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1. IlepeyeHb KOIOB KOMIIeTeHIHI1, (POPMUPYEMBIX JUCIUIJIMHONW B Mpolecce 0CBOECHUs
o0pa3oBaTeIbHON NPOTrPaMMBbI

I'pynna komnereHuit Kareropusi komnereHumi Kon
CucTeMHOE U KPUTUUYECKOE
YHuBepcaabHbIe P YK-1
MBIIIIJICHHE
Pa3pabotka u peanuzanus
YHuBepcaabHbIe p P YK-2
MIPOEKTOB
O6menpodeccuoHaabHbIE - OIIK-1

2. KoMneTeHIIUM U MHAUKATOPBI UX JIOCTHKEHHUS

Kon ®opmyIMpoOBKa
NuaukaTopsbl 10CTHKEHUS] KOMITETEeH T
KOMIIeTeHIIUH KOMIIeTeHIIUH
YK-1 Crniocoben VK-1.1 Ananusupyer 3amady, BbLess ee 0a3oBble
OCYILIECTBIISATh COCTAaBJISIIOLME,  OCYILIECTBISET  JIEKOMIIO3ULIUIO
MIOUCK, KPUTHUYECKHUH | 3a1a4u
amamu3 u  cuHTte3 | YK-1.2 BeiOupaet pecypcsl uis morcka nHpopMaim
uHpopManuy, HE00XO0AMMOM 15 pelIeHUs TIOCTaBICHHOH 3a/1a41
MPUMEHSTh VK-1.3  Haxoautr, KpPUTHYECKH  aHAIU3UPYET,
CHUCTEMHBIH IOJXOJ | COMOCTABIsAET, CHCTEMaTU3upyeT U  00oOuaer
JUISL pelieHus | 0OHapyKEHHYIO uH(pOopMaLHIO, onpezenser
IIOCTaBJIEHHBIX 33Ja4 | MapajurMy, B paMKax KOTOpOH Oyner pemaThbes
[IOCTaBJIEHHAs 33/aya.
VK-1.4 BbIgBisIeT CHCTEMHBIE CBSI3U U OTHOILICHHS
MEX/y M3y4aeMbIMHU SIBICHUSMHU, MPOIECCaMU W/WIH
00BEKTaMU Ha OCHOBE NMPHHSTOM MapaurMsl.
VK-1.5 Ilpemnaraer perneHue(s1) 3anadu, OIEHUBAET
JIOCTOMHCTBA M HEJIOCTATKH (TEOpeTUYecKue 3a7aun),
IpEeuMylIecTBa U PUCKH (IPaKTUYECKUE 3a0a4H).
YK-2 Crniocoben VK-2.1. VYuyactByer B pa3pa0oTke IpOEKTa,
OTIpeeIsATh KpYT | ONPEJEICHN €ero KOHEYHOM Ienu, HCXoAsd U3
3aJad4 B paMKax | JIEHCTBYIOIIMX IIPABOBBIX HOPM
nocrasieHHoW 1enu | YK-2.2. Pemaer nocraBieHHyI0 nepea HUM
u BBIOMpATh | MOALETL  HpOeKTa,  yepe3  (GopMyIupoBaHUE
ONTUMAaJIbHbIE KOHKPETHBIX 33/1a4.
CIOCO0BI ux | YK-2.3. VuureiBaeT npH pELIEHUH IOCTABIECHHBIX
pelleHns, UCXOJs M3 | 3aJjad  TPYAOBble U  MaTepUalbHbIE  PECYPCHI,
NENCTBYIOINX OrpaHMYEHUsl IPOEKTa - CPOKH, CTOHUMOCTb,
MIPaBOBBIX HOpM, | COJep>KaHueE.
MMEIOIINXCA VK-2.4. Peamuzyer BHYTpEHHHE M  BHEIIHHUE
pecypcoB U | B3aUMOJCHCTBUS, TMpEeAynpexaaeT U  pa3peuiaer
OTrpaHUUYEHUN KOH(JIUKTBI

VK-2.5. Bnageer HaBblkamMu paboThl 0GOpMIICHHS
JOKYMEHTAIUH, MyOJIUYHO MPEACTaBISIET Pe3yIbTaThl
pELIEeHUs] KOHKPETHOM 3a/1a4i IPOEKTa UM IIPOEKTa B




OcJIOM

OIIK-1

Crnocoben
MIPUMEHSTh
€CTeCTBEHHOHAYYHBIC
U OOIICHH)KEHEPHBIE
3HaHUS, METO/IbI
MaTeMaTHYECKOTO
aHamm3a "
MO/ICJIUPOBAHUS,
TEOPETUYECKOTO U
AKCIEPUMEHTATIHHOTO
UCCIICIOBaHHS B
npodeccnoHaTbEHOMI
JESITeTbHOCTH.

OIIK-1.1 Ucnonpzyer OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHbBIX JUCLUIUINH B
poeCCUOHATILHOMN 1eATEIbHOCTH.

OIIK-1.2 IlpumeHnsier MeTOABl MaTeMaTHYECKOIO

aHaJIu3a W MOJEIMPOBAHUS, TEOPETUUYECKOTO U
AKCIIEPUMEHTAIILHOT'O UCCIICI0BAHMS.

OIIK-1.3 Omnpenenser BO3MOXHOCTH MNPUMEHEHHUS
OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYUHBIX TUCIUILINH
Y METOJ0B MaTEMaTUYECKOr0 aHAJIN3a JUIsl HOCTAHOBKHU
Y PeIleHUs] KOHKPETHBIX MTPUKIAAHBIX 33/1a4.
OIIK-1.4 MHcnonp3dyeT MaTeMaTUYECKHUE METOJbI
00paboTKkM, aHaimM3a W CHHTE3a Pe3yJIbTaToOB
npodeccuoHaNbHBIX UCCIICIOBAHMM.

OIIK-1.5. ITlpumensieT mojioxKeHUE 3aKOHA U METO/IbI B
00J1aCTH €CTECTBEHHBIX HAYK U MAaT€MaTUKH

OIIK-1.6 Amnanusupyer 3agauu npodeccuoHaIbHOU
JIEATEIbHOCTH Ha OCHOBE IIOJIOKEHUM, 3aKOHOB U
METOJIOB B  0O0JacTH eCTECTBCHHBIX HAyK W
MaTE€MaTUKH.

3. Onucanue IJIAHAPYEMBbIX Pe3yJbTaTOB 00y4YeHHs 10 JUCHHILINHE

3.1. Onucanue ILIAHAPYEMBIX Pe3VJIbTATOB 00VYEeHHS IO JUCIHHIIJINHE

[Inanupyemble pe3ynbTaThl OOyYEHHUS IO JAUCLUIUIMHE IPEACTaBIEHbl JECKPUIITOPaAMU
(3HaHUS, yMEHUS, HABBIKH).

€CKPHIITOPBI
Aeckp p 3HaTh YmMmeTh Baagern
0 JUCIUIIINHE
K
ot VK-1
KOMIIETEeHIINU

-OCHOBHBIC ITOHATHA

- 0a30BBIE TTOHATHS
TECOPHH
MaTeMaTHYECKOTO
aHayM3a PyHKLINH;

anredpbl U TEOMETPUH;

- pemarth 3aJa4M 1o
TEOpUU IPEJIETOB

- HaBBIKAMU PELICHUS
CHUCTEM JIMHEWHBIX

- OCHOBHBIC IIPU3HAKU
CXOJIMMOCTH YUCJIOBBIX U
(GYHKIMOHATBHBIX
PANIOB;

- OCHOBHBIE METO/BI
WHTErPUPOBAHUS
dyHKIHMi;

- pellIeHUE JTUHEUHBIX
YpaBHEHUN;

MIOCJIEN0BATEIBHOCTEN | YPaBHEHUN;

1 QYHKIHII; - HaBBIKaMU

- IPUMEHSTh BBIUMCIICHUS
MaTeMaTHUYCCKIE MPOU3BOAHBIX U
METO/IbI IPH PEILIEHUN | UHTETPAJIOB;

3ajay;
- IPUMEHSITh
MaTEeMaTH4YCCKUC
MOJIEIH

PO eCCHOHATBHBIX
3ajad;

- UHTEPIIPETUPOBATH
MOJTy4YeHHBIC
pe3yJbTaThl U YMETh
UX MPUMEHSTH UX B
po¢eCCHOHATBHON
JIESITEIbHOCTH;

- HaBbIKaMU PELICHUS
TUIIOBBIX 3a7ad4,
UCIIOJIB3YS

METO/IbI

b depeHIHaTbHOTO U
MHTETPaIbHOIO
HCYHCIICHUS;

- HaBBIKAMHU
MIPAKTUYECKOTO
MCIIOJIb30BaHUs
MaTeMaTH4eCKOro
ammapara




MATEMAaTHYICCKOI'O
aHaJIM3a IJIs1 peIICHUA
KOHKPCTHBIX 3a/1a4 B

npodeccuOHATBLHON
JeSITETILHOCTH.
Koz VK-2
KOMIIeTEeHIIHH
- 3aJ]a4U U LeNH - IUTAaHUPOBATh MPOEKT | - HAaBBIKAMU
Pa3HOOOpa3HBIX ¢ yuérom MIPEACTABICHUS
IPaBOBBIX IIPOEKTOB U JeHCTBYIOIUX pe3yabTaTOB IPOEKTOB
CUTYallUii, CBSI3b MEXAY | PABOBBIX HOPM - cnocobamu
HUMM, CIIOCOOBI PELICHUS | - IPUMEHSTh KOPPEKTUPOBAHUS
U 0XKHJIaeMbIe OCHOBHBIE 3aj1a4, BO3MOKHOCTSIMHU
pe3yibTaThl aJIMUHUCTPATUBHO- UX UCIOJb30BaHUS,
- (hopMynHpOBATH IIPaBOBBIC KATETOPHH, | COBEPIICHCTBOBAHHS
OCHOBHBIE ITPaBOBbIE Pa3sHOBUIHOCTH, - HaBbIKAMHU
MIOHATHS, KATETOPHUU (bopMBI 1 TeopHuH UCTIOJIb30BaHUS
- pacro3HaBathb - IPUMEHSATh 3HAHUS IIPaBOBBIX 3HAHUH B
IPaBOBYIO OCHOBY OCHOB IIpaBa BO BpeMsi | cdepe Moucka,
pa3HbIX BUJIOB HIEPEroBOpOB, MOJIyYeHHUs U
JeSITeTbHOCTH COBEIIaHUH MCTIOJIb30BaHUS
- aHAJIM3UPOBATh - BBLIIENIATH uHpopManuu
NPaBOBYIO CHEH(PHUKY 0COOEHHOCTH - HaBBIKAMU aHAJN3a
Pa3JIMYHBIX COLUAIBHBIX | IPABOBOIO rocyJapCTBEHHOMN
IIPOLIECCOB peryJIMpOBaHuUs MOJIUTUKH B 00JIACTH
- BBIOMpAaTh MaccoBOM dbopmHpoBaHUS U
aJICKBAaTHYIO 3a/1a4aM KOMMYHHKAIH U WCTIOJIb30BaHUS
paBoBYIO (hopMy creuu(uKy IenoBeIX | HHPOPMALMOHHBIX
yIIpaBJICHUS B JTIOOBIX KOMMYHHKAIIHH B pPEeCypcoB U IPaBOBOTO
cdepax nesaTeIbHOCTH BUPTYaJIbHOU cpesie pexxuma
JTOKYMEHTHPOBaHHOMN
uHpopManuu
Koz ONK - 1
KOMIIeTeHIIHH
- OCHOBBI MaT€MaTHKH, - pemarp - HaBBIKAMHU
¢bu3uky, CTaHJapTHBIE TEOPETUYECKOT0 U
BBIYUCITUTENLHON npodeccuoHaTbHbIE AKCIIEPUMEHTAIHHOTO
TEXHUKU U 3ajiauul ¢ HCCIIEI0BaHMS
IPOTPaMMHUPOBAHUS; pUMEHEHUEM 00BEKTOB
- 3aKOHBI U METO/IbI B €CTECTBEHHOHAYYHBIX | MPO(eCcCHOHATBHOM
00JTaCTH €CTECTBEHHBIX | M OOMIEWHKCHEPHBIX | NESTEIHHOCTH,

HAyK U MaTeMaTHKH;
- 3aJ1a4u
npoheccCHoHaNBHOM
JIEATENIHLHOCTH, 3aKOHOB U
METOJIOB B 00J1aCTH
C€CTCCTBCHHBIX HaYK nu
MaTeMaTUKH;

3HAHUM, METOJIOB
MaTEMaTHYECKOTO
a”ajan3a u
MOJICITUPOBAHNS,

- IPUMEHSTh
MMOJIO’KEHHUS 3aKOHOB U
METOH0B B 00J1aCTH
€CTECTBEHHBIX HAYK U
MaTEMaTHKHU;

- HaBBIKAMU aHAJN3a
3a1a4
npodeccHoHaNBHOMI
JESITETbHOCTH.




