MeToAnYecKoe mocoome,
NPAaKTHKYM, Ap.)

I'ox n3panus

KoaudecTBo B
HAay4HOIi 6ubno-
Teke / HammenoBa-
aue JbC

Bbubukos 1O. H.

Kypc  oObikHOBeHHBIX — auddepeHIraIbHbIX
ypaBHeHu# : y4ue0. mocobue / 1O. H. bubukos. -
Wzn. 2-e, crep. - Cankr-lletepOypr : Jlamsb,
2021. - 303 c. : wn - (Y4eOHHKHU IS BY30B.
CriennanpHas JIuTepaTypa). - URL:
https://e.lanbook.com/book/167875 (mara obpa-
menust: 22.10.2021). - Pexxum moctyma: Diek-
TpOHHO-0MOMOTeuHas cucrema "Jlans". - ISBN
078-5-8114-1176-4. - TekcT : AIEKTPOHHBIM.
URL.: https://e.lanbook.com/book/167875

VYueb. mocobue

2021

9bC "Jlaup"

Hemunosuy b. I1.

Huddepennmanbaple ypaBHeHUs @ ydyeOHOE IMO-
cooue / b. II. Jlemumosuu, B. H. MozeHos. -
Uzn. 5-e, crep. - Cankr-llerepOypr : Jlass,
2021. - 276 c. : un. - (Knaccuueckas ydeOHas
nuTeparypa 1o  maremarmke). -  URL:
https://e.lanbook.com/book/152452 (mara obpa-
menust: 30.11.2021). - Pexxum poctyna: Diek-
TpOHHO-0MOIMOTeuHas cucrema "Jlans". - ISBN
978-5-8114-6795-2. - TekcT : DIEKTPOHHBIM.
URL: https://e.lanbook.com/book/152452
Kommuectso - 0

Yu4e0. nmocobue

2021

OBbC "Jlanp"

Hemumosud b. I1.

YuciieHHbIE METO/IbI AaHAJIN3A : TIPHONIMKEHIE
¢ynkuunii, iuddepeHnnanbHbIe 1 HHTErpajibHbIe
ypaBHeHus : [yueOHoe nocobue] / b. I1. [lemu-
noBud, U. A. Mapomn, 3. 3. lllyBanosa. - 131, 5-
e, crep. - Cankt-IleTepOypr : Jlans, 2022. - 400
c. : mwi. - (Knmaccuueckas yaeOHast muteparypa
o matematuke). - URL:
https://e.lanbook.com/book/210437 (nata ob6pa-

Vueb. mocodue

2022

SBC "Jlans"



https://e.lanbook.com/book/167875
https://e.lanbook.com/book/152452

n/n

ABTOPBI, COCTABUTEH

3arsaaBue (3aroJioBoK)

Tun (yueOHuK, yueOHOe
nocooue, yue0Ho-
MeToAnYecKoe mocooue,
NPAKTHKYM, AP.)

I'ox n3panus

KoaudecTBo B
HAy4HOIi 6ubano-
Teke / HammeHnoBa-
aue JbC

menus: 08.04.2022). - Pexxum noctyna: Onek-
TpoHHO-0MOMMOTeuHas cucrema "Jlane". - ISBN
978-5-8114-0799-6. - TexcT : 3MEKTPOHHEIH.
URL.: https://e.lanbook.com/book/210437

JKabko A. II.

Huddepennmanbaple ypaBHEHUS H yCTOWYH-
BOCTh : yueOHuK / A. I1. XKabxo, E. 1. Kotuna,
O. H. Ymxoga. - Carkt-IleTepOypr : Jlans,
2021. - 310 c. : mi. - (Y4eOHHUKH AJIS1 BY30B.
CrnenmanbHas tuteparypa). - URL:
https://e.lanbook.com/book/168782 (mara ob6pa-
menus: 30.11.2021). - Pexxum noctyna: Dnek-
TpOHHO-0MOIMOoTeuHas cuctema "Jlann". - ISBN
978-5-8114-1759-9. - TekcT : 3MEKTPOHHEIH.
URL.: https://e.lanbook.com/book/168782

Vueb. mocobue

2021

SBC "Jlags"

Kyxosa . C.

