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1. HEJIX 1 3AJAYHN OCBOEHUSA JUCIIUITJIMHBbI

Llenp AUCIUIIINHBI —

® TCOpPETUYECCKas IOJArOTOBKA M IOJIyYCHHE IMPAKTHUYCCKUX HABBIKOB IO JU(GEpPCHIUAIbHBIM 1
WHTETPAJIbHBIM YPaBHEHUSM JIJIsl YCIEIIHOTO YCBOCHHS (YHIAMEHTAIBHBIX, OOMETEXHUICCKUX U
CICHHATbHBIX JUCIUIUIMH Y4eOHOI'O IUIaHA, a TaKXKe IS BO3MOXKHOCTH M3YyYCHHUS CIEIHATbHOMN
JUTEPATYPHI, B CIydyae HEOOXOJIMMOCTH CaMOCTOSITEIbHOTO YIiyOJeHUs MaTeMaTUUeCKUX 3HaAHUH
rocie okonuanust BY3a;

® Pa3BHTH JIOTUYECKOE MBIIIUICHUE CTYICHTOB, PUBUTH MOTPEOHOCTH TEOPETUIECKOTO 0OOCHOBAHUS
Pa3IUYHBIX 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
MOJEIINPOBAHUS B IPAKTUYECKON 1E€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:

Kona HaunmMeHoBaHHe KOMIIETEHI[MH Kon n HaumeHoBaHue HHAUKATOPA
KOMIIETEHIH I JOCTHKEHUSI KOMIIeTeHIIUH
VKE-1 Croco0OeH ucnoib3oBath 3HaHug | 3-YKE-1 3HaTh: 0OCHOBHEIE 3aKOHEI
€CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX JUCIUIUINH,
JUCLUILINH, TPUMEHSATh METOJIBI | METOJbl MATEMAaTUYECKOTO aHAIN3a U
MaTEeMaTU4YeCKOro aHaJIn3a 1 MOJICIMPOBAHUS, TEOPETUUECKOTO U
MOJICJIUPOBAHUS, TEOPETUYECKOTO | SKCIEPUMEHTAIBHOTO UCCIEAOBaHUS
1 3KCTIEPUMEHTAIIBHOTO V-VKE-1 YmeTs: ucnosnb3oBaTh
HCCICAOBAHHUS B IIOCTaBICHHBIX MaTeMaTHYECKUE METOAbI B TEXHUYECKUX
3aJa4ax MPUIIOKEHUSX, PACCUNTHIBATH OCHOBHBIC
YHUCJIOBBIE XapaKTEPUCTUKHU CITyYalHbIX
BEJINYWH, PEIIaTh OCHOBHBIC 3aa4H
MaTEeMaTUYECKOM CTaTUCTUKU; PEIIaTh
TUTIOBBIE PACUETHBIC 3aa4H




B-YKE-1 Brnagers: MeTogamMu
MaTeMaTHYeCKOro aHalu3a u
MOJICTTUPOBAHUS; METOJJAMH PEIICHHUS
3a/la4 aHajaM3a M pacuera XapaKTepUCTUK
(hM3HYECKUX CHCTEM, OCHOBHBIMH
npuemMamMu 00paboTKH
JKCIIEPUMEHTAIBHBIX JIAHHBIX, METOAAMH
paboThI ¢ IPUKIATHBIMUA TPOTPAMMHBIMH
MIPOTyKTaMH

OIIK -1

Crooco0eH HCIoJIb30BaTh 0a30BEBIE
3HAHUS €CTECTBEHHOHAYYHBIX
JUCITUIUIAH B TIPO(GECCHOHATBHON

ACATCIIBHOCTH, IMPUMCHATH
MCTOABI MaAaTEMaTU4ICCKOI'O
aHalIu3a u MOJCIIMPOBAHUA,
TEOPECTUUECKOT'O u
SKCIICPUMCHTAJIIBHOT'O
HCCIICOJOBaHUA

3-OIIK-1 3HaTh: 0a30BEIE 3aKOHBI
€CTECTBCHHOHAYYHBIX JUCIUIUINH,
OCHOBHEIE MaTEMaTUUECKHUE 3aKOHBI,
OCHOBHBIC (DU3UYECKHE SIBIICHUS,
MPOIIECCHI, 3aKOHBI U TPAHUIIBI UX
MPUMEHUMOCTH; CYIITHOCTh OCHOBHBIX
XHMUYECKHUX 3aKOHOB U SIBJICHUM;
METO/Ibl MATEMAaTHYECKOTO
MOJICJIMPOBAHUS, TEOPETUUECKOTO U
SKCIEPUMEHTAIIBHOTO UCCIEAOBAHUS
V-OIIK-1 YMmeTh: BEISIBIATH
€CTECTBEHHOHAYYHYIO CYIIHOCTb
po0JIeM, BO3HUKAIOIIUX B XOJI€
po(heCCUOHATILHOM e TEIILHOCTH,
MIPUBJIEKATD JIJIS UX PEIICHUS
COOTBETCTBYIOLIHH (hH3HUKO-
MaTeMaTHYECKHH armapar

B-OIIK-1 Bnaners: MaTeMaTHYECKUM
amnmapaToM I pa3paboTKu Mojiesei
IIPOLIECCOB U SABJICHUM, pELICHUS
MPaKTUYECKHX 3aJ1a4 TpodeccCHoHaTbHON
JIEATENHbHOCTH; HABBIKAMH
HCIIOJIb30BAHMS OCHOBHBIX
o0uiepu3nYeCKuX 3aKOHOB U IPUHLIUIIOB

4. BOCHUTATEJBbHBIN MOTEHIHUAJ JUCIUIIIUHBI

Hanpasienus/uean 3agaun BocnuTaHUA (KOX) BocnurareJbHBIN OTEHIMA
BOCIIUTAHMS AUCHMILINH
HHuTesiekTyaabHoe - popmupoBanue KynpTyphl | Vcrnonbp3oBaHue BOCIUTATEILHOTO
BOCIIMTAHME ymcTBeHHOro Tpyaa (B11) MOTEHIHNANTA JUCITUTUINH

T'YMaHUTapHOTO,
€CTECTBEHHOHAYYHOTO,
obmenpodeccuoHaIbHOTO U
npoeccnoHaTbHOTO MOAYJIS IS
(bopMHpOBaHHUS KYIbTYPBI
YMCTBEHHOT'O TPY/a TIOCPEJICTBOM
BOBJICUCHHS CTYJICHTOB B Y4EOHBIC
WCCIIEeIOBATEIILCKUE 3aIaHUS,
KYpCOBBIE paOOTHI U JIp.

IIpodeccnonanbHoe u
TPY/0BO€ BOCIIUTAHHE

MMOHWUMAaHUS COITHAJIbHOMI
pouu ripodeccum,

MMO3UTHUBHON M aKTUBHOMN
YCTAHOBKHU HA IIEHHOCTHU

- (I)OpMHpOBaHI/IC FJIY6OKOFO Hcnons3o0BaHue BOCIIMTATEILHOIO

IIOTCHIIUaJ1a AUCIIUIIJIINH
€CTECTBEHHOHAYYHOTO U
o01enpogecCHOHATHHOTO MOTYIs
IS




U30paHHOH CIIeUUAIBHOCTH, | - (GOPMUPOBAHHS TO3UTUBHOTO
OTBETCTBEHHOT'O OTHOILIEHUS | OTHOLIEHUS K Mpodeccuu NHKeHepa
K npodeccruoHaIbHON (KOHCTpYKTOpA, TEXHOJIOrA),
nesreabHocTH, Tpyay (B14) | moHHMaHMs ee COLMaIbHOR
3HAYMMOCTHU U POJI B OOIIECTBE,
CTpeMJICHHS ClIeIOBaTh HOpMaM
npodeccnoHaNTBEHOM STUKA
MOCPEACTBOM KOHTEKCTHOTO
00y4YeHHs, PEeLICHUs IPAKTUKO-
OpPUEHTUPOBAHHBIX CUTYAI[MOHHBIX
3azay;

- (opmMHupoBaHUS YCTOMYHUBOTO
UHTepeca K MpopecCuOHATbHON
JEeSITeNIbHOCTH, CIOCOOHOCTH
KPUTHYECKH, CAMOCTOSATEIILHO
MBICIIUTh, IOHUMATh 3HAYUMOCTb
npodeccuu mocpeIcTBOM
OCO3HAHHOTO BBIOOpA TEMATUKH
IPOEKTOB, BHIITOIHEHHUS TIPOCKTOB C
MOCIEeAYIOUIeH MyOIunYHON
MPE3EHTAlNUEN pe3yJIbTaTOB, B TOM
yrciie 000CHOBaHUEM MX COIMAIILHOM
¥ TIPAKTHYECKOW 3HAYMMOCTH;

- (opmMHpoOBaHUS HABBIKOB KOMaHIHON
paboThL, B TOM YHCIIE peau3alun
pa3IMYHBIX TPOEKTHBIX posiel (Jiuaep,
UCTIOJTHUTEIb, AHAJTUTHUK U TIP.)
MIOCPEICTBOM BBITOTHEHUS
COBMECTHBIX ITPOEKTOB.

