[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®WO: I'pub Bnapucnas Banepbesuy

[lomxHocTb: PexTop

[ata nognucanus: 03.11.2023 16:59:03

YHUKanbHbI MPOrpaMMHbIA KIKOY:

657517d24e103c3db03 2aci3/ e) Giyisd sat b et yHpesnenne Bpiciero ofpasosanns

«MOCKOBCKHWH YHUBEPCUTET UMEHMU A.C. TPUBOEJIOBA»
(UMIID um. A.C. I'puboenona)

I/IHCTI/ITyT Me)KIlyHapOIlHOﬁ IKOHOMMUKH, JUACPCTBA U MCHCIZKMECHTA

YTBEPXKJIALIO

Jlupexrop HHCTUTYTA
MEXIYHApOAHONU SKOHOMUKH,
JIUIEPCTBA U MEHEPKMEHTA
A.A. Tlanapun
«28» centsiopss 2023 r.

PaGouasi nporpamMma auCHUIIHHBI
YUCJIEHHBIE METOJbI

Hanpagienue noarorosku 09.03.03 Ilpuknagnas nugopmaruka
(YpoBennb 0aKanaBpHar)

HanpagBiaennocts (mpoguJib):
«AHAJIN3 TaHHBIX)

dopMma 00y4eHHUsI: OYHAas

MockBa



Pabouast mporpamma nucuuruimabl «HucineHnHsie Metoasl». Hampasienue nmoarorosku 09.03.03
[Mpuknanuas uaGopmarrka, HapaBIeHHOCTh (Mpoduiib): «AHanmu3 naHHbX» / A.A. [llecremupoB — M.:
NMIID um. A.C. I'puboenosa. — 27 c.

PaGouas mporpamma JUCIHUIUIMHBI COCTABIICHA HA OCHOBaHHMH (heJepaibHOr0 TOCYIapCTBEHHO-
ro 00pa3oBaTeIbHOIO CTaHAApTa BICIIEr0 00pa3oBaHus — OakalaBpHaT MO HAIMIPABJICHUIO MOJATOTOBKU
09.03.03 IlpuknagHas naGOpMATHKA, YTBEPKICHHOTO MPUKAa30M MHUHHCTEPCTBA 00pa30BaHUs U HAYKH
Poccutiickoit deneparnun ot «19» centsadps 2017 Ne 922 (c u3aMeHeHUsIMU W JonojaHeHussMu) u [Ipo-
(deccuonanpHOro cranmapra «lIporpaMMucT», yTBEpKIEHHOTO MPUKa30M MUHHCTEPCTBA TPyJa U CO-
nuansHo# 3ammTel Poccuiickoit ®eneparnuu ot 18 HostOps 2013 1. Ne 6791 (3apeructpupoBad MuHH-
crepctBoM toctuniuu Poccuiickoit @enepanuu 18 nexadbps 2013 r., perucrpammonusiii Ne 30635), ¢
M3MEHEHUEM, BHECEHHBIM ITPUKa30M MUHHCTEPCTBA TPyAa U coUManbHOM 3amuThl Poccuiickoit Dene-
pauuu ot 12 nexabpst 2016 r. No 727u (3apeructpupoBad MunuctepctBoM octuiuu Poccuiickoit @e-
nepamuu 13 saBaps 2017 r., peructpanmonusiid Ne 45230), ITpodeccuonanbroro cranaapra «Crerua-
JUCT TI0 UH-(POPMAIIMOHHBIM CHCTEMaM», YTBEPKICHHBIN MprKa3oM MUHHCTEPCTBA TPYAa U COIHAITb-
HOM 3ammThl Poccuiickoit @enepanuu ot 18 HosOpsa 2014 r. Ne 896u (3apeructpupoBan MuHuUCTEp-
ctBoM toctuuuu Poccuiickoit ®enepaunu 24 nexkadps 2014 r., peructpaunonusiii Ne 35361), ¢ usme-
HEHUEM, BHECEHHBIM IIPUKa30M MUHHCTEPCTBA TPy/ila U COIMaNIbHOM 3amuThl Poccuiickoii deneparumn
ot 12 gexabps 2016 r. Ne 7271 (3apeructpupoBad MunuctepctBoM toctuniuu Poccuiickoit denepanuu
13 suBaps 2017 r., peructpaunonusiii Ne 45230)

Pazpabotunku: K.a.H. A.A. lllectemupos
Hazaposa H.A., k.3.H., JIOLIEHT, 3aMECTHTEIIb PYKOBOIUTE-
OTBETCTBEHHBIN PCLUCH3CHT: Jii ACTIapTaMCHTA HAJIOTOB XU HAJIOTOBOI'0 aIMUHUCTPUPO-

BaHus GuHaHcoBoro ynusepcutera npu IlpaButenscTee
Poccuiickoit denepanun
(D.U.0., yu. cmenens, yu. 36anue, 00JIHCHOCHb)

PaGouas mporpamma AMCHMITTUHBI PaCCMOTPEHA U 0J100peHa Ha 3acelaHuu Kadeapbl UHHOBA-
IIMOHHOTO MEHE/DKMEHTA H nipeanpuanMatenbetBa 15.09.2023r., mporokoir Ne2

3aBenyroumii kadeapoit / /k.3.H. A.A. Hlecremupos/

(moamuce)

CoriacoBano ot bubnmuorexku /O.E. Crenkuna/

(moamuce)

PA3aEJ 1. IIEJIH ¥ 3ATAYN OCBOEHU A JTUCIUTLIINHBI

[lenpto m3ydeHUsS IUCHMUIUIMHBI «YHMCIEHHBIE METOIBD» SIBJISETCS OBJIAJIEHUE CTYJASCHTaAMU
HaBbIKAMH TIOCTPOEHUS YUCIEHHOTO PEIIEHUSI B COOTBETCTBUU C 33JJaHHBIMHU YCIIOBUSIMU.
3amaun JUCIUIUINHEL:
— O03HaKOMJICHHE ¢ 0a30BBIMU MOHATUSMHU U AITOPUTMAMH YUCICHHBIX METO/IOB;
— MpHUOOpETEeHHE CTyJIEeHTaMH OOIIEro MPEeJCTaBICHHs] O MPUMEHEHUHN YHCICHHBIX METOJOB MPH pe-
IICHUH Pa3JIMYHbIX MATEMATHUECKUX, PU3NIECKIX U DKOHOMUYECKHX 33]1aY;
— (¢opMupOBaHWE U Pa3BUTHE HABHIKOB MPUMEHEHHUS YMCICHHOTO AU EepEeHIIUPOBAHUS U UHTETPH-
pOBaHUS,



— (opmupoBaHue U pa3BUTHE HaBbIKa PAMOHAIBHO HCIOJIb30BaTh PA3IUYHbBIC YUCIOBBIE METOJbI
pElIeHNs CHUCTEM JIMHEWHBIX YpaBHEHUU, OOBIKHOBEHHBIX NU(DdepeHInalbHbIX YpaBHEHUN U CH-
CTEM, YPAaBHEHHI B YaCTHBIX MPOU3BOIHBIX.

PA3IEJ 2. IITAHUPYEMBIE PE3YJIbTATHI OBYYEHMA IO JUCIHUTIJIMHE, COOTHECEHHBIE C IIJIAHUPYE-
MBIMU PE3YJLTATAMM OCBOEHHMSA OBPA3OBATEJBHOM ITPOT'PAMMBI

ITPOBECCUOHAJBHBIE KOMIETEHITANA

Koa, HammeHOBaHue
npogeccuoHaATb
HBIX KOMIIETEH U

TpyaoBbie GpyHKUMHU
(K011, HAMMEHOBA-
HHe)/ypoBeHb (I01ypo-
BeHb) KBaJU(pUKAMH

HNHaukaTopsl J0CTHKEHUS] KOMIETEHIUHU (118 IAaHMPOBAHUS Pe3yJbTaTOB
00y4eHHs 110 31eMeHTaM 00pa30BaTeJbHOM NPOrPaMMbI H COOTBETCTBYIO-
INHX OLEHOYHBIX CPEACTB)

OT® (xon, HaumeHnoBanue) / IipodeccnoHaabHBII CTAHAAPT (KO, HANMEHOBAHHUE)

Tun(sl) 3aga4(u) npodeccHoOHAIBLHOI 1eSITeJILHOCTH

D. Pa3pabotka TpeOoBaHMii 1 IPOSKTUpOBaHKEe porpammuoro obecneuenus/ 06.001 [Iporpammuct

ITpoexTHbIM

I[IK-1.  Cnooco6-
HOCTb  MPOCKTH-
poBath INpPUKIAL-
HOE MPOTrpaMMHOE
obecrieuenue

D/03.6  IlpoekTupo-
BaHHUE MTPOrPAMMHOTO
obecrnieueHus

UIIK-1.1 3HaTh NPUHIUIBI TOCTPOCHUS APXUTEKTYPHI IIPOTpaMM-
HOro oOecreyeHns: U BUIBI apXUTEKTYPHl MPOrPaMMHOTO odecrie-
YEHUS; TUTIOBBIC pelleHHs], OMOIMOTEKH MPOTrpaMMHBIX MOAYIEH,
1a0JI0HBI, KIIACCHl 0OBEKTOB, HCIIONB3YeMBbIE TIPH pa3paboTKe mpo-
TPaMMHOTO OOECTICYEeHHUS; METOABl U CPEICTBA MPOCKTHPOBAHUS
MPOTPaMMHOTO O0eCIeUeHHsI; METOJbI M CPENICTBA MPOEKTHPOBa-
HUs 0a3 JTaHHBIX; METOJIBI U CPEACTBA MPOECKTUPOBAHUS IPOTrPAMM-
HBIX HHTEpdEiicoB

NIIK-1.2 YMeTp UCTI0NB30BaTh CYIECTBYIOLINE TUIIOBBIE PELICHHUS
1 1alJI0HB! MPOEKTUPOBAHUS MPOrPAMMHOI0 O0ECHEeUCHHS; TPH-
MEHSTh METOABl M CPEICTBa INPOEKTHPOBAHUS MPOrPAMMHOIO
oOecrieueHus, CTPYKTYp JaHHBIX, 0a3 JTaHHBIX, MPOTPAMMHBIX WH-
Tep(eicoB; OCYIIECTBIIAT, KOMMYHHUKAIIMU ¢ 3aUHTEPECOBAHHBIMU
CTOpOHAMHU

WIIK-1.3 Bnanmets pa3paboTKoi, M3MECHEHHEM M COTJIaCOBAHUEM
APXUTEKTYPBI MPOrPAMMHOI0 O00ECIICUCHHUSI C CHUCTEMHBIM aHallu-
TUKOM W apXUTEKTOPOM MPOTrPaMMHOI0 OOECIIEUEHUs; CHCTEMOM
MPOEKTHPOBAHUS CTPYKTYpP HAHHBIX; CHCTEMOH MPOEKTHUPOBAHUS
0a3 JIaHHBIX; CHUCTEMOW NPOEKTUPOBAHMS MPOrPAMMHBIX HHTEp-
(eiicoB; OIEHKON M COTJIACOBAHHUEM CPOKOB BBITIOIHEHHS MOCTaB-
JICHHBIX 3a/1a4

C BrimonmHeHMe paboT U yrpasieHne padboTaMu 1Mo co3nanuto (Moaudukanumn) u conpoBoxaeanto MC, aBToma-
THU3UPYIOIINX 3aJa4M OPTraHU3aIMOHHOTO yrpaBieHus U ousnec-mporeccsl / 06.015 TIpodeccrHonansHbIi cTaH-
napt «Crienuanuct 1o HHGOPMAIIMOHHBIM CUCTEMaM)

HpOI/ISBO,HCTBeHHO-TGXHOHOFI/I"IGCKHﬁ , Hay‘IHO-I/ICCJ'IeI[OBaTGJ'IBCKI/Iﬁ

I1K-2. Crioco6-
HOCTb OCYIIIECTB-
JISITh WHXKEHEPHO-
TEXHOJIOTHYECKYIO
MOJIJICPXKKY TJIa-
HUPOBAHUS
yhpaBicHHS Tpe-
OOBaHUAMHU I10
co3aaHuto (Mo-
TUUKAIIN) U
COTIPOBOXKJICHUIO
uc

C/10.6 UmxenepHo-
TEXHOJIOTHYECKast
MOJIICPIKKA TUTAHH-
POBaHUSI yIIPaBJICHHUSI
TpeOOBAHUSIMHU

NIIK-2.1. 3HaTh HHCTPYMEHTHI U METOBI YIIPaBICHNUS TPEOOBAHU-
SIMH; TIPEIMETHOM O0OJACThI0O aBTOMATH3AIMH;, BO3MOXHOCTSIMH
UC; ncrounmkamu wH(pOpManuu, HEOOXOIUMON I Tpodeccro-
HaJbHOM JAESITENIbHOCTH; COBPEMEHHBIM OTEYECTBEHHBIM U 3apy-
OC)KHBIN OIBIT B MPO(PECCUOHATILHON JIEATSIbHOCTH; UHCTPYMEHTBI
U METOIBI MOJICIMPOBAHUS OW3HEC-TIPOIIECCOB OPTraHMU3aIluH; OC-
HOBBI PEMH)KHHUPHUHTA OU3HEC-TIPOILIECCOB OPTaHMU3AINM; YIIPaBIie-
HUAE COIep)KaHMEeM TPOEKTa: JOKYMECHTHPOBaHHE TpeOOBaHUIA,
CHCTEMYy aHalin3a MPOIYKTa, MOJCPUPYEMBIX COBEIIAHUN; yIIpaB-
JICHHE KaueCTBOM: KOHTPOJBHBIC CIHCKH, BEPU(HUKAIIVS, BaIH]a-
st (MPUEMO-CIATOYHBIC HCIIBITAHNA); YIPABICHUE KOMMYHHKA-
IUSAMU B IpOEKTe: 0a30BbIe HABBIKM YIIPaBJICHUSA (B TOM YHUCIIE
MPOBEJICHHUE MPE3CHTAINN, TIPOBEICHUE TIEPETOBOPOB, IMyOJIUYHbIC
BEICTYIUICHUS); KyIbTYPY pPEUH; MPaBUIIa JIEIOBOH TEPEIUCKH.
NIIK-2.2. YMeeT aHanu3upOBaTh BXOIHBIC JAHHBIC; INIAHUPOBATH
paboTEHL.

UIIK-2.3. BnageTs cUCTEMHBIM MOAXOMOM I BBIOOpA TEXHOJO-
TUU YIpaBiIeHUS TPeOOBAHUSAMU; TPEACTABICHUSIMH WCXOIHBIX




JAHHBIX JUJIS pa3pabOTKU TUTaHA YIPaBJICHUS TPEOOBAHUSMU; CH-
CTEMOW COTJIACOBAaHUS B YAaCTH HH)KEHEPHO-TEXHOJIOTHYECKOTO
obecrevyeHus MIaHa yrpasieHus TpeOOBaHUAMH C 3aMHTEPECOBAH-
HBIMH CTOPOHAMHU

I1K-3. Cioco6-
HOCTb IIPUMECHSTH
CUCTEMHBIN MOJI-
XOJ JUISI COCTaB-
JIEHUS TEXHUKO-
SKOHOMMYECKOT'O
000CHOBaHUS
MIPOCKTHBIX Pe-
IIEHUM U TeXHU-
YECKOI'0 3aJaHus
Ha pa3padoTKy
WH(GOPMAITMOHHOM
CHUCTEMBI

C/01.6 Omnpenenenue
MIepPBOHAYAITEHBIX
TpeboBaHUit
3akazunka Kk UC n
BO3MOKHOCTH UX
peanuzanuu B UC Ha
JTare MpeaKoH-
TPaKTHBIX padoT;

NIIK3.1. 3naer Bo3amoxkaoctr tumoBor C; mpeaqmMeTHy0 00671aCcTh
ABTOMAaTH3aLMM; METOIbl BbBIIBICHHS TPeOOBAHUH; TEXHOJIOTUHU
MEXJINYHOCTHOM M TPYIIOBONM KOMMYHHUKALIMU B JIEJIOBOM B3aH-
MOJCHCTBUH, OCHOBBI KOH(DJIUKTOIOTHH; TEXHOJIOTUH ITOATOTOBKH
U TPOBEICHUS NPE3EHTALMM; apXUTEKTypY, YCTPOUCTBO U (PyHK-
LMOHHPOBAHNE BBIYMCIUTEIbHBIX CHUCTEM; KOMMYHHUKAIIMOHHOE
000pyIOBaHKe; CeTEeBbIE MPOTOKOIBI; OCHOBBI COBPEMEHHBIX OIIe-
PaALlMOHHBIX CHCTEM; OCHOBBI COBPEMEHHBIX CHCTEM YIPABICHUS
0a3aMu JaHHBIX; YCTPOWCTBO U (PYHKIIMOHUPOBAHHE COBPEMEHHBIX
HC; coBpeMeHHBIE CTaHAAPTH MH()OPMAIIMOHHOTO B3aUMOJCH-
CTBHMSI CHCTEM; IPOrpaMMHBIC CPEACTBa M IUIATQOPMBI HH(ppa-
CTPYKTYpbl MH(POPMALMOHHBIX TEXHOJOIWH OpraHu3aLuii; coBpe-
MEHHBIE TIOJXOAbl M CTAaHJApThl ABTOMATH3ALUK OpPTaHU3ALUU
(mampumep, CRM, MRP, ERP..., ITIL, ITSM); ocHOBBl Teopuu
CHCTEM U CUCTEMHOI'0 aHaji3a; METOIUKHU ONMCAHUS U MOJEIUPO-
BaHUs OW3HEC-TIPOIIECCOB, CPEJCTBA MOJICIIUPOBAaHUs OW3HEC-
MPOIIECCOB; CUCTEMbI KJIACCU(UKAIMN U KOJAMPOBaHUS HMHPOpMa-
UM, B TOM YHCJIE€ NPUCBOCHHE KOAOB JOKYMEHTaM M 3JIEMEHTaM
CIPAaBOYHMKOB; OTpaciieBas HOPMAaTHBHAsl TEXHUYECKasl JOKyMEH-
Talus; UCTOYHUKH HH(OPMAIUH, HEOOXOIUMOMN i TpodheccHo-
HaJbHOM JAESTENIbHOCTH; COBPEMEHHBIM OTEYECTBEHHBIM U 3apy-
OEXXHBI OMBIT B MPO(ECCHOHATHFHON NEATENBHOCTH; (POPMHUPOBa-
HUE ¥ MEXaHU3MBbl PBIHOYHBIX MPOIECCOB OPraHMU3ALMN; OCHOBBI
MEHE/PKMEHTa, B TOM YHCJIe MEHEPKMEHTa KaueCcTBa; OCHOBHI OyX-
TaJTePCKOro yyeTa M OTYETHOCTH OPraHM3alliil; OCHOBBHI HaJIOTO-
BOro 3akoHozarenbcTBa Pocculickoir denepanyivi; OCHOBBI yIpPaB-
JIEHYECKOTO Y4eTa; OCHOBBI ()MHAHCOBOTO y4eTa W OI0JKETHpOBa-
HUSI; OCHOBBI MEXIIyHAPOAHBIX CTAHAAPTOB (PMHAHCOBOW OTYETHO-
ctt (MC®O); ocHOBBI yHpaBJIeHHUS] TOProOBIEH, TOCTaBKaMH U 3a-
racami; OCHOBBI OpPraHM3allié IPOM3BOJCTBA; OCHOBBI YIIpaBiie-
HUS B3aMMOOTHOIICHUSIMHU C KJIMEHTaMu M 3akasuukamu (CRM);
OCHOBBI YIIPaBJICHUS IEPCOHAJIOM, BKJIFOUAsi BOIIPOCHI OILIATHI TPY-
Jla; OCHOBBI TEOPWHU YTIPABICHHUS; COBPEMEHHBIE WHCTPYMEHTHI U
METO/Ibl YIIPABJICHHUA OpraHH3alyed, B TOM YHCIIe METObI TUIaHU-
POBaHUs NEATENBHOCTH, PACIpPEACNICHUS IOpPYUYCHUH, KOHTPOJIS
WCTIOJTHEHMSI, TIPUHATHUS PELICHU; METOJOJIOTHS BENEHUS JIOKY-
MEHTO000POTa B OpraHM3aIMsIX; HHCTPYMEHTHI U METOBI OTpeie-
neHns: QUHAHCOBBIX M MPOU3BOJCTBEHHBIX IOKAa3aTesied JesTenb-
HOCTH OpraHM3allii; OCHOBBI OPraHW3allMOHHOM JIUarHOCTHKH;
WHCTPYMEHTBI U METOJIbI MOJICTUPOBAaHUsI OU3HEC-TIPOIIECCOB Op-
TaHW3alUH; OCHOBBl PEMHKMHUPHHIA OM3HEC-TIPOLIECCOB OpraHH-
3allU{; YNpPaBIEHUE COJEpKAHMEM IIPOEKTa JOKYMEHTHpPOBaHME
TpeOOBaHM, aHAIHU3 IPOAYKTa, MOJIEPUPYEMBIE COBEIIAHUS; KYyIIb-
Typa peuH; MpaBuiIa AeTOBON TEPETUCKH.

NIIK-3.2 YMeeT npoBOAWTH NEPErOBOPHI; NMPOBOAMUTH IPE3EHTA-
UM, TOArOTaBIMBAThH MPOTOKOJIBI MEPOTIPHUSTHH.

