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1. HEJIX 1 3AJAYHN OCBOEHUA JUCHUITJIMHDbI

Lens quCIUIIMHBI —

® TCOpETHUYECKAas IOJrOTOBKA W IOJIyYCHHE IMPAKTHUYCCKUX HABBIKOB IO JH(PGEpPCHIUAIbHBIM 1
WHTEIPAJIbHBIM YPAaBHCHHUSAM JIJISl YCICIIHOIO YCBOCHHS (DYHIAaMCHTAIBHBIX, OOMIETEXHUYCCKUX U
CIIEIUATBHBIX AUCIUIUIMH Y9€OHOTO TUIaHA, a TAaK)Ke JJIT BO3MOXXHOCTH HM3YyUCHHUs CIEIHUATbHON
JUTEPaATyphl, B cllydae HEOOXOAMMOCTH CAMOCTOSATEIHHOTO yIITYOJICHUSI MAaTeMATUYECKUX 3HAHHIA
rmocie okoHuanus BY3a;

® Pa3BHTH JIOTUYECKOE MBIIIICHUE CTYCHTOB, IPUBUTH MOTPEOHOCTH TEOPETUIECKOTO 0OOCHOBAHMS
Pa3JIMYHBIX SBJICHUU.

3amayu TUCHUILIMHBI —

® CO3JlaHUC Y CTYJCHTOB JOCTATOYHO IIUPOKOM IOJIrOTOBKH B 00JIACTH MAaTEMAaTHKU M BOCITUTAHHE
JIOCTAaTOYHO BBICOKOM MaTeMaTH4YeCKOM KyJIbTYpHI;

e chopmupoBaTH HABBIKK HCIIOJIE30BAHUS MATEMATHUYECKUX METOJOB M OCHOB MaTeMaTHYECKOTO
MOJICJTMPOBAHUS B IPAKTHYCCKOM JIEATEIIBHOCTH;

® [PUBUTH HABBIKU CAMOCTOSATEIHLHOU PabOTHI C INTEPATYPOH 10 MATEMATHUKE U €€ MPUIIOKCHHUSIM.

2. MECTO JUCIHHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM IIPOI'PAMMBI (nanee
— OIl) BAKAJIABPUATA

JucuumumHa peanu3yercs B paMKax 0a30BOM YaCTH M OTHOCUTCS K €CTECTBEHHO-HAYYHOMY MOJTYJIIO.
JUi1s oCBOEHMsI JMCLUILUIMHBI HEOOXOAMMBI KOMIETEHIUH, c(HOpMUPOBAaHHBIE B PAMKAX H3YyUEHUS
CIIEIYIOIINX JTUCLHUIUIMH: «AHaJUTHYECKas reoMeTpus», «JIuneliHas anreOpay, «MaTemaTuueckui
aHaIu3».

Hucuummba «/luddepennmanbaple 1 HHTErpajibHble YpPaBHEHUS» SBJsIETCS HEOOXOIUMOM Juis
U3Y4eHHUS (PU3NYECKUX, MHKEHEPHBIX U TEXHUYECKUX TUCIUIUINH.

Juctumumaa n3ydaetcs Ha |l kypce B 3 cemectpe.

3. HEPEYUEHb MNJIAHUPYEMBIX PE3YJBTATOB OBYYEHUS 110 AUCIUIIJIMHE,
COOTHECEHHBIX C INJIAHUPYEMBIMH PE3YJIbTATAMU OCBOEHUA
OBPA3OBATEJILHOM ITPOI'PAMMBI

B pesynbratre ocBoenust OIl OakamaBpuara oOOydYarOIIMICS JOJDKEH OBJIAJETh CICTYIOIUMU
pe3ynbTaTaMu 00y4eHUs 0 JUCIUILTUHE:

Kon HaumeHoBaHHe KOMIIETEHIMH Kox n HaumeHoOBaHMe HHANKATOPA
KOMIIeTeHI Uil JOCTHIKEHUS] KOMIIETeH U
VKE-1 Cnocob6en ucnonb3oBath 3HaHus | 3-YKE-1 3HaTh: OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHbIX JUCIUIUINH,
JTUCIUIUINH, TPUMEHSITh METOJIbI | METOAbl MAaTEMATHYECKOTO aHAIN3A U
MaTeMaTUYeCKOro aHaiusa u MOJIETIMPOBAHMS, TEOPETUUECKOTO U
MOJIETTUPOBAHHUS, TEOPETHYECKOTO | SKCIIEPUMEHTAIBHOTO UCCIEA0BAHUS
U 3KCIIEPUMEHTAIILHOTO V-VYKE-1 YmeTh: ucnonb3oBathb
HCCIIE0BAHUS B TOCTaBIEHHBIX MAaTE€MaTHYECKUE METO/IbI B TEXHUYECKUX
3aauax MPUJIOKEHHUSX, PACCUUTHIBATH OCHOBHBIE
YHUCIIOBBIE XapAKTEPUCTUKHU CITy4alHbIX
BEJIMYMH, PElIaTh OCHOBHBIE 3a7a4l
MaTE€MaTHUYECKOW CTaTUCTUKU; PEIIATh
TUIIOBBIE PACUETHBIC 3aa4l




B-VKE-1 Bnaners: MeTonamMu
MaTEeMaTU4YeCKOro aHalln3a 1
MOJICJTMPOBAHUS, METOJAMU PEIICHUS
3a/1a4y aHAJIM3a U pacueTa XapaKkTepUCTUK
(hU3UYECKUX CUCTEM, OCHOBHBIMHU
npueMamu 00paboTKH
AKCTIICPUMEHTAIbHBIX JIAHHBIX, METOJIaMHU
paboThI ¢ MPUKIIATHBIMUA TPOTPAMMHBIMH
POJTYKTaMHU

OIIK -1

Crioco0eH UCIoIb30BaTh 0a30BEIE
3HAHUS €CTECTBCHHOHAYYHBIX
JUCLUIUTMH B MPO(ECCHOHATBHOM

ACATCIIBHOCTH, MMPUMCHATDb
MCETOJbI MaAaTEMaTU4ICCKOI' O
aHaJInu3a n MOJCIUPOBAHUA,
TCOPCTUUCCKOTO )51
OKCIICPUMCHTAJIbHOT'O
HUCCICIOBaHUA

3-OIIK-1 3HaTh: 6a30BEIC 3aKOHBI
€CTECTBEHHOHAYYHBIX JTUCIIUILINH;
OCHOBHBIC MaTEMaTUYECKHE 3aKOHBL
OCHOBHBIC (PH3UUYECKHE SBICHHUS,
IIPOIECCHI, 3aKOHBI U TPAHUIIBI UX
MPUMEHUMOCTH; CYIIIHOCTh OCHOBHBIX
XAMHYECKHAX 3aKOHOB U SIBJIICHU;
METOBI MATEMATHYECKOTO
MOJICTTHPOBAHUS, TEOPETUICCKOTO U
AKCTIICPUMEHTAIBHOTO UCCIIEAOBAHUS
V-OIIK-1 YMeTh: BBISIBIATH
€CTECTBEHHOHAYYHYIO CYIIHOCTh
npo0JieM, BO3HUKAIOIIUX B XOJIE
npodeCCUOHAILHOMN JCATEIIBHOCTH,
IIPHUBJICKATH JUIS UX PEIICHUS
COOTBETCTBYIOIIUHN (HUZHUKO-
MAaTeMaTUYECKU anmnapar

B-OIIK-1 Bmagers: MareMaTHUYECKUM
anmapaToMm sl pa3paboTKH MOJIeTIeH
MIPOIIECCOB U SIBIICHUH, pelIeHUs
MPAKTUIECKUX 3371a49 MpodeccnoHaTbHOM
JIEeITEIbHOCTH; HaBBIKAMU
HCIIOJIE30BAHMS OCHOBHBIX
001IepU3NIECKUX 3aKOHOB U IPUHIIUIIOB

4. BOCIUTATEJBHBIN MOTEHIUAJ JUCIUILIUHBI

Hanpasienus/uean 3agaun BocnuTanus (Kox) BocnurareJbHbIH MOTEHIIHA
BOCIIMTAHUS AUCHHILIMH
HuTesnekTyajbHOE - ¢popMupoBanue KyiabTyphl | Mcrons30BaHne BOCIUTATETLHOTO
BOCIIUTAHUE ymcTBeHHOro Tpyaa (B11) MOTEHIMaNa JUCUUTUIAH

T'YMaHUTapHOTO,
€CTECTBEHHOHAYYHOTO,
o0menpo¢ecCHOHAIBHOTO U
npodeccnoHaTEHOTO MOIYJIS IS
(hopMUpOBaHUS KYIbTYpPBI
YMCTBEHHOT'O TPYZAa MOCPEICTBOM
BOBJICUCHUSA CTYJCHTOB B y‘—Ie6HBIe
WCCIIEeIOBATEeNbCKHE 3a/IaHus,
KypCOBBIE€ paOOTHI U JIP.

