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1. EJIX U 3AJAYHN OCBOEHM A JUCHUIIJTIMHbI

Llenp AUCIUIIINHBI —

® TEOpEeTUYECKas IMOJATOTOBKA W TOJTYYCHHE MPAKTUYECKUX HABBIKOB MO TU((EpPCHIHATBLHBIM |1
WHTETPATbHBIM yPaBHEHUSAM JUIS YCTICIIHOTO YCBOCHUS (PYHIaMEHTATbHBIX, OOIIETEXHUYECKUX H
CHeIUaIbHBIX JUCHUIUIMH Y4eOHOTO IUIaHa, a TAKXKe JJI BO3MOXKHOCTH M3y4YEHHUs CHEIUATbHOMN
JUTEPaATyphl, B Cilydae HEOOXOJMMOCTH CaMOCTOSITEIILHOTO YIriyOJIeHUS MaTeMaTHYeCKUX 3HAHUN
nociie okonyauus BY3a;

® Pa3BHTH JIOTUYECKOE MBIIUICHUE CTYJICHTOB, IIPUBUTH MOTPEOHOCTH TEOPETUICCKOTO 0O0CHOBAHUS
Pa3IMYHBIX SIBJICHUI.

3aia4u JUCIUIUIMHBI —

® CO3JIaHUE Y CTY/AECHTOB JOCTAaTOYHO MIMPOKOH MOATOTOBKHM B 0OJACTH MATEMAaTUKU U BOCIIMTAHUE
JIOCTAaTOYHO BBICOKOW MAaTeMaTH4E€CKOU KyJIbTYPBHI;

e chopmMupoBaTh HABBIKM HCIIOJIb30BAHUS MaTEMaTUYECKUX METOJ0B U OCHOB MaTeMaTUYECKOTO
MO/JIENIMPOBAHHUS B IPAKTUYECKOM I€ATEIBHOCTH;

® [IPUBUTH HABBIKK CAMOCTOSITEILHON pabOThI C INTEPATypPOH 110 MAaTEMATUKE U €€ MPUII0KEHUSIM.

2. MECTO JUCHUILIUHBI B CTPYKTYPE OBPA3OBATEJIBLHOM ITPOT'PAMMEBI (naee
— OIl) BAKAJIABPUATA

JlucruniauHa peann3yeTcsl B paMKax 0a30BOM YaCTH M OTHOCHUTCS K €CTECTBEHHO-HAYYHOMY MOTYJTIO.
Jly11 0cBOEHUS TUCUUILUIMHBI HE0OX0 UMbl KOMIIETEHIIUH, C(POPMHUPOBAHHBIE B PAMKaX MU3y4eHUS
CIIeNYIONINX TUCIHIUINH: «AHATUTHYECKAs reoMeTpus», «JIuHeitHas anredpay, «MaTemaTH4ecKui
aHaJIu3y.

Jucuumnuna «luddepenunanbaple 1 UHTErpajibHbIE YpaBHEHUS» SBISETCS HEOOXOAUMOM Uit
M3ydeHUs: PU3NUECKUX, MHKEHEPHBIX M TEXHUUECKUX JUCITUTIINH.

Hucuunnuna nzydaercs Ha Il kypce B 3 cemectpe.

3.IIEPEYHEHb IINIAHUPYEMBIX PE3YJIbTATOB OBYYEHHUSA 11O JAUCIUIIJIMHE,
COOTHECEHHBIX C INIAHUPYEMbIMH PE3YJIbTATAMU OCBOEHMUA
OBPA3OBATEJILHOU TPOI'PAMMBI

B pesynbrare ocBoenuss OIl OakanaBpuara o0OydarolIUiCS JOJKEH OBIAAETh CIEIYIOIIUMU
pe3ynbTaTaMu O0y4YeHHs 10 AUCIUILITUHE!

Konpr HaumeHoBaHME KOMIIETEHITNT Kon 1 HaumeHoBaHue
KOMIIETEHIIU I WHIUKATOPA JOCTIKEHUS KOMITETEHITHH




VKE-1

Cnoco0eH HCIOaL30BaTh 3HAHUS
€CTCCTBCHHOHAYYHBIX JUCHUILINH,
OpUMCEHATb METOAbI MATEMATHYCCKOI'O
aHaJIn3a U MOACIIMPOBAaHUs,
TCOPCTUYCCKOI'o U
OKCIICPUMCHTAJIILHOI'O UCCIICJOBAHUS B
IMOCTAaBJICHHBIX 3agadax

3-YKE-1 3HaTh: OCHOBHEIC 3aKOHBI
€CTECTBCHHOHAYYHBIX JUCIUTUIMH, METOJIBI
MaTEMATHYECKOI0 aHaIn3a U
MO/ICIIMPOBAHHSI, TEOPETUUCCKOTO U
3KCIIEPUMEHTAIBHOTO HCCIICIOBAHMS
V-VYKE-1 ymers: ncnonb3oBaTh
MaTeEMaTHYECKHE METONBI B TEXHUUECKUX
MPUIOKEHUSX, PACCUUTHIBATH OCHOBHBIC
YHCJIOBBIC XapPaKTEPUCTUKH CIIyYaiHBIX
BEJIMYUH, PelIaTh OCHOBHBIC 3aJ1a4K
MaTEeMaTUYECKON CTaTUCTUKH; PEIIaTh
TUIIOBBIC pacUeTHbBIC 3a]aun

B-YKE-1 Binaners: MerogamMu
MaTEMATHYECKOI'0 aHaIN3a U
MO/ICIMPOBAHMS; METOJIAMH PEIICHHS 3a1a4
aHaJIM3a U pacyera XapaKTePUCTHK
(hU3UYECKUX CHCTEM, OCHOBHBIMU
nprueMaMu 00pa0OTKH SKCIIEPUMEHTAITbHBIX
JTAHHBIX, METOZAMH PabOTHI C
MPUKJIATHBIMU TPOrPaMMHBIMH
MPOAYKTaMHU

OIIK-1

Croco0eH UCII0Ib30BaTh 0a30BEIE
3HAHMS €CTECTBEHHOHAYUHBIX
JTUCLIMILIAH B TPo(ecCHoHaIbHON
JESITEILHOCTH, IIPUMEHSITh METOIbI
MaTeMaTHYECKOI'0 aHaIN3a ’
MOJIEIUPOBAHMS, TCOPETHUECKOI'O U
9KCIEPUMEHTAIBHOTO UCCIICIOBAHHMS

3-OI1K-1 3HaTe 6a30BbIE 3aKOHBI
©CTECTBCHHOHAYIHBIX AVCITUIUINH;
OCHOBHBIE MaTEMaTUYECKUE 3aKOHBI,
OCHOBHbBIC (DU3UUYCCKUE SABJICHMUS,
MIPOIIECCHI, 3aKOHBI ¥ TPAHMITBI UX
MIPUMEHUMOCTH;, CYIITHOCTH OCHOBHBIX
XHUMHYECKUX 3aKOHOB U SIBJICHHMI; METOIbI
MaTEeMaTHIECKOr0 MOJICITUPOBAHNS,
TEOPETHYECKOTO M DKCIEPUMECHTAIILHOTO
HCCIIENOBAHUS

V-OIIK-1 YMmeTh BBISBIATH
€CTECTBEHHOHAYYHYIO CYIITHOCTH MPOOIIEM,
BO3HHKAIOITUX B X0/1¢ TPohecCHOHATHLHOMI
NEeATENBHOCTH, TIPUBJICKATE IS UX
pEIIeHus] COOTBETCTBYIOIIUH (PU3HKO-
MaTeMaTUYECKUH anmnapar

B-OIIK-1 Bmagers MaTeMaTHYESCKAM
arnmapaToM Ui pa3paboTKu Mojemneit
TIPOIIECCOB U SIBICHUH, pelIeHHs
MPAKTHYECKUX 3a/1a4 MPOheCCHOHAIBHOM
JIEITENLHOCTH; HAaBBIKAMH HCIIOJIb30BaHUS
OCHOBHBIX O0IIEe(pU3NIECKIX 3aKOHOB U
MIPUHITATIOB




4. BOCIIUTATEJBHBIA MOTEHIIUAJI JUCIUILINHBI

HanpasJsienus/ueaun 3agauu BocnuTaHuA (KO1) Bocnurare/JbHbI OTEHIMA
BOCIIUTAHUSA AUCUMILIMH
HNHTesuiekTyabHoe - popmupoBanue KynbTypsl | Vcmosnbp30BaHHe BOCITUTATEILHOTO
BOCIIMTAHME yMmcTBeHHOro Tpyaa (B11) MOTEHIHNANA JUCITUTIIAH

T'yMaHHUTapHOTO,
€CTeCTBEHHOHAYYHOTO,
00menpoheCcCHOHATBHOTO U
poeCCUOHAIBHOTO MOTYJIS JJIs
(bopMUpOBaHUS KYJIbTYPHI
YMCTBEHHOTO TpPyJia IIOCPEICTBOM
BOBJICUCHHUS CTY/ICHTOB B yueOHBIE
UCCIIEIOBATEILCKUE 3a1aHMS,
KypCOBbI€ pabOTHI U Jp.