UIIK 3.3. BnageeT ocHOBaMHU BBISBIICHHS TIEPBOHAYAIBHBIX TPeOO-
BaHMi 3akazunka Kk MC; cucteMoil nHPOpMHUpOBaHMS 3aKa3YHKa O
BO3MOXHOCTAX TunoBod MC u Bapmantax ee Moaudukanuu;
OTIPENICTICHUSIMHA BO3MOXKHOCTEH JOCTHKEHHS cooTBeTCTBUs MC




MEePBOHAYATIBHBIM TPEOOBAHUAM 3aKa3uyhKa,; OCHOBAMH COCTaBJIC-
HUSI TPOTOKOJIOB ITEPETOBOPOB C 3aKA3YNKOM

PA3EJ 3. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA30BATEJILHOI ITPOT'PAMMBI

Hucuunnuna «YucneHHble METOAB M3ydaeTcsl B ceIbMOM ceMecTpe, oTHocuTes K b1.B. Yactu yue6-
HOTO IJIaHa, (GOpMUpyeMON ydaCTHHKaMH 00pa3oBaTeIbHBIX OTHOIICHNH, biioka b.1 «/luctummuas! (Momym).

O0mas TpyI0eMKOCTh AUCIUTUIHHBI COCTABIISET 4 3.€.

3HaHUs, YMEHHUsI, HABBIKU, OTBIT MPAKTHUECKUH AEATENbHOCTH, TPHOOPETEHHBIE TP OCBOSHUH HACTOSI-
el TUCIMIUIMHBI, HEOOXOIUMBI [T YCIEITHOTO OCBOCHHUS CIEeNYyIONe JUCIUIUIHHEL «MaTeMaTryecKkas Teo-
pust prckay, «BBesieHre B 00pab0TKy €CTECTBEHHOTO SI3bIKaY.

PA3JEJ 4. OBBEM (TPYJOEMKOCTD) JUCIHUATLIUHBI
(OBLIASL, TIO BUJAM YYEBHOM PABOTHI, BUJAM ITIPOMEJKYTOYHOI ATTECTALIAM)

TpyaoeMKOCTh JUCHMILIHHBI H BUABI Y4e0HOi patoThl
(ounasi hopma 00yueHus)

KonTakTHas padboTa
Konrakr- | Yacsr CP
3aHATUS CEMUHAPCKOTO THITA - -
e Bceero| 3anstus p Hast pa0o- | Ha IOATO Vinas CP |KoHTtpors
YacoB | JICKI[UOH- Ta 10 TOBKY
Horo Tuma| Jladoparop- | Ilpaktudeckue/ | xypcosoit | Kyp.pab.
HbIE CeMuHapckue pabote
7 ceMecTp
36
4 144 24 28 - - - 56
OK3aMeH
Bcero no gucuurinze
4] 144 24 | 28 [ - | - | - | 5 | 36
CTPYKTYPA U COAEP KAHUE JUCLHUIIJINHBI
Ne | HaummeHoBaHMe pa3jie- Coaeprxanue TeMbl
n/m | JIOB ¥ TeM THCHHUILIHHBI

Pasnes Nel «Teopust morpemHocTein

1 Tema 1.1 DneMeHTHI TEO-
pHH TIOTPEITHOCTEH B
MaTeMaTHIECKOM obec-
II€YEHNH KOTHUTUBHBIX
TEXHOJIOTHH U MPOIIECCOB

N3yuaemble BONPOCHI:

1. Ponb ynCIeHHBIX METOZOB B pa3padOTKe MaTeMaTHUECKUX MOAETeH
KOTHUTHBHBIX MPOLIECCOB.

2.OCcHOBHBIE IOHATHUS TEOPUU TTOTPELTHOCTEH.

3. McTOYHUKN BO3HUKHOBEHHUS MMOTPEIIHOCTEMH.

4. IlorpenrHoCTh BEIYMCIICHUH, 00YCIOBICHHOCTD,
CTPYKTYpa MOTPEIIHOCTH.

5. Tlpsimast u oOpatHas 3aJja4u TEOPUH MOTPEIITHOCTEMH.
Bomnpock! 111 caMOCTOATEIEHOTO U3YUIEHUS:

1. To4HOCTH BBIYMCICHUH.

2. Pemenwe 3a1a4 ¢ 3a1aHHON TOYHOCTHIO.

3. HeycroilunBble anropuTMsl

4. OcobeHHOCTH MAIIMHHOHN apu()METHKH.

Pazgen Ne2 «Uucaennnie MeTOIbI JIMHEHHOM aareGpbD)

2 Tewma 2.2 Yucnenusie N3yuaeMmble BONPOCHI:

MeToAbl pemieHns 3a1a4 | 1. JIuHeliHbie anreOpanueckue

JMHEHHOHN anreOphl, BO3- | YpPaBHEHHUS M UX CUCTEMBI: ()OPMBI 3aIIUCH, HOPMBI, 00YCIIOBIIEHHOCTb.
HUKAIOIIUX B TPOEKTH- 2. [IpuHIHATT CKUMAIONITUX 0TOOPAKEHUH.

POBaHMY KOTHUTHUBHBIX 3. Tunbsl METOAOB PELICHHS CUCTEM JIMHEHHBIX anreOpandeckux ypaBHe-
MOJIETIEN pealIbHBIX PO- | HUM.

1IECCOB 4. IIpoGiema cOOCTBEHHBIX 3HAYEHUH M COOCTBEHHBIX BEKTOPOB.

5. Jlokanu3anus 1 BO3MYIICHHE COOCTBEHHBIX 3HAUCHUI.

Bompocs! 11 caMoCTOSITEIbHOTO U3YyUEHUS:

1. Bo3MO>KHOCTH TpUMEHEHUs pa3auyHblX THNoB petieHns CJIAY Ha




n/n

HanmenoBanue pazae-
JIOB ¥ TeM TUCHMUILJIMHBI

Conep:xaHue TeMbl

3BM

2. MeTo/IbI PacKphITHS XapaKTEPUCTUICCKOTO ONPEICIUTENS: METO/T
BpAaIICHUH, METOJT HHTECPIIOSIIIH.

3. UteparmoHHbIe METOIBI PEIICHUS TIPOOIEMBI COOCTBEHHBIX 3HAUCHHMA:
CTETICHHOM METO]l, METOJI CKAJISPHBIX POU3BEACHU.

4. YTouHeHHne cOOCTBEHHOTO 3HaYEeHUsI M COOCTBEHHOTO BEKTOPA.

Tema 2.3 MeToe! perrie-
HUS CHCTEM JIMHEHHBIX
anreOpanvecKux ypaBHe-
HUI

N3yuaeMblie BOIPOCHI:

1. IIpssmbie meTomel permennst CJIAY.

2. Metop I'aycca u ero mogudukanuu (Metox ['aycca ¢ BEIOOpOM riiaB-
HOTO 3neMeHTa, Meto JKopaana-Iaycca u ap.)

3. Merox KBaapaTHOTO KOPHS.

4. Urepaunonnsie MeTonsl pemeHust CJIAY.

5. Meron mpocToi utepauuu

6. Meron 3eiinens

Bomnpock! 111 caMOCTOATENBHOIO U3YUIEHUS:

1. Bo3aMoskHOCTH ITporpaMMHUpoBaHus MeToa ['aycca ¢ BBIOOPOM TJiaB-
Horo sneMmenTta u Metona XXopnana-I'aycca

2. [IpyHIHATT CXKUMAIOIIUX 0TOOPAKEHUH.

3. BepoarnoctHeie MeTo bl pemieHust CJIAY.

Pasznen Ne3 «UncieHHBIEe METO

bl MATEMATHYECCKOI'0O AaHAJIHU3A»

4 Tema 3.1 Henunuelinsle N3yuaeMble BOIPOCHI:
anreOpanveckue ypaBHe- | 1. [locraHoBka 3agauu MpHOIMKEHHOTO PEIICHHS HETMHEHHBIX ypaBHe-
HUS ¥ METOJIbI UX pelle- | HUM.
HUS B 337a4aX KOTHH- 2. IloHsATHE OTAECIEHHOTO PEIICHMUSL.
THBHOTO NMPOEKTUPOBA- 3. MeTroa NONOBHHHOIO JEJICHHUS.
HUSL. 4. Meton xopa (CeKyIux).
5. Meton kacatenbubix (HeioToHA).
Bomnpock! 1151 caMoCTOATENBHOTO U3YUESHUS:
1. Kpurepus Bp1O0Opa HEMTOJBUKHOW TOUKH B METOJIE XOP U METOJIE Kaca-
TEJbHBIX.
5 Tema 3.2 Metog npoctoii | M3ydaeMble BOITPOCHL:
UTepalny peIIeHus He- 1. IlocTaHoBKa 3aauu pelICHNUs] yPaBHEHUs HTEPALIMOHHBIM METO/IO0M.
JIUHEWHOTO YpaBHEHUS 2. [IpuBeneHne UCXOTHOTO yPAaBHEHHS K UTEPAlIMOHHOMY BUTY.
3. Teopema 1 CXOAUMOCTH METOJIa MPOCTHIX UTEPAIHA.
4. IlocTpoeHne UTepalMOHHON MOCIEJ0BATEIEHOCTH.
5. MeTonibl OLIEHKU TOYHOCTH PEIIEHUS.
Bompocs! 11 caMoCTOSITETbHOTO U3yUEHUS:
1. Mertoap! npuBeIeHHs HEMTUHEHHOI'O YPaBHEHHS K SKBUBAJICHTHOMY
BUY.
2. V3ydeHue nopsiika TOYHOCTH PELISHHsI METOJIOM MPOCTHIX UTEPALIUH.
6 Tema 3.3 Yucnenusie N3yuaemble BOIIPOCHI:
METOABI peIIeHHs 3a1a4 1. UaTeprionsuus MHOroueHoM Jlarpamxa.
ANMpPOKCUMAIINH U HH- 2. [NocTanoBKa 3a/1a4y HHTEPIOIUPOBAHUS (DYHKIIMHA MHOTOWICHAMH.
TEPHOJINPOBAHMA B 337a- | 3. MHorowieH Jlarpamxa.
Yax KOTHUTUBHOTO 1po- | 4. MaTepnonsnus MHOrowieHaMu HetotoHa.
€KTUPOBaHUs MpolueccoB | Bompoce! 1y caMOCTOSITEIbHOTO U3YUEHUS:
1. Pemenue 3aa4 Ha WHTEPIOJSAIUIO C HCIIOIF30BAaHUE NTAKETOB CHM-
BOJIBHBIX BBIUHCIIEHUH.
2. Pemenne 3a1a4y Ha HaXOXKJICHUE NPUOIMKEHHBIX 3HAYCHUH QYHKIHHN C
MTOMOIIBIO TIPUOTMKEHHBIX HHTEPIIOJSIUOHHBIX (hOPMYIT U OIIeHKA T10-
TPEUTHOCTH PEIIeHUsI.
3. OcobenHocTr (HOpMHUPOBAHKS MATPHUILIBI U IPOrPAMMHUPOBAHIE JAHHO-
ro TpoIiecca i YUCISHHOT0 HHTEPIIOINPOBAHNSA C TIOMOIIBIO CIUTaifHA
[TouGepra.
7 Tema 3.4 YUncnennas uH- | M3ydaemble BOIIPOCHL:

TCPIIOJIALUA cILTaiiHaMu

1. ITocTaHoBKa 3a/1ayu YUCACHHOW UHTEPIOJIALNU CIUIaiHAMU DpMUTa U
[TouGepra.




n/n

HanmenoBanue pazae-
JIOB ¥ TeM TUCHMUILJIMHBI

Conep:xaHue TeMbl

2. TlocTpoeHue cuCTEM ypaBHEHUHN TSI HAXOXKICHHUS PEIICHHUS.
Bompocs! 11 caMOCTOSITENEHOTO U3YYCHHUS:

1. OcobeHnHOCTH (POPMUPOBAHMS MATPHUIIBI U TTPOrPAMMUPOBAHKE JaHHO-
O TIpoIiecca AT YUCICHHOTO HHTEPIIOJINPOBAHUS C TIOMOIIBIO CIUTaiiHA
[lonGepra.

Tema 3.5 MeTojbl ogHO-
MEpPHOU MUHUMHU3AILUU

N3y4aemble BOIIPOCHI:

1. Pemenne 3aa49 6€3yCIIOBHOM ONTHMHU3AIINH C IIOMOIIBIO0 METOA0B
CITyCKa.

2. MeToap! 0THOMEPHOH MUHUMH3ALINH.

3. MeToj ckaHMpPOBaHHUA.

Bomnpock! 1151 caMOCTOATENBHOIO U3YUIEHUS:

1. OueHka TOYHOCTH METOIOB OHOMEPHON MUHUMHU3AIMH B MaTeMaTH-
YECKUX MOJIEISIX KOTHUTUBHBIX ITPOLIECCOB.

Tema 3.6 Metoap! MHO-
rOMEpHON MUHUMU3ALINU

N3yuaeMmblie BOPOCHI:

1. Pemenne 3aa49 6€3yCIIOBHOM ONTUMHU3AIIAH C IIOMOIIBIO0 METOJ0B
CIIyCKa U TPaJIu€HTHBIX METOJIOB.

2. MeToa NOKOOPAMHATHOTO CITyCKa.

3. MeTroa HauCKOPEHUIIEro CIycKa.

4. PemieHue cucTeM HEJIMHEUHBIX YPaBHEHUH C TIOMOIIBIO CBEACHUS UX K
3aJladyaM ONTHUMHU3ALINH.

Bompocs! 11 caMoCTOSTENBHOTO U3YyUEHUS:

1. MccnenoBanue NOrpeuIHOCTH PELICHUS] METOAAMU CITYCKA.

2. Metogp comnpsbkeHHoro rpanguenta dneruepa-PuBca B 3agavax ¢ Mu-
HUMU3aIMel 0e3 orpaHnYeHHN.

10

Tema 3.7 MeTozs! ync-
JICHHOTO WHTETPUPOBa-
Hus 1 auddepeHupoBa-
HUS

N3yuaeMbie BOIPOCHI:

1. OcHoBHEIe (hopMyIIBI YUcTeHHOTO AU depeHpoBaHUsL.

2. YUucnennoe uHTErpupoBanue. O000IIeHHbIC (POPMYJIIbI TPSIMOYTOJIb-
HUKOB, Tpaneuuil 1 CUMIICOHA.

3.IlocranoBka 3agaun Komm 1ist 0OOBIKHOBEHHBIX TG epeHIINATBHBIX
ypaBHEHUH.

4. Metog pasznoxenus B pan Teitnopa pemenus 3agaun Koy, meton
Oiinepa,

Otinepa-Komu u Pynre-Kyrra.

5. O1eHKa MOTPEITHOCTH PEIICHHUS METOJIOM Diiepa.

Bomnpock! 111 caMOCTOATEIEHOTO U3YUEHUS:

1. Iloyuenue GopMy OLEHKH MOTPELIHOCTH YHCIEHHOTO MHTETPUPOBa-
HUSL.

2. Brluucienue kpaTHbIX UHTErpaioB. Metoasl MonTte-Kapio.

3. Metoa 1BOMHOro nepecyeTa OUEHKHU MOTPENTHOCTH.

Pasznen Ned «UnciaeHHbIEe METO

bl pelieHus cucrteM Tu(depeHIHATBLHBIX YPABHEHUID)

11 | Tema 4.1 YUucnennoe N3yuaemblie BOIPOCHI:
pewenue 3aaaun Komm 1. 3agaya Kommn 11t cucteM 0OBIKHOBEHHBIX UG GepeHINATBHBIX
JUIsl CHCTEM OOBIKHOBEH- | ypaBHEHHH 2-T0 TOPSIKA.
HBIX TuddepenunansHbix | 2. Meron Pynre-Kytra mis cucrem.
ypaBHEHUI 3. BO3MO>KHOCTH ITPOrpaMMHUPOBaHMsI YUCIEHHOTO pemeHus 3a1a4 Ko
st cuctem OJ[Y 2-ro mopsinka.
4. Yucnennoe pemenne 3agaun Komm mist OJ]Y BBICOKHX TTOPSIKOB U
cucteM OJ1Y BBICOKH ITOPSKOB.
Bompocsr 11 caMoCcTOSITETbHOTO U3yYeHHS:
1. IlocTaHoBKa 3a1a9M YMCIEHHOTO PEIIEHNUs KPaeBbIX 3a1ad. THrbl Me-
TOJIOB PEIICHHUS.
12 | Tema 4.2 YUnucneHHsle N3y4aemMble BOITPOCHI:

METO/Ibl PEIICHUs Kpae-
BBIX 3a7]a9 C KOTHUTHB-
HBIMH MOJIEJIIMU PEAJIb-
HBIX TIPOIIECCOB

1. [TocTaHOBKA 3a7a4l YMCIICHHOTO PEIICHUS KPaeBbIX 3a/ad.

2. Metop cTpennObl.

3. [locraHoBKa 3a/1a4¥ YUCIIEHHOTO PEIICHUS KPAaeBhIX 3aj]ad Pa3HOCT-
HBIMHU METOJaMHU.

4. 3amena UCXOAHOM 3a/1a4¥ PA3HOCTHOM.




Ne | HammeHoBaHMe pasjie- Coaeprxanue TeMbl
I/I_| JIOB ¥ TeM JMCIMILIHHBI

5. lMonyuenune CJIAY kak 3Tan pemeHns KpaeBhIX 3a1a4 C TIOMOIIBIO
Pa3IUYHBIX CXEM.

Bormpocs 1y1s caMOCTOSITETBHOTO U3yUEHUS:

1. O1eHka IOrpenrHOCTH PEMICHUST METOIOM CTPEIHOBI

2. Pa3nmuyHbIe BUIBI CXEM 3aMEHBI (IIPaBO-Pa3HOCTHAS U JIEBO-
Pa3HOCTHAas).

3. OmeHKa HOrPEITHOCTH PEIICHHS Pa3IMIHBIMI CXEMaMHU.

Ilepevens pa3aesos (MoayJieii), TeM JUCHHMIIMHBI U pacipenejeHue y4e0HOr0 BpeMeHH 0 pa3je-
Jam/TeMaM TUCHUIJIMHBI, BUAaM Y4eOHbIX 3aHATHI
(B T.4. KOHTAKTHO PadoThI), BUAAM TeKYylIero KOHTPOJIsI
o4Has (popMa 0OydeHUs!

Paspnensl / Tembl KonTakTHas pabota Yacrwl HNuag | Kou- | Becero
CPua | CP TPOJN | 4acoB
3ana- | 3amarus ce- | Kom- | HOA- b
THS MHHApCKoro | rakr- | 'OTOB-
JIeK- THIIA Hast Ky
unoH- | JIa6. | Ilpak | pa6ora | XYP-P-
HOTO p . mno
THTIA /ceM. | Kyp.p
7 cemecTp
Pa3nen Nel «Teopusi morpemHo- 2 2 4
crei»
Tema 1.1 DnemeHTHI TEOpUH TO- 2 2 4

CPELIHOCTEN B MATEMATHYECKOM
06CCHG‘-IGHI/II/I KOTHUTUBHBIX TEXHO-
JIOTUH U IIPOLIECCOB

Paznen Ne 2 «UucsieHHbIe MeTOABI 4 8 12 24
JIMHEHHOM ajaredpbI»
Tema 2.1 YucneHHble METOJIBI peliie- 2 4 6 12

HUS 337124 JIMHEHHOW aJireOpbl, BO3-
HHUKAOIINX B POCKTUPOBAHUHU KO-
THUTHBHBIX MOJIENIEH peabHbIX IPO-
1IECCOB

Tema 2.2 MeTozp! peleHns CUCTEM 2 4 6 12
JMHEHHBIX aIre0panvyecKux ypaBHe-
HUM

Pa3nea Ne3 «UuciaeHHbIE METOIBI 14 16 26 56
MaTEeMATHYEeCKOI'0 aHAJIU32»

Tema 3.1 Henunuelinbie anrebpande- 2 2 4
CKHE YpaBHEHHUSI M METOJBI UX pellie-
HUS B 33]]a4aX KOTHUTHBHOT'O TIPOEK-

THUPOBaHHS
Tema 3.2 Merton npocToii UTepauu 2 2 4
peleHus HelTMHEWHOTO YpaBHEHHS

Tema 3.3 UucnieHHbIE METO/IBI pelie- 2 2 4

HUA 3a4a4 alllIpOKCUMAIlli U UHTEP-
MOJIMPOBAaHUA B 3a/la4aX KOTHUTUB-
HOI'0 MPOCKTHUPOBAHUA IMPOLIECCOB

Tema 3.4 YnciieHHass UHTEPITOIISTIHS 2 4 2 8
CIuTaiHaMu

Tema 3.5 MeToasl 0THOMEpHON MH- 2 4 6 12
HUMH3ALUH

Tema 3.6 MeToibI MHOTOMEpPHOH 2 4 6 12
MUHHMU3ALHAN

Tema 3.7 MeToapl YUCIIEHHOI'O UHTE- 2 4 6 12




Pasnensl / Temel KonTakTHas pabota Yacksl HWnag | Kon- | Becero

CPmua | CP TPOJT | YacoB
3ans- | 3amarug ce- | KoH- noa- b
THS MHMHApCcKoro | takr- | 'OTOB-
JIeK- THIIA Has Ky
unoH- | JIa6. | Ilpak | pabora | XYP-P-
HOT'O p ) o
THMa /ceM. | Kyp.p
rpupoBaHus U AudGepeHMPOBAHUS
Pazgen Ned «UnciaeHHBIe METOALI 4 4 16 24

peuienus cucrem audpdepenuu-
AJIbHBIX YPaBHEHHIN»

Tema 4.1 YucneHHoe pelicHUe 3a/1a- 2 2 8 12
uyn Komm 11 cucteM 0OBIKHOBEH-
HBIX TU(epeHInalbHBIX ypaBHe-
HUU

Tema 4.2 YncneHHbIe METOBI PeLIIC- 2 2 8 12
HUA KpacBbIX 3aia4 C KOTHUTUBHBIMUA
MOJICJIIMH PEaTTbHBIX TPOIECCOB

DK3aMeH 36 36

Hroro 3a 7 cemectp 24 28 56 36 144

SAHATUA CEMUHAPCKOI'O TUIIA
AJIs1 04HOM hopMBbI 00yUeHUs

Cemunapckue 3anamus

OO0u1re pexoMeHaINH 10 TOATOTOBKE K CEMHUHAPCKUM 3aHATHAM. [Ipu moAroToBke K paboTe BO BpeMsl
MPOBEIEHHsS 3aHATHH CEMHUHAPCKOIO THUIA CIEAYyeT OOpaTUTh BHUMAaHHE Ha CICAYIOIINE MOMEHTBI: Ha MpoLece
IpeIBapUTEIbHOM MOATOTOBKY, Ha paboTy BO BpeMs 3aHATHS, 00pabOTKy MOIy4YeHHBIX PEe3yIbTaTOB, HCIIPaBIIe-
HUE TMOJYYEeHHBIX 3aMedaHuid. [IpenBapurenbHas MOATOTOBKA K YYEeOHOMY 3aHSATHIO CEMHHApPCKOTO TH-
Ta 3aKJII0YaeTcs B M3yUYEeHUH TEOPETHUECKOro MaTepuaja B OTBEJECHHOE JUI CAMOCTOSITENBHON paboThl BpeMs,
O3HAKOMJIEHHE C MHCTPYKTHBHBIMU MaTepHajaMy C LIEIbI0 OCO3HAHU 3a1a4 3aHsATHA. PaboTa Bo Bpems mpoBe-
JIEHHsI 3aHATUS CEMHUHApPCKOTO THIIA BKJIIOYAET HECKOJBbKO MOMEHTOB: a) KOHCYJIbTUPOBAaHHE OOYdYarolIUXCs
MPerno/IaBaTeNsiMU C LENbI0 TPEAOCTaBICHUSl HCcUYepNbIBatolIeil HHpOopMaluu, HEOOXOIUMON sl CaMOCTOSI-
TEJNBHOTO BBINOJHEHHUS TPEUIOKEHHBIX IperogaBaTeneM 3ajad, 0) caMOCTOSTEIbHOE BBIIOJIHEHHE 3aa-
HUH coriiacHO 0003HaYEeHHOW y4eOHOI MPOorpaMMoi TEMaTHKH.

