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CocTtaBuTENBb: JOKMOP PU3UKO-MameMamu4ecKux Hayk, npogeccop kagedpbl
UHPOPMAYUOHHBIX MeXHOA02Ull U KoMhblomepHol mamemamuku, boaiomuoe A.M.

Pabouasa mporpamMma AHCHUILIAHBI ymeepxcdeHa Ha 3aceJaHUU Kadbeapbl uHGopManu-
OHHBIX TEXHOJIOTUH U KOMIIbIOTEPHON MaTeMaTHUKH, IPOoToKoJ N2 6 oT 26 auBapda 2021 r.

Pabouasa mporpamMma JUCHUILIHMHBI akmyanusuposasa Ha ocHoBaHNN [Iprnkaza MuHoGpHayKH
Poccun ot 26.11.2020 Ne 1456 "O BHeceHHHm m3MeHCHHIT B (hefiepalbHBIC TOCYAApCTBCHHEIC
oOpa3oBarellbHbIe CTaHIapTHl BeICIIero odpa3zoBaHud", [Ipukaza bamlV ot 09.06.2021 Ne 770
"O BHeCeHHH W3MeHeHHIl B 00pa3oBaTeIbHbIE IPOrpaMMBI BEICIIIETO 00pa30BaHNA — IPOIPAMMEI
OakanmaBpmara, IMPOTPaMMbl CIEMUAINTETa W NPOTPAMMBI MarucTparypbl'. YdUeHbll coBeT
(axynbTeTa MaTeMaTnku 1 HHQOPMAIMOHHBIX TeXHOIo0ruil — mpotokoi Ne 8 ot 15.06.2021 1.
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Jlonmo/IHEHUA U U3MEHeHHsd, Kacawluecs CIHCKA JHUTEPaTypbl, BHeCEHHbLIE B Pabouyro
NporpaMMy AUCIUIIIMHBI, YTBep:KJeHbl Ha 3aceaHuu Kadeldpbl HHGOPMAIIMOHHBIX TeX-
HOJIOTHU U KOMIIBIOTEPHOU MaTeMaTHKH, poTokos N2 7 ot 28.02.2022 r.

boaomnos A.M.

3aBeaywomui kadpeapon

JlonosTHEHUS U U3MEHEHWs, BHECEHHbIE B pabouyio MporpaMmy JUCHUILIMHBI, YTBEPIK-
JeHbl Ha 3aceJaHuM Kadepbl HHPOPMAIMOHHBIX TEXHOJOTHH M KOMITBIOTEPHOH MaTe-
MAaTHKH, IPOTOKOJI N2 oT 201

3aBeayromui kadbeapoi

JlomosTHEHUS U U3MEHEHWs, BHECEHHBbIE B Pabouyyr MporpaMmy JUCIUILIMHBI, YTBEPIK-
JIeHBbl Ha 3aceJJaHuM Kadepbl MHGOPMAIMOHHBIX TEXHOJOTHH M KOMITBIOTEPHOH MaTe-
MAaTHKH, TPOTOKOJ N2 oT 201

3aBeaywomui kadbeapoi
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1. [IEPEYEHD IVIAHUPYEMBIX PE3Y/IbTATOB OBYYEHHMA 10 AUCLUANJIMHE, COOTHECEHHBIX C
YCTAHOBJIEHHBIMU B OBPA30BATEJ/IbHOM IMPOTPAMME HHAWKATOPAMH J0CTUXKEHUA

KOMINETEHLMM

[To uroram OCBOCHHSI TUCITUTUIMHBI OOYJaIOIIUIACS JOIKEH JOCTHYD CICTYIONIHX pe-
3yJBTaToOB OOY4EHUSI:

Kareropus
(rpynna) dopmupyemas Kopg, ¥ HaumeHoOBaHUe UH-
KomneTeHuun KomneTeHumsa (c AUNKaTOpa AOCTUXKEHUA Pe3yan::bL?1i‘LqueH"ﬂ no
(npu Hannunmu yKasaHuem Kopga) KomMmneTeHuuun Avcy
OnNK)
MK-1: CnocobHocTb nNpo- | MK-1.1. 3HaeT npuHLUMNbI LJeMoHcTpupyeT 3HaHmA

BOAMUTb NOA, Hay4YHbIM
PYKOBOACTBOM MCCeno-
BaHMA Ha OCHOBE cylle-
CTBYIOLLMX METOA0B B
KOHKpeTHoW obnactu
npodeccMoHanbHoOM
OeATeNbHOCTU.

nposeaeHMUA Hay4HbIX UC-
CNefoBaHUMN; CYLLECTBYIO-
e meToabl 06paboTkn
MHbOPMaLUUKN U aHann3a
NoNyYeHHbIX pes3y/bTaTos.

OCHOBHbIX MeToA0B rpa-
HWYHbIX 3/1eMEHTOB.

MNK-1.2. Ymeet npoBoAUTb
noA Hay4YyHbIM PyKOBOACT-
BOM MCCNeA0BaHUA Ha OcC-
HOBE CYLLLECTBYOLWMUX Me-
TOA0B B KOHKPETHOM 06-
nactn npodeccMoHaibHOM
AeaTeNbHOCTMU.

PelwaeTt npakTnyeckue 3a-
[a4v C UCNONb30BaHNEM
MEeTOA0B rPaHUYHbIX /1e-
MEHTOB.

MK-1.3. BnageeT HaBblKa-
MM NpoBeaeHna nccneno-
BaHWI NoA, Hay4YHbIM PYKO-
BOACTBOM B KOHKPETHOW

MimeeT npaKTu4eckuii onbIT
npvBeaeHWA 3aa4 maTte-
maTuyeckoin GU3NKM K rpa-
HUYHbIM MHTErpanbHbIM

obnacti npodeccMoHanb- | ypaBHEHUAM.
HOM AeATeNbHOCTH.
MK-2: CnocobHoCTb UC- MK-2.1. 3HaeT coBpemen- JemoHcTpupyeT 3HaHnA

No/b30BaTb COBPEMEH-
Hble MmeToAbl pa3paboT-
KW 1 peannsaumm anro-
PUTMOB KOHKPETHbIX
MaTemMaTu4eCKnx moae-
Nen Ha H6ase A3bIKoB
nporpammupoBaHna u
MaKeToB MPUKAaAHbIX
nporpamm.

Hble MeToAbl pa3paboTku
aNropuTMoB, MaTemaTu-
yecKkme moaenu, A3blkn
nporpaMmmupoBaHnA 1 na-
KeTbl NPUKAagHbIX NPO-
rpamm.

MeTo40B pa3paboTKu 1
peanusauumn anroputMos
pelueHna 3a4a4d ¢ UCnosib-
30BaHMEM MeTOA0B rpa-
HUYHbIX 3/1eMeHTOB Ha b6a-
3e A3bIKOB MPOrPaMmMmnpPo-
BaHMA.

MK-2.2. YmeeT pa3paba-
TbIBaTb aIFOPUTMbI MaTe-
MaTUYeCKMUX moaenem Ha
6a3e A3bIKOB NPOrpaMmm-
pPOBAHMA U NAaKETOB NPU-
KNaZHbIX NPOrpamm.

MporpammHo peanunsyet
aropUTMbI peLleHus 3a-
[a4y matematmyeckom ou-
3MKM C UCNONb30BaHMEM
MEeTOA0B rPaHNUYHbIX 31e-
MEHTOB.

MK-2.3. Bnageet HaBblKa-
MW pa3paboTKu 1 anropm-
TMOB Ha b6ase A3bIKOB
NporpamMmmmMpoBaHMA 1 na-
KEeTOB NPUKNALHbIX NPO-
rpamm.

MimeeT npaKTuyeckuii
OnNbIT pa3paboTku 1 pea-
iM3aumMn anropuTMoB pe-
LUEHWNA UHTErpasibHbIX
YpaBHeHU Ha 6a3se A3bl-
KOB NPOrpaMmmMpOBaHus.




2. I1EJIb M MECTO JUCLUTJIMHBI B CTPYKTYPE OBPA3OBATE/IbHOY TPOTPAMMbI

CornacHo yuyeOHOMY IUIaHy, TUCHUIUTHHA 'MeToIbl TPAaHUYHBIX 3JIEMEHTOB U UX TIPHU-
JIOKEHUS' OTHOCUTCS K 00s13aTeIbHOM YacTH (4acTu, GopMUPYEeMOl ydacTHUKaMH 0Opa3oBa-
TEJIbHBIX OTHOIICHUH), AUCIUILTUHBI 10 BeIOOPY. 51.B.J1B.04.02.

B cootBercTBUM ¢ y4eOHBIM IUTAaHOM IO HarpasieHuto noarotoBku 09.03.03 — Ilpu-
K1aOHas uHgopmamuka, TACIMILIMHA U3Y4aeTcs 10 JHEBHOU ¢opme oOyueHus Ha 4 Kypce B
7 cemecTpe: Mo 3a04HOM Gopme oOyueHus — Ha 4 Kypce.

Lenpro n3ydenus kypca "MeTo/ibl TPAaHUYHBIX 3JIEMEHTOB U X MPUIIOKECHUS SIBISETCS
U3YyYEHHE CTYJEHTaMH OCHOBHBIX METOJIOB PEIICHUS 3aja4y MaTeMaTH4eCKON (U3UKH, OCHO-
BAaHHBIX HA CBEJCHUU KPACBBIX 3a/1ay K MHTETPAJIbHBIM YpPABHEHUSM B JABYMEPHOU U TpeX-
MEpPHOM MOCTAHOBKE, C MCIIOJIb30BAHUEM COBPEMEHHBIX CHCTEM U KOMIIUJISTOPOB AJISL aKTy-
QITBHBIX S3BIKOB MPOTPAMMHUPOBAHUS; (OPMUPOBAHUE Y CTYACHTOB MPAKTUYCCKUX HABBIKOB
pa3paboTKu IporpamMm, pearn3yromuX METOAbl TPAHUYHBIX AJIEMEHTOB.

W3yyenne AuCHUIUIMHBI Oa3UpyeTCsl HAa 3HAHMSIX, YMEHUSAX M HaBBIKax, chopMupoBaH-
HBIX B pe3ylbTare OCBOCHUS CTYJACHTAaMM NPEIUISCTBYIOIINX AUCIHMIUIMH 00pa30BaTeNbHON
nporpaMMbl 1o HampasieHuto noarotoBku 09.03.03 — [llpuknaonas ungopmamuka: uc-
KpeTHas Maremaruka; Mudopmaruka u nporpammupoBanue; [Iporpammuas nmxenepus; Boi-
YHCITUTEIbHBIE METOABI  TPOTPAMMHUPOBAHUE.

O6H_[I/Ie TpC6OBaHI/I${ K BXOJHBIM 3HAaHUAM, YMCHUAM U HABbIKAM CTYACHTOB!

