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:

— (popMHpOBaHUE CHCTEMATHYECKUX 3HAHUH O COBPEMEHHBIX METOJaX Teopuu JHddepeHimans-
HBIX ypaBHEHHH, €€ MeCTe 1 POJIM B CUCTEME MAaTEMaTHYECKUX HAYK;

— pacIIupeHue 1 yriayOleHue MOHATHH: (PYHKIMOHAIBHOE YpaBHEHHUE, YaCTHOE pellIeHue, odlee
peleHNe, CYIIIEeCTBOBAHHUE PELICHNS, €ANHCTBEHHOCTh PEIICHHs], HHTErpasibHast KpHBast, 3a1ada Ko,

— pazBuTHe AOCTPAKTHOTO MBIIUICHUS, MPOCTPAHCTBEHHBIX IPEICTABICHUH, BBIYMCINTEIBHOM,
ANTOPUTMHUYECKOH KYJIBTYp M 00IIel MaTeMaTHIeCKON KyJIbTYpBL.

1.2 3apaun AUCHUILIHHBI

Nzyuenne mucuuiuinabl «/{nddepeHnnaibabie ypaBHEHHS» HAllpaBlicHa Ha OBJIAJICHUE CIIe-
JTYFOIIAMU KOMIICTCHITHSIMH :

OK-6 crtocoOHOCTBIO K CAMOOPIaHU3aI[Mi U CaMOOOPa30BaHHUIO;

ITK-1 roTOBHOCTBIO peai30BLIBATh 00pa30BaTEIbHBIC MIPOrPAMMBI 10 YUECOHBIM MPEeIMETaM
B COOTBETCTBHUH C TPEOOBAHUAMHU 00pa30BaTEIbHBIX CTAHIAPTOB;

ITK-11 roTOBHOCTHIO MCIOIH30BaTh CHCTEMATU3HPOBAHHBIC TCOPETHUCCKUE U MPAKTUICCKUE
3HAHUS JUIS TIOCTAHOBKH U PELICHUS MCCIIEA0BaTEIbCKUX 3a/1a4 B 001aCTH 00pa30oBaHMS.

B cooTBeTcTBHE C 3TUM CTaBATCS CICAYIOIINE 3a]a91 JUCIIUILTAHBI:

— cTUMYyJIUpoBaHue (HOPMUPOBaHMS OOIICKYIBTYPHBIX KOMIICTCHIIMH OakanaBpa uepe3 pas-
BUTHE KYJIBTYPHl MBIIIUICHUS B ACICKTE NMPUMCHCHHS Ha MPAKTHKE COBPEMEHHBIX METOJOB TEOPUHU
byHKIM;

— pacIIUpeHHe CUCTEMATH3UPOBAHHBIX 3HAHWU B OOJACTH MAaTEMaTHUKH IS OOCCIICUCHUS
BO3MOXXHOCTH HCIIOJIb30BaTh 3HAHUE COBPEMEHHBIX MPOOJIEM HAyKH M OOpa30BaHHS TPU PEIICHUH
00pa30BaTeNbHBIX U MPOPECCHOHATBHBIX 3a/1a4;

— obecrieyeHre yCIOBHM Ui aKTUBHU3AIMM TO3HABATENBHOM NEATENHHOCTH CTYIEHTOB U
(GbopMUPOBAaHKE Y HUX ONBITA UCTIOIH30BAHUS METOJIOB TCOPUH (DYHKITHI B XOJC PEIICHUS TTPAKTHYC-
CKHX 3aJlad U CTUMYJTUPOBAHUE UCCIIEI0BATENICKON IEATEIHLHOCTH CTYIEHTOB B MPOIIECCE OCBOCHUS
IACIIATIINHEL

1.3 MecTo AMCUMILUIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Hucuunnuna «/Iuddepennmansubie ypaBHEeHHs» OTHOCUTCS K BapUAaTUBHOM 4acTu mpodec-
CHOHAIBHOTO 1MKJA. J[J11 ocBoeHus quctuIuinHbl «/uddepenimansapie ypaBHEHU» UCTIONB3YIOTCS
3HAHMSI, YMEHUS, HABBIKHU, CIIOCOOBI AESITENFHOCTH M YCTAHOBKH, OyUYeHHBIE U CPOPMUPOBAHHBIE B
XO0J/I€ U3YYCHHS CIEAYIONIMX MUCHUIUIHH: «MaTeMaTtnueckuil aHaimus» «Amnredpay, «l'eomerpusi»,
«Teopus QyHKIMI AEHCTBUTEIHLHOTO TMEepeMeHHOro», «JluckperHas MaremaTukay, «MaTtemaTnue-
CKasi JJOTUKa.

OcBoeHMe JaHHOW JUCIMILIMHBI SBISETCS OCHOBOH MJIsl TIOCTEAYIOMIETO M3y4eHUs! Y4eOHBIX
nucturinH: «Teopus QyHKIHN KOMITTIEKCHOTO TIEpeMEHHOT0», «DU3UKa» U JIp., a TAKKe KypCcOB 10
BBIOOPY CTYJIEHTOB, COIEpKAaHNE KOTOPBIX CBSA3aHO C TOTOBHOCTHIO 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 y4eOHOW MUCIUIUIMHBI HAINPaBICHO HA OBJAJACHHUE CIEAYIOIMUMH KOMIIE-
TESHIUSIMU.



OK-6 crtocoGHOCTBIO K CAMOOPraHU3aIMK U CaMO0Opa30BaHUIO;
IT1K-1 roTOBHOCTBIO peaM30BBIBaTh 00pa30BaTEIbHBIC POTPAMMBI 110 YY€OHBIM MpEAMETaM
B COOTBCTCTBHUHU C Tpe6OBaHI/ISIMI/I 06pa30BaT€JIBHBIX CTaHI[apTOB;
[1K-11 roTOBHOCTBIO UCIIOJIB30BaTh CHCTEMATU3UPOBAHHBIC TEOPETUYCCKUE U MPAKTUYCCKHE
3HAHUS 7S IOCTAHOBKH U PELICHUs UCCIIeI0BATEIbCKUX 3a7a4 B 00J1aCTH 00pa30BaHMS.

B pesynbrare nzydenust yaeOHOM TUCIIUTLTAHBI

TpeOOBaHUSIMU
o0Opa3oBareib-
HBIX  CTaHj;ap-
TOB

HEUHBIX ypaBHEHUH, NI
YpPaBHEHHUS BBICIIETO TO-
panka, ycnosue Jlummm-
11a)

€MBIX MaTeMaTHye-
CKUX 00BEKTOB

WHnexe | Conepianne o0yyJaroruecs J0JKHbBI
Ne | komme- | KOMIIETEHIIMH
TeHIUH | (Wm e€ yacTh)
3HATh yMeThb BJ1a/leTh
1 OK-6 |- — OCHOBHBIC TIOHATHS Ma- | — pemaTh MPOCTEH- | — COBpEMEHHBIMHU
CITOCOOHOCTBIO | TEeMaTHYECKOro aHanm3a | mue auddepeHI- | 3HaHuIMA O aud-
K CaMoOpraHd- | U Teopuu OUQQepeHLn- | anbHbIe YpaBHEHUS;, | (hepeHIHaIbHbIX
3alUM M CaMo- | albHBIX YPaBHEHHH; — HCIIOJNIb3Ys OIpe- | YPaBHEHMAX U
00pa3oBaHUIO — OCHOBHBIE CBOWCTBA M | AEJECHHS,  IPOBO- | MPUIOKEHUIX
TEOpEeMbl ~ MaTeMaTu4e- | JUTh UCCIENIOBaHUS, | ITOH TEOPHH;
CKOTO aHa/M3a U TEOPHH | CBSI3aHHbIE C OC- | — OCHOBHBIMU TIO-
muddepeHnnanbHbIX HOBHBIMH TIOHSTHS- | HATHSIMA  LIKOJIb-
ypaBHEHHUIA, MU, HOTO Kypca «AJ-
— OCHOBHBIE METOJBI Ma- | — IPUMEHITh MeTo- | redpa W Hayaiua
TEMaTHYECKOTO aHajiu3a | A6l Teopuu nudde- | aHATM3a»,  OTHO-
n teopun MudGdEepeHnr- | peHIHaTbHBIX cammxcs K aud-
aJbHBIX YPABHEHUH ypaBHEHUH K J0Ka- | hepeHIraIbHbIM
3aTEJIbCTBY TEOPEM | YPaBHEHUSIM
U peLICHUIO 3a1a4
2 IIK-1 | —TOTOBHOCTBIO | —OCHOBHBIC (PaKTBI O | — TOYHO M JaKO- | — 0a30BBIMU H7CSI-
peanu3oBbIBaTh | IU(GepeHINATBHBIX HUYHO  pacckasbl- | MU U METOAaMHU
o0Opa3oBareib- YpaBHEHUSX; BaTh WM ONHCH- | Teopun  nudde-
HBIE IIPOrpaM- | — TEOPEMbl CYIIECTBOBAa- | BaTh PELICHHE 3a- | PEHLIHAIbHBIX
MBI 110 y4eOHBIM | HUSI M E€AWHCTBEHHOCTH | Jad,  JIOKa3aTellb- | ypaBHEHUH, OTHO-
npeaMeraM B | (111 HOPMaJbHOW CH- | CTBO TEOPEM, CBOIi- | cAmumucs K aud-
COOTBETCTBHU C | CTEMBI, IJIsl CUCTEMBI JIU- | CTBa paccMaTpuBa- | (epeHIHATbHBIM

YpaBHEHUSIM  TIep-
BOTO U BTOPOTO
HOPSIIKOB,;

— cUCTEMO oc-
HOBHBIX  MaTema-
THYECKUX  CTPYK-
TYyp (mpoctpan-
CTBO  HEINpephIB-
HBIX (YHKIMHA) ©
AKCUOMaTHYECKUM
METOJ/IOM




3 [IK-11 | —TOTOBHOCTBIO | — OCHOBHBIE HCCIIEOBa- | — UCIONB3YsI TOJy- | — OCHOBHBIMU TIO-
HCIIONb30BaTh TEJIbCKUE METOJbl TEO- | YEHHBIE 3HaHU, | HATUSAMH  ILIKOJIb-
CUCTEMATHU3H- pun nuddepeHInaibHbIX | IPOBOIUTH — HCCJe- | HOTO Kypca MaTe-
poBaHHBIC Teo- | ypaBHeHuWil (merox bep- | moBaHmsi,  CBs3aH- | MATHKH, CBSI3aH-
perndeckue W | HyJuId, MeTon Jlarpamxa, | Hple C OCHOBHBIMHU | HBIMU ¢ audde-

MPaKTUIECKHE METOJI HEONpEACICHHBIX | OHATHSAMU  Kypca | peHIHATbHBIMU
3HaHUS Ui 10- | KodddurmenroB, meron | (OOBIKHOBEHHbIC YpPaBHEHUSMH U UX
CTaHOBKH U pe- | Dypbe u ap.) muddepeHnnans- TPUIOKCHUSIMU
MIEHUST  HCCIIe- HEIE ypaBHEHUS, | (MpO(UIHHBIN
JIOBaTENBCKUX ypaBHEHUSI B 4YacT- | yPOBEHB)