IIpodeccnonanbHoe u
TPYI0BO€ BOCIIUTAHHE

MMOHWUMAaHUS COIMaJIbHOM
pouu ipodeccum,

MMO3UTUBHOM 1 aKTUBHOU
YCTaHOBKH HA LIEHHOCTHU

- popmupoBanue riyookoro | Mcnosib3oBaHne BOCIUTATEIHFHOTO

IIOTCHIIMaJIa AUCHUIIIINH
€CTeCTBEHHOHAYYHOTO U
001enpo¢eCCHOHATBHOTO MOTYJIS
TS




n30paHHON CHEIUATBHOCTH, | - POPMHUPOBAHUS TO3UTHBHOTO
OTBETCTBEHHOT'O OTHOIIICHHUS | OTHOIIEHUS K IPO(heCcCun HHKEeHepa

K Mpo¢eCcCHOHATBHOU (KOHCTpYKTOpA, TEXHOJIOTA),
nesaTensHoCcTH, Tpyay (B14) | moHuManus ee conuaabHOM
3HAYUMOCTHU U POJIH B OOIIECTBE,
CTpEeMJICHHS CIIeZIOBATh HOpMaM
npoheccuoHaNbHOM STUKU
MOCPEJCTBOM KOHTEKCTHOTO
oOyueHus1, peluieHus MPaKTUKO-
OPUEHTUPOBAHHBIX CHUTYAI[MOHHBIX
3azay;

- (hopMupoBaHUS yCTOHYNBOTO
uHTEepeca K mpodeccuoHaIbHOM
JESITENLHOCTH, CIIOCOOHOCTH
KPUTHUECKH, CAMOCTOSITEIILHO
MBICITUTh, IOHUMATh 3HAYUMOCTh
npoeccuu mocpeiCTBOM
OCO3HAHHOTO BBIOOPA TEMATUKH
MPOEKTOB, BHIIIOJIHEHHUS IIPOEKTOB C
TIOCTICAYIOICH MyOIUIHON
npe3eHTaluel pe3yabTaToB, B TOM
4yuciie 000CHOBAaHUEM MX COIUATIBLHOMN
U MIPAaKTUYECKOM 3HAUNMOCTH;

- opMHupOBaHUS HABBIKOB KOMaHIHOU
paboThI, B TOM YHCIIE peaan3aluu
Pa3IUYHBIX MTPOSKTHBIX pojiei (uaep,
UCTIOTHUTEINb, aHAUTHUK U TIP.)
MTOCPEJICTBOM BEITIOJTHEHHS
COBMECTHBIX MTPOEKTOB.

2. Vcnonb30BaHuE BOCITUTATEIILHOTO
MNOTEHIIMAaNa TUCITUTUINHBI
«OKOHOMHYECKHUE U MPABOBBIC OCHOBHI
MEIUIIMHCKON AESITETEHOCTIY,
«DKOHOMHYECKHUE U MPABOBBIC OCHOBHI
npohecCHOHATBbHON JeTeNEHOCTH,
«YTpaBieHHe, OpraHU3aIHs ’
TJIAaHUPOBAHUE MMPOU3BOJICTBA» U JP.
TS

- opMupoBaHUS HABHIKOB
CUCTEMHOTO BUJICHHS POJIH U
3HAYUMOCTHU BBIOpaHHOU TIpodheccuu B
COIMATTLHO-IKOHOMHYECKUX
OTHOIICHUSAX Yepe3 KOHTEKCTHOE
o0ydeHue

Opranusanyuss HHTEPAKTHBHBIX MEPONIPUATHH M peau3anus CHeHAJTN3HPOBAHHBIX 3aJaHUH €
BOCIIMTATEIbHBIM U COMATBHBIM AKLIEHTOM:

1. Opranusanus ¥ NpoBEACHHE HAYYHO-IIPOCBETUTENBCKUX MEPONPHUITHHA, B TOM UHUCIE DPAa3BUTHE
($U3M4eCKOoro, MaTeMaTUYeCKOro, XMMUYECKOT0, XUPYPrUUECKOro, Cy1e0HO-MEIUIIUMHCKOTO KPYKKOB
u J1p.

2. Opranu3zanys ¥ NIpoBeCHUE MEPONIPUATHHA, HAIIPAaBICHHBIX HAa BOBJIECUEHHUE CTYJCHTOB B HAYYHYIO,
HAy4YHO-UCCIIEI0BATENbCKYIO IEATENBHOCTD € | Kypca, B TOM 4uciie HaydyHoro TypHupa MATO HUAY
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MUDU u np.

3. Monnepxka u pazsutue CTyaeHueckoro HaygyHoro oomectsa MATO HUSAY MUDU.

4. Opranu3zainusi Hay4dHO-TIPAKTUYECKUX KOH(EPEHLHUH, KPYIJBIX CTOJOB, BCTPEY C BBIIAIOIIUMUCS
YUEHBIMH U BETYIIUMU CHCIIHATUCTAMH OTPACIICH.

5. Opranuzanmuss U TPOBEACHHE TNPEIMETHBIX OJIMMIIMAL W KOHKYPCOB MPO(EeCcCHOHATHLHOTO
MacTepcCTBa.

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

KoJsmn4yecTBO 4acoB Ha
Buna padorsl
BU/ padoThI:
KonTakTHasi padoTa 00y4yaommXxcs ¢ npenoaaBaTejiemM
AyauTOpHBIE 3aHATHS (6ce20) 180
B ToMm uncne:
JeKyuu 32
NpaKmuyecKue 3aHsAmusl 32
J1a60pamopHvle 3aHAMUSL 0
IIpomexyTOUYHASI ATTECTAMSA
B ToMm umncne:
3ayem
3a4em ¢ OYeHKoU
OK3AMEH 36
CamocTosiTesibHasA padoTa 00yyaouuxcst
CamocrosiTeibHas padoTa 00y4al0IMXCs 44
Bcero (4achi): 144
Bcero (3aueTHble eIUHUIBI): 4

6. COAEP)KAHUE JUCHUIIJINHBI, CTPYKTYPUPOBAHHOE o TEMAM
(PA3JEJIAM) C VYKA3AHUEM OTBEJIEHHOI'O HA HHX KOJIMYECTBA
AKAJEMUYECKHUX YACOB 1 BUOB YYEBHbBIX 3AHATUU

6.1. Pazoenvt oucuuniunvt u mMpyooeMKOCHb RO 6UOAM YUEOHBIX 3aHAMUI (8 AKAOEMUUECKUX
yacax)

Henens HaunmenoBanme pa3nena / Buabl yueOHol padoTsl
TeMbI IUCIUTLIHHBI
Jlek IIp JIad Bueayn | CPO
1-2 Bgenenue. Onpenesnenust 2 2 0 0 3
1-2 BBenenue, OCHOBHBIE 2 2 0 0 3
OIpeJIeJIEHUs M TPUIIOKEHUSI.
3-7 YpaBHenusi 1 nopsiika 10 10 0 0 15
3 C paznenstomumMucst 2 2 0 0 3
NIEPEMEHHBIMH
4 OnHOpOAHBIC 2 2 0 0 3
5 B nonnbix quddepennmanax. 2 2 0 0 3
HNHTerpupyrommii MHOKUTEb
6 JIuneitnble ypaBHeHus 1 2 2 0 0 3




nopsifka. YpaBHeHus: bepnysim.

7 3anaua Komm 2 2 0 0 3

8-10 |/IuHeiiHble ypaBHeHHS 6 6 0 0 6
BBICIIHX NMOPSI/IKOB

8 OnHOpOIHBIC YpaBHEHUS C 2 2 0 0 3
MOCTOSTHHBIMH
KodppunreHTamMu

9-10 |HeomHoponHbIEe ypaBHEHHS C 4 4 0 0 3
MTOCTOSIHHBIMH
kodpurmentamu. Meron
BapHaIliy MOCTOSTHHBIX. MeTo
HEOIPEICIICHHBIX
KOX(PHUIIMEHTOB.

11-13 |Cucremsbl JUHEHHBIX 6 6 0 0 6
ypaBHeHuii 1 mopsizka

11 OmHOPOIHBIE CHCTEMBI C 2 2 0 0 3
HOCTOSIHHBIMU
KOd(QPHUIIHEHTAMH.

12-13 |HeoaHOPOIHBIE CHCTEMBI. 4 4 0 0 3
Bapwuarus mocTosITHHBIX 1 METO/T
HEOTPECIICHHBIX
K02 (D PUITUEHTOB.

(@)
(@)
w

14 YcTOoOHYHBOCTH 2 2

14 Y CTONYNBOCTD TOJIOKEHHUS 2 2 0 0 3
paBHOBECHs yepes
nrHeapu3anuio. Pa3oBbie
MIOPTPETHI CUCTEM 2X2 C
MTOCTOSTHHBIMH
KOd(pPHUIIMEHTaAMH.

15-16 |WHTerpajbHblie ypaBHEHHSI 6 6 0 0 11

15 Knaccudukanus muHeHbIX 2 2 0 0 3
WHTETPATBHBIX YPaBHCHUN
[Ipeobpa3oBanue ypaBHEHUS
Bonsrepa B O/1Y.

N

15-16 |VYpaBuenus @pearonpma. 2 2 0 0

o
N

16 YpasHenust Boabrepa. 2 2 0

Bcero 32 32 0 0 44

Ipum.: Jlex — nexyuu, Ilp — npakmuueckue 3anamus / cemunapel, Jlab — nabopamopuvie 3auamus,
Breayo — eneayoumopnas konmakmuas paboma, CPO — camocmosmenvuas paboma.

