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«[Ipuknagnas maTemMatuka U HHGPOpPMATHKa» MarucTepckoil mporpamMmbl «MaTtemaruuyeckas
(du3HMKa U COBPEMEHHBIC KOMITBIOTEPHBIC TEXHOJIOTHI» B 3 ceMecTpe 2 rojia o0yueHusl.

PabGouass mnporpamma coctaBieHa ¢ yderoM DenepanbHOTO TOCYAapCTBEHHOTO
00pa3oBaTeNbHOIO CTaHJAapTa BBICIIETO 00pa3oBaHMs Mo HampasiaeHuto noarotosku 01.04.02 —
«[Ipuknagnas mareMaTuka W UHGOPMATUKA», YTBEP)KIEHHOrO MpUKa3oM MUHHUCTEPCTBA
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Munrocte Poccuu 06 deBpans 2018r. Ne 49939).
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1. Heau 1 321241 0CBOCHUA IMCUMILIHHBI

JucuummuHa «BBeneHrne B MPOEKIIMOHHO-CETOYHBIE METOJIBI» BXOJIUT B MPOOJIEMATHKY,
CBS3aHHYIO C pCIICHHWEM YHCICHHBIMU MeTojaMu Au(QPEepeHINATbHBIX YpPaBHECHUH H WX
HCCJIEI0BAHNEM COBPEMEHHBIMU CPEACTBAMU.

enp oCBOEHUS AUCIUIUIMHBL:

- MOArOTOBKA BBINYCKHUKA, BJIAJCIOUIETO IMPOEKIMOHHO-CETOYHOTO  METOJAaMHU
YHCIICHHOTO PEIICHUS 33]]a4 MaTEMaTHIECKON (DU3HKH;

- (GOopMHpOBAHHE CUCTEMBI TEOPETUYECKUX, METOJUYECKHX 3HAHUN M MPAKTHYECKHX
HAaBBIKOB IOCTPOEHUS NMPOEKIIMOHHO-CETOUHBIX CXEM I MPUKIAJHBIX 33]a4 MaTeMaTUYeCKOU
(bU3HUKY, ONTHMAITLHOTO MOAO0pa METO/IA Il KOHKPETHON PAKTHYECKOM 3a/1a4;

- O3HAKOMJICHHE MAaruCTPaHTOB M OCBOCHHE MMHU OCHOBHBIX MNPOECKIHOHHO-CETOYHBIX
METOJIOB PEILIEHHUS pPa3IMuYHBbIX 3a/7ady MaTeMaTHuecKoil (u3uku, 3PEPEeKTUBHOCTH KOTOPBIX
OOyCIIOBJIICHO pa3BUTUEM BBIYUCIUTEIBHOW TEXHUKH, JIOCTHIKEHUSMU B OOJACTH TEOPUU
MIPOSKIIMOHHBIX METOJIOB, a TAK)KE TEOPUH aNMIPOKCUMAIIUH C ITOMOIIBI0 (PYHKINN ¢ KOHSYHBIMU
HOCUTEISIMU. [lOCKOIBKY TPOEKIIMOHHO-CETOYHBIE METOJbI OOBIYHO TPEJCTABISAIOT COOOM
Moaudukanuo TpoeKInoHHBIX MeTofoB (Putna, byOoHoBa — I'anépkuHa, MeTo/1a HAUMEHBIIINX
KBaJIpaToB U JIp.), UCIOJB3YIOMIUX CHElHalbHble PUHUTHBIE Oa3ucHbIE QYHKINHU, TO U3YUYCHUE
Oyznet 6a3upoBaThCsl Ha AIrOPUTMaX NMPOECKIIMOHHBIX METO/IOB.

B pesynpraTe OCBOCHMS aHHOW AMCIUIUIMHBI OOECIEYMBACTCA IOCTIDKCHHE LeNen
OCHOBHOI oOpazoBaTenbHON mporpammbl «lIpukmagHas maremaTuka #u  UHGOPMaTHKa»
MarucTepckoil mporpammel «Marematuueckas (usuka». [IpuoOpeTreHHbIC 3HAHUS, YMEHHS U
HAaBBIKM TMO3BOJISIIOT MOATOTOBUTH BBITYCKHUKA K HAYYHO-UCCIIEIOBATEIBCKOW IEATEIIbHOCTH B
00J1lacTH TPUKIATHOM MAaTeMaTHKH, K IMPOU3BOJICTBEHHO-TEXHOJIOTMYECKOW NIeATebHOCTH B
00JacTu co37aHMs COBPEMEHHBIX CUCTEM /TSl pelIeHUs MPUKIATHBIX 3a/1a4.

