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1. HEJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Llenp AUCIUIIINHBI —

® TCOpPETUYECCKas IOJArOTOBKA M IOJIyYCHHE IMPAKTHUYCCKUX HABBIKOB IO JU(GEpPCHIUAIbHBIM 1
WHTETPAJIbHBIM YPaBHEHUSM JIJIsl YCIEIIHOTO YCBOCHHS (YHIAMEHTAIBHBIX, OOMETEXHUICCKUX U
CICIHATbHBIX JUCIHUIUIMH y4eOHOI'O IUIaHa, a TaKXKe JJII BO3MOXKHOCTH M3YyYCHHS CIEIUAIbHOMN
JUTEPATYPHI, B CIydyae HEOOXOJIMMOCTH CaMOCTOSITEIbHOTO YIiyOJeHUs MaTeMaTUUeCKUX 3HaAHUH
rocie okonuanust BY3a;

® Pa3BHTH JIOTUYECKOE MBIIIUICHUE CTYICHTOB, PUBUTH MOTPEOHOCTH TEOPETUIECKOTO 0OOCHOBAHUS
Pa3INYHBIX SBJICHUN.

3a1a4y JUCLUIUIMHBI —

® (CO3/1aHUE Y CTYJEHTOB JOCTATOYHO HIMPOKON MOATOTOBKU B 00JACTH MaTeMaTHKU M BOCIIMTAaHHE
JIOCTaTOYHO BBICOKOW MAaT€MAaTHYECKOU KYJIbTYPBI;

e chopMHpPOBATh HABBIKM HCIIOJIB30BAaHUS MAaTEMAaTUYECKUX METOJOB M OCHOB MaTeMaTHYECKOTO
MOJICIINPOBAHUS B IPAKTUYECKOU E€ATEIbHOCTH;

® [IPUBUTH HaBBIKU CAMOCTOATEIbLHOU pabOThI C INTEPATYpPOM 110 MATEMATUKE U €€ MPUIOKEHHUSIM.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI (1aee
— OIl) BAKAJIABPUATA

I[I/ICI_II/IHJ'II/IHB. pCaAIN3yCTCA B paMKax 0a30BOI YaCTH U OTHOCHUTCS K C€CTCCTBCHHO-HAYYHOMY MOIYJIO.
I[JISI OCBOCHHA OUCHUIIIITHHBI H606XOI[I/IMI)I KOMIICTCHIIUU, C(bOpMI/IpOBaHHBIG B paMKax MH3YUCHUA
caeayromux AUCHUIIINH: «AHamuTHYeCKas reoMCTpus», «JIuneiinas anre6pa», «MaTremMaTHdecKui
aHaJInu3».

Hucunmumna «/Iuddepennuansapile U WHTErpaIbHBIC YPAaBHEHUS» SBISIETCS HEOOXOIMMOM JUist
u3ydeHHs PU3MUECKUX, MHKECHEPHBIX U TEXHUYECKUX AUCLUIUINH.

Jucnunnuna n3ydaetcs Ha |l kypce B 3 cemectpe.

3. IEPEYUEHb IINTAHUPYEMBIX PE3YJBTATOB OBYYEHUS 1O AUCHUIIIMHE,
COOTHECEHHBIX C IINTAHUPYEMbBIMH PE3YJIIbTATAMHA OCBOEHMUA
OBPA3OBATEJIbHOI ITPOT'PAMMBI

B pesyabrare ocBoenus OIl OGakamaBpuara oOy4aroIIMHCS JOJDKEH OBJIAJETh CIEIYIOIIUMHU
pe3yibTataMu 00y4eHus MO0 JUCLUILIUHE:

Kon HaunMeHnoBaHHe KOMIETEHIIUHA Koa n nHaumMeHoBaHUe HHAUKATOPA
KOMIIETEeHIIN i JOCTHKEHHSI KOMIEeTEHIIUU
VKE-1 Croco0OeH ucmnonab3oBath 3HaHua | 3-YKE-1 3HaTh: 0OCHOBHEIE 3aKOHBI
€CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX JUCIUIUINH,
JTUCLUIUINH, TPUMEHSITh METO/IBI | METOJIbl MATEMaTHUYECKOTO aHAIN3a U
MaTeMaTU4YeCKOro aHaJIn3a 1 MOJICIIUPOBAHUS, TEOPETUUECKOTO U
MOJEJIMPOBAHUS, TEOPETUUECKOTO | SKCIEPUMEHTAIBHOTO UCCIEIOBAHUS
7 SKCIEPUMEHTAIBHOTO V-VKE-1 YmeTs: ncnosnb30BaTh
HCCIICIOBAHUS B IIOCTaBICHHEIX MaTeMaTHYEeCKHE METOIbI B TEXHHYECKUX
3aJa49ax MIPUIIOKEHUSAX, PACCUUTHIBATH OCHOBHBIC
YHUCJIOBBIE XapPaKTEPUCTUKU CIyYalHbIX
BEJIMYWH, PeIIaTh OCHOBHBIC 33291
MaTE€MaTUYeCKOW CTaTUCTUKH; PEIIaTh
TUTIOBBIE PACUETHHIE 3a]]a4H




B-YKE-1 Baagers: MeTogaMu
MaTeMaTHUYeCKOTo aHalu3a u
MOJICTTUPOBAHUS; METOJJAMH PEIICHUS
3aJ1a4 aHaIM3a U pacuyera XapaKTepUCTUK
(U3HYECKUX CHCTEM, OCHOBHBIMU
npueMaMu 00paboTKH
AKCIIEPUMEHTAIBHBIX JIAHHBIX, METOAAMH
paboThI C MPUKIIATHBIMU IPOTPAMMHBIMU
MPOYKTAMH

OIIK -1

Cnoco0eH ucnosbp30BaTh 0a30BbIE
3HAHUS €CTECTBECHHOHAYYHBIX
JTUCIUILIAH B MPOQPECCHOHATBHON

JACATCIIBHOCTH, IMPUMCHSATDH
METOAbI MAaTEMAaTHYCCKOTI'O
aHajJInu3a u MOACIINPOBAHUAA,
TCOPECTUICCKOI'O n
OKCIICPUMCHTAJIBLHOT'O
HCCICOOBaAHUA

3-OI1K-1 3HaTh: 0a30BEIC 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIUILINH,
OCHOBHBIE MaTEMaTUYECKHE 3aKOHEI;
OCHOBHBIC (DH3UYECKHEC SBICHUS,
MPOIIECCHI, 3aKOHBI U TPAHMIIBI X
MIPUMEHUMOCTH; CYIIIHOCTh OCHOBHBIX
XAMHUYECKNX 3aKOHOB U SIBJIEHU;
METOAbI MATEMATHYCCKOTO
MOJICIIUPOBAHUS, TEOPETUUECKOTO U
AKCIIEPUMEHTAIILHOTO UCCIICI0BAHMS
V-OIIK-1 YMmeTh: BHIABIATD
€CTECTBEHHOHAYUYHYIO CYIIHOCTb
po0JieM, BO3HUKAIOLIUX B X0
poeCCUOHAIIBHON NEATEIHHOCTH,
MIPUBJIEKATh JIJIS1 UX PEIICHUS
COOTBETCTBYIOIIUHN (PU3HUKO-
MaTeMaTUYeCKHH arnmapar

B-OIIK-1 Bnagers: MaTeMaTUUECKHM
anmapaToM IS pa3paboTKH MOJenei
IIPOLIECCOB U SIBJICHUH, pELICHUS
MPaKTUYECKUX 3a/1a4 MPodecCHOHATbHON
JIeITEIIbHOCTH; HAaBBIKAMU
HCIOJIb30BaHUS OCHOBHBIX
0011epU3NYECKUX 3aKOHOB U IPUHLIUIIOB

4. BOCHUTATEJBbHBIN MOTEHIHUAJ JUCIUIIIUHBI

Hanpasuenusi/uenn 3agaun BocnuTaHUA (KOX) BocnurareJbHBIN OTEHIMA
BOCIIHUTAHUS AUCHMILINH
HNHuTennexktyajibHoe - popmupoBanue KynpTyphl | Mcronb3oBaHue BOCTUTATETLHOTO
BOCIIMTaHUE ymcTBeHHOro Tpyna (B11) MOTEHIHANa JUCITUTIIAH

T'YMaHUTapHOTO,
€CTECTBEHHOHAYYHOTO,
o0mienpoecCHOHaIBHOTO U
pohecCuOHATBHOTO MOAYJIS JUIst
(bopMupOBaHUS KYIbTYPHI
YMCTBEHHOTO TPY/Ia OCPEACTBOM
BOBJICUCHHSI CTYJICHTOB B Y4€OHBIC
MCCIIEIOBATEIILCKUE 3a/IaHUs,
KYpCOBBIE pabOTHI U JIp.