Huddepennmanbaple ypaBHEHHUS B IPUMEPax 1
3ajavax : yueoHoe nocodue / I'. C. XKykopa. -
Mocksa : UTHOPA-M, 2021. - 348 c. - (Beicmee
obpazoBanue. bakanaspuar). - URL:
https://znanium.com/catalog/product/1072182
(mara obpamenus: 04.09.2020). - Pexum mocty-
na: DIeKTPOHHO-OMOINOTEHAs CHCTEMa
"ZNANIUM.COM". - ISBN 978-5-16-108355-
0. - TekcT : 3NEKTPOHHBIH.

URL: https://znanium.com/catalog/product/1072
182

Kosmuectso - 0

Yu4e0b. mocobue

2021

OBC "
ZNANIUM.COM".

3aiinies B. @.

Huddepenumansaple ypaBHEHHUS : (CTPYKTypHas
Teopus) : yueo. mocobue / B. @. 3aiines, JI. B.
JIunuyk, A. B. ®neronTos. - U3n. 3-¢, crep. -
Cankrt-TlerepOypr : Jlans, 2021. - 499 c. : ui. -
(YueOHukm a1 By30B. CrieninalibHas JIMTepaTy-
pa). - URL.: https://e.lanbook.com/book/169802

Vueb. mocodue

2021

SBC "Jlans"



https://e.lanbook.com/book/210437
https://e.lanbook.com/book/168782
https://znanium.com/catalog/product/1072182
https://znanium.com/catalog/product/1072182

Tun (yueOHuK, yueOHOe

KoanuyecTtBO B

Ne nocooue, yue0Ho- HAY4YHOIl 0M0.1H0-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus
n/n MeToAnYecKoe mocooue, Teke / HammeHnoBa-
NPAKTHKYM, AP.) Hue ObC
(mara obpamienus: 30.11.2021). - Pexum mocty-
na: DJIeKTPOHHO-OMOINOTeYHAsl CHUCTEMa
"Jlaup". - ISBN 978-5-8114-7955-9. - Tekcr :
3JIEKTPOHHBIH.
URL.: https://e.lanbook.com/book/169802
7. | llerpymxo U. M., I'ymuues H. | Kypc Beiciieit matematuku : MHTErpagpHOE HC-
B., Ky3uenos JI. A., Macnos yucnenue. QyHKIUU HECKONbKUX NEPEMEHHBIX.
A A. Huddepennmanbapie ypaBHEHHUS : JEKIAN U
MpakTUKyM : y4eO. mocodue / M. M. [letpymixo,
H. B. I'ynuues, JI. A. Ky3nenos, A. A. Macinos ;
nox oo, pexn. M. M. [lerpyuiko. - U3n. 2-e, 2022
crep. - Cankr-IlerepOypr : Jlans, 2022. - 606 c.
: un. - (YueOHuku A By3oB. CriennanbHas - | Y4e0. mocoOue OBC "Jlanp"
Teparypa). - URL:
https://e.lanbook.com/book/210140 (1ara o6pa-
menns: 11.11.2022). - Pexxum moctyma: Dnek-
TpoHHO-OMOMoTeuHas cucrema "Jlanp". - ISBN
978-5-8114-0633-3. - TekcrT : 37eKTPOHHBIH.
URL: https://e.lanbook.com/book/210140
Konmuectro - 0
8.2. lonoHuTEIBHAS IUTEPATYPA
Tun (yueOHHMK, ydeOHOE KOHH%STBO °
HAy4YHOH OuO-
Ne nocodoue, yueoHo-
ABTOpBI, COCTABUTEJIH 3arsiiaBue (3aroJi0BoK) TI'ox u3panus Juorexe /
n/n MeTOAUYECKOe mocodue,
HaumenoBanmue
NPaKTHKYM, JAP.) 3BC
1 | Acramosa U. B. Jlubdepennmanbapie ypaBHEHHS y4eOHHK 2011 OBC "IPRbooks"
3aiines B. @. Juddepennnansabie ypaBHEHUS yaebHoe mocooue 2018 OBbC "Jlanp"