6.2. Codepotcanue oucyuniunsl, CMpyKmypuposantoe no pazoenam (memam)
Jlexyuonnwii Kypc

HaumenoBaHnue pazaena / Conepxanue

Henensn
TeMbI JUCHUIIMHBI

1-2 BBenenne, onpenejienns

1-2 BBenenue, ocHoBHBIE onpeneneHus U |OnpeneneHrue TUIIOB YPaBHEHUH C

TIPUITOKEHUS WJUTIOCTPALIMSIMUA M IPUMEPAMU pelIeHU. 3agaqa
Komu. 3akon HeioToHa 0 HarpeBaHuu u
oxJiaxkieHuu. Bropoit 3akoH HproToHa.
PanuoakTuBHbIN pacnia. J[MHaMuKa NOMYJISIIIAM.
Manpry3uaHnckas MoJielb pocta. Mojenb




JIOTHCTUYECKOTO pocTa. ['eomerprueckas
uHTepnpeTanus auddepeHInalIbHOTO YpaBHEHHS
nepBoro nopsiaka. Hekotopeie mpuMepbl
MOCTPOCHUS TOJIs HanpaBlieHui. CTaroHapHbIe
pemeHwus. PeneHus, KOTOpbIe OnpeaeeHbI
HESIBHO.

3-7. YpaBuenus 1 nopsigka
3. VYpaBHEHMS € Pa3ACIAIOIUMUCS Metop penieHys ypaBHEHUN ¢ Pa3AeISIOIUMUCS
IIEpEMEHHBIMU nepeMeHHbIMU. [Ipumepsl.
4. OpHOpOHBIE MeTo bl pelIeHUs] OTHOPOJHBIX YPaBHEHUN
S) B nonnbix quddepennuanax. Kpurepuii Toro, 4To ypaBHEHHE €CTh B IIOJHBIX
WHTerpupyromuii MHOXHUTEIb Juddepenmanax. Mero pereHus Takux
ypaBHeHU. THTErpupyronuii MHOXKHUTEIb.
[Tpumepsr.
6. Jluneiinble ypaBHeHusl 1 nmopsaka. MeTtopl pelieHust TMHEWHOTO ypaBHEHUS |
VYpasuenus bepnyim. nopsaka. Meroz Bapuanuy npou3BOJIbHbBIX
IIOCTOSIHHBIX. Y paBHeHus: bepHyiun u Pukkaru.
7 3anagya Komm Teopembl CylecTBOBaHMS U €JUHCTBEHHOCTH.
8-10 |/lmHeiliHble ypaBHEHHs BbICIIHX NMOPSIKOB
8 OnHOpoHBIC YpaBHCHMA C{JIuneiiHass  HE3aBUCUMOCTb UM  BpoHCKHaH.
TOCTOAHHEBIMH KOO dHIEHTaMH OCHOBHBIE  CBOICTBAa  pEHIEHUH  JIMHEHHBIX
OOHOPOJHBIX ypaBHEHUW. @DyHIaMEHTAIbHBIN
Ha0Op pEIICHUI.
9-10 |HeomuopomHbie ypaBHEHUS c(Meroa Bapual Npou3BOJIbHBIX MOCTOSHHBIX U
MIOCTOSIHHBIMU K03 puLIeHTaMu. [METO HEOpeAeIeHHbBIX K03(h(PUIIMEHTOB.
Meton ~ BapualuMMd  IOCTOSHHBIX.
Meton HEOIPEIEIIEHHBIX
K02 (HULIUEHTOB.
11-13  |CucrteMbl THHEHHBIX YPABHEHHIi EPBOI0 NOPsiAKA
11 O/HOPO/HBIC CHCTEMBI € JIuneliHasg He3aBUCUMOCTb U BpoHCKHaH.
TIOCTOSHHEIMH KOO(GUIHERTAMY OcHOBHBIE CBOWCTBA PEILICHUH JIMHEHHBIX
OJTHOpPOJHBIX cucTeM. dyHIaMeHTaNnbHbIN Habop
pemeHuit. OMHOPOAHBIE CUCTEMBI C TOCTOSSHHBIMU
kodddunmentTamu. MeTo penieHusl.
12 HeonHopoanble ccTeMBI € Metoa Bapuanuy Npou3BOIbHBIX MOCTOSIHHBIX U
MOCTOSIHHBIMU K03 puiineHTamMu METOJ HEOTIpeIeIEHHBIX KO (UIEHTOB.
14 YcTOolYMBOCTh
8 VY CTOMYHUBOCTE TOYEK MTOKOSI UccnenoBanue yCTOMYMBOCTH MOJIOKEHUS
paBHOBecHsI uepe3 JinHeapusaiuio. da3opbie
MOPTPETHI CUCTEM 2X2 € MOCTOSHHBIMU
koadpunmenTamu (Hokyc, LEHTp, CeAJI0, Y3e,
BBIPOKJACHHBIN y3€1)
15-16 |MHTerpajibHble YPABHEHHUS
15 Knaccudurarms _ JIMHEHHBIX |KaccuduKamus THHEHHBIX HHTETPATbHbIX
UHTETpaJIbHBIX YpPaBHEHUN ypaBHEHHiT
15-16 |YpaBHeHus Ppearosibma. VpasraeHus PpenronsMa BTOPOro pojia ¢
BBIPOXKACHHBIMU siipamMu. CoOCTBEHHBIE (PYHKITHH
U XapakTepucTnyeckue uyncia. OqHopoIHbIE U
HEOJITHOPO/AHbIE YpaBHEHUs Dpenroiabma.
AnprepHatuBa @penronbma. UtepupoBanHbie
A]Ipa ¥ Pe30JIbBEHTA
16  |YpaBHenus Boibreppa I[Ipeobpasosanue ypapHenus Bonsreppa B OJ1Y.




|UtepupoBannbie spa 1 pe30IbBEHTa

Hpaxmuuecxue/ceMuHapCKue 3aHAMUA

Heneust HaumeHnoBaHue pasaesia / Conep:xkanue
TeMbl JHCHUTINHBI
1-2 BBenenue, onpenenenust
1-2 BBenenue, ocHOBHBIE onpezieneHus 1 |3akoH HbroTOHA 0 HarpeBaHUU U OXJIAKICHHUM.
MPUIIOKEHUS Btopoii 3akon Hetotona. PagnoakTuBHbIN
pacnan. JluHamuka nonynsuuu. ManbTy3uaHcKast
MoOJieIb pocTa. MoJenb JOruCTUYeCKOro pocTa.
I'eomeTprueckas HHTEpPIIpETALINS
T depeHIaIbHOr0 YpaBHEHUS IEPBOrO
NOpsJIKA.
3-7.  |YpaBHeHus 1 nopsjaka
3. VYpaBHEHMSI € pa3AeIAIOIIUMUCS Meton penieHys ypaBHEHUM € pa3AeIiOIUMUCS
IIEpEMEHHBIMU [IEPEMEHHBIMH.
4. OpHOpOHBIE MeTo bl pelieHus] OTHOPOIHBIX YPaBHEHUN
) B nonneix quddepennmanax. Kpurepuii Toro, 4To ypaBHEHHE €CTh B IIOJHBIX
WHTerpupyronuii MHOXHUTEIb muddepennmanax. Meros| peieHus: TaKux
ypaBHeHU. HTErpupyronuii MHOXKHUTEIb.
[Tpumepsr.
6. Jluneiinble ypaBHeHusl 1 nmopsaka. MeTtopl pelnieHust TMHEWHOTO ypaBHEHUS |
VYpasuenus bepnyim. nopsiaka. Meroz Bapuanuy npou3BOJIbHbBIX
IIOCTOSIHHBIX. Y paBHeHus bepHyiun u Pukkaru.
7 3anaga Komm VYpaBHeHus nepBoro nopsaka. Pemenus 3agaun
Komm.
8-10 |J/ImHeiiHble ypaBHEHMSsI BBICIIUX MOPSIKOB
8 OnnoposHbie YPaBHCHHA C|Metonpl perieHus.
MTOCTOSIHHBIMH KO3 (DUITHECHTAMH
9-10 |HeomuopomHbie ypaBHEHUs c|Meroa Bapualiy NpoU3BOJIbHBIX MOCTOSHHBIX U
MIOCTOSIHHBIMU K03 uLIMeHTaMu. [METOl HEONpeAEIeHHbBIX K03(h(PUIIMEHTOB.
Meton ~ BapualuMMd  IOCTOSHHBIX.
Meton HEOIPEEIIEHHBIX
K02 (HULINEHTOB.
11-13 |Cucrtembl JUHEHHBIX YPABHEHUIi EPBOT0 NOPsiAKa
11 OHOpPOIHBIE CUCTEMBI C Merto/1 penieHus.
MTOCTOSIHHBIMH K02 bHUIIMEeHTaMU
12 Heonnopoanblie cucteMsl ¢ MeTtoa Bapualiuy Mpou3BOJIbHBIX MOCTOSIHHBIX U
MOCTOSIHHBIMU K03 puiineHTamMu METOJ HEOTIpeIeNIeHHBIX KO (UIEHTOB.
14 YcTOolYMBOCTh
8 Y CTONYUBOCTH TOYEK MOKOSI UccnenoBanue ycTOMYMBOCTH MOJIOKEHUS
paBHOBeCHs uepe3 JinHeapusanuio. da3osbie
MOPTPETHI CUCTEM 2X2 C MOCTOSIHHBIMU
kodpduurentamu (Gokyc, HEeHTp, CeATI0, y3eT,
BBIPOXKJICHHBIN y3€11)
15-16 |MHTerpajibHble YPABHEHHUS
15 Knaccudurarms _ JIMHEHHBIX |KaccuduKamus THHEHHBIX HHTETPaTbHbIX
UHTETpaJIbHbIX YPaBHEHUN ypaBHeHHit
15-16 |YpaBHeHus Dpearosibma. VYpasuenus @pearoiapma BTOPOro pojia ¢
BBIPOXKACHHBIMU siipamMu. CoOCTBEHHBIE (PYHKITHH
U XapakTepucTnyeckue uncia. OqHopoIHbIE U
HEOJITHOPO/AHbIE YpaBHEHUs Dpenroiabma.
AnprepHatuBa Openronbma. UtepupoBanHbie