2. Ucnonb30BaHue BOCIUTATEIHLHOTO
MOTEHIMAJIa TUCIIUTLITHHEI
«OKOHOMHUYECKHE U MPABOBBIE OCHOBBI
MEIUITTHCKOM JIeITEITbHOCTH,
«OKOHOMHUYECKHE U MPABOBBIE OCHOBBI
poeCCHOHATTLHON IeATETLHOCTHY,
«YTpaBieHue, OpraHu3aius u
TUTAHUPOBAHHE TPOU3BOJICTBAY H JIP.
TUISL:

- (opMUpOBaHUS HAaBBIKOB
CHCTEMHOI'0 BUJICHUS POJIU U
3HAYUMOCTHU BbIOpaHHOU npodeccuu B
COLMAJIbHO-9KOHOMHYECKUX
OTHOIICHHSX Yepe3 KOHTEKCTHOE
oOyueHune

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

1. Opranuzanus ¥ OpoBeACHHE HAYYHO-IIPOCBETUTEIBCKUX MEPONPHUITHI, B TOM UHUCIIE Pa3BUTHE
($U3MUEeCKOro, MaTeMaTUYeCKOro, XMMUYECKOTr0, XUPYpPruuecKoro, cye0HO-MEeIUIIMHCKOTO KPYKKOB
U 1p.

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. Opranmzanuss ¥ TpOBEIEHHE TNPEAMETHBIX OJUMIMAJ U KOHKYPCOB MPO(EeCcCCHOHATHHOTIO
MacTepCTBa.

5. OFBEM JUCHUIIVIMHBI B 3BAYETHBIX EJMHUIAX C YKAZAHUEM KOJIMYECTBA
AKAJEMUYECKHUX YACOB, BBIJAEJIEHHBIX HA KOHTAKTHYIO PABOTY
OBYYAIOIIIUXCSI C TMPENOJABATEJIEM (II0 BUJIAM 3AHATHHA) M HA
CAMOCTOATEJBHYIO PABOTY OBYYAIOIIIUXCS

KosnyecTBO YyacoB Ha
Buj paGorsl
BHJI Pa0OTHI:
KonrakTHasi pa6oTa 00y4aommXxcs ¢ npemnojgaBarejiemM
AyIUTOpHBIE 3aHATHS (6ce20) 180
B ToMm uuce:
JIeKYUU 32
NPAKmMuUYecKue 3aHImusl 32
J1a60pamopHble 3aHAMUSL 0
ITIpomMexyTOouHAasi aTTeCTAIAS
B ToMm uuce:
3ayem
3a4em ¢ OUeHKOU
OK3AMEH 36
CamocrosiTesibHas padoTa 00yYaumuxcst
CamocrosiTeibHasA padoTa 00y4YalmMXcst 44
Bcero (4achi): 144
Bcero (3aueTHble eIMHUIBI): 4

6. COAEP’KAHHUE JANCHUITVINHBI, CTPYKTYPUPOBAHHOE 1100 TEMAM
(PABAEJIAM) C VYKA3ZAHUMEM OTBEJAEHHOI'O HA HHUX KOJHUYECTBA
AKAJIEMUYECKHX YACOB U BUJIOB YYEBHBIX 3AHATHIA

6.1. Pazoenvt oucyuniaunsvl u mpyooemMKoCHib RO 8UOAM YUeOHBIX 3AHAMUN (8 AKA)eMUUECKUX
yacax)

Hepnens HaumenoBanue pazaena / Buabi yueOHoli padoTsl
TeMbl M CIUTIMHbI
Jlex IIp JIab Bueayn | CPO
1-2 Beenenne. Onpenesenus 2 2 0 0 3
1-2 BBenenune, ocHOBHBIE 2 2 0 0 3
OTIpEJICIICHUS M TTPHUIIOKCHUSI.
3-7 YpaBHeHnus 1 nopsiaka 10 10 0 0 15
3 C paznensomumMucs 2 2 0 0 3
TIepEMEHHBIMH
4 OpHOpOTHBIE 2 2 0 0 3
5 B nonnpIx quddepennmanax. 2 2 0 0 3
WHTerpupyrommin MHOXKHUTEIb
6 Jluneiinple ypaBHeHUs 1 2 2 0 0 3




nopsiaka. YpasHeHus: bepHyium.

o
o
w

7 3agaua Kommu 2 2

8-10 |JlmHeiiHbIe ypaBHEHUS 6 6 0 0 6
BBICHIHX MOPSIIKOB

8 OnHOpOHBIE YPABHEHUS C 2 2 0 0 3
MTOCTOSTHHBIMH
kodpunmentamu

9-10 |HeomHopomHble YpaBHEHHUS C 4 4 0 0 3
MTOCTOSTHHBIMH

ko3 duurentamu. Meton
BapHalluy MMOCTOSHHBIX. MeTo
HEOIpeIeICHHBIX

K02 PUIMEeHTOB.

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

11 OnHOpPOIHBIE CUCTEMBI C 2 2 0 0 3
IIOCTOSIHHBIMU
kod(purmeHTamu.

12-13 |HeogHOpOAHBIE CUCTEMBI. 4 4 0 0 3
Bapuaius HOCTOSIHHBIX U METO/T
HEONpe/IeIeHHBIX
KOd(PHUIIHEHTOB.

14 YCTOoOM4YMBOCTH 2 2 0 0 3

14 VY CTOMYHUBOCTD ITOJIOKEHHUS 2 2 0 0 3
paBHOBECHS Uepe3
nuHeapusanui. ®a3oBbie
MOPTPETHI CUCTEM 2X2 C
MMOCTOSIHHBIMU
Kod(QPHUIHEHTaAMH.

15-16 |WuTerpajbHble ypaBHEHHS 6 6 0 0 11

15 Knaccudukanus muHeHHbIX 2 2 0 0 3
UHTETpaJIbHBIX YPaBHEHUN
[IpeobOpazoBanue ypaBHEHHs
Bonsrepa B O/1Y.

N

15-16 |VpaBHenus Ppearospma. 2 2 0 0

o
N

16 YpasHenust BoabTepa. 2 2 0

Bcero 32 32 0 0 44

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

6.2. Codepotcanue oucyuniunbl, CMpyKmypuposannoe no pasoeiam (memam)
Jlexyuonuwiii Kypc

HaumenoBanue pasaena / Coaepxanue

Heneas
TeMbI TUCIUIIJINHBI

1-2 BBenenue, onpenesnenust

1-2 BBenenue, ocHOBHBIE onpeesieHuss 1 |OnpenesieHue TUIIOB YPaBHEHUH ¢

MIPUIIOKEHHUS WJUTIOCTPALIMSIMU U IPUMEpPaMHU pelieHui. 3agadya
Komm. 3akon HeroTOHa 0 HarpeBaHuu u
oxnaxaeHnuu. Bropoii 3akon HeroToHa.
PannoaxtuBHbIN pacnaj. JnHaMuKka DOMyssSIUN.
Maspry3naHckas MoJenb pocta. Mozaens




JIOTUCTHYECKOTO pocTa. ['eomeTpuueckas
uHTepnperanus audhepeHInaIbHOTO YpaBHSHUS
nepBoro nopsiaka. Hekotopeie mpumMepsl
MIOCTPOCHHUS T10JIs1 HarpaBieHuid. CTanmoHapHbIe
peuieHus. PenieHus, KOTOpbIe ONpeesIeHbl
HESIBHO.