3a1a4 B 00J1acTH HBIX TIPOU3BOIHBIX)

o0pazoBaHUS

2 CTpyKTypa ¥ coiep:KaHue TUCUUILTHHbI

2.1 PacnipenesieHue TPyA0€MKOCTH JUCHUIJIMHBI 110 BUJAaM padoT

O6mas Tpyn0E€MKOCTh TUCHUILUIMHEI cocTaBisgeT 5 3auétHbix en. (180 uac.), ux pacmpenerne-
HUE TI0 BUJaM paboT MPECTABIICHO B TAOJIHIIC

Bcero CemecTtpbl
Bun yuebHoit paboThl
4acoB 8
KonraktHas pa6ora 72,3 72,3
AyoumopHnule 3anamus 66 66
3aHsATHS JEKIIMOHHOTO TUTIA 26 26
3aHATUSL CEMUHAPCKOIO TUIIA 40 40
JlaGopaTopHblie 3aHITHS - -
Hnas konmaxmnas paboma 6,3 6,3
KoHTposb camocToATenbHOM paboThl 6 6
[TpomexyTouHas arTecTanus 0,3 0,3
CamocrositeibHas padora 72 72
KypcoBoe npoektupoBanue - -
ITpopaboTKa TeopeTHUeCKOro MaTepuaa 42 42
[ToaroToBka K TEKynieMy KOHTPOJIO 30 30
Kountpousn 35,7 35,7
IToaroToBKa K 3K3aMeHy 35,7 35,7
4acoB 180 180
LA TR e 3a4YeTHBIX eIHHHII 5 5

2.2 CTpyKTYypa JUCUMILJIMHBI

Pacnipenenenue Tpyao€MKOCTH 1O pa3ziesamM AUCIUIUIMHBI IPUBEIEHO B TaOIHUIIE.

KonnyectBo yacos

Breaynu-
AynuTtopHas
Ne HaumenoBanue pasnenos Bcero TOpHAast
pabota
pabota

JIK | 113 | JIP CPC

1 | Ob6vixnosennvie oughghepenyuanvuvie ypasHenus
11 DneMeHTHl 0011el Teopur OOBIKHOBEHHBIX TU(-
" | depeHIIMATBHBIX YpaBHEHHH

44 8 12 | - 24
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1.2 | JIuneiinple qudepeHnmanbHple ypaBHEHUS 44 | 8 |12 ] - | 24
2 Ypaenenus 6 uacmuwix npouseo0HbIX
HuddepeHnnanpaple ypaBHEHUs B YaCTHBIX i
2.1 IPOHABOIHEIX 50 10 | 16 24
HToro mo nucuuILInHe 138 26 | 40 - 12

[Tpumeuanue: JIK — nexuuu, 113 — npaktuyeckue 3ansatus / cemunapsl, JIP — nabopaTopHble 3aHATHS,
CPC — camocTtosTenbHas padoTa CTyAcHTa.

2.3 ConeprkaHue pa3aejaoB IMCHUTITHHBI

2.3.1 3auaTH JeKINOHHOI0 TUIIA

®opma TeKy-
HaumenoBanue
Ne asena Conepxanue pazzena IIEero KOH-
p TpoJIs

1 ObvikHoB8eHHble Oughghepenyuanvhvie ypasHe s,

1.1 | DnemenTsl oOmEeH Teopuu | 3amayu, MPUBOALIINE K AU PEpEeHINATHHBIM K, T
OOBIKHOBEHHBIX Au(depeH- | ypaBHeHusM. Llennas nunus. AtmocdepHoe
[IUATBHBIX YPaBHCHUN nasieane. OOBIKHOBEHHBIC AU(PEPECHITH-
aJIbHBIC YPaBHEHHS U UX CUCTEMBI. 3a/1aya
Komm. Teopema cyiiecTBOBaHUS U €1H-
cTBeHHOCTHU. CJIe/ICTBUS TEOPEMBI CYIIe-
CTBOBAHMSI M SJMHCTBCHHOCTH. Y paBHEHHE C
pasaensImuMucs nepeMeHHbIMu. O THOpOI-
HBIE YpaBHEHMs. JIMHENHbIE ypaBHEHUS TIEP-
BOT'O TOpsAKA. YpaBHEHHUE B MOITHBIX TU-
depeHmnmranax

1.2 | Jluneitnpie  nmuddepeniu- | Jlnneiinsie nupdepeHnuanbHbie ypaBHEHUS. K, T
aJIbHbIE YpaBHEHUS Bponckuan. O61iee penieHre TMHEHHOTo
g depeHIMaIBEHOr0 ypaBHeHUs. MeTon
Jlarpan:xa (MeToJ1 BapuaIiy MPOU3BOJIbHBIX
ocTOsIHHBIX ). KoMmnekcHble QyHKIIMM aeii-
CTBHUTEJIBHOIO aprymenTa. JInnelnsle ojiHO-
POJHBIE YpaBHEHUS C TOCTOSTHHBIMU KO2(-
¢unentamu. Oob11ee peleHue JIMHEHHOTro
OJTHOPOJTHOTO YPaBHEHUS C IOCTOSTHHBIMU
koxpuurenTamu. JIuHelHble HEOTHOPO-
HbI€ YPaBHEHHUS C IOCTOSTHHBIMU KOA(duUIu-
eHtamu. KoneGarenbHble sBieHus. CBo6OA-
HbIE KosieOaHusl B cpefie 6€3 COMPOTUBIICHHUS.
CBo0osiHbIE KOJIeOaHUs B Cpejie C COMPOTUB-
neHneM. BeiHyx1eHHbIe KoJleOaHus B cpere
6e3 comporuBneHus. Pesonanc

2 Ypasuenus 6 uacmmuvix npouzeoonwix

2.1 | Juddepenunanbupie  ypas- | 3amaum, mpuBoAAIIye K Au(depeHIHanTbHbIM KT
HCHHUS B YaCTHBIX MPOU3BOA- | ypapHEHHSM B YaCTHBIX POU3BOIHBIX.

HBIX YpaBHeHHe TeMmIonpoBOAHOCTH. 3anaua Ju-
puxuie. 3agaua Jlupuxie aus kpyra. YpaBHe-
HHE TEILIONPOBOAHOCTHU B CTepikHe. BomHo-
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BOE ypaBHEHHeE. PenieHre BOJIHOBOIO ypaB-
HEHUS JJIs KOHEUHOU CTpyHBI. Pelienne Boi-
HOBOT'O YPaBHEHUS JUIsl OECKOHEUHOM CcTpY-
Hbl. opmyna Jlamambepa. Ypapaenue bec-
censi. Psin @ypoe-beccens. Konebanue kpyr-
noit memOpansbl. 3agada [typma-JlnyBumis.

[Tpumeuanue: YII — ycTHbIH (mUchMeHHBIN) onpoc, T — TectupoBanue, K — KOIOKBUYM.

2.3.2 3aHATHS CEMMHAPCKOI0 TUIIA

®dopma Te-
Ne Haunerosanue Coneprxanue paszaena KYLIEro
paszneina
KOHTPOJISL
1 ObvikHOBeHHble uhhepenyuanvHble YPaGHEeHUs.
1.1 | Dnementsl  oOmiei | MaTerpupoBanne ocHoBHBEIX KiaccoB O/1Y mepBoro VIIL, T
TEOpUH OOBIKHOBEH- | MOPSAJKA. YPAaBHEHUS C pa3leIOLIMMUCA TepEeMEH-
HeIX 1uddepeHn- | HpiMu. OTHOPOAHBIE ypaBHEHU. JIMHEHHbIE ypaBHe-
aJbHBIX YPAaBHCHUN | HUA. YpaBHeHUE bepHymin. YpaBHEHHsS B IIOJHBIX
muddepennmanax. VHTErpupyrOmuid  MHOXKHUTEIb.
Pemenue 3anaun Kommn.
1.2 | Jluneiinsie mudde- | [IpocTeiimme ciayyan NOHMXKEHHS mopsiaka. HHTe- VIL, T
pPEHLMAJIBHBIE ypaB- | TPUPOBAHME JIMHEHHBIX YPaBHEHUHN C IOCTOSHHBIMU
HEHUA koo dunmentamu. Pemenne 3anaun Kommu. Pemenne
KpaeBbIX 3aJad Ul YPaBHEHHMHM BTOPOIO MOPSAIKA.
WHTerpupoBanne ypaBHEHUIN C TOMOIIBIO PsAJIOB.
2 VYpasnenus 6 uacmuuix npouzeooHvix
2.1 | Inddepenmans- VYpaBHEHHE TEIUIONPOBOJHOCTH. YpaBHeHue Jlamna- VI, T
Hble YypaBHeHUs B | ca. 3amada upuxiue. Pemenue 3agaun upuxie nius
YaCTHBIX TPOU3BOJ- | Kpyra M MOJYIJIOCKOCTU. YpaBHEHHE TEIUIONPOBOJ-
HBIX HOCTH B CTEp)KHE KOHEYHON M OECKOHEYHOW JJIMHBI.
BonnoBoe ypaBHenue. KonebaHue koHEUHOH cTpy-
Hbl. BonHOBOE ypaBHeHMe, kojebaHu OeCKOHEUHON
ctpyHbl. @opmyna Jlanambepa. Pemienue BOIHOBOTO
YpaBHEHHUS JUIsl KPYTJI0d MEMOpaHBI.

2.3.3 JlaGopaTopHbIe 3aHATHS

JlaBoparopHble 3aHATHS HE IPETYCMOTPEHBI YUEOHBIM IJIAHOM.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX padoT

KypcoBbie paboThl He MpeycMOTPEHbI Y4EOHBIM MJIAHOM.

2.4 TlepeyeHb yueOHO-METOAUYECKOT0 0O0ecnevyeH s IJIsl CAMOCTOATEIbHOM padoThI

oﬁyqammnxm no IMCHUIIJINHE

Bux CPC

HEHHIO CAMOCTOSTEIILHOM pa6OTBI

[lepeuenp yueOHO-METOAMUECKOTO 00eCTIeYeHNs JUCIUIIMHBI 10 BBINOJ-
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ITonroroBka Kk
MPaKTUYECKUM
(ceMrHapcKum)
3aHSATHIM

1. EnpuoB, A.A. Iuddepenunanbubie ypaBHeHUs: yyeOHoe mocobue /
A.A. Enprios, T.A. EnsiioBa; MunucrepctBo obpazoBanus U Hayku Poc-
cuiickoil ®enepanuu, Tomckuil ['ocynapcTBeHHsiil YHuBepcuter Cucrem
VYmpasnenus u Pamnosnektponuku (TYCVYP). — Tomck: Db KonTeHT,
2013. — 197 c. - [Dnexrponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=480606

2. AcramoBa, U.B. [luddepenunansupie ypaBHenus / M.B. Acramosa,
B.A. Hukumkun. — MockBa: EBpa3uiickuii OTKpBITBIM HHCTUTYT, 2011, —
Y. 2. - 108 c. - [DnektponnsIit pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=90342.