7 cemecTp

Pa3znmen Ne2 «UucJieHHbIE MeTOIbI JIHHEHHOM aaredopnh»
Jlabopamopnas paboma 1. Memoowt eviuucieHuil 6 3a0auax AuHeuHou anzeopot (4 u).
Ilopsaook eévinonnenus padomol:
1. BBIMONHUTE TPOTPAMMHYIO PEATH3AIMIO IS BBIAAHHBIX 3a71ad.
Jlureparypa:
OcHoBHad
Barypa, T. B. Kocromapos, . I1. [IporpamMupoBanue 1 4rcieHHbIe MeTObI : yueOHoe nocobue / 1. T1. Ko-
ctoMapos, JI. C Kopyxosa, C. I'. Manxenell. — MockBa : MOCKOBCKHI TOCYJapCTBEHHBIN YHUBEPCUTET UMEHU
M.B. Jlomonocoga, 2001. — 224 c. — ISBN 5-211-04059-7. — Texkcr : snexTpoHHbIi // Llndposoii oOpa3oBa-
tenbHbIA pecypc IPR SMART : [caiit]. — URL: https://www.IPRsmart hop.ru/13108.html
JononHuTenbHast
MacrtsieBa, U. H. Uncnennsie metonpl : yuednoe nocooue / M. H. Mactsesa, O. H. Cemennxuna. — Mocksa :
EBpasuiickuil OTKpBITEI HHCTUTYT, MOCKOBCKHI TOCYAAPCTBEHHBIN YHUBEPCUTET SKOHOMHUKH, CTATUCTUKU U
nHpopmatuky, 2003. — 241 c. — Tekcr : snexrponHbIil // Lludposoit obpazosatenbHblil pecypc IPR SMART :
[caitr]. — URL: https://www.IPRsmart hop.ru/11121.html

Jlabopamopnas paboma 2. Ilpamosie u umepayuoHHble a120pUmMMbl PEUieHUs CUCIeM JIUHEHHBIX anzedpau-
yeckux ypaeHnenuii (4 u).

Ilopsaook eévinonnenus padomol:

1. BBINOMHAT IPOrPaMMHYIO pear3alivio IS BBIAAHHBIX 3a7ad.



Jlurepatypa:

OcHoBHad
Barypa, T. B. Koctomapog, /1. I1. IlporpammupoBanue U yiuciaeHHbIe MeTOH : yueOHoe mocobue / . I1. Ko-
ctoMapos, JI. C Kopyxosa, C. I'. Manxkeneid. — MockBa : MOCKOBCKHI FOCYAapCTBEHHbIN YHUBEPCUTET UMEHHU
M.B. Jlomonocoga, 2001. — 224 ¢. — ISBN 5-211-04059-7. — Tekcr : anextponnsiii // [{ludpoBoii oopazosa-
tenbHbIN pecype IPR SMART : [caiit]. — URL: https://www.IPRsmart hop.ru/13108.html

JononHurensHas

MacrtseBa, U. H. Uncnennsie Mmetoss : yuebHoe mocobue / M. H. Mactsesa, O. H. Cemennxuna. — Mocksa :
EBpazuiickuii OTKpBITBIA HHCTUTYT, MOCKOBCKHI rOCYAapCTBEHHBI YHUBEPCUTET SKOHOMUKHU, CTATUCTUKU U
nHpopmartuky, 2003. — 241 c. — Tekcr : anekrponHsii // Lludposoit odbpazosatenbHblil pecypc [PR SMART :
[caitr]. — URL: https://www.IPRsmart hop.ru/11121.html

Pazoen No3 «Hucnennvle Memoobl MaAmMemMamuiecKkozo aHaiu3ay
Jlabopamopnasn paboma 3. Peutenue HeluHeHbIX YPAGHEHUIL C 0OHOI NEPEMEHHOI MEMOOOM NOJI08UHHO20
oesleHus, MemoooM KAcameabHblX, MEMo0oM Xopo (4 u).
Ilopsaook evinonnenus pabomet:.
1. BEINOAHNUTE MPOrpaMMHYIO PeaH3aluio sl BEIIAHHBIX 3a/1a4.
JIureparypa:
OcHoBHad

Barypa, T. B. Koctomapog, /1. I1. IIlporpammupoBanuie U YicIeHHbIe MeTOBI : yaeOHoe mocobue / 1. I1. Ko-
ctoMapos, JI. C Kopyxosa, C. I'. Manxeneir. — MockBa : MOCKOBCKHUI rOCY1apCTBEHHBIN YHUBEPCUTET UMEHU
M.B. Jlomonocoga, 2001. — 224 ¢. — ISBN 5-211-04059-7. — Tekcr : anektponnsiii // [ludpopoii oopazosa-
tenbHbIH pecypc IPR SMART : [caiit]. — URL: https://www.IPRsmart hop.ru/13108.html

JlomoHUTEIbHAS
MacrtseBa, U. H. Uncnennsie Mmetos : yueObHoe mocobue / M. H. Mactsesa, O. H. Cemennxuna. — Mocksa :
EBpazuiickuii OTKpBIThIA HHCTUTYT, MOCKOBCKHI rOCYAapCTBEHHBI YHUBEPCUTET SKOHOMUKHU, CTATUCTUKU U
nHpopmatuku, 2003. — 241 c. — Texkcr : snexTponHsbI // LudpoBoit oopazoBatenbHsiii pecypec [IPR SMART :
[caitr]. — URL.: https://www.IPRsmart hop.ru/11121.html

Jlabopamopnasn paboma 4. Pewienue nenuneiinvlx ypagnenuii u cucmem memooom npocmulx umepayui (4
u).
Ilopaook eévtnonnenus padomel:
1. BEINOAHUTE MPOrpaMMHYIO PeaH3alunIo sl BEIIAHHBIX 3a/1a4.
Jlureparypa:
OcHoBHas

Barypa, T. B. Koctomapog, /1. I1. I[IporpammupoBanue U YuciIeHHbIE MeTOBI : yaeOHoe mocobue / M. I1. Ko-
ctoMapos, JI. C Kopyxosa, C. I'. Manmxkeneid. — MockBa : MOCKOBCKHI FOCYAapCTBEHHBII YHUBEPCUTET UMEHHU
M.B. Jlomonocoga, 2001. — 224 ¢. — ISBN 5-211-04059-7. — Texcrt : anextponnslii // LlndhpoBoit o6pazosa-
tenbHbIH pecype IPR SMART : [caiit]. — URL: https://www.IPRsmart hop.ru/13108.html

JononaurensHas
MacrtseBa, U. H. Uncnennsie Metoss : yuebHoe nmocobue / Y. H. Mactsesa, O. H. Cemennxuna. — Mocksa :
EBpa3suiickuii OTKpBITHIA HHCTUTYT, MOCKOBCKUM roCyJapCTBEHHBI YHUBEPCUTET SKOHOMUKHU, CTATUCTUKU U
nHpopmatuky, 2003. — 241 c. — Tekcr : snexrponHslil // Lludposoit obpasosatensHblil pecypc IPR SMART :
[caitr]. — URL: https://www.IPRsmart hop.ru/11121.html

Jlabopamopnas paboma 5. Memoowvt npubaudicenusn YyHKyuii: ROJTUHOMUATbHOE UHMEPNONUPOBAHUE, AN~
npoxcumayus, cnaaiiH-unmepnoaupoganue (4 u).
Ilopsaook eévinonnenus padomol:
1. BEIMOTHATE TIPOTPaMMHYIO peaH3aIlHio TS BBIAAHHBIX 3aad.
Jlureparypa:
OcHoBHad

Barypa, T. B. Koctomapos, /1. I1. IlporpammupoBanue u yuciaeHHble MeToasl : yaeoHoe nocobue / /. I1. Ko-
ctoMapos, JI. C Kopyxosa, C. I'. Manxkeneid. — MockBa : MOCKOBCKHI rOCYAapCTBEHHbIN YHUBEPCUTET UMEHHU
M.B. Jlomonocosa, 2001. — 224 ¢. — ISBN 5-211-04059-7. — Texkcrt : anextponnsiii // Lndposoii o6pazosa-
tenbHbIA pecypc IPR SMART : [caiit]. — URL: https://www.IPRsmart hop.ru/13108.html

JononHuTenbHast
MacrtsieBa, U. H. Uncnennsie metonpl : yuednoe nocooue / M. H. Mactsesa, O. H. Cemenuxuna. — Mockaa :
EBpasuiickuil OTKpBITEI HHCTUTYT, MOCKOBCKHI TOCYAAPCTBEHHBIN YHUBEPCUTET SKOHOMHUKH, CTATUCTUKU U
nHpopmaruky, 2003. — 241 c. — Tekcr : anekrponHbIi // Lludposoit obpazosatenbHblii pecypc IPR SMART :
[caitr]. — URL: https://www.IPRsmart hop.ru/11121.html



Jlabopamopnas paboma 6. Yucnennoe peuienue 3a0auu ONMUMUAUUU MEMOOOM NOKOOPOUHAMHO20 CHYC-
Ka (¢ ucnonvzoeanuem memooa ckanuposanus) (4 u).
Ilopsaook eévinonnenus padomot.
1. BHIMOTHATE POTPAMMHYIO peaTr3allyio sl BRIAAHHBIX 3a7ad.
JIureparypa:
OcHoBHas

Barypa, T. B. Koctomapog, /1. I1. IIlporpammupoBanuie U yuciaeHHbIe MeTOH : yaeOHoe mocobue / . I1. Ko-
ctomapos, JI. C Kopyxoga, C. I'. Mamxkeneir. — MockBa : MOCKOBCKHI TOCYIapCTBEHHBIN YHUBEPCUTET UMEHU
M.B. Jlomonocosa, 2001. — 224 ¢. — ISBN 5-211-04059-7. — Tekcr : a1extponnsiii // Lludposoii 06pazosa-
tenbHbIH pecypc IPR SMART : [caiit]. — URL: https://www.IPRsmart hop.ru/13108.html

JlomorHUTEIbHAS
MacrtseBa, U. H. Uncnennsie Mmetoss : yueObHoe mocobue / Y. H. Mactsesa, O. H. Cemennxuna. — Mocksa :
EBpazuiickuii OTKpBITBIA HHCTUTYT, MOCKOBCKHI rOCYAapCTBEHHBI YHUBEPCUTET SKOHOMUKHU, CTATUCTUKU U
nHpopmaruky, 2003. — 241 c. — Tekcr : anekrponHsIi // Lludposoit odbpazosatenbHbIil pecypc [PR SMART :
[caitr]. — URL: https://www.IPRsmart hop.ru/11121.html

Paznen Ned «YucinenHble MeTOAbI pelieHusi cucTeM T depeHIHATbHBIX YPABHEHHID)
Jlabopamopnasn paboma 7. Hucnennoe pewenue 3a0auu Kowu onsn o6viknosennvix oudpghpepenuuanvroix
ypasnenuii u ux cucmem (4 u).
Ilopaook eévtnonnenus padomel:
1. BBINONTHUATE IPOTPaAaMMHYIO pear3alliio IS BBIIAHHBIX 3a7ad.
Jluteparypa:
OcHoBHas

Barypa, T. B. Kocromapog, /. I1. IlporpammupoBanne u unucieHHbIe MeTO b : yueOHoe mocobue / 2. I1. Ko-
crtomapos, JI. C Kopyxoga, C. I'. Manxeneir. — MockBa : MOCKOBCKH FrOCYAapCTBEHHBI YHUBEPCUTET UMEHU
M.B. Jlomonocoga, 2001. — 224 ¢. — ISBN 5-211-04059-7. — Tekcr : anextponnstii // L{udpooit o6pazosa-
tenbHbIH pecypc IPR SMART : [caiit]. — URL: https://www.IPRsmart hop.ru/13108.html

JlomoHUTEIbHAS
MactseBa, U. H. Uncnennsie Mmetoss : yuebHoe mocobue / Y. H. Mactsesa, O. H. Cemennxuna. — Mocksa :
EBpazuiickuil OTKPBITBIA HHCTUTYT, MOCKOBCKHI FOCYAApCTBEHHBIN YHUBEPCUTET SKOHOMUKH, CTATUCTUKY U
nHpopmatuky, 2003. — 241 c. — Tekcr : anekrponHbIi // Lludposoit obpazosatenbHblii pecypc [PR SMART :
[caitr]. — URL: https://www.IPRsmart hop.ru/11121.html

PA3JEJ 5. OBPA3OBATEJIbHBIE TEXHOJIOT' U

HNHTepakTHBHBIE 00pa3oBaTe/IbHbIEe TEXHOJOTHUM,
HCIOJIb3yeMble Ha ayAUTOPHBIX JIA00PATOPHBIX 3aHATHAX

Ounas ¢popma o0yueHus

Hcnoan3yembie o0pa-
HaumenoBanme pa3gesio, Tem 30BaTeIbHbIE Yacel
TeXHOJIOTHHU
Pa3zngen Nel «Teopus morpemrHocreii» O6cyxnenue penieHni
Tema 1.1 DnemMeHThI TEOPUH MOTPEIIHOCTEN B MATEMAaTHUECKOM npodecCHOHANTBLHO-
o0ecrie4eHu KOTHUTHBHBIX TEXHOJIOTHH U POLIECCOB OPHECHTHUPOBAHHBIX 3a- 2
JaHWUH ¥ 3a71a4; 00CyXK-
JIEHUE 1 aHAJIU3 pelle-
HUs KEHCOB
Paspesn Ne2 «UucjieHHbIe MeTOAbI JIMHEHHOH anredpbI» Ob6cyxneHue penieHni
Tema 2.1 UnciaeHHbIe METOMBI PEIICHUS 3a/1a4 JINHEHHOU anreOpsl, po¢eCCHOHATTEHO-
BO3HUKAIOMINX B MPOEKTUPOBAHNHI KOTHUTHBHBIX MOJIENIEH PEabHBIX | OPUEHTHPOBAHHBIX 3a- 2
MIPOLIECCOB JaHWUH ¥ 3a7a4; 00CyX-
Tema 2.2 MeTozp! penieHns CUCTEM JMHEWHBIX alreOpandecKux JIEHUE U aHAJIW3 penie-
YpaBHEHUI HHU3 KEHCOB
Paspesn Ne3 «Uuc/ieHHbIEe MeTOAbI MATEMATHYECKOT0 AHATH3a» Ob6cyxneHue penieHni
Tema 3.1 Henunelinsle anrebpanyeckue ypaBHEHHUsI 1 METOBI MX podecCuoHaNbHO-
pelieHns B 3a7jadaX KOTHUTUBHOTO MMPOEKTUPOBAHUS OpPHEHTHPOBAHHBIX 3a- 2
Tema 3.2 MeTo1 IpOCTO# HTEpaIlii PEIIeHUS HETMHEHHOTO ypaBHe- | JaHWM u 3a1a4; 00CyX-
HUS JICHUE 1 aHAJIN3 pelle-
Tema 3.3 UncneHHbIe METOIBI PEHISHHS 3a/1a4 alTPOKCUMAITIH U HUS KEHCOB




HMHTEPIIOIMPOBaHUS B 33/1a4aX KOTHUTUBHOTO MTPOSKTUPOBAHUS TIPO-
1IECCOB

Tema 3.4 UnciaeHHas HHTEPITONISINS CTUIAHAMUA

Tema 3.5 MeToap1 0AHOMEPHOM MUHUMU3AITIT

Tema 3.6 MeToIbI MHOTOMEPHOW MHHHMH3AITAN

Tema 3.7 MeTobI YNCIICHHOTO HHTETPHPOBAHUS U U hepeHITHPO-

BaHUA

HHAJbHBbIX ypaBHeHHﬁ))

BeHHBIX Au(DdepeHIraIbHbIX YpaBHEHHN

HBIMH MOJCIISIMHA PE€AJIBHBIX ITPOLECCOB

Paznen Ned4 «HucsieHHbIe MeTOAbI pelieHus cucteM auddepen-
Tema 4.1 Yncnennoe pemrenne 3amadn Ko j1s CHCTEM OOBIKHO-

Tema 4.2 UncneHHbIe METOABI PEIICHUS KPAEBHIX 3a/1a49 C KOTHUTHB-

Ob6cyxnenue penieHni
po¢eCCHOHATTEHO-
OPHEHTHPOBAHHBIX 3a-
JaHWUH ¥ 3a7a4; 00CyxK-
JICHUE U aHAJIU3 pelle-
HH3 KEICOB

PA3IEJ 6. YYEBHO-METOJIUYECKOE OBECIIEYEHUE
CAMOCTOSITEJBbHOM PABOTHI OBYYAIOIIMXCA MO JUCIHATIIINHE

CamocrosiTesibHasg padora

HaumeHnoBaHnue
pa3aesioB/TemM

Bonpocel, BBIHOCUMbIE
HA CAMOCTOSAATEIbHOE H3YYCHH e

Pazpnen Nel «Teopust morpemHnocreii»

Tema 1.1 DnemMeHTHI TeOpUU MOTPEITHOCTEN B
MaTeMaTHYECKOM 00eCreUeHH KOTHUTUBHBIX
TEXHOJIOTHI U POLIECCOB

1. TOYHOCTH BBIUMCIICHUH.

2. Pemenne 3a7a4 ¢ 3aJaHHOM TOYHOCTBIO.
3. HeycroifunBbie anropuTMbl

4. OcobeHHOCTH MAIIMHHOM apH()METHKH.

Paznen No2 «UuciaeHHbIe MeTOABI JHHEIHOMH
ajnredpbD>

Tema 2.1 UncaeHHble METOABI PEIICHUS 3314 JIK-
HEHHOU anreOphl, BO3HUKAIOIIUX B MPOCKTUPOBA-
HUU KOTHUTUBHBIX MOJIEJIEH peaibHbIX IPOLIECCOB
Tema 2.2 MeToibI pelieHus] CUCTEM JIMHEHHBIX
areOpanvecKux ypaBHEHUH

1. Bo3MOXXHOCTH TPUMEHEHUS! Pa3INIHbIX TUIIOB pe-
wenust CJIAY na O5BM

2. MeTopl pacKphITHSI XapaKTEPUCTHYECKOTO ONpe/ie-
JIUTEJNISI: METO BPALICHUH, METO/ MHTEPIIOJISIUH.

3. UteparmonHble METOIBI PEIIEHHUS MPOOIEMBI CO0-
CTBEHHBIX 3HAUCHHUMN: CTCIICHHOM METO/, METO/ CKa-
JIIPHBIX IIPOU3BEACHUM.

4. YTouHeHre cOOCTBEHHOTO 3HAYEHHS U COOCTBEHHO-
ro BEKTOPA.

5. BosamoxkHOCTH TTporpammupoBaHus Merona ['aycca
¢ BBIOOPOM TJIaBHOTO 3j1eMeHTa 1 MeTozaa JKopaana-
l'aycca

6. [TpuHIUIT CKUMAIOIIMX OTOOPaKEHUH.

