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1. HEJIX U 3AJJAYU OCBOEHUA JUCHHUITJTIMHbI

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
JUTEPATYPHI, B CIydyae HEOOXOAMMOCTH CAMOCTOSITEILHOTO YIIIYOJICHUS] MAaTeMaTHYECKUX 3HAHUU
nociie okonyauus BY3a;

® Pa3BHTH JIOTUYCCKOE MBIIUICHUE CTYJICHTOB, IIPUBUTH MMOTPEOHOCTH TEOPETUIECKOTO 0O0CHOBAHUS
Pa3IMYHBIX SIBJICHUI.

3aia4u JUCIUIUIMHBI —

® CO3JIaHUE Y CTY/IEHTOB JOCTATOYHO HIMPOKOM MOATOTOBKM B 00JACTH MAaTEMAaTHKU U BOCIIUTAaHUE
JOCTAaTOYHO BBICOKOW MAaT€MAaTHUYECKOU KYJIbTYpHI;

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

® [IPUBUTH HABBIKM CAMOCTOSITEILHONU pabOThI C TUTEPATYpPOH 10 MAaTEMATUKE U €€ MPHUIIOKEHHUSIM.

2. MECTO JUCHUILIUHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMEBI (naee
— OIl) BAKAJIABPUATA

JlucruniauHa peaqn3yeTcsl B paMKax 0a30BOM YaCTH M OTHOCHUTCS K €CTeCTBEHHO -HAYYHOMY MOTYJTIO.
Jlj11 ocBOEHUS TUCIUIUIMHBI HE0OX0 UMbl KOMIIETEHIIUH, C(hOPMHUPOBAHHBIE B PAMKaX H3y4eHHS
CIeNYIONINX TUCIHIUINH: «AHATUTHYECKAs reoMeTpus», «JIuHeitnas anredpay, «MaTemaTH4ecKui
aHaJIu3y.

Hucuumnuna «luddepeninanbable 1 UHTErpajibHbIE YpaBHEHUS» SBISETCS HEOOXOIUMOM Uit
M3ydeHus: PU3NIECKUX, MHKECHEPHBIX M TEXHUUECKHUX JUCITUTIINH.

Jucuunnuna usydaercs Ha |l kypce B 3 cemectpe.

3.IIEPEYHEHb IINIAHUPYEMBIX PE3YJBTATOB OBYYEHHUSA IIO JAUCIUILIJIMHE,
COOTHECEHHBIX C INIAHUPYEMbIMH PE3YJIbTATAMU OCBOEHMUA
OBPA3OBATEJIbHOU TPOI'PAMMBI

B pesynbrare ocBoenuss OIl OakanaBpuara o0OydarolIUiCS JOMKEH OBIAAETh CIEIYIOIIUMU
pe3ynbTaTaMu 00y4YeHHs 10 AUCIUILITUHE:

Kon HanmeHnoBaHne KOMIIETEeHITHH Koa n HaumMeHoBaHMe HHAUKATOPA
KOMIIeTeHInii JOCTHKEHHUSI KOMIIETEHIIMH
VKE-1 Cnoco0eH ucmonb3oBaTh 3HaHusA | 3-YKE-1 3HaTh: OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHbIX JUCIMILINH,
JUCUUILINH, IPUMEHATh METOABl | METOJIbl MaTEMAaTHYECKOTO aHAIN3a U
MaTeMaTUUYEeCKOr0 aHaIM3a 1 MOJEINPOBAHUS, TEOPETUUECKOTO U
MOJEJIMPOBAHUS, TEOPETUYECKOTO | HKCIIEPUMEHTAIILHOTO UCCIIEI0BaHUS
U 3KCIIEPUMEHTAIIBHOTO V-VKE-1 YMmeTh: HCconb30BaTh
HCCIICIOBAHUS B IIOCTABICHHEIX MaTEeMaTUYECKUE METOABI B TEXHUYCCKUX
3aJa4dax MPUJIOKEHUSX, PACCUNTHIBATH OCHOBHBIE
YHUCJIOBBIE€ XapAaKTEPUCTUKHU CITYYalHBIX
BEJIMYUH, pelllaTh OCHOBHBIE 3a/1a4u
MaTeMaTUYeCKOU CTaTUCTUKH; PEIaTh
TUTIOBBIEC PACUETHBIE 3a]]a4H




B-YKE-1 Bnagers: MmeTogamu
MaTeMaTHYeCKOTO aHallu3a u
MOJICTTUPOBAHUS; METOJAMH PEIICHUS
3a/1a4y aHaJIM3a U pacyeTa XapaKkTEePUCTUK
(U3UYECKUX CUCTEM, OCHOBHBIMH
npruemMamMu o0paboTKu
IKCIIEPUMEHTATBHBIX TAHHBIX, METOJAMH
paboThI ¢ MPUKIIAIHBIMU TIPOTPAMMHBIMU
MIPOTyKTaMH

OIIK -1

Cnoco0eH HCIOJIb30BaTh 0a30BbIE
3HAHUS €CTECTBCHHOHAYIHBIX
JTUCIUTIINH B TPO(HECCUOHATBEHOM

ACATCIIbHOCTH, HpI/IMeHSITI)
METO bl MATCMATHUYCCKOT O
aHaM3a W MOJICIIMPOBAHHUS,
TEOPETHYECKOTO u
3KCHepI/IMCHTaJ'H)HOFO
HCCIeI0BaHUs

3-0OIIK-1 3nartn: 0a30BbIE 3aKOHBI
€CTECTBCHHOHAYUYHBIX JTUCITUIUINH,
OCHOBHBIE MaTEMATHYECKUE 3aKOHEI;
OCHOBHBIE (PM3UYECKHE SIBIICHUS,
MIPOIIECCHI, 3aKOHBI U TPAHUIIBI UX
MPUMEHUMOCTH; CYIITHOCTh OCHOBHBIX
XUMHMYECKHUX 3aKOHOB U SIBJICHUI;
METO/IBl MATEMATUYECKOTO
MO/ICTTUPOBAHUS, TCOPETUICCKOTO H
AKCIIEPUMEHTAITLHOTO HCCIICIOBAHUS
V-OIIK-1 YMmeTn: BBISIBISATD
€CTECTBEHHOHAYYHYIO CYIIIHOCTh
po6JieM, BOZHUKAIONTUX B X0
npoeCCHOHAIBHON JIEATETLHOCTH,
MIPUBJIEKATD ISl KX PEIICHUS
COOTBETCTBYIOIIUHN (HHU3UKO-
MaTeMaTUYECKUM anmnapar

B-OIIK-1 Brnaners: MaTeMaTHYECKUM
amnmapaToMm IS pa3paboTKH MOJIEIeH
MIPOIIECCOB U SBJICHUM, PEIIICHUS
MPaKTUYECKUX 3a7a4 MpodecCuoHaIbHOM
JIeITEeIbHOCTH,; HaBbIKAMU
HCI0Jb30BaHUA OCHOBHBIX
001megu3nIecKnX 3aKOHOB U MIPUHITUTIOB

4. BOCHUTATEJBbHBIA MOTEHIUAJ JACIIUILIAHBI

HanpasJsienusi/mesan 3agaun BocuuTaHuA (KOI) BocnurareanbHBIH MOTEHIM A
BOCIIMTAHUSA JHUCIUTINH
HNuTennexryajibHoe - popmupoBanue KyinbTypsl | Mcronbp3oBaHue BOCIUTATENTFHOTO
BOCIIUTAHHE ymcTBeHHOro Tpyna (B11) HOTEHIIMAIa JUCIUAIUINH

T'yMaHUTAPHOTO,
€CTECTBEHHOHAYYHOTO,
o01enpohecCHoOHAIBHOTO 1
npodeccnoHaTbHOTO MOTYJIS IS
dbopMUPOBaHUS KYIBTYPhI
YMCTBEHHOTO TPY/a MOCPEICTBOM
BOBJICUCHUS CTY/ICHTOB B yueOHbBIC
HCCIIeIOBATENbCKUE 3a/1aHus,
KypCOBBIE pabOTHI U Jp.

