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1. IlepeyeHb KOAOB KOMIIETEHIHIi, ()OPMUPYEMBIX TUCHHUIIMHOH B Mpolecce 0CBOEHUS
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 3aaady, BbLAess 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 Oyzner pemaTbes
[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(s) 3amayu, 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 1enu | YK-2.2. Pemaer nocraBieHHyI0 nepea HUM
u BBIOMpATh | MOALETL  HpOeKTa,  yepe3  (GopMyIupoBaHUE
ONTUMAaJIbHbIE KOHKPETHBIX 33/1a4.
CIOCO0BI ux | YK-2.3. VuureiBaeT IpH pEIIEHUH 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, TMpEeAynpexaaeT U  pa3peuiaer
OTrpaHUUYEHUN KOH(JIUKTBI

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




1IEJIOM
OIIK-1 Crnocoben OIIK-1.1 Hcnons3yer OCHOBHBIE 3aKOHBI
IIPUMEHSITD €CTECTBEHHOHAYYHbBIX JUCLUIUINH B
€CTECTBEHHOHAY4HbIE | IPO(EeCCHOHAIBHON AESTEIbHOCTH.

u ob6menmkenepusie | OIIK-1.2 IlpumeHser MeTOapl MaTEeMaTHYECKOTO

3HAHUA, METOJIbl | aHaNIU3a M MOJEIUPOBAHUS, TEOPETUYECKOTO0 U
MaTeMaTU4ecKoro AKCIIEPUMEHTAJIBHOTO UCCIIEJOBAHMUS.

aHaau3a u | OIIK-1.3 OmnpenensieT BO3MOXKHOCTH TNPUMEHEHUS
MOJIETTUPOBAHUS, OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYUHBIX TUCIUILINH

TCOPECTUICCKOI'O H | M METOOOB MaTEMATHYCCKOI'O aHaJIM3a JJIs1 IOCTaHOBKU
OKCIICPUMCHTAJILHOTO | 1 PCIICHUA KOHKPCTHLIX IMPUKIIAAHBIX 3a1a4.

HUCCIIEIOBAHUS B | OIIK-1.4 MHcnonb3yeT MaTeMaTUYECKHUE METOJbI
npodeccnoHaTbEHOMI 0o0paboTkM, aHanmM3a W CHHTE3a pPEe3yJbTaToOB
JESITEILHOCTH. po¢)eCCHOHAIIBHBIX MCCIICIOBAHUM.

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
METOZOB B  OOJACTM  E€CTECTBEHHBIX HAyK U
MaTE€MaTHKH.

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).

JleckpunTop! 3nathb Ymersn Baaners
10 JMCHHUIIHHE
Kox VK-1
KOMIIEeTeHIIUH
-OCHOBHBIE MOHATHS | - pelaTh 3aJadd IO | - HaBBIKAMM PELICHUS
anredpbl U TEOMETPUH; TEOpUn MIPENIEIOB | CUCTEM JIMHENHBIX
- 0a30Bble  MOHATHA | OCIENIOBATEIbHOCTEH | ypaBHEHUH;
Teopuun 1 QYHKIHII; - HaBbIKaMU
MaTEMaTHYECKOT O - IIPUMEHSTH | BBIYUCIICHUS
aHayM3a PyHKLINH; MaTeMaTHU4ecKue MIPOU3BOIHBIX U
- OCHOBHBIE IIPU3HAKH | METOABI IIPU PEUICHUM | UHTErPAJIOB;
CXOJMMOCTH YHUCIIOBBIX U | 3a7a4y; - HaBBIKAMM PELICHUS
(GYHKLIMOHATIBHBIX PAIOB; | - IIPUMEHSTH | TUIIOBBIX 3ajad4,
- OCHOBHBIE  METOJbl | MATEMaTHYECKHE UCIIOJIB3YS
VMHTETPUPOBAHUS MOJIENH METO/IbI
byHKIM; npodeccuoHaNbHbIX muddepeHIaIbHOTO U
- peuleHMe JIMHEHHBIX | 3a7ady; MHTETPaIbHOIO
YpaBHEHHI; - UHTEpIPEeTHPOBATh | UICUMCIICHHUS,
MIOJIy4YEHHBIE - HaBBIKAMHU
pe3ynbTaThl M YMETh | MPaAKTUYECKOTO
UX TPUMEHATh HUX B | UCIOJB30BaHUs
npodeccuoHanbHOM MaTeMaTH4eCKOro
JIESITENIbHOCTH; ammapara




MATEMAaTHYICCKOI'O
aHaJIM3a jsd pCIICHUsA
KOHKPCTHBIX 3ada4 B

npodeccuOHATBLHON
JeSITETILHOCTH.
Kox VK-2
KOMIIeTEeHIIHH
- 3aJaud M LEeJH | - IUIJAHUPOBATh MPOEKT | - HaBBbIKAMU
pa3HOOOpPa3HBIX c Y4€TOM | MPEJCTABIICHUS
IPaBOBBIX IPOEKTOB U | IEHCTBYIOIINX pe3yabTaTOB IPOEKTOB
CUTYyalluid, CBSI3b MEXIy | PaBOBBIX HOPM - criocobamu
HUMM, CLIOCOOBI peleHus | - IPUMEHSATh | KOPPEKTUPOBAHMS
u OKU/IaeMbI€ | OCHOBHBIE 3a7a4, BO3MOXKHOCTSMU
pe3yibTaThl aJIMUHUCTPATUBHO- ux HCIOJIb30BaHUS,
- (bopMynIHpOBaTh | MPABOBBIE KATETOPHUHU, | COBEPIICHCTBOBAHHS
OCHOBHbIE IIPaBOBBIE | PA3HOBUIHOCTH, - HaBBbIKAMHU
MIOHATHS, KATETOPHUU (bopMBI 1 TeopHuH UCTIOJIb30BaHUS
- pacrio3HaBaTh | - NPUMEHATh 3HAHMS | IPABOBBIX 3HAHUM B
IIPaBOBYIO OCHOBY | OCHOB IIpaBa BO BpeMms | cepe TIOUCKa,
pa3HbIX BUJIOB | IIEPErOBOPOB, HOJy4YeHUs u
JeSITeTbHOCTH COBEIIaHUH MCTIOJIb30BaHUS
- aHaAJU3UPOBATh | - BBIJICJIAT | MHPOPMALUU
paBoOBYl0  crienu(uKy | OCOOCHHOCTH - HaBBIKAMH aHaM3a
Pa3IMYHBIX COLMAIBHBIX | IPABOBOIO rocyJapCTBEHHOMN
IIPOLIECCOB peryJIMpOBaHuUs NOJUTUKH B 00JacTu
- BBIOMpAaTh MaccoBOM dbopmupoBaHus u
a/ICKBaTHYIO 3aJadaM | KOMMYHHKAIHA U | MCTIOJIb30BaHMUS
IPaBOBYIO dopmy | cnenMduKy AETOBBIX | HHPOPMAIIMOHHBIX
yIpaBJIeHUs] B JIIOOBIX | KOMMYHUKALIUI B | PeCypCcoB U TIPaBOBOTO
cdepax nesaTeIbHOCTH BUPTYaJIbHOU cpesie pexxuma
JTOKYMEHTHPOBaHHOMN
uHpopManuu
Kox OIIK - 1
KOMIIeTeHIIHH
- OCHOBBI MaTE€MaTHKH, | - pelIaTh CTAaHIAPTHHIC | - HaBBIKAMHU
¢bu3uky, npodeccuoHaIbHbIE TEOPETUYECKOT O u
BBIYUCITUTENLHON 3a7a9u C | OKCIIEpUMEHTAIEHOTO
TE€XHUKU U | IpUMEHEHUEM HCCIIEI0BaHMS
IPOTPaMMHUPOBAHUS; €CTECTBEHHOHAYYHBIX | OOBEKTOB
- 3aKOHBl M METOAbl B | U OOLIEMHXEHEPHBIX | MPOodeCcCCHOHATBLHON
00JTacTH  eCTECTBEHHBIX | 3HAHWUH, METOJ/IOB | JICATEIBHOCTH;
HayK U MaTeMaTHKH; MaTeMaTH4eCKOTo - HaBbIKAMHM aHalu3a
- 3aJa4u | aHaIM3a U | 33134
npodeccuoHaIbLHON MOJICITUPOBAHMS; npodeccuoHaTbLHON
NeSITeTbHOCTH, 3aKOHOB U | - MPUMEHSTH | IESTETLHOCTH.