Spa M pe30JIbBEHTA

16 YpasHenns Bonbreppa [TpeoOpa3oBanue ypaBHenus Bonbreppa B O/1Y.
HTepupoBaHHbIE 51pa U pe30IbBEHTA

7. IEPEYEHD YYEBHO-METOIUYECKOI'O OBECIHHIEYEHUA JJIA
CAMOCTOATEJBHOU PABOTHBI OBYYAIOIIUXCA 11O JUCHUIIJIMHE

CryneHTaM  pEKOMEHIYIOTCS  CIIEAyIOIMe  METOJWYECKHe  TMOocoOWs,  MOATOTOBICHHBIC

npernoaaBaTenssMu Kadeapbl BBICIICH MAaTEMaTHKH:

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

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

8. ®OHJ  OHEHOYHBLIX CPEACTB JUIsI  IIPOBEJEHMSI TEKYIIEA #
IMPOMEXYTOYHOU ATTECTAIIUUA OBYYAIOIIUXCA 11O JTUCHUIIJIMHE

8.1. CBs3b Mexny (popMUPYEeMBIMH KOMIETEHIIUSIMU U GopMaMH KOHTPOJISI HX OCBOEHHS

Ne KonTtposmpyembie pa3aesibl Nuaukarop pocruxeHus HaumenoBanue
n/n (TeMBbI) AUCHUILIMHBI KOMITeTEHIIHHU OLICHOYHOI'0 CpeaCcTBa
TeKylei u
NPOMEKYTOYHOM
aTTecTalu

Texymas arrecramusi, 3 ceMecTp
1. VYpaBuenus 1 mopsiika. 3-YKE-1; V-YKE-1; B-YKE-1

3-OIlK-1; V-OIIK-1; B-OIIK-1 KP 1

2. YpaBHEHUS BBICIIUX CTENICHEH. 3-YKE-1; V-YKE-1; B-YKE-1
CucteMsl. YCTONYNBOCTS. 3-OIIK-1; V-OIIK-1; B-OIIK-1 KP 2

3. HurerpanbHble ypaBHEHUS 3-YKE-1; V-VKE-1; B-VKE-1

3-OlIK-1; Y-OIIK-1; B-OIIK-1
IIpome:kyTouHasi arTecTanus, 3-ii cemecTp

DK3aMeH 3-YKE-1; V-VKE-1; B-VKE-1 |9k3aMeHannOHHBII
3-OIIK-1; Y-OIIK-1; B-OIIK-1 |guier

8.2. TumoBbie KOHTPOJIbHbIE 3aJaHUSl WJIH HHbIE MaTepuaJibl, HeOOXOAMMbIe IJIS OLIEHKH
3HAHMI, YMEHUH U HABBIKOB, XapaKTePU3YIOLIUX 3Tanbl (opMHPOBAHUA KOMIIETEHIUH

@OH/ OLIEHOYHBIX CPEJCTB MO JAUCHUIUIMHE OOeCreyrBaeT MPOBEPKY OCBOEHUS IUIAHHUPYEMBIX
pe3ynbTaToB 00y4eHHs] (KOMIETEHIIMH W X WHAWKATOPOB) MOCPEICTBOM MEPOINPUSATUH TEKyIlel u
IIPOMEKYTOUYHOM aTTECTAlUU 110 TUCLHUIIINHE.

OueHounble cpeacTBa npuBeeHsl B [Ipunoxkennn «DoHT OLIEHOYHBIX CPEACTBY.

8.3. MeTonnueckne MaTepHaJibl, ONMpeAe/sSIONMe MPONEeIyPbl ONEHUBAHUS 3HAHMM, YMEHMI,
HABBIKOB M (MJIHM) ONBITA [JeATeJbHOCTH, XapaKTepu3ywImMX 3Tanbl (OpMHUPOBAHUA
KOMIIeTeHIMH

— MHWroroBasi artecTanus 1m0 JUCHHIUIMHE SBISETCS HWHTETPAIBHBIM TTOKa3aTelieM KadyecTBa
TEOPETUYECKNX M MPAKTUYCCKUX 3HAHWNA M HABBIKOB OOYYAIOMIMXCS IO JIUCIUIUIMHE U
CKJIaJIBIBACTCSI U3 OIICHOK, IMTOJTYYEHHBIX B XO/I€ TEKYIICH U TIPOMEXYTOYHON aTTeCTallny.

— Tekymas arrectanus B CEMECTpE MPOBOAMTCS C IENbI0 OOECIeUeHUs: CBOCBPEMEHHOM
oOpaTHON CBsI3M, M1l KOPPEKIMU OOydUeHHs, aKTUBH3AIMH CAMOCTOSATEIHHOW paboThI
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oOydJaronuxcs.

— IlpomexyTouHasi arrecranusi NpeJHA3HAYCHA JIsi OOBEKTUBHOTO TMOATBEPKACHUS U
OIICHUBAHMS JIOCTHTHYTBIX PE3yJIbTaTOB OOydYeHUs TMOCIe

JUCILIUILINHEL.

— Texymas arrecranus OCyIIECTBIAETCS /IBa pa3a B CEMECTP:
o koHTposabHas Touka Ne 1 (KT Ne 1) — BeicTaBisieTcs B 3J1€KTPOHHYIO BEJOMOCTh HE
no3aHee 8 Henmenu ydeOHOro ceMmectpa. Brirodaer B ceOs OILEHKY MEpONpPUSTUN

TEKYIIEro KOHTPOJISI ayJUTOPHOM U CaMOCTOSTENBHON pabOThl 00y4aroLIErocs Mo
paszzenamM/TeMaM yuyeOHON AUCUUILINHBI ¢ 1 1o 8 Heneno yueOHOro cemecTpa.

o koHTposabHas Touka Ne 2 (KT Ne 2) — BeicTaBiisieTcs B 3JIEKTPOHHYIO BEJOMOCTh HE
no3aHee 16 Hexmenu yuyeOHOTO cemecTpa. Bxirodaer B ceOsi OIEHKY MEpPOIPHUSATHN

TEKYIIEro KOHTPOJISI ayJUTOPHOM M CaMOCTOSTENbHON paboThl 00ydarolerocs 1o
pasnenam/TeMaM y4eOHOW JTUCIUTLIMHEI ¢ 9 mo 16 Henento yueOHOTOo ceMecTpa.

— Pesynprarhl Tekymied M NpPOMEKYTOYHOW aTTECTallMU MOJABOAATCA IO IIKane OaibHO-

PEUTHUHTOBOI CUCTEMBI.

3aBCPIICHUA HU3YUYCHHUA

dTan peMTHHIOBOM cHUCTEMBI / Henensn Bann
OueHo4YHoe CPeaCTBO MuHmvyn™ MaKcumyn™
Texymasi aTTecTauus 1-16 36 - 60% ot 60
MaKCMMyMa

KonTpoabHasi Touka Ne 1 7-8 18 (60% ot 30) 30
KPI 8 18 30
KonTpoabHnasi Touka Ne 2 15-16 18 (60% ot 30) 30
KP2 16 18 30
IIpome:xkyTOUHAS aTTecTALUS - 24 — (60% 40) 40
DK3aMeH -

IK3amenHayuonHvlll burem - 24 40
NUTOI'O no aucuumninHe 60 100

* - MUHMMaJIbHOE KOJMYECTBO OAJIOB 32 OIIEHOUHOE CPEJICTBO — 3TO KOJIMYECTBO OaioB, HabOpaHHOE
oOydaromuMcsi, MpU KOTOPOM OLEHOYHOE CpEACTBO 3aCUUTHIBAETCA,
o0yyaroImuiicst T0JKEeH JTMKBUIMPOBATh MOSBUBLIYIOCS aKaJEMHUECKYIO 33J0JDKEHHOCTh 10 TeKyIIeH
WIM NIPOMEXKYTOUYHOM arrecTaud. MUHUMaNbHOE KOJIMYECTBO OAJIJIOB 3a TEKYIIYIO aTTECTalio, B
T.4. OTJEJIBHOE OLIEHOYHOE CPEJICTBO B €€ COCTaBE, U NMPOMEKYTOUHYIO aTTeCTalnio cocTtasisieT 60%
OT COOTBETCTBYIOIINX MaKCUMAJIbHBIX OaJIJIOB.