4. MecTo AMCHMILVINHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMbl

Juctummaa «AuddepeHnuansabie ypaBHEHUD» OTHOCUTCS K 0053aTebHON 9acTH yu4eOHOTO
mana OITOIL

JanHas QUCHUIUIMHA B3aMMOCBSI3aHA C JAPYTMMHU AUCIUIUIMHAMH, TakKuMU Kak «Teopus
BEPOATHOCTEM U MaTeMaTuyeckas CTaTUCTHKa», «MareMaTHdeckuii aHanusz», «IKOHOMHUKA
opraHu3aiuu (MpeanpusaTis)y», « IKOHOMUKaY, «OCHOBBI €CTECTBO3ZHAHUS.

B pamkax ocBoeHusi mporpammbl OakajlaBpuaTa BBITYCKHHKH TFOTOBATCSA K PEUICHHUIO 3a/1a4
npo(hecCHOHANBHOM ~ JCATEIbHOCTH  CIEAYIONUX  THIIOB: HAy4YHO-UCCIEI0BATEIbCKUH,
IIPOU3BOJICTBEHHO-TEXHOJIOTMYECKUN, OPTaHU3alIMOHHO-YIIPABICHUYECKHMA, TPOSKTHBIMH.

[Tpodune (HampaBIEHHOCTH) MPOrPaMMbI YCTAaHOBIIEHA IMyTeM €€ OpHEeHTanuu Ha chepy
pohecCHOHANBHOM JESTEIbHOCTH BBITYCKHUKOB: MH(pOpMaIMOHHbIE TEXHOJOTHH U OOJjbllne
JTAHHBIE

5. O0beM TUCHUILIHHBI

Dopmul 00yuenun
Buowt yueonoi pabomot
Ouno-3aounasn

OO0mas TPyA0eMKOCTh: 3a4CTHBIC ¢IMHUIIBI/J9aChI 3/108
KonraktHasi pabora:

3aHATHSA JIEKIIUOHHOI'O THUIIA 12
3aHsTHsI CEMUHAPCKOr0 TUIIA 16
[TpoMexyTouHas aTTecTalys: 3a4eT ¢ OLeHKOM 0,15
Camocrositesibaas pa6ora (CPC) 79,85

6. Conep:kanue AUCHUIJIMHBI (MOAYJsl), CTPYKTYPHMPOBAHHOE MO TeMaM / pa3jejaM C
yKa3aHHeM OTBE€JeHHOI0 HAa HHUX KOJHYEeCTBA aKaJeMHMYeCKHMX YacOB U BHAOB YYeOHBIX
3aHATHH

6.1. PacnipesiesieHue 4acoB 10 pa3jaeaaM/TeMaM U BUIAM pPadoThl

6.1.1. Ouno-3aounasn ¢popma odyuenusn

Buabl yuedHoii padortsl (B yacax)
KonTakTHas padorta
Ne 3ansaTus
n/ Pasznena/rema JEeKIHOHHOI0 3aHATHS CEMHHAPCKOI0 THIIA CamocT
I THIA OAITEJILH
Jlexyuu | Unvie Ipaxmu | Cemuna | Jlabopa | Unvie ast
yuebuvie| ueckue pol mopuovie padora
3AHAMUA| 3AHAMUA pa6ombz
1. | Auddepenunanbuble
ypaBHEHUS TIepPBOTO 1 2 13
MopsiAKa
2. | OY n-ro nopsaka 1 2 13
3. | Cucrema nuHelHbX JIY 1 5 13
TIEPBOTO TOPSI/IKA.
4, 3neMveHTLI TEOpPUH 1 2 13
YCTOMYHUBOCTH
5. | KpaeBble 3amaum  mis 2 2 13




O0OBIKHOBEHHBIX
muddepeHITaTbHBIX
YpaBHEHUU

Yucnennoe pemenue 1Y

KoHncepBarusHbie
HEJIMHEIHbIE ~ CHUCTEMBbI
IBYX ay [IEpBOro
nopsiika

[Ipocreiimue
aBTOKOJIeOaTeIbHbIC
CUCTEMBI

2 2 16,85

IIpome:xxyTouHas
arrecraums

0,15

Hroro

12 | | 16 | \ | 79,85

6.2 IIporpaMMa IHCIHILIMHBI, CTPYKTYPHMPOBAaHHAS 0 TeMaM / pa3jaeaaM

6.2.1 Cooeporcanue nekyuonnoz2o Kypca

Ne
n/n

HaumeHnoBaHHe TEMbI
(pa3aeJsia) AMCUUNJIMHBI

Conep:xaHue JEeKIIHOHHOTO 3aHITHSA

1.

Jubdepennmranbapie
YpaBHEHHUS [TEPBOTO
Mopsi/IKa.

[Ipumepbl MaTeMaTHUECKUMX 3a/ad, CBOAALIMXCA K
pemenuro OY. uddepenunanbusie ypaBHEHHs IEPBOTO
NOpsiKA, Ppa3pelICHHbIE OTHOCUTENIBHO IPOU3BOIHOM.
Mertoapl pemieHUs mpocTeHmux audQepeHIraTbHbIX
ypaBHEHMH IepBOro mnopsaka. MeTtoabl  peunieHus
npocTedmmx audQepeHnraIbHbIX YpaBHEHHH IIEPBOTO
nopsaka. JuddepeHuumanbuple  ypaBHEHUS  I1EPBOTO
MOpsiIKa, HE pa3pelieHHbIE OTHOCUTEIHFHO MPOU3BOIHOM.
Knaccudukanus MeTo0B aHanuTHaeckoro pemenus OAY
MIEPBOTO MOPSIIKA

OLY n-ro nopsnka

JIuneitnble quddepeHaIbHbIe ypaBHEHHUS N-TO MOPSIKA.
Hekoropreie HenuHeHbIE AU depeHLInaIbHble ypaBHEHUS
N-ro NOpsAAKa, TONMYCKAIINE NOHWKEHUE MOPsIIKA.

Cucrema suHedHbIX Y
MIEPBOTO MOPAIKA.

OcHoBHble cBOicTBa peuieHuil. [IpocTpaHCTBO pemieHni.
@dynnameHTanbHble  cucTeMbl pemeHuil. Iloctpoenue
obmiero pemnieHus. JIMHeWHbIE CUCTEMBI ¢ TIOCTOSTHHBIMA
KO3 PUIHEHTaMH. Crpykrypa (dbyHIaMEeHTaNbHOM
MaTPHIIBL.

DneMeHTbI TEeopuun
YCTOMYUBOCTH

OnpeneneHus  MOHATHUS ~ YCTOMYMBOCTH  PELICHUS
Qg QepeHInaIbHOr0 ypaBHEHUS.

AcuMmnToTuyeckass ycToMuumBocTb. Merton — yHKUuMH
JIanmyHnoBa. Touku MoKost aBTOHOMHOM cUCTEMBI. Da30BbIE
Tpackropuu. McceiaenoBaHue TpacKTOpUl B OKPECTHOCTH
TOYKH TOKOSI.

KpaeBbie 3aJ1aun st
OOBLIKHOBEHHBIX

g depeHInaIbHbIX
ypaBHEHUH

KpaeBble 3amaun, TUNBI KpaeBbIX 3a4ad, OJHOPOIHBIE
rpaHnyHble ycnoBus. 3agada llrypma-JImyBumns npns
OOBIKHOBEHHOT'O g depeHInaIbHOro YpaBHEHWUS,
COOCTBEHHBIE 3HAYECHHUSI U COOCTBEHHBIE (DYHKIIMU 3a/1aUH.
3amaua llItypma-JInyBuims 1yist TMHEMHOTO OJHOPOJHOTO




i QepeHIanbHOTO  YpaBHEHUST € MOCTOSHHBIMHU
kod(pduimeHnTaMu U ypaBHEHUs Didiepa.

6. Uucnennoe pemenue /Y. Mertox nocienoBaTenbHbIX Tpubamkenuii [ukapa. Meron
Pynre-Kyrra.

7. KoHncepBatuBHbIE MexaHuuecKkoe IBUKEHHUE B IOTCHIIMAILHOM I10JIE.
HEJIMHEHHBIE CUCTEMBI ABYX | Moaens BonbTepa — XMIHUKYU U )KEPTBBI.
JY niepBoro nopsiika

8. IIpocreiimme Monens Ilyankape —AHApOHOBaA € ABYMs [TapaMeTPaMHU.
aBTOKOJIeOaTeIbHEBIE [Ipenenvublii UK U1 ypaBHeHus: Ban-nep-Iloms.
CUCTEMBI budypkanuu B monenu Ilyankape —AHIpOHOBA C ABYMs

napaMeTpami.
budypkanuu B monenu Ban-nep-Ilomns.
ArttpakTopsl B Mmojeisix Pecciepa u Jlopeniia.

6.2.2 Coodeporcanue npakmuueckux 3aHAmui

Ne
n/n

HaumeHnoBaHue TEMbI
(pa3aesia) QM CHUILIMHbBI

Conep:kaHue NPAKTHYECKOTO 3aHATHUS

1.

Huddepennmanbpapie
YpaBHEHUS TIEPBOTO
nopsijika

PannoaktuBHBIM pacniag. MexaHnka MaTepuaibHOU TOUKH.
[opsmox  nuddepeHnnanbHOTO  ypaBHEHHs.  3alauu
3JIEKTPOTEXHUKH. Pelienre B KkBapaTypax.

OcHoBuble ompenenenusi. YactHoe u oOmiee pemieHHe.
WNurerpanbubie kpubble. llone HampaBneHuid. 3anauu
Komm. T'eomerpuueckuii cmbicn auddepeHInanbHOro
ypaBHeHus1 nepBoro nopsanka. Teopema Ilukapa
CYIIECTBOBAHUSA M E€IMHCTBEHHOCTH PELICHUA 3aJa4yu
Komm. VYcnosue  Jlunmuna.  [lomHele  pemieHus,
MAaKCHUMaJIbHbI MHTEpPBAJI.

