AHHOTAIIUS PABOYEH TPOTPAMMBI JIJUCHUTLIAHBI
JANPPOEPEHIIUAJIBHBIE YPABHEHUWA

1 IIeJ]l/I U 3a/1a91 U3YYCHUA TUCHUIIIIUHBI

1.1 Ileab ocBOeHNA TUCHUIIIHHBI

Llenssmu ocBoeHUs quCcHUILTHHBI «/luddepenanbabie ypaBHSHHUS SIBISIOTCS:

— (opMHpOBaHNE CUCTEMAaTHUYECKUX 3HAHUIA O COBPEMEHHBIX METO/ax Teopuu T dhepeHmans-
HBIX ypaBHEHHH, €€ MeCTe 1 POJIM B CUCTEME MAaTEMaTHYECKUX HAYK;

— paciuupeHue U yriryOieHne NOHATHI: (yHKIMOHAIBHOE YPaBHEHHE, YaCTHOE pellIeHue, odlee
peleHNe, CYIIIEeCTBOBAHHUE PELICHNS, €ANHCTBEHHOCTh PEIICHHs], HHTErpasibHast KpHBast, 3a1ada Ko,

— pa3zBuTHE a0CTPAKTHOTO MBIIIIIEHHSI, IPOCTPAHCTBEHHBIX MPEACTABICHNH, BBIYNCIUTEIBHOM, a-
TOPUTMUYECKOH KYJIBTYP U OOIIEH MaTeMaTHYeCKO! KyIbTYpPBIL.

1.2 3apaun AUCHUILIHHBI

Nzyuenne nucuuruinabl «{uddepenimanbable ypaBHEHUS» HAIIPaBJIeHa HA OBIAJCHHUE CIIEY-
FOIITX KOMIIETCHITHIA:

OK-6 crtocoOHOCTBIO K CAMOOPTaHHU3aIMH U CaMO0OPa30BaHHUIo;

ITK-1 roToBHOCTBIO pean30BBIBATE 00pPa30BaTEIbHBIC TPOrPAMMBI IO YICOHBIM IIPEIMETaM B
COOTBETCTBHUH C TPeOOBAHUSIMH 00pa30BaTEIbHBIX CTAHIAPTOB;

[1K-11 roTOBHOCTBIO HCHOJB30BaTh CUCTEMATU3UPOBAHHBIE TEOPETUUECKUE U MPAKTHUECKUE
3HAHMS IS IOCTAHOBKH U PEIICHUS MUCCIIEI0BATEIbCKUX 3a1a49 B 001aCTH 00pa30BaHUs.

B cooTBeTcTBHE C 3TUM CTABATCS CIEAYIOUIUE 3a1a4H TUCUUTLIAHbI:

— cTUMYyNupoBaHue (OpMUPOBAHUS OOIIEKYIHTYPHBIX KOMIIETEHIIMI OaKaaBpa 4epe3 pa3BH-
THE KYJIbTYPBI MBIIIUICHHUS B aCIIEKTE IPUMEHEHHS Ha TIPAKTHKE COBPEMEHHBIX METOJIOB TEOPUHU PYyHK-
LM,

— pacUIMpPEeHHE CUCTEMAaTU3UPOBAHHBIX 3HAHUHM B 00JIACTH MAaTEMATUKH JJIsi 00ECTICUCHHS BO3-
MO>KHOCTH HMCIIOJIb30BaTh 3HAHHE COBPEMEHHBIX NMPOOJIeM HaAYyKU U 00pa30BaHUs MIPU PEIICHUN 00pa-
30BaTeNIbHBIX U MPO(EeCCUOHATBHBIX 3a/1a4;

— obecrieueHne YCIOBUMN U aKTUBU3AIIUHU TTO3HABATENILHOU JIEATEIbHOCTH CTYJAEHTOB U (hop-
MHPOBAHUE Y HUX OIBITA UCIIOIH30BAHUSI METOJIOB TEOPHH (QYHKIIUMA B XOJI€ PEIICHHS MPAKTHUYECKUX
3a71a4 U CTUMYJIMPOBAHUE UCCIIENOBATENBCKON EATENBHOCTU CTYIEHTOB B MPOLIECCE OCBOEHUSI UC-
ITATITAHEL.

1.3 MecTo AMCUMILUIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Hucuunnuna «/{uddepeninanbaple ypaBHEHUS» OTHOCUTCS K BAPHATHUBHOM YacTH npodeccu-
OHaJIbHOTO 1UKIA. JJis ocBoeHUsT nuctuiuivHbl «Jluddepennmanbapie ypaBHEHHS» UCTIONB3YIOTCA
3HAHMSI, YMEHUS, HABBIKHU, CIIOCOOBI AESITENFHOCTH M YCTAHOBKH, OyUYeHHBIE U CPOPMUPOBAHHBIE B
XO0J/I€ U3YYCHHS CIEAYIONIMX MUCHUIUIHH: «MaTeMaTtnueckuil aHaimus» «Amnredpay, «l'eomerpusi»,
«Teopus GyHKIUHN NEHCTBUTENLHOTO IEPEMEHHOTOY, «/IucKkpeTHas MaTeMaTHKay, «MareMaTudeckas
JIOTHKa.

OcBoeHMe JaHHOW JUCIMILIMHBI SBISETCS OCHOBOH MJIsl TIOCTEAYIOMIETO M3y4eHUs! Y4eOHBIX
nucturinH: «Teopus QyHKIHN KOMITTIEKCHOTO TIEpeMEHHOT0», «DU3UKa» U JIp., a TAKKe KypCcOB 10
BBIOOPY CTYJIEHTOB, COJIEpKAHUE KOTOPBIX CBSA3aHO C TOTOBHOCTBHIO CTYACHTA YIITyOUTh CBOM 3HAHUS
B 00J1aCTH COBPEMEHHOM TeOpuH (QYHKIIMH TEHCTBUTEIILHOTO U KOMIUIEKCHOTO TTEPEMEHHBIX.

1.4 IlepeyeHb MUIAaHUPYEMBIX Pe3y/JIbTATOB 00YYEeHHS MO JMCHUILIMHE, COOTHECEHHBIX C
IUIAHMPYEMBIMH Pe3yJIbTATAMM OCBOCHHS 00pa30BaTe/IbHOM IPOrpaMMbl

N3yuenne nanHoW y4eOHON MUCHIUILIMHBI HAITPABJICHO HAa OBJIAJICHHE CICIYIOMNX KOMITCTCH-



OK-6 crtocoGHOCTBIO K CAMOOPraHU3aIMK U CaMO0Opa30BaHUIO;
[TK-1 roTOBHOCTBIO peai30BbIBATH 00pa30BaTEIbHBIC IPOrPAMMBI [0 YYSOHBIM ITPEAMETaM B

COOTBETCTBHUH C TPEOOBAHUSAMH 00pa30BaTEIbHBIX CTAHIAPTOB;

IIK-11 roToBHOCTBIO HCIIOJB30BaTh CUCTEMATHU3UPOBAHHBIEC TCOPETUUYCCKUE U IIPAKTUYCCKHEC

SHAHUA JJId TOCTAHOBKH U PCHICHUA UCCIICAOBATCIILCKUX 3a1a4 B obyractu 06pa30BaHI/ISI.

B pesynbrare nzydenust yaeOHOM TUCIIUTLTAHBI
Hunexe Coneparne o0yyJaromuecs JOJKHbBI
Ne | komme- | KOMIIETEHIUH
TeHIH | (WM e€ JacTh)
3HATh yMeThb BJ1a/leTh
1 OK-6 —  CHOCOOHO- | — OCHOBHBIC TOHATHSA Ma- | — PemIaTh MPOCTEH- | — COBPEMEHHBIMH
CTBI0O K CaMO- | TEMaTHYECKOTO aHaiau3a | mue auddepeHnn- | 3HaHUAMHA O Tud-
OpTraHu3alMi U | U TeopuH IUQQepeHLn- | albHbIe YpaBHEHUS; | (epeHIHaIbHbBIX
camoo0paszo- QJIBHBIX YPaBHEHUH; — HUCTIONB3Ysl OIpe- | YpaBHEHUAX U
BaHUIO — OCHOBHBIE CBOMCTBA M | AEJECHHS,  IPOBO- | IPUIOKEHHUIX
TEOpEeMbl ~ MaTeMaTu4e- | JUTh UCCIENIOBAaHUS, | TOH TEOPHH;
CKOTO aHaJM3a U TEOPHH | CBSI3aHHBIE C OCHOB- | — OCHOBHBIMHU TIO-
muddepeHnnanbHbIX HBIMU MOHATUSMH;, | HATHSMU — LIKOJIb-
ypaBHEHHUIA, — TPUMEHATH Me- | HOTO Kypca «AJ-
— OCHOBHBIE METOZBI Ma- | TOAbl Teopuu auQ- | reOpa W Hayana
TEMAaTU4ECKOro aHaju3a | (epeHIHraIbHbIX aHaln3a», OTHOCA-
n teopun mudpdepeHnn- | ypaBHEHHH K JoOKa- | muxcs K audde-
QIBHBIX YpaBHEHUH 3aTENILCTBY TEOPEM | PEHIUATBHBIM
U peLICHUIO 3a1a4 YpaBHEHUSIM
2 [K-1 - TOTOBHO- | — OCHOBHBIE (DaKThl O | — TOYHO U JIAKO- | — OA30BBIMH HJIe-
CThIO peanu3o- | auddepeHIaTbHBIX HUYHO  PAacCKas3bl- | SIMU H METOJaMU
BBIBaTh 00pa- | ypaBHEHUSIX; BaTh WJIU ONUCHIBATH | TEOpHU TU(PepeH-
30BaTebHbIE | — TEOPEMBI CYLIECTBOBA- | PELICHHME 3aAady, N0- | LUAIBHBIX ypaBHe-
MPOTPaMMBbl IO | HUSL M EAMHCTBEHHOCTH | Ka3aTelNbCTBO TE€O- | HUM,  OTHOCSIIH-
yueOHBIM (n1s HOpManbHOW CH- | peM, CBOMcTBa pac- | MUCs K auddepeH-
npeaMeTaM B | CTEMBI, JJIsl CUCTEMBI JIH- | CMATPUBACMBIX Ma- | IHAIILHBIM YpaBHeE-
COOTBETCTBMU | HEHHBIX YpPaBHEHHMH, JUIA | TEMaTHUYECKUX OOBb- | HUSIM TEPBOTO U
Cc TpeOOBaHM- | ypaBHEHUS BBICIIETO TO- | EKTOB BTOPOTO MOPSIJIKOB;
saMu oOpaszoBa- | psaka, ycioBue Jlum- — CUCTEMOI OCHOB-
TENbHBIX CTaH- | IIHIA) HBIX Maremarude-
JapTOB CKHUX CTPYKTYp
(mpocTpaHCTBO He-
NpPEpHIBHBIX (YHK-
IHi1) ¥ aKCHOMATH-
YECKHM METOJIOM
3 IK-11 | - FOTOBHO- | — OCHOBHBIE HCCIIEAOBA- | — UCIOJIB3Yys MOJYy- | — OCHOBHBIMHU IIO-
CTBIO HCHOJb- | TEJIBCKUE METOJbI TEOPUH | YEHHBIE 3HaHUS, | HATUSMH  ILIKOJIb-
30BaTh cHCTe- | JuddepeHInanbHbIX MIPOBOJIUTH  HCCJIE- | HOrO Kypca Marte-
MaTu3UpoBaH- | ypaBHeHuit (merox bep- | moBaHumsi,  CBs3aH- | MATHKH, CBSI3aH-
HBIE TEOPETH- | HyJuld, Meton Jlarpamxa, | Hble C OCHOBHBIMHU | HBIMU C audde-
YEeCKHE U IIPaK- | METOJ| HEOMPEICNCHHBIX | IOHATHSAMH  Kypca | peHLUAIbHBIMU
THUYECKHE 3Ha- | KOI(MGHUIMEHTOB, MeToxa | (0OBIKHOBEHHBIC YPABHEHUSIMU U UX
Hus s octa- | Dypobe u np.) nddepeHranb- NPUIOKEHUSIMH
HOBKH H pelie- HBIE ypaBHEHUS, | (IpoduiIbHbIH
HUSL HUCCIENO- yYpaBHEHHUS B 4YacT- | YPOBEHB)
BaTENLCKUX 3a- HBIX TIPOU3BOIHBIX)
a4y B o0iacTu
o0Opa3oBaHHs




2 CTpyKTypa " coep:KaHue TUCHUILIHHBI

2.1 Pacnpenesienne TPyA0€MKOCTH JUCUMILIUHBI 110 BUIAM PadoT

O6mmast Tpy10€MKOCTh TUCIUILUIMHBI cOCTaBiseT 5 3auéTHbIX ef. (180 yac.), ux pacnpenencHue
10 BUJaM paboT MPEACTaBICHO B TaOIHIIe

Ce-
N Bcero
Bu yueOHo# paboTh 4ACOB Mec;pm
KonrakTHas paGora 72,3 72,3
AyoumopHule 3auamus 66 66
3aHATHS JEKIIMOHHOTO TUTIA 26 26
3aHATUS CEMUHAPCKOTO TUMA 40 40
JlaboparopHbIe 3aHATHS - -
Hnas konmaxmuas paboma 6,3 6,3
KonTpons camocTosiTenbHON paboThI 6 6
IIpomexyTouHas aTTecTanus 0,3 0,3
CamocrosiTejibHas padora 72 72
KypcoBoe npoekrupoBanue - -
[TpopaboTKa TeOpeTHYECKOro MaTepraia 42 42
[TonroToBKa K TEKyniemMy KOHTPOJIIO 30 30
KoHnTtpoJb 35,7 35,7
[ToaroroBka K 3K3aMeHy 35,7 35,7
4acoB 180 180
OO0mas Tpy10eMKOCTh
3a4YeTHBIX eIHMHUII 5 5

2.2 CTpyKTypa JTUCUUIJINHBI

Pacrnipenenenue Tpyqo€MKOCTH MO pa3jiesiaM AUCHUILIINHBI TPUBEICHO B TaOIHIIE.