IIpodeccnonanbHoe 1
TPYJ0BO€ BOCIIUTAHHE

MMOHWMAaHUS COITHAJIbHOMI
poiu ipodeccum,

MO3UTHUBHON M aKTUBHOMN
YCTAHOBKHU HA IIEHHOCTHU

- (I)OpMHpOBaHI/IC FJIY6OKOFO Hcronp30BaHNe BOCIIUTATEILHOTO

IIOTCHIMAaJIa TUCITUIIIINH
€CTECTBCHHOHAYYHOTO U
o0menpoecCHOHaTBFHOTO MOYIIS
JUISL:




n30paHHOHN CIEUUAIBHOCTH, | - (GOPMUPOBAHMS TO3UTUBHOTO
OTBETCTBEHHOI'O OTHOIIIEHUS | OTHOLIEHUS K MPodeccCuu HHKEHEpa
K npodeccruoHaIbHON (KOHCTpYKTOpa, TEXHOJIOTA),
nesreabHoCTH, Tpyay (B14) | moHHMaHMs ee COIHaIbHOI
3HAYUMOCTHU U POJIH B OOIIECTBE,
CTpEeMJICHUS CIIeZIOBATh HOpMaM
po(hecCHOHATLHOM ATUKU
MOCPEACTBOM KOHTEKCTHOTO
00y4YeHHsI, PEeLICHUs IPAKTUKO-
OpPUEHTUPOBAHHBIX CUTYAI[MOHHBIX
3ajauy;

- (opmupoBaHUS YCTOMUNBOTO
MHTEpeca K NpodecCHnoHaIbHOM
JESITEIbHOCTH, CIIOCOOHOCTH
KPUTHYECKH, CAMOCTOSTEIIBHO
MBICITUTh, IOHUMATh 3HAYUMOCTb
poQeccuu mMoCpeICTBOM
OCO3HAHHOTO BBIOOpA TEMATUKHU
MIPOEKTOB, BHIITOJIHEHHUS TPOSKTOB C
MOCIEeAYIOLEH MyOInYHON
MpE3EHTAalUEN pe3yIbTaTOB, B TOM
qriciie 000CHOBAaHUEM HX COLIMATIBLHOU
Y TIPAKTHYECKOW 3HAYMMOCTH;

- (hopmupoBaHUS HABBIKOB KOMaHIHOU
paboThl, B TOM YMCIIE peaan3alnuu
pa3IMYHBIX POEKTHBIX pojel (uuep,
WCTIOJTHUTEIb, aHAJUTHK U TIP.)
MOCPEACTBOM BBIMIOTHEHHUS
COBMECTHBIX ITPOEKTOB.

2. Ucnonb30BaHKe BOCIHUTATEIHHOTO
MOTEHIMAJa TUCIIUILTHHBI
«OKOHOMUYECKHE U MPaBOBbIE OCHOBBI
MEJIUITTHCKOM JIEATEITHLHOCTH,
«OKOHOMUYECKHE U MPABOBBIE OCHOBBI
poeCCHOHATILHOMN e TETLHOCTHY,
«YmpaBieHue, Opranu3anus u
TUTAHUPOBAHKE TIPOM3BOJICTBAY H JIP.
TUTST:

- opMUpOBaHNS HABBIKOB
CHUCTEMHOT0 BUICHUS POJIU U
3HAaYUMOCTHU BbIOpaHHOU npodeccuu B
COLIMAIbHO-3KOHOMHYECKUX
OTHOIIEHMSIX Yepe3 KOHTEKCTHOE
oOydeHue

Opranu3zanyusi MHTEPAKTHBHBIX MEPONPHUATHI M pean3alus clelHAJTU3HPOBAHHBIX 3a/IaHMI ¢
BOCIUTATEJIbHBIM U COHAIBHBIM AKIIEHTOM:

1. Opranuzanus ¥ OpoBeACHHE HAYYHO-IIPOCBETUTEIBCKUX MEPONPHUITHI, B TOM UHUCIIE Pa3BUTHE
($U3uUecKOro, MaTeMaTHUYECKOT0, XUMHUYECKOT0, XUPYPTUUECKOT0, Cy1eOHO-MEAUIIUMHCKOTO KPYKKOB U
Ap.

2. Opranusanus U NpOBEACHUE MEPONPUATUI, HAIIPABJIEHHBIX HA BOBJICUYEHHUE CTYJCHTOB B HAy4HYIO,
Hay4HO-UCCIIEI0BATEIBCKYIO AEATENBHOCTh C | Kypca, B TOM uucie HaydHoro typaupa UATO HUAY
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MUOU u np.

3. [lognepxka u pazputue Ctyaerueckoro HayuyHoro obmectsa MATO HUAY MUODU.

4. Opranuzanysi Hay4HO-TIPAKTHUECKUX KOH(EPEHIUH, KPYIJIbIX CTOJOB, BCTPEY C BBHIJAIOIIMMUCS
YYEHBIMH U BEIYIIMMH CIIEIIHATUCTAMU OTpacyeil.

5. Opranuzarys 1 MpoBeIeHUe MPEAMETHBIX OJMMITHA]] U KOHKYPCOB MPO(ecCHOHAIEHOTO MacTEPCTBA.

5. OFbEM JUCHUILINHBI B 3AUETHBIX EAUHALIAX C YKASAHUEM KOJIMYECTBA
AKAJEMUYECKHX UYACOB, BBIJEJEHHBIX HA KOHTAKTHYIO PABOTY
OBYYAIOIIINXCSI C TMPENOJABATEJEM (II0 BHIAM 3AHSATHI) HW HA
CAMOCTOSITEJIBHYIO PABOTY OBYYAIOILIUXCS

KosmnuecTBo yacos
Bua padorsl
Ha BUJ padoThI:
KonTakTHas padoTa 00y4yaomuxcsi ¢ mpemnojgaBarejieM
AyauTopHbIE 3aHATHS (8ce2o) 180
B Tom umncne:
JleKyuu 32
NpaKmuyecKue 3aHsamusl 32
1AO0pamopHvle 3aHAMUs 0
IIpomeKyTOYHASI ATTECTALUSA
B Tom umncne:
3ayem
3a4em ¢ OYeHKoU
9K3AMEH 36
CamocrosiTejibHasi padoTa 00y4arIuXcst
CamocrosiTesibHas padoTa 00yYaUIuXCcs 80
Bcero (4achi): 180
Bceero (3aueTHble eAMHUIIBI): 5

6. COAEP) KAHUE JUCHUIIJINHBI, CTPYKTYPUPOBAHHOE 110 TEMAM (PA3JIEJIAM)
C YKASAHHUEM OTBEJIEHHOI'O HA HUX KOJIMYECTBA AKAJEMHUYECKHX YACOB
N BUJIOB YYEBHbIX 3AHATUUNU

6.1. Pa3zoenst Oucyuniunsl u mpyooemMKoCms HO 6UOAM YUEOHBIX 3aHAMUIL (8 AKADEMUHECKUX UACAX)

Hepnens HaumenoBanue pazaena / Buabi yueOHoli padoTsl
TeMbl M CIUTIMHbI
Jlex IIp JIab Bueayn | CPO
1-2 Brenenne. Onpenesenus 2 2 0 0 5
1-2 BBenenune, ocHOBHBIE 2 2 0 0 5
OTIpEJICIICHUS M TTPHUIIOKCHUSI.
3-7 YpaBHeHnus 1 nopsiaka 10 10 0 0 25
3 C paznensomumMucs 2 2 0 0 5
IepEMEHHBIMH
4 OpHOpOTHBIE 2 2 0 0 5
5 B nonubIx quddepennmanax. 2 2 0 0 5
WHTerpupyromuin MHOXKHUTEIb
6 JIuneiinble ypaBHeHUS 1 2 2 0 0 5
nopsiaka. YpasHeHus: bepHyium.
7 3agaua Komu 2 2 0 0 5




8-10

JIuHelHbIe ypaBHEHHU S
BBICIIMX NIOPSAIKOB

OnHOpOoHBIE YpaBHEHUS C
MOCTOSTHHBIMH
KodppunreHTamMu

9-10

Heonnoponusie ypaBHeHus ¢
MOCTOSTHHBIMH

ko3 duurentamu. Meton
Bapually MTOCTOSIHHBIX. MeTo
HEOIpeIeICHHBIX

K02 GUIMEeHTOB.

11-13

CucreMbl JUHEHHBIX
ypaBHeHHii 1 mopsiika

11

OnHOpOAHBIE CUCTEMBI C
MTOCTOSTHHBIMH
Kod(phUIIIEeHTaMH.

12-13

HeonHopoaHbIe CHCTEMBI.
Bapwuanust oCTOSIHHBIX U METO
HEONpe/IeIeHHBIX
KOd(PHUIIHEHTOB.

14

YcTOoHYHBOCTH

14

Y CTOWYHUBOCTH MOT0KEHUS
paBHOBECHS uepe3
nrHeapu3annio. Pa3oBbie
MOPTPETHI CUCTEM 2X2 C
MTOCTOSITHHBIMH
kod(purmeHTamu.

15-16

HNuTerpajibHble ypaBHEeHHS

15

Knaccudukanms nuHeHHbIX
WHTETPAJIbHBIX YPaBHEHUN
[IpeobOpa3zoBanue ypaBHEHHs
Bonsrepa B O/1Y.

15-16

YpasHenust Opearonapma.

2

2 0

o
(ee]

16

YpasHeHus Boibrepa.

2

2 0

o
oo

Bcero

32

32 0 0 80

Ipum.: Jlex — nexyuu, IIp — npaxmuuecxkue 3anamus / cemunapul, Jlab — nabopamopnvie 3aHamus,
Bueayo — eneayoumopnasn konmaxmuas paboma, CPO — camocmosimenvras paboma.

