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1. ey u 3a1a4M 0CBOEHUS AUCHMUILINHBI
Ilenn ocBoeHUs OUCHUIUIMHBI (MOAYJS): YCBOEGHHE pPAa3IMYHBIX UYUCIEHHBIX METOOB
peIlleHUs] ypaBHEHUH MaTeMaTUYeCKOW (PU3UKH.
3amaun:
- Hay4YUTh CaMOCTOSITEJIbHO pELIaTh YHUCICHHBIMH METOJAaMHU THUIHWYHbBIC 3a7aud JJis
ypaBHEHHI MaTeMaTH4eCKOi (pu3uku, noias3yscs IBM;
- NPHUBHUTH OOYYAIOIIMMCS yMEHHE CaMOCTOSTEIbHO H3y4yaTh YUEOHYI0 M HAYyYHYIO

JIUTEPATYPY 11O MAaTEMATHUKE, Pa3BUTh Y HUX MaTeMaTHYECKUI CTUJIb MBIIIICHHS.

2. Mecro qucuumiunsl B ctpykrype OITOII BO
Jucuunnuna «lIpuMeHeHne YnciaeHHbIX METOJ0B MIPH PEIICHUH 33/1a4 MaTeMaTHYeCKON
buzukm» oTHOcUTCA K oOs3arenbHOM dYactu bnoka 1. JlucuumimHbl (MOJIyTH) OCHOBHOM
00pasoBaTesbHON MTPOrpamMMsl 1o HarpasiieHuto moarotoBku 01.04.02 [Ipuknagnas MaTeMaTuKa
U uHpOpMATHKA MAarucTepckoi mporpammbsl «Maremarnyeckas (GU3MKa W COBPEMEHHBIC

KOMITIBIOTCPHBIC TCXHOJIOTUN).

3. TpeOoBaHus K pe3yJibTATAM OCBOCHHS CO/lePKAHUS JMCHUTIIMHbI
Hucuummuuaamu  «lIpuMeHeHHe  YMCIEHHBIX  METOAOB  IPU  peIlIeHUMH  3ajad
MaTeMaTH4ecKo (u3ukm» HampaBieHa Ha (HOPMUPOBAHHE CIEAYIOUINX KOMIIETCHIMHA, B
coorBercTBuH ¢ ®I'OC BO n OIIOII BO no nanpasnenuto noarotosku 01.04.02 — [Tpuxknannas
MaTeMaTHKa U HHpopMaTuka (YypoBEeHb MaruCTpaTyphl):

yHuBepcajabHbIX (YK):

Kon u conep:xxanmne HNHanKkaTophl JOCTHKEHUS KOMIIETEHIHIA
KOMIIETeHIIUH
OIIK-1. Cnocoben OIIK-1.1. CnocoOeH HaillTU ONTUMAJIbHBIE MTOIXO/IbI K PEIICHUIO
pelaTh akTyajlbHbIE aKTyaJbHbIX 33Jja4 (yHAAMEHTAILHON U MPUKIAJHOW MaTeMaTHKHI
3anaun QynnamenTtansHoi | OIIK-1.2. CrocoGen pemars 3a1a4un GyHIaMEHTAIBHOM 1
U IIPUKIIAHON MIPUKIIAJHOW MATEMATUKU.
MaTEeMaTHKH.

B pesynbpTaTe 0CBOCHHS AUCIUTUIMHBI 00YJArOIITUICS JOJKEH:

3HaTh:

- IOCTAHOBKY U YCJIOBHSI Pa3peIIMMOCTH KIIACCHYECKUX 3a/1a4 MaTeMaTH4YeCKol (DHU3HKY;

-METOAbI HCCIICIOBAHUS yCJ'IOBI/II\/II paSPGIHI/IMOCTI/I HaanBHO-KpaeBOﬁ 3agadyu st
Han}I)KeHHOFO ypaBHeHI/ISI TeHHOHpOBO)IHOCTI/I;

-METOJIbl HMCCJIEAOBAHUS YCJIOBHM pa3pemrMOCTH TNEpBOM KpaeBOM 3adaud s

Harpy»keHHoro oneparopa llIrypma-JInysuis;



-METOJIbI anmpokcuMaruu auddepeHuaIbHbIX 3a/1a4 KOHEYHO-PA3HOCTHBIMU CXEMaMH,

-IIpOrpaMMHBIE CPEACTBA U IAKEThl IPHUKIAJHBIX IporpaMM JUId pealn3anun
BBIYHUCIINTCIIBHBIX MCTOI0B.

YMmerh:

-peau30BbIBaTh Ha OJIHOM W3 AITOPUTMHYECKUX S3BIKOB BBICOKOTO YPOBHS UYHCJICHHBIC
MCETOAbI peLHeHI/ISI 3a1a4 MaTeMaTquCKOﬁ (1)I/I3I/IKI/I,

-I10JIb30BaTbCA I'OTOBBIMHU HpOFpaMMaMI/I JJI pemeHI/m 3a1a4 MaTeMaTI/I‘-IeCKOf/'I CI)I/ISI/IKI/I
KOHEUYHO-Pa3HOCTHBIMU METO/IAMH;

-OLICHMBATh TOTPEITHOCTH BBIYUCIUTEIBHBIX METOJIOB W IMOTPEUTHOCTH TOJYyYEHHBIX
pe3yJIbTaTOB UX IIPUMEHEHUS.

-METOIaMH HCCIICIOBAaHUS Ha Pa3peIIMMOCTh 33/1a4 MAaTeMaTHISCKON (pU3uKH;
-KOHEYHO-Pa3HOCTHBIMHU METOJIaMHU PEIICHUS 33]1a4 MATeMaTHIECKON (PU3HKH.
-HaBbIKAMH PaOOThI

C IIAKCTaMM IMPHUKIAAHBIX IIpOorpaMM, IIPUMCHACMBIMH JIA

NpUOIMKEHHBIX BBIUMCICHUH TP PEIIEHUH IPUKIIAIHBIX 3aay.

4. Conep:xanue ¥ CTPYKTYpa JMCHMIJIMHBI (MOIYJI51)

Taonuya 1. Cooeprcanue oucuyunaunvt «lIpumenenue yucieHHbIX MEMOO08 NPU peuieHUuU
3a0ay mamemamuueckoil puzuxkuy, nepeueHsb OUEHOUHbIX CPeOCH 8 U KOHMPOIUPYEMbIX

KOoMnemeHyuil
Kon
Ne HaumenoBanue KOHTpoJnpyemoiif HaumeHoBanme
n/n pazaeJia/TeMbl (LGP STIIIR [REIE KOMIIETEHIIM U OLIEHOYHOTI' 0
(nu ee yacTn) cpencTBa
1 2 3 4 5
1. | Knaccuueckue n Kpaessie 3amaun s OAY OIIK-1 [IpakTnueckas
HEKJIACCUUYECKHUE BTOPOTO MOPSJIKA. pabota (I1P),
3aJ1aun HauansHo-KkpaeBas 3agaua JloMaritHee
MaTeMaTHYeCKOU JUISL HATPYKEHHOTO 3amanwue (/13),
buzuku YpaBHEHUS pyOexKHBIN
TEIUIONPOBOIHOCTH. koHTpoJb (PK)
3amava Komm ayis
BOJIHOBOT'O YPaBHEHUS C
HEJIOKAJIbHBIM YCIIOBUEM.
2 | UuclneHHBIE METObI Koneuno-pazHocTHbII OIIK-1 I1P, 13, PK
perieHus METOJ pEIIEHUST KPaeBOil
CTallMOHApHBIX 3a1a4 | 3amaun it OAY Broporo
MaTeMaTU4eCKON TopsiIKa.
bu3uKu
3 | YucneHHBIE METOIBI Merop ceTok perieHus OIIK-1 I1P, JIP, 13, PK
peneHus Ha4aJIbHO-KPaeBOU 3a/1a4n
HECTallMOHAPHBIX JUISl ypaBHEHUS
3aja4 TEIJIONPOBOIHOCTH. MeTox
MaTeMaTHYCCKOM CETOK pEeILECHUS 3a/1a4l
bu3uku Konm nig BomHoBOro

5




ypaBHEHHUS.

YucaeHHbIE METOABI Merop ceTok perieHus OIIK-1 I1P, JIP, 13, PK
perieHus HavYaJIbHO-KPAeBOM 3a/1a4n

HEKJIACCUYECKHX 3a/ia4 | U1 HarpyXEHHOTO

MaTeMaTH4eCKOM ypaBHEHUS

bu3uKu TEIIONPOBOTHOCTH.

OO6mmas TpyI0€MKOCTh TUCIUTUIHHBI COCTaBISIET 4 3a4eTHBIE enuHUIbI (144 yaca).

Tabauya 2. Cmpykmypa oucyuniunst «lIpumenenue yucieHHbIX MEMOO06 NPU peuieHuU

3a0ay mamemamuyeckou Quzuxkuy»

TpyroeMkocTh
Buna pa6orsl 9YacoB / 3a4eTHBIX eIMHHUIY

1 cemecTp Bcero
OO6miast Tpy10eMKoCTh (B yacax) 144 144
KonrakTHas pa6ora (B yacax) 51 51
Jlexyuonnsie 3anamus (J1) 17 17
Ilpaxmuueckue sanamus (113) 34 34
Cemunapckue 3auamus (C3) - -
Jlabopamopuwsie pabomut (JIP) - -
CamocrosiTesibHas padoTa (B 4acax), B TOM YHCJe 34 34
KOHTAKTHasi padora (BHe ayAuTOpPHAas1):
PacuetHo-rpaduueckoe 3aganue - -
Pedepar (P) - -
Occe (D) - -
Konrponsnas pabdora (KP) - -
CaMoCTOATEIbHOE N3YUYEHUE PA3/IEIIOB 84 84
Kypcosoii npoexT (KII), kypcosas padora (KP) - -
[TonroroBka u MpPOX0OXkKAEHNUE TPOMEKYTOUYHOU aTTECTALIUU 9 9
Bua npoMexkyTo4HoO# aTrecTanmu 3a49€T 3a49€T

Tabnuua 3. Jlekuyuonnwvie 3anamus

1‘3‘121 Tema

1. Beenenue. Kinaccuueckue v HeKJIacCH4ecKre 3a1a4i MaTeMaTH4eCKON (U3UKH.

2 Kpaesble 3a1aun a1 00bIKHOBEHHOTO U depenansHoro ypasaenus (O1Y) Broporo
TOPSIZIKA.

3. MeTtoa anpHOpHBIX OIIEHOK JI0Ka3aTeNIbCTBA €MHCTBEHHOCTH PEIICHHs KPAaeBbIX 3a/1a4
Juist uddepeHIanbHbIX ypaBHEHUH.

4. Anmnpokcumanus npocTelmux quddepeHraibHbIX oneparopoB. OLeHKa MOrpelHOCTH
ATNIPOKCHMAITUH.

5. Merton ceTok pemenus 3agauu Jupuxie s ypaBuenus Jlamnaca.

6. HauansHO-KpaeBas 3amada Al ypaBHEHHUS TeIUIonpoBogHocTH. Meton @ypse.

7. Metox ceTok mpuOIMKEHHOTO PEIICHHS Ha4albHO-KPAaeBOU 3a/1auu /U1l YpaBHEHUS
TETJIONPOBOAHOCTH.

8. 3anaua Ko 11 BOJTHOBOTO YPaBHEHUS C HEJIOKAIBHBIM YCIIOBUEM.
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9. UucnenHblii MeTO1 penieHus 3aaaun Ko 1711 BOJTHOBOTO YpaBHEHUSI C HEJIOKAJIbHBIM
YCIIOBHEM.
10. | [lepBas kpaeBast 3a/1a4ya JJ1s1 HArPYKEHHOT'O YPAaBHEHUS TEIUIONPOBOAHOCTH. Y CIIOBHS
pa3peHIMMOCTH.
11. | YucneHHbI METOJ PELICHU MEPBOM KPaeBOM 3aJ1a4uu sl HArPY>KEHHOTO ypaBHEHUS
TEIJIONPOBOIHOCTH.
Taénuya 4. llpakmuueckue 3anamusn
Ne
Tema
n/n
1. Brenenue. Kinaccuueckue u HEKJIACCHYECKHE 3a/1a9d MAaTEMAaTHUECKOM (PU3HKH.
) Mertoa anpuOpHBIX OLICHOK JI0KAa3aTeIbCTBA €AMHCTBEHHOCTH PEILICHUS KPAEBBIX 3a]1a4
) Juist nuddepeHIanbHbIX ypaBHEHUH.
3. MeTo mpOoroHKH peleHus] CUCTEMbI TIMHEHHBIX anreOpandyecKux ypaBHEHHH.
4. Merton anpuOpHBIX OLICHOK JI0KA3aTEIbCTBA CXOUMOCTH KOHEYHO-PA3HOCTHBIX CXEM.
5. [TpubmmkenHoe perienue 3agaun Jupuxie mis ypaBHenus Jlamnaca.
Metoa ceTok NPUONMKEHHOTO PEIICHUS HAvYaJbHO-KPAaeBOW 3a7aud Ui YpaBHEHUS
6. TEIUIONPOBOAHOCTH.
Merong cerok pemieHus 3amauyd  Komm Juisi  ypaBHEHUSI TEIUIONPOBOJHOCTH C
7. HEJIOKAJbHBIM YCIIOBUEM.
Koneuno-pa3HocTHasi cxemMa HavyaJlbHO-KpaeBOW 3a7aud NIl Harpy>KEHHOTO YpaBHEHUS
8. TEIUIONPOBOAHOCTH.
ANTOpUTM pelIeHUs] KOHEYHO-PAa3HOCTHOM CXEMbI Ui Harpy>KeHHOrO ypaBHEHUs
9. TETJIOTPOBOIHOCTH.
Peanuzanus Ha KOMIBIOTEpE AITOpUTMa MPUOIMKEHHOTO PELICHHs MEepPBOM KpaeBOM
10. | 3anaum qus Harpy>X€HHOTO YpaBHEHMS TETUIOMPOBOIHOCTH.
12. | BBenenue. Kiaccuueckue n Hekiaccuueckue 3alaqyd MaTeMaTHUECKON (PU3HKH.
Taénuya 5. /labopamopnsie pabomut
Ne
Tema
n/n
1. | JIaboparopHble pabOThl HE MPETYCMOTPEHBI
2.
Taobnuya 6. Camocmoamenvhnoe uzyuenue pazoenoe OUCYUNIUN
Ne
w/n Bomnpochl, BBIHOCMMBbIE HA CAMOCTOSITEJIbHOE U3yYeHHne
1. | Meronst Monte-Kapio pemenns nuddepeHnyanbHbIX ypaBHEHUI.
2. | Meron cerok pemienus 3anaun Jupuxie mis ypaBaenus [lyaccona.
3.