METONOB B  obOlactu
€CTECTBCHHBIX HAyK W
MaTEMAaTHKH;

MOJIOKEHHUS 3aKOHOB U
METOJOB B 00JacTH
€CTECTBEHHBIX HAyK H
MaTEMaTHKH;




4. MecTo TUCUMILIMHBI (MOIYJIS) B CTPYKTYpe 00pa30BaTe/ibHOM MPOrpaMMbl

Hucuunnuna «luddepennnanbapie ypaBHEHUS» OTHOCUTCS K 00s13aTeIbHON YacT y4yeOHOro
rwiana OIIOIL.

JlanHass QUCLUMIUIMHA B3aMMOCBSI3aHA C JIPYIMMM JUCLUIUIMHAMHU, TakMMHM Kak «Teopus
BEPOATHOCTEM UM MaTeMaTudecKas CTaTUCTHKa», «MareMaTH4eckuil aHanusy», «IKOHOMHUKA
opraHuzanuu (IpeanpusaTus)», « IKOHOMUKA», « OCHOBBI €CTECTBO3HAHUSY.

B pamkax ocBoeHus mporpammsl 0axajiaBpuaTa BBIITYCKHUKU FOTOBATCS K PELICHUIO 3a/1a4
npopeCCUOHATBHON  JAEATENIBHOCTH  CJIEAYIOUIMX  THIIOB! HAy4YHO-HUCCIIEI0BATENIbCKUM,
IIPOU3BOCTBEHHO-TEXHOJIOTMYECKUI, OPraHU3aLIMOHHO-YIIPABICHYECKHM, IPOCKTHBIN.

[Tpodwip (HampaBIEHHOCTb) NMPOrpaMMbl YCTAHOBJEHA IyTEM €€ OpHEeHTaluu Ha cdepy
npodeCCHOHATBLHOM ETENTbHOCTH BBITYCKHUKOB: [IpoekTipoBanue, pa3paboTKa 1 COMPOBOXKICHHUE
MH(POPMALIMOHHBIX CUCTEM.

5. O0beM TUCHMILIUHBI

5 Dopmul 00yueHnus
Buowt yueonoi pabomot
Ounasn

OO0mas TPyA0eMKOCTh: 3a4CTHBIC ¢IMHUIIBI/9aChI 3/108
KonTakTHas padora:

3aHsATHS JEKIIMOHHOTO TUTIA 32
3aHATUS CEMUHAPCKOIO TUIIA 32
[IpomexyTouHas aTTecTalys: 3a4eT ¢ OLeHKOMH 0,15
CamocrositesbHas padora (CPC) 43,85

6. Conep:kaHue AUCHUILIMHBI (MOAYJs), CTPYKTYPHMPOBAHHOE 10 TeMaM / pa3jejaM ¢
yKa3aHHEeM OTBEJEeHHOI0 Ha HHUX KOJHMYeCTBA aKAJAeMHMYECKHX YacOB M BH/JI0B Y4eOHBIX
3aHATHH

6.1. PacnipesiejieHHe YacoB 10 pa3jieaaM/TeMaM U BHIAM PadoThl

6.1.1. Ounasa gpopma ooyuenusn

Buabl yuedHoii padortsl (B yacax)
KonTakTHas padora
Ne 3ansaTus
n/ Pasznena/rema JIeKIITHOHHOT 0 3aHATHS CEMHHAPCKOI0 THIIA Camoct
1 THNA OSITeJbH
Jlexyuu | Unvie Ipaxmu | Cemuna | Jlabopa | Unvie ast
yuebuvie| ueckue pol mopuovie padora
SAHAMUA| 3AHAMUA pa60mb1
1. | Auddepenunanbuble
ypaBHEHUS MIepBOTO 4 4 5)
MopsiAKa
2. | OZ1Y n-ro mopsaka 4 4 5
3. | Cucrema nmHedHbIx Y 4 4 5
MIEPBOT0 MOPsIJIKA.
4. | DnemeHTbI TEOPUHU 4 4 5
YCTOWUYMBOCTHU
5. | KpaeBble 3amaum  ms 4 4 5




O0OBIKHOBEHHBIX
muddepeHITaTbHBIX
YpaBHEHUU

Yucnennoe pemenue 1Y

KoHncepBarusHbie
HEJIMHEIHbIE ~ CHUCTEMBbI
IBYX ay [IEpBOro
nopsiika

[Ipocreiimue
aBTOKOJIeOaTeIbHbIC
CUCTEMBI

4 8,85

IIpome:xxyTouHas
arrecraums

0,15

Hroro

32 | | 32 | \

| 43,85

6.2 IIporpaMMa JMCHHILIMHBI, CTDYKTYPHPOBAHHAS 110 TeMaM / pa3jejiamM

6.2.1 Cooeporcanue nekyuonnoz2o Kypca

Ne HaumeHnoBaHHe TEMbI Conep:xkaHue JeKHUOHHOTO 3aHATHS
n/n (pa3nena) IUCHMILINHBI
1. Huddepenunanbuble IIpumeppl MaTeMaTHYECKHMX 3a1ad, CBOJALIUXCS K
YpaBHEHUS IEPBOTO pemrenuto O/Y. IuddepeHnmansabie ypaBHEHHS IEPBOTO
HOpsJKA. NOPAJIKA, Pa3pEIICHHbIE OTHOCUTEIBHO IIPOU3BOIHOM.
Mertoapl pemieHUs mpocTeHmux audQepeHIraTbHbIX
YPaBHEHUII IEpBOrO IopsAaka. Meronsl  pelieHus
npocTedmmx audQepeHnraIbHbIX YpaBHEHHH IIEPBOTO
nopsaka. JuddepeHunanbuple  ypaBHEHUS — IEPBOTO
MOPSIAKA, HE PA3PEIICHHBIE OTHOCUTEIBHO IPOU3BOIHOM.
Knaccudukanus MeTo0B aHanuTHaeckoro pemenus OAY
IIEPBOTO MOPSIAKA
2. OLY n-ro nopsnka JIuneitnble quddepeHaIbHbIe ypaBHEHHUS N-TO MOPSIKA.
Hekoropeie HenmHelHbIE AU PepeHnanbHble ypaBHEHUS
N-ro NOpsAAKa, TOMYCKAOIINE NOHWKEHUE MOPSIIKA.
3. Cucrema nuneiHbix JIV | OcHoBHbIE cBoiicTBa pemieHuid. [IpocTpaHcTBO peleHui.
IIEPBOTO MOPAIKA. OdyHnaMeHTalbHbIE cuUcTeMbl pemieHuii. Iloctpoenue
oOmiero penieHus. JIMHeHbIE CUCTEMBI C MOCTOSIHHBIMU
KO3 PUIHEHTaMH. Crpykrypa (byHIaMeHTaNnbHOM
MaTpHUILIbI.
4. DneMeHTbI teopun | OnpeneneHuss  MOHATHS ~ YCTOMYMBOCTH  PEIICHUS
YCTONYHMBOCTH Qg QepeHInaIbHOr0 ypaBHEHUS.
AcuMmnToTuyeckass ycToMuumBocTb. Merton — yHKUuMH
JIanmyHnoBa. Touku MoKost aBTOHOMHOM cUCTEMBI. Da30BbIE
Tpackropuu. McciaenoBanue TPacKTOpU B OKPECTHOCTH
TOUYKH MOKOSI.
5. KpaeBsle  3amaum g | KpaeBble 3amaun, THUIBI KpPaeBbIX 3a/1ad, OJHOPOIHBIE
OOBIKHOBEHHBIX rpaHnyHble ycnoBus. 3agada llrypma-JImyBumns npns
g depeHInaIbHbIX OOBIKHOBEHHOT'O g depeHInaIbHOro YpaBHEHWUS,
yYpaBHEHUN COOCTBEHHBIE 3HAYECHHUSI U COOCTBEHHbIE (DYHKIMH 3a/1a4H.