6.2. Codepotcanue oucyuniunbl, CMpyKmypuposannoe no pasoeiam (memam)
Jlexyuonnwiii kKypc

IIPHUITOKCHUSA

Henexs HaunmeHoBaHnue pa3nena / ConepxaHue
TeMbI I CHUTLTNHBI
1-2 BBenenne, onpenesienus
1-2 BBenenue, ocHOBHBIE omnpeieicHus U |Onpe/esieHie TUIIOB YPaBHEHUH C

WJUTFOCTPAIMSIMU ¥ TIPUMEpaMHU peIIeHUi. 3amadya
Komm. 3akon HeioToHa 0 HarpeBaHuu u
oxJiakieHnu. Bropoit 3akoH HeroToHa.
PannoaktuBHbIN pacnan. JlMHaMHKa MOMYISIIAHN.
ManbTy3uanckas Moziens pocta. Moaens
JIOTUCTUYECKOTO pocTa. ['eomerpuueckas
uHTepnpeTanys 1uddepeHnalIbHOro ypaBHEeHH
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nepBoro nopsaka. Hekoropsie npumMepsl
MOCTPOEHUS MOJIA HanpaBieHuid. CTallMOHapHbBIE
peuieHus. Pemienus, KOTopble onpeeeHbl
HESBHO.
3-7.  |YpaBHeHus 1 nopsjaka
3. YpaBHEHHUs € pa3IeIAOIUMUCS Meron penieHust ypaBHEHUH C pa3AeIIOLIMMUCS
IIEpEMEHHBIMU nepeMeHHbIMU. [Ipumepsl.
4. OpHOpOHBIE MeTonb! pelIeHHs] OJHOPOAHBIX YPABHEHUM
5 B nonsbix quddepennmanax. Kpurepuii Toro, 4to ypaBHeHHE €CTh B IOJHBIX
HHTerpupyromuii MHOXKUTEIb muddepennmanax. MeTos pemeHus TaKux
ypaBHeHU. HTErpupyronmii MHOKHUTEIb.
IIpumepsl.
6. Jluneitnpie ypaBHeHuUs 1 nopsiaka. Mertobl pelieHus: IMHEHHOTO ypaBHEeHUS |
VYpasHeHus bepuysmm. nopsiaka. Merox Bapuanuy Npou3BOJIbHBIX
MOCTOSIHHBIX. YpaBHeHUs1 bepHyinu u Pukkartu.
7 3agada Komn TeopeMmsbl CyliecTBOBaHUS U €IMHCTBEHHOCTH.
8-10 |/IuHeiinble ypaBHEHNs BbICIIHX MOPS/IKOB
8 OnHopoaHbIe YpaBHCHUA C|JIuneliHass  HE3aBUCUMOCTb U  BpoHCKHaH.
TIOCTOAHHBIMHU KOIPPHLMEHTAMH OcHOBHBIE  CBOWCTBA  pEIIEHUN  JIMHEHHBIX
OIHOPOJHBIX ypaBHEHUU. DyHIaMEHTAIbHBINA
HA0Op pelICHUH.
9-10 |Heonmnopoanbie ypaBHEHUS c{Metox Bapuanuu nNpou3BOIbHBIX IOCTOSIHHBIX U
MMOCTOSIHHBIMH KOd(UITMEHTAMH. |METO]T HEOIIPEICTICHHBIX KOA((PHUIIMEHTOB.
Meroa Bapuanuu nocTosiHHbIX. MeTon
HEOIPEICIEHHBIX KO DHUITMEHTOB.
11-13 |[CucTeMbl JIMHEHHbIX YPABHEHHUI NEPBOI0 NOPsAKA
11 OIHOPOIHBIC CHCTEMBI C JIuHeitHas He3aBUCUMOCTh U BpoHCKHaH.
TIOCTOAHHBIMHU KOO PHIMEHTAMH OcHOBHbIE CBOWMCTBA PEIICHUHN JIMHEHHBIX
OJIHOPOAHBIX cucTeM. DyHIaMeHTaNbHbBIN HA0Op
pemieHuit. OMHOPOAHBIE CUCTEMBI C TOCTOSSHHBIMU
koddumentTamu. MeTos penieHusl.
12 HeonHopoanbie cucTeMBI € Metoj Bapuanuy Npou3BOJIbHBIX MOCTOSIHHBIX U
MOCTOSIHHBIMU K03 punineHTamMu METOJ HEOTIpeIeIEHHBIX KO (UIHEHTOB.
14 YcT0iiunBoOCTH
8 VY CTOMYHUBOCTE TOYEK MTOKOSI HccnenoBanue yCTOMYMBOCTH MOJIOKEHHUS
paBHOBecHsl uepe3 JnHeapusamuio. da3opbie
MIOPTPETHI CUCTEM 2X2 C MOCTOSHHBIMU
koa¢punmenTamu (Hokyc, LEHTp, CEAJI0, y3el,
BBIPOKACHHBIN y3€1)
15-16 |MHTerpajbHble ypaBHEHHUS
15 Knaccupukans _ JMHEHHBIX |Kaccu(UKaIus THHEHHBIX HHTETPATbHBIX
WHTETPAJIbHBIX YPaBHEHUN ypaBHEHHit
15-16 |YpaBHeHus Ppearosbma. VpasHerus Opearonasma BTOporo posa ¢
BBIPOXKAEHHBIMU siipaMu. CoOCTBEHHbIE (PYHKITNH
U Xapakrepuctuyeckue uncia. OqHOpOoIHbIE U
HEOJIHOPO/HbIE YpaBHEHUs Ppenroabma.
AnprepHatuBa @penronsma. repupoBaHHbie
A]Ipa U Pe30JbBEHTA
16 YpasHenus Bonbreppa [IpeoOpazoBanne ypaBuenust Bonbreppa B O/1Y.
HtepupoBaHHbIE si1pa U pE30JIbBEHTA

HpaxmuquKue/ceMuHapCKue 3AHAMUA




Hexeunst HanmenoBanmue pa3zaena / Conep:xanue
TeMbl JUCIUILTTHHBI
1-2 BBenenue, onpenenennst
1-2 BBenenue, ocHOBHBIE onpezeneHus 1 |3akoH HbroTOHA 0 HarpeBaHWU U OXJIAKICHHUH.
MIPUIIOKEHUS Bropoii 3akon Hetotona. PagnoakTuBHbIN
pacnan. JluHamuka nonyssuuu. ManbTy3uaHcKast
MoJieb pocTa. MoJenb JOruCcTU4ecKOro pocTa.
['eomeTprueckas HHTEpPIIpETALINS
T pepeHINaIbHOr0 YpaBHEHUS IEPBOroO
HOpsIKA.
3-7. YpaBHenus 1 nopsigka
3. YpaBHEHHUs € pa3IeIAOIUMUCS Meron penieHuss ypaBHEHUH C pa3AeiIIOIUMUCS
IIEPEMEHHBIMU IIEPEMEHHBIMH.
4. OpHOpOJHBIE MeTonb!l pelieHHs] ONHOPOAHBIX YPAaBHEHUMU
3) B nonnbix quddepennuanax. Kpurepuii Toro, 4To ypaBHEHHE €CTh B IIOJHBIX
WHTerpupyromuili MHOXHUTEIb muddepennmanax. Meros pereHus Takux
ypaBHeHUN. HTErpupyrommi MHOKHUTEINb.
[Tpumepsr.
6. Jluneiinble ypaBHeHusl 1 mopsaka. MeTopl pelieHust TMHEWHOTO ypaBHEHUS |
VYpasuenus bepnyim. nopsiaka. Meroz Bapuanuy Ipou3BOJIbHbBIX
IIOCTOSIHHBIX. Y paBHeHUs1 bepHyiun u Pukkaru.
7 3anava Komm VYpaBHeHuUs 1epBOro nopsaka. Pemenus 3agaun
Komm.
8-10 |JImHeliHble ypaBHEHHUsI BHICIIHX MOPSIIKOB
8 OnHopoaHbIe YpaBHCHHUS C|MeTobl peIeHHsI.
MIOCTOSIHHBIMH KO3 (P (pHIIMEHTaMU
9-10 |HeomuopomHbie ypaBHEHUs c|Meron Bapualu Npou3BOJIbHBIX MOCTOSHHBIX U
IIOCTOSIHHBIMU K03 puLIMeHTaMu. [METO] HEONPEeAEIEHHbIX K03()(PUIIUEHTOB.
Merto Bapuanuy NOCTOSIHHBIX. MeTon
HEOIpeIeJIEHHbIX KO3 (UIIEHTOB.
11-13 |Cuctembl JTHHEHHBIX YPABHEHHIi EPBOT0 NOPSiAKA
11 OHOPOIHBIE CUCTEMBI C Mertos1 penieHus.
MTOCTOSIHHBIMH K02 hUIIMEHTaMU
12 HeonHopoaHble cUCTEMBI € Meto Bapuanny Npou3BOJIbHBIX IIOCTOSIHHBIX U
MTOCTOSIHHBIMU KO3 hULIneHTaMu METO]I HeOoIpeIeIeHHbIX K03 (PHUIINEHTOB.
14 Y CcTOM4YHBOCTH
8 Y CTOHYUBOCTH TOYEK MOKOSI UccnenoBanue yCTOMYMBOCTH MOJIOAKEHHUS
paBHOBeCHs uepe3 JInHeapusanuio. @a3osbie
MOPTPETHI CUCTEM 2X2 C MOCTOSTHHBIMHU
ko3 uunentamu (Gpokyc, HEHTp, CeATIo, y3eT,
BBIPOXKJICHHBIN y3€1)
15-16 |MHTerpajbHble ypaBHEHHUS
15 Knaccudurarms _ TMHEHHBIX |Kjaccu(uKaIus THHEHHBIX HHTETPATbHBIX
MHTErpalbHbIX YpaBHEHUN ypaBHerHit
15-16  |YpaBHeHus Dpenroapma. VYpasuenus @pearospma BTOpOro pojaa ¢
BBIPOXKJIEHHBIMU sipaMu. COOCTBEHHbBIE (PYHKIIMH
U Xapakrepuctuyeckue uncia. OqHopoHbIe U
HEOJIHOPO/IHbIE YpaBHEeHUsI Dpenroiabma.
AnprepHatuBa @penronsma. repupoBaHHbie
A]Ipa U pe30JIbBEHTa
16 YpasHenns Bonbreppa [TpeoOpa3oBanue ypaBHenus Bombreppa B OL1Y.