3anayn: BbIpaOOTKAa Y MaruCTPaHTOB HABBIKOB MCIIOJIb30BAHMS MPOCKIIMOHHO-CETOYHBIX
METO/IOB TIPHU PEIIEHNUU MPAKTUYECKUX 3a7a4 MaTeMaTH4ecko Gpu3nku. MarucTpanTsl JOJIKHBI
CBOOOJIHO OPUEHTHPOBATHCA B BapHAIMOHHBIX MeTojax (PuTma B KilaccHueckod IMOCTaHOBKE,
Putnia B sHepretuueckoM mpoctpaHcTBe, byOHoBa — [anépkuHa, HAMMEHBIIUX KBaJpPaTOB),
JOJDKHBI 3HaTh pa3liMyusl MPOEKIIMOHHBIX METOJOB, MPEUMYLIECTBA M HEJOCTATKH, YMETh
ONTUMAJIBHO MMPUMEHSTh UX B KOHKPETHBIX 3a7a4ax.

B pesynapTaTe M3ydeHUs IUCHUIIMHBI MAarucTPaHT JOKEH CBOOOTHO OPHUEHTHPOBATHCS B
Pa3IMYHBIX AJITOPUTMaX MNPOEKIIMOHHO-CETOUYHBIX METOJI0B. MAarucTpaHT [OJKEH HAayYUThCS
CTPOUTH BApPUAIMOHHO-PA3HOCTHBIE CXEMBI /I OJHOMEPHOTO ypaBHeHus auddys3uw, s
AITMNTUYECKOTO ypaBHEHMsI ¢ ycioBueMm Jlupuxiie, uis mapabOIM4ecKoro YpaBHEHHMs, s

rUNepOOINYECKOr0 YpaBHEHHUSI BTOPOTO U MEPBOIO MOPSJIKOB, 1M0AOUpaTh 0a3ucHble (YHKINH,
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HCCIICAOBATh CXOAUMOCTH CXEM, IIO0JIYy4YaTbhb OICHKY CKOPOCTH CXOAMMOCTH, YHCIICHHO HX
PCAIN30BbIBATD.

I/I3yquHe JaHHON IHCHUIUIMHBL JTOJDKHO croco0cTBOBaTh Pa3BUTHUIO TOYHOI'O HAYYHOI'O
MBbIINJICHUS, ITOBBIIICHUIO HpOFp&MMHCTCKOfI n HCCHGﬂOB&TCHBCKOﬁ KYJbTYPBl I PEHICHUSA

KOHKPETHBIX IIPaKTUYCCKHUX 3ajJiad, BOSHUKAIOIHUX B PEAJIbHOM MHUPCE.

2. Mecto aucunminnsl B ctpykrype OIIOII BO

HucuuiuinHa «BBefeHue B MPOEKIIMOHHO-CETOYHbIE METO/bI» OTHOCUTCS K Oioky Bl.
Yactb, popmMupyemasi ydacCTHUKaMU 00pa30BaTEeJIbHBIX OTHOLIECHUH OCHOBHOW 00pa30BaTeNIbHOM
nporpaMMbel 1o  HampasieHuto noaroroBku 01.04.02 — «lIpukimagHas MaTematuka u
uHPOpPMATHKa» MarucTepcKkoil mporpammbl  «Martematndeckas (U3MKa W COBPEMEHHBIC
KOMITbIOTEPHBIE TEXHOJIOTUI.

3. TpeOoBaHus K pe3yJibTATAM OCBOCHUSI M CHUTIMHBI

B coBokynmHOCTM ¢ JApyrMMH JUCHMIUIMHAMHM HampasieHHOCTH «MaremaTudeckast
¢u3rKa 1 COBpEMEHHEE KOMITbIOTEPHBIE TEXHOJOTUN» TUCIUIUINHA «BBeeHne B IPOEKIIMOHHO-
CETOYHbIE METO/IbI» HallpaBlieHa Ha (POPMUPOBAHME CIIEAYIOIIUX KOMIETEHIUI B COOTBETCTBUU
¢ ®I'OC BO u OIIOIT BO noaroroku no HanpasieHuto 01.04.02 - [Ipuknagnas maTeMaTuka u
nH(popmaTuka (ypoBeHb MarucTpaTyphl):

ynugepcanvnan (YK):

Koambt Coaepxanue KOMIETEHIMH

Crnioco0eH aHanmuM3UpoBaTh U YUYUTHIBATH pa3HOOOpa3ue KyabTyp B IpoIecce

YK-5 J
MEXKYJIbTYPHOI'O B3aUMOACHCTBUS

npogpeccuonanvnan (IIKC):

