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1. [lepeyeHb MIAHUPYEMBIX Pe3YJbTATOB 00YUYEHHUS MO JUCHUILIHHE (MOTYJII0), COOTHECEHHBIX
¢ IVIAHUPYEMBbIMHU pe3yJIbTATAMH OCBOEHUSI 00pa3oBaTeIbLHOI NPOrpaMMbl

B pesynbrare ocBoenus OOII GakanaBpuata 0OydaromUiCs TOJDKEH OBIIAACTh CIICIYIOIIMMU
pe3yapTaTaMu 00ydeHUs IO JUCIUTIINHE (MO/TYIIO):

Koowvi kom- PesyabTarsl ocBoenus OOII IlepeyeHb MIaHUPYEMBIX pPe3yJib-
nemenyuu Cooeporcanue komnemeHyuil TATOB 00Y4YeHMS 0 JUCHHUILINHE
3HaTh:

- COBpEMEHHbIC WH(POPMAITUOHHBIE TEX-
HOJIOTHH, HCIIOJb3yeMble B 00pa3oBa-

- TOTOBHOCTBIO UCIIOJIB30BaTh OCHOB- | M

HBIE METO/IbI, CIOCOOBI U CPEACTBA Ymers: .

- HUBATb ITPOIrpaMMH TICyc-
MOJTy4YCHUsI, XPaHEHUSI, IIepepaboTKH OHCHMBATE TIPOrPAMMHOE OBCCIICHE

HUC M TCPCICKTHBBI €ro HMCIIOJIb30Ba-
uH(popMaLKy, TOTOBHOCTBIO pabOTaTh

HUSl C yYETOM pelaeMbIX Mpogeccho-
C KOMITBIOTEPOM KaK CPEICTBOM

o HaJIbHBIX 3a1a4,
ynpasiieHus: uHpopManuen BiiajeTs:

- HaBBIKAMH PabOTHI C MPOrPaAaMMHBIMHU
CpeacTBaMM 00IIero U mpo)eccro-
HaJIbHOT'O Ha3HA4YCHU I,
3HaTh:
-BO3MOKHOCTH HCIOJIb30BaHUS OC-
HOB MaTeMaTH4eCcKoH 00paboTKu
uHpopMaluK Ul PELIEeHUsl uccie-
JIOBAaTENbCKUX 3a/1a4 B 00JacTH 00-
pa3oBaHus,
Ymersn:
- CUCTEMHO aHAJIM3UPOBATh U BHIOH-
paTh BOcCIUTaTeNIbHbIE U 00pa3oBa-
TEJbHBIC KOHIICTIIINY;

Baaners:
-COBPEMEHHBIMU MAaTEeMaTUYECKUMU
MeToaMu 00paboTku uHpopMauu
W aHaJM3a JaHHBIX B paboTax Mc-
CJIEIOBATENIbCKOIO THUIIA,
Baaners:
-COBPEMEHHBIMU MAaTEeMaTUYECKUMU
MeToaaMu 00paboTku HHpoOpMauu
W aHaJM3a JaHHBIX B paboTax uc-
CJIEIOBATENICKOIO THUIIA,
-IIpUeMaMHy BHEJIPSHUS U PacIipo-
CTpaHEHHUs NIEPEFOBOTO MeAaroruye-
CKOTO OIIbITa B 00JIaCTH BaJI€OJIO-
THH.

OK-8

- TOTOBHOCTBIO HCII0JIb30BATh CUCTE-
MaTU3HUPOBAHHBIC TCOPECTUUCCKUC U
IIK-11 | mpakTH4YeCKHWE 3HAHUS [T ONIpEaeIie-
HHUS Y PEIIEHUS UCCIIEA0BATEIbCKUX
3a1a4 B 00y1acT 00pa3oBaHUs

2. Mecto nucuuminnbl B ctpykrype OOII 6akanaBpuara

JucuumiuHa «BeluuciurenbHas MaTeMaThKa» OTHOCUTCS K JUMCLUILUIMHAM IO BBIOOPY U BXO-
JUT B MaTeMaTUYECKUI U €CTECTBEHHOHAYYHBIN HUKI ¢ KoaoM b3.B./IB.3.2 Jlns n3ydenus u ocBo-
€HUS TMCUUIUIMHBI HY)KHbI TIepBOHAYaJIbHbIE 3HAHUS U3 KypCOB MaTeMaTUYECKOro aHajau3a, JIMHEH-
HOU ayireOppl, 0OBIKHOBEHHBIX AU PepeHInaNbHbIX YPaBHEHUH, YpaBHEHUM MaTeMaTU4ecKol Gpu3u-
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KH, A3BIKOB U METOJOB IPOTrpaMMUPOBAaHUA. 3HaHusI u YMCHHA, HpI/IO6p€T€HHI>I€ CTyACHTaMH1 B pC-
3yJIbTAaTC U3Y4YCHUA JUCHUIIIINHEI, 6YI[YT HCII0JIB30BAaTHCA IIPHU U3YUYCHUU KYpPCOB MATEMATHUYCCKOI'O
MOJCIHUPOBAHUSA, BBIYUCIUTCIBHOIO IIPAaKTUKyMa, IIPH BBINIOJIHCHUW KYPCOBBIX U AUITIJIOMHBIX pa60T,
CBA3aHHBIX C MAaTCMATHYCCKUM MOJACIIMPOBAHUEM U 06pa6OTKOI\/’I Ha60p0B JaHHBIX, pCHICHUCM KOH-
KPCTHBIX 3aJa4 U3 MCXaHUKH, (1)I/ISI/IKI/I " T.II.

Hucnunnuna u3ydaercsHa 4 kypceB 7 cemMecTpe.

3. O0bemM qUCUMIIMHBI (MOZYJIS) B 32a4€THBIX eAUHHMIIAX ¢ YKa3aHHEM KOJIUYeCTBA aKkajeMuyve-
CKHMX YaCOB, Bbl/IeJIEHHbIX HA KOHTAKTHYI0 padoTy o0yuyalouuxcs ¢ npenojaasaresieM (1o
BU/IaM 3aHSITHII) 1 HA CAMOCTOSITEJILHYI0 padoTy 00y4arommXxcs

O6mast TpynoeMKocTh (00BEM) MUCHMIUIMHBI cocTaBisieT S 3adeTHbix enunwnil (3E), 180 aka-
JIEMHYECKHUX YaCOB.

. Bcero yacos
O0béM TUCUMIIIIMHBI v
11 04HON (OpMBI 00yUEeHUS
OO6mast TpyA0€MKOCTh JUCITUTUTHHBI 180
KonTakTHas paboTa oOydaronuxcs ¢ rnpemnojgaBaTteseM (1o 108
BHJIaM Y4€OHBIX 3aHATHIT) (BCETO)

AynutopHas pabota (Bcero): 72
Jlexmmm 36
Jlaboparopabie paboThI 36
B T.4. B aKTUBHOW M MHTEPAKTUBHON Qopmax 20

CamocrosTenbHas paboTa 00yJdaronuxcst (BCero) 72
Bux npomexyTodHoit arTecTauu 00y4daromerocs 36
IK3amen

4. Coaep:xanue JTUCHUIIMHBI (MOAYJIsl), CTPYKTYPHPOBAHHOE N0 TeMaM (pa3jiesiaM) ¢ yKa3aHH-
€M OTBE/ICHHOT0 HA HUX KOJMYeCTBA aKaJeMHUYeCKHX YaCOB U BHI0B YUYeOHBIX 3aHATHI

4.1. Pazgennbl AMCHUIIMHBI (MOAYJISA) M TPY0eMKOCTh 110 BUJAAaM y4eOHBbIX 3aHATHH (B akaje-
MHUYECKHX Yacax)

< Buabl yueOHbIX 3aHATHI, BKJIIOYasA
@ o
§ 3 CaMoCTOsITeIbHYI0 padoTy 00yua-
23 HIUXCA U TPYAOEMKOCTDb
&< Py ®DopMBbI TEKY-
= A (B yacax)
Ne Paznen |5 ero KoH-
S ayIUTOPHbIE CaMoCTOsA-
n/n AUCHMILINHBI E Z YAHTOP TPOJIA yCIieBa-
S yueOHbIe 3aHITHSI TeJIbHAs Pado-
JEKIUN CeMHHAPbI Ta Oﬁyqam- eMOCTH
BCero i
NpaKTH4YeCKue HII/IXCH
3aHSATHS, Jadopa-
TOPHBbIC paﬁOTLl
1 YuciieHHbIE METOIBI pellie- 3ammra HMHIABHI.
Hus 3agaun Korn mist 3aJaHui
0OBIKHOBEHHBIX ] depen- 32 8 8 16
[IHAJIBHBIX YpaBHEHHIMA
2 YuciieHHbIE METOIBI pellie- 3ammra HMHIABHI.
HUS KpaeBo 3a7aun st 3 8 8 16 3amanuii, KOH-
0OBIKHOBEHHBIX Auddepen- TpoJbHas paboTa
[IHATIBHBIX YpaBHEHHIMA
3 Pa3HOCTHBEIE METO/IBI PeLiIe- 3ammra HMHIABHI.
) HUS 33714 MAaTEMaTHIECKOM 80 20 20 40 3aaHui




< Buabl yueOHbIX 3aHATHI, BKJIIOYasA
D
'§ 5 CaMoCTOsITeIbHYI0 padoTy 00yua-
Q
2§ OIIUXCS U TPYA0EMKOCTD
& E (8 qg zax) ®DopMBbI TEKY-
Ne Pasnen g5 Iero KoH-
n/n AMCIHILTHHBI =R 4yAuTOpHbIE camocTost- TpPOJsi ycneBa-
o) yuyeOHbIe 3aHATUS TeJIbHAsA pado-
JEKIUN CEeMHHAPbI Ta Oﬁyqam- eMOCTH
Bcero NpaKTH4YeCKue mHXCH
3aHSATHS, Jadopa-
TOPHBbIC paﬁOTLl
(10763709’
4 DK3aMeH 36
Hroro 180 36 36 72

4.2 Coneprxanue TMCUUILIMHBI (MOIYJIfA), CTPYKTYPUPOBAHHOE IO TeMaM (pa3aeiam)

HaumeHoBaHue pa3aeiia
AMCUUILINHBI

Conepxanue

YuciaeHHbIEe METOAbI
pewienus 3agauu Kommu
MJI 00BIKHOBEHHbIX
auddepeHuaNbHBIX
YPaBHeHUil

Cooepoicanue 1eKYyUoOHHO20 Kypca

I.1.