HtepupoBaHHbIE siipa U pe30JIbBEHTA




7. IEPEYEHD YYEBHO-METOAUYECKOI'O OBECIIEYEHUA JINI b |
CAMOCTOATEJBHOU PABOTHI OBYYAIOINUXCA 11O JUCHUIIJIMHE

CryneHTaM peKOMEHIYIOTCS CIIEIYIOIINE METOANYECKHE TOCOOUS, TOITOTOBJICHHBIE MTPernoaBaTe/IMu

kadenpsl BeICIIEH MAaTEeMATHUKH:

1. Bypooun A.B. Jluppepenyuanvhvie ypasnenus. Koncnexm nexyuti no «xypcy «Bovicwas
mamemamuray. 4. 1. Obnunck: UATI, 2003.

2. bypooun A.B. Jugpghepenyuanvuvie ypasnenus. Koucnexm nexkyuui no Kypcy «Buvicwas
mamemamuray. 4. 2. Obnunck: UATI, 2007.

8. ®OHJ  OHEHOYHBLIX CPEACTB JUIsI IIPOBEJEHMSI TEKYIIEH ©
IMPOMEXYTOYHOU ATTECTAIIUU OBYYAIOIIUXCA 11O JTUCHUITJIMHE

8.1. CBsi3b Mexay (OpMUPYEMBIMU KOMIIETEHIMAMHA U GOPMaMU KOHTPOJISI HX OCBOEHUSA

Ne KonTposmpyembie pa3aeibl NHauKaTop 10CTHKEHHS HaumeHoBanue
n/n (TeMbI) TUCHUIJIMHBI KOMIIETeHI[ U OLIECHOYHOI'0 CPeACTBA
TeKyllel u
MPOMEKYTOYHOM
arTecTaumMu
Texymasi atrecramusi, 3 ceMecTp
1. VpaBHenus 1 nopsxka. 3-VKE-1; ¥-VKE-1; B-VKE-1 KP 1
3-OIlIK-1; Y-OIIK-1; B-OIK-1
2. YpaBHEHUSI BBICIIMX CTEIEHEH. 3-YKE-1; Y-YKE-1; B-YKE-1
CucreMbl. YCTOWYHBOCTS. 3-OlIK-1; V-OIIK-1; B-OIIK-1 KP 2
3. Hurerpanbabie ypaBHEHUS 3-YKE-1; Y-YKE-1; B-YKE-1

3-OIIK-1; Y-OIIK-1; B-OIIK-1
IIpomeskyTouHasi arTecTanus, 3-ii cemecTp

DK3aMeH 3-YKE-1; V-VKE-1; B-VKE-1 |9k3aMeHanMOHHbII
3-0OIIK-1; Y-OIIK-1; B-OIIK-1 ounJjier

8.2. TunoBbIe KOHTPOJIbHBbIE 32JaHUS WJIN HHbIE MATEPHAJIbI, HEO0X0AMMBIE /IJIl OLleHKU 3HAHUI,
YMeHHUi U HABBIKOB, XapaKTePU3YIOIIUX ITanbl GOPMUPOBAHUS KOMIIETEHIHI

@OHJT OLEHOYHBIX CPEACTB IO JAUCHUIUIMHE OOecredrBaeT IPOBEPKY OCBOCHHS IUIAHUPYEMBIX
pe3yibTaToB 00yueHHs (KOMIETEHIMHA M MX HMHIMKATOPOB) MOCPEACTBOM MEPONPUATHH TeKylied u
IIPOMEKYTOYHOM aTTECTalH 110 TUCHHIIINHE.

OI_ICHO‘IHBIG CpeacTBa NMMpUBCACHLI B HpI/IJ'IO)KeHI/II/I «®DOoH OIIEHOYHBIX CpeaACTB».

8.3. MeTonnueckne mMaTepualibl, Onpeae/some NMpoueIypbl OLEHUBAHUSA 3HAHMMN, YMEHMId,
HABBIKOB M (WIH) ONbITA [JAeSTEJbHOCTH, XAapPaKTepU3YIMX JrTanbl (GopMUpOBaHUS
KOMIIEeTeHIIMH

— I/ITOFOBaSI arrecraluda 110 AUCHUIININHE SBJIACTCA I/IHTeraJTI)HBIM II0KA3aTeJIEM KadeCTBa
TEOPETUYECKUX U TMPAKTUYECKUX 3HAHWNW M HABBHIKOB OOYYAIONIMXCSA IO JIUCIUIUIMHE U
CKJIaAbIBACTCs U3 OLICHOK, HO.]'Iy‘—IeHHI)IX B X0I¢€ TeKymeﬁ 158 HpOMe)KYTOHHOﬁ aTTeCTallnun.

— Tekymas arrecTanus B CEMECTpe MPOBOAMTCS C IEIBI0 OOCCIICUEHUS CBOCBPEMEHHOMN
oOpaTHON CBs3M, ISl KOPPEKIMU OOydYeHHs, aKTUBU3AIMHU CaMOCTOSTEIbHOW pabOThI
oOydJaronuxcs.

— HpOMe)KyTO‘IHaSI arTTecraiusa npez[HasHaqua JJISA O6’BGKTI/IBHOFO HO)ITBGP)K}IGHI/I?I nu
OIICHUBAHMS JIOCTHTHYTBIX pE3YyJIbTaTOB OOyYEHHUs IIOCIIe 3aBEepIICHHS HN3y4eHUs
JOUCIHUITIIINHBI.



— Tekymas arrectanus OCyIIECTBIISECTCS J1BA pa3a B CEMECTP:
o koHTpoibHas Touka Ne 1 (KT Ne 1) — BeIcTaBisieTcsi B 3JIEKTPOHHYIO BEIOMOCTh HE
no3aHee 8 Henenu ydeOHOro ceMmectpa. Brirodaer B ceOs OILCHKY MEpONpPUSTUN
TEKYIIEro KOHTPOJIs ayJUTOPHOW M CaMOCTOSITEIHLHOM paboThl 00y4aromerocs 1o
paszzaenamM/TeMaM yuyeOHON AUCUUILINHGI ¢ 1 1o 8 Heneno yueOHOro cemecTpa.
o koHTposbHas Touka Ne 2 (KT Ne 2) — BeICTaBisieTCsl B 3JIEKTPOHHYIO BEIOMOCTh HE
no3aHee 16 Hexpenu yuyeOHOTO cemecTpa. Bxirodaer B ceOsi OIEHKY MEpPOINPUSATHI
TEKYIIEro KOHTPOJIs ayJIUTOPHOU U CAMOCTOSITEIBHOM pabOoThl 00y4aroerocs o
paszenam/TeMaM y4eOHON JUCIUTLIMHEL ¢ 9 mo 16 Henento yueOHOTo ceMecTpa.
— Pesynbrarel Tekymied M MpPOMEKYTOYHOW aTTeCTallMK MOJBOASTCA MO MIKane OallIbHO-
PEUTHHIOBOM CUCTEMBI.

JTan peiiTHHIOBOI cUCTEeMBI / Henens bana
OueHo4HOeE CpeacTBO MuHivyn™ Makcumys™*
Texymas arrecranus 1-16 36 -60% ot 60
MaKCHMyMa

KontpoabHasi Touka Ne 1 7-8 18 (60% ot 30) 30
KPI 8 18 30
KontpoabHasi Touka Ne 2 15-16 18 (60% ot 30) 30
KP2 16 18 30
IIpoMe:kyTOUHAsI aTTECTALUS - 24 — (60% 40) 40
DK3aMeH -

OK3ameHayuonnblll Ourem - 24 40
HNUTOI'O no gucuuiinHe 60 100

* - MUHMMaJIbHOE KOJUYECTBO OAJIOB 32 OLIECHOUHOE CPEJICTBO — ATO KOJIMYECTBO OaiioB, HabOpaHHOE
o0y4aroImuMcsi, NpU KOTOPOM OLEHOYHOE CPEJICTBO 3AaCUMTHIBACTCSA, B IIPOTHBHOM Cllydae
o0yyaroImuics T0JKEeH JIMKBUIUPOBATh MOSBUBLIYIOCS aKaJIEeMHUUECKYIO 3aJI0JDKEHHOCTD 110 TEKyILei
WJIM IPOMEXYTOYHOH arTecTaliui. MUHUMAaIbHOE KOJIMYECTBO OAJIOB 3a TEKYILYIO aTTECTalUIO, B T.4U.
OTJIENIbHOE OLIEHOYHOE CPENCTBO B €€ COCTaBE, U NMPOMEXYTOUHYIO aTTeCTalMio cocrasisieT 60% ot
COOTBETCTBYIOIIIUX MaKCUMAaJIbHbBIX OaJIOB.