3amaua llItypma-JInyBuiis 11t TMHEHMHOTO 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 [Ipenenbublii UK U1 ypaBHeHust 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. OcHoBHAas yUeOHas AUTEPATYPA

1. MamonToB, A. E. O6sikHOBeHHBIC MU PepeHIInaIbHbBIC ypaBHEHHS : yueOHoe mocodue / A. E.
MamonTtoB. — HoBocubupck : Cubupckuii rocyJapCTBEHHBI YHUBEPCUTET TEICKOMMYHHKAITUN 1
uHpopmatuku, 2024. — 82 ¢. — Tekct : anexTponHsIit // LludpoBoii o6pazoBaTenbHbIi pecypc IPR
SMART : [caiit]. — URL.: https://www.iprbookshop.ru/149524.html

2. Iudbdepennmanbupie ypaBHeHuUs : yueOHoe mocooue / coctaputenu O. B. bopucenko, O. 0.
['puropseBa, I'. M. ManunoBckasi. — bapnHayn : Antalickuil rOCyJapCTBEHHBIN MeIaroruuecKuit
yauBepcuteT, 2023. — 120 ¢. — ISBN 978-5-907487-51-2. — Tekct : anextponHsiii // L{ludposoit
obpasoBatenbHbii pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/149981.html

3. Utkuna, H. b. uddepenunansupie ypaBHeHus : ydyeOHoe mocoomwe / H. b. Mtkuna. —
HoBocubupck : HoBocuOupckuii rocyaapCcTBEHHBIN TeXHUYECKU yHUBepcuret, 2023. — 92 ¢. —
ISBN 978-5-7782-4984-4. — Texkct : snextponHslii // L{udposoii obpazoBatenbhblii pecypc IPR
SMART : [caiit]. — URL.: https://www.iprbookshop.ru/155810.html

4. Hexenbckast, JI. A. Jluneitnoie nuddepeHnuanbHbple YpaBHEHHS M CHCTEMbI JTUHEHHBIX

ypaBHeHul : ydeOHoe mocooue / JI. A. Hexenbckas. — Tomck : MzpmareianctBo Tomckoro
rocyaapcTBeHHoro yHuBepcutera, 2023. — 142 c¢. — ISBN 978-5-907572-74-4. — Tekcr
atektpoHHblt // Ludposoii obOpasoBatenbHblii pecypc PR SMART : [caiit]. — URL:

https://www.iprbookshop.ru/132604.html

5. Bensmucos, I1. A. OObikHOBeHHBIC AU(GEpeHIINATbHBIC YpaBHEHUs. METObI PEHICHUS |
npuioxeHus : yaeonoe mocobue / I1. A. Beasmucos, 0. B. Tlokmanosa ; mox penakmueit I1. A.
BenbmucoBa. — 2-¢ w3, — VYIBSHOBCK : YIBSHOBCKAN TOCYJapCTBEHHBIA TEXHHYCCKHUU
yHuBepcuteT, 2023. — 164 ¢. — ISBN 978-5-9795-2357-6. — Tekct : anexrponHsiii // Lludposoit
obpasoBatenbHbiid pecypc IPR SMART : [caiit]. — URL.: https://www.iprbookshop.ru/149279.html

8.2. JlomoaHuTeIbHAs YUeOHAN JUTEpATYypAa:

1. Marematuka: jauddepeHunanbHbIE YpaBHEHUs, pAObl, TEOpUs  BEPOSATHOCTEH W
MaTeMaThuyeckas CTaTUCTHKA : mpakTukyMm / coctaBuTenu O. A. CokonoBa, A. A. CugopeHko. —
Boponex : Boponexxckuii rocyrapcTBeHHBIN TexHudeckuit yausepeutet, 9bC ACB, 2025. — 100
c. — ISBN 978-5-7731-1231-0. — Texkcrt : snextponHbii // LludpoBoit 06pazoBaTenbHBIN pecypc
IPR SMART : [caiit]. — URL.: https://www.iprbookshop.ru/152442.html

2. Marematndeckuii ananus u 1u¢depeHuanbHble ypaBHeHH. 3a/1aui U YIPaXKHEHUs | yueOHoe
nocodue / B. B. Brnacos, C. 1. Murpoxun, A. B. Ilpomkuna [u ap.]. — 4-e uzn. — Mocksa :
Wutepuer-YuusepcuteT Madopmarmonnsix Texnonoruit (MHTYUT), At [Tu Ap Menua, 2024, —
375 ¢c. — ISBN 978-5-4497-3305-4. — Tekcr : snekrpoHHbId // LudpoBoii 0Opa3oBaTebHBIN
pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/142274.html

8.3. IlepnoanuyecKkue N3TaHus
1.Bectank MockoBckoro YauBepcurera. Matemartnka, Mexanuka (mMsu.su)

9. Ilepeyenb pecypcoB HHGPOPMALMOHHO-TEICKOMMYHUKAUMOHHOU ceTH ''UHTepHeT"
(nanee - cers ""UHTEpHET"), HEOOXOAMMBIX /15l 0CBOCHUS TUCHMILINHBI (MOLYJI51)

1. ®enepansHbiii mopran «Poccuiickoe oopazoBanuey. http://www.edu.ru/
2. DIeKTpOHHO-OMOIHOTEeYHAs cucTeMa «Hayunas JIEKTPOHHAs o6ubnnoreka
eLIBRARY.RU» https://www.elibrary.ru /



https://www.iprbookshop.ru/149524.html
https://www.iprbookshop.ru/149981.html
https://www.iprbookshop.ru/155810.html
https://www.iprbookshop.ru/132604.html
https://www.iprbookshop.ru/149279.html
https://www.iprbookshop.ru/152442.html
https://www.iprbookshop.ru/142274.html
http://vestnik.math.msu.su/
http://www.edu.ru/
https://www.elibrary.ru/

3. DaekrponHo-6ubaroTeunas cuctema JIAHD https://e.lanbook.com/
4. DnekTpoHHO-OMOaMoTeuHas cuctema IPR BOOKS https://www.iprbookshop.ru/

10. MeToanueckue yKazaHus JJisl 00y4AOIIMXCS 10 OCBOCHUIO TUCHUIIMHBI (MOIYJIs1)

VYcnenHoe 0CBOEHUE JaHHOTIO Kypca 0a3supyercss Ha pallMOHAIbHOM COYETaHMM HECKOJIbKUX
BUJIOB y4eOHOU NEATETBHOCTH — JIEKIUH, CEMUHAPCKUX 3aHIATUH, CAMOCTOSTEIbHON paboThl. Ilpu
3TOM CaMOCTOATENbHYIO padoTy ClleyeT pacCMaTpUBaTh OJHUM U3 IVIABHBIX 3BEHBEB I10JIHOLIEHHOI'O
BBICIIET0 00pa30BaHusl, HA KOTOPYIO OTBOJUTCS 3HAYUTEIbHAS YaCTh Y4€OHOTO BPEeMEHH.

CamocrosTenbHas paboTa CTyIEHTOB CKJIaIbIBACTCS U3 CIEIYIOIUX COCTaBIISIONIMX:

1. paGota c OCHOBHOW W JOIOJHUTEIBHOW JIUTEPATYpOH, C MarepualiaMd WHTEpHETa U
KOHCIIEKTaMU JICKIIMH;

2. BHeay[UTOpHasl MOATOTOBKA K KOHTPOJIBHBIM paboTaM, BHIIIOJHEHHUE JOKIIAI0B, pedepaToB
U KYpPCOBBIX palboT;

3. BBINOJIHEHHE CAMOCTOSTEIIBHBIX MPAKTHUECKUX PadoT;

4. mOAroTOBKA K 9K3aMeHaM (3aueTaM) HEIOCPECTBEHHO Mepe]l HUMHU.