8.4. llIkanaa omeHKH 00pa30BaTEIbLHBIX JT0CTHKEHHit

B IPOTHBHOM CJIy4dac

WroroBas aTrrecTaius mo JUCIUTIIMHE orieHnBaeTcs mo 100-0aibHOM mIKaie ¥ MpeACcTaBiIseT
cymMmy OamnoB, 3apabOTaHHBIX OOYYAIONIUMCSI TPHU BBHIMOJHEHWH 3aJaHW B paMKax TEKyled U

MIPOMEXKYTOUYHOU aTTECTAUU

Cymma Ouenka no 4-x 6annvHoll WiKane

oannoe

Ouenka | Tpeboeanus K ypoenio oceoenus

ECTS | yuebnoit oucyunnunni

90-100 5- «omauunoy/ «3aumenon

Or1eHKa «OTJIMYHOY BBICTABIISETCS
oOydJaromiemMycsi, €clii OH TITyOOKO
U IIPOYHO YCBOUJI IIPOrPAMMHBIN

Martepual, NCYEePIBIBAIONIC,
IIOCJIICAOBATCIBHO, YETKO U
JIOTHYECKHU CTPOMHO €To M3JIaraer,
YMCCT TCCHO YBA3BIBATH TCOPHIO C
NPaKTUKOM, UCTIONB3YET B OTBETE
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MaTepual MOHOTpadUIeCKOM
JIUTEPATYPBI

OneHka «XOpoII0» BbICTABIIAETCS
oOyuarolemycs, eciiv OH TBEPIO
4 - «xopowioy/ 3HAeT MaTepuai, rPaMoOTHO U IO

85-89 B

«3aumeHo» CYILIECTBY M3JIaraeT €ro, He
75-84 C JIOTyCKasi CyIIeCTBEHHBIX
HETOYHOCTEW B OTBETE HA BOIPOC

70--74

65-69 D OLEHKa «yOBIETBOPHTEIHLHOY
BBICTaBJIAETCS 00yJaroIEMycs,

€CJIM OH UMEET 3HaHUs TOJIbKO
OCHOBHOT'0O MaTepuasa, HO He

3 - «yoosnemseopumenvHoy/ YCBOMWJI €T0 JIeTaJIeH, JOIyCKAeT
60-64 «3aumeno» E HETOYHOCTHU, HEJOCTATOYHO
IIpaBUIbHbIE (POPMYITHPOBKH,
HapyILIEHUs JOTUYECKON
IIOCJIEI0BATENBHOCTH B U3JI0KEHUU
IIPOrpaMMHOT0 MaTepHraia

OrneHka «HEey/10BIETBOPUTEILHOY
BBICTaBIIsIETCS 00yUaroeMycs,
KOTOPBIN HE 3HAET 3HAYUTEIBHON
YacTU IPOrpaMMHOr0 MaTepuaia,
JIOITYCKaeT CYIIECTBEHHbIE
ommn6Oku. Kak mpaBuio, orieHka
«HEYOBJIETBOPUTEIIHHO» CTaBUTCS
00y4aroImuMcsi, KOTOpble HE MOTYT
MIPOJIOJDKUTH 00yUueHue 0e3
JOTIOJTHUTEIBHBIX 3aHATHI MO
COOTBETCTBYIOUIEH TUCIUIUINHE

2 - «<HeyO081emeoOpPUmMenbHoY/ =
«He 3aUmeHO»

0-59

9. MEPEYEHHL OCHOBHOH M JOMOJHUTEJLHOWH YUEBHOW JUTEPATYPDI,
HEOBXOJIUMOIi 1JI51 OCBOEHUSA U CHUTIINHBI

@) OCHOGHAA yUeOHan Tumepamypa.

1. ®umunmoB A.®D. CoOopuuk 3amad mno auddepeHuanbHBIM ypaBHeHHsIM. MockBa-HxkeBck:
«PerynspHas u xaotnueckas nuaamukay, 2005. (3 2x3.); M.: Hayka, 1992. (500 »k3.)

0) OonoanumenvHan yueoOHasa aumepamypa:

2. lemuposuyu, b. I1. Jluddepennmansusie ypaBHeHHs: ydeOHOoe mocobue mist By3oB / b. II.
Hemunosuy, B. I1. MonenoB. — 6-e u3zn., crep. — Canxt-IlerepOypr: Jlans, 2022. — 280 ¢. — ISBN
978-5-8114-9441-5. — Tekcr : anekTpoHHBIH // JlaHb : anekTpoHHO-O0nbmoTevnas cuctema. — URL:
https://e.lanbook.com/book/195426 (nara oopamenus: 10.01.2023). — Pexum noctymna: Juisi aBTOPH3.
MIOJIB30BaTENEH.

3. bypooun A.B. Huddepenumansupie ypaBHeHus. KoHcmekr neknuii mo kypey «Beicmas
MmateMaTtukay. Y. 1. Oonunck: MUATO, 2003.

4. bypooun A.B. Jludpdepenuuanpapie ypaBHeHus. KoHCHeKT neknuii mo Kypcy «Bwicmas
MaTteMaTtukay. Y. 2. Oonunck: MUATO, 2007.
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10. MEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJEKOMMYHUKAIIMOHHOM
CETH «MHTEPHET» (JAJIEE - CETb «MHTEPHET»), HEOBXOJAMUMBIX JIJA
OCBOEHMUSA JUCIIAITJIMHBI

He Tpebyercs

11. METOJUYECKUE VKA3AHUSI ISl OBYYAIOLIMXCSI MO OCBOEHHIO
JTUCHUIINHBI

Jleximu. [Ipy M3ydyeHMM IUCHMITIMHBI HEOOXOIMMO KOHCHEKTHPOBATH JICKI[MH, KPAaTKO 3alUCHIBas
OCHOBHBIE oOmpezeneHus, (GOPMYIMPOBKHM TEOPEM M OCHOBHBbIE IYHKThl HX JOKa3aTeiabcTB. Jlis
NOHMMAHUS MaTepuaja JIEKIMM M €ro KaueCTBEHHOIO YCBOEHMSI PEKOMEHAYeTCsl 3a JEHb [0
CIENYIOIIEH JICKIUU IPOYUTaTh WM IOBTOPUTH MaTepuan IO KOHCIEKTy. B ciydae BO3HMKIIMX
BOIIPOCOB H3YYUTh TEOPETHUUECKHM MaTepuana Mo Y4YeOHUKY JMOO MOJYyYUTh KOHCYJIBTALHUIO Y
npenogasarensd. JKenareiabHO [JONMOJIHUTENBHO IPOUYUTHIBATH MaTe€pUall 10 PEKOMEHJOBAHHBIM
yueOHUKaM.

ITpakTnueckue 3ansaTus. [Ipyn noAroToBKe K MPAaKTUYECKUM 3aHATUAM HA0 IMPOYUTATh TEOPETUUECKUN
MaTepuai o TEME U IIPOCMOTPETh MaTepUasbl MPEABbIIYLIET0 CEMUHAPA U TOJIBKO MOTOM MPUCTYIATh
K BBIMOJIHEHUIO JOMalIHero 3ajaHus. Ha mpakTudeckux 3aHATUSAX aKTUBHO Yy4acTBOBaTh B paboTe
IpyNIbl, B CIy4yae HEBBIIIOJHEHUS OTAENIbHBIX 3aJjaHUi 3aJ1aBaTh BOIIPOCHI NpernojaBaTeio. BaxHoe
3HAYEHUE HMMEET CBOEBPEMEHHOE BBINOJHEHUE WHAMBUAYAJIbHBIX IOMAIIHUX 3aaHuid. Tumnossle
3a/la4yl  MHIUBUAYAJIbHOIO JOMAIIHEro 3aJaHusl pa3OuparoTcsi Ha NPAKTHUECKUX 3aHSATHSIX.
Heo6xonuMo TIIAaTeNbHO pa3o0paTbcs M BBINOJHUTH CBOE aHAJIOIMYHOE 3a/laHME B YCTAHOBJICHHBIN
npenojaBaresieM CpoK. BeInoaHeHHOe MHIMBUYalbHOE 33/1aHHE — HEOOXOMMOE YCIIOBUE JIOMyCKa K
JK3aMEHY.

KonTponbHast pabora. [Ipu moaroroBke K KOHTPOJBbHOM HEOOXOJUMO MOBTOPHUTH TEOPETHUECKUMN
MaTepHal 1o JEKIUIM U yueOHUKaM, IPOCMOTPETh TUITMYHBIE 33/]a4i 10 TeMe, KOTOpbIe pelaIuch Ha
3aHATHUSIX U B JOMAlIHUX 33JJaHUSX, PEIIUTh HECKOJIBKO 3a/1a4 110 TeME U3 COOpPHHUKA MHANBHUIYaJIbHBIX
3aJlaHuH.