1) cryneHTsl 001aJat0T OMBITOM O0y4YeHHS, HEOOXOIMMBIM JIJIsl YCBOCHUS 3HAHHM, Ha-
BBIKOB M YMEHUI 0 JaHHOW JUCLUIUIMHE, a TAKXKe Ul MOIY4YeHus JajibHeiiero oopasosa-
HUS,

2) cOOTBETCTBHE OOLIEKYIbTYPHBIX U MPO(PECCHOHANBHBIX 3HAHUH, YMEHUN U HABBIKOB
IPEIIECTBYIOIIErO MpoLiecca OCBOSHHs 00pa30BaTEIbHON MPOrpaMMbl TPEOOBAHUSAM OCHOB-
HOI 00pa30BaTeNIbHON MPOrpaMMBbI 110 HANpaBJIEHUIO OATOTOBKU [Ipuknadnas Unghopmamu-
Ka,

3) CTyZEeHTHI 3HAIOT, TOHUMAIOT U CIIOCOOHBI IPUMEHSTh Ha IPAKTHUKE OCHOBHBIE TOJIO-
JKEHUS U CYLIHOCTb Pa3JeiloB MPEIIECTBYOIUX JUCUHUILINH, MOCBAIICHHBIX BOIIPOCaM OCY-
HIeCTBJIEHUS NPOPEeCCHOHATbHON AESITETbHOCTH.

bakanasp nmo Hanpasnenuto noarotoBku 09.03.03 — llpuknaonas unghopmamuxa roto-
BUTCS K HayYHO-UCCIIEOBATEIbCKON U MPOU3BOICTBEHHO-TEXHOJIOTMYECKON BUAAM JIE€ATENb-
HOCTH, CBSI3aHHBIM C MCIOJIb30BaHMEM OCHOB INPUKJIAJAHON MareéMaTHUKH, METOJOB Iporpam-
MUPOBaHUsA, HH(GOPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH W aBTOMAaTH3UPOBAHHBIX
CUCTEM YIPABIICHUS.

Hucnunnuaa "MeToapl TpaHUYHBIX 3JEMEHTOB M WX MPHUJIOKEHUS" CBsA3aHA OOMMMHU

dbopMUpyeMbIMU KOMIIETEHITUSAMU C TUCIUTUIMHAMHU:

> BeInonHeHne u 3anuTa BHITYCKHON KBaJIM(DUKAIIMOHHON paboThI;
NMuTanoHHOE MOJETMPOBAHHUE;
WNHuTepBanbHbIil aHAM3 B THOOPMAIIMOHHBIX TEXHOJIOTHSIX;
HNudopmaruka u mporpamMmmupoBanue. [Ipaktukywm;
Hndpopmarmonnslie TexHonoruu. [Ipaktukym;
KpoccmnargopmeHHbIe TPUTOKESHHS,
Maremaruueckue METOIbl IPUHATHS PEIICHUN;
MamwuaHOe 00y4eHHEe U aHAIIU3 TaHHBIX;
Hayuno-uccnenoBarenbckas padota (IorydeHue IEPBUYHBIX HABBIKOB HAYYHO-HCCIIE-
JOBATEIbCKON pabOTHhI);
Hayuno-uccnenoBarenbckas padora,
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Heiiponndopmaruka,
Heuertkasd jgoruka;
[TapanienbHble BHIYUCICHUS,
[Tpon3BoACTBEHHAs IPAKTHKA;
TexHonornueckas (IpOEKTHO-TEXHOJIOTHYECKAs) IPAKTHKA,
VYuebHas NpaKkTHKa,
UucnenHsle MeToabl pemenus 3aaaq st OAY;
YuciieHHbIE METO/IBI PEIICHUS 3a]1a4 TUHEHHOM anreOphl,
UucneHHble METOABI PELLIEHUS SKCTPEMAJIBHBIX 3a/1au.

3. COAEPKAHHME PABOYEV IPOTPAMMBI (OB BEM JIMCLUUIIMHBI, TUTbI ¥ BU/bl YYEBHbBIX
3AHATHI, YYEBHO-METO/AMYECKOE OBECTIEYEHUE CAMOCTOSITE/IbHOM PABOTbI OBYYAIOIIUXCSA)

CodepacaHue pabouell npoepammbsbl npedcmasseHo 8 IIpuiodceHuu 1

4. ®OH/| OLIEHOYHBIX CPE/CTB 10 JUCIUTIMHE

4.1. Hepeqeﬂb KOMIIETEHIIUH U HHAUKATOPOB NOCTHKCHUS KOMIIETeHIIUM ¢ YKazaHueEM
COOTHECCHHDBIX ¢ HUMH 3aIVIAHUPOBAHHBIX PE3yJIbTAaTOB oﬁyqemm o ITMCIMIIJIMHE.
Onucanue KPHUTEPHUEB U HIKAJ OCHUBAHUSA PE3YyJIbTATOB Oﬁy‘lel-ll/lﬂ o TMCHMIIJIMHE

Hpouecc OCBOCHUS NUCHUILUIMHBI HAIIPpAaBJICH Ha Q)OpMHpOBaHI/Ie CJICAYIOIIUX KOMIIC-

TEHIIUN:

IIK-1 — CrocoGHOCTh MPOBOIUTH MOJI HAYYHBIM PYKOBOACTBOM HCCJIEIOBAaHUS HA OCHOBE
CYIIECTBYIOIINUX METOJOB B KOHKPETHOM 00J1acTH MPo(ecCHOHAIBHOMN NeATeTbHOCTH.

Koa v Haume-

KpuTepuu oueHnBaHuUA pe3ynbTatos obyueHmn

HOBaHME WUH- Pesynbratbl
AVKaTopa goc- | obyyeHua no
TUXKEHUA KOM- | AUCLUNAUHE He ynosneteo- | YaoBnerso- Xopowo OTAnyHo
neTeHLuUM puUTenbHO puTenbHo

MK-1.1. 3Haet demoHcTpu- | OTtcyTtcTBue HenonHole CoopmmposaH | CdopmumpoBaH
NPUHUMMbI pyeT 3HaHMA | 3HaHWUI UK npeacrasne- Hble, HO cofep- | Hble cucTema-
nposeneHuA OCHOBHbIX dparmeHTap- HMA 06 OCHOB- | XKalume oTae- TUYecKue npe-
Hay4YHbIX UC- MeToa08B Hble NpeacTaB- | HbIX MeToAaX NbHble Npobe- | AcTaBieHUn 06
cnefoBaHuUi; rPaHUYHbIX nenHun o6 oc- rPAHUYHbIX Jibl NpeacTas- OCHOBHbIX Me-
cylecTByto- 31eMEHTOB. HOBHbIX METO- | 3/IEMEHTOB. neHus ob oc- TO4AX rPaHUY-
wne meToabl Jax rpaHuny- HOBHbIX METO- | HbIX 31emeH-
06paboTKN MH- HbIX 31emeH- [aX rpaHuny- TOB.
dopmaumm 1 TOB. HbIX 3N1emeH-
aHanu3a nony- TOB.
UYeHHbIX pe-
3yNbTaToOB.
MK-1.2. Ymeet Pewaert npa- OtcytcTBHe B uenomycne- | B uenomycne- | Chopmmposa-
npoBoAUTb KTU4ecKkue YMEHWUIN unn LUHOe, HO He LLIHOE, HO Co- HHOe ymeHue
noA Hay4YyHbIM 3a/a4m C uc- ¢dparmeHTap- cucTemaTtuyec- | Aepikallee oT- | peluaTb Mpak-
PYKOBOACTBOM | MOJIb30BAHU- | Hble yMeHuA Koe ymeHue JenbHble Npo- | TUYecKue 3a-
NUCCNenoBaHUA | eM anropuT- pewartb NpaK- | pewartb Npak- | 6enbl, yMeHWe | Aauum C UCnonb-
Ha OCHOBe Cy- MOB YUMCNEH- | TUYeCKMue 3a- THUYecKue 3a- pewaTb Npak- | 30BaHWeM an-
LLLeCTBYHOLLMX HOro petue- Jaum c ucno- [a4n C UCNosb- | TUYeCcKue 3a- roOpUTMOB YUC-
MeTOo0B B KO- HWA Ha OCHO- | /Ib30BaHUEM 30BaHMeM an- | [auu C UCNONb- | NEHHOrO pelue-
HKpeTHon 06- BE MEeTOA08B aNropuTMoB FOPUTMOB YUC- | 30BaHMEM an- | HWUA Ha OCHOBE
nactu npodec- | rpaHUYHbIX YNCNIEHHOTO JIeHHOro pelle- | FOPUTMOB YMC- | MeToAOB rpa-
CUOHANbHOM 3NeMeHTOB. pelweHua Ha HWA Ha OCHOBE | JIEHHOTO pelle- | HUYHbIX 3/1e-
[eATeNbHOCTU. OCHOBE METO- | MeToAOB rpa- HWA Ha OCHOBE | MEHTOB.

[0B rpaHuy- HUYHbIX 3N1e- MEeTOZ0B rpa-

HbIX 3/1eMeH- MEHTOB. HUYHbIX 3/1€e-

TOB. MEHTOB.




MK-1.3. Bnage-
€T HaBblKaMu
nposeaeHus
ucciegoBaHuim
noA, Hay4YHbIMm
pPYyKOBOACTBOM
B KOHKPETHOM
obnactu npo-
deccmoHanb-
HOW AeATeNbHO-
cTn.

MUmeeT npak-
TUYECKUN
OnNbIT NOCTPO-
eHuA 1 nNpu-
MEHEHUA WH-
TerpanbHbIX
YyPpaBHEHUI
AN1A pasnny-
HbIX TUMOB
3afau.

OtcyTctBME
nnun pparmeH-
TapHoe npu-
MeHeHWe UH-
TerpanbHbIX
YypaBHEHMUM
ANA pasnny-
HbIX TUMOB
3ajau.

B uenom ycne-
LWHOE, HO He
cucTemaTtmyec-
Koe npumeHe-
HUWe uHTerpa-
JIbHbIX ypaB-
HeHUI ana
Pa3/INYHbIX
TMMNOB 3ajau.

B uenom ycne-
LLIHOE, HO COo-
Jepallee OT-
JOenbHble Npo-
6enbl npume-
HEeHWe UHTer-
pasbHbIX ypa-
BHEHWI ana
Pa3NNYHbIX TU-
nos 3a4au.

YcnewHoe n
cucTemaTuyec-
KOe NpumeHe-
HUWe MHTerpa-
JIbHbIX YpaB-
HeHul gns pa-
3/IMYHbIX TU-
noB 3aJau.

IMK-2 — Crnoco0HOCTh MCIOJIb30BaTh COBPEMEHHBIE METOBI Pa3padOTKH M peaIU3aliH ajro-
PUTMOB KOHKPETHBIX MAaTEeMaTHYECKUX MOJIEJIeH Ha 0a3e S3bIKOB POrPAMMHUPOBAHUS H ITaKETOB

IIPUKJIAHBIX IIPOTPaAMM.