IIpogeccuonanbHoe u
TPY0BO€ BOCIIUTAHHE

- hopMHpOBaHUE IITyOOKOTO
MOHUMAaHUs COLIMATBHOM
poiu npodeccun,
MIO3UTUBHOW U aKTUBHOU
YCTAHOBKH Ha IIEHHOCTHU

M cnosp30BaHne BOCITUTATEIIBHOTO
MOTEHIMAJIa TUCIIUIUTAH
€CTECTBEHHOHAYYHOTO U
o011enpoheccHoHaIBLHOTO MOTYIS
IS




U30paHHOHN CIEIUAIBHOCTH, | - (OPMUPOBAHUS TIO3UTHBHOTO
OTBETCTBEHHOTO OTHOIICHUS | OTHOIICHHS K MPodeccuu HHKECHEepa
K npodeccnoHaIbHO M (KOHCTpYKTOpa, TEXHOJIOTa),
nesitenbHOCTH, Tpyny (B14) | noHMMaHus ee coluanbHOU
3HAYUMOCTH U POJIH B OOIIECTBE,
CTPEMIICHUS CIIEI0BATh HOPMaM
npodeccHoHaTEHOM 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;

- (hopmupoBaHUS HABBIKOB KOMaHHOU
paboThl, B TOM YHCIIE peaTn3aiun
pa3IMYHbIX TPOEKTHBIX pojel (uuaep,
UCIIOJIHUTEIIb, aHAJIUTHUK U TIP.)
MOCPEJCTBOM BBITIOJTHEHUS
COBMECTHBIX ITPOEKTOB.

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

- popMUpOBaHUS HABBIKOB
CUCTEMHOT'O BUJICHUS POJIU U
3HaYUMOCTHU BbIOpaHHOH mpodeccuu B
COILMANIbHO-9KOHOMHYECKUX
OTHOIICHMSIX Yepe3 KOHTEKCTHOE
oOyueHue

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

1. Opranusanust ¥ NPOBEJACHUE HAYYHO-TIPOCBETUTEILCKUX MEPONPUATHI, B TOM 4YMCIE pPa3BUTHE
($U3n4IeCcKOr0, MaTEMaTUIECKOTO, XUMUYECKOT0, XUPYPTUIECKOTO, CY/1IeOHO-METUIIMHCKOTO KPYKKOB U
zp.

2. Opranuzaiys 1 IpoBeeHIe MEPONIPUATUN, HAPaBJIEHHBIX Ha BOBJICUCHUE 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 HUSAY MUDU.
4. Opranuzanusi HayYHO-IIPAKTUYECKUX KOH(EPEHLUH, KPYTIBIX CTOJIOB, BCTPEY C BBIIAIOIIUMUCS

YYCHBIMU U BCAYIIUMHU CIICHHUAIIMCTAMU OTpacneﬁ.

5. Opranu3arysi ¥ IpoBeJACHUE MPEAMETHBIX OJTUMITHA] U KOHKYPCOB MPO(ECCHOHAITBHOTO MacTEPCTBA.

5. OPBEM JJUCHUIIJINHBI B 3BAYETHBIX EJIMHUIIAX C YKASAHUEM KOJIMYECTBA
AKAJEMHUYECKHUX YACOB, BBIIEJEHHBIX HA KOHTAKTHYIO PABOTY

OBYYAIOIIINXCSA C TIPENOJIABATEJIEM (II0 BHJIAM 3AHATHN)

CAMOCTOATEJBHYIO PABOTY OBYYAIOIIUXCH

U HA

Buna padotsl

KoanuyecTBO 4acoB
Ha BUJ padoThI:

KonTakTHasi padoTa o0y4alonmxcsi ¢ mpenogaBareieM

AyIUTOPHBIE 3aHATHS (6Ce20) 180
B ToMm umncne:
JIeKYuu 32
npakmuyecKue 3aHamus 32
1abopamopHvle 3aHAMmusL 0
IIpomexyTouHAast aTTEeCTAMSA
B ToMm umncne:
3auem
3a4em ¢ OyeHKou
IK3aAMEH 36
CamocrosiTeJIbHasi pa6oTa 00yJarImIMXCcst
CamocTosiTe/ibHasi padoTa 00y4Yalouuxcs 80
Bcero (uachbi): 180
Bcero (3aueTHbIe eIUHUIbI): 5

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

U 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 10
1-2 BBenenue, ocCHOBHBIE 2 2 0 0 10
OTIpeIeNIeHUs] ¥ IPUII0KEHUS.
3-7 YpaBHeHus 1 nopsiika 10 10 0 0 20
3 C paznensromuMucs 2 2 0 0 4
nepeMEeHHBIMU
4 OnHOpOTHBIE 2 2 0 0 4
5 B nonnbix quddepennnanax. 2 2 0 0 4
HHTerpupyromuin MHOXUTEb
6 JIuneiinble ypaBHeHUs 1 2 2 0 0 4
nopsika. YpasHeHus bepHyim.
7 3agaua Komu 2 2 0 0 4




8-10 |JIuHeiiHble ypaBHeHHs 6 6 0 0 10
BBICHINX NOPSIAKOB

8 OnHOpOTHBIE YPaBHEHUS C 2 2 0 0 5
MOCTOSTHHBIMH
KodppumeHTaMu
9-10 |HeomHOpomHBIC ypaBHEHHUS C 4 4 0 0 5
MMOCTOSTHHBIMH

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

11-13 [Cucremsbl JUHEHHBIX 6 6 0 0 10
ypaBHeHmii 1 mopsiaka

11 OmHOPOTHBIE CHCTEMBI C 2 2 0 0 5
MOCTOSIHHBIMU
ko3¢ puLmeHTamMu.

12-13 |HeogHOPOJHBIE CHCTEMBI. 4 4 0 0 5
Bapuarnus OCTOSHHBIX U METO/T
HEOIPeICTICHHBIX
K03 (HUIINEHTOB.

14 YcroitunBocTh 2 2 0 0 5

14 VCTOHYNBOCTE HOJIOKEHUS 2 2 0 0 5
paBHOBECHS 4epes
nuHeapu3anuio. Ga3oBbie
MOPTPETHI CUCTEM 2X2 C

MOCTOSTHHBIMH
ko3 durmenTamu.

15-16 |HMHTerpajbHbIe ypaBHEHUSI 6 6 0 0 25

15 Knaccudukaruys muHeHHBIX 2 2 0 0 5

UHTErpaibHbIX YpaBHEHUN
[IpeoOpa3oBanue ypaBHEHUS

BosbTepa B O/Y.
15-16 |YpaBuenus Opearonapma. 2 2 0 0 10
16 VYpasuenust Bosbrepa. 2 2 0 0 10
Bcero 32 32 0 0 80

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

6.2. Cooepitcanue oucuyuniunsl, CMpyKmypupoeannoe no pazoeinam (memam)
Jlexyuonnwiii Kypc

HaumeHnoBanue pa3znena / Conep:xanue

Heneasn
TeMbI JUCHUTIIIMHBI

1-2 BBenenue, onpenenenust

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

TIPUIIOKEHHUS WJUTIOCTPALIMSIMU M IPUMEpaMU pellieHnid. 3a1aya
Komm. 3akon HeroTOoHa 0 HarpeBannu u
oxJiaxieHuu. Bropoit 3akoH HproToHa.
PagnoaxtuBHbI pacnian. JlMHaMHUKa MOMYJIALUU.
Manbry3nasckas Mozienb pocta. Moaens
JIOTUCTUYECKOTO pocTa. ['eoMerpruueckas




uHTeprpeTanus 1uhdepeHInaTbLHOTO YPaBHEHUS
nepBoro nopsiaka. Hekotopsie mpuMepsl
MOCTPOCHUS TOJISI HarpaByieHni. CTarmoHapHbIe
penieHus. PereHust, KOTOpbIE OMPEIeIICHBI
HESIBHO.