IpodeccuonanbHoe u
TPY/10BO€ BOCIIUTAHHE

- (hopmupoBaHHEe rITyOOKOTO
MMOHUMAaHUS COIMAJIBHOM
ponu mpodeccuu,
MMO3UTHUBHOM M aKTHBHOM
YCTaHOBKH Ha IIEHHOCTH

Hcnonp30BaHne BOCIUTATEIBHOTO
IIoTeHOHUaJla AUCIUIIJINH
€CTECTBEHHOHAYYHOTO H
00menpohecCHoOHATHFHOTO MOTYJIS
TUTS:




U30paHHOHN CIEIUAIBHOCTH, | - (OPMUPOBAHUS TIO3UTHBHOTO
OTBETCTBEHHOTO OTHOIICHUS | OTHOIICHHS K MPodeccuu HHKECHEepa
K npodeccnoHaIbHO M (KOHCTpYKTOpa, TEXHOJIOTa),
nesTenbHOCTH, Tpyny (B14) | noHumMaHus ee coluanbHOU
3HAYUMOCTH U POJIH B OOIIECTBE,
CTPEMIICHUS CIIEI0BATh HOPMaM
npodeccHoHaTBEHOM ITUKH
MOCPEICTBOM KOHTEKCTHOTO
00yueHus1, peleHus MPaKTUKO-
OPHUEHTUPOBAHHBIX CUTYaIlTMOHHBIX
3ama4;

- (hopmupoBaHUS YCTOMUUBOTO
HUHTEpeca K MpopecCHOHaTBHOM
JESITENILHOCTH, CIIOCOOHOCTH
KPUTHYECKH, CAMOCTOSITEIIEHO
MBICITUTh, IOHUMATh 3HAYUMOCTh
npodeccuu mocpeICTBOM
OCO3HAHHOTO BBIOOpA TEMATHUKH
MIPOEKTOB, BHITIOJTHEHUS ITPOSKTOB C
MoCeayIoNel myOTuIHOM
Mpe3eHTalNeN pe3ybTaTOB, B TOM
yucie 000CHOBAaHUEM MX COITMAITBHON
Y TIPAKTHYECKON 3HAYHMOCTH;

- (hpopmupoBaHUST HABBIKOB KOMaHIHOM
paboThl, B TOM YHCIIE peaTn3aiun
pa3IMYHbIX IPOEKTHBIX posiel (Jiuaep,
UCIIOJIHUTEIIb, aHAJIUTHUK U TIP.)
MOCPEJCTBOM BBITIOJTHEHUS
COBMECTHBIX ITPOEKTOB.

2. Ucnonb30BaHuE BOCIUTATEIHLHOTO
MOTEHIIaa JUCITUTLINHBI
«DKOHOMHUYECKHUE U NPABOBbIE OCHOBBI
MEIAUIIMHCKOM e TeIbHOCTH,
«DKOHOMHUYECKHUE U NPABOBbIE OCHOBBI
npodeccnoHanbHOM NeSTeIbHOCTHY,
«YmpaBieHue, opraHu3anus u
IUTAHUPOBAHHE MTPOU3BOJICTBAY U JIP.
TUISL:

- popMUpOBaHUS HABBIKOB
CUCTEMHOT'O BUJICHUS POJIU U
3HaYUMOCTHU BbIOpaHHOH mpodeccuu B
COILMAIIbHO-9KOHOMHYECKUX
OTHOIICHHSIX uYepe3 KOHTEKCTHOE
oOyueHue

Opranu3anyus MHTEPAKTHBHBIX MEPONIPUATHI W peajM3alus CeHAJTM3HPOBAHHBIX 3aaHMii ¢
BOCIIMTATEIbHBIM H COLUMAIbHBIM AKIIEHTOM:

1. Opranusanust ¥ NPOBEJACHUE HAYYHO-TIPOCBETUTEILCKUX MEPONPUATHI, B TOM 4YMCIE pPa3BUTHE
($U3nIeCcKOro, MaTEMaTUYECKOTO, XUMUYECKOT0, XUPYPTUIECKOT0, CY/1IeOHO-METUIIMHCKOTO KPYXKOB U
Ap.

2. Opranusaiys 1 IpoBeeHIe MEPONIPUATUN, HAPaBJIEHHBIX Ha BOBJIEUCHUE CTYJACHTOB B HAYYHYIO,
Hay4YHO-HMCCIIeI0BATEIbCKYIO JeSITeIbHOCTh C 1 Kypca, B TOM uuciie HaydHoro Typuupa MUATD HUAY



MUDU u ap.

3. Mognepsxka u pazsutue CryaeHueckoro Haydroro oomectsa MATD HUAY MUDU.
4. Opranuzanusi HayYHO-IIPAKTUYECKUX KOH(EPEHLUH, KPYTIBIX CTOJIOB, BCTPEY C BBIIAIOIIUMHUCS

YYCHBIMU U BCAYIIUMHU CIICHHUAIIMCTAMU OTpacneﬁ.

5. Opranu3zanus v MpoBeICHUE MPEIMETHBIX OJIMMITHA]] ¥ KOHKYPCOB MPO(PECCHOHATHHOTO MacTEPCTBA.

5. OPBEM JIUCHUIIYIMHBI B 3AYETHBIX EIMHUIIAX C YKASAHUEM KOJIMYECTBA
AKAJEMHUYECKHUX YACOB, BBIIEJEHHBIX HA KOHTAKTHYIO PABOTY

OBYYAIOIIINXCSA C TIPENOJIABATEJIEM (II0 BHJIAM 3AHATHN)

CAMOCTOATEJBHYIO PABOTY OBYYAIOIIUXCH

U HA

Buna padotsl

KoandyecTBo 4acoB
Ha BUJ padoThI:

KonTakTHasi padoTa o0y4alonmxcsi ¢ mpenogaBareieM

AyIUTOPHBIE 3aHATHS (6Ce20) 180
B ToMm umncne:
JIeKYuu 32
npakmuyecKue 3aHamus 32
1abopamopHvle 3aHAMuUs 0
IIpomMe:xxyTouHasi aTTecTANUSA
B ToMm umncne:
3auem
3a4em ¢ OyeHKou
IK3aAMEH 36
CamocrosiTesibHasi padoTa 00y4yaroumxcst
CamocTosiTe/ibHasi padoTa 00y4Yalouuxcs 44
Bceero (uachbl): 144
Bcero (3aueTHbIe eIUHUIbI): 4

6. COAJEP) KAHUE JUCIUIIJIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM (PA3JIEJIAM)
C YKAZAHHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA AKAJEMUYECKHUX YACOB

W BUJIOB YUEBHBIX 3AHATHIA

6.1. Pazoensl oucyuniunst u mpyooemKoCcms no 6U0aMm y4eOHbIX 3aHAmMUIL (6 AKadeMuyecKux 4acax)

Heneas HaumenoBanue pasaena / Bupabl yueoHoii padoThI
TeMbl JTHCIUNIUHBI
Jlex IIp JIab Bueayn | CPO
1-2 Beenenue. Onpenesnenust 2 2 0 0 3
1-2 BBenenue, ocCHOBHBIE 2 2 0 0 3
OTIpeIeNIeHUs] ¥ IPUII0KEHUS.
3-7 YpaBHeHus 1 nopsiika 10 10 0 0 15
3 C paznensromuMucs 2 2 0 0 3
nepeMEHHBIMU
4 OnHOpOTHBIE 2 2 0 0 3
5 B nonnbix quddepennnanax. 2 2 0 0 3
HHTerpupyromuin MHOXUTEb
6 JIuneiinble ypaBHeHUs 1 2 2 0 0 3
nopsika. YpasHeHus bepHyim.
7 3agaua Komu 2 2 0 0 3




8-10 |J/ImHeiliHble ypaBHEHHS 6 6 0 0 6
BBICHINX OPSIAKOB

8 OnHOpOTHBIC ypaBHEHUS C 2 2 0 0 3
MOCTOSTHHBIMH
KodppumeHTaMu
9-10 |HeomHOpomHBIC ypaBHEHHUS C 4 4 0 0 3
MMOCTOSTHHBIMH

KoapunrenTamu. Meron
BapHallMy MMOCTOSTHHBIX. MeTo T
HEOTIpeIeIIEHHBIX
Kod(PHUIIHEHTOB.

11-13 [Cucrembl JUHEHHBIX 6 6 0 0 6
ypaBHeHwmii 1 mopsiaka

11 OmHOPOTHBIE CHCTEMBI C 2 2 0 0 3
MOCTOSIHHBIMU
ko3¢ puLmeHTamMu.

12-13 |HeogHOPOJHBIE CHCTEMBI. 4 4 0 0 3
Bapuarnus OCTOSHHBIX U METO/T
HEOIPeICTICHHBIX
K03(h(HUIIHEHTOB.

14 YcroitunBocTh 2 2 0 0 3

14 VCTOHYNBOCTE HOJIOKEHUS 2 2 0 0 3
paBHOBECHS 4epes
nuHeapu3anuio. Ga3oBbie
MOPTPETHI CUCTEM 2X2 C

MOCTOSTHHBIMH
ko3 durmenTamu.

15-16 |HMHTerpajbHbIe ypaBHEHUSI 6 6 0 0 11

15 Knaccudukarus THHEHHBIX 2 2 0 0 3

UHTErpaibHbIX YpaBHEHUN
[IpeoOpa3oBanue ypaBHEHUS

BosbTepa B O/Y.
15-16 |YpaBuenus Opearonapma. 2 2 0 0 4
16 VYpasuenust Bosbrepa. 2 2 0 0 4
Bcero 32 32 0 0 44

Ipum.: Jlex — nexyuu, Ilp — npaxmuueckue 3anamus | cemunapwi, Jlab — nabopamopuvie 3anamus,
Bueayo — eneayoumopnasa konmaxkmmuas paboma, CPO — camocmosamenvuas paboma.