Koambt Coaepxxanue KOMIETEHIMH

Crnioco0OeH npoBOIUTH HAYUHBIE UCCIIEIOBAHUS U MOIy4aTh IPUKIIAIHbIE PE3YIIbTAThI
CaMOCTOSATENIBHO U B COCTAaBE HAYYHOT'O KOJIJICKTUBA

INKC-1

B pe3ybTaTC U3YyUYCHUA NUCHUIIIIMHBI «BBeneHue B MPOCKINOHHO-CETOUYHBIC MCTOIbI»
MarvuCTpaHT JOJIKCH:

3HATb:

- YTO HUCIHOJIb30BAHUC BaApPUAITMOHHBIX (I)YHKI_II/IOHaJ'IOB AJI pCIICHUA 3a]a4 CMBIKACTCA C
HpO6J’ICMOI>i OINTHUMAaJIbHOMN OpraHu3aluu aJirOpUuTMa pCIICHUA 3a1a4U C 3aJJaHHOM TOYHOCTBIO, TO

€CTh C TEOpHEN ONTUMU3AINY;



- 4TO CYHIHOCTb MHOTHMX IPOEKIMOHHBIX METOAOB COCTOMUT B (POPMYJIMPOBKE 33Jauu B
BapHUallMOHHONW (opMe, Kak 3ahadu 00 OTHICKAaHMM (YHKIMH, DPEANU3YIOIIEH 3KCTpEeMyM
HEKOTOPOTo (PYHKIMOHAJIA, ¥ B TIOCIEAYIOUIEM HAX0KICHUH IPUOIMKEHUS K 3TON QYHKINY;

- 0JIN30CTh HEKOTOPBIX 33a4 MaTeMaTHYeCKON (PM3UKU K BapUALIIOHHBIM 3a/1a4aM;

- INPOEKLMOHHbIE METOJbl MAaTEeMAaTU4ECKOH (HU3UKU, NPEUMYIIEeCTBA U HEIOCTATKU
KaXJ10T0;

- mpoOyieMy BBIICJICHUS TJIABHBIX M €CTECTBEHHBIX KPAEBbIX YCIOBUU (BaKHYIO JUIS
UCIOJIb30BaHus MeToa Putna);

- BO3MOXHOCTb IPUMEHEHHs] MPOEKIHUOHHO-CETOYHBIX METOJIOB [UIl pELICHUs
napaboIMYecKoro ypaBHEHHs, YTO MpPU PEUICHWHM HECTAllMOHAPHBIX 3a/a4 IMPOEKLIUOHHO-
CETOYHBIE METOJBl YACTO MPHUMEHSETCS IS  aNMpOKCHMAlH  pEHICHUS JIMIIb 1O
IPOCTPAHCTBEHHBIM  IEPEMEHHbIM, a MNPUOIMKEHHE 10 BPEMEHHOM  MepeMEeHHOU
OCYILECTBIISAETCSI OOBIYHBIM Pa3HOCTHBIM METOIOM;

- BO3MOXXHOCTb TPHUMEHEHHsS] TMPOCKIMOHHO-CETOYHOTO MeTOoJa /s  PEeUICHHUs
TUIEepOOINYECKOT0 YPAaBHEHUS BTOPOTO MOPSIKA;

- BO3MOXXHOCTb IPHUMEHEHHs IMPOEKIMOHHO-CETOYHOI'O MeToJa JJs  peLIeHUs
runepOoInYecKOro ypaBHEeHUs EPBOro MOPSIIKa;

- QITOPUTMBI, YCTOMYUBOCTh M CKOPOCTh CXOJAMMOCTH MPOEKIIMOHHO-CETOUYHBIX METO/IOB;

yMeThb:

- hopmynupoBath quddepeHraIbHbIE 331a41 B BApUALUOHHON (opMe;

- CTpOMTh TPOEKIIMOHHO-CETOYHYIO CXeMy 10 Meroay Putna B KiaccH4eckoif
MIOCTAaHOBKE U B SHEPTeTUYECKHX MPOCTPAHCTBAX;

- BBIIENATH TJIaBHBIE M €CTECTBEHHBIC KpAeBBIE YCIIOBHS, BaXKHBIC Ui MCIIOJIb30BAaHUS
MeTtoda Putna;

- pa3nuyaTth npeumyliecTBo Merona byoHosa — ["anépkuna nepen meronom Putia;