7. BepoarnoctHeie MeTo 1l pemienust CJIAY.

Paspesn Ne3 «UuciieHHbIE METOAbI MAaTEeMATHYe-
CKOI'0 aHAJIM32»

Tema 3.1 Henunelinsie anreOpanyueckue ypaBHe-
HUS 1 METOJIbl UX PELICHUS B 3aJja4yaX KOTHUTUB-
HOTO POEKTUPOBAHHUS

Tema 3.2 MeTtoz npocToii nTepanum pemeHus He-
JINHEHHOTO YPAaBHEHHUSI

Tema 3.3 YucneHHble METOBI PELLICHUS 3a/1a4 afl-
MIPOKCUMAIINU ¥ HHTEPIIOTUPOBAHUS B 3a/1a4axX
KOTHUTHBHOTO MPOEKTUPOBAHUS MPOIIECCOB

Tema 3.4 UncneHHas MHTEPNONSLINA CIUTAiHAMU
Tema 3.5 MeTo1bl OTHOMEPHON MUHUMU3ALUU
Tema 3.6 MeToIbI MHOTOMEPHOW MHHUMH3AITAN
Tema 3.7 MeTozp! UNCIEHHOTO HHTETPUPOBAHUS U
nuddepeHInpoBaHUs

1. Kputepust Bb10Opa HENOABUKHON TOUKH B METOJIE
XOp M METOJIE KacaTeIbHbIX.

2. MeTo/pl IpUBEIeHHS HETUHEWHOT'O YPaBHEHUS K
9KBHUBAJICHTHOMY BUJTY.

3. H3y4eHue nopsaka TOYHOCTH PELIEHUS] METOJJOM
MPOCTBIX UTEPALUH.

4. Pemenne 3aa4 Ha HHTEPIIOJISIINIO C UCTIONH30BA-
HUE MAKETOB CUMBOJIBHBIX BBIYHCICHHH.

5. Pemrenne 3ama4 Ha HaXOXKICHUE TIPUOTHKCHHBIX
3HaYCHUH (QYHKIUH C TOMOIIBIO MPUOIMIKEHHBIX HH-
TEPIOJSLMOHHBIX (POPMYIT U OLIEHKA MOTPELIHOCTH
pelIeHusl.

6. OcobenHocTH (HOPMHUPOBAHUS MATPHUIIBI U TTPO-
rpaMMHUPOBaHUE TAHHOTO MpOIEcca I YUCIEHHOTO
WHTEPIONMPOBAHMSA C TOMOILKIO ciuaiina [llonbepra.
7. OcobenHocTr (HOpMHUPOBAHUS MATPHUIIBI U TTPO-
rpaMMHpPOBaHUE TAHHOTO TIPOIecca I YHCIEHHOTO
HWHTEPIONMPOBAHMSA C TOMOILKIO ciaiina [llonbepra.
8. OueHka TOYHOCTH METOJ0B OJJHOMEPHOH MUHUMH-
3aliy B MAaTEMAaTHYECKUX MOJENIAX KOTHUTHBHBIX
IIPOLIECCOB.




HanmenoBanue Bonpockl, BBIHOCUMBbIE
pa3jienoB/TeM HA CAMOCTOSITeJbHOE H3YUeHHne

9. HccnenoBanue MOrpeIHOCTH PEIICHUs] METOJaMU
CIyCKa.

10. Meron conpsbkenHoro rpaguenta Onetuepa-Pusca
B 3a/1aUax ¢ MHHUMH3aIHeH 0e3 OTpaHuICHHM.

11. lMony4enue GopMys OLIEHKH MOTPEITHOCTH YHC-
JICHHOTO WHTETPUPOBAHUSI.

12. BeruncieHue KpaTHBIX HHTETPAIOB. METOIBI
Mounrte-Kapio.

13. Meton IBOMHOTO TiepecyeTa OLEHKH MOTPELIHO-

CTH.
Paznen Ned4 «HuciieHHbIe MeTObI pemieHusi ci- | 1. [TocTaHoBKa 3a7aun YMCICHHOTO PEIICHNS KPAeBBIX
creM audepeHUATBHBIX YPABHEHHU I 3a1a4. Tunsl METOIOB pPELLIEHUS.

Tema 4.1 Yucnennoe pemenue 3anaun Ko qs 2. OueHka IOrpelHOCTH PELICHUS] METOJOM CTPEILOBI
CUCTEM OOBIKHOBEHHBIX AU(dHepeHITNATBHBIX 3. PasnuuHblie BUIBI CXeM 3aMEHbI (IIPaBO-Pa3HOCTHAS
ypaBHEHUI 1 JICBO-Pa3HOCTHA).

Tema 4.2 YucneHHbIe METOJIBI PELICHUSI KPAeBbIX 4. OneHKa NOrPeIHOCTH PELICHHUS pa3IMYHBIMU CXe-
3aJ1a4 ¢ KOTHUTUBHBIMU MOJIEIIIMA PEajbHBIX IIPO- | MaMH.

IECCCOB

6.1. [IpumepHbIe 3a1aHNUS I CAMOCTOSITEJILHOI PadoThI

1. [IpuBenuTe CUCTEMY YPaBHEHHMIA K BUJY C JIMArOHAIBHBIM MPEO0IaJaHIeM

6x+y+3z+2w =35,

6y +7z+ 3w =6,
x+3y+4z+ 8w =0,
—4x+ 10y + 2z + 3w = 1.
2. MeToaoM MOJIOBUHHOTO JACJICHUS PEIIUTh YpaBHEHHE ¢ TOYHOCTHIO £€=0,001.
x*—3x-20=0, (x>0).

3. IlocTponTh MHTEPNIONAUMOHHBINA MHOTOUYsIeH Jlarpanxka u Herorona. Halith ux 3HaueHus B TOUKe X;.

X. 1 0 1 2

y, |19 [-11 |3 47 1

4. HaiiTi 3HaueHne UHTETpaia no GopMmylie mpsiMOyroJIbHUKOB, Tpanenuii 1 CuMmIcoHa, pa3ouBasi OTPE30K UH-
TerI/IPOBaHI/ISI Ha 4 yactu. CpaBHUTE Pe3yJIbTATHI (OLEHUTE MOIYJIb PAa3HOCTH 3HAUCHHN).

Vx +4x+4
T x2-5x
5. Hcronb3yst METO/] HAMMEHBIIHMX KBAPATOB MOCTPOUTH JHHEHHYI0 QYHKIHMIO Y =aX+b ammpokcumupyro-
ITYH0 SKCIICPUMCHTAJIbHBIC TAHHBIC Ta6J'II/ILILI.

X. -3 -2 -1 0 1 2

y; -25 -20 -15 -10 5 0

Pa31EJ 7. OHEHOYHBIE U METOJUYECKHUE MATEPHAJIBI IO OBPA3OBATEJIBHOM
IHPOT'PAMME (®OHZ OHEHOYHbIX CPEACTB) JJIs IPOBEJIEHUSA TEKYIIEI'O
KOHTPO.IS1 YCOIEBAEMOCTHU U TIPOMEXKYTOYHOU ATTECTALIUA

7.1. @opma npomerccymouHoil ammecmayuu 00y4arOuiezocsa no y4eoHoi OucyuniuHe.
KOHTpONBHBIM MEpONPUSATUEM MPOMEKYTOUHON aTTecTalMu OOydJarolumxcss Mo y4eOHOM
nuciuIInHe «YUCIIeHHBIE METOBI» B / CEMECTPE SBIISIETCS] SK3aMEH, KOTOPHIN MPOBOAUTCS B YCTHOM
dopme.
Tabnuya 7.1
IJIAHUPYEMBIE PE3YJIbTATBHI OBYYEHUS 110 JUCHUIIJIMHE, COOTHECEHHBIE C
IJIAHUPYEMBIMM PE3YJIBbTATAMHU OCBOEHUSI OBPA3OBATEJIBHOM ITPOI'PAMMBI B
COOTHOLWIEHNU C OHEHOYHBIMH CPEACTBAMU



Iliianupyemble pe3yJibTaThl,
XapaKTepu3yIollue dTanbl
(opmMupoBaHusi KOMIeETeH-
111701

Cogaep:xaHue y4e0HOT0
MaTepuaja

IIpuMepbl KOHTPOJIb-
HBIX BONIPOCOB M 3a-
TaHUH
JIUISI OII€HKH 3HAHUIA,
YMEeHHUi, BJIaJeHUuil

Metoabl/
cpencTrBa
KOHTPOJISA

[IK-1 CnocoGHOCTS TPOEKTHPOBATH MPUKIATHOE IPOTPaMMHOE obecrieueHne

WIIK-1.1 3HaTe NOpUHIMNBL IO-
CTPOCHHSI  apXUTEKTYpHl  IIpO-
IPaMMHOTO OOECTIeYeHHsI M BHIBI
APXUTEKTYPEHI MIPOTrPaMMHOTO
obecriedeHNs; THIIOBBIE DPEIICHHUS,
OMOINOTEKN MPOTPaMMHBIX MOIY-
JIel, 11a0I0HBI, KJIacChl 0OBEKTOB,
UCTIONb3yeMBble MpU  pa3paboTKe
MIPOTPaMMHOTO OOECIIeUeHHs; Me-
TOJBI M CPENICTBA NPOESKTUPOBAHMUS
MIPOTPaMMHOTO OOECIIeUEeHHs; Me-
TOJBI M CPEJICTBA NMPOESKTUPOBAHMUS
0a3 MaHHBIX; METOABI M CPEICTBa
MPOEKTHPOBAHUS  MPOrPAMMHBIX
uHTEpPEHcoB

Paznen Nel «Teopus morpem-
HOCTEN»

Tema 1.1 DnemeHTsI TEOPUH
MOTPEITHOCTEH B MaTeMaTHIC-
CKOM 00ecIieueHHH KOTHUTHB-
HBIX TEXHOJIOTUH U IPOLIECCOB
Paznen Nel «Hucnennsie MeTo-
IIbl IMHEHHOH anreOpuI»

Tema 2.1 YUncneHHBIC METOABI
pelieHus 3aaa4 JIMHEHHOH al-
reOpbl, BO3HUKAIOIINX B IIPOCK-
TUPOBAHUHU KOTHUTUBHBIX MO-
JIeNIel peabHBIX MPOIIECCOB
Tema 2.2 MeTozp! pemeHus
CHCTEM JIMHEHHBIX anredpanyde-
CKHX YpaBHEHUH

Paznmen Ne3 «HucnenHsie MeTo-
JIbI MATEMATHYCCKOTO aHAIN3a)
Tema 3.1 Henuneitnbie anreo-
panyecKue YpaBHCHUS H METO-
bl X PEIICHUS B 3a/1a4aX KO-
THUTHUBHOTO TIPOEKTHPOBAHHS
Tema 3.2 Metoz mpocToii ute-
pauuu pemeHns: HeTHHEHHOTO
YpaBHEHUS

Tema 3.3 UncneHHbIE METOIBI
peIlcHHUs 3a/1a4 alnpOKCUMa-
IIUM U HHTEPIIONMPOBAHUS B
3a/lauaX KOTHUTHBHOTO MPOCK-
THUPOBAHUS MPOIECCOB

Tema 3.4 YucneHHas HHTEPIIO-
JISIUS CIUIAaHHAMA

Tema 3.5 MeTop1 OTHOMEPHOH
MUHUMH3AIAN

Tema 3.6 Mertoabl MHOTOMEpP-
HOW MUHUMHU3AI[HN

Tema 3.7 MeTobl YUCIIEHHOTO
MHTETPUPOBAHUS U MU PepeH-
OUPOBAHUS

Paznen Ned «HucnenHsie MeTO-
IIbI penreHns cuctem audde-
PEHIMATBHBIX YPaBHEHU
Tema 4.1 UucnenHoe peuieHue
3aaauyn Ko i cucrem
OOBIKHOBEHHBIX AH(hepeHIn-
aNbHBIX ypaBHEHUN

Tema 4.2 UucneHHBIE METOABI
peIeHns KpaeBbIX 33134 C KO-
THUTUBHBIMH MOJEJISIMU peallb-
HBIX TIPOIIECCOB

VICTOYHUKY U THIIBI T10-
rpemHocTeld. AGCOMOT-
Has 1 OTHOCHTEJbHAS
MIOTPENTHOCTD.

[Ipsimas 3amavya Teopun
norpemHoctei. OOpaTHas
3a7a4a TEOPUH MOTPer-
HOCTEH.

[NonsTne 00ycIoBICHHO-
CTH 3aJIa4H.

[onsiTHE 0 KOHEYHBIX
pasHocTsx. HTepnons-
IMOHHBII MHOTOWICH
Hstotona 1-ro u 2-ro
pona.

Y CTHBIH KOHTPOJIB/ OTIpOC Ha
CEMHHAPCKHX 3aHATHAX, 3a4eTe,
9K3aMEHE;

aHaJIN3 JJOKJIAJ0B Ha CEMHHAp-
CKHX 3aHATHSIX; aHAIU3 3aLIUTHI
pedepaToB; aHANIN3 3aMIUTHI MPO-
€KTOB; IPIMEHEHNE TeopeTHye-
CKHUX 3HaHU Mpu aHaM3e (pas-
00pe) KOHKPETHBIX MPAKTHKO-
OPHEHTHUPOBAHHBIX CUTYAINH U
npodeccnoHaIbHO-TIPUKIIATHBIX
3aja4, aHaJIM3 UCIOIB30BaHUs
TEOPEeTHYECKHUX 3HaHUH B IIpoLeC-
CE pelIeHus KeHCoB, B X0/1€ AEJIO-
BBIX UTD;

MUCbMEHHBIH KOHTPOJIb, aHAIIN3
COZIEPIKAHMS 3CCE; TECTUPOBAHNE
(BBINOJHEHNE TECTOBBIX 3aJaHUI)

HIIK-1.2 VYMeTh HCHOJB30BATh
CYLIECTBYIOIINE TUIIOBbIE PEIICHUS
U 1a0J0HBI POCKTUPOBAHUS TIPO-
TPaMMHOTO OOECIIeYCHUs; TpuMe-
HATh METOJIBI H CPENICTBA MPOCKTH-
pOBaHUS TPOTpPaMMHOTO obecrie-
YeHUsl, CTPYKTYp IaHHBIX, 0a3 qaH-
HBIX, IPOTPAMMHBIX HHTEP(EHCOB;
OCYILIECTBIATh KOMMYHHUKAIUH C
3aMHTEPECOBAaHHBIMH CTOPOHAMU

Paznen Nel «Teopus morper-
HOCTEH»

Tema 1.1 DnemeHTHI TEOpUH
MOTPEIIHOCTEH B MaTeMaTHIC-
CKOM 00€ecIeueHH KOTHUTUB-
HBIX TEXHOJIOTUH U TPOLIECCOB
Pasnmen Nel «YwuciaeHHBIE METO-
TIbI JINHEHHOU anreOpbI»

Tema 2.1 YUncneHHbIE METOIBI
pelIeHus 3a1a4 JIMHENHON all-
reOpbl, BOBHUKAIOUINX B MPOCK-
TUPOBAHUHM KOTHUTUBHBIX MO-
JIeNel peabHBIX MPOIIECCOB
Tema 2.2 Metoab! pemieHus
CHCTEM JIMHEHHBIX anredpanye-

Meton xopa s pete-
HHS ypaBHEHHIA.

MeTo KacaTeIbHBIX JJIs
pelIeHus ypaBHEHHI.
Merton urepanui.

Mertop 'aycca pemenus
CJIAY.

Merton [Maycca-Kopnana
pewenus CJIAY. Boruuc-
JICHHE OTIpEICIUTENCH ¢
MOMOI1IbI0 MeTo1a ["ayc-
ca.

Mertoz OpTOTOHATH3AINT
pemenus CJIAY

MeTto npocToii urepa-

AHanu3 NposBIEHHBIX YMEHUH
IIPU PELIEHUH KEHCOB, B X0/€
JIETIOBBIX UTD;

MMICEMEHHBIH KOHTPOJIb, aHAITN3
KavecTBa penreHnit mpodeccno-
HaJIBHBIX 33/1a4 B KOHTPOJIBHBIX
paboTax; aHAIN3 COAEpKAHHS
npo¢eccHOHaNBHO-
OPHEHTHUPOBAHHBIX 3CCE; TECTH-
poBaH#ue (BBITOJHEHHE TECTOBBIX
3aJlaHui); aHaJIKU3 3aIUT Mpodec-
CHOHAIILHO-OPHEHTHPOBAHHBIX
TIPOEKTOB;

OIIPOC HAa CEMUHAPCKUX 3aHATHAX,
3adere,




CKHX YpaBHEHUH

Paznen Ne3 «Hucnennsie MeTo-
Il MATEMAaTHYECKOTO aHAIN3a)
Tema 3.1 Henuneiinsie anre6-
pamdeckue ypaBHEHUS H METO-
JTbI MIX PEICHHUS B 3a]1a4aX KO-
THUTHUBHOTO MPOCKTHPOBAHHS
Tema 3.2 Metoa nipocToit ute-
pauuu pemeHus HeIMHEHHOTOo
YpaBHEHUS

Tema 3.3 YucneHHBIE METOABI
peIeHHUs 33/1a4 allPOKCUMa-
UM U HHTEPIIOINPOBAHUS B
3a/1auaX KOTHUTHBHOTO MPOEK-
THUPOBAHUS MPOIECCOB

Tema 3.4 YucneHHast UHTEPIIO-
JISIIUS CTIUTAaHAMA

Tema 3.5 MeTop! 0OAHOMEPHON
MUHUMH3AIUN

Tema 3.6 MeTtoasl MHOTOMED-
HOW MHHUMU3AIHH

Tema 3.7 MeToabl YUCIIEHHOTO
UHTETrpupoBaHus 1 1uddepen-
IIUPOBAHUS

Paznmen Ned «HucneHHsie MeTO-
IIbl pemieHns cucrem audde-
PEHLIMATBHBIX YPaBHEHHI
Tema 4.1 YucneHHoe pemeHne
3aaauyn Ko i cucrem
OOBIKHOBEHHBIX IH(hepeHIn-
aNBHBIX YPaBHECHHUH

Tema 4.2 UncneHHbIE METOIBI
peleHns KpaeBbIX 33134 C KO-
THUTUBHBIMH MOZEJISIMHU peallb-
HBIX IPOLIECCOB

i pemenus CJIAY.
Merton 3eiinens pereHust
CJIAY.

aHaIIN3 JOKJIAJ0B Ha CEMHHAp-
CKHX 3aHATHSX; aHAIU3 3aLIUTHI
pedepatoB; aHaIM3 PELICHUS
KOHKPETHBIX PaKTHUKO-
OPHEHTHUPOBAHHBIX CUTYAINH U
npodeccnoHaIbHO-TIPUKIIATHBIX
3aj1a4, aHaJIM3 BHIIIOJIHEHHS KOH-
TPOJILHBIX PadoT

UIIK-1.3 Bruagets pa3paboTKOid,
W3MEHEHHEM M  COIIACOBaHUEM
APXUTEKTYPhI MPOrPaMMHOTO
o0ecrieyeHust ¢ CHCTEMHBIM aHaJIH-
THKOM H  apXUTEKTOPOM  Ipo-
rpaMMHOTO OOECTIeUeH s; CHCTe-
MOH TPOEKTHPOBAHHUS CTPYKTYp
MAHHBIX; CHCTEMOH MPOEKTHPOBa-
Hust 6a3 IaHHBIX; CHCTEMOM MPOEK-
THPOBAHUSA TPOTPAMMHBIX HHTEp-
(eiicoB; OICHKOW W COTJIACOBAHU-
€M CpPOKOB BBINMOJHEHUS MOCTaB-
JIEHHBIX 3324

Paznen Nel «Teopust norpeni-
HOCTE»

Tema 1.1 DnemeHTHI TEOpUH
MOTPEIIHOCTEN B MaTeMaTuye-
CKOM 00€ecIe4eHnH KOTHUTHB-
HBIX TEXHOJIOTUH U TPOLIECCOB
Pasnmen Nel «HuciaeHHBIE METO-
IIbI JINHEWHOHU anreOphI»

Tema 2.1 YncneHHbIE METOIBI
pelieHus 3a1a4 JIMHEHHOH al-
reOpbl, BOSHUKAIOIIUX B MTPOCK-
TUPOBAHUHU KOTHUTUBHBIX MO-
Jienied peanbHbIX POIIECCOB
Tema 2.2 MeTozp! pemeHns
CHCTEM JIMHEHHBIX anredpande-
CKHX YpaBHEHUH

Pazgen Ne3 «HucneHdsle MeTo-
JIbl MATEMaTHYECKOTO aHaJIn3ay
Tema 3.1 Henuneiinsle anre6-
panyecKre YpaBHEHHUS H METO-
bl X PEIICHUS B 3a[1a4aX KO-
THUTHUBHOTO MPOSKTHPOBAHHS
Tema 3.2 Metoa nmpocToit ute-
paluu pereHns: HeTMHEHHOTO
YpaBHEHUS

Tema 3.3 YucieHHbIE METOBI
pelIeHus 3a7a4 anmnpoKcuMa-
IUuu U I/IHTepl'[OJ'll/IpOBaHl/Iﬂ B
3a7a4axX KOCHUTHBHOTO TIPOCK-
Tl/IpOBaHI/Iﬂ l'lpOL[eCCOB

Tema 3.4 YucneHHast UHTEPIIO-
JIALMS CILIaiHAMU

Tema 3.5 Metoabl ogHOMEPHOM
MHHHMH3AIAN

Tema 3.6 Metoabl MHOTOMEpP-
HOM MHUHHUMHU3AIAN

Tema 3.7 MeToIbl YUCIIEHHOTO

IlocTanoBka 3ama4u yuc-
JICHHOT'O PELIEHHs ypaB-
HeHui. MeToJ1 OJI0BUH-
HOTO JICJICHUS.
ITocraHoBKa 3a1a4u YuC-
JICHHOTO PELIeHUsI CUCTe-
MBI HEJIMHEHHBIX ypaBHe-
Huil. Merton npoctoit
HTEepaIny.