Jl1s mpaBUIIbHOM OpraHu3anuy paboThl HEOOXOAUMO YUUTHIBATh MOPSAOK U3YUEHUS Pa3/iesioB
Kypca, Haxo[sIIUXCsA B CTPOTrOM JIOTMYECKOW IOcCienoBaTeabHOCTH. [[oaTOMYy XOpolee ycBoeHue
OJIHOM YacTU AMCLUMIUIMHBI SIBISIETCA HPEAINOCHUIKOW JJi YCHEIIHOIo Iepexoia K ClEIYyHOIeH.
3aganus, npoOIeMHbIe BONPOCHI, MPEATIOKEHHbIE I U3yUeHUs AUCLHUILIMHBI, B TOM YUCIIE U IS
CaMOCTOSITENIFHOTO BBIMTOJIHEHHSI, HOCAT MEKIMCIHMILIMHAPHBIN XapakTep W 0a3supyroTcs, MPEexIe
BCEro, Ha IPUYMHHO-CJIEICTBEHHBIX CBA3SX MEXAY KOMIIOHEHTaMU OKpYXKarollero Hac mupa. B
TEYEHHUE CEeMeCTpa, HEOoOXOAMMO MOArOTOBUTH pedeparbl (MPOEKTHI) C HCIOJIB30BAaHHEM
PEKOMEH/1yeMON OCHOBHOW M JOINOJIHUTENBHON JIUTEepaTypbl U claaTh pedeparbl Uid HNPOBEPKU
npenogaBareno. BaKHBIM COCTaBISIIOIIMM B M3YyYEHUM MJAHHOTO Kypca SIBISIETCS pELIEeHUE
CUTYallMOHHBIX 3aJlad U padoTa Haj MpOoOJIEeMHO-aHATMTUYECKUMHU 3aJJaHUsIMM, YTO IpPEeAIoaraer
3HaHUE COOTBETCTBYIOIIEH HAYYHOU TEPMUHOJIOTUU U T.J.

JUis nydiiero 3armoMHMHaHUS MaTepuaja 1eecooO0pa3HO MCIOJIb30BaTh WHAWBUAYaJIbHBIE
OCOOEHHOCTH M pa3Hble BUJbI MAaMATU: 3PUTEIbHYIO, CIYyXOBYIO, ACCOLIMATUBHYIO. YCIEHIHOMY
3alIOMMHAHUIO TaK)Ke CHOCOOCTBYET MPUBEACHUE SIPKUX CBUJAETENIBCTB M HAIVIAIHBIX MPHUMEPOB.
Y4eOHbIil MaTepHrall JOIKEH MOCTOSTHHO MOBTOPATHCS U 3aKPEIUIATHCS.

[Tpy BBINOJIHEHUU JOKJIA0B, TBOPYECKUX, HHPOPMAIIMOHHBIX, HCCIIEIOBATEIBCKUX POEKTOB
ocoboe BHUMaHME Clie[lyeT oOpaliarh Ha 1000p UCTOYHUKOB HH(POPMAIIMU U METOAUKY pabOThI C
HUMH.

s yerienHo#M ciauun sKk3aMeHa (3aueTa) peKOMEHIYeTCsl COOI0IaTh CIEYIOIINE MPaBHiIa:

1. TToaroroBka K 3k3aMeHy (3a4eTy) JOJKHA MPOBOAUTHCS CUCTEMATUYECKH, B TEUEHHUE BCETO
cemecTpa.

2. VHTeHCHBHasl MOJITOTOBKA JOJKHA HAYaThCsl HE MO3/IHEE, YeM 3a MECSI] 10 HK3aMeHa.

3. Bpems HemocpeacTBEHHO TIepell SK3aMEHOM (3a4eTOM) JIYYIle HCIOIb30BATh TaKUM
o0pa3oM, 4TOObI OCTaBUTH MOCIEAHUN JEHb CBOOOIHBIM JJIsi MOBTOPEHHUS Kypca B LIEJIOM, IS
CUCTEMAaTH3allMK MaTepHala U J0padOTKH OTAEIbHBIX BOIIPOCOB.

Ha sKx3aMeHe BBICOKYIO OLIEHKY IIOJIy4aroT CTYJEHTBI, UCIIOIb3YIOIINE JaHHbIE, I0TYYCHHbIE B
IIPOLIECCE BHITIOJHEHHUS CAMOCTOSATENbHBIX PabOT, a TAK)KE UCIIOJIB3YIOIIHE COOCTBEHHBIE BBIBO/IBI HA
OCHOBE U3YYE€HHOI'0 MaTepHaa.

VYuutbiBas 3HAYUTENbHBIH 00BEM TEOPETUYECKOTO0 MaTepuaja, CTyJIEeHTaM pPEeKOMEHIYEeTCs
peryJsipHOE MOCEIIeHNE U MOIPOOHOE KOHCIIEKTUPOBAHUE JICKITUH.

11. Iepeyenb MHGPOPMANMOHHBIX TEXHOJIOTHi, MCHOJb3yeMbIX MPH OCYLIECTBJICHUH
00pa30BaTeJbLHOI0 NMpoLecca No JUCHUIVIMHE (MOAYJII0), BKJIKOYAS NepeYeHb MPOrpaMMHOI0
ol0ecrieyeHust 1 MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

1. Microsoft Windows Server;


https://e.lanbook.com/
https://www.iprbookshop.ru/

2. CemeiictBo OC Microsoft Windows;

3. Libre Office cBoGogHO pacmpocTpaHsieMblii OQHCHBIA MAaKET C OTKPHITHIM HCXOJIHBIM
KOJIOM;

4. NHpopMalmOHHO-CITPABOYHAS cucreMa: Cucrema Koncynsrantlnroc
(Koncynperantllmtoc);

5. MudopmanmonHo-npaBoBoe obecneueHue lapaHT: DJIEKTPOHHBIM MEPUOAUYECCKHIA
crpaBouHHK «Cuctema TAPAHT» (Cucrema TAPAHT);

12. Onucanue MaTepUHAJbLHO-TEXHHYECKOH 0a3bl, HEOOXOAUMON ISl OCYIeCTBJIEHUS
00pa3oBaTe/IbHOIO Mpolecca 1Mo JMCHUILIMHE (MOLY110)

12.1. YdyeOHass aymauTopusi HJs TPOBEICHUSA Y4YEOHBIX 3aHATHH, NPEITYCMOTPEHHBIX
IporpaMMoii GakaiaBprara, OCHAIICHHAs: 000PYIOBaHUEM U TEXHHUECKUMH CPEJCTBAMU O0YUCHUSI.

Crneunanu3upoBaHHas MeOelb:

KommuiekT ydeOHO# Mebenu (CToJI, CTyi) MO KOMHYECTBY OOYYArOIIMXCs; KOMIUICKT MeOemn
JUTSL IPENoJaBaTelis; Jocka (MapKepHas).

TexHuueckue cpecTBa 00yUeHuUs:

Komnsiotep B cOope Asist mpenoaaBarens, KOJIOHKH, IIPOEKTOP, SKPaH.

[lepeueHp NMIIEH3MOHHOTO IPOrPaMMHOr0 OOECHEYEHHUs, B TOM YHCIIE OTEUYECTBEHHOTO
npousBojcTBa: Windows 10, Koncynsrantllntoc, Kaspersky Endpoint Security.

[Tepedens cBOOOTHO PACIIPOCTPAHIEMOTO IPOTPAMMHOT0 00ECTICYECHUSI:

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

[Monxrouenue k cetu «MHTEpHET» U 0OecIeueHUEe JOCTYIA B AIEKTPOHHYIO0 HHPOPMAITMOHHO-
oOpa3oBatenbHyIo cpeny MMYVY.

12.2. TlomemieHue st CAMOCTOATEIBHOM PabOThl 00yUYaOLTUXCS.

Crneunanu3upoBaHHas MeOeIb:

KommuiekT yueOHo#1 Mebenu (CTou, CTy) MO KOJIMYECTBY OOYYArOIIMXCs; KOMIUIEKT MeOean
JUTSL TIPETIOIaBaTeNst; JOCKa (MapKepHasi).