KoauuecTBo yacoB

Bueaynu-
AynuropHas
Ne HaumeHnoBanue pa3nenos Bcero TOpHas pa-
pabota 5012

JIK | 113 | JIP CPC

1 | Obviknosennvle oughghepenyuanvivie ypasnenus

11 DnemeHThl 00111el Teopun (\)}6I>IKHOB€HHI>IX - 44 8 12| - 24
(bepeHIaIbHbIX YPaBHEHUH
1.2 | Jluneiinsie muddepeHnmanpHbie ypaBHEHUS 44 8 12 | - 24
2 Ypasnenus 6 uacmnuix npouzeo0nvix
JuddepeHnnanbHble ypaBHEHHsS B YacCTHBIX )
2.1 17 POM3BOIHBIX 50 10 | 16 24
Hroro mo aucuunianHe 138 26 | 40 | - 72

[Tpumeuanue: JIK — nexkuuu, [13 — npaktuueckue 3anatus / cemuHapsl, JIP — naboparopHble 3aHsATHS,
CPC — camocrosTenbHas paboTa CTy/IeHTa.



2.3 Coneprxanue pa3aejaoB IMCHUTITHHBI

231

3angarus JICKIHMOHHOI'0 THUIIA

HaumenoBaunue
paszena

Coneprxanue pasjaena

dopma TeKy-
LIET0 KOH-
TPOJIsS

ObbikHO

6eHHble uGhhepeHyuaIbHbLe YPABHEHUS

11

OnemeHThl 0OLIEH Teopuu
OOBIKHOBEHHBIX AU depeH-
LAAIBHBIX YPABHECHUHN

3anauu, npuBosmKe K AuddepeHunans-
HBIM ypaBHeHUAM. llenHas auHusa. ATMo-
cheproe napnenue. OObIKHOBEHHBIE TH(]-
(depeHIanbHble YPABHEHUS U UX CUCTEMBI.
3anaya Kommu. Teopema cyiecTBoBaHUS U
eIMHCTBEHHOCTU. CIIe/ICTBUS TEOPEMBI CY-
LIECTBOBAHUSA U €IMHCTBEHHOCTH. Y paBHe-
HUE C Pa3JeNAOIUMKICS IEPEMEHHBIMU.
OpnHopoaHble ypaBHEHUS. JInHElHbIE ypaB-
HEHHsI [IEPBOro MOpsJIKa. YpaBHEHUE B 110JI-
HBIX U depeHranax

KT

1.2

Jluneiinpie  nuddepeHm-
aJIbHbIC YPaBHCHUS

Jluneitnbie nuddepeHuanbHbIe ypaBHe-
Hus. Bponckuan. O01iiee penieHue TuHei-
Horo auddepeHnnanbHOro ypaBueHus. Me-
ton Jlarpanka (MeTO/ Bapualuu Npou3-
BOJIBHBIX ITOCTOSIHHBIX ). KOMITIIEKCHBIC
(GyHKIIUU 1eWCTBUTENBHOTO aprymenTa. Jlu-
HEIHBIE OTHOPOIHBIC YPABHEHUS C ITOCTO-
STHHBIMU K03 purrentamu. OO1ee pere-
HUE JTUHEWHOTO OJHOPOTHOTO YPABHEHHUS C
MOCTOSIHHBIMU KO3 puninentamu. Jluneii-
HBIC HEOTHOPOIHBIC YPABHEHUS C MTOCTOSH-
HbIMU K03 punmenramu. KonebarenbHbie
siieHusi. CBoOOIHbIE KOJIeOaHusl B cpefie
6e3 conporuneHus. CBoOOIHBIE KoNeba-
HUS B CPEJIe C CONMPOTUBICHHEM. BBIHYX-
JIeHHbIe Kosie0aHus B cpesie 63 CONpOTHB-
neHus. Pe3onanc

YpaeﬂeHuﬂ 6 YACMHbIX npoussodelx

2.1

JuddepeHunanpHple  ypaB-
HEHUS B YaCTHBIX POU3BOJI-
HBIX

3amauu, npuBoAsIIKe K AuddhepeHInaib-
HBIM YPaBHEHMSIM B YaCTHBIX TPOU3BOIHBIX.
VYpaBHeHue TerIonpoBoAHOCTH. 3a1aua Ju-
puxue. 3agada Jlupuxiue ang kpyra. Ypas-
HEHUE TEIJIONPOBOIHOCTHU B cTepxHe. Bo-
HOBOE ypaBHEHHeE. PellieHre BOJTHOBOTO
YpaBHEHUs JUUIsl KOHEYHOU CTpyHBI. Pemie-
HUE BOJIHOBOTO YpaBHEHUS i OECKOHEU-
HoM cTpyHBI. ®opmyna Jlamambepa. Ypas-
Henue beccens. Psn @ypne-beccens. Kone-
OaHue Kpyrioi MmemOpaHbl. 3amadya

[Irypma-JInyBuiis.




ITpumeuanue: YII — ycTHbIN (muceMeHHBIN) onpoc, T — TectupoBanue, K — KOJIIIOKBUYM.

2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA

dopwma Te-
Ne Hauvenosanue Copnepxxanue paszaena KYIIETo
pasnena
KOHTPOJIA
1 ObvikHOBeHHble uhhepenyuanvhbvle YPasHeHUs:
1.1 | Dnementsl  oOmieit | MHTerpupoBanne ocHOBHBIX KiaccoB OJ[Y mepBoro VI, T
TEOPHH OOBIKHOBEH- | TIOPsi/IKA. Y PABHEHUS C Pa3ACISIOIIUMUCS IEPEeMEH-
HeIX Juddepenu- | Hpimu. OgHOpPOHBIE YpaBHEeHUs. JInHelHbIe ypaBHe-
aJbHBIX YPAaBHCHUHN | HUs. YpaBHeHHME bepHysuM. YpaBHEHHs B IIOJIHBIX
muddepennmanax. HHTErpupyommii MHOXKHUTENb.
Pemenue 3agaun Komm.
1.2 | JIuneitnbie audde- | [lpocteiimue cnyyaun moHWkeHusl nopsaka. Mure- VILL T
pEHLUANIbHBIE YpaB- | TPUPOBAHUE JIMHEHHBIX YPABHEHUM C MTOCTOSITHHBIMU
HEHUS koapdunuentamu. Pemenue 3amaun Komm. Pere-
HUE KpaeBbIX 3ajay JUld YpaBHEHHUH BTOPOro IO-
psanka. MHTerpupoBanrue ypaBHEHHH C MOMOILBIO psi-
JIOB.
2 Ypaenenus 6 wacmmuvix npouzeoonsix
2.1 | Iuddepenunans- VYpaBHeHue TEIIONPOBOJIHOCTH. VYpaBHeHue VIL, T
Hble ypaBHeHus B | Jlamnaca. 3amaua [{upuxie. Pemenue 3agaun Jupu-
YaCTHBIX IMPOU3BOJI- | XJI€ JUIsl Kpyra M MOJIYILUIOCKOCTU. Y paBHEHHUE TEILIO-
HBIX MIPOBOJHOCTH B CTEPKHE KOHEUHOM U OECKOHEUHOM
uiHEL. BoitHOBOE ypaBHeHHe. Konebanne koHeuHOU
cTpyHbl. BonHoBoe ypaBHeHHe, kojeOaHMil Oecko-
HeyHON cTpyHbl. @opmyna [lanamOepa. Pemenue
BOJIHOBOTO YpaBHEHUS 7Sl KPYTJIOM MeMOpaHBHI.

2.3.3 JlaGopaTopHbIe 3aHATHUS

JlaBoparopHble 3aHATHS HE IPETYCMOTPEHBI YUEOHBIM IJIAHOM.

2.3.4 IlpumepHas TeMaTHKAa KYpCOBBIX padoT

KypcoBbie paboTbl He IPeayCMOTPEHBI YU€OHBIM IJIAHOM.

2.4 TlepeyeHb y4eOHO-METOANYECKOT0 o0ecrieyeHHs /1JIsl CAMOCTOSITEIbHON padoThI

oﬁyqamnmxca no JTMCHUIIJINHE

Bug CPC

MIOJTHEHUIO CaMOCTOSTENIbHOU PabOoTHI

Hepequb y‘-IC6HO'MCTOI[I/I‘-ICCKOI‘O obecreueHust JUCLMIIIIMHBI 110 BBI-

1 | llonroroBka k | 1. Enbuos, A.A. Jludpdepenunanbusie ypaBHeHUs: yueOHOe mocodue /

npaktudeckuM | A.A. Enbros, T.A. EnsrioBa; MunucrepcTBo oOpa3oBanus 1 Hayku Poc-
(cemunapckum) | cuiickoit ®enepaunu, Tomckuit I'ocymapcTBennslii YHuepcurer Cu-
3aHATUSAM creM Ynpasnenus u Paguosnexrponuku (TYCYP). — Tomck: Dnp Kon-

teHT, 2013. — 197 c. - [DnekTponnsiid pecype]. - URL:
http://biblioclub.ru/index.php?page=book&id=480606
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2. Acramosa, U.B. luddepenunansusie ypaBuenus / M.B. Acrarmiosa,
B.A. Hukumkus. — MockBa: EBpa3uiickuii OTKpbITBIA HHCTUTYT, 2011, —
Y. 2. - 108 c. - [DnektponHsIit pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=90342.

3. lumkun A. b. Jlekiuu o auddepeHnnanbHbpIM ypaBHEHUSAM. Diie-
MEHTHI 00IIIel TeOpuH OOBIKHOBEHHBIX MU (PEepeHIINMATBHBIX YPaBHEHUMH.
Jluneiinsie muddepeHraIbHbpIe ypaBHEHHs. Y paBHEHUS B YACTHBIX MIPO-
M3BOJHBIX: Y4eOHOE MMOCOOME ISl CTYIEHTOB IEJarormyeckux BY30B /
A. b. lumkun. — CnasiHck-Ha-Ky6anu: UL CI'TIN, 2009. — 73 c.