Kopg n Haume-

Kputepumn oueHnBaHuA pe3ynbratos obyyeHus

HOBaHMUE UH- Pe3ynbrtatbl
AMKaTtopa aoc- | obyueHma no He y
TUXKEHUA KOM- | AUcuUnNAnHe YOO0B/ETBO- Smofgfssg' Xopowo OtanuHo
neTeHuum pUTeNIbHO
MK-2.1. 3Haet JeMoHcTpu- OrtcyTctBue HenonHbie Cdopmuposa- | Chopmmposa-
COBpPEMEHHble pyeT 3HaHuA 3HaHWUI MK npeacrasne- HHbIE, HO CO- HHble CUCTEMaA-
MeTo/bl pas- MeTon0B pa- | dparmeHTap- HUA O MeTOAAX | AeprKalipe OT- | TUYECKue npe-
paboTKu anro- 3paboTKu 1 Hble NpeacTas- | pa3paboTKM U | AenbHble NPO- | ACTABNEHMSA O
pPUTMOB, MaTe- | peanunsaunu JNIEHUA O METO- | peanusauum 6enbl npeac- MeTOoAaX pas-
MaTUYecKme ANroOpUTMOB Aax pa3paboTt- | anropuTmos TaBNEHUA O paboTKn 1 pe-
mozenu, A3bl- peleHuna 3a- | KM U peannsa- | pelleHus 3a- MeToAax pas- | aausauumum an-
KM nporpam- Aauy c ucno- UMW anropuT- | ay c Ucnosb- | paboTKkM U pe- | ropuTmoB pe-
MMPOBAHMUA U JIb30BaHMEM MOB peLlIeHMA | 30BaHWEM Me- | anu3aumu an- | LWeHMA 33434 C
nakeTbl Npu- MeToa08 33434 CUCNO- | TOOOB rPaHUY- | TOPUTMOB Pe- | UCMONb30BaHU
KNagHbIX Npo- rPAHUYHbIX /Ib30BaHMEM HbIX 3/1eMeH- LIEeHNA 33434 C | emM MeToa0B
rpamm. 31eMEeHTOB MeTo[oB rpa- | TOB Ha base NCMNosb30Ba- rPaHUYHbIX
Ha 6a3e A3bl- | HWUYHbIX 3/1e- A3bIKOB NPO- HUEM MEeTO- 3N1EeMEeHTOB Ha
KOB MPOrpam- | MeHTOB Ha 6a- | rpaMmMmnpoBa- | OB rPaHUY- 6a3e A3bIKoB
MWPOBAHMUSA. 3e A3bIKOB HUA. HbIX 3/1eMeH- nporpammmu-
nporpammm- TOB Ha Hase poBaHuA.
poBaHUA. A3bIKOB NPOr-
pammupoBa-
HUA.
MK-2.2. Ymeet Peanusyet an- | OtcyTcTBME B uenomycne- | B uenomycne- | CoopmuposaH
pa3pabatbl- rOpUTMbI pe- YMEHUI nnm LLIHOE, HO He LLIHOE, HO COo- HOe ymeHue
BaTb aaropwmr- WeHua Kpae- | dparmeHTap- cucTteMatuuec- | gepKallee OT- | peanmsosbl-
Mbl MaTeMaTu- | BbIX334a4y Ha | Hble yMeHusA Koe ymeHue JenbHble Npo- | BaTb C MOMO-
YecKunx moge- OCHOBe rpa- peann3osbl- peann3osbl- 6esbl, yMeHME | LLbIO A3bIKOB
nei Ha base HWYHbIX 3/1€e- BaTb C NOMO- BaTb C NOMO- NPUMEHATL U nporpammmpo-
A3bIKOB NPO- MEHTOB Ha LLIbIO A3BIKOB LLIbIO A3BIKOB peaniM3oBbl- BaHMWA anropu-
rpammunpoBa- 6a3e A3bIKOB nNporpaMmmmpo- | MPOrpammunpo- | BaTb C MOMO- TMbI peLleHnn
HWA U NAKeTOB nporpammm- BaHWA aNroOpu- | BaHWUA aNropu- | LLbIO A3bIKOB KpaeBblx 3343y
NPUKNAZHbIX poBaHusA. TMbl pELLEHUA | TMbl PELLUEHNA | NPOrPaMmMMpPO- | HA OCHOBE rpa-
nporpamm. KpaeBblixX 33434 | KpaeBbIX 33434 | BaHWUA aAropu- | HUYHBIX UHTEr-
Ha OCHOBE rpa- | Ha OCHOBE rpa- | TMbl peleHnA | pasibHbIX ypaBs-
HWYHBIX MHTEr- | HUYHBIX UHTEr- | KPaeBblX 33434 | HEHWM.
pasbHbIX YpaB- | pasibHbIX ypaB- | Ha OCHOBE rpa-
HEHWUN. HEHWUN. HWYHDBIX UHTer-
pasibHbIX ypaB-
HEHWI.
MK-2.3. Bnage- | WUmeet npak- | OtcytctBue B uenomycne- | Buenomycne- | YcnewHoe u
€T HaBblKamu TUYECKUI WM pparmeH- | LWHOE, HO He LLHOE, HO COo- cucTemaTtuyec-
pa3paboTKu K onbIT paspa- TapHoe npwm- cucTteMatuuec- | gepKallee OT- | Koe npumeHe-
peanusauuu OOTKM M pea- | MeHeHVe Ha- | Koe NpuMeHe- | AenbHble NPo- | HME HaBblKOB




anropuTMoB NM3aumMn an- | BbIKOB paspa-
peleHus 3a- ropuTMoB pe- | 60TKK 1 pea-
Jad Ha base WeHWs Kpae- | iM3auum anro-
A3bIKOB NPO- BbIX 33434 C pUTMOB peLue-
rpaMmmpoBa- MCNO/Ib30Ba- | HUS KpaeBbixX
HWUA U NAaKeTOB | HUEM METOo- 3ajau Cc ucno-
NPUKNAAHBIX [L0B rpaHny- Nb30BaHNEM
nporpamm. HbIX 3/leMEH- | METoLOB rpa-
TOB. HWUYHbIX 3/€e-
MEHTOB.

HWe HaBbIKOB
peanusauun
anroputTMoB
peLleHuns Kpa-
eBbIX 3334 C
NCMo/b30Ba-
HMEM MeToA0B
rPaHUYHbIX
3/1EMEHTOB.

6enbl npume-
HEHWe HaBbl-
KOB peasinsa-
LMK anroput-
MOB peLleHus
KpaeBblIx 334a4
C UCMONb30Ba-
HMEM MeTOA0B
rPaHUYHbIX
3/1EMEHTOB.

peannsaumm
aNropuTMoB
pelleHus Kpa-
€BbIX 334a4 C
ncrnonb3osa-
HMEM MEeToA0B
rPaHUYHbIX
3/1EMEHTOB.

4.2. TunioBble KOHTPOJIbHBbIE 3aJaHUS HJIU HHbIE MATEPHAJIbI, HEOOX0TUMbIE J1JIs1
OLICHUBAHMS Pe3yJIbTAaTOB 00y4eHHs M0 IMCUMIINHE, COOTHECEHHBIX C YCTAHOBJIEHHBIMHU
B 00pa30BaTe/IbHON MporpaMMe HHAMKATOPAMH J0CTHKEHHS] KOMIIeTeHIMIA.
MeToauyecKkue MaTepUuaJibl, onpeae/somme nNpouexypbl OLeHUBAHHUS Pe3yabTaToB

00y4eHHs 10 TUCHUILTHHE

Kopa n HaumeHoBaHMe UHAMKATOpPA
AOCTUXKeHnAa KomnetTeHuum

Pe3ynbtatbl 06yqum| no aucumninHe

OueHou4Hble
cpeacTBa

MK-1.1. 3HaeT npuHUMNbl NpoBeAeHUA
Hay4YHbIX UCCeA0BaHNM; CyLLECTBYIO-
wme metoabl 06paboTkM MHOPMaLUM
W aHaNN3a NOJIlyYEHHbIX PE3Y/1bTaTOB.

[eMoHCTpMpyeT 3HaHUA 06 OCHOBHbIX
MeToAax rPaHUYHbIX 3/1IEMEHTOB.

NlabopaTtopHsble
paboTbl;
pedepar;
3K3ameH.

MK-1.2. YmeeT npoBoANTb NOA, HAYu-
HbIM PYKOBOACTBOM MCCNEA0BAHMUA Ha
OCHOBeE CYLLLeCTBYIOLWMX METOL0B B KO-
HKpeTHoM ob61acT npodeccnoHanb-
HOM AeATeNbHOCTMU.

PeluaeT NpaKTMyeckme 3a4a4m matema-
TUYECKOM PU3MKM C UCMOIb30BAHNEM
METO/10B rPaHUYHbIX 3/1EMEHTOB.

JNabopaTtopHsble
paboTbl;
pedepar;
3K3aMmeH.

MK-1.3. BhageeT HaBblkamn nposeae-
HUA MCCNeaoBaHUI Nog, HayYHbIM PYKO-
BOACTBOM B KOHKpeTHOM obnactu npo-
deccmoHanbHOM AeaTeNbHOCTH.

MmeeT NpakTUYECKniA onbIT NpUMeHe-
HWA METOA0B rPaHUYHbIX 3/IEMEHTOB B
KOHKpeTHoWM 06nacTn npodeccnoHanb-
HOW OeATeNbHOCTU.

JNlabopaTtopHble
paboTbl;
pedepar;
3K3ameH.

MK-2.1. 3HaeT coBpeMeHHble MeToabl
pa3paboTKM aAropuTMoB, MaTemaTu-
yecKkne Mogaenmu, A3blkK NPOrpammMmmnpo-
BaHWA M NaKeTbl NPUKAALHbIX NPO-
rpamm.

[eMoHCTpMpyeT 3HaHMA METOL0B pas-
paboTKM U peannsaLmmn aaropuTMoB pe-
LIeHWNA KpaeBbIx 3a4a4 Matematnyec-
KoM GpU3NKM C UCNOb30BAHNEM UHTE-
rpanbHbIX ypaBHEHWI Ha 6a3e A3bIKOB
NPOrpaMmmmnpPOBaHMA 1 NaKETOB NpK-
KNaAHbIX MPOrpamm.

JNlabopaTtopHble
paboTbl;
pedepar;
3K3aMmeH.

MK-2.2. YmeeT pa3pabatbiBaTb airopu-
TMbl MaTEMATUYECKUX Moaenielt Ha ba-
3€e A3bIKOB NPOrPaMMMUPOBaHMKA U Na-
KeTOB MPUKAaAHbIX NPOrpamm.

PeanwayeT MeTOAbl peleHnA KpaeBbiX
3a4a4 MaTemMaTU4ecKom ¢M3MKM c ucno-
N1b30BaHNEM MEeTOA0B rpaHNYHbIX 3/1e-
MEHTOB.

JNlabopaTopHsble
paboTbl;
pedepar;
9K3aMeH.

MK-2.3. BhageeT HaBblkamu paspaboT-
KM W peannsaummn anroputmos Ha Hase
A3bIKOB NPOrPamMMMPOBAHMA U NaKe-
TOB NPUKAALHbIX NPOrpPamm.

MmeeT npakTUYecKkunii onbIT paspaboTku
1 peannsaumm aaropuTMoB peLleHus
KpaeBblX 33434 maTemaTuyeckon opusu-
KM C UCMO/Ib30BaHNEM METOLOB FPaHNy-
HbIX 3/IEMEHTOB.

NabopatopHble
paboTbi;
pedepar;
9K3aMeH.