Henuneiinpie OJ1Y mnepBoro mnopsnaka, pa3pelieHHbIe
OTHOCUTENbHO  mpous3BogHOM. Jluneitnoe OHLY wu
HEJIMHENHBIE ony, JOITYCKaroIIHe paszenenue
nepemenHbix. Hemuneitnsie OJY, cBoasmuecs K
JIMHEHHBIM. 3anuchk HenmHerHoro OJY B Buae MoIHOTrO
muddepeHnmana. Hekoropsie crenugpuueckue
npeoOpa3oBaHus, MO3BOJIAIONINE CYIIECTBEHHO YIPOCTHTH
ypaBHeHue. Yactubie cnydan HenuHeitHoro OJIY mepBoro
MOpsJIKa, HE PAa3pElIEHHbIE OTHOCUTEIBHO INPOU3BOIHBIX,
HO MO3BOJISIIONTME CBeCTH 3amauy Kk OlY, momyckaromemy
pa3aesneHue epeMEeHHBIX.

OL1Y n-ro mopsiaka

OnHopopaHoe JIMHENHOE YpaBHEHHE. JInnetinas
3aBucuMocTh (pyHkImit. Onpenenurens BpoHckoro u ero
cBoiicTBa. @yH/TaMEHTANIbHASI CUCTEMA PELICHUM.
HeonnopoaHoe nuHeWHOe ypaBHEHHE, BHUI OOIIEro
peuienusa. MeToj Bapuauy IpOU3BOJIbHBIX TOCTOSHHBIX.
JIuHeitHOe ypaBHEHHE C MOCTOSHHBIMU KO3 (UIIMEHTaMH.
XapakTepucTUYECKOe YypaBHEHUE. YpaBHEHHE OHiepa.
IToctpoenue obuiero perieHus. SIBaeHue pe3oHaHca IS
HEOJTHOPOJHOTO YpPaBHEHUS C NEPUOAMYECKOW IpaBO
4acTbIO.




3. | Cucrema smueitHsix [V | Iloctpoenune oOmiero pemeHusi. JIMHelHble CHUCTEMBI ¢
IIEPBOTO MOPSAIKA. ITOCTOSIHHBIMH K03 punneHTamu. Crpykrypa
(byHIaMEHTaILHOM MaTPHUIIBL.
Y CTOWYUBOCTD TOYEK ITOKOS 1JI1 aBTOHOMHOM CUCTEMBI.
IIpocreiime TUIIBI TOYEK MOKOA U1 ABYX Y.
Kpaesbie 3agaun.
VYpaBHeHne Martbe U ABICHHME ITapaMETPUYECKOrO
pe3oHaHca.
4. | DneMeHTsl teopun | Kinaccupukamuss TOYeK MOKOSI aBTOHOMHOM CHCTEMBI I10
YCTOHYMBOCTHU JMHEHHOMY NMPUOIMKEHHIO.
N3omupoBaHHass 3aMKHYTass TPacKTOpPUS AaBTOHOMHOU
CHUCTEMBI - IPEIEIbHBINA LUK
5. | KpaeBnbie 3a1a4u s | KpaeBble 3amaum, THIIBI KpaeBbIX 3aJad, OJHOPOJHBIE
OOBIKHOBEHHBIX rpaHnyHble ycnoBus. 3amada llrypma-JlmyBumia i
QG depeHIaIbHbIX OOBIKHOBEHHOT'O mddepennnanbHOro ypaBHEHUS,
YPaBHEHUN COOCTBEHHBIE 3HAUYEHUSI U COOCTBEHHBIE (DYHKLIUU 3a/lauH.
3anaua lltypma-JInyBuiis 11t TMHEWHOTO OAHOPOJIHOTO
IupQepeHMaIbHOro  ypaBHEHHUS € [IOCTOSIHHBIMH
Kod(pHUIHMeHTaMu U ypaBHEeHUs Ditlnepa.
6. Hucnennoe pemenue /Y. Meroa nocnenoBaTeNbHBIX puOIMKeHuid [Tukapa. Meton
Pynre-Kyrra.
7. | KoncepBatuBHbIe MexaHuueckoe IBUKEHUE B IOTCHIIMAIEHOM I10JIE.
HEJIMHENHbIE CUCTEMBI IBYX | Moaens BonbTepa — XMIHUKYU U )KEPTBBI.
JIY nepBoro nopsaka
8. | IIpocreiimme Monens Ilyankape —AHApPOHOBaA € ABYMs [TapaMeTPaMHu.
aBTOKOJe0aTeNbHbBIE [IpenenpHblii LUK U1 ypaBHeHus Ban-nep-Iloms.
CHUCTEMBI budypkanuu B monenu Ilyankape —AHapoHOBa ¢ IByMs

napameTpamH.
budypxanuu B monenu Ban-nep-Ilons.
ATtTpakTopsl B Mozensax Peccnepa u Jlopenna.

6.2.3 Codepicanue camocmoamenvnoit padomuol

Ne HaumeHnoBanue TeMbl .
CoaepixkaHue caMOCTOATEJIbHOM PadoThI
n/n (pa3zaesia) IMCUMILIUHBI
1. Huddepenunanbabie [Tonstue nuddepenunanbHoro ypaBHeHus. OOmee u
YPaBHEHHUS IIEPBOTO YAaCTHOE PEIICHUS, UX TEOMETPUUYECKUI CMBICIL. Y PAaBHEHHUS
nopsiika C  pazlesiomMMHCS — NepeMeHHbIMH.  OJIHOpOJHBIE
g depeHIaIbHbIe YPaBHEHUS. JIuneiinbie
muddepeHManbHble  ypaBHEHUs. YpaBHEHHs bepHymu.
VYpaBHeHUs B NONHBIX tuddepenuanax. IHTerpupyommii
MHO’KHTENb. YPaBHEHUS, HE pa3pelleHHble OTHOCUTEILHO
npou3BoiHON. YpaBHeHus Kinepo u Jlarpamxka. OcoOble
pelIeHusl.
2. OZY n-ro nopsiika O6ume noustus. 3agada Komm. I'eomeTpuueckuit cMbIct

o0umiero W yacTHOro peueHus Au¢depeHInaIbHOro
ypaBHEeHHs 2-ro mnopsaka. Ciydaun NOHMW)KEHHS MOpsAKa.
OO6mmas Teopus TUHEHHBIX OJHOPOAHBIX U HEOJHOPOIHBIX
TuddepeHMaIbHbIX ypaBHEHUN. JIMHEHbIE YpaBHEHUS C
MOCTOSIHHBIMU KO3 duieHTaMu. Metos HeonpeieIeHHbIX




K03(QPHULIUEHTOB U
YpaBHenus Dusepa.

MECTOL Bapunanuu IIOCTOSAHHBIX.

3. Cucrema gunedineix /Y | Hopmanbuble cuctemsl auddepeHInaabHbIX YpaBHEHUI.
MIEPBOTO NOPsJIKA. Cuctembl JMHEHHBIX OJHOPOJIHBIX W HEOJHOPOJHBIX
muddepeHMaIbHbIX  YpaBHEHUH € MOCTOSHHBIMHU
KodpdUIIMEeHTaMH. Pewenne CUCTEM METOJ0M
UcKIroueHus. Meroa Disiepa (METOA XapaKTEPUCTUUYECKUX
ypaBHEHUH).
4. DNEeMEHTHI teopun | Knaccugukanusi Touek MOKOS aBTOHOMHOH CHUCTEMBI IO
YCTOWUYMBOCTHU auHeHOMYy — mpuOmmkeHuto.  Da3oBble  TPACKTOPHUHU.
HccnenoBanue TpaeKTOpUN B OKPECTHOCTH TOUKH ITOKOSI.
5. KpaeBble  3amaum  jua |KpaeBble 3amaum, TUOBI KpaeBbIX 3a4ad, OJHOPOJIHBIE
OOBIKHOBEHHBIX IPaHUYHbBIE YCIOBHUSL.
nuddepeHImaIbHBIX
ypaBHEHUH
6. Hucnennoe pemenue /Y. ITonsaTue Pa3HOCTHOM CXEMBI. CxoaumocTsb,
almnpoKCUMAaLMSl W YCTOMYMBOCTb. Pa3HOCTHBIE CXEMBbI
pelIeHNs] HaYaJIbHBIX M KPAaeBBIX 3a/1a4.
1. KoHncepBaruBHbie MexaHnuyeckoe JBUKEHHUE B TOTEHIIMAJILHOM I10JIE.
HEeJMHENHbIe cucTeMbl IBYX |Mogens BonbTrepa — XUIHUKY U KEPTBBI.
JY nepBoro nopsiaka
8. [Ipocreiimue budypxamuu B monenu Ilyankape —AHapoHoBa ¢ AByMs
aBTOKOJIeOaTEIbHbIE napaMeTpamu.
CUCTEMBI budypxanuu B mogenu Ban-gep-Ilomns.

ATtTpakTopsl B Moziensx Pecciepa u Jlopenna.

CJICAYIOIUC MCPOITPUATHS:

7. Tekymmii KOHTPOJIb N0 JUCHUILTHHE (MOAYJII0) B pAMKAaX YU4eOHBIX 3aHATHI
B paMKax TGKYHIGFO KOHTpOHH HpGHOIIaBaTeJH) CaAMOCTOJSATCIIBHO MOXKCET HpOBOILI/ITL

Ne | KonTpoaupyemblie pa3iesasl | HanMeHoBaHHe OLIEHOYHOI0 CpeIcTBA
n/n (Tembl)
1. | Auddepenunanbubie Omnpoc, poOJIEMHO-aHATUTHYECKOE 3a/laHue,
ypaBHEHHUsI IEPBOTO TMOPAIKA | TECTHPOBAHUE.
2. | OZ1Y n-ro mopsiaka Ormpoc, poOJIEMHO-aHATUTHYECKOE 3a/IaHHe,
TECTUPOBaHUE
3. | Cucrema yimHelHbIX Y Ormpoc, poOJIEMHO-aHATUTHYECKOE 3a/I1aHue,
NIEPBOTO MOPSIKA. TECTUPOBaHUE
4. | DneMeHThl TEOpUH Omnpoc, MpOoOJIEMHO-aHATTUTUYECKOE 3a/1aHMUE,
YCTOWYMBOCTH TECTUPOBaHUE
5. | DneMeHTHl Teopun Omnpoc, MpOoOJIEMHO-aHATTUTUYECKOE 3a/laHue,
YCTOWYMBOCTH TECTUPOBaHUE
6. | Yucnennoe pemenue Y. Omnpoc, poOJIEMHO-aHATUTHYECKOE 3aJjaHue,
TECTUPOBaHUE
7. | KoncepBaTuBHbBIE Omnpoc, pOoOJIEMHO-aHATUTHYECKOE 3aJjaHue,
HEJIMHEHHBIE CUCTEMBI IBYX TECTUPOBaHUE
JY nepsoro nopsiaka
8. | Ilpocreiimue Ompoc, MpoOJIEMHO-aHATUTHIECKOE 3aJlaHue,
aBTOKoJIe0aTeIbHbIE CUCTEMBI | TECTUPOBAaHUE