S. OueHo4YHbIe MaTepUAJIbI JJISl TEKYLero u py0e;KHOro KOHTPOJISl yCIlieBaeMOCTH U




NMPOMEKYTOYHOM aTTeCTALMHU

KoHeuHnblMu  pe3ynbTaTamMu OCBOEGHMsS IporpaMmbl  aucuMiuiuHbl — «I[Ipumenenue
YHCIEHHBIX METOJOB TMPH pENICHHH 33a7ad  MaTeMaTHYeCKOH  (U3MKH»  SBISIOTCS
c(hOpMUPOBAHHbBIE KOTHUTUBHBIE IECKPUITOPHI «3HATHY, KYMEThY», «BIAJETh», PACIHCAHHBIC T10
OTJIeNbHBIM KoMMeTeHIUsAM. DopMupoBaHUE 3TUX JECKPUITOPOB MPOUCXOAUT B TEUCHHUE BCETO
ceMecTpa TI0 dTaraM B paMKax pa3IMYHOTO BUJa 3HAHUH U CAMOCTOSITEIILHON paOOTHI.

B xone u3ydeHus AMCHMILTUHBI MPEIYCMATPUBAIOTCS MEKYWUll KOHMPOIb, PYOEIiCHbIlL
KOHMPOTb U NPOMENCYMOUHASL AMmMecmayusl.

Koumponvnvie meponpuamus no oOucyuniunme TIPOBOASTCS B COOTBETCTBHUH C
[TonoxenneM o0 OaUIbHO-PEUTHHTOBOW  cucTeMe artectanuu  oOywaromuxcst KBI'Y
(19.01.2016r.). Onenka ycreBaeMOCTH OOYYAIOIIUXCS OCYIIECTBISIETCS B XOJE€ TEKYIIETO M
pPYOEKHOTO KOHTPOJISL, @ TAKXKE MPOMEKYTOUHOMN aTTeCTaIlUu.

5.1. OueHo4HbIe MaTepHAJIbI Il TEKYIIEr0 KOHTPOJIS

Lleny mekyweeo konmponsi — OLUEHKa pe3ylbTaToB pabOThl B CEMECTPE U OOecreueHue
CBOEBPEMEHHOW OOpaTHOM CBSI3W, ISl KOPPEKIUU OOY4YEHUs, aKTHBU3AIMH CaMOCTOSTEIbHOU
pabotel obOyuaromerocsa. OOBEKTOM TEKYIIErO KOHTPOJIS SIBISIOTCS KOHKPETH3UPOBAHHBIC
pe3ynbTaThl 00ydeHus (yueOHbIe TOCTHKEHUS) IO AUCIUILITHHE.

Texywuii KOHmpob YCUEBAEMOCTH OOECIICYMBACT OIEHUBAHUE XOJa OCBOCHHS
TUCIUIUINHBL «Hekiraccnyeckue ypaBHEHHUS MaTeMAaTHUECKON (DU3UKW» M BKIIFOYAET: OTBETHI Ha
TEOPETHYECKUE BOMNPOCHI HA MPAKTUYECKOM 3aHSATUHU, PEIICHHWE MPAaKTHUUECKUX 3adad U
BBIIIOJIHEHUE 3aJJaHUM  Ha NOPAKTUYECKUX 3aHATHUSX, CaMOCTOATEIbHOE  BBINOJHEHUE
WHIUBUIYAJIbHBIX JIOMAITHUX 33JJaHUN C OTYETOM (3aIUTON) B YCTAHOBJICHHBIN CPOK.

OneHka KauecTBa TOJIOTOBKM Ha OCHOBAaHWM BBIMOJHEHHBIX 3aJaHUN  BeIETCA
npenogaBareneM (C OOCYXJACHHEM pe3ylbTaToB), Oalibl HAYUCIAIOTCS B 3aBHCHUMOCTH OT
CJI0’KHOCTH M KayeCTBa BHITIOJIHEHHUS 3aJaHUsI.

5.1.1. Bonpocwet no memam oucyunaunst «Illpumenenue yucieHHvlIX Memoooe npu peuieHuu
3a0ay mamemamuueckoi uzuxu»y (Konmponupyemoie komnemenyuu OITK-1)

Tema 1.
1. ToxnectBo Jlarpanxa.

2. HavanbHo-KpaeBas 3aja4a Jij1sl ypaBHEHHUS TEIIonpoBoaHOCTH. Meton Dyphe.
3. 3anmava Koim /17151 BOJJHOBOTO YPaBHEHHS.

4. HauanbHO-KpaeBas 3a/1a4a i HarpyXEHHOTO YpaBHEHUS TEIJIONPOBOAHOCTH.
5. KpaeBas 3aaya Jij1s1 BOJIHOBOTO YPaBHEHUSI C HEJIOKAIBHBIM YCITIOBHUEM.

Tema 2.

1. Cerku u ceTouHble (QYHKIIH.



2. PazHocTHas anmpokcuManus IpocTermmx qudGepeHIMaibHbIX OTIepaTOPOB.

3. MeToa MPOrOHKM PEIICHUS CUCTEMbI JIMHEWHBIX anreOpandecKux ypaBHEHMH C Tpex-
JIMarOHAJIbHON MaTpPULICH.

Tema 3.

9. Merox ceToK peleHHs Ha4aJIbHO-KPAEeBOM 3aja4ul Ul yPaBHEHUS TEIUIONPOBOJIHOCTH.

10. SIBHas yeThIpeXTOUEUHAs ABYXCIIOIHASA CXEMa.

11. HesiBHast yeTpIpexTOUeUYHAs ABYXCIIOMHHAS CXEMa.

Tema 4.

13.MeTon CeTOK pelieHus HadabHO-KPAeBOM 3a7ayd JJIsl HArpy)KeHHOI'O YpaBHEHMs

TEIUIONPOBOIHOCTH.

14. AAropuT™ perieHus: KOHEYHO-Pa3HOCTHOM CXEMbl METO/IOM OKalMJICHHUS.

15. PazHOCTHBIE CXEMBI Ul BOJTHOBOT'O YPaBHEHUS.

16. YcnoBus ycTOWYMBOCTH Pa3HOCTHBIX CXEM ISl BOJIHOBOT'O YPAaBHEHMSI.

17. Meton cetok perienus 3aaun Ko a1 BOJHOBOTO ypaBHEHHS.

Tema 5.

18. KoHeuHO-pa3HOCTHasi cXeMa Ha4yalbHO-KPAaeBOW 3alaudl Ul HAarpy)K€HHOIO YpaBHEHMS

TEIUIONPOBOIHOCTH.

19.AnropuT™M pelleHHsT KOHEYHO-Pa3sHOCTHOM 3ajaud Uil Harpy>KeHHOIO YpaBHEHMsI

TEIUIOIPOBOIHOCTH.

20. KoHe4yHO-pa3HOCTHAs cXeMa KpaeBOW 3a/aud I BOJIHOBOTO YPAaBHEHMS C HEJIOKAJIbHBIM

YCIIOBUEM.

21. AunroputM pelmieHHss KOHEYHO-Pa3HOCTHOM 3afayd JJisi BOJIHOBOTO YpaBHEHHUS C

HCJIOKAJIbHBIM YCJIOBUCM.

Kpumepuu ¢opmuposanus oyenox (oyenuganus) ycmnozo onpoca

YcTHBIN OIIPOC ABJIICTCA OJAHHUM H3 OCHOBHBIX CII0CcO00B yqéTa 3HAHUI 06yqafomeroc>1

10 JUCHMUIIIIMHE ((HpI/IMeHeHI/Ie YUCJICHHBIX MCTOAOB IIPU PCHICHUH 3ajayd MaTeMaTHIECKOI

Gu3uku». Pa3BEpHYTHII OTBET O00ydYaroLIErocs [ODKEH IPEACTaBIsATh COOOW CBS3HOE,

JJOTHYCCKHU ITIOCIICO0OBATCIIBHOC COO6H_ICHI/IC Ha 3aJaHHYIO TEMY, IIOKa3bIBaTb C€ro YMCHHUC

MMPUMCHATH OIPCHCIICHUA.

B pesynprare ycTHOTO Ompoca 3HaHHWs, OOYYaIOIIErocsi OIEHUBAIOTCS IO CICIYIOIIeH

IKaJe:

KoaunuecTBO

Kpurepun onennBanus
0aJ1710B purep =

5 OO6yuarommiics
- TIOJTHO M3J1araeT U3y4yeHHbI MaTepual, 3HaeT Bce (hOpMYITbl, MPUMEHsIEMbIE
METOAbI U UX TOYHOCTD,




- IOHUMAET MaTepuall, MOXKeT 00OCHOBATh CBOM CYX/I€HUS, IPUMEHUTh 3HAHUS
IIPU PEUICHUU MPAKTUYECKUX 3a]a4 U JaOOpaTOPHBIX 3aJaHUN TS
CaMOCTOSATEJILHOIO BBIITOJTHCHUS;

- M3J1araeT MaTepua I0CIeA0BaTeIbHO U IPAaBUIIbHO C TOYKHU 3pEHUS HOPM
JIMTEPATYPHOTO A3bIKA.

4 OOyuarommiicst 1aéT OTBET, YOBIETBOPSIOIINI TEM ke TPEOOBAHUSM, UTO U
s «5» 6aIoB, HO IOMYCKAeT HECYIIECTBEHHbBIE OMOKH, KOTOPBIE CaM ke
UCTIPABIISIET, U HEKOTOPbIE HEJOUETHI B TIOCIIEI0BATEIBHOCTH M O(OPMIICHUH
M3J1araeéMoro Marepuaia.

3 OOyuaromuiics 0OHapyKMBaeT 3HAHUE ¥ IOHUMAHUE OCHOBHOTO MaTepHaa 1o
JTaHHOM TeMme, HO:

- U3J1araeT MaTepual HemoJHO U IONyCKAeT HETOUHOCTH B ONIPEIeTICHUU
MOHSATHH, 3HAHUH METOMIOB, HX TOYHOCTH;

- HEe yMEeT JOCTAaTOYHO IIyOOKO M JI0Ka3aTeIbHO 000CHOBATH CBOM CYXKICHUS U
MIPUMEHSATHh METO/IbI;

- M3J1araeT MaTepuaj HemoCaeAOBaTeIIbHO, JOMYCKAECT ONTHOKY.

2 OOyuaroniuiicss 0OHApYKUBACT HEMOJIHOE HE3HAHUE HEKOTOPOM YacTH pasJiena
M3y9aeMOro MaTepuaa, JOIMyCKaeT OMHMOKN B POPMYITHPOBKE U (hOpMYIIax,
MIPH OIIEHKE TOYHOCTH METOJIOB.

1 OOyuaromuiics 0OHapyKMBaeT HE3HAHUE HEKOTOPOI YacTH pazjiena
M3y4aeMoro Marepuaa, JOIyCKaeT CyIEeCTBEHHbIE OINOKU B (OPMYIUPOBKE
u (popMyJiax, Ipu OLEHKE TOUHOCTH METOJIOB.

0 OOyuaromuiics oOHapy>KUBaeT He3HaHHE OOJIbIICH YacTu pasjeia u3y4yaeMoro
MaTepuaia, JOIycKaeT OIHMOKH B (HOpMYITHPOBKE U (hopMyIiax, IPH OICHKE
TOYHOCTH METOJIOB.

banner  Moryr craBuUThCS HE TOJBKO 32 €IWHOBPEMEHHBIH OTBET, HO H 3a
paccpeOoTOUYEHHBI BO BpPEMEHH, T.e. 32 CYMMY OTBETOB, JaHHBIX OOydYarolUMCS Ha
MPOTSKCHUH 3aHSITHSL.
5.1.2. Ouenounvie mamepuansl 0141 CAMOCMOAMENLHOU PAOOMbL 00yUAIOULE20CA
(munoevie 3a0auu) (konmpoaupyemoie komnemenyuu OIIK-1)
[lepeueHs TUIMOBBIX 3a/1a4 U1 CAMOCTOSITENIbHOM paboThl chOPMHUPOBAH B COOTBETCTBUU
C TEMATHKOW MPAKTUYCCKUX 3aHITHH MO JuctuIuinHe «[IprMeHeHne YMCIIEHHBIX METOJIOB TIPU

pELIeHNH 3a]1a4 MaTeMaTH4YeCKON (PU3UKI.

1. Pa3paboTaTh KOHEYHO-PA3HOCTHYIO CXeMY Ha paBHOMepHOH ceTke ¢ marom h=0.1 3agaun
y-y=Ly()=1y()=0.
[TocTponThs anropuT™M pemIeHHs KOHEYHO-Pa3HOCTHOM cxeMbl. COCTaBUTh IpOrpammy,
pEeaANM3YIOLIYI0 IIOCTPOCHHBIM AJITOPUTM.
Haiitu TouHOE penieHue, OleHUTh MOTPEUTHOCTh MPUOIMKEHHOTO PEILICHHS.

2. PemmnTh KOHEYHO-PAa3HOCTHBIM METOAOM KPAEBYIO 3a]1a4y JUIsl HArPy>KEHHOTO

oneparopa typma-JInyBuss:
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4.

y'—4y-y(0.5) =1,y (0) =y (1) = 0.

[TocTpouTh anropuT™M peuieHusi KOHEYHO-Pa3HOCTHOH cxembl. COCTaBUTH IIPOrpaMmy,

peanu3yrouyto MOCTPOEHHBIA AJITOPUTM.

Haiitu TouHOE perieHue, OLeHUTh MOrPEUIHOCTh TPUOIHKEHHOTO PEILIEHUS.

Pemmths METOIOM CETOK HaYaJIbHO-KPAEBYIO 33/1a4y JJIsl yPaBHEHUS TEIIONPOBOJIHOCTH
u =u,,, 0<x<l,

u(0,))=0, u(l,r)=0, 0<t<1,

u(x,0) =sin (nx)

¢ maroM 1=0.1 no ocu Ot u ¢ marom h=0.125 no ocu Ox:

a) OCTPOUTH AJTOPUTM PELICHMS 3a]]aul 10 YUCTO IBHOW CXEME;

0) MOCTPOUTH AJITOPUTM PELICHUS 334a4U 10 YHCTO HESIBHOW CXEME;

B) IOCTPOUTH AJITOPUTM pelieHus 3a1a4yn no cxeme Kpanka-Hukoncona;

0) COCTaBUTb IPOrpaMMy, pEaTU3yIOLIYIO0 IOCTPOESHHBIE AJITOPUTMBI;

B) HaliTW TOYHOE pelIeHHE, OLIEHUTh MOTPEIIHOCTh MPUOINKEHHOTO PELICHUS M0 KaXKIOMY

N3 aJITOPUTMOB.

Pemnte METOOM CETOK HAYaJIbHO-KPAEBYIO 3a7ady Ul Harpy»KEHHOTO YPaBHEHUs

TCILJIOIIPOBOAHOCTH

u, =u, + u(0.5,1), 0<x<1,
u(0,t)=0, u(l,)=0, 0<t<1,

u(x,0) =sin (nx)

¢ maroM 1=0.1 mo t u h=0.125 mo x:

a) MOCTPOUTH AJTOPUTM PEIICHHS 10 HESIBHOU CXEME;

0) COCTaBUTH MPOTPAMMY, PEATU3YIOIIYIO TIOCTPOCHHBIN aJITOPUTM;

B) IPOBEPUTH Pa3pabOTaHHbIM METOJ] Ha TECTOBBIX IPUMEPAX;

5. Pemutrs METOIOM CETOK Ha4YaJIbHO-KpAacBYO 3aJdavdy MAJId HArpy>KCHHOI'O YpPaBHCHUS

TCIJIOIIPOBOJHOCTH
u, =u,+ u(0.5,1), 0<x<lI,
u(0,¢)=0, u(l,1)=0, 0<t<l,

u (x,0)=x(1-x)
¢ marom 1=0.1 mo t u h=0.125 no x;
a) IOCTPOUTH AITOPUTM PEIICHUS IO HESIBHOM CXEME;

0) COCTaBUTPH MPOTPAMMY, PEATU3YIOIIYIO IOCTPOCHHBIN aJTOPUTM;
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B) MPOBEPUTH pa3pabOTaHHBIN aJITOPUTM Ha TECTOBBIX MTPUMEpax.