KputepusiMu OIEHUBAHUS TIPU MOOYIbHO-PEUMUH2080L cucmeme SBISIOTCS Oalbl,
KOTOpbIE BBICTABIISIFOTCS MPENoaBaTesieM 3a BUbI JEATENIbHOCTH (OLEHOYHbIE CPEACTBA) IO
UTOTaM M3Y4YEHHUs MOIyJlel (pa3ieroB AWCHUIUIMHBI), TEPEUUCICHHBIX B PEHTHHI-TIIAHE
TUCHUTIIUHBL (0711 3K3amMeHa: TEKyIIud KOHTPOiIb — MakcumyMm 40 OamioB; pyOeKHBIN
KOHTPOJIb — MakcuMyM 30 0aJjIoB, MOOIMIPHUTENBHBIE OaluTbl — MakcuMyM 10).




IIIxaa oneHUBaHUA IS DK3aMeHa:
oT 45 110 59 6aIITIOB — «yIOBIETBOPUTEIHHOY;
ot 60 10 79 6aIoB — «XOPOLION;
oT 80 0aJIOB — «OTIUYHOY.
4.3. PediTHHI-TIIIaH JUCHUILIHHbBI

Petimune-nnan oucyuniunwvt npeocmasnen 6 Ilpunodicenuu 2

OK3AMEHAIIMOHHBIE BUJIETHI

CrpykTypa 3K3aMeHalMOHHOro buseta: 2 Bonpoca. [IepBblil BOIIpoc — TeOpeTU4YeCcKui,

BTOPOM — IIPAKTUYECKUM.

10.

11.

12.

13.

BOTIPOCEI 17151 2K3AMEHA

DTaIbl MaTeMaTHYECKOIO MOACIUPOBAHUS ITPOLICCCOB. Ponb BEIYMCINTENHLHOTO DKCIIC-
PUMCHTA B UCCIICAOBAHUAX IIPOLCCCOB. Tunbr paccMarpruBacMbIX noJieii. AHajoruu Me-
Koy (1)I/I3I/IT-ICCKI/IMI/I BCJIIMYMHAMU B PA3JIMYHBIX CKAJIAPHBIX MOTCHOHWAJIBHBIX ITOJIAX. Me-
TOAbI PCIICHUA KPACBbIX 3aJa4 JJIA ypaBHeHI/Iﬁ MaTeMaTHYEeCKOU (I)I/I3I/IKI/I.

[TocTranoBkM KpaeBbix 3aaa4d. Oneparop Jlamnaca B pa3nuuHbIX CUCTEMAaX KOOPAUHAT.
OrnpezenieHne pacCTOSHUS M MPOU3BOAHOM 110 HOpMAJIH K Irpanuiie oonactu. GopMyIsl
['puna. CBoiicTBa rapMOHHUYECKUX (DYHKITHH.

DneMeHTHI TeopuH NnoTeHnuanoB. [loTennnan 00beMHBIX Macc UITH 3apsiIOB U €ro CBOIi-
ctBa. JlorapudMudecknii MOTEHIIMAT U €r0 CBOKCTBA.

[ToBepxHOCTHBIE TOTEHIHANBI. [loTeHIIANI TPOCTOTO €05 B MPOCTPAHCTBE U HA TUIOC-
KOCTH, U ero cBoicTBa. [loTeHman ABOMHOrO €105 B MPOCTPAHCTBE U HA MNIOCKOCTH, U
€ro CBOMCTBA.

CaeneHue KpaeBbIX 3a/1a4 /Ui ypaBHeHUd Jlamnaca K 95KBUBaJE€HTHBIM TPAaHUYHbBIM UH-
TerpajibHbIM YpaBHEHUSIM METOJIOM MOTeHLMaNnoB. BHyTpeHHMe 1 BHelHue 3a1aun [u-
puxJie B IPOCTPAHCTBE U HA IJIOCKOCTH.

CBGI[GHI/IC KpacBhIX 3aAa4 JIs1 YpaBHCHUA Jlannaca K SKBUBaJICHTHEIM T'paHUYHBIM HUH-
TErpajibHBIM YPAaBHCHUAM MCTOJOM ITOTCHIIMAJIOB. BHyTpeHHI/Ie 1 BHCIIHUC 3aJa49U
Heiimana B IMPpOCTPAHCTBE U HA IIJIOCKOCTH.

[TpuMeHeHne OCHOBHOM MHTErpasibHON (hopMyibl [ prHa JUIsi TOCTPOEHUS TPAHUYHOTO
MHTETPaJIbHOTO YPaBHEHMSI, SKBUBAJIEHTHOTO TPEThEW KpaeBo 3a/1aue JJisl ypaBHEHUs
Jlanyaca B mpOCTpaHCTBE U HA MIJIOCKOCTH.

CBCI[CHI/IC BHYTPCHHUX M BHCIIHUX KPACBBIX 3a4a4 IJId YPAaBHCHHUA HyaCCOHa C r'paHn4-
HBIMU YCJIOBUAMM IIEPBOTO, BTOPOr0 U TPETHETO POJa K S9KBHUBAJICHTHBIM I'PAHUYHBIM
HWHTCIpaJIbHBIM YPABHCHUAM B IIPOCTPAHCTBC U HA IMJIOCKOCTHU.

Meron ¢pynkimii ['puna. Bropas ¢popmyna I'puna. Onpenenenue u cBoicTBa GyHKINI
I'puna.

[TocTpoeHune rpaHUYHOTO HHTErPATIBHOTO YpaBHEHUS MeToioM (pyHKIuM ['puHa s
KpaeBoil 3a/1auu B HEOJJHOCBSA3HOM 00J1aCTH C MPSIMOYTOJIbHON BHEIIHEH U TPOU3BOJIb-
HOU BHYTPEHHEW rpaHULIaMHU.

MeTton KOHEUHBIX UHTErpaibHbIX peoOpa3oBanuil. [loHmkeHne pazmepHoCTH 3aad,
omnpenensonmx GyHKIUN [ prHa B IpsSMOYTOIBbHBIX M KPYTOBBIX o0nactsax. MHTerpais-
Hoe npeoOpazoBanue Oypre. CymmupoBanue psagoB Dypee.

KpaeBas 3agaua ai1s ypaBHeHus Jlaruiaca B 06:1aCTH ¢ KyCOUHO-OTHOPOAHOM CpeoH.
['parnunbie ycnmoBus 4-1o pona. CucTemMa HHTETPAIbHBIX YPaBHEHHUH 10 IMOI00JIACTSIM.

['pannuHas 3a1a4a 17151 ypaBHEHUs SJUIMITUYECKOTO TUIA B MHOTOCBSI3HOM 001acTH €
KOHIIEHTPUYECKUMHU BHYTpEHHUMH rpanuniamu. [loctpoenne ¢pynkuunii 'puna. Anro-



PUTM pelieHus 3aaaun 1s GyHkiuii [puna.

14. Henunelinas kpaeBas 3ajaya JUisl ypaBHeHUs Jlamnaca. 3ajaua ¢ rpaHUYHBIMU YCIIOBUS -
MU, BBIPQ)KEHHBIMY HEMOHOTOHHBIMH 3aBUCUMOCTAMHU. ANIITPOKCUMAU TPAaHUYHBIX
ycnoBuid. [locTpoeHne HeMMHEIHOTO HHTETPaTbHOTO YpaBHEeHUI. OO OTCYTCTBUU €IUH-
CTBEHHOCTH pelleHus. TecToBas 3a/1aua B KOJIbLEBON 00JIACTH.

15. CucrteMbl HHTETpaJbHBIX ypaBHEeHUM U MeTonbl [lIBapiia-Heilimana. AnbTepHUpYIOLINIA
merton IBapra. O6benuHeHnE 00IACTEMH.

16. Metons! [lIBapua-Helimana. [Tepeceuenue obmacreit. [Tonstue o Mmetone GUKTHBHBIX
obnacteit. [I[puMeHeHNE K PEIICHUIO 3a/1a4.

17. Knaccudukamnus HHTErpaabHbIX YpaBHEHUN. BUibl HHTETpanbHBIX ypaBHeHUH. Teope-
Mbl Openronbma.

18. YucrneHHble METO/IBI PEIICHUS UHTETPAIBHBIX YpaBHEHUM. MeTo/T OCIe10BaTeIbHBIX
npuOmKeHnil. MeTos KOHEYHBIX CyMM. YCIIOBUSI CXOJUMOCTH METOJOB.

19. YucneHHbIE METOMIBI PEIICHUS UHTErPATbHBIX YPAaBHEHUI: METO/] BRIPOXKICHHBIX SJIED;
METO/T KOJIJIOKAITUi; MEeTOJl HAMMEHBIIIUX KBaJIpaToB; MeTO MOMeHTOB. KoMOnHMpOBaH-
HBIC METO/BI PEIICHHS TPEXMEPHBIX 3a]1a4.

OBPA3EL] 3K3AMEHAIIMOHHOTO BUJIETA

MWHOBPHAYKH POCCUU
®I'BOY BO «BAIIKMPCKUI TOCYIAPCTBEHHBI YHUBEPCUTET
®AKYJIETET MATEMATUKH M UHPOPMALIMOHHBIX TEXHO/IOT UK
KA®E/IPA UHOOPMALMOHHBIX TEXHOJIOTUM U KOMITBIOTEPHOM MATEMATUKHU

Hanpassenue noarotoBku 09.03.03 - [IpukaadHas uHgpopmamuka
JucnunirnHa Memodsl 2paHUYHbIX 31eMeHMO8 U UX NPUAONHCEHUS
7 cem. 20__-___y4yeb6HOro roja

3K3AMEHALIMOHHBIN BUJIET Ne 15

1. Knaccudurariius uHTerpaabHbIX ypaBHeHUH. Buisl HHTErpaIbHBIX YpaBHEHUIA.
Teopembr Openrosbma.

2. /lna KpaeBoU 3aa4u:

I ou
Au=-=38(p,q1); peQ, (1) (LHCO(Y—j =o(p); peS,
(o] on S

p=(x,y) e S — Touka Ha rpanurie S (OKpy:kHOCTH paguyca R);

q1 = (%1, 1) € Q — KOOPAMHATEI TOYEUHOT0 UCTOYHHUKA ¢ HHTeHCUBHOCTHIO I (20
40); o — mpoBogumocTh cpeasl (1; 10; 100);

co — compotuBiieHue BHelrHeit rpaHuis! (0.05; 0.5; 5);

¢(p) 5 cos(a)| — 3amaHHaa PYHKIMSA HA BHelrHe# rpanuiie S, (0 <o < 2m).

- IIOCTPOUTH I'PAHUYHOE UHTErPaJIbHOE YpaBHEHNeE, UCII0JIb3YsI OCHOBHYIO HHTE-
rpanbHyio popmyny ['puna:

- PEIIUTh UHTErpaJIbHOEe ypaBHEHNEe METOA0M KOHEUHBIX CyMM U MOJIyYUTDH 3HAYE-
HUS HeM3BeCTHOM (pyHKIM u(p) B 11000i Touke p obmactu .

3as. Kagedpoli A.M. BoaomHos
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[TepeBon omenku u3 100-0auibHOM IMIKaNbl B YeThIpeX-O0AJUIbHYIO IMPOU3BOTUTCS
CJIEYIOIIUM 00pa3oM:

«otuaao» — 0T 80 10 110 GammoB (Birouasi 10 MOOMIPUTENBHBIX OaJIOB);

«xoportro» — ot 60 10 79 6anos;

«YIIOBJIETBOPUTENHEHO» — OT 45 110 59 Ganios;

«HEYIOBJIETBOPUTEIHLHO» — MeHee 45 0aioB.