3. umkun A. b. Jlexuuu no nuddepeHnuansHpiM ypaBHEHUSM. Diie-
MEHTHI OOIIeH TeoprH OOBIKHOBEHHBIX MU((EepeHIMATBLHBIX YpaBHEHUH.
Jluneiinsie nuddepeHnnanbupie ypaBHEHUs. Y paBHEHHUS B YaCTHBIX IPO-
M3BOJHBIX: y4eOHOe mocoOue A CTYJIEHTOB IEJaroruuyeckux BY30B /
A. b. lumkun. — Cnasiack-ua-Ky6anu: UL CI'TIN, 2009. — 73 c.

4. Acramosa, U.B. Tlpaktukym mo kypcy «luddepennuanbabie ypas-
HeHus»: yueOHoe mocooue / M.B. Acramosa, B.A. Hukumkus. - Mocksa:
EBpazuiickuii OoTKpbITBIA MHCTUTYT, 2011. — 96 c. - [DneKkTpoHHBIN pe-
cypc]. - URL.: http://biblioclub.ru/index.php?page=book&id=90289

IlogroroBka K
KOJUIOKBUyMaM

1. EnpuoB, A.A. Jluddepennmanbupie ypaBHeHuUs: yueOHOe mocobue /
A.A. Eapnios, T.A. EnsuioBa; MunuctepctBo obpa3oBanusi 1 Hayku Poc-
curickoit @enepaunu, Tomckuii ['ocygapcTBenHslil Y HuBepcurer Cucrem
Vnpasnenus u Pagnosnexktponnku (TYCVYP). — Tomck: Dnp KonteHr,
2013. — 197 c. - [DnexTpoHHsIii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=480606

2. AcramoBa, U.B. ludpdepenunansusie ypaBHenus / U.B. Acramona,
B.A. Hukumkus. — Mocksa: EBpa3uiickuil OTKpbITbIH HHCTUTYT, 2011. —
Y. 2. - 108 c. - [Onextponnsiii pecypce]. - URL:
http://biblioclub.ru/index.php?page=book&id=90342.

3. lumkun A. b. Jlekuuu nmo nuddepeHanbHbIM ypaBHEHUAM. Dlie-
MEHTBI O0IIe TEOpUU OOBIKHOBEHHBIX NU(D(epeHIuaNbHbIX ypaBHEHUI.
Jluneitapie nuddepenimanbHple ypaBHEeHH. Y paBHEHUS B YaCTHBIX PO-
W3BOJIHBIX: y4ye€OHOE MOCOOHe i CTYACHTOB IEJIarormueckux BY30B /
A. b. lumxkun. — CnasHck-Ha-Ky6anu: UL CI'TIN, 2009. — 73 c.

IlogroroBka Kk
TECTUPOBAHUIO
(Tekymielr atre-
CTallMN)

1 Enbuos, A.A. luddepenunansupie ypaBHeHUs: ydeOHoe mocobue /
A.A. Enpnios, T.A. EnbrioBa; MunuctepctBo oO6pa3oBanusi 1 Hayku Poc-
cuiickoil ®enepanuu, Tomckuil ['ocynapctBennsiii YHuBepcuter Cucrem
Vnpasnenus u Paguosnektponuku (TYCVYP). — Tomck: Dnp KonreHnr,
2013. — 197 c. - [OnektponHsIii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=480606

2. nmkun A. b. Jlekinuun no nuddepeHnranbHbIM ypaBHEHUSIM. Diie-
MEHTBI O0IIe TeOpUU OOBIKHOBEHHBIX NU(D(epeHIuaNbHbIX ypaBHEHUI.
Jluneiinsle nuddepeHnnanbHble ypaBHEHUs. Y PaBHEHUSI B YaCTHBIX IPO-
W3BOJIHBIX: y4e€OHOE MOCOoOWe MJisi CTYACHTOB IEIarormieckux BY30B /
A. b. lumxkun. — CnasHck-Ha-Ky6anu: UL CI'TIN, 2009. — 73 c.

Y4eOHO-METONUYECKHUE MaTEPHAIbl JIIsI CAMOCTOSTENBHON paboThl 00YyJArOMIMXCs U3 YHCIa
WHBAJIMJIOB U JIUI] C OTPAaHMYEHHBIMU BO3MOXKHOCTSIMHU 370poBhs (OB3) mpenocrasusitorcs B hopmax,
aJaNTUPOBAHHBIX K OTPAaHUYCHUSM UX 370POBbs U BOCHPUATHS WH(OPMALIUU:

JUISL UL C HAPYIICHUSIMU 3PEHHUS:



— B I1e4aTHOM (hopMe yBEITMUYCHHBIM HIPU(TOM,
— B (hopMe PIEKTPOHHOTO TOKYMEHTA,
JUISL JIAL C HApYIIECHUSIMH CITyXa:
— B [IeUaTHOM opme,
— B (popMe PIIEKTPOHHOTO IOKYMEHTA.
IS JIUIL C HapYIICHUSIMH OTIOPHO-/IBUTAaTENIFHOTO anrapara:
— B miedaTHoi opme,
— B (hopMe PIEKTPOHHOTO TOKYMEHTA,
JIaHHBIN TIEpEeYeHb MOXKET OBITHh JOTMOJHEH U KOHKPETHU3UPOBAH B 3aBUCHMOCTH OT KOHTHH-
reHTa 00yYaroIXCsl.

3 OOpa3oBare/ibHbIC TEXHOJIOTMH

C nenbto popMupoBaHMs U Pa3BUTHSL IPO(HECCHOHAIBHBIX HABBIKOB O00YYaIOLIUXCS, B COOT-
BercTBUU ¢ TpeboBanusmMu @I'OC BO mo HampaBlieHHIO MOATOTOBKH, JUIA PeaH3alis KOMIICTCHT-
HOCTHOI'O MOJXO0/a IporpaMMa MpeaycMaTpuBaeT HIMPOKOE MCIIOJIb30BaHME B y4eOHOM IIpolecce
crenyromux GopM yudeOHON pabOoTHI:

— akTUBHbIE (DOpMBI (JIEKLIMs, BBOJHAS JIEKIUsI, 0030pHast JIEKLHUs, 3aKIIOUUTENbHas JICKIUs,
Hpe3eHTaIHs);

— UHTEPaKTUBHBIE (OpPMBI (TMPAKTHUECKOE 3aHATHE, CEMHHAP, KOMIBIOTEPHAs CHUMYJISIHS,
KOJUIOKBUYM);

— BHEAyIUTOPHBIE (HOPMBI (KOHCYIbTALINSA, IPAKTHKYM, CAMOCTOATENbHAs paboTa, MOArOTOB-
Ka pedepara, HaMCaHKE KypCOBOW paboOThI);

— (opMBI KOHTPOJIS 3HAHHH (TPYIIIOBOW ONPOC, KOHTPOJIbHAS paboTa, mpakTHyeckas padora,
TECTUPOBAaHUE, KOJJIOKBUYM, 3a4€T, IK3aMEH).

3.1 O6pa3oBaTe/ibHbIE TEXHOJIOTHH NP MPOBEAEHNHU JeKIN

Jlekuust — oiHa U3 OCHOBHBIX (pOPM OpraHu3alnuu yueOHOro mpolecca, IpecTaBistoIas co-
00l yCTHOE, MOHOJIOIMYECKOE, CUCTEMAaTHYECKOE, IOCIIEA0BATENIbHOE U3JI0KEHUE IIPEroJaBaTeIeM
yuebHoro matepuana. OHa npeAmecTByeT BceM APYruM (opMaMm opraHu3aluy yyeOHOTo mpoiiecca,
MO3BOJIIET ONEPATHBHO aKTyaJM3UpPOBaTh y4eOHBIH MaTepuan JUCHUIUIMHBL {1 MOBbIMIEHUS (-
(EeKTUBHOCTH JIEKIMH 11eJ1ecO00pa3HO BOCIIOIb30BaThCA CIEAYIOUIMMU PEKOMEH UMM

— YETKO U SICHO CTPYKTYPHUPOBATh 3aHITHE;

— PaLMOHAIIBHO J103UPOBATh MAaTepUai B Ka¥KIOM U3 pa3JIeioB;

— UCIOJIb30BaTh MPOCTOM, TOCTYIHBIN S3bIK, 00pa3HyI0 pedb ¢ IPUMEpPaMU U CPaBHEHUSIMU;

— OTKa3aTbCsl, HACKOJIBKO 9TO BO3MOXHO, OT HHOCTPAHHBIX CIIOB;

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

— IPUMEHATh PUTOPUYECKUE U YTOUYHSIOIINE IIOHUMAaHKUE MaTepuasa BOIPOCHI;

— o0palaThCsi K TEXHUYECKUM CpeACTBaM 00yUEeHHUsI.

No Tena Buael npumeHsemMbIx 06p§30Ba— Kom.
TEJIbHBIX TEXHOJIOTUN qac
8 cemecTp 26
DOneMeHTHl 00IIel Teopuu 06LIE(HOBCHHBIX ABT, PII 4
11 g depeHInaIbHbIX YpaBHEHHH
OO6bIkHOBeHHBIE U dhepeHIraTbHbIe ABT, PIL, JITIO, UCM 4
ypaBHEHHUS BBICLIETO MOpsAKa
1.2 |Jluneitapie nuddepenmmansasie ypasHe- | ABT, PIT 8
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HUA

JuddepeHnmranbaple ypaBHEHUS B 4acT-
HBIX ITPOU3BOJHBIX

2.1 ABT, PII 10

Hroro o kypcy| 26

B TOM YHCJIC HHTEPAKTUBHOE 00y4yeHue™ 4

ABT — aynuoBu3yanbHasi TeXHOJIOTUS (OCHOBHAsi MH(POPMAIMOHHAS TEXHOJOTUSI 00Yy4eHUs,
OCYILECTBIIsIEMasi C MCIOJIb30BaHUEM HOcUTeNel MH(pOpMaIuK, MpeIHa3HAuYCHHBIX I BOCTIPUSATHS
YEeJIOBEKOM 0 JBYM KaHajlaM OJHOBPEMEHHO 3PUTEIIbHOMY U CIYXOBOMY IPH MOMOIIU COOTBET-
CTBYIOUIMX TEXHUYECKUX YCTPOMCTB, a TAK)KE 3aKOHOMEPHOCTEH, MPUHIIUIIOB U OCOOCHHOCTEN Tpe/-
CTaBJICHUS U BOCHPHUATHS ayIHOBU3YaIbHOM HHpOPMAIIHMHN);

PIT — penponykTuBHAs TEXHOJOTHUS (TPAIUIIMOHHAS TEXHOJIOTHUS MEPEX0Jla OT KOHKPETHBIX
NPE/ICTABICHUIN K MMOHATHSM, & OT MIOHSITUH - K YMCHUSAM U HaBbIKaM);

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

JITIO — nexuuu ¢ mpoOIEMHBIM U3JI0KEHHEM (ITPoOJIeMHOE 00yUYeHHE);

Ob — sBpuctuueckas Oecena;

CIIO — cemunapsi B popMme TUCKyccuid, nebatoB (podieMHoe 00yueHuE);

NCM — ucnonbs3oBanue CpeACTB MyJIbTUMEANA (HApUMeEpP, KOMIBIOTEPHBIE KIIACChl);

TTIC — TexHOJOTHS MOJHOLEHHOTO COTPYIHUYECTBA.