https://e.lanbook.com/book/169802
https://e.lanbook.com/book/210140

8.3. Ilepeuens npogeccHOHAIBHBIX 023 JAHHBIX H HH(POPMALMOHHBIX CIIPABOYHBIX CH-

cTeM
1. 3BC «Jlauby:
2. OBC "ZNANIUM.COM"
3. Maremarunueckoe odpa3oBanue - http://www.mathedu.ru/
4, MathTEST.ru. Marepuaisl Mo MaTeéMaTHKe B TIOMOIIb IMKOJBHUKY U CTYIACHTY (TECThI
o MmaTematuke online) - http://mathtest.ru/
5. Math.ru. Maremaruueckuii caiit — https://math.ru/lib
8.4. IlepeyeHb NPOrpaMMHOro obecnevyeHus
Ne Hanmenosamue IO PexkBU3UTHI I[OFOB?pa
n/n (naTa, HOMep, CPOK JIelicTBHUSA)
1 Windows Beccpouno
2 Office Standart Bbeccpouno

8.5. Onucanne MaTepHaJIbHO-TEXHHYECKOl 0a3bl, HEOOXOAUMOM ISl OCYLIeCTBJICHHUS
00pa3oBaTeILHOIO NMPoIecca Mo JUCHUILINHE
Hucuunnuna «/Iuddepennuanpupie ypaBHEHUS» BXOIUT B TEOPETHUECKHMA HUKI (QyHIa-
MEHTAIBHBIX TUCIUIUIMH U HE TPeOyeT CIeHnaaIbHOro JIA0opaTOpHOTo 00opyaoBaHus. MaTepualib-
HOE o0ecreueHne AUCIUIIINHBI IPENoiaraeT HaTuuue y4eOHBIX ayIUTOPUH Ui POBEACHUS JIEK-
IINUOHHBIX U HpaKTI/I‘-IeCKI/IX 321H$ITI/II>1 C BO3MOXHOCTBIO UCITIOJIb30BaHUA MYHLTHMGHHﬁHBIX CpGIICTB.

n/n

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHeToB, 1a00paTopuii, MACTEPCKUX U
AP. 00bEKTOB /IS MPOBeIeHUs NMPaKTHYe-
CKHX M J1a00paTOPHBIX 3aHATHI, TOMelle-
HM 1J151 CAMOCTOATEIbHOM padoThI 00y-
YAIOWMUXCHA (HOMep ayIuTOPUH)

Ilepeuenb 0CHOBHOTO 000pPYAOBAHMSA

VY4eOHas ayTuTOpHs I IPOBENEHUS J1abo-
paTopHBIX padoT.

VYuebHas ayIuTOpUs 1J1s IPOBEICHUS 3aHs-
THW JIEKIIMOHHOI'O THUIIA.

VYdaeOHas ayTuTOpHS IS TIPOBEICHHS 3aHS-
TUH CEMUHApPCKOTO TUIIA.

VYdeOHas ayTuTOpHs IJIs1 KypCOBOTO MPOEK-
TUPOBAHUSI (BBIMOJIHEHUSI KYPCOBBIX padoT).
VYuebHas ayIuTOpus Ui IPOBEIEHUS TPYII-
TIOBBIX Y MHIUBUIYAJIbHBIX KOHCYIIBTAIUH.
YdeOHast ayTUTOPHS IJIs1 TIPOBEICHHSI 3aHS-
THI TEKYILIEr0 KOHTPOJIS U IPOMEKYTOUHOM
arrecrarmu (YJIK-305).

Muxkpoxomnbtotep (Raspberri Pi 3), kom-
mytatop (D-Link), cton yueHnueckuti,
CTOJI KOMIIBIOTEPHBIH, MapThl yueHUYe-
CKHeE, CTYJIbsI, JOCKa ayJUTOpHas (MeJo-
Bas)

Aynuropus nmenu Esrenns BuktopoBuua
[Torockyesa.

VYyeOHast ay1uTopust AJisl IPOBEICHUS 3aHs-
TUU JIEKLIUOHHOTO THIIA.

VYuebHas ayTuTOpUs U1 IPOBEICHUS 3aHs-
TH CEMHHApPCKOTr0 THIIA.