8. IlepeyeHb OCHOBHOW W [JONOJHUTEJbHOH Y4yeOHOU JUTEpPATYpPbl, HEOOXOAMMOI IJIs
OCBOEHHUS TUCUMILUINHBI (MOYJIs1)

8.1. OcHoBHAA vueOHAas JUTEPATYpPA

1. MamonToB, A. E. O6sikHOBeHHBIE ArddepeHInaIbHbIe ypaBHEHUS | yueOHOe mocodue / A.

E. MamontoB. — HoBocubupck : Cubupckuii TOCYJapCTBEHHBIH YHUBEPCUTET
TeleKoMMYHUKaui u uadopmatuku, 2024. — 82 ¢. — Tekcr : anmekTponHsbli // Ludposoi
00pa3oBaTebHbBIN pecypc IPR SMART : [caitT]. — URL:

https://www.iprbookshop.ru/149524.html

2. uddepennnansabie ypaBHeHUS : yueOHOe mocodue / cocraBurenu O. B. bopucenko, O. HO.
I'puropeeBa, I'. M. ManunoBckas. — bapnayn : AnjTalickuid ToOCyJIapCTBEHHBIN
negarornyeckuit yauepcuret, 2023. — 120 ¢. — ISBN 978-5-907487-51-2. — Tekcr :
anextponHsld // LludpoBoit obOpazoBarenvHbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/149981.html

3. Urkuna, H. b. Jluddepennumanpasie ypaBHeHus : ydyeOHoe mocooue / H. b. Mtkuna. —
HoBocubupck : HoBocubupckuii rocy1apcTBeHHBIN TeXHUYECKHA yHIBEpcUTeT, 2023, — 92
c. — ISBN 978-5-7782-4984-4. — Texkcr : anextpoHHsiid // IudpoBoit oOpazoBaTeabHbII
pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/155810.html

4, Hexenbckas, JI. A. Jlunelinbie auddepeHnnanbHble YPaBHEHUS W CHCTEMbl JIMHEHHBIX
ypaBHEHHH : yaeOHOoe mocooue / JI. A. Hexenbckas. — Tomck : M3marensctBo Tomckoro
rocyaapcTBeHHoro yHuBepcuteta, 2023. — 142 ¢. — ISBN 978-5-907572-74-4. — Tekcr :
anekTpoHHbI // Ludposoit obpaszoBarenbublii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/132604.html

5. Bembmucos, I1. A. OObikHOBEeHHBIC au(PepeHIInATbHBIE YpaBHEHU. MeTOIbI pPelieHUsT U
npuioeHus : yaeonoe rmocodue / I1. A. Benbmucos, FO. B. Tlokmanosa ; mox penakiueii I1.
A. BenmbmucoBa. — 2-¢ u3/1. — YIIbSHOBCK : YJIBSTHOBCKHI rOCYIapCTBEHHBIN TEXHUUECKUI
yauBepcuteT, 2023. — 164 ¢. — ISBN 978-5-9795-2357-6. — TekcT : 3MeKTPOHHBIH //
Hudposoit  oOpasoBarensHblii  pecypc IPR - SMART : [caiit]. — URL:
https://www.iprbookshop.ru/149279.html

8.2. lonoanuTeabHas yyeOHAs JJUTEpaATYypa:

1. Maremaruka: nuddepeHuanbHbIe YpaBHEHHUs, PSAbI, TEOPHs BEPOSITHOCTEHN U
MaTemMaTHyeckas CTaTUCTHKA : mpakTukyM / coctaBurenu O. A. CokonoBa, A. A.
Cunopenko. — BopoHex : BopoHeXCKUil TOCy1apCTBEHHBI TEXHUUECKUN YHUBEPCUTET,
OBC ACB, 2025. — 100 c. — ISBN 978-5-7731-1231-0. — TekcT : 2JIeKTPOHHBIH //
[udposoii oOpazoBatenbHsblil pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/152442.html

2. Maremaruueckuil aHanu3 u AuddepeHnraibHble YpaBHEHHs. 3aqaud U YIPAKHEHUS :
yaebnoe mocodue / B. B. Bnacos, C. 1. Mutpoxwun, A. B. Ilpomkuna [u ap.]. — 4-e u3g. —
Mocksa : Untepuer-YHausepcurer Mudopmanmonnsix Texnonoruit (MHTYUT), Ait [Tu Ap
Menma, 2024. — 375 ¢. — ISBN 978-5-4497-3305-4. — Texcr : anexTponHslii // LudpoBoit
00pa3oBaTeNbHBIHI pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/142274.html

8.3. Ilepuoanyeckue U3TaHUS
1.Bectuuk MockoBckoro Yuusepcurera. Marematuka, Mexanuka (Imsu.su)



https://www.iprbookshop.ru/149981.html
https://www.iprbookshop.ru/149279.html
http://vestnik.math.msu.su/

9. Ilepevyennb pecypcoB MHGOPMAIMOHHO-TEJEKOMMYHHKANMOHHON ceTn ""UHTepHet"
(nasee - cerp "UHTepHeT'), HEOOXOAUMBIX /IJI5l OCBOCHHUSA IUCHUILINHBI (MOLYJIs1)

1. ®epepansubiii moptai «Poccuiickoe obpazoBanuey. http://www.edu.ru/

2. DIEKTPOHHO-OMOIMOTeUHAS cucrema «Hayunas JEKTPOHHAS oubroTeka
eLIBRARY.RU» https://www.elibrary.ru /

3. DnextponHo-oubmmoreunas cucrema JIAHD https://e.lanbook.com/

4. DnextponHo-OubmMoTeuHas cucrema IPR BOOKS https://www.iprbookshop.ru/

10. MeToauuecKkue YKazaHus 1Jisd oﬁyqalomnxm 0 OCBOCHHUIO JTUCHMIIJIMHBI (MO)Iy.]'IH)

VYcnemnHoe 0cBOEHUE JaHHOIO Kypca 0a3upyercss Ha palMOHAIbHOM COYETAaHUU HECKOJBKHUX
BHUJIOB YYCOHOH JEATEIbHOCTH — JICKIIUH, CEMUHAPCKUX 3aHATHH, CAMOCTOATENIbHON paboThl. [1pu
ATOM CaMOCTOSITEIIbHYIO Pa0OTy CIIEAyeT pacCMaTPUBATh OJJHUM M3 IJIABHBIX 3BEHBEB MOJHOLIEHHOTO
BBICIIIEr0 00pa30BaHMs, HA KOTOPYIO OTBOJAUTCS 3HAYUTENbHAS YacTh yUeOHOTO BpEMEHH.

CamocrosTenpHas paboTa CTyIEHTOB CKJIabIBACTCS U3 CICTYIONNX COCTABIISIONIHX:

1. paGota c OCHOBHOW W JOMOJHUTEIBHOU JIUTEPATypOl, C MaTrepualaMH HHTEpPHETa U
KOHCIIEKTaMH JICKITHIA;

2. BHeayIMTOpHAsl MOATOTOBKA K KOHTPOJIBHBIM paboTaM, BBITIOJIHEHUE JIOKIIAJI0B, pedepaTos
U KypCOBBIX padoT;

3. BBINOJIHEHHE CAMOCTOSTEIBHBIX MPAKTHUECKUX PadoT;

4. MOArOTOBKA K 3K3aMeHaM (3aueTaM) HEeMOCPEACTBEHHO Nepe] HUMH.

Jl1s mpaBMIIbHON OpraHu3anuu padboThl HEOOX0AUMO YUUTHIBATh MOPSA0K U3YUYEHHUS Pa3AeiioB
Kypca, HaxOoJSIINXCA B CTPOTOM JIOTHYECKOW mocienoBarenbHocT. [IoaTOMy XOpoliee ycBoeHue
OJIHOM YacTU AMCLUMIUIMHBI SIBISIETCA HPEANOCHUIKOW JJi YCHEIIHOIo Iepexoia K ClETYyHOIEeH.
3ananusi, mpoOIEeMHBIE BOMPOCHI, MPEATIOKEHHBIE JUISl U3YYSHUS JUCIUILIMHBL, B TOM YUCIe U AJIs
CaMOCTOSITENIFHOTO BBIMTOJHEHHSI, HOCAT MEXKIMCIMILIMHAPHBIN XapakTep W 0a3upyroTCs, MPEKIe
BCEro, Ha NMPUYMHHO-CJIEICTBEHHBIX CBA3SX MEXAY KOMIIOHEHTaMU OKpYXKarollero Hac mupa. B
TEYEHHE CeMecTpa, HeOoOXOIMMO MOATOTOBUTH pedeparsl (IMPOEKTH) C HCIOIb30BAaHHEM
PEKOMEH/1yeMON OCHOBHOM M JOMOJIHUTEIBHOM JHUTEpaTyphl M chaTh pedeparbl Ui MpOBEpKU
npenogaBarento. BaKHBIM COCTaBISIIOIIMM B HM3YyYEHUU MJAHHOTO Kypca SIBISIETCS peLIeHUe
CUTYallMOHHBIX 3aJla4 U paboTa HaJ MpOoOJIEeMHO-aHATMTUYECKUMH 3aJlaHUsIMM, YTO TpEeAroiaraer
3HaHUE COOTBETCTBYIOIIEN HAYYHOU TEPMHUHOJIOTUH U T.J.

JUis ;ydiiero 3armoMHMHaHUS MaTepHuaia 1eecooOpa3HO MCIOJIb30BaTh WHAWBUAYaJIbHBIE
OCOOEHHOCTH M pa3Hble BHUJbI MaMATU: 3PUTEIbHYIO, CIYyXOBYIO, aCCOLIMATUBHYIO. Y CIEHIHOMY
3alIOMMHAHUIO TaKKe CHOCOOCTBYET MPUBEACHUE SPKHUX CBUAETENIBCTB M HAIVIAJHBIX MPHUMEPOB.
Y4eOHbIil MaTepHrall JOIKEH MOCTOSHHO MOBTOPSATHCS U 3aKPEIUIATHCS.

[Tpy BBINOJHEHUU JOKJIA0B, TBOPYECKHX, HHPOPMAITMOHHBIX, HCCIE0BATEIBCKUX POEKTOB
0coboe BHUMaHHE Clie[lyeT oOpaiiarh Ha M0100p UCTOYHUKOB MH(POPMAIIMU U METOAUKY pabOThI C
HUMU.

s yerienHo#M ciauun sk3aMeHa (3aueTa) peKOMEHIyeTCsl COOI0IaTh CIEAYIOIINE MMPaBHIa;

1. TToaroroBka K 3K3aMeHy (3a4eTy) JOJKHA MPOBOAUTHCS CUCTEMATUYECKH, B TEUEHHUE BCETO
cemecTpa.

2. HTeHCcHBHas MOJrOTOBKA JOJKHA HAYaThCs HE MO3/IHEE, YEM 3a MECSIL IO IK3aMeHa.

3. Bpems HemocpeacTBEHHO TMepel SK3aMEHOM (3a4eTOM) JIYYIle HCIOIb30BaTh TaKUM
o0pa3oM, 4TOOBI OCTaBUTH MOCIEAHUN JEHb CBOOOIHBIM JJISi MOBTOPEHHUS Kypca B LIEJIOM, IS
CUCTeMAaTH3allK MaTepHala U T0padOTKH OTAEIbHBIX BOIIPOCOB.

Ha skx3aMeHe BBICOKYIO OIIEHKY ITOJIy4arOT CTYIEHTBI, UCIIOIb3YIOIINE JaHHbIE, [I0JTYYCHHbIE B
IIPOLIECCE BHINIOJHEHHUS! CAMOCTOSATENBHBIX PabOT, a TAK)KE UCTIOIB3YIOIINE COOCTBEHHBIE BBIBO/IBI HA
OCHOBE U3YYE€HHOI'0 MaTepHuaa.


http://www.edu.ru/
https://www.elibrary.ru/
https://e.lanbook.com/
https://www.iprbookshop.ru/

VYuutbiBas 3HAYUTENbHBIH 00BEM TEOPETUYECKOTO0 MaTepHalia, CTyIEeHTaM pPEKOMEHIYyeTcs
PEryJsipHOE MOCEUICHUE U MOIPOOHOE KOHCIIEKTUPOBAHUE JICKITUH.