3.2 O0pa3oBaTe/ibHbIEe TEXHOJIOTHH NMPH NPOBEAEHUU NMPAKTHYECKUX 3aHATHI

[IpakTnueckoe (ceMHHApCKOE) 3aHSATHE — OCHOBHAs MHTEpPaKTUBHAs (hopma opraHu3alvu
y4eOHOro Ipolecca, JONOJHAIOIAs TEOPETUYECKUN KypC WIN JEKIMOHHYIO 4acTh y4eOHOM AuCLU-
IUTMHBI U IPU3BAaHHAS MIOMOYb O0YYarOIIMMCS OCBOUTHCS B «IIPOCTPAHCTBE) MUCIUILUIMHBI; CAMOCTO-
ATEJIbHO ONEPUPOBATh TEOPETUUYECKUMU 3HAHUSMHU Ha KOHKPETHOM y4ueOHOM Marepuane. [l mpax-
TUYECKOTO 3aHATHS B KaUe€CTBE TEMbI BHIOMpPAETCsl OOBIYHO Takas yueOHas 3ajaya, KOTopasi Mpearno-
JaraeT He CYUIECTBEHHbIE IBPUCTUYECKUE M AHAJUTUYECKHE HAINPSIKEHUs] U MPOJBHKEHHS, a IO-
TpeOHOCTHh 00yUalOILIErocsi «IOTPOraTh» MaTepua, OMO3HAaTh B KOHKPETHOM TO 0o0Iee, 0 YeM r'oBO-
PHIIOCH B JIEKIIHH.

No Tema Buasl npumenseMbIx o6p2vlzoBa- Kom.
TEJbHBIX TEXHOJIOTUH qac
8 cemecTp 40
11 DneMeHThl 001Iel Teopuu 06LIKH(1BCH— PMT, CIIO 12
HBIX U depeHIInaIbHbIX YpaBHEHUH
12 Jluneitnble auddepeHnraibHble ypaBHe- PMT, CIIO 12
HUS
JudpdepeHnnanpHble ypaBHEHUs B 4acT- PMT, CITO, 9B, ICM g
HBIX NPOU3BOAHBIX
21 Vpasuenue beccens. Psg @ypee-
"~ | beccens. Konebanue kpyrnoit membpa- | PMI, CIIO, Ob, UCM 4*
HBL.
3agava typma-JInyBuiuis PMT’, CIIO, B9, UCM 4*
Uroro no kypcy| 40
B TOM YHCJI€ UHTEpaKTHUBHOE 00yueHue™* | 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 Buap! onleHnBaeMbix pabot
pa3zena KOJI-BO 0aIoB
[pakTryeckas padbora 10
) O6wikHOBeHHbIe Tihde- YCTHBIH (MICEMEHHBIH) OTIPOC 3
PCHUHMAJIBHBIC ypaBHCHHA AxTHBHas paboTa Ha 3aHATHAX 2
[epBoIit KOIITOKBIYM 15
[paktryeckas padbora 10
) VpaBHEHNS B 4ACTHBIX Y CTHBIN (MMCEMEHHBIH) OIIpoc 3
TPON3SBOZHBIX AkTuBHas paboTa Ha 3aHATHIX 2
Bropoii komtokBHyM 15
Tekyinas arrecTanus 1o
3 Y KommnbroTepHoe TecTUpoBaHUE 40
BCEM pazjenaM
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. Haiimure pemenue muddepenunansaoro ypaaenns (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)%;

1
r) y=C+(4x*-T7)8.
4. Haitnure pemenue auddepennuansaoro ypasaenus (5yx° +2y)-y = xy?:
a) y=(5x*+2)°+C;

6) y=C-35x2+2;

B) Yy :%In(sz +2)+C;

1
r) y=C-(56x* +2)1.
5. Haitaure pemenue quddepennuansroro ypasaenus (3yx” —8y)-y’ = xy?:
a) y=In(3x*-8)°;

1
6) y=C-(3x’ -8)°;

1
B) y=C+(3x*—8)¢;

r) y=CR/3x*-8.

6. Haiinute pemenue nuddepeHnmansaoro ypasHenus Y +2y +y=0:
a) C,+Ce™;
0) Cxe* +C,;
B) Ce " +Ce™;
r) Ce“+C,xe™™.
7. Haiinute pemenne quddepenipansHoro ypasaenus Y —5y' +4y =0:
a) C,xe* +C,xe";
6) Ce*+C,e";
B) C,xe* +C,e";
r) Ce"'+C,xe™,
8. Haiinure pemenne nudhepeHInanbHOro ypaBHeHHS Yy — 4y +4y =0
a) C,+C.e~;
6) Cxe”+C, :
B) Cle“ +C2X€‘2x X
r) Ce”+C.e”.
9. Haiinure pemenue nupdepeHnuaibHoro 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. Eciiv OIHUM M3 YaCTHBIX pelleHUH TUPPEepeHIINATBLHOTO ypaBHEHHS Y —9y = —18X + 9 SBIISCT-
csl pyHKIUS Y =2X-1, 10 o6wee pelleHre JAaHHOTO YpaBHEHUS UMEET BH/I:
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 ,Z[I/I(i)(bepeHI_II/IaJ'ILHbIM YPaBHCHUAM:

y=sinx-1+Ce™"™; &Y ycosx = Zsin2x;
dx 2
2
y=Cx+C-C~; (Q)Z—ﬂ—xycosx:%sinZX-

ax dx
2. Pemuts muddepeHnpansupie ypaBHeHU (pa3HbIMU CIIOCOOAMU):

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

y.+2y:eax; y'+¥=2|nx+1; y‘=X2—Ji/l+ex(x+1)2; (1+y2)dx=(arctgy—x)dy;

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

Y=Y'= Y 4+XY; yrcosx+y=1-sinx; (L+X))y+y=arctgx; y'(x+y*)=y;
(2xy+3)dy—y°dx=0: (y*+2x)y'=y: ydx+(x+xy*)dy=0: (y* +2y+x°)y'+2x=0:

y'Cos’ X+ Y =1gX: vt Xy D y'- 2 _ 4N arctgx 3. Haiiti yacTHbIe peneHust
y 2 B 2
1—x? =arcsin X + X 1+ x J1+ %2

ypaBHCHI/II\/'I, YAOBJICTBOPAIOIINE 3aJaHHBIM Ha4YaJIbHbIM yCJ'IOBI/ISIMZ
y'+ ytgx:Flsx y(0)=0, y'=2y+e*—x y(0) :%, y'V1-x? +y=arcsinx y(0)=0,

y

y-———=
xIn x

2
€
xInx Y(G)ZE, y'sinx—ycosx=1 y(%)zo-
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14.
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18.
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24.
25.

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 st HopmansHoM cuctemsl O/Y.
ITocranoBka 3anaun Komu nis OJ1Y nopsaka m.
Csenenue 3agaun Komm i HopManbHOU cuctemsl OJlY K HHTErpanbHbIM YpaBHEHUSM.
Vcnosue Jlummmiia.
Teopema cyIiecTBOBaHUs U €IMHCTBEHHOCTH JUIsl HOpMalibHOM cuctembl OLY.
Teopema cymniecTBoBaHus U eAMHCTBEHHOCTH it OY mopsiaka m.
JIuneitnoe OZY nopsaka m.
Teopema cyniecTBOBaHUS U €AMHCTBEHHOCTH i inHerHoro O1Y .
VYpaBHeHUs ¢ pa3IeNAIOMIUMUCS TIEPEMEHHBIMH.
Pelienue ypaBHEHH C pa3aeistOIMMUCS IEPEMEHHBIMH.
OnHOpOIHBIE YPABHEHUSI.
Peuienne 0MHOPOAHBIX YPABHEHUN.
JIuneliHbIe ypaBHEHHUs IIEPBOIO MOPSAKA.
Pelenne MMHENHBIX ypaBHEHUHN IEPBOrO MOPSAIKA.
VYpaBHenue beprymin.
Pewenue ypaBuenuii bepuymim.
YpaBHEeHUS B MONTHBIX TU(depeHIIranax.
Pemennie ypaBHeHui B MOMHBIX AuddepeHnanax.
YpaBHeHus1, TonMycKarolye MOHMKEHUE TOPsIKa MEPBOTro BUia (peIIeHue).
YpaBHeHUsI, JOMYCKAIOIME TTOHWKEHHE MOPSIIKa BTOPOTo BUa (pPElICHUE).
YpaBHeHuUs1, TONMyCKalolue MOHMKEHUE TIOPSAIKA TPETHEro BUAa (PEIICHUE).

Bropoii KoJIImoKkBruyM
JIuneitnoe OJIY nopsimka m (onpeeneHue).
Jlunetinoe 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).
BpoHckuaHn cucteMbl perieHuit tuHeiHoro ogauopoaaoro 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 (uineHTamu (onpeeseHne, XapakTepuCcTHUECKU

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 PEILIEHUS — JIEeMMa U TeopeMa).
KopHH xapaKTepucTUUeCKOro MHOTOUIEHA U YaCTHBIE PEIIEHUS TMHEMHOTO OJJHOPOIHOTO
ONY c nocrossHHBIMU KO3 duLIeHTaMH (JeHCTBUTEIbHBIE PEIIEHUS — CIIy4al KOMITJIEKCHBIX
Y IEWCTBUTENbHBIE KOPHEH XapaKTEPUCTUUECKOTO MHOIOWIEHA).

dyHIaMEeHTAIbHAS CUCTEMA PEIIEHUI JTMHENHOTO 0JHOpOoAHOTO O1Y ¢ MOCTOSTHHBIMH KO-

s dunmeHTamu.
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16. YactHoe pemienue auHeiHOTO HeoaHopoanoro OY. Meron HeonpeaeaeHHbIX K03(duru-
€HTOB (TICPBBIN CTydai).

17. YactHoe penienue uHeHOTO HeogHopoaHoro OJ[Y. Meron HeonpeaeieHHbIX KO hUIu-
€HTOB (BTOpOH Cirydaii).

18. YactHoe pemenue auHeiHOT0 HeoaHopoanoro OY. Meron HeonpeaeneHHbIX K03(duiu-
EHTOB (TpeTuii ciayJai).

19. CBoboxnbIe Konebanus B cpesie 6€3 CONMPOTUBIICHUS.

20. CBoOoaHbBIC KOJIEOAHUS B CPElIe C COMPOTHUBIICHUEM.

21. BeiHyxeHHBIC KOeOaHus B cpefie 63 CONPOTUBICHHUS.

22. BeinyxIeHHbIe KoieOaHus B cpejie 0e3 conpoTuBiieHus. Pe3onaHc.

4.2 ®oH/ OIIEHOYHBIX CPEACTB JIsI IPOBeeHUsI MPOMEKYTOUHOM aTTecTAlMU

4.2.1 TlpuMepHbIe BONMPOCHI HA IK3aMeH

1. 3agaum, npuBosme K qudpepeHnranIbHpIM ypaBHEHUAM (IIeMTHAs JTUHUS, aTMOChEpHOe

JIaBJICHUE).