Memoouueckue pexomenoauuu no peuieHuIo 3a0ay

[Mpuctynas k pemieHWro 3aaad, HeOOXOIUMO BHHUMATEIBHO H3YYUTh TEOPETUUYCCKUUN
MaTepuai Mo TemaM, pa3o0paTh MNPUBOAMMBIE B TEOPETUYECKOM MaTepuaie KaKIOW TEeMbI
npumepsl. [Ipy BBINOIHEHUN 33aJJaHUN UCTIONB3YIOTCS (OPMYJIBl U METO/BI, MIPEICTaBICHHbBIE 110
KaXJI0M TEME.

[lens 3amanuii — cPOPMHUPOBATH HABBIK PEIICHHUS MPAKTUYCCKUX MPHUKIAIHBIX 3aj1ad,
HaBBIK OLIEHKM TOYHOCTH IMOJYYEHHOTO PELICHHs M aHallu3a MOBEIEHHs OLIMOOK, YTO SIBISETCS
HEOOXOAUMBIM IPY IPUMEHEHUU YHCIEHHBIX METOJIOB.

Kpumepuu popmuposanus oyenok no 3a0anHuam 071 camocmoamenbHoi padomaol
odyuarwuwezoca (munoswle 3aoauu)

CamocTosTenbHast paboTa OLIEHUBAETCS CTETIEHbIO OCBOCHHMSI BOIIPOCOB ISt
CaMOCTOSITENIbHOTO U3yUEHUS U MHIMBUyaJIbHBIM BHITIOJTHEHUEM 3aJaHU K IPAKTUIECKUM
3QHSITHSIM.

N3yunTh CaMOCTOSATENBHO:
1. [IpumeHeHnne MeToJa KOHEYHBIX pPA3HOCTEW /il peHIeHHs] MHOTOMEPHBIX 3a1ad
MaTeMaTH4eCKON (U3HKH.
. KoHeuHO-pa3HOCTHBIE CXEMBI TIOBBIIIICHHOTO TIOPSI/IKA alllPOKCUMAITHH.
. MeTo/1bI MOCTPOCHHSI KOHEYHO-PA3HOCTHBIX CXEM.
. MeTo/ibl Hcce1oBaHUSl YCTOMUMBOCTH U CXOJUMOCTH KOHEYHO-PAa3HOCTHBIX CXEM.
. MeTobl perynspusanui HEKOPPEKTHBIX 3a/ad.
. MeTtoa KoJImoKanyu MpuoJIMKEHHOTO peleHns KpaeBbix 3aaa4 st OJ1Y.
. Meron INanepkuna.
. MeTo KOHEUHBIX 3JIEMEHTOB.

. Metox Putna.

S O 0 9 N N Bk~ WD

. [IpuMeHeHne MeTo/1a KOHEYHBIX PAa3HOCTEH B 3a]a4ax TeIIoMaccorepeHoca

B PE3YIbTATC 3HAHUA 06yqafomeroc;1 OIICHUBAIOTCS 11O HUXKEC CJ'IC,Z[yIOH_[eﬁ HIKaJc.

KoaunuecTBoO

Kpurepun onienuBanusa
0aJ1710B purep n

5 OOyuaronuiics mokasai riyOOKue 3HaHHUs MaTepraa 1o MocTaBIeHHbIM
BOIIPOCAM, TPaMOTHO, JIOTUYHO €ro U3JIaraet, CB00OTHO HCIIOIb3YeT
HEoOX0JMMbIe (POPMYJIBI IPU PEIICHUH 3a/1a4.

4 OOyuaromuiics TBEpO 3HAET MaTepHall, TPAMOTHO €ro M3JIaraeT, He JIOMyCKaeT
CYIIECTBEHHBIX HETOYHOCTEH B IPOLIECCE PEIICHUS 3a/1a4;
3 OO6yuaromuiics UMeeT 3HaHUSI OCHOBHOT'O MaTepHaa 1Mo MOCTaBIEHHBIM

BOIIpOCaM, HO HC YCBOMJI €Iro z[eTaneﬁ, AOIYCKACT OTACIIbHBIC HCTOYHOCTHU IIPU
PCUHICHUHU 3aJ1aY.
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OOyuaromuiics UMeeT HeTOJIHOE 3HaHUE U IOHUMaHHe OCHOBHOT'O MaTepuasa

2 0 MOCTABJICHHBIM BOIIPOCAM, HE YCBOMII €T0 JICTAJICH, TOMYyCKaeT HETOYHOCTH
[P PEIICHHUH 3a/1a4.
1 OOyuaromuiics 0OHapyKMBaeT 3HAYNTEIbHEE HE3HAHNE U TOHUMAHUE

OCHOBHOI'O MaT€puaja 110 IoCTaBJICHHBIM BOIIpOCaM, HE YCBOMUJI €TI0 L[eTaneﬁ,
AOIMYCKACT CYIICCTBCHHBIC HCTOYHOCTU IIPH PCIICHUHN 3aa4.

0 OO6yuaromuiics noryckaeT rpyobie OIIMOKY B OTBETE HA MOCTABICHHbBIE
BONPOCHI ¥ IPY PELICHUH 3a/1a4.

bannber  Moryr craBuThCS HE TOJBKO 32 €IMHOBPEMEHHBI OTBET, HO U 3a
paccpeOTOUYEHHBI BO BpPEMEHH, T.e. 3a CYMMY OTBETOB, JaHHBIX OOydJarolIUMCs Ha
NPOTSDKEHUH 3aHATHS.

5.2. Ouenounvie mamepuanvt 01 pyoexrcHo20 KOHMpPoOa

Py6esicnviii konmponb TPOBOAUTCS C LENbIO OMpEeNICHUs] KaueCTBa OCBOCHUS yueOHOTo
MaTepuaia B LeJIOM. PyOeXHbIH KOHTpPOJb OCYyIIECTBISeTCS 1o Oonee WiIM MeHee
CaMOCTOSITENIbHBIM pa3fielaM Kypca U TMPOBOJUTCS MO OKOHYaHMM H3Y4YEeHHsS MaTepuaia B
3apaHee yCTaHOBJICHHOE BpeMs. PyOeKHBII KOHTPOJIb MPOBOAUTCS B BHIE KOJUIOKBUYMOB (MJIH
CaMOCTOSITENIbHBIX, KOHTPOJIbHBIX ) Ha MPAKTHYECKUX 3aHATHIX M TUTIOBBIX TECTOBBIX 33 JaHHA.

B Tedenue cemecTpa mpOBOAUTCS MpU MAKUX KOHMPOJILHBIX MEPONPUAMUL NO 2PAPUKY.

B kauectBe ¢opm pyOexKHOro KOHTPOJS MOXKHO HCIOJB30BaTh TECTUPOBAHHE
(MMCPMEHHOE WM KOMITBIOTEPHOE), TPOBEICHHE KOJUIOKBUYMA WM KOHTPOJIBHBIX padoT.
Boimonnsiemple paboThl JOKHBI XPaHUThCS Ha Kadeape B TEYEHHMH Yy4yeOHOro rojga M IO
TpeOOBaHUIO MPEIOCTABIIATHCSA B Y IPaBI€HUE KOHTPOJIS KauecTBa.

Ha pyOexHble KOHTPOJIbHBIE MEpONpPHATHS PEKOMEHAYETCS  BBIHOCHUTH  BECh
IporpaMMHBIN MaTepua (Bce pas3zesbl) 0 IUCIUILIMHE.

5.2.1. Oyenounvie mamepuainsl 0711 KOJIIOKSUYMOE (KOHMPOIbHBIX padom)

(konmpoaupyemoie komnemenyuu OIIK-1)
OreHOYHBIC MaTepUaIbl U IIKaTa OLIEHUBAHUS ISl KOJUIOKBHYMOB MPUBENCHBI B 1. 5.1.1,

a OLIEHOYHbIE MaTepHaJIbl U IIKalIa OLEHUBAHMS 1151 KOHTPOJIbHOU paboThl — B 1. 5.1.2.
Tunoevie éapuanmol KOHMPOLHBIX pAdOmM:
1. Ha otpeske [0,1], MeTOJOM KOHEUHBIX pa3HOCTEH Ha paBHOMEPHOM ceTke ¢ maroM h=0.125,
HaWTH NpUOIMKEHHOE PEeLICHHE 3a1a4l
u’’-5u(0.375)=2x, u(0)=0, u(1)=0.

HOJ'IyLICHHOC peIICHUC CPABHUTH C TOYHLIM, OLCHUTDH NNOTPCIUIHOCTL B paBHOMCpHOﬁ HOpMC.

2. MeTooM KOHEUYHBIX pa3HOCTENW Ha paBHOMEpPHOU ceTke ¢ marom =0.125 Haltu
MPUOJIMKEHHOE PEIICHNE 3a/1a9u
u’’-9u-5u(0.375)=1, u(0)=0; u(1)=0.
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[TomyueHHoOe pelieHrne CPaBHUTH C TOYHBIM, OLICHUTh OTPEIIHOCTh B PABHOMEPHOW HOpME.

3. Harpyska ypaBaenust u”’-3u(0.2)=1 3agana B TOuke X=
-0

-1

- 0.7

+:0.2

4. Koneuno-pa3znoctHoe otHomenue (y[i+1]-2y[i]+y[i-1])/h/h annpokcumupyer mpou3BOIHYIO
u”’(x(i)) ¢ TOYHOCTHIO

+: BTOPOro HOpsAKa 110 MIary CETKH;

-: TIEPBOTO MOPSI/IKA TI0 ATy CETKHU;

-: YeTBEPTOTO MOPS/IKA TI0 IIAry CETKH;

-. IeCTOro nopdakKa 1o mary CETKu.

5. Koneuno-pasznoctHoe otHomienue (y[i+1]-y[i]))/h annmpoxcumupyet npousBoanyo u’(x(i)) ¢
TOYHOCTBIO

+: IIEPBOTO IIOPSIKA I10 IIary CETKH,

: BTOPOTO TIOPSAJIKA MO [Iary CETKU;

. TPCTHCTO MTOpAAKA I10 Iary CCTKHU,

: YeTBEPTOTO TOPSIIKA 10 ATy CETKH.
1
6. YpaBHenue U, =Uu, . + M(E,I)SIBJI}ICTC}I

-: MapaboIMYECKIM;

+: Harpy>eHHbIM 1apabOIMUECKUM;
-: TUIEPOOINYECKUM;

-: HAarpy>KEHHBIM THTIEPOOTUIYECKUM.

7. 3agauy

u(0,t)=0, u(1,t)=0,

u(x,0)=sin(

pemnts MeTogoM Pyphe, HaiiTh cien pemenus npu x=0.25.

Pa3paboTarh anroput™ pemieHus 3a1a4i KOHEUHO-Pa3HOCTHBIM METOJIOM.
PeanuszoBath pazpaboTaHHBIN QJITOPUTM Ha OJHOM U3 QITOPUTMUYECKHUX S3BIKOB
IIPOrpaMMHUPOBAHUS.
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O1ueHuTh NOrPenIHOCTh PELICHHUS.

Kpumepuu ghopmuposanus ouenok no KOHmpoaIbHbIM MOYKam (KOHMPOIbHbIE paAdOmbl;
KO10K8UYM)
Tekywiuit u pyoestcHvlit KOHmMpPOJib

IIIkana oneHNBaAHUA
Cemectp 0-35 6a/110B 36-50 6a1;10B 51-60 6a10B 56-70 6a;1710B
Yactrnuyaoe nocemenne  [loaHoe uimm gactuanoe| [lonxnoe mnn ITomHoE
3 ayJIUTOPHBIX 3aHSATHUH. [TOCEIICHUE YaCTUYHOC IOCEIICHHE
HeynoBnerBoputenbHoe RYyAUTOPHBIX 3aHATUN. | MOCEIICHUE ayIUTOPHBIX
BBITIOJTHCHHC HactuuHnoe ayIUTOPHBIX 3aHATHIA.
J1a00PATOPHBIX U BBITNIOJIHCHUE U 3aIlMTa | 3aHITHI. ITonmHoE
MPaKTHIECKUX PaboT. ITabopaTOPHBIX U ITonHoe BBIIIOJIHEHHE U
ITnoxas moAroToBKa K MPAKTHICCKUX paOdOT. | BEITIOJHCHUE U 3alATa
OaJUTBPHO-PEUTHHTOBBIM  [BBITIOTHEHME 3alIATa mabopPaTOPHBIX
MeponpusTusiM. CTyIeHT KOHTPOJIBbHBIX padoT, 71abopaToOpHBIX U U IPaKTHYECKUX
HE JIOIyCKaeTcs K OTBETHI Ha MIPAKTHIECKUAX 3aHITUH.
MIPOMEKYTOYHOM KOJUIOKBLYME Ha pabor. Brinonuenue
arrecranmuu OLICHKU BLIHOJIHGHI/IC KOHTpOJ'H)HLIX
<yIOBJIETBOPUTEIBLHO». | KOHTPOJBHBIX PadOT, | paboOT, OTBETHI
OTBETHI Ha Ha
KOJUIOKBHYME Ha KOJUIOKBUYME
OIICHKHU «XOPOIIIO». Ha OIICHKHU
«OTJIMYHOY.

5.2.2. Ouenounvie mamepuanvl 011 RPOMENHCYMOUHOU AMMECMAYUN
(konmpoaupyemoie komnemenyuuOIIK-1)

Lenvio npomesxcymounoii ammecmayuu 10 AucuUIUIMHE «[IprMeHeHne YHCIEHHBIX
METOJIOB MPHU PEIICHUH 3a7a4 MaTeMaTUYECKON (U3UKMU» SBISETCS OLIEHKA KaueCTBAa OCBOCHUS
TUCITUTIMHBI 00YYarOIIUMUCS.

[IpomexxyTounast arrectanus NpeaHa3HA4YeHA /IS OOBEKTHBHOTO TMOATBEPXKICHUS U
OIICHUBAHMUSI IOCTUTHYTHIX PE3YIHTATOB O0yUEHHUS TTOCTIE 3aBEPIICHUS U3YUEHUS TUCITUTIITMHBL.
peanu3anuu IS TEKYIIETOo KOHTPOJIs HauOolee TMOAXOASIIMX OIEHOYHBIX CpPEACTB H
MpeJCTaBIsieT cOoOOM WTOrOBYIO OLIGHKY 3HaHHM B (opMe MpOBEACHUS 3a4eTa, KOTOPHIM
3aKaHYMBAETCS HW3y4YeHUE MUCHUIUTMHBL. OH MOXET MPOBOAUTHCA B YCTHOM M NMHUCHMEHHOM
dbopwme.

Jlnst momycka K 3adeTy oOydaronieMycst Heo0X0AUMO UMETh He MeHee 36 OaioB.