4. Acramoga, U.B. IIpaktukym no kypcy «/Iuddepenmansabie ypas-
HeHMsD»: yuebnoe nocobue / M.B. Acramosa, B.A. Hukumkus. - MockBa:
EBpazuiickuii OTKpBIThIA UHCTUTYT, 2011. — 96 c. - [DeKTpOoHHBIHN pe-
cypc]. - URL: http://biblioclub.ru/index.php?page=book&id=90289

2 | IlonroroBka k | 1. Empuos, A.A. JluddepeHnuanbapie ypaBHEHUs: yaeOHOE mocooue /
kojuiokBuymam | A.A. Enbios, T.A. EnbsiioBa; MunucrepcTBo oOpa3zoBanus 1 Hayku Poc-
cuiickoii ®enepanun, Tomckuii ['ocynapctBeHHbli YHupepcuter Cu-
creMm Ynpasienus u Paguosnekrponuku (TYCVYP). — Tomck: Onb Kon-
TeHT, 2013. — 197 c. - [OnexTponusiit pecype]. - URL:
http://biblioclub.ru/index.php?page=book&id=480606

2. Acramosa, U.B. Tuddepennmansusie ypaBaenus / M.B. Acrarosa,
B.A. Huxkumkus. — Mocka: EBpa3zuiickuii OTKpbITbI UHCTUTYT, 2011. —
Y. 2. - 108 c. - [Onexrponnsiii pecypce]. - URL:
http://biblioclub.ru/index.php?page=book&id=90342.

3. umkun A. b. Jlekiuu no auddepeHuanbHbpIM ypaBHEHUAM. Dlie-
MEHTBI 0011Iei TeOpUN OOBIKHOBEHHBIX MU (HEePEHINATBHBIX YPaBHEHHH.
Jluneitabie nud depeHranbHbie ypaBHEHUS. Y PaBHEHHSI B YaCTHBIX MPO-
W3BOJHBIX: Y4eOHOE MOCOOME ISl CTYIEHTOB IEJarormuecKux BY30B /
A. b. lunixun. — CnasHck-Ha-Ky6anu: UL CI'TIN, 2009. — 73 c.

3 | [logroroBka k| 1 Enbuos, A.A. JJuddepennunansupie ypaBHeHus: yuebHOe mocodue /
tectupoBanuto | A.A. EnwioB, T.A. EnsiioBa; MunuctepctBo o6pazoBanus u Hayku Poc-
(Texymieii arte- | cuiickoit Menepaunu, Tomckuit ['ocynapcrBenHblit YHuBepcurer Cu-
CTaIuu) creM Ynpasinenus u Pagunosnexkrponuku (TYCYP). — Tomck: Dnp Kon-
TeHT, 2013. — 197 c. - [Onekrponnslit pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=480606

2. lNumkun A. b. Jlekiuu no auddepeHnnanbHbIM ypaBHEHUSAM. Diie-
MEHTBI 00111e#1 TeOpUH OOBIKHOBEHHBIX U] PepeHInaNbHbIX YPaBHEHUH.
Jlunelinble muddepeHaIbHble ypaBHEHHUS. Y paBHEHUS B YACTHBIX MTPO-
W3BOJIHBIX: Y4eOHOE mocoOue JUisi CTYACHTOB I€IarornyecKuX BY30B /
A. b. lumxkun. — CnasHck-Ha-Ky6anu: UL CI'TIN, 2009. — 73 c.

Y4eOHO-METOIUYECKHNE MaTepHalbl 11 CAMOCTOSTENbHON paboThl O0yYarOMIMXCs U3 YHCa
WHBAJIUJIOB U JIUI] C OTPAHUYEHHBIMU BO3MOXKHOCTSIMHU 3710poBhs (OB3) mpenocrasmsitorcs B hopmax,
aJaNTUPOBAHHBIX K OTPAaHUYCHUSM UX 370POBbsI U BOCHPUATHS WH(OPMAIIUU:

JUTSL JIATL C HAPYIIEHUSIMH 3PCHHUS:

— B IieyaTHOU popme yBeTHUEeHHBIM HIpU(TOM,
— B hopMe JIEKTPOHHOTO TOKYMEHTA,
JUTSL JIALL C HApYLIEHUSIMU CITyXa:
— B IleyaTHOM dopme,
— B hopMe PNIEKTPOHHOTO TIOKYMEHTA.
JUTSI JIAIT C HApYIIEHUSIMH OTTIOPHO-BUTATEIFHOTO armapara;
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— B re4atHoi (opme,
— B (hopMe PIEKTPOHHOTO TOKYMEHTA,
I[aHHBIfI MNEpCUCHb MOXKCET OBITH JOIMOJIHCH WU KOHKPCTHU3UPOBAH B 3aBUCUMOCTH OT KOHTHUH-
TeHTa 00yYaroIXCsl.

3 O0pa3oBare/ibHbIC TEXHOJIOTMH

C ueinbio GopMHUpPOBaHKS U Pa3BUTHS TPOPECCHOHATILHBIX HABBIKOB 00YYaIOIINXCSI, B COOTBET-
ctBun ¢ TpedoBanusMu PI'OC BO 1o HanpaBJIeHUIO MOATOTOBKH, ISl pealn3ains KOMIIETCHTHOCT-
HOT'O MOJIX0/1a MporpamMMa MpeAyCMaTpUBAaeT MIMPOKOE MCIIOIb30BAHHE B YIEOHOM MpoIecce Ciey-
forux Gopm yaeOHOM paboThI:

— akTUBHbIC (OPMBI (JIEKITUS, BBOJHAS JICKIHsI, 0030pHAs JICKIIHS, 3aKIFOUNTESIbHAS JICKIHS,
pe3CHTAIHs);

— UHTEPAKTHBHBIC POPMBI (IIPAKTHUYECKOE 3aHITHE, CEMHHAD, KOMITBIOTEPHAS CUMYJISIIUS, KOJI-
JIOKBHYM);

— BHeayIUTOpHbIC (POpMBI (KOHCYIbTAIHS, TIPAKTUKYM, CAMOCTOSTEIbHAs paboTa, MOArOTOBKA
pedeparta, HanMcaHKE KypCOBOH pabOThI);

— (OpMBI KOHTPOJISI 3HAHUH (TPYIIIOBOM OMPOC, KOHTPOJIbHAsE paboTa, mpakTHyeckas pabdora,
TECTUPOBAHUE, KOJUIOKBHYM, 3a4ET, IK3aMeH).

3.1 O6pa3oBaTe/ibHbIE TEXHOJIOTHH NP MPOBEAEHNHU JeKINT

Jlekuust — ofiHa U3 OCHOBHBIX (pOpPM OpraHu3alnuu yueOHOro mpolecca, IpecTaBistoIas co-
00l yCTHOE, MOHOJIOTUYECKOE, CUCTEMAaTUYECKOE, TMOCIEI0BATEIbHOE U3JI0KEHUE MPENOo1aBaTeIeM
yuebHoro marepuana. OHa npeAmecTByeT BceM ApyruM (opmMaM opraHu3anuu yyeOHOro mpoiecca,
MIO3BOJISIET ONEPATUBHO AKTYAJIM3UPOBAThH YUEOHBIN MaTeprai JUCUUIUIHHEL. [y moBbimerns 3 dex-
TUBHOCTH JIEKIIUH 11€71€c000pa3HO BOCIIOJIb30BAThCS CIIEYIOIMMH PEKOMEHIALUSMU:

— YETKO U SICHO CTPYKTYPHUPOBATh 3aHITHE;

— pPallMOHAJIBHO TO3UPOBATh MaTepUal B KaKJOM U3 pa3/eioB;

— MCIIOJIb30BaTh MPOCTOM, JOCTYITHBIN S3bIK, 00Pa3HyIO pedb ¢ IPUMEPaMH U CPAaBHEHUSIMH;

— OTKa3aThCsl, HACKOJIBKO 9TO BO3MOXHO, OT HHOCTPAHHBIX CIIOB;

— UCIOJIb30BaTh HATJISIIHBIE TOCOOUS, CXEMBI, TAOIUIIbI, MOJIEIH, IPa(UKH U T. I1.;

— IPUMEHATh PUTOPUYECKUE U YTOUYHSIOIINE IIOHUMAaHKUE MaTepuasa BOIPOCHI;

— 00palaThCs K TEXHUYECKUM CpeACTBaM 00yUEeHHUSI.

No Tema Bunsr npumensiemsix oopazosa- | Ko
B TEJbHBIX TEXHOJIOTUN qac
8 cemecTp 26
OneMeHTHl 0011el Teopun O6BII\<JHOBCHHBIX ABT, PII 4
11 mubdepeHIMATBHBIX ypaBHEHUI
" |O6BIKHOBEHHBIE nuddepeHnraibHbIe ABT, PIL, JITIO, HCM 4%
YpaBHEHHSI BBICIIIETO MOPSIIKA
12 Jluneitble auddepeHnraibHble ypaBHe- ABT. PII 8
' HUS ’
21 Huddepenunansaple ypaBHEHHUS B 4YacT- ABT. PII 10
™ | HBIX TPOU3BOIHBIX ’
Wroro no kypcy| 26
B TOM YHCJI€ UHTEPAKTUBHOE O0yueHue™ 4
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ABT — aynuoBu3yanbHasi TEXHOJIOTHS (OCHOBHAsi MH(POPMAIMOHHAs TEXHOJOTUSI 00Yy4eHUs,
OCYIIECTBIIsIeMasi C UCIOJL30BAHUEM HOCHTENCH MH(POPMAINK, MPEAHA3HAUYCHHBIX IJISI BOCIIPHUSITHS
YeJIOBEKOM 10 JIBYM KaHallaM OJIHOBPEMEHHO 3PUTEILHOMY M CIIyXOBOMY IIPH ITOMOIIU COOTBETCTBY-
IOIUX TEXHUYECKUX YCTPOMUCTB, a TAaKXKE 3aKOHOMEPHOCTEH, MPUHITUTIOB M OCOOCHHOCTEH Tpe/ICTaB-
JICHUS] ¥ BOCHIPUSATHS ayIHOBU3YaJIbHON HHPOPMAIIHN);

PIT — penponykTuBHAs TEXHOJOTHUS (TPATUIIMOHHAS TEXHOJIOTHS MEPEX0Jla OT KOHKPETHBIX
NPE/ICTABICHUIN K MMOHATHSM, & OT TIOHSITUH - K YMCHUSAM U HaBbIKaM);

PMI — pabora B MaJibix rpymnmnax (B mapax, pOTallMOHHBIX TPOHUKAX);

JITIO — nekmuu ¢ mpoOJIEMHBIM HU3JIOKEHUEM (ITpoOIeMHOE 00yUYeHHUe);

Ob — sBpuctuyeckas decena;

CIIO — cemunapsl B hopMe AUCKyCCHid, 1e06aToB (podieMHOe 00yUeHue);

HNCM — ucnonbs3oBaHue CpeACTB MyJIbTUMEINA (HAPUMEDP, KOMIBIOTEPHBIE KJIACChl);

TIIC — TeXHOJIOTHS MOJHOLIEHHOTO COTPYIHUYECTBA.

3.2 O0pa3oBaTe/ibHbIe TEXHOJIOTMU NP MPOBEAeHNU MPAKTHYECKUX 3aHATHI

[IpakTnueckoe (ceMHHApCKOE) 3aHSATHE — OCHOBHAs MHTEpPAKTUBHAs (hopma opraHu3alvu
y4eOHOro Ipolecca, JONOJHAIOAs TEOPETUYECKUN KypC WIH JEKIMOHHYIO 4acTh y4eOHOM AucCLU-
IUTMHBI ¥ IPU3BaHHAs TOMOYb 00YYaIOIIUMCS OCBOUTHCS B «IIPOCTPAHCTBE AUCIMILTUHBL, CAMOCTOSI-
TEJIbHO ONEPUPOBATH TEOPETUUECKUMH 3HAHUSIMHU Ha KOHKPETHOM YyueOHOM Matepuaine. i npakTu-
YEeCKOro 3aHATHS B KaueCTBE TeMbl BBIOMpPAeTCss OOBIYHO Takas ydeOHas 3ajayda, KoTopas Impe/nosa-
raeT He CYIIECTBCHHBIC YBPHCTUYECKNE M AHATUTUYECKHUE HANPSHKEHUS U MPOJBMKEHUS, a OTpeo-
HOCTb 00Y4aIOIIErocs «IoTporaThy MaTepual, Olo3HaTh B KOHKPETHOM TO 00I1ee, 0 4eM FOBOPHIIOCH
B JICKIMH.