Tema 3agaua Koum piana
0.J1.V.

I/ICXOI[HaSI 3aa4ya U MpUMEPLI YUCIICHHBIX METOI0B.

1.2

Tema AHaIUTHUYECKHE
MeTobI pelenus 3a-
nauu Konm

MGTO)I HHTCTPpHUPOBAHUA C IOMOIIBLIO CTCIICHHBIX PAA0B, MC-
tox ITukapa

1.3

Tema. OnHoiarosbie
METO/IbI pelleHns 3a/1a-
gy Komm

Mertons! Pynre-Kyrra, BBIBOI, TeOMETpUYECKast HHTEpIIPETALUS

1.4

Tema. Muorouiarosbie
MeTO/bl pellieHUus 3a/1a-
gy Komu.

Pa3HOCTHBIE METOIbI AZlTaMca, BBIBOJ

1.5

Tema. /KecTkue ypaB-
HEHMS

YucnenHoe UHTErpupoBanue xecTkux cucrem OJ1Y.

Tembi nabopamopHvlx 3aHAMUL

Metopn Jiisiepa, Pynre-
Kyrra, Anamca

YucjieHHbIE METOAbI
pelieHHus KpaeBou 3a-
Aa4u I 00ObIKHOBEH-
HBIX 1M (] PepeHnaIb-
HbIX YPAaBHEHHH

Cooepoicanue 1eKYyUOHHO20 Kypca

2.1.

Tema. MeToa KoHe4-
HBbIX Pa3HOCTEH.

Ompenenenus anmpoKCUMAaIUU, YCTOMYHUBOCTH, CXOAUMOCTH
0.1.y.

2.2

Tema. Metoa nporos-

[IpaBas1, 1eBast U BCTpe4YHas IPOTrOHKaA
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KH.

2.3 | Tema. MeToa NPOroOHKHU Annpokcumanus KpaeBbIX YCIOBUH CO BTOPBIM MOPSIKOM
€O BTOPBIM MOPSIAKOM
annmpoKCcCHUMAaINuM.

2.4 | Tema. YCcTOHYMBOCTH VYcnoBue U BBIBOJI YCIIOBUSA YCTOMYMBOCTH METOA TPOTOHKH
METO0/1a MPOTrOHKH

2.5 | Tema. IIpoeknuoHHbIE Metoibl KOJIOKalMM, MUHUMAJIbHBIX KBAapaToB U ['anepku-

METO/IbI peHICHUA Kpa-
€BbIX 3a1a4 IJIdA 0./1.Y.

Ha.

Tembl nabopamopHvlx 3aHAMUL

3 Pa3HocTHBIE MeTOIBI
peleHus 3a/1a4 MaTe-
MAaTHYeCKOH (PM3MKH

Cooepoicanue 1eKyuoHH020 Kypca

3.1. | Tema Kaaccuduxkamus | [Ipumeps! ypaBHEHUN B 4aCTHBIX IPOU3BOAHBIX. OnpeneneHus
YPaBHEHHIi B YACTHBIX | alllIPOKCUMAIMH, YCTOWYMBOCTH, CXOAUMOCTH Pa3HOCTHBIX CXEM.
NPOM3BOJAHBIX. All- Teopema Jlakca 06 SKBUBaJI€HTHOCTH.
NpOKCHUMALMS, YCTOM-
YUBOCTh, CXOAMMOCTh
PA3HOCTHBIX CXEM.

3.2 | Tema. [locTpoeHue pa3- [Ipumepsl pa3HOCTHOM aNMpPOKCUMALIUH.
HOCTHBIX CXeM MeTO10M
0ajianca

3.3 | Pa3HOCTHBIE CXeMBI /LI [Ipumepbl pa3HOCTHBIX CXEM
YPaBHEeHUil 2-ro nops-
Ka.

3.4 | UccnenoBanue anmpok- Heobxonumoe cnekrpanbHOE yciaoBue ycronumBoctu Heii-
CUMAaluH, YCTOHYMBO- MaHa
CTH, CXOAUMOCTH

5.5 Pa3HocTHBIE cXeMBblI ArnrpokcuManusi, yCTOM4HBOCTh, CXOAUMOCTb SIBHOW CXEMBI
JJIsl yPABHEHUS TEIJIO- | YPaBHEHUS TEIUIONPOBOAHOCTH. YHcaeHHas peanu3aliusl.
NPOBOHOCTH: IBHASA
cxeMa

3.6 | Pa3HOCTHBIE CXeMBI sl Annpokcumanus, yCTOM4MBOCTb, CXOAUMOCTh HEABHOM CXe-
YPAaBHEHHS TEIJIONPO- | Mbl YpaBHEHUS TEIUIONPOBOAHOCTH. YKCeHHas peannu3aliusl.
BOJHOCTH: HesIBHasl.

3.7 | Pa3HOCTHBIE CXeMBI LIS Cxembl Kpanka-Hukoncona, Cxema «pom6», Merton pac-
YPABHEHHH TeIUIONPO- | INCIIICHUS
BOJHOCTH: C BeCaMHu,
NOBBIIIEHHOH TOYHOCTH

3.8 | Pa3HocTHas cxema ISt Annpokcumanust ypaBHenusi Ilyaccona, anmpoxcumanus
ypaBHeHus Ilyaccona KpPAaeBbIX YCIOBHU. Y CTOMYMBOCTH CXEMBI.
(3apaua {upuxiie),
YHCJIeHHbIe MeTO/bI ee
pelieHus.

3.9 | MeTroa MaTpU4HOIi Pemrenne 3agaun METO0M MaTpUYHOM MPOTOHKHU.
NPOrOHKH

3.10 | UTepauuoOHHBIE METO- Meroasl pOCTON HUTEpAalUM C ONTUMAJIBHBIM IAPaMETPOM.

AbI pelieHus onepa-
TOPHOI'0 YPABHEHUS

MCTOI[ MHUHHUMAJIBHBIX HEBSA30K.




3.11

MeTtoa ycTaHOBJICHUS.

BBenenune (UKTUBHOrO BpPEMEHHU JJIsi YCTAHOBJIEHUS pelle-
HUSL.

3.12

Pa3HocTHBIE cxeMbl 115
BOJIHOBOTO YPABHEHH S

Annpokcumanus, yCTOM4MBOCTb, CXOJAUMOCTh SIBHOW U HESB-
HOM CX€MbI BOJIHOBOT'O ypaBHEHUs. YHCIIEHHAs peanu3aius

Tembl nabopamopHvlx 3aHAMUL

YpaBHeHHE TENJIONPO-
BOJHOCTH. SIBHAs cXe-
Mma.

HesiBHast cxema.
Cxema pom0

Cxema Kpanka-
HukoJsicona.

Pemenne 3apaun Aupu-
XJie 1JIfl yPABHEHM I
IIyaccona.

SIBHas1 U HesIBHASI CXe-

Uucnennas peanuzanus sBHOM cxembl. McciemoBanue anmpok-
CUMAIMH1 U YCTOMYUBOCTH.

Uucnennas peann3anus HeIBHOU cxemsl. MccieqoBanue anmpok-
CUMAIMH1 U YCTOMYUBOCTH.

Uucnennas peanuzaiusi cxeMmbl poMm0O. McciaenoBanne anmpokcu-
Maluy U YCTOMYUBOCTH.

Uucnennas peannsanus cxeMbl KHanka-Hukoscona.. Mccneno-
BAHME ANIIPOKCUMAIUU U YCTONYMBOCTH.

WtepanoHHbIE METO/IbI PELICHUS

UucneHnHnas peanuzaius SBHOM U HEABHOM cxembl. MccinenoBanue
AIMMpOKCUMALIMU U YCTOMYHBOCTH.

Ma JJisl BOJIHOBOI'O
YPaBHEHHHI.

5. Ilepevyenb yueOHO-METOANYECKOT0 00ecTieYeHUs 1JIS CAMOCTOSITeIbHOI padoThl 00yUyaro-
M XCH M0 JMCHUIINHE (MOLYJII0)

I.

2.

4.

INappummuna O.H., 3axapos FO.H., ®omuna JI.H. Yucnennsie meTonpl: yueOHOE nocodue.-
Kemeposo.- KemI'V-2011 -238 c. (130mT.)