11. Ilepeyenb MHGOPMANMOHHBLIX TEXHOJIOTHIi, HCIOJb3yeMbIX NPH OCYIIECTBJIECHHU
00pa30BaTeJbLHOI0 MpoLecca Mo JUCHUIVIMHE (MOIYJII0), BKJIKOYAS NepeYeHb MPOrpaMMHOI0
o0ecneyeHus: M HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (MPU HEOOXOTUMOCTH)

1. Microsoft Windows Server;

2. Cemeiicteo OC Microsoft Windows;

3. Libre Office cBoOomHO pacmpocTpaHsieMblii O(DHUCHBIM TAKET C OTKPBITBIM HCXOTHBIM
KOJIOM;

4. VHbopMamoHHO-CITPaBOYHAS cucrema: Cucrema Koncynbrantlimroc
(Koncynprantllntoc);

5. UadpopmannonHo-npaBoBoe obecrieueHne ['apaHT: DJIEKTPOHHBIA NEPHUOIUYSCKHUNA
crpaBouHuk «Cuctema TAPAHT» (Cucrema TAPAHT);

12. Onucanne MaTepuUaIbHO-TEXHUYECKOH 0a3bl, HeOOXOAMMON ISl OCYIIeCTBJIEHHS
00pa30BaTeJILHOIO MPOLECCa MO0 JMCUHUILIHHE (MOLYJII0)

12.1. VYueOnas aynuropus Ui TPOBEIACHUS YUYEOHBIX 3aHATHH, MPETyCMOTPEHHBIX
porpaMMoil 6akaiaBpuara, OCHalIeHHas 000PYAOBaHUEM U TEXHHUUECKUMHM CPEJCTBAMU O0YUEHHUSI.

Crneunanu3upoBaHHas MeOeIb:

KommuiekT yueOHo# Mebenu (CTou, CTy) MO KOJIMYECTBY OOYYaroIIMXCs; KOMIUIEKT MeOenn
JUTSL TIPETIOIaBaTeNst; JOCKa (MapKepHasi).

TexHuueckue cpencTBa 00y4eHus:

KommbroTep B cOope [is penogaBaresisi, KOJIOHKH, TPOEKTOP, SKPaH.

[lepedyeHp NIMIIEH3MOHHOIO IMPOrPaMMHOIO OOECHEeUYeHMs, B TOM 4YHCIIE OTE€YECTBEHHOI'O
npousBocTBa: Windows 10, KoncynerantlLitoc, Kaspersky Endpoint Security.

[Tepeuenb cBOOOTHO PACHIPOCTPAHIEMOT0 IPOIPAMMHOI0 00eCTIeUEeHU:

Adobe Reader, Yandex Browser, naker LibreOffice, MTC Jluuk, Gimp, FreeCAD.

[Tonxrouenue k cetu «MHTEpHET» U 0OecreueHue AOCTyIa B IEKTPOHHYIO0 HHPOPMAILIMOHHO-
obpasoBarenbHyto cpeny MMYVY.

12.2. Tlometnienune y1si CaMOCTOSTEIBHOM pabOThI 00yJarOITUXCSl.

Criennanu3upoBaHHas MeOeb:

KommuiekT yueOHO# MeOenu (cToii, CTyi) MO KOJIMYECTBY O0YyJarolMXcs; KOMIUIEKT MeOean
JUIs IperojiaBaTes; Jocka (MapKepHas).

TexHu4eckue cpencTra 00yIeHus:

Kommnbrotep B cOope [yt npernoiaBaTess; KOMIbIOTEPHI B cOOpe 11 00y4aromuXxcs; KOJIOHKH;
IIPOEKTOP, PKPAH.

[lepedyeHb NMIIEH3MOHHOTO MPOrPAaMMHOIO OOECHEeUYeHHs, B TOM 4YHCIIE OTE€YECTBEHHOI'O
npousBojcTBa: Windows 10, Koncynsrantllntoc, Kaspersky Endpoint Security.

[Tepeuenb cBOOOTHO PACIPOCTPAHIEMOTO IPOrPAMMHOI0 OOECTIEUECHUS:

Adobe Reader, Yandex Browser, nmaker LibreOffice, MTC Jluuk, Gimp, FreeCAD.

[Tomemmenne a8 caMOCTOSITENbHOM pPabOThl OOYyYaroIMXCS OCHAIIEHO KOMIBIOTEPHON
TEXHUKOW C BO3MOXKHOCTBHIO MOJKIOUeHUs K cetd "HHTepHer" u oOecrieueHWeM JOCTyIa B
3IIEKTPOHHYIO HHPOPMALIMOHHO-00pa3oBarTenbHyto cpeny MMY.

13. Odpa3oBarenbHbIe TEXHOJIOTHH, HCIIOIb3yeMble IPH OCBOCHUH AU CHUITTUHBI

Jlns ocBOeHUsI TUCHUIUIMHBI UCHOJB3YIOTCS KaK TPaJAMIIMOHHBIE (OPMBI 3aHATUH — JIEKLIIUU
(TUTBI JIEKIMHA — YCTAaHOBOYHAs!, BBOJHAS, TEKYIasi, 3aKIIOUUTENIbHAS, 0030pHAast; BUJIbI JIEKIHMH —
npoOiieMHasi, BU3yalbHas, JEKUUs KOH(MEpeHLHMs, JEeKUUs KOHCYJIbTalus); U CEMHHApCKUe
(IpaKTHUYECKHUE) 3aHATHS, TAK U aKTUBHBIE M MHTEPAKTUBHBIE ()OPMBI 3aHATHUH - JI€TIOBBIE U POJICBBIE
UTPBI, PEeIlIEHUE CUTYAIIMOHHBIX 33]a4 U Pa300p KOHKPETHBIX CUTYaIUH.



Ha y4eOHBIX 3aHATHUSX HCIOIB3YIOTCS TEXHHUYECKHE CpelicTBa OOydeHUs MYyJIbTUMEAMMHON
ayJUTOPUHU: KOMIIBIOTEpP, MOHHMTOP, KOJIOHKH, HACTEHHBIA HSKpaH, MPOEKTOp, MUKPO(OH, Maker
nporpamm Microsoft Office ansa nemoncTpanuu npe3eHTanuii 1 meauadaiiios, BUICONPOESKTOP AJIs
JIEMOHCTpPAIIMU CIIAiI0B, BUICOCIOKETOB U JIp. TecTupoBanue 00ydyaeMbIX MOXKET OCYIIECTBIATHCS
C UCIOJIb30BaHMEM KOMITBIOTEPHOTO 000PYI0BaHMS YHUBEPCUTETA.

13.1. B ocBoeHnM y4eOHOM NMCHHUIUIMHBI UCHOJbL3YIOTCH CJeAylolue TPaIuIUOHHbIE
o0pa3oBaTejibHbIE TEXHOJIOTHH:

- YTeHWe MNpoOJIEeMHO-WHPOPMAIMOHHBIX JICKIIMA C  WUCIOJNB30BaHUEM JIOCKH U
BUJICOMATEPHAJIOB,;

- CEMHHAPCKHE 3aHATHUS IS 00CYKICHUS, TUCKYCCU 1 0OMeHa MHEHHSIMU;

- KOHTPOJIBHBIE OMPOCHI;

- KOHCYJIbTaIlHH;

- caMOCTOsITeNIbHAS paboTa CTYICHTOB C Y4eOHOM TUTEpaTypOi U MEPBOUCTOUHHUKAMM;

-  TOArOTOBKa M  oOCyxkIeHue pedeparoB (MPOEKTOB), TMpe3CHTANHMK  (HAy4dyHO-
UCCIIeIoBaTeNbCKas paboTa);

- TECTUPOBAHUE 110 OCHOBHBIM TEMaM JUCIUILTAHBI.

13.2. AKTMBHBIC H HHTEPAKTHBHbIE MeTOABI U (POPMbI 00yUeHUS

N3 mepeunst BUnmoB: («mozeogoti wmypmy, anaiuz HIIA, ananus npobremuwvix cumyayuil,
AHANU3 KOHKPEMHbLIX CUMyayutl, UHYUOEHMbl, UMUMAYUs KOJIEKMUBHOU NpOopeccuoHanvbHol
O0essmenbHOCmU, Pa3viepbleaHue poietl, meopyecKkds paboma, CeA3AHHAsL ¢ 0C80EHUEM OUCYUNTUNDL,
polesas uepa, Kpyaislii Cmoi, Oucnym, beceoa, OUCKYCCUsl, MUHU-KOHpepeHyusl U Op.) UCTIONb3YIOTCS
CIICAYIOIINE:

- oucnym

- QHanUu3 npoOIEMHBIX, MEOPUECKUX 3A0AHU, CUMYAYUOHHBIX 3A0aY

- ponesas uepa,

- Kpyanvlil Cmoi;

- MUHU-KOH@hepenyus

- Juckyccus

- beceoa.

13.3. OcobenHocTn 00y4yeHMs] MHBAJIWIOB M JHI C OTPAHMYEHHBIMH BO3MOKHOCTSMH
3nopoBbsi (OB3)

[TIpu opranuzamuu oOy4YeHHUs MO JUCHUIUIMHE YYUTBIBAIOTCS OCOOCHHOCTH OpraHU3alHu
B3aMMOJICHCTBYS ¢ MHBAJIMJAMH U JIMIAMHU C OIPaHUYEHHBIMU BO3MOXHOCTSIMU 370POBbs (ajee —
uHBaMABl M Juna ¢ OB3) c nenbto obecrieueHuss ux mnpas. Ilpu oOydeHMH Y4YUTHIBArOTCS
OCOOEHHOCTH MX IMCUXO(U3UUECKOTO pa3BUTHS, WHIMBUIYyaJdbHbIE BO3MOXXHOCTH U IpHU
HEOO0X0/IMMOCTH 00ecreunBaeTcs KOPPEKIMs HapyLIeHWH pPa3BUTUS M COLMAJIbHAS aJanTaius
YKa3aHHBIX JIMII.

Be10op MeTo10B 00yueHHs ompeaenseTcs coaepkaHueM 00y4eHus, ypOBHEM METOAUYECKOTO
U MaTepUaIbHO-TEXHUUYECKOTO 00ecnedeHns, 0COOEHHOCTAMHU BOCHPUITHS Y4eOHOM MHpopManuu
CTYJEHTOB-UHBAJIUJOB M CTYAECHTOB C OIPAaHUYECHHBIMH BO3MOXXHOCTSIMHM 3JI0pOBbsi U T.1. B
00pa30BaTeIbHOM MIPOLECCe HCHOIb3YIOTCS COLMAIbHO-AKTHUBHBIE U pe(IEKCUBHBIE METObI
0o0y4YeHHsI, TEXHOJIOTUM COLMOKYJIbTYPHOM peaOWiaMTaluu C IeJbl0 OKa3aHHs IOMOIIM B
YCTaHOBJIEHUH TOJHOIEHHBIX MEXJIMYHOCTHBIX OTHOIIEHMH C JAPYTUMH CTYAEHTAaMH, CO3JIaHUU
KOM(OPTHOTO IICUXOJIOTUYECKOTO KJIMMaTa B CTYJEHYECKON TPpYIIIIE.