No Tema Buasl npumensieMbIx o6p:«;13013a— Kou.
TEJBHBIX TEXHOJIOTHI qac
8 cemecTp 40
11 OneMeHThl 00MIell Teopuu 06LH<HolseH— PMT, CIIO 12
HBIX AU PepeHnanbHbIX YpaBHEHUN
12 Jluneitnble nuddepeHnnanbHbe ypaBHe- PMT, CIIO 12
HUS
JuddepenunanbHbple ypaBHEHHs B 4acT- PMT., CIIO, 3B, ICM g*
HBIX NTPOU3BOHBIX
2.1 |VYpasuenue beccems. Psl)vaDpre-Bec- PMT., CITO, 3B, ICM 4%
censt. KoneGanue kpyriioit MeMOpaHsl.
3anayga [lItypma-JInysusis PMTI, CIIO, 95, UICM 4*
Wroro mo xypcy| 40
B TOM YHMCJI€ UHTEPAKTUBHOE 0OyueHue™ | 16




4 OueHoYHbIE CPEACTBA VIS TEKYLIEr0 KOHTPOJIA yCIIeBAeMOCTH U
NMPOMEKYTOYHON ATTECTALUH.

4.1 (I)OHII OIECHOYHBIX CPEACTB JIsl MPOBECACHUA TEKYIIET0 KOHTPOJIsI

4.1.1 PeifTuHroBasi CHCTEMA OLIEHKHU TeKYIIeil yCleBaeMOCTH CTY1eHTOB

Haumenosanue MakcumManbHOe
Ne Bunbl oneHnBaeMbIx paboT
pasznena KOJI-BO 0aJIJIOB
[paktryeckas padora 10
) OGsikHOBeHHbIE THDDe- YCTHBIH (MICEMEHHBIH) OTIPOC 3
PCHIHAJIBHBIC ypaBHCHIS AxTuBHas paboTa Ha 3aHATHAX 2
[epBoIit KOIITOKBIYM 15
[pakTryeckas padbora 10
) VpaBHEHNS B 4ACTHBIX YCTHBIN (MMCEMEHHBIH) OIpoc 3
TPON3SBOZHBIX AkTuBHas paboTa Ha 3aHATHIX 2
Bropoii kommtokBryM 15
Tekymas arrectanus 1o
3 v ! KommnbroTepHoe TecTupoBaHUE 40
BCEM pasJiesiaMm
BCEI'O 100

4.1.2 IlpuMepHbIe BONPOCHI 1JIs1 YCTHOT0 (MIMCbMEHHOI0) 0poca

Omnpenenenue O/]Y nepBoro nopska.
YacTtHoe perieHue.

Ob6miee penieHue.

HewuspectHas (yHKIMSA, HE3aBUCHMAs TIEpEMEHHAsI.
NHrerpanbHas Kkpusas.

N3okinHbL

Hauanbnbie 3HaueHus.

HavaneHoe ycioBue.

. 3amaua Komn.

10. Ompenenennie O/1Y BTOpOrO mopsaka.

11. lopsanox nuddepeHnanbHOro ypaBHEHUs.
12. TlonmxeHue nopsaka.

CoNoR~ LN E

4.1.3 IlpumepHbIe TeCTOBBIE 3aJaHUS VIS TeKylIeH aTTecTaluu
1. Haiinute pemenne auddepennuansaoro ypapHerus (7yx° —3y)-y = xy*:
1
a) y=C -(7X2 —3) ",
6) y=C+7x*-3;
B) Yy =In(7x*+3)%;
1
r)y=C+(7x*-3)7.
2. Haiiure pemenue muddepenunansaoro ypasaesns (6yx° +Y)-y = xy®:
1
a) y=C -(6x2 +1)12 ;
6) y=In(6x>+1)°;



B) y=C¥6x%+1;
r) y=C+In(6x*+1) .

3. Haitaure pemenne muddepenimansaoro ypasaenus (4yx> —7y)-y = xy*:
0 y=C+ a7,

0) y=C+In‘4x2—7‘;
1
B) y=C-(4x*-7)3;

1
r) y=C+(4x*-7)8.
4. Haitnure pemenue auddepennuansaoro ypasaenus (5yx° +2y)-y = xy?:
a) y=(5x*+2)°+C;

6) y=C-35x2+2;

B) Y =%In(5x2 +2)+C;

1
r) y=C-(56x* +2)1.
5. Haiijure pemenune nuddepenuuansuoro ypasuenus (3yx’ —8y) -y’ = xy?:
a) y=In(3x*-8)°;

1
6) y=C-(3x*-8)°;

1
B) y=C+(3x*—8)¢;

r) y=C33x*-8.

6. Haiinure pemenue nuddepennnansHoro ypapenus y'+2y'+y=0:
a) C,+Ce™;
0) Cxe * +C,;
B) Ce *+Ce™;
r) Ce*+C,xe ™.
7. Haiinute pemenue nuddepenimaibaoro ypasHenus Yy —5y' +4y=0:
a) C,xe* +C,xe";
6) Ce* +Ce";
B) Cxe* +C,e";
r) Ce"'+C,xe™,
8. Haiinute pemenne augpdepeHnnansHoro ypaBHeHus y” —4y' +4y =0
a) C,+C,.”;
6) Cxe”+C, :
g) Ce”+C,xe”;
r) Ce*+C.e”.
9. Haitnure pemenue nuddepeHmanibHoro ypaBHeHus y” —6y’ +9y =0:

a) C,+C.e*:
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5) Ce¥ +C,xe*;

) Ce¥ +Ce™;

r) C1e3x +C,.
10. Haiigute pemenue auddepeHunanbHoro ypaBueHus y” —3y' +2y =0:

a) Cxe* +C,e%;

6) Ce+Ce ™,

) Cxe* +C,xe*;

r) Ce*+Ce™.
11. Eciu OHUM M3 YaCTHBIX pelleHUH TUPPEepeHIINATBLHOTO YpaBHEHUS y” —9y = —18X +9 SBIIsA-
eTcst QYyHKIHS Y =2X-1, 10 o6wee peleHre JaHHOTO YPaBHEHHS UMEET BUJI:

a) Ce¥+Ce ¥ —2x+1;

6) Cx+C.e¥ +2x-1;

) Ce¥+Ce ¥ +2x-1;

r) Ce” +C,e ¥ -18x+9.

4.1.4 TlpumepHbIe 3aJaHUS JJI51 MPAKTHYeCKOi paGoThl CTYIEHTOB

1. HOKaSaTB, 4YTO YKa3aHHBIC (1)yHKIII/II/I, 3aBUCAIINUEC OT ITPOU3BOJIbBHBIX MOCTOSAHHBIX, YIOBJIC-
TBOPAIOT COOTBECTCTBYIOIIIUM I[I/I(l)(bepeHLII/IaHBHBIM YPaBHCHUAM:

y =sin X—1+Cefsinx; %+ y COS X =%sin 2% ;
X

2
y=Cx+C-C~; (ﬂ)2 —ﬂ—xycosx:lsin 2X .
dx”  dx 2

2. Pemuts muddepeHnpansupie ypaBHeHU (pa3HbIMU CIIOCOOAMU):

y'+2xy:xe‘x2; y':37y+x; y'+ytgx:colsx; (l+x2)y':2xy+(1+x2)2;

y.+2y:egx; y'+%=2|nx+1; y':Xz—Il+ex(x+1)2; (1+y2)dx=(arctgy—x)dy;

XY'= Y+XCOSX: Xy XXy =Y Xy =" +xy: y+y'In®y=(x+2Iny)y":

Y=Y'=Y +XY; yrcosx+y=1-sinx; (L+X°)y+y=arctgx; y'(x+y*)=y;
(2xy+3)dy—y?dx=0: (y* +2X)y'=y: yax+(x+xy*)dy=0: (y*+2y+x°)y'+2x=0:

1 2 2X o
y'COS™ X+Yy=19X; y+ Xy Dy y2 =4 Jy arctgx 3. HaiiTi yacTHbIe penieHust
1—x? =arcsin X + X 1+x J1+ %
YPaBHEHHUM, yIOBIETBOPSIONINE 32JaHHBIM HAYAIbHBIM YCIOBHUSIM:

y'+ytgx:$ y(0)=0, y'=2y+e*—x y(0)=%, y'N1-x* +y =arcsinx y(0)=0,

Ly ¢’
———=XlInx €)=— 'sin X — - y_o.
y nx y(e) 5+ y'sinx—ycosx 1 y(2) 0
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4.1.5 TlpumepHbIe BONPOCHI K KOJUIOKBUYMAaM

[TepBblii KOJIIOKBUYM
[ennas nmunus (BeiBO nudpepeHITnaIBHOTO YPaBHEHUS ).
Onpenenenne OAY. [opsgoxk O1Y.
Onpenenenne HopManbHOU cuctembl OL1Y.
Crenenne O1Y nopsaka m k HopManbHOU cucteme OJ1Y.
[TocTanoBka 3agaun Komu muist HopmansHoM cuctemsl O/Y.
ITocranoBka 3anaun Komu nis OJ1Y nopsaka m.
Csenenue 3agaun Komm i HopManbHOU cuctemsl OJlY K HHTErpanbHbIM YpaBHEHUSM.
Vcnosue Jlummmiia.
Teopema cyliecTBOBaHUS U €IMHCTBEHHOCTH U1 HOpMaibHOU cuctemsl OL1Y.
Teopema cymniecTBoBaHus U eAMHCTBEHHOCTH [yt OJ1Y mopsiaka m.
JIuneitnoe OZY nopsaka m.
Teopema cyniecTBOBaHUS U €AMHCTBEHHOCTH i inHerHoro O1Y .
VYpaBHeHUs ¢ pa3IeNAIOMIUMUCS TIEPEMEHHBIMH.
Pelienue ypaBHEHH C pa3aeistOIMMUCS IEPEMEHHBIMH.
OnHOpOIHBIE YPABHEHUSI.
Pelenne oAHOPOIHBIX YPAaBHEHU.
JIuneliHbIe ypaBHEHHUs IIEPBOIO MOPSAKA.
Pelenne MMHENHBIX ypaBHEHUHN IEPBOrO MOPSAIKA.
VYpaBHenue beprymin.
Pewenue ypaBuenuii bepuymim.
YpaBHEeHUS B MONTHBIX TU(depeHIIranax.
Pemenne ypaBHeHuit B monHbIX AuddepeHnuanax.
YpaBHeHuUs1, ToNMycKarolye MOHWKEHUE TIOpsAJIKa MEPBOro BUAA (PEIICHHE).
YpaBHeHUsI, JOMYCKAIOIME TTOHWKEHHE MOPSIIKa BTOPOTo BUa (pPElICHUE).
YpaBHeHuUs1, TONMyCKalolue MOHMKEHUE TIOPSAIKA TPETHEro BUAa (PEIICHUE).

Bropoii KoJIImoKkBruyM
JIuneitnoe OJIY nopsimka m (onpeeneHue).
Jluneiinoe ogHopoaroe OJIY nopsaka m (onpeaeneHue).
CrtpyKTypa MHOKECTBA PEIICHNI JTMHEHHOTO oqHOpogHOro O/1Y.
HesaBucumast cuctema pemieHuii tuHeiHoro ognopoaaoro O1Y.
BpoHCKHaH cucTeMbl pelieHni auHeiHoro ogHopoauoro O1Y (ompenenenue).
BpoHcknaHn cucteMbl perieHuit muHerHoro oguopoaHoro OJ1Y (ocHOBHOE CBOWCTBO).
@yHIaMEHTaNIbHAS CUCTEMA PELIEHUI JIMHEHHOTO ogHopoaHoro O/1Y.
OG6miee pemenue auHEHHOTO ofHOpOoAHOTO O1Y.
CrpykTypa obuiero pemeHus JMHeHHoro HeogHopoanoro OY.

. MeTron Bapranuy pou3BOJIbHBIX TOCTOSTHHBIX.
. JIuneitnoe O/1Y ¢ nocTossHHBIMU K03 (dUIIeHTaMH (OTIpe/leIeHue, XapaKTePUCTHUECKUI

MHOTOYJICH H T.1I.).

. Kommnexcusle pemenus auHerHoro ogHopoaHoro OJ1Y ¢ nocrosHHbiMu K03 punineHTamMu

(cBoiicTBa).