KPUTEPUU OIIEHKU (B BAJITIAX)

25 — 30 6aJ1J10B BBICTABISETCS CTYACHTY, €CITU OH J]aJl MOJIHbIE, Pa3BEPHYThIE OTBETHI HA
BCE TEOPETHYECKHE BOIPOCHI OMIeTa, MPOACMOHCTPUPOBAI 3HAHHE (DYHKIIMOHAIBHBIX BO3-
MOKHOCTEH, TePMUHOJIOTUU, OCHOBHBIX 371eMEeHTOB. CTylIeHT 0e3 3aTpyqHEHHIl OTBETHJ Ha
BCE€ JIOTIOJTHUTEIBHBIE BOIIPOCHI.

17 — 24 6a/1J10B BBICTABIISIETCS CTYACHTY, €CJIM OH PAaCKPbLI B OCHOBHOM TCOPCTUUCCKUC
BOIIPOCHI, OJJHAKO AOMYHICHBI HECTOYHOCTU B OIPECACICHUN OCHOBHBIX MIOHSTHUH. HpI/I OTBECTC
Ha JOIOJIHUTCIIBHBIC BOIIPOCHI JOITYIICHBL HEOOJIbIINE HETOYHOCTH.

10 — 16 GayI0B BBICTABIISICTCS CTYACHTY, €CIIM IIPU OTBETE HA TEOPETHUYECKUE BOTIPOCHI
UM JIONYIIEHO HECKOJIBKO CYIIECTBEHHBIX OMIMOOK B TOJIKOBAHHM OCHOBHBIX MOHATHH. Jlornka
U TIOJTHOTA OTBETA CTPAJAIOT 3aMETHBIMHU M3bSIHAMU. 3aMETHBI POOEINbl B 3HAHUN OCHOBHBIX
MeTofoB. TeopeTHueckrue BOMPOCHI B IEJIOM H3JIOKEHBI JIOCTaTOYHO, HO C HPOITyCKaMH
marepuana. IMeroTcs npuHIUMNHAIBHBIE OIIMOKHU B JIOTHKE MOCTPOCHHUS OTBETA HAa BOIIPOC.

1 — 10 6aJ10B BBICTABIAETCSA CTYACHTY, €CJIM €TI0 OTBET HA TCOPCTUUCCKUC BOIIPOCHI
CBUACTCIILCTBYCT O HCIIOHMMAHWH U KpaﬁHe HEIIOJJHOM 3HAHMM OCHOBHBIX IIOHATHH U
MCTOOB. CTYI[CHT HC CMOTI' OTBCTHUTb HU Ha OJNH ,Z[OHOJ'IHI/ITCJ'IBHLII\/’I BOIIPOC.

IIPUMEPBI IABOPATOPHBIX PABOT

1
Au:—géi(p,ql); peQ, (1)

u+CoGa—u =o(p); peS, (2
on

p=(x,y) €S — touxa Ha rpanue S (OKpPy’KHOCTH

o HOTO MCTOYHKKA ¢ nHTeHcHBHOCTHIO | (20; 40); 0 —
(x1, y1) nposoguMocts cpeanl (1; 105 100); ¢y — conporus-

nenue BHemHel rpanuisl (0.05; 0.5; 5); ¢(p) =/ cos(a) |
R — 3amanHas QyHKIUS HAa BHEIIHEW TpaHUIe S,
(0<a<2n).

[TocTpouTh rpaHUYHOE HHTETPATBHOE YpaBHEHHE IS
3agaqu (1), (2), ncronp3ys OCHOBHYIO HHTETPAIBHYIO

¢dopmyny [puna.

CYyMM H NOIy4YUTh 3HAYEHUS HEN3IBECTHON (DYHKIMH
u(p) B mo6oii Touke P obmactu L2 .

11

pamuyca R); @1 = (xl, yl) eQ) — KOOPAHWHATBI TOYCY-

Pemute maTET paJlbHOC YPAaBHCHUEC MCTOAOM KOHCUHBIX



(=3

su=-L3(pa)i peQ, @
Ug=0(p); peS,

p=(x,y) €S — Touka na rpanuue S (OKpY>KHOCTH pa-

nuyca R); Q= (xl, yl) eQ) — KOOpAWHATEI TOYETHOT'O
HCTOYHMKA ¢ MHTeHCHBHOCTRIO | (20: 40): 6 — mpoBoau-
mocts cpensl (1; 10; 100); ¢o(p) = cos(a) | — 3anannas
¢ynkius Ha BHenmHei rpanuie S, (0 < o < 27).
[TocTpouTh IPaHMYHOE MHTETPAIBHOE YPaBHEHHE IS 10-
TEHIIMaJa JIBOMHOTO CIIOS.

Pemnte MHTErpanbHOE ypaBHEHUE METOLOM KOHEUHBIX
CYMM M MOJyYHTh 3HAUCHVS HEM3BECTHOM (yHKIMH U(P) B

M060# Touke P obmactu (.

Au=0; peQ, ()
(u+caca—u) =9, PES,, (2
on s,
0
(u+ckc—j =0; peS;,,
on S
kb
a_u‘ =0; peS;, @
ans'

p=(x,y) €S — touka ha rpanume S (OKPyXHOCTH Da-

muyca R); © — mposogumocTs cpeast (20; 200); €4, Cr
— comnpoTHBIeHHe rpaHul] aHnoaa u katona (0.05; 0.5);
®, —3anana (10; 100) .

[locTponTh rpaHUYHOE UHTETPATBHOE YPaBHEHHE IS 3a-
J1a4n I()1) — (4), ucnonp3ysi OCHOBHYIO WHTETPAITBHYIO
dopmyny [puna.

PemmnTh MHTErpanbHOE ypaBHEHHE METOLOM KOHEUHBIX
CYMM H IOJIyYHTh 3HAUCHN S HEU3BECTHOM (QyHKIMHU U(P)
B 1100011 Touke p obmactu €2 .

Au=0; peQ, (1)
(u+caca—uJ =Qq; pGSa, 2
on S
[rass)
u+cpo— =0; pPeS,, (3
on S
b
M _o, peS;, @
anSi

6 — mposoauMocTh cpenbl (1; 10; 100); €, , € — compo-
THUBJICHUE FgaHI/II_I aHoxa u karoza (0.05; 0.5; 5); ¢, — 3a-
nana (20; 40; 80).

IlocTpouTh rpaHUYHOE MHTETPAIBHOE YpaBHEHHE A1 3a/1a-
u (1) — (4), ucrob3yst OCHOBHYIO HHTEIPATIbHYIO (POpMY-
ny I'puna.

Pemmnte nHTErpanbHOE ypaBHEHUE METOLOM KOHEUHBIX
CYMM M TIOJIyYHTh 3HaUCHVsS HEM3BECTHOH (QyHKIMH U(P) B

060l Touke p obmactu 2.
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a1
Q1
B>
B
Qo
(0]
ai
Q1
B>
B
Qs
Qo
Q
ol
1,° .

Au=0; peQ, (1
4, =eu(p), 0

u,, =2(D). )

Q= wQy:¢y(p) = cos(v) |,
0<y<m —yrom @,(p)=1.
Metonom IlBapiia pemnts 3anaav (1) — (3) s r000it
Touku P B obmactn Q=0 UQ,.

3anmady B KaKIOW M3 o00IacTel pelIuTh METOIOM TpaHu-
YHBIX UHTETPAIBHBIX YPAaBHCHHI Ha OCHOBE ITOTCHITHAIIA
JIBOWHOTO CTIOSI.

WnTterpanbHple ypaBHEHUS PEIIUTh METOJOM KOHEYHBIX
CYyMM.

Au=0; peQ, (1)

ug =o1(p), @
U, =92(p), 3)
Q=0nQy;  ¢(p)=cos(y)l,
0<y<m — yrom; 0, (p) =1.

Metonom Heiimana pemuts 3anauv (1) — (3) st mo6oi
TOukd P B obmacty Q=0 NQ,.

3azady B KaxJ104 u3 obnacted ) u (2, pemInTh METOIOM

IpaHUYHbIX HHTCTPAJIbHBIX ypaBHeHI/Iﬁ Ha OCHOBC IIOTCH-
ouajia ZBOMHOI'O CJI04.

WHTerpanbHble ypaBHEHHSI PELIUTh METOAOM KOHEUHBIX
CYMM.

3
1
Au:—gz I,3(p,q;); peQ, (1)
k1

ulg =o(p); 2
p=(x,y) €S — Touxa na rpanune S (OKpY>KHOCTH pa-
muyca R); @, = (Xp, ) € Q2 — KOOp/AMHATEI TOYEUHBIX
HCTOYHHUKOB ¢ uHTeHcuBHocTamu |y (10; 20; 40); 0 —
nposoaumocTs cpensl (1; 10; 100); @(p) = sin(a) | —
3ajanHas GpyHkiMs Ha BHennei rpanuie S, (0 < o < 27).

HOCTpOI/ITB TPaHUYHOC UHTCIPAJIbHOC YPAaBHCHUEC IJIA I10-
TCHIIMAaJIa ABOUHOTO CJIO4.

Pemmth nHTErpanbHOE ypaBHEHHE METOAOM KOHEUHBIX
CYMM M MIOJIyYHTh 3HAUCHWS HEM3BECTHOM (yHKIMHU U(P) B

060l Touke p obmactu 2.
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3a omuém no 1abopamoproil pabome 8biCMABIACTNCA.
» 10 6amioB, eciiu paboTta BBITIONHEHA 0€3 3aMEUaHU U B YKa3aHHBIH CPOK;

» 8 OamoB, eciiu MO pabOTe MMEIOTCS HECYIICCTBEHHBIC 3aMEuaHMs, WK paboTa caaHa
MO3Ke YKa3aHHOTO CpoKa OoJiee yeM Ha | Hajenro;

> 6 6aJ'IJ'IOB, €CJIM B LCJIIOM IIOJYUYCHBI BEPHBIC PE3YJIbTAThl, HO UMCHOTCA CYIICCTBCHHBIC
3aMCYaHuA, U1 pa60Ta ClaHa IMO3KC YKa3aHHOI'0 CpOKa Ooiiee uem Ha 2 HaacIu.

TEMBI PEGEPATOB

CamocrosiTenbHast paboTa CTYJCHTOB 3aKII0YAETCs B MOJTOTOBKE K 3aHITHSM U BBITIOJ-
HEHUM 3aUETHBIX 3aJ]aHUI C UCIIOJIb30BAaHUEM PEKOMEHIOBAaHHOW y4eOHO-METOJNYECKOl JIn-
Teparypsl. B kauecTBe JOMOTHUTEIBHBIX 33IaHUN TIPEIaratoTcsi TeMbl pedeparos:

> Tunsl KpaeBbIX YCIOBHI 17 ypaBHEHUN MaTemMaTtudeckol (pusuku. OCHOBHBIC YHCIICH-
HBIE METObI PELICHUS TPAHUYHBIX 33]1a4.

