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1. HEJIX 1 3AJAYHN OCBOEHUA JUCIUITJIMHbI

Lens qUCIUTIIMHBI —

® TCOpPETUYECCKas IOJArOTOBKA M IOJIyYCHHE IMPAKTHUYCCKUX HABBIKOB IO JU(GEpPCHIUAIbHBIM 1
WHTErPAJIbHBIM YPAaBHCHUSAM JIJISl YCICIIHOIO YCBOCHHS (DYHIaMCHTAIBHBIX, OOIMIETEXHUYCCKUX U
CIIENUATBLHBIX AUCIUIUIMH Y4€OHOTO TUIaHA, a TaKXKe JUISI BOBMOYKHOCTH M3y4YEHHUS CIEIUaTbHON
JTUTEPATyphl, B cllydae HEOOXOAMMOCTH CAMOCTOSTEIBHOTO YIITYyOJICHUS MAaTeMATHUECKUX 3HAHHMA
rmocie okoHuanus BY3a;

® Pa3BHTH JIOTUYECKOE MBIIIUICHUE CTYICHTOB, PUBUTH MOTPEOHOCTH TEOPETUIECKOTO 0OOCHOBAHUS
Pa3JIMYHBIX SBJICHUU.

3amayn TUCHHUILIMHBI —

® CO3JlaHUC Y CTYJCHTOB JOCTATOYHO IIUPOKOM IOJITOTOBKH B 00JaCTH MAaTEMaTHKH M BOCIIHTAHUE
JIOCTaTOYHO BBICOKOW MaTeMaTH4YeCKOW KYJIBTYPHI,

e chopmupoBaTh HABBIKM HCIIOJIB30BAHUS MATEMATHYECKUX METOJOB U OCHOB MAaTeMAaTUYECKOTO
MOJICJTUPOBAHUS B IPAKTHYECKOM JIeITEILHOCTH;

® [PUBUTH HABBIKU CAMOCTOSATEIHLHOU PAabOTHI C INTEPATYPOU 110 MATEMATHUKE U €€ TPUIIOKCHHUSIM.

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

JucuumumHa peanu3yercs: B paMKax 0a30BOM YaCTH U OTHOCUTCS K €CTECTBEHHO-HAYYHOMY MOJTYJIIO.
JUis ocBOEHMs JAMCLUILUIMHBI HEOOXOAMMBI KOMIETEHLUH, c(HOpMUPOBAaHHBIE B PAMKAaX H3YyYEHUS
CIEIYIOIINX JTUCLHUIUIMH: «AHaJUTHYECKas reoMeTpus», «JIuneliHas anreOpay, «MaTtemaruueckui
aHaJIN3Y.

I[I/ICI_II/IHJ'II/IHEI ((Z[I/I(I)Q)epeHHI/IaHLHBIe U HUHTCTPAJIBHBIC YPABHCHUSA» SBJISICTCA HeO6XOHHMOﬁ JJIA
HN3YUCHUA (1)I/I3I/I‘~I€CKPIX, HWHKCHCPHBIX U TCXHUYCCKUX NJUCLUIIINH.

JuctumuimHaa u3ydaeTcs Ha 2 Kypcee B 3 ceMecTpe.

3. NIEPEYEHb IINIAHUPYEMBIX PE3YJBTATOB OBYYEHMS 1O AUCHUIIVIMHE,
COOTHECEHHBbIX C INJIAHUPYEMBIMH PE3YJIBTATAMUA OCBOEHUA
OBPA3OBATEJILHOM TPOI'PAMMBbBI

B pesynpratre ocBoenust OIl OakamaBpuara oOOydarOIIMICS JTOJDKEH OBJIAJETh CICTYIOITUMHU
pe3ynbTaTaMi 00y4eHUs MO JUCIUILTHHE:

Kon HanmenoBanue KoMIeTeHIUH Koa n HamMeHOBaHUe MHAUKATOPA
KOMIIeTeHIH AOCTHKEHHMSI KOMIIeTeHIMH
VYKE-1 Crnocob6en ucnonb3oBath 3Hanusg | 3-YKE-1 3HaTh: OCHOBHBIEC 3aKOHBI
€CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHbIX JUCIUILINH,
JTUCLIUIUINH, TPUMEHSITh METOAbl | METOAbl MATEMATUUYECKOTO AaHAJIN3A U
MaTeMaTUYeCKOro aHajlu3a 1 MOJEJIUPOBAHHUS, TEOPETUUECKOTO U
MOJICTTUPOBAHMUS, TEOPETUUYECKOTO | SKCIIEPUMEHTAIIBHOTO UCCIEA0BAHUS
U 3KCHEPUMEHTAIBLHOTO V-YKE-1 YMmeTh: ucnonb3oBaTh
HCCJIEIOBAHUS B IOCTaBJIEHHBIX MaTeMaTUYECKUE METO/Ibl B TEXHHYECKUX
3a/auax MPUJIOKEHUAX, PACCUNTHIBATH OCHOBHBIE
YHCIIOBBIE XapaKTEPUCTUKH CITyYalHBIX
BEJIMYUH, PEIlIaTh OCHOBHBIE 3aa4n
MaTeMaTUYECKON CTaTUCTUKU; PEIIaTh
TUTIOBBIE PACUETHBIE 3a]]a4Hl




B-VYKE-1 Bnanets: MeTomaMu
MaTEeMaTHYECKOIr0 aHalIn3a 1
MOJCIIUPOBAHUS, METOJJaMHU PEIICHUS
3a/1ay aHAJIM3a U pacuera XapaKkTePUCTUK
(PUBUYECKUX CUCTEM, OCHOBHBIMHU
npuemMamu 00paboTKH
AKCIIEPUMEHTAJIbHBIX JIAaHHBIX, METOJAaMHU
paboThI C MPUKIIATHBIMUA TPOTPAMMHBIMH
MIPOTYKTaMHU

4. BOCIUTATEJIBHBIN IOTEHIUAJ JUCIUILINHBI

Hanpagienus/uenu 3agaum BocnuTaHus (Ko1) Bocnurare/ibHbINH OTEHIIHA
BOCIIUTAHUS AUCHUILINH
HNuTennexryajibHoe - opmupoBanue KyapTyphl | Mcronb3oBaHre BOCIUTATEILHOTO
BOCIIUTAHHE ymcTBeHHOro Tpynaa (B11) MOTEHIMaNa JUCUUILINH

I'YMaHUTapHOTO,
€CTECTBEHHOHAY4YHOTO,
o61enpogeccCuoHaIBHOTO U
npo¢eCCHOHATIBHOIO MOAYIIS IS
(bopMHpOBaHUS KYIbTYPHI
YMCTBEHHOT'O TPY/la IOCPEICTBOM
BOBJICYCHUS CTY/ICHTOB B ydeOHBIC
UCCIIEI0BATEIbCKUE 3a/laHus,
KypCOBbIE€ pabOTHI U Jp.

IMpodeccnonanbHoe 1
TPYAOBOEe BOCIIUTAHHE

- popmupoBanue riryookoro | Mcnosb3oBanrue BOCIUTATEILHOTO

HNOHUMAaHHSI COLUATIBHOM NOTEHIMAA TUCIUTLIUH

poiu ipodeccu, €CTECTBCHHOHAYYHOTO U
NO3UTHBHOW U aKTUBHOM o01menpodeccnoHaNbHOTO MO
YCTaHOBKH Ha IIEHHOCTH JUTSL:

M30paHHOM CIIEHATIBHOCTH, | - GOPMUPOBAHUS TO3UTUBHOTO
OTBETCTBEHHOTO OTHOIICHUS | OTHOUICHUS K IPOPECCHU HHKEHEPa
K IpodecCHOHATBLHON (KOHCTPYKTOpA, TEXHOJIOTa),

nesaTensHOCTH, Tpyay (B14) | moHuMaHus ee coruaibHOM
3HAYUMOCTHU U POJIH B OOIIECTBE,
CTpEeMJICHHS CIIeZIOBATh HOpMaM
PO eCCUOHAIBHON ATUKU
MIOCPEJICTBOM KOHTEKCTHOTO
00y4eHus, peleHus MPaKTUKO-
OPUEHTUPOBAHHBIX CUTYAI[MOHHBIX
3ajad;

- (opmupoBaHUS YCTOMUNBOTO
MHTEpeca K IpoQecCnOHaTbHOM
JIeITEIbHOCTH, CIIOCOOHOCTH
KPUTHYECKH, CAMOCTOSTSIIBHO
MBICITUTh, IOHUMATh 3HAYUMOCTh
po¢eCCuu MoCPeICTBOM
OCO3HAHHOTO BHIOOpA TEMATUKHU
MIPOEKTOB, BHITOJTHCHUS ITPOSKTOB C
nocienyomei myoamaHon
MpEe3eHTalNUeN pe3yIbTaTOB, B TOM
griciie 000CHOBAaHUEM X COLIMATBLHOU
1 TIPAKTHYECKON 3HAUMMOCTH;

- (hopmupoBaHNST HABBIKOB KOMaHAHON




paloThI, B TOM YHCIIE peaTu3aluu
pa3IMYHBIX IPOEKTHBIX posel (uuep,
UCIIOJIHUTEIb, aHAJUTUK U TIP.)
IIOCPEJICTBOM BBIITOJIHEHUS
COBMECTHBIX ITPOEKTOB.