INaBpumuna,0.H. MeToap! npuOIMKeHHbIX BblUUCIeHUH: yuyeOHoe nmocobue. Yacts 1./ O.H.
INaBpumuna, }0.H. 3axapos, JI.H. ®omuna. — Kemeposo. — KemI['Y. —2006. — 64 c. (147
IIT.)

INaBpumuna, O.H. Metoas! npuOiIMKeHHBIX BbIYUCIIeHU: yyeOHoe nocooue. Yacts 2./ O.H.
INaBpumuna, }0.H. 3axapos, JI.H. ®omuna. — Kemeposo. — KemI['Y. —2008. — 67 c. (151
IIT.)

INappummuna, O.H. Meroap! npuOiIMKeHHBIX BbIYUCIeHU: yyeOHoe nocooue. Yacts 3./ O.H.
lNagpummuna, FO.H. 3axapos, JI.H. ®omuna. — Kemeporo. — KemI'Y. —2008. — 96 c. (70 mt.)

5. «OnexTpoHHbIN ydyeOHUK 10 MeToiaM BbrunciaeHui» / I'appummuna O.H., ['py3una 3.9., 3axa-

poB IO.H. (Onexrponnas obyuatomas cucrema Ha cepsepe M®D). ['pud yaebnoro mocobdwus.
KemI'VY, 2002.

I'appummna O. H. YwucneHHble MeTOAbl: MYJIbTHUMEIUNHBIM 3IEKTPOHHBIA y4eOHO-
MeToanyYecKui komiuieke [Dnexkrponnsiit pecype] / O. H. I'aBpumuna, JI. H. ®omuna, 0. H.
3axapos, J. O. I'py3una; KemI'Y. - Onexrpon.nan. - Kemeposo: KemI'V, 2011. - 1 smek-
tpoH.onT. Auck (CD-ROM). - Cucrem.tpedoBanusi: PC ¢ npoueccopom Pentium III 500
MI1; onepan. cuctema Windows XP; Internet Explorer, Flash Player; SVGA, 1280x1024
High Color (32 bit)/ - 3aru. ¢ skpana. - Jluck ¢ conpoBOAUTEIbLHBIM MaTEPUAIOM [TOMEILEHBI
B KoHTelHep 14x12,5¢cm. - Homep roc. peructpanuu 0321101811
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6. ®oH/ O1LIEHOYHBIX CPEICTB /sl MPOBEIeHUS MPOMEKYTOUHOMH aTTEeCTALMU 00y4aAIOIIMXCS 10
AMCUUIJIMHE (MOYJII0)

6.1. [TacmopT (poHAA OLIEHOYHBIX CPEACTB M0 JUCHHUILIHUHE (MOAYJII0)

Ne | Konrponupyemsie pazaenst (tembl) | Kox KoHTponupyeMoil KOM- | HAMMEHOBAaHHME — Olle-
/T | AUCTUTUTHHBI nereHunu (Wi €€ 4acTu) / | HOYHOTO CPEJICTBA
(pe3ynbTathl IO pazjaenam) u ee GopMylIHpOBKAa — N0
JHCENAHUIO
1. Pemenue 3agaun Komm st OK-8, IIK-11 Brinonnenue nn-
0.1.y. JTUBUTYaJIbHOTO 3a]1a-
HUSA
2. Pemenue kpaeBoii 3agaun i OK-8, IIK-11 Brinonnenue nn-
0.1.y. JTUBUTYaJIbHOTO 3a]1a-
HUS, KOHTPOJIbHAS pa-
6oTa
3. VYpaBHeHHe mapaboIMIecKoro OK-8, TIK-11 Brinonnenue un-
THTIA JTUBUTYaJIbHOTO 3a]1a-
HUSA
4. YpaBHEHHUE JUTUIITHYECKOTO OK-8, TIK-11 Brinosnnenue uH-
THTIA JTUBUTYaJIbHOTO 3a]1a-
HUSA

B kauecTBe TEKyllero KOHTPOJS 3HAHMN CTYJEHTOB HMCIOJIBb3YIOTCS KOMIBIOTEPHOE TECTHUPO-
BaHue. CTyIEHTHI CAMOCTOSITEIPHO BBITIOJHSIIOT OJTHO KOHTPOJIbHOE 3a/iaHue. VITOrOBbIN KOHTPOJIb:
9K3aMeH. JIBa yaca B HEAENIO TEOPETUUYECKUN MaTepuall U3Jaraercsl ¢ UCIOJIb30BAaHUEM MYJIbTHME-
JUAHOM TEXHOJIOTHH, JBA Yaca Ha MPAKTHYECKUX 3aHITUAX — PEIICHUE KOHKPETHBIX 337a4 B KOMIIb-
IOTEPHBIX Kiaccax. Toropast olnieHKa 3HaHUW CTYJEHTOB UMEET PEUTHUHTOBYIO CTPYKTYpPY, KOTOpas
dhopmupyeTcsi B TEUEHHE BCETO NIEPHO/Ia U3YUICHHS Kypca

6.2. TunoBbIie KOHTPOJIbHBIC 3aJaHUS UJIH UHBIC MaTECpPHAJIbI

6.2.1. Dx3amen

BOIIPOCHI K OK3AMEHY

. 3anava Komm.

. Meton Pynre-Kyrra nocrpoenus ogHomaroBsix MeTo1oB. O01as Teopus.

. Meron Pynre-Kyrra nocTpoeHust 0AHOIIAroBbIX METON0B. MeTo 1 IepBOro MopsaKa.

. Meron Pynre-KyrTa nocTpoeHus 04HOIIAroBeIX METOA0B. MeTo ] BTOPOTO MOPSIIKA.

. DKCTpanoJISIIMOHHBIA MeTo Anlamca.

. IaTepnonsuuoHHbIii MeTOT Alamca.

. Metop ¢ 3aberanuem BIepe.

. Meton cerok pemenus OY. Unes meTona ceTok U NOCTPOEHUE Pa3HOCTHBIX AllIIPOKCUMALIMN.
. Metox cerok pemenus OJ[Y. MeTon pa3HOCTHOM MPOTOHKH.

. Meton I'anepkuna.

. Meroag MOMEHTOB.

. MeTo1 HauMEHbBILUX KBAJPATOB.

. Pa3HOCTHBIE CXeMBbI pelIeHUs] YPaBHEHUM B YaCTHBIX MPOU3BOAHBIX. OCHOBHBIE OHATHS.
. PazHOCTHBIE CXEMBI penieHNs] ypaBHEHUH B YaCTHBIX IPOU3BOAHBIX. Teopema Jlakca.

. Pa3HOCTHBIE CXeMBbI pelIeHus] ypaBHEHHH mapaboInyecKoro TUIa.

. MeTon pacuerieHus..
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a) THUIIOBBIE BOIIPOCHI (3aJaHU)

Ilpumep rxzamenayuonnozo éunema é 6 cemecmpe
1. Onpenenenre cXo0QUMOCTH Pa3HOCTHBIX CXEM.

2. MeTo1 KOHEYHBIX PAa3HOCTEN AJI1 YpaBHEHUS BHJIA

[a(x)u']" = f(x). [TonmyuyeHne cuMMeTpuuHON MaTPHIIBI KOADPHUITUEHTOB.

3.YpaBHEeHUs TEIIOMPOBOAHOCTH. Y CTOWYMBOCTH HESIBHOM cxeMbl. HeoO0xommMoe criekTpaibHOe
ycioBue ycronunBocty Helimana

0) KpUTEpHUH OLIEHUBAaHUS KOMIETEHIUN (pe3yIbTaToOB)

Tema «lIpubnudsicennvie memoowl peuieHuss 00bIKHOBEHHBIX OUPDDEPEHYUANbHBIX YPABGHEHULL)

Jia nonmydenust 30% oT MakcHUManIbHOTO Oajula CTYINEHT AOoJuKeH: B Metofa [lukapa; Bun
MeTOo/1a PsIIOB; BUJ MeToja Diiepa; uaew noctpoeHus: merogos Pynre-Kyrra, Anamca; paznuuue
MEXAY OJHOIIArOBBIMA MHOTOIIArOBBIMU METOJAaMH; HJIEK0 METOJA CETOK PELICHUS IPaHUYHbIX 3a-
nad; (opMyJibl 3aMeHbI IIEPBOM M BTOPOM MPOU3BOJAHON PAa3HOCTHBIMU COOTHOIIEHHSIMU; OTpesese-
HUE MOTPEUTHOCTH amlpOKCUMAaIMK Pa3HOCTHOIO OIEpaTopa BTOPOTO MOPSJIKA; ONpeAeeHHe pas-
HOCTHOM CXEMBbI; 3HATh JJISl YEro MCIOJb3yeTCsl pa3HOCTHAS MPOTOHKA; 3HATh Ueu MeTo]10B [ anep-
KHMHA, KOJUIOKAI[M1, HAUMEHBIINX KBaJIPaTOB.

Jlist monmyuenust 70% OT MaKCUMAaJIBHOTO Oajuia CTyIeHT JIOJDKEH: HaIMUCaTh JII0OYIO U3 CXeM;
yMETb BbIBOJAUTH MeToj [Iukapa; 3HaTh TPYIHOCTH B MCIIOJBb30BAaHUM METOJA PSJIOB; 3HATh allro-
puT™M noctpoeHust MetosioB Pynre-Kyrra, Anamca; paznuyarh 3KCTPanoJISIIMOHHBIE M UHTEPIIOJNS-
LMOHHBbIE METO/bl AllaMca; 3HAaTh YCJIOBHE Pa3pelIMMOCTH METOJla CETOK pPELIEHUs JIUHEHHOTO
YpaBHEHUS BTOPOTO MOPSAJKA; 3HATH AJITOPUTM BBIBOJA (HOPMYI MPOTOHKHU; 3HATh (GOPMYIUPOBKHU
BCEX JIEMM U TEOPEM; 3HATh OLEHKY IMOIPELUTHOCTH METOIa CETOK; 3HATh Pa3IMuus MEX1y METOJaMU
[NanepkuHa, KOJUIOKAaLMK, HAUMEHbBIIINX KBAJAPATOB.