3-7. YpaBHenus 1 nopsiaka
3. VYpaBHEHUS C pa3AeAIOLUMUCS Merton peuieHus: ypaBHEHUN ¢ pa3AesSONIMMUCS
[IepEMEHHBIMU nepeMeHHbIMU. [Iprmepsl.
4. OnHopoiHBIE Mertonp! pemeHnst 0O JHOPOAHBIX YPaBHEHHUN
) B nommbIx quddepennnanax. Kpurepuii Toro, 4to ypaBHEHHE €CTh B IIOJIHBIX
HHTerpupyromuii MHOKHUTEIb middepernnanax. MeTo peneHus Takux
ypaBHeHUHN. HTErpupyromuii MHOKHUTEINb.
[Ipumepsl.
6. Jluneiinsle ypaBHeHUs 1 nopsiaka. Meronp! penieHus JMHEMHOTO ypaBHEHUS |
VYpasuenust bepuymiu. nopsaka. Merosa Bapuayy Mporu3BOIbHBIX
IIOCTOSIHHBIX. Y paBHeHUs! bepHyim u Pukkaru.
7 3anava Komm Teopembl cyliecTBOBaHUS U €AMHCTBEHHOCTH.
8-10 |JIuHeiiHble ypaBHEHHS BBICIINX MOPSIAKOB
8 OnHopoHbIe YpaBHCHUA C|JIuneiiHass  HE3aBUCUMOCTh W BpoHCcKkuaH.
TIOCTOSHHBIMH KOI(DQHIMEHTAMH OCHOBHBIE  CBOWCTBA  pEIIEHWHA  JIMHEHWHBIX
OJHOPOJIHBIX ypaBHEHUW. DyHAAMEHTAIbHBIN
Ha0Op penieHui.
9-10 |Heomuopomubie ypaBHEHUs c|Merox Bapuanuu Npou3BOJIbHBIX TOCTOSHHBIX U
MTOCTOSIHHBIMU K02 PHUIHEHTaAMH. | METOI HEOIIPEAEIEHHBIX KOI(QPHLNEHTOB.
Merto Bapuanuy NoCTosIHHbIX. MeTo
HEOIPEACICHHBIX KOY(PPUIIUCHTOB.
11-13 |CucTeMbl JHHEHHBIX YPAaBHEHHU MEPBOro MOPsAIKA
11 ORHOPOJHBIC CHCTEMBI C Jlunelinas He3aBUCUMOCTH U BpoHCKHaH.
MOCTOAHHBIMH KOOPPuLHeHTaMU OCHOBHBIE CBOMCTBA PEIICHUI TUHEHHBIX
OJIHOpPOHBIX cucTeM. DyHIaMeHTalIbHBIH HAb0P
peweHnii. OHOPOIHBIE CUCTEMBI C TIOCTOSHHBIMU
koddurmentamu. Metoa penieHus.
12 HeonHopoaHblie cucteMsl ¢ Meroa Bapuauy MpoOU3BOJILHBIX TOCTOSIHHBIX U
MMOCTOSTHHBIMH KO3 puIimeHTaMu METOJ] HEOpEACeIEHHBIX KO3(PPHUITUESHTOB.
14 YceToiunBoCTh
8 YCTOMYUBOCTH TOUEK ITOKOS HccnenoBanue YCTOWYMBOCTHU IIOJIOKECHUS
paBHOBecusi uepe3 JmHeapuzanuio. Da3oBble
HOPTPETHl CUCTEM 2X2 C MOCTOSHHBIMU
kodpdunuentamu (pokyc, LEHTpP, CEANO, Y3ell,
BBIPO’KJICHHBIN y3€1)
15-16 |HuTerpajbHbIe ypaBHEHUsI
15 Knaccugukays _ JMHEHHBIX|Knaccupukalus — JIMHEHHBIX  MHTETrPalbHBIX
MHTETPabHBIX YPAaBHEHUN ypaBHEHHit
15-16 |YpaBHenus Dpenronpma. VpaBuenuss ®pearoabmMa  BTOPOro  pojga ¢
BBIPOKJCHHBIMU s/ipaMu. CoOCTBEHHbIE (QYHKIUH
U XapakrTepuctuueckue uwncia. OmHOpPOOHBIE H
HEOJITHOPOHbIE YpaBHEHUs @penronbma.
AnbrepHatuBa ®@penronabma. MrepupoBaHHbie
siipa ¥ Pe30JIbBEHTA
16  |YpaBHenus Boibreppa [Ipeobpasopanue ypasHeHus Bonbreppa B OJY.

I/ITCpI/IpOBaHHBIe AApa U p€30JIbBCHTA




Hpaxmuuecxue/ceMuHapCKue 3AHAMUA

Hexeust HanumenoBanue pa3nena / Copaepixanue
TeMbl JUCIUIINHBI
1-2 BBenenue, onpenenenust
1-2 BBenenue, ocHOBHBIE onpeienieHUs U |3akoH HploToOHa O HarpeBaHUM M OXJIAXKJIECHUU.
MIPUIIOKEHUS Bropoii 3akoH Herorona. PannoakTuBHbIN pacnan.
Jvrnamuka nomynsuud. ManbTy3uaHcKash MOJENb
pocra.  Mogenp  JIOTMCTUYECKOTO  pOCTa.
I'eomerpuueckas MHTEpIpEeTalus
QG QepeHInanbHOTO YPaBHEHHS MIEPBOTO
HOPSIIKA.
3-7. YpaBHenus 1 nopsigka
3. VYpaBHEHHUS ¢ pa3AeSIOLUMUCS Merton pelieHus ypaBHEHUHN € pa3/IeNsIFoIIUMHUCS
MIepEMEHHBIMU NEPEMEHHBIMH.
4. OnHopoiHBIE Mertonp! pemeHns 0 JHOPOAHBIX YPaBHEHUN
5 B nonnbix quddepennnanax. Kpurepuii Toro, 4to ypaBHEHHE €CTh B IIOJIHBIX
HHTerpupyromuii MHOKHUTEIb muddepennnanax. MeTo penieHus Takux
ypaBHeHUH. HTErpupyrommii MHOKHUTEINb.
[Ipumepsl.
6. Jluneiinsle ypaBHeHus 1 mopsika. Mertobl penieHus JTMHEWHOTo ypaBHeHHs 1
VYpaBuenus bepHymiu. nopsaka. MeToa Bapualyu Mpor3BOIbHBIX
MIOCTOSIHHBIX. Y paBHEHUs1 bepHymu u Pukkaru.
7 3anaya Komm VYpaBHeHus nepBoro nopsaka. Pemenus 3agaun
Komn.
8-10 |J/ImHeiiHble ypaBHEHHs BHICIINX NOPAIKOB
8 OnHopoHbIe YPaBHCHHUS C|MeTob! pelIeHus.
MTOCTOSTHHBIMH KO3 pHuIimeHTaMu
9-10 Heomnopoansie ypaBHEHUS c|Metoa Bapranuu MpOU3BOIBHBIX TOCTOSIHHBIX U
MTOCTOSIHHBIMU K02 PHUIHEHTaAMH. | METOI HEOIIPEAEIEHHBIX KOI(QPHLNEHTOB.
Merto1 Bapualuu NoCcTosIHHBIX. MeTo
HEOIpeACICHHBIX KO3 PHUITUESHTOB.
11-13 |CucreMbl JMHEHHBIX yPaBHEHUI MEPBOro MOpsiaKa
11 OnHOpOIHBIE CCTEMBI C MeTo/ pelIeHNs.
MOCTOSIHHBIMU KO3 duiueHTaMu
12 HeonHopoaHblie cucteMsl ¢ Meroa Bapuauy MpoOU3BOJILHBIX TOCTOSIHHBIX U
MMOCTOSTHHBIMH KO3 puIimeHTaMu METOJ] HEOTpeACIEHHBIX KO3(PPHUITUESHTOB.
14 YCcToi4uBOCTD
8 YCTOMYUBOCTH TOUEK ITOKOS HccnenoBanue YCTOWYUBOCTHU IIOJIOKECHUS
paBHOBecUsl uepe3 JuHeapuzanuio. Da3oBble
HOPTPETHl CUCTEM 2X2 ¢ MOCTOSHHBIMU
kodpdunuentamu (pokyc, LEHTpP, CEANO, Y3ell,
BBIPO’KJICHHBIN y3€1)
15-16 |HMHTerpajibHblie ypaBHEHHSs
15 Kmaccudurars . JMHEHHBIX |Knaccudukanus — JUHEHHBIX — MHTErPalbHBIX
MHTETpabHbIX YPAaBHEHUN ypaBHeHH
15-16 |YpaBuenus Dpenronpma. VpaBuenuss ®pearoabmMa  BTOPOro  pojga ¢
BBIPOKJECHHBIMU siipaMu. CoOCTBEHHbIE (QYHKIUH
U XapakrTepucruueckue uwncia. OmHOpPOOHBIE H
HEOJIHOPOAHbIE ypaBHeHUs1 Ppenroapma.
AnprepHatuBa ®pearonsma. MtepupoBaHHBIE
siipa U pe30JIbBEHTA
16 YpasHenus Bonbreppa [Ipeo6pazoBanue ypaBHeHus Boabreppa B O/Y.
WrepupoBaHHbIE SApa U pE30JIbBEHTA




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

CryzneHTaMm peKOMEHIYIOTCS CIEAYIOIINE METOAMUYECKHE TOCOOUs, TOIrOTOBJICHHBIE MTPENO1aBaTEIIIMU
Kadeapsl BBICIICH MaTEMaTUKH:

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

2. bypooun A.B. [Hupgpepenyuarvnvie ypasnenus. Koncnexkm nexyuii no «xypcy «Bulcwas
mamemamuxay. 4. 2. Obnunck: UATS, 2007.