3-7.  |YpaBHeHus 1 nmopsiaka
3. YpaBHEHHUs € pa3IeIAOUMUCS Meron penieHust ypaBHEHUH C pa3AeIIIOLIMMUCS
IIEPEMEHHBIMU nepeMeHHbIMU. [Ipumepsl.
4. OpHOpOHBIE MeTonb! pelieHHs] OJHOPOAHBIX YPABHEHUMU
5 B nonnsix quddepennnanax. Kputepnii TOro, 4T0 ypaBHEHUE €CTh B ITOJIHBIX
HHTerpupyromuin MHOXKUTEIb muddepennmanax. MeTos pemeHus TaKux
ypaBHEeHU. THTETpUpyrOINi MHOKHUTEIb.
IIpumepsl.
6. JIuneitnpie ypaBHeHUs 1 nopsiaka. Mertoibl pelieHus: TMHEMHOTO ypaBHEeHUS |
VYpaBHeHus beprysmm. nopsiaka. Merox Bapuanuy Npou3BOJIbHBIX
IIOCTOSIHHBIX. YpaBHeHus bepuyim n Pukkaru.
7 3agauya Komm Teopembl CylECTBOBaHMS U €JUHCTBEHHOCTH.
8-10 |JImHeiiHble ypaBHEHHsI BHICIIUX MOPSAIKOB
8 OnHopoaHbIe YpaBHCHHUA C|JluneliHass  HE3aBUCUMOCTb W  BpoHCKHaH.
TIOCTOAHHBIMHU KOIPPHLMEHTAMH OcHOBHBIE  CBOWCTBA  pEIIEHUN  JIMHEHHBIX
OIHOPOJHBIX ypaBHEHUU. DyHIaAMEHTAIbHBINA
Ha0Op pelICHUH.
9-10 |HeonHopoaHbie YpaBHEHUs c(Meron Bapuay NpOU3BOJIBHBIX TOCTOSHHBIX U
MMOCTOSIHHBIMU KOd(QUITUEHTAMH. |METO] HEOIIPEICICHHBIX KO (PHUIIMEHTOB.
Merton ~ BapuanuMu — IOCTOSHHBIX.
Meron HEOIPEIEICHHBIX
K02 PUIMEeHTOB.
11-13 |CucrteMbl JHHEHHBIX YPABHEHHIi IEPBOT0 MOPSIAKA
11 OIHOPOIHBIC CHCTEMBI C JInneliHas He3aBUCHUMOCTh U BpoHCcKHaH.
TIOCTOAHHBIMH KOO(QHIMEHTAMH OcHOBHBIE CBOWCTBA PEIIEHUN JIMHEHHBIX
OJIHOPOJIHBIX cucTeM. DyHIaMeHTaIBHBIN Ha0Op
pemeHnii. OMHOPOAHBIE CUCTEMBI C TOCTOSSHHBIMU
kod¢dunmenTamu. MeTo peneHusl.
12 HeonHopoaHble cUCTEMBI € Meton Bapuanny Npou3BOJIbHBIX IIOCTOSIHHBIX U
MIOCTOSIHHBIMU KO3 hULIneHTaMu METO]I HeOIpeIeIeHHbIX KO3 (PHUIIMEHTOB.
14 Y CcTOH4YHBOCTH
8 Y CTOUYHMBOCTB TOYEK MOKOS UccnenoBanue yCTOMYMBOCTH MOJIOKEHHUS
paBHOBeCHs uepe3 JnHeapusanuio. da3osbie
MOPTPETHI CUCTEM 2X2 C MTOCTOSTHHBIMH
ko3 duunentamu (pokyc, HeHTp, CeAo, y3e,
BBIPOXKJICHHBIN y3€1)
15-16 |MuTerpajibHble YPABHEHHUS
15 Knaccudurarms _ TMHEHHBIX |Kjaccu(uKaIus THHEHHBIX HHTETPATbHBIX
MHTErpalbHbIX YpaBHEHUN ypaBHEHHit
15-16 |YpaBHeHus Opearoibma. VYpasuenus @pearonpma BTOpOro pojaa ¢
BBIPOXKJIEHHBIMU ipaMu. COOCTBEHHbIE (PYHKIIMH
U Xapakrepuctuuyeckue uncia. OqHopoHbIe U
HEOJIHOPO/AHbIE YpaBHEeHUsI Dpenroabma.
AnprepHatuBa @penronsma. repupoBaHHbie
A]Ipa U pe30JIbBEHTa
16 YpaBHenus Bonbreppa ITpeoOpa3oBanue ypaBueHnus Boasreppa B OJ1Y.




|I/ITepI/Ip0BaHHBIe sJipa U pe30JIbBEHTA

Hpaxmuuecxue/ceMuHapCKue 3AHAMUA

Heneast HaumenoBanue pazaena / Coaepxanue
TeMbl JMCIUIITHHbI
1-2 BBenenue, onpenenennst
1-2 Bsenenne, ocHOBHBIE onpezeneHus U |3akoH HbproTOHA 0 HarpeBaHWU U OXJIAKICHUM.
MPUIIOKEHHUS Bropoii 3akoH HeroToHa. PagnoakTuBHbIN
pacnan. JlnHamuka nomyssuuu. ManbTy3naHcKast
MoJieb pocTa. MoJienb JOTUCTUYECKOT0 POCTa.
I'eomeTpryeckas HHTEPIIPETALINS
IudepeHIaIbHOr0 YpaBHEHHUS IEPBOTO
HOPSLIKA.
3-7.  |YpaBHenus 1 nmopsaka
3. YpaBHEHHUs € pa3IeIAOIUMUCS Meron penieHust ypaBHEHUH C pa3AeiIsIOIUMUCS
IIEPEMEHHBIMU IIEPEMEHHBIMH.
4. OpHOpOHBIE MeTo/1p! penieHus: 0JJHOPOIHbIX YPaBHEHUIN
5 B nonnsix quddepennmanax. Kputepuii TOro, 4T0o ypaBHEHHUE €CTh B ITOJIHBIX
HHTerpupyromuii MHOXKUTEIb muddepennmanax. MeTos pemeHus TaKux
ypaBHEeHUN. THTErpupyronmi MHOKHUTENb.
IIpumepsl.
6. JIuneiinble ypaBHeHMs 1 mopsaxa. MeTtoapl peleHus TMHEWHOTO ypaBHEHU |
VYpaBHeHus beprysm. nopsiaka. MeTox Bapuanuy Mpou3BOJIbHBIX
IIOCTOSIHHBIX. YpaBHeHus bepnyinu u Pukkaru.
7 3anava Komm YpaBHeHuUs niepBoro nopsaka. Pemenus sagaun
Komm.
8-10 |JIuHeliHble YypaBHEHUsI BBICIIHX MOPSIIKOB
8 OxHopoaHbIe yYpaBHCHHUS C|MeTo bl peIeHHs.
IMOCTOSIHHBIMHU KO3 (pULIEeHTaMU
9-10 |HeonHopoaHbie YpaBHEHUs c(Meron Bapuauu NpOU3BOJIBHBIX TOCTOSHHBIX U
MOCTOSSHHBIMU Kod(puImeHTaMu. [METOT HEOTPeIeTIEHHBIX KOI(DPHUIIUEHTOB.
Meton ~ BapuanmuMuM  IOCTOSHHBIX.
Meron HEONPEIEICHHBIX
K02 (HUIIMEHTOB.
11-13  |CucrteMbl THHEHHBIX YPABHEHHIi EPBOI0 MOPsiAKA
11 OHOPOIHBIE CUCTEMBI C Mertoz pemieHusl.
MTOCTOSIHHBIMH K03 HUITMEHTaMHU
12 HeonHopoaHble cCTEMBI € Metop Bapuanuy Npou3BOJIbHBIX IIOCTOSIHHBIX U
MIOCTOSIHHBIMU KO3 hULIneHTaMu METO]I HeOIpeIeIeHHbIX K03 (PHUIINEHTOB.
14 Y CcTOM4YHBOCTH
8 Y CTOMYHUBOCTH TOYEK MOKOSI HccnenoBanue yCTOMYMBOCTH MOJIOKEHHUS
paBHOBecHsl uepe3 JnHeapusamuio. da3opbie
MIOPTPETHI CUCTEM 2X2 € TOCTOSHHBIMU
koaddunmenTamu (Hokyc, HEHTp, CEATI0, y3ell,
BBIPOKACHHBIN y3€1)
15-16 |HMHTerpajbHbIe ypaBHEHUsI
15 Knaccndukarus _ JMHeHHBIX |Kmaccu(uKaIus THHEHHBIX HHTETPATbHBIX
MHTErpalbHbIX YpaBHEHUN ypaBHEHHit
15-16 |YpaBHeHus Opearosibma. VYpasuenus @pearospma BTOpOro pojaa ¢
BBIPOXKJIEHHBIMU sipaMu. COOCTBEHHbIE (PYHKIIMH
U Xapakrepuctuyeckue uncia. OqHopoHbIe U
HEOJIHOPO/IHbIE YpaBHEeHUsI Dpenroiabma.
AnbprepHatuBa @penronsma. tepupoBaHHbie




A]Ipa ¥ Pe30JbBEHTA

16  |YpaBHenus Bonbreppa [IpeoGpasosanue ypasHenus Boabreppa B OJY.
HTepupoBaHHBIE A/Ipa U PE30JIEBEHTA

7. IEPEYEHb YYEBHO-METOAUYECKOI'O OBECIIEYEHUA JJISA
CAMOCTOATEJBHOU PABOTBHI OBYYAIOIUXCA ITO JUCHUITJINHE

CryneHTaM  PEKOMEHIYIOTCS  CIEAYIOIIHE  METOIWYECKHE  TOoCcOoOWs,  MOATOTOBICHHBIC

npenoaaBaTensiMu Kadeapbl BhICIICH MAaTEeMaTHKU:

1. Bypooun A.B. [Qugpgepenyuanvnvie ypasuenus. Koucnexm nexyuii no Kypcy «Bovicuas
mamemamuxay. 4. 1. Obnunck: UATD, 2003.