6.2. Cooepitcanue oucyuniunsl, CMpyKmypupoeanHoe no pazoeinam (memam)
Jlexyuonnwlii Kypc

HanmenoBanue pa3neina / Conepxanue

Heneasn
TeMbI JUCIHHILINHBI

1-2 BBenenue, onpenenenust

1-2 BBenenue, ocHoBHbIE onipeiesieHust 1 |OnpeaeneHrue TUIIOB YPaBHEHUH C

TIPUIIOKEHHUS WUTIOCTPALIMSIMU M IPUMEpaMU pellieHnid. 3aiaya
Komm. 3akon HeroTOoHa 0 HarpeBaHnu u
oxJiaxieHuu. Bropoit 3akoH HproToHa.
PagnoaktuBHbIM pacniaf. /luHamMuKka NOMyJISLNAHN.
Manbry3nasckas Mozienb pocta. Moaens
JIOTUCTUYECKOT0 pocTa. ['eoMerpuueckas
uHTepnpeTanus qudhepeHInaIbHOT0 ypaBHEHUS

7



nepsoro nopsjaka. Hekotopsie npumMepsl
IOCTPOEHHUS 110JIs1 HanpaByieHui. CTaliuoHapHbIe
peieHus. Penienust, KOTOpble OIPEIEICHBI
HESIBHO.
3-7. |YpaBHeHus 1 nopsiaka
3. VYpaBHEHUS ¢ pa3AeAIOLUMUCS Merton pelieHusl ypaBHEHUHN € pa3/IeNsIFOIIUMUCS
[IepEMEHHBIMU nepeMeHHbIMU. [Iprumepsl.
4. OnHOpOIHBIE MeTop! pemeHnst O JHOPOAHBIX YPaBHEHHUN
) B nommbIx quddepennnanax. Kpurepuii Toro, 4to ypaBHEHHE €CTh B IIOJIHBIX
HHTerpupyromuii MHOKHUTEIb middepernnanax. MeTo1 peneHus Takux
ypaBHeHuH. HTErpupyromui MHOKUTEIb.
[Ipumepsl.
6. Jluneiinsle ypaBHeHUs 1 nopsiaka. Meronp! penieHus JMHEMHOTO ypaBHEHUS |
VYpasuenust bepuymiu. nopsaka. Merosa Bapuayy Mporu3BOIbHBIX
IIOCTOSIHHBIX. Y paBHEHUs bepHyiun u Pukkaru.
7 3anava Komm Teopembl cyniecTBOBaHUS U €AMHCTBEHHOCTH.
8-10 |JImHelinble ypaBHEHUs BHICHINX MOPSIKOB
8 OnHopoHbIe YpaBHCHMA C|JIuHeiiHass  HE3aBUCMMOCTh W BpoHCcKkuaH.
MOCTOAHHBIMHU KO QULHMEHTaMH OCHOBHBIE  CBOWCTBA  PEIIEHWHA  JIMHEWHBIX
OJHOPOJIHBIX ypaBHEHUW. DyHAAMEHTAIbHBIN
Ha0Op pernIeHHi.
9-10 |Heomuopomubie ypaBHEHUS c|Merox Bapuanuu Npou3BOJIbHBIX TOCTOSHHBIX U
MMOCTOSIHHBIMU K03 HUIHEHTaMH. | METO HEOTIPEAEIEHHBIX KO3()(DUIIMEHTOB.
Merto Bapuanuu noCcTosIHHbIX. MeTo
HEOIPEACICHHBIX KOY(PDHUIIUCHTOB.
11-13 |CucTeMbl JHHEHHBIX YPAaBHEHHU I MEPBOro MOPsAIKA
11 ORHOPOJHBIC CHCTEMBI C Jlunelinas He3aBUCUMOCTh U BpoHCKHaH.
TIOCTOSHHEIMH KOS QHIHEHTaMH OCHOBHBIE CBOMCTBA PEIICHUI TUHEHHBIX
OJHOPOJHBIX cucTeM. DyHIaMEeHTAIbHBI Ha0Op
pemeHuit. OTHOPOAHBIE CUCTEMBI C TIOCTOSIHHBIMU
koddumentamu. Meto penieHus.
12 HeonHopoaHbie cCTEMBI € Merton Bapualiuy NpoOU3BOJIbHBIX TOCTOSIHHBIX U
MMOCTOSTHHBIMH KO3 puIimeHTaMu METOJ] HEOIpeACIEHHBIX KO3(PHUITUESHTOB.
14 YcToi4nBOCTh
8 YCTOHYUBOCTD TOYEK MOKOSI UccnenoBanue ycTOMYMBOCTH MOJIOKEHUS
paBHOBeECHS uepe3 nHeapu3aiuio. Pa3oBbie
MOPTPETHI CUCTEM 2X2 € MOCTOSHHBIMU
kodpunmentamu (hoxyc, IEHTp, CeII0, Y3e,
BBIPOKICHHBIN y3€I1)
15-16 |HAHTerpajbHble ypaBHEHHUSs
15 Kiaccugpuxanms . JIMHeNHBIX | KjaccuduKaIys JIMHEHHBIX HHTErPATbHBIX
MHTETPaIbHbIX YPAaBHEHUN ypaBHEHHit
15-16 |YpaBHenus Dpenronsma. Vpasuenus ®@pearosbMa BTOPOro pojia ¢
BBIPO’KJICHHBIMU siipaMu. CoOCTBEHHbIE (PYHKIIMU
U XapakTepuctuieckue uncia. OqHOpoIHbIE U
HEOJIHOPOAHbIE ypaBHeHMsI Dpenroapma.
AnbrepHatuBa @penronsma. tepupoBanHbie
siipa U pe30JIbBEHTA
16  |YpaBHenus Boibreppa I[Ipeobpasopanue ypaBHeHus Bonbsreppa B OJ1Y.
WrepupoBaHHbIE SApa U pE30JIbBEHTA

HpakmuquKue/cemuHapCKue 3AHAMUA




Hexeust HanumenoBanue pa3snena / Copaepixanue
TeMbl JUCHUIIMHBI
1-2 BBenenue, onpenenenust
1-2 BBenenue, ocHOBHBIE onpeeneHus U |3akoH HploToHA 0 HarpeBaHUM U OXJIAXKICHUH.
MIPUIIOKEHHUS Bropoi 3akoH Herotona. PannoakTuBHbIi
pacnan. JluHamuka nonyisiuu. MaiabTy3uaHcKast
MoJienb pocTa. MoJienb JOTUCTUYECKOTO POCTa.
I'eomerpuueckas MHTEpIIpETALINS
QG QepeHInanbHOTO YpaBHEHHS IIEPBOTO
NOPsJIKA.
3-7. YpaBHenus 1 nopsigka
3. VYpaBHEHHUS ¢ pa3AeSIOLUMUCS MerTon peuieHus: ypaBHEHUH € pa3/IeNsIFoIIUMHUCS
MIepEeMEHHBIMU NEPEMEHHBIMH.
4. OpHOpOIHBIE Mertozp! pemeHns 0JHOPOAHBIX YPaBHEHHUM
) B nonnbix quddepennnanax. Kpurepuii Toro, 4to ypaBHEHHE €CTh B IIOJIHBIX
HHTerpupyromuii MHOKHUTEIb muddepennnanax. MeTo petieHus Takux
ypaBHeHUHN. HTErpupyrommui MHOKHUTEINb.
[Ipumepsl.
6. Jluneiinsle ypaBHeHus 1 mopsika. Meronp! penienus JMHEMHOTO ypaBHEHUS |
VYpasuenust bepuymiu. nopsaka. Merosa Bapuay Npou3BOIbHBIX
IIOCTOSIHHBIX. Y paBHeHUs bepHyum u Pukkaru.
7 3anaya Komm VYpaBHeHus nepBoro nopsaka. Pemenus 3agaun
Kommn.
8-10 |J/ImHeiiHble ypaBHEHHS BHICIINX MOPAIKOB
8 OnHopoiHbIe YPaBHEHUA C|MeTo bl pelieHus.
MTOCTOSTHHBIMH KO3 pHuIimeHTaMu
9-10 Heomnopoansie ypaBHEHUS c|Metoa Bapranuu MpoOU3BOIBHBIX TOCTOSIHHBIX U
MTOCTOSIHHBIMU K02 PHUIHEHTaAMH. | METOI HEOIIPEAEIEHHBIX KOI(QPHLNEHTOB.
Merto Bapuanuu noCcTosIHHbIX. MeTo
HEOIPEACIICHHBIX KOY(PPUITUESHTOB.
11-13 |CucreMbl JMHEHHBIX YPABHEHHI MEPBOro MOPsAKa
11 OI[HOpO,Z[HI)Ie CUCTCMEI C MCTOI[ peleHus.
MTOCTOSTHHBIMH KO3 puIimeHTaMu
12 HeonHopoaHblie cucteMsl ¢ Meroa Bapuauy MpoOU3BOJILHBIX TOCTOSIHHBIX U
MMOCTOSTHHBIMH KO3 puIimeHTaMu METOJ] HEOIpeACIEHHBIX KO3(PPHUITUESHTOB.
14 YcroiiunBoCTh
8 Y CTONYHMBOCTE TOYEK ITOKOSI HccnenoBanue ycTOMYMBOCTH MOJIOKEHUS
paBHOBeCHs uepes3 IMHeapu3anuto. PazoBble
HOPTPETHI CUCTEM 2X2 ¢ HOCTOSIHHBIMU
kodpumentamu (hoxyc, IEHTp, CEII0, Y3e,
BBIPO’KJICHHBIN y3€I1)
15-16 |HAHTerpajbHbie ypaBHEHHUS
15 Knaccugukaums _ JMHEHHBIX | KnaccupuKaiys TMHEHHBIX HHTErPaTbHBIX
UHTETPaJIbHbIX YpaBHEHUN ypaBHEHHit
15-16 |YpaBHenus Dpexaronpma. Vpasuenus ®@pearosbMa BTOPOro poja ¢
BBIPO’KJICHHBIMU siipaMu. CoOCTBEHHbIE (PYHKIINN
U XapakTepuctuieckue uncia. OqHOpoIHbIE U
HEOJIHOPOAHbIE ypaBHEeHMs Dpenroapma.
AnbrepHatuBa @penronsma. MrepupoBanHbie
siipa U pe30JIbBEHTA
16  |YpaBHenus Boibreppa [Ipeobpasopanue ypasHeHus Bonbreppa B OJY.