- IPUMEHATh METOJ] HAUMEHBIINX KBAJIPATOB MPHU MOCTPOSHUH TMPOCKIIMOHHO-CETOUYHOU
CXEMBI;

- TPUMEHATh NPOEKIIMOHHO-CETOUHBIA METOJ AJISi YMCIEHHOT'O PEIICHUS YpaBHEHUS
QG dy3un, UCCIET0BATH CXEMY Ha CXOJUMOCTb U OIIPENIENATh CKOPOCTh CXOIUMOCTH;

- TPUMEHSTh TPOCKIIMOHHO-CETOYHBIA METOX JUIsl pemeHus 3amadn Jupuxie mms
AJUTUNITAYECKOTO YPaBHEHUS M TIOJNydaTh AalpPHOPHBIC OIICHKH MPHOIMKEHHOTO PEIICHHS,
rapaHTHUPYIOIINE YCTOWYMBOCTh aJITOpUTMa (UUCICHHYIO YCTOMUUBOCTD);

- TPUMEHATHh TNPOEKIMOHHO-CETOYHBIH METOA JJIs  pelieHus mnapaboindecKoro
yYpaBHEHHS, TPUMEHSTH JUJIsl alMPOKCUMAIIMH PEIISHHsI 110 TPOCTPAHCTBEHHBIM MEPEMEHHBIM H

npuOIMKEHNE IO BpEMEHHON IEPEMEHHOM OCYIIECTBIATh OOBIYHBIM Pa3HOCTHBIM METOJIOM;
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- TPUMEHATh MPOEKIMOHHO-CETOYHBIH METOJ [UId PpeIIEHUus TUIepOOoIUYECKOro
YPaBHEHHUS BTOPOT'O MOPSAKA;

- TPUMEHATh MPOCKIMOHHO-CETOUHBIA METOJ JUIS PpEHICHUS THUIepOOTHMYECKOro
YPaBHEHHs IIEPBOTO MOPSIKA;

- noaduparh ONTUMAIBHO IPOEKIMOHHO-CETOYHBIE CXEMbl K PEIICHUIO 3a7ay
MaTeMaTHYeCKOH (PU3HKH;

- TIPOBOJUTH MCCIENOBAHUE CXOJUMOCTH, YCTOMYMBOCTU MU CXOJAMMOCTH, HaXOAWUTHb
CKOPOCTb CXOJAUMOCTH IIPOEKIIMOHHO-CETOYHON CXEMBI;

- CTPOWUTH QITOPUTM PEIIEHUS IIOCTPOCHHOM IPOECKIMOHHO-CETOYHOM CXEMBbI H
peanu3oBbIBaTh HAa DBM;

BJIA/IeTh:

- KyJIbTYpOi MBILJICHHSI, OCHOBaMU PO ECCHOHAILHON pa3rOBOPHOM peuu;

- HaBBbIKaMHU PELIEHUS NPAKTUYECKUX 3a1ad;

- HaBBIKaMU pabOThI C MATEMATHYECKOM JIUTEPATypO;

- HAaBBIKAMM PEIICHMS PA3HOCTHBIX CUCTEM YPABHEHUH C TPEXIMArOHAIBHON MAaTPULIEH C
IIOMOUIBIO METOJA IPOTOHKU;

- HaBbIKaMU MoAOOpa MPOEKLMOHHOTO METOoa Il MOCTPOCHUS MPOEKIIMOHHO-CETOYHOM
CXEMBI JJIsl pEHICHUs] KOHKPETHOH 3a/1a4l MaTeMaTHIeCKOH (pr3HKH;

- HaBbIKAMU HCCJENOBAaHUS HAa YCTOMYMBOCTD U  CXOJAUMOCTb IOCTPOECHHBIX
IIPOEKIIMOHHO-CETOYHBIX CXEM PELICHMS 3a1a4.

4. Conep:kaHue ¥ CTPYKTYpPa JMCIUILTHHBI

Taonuuya 1. Codeprcanue oucyununst «Beedenue 6 npoekyuoHHo-cemounvlie Memoosly,
nepeuensb OUEHOUHBIX CPeOCE U KOHMPOIUPYEMbIX KOMREMeH YU