Bonpocbwi, évinocumesie na 3auem no oucyuniune
«Ilpumenenue yucnennvix Memooos npu peuieHuu 3a0ay MamemamuiecKoi
duzukuy (konmponupyeman komnemenyusn OIIK-1)
1. ToxnectBo Jlarpanxa.
2. HavanbHO-KpaeBas 3a/1aya JJid ypaBHEHHS TEILUTONpOBOAHOCTH. MeTtoa Dypre.
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10.
11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

3agada Koum 111 BOJHOBOTO YpaBHEHHMSL.

HauanbHo-kpaeBas 3afaya Juis Harpy>K€HHOT'O YpaBHEHHsI TEIIONPOBOIHOCTH.

Kpaesas 3agaua 17151 BOJTHOBOTIO YPABHEHHUSI C HEJIOKAIBHBIM YCIIOBUEM.

CeTku 1 ceTOuHbIE (DYHKIUH.

PazHocTHas annpokcumarys npocTeimmx AupdepeHuaabHbIX OIepaTopoB.

Metoa NpOroOHKM pEIIEHUs] CUCTEMBbl JIMHEWHBIX aireOpanyeckux YypaBHEHHUH C Tpex-
JIMaroHAJIbHON MaTpPULICH.

Mertopn ceToK pelIeHus HayalbHO-KpacBOM 3a/1a4H JJIsl ypaBHEHUS TEIIJIONPOBOJHOCTH.
SIBHas yeThIpeXTOYECUHAs ABYXCIOMHAs CXeMa Ul yPaBHEHUS TEIUIOIPOBOAHOCTH.
HesiBHast yeTbipexToueuHast JBYyXCJIOWHAs CXEMa JUIsl ypaBHEHHUS TEIJIONPOBOJHOCTH.
CeMmeicTBO IIECTM TOYEYHBIX CXEM JJIsl YpPAaBHEHUS TEIJIONPOBOJHOCTH. Y CIOBUE
YCTOHYHMBOCTH.

13.MeTon CETOK pelIeHUs HadaJlbHO-KPAaeBOM 3aJaud Ul Harpy>KEHHOI'O YpaBHEHHS
TEIUIOIPOBOIHOCTH.

14. AAropuT™ perieHus: KOHEYHO-Pa3HOCTHOM CXEMbl METO/IOM OKalMJICHUS.

15. PazHOCTHBIE CXEMBI Ul BOJTHOBOI'O YPABHEHUSI.

16. YcnoBus ycTOMYMBOCTH Pa3HOCTHBIX CXEM JUISl BOJIHOBOTO YPaBHEHHS.

Merton cerok pemenus 3anaun Ko uist BOJTHOBOTO ypaBHEHUSI.

KoHne4Ho-pa3HOCTHAs cXeMa Ha4albHO-KPAacBOW 3aJadd JUIsl HArpy’>keHHOI'O YPaBHEHHS
TEIUIONPOBOIHOCTH.

ANroput™M peleHus KOHEYHO-Pa3HOCTHOM 3aJaud Ul HarpykKeHHOIO YpaBHEHMS
TEIUIONPOBOIHOCTH.

KoHeuHo-pa3HOCTHAs cxeMa KpaeBOM 3a/auu Il BOJHOBOTO YPAaBHEHHS C HEJIOKAIbHBIM
YCIIOBHEM.

ANropuTM pelIeHUs KOHEYHO-PAa3HOCTHOM 3aJauyd ISl BOJIHOBOTO YpPaBHEHHS C

HCJIOKAJIbHBIM YCJIIOBUEM.

6. MeToanveckue MaTepuaJibl, ONpee/IsiioNe Npoueaypbl OLeHUBAHUSA
3HAHMH, yMeHM i, HABBIKOB U (/M) ONBITA AeATEIbHOCTH

VYyeOnass pabotra mno «lIpuMeHeHHE YHCIEHHBIX METOAOB IPHU pELIEHUH 3a]a4y

MaTeMaTHU4ecKoi (PU3MKU» COCTOUT U3 KOHTAKTHON paboThI (JIEKLWHU, MPAKTUUYECKUE 3aHATHUS) U

CaMOCTOSTEIbHOM pa60TBI.

Pacnpedenenue 6a1106 mekyuiezo u pyoeicHo20 KOHmpons

Buj koHTpOJIsA | Cymma 6aj1i10B
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n/n Oomas
cymMMa 1-1 Touka | 2-1 TOUKa | 3-91 TOUKA
B 0aJju1ax

1. | llocemenue 3aHATHH 10 3 3 4

2. Tekymuii KOHTPOJIb: o 30 mo 10 mo 10 mo 10
Brlinonnenue camMocTosATEIbHBIX 0-15 0-5 0-5 0-5
3a/IaHuH (pereHue 3a1a49)

3. | PyOexxkHblii KOHTPOJIb no 30 ao 10 ao 10 ao 10
mecmuposanue 0-12 0-4 0- 4. 0- 4.
KOJLLOKBUYM 0-18 0-6 0-6 0-6

4 HToro cymma Tekyuiero u no 70 ao 23 ao 23 o 24
PY0€eKHOTO KOHTPOJIA

lle]lbIO NPOMENCYMOUHbLY ammecmauuﬁ IO JUCHHUITIIMHE ABJIACTCA OLIICHKA Ka4€CTBa

OCBOCHUA TUCHUIIIINHBI O6y‘IaIOHII/IMI/IC$I.

ITo muciunnuue «YuciaeHHbIe METO b PCLICHUA 3aa4 MaTeMaTH4YeCKOM (1)H31/IKI/I» B

y‘le6HOM I1aHEe ITPEAYCMOTPCHBI Q)opMa HpOMe)KYTOqHOﬁ aTTCCTallMHu — 3K3aMCH BO 2 CEMCCTDPC.

[IpoBoaUTCSI KOMIUIEKCHAsI TPOBEPKA OOYHAIOIINXCS Ha ONPECIICHUE CTETICHH OBJIAJICHUS

S3HAHUAMU, YMCHUSAMU U HaBBIKAMH, ITOJTYYCHHBIMHU Ha 3aHATUAX, @ TAKKC HYTGM

CaMOCTOSITEIbHOM pa6OTBI.

Tumnosbie

3aJaHus,

MMPEACTaBJICHLI B Ta6J'II/II_[C 7.

o0ecreunBaroIme

¢dbopmupoBanue

xkomnerennuit  OIIK-1

Taonuya 7. Pesynomamol 0ceoenus yueOHoil OUCYUNIUHRDL, NOOIeHCAuUe NPOBEPKeE

PesyabTaTsl Nuaukaropsl Bup ouenoynoro OcHOBHBIE OKA3aTEJIH
o0y4eHus AOCTH/KEHH S MarepuaJa, OLICHKH Pe3yJIbTATOB
(KoMIIeTEeHI[NH) KOMIIETEeHIIM i odecnevyuBaoue o0yueHust
(popmupoBanue
KOMIIeTeH I

OIIK-1. Crnoco0en | OIIK- 1.1. Cnoco0en | Tumnosslie 3HaTh: MeTob!
pelarh aKkTyalbHblE | HAUTH ONTHUMAaJIbHBIE | OLIEHOYHBIE MaTeMaTH4eCKOro
3a1auu MIOIXO/IbI K PEIICHUIO | MaTepualbl s MOJIETTMPOBAHUS,
(GyHIaMEHTaJIbHON U | aKTyallbHbIX 3a/1a4 yCTHOTO omnpoca (1. | UHpopMalMOHHbIE

MPUKJIAIHON
MaTeMaTUKH

GbyHIaMeHTalIbHON U
MIPUKJIATHON
MaTEMaTHKH.

5.1.1); TunoBbie
OIICHOYHBIE
MaTepuabl s
KOHTPOJIbHON
pabortsl (1. 5.1.2);
TUTIOBBIE TECTOBBIC
3amanus (1. 5.2.2);
TUTIOBBIC
OLIEHOYHBIE
MaTepHalIbl K

sK3ameny (m. 5.2.3).

TEXHOJIOTMH U OCHOBEI
paboTHI C HUMU

Ymeth: Hcnons30BaTh
METOAbI MATEMATHYECKOTO
MOJEIIUPOBAHUS.

Baagern: Metomamu
MaTeMaTHYECKOTO
MOJICITUPOBAHUS,
uH(OPMAIMOHHBIMU
TEXHOJIOTHSIMHU U OCHOBAaMHM
HX HUCIOIL30BaHMA.
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OIIK-1.2. Criocoben | Tunossie 3natb: CoBpeMEHHBIC

peuaTh 3a1a4u OIICHOYHBIE TEHJICHLIUU
(GbyHIIaMEHTaIbHON M | MaTepHalibl JIIst pa3BUTHUSA, HAYYHBIC U
MPUKIIATHOMN YCTHOTO OIpoca MIPUKJIAIHBIC TOCTHKCHUS
MAaTEMaTUKH. (m. 5.1.1); THTIOBBIE | IPUKJIAHOM MAaTEeMATHKU U
OLICHOYHBIE UH(POPMATUKH.
MaTepHuabl 1JIs Ywmersn: Mcnons3oBarh
KOHTPOJIbHOM COBpPEMEHHBIE TEOPUH,
pab6orsl (1. 5.1.2); METO/Ibl, CUCTEMBI

TUIIOBBIE TECTOBBIE | CPEACTBA
3amanwms (1. 5.2.2); | IPUKIAIHOW MaTEeMAaTHKU U

THIIOBbIE MH(POPMALIMOHHBIX
OLICHOYHBIE TEXHOJIOTUH JUIsl pEeLICHUS
MaTepUabl K 3a/1a4 110 TeME Hay4YHbIX

sk3ameny (1. 5.2.3). | ucciaea0BaHMil.

Baaaers: HaBbikamu
COOJIIOJICHHSI TEXHUKU
0e301acHOCTH IpH padboTe B
HAaY4YHO-UCCJIEA0BATEIbCKON
J1a00paTOPHUH.

7. Y4eOHO-MeTOaAMYeCKOe OOecniedeHre TUCIUTITTHHBI

7.1. Hopmamueno-3axkonooamesibHble aKknibl
. [lpuxkaz MunoOpuayku Poccun ot 06.04.2021 No 245 "OO6 yrBepxknaenuu Ilopsnka
OpraHM3allMil W OCYILIECTBJICHHS O0Opa30BaTENbHON [EATENHHOCTH MO 00pa30BaTEIbHBIM
mporpaMMaM  BBICIIEro OOpa3oBaHMsl - Mporpammam OakajgaBpuara, Hporpammam
CrienManuTeTa, MNporpaMMmaM maructpatypel” (3apeructpupoBano B Muniocte Poccun
13.08.2021 N 64644).
. @enepanbHBIl TOCYAAPCTBEHHBI 00pa30BAaTENbHBIM CTaHIAPT BBICIIETO OOpPa30BaHUS TIO
HanpasyieHuto noaroroBku 01.04.02 — «[Ipuknaanas matemaTnka U UHpopmatuka (ypoBeHb
MarucTpaTrypsl)», YTBEPKIEHHBIH MpukazoM MuUHHCTEpCTBA OOpa3oBaHUs U HAYKH
Poccuiickoit @enepanuu ot 10 ssuBaps 2018r. Ne 13 (3apeructpupoano B Muntocte Poccun
06.02.2018 Ne 499393).
. ®enepanbublii 3akoH "O0 obpazoBanuu B Poccuiickoit denepanuu” ot 29.12.2012 N 273-D3
http://www.consultant.ru/document/cons_doc LAW 140174/

7.2. Ocnosnasn numepamypa
Boesonun B.B. BerunciurensHas maremMaTika U CTpyKTypa anroputmoB. Mocksa: M3nanue

MockoBcKOro YHUBEPCUTETA, 2010, 168c. IIpocmoTp daitna

91459 99a74a034bb9a0232401a5695f39d734 - FileSkachat.com

BepxoOunkuit B.M. OcHOBBI 4HCIeHHBIX MeTOA0B. M.: Bricmas mkomna, 2002. [Ipocmotp

daiina 91459 99a74a034bb9a023a401a5695f39d734 - FileSkachat.com
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http://www.consultant.ru/document/cons_doc_LAW_140174/
https://fileskachat.com/view/91459_99a74a034bb9a023a401a5695f39d734.html
https://fileskachat.com/view/91459_99a74a034bb9a023a401a5695f39d734.html
https://fileskachat.com/view/91459_99a74a034bb9a023a401a5695f39d734.html
https://fileskachat.com/view/91459_99a74a034bb9a023a401a5695f39d734.html

3. Camapckuit A.A. Teopus pasHocTHBIX cxeM. -M.: Hayka, 1989. bookl1977.pdf -

Sunekc.JlokymeHTsl (yandex.ru)

4. Camapckuii A.A., I'ymun A.B. Yucnennsie metonsl. -M.: Hayka, 1989. book1989.pdf -

Slunekc./lokymeHnTsI (vandex.ru)

5. TuxonoB A.H., Camapckuii A.A. YpaBHeHUs: MaTeMatnueckoi ¢usuku. M.: Hayka, 1972.

Tuxonos - Ypasuenus Mmaremartrnueckoi dhuzuku.pdf - Junekc./lokymenTsl (yandex.ru)

6. TuxonoB A.H., BacuneeBa A.b., CBemnukoB A.I'. [luddepennnansasie ypaBHEeHUS. M.:
Hayka, 1980.
7.3. /lononnumenvhasn tumepamypa
1. Kanutkun H.H. Yucnennsie metozsl. - M.: Hayka, 1978, 512c.
2. PamukoB B.U., Pomans A.C. YucneHnHnble MeTonbpl pemieHus: pusmdeckux 3agad. CaHKT
[TetepOypr: Jlans, 2005, 208c.

7.4. Ilepuoouueckue uzoanus
. )KypHan BEIUMCIUTENEHOW MaTeMaTHKU 1 MaTeMaTinaeckoi pusuku OKBM nu MO)

—

2. Bectauk COI'Y. Cepus «EctecTBeHHBIE HayKn», BiagukaBkas.
3. Wssectus KbHII PAH. Hanpuuk.
7.5. Humepuem-pecypcol

—

http://www.EXPonenta.ru

http://iem.phys.dcn-asu.ru/stud/VM/vmii.html

http://Math.ru

http://electrolibrary.narod.ru

http://lib.mexmat.ru

http://math-portal.ru

http://uchites.ru

http://softlab-portable.ru

A S N

http://intuit.ru
10. http://eduScan.net

11. http://ph4s.ru

[Ipn npoBeaeHUU 3aHATUN JIEKIMOHHOIO THIA MPAKTUYECKUX (CEMUHAPCKHUX) 3aHATUN
UCTIOJIB3YIOTCS CBEACHUS 00 3JIEKTPOHHBIX MH(OPMAIIMOHHBIX pecypcax, K KOTOphIM oOecIiedeH

JOCTYM JUIs mojib3oBaTeneit oubnmorexku KBI'Y.