2. bypooun A.B. Jlugghepenyuanvuvie ypaenenus. Komcnexm nexyuii no kypcy «Bwvicwas
mamemamuxay. 4. 2. Obnunck: UATD, 2007.

8. ®OHJ OLEHOYHBIX CPEACTB JUId IDPOBEJAEHMS TEKYIIEA WU
MMPOMEKYTOYHOM ATTECTALIMN OBYYAIOIIMXCS MO JACHUATLITAHE

8.1. CBs13b Mexkay popMUpyeMbIMH KOMIIETEHIIUSIMHE M (OPMAMU KOHTPOJISI HX OCBOEHUS

Ne Kountpoanpyemsie pa3ienbl NuaukaTop 10CTHXKEHUS HaumenoBanue
n/n (TeMbl) TUCHUILIHHBI KOMIIETEHIIUH OLIEHOYHOT0 CPeJACTBA
TeKylleH u
NPOMEKYTOYHOM
aTTrecTaluu

Texymas arrecranus, 3 ceMecTp
1. VYpaBHenus 1 nopska. 3-YKE-1; V-YKE-1; B-YKE-1

3-OITK-1; Y-OITK-1; B-OIK-1 KP1

2. VYpaBHEHHUS BBICIIMX CTENEHEH. 3-VKE-1; V-YKE-1; B-YKE-1
CucreMbl. Y CTOWYHMBOCTS. 3-OI1K-1; ¥-OIIK-1; B-OIIK-1 KP 2

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

3-OlIK-1; Y-OIIK-1; B-OIIK-1
IIpoMeskyTouHasi aTTecTanus, 3-i cemecTp

DK3aMeH 3-YKE-1; Y-VKE-1; B-VKE-1 |9k3aMeHauMOHHBII
3-Ol1K-1; Y-OITK-1; B-OIK-1 |guurer

8.2. TunoBble KOHTPOJbHbIE 3aJaHMSA HWJIH HHbIe MaTepHAJbl, He0OXOAMMBIE ISl OLEHKH
3HAHUI, YMEHUI M HABBIKOB, XapaKTePHU3YIOIIUX 3Tanbl GOpMUPOBAHUS KOMIIETEH M

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

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

8.3. MeTonnueckne mMaTepualibl, ONpeae/some NMpoueIypbl OLEHUBAHUSA 3HAHWI, YMEHMId,
HABBIKOB H (MJIM) ONbITA [JAeATEJbHOCTH, XAPAKTEPU3YKOIIMX IJTanbl (OPMUPOBAHUS
KOMIIeTeHIIMHA

— MWrorosas arrecranus 1o AMCUUIUIMHE SIBISETCS MHTErpalbHBIM IOKa3aTejIeM KauyecTBa
TEOPETUYECKUX U TMPAKTUYECKUX 3HAHWNW M HABBIKOB OOy4aloUIMxcs IO JUCHUIUIMHE U
CKJIa/IBIBAETCS U3 OLIEHOK, MOJYYEHHBIX B X0/1€ TEKYILEH U IPOMEKYTOYHON aTTECTALINH.

— Tekymas aTrrectanus B CeMeCTpe MPOBOJUTCA C LEJIbI0O 00ECHeueHUs] CBOEBPEMEHHOU
oOpaTHON CBSA3M, U1l KOPpPEKUMU OOydeHHUs, aKTUBU3ALMU CaMOCTOSTEIbHOH paboThI
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o0yJaromuxcs.

— [IlpomexyTouHasi arrecranusi NpeqHa3HAUYCHA i OOBEKTUBHOTO TMOATBEPKACHUS U
OIICHUBAHMs JOCTUTHYTBIX PE3YJIbTaTOB OOYYECHHS IIOCIE

JYCLUIIIAHEL

— Texymas arrecranus OCyIIECTBISAETCS /1Ba pa3a B CEMECTP:
o koHTpoibHas Touka Ne 1 (KT Ne 1) — BeIcTaBiIsieTCS B 3JICKTPOHHYIO BEIOMOCTh HE
no3nHee § Helenu yd4eOHOro cemecTpa. BiirodaeT B ceds OLIGHKY MEpONpHUSTHH

TEKYIIEro KOHTPOJIS ayJUTOPHOM U CaMOCTOSITEIbHON paboThl 00yYaroLIerocs Mo
paszzaenamM/TeMaM yuyeOHON AUCIUILIHHGI ¢ 1 o 8 Henmenro yaeOHOTro cemecTpa.

o koHTposbHas Touka Ne 2 (KT Ne 2) — BeICTaBIs€TCS B AJICKTPOHHYIO BEIOMOCTh HE
no3znHee 16 Henmenu yueOHOro cemectpa. Britouaer B ce0si OLIGHKY MEpONPUSATHIA

TEKYIIEr0 KOHTPOJISI ayTUTOPHOM U CaMOCTOSITENIbHON paboThl 00ydarolerocs mno
paszzienamM/TemMam y4eOHON JUCIUILIHHBI ¢ 9 1o 16 Hemeno yueOHOTo ceMecTpa.

— Pesynprarhl Tekymied M NpPOMEXKYTOYHOW aTTECTALlMM IOJABOAATCA IO HIKane OalIbHO-

PEUTHHTOBOM CUCTEMBI.

3aBCPUICHUA HU3YUYCHUA

JTan peiiTHHIOBOI cHcTEeMBI / Henens Baun
OueHo4yHOe cpeacTBO Mirnays®™ Maxciys™*
Tekymas arrecrauus 1-16 36 - 60% ot 60
MaKCHMyMa

KonTpoabHasi Touka Ne 1 7-8 18 (60% ot 30) 30
KP1 8 18 30
KonTpoabHasi Touka Ne 2 15-16 18 (60% ot 30) 30
KP2 16 18 30
IIpomexkyTOUHas aTTecTAIUS - 24 — (60% 40) 40
DK3aMeH -

OK3ameHayuoHublll Ourem - 24 40
HUTOI'O no aucouIInHe 60 100

* - MUHUMAaIbHOE KOJIMYECTBO OAJIIOB 32 OIIEHOYHOE CPEJICTBO — ATO KOJIMYECTBO 0aylioB, HAOpaHHOE
oOydJaromuMcsi, TP KOTOPOM OIEHOYHOE CPEACTBO 3aCUMTHIBACTCA,
06yqa101111/11‘/'1csl JAOJDKCH JIMKBUIAUPOBATH MOABHUBIIYIOCA aKaACMHUYCCKYIO 3aJOJPKCHHOCTD IO TeKYHIGI\/JI
WIM TIPOMEXKYTOYHON arTecTaliud. MUHMMAaIbHOE KOJIHYECTBO OasioB 3a TEKYIIYIO aTTEeCTaluio, B
T.4. OTACJIBHOE OIIEHOYHOE CPEJICTBO B €€ COCTaBe, U MPOMEKYTOUHYIO aTrTecTanuio cocrapiser 60%
OT COOTBETCTBYIOIINX MaKCUMAIbHBIX OAJIOB.