Ox3ameH. [Ipyu moAroroBke K 3K3aMeHy HEOOXOAMMO M3YyUUTh TEOPETHUECKMHM Marepuall, KOTOPbIH
BBIHOCUTCSI Ha DOK3aMEH, II0 KOHCIEKTY JIeKuui. Jlig Jydiiero HOHMMAaHHMS WIM B Clydae
BO3HHUKHOBEHHUS BOIIPOCOB 00paTUThCA K PEKOMEHlyeMbIM yueOHuKaM uinu MuTepHer-pecypcam. Ha
KOHCYJIbTAllMSIX aKTUBHO BBICHATH BO3HUKIIME BOIPOCHI. DK3aMEH SIBJISIETCS UTOTOBOW aTTECTallEN
0 TpeAMETy 3a CEeMecTp, IO3TOMY OH TpeOyeT cHCTeMaTU3allid BCEro JEKIUOHHOTO U
IpakTUYecKoro Martepuana. Iy ycnemHol ciadd sk3amMeHa TpeOyeTcsi cucTteMaruieckas paboTa B
CeMecTpe, aKTHBHAas caMoCTosATelbHas pabota ¢ yueOHukamu unn HHTepHeT-pecypcamu.
CoBeplIeHHO HE0O0XOIUMO sl MOJATOTOBKM K 3K3aMEHY BIYMYHMBO M BHUMATEIBHO BBINOJHUTH
WHAMBHUAYaAJIbHOE JOMAIIHEe 3aJlaHue. 3ajauyd [0 THUIYy 3TOro 3aJlaHusl 4acTO BCTPEYaroTCs Ha
IK3aMEHE.

12. MEPEYEHb HH®OPMAIIMOHHBLIX TEXHOJIOTHUA, WCHOJB3YEMbBIX IIPHU
OCYHIECTBJIEHUN OBPA3OBATEJIBHOI'O [POLHECCA NIO JAUCHUIIJIMHE,
BKJUIIOYASA NEPEYEHD ITPOI'PAMMHOI'O OBECIIEYEHUA 1 THO®OPMALIMOHHbIX
CITPABOYHbIX CUCTEM (TP HEOBXOJIUMOCTH)

Hcnonp3oBanne nHOOPMAIIMOHHBIX TEXHOJIOTHH MPH OCYIIECTBICHUH 00pa30BaTEILHOTO TpoIIecca 1Mo
JTUCITUIIIMHE OCYIIECTBIISIETCS. B COOTBETCTBUU C YTBEpXKIACHHBIM [lonokeHneM 00 DIEeKTpOHHON
nHpopmanmoHHo-00pa3oBaTenbHOM cpeae MATD HUAY MUDU.

DNeKTpoHHAass cucTemMa ympaBieHus obOydenuem (LMS) wcmonme3yercs s peaqu3ariiu
00pa3oBaTeNbHBIX MPOTPaMM IPH OYHOM, TUCTAHIIMOHHOM U CMEUICHHOM pEXuMe OOydeHus.
Cucrema peanu3yer CIeIyIOIIHe OCHOBHBIE (DYHKITHH:

1) Co3naHue u yrpaBiieHUE KJIAaCCaMH,

2) Cosznanue Kypcos,
12



3) Opranu3zanus 3anyucu yJamuxcst Ha Kypc,

4) [TpemocraBnenue NOCTyma K yueOHBIM MaTepraiaM JIsl yIaruxcs,

5) [Tybnukarus 3aanuii 111 y4€HUKOB,

6) Onenka 3ajaHuii yyaruxcs, IpoBeIeHNe TECTOB M OTCISKUBAaHUE ITpOrpecca 00yueHHs,
7) Opranu3anus B3auMOJICHCTBUSL y4aCTHUKOB 00pa30BaTEIBHOTO MPOIECCa.

Cucrema HHTCIpHUpPYyCeTCd C OOMNOJHUTCIBbHBIMHU CCPBUCAMHU, O6eCHe‘II/IBaIOH_[I/IMI/I BO3MOXHOCTB
UCIIOJIb30BaHUs TaKuX (GYHKIMI Kak pabouyuii KajJeHaapb, BHJIEO CBS3b, MHOTOIOJIb30BATEIBCKOE
peIaKTUpPOBaHKUE JIOKYMEHTOB, CO37aHUe (OPM ONMPOCHUKOB, MHTEPAKTHBHAS JOCKA JUIS PUCOBAHMSI.
ABTOpH3aLysl OJIB30BATEICH B CHCTEME OCYLICCTBILSICTCS IOCPEICTBOM KOPIIOPATHBHBIX aKKAYHTOB,
NPUBS3aHHBIX K JIOMEHY oiate.ru.

12.1. Ilepeuenv ungopmayuoHHbIX MEXHONOUIL

[lpu ocymecTBiieHMH 00pa30BATENBHOTO TMpollecca IO JIUCIHMIUIMHE HCIHOJIb3YIOTCS
clieIyrole HHPpOPMAIIMOHHBIC TEXHOJIOTHH:

— TMPOBEJCHHE OHJIAMH JICKIIUH M MPAKTHUYECKUX 3aHATUI C UCIOJIB30BAHUEM TPaPHUECKOrO

TUIAHIIIeTa,;

— UCHIOJB30BaHUE TEKCTOBOTO penakropa Microsoft Word;

— HCIoJb30BaHMe TabamuHOTO peaakropa Microsoft Excel;

— OpraHu3alys B3auMoJICHCTBUS C 00YUaIOIIMMHUCS TOCPEICTBOM IEKTPOHHON MOYTHI.

12.2. Ilepeuens npozpammuozo obecneuenus
1. TexcroBslii pegakrop Microsoft Word,
2. Tabnuunblii pexakTop Microsoft Excel;
3. Penakrop npesenranunii Microsoft PowerPoint;
4. Bpaysepsr: Google Chrome, Internet Explorer, Yandex, Mozilla Firefox, Opera.

12.3. Ilepeuensv unghopmayuonnblx CRPaoOYHBIX CUCEM
He tpebyercs

13. OIMMUCAHUE MATEPHAJBHO-TEXHUYECKOM BA3bl, HEOBXOJAUMOM Js1
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA ITIO JUCHUIIJIMHE

Aynuropuu, cHaOKeHHbIE JOCKON M MEJIOM, WU IOCKOM U MapKepaMHu.
14. UHBIE CBEJJEHUSA U (MJIN) MATEPUAJIbBI

14.1. Ilepeuenv o0OpazoeamenvHblX MEXHOA02UI, UCHOL3YEMBIX HPU  OCYULECHIGIEHUU
obpazoeamenvrno20 npoyecca no OUCUUNIUHE

- MPOBEPKA IIPABUIBLHOCTH BBIIIOJIHEHUS JOMAILHET0 3aJaHus
- pelIeHne 3a7a4 Ha CEMMHApax y JOCKU
- paboTa B KOMaH i€
- MO3TOBOM HITYpM
- 3alUTa BBIIIOJHEHHBIX Pa0OT

14.2. ®@opmur opeanuzayuu camocmoamenvHoli padomosl odyuarouwuxca (memol, blHOCUMbIE OA
CAMOCMOAMENbHO20 U3YUEHUs; BONPOCHL  OlA  CAMOKOHMPONA; HMUNOGble 3A0AHUA  OA

camonpoeepku

TeMbl, 6bIHOCUMDbLE OJ1A1 CAMOCHLOAMENbHO20 U3yuenus
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14.

15.

16.

17.

18.
19.

20.

JIuneliHble yYpaBHEHMs BBICIIMX NOPAAKOB. OJHOPOIHBIE YPAaBHEHHA C IOCTOSHHBIMHU
kodpduuuenramu. OCHOBHBIE CBOWCTBAa pELICHUHA JHUHEWHBIX OJHOPOJHBIX YpaBHEHH.
DyHIaMEHTAIbHBIA HA0Op PEIICHHH.
HeomHopoaHbie ypaBHEHUS ¢ MOCTOSIHHBIMH KO3 duuuentamu. MeTon Bapuanuy NOCTOSHHBIX.
Meton HeomnpeneneHHblXx Ko3(dduuueHToB. OIHOpPOIHBIE CHCTEMbl JIMHEWHBIX YPaBHEHUI.
OyHIaMeHTaTbHBINA HA0Op pelIeHui.

Bonpocwt ona camokonmpona
OcHoBHble onpenenenus. Tunsl AuddepeHnnanbHpIX ypaBHEHUH.
3akoH HproTOHA 0 HarpeBaHuu U oxJaxaeHuu. Bropoii 3akon HetoToHa. PaninoakTuBHbIM pacnan.
Junamuka nonyiasanuu. ManeTy3uaHckas MOJENb pocTa. MoJenb JOrHCTHYECKOTO POCTA.
['eomerpuueckast nHTepnperanus AuddepeHnnanbHoro ypaBHeHus: nepBoro nopsiaka. Ilpumepsr
IIOCTPOEHHUS 10JIs HanpasieHUu. CTallMOHApHbBIE PELICHHUS.
VYpaBHEHHUsI € pa3AEIAOIUMUCS IEPEMEHHBIMU
Merton penieHust ypaBHEHUN ¢ pa3AeIOIUMUCS epeMeHHbIMU. [IprMepsl.
OpnHopoHBIE ypaBHEHUS IEPBOIO NMOpsAAKa. MeTobl peleHus: OJHOPOIHbIX ypaBHEHUN
VYpaBHeHUs B OJMHBIX Juddepernnanax. MHTerpupyommi MHOKHUTEb
Jluneitnble ypaBHeHus 1 nopska.