> DneMeHThl Teopuu MoTeHnuasnoB. [loTeHnman o0beMHBIX Macc u ero cBoicrtsa. Jlora-
pudMHUYECKUN TOTEHIIMA.

> HOBerHOCTHHC noTeHuuansl. IloTreHnuan MpoOCTOIro 1 I[BOﬁHOl"O CJI0A B ITIPOCTPAHCTBEC
" Ha IIJIOCKOCTH,; €TI0 CBOICTBA.

> (CBefeHME KpaeBbIX 3ajad s ypaBHEHMs Jlamulaca K 5KBUBaJICHTHBIM I'PaHUYHBIM HH-
TErpaJIbHBIM YPaBHEHUAM METOLOM IIOTCHIMAIOB. BHyTpeHHue U BHewHUE 3a1a4u Ju-
pHUXJie B IPOCTPAHCTBE U HA IJIOCKOCTH.

> (CBelicHME KpaeBbIX 3ajau s ypaBHEHMs Jlamulaca K 9KBUBaJIEHTHBIM I'PaHUYHBIM HH-
TErpPAJIbHBIM YPaBHEHUSAM METOAOM IOTEHLMAIOB. BHYTpeHHHE M BHEIIHUE 3a1a4d
Helimana B mpocTpaHCTBE U Ha MJIOCKOCTH.

> YucneHHbIe METOIbI PEIICHUS TPAHUYHBIX UHTETPAbHBIX YpaBHEHUNU. METOABI BBIPOXK-
ACHHBIX A0€p, KOHHOKaHHﬁ, HaMMCHBIINX KBAaAPaTOB, MOMCHTOB. HpI/IMCpBI KOMOWHU-
POBaHUS METOJIOB TPAHUYHBIX DJIEMEHTOB C METOJJaMU KOHEYHBIX AJIEMEHTOB.
3a svinonnenHvlll peghepam evlcmasnAemcs.

> 10 GamioB, eciiv 10 COAEP)KaHUIO pedepara HeT 3aMEeUaHui;

> § 6asoB, €CiM 1Mo CoAiepKaHHIo pedepara UMEI0TCs HECYIIECTBEHHBIE 3aMEYaHMs;

> 6 O6aIIOB, €CIIH 110 COZIEPXKaHMIO pedepara UMEIOTCS CYIIECTBEHHBIC 3aMEYaHHSI.
5. YYEBHO-METO/JUYECKOE U UH®OPMALIMOHHOE OBECNEYEHUE JUCLMILIAHBI

5.1. IlepeyeHb OCHOBHOM M JONOJTHUTEILHON Y4eOHOI JIUTEPaTypbl, HEOOXOAUMOI IS
0CBOCHMUSA NUCHUITINMHBI

OCHOBHAS JINTEPATYPA

1. Hemumosuy b.I1. Yucnenusie metoas! ananuza. [Ipubmmxenue dyakiui, nuddepeH-
[IMaJbHBIE ¥ HHTETPAIbHBIC YpaBHEHUS [ DNEKTPOHHBIN pecypc]: yueb. mocobwue. CIIO6.:
Jlanw, 2010. 400 c.

2. bonotHoB A.M. MeToabl TpaHUYHBIX JIEMEHTOB B pacyeTax AEKTPUUECKUX MOJIeH
anekTpoxummuueckux cucreM. Y da: PUO baml'V, 2002. 144 c.

3. Bacunpesa A.B. MurterpanbHbie ypaBHeHHs [DJIEKTPOHHEBIN pecypc|: yueO-
guk. CII6.: JIaus, 2009. 160 c.
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JIOTIOJTHUTEJIbHA 51 TUTEPATYPA

https://e.lanbook.com/book/97351?category=1557

baruep M., ®apuna M. Go Ha npaktuke. U3narenscto "JIMK Ilpecc". 2017. 374 c.

5. bomorHoB A.M. Pa3paboTka nporpaMMHBIX puiiokeHui B cpene BlackBox: yueOnoe
nocobue. N3narensctBo "Jlans". 2018. 144 c.
https://e.lanbook.com/book/1096157category=1557

6. Mbpiiepc C. DdpdextuBHOE ucnonb3oBanue C++. 55 BEpHBIX CIIOCOOOB YIyUIIUTh
CTPYKTYpY U Koa Bamux nporpamm. Mznarensctso "JIMK Ilpecc". 2008. 300 c.
https://e.lanbook.com/book/12457category=1557

7. Cammepounsa M. IIporpammupoBanue Ha Go. Pa3zpaborka npunoxkenuit XXI Beka.
N3narensctBo "JIMK Ilpecc". 2013. 580 c.
https://e.lanbook.com/book/69944?category=1557

8. Crusenc P. Delphi. ['otoBsie anroputmsel. UznarensctBo "JIMK IIpecc". 2007. 384 c.
https://e.lanbook.com/book/1234?category=1557

5.2. Ilepevyenb pecypcoB HHGPOPMALMOHHO-TEJICKOMMYHUKAIMOHHO ceTn HTEepHeT M
NMPOrpaMMHOI0 odecrevyeHus, He00OX0AUMBIX /IJIS OCBOECHH S TUCIHUNIMHBI

> OJJeKTpoHHas 6ubaMoTedHas cucrtema «3b bamIl'y» - https://elib.bashedu.ru/
> JJIeKTpOHHasi 6U6IMOTEeYHasl CUCTEMA U3/1aTeIbCcTBa «JlaHb»
https://e.lanbook.com/

> OJJIeKTpOHHbIN KaTaJsor bubavoreku bamrl'y - http://www.bashlib.ru/catalogi/
> HayuyHas anexkTpoHHas 6ubaroTeka elibrary.ru (ZocTyn K 3/IeKTPOHHBIM Hay4YHbIM
»KypHasaMm) - https://elibrary.ru/projects/subscription/rus titles open.asp

6. MATEPUAJIbHO-TEXHUYECKAS BA3A, HEOBXOIMMAS 1/l OCYILIECTBJIEHUSA

OBPA3OBATEJIBHOI'O ITPOLECCA 110 AUCIUII/IMHE

HanmeHoBaHue cneuuanusmpo-
BaHHbIX ayAUTOPUNA, KabuHeTOB,
nabopartopuii

O6opypoBaHue

MporpammHoe
obecneuyeHune

1. YuebHas ayauTtopus ans npose-
AEeHUA 3aHATUM NEKLMOHHOro TUNa:
ayautopua Ne 501 (pusmat kopnyc
- yyebHoe), ayautopma Ne 531
(dm3mat Kopnyc- yuebHoe), ayau-
Topusa Ne 528 (dbusmart Kopnyc-
y4yebHoe).

2. YyebHasna ayautopusa 4 npose-
AEHUA 3aHATUIA CEMMHAPCKOro TH-
na: aygutopua Ne 520a (¢pusmar
Kopnyc - yyebHoe), Ne 521 (¢pmsmar
Kopnyc- yuebHoe), ayautopuma Ne
522 (¢um3maT Kopnyc- yuebHoe).

3. YyebHas ayautopusa 4 npose-
OEeHWA rpynnoBbIX U UHAMBUAYANb-
HbIX KOHCYNbTaLmi: ayantopua Ne
501 (¢pum3maT Kopnyc - yuebHoe),
ayautopua Ne 531 (pusmat kopnyc
- yyebHoe), ayautopus Ne 528
(dm3mart kKopnyc- yuebHoe).

4.YyebHan ayguTopua Aaa TeKkylle-
ro KOHTPO/ISA U MPOMENKYTOUYHOWM aT-
Tectaumu: ayantopusa Ne 501 (pus-
MaT Kopnyc - yyuebHoe),ayantopus

Ne 531 (¢u3maTt Kopnyc- yuebHoe),
ayautopua Ne 528 (dpusmat kopnyc

Ayautopusa Ne 501. YyebHaa mebenb, JOCKa HAacTeHHaA Meno-
Bas, NePCOHaNbHbIA KOMMbIOTEP U cUCTeMHbI 610K /Core i5-
4460 (3.2) /CIGABAYTEGV-N710D3-1GL/4Gb, MNpe3eHTep Logi-
tech Wireless Presenter R400 (210134000003592), npoekTop
Sony VPL-DX270, akpaH py4Hoit View Screen Lotus 244 x 183
WLO-4304.

Ayautopus Ne 531. YuebHaa mebenb, 4OCKA HacTEHHas Meso-
BaA, MynbTumegma-npoekTop Sony VPL-EX120, XGA, 2600 ANSI,
3,2 Kr, NOTONI04YHOE KpenaeHune ansa npoektopa (210 106 8 302),
[OCKa ayantopHaa AA32.

Ayautopus Ne 528. YuebHan mebenb, 4OCKA HacTEHHAs Meso-
Bas.

AyauTtopua Ne 520a. YuyebHasa mebenb, 4ocKa, moHUTOop LG 19 L
1942S SF 1280 x 1024, 5ms, 8000:1, black (3,4 kr, VGA, 19" (48,3
cM) 5mc, moHuTopbl LG 19" L1942 SBF 1280 x 1024, 5ms, 8000:1,
black 10 wr., cuctemHbit 6a0kK HP Pavilion Slimline S 3500 F AMD
Athlon 64 X2 5400+/2.8GHz, 4Gb, 500Gb 12 wrT., AoCKa ayauTop-
Hasa JA36.

Ayautopus Ne 521. YyebHaa mebenb, focka, KommyTtaTop HPV
1905 - 24 Switch 24*10 / 100 + 2*¥10/100/1000, nepcoHanbHbie
KomnbloTepbl B Komnnekte DEPO Neos 460 MD i5 2300 / 4G DDR
1333 / T500G/ DVD W — 12 wr., npoektop Optoma EX 542i. DLP
3D. XGA (1024*768). 2700 ANSI Lm. 3000 1. Lamp 5000 +/- 40
ver, wka¢p TLKTWP-065442-G-GY, akpaH Ha wrtatmee Draper Dip-
lomat (1:1) 84/84 * 213*213 MW, gocka ayautopHana [A36.

1. Windows 8 Russian.
Windows Professional 8
Russian Upgrade. lorosop
Ne 104 ot 17.06. 2013 .
JInueHsnm beccpoyHble.

2. Microsoft Office Stan-
dard 2013 Russian. [oro-
Bop N2 114 o7 12.11. 2014
r. lInueHsnn 6eccpouHble.

3. Simply Linux x86_64
JINUEeH3MOHHbBIN f0roBop
Ha nporpammHoe obecne-
yeHue Simply Linux 8.2.0 u
BK/IIOYEHHbIE A5 HEro
nporpammeol gna BM,
cBoboAHOE NporpaMmmHoe
obecneyeHune).

4. Konnekuma KOMNUNAaTo-
poB GCC (nuueHsns GPL,
cB0b6OAHOE NporpaMmmHoe
obecneyeHue).

5. ®ainnoBbiit MeHeaxep
GNU Midnight Comman-
der (MC) (nnueHsuna GPL,
cBob6OAHOE NporpaMmmHoe
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- yyebHoe).

5. MNomeleHna ana camoctonaTeNb-
HoOM paboTbl: ayautopma Ne 426
(dm3mart Kopnyc - yuebHoe), unTa-
NbHbIY 3an Ne 2 (usmart Kopnyc -
yuebHoe).