2. Ucnionb30BaHK€ BOCIIUTATEIBHOTO
MOTEHLIAANA JUCLUILINHEI
«DKOHOMUYECKHUE U NTPABOBBIE OCHOBBI
MEAMLIMHCKON JESTEIILHOCTI,
«DKOHOMUYECKHUE U NTPABOBBIE OCHOBBI
npo¢eCCHOHATIBHOM 1A TEbHOCTHY,
«Y1paBiieHHe, OpraHu3anus u
IUTAHUPOBAHKE ITPOU3BOJCTBA» U AP.
JUISL:

- (hopMUpPOBaHMS HABBIKOB
CHUCTEMHOI'O BUJICHUS POJIA U
3HAYMMOCTHU BbIOpaHHOMU Mpodeccuul B
COLIMAIbHO-OKOHOMUYECKHX
OTHOLICHUSX Yepe3 KOHTEKCTHOE
o0yueHue

Oprammauuﬂ HHTEPAKTUBHBIX Meponpmle?i H peaim3anus ClieHAJIU3UPOBAHHBIX 3aJaHuH ¢
BOCIIMTATECJIbHBIM U COIMAJIBbHBIM AKIECHTOM:

1. Opranuszanust ¥ MpOBEAECHUE HAYYHO-TIPOCBETUTENILCKUX MEPONPUSATUH, B TOM YHUCIIE pa3BUTHE
($u3nYECKOro, MaTEMaTU4YECKOI0, XUMUYECKOT0, XMPYPIHUECKOTO0, CY1€0HO-METULIMHCKOTO KPY>KKOB U
Ap.

2. Opranuszanus U NpoBEACHUE MEPONPUATUI, HAIIPABJIICHHBIX HA BOBJICYEHHUE CTYJCHTOB B HAyUHYIO,
Hay4YHO-UCCIIEIOBATENIBCKYIO IEATENBHOCTD € | Kypca, B TOM 4uciie HaydyHoro Typaupa MATO HUSY
MUOU u np.

3. Iloanepxkka u pazsutie CtyneHueckoro HayyHoro obmectsa MATD HUAY MUDN.

4. Opranu3zainusi Hay4dHO-TIPAKTUYECKUX KOH(EPEHLHUH, KPYIJbIX CTOJOB, BCTPEY C BbIIAIOIIMMUCS
YYEHBIMH U BEIYIIMMU CIELMATMCTAMH OTPACIEH.

5. OpraHusaiiys u poBeIeHUe MPEeIMETHBIX OJIMMITUA]] U KOHKYPCOB IPO(eCCHOHATILHOTO MacTEPCTRA.

5. OFBbEM JUCIHUIIVIMHBI B 3BAYETHBIX EJIMHUIIAX C YKAZAHUEM KOJIMYECTBA
AKAJEMUYECKHUX YACOB, BbBIAEJIEHHBIX HA KOHTAKTHYIO PABOTY
OBYYAIOIINXCS C TMPENOJABATEJIEM (IO BHJAM 3AHATHI) W HA
CAMOCTOATEJBHYIO PABOTY OBYYAIOIIIUXCHA

KoanuyecTBO 4acoB

B a
U padboThl Ha BUJ padoThI:

KonTakTHan paﬁoTa oﬁyqamnmxca C mpemnoaaBaTejieM

AyIMTOpHBIE 3aHATHS (6ce20) 180
B Tom uncne:

JleKyuu 32

NpaKmuyecKue 3aHsImusl 32

J1a60pamopHvle 3aHAMUsL 0
IIpomexyTOUYHASI ATTECTALMSA
B Tom uncne:
3auem




3a4em ¢ OYeHKoU
9K3AMEH 36
CamocTosiTesibHasi padoTa 00y4arommxcst
CamocrosiTejibHas padoTa 00y4auuxcsi 44
Bcero (4achi): 144
Bcero (3aueTHble eIMHUIIBI): 4

6. COAEP) KAHUE JUCIHUIIJIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM (PA3JIEJIAM)
C YKA3AHHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA AKAJEMHUYECKHUX YACOB
N BU/J1OB YYEBHbBIX 3AHATHUU

6.1. Pazoenvl Oucuuniunvt u mpyooemKoCms o 6UOAM YUEOHBIX 3aHAMUIL (6 AKAdeMUUECKUX 4acax)

Henensn HaumenoBanme pasjaena / Buabi yueOHoii padoThl
TeMbI THCIUTLTHHBI
Jlek IIp JIao Bueayan | CPO
1-2 BBenenue. Onpenesenust 2 2 0 0 3
1-2 BBenenne, o0CHOBHBIE 2 2 0 0 3
OTIpEJICIICHUS M TTPUIIOKCHUSI.
3-7 YpaBHenus 1 nopsigka 10 10 0 0 15
3 C pa3aensomuMucs 2 2 0 0 3
MIEPEMEHHBIMH
4 OmHOPOTHBIC 2 2 0 0 3
5 B monneix quddepennmanax. 2 2 0 0 3
WHTerpupyrommii MHOXKHUTEIb
6 JIuneiinbie ypaBHeHUs 1 2 2 0 0 3
rnopsiika. YpasHeHus bepnyim.
7 3anaga Komm 2 2 0 0 3
8-10 |JIuHeiiHbIe ypaBHEHHUSI 6 6 0 0 6
BBICHINX MOPSAIKOB
8 OnHOpOHBIE YpaBHEHUS C 2 2 0 0 3
MTOCTOSTHHBIMH
koahdunreHTamMu
9-10 Heongnopoansie ypaBHeHus ¢ 4 4 0 0 3
MTOCTOSTHHBIMH
ko3 duurenTamMmu. Metos
BapHaIlf¥ MOCTOSHHBIX. MeTo
HEeOoMpeaeeHHbIX
K02 (HULIUEHTOB.
11-13 |CucreMsbl JUHEHHBIX 6 6 0 0 6
ypaBHeHmii 1 mopsitka
11 OnHOPOHBIE CUCTEMBI C 2 2 0 0 3
MTOCTOSTHHBIMH
KO3 PHUIHEHTaAMHU.
12-13 |HeoaHOpOAHBIE CHCTEMEI. 4 4 0 0 3
Bapuarus mocTosITHHBIX U METO/T
HEOIpeIeICHHBIX
KOd(PHUIIMEHTOB.
14 Y CTOYHBOCTD 2 2 0 0 3
14 VY cToNYMBOCTD MOJTOKEHUS 2 2 0 0 3
paBHOBECHS yepes




nuHeapu3anuio. da3zoBbie
MIOPTPETHI CUCTEM 2X2 C
IIOCTOSIHHBIMU

KO3 PHUIHEHTaAMH.

15-16

HHTerpajibHble ypaBHeHHS 6

11

15

Kiaccudukamnus TMHEHHBIX 2
WHTETPATBHBIX YPaBHCHUN
[IpeobpazoBanue ypaBHEHUS
Bonsrepa B O/1Y.

15-16

Ypasuenus Openronbma. 2

16

Ypasuenust Boabrepa. 2

2 0

o
N

Bcero 32

32 0 0 44

Ipum.: Jlex — nexyuu, Ilp — npaxmuueckue 3anamus / cemunapsl, Jlab — nabopamopmvie 3aHAMUA,
Bueayo — eneayoumopnas konmaxmuas paboma, CPO — camocmosmenvras paboma.

6.2. Codepatcanue oucyuniunsl, CmpyKmypuposannoe no pazoenam (memam)
Jlexyuonnwiii Kypc

Henenst HaumeHnoBanue pasnea / Conep:xkanue
TeMbl JMCIUIITHHbI
1-2 BBenenne, onpenesieHus
1-2 BBenenue, ocHoBHBIE onpezenenHus U |OnpeaeneHue TUIIOB YPaBHEHUH C
IIPUIIOKEHHUS WUTIOCTPALMAMU U IPUMEpPaMu pelIeHu. 3anada
Komu. 3akon HeroToHa 0 HarpeBaHuu u
oxJiakeHuu. Bropoii 3akon HproToHa.
PannoaktuBHbIN pacnan. JAMHaMHUKa MOMYISIIAHN.
Manbry3unanckas Mozeinb pocta. Monens
JIOTUCTHYECKOro pocTta. ['eomerpuyeckas
uHTepnpeTauus AuddepeHnaIbHOro ypaBHEeHU
nepBoro nopsaka. Hexkoropeie nmpumepsl
IIOCTPOEHHUS 10JIs HanpasieHui. CTaloHapHbIe
peuieHus. Penienus, KOTOpbIe ONpeesIeHbl
HESBHO.
3-7. YpaBuenus 1 nopsiaka
3. YpaBHEHHUs € pa3IEIAOMUMHUCS Meron penieHust ypaBHEHUH C pa3AeIIOIMMUCS
IIEPEMEHHBIMU nepeMeHHbIMU. [Ipumepsl.
4. OpHOpOHBIE MeTonbl pelieHHs] OHOPOAHBIX YPAaBHEHHUM
5 B nonnbix quddepennnanax. Kputepuii TOro, 4T0 ypaBHEHUE €CTH B IOJIHBIX
NHTerpupyromumii MHOXKHUTEIb muddepennuanax. MeToa pemeHus TaKux
ypaBHeHU. UHTErpUpyIOMNU MHOXKUTEIb.
IIpumepsl.
6. JIuneiinble ypaBHeHUs 1 mopsaka. MeTtoapl peleHust TMHEWHOTO ypaBHEHU |
VYpaBHeHus beprysum. nopsiaka. MeTo1 Bapuanuy Mpou3BOIbHBIX
IIOCTOSIHHBIX. Y paBHeHus1 bepHyiun u Pukkaru.
7 3anaga Komm TeopeMsl CylecTBOBaHUS U €AMHCTBEHHOCTH.
8-10 |JIuneiiHble ypaBHeHHs BHICIIHX NMOPS/IKOB
8 OnHopoHbie YpaBHCHUA C{JIuneiiHass  HE3aBUCUMOCTb U  BpoHCKHaH.
MOCTOAHHBIMH KOO QUIMEHTaMH OCHOBHBIE ~ CBOMCTBA  pEUIEHUM  JIMHEHHBIX
ONHOPOJIHBIX  ypaBHEHUH. DyHIaMEHTAIBHBIN
Ha0Op pelIeHuH.
9-10 |HeoxmnopoaHsbie YpaBHEHUs c(Meron Bapual NpoU3BOJIbHBIX TOCTOSHHBIX U
MMOCTOSIHHBIMU Kod(purmenTaMu. [MeTo 1 HeonpeeIeHHbIX KOY(DPHUITNEHTOB.