8. ®OHJ OL[EHOYHBIX CPEIACTB JJII TPOBEJEHUSI TEKYIIEM H
MMPOMEXYTOYHOMN ATTECTAIIMA OB YYAIOIUXCS IO JUCIUILIVHE

8.1. CBsa3b Mex1y popMupyeMbIMU KOMIETEHIUSIMA U GOpMaMU KOHTPOJISI MX OCBOEHHA

Ne KouTposmpyemsbie pa3aeibl NuaukaTop pocTuxeHust HanmeHnoBanue
n/n (TeMbl) TUCHUTLIMHBI KOMIIETeHIIMH OLICHOYHOI'0 CPeACTBA
TeKyuel u
MPOMEKYTOYHOM
aTTecTaluu

Texymasi aTrecranus, 3 ceMecTp
1. VYpasuenus 1 nopsiaxa. 3-YKE-1; YV-VKE-1; B-VKE-1

3-0OIIK-1; Y-OIIK-1; B-OIIK-1 KP 1

2. YpaBHEHHUSI BBICHIMX CTETICHEH. 3-VKE-1; V-VKE-1; B-VKE-1
CucreMbl. Y CTOWYHBOCTb. 3-OIlK-1; V-OIIK-1; B-OIIK-1 KP 2

3. WuTerpanbHbie ypaBHEHUS 3-YKE-1; YV-VYKE-1; B-VKE-1

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

DK3aMeH 3-YKE-1; V-VKE-1; B-VKE-1 |JDk3aMeHaunoHHbIi
3-OIK-1; Y-OIIK-1; B-OITK-1 |gpner

8.2. TunoBbie KOHTPOJIbHbIE 32JaHUS] WM HHbIEe MaTePUAJIbI, He00X0AMMbIe 1JIsl OLleHKH 3HAHUIA,
YMeHHI U HABBIKOB, XapaKTEePU3YIOIIHUX 3TANbI (POPMUPOBAHUS KOMIIETEHIIHI

@OHJT OLIEHOYHBIX CPEACTB MO TUCIUILUIMHE OO0ECIeYUBaeT MPOBEPKY OCBOCHHS ILIAHUPYEMbBIX
pe3ynbTaToB 00y4eHHs] (KOMIIETEHIIMM U UX WHIMKATOPOB) MOCPEICTBOM MEPOIPHUATHI TEKylled U
MIPOMEXKYTOYHOM aTTeCTAllUU 110 AUCLIUILIHHE.

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

8.3. MeToauueckue MaTepuajbl, onpeaessiiolie NPoUeAyPbl OLEHHMBAHUS 3HAHMHN, yMeHMIH,
HABBIKOB M (WJM) ONBITA [JeTEJbHOCTH, XAPAKTePH3YWIIUX IJTanbl (OPMHPOBAHUS
KOMIIeTeHII M

— MHWroroBas arrecranus 1O TUCIMILIMHE SIBJISCTCS WHTETPAlIbHBIM IOKa3aTeieM KauecTBa
TEOPETUYCCKUX M MPAKTUYCCKUX 3HAHWUH M HABBIKOB OOYYAIONIMXCS IO JUCIMILIMHE U
CKJIaJIBIBACTCSI U3 OIICHOK, MOJIYYCHHBIX B X0J1€ TEKYIIeH U MPOMEKYTOUHOHN aTTeCTaIlUH.

— Tekymas aTrecTanus B CEMECTpE IMPOBOJUTCS C IEJIbI0 OOECIICYCHHS CBOCBPEMEHHOMN
oOpaTHOW CBsI3M, JIi KOPPEKIMH OOydYCHHsS, aKTUBU3AIMH CAMOCTOSTEIBLHONH pPabOTHI
oOyJaronuxcs.

— TlpomexyrouHasi aTTecTalysl NpeAHAa3HaYeHa UIsi OOBEKTHBHOTO TIOATBEPIKICHHUS U
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OLICHUBAHMS JIOCTUTHYTBIX pE3YJIbTaTOB OOYYEHHUS TIOCJIE 3aBEpIICHUS HM3yYCHUs
JMCUUTUIAHBL
— Texkymas aTTectanus OCyIIECTBISAETCS JBa pa3a B CEMECT:
o xoHTposbsHas Touka Ne 1 (KT Ne 1) — BeicTaBiisieTcst B 2JIEKTPOHHYIO BEJJOMOCTh HE
no3aHee 8 Henmenu ydeOHOro cemectpa. Briodaer B ce0si OLIGHKY MEpONPUSATHI
TEKYIIET0 KOHTPOJISi ayTUTOPHON M CaMOCTOSITEIbHON pabOThl 00y4aromierocs mo
paznenaM/TeMaM ydeOHOW quCIUIUTMHEL ¢ 1 o 8 Henenmo yueOHOTO cemectpa.
o koHTposbHas Touka Ne 2 (KT Ne 2) — BeicTaBisieTcs B 3J€KTPOHHYIO BEIOMOCTb HE
no3nHee 16 Henmenu yueOHOTO cemecTpa. Brimtouaer B ce0si OLICHKY MEPOTPHUSTHIA
TEKYIIET0 KOHTPOJISI ayJUTOPHON W CaMOCTOSITETIbHON pabOThl 00yJaromerocs mo
paznenaM/TeMaM ydeOHOU TUCIMIUTUHEL ¢ 9 o 16 Hemenro yueOHOTO cemecTpa.
— PesynbraTel Tekymed M IPOMEXYTOUHOM aTTecTalMM IMOABOJATCS MO IKajle OauIbHO-
PEUTHHTOBOM CUCTEMBI.

JTan peiiTHHIOBOI cHcTEeMBbI / Heneas Bbana
OueHo4YHoe CPeICTBO Muriyn™ MaKcHMy ™
Texkymas aTrecramus 1-16 36 - 60% ot 60
MaKCHUMyMa

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:kyToUHasI aTTECTALUSA - 24 — (60% 40) 40
DK3aMeH -

OK3amenayuonnwlll bOurem - 24 40
HUTOI'O no qucuunjinHe 60 100

* - MUHMMaJIbHOE KOJIMYECTBO OAJIOB 32 OIIEHOYHOE CPEACTBO — ATO KOJMYECTBO 0auioB, HAOpaHHOE
oOyJaronumMcsi, TPH KOTOPOM OIIGHOYHOE CpPEJICTBO 3aCUYMTHIBACTCS, B IPOTHBHOM Cllydac
00yJaroNIUICs TOJDKEH JIMKBUAUPOBATH MOSBUBIIYIOCS aKaJICMHYECKYIO 33JI0JDKEHHOCTD 10 TEKyIeh
WM MPOMEKYTOYHOU aTTecTallii. MUHUMAIbHOE KOJIMYECTBO 0OA/UIOB 32 TEKYIIYIO aTTeCTAI[UIO, B T.U.
OT/ICJILHOE OIIEHOYHOE CPEJICTBO B €€ COCTaBe, U MPOMEKYTOYHYIO aTTecTalnuio coctasiser 60% ot
COOTBETCTBYIOIIUX MaKCUMAJIbHBIX OAJIJIOB.