KopHu xapaKTepucTHUeCKOro MHOTOUIEHA U YaCTHBIE PEIIEHUS TMHEUHOTO OJJHOPOIHOTO
ONY c nocrossHHBIMU KO3 duLIneHTaMH (KOMIUIEKCHBIE PELIEHUS — JIEMMa U TeopeMa).
KopHH xapaKTepucTUUeCKOro MHOTOUIEHA U YaCTHBIE PEIIEHUS TMHEMHOTO OJJHOPOIHOTO
ONY c nocrossHHBIMU KO3 duLIeHTaMH (JeHCTBUTEIbHBIE PEIIEHUS — CIIy4al KOMITJIEKCHBIX
Y IEWCTBUTENbHBIE KOPHEH XapaKTEPUCTUYECKOTO MHOTOUJIEHA).

dyHIaMeHTallbHas CUCTeMa pellleHni TuHelHoro ogHopoaHoro OJ1Y ¢ noctosHHbIME K03(-
bumeHTamMu.
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16. YactHoe penienue uHeHOTO HeogHopoaHoro OJ1Y. Meron HeonpeaeneHHBIX K0P PHUITHCH-
TOB (TIEPBBIN CITydaid).

17. YactHoe penienue tuHEeHHOTO HeogHopoaHoro OJ[Y. Meron HeonpeaeneHHbIX K0P PHUITHCH-
TOB (BTOpOH City4ait).

18. YactHoe penienue uHEHHOTO HeogHopoaHoro OJ[Y. Meron HeonpeaeneHHbIX K0P PHUITHCH-
TOB (TpETHi cirydai).

19. CBoOonHbIe KONeOaHus B cpenie 6€3 COMPOTUBICHHUS.

20. CBoOoaHbBIC KOJIEOAHUS B CPElIe C COMPOTHUBIICHUEM.

21. BeiHyxeHHbIe KoJeOaHus B cpeae 0€3 COMPOTHBIICHUS.

22. BeiHyXIeHHbBIE KoJieOaHus B cpene 0e3 conpoTuBiieHus. Pe3oHaHc.

4.2 ®oH/ OIIEHOYHBIX CPEACTB JIsI IPOBeeHUsI MPOMEKYTOUHOM aTTecTAlMU

4.2.1 TlpuMepHbIe BONMPOCHI HA IK3aMeH

1. 3amaum, npuBosme K qudPepeHnanIbHpIM ypaBHEHUAM (TIeTTHAs JTMHUS, aTMocepHoe

JIaBJICHUE).

OO0bIKHOBEHHBIE AU (PepeHIInanbHble YPaBHEHHS U UX CHCTEMBI.

3anaua Komm.

Ceenenue 3agaun Komm kK HHTErpaabHbIM YpaBHEHUSIM.

YpaBHEHUS C Pa3ACIAIOMUMUCS TEPEMEHHBIMH.

OnHOpoIHBIE ypaBHEHUS.

JIuneliHbIe ypaBHEHHUs IIEPBOIO MOPSAKA.

Ypasuenue bepnyiun.

YpaBHEHUS B MOJHBIX U depeHranax.

0. Iuddepenunanbuple ypaBHEHHUs, 1OITYCKaIOIINE TOHMKEHUE MTOPSIKA.

11. Pemienue nuddepeHmanbHbpIX ypaBHEHAN C TOMOIIBIO PSIIOB.

12. YpaBuenue beccens.

13. @ynkun beccens. Mx croiicTra.

14. Psan ®@ypre-beccens.

15. Teopema cyIecTBOBaHUS M €JMHCTBEHHOCTH U1l HOPMAJIbHON CHCTEMbl OOBIKHOBEHHBIX
muddepeHIMaNbHbIX ypaBHEHUH.

16. OcHOBHBIE CIIEACTBUS TEOPEMBI CYLIECTBOBAHUS U €IMHCTBEHHOCTH.

17. JInneitnble nuddepennmanbubie ypaBHeHus. BpoHckuaHs.

18. Obuiee penienne nuHeHOro MU HEepeHINATEHOTO YpaBHEHHUS.

19. Meton Jlarpanka (Bapuaiusi IpONU3BOIBHBIX TOCTOSHHBIX ).

20. JIuneiitHble oqHOPOAHBIE AU (PepeHInaTbHbIE YPABHEHHS C TTOCTOSHHBIMU KO3 (UIIMEHTaMH.

21. Obmiee penieHe TMHEHHOTO OJHOPOAHOTO MM (HepeHITNATEHOTO YPABHEHHUS C TOCTOSTHHBIMU
KodpUITUEHTaAMH.

22. JIuneiiHble HEOMHOPOIHBIE MU (hepeHIInAIBHBIC YPABHEHHUS C TIOCTOSTHHBIME KOX(PHIIHEH-
TaMH.

23. CBoboaHbIe KoeOaHus B cpezie (0e3 COMPOTUBICHUS U C COMTPOTHBIICHHEM).

24. BeinyxieHHbIe KoeOanus. Pezonanc.

25. YpaBHeHHE TEIUIONPOBOAHOCTH. HavansHbIe 1 TPaHUYHBIC YCIOBUSI.

26. Ypasuenue Jlannaca. 3agaua {upuxie.

27. Pemenue 3aaaun Jlupuxiie s Kpyra U MOJTYTUIOCKOCTH.

28. YpaBHeHHE TEIUIONPOBOAHOCTHU B cTepikHe. Meton dyphe.

29. TerIompoBOIHOCTE I OECKOHEYHOTO CTEPIKHS.

30. BonmHoBoe ypaBHeHue. Konebanue cTpyHBI.

31. Konebanue 6eckoHeuHO# cTpyHbl. @opmyia Jlamambepa.

32. Konebanue kpyrioid MeMOpaHsbl.

33. Pemienne BOTHOBOTO YpaBHEHHUS TSI KPYTIJIOH MEMOpaHHI.

34. 3anaua Ultypma-JInyBusis.

HBOo~NoOORWDN
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35. CobcTBenHble 3HaueHus. COOCTBEHHBIE (PYHKITUH.

4.2.2 Kputepuu OlleHKH 10 MPOMEKYTOYHOH aTTecTanmum (3K3aMeH)

Dk3aMeH — Gopma MPOMEKYTOTHOH aTTEeCTAINH, B Pe3yIbTaTe KOTOPOTo 00yUaIONTUIiCs MOITy-
YaeT OIICHKY B YeThIpeX0anbHOH IIKalle («OTIUYHO», «XOPOILOY», «YAOBIECTBOPUTEILHOY, «HEYIOBIIE-
TBOPUTENBHO»). OCHOBOM JJIs ONIpeesieHHs OLIEHKH Ha 9K3aMEHaX CIYKHUT 00bEM U ypOBEHb yCBOE-
HUS CTYJACHTaMU MaTepuaia, MpeaycCMOTPEHHOro pabouel mporpaMMoil TUCHUTUIHHBI.

HTorosas olleHKa y4UTHIBAET COBOKYIHbBIE PE3YJIbTAThl KOHTPOJIS 3HAHUW. DK3aMEH IPOBO-
JIuTCs o Ousetam B ycTHOI opMme B Buje onpoca. Cogepxanue Ounera: 1-e 3ananue (TeopeTuueckuit
BOIIPOC); 2-€ 3alaHue (TeOpeTUUeCKui Bompoc); 3-e 3aaanue (3agaya).

CryneHTsl 00513aHbI CAATh 3K3aMEH B COOTBETCTBUU C PaCIUCaHUEM U y4EOHBIM IIJIAHOM. DK-
3aMeH 110 TUCIHIUIMHE TPECIIeAYeT LeNb OLEHUTh CHOPMUPOBAHHOCTD TPEOYEMBIX KOMIIETEHIINH, pa-
00Ty cTyzIeHTa 3a Kypc, MOJIydeHHUEe TEOPETHUECKUX 3HAHUM, UX MPOYHOCTb, PA3BUTHE TBOPUYECKOTO
MBILICHHS], TPUOOPETEHNUE HABBIKOB CAaMOCTOATENBHON paboThl, yMEHHE MPUMEHSTH MOJYYCHHBIC
3HAHUS JUIA PelIeHUs TPAKTHUECKUX 3aau.

®dopma npoBeIeHUS SK3aMEHa OlpeseseTcsl B padoueil mporpaMMe TuCUUIUIUHBL. CTyIeHTy
MPEIOCTABIISETCS. BO3MOXHOCTh O3HAKOMJICHHSI ¢ pabouell mporpaMMon TUCHUIUIMHBL. JK3aMeHaToP
MMEET MPaBo 337aBaTh CTYIECHTAM JIOTIOJIHHUTEIBHBIC BOIIPOCH IO BCeW y4eOHOW MporpaMme JUCIHU-
wnHBL. BpeMs nmpoBeneHus sKk3aMeHa YCTaHaBJIMBAE€TCI HOPMaMU BpeMeHU. Pe3ynbrar ciadyu sK3a-
MeEHa 3aHOCUTCS IIPeroaaBaTesieM B 9K3aMEHAIMOHHYIO BEJOMOCTh U 3aUE€THYIO KHUXKKY.

DK3aMeH MTPOBOJUTCS B YCTHOU (UM MUCbMEHHOI) popme no duneram. Kaxxasiii Ouser coaep-
KUT OJMH TEOPETUYECKUI BONPOC U OJHY 3a/adyy. JK3aMEHATOp MMEET IIPaBO 3aJaBaTh CTYJCHTaM
JOTIOTHUTEIIbHBIE BOIIPOCHI IO Beel y4eOHOM mporpaMMe TUCHUIUTMHEL. Bpems npoBenenus 3x3aMeHa
YCTaHaBJIMBAETCSl HOpMaMH BpeMeHU. Pe3ynbpTaT cjaun sK3aMeHa 3aHOCUTCS MPEIoJIaBaTeNIeM B IK3a-
MEHAI[MOHHYIO BEZIOMOCTh U 3aU€THYIO KHIDKKY.

OneHka «OTJIMYHO» BBICTABIISETCS, €CIIH CTYIEHT:

— TMOJIHO PAacKpbUI Co/Iep KaHKe MaTepuaia B 00J1acTH, MPEAYCMOTPEHHON MTPOrPaMMOii;

U3JI0’KUJT MaTeprajl IPaMOTHBIM S3bIKOM B ONPEEIIEHHOM JTOrMUECKOl MOCIe10BaTeIbHOCTH,
TOYHO HCIIOIb30BaAJl TEPMUHOJIOTHIO;

— IPaBUJILHO BBIMIOJIHUII PUCYHKH, YEPTEKH, TpapuKU, UCIIOJIB30BaJ HAIISIHbIE TOCO0us, CO-
OTBETCTBYIOUIUE OTBETY;

— [T0Ka3aJl yMEHUSI WITIOCTPUPOBATh TEOPETUUECKHUE [TOJIOKEHUSI KOHKPETHBIMU IIPUMEpPaMH U3
MPAKTUKH;

— [IPOJIEMOHCTPUPOBAJ YCBOEHUE N3YUEHHBIX COITyTCTBYIOLIUX BOIPOCOB, C(POPMUPOBAHHOCTH
U YyCTOMYUBOCTD 3HAHU;

— OTBEYaJl CaMOCTOSTEIbHO 0€3 HaBOJAIIMX BOIPOCOB, KaK Ha OWJIET, FaK U Ha JOMOJIHUTENb-
HBIE BOIIPOCHI.

OrneHka «xXOopoI10» BbICTABIISAETCS, €CIIHU:

— B U3JI0)KEHUH JIOMYLIEHbI HEOObIINe IPOoOesbl, HE NCKAa3UBIINE METOANYECKOTO CO/leprKa-
HUS OTBETA;

— IOIYLIEHBI OJIMH-ABA HEJI0OYETa MPU OCBEILIEHUN OCHOBHOT'O COZEp KaHMsI OTBETA, UCIIpaBIIE-
HUE 110 3aMEYaHMIO MPEIo/1aBaTes;

— JIOIYILIEHbI OIIMOKHU WK OoJsiee IBYX HEAOYETOB MPU OCBEIIEHUU BTOPOCTENIEHHBIX BOIPO-
COB, JIETKO MCIIPABJIEHHBIX 10 3aMEYaHUIO IIPEToaaBaTers.