VYuebHas ayIuTOpus Ui KypCOBOTO NMPOEK-

Croubl ydeHHYECKUe ABYXMECTHBIE, CTY-
JIbsI, CTOJI TIPEToaBaTebCKUA, JOCKa
ayuTopHas (MeJoBasi)
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HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0MHETOB, JIa00paTOPHii, MACTEPCKHUX H
Ap. 00bEKTOB VIl IPOBeAeHNS MPAKTHYe-
CKHX H JJa00pPaTOPHbIX 3aHATHIA, IOMelle-
HUMH VISl CAMOCTOSITEJIbHOM PadoThI 00y-
YAKIMUXCH (HoMep ayIuTOPHH)

IlepeyeHb OCHOBHOT0 000PY10BAHMS

TUPOBaHUS (BBITIOJIHEHHSI KyPCOBBIX padoT).
YdeOHast ayTuTOpHS ISl IPOBEIICHUS TPYII-
MOBBIX ¥ MHUBUyaTbHBIX KOHCYJIbTAIIUN.
VYdeOHast ayTUTOpHS IS TIPOBEICHHSI 3aHs-
TUH TEKYILEro KOHTPOJISI ¥ IPOMEKYTOUHOU
arrecraiuu (YJIK-411).

YyeOHnast ay1uTopusi AJisl IPOBEICHHUS 3aH-
TUM JIEKIIMOHHOTO TUTIA. Y4eOHast ayIuTOpuUs
JUTSL IPOBEICHUS 3aHATUH CEMHHAPCKOTO TH-
na. YuebHasi ayIiuTopus Uit KypcOBOTO Ipo-
€KTUPOBAHUS (BBIMOJIHEHUS KYPCOBBIX pa-
00T). YueOHast ayAuTOpUs sl IPOBEICHHUS
TPYNIOBBIX U WHAUBUAYAIbHBIX KOHCYJIbTA-
uui. YuebHas ayniuTopus Ui IPOBEICHUS
3aHSTHIA TEKYIIETO KOHTPOJISI H POMEKYTOY-
Hoi arrecraruu (YJIK-310).

Croubl yYCHHYECKHE IBYXMECTHBIC (MO-
HOOJIOK), CTOJI IIPETO/IaBaTeIbCKH, CTY-
Jbs, JOCKA ayAUTOpHAs (MEJIOBast)

VYyebHas ayuTopus 1Jisi TPOBEACHUS 3aHS-
TUM JIEKIIMOHHOTO TUTIA. Y4eOHas ayIuTOpuUs
JUISL IPOBEJICHUS 3aHSATUIA CEMUHAPCKOTO TH-
na. YueOHast ayquTopus JIsl KypCOBOTO TPO-
€KTUPOBaHUS (BBITTOJIHEHHS KYPCOBBIX pa-
00T). YueOHas ayTuTopus AJis MPOBEICHUS
TPYIIIOBBIX U UHIMBUIYaTbHBIX KOHCYJIbTA-
nuid. YdueOHast aytuTopust 1711 TPOBEICHUS
3aHATUHN TEKYIIETr0 KOHTPOJIS U IPOMEKYTOY-
Hou arrecrarmu (YJIK-413).

Crosibl ydeHUUYECKUE ABYXMECTHbBIE (MO-
HOOJIOK), CTOJI IIPETO0/1aBaTebCKUH, CTY-
J1bsl, JOCKA ayAUTOpHAas (MeJIoBast), IPOEK-
TOP

VYdeOHas ayTUTOpHS IJIs1 TIPOBEICHHS 3aHS-
THU JEKIIMOHHOTO TUTA. Y4yeOHast ayuTOpHsI
TUTSL IPOBEIEHUS 3aHITUH CEMUHAPCKOTO TH-
na. YueOHast ayuTOPHs U1l KypCOBOTO IIPO-
eKTHPOBaHMS (BBITOJIHEHUS KyPCOBBIX pa-
60T). YueOHast ayTuTOpus AJsl IPOBEACHUS
IPYIIIOBBIX U MHMBUIYATbHBIX KOHCYIIbTa-
uil. YueOHas ayuTopus s IPOBEACHUS
3aHSATHI TEKYIIETO KOHTPOJIS M MIPOMEKYTOU-
Hou arrecrarmu (YJIK-418).

Crosbl ydeHHUYECKUE ABYXMECTHBIE (MO-
HOOJIOK), TOCKa ayAUTOpHAs 3-X CEKI[MOH-
Has (MeJIoBasi), CTOJ MPEToaBaTeIbCKUM,
CTYJbsl, POEKTOp Acer

[ToMmemenne Uit CaMOCTOSTEIEHON pabOThI
obyuatormxcs (I'-401).

CTOJ'IBI, CTYJIbA, KOMIIBIOTCPBI
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