Merton Bapuanu NOCTOSTHHBIX. MeTon
HEOIpeICIEHHBIX KOO HUITHEHTOB.
11-13 |CucTeMbl JUHEHHBIX YPABHEHHIi EPBOT0 MOPSIAKA
11 OnHOPOIHBIE CUCTEMBI C JIvHeitHas He3aBUCUMOCTh U BpoHCKHaH.
TIOCTOAHHBIMHU KOIPPHIMEHTAMH OcHOBHBIE CBOWMCTBA PEIICHUHN JIMHEHHBIX
OJIHOPOAHBIX cucTeM. DyHIaMeHTaNbHbBIN HA0Op
pemeHuii. OMHOPOAHBIE CUCTEMBI C TOCTOSSHHBIMU
kodurmentamu. MeTon penieHus.
12 HeonHopoaHble cCTEMBI € Meto Bapuanuy Ipou3BOJIbHBIX IOCTOSIHHBIX U
MOCTOSIHHBIMU KO3 QULIneHTaMu METO/]I HeOoIpeIeJIeHHbIX K0d(h(PHUIIMEHTOB.
14 YcroituuBoCTH
8 Y CTONYUBOCTH TOYEK MOKOSI UccnenoBanue ycTOMYMBOCTH MOJIOKEHUS
paBHOBecHsI uepe3 JinHeapusanuio. da3osbie
MOPTPETHI CUCTEM 2X2 C MOCTOSHHBIMU
ko duuuentamu (pokyc, HeHTp, CeAo, y3e,
BBIPOXKJICHHBIN y3€I)
15-16 |HMHTerpajbHble ypaBHEHHUSI
15 Knaccugukanys _ JIMHEHHBIX (K maccuuKanus TMHEHHBIX HHTETPaIbHbIX
WMHTETrpalbHBIX YpaBHEHUN ypaBHeHHi
15-16 |YpaBHenus dpenronbma. YpaBHenuss @pearoiabMa BTOPOro poaa ¢
BBIPOXKJIEHHBIMU sipaMu. COOCTBEHHbIE (PYHKIIMH
U Xapakrepuctuyeckue uncia. OqHOpoIHbIE U
HEOJIHOPO/AHbIE YpaBHeHUsI Dpenroabma.
AnprepHatuBa @penronsma. repupoBaHHbie
A7Ipa U pe30JIbBEHTA
16  |YpaBHeHus Bombreppa I[Ipeo6pazoBanne ypapHeHus Bombsreppa B OJ1Y.
HtepupoBaHHbIe s/1pa ¥ pe30JIbBEHTA

Hpaxmuuecxue/ceMuHapCKue SAHAMUA

Henenst HaumenoBanue pasgena / Coaepxanue
TeMbl JMCHUIIJIHHbI
1-2 Beenenne, onpenesieHus
1-2 BBenenue, ocHOBHBIE onpezeneHus 1 |3akoH Hbl0TOHA 0 HarpeBaHUU U OXJIAKICHHUH.
MPUIOKEHUS Bropoii 3akoH Herotona. PagnoaktuBHbIN
pacnaz. JmHamuka nonmynsuuyd. ManpTy3uaHcKas
MOZEJIb pocTa. MOAEIb IOTHCTUYECKOIO POCTa.
I'eomerpuueckas HHTEpIIpeTanus
T epeHIaIbHOr0 YpaBHEHUS IEPBOTO
MOPSIIKA.
3-7.  |YpaBHeHus 1 nopsjaka
3. YpaBHeHHUs € pa3IeIAOIUMUC Meron perieHust ypaBHEHUH C pa3AeIIIOIUMUCS
IIEPEMEHHBIMU IIEPEMEHHBIMM.
4. OpHOpOHBIE MeTonb! peleHNs] OQHOPOAHBIX YPAaBHEHUM
5 B nonsbix quddepennmanax. Kpurepuii Toro, 4to ypaBHEHHE €CTh B IIOJHBIX
HNHTerpupyromuin MHOXKHUTEIb muddepenmanax. MeTos] pereHust TaKux
ypaBHeHU. THTErpupyronuii MHOXKHTEb.
IIpumepsl.
6. JIunelinple ypaBHeHHUs 1 nopsika. Mertonsl peleHns INHEWHOTO ypaBHEHUs |
VYpaBHeHus bepuysmm. nopsaka. Meroz Bapruanuy npon3BOJIbHBIX
IIOCTOSIHHBIX. Y paBHeHUs1 bepHyim u Pukkaru.
7 3anava Komm YpaBHeHus nepBoro nopsaka. Pemenus 3agaun
Komm.




8-10 |J/IuHeiiHble ypaBHEHHsI BbICIIHX MOPSIIKOB
8 OnHopoaHbIe YPaBHCHHUS C|MeTobl PEIEHHS.
MOCTOSIHHBIMH KO3 punimeHTamMu
9-10 |HeomuopoaHsbie yYpaBHEHHS c|Merox BapuaIrii mpou3BOJILHBIX MOCTOSHHBIX U
MTOCTOSTHHBIMH Kod(puImeHTaMu. [METOT HeOIpeIeIeHHBIX KO3(DPHUITUESHTOB.
Merto Bapranuu NOCTOSIHHBIX. MeTon
HEoNnpeaeIeHHbIX KO3 HUITUESHTOB.
11-13 |Cucrtembl JTHHEHHBIX YPABHEHUIi IEPBOT0 NOPSiAKA
11 OnHOpOAHBIE CUCTEMBI C MeTo peleHusI.
ITOCTOSIHHBIMH KO3 hULmeHTaMU
12 Heonnopoanbie cucteMsl ¢ Meto/ Bapualuy MpoOU3BOIbHBIX MOCTOSIHHBIX U
MIOCTOSTHHBIMH K03 (ppuiimeHTamMu METOJ HEOTIPeIeIeHHBIX KOA((UIHECHTOB.
14 YcTOoliYUBOCTH
8 Y CTOMYHUBOCTL TOYEK MTOKOSI UccnenoBanue yCTOMYMBOCTH MOJIOKEHHUS
paBHOBecHsl uepe3 inHeapusaiuio. da3oBbie
MOPTPETHI CUCTEM 2X2 C MOCTOSTHHBIMU
koadurmentamu (dhoxyc, EHTP, CEAJI0, Y3ell,
BBIPOXKICHHBIN y3€11)
15-16 |HMHTerpajbHble ypaBHEHHUS
15 Knaccndukars _ JIMHCHHBIX (K jaccuduKanus TMHEHHBIX HHTETPaTbHbIX
WHTETPATBHBIX YPaBHCHUN ypaBHEHHi
15-16 |YpaBHeHus Ppearosbma. VYpaBuenus @pearonapma BTOPOro pojia ¢
BBIPOXKJIEHHBIMU sipaMu. COOCTBEHHbIE (PYHKIIMU
U Xapakrepuctuyeckue uncia. OqHOpOIHBIE U
HEOJHOPOAHbIE ypaBHeHHU Ppearoabma.
AnprepHatuBa @pearonsma. tepupoBaHHbie
Spa ¥ pe30JIbBEHTA
16 Ypasnenus Boibreppa [IpeoOpa3zoBanue ypaBHeHusi Bonbreppa B O/Y.
HtepupoBaHHbIC S1pa ¥ PE30JIHBEHTA
7. MEPEYEHb YUYEBHO-METOAUYECKOI'O OBECIIEYEHUSA IS

CAMOCTOSTEJABHON PABOTHI OBYUYAIOHUXCS IO JUCHUITIIUHE

CryneHTaM peKOMEHIYIOTCS CIIEAYIOIINE METOIMUECKUE TIOCOOUS, IIOATOTOBJICHHBIE MTPETIO1aBaTEeIIIMU
kadeIpsl BBICIICH MAaTEeMAaTHKH:
1. Bypooun A.B. [Qugpgepenyuanvnvie ypasuenus. Kouncnexm nexyuii no xypcy «Bovicuas
mamemamuray. 4. 1. Obnunck: UATD, 2003.
2. Bypooun A.B. [ugpgepenyuanvuvie ypasnenus. Kowcnekm nekyuti no «xypcy «Buicwas
mamemamuray. 4. 2. Obnunck: UATD, 2007.