8.4. llIxkana oeHKN 00pPa30BATENbHBIX 0CTHKEHH
Wrorosas aTrecTaius no JUCHUIUIMHE onleHuBaeTcs mo 100-0apHOM 1mIKaie U MpeAcTaBiIseT

cymMMmy OamoB, 3apabOTaHHBIX OOYUYAIOUIUMCS TPH BBHIMOJHEHUH 3aJaHU B paMKax TeKylled u
MIPOMEXYTOUYHOU aTTECTALUHN

Cymma Ouenka no 4-x 6annvhoil wikane Ouenka Tpebosanusn Kk ypoeHio oceoenus
oannoe ECTS YUeOHoll OucCyunIUHbl

OneHKa «OTJIIMYHO» BBICTABIISETCA
00yyJaromemMycsi, €CJii OH TJTyOOKO
Y TIPOYHO YCBOWJI TPOIPaMMHBII
MaTepuall, HCUepIIbIBAIOIIe,
MIOCJIE0BATENBHO, YETKO U
JIOTUYECKH CTPOMHO €T0 M3JIaraer,
YMEET TECHO YBS3bIBATh TEOPUIO C
IIPAKTUKOM, NCIIONIB3YET B OTBETE
MaTepHral MOHOrpadu4ecKoi
JUTEpPaTyphl

90-100 5- «omauunoy/ «3aumenoy A
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OI.[CHKa «XOPpOIIO» BBICTABJIACTCA

85-89 B .
o0yyJaromemMycsi, €CJi OH TBEPIO
4 - «xopowioy/ 3HAeT MaTepua, IPaMOTHO U TIO
«3a4meHo» CYIIECTBY M3JIaraeT ero, He
75-84 C JIOIYCKasi CYIIECTBEHHBIX
HETOYHOCTEH B OTBETE Ha BOIIPOC
70--74
65-69 D O1eHKa «YIOBJIETBOPUTEIILHOY
BBICTaBIIICTCS 00ydJaromeMycs,
€CIIM OH UMEET 3HAHUS TOJIBKO
OCHOBHOT'O MaTepuaia, HO He
3 - «yoosremeopumenvroy/ YCBOWJI €r0 JIeTalieil, JOImycKaeT
60-64 «3a4umeHo» E HETOYHOCTH, HEIOCTATOYHO

MIpaBUJIbHbBIE POPMYITHPOBKH,
HapyLIEHU JIOTUYECKOU
[IOCJIEIOBATEIbHOCTH B U3JI0KEHUH
MIPOrPAMMHOI0 MaTepuasia

OueHka «Hey10BIETBOPUTEIBHO
BBICTABJISIETCA 00y4aromeMycs,
KOTOPBIN HE 3HAECT 3HAUUTEIIbHON
YacTH MPOrPaMMHOTO MaTepuaa,
JIOITYCKAeT CYIIECTBEHHbIE

F omn6ku. Kak npasuio, oneHka
«HEYJOBJIETBOPUTEIBHO» CTABUTCS
00y4aromuMmcs, KOTOpble HE MOTYT
MIPOJIOIKUTH 00ydeHue 6e3
JIOIIOJIHUTEIIBHBIX 3aHATHH 110
COOTBETCTBYIOIIEH AUCIUILIMHE

2 - «HEeYy0081emEOPUMENLHOY/
«HE 3aUMeHO»

0-59

9. IEPEUEHD QCHOBHOFI MU JONOJIHUTEJBHON YYEBHOH JIUTEPATYPHI,
HEOBXOJIUMOM 1JIs1 OCBOEHUS JTUCHUAILINHBI

@) OCHO8HAA yueOHas Tumepamypa.

1. ®umunnoB A.®D. COopHuk 3amau no auddepeHnuanbHbBIM ypaBHEHHMsIM. MockBa-HxeBck:
«PerynspHas u xaotTuueckas tuHamuka», 2005. (3 sk3.); M.: Hayka, 1992. (500 3k3.)

0) Oononnumenvhan yueonan a1umepamypa:

2. lemunosuy, b. I1. Tluddepennmansasie ypaBHeHH: yueOHoe mocodue /i By30B / b. I1. Jlemuaosuy,
B. I1. MonenoB. — 6-e usn., crep. — Cankr-IlerepOypr: Jlans, 2022. — 280 c¢. — ISBN 978-5-8114-
9441-5. — Tekcr : oanekTpoHHBbIN // JlaHb : 3JekTpoHHO-OMOMMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/195426 (nara obpamenus: 10.01.2023). — Pexxum goctyma: i aBTOpHU3.
I0JIb30BAaTENEH.

3. Bypooun A.B. JluddepennmanpHpie ypaBHeHHs. KOHCHEKT JeKIui 1o Kypcy «Bwicmas
maTteMatuka». Y. 1. Oouunck: MATD, 2003.

4. bypoboun A.B. Jluddepennmansubie ypaBHeHHs. KoHCHmeKT meknuid mo Kypcey «Bwicmras
MmaTteMatukay. 4. 2. Oouunck: MATDO, 2007.

10. IEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJEKOMMYHUKAIIMOHHOM
CETU «HUHTEPHET» (JAJIEE - CETb «MHTEPHET»), HEOBXOJAUMBIX JIJA
OCBOEHMUSA JUCIIUITJIMHBI
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He tpeGyercs

11. METOJIWYECKHUE VKA3AHHUS JUIS OBYYAIOIIMXCA 1O OCBOEHHIO
TACHATLITAHBI

Jlexiyu. [Ipu u3yyeHMM IUCHMIIIIMHBI HEOOXOIMMO KOHCIEKTHPOBATh JICKIUH, KPAaTKO 3alUChIBast
OCHOBHBIC OmNpeAeneHus, (HOPMYIHMPOBKH TEOPEM M OCHOBHBIC IYHKTHI WX JOKa3aTreiabcTB. Jlis
NOHUMAaHMsI MaTepuasa JIEKIUH U ero KayeCTBEHHOI'0 YCBOEGHUS PEKOMEH/1yeTCs 3a JIEHb JI0 CIeyroIei
JEKIMH MPOYUTATh W MOBTOPUTH MAaTepHall IO KOHCIEKTY. B ciydyae BO3HUKIIMX BOIPOCOB M3YYHUTh
TEOPETUYECKUI MaTepual o yueOHUKY JIM00 MOITy4YnUTh KOHCYIbTALUIO y IipenoaBaress. JKenarenbHo
JIOTIOJTHUTEIILHO IMPOYUTHIBATH MAaTEPUAIl IO PEKOMEH/IOBAaHHBIM YUE€OHHUKAM.

[TpakTuyeckue 3anaTus. [Ipy MoAroToBKe K NPaKTHUECKUM 3aHATUAM Ha/0 POYUTATh TEOPETUUECKUI
MaTepual o TeMe U IPOCMOTPETh MaTepHalIbl IPEABIAYIIET0 CEMUHAPA U TOJIBKO IOTOM MPUCTYIATh K
BBIIOJIHEHUIO JIOMAlIHero 3ajnaHus. Ha mpakTudyeckux 3aHATHSX aKTUBHO y4yacTBOBaThb B paboTe
IpyNIbl, B CIy4yae HEBBIIIOJHEHUS OTAENIbHBIX 3aJaHUi 3aJ1aBaTh BOIIPOCHI NIpenojaBaTeno. BaxHoe
3HAYEHUE HMMEET CBOEBPEMEHHOE BBINOJIHEHUE WHIMBUAYAJIbHBIX JOMAIIHUX 3aJaHui. Tumossle
3a/a4l  MHIUBUAYAIbHOIO JOMAIIHEr0 3a/laHusl pa3OuparoTcss Ha NPAKTHUYECKUX 3aHATHSX.
Heo6xonuMo TIIAaTeNbHO pa3o0paTbcs M BBITOJHUTH CBOE AHAJIOIMYHOE 3a/laHHE B YCTaHOBJICHHBIN
npenojaBaresieM CpoK. BeIogHEeHHOEe MHIMBUYalbHOE 33/1aHUE — HEOOXOUMOE YCIIOBUE JIOMYyCKa K
JK3aMEHY.

KonTponbHast pabora. IIpu moaroroBke K KOHTPOJbHOM HEOOXOJUMO MOBTOPHUTH TEOPETHUECKUM
MaTepHal 1o JIEKIUIM U yueOHUKaM, IPOCMOTPETh TUIIMYHBIE 3a/1a4i 110 TeME, KOTOpPbIE PeIaIuCh Ha
3aHATUSAX U B JOMAITHUX 33JaHUSX, PEIIUTh HECKOJIBKO 33/1a4 110 TeMe M3 COOpPHUKA WHANBUIYAIbHBIX
3aJlaHNi.