6. MomelyeHMe AN XpaHEeHUA U
npoduNakTUYEecKoro obcayKuea-
HUs yyebHoro obopyaoBaHuA:
ayauTtopua Ne 522 (dusmat Kop-
nyc- yuebHoe).

Ayautopusa Ne 522: nabopaTopua KOMNbIOTEPHOrO MOAENNPO-
BaHuA. YuebHana mebenb, JOCKa, NepCcoHaNbHbIM KOMNbloTep Le-
novo Think Centre A70 z Intel Pentium E5800, 320 Gb, 19" - 13
WT., KoHANUMOHep Lessar LS/ LU-H24KB2.

Ayautopus Ne 426. YuebHaa mebenb, OCKA, NEPCOHa/bHbIE KO-
MMblOTEpPbI, CUCTeMHbIN 610K /Core 15-7400 (3.0) / BGb/ HDD
1Tb / 450W/ Win 10 Pro/ Knasuatypa USB/ Mbiwb USB/ LCD
MoHuTop 21,5” — 14 wr.

YutanbHblii 3an Ne 2. YyebHas mebenb, yuebHO-HarnsaHble No-
cobus, cTeHA No NoXapHoi 6e3onacHOCTM, MOHOB/I0KK cTaumo-
HapHble — 8 WT, NpuHTep — 1 WT., CKaHep — 1 wWrT.

obecneuyeHue).

6. Academic Edition Net-
worked Volume Licenses
RAD Studio XE3 Professio-
nal Concurrent App Wave
English; Jlorosop Ne 263
o1 07.12. 2012 r. /lnueH-
31A beccpoyHas.
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IIpunoxcenue 1

MUHOBPHAYKHU POCCHUU

®Ir'BOY BO "BAIIKWPCKUM I'OCYIAPCTBEHHbBI YHUBEPCUTET"
OAKYJIBTET MATEMATHUKHU U UHOOPMAIIMOHHBIX TEXHOJIOTUH

COJEP’KAHME PABOYEM ITPOrPAMMBI

JucyunauHbl
METO/1bl TPAHUYHBIX JIEMEHTOB W UX TPUJIOXKEHUA
Ha 7 cemecmp

OuHas ¢popma o6yyeHus

OBBEM
BU/J1 PABOTEI
JIUCLIUIJIMHBI

O6mas Tpynoemkocts auctumuiuabl (3ET / yacos) 4/144
Y4eOHBIX YacOB HAa KOHTAKTHYIO PabOTy C MpeIo/aBaresiem: 73,2

JIEKIHI 18

MPAKTUYECKUX/ CEMUHAPCKUX 0

J1a00paTOPHBIX 54

Apyrux (TpynIoBasi, MHIMBHIyaIbHass KOHCYJIbTALUS U HHBIC BUIbI y4€OHOI 1es- 19

TEeILHOCTH, MpelycMaTpuBaonme padboty ooydarmuxcs ¢ npenoaasarenem) (OKP) '
VY4eOHBIX YacOB Ha CaMOCTOATENbHYIO paboTy obydatomuxcs (CP) 45
YueOHBIX YacOB Ha MOJATOTOBKY K 9K3aMeHY (KOHTPOJIb) 25,8

@®opMBbI KOHTPOJIA: 9K3aMeH 7 CEMECTP
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dopma Te-

®opma u3y4eHua OcHOBHaA n KYLLETO KOH-
MaTepunasioB: NeKLMun,| 4ONONHU- TOONA vene-
nNpaKkTUYecKme 3aHA- | TenbHaa | 3agaHuA gaeMzCTM
No TWA, CEMWUHAPCKMe | antepaTy- | NO camo- (KO/IOKBMY-
n] TeMa 1 comepKanme 3aHATUA, nabopaTop-| pa, peko- | cToATeNb- Mbl KOHTp(y)-
Aep Hble paboTbl, camMo- [MeHayemas|Hol paboTe NbHbIE DaBO-
n cToaTenbHan paboTa u| cTyAeHTam | CTYAEHTOB Tt KONI?I'IbIO-
TpygoemKocTb (B |(HOmepa u3 Tefpole Tec-
yacax) Cnucka) Tol U T.0.)
JIK [N | NP |CPC
3Tanbl MaTeMaTUYECKOrO MOAENNPOBaHUA NpoLeccoB. Posb Na6opartop-
1 | BbIMMCAUTENbHOTO SKCMEPUMEHTa B MCC/1IeJ0BaHNAX NpoLec- 1 a |2 13 3apaHue Hb|9£a6OTbl;
coB. Tunbl paccMaTpMBaeMbix nonen. AHanornm mexay eGusn- ’ 1 pegepar;
YECKMMU BEIMYMHAMM B NMOTEHLMAJIbHBIX MOJAX. SK3aMeH.
[MocTaHOBKM KpaeBbix 3aaa4. OnepaTop J/lannaca B pasnny- 6
HbIX CMCTEMaAX KoopauHaT. OnpeaeneHune paccToaHUA U Npo- 3ananme fb?eogggpblj
2 | u3BoAHOM NO HOPMAM K rpaHuLe obnactn. Popmynbl MpUHa. 1 4 4 1,2,3 1 pegepar !
CBOWCTBA rapPMOHNYECKMX GyHKUMIA. [ToTeHLMAN 0B6bEMHBbIX 3K3aMeH.
Macc U1 3apAa0B 1 ero CBOWCTBA.
MoBepXHOCTHbIe NOTeHLManbI. [loTeHLManbl NPOCTOro u 6
[BOIMHOTO C/105 B MPOCTPAHCTBE M HA MJI0CKOCTU, U UX CBOMCT- 3agaHue I-JI-Ib?eog%.l(-)(')l'gl-'
3 Ba. CBegeHme KpaeBbIx 33434 4/1A ypaBHeHMA Jlannaca K aK- 1 6 4 1,2,3 2 pedepar; ¢
BMBA/IEHTHbIM rPaHUYHbIM UHTErPasibHbIM YPaBHEHUAM Me- SK3aMeH.
TOAOM NOTEHLMAJOB.
BHyTpeHHMe 1 BHeLWHWe 3a4a4m HelimaHa B NPOCTPAHCTBE U 6
Ha niockocTu. NpumeHeHne uHTerpaibHon dopmynbl MprHa 3apaHme F?b?eog%-z)?";l_'
4 | ANnA NOCTPOEHWUA FPAHNUYHOrO MHTErpasIbHOro YpaBHEHMA, K- 2 4 4 1,2 2 pegepar !
BMBA/IEHTHOrO TPETbeW KpaeBol 3aga4e A4 ypaBHeHUs Jlan- SK3aMEH..
/laca B MPOCTPAHCTBE U Ha M/IOCKOCTW.
CBefieHMe BHYTPEHHUX U BHELLHWX KpaeBblX 33434 414 ypaB- Na6opatop-
5 | HeHus MyaccoHa ¢ rpaHUYHbIMU YCI0BUAMMU NEPBOTro, BTOPO- 1 a4l a 23 3afaHune | Hble paboTbi;
ro U TpeTbero poAa K 3KBMBaJIEHTHbIM rPaHUYHbIM UHTErpa- ’ 3 pedepat;
JIbHbIM YPaBHEHUAM B MPOCTPAHCTBE U Ha NJIOCKOCTH. SK3ameH.
MeToga dyHKLMI MpuHa. BTopaa dopmyna MpuHa. Onpeaene- a6
HUe 1 cBoicTBa PYHKLUMIA TpuHa. MocTpoeHne rpaHUYHOro 3ananme Hb?eog%ﬁf’l'_
6 | MHTErpanbHOro ypaBHeHUA MeToaoM GyHKLUMIA MpuHa ana 2 6 4 1,2,3 3 pedepar; !
KpaesoW 334341 B HEOLHOCBASHOM o6nacmyc NPAMOYro/ib- SK3aMeH.
HOW BHELUHEWN Y NPOU3BOILHOW BHYTPEHHEW rpaHnLamm.
MeToZa KOHEYHbIX MHTerpasbHbIXx NpeobpasoBaHuin. NMoHuKe- Na6opatop-
7 | HWe pasmepHoCTM 3aaaY, onpeAenawmx dyHKUMKM MpuHa B 1 4| a 14 3afaHune | Hble paboTbl;
MPAMOYFONbHbIX U KPYroBbix obnactax. MHTerpanbHoe npeob- ! 4 pegepat;
pa3oBaHue Pypbe. CymmunpoBaHue pagos Pypbe. SK3ameH.
Kpaesas 3aa4a 414 ypaBHeHua Jlannaca B 061acTu € Kycou- 3apaHme fb‘]‘gogggﬁlﬂ
8 | HoogHopoaHoW cpeaoi. MpaHuyHble ycnosua 4-ro poga. Cuc- 2 4 4 1,4 4 pedepar; !
Tema UHTerpasbHbIX ypaBHeHWI No nogobnactam. SK3aMeH.
lpaHW4HaA 3afja4a ANA YPaBHEHUA SNIMMTUYECKOTO TUNa B Na6opatop-
g | MHOroceasHoik 06/1aCTU C KOHLLEHTPUYECKMMU BHYTPEHHUMM 1 6| a 13 3afaHune Hb|e£a6om;
rpaHuuamu. NoctpoeHune GyHKLMIA MprHA. AnropuTm pelue- ¢ 5 pegepart;
HWA 33834 ana GyHKUMIM TpuHa. SK3ameH.
HenunHeltHaa KpaeBan 3afava Ana ypaBHeHuA Jlannaca c rpa- a6
HUYHBIMM YCNOBUAMM, BbIPaXKEHHbIMM HEMOHOTOHHbIMM 3a- 3apaHme Hb?eogggiﬁ;_
10 | BucumocTamM. MNocTpoeHne HeNMHENHOTO NHTErpPanbHOro 2 4 4 1,4 5 pedepar; !
ypaBHeHUA. CUCTEMbI MHTErpaibHbIX YPaBHEHUI U METOAbI SK3aMeH.
LWBapua-HeimaHa. AnbTepHupytowmin metog Lsapua.
MeTogp! LLBapua-HelimaHa. I'Iepecvequme obnacteit. MNoHs- Na6opatop-
11 | ™e o meToze bUKTUBHBIX 0BnacTel. MpumeHeHue K pelue- 2 a4l a 12 3afaHune | Hble paboTbi;
HUto 3a4a4. Knaccudumkauma MHTerpanbHbIX ypaBHeHUN. Bu- ’ 6 pedepat;
Abl UHTErpanbHbIX ypasHeHU. Teopembl Ppearonbma. 9K3aMeH.
MeTo/pl peLieHnA NHTErpasbHbIX ypaBHeHUWI: meTog nocne- Na6opaTtop-
1, | AoBaTeNbHbIX NPUBANNKEHWUIN; KOHEUYHDBIX CYMM; BbIPOXAEH- 2 4|3 14 3afaHune Hb|e£a6om;
HbIX AAep; KONNOKaLUMIA; HAMMEHbLIMX KBaZpaTOB; MOMEHTOB. ’ 6 pegepar;
KoMBMHMpPOBaHHbIE METOAbI PeLleHNs TPEXMEPHbIX 334au. SK3ameH.
Wtoro 3a cemectp: 18 54 | 45
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3ao4yHas popMa oGyueHHs