[Tpu oOydeHuu UL ¢ OTpaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0pPOBbS 3JIEKTPOHHOE 00y4YeHHE U
JUCTAaHIIMOHHBIE 00pa30BaTeNbHbIE TEXHOJOTMU IPEAyCMaTPUBAIOT BO3MOXKHOCTb IpUEMa-
nepenayn nHGOpMaluy B AOCTYMHBIX UL HUX QopMax.



OOyuaronyecs M3 4uciaa JMI C OTPAHUYEHHBIMH BO3MOXKHOCTSMHU 310pOBbSI 00€CHeueHbI
NCYaTHBIMH U 3JIEKTPOHHBIMU 00pa3oBaTelIbHBIMH pecypcaMu B (GoOpMax, aaalnTUPOBAHHBIX K
OTPaHUYECHUSAM UX 310POBbS.
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1. IlepeyeHb KOIOB KOMIIeTeHIHI1, (POPMUPYEMBIX JUCIUIJIMHONW B Mpolecce 0CBOECHUs
o0pa3oBaTeIbHON NPOTrPaMMBbI

I'pynna komnereHuit Kareropusi komnereHumi Kon
CucTeMHOE U KPUTUUYECKOE
YHuBepcaabHbIe P YK-1
MBIIIIJICHHE
Pa3pabotka u peanuzanus
YHuBepcaabHbIe p P YK-2
MIPOEKTOB
O6menpodeccuoHaabHbIE - OIIK-1

2. KoMneTeHIIUM U MHAUKATOPBI UX JIOCTHKEHHUS

Kon ®opmyIMpoOBKa
NuaukaTopsbl 10CTHKEHUS] KOMITETEeH T
KOMIIeTeHIIUH KOMIIeTeHIIUH
YK-1 Crniocoben VK-1.1 Ananusupyer 3amady, BbLess ee 0a3oBble
OCYILIECTBIISATh COCTAaBJISIIOLME,  OCYILIECTBISET  JIEKOMIIO3ULIUIO
MIOUCK, KPUTHUYECKHUH | 3a1a4u
amamu3 u  cuHTte3 | YK-1.2 BeiOupaet pecypcsl uis morcka nHpopMaim
uHpopManuy, HE00XO0AMMOM JJIs pelIeHNUs TIOCTaBJICHHOHN 3a1a4K
MPUMEHSTh VK-1.3  Haxoautr, KpPUTHYECKH  aHAIU3UPYET,
CHUCTEMHBIH IOJXOJ | COMOCTABIsAET, CHCTEMaTU3upyeT U  00oOuaer
JUISL pelieHus | 0OHapyKEHHYIO uH(pOopMaLHIO, onpezenser
IIOCTaBJIEHHBIX 33Ja4 | MapajurMy, B paMKax KOTOpOH Oyzner pemaTbes
[IOCTaBJIEHHAs 33/aya.
VK-1.4 BbIgBisIeT CHCTEMHBIE CBSI3U U OTHOILICHHS
MEXy M3y4aeMbIMHU SIBJICHMSIMH, IPOLECCAMU W/WIH
00BEKTaMU Ha OCHOBE NMPHHSTOM MapaurMsl.
VK-1.5 Ilpemnaraer perneHue(s1) 3anadu, OIEHUBAET
JIOCTOMHCTBA M HEJIOCTATKH (TEOpEeTUYECKHE 3a7aun),
IpEeuMylIecTBa U PUCKH (IPaKTUYECKUE 3a0a4H).
YK-2 Crniocoben VK-2.1. VYuyactByer B pa3pa0oTke IpOEKTa,
OTIpeeIsATh KpYT | ONPEJEICHN €ero KOHEYHOM Ienu, HCXoAsd U3
3aJad4 B paMKax | JIEHCTBYIOIIMX IIPABOBBIX HOPM
nocrasieHHoW 1nenu | YK-2.2. Pemaer nocraBiieHHYI0 nepen HUM
u BBIOMpATh | MOALETL  HpOeKTa,  yepe3  (GopMyIupoBaHUE
ONTUMAaJIbHbIE KOHKPETHBIX 33/1a4.
CIOCO0BI ux | YK-2.3. VuureiBaeT npH pELIEHUH IOCTABIECHHBIX
pelleHns, UCXOJs M3 | 3aJjad  TPYAOBble U  MaTepUAIbHBIE  PECYPCHI,
NENCTBYIOINX OrpaHMYEHUsl IPOEKTa - CPOKH, CTOHUMOCTb,
MIPaBOBBIX HOpM, | COJep>KaHueE.
MMEIOIINXCA VK-2.4. Peamuzyer BHYTpEHHHE M  BHEIIHHUE
pecypcoB U | B3aUMOJCHCTBUS, TMpeAynpexaaeT U  pa3peuiaer
OTrpaHUUYEHUN KOH(JIUKTBI

VK-2.5. Bnageer HaBblkamMu paboThl 0GOpMIICHHS
JOKYMEHTAIUH, MyOIMYHO MPEACTaBIseT Pe3yIbTaThl
pELIEeHUs] KOHKPETHOM 3a/1a4i IPOEKTa UM IIPOEKTa B




OcJIOM

OIIK-1

Crnocoben
MIPUMEHSTh
€CTeCTBEHHOHAYYHBIC
U OOIICHH)KEHEPHBIE
3HaHUS, METO/IbI
MaTeMaTHYECKOTO
aHamm3a "
MO/ICJIUPOBAHUS,
TEOPETUYECKOTO U
AKCIEPUMEHTATIHHOTO
UCCIICIOBaHHS B
npodeccnoHaTbEHOMI
JESITeTbHOCTH.

OIIK-1.1 Ucnonpzyer OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHbBIX JUCLUIUINH B
poeCCUOHATILHOMN 1eATEIbHOCTH.

OIIK-1.2 IlpumeHnsier MeTOABl MaTEMaTH4YECKOIO

aHaJIu3a W MOJEIMPOBAHUS, TEOPETUUYECKOTO U
AKCIIEPUMEHTAIILHOT'O UCCIICI0BAHMS.

OIIK-1.3 Omnpenenser BO3MOXHOCTH MPUMEHEHHUS
OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYUHBIX TUCIUILINH
Y METOJ0B MaTEMaTUYECKOr0 aHAJIN3a JUIsl HOCTAHOBKHU
Y PeIleHUs] KOHKPETHBIX MPUKJIAIHBIX 33]1a4.
OIIK-1.4 MHcnonp3dyeT MaTeMaTUYECKHUE METOJbI
00paboTKkM, aHaimM3a W CHHTE3a Pe3yJIbTaToOB
npoecCuOHANBHBIX UCCIIEAOBAHUM.

OIIK-1.5. ITlpumensieT mojioxKeHUE 3aKOHA U METO/IbI B
00J1aCTH €CTECTBEHHBIX HAYK U MAaT€MaTUKH

OIIK-1.6 Amnanu3upyer 3agauu npodeccuoHaIbHOM
JIEATEIbHOCTH Ha OCHOBE IIOJIOKEHUM, 3aKOHOB U
METOJIOB B  0O0JacTH eCTECTBCHHBIX HAyK W
MaTE€MaTUKH.

3. Onucanue IJIAHAPYEMBbIX Pe3yJbTaTOB 00y4YeHHs 10 JUCHHILINHE

3.1. Onucanue ILIAHAPYEMBIX Pe3VJIbTATOB 00VYEeHHS IO JUCIHHIIJINHE

[Tnanupyemble pe3ynbTaThl OOyYEHHUS 10 AMCLUUIUIMHE NPEACTaBICHbI JAECKPUITOPaMHU
(3HaHUS, yMEHUS, HABBIKH).

€CKPHIITOPBI
Aeckp p 3HaTh YmMmeTh Baagern
0 JUCIUIIINHE
K
ot VK-1
KOMIIETEeHIINU

-OCHOBHBIC ITOHATHA

- 0a30BBIE TTOHATHS
TECOPHH
MaTeMaTHYECKOTO
aHayM3a PyHKLINH;

anredpbl U TEOMETPUH;

- pemarth 3aJa4M 1o
TEOpUU IPEJIETOB

- HaBBIKAMU PELICHUS
CHUCTEM JIMHEWHBIX

- OCHOBHBIC IIPU3HAKU
CXOJIMMOCTH YUCJIOBBIX U
(GYHKIMOHATBHBIX
PANIOB;

- OCHOBHBIE METO/BI
WHTErPUPOBAHUS
dyHKIHMi;

- pellIeHUE JTUHEUHBIX
YpaBHEHUN;

MIOCJIEN0BATEIBHOCTEN | YPaBHEHUN;

1 QYHKIHII; - HaBBIKaMU

- IPUMEHSTh BBIUMCIICHUS
MaTeMaTHUYCCKIE MPOU3BOAHBIX U
METO/IbI IPH PEILIEHUN | UHTETPAJIOB;

3ajay;
- IPUMEHSITh
MaTeMaTH4YCCKUEC
MOJIEIH

PO eCCHOHATBHBIX
3ajad;

- UHTEPIIPETUPOBATH
MOJTy4YeHHBIC
pe3yIbTaThl U YMETH
UX MPUMEHSTH UX B
po¢eCCHOHATBHON
JIESITEIbHOCTH;

- HaBbIKaMU PELICHUS
TUIIOBBIX 3ajad4,
UCIIOJIB3YS

METO/IbI

b depeHIHaTbHOTO U
MHTETPaIbHOIO
HCYHCIICHUS;

- HaBBIKAMHU
MPAKTUYECKOrO
MCIIOJIb30BaHUs
MaTeMaTH4eCKOro
ammapara




MATEMAaTHYICCKOI'O
aHaJIM3a IJIs1 peIICHUA
KOHKPCTHBIX 3a/1a4 B

npodeccuOHATBLHON
JeSITETILHOCTH.
Koz VK-2
KOMIIeTEeHIIHH
- 3aJ]a4U U LeNH - IUTAaHUPOBATh MPOEKT | - HAaBBIKAMU
Pa3HOOOpa3HBIX ¢ yuérom MIPEACTABICHUS
IPaBOBBIX IIPOEKTOB U JeHCTBYIOIUX pe3yabTaTOB IPOEKTOB
CUTYallUii, CBSI3b MEXAY | PABOBBIX HOPM - cnocobamu
HUMM, CIIOCOOBI PELICHUS | - IPUMEHSTh KOPPEKTUPOBAHUS
U 0XKHJIaeMbIe OCHOBHBIE 3aj1a4, BO3MOKHOCTSIMHU
pe3yibTaThl aJIMUHUCTPATUBHO- UX UCIOJb30BaHUS,
- (hopMynHpOBATH IIPaBOBBIC KATETOPHH, | COBEPIICHCTBOBAHHS
OCHOBHBIE ITPaBOBbIE Pa3sHOBUIHOCTH, - HaBbIKAMHU
MIOHATHS, KATETOPHUU (bopMBI 1 TeopHuH UCTIOJIb30BaHUS
- pacro3HaBathb - IPUMEHSATh 3HAHUS IIPaBOBBIX 3HAHUH B
IPaBOBYIO OCHOBY OCHOB IIpaBa BO BpeMsi | cdepe Moucka,
pa3HbIX BUJIOB HIEPEroBOpOB, MOJIyYeHHUs U
JeSITeTbHOCTH COBEIIaHUH MCTIOJIb30BaHUS
- aHAJIM3UPOBATh - BBLIIENIATH uHpopManuu
NPaBOBYIO CHEH(PHUKY 0COOEHHOCTH - HaBBIKAMU aHAJN3a
Pa3JIMYHBIX COLUAIBHBIX | IPABOBOIO rocyJapCTBEHHOMN
IIPOLIECCOB peryJIMpOBaHuUs MOJIUTUKH B 00JIACTH
- BBIOMpAaTh MaccoBOM dbopmHpoBaHUS U
aJICKBAaTHYIO 3a/1a4aM KOMMYHHKAIH U WCTIOJIb30BaHUS
paBoBYIO (hopMy creuu(uKy IenoBeIX | HHPOPMALMOHHBIX
yIIpaBJICHUS B JTIOOBIX KOMMYHHKAIIHH B pPEeCypcoB U IPaBOBOTO
cdepax nesaTeIbHOCTH BUPTYaJIbHOU cpesie pexxuma
JTOKYMEHTHPOBaHHOMN
uHpopManuu
Koz ONK - 1
KOMIIeTeHIIHH
- OCHOBBI MaT€MaTHKH, - pemarp - HaBBIKAMHU
¢bu3uky, CTaHJapTHBIE TEOPETUYECKOT0 U
BBIYUCITUTENLHON npodeccuoHaTbHbIE AKCIIEPUMEHTAIHHOTO
TEXHUKU U 3ajiauul ¢ HCCIIEI0BaHMS
IPOTPaMMHUPOBAHUS; pUMEHEHUEM 00BEKTOB
- 3aKOHBI U METO/IbI B €CTECTBEHHOHAYYHBIX | MPO(eCcCHOHATBHOM
00JTaCTH €CTECTBEHHBIX | M OOMIEWHKCHEPHBIX | NESTEIHHOCTH,