8.4. llkaja oueHKHn 00pa3oBaTeJIbHbIX T0CTHKEHUI

B IIPOTHBHOM CJIy4ac

HtoroBas aTTectanus mo AUCHUIINHE onleHnBaeTcs no 100-6amibHOMN 1mIKane U npeacTaBiseT
CymMMy OaJlioB, 3apa0OTaHHBIX OOYYAIOIIMMCSI MPU BBIMOJHEHWU 3aJaHUN B paMKax TEKyllew u

HpOMG)KyTO‘-IHOfI aTTeCTallun

Cymma Ouenka no 4-x d6annvnoil wikane

oannoe

Ouenka | Tpebosanus K yposHnio oceoenus

ECTS | yuebnou oucuyuniunut

90-100 5- «omauunoy/ «3aumenoy

O1neHKa «OTJINYHOY» BBICTABIISIETCS
o0y4aroliemMycs, eciid OH I1yOoKo
Y IPOYHO YCBOMJI TPOTPAMMHBIIN

MaTepHal, UCUEePIBIBAIOLIE,
MOCJIEI0BATENbHO, YETKO U
JIOTUYECKH CTPOMHO €ro M3JIaraer,
YMEET TECHO YBSI3bIBATh TEOPHUIO C
IIPaKTUKOM, HCIIOJIb3YET B OTBETE
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MaTepHuai MOHOrpahuIecKoi
JIUTEPaTyph

O11eHKa «XOPOIII0» BHICTABIISIETCSI
oOyuJaroiemMycs, eciii OH TBEPIO
4 - «xopoutoy/ 3HAeT MaTepuall, (PaMOTHO H IO

85-89 B

«3aymenoy CYIIECTBY M3JIaraer €ro, He
75-84 C JIONYCKasl CYILIECTBEHHBIX
HETOYHOCTEH B OTBETE HA BOMPOC

70--74

65-69 D O11eHKa «YIOBJICTBOPUTEIILHO
BBICTABIIICTCS 00ydJaromeMycs,

€CJI OH UMEET 3HaHUS TOJIbKO
OCHOBHOT'O MaTepuaia, HO He

3 - «yoosremsopumenvroy/ YCBOMJI €T0 JIeTaJIeH, I0IyCcKaeT
60-64 «3aumenoy E HETOYHOCTH, HEJTOCTATOYHO
paBWIbHbIE (POPMYITHPOBKH,
HapyIIEHUS JOTHYECKON
MOCTIEI0BATEIHLHOCTH B H3JI0KECHUU
IPOrpaMMHOTO MaTepHalia

O1eHKa «HEYIOBJICTBOPUTEILHOY
BBICTABIISICTCSI 00yUYaIOMEMYyCs,
KOTOPBIi HE 3HACT 3HAYUTEIIBHOM
94acTH MPOTrPaMMHOT0 MaTepHara,
JIOYyCKAEeT CYIIECTBCHHBIC

F omn6Oku. Kak nmpasuio, oneHka
«HEYJIOBIICTBOPUTEIBHOY» CTABUTCS
o0Oyuarouumcsi, KOTOpble HE MOTYT
IPOJOKUTH 00ydeHue 6e3
JIOTIOJTHUTEIIBHBIX 3aHSATHIA 1O
COOTBETCTBYIOLIEH TUCIMIIIIMHE

2 - «HEeYy0081emEOPUMENLHOY/
«HE 3aUMeHO»

0-59

9. IEPEYEHD QCHOBHOFI MU JONOJIHUTEJBHON YYEBHOH JIUTEPATYPBI,
HEOBXOJIUMOM 1JIs1 OCBOEHUS JUCHUAILINHBI

@) OCHO8HAA yueOHas Tumepamypa.

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

0) Oononnumenvhan yueonan a1umepamypa:

2. HemupnoBuu, b. Il. uddepenuumansuple ypaBHeHHs: ydeOHoe mocobue st By3oB / b. Il
Hemumosud, B. 1. MoxenoB. — 6-e usn., crep. — Cankr-IlerepOypr: Jlans, 2022. — 280 c. — ISBN
978-5-8114-9441-5. — Tekcr : anekTpoHHBIH // JlaHb : anekTpoHHO-0ubmorevnas cucrema. — URL:
https://e.lanbook.com/book/195426 (nara obpamenus: 10.01.2023). — Pexxum goctyma: 1jisi aBTOpHU3.
I0JIb30BaTENEH.

3. Bypoowun A.B. JluddepenunanpHpie ypaBHeHHs. KOHCHEKT JeKIuil 1o Kypcy «Bwicmas
maTteMatuka». 4. 1. Oonunck: MUATD, 2003.

4. bypoboun A.B. Jluddepennumansubie ypaBHeHHs. KoHCHeKT meknuid mo Kypcey «Bwicmras
MateMatukay. 4. 2. Oouunck: MUATDO, 2007.
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10. MIEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJEKOMMYHUKAIIMOHHOM
CETH «MHTEPHET» (JAJIEE - CETb «MHTEPHET»), HEOBXOJIMMBIX JIJS
OCBOEHMUSA JUCIIAITJIMHBI

He tpeGyercs

11. METOJIWYECKHUE VKA3AHHUS JUIS OBYYAIOIIMXCA MO OCBOEHHIO
TACHATLITAHBI

Jlekimu. [Ipy M3ydeHHM IUCIMILIMHBI HEOOXOIUMO KOHCIEKTHPOBATH JICKIIUH, KPATKO 3alUChIBas
OCHOBHBIC OMpenencHus, (HOPMYITHPOBKA TEOPEM U OCHOBHBIC IMYHKTHI HMX JOKa3aTelbcTB. Jliis
NOHMMAaHHUs MaTepualla JIEKIMH M ero KayeCTBEHHOTO YCBOCHHUS PEKOMEHIyeTcs 3a JIeHb [0
CIEYIOIICH JIEKIUU MPOYUTaTh M IMOBTOPUTH MaTepual MO KOHCIEKTYy. B ciydae BO3HHKIIHX
BOIPOCOB H3YYUTh TEOPETHUYECKH MaTephall IO YYeOHUKY MO0 MOJYyYHTh KOHCYJBTAIHIO Y
npernogaBarens. JKemareapbHO OTOJHUTEIHHO TMPOYUTHIBATH MATepUAl 10 PEKOMEHIOBAHHBIM
y4eOHHUKaM.

[TpakTrdeckue 3ausaTus. [Ipu MOArOTOBKE K MPAKTUICCKUM 3aHATHSAM HAJIO MPOYUTATH TCOPETHICCKUAN
MaTepHal Mo TeMe U MPOCMOTPETh MaTePUAIIbI TIPEABIIYIEIO CEMHUHAPA U TOJIBKO MOTOM MPHUCTYIATh
K BBITIOJIHEHUIO JIOMAITHETO 3aqaHus. Ha mpakTUYecKuX 3aHSITHSIX aKTHBHO y4acTBOBAaTh B paboTe
TPYIIIbI, B Cy4ae HEBBIIOJHEHUS OTACIBHBIX 33JaHUM 3a/1aBaTh BOIPOCHI MpEroiaBaTeliio. BaxHoe
3HAUCHUE WMEET CBOCBPEMEHHOEC BBIMOJIHEHUE WHAMBUAYAIBHBIX JIOMAIIHUX 3aaHuWid. THIIOBBIC
3a]jauyd  WHIAMBHYaJIbHOTO JOMAIIIHErO 3alaHusi pa3OMparoTcs Ha MPAKTHYCCKUX 3aHATHSX.
HeobxonuMo TmiatensHO pa30o0paThbcst W BBITOJHUTL CBOE AHAJIOTUYHOE 33/JaHHE B YCTAHOBIICHHBIN
npernoJiaBaTesieM CpoK. BhIMONHEHHOE WHAMBHYATbHOE 3aJ]aHue — HEOOXOAMMOE YCIIOBUE JONYCKa K
IK3aMCHY.

KonrponbHas pabora. IIpu moaroroBke Kk KOHTPOJIBHOH HEOOXOAWMO TOBTOPUTH TEOPETUYCCKUUN
MaTepual 1Mo JICKIUSIM U yaeOHUKaM, TPOCMOTPETh TUITMYHBIC 3a/1a49H 110 TEME, KOTOPHIC PEIIaiuch Ha
3aHATHUSAX U B JIOMAITHHUX 33/IaHUSAX, PEIIUTh HECKOJIBKO 3a/1a4 110 TeMe U3 COOPHUKA WHIUBUIYaTIbHBIX
3a1aHUM.

Ok3ameH. [Ipu moArotoBke kK sK3aMeHy HEOOXOAMMO H3YUUTh TEOPETHUECKHM MaTepHall, KOTOPBIH
BBIHOCUTCSL Ha DJK3aMeH, [0 KOHCIEKTY JIeKIui. JIjis Jydimero TOHWMaHHWS WM B Clydae
BO3HUKHOBEHHS BOIIPOCOB OOpAaTUTHCA K PEKOMEHIyeMbIM yueOHuKaM unu MuTepHer-pecypcam. Ha
KOHCYJIbTAIMSIX aKTHBHO BBISICHATH BO3HUKIIIHE BOIPOCHI. DK3aMEH SIBIISIETCS UTOTOBOW aTTeCcTaluen
Mo TMpeAMeTy 3a CEMECTp, IOITOMY OH TpeOyeT cHuCTeMaTU3allud BCEro JEKIMOHHOTO U
MPAKTHYECKOTO Marepuaia. J[s ycnemHo# cnaum 3K3aMeHa TpeOyeTcsl cucTeMaTudeckas padbora B
ceMecTpe, aKTHBHAas caMOCTOsTelnbHass pabota ¢ yuyeOHukamu uian HHTepHET-pecypcamu.
CoBepiieHHO HEOOXOIUMO IS TIOJTOTOBKM K 3K3aMEHY BIYMUYHWBO M BHUMATEIBHO BBITOJHUTH
WHAMBHUAYaAlIbHOE JOMAIllHee 3aJlaHue. 3ajauyd IO THUIy 3TOrO 3aJaHusl 4acTO BCTPEYArOTCS Ha
JK3aMEHE.