e Kon HaumeHnoBaH
o/ | HaumeHoBanme . KOHTPOJIHPYeMOii ne
TeMbI KOMIIETEeH K OLIEHOYHOTO
(nam eé yactm) cpencTBa
1 2 3 4 5
III cemecTp
PA3JIEJI 1. BBenenue
1 | Annpokcumarnus | Cxema adroputMoB (METOA YK-5 [IpakTnuecka
U QUHUTHBIC Putna, meron byOnoBa — IIKC-1 s pabora
GbyHKIUH. I"anépxuna, METO HAUMEHBIINX (ITP),
AJTOpUTMBI KBaJ[PaTOB, IPOECKIIMOHHBII KOHTPOJIbHAS
MPOEKIIMOHHOTO | METOJI B THJILOEPTOBOM pabora (K),
MeToJa IIPOCTPAHCTBE). KypcoBast
['maBHBIE U €CTECTBEHHbIE pabota (KP),
KpaeBble ycnoBus. [Ipobaembl pYyOEKHBIN
BbIOOpa Ga3uCHBIX (QYHKIIHI. KOHTpPOJIb
ITpocreiimune KycouHO- (PK)
MIOCTOSTHHBIC ()UHUTHBIC
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GyHKIIHH.
Kycouno-nuneiinbie 6a3ucHbIE

(GYHKLIMU B OJJHOMEPHOM CIIy4ae.
KycouHno-nunennas
anmnpoKCUMalus Ha
IPSIMOYTOJIbHUKE,

0
noxanpoctpancteax W,”, W,
KycouHo-nuneiinas
arnmpoKCUMAalIUs Ha
MPsIMOYTOJIBHOM 00J1acTH.
bununeiinpie 6a3ucHbIE
byHKINN.
KycouHno-kBagparuuHbie
0a3ucHble (YHKIUU HA
TPEYrOJIbHOU CETKE.
[ToHsiTHE O KYCOYHO
MOJMHOMUAAITBHOU
AIIPOKCHUMALIMH BBICOKOU
CTEIEHU.

PA3JIEJI 1. IlpoekioHHO-ceTOYHAs cXeMa il OOBIKHOBEHHOTO 1M (epeHIINaTbHOr0 YpaBHEHHS
2 | [IpoekimoHHO- IIpocTanoBKa 3agauu. VK-5 IIP, K, KP,
ceroyHas cxema | [loctpoenue npoekunoHHO- [IKC-1 PK

TS CETOYHOM CXEMBI.
00bIKHOBEHHOTO | CxomuMocTh. O1ieHKa CKOPOCTH
nuddepeHIranbt | CXOAUMOCTHU B IIPOCTPAHCTBE L,.
Oro ypaBHEHHS TIpuMepBL.
BTOPOTO MOPSAJIKA
PA3JIEJI I11. TIpoeKIMOHHO-CETOYHAs CXEMa /IS AJUIMIITUYECKUX YPAaBHEHUI

3 | IIpoekimoHHO- ITocTaHoBKa 3ama4m. VK-5 IIP, K, KP,
cerouHasd cxeMa | IloctpoeHune nmpoeKIMOHHO- IIKC-1 PK
TpPEThEN KPaeBOW | CETOYHOM CXEMBI.
3a7a4M IS OLieHKa CKOPOCTH CXOJAUMOCTH.

AJUIMNTHYECKOTO | M3yueHne CKOpoCTH CXOIUMOCTH
YpaBHEHUSA C UCIIOJIb30BAaHUEM ITPOCTPAHCTBA
BTOPOTO MOPSIKA | C APOOHBIMU MHJICKCAMHU.

4 | IIpoekumoHHO- Jloka3aTenbCTBO VK-5 IIP, K, KP,
CEeTOYHas CXeMa | CUMMETPUYHOCTU U [KC-1 PK
3agauu Jupuxiie | mOJIOKUTEIBHON
JUISt ONPEAECICHHOCTH OIlepaTopa
JJUIMIITUYECKOTO | YPaBHEHHS.

YpaBHEHUSA 3amanne B Ka4eCTBE Oa3UCHBIX

BTOPOT'O NOpSAIKA
B IIPSIMOYTOJIBHOU
obnactu

GYHKIUI KyCOYHO-IMHEHHBIX
(GUHUTHBIX QYHKIIHH.
IIprumeneHne anroputMa MeTo1a
byb6noBa — ['anépkuHa.
Jloka3arenbCTBO yCTOMUYMBOCTH
CXEMBI.

CX0MMOCTh MPUOITNKEHHOTO
pelIeHHs] K TOUHOMY PEIIEHUIO
pu ycinosun h — 0.

ITpumep.




[IpoeknmonHo-
CEeTOYHas cxema
3agauu Jupuxiie
IS
SIIJIUNTHYECKOTO
ypaBHEHUS
BTOPOTO MOPSIKA
B 00J1aCTH C
KPUBOJIMHEUHOM
IpaHuLeH

JlokazaTenbpCTBO
CUMMETPUYHOCTH U
MOJIOKUTECILHOU
ONPEIETICHHOCTH OllepaTopa
ypaBHEHUS.