OneHka «y10BIETBOPUTEIBHO» BBICTABIISIETCS, ECIIN:

— HETOJIHO WJIM HEMOCJIeI0BaTeNbHO PACKPBITO COEpKaHWEe MaTepHalla, HO MOKa3aHo ollee
IIOHMMAHHE BOINPOCA U NPOJEMOHCTPUPOBAHBl YMEHHUS, JOCTAaTOUYHBIE JUIS JAIBHEHUIIETO YCBOCHHUS
IPOrpaMMHOT0 MaTepHaa;

— UMEJHUCh 3aTPYAHEHUS] WIN JIOMYIIeHbl OMIMOKM B OMpEeAETIeHUN MOHATHH, YepTekax, Bbl-
KJIaJKaX, pacCyKJIEHUX, UCIIPABJIEHHBIX MOCIIE HECKOJIbKHUX HABOJSAIIMX BOMPOCOB MpernoaBaTels.

OneHka «Hey10BIETBOPUTEIIBHOY BBICTABIISETCS, €CIIU:
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— HE PACKPBITO OCHOBHOE COZIEpPIKaHUE YUeOHOTO METOIMYECKOTO MaTepuana;

— 00HapyXEHO HE3HAHHME U HETIOHMMAaHUE CTYJCHTOM OOJIbIeH WM HanOoJiee BaXKHOW YacTH
JTVCLIUTUIMHBI,

— JIONYLIEHbI OIIMOKH B OIPEAEICHUH TOHATHMH, TPU UCII0JIb30BAaHUH TEPMUHOJIOTUH, B PUCYH-
Kax, 4yepTekax, B UCIOIb30BAHUY M IPUMEHEHUH HATJISAHBIX TOCOOUH, KOTOpPBIE HE UCIIPABJICHBI 11O~
CJIe HECKOJIBKMX HaBOJSIMX BOIPOCOB MpENoaBaTes;

— JIOTIYILIEHBI OLIMOKH B OCBEIIEHUH OCHOBOIIOJIATAIOIINX BOIPOCOB AUCIUILIHHBI.

Ha »sk3ameHe npeasaraercst peliMTh NpakTHUECKoe 3a1aHue. [t OLeHKH MpakTUYEecKoro 3a-
JTAaHWS UCTIOJB3YIOTCS CIEAYIOINE KPUTEPUU:

O1neHKa «OTJIIMYHO» BBICTABISCTCA CTYIEHTY, €CIM NPH PEIICHUM 3a/laud BBINOJHEHBI BCE
3TaIlbl AITOPUTMA, BEPHO BBIITOJHEHBI MMPOMEKYTOUYHBIE BHIYMCICHUS U 00OCHOBAaHHO IOJIyYeH Bep-
HBII OTBET.

O1eHKa «XOpOILOY» BBICTABISECTCA CTYIEHTY, €CIIM MpPHU PEIICHUH 3aJaud BBINOJHEHBI BCE
JTalbl AITOPUTMA, B MPOLIECCE BBITOJHEHHSI IPOMEXKYTOUHBIX BHIYMCIIEHUH J0MyIIeHa apudMeTHye-
cKasi omMOKa 1 0O0CHOBAHHO TMOJIYYEH OTBET C yYETOM JIOMYIIEHHON OIHOKH.

O1eHKa «y[0BJIETBOPUTEIIBHO» BBICTABIIACTCS CTYJEHTY, €CIIM IIPU PELICHUU 337a4l HE BbI-
MIOJTHEHBI BCE ATAIIbI AJITOPUTMA, B IIPOIECCE BHIMOJIHEHUS MPOMEKYTOYHBIX BBIYHACICHUH JTOMYIIEHBI
apudMeTHyecKue oUMOKH U MOJIy4eH OTBET C YyUETOM JONYIIEHHON OMMOKHM MJIM OTBET MOJyUYEeH He
000CHOBAHHO.

O1eHKa «HEeyJOBIETBOPUTEIBHOY BBHICTABIISETCS CTY/AEHTY, KOTOPBIH HE 3HaeT 0oJbIleil yacTu
OCHOBHOT'O COJIEpKaHHUsI y4eOHOM MPOrpaMMbl AUCHUIUIMHBIL, JOIMYCKAeT IpyOble ONIMOKY B PEIICHUH
U HE yMeeT NIPUMEHATh 0a30BbI€ AITOPUTMBI IIPU PELIEHUN TUIIOBBIX MIPAKTUYECKHUX 3a7a4

O1neHOYHBIE CPENCTBA ISl MHBAJIUAOB U JIMIl C OTPAHUYCHHBIMUA BO3MOXKHOCTSIMH 37I0POBBS
BBIOMPAIOTCS C YUETOM MX UHIMBUAYAJIBHBIX MCUXO(PU3NIECKUX OCOOCHHOCTEH.

— MpH HEOOXOJMMOCTH MHBAJIHUAAM U JIUIAM C OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 3/IOPOBBS
IPEOCTABIIACTCS JOIOJHUTEIbHOE BpEeMS /71l TIOATOTOBKU OTBETA Ha SK3aMEHE;

— MIPY MIPOBEACHUY TPOLIEAYPHI OLICHUBAHUS PE3yJIbTAaTOB 00yUCHHS HHBAIUAOB U JIUII C Orpa-
HUYEHHBIMU BO3MOKHOCTSIMH 3/10pOBbsI ITPEyCMATPUBACTCS MCIIOJIb30BaHNE TEXHUUECKUX CPEICTB,
HEOOXOMMBIX UM B CBSI3U C X WHAWBHIYAIbHBIMA OCOOCHHOCTSIMH;

— IIPU HEOOXOMMOCTH JUIsl 00YHAIOIIUXCS ¢ OFPaHUYEHHBIMH BO3MOXXHOCTSIMU 3710POBbS U MH-
BAJIMJIOB MPOLIEAYpa OIIEHUBAHUS PE3yNIbTATOB O0YyUEHHS 110 AUCHUTUINHE MOXKET MPOBOIUTHCS B HE-
CKOJIBKO 3TaroB.

[Iponenypa onieHUBaHMS pE3yIBTATOB 00 yUSHHSI HHBAJIHJIOB ¥ JIUI] C OTPaHUYEHHBIMU BO3MOXK-
HOCTSIMH 3JI0pOBbsI IO JAUCLUIUIMHE (MOAYNIO) MpeayCMaTpUBaeT MpeaocTaBiIeHne MHPOpMaluu B
dopmax, afanTHPOBaHHBIX K OTPAHUYCHUSM X 370POBBS M BOCTIPUSATHS WH(POPMAIIHH:

Jlnist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B Ile4yaTHOU popme yBeIMUEeHHBIM HIpUdTOM,
— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA.
JIist L ¢ HapyIeHUsIMHM CITyXa:
— B re4atHoi opme,
— B (popMe PIIEKTPOHHOTO TOKYMEHTA.
Jlist T ¢ HapyIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO anmapaTta:
— B IIe4aTHOU (opme,
— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA.

JlaHHBII TIepeueHh MOKET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHIEHTa 00y4Jaro-

IIUXCSL.
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5 IlepevyeHb OCHOBHOM M IONOJIHUTEJIBHON Y4eOHOM JIUTepaTypbl, HEO0OX0AUMOM
JJIS1 OCBOCHHS AMCUHMILIMHBI

5.1 OcHoBHas JUTEpaTypa

1. EnprioB, A.A. luddepennmanbabie ypaBHeHUS : yueOHOe mocooue / A.A. Enbios,
T.A. EnbrioBa ; MunucrepctBo obpa3zoBanus u Hayku Poccuiickoit deneparu, Tomckuii
I'ocynapcrBennsiii Y auBepcutetr CucteM YnpasieHus u Paguosnekrponuku (TYCVYP). - Tomck :
Onw Konrenr, 2013. - 197 c. : wi. - bubmuorp.: ¢.89-90. - ISBN 978-5-4332-0128-6 ; To xe
[DaexTponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=480606

2. Myparosa, T. B. luddepennmansupie ypaBHEHHUS ;| YI€OHUK U IPAKTUKYM IS
akagemuueckoro 6akamaspuara / T. B. MyparoBa. — M. : U3narensctBo IOpaiit, 2015. — 435 ¢c. —
(Cepus : bakanaBp. Akagemuueckuii kype). — ISBN 978-5-9916-5238-4. — Pexum nocryna :
www.biblio-online.ru/book/BA3ABCIF-73F5-4204-87D2-663114257989.

3. bopoBckux, A. B. luddepennmanbasie ypaBHeHus B 2 4. Yacth 1 : yueOHUK U TPAKTUKYM
JUIs akageMudeckoro 6akanaBpuara / A. B. boposckux, A. U. IlepoB. — 3-e u3z ., nepepad. u 1o1.
— M. : U3narensctBo FOpaiit, 2016. — 327 c. — (Cepus : bakanaBp. AxageMu4eckuii Kypc). —
ISBN 978-5-9916-7724-0. — Pexxum nocryma : www.biblio-online.ru/book/CC3B4703-95ED-472E-
BA3E-64D40A379068.

4. bopoBckux, A. B. luddepenimansubie ypaBHeHus B 2 4. YacTb 2 : y4eOHHUK U IPAKTUKYM
JUIs akageMudeckoro OakanaBpuara / A. B. boposckux, A. . [lepoB. — 3-e u3z., nepepad. u gor.
— M. : U3parensctBo FOpaiit, 2017. — 274 c. — (Cepus : bakanaBp. AxageMHU4ecKkuii Kypc). —
ISBN 978-5-534-02097-7. — Pexwum noctymna : www.biblio-online.ru/book/6EQEOE1F-BD30-436A-
92D7-D966931E0D2A.

5.2 lonmosiHUTeIbHAS JTUTEPATYypa

1. lumkun A. b. Jlekiuu no nuddepeHnuanbHbpIM ypaBHEHUAM. DJIeMEHThI 0011el Teopuu
OOBIKHOBEHHBIX Tr(epeHnnanbHbIX ypaBHeHui. Jlnnelinsie nuddepennnanbupie ypaBHEHNUS.
YpaBHEHUS B YaCTHBIX MPOU3BOJHBIX : ydeOHOE ITOcOOuE /IS CTYICHTOB IEeIarorn4eckux By30B / A.
b. umkun. - CnaBsack-Ha-Ky6anu : UL CI'TIN, 2009. - 73 c.

2. Aunpees, A.H. 30panHble ri1aBbl TeopuH JU(GepeHINaIbHbIX YPaBHEHUH ;| yueOHOoe
nocobue / A.-H. Auapees. - KemepoBo : KemepoBckuii rocyaapcTBeHHBINH yHUBEpcHTeT, 2012. - 112
c. - ISBN 978-5-8353-1300-6 ; To ke [DnekrponHslit pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=232210

3. Ukpsauukos, B.U. IIpakTukym no Beicuieil MaTematuke: MIHTerpanbHoe nucuncienue
dbyHKIIMM ogHON nepeMeHHo. OObIKHOBEHHBIE MU depeHIanbHble ypaBHEHUS : yueOHoe nocodue /
B.U. Ukpsunukos, 3.b. IlIBapi. - HoBocubupck : HI'TY, 2010. - 124 c. - ISBN 978-5-7782-1316-6 ;
To e [Dnextponnsiit pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=228607

4. Pribaxos, K.A. O6sikHOBeHHBIE Tu(dhepeHIranbHbie ypaBHeHus: [IpakTudaeckuii Kypc :
yueOHoe mocooue / K.A. Pridbakos, A.C. SIkumoBa, A.B. ITantenees. - Mocksa : Jloroc, 2010. - 384
c. - (HoBas ynuBepcurerckas 6udnuoreka). - ISBN 978-5-98704-465-0 ; To xe [DneKTpoHHBII
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=84753

5. 'ybuna, T.H. Pemenne nuddepeHIanbHBIX YpaBHEHUI B cCICTEME KOMIIBIOTEPHOM
MareMaTtuku Maxima : yueOnoe nocodue / T.H. I'youna, E.B. AunponoBa ; MuHucTepcTBO
oOpa3oBanus 1 Hayku Poccuiickoii @enepannu, denepanbHoe areHTCTBO 10 00pa30BaHUIO,
['ocymapcTBeHHOE 00pa30BaTEIbHOE YUPEKIECHUE BBICIIETO MPO(ECCHOHATEHOTO 00pa30BaHuUs
«Eneukunii rocynapcTBeHHbli yHuBepcuteT uM. M.A. Bynunay, LlenTp cB0OOIHOTO MPOrpaMMHOTO
obecnieuenus. - Enen : Eneuxuii rocygapcrBennsiil yausepcurer um M.A. bynuna, 2009. - 99 c. -
bubnuorp. B xH. ; To e [Dnexkrponuslit pecypce]. - URL:
http://biblioclub.ru/index.php?page=book&id=272098