Ilepeyenb aKTyaIbHBIX 3JIEKTPOHHBIX HHGOPMAIMOHHBIX 023 JaHHBIX,
K KOTOPBIM o0ecredeH 10cTyn noJn3osareiasm KbI'Y
(2022-2023 yu. ron)

Ne HaumenoBanne Kparxas Anpec caiita HaumenoBanne YcaoBust
n/n 3JICKTPOHHOT0 XapaKTepUuCTHKA OpraHu3anum- JgocTyna
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https://docs.yandex.ru/docs/view?tm=1649324334&tld=ru&lang=ru&name=book1977.pdf&text=3.%20%D0%A1%D0%B0%D0%BC%D0%B0%D1%80%D1%81%D0%BA%D0%B8%D0%B9%20%D0%90.%D0%90.%20%D0%A2%D0%B5%D0%BE%D1%80%D0%B8%D1%8F%20%D1%80%D0%B0%D0%B7%D0%BD%D0%BE%D1%81%D1%82%D0%BD%D1%8B%D1%85%20%D1%81%D1%85%D0%B5%D0%BC.%20-%D0%9C.%3A%20%D0%9D%D0%B0%D1%83%D0%BA%D0%B0%2C%201989.&url=http%3A%2F%2Fsamarskii.ru%2Fbooks%2Fbook1977.pdf&lr=30&mime=pdf&l10n=ru&sign=dff2ca923a5666ddb0632eaf3117dc9e&keyno=0&nosw=1&serpParams=tm%3D1649324334%26tld%3Dru%26lang%3Dru%26name%3Dbook1977.pdf%26text%3D3.%2B%25D0%25A1%25D0%25B0%25D0%25BC%25D0%25B0%25D1%2580%25D1%2581%25D0%25BA%25D0%25B8%25D0%25B9%2B%25D0%2590.%25D0%2590.%2B%25D0%25A2%25D0%25B5%25D0%25BE%25D1%2580%25D0%25B8%25D1%258F%2B%25D1%2580%25D0%25B0%25D0%25B7%25D0%25BD%25D0%25BE%25D1%2581%25D1%2582%25D0%25BD%25D1%258B%25D1%2585%2B%25D1%2581%25D1%2585%25D0%25B5%25D0%25BC.%2B-%25D0%259C.%253A%2B%25D0%259D%25D0%25B0%25D1%2583%25D0%25BA%25D0%25B0%252C%2B1989.%26url%3Dhttp%253A%2F%2Fsamarskii.ru%2Fbooks%2Fbook1977.pdf%26lr%3D30%26mime%3Dpdf%26l10n%3Dru%26sign%3Ddff2ca923a5666ddb0632eaf3117dc9e%26keyno%3D0%26nosw%3D1
https://docs.yandex.ru/docs/view?tm=1649324334&tld=ru&lang=ru&name=book1977.pdf&text=3.%20%D0%A1%D0%B0%D0%BC%D0%B0%D1%80%D1%81%D0%BA%D0%B8%D0%B9%20%D0%90.%D0%90.%20%D0%A2%D0%B5%D0%BE%D1%80%D0%B8%D1%8F%20%D1%80%D0%B0%D0%B7%D0%BD%D0%BE%D1%81%D1%82%D0%BD%D1%8B%D1%85%20%D1%81%D1%85%D0%B5%D0%BC.%20-%D0%9C.%3A%20%D0%9D%D0%B0%D1%83%D0%BA%D0%B0%2C%201989.&url=http%3A%2F%2Fsamarskii.ru%2Fbooks%2Fbook1977.pdf&lr=30&mime=pdf&l10n=ru&sign=dff2ca923a5666ddb0632eaf3117dc9e&keyno=0&nosw=1&serpParams=tm%3D1649324334%26tld%3Dru%26lang%3Dru%26name%3Dbook1977.pdf%26text%3D3.%2B%25D0%25A1%25D0%25B0%25D0%25BC%25D0%25B0%25D1%2580%25D1%2581%25D0%25BA%25D0%25B8%25D0%25B9%2B%25D0%2590.%25D0%2590.%2B%25D0%25A2%25D0%25B5%25D0%25BE%25D1%2580%25D0%25B8%25D1%258F%2B%25D1%2580%25D0%25B0%25D0%25B7%25D0%25BD%25D0%25BE%25D1%2581%25D1%2582%25D0%25BD%25D1%258B%25D1%2585%2B%25D1%2581%25D1%2585%25D0%25B5%25D0%25BC.%2B-%25D0%259C.%253A%2B%25D0%259D%25D0%25B0%25D1%2583%25D0%25BA%25D0%25B0%252C%2B1989.%26url%3Dhttp%253A%2F%2Fsamarskii.ru%2Fbooks%2Fbook1977.pdf%26lr%3D30%26mime%3Dpdf%26l10n%3Dru%26sign%3Ddff2ca923a5666ddb0632eaf3117dc9e%26keyno%3D0%26nosw%3D1
https://docs.yandex.ru/docs/view?tm=1649324395&tld=ru&lang=ru&name=book1989.pdf&text=4.%20%D0%A1%D0%B0%D0%BC%D0%B0%D1%80%D1%81%D0%BA%D0%B8%D0%B9%20%D0%90.%D0%90.%2C%20%D0%93%D1%83%D0%BB%D0%B8%D0%BD%20%D0%90.%D0%92.%20%D0%A7%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5%20%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D1%8B.%20-%D0%9C.%3A%20%D0%9D%D0%B0%D1%83%D0%BA%D0%B0%2C%201989.&url=http%3A%2F%2Fsamarskii.ru%2Fbooks%2Fbook1989.pdf&lr=30&mime=pdf&l10n=ru&sign=46b691f7f70c7e4d900f54f29e69041d&keyno=0&serpParams=tm%3D1649324395%26tld%3Dru%26lang%3Dru%26name%3Dbook1989.pdf%26text%3D4.%2B%25D0%25A1%25D0%25B0%25D0%25BC%25D0%25B0%25D1%2580%25D1%2581%25D0%25BA%25D0%25B8%25D0%25B9%2B%25D0%2590.%25D0%2590.%252C%2B%25D0%2593%25D1%2583%25D0%25BB%25D0%25B8%25D0%25BD%2B%25D0%2590.%25D0%2592.%2B%25D0%25A7%25D0%25B8%25D1%2581%25D0%25BB%25D0%25B5%25D0%25BD%25D0%25BD%25D1%258B%25D0%25B5%2B%25D0%25BC%25D0%25B5%25D1%2582%25D0%25BE%25D0%25B4%25D1%258B.%2B-%25D0%259C.%253A%2B%25D0%259D%25D0%25B0%25D1%2583%25D0%25BA%25D0%25B0%252C%2B1989.%26url%3Dhttp%253A%2F%2Fsamarskii.ru%2Fbooks%2Fbook1989.pdf%26lr%3D30%26mime%3Dpdf%26l10n%3Dru%26sign%3D46b691f7f70c7e4d900f54f29e69041d%26keyno%3D0
https://docs.yandex.ru/docs/view?tm=1649324395&tld=ru&lang=ru&name=book1989.pdf&text=4.%20%D0%A1%D0%B0%D0%BC%D0%B0%D1%80%D1%81%D0%BA%D0%B8%D0%B9%20%D0%90.%D0%90.%2C%20%D0%93%D1%83%D0%BB%D0%B8%D0%BD%20%D0%90.%D0%92.%20%D0%A7%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5%20%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D1%8B.%20-%D0%9C.%3A%20%D0%9D%D0%B0%D1%83%D0%BA%D0%B0%2C%201989.&url=http%3A%2F%2Fsamarskii.ru%2Fbooks%2Fbook1989.pdf&lr=30&mime=pdf&l10n=ru&sign=46b691f7f70c7e4d900f54f29e69041d&keyno=0&serpParams=tm%3D1649324395%26tld%3Dru%26lang%3Dru%26name%3Dbook1989.pdf%26text%3D4.%2B%25D0%25A1%25D0%25B0%25D0%25BC%25D0%25B0%25D1%2580%25D1%2581%25D0%25BA%25D0%25B8%25D0%25B9%2B%25D0%2590.%25D0%2590.%252C%2B%25D0%2593%25D1%2583%25D0%25BB%25D0%25B8%25D0%25BD%2B%25D0%2590.%25D0%2592.%2B%25D0%25A7%25D0%25B8%25D1%2581%25D0%25BB%25D0%25B5%25D0%25BD%25D0%25BD%25D1%258B%25D0%25B5%2B%25D0%25BC%25D0%25B5%25D1%2582%25D0%25BE%25D0%25B4%25D1%258B.%2B-%25D0%259C.%253A%2B%25D0%259D%25D0%25B0%25D1%2583%25D0%25BA%25D0%25B0%252C%2B1989.%26url%3Dhttp%253A%2F%2Fsamarskii.ru%2Fbooks%2Fbook1989.pdf%26lr%3D30%26mime%3Dpdf%26l10n%3Dru%26sign%3D46b691f7f70c7e4d900f54f29e69041d%26keyno%3D0
https://docs.yandex.ru/docs/view?tm=1649324443&tld=ru&lang=ru&name=%D0%A2%D0%B8%D1%85%D0%BE%D0%BD%D0%BE%D0%B2%20-%20%20%D0%A3%D1%80%D0%B0%D0%B2%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F%20%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B9%20%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B8.pdf&text=5.%20%D0%A2%D0%B8%D1%85%D0%BE%D0%BD%D0%BE%D0%B2%20%D0%90.%D0%9D.%2C%20%D0%A1%D0%B0%D0%BC%D0%B0%D1%80%D1%81%D0%BA%D0%B8%D0%B9%20%D0%90.%D0%90.%20%D0%A3%D1%80%D0%B0%D0%B2%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F%20%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B9%20%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B8.%20%D0%9C.%3A%20%D0%9D%D0%B0%D1%83%D0%BA%D0%B0%2C%201972.&url=http%3A%2F%2Fvolnogaz.math.msu.su%2Fpages%2Fbooks%2F%25D0%25A2%25D0%25B8%25D1%2585%25D0%25BE%25D0%25BD%25D0%25BE%25D0%25B2%2520-%2520%2520%25D0%25A3%25D1%2580%25D0%25B0%25D0%25B2%25D0%25BD%25D0%25B5%25D0%25BD%25D0%25B8%25D1%258F%2520%25D0%25BC%25D0%25B0%25D1%2582%25D0%25B5%25D0%25BC%25D0%25B0%25D1%2582%25D0%25B8%25D1%2587%25D0%25B5%25D1%2581%25D0%25BA%25D0%25BE%25D0%25B9%2520%25D1%2584%25D0%25B8%25D0%25B7%25D0%25B8%25D0%25BA%25D0%25B8.pdf&lr=30&mime=pdf&l10n=ru&sign=88578ff5449083a0b66fe6fd2e129f9b&keyno=0&nosw=1&serpParams=tm%3D1649324443%26tld%3Dru%26lang%3Dru%26name%3D%25D0%25A2%25D0%25B8%25D1%2585%25D0%25BE%25D0%25BD%25D0%25BE%25D0%25B2%2520-%2520%2520%25D0%25A3%25D1%2580%25D0%25B0%25D0%25B2%25D0%25BD%25D0%25B5%25D0%25BD%25D0%25B8%25D1%258F%2520%25D0%25BC%25D0%25B0%25D1%2582%25D0%25B5%25D0%25BC%25D0%25B0%25D1%2582%25D0%25B8%25D1%2587%25D0%25B5%25D1%2581%25D0%25BA%25D0%25BE%25D0%25B9%2520%25D1%2584%25D0%25B8%25D0%25B7%25D0%25B8%25D0%25BA%25D0%25B8.pdf%26text%3D5.%2B%25D0%25A2%25D0%25B8%25D1%2585%25D0%25BE%25D0%25BD%25D0%25BE%25D0%25B2%2B%25D0%2590.%25D0%259D.%252C%2B%25D0%25A1%25D0%25B0%25D0%25BC%25D0%25B0%25D1%2580%25D1%2581%25D0%25BA%25D0%25B8%25D0%25B9%2B%25D0%2590.%25D0%2590.%2B%25D0%25A3%25D1%2580%25D0%25B0%25D0%25B2%25D0%25BD%25D0%25B5%25D0%25BD%25D0%25B8%25D1%258F%2B%25D0%25BC%25D0%25B0%25D1%2582%25D0%25B5%25D0%25BC%25D0
http://ph4s.ru/

pecypca BJIaJeJIbIIA;
PEKBHU3UTHI
J0roBOpa
Hayunas Onektp. bubnmoreka | http:/elibrary.ru 000 «H3b» [Monuebrit
3J1eKTPOHHAs HaY4HBIX TyOIMKanuit JOCTYTI
oudauorexa (HIb - oxo1o 4000
POD®N) UHOCTpaHHBIX 1 3900
OTEYECTBEHHBIX
HayYHBIX JKYPHAJIOB,
pedepaTs
nyOnmkanmii 20 ThIC.
JKypHAJIOB, a TAaKXKe
ommcanus 1,5 MirH.
3apyOeKHBIX U
POCCHICKHX
nmuccepTanmii; 2800
pocc. KypHaIOB Ha
0e3BO3ME3THOM
OCHOBE
ba3a naHHbIX HanmonansHas http://elibrary.ru 000 «H3b» | ABropu3oBaHH
Science Index UH(POPMAITUOHHO- JIuneH3nOHHBIN BIi TOCTYII.
(PUHII) aHaTUTUYECKAs JIOTOBOP ITo3BossieT
CHCTEMA, Science Index JIOTIOJIHATE U
AKKyMYJIUPYIOIIast NeSIO-741/2022 YTOUYHSATH
Ooiee 6 MHJUTMOHOB ot 19.07.2022 CBEJICHUS O
Ty O THKATTHIA AKTHUBEH 10 Ty OTHKAIUSAX
POCCHIICKUX aBTOPOB, 31.07.2023r. YYEHBIX
a TaKke WHPOPMAIIHUIO KBbI'Y,
00 UX IUTUPOBAHHH U3 AMEIOIIUXCS B
6omnee 4500 PUHI]
POCCUMCKUX
JKYPHAJIOB.
IBC 13800 nu3nanuii o http://www.studm 000 [Tonubrit
«KoncyabTant BCEM 00JacTsIM edlib.ru «KoHcynmbTanT JOCTYTI
CTYIEHTa» 3HAHUH, http://www.medc CTYyJICHTa» (peructpariyst
BKJIIOYAET OoJree ollegelib.ru (r. Mockga) o [P-ampecam
yem 12000 yueGHMKOB Jorosop KBI'Y)
1 y4eOHBIX TTOCOOMI Ne750KC/07-
s BO u CIIO, 864 2022
HalMEHOBAaHHI Ot 26.09.2022
KypHanoB u 917 AKTHUBEH 10
MOHOTpaduil. 30.09.2023r.
«JIEKTPOHHAS Komnnexuns http://www.studm 000 IonHei
O0ubaIHoTEKA «Menmunmna (BO) edlib.ru «ITomurexpecypc JIOCTYII
TEeXHUYECKOro I'SOTAP-Menna. » (peructpanus
By3a» (ABC Books in English (r. Mockga) no [P-anpecam
«KoHcyabTaHT (xHUTH Ha Horosop KBbI'Y)
CTYA€EHTa») AHTJINACKOM SI3BIKE) » Ne701KC/02-
2022
ot 13.04.2022
AKTHUBEH 110
19.04.2023r.
IBC «JIanb» OnexkTpoHHbIe Bepcun | https://e.lanbook.c 000 «3BbC [onHerit
KHUT BETyIIHUX om/ JIAHDb» (. JIOCTYII
M3/IaTENbCTB yueOHOM CaHKT- (peructpanus
Y Hay4HOH [leTepOypr) o IP-anpecam
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JTUTEPATYpPHI (B TOM
YHCIIe
YHHBEPCUTECTCKHUX
U3JIATENIbCTB), TaK U