8. ®OHJI

OIIEHOYHBIX CPEACTB

JJIA TPOBEJIEHMA TEKYIIEH #

MPOMEKYTOYHOM ATTECTAIIMA OBYYAIOIIIUXCA MO JUCIHUATIIIMHE

8.1. Ces13b Mexkay popMHpyeMbIMH KOMIIETEHIUSIMU M (JOPMAMU KOHTPOJISI HX OCBOEHUS

Ne KoutpoJsmnpyemsble pa3ienbl NuaukaTop 1ocTHKEHUS HanmenoBanme
n/n (TemMbl) TUCUMILITHHBI KOMIIETCHI[U U OLICHOYHOI'0 CPeACTBA
TeKyLlel u
MPOMEKYTOYHOM
arTecTauuu
Texymasi arrecramusi, 3 ceMecTp
1. ‘ypaBHeHI/Iﬂ 1 nopsinka. 3-YKE-1; V-YKE-1; B-YKE-1 ‘ KP1




2. YpaBHEHUS BBICIIMX CTENECHEH. 3-YKE-1; V-VKE-1; B-YKE-1
Cucremsbl. YCTOWYHBOCTb. KP 2
3. WHTerpaibHble ypaBHEHUS 3-YKE-1; V-VKE-1; B-VKE-1
IIpomexyTouHas aTrecTanus, 3-ii cemecTp
DK3aMeH 3-YKE-1; YV-YKE-1; B-YKE-1 |9k3aMeHaliHOHHBII
omnjier

8.2. TunoBble KOHTPOJILHBbIE 32/IaHUSI UM MHbIE MATEPHUAJIbI, HEO0OX0AMMbIe [IJIsl OLleHKU 3HAHUIA,
YMeHHUIi U HABBIKOB, XapaKTePHU3YIIUX 3TAnbl GOPMUPOBAHUS KOMIIETEHIHI

@OoHJ OLIEHOYHBIX CPEJCTB MO AUCHUIUIMHE OOECHeYyMBaeT MPOBEPKY OCBOCHUS IJIAHUPYEMBIX
pe3ynbTaToB 00y4ueHHs] (KOMIETEHIMA W MX MHIWKATOPOB) MOCPEICTBOM MEPOIPUSTUI TEKylled u
IIPOMEXKYTOUHOM aTTECTAlMH 110 IUCLHUIUIMHE.

O1eHOYHBIE cpe€acTBa IMMpUBEACHEI B HpI/IJ'IO}KeHI/II/I ((CDOH,I[ OLICHOYHBIX CPEACTB.

8.3. MeTonnueckne mMaTepualibl, Onpeaesiomye MNpoueaypbl OLEHMBAHUS 3HAHWI, YMEHHIA,
HABBIKOB M (MJM) ONBITA [eSATeJbHOCTH, XapPaKTepPU3ylIMX 3Tanbl (POpMHUPOBAHUA
KOMIIETeHIM I

— MWroroBas arrecranus No AMCUUIUIMHE SIBISETCS WHTErPAlbHBIM IOKa3aTeleM KauecTBa
TEOPETUYECKUX M MPAKTUYECKMX 3HAHWN M HABBIKOB OOYYAlOMIMXCS MO AMCHMUILIUHE U
CKJIa/IbIBAETCS U3 OLIEHOK, MOJIYYEHHBIX B X0/1€ TEKYILEH U MPOMEKYTOYHOU aTTECTALIUH.

— Tekymas arrectanus B CEMECTpE MPOBOAMUTCS C IENbI0 OOECeueHus: CBOCBPEMEHHOMN
o0paTHON CBS3M, U1 KOPPEKUUU OOydYeHHUs, aKTUBU3AIMU CaMOCTOSITEIbHOW pabOThI
o0yyJarouxcs.

— IlpomexyTrouHasi arrecranusi NpeqHa3HAYeHa M1 OOBEKTUBHOTO TMOATBEPXKACHUS U
OLICHUBAHMS JIOCTHUTHYTBIX pE3YyJIbTaTOB OOyYEHHs IIOC/Ie 3aBepUICHUS U3YyYeHUs
JUCITUTUIAHEI.

— Tekymas aTTecraius OCyIIeCcTBISETCS IBa pa3a B CEMECTP:

o kouTpoibHas Touka Ne 1 (KT Ne 1) — BeicTaBisieTcs B 3J€KTPOHHYIO BEJJOMOCTh HE
no3aHee 8 Henenu ydueOHOro ceMmectpa. Brirodaer B ceOs OLEHKY MEpONpPUSITUN
TEKYLEro KOHTPOJS ayJUTOPHOM M CaMOCTOSATENbHOM paboThl 0Oydaromierocs mo
pasnenamM/TeMaM y4eOHOM TUCHUILTUHEI ¢ 1 o 8 Hejeno yueOHOro cemMecTpa.

o koHTpoabHas Touka Ne 2 (KT Ne 2) — BoicTaBisieTcs B 3JI€KTPOHHYIO BEJJOMOCTh HE
no3aHee 16 Henenn yueOHOro cemectpa. Bxitouaer B ceOsl OLIEHKY MEpONpUsATUI
TEKYILEro KOHTPOJS ayJUTOPHOM M CaMOCTOSATENBHOM paboThl 0Oydarolierocs 1o
pasnenamM/TeMaM y4eOHOU TUCHUILTUHEI ¢ 9 1o 16 Henmemto yueOHOTO ceMecTpa.

— Pesynbrarel Tekymiei W MPOMEXKYTOYHOW aTTeCTAllMK TOJBOASTCA MO IIKane OalibHO-
PEUTHUHTOBOM CUCTEMBI.

JTan peiiTUHIOBOI cucTeMBbI / Henens bana

Oueno4Hoe cpeacTBO MuHivyn™ Maxcmys™*
Texyimasi arrecTanus 1-16 36 - 60% ot 60
MaKCcUMyMa
KonTpoJsbHas Touka Ne 1 7-8 18 (60% ot 30) 30
KPI 8 18 30
KonTpoJsbHasi Touka Ne 2 15-16 18 (60% ot 30) 30
KP2 16 18 30
IIpoMe:kyTouHasi aTTECTALUS - 24 — (60% 40) 40
DK3aMeH -




Ox3amenayuonnwiil Ourem -

24 40

HNUTOI'O no nucuunjanHe

60 100

* - MUHHUMAJIbHOE KOJIUYECTBO OaJIJIOB 3a OLICHOYHOC CPEACTBO — 3TO KOJIHUYECTBO 6aJ'IJ'IOB, Ha6paHHO€

o0yyJaroummcs,

Ipu KOTOPOM OLOCHOYHOC CpCACTBO 3aCHYUTHLIBACTCA,

B TIMPOTHBHOM Cliy4yac

00yyaroImuics 10JKEeH JIMKBUMPOBATh MOSBUBLIYIOCS aKaJIEeMHUECKYIO 3aJI0JDKEHHOCTh 110 TEKyILel
WIN TIPOMEXYTOYHOU aTTecTauui. MUHUMAaIbHOE KOJMYECTBO OAJUIOB 3a TEKYIYIO aTTECTaIUIO, B T.4U.
OTJEJILHOE OLIEHOYHOE CPEJICTBO B €€ COCTaBe, U IPOMEKYTOUHYIO aTrTecTaluto cocrasiser 60% ot
COOTBETCTBYIOIUX MaKCUMAaJIbHbIX OaJlJIOB.

8.4. Illkayia ouleHKH 00pa30BaTeIbHBIX JOCTHKEHUIH

HroroBas aTrectanus 1Mo AUCHUILIMHE oneHnBaeTcs mo 100-0ayuibHOM MIKane U MpeacTaBiseT
cymMMmy OamoB, 3apa0OTaHHBIX OOYYAIOUIMMCS IMPH BBHINOJHEHUM 33JaHUA B paMKax TeKyled u
IIPOMEKYTOUHOM aTTECTAL[UU

Cymma
oannoe

Ouenka no 4-x 6an1bHol wWiKane

Ouenka
ECTS

Tpebosanusn K yposHnio oceoeHus
YUeOHOIl OucyunIuHbl

90-100

5- «omauunoy/ «3aumenoy

OneHka «OTJIIMYHO» BBICTABIISAETCA
00yyJaromemMycsi, €CJii OH TJTyOOKO
Y TIPOYHO YCBOMWJI MTPOTPAMMHBII
MaTepual, UCUEPIIbIBAIOLIE,
MOCNeA0BATENBHO, YETKO U
JIOTUYECKH CTPOMHO €r0 U3JIaraer,
YMEET TECHO YBS3bIBATH TEOPUIO C
IIPAKTUKOU, UCIIONIB3YET B OTBETE
MaTepuail MOHOTpapuIecKon
JIUTEPaTyphl

85-89

75-84

70--74

4 - «xopowioy/
«3aUmeHo»

65-69

60-64

3 - «y0oeremsopumenvroy/
«3aumenoy

OneHKa «XO0poIl0» BBICTABIISIETCS
o0yyJaromemMycsi, €clii OH TBEPIO
3HAeT MaTepuai, rpaMOTHO U IO
CyILIECTBY M3JIaraer ero, He
JIOTyCKasi CyIIeCTBEHHBIX
HETOYHOCTEW B OTBETE HA BOMPOC