HAyK U MaTeMaTHKH;
- 3aJ1a4u
npoheccCHoHaNBHOM
JIEATENIHLHOCTH, 3aKOHOB U
METOJIOB B 00J1aCTH
C€CTCCTBCHHBIX HaYK nu
MaTeMaTUKH;

3HAHUM, METOJIOB
MaTEMaTHYECKOTO
a”ajan3a u
MOJICITUPOBAHNS,

- IPUMEHSTh
MMOJIO’KEHHUS 3aKOHOB U
METOH0B B 00J1aCTH
€CTECTBEHHBIX HAYK U
MaTEMaTHKHU;

- HaBBIKAMU aHAJN3a
3a1a4
npodeccHoHaNBHOMI
JESITETbHOCTH.




3.2. Kpurepuu oLieHKH pe3yJIbTaTOB O0yUYSHHS MO JUCLIUTUINHE

HIxaJuaa
OLICHUB
aHuA

Nuaukaropsbl
JOCTHKEeHUS

Iloka3aresn oeHNBAHUS pe3yJbTaToB Oﬁy‘leHHﬂ

OTJIMYHO

3Haer:

- CTYyIeHT IIyOOKO M BCECTOPOHHE YCBOWMJI MaTepHall, YBEpEHHO,
JIOTMYHO, TIOCJIEI0BATEIBHO U TPAMOTHO €r0 M3JIaraeT, OMUpasch Ha
3HaHUSI OCHOBHOW U JIOTIOJTHUTEIIHOW JIUTEPATYPHI,

- Ha  OCHOBE CHUCTEMHBIX HAy4YHBIX 3HAHMHA  JIelaeT
KBaTM(UIIUPOBAHHBIE BHIBOJBI U 0000IIEHHSI, CBOOOIHO OIEPUPYET
KAaTerOpUsIMU U TIOHSATUSIMU.

VYwMmeer:

- CTYJIGHT yMEET CaMOCTOSTEIBHO M IMPABHJIBHO peIIaTh y4eOHO-
npodeccuoHabHBIC 3a/Ja4dl WM 3aJlaHusl, YBEPEHHO, JIOTHYHO,
MOCJIeIOBAaTEILHO M apryMEHTHUPOBAHO H3JIaraTh CBOE pEIICHUE,
WCIIOJIB3YSl HAyYHBIC TIOHSITHSI, CChIIAsICh HA HOPMATHUBHYIO 0a3y.

Bnaneer:

- CTYJCHT BJaJeeT PalMOHAIbHBIMU METOJaMHU (C UCIOJIb30BaHUEM
paMoOHABHBIX METOJUK) PEIICHUS CIIOKHBIX MPO(EeCcCHOHATBHBIX
3a/1a4, IPEICTaBICHHBIX JI€JIOBBIMU UTPAMHU, KEHCAMU U T.[1.;

[Ipu pemieHny NpoAEMOHCTPUPOBAII HABBIKU

- BBIJICJICHUS TJIABHOTO,

- CBA3KOM TEOpeTHMYECKUX MOJOXKEHUM ¢  TpeOOBaHUSIMU
PYKOBOJSIIMX JOKYMEHTOB,

- U3JI05KECHHUSI MBICJIEN B JIOTUYECKOH IOCIE0BATEIBHOCTH,

- CaMOCTOATEJILHOTO aHalin3a (paKThl, COOBITUI, SIBIEHUH, IPOLIECCOB
B MX B3aMMOCBSI3H U TUAJEKTHYECKOM Pa3BUTHUHU.

XOPOLIO

3Haer:

- CTYIEHT TBEPJIO YCBOWJI MaTepuall, JOCTATOYHO I'PAMOTHO €ro
W3J1araeT, ONWpasCh HA 3HAHUA OCHOBHOM M JONOJHHUTEIbHOM
JUTEpaTyphl,

- 3aTpyAHsieTcs B (OPMYIHMPOBAHUH KBaTU(UIMPOBAHHBIX BHIBO/IOB
1 000011IeHH, OnleprpyeT KaTeropus MU U MOHSATHSIME, HO HE BCETAa
MPaBWJIbHO UX BEPUPHUIUPYET.

Ymeer:

- CTYZIEHT YMEET CaMOCTOSTEIbHO U B OCHOBHOM MPaBUIILHO PEIIaTh
y4eOHO-TIpOPECCHOHANIbHBIE  33/Jlaud  WJIM  3aJaHusi, YBEPEHHO,
JIOTUYHO, TOCIEAOBATEIbHO U apryMEHTHPOBAHO H3JaraTh CBOE
PEIICHUC, HC B MOJIHOU MCEPC UCIIOJIb3Ys HAYYHBIC ITIOHATUA U CCBIIIKH
Ha HOpMaTHBHYIO 0a3zy.

Bmaneer:

- CTYACHT B ILIEJIOM BIIAJEET PAalMOHAIbHBIMU METOJAMHU DPEIICHUS
CJIOKHBIX MPO(ECCHOHANBHBIX 337134, MPEICTABICHHBIX JEIOBBIMU
WUrpamu, KEHCaMH U T.1.;

IIpu pemeHnu cMOr IPOAEMOHCTPUPOBATH JTOCTATOYHOCTH, HO HE
INyOMHHOCTh HaBBIKOB

- BBIJIEJICHUS [JIABHOIO,

- M3JI0)KCHHSI MBICIIEH B JIOTHYECKOH MOCIEI0BATEIEHOCTH.

- CBSI3KM TEOPETHUECKUX MOJ0KEHUH ¢ TpeOOBAHUAMHU PYKOBOISAIINX
JIOKYMEHTOB,

- CAaMOCTOSTEJILHOTO aHalin3a (PaKkThl, COOBITHI, SIBJIEHUH, TPOIIECCOB
B MX B3aUMOCBSI3H U THAJEKTHYECKOM Pa3BUTHUMN.




3HaerT: - CTYJIEHT OPUEHTUPYETCS B MaTepHalie, OJHAKO 3aTPYAHIETCS B €r0
HN3JI10KEHN,
- MOKa3hIBa€T  HEJOCTAaTOYHOCTh 3HAaHUH OCHOBHOM u
JIONIOJTHUTEILHOM JTUTEPaTyPhl;
- c1abo apryMeHTUPYET HAYYHbIE TIOJI0KEHUS;
o - TMPaKkTHYEeCKH HE Ccnoco0eH CcOpMYIUpoBaTh BBIBOJAL U
= 00001IeHHS;
é - JaCTUYHO BJaJIe€T CUCTEMON MOHATHH.
= YMeer: - CTYICHT B OCHOBHOM YMEET PEIINTh Y4eOHO-MPOPECCHOHATHHYIO
; 3a/1a4y WIM 3aJIaHuEe, HO JIOMYCKAeT OIIMOKH, c1a00 apryMeHTHPYET
g CBOE pEIIEHHE, HEJOCTATOYHO HCIOJIb3YeT HAy4yHbIC MOHATHS U
a PYKOBOJISIIIIME TOKYMEHTHI.
= Brnaneer: - CTYIGHT BJIaJIeET HEKOTOPHIMU palUOHATBHBIMH METOJAaMHU
E pelIeHusl CIOXHBIX TPO(ECCHOHATBHBIX 3a/ad, MPEeCTaBICHHBIX
=) JIeJIOBBIMU UTPAMH, K€HcCaMu U T.J1.;
§ [Ipu pemiennn TpoAEMOHCTPUPOBAT HEAOCTATOUHOCTh HABBIKOB
- BBIJEJIECHUS TJIaBHOTO,
- U3JI0’KEHHSA MBICJIEN B JOTMYECKOM MOCIEN0BATEILHOCTH.
- CBSI3KHM TEOPETUUECKHUX MOJIOKEHUH ¢ TPEOOBAaHUSMH PYKOBOISIIIAX
JIOKYMEHTOB,
- CAMOCTOSITEIIBHOTO aHan3a (PaKThl, COOBITHIA, SIBJICHUH, IIPOIIECCOB
B X B3aMMOCBSI3U U JIMAJICKTUYECKOM PA3BUTHUHU.
KoMmnereHnusi He 10CTUTHYTA
@) 3HaerT: - CTYZEHT HE YCBOWJI 3HAYUTEIBHOMN YacTu MaTrepuaia;
E - HE MOXET apryMEHTHUPOBATh HAYYHBIC MOJIOKEHHUS;
E - He (hopMynupyeT KBaTU(DUIIMPOBAHHBIX BHIBOJIOB U 00OOIIICHHIA;
[ - HE BlIaJICET CUCTEMOM MOHATHH.
E YMmeer: CTYICHT HE IOKa3all YMEHHE periath y4eOHO-MPOPECCHOHATBHYIO
8 3a/1auy WK 3a/I1aHHe.
; Brnaneer: HE BBINIOJIHEHBI TPeOOBaHUS, TMPEABSIBISEMbIE K HaBBIKaM,
E OLICHUBAEMBIM “‘yJIOBJIETBOPUTEIIHHO .
o
=
>
=
=

Ilpu omeeme Ha 60NPOCHL 8 PAMKAX NPOXOHCOCHUSL NPOMENCYMOUHOU ammecmayuu (3auem/

3auem ¢ OyenKol/ IK3ameH) OONycKaemcs 601bHAA (QOPMYIUPOBKA Omeemad,

no cmbslciy

packpbslearowa codepofcaHue omeema, YKA3AHHO2O0 6 (ﬁom)e OYEHOUYHbIX cpe()cme, 6 Kavecmee

BEPHO2O0 omeemda.

IIpu noocomoske omeema 6 pamkax NPOXOHCOEHUs NPOMENHCYMOUHOU ammecmayuu (3ayem/
3auem ¢ OYeHKOU/ OSK3AMeH) O00YYaowWuMCca paspeuaemcs UCnoIb308ams KAlbKYIAMOp U

Cnpaeoy4Hble maéﬂm;bz.