OO0bIKHOBEHHBIE AU depeHLInanbHble ypaBHEHHUS U UX CUCTEMBI.

3anaua Komm.

Ceenenue 3agaun Komm kK HHTErpaabHbIM YpaBHEHUSIM.

YpaBHEHUS C Pa3ACIAIOMUMUCS TEPEMEHHBIMH.

OnHOpoIHBIE ypaBHEHUS.

JIuneliHbIe ypaBHEHHUs IIEPBOIO MOPSAKA.

Ypasuenue bepnyiuu.

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 €JUHCTBEHHOCTH I 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 (Bapuaiiysi IpOU3BOIBHBIX IOCTOSIHHBIX ).

20. JIuneitHble oqHOPOAHBIE AU(PepeHInaTbHbIE YPAaBHEHHS C TIOCTOSHHBIMU KO3 (UIIEHTaMH.

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

22. JIuneiiHble HEOHOPOIHBIE M (hepeHIInaNTbHBIE YPABHEHHUS C TIOCTOSSHHBIMHU K02 QHUIHECH-
TaMH.

23. CBoboaHbIe KoeOanus B cpezie (0e3 COMPOTUBICHUS B C COTPOTHBIICHUEM).

24. BeinyxieHHbIe KoeOanus. Pezonanc.

25. YpaBHeHHE TEIUIONPOBOAHOCTH. HavansHbIe 1 TPaHUYHBIC YCIOBUSI.

26. Ypasuenue Jlannaca. 3agaua {upuxie.

27. Pemenue 3aaaun Jlupuxiie s Kpyra | IMOJTYIUIOCKOCTH.

28. YpaBHeHHE TEIUIONPOBOAHOCTHU B cTepikHe. MeTtoa Dypbe.

29. TerIompoBOIHOCTE I OECKOHEYHOTO CTEPIKHS.

30. BonmHoBoe ypaBHeHue. Konebanue cTpyHBI.

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

32. Konebanue kpyrioid MeMOpaHsbl.

33. PenieHne BOJTHOBOTO ypaBHEHWUS TSI KPYTIIOH MEMOpaHBHI.

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 — (hopMa MPOMEKYTOUHOH aTTeCTallH, B PE3yJIbTaTe KOTOPOro OO0YyJarOIIUiiCs 1o-
Jy4aeT OLIEHKY B YEeThIPEXOaJIbHOM HIKae («OTIUYHO», «XOPOLIO», «YAOBIECTBOPUTEIHHOY, «HEY 10~
BJIETBOPUTENIbHO»). OCHOBOM Uil ONpeneNeHusl OLUEHKM Ha dK3aMeHaX CIYXHT 00BEM M ypOBEHb
YCBOGHHUS CTyJIEHTaMH MaTepuala, IpeIyCMOTPEHHOT0 paboueil mporpaMMoil JUCIUILINHBL.

HToroBasi OIlEHKAa YYHUTHIBAET COBOKYITHBIE PE3YJbTaThl KOHTPOJS 3HAHUK. JK3aMeH MpPOBO-
TUTCs 10 OuseraMm B yCTHOM (¢opme B Buae onpoca. Conepikanue ousnera: 1-e 3ananue (TeopeTuye-
CKHI1 Bompoc); 2-€ 3a/1aHne (TeOpeTUUeCKHil Bompoc); 3-e 3a1anue (3a1aqa).

CryneHTsl 00513aHbI CAATh 3K3aMEH B COOTBETCTBUU C PaCIUCaHUEM U y4EOHBIM IIJIAHOM. DK-
3aMeH 10 JUCIHIUIMHE MpPEecieAyeT LEeib OLEHUTh C(HOPMUPOBAHHOCTH TPEOYEMBIX KOMIIETCHIUH,
paboTy CTyJeHTa 3a KypcC, MOJIy4YeHHE TEOPETHUECKUX 3HAHUI, UX IPOYHOCTh, Pa3BUTHE TBOPUECKOTO
MBILICHHS], TPUOOPETEHNUE HABBIKOB CAaMOCTOATENBHON paboThl, yMEHHE MPUMEHSTH MOJYYCHHBIC
3HAHUS JUIA PelIeHUs TPAKTHUECKUX 3aau.

®dopma npoBeIeHUS SK3aMEHa OlpeseseTcsl B padoueil mporpaMMe TuCUUIUIUHBL. CTyIeHTy
MPEIOCTABIISCTCS BO3MOXHOCTh O3HAKOMJIEHHSI ¢ pabodell mporpaMMoin TUCHUIUIMHBL. JK3aMeHaTop
MMEET MPaBO 337aBaTh CTYJEHTAM JIOTIOJHUTEIBHBIC BOIIPOCH! IO BCEH Y4€OHOH MporpamMme JAHCIH-
wnHBL. BpeMs nmpoBeneHus sKk3aMeHa YCTaHaBJIMBAE€TCI HOPMaMU BpeMeHU. Pe3ynbrar ciadyu sK3a-
MEHA 3aHOCHUTCS TPETNOaBaTeieM B 9K3aMEHAIMOHHYIO BEJOMOCTb U 3a4E€THYIO KHUXKKY.

DK3aMeH MPOBOJIUTCS B YCTHOM (WM mucbMeHHOM) dopme mo Omneram. Kaxapiit 6uner co-
JePKUT OJMH TEOPETUUYECKUN BOIIPOC U OAHY 3a7ady. DK3aMEeHATOp MMEET MPaBoO 33JaBaTh CTY/ICH-
TaM JIOTIOJHUTEIbHBIE BOMPOCHI 110 Beel yueOHOM mporpaMmme TUCIUILIMHBEL. Bpemst mpoBeaeHus K-
3aMeHa yCTaHaBIMBAETCSI HOPMaMHU BpeMeHHU. Pe3ynbTar caaum sK3aMeHa 3aHOCHTCS TpernojaBare-
JIeM B 9K3aMEHAI[MOHHYIO BEJIOMOCTh U 3aU€THYIO KHUXKKY.

O1eHKa «OTIIMYHOY» BBICTABIISIETCS, €CIIH CTYACHT:

— TMOJIHO PAcKpbUI COIep )KaHue MaTepuaia B 00J1acTH, MPEAYCMOTPEHHON MTPOrPaMMOii;

M3JI0KHIT MaTeprall TPAMOTHBIM SI3bIKOM B OIPEEIIEHHON JIOTHYECKON MOCIIE0BATEILHOCTH,
TOYHO HCIIOIb30BaAJl TEPMUHOJIOTHIO;

— MPaBWJILHO BBIMIOIHHUI PUCYHKH, YEPTEXH, rpadUKH, WCHOIH30BaJ HATJSIHBIC TTOCOOMS,
COOTBETCTBYIOIIME OTBETY;

— MMOKa3ajl YMEHHs WJUTIOCTPUPOBATH TEOPETUUECKHE IMOJIOKEHHUSI KOHKPETHBIMH MPHUMEPaMU
U3 MIPAKTHKU;

— MPOJIEMOHCTPUPOBANT YCBOCHHE H3YYEHHBIX COITYTCTBYIOIIMX BOIPOCOB, C(HOpMUpPOBaH-
HOCTb U YCTOMYMBOCTb 3HAHUM;

— OTBEYAJI CAaMOCTOSITEIIHHO 0€3 HaBOSIINX BOMPOCOB, KaKk Ha OHMJIET, TaK ¥ Ha JIOTIOJTHUTEIb-
HBIE BOIIPOCHL.

O1eHKa «XOPOIIO» BBICTABIISIETCS, €CITH:

— B U3JIOKEHUHU JIOMYIEeHbl HEOObIINE MPOOebl, HE NCKa3UBIINE METOJUYECKOTO CoJepxkKa-
HUS OTBETA;

— JIOTYILIEHbl OJIMH-/IBa HEJO0YETa MPU OCBELUIEHUH OCHOBHOIO COJEPKaHMs OTBETA, UCIpPaB-
JICHHE TI0 3aMEUaHHIO MPETIOIaBaTelIs;

— JIOTIYILIEHbl OIIMOKU MM 0oJjiee IBYX HE0YETOB MPHU OCBEIIEHHH BTOPOCTEIEHHBIX BOIPO-
COB, JIETKO MCTIPABJICHHBIX 110 3aMEYAHHIO MTPETIOIaBaTeIsl.

O1eHKa «y0BIETBOPUTEIBHOY BBICTABIISACTCS, €CIINU:

— HETOJTHO WJTM HEMOCJIEIOBATEIEHO PACKPBITO COJNIEpKAHUE MaTepHaia, HO IMOKa3aHo oOIee
NOHMMAaHME BOIIPOCA U MPOJEMOHCTPHUPOBAHBI YMEHUS, JOCTATOUHBIEC JJIs JalbHEHIIEro yCBOCHHS
IPOTPAMMHOTO MaTepuaa;

— UMEITUCh 3aTPyJHEHUS] WM JOMYIIEHBI OIMMOKH B OMPEICICHUN MOHSITHI, YepTekax, BbI-
KJIAJIKaX, PACCYKACHUSX, UCTIPABICHHBIX ITOCIIE HECKOJIBKMX HABOSIINX BOIPOCOB MPETIOIaBaTEIs.

O1eHKa «HEyI0BJIETBOPUTEIHHOY» BBICTABIISETCS, €CIIH:
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— HE PAaCKPBITO OCHOBHOE COZIEpP)KaHNe YUeOHOTO METOIMUYECKOT0 MaTepuana;

— 0OHapy)XEHO HE3HAHWE W HEMMOHUMAaHWE CTYACHTOM OOJbIIEH Wi Hanbosiee BaKHON YacTH
JVCLUIUIMHBI,

— JIOTIYILEHb! OIIMOKHU B ONpPENENEeHUN HOHATHH, IPU UCIOJIb30BAHUN TEPMHUHOJIOIMH, B pH-
CYHKaXx, YepTeXax, B HCIIOJb30BAaHUU U MPUMEHEHUH HATJISIHBIX TOCOOUH, KOTOpBIE HE UCTIPABIICHBI
110CJI€ HECKOJIbKUX HAaBOJAIIMX BOIIPOCOB IpENoiaBarTers;

— JIOTIYILIEHBI OITMOKH B OCBEIIEHUH OCHOBOIOJAraOMIUX BOIMPOCOB AUCHUIUINHBL.

Ha »sk3ameHe npeasaraercst peliMTh NpakTHUECKoe 3a1aHue. [t OLeHKH MpakTUYEecKoro 3a-
JTAHWS UCTIOJNB3YIOTCS CIEAYIOINE KPUTEPUU:

O1neHKa «OTJIIMYHO» BBICTABISCTCA CTYIEHTY, €CIM NPH PEIICHUM 3a/laud BBINOJHEHBI BCE
3TaIbl AITOPUTMA, BEPHO BBIIIOJHEHBI IIPOMEXYTOYHBIC BHIYHUCICHUSI 1 0OOCHOBAHHO IOJIYYeH Bep-
HBII OTBET.