Br160op 6a3ucHbIX QyHKIUH.
[Tpumenenue merona byobnosa —
I"anépkuna.

Jloka3aTenbCTBO yCTOMUYMBOCTH U
CXOJIMMOCTH TIPOEKIIMOHHO-
CETOYHOM CXEMBbI.

O nmoaxogax K peleHuto 3a1auu
Jupuxiie ¢ HEOTHOPOIHBIMU
KpaeBbIMU YCJIIOBHUSIMHU.

YK-5
IKC-1

I1P, K, KP,
PK

PA3JIEJI IV. IIpoekiroHHO-CeTOYHAs cXeMa JUIsl HECTallMOHAPHBIX YPAaBHEHUN U MHTETPAJIbHBIX
YpaBHEHUI

6 | [IpoekmonHo- IIocTranoBka 3amayu. VK-5 IIP, K, KP,
cetounbll Mmetox | IlocTtpoeHne npoeKImoHHO- [IKC-1 PK
pelieHus CETOYHOM CXEMBI.
napabonmyeckoro | CxoauMocTh. OLeHKa CKOPOCTH
ypaBHEHUs CXOJIUMOCTH.

7 | [IpoekmoHHO- ITocTranoBka 3amayn. VK-5 IIP, K, KP,
CETOYHBIN METOJ] | ANTOPUTM HMPUOTHKEHHOTO [IKC-1 PK
perieHus pelIeHus 3a1auH.
rUNepOOTNYEcKOr | Y CTOMYUBOCTD MPUOIUKEHHOTO
O ypaBHEHHUS perieHusl.

BTOPOT'O NOPSIKA

8 | IlpoekuroHHO- ITocTaHoBKa 3ama4m. VK-5 IIP, K, KP,
CETOYHBIN MeTOA | ENMHCTBEHHOCTH pelieHus IIKC-1 PK
perieHus 3aJ1auH.
runepoonuueckor | [Ipumenenne merona byonosa —

O YpaBHEHUS I"anépkuna.

nepBoro nopsnka | MccnenoBanue oneHKH
MOTPEIIHOCTH.
[Ipumep npumeHeHusl.

9 | llpumenenue [TocTanoBka 3agaun. AITOPUTM. VK-5 IIP, K, KP,
MIPOECKLIHOHHO- Bormpocs! ynciieHHON IIKC-1 PK
CETOYHOI'0 peann3alnuy NpoeKIMOHHO-

MeTOoJ1a K CETOYHOMN CXEMBI.
PELICHUIO

WHTETPAIbHBIX

YpaBHEHUU

OO6m1ast Tpy10EMKOCTh TUCIMIUIMHBI COCTABIISET 5 3auéTHbIX enuuuil (180 gacoB).

Taonuya 2. Cmpykmypa oucyuniunsl «Beedenue ¢ npoekyuonno-cemounvie

Memoov»

TpynoemkocThb
9aC0B / 3a4eTHBIX
eXMHHUIT

Bux paborsi




3 cemecTp BCEro

O01mas Tpy10eMKOCTh (B 4acax) 180 180
KonrakThas pa6ora (B yacax): 54 54
Jlexyuonnsvie sansamus (J1) 18 18
Ipaxmuueckue 3anamus (113) 36 36

Cemunapckue zanamus (C3) - -

Jlabopamopusie pabomut (JIP) - -

CamocrosiTesibHas padoTa (B 4acax), B TOM 4HcJje 99 99

KOHTAKTHasi padoTa (BHe ayuTOpHAsi):

Pacuerno-rpaduueckoe 3aanue -

Pedepar (P) -

Occe (D)

Kontponbnas padora (KP) -

CamocTosiTeTbHOE U3YYCHHUE Pa3/IesiOB 99 99

Kypcooii npoext (KII), kypcosas pabora (KP) -

IToaroToBKa 1 MPOX0XKAECHHUE IPOMEKYTOUHON aTTECTALUN 27 27

Bun IIpOME)KyTO'—lHOﬁ aTTeCTallMu IK3aMCH IK3aMCH

Tabnuua 3. Jlekuyuonnie 3auamus

Tema

II cemecTp

Annpoxcumayus u punummusie QyHkyuu. Aneopummsl nPOEKYUOHHO20 MeMood.