ITocraHoBKa 3ama4uu 0e3-
YCIIOBHOHW OIITUMH3AIINHU.
ITonsiTrie yHUMO1ATBHO-
ctu yHkuu. YucieHHoe
pelIeHne n-MepHbIX CH-
CTEM HEJIMHEHHBIX ypaB-
HEHHUH ¢ ITOMOIIBI0 METO-
JIOB N-MEPHOU MUHUMHU-
3aIUH.

ITocraHoBKa 3a1a4u YuC-
JIEHHOT'O PeILIeHHs Kpae-
BBIX 3a/1a4. MeTon
CTPEINBOBL.

[TocranoBka 3agauu pas-
HOCTHOH almpOKCcHMAanuu
HUCXOIHOM KpaeBoil 3a/1a-
gn. O1eHKa MOTPEIIHO-
CTH.

[TocTaHOBKa 3a7a4M UH-
Tepnonsauuu. Murepno-
J'Iﬂ]_lHOHH])Iﬁ MHOTI'OYJICH
Jlarpanxa.

AHanu3 NposIBICHHBIX HaBBIKOB
IIPU peLIeHUH KeiCOoB, B X0Ie
JIETIOBBIX HID;

MMUCEMEHHBIH KOHTPOJIb, QaHAITU3
Ka4ecTBa PelIeHUi mpodeccro-
HaJIBHBIX 33/1a4 B KOHTPOJIBHBIX
paborax;

aHAIIN3 COJepKaHuUs IpodeccHo-
HaJIbHO-OPHEHTHPOBAHHBIX JCCE;
TECTHPOBAHUE (BBIOIHEHUE Te-
CTOBBIX 3aJ[aHUi);

aHaJIN3 3alIUT NPO(deCCHOHANBHO-
OPHEHTHUPOBAHHBIX MPOEKTOB;
OIIPOC HAa CEMUHAPCKUX 3aHATHSAX,
3agere, SK3aMeHe;

aHAIIN3 JJOKJIAJ0B Ha CEMHHAp-
CKHX 3aHATHAX;

aHaJIU3 3aIIUThI pedepaToB; aHa-
JIU3 PEIICHNs] KOHKPETHBIX MpPaK-
THKO-OPUEHTHPOBAHHBIX CHTYa-
Ui 1 IPOQeCcCHOHATIBHO-
TIPUKJIAHBIX 33714, aHAJIH3 BBI-
TIOJTHEHUSI KOHTPOJIBHBIX paboT




uHTerpupoBaHus u nuddepen-
LMPOBAHUS

Paznen Ned4 «Hucnennsie MeTo-
Ibl perreHus cucteM audde-
PCHIHANBHBIX YPaBHCHHI»
Tema 4.1 YucnenHoe peuieHue
3amaun Ko uist cucrem
OOBIKHOBEHHBIX IH(hepeHn-
aNbHBIX ypaBHEHUI

Tema 4.2 UncneHHbIe METOBI
peIICHNs KpaeBbIX 3a/1a4 ¢ KO-
THUTHBHBIMHU MOJIETISIMH peallb-
HBIX IIPOIIECCOB

[TK-2. CriocoGHOCTh OCYIIECTBISATh HHXEHEPHO-TEXHOJIOTHUCSCKYIO OAEPKKY IUNTAHNPOBAHHS YIIPaBICHHUS TPeOOBaHUSIMU 110 CO-
31aHu0 (MoauHUKaIK) U conpoBokaeHnio MIC

UIIK-2.1. 3HaTh UHCTPYMEHTHI U
METOJIbI YIIPaBICHUS TpeOOBaHMS-
MH; TPEIMETHOH 00JacThi0 aBTO-
Matu3anuy; Bo3MoxkHocTsmu HC;
HCTOYHUKAMHU MH(pOpManuH, HeoO-
XOIUMOU sl PO(HEeCCUOHATEHON
JIeSITeIbHOCTH; COBPEMEHHBIN OTe-
YEeCTBEHHBIH M 3apyOe)KHBIH OIBIT
B NpodeccCHOHANbHON [esATeNbHO-
CTH; MHCTPYMEHTHI M METOABI MO-
JEMPOBaHUA  OM3HEC-TIPOIIECCOB
OpTaHM3AIUH; OCHOBBI PEHH)KUHU-
puHTra OW3HEC-TIPOLIECCOB OpraHH-
3alUM; YIpaBICHUE COJECp KaHHEM
IIPOEKTa: JIOKYMEHTHPOBaHUE Tpe-
OOBaHM, CHCTEMy aHaiu3a Ipo-
IyKTa, MO-JEPHUPYEMBIX COBEIIa-
HUH; yIpaBlIeHHe KadyeCTBOM: KOH-
TPOJIbHBIE CHHCKH, BepH-(HUKAIHS,
Bauganust  (IpHEMO-CHATOYHBIE
UCIIBITaHNSA); YIpaBJICHHE KOMMY-
HU-KalMsIMA B TIPOEKTe: 0a30BbIC
HaBBIKH YIpaBICHUs (B TOM 4YHUCIIe
IIpOBEJICHUE Mpe3eHTaluuil, npose-
JICHUE IIePEeroBOpOB, ITyOIHIHBIE
BBICTYIIIEHHS); KYIBTYypYy peuw;
MpaBuJIa 1€J0BOM MEepEennucKu.

Paznen Nel «Teopust morper-
HOCTEH»

Tema 1.1 DnemeHTHI TEOpUH
MOTPELIHOCTEN B MaTeMaTHye-
CKOM 00ecredeHIH KOTHUTHB-
HBIX TEXHOJIOTHH 1 TIPOIIECCOB
Paszgen Nel «HucieHHBIE METO-
II61 IMHEWHOI anreOpb»

Tema 2.1 UncneHHbIe METOABI
pelieHus 3aaa4 JIMHEHHOH an-
reOpBbl, BO3HUKAIOMNX B IPOEK-
THPOBAaHUHU KOTHUTHBHBIX MO-
JIeNiel peanbHBIX IPOLIECCOB
Tema 2.2 Metozp! penieHus
CHCTEM JIMHEWHBIX anredpanye-
CKUX YpaBHEHMH

Pazgen Ne3 «Uucnennsie meTo-
JIBI MATEMaTHIECKOTO aHATIN3a)
Tewma 3.1 Henuneitnsie anre6-
pandecKkre ypaBHEHHUSI U METO-
IIbl X PEIIeHUs B 3aa4ax Ko-
THUTHBHOTO IIPOEKTHPOBAHHS
Tema 3.2 Metoa npocToit ute-
paLyy pereHus HelMMHEeHHOTo
YpaBHEHUS

Tewma 3.3 UncneHHbIe METOABI
pelIeHns 3a/1a4d anmpoKCuMa-
I[Y ¥ HHTEPIIOINPOBAHUS B
3aJa4ax KOTHUTUBHOTO TPOEK-
THUPOBAHHUS MTPOLIECCOB

Tema 3.4 YucneHHast UHTEPIIO-
TSI CIUTaHAMH

Tema 3.5 Metoabl 0AHOMEPHOM
MHHUMHI3a1UH

Tema 3.6 MeToas MHOTOMED-
HOW MUHAMM3ALUN

Tema 3.7 MeTo/IbI YHCIIEHHOTO
UHTEerpupoBaHus U tuddepen-
LUPOBaHUS

Paznen Ned4 «HucnenHsle MeTo-
JIbl peleHns cucteM audde-
PEHIMABHEIX ypaBHEHHI
Tema 4.1 YucnenHoe peuieHue
3agaun Komn st cucrem
0OBIKHOBEHHBIX A hepeHIn-
aJIbHBIX YPaBHEHUH

Tema 4.2 YUncneHHbIE METOIBI
pelIeHHs] KpaeBbIX 3a/1a4 ¢ KO-
THUTUBHBIMU MOJECIIAMU pE€aib-
HBIX IIPOIIECCOB

OO0ycI0BIEHHOCTD 331241
MHOTOYJIEHHON MHTEPIIO-
TSILUH.

MsuorouseHs! YeObimesa.
CBs13b MEXKTy TPHTOHO-
METpHYECKOii 1 anredpa-
HWYECKOI MHTEePIIOISIINEH.
CaolicTBa anredpanye-
CKOM MHTEPIOJISALIUY C
y37IaMH B HYJISIX MHOTO-
wiena T n+1(x). Anro-
PHUTM BBIYHCIICHUS 3HaUe-
Huil MHOrouseHa Pn (x,
f).

KBanpatypHble GopMyITsl
Herotona-Koreca.
O600mmenHas popmyna
MIPSIMOYTOJIBHUKOB.

Y CTHBII KOHTPOJIB/ OIPOC HA
CEMUHAPCKMX 3aHATHAX, 3a4eTe,
9K3aMeHe;

aHaJM3 JIOKJIAJIOB Ha CEMUHAp-
CKHX 3aHATHSX; aHAIU3 3alIUTHI
pedepaToB; aHANTN3 3aIUTHI IPO-
€KTOB; IPMEHEHHE TeOpeTHYIe-
CKUX 3HAaHW Mpu aHam3e (pas-
00pe) KOHKPETHBIX MPAKTUKO-
OPHEHTUPOBAHHBIX CUTYALUH 1
pohecCHOHANBHO-TIPUKIIATHBIX
3a/1a4, aHaJIU3 UCTIOJIB30BaHHs
TEOPEeTHYECKHUX 3HaHUH B IIpoLeC-
Cce peleHus KeiicoB, B X0JIe Ae0-
BBIX HID;

MMUCEMEHHBIH KOHTPOJIb, QaHAITU3
COJIepPKaHMs ICCE; TECTUPOBAHUE
(BBINIOJTHEHHE TECTOBBIX 3aaHUI)

HIIK-2.2. Ymeer aHanu3upoBaTh
BXOJHbIE [aHHbIE; I[UIAHUPOBATH
paboThI.

Pazpen Nel «Teopus morpem-
HOCTEN»

Tema 1.1 DnemeHTHI TEOPUH
IOTPEIIHOCTEN B MaTeMaTHu4e-
CKOM 00ecreYeHH KOTHUTHB-
HBIX TEXHOJIOTUH U MPOLIECCOB
Paznen Nel «UucnenHsle MeTo-

MeTo/ POrOHKH ISt
pElIeHus] CUCTEM, BO3HHU-
KaIOIIUX IPH MOCTPOCHUH
KyOHUYECKOro CrulaifHa.
MeTton ckaHUpOBaHUS
HOHMCKAa MUHUMYMa (QyHK-
MU OJJHON MEPEMEHHOM.

AHanu3 nposiBICHHBIX YMEHUH
TIPU pelIeHuH KeiicoB, B X011
JIETIOBBIX UTD;

IIICBMEHHBIH KOHTPOJIb, aHATIH3
KavecTBa PelieHui mpodeccro-
HaJIbHBIX 3a/1a4 B KOHTPOJIbHBIX
paboTax; aHaJIH3 COACPIKAHMS




bl JINHEHHOH anreOpsI»

Tema 2.1 YucneHHbIE METOBI
pelIeHus 3a1a4 JIMHEHHOH all-
reOphl, BOSHUKAIOIIUX B TPOCK-
TUPOBAHUHU KOTHUTHBHBIX MO-
JieTiell peabHBIX IPOIIECCOB
Tema 2.2 Metozp! pemieHus
CHCTEM JIMHEWHBIX anredpanye-
CKHX YpaBHEHUH

Paznen Ne3 «Hucnennsie MeTo-
Il MATEMAaTHYECKOTO aHAIN3a)
Tema 3.1 Henuneiinsie anre6-
pandecKkre ypaBHEHUS U METO-
IIBl MX PEIIeHUs B 3aa4ax Ko-
THATHBHOTO IIPOEKTHPOBAHHS
Tema 3.2 Metoa npocToit ute-
pauuu pemeHus HeIUHEHHOTOo
YpaBHEHUS

Tema 3.3 UucneHHBIE METOABI
pelIeHHUs 3a/1a4 allPOKCUMa-
UM U HHTEPIIOIMPOBAHUS B
3aJa4aX KOTHUTUBHOTO IIPOEK-
THUPOBAHMUS IIPOLIECCOB

Tema 3.4 YucneHHast UHTEPIIO-
JISIIUS CIUTaHAMA

Tema 3.5 MeTop! OTHOMEPHON
MUHAMH3AIAN

Tema 3.6 MeTtoas1 MHOTOMED-
HOM MHHUMH3aLUH

Tema 3.7 MeTozbl YHCIEHHOTO
UHTETpUpoBaHus U tuddepen-
LPOBaHUS

Paznmen Ned «HucneHHsie MeTO-
IIpl pemieHns cuctem audde-
PEHLIMATBHBIX YPaBHEHHN
Tema 4.1 YucneHHoe pemeHne
3anaun Komu ans cucrem
OOBIKHOBEHHBIX IH(hepeHI-
QIBHBIX ypaBHEHUH

Tema 4.2 UncneHHbIE METOIBI
pelIeHHs] KpaeBbIX 3a/1a4 ¢ KO-
THUTUBHBIMH MOJEJISIMU peallb-
HBIX IPOIIECCOB

Mertozpl OUCKa MUHH-
MyMa (pyHKUIUH HECKOIb-
KUX NEPEMEHHBIX.
Mertonsl Pynre-Kyrra.
MertoJ IPOTOHKH JUTS
anmpOKCUMAIINH IIPABBI-
MU pasHocTIMU. OLeHKa
MOTPEIIHOCTH.

MeTtoa nIpOroHKH is
LIEHTPaJIbHO-PAa3HOCTHOMN
CXEMBIL.

npoQeccHoHaIbHO-
OPHUEHTUPOBAHHBIX 3CCE; TECTHU-
poBaHue (BBIITOJIHEHHUE TECTOBBIX
3aJaHuil); aHaIM3 3aIlIUT npodec-
CHOHAIILHO-OPHEHTHPOBAHHBIX
TIPOEKTOB;

OIIPOC HAa CEMHHAPCKUX 3aHATHAX,
3auere,

aHaJIM3 JIOKJIaJIOB Ha CEMUHAp-
CKHX 3aHATHAX; aHAIU3 3aLUThI
pedepatoB; aHaNM3 PELICHUS
KOHKPETHBIX PAKTUKO-
OPHEHTHUPOBAHHBIX CUTYAINH U
npodeccnoHaIbHO-TIPUKIIATHBIX
3aj1a4, aHaJIU3 BHIIIOJIHEHHS KOH-
TPOJILHBIX PaboT

WIIK-2.3. Bnanmetp CHCTEMHBIM
MOAXOMOM JUIsi BBIOOpA TEXHOJIO-
TMU  YIpaBlIeHHs TPeOOBaHUIMHY;
MIPE/ICTABICHUSIMUA HCXOJHBIX JIaH-
HBIX JUI1  pa3paboTKH  Iula-Ha
yIpaBiIeHHus TpeOOBAHUSAMH; CH-
CTEMOH COrJlacoBaHUSI B YacCTH
HHXEHEPHO-TEXHOJIOTHIECKOTO
obecniedeHnss IIaHa YIPABICHUS
TpeOOoBaHUAMHU c 3auHTEpe-
COBaHHBIMH CTOPOHAMHM

Pa3znen Nel «Teopus norper-
HOCTEH»

Tema 1.1 DnemeHTHI TEOPUH
MOTPENIHOCTEN B MaTeMaTHye-
CKOM 00€ecIe4eHnH KOTHUTHB-
HBIX TEXHOJIOTUH 1 TPOLIECCOB
Pasmen Nel «YuciaeHHBIE METO-
ITbI JINHEWHOHU anreOphI»

Tema 2.1 YncneHHbIE METOIBI
pelieHus 3a1a4 JIMHEHHOH al-
reOpbl, BOSHUKAIOIIUX B MTPOCK-
TUPOBAHUHU KOTHUTUBHBIX MO-
Jienied peanbHbIX POIIECCOB
Tema 2.2 Metoab! pemieHus
CHCTEM JIMHEHHBIX anredpande-
CKHX YpaBHEHUH

Pasnmen Ne3 «YuciaeHHBIE METO-
IIBI MATEMATHYECKOTO aHAIIA3a»
Tema 3.1 Henuneinsple anreo-
panyeckue ypaBHEHUS U METO-
JIbl UX PEIIeHUs B 3a/1a4ax KO-
THUTUBHOTO MPOSKTUPOBAHUS
Tema 3.2 Mertoa nmpocToit ute-
paluu pereHus: HeTHHEHHOTO
YpaBHEHUS

Tema 3.3 YuciieHHBIE METOBI
pelIeHus 3a7a4 anmnpoKcuMa-
UK U UHTEPIIOJIUPOBAHHS B
3aJlayax KOTHUTUBHOTO MPOEK-

ITocTanoBka 3a1a4u UH-
TEPIOJISIIIAY CTUIAHAMHE.
IoctpoeHune KyOHuUeCcKo-
ro crutaifHa. OueHka To4-
HOCTH UHTEPIIOJISIINN
CIUTalfHaMH.

ITocTanoBka 3a1a4u yuc-
nerHoro auddepeHmpo-
Banust. udpeperunpo-
BaHHE Ha OCHOBE MHOTO-
yieHa Jlarpamxka. Yuc-
nerHoe auddepeHnupo-
BaHHE Ha OCHOBE MHOTO-
qneHa HeroToHa.
IocTpoenune kyOudecko-
TO CIUTaifHa ISl KPaeBbIX
ycnoBwmit 1-ro pona.
[TocranoBka 3agaqu Tpu-
TOHOMETPHYECKOMN UH-
TECPIOIALUU.
[TocranoBka 3agaun yuc-
JIEHHOT'O MHTETPUPOBA-
Hus. [loctpoenue kBaj-

paTypHBIX (GOpMyI

AHanm3 IposIBICHHBIX HaBBIKOB
HIPY pEeIIeHNH KeilCoB, B X01e
JIETIOBBIX HID;

NHCHMEHHBIN KOHTPOJIb, aHAJIH3
Ka4ecTBa pPelIeHUi mpodeccro-
HaJIbHBIX 33/1a4 B KOHTPOJIBHBIX
paborax;

aHAIIN3 COJepKaHuUs IpodeccHo-
HaJIbHO-OPHEHTHPOBAHHBIX ICCE;
TECTHPOBAaHUE (BBIOIHEHUE Te-
CTOBBIX 3aJ[aHUi);

aHaJIN3 3alIUT NPO(deCCHOHANBHO-
OPHEHTHUPOBAHHBIX MPOEKTOB;
OIIPOC HAa CEMHHAPCKUX 3aHATHSAX,
3adere, SK3aMeHe;

aHaJIN3 JJOKJIAJ0B Ha CEMHHAp-
CKHX 3aHATHAX;

aHaAJIN3 3aIIUTH pedepaToB; aHa-
JIM3 PEIICHNS] KOHKPETHBIX MpaK-
TUKO-OPUEHTUPOBAHHBIX CUTYa-
Ui 1 PO eCcCHOHATIBHO-
NpUKIAQJHBIX 3a1a4, aHaJIu3 BbI-
TIOJTHEHUSI KOHTPOJIBHBIX paboT




TUPOBAHUS MPOLECCOB
Tema 3.4 YucneHnHas UHTEpIIO-
JISILUS CTUTAaHAMA

Tema 3.5 MeTozs! ofHOMEpHON
MUHAMH3AIHAA

Tema 3.6 Metoabl MHOTOMEp-
HOM MHHUMU3aIUH

Tema 3.7 MeTOoIBI YHUCIEHHOTO
UHTerpupoBaHus u nuddepen-
LUPOBAHUS

Paznen Ned4 «Hucnennsie MeTo-
IbI pereHus cuctem audde-
PCHIMATBHBIX YPaBHEHHN
Tema 4.1 YucnenHoe peuieHue
3agaun Komm st cucrem
OOBIKHOBEHHBIX IH(hepeHIn-
aNbHBIX YpaBHEHUI

Tema 4.2 YucneHHBIE METOABI
pelIeHUs KpaeBbIX 33134 € KO-
THUTUBHBIMH MOJEJISIMHU peajlb-

HBIX IPOLECCOB

[TK-3. CiocoOGHOCTh MPUME-SATh CUCT!

TCXHUYCCKOI'O 3a/IaHUs Ha pa3pa60T1<y I/IH(i)OpMaL[HOHHOﬁ CUCTCMbI

€MHBII TOIXO0J )i COCTABIEHHS TEXHUKO-3KOHOMHYECKOTO 000!