6. [Tonomapenko, A.K. nauBuayansHble 3a/1aHUsl IO OOBIKHOBEHHBIM TU( (G epeHIINATEHBIM
ypaBHeHUsM : yueOHoe mocodue / A.K. ITonomapenko, B.1O. Caxapos, I1.K. YUepnuses ; CaHkT-
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[TerepOyprckuii rocyapcTBeHHbIN yHHBepcHUTET. - Cankt-IlerepOypr : M3narensctBo CaHKT-
[TerepOyprckoro ['ocynapctBenHoro Yuusepcurtera, 2016. - 48 c. ; To e [DnekTpoHHBIN pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=458099

7. Ezepckuii, B.B. U30panHbie pa3jenbl BhICIICH MaTeMaTHKH : yaeOHoe mocooue / B.B.
Esepckuii ; Cubupckuii rocy1apCTBEHHBIM YHUBEPCUTET (PU3UUECKON KyIbTYpHl U criopTa, Kadenpa
Tull ®MU. - Omck : UzpatensctBo Cubl ' YOK, 2010. - Beim. 6. [Ipocreiimume nuddepeHnpraibabe
ypaBHeHHs. - 48 c. : cxeM. ; To ke [DnexTponHslii pecype]. - URL:
http://biblioclub.ru/index.php?page=book&id=277152

5.3 llepuoanueckue U3IaHUs

1. Bectauk MockoBckoro Yauepcuteta. Cepust 15. BeraucnurenpHas MaTeMaTuka U Kubep-
Heruka. - URL: https://dlib.eastview.com/browse/publication/9166

2. Bectnuk Bonrorpazackoro rocygapctBeHHoro ynusepcutera. Cepusi 1. Marematuka. ®Ou-
3uka. (Maremarndeckas (usuka u KoMIploTepHoe MojenupoBanue) — URL:
http://biblioclub.ru/index.php?page=journal_red&jid=279797;
http://elibrary.ru/contents.asp?titleid=10018

3. BectHuk Boponexckoro rocynapcrBeHHoro ynusepcurera. Cepus: @uznuka. Maremaruka.
— URL.: http://elibrary.ru/contents.asp?titleid=9761

4. Bectnuk MockoBckoro Yuusepcuteta. Cepus 1. Matemaruka. Mexanuka. - URL:
https://dlib.eastview.com/browse/publication/9045/udb/890

5. Bectnuk MockoBckoro Yausepcurera. Cepust 15. BoerunicnutenbHas MareMaTuka u kubep-
Heruka. - URL: https://dlib.eastview.com/browse/publication/9166/udb/890

6. Martematuka u ee mpuioxeHus. JKypHan MBaHOBCKOTO MaTeMaTH4ecKoOro oOliecTBa. —
URL: http://elibrary.ru/title_about.asp?id=32863

7. Marematnueckue 3ametkn CBOY. HayuHno-uccienoBarenbckuii MHCTUTYT MareMaTtuku Ce-
Bepo-Boctounoro denepansaoro yausepcurera um. M.K. Ammocosa (Skyrck). — URL:
http://elibrary.ru/contents.asp?issueid=1443590

8. MareMaTHUeCKue METOBI U MOJAEIH: TEOPHS, MPHIIOKEHHS U POJIb B 00pa30oBaHUU. Y IIbs-
HOBCKHUH TOCYJapCTBEHHBIN TexHn4eckuil yauBepcuteT (YiabsHoBck). — URL:
https://elibrary.ru/contents.asp?titleid=54645

9. Maremaruueckue Tpyabl. Uuctutryr matemaruku um. C.JI. CoboneBa CO PAH (HoBocu-
oupck). — URL: http://elibrary.ru/contents.asp?issueid=1389771

10. MaremaTuyeckuii BECTHUK ME€ABY30B U YHUBEepcUTeTOB Bosro-Bsrckoro pernona (Kupos).
— URL: https://elibrary.ru/contents.asp?titleid=28395

11. MaremaTtnueckoe obpazoBanue. POHJI MaTEMAaTHYECKOTO 0Opa30BaHUS U MPOCBELICHUS
(Mocksa). — URL: http://elibrary.ru/contents.asp?issueid=1408321

6 IlepeueHb pecypcoB HHPOPMAITUOHHO-TEJIEKOMMYHUKALIMOHHOM CeTH
«AHTEpHET», HEOOXOAUMBIX JIJIA OCBOCHUS TUCHMILIMHBI

1. OBC «YnuBepcutetckas 6ndnoreka ONLINE» [yueOHble, HayuHbIe 31aHu,
NIEPBOMCTOYHHUKH, XyIOKECTBEHHBIC TIPOM3BEICHUS PA3IMUHBIX W3/IaTEIbCTB; )KypHAIIbI,
MYJIBTUMEANIHAS KOJJIEKIHS: ayJHOKHUTH, aynno(aiiibl, BUIEOKYPChI, HHTEPAaKTUBHbBIE KYpPCHI,
IKCTIPECC-TTOJITOTOBKA K SK3aMEHaM, TIPE3CHTAIIH, TECThI, KAPThI, OHJIAWH-YHIIUKIIOTICANH, CIIOBAPH] :
caitt. — URL: http://biblioclub.ru/index.php?page=main_ub_red.

2. ObC u3narenbctBa «JlaHby» [yueOHbBIC, HAYYHBIC W3/IaHMS, IEPBOMCTOUYHUKH,
XyA0)KECTBEHHbIE TPOU3BEACHUS PA3TUUHBIX U3/1aTeIbCTB; KypHaibl] : caiiT. — URL:
http://e.lanbook.com.

3. OBC «Opaiit» [pazaen «BAILIA ITOAITMCKA: ®unuan KyoI'Y (r. CnassiHck-Ha-Ky6ann):
yueOHUKHU U yueOHble nocobus nznarensctBa «HOpaiity] : caitt. — URL: https://www.biblio-
online.ru/catalog/E121B99F-ESED-430E-A737-37D3A9E6DBFB.
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http://biblioclub.ru/index.php?page=main_ub_red

4. Hayunas anektpoHHas Oubiaroteka. MoHorpaduu, n3ganHele B u3narenbcrse Poccuiickoit
Axanemun EctecTBO3HaHMS [[TOTHOTEKCTOBBIN pecypc cBoOomHoro gocrymna] : caT. — URL:
https://www.monographies.ru/.

5. Hayunas snekTpoHHas OuOiuoTeka crtareil u myonukaruii «eLibrary.ruy : poccuiickuit
WH(OPMAITMOHHO-aHATUTUYECKHI MOPTall B 00JIACTH HAyKH, TEXHOJIOTHH, MEIUIIUHEI, 00pa30BaHUs
[5600 >xypHasioB, B oTkpeiToM aoctyne — 4800] : caiit. — URL: http://elibrary.ru.

6. ba3br nanubix komranuu «Mct Boro» [paznen: [lepuoguueckue uznanus (Ha pyc. 53.)
BKJTIOYAET KOJUIEKIUU: 31anus mo oOmecTBeHHBIM U TYMaHUTapHbIM Haykam; M3ganus no
TNeIaroruke u 0opazoBanuio; Mznanus mo nHPOPMAIIMOHHBIM TEXHOJIOTUSIM; CTaTUCTUYECCKUE
uznanus Poccun u crpan CHI'] : caitt. — URL: http://dlib.eastview.com.

7. KubepJlenunka : HaygHas 37eKTpOHHAsE OMOIMOTEKA [ HAyYHBIE )KYPHAJIbI B
MIOJIHOTEKCTOBOM (popmare cBoOoHOTO noctyna] : cat. — URL: http://cyberleninka.ru.

8. EnuHoe okHO JtocTyma K 00pa3oBaTelbHBIM pecypcaM : denepaibHas nH(POPMALMOHHAS
cucTeMa CBOOOTHOTO JIOCTYIA K MHTETPAIbHOMY KaTrajiory 00pa3oBareIbHbIX HHTEPHET-PECYPCOB U K
AIEKTPOHHOHN OMOIMOTEKE YIeOHO-METOIMYECKIX MaTepUAIOB ISl BCEX YPOBHEH 00pa30BaHUS:
JIOIIKOJIBHOE, 00I1Iee, cpeaHee MpodeCCHOHAILHOE, BBICIIEE, TOIOIHUTENbHOE : caT. — URL:
http://window.edu.ru.

9. denepanbHBbIil IEHTP HH)OPMAIITMOHHO-00pa30BaTEIbHBIX PECYpPCOB [/1J1s 001IIero,
cpeaHero npodeccuoHaIbHOTO, JOMOTHUTEIHHOTO 00Pa30BaHMsI; TOTHOTEKCTOBBIN pecypc
cBobOonHoro nocrynal : cadT. — URL: http://fcior.edu.ru.

11. DuuuknoneauyM [ Dunukinonenuu. Cioapu. CipaBOYHUKH : MOTHOTEKCTOBBIN pecypc
cBobonuoro nocryna] / 9bC «Yuusepcuterckas 6ubdmoreka ONLINE» : caiiT. — URL:
http://enc.biblioclub.ru/.

12. DnexktponnbIii karanor KybaHckoro rocyapCTBEHHOTO YHHBEPCUTETA U (PHIINATIOB. —
URL: http://212.192.134.46/MegaPro/Web/Home/About.

7 MeToauueckue YKazaHnus JJisd CTYACHTOB 110 OCBOCHUIO TUCITUILJIMHbI

[Tpu usydenun nucuuminebl «/Iuddepenpanbable ypaBHEHUs» CTYIEHTHl 4acTh MaTepuana
JOJKHBI IPOPadOTaTh caMOCTOATENbHO. POk camocToATeNbHOM paboThl BEIHKA.

[TnanupoBaHue CaMOCTOSATENBHOW PabOThl CTyAEHTOB Mo aucuuiuivHe «uddepenunansheie
ypaBHEHHUS» HEOOXOIUMO MMPOBOJIUThH B COOTBETCTBUU C YPOBHEM ITOATOTOBKH CTYAEHTOB K U3y4aeMOi
mucuuruinee. CaMocTosiTenbHas padoTa CTYJeHTOB paclagaeTcs Ha JIBa CAMOCTOSITEIbHBIX Halpaniie-
HUS: HA U3Y4YEHHE U OCBOCHUE TEOPETHUYECKOr0 JIEKIIMOHHOIO MaTepuasia, U Ha OCBOCHHE METOJMKHU
pEIIEeHUs TPAKTUYECKUX 3aau.

IIpu Bcex popmax caMOCTOATENBHON pabOThI CTYJEHT MOXKET MOIYYUTh pa3bsICHEHUS 110 HEMO-
HATHBIM BOIIPOCaM Y IpenojiaBaTess Ha HHANBHIyalbHBIX KOHCYIbTALUSAX B COOTBETCTBUU C Tpadu-
KOM KoHcynbTanui. CTyIeHT MOXET Takke 00paTUThCs K pPeKOMEHIyeMbIM IIpenoaaBaTeseM yueOHu-
KaM U Y4eOHBIM MOCOOUSM, B KOTOPBIX TEOPETUYECKHE BOIPOCHI M3JIOKEHBI 0oJiee HMIMPOKO M TO-
IpOOHO, YeM Ha JIEKIIMSIX U C JOCTaTOUYHBIM 0OOCHOBaHHEM.

KoHcynbranus — akTuBHasg Gpopma yueOHOH NesaTeabHOCTH B neiBy3e. KoHcynpTanuio npeasa-
psAET CaMOCTOSTENIBHOE U3YyYEHHE CTYIAEHTOM JMTEPATYpPHI MO ONpeaeseHHoW Teme. KauecTBo KOH-
CyJIbTAallMM 3aBUCUT OT CTEIIEHU MIOArOTOBKHU CTYACHTOB U OCTPOTHI IOCTABIEHHBIX MEpe IPenojaBa-
TEJIEM BOIIPOCOB.