. YpaBHenus bepnyiun.

. YpaBHeHus Pukkaru.

. 3apaya Komm. Teopembl cyliecTBOBaHUS U €IUHCTBEHHOCTH.

. JIunelinble ypaBHEHUS BBICIIUX HOPSAAKOB. OJIHOPOJHbBIE YPABHEHUSI C TOCTOSSHHBIMU

ko3 uurenTamMmu. OCHOBHbIE CBOWCTBA pEIIEHUI TMHEHHBIX OJHOPOAHBIX YPAaBHEHUH.
@yHIaMEeHTAIbHBIM HA0Op pelIeHUH.

HeonHopoaHble ypaBHEHHS BBICIIUX HOPSIKOB C MOCTOSTHHBIMH KO3 dHureHTaMu. Metos
BapHalllM MOCTOSHHBIX. MeTo HeonpeaeneHHbIX KOG (OULIUEHTOB.

Cucrtembl ypaBHEHUH MEPBOro MOpPsiIKa ¢ NOCTOSHHBIMU Kod(duunentramu. OCHOBHBIE CBOMCTBA
peleHni JTMHENHBIX OJTHOPOHBIX CUCTEM.

HeonHopoaHble cUCTEMBI ¢ TOCTOSHHBIMU K03 hurimeHTaMu. MeTto 1 Bapualiuy Ipou3BOJIbHbBIX
MOCTOSIHHBIX M METO/1 HEONPEAEIEHHBIX KO3 PUIIMEHTOB.

VYcroitunBocTh. HcciienoBanne yCTOMYMBOCTH TOJOKEHUS PAaBHOBECHUS 4YEpe3 JIMHEApU3aLUIO.

®dazoBbIe TOPTPETHI CUCTEM 2X2 C MOCTOSHHBIMU Koddduimentamu (dhoxyc, MeHTp, CEIo0, y3ed,
BBIPOXKJICHHBIN y3€)

Knaccudukanus mTMHEHHBIX UHTETPAJIbHBIX YpaBHEHUIN

VYpaBHeHnuss @pearoabma BTOPOro poAa ¢ BBIPOXKIEHHBIMHU siapamu. CoOCTBeHHBbIE (DYHKIMHM U
XapakTepuctuueckue uucina. OJIHOPOJHBIE M HEOJHOpPOAHBIE ypaBHeHus @penronabpma.
AnprepHatuBa @penronsma. tepupoBaHHbIe sSApa U pe30JIbBEHTA

VYpasuenus Boabreppa. [IpeobpazoBanue ypaBaenus Bonsteppa B OJY. UtepupoBanHble sipa u
PE30JIbBEHTA

Tunoewie 3a0anus 011 camonposepku

yox + (x% +1)dy =0
. 3y°+4yx®
2y? +2x%

, 3 2
y +—y=—3, y(@) =1
X X

xy'—y=-y?(Inx+2)Inx, y(1)=1.
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5. 4x3ydx + x4dy +sinydy =0
6. X2y(ydx + xdy) = 2ydx + xdy

7. Pemmuth ypaBHEHHE y”’ - y” - 4y’ +4y = (7 — 6x)ex.
8. Pemuth cucremy

& =y+tg?t—1,

y=—z+tgi.

9. HWccnenoBarh ycroitunBocTh mosiokeHus paBHoBecust (0,0), kmaccupuimpoBath ¥ HApUCOBATH
(a30BBIl MOPTPET.

= 3x — 2y,
y =4y — 6.
0 1 1
z=Ax, A= 1 0 1
2 2 1

10. Peuruts cucremy

11. TIpeoOpazyiiTe ciieayroliee HHTErpalibHOE ypaBHeHHE BonbTeppa B muddepeHnuanisnoe
ypaBHEHHUE U PEUIUTE €ro.

u(t) =2e* -1+ J(x — tHu(t)dt
0

12. Pemnth ypaBHeHHEe PpearobMa ¢ BEIPOKACHHBIM SAPOM

u(x) =x+ Af(xzt —xt?) - u(t)dt
0

13. HaiiTn HeTpUBHAJIBHBIE PELLIEHUS AJIS CIEAYIOIIEr0 OHOPOAHOIO ypaBHeHUs1 Ppearonbpma
UCIOJIb3YS IOHATHS COOCTBEHHBIX (DYHKIIMH U XapaKTEePUCTUUECKUX YHCET

u(x) = %AJ sin(x + t) u(t)dt
0

14. Haiinute pe30ibBEHTY HHTETPAJIbHOTO ypaBHeHUs Dpenronbma,

&) =1 j K (x, 0y (©)dt + £ ()
0

ecmn K(x,t) = e*~' u BeIpasuTe peleHue 4epes pe3oabBEHTY

15. Haiinure pe3onbBeHTy MHTErPAILHOTO YpaBHEHHs BobTeppa
X

y0) = A [ K oy(©de + ()
1+x 0
ecmu K(x,t) = T Y1 BBIPA3UTE PEIICHNE YePe3 PE3ONBBCHTY.
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16. MccrnemoBaTh yCTOMYHUBOCTD CTAIIMOHAPHBIX PEIICHHM.
i =eV e & =In(l 4+ y + sinzx),

g=3xr+y2— 2. =2+ V3sinxz — 8.

17. UccnenoBatph ycroiunBocts ToukH (0,0,0).

& =1tg(z —y) — 2z, & =e%—e %%,
y=v9+12x — 3eY, § =4z — 3sin(z + y),
z=—3y. Z=In(1+ z — 3x).

14.3. Kpamxkuit mepmunonocuieckuii cio6apb

ABTOHOMHAsl CHCTEMA, aCUMIITOTUYECKAsi YCTOMUYMBOCTb, BBIPOXKACHHBIE s1pa, MU depeHraibHoe
ypaBHeHue, 3anaua Ko, unterpansHoe ypaBHenue Bonbreppa 1-ro poja, HHTerpajqbHOE YpaBHEHHE
Bonbreppa BTOporo popa, uHTerpaibHoe ypaBHeHue Ppenroiapbma 1-ro poja, HHTErpaibHOE
ypaBHeHue @Ppenroipbma 2-ro poja, HTEPUPOBAHHBIC s]pa, JTUHEHHOE ypaBHEHHE IMOpAIKa N,
JMHENHOE MHTErpajibHOE YpaBHEHHME, METOJ BapHallMd IPOU3BOJIbHBIX IOCTOSIHHBIX, HEOJHOPOIHBIE
ypaBHenus @pearonbMa 2-ro poaa, HEYCTOWYMBBIA Y3€l, OJHOPOJHOE JIMHEWHOE YypaBHEHHE,
OJIHOPOJIHbIE HMHTErpalibHble ypaBHeHHs Ppearonbma BTOPOro poja, ompenenurens Bponckoro,
ocobasi Touka, MOpsAAOK IudGdepeHInaTbHOT0 ypaBHEHUS, YpPaBHEHHE B UYACTHBIX IPOU3BOJIHBIX,
pe30bBeHTa, pelieHne auddepeHuaIbHOr0 ypaBHEHHS, YCTOWYHMBBIM (OKYC, Cemio, cHucrema
muddepeHIaTbHbIX YPaBHEHUN, HEYCTOWYHMBBIA (POKYC, COOCTBEHHbIE (DYHKIIMM U COOCTBEHHBIE
3Ha4YeHMs, COOCTBEHHbIE (DYHKLIMU, ypaBHEHHE B MOJHBIX AU(QepeHnnanax, cTalloHapHas TOYKa,
TeopeMa CYIIECTBOBAaHUS M EIMHCTBEHHOCTH, ypaBHEHUs BombTeppa, ycToilunBoe pelieHue,
yCTOMUMBBIN y3eln, (pa3oBasi TpaekTopus, (a30Bblil MOPTpPET, pyHIaMEHTaIbHAsi CUCTEMA pELICHUM,
LEHTp, YaCTHOE peIlleHuE.

15. OCOBEHHOCTHU PEAJIM3ALIMMA JUCHUIIVIMHBI [JIs1 MHBAJIMJIOB U JIMI C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbSA

B cooTBercTBUM ¢ MeTOAMYECKUMHU pekoMeHAauusiMu Munoopaayku PO (yTB. 8 anpens 2014
r. Ne AK-44/058H) B Kypce MpeAnonaraeTcsi MCIOIb30BaTh COIUMAIBHO-AKTUBHBIE U pe(IeKCUBHBIC
METOJIbl O0y4YeHHS, TEXHOJIOTMH COLMOKYIbTYpHOU peabmiurtanuu oOydaromuxcs ¢ OB3 ¢ nenbio
OKa3aHHUs IOMOULIY B YCTAHOBJIEHUH MOJTHOLEHHBIX MEKINYHOCTHBIX OTHOLIEHUH.

OOyyeHue 1Ml C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3[I0POBBSI OCYLIECTBISIETCSI C Y4ETOM
UH/IMBUYAJIbHBIX TCUXO(U3MUYECKUX OCOOCHHOCTEH, a JUIl HMHBAIMIOB TaKXK€ B COOTBETCTBUU C
MHAUBHUAYaJIbHOM MporpaMMoin peabuinTaluy HHBAIN/IA.