8.4. lllkana oueHKH 00pa3oBaTelIbHBIX J0CTHKEHUI
Hrorosas arrecrais 1Mo qucHumuinHe oneHuBaercs no 100-0amibHOM HIKaie U MpeIcTaBiIseT

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
bannos ECTS | yueonon oucyunnun

O1eHKa «OTJINYHOY BBICTABIISAETCS
oOyyaromiemycs, €Cly OH rTy0oKo
U TIPOYHO YCBOMJI IPOTPAMMHBII
MaTepHall, UCUEepIbIBAIOLIE,
HOCJIe1I0BAaTEIbHO, YETKO U
JIOTMYECKU CTPOMHO €ro U3Jiaraer,
YMEET TECHO YBSI3bIBATh TEOPUIO C
NPaKTUKOH, CIIOJIB3YET B OTBETE
MaTepHuai MOHOTpaduyecKkoi
JUTEPATYPHI

90-100 5- «omauunoy/ «3aumenoy A
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OI_IGHKa «XOpPOHIO» BBICTABJIACTCA

85-89 B N
00yyJaroniemMycsi, €Cii OH TBEPIO
4 - «xopowoy/ 3HAeT MaTepuai, TPaMOTHO U 10
«3a4meHo» CYIIECTBY U3JIAraeT ero, He
75-84 C JIOTTyCKasi CYIIECTBEHHBIX
HETOYHOCTEW B OTBETE HA BOMPOC
70--74
65-69 D OrieHKa «yI0BJIETBOPUTEIHLHOY
BBICTABIIACTCS 00yJaromeMycs,
€CJIM OH UMEET 3HAHMS TOJIBKO
OCHOBHOTO MaTepuaia, HO He
3 - «y0osremsopumenvhoy/ YCBOWII €T0 JIeTaJIeH, JIOIyCKaeT
60-64 «3a4meHo» E HETOYHOCTHU, HEIOCTATOYHO

IIpaBWIbHbIE (POPMYITHPOBKH,
HapyLEeHNs JIOTUYECKOU
MOCJIEOBATEILHOCTH B U3JI0KCHUH
IIPOrpaMMHOI'0 Marepuasia

OreHKa «HEy/10BIETBOPUTETHHO
BBICTABIIACTCS 00yJaromemMycs,
KOTODPBII HE 3HAET 3HAYUTEIIbHOU
YacTH NMPOTPaMMHOI0 MaTepuara,
JIOTTYCKaeT CYIIECTBEHHbIE

F omn6ku. Kak nmpasuiio, orieHka
«HEYJIOBJIETBOPUTEIBHO» CTABUTCS
00yyaromumcsi, KOTOpble HE MOTYT
MIPOJIOJKUTH 00yUueHue 0e3
JIOTIOJIHUTENbHBIX 3aHATHH 10
COOTBETCTBYIOLIECH TUCUUILUINHE

2 - «HEYO0BIIeMBOPUMENLHOY/
«He 3a4meHo»

0-59

9. IEPEYEHb QCHOBHOI71 U JONOJHUTEJIBHOM YUYEBHOH JIUTEPATYPHI,
HEOBXOJINMOMU IJIs1 OCBOEHUA JUCHUITJINHBI

a) 0CHOBHAsA yueOHas numepamypa:

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

0) oononnumenvHan yueonas numepamypa:

2. lemunosuy, b. I1. [luddepenimanbpie ypaBHeHUs: yueOHOe mocoodue aist By30B / b. I1. Jlemumouy,
B. II. MoaenoB. — 6-e u3n., crep. — Cankt-IlerepOypr: Jlanb, 2023. — 280 c. — ISBN 978-5-8114-
9441-5. — Teker : anekTpoHHbI // JlaHp : »1neKkTpoHHO-OMOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/195426 (mata obparenus: 10.01.2023). — Pexxum mocTyma: ajisi aBTOPH3.
10JIb30BaTEIIEH.

3. bypooun A.B. uddepenunansusie ypaBHeHus. Koncmekr neknuii mo kypey «Beicmas
Matematukay. U. 1. Ooaunck: UATD, 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 «HUMHTEPHET» (JAJIEE - CETb «MHTEPHET»), HEOBXOIUMBIX JJISA
OCBOEHMSA JUCHHUITVINHBI
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He tpebGyercs

11. METOAUYECKHUE VYKA3AHUA [JId OBYYAIOIIUXCA 11O OCBOEHHUIO
JUCIHHUIIVIMHBI

Jleximu. Ilpy M3ydyeHHMH AWCUUIUIMHBI HEOOXOJIMMO KOHCHEKTHUPOBATh JIEKIIMH, KPAaTKO 3alUChIBas
OCHOBHBIE ONpeIeNeHHs, (HOPMYITHPOBKH TEOPEM U OCHOBHBIC IyHKTHI HX JIOKa3aTenbCTB. Jls
ITOHUMaHMs MaTepuaa JEKIUI U ero KaueCTBEHHOI0 YCBOECHUS PEKOMEHyeTCs 3a JIEHb JI0 CIIeAYyIoUei
JIEKUMU MPOYUTATh U MOBTOPUTH MaTepuai M0 KOHCHEKTY. B cilyyae BO3HUKIIUX BOIPOCOB M3YYUThb
TEOPETUUECKUN MaTeprall 10 y4eOHUKY JINOO MOJIy4YnTh KOHCYJIbTALMIO Y IpenoaBaTesis. JKenaTenabHo
JOTIOJTHUTEIHHO TIPOYUTHIBATH MAaTEPUaII IO PEKOMEHIOBAaHHBIM y4eOHUKaAM.

[pakTnyeckue 3aHaTHs. [Ipy MOArOTOBKE K MPAKTUYECKUM 3aHSTUSAM HAJ0 MPOYUTATh TEOPETUUECKUIT
MaTepual o TeMe U MPOCMOTPETh MaTePHUAIIbl IPEABIIYIIIETO CEMUHApa M TOJIBKO IOTOM MPUCTYNATh K
BBINIOJIHEHUIO JIOMAaIlIHEro 3ajaHus. Ha mpakTuueckux 3aHATHAX aKTUBHO y4acTBOBaTh B paboTe
IPYIIbI, B cIy4yae HEBBINOJIHEHUS OTAEIbHBIX 33JaHUN 3a7aBaTh BOINPOCHI MpernoaaBarento. BaxHoe
3HAYEHUE HUMEET CBOEBPEMEHHOE BBINOJHEHUE WHJIWBHUIYaJbHBIX JOMAIIHUX 3aJaHui. TumnoBbie
3alauyd  MHIUBUAYAJIBHOTO JIOMAallHEro 3aJaHus pa30MparoTcs Ha MPaKTUYECKUX 3aHATHUSAX.
Heobxomumo TiiarenbHO pa3o0paTbesi U BBIOJHUTH CBOE aHAJOTUYHOE 33/laHHE B YCTAHOBJIECHHBIN
IpernojaBaTesieM CpoK. BeInoHeHHOEe MHANBUIyalIbHOE 33aJaHie — HEOOXOIMMOE YCIOBHUE JIOMyCKa K
9K3aMEHY.

KontponbHas pabota. Ilpu moaroroBke K KOHTPOJIBHONW HEOOXOIUMO MOBTOPHUTH TEOPETUUYECKHI
MaTepuai Mo JEKUUsIM U ydeOHHKaM, IPOCMOTPETh TUITMYHbIE 3a]]au [0 TeMe, KOTOpbIE pellialnuch Ha
3aHATUSIX U B JOMAIIHUX 3a/IaHUSX, PEIIUTh HECKOJIBKO 33/1a4 10 TeMe U3 COOpPHHMKA UHIUBUTYaTbHBIX
3aJaHUH.