OCHOBHO# 4acThIO CaMOCTOATENBbHOM pabOTHI CTY/I€HTA SBJISAETCS €ro cucTeMaTndeckas Mmojaro-
TOBKa K MPAKTHUECKUM 3aHATUSAM. CTyIEHTHI JOJKHBI ObITh HAIEJIEHbl Ha Ba)KHOCTh KAU€CTBEHHOM
MOArOTOBKHY K TAKUM 3aHATHAM. [Ipy MOATOTOBKE K MPAaKTUYECKUM 3aHATUSAM CTYIEHTBI 1I0JKHBI OCBO-
UTh BHaYaJie TEOPETUUECKUN MaTepHal Mo HOBOW TeME 3aHATHS, C TEM YTOOBI UCIIOJIb30BAaTh 3TH 3Ha-
HUS NIPH PELICHUM 3ajJad. 3aTeM IPOCMOTPETh OOBSCHEHMS pELIeHUs MPUMEPOB, 3a]1ay, C/IEIaHHbIe
npernojaBaTesieM Ha MpeAbLAyIIeM MPaKTUYeCKOM 3aHATHUH, pa3o0paThCsl ¢ MpUMepaMu, IpUBEICH-
HBIMHM JIEKTOPOM I10 3TOM ke Teme. PemnTs 3anannbie npuMepsl. Eciin HEKOoTOphle 3aaHusl BbI3BaIN
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3aTpYAHEHUS MPH PEILICHUH, TIOMPOCUTH OOBSICHUTDH MPETIOIaBaTells Ha OUEPEAHOM MPAKTHUECKOM 3a-
HATUHU WIN KOHCYJIbTALHH.

st paboThI Ha IPAKTUYECKUX 3aHATHAX, CAMOCTOSITEILHON pabOThl BO BHEAYIUTOPHOE BpEMH,
a TaKXKe JUIs MOATOTOBKH K 9K3aMEHY PEKOMEHYyeTCsl UCII0JIb30BaTh METOJUYECKHE PEKOMEHIALINHN K
NPaKTUYECKUM 3aHATHAM. [Ipu MOAroTOBKE K TECTUPOBAHUIO HEOOXOUMO IMIOBTOPUTH MaTepHal, pac-
CMOTpPEHHBIN Ha MMPAKTUYECKHUX 3aHATHUSIX, IPOPELIaTh COOTBETCTBYIOIIUE 3a/1a4l WIK IPUMEDPHI, yoe-
JUTHCSA B 3HAHUU HEOOXOMUMBIX (popmyi, onpeneneHuit u 1. A. IIpun moAroroBke K KOJJIOKBHYMam
CTYJEHTaM IPUXOIUTCS U3Yy4aTh YKa3aHHbIE IIPENIOAABATEIEM TEMBI, HCIIONIb3Yys KOHCIIEKTHI JICKLUH,
PEKOMEHIYeMYIO JTUTEpaTypy, yueOHble TocoOuss OTBEThI HAa BOSHUKAIOIIME BOIIPOCH B XO/I€ MOJATO-
TOBKH K KOJUIOKBUYMY U KOHTPOJIbHOH pab0oTe MOYXKHO HOJIYYUTh HA OUEPETHON KOHCYIbTALIUY.

Psn Tem u BOIpPOCOB Kypca OTBEIEHBI JJIsl CAaMOCTOSATENbHOW MpopaboTku cryneHtamu. [lpu
9TOM Y JIEKTOpa MOSIBJIAETCS BO3MOKHOCTb PAaCIIUPUTh KPYT U3y4aeMbIX IPo0JeM, 1aTh Ha CaMOCTOs-
TEJIbHYIO TPOPAOOTKY HOBBIE HHTEPECHBIE BONPOCHL. CTYICHT AOJDKEH pa3o0paThes B PEKOMEHTyeMO
JUTEpAType U MUCbMEHHO M3JI0KUTh KPATKO U JOCTYITHO AJIsl ce0s1 OCHOBHOE COZIEp)KaHUE MaTepuaa.
[IpenoaBaTens MpoBepsieT KAYECTBO YCBOCHHSI CAMOCTOSATEIBHO MTPOPAOOTAaHHBIX BOIPOCOB HA MpaK-
TUYECKUX 3aHATHUAX, KOHTPOJIBHBIX paboTaX, KOJJIOKBHYMaxX U BO BpeMs JK3aMeHa. 3aTeM KOPPEeKTH-
PYET U3JI0)KEHUE MaTepuaa u Harpy3Ky Ha CTYJE€HTOB.

Jlnis mosTydeHHsl MPaKTUUECKOro OIbITa peleHus 3a1ad no qucuuiuinie «Aunddepennnanshele
YpaBHEHHUS» Ha IPAKTUYECKUX 3aHITUAX U JJIs1 paOOThl BO BHEAYIUTOPHOE BpEMS MIPEAJIAraeTcs camo-
cTosiTeNIbHAs paboTa B popme MpakTuyeckux pador. KoHTpob HaJl BBIIIOJHEHUEM U OLIEHKA IPaKTH-
YeCKHX paboT OCyIIeCTBIsIeTCs B hopMe coOece10BaHMUS.

Takum 006pazom, UCIOIB30BaHHE BCEX PEKOMEHAYEMbIX BUI0B CAMOCTOSATEIBHOM paboOThl 1aeT
BO3MO>XHOCTbh 3HAYUTEJIbHO aKTUBU3UPOBATh PadOTy CTYJEHTOB HaJ MaTepUalioM Kypca U MOBBICUTb
YPOBEHb UX YCBOEHHUSI.

B ocBoeHMM NMCUUIUIMHBI MHBIWJAMU M JIMIAMU C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU
370pOBbsi OOJBLIIOC 3HAUCHHWE HMEET HWHIUBHIYyaJbHas ydeOHas pabora (KOHCYNbTALMH) —
JIONOJTHUTETIbHOE PAa3bsICHEHNE yIeOHOTO MaTepHaa.

WuauBuayanbHble  KOHCYJbTAlMM 1O  HIpPEAMETY  SBISIOTCS  BaXHBIM  (pakTopowm,
CHOCOOCTBYIONIMM HWHAMBHIYAIU3allMd OOYYEHUS M YCTAHOBJICHHIO BOCIHTATEIBHOTO KOHTAKTa
MEXIy MpernojaBareneM M OOy4yaroIMMCS HHBIMIOM MJIM JIMLIOM C OTrpaHUYEHHBIMU
BO3MOXKHOCTSIMH 37I0POBBbSI.

8 Ilepeyenb HHGPOPMANMOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX NPH
OCYIIeCTBJIEHUMH 00Pa30BaTEeJILHOI0 MPOoLecca M0 JUCHHUILINHE

8.1 Ilepevyennb HH(POPMALMOHHBIX TEXHOJIOTHIA

KOMHBIOTepHOC TECCTUPOBAHUEC 10 UTOTaM HM3YUYCHHA Pa3gciioB JUCHUIIINHBI. HpOBOI[I/ITCSI B
KOMITBIOTEPHOM KJIacCe, OCHAIIEHHOM IepCOHANBHBIME OBM M COOTBETCTBYIOIIMM MPOTPAMMHBIM
obecneuenueM (I10).

8.2 IlepevyeHnb HEOOXOAMMOT0 MPOrPAMMHOI0 O0ecneYeHust

1. OducHsrii maker npuinoxenuit «Apache OpenOffice»

2. HpI/IJ'IO)KeHI/Ie IMMO3BOJIAIOIICC TPOCMATPUBATL U BOCIIPOU3BOJAUTE MCAUAKOHTCHT PDF-
daiinos «Adobe Acrobat Reader DC»
3. [IporpamMMmel, JEMOHCTpAIIMU BHIEO MaTepUaIOB (TIPOUTPHIBATEID)

«WindowsMediaPlayer».
4.  Tlporpamma mpocMmoTpa uHTEepHeT KoHTeHTa (Opay3ep) « Google Chrome »
5. OducHsiii naker npunoxenui «LibreOffice»
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6.  OducHsrii maket npunoxeruit «Microsoft Office Professional Plus 2007 Russian Aca-
demic»
Tekcroseiii pegakrop «Notepad++
[Iporpamma ¢aiioBbIii apXuBaTOp «7-ZIP»
JIByxnaHenbHbIN (aiioBsiii MeHemkep «FreeCommandery
10. TIlIporpamma mpocmMoTpa HHTEpHET KOHTeHTa (Opay3ep) «Mozilla Firefox»

© N

8.3 llepeyenb NHGOPMALHOHHBIX CIIPABOYHBIX CHCTEM

1. ®enepanbHbIi IEHTP 00pa30BaTEIBHOTO 3aKOHOAAaTENbCTBA | calT. — URL:
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2. Ilopran @enepanbHBIX FOCYIAPCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB BBICIIET0 00pa3o-
Banus. — URL: http://www.fgosvo.ru.

3. Hayunas anektponHas Oubnuoreka crateit u myonukanuid «eLibrary.ru» : poccuiickuii uH-
bopManmOHHO-aHAIMTUYECKUM MTOpTaj B 00JIACTH HAYKH, TEXHOJIOTUH, MEAUIIUHBI, 00pa30BaHus
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4. DuuuknoneanyM [Duuuknoneauu. CnoBapu. CripaBOYHUKH : TOTHOTEKCTOBBIN pecypc
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http://enc.biblioclub.ru/.

5. TPAMOTA.PY — cnipaBouHo-uH(popMannoHHbIi nHTEpHET-NIopTait. — URL:
http://www.gramota.ru.

6. DnexkrponHsbIi KaTanor KybaHCKOro rocy1apcTBeHHOTO YHUBEPCHTETA U (DHITHATIOB. —
URL.: http://212.192.134.46/MegaPro/Web/Home/About.

9 MarepuajibHO-TeXHHYeCKas 0a3a, He00XoaAuMasi ISl OCYLIeCTBJICHUS
00pa30BaTEJILHOIO MPoLEcca MO AUCIHUIINHE

MarepualibHO-TEXHHYECKOE 00eCIIeueHUEe TUCIUIUTMHBI U

Ne Bun pa6or
OCHAIIICHHOCTh

1 | JlekunoHHBIE 3aHATHS VY4yeOHas ayAUTOpHs sl IPOBEACHUS 3aHATUIN JIEKIIMOHHOTO
THUIIa, OCHAIICHHAs MPE3EHTAIMOHHON TEXHUKOH (TIPOEKTOD,
9KpaH, KOMIBIOTEP/HOYTOYK) U COOTBETCTBYIOIIUM IPO-
rpaMmMHbIM oOecrieuennem (I10)

2 | CemuHapcKue 3aHATUS VYyeOHas ayAUTOpHs sl IPOBEACHUS 3aHATUIA CeMUHap-
CKOI'0 THIIa, OCHAIIEHHAas MPE3EHTA[MOHHON TEXHUKOMH (Tpo-
eKTOp, 3KPaH, KOMIbIOTEP/HOYTOYK) U COOTBETCTBYIOLIUM
nporpaMmmMHbeIM obecnieuenuem (I10)

3 | I'pynnoBsle (MHAWBHU- VYyeOHas ayAUTOpHs ISl IPOBEIEHUS TPYNIOBBIX U UHAUBH-
JyallbHbI€) KOHCYJbTa- | 1yaJbHBIX KOHCYJIbTAlUN, OCHAILICHHAs TPE3EHTAlMOHHOM
1097071 TEXHUKON (IPOEKTOp, 3KpaH, KOMIbIOTEP/HOYTOYK) U COOT-

BETCTBYIOLIUM ITporpaMMHbIM obecniedernrem (I110)

4 | Tekymuii KOHTPOJIb VYyebHas ayquTopust 1751 IPOBEICHUS TEKYIEro KOHTPOJIS,
(Texymiast aTTecTanus) | OCHAIICHHAs NepCOHaNbHBIME DBM U COOTBETCTBYIOIINM
nporpamMmmMHbeIM obecnieuenuem (I10)

5 CamocTosTenpHas pa- IToMemnieHue a1 cCaMOCTOSTEIbHOM paGOTBI, OCHAIIICHHOC
oota KOMHLIOTepHOﬁ TEXHHUKOH C BO3MOKHOCTBIO ITOJKITFOUCHHS K
CETHU «I/IHTepHCT», HpOFpaMMOﬁ 9KPAaHHOTO YBCIIMYCHUS U
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00€CTIeYeHHBIH JOCTYIIOM B JIEKTPOHHYIO HH(POPMAIIMOHHO-
00pazoBaTeNbHYIO cpealy Gpuaraia yHUBEpCUTETA.
YuransHbIN 327 OUOIHOTEKH QuHana.

ABTOp-cocTaBUTENb O-p Qu3.-MaT. HAyK, npodeccop A.b. Ilumkun
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