OreHKa «XOpOIO» BBICTABISETCA CTYIEHTY, €CIIM IMPHU PEIICHUH 337a4Yl BBITOJHEHBI BCE
JTalbl AITOPUTMA, B MPOLIECCE BBITOJHEHHSI IPOMEXKYTOUHBIX BHIYMCIIEHUH J0MyIIeHa apudMeTHye-
cKasi omMOKa 1 000CHOBAHHO MOJIYYEH OTBET C YUETOM JIOMYIIEHHON OLIHOKH.

O1eHKa «y[0BJIETBOPUTEIIBHO» BBICTABIIACTCS CTYJEHTY, €CIIM IIPU PELICHUU 337a4l HE BbI-
MIOJTHEHBI BCE ATAIIBI aJITOPUTMA, B MIPOIECCE BHIMTOJIHEHUS MPOMEKYTOYHBIX BBIYHACICHUH JTOMYIEHBI
apupMeTHyecKue OUMOKU U MOJIyYeH OTBET C YY4ETOM JIOMYILEHHON OIMOKHM WIIM OTBET MOJyYEeH He
000CHOBAHHO.

O1eHKa «HEYIOBJIETBOPUTENIBLHO» BBICTABISETCSA CTYACHTY, KOTOPbII He 3HaeT OoJblieil ya-
CTH OCHOBHOTO COJIEpXaHHUs y4eOHOU MPOrpaMMbl AUCIUILUIMHBI, TOIYCKAeT rpyObie OMMOKHU B pe-
IIEHUHU U HE YMEET PUMEHSTh 0a30Bble aJrOPUTMbI IIPU PEIIEHUHN TUIIOBBIX IPAKTUYECKUX 3a/1a4

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

— IpU HEOOXOAMMOCTH MHBAJHJIAM U JIUIAM C OrPAaHHMYEHHBIMH BO3MOXXHOCTSIMHU 3/10POBBS
IPEOCTABIIACTCS JOIOJHUTEIbHOE BpEeMS /71l TIOATOTOBKU OTBETA Ha SK3aMEHE;

— IpU TIPOBEACHUHU TPOLEAYPHl OIICHWBAHUS PE3yJIbTATOB OOYYEHHUS HMHBAIHMIOB U JIUI[ C
OTrPaHUYEHHBIMU BO3MOXHOCTSIMU 3JI0POBbsl IIPEyCMaTPUBAETCSl HCHOJIb30BaHME TEXHUYECKUX
CpEeACTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAWBUIYAIBHBIMUA 0COOCHHOCTSIMH;

— [P HEOOXOAUMOCTH Ul 00YYaIOLMXCs ¢ OrpPAaHMYEHHBIMU BO3MOYKHOCTSIMH 37I0POBbS U
WHBAJIMIOB TPOIIEypa OIICHUBAHUS PE3YIHTATOB OOYUEHUS 110 JUCIUIIMHE MOXET MPOBOJIUTHCS B
HECKOJIKO JTAaroB.

[Iponienypa omeHWBaHUS PE3yNbTATOB OOYYECHUsT WHBAIHIIOB M JIMIl C OTPAaHMYCHHBIMH BO3-
MOYKHOCTSIMH 370POBBS [0 TUCIMITIMHE (MOJYIIO) MpelycMaTpUBaeT NpeaocTaBleHe HH(OpMaIK
B (hopMax, aJalTUPOBAHHBIX K OTPAHWYCHUSM MX 37I0POBbS U BOCHIPUATHS HH()OPMAIIIH:

Jlnist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

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

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

IIUXCSL.
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5 IlepevyeHb OCHOBHOM M IONIOJIHUTEJIBHOM Y4eOHOI JTUTEPATYPbI, HEO0X0AUMOi
JJIS1 OCBOCHHS AMCUHMILIMHBI

5.1 OcHoBHas JUTEpaTypa

1. Myparoga, T. B. Jluddepennnanbubie ypaBHCHHS ;| YYCOHUK U TPAKTUKYM JIS
akagemudeckoro Oakamaspuara / T. B. MyparoBa. — M. : U3narensctBo FOpaiit, 2015. — 435 ¢. —
(Cepus : bakamaBp. Akagemudeckuii kypc). — ISBN 978-5-9916-5238-4. — Pexum nocryna :
www.biblio-online.ru/book/BA3ABCIF-73F5-4204-87D2-6631142579809.

2. boporckux, A. B. lubdepenunansupie ypaBHeHus B 2 4. YacTh | : ydeOHUK U TPAKTUKYM
JUIs akageMudeckoro Oakanaspuara / A. B. boposckux, A. U. [lepoB. — 3-e u3z., nepepad. u gor.
— M. : UI3gatenbctBo FOpaiit, 2016. — 327 c. — (Cepus : bakanaBp. AkajgeMH4ecKuii Kypc). —
ISBN 978-5-9916-7724-0. — Pexum noctyna : www.biblio-online.ru/book/CC3B4703-95ED-472E-
BA3E-64D40A379068.

3. bopoBckux, A. B. luddepennmansasie ypaBHeHus B 2 4. YacTh 2 : y4eOHUK U TPAKTUKYM
JU1s akajgeMudeckoro OakanaBpuara / A. B. bopoBckux, A. . TlepoB. — 3-e u3zn., mepepad. u 101.
— M. : U3patensctBo IOpaiit, 2017. — 274 c. — (Cepus : bakanaBp. AkageMHuecKuit Kypc). —
ISBN 978-5-534-02097-7. — Pesxxum nocryma : www.biblio-online.ru/book/6E9EOE1F-BD30-436A-
92D7-D966931E0D2A.

5.2 lonmosiHUTEJIbHAS JIUTEPATYypa

1. lnmkuH A. b. Jlexiun no muddepeHnuansHbpM ypaBHEHUSIM. DJIEMEHTHI 00Iel Teopruu
OOBIKHOBEHHBIX JU(PepeHnnanbHbIX ypaBHeHul. Jlunelinsle nuddepennnanbtbple ypaBHEHHUS.
YpaBHEHUS B YaCTHBIX MPOU3BOJHBIX : ydeOHOE TTOCOOME ISl CTYJICHTOB IEJarOTHYeCKuX BY30B / A.
b. lumkun. - Cnaesuck-Ha-Ky6anu : UL CI'TIN, 2009. - 73 c.

2. Aunpees, A.H. M30panHble ri1aBbl Teopun JudGepeHIaIbHbIX YPaBHEHHUN : yaeOHOe
nocob6ue / A.H. Aunpees. - KemepoBo : KemepoBckuii rocyaapcTBeHHbli yHuBepeuteT, 2012. - 112
c. - ISBN 978-5-8353-1300-6 ; To ke [DnexTponubIii pecype]. - URL:
http://biblioclub.ru/index.php?page=book&id=232210

3. UxpsiaankoB, B.U. TIpakTiukym 1o Beicuiei MaTematuke: MIHTerpanbHOe ncuncienne
¢byHkuuu ogHOM nepemMeHHoN. OObIKHOBEHHBIE MU depeHIaTbHbIe YpaBHEHUS : yueOHoe mocooue /
B.U. Ukpsinaukos, 2.b. [IBap. - HoBocubupck : HI'TVY, 2010. - 124 c. - ISBN 978-5-7782-1316-6 ;
To sxe [Dnexrponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=228607

4. Pribaxos, K.A. O6bikHOBeHHBIE MU DepeHIranbHble ypaBHeHus: [IpakTuueckuii Kypce :
yuebHoe mocodue / K.A. Peibakos, A.C. SlkumoBa, A.B. Ilantenees. - Mocksa : Jloroc, 2010. - 384
c. - (HoBas yauBepcurerckas ouodmuoreka). - 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 nuddepeHranbHbIX ypaBHEHUI B cUCTEME KOMIIIOTEPHOM
MaTeMaTuku Maxima : yueOHoe mocobue / T.H. I'y6una, E.B. Auaponosa ; MunuctepcTBo
obOpazoBanus u Hayku Poccuiickoit Denepannn, OenepanibHOE areHTCTBO 110 00pa30BaHUIO,
['ocynapcTBeHHOE 00pa30BaTEIbLHOE YUPEKAECHUE BBICIIEr0 MPO(eCcCHOHATBHOTO 00pa3oBaHus
«Eneuxwuit rocynapcrBenHbiil yauBepcuteT uM. M. A. Bynunay, LleHTp cBOOOIHOTO MpOrpaMMHOIO
obecnieuenus. - Ener : Enenxuit rocygapcrBennsiil yauepeuteT uMm M.A. bynuna, 2009. - 99 c. -
bubnuorp. B kH. ; To xxe [DnexTponHsii pecypce]. - URL:
http://biblioclub.ru/index.php?page=book&id=272098

6. [Tonomapenko, A.K. nauBunyansHble 3a/1aHusi 10 OOBIKHOBEHHBIM TG G epeHIINaTbHBIM
ypaBHeHUsIM : yueOHoe ocobue / A K. ITonomapenko, B.1O. Caxapos, I1.K. Uepnsies ; CankT-
[TerepOyprckuii rocyaapcTBeHHBIN yHUBEpcuTeT. - Cankt-IlerepOypr : M3naTensctBo CaHKT-
ITerepOyprekoro ['ocynapctBenHoro YHusepcurera, 2016. - 48 c. ; To e [DnekTpoHHBIN pecypce]. -
URL.: http://biblioclub.ru/index.php?page=book&id=458099

7. Ezepckuii, B.B. 30panHble pa3/ensl BbIclIe MaTeMaTuky : yueOHoe nocobue / B.B.
Ezepckuii ; Cubupckuii rocy1apcTBEHHbIN YHUBEPCUTET (hHU3HUECKO KyIbTyphl U criopTa, Kadenpa
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Tull ®M. - Omck : U3natensctBo Cubl' Y@K, 2010. - Beim. 6. [Ipocreiimme nuddepennuansabie
ypaBHEHUS. - 48 c. : cxeM. ; To ke [DnexTponHsbIi pecypce]. - URL:
http://biblioclub.ru/index.php?page=book&id=277152

5.3 llepuoanueckue U3IaHUs

1. BectHuk MockoBckoro YHupepcuterta. Cepust 15. BoluncinuTtenbHas MaTeMaTHKa M Ku-
oepueruka. - URL: https://dlib.eastview.com/browse/publication/9166

2. BectHuk Boarorpazackoro rocygapctBeHHoro ynusepcurera. Cepus 1. Marematuka. ®u-
3uka. (MaremaTtuueckas pu3uka U KomnbloTepHoe MoaenupoBanue) — URL:
http://biblioclub.ru/index.php?page=journal_red&jid=279797,
http://elibrary.ru/contents.asp?titleid=10018

3. BectHuk Boponexckoro rocynapcrseHHoro yuusepcurera. Cepust: @usuka. MaremaTuka.
— URL.: http://elibrary.ru/contents.asp?titleid=9761

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

5. BectHuk MockoBckoro YHusepcuteta. Cepust 15. BoluncinurtenbHas MareMaTHKa U Ku-
oepueruka. - URL: https://dlib.eastview.com/browse/publication/9166/udb/890

6. Marematuka u ee npuioxeHus. KypHan BaHOBCkoro maremMarnyeckoro oOIiecTa. —
URL.: http://elibrary.ru/title_about.asp?id=32863