Ok3ameH. [Ipu moArotoBke K 3K3aMeHy HEOOXOAWMO H3YYUTh TEOPETHUECKUH Marepuai, KOTOPBIH
BBIHOCHUTCS HA DK3aMEH, 110 KOHCIIEKTY JIeKIUH. /{1 mydiiero noHuMaHust Ui B Clly4ae BOSHUKHOBEHUS
BOIIPOCOB OOPAaTUTHCS K PEKOMEHIyeMbIM ydeOHUKaMm min MHTepHeT-pecypcam. Ha xoHCympTammsx
AKTUBHO BBICHATH BO3HUKIIME BOIPOCHL. DK3aMeH SBISETCS UTOrOBOM aTTecTaldel 1o MmpeaMery 3a
CEMECTp, IOATOMY OH TPEOYET cucTeEMaTH3aLMU BCETO JEKIIMOHHOIO U ITpaKTUYecKoro matepuania. s
yCIIEIIHOM caauM 5K3aMeHa TpebyeTcs cucremMaTuyeckas paboTra B CeMECTpe, aKTHUBHas
camocrosTenpHas pabora ¢ ydyeOHukamu unu HMaTepHeT-pecypcamu. CoBeplieHHO HEOOXOIuMO st
MOJrOTOBKHU K 9K3aMEHY BAYMUYMBO M BHUMATEJbHO BHIMOJIHUTh MHANBUAYAIbHOE JOMAIIIHEE 3a1aHuE.
3aa4u 1o TUILY 3TOTO 3aJaHMsI YaCTO BCTPEUYAIOTCS HA SK3aMEHe.

12. MEPEYEHb HWH®OPMAIIMOHHBIX TEXHOJIOTU, WCHOJB3YEMbBIX IIPH
OCYHECTBJIEHUMN OBPA3OBATEJIBHOI'O IPOLHECCA IO JUCIMIIJIMHE,
BKJIIOYASA NEPEYEHDb TPOI'PAMMHOI'O OBECIIEYEHUSA 1 THOOPMALIMOHHBbIX
CITPABOYHbBIX CUCTEM (TP HEOBXOJINMOCTHN)

Hcnonb3oBanue HHGOPMAIIMOHHBIX TEXHOJIOTHH MPH OCYIIECTBIEHUH 00pa30BaTEeIbHOIO Ipoliecca 1o
JUCIIUIUINHE OCYIIECTBISIETCS B COOTBETCTBUU C YTBEpKIACHHBbIM [lonokeHnem 00 OnekTpoHHOU
uHpOpMaLMOHHO-00pa3oBarenbHoM cpene MATD HUAY MUDN.

OnexkTpoHHas cucremMa ynpaBieHus oOydenuem (LMS) wucnomb3yercs ans — peainzanuu
00pa30BaTeNbHbIX IPOrpaMM MPU OYHOM, AUCTAHIIMOHHOM M CMEIIEHHOM pexume ooydyenus. Cucrema
peanu3yeT cIeayrollue OCHOBHbIE (DYHKIIHH:

1) Co3panue 1 yrpaBJieHne KJIaCCaMH,

2) Co3naHue Kypcos,

3) Opraau3anys 3aicH yJaimuxcs Ha Kype,

4) [IpenocTaBnenue qocTymna K ydeOHbIM MaTepHaiam Juis yqaluxcs,

5) [Ty6nukanus 3a1anuil U1 y4eHUKOB,

6) Omenka 3a/1aHAl yJaImuxcs, MPOBEICHIE TECTOB M OTCIEKHUBAHUE Iporpecca 00y4eHus,
7) Opranuzanus B3auMoJIeHCTBUSL yHaCTHUKOB 00pa30BaTeIbHOTO MPoLecca.
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Cucrema HUHTCTpUPYCTCA C OOMNOJHUTCIBHBIMU CCPBUCAMU, OGGCHGLH/IBaIOH_[I/IMI/I BO3MOXHOCTb
VICTIOJIb30BaHUs TakuX (YHKIWI Kak paboumii KajeHAapb, BUJIEO CBS3b, MHOTOIOJIB30BATEIBCKOE
peIaKTHpOBaHKUE JIOKYMEHTOB, CO34aHUE (OPM OIMPOCHUKOB, MHTEPAKTHBHAS JOCKA JUIS PUCOBAHHMS.
ABTOpH3aLysl OJIB30BATEICH B CHCTEME OCYLICCTBISICTCS HOCPEICTBOM KOPIIOPATHBHBIX aKKAYHTOB,
NPUBS3aHHBIX K JIOMEHY oiate.ru.

12.1. Ilepeuens ungopmayuoHHbIX MEXHONOUL

[Tpu ocymiecTBieHnH 00pa30BaTEIHLHOTO MPOLIECCa M0 AUCHUIUIMHE UCTIOIB3YIOTCS CIEAYIONNE
UH(POPMALIMOHHBIE TEXHOJIOTHH:

— TPOBEJCHHE OHJIAMH JICKIUI M MPaKTHUYECKUX 3aHATHI C UCIOJIB30BAHUEM TPaPHUECKOro

IUTAHILETA,;

— HCIIOJB30BaHHME TEKCTOBOTO penakropa Microsoft Word;

— HCIOJb30BaHME TaOIMYHOTO peaakTopa Microsoft Excel;

— OpraHu3aliys B3auMoJIeUCTBUS C 00YYaIOIIUMHUCS TOCPEICTBOM IJIEKTPOHHON MOYTHI.

12.2. Ilepeuens npozpammmuozo obecneuenusn
1. TekcroBslii pegakrop Microsoft Word,;
2. Tabmuunslii penakrop Microsoft Excel;
3. PenakTop npesenrtanuii Microsoft PowerPoint;
4. Bpayzepsr: Google Chrome, Internet Explorer, Yandex, Mozilla Firefox, Opera.

12.3. Ilepeuensv ungpopmayuonnbix CRPABOUHBIX CUCHEM
He tpebyercs

13. OIIMCAHUE MATEPHAJIbHO-TEXHUYECKOMN BA3bl, HEOBXOJIUMOM ]
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLUHECCA ITIO JUCHUIIJIMHE

Aynuropuu, cHaOKE€HHbIE JOCKOH M MEJIOM, WU IOCKOW U MapKepaMHu.
14. UHBIE CBEJJEHUSA U (MJIN) MATEPUAJIbBI

14.1. Ilepeuenv o00pazoeamenvHblX MEXHOA02UI, UCHOIL3YEMBIX HPU  OCYULECHIBIEHUU
obpazoeamenbrno20 npouecca no OUCUUNTIUHE

- IMPOBEPKa IIPaBUIBLHOCTH BBIIIOJIHEHUS JOMAILHETO 3aJaHus
- pellleHue 3a7a4 Ha CEMMHApax y JOCKU
- paboTa B KOMaH e
- MO3TOBOM HITYpM
- 3al1Ta BBIIIOJHEHHBIX PabOT

14.2. ®@opmuvr opeanuzayuu camocmoamenvHol padomol odyuaouwuxca (memol, blHOCUMbIE ONA
CamMocmoamenbHoz0 U3YUEHUA; GONPOCHL  ONA  CAMOKOHMPONA; MUNOGble 3A0AHUA  O/1A
camonpogepku

Tembwi, 6vtHOCUMBLE ON1AA CAMOCHOAMEILHOZO0 U3YYEHUA
1. JluneilHble ypaBHEHMsI BBICIIMX HOPAAKOB. OIHOpPOJIHBIE YpaBHEHHUS C TOCTOSHHBIMU
kodpduumentamu. OCHOBHBIE CBOWCTBA pEUIEHUH JMHEHHBIX OJHOPOJHBIX YpaBHEHHIA.
DyHIaMEHTAIbHBIA HA0Op PEIICHH.
2. HeomHopoaHble ypaBHEHHs ¢ MOCTOSIHHBIMH KO3(dduuumeHtamu. MeToq BapualMyu MOCTOSHHBIX.
Meton HeonpeaeneHHbIX Koddp¢uuueHToB. OIHOPOAHBIE CUCTEMbl JMHEHHBIX YypaBHEHHIA.
OyHIaMeHTaTbHBINA HA0Op pelieHui.
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14.

15.

16.

17.

18.
19.

20.

Bonpocwl ona camokonmponsn
OcHoBHbIe onpenencHus. Tunsl quddepeHnanTbHbIX YpaBHEHUMN.
3akoH HeloTOHa 0 HarpeBaHuu U oxJaxxaeHuu. Bropoit 3akoH HetotoHa. PagunoakTuBHbBIN pacna.
Junamuka nomynsnuu. ManbTy3uaHckast MOJENb pocTa. MoJienp JJOrHCTUHYECKOT 0 pOCTa.
['eomeTpuyeckas uHTEpIpeTanus AUPPEpeHIINATBPHOTO YpaBHEHHs epBOro nopsaka. [Ipumepsr
MIOCTPOEHUS 10JIs HanpaBiieHU. CTallMOHAPHBIE PELLICHHUS.
YpaBHEHUS C pa3aCHAAIOMIMMUCS IEPEMEHHBIMU
Merton penieHust ypaBHEHUH C pa3AeaioIMMUCs nepeMeHHbIMU. [Ipumepsl.
OnHOpoaHBIE YpAaBHEHUS MIEPBOTO MOPsiiKa. MeTO bl pelieHus: OTHOPOIHBIX YpaBHEHUN
VYpaBHeHus B MONHBIX Juddepenunanax. MHTerpupyomui MHOKNUTEb
JIuneitnble ypaBHeHUs 1 nopsaka.