CHOBAaHMA IMPOCKTHBIX peH_IeHI/Iﬁ n

WIIK3.1. 3Haer BO3MOXKHOCTH
tunosoit WC; mpenmerHyro o00-
JacTh  aBTOMATH3AIMU; METOJIBI
BBIIBJICHUSI TPeOOBaHMIA; TEXHOIIO-
MU MEXJIMYHOCTHON U IpyNIoBOH
KOMMYHHKAIIUM B JIe-JIOBOM B3au-
MOZEHCTBHN, OCHOBBHI KOH(IHMKTO-
JIOTUH; TEXHOJIOTHH TOJTOTOBKH U
MIPOBEACHUS TIPE3EHTalui; apXu-
TEKTYpY, YCTPOUCTBO M (YHKIHO-
HUPOBAHUE BBIYHUCIUTENBHBIX CHU-
cTeM; KOMMYHHUKAI[HIOHHOE 000py-
JIOBaHUE; CETEBBIC MPOTOKOIIBI, OC-
HOBBl COBPEMEHHBIX OIIEpalMOH-
HBIX CHCTEM; OCHOBHI COBPEMEH-
HBIX CHCTEM YIpaBJIeHHs Oa3aMu
JTAHHBIX; YCTPOHCTBO M (YHKIHO-
HUpoBaHME coBpeMeHHBIX UC;
COBpEMEHHBIE CTaHAApTHl HH}OP-
MAaIHOHHOTO B3aMMO/ICHCTBUS
CHCTEM; MPOTrpaMMHBIE CPEJICTBA U
1aThOpMBI HHQPaCTPYKTypHI
HH(OPMAITHOHHBIX TEXHOJIOTHI
OpraHu3aluii; COBpEeMEHHBIE I0JI-
XOJIbI ¥ CTAHAAPTH aBTOMATH3ALNH
opranmzanuu (Hampumep, CRM,
MRP, ERP..., ITIL, ITSM); ocHo-
BBl TEOPHH CHCTEM H CHCTEMHOTO
aHanM3a; METOJWKH OIMCAHHUSA W
MOJZIETUPOBAHUS OusHec-
MIPOLIECCOB, CPEJCTBA MOJEIHPO-
BaHMsI OM3HEC-TIPOIIECCOB; CHCTe-
MBI KJIacCH(UKAUM U KOAWUPOBa-
HUA WHQOpMAIMM, B TOM YHCIE
MIPUCBOEHHE KOJOB JIOKyMEHTaM H
JJIeMEHTaM CIPaBOYHHKOB; OTpac-
JeBasi HOPMATHBHAs TEXHUUYECKast
JAOKYMEHTalUs, HUCTOYHUKH HUH-
dopmaiuy, HEOOXOIUMOW ISt
npodeCcCHOHATBHOM AEATCILHOCTH;
COBPEMEHHBIN OTEYECTBEHHBI U
3apyOeXHBI OIBIT B Tpodeccro-
HaJIbHOH JIeSATENBHOCTH; (hOPMHPO-
BAaHWE W MEXaHU3MBI PHIHOYHBIX
MIPOLIECCOB OPTaHM3AINH; OCHOBEI
MCHC/PKMCHTA, B TOM 4YHCIIEC MC-
HE/DKMEHTa  KadeCTBa; OCHOBBI
OyXralTepcKkoro y4dera ¥ OTYETHO-

Paznen Nel «Teopust norpeni-
HOCTEN»

Tema 1.1 DnemMeHTHI TEOpUH
MOTPELIHOCTEN B MaTeMaTnuye-
CKOM 00ecreYeHHH KOTHUTHUB-
HBIX TEXHOJIOTUH U IPOLIECCOB
Pazgen Nel «HucieHHBIE METO-
II61 IMHEWHOH anreOpb»

Tema 2.1 YucneHHBIE METOABI
pelieHus 3aa4 JIMHEHHOH an-
reOpbl, BO3HUKAIOIMINX B IIPOEK-
TUPOBAHUHU KOTHUTUBHBIX MO-
JIeNiel peanbHBIX IPOLIECCOB
Tema 2.2 Metozp! penieHus
CHCTEM JIMHEWHBIX anredpanye-
CKUX YpaBHEHUH

Paznen Ne3 «HucnenHsie MeTO-
Tl MATEMATHYECKOTO aHAIN3a)
Tema 3.1 Henuneiinsie anred-
pamyeckre ypaBHEHUS H METO-
JIbl MX PELCHHUS B 3a/1auax Ko-
THUTHBHOTO TIPOEKTUPOBAHHUS
Tema 3.2 Metoa nmpocToit ute-
pauuu pereHus HeIuHeHHOro
ypaBHEHUs

Tema 3.3 UncneHHBIE METOABI
peIIeHNs 3a/1a4 alIPOKCUMa-
UM 1 HHTEPIIOINPOBAHUS B
3a/1auaX KOTHUTHBHOTO MTPOEK-
TUPOBAHUS NPOLIECCOB

Tema 3.4 YucneHHast UHTEPIIO-
JISIMA CIUIaiHaAMU

Tema 3.5 Metoabl 0AHOMEPHOM
MUHAMH3AIHAN

Tema 3.6 Metoabl MHOTOMEp-
HOW MHHUMHU3AIHH

Tema 3.7 MeTo1bl YHCIIEHHOTO
MHTErpUpoBanus u quddepeH-
LUPOBAHUA

Paznen Ne4 «UucnenHsle MeTo-
eI pereHus cuctem audde-
PEHIMATBHBIX YPaBHEHHN
Tema 4.1 YucnenHoe peuieHue
3amaun Komm miist cucrem
0OBIKHOBEHHBIX A hepeHIn-
aJIbHBIX ypaBHEHUIH

Tema 4.2 UncneHHbIE METOIBI
peLIeHHs KpaeBbIX 3a1a4 ¢ KO-

CTH opraﬂusaunﬁ; OCHOBBI HaJIOI'O-

THUTUBHBIMU MOJCIIAMU pCaJlb-

O600menHas popmyna
Tpanenuu. O6o0IeHHas
¢dopmyna CumIicoHa.
[onsTHE MPUOIKEHHO-
ro pemenus CJIAY.
OOyCIOBICHHOCTD CH-
CTEMBI U MaTPHUIIBI CHCTE-
MBI

ITonsiTre o yacTHOM npo-
Oneme COOCTBEHHBIX 3Ha-
yeHuil. CTenieHHO# Me-
TOII.

ITonsiTHe 0 MOJIHOM MPO-
O1eMe COOCTBEHHBIX 3Ha-
yeHuil. Metoap! pere-
HHSI.

[ToHsiTHE O YUCTIEHHOM
petennu 3aaaun Komm.
Merton Diinepa pemmenns
3anaun Komm.

Y CTHBII KOHTPOJIB/ OIPOC HA
CEMUHAPCKMX 3aHATHAX, 3a4eTe,
9K3aMeHe;

aHaJIM3 JIOKJIaJIOB Ha CEMUHAp-
CKHX 3aHATHSX; aHAIN3 3alIUTHI
pedepaToB; aHAIIN3 3aIUTHI IIPO-
€KTOB; IPMEHEHHE TeOpeTHYIe-
CKUX 3HaHW Mpu aHanm3e (pas-
00pe) KOHKPETHBIX MMPAKTHKO-
OPHUEHTUPOBAHHBIX CUTYALUH 1
pohecCHOHANBHO-TIPUKIIATHBIX
3a/1a4, aHAJIM3 UCTIOJIB30BaHHs
TEOPEeTHYECKHUX 3HaHUH B IIpoLeC-
Cce peleHus KeicoB, B X0JIe Ae0-
BBIX HID;

MHCHMEHHBIN KOHTPOJIb, aHAJIH3
COJIepKaHMs ICCE; TECTUPOBAHUE
(BBITIOJTHEHHE TECTOBBIX 3aaHUI)




BOTO 3aKoHOJaTesbcTBa Poccuii-
ckoit Penepannu; OCHOBBI YIPaB-
JICHYECKOTO yd4eTa; OCHOBHI (u-
HAHCOBOTO y4eTa U OI0KeTHpOBa-
HUS; OCHOBBI MEXITyHapOIHBIX
CTaHIapTOB (PMHAHCOBOI OTYETHO-
ctr (MC®O); ocHOBHI yIpaBIeHUS
TOProB-JIed, MOCTaBKaMH M 3ama-
CaMH; OCHOBBI OPTaHU3ALUM IPO-
U3BOJICTBA; OCHOBBHI  YIPaBICHUS
B3aHMOOTHOIIECHUSIMHU C KITHEHTAMH
n 3akazunkamu (CRM); OCHOBBI
YIIPaBJIEHHs IEPCOHATIOM, BKIJIIOYAst
BOIIPOCHI OIUIATHl TpPYyJa; OCHOBEI
TEOPHH YIPABIHUS, COBPEMEHHBIE
HHCTPYMEHTHI M METOJBI YIIpaBile-
HUs OpraHM3alued, B TOM dHCIE
METOJIbI IUIAHHUPOBAHUS JESTElNb-
HOCTH, pacipeeraeHus opyIeHHH,
KOHTPOJS WCIIOMHEHHUS, TPUHSITHUS
peuIeHuii; METONOJOTHS BEICHHUS
JIOKyMEHTO00OpOoTa B opra-
HU3aLHAX; WHCTPYMEHTBI M METO-
Bl ompeneneHus (UHAHCOBBIX M
MIPOM3BOJCTBEHHBIX  IOKa3aTesel
JIeATETBHOCTH OPTaHH3aINN; OCHO-
BBl OPraHU3ALHOHHON JHArHOCTHU-
KH; HTHCTPYMEHTBI I METOJIBI MOJie-
JTUPOBAHUS OM3HEC-TIPOIIECCOB
OpTaHM3alNK; OCHOBBI PEHH)KUHU-
puHTra OW3HEC-TIPOLIECCOB OpraHH-
3aIUy; YIpPaBICHUE COJEpKaHHEM
MIPOEKTa JOKYMEHTHPOBAaHHE Tpe-
OOBaHMI, aHANK3 MPOAYKTA, MOJE-
pHpyeMBble COBELIAHUS; KyNbTypa
peun; mpaBWiIa AENOBOH Meperuc-
KH.

HBIX IIPOIIECCOB

HIIK-3.2 Ymeer npoBOIUTH Iepe-
TOBOPBI; IIPOBOAUTH IPE3CHTALUU;
MOJrOTaBIMBaTh IMPOTOKOJBI Me-
PpOTPUATHIA.

Paznen Nel «Teopus morperm-
HOCTEN»

Tema 1.1 DnemeHTHI TEOPUH
MOTPEIIHOCTEN B MaTeMaTnuye-
CKOM 00ecIieueHHH KOTHHTHB-
HBIX TEXHOJIOTUH 1 TPOLIECCOB
Pa3znen Nel «Hucnennsie meto-
TIbI JINHEHHOU anreOpbI»

Tema 2.1 YUncneHHbIE METOIBI
pelieHus 3a7a4 JIMHEHHOH ai-
reOpbl, BOSHUKAIOIIUX B MTPOCK-
TUPOBAaHUHU KOTHUTUBHBIX MO-
Jieneit peanbHbIX IPOIECCOB
Tema 2.2 MeTozp! pemenus
CHCTEM JIMHEHHBIX anredpande-
CKUX YpaBHEHUH

Paznen Ne3 «Yucnennsie Mmeto-
JIbIl MATEMAaTUYECKOT'O aHAIIN3a»
Tema 3.1 Henuneiinsie anreo-
pamyeckre ypaBHEHUS H METO-
IIbI MIX PEIICHHUS B 3a/1a9aX KO-
THUTHUBHOTO MPOSKTHPOBAHHS
Tema 3.2 Metoa nmpocToit ute-
paluu pereHus: HeTHHEHHOTO
YpaBHEHUS

Tema 3.3 UncneHHbIE METOIBI
pelIeHus 3a7a4 anmnpoKcuMa-
WX U UHTEPIIOJIMPOBAHUA B
3a/1a4aX KOTHUTHBHOTO MTPOEK-
THPOBAHUS MPOIECCOB

Tema 3.4 UncneHHas HHTEPIIO-
JSHS CTUIaHAMHA

Tema 3.5 MeToabl 0OAHOMEPHOM
MUHUMMU3ALUU

Tema 3.6 Metobl MHOTOMEp-

Meron I'anepkuna.
Merton koytoKanuii.
Merton ceTok Ui OHO-
POAHBIX YpaBHEHUH Na-
pabouecKoro Tuma.
YcTOoWYMBOCTD IBHOW U
HESIBHOM CXeM.

MeToa IpOrOHKH ISt
OJTHOPOJIHBIX YPaBHEHHIA
napaboJIMYecKoro TUIa.
Merton ceTok [is ypaB-
HEHHI TUTIepOOTIIMYECKOTO
TUTIA

AHanu3 NposBIECHHBIX YMEHUI
TIPU peLIeHUH KeiCOoB, B X0Ie
JIETIOBBIX HID;

MMUCHMEHHBIH KOHTPOJIb, AaHAITU3
KavecTBa peureHni npodeccro-
HAJIBHBIX 33/1a4 B KOHTPOJIBHBIX
paboTax; aHaIN3 COJePIKAHHS
npo¢eccHoHaIBHO-
OPHEHTHUPOBAHHBIX 3CCE; TECTH-
poBaHUe (BBIOJIHEHNE TECTOBBIX
3aJlaHui); aHaJIKU3 3aIUT npodec-
CHOHAITbHO-OPHEHTHPOBAHHBIX
MTPOEKTOB;

OIPOC Ha CEMUHAPCKUX 3aHATHAX,
3aUere,

aHaJIN3 JIOKJIAJI0B HA CEMHHAp-
CKHX 3aHSATHSIX; aHAIN3 3aLIUTHI
pedeparoB; aHATHM3 PELICHUS
KOHKPETHBIX IIPAKTHUKO-
OPHEHTUPOBAHHBIX CUTYAIMH 1
podeCcCHOHaTEHO-IPUKIIAHBIX
3aj1a4, aHaIKM3 BBIITOJHEHHSI KOH-
TPOJIBHBIX PaboT




HOM MUHUMHM3ALUU

Tema 3.7 MeTo1bl UUCACHHOTO
uHTerpupoBanus u nuddepen-
LUPOBAHUS

Pasnmen Ne4 «HuciaeHHBIE METO-
II61 penreHnst cucteM audde-
PECHIMATBHBIX YPaBHEHHN
Tema 4.1 YucnenHoe peeHue
3amauun Koru mjst cuctem
0OBIKHOBEHHBIX Au(hepeHn-
albHBIX ypaBHEHUI

Tema 4.2 YncaeHHbIE METOIBI
peIIeHHs KpaeBbIX 3a/1a9 C KO-
THUTUBHBIMH MOJICTISIMU peallb-
HBIX TIPOIIECCOB

UIIK 3.3. BrmageeT OCHOBaMHU BbI-
SIBICHUS. TEPBOHAYAIBHBIX Tpedo-
BaHMi 3aka3zunka Kk MC; cucremoi
WHPOPMUPOBAHUS  3aKa3uuka o
BO3MOXKHOCTSIX THHoBoii HC wu

BapHaHTaXx e¢  Moau(pHUKaINU;
onpeeNeHUIMU BO3MOKHOCTEH
noctkenus coorBerctBus  MC
MepBOHAYATIHLHBIM TpeOOBaHMSIM

3aKa34yMKa; OCHOBAMH COCTABICHHS
MPOTOKOJIOB TIEPETOBOPOB C 3aKa3-
YHUKOM

Paznen Nel «Teopus morper-
HOCTEH»

Tema 1.1 DnemeHTHI TEOpUH
MOTPELIHOCTEN B MaTeMaTHye-
CKOM 00ecredeHIH KOTHUTHUB-
HBIX TEXHOJIOTHH 1 TIPOIIECCOB
Paszgen Nel «HuciaeHHBIE METO-
II6l IMHEWHOH anreOpb»

Tema 2.1 YUncneHHbIE METOIBI
pelieHus 3aa4 JIMHEHHOH an-
reOpBbl, BO3HUKAIOMNX B IPOEK-
THPOBAaHUH KOTHUTHBHBIX MO-
Jieneit peanbHbIX IPOLECCOB
Tema 2.2 Metozp! penieHus
CHCTEM JIMHEWHBIX anredpanye-
CKUX YpaBHEHUH

Paznen Ne3 «HucnenHsie MeTo-
JIbI MATEMAaTHIECKOTO aHAIN3a)
Tema 3.1 Henuneiinsie anre6-
pandecKkre ypaBHEHHUS U METO-
JIBI MX PEIICHUs B 3aa4ax KO-
THUTHBHOTO IIPOEKTHPOBAHHS
Tema 3.2 Metoa npocToit ure-
paLyy pemeHus HelNMHEeHHOTo
YpaBHEHUS

Tewma 3.3 UncneHHbIe METOABI
pelIeHns 3a/1a4d anmpoKCuMa-
I[Y ¥ MHTEPIIOINPOBAHUS B
3a7a4ax KOTHUTUBHOTO TTPOEK-
TUPOBAHUS NPOLIECCOB

Tema 3.4 YucneHHast UHTEPIIO-
TSI CIUTaHAMM

Tema 3.5 Metoabl 0AHOMEPHOM
MHHUMHI3a1UH

Tema 3.6 MeToas1 MHOTOMED-
HOW MUHAMM3ALUN

Tema 3.7 MeTo/IbI YHCIIEHHOTO
HHTErpUpoBaHus 1 tuddepen-
LUPOBaHUS

Paznen Ned4 «HucnenHsle MeTo-
IIbl peneHns cucteM audde-
PEHIMABHEIX yPaBHEHHI
Tema 4.1 YucnenHoe peuieHue
3agaun Komn st cucrem
0OBIKHOBEHHBIX A DHepeHIH-
QIBHBIX yPaBHEHUH

Tema 4.2 UncneHHbIE METOIBI
peLIeHUs KpaeBbIX 3a1a4 C KO-
THUTUBHBIMU MOJECIIAMU pE€aib-
HBIX IPOLIECCOB

Brruucnenue o0paTHBIX
MAaTpHI] C TOMOIIBIO Me-
tona 'aycca.

UYucneHHoe peleHue
3agaun Komm myst cucte-
MBI T hepeHIanbHbIX
ypaBHEHUH NepBOro Ho-
psinka. UucieHHble MeTo-
Ib1 perneHns quddepen-
LUATBHOTO ypaBHEHUS N-
TO TOPSIIKA U CHCTEMBI
muddepeHIaTbHBIX

YpaBHEHUI N-TO MOPSAIKA.

Vcnonb3oBanue MeTosa
CETOK JUIS YUCIEHHOTO
pelIeH s ypaBHEHHUIT B
YaCTHBIX TIPOU3BO/IHBIX.
CeTouHBIH METOJ JUISt
3anaun Aupuxie s
ypaBHeHus Ilyaccona.
Oco0eHHOCTH amIpoKCH-
MaluH KPUBOJIUHEHHBIX
TpaHUIL.

O1eHKa MOrpenIHOCTU
MHOTOYJICHHOH MHTEPIIO-
JSIIAHL.

CpaBHEHHE TOYHOCTH
KBaJpaTypHBIX HOPMYIL.
Brruncnenue unrerpanos

Metogamu Mounre-Kapio.

6.

AHanu3 NposIBICHHBIX HaBBIKOB
TIpH pEIIEHUN KENCOB, B X011
JETOBBIX UTD;

MUChMEHHBIH KOHTPOJIb, aHAIIN3
KavecTBa penIeHni mpodeccno-
HaJIBHBIX 33/1a4 B KOHTPOJIBHBIX
paborax;

aHaJIN3 coJiepKaHus IpodeccHo-
HaJIbHO-OPHEHTHPOBAHHBIX ICCE;
TECTHPOBAHUE (BBIOTHEHUE Te-
CTOBBIX 3aJ[aHUN );

aHAJIN3 3aMUT Ipo(dhecCHOHANBHO-
OPHEHTHPOBAHHBIX MIPOEKTOB;
OIIPOC Ha CEMHHAPCKUX 3aHATHAX,
3a4ere, SK3aMeHe;

aHaJIN3 JJOKJIAJI0B Ha CEMHHAp-
CKHX 3aHATHSAX;

aHAIIN3 3aIIUTHI pedepaToB; aHa-
JIM3 PeIICHUsI KOHKPETHBIX PaK-
THKO-OPHEHTHPOBAHHBIX CUTYa-
it 1 mpoeccroHanbHO-
TIPUKJIATHBIX 337124, aHaJIH3 BbI-
TIOJTHEHWSI KOHTPOJIBHBIX paboT

7.2.11epeyeHnb BONPOCOB /1JIsl MOATOTOBKH K MPOMEKYTOYHOMH aTTeCTAMI
(ax3amen)
1. HcTOYHMKHM M TUIBI IOTPELIHOCTEH. AOCOIIOTHAS M OTHOCHTEIJIbHAS TOTPEIIHOCTb.
2. Tlpsimas 3agaua Teopun norpemHocTeid. OOpaTHas 3a1a4a TEOPHHU TOTPELITHOCTEH.
3. ITlonsTue 00ycIIOBICHHOCTH 3aa4H.
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10.
11.

12.
13.
14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.

34.
35.
36.
37.
38.

39.
40.
41.
42.
43.
44,
45,

46.
47.
48.

[TocranoBka 3agaun uHTEpHOIAIMH. HTEpHOAAIMOHHBIA MHOTOUNEH Jlarpanxka.

[ToHsATHE O KOHEUHBIX PA3HOCTSIX. IHTEPIOIAIIMOHHBINH MHOTOWIeH HhtoToHa 1-T0 1 2-T0 pona.

OrneHka NOrpenHOCTH MHOTOWIEHHOW HHTEPIONALNH.

OO0ycnoBICHHOCTD 3a/1a41 MHOTOWICHHON HHTEPIOIALIUH.

[locranoBka 3amaun nHTEpHOIINHA crutaiiHamMu. [locTpoenne KyOndeckoro cruraitHa. OneHKa TOYHOCTH
WHTEPHOJISILUY CIUIaitHaAMHU.

[NocTpoenne kyOnyecKkoro crutaifHa Juist KpaeBbIX yCIoBUH 1-ro poxa.

MeTo1 MPOTOHKY JTSI PEIIEHHs] CUCTEM, BOSHUKAIOIINX MTPH MTOCTPOCHNHU KyOMYECKOTO CIiiaifHa.
[TocTanoBka 3amaun yncineHHoro nuddepennupoanus. Jnddepennnpopanue Ha 0CHOBE MHOTOWIeHA Jla-
rpamxka. YucnenHoe nuddepeHunpoBaHie Ha 0CHOBE MHOTOWIeHa HploToHa.

[TocranoBKa 3aaun TPUTOHOMETPUUYECKON HHTEPIIOIALIUH.