Horosop
Ne6EIl/223
ot 15.02.2022

AKTHUBEH 10

KBL'Y)

AJICKTPOHHBIC BEPCHH 28.02.2023r.
HNEPUOTUUECKUX
U3JaHUM 110
pa3NUYHBIM 00IaCTIM
3HAHUMN.
HaunuonaabHas OO0beTMHEeHHBIH https://a30.pd OI'bY Hoctym ¢
3J1eKTPOHHAs AIIEKTPOHHBIH KaTajior «Poccuiickas 3IIEKTPOHHOTO
oudauorexka PI'b (hoHIOB pOCCHHCKUX TOCYapCTBeHHA | YHTAIBHOTO
OMOJINOTEK, s OMOIMOTEKA» 3aja
coJiepKaIui Horosop OubIHOTeKU
6 4331 542 Nel01/HDB/166 KBI'Y
) 3JIEKTPOHHBIX 6-1 oT
JIOKYMEHTOB 10.09.2020r.
00pa3oBaTe’IbHOTO U CpokoM Ha 5
HAY4IHOT'O XapakTepa neT
0 PA3IUYHBIM
OTpacisiM 3HaHUU
IBC «IPRbooks» 107831 nyonukanuii, | http://iprbookshop | OOO «Aii [Tu ITomHeri
BT.4.: 19071 — ru/ Op Meama» JIOCTYTI
YyUeOHBIX H3JIaHHH, (r. CaparoB) (peructpanus
7 6746 — HayYHBIX [orosop no [P-anpecam
’ nzganui, 700 Ne9200/2211 KBI'Y)
KoJIeKnui, 343 ot 08.04.2022
)kyprana BAK, 2085 AKTHUBEH 10
ayIuo U3JaHUU. 02.04.2023r.
9BC «lOpaiiT» OnexkTpoHHbIe Bepcun | https://www.bibli 000 [omHerit
aas CIIO y4eOHON ¥ Hay4HOM o-online.ru/ «DIEKTPOHHOE JOCTYTI
JTUTEPATypHI U3/1aTebCTBO (peructpanus
uznarenscts «FOpaiT» FOPAVT» (r. no [P-anpecam
s CIIO u Mockga) KBI'Y)
8. AJIEKTPOHHBIE BEPCHH Horosop
MIEPUOMIECKUX Ne192/EI1-223
HW3IAaHUH I10 Ot 29.10.2021
pa3NUYHBIM 00IACTIM AKTHUBEH 10
3HAHUU. 31.10.2022 r.

Polpred.com. 0630p CMU Poccun u | http:/polpred.co 000 Hoctym mo 1P-
Hosoctu. O630p 3apy0Oexbs. [TomHble m «ITonmpen agpecam
CMMU. Poccus u TEKCTHI + aHaJUTHKA CIIPAaBOYHUKU» KbI'Y

9. 3apy0exbe n3 600 n3nanuit mo 53 besBo3mesnHo
OTpacIsIM (6e3
o(uUIUaTBHOTO
JIOTOBOPA)
IIpe3nngentckas Bonee 500 000 http://www.prlib.r OI'bY ABTOpPH30BaHH
0M0JIMOoTEeKA UM. 3NEKTPOHHBIX u «IIpe3npentcka | bIif qOoCTyM U3
B.H. Eaxbnuna JIOKYMEHTOB 110 51 OnbmoreKa ouoIIMOoTEKH
ucropun OTeuecTra, nMm. b.H. (aym. Nells,
10 poccuiickoit Ensrunaay (T. 214)
’ roCyJapCTBEHHOCTH, Cankr-
PYCCKOMY SI3BIKY H [letepOypr)
npaBy Cornamenne
ot 15.11.2016r.
beccpounniii
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7.6. Memoouueckue ykazanus no npo6eodeHu0 pa3iuiHslX y4eOHbIX 3aHAMUIL, K Kypco8omy
HPOEKMUPOBAHUIO U OPYZUM GUOAM CAMOCMOAMENbHOU PAdOmbl

YueOHast pabora no aucuuiinHe «lIprMeHeHHe 4YHMCIEHHBIX METOJOB IpPHU PEIICHUU
3aJa4 MaTeMaTU4YecKoi (M3MKU» COCTOMT M3 KOHTAaKTHON palOOoThl (JEKIUHU, MPAaKTHUECKUE
3aHATHUS) U CAMOCTOSITEIILHON paOOTHI.

[Tpu M3y4eHun AUCHUILIUHBI, 00yJarONIecs BHIIOIHIIOT CISAYIOIUE 3aJaHUs: N3Y4aloT
PEKOMEH/IOBAaHHYI0O Yy4YeOHYI0O M HAy4yHYI0 JHMTEpaTypy; MHIIYT KOHTPOJbHBIE padoThI,
BBITMIOJHSIOT CaMOCTOSITeNIbHbIE Pa0OThl, YYaCTBYIOT B BBINOJHEHUM MPAKTUYECKUX 3aJaHUM.
YpoBeHb U rTyOWHA YCBOCHUS TUCHMIUIMHBI 3aBUCAT OT aKTUBHOW M CHCTEMAaTH4YeCKON paboThI
Ha JIGKIMAX, W3yYCHHS PEKOMEHJOBAHHOW JUTEPATypbl, BBIIOJHEHHUS KOHTPOJBHBIX
MUCHbMEHHBIX 33/IaHUN

Kypc «lIpuMeHeHHE 4YHUCIEHHBIX METOJOB MpPH pELICHUU 3a/Jad MaTeMaTH4eCKOn
¢u3uKM» W3ydaeTcss Ha JICKIUAX, IPH CAMOCTOSATENILHOM W HWHIUBUAYaTbHOW paboTe
oOyuaromuxcs. OOydaromuiicss JUisi TOJHOTO OCBOEHHMSI MaTepuana JO0JKEH HE IPOIyCKaTh
3aHATUA W AKTUBHO Yy4YacTBOBaTb B Yy4yeOHOM mporiecce. JIEKIMU BKIIOYAIOT BCE TEMBI U
OCHOBHBIE BOMPOCHl TEOpUM M MpakTHUKU. Jlig makcumanbHON S()(PEKTUBHOCTH H3yUYCHHS
HEOOXO/MMO TIOCTOSHHO BECTH KOHCIEKT JIEKIMH, 3HaThb PEKOMEHIYEMYIO IpernojaBaTeieM
JUTEPATypy, IMO3BOJSIONIYIO IOMOJHUTH 3HAHUSA W JIyYIle TOATOTOBUTHCS K IMPAKTHYECKHM
3aHSITHSIM.

B coorBercTBUM ¢ y4eOHBIM IJIAHOM Ha KaXJIyl0 TEMY BBIJEIEHO HE0O0XoIuMoe
KOJINYECTBO YACOB MPAKTHUECKUX 3aHITUH, KOTOPHIE POBOASATCS B COOTBETCTBHU C BOIIPOCAMH,
PEKOMEHZOBaHHBIMH K H3yYEHHIO 110 ONpeAeNeHHBIM TemaMm. OOydJarommecs JOJDKHBI
PEryIsApHO TOTOBUTHCA K MPAKTHUYECKUM 3aHATHSAM U y4acTBOBAaTh B OOCYKJIEHHUH BOIPOCOB.
[Ipy TOArOTOBKE K 3aHIATUSIM CIEAyeT PYKOBOJCTBOBATHCS KOHCIEKTOM JIEKIUH U
PEKOMEH/IOBaHHOW JHTEepaTypord. TemaTHYecKui TIaH IHUCHUUIUIMHBI, y4eOHO-METOJAHYECKUE
MaTepHalbl, a TAK)Ke CIUCOK PEKOMEH/IOBAaHHOM JTUTEPaTyphl IPUBEICHEBI B pabodeil mporpaMme.
Memoouueckue pekomenoayuu npu pabome HA0 KOHCNEKMOM 60 6peMs NPOGEOeHUs NeKUUU

B npomecce JEKIMOHHBIX 3aHATHH I1e1eCO00pa3sHO KOHCHEKTHPOBATh  Y4eOHBIN
Matepuai. J{Js 3TOro UCTIONb3yITCs OOIIME W YTBEPIUBIINECS B MIPAKTHKE MPABHUIIA, U TIPUEMBI
KOHCTIEKTUPOBAHUS JICKITHIA:

KoHcnekTupoBaHue JEKIHM BeIeTCs B CIENHAIbHO OTBEACHHOM ISl 9TOTO TETPaju,
KOKIBIA JUCT KOTOPOM JODKEH MMETh TMOJs, Ha KOTOPBIX JIENal0TCsl TIOMETKH U3
PEKOMEH/IOBAaHHOHM JIUTEpPATyphl, JOIMOJHSIONIMNE MaTephall TPOCTYIIAHHOW JIEKIHH, a TaKKe
MO TYEPKUBAIOIINE OCOOYIO BaXXHOCTh TE€X WJIM WHBIX TEOPETHUYECKHX TTOJI0KESHUH.

22



[lenecooOpa3Ho 3amUCHIBaTh TEMY U IIJIAH JIEKIMH, PEKOMEHIYEMYIO JIUTEPATypy K TEME.
3anucu paszenioB JIGKIUU JOHKHBI UMETh 3arojIOBKH, MOA3arojIOBKH, KpacHble CTpoku. Jlis
BBIJICJICHUSI Pa3EiIOB, BBIBOJOB, ONPEICICHU, OCHOBHBIX Ml MOYKHO MCIIOJIb30BaTh LIBETHBIE
KapaHJany 1 GJIoMacTepsl.

Ha3BaHHbIE B JIEKIMM CCHIJIKHA HAa TIEPBOUCTOYHUKH HAJIO TOMETUTH Ha TMOJISIX, YTOOBI PU
CaMOCTOSITENILHOM paboTe HAWTH W BOUCATh HMX. B KOHCIEKTE JOCIOBHO 3alHCHIBAIOTCS
OmnpeiesICHUs] MOHATUM, KaTeropuid U 3akoHOB. OCTalbHOE JOHKHO OBITH 3alMCAHO CBOMMU
CJIOBaMH.

Kaxnomy oOydaromemycss HEOOXOIWMO BBIpaOOTaTh W HUCIOJIB30BaTh JOIMYCTUMBIC
COKpaIleHus: HanboJiee PaclpoCTPAHCHHBIX TEPMUHOB U TIOHATHH.

Memoouueckue pekomenoayuu no n0020MoeKe K NPAKmMu4ecKum 3aHAmuam

[IpakTuueckue 3aHATHS — COCTaBHAs 4YacTh Y4YeOHOro Mpollecca, MPOXOASIIUE MpU
AKTUBHOM y4yacTuu o0ydaromuxcsi. OHH CIIOCOOCTBYIOT YTIyOJIeHHOMY U3YYEHHIO
HanboJiee CIOXKHBIX TPOOJIeM HAyKH W CIy)KaT OCHOBHOM (OpMOIl TOABEICHHS HUTOTOB
CaMOCTOSITeNIbHON paboThl oOy4daronuxcs. L{enpro mpakTHYeCKUX 3aHITHH SIBISICTCS YIayOaeHue
U 3aKpeIUIeHHE TeOPETUUYECKUX 3HAHUN, TOMyYEHHBIX 00YUYaIOUIMMUCS Ha JIEKIHSIX U B IIPOIecce
CaMOCTOSITENILHOTO M3yueHHUs y4yeOHOro maTepuana, a, clieJoBaTeIbHO, (hOPMHUpPOBAHHE Yy HHUX
ONPEAEIICHHBIX YMEHUN U HABBIKOB.

B xome moAaroTroBku K 3THUM 3aHATUSIM HEOOXOJIMMO MPOYUTATH KOHCIIEKT JICKIIUH,
MU3yYNUTh OCHOBHYIO JIMTEPATYPY, O3HAKOMUTHCS C JONOJHUTEIBHON JUTEPATYypPOM, BBIITOJIHUTD
BBIJJAHHBIC IIPENIOJABATENIEM IMpakTHUYecKue 3axaHusd. [Ipu 3TOM ydecTb peKOMEHIaluu
npenoaBaresns U TpeOboBaHus mporpaMmbl. [[opabaTeiBaTh CBOM KOHCIIEKT JICKIIMH, JIeias B HEM
COOTBETCTBYIOILIME 3aIIUCH U3 JTUTEPATYPHI.

KenaTenbHO TmNpU MOATOTOBKE K NPAKTUYECKUM 3AHATHUSAM MO  JUCHUILIMHE
OJHOBPEMEHHO HUCIIOJIb30BaTh HECKOJIIBKO UCTOYHUKOB, PACKPBIBAOIIMX 3aJaHHbIe BOIIpockl. Ha
MPaKTUYECKUX 3aHATHSIX OOydJarouiuecss y4yaTcs TPaMOTHO H3JiaraTh IMpOOJIeMbl, CBOOOIHO
BBICKA3bIBaTh CBOM MBICIH M CYKJICHHS, pPacCMaTpPUBAIOT CHUTYyalldd, CIOCOOCTBYIOIIUE
pa3BUTHIO TTPOdecCHOHATBHON KOMIIETEHTHOCTH.

Memoouueckue pekomenoauuu no OPaAHU3IAUUU CAMOCMOAMETbHOU PAdombl

Jnst camocmosimenvHoti pabomsl UMEIOTCS TIOMEIICHHS, OCHAIIEHHBIE KOMITBIOTEPHOM
TEXHUKOW C BO3MOXKHOCTBIO TOAKIIOYEHHS K ceTh «MHTepHeT» M obecredeHueM JOCTyIma B
AIIEKTPOHHYIO OMOMHOTEKY. MiMeeTcs 2IeKTpOHHBINM BapUAHT KOHCIIEKTA JICKITHH,

CamocTtosiTenpHast paboTa OOy4aromMXCcs — CIOCOO0 AaKTHUBHOTO, IEICHAMPABICHHOTO

npuoOpeTeHus: oOy4yaroUMMCsl HOBBIX JUISi HETO 3HaHWM M yMeHMH 0e3 HemocpeaCTBEHHOIO
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ydqacTusi B OTOM TMpoliecca mpenojaBareneid. [IOBBIICHHE pONM CaMOCTOATEIBHOW pPabOThI
00yYaromuxcst Mpy MPOBEICHUH Pa3IMYHBIX BUJOB yUEOHBIX 3aHATUN MPEAIOIAraeT:

- ONTHUMM3ALHUIO METOJ0B 00y4eHUs!, BHEIPEHUE B YUEOHBIH MPOIIECC HOBBIX TEXHOJIOTHMA
oOydeHHs, TOBBINAIONIUX  MPOU3BOAUTENBHOCTh  TpyAa  IpernojaBaresisi, aKTUBHOE
UCIOJIb30BaHNE UH(POPMALIMOHHBIX TEXHOJIOTHH, MO3BOJSIONMX O0yJarouieMycs B ya100HOe [T
HETO BpeMsI OCBaMBaTh y4eOHBIH MaTepHal;

- IIMPOKOE BHEJIPEHNE KOMITBIOTEPU3UPOBAHHOTO TECTUPOBAHMS;

- COBEpIICHCTBOBAHHWE METOJMKHU IPOBEJICHUS MPAKTUK M HAyYHO-HCCIEI0BATEIbCKON
paboThl O0yyaroumxcs, MOCKOJIbKY MMEHHO 3TH BHUIbI y4eOHOH paboThl B NEPBYIO OYEpEIh
TOTOBST O0YYAIOIINUXCSI K CAMOCTOSATEIILHOMY BBIITOJHEHHIO MTPO(ECCHOHATIBHBIX 3a/1a4;

- MOJICPHH3AIIMIO CUCTEMBI KYPCOBOTO U AMIIJIOMHOTO MIPOSKTHPOBAHUS, KOTOPAs JTOJDKHA
MOBBILIATH POJIb 00YUaIOIIErocs: B MoI00pe MaTepualia, IOUCKe MyTel pelieHus 3a1a4.