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

Hcnonb3oBanue HHGOPMAIIMOHHBIX TEXHOJIOTHH MPH OCYIIECTBICHUH 00pa30BaTeIbLHOIO Ipoliecca 1Mo
JTUCIIUIINHE OCYIIECTBIISIETCS B COOTBETCTBUU C yTBEpKIeHHBbIM [lonokeHnem 00 OnekTpoHHOU
uHpOpMalMOHHO-00pa3oBarenbHoi cpene MATD HUAY MUDN.

DOneKTpoHHass cucTemMa ympaBieHus oOydenuem (LMS) wucnombs3yercss nns — peanuzanuu
o0pa3oBaTeNbHBIX MPOrpaMM IMPU OYHOM, IUCTAHIIMOHHOM U CMEIICHHOM peXuMe OOyuYeHHS.
Cuctema peanusyeT CIeIyIone OCHOBHBIE (PYHKITUU:

1) Co3nanue 1 ynpaBjieHHE Klaccamu,

2) Co3aHue Kypcos,
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3) Opranuzanys 3anucu yJaimxcst Ha Kypc,

4) [IpenocraBnenue qOCTymna K y4eOHBIM MaTepHaiam JUisl yJaruxcs,

5) [TyOnukarus 3aqaHuil 1Sl Y4eHUKOB,

6) OreHKa 3a/laHuid ydaruxcs, IPOBEICHUE TECTOB M OTCIIC)KUBAHUE ITPOrpecca 00yueHs,
7) Opranuzanus B3anMOJICHCTBHS Y4aCTHUKOB 00pa30BaTEeILHOTO MpoIiecca.

Cucrema HHTErpupyercst C JIONOJHUTEIBHBIMU CEpBUCAMM, OOECHEeUMBAIOIIMMU BO3MOXKHOCTb
UCTIOJIb30BaHUSl TakMX (YHKUMH Kak pabouumil KaleHIapb, BUAEO CBS3b, MHOTOMOJIB30BATEIHCKOE
pellakTUpOBaHHUE JTOKYMEHTOB, CO3/1aHue (OpM ONPOCHUKOB, UHTEPAKTUBHAS JOCKA JUIsl PUCOBAHMUS.
ABTOpH3aIMs N0JIb30BATENEH B CUCTEME OCYLIECTBIISIETCS MOCPEACTBOM KOPIOPATUBHBIX aKKayHTOB,
NPUBSA3aHHBIX K JIOMEHY oiate.ru.

12.1. Ilepeuensv ungpopmayuonnvix mexnonozuii

[lpu ocymiecTBieHMH 00pa30BATENBHOTO Tpolecca IO JUCHHUIUIMHE HCHOJIb3YIOTCS
crnenyomue nHGOpMalMOHHbIE TEXHOJIOTHU:

— TPOBEJCHHE OHJIAMH JIEKIMA U MPAKTUYECKUX 3aHITHH C MCIIOJIB30BAHUEM IpauuecKoro

TUIAHIIIETa,;

— WCHIOJB30BaHUE TEKCTOBOTO penakTopa Microsoft Word;

— HCIoJb30BaHMe TabamuHOTO peaakropa Microsoft Excel;

— OpraHu3anys B3auMOJEHCTBHS C 00YYAIOIIUMHUCS TOCPEICTBOM AICKTPOHHOH TTOYTHI.

12.2. Ilepeuens npozpammuozo obecneuenus
1. TekcroBslii pegakrop Microsoft Word,;
2. Tabnmuunblit peraktop Microsoft Excel;
3. PenakTop npe3enrtanuii Microsoft PowerPoint;
4. Bpayzepsr: Google Chrome, Internet Explorer, Yandex, Mozilla Firefox, Opera.

12.3. Ilepeuens ungopmayuoHHbIX CHPABOUHBIX CUCHIEM
He tpebyercs

13. OIMMCAHUE MATEPHAJIBHO-TEXHUYECKOM BA3bl, HEOBXOJIUMOM s
OCYHECTBJIEHUA OBPA3OBATEJIBHOT'O ITPOLHECCA ITIO JUCHUIIJIMHE

AynuTtopun, CHaO)KEHHBIE TOCKON M MEJIOM, MJIH JOCKOH U MapKepamH.
14. UHBIE CBEJAEHUS U (MJIN) MATEPHUAJIBI

14.1. Ilepeuenv o00pazosamenbHbIX MEXHOIOUI, UCHOIBIYEMBIX HPU  OCYU|ECIMEICHUU
o0pazoeamenvHo20 npoyecca no OucCyunIuHe

- IpOBEpKa NPAaBUJILHOCTH BHIIIOJHEHUS IOMAIIIHETO 3aJaHus
- peleHune 3a7a4 Ha CEMMHAapax y JOCKU
- paboTa B KOMaH ie
- MO3TOBOM LITYpM
- 3aIllMTa BBINOJIHEHHBIX PadOT

14.2. @opmul opeanuzauyuu camocmoamensvHol padomosl odyuarouwuxca (memovl, blHOCUMbBLE OA
CamocmoamenvHo20 U3YYEeHUs; 60ONPOCHL Ol CAMOKOHMPONA; MUNOGvle 3a0aHus 014

camonposepku

TeMbl, GblHOCUMDbLE OJ151 CAMOCHIOAMEIbHO20 usyuenun
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14.

15.

16.

17.

18.
19.

20.

Jlunelinple ypaBHEHMsSI BBICIIMX MOPsAKOB. OJHOPOJHBIE YpPAaBHEHUS C IOCTOSHHBIMU
kod(durmentamu. OCHOBHBIC CBOMCTBA PEIICHUM JIMHEHHBIX OJHOPOJHBIX ypPaBHECHHIA.
@OyH1aMeHTaIbHBIN HA0OP pEeIICHHH.
Heonnopoansie ypaBHEHHS! C MOCTOSHHBIMH Kod(dduimentamu. Metoa Bapuanuu MOCTOSIHHBIX.
Meton HeompeneneHHbIX KodhdumueHnToB. OMHOPOIHBIE CHUCTEMBI JIMHEHHBIX YypaBHEHUH.
dyHIaMeHTaIbHBIN HAOOP PEIICHUMN.

Bonpocwel ona camoxonmponsn
OcHoBubIe onpenenenus. Tunsl auddepeHnnanbHpIX ypaBHEHUH.
3akoH HproTOHA 0 HarpeBaHuu U oxJaxxaeHuu. Bropoii 3akoH HetotoHa. PagunoakTuBHbIN pacnan.
JrHamuka nonysanuu. ManbTy3uaHcKas MOJeIb pocTa. Moenb JIOTHCTUYECKOTO POCTA.
['eomeTpuueckas uHTEpIperanus AUQQPepeHnnanbHOro ypaBHeHus rnepBoro nopsnaka. [Ipumepsr
IIOCTPOEHHUS 110JIs1 HanpasieHui. CTallMiOHApHbBIE PELIEHMUS.
VYpaBHeHUs ¢ pa3IEeNAOMUMHCS EPEMEHHBIMU
Merop pemieHust ypaBHEHUN € pa3AeISIIOLMMUCS IepeMeHHbIMU. [Ipumepsl.
OnHOpOAHBIE YpABHEHUS IIEPBOTO NOPsIKa. MeTOobl penieHusl OJHOPOIHBIX YPABHEHUN
YpaBHeHUS B MOJMHBIX Tuddepenipanax. HTerpupyomumi MHOKUTETb
Jlunelinbie ypaBHeHus 1 nopska.

. YpaBHeHus bepHymn.

. YpaBHeHus Pukkaru.

. 3amaua Kommm. Teopemsbl CyliecCTBOBaHUS U €IUHCTBEHHOCTH.

. JInHeliHble ypaBHEHUS BBICIIUX MOPAAKOB. OJIHOPOJHBIE YPAaBHEHHUS C TIOCTOSIHHBIMHU

ko3 unrenTamu. OCHOBHBIE CBOWCTBA PEIICHUI TMHEWHBIX OJHOPOAHBIX YPaBHEHUH.
OyHIaMEeHTaNbHBIN HA0OP pelIeHUIA.