I/ITCpI/IpOBaHHBIe AApa U p€30JIbBECHTA




7. IEPEYEHD YYEBHO-METOAUYECKOI'O OBECIIEYEHUSA JJIA
CAMOCTOSTEJBHOM PABOTBI OB YUAIOIIMUXCS O JUCHUILINHE

CryzneHTaMm peKOMEHAYIOTCS CIEAYIOIINE METOJUUYECKUE ITOCOOUs, TIOATOTOBICHHBIE TPETO1aBATEIIMU

kadeapsl BBICIICH MAaTEMATHKU:

1. Bypooun A.B. [Huepgepenyuanrvnvie ypasuenus. Koncnexm nexyuii no xypcy «Bovicuas
mamemamuxay. 4. 1. Oonunck: HATO, 2003.

2. bypooun A.B. Jupgpepenyuarvnvie ypasnenus. Kowcnekm aekyuti no Kypcy «Buicwas
mamemamuxay. 4. 2. Oonunck: UATO, 2007.

8. POHJ OLHEHOYHBIX CPEACTB JIsI  ITPOBEJAEHUA TEKYIIEHL W
MMPOMEXYTOUYHOU ATTECTAIIUM OB YYUYAIOILIIUXCSA IO AMCIUITIJIMHE

8.1. CBsa3b Mexay popMupyeMbIMU KOMIIETeHIUSIMA U GOpMAaMU KOHTPOJISI MX OCBOEHHSA

Ne KonTtpoJsiupyemsie pa3ieiibl HNuaukaTop A0CTHKEHUS HanmenoBanmne
n/n (TeMBbl) TUCHUTLTHHBI KOMIETEeHIHH OIIEHOYHOT'0 CPe/ICTBA
TeKyLleH 1
MPOMEKYTOYHOM
aTTecTaluu
Texymasi atrecranusi, 3 ceMecTp
1. VYpaBHenus 1 nopsika. 3-VKE-1; ¥-VKE-1; B-YKE-1 KP 1
3-0OIIK-1; Y-OIIK-1; B-OIIK-1
2. YpaBHEHHUSI BHICIIMX CTETICHEH. 3-VKE-1; ¥V-VKE-1; B-VKE-1
Cuctembl. Y CTOHYHUBOCT. 3-OIIK-1; V-OIIK-1; B-OIIK-1 KP 2
3. WuTerpanbHbie ypaBHEHUS 3-YKE-1; ¥-VKE-1; B-VKE-1

3-OI1K-1; Y-OIIK-1; B-OIIK-1
IIpome:xxyTouHasi aTTecTanus, 3-ii cemecTp

DK3aMeH 3-VKE-1; V-YKE-1; B-VYKE-1 |9k3amMeHaniuOHHbII
3-OIK-1; V-OITK-1; B-OTIK-1 |guaer

8.2. TunoBbie KOHTPOJIbHbIE 32JaHUS] WM HHbIEe MaTePUAJIbI, He00X0AMMbIe 1JIsl OLleHKH 3HAHUIA,
YMeHHI U HABbIKOB, XaPaKTEePU3YIOIIHUX 3TANbI (POPMUPOBAHUS KOMIIETEHIIHI

@OHJT OLEHOYHBIX CPEACTB MO JUCHMILUIMHE OO0ECIeYMBAET MPOBEPKY OCBOCHHUS IJIAHUPYEMBIX
pe3ynbTaToB 00y4deHHs] (KOMIIETEHIMI U UX MHAMKATOPOB) MOCPEACTBOM MEPONPUITUN TEKyLIeH U
MIPOMEXKYTOYHOM aTTeCTAllUU 110 AUCLIUILIHHE.

OI_[eHOLIHHe cpeacTtBa NpUBCIACHLI B HpI/IJ'IO)KeHI/II/I «®DoHJ OLIECHOYHBIX CpCaACTB».

8.3. MeToauueckne MaTepuajbl, onpeiessiioue MPoueIypbl OleHUBAHUS 3HAHUI, yYMeHHId,
HABBIKOB M (MJM) ONBITA [JeSTeJbHOCTH, XAPAKTePH3YWIIUX IJTanbl (OPMHUPOBAHUS
KOMIIeTeHII M

— MHWroroBas arrecranus 1Mo TUCIHHMIUIMHE SBISETCS HHTETPAIBHBIM IOKA3aTelIeM KayecTBa
TEOPETHYECKUX M MPAKTUYCCKUX 3HAHWH M HABBIKOB OOYYAIOMIMXCS IO TUCIHILIMHE |
CKJIaJIBIBACTCSI U3 OIICHOK, IMOJIYYCHHBIX B X0JI€ TEKYIIeH U MPOMEKYTOUHOM aTTeCTaIlUH.

— Tekymas aTrecTanus B CEMECTpE IMPOBOJMUTCSA C IIEJBI0 00ECHeueHHs] CBOECBPEMEHHOU
0o0paTHOW CBSI3M, Ui KOPPEKIMH OOYUYCHHsI, aKTHBHM3AIlMd CaMOCTOSTEIBHOW pabOThI
oOyJaromuxcs.

— TIlpomexyrouynas arrecTanus TNpeAHA3HAYCHA IS OOBEKTUBHOTO TIOATBEPIKICHHS U
OIICHUBAHMS JIOCTUTHYTBIX PE3YJIbTATOB OOYYEHHUS TIOCIE 3aBEpIICHUS H3y4YCHUS
JMCIUTUIAHBIL
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— Tekymas arrecTanus OCyIECTBISETCS BA pa3a B CEMECTP:
o koHTposabHas Touka Ne 1 (KT Ne 1) — BeicTaBiisieTcsi B 2JIEKTPOHHYIO BEIOMOCTb HE
no3aHee 8 Henmenu ydeOHOro cemectpa. Briodaer B ceOsi OLIGHKY MEpOIPUSATHI
TEKYIIEr0 KOHTPOJISl ayJTUTOPHON M CaMOCTOSITEIbHOM pabOThl 00y4aromIerocs mo
paznenamM/TeMaM yueOHOU quctuiuiuHbl ¢ 1 mo 8 Henemo yueOHOTO cemecTpa.
o koHTposbHas Touka Ne 2 (KT Ne 2) — BeicTaBiisieTcsi B 3JIEKTPOHHYIO BEIOMOCTb HE
no3nHee 16 Henmenu yueObHOTO cemecTpa. Britouaer B ce0si OLICHKY MEpOTPUSTHIA
TEKYIIET0 KOHTPOJISI ayTUTOPHON M CaMOCTOSITEIbHON pabOThI 00y4aromierocs o
paznenamM/TeMaM ydeOHOU TUCIMIUTUHEL ¢ 9 o 16 Hemenro yueOHOTO cemecTpa.
— PesymbraThl TekymeW W NMPOMEXKYTOYHOH AaTTECTAllMH IMOABOAATCS IO IIKane OajuIbHO-
PEUTHHTOBOM CUCTEMBI.

JTan peiiTHHIOBOI cHcTEeMBbI / Heneasn Bbana
O1eHoYHOE CPeCTBO MuHiMyM* Makcinys™*
Tekymasi aTrecranus 1-16 36 - 60% ot 60
MaKcHMyMa

KonTpoabHas Touka Ne 1 7-8 18 (60% ot 30) 30
KPI 8 18 30
KonTpoabHast Touka Ne 2 15-16 18 (60% ot 30) 30
KP2 16 18 30
IMpome:kyTouHast aTTeCTALUS - 24 — (60% 40) 40
DK3aMeH -

OK3amenayuonnvlll bOurem - 24 40
HUTOI'O no aucuunjinHe 60 100

* - MUHMMaJIbHOE KOJIMYECTBO OAJJIOB 3a OI[EHOYHOE CPEACTBO — ATO KOJMUYECTBO 0ayuioB, HAOpaHHOE
oOyJaromumcsi, TpU KOTOPOM OIIGHOYHOE CpPEACTBO 3aCUYMTHIBACTCS, B NPOTHBHOM Cllydae
00yJaromuiics TOHKEH JIMKBUINPOBATH TIOSBUBIIYIOCS aKaJeMHUYECKYIO 33JJ0JDKEHHOCTh 110 TEKYIIeH
WA TPOMEKYTOYHOM aTTecTali. MHHUMaIbHOE KOJIMYECTBO OAIJIOB 33 TEKYIIYIO aTTECTAIUIO, B T.4.
OTJIeIbHOE OIIEHOYHOE CPEJICTBO B €€ COCTaBe, U NMPOMEXKYTOUHYIO aTrTecTanuio coctasiuser 60% ot
COOTBETCTBYIOIIUX MaKCUMAaJIbHBIX OAJIIOB.