TexHuueckue cpencTBa 00y4eHus:

Komnretotep B cOope [uist mpenogaBaTess; KOMIbIOTEPHI B cOOpe JIsl 00ydaroIuxcsl; KOJIOHKH;
IPOEKTOP, FKPaH.

[lepeveHp NHMIIEH3MOHHOTO TPOTPAMMHOTO OOECTIeUeHHs, B TOM 4YHCIIE OTEYECTBEHHOTO
npousBocTBa: Windows 10, Koncynsrantllntoc, Kaspersky Endpoint Security.

[Tepedens CBOOOTHO PACTIPOCTPAHIEMOTO MMPOTPAMMHOT0 00ECTICYCHUS:

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

[Tomemenne it CaMOCTOSITEIPHONH pPaOOTHI OOYYarOIIUXCS OCHAIIEHO KOMIBIOTEPHOU
TEXHUKOM € BO3MOXKHOCTBIO MOJKIIOYeHUs K ceTd "MHTepHer" m obecredeHuem JocTyna B
AJIEKTPOHHYIO0 HHPOPMAIIMOHHO-00pa3oBaTenbHyio cpeny MMYVY.

13. O6pa3oBaTejibHbIE TEXHOJOTHH, HCIOJIb3yeMble MPU OCBOCHUH U CHUTIIIMHBI

Jlnst ocBOEHUSI TUCIUIUIMHBI UCTIONB3YIOTCS KaK TPaJAMIIMOHHBIE (OPMBI 3aHATUN — JIEKIIUU
(THIIBI JIEKIIMI — yCTaHOBOYHAs, BBOJIHASA, TEKYIas, 3aKJIIOUUTENIbHAs, 0030pHAas; BUIBI JICKIIUI —
npoOyieMHasi, BU3YyalbHas, JEKIUs KOH(MEpeHIHMs, IEeKIUs KOHCYIbTallus); U CEMHHApCKUE
(MpaKTUYEeCKNe) 3aHATHS, TAK M AKTUBHBIC U HHTEPAKTUBHBIC (DOPMBI 3aHSATUH - JCIIOBHIE U POJICBBIC
UTPBI, pEeIlIeHNE CUTYAI[MOHHBIX 33]1a4 U Pa300p KOHKPETHBIX CUTYaIUH.

Ha y4eOHBIX 3aHATHAX HCHOJB3YIOTCS TEXHHUYECKHE CPENICTBA OOYUYEHHUS MYIbTUMEIUHHON
ayUTOPUU: KOMITBIOTEP, MOHUTOP, KOJOHKU, HACTEHHBIH HKpaH, MPOEKTOp, MUKPO(OH, MakKeT
nporpamm Microsoft Office mst qemoHCTpanmu npe3eHTanui U MeauadaiaoB, BUICOTPOSKTOP AJIS
JIEMOHCTpAIINH CJIaliJI0B, BUACOCIOKETOB U Jp. TecTupoBaHrne 00yIaeMbIX MOKET OCYIIECTBISATHCS
C UCIOJIb30BaHUEM KOMITHIOTEPHOTO 000PYIOBAHUSI YHUBEPCHUTETA.

13.1. B ocBoeHUM Y4eOHOH IMCUMILIMHBI MCIOJB3YIOTCSH CieAYIOLIHe TPaiUuLHOHHbIE



o0pa3oBaTeIbHbIE TEXHOJIOTHH:

- YTEHUE MPOOJEeMHO-UH(POPMAIIMOHHBIX JICKIMA C  HUCIIOJIL30BAHUEM JOCKH U
BU/ICOMATEPHAJIOB;

- CEMUHAPCKHE 3aHATUS U O0CYKJCHUS, TUCKYCCUN 1 0OMEHA MHEHUSIMH;

- KOHTPOJIBHBIE OTIPOCHI;

- KOHCYJIbTAIlNH;

- CaMOCTOATENIbHAsE Pad0Ta CTY/ACHTOB C y4eOHOHM JTUTEPaTYpOi U IIePBOMCTOYHUKAMH;

- TOAroTOBKa W  oOcyxaeHue pedeparoB (MPOEKTOB), TMpe3eHTaUid  (HAy4yHO-
uccieaoBarenbekas pabora);

- TECTUPOBAHUE IO OCHOBHBIM TEMaM JIUCIUILIAHBI.

13.2. AKTHBHBIC 1 HHTEPAKTHBHBIC MeTOABbI U GopMbI 00y4eHUs!

W3 mepeunst BUnOB: («mo3eosoti wmypmy», anaiuz HIIA, ananus npobremuwvix cumyayuil,
aHanu3 KOHKPEMHbIX CUMYAYUull, UHYUOEHMbl, UMUMAYUS KOJLIEKMUBHOU NPOPDecCUOHANbHOU
OesmenbHOCMU, pa3viepbleaHue poetl, meopyeckds paboma, C8A3aHHAsL ¢ 0C80EHUEM OUCYUNTIUHBL,
posesas uepa, Kpyaivlii Cmoi, oucnym, becedd, OUCKYCCUsl, MUHU-KOHGepeHyusi 1 Op.) UCTIONb3YIOTCS
CIeqyIoIIue:

- oucnym

- aHanu3 npooOIeMHbIX, MEOPUECKUX 3A0AHUL, CUMYAYUOHHBIX 3A0aY

- ponesas uzpa,

- Kpyenvlil Cmoi;

- MUHU-KOHGhepenyus

- Juckyccus

- beceoa.

13.3. OcobenHocTn 00y4yeHHs] MHBAJIWIOB U JIHI C OTPAHMYEHHBIMH BO3MOKHOCTSMH
3n0poBbs (OB3)

[Ipu opranuzanuu 0Oy4YEeHMsI IO JUCLUIUIMHE YYMUTHIBAIOTCS OCOOEHHOCTH OpraHU3aluu
B3aMMOJICHCTBUS C UHBAJIMAAMU U JIMIIAMU C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbsI (Jlasiee —
uHBanuapl W guna ¢ OB3) ¢ uensto oOecrieuenuss ux mnpas. [Ipu 0O0ydeHWM YUHUTHIBAIOTCS
0COOEHHOCTH HX TMCUXO(pU3NYECKOTO pa3BUTHUS, WHIMBHUIyalbHbIE BO3MOXXHOCTH M IpU
HEO0OXOIUMOCTH OOECIeUrBAETCA KOPPEKLHUs HapyIIEHWH pa3BUTHS M COLMAJbHAs aJanTaius
yKa3aHHBIX JIMII.

Br160p MeTo10B 00yueHus: onpeaensercs cojaepKaHueM 00y4eHHs, yDOBHEM METOAMYECKOTO
U MaTepHaJIbHO-TEXHHUUECKOro obecnedeHusi, 0COOEHHOCTSIMM BOCHPUATHs yueOHON MH(popManuu
CTYJICHTOB-UHBAJIN/JOB MU CTYACHTOB C OIPAaHUYECHHBIMH BO3MOXKHOCTSIMH 3]I0pOBbsi U T.1. B
00pa30BaTEeIbHOM IPOLECCE HCHOJB3YIOTCS COLMAIbHO-aKTUBHBIE M pe(IIEKCUBHBIE METO/IbI
0o0y4eHHsl, TEXHOJOTUU COLMOKYJIbTYPHOH peadbuIuTalMi C LeNbl0 OKa3aHWs MOMOLIM B
YCTQHOBJICHUH MOJHOLEHHBIX MEXJIMYHOCTHBIX OTHOLIEHHH C JIPYTMMH CTyJIEHTaMH, CO3JaHUU
KOM(OPTHOTO ICUXOJIOTUYECKOT0 KJIMMaTa B CTYAEHUYECKOH rpyIIe.

[Tpu 0O0y4eHuu JuIl ¢ OTpaHUYCHHBIMUA BO3MOXKHOCTSIMU 3/10pPOBBS 3JIEKTPOHHOE 00Yy4YeHUe U
JUCTAaHIIMOHHBIE O00pa30BaTeNbHbIE TEXHOJOTMHM MpEelycMaTpuBalOT BO3MOXKHOCTH IpUEMa-
nepeaayn HHGOPMAIMK B JOCTYIHBIX /Ul HUX (opMax.