Jljig mojy4eHus MaKCUMaJIbHOTO KOJMYECTBa OaJlJIOB CTYAEHT JIOJDKEH: BBIBOJUTH OLIEHKY
norpemtHocTy MoMeHTOB Pynre-Kyrra, Anamca; 3HaTh ompeneneHue Mopsaka TOYHOCTH METOJa;
yMeTb BBIBOAUTH MeTOJ PyHre-Kyrra n AnmaMmca BTOpPOro nopsiika TOYHOCTH; 3HaTh UACKO IOCTPOe-
HUS U UJICI0 pealn3aliy METOI0B ¢ 3a0eraHueM BIIEpe]l; YMETh [10Ka3aTh MOPSAA0K annpoKCUMaIuu
METO/1a CETOK; 3HaTh JI0Ka3aTeJIbCTBO BCEX JIEMM M TEOPEM; YMETh BHIBOJAUTH U 3HATH (DOPMYJIbI IPO-
TOHKH; YMEThb IOCTPOUTH METOAbI [ anepkuHa, KOIOKAlMK, HAUMEHBIINX KBaJpaTOB HAa PaccMOT-
PEHHBIX KPAaeBbIX 3a/1a4ax.

Tema «llpubnusicenuvie memoosl pewreHus OuphpepeHyuaibHbvIX YPAGHEeHUN 8 YACMHbIX NPO-
U3B00HBIX)

Jist monmydenus 30% OT MakCHMalIbHOTO Oajila CTYACHT AOJDKEH: HUACK0 METOJA CETOK;
OTpe/iesieHUe aNnMnpoKCUMAaIMK, MOpsAKa alllPOKCUMALUH, YCTOWYUBOCTH, CXOJAUMOCTH Pa3HOCTHBIX
CXeM; oIlpe/eeHHe 1abioHa Pa3HOCTHOW CXeMbl; (hOPMYIHPOBKY TEOPEMBI CXOJUMOCTH Pa3HOCT-
HBIX CXEM; UJICI0 METO/Ia PACIICIICHUS, HEOOX0JMMOe YCIoBre ycTtonunBocTr Helimana,

Jia nomyyenust 70% oT MakcHMaJbHOrO Oajula CTYAEHT JOJDKEH: HAallMCcaTh CXEMY TJIaBbl;
YMETb OCTPOUTH PA3HOCTHYIO CXEMY JUISl OCHOBHBIX THUIIOB YPAaBHEHMI; YMETh IPOBEPUTH NOPSAIOK
anmnpoKCUMAllMU; J0Ka3bIBaTh TEOPEMY CXOAMMOCTH; JOKa3blBaThb YCTOWYMBOCTH SIBHOU CXEMBbI;
3HATh JUISl YETO HY)KEH METOJ| pacUIeIICHUs; aJITOPUTM IOJIy4E€HUSI HE0OOXO0IMMOTO KPUTEpHUs YCTOM-
yuBocT HeliMaHa; 3HAaTh MACHO ANNIPOKCUMALMKM TPAHUYHBIX YCIOBHM NIPHU PELICHUH YPAaBHEHUM
[lyaccoHa; 3HaTh UTEpAIMOHHBIE CXEMbl M ONTHUMAJIbHBIE MAapaMeTpbl PELIECHUS PAa3HOCTHBIX CXEM
anmnpokcuMupyromux ypasHenus Ilyaccona.

Jljig mojydeHuss MaKCHUMaJIbHOTO KOJIMYeCTBa OajIoB CTYIEHT JOJIKEH: YMETh BBIBOJUTH
CXEMY paclIeIJIeHUs; YMETh BBIBECTH HEOOXOIUMBIM KpuTepuil ycroilunBoctu Heiimana; ymeTs
0JIb30BaThcsl KpuTepueM Helimana /1715 OIIEHKH yCTOWYMBOCTH; 3HATh KaK allpoOKCUMHUPOBATh Kpa-
€Bbl€ YCJIOBHS IPHU pelieHuu ypaBHeHusi IlyaccoHa; ymeTh HaxOIuTh ONTHUMAalIbHbIE AapaMeTphl U
HE0OX0IMMO€ KOJIMYECTBO UTEpalMid ISl MOJIy4YeHUs! PEIICHUs PAa3HOCTHBIX CXEM Ui YpPaBHEHHUS
Ilyaccona ¢ 3aJaHHO! TOYHOCTBIO.

b3.B.DB.3.1 UncieHHble METOIBI 10



B) OIIMCAaHUC IIKAJIbl OOCHUBAHUA
B 3aBucumMocTH OT CyMMapHOTO KOJIMYECTBAa HAOPAHHBIX 32 CEMECTpP M Ha JK3aMEHE OaljioB,
CTYACHTY BBICTABJIAIOTCA CICAYIONIME UTOTOBLIC OLICHKU !
0-40 6amI0B — «HEYJOBJIETBOPHUTEIHLHOY,
41-65 6amioB — «yJOBJICTBOPHUTEIHLHOY,
66-85 0amIoB — «XOPOIIOY;
86-100 6aI0B — «OTIUYHON.

6.2.2. HnousuoyanvHoe 3a0anue
a) TUIIOBbIE BOIIPOCHI (3a1aHU)

Ilpumep unousudyanvhnoz2o 3a0anus
1. Hanwucarp nmporpammy, peanu3ymoolyto peuienue 3agaun Komu s o0pikHOBEHHOTO U de-

PEHLMAIBHOTO YPAaBHEHMS y/ =sIinx + Sin Y, y(0)=0, X € [0,1] MeronoM Pynre-Kyrra.

2. Hanwucarp nporpammy, peanusyromyto pemienne CJIAY, sapisromelics pa3HOCTHON 3agaueit
11 0OBIKHOBEHHOTO T (hepeHIIMaTbHOTO YPaBHEHHSI BTOPOTO MOPSIKa

u., —2u +u .
— L= = 7’ sinsx, h=1/N, u =u,=0, xe[0l]
h2 0 N
3. Haiitu pemenue 3agaun Jupuxie ans ypasHeHus Jlamaca
o’'U  oU
mt——5=0
ox oy

B €IMHUYHOM KBajapaTe ¢ BepmmHamu B Toukax A(0;0), B(0;1), C(1;1), D(1;0) metomom
MHUHHUMAaJIbHBIX HEBS30K.

0) KpUTEepHUH OLECHUBAHUS KOMIIETEHUUH (pe3yJIbTaTOB)

B xaxxom cemecTpe CTyIeHT JOJKEH BBITIOJIHUTH IAThH 33/IaHUi 10 M3ydaeMbiM TemaM. Kax-
Jasi TeMa B 3aBUCHMOCTH OT CJIOXKHOCTH ornieHuBaercsi B BPC onpeneneHHbBIM KOJIMYeCTBOM 0aJlIoB.
CTyneHT JOJDKEH MOoKa3aTh Ha KOMITBIOTEPE PEIICHHE 3aaud, OOBSICHUTh TIOCTAHOBKY 3aJadd, Me-
TOJI PEUICHUS, AITOPUTM M aHAJN3 MOJyYCHHBIX pe3yabTaToB. Eciu cTyeHT Hapsay ¢ OTIaXEHHON
pPOrpaMMOi OTBEYAET Ha TEOPETHUYECKHE BOIIPOCHI IO TEME, YTO CBUACTEIHCTBYET O MOJTHOM MOHU-
MaHUH CyTH pPElIaeMoi 3a/Ja4yd, TO MOJy4aeT MaKCHMMalbHOE KOJM4ecTBO OaiioB. Ecnmm cryneHT
UMeEeT OTIIAKCHHYIO IIPOTPaMMy, HO HE OTBEYAET Ha TEOPETHUECKHE BOTIPOCHI TI0 TEME, TO TTOIydaeT
MHUHUMAJIBHOE KOJUYECTBO 0aNIOB OT BO3MOXKHOTO (40%). Eciiu Hapsay ¢ mporpamMmoi, MOHMMAaeT
CyTh METOJIa M TIOCTAHOBKY 3aJlaud, HO HE yMEeT aHAJIM3MPOBATh pPe3yibTaThl, moiydaer 60% ot
MaKCHUMAaJIbHO BO3MOXKHOTO, 80% OT BO3MOKHOTO MAaKCHMAaJIBHOTO 0ajla CTYICHT IOJIydaeT, €CIH
MOHUMAET CyTh METO/Ia, HO JIOIYCKAaeT HETOUHOCTH B OTBETE.