Lenv u 3a0ayu uzyuenus memovl — 03HAKOMHUTH C MIPOSKIIMOHHBIMU MeTo/1aMu PuTiia,
by6HnoBa — ['anépkuHa, HAMMEHBITUX KBAPATOB; PACCMOTPETH BOIIPOC O
HE00XO0/IMMOCTH MCCIIEJOBAHNUS CBOMCTB ONIEPAaTOPOB ypaBHEHMS U MOA00pa METo/1a B
3aBUCHUMOCTH OT HUX; PACCMOTPETh BOIPOC O BbIOOpE Oa3ncHBIX (QYHKIMIL; 1aTh
QITOPUTMBI METOJIOB.

IIpoexyuonno-cemounas cxema 01 0ObIKHOBEHHO20 OUGDhepeHyUaTbHO20 YPABHEHUS
8MOpP020 NOPsIOKA.

Lenv u 3a0auu uzyuenus memvl — IPOBECTH MOCTPOCHHUE POCKIIHOHHO-CETOUHON
CXEMBbI /17151 OOBIKHOBEHHOTO AH(depeHIINaTIbHOTO YPaBHEHUS BTOPOTO MOPSAKA;
MIPOBECTHU JI0KA3aTEIBCTBO CXOJAUMOCTH M HCCIIEIOBAHUE CKOPOCTH CXOAUMOCTH
CXEMBI.

IIpoexyuonno-cemounas cxema mpemuoeti Kpaegou 3a0ayu OJisl IINURMULECKO20
YPasHeHUs: 6Mopoco NopsKa.

Lenv u 3a0auu uzyuenus memovl — IPOBECTU MOCTPOEHUE MPOEKIIMOHHO-CETOUHON
CXEMBbI TPEThEN KpaeBOM 3a/1auu JJIsl SJUIMITUYECKOTO YPABHEHHS BTOPOTO MOPSIIKA;
MIPOBECTH JI0KA3aTEIbCTBO CXOJIMMOCTH U UCCIIEJOBAHUE CKOPOCTH CXOJAUMOCTH
CXEMBI.

IIpoexyuonno-cemounas cxema 3aoavu JJupuxie Ons 2ITUNMUYECKO20 YPAGHEHUS
8MOpP0O20 NOPAOKA 8 NPAMOY20JIbHOU 0Oacmu.

Lenv u 3a0auu uzyuenus memvl — IPOBECTH MOCTPOCHHUE MPOEKIIMOHHO-CETOUHOM
cxeMbl Ha ocHOBe MeTos1a byOHoBa — ["anépkuna 3agaun Jupuxie s
AJUTUIITUYECKOTO YPAaBHEHHUS BTOPOTO MOPSAKA B IPSIMOYTOJIbHON 00J1aCTH; MPOBECTH
JI0Ka3aTeJIbCTBO YCTOMYUBOCTH U CXOAUMOCTH CXEMBI.
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IIpoexyuonno-cemounas cxema 3aoavu JJupuxie Ons 2INUNMULECKO20 YPAGHEHUS
8MOpP0O20 NOPAOKA 6 0OIACMU C KPUBOIUHEUHOU 2PAHUYEl.

Lenv u 3a0auu uzyuenus memvl — IPOBECTU NOCTPOCHUE MPOEKIIMOHHO-CETOUHON
cxeMbl Ha ocHOBe MeTonia byOnoBa — [Nanépkuna 3agaun J{upuxie s
JUIMITUYECKOI0 YPABHEHUS BTOPOI'O MOPsAKa B 00JIACTH ¢ KPUBOJIMHEHHON IpaHuLeH;
IIPOBECTH JI0KA3aTEIbCTBO YCTOMYMBOCTH U CXOAUMOCTH CXEMBI.

III cemecTp

6. | IIpoexyuonno-cemounnviii Memoo peuteHus napadoIUuecKo2o ypasHeHusl.

Lenv u 3a0auu uzyuenus memvl — IPOBECTU NOCTPOCHHUE POEKIIMOHHO-CETOUYHON
CXEMBI /115 Tapa0OJINUYECKOr0 YpaBHEHUS; IPOBECTU JOKA3aTEIbCTBO CXOAUMOCTH U
MCCJICJOBAHUE CKOPOCTU CXOAMMOCTH CXEMBI.

7. | IIpoexkyuonno-cemounviti Memoo peuteHus: 2unepooIULecKo20 ypasHeHus 6mopo2o
nopsioka.

Lenv u 3a0auu uzyuenus memul — IPOBECTU IOCTPOCHUE MPOEKIIHOHHO-CETOUHON
CXEMBI Ul TUIEepOOIMYECKOr0 YpaBHEHUsT BTOPOIO MOPSIKA; IPOBECTU
MCCJIEJOBAaHUE YCTOMYMBOCTU CXEMBbI; IOCTPOEHUE AJIFOPUTMA.