OOyyaromuecs U3 4Mcia JUI C OTPAaHUMYEHHBIMH BO3MOKHOCTSIMH 3/10pOBbsS 00€CHedeHbI
NEYaTHBIMH U 3JIEKTPOHHBIMU 00pa3oBaTelIbHBIMH pecypcaMu B (opmax, aJalnTHPOBAHHBIX K
OTpaHUYEHUSM UX 3/10POBBS.
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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




1IEJIOM
OIIK-1 Crnocoben OIIK-1.1 Hcnons3yer OCHOBHBIE 3aKOHBI
IIPUMEHSITD €CTECTBEHHOHAYYHbBIX JUCLUIUINH B
€CTECTBEHHOHAY4HbIE | IPO(EeCCHOHAIBHON AESTEIbHOCTH.

u ob6menmkenepusie | OIIK-1.2 IlpumeHser MeToapl MaTEeMaTHYECKOTO

3HAHUA, METOJIbl | aHaNIU3a M MOJEIUPOBAHUS, TEOPETUYECKOTO0 U
MaTeMaTU4ecKoro AKCIIEPUMEHTAIBLHOTO UCCIIEI0BAHUS.

aHaau3a u | OIIK-1.3 OmnpenensieT BO3MOXKHOCTH TNPUMEHEHUS
MOJIETTUPOBAHUS, OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYUHBIX TUCIUILINH

TCOPECTUICCKOI'O H | M METOOOB MaTEMATHYCCKOI'O aHaJIM3a JJIs1 IOCTaHOBKU
OKCIICPUMCHTAJIBHOTO | 1 PCIICHUA KOHKPCTHLIX MMPUKIIAAHBIX 3a1a4.

HUCCIIEIOBAHUS B | OIIK-1.4 MHcnonb3yeT MaTeMaTUYECKHUE METOJbI
npodeccnoHaTbEHOMI 00paboTKkM, aHaimM3a W CHHTE3a Pe3yJIbTaToOB
JESITEILHOCTH. po¢)eCCHOHAIIBHBIX MCCIICIOBAHUM.

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
METOZOB B  OOJACTM  E€CTECTBEHHBIX HAyK U
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).

JleckpunTop! 3nathb Ymersn Baaners
10 JMCHHUIIHHE
Kox VK-1
KOMIIEeTeHIIUH
-OCHOBHBIE MOHATHS | - pelaTh 3aJadd IO | - HaBBIKAMM PELICHUS
anredpbl U TEOMETPUH; TEOpUn MIPENIEIOB | CUCTEM JIMHENHBIX
- 0a30Bble  MOHATHA | OCIENIOBATEIbHOCTEH | ypaBHEHUH;
Teopuun 1 QYHKIHII; - HaBbIKaMU
MaTEMaTHYECKOT O - IIPUMEHSTH | BBIYUCIICHUS
aHayM3a PyHKLINH; MaTeMaTHU4ecKue MIPOU3BOIHBIX U
- OCHOBHBIE IIPU3HAKH | METOABI IIPU PEUICHUM | UHTErPAJIOB;
CXOJMMOCTH YHUCIIOBBIX U | 3a7a4y; - HaBBIKAMM PELICHUS
(GYHKLIMOHATIBHBIX PAIOB; | - IIPUMEHATH | TUIIOBBIX 3az1ad4,
- OCHOBHBIE  METOJbl | MATEMaTHYECKHE UCIIOJIB3YS
VMHTETPUPOBAHUS MOJIENH METO/IbI
byHKIM; npodeccuoHaNbHbIX muddepeHIaIbHOTO U
- peuleHMe JIMHEHHBIX | 3a7ady; MHTETPaIbHOIO
YpaBHEHHI; - UHTEpIPEeTHPOBATh | UICUMCIICHHUS,
MIOJIy4YEHHBIE - HaBBIKAMHU
pe3ynbTaThl M YMETh | MPAKTHYECKOIO
UX TPUMEHATh HUX B | UCIOJB30BaHUs
npodeccuoHanbHOM MaTeMaTH4eCKOro
JIESITENIbHOCTH; ammapara




MATEMAaTHYICCKOI'O
aHaJIM3a jsd pCIICHUsA
KOHKPCTHBIX 3ada4 B

npodeccuOHATBLHON
JeSITETILHOCTH.
Kox VK-2
KOMIIeTEeHIIHH
- 3aJaud M LEeJH | - IUIJAHUPOBATh MPOEKT | - HaBBbIKAMU
pa3HOOOpPa3HBIX c Y4€TOM | MPEJCTABIICHUS
IPaBOBBIX IPOEKTOB U | IEHCTBYIOIINX pe3yabTaTOB IPOEKTOB
CUTYyalluid, CBSI3b MEXIy | PaBOBBIX HOPM - criocobamu
HUMM, CLIOCOOBI peleHus | - IPUMEHSATh | KOPPEKTUPOBAHMS
u OKU/IaeMbI€ | OCHOBHBIE 3a7a4, BO3MOXKHOCTSMU
pe3yibTaThl aJIMUHUCTPATUBHO- ux HCIOJIb30BaHUS,
- (bopMynIHpOBaTh | MPABOBBIE KATETOPHUHU, | COBEPIICHCTBOBAHHS
OCHOBHbIE IIPaBOBBIE | PA3HOBUIHOCTH, - HaBBbIKAMHU
MIOHATHS, KATETOPHUU (bopMBI 1 TeopHuH UCTIOJIb30BaHUS
- pacrio3HaBaTh | - NPUMEHATh 3HAHMS | IPABOBBIX 3HAHUM B
IIPaBOBYIO OCHOBY | OCHOB IIpaBa BO BpeMms | cepe TIOUCKa,
pa3HbIX BUJIOB | IIEPErOBOPOB, HOJy4YeHUs u
JeSITeTbHOCTH COBEIIaHUH MCTIOJIb30BaHUS
- aHaAJU3UPOBATh | - BBIJICJIAT | MHPOPMALUU
paBoOBYI0  crenu(uKy | OCOOCHHOCTH - HaBBIKAMH aHaM3a
Pa3IMYHBIX COLMAIBHBIX | IPABOBOIO rocyJapCTBEHHOMN
IIPOLIECCOB peryJIMpOBaHuUs NOJUTUKH B 00JacTu
- BBIOMpAaTh MaccoBOM dbopmupoBaHus u
a/ICKBaTHYIO 3aJadaM | KOMMYHHKAIHA U | MCIIOJIb30BaHUS
IPaBOBYIO dopmy | cnenMduKy AETOBBIX | HHPOPMAIIMOHHBIX
yIpaBJIeHUs] B JIIOOBIX | KOMMYHUKALIUI B | PeCypCcoB U TIPaBOBOTO
cdepax nesaTeIbHOCTH BUPTYaJIbHOU cpesie pexxuma
JTOKYMEHTHPOBaHHOMN
uHpopManuu
Kox OIIK - 1
KOMIIeTeHIIHH
- OCHOBBI MaTE€MaTHKH, | - pelIaTh CTAaHIAPTHHIC | - HaBBIKAMHU
¢bu3uky, npodeccuoHaIbHbIE TEOPETUYECKOT O u
BBIYUCITUTENLHON 3a7a9u C | OKCIIEpUMEHTAIEHOTO
TE€XHUKU U | IpUMEHEHUEM HCCIIEI0BaHMS
IPOTPaMMHUPOBAHUS; €CTECTBEHHOHAYYHBIX | OOBEKTOB
- 3aKOHBl M METOAbl B | U OOLIEMHXEHEPHBIX | MPOodeCcCCHOHATBLHON
00JTacTH  eCTECTBEHHBIX | 3HAHWUH, METOJ/IOB | JICATEIBHOCTH;
HayK U MaTeMaTHKH; MaTeMaTH4eCKOTo - HaBbIKAMHM aHalu3a
- 3aJa4u | aHaIM3a U | 33134
npodeccuoHaIbLHON MOJICITUPOBAHMS; npodeccuoHaTbLHON
NeSITeTbHOCTH, 3aKOHOB U | - MPUMEHSTH | IESTETLHOCTH.