Or1eHKa «y/I0BIETBOPUTEIHHOY
BBICTaBIIsIETCS 0OydaromeMycs,
€CJIM OH UMEET 3HAHUS TOJILKO
OCHOBHOT'0O MaTepuasa, HO He
YCBOMWJI €r0 JIETAJIEH, T0MYyCKAeT
HETOYHOCTH, HEJIOCTATOYHO
IIpaBUJIbHbIE (POPMYITHPOBKH,
HapyIIEHUs JTOTUYECKOU
MOCJIENOBATEILHOCTH B H3JI0KECHUU
MIPOrpaMMHOT0 MaTepuaia

0-59

2 - «<HeyO081emBoOpPUMenbHOY/
«He 3a4UmeHo»

O1eHKa «HEeyI0BIETBOPUTEIBHO
BBICTaBIIsIETCS 00ydaromeMycs,
KOTOPBIN HE 3HAET 3HAYUTEIBHON
YacCTHU MPOrPaMMHOI0 MaTepuara,
JIOIyCKAET CYIECTBEHHBIE
ommn6Oku. Kak npasuio, oreHka
«HEYJOBJIETBOPUTEIBHO» CTABUTCS
00y4JarmuMcs, KOTOPbIe HE MOTYT
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MIPOJIOJDKUTH 00y4deHue 0e3
JOITIOJIHUTCIIbHBIX 3aHSTUU 110
COOTBETCTBYIOIICH TUCIUIIIMHE

9. IEPEYEHb QCHOBHOI71 U JOIOJHHUTEJIBHOM YYEBHOMN JIMTEPATYPHI,
HEOBXOJINMOMU 1JIs1 OCBOEHUA JUCIHUIIJIMHBI

@) OCHOGHAA yUeOHaA Tumepamypa.

1. ®OwmunmoB A.®. CoOopuuk 3amady no auddepeHunanbHbIM ypaBHeHUsIM. MockBa-MxeBck:
«PerynspHas u xaotnueckas nuHamukay, 2005. (3 3k3.); M.: Hayka, 1992. (500 »k3.)

0) OonoanumenvHan yueoOHas aumepamypa:

2. lemunoBuy, b. I1. Iuddepenunansueie ypaBHeHus: yueoHoe mocooue s By3oB / b. I1. lemunoBuy,
B. I1. MonenoB. — 6-e usn., crep. — Cankr-IlerepOypr: Jlans, 2022. — 280 c. — ISBN 978-5-8114-
9441-5. — Tekcr: o2yekTpoHHBIN // JlaHb : 2NEeKTpOHHO-OMONMOTe4yHas cucrema. — URL:
https://e.lanbook.com/book/195426 (nara obpamenus: 10.01.2023). — Pexxum goctymna: i aBTOpuU3.
I10JIb30BaTENEN.

3. bypooun A.B. uddepenunansupie ypaBHeHHs. KoHcmekr nekmuii mo kypey «Beicmas
MaremaTtukay. U. 1. Oouunck: AT, 2003.

4. bypooun A.B. Huddepenumansapie ypaBHeHHs. KoHcmekr nexknuwii mo Kypey «Beicmas
MaremaTtukay. U. 2. Oouunck: AT, 2007.

10. MEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJEKOMMYHUKAIIMOHHOM
CETU «MHTEPHET» (JAJIEE - CETb «MHTEPHET»), HEOBXOJIUMbBIX JIJA
OCBOEHMUSA JUCIIAITJIMHBI

He tpebyercs

11. METOOAUYECKHUE YKA3AHUSI JJISI OBYYAIOUUXCS MO OCBOEHHIO
JUCHUTINHBI

HGK!!I/II/I. HpI/I I/I3yT~I€HI/II/I JOUCHUIIIINHBI H€O6XOI[I/IMO KOHCHCKTI/IpOBaTI) JICKIIUH, KpaTKO 3alIuChIBast
OCHOBHBIE OMpeneneHus, (HOpMYyITHMPOBKA TEOPEM U OCHOBHBIE MYHKTHI MX JOKa3aTenbcTB. Jlis
MMOHUMAaHUs MaTepralia JIEKIHUI U €ro Ka4eCTBEHHOI'O0 YCBOEHUSI PEKOMEHYETCS 32 JIEHb JI0 CJICTYIOIIEH
JIEKIMHU MPOYUTATh U MTOBTOPUTH MaTepual M0 KOHCIEKTY. B cilydae BO3HUKIIMX BOIIPOCOB U3YyUHTh
TEOPETHUECKUI MaTepural 1o y4eOHUKY JIMOO MOTYIUTh KOHCYIBTAIIMIO Y TIpenoiaBarens. JKenareapHo
JOTIOTHUTEIFHO MPOYUTHIBATH MaTEpUAI [0 PEKOMEHIOBAHHBIM YU€OHUKAM.

HDaKTI/I‘-IGCKI/Ie 3AHATHUS. HpI/I IIOATOTOBKE K HpaKTI/ILICCKI/IM 3aHATUAM HA10 HpO‘-II/ITaTB TeOpeTI/I‘ICCKI/Iﬁ
MaTepUall 1o TEME U IPOCMOTPETh MaTEPUAIIBI PEABIAYIIETO CEMUHAPA U TOJIBKO ITOTOM IIPUCTYNATh K
BBIITIOJIHCHUKO AJOMAIITHETrO 3aJaHWusl. Ha HpaKTI/I‘IGCKI/IX 3aHATHUAX AKTHUBHO yqaCTBOBaTB B pa60Te
TPYIIBL, B ClIy4ae HEBBIIIOJHEHHS OTHAEJBbHBIX 3aJlaHUI 3a7aBaTh BONPOCH! IIpenoaaBareito. BaxHoe
3HAYCHHUEC HNMECT CBO@BpeMeHHOG BBIITOJIHCHUEC I/IHI[I/IBI/II[yaJ'[BHBIX JOMaAIIHUX SaHaHHfI. THHOBLIC
3ala4yil  MHIUBUAYATbHOTO JOMAIIHETO 3aJlaHusi pa3OuparoTcs Ha MNPAKTHYECKUX 3aHSATHSIX.
Heobxoaumo TmiaTenbHO pa3oOpaThcs W BHITIOJHUTH CBOE aHAJIOTMYHOE 33JlaHWe B yCTAHOBJICHHBIN
mpernoaaBaTesieM CpoK. BeIMoTHEHHOEe MHIMBUYATbHOE 33/IaHie — HEOOXOJMMOE YCIIOBUE JIOMyCKa K
AK3aMEHY.

KoutponbHas pabora. IIpu moAroroBke K KOHTPOJIBLHOW HEOOXOIUMO TMOBTOPHUTH TEOPETHUECKUN
MaTepI/IaJ'I 110 JICKIIUSAM U y‘-Ie6HI/IKaM, HpOCMOTpeTB THUIIUYHBIC 3aa49H 110 TEME, KOTOpI)Ie peIHaJ'II/ICB Ha
3aHATHSIX U B JJOMAITHUX 33JJaHUSX, PEIIUTh HECKOJIBKO 33/1a4 10 TeME M3 COOPHHMKA WHAUBHUIYaTbHBIX
3aJaHuH.
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Ox3ameH. [Ipu moaroroBke K SK3aMeHYy HEOOXOAMMO HM3YYUTh TEOPETHUYCCKUN MaTepuaj, KOTOPBII
BBIHOCUTCA HAa 3K3aMCH, IO KOHCIICKTY JICKLII/II\/'I. I[JISI JIy1lIero moOHNMMaHud UK B CJ1ydaC BOBHUKHOBCHUSA
BOIPOCOB OOPAaTUTHCA K PEKOMEHyeMbIM yueOHukaMm uiu MHTepHeT-pecypcam. Ha KoHCyibTanmsx
AKTUBHO BBIACHATH BO3HUKIIHE BOIIPOCHI. OK3aMeH SBJISIETCS UTOTOBOM aTTeCTaHHeﬁ no NpcaIMETy 3a
CEMECTp, MOATOMY OH TPeOyeT cucTeMaTH3aIlMU BCETo JEKIIMOHHOTO U MPaKTUYeckoro matepuania. s
YCIIEIIHOM CcHayM »dK3aMeHa TpeOyeTcs cucTeMaTnyeckass padoTra B CEMECTpe, aKTHUBHAA
camocrosTenpHas pabora ¢ ydyeOHukamu wiu MuTtepuer-pecypcamu. CoBeplieHHO HEOOXOIUMO st
MMOATOTOBKH K 3K3aMCHY BAYMYHMBO U BHUMATCJIbHO BBIITOJIHUTE MHAUBUAYAJIbHOC JOMAITHEC 3a1aHUC.
3aa4u 1o THUILY 3TOTO 33JaHMsI YaCTO BCTPEUYAIOTCS HAa dK3aMEHeE.

12. MIEPEYEHb HWH®OPMAIIMOHHBIX TEXHOJIOTMM, HUCHOJB3YEMBIX IIPU
OCYHIECTBJIEHUMN OBPA3OBATEJIBHOI'O MPOLHECCA INIIO JUCIMIIJIMHE,
BKJUIIOYASA NEPEYEHD ITPOI'PAMMHOI'O OBECIIEYEHUA 1 THOOPMALIMOHHDbIX
CITPABOYHbIX CUCTEM (TP HEOBXOJINMOCTH)

Hcnonb3oBanue nHOOPMAIIMOHHBIX TEXHOJIOTHH MPH OCYIIECTBICHUH 00pa30BaTEIBHOIO IpoIiecca 1Mo
JUCLHUIUIMHE OCYILIECTBISAETCSI B COOTBETCTBUM C YTBEp)KICHHbIM [losnokeHuem 006 DieKTpOHHOMN
uH(popMalnoHHO-00pa3oBarenbHOU cpene UATO HUAY MUDU.