HeomHopoaHbie ypaBHEHHS BHICIINX MOPSAKOB C IIOCTOSTHHBIMU KO3 durmentamu. Meron
BapHalllK MOCTOSHHBIX. MeTo HeonpeeIeHHbIX KO (UIIMEHTOB.

Cucrtembl ypaBHEHUH MEPBOTO MOPsIKA ¢ OCTOSHHBIMUA Kod(duunenramu. OCHOBHBIE CBOHCTBA
pELICHUI JIMHEUHBIX OJTHOPOJHBIX CUCTEM.

HeomHopoaHbIe cCUCTEMBI ¢ TOCTOSTHHBIMH KO3 uureHTaMu. MeTo 1 Bapualiy MPOU3BOJIEHBIX
MOCTOSTHHBIX M METO/1 HEOTPeAeIEHHBIX KO3 PUIIMEHTOB.

VYcroitunBocTh. HcciienoBanne yCTOMYMBOCTH TMOJOKEHUS PAaBHOBECHUS 4Yepe3 JIMHEApU3alUIo.

®dazoBbIe TOPTPETHI CUCTEM 2X2 C MOCTOSHHBIMU Kod(dduimentamu (dhoxyc, MeHTp, CEeIIo, y3ed,
BBIPOXKJICHHBIN y3€)

Knaccudukanus TMHEHHBIX 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 Bonasreppa. [IpeobpazoBanue ypaBHenus Bonsteppa B OJY. UtepupoBanHble sjipa U
pe30JbBEHTA

Tunoevie 3a0anus 011 camonposepku

ydx+(x2 +1)dy =0
, 3y +4yx?
2y? +2x2

, 3y 2
y +7y=F, y(®)=1.

xy'—y=-y*(Inx+2)Inx, y(1)=1.
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5. 4x3ydx + x*dy +sin ydy =0

6. X>y(ydx + xdy) = 2ydx + xdy

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

& =y+tgit—1,
9y =—x+tgt.

9. MHccnenoBarh ycroiunBOoCTh TosiokeHus paBHoBecus (0,0), kimaccupuuupoBath U HAPUCOBATH

(a30BbIil MOPTpET.

{ T =3x— 2y,
y = 4y — 6.

&= Ax, A=

Lo ==
S R R
ek

10. Pewruts cucremy

11. IIpeoOpasyiiTe crenyroliee HHTErpaibHOe ypaBHeHHe BoibTeppa B nuddepenmnuansuoe
YpaBHEHHUE U PEIIUTE €ro.

u(t) =2e* -1+ f(x — tu(t)dt
0

12. Peuuth ypaBHeHue Opearoiabma ¢ BHIPOKICHHBIM SIIPOM

ulx) =x+ AJ(xzt —xt?) - u(t)dt
0

13. HailiTu HeTpuBHAIbHBIC PEIICHUS ISl CIECAYIOIIEr0 OJTHOPOIHOTO ypaBHeHUsT Dpenroibma
HCIOJIB3YS OHATHS COOCTBEHHBIX (DYHKIIMH U XapaKTePUCTUUECKUX YHCET
T

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

14. Haiinute pe30ibBEHTY HHTETPaJIbHOIO ypaBHeHus dpenronbma,

&) =1 j K (x, 0y (©)dt + £ ()
0

ecmn K(x,t) = e*~t u BeIpasuTe peleHne yepes pe3oabBEHTY

15. Haiinure pe3osnbBeHTy MHTETPATLHOTO YpaBHEHHs BonbTeppa
X

Y00 =2 [ KGu0y(@de + £
1+x 0
ecmn K(x,t) = T Y BHIPa3HUTE PCLICHHE YEPE3 PE30TIBBEHTY.
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16. MccnenoBaTh yCTOMYMBOCTD CTALIMOHAPHBIX PELICHUN.

& =e¥—e" & =In(l+y+sinz),

=3z +y2-—2. =2+ V3sinx — 8.

17. UccnenoBatp ycroitunBocts ToukH (0,0,0).

&= tg(z —y) — 2, g =
y=vV9+ 12z — 3 e¥, Yy =4z — Isin(x + y),
2= -3y. z2=In(1+2z-3z).

14.3. Kpamkuii mepmunonozuueckuil ci06apo

ABTOHOMHAsI CHUCTEMa, aCUMITOTHYECKas YCTOMYMBOCTb, BBIPOXKICHHBIE sapa, AU depeHnalibHoe
ypaBHeHue, 3a1aua Ko, unterpaibaoe ypaBHenue Bosbreppa 1-ro poja, HHTErpajibHOE YpaBHEHHE
Bonbereppa BTOporo popa, uHTerpaipHoe ypaBHeHue dpearosnbma 1-ro poja, HHTErpajibHOE
ypaBHeHue @Ppenaroiabma 2-ro poja, HUTEPUPOBAHHBIE sJipa, JUHEHHOE ypaBHEHHE IOpsAJIKa N,
JMHEHHOE MHTETpajbHOE YpaBHEHHE, METOJl BapHallUU MPOU3BOJIbHBIX MOCTOSHHBIX, HEOJAHOPOIHBIE
ypaBHeHnuss @Openaronpma 2-ro poaa, HEYCTOWYMBBIA Y3€J, OJHOPOJHOE JIMHEWHOE YpaBHEHHUE,
OJTHOPOJHBIE HMHTErpajibHble ypaBHeHMss DpearosbMa BTOPOro poja, ONpeAeiauTenb BpoHckoro,
ocobasi Touka, HOPAAOK IU(P(EepPEeHINATBLHOTO ypaBHEHUS, YPABHEHHME B YACTHBIX IPOU3BOJHBIX,
pe30ibBeHTa, pelieHue U QGepeHaIbHOr0 YpaBHEHUs, YCTOMUMBBIA (OKyC, cemyo, cucrema
i depeHnaIbHbIX YpaBHEHUH, HEYCTOMYMBBIA (PoKyc, coOCTBeHHBIE (YHKIMH M COOCTBEHHBIC
3HA4YeHUs, COOCTBEHHbIE (DYHKIMM, ypaBHEHHME B MOJIHBIX AuddepeHunnanax, cralyoHapHas TOYKa,
TEOpeMa CYIIECTBOBAaHHS M €IUHCTBEHHOCTH, ypaBHEHUs BoibTeppa, ycTolH4MBOE pelieHHe,
yCTOMUUBBIN y3el, (a3oBas TpaeKTopusi, (pa30BbIi MOpPTpeT, PpyHIaMEHTaIbHAs CUCTEMa pPELEHUH,
LEHTp, YaCTHOE pEeIlICHUE.

15. OCOBEHHOCTHU PEAJIM3AIIMU JUCHUIIJIMHBI 1J1s1 UHBAJIMJIOB U JIMI C
OI'PAHUYEHHBIMHA BO3MOKHOCTAMMU 310POBbAA

B cootBercTBHM ¢ MeTOAMYECKMMH peKoMeHaanusaMu MunoOopHayku P® (ytB. 8 anpens 2014
r. No AK-44/05BH) B Kypce mpeanoaraercsi HUCIoib30BaTh COLUATBHO-AaKTUBHBIE U PEQIICKCUBHbBIC
MeTO/bl 00y4YeHMs, TEXHOJIOTUU COLMOKYJIbTYpHOU pealbmnurtanuu obydarommxcs ¢ OB3 ¢ nenbto
OKa3aHHs MOMOUIY B YCTAHOBJIEHUH MOJTHOLEHHBIX MEXINYHOCTHBIX OTHOLLIEHUH.

OOydeHue ULl ¢ OrpaHMYCHHBIMH BO3MOXKHOCTSMHU 3/I0pOBbSI OCYILECTBIISETCS C Yy4ETOM
WHAUBUAYAJIBHBIX TMCUXO(QU3NYECKMX OCOOEHHOCTEH, a JJii MHBAJIUJOB TAaKXKE B COOTBETCTBUU C
WH/IMBUYaJIbHOW IPOrpaMMoil peabuinTaii HHBAJIUAA.

Jasi Jun ¢ HapyuleHMeM CJIyXa BO3MOXHO TMPEJOCTaBlIeHHE HWH(OpPMallUM BHU3YaJbHO
(KpaTKuMi KOHCHEKT JIEKIIMH, OCHOBHAs M JIOMOJHUTENIbHAS JUTEeparypa), Ha JEKIMOHHBIX H
MPAKTUYECKUX 3aHATUSAX JIONMYCKAeTCs MPUCYTCTBUE ACCHCTEHTAa, a TaKXe, CYpIONepeBOAYMKOB U
TU(IIOCYPIOTIEPEBOIUNKOB.