. YpaBaenus bepnyiiu.

. YpaBHeHus Pukkaru.

. 3apauya Komm. Teopemsbl cyniecTBOBaHUS U €IUHCTBEHHOCTH.

. JIuHeliHble ypaBHEHU BBICIIUX NOPSAAKOB. OJIHOPOJHBIE YPABHEHMSI C TOCTOSSHHBIMU

koddurmentamu. OCHOBHBIC CBOMCTBA PEIICHUH JIMHEHHBIX OJTHOPOIHBIX YPaBHEHUH.
DyHIaMEHTAIbHBIA HA0Op PEIICHHI.

Heonnopoanbie ypaBHEHHs BBICIINX MOPSAIKOB C IOCTOSHHBIMU K03 puimentamMmu. Metoa
BapHaIiy MOCTOSHHBIX. MeTo/1 HeonpeAeIeHHbIX K03(pHiineHToB.

CucreMbl ypaBHEHH MEPBOTO MOPSAKA C MOCTOSHHBIMU KO3 duirenramu. OCHOBHBIE CBOMCTBA
peleHni JTMHENHBIX OJHOPOJHBIX CUCTEM.

Heonnopoanbie cucTeMbl ¢ TOCTOSHHBIMU KO3 huilineHTaMu. MeTo Bapualiu Mpou3BOIbHBIX
MIOCTOSTHHBIX M METOJ HEOTIPEIEIICHHBIX KO (DUIIEHTOB.

YcroitunBocth. MccnenoBanue yCTOMYMBOCTH TOJIOKEHHS PAaBHOBECHS 4Yepe3 JIMHEApHU3alLHUIo.

®a30BbIe MOPTPETHI CUCTEM 2X2 C MOCTOSIHHBIMHU K03 duipentamu (hokyc, HEHTp, CEAo, y3ed,
BBIPOXKJICHHBIN y3€I1)

Knaccudukanus mTMHEHHBIX HHTETPAIbHBIX YpaBHEHUN

VYpaBuenuss @pearoabma BTOPOTO poAa C BBHIPOXKIECHHBIMHU siapamu. CoOCTBeHHBIE (DYHKIMH H
xapakrepuctuueckue uucna. OJIHOPOJHBIE M HEOJHOpPOAHbIE ypaBHeHuss ®@penrosiabma.
AnprepHatuBa @penronbma. tepupoBaHHbIe siipa U pe30JIbBEHTa

Vpasuenus Bonbreppa. [IpeobpazoBanue ypasuenus Bonsteppa B O1Y. UtepupoBanHsie sapa u
PE30JIbBEHTA

Tunoewie 3a0anus 011 camonposepku

ydx + (x2 +1)dy =0

. 3yP+4yx®

xy' =
y 2y? + 2x?

, 3 2
y +%:F’ y()=1.

xy'—y==y*(Inx+2)Inx, y(1)=1.
Ax3ydx + x*dy +sinydy =0
x?y(ydx+ xdy) = 2ydx+ xdy

Pemuth ypaBHEeHue y”' - y” - 4y' +4y = (7 - 6x)ex.
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8. Pemmrts cucremy
&= y+tg?t—1,
4y =—z+tgt.

9. HWccnenoBarh ycroiuuBocTh mosiokeHus paBHoBecus (0,0), kimaccupuIMpoBaTh ¥ HAPHUCOBATH

(ha30BBIl MOPTPET.

T = dx — 2y,
Y =4y — 6x.
0 1 1
r=Azx, A= 1 0 1
2 2 1

10. Pemuts cucremy

11. TIpeoOpazyliTe clieayroliee HHTETpaibHOE ypaBHeHHE BobTeppa B muddepeHnuanisaoe
YpaBHEHHE U PEIINUTE €TO.

u(t) =2e* -1+ f(x — tu(t)dt
0

12. Peminth ypaBHeHHEe PpearosbMa ¢ BEIPOKACHHBIM SAPOM

1
ulx) =x+ Af(xzt —xt?) - u(t)dt
0

13. HaiiTi HeTpUBHAIIBHBIE PELLIEHUS AJIS CIELYIOIIEr0 OMHOPOAHOrO ypaBHeHus Ppearonbpma
HCIOJIb3YS IOHATHS COOCTBEHHBIX (DYHKIMH U XapaKTEePUCTUUECKUX YHCET

u(x) = %/1[ sin(x + t) u(t)dt
0

14. Haiinurte pe30JbBEHTY HHTErpaIbHOIO ypaBHeHUs1 Opearonbpma,

1
yu)=lfK@¢W@ﬁﬁ+f@)
0

ecmu K(x,t) = e*~' u BeIpasuTe pelieHHE Yepe3 pe3oNbBEHTY

15. Haiinure pe3osnbBenTy MHTErpATBLHOTO YpaBHEHHS BoibTeppa
X
Y00 =2 [ KGu 0y + £ ()
0

1+x
ecmu K(x,t) = Tr; Y BPIPA3HTE PEUICHUE YePe3 Pe30NBBEHTY.

16. UccnenoBaTh yCTOMYMBOCTD CTALlMOHAPHBIX PELICHUH.

i =eY —¢? & = In(1+ y + sinx),

¥

g =3z +y2— 2. =2+ v3sinz — 8.
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17. UccnenoBath ycroiunBocts Touku (0,0,0).

& =1tg(z —y) — 2z, i =e% —e73%,
y=v9+ 12z — 3 €Y, =4z — 3sin(x + ).
z=—-3y. Z =11+ z— 3x).

14.3. Kpamkuii mepmunonozuueckuil ci06apo

ABTOHOMHAsl CHUCTEMa, aCUMITOTHYECKas YCTOMYMBOCTb, BBIPOXKICHHBIE sapa, AU (depeHnalbHOe
ypaBHeHue, 3a1a4a Ko, unterpaibHoe ypaBHenue Bosbreppa 1-ro poja, MHTErpajbHOE YypaBHEHHE
Bonbsteppa BTOpOro pona, nHTerpajbHoe ypasaenue ®penroiasMma 1-ro posa, MHTErpalbHOE YpaBHEHHE
@®pearonbma 2-ro poaa, UTEPUPOBAHHBIE SApa, JUHEHHOE YypaBHEHUE IMOpsAJKa N, JIMHEHHOE
MHTETPAJIbHOE YPABHEHME, METOJ BapUALIUU IIPOU3BOJIBHBIX ITOCTOSHHBIX, HEOJHOPOIHBIE YPAaBHEHUS
@®pearonbma 2-ro poja, HEYCTOWUYMBBIM y3€J, OJHOPOJHOE JIMHEWHOE YpaBHEHHE, OJHOPOIHBIE
UHTErpajibHble ypaBHeHHss PpearosbMa BTOPOro poja, OmpeaenauTenb BpoHckoro, ocobast Touka,
nopsoK u(pdepeHaIbHOr0 YpaBHEHUs, ypaBHEHUE B YAaCTHBIX IIPOM3BOJHBIX, PE30JIbBEHTA,
pewieHre qudQepeHnaIbHOro ypaBHeHus, yCTOMUMBBIN Qokyc, ceano, cucrema auddepeHnnanbHbIX
ypaBHEHUHN, HEYCTOMUMBBIA (POKYC, COOCTBEHHbIE (DYHKIIMM U COOCTBEHHBIC 3HAUYCHMSI, COOCTBEHHbIE
(GyHKLMYU, ypaBHEHHE B MOJHBIX JU(QepeHnnanax, cTalioHapHas ToUKa, TeEOpeMa CyIeCTBOBAHUS U
€MHCTBEHHOCTH, YypaBHEHHs Bonbreppa, ycToiiuMBO€ pelleHHue, yCTOMYMBBIA Yy3ed, Qa3zoBas
TpaekTopus, (pa3oBbIii MOPTPET, (PyHJaMEHTAJIbHAS CUCTEMa PEILeHHH, IEHTpP, YaCTHOE PELICHNUE.

15. OCOBEHHOCTHU PEAJIM3ALIMMA JUCHUIIVIMHBI JJIs1 MHBAJIMAOB U JIMI C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbSA

B cootBercTBHE ¢ MeTOAMYECKMMH peKoMeHaanusasMu MuHoOpHayku P® (ytB. 8 anpens 2014
r. Ne AK-44/058H) B Kypce MpeArnonaraeTcsi UCIOiIb30BaTh COIMAIBbHO-AKTUBHBIE U pedIeKCUBHBIC
METO/Ibl O0y4YEeHHs, TEXHOJIOTMH COLMOKYIbTYpHOU peabmintanuu oOydaromuxcs ¢ OB3 ¢ nensio
OKa3aHHWs IOMOUIY B YCTAHOBJIEHUH MOJTHOLEHHBIX MEKINYHOCTHBIX OTHOIIEHUH.

OOyyeHue 1Ml C OTPaHUYEHHBIMH BO3MOKHOCTSIMHM 3[I0POBBSI OCYLIECTBISIETCSI C Y4ETOM
UH/IMBUYAJIbHBIX TCUXO(U3MUECKUX OCOOCHHOCTEH, a Ul HMHBAIMJOB TaKK€ B COOTBETCTBUHU C
MHAMBHUYaJIbHOM MporpaMMoin peabuiIuTaluy HHBAIN/IA.