7. Marematuueckue 3amerkn CBOY. HayuHo-uccienoBareabCKUii MHCTUTYT MaTeMaTUKHU
Cesepo-Bocrounoro ¢genepanbnoro ynuepcutera uM. M.K. Ammocosa (Skyrtck). — URL:
http://elibrary.ru/contents.asp?issueid=1443590

8. MaremaTiueckue METOJbI U MOJETHU: TEOPHUs, MPUIIOKEHUS U POJIb B 00pa3oBaHUU. Y IIbsi-
HOBCKHUH TOCYJapCTBEHHBIN TexHuueckuil yuuepcuteT (YibsHoBck). — URL:
https://elibrary.ru/contents.asp?titleid=54645

9. Maremaruueckue Tpyabl. Macturyr marematuku uMm. C.JI. Cobonea CO PAH (Hoocu-
oupck). — URL: http://elibrary.ru/contents.asp?issueid=1389771

10. MaremaTu4eckuil BECTHUK I€ABY30B U yHUBepcUTeTOB Bousro-Bstckoro pernona (Ku-
poB). — URL.: https://elibrary.ru/contents.asp?titleid=28395

11. MaremaTtnueckoe obpa3oBanue. @oHA MaTEMaTUYECKOTO OOpa30BaHUs M MPOCBELIECHUS
(Mocksa). — URL: http://elibrary.ru/contents.asp?issueid=1408321

6 Ilepeuennb pecypcoB HHPOPMANUOHHO-TEJIEKOMMYHUKALIMOHHOM CETH
«/HTepHeT», HeOOXOAUMBIX /IJIsl 0CBOEHH S JUCIHUILIUHBI

1. OBC «Ynusepcurerckas oubmmoreka ONLINE) [yueOnbie, HayuHble 31aHus,
NIEPBOMCTOYHMKH, XY0KECTBEHHBIEC IPON3BEICHUS PA3INYHbIX U3aTEIbCTB; )KYPHAJIbI,
MYJIbTUMEANMHAS KOJUIEKIUS: ayAIMOKHUTH, aylnoQaiiibl, BUIEOKYPChl, UHTEPAKTUBHBIE KYPCHI,
IKCIPECC-NIOArOTOBKA K dK3aMEHAM, IPE3EHTALH, TECTBI, KAPThl, OHJIAH-YHIIUKJIONIEANH, CII0OBApH] :
caitt. — URL: http://biblioclub.ru/index.php?page=main_ub_red.

2. OBbC uznarenbcTBa «JIaHb» [ydeOHble, HaAyUHbIE U3/IaHHSI, IEPBOMCTOYHUKH,
XYI0KECTBEHHbIE TIPOM3BECHUS PAa3INYHbIX U3/IaTENbCTB; XKypHaibl] : callT. — URL:
http://e.lanbook.com.

3. OBC «Opaiit» [pazgen «BAILIA ITOAITMCKA: ®unman KyoI'Y (r. CnassiHck-Ha-Kybann):
yueOHUKH U yueOHbIe mocobus u3narenbctBa «lOpaiity] : caitt. — URL: https://www.biblio-
online.ru/catalog/E121B99F-E5ED-430E-A737-37D3A9E6DBFB.

4. HayuHas anekTpoHHas Oubianoreka. MoHorpaduu, n3aanHele B u3narenbcrse Poccuiickoit
Axanemuu EcrecTBo3HaHUs [IIOTHOTEKCTOBBIN pecypc cBoOoHOoro goctynal : cailT. — URL:
https://www.monographies.ru/.
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http://biblioclub.ru/index.php?page=main_ub_red

5. Hayunas snextponHast 0ubianoreka crareii u myonukammii «eLibrary.ruy» | poccuiickuii
MH(OPMAITMOHHO-aHATUTUYECKHI MOpTal B 00JIaCTH HayKH, TEXHOJIOTHH, MEAULIUHBI, 00pa30BaHUs
[5600 xypHaioB, B oTkpsiToM goctyne — 4800] : caiit. — URL: http://elibrary.ru.

6. ba3bl manabIx Komiianuu «Mct Beroy» [pasnen: [lepuogudeckue u3mnanus (Ha pyc. 53.)
BKIIIOYAET KOJUTCKINH: V31aHus 1Mo 00IIeCTBEHHBIM U TYMaHUTapHBIM Haykam; M3nanus mo
nearoruke U oopazosanuto; Mznanus no nHGOpMaMOHHBIM TeXHONOTHUsIM; CTaTUCTUYECKUE
usnanus Poccun u crpan CHI'] : caiit. — URL: http://dlib.eastview.com.

7. KubepJlenunka : HayyHas JIEKTPOHHAs OMOIMOTEKA [HAYIHBIC KYpPHAJIbI B
HOJIHOTEKCTOBOM (popmare cBoboHoro Aoctyma] : caitt. — URL: http://cyberleninka.ru.

8. Ennnoe okHO focTymna Kk 00pa3oBaTelbHBIM pecypcam : deaepanbHas HHPOpMalnoHHAas
cucTeMa cBOOOTHOTO IOCTYNA K HHTETPaIbHOMY KaTajiory o0pa3oBaTeIbHBIX HHTEPHET-PECYPCOB U K
AIIEKTPOHHON OMOIHNOTEKEe yueOHO-METOANYECKIX MaTepraioB AJis BCeX YpOBHEW 00pa3oBaHMUs:
JOIIKONIbHOE, o0I1Iee, cpenHee MpodeCCUOHATBHOE, BEICIIIEE, TONMOMHUTENbHOE | calT. — URL:
http://window.edu.ru.

9. ®enepanbHbIi HEHTP HHOOPMAITIOHHO-00Pa30BaTeNIbHBIX PECYPCOB [1s1 001Iero,
CpeaHero npoQeccuoHaIbHOTO, JOMOTHUTEILHOT0 00pa30BaHus; MOJTHOTEKCTOBBIN pecypc
cBoOomHoro nocrynal : cait. — URL: http://fcior.edu.ru.

11. DuuuknonenuyM [Suuuknoneauu. CinoBapu. CIipaBOYHHUKH : MIOJTHOTEKCTOBBIN pecypc
cBobomuoro nocryna] / ObC «Yausepcuterckas oudmmorexka ONLINEY : caiiT. — URL:
http://enc.biblioclub.ru/.

12. DnexrponHbIi Karanor KybaHCKOro rocyapCTBEHHOTO YHHBEPCUTETA M (PHIIMATIOB. —
URL.: http://212.192.134.46/MegaPro/Web/Home/About.

7 MeToauueckue YKazanuda AJsA CTYJAC€HTOB 110 OCBOCHUIO NTUCHHUIIJIMHBI

[Tpu m3ydenun nuctuminebl «/{uddepeHpansaple ypaBHEHHS» CTYIEHTHI 4acTh MaTepuania
JIOJDKHBI TPOPaboTaTh caMOCTOATENbHO. Poslb caMOCTOsATENIbHON PabOThI BEIHKA.

[TmanupoBaHKe CaMOCTOSATENLHOW Pa0OTHI CTyAEeHTOB Mo mucuuiuinbae «Auddepenunansubie
ypaBHEHMs» HEOOXOAMMO MPOBOAUTH B COOTBETCTBUU C YPOBHEM ITOJAIOTOBKHM CTYJEHTOB K HM3ydae-
Mol nucuuruinHe. CamocTosTenbHas padoTa CTYAEHTOB paclajaeTcsl Ha JBa CAMOCTOSTEIbHBIX
HAIpPAaBJICHUS: HAa U3YYCHHE U OCBOEHHE TEOPETUUYECKOTO JIEKIIMOHHOTO MaTepuaia, U Ha OCBOCHHE
METOJMKH PEIIeHUs IPaKTUYECKUX 3a/1a4.

ITpu Bcex popmax caMOCTOATEIBHON pabOThI CTYAEHT MOKET MOJIYUYUTh Pa3bsICHEHHUS 11O HEMO-
HSATHBIM BOIIPOCaM y MPEIoAaBaTess Ha MHAWBHUIYaIbHBIX KOHCYJIbTAIUSAX B COOTBETCTBUU C rpadu-
KOM KOHCynbTaiil. CTyJIEeHT MOXET Takke OOpaTUThCS K PEKOMEHAYEMbIM IperoiaBaTeneM yueo-
HUKaM M y4eOHBIM MOCOOUSM, B KOTOPBIX TEOPETUYECKUE BOIPOCHI U3JI0KEHBI O0JIee MIMPOKO U I0-
JIpoOHO, YeM Ha JIeKIUSIX U ¢ JOCTATOUYHBIM OOOCHOBAHUEM.

Koncynpranus — aktuBHas ¢popMa yueOHOM aesaTenbHOCTH B nieABy3e. KoHcynbTanuo npeasa-
PSIET CaMOCTOSITENIBHOE U3YYEHUE CTYIEHTOM JINTEpATyphl IO onpeaeneHHol Teme. KadecTBo KOH-
CYJIbTAIlMM 3aBUCUT OT CTENEHHU MOJATOTOBKHU CTYAEHTOB U OCTPOTHI IOCTABJIEHHBIX NEpe]] Mpernoia-
BaTEJIEM BOIIPOCOB.

OCHOBHOH 4aCTBIO CAMOCTOSITEIILHOM PabOTHI CTYAEHTA SBIIAETCS €r0 CUCTeMaThuecKasi moAro-
TOBKA K MPAaKTUYECKUM 3aHATHAM. CTyIEeHThI JOJKHBI ObITh HAlleJICHbl Ha Ba)KHOCTh KaueCTBEHHOM
MOJATOTOBKM K TaKUM 3aHATHSAM. [Ipu MOArOTOBKE K MPAKTUYECKUM 3aHSITHSM CTYACHTBI JIOJKHBI
OCBOMTbH BHaYaJle TEOPETUUECKUI MaTepHa o HOBOM TeMe 3aHATHA, C TEM YTOObI UCIIOJIb30BaTh ITH
3HAHUA MPU PEIIeHUH 3a7ad. 3aTeM MPOCMOTPETh OOBSICHEHUS pEIleHUs] IPUMEPOB, 3ajad, CAelaH-
HbI€ MPENoAaBaTesIeM Ha MPEeAbLAYIEM MPaKTUYECKOM 3aHATHH, pa300paThCs ¢ MpUMepamMHu, IpuBe-
JNEHHBIMHU JIEKTOPOM IO 3TOM ke Teme. PemmnTh 3amannble mpumepsl. Eciin HeKOTOpbIe 3aaHusl BbI-
3BaJIU 3aTPYAHEHUS NIPU PEIICHUH, TTONPOCUTh OOBSICHUTH MPETNOoAaBaTellsl Ha 0YepPEeTHOM MpaKTHye-
CKOM 3aHSITUU WM KOHCYJIbTAIUH.
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st paboThl Ha IPAKTUYECKUX 3aHATHAX, CAMOCTOSITEIHHON pabOThl BO BHEAYIUTOPHOE BpEMH,
a TaKkKe 71 MOATOTOBKHU K K3aMEHY PEKOMEHIyeTCsl MCII0JIb30BaTh METOIMYECKNE PEKOMEHIAIINH K
IIPAKTUYECKUM 3aHATUAM. [Ipu MOAroTOBKE K TECTUPOBAHUIO HEOOXOAMMO IOBTOPUTH MaTrepual,
PACCMOTPEHHBIN Ha NMPAKTUUYECKUX 3aHATHUSAX, IPOPELIATh COOTBETCTBYIOLINE 3aJaul WU IIPUMEPBI,
y0eauThesi B 3HaHUHM HEOOXOAMMBIX (hopMyd, ompeaeneHuid u T. 1. IIpu moaroToBke K KOJUIOKBUY-
MaM CTY/AEHTaM MPUXOAMUTCS H3ydaTh yKa3aHHbIE MPEIOJaBaTelIeM TEMbl, UCHOJb3ys KOHCIIEKTHI
JCKIHMA, pEKOMEHAYEMYIO JTUTepaTypy, ydeOHble mocoous OTBETh Ha BOSHUKAIOIIUE BOIPOCH B XO-
Jie TIOATOTOBKU K KOJUJIOKBUYMY U KOHTPOJIbHOH paboTe MOYKHO IOJyYUTh HAa OUEPEHON KOHCYJIbTa-
IUH.