OBBEM
Bu PABOTHI
JIMCLUTITMHEI

O6mas Tpynoemkocts aucuuruiabl (3ET / gacoB) 4/144
Y4eOHBIX YacOB HA KOHTAKTHYIO paboTy C MperoaBaTesem: 17,2

JIEKIIUHA 4

MPAKTUYECKUX/ CEMUHAPCKUX 0

J1a00paTOPHBIX 12

IpyTUX (TPyNIoBasi, MHAUBUAYATbHAS] KOHCYJIbTAIUS U HHBIC BUIBI yICOHOH J1esI- 19

TEJIBHOCTH, MPeAyCcMaTpUBaoIre padboty odyyatonmxcs ¢ npenoaasarenem) (OKP) '
Y4eOHBIX 9aCOB HA CAMOCTOSATEIbHYIO padboTy obyuaromuxcs (CP) 117,8
Y4eOHBIX YacOB Ha MOATOTOBKY K 9K3aMEHY (KOHTPOJIb) 9

®opMbI KOHTPOJIS: 3K3aMeH — KypC 4, JIETHSS Ceccus.
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dopma
TeKyLLero
®opma nsyyeHunsa | OCHOBHaA U KOHTpONA
MaTepuanoB: eK- | AOMNOAHU- ycnesae-
LK, NpakTUyeckme | TenbHas 3apaHuA MocTH
No 3aHATUA, CEMUHAP- | IMTepaTypa, | no camo- | (Konsiok-
n7 TeMa 1 ComeDnKanme CKMe 3aHATUA, la- | PEKOMEH- | CTOATeNb- | BUYMbI,
o Aep b6opaTtopHble pabo-| Aayemas |HoW paboTe| KOHTPO/b-
Tbl, CAMOCTOATE/Nb- | CTYAEHTaM | CTyAEHTOB | Hble pabo-
Has paboTta u Tpy- | (Homepa 13 Tbl, KOM-
[OEeMKOCTb (B Yacax)|  crucka) nbloTepHble
TECTbl U
T.Nn.)
NK|{N| NP |CPC
STanbl MAaTEMATUYECKOTO MOAENMPOBaHMA npoLeccos. Posb Na6opatop-
1 | BbIYMCAMTENLHOTO SKCMEPUMEHTa B UCC/Iel0BaHNAX NpoLLec- 1 116 13 3a/aHne |Hble paboThl;
coB. Tunbl paccmaTpuBaemMbix nonei. AHanorum mexay dpusn- ! 1 pegepar;
YECKUMU BEIMYMHAMM B NOTEHLMA/IbHbIX NOAAX. SK3ameH.
MocTaHoBKM KpaeBbix 3aga4. Onepatop Jlannaca B pa3nnyHbIxX 6
cucTemax KoopamHat. OnpeaeneHve pacCToSHUA U NPOU3BOA- Naboparop-
L < 3agaHue |Hble paboTbl;
2 | HoW no Hopmanu K rpaHuLe obnactn. Popmynbl MprHa. CBOMCT- — 1 8 1,2,3 1 pedepar;
Ba rapMOHNYECKMX GYHKUMIA. [ToTeHLman 06bemHbIX Macc nam 3K3aMeH.
3apAf0B M ero CBOMCTBA.
MoBepXHOCTHblE NOTEHLMaNbI. [ToTeHLMaNbl NPOCTOrO U ABOW- 6
HOTO C/108 B NPOCTPAHCTBE M Ha MJI0CKOCTM, U UX CBOMCTBA. CBe- 3apaHme lﬂj‘e OE%L‘;EI',
3 | 4AeHue KpaeBblx 33434 A1A ypaBHeHMA Jlannaca K 3KBMBaeHT- — 1 8 1,2,3 2 pe(gepaT. !
HbIM FPAHUYHbBIM MHTEFPA/SIbHbIM YPAaBHEHUAM METOLO0M NOTEH- SK3aMeH.
Lu1anos.
BHyTpeHHMe n BHelWwHWe 3aaa4mn HelimaHa B NPOCTPaHCTBE U Ha 6
naockocTv. MpumeHeHve MHTerpaabHoM popmynbl MpuHa ans 3anaHmne rla-lb?e °'§%TO?E.'-
4 | NOCTPOEHMA rPaHNYHOIO UHTErPasibHOro ypaBHEHUA, SKBMBA- 1 1|12 1,2 2 pedepar; !
NIEHTHOrO TpeTbel KpaeBon 3a4a4e ANA ypaBHeHUs Jlannaca B SK3aMeH.
NPOCTPAHCTBE M Ha NJI0CKOCTY.
CBefieHMe BHYTPEHHUX U BHELIHWX KPaeBblX 33434 A1A ypaBHe- Na6opatop-
g | HvA MyaccoHa ¢ rpaHUYHbIMK YCNOBUAMM NEPBOro, BTOPOro U _ 1| 8 23 3apaHune |Hble paboTbl;
TPETbero poAa K 3KBMBAZIEHTHbIM FPAaHUYHbIM MHTErPaibHbIM ! 3 pegepar;
YPaBHEHMAM B NPOCTPAHCTBE M Ha NIOCKOCTM. SK3ameH.
MeTtopg, ¢yHKumMI MpuHa. Btopas popmyna MpuHa. OnpegeneHue 6
1 cBoincTBa GyHKUMIA MpuHa. MocTpoeHue rpaHUYHOTO NHTErpa- 3anaHmne d]b?e OE%TOC;EI',
6 | NbHOro ypaBHeHUA meTogom GyHKUMI MpUHA Ana KpaeBoi 3a- — 1|12 1,2,3 3 pegepaT. ’
AA4n B HEOLHOCBA3HOM 061aCTU C NPAMOYTO/IbHOM BHELWHEN 1 SK3aMeH.
NPOV3BO/IbHOW BHYTPEHHEN rPaHnLaMM.
MeTofa KOHEeYHbIX MHTerpasibHbIX Npeobpa3oBaHuin. NMoHuKe- Na6opaTop-
7 | HVe pa3mepHOCTH 3334, ONpeAensarLmxX byHKUMK MpuHa B 1 1 8 14 3apaHue |Hble paboTbl;
NPAMOYrONbHbIX U KPYroBbix 0bnacTax. MHTerpanbHoe npeob- ¢ 4 pegepar;
pa3oBaHue dypbe. CymmupoBaHue pagos Pypbe. SK3aMeH.
KpaeBas 3aaya A1 ypasHeHua Jlannaca B 061acTu C KyCOYHO- 3apanve gb?goggg&i
8 | ogHopoaHoW cpenoi. MpaHuyHble ycnosua 4-ro poga. Cuctema — 112 1,4 4 pe£epaT- ’
MHTEerpasbHbIX ypaBHeHW no nogobnactam. SK3aMEH.
lpaHny4Han 3afava ANA YPABHEHUA SNIMMTUYECKOTO TUMA B Na6opatop-
g | MHOroceasHojk 061aCTV C KOHUEHTPUYECKMMU BHYTPEHHUMM _ 1| 8 13 3apaHune |Hble paboTbl;
rpaHuuamu. MocrtpoeHne GyHKUNUM MprMHA. ANropUTM peLleHus ¢ 5 pegepar;
334241 ana pyHKumi MpuHa. SK3aMeH.
HennHelHan kpaesas 3agaya ANA ypaBHeHus Jlannaca c rpa- 6
HWUYHBIMM YCNOBUAMM, BbIPAXKEHHbIMM HEMOHOTOHHbIMW 3aBU- Nlaboparop-
~ 3agaHue |Hble paboTbl;
10 | cumocTtamum. MocTpoeHne HeIMHENHOTO UHTErpasibHOro ypas- 1 1|10 1,4 5 pedepar;
HeHuA. CUCTeMbI MHTErpasibHbIX YPaBHEHUI 1 meToAb! LLiBap- SK3aMeH.
ua-HenmaHa. AnbtepHupyrowmin metog, Leapua.
MeTogb! LLBapua-HelimaHa. ngecequme obnacteit. NoHATME Na6oparop-
11 | © meToze OUKTUBHBIX 0bnacTelt. MpUumeHeHMe K pelleHunto 3a- _ 1112 12 3apaHue Hble(§a6OTbI;
nad. Knaccndukauma nHTerpanbHbiX ypaBHEHWUI. Buapbl nHTer- ’ 6 pegepar;
panbHbIX ypaBHeHUI. Teopembl Ppegronbma. SK3ameH.
MeTozpl peweHns MHTErPabHbIX YPAaBHEHWIA: METOA Moce0- Na6opatop-
17 | BaTebHbIX NPUBANNKEHUIA; KOHEYHBIX CYMM; BbIPOXKAEHHbIX _ 1 1138 14 3apaHune |Hble paboTbl;
A4ep; KONNOKALNA; HAMMEHBLIMX KBaApaTOB; MOMEHTOB. Kom- ’ ’ 6 pegepar;
6MHNPOBaHHbIE METOAbI PELEHNA TPEXMEPHbIX 3a4a4. SK3ameH.
WToro 3a cemecTp: 4 12 117,8
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PelTHHr-IJIaH JUCLUATIIMHBI

IIpunosxcenue 2

Memoowt CPAHUYHBIX J]IEMEHNIO6 U UX NPUIOIHCEHUA

HarpasjeHue noarotopku 09.03.03 — Ilpuknaanas nHboOpMaTHKA.

Bubl yueGHOU AeSITe/IbHOCTA
CTYJAEeHTOB

Bbasn 3a
KOHKpeTHOoe
3aJlaHue

Yucmao
3aJlaHuH 3a
ceMecTp

Basabr

MuHu-
MaJIbHBIN

Makcu-
MaJIbHBIN

Moaym, 1: cBeeHue KpaeBbIX 3a4a4 K HHTerpaJibHbIM YPAaBHEHUAM

Tekymuii KOHTPOJIb

JlabopaTopHas pa6ora 1 10 1 0 10
JlabopaTopHas pabora 2 10 1 0 10
PyGe xHblil KOHTPOJb
JlabopaTopHas pa6ora 3. [[MCbMEeHHBIN OTYET. 0 15
Bcezo 3a mody.b 1 0 35
Moayab 2: YUC/IeHHbIe METO/bl pellleHUsA HHTerpaJbHbIX yPaBHEeHU
Tekyluii KOHTPOJIb
JlabopaTopHas pabora 4 10 1 0 10
JlabopaTopHas paboTta 5 10 1 0 10
PyGeXHbI1 KOHTPOJIb
JlabopaTopHas pa6oTa 6. [[uCbMeHHbBIH OTYET. 0 15
Bcezo 3a Modysb 2 0 35
IloompuTeabHbIE GAIbI
3a/jaHus MOBBILIEHHOH CJI0>KHOCTH
Konkypc pedepaToB 0 10
[ly6vkanus craTeit
IlocemjaeMocTb (6aJ1bl BHIYUTAIOTCS U3 00111el CyMMbl HAGPaHHBIX 6AJIJIOB)
[ocelieHye JIEKLIMOHHBIX 3aHATHHU 0 -6
[TocenieHne JTaGOPaTOPHBIX 3aHATHH 0 -10
HUTOroBbIi KOHTPOJIb
JK3aMeH 0 30
Hmoeo 0 110
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