B) OIHCaHUE IIKAIbI OIICHUBAHUS

Tema Ipubnusicennvie memoowl pewenus 3aoaqyu Kowu ons 0.0.y. — 100am10B: MUChbMEHHBIE
OTBETHI HA BOMPOCHI — 5 0aJUIOB; MHIMBUAYAJIbHBIC 33JaHUs TI0 TEME C IPUMEHEHUEM KOMIIbIOTepa —
5 6amnoB. Tema Ilpubnusicennsvie Memoowl peuierus Kpaesou 3a0ayu Oisl IUHEUHbIX 0.). 6MOpPO20
nopsioxka — 10 OanioB: MUCbMEHHbIE OTBETHI Ha BOMPOCH] — 5 0asioB; MHAUBUAYAJIbHBIE 3a/1aHUS T10
TeMe C IpUMEeHEeHueM KommbloTepa — 5 6amioB. Tema Yucrennoe pewenue ypasnenus menionpo-
g6ooHocmu - 20 GaJIJIOB: MUCbMEHHBIE OTBETHI HA BONPOCHI — 5 0aJIJIOB; MHIMBUyalIbHbIC 3aJaHUS
10 TeME C IPUMEHEHUEM KOMIbIoTepa — 15 GalsIoB: -A6Has u HesagHas cxemvl — 5 6al108, - cxema
pomb unu Kpanxka-Hukoncouna - 5 6annos; - ucciedosanue 2a ycmouyugoCms npeosio#CeHHOU CXembl
— 5 6annos. Tema Yucnennoe pewenue 3aoauu /Jupuxne ona ypaeuenus Ilyaccona - 15 6amnos:
MUCHMEHHBIC OTBETHI HA BOMIPOCH! — 5 0aJUIOB; MHIMBUAYaJIbHBIC 33JaHUS TI0 TEME C IPUMEHEHUEM
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KoMIiproTepa — 10 6annoB: -memoo npocmoti umepayuu ¢ ONMUMATILHBIM RAPAMempom — 5 6ann08;-

Memoo0 MUHUMATILHLIX He8A30K - 5 bannog, Meron 'anepkuHa (KoHTpobHas paboTa) - 5 6aioB.

6.2.3 KoumponvHnas paboma

[TucemenHoe 3a1aHue 1Mo TeMe  YucnienHbie Memoobl peutetus Kpaesou 3a0ayu 071 0ObIKHOGEH-
HBIX OUphepeHyuanbhbix ypasHeHull

Pewuth Metoiom [anepkuna kpaesyio 3agauy y'—y +x =0

y(0)=1; y(1)=1
a) KpUTEPHUH OLIEHUBAHUS KOMIETEHIUH (pe3y/IbTaToOB)

3ajaua penieHa HeBEpHO WM pPelIeHne OTCyTCTByeT — () 6aios;

3amaua perieHa yacTU4HO (He MeHee MoJoBUHBI) — 50% - 79% OT MakCMMalbHO BO3MOKHOTO
xosnyectBa 06a110B 1o bPC;

3ajaua pelmieHa ¢ He3HAYUTENIbHBIMU omuOkamMu — 80% OT MaKCMMaJIbHO BO3MOKHOTO KOJIMYE-
ctBa 6annoB 1o bPC;

3amaua pemera BepHo — 100% oT MakCHMMalIbHO BO3MOYKHOTO KoymdecTBa 6amioB o bPC;

0) ommcaHUE IIKaJIbl OICHUBAHUS
KonTponbHas pabora ouieHuBaercs B 5 0ajios.

6.3 MeTtoanueckue MaTepuaJbl, ONpeae/siionue npoueaypbl OeHMBAHUA 3HAHU A, YMEHUI,
HABBIKOB M (WJIH) ONBITA AeATEJbHOCTH, XapaKTepu3ywilue 3Tanbl GopMHUpPOBaAHHS KOM-
neTeHu i

BPC
[IpoxoaHoii 6ami 3a paboTy B cemectpe — 21 6amn
Ox3ameH — 40 6amos. [Ipoxoanoii 6amrt — 20 6anmoB

Cymma 6annos Ouyenka
86-100 5 (OTJIMYHO)
66-85 4 (xopor1o)
41-65 3 (yIOBJIETBOPUTEIHHO)
0-40 2 (HEYJOBJIETBOPUTEIHHO)

Tembi:
1.IIpubnuxeHHble MeTObI perienus 3agaun Komm st o.14.y.
— 106amnoB:
MIMCbMEHHBIE OTBETHI Ha BOIIPOCHI — 5 OaJIoB;
MHIUBUAYaJIbHbIE 3aJJaHUs 110 TEME C IPUMEHEHUEM KOMIIbIoTepa — 5 6auioB:

2. IlpubnuxeHHbIe METOIbI PELLICHUS KPAaeBOM 3a/1auu JUIsl IUHEHHBIX [1.Y.
BTOpOTO nopsiaka — 10 6amios:
MIMCbMEHHBIE OTBETHI Ha BOIIPOCHI — 5 OaJIoB;
MHIUBUAYyalIbHbIE 3aJJaHUs 110 TEME C IPUMEHEHUEM KOMIIbIoTepa — 5 6auioB:

3. YucneHHoe pelieHue ypaBHeHUsI TeIIONPoBOJHOCTH - 20 6auioB:
MUCHMEHHBIC OTBETHI HA BOMIPOCHI — 5 0AJIIOB;
MHJUBUAYyaJIbHbIE 3aJJaHUs 110 TEME C IPUMEHEHHEM KoMIbloTepa — 15 Oamos:
-AI8HAA U HEAGHAS cXeMbl — 5 0annos;
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- cxema pom6 unu Kpanxa-Hukoncouna - 5 6annos;
- uccneoosanue 2a YyCmoudugoCms npedylodCenHol cxemsl — 5 6annos.

4. Yucnennoe pemenue 3anaqun Jupuxie st ypaBuenus Ilyaccona
- 15 6annos:
MMUCbMEHHBIE OTBETHI Ha BOTIPOCHI — 5 0aJIOB;
MHIUBUAYyaJIbHbIE 3aJJaHUs 110 TEME C IPUMEHEHHEM Kommbiorepa — 10 Oamos:
-Memoo npoCcmou umepayuu ¢ ONMUMATbHbIM NAPAMEMPOM — 5 6ann08;
- MemoO MUHUMANbHBIX HEBA30K - 5 0aN08;

5. Meron 'anepkuna (KOHTpoJIbHASA padoTa) - 5 6aIIIoB.

Tema «3agauya Komu n19 00bIKHOBEHHOT0 1M (). yPaBHEHHU D)
1. TTocranoBka 3anaun Komm uist 0.1.y. O630p METO/IOB €€ pellleHHS.

Teopema o cyleCTBOBaHMY M €AMHCTBEHHOCTH 3aauu Komm amst o.11.y.
NHTterpupoBanue 0.1.y. ¢ HIOMOIIBIO CTEICHHBIX PSIIOB.

Merop nociie0BaTeIbHbIX MPUOIMKEHUH pemeHus 3aaaun Ko st 0.1.y.

2
3
4
5. Meronpt Pynre-Kytra nepsoro nopsiaka (Meron Jitnepa). Ero reomerpudeckuii CMBICII.
6. HcnpaBnennsie MeTObI Diiiepa. I 'eoMeTprueckas HHTEPIpETAIHs

7. Meron Pynre-Kytra 4-oro mopsiaka.

8. OOmmit moaxo/ K MOCTPOSHUIO MHOTOIIIATOBBIX METO/IOB pellieHus 3aaaun Ko ajist 0.1.y. SIBHbIC, He-
sIBHBIE METO/IBI Anamca.

9. Hcnonp3oBaHWEe METO/IOB MPOTHO3-KOPPEKIHS TS pelleHus 3anauu Komm

10. YcroitunBocts pemenus 3anaun Komm s 0.71.y. [10x0 00ycinoBieHHbIe 3a/1a4H YHCIEHHOTO aHaJH3a.
ITpumep.

11. XKecrkue nuddepennmansupie ypasHeHus. [Ipumep. [Tonxomsl K penieHH o IpooIIeMbl.
d
12. Anmpokcumarniisi TPOM3BOIHON. SIBHAS cxeMa ypaBHCHUSI d—y+ Ay = f(x),A>0,f(x,)=y, u ee
x
YCTONYUBOCT.
y dy
13. Anmpokcumanus mpou3BoaHoi. HesiBHas cxema ypaBHEHHUS o +Ay = f(x),A>0, f(x,)=y, uee
x
YCTONYUBOCT.
y dy
14. Anmpokcumariusi npou3BoaHoi. Cxema PuuapiacoHa ypaBHEHHs o +Ay = f(x),4>0, f(x,) =y,
x

U €€ YCTONYUBOCTb.

Tema « KpaeBasi 3a1a4a 111 00bIKHOBEHHOT0 JU{(). YPABHEHUSD»
1. OnpezaeneHue Xopolei 00yCIOBICHHOCTH JIMHEHHON KpaeBoi 3alauH.

2. JlocTaTo4HBIN MPU3HAK XOpOIIei 00yCIOBICHHOCTH JIMHEHHON KpaeBoi 3a/1auH.

3. KpaeBble 3amaun s 0.1.y. O01as noctaHoBka 3aaad. [IpuMepbl pa3Iu4HbIX KpaeBbIX 3a1a4. I eo-
Merprueckas naTeprnperanus. [IpuMep kpaeBoii 3a1aun ¢ 6eCKOHEYHBIM MHOXKECTBOM PEIICHUH, HE
HUMEIOIIEN PENIEHUs U UMEIOIIEN eTMHCTBEHHOE PEIICHUE.

4. Meroa KOHEUHBIX PA3HOCTEH IS PEIICHUS JIMHSHHON KPaeBOM 3aJadH.
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5. Merox npaBoii MPOroOHKH pelieHus TMHEHHON nu(depeHIInaNbHBIX YpaBHEHUH. Y CTOMYUBOCTD Me-
TOIA.