4. Tunosble KOHTPOJIbHBIE 3alaHusA H/WJIM HHbIE MarTrepuajbl AJd IPOBCICHUSA

NMPOMEKYTOYHOM AaTTecTaluu,

H606XOIll/lMl)le AJIdd OHCHKH JOCTHXKCHHUHA KOMIIECTCHIIMH,

COOTHECEHHO ¢ pe3yJibTaTaMM 00yUYeHUsI M0 TUCIUIINHE

TECTUPOBAHHE




5 CEMECTP
YK-1

1. OnpeaenuTb, KaKas reOMeTPUYECKan XapaKTepucTHKa OTBeyaeT obuieMy pelerHuo
ypasuerma y' — f(z,y)

O 1) ceMbsl MHTErpanbHbIX KPUBbIX
O 2) nHTerpanbHas KpuBasi, KOTOpas NPOXOAUT Yepes 3af,aHHYI0 TOYKY
O 3) none HanpaBneHuii MHTErpanbHbIX KPUBbIX
O 4) n3oknuHa
2. BoibpaTb GyHKUMIO, KOTOpas YAOBNETBOPSAET 1aHHOE YpaBHEHHe
nyTem e€ nogcraHosku: rY — 2y

O 1)y = 5x?
02y =z
03)y2$2
O8y=2z’

3. OnpesienuTb THN ypaBHerus no ero ugy zyy' — 1 — x?

O 1) c paspensiownMmuca nepemeHHbIMKU

O 2) opHOpopHOE OTHOCHTENbHO NepeMeHHbIX
O 3) nuHeiiHoe OTHOCHTENbHO Y U Y’

O 4) bepuynnu

4. BbibpaTb ypaBHeHHe C pa3feNsAoULMMHUCA NepeMeHHbIMK

(1+ e*®)y%dy — e*dz =0
2

5. HaiiTh o6uiee pewenue ypasrewna £+/1 + y2dx + y+/1 + x22dy = 0
¢ pa3fiensiouMMHUCA NepeMeHHbIMK
ON/1+y?++1+z2=C
O 2)arcsinz —\/1+ z2 =C

O 3) 3ln(1 + y?) = arctgz + C
OCHy=ec*~

1. Omnpenenutpb, Kakas TeOMETPHUECKAs XapaKTEPUCTHKA OTBEYAET OOIIEMY PEIICHUTO
ypasrenus y ' = f(x,y)

1) ceMeiiCTBO MHTErPAJIbHbIX KPUBBIX
2) UHTErpAJIbHAsL KPUBAasi, KOTOpas MPOXOIAUT Yepe3 3aJlaHHYI0 TOUKY
3) T10JI€ HAIIPABJIEHNH NHTETPAIBHBIX KPUBBIX

4) W30KIINHA



OrBer: 1) ceMeHlCTBO HHTErPAJIbHbIX KPUBbBIX

BrIGpath (DyHKIHH, KOTOPas yIOBIETBOPSET ypaBHEHMIO X Y/ = 2 Y ImyTeM eé 110/ICTAHOBKH:

1) y=5x2
2) y=x3
3) y=x2
4) y=x°

Oteer: 1) y=5x?,3) y = x?

S CEMECTP
YK-2

OmnpeenuTh THII ypaBHEHHS 110 ero Buay x y v/ = 1 - x2
1) c pa3gensieMbIMH NepeMeHHBIMHU

2) OJHOPOIHOE OTHOCHTEIIHHO MEPEMEHHBIX

3) nMHEHHOE OTHOCHTETBHO y U )/

4) bepuymiu

OrtBert: 1) ¢ pa3aesisieMbIMH IlepeMEeHHBIMH

. BpiOpath ypaBHEHUs ¢ pa3ieisieMbIMU IEPEMEHHBIMU
1) 1+e)y?dy—e*dx=0
2) 2X2y/:X2+y2
3) y/=2y—x+¢eX
Ly _ ¥
DY ST

Oteer: 1) (1 +e¥)y?dy—eXdx=0,3)y/=2y —x + &

Haiitu o0miee penienue ypaBHenus x/ 1 + y2 dx + yW1+x2dy =0
1) J1+y2+V1+ax2=¢C

2) arcsinx —V1+x2=C

3) %ln(l +y?)=arctgx+C

4) y=¢”

OtBer: 1) /1 +y2 +V1+2x2=C

5 CEMECTP
OIIK-1
. Haiitu oOmiee perenne ypaBHEHUS ¢ MOCTOSIHHBIMU KO3 PHUIIMEHTaMU
y//_3y/_*_2y:0
1) y=CieX+ CyeX
2) y=e*(Cycosx+ Czsinx)
3) y=(C1+Cyx)¢€*
4) y=Cycosx+ Czsinx
Oteer: 1) y = Cy eX + Cp &%

OmnpenenuTh, KAKOMY THITY YPaBHEHUH OTBEYaeT JAaHHOE YpaBHEHHE
yl=flax+by+c



1) OoAHOPOJHOE OTHOCHUTEIBHO X H Y

2) ypaBHEHHE B MOJHBIX AU PepeHIInanax

3) ypaBHeHHE, IPUBOAMMOE K YPABHEHHUIO C PA3IeIAEMbIMU TIEPEMEHHBIMU

4) ypaBHeHHe, IPUBOANMOE K YPABHEHHIO, OTHOPOJHOMY OTHOCHTEJIbHO NMEePeMeHHbIX
OTtBeT: 4) ypaBHeHH e, NPUBOJANMOE K YPABHEHUIO, OTHOPOAHOMY OTHOCHTEIbHO
nepeMeHHBbIX

BriOpats (yHKIHIO, KOTOpast yIOBIETBOPSIET ypaBHEHHE x? y I+ v = 0 nyTéM NOACTaHOBKHU
1) y=¢*

2) y= el/x
3) y=5e*+% ¢
4) y=¢*
Ortger: 2) y = elX
2
OnpenenuTh THI yPaBHEHHMS 10 €T0 BUAy y' = x: +3;]3

1) c pa3gensieMbIMHU IEPEMEHHBIMU

2) OIHOPOJIHOE OTHOCHTEJIbHO NMepeMeHHbIX

3) nuHEHHOE OTHOCHTEIBHO y U ) /

4) bepuymiu

OTBeT: 2) 0IHOPOJHOE OTHOCUTEIBLHO MePeMEHHbIX

BriOpatb ypaBHEeHHE C pa3AensieMbIMHU TePEeMEHHBIMU
1) xy'=y?+1

2) eYdx+(2y-xeY)dy=0

3) (¥+xy)dy+(y’—xy)dx=0

oYy x
4) y' = -+ "
OtBer: 1) Xxy/=y?+1
6. HaiiTn obuiee peweHne ypaBHeHus co cTanbimn koapduuymentamn yy”’ — 3y’ + 2y = 0

O 1)y = Cie* + Cre**

O 2)y = e 2*(Cicosx + Casinx)
O3y = (Cl -+ Cg:r)e‘”

O 4)y = Cicosx + Cysine

7. OnpepenuTb, KAKOMY THMY YpaBHEHUiA OTBEYAET [laHHOE ypaBHeHHe y’ = f(a:c + by + c]

O 1) ogHOpPOHOE OTHOCUTENBHO X U Y

O 2) ypaBHeHue B nonHbIX gudepeHymnanax

O 3) ypaBHeue, CBOAMMOE K YPaBHEHUIO C Pa3fensioLLMUCS NepeMeHHbIMM

O 4) ypaBHeHue, CBOAMMOE K YPaBHEHHIO, ORHOPOJAHOMY OTHOCUTENbHO NepeMeHHbIX



8. BbifpaTb GyHKuUMIO, KOTOpasA YA0BNETBOPSAET ypaBHEHHE ;L‘""'g’ + y = 0 nyTém nogcTaHoBKH
Ofy=e
O2y=el/”
_ —2z 1 =z
O3)y=>5e “*+ 3€

Od)y=e€e*
2
9. OnpepenuTb TUN YpaBHEHWA NO ero BUAY y’ = x3+z,3
O 1) ¢ pasgensiowuMuca nepeMeHHbIMM
O 2) opHOpoAHOE OTHOCHUTENbHO NepeMeHHbIX
O 3) nuHeiiHoe oTHOCUTENbHO Yy U Y’
O 4) bepHynnn

10. BbibpaTb ypaBHeHue ¢ pa3penaiouuMics nepeMeHHbIMK

O1)zy = y2 +1

O2e¥Ydr+ (2y—xze ¥)dy=0

O 3) (&* + zy)dy + (y* — zy)dz = 0
ony:g+§

Tumnosbie BONMPOCHI

1. OcHoBuble noHATHA. [IpocTeiimme ypaBHEHUS IEPBOTO NOPSAAKA

2. Teopema IIukapa 11 CKansipHOTO ypaBHEHUS

3. I'no6anbHas Teopema [Tukapa ans ckalsspHOro ypaBHEHUS

4. Teopema Ilukapa 1151 BEKTOPHOTO YpaBHEHHUS

5. Ycnosue Jlunmmna u gactHele npousBoaHsle. Teopema [lukapa i cKaJsspHOro ypaBHEHHS
BBICIIETO MOPSIKA

6. I'no6anbHas Teopema Iukapa as mTuHeHOM cucTeMsl

7. Ananutuyeckue penieHus. Teopema cyliecTBOBaHUs U eIMHCTBeHHOCTH Ko

8. Jlomansle Diinepa. Teopema cymectBoBanus [leano

9. Jluneitnsie cucremsl. IIpoctpancTBo pemenuil. Onpenenurens Bponckoro. dynnamentaabHas
CUCTEMA PEILIEHUI

10. Onpenenurens Bporckoro, ¢popmyna Octporpanckoro-JInyBuis st CUCTEMBI U CKAJSIPHOTO
YPaBHEHHS BBICILIErO MOPsIKa

11. Cuctema ¢ nmocrossHHOM MaTpuuel. Penienne yepe3 coOCTBEHHbIE 3HAU€HUS U COOCTBEHHbIE
BEKTOPBI

12. Pemenre HEOAHOPOTHON CUCTEMBI C MOCTOSHHON MaTpuIleil. Perenue ckaasipHoro 0JTHOPOAHOTO
YPaBHEHMSI C TOCTOSSHHBIMU K03 hUIIeHTaMU

13. HeogHopogHOE TMHEHHOE YpaBHEHHE C TOCTOSTHHBIMU KO3 QUITUEHTaMH

14. YpaBuenue konebanuii. [lonsTHe ycToOMuYMBOCTH

15. JIuneitnas cucrema ¢ nepeMeHHon marpuneid. Marpuna Komm

16. JInneiinas cucreMa ¢ MOCTOSIHHON MaTpULel. DKCIIOHEHTA MaTPUILIbI

17. O6mme TeopemMbl 00 YCTONYHMBOCTH JIMHEWHON CUCTEMBI, CHCTEMBI C TTIOCTOSTHHOM MaTpHUIIeh

18. JInneiinas cucreMa ¢ IeEpUOINYECKON MaTpULIEH. Y CTONYMBOCTD



19. JIuneitnas cucrema ¢ nepuoauyeckoit marpuuei. [lepuoanueckue pemeHus
20. Cucrema ¢ nepuoguueckoi matpuueil. Ilpencrasnenne dnoke

21. Jlemma bennmMana. Y CTOMYMBOCTD KBa3WJIMHEMHON CUCTEMBI

22. IlonsaTue 0coboi TOUKH

23. dynknuu Jlsmyrosa. Teopema 00 ycTOHIUBOCTH
24. Oynkuuu Jlsmynosa. Teopembl 00 aCUMITOTHYECKON YCTOWYMBOCTH M HEYCTOMYUBOCTH
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