OnekTpoHHas cuctema ympaBieHus oOydenuem (LMS) wucnons3yercss s peanuzanuu
00pa30oBaTeNbHBIX IPOrpaMM IIPU OYHOM, TUCTAHIIMOHHOM M CMEIIEHHOM pexxuMe o0ydenus. Cucrema
peam3yeT CIICAYIOIINe OCHOBHBIC (DYHKIIHH:

1) Co3aHue 1 yrpaBJieHUE KIIaCCaMH,

2) Co3aHue Kypcos,

3) OpraHu3anus 3alicH yJaiuxcs Ha Kype,

4) [TpenocraBnenue nocTymna K yueOHbIM MaTepuanam JUisl y4aruxcs,

5) [TyOnukarus 3aqaHuil 1151 Y4eHUKOB,

6) Orenka 3ajaHuil y9anmxcsi, MPOBEICHUE TECTOB M OTCIICKUBAHUE TIPOTPecca 00yICHHSI,
7) Opranu3anus B3auMOJICHCTBUSL y4aCTHUKOB 00pa30BaTEIbHOTO MPOIIECCa.

Cucrema HHTCIpHUPYETCA C OOMNOJHUTCIBbHBIMU CCPBHUCAMU, O6CCHC‘-II/IB3,IOH_II/IMI/I BO3MOXKHOCTb
UCTOJIb30BaHUS TaKMX (YHKUMH Kak pabouumil KajleHIapb, BUAEO CBsI3b, MHOI'ONOJIBb30BATEIIbCKOE
peAaKTUpOBaHUE JOKYMEHTOB, CO3JaHHE (OPM ONPOCHUKOB, NHTEPAKTHBHAS JOCKa JJIsi pUCOBAHUS.
ABTOpH3aIMs M0JIb30BATENCH B CUCTEME OCYIIECTBISETCS MOCPEACTBOM KOPIOPATUBHBIX aKKayHTOB,
MPUBS3aHHBIX K JJOMEHY oiate.ru.

12.1. Ilepeuens ungopmayuoHHbIX MEXHONOUIL

[Tpu ocymiecTBIeHnH 00pa30BaTEIHLHOTO MPOLIECCa MO AUCIUTUITMHE UCTIONB3YIOTCS CIEAYIONNE
WH(OPMAIMOHHBIC TEXHOJIOTHH:

— TIpOBEJCHHE OHJIAMH JIEKIIMA U MPAKTUYECKUX 3aHATHH C MCIONB30BAHUEM TpadUiecKoro

TUTAHIIETA,;

— HCIOJb30BaHME TEKCTOBOTO penakropa Microsoft Word;

— HCIOJBb30BaHME TaOIMYHOTO peaakTopa Microsoft Excel;

— OpraHm3aIys B3auMOJICHCTBUS C 00YUAIOIIMMHICS TOCPEICTBOM IJICKTPOHHON MOYTHI.

12.2. Ilepeuensv npozpammnozo obecneuenus
1. TexcroBsiii penaktop Microsoft Word;
2. Tabnuunblit penakrop Microsoft Excel;
3. PengaxTop npe3enrauuit Microsoft PowerPoint;
4. Bpayzepsr: Google Chrome, Internet Explorer, Yandex, Mozilla Firefox, Opera.

12.3. Ilepeuensv ungpopmayuonnbiX CRPABOUHBIX CUCEM

He tpeGyercs
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13. OIMMUMCAHUE MATEPHAJBHO-TEXHUYECKOM BA3bl, HEOBXOJIUMOM s
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA ITIO JUCHUIIJIMHE

YueOHasg ayIUuTOPHUA Ui IPOBEACHNUS JIEKIIMOHHBIX 3aHATHH Ne 1-238
Criennanu3upoBaHHas MeOEb:

ITocamounsie mecta — 128 mmiT.;

Jocka mapkepnas — 1 mr.;

Crou npenojasatens — 1 wr.;

TexHUYECKHE CPEACTBA OOYICHHUS:

IIpoektop — 1 wr.,

OkpaH — 1 wr.;

Kommnerorep (Munu ITK, CPU — i3 10100, GPU - Intel UHD Graphics 630, RAM — 16 Gb,
BcerpauBaemsiit nucruieit TS-LINE TS2236L) — 1 mt.

JIuueH3noHHOE MporpaMMHOE OOecIieYeHHeE:!

-Windows 7 Professional

-Kaspersky EndPoint Security 11

-Microsoft Office 2010 Professional

YueOHast ayIuTOpHUs Il POBEACHUS MPAKTUYECKUX 3aHsaTui Ne 3-427
Crernuanu3upoBaHHas MeOEIb:

Cron npenogaBarensi-1 mr.,

Jocka mapkepHas- 1 mr.,

Cron nByxMecTHbIN — 12 mrT.,

Cryn — 25 mr.

[Tomenienue 1151 CAMOCTOSITENILHOM pabOThI € BBIX0/I0M B ceTh VIHTEpHET.
YuranbHbIN 3251 No2

Crneunanu3upoBaHHas MeOelb:

Cron aByxmecTHbId — 11 mT.

Ctos1 KOMIIBIOTEPHBIN — 3 1IT.

Cryn — 22 mr.

TexHU4YecKue cpelcTBa O0yIeHHS:

Kommsrotep (Munu I1K, CPU — i3 1220P, GPU - Intel UHD Graphics for 12th Gen Intel Processors,
RAM — 16 Gb, Berpausaemsrii aucrieit TS-LINE TS2236L) — 3 .
M®Y — 2 mr.

.HI/ILIGH3I/IOHHOG IIpoOrpaMMHOC 0660H6‘16HH6, B TOM YHCJIC OTCYCCTBCHHOI'O IIPONU3BOJACTBA:
-Windows 7 Professional

-Kaspersky EndPoint Security 11

-Microsoft Office 2010 Professional.

14. UHBIE CBEJJEHUSA U (MJIN) MATEPUAJIbBI

14.1. Ilepeuenv o0OpazoeamenvHblX MEXHOA02UI, UCHOIL3YEMBIX HPU  OCYULECHIBIEHUU
obpazoeamenbrno20 npoyecca no OUCUUNIUHE

- MPOBEPKa IIPaBUIBLHOCTH BBIIIOJIHEHUS JOMAILHETO 3aJaHus
- pelIeHne 3a7a49 Ha CEMMHApax y JOCKU
- paboTa B KOMaH i€
- MO3TOBOM HITYpM
- 3aIUTa BBIIOJHEHHBIX PadOT

14.2. ®@opmuvr opeanuzayuu camocmoamenvHoli padomol odyuarouwuxca (memol, blHOCUMbLIE O
CAMOCMOAMENbHO20 U3YUEHUs; BONPOCHL  OlA CAMOKOHMPONA; HMUNOGble 3A0AHUA  O/1A

camonpoeepku
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14.

15.

16.

17.

18.
19.

20.

Tembut, gpiHOCUMDBLE 0151 CAMOCHOAMENBHO20 UZYHUEHUS
Jlunelinple ypaBHEHMsI BBICIIMX MOPSAKOB. OJHOPOJHBIE YpPAaBHEHUS C IOCTOSHHBIMU
kod(durmentamu. OCHOBHBIE CBOWMCTBA pEIICHWNW JIMHEHHBIX OJHOPOJHBIX ypPaBHECHHIA.
OyHIaMEHTANBHBIN HA0OP PEIICHHIA.
Heonnopoansie ypaBHEHHS! C MOCTOSHHBIMH Kod(dduimentamu. Metoa Bapualuu MOCTOSIHHBIX.
Meton HeompeneneHHbIX Kod(hdunuenToB. OMHOPOIHBIE CHUCTEMBbI JIMHEHHBIX YypaBHEHUH.
dyHIaMeHTaIbHBIN HAOOP PEIICHUMN.

Bonpocwel ona camoxonmponsn
OcnoBubIe onpenenenus. Tunsl auddepeHnnanbHpIX ypaBHEHUH.
3akoH HproTOHA 0 HarpeBaHuu U oxJaxxaeHuu. Bropoii 3akoH HerotoHa. PagunoakTuBHbIN pacnan.
Jrnamuka nonyanuu. ManeTy3uaHcKas MOJeIb pocTa. MoAenb JIOTHCTUYECKOTO POCTA.
['eomeTpuueckas uHTEpHperanus AUQQPepeHInanbHOro ypaBHeHus rnepBoro nopsnaka. [Ipumepsr
IIOCTPOEHHUS 110JIs1 HanpasieHui. CTallMOHApHbBIE PELIEHMUS.
VYpaBHEeHUs ¢ pa3IEAOMLUMHCS IEPEMEHHBIMU
Merop pemieHust ypaBHEHUN € pa3AeSIIOLIMMUCS IepeMeHHbIMU. [Ipumepsl.
OnHOpOaHBIE YpaBHEHUS [IEPBOTO NOPsiKa. MeTOo bl penieHus: OTHOPOIHBIX YPaBHEHUN
YpaBHeHUS B MOJNHBIX Tuddepenipanax. HTerpupyomumi MHOKUTETb
Jlunelinbie ypaBHeHus 1 nopsika.