8.4. lllkana oueHKH 00pa3oBaTeIbHBIX J0CTHKEHUI
Hrtoroas arrecramms 1o nucuuruinHe oneHuBaetcs mo 100-6amibHOM 1IKajae W MpeacTaBiIsieT

CYMMY 6aJ'IJ'IOB, Sapa6OTaHHLIX 06y‘laIOH_[I/IMC$I IIpHU BBIIIOJTHCHUU 3aI[aHHﬁ B paMKax TeKymeﬁ u
HpOMe)KYTO‘IHOﬁ aTTeCTalluu

Cymma Ouenka no 4-x d6annvHol wikane Ouyenka | Tpebosanus K ypoenio océoenus
oannoe ECTS | yuebnoii oucyunnunui

OreHKa «OTJINYHOY BBICTABIISAETCS
oOyyaromiemycs, €clu OH rTy0oKo
U TIPOYHO YCBOMJI IPOTPAMMHBII
MaTepHall, UCUEepIbIBAIOLIE,
MOCJIeI0BaTEIbHO, YETKO U
JIOTHYECKU CTPOMHO €ro U3Jaraer,
YMEET TECHO YBSI3bIBaTh TEOPHIO C
MPAaKTUKOH, UCTIONIB3YET B OTBETE
MaTepHual MOHOrpaduIecKkoi
JUTEPATYPHI

90-100 5- «omauunoy/ «3aumenoy» A
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85-89 B
4 - «xopowoy/
«3aUmeHo»
75-84 C
70--74
65-69 b

OlLieHKa «XOpOIII0» BHICTABIISIETCS
00yyJaroniemMycsi, €Cii OH TBEPIO
3HAeT MaTepuall, FPaMOTHO U IO
CYILIECTBY U3JIaraeT €ro, He
JIOTIyCKasi CYIECTBEHHBIX
HETOYHOCTEW B OTBETE HA BOIIPOC

3 - «y0osremsopumenvhoy/

60-64 «3a4meHo» E

OrneHka «yA0BIETBOPUTEIHHOY
BBICTABIIACTCS 00yJaromeMycs,
€CJIM OH UMEET 3HAHUS TOJIbKO
OCHOBHOT'O MaTepuaia, HO He
YCBOMJI €T0 JIeTaleH, T0IyCKaeT
HETOYHOCTHU, HEIOCTATOYHO
IIpaBWIbHbIE POPMYIUPOBKH,
HapyLEeHNs JIOTUYECKOU
MOCJIEIOBATEILHOCTH B U3JI0KEHUH
IIPOrpPaMMHOTO MaTepuaia

2 - «HEYO0BIIeMBOPUMENLHOY/
«He 3a4meHo»

0-59

OreHKa «HEy/10BIETBOPUTETHHO
BBICTABIIACTCS 00yJaroneMycs,
KOTODPBII HE 3HAET 3HAYUTEIIbHOU
YacTH NMPOTPaMMHOI0 MaTepuara,
JIOTTYCKaeT CYIIECTBEHHbIE
omn6ku. Kak nmpasuiio, orieHka
«HEYJIOBJIETBOPUTEIBHO» CTABUTCS
00yyaromumcsi, KOTOpble HE MOTYT
MIPOJIOJKUTH 00yUueHue 0e3
JIOTIOJIHUTENbHBIX 3aHATHH 10
COOTBETCTBYIOLIECH TUCUUILUINHE

9. MEPEYEHb OCHOBHOH M JIONOJHHUTEJIBHOW YUYEBHOM JMTEPATYPBI,

HEOBXOIUMOM JJ11 OCBOEHMS JUCIIATLINHBI

a) 0CHOBHAsA yueOHas iumepamypa:

1. ®OumummoB A.®D. COopHuk 3amad nmo auddepeHnralIbHbIM ypaBHEHHSIM. MockBa-HkeBck:
«PerynsipHast u xaoTuueckas auHamukay, 2005. (3 ax3.); M.: Hayka, 1992. (500 5k3.)

0) oononnumenvHan yueonas numepamypa:

2. lemunosuy, b. I1. [luddepeninanbabie ypaBHeHus: yueOHOe mocodue aist By30B / b. I1. JlemumoBuy,
B. II. MoaenoB. — 6-¢ u3n., crep. — Cankt-IlerepOypr: Jlanb, 2022. — 280 c. — ISBN 978-5-8114-
9441-5. — Teker : anekTpoHHbI // JlaHp @ »nekTpoHHO-OuMOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/195426 (nata obpamenus: 10.01.2023). — Pexxum goctyma: s aBTOPU3.

OJIb30BaTEJIEN.

3. bypooun A.B. uddepenunansusie ypaBHeHus. Koncmekr neknuii mo kypey «Beicmas

Matematukay. U. 1. Ooaunck: UAT, 2003.

4. bypooun A.B. [IuddepenumansHbie ypaBHeHUs. KoHcmekT nekuuit mo kypcy «Bbicmias

Matematukay. U. 2. Oouunck: UATD, 2007.

10. IEPEYEHb PECYPCOB HMH®OPMAIIMOHHO-TEJIEKOMMYHUKAIITMOHHON
CETH «HMHTEPHET» (JAJIEE - CETb «MHTEPHET»), HEOBXOIUMBIX JJISA

OCBOEHMSA JUCHUITVINHBI
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He tpebGyercs

11. METOAUYECKHUE VYKA3AHUA [JId OBYYAIOIIUXCA 11O OCBOEHUIO
JUCIHHUIIVIMHBI

Jlexiu. Ilpu M3ydeHHMH AMCUUIUIMHBI HEOOXOJMMO KOHCIIEKTHPOBATh JIEKIMM, KPaTKO 3aIlMChIBAs
OCHOBHBIE OmpeaeNeHus, (OPMYIHMPOBKM TEOPEM W OCHOBHBIC ITYHKTHI HMX J0OKa3aTesdbCTB. Jlis
IIOHUMAaHMs MaTepuaa JEKIHI U ero Ka4eCTBEHHOT0 YCBOSHMSI PEKOMEHTyeTCs 3a JIEHb JI0 CJIEIYIOLIEei
JIEKUUU MPOYUTATh U MOBTOPUTH MaTepuaj MO KOHCHEKTY. B ciyuyae BO3HMKIIMX BOIPOCOB M3YYHTh
TEOPETUUECKUI MaTeprall 10 y4eOHUKY 100 MOJYyYUTh KOHCYJIbTAIMIO y IpenoaBareis. XKenareapHo
JOTIOJTHUTEIHHO TIPOYUTHIBATH MAaTEPUaII IO PEKOMEHIOBAaHHBIM y4eOHUKAM.

[pakTnyeckue 3aHaTHs. [Ipy MOAroTOBKE K MPAaKTUYECKUM 3aHSTUSIM HAJI0 MPOYUTATh TEOPETUUECKHUI
MaTepuai 1o TeMe U MPOCMOTPETh MaTepHalIbl MPEIbIIYIEro CEMUHAPA U TOJIBKO MOTOM MPUCTYNATh K
BBINIOJIHEHUIO JOMAallIHEero 3ajnaHus. Ha mpakTuueckux 3aHATHAX aKTUBHO y4YacTBOBaTh B pabore
IPYIIbI, B CIy4yae HEBBIMOJIHEHMs OTACIbHBIX 3aJaHUil 3aJaBaTh BOIPOCH! MpernojaBaTennto. BaxHoe
3HAYEHUE HUMEET CBOEBPEMEHHOE BBINOJHEHUE HWHAMBUAYAJIbHBIX IOMAIIHUX 3afaHui. TumoBble
3alauyd  MHJIUBUIYAJIbHOTO JIOMAlIHEro 3aJaHus pa30MparoTcs Ha MPAKTUYECKUX 3aHSITHIX.
Heobxonumo TiiarensHO pa3o0paThbCsi U BBINOJHUTH CBOE aHAJIOTMYHOE 3aJaHHe B YCTAHOBJIEHHBIN
npernojaBaTesieM cpoK. BelnosiHeHHOe MHAMBUAYAJIBHOE 3a/JaHUE — HEOOXOIMMOE YCIOBHUE JOMYyCKa K
9K3aMEHY.

KonTtponbHas paborta. IIpu moAroroBke K KOHTPOJIBHOM HEOOXOIMMO TMOBTOPUTH TEOPETHUECKUI
MaTepuai Mo JEeKUUsIM U ydeOHHKaM, POCMOTPETh TUITMYHbIE 3a]]au [0 TeMe, KOTOphIE pelliaInuch Ha
3aHATUSIX U B JOMAITHUX 3a/IaHUSX, PEIIUTh HECKOJIBKO 33/1a4 TI0 TeMe U3 COOPHUKA MHIAUBUIYaTbHBIX
3aJaHUH.