6. Meroz 1eBoil MPOrOHKH pelieHus TnHeHo! auddepeHIaIbHbIX YpaBHEHHN. Y CTOYUBOCTD METO-
Ja.

7. Meroa BCTpEUHBIX MPOTOHOK PElICHUs TUHEHHBIX quddepeHnnaibHbIX ypaBHeHHH. BiusHue omm-
OOK OKpPYTJICHHS B METOJIC MPOrOHKH.

8. IIpoekIroHHbIE METO/IBI penieHus TnHelHol uddepeHnmanbabix ypaBHennid. Cytb. MeTos Komo-
Kaluu.

9. TlpoekimoHHBIE METOABI pelieHus JTHHEHHON nuddepennmanbabix ypaBHeHuid. CyTh. Meron
HaWMEHBIINX KBAJPaTOB.

10. TIpoekimoHHBIE METOBI pelleHus JTuHeHHON nuddepennmansapix ypaBaeHuit. Cyts. Meron [anep-

KHUHa.

Tema «IIpud/u:keHHbIe MeTOAbI pelieHUH YPAaBHEHUI B YACTHBIX MPOU3BOAHBIX»

1. Knaccudukanus nuHedHbIX quddepeHnanbHbIX ypaBHEHUH B YACTHBIX MIPOU3BOTHBIX.

CX0IMMOCTh | anpoKCUMAIUs pa3HOCTHBIX cxeM. Omnpenenenne yCTOWIHBOCTH.

CBs13b anMmpoOKCUMAaIIMK M YCTOHYUBOCTH CO CXOAUMOCThI0. Teopema.

PasHocTHBIE cXeMBI 171 ypaBHEHHI MapaboInuecKoro THIIA.

A I

VY CTOHYMBOCTD Pa3HOCTHBIX CXEM YpaBHEHHH Mapa0oMIecKoro THIIA.
SIBHas cxema.
6. YcToHYMBOCTH Pa3HOCTHBIX CXEM YpaBHEHUH MapaboIrMuecKoro TUIa.
HesBHas cxema.
7. YpaBHEHUE MUTUNTHYECKOro THIa. MeTo yctaHoBleHu. SIBHas cxema. Cxema mepeMEeHHBIX
HallpaBJICHUM.
8. PasHOCTHBIE CXEMBI pacIleIUICHHUS.
9. Heobxomumoe crieKTpaabHOE YCIoBUEe ycTounBocTH HeliMaHa.
10. Pa3HocTHBIE CXEMBI I YpaBHEHUH UM TUYECKOTO THIIA.
11. YcToitunBOCTh pa3HOCTHOM cxeMbl Ut 3aaa4uu Jupuxie ypaBHenus [lyaccona.
12. IIpuHIMIT MaKCUMyMa.
13. HTtepanuoHHbIe METO/IBI BAPUALIMOHHOTO TUTIA pelieHus ypaBHenus [lyaccona.
14. UtepaninoHHble METOAB! PEIICHUS YPaBHEHHM SITUITUYECKOT0 THIIA.

15. Pa3HOCTHBIC CXeMBbI ISl YpaBHEHUH THIIEPOOIUYESCKOIO THIIA.

7. llepeyeHb OCHOBHOI1 1 I0TIOJHUTEJIbHOH y4eOHOM JIUTepaTypbl, He00X0AMMO¥ /151 OCBOEHHS
AMCUUIIMHBI (MO1YJIA)

a) OCHOBHasl y4yeOHasi JiUTepaTypa:

5. baxsanos, H. C., Kunkos, H. I1. u ap. Uucnenusie MeTo1bI : yueb. mocodue ais By30B / H.
C. baxsanos, H. II. XKuakos, I'. M. KobenbHukoB .- 7- uzn. .- M. : bunom. JIabopatopus
3nanwii , 2011 .- 636 c. (50 mT.)
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6. TaBpummna O.H., 3axapos IO0.H., ®omuna JI.H. Uucnennsle Metopl: yueOHoe nocodue.-
Kemeposo.- KemI'V-2011 -238 c. (130mT.)

7. TaBpumuna,0.H. Mertonapl npubnnxeHHbIX BeIUMCIeHU: yueOHoe nocodue. Yacts 1./ O.H.
lNagpummna, FO.H. 3axapos, JL.LH. ®omuna. — Kemeporo. — KemI'Y. — 2006. — 64 c. (147
IIT.)

8. Taspumuna, O.H. Metoapl npuOIMKeHHbIX BRIUKMCICHUN: yuyebHoe nocobue. Yacts 2./ O.H.
INaBpummuna, }0.H. 3axapos, JI.H. ®omuna. — Kemeposo. — KemI['Y. —2008. — 67 c. (151
IIT.)

9. Tapumuna, O.H. MeTo1bl npubanKeHHbIX BbIYUCICHH: yueOHOoe nocodue. Yacts 3./ O.H.
lNagpummuna, FO.H. 3axapos, JI.LH. ®omuna. — Kemeporo. — KemI'Y. —2008. — 96 c. (70 mmt.)

0) IomoJHMTeIbHas y4eOHasi JIUTepaTypa:

1. Camapckuii, A. A. Meroas! peuieHus: ceTouHbIX ypaBHeHui. / A. A. Camapckuii, E.C. Huko-
naeB. — M.: Hayka, 1978.
2. Kamutkun, H.H. Yucnennsie metonsl / H.H Kanutkun. — M.: Hayka — 1978.
3. T'aBpummna, O.H. MeTtoas! Berunciiennii: yaebno — metoaudeckoe nmocodue. / O.H. ['aBpu-
muHa, M.P. ExkumoBa, JI.H. ®omuna. — Kemepoo. — KemI['V. —2004. — 64 c.
Jlarmuuk, M.IL., Parynuna, M.W.u ap. Yucnennsie metoabl : yued. mocodue / M. I1. Jlamuuk, M.
WN. Parynuna, E. K. Xennep .- 3-e uzn., crep. .- M. : Akagemus , 2008

8. Ilepeyenn pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTn « MHTepHET» (Has1€C -
ceTb «AHTEpHET»), HEOOXOAUMBIX /IJIsl OCBOCHUS JUCUMIIIMHBI (MOXYJIS)

www.mathnet.ru — O6mepoccuiickuii MaTeMaTHIECKUI TTOpTAal

Math-Net.Ru — 310 coBpemeHnHast nH(GOPMAIIMOHHAS CHCTEMa, PE0CTABJISIONIAs
MaTE€MaTUKaM pa3jInYHbIC BO3MOXHOCTHU B IIOUCKE I/IH(bOpMaHI/II/I 0 MaTeMaTHYECKOH KU3HU
B Poccumn.

www.edu.ru — penepanbabie 00pa3oBaTEIbHBIC PECYPCHI

mmfd.nsu.rwymmf/kaf/cm/cm_k.html —xacdenpa Beruncnurensuoit matemaruku HI'Y

http://new.math.msu.su/matstat - caliT MmexaHuko-maTemaruyeckoro ¢gakyaprera MI'Y

9. MeToauyeckune yKa3zaHus JJsi 00y4aroIuXcsl M0 OCBOEHHIO TUCHMILIMHBI (MOTYJIs1)

1. CoBeTbl N0 MJIAHNPOBAHMIO M OPraHM3ANUH BpPeMeHH, HEOOXOAMMOro /Jsi U3y4eHUs
JUCIHHUIIINHEI.

Pexomennyercs cnenyroimmuM 00pa3oM OpraHru30BaTh BpeMs, HEOOXOIUMOE I U3YUCHUS AUCIUTLIMHBIL:
N3yuyenmne xoHcneKTa JeKIUN «YUCIEHHBIE METOIBI» B TOT XK€ JICHb, MOCE JeKIun — 10-15 MuHyT.
N3ydenune KoHCTIEKTa JEKIMH 3a JISHb Nepe] cheaytomiei gekmueid — 10-15 MuHyT.

N3ydenune TeopeTHUecKOro MaTepraia o yueOHUKY M KOHCIIEKTY — 1 9ac B HEEIo.

[ToaroroBka kK MpakKTUUECKOMY 3aHATHIO — | gac.

Bcero B Henento — 3 yaca 25 MUHYT.

2. OnucaHue MOC/Ie10BATEILHOCTH JeCTBUI CTYIeHTA («CLleHAPUI U3yYeHU s TUCHUIIMHBD)).

[Ipu u3ydeHnn MUCIUTIIMHBI OYCHB MTOJIE3HO CAMOCTOSATENIBLHO H3ydaTh MaTeprall, KOTOPBIA eIle He Mpo-
YUTaH Ha JICKIIMKM HE IPUMEHSIICS Ha JabopaTOpHOM 3aHATHH. Toraa nekuus Oyaer ropasno monstaee. OmaHa-
KO JIeTde TPU U3yUYEeHUU Kypca CIe0BaTh M3JI0KEHUIO MaTepraia Ha JieKIuu. J[Ji1 moHUMaHus MaTepuaia u
Ka4eCTBEHHOT'O €TI0 YCBOCHHS PEKOMEHIYETCS TaKas MOCIeA0BaTeIbHOCTh IEHCTBHIA:

1. ITocne nmpociayMBaHUs JCKIMK ¥ OKOHYAHMSI YICOHBIX 3aHSATHH, IPH MOJATOTOBKE K 3aHATHSIM CIICIY-
IOIIEro JIHS, HY)KHO CHavaja MPOCMOTPETh U 00JyMaTh TEKCT JICKIIMH, MPOCiyinanHoi cerofus (10-15 mu-
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2. Ilpu moAroToBKe K JEKIUH CIEAYIOIIEro JHS, HY>)KHO IPOCMOTPETh TEKCT IMpeablIyleil JIeKInu, To-
JIyMaTth O TOM, KaKasi MOXKeT ObITh TeMa clienyromen jJekuun (10-15 MuHyT).