Mmuorounensl UeOsimieBa. CBs3b MEXIYy TPUTOHOMETPUIECKON U alTeOpandecKoi HHTEPIIOISIHEH.
CgoiicTBa anreOpanyueckoil MHTEPIOJSIMY C Y3IaMH B HYJISIX MHOTOWICHA T n+1(X). AJTOPUTM BBIYHKCIIC-
HUS 3HaYCHUI MHOTOUWIeHA Py (X, T).

[TocranoBka 3amaun YnciIeHHOTO HHTETpUpoBaHus. [locTpoeHne kBaapaTypHBIX (popMyIt.

Ksanparypusie popmynsr Herotona-Koreca. O6o0menHas popmyma mpsMoyTroIbHAKOB.

O06o06menHas Gopmyna Tpamneruu. O6o0eHHas Gpopmyna CuMIIcoHa.

CpaBHeHHE TOYHOCTH KBaApaTypHbIX (hopmy:. Beruncnenne unrerpanos Meronamu MonTe-Kapio.
ITocTanoBKa 3a1auu YUCICHHOTO pELICHUs YpaBHEHUNH. MEeTO T TOJIOBUHHOTO AEJICHUSL.

MeTton xopa U1 pelieHusl ypaBHEHUH.

MerTton kacaTenbHBIX IS PELIeHHs ypaBHEHUI.

Meroa urepanuil.

[Nonstre npubmmkennoro pemerns CJIAY. OOyclIoBIEeHHOCTh CHCTEMBI M MATPHUIIBI CHCTEMBI.

Merton I'aycca pemenus CJIAY.

Merton 'aycca-XKopnana pemenust CJIAY. Beraucienue onpenenurened ¢ moMmomrsio Metoa ["aycca.
Brruncnenne oOpaTHBIX MaTpHI] ¢ TOMOIIBIO MeTona ['aycca.

Meton oproronanuzauuu pemienus CJIAY.

Merton npoctoii urepauuu permenus CJIAY.

Meron 3eiinens pemenus CJIAY.

ITocTanoBKa 33/1a4i YUCIEHHOTO PELICHUS CUCTEMbI HEJIMHEWHBIX YpaBHEHUN. MeTo | IpOCTON UTepauu.
[TonsiTue o0 yacTHO# MpoGiieMe COOCTBEHHBIX 3HaYeHUN. CTETICHHON METO/I.

[TonsiTre o moMHOM MTPOOIIeMe COOCTBEHHBIX 3HAYEHUH. METOTBI pemeHMs..

[locranoBka 3amaun O6e3ycioBHOM onTuMu3anuu. [loHsTHE yHUMOMaTbHOCTH QyHKIUK. YncieHHoe perie-
HUE N-MEPHBIX CHCTEM HENMHEHHBIX YpaBHEHHU ¢ TOMOIIBIO METO/IOB N-MEPHON MUHUMH3AIIIH.

MerTo/ ckaHUpPOBAaHUS MTOMCKAa MUHUMYMa (DYHKITUH OJHOM ITepeMEeHHOM.

MeTo e Torcka MUHUMYMa (DYHKIIHIA HECKOJILKUX ITIEPEMEHHBIX.

[TonsTre o yncnenHoM pemenuu 3anadu Komm. Meton Diinepa pemenws 3agauu Kormm.

Mertonast Pynare-Kyrra.

UucnenHoe perienne 3agauu Komm mis cuctemMsl audQepeHInanbHbIX YpaBHEHUH IEpBOTO mopsinka. Yuc-
JIHHBbIE METO/IbI penieHus JudQepeHIInaTb-HOro YpaBHEHHs N-TO MOPsIKa U CHCTEMBI TuddepeHInaTbHBIX
YPaBHEHUM N-TO NOPSAJKA.

[TocraHoBKa 3a7]a9M YUCIEHHOTO PEIIEHUs KPaeBhIX 3a7a4. MeTo CTpeibObI.

[TocTanoBka 3a1auu pa3sHOCTHOM aNMpPOKCUMALMA UCXOAHOM KpaeBoi 3aauu. OLieHKa IOrPEIIHOCTH.
MeTo1 MPOTOHKH JIS alllIPOKCUMAIUH NPaBbIMU pa3HOCTAMH. OIeHKa MOrPEIIHOCTH.

MeTo1 TPOTrOHKH AJisl LIEHTPAJIbHO-PA3HOCTHOM CXEMBI.

Merop I'anepkuna.

Meroa KoJU10Kauii.

Hcnonp3oBanne MeTO/1a CETOK ISl YUCICHHOTO PEICHUS] YPaBHEHUH B YaCTHBIX MPOU3BOIHBIX. CeTOUHBIH
MeTox i 3aaaun dupuxie 1 ypasaenus [lyaccona. OcoOeHHOCTH allpOKCUMAIMHA KPUBOJIMHEHHBIX
TpaHuLl.

Mertoa ceToK TSl OTHOPOIHBIX YpaBHEHUH MapaboINIecKOro THIA. Y CTOMYMBOCTD SIBHOW U HESIBHOM CXEM.
MeToa nIpOroHKH AJisl ONHOPOAHBIX YpaBHEHHH MapaOOIMuecKoro THIIA.

MeToz ceToK Uil ypaBHEHHH rUIepOOoIMYecKoro THIa.

7.3. Onucanune nokasareseii 1 KpUTepUeB OLIEHUBAHUA C(POPMHUPOBAHHOCTH KOMIIETEHIIU I
Ha Pa3JIHYHbIX 3TANAaX UX (OPMHUPOBAHNSA; IIKAJIbI U NPOLEAYPHI OLICHUBAHUSHA

7.3.1. OneHuBaHMe OTBETOB HA BOMPOCHI U BbITIOJTHEHUSI 321aHNUI JJ1 TEeKYlIei U mpoMe-
JKYTOYHOM aTTecTalum



[Tpu o1ieHKe 3HAHHI YIUTHIBACTCS YPOBEHb C(HOPMUPOBAHHOCTH KOMIICTCHITHH:

1. YpoBeHb yCBOGHUSI TEOPETHUYECKHUX TOJOKEHUHN JNUCHUIUINHBI, MPABUIHHOCTh (POPMYIUPOBKHU
OCHOBHBIX MOHSATUN ¥ 3aKOHOMEPHOCTEM.

2. YpoBeHb 3HaHUS (PAKTUYECKOTO MaTepHuaia B 00beMe IpOrpaMMBl.

3. Jloruka, CTpyKTypa U ITpaMOTHOCTh M3JI0’KEHHS BOIIPOCa.

4. YMeHue cBs3aTh TEOPHUIO C MPAKTUKOM.

5. YMenue nenath 0000IIECHHS, BRIBOKI.

[IIxaja oneHUBAHNUSA HA DK3aMeHe

Onenka Kputepun BoicTaBIeHUs] OLIEHKH

OtimaaO OO0yJaroImuics TODKEeH:

- IPOAEMOHCTPUPOBATH TIyOOKOE M MPOYHOE YCBOEHHME 3HAHMH IPOTPaMMHOIO
MaTepuana;

- ICUEPIBIBAIOLIE, [T0CIIEI0BATEIIEHO, TPAMOTHO U JIOTHYECKH CTPOMHO U3JI0KUThH
TEOPETUUYECKUI MaTepua;

- IPaBUJIbHO (POPMYIIMPOBATH ONPEIEICHUS,

- IPOIEMOHCTPUPOBATH YMEHHSI CAMOCTOSTEIBHOM PadOTHI C TUTEPATYPOH;

- YMETh CIeNaTh BBIBOABI 10 W3J1araeMOMYy MaTepuay.

Xoporro OO0yJaroImuics TOIDKEH:

- IPOIEMOHCTPUPOBATH IOCTATOYHO MOJHOE 3HAHUE MTPOTPAMMHOI0 MaTepraa;

- IPOJICMOHCTPHPOBATH 3HAHHE OCHOBHBIX TEOPETHYECCKUX TTOHATHIA;

JOCTaTOYHO IOCIIEI0BATENHHO, TPAMOTHO U JIOTHYECKU CTPOMHO M3JaraTh Mare-
pua;

- IPOAEMOHCTPUPOBATh YMEHHUE OPUEHTUPOBATHCS B JINTEPATYPE,

- YMETh CIenaTh J0CTaTOYHO 00OCHOBAHHBIE BBIBOJIBI 110 U3JIaraeMoOMy
Marepuainy.

Y 10BJIETBOPUTENBHO OO0yuaromuiics T0IKeH:

- IPOIEMOHCTPUPOBATH O0IIIee 3HAHNE N3yYaeMOro MaTepHaa;

- I0Ka3aTh O0Ilee BlaleHUE OHITUHHBIM allapaToM JUCLUILUINHBL;

- YMETb CTPOUTH OTBET B COOTBETCTBHH CO CTPYKTYPOH H371araeMoro BOIpoca;

- 3HaTh OCHOBHYIO PEKOMEHAYEMYIO IPOrpaMMOil yueOHYI0 JIUTEpaTypy.

HeynosnerBopurenbHO OO0yyJaroIuics JeMOHCTPUPYET:

- He3HaHWe 3HAYNTENBHOMN YacTH MPOrpaMMHOT0 MaTepHaa;

- HE BJIaJIeHUE MMOHATHIHBIM arllapaToM JUCIHILINHEL;

- CYIIECTBEHHBIE ONIMOKH MPU U3JI0KEHUH yUeOHOTO MaTepHralia;

- HEYMEHHUE CTPOUTH OTBET B COOTBETCTBUHU CO CTPYKTYPOU M3JIaraeMOT0 BOIPOCa;
- HEyMEHHE JIeJIaTh BBIBOJIBI 10 M3JIaraeMOMY MaTepHaly.

7.4. METOAUYECKHE MATEPUAJIbIL, ONPEAEJAIOHNIHUE IPOLUELYPbI ONEHU-
BAHWA 3HAHUHW, YMEHNH, HABBIKOB U (UJIN) OIIBITA JTEATEJTbHOCTH, XAPAK-
TEPU3YIOIIUX DTAIIBI ®POPMUPOBAHUA KOMIIETEHIIUN.

KauecTBo 3HaHWI XapakTepu3yeTcs CHOCOOHOCTHIO OOYYaIOIIErocsi TOYHO, CTPYKTYPUPOBAaHHO U
YMECTHO BOCHPOM3BOAMTH HH()OPMAIMIO, TIOYUYECHHYIO B MIPOLECCE OCBOSHHS AWCLUILIMHEL, B TOM BUAE, B KO-
TOPOM OHa ObLiIa M3JI0KE€Ha B y4eOHOM M3JJaHUH WIIH ITPENOAaBaTENIEM.

YMeHusi, Kak IpaBuiio, (popMHUPYIOTCA Ha 3aHATHSIX CEMHUHAPCKOTO THIA. 3a/laHus, HalpaBieHHbIE Ha
OLIEHKY YMEHHM, B 3HAYUTEIBHON CTENeHH TPEeOYIOT OT 00ydYaromerocs: MposBICHUS] CTEPEOTUITHOCTH MBIIILIe-
HUSI, T.€. CHOCOOHOCTH BBIIOJIHUTH PadOTy 1Mo o0paslam, ¢ KOTOpPEIMU OH paboTai B mpouecce odyuenus. [lpe-
moaaBaTeib )K€ OLCHUBACT CBOCBPEMCHHOCTE U IMPABUJIBHOCTD BBINIOJTHCHUA 3a1aHH.

HaBbIkn MOXHO TpaKkTOBaTh KaK aBTOMATH3MPOBAHHBIE YMEHUS, PA3BUTHIE U 3aKPEIUICHHBIE OCO3HAH-
HBIM CaMOCTOATEJILHBIM TpyAOM. HaBbiku popMupyroTcsi Mpu caMOCTOSTEILHOM BBIITOJTHEHUN O0YUYaIOMIUMHUCS
MMPAKTUKO-OPUCHTHPOBAHHBIX 3a11aH1/n71, MOACITUPYIOUINX PECHICHUE UM ITPONU3BOACTBCHHBIX U COUUOKYJIBTYPHBIX
3aja4 B COOTBETCTBYIOIIEH 00JIacTH MPodeccCHOHaNbHOMN JeSITEeNbHOCTH, KaK MPABUIIO, TIPU BBIMOJIHEHHU JI0-
MAaIllHUX 33/1aHUH, KypCOBBIX MPOEKTOB (padoT), HAyYHO-HUCCIEAOBATEILCKUX paboT, MPOXOXKICHUN NMPaKTHK,
nmpu pa60Te WHAWUBUAYAJIbHO UJIU B COCTAaBE I'PYIIILI U T. 1.




YCTHBII Ompoc — 3TO NpoLEAypa, OpraHN30BaHHas Kak cHenralbHas Oecena MpenojaBarens ¢ TPynou
obyJarormuxcst (GPOHTATBHBIA OMPOC) WIH C OTACIHHBIMHA OOYIAOIIMMHUCS (MHIUBUIYATLHBIH OIIPOC) C IETBI0
OLIEHKH C(HOPMHUPOBAHHOCTH y HUX OCHOBHBIX MOHATHI U YCBOCHUS y4eOHOro MaTepHaia. YCTHBIA OMpPOC MO-
JKET UCIIOJIB30BAThCS KaK BUJI KOHTPOJISI M METOJI OIICHUBAaHUS (DOPMHUPYEMBIX KOMICTCHIINH (KaK U KauyecTBa MX
(hopMHpOBaHUs) B paMKax CaMBIX Pa3HBIX (OPM KOHTPOIIS, TAKUX Kak: coOecemoBaHNe, KOJUIOKBUYM, 3a49€T, JK-
3aMeH 0 AWCHUIUIHHE. Y CTHBIA ompoc (YO) mo3BOJMSET ONEHUTh 3HAHUS M KPyro3op oOydaromerocs, yMeHre
JIOTHYECKH MOCTPOUTH OTBET, BIAJCHUE MOHOJOTHYECKOW Peybl0 U MHbIE KOMMYHHUKAaTHUBHBIE HAaBBIKH. YO 00-
najaeT OOJBIIMMU BO3MOXKHOCTSIMHA BOCITUTATEIIFHOTO BO3JEHCTBHS IpemnoiaBaTens. BocnurarenpHas QyHKINSA
YO uMmeeT psAn BaXHBIX aCIEKTOB: MPO(eCCHOHATBHO-3THUSCKUN W HPABCTBEHHBIM aCIIEKTHI, MHIAKTHICCKHM
(cuctemaTH3zanus MaTepuaia IpU OTBETeE, Jydllee 3allOMHHAHHE MaTepuasa MpU WHTEJUIEKTYalbHOW KOHICH-
TpaLuu), SMOLMOHAIBHBIHN (PaloCTh OT YCIEIIHOTO MIPOXOXKACHUS cobecenoBanms) U aAp. OO0ydaromas GyHKIHS
YO cocTouT B BRIBIEHUH JIeTalle, KOTOPBIE MO KAKUM-TO IMPHYNHAM OKa3aJIMCh HEJOCTATOYHO OCMBICIIEHHBIMU
B XOJle YUeOHBIX 3aHSATHHA M MpPHU MOATOTOBKE K 3auéTy WiM Sk3aMeHy. YO o0nagaer Takke MOTHUBHpYIOLICH
($yHKLIHMEH: MpaBUIIBHO OPraHU30BaHHBIE COOECeI0BaHNE, KOJUIOKBUYM, 3a4€T M 9K3aMEH MOTYT CTHMYJIHPOBATh
y4eOHYIO NesITeNbHOCTD CTYACHTA, €r0 Y9acTHe B HaydHOU padoTe.

Tectrl sBASIOTCS TIpocTeiimel (opMOi KOHTPOIISI, HAIIPAaBICHHON Ha MPOBEPKY BIIAJEHHS TEPMHHOIO-
TUYCCKHUM ariapaToM, COBPEMEHHBIMU WH()DOPMAIIMOHHBIMHI TEXHOJIOTUSMU M KOHKPETHBIMH 3HAHUSIMH B 00Ja-
CTH q)YH[IaMeHTaHLHBIX " NPpUKJIAAHbIX AUCHUIIIINH. Tect moxeT MMpeaOCTaBIATE BO3MOXKXHOCTD BbI60pa nu3 11e-
peuHst 0TBeTOB (OMH MIIH HECKOJIBKO MPABUIBHBIX OTBETOB).

CCMI/IHapCKI/IC 3apsaThsl. OCHOBHOE Ha3HadYeHHE CEMHHAPCKUX 3aHATHMN 10 JUCHUIIIIUHE — O6€CH€‘-II/ITB
rITy0OKOe YCBOCHHE 00YUYaIOIIMMICS MaTepUaIOB JICKIWI, TPUBUBATH HABBIKM CAMOCTOSITEIBHONU pabOThI C JIH-
Teparypoil, BOCHUTHIBATH YMEHHE HAXOIUTh ONTHMAJbHBIE PEIICHHUS B YCIOBHSIX U3MEHSIONINXCS OTHOIICHHIH,
(hopMupoBaTH COBpeMeHHOE Mpo(decCHOoHaAThHOE MBIIIUICHNHE oOydatonuxcs. Ha ceMUHapCKUX 3aHATUSAX TPEMo-
AaBaTeCJib MPOBEPACT BBIITOJIHCHUEC CaMOCTOATCIIBHBIX 321I[aHHI7[ 1 Ka4uCCTBO YCBOCHUA 3HaHPII>i, YMCHI/II‘/'I, ornpeac-
JISIET YPOBEHBb COPMHUPOBAHHOCTH KOMITETEHITHA.

KommokBuyM MOXeT ciry>kuTh (HOpMOIT HE TOJIBKO MPOBEPKH, HO W TOBBIMIECHUS TMPOU3BOJAUTEIHHOCTH
Tpyaa ctyaeHToB. Ha kommokBuymMax oOCy»KAalOTCsl OTAENbHBIC YacTH, pa3Aeibl, TEMbI, BOIPOCH W3y4aeMOTro
Kypca, OOBIYHO HE BKIIIOYAEMbIE B TEMAaTUKY CEMHUHAPCKHUX M IPYTUX MPAKTHYECKUX YUeOHBIX 3aHSATHM, a TaKKe
pedepathl, MPOEKTHI U MHBIE PaOOTHI 00YUAIOIITIXCS.

Joknan, cooOmieHrne — NpoayKT CaMOCTOSITENIbHON paboThI CTYAIEHTA, PEACTABISIONINNA cOO0N MyOIny-
HOE BBICTYIUIEHHE TIO IMIPEACTaBICHUIO TONYYEHHBIX pE3yJbTaTOB peIIeHUs ONpeleNieHHOW Yy4eOHo-
MPaKTHYECKOH, yueOHO-HCCIeT0BATENFCKOM HITH HAYyIHOW TEMBI.

KonTponbeHas paboTa - cpeACTBO MPOBEPKH YMEHUH MPUMEHSTH TIOMyYeHHbIE 3HAHUS JJIsI PEIIeHHs 3a-
Jlad ONpPEAETICHHOTO THIA TI0 TEME WM Pa3Jielry.

[TpodheccnoHnanbHO-OPHUEHTUPOBAHHOE 3CCE — 3TO CPEACTBO, MO3BOIISIONIEE OIEHUTh YMEHHE 00ydJaro-
erocsi MUChbMEHHO M3JIaraTh CYTh MOCTaBJICHHON MPOOJIEMBI, CAMOCTOSATEIBHO MPOBOIUTEH aHAIHW3 ATOW TPO-
6J'IeMBI C MCIIOJIb30BAHUEM aHAJIUTUYCCKOTO HHCTPYMCHTAapUA COOTBeTCTBy}OHIeI\/'I JUCIHUIIIINHBI, 1€J1aTh BBIBOABI,
00001I1ar0IIKe aBTOPCKYIO MO3UIIHUIO 110 TIOCTABICHHOM MPO(eCCHOHATBHO-OPUEHTUPOBAHHON TIPOOJIEME.

Pedepat — mpomykT camocTosTeTbHON pabOThI CTYEHTA, MIPEICTABISIIOINN OO0 KpaTKoe H3II0KEHUE
B MMMCHMEHHOM BHJIC TMOJyYEHHBIX PE3YJIbTATOB TEOPETHUYECKOrO aHaju3a OIpeAe]ICHHOW Hay4yHo# (yueOHO-
HCCIIEIOBATENBCKOI) TEMBI, TJIe aBTOP PaCcKphIBACT CYTh UCCIENYyEeMOU MPOOIIEMbI, IPUBOUT PA3IHYHBIC TOUYKH
3peHwusl, a TaKKe cOOCTBEHHBIE B3IIIA/IBI HA HEeE.

CuTyanlOHHBIN aHAIHM3 — 3TO KOMIUIEKCHBIM aHAlIN3 CHTYalluH, MMEBITUI MECTO B PEAIbHOU MPAKTHKE
MpodecCHOHANBEHON JIeITEIbHOCTH CIelHaincToB. KOMITJIEKCHBINH aHaln3 BKIIOYaeT B ce0s CIenyolue co-
CTaBJIAIOIIUC: HpH‘-IPIHHO-CJ'IeI[CTBeHHBIﬁ aHaJIn3 (YCTaHOBIIeHI/Ie IMPUYNH, KOTOPBIC ITPHUBCIN K BO3HUKHOBCHUIO
NAaHHOW CHUTYalluu, U CIEJICTBUI ee Pa3BepThIBAHUA), CACTEMHBIN aHau3 (ONpeeNieHre CYITHOCTHRIX peaMeT-
HO-COZICPIKATENLHBIX XapaKTEePUCTUK, CTPYKTYpPBI CUTYallHH, e¢ QYHKIUA U Jp.), IEHHOCTHO-MOTHUBAI[IOHHBIH
aHanu3 (MMOCTPOCHUE CUCTEMBI OIICHOK CHUTYAIIMHU, €€ COCTABIISIONINX, BBISBICHHE MOTHBOB, YCTAHOBOK, TIO3UIIHHA
JEHCTBYIONINX JIMII); TPOTHOCTHYECKUH aHanu3 (pa3paboTKa NepCIeKTUB PA3BUTHS COOBITHIA 110 TIO3UTUBHOMY U
HETaTUBHOMY CIICHAPHIO), PEKOMEHIATEeIbHBIH aHalu3 (BHIPa00OTKA PEKOMEHJAIM OTHOCHUTEIHLHO MOBEICHUS
JEHCTBYIONIHMX JIUI CUTYAIIMH), IPOTPAaMMHO-IIENIEBON aHau3 (pa3paboTka MmporpaMm JIesTeTbHOCTH ISl pa3-
pEIICHUs JTaHHOW CUTYaIUH ).