METONOB B  obOlactu
€CTECTBCHHBIX HAyK W
MaTEMAaTHKH;

MOJIO)KEHHUS 3aKOHOB U
METOJOB B 00JacTH
€CTECTBEHHBIX HAyK H
MaTEMaTHKH;




3.2. KpuTtepun OlleHKH pPe3yJbTaTOB 00YUEHUS 110 TUCIUTLUIMHE

Ixana
OLICHUBAaHU
1

HNnaukarto
pbl
JOCTHIKEH
us

IToka3aTeiu OlleHUBAHUSA Pe3yJIbTATOB 00y4YeHUS

OTJIMYHO/3AUYTEHO

3Haer:

- CTYAIEHT TNIyOOKO M BCECTOPOHHE YCBOWJ MaTepHall, yYBEpPEHHO,
JOTMYHO, MOCJEI0BATENIBHO U TPAMOTHO €r0 M3JIaraeT, ONmupasch Ha
3HaHUS] OCHOBHOW U JIOTIOJIHUTEIIHOM JIUTEPATYPHI,

- HAa  OCHOBE CHCTEMHBIX  HAYYHBIX  3HaHUH  Jeiaer
KBaTM(UIIUPOBAHHBIC BBIBOJIBI U 0000IIECHHS, CBOOOIHO ONEpUPYET
KAaTerOpUsIMU U TIOHSATUSIMU.

VYmMmeer:

- CTYIGHT yMEET CaMOCTOSITEIIbHO W MPaBWIBHO pemaTh y4eOHO-
npodeccuoHabHBIC 3a7aud WU 3aJlaHusl, YBEPEHHO, JIOTHYHO,
MOCJIeIOBAaTEIbHO W apryMEHTHPOBAHO H3JIaraTh CBOE PEIICHHUE,
WCIIOJIB3YSl HAyYHBIC TIOHSTHSI, CChIIAsICh HA HOPMATUBHYIO 0a3y.

Bnaneer:

- CTY/ICHT BIaJIeeT PalMOHAIbHBIMU METOJaMH (C MCIOJIB30BaHUEM
palMoOHANBHBIX METOIMK) PEUICHUS CIIOKHBIX TNPO(hecCHOHAIBHBIX
3a/1a4, IPEICTaBJICHHBIX JIEJIOBBIMU UTPaMU, KEUCaMH U T.11.;

[Ipu pemieHny NpoAEMOHCTPUPOBAII HABBIKU

- BBIJICJICHUS [JIaBHOTO,

- CBSI3KOH TEOPETUYECKUX MOJIOKEHUHN C TPEOOBAHUSAMU PYKOBOISAIINX
JIOKYMEHTOB,

- U3JI0’KECHHUSI MBICJIEN B JIOTUYECKOH MOCIE0BATEIBHOCTH,

- CAaMOCTOSITENILHOTO aHan3a (PaKThl, COOBITUH, ABIICHUH, TPOLIECCOB B
MX B3aMMOCBSI3U U JUAJIEKTUYECKOM Pa3BUTHUM.

XOPOHIO/3BAYTEHO

3Haer:

- CTYIEHT TBEpPJIO YCBOWJI MaTepuall, JOCTATOYHO T'PaMOTHO €ro
W3J1araeT, OINUPasACh Ha 3HAHUS OCHOBHOM M JIONOJHUTEIbHOU
JINTEPATYPHI,

- 3aTpyaHsAeTcs B (GOpMYIMPOBAHUM KBATH(PUIIMPOBAHHBIX BHIBOJOB U
00001IeHN, OnepupyeT KaTeropusMU U MOHSATHSIMH, HO HE BCErjaa
MIPaBWJIbHO UX BEPUPHUIUPYET.

Ywmeer:

- CTYJICHT YMEET CaMOCTOSITENIbHO U B OCHOBHOM MPABUJIHLHO peliaTh
yaeOHO-TIpo(pecCHOHANIbHBIE 3a/laud  WJIA 3aJjaHus, YBEPEHHO,
JIOTUYHO, TIOCIIEJIOBATEIbHO U apryMEHTHPOBAHO H3JaraTh CBOE
peleHne, He B ITOJTHON Mepe HCITONIb3YysI HAYIHBIC MOHSATHS ¥ CCHUITKH
Ha HOPMATHBHYIO 0a3y.

Bnaneer:

- CTYJIEHT B LI€JIOM BJIQJICET PAlMOHAIBHBIMA METOJIAMH PEIICHUS
CJIOKHBIX IPO(ECCHOHATBHBIX 33Ja4, MPEACTAaBICHHBIX J€I0BbBIMU
UIpaMH, KENCaMU U T.J1.;

IIpu pemeHun cMOr IPOJAEMOHCTPUPOBATH JOCTATOYHOCTH, HO HE
[IyOMHHOCTh HaBBIKOB

- BBIJICJICHUS TJIABHOTO,

- U3JI0’KEHUS MBICIIEH B JIOTHYECKOM IOCIEI0BATEIbHOCTH.

- CBS3KM TEOPETUYECKHX TMOJIOKEHUH ¢  TpeOoBaHMAMHU
PYKOBOJSIIUX JOKYMEHTOB,

- CaMOCTOATENBbHOTO aHanmu3a (akTbl, COOBITUH, SBICHHIA,
IIPOLIECCOB B MX B3aMMOCBS3U U JTHAIEKTUYECKOM PA3BUTHH.




3Haer: - CTYICHT OPUEHTHUPYETCS B MaTepuaie, OJHAKO 3aTPyTHSETCS B €ro
U3JI0KEHUU;

- IOKAa3bIBAET HEJOCTATOYHOCTh 3HAHUN OCHOBHOM U JIONOJHUTEIBHOU
JTUTEPaTYpHI;

- cnabo apryMeHTUPYET HAYYHbIE TIOJIOKEHUS;

- MPAKTUYECKHU HE CIIOCOOEH COPMYITHPOBATH BHIBOJIBI K 0OOOIICHUS;
- YACTUYHO BJIAJICET CUCTEMOW MOHATUI.

Ymeer: - CTYJACHT B OCHOBHOM yMEET PEIIUTh Y4eOHO-NpO(eCCHOHATbHYIO
3aady WM 3a7laHue, HO JIOMyCKaeT OIHUOKH, c1abo apryMeHTHpYyeT
CBOE pEIIeHHEe, HEJOCTATOYHO HCIOJB3YeT Hay4yHble IOHATUS U
PYKOBOJSIIIIME JOKYMEHTHI.

Bnageer: | - CTyneHT BiaJeeT HEKOTOPBIMU PallMOHAIBHBIMYA METOAAMHU PELICHUS
CIIO)KHBIX TPO(ECCHOHANBHBIX 3a1ad, MPEACTaBICHHBIX EIOBBIMH
UIpaMu, KeHcaMu U T.1.;

[Ipu pemieHny NpoAEMOHCTPUPOBAII HEJOCTATOYHOCTh HABBIKOB

- BBIJICJICHUS TJIABHOTO,

- U3JI05KE€HHUSI MBICJIEN B JIOTUYECKOM MOCIEN0BATEIIBHOCTH.

- CBSI3KM TEOPETUYECKUX MOJOXKEHUH C TPeOOBAHUSAMM PYKOBOISIIUX
JOKYMEHTOB,

- CAMOCTOSTENILHOTO aHaJIn3a (DaKThl, COOBITHM, SIBICHUM, IPOLIECCOB B
MX B3aMMOCBSI3H M JUAJEKTHYECKOM Pa3BUTHUHU.

YJIOBJETBOPUTEJIbBHO/3AUTEHO

KOMHCTGHHI/IH HC JOCTUTHYTA

3Haer: - CTYJICHT HE YCBOWJI 3HAYUTEIILHON YaCTH MaTepUaa;

- HE MOXET apryMEHTUPOBAaTh HAYYHBIE ITOJIOKEHHS;

- He (hopMyITHpYyeT KBATM(UIIMPOBAHHBIX BEIBOJIOB U O0OOIICHMIA;
- HE BJaJeeT CUCTEMOM ITOHSITHH.