3. B Teuenue Henmenu BbIOpaTh Bpems (1-yac) i paboTHl ¢ JIMTEpaTypol MO YHCICHHOMY aHaH3y B
oubmmorexe.

2. Ilpu moAroToBKe K MPAaKTUYECKUM 3aHATUSAM CIEIYIOIIEro AHSA, HEOOXOAMMO CHayana MpoYuTaTh Oc-
HOBHBIE TIOHATHUS U TEOPEMBI TI0 TeME JIOMaIlHero 3aganus. [Ipu BeIMoMHEHNH YIpaKHEHHS WX 33241 HYXK-
HO CHaualla MOHATh, YTO TpeOyercs B 3aja4e, KaKod TeOPEeTHYeCKU MaTephall Hy>KHO UCIIONb30BaTh, HaAMe-
TUTH IJIaH pelleHus 3amaun. Eciu 310 He nano pe3ynbTaToB, M Bel cnenanu 3amady «mmo oOpasiy» ayauTop-
HOW 3a/1auu, WM U3 METOJIMYECKOT0 ITOCOOMsI, HYXHO TOCIIE PEIICHUS TAKOH 3aJjaud 00/lyMaTh XOJ PEeIICHUS
1 onpo0OBaTh PEIINTh AHATIOTHYHYIO 33724y CAMOCTOSITENBHO.

3. PexoMeHJalMU MO WCMOJIB30BAHUIO MATEPUATIOB Y4eOHO-METOAMYECKOT0 KoMILIekca. PekoMen-
JyeTCsl UCTIOJIb30BaTh METOAMYECKUE YKa3aHHS M0 KypCy YMCICHHBIX METOJI0B, TEKCT JIEKIIMI MPenoaaBaTels
(ecn oH mMmeercs). PexoMeHIyeTcsl UCIoNb30BaTh AIEKTPOHHBIE YIeOHO-METOMYECKUE MTOCOOUS TIO pellie-
HUIO 33124 110 YACICHHBIM METO/IaM, HMEIoIIrecs Ha (paKyJIbTETCKOM CepBepe.

4. Pexomenaanum no padore ¢ aureparypoii. TeopeTnyeckuii MaTepral Kypca CTaHOBHUTCS Oojee 1mo-
HATHBIM, KOrJia JOIMOJHUTEIBHO K IMPOCITYHIMBAHWUIO JICKIIMU 1 U3YYCHHUIO KOHCIICKTA, U3YYal0TCA U KHUTHU 110
YHCICHHBIM MeTonaM. JIuTepatypy 1Mo Kypcy YHCIEHHBIX METOJOB PEKOMEHIYeTCsl M3y4aTh B OMOIHOTEKe.
I[Tose3Ho UCIONB30BaTh HECKOIBKO YUEOHMKOB IO KypCy YMCICHHBIX METO0B. OHAKO JIerdie OCBOMThH Kypc
MPHIEPKUBASICH OTHOTO YIeOHHKA U KOHCIIEKTa. PeKOMEHyeTcs, KpoMe «3aydrMBaHusD MaTeprana, T0OUThCs
COCTOSIHMSI IOHUMaHUS U3ydyaeMol TeMbl AUCUUIIIMHEL. C 3TOM 1eNbl0 peKOMEHYETCs MOoCie U3YUeHUs ode-
penHoro naparpadga BBIIOTHATH HECKOIBKO MPOCTHIX YIPAXKHEHUH Ha JIAaHHYIO TeMy. KpoMe Toro, o4eHsp 1mo-
JIE3HO MBICJIEHHO 3aJaTh ce0e CIeayIoNe BONpOChl (M MOMpoOOBaTh OTBETUTh Ha HUX): O YEM 3TOT Iapa-
rpa¢?, Kakue HOBbIC TIOHSTHS BBEJCHBI, KAKOB MX CMBICI?, CKOJIbKO TEOpPEM B ATOM maparpade u KakoB UX
CMBICII «CBOUMH CJIOBaMu», OyJIeT JIN BepHa TEOpEeMa, €CIIU OIyCTHUTh HEKOTOpBIE YCIOBUS B €€ (hOPMYIHPOB-
ke?. Jloka3aTenbcTBa TEOPEM CIIEAYET HE 3ayuuBaTh, a «IIOHATb». C 3TOM LeNbl0 PEKOMEHIyeTcs 3alucaTh
UJICI0 JI0KA3aTebCTBA, COCTABUTH IJIaH JOKA3aTeNbCTBA, MOMPOOOBATh JOKAa3aTh TEOPEMY CaMOCTOSTENBHO,
MOXeET OBITh APYTHM CITIOCOOOM, CPAaBHUTH JIOKA3aTEILCTBO TEOPEMBI B KOHCIEKTE U B yueOHuKe. [Ipu uzyde-
HUU TEOPETHYECKOT0 MaTepraa BCer/ia Hy)KHO PUCOBATh CXEMbI HITH IpaduKH.

5. CoBeTbl 0 MOATOTOBKE K 3K3aMeHy (3aueTy). /[OMOTHUTENFHO K M3y4EHUIO KOHCIIEKTOB JICKITUU
HEOO0XOAMMO TIOJTh30BAThCS YUCOHMKOM IO YHMCICHHBIM MeToaaM. KpoMe «3aydyrBaHuUsS» MaTepuaia dK3ame-
Ha, OYCHb BAXXHO I[OGI/ITBCH COCTOAHHA IMTOHMMAaHUA U3YyHYaCMbIX TEM JUCHUILJINHBI. C oroit LEIIbI0 PEKOMCHAY-
eTCs TOCJIe U3YUEHUS OYEPEIHOro maparpada BBIIOIHUTh HECKOJIBKO YIPaKHEHUH Ha JaHHYI0 TeMy. Kpome
TOr'0, OYEHB TMOJIE3HO MBICIICHHO 33/1aTh ce0e CIeqyIoIie BOMPOCH (M MONpoOOBaTh OTBETUTH HA HUX): O YEM
3TOT maparpad?, Kakhue HOBBIC IIOHATHS BBEIEHBI, KAKOB MX CMBICII?, CKOJIBKO TEOpPEM B 3TOM maparpade u
KaKOB X CMBICII «CBOUMH CIIOBaMW», OyJeT JIW BepHa TEOpEeMa, eClIM OMYCTHTh HEKOTOpHIC YCIIOBHS B €€
dbopmynupoBke?. [lokazaTensCTBa TEOPEM CIICAYET HE 3ayYHBaTh, a «IMOHATHY. C ATOH 1ENbI0 peKOMEH Iy eTCsI
3armmcarth UIC0 JJOKa3aTellbCTBa, COCTABUTH IJIaH JI0KAa3aTeNbCTBA, MOMPOOOBATH JI0KAa3aTh TEOPEMY CaMOCTO-
ATCIBbHO, MOXKCT 6I)ITB Apyrum CHOCO6OM, CpaBHUTH OOKAa3aTCIbLCTBO TCOPEMbBI B KOHCIICKTC U B y‘-Ie6HI/IKe.
[Ipy nM3yueHUH TEOPETHUYECKOTO MaTephalia BCEr/ia HY)KHO PHUCOBATh CXeMbl WM rpaduku. B KoHie moaro-
TOBKH K 9K3aMEHBI ITOJIE3HO CAMOCTOSTEILHO HAIIMCATh TPOrpaMMy SK3aMeHa.

[Tpu moAroTOBKE K 3aUeTy HYXKHO U3YYUTh TEOPHUIO: OMPEACICHUSI BCeX MOHATHI B (OPMYIUPOBKH TEO-
PEM 10 COCTOAHUA MOHUMAaHWA MaTe€purajia 1 CAaMOCTOATCIbHO PEHINTDL MO0 HECKOJIBLKY THUIIOBLIX 3aJia4 M3 KaxK-
noit Tembl. [Ipu perieHun 3a1a4 Beeria HeoOX0AUMO YMETh rpaduiIecKu HHTEPIPETHPOBATH METOJ PELICHUSI.