Ox3ameH. [Ipy moAroToBke K 3K3aMEHY HEOOXOAMMO H3YYUTh TCOPETUUYECKUM MaTepuall, KOTOPbI
BBIHOCHTCS Ha 9K3aMEH, 10 KOHCIEKTY JIEKIH. J[J1s1 Tydiiero nOHMMaHus UK B CITydae BO3SHUKHOBEHUS
BOIIPOCOB 0OpaTUTHCS K peKOMeHAyeMbIM ydueOHuKam uinu WHTepHer-pecypcam. Ha xoHCymbTanmsax
AKTUBHO BBISCHATH BO3HUKIINE BOMPOCHL. DK3aMEH SBJSETCS HTOTOBOM aTTecTalMel Mo MpeaMeTy 3a
ceMecTp, MOATOMY OH TpeOyeT cucTeMaTH3aluU BCEro JIEKIIMOHHOTO U MPaKTUYeCKOro Marepuana. J{is
yCIEWHON clayu dK3amMeHa TpeOyeTrcs cuctemaruueckas paboTa B ceMecTpe, aKTHBHas
camocTosiTelbHasg pabota ¢ ydyeOHukamu win MuTepHeT-pecypcamu. CoBEpIIEHHO HEOOXOAUMO IS
MOATOTOBKH K 9K3aMEHY BIYMYHBO M BHUMATEJIbHO BBIMOJHUTH UHIMBUIYaIbHOE IOMAIIHEE 3a/JaHue.
3aauu 1o TUILY 3TOTO 3aJaHMsI YaCTO BCTPEUAIOTCS HA IK3aMEHe.

12. MEPEYEHb HH®OPMAIIMOHHBIX TEXHOJOI'U, MCHOJIb3YEMBIX IIPH
OCYHIECTBJIEHUUX OBPA3OBATEJIbHOI'O INIPOHECCA IIO JUCIUIIJIMHE,
BKUIIOYAS ITIEPEYEHDb ITPOT'PAMMHOI'O OBECIIEYHEHUA U HHOPOPMAIIMOHHBIX
CITPABOYHbBIX CUCTEM (IIP1 HEOBXOUMOCTHN)

Hcnonb3oBanue nHOOPMAIIMOHHBIX TEXHOJIOTUHN MPU OCYIIECTBIEHUU 00pa30BaTeNLHOTO Mpoliecca Mo
JTUCHUIUIMHE OCYIIECTBISIETCS B COOTBETCTBUHM C yTBep)kKIeHHBIM [lomokenuem 00 DneKTpoHHOU
nH(popManmoHHO-00pazoBatTeabHOM cpene MATD HUAY MUODUN.

DneKTpoHHasi cucTema ympaBieHus oOydeHuem (LMS) wucrmonme3yercss st peanu3aiiiu
00pa3oBaTeNIbHBIX IPOrpaMM IIPU OYHOM, IUCTAHIIMOHHOM U CMELIEHHOM pexxume oOydenus. Cucrema
peanu3yeT cleAyroliie OCHOBHbIE (DYHKIIMH:

1) Co3naHue U ynpaBJeHHe KI1accaMH,

2) Co31aHue Kypcos,

3) Opranusanus 3arnucy yJaniuxcs Ha Kypc,

4) [Mpenocraienue gocTymna K yueOHbIM MaTepuaiaM Il yJaniuxcs,

5) [TyOnukanus 3a1anui Ui y4eHUKOB,

6) OneHka 3ajaHuil yJaluxcs, IpoBeIeHUE TECTOB U OTCIIEKUBAHKE Tporpecca 00yueHus,
7) Opranuzanys B3auMOJIeHCTBUS YUaCTHUKOB 00pa30BaTeIbHOTO IpoIiecca.
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Cucrema UWHTErpupyercsi € JONOJIHUTEIbHBIMU CEpBUCAMH, OOECHEYMBAIOIIMMU BO3MOYXKHOCTh
UCTOJb30BaHUSl TakuX (YHKIMH Kak pabouuii KajeHIapb, BUAEO CBS3b, MHOTOIOJB30BATEIBCKOE
pelakTUpOBaHUE JOKYMEHTOB, co37aHne (JOpM OMPOCHUKOB, MHTEPAKTHBHAS JIOCKA JJISI PHUCOBAHMS.
ABTOpH3aLMsA N0JIB30BATENIEH B CUCTEME OCYLIECTBIIAECTCS MOCPEACTBOM KOPIOPATUBHBIX AKKAYHTOB,
NPUBSI3aHHBIX K IOMEHY Olate.ru.

12.1. Ilepeuens unghopmayuoHHbIX MEXHONOUL

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

— TMPOBEJCHHE OHJIAMH JICKIMHA U MPAKTHUYCCKUX 3aHATHH C MCIOJb30BAHUEM TPapUUECKOTO

TUIAHILIETA;

— HCIOJIb30BaHKe TEKCTOBOTO penakropa Microsoft Word,

— WCrosib30BaHKe TabarmuHOoro peaakropa Microsoft Excel;

— OpraHu3aIys B3auMOJICHCTBHS ¢ 00YJaAIOIIMMHUCS TIOCPEICTBOM 3JICKTPOHHOM MOYTHI.

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

12.3. Ilepeuens unghpopmayuonnvix cnpagounvix cucmem
He Ttpebyercs

13. OIIMCAHUE MATEPHUAJILHO-TEXHUYECKOM BA3bl, HEOBXOJIUMOM IS
OCYHECTBJIEHHUSA OBPA3OBATEJIBHOT'O ITPOLHECCA IO JUCHUIIJIMHE

Aynutopuu, CHaOXKEHHBIC JJOCKOW M MEJIOM, FJIA JOCKOW U MapKepaMH.
14. UHBIE CBEJJEHUSA U (MJIN) MATEPUAJIBI

14.1. Ilepeuenv o00pazoeamenvHblX MEXHONO2UN, UCHOIB3YEMBIX HPU  OCYULECHIEIEHUN
obpazoeamenvHozo npoyecca no OUCUUNIUHE

- IPOBEPKA IPABMWIIBHOCTH BBIIIOJHEHHS TOMAIIHETO 3aJaHUs
- pelIeHMe 3a/1a4 Ha CEMUHApax y JOCKU

- paboTa B KOMaH/JIe

- MO3TOBOM LITYpM

- 3all[1UTa BHIMOJIHEHHBIX PaboT

14.2. ®@opmur opeanuzayuu camocmoamenvruoli padbomol odyuarouuxca (memovl, blHOCUMbLE ONA
CaMOCmOoAmMenbHo20 U3YYEHUA; GONPOCHl ONA  CAMOKOHMPONA; MUNOGble 3A0aHUA  OnA
camonpogepku

Tembt, 6ptnocuMbIe ONLAL CAMOCH OAMEILHOZO0 USYHCHUA
1. JluneiiHble ypaBHEHHMs BBICIIMX TNOPSAKOB. OJHOPOJHBIE YypaBHEHHS C IOCTOSHHBIMH
kodpuuuentTamu. OCHOBHBIE CBOMCTBA peIIEHUN JMHEHHBIX OJHOPOIHBIX YpaBHEHHI.
dyH1aMeHTaIbHBIN HA0Op pelieHui.
2. HeonmHopoaHble ypaBHEHHUS C MOCTOSHHBIMHM Kod(pduuueHTaMu. 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. Tursl qudQepeHnnanbHbIX YpaBHEHHH.
3axoH HproToHa 0 HarpeBaHuu U oxnaxkaeHuu. Bropoii 3akon HeroToHa. PagnoakTuBHeIN pacnan.
Jlunamuka nonyssinuu. ManeTy3uaHckas MoJeib pocta. Moeib JJOTUCTHYECKOTO POCTa.
I'eomerpuueckas unteprperays auddepeHnnanisHOoro ypaBHeHUs mepBoro nopsiaka. [Ipumepst
MIOCTPOEHHUSI 101 HanpaByieHni. CTalluOHApHBIE PELLIEHMUSL.
YpaBHEHHUS € pa3IeISIOIMMHUCS IEPEMEHHBIMU
Meron penieHust ypaBHEHH € pa3IeislOIMMHUCS IepeMeHHbIMU. 1Ipumepsl.
OnHOpoIHBIE ypaBHEHUS MIEPBOT0 NOpsaKa. MeTo bl peleHus: OJHOPOIHBIX YpaBHEHUN
VYpaBuenus B noaHeIx auddepennuanax. MHTErpupyrommii MHOXHATEb
JIuneiinble ypaBHeHUs 1 nopsiaka.

. YpaBHeHus bepHymu.

. YpaBHeHUs Pukkatu.