Jis JMI ¢ HapylleHHeM C¢JyXa BO3MOXHO IpeloCTaBieHHe HH(OpManuu BU3YaJIbHO
(KpaTKMil KOHCHEKT JIEKIM, OCHOBHAs W JIONOJHHUTENbHAas JHUTEparypa), Ha JEKIUOHHBIX U
IIPAKTUYECKUX 3aHATUSAX JIOIYCKAETCS NMPUCYTCTBUE ACCHCTEHTA, a TaKXe, CYpIONEPEBOAUYMKOB U
TU(hI0CYpIOTIEPEBOTUUKOB.

Onenka 3HaHUN OOydYaroIMXCS Ha NPAKTUYECKUX 3aHATUSAX OCYIIECTBISIETCS Ha OCHOBE
HNUCbMEHHBIX KOHCIIEKTOB OTBETOB Ha BOIIPOCHI, MMCbMEHHO BBIITOJHEHHBIX IPAKTUYECKUX 3aJaHHUMH.

Jloknan Tak e MOKeT OBbITh NMPENOCTaBICH B MHCbMEHHOW ¢opme (B BuIE pedeparta), MpH
9TOM TpeOOBaHUS K COAEPIKAHUIO OCTAIOTCS TEMU e, a TpeOOBaHMA K KadeCTBY W3JI0KEHUS
MmarepHaia (MOHATHOCTb, KaueCTBO PEYH, B3aUMOJEHCTBHE C ayAMTOPUEH M T. /) 3aMEHSIOTCS Ha
COOTBETCTBYIOIIME TPEOOBaHUS, MPEABIBISIEMbIE K MUCHbMEHHBIM paboTaM (KadyecTBO OGOPMIICHHS
TEKCTa U CIHCKA JIMTEPATYpPhl, FPAMOTHOCTh, HAJIMYNE WILTIOCTPALIMOHHBIX MaTEpUAJIOB U T.1.).
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C y4eroM COCTOSHHUS 3JI0pOBbsl IPOCMOTP KHMHO(QMWIBMA C IOCICAYIOIIMM aHAJIU30M MOXKET OBbITh
IpOBE/IEH oMa (HarmpuMmep, Ipyu HEOOXOAMMOCTH JTOTIOJHUTENFHON 3BYKOYCHIIMBAIOIICH amnmaparypsl
(HaymHuMkHM)). B TakoM  ciaywae oOywaromumiicss  IperoCTaBiseT  NHUCBbMEHHBIM  aHamu3,
COOTBETCTBYIOILUI MIPEIbABIAEMBIM TPEOOBAHUSM.

[TpomexkyTouHas arTectauus Ul JIML C HapyLICHUSMU ClyXa IPOBOJUTCS B MHCbMEHHOMN
dopme, mpu STOM HCHONB3YIOTCS OOIIME KpUTEepHH OleHHMBaHUA. [Ipum HEoOXOoaMMOCTH, BpeMs
HOJrOTOBKH Ha 3a4€Te MOKET OBbITh YBEIUUYEHO.

Jis aui ¢ HapylleHueM 3peHMsl JIOYCKaeTcs ayaualibHOe NpefoCcTaBlieHHe HWH(GOpMAIUu
(HampuMep, ¢ UCMOJIb30BaHUEM IIPOTrPaMM-CHHTE3aTOPOB PEUM), a TAK)KE MCIIOJIb30BAaHUE Ha JIEKIMAX
3BYKO3AIMCHIBAIOIINX YCTPOUCTB (AMKTOGOHOB U T.1.). Jlomyckaercss MpUCYTCTBHE Ha 3aHATHAX
aCCHUCTEHTA (IIOMOIIHUKA), OKa3bIBAIOIIEr0 00yYaroIUMCs HEOOXOAUMYIO TEXHUYECKYIO TOMOILb.

OneHka 3HaHUI 00yYarOIIUXCS HA MPAKTUYECKUX 3aHATHUSX OCYLIECTBISIETCS B YCTHOU (opme
(kak OTBETHl Ha BOIPOCHI, TaK W IpaKTH4YecKue 3aaanus). IIpm HeoOXxomumocTu aHanmuza (uiabma
MOJKET OBbITh 3aMEHEH OINHUCAHUEM CHUTYal[MHl MEX3THHYECKOTO0 B3aMMOJIEHCTBUS (Ha OCHOBE OIBITA
PECIIOHJIEHTa, XYAO0XKECTBEHHOM JMTepaTypsl H©  T.A.), T[O3BOJIIIOUIMM  OLCHUTh CTENEHb
c(OPMHPOBAHHOCTH  HABBIKOB  BIIQJICHUS METOJAaMHM aHalIW3a ¥  BBIABICHHUA  CICHUPUKA
(YHKLMOHUPOBAHUS M DPA3BUTHUA ICUXUKH, IO3BOJSIOUIMMU YUYUTHIBATh BIUSHHE ASTHUYECKHX
¢akropoB. Ilpu npoBenEeHUM MPOMEXKYTOUHOM arTecTaluy JJs JIML C HapyLIEHUEM 3pEeHHs
TECTUPOBAHUE MOXKET ObITh 3aMEHEHO Ha YCTHOE COOECeJ0BaHUE 110 BOIIPOCAM.

Jlnna ¢ HapymleHUsIMH ONOPHO-IABMIaTeJIbHOIO anmapaTra HE HYXJIATCi B 0COOBIX
dopmax mpenocraBieHUs yuyeOHbIX MarepuanoB. OJHAKO, C y4ETOM COCTOSHHsI 3[0pPOBbs 4acTb
3aHATHH MOXET ObITh peann30BaHa AUCTAaHUMOHHO (mpu mnomomu cetu «MHTepHer»). Tak, npu
HEBO3MOXKHOCTHU IOCELICHUS JIEKLIMOHHOTO 3aHATHS 00YyYaroIUIiCsl MOXKET BOCHOIb30BaThCs KPATKUM
KOHCIIEKTOM JIEKLIHH.

[Ipy HEBO3MOXHOCTH TOCELICHHsS MPAKTHUYECKOTo 3aHATHUA OOydaroluiics JIOJKEeH
MPEIOCTaBUTh MHUCbMEHHBIN KOHCIIEKT OTBETOB Ha BOIPOCHI, MMCbMEHHO BBIMOJIHEHHOE PAKTHUECKOE
3a/laHue.

Jloknag Tak e MOXeT OBbITh MpeNoCTaBlieH B MUCbMEHHOW ¢opMme (B BHIE pedepara), npu
TOM TpeOOBaHUS K COJEPKAHHIO OCTAlOTCS TEMHU e, a TpeOOBaHMA K KadeCTBY H3JI0KEHUS
MaTepuana (MOHATHOCTb, KaUeCTBO pEYM, B3aUMOJEUCTBUE C ayJUTOPHEN W T. 1) 3aMEHSIOTCS Ha
COOTBETCTBYIOIIME TpeOOBaHUs, MPEAbABIsEMble K NMUCbMEHHBIM paboTaMm (KauecTBO 0(pOpMIICHUs
TEKCTa U CMHCKA JIMTEPATYPhl, IPAMOTHOCTh, HATMYHUE WIUTIOCTPAIIMOHHBIX MaTEpUANIOB U T.1.).

ITpoMexyTouHass arrectauus IS JIML C HapyLIEHWSAMH OIIOPHO-IBUIATEIbHOIO ammapara
IPOBOAMTCS Ha OOIIMX OCHOBaHUSAX, MPU HEOOXOJUMOCTH IMpolLEaypa 3adeTa MOXKET ObITh
pean30BaHa AMCTAaHIMOHHO (HampuMep, pH MOMOIIM porpamMmmMsl Skype).

Jls 3TOro Mo JAOrOBOPEHHOCTH C IpernojaBaTesieM OOydaroluics B ONpPENEICHHOE BpeMs
BBIXOAWT Ha CBS3b AJI1 IPOBEACHMs NMpoLENyphl 3aueTa. B Takom ciydae 3ader caaercsd B BUIE
cobecemoBanusi o BompocaM (cM. (OpMBI TIPOBEACHHUS MPOMEKYTOUHOM aTTECTAIlMU JUIsl JIMI] C
HapyLeHUIMHU 3peHus). Bonpoc n npakTudeckoe 3a/ilaHie BEIOUPAIOTCs CaMUM TpEenojaBaTeseM.

[Tpumeuanue: POHIBI OLEHOUYHBIX CPEJCTB, BKIIIOUAIOLIME THUIIOBBIE 3aJaHMsI M METOJIbl OLEHKH,
KPUTEpUN OILICHUBAHMS, TIO3BOJSIONIME OLIEHUTh pE3yJabTaThl OCBOCHMSI JAaHHOW JUCIUILIMHBI
oOyuyaromumucs ¢ OB3 moryTt BxoauTs B coctaB PI1J] Ha mpaBax OTIeIbHOTO JOKYMEHTA.

IIporpammy cocraBuiia:

A.B. Bypooun — nonent kadeaps! Beiciieid Marematuku MOIIIT kaaaunar hpu3mko-MareMaTHdecKux
HayK, JOLEHT

Penen3enr:
B.K. AprembeB — foueHT kadeaps! Boiciieit mateMatuku MOIIIT kanauaar puznko-maTeMaTHISCKUX

HayK, JIOLEHT
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