Ox3ameH. [Ipy moAroToBke K 3K3aMEeHY HEOOXOAMMO H3YYUTh TCOPETUUYECKUM MaTepuall, KOTOPbII
BBIHOCHUTCS Ha 9K3aMEH, 10 KOHCIEKTY JIeKIHii. J[J1s1 mydiiero noHMMaHus WK B CIy4ae BOZHUKHOBEHUS
BOIIPOCOB 0OpaTUTHCS K peKOMeHAyeMbIM ydeOHukam win MHTepHer-pecypcam. Ha xoHCynbTanumsax
aKTUBHO BBISCHATH BO3HUKIINE BOMPOCHL. DK3aMEH SBJISETCS HTOTOBOM aTTecTaluel 1o mpeaMeTy 3a
ceMecTp, MOATOMY OH TpeOyeT cucTeMaTH3alluu BCETo JIEKIIMOHHOTO U MIPAKTHYECKOTO MaTtepuaina. J{is
yCIEWHON clayu »dK3amMeHa TpeOyercs cucTemaruueckas paboTa B ceMecTpe, aKTHBHas
camocTosiTelibHasg pabota ¢ yyeOHukamu wiu MuTepHeT-pecypcamu. CoBEpIIEHHO HEOOXOAUMO IS
MOATOTOBKH K 9K3aMEHY BIYMYHBO M BHUMATEJIHO BBIMOJIHUTh HHIUBUIYAIbHOE JOMAIIHEE 3aJaHNUE.
3aa4u 1o TUILY 3TOTO 3aJ]aHMsl YaCTO BCTPEUAIOTCS Ha HK3aMEHE.

12. MEPEYEHb HH®OPMAIIMOHHBIX TEXHOJOI'U, MCHOJIb3YEMBIX IIPH
OCYHECTBJIEHUHU OBPA3OBATEJIBHOI'O IPOHECCA IIO JUCHUILIJIMHE,
BKUIIOYAS ITIEPEYEHDb [TPOT'PAMMHOI'O OBECIIEYHEHUA U HHOPOPMAIIMOHHBIX
CITPABOYHbBIX CUCTEM (IIP1 HEOBXOUMOCTHN)

Hcnonb3oBanue nHOOPMALMOHHBIX TEXHOJIOTHI MPU OCYILIECTBICHUH 00pa30BaTeNLHOTO Mpoliecca o
JTUCHUIUIMHE OCYIIECTBISIETCS B COOTBETCTBHM C YyTBep)KIeHHBIM llonoxkeHuem 006 DieKTpOHHOM
nHpopManmoHHo-00pazoBareabHOM cpene UATD HUAY MUDU.

DneKTpoHHass cucTema ympaBieHus oOydeHueM (LMS) wucnome3yercs i peanu3anuu
00pa30oBaTeNIbHBIX IPOrPaMM MPH OYHOM, AUCTAHIIMOHHOM U CMELIEHHOM pekume oOyueHus. Cucrema
peanu3yeT cleAyroliie OCHOBHbIE (DYHKIIMH:

1) Co3naHue U ynpaBJeHHe KI1accaMH,

2) Co31aHue Kypcos,

3) Opranusanus 3arnucy y4Janiuxcs Ha Kypc,

4) [Mpenocraienue gocTyna K yueOHBIM MaTeprasiaM sl yJaIluxcs,

5) [TyOnukanus 3a1aHui Ui y4eHUKOB,

6) OneHka 3ajaHuil yJanuxcsi, IpoBeIeHUE TECTOB U OTCIIEKUBAHKE TIporpecca 00yueHus,
7) Opranuzanys B3auMOJIeHCTBUS YUaCTHUKOB 00pa30BaTEIbHOTO IpoIiecca.
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Cucrema HHTErpuUpyerTcsi € JONOJHUTEIbHBIMU CEPBHCAMH, OOECIIEUMBAIOUIMMU BO3MOXKHOCTh
UCTOJb30BAHUS TakUX (YHKUMH Kak pabouuii KaleHAapb, BHJEO CBsI3b, MHOTOIOJIb30BATEIILCKOE
pelaKkTUpOBaHUE JOKYMEHTOB, co37aHue (HOpM OMPOCHUKOB, WHTEPAKTUBHAS JOCKA Il PUCOBAHHUSL.
ABTOpH3aIMsA N0JIB30BATENIEW B CUCTEME OCYLIECTBIACTCA MOCPEACTBOM KOPIOPATUBHBIX AKKAYHTOB,
NPUBSI3aHHBIX K IOMEHY Olate.ru.

12.1. Ilepeuens unghopmayuoHHbIX MEXHONOUL

I[Tpu ocymiecTBiIeHUE 00pa30BATENBHOTO MPOIIECCa M0 JUCIUILTHHE UCTIOIB3YIOTCS CIICAYIONIIE
UHGOPMAIIMOHHBIC TEXHOJIOTHH:

— TMPOBEJCHHE OHJIAMH JICKIMA W NPAKTUYCCKUX 3aHATUN C MCIIOJb30BAaHHEM TPapUueCKOro

TUIAHILETA;

— HCIOJIb30BaHKe TEKCTOBOTO penakropa Microsoft Word,

— WCrosib30BaHKe TabarmuHOoro peaakropa Microsoft Excel;

— OpraHu3aIys B3auMOJICHCTBHS ¢ 00YJaAIOIIMMHUCS TIOCPEICTBOM 3JICKTPOHHOM MOYTHI.

12.2. Ilepeuens npozpammmnozo obecneuenusn
1. TekcroBsiit penaktop Microsoft Word;
2. Tabmuunsiii penaktop Microsoft Excel,
3. Pempakrop mpesenraruit Microsoft PowerPoint;
4. bpayzepsi: Google Chrome, Internet Explorer, Yandex, Mozilla Firefox, Opera.

12.3. Ilepeuens ungpopmayuonnvix cnpasouHvix cucmem
He Ttpebyercs

13. ONMCAHUE MATEPUAJIbHO-TEXHUYECKOM BA3bI, HEOBXOJIUMOM 1151
OCYHECTBJIEHHUSA OBPA3OBATEJIBHOT'O ITPOLHECCA IO JUCHUIIJIMHE

Aynutopuu, CHaO)KEHHBIC JJOCKOW M MEJIOM, HJIA JOCKOW U MapKepaMH.
14. UHBIE CBEJJEHUSA U (MJIN) MATEPUAJIBI

14.1. Ilepeuenv o00pazoeamenvHblX MEXHONO2UN, UCHOIB3YEMBIX HPU  OCYULECHEIEHUN
obpazoeamenvHo2o0 npoyecca no OUCUUNIUHE

- IPOBEPKA IPABWIIBHOCTH BBIIIOJHEHHS IOMAIIHETO 3aJaHUs
- pelIeHMe 3a/1a4 Ha CEMUHApax y JOCKU
- paboTa B KOMaH/JIe
- MO3TOBOM LITYpM
- 3all[UTa BHIMOJIHEHHBIX PaboT

14.2. @opmer opzanuzayuu camocmoamenwvHol padomsl odyuarouuxca (memol, 6bIHOCUMbLE O/
CaMOCmOAmMenbHo20 U3y4eHus; BONPOCbL 0N CAMOKOHMPONA; MUROGble 3A0aHUA O
camonpogepku

Tembt, 6ptnocuMmble 0L CAMOCH OAMEILHOZ0 USYHCHUA
1. JluneiiHble ypaBHEHHMs BBICIIMX NOPSAKOB. OJHOPOJHBIE YpaBHEHHS C IOCTOSHHBIMU
kodpuuuentTamu. OCHOBHBIE CBOMCTBA peIIEHUN JMHEHHBIX OJHOPOIHBIX YpaBHEHHI.
dyH1aMeHTaIbHBIN HA0Op pelieHui.
2. HeonmHopoaHble ypaBHEHHs C MOCTOSHHBIMH Kod(pduuueHTamMu. MeToa BapHalH MOCTOSHHBIX.
Metoa HeompeaeneHHbIX Kod(p@uuueHToB. OAHOPOJHBIE CHUCTEMbl JIMHEHHBIX YypaBHEHHU.
dyH1aMeHTaIbHBINH HA0Op pelieHuit.
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14.

15.

16.

17.

18.
19.

20.

Bonpocwt onsa camokonmpona
OcnoBubie onpeneneHus. Tumnsl quddepeHnnanbHbIX YpaBHEHHH.
3akon HeroTOHA 0 HarpeBanuu u oxiaxjaeHuu. Bropoii 3akon Hetotona. PagunoaktuBHbIN pacnai.
Jlunamuka nonyssinuu. ManeTy3suaHckas MOZAENIb pocTta. Moieib JJOTUCTUYECKOTO POCTa.
I'eomerpuueckas unteprperays auddepeHnnanisHOoro ypaBHeHUs mepBoro nopsiaka. [Ipumepst
MIOCTPOEHHUSI 101 HanpaByieHui. CTaluOHApHbBIE PELLIEHMSL.
YpaBHEHHUS € pa3IeISIOIMMHUCS IEPEMEHHBIMU
Meron penieHust ypaBHEHHN € pa3aessilOIMMHUCS TepeMEHHbIMU. [Ipumepsl.
OnHOpoIHBIE ypaBHEHUS MIEPBOT0 NOpsaKa. MeTo bl peleHus: OJHOPOIHBIX YpaBHEHUN
VYpaBuenus B noaHeIx auddepennuanax. MHTErpupyrommii MHOXHUTEb
JIuneiinsle ypaBHeHUs 1 nopsiaka.