. YpaBHeHus beprymin.

. YpaBHeHus Pukkaru.

. 3amaua Komm. Teopembl CyliecCTBOBaHUS U €IUHCTBEHHOCTH.

. JInHeliHble ypaBHEHUS BBICIIUX MOPAAKOB. OJIHOPOJHBIE YPAaBHEHHUS C TOCTOSIHHBIMHU

ko3 unrenTamu. OCHOBHBIE CBOWCTBA PEIICHUI TMHEWHBIX OJHOPOAHBIX YPaBHEHHUH.
DyHIaMEeHTaNBHBIN HA0OP pelIeHHIH.

HeomHopoaHbie ypaBHEHHS BHICIINX MOPSAKOB C IIOCTOSTHHBIMU KO3 durmentamu. Meron
BapHalUy MOCTOSIHHBIX. MeTo1 HeonpeAeIeHHbIX K03(pULInEeHTOB.

Cucrembl ypaBHEHUH MEPBOTO MOPsIKA ¢ OCTOSHHBIMUA Kod(duunenramu. OCHOBHBIE CBOWCTBA
pELIEHUI JIMHEWHBIX OJHOPOJHBIX CUCTEM.

HeomHopoaHbIe cHCTEMBI ¢ TOCTOSTHHBIMH KO3 uureHTaMu. MeTo 1 Bapualiy MpOU3BOJIEHBIX
MOCTOSIHHBIX M METOJ HEONPEIeIeHHBIX KO3((DUIIEHTOB.

YceronuuBocTs. McciienoBanue yCTOMYMBOCTU IIOJIOKEHUS PABHOBECUS 4Yepe3 JIMHEAPU3ALUIO.

@da30Bble MOPTPETHI CUCTEM 2X2 ¢ MOCTOSHHBIMHU Kod(duirentamu ((hokyc, LEeHTp, CeIo, y3el,
BBIPOKICHHBIN y3€1)

Knaccugukaius TMHEHHBIX HHTEIPAJIbHBIX YpaBHEHUI

VpaBHenuss @pearonbma BTOPOro poja € BBIPOXKACHHBIMH siapaMu. CoOCTBEHHbIE (DYHKLIHUU U
XxapakTtepuctuueckue uucia. OJIHOPOAHBIE W HEOJHOPOAHbIE ypaBHeHus dpenronapma.
AnprepHatuBa @penronbma. tepupoBaHHbIe siipa U pe30JIbBEHTA

Vpasuenus Bonbreppa. [IpeobpazoBanue ypasaenus Bonsteppa B O1Y. UtepupoBanusie siapa u
PE30JIbBEHTA

Tunoevie 3a0anus 011 camonposepku
yax + (x2 +1)dy =0
. 3yP+4yx®
2y2 +2x%

xy'—y=-y?(Inx+2)Inx, y(1)=1.
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4x3ydx + x*dy +sin ydy =0

5,
6. X*y(ydx+ xdy) = 2ydx + xdy
7. PewmuTs ypaBHEHUE y'—y"'—4y'+4y =(7- 6x)ex.

8. Pemmrts cucremy
& =y+tgit—1,
4y =—x+tgt.

9. HWccnenoBarh ycroiuuBocTh mosiokeHus paBHoBecus (0,0), kimaccupuimMpoBaTth ¥ HapHUCOBATH

(ha30BBIl MOPTPET.

T = dx — 2y,
¥ = 4y — 6.
0 1 1
r=Ax, A=|1 0 1
2 21

10. Pemuts cucremy

11. IIpeoOpazyiiTe clieayroliee HHTETpaJIbHOE ypaBHeHHE BobTeppa B muddepeHnumanisnoe
YpaBHEHHE U PEIINUTE €TO.

u(t) =2e* -1+ f(x — tHu(t)dt
0

12. Peminth ypaBHeHHEe PpearoibMa ¢ BEIPOKIACHHBIM SIPOM

1
u(x) =x+ Af(xzt —xt?) - u(t)dt
0

13. HaiiTn HeTpUBHAIIBHBIE PELLIEHUS AJIS CIELYIOIIEr0 OMHOPOAHOrO ypaBHeHus1 Ppearonbpma
HCIOJIb3YS IOHATHS COOCTBEHHBIX (DYHKIMHN U XapaKTEePUCTUUECKUX YHCET

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

14. Haiinute pe30ibBEHTY HHTETPaJIbHOIO ypaBHeHus: dpenronbma,

ﬂw=AJKmOﬂ0m+ﬂ@
0

ecmn K(x,t) = e*~' u BeIpasuTe peleHue 9epes Pe3oabBEHTY

15. Haiinure pe3osnbBeHTy MHTETPATLHOTO YpaBHEHHs BonbTeppa
X
ﬂw=AJKm0ﬂ0m+ﬂ@
0

1+x
ecmn K(x,t) = T Y BHIPa3UTE PCLICHHE YCPE3 PE30TILBEHTY.
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16. MccrnemoBaTh yCTOWYHUBOCTD CTAIIMOHAPHBIX PEIICHUM.

i =¥ —e® & = In(1l 4+ y + sin x),

2

; e 2. =2+ V3sinz — 8.

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

& =tg(z —y) — 2z, i =e® —e %,
=vV94+12x — 3eY, =4z — 3sin(z + ).
z = —3y. 2 =In(1+ 2z — 3x).

14.3. Kpamxkuit mepmunonocuieckuii cio6apb

ABTOHOMHAsl CHCTE€MA, aCUMITOTUYECKAsi YCTOMYMBOCTb, BBIPOXKAEHHBIE s7pa, AU epeHnaIbHoe
ypaBHeHue, 3a1aua Ko, unterpansnoe ypaBHenue Bonbreppa 1-ro poja, HHTErpajqbHOE YpaBHEHHE
Bonbteppa BTOporo poaa, unTerpajibHoe ypaBuenue ®@penroiapMma 1-ro pojia, MHTErpajbHOE YpaBHEHUE
Openronpbma 2-ro poAa, WTEPUPOBAHHBIE SOpa, JTUHEHHOE YypaBHEHHE TMOpSAIKa N, JIMHEHHOE
MHTETpaJIbHOE YpaBHEHME, METO/] BapUalluK IPOU3BOJIBHBIX ITOCTOSHHBIX, HEOJHOPOIHbIE YPABHEHUS
Openronpbma 2-ro poja, HEYCTOWYHUBBIM y3€l, OJHOPOJHOE JIMHEHHOE YpaBHEHHE, OIHOPOJIHBIC
UHTEerpasibHble ypaBHeHUs dpexarosbMa BTOpOro poja, omnpenenutenb BpoHckoro, ocobas Touka,
nopsnok nuddepeHnanTbHOr0 YpaBHEHUS, ypaBHEHHUE B YACTHBIX IPOU3BOJHBIX, PE30JIbBEHTA,
pemenune auddepeHnrnanTsHOTO YpaBHEHUs, YCTOWUUBBIN (POKyc, ceto, cucreMa nuddepeHImaabHbIX
yYpaBHEHUM, HEYCTONUMBBIN (HOKYC, cOOCTBEHHbIE (YHKIIUU U COOCTBEHHBIC 3HAUEHUS, COOCTBEHHBIC
(GyHKIMM, ypaBHEHUE B MOJIHBIX AUQQepeHnnanax, cralluoHapHas ToukKa, TeopemMa CyIeCTBOBAaHUS U
€MHCTBEHHOCTH, YypaBHeHHs Bonbreppa, ycToiiumBOe pelleHue, yCTONYMBBIA y3em, QazoBas
TpaeKTopus, (pa3oBblii HOPTPET, PyHIAMEHTANIbHASL CUCTEMA PEILIEHUH, [IEHTP, YACTHOE PEILLIEHUE.

15. OCOBEHHOCTH PEAJIM3AIIMU JUCHUIIJIMHBI J1s1 UHBAJIMJIOB U JIMI C
OI'PAHUYEHHBIMHU BO3MOKHOCTSAMMHU 310POBbAA

B cootBercTBHM ¢ MeTOAMYECKMMH peKoMeHaanusMu MuHoOpHayku PO (yTB. 8 anpens 2014
r. No AK-44/05BH) B Kypce mpeanosaraercs MUCIojab30BaTh COIMAIBLHO-aKTUBHBIE U PEQIICKCUBHBIC
METO/bl O0y4YeHMs, TEXHOJIOTUU COLUOKYJIbTYpHOU pealbmnurtanuu obydarommxcs ¢ OB3 ¢ nenbio
OKa3aHHs MOMOUIY B YCTAHOBJIEHUH MOJTHOLEHHBIX MEXKINYHOCTHBIX OTHOLLIEHUH.

OOydeHue Ul ¢ OrpaHMYCHHBIMH BO3MOXKHOCTSMHU 3/I0POBbSI OCYLIECTBISIETCS C y4ETOM
WHAUBUAYAJIbHBIX TMCUXO(QU3NYECKMX OCOOEHHOCTEH, a JJii MHBAJIUJOB TAaKXKE B COOTBETCTBUHU C
WH/IMBUYaJIbHOW IPOrpaMMoil peabuinTalii HHBAJIUAA.