. 3anaya Komu. Teopemsl cyliecTBOBaHUS U €IMHCTBEHHOCTH.

. JIuneliHble ypaBHEHUsI BHICIINX NOPSAAKOB. OTHOPOIHBIE YPAaBHEHHUS C TOCTOSTHHBIMU

ko3¢ punmenTamu. OCHOBHbBIE CBOMCTBA PEILICHUH JIMHEHHBIX OJJHOPOIHBIX YPABHEHHH.
@yHIaMEeHTaIbHBIN Habop penIeHuil.

HeonHopoaubie ypaBHEHHsI BBICIINX MOPSIIKOB C TIOCTOSIHHBIMU Ko3(uunentamu. Metoz
BapHaly MOCTOSHHBIX. MeTo ] HeonpeIeIeHHbIX KOAPMUITUEHTOB.

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

HeonHopoaHbie cUCTEMBI € TOCTOSSHHBIMU KO3 duiinentamMmu. Meto Bapuaiuy Mpou3BOJIbHBIX
MTOCTOSIHHBIX U METOJ] HEOPEeIEHHBIX KOA(P(PUIIUEHTOB.

VYceroitunBocTh. MccnenoBanue yCTOMYMBOCTH TIOJIOKEHUSI PABHOBECHUS YEpe3 JIMHEAPU3ALUIO.

®dazoBbIe TOPTPETHI CUCTEM 2X2 C TIOCTOSHHBIMU Kod(duimentamu (Hokyc, eHTp, Ceaio, y3en,
BBIPOJKICHHBIHN y3€)

Knaccudukanust THHEHHBIX HHTETPAJIBHBIX YPaBHEHUM

VYpaBHenus:t @pearonbma BTOPOTO poja C BBIPOKACHHBIMHU sapaMu. CoOCTBEHHbIE (YHKLIHUU U
xapakrtepucruueckue uyucia. OIHOpOAHBIE W  HEOJHOpPOJAHBbIE YypaBHeHHs Dpearonbma.
AnbrepHatuBa Opearonbma. UtepupoBaHHbIE 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 =—r.
y 2y? + 2x2

, 3y 2
Y+ == y)=1.
X X

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,
y = —x + tgl.

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

(a30BBIil IOPTpET.

T = 3x — 2y,
y =4y — 6.
0 1 1
r=Azx, A=]11 0 1
2 2 1

10. Pemuts cucremy

11.TIpeo6pasyiite cneayroiiee MHTETpaibHOE ypaBHeHHe 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. HaiiTu HeTpuBHaIbHbIE PELICHUS IS CIEAYIOUIEr0 OJJHOPOAHOTO ypaBHeHUsI Dpearonbpma
WCIOJIb3YS TOHATHS COOCTBEHHBIX (DYHKIIMI U XapaKTePUCTHUECKUX YHCE
Vs

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

14. Haiigute pe30JibBEHTY HHTETpalibHOTO ypaBHeHUs Dpearonbma,
1

y(x) = 2 [ K(x, )y(t)dt + f(x)
0
ecnn K(x, t) = eX~t u 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) = —u1 BbIpa3uTe pelICHHE Yepe3 Pe30IbBEHTY.
1+t

16. MccrnenoBaTh yCTOHYMBOCTD CTAIIMOHAPHBIX PEIICHHH.
i =eY—e®, & =In(l+y+sinzx),

7= /3z +y2 — 2. =2+ v3sinx — 8.
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17. Uccnenosars ycroitunBocts Touku (0,0,0).

i =tg(z —y) — 2z, i =e® —e 3%
¥=v9+ 12z — 3eY, =4z — 3sin(z + y),
z = —3y. z2=1In(l+ 2z — 3x).

14.3. Kpamxkuit mepmunonozuueckuil cioeaps

ABTOHOMHAsI CHUCTEMa, aCUMIITOTUYECKAasi YCTOMYMBOCTb, BBIPOKICHHbIE fA1pa, AUpdepeHnaibHoe
ypaBHeHUE, 3a1a4ya Komm, narerpansHoe ypaBHeHue Bosbreppa 1-ro poaa, MHTErpaibHOE YpaBHEHUE
BonwTeppa Broporo pona, uHTerpainbHoe ypaBHeHue @pearonbpma 1-ro poaa, HHTErpajlbHOE YpaBHEHUE
@pearompma 2-ro  poja, HWTEPHUPOBAHHBIC s/pa, JIMHEHHOE ypaBHEHWE TMOpsaKa N, JHMHEHHOE
UMHTErpajibHOE YpaBHEHHE, METOJ BapUallMM MMPOU3BOJIBHBIX MOCTOSHHBIX, HEOJHOPOJAHBIE YPABHEHUS
@pearompma 2-r0 poja, HEYCTOWUMBBIA y3€l, OJHOPOJHOE JIMHEHHOE ypaBHEHHWE, OTHOPOIHBIC
UHTErpaibHble ypaBHeHHs Dpearoiapbma BTOPOro poja, onpeaenuTens BpoHckoro, ocobas Touka,
nopsiIok AU pepeHnanbHOr0 ypaBHEHUS, YpaBHEHHE B YAaCTHBIX IPOU3BOJHBIX, PE30JIbBEHTA,
perenue qudGepeHnnanTbHOTO YpaBHEHUs, YCTOMUUBBINA (OKYC, cenyio, cuctema auddepeHnnanbHbIX
ypaBHEHUM, HEYCTONUMBBIA (POKyC, COOCTBEHHbIE (DYHKIIMU U COOCTBEHHbIE 3HAYEHMsSI, COOCTBEHHBIE
(GyHKIMY, ypaBHEHHE B TOJHBIX auddepeHnnanax, cCTallioHapHas TOYKa, TeopemMa CyIeCTBOBAHUS U
€IMHCTBEHHOCTH, YypaBHeHHs BombTreppa, ycToilumBoe pelieHue, yCTOMUYMBBINA y3en, (a3oBas
TpaekTopus, $pazoBblil MOPTpeT, GQyHIAMEHTalIbHAS CUCTEMA PELISHUH, IEHTP, YaCTHOE PEeIlleHUE.

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 mpeanojiaracTcsi UCIOJIb30BaTh COIMAIBHO-aKTHUBHBIE W pe(IeKCHUBHBIC
METOJIbI OOYUYEHHUsI, TEXHOJOTUH COIMOKYIbTYpHOU peabunutaruu oOydarontuxcs ¢ OB3 ¢ menbpio
OKa3aHHUs IOMOIIM B YCTAaHOBJICHUH MOJTHOIEHHBIX MEKIUYHOCTHBIX OTHOILLICHUI.

OOydeHue Ul C OTPAaHUYECHHBIMH BO3MOXXHOCTSIMH 3/I0POBbSI OCYILECTBIISIETCSI C Y4YETOM
WMHIUBUAYAIbHBIX MCUXO(PHU3NYECKMX OCOOCHHOCTEH, a A WHBAJIUAOB TaKKe€ B COOTBETCTBUM C
UHIUBUAYAIbHON TPOrpaMMOi peaOuiInuTaluy HHBAIHIA.

Jst 1un ¢ HApylIeHUeM ¢JIyXa BO3MOXKHO MPeI0CTaBlIeHne HHPOPMAIK BU3YaTIbHO (KpaTKui
KOHCIIEKT JIEKLIUWA, OCHOBHAs M JOTOJHHUTENbHAS JUTEepaTypa), Ha JIGKIMOHHBIX U MPAKTHYECKUX
3aHATUSX  JOMYCKaeTcsl  IPHUCYTCTBHE  acCCHCTEHTa, a  Takke, CypAONEpPeBOJYUKOB U
TU(dIOCYpIOTIEPEBOTYUKOB.