JI1s1 U1 ¢ HAapyLIeHHeM CJIyXa BO3MOKHO Ipel0CcTaBlIeHne HH(POPMALlUU BU3YalIbHO (KpaTKHi
KOHCIEKT JIeKIMI, OCHOBHAs W JONOJIHUTEJIbHAsl JINTEpaTypa), Ha JIEKIMOHHBIX U MPaKTUYECKUX
3aHATHSIX ~ JIONYCKAeTCsl  IPHUCYTCTBHE  acCCHCTEHTa, a  Takke, CYpIONEPEBOAYUKOB H
TU(DIOCYpIOTIEPEBOTUUKOB.

Onenka 3HaHUN oOOyd4aroIMXCS Ha NPAKTUYECKUX 3aHATUAX OCYIIECTBISIETCS Ha OCHOBE
MUCbMEHHBIX KOHCIIEKTOB OTBETOB Ha BONPOCHI, MUCbMEHHO BBINOJIHEHHBIX IPAKTUUECKUX 3aJaHUM.

JIoKJa1 TaK e MOKeT ObITh MPEeI0CTaBIIeH B MMCbMEHHOI Gopme (B BUe pedepara), pu 3TOM

TpeOOBaHUS K COJEPKAHUIO OCTAIOTCS TEMH K€, a TpeOOBaHUS K KaueCTBY M3JIOKEHHsS MaTepualia
(TTOHATHOCTB, KAYECTBO PEYH, B3aUMO/ICHCTBHE C ayIUTOPHEN U T. ) 3aMEHSIOTCS HA COOTBETCTBYIOIIHE
TpeOOBaHUs, MPEIbIBISIEMbIE K MUCbMEHHBIM padboTaMm (kauecTBO OQOpPMIIEHHS TEKCTa U CIIMCKa
JUTEPATYphl, TPAMOTHOCTh, HAJTMYHE WILTIOCTPALIMOHHBIX MaTEpUAJIOB U T.1I.).
C yd4eTroM COCTOSIHUSI 3I0POBBSI MPOCMOTP KHHO(DHIBMA € TOCIEAYIOIINM aHAIU30M MOXKET OBITh
IpOBE/IEH oMa (Hampumep, IpU HEOOXOJUMOCTH JIOTIOJTHUTEIBHONW 3BYKOYCHIIMBAIOIIEH anmapaTypbl
(maymrauk#)). B TakoM cirydae oOyJaronuiics mpeaocTaBiIsieT MMCbMEHHBIN aHAIN3, COOTBETCTBYFOIIIHI
IPEIbABISEMBIM TPEOOBAHUSIM.

[TpomexyTouHas aTTecTauus AJi JIMI C HAPYLIEHUSMHU CIyXa MPOBOJUTCS B MHCbMEHHOM
dopme, mpU STOM HCHONB3YIOTCS OOIIME KpUTEpUM OlleHHWBaHUA. [Ipn HEoOXOAMMOCTH, BpeMms
MOJIFOTOBKU Ha 3a4€T€ MOXKET OBITh YBEITUYEHO.

JUis Ui ¢ HapylleHueM 3peHMsl JIOIYCKaeTcs ayaualibHOe NpefocTaBlieHHe HWH(pOpMaIuu
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(HampuMmep, ¢ UCHOJIb30BAaHUEM MPOTrPaMM-CHHTE3aTOPOB PEUM), a TAK)KE MCIOJIb30BAHUE HA JIEKIMSIX
3BYKO3alMChIBAIOIUX YCTPONCTB (AMKTOPOHOB M T.A.). JlomyckaeTcst MPUCYTCTBUE Ha 3aHATHUAX
accucTeHTa (TIOMOIIIHHKA), OKa3bIBAIOIIET0 00yYaroIUMCs HEOOXOMMYIO TEXHUYECKYIO TOMOIIIb.

OneHka 3HaHMM 00yYaroIMXCs HAa NPAKTUYECKUX 3aHATUAX OCYLIECTBISETCS B YCTHOM (opme
(KaK OTBETHI Ha BOTPOCHI, TAK U MTpaKTUYecKue 3aanust). [Ipu HeoOxoauMocTu ananu3a GuiIbMa MOKET
ObITh 3aMEHEH ONMCAaHHEM CUTYallMM MEXITHUYECKOIO B3aUMOJEHCTBHMs (HAa OCHOBE OIbITa
PECIIOHJIEHTA,  XYI0’KECTBEHHON JUTEepaTypsl M T.J1.), TO3BOJSIOUIMM  OLIEHUTh  CTEIEHb
C(OPMHPOBAHHOCTH  HABBIKOB  BJIQJCHUSA METOJaMM aHalM3a M BBIABICHHUA  ClEUUPUKU
(YHKIMOHUPOBAHUS M PA3BUTHUA TCHUXUKH, MO3BOJSIONIMMU YYUTHIBATh BIUSHHE ASTHUYECKHX
¢dakTopoB. Ilpu mnpoBeneHMHM NPOMEXKYTOYHOM aTTeCTallMd JUId JIMIl C HapyIIEHUEM 3pEeHMs
TECTUPOBAHUE MOXKET OBITh 3AMEHEHO Ha YCTHOE COOECEI0BAHUE IO BOIIPOCAM.

JIMua ¢ HapyleHUsiIMH ONIOPHO-ABUIaTeIbHOI0 ANNAPaTa HEe HYXAal0TCs B 0COObIX (hopMax
IpeOCTaBICHHs YUeOHbIX MaTepraioB. OIHAKO, C YI€TOM COCTOSIHUS 30POBBS YaCTh 3aHATHI MOXKET
ObITh peanu30BaHa AMCTAHUMOHHO (mpu nomomm cetu «MHTepHer»). Tak, mpH HEBO3MOXKHOCTH
IIOCELIEHUS JIEKIIMOHHOIO 3aHATHS OOYyYarOLIUICS MOYKET BOCIIOJIB30BAThCSl KPATKUM KOHCIIEKTOM
JEKIHH.

[Ipy HEBO3MOXHOCTM TIOCELICHUS] IPAKTHUUECKOTO 3aHATUs OOydaroluics  J10JDKEH
IPEJOCTaBUTh MHCbMEHHBIM KOHCIEKT OTBETOB Ha BOMPOCHI, IMCbMEHHO BBIIIOJIHEHHOE IPAKTUYECKOE
3aJaHHue.

JIoKJa1 TaK e MOKeT ObITh MPEI0CTaBIIeH B MMCbMEHHOM Gopme (B BUe pedepara), Ipu 3TOM
TpeOOBaHUS K COJEPKAHUIO OCTAIOTCS TEMM K€, a TpeOOBaHUS K KauyeCTBY M3JIOKEHMs MaTepualia
(MMOHATHOCTb, KAYECTBO PEUM, B3aUMO/ICHCTBHE C ayIMTOPUEHN U T. ) 3aMEHSIOTCS HA COOTBETCTBYIOLIHE
TpeOOBaHUs, TMPEABSIBISIEMbIE K NMHUCHMEHHBIM paboTaM (KadecTBO OQOpPMIICHHS TEKCTa M CIHCKa
JUTEPATyphl, TPAMOTHOCTb, HAINYHE WITIOCTPALIMOHHBIX MAaTEPHAIIOB U T.11.).

[TpomexyTouHas arrectauus A JIML C HapyLIEHUSMH OIOPHO-IABUIATEIbHOIO armmapara
IPOBOJIUTCS Ha OOIIMX OCHOBAHHUSAX, IPU HEOOXOAUMOCTH MPOLEAYpa 3aueTa MOXKET ObITh pealn30BaHa
JTUCTaHIIMOHHO (HAaIpuMep, IPU OMOIIU Mporpammbl Skype).

JUi 3TOro mo JIOrOBOPEHHOCTH C IpErnoAaBaresieM OO0YyYaroluiicss B ONpEIeICHHOE BpeMs
BBIXOJMT Ha CBsI3b JJI1 IPOBEACHMS INMpoLEayphl 3aueTa. B Takom ciyyae 3ader chaercs B BUJE
cobecejoBaHusl 1o BompocaM (cM. ()OpMBI MPOBEJECHUS IMPOMEXKYTOUHOH aTTecTaluu s JIML C
HapylIeHUsAMHU 3peHusi). Borpoc u npaktuyeckoe 3a1aHre BEIOMPAOTCs CAMUM IIpenojjaBaTesieM.

[Tpumeuanue: DOHABI OLIEHOYHBIX CPENICTB, BKJIIOYAIONIME THUIOBBIE 3aJaHUSI U METOAbI OLIEHKH,
KPUTEPUM OLICHUBAHMS, IIO3BOJISAIOIIME OLEHUTh pE3yJbTaTbl OCBOCHMS JAHHOM JHUCLUILIMHBI
obyuaronumucs ¢ OB3 moryTt Bxoauts B coctaB PII/] Ha mpaBax OTAeNbHOTO TOKYMEHTA.

IIporpammy cocraBuia:

A.B. Bypooun — nonent kadenps! Beiciieii Mmarematuku MOIII kanaunat Gusnko-maTeMaTuuecKux
HAayK, JIOLEHT

Penenzenr:

B.K. AprembeB — foueHt kadenps! Boicineit mateMatuku MOIIIT kanauaar puznko-maTeMaTHIECKUX
HayK, JIOLEHT
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