JL1s1 M1 ¢ HapyLeHnueM cJ1yXa BO3MOKHO IIpeIocTaBlIeHue HH(OpMallui BU3yalbHO (KpaTKU
KOHCIIEKT JIKIMH, OCHOBHAs W JONOJHHUTEIbHAS JHUTEpaTypa), Ha JIEKIMOHHBIX W NPAKTUYECKUX
3aHATHUAX  JOIyCKaeTcsl  NPUCYTCTBHE  ACCHUCTEHTa, a  TaKXkKe, CypJONEepEeBOJAYUKOB U
TU(IIOCYPIOTIEPEBOAUNKOB.

Ouenka 3HaHMM OOyYarOImIMXCS Ha MPAKTHUYECKUX 3aHITUSX OCYIIECTBISETCS HAa OCHOBE
IIMCbMEHHBIX KOHCIIEKTOB OTBETOB Ha BOIIPOCHI, INCbMEHHO BBIITOJIHEHHBIX MPAKTUUECKUX 3a/1aHUH.

JlokJaj Tak ke MOXeT ObITh IPEIOCTaBIIEH B MUCbMEHHOI popme (B Buae pedepara), mpu 3TOM
TpeOOBaHUS K COJEPKAHMUIO OCTAIOTCS TEMH kK€, a TpeOOBaHMS K KayeCTBY M3JIOKEHHs MaTepuana
(TOHATHOCTb, KAUECTBO PEYH, B3aUMOJICUCTBUE C ayIUTOPUEH U T. 1) 3aMEHSIOTCA HA COOTBETCTBYIOLINE
TpeOOBaHUs, MPEABABIsIEMble K NMUCbMEHHBIM paboTaM (KaduecTBO O(QOpPMIICHHS TEKCTa M CIIHCKa
JUTEpPaTyphl, TPAMOTHOCTh, HAJTMYKE WLTIOCTPAIIMOHHBIX MaTepUasoB U T.1.).

C y4eroM COCTOSIHUSI 3/I0pOBbsI IPOCMOTP KHMHOGWIBMA C IOCIEAYIOIIMM aHAIU30M MOXET OBITh

16



IPOBEJIEH JoMa (HampuMmep, IpH HEOOXOJUMOCTH JOMOJIHUTEIBHON 3ByKOYCHIMBAIOIIEH anmapaTypbl
(HaymHuKH)). B TakoM ciyyae o0y4aromuiicst mpeaocTaBIseT NUCbMEHHBIN aHAJIN3, COOTBETCTBYIOIIUH
IPEIbBIAEMBIM TPEOOBAHUSIM.

ITpomexyTouHas aTrecTauus AJid JIMI C HAPYLIEHUSIMHU ClyXa MNPOBOJUTCS B NMMCbMEHHOMN
dopme, IpU 3TOM HCHONB3YIOTCS OOIIME KpUTEpUM OleHuBaHUA. [Ipy HeEoOXoauMMOCTH, BpeMms
[OJrOTOBKU HA 3a4E€TE€ MOKET ObITh YBEIMYEHO.

JUid Ui ¢ HapylleHMeM 3peHMs JIOIYCKaeTcs ayJuallbHOE IPefOoCTaBlieHHue HMH(pOpMaIuu
(HampuMmep, C UCIOJIb30BAaHUEM MPOTrPaMM-CUHTE3aTOPOB PEUYM), a TAK)KE MCIOJIb30BAHUE HA JIEKLMSIX
3BYKO3alMChIBAIOIUX YCTPOUCTB (AMKTOQOHOB M T.A.). JlomyckaeTcst NMPUCYTCTBUE Ha 3aHATUIX
accHUCTeHTa (TIOMOIIHKKA), OKa3bIBAIOIIEr0 00YJYarOIUMCS HEOOXOAUMYIO TEXHUYECKYIO TTIOMOIIb.

OneHka 3HaHUM 00yYaroIMXCs HAa NPAKTUYECKUX 3aHATUAX OCYLIECTBISETCS B YCTHOM (opme
(KaK OTBETHI Ha BOTIPOCHI, TAK U MTpaKTUYeCcKHe 3a1anust). [Ipu HeoOxoauMocTu ananu3a GuiIbMa MOKET
ObITh 3aMEHEH ONMCAHHEM CUTYallMM MEXA3THUYECKOIO B3aWMOJICHCTBUA (HAa OCHOBE OIbITA
PECIIOHJIEHTA,  XYI0KECTBEHHON JuTEepaTypsl M T.J1.), TO3BOJSIOUIMM  OLIEHUTh  CTEIEHb
C(OPMHPOBAHHOCTH  HABBIKOB  BJIQJECHUS METOJAaMM aHalM3a M BBIABICHHUA  CIEUUPUKU
(YHKIMOHUPOBAHUS M PA3BUTHUA TICUXUKH, TO3BOJIIOUIMMH YYUTHIBATh BIUSHHE ATHUYECKHUX
¢dakTopoB. Ilpum mnpoBeneHMH NPOMEXYTOYHOM aTTeCTallMd JUId JIMIl C HapylleHUEM 3peHHs
TECTUPOBAHUE MOXKET ObITh 3aMEHEHO Ha YCTHOE COOECEI0BAHUE IO BOIIPOCAM.

JIMua ¢ HapyleHUsIMH ONIOPHO-ABUIaTeIbHOI0 ANNAPATa HEe HYXAA0TCs B 0COOBIX (hopmax
IIpeloCTaBlIeHUs] y4eOHbIX MaTepuanoB. OQHaKO, C YIETOM COCTOSIHUS 3/10POBbs YacTh 3aHATUIH MOKET
ObITh peanu30BaHa AMCTAHIMOHHO (npu nomomu cetu «MHTepHeT»). Tak, mpU HEBO3MOXKHOCTH
MOCELIEHUS JIEKIIMOHHOTO 3aHATHS OOYYalOLIUICS MOYKET BOCIIOJIB30BAThCSl KPATKUM KOHCIIEKTOM
JIEKLUU.

[Ipy HEBO3MOXHOCTM TIOCELICHUS] IPAKTHUUECKOTO 3aHsATUs OOydarolluics  J10JDKEH
IIPEIOCTABUTH MMMCbMEHHBIN KOHCIIEKT OTBETOB HA BOIIPOCHI, INCHBMEHHO BBIIOJIHEHHOE IIPAKTUYECKOE
3aJaHHue.

JIoKJa/1 TaK ke MOKEeT ObITh MPEAOCTaBIICH B MMCbMEHHOU (opme (B BUJIE pedepaTa), IpH 3TOM
TpeOOBaHUS K COJEPKAHUIO OCTAIOTCS TEMH K€, a TpeOOBaHUS K KaueCTBY M3JIOKEHMS MaTepuaia
(MOHATHOCTb, KAYECTBO PEUM, B3aUMOJICHCTBHE C ayIMTOPUEHN U T. ) 3AMEHSIOTCS HA COOTBETCTBYIOLIHE
TpeOOBaHUs, TMPEABSIBISIEMbIE K NMHUCBMEHHBIM paboTaM (KadecTBO O(OpPMIICHHS TEKCTa W CIIHCKA
JUTEPATyphl, TPAMOTHOCTb, HAINYHE WITIOCTPALIMOHHBIX MAaTepHAJIOB U T.11.).

[TpomexyTouHas arrectauusi Ajs JMI C HapyLIEHUSMH OIOPHO-IABUIATEIbHOIO ammapara
IPOBOJUTCS Ha OOIINX OCHOBAHUAX, IPU HEOOXOAMMOCTH MPOLIEAYpa 3aueTa MOXKET ObITh peaJ30BaHa
JUCTAaHIIMOHHO (HampuMep, MpH MOMOIIU Iporpammsel Skype).

Jljis 3TOro MO JIOTOBOPEHHOCTH C TpernoAaBareseM OO0YyYarolIuiicss B ONpEIeNICeHHOE BpeMs
BBIXOJMT Ha CBsI3b JJI1 HPOBEACHMS IMpoLenyphl 3aueTa. B Takom ciyyae 3ader chaercs B BUJE
cobecejoBaHusl Mo BompocaM (cM. (opMbl NMPOBEACHMS NMPOMEXKYTOUHOM aTrTecTallvu Ui JIMI[ C
HapylIeHUsAMHU 3peHusi). Borpoc u npaktuyeckoe 3a1aHre BEIOMPAOTCsl CAMUM IIpenojjaBaTesieM.

[Tpumeuanue: DOHABI OLIEHOYHBIX CPENICTB, BKJIIOYAIOIIME THUIOBBIE 33JaHUSI U METOAbI OLIEHKH,
KPUTEPUM OLICHUBAHMS, IIO3BOJISIOIIME OLIEHUTh pPE3yJbTaThl OCBOCHUS JAHHOM JIHCLMIUIMHBI
obyuatonumucs ¢ OB3 moryTt Bxoauts B coctaB PII/] Ha mpaBax OTAeNbHOTO TIOKYMEHTA.

IIporpammy cocraBuia:

B.K. AprembeB — u.0. 3aBenytouiero kadeapsl Beicuieid marematuku WOIII kangupat ¢usnko-
MaTeMaTUYeCKUX HayK, JOLEHT

Penenzenr:

JI.A. Kopoaesa — nonient kadenps! Boictieid mareMatuku MOIIIT kanaunat pusnko-MaTreMaTHIeCKUX HAyK
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