. YpaBHeHus bepHymin.

. YpaBHeHUs Pukkatu.

. 3anaya Komu. Teopemsl cyliecTBOBaHUS U €IMHCTBEHHOCTH.

. JIuneliHble ypaBHEHUsI BHICIINX NOPSAAKOB. OTHOPOIHBIE YPAaBHEHHUS C TOCTOSTHHBIMU

ko3¢ punmenTamu. OCHOBHbBIE CBOMCTBA PEILICHUH TMHEHHBIX OJJTHOPOIHBIX YPABHEHUH.
@yHIaMEeHTaIbHBIN Habop penIeHuil.

Heonnopoauble ypaBHEHHs BBICIIUX MOPSJIKOB C MOCTOSIHHBIMU KO3 uunentamu. Metos
BapHaly MOCTOSHHBIX. MeTo ] HeonpeIeIeHHbIX KOAPMUITUEHTOB.

Cucrembl ypaBHEHUH MIEPBOTO MOPSJIKA C MOCTOSHHBIMU KO3 duiimenTamu. OCHOBHBIE CBOMCTBA
penIeHn i TMHENHBIX OJTHOPOIHBIX CHCTEM.

HeonHopoaubie cuCTeMbI € MOCTOSHHBIMU KO3 duiinentamu. Meto Bapuauy Mpou3BOJIbHBIX
MTOCTOSIHHBIX U METOJ] HEOPEeIEHHBIX KOA(P(PUIIUEHTOB.

VYceroitunBocTh. MccnenoBanue ycTOMYMBOCTH TIOJIOKEHHS PAaBHOBECHSI 4e€pe3 JIMHEApHU3ALUIO.

®dazoBbIe TTOPTPETHI CUCTEM 2X2 C TOCTOSHHBIMU Kod(dduimentamu (dokyc, IEHTp, CeI0, y3e,
BBIPOJKICHHBIHN y3€)

Knaccudukanust THHEHHBIX HHTETPAJIBHBIX YPaBHEHUM

VYpaBHenus: @pearonbma BTOPOTO poja € BBIPOKACHHBIMHU sapaMu. CoOCTBEHHBbIE (YHKLIHUU U
xapakrtepucruueckue uyucia. OTHOpOAHBIE U HEOJHOPOAHbIE ypaBHeHuss DpearosibMma.
AnbrepHatuBa Opearonbma. tepupoBaHHbIe siipa U pe30JIbBEHTa

VYpasuenust Bonbreppa. [IpeobpazoBanue ypaBuenus Boasteppa B O/[Y. UtepupoBanHblie sapa u
pe30JbBEHTA

Tunoevle 3a0anus 0na camonposepku

ydx + (x? +1)dy =0

3y + 4yx?
Xy = ———.
y 2y? + 2x2
, 3y 2
Y+ =", y1)=1.
x x3

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

Pewmnts ypaBHeHHE y” - y’ - 4y’ +4y = (7 — 6x)ex.

Pewmnts cucremy
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& =y+tg?t—1,
4= —x + tgl.

9. HccnenoBath ycroitunBocTh noJioxenus papaosecus (0,0), kiaccupuuupoBats U HAPUCOBATH

(a30BBIil IOPTpET.

x = 3x — 2y,
y =4y — 6.
01 1
r=Azx, A= 1 0 1
2 21

10. Pemuts cucremy

11.TIpeoGpazyiite crnemayroliee HHTETpaibHOE ypaBHeHue Bonbreppa B nuddepeHimanbHoe

YpaBHEHHUE U PELIUTE €ro.
X

u(t) = 2ex — 1+ [(x — Hu(t)dt
0

12. Pemuts ypaBHeHue ®penronbpMa ¢ BEIPOKICHHBIM SAPOM
1

u(x) = x + A [(x2%t — xt?) - u(t)dt
0

13. HaiiTi HeTpuBHANIBbHBIC PEIICHHUS IS CIASAYIOMIEr0 OJHOPOIHOTO ypaBHeHUA Dpearoapma

WCIOJIb3YS OHATHS COOCTBEHHBIX (DYHKIIMI U XapaKTePUCTHUECKUX YHCE
Vs

u(x) = ;A [ sin(x + t) u(t)dt
0

14. Haiigute pe30JibBEHTY HHTETpaibHOTO ypaBHeHUst Dpearonbma,
1

y(x) = 2 [ K(x, )y(t)dt + f(x)
0
ecmn K(x,t) = eX~t 1 BbIpa3uTe PEIICHHE YePe3 PE30IbBEHTY

15. Haiinure pe3onpBenTy MHTErpanbHOTO ypaBHeHus Bonbreppa
X

y(x) = A [ K(x y(®)dt + f(x)
0

1+x
ecn K(x,t) = 1 BbIpa3uTe pelICHHE Yepe3 Pe30IbBEHTY.
1+t

16. UccnenoBarh yCTOWYMBOCTD CTAIIMOHAPHBIX PELICHH.
i = eV —e”, & =1n(l+ y+ sinz),

g =37 +y? - 2. =2+ v3sinz — 8.
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17. Uccnenosars ycroitunBocts Touku (0,0,0).

& = tg(z —y) — 2z, & =e® —e37,
¥=v9+ 12z — 3¢Y, =4z — 3sin(x + ),
z = —3y. Z=1n(l+ z — 3x).

14.3. Kpamxuit mepmunonozuueckuii cioeaps

ABTOHOMHAsI CHUCTEMa, aCUMIITOTUYECKAs YCTOWYUBOCTb, BBIPOKIEHHbIE sJ]pa, AuddepeHranibuoe
ypaBHeHUE, 3a1a4ya Komm, narerpansHoe ypaBHeHue Bosbreppa 1-ro poaa, MHTErpaibHOE YpaBHEHUE
BonwTeppa Broporo poja, uHTerpainbHoe ypaBHeHnue @pearonbpma 1-ro poga, HHTErpajlbHOE YpaBHEHUE
@pearompma 2-ro  poja, HWTEPUPOBAHHBIC sIIpa, JIMHEWHOE ypaBHEHWE TMOpsaKa N, JIMHEHHOEe
UMHTErpajibHOE YpaBHEHHE, METOJ BapUallMM MMPOU3BOJIBHBIX MOCTOSHHBIX, HEOJHOPOJAHBIE YPABHEHUS
@pearompma 2-T0 poja, HEYCTOWUMBBIA y3€l, OJHOPOJHOE JIMHEHHOE ypaBHEHHWE, OTHOPOIHBIC
UHTErpaibHble ypaBHeHHs Dpearoiapbma BTOPOro poja, onpeaenuTens BpoHckoro, ocobas Touka,
nopsiIok AU pepeHnanbHOr0 ypaBHEHUS, YpPaBHEHHE B YAaCTHBIX IPOU3BOJHBIX, PE30JIbBEHTA,
perenue mqudGepeHnnanTbHOTO YpaBHEHUs, YCTOMUUBBIA (OKYC, cenyio, cuctema auddepeHnnanbHbIX
ypaBHEHUM, HEYCTONUMBBIA (POKYC, COOCTBEHHBIE (PYHKIMU U COOCTBEHHbIE 3HAYEHMs, COOCTBEHHbIE
(GyHKIMY, ypaBHEHHE B TOJHBIX IuddepeHnnanax, cCTallioHapHas TOYKa, TeopemMa CyIECTBOBAHUS U
€IMHCTBEHHOCTH, YypaBHeHHs BombTeppa, ycToiumBoe pelieHue, YCTOMUYMBBIN y3en, (a3oBas
TpaekTopus, (GazoBblil MOPTPeET, GyHIAMEHTalIbHAS CHCTEMA PELIeHU, IEHTP, YaCTHOE pelleHuE.

15. OCOBEHHOCTMH PEAJIM3ALIIMUA JUCHUIIJIMHBI 1JIs1 THBAJIMAOB U JIUILL C
OI'PAHUYEHHBIMHA BO3MOKHOCTAMM 31OPOBbAA

B cooTBeTcTBUM ¢ MeTOaMYECKUMHU peKoMeHaanusaMun MunoopHayku PO (yrB. 8 anpens 2014
r. No AK-44/05BH) B Kypce TIpeanojaracTcsi UCIOJIb30BaTh COIMAIBHO-aKTHBHBIE U pe(IeKCUBHBIC
METOJIbI OOYUYEHHUsI, TEXHOJOTUH COIMOKYIbTYpHOU peabunutaruu oOydarontuxcs ¢ OB3 ¢ menbpio
OKa3aHHUs OMOIIH B YCTAaHOBJICHUH MOJTHOIEHHBIX MEKJIUYHOCTHBIX OTHOILIICHUIA.

OOydeHue Ul C OTPAaHUYCHHBIMH BO3MOXHOCTSIMU 370POBbSI OCYIIECTBIISIETCS C y4YETOM
WHIUBUAYAIBHBIX TMCUXO(PHU3NYECKUX OCOOCHHOCTEH, a Al MHBAIUIOB TaKKe B COOTBETCTBUHU C
UHIUBUAYAIbHON TPOrpaMMOi peaOuiInuTaluy HHBAIHIA.