8. | Ilpoexyuonno-cemounsiti Memoo peuieHus 2unepooIuyecKo20 ypasHeHus nepeoco
nopsoka.

Lenv u 3a0auu uzyuenus memvl — IPOBECTU MOCTPOEHHE 10 MeToAy byOHOBa —
["anépkuHa NpoEeKIMOHHO-CETOUHOM CXeMBl JUIsl THIEpOOINYECKOT0 YpaBHEHHUS
IIEPBOIO MOPSAJIKA; PACCMOTPETh BOIIPOC YCTOMYMUBOCTH U CXOJUMOCTH.

9. | Ilpumenenue npoeKyuonHo-cemouHo20 Memood K peueHuIo UHmMe2paibHbIxX

VpaeHeHull.
Lenv u 3a0auu uszyuenus memovl — 03HAKOMHUTH C TIOCTAHOBKOH 3a7jauu; U3JI0KUTh
QJITOPUTM PELIEHHS CXEMBI; pACCMOTPETH OIPOCHI YMCIEHHON pealn3aluu
MIPOEKIIMOHHO-CETOYHOM CXEMBI.
Taénuya 4. Ilpakmuueckue 3anamus
Ne Tema
n/n

1. | Meron Purtua, by6HoBa — ['anépkuna, HaMMEHbIIMX KBaApaToB. BeiOop 6a3ucHbIX
GyHKIMI. AITOPUTMBI.

2. | IlocTpoeHne NpoeKIMOHHO-CETOYHON CXEMBI JJIs1 OOBIKHOBEHHOTO
G depeHIMaTBHOTO0 YpaBHEHUs BTOPOro nopsaka. CxoIuMocCThb, OIIEHKa CKOPOCTH
CXOJUMOCTH.

3. | [locTpoeHne npoeKIIMOHHO-CETOYHON CXeMbI TPETheN KpaeBou 3a/1auu JIsl
IIMNTUYECKOTO ypaBHEHUS BTOPOro nopsiaka. CXoauMoCTb, OLIEHKA CKOPOCTH
CXOJMMOCTH.

4. | IlocTtpoeHne NpOEKIIMOHHO-CETOYHON CXeMBI Ha OCHOBE MeTos1a byOHOoBa — ["anépkuna
3anaun Jlupuxiie Ui SJUTMITHYECKOTO YPaBHEHHUSI BTOPOTo MOPsAKa B MPSIMOYTOJIbHOM
o0acTi. Y CTOHYMBOCTD U CXOJUMOCTb.

5. | [loctpoeHne mpoeKIIMOHHO-CETOYHON CXeMbl Ha OcHOBe MeTos1a byoHoBa — "anépkuna
3agaun Jupuxie s 3JUIMOTHYECKOTO YpaBHEHUsI BTOPOTro Opsiika B 001acTu ¢
KPHBOJIMHENHON TpaHULEN. Y CTOMYMBOCTh U CXOIUMOCTb.

6. | IlocTpoenue NpoeKIMOHHO-CETOYHOM CXEMBI JIJIs TapadoINUecKOro ypaBHEHHS.
CX0/IMMOCTb, OIIEHKA CKOPOCTH CXOJTUMOCTH.

7. | IIpoekiMOHHO-CcETOYHAs cXeMa JJIsl TUIIepOO0IMYeCKOro ypaBHEHUSI BTOPOTO MOPSAKA.
Y CcTOMUYNBOCTb, AJITOPUTM.

8. | Meron byOnoBa — I"'anépkunaa mocTpoeHHs MPOSKIIMOHHO-CETOUHON CXEMBI TSI

FI/IHep6OHI/I‘-ICCKOFO YPpaBHCHHA IICPBOI0 MOPSAAKA.
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Taoénuya 5. /labopamopusie pabomot

Ne ni/m Tema
1.
JlaboparopHbie pabOThI HE MPETYCMOTPEHBI.
2.
Taobnuya 6. Camocmoamenvhnoe uzyuenue pazoenoe OUCUYUnIUH
Ne
/i Bonpochbl, BBIHOCHMbIE HA CAMOCTOAITE/ILHOE H3yYeHHne
1. | UccnenoBanue cBOMCTB onepaTopa 0OBIKHOBEHHOTO AU(PepeHInanbHOr0 ypaBHEHUS

BTOPOTO MOPSIKA JJIsl HTOCTPOCHUS TPOCKIIMOHHO-CETOUHOM