6. Yka3zaHusi Mo OpraHu3auuu padoTbl ¢ KOHTPOJIbHO-U3MEPHUTEIbHLIMH MATEpPUAJIaMU, MO BbI-
TOJIHEHHUI0 JOMAIIHMX 3ajaHuid. [Ipy BBINONHEHUH NOMAIIHUX 33aJlaHUM HEOOXOIUMO CHadaja MpOoYUuTaTh
OCHOBHBIC TOHSTHS M TEOPEMBI 10 TEME MOMAIIHETO 3aaaHus. [Ipu BHIMOTHEHUN YIPaKHEHUS WA 3aaqd
HY)KHO CHadyaJjla MOHSTh, YTO TpeOyeTcs B 3ajaue, KakoW TEOPETHUYECKHIl MaTepHuall HY)>KHO HCIIOJIb30BaTh,
HaMETUTh TUIaH PENICHUs 3aJ1aul, MOMBITAThCS 3aIporpaMMHUpOBaTh. Eciii 3TO He mano pe3ynbTatoB, U Bbl
cleallv 3aauy «I10 00pa3sily» ayIuTOPHOM 3a1a4M, WM U3 METOJMYECKOro OCOOHs, HY)KHO ITOCIIE PEIICHUS
TaKoH 3a7auu 00{yMaTh X0 PEIICHUS ¥ ONpoOOBaTh PEIINTh AHAJIOTHYHYIO 33724y CaAMOCTOSATEIBHO.
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10. ITepeyenb HH(POPMANMOHHBIX TEXHOJOIM, HCII0JIb3YEMbIX IIPH OCYLIECTBJIEHHH 00pa30Ba-
TEeJBHOI0 NpoLecca o JUCHUILINHE (MOYJII0), BK/II0Yasl epeYeHb NPOrpaMMHOro odec-
ne4yeHusi U MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

TpanuuuonHsle 00pa3oBaTeabHble TEXHOJOTUU B (OpME JIEKIMHA U CEMMHAPCKUX 3aHATUH, C
HCI0JIb30BAHUEM aKTUBHBIX M UTEPATUBHBIX TexHOJIOrui (Jlekuus-Bu3yanuzanus, TEXHOJIOTUS TPo-
€KTHOH JesTeIbHOCTH, JIEKIHs-0ecena, yueOHas IUCKYCCUsl U Jp.), aKTyalu3alus NpeKHUX 3HAHUN
(ompoc), n310KEeHNEe HOBOTO MaTepUaa, 3akperieHue, JoMalllHee 3a/1aHie; KOMIIbIOTepHBbIe Jadopa-
TOpHbIE PA0OTHI U MPOBEICHNE KOHTPOJIbHBIX MEPOTIPUATUH (3K3aMEHOB, 3a4ETOB, IPOMEXKYTOUHOTO
tectupoBanus). W texHonorun nuddepeHupoBaHHOr0 00yueHus: M0 YPOBHIO YU€OHBIX BO3MOYKHO-
CT€H CTYAEHTOB U JUYHOCTHO-OPUEHTUPOBAHHBIE TEXHOJIOIMH 00YUEHHUSI, YUUTHIBAIOLME UHAUBULY-
aJIbHbIE OCOOEHHOCTU CyOBbEeKTa MO3HAHUS B MPEAMETHON JESTENbHOCTH, OOIIEHUE CO CTYAECHTaMU
MIOCPEJICTBOM CKaiiIa, 3JIEKTPOHHOM MOYTHI.

11. Onucanue MaTepuaIbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOI IJIs1 OCYIIeCTBJIEHHs 00pa30-
BaTeJIbLHOIO0 Mpolecca Mo AMCHUILINHEe (MOAYJII0)

JIBa yaca B HEJENIO TEOPETHUUECKUN MaTepuas U3jIaraercsi ¢ UCHOJIb30BaHUEM MYJIbTHUMEINH-
HOW TEXHOJIOTHH, JIBa Yaca Ha MPAKTUYECKHUX 3aHATHUSAX — PEIICHWE KOHKPETHBIX 33/1a4 B KOMIIBIO-
TEPHBIX KJIaccax.

12. Unble cBeAeHUS U MATEPHAJIbI

12.1 Ocobennocmu peanuzayuu OUCYUNIUHBL O UHBATUOO8 U TUY C 02PAHUYEHHBIMU B03MONCHO-
CMAMU 300POBbSL.

ObpazoBaHue 00y4JarOUUXCs ¢ OTPAaHUUYEHHBIMH BO3MOHOCTSAMU 3/J0POBBSI MOKET ObITh OPraHu30-
BAHO 10 BEIOOPY CTY/IEHTA B CIIEIYIOIIEM BUJIE!

e COBMECTHO C JpYTMMHU OOY4YalOLIUMUCS: CTYJCHT MOCEHIAeT 3aHITHUsI Ha OOLIMX OCHOBAHUAX
U HETIOCPEACTBEHHO BOBJIEKAETCSI B y4EOHBIH ITpoLece;

. AUCTAHOHWOHHO MMOCPEACTBAM TCICKOMMYHHUKAIIUOHHBIX TEXHOJIOTHIA: CTYACHT IMPOCIYyHINBACT
MaTepual 3aHATUH B peXUME pealbHOr0 BPEMEHH, [0 CPEACTBAM MPSIMOTO TeJaeMocTa (TpH-
MeHeHue SKype win Ipyrux aHaJOTMUHBIX IPOrpaMM U TEXHOJIOTU), HEe HaXOAsICh HEMO-
CPEICTBEHHO B yueOHOM ayuTOpuUu;

. B MHAVBUAYAJIbHOM IOPAAKE: IMPLEIIogaBaTC/ib 3aHUMACTCA CO CTYACHTOM MHIUBHUAYAJIbHO
KOHTAKTHO HJIM MMOCPEACTBAM TCICKOMMYHHUKAIIUOHHBIX TEXHOJIOTHIl.

[To oxOHYAaHMM H3YYCHHS Kypca CO CTYACHTOM IPOBOJUTCS WHIUBUAYAIBHOE cOOeceqoBaHUE,
Ha KOTOPOM OH JIEMOHCTPUPYET IOJIydeHHBIC 3HaHUS. B ciydae HEOOXOAMMOCTH, CTYACHTY MOXKET
3apaHce OBITH BbBIJaHO MHAUBUAYAJIIBHOC MMPAKTUYCCKOC 3aJaHUC, I CaMOCTOATEIILHOU IIOATOTOBKU
(3a MecsII] WK 3a JIBE€ HEJIEIH ).

JUis MHBAJIMOB MO CIIyXy NPEIyCMOTPEHBbI CIEIYyIole OCOOEHHOCTH IMPOBEIEHUs y4eOHOIo
mporecca:

1. TlpenomaBarens MpenOCTABISET CTYACHTY YI4€OHO-METOAMYECKUE MaTepralibl, HEOOX0IMMbIe
JUI OCBOEHHUSl M3y4aeMOro Marepuaia (Iporpamma Kypca, IUIaH 3aHATHS, ONOPHBIA KOH-
CIEKT, METOJMYECKHE TOCOOMS WM CJIali]] MPE3eHTalluH, B CIIy4ae HAJIMYKs).

2. JIeKIMOHHBIM MaTepual IMPEnoJacTcs B HarJsiJHOM BHUJE CIANJA MPE3eHTAlMd WIM COIPO-
BOXK/Ia€TCSl CXEMaMU, HarJIsAHBIMU TaOIUIIaMH.

3. BmecTo ycTHOro OTBETa CTy/I€HTaM IIpeIaraeTcsi OTBeYaTh MMCbMEHHO.
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4. TlpemycMaTpHUBarOTCSI WHIWBHYyaIbHBIC KOHCYIbTAIMU CO CTYJIECHTOM, Ha KOTOPOM MOMET
MPUCYTCTBOBAThH CypAONEPEBOIUUK (YHUBEPCHTET HE 00S3yeTCs MPEAOCTaBIATh CypAOIepe-
BOJTYUKA).

JU1 MTHBAJIMZOB 10 3PEHHIO NMPEAYCMOTPEHBI CIEAYIOIINE OCOOCHHOCTU IPOBEAEHUS Y4eOHOro
porecca:

1. [IpenycmaTtpuBaroTcsi UHAWBHUYyaJbHbIE KOHCYJIBTALUU CO CTYJEHTOM, BO BpeMsi KOTOPBIX
MIpernoaBaTellb B MEJUIEHHOM CIIOKOMHOM TeMIle 00bACHAET yueOHbIH MaTepuan (BO3MOKHO
ITOBTOPHO), 320CTPsisi BHUMAaHUE Ha KJIFOUEBbIX MOHATHSIX.

2. BmecTo nuChbMEHHOIO OTBETA CTYJIEHTaM IMpeJiaraeTcs OTBEYaTh YCTHO.

3. Ilpennaraercss 03HAKOMUTBHCA C JIUTEPATYPOM MO Kypcy, HanucaHHoH mpudTom bpaitns, npu
HaJIUYHUU.

JInsi MHBAMUIOB OTIOPHO-/IBUTATEIBHOTO amIapaTa MPEeayCMOTPEHBI CIEAYIOUIEe 0COOCHHOCTH
MpoBeJIeHUs] y4eOHOro mpolecca:

1. TlpenomaBarens MpenOCTABISET CTYICHTY Y4eOHO-METOAMYECKUE MaTepralibl, HEOOX0IMMbIe
JUI OCBOEHHUS M3y4aeMOro Marepuaia (mporpamma Kypca, IUIaH 3aHATHS, OMOPHBIA KOH-
CIIEKT, METOJJMUECKHE TOCOOMS WM CJIali]] MPE3eHTalluH, B CIIy4yae HaJIMYKs).

2. JIeKIMOHHBIM MaTepHall MPENoJAeTCsd B HAIIAHOM BHJIE CHalJ NPE3eHTAlMid WIM COIpO-
BOXK/Ia€TCSl CXEMaMU, HarJIsAHBIMU TaOIUIIaMHU.

3. BMecTo nMCbMEHHOTO OTBETA CTYJAEHTAM MpeAiaracTcs OTBE4aTh YCTHO.

4. TlpenycmaTpuBarOTCsI MHIMBUIyadbHbI€ KOHCYJIbTAIIMU CO CTYACHTOM.

CocraButens (n): ['appummua O.H., noneHt
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