Jst TuL ¢ HApyIeHUeM ¢JIyXa BO3MOXKHO MPEI0CTaBlIeHne HHPOPMAIK BU3YaJIbHO (KpaTKui
KOHCIIEKT JIEKLIUWA, OCHOBHAs M JOTOJHHUTENbHAS JUTEepaTypa), Ha JIGKIMOHHBIX U MPAKTHYECKUX
3aHATUSX  JIOMYCKaeTcsl  IPHUCYTCTBHE  acCHCTEHTa, a  Takke, CypAONEpPeBOJYUKOB U
TU(dIOCYpIOTIEPEBOTYUKOB.

Onenka 3HaHMM OOyYarOIIMXCS HA MPAKTHUYECKHX 3aHATHUAX OCYIIECTBISETCS Ha OCHOBE
MMCbMEHHBIX KOHCTIEKTOB OTBETOB Ha BOMPOCHI, MMCbMEHHO BBITIOJIHEHHBIX MPAKTUYECKUX 3aJaHUM.

Jlokua Tak ke MOXeT OBbITh IIPEIOCTaBIeH B TUCbMEHHOMU (hopMe (B BUIE pedepaTa), mpu 3TOM

TpeOOBaHUs K COACPNKAHUIO OCTAIOTCS TEMH K€, a TpeOOBaHMs K KauecTBY M3JIOKEHHsI Marepuala
(TOHSATHOCTH, KAYECTBO PEYH, B3aUMOACHCTBUE C ayAUTOPHUEH U T. 1) 3aMEHSIOTCS HA COOTBETCTBYIOIIHE
TpeOoBaHUs, MPEIbsIBIsSEMbIE K MHUCHbMEHHBIM paboTaM (KaduecTBO O(GOpPMIICHHS TEKCTa U CIUCKa
JTUTEPATyphl, TPAMOTHOCTh, HATMYKME WILTIOCTPAIIHOHHBIX MaTePUasOB U T.J.).
C y4eToM COCTOSHUS 3J0POBbSI IPOCMOTP KUHO(DUIBMA C TOCIHEAYIOIIMM aHATH30M MOXET OBITh
MpoBeJIeH oMa (HampuMmep, Ipyu HEOOXOAUMOCTH JOTOJHUTENBHON 3BYKOYCHIMBAIOIIEH anmapaTypsl
(HaymHuKkH)). B TakoM ciiygae oOydaronuiics mpeaocTaBisieT MMChbMEHHBIN aHATU3, COOTBETCTBYIOIIHIA
MPEIbSIBISIEMBIM TPEOOBAHUSIM.

[Ipomexyrounast arrectanus g JUL C HApYLIEHUSIMU CIyXa MPOBOJUTCA B MHUCbMEHHOU
dbopmMe, MpH ITOM HCIHOJB3YIOTCS O0OIMEe KpUTepuu oOleHuBaHUsA. [Ipu HEOOXOAUMOCTH, BpeMs
MOATOTOBKH Ha 3a4€T€ MOYKET OBITh YBETUYEHO.

Jlis Ui ¢ HapylieHueM 3peHHsl JOMyCKaeTcs ayqualbHOE MpPeIoCTaBlIeHHEe HH(POPMAIUH
(Hampumep, ¢ UCTIOIB30BAHUEM MPOTPAMM-CUHTE3ATOPOB PEUM), @ TAKKE MCIOIb30BAHUE HA JIEKIUAX
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3BYKO3aIUCHIBAIOIINUX YCTPOUCTB (IMKTO(MOHOB U T.1.). Jlomyckaercss MpPHCYTCTBHE Ha 3aHATHAX
accucTeHTa (TIOMOIIHMKA), OKA3bIBAIOIIEr0 00YJaloUIMMCS HEOOX0IMMYIO TEXHUUYECKYIO TIOMOIITb.

OneHka 3HaHUI 00YJaIONUXCsl HA TMPAKTUYECKUX 3aHATHUSAX OCYIIECTBISIETCA B YCTHOH hopme
(kaK OTBETHI Ha BOIIPOCHI, TaK M MpakTHUecKue 3aganus). [Ipu HeoOX0IMMOCTH aHanm3a GUiIbMa MOXKET
ObITh 3aMEHEH ONHMCAaHUEM CHTYallud MEXITHHUECKOTO B3aUMOJCHCTBUS (Ha OCHOBE OIBITA
pPECHOHJIEHTa, XYIOXKECTBEHHOM JIUTEpaTyppl W T.[.), T[O3BOJSIONIMM OLIGHUTb  CTENEHb
COPMHUPOBAHHOCTH  HABBIKOB  BJIAJICHHWS METOJAMH aHATW3a W  BBIABJICHUS  CHEIH(UKA
(YHKIMOHMPOBAHUS W PA3BUTHS TICUXUKH, TIO3BOJISIFOIIMMH YYWTBHIBATH BJIHMSHUE OSTHUYECKUX
¢daxTopoB. Ilpu mnpoBeneHNH MPOMEKYTOUHOM aTTECTAlMM JUI JIAL C HapyIIEHHEM 3pEHHS
TECTUPOBAHUE MOKET ObITh 3aMEHEHO Ha YCTHOE coOecel0BaHKE IO BOIIPOCaM.

JInua ¢ HapyleHUsIMU OMOPHO-IBUIaTEIbHOI0 ANINIAPaTa HE HYXKAAI0TCSA B 0COOBIX (hopmax
MIpeloCTaBJIeHUs yueOHbIX MaTepranoB. OHAKO, C yU€TOM COCTOSIHUSI 3I0POBbS YaCTh 3aHATUNA MOXKET
ObITh peann30BaHa AMCTAHUMOHHO (mpu mnomomu cetu «MHTepHeT»). Tak, MpH HEBO3MOKHOCTH
MOCEILEHUS JIEKIIMOHHOTO 3aHATUS OOY4YaloLIUICS MOXKET BOCIOJIb30BAaThCS KpPAaTKUM KOHCIIEKTOM
JIEKLUH.

[Ipy HEBO3MOXXHOCTH TOCELIEHUS MPAKTUYECKOTO 3aHSTHA OOy4aromuiicss JOJIKEeH
MIPEIOCTaBUTh MUCHbMEHHBIN KOHCIIEKT OTBETOB Ha BOMPOCHI, TUCBMEHHO BBIIIOJIHEHHOE NMPAKTUYECKOE
3aJlaHue.

Jlokuaz Tak ke MOXeT ObITh ITPEeI0CTaBIeH B TUCbMEHHOU (opMe (B BUJIE pedepaTa), mpu 3TOM
TpeOOBaHUs K COJACPKAHUIO OCTAIOTCS TEMH K€, a TpeOOBaHMsI K KayecTBY H3JIOKEHHUS MaTepuaia
(OHATHOCTB, KAYECTBO PEYH, B3aUMOJICHCTBHUE C AyIUTOPUEH U T. ) 3aMEHSIOTCS HA COOTBETCTBYIOIIHE
TpeOOBaHUs, MperbsIBIsEMble K MUCHbMEHHBIM paboTaM (KauecTBO O(GOpMIIEHHS TEKCTa U CIIMCKa
JUTEPaTyphl, FPAMOTHOCTh, HAJIMYME WILTIOCTPAIIMOHHBIX MaTepUasoB U T.J.).

[IpomexxyrouHas arrectanust Uil JIML C HapyLIEHUSIMM OIOPHO-IABUraTEIbHOIO ammapara
IIPOBOJIUTCS HA OOIIMX OCHOBAHUSX, TPH HEOOXOJUMOCTH IIPOLIETypa 3a4eTa MOXKET ObITh pealn30BaHa
JTMCTAHIIMOHHO (HAaIprMep, IPU TIOMOIIH porpaMmel SKype).

Jlis 3TOro Mo JOTOBOPEHHOCTH C MpernojaBareieM OOydaroluiicsl B ONpPENENIeHHOE BpeMs
BBIXOJUT Ha CBSI3b JAJs NPOBEACHUS NpOLENyphl 3adeTa. B TakoM ciyyae 3adyeT cpaercst B BUIE
cobecemoBanusi 1o BompocaMm (cM. (opMBI TIPOBEIEHUS MPOMEKYTOUYHOW aTTeCTallMd IS JIUI[ C
HapyLeHWsIMU 3peHust). Borpoc 1 npakTtudeckoe 3ajaHne BBIOMPAOTCS CaMUM MIPETOAAaBATENIEM.

[Ipumeuanue: DOHIBI OLICHOYHBIX CPEJACTB, BKJIIOYAIOIIME THUIIOBBIE 33/JaHUS M METOJbl OICHKH,
KPUTEpUU OLIEHUBAHUS, MO3BOJIAIOIINE OLEHUTh pPEe3ylbTaTbl OCBOCHUS JAaHHOM JAUCUUILUIMHBI
obyuarormumucs ¢ OB3 moryr BxoauTth B coctaB PIIJ] Ha mpaBax OTAEIbHOTO JOKYMEHTA.

IMporpammy cocraBuia:

A.B. Bypo6un — nonent kadenps! Boicuieid matematuku MOIIII kanauaat ¢puznko-MaTeMaTHYECKUX
HayK, JOLIEHT

Penenzenrt:

B.K. AprembeB — nouieHT kadenpsl Beiciieit matematuku MOIIII kanauaat guanko-mMaTeMaTHyeCcKuX
HAyYK, IOLIEHT
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