Onenka 3HaHMHM OOYYarOIIMXCS HA MPAKTHMUYECKHX 3aHATHUAX OCYIIECTBISETCS Ha OCHOBE

MMCBMEHHBIX KOHCTIEKTOB OTBETOB Ha BOIIPOCHI, MUCbMEHHO BHITIOJHEHHBIX MPAKTUYECKUX 3aJaHHH.
Jlokiiaq Tak ke MOXKeT ObIThb NpeAoCTaBlIeH B MUChMEHHOW ¢opme (B BuIe pedepara), MpuU 3TOM
TpeOOBaHUs K COACPNKAHHUIO OCTAIOTCS TEMH K€, a TpeOOBaHMS K KayeCTBY M3JIOKEHUS MaTrepuaia
(TOHSATHOCTH, KAYECTBO PEYH, B3aUMOJICHCTBHUE C AyIUTOPUEH U T. ) 3aMEHSIOTCSI HA COOTBETCTBYIOIIIHE
TpeOoBaHUs, MPEIbsIBIsSEMbIE K MHUCHbMEHHBIM paboTaM (KaduecTBO O(GOpPMIICHHS TEKCTa U CIUCKa
JTUTEPATyphl, FPAMOTHOCTh, HATMYKUE UILTIOCTPAIIHOHHBIX MAaTepUAIOB U T.1I.)
C y4eToM COCTOSHUSI 37I0pPOBbSI IPOCMOTP KHUHO(MUIbMA C TOCIHEAYIOIIMM aHAIM30M MOKET OBITh
MpoBeJIeH oMa (HampuMmep, Ipyu HEOOXOAUMOCTH JOTOJHUTENBHON 3BYKOYCHIMBAIOIIEH anmapaTypsl
(HaymHukH)). B TakoM ciiyyae oOydaronuiics mpeaocTaBisieT MUChbMEHHBINA aHaU3, COOTBETCTBYIOMIHIA
MPEIbSIBISIEMBIM TPEOOBAHUSIM.

[Ipomexxyrounast arrectanus g JUL C HAPYIIEHUSMU CIyXa MPOBOJUTCA B MHUCbMEHHOU
dbopmMe, MpH ITOM HCIHOJB3YIOTCS O0OIMEe KpUTepuu OleHUBaHUs. [Ipu HEOOXOAMMOCTH, BpeMs
MOATOTOBKH Ha 3a4€T€ MOYKET OBITh YBETUYEHO.

Jlis aui ¢ HapylleHHeM 3peHMs JOIMyCcKaeTcs ayAuaabHOe MpeAocTaBlieHHe HH(OpMaInu
(Hampumep, ¢ UCTOIB30BAHUEM MPOTPAMM-CUHTE3ATOPOB PEUM), @ TAKKE MCIOIb30BAHUE HA JIEKIIUAX
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3BYKO3aIMCHIBAIOIIUX YCTPOUCTB (IUKTOGOHOB M T.X.). Jlomyckaercss MPUCYTCTBHE Ha 3aHATUSIX
acCHUCTEHTa (MIOMOIIHUKA), OKA3bIBAIOIIET0 00Y4aIOUMMCS HE00X0IUMYIO0 TEXHUYECKYIO TTIOMOIIb.
Omnenka 3HaHUHM OO0YyYarOUMXCs HA MPAKTUYECKUX 3aHATHSAX OCYIIECTBISIETCS B YCTHOM (opme (Kak
OTBETHI HA BOTIPOCHI, TaK U MpakTuieckue 3ananus). [Ipu HeoOxoaumocTu aHanu3a GuiibMa MOKET OBITH
3aMEHEH OIHMCAaHUEM CHUTYallUHd MEXKITHUYECKOTO B3aMMOJEHCTBHS (Ha OCHOBE OIIBITa PECIIOHJIEHTA,
XYI0KECTBEHHOM JINTEPATyphl U T.J.), MO3BOJISIOLUIUM OLIEHUTh CTENEHb C(POPMUPOBAHHOCTH HaBBIKOB
BJIQJICHHS] METOJIAMH aHAJIN3a M BBISBJICHUS CIIEHUGUKN (YHKIIMOHUPOBAHUS W Pa3BUTHUS TICUXUKH,
MO3BOJISIFOIIMMU  YYUTHIBATh BIIMSHUE 3THHUYECKUX (akTtopoB. Ilpu mpoBeneHHMH NPOMEKYTOUHON
aTTecTalluy Ui JIMI C HapylIEHWEM 3pEHUs TECTUPOBAHME MOXKET OBITh 3aMEHEHO Ha YCTHOE
co0eceJ0BaHuE TI0 BOITPOCAM.

JInua ¢ HapyleHUsIMU OMIOPHO-IBUIaTEIbHOI0 aNNIApaTa He HY)KJA0TCsA B 0COOBIX (hopmax
MpeloCTaBJIeHUs yueOHbIX MaTepranoB. OHAKO, C yUETOM COCTOSIHUSI 3I0POBbS YaCTh 3aHITUNA MOXKET
ObITh peann30BaHa AMCTAHUMOHHO (mpu mnomomu cetu «MHTepHeT»). Tak, NMpM HEBO3MOKHOCTH
MOCEIEHUSI JIEKIIMOHHOTO 3aHATUS OOY4YaloIMHCS MOXET BOCIOJIb30BAThCS KPATKMM KOHCIIEKTOM
JIEKLUH.

[Ipy HEBO3MOXXHOCTH TOCELIEHUS MPAKTUYECKOTO 3aHSTHA OOy4aromuiicss JOJIKeH

MIPEeIOCTaBUTh MUCHbMEHHBIN KOHCIIEKT OTBETOB Ha BOMPOCHI, TUCBbMEHHO BBIIIOJIHEHHOE NMPAKTUYECKOE
3aJlaHue.
Jlokitaq Tak ke MOKET ObITh NpeNoCTaBiIeH B MUCbMEHHOW ¢opme (B Buae pedepara), Ipu 3TOM
TpeOOBaHUs K COJEpPKAHUIO OCTAIOTCA TEMH K€, a TpeOOBaHMs K KayecTBY W3JIOKEHUS MaTepuaia
(MOHATHOCTB, KAYECTBO PEUH, B3aUMOJICHCTBHUE C AyIUTOPUEH U T. ) 3aMEHSIOTCS HA COOTBETCTBYIOIIHE
TpeOOBaHUs, MpPEIbsIBIsSEMble K MUCHbMEHHBIM paboTaM (KauecTBO O(GOpMIIEHHS TEKCTa U CIUCKa
JUTEPATyphl, IPAMOTHOCTh, HAJIMYHME WILTIOCTPAIIMOHHBIX MaTepUasIoB U T.J.).

IIpomexxyrouHass arrectauus Ui JIMIl C HapyIIEHUSIMH OIOPHO-IBUIaTEJILHOIO ammapara
IIPOBOJIUTCS Ha OOIIMX OCHOBAHMSX, IPU HEOOXOAMMOCTH MPOLIEypa 3a4eTa MOKET ObITh pean30BaHa
JTMCTAHIIMOHHO (HAaIIpUMep, IIPH IMOMOIIU porpaMmel SKype).

Jlis 3TOro Mo JOTOBOPEHHOCTH C MpernojaBareieM OOydaroluiicsl B ONpPENENIeHHOE BpeMs
BBIXOJUT Ha CBSI3b JAJs NPOBEACHUS NpOLENyphl 3adeTa. B TakoM ciyyae 3a4yeT cpaercst B BUIE
cobecemoBanusi 1o BompocaMm (cM. (opMBI TIPOBEIEHUS MPOMEKYTOUYHOW aTTeCTallMd IS JIUI[ C
HapyLEeHUsIMU 3peHust). Borpoc 1 npakTuyeckoe 3ajaHne BbIOMPAOTCs CaMUM MIPETOAAaBATENIEM.

[Ipumeuanue: DOHABI OLICHOYHBIX CPEACTB, BKJIIOYAIOIIME TUIIOBBIC 3aJaHHUsI U METOJbl OLIEHKH,
KPUTEpUU OLIEHUBAHUS, MO3BOJIAIONIME OICHUTH PE3YyJIbTaThl OCBOCHHUSA JIAHHOW JHCHUIUIMHBI
obyuarormumucs ¢ OB3 moryt Bxoauth B coctaB PIIJ] Ha mpaBax OTAEIbHOTO JOKYMEHTA.

IMporpammy cocraBuia:

H.D. KnuHIIMoHT, T01EeHT, K. ¢-M. H., TOIICHT

Penen3zenr (b1):

B.K. AprembeB — ponieHT kadenps! Beiciiel matemaTiku MO, kanaunaT pusnko-mMareMaTHyeCKux
HayK, TOLICHT
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