Onenka 3HaHMM OOyYarOIIMXCS Ha MPAKTUYECKUX 3aHSTHUAX OCYIIECTBISETCS HAa OCHOBE
IIMCBbMEHHBIX KOHCIIEKTOB OTBETOB HAa BONPOCHI, MMCHbMEHHO BBIIOJIHEHHBIX IPAKTUYECKUX 3aJaHUM.

Jlokniag Tak ke MOXET OBbITh MpeNoCTaBlieH B MUCbMEHHOW ¢opMme (B BHIe pedepata), mpu
3TOM TpeOOBaHUS K COJEP)KAHHIO OCTAIOTCS TeMHU e, a TpeOOBaHMA K KadeCTBY H3JI0KEHUS
MaTepuana (TOHATHOCTb, Ka4eCTBO pEYM, B3aUMOJAEUCTBHE C ayJUTOpUEH U T. J1) 3aMEHSIOTCS Ha
COOTBETCTBYIOILIME TPeOOBaHUs, MpPEAbsBIsEMble K NMUCbMEHHBIM paboTaM (KauecTBO 0(pOpMIICHUS
TEKCTa U CMHCKA JIMTEPATYPhl, FPaMOTHOCTh, HAJTMYHUE WIUTIOCTPAIIMOHHBIX MAaTEpUANIOB U T.1.).

16



C y4eTroM COCTOSIHUSI 3I0POBBSI MPOCMOTP KUHO(QWIbMA C TOCIEAYIOIMIMM AaHAIM30M MOXET OBITh
IPOBEJIEH JoMa (HampuMmep, IpU HEOOXOJUMOCTH JOMOJIHUTEIBHON 3ByKOYCHIMBAOIIEH anmapaTypbl
(maymHuku)). B TakoM cioywae  oOydwaromuiicss  MpenoCTaBiseT  MHUCBMEHHBIM  aHaIu3,
COOTBETCTBYIOLIUI NPebABIIEMbIM TPEOOBAHUSM.

[TpomexxyTouHasi aTTecTanys U JIML C HApYIICHUSAMHU CIyXa MPOBOIUTCS B MHCbMEHHOH
dopme, IIpU 3TOM HUCHOJNB3YIOTCS OOIIME KpUTEpUM OlleHuBaHUs. [Ipy HeEoOXoauMMOCTH, BpeMms
MOJATOTOBKU Ha 3a4€TE€ MOXKET OBITH YBEITUYEHO.

JUid Ui ¢ HapylleHMeM 3peHMs JIOIYCKaeTcs ayauallbHOE IpeJoCTaBieHue MH(OpMauu
(HarpuMmep, ¢ UCIOJIb30BAaHUEM MPOTrPaMM-CUHTE3aTOPOB PEUYM), a TAK)KE MCIOJIb30BAaHUE HA JIEKLMSIX
3BYKO3alMChIBAIOIUX YCTPONCTB (AMKTOPOHOB M T.A.). JlomyckaeTcst NMPUCYTCTBUE Ha 3aHATHUAX
accHUCTEeHTa (TIOMOIIHMKA), OKA3bIBAIOIIEr0 00YJarOIUMCs HEOOXOJUMYIO TEXHHUYECKYIO TOMOIIIb.

OneHka 3HaHMM 00yYaroIMXCs Ha MPAKTUYECKUX 3aHATUAX OCYLIECTBISETCS B YCTHOM (opme
(kaK OTBETHI HA BOIPOCHI, TaK W MpakTHUECKHe 3amanus). llpm HeoOXommmocTu aHanmza (uiabma
MOYET OBITh 3aMEHEH OINMCAaHMEM CHTYallud MEXITHUYECKOIO B3aMMOJEHCTBHs (Ha OCHOBE OIIbITa
PECIIOHJIEHTa, XYAOKECTBEHHOM JHTEpaTypsl W  T.JA.), T[O3BOJSIONIMM  OIICHUTh  CTEICHb
C(OPMHPOBAHHOCTH  HABBIKOB  BJQJECHUSA METOJaMM aHalM3a M BBIABICHHUA  ClEUUPUKU
(YHKIMOHUPOBAHUS W PA3BUTHUA IICHXUKH, MO3BOJSIONIMMU YYHUTHIBATH BIMSHHAE DSTHUYECKUX
¢dakTopoB. Ilpu mnpoBeneHMHM NPOMEXYTOYHOM aTTeCTallMd JUId JIMIl C HapylIeHUEM 3pEeHHs
TECTUPOBAHUE MOXKET OBITh 3aMEHEHO Ha YCTHOE COOECceJ0BaHUE 110 BOIIPOCAM.

Jluna c¢ HapyumleHMsIMH OIIOPHO-IBHUIaTeJIbHOI0 anmapara He HYXIAITCS B OCOOBIX
¢dopMax mpenocraBiieHuss y4eOHbIX MarepuanoB. OJIHAKO, C Y4YETOM COCTOSIHMSI 3/I0pPOBbS 4YacTh
3aHATUM MOXeT OBbITh peaar3oBaHa JUCTAaHIMOHHO (mpu momouu cetu «MHTepHer»). Tak, mpu
HEBO3MOKHOCTH IOCELICHUS JIEKIIMOHHOTO 3aHATHsI 00y4aroluics MOXKET BOCIIONIb30BaTHCSI KPATKUM
KOHCIIEKTOM JIEKIIUH.

[Ipy HEBO3MOXHOCTM TIOCELIEHMS] IPAKTHUUECKOrO 3aHATHS OOydaroluics  J10JDKEH
HPEJOCTaBUTh MMCbMEHHBIM KOHCIEKT OTBETOB Ha BOMPOCHI, IMCbMEHHO BBIIIOJIHEHHOE IPAKTUYECKOEe
3a/laHue.

Jlokmaa Tak ke MOXKET OBITh IpEeIOoCTaBiIeH B MUCbMEHHOW (opme (B Buae pedepara), nmpu
9TOM TpeOOBaHUS K COAEPKAHUIO OCTAIOTCSI TEMM K€, a TpeOOBaHMUS K KadyeCTBY H3JIOKEHUS
marepuaia (MOHATHOCTb, KaueCTBO PEuYH, B3aUMOJEHCTBHE C ayAUTOPUEH M T. J1) 3aMEHSIOTCS Ha
COOTBETCTBYIOIINE TPEOOBaHUS, MPEIBSIBIsAEMbIE K MUCHbMEHHBIM paboTaM (KayecTBO OGOPMIICHHS
TEKCTa U CIHCKA JIUTEPATYPhl, IPAMOTHOCTb, HAJIMUKE WIUTFOCTPAIIMOHHBIX MaTepPHUajIoB U T.1.).

[TpomexxyTouHasi aTTecTamysl Ui JIMI] C HapyHICHUSMH OIIOPHO-IBUTATEILHOTO ariapara
IOPOBOJUTCS Ha OOIMIMX OCHOBAaHUAX, NpPU HEOOXOAMMOCTH TNpOIeaypa 3aueTa MOXKET ObITh
peann30BaHa JUCTAHIIMOHHO (HampuMep, pH MOMOIIM nporpammel Skype).

Jljis 3TOro MO JIOTOBOPEHHOCTH C MpernoAaBaresieM OO0YyYarolIuiicss B ONpEeIeNeHHOE BpeMs
BBIXOJMT Ha CBsI3b JI1 IPOBEACHMS IMpoLenyphl 3adeTa. B Takom ciydae 3ader chaercs B BUJE
cobeceioBaHusl MO BompocaM (cM. (hOpMBI MPOBEICHUS MPOMEXKYTOUHOM aTTecTaluu A JIMI[ C
HapylIeHUsAMHU 3peHusi). Borpoc u npaktuyeckoe 3a1aHre BEIOMPAOTCsl CAMUM IIpenojjaBaTesieM.

[Tpumeuanue: DOHABI OLIEHOYHBIX CPENICTB, BKJIIOYAONIME THUIOBBIE 3aJaHUSI U METOAbI OLIEHKH,
KPUTEPUU OLICHUBAHMS, II03BOJSAIOINIME OLIEHUTh pPE3yJbTaThl OCBOCHMUS JAHHOM JHUCLMUIUIMHBI
obyuaronumucs ¢ OB3 moryTt Bxoauts B coctaB PII/] Ha mpaBax OTAeNbHOTO TOKYMEHTA.

IIporpammy cocraBuia:

A.B. Bypooun — nouent kadeaps! Boiciieid marematuku MOIII kanaunaT Gpu3nko-mMaTeMaTHUYECKUX
HayK, TOLICHT

Penenzenr:

B.K. AprembeB — no1eHT kageaps! Beicueit matematuku MOIII kannuaar puznko-MareMaTuyecKux

HayK, JOILCHT
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