CaMocTtosiTenbHass paboTa MPUBOAUT OOY4YAIOUIErocss K IOJYYEHHUIO HOBBIX 3HAHMIA,
VIOPSIOYCHHIO ¥ YIUyOJCHWI0  WMMEIOMIMXCS  3HaHWH, (OpMUpOBaHHIO y  HEro
pohecCHOHANIBHBIX HAaBBIKOB U yMeHMH. CamocTosTenpHas paboTa BBINOIHSET psaa QyHKIMI:
pa3BUBAIOINYIO; HH(POPMAIIMOHHO-O0YYAIONIYI0; OPUEHTUPYIOUIYIO U  CTUMYIHPYIOIIYIO;
BOCIIHMTHIBAIOIIYIO; HCCIEA0BATEIBCKYIO.

B pamMkax Kypca BBIIIOIHSIOTCS CIIEAYIOIINE BUIBI CAMOCTOATEIBHOM paboThI:

1) mpopaboTka yuyeObHOTO MaTepuana (1o KOHCIIEKTaM, YIeOHOH 1 HaydIHOH IMTeparype);

2) BBINOJIHEHHE PA3HO YPOBHEBBIX 3a/1a4 U 33aHUM;

3) paboTa ¢ TecTaMH U BOIIPOCAMH JUIsl CAMOIIPOBEPKH;

4) BBITIOJTHEHUE UTOTOBOM KOHTPOJIHHOUM pabOTHI.

OOyuaromumcsi pPEeKOMEHJIYeTCsi C CaMOro Hadvajlla OCBOEHHMsS Kypca paloTaTh ¢
JUTEPATypol U MpeasaraeMbIMU 3aJJaHUSIMU B (pOpME MOATOTOBKU K OYEPETHOMY ayAUTOPHOMY
3aHATHIO. [Ipu 3TOM akTyanu3upyroTCs HMEIOIIMEcs 3HaHWs, a Takke cosjgaercs 0Oasza ais
YCBOEHHsI HOBOTO MarepHajia, BO3HUKAIOT BOIPOCHl, OTBETHl Ha KOTOPBIE OOYYarONIUIiCS
MIOJTy9aeT B ayAUTOPHH.

Heo6XxoauMo OTMETHUTB, YTO HEKOTOpPbIE 3a/JaHusl JJIi CaMOCTOSATENbHOW paboThl MO
Kypcy HMEIOT ompeneneHnyo crenuduky. Ilpu ocBoeHunm kypca oOy4aromuMiCs MOXKeET
M0JIb30BaThCs OMONMOTEKOM By3a, KOTOpas B MOJHONW Mepe oOecredeHa COOTBETCTBYIOLIEH
JUTEpaTypoid. 3HAYUTEIHHYIO TIOMOIIh B IOATOTOBKE K OYEPEAHOMY 3aHITHIO MOXET OKa3aTh
KOHCIIEKT JIeKUMid. OH XK€ MOXKET HCIOJb30BaThCsid M I 3aKpEIVIeHHs TMOJTY4YEeHHOro B
ayJMTOpUHU MaTepuaa.

CamocrosiTenbHasi paboTra o00y4arolMXcs TpeaycMOTpeHa Yy4YeOHbIM IUIAaHOM U
BBITTOJTHSICTCSI B 00sI3aTEIIHHOM TIOpsIIKE. 3aaHus MPEUIOKEHBI 10 KaKIOH M3ydaeMoil TeMe U
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MOTYT FOTOBUTbCS MHIUBHUAYaJIbHO WM B rpynmne. [lo HeoOxoauMocTu 00ydaromuiicss MOXKeT
oOpamiarbesi 3a KOHCYJAbTallMEeH K IpenojaBaTesio. BrIogHeHne 3aJaHuil KOHTPOIUpyeTcs U
OLICHUBAETCS IIPENnoaBaTeieM.

JUId yCHemHOro CcaMmOCTOSTEIBbHOIO W3Y4YEHHs MaTepuana CErofHs HCIOJIb3YHTCS
pasInyHble CpeacTBa OOyueHHs, CPeIu KOTOPBIX 0CO00€ MECTO 3aHUMAIOT MH(POPMALMOHHBIE
TEXHOJIOTUM PA3HOTO YPOBHS M HANPABICHHOCTH: JJICKTPOHHBIE YYEOHHKH M KYpPCHl JEKIIHIA,
0a3bl TECTOBBIX 33aJaHMU W 3a/a4. DJIEKTPOHHBIH y4eOHUK MpENCTaBIIsAET COOOW MPOrpaMMHOE
CPEICTBO, MO3BOJIAIONICE NMPEACTABUTH JJI U3Y4YECHHs TEOPETUYECKUI MaTepual, OpraHu30BaTh
anpoOupoBaHWe, TPEHAXK U  CAMOCTOSTEIbHYIO TBOPYECKYI0 paboTy, I[OMorarolee
00yyaromuMcs U IPEeroiaBaTeIio OLIEHUTh YPOBEHb 3HAHUI B OIIPE/ICIICHHON TEMATUKE, a TAKkKe
coJiepkamniee HEOOXOJMMYIO CHPaBOYHYIO HH(pOpMauio. DJICKTPOHHBIA YUECOHHK MOKET
UHTETPUPOBaTh B ce0€ BO3MOXKHOCTH DPA3JIMYHBIX I€Jaroru4ecKuX HPOTrPaMMHBIX CPEICTB:
o0yyaroIux IporpaMM, CIipaBOYHUKOB, y4eOHBIX 0a3 JaHHBIX, TPEHAKEPOB, KOHTPOIUPYIOIIUX
IPOrPaMM.

JUia ycrienmHoW opraHM3alii CaMOCTOSITENIbHOM paboThl BCE aKTUBHEE NMPUMEHSIOTCS
pa3sHooOpa3Hble 00pa3oBaTelIbHBIE pecypchl B ceTH VIHTepHET: CUCTEeMbl TECTUPOBAHMS IO
pasiMYHbBIM  00JacTsAM, BHUPTYyaJbHBIE JIEKLWH, J1a00OpaTOpUM, IPH 3STOM  I10JIb30BATEIIO
JIOCTaTOYHO MMETh KOMIBIOTEp U MOAKIIoueHue K VMHTepHeTy nans Toro, 4yTtoObl CBSI3aThCS C
IpenojaBaTesieM, pelliaTh BRIYUCIUTENbHBIE 33/1a4d U NOdy4yaTh 3HaHus. Mcnonb3oBanue cereit
YCUJIMBAET POJIb CaMOCTOSTEIbHON paboThl OOydaromerocs M TO3BOJSET KapAWHAIbHBIM
00pa3oM U3MEHUTh METOJIUKY MPETIOIaBaHusl.

OOyuaromuiics MOKET MOJy4aTh BCE 3a/laHUs U METOAMYECKUE yKa3aHUs 4epe3 cepsep,
YTO JJA€T €EMY BO3MOYKHOCTb IPUBECTH B COOTBETCTBUE JIMYHBIE BO3MOKHOCTH C HEOOXOJUMBIMU
JUI BBIMIOJIHEHUS DPaboT Tpyaozarpatamu. OOydaromuiics MMeEeT BO3MOXKHOCTb BBIIOJHSATH
paboTy aoma wiM B ayautopuu. bonblnoe BocnuTaTenbHOE M 00pa3oBaTelbHOE 3HAYCHUE B
CaMOCTOSITEIbHOM y4eOHOM Tpyae OOydYaromerocss HMMeeT CaMOKOHTPOJb. (CaMOKOHTPOJIb
BO30YXKJaeT M TOJACPKUBACT BHUMAHUE U HHTEPEC, IOBBIIACT AKTUBHOCTh NaMITH U
MBILIIEHHS, TIO3BOJISIET 00YYalOIeMyCsl CBOEBPEMEHHO OOHAPYKUTh U YCTPAHUTh JOMYIIEHHBIE
OIMOKM M HEIOCTAaTKH, OOBEKTUBHO OINPENEIUTh YPOBEHb CBOUX 3HAHHMM, MPaKTHUYECKUX
ymenuif. Camoe JOCTyMHOE€ U IPOCTOE CPEACTBO CAMOKOHTPOJS C NIPHUMEHEHHEM
MH(OPMaLIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHMM — 3TO psag TECTOB «on-line», KOTOpbie
MO3BOJIIOT B PEKHUME PEAIIbHOTO BPEMEHM OINPEAEIUTH CBOM YPOBEHB BIAACHUS IPEIMETHBIM
MaTepHajoM, BBISIBUTh CBOU OLIMOKU U MOJIYYUTh PEKOMEHAALUH 10 CAMOCOBEPIICHCTBOBAHHUIO.

Memoouueckue pekomenoayuu no pabome ¢ 1umepamypoii
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Bcro nuTepatypy MOXXHO pa3enuTh Ha YUYCOHHKU M y4eOHBIC MOCOOMS, OpUTHHAIBLHBIE
Hay4YHble MOHOTpau4YecKre NCTOYHHUKH, HayuyHbIe MyONMKalUU B MEepHOAUYECcKON medatu. M3
HUX MOJKHO BBIICIUTh JIMTEPATYypy OCHOBHYIO (PEKOMEHIYEMYIO), IOINOJHUTEIbHYIO U
JUTEpATypy Uil YrilyOJIeHHOTO U3Y4YEHUS AUCLUIINHBI.

W3yuenne IUCHMILIMHBI ClEAyeT HadMHAaTh C y4eOHHUKa, IOCKOJIbKY Y4YEOHUK — 3TO
KHUra, B KOTOPOH H3JIO’)KEHbl OCHOBBI HAy4YHBIX 3HAHUN IO ONPEIECIIEHHOMY NpPEIMETY B
COOTBETCTBHUH C IEIISIMU H 33JjauaMH 00y4eHUs], YyCTaHOBJIEHHBIMH IIPOTPAMMOM.

IIpu pabore ¢ nuTeparypoil HEOOXOAUMO YUUTHIBATh, YTO MMEIOTCS Pa3IUYHbIE BUIBI
YTEHUS, U KaX/IbIM U3 HUX UCIIOJIb3YETCS Ha ONPECIICHHBIX ITalax OCBOCHUS MaTepuana.

IIpeosapumenvHoe YTEHNE HANIPABICHO HA BBISIBICHUE B TEKCTE HE3HAKOMBIX TEPMHUHOB
U IIOMCK MX 3HA4EHHsI B CIPABOYHOM JuTeparype. B 4YacTHOCTH, NpHM 4YTEHUM YKAa3aHHOHU
JUTEpATypbl HEOOXOAUMO MOIPOOHEHIIM 00pa30M aHAIN3UPOBATh MOHATHS.

Cke03H0e umenue IpeanonaraeT NpoYTeHUE MaTepyuaga oT Havana 10 koHia. CKBo3HOe
YTEHHWE JIUTepaTypbl W3 MPHUBEIEHHOTO CIHCKAa JaeT BO3MOXKHOCTH OOydaromeMmycs
c(hopMupOBaThH CBOJI OCHOBHBIX MOHATUHN U3 U3y4yaeMOi 00JaCTH U CBOOOHO BJIAJIETh UMH.

Buvibopounoe — Hao00poT, UMEET LIENbI0 MOMCK U 0TOOp MaTepuasia. B pamkax gaHHOro
Kypca BbIOOpOYHOE YTEHHUE, KaK CI0cO0 OCBOEHMSI COAEPIKaHUS Kypca, 10JIKHO UCIOIb30BATHCS
IIPU MTOATOTOBKE K MPAKTUYECKUM 3aHATHUSAM 110 COOTBETCTBYIOILIUM Pa3jeiiaM.

Ananumuyeckoe umeHnue — 3TO KPUTUYECKUI pa300p TEKCTa € MOCIEAYIOLIUM €ro
KOHCIIeKTUpOoBaHHeM. OCBOEHUE yKa3aHHBIX MOHATUH Oyner Hambonee 3(h(HEKTUBHBIM B TOM
cilyyae, €clid MpH YTEHUU TEKCTOB oOywaromuiicsi OyJeT 3ajaBaTh K 3TUM TEKCTaM BOIPOCHI.
Yacte U3 3THX BoIpocoB chopmynupoBaHa B @OC B nepedHe BOMPOCOB ISl cOOECeT0BaHMUS.
[TepeueHp 3THX BOIPOCOB OrPaHUYEH, MOITOMY Ba)KHO HE TOJIBKO COJEpP’KaHUE BOIIPOCOB, HO
caM IIPUHLIUI OCBOEHUS JIUTEPATYPhI C IOMOIIBIO BOIIPOCOB K TEKCTaM.

Lenbto uzyuaroweco uTeHus ABISETCS TNTyOOKOE U BCECTOPOHHEE NMOHUMaHHME Y4eOHOMH
uH(popmanuu. EcTh HECKOJIBKO PHUEMOB U3YYaIOIIEr0 YTEHHUS:

- YTEHHE 10 aJITOPUTMY Mpernoaraer pazouenue nHpopmanuy Ha OJIOKU: Ha3BaHUE,
aBTOp, MCTOYHMK, OCHOBHAs HJAEd TEKCTa, (AaKTUUYECKUH MaTepuaj, aHalu3 TEeKCTa IMyTeM
COIOCTABJICHUSI UMEIOIUXCSl TOUEK 3PEHHs 110 pacCMaTpUBAaeMbIM BOIIPOCaM, HOBU3HA;

- MPUEM TOCTAHOBKHU BOMPOCOB K TEKCTY MUMEET CIEAYIOLIMI aJropuTM: MEIJICHHO
MPOYUTATH TEKCT, CTAPASCh MOHATH CMBICI U3JI0)KEHHOTO; BBIJCIUTH KJIFOUEBbIE CIIOBA B TEKCTE;
[IOCTapaThCsl MOHATh OCHOBHBIE UJIEH, TOATEKCT U OOIIUi 3aMbICes aBTOpa.