VYmeer: CTyJIEHT HE€ IIOKa3aJ] YMEHHE pemaTh y4eOHO-IPO(EeCCHOHAIBHYIO
3ajady WiM 3aJaHue.
Bnaneer: HE BBINOJHEHbl TpeOOBaHUS, TMperbsABIIEMble K  HaBBIKaM,

OIICHUBAEMBIM “‘yJIOBJIETBOPUTEIIHHO .

HEYJOBJIETBOPUTEJIBHO/
HE 3AYTEHO

Ilpu omeeme Ha 60npocvl 8 pamMKax NPOXOHCOEHUs. NPOMENCYMOYHOU ammecmayuu (3avem/
3auem ¢ OyenKol/ IK3aMeH) OONYCKAemcsi BOAbHASL (OPMYIUPOSKA OmEemd, HNO CMbICIY
PAcKkpwieaiowjas cooepicanue omeemd, YKA3aHHO20 8 (POHOe OYEHOUHbIX Cpeocms, 6 Kauecmee
6epHo20 omeema.

4. TumoBble KOHTPOJBHbIC 3aJaHMA W/MJIM HMHbIE MAaTepuadbl [JIsi NPOBeICHHUS
NPOMEKYTOYHOH aTTecTalluM, Heo0XoAMMBble /Jsl OLEHKH JOCTH/KEHHMS KOMIeTeHLHH,
COOTHECEHHOM ¢ pe3yJbTaTaMu 00y4eHHs 110 AUCHHUILINHE
TECTUPOBAHHUE
4 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 paspensiownMmucsa nepemeHHbIMKU

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

O 4) bepuynnu

4. BbibpaTb ypaBHeHHe C pa3feNsAoULMMHUCA NepeMeHHbIMK

O 1) (1 + e**)y?dy — e*dz = 0
200 — 22 4 42
=2y—x+e*

ry_y2

rz—3 rz—3

5. Haiitn o6uee pewenne ypasHenna £+/1 + y?dx + y+/1 + x2dy = 0
C Pa3pensaioULMMNCA NepeMeHHbIMMU
ONV1+y?+V1i+2*> =C
O 2)arcsinz —\/1+z2 =C

O 3) %ln(l +y?) = arctgx + C
Ofy=e ™

6. OnpenennTh, Kakas TeOMeTpUYECKas XapaKTEPUCTHKA OTBEUACT OOIIEMY PEIICHUIO
ypaBHenus Y/ = f(x,y)

1) ceMeiicTBO MHTErpajIbHbIX KPUBBIX

2) UHTETpalbHAsl KPUBasi, KOTOPask POXOIUT Yepe3 3aJJaHHYI0 TOUKY
3) 110JI¢ HAIIPABJICHUH MHTETPAIbHBIX KPUBBIX

4) W30KIINHA

Orteer: 1) ceMeiicTBO MHTErpajIbHbIX KPHUBBIX

7. BrIOpath (DyHKIHH, KOTOpas yIOBIETBOPSET ypaBHEHHIO X Y/ = 2 y myTeMm eé
MIOJICTAHOBKHU:



1) y=5x?

2) y=x
3) y=x2
4) y=x°

Oteer: 1)y =5X%?, 3) y = X2

4 CEMECTP

YK-2
OnpeIeIuTh THII ypaBHEHHS 110 ero BUAY X y y /=1 - x2
1) c pa3nensieMbIMH IepeMeHHBIMHU
2) OJHOPOJHOE OTHOCUTEILHO MEPEMEHHBIX
3) ImHeiHOE OTHOCHTENEHO y U '
4) bepuymim
Ortser: 1) ¢ pa3aensieMbIMH NlepeMEHHbIMHU

BBI6paTB YpaBHCHU: C pa3aCIICMbIMU IICPEMECHHBIMHA
1) 1+e¥)y*’dy—e*dx=0
2) 2x%y/=x2+y?
3) y/=2y—x+¢
Yy ¥y
Y -iE5T

Otser: 1) (L +e®)y?dy—eXdx=0,3)y/=2y —x + e*

. Haiitu o6uiee pemrenue ypasrerus X,/ 1 + y2dx + yvV1+ x2dy = 0
) y1+y2+Vi+x2=¢C

2) arcsinx —V1+x2=C

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

4) y=¢e*

Oteer: 1) /1 +y2 +V1+x2=C

4 CEMECTP
OIIK-1
. Haiitu oOuiee penieHne ypaBHEHUS C OCTOSIHHBIMU KO3 PUIIMEHTaMU
y"-3y'+2y=0
1) y=CieX+Cye*
2) y=e2(Cycosx+ Czsinx)
3) y=(C1+Cox) €
4) y=Cycosx+ Czsinx
Otger: 1) y = Cy eX + Cp &%

Onpenenuth, KAKOMY THITY YpaBHEHHI OTBeUaeT JaHHOE YpaBHEHHE
y'=fax+by+c

1) oIHOPOJHOE OTHOCHUTEIBHO X U Y

2) ypaBHEHHE B MMOJHBIX AU PepeHInanax



3) ypaBHeHHe, TPHUBOAMMOE K YPABHEHHUIO C PA3eIAEMbIMU TIEPEMEHHBIMU

4) ypaBHeHHe, IPUBOANMOE K YPABHEHH IO, OJTHOPOTHOMY OTHOCHTEJILHO NepeMEeHHBIX
OTtBeT: 4) ypaBHeHH e, NPUBOANMOE K YPABHEHUIO, OTHOPOAHOMY OTHOCHTEIbHO
nepeMeHHbIX

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

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

1) ¢ pa3gensieMbIMU TIEPEMEHHBIMU

2) OJHOPOIHOE OTHOCHTEIbHO MepeMeHHbIX

3) nHMHEIHOE OTHOCHTEIBHO y U '/

4) bepuymim

OTBer: 2) 0HOPOAHOE OTHOCUTEIbHO NePeMEeHHBbIX

BriOpatb ypaBHeHHE C pa3AensieMbIMU ITePEeMEHHBIMU
1) xy'=y?+1

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

3) (¥+xy)dy+(y’—xy)dx=0

Py X
4) y' = -+ "
OtBer: 1) Xxy/=y>+1
6. HaiiTn obuiee pewieHne ypaBHeHus co cTanbimn koapduuymentamn yy”’ — 3y’ + 2y = 0

O 1)y = Cre* + Cre®*

O 2)y = e 2*(Cicosx + Carsinx)
O 3) Yy = (Cl —+ CQ:E)E:E

O 4)y = Cicosx + Cysine

7. OnpepenuTb, KAKOMY THNY YpaBHEHUIl OTBEYAET [laHHOE ypaBHeHHe y’ = f(a:c + by + c)

O 1) ogHOpPOAHOE OTHOCHTENBHO X U Y

O 2) ypaBHeHue B noNHbIX gudepeHiuanax

O 3) ypaBHeue, CBOQUMOE K YPaBHEHHIO C pa3fenaoLUMHUCA NepeMeHHbIMI

O 4) ypaBHeHHe, CBOAUMOE K YPABHEHUIO, OBHOPOZHOMY OTHOCHTENBHO NepeMeHHbIX

8. Boi6paTb GyHKLMIO, KOTOpasA YA0BNETBOPAET ypaBHEHHe $2y’ + y = 0 nyTéMm nocTaHOBKM

ONy=e
O2y=el/”
03)y= 56_2$+%€$

O8y=e€e*



2!23,‘

9. OnpeAenuTb THN ypaBHEHHs NO ero Buay y' — 21y

O 1) ¢ pasgensowuMmnca nepeMeHHbIMM

O 2) ogHopoAHOE OTHOCHTENIbHO NepeMeHHbIX
O 3) nuHeiiHoe oTHOCHTENbHO Y N Y’

O 4) bepHynnn

10. Bbibpatb ypaBHeHHe ¢ pa3fensiol IMUCA NepeMeHHbIMM

)zy' =y? +1

O2e¥de+ (2y—xze¥)dy=0

0 3) (z* + zy)dy + (y* — zy)dz =0
oay =Y4 =
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