Psan Tem m BOmpocoB Kypca OTBEIEHBI JJIsl CaMOCTOATENIbHOM mpopaboTku cryaeHTamu. [lpu
3TOM Y JICKTOpA MOSBIISIETCS BO3MOXKHOCTh PACIIMPHUTh KPYT U3y4aeMbIX MMPo0JieM, 1aTh Ha CaMOCTO-
ATEJIbHYIO IPOPA0OTKY HOBbIE MHTEpECHBIE BOIPOChl. CTYIEHT OJKEH pa3o0paThecsi B peKOMEHye-
MOM JIMTEpaType U MUCbMEHHO M3JI0KUTh KPATKO M TOCTYITHO JUISL ce0sl OCHOBHOE COJIEp)KaHUE MaTe-
puana. [IpernonaBatens nNpoBepseT Ka4eCTBO YCBOEHHUS CAMOCTOSTEIbHO IMPOPAOOTaHHBIX BOIPOCOB
Ha MPAKTUYECKUX 3aHATUSAX, KOHTPOJIbHBIX paboTax, KOJUIOKBUYMax M BO BpEMs dK3aMeHa. 3aTeM
KOPPEKTHPYET U3JI0KEHUE MaTepualla U Harpy3Ky Ha CTYJIEHTOB.

Jlist mosTy4eHHst PaKTUIECKOTO OIBITa pemeHus 3a1a4 no guctuminae «Anddepennnansubie
YpaBHEHMs» Ha MPAKTUUECKUX 3aHATHAX U AJs pabOThl BO BHEAYIUTOPHOE BpeMsl IIpejlaraercs ca-
MocTosiTellbHasg paboTa B (opMme HpakTHuecKuX padoT. KOHTpoJib Haj BHIOJHEHUEM M OIIEHKA
IPaKTUYECKUX paboT ocyliecTBisercs B popme codeceJoBaHus.

Takum 00pazom, UCIIOIB30BaHIE BCEX PEKOMEHAYEMBIX BHIOB CAMOCTOSATEIBHON PaOOThI 1aeT
BO3MOYKHOCTh 3HAUUTEJIBHO aKTUBU3UPOBATH PabOTy CTYIEHTOB HaJl MaT€pHaJIOM Kypca U MOBBICUTH
YPOBEHb UX YCBOEHHUSI.

B ocBoeHMM IUCHMIUIMHBI WHBAIMJAMM U JIMLAMH C OTPAHUYEHHBIMH BO3MOXHOCTSIMH
3I0POBbsl  OOJIBIIOEC 3HAUCHHE HWMEET WHIMBHUAyalbHas ydyeOHas pabora (KOHCYJIbTALlMH) —
JIOTIOJIHUTEIBHOE pa3bsiCHEHUE Y4eOHOro MaTepuara.

WupuBuayanbHble  KOHCYJIBTAlMM 10  TPEAMETY  SBISIOTCS  BaXHBIM  (pakTopom,
CHOCOOCTBYIOUIMM HWHAMBUIYyalIU3allud OOYYEHUs M YCTAHOBJICHHIO BOCHHMTATEIBHOTO KOHTAKTa
MEXJy [penojaBaTeleM W OOydyarouMMCs MHBAJIWJOM WIM JIMIOM C OrPaHUYEHHBIMU
BO3MOYKHOCTSIMH 3/10POBbSI.

8 Ilepevyennb uHPOPMANMOHHBIX TEXHOJIOTHIA, HCMOJIb3yeMbIX NPH
OCYLIECTBJICHHH 00pa30BaTEIBLHOIO0 MPoLecca M0 AUCHHUILIHHE

8.1 Ilepevyenb HH(POPMALMOHHBIX TEXHOJIOTH A

KomnbroTepHOe TeCTUpPOBAHKME MO MUTOTAM M3YYCHHUs Pa3/ieioB AUCHUIUIMHBL [IpoBomuTCs B
KOMIIBIOTEPHOM KJIacce, OCHAIlEHHOM NepCcoHaIbHBIMU DOBM U COOTBETCTBYIOIIMM IPOrpaMMHBIM
obecnieuenueM (I10).

8.2 IlepevyeHnb HEOOXOAMMOTO MPOTPAMMHOI0 o00ecreYeHUus

1. OducHsiii maket npunoxenuii «Apache OpenOfficex»

2.  llpunokeHue MO3BOJISIIONIEE IPOCMATPUBATH M BOCIIPOU3BOIUTH MenakoHTeHT PDF-
daiinos «Adobe Acrobat Reader DCy»
3. IIporpammsbl, TeMOHCTpAIMH BUICO MaTEpUAIIOB (TIPOUTPHIBATEIIb)

«WindowsMediaPlayery.

4.  Tlporpamma mpocMoTpa mHTEpHET KoHTeHTa (Opay3ep) « Google Chrome »

5. OducHsrii naker npuioxenuit «LibreOfficex

6.  OducHsriii naker npunoxenuit «Microsoft Office Professional Plus 2007 Russian Aca-
demicy
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TekcroBsrii pegakTop «Notepad++»

[Iporpamma ¢aiinoBeIii apXuBaTOp «7-ZIP»

JIByxnaHenbHbIN (aiioBsiii MeHemkep «FreeCommandery

10. TIlIporpamma mpocmMoTpa HHTEpHET KOHTeHTa (Opay3ep) «Mozilla Firefox»

© o~

8.3 llepeyenb NHGOPMALHOHHBIX CIIPABOYHBIX CHCTEM

1. ®enepanbHbIN IEHTP 00pa30BATEIHLHOTO 3aKOHOAATENbCTRA : calT. — URL:
http://www.lexed.ru.

2. Ilopran denepanbHBIX FOCYIAPCTBEHHBIX 00Pa30BaTEIIbHBIX CTAHAAPTOB BBICIIETO 00pa-
soBanus. — URL: http://www.fgosvo.ru.

3. Hayunas anekTpoHHast OnbiauoTeka crateil u myonukanuii «elLibrary.ruy : poccuiickmii
UH(MOPMAIMOHHO-aHAIUTUIECKHH MOPTa B 00JIACTH HAYKH, TEXHOJIOTHH, MEUIIUHBI, 00pa30BaHHUS
[6a3a manHbIX Poccuiickoro uHaekca HayuHoro uTupoBanusi| : caitr. — URL: http://elibrary.ru.

4. Duuukioneauym [ uimkinoneanu. Cinoapu. CripaBOYHUKH : MMOJTHOTEKCTOBBIN pecypc
cBoOosHoro nocryna) // ObC «Yuausepcuterckas oudauoreka ONLINEY : caiit. — URL:
http://enc.biblioclub.ru/.

5. TPAMOTA.PY — cnpaBouHO-uH(pOpMaIMOHHBINA HHTepHET-TIopTan. — URL:
http://www.gramota.ru.

6. DnexTpoHHbIH Katanor KybaHCKOro rocy1apcTBEHHOT'O YHUBEPCUTETA U (DUITHATIOB. —
URL: http://212.192.134.46/MegaPro/Web/Home/About.

9 MarepuajibHO-TEXHHYECKasA 0a3a, He0OX0aUMAs ISl OCYIIeCTBJICHUS
00pa3oBaTeJIbHOIO NMPoLecca Mo AMCIUIIHHE

MarepuaibHO-TEXHHYECKOE 00eCIIeueHrUEe TUCIUIUTMHBI U

No Bun pabor
OCHAII[EHHOCTH

1 JIeKMOHHbBIE 3aHATHS YyeOHas ayauTopus AJisi IPOBEACHUS 3aHATHI JTEKIIMOHHOTO TH-
Ta, OCHAIIIEHHAs Pe3eHTAllMOHHON TeXHUKOH (TIPOEKTOp, IKpaH,
KOMITBIOTEP/HOYTOYK) ¥ COOTBETCTBYIOIIMM ITPOTPAMMHBIM 00ec-
neuenueMm (110)

2 CeMuHApCKHE 3aHATHS YyeOHas ayauTOpHs 1711 IPOBEJEHUS 3aHATHIH CEMUHAPCKOTO TH-
na, OCHAIEHHAsI TPE3CHTAIMOHHON TEXHUKOH (MTPOEKTOP, IKPaH,
KOMITBIOTEP/HOYTOYK) ¥ COOTBETCTBYOIIMM IIPOTPaMMHBIM 00€eC-
neuenueMm (110)

3 I'pynmossie (MHOAUBULY- VYueOHast ayAuTOpUS 715l IPOBEACHUS TPYIIIOBBIX U MHIUBHUY-
aJNbHbIC) KOHCYJIbTAlUU aNbHBIX KOHCYJIbTALUH, OCHAIIIEHHAS TPE3EHTAIIMOHHON TEXHUKON
(TIpoeKTop, IKpaH, KOMIBIOTEP/HOYTOYK) U COOTBETCTBYIOIINM
nporpaMmHbIM obecniedenreM (I110)

4 Texymuii KOHTPOJIb (Te- YyebHast ayJuTOpHUS AJ MPOBEIEHNS TEKYIIero KOHTPOJIsI, OCHa-
KyIl[asi aTTeCcTarus) HIeHHas IepCOHAIBHBIMU OBM 1 cOOTBETCTBYIOIMM MPOrPAMM-
HbIM oOecnieuenneM (I10)

) CamocrosiTenbHas pabo- [Tomemienne U1 caMOCTOSITETFHON PabOThI, OCHAIIIEHHOE KOMITBIO-
Ta TEPHOH TEXHUKOH ¢ BO3MOXKHOCTBIO IMOAKIIIOUEHUs K ceTh «HTep-
HET», IPOTPaMMO IKPaHHOTO YBEJIMUEHHs U 00ecIieueHHbII JOCTY-
IIOM B 3JICKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTeIbHYI0 cpeay hu-
JMana YHUBEPCUTETA.

YuransHbli 3a0 OnbnroTeku Gumana.

ABTOp-cocTaBUTENb I-p pu3.-Mat. HayK, mpodeccop A.b. Hlumxun
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