BaxHolt cocraBistomeil J1ito00ro COJMIHOTO HAYYHOTO W3JIaHHs SBISETCS CIMCOK
JUTEpaTyphl, Ha KOTOPYIO cchblaaercs aBTop. [IpM BO3HMKHOBEHMHM HHTEpeca K KaKOH-TO
oOcyxxgaeMoil B TeKkcTe TMpoOjemMe BCerja ecTh BO3MOXKHOCTb OOpaTUTbCs K  CIUCKY
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OTHOCSIIEHCS K HEeW auteparypbl. B aToM citywae Bcsi mpoOsiema kak Obl pa3OuBaeTcs Ha
COCTaBIISIFOIIUE YaCTH, KaXaas U3 KOTOPBIX MOXKET M3ydaThCsl OTIENBHO OT apyrux. [Ipu sTom
Ba)XHO HE TEPATH U3 BUIa OOIMINN KOHTEKCT ¥ HE IOTPYKaThCsl YpE3MEPHO B JIETANIU, TIOTOMY YTO
TaKUM 00pa30M MOXKHO HE YBUJIETh TJIaBHOTO.

[TonroroBka K SK3aMeHY JOJKHA MPOBOAMTHCS HAa OCHOBE JIEKIIMOHHOTO MaTepuana,
MaTepHala MPaKTHYECKUX 3aHIATUH C 00s3aTeTIbHBIM OOpaIIeHuEM K OCHOBHBIM YYEOHHKAM I10
Kypcy. OTO TMO3BOJUT HCKIIOYUTh OIIMOKM B TOHMMaHUM MaTepuaga, OOJErduT ero
OCMBICJICHHE, TIPOKOMMEHTHPYET MaTepral MHOTOYUCICHHBIMU TPUMEPAMHU.

Memoouueckue pekomenoayuu 011 ROO20MOEKU K IK3AMEHY

3ayer B l-oM cemecTpe sBisieTcsi (OpPMOMl MTOTOBOrO KOHTPOJSl 3HAHWH M YMEHUH,
00yJaromuXxcs Mo JAaHHOW TUCIUIUIMHE, ITOJIYYCHHBIX Ha JICKIUAX, IPAKTUYCCKUX 3aHATUAX U B
MPOLIECCE CaMOCTOSITeNbHON paboThl. OCHOBOW JUIsl OINpeNeeHHs] OLIGHKH CIYKUT YPOBEHb
YCBOEHHUS 00y4arOIIUMUCS MaTepuaia, MpeayCMOTPEHHOT0 JaHHOU pabouelt mporpaMMoii.

K 3auery momyckarorcs oOydarommecsi, HaOpaBmme 36 u Oojee OaJIOB MO HTOram
TEKYIIETO U IPOMEKYTOUHOTO KOHTPOJIS.

Ha 3ager BbiHOCHUTCS MaTepuaid B o0beMe, MPEIyCMOTPEHHOM paboueil mporpammon

yueOHOM TUCIUILIMHBI 32 CEMECTp, U IPOBOJAUTCS B MUCBMEHHOM / yCTHOU popme.

8. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHne JUCHUIIINHBI
8.1. Tpebosanusa k mamepuanvHo-mexHUUECKOMY odecneqyeHuIo

Jlnst peanuzanuu pabodei mporpaMMbl JUCITUTITMHBI UMEIOTCS CIICIIMATIbHBIE TTIOMEIIICHUS
AJI1 IPOBCICHUA 3aHSATUU JICKOMOHHOT'O U CCMUHAPCKOI'0 THUIIA, I'PYIITIOBBIX U MHAUBUAYAJIbHBIX
KOHCYJIbTAIIMH, TEKYIIEro KOHTPOJISI U MPOMEXYTOYHON aTTECTAIMH, a TaKKe MOMEIIEeHUs s
CaMOCTOSTEeNbHOM padoThl. CrenuanbHble MOMEIICHUS YKOMIUIEKTOBAHBI CIISITUAIN3HPOBAHHON
MeOeIbI0 U TEXHUYECKUMHU CPEJICTBA O0yUYEHUS, CIYKAIMMHU Ul IPEJICTaBIeHNUs HH(OpMaLun
00JIbIION ayAUTOPHH.

[Ipu npoBeneHnr 3aHATUH JIGKIIMOHHOTO/ CEMUHAPCKOTO TUTIA 3aHATUH UCTIOIB3YIOTCS:

3apy6e3fcnoe JIUUCH3UOHHOE RPOCDAMMHOE obecneuenue:

Ne | IlpousBogureJib HaunmeHoBaHme JInuensun J:QaIlz(:)l“ZOOB:([:; J:;HZ(:)FZOIB:E;
1. | MSAcademicEES | Office 365 ProPlusEdu muuensus | JIOTOBOP J1OI'OBOP
ShrdSvr ALNG SubsVL Ne20/2A-223 | Nel0/DA-223
MVL PerUsr A Faculty
EES
2. | MSAcademicEES | Office 365 ProPlusEdu muuensus | JIOTOBOP J1OI'OBOP
ShrdSvr ALNG SubsVL Ne20/2A-223 | Nel0/DA-223
MVL PerUsr
STUUseBnft Student
EES
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Ne | IIpousBoauTe.ib HaumenoBanue JIuueH3uu J:l'ﬂaIlZ(:)FZOOB:E; J:';HZ(:;OIB:E;
3. MSAcademicEES | Core CALClient Access munensus | JJOI'OBOP JOT'"OBOP
License ALNG LicSAPk No20/9A-223 | Nel0/DA-223
MVL DvcCAL A
Faculty EES
4. MSAcademicEES | WINEDUperDVC munenzus | JJOI'OBOP JOI'OBOP
ALNG UpgrdSAPk Ne20/2A-223 | Nel0/DA-223
MVL A Faculty EES
(KopniopatusHnas
MOAMKCKA HA TTPOTYKTHI
Windows omnepanmronHas
cucreMa u opuc)
5. StatSoft Statistica Ultimate manensust | JJOT'OBOP JOI'OBOP
Academic for Windows No20/9A-223 Ne 15/9A-
13 Russian/13 English na 223
500 nmonwk3oBaTene
JloxanpHas Bepcus
(Named User) 'onoBas
JTUTICH3US
6. Mathlab/Simulink | TAH-25 munensus | JJOI'OBOP JOT'OBOP
Ne20/2A-223 | Ne80/EJI-223
7. Embarcadero RAD Studio Architect munensus | JJOI'OBOP JOT'OBOP
Concurrent Ne20/2A-223 |  Ne 15/2A-
AcademicEdition 1 Year 223
Term License
8. AdobeCreativeCl | Adobe Creative Cloud munensus | JJOI'OBOP JOT'OBOP
oud for Teams — All Apps. Ne20/2A-223 |  Ne 15/2A-
Jlunensuu Education 223
Device license mst
00pa3oBaTeNnbHbIX
Opra"u3aiuin
9. Sketchup SketchUp Pro 2020 - muuensus | JJOIOBOP JOIroBopP
License for Education -- No20/9A-223 Ne 15/9A-
LAB for 1 year. 223
10. PTC Mathcad Education - munensus | JJOI'OBOP JOT'OBOP
University Edition No20/25A-223 | Ne 15/9A-
Subscription (50 pack) 223
11. Corel Corel DRAW Graphics muuensus | JJOIOBOP JOIoBOP
Suite Ne20/2A-223 |  Ne 15/2A-
223
12. ABBYY ABBYY FineReader munensus | JJOI'OBOP JOT'OBOP
Ne20/9A-223 |  Ne 15/2A-
223
3apybesxcnoe npozpammnoe obecneuenue (C60000H0 paAcCnPOCMpansemoe)
Ne IIpousBoauTesn HaumenoBanue JIuueH3umn
1. Web Browser - Firefox becmiatHo
2. AtomEditor becriatHo
3. Python becrinatHo
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Ne IIpousBoauTenn HaumeHnoBaHnue JInneH3un

4. IBM Eclipse becninatHo

5. ®dupma Sun Microsystems | Apache OpenOffice becratHo

Poccuiickoe JAUUECH3UOHHOE NPOCDAMMHOE obecneuenue:

Ne norosopa | Ne moroBopa

Ne | IIpousBoauTesib HaumenoBanue JIuueH3uu 1a 2020 rox wa 2021 rox

1. | Kaspersky Kaspersky Endpoint JTULEH3US JAOI'OBOP | JIOTI'OBOP Ne
Security qist Ou3Heca Ne20/DA-223 15/2A-223
— CTrangapTHbIN

Russian Edition.
1500-2499 Node 1
year Educational
Renewal License

2. DrWeb Dr.Web Desktop JINLIEH3USI JOI'OBOP -
Security Suite Ne20/2A-223
KommekcHas

3amura + Llentp
yhpaBieHus Ha 12
mec., 200 I1K,

IIPpOAJICHHUC

3. Anrtumiaruat BY3 JIMLICH3US JAOI'OBOP | JIOI'OBOP Ne
Ne20/9A-223 15/9A-223

Poccuiickoe npocpammnoe odecneuenue (c60000H0 pacnpocmpansaemoe)

Ne | IIpousBoauTenb HaumeHoBaHue KommenTapun (IO
JINIEH3UH
1. StarForce Foxit PDF Reader JUIs IPOCMOTpa becrutatao
Technologies, JNEKTPOHHBIX IOKYMEHTOB
Poccus, MockBa B cragaapre PDF
2. Poccust Tzip apXuBaTop becniatHo

8.2. Ocobennocmu peanuzayuu OUCYUNIUHBL ONA UHBATUOO0E U JIUY C 02ZDAHUYEHHBIMU
603MOHCHOCMAMU 300P0BbA

JUIs CTYIEHTOB C OTPaHWYCHHBIMH BO3MOXHOCTSIMHU 3JIOPOBBSI CO3JIaHBI CHCIHABLHBIC
yCIOBUSL JUIsI ToNMydeHHs: oOpa3zoBaHusl. B 1ensx AOCTYMHOCTH TONYYEHHs] BBICIIETO
oOpa3oBaHus M0 00pa30BaTENBbHBIM MPOTrpaMMaM HHBAIHMIAMHU U JIULAMH C OTPAaHUYCHHBIMHU
BO3MOKHOCTSIMU 3/I0POBBSI YHUBEPCUTETOM 00CCTICUHBACTCSI:

1. AnbrepHatuBHas Bepcus oduuuanbHOro cairta B cetu «MHTepHer» mns
CIa00BUIAIINX

2. 115 IHBAaTUIOB C HAPYIICHUSIMU 3peHUs (cIaboBUISIINE, CIICTIBIC)

- TPHUCYTCTBHE AaCCUCTEHTA, OKAa3bIBAIOMIETO OOYyJaromeMycsi HEOOXOIUMYIO IOMOIIb,

nyOnupoBaHUE BCIyX CIPAaBOYHON HMH(OpPMAlMK O PACIUCAHUU Y4YeOHBIX 3aHSATUI; HaIU4ue
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CPEACTB Il YCHUJICHHUS OCTaTOYHOTO 3peHUs, OpalIeBCKOW KOMITBIOTEPHOW TEXHHUKH,
BUJICOYBEIMUUTENCH, TMPOrpaMM HEBH3YaJILHOTO JOCTylma K WH(OpManuu, MOporpaMm-
CHUHTE3aTOPOB PEUYH U JAPYTUX TEXHUYCCKUX CPEACTB MpUeMa-Tiepenadyn yaeOHoi nHpopMaIuu B
JOCTYMHBIX (popMax Jyis CTYJIEHTOB C HAPYLICHUSIMH 3PEHUS,

- 3a/1aHUA JUIA BBITIOJTHEHUS HA SK3aMEHE 3aUUTHIBAIOTCS ACCUCTEHTOM;

- MHUCHMEHHBIC 3a/JaHUs BBHITIONHSIOTCS Ha Oymare, HAJUKTOBBIBAIOTCS ACCHUCTCHTY
00yyJaromumcs;

3. Jlns UHBaNUAOB M JMI] C OrPAaHUYCHHBIMH BO3MOXXHOCTSMHU 370POBbSI IO CIYXY
(cmabocrnpIamue, TIyxue):

- Ha 3a4eTe/’K3aMeHe MPUCYTCTBYET aCCHCTEHT, OKA3bIBAIOIINN CTYCHTY HEOOXOAUMYIO
TEXHUYECKYIO0 IOMOIIb C YYETOM HHIUBUAYAJIbHBIX OCOOCHHOCTEH (OH IOMOraeT 3aHsATh
pabouee MeCTO, MepeABUTaThCSA, MPOUYNUTATh U OPOPMUTH 3a/1aHUE, B TOM YHCIIE 3aIUChIBas MO
TUKTOBKY);

- 3a4eT/9K3aMEH IPOBOJUTCS B yCTHOW/TIMCBMEHHOM (hopme;

4. Jlns MHBAIMIOB WM JIMI[ C OTPAHWMYCHHBIMH BO3MOXHOCTSMHU 3JI0POBbS, WMEIONTUX
HApYIICHUs OIMOPHO-ABUTaTEILHOTO ammapara, CO3/laHbl MaTepuaibHO-TEXHUYECKUE YCIIOBUS,
oOecreunBaroIie BO3MOKHOCTh OECHPEMsITCTBEHHOTO JOCTyNa oO0y4arolmmxcs B y4deOHbIE
MOMEIIEHUS, OOBEKTY TUTAHUS, TYaJCTHBIE W JPYrHe TOMEIICHUS YHHBEPCHUTETa, a TaKKe
npeObIBaHMS B YKa3aHHBIX TIOMEIICHHUSIX (HATHYNE PACITUPEHHBIX JIBEPHBIX MTPOEMOB, TIOPyUHEH
U IPYTUX MPUCTIOCOOTIEHHI).

- THCbMEHHbBIC 3aJ]aHMs BBIMONHIIOTCS Ha KOMIBIOTEPE CO CHEIHATU3UPOBAHHBIM
MIPOrPaMMHBIM 00€CIICYCHUEM HITH HAIMKTOBBIBAIOTCS ACCHCTEHTY

- 10 YKEJIAHWIO CTYJEHTa YK3aMeH MPOBOINTCS B YCTHOH (popme.

OOyuaromuecs U3 4Kcia JIMIl ¢ OTPaHUYSHHBIMU BO3MOKHOCTSIMH 3[I0POBBSI 00eCrieUeHbI
AIIEKTPOHHBIMU 00pa30BaTEIbHBIMU pecypcamMu B (hopMax, aJanTHUPOBAHHBIX K OTPAaHHUYEHUSM

WX 37J0pOBBS.
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9. JIuct u3MeHeHHU# (A0MOJTHEHU )
B pabouyio mporpaMmy 1o aucuuiuinHe «lIpuMeHeHHe YMCIeHHBIX METOJOB IMpPH PELICHUU
3aJa4 MareMaTuyeckod ¢u3uku» ¢ HampasieHus noarotoBku 01.04.02 — TlpuxmagHas
MaTeMaTHKa M HMH(OpPMaTHKa HarpaBleHHOCTH «MaTtemaTtudeckas (U3MKa U COBPEMEHHBIE

KOMIThIOTEPHBIC TeXHOJIOTHI» Ha 2022-2023 yueOHBbIH TO/1.

Ne IlepeyeHb BHOCHMMBIX
JunemeHT (myHkT) PII/] petien . Mpumeyanue
n/n H3MeHeHH i (I0NMmoJIHeHuil)
1.
2.
3.

OO6cyxeHa U peKOMEH/IOBaHA Ha 3aCeTaHuM KadeIpbl

HDMKJZCZOHOIZ mamemamuxu u qu)opmamuKu

[Tporoxoin Ne 2 ot «02» centsiOps 2022r.

3aB. kadeapoii A.P. beuenoBa
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