TBopueckoe 3ajaHie — 3TO YACTUYHO PErIaMEHTHPOBAHHOE 3aJjaHue, UMEIOIlee HeCTaHAapTHOE pellie-
HUE ¥ TIO3BOJISIONIEE JUArHOCTHPOBATh YMEHWSI MHTETPHPOBATh 3HAHWUS PAa3IMYHBIX HAYYHBIX OOJacTeil, apry-
MCHTHUPOBATH CO6CTB€HHYIO TOYKY 3pCHUsA, 1OKa3bIBaTh NNPaBUJIbHOCTH cBOeH IIO3UIINH. MokeT BBIIOJIHATHCS B
VHAWBUTYJIbHOM TIOPSKE WITU TPYIIION 00yJarOIIIXCS.

JlenoBasi w/Miy poyieBasi UTpa — COBMECTHASI JIEATEILHOCTh IPYIITBI 00YYAIONMXCS W TPEToiaBaTels
MOJ| YIIPaBJICHUEM TPETOIABATENsl C IENbI0 PElIeHus] YIeOHbIX U MPO(HeCcCHOHATbHO-OPUEHTUPOBAHHBIX 33184



ITyTeM UTPOBOTO MOJCITUPOBAHUSI peabHON pobaeMHol cutyanyn. [103BoseT OlleHNBaTh YMEHUE aHATU3UPO-
BaTh U PEIIaTh THITHMYHbBIC MPOPECCUOHANBHBIC 33/Ia4H.

«Kpyraeiii cTom», MUCKYCCHS — MHTEPAKTHBHBIC OIICHOYHBIC CPE/ICTBA, MO3BOJISIONINE BKIIOYHTH 00Y-
YAIOIIMXCS B MPOILECC OOCYKIEHUS CIIOPHOTO BOIPOCA, MPOOJIEMbI U OLICHUTh UX YMEHHE apryMEHTHPOBATh
COOCTBEHHYIO TOUKY 3PEHHUS. 3aHITHE MOXKET IMPOBOIUTH MO0 TPAAUIIMOHHON (KOHTAKTHOM) TEXHOJIOTHH, JINOO C
WCTIOJIb30BaHUEM TEICKOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.

[Ipoext — KOHEUHBIN MPO(ECCHOHATBHO-OPUEHTUPOBAHHBINA MPOIYKT, MOJIyYaeMbIii B pe3yJibTaTe Tlia-
HUPOBAHHUS M BBITIOJHEHUSI KOMIUIEKCA YYeOHBIX M MCCIIEIOBATENbCKUX 3aMaHuid. [103BONSET OICHUTh YMEHHS
00YYarOIUXCsl CAMOCTOSATENIFHO KOHCTPYHPOBATH CBOM 3HAHHS B IMPOIECCE PEIICHHS MPAKTHYECKUX 33134 U
mpo0JieM, OPUEHTHPOBATHECA B MH(DOPMAIIMOHHOM MPOCTPAHCTBE U YPOBEHb C(HOPMHUPOBAHHOCTH AHAITMTHYC-
CKHUX, UCCJICIOBATEILCKUX HABBIKOB, HABBIKOB IPAKTHYECKOTO W TBOPYECKOTO MBIUICHHS. MOMKET BBITOIHATHCS
B UHJIUBUIyaTHLHOM MOPSIKE WK TPYIIION 00yYarouXcs.

PA3IEJ 8. METOIUYECKHE YKA3ZAHHS JJIS1 OBYYAIOIUXCSI
110 OCBOEHMIO JUCIAIINHBI

s ycrienHoro 0CBOCHUS AUCUUILIMHEI CTYIEHTY HEOOXOIUMO MOCEIIaTh BCe KOHTAKTHBIE 3aHATHS U
CHCTEMaTUYeCKHU B MOJIHOM 00beME BBITTOJIHATH BCE 3aIaHUs JJIs1 CAMOCTOSTEILHON pabOThI.

Bo Bpems neknuii peKoMeHIyeTcs BECTH 3allUCH: BBIACISATh OCHOBHBIC TOHATHS, (haKThl, BBIBOIBL. Ecin
KaKoe-TO 00BSICHEHHE Ka)KeTCsl HEMOHATHBIM, CIIEAyeT HEMEJIEHHO 3aaTh BOMNpoc npenoaasatento. s dop-
MUPOBaHHUSI HEOOXOAUMBIX KOMIIETCHIIUI PEKOMEHyeTcs PUHAMATh aKTUBHOE y4acThue B OOCY)KJICHUU CTaBsi-
LIMXCSI IEpes ayJUTOPUEH BOIIPOCOB.

ITpu moaroToBKe K 1a0OPAaTOPHBIM 3aHATHAM HEOOXOAMMO TILATEIBHO M3YYUTh TEOPETUUECKUI U Me-
TOJUYECKUN MaTepural, U3JI0KEHHBIN B JIEKIIUAX.

CamocrosTenbHast paboTa CTyJICHTOB SBISETCS OJHOM U3 OCHOBHBIX ()OPM BHEAYAHTOPHOH paboThl mpu
peanm3anuy y9eOHBIX TUTAHOB U TporpamM. J{Jis peanuzaiiuu criocoOHOCTeH u 6oiee rTyOOKOTO OCBOSHUS JHIC-
UUILTUHBI TPEYCMOTPEHBI CIIeIYOIIe BUIBI CAMOCTOSTEIBHON padOThI: TEKYyIasi U MPOOJIEMHO - OpUEHTHPO-
BaHHAs.

Texymas pa0oTa 10 OCBOGHHIO AWCLMILIMHBL, HAIpaBICHHAs Ha YIIyOJeHHE W 3aKpelyIeHUe 3HaHWN
CTYZAEHTA, Pa3BUTHE NPAKTUUYECKUX YMECHUN BKIIOYAET:

— paboTy C JIEKIMOHHBIM MaTepUaJIOM, IIOUCK U 0030p JUTEPATYPhl U HJICKTPOHHBIX HCTOYHUKOB HH(GOPMALIUH
M0 MHAWBUAYaILHOMY 33/IaHUIO;

— ONEPEKaIOIIYI0 CAMOCTOSATENBHYIO paboTy;

— H3y4YeHHE TeM, BBIHECEHHBIX Ha CAMOCTOATENIbHYIO IPOPAOOTKY;

— MOJATOTOBKY K JJa0opaTopHBIM padoTam;

— MOJATOTOBKY K 9K3aMEHY.

TBopueckas mpobIeMHO-OPUEHTUPOBaHHAs paboTa, MpeaycMaTprBaeT:

— HCCIIEZIOBATEIbCKYIO PadOTy M y4acTHe B HAYYHBIX CTYACHYECKUX KOHKypcaX, KOH(QEpeHIUsIX, CEeMHHApax
OJIMITHA/IAX;

— aHaJIM3 HAYYHBIX ITyOJMKAIUH 10 TEMaTHKE, OTIPE/ICIEHHOM Mpero/iaBaTeieM;

— TMIOWCK, aHaJIN3, CTPYKTYPUPOBAHUE U TIPE3ECHTALIMIO HH(POPMAIIUH 110 TEME 3aHSITHH;

— yri1yOJIeHHOE U3y4YeHHE BOIIPOCOB 110 TEMATHKE JIA00PAaTOPHEBIX padoT.

HaunHath n3ydyeHue QUCHUIUIMHBI HEOOXOIMMO C O3HAKOMIICHHS C LENSIMHU U 3aJa4yaMH JAUCLUIIIHHBL
B mpornecce yueObl CTyAI€HTHI HCIIONB3YIOT PaHee MOJIydeHHbIE U IPUOOpETeHHbIE 3HaHus U yMeHus. Janee cre-
JyeT MpopadoTaTh OTACIbHBIE BONPOCH MO MPEUIOKEHHBIM HCTOYHUKAM JINTepaTyphl. Bce HesCHBIE BOIPOCH
MO JTUCIUTUINHE 00YYaIOMIMHACI MOXKET Pa3pelInTh Ha KOHCYIbTAIUAX, TPOBOJAUMBIX 10 pacnucanuto. [Tpu nox-
TOTOBKE K J1JaDOpaTOpHBIM, MPAKTHYECKUM 3aHATHAM 00yJaroluiics B 0053aTeIbHOM MOPAIKE U3yYaeT TEOPeTH-
YeCKHil MaTepuall B COOTBETCTBUH C TIEPEYHEM OCHOBHOM yueOHOM JIMTepaTyphl U METOJJUUECKUMH YKA3aHUSIMH:

JlurepaTtypa AJisl CaMOCTOATEIIbHON paOOTHI:

1. Kocromapos, /1. I1. [IporpaMmMupoBanue 1 yucieHHsle MeToanl : yueonoe nmocodue / 1. I1. Kocromapos, JI. C
Kopyxoga, C. I'. Mamxerneir. — MockBa : MOCKOBCKHIA TOCyJapCTBEHHBIN yHIBepcuTeT uMernn M.B. JlomoHo-
coBa, 2001. — 224 c. — ISBN 5-211-04059-7. — Tekcr : anextponHbii // LludpoBoii 06pazoBaTenbHBINA pecypc
IPR SMART : [caiit]. — URL: https://www.IPRsmart hop.ru/13108.html

2. PorukoB, A. JI. UuciieHHbIe METO/IbI U Mapaijie/ibHbIe BRIYUCIICHUS : yueOHoe nocodue / A. JI. PeIukoB ; moj
penaknueii B. I'. Xopomescknii. — HoBocubupck : CHOMpPCKHA TrOCY1apCTBEHHBIN YHUBEPCUTET TEICKOMMYHH-
karuid ¥ nHpopmaTuku, 2007. — 142 ¢. — Tekcr : anextponHsii // [ludposBoit oOpazoBarensHbIil pecypc [IPR
SMART : [caiiT]. — URL: https://www.IPRsmart hop.ru/57105.html



PA3AEJT 9. YUEBHO-METOJUYECKOE U HTHO®OPMAIIMOHHOE
OBECHEYEHUE JUCIUIIJIMHBI
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1. Kocromapos, /1. I1. [IporpaMmmupoBanue u yrciaeHHble MeTobl : yaeObHnoe mocodue / 1. I1. Kocromapos, JI. C
Kopyxosa, C. I'. Mamxkeneit. — MockBa : MOCKOBCKHl TocyapcTBeHHBIN yHUBepcuTeT nmeHn M.B. JlomoHo-
coBa, 2001. — 224 c. — ISBN 5-211-04059-7. — TekcT : anektponHsii // LludpoBoli 00pazoBaTenbHbII pecypc
IPR SMART : [caiit]. — URL: https://www.IPRsmart hop.ru/13108.html
2. Boponrosa, H. B. UuciienHpie MeToABI B IporpaMMupoBanuy : yaednoe mocodue mist CI10 / H. B. Boposrio-
Ba, T. H. Eropymkuna, JI. U. Sxymun. — Capatos : [IpodobpazoBanue, Ait [Tu Op Menua, 2019. — 125 ¢c. —
ISBN 978-5-4486-0761-5, 978-5-4488-0278-2. — Tekcr : anekrponnbii // LludpoBoit 00pazoBaTeabHbII pecypc
IPR SMART : [caiiT]. — URL: https://www.IPRsmart hop.ru/86341.html

Jlononnumensnan numepamypa’

3. Mactsesa, U. H. Uucnennsie Metoas! : yueOHoe mocooue / U. H. Mactsera, O. H. Cemennxuna. — Mocksa :
EBpazuiickuii OTKpPBITBIA MHCTUTYT, MOCKOBCKHI IOCYAApCTBEHHBI YHHBEPCUTET 3KOHOMHKH, CTATUCTUKU U
nHpopmaruky, 2003. — 241 c. — Tekcer : anexrponnsii // [{udpposoit oopaszosarensubiii pecype IPR SMART :
[caitr]. — URL: https://www.IPRsmart hop.ru/11121.html

4. Cob6onesa, O. H. Benenue B uncineHnHbie MeToasl : yueoHoe nocobue / O. H. CoboneBa. — HoBocubupck :
HoBocnbupckuii rocynapcTBeHHBIN TeXHHUECKUH yHUBepcuteT, 2011. — 64 ¢. — ISBN 978-5-7782-1776-8. —
Texcr : oanekrtponsbsii // IludpoBoit oOpaszoBatenbHblli pecypc IPR SMART : [caiit]. — URL:
https://www.IPRsmart hop.ru/45362.html

Ilepeuens unghopmauuonnblx MexHoN02UIL, UCHOTIBIYEMBIX RPU OCYULECHETIEHUL 00PA308AMENbHOZ0
npouecca no oucyuniuHe: UHMEPHEM-PeCypchbl, CO8PeMeHHble RPOdeccuonanvible Ha3vl OAGHHBIX,
UHGOPMAUUOHHBIE CHPAGOUHDIE CUCHEMDL

HNHTepHeT-pecypcesbl
URL.: https://www.IPRsmart hop.ru/ — siexkrponto-6ubnuoreunas cucrema IPRsmart .

NHpopManmoHHO-CIIPABOYHbIE H OUCKOBBIE CHCTEMbI
Cnpasounast mpaBoBas cucrema «KoucynprantlLrocy: http://www.con-sultant.ru

CoBpeMeHHbI€e MPodecCHOHATBLHBIE 0a3bl JAHHBIX

URL:http://www.edu.ru/ — 6ubimoreka deaepansaoro moprana «Poccuiickoe 06pasoBaHue»
URL:http://www.prlib.ru — IIpe3uaentckas 6ubinoTeka

URL:http://www.rusneb.ru — HarponanbHast 31eKTpoHHas OHOJIHOTEeKa

URL:http://elibrary.rsl.ru/ — caiit Poccuiicko#t rocyaapcTBeHHON OMOMHOTEKH (pasmen «DIeKTPpOHHAs OHOIHO-
TEeKa»)

URL:http://elib.gnpbu.ru/ — caiit HayuHoii nemaroruyeckoii siaekrpontoi 6ubnmorexku um. K.JI. YimmHckoro

Komnnexm JIUUECH3UOHHO020 U C80000HO pacnpocmpaniaemozo npocpammHozo 06ecneltenuﬂ, 6 mom
qyuciie omeuecmeeHHozo np0u3eodcmsa

KoMIuieKT JMIeH3MOHHOI0 POTPAMMHOI0 o0ecredeHust

Microsoft Open Value Subscription mis pemmennit Education Solutions Ne Tr000544893 ot 21.10.2020 r.
MDE Windows, Microsoft Office u Office Web Apps. (cpok aetictus 1o 01.11.2023 r.)

AnrtusupycHoe nporpammuoe obecriedenne ESET NOD32 Antivirus Business Edition qorosop Ne IC00-
006348 ot 14.10.2022 r. (cpok mevictus 1o 13.10.2025 1.)

[IporpammMHoe oGecrieuenue «Muparoauc» cucteMa BeOMHapoB - JInieH3noHHbIH 1oroBop 244/09/16-k
ot 15.09.2016 (Cnernuduxarust k JlunensnonHomy goroopy 244/09/16-x or 15.09.2016, ot 11.05.2022 r. )
(cpok nmetictBus mo 10.07.2023 r.)

OnexkrpoHHas nHGOpMaMOHHO-00pa3zoBareibHas cpena «1C: Yausepcurer» gorosop ot 10.09.2018 r.
NeIlTPKT-18281 (6eccpouno)

Undopmanmonnass cucrema  «llepBeiiibuty  cyOnuuensuonssii  orosop ot  06.11.2015 .
Ne(009/061115/003 (beccpouHno)
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Cucrema tectupoBanus Indigo munensnonnoe cornarienue (Jlorosop) ot 08.11.2018 r. NoJI-54792 (6ec-
CPOYHO)

HNudopmarnmonHo-mniorickoBas cucrema «Koncynprant [itocy - 1oroBop 06 HHPOPMAITMOHHO TOAJIEPKKE
ot 26.12.2014, (6eccpouHo)

DnexkrponHO-6nbaMoTeuHas cuctema IPRsmart murensnonnsiii morosop ot 01.09.2021 1. Ne8234/21C
(cpoxk meticteus 10 31.08.2024 1.)

Hayunas snektponnas Oubnmoteka eLIBRARY mmuensuonnsiii gorosop SCIENC INDEX Ne SIO -
3079/2022 ot 12.01.2022 r. (cpok aevicTBus no 27.01.2024 r.)

CB000/1HO pacnipocTpaHsieMoe MPOrpaMMHoe ofecnevyeHne

KowmmexkT onmaitan cepucoB GNU ImageManipulationProgram, cBo6ogHO pacmpocTpaHsiemMo
mporpaMMHoe obecrieueHne

Be6-6paysep, Google Ghrome, cBobonHoe I10, exxeronno ooHoBisiemoe I10.

[Taker odpucHex mpunoxenuit, Office 2016, murnen3nonHoe cornamenne - JloroBop NeTr000544893 ot
21/10/2020 - 3 roza

[Maket oducHpix npunoxenuit, OpenOffice, cBobogHoe I10, exeroano odnoBmsgemoe 110

IIpocmortp (aiimoB B hopmare PDF, Adobe Reader, cBoGomHo pactpoctpansemoe 110, exeroqHo oOHOB-
nsemoe 110

[IpocmoTp daiinos B popmate DIV, WinDjView, cBoboaHoe [10, exeronno oonosmsiemoe [10

daiinoseiii apxuBatop, 7 Zip, cBoboaHoe [10, exxeronHo obHoBisemoe 10

QaitnoBsiit MeHEKeEp, Far, ceo0omHO pactpoctpansemoe [10, exxerogao o6HOBIsIEMOE [10O

Anaconda: tuctpuOyTHUB SI3BIKOB porpamMmupoBanus Python u R.

Ilpozpammuoe obecneyenue omeuecmeeHH020 NPOU3BOOCHEA.

[IporpammMHoe obecnieuenue «Muparmoauc» cuctema BeOMHApOB - JIMleH3MOHHBIH oroBop 244/09/16-k
ot 15.09.2016 (Cnemuduranus k JlumensnonHomy goroopy 244/09/16-x ot 15.09.2016, ot 11.05.2022 r. )
(cpoxk metictBus g0 10.07.2023 r.)

OnexkTpoHHasi HHPpOpPMAIMOHHO-00pa3oBatenbHas cpeaa «1C: YHuBepcurer» morosop ot 10.09.2018 .
NeITPKT-18281 (6eccpouno)

Nndopmanmonnast cucrema  «llepsoiitbur»  cydonmunensuonnsiii  moroop ot 06.11.2015 .
Ne(009/061115/003 (6eccpouno)

Cucrema tectupoBanus Indigo nunensuonnoe cornamenue (Joroop) ot 08.11.2018 r. NoJI-54792 (Gec-
CPOYHO)

HNudopmarnmonHo-niorickoBasi cucreMa «Koncymbrant [lmocy» - moroop MU-BUII-79717-56/2022 ot
23.12.2021 (cpoxk aeiictBus 1o 31.12.2022 1.)

Nudopmarmonno-morckoas cuctema «Koncymnprant [limtoc» - moroBop 06 HHPOPMAIIMOHHO MOAEPIKKE
ot 26.12.2014, (6eccpodHO)

OnekTpoHHO-OnbmMoTeunas cucrema IPRsmart nunensuonnsiii gorosop ot 01.09.2021 r. Ne8234/21C
(cpox netictBus 1o 31.08.2024 r.)

PA3JEJ 10. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O TIPOLECCA

VYueOHas ayauTopus Ui poBeeHust 3aHsITuil | O0opynoBaHue: crielualu3npoBanHas Medeib (MeOenb

JIEKIIMOHHOTO THIIA, 3aHATHI CEMHHAPCKOTO ayautopHast (9 cTosnoB, 9 cTynbeB, 10CKa ayJUTOPHAs),

THUIA, TPYNIOBBIX U UHIUBHUyaJIbHBIX KOH- CTOJI IIPENoJaBaTes, CTyJl NpernoaaBaTes.

CYJIbTaIUH, TEKYIIET0 KOHTPOJISI M IPOMEXY- | TeXHUYECKUE CPeCcTBa O0YUEHHs: TEPCOHATBHBIN KOM-

TOYHOH aTTecTallH IBIOTEP MPENnoiaBaTess; 9 KOMIBIOTEPOB, MyJIbTHME-
JifHoe 00opyaoBaHue (IPOEKTOP, IKPaH).

ITomemenue 151 CaMOCTOSATENEHOM PaOOTHI CrneunammsupoBanaas mebens (10 cromnos, 10 cTymnbeB),

IIEPCOHAIIBHBIE KOMIIBIOTEPHI C BO3MOXHOCTBIO MOJKIIO-
4yeHus K ceTH «MHTepHeT» 1 o0ecrieueHueM JOCTyIa B
3IIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTEIbHYIO Cpe-
1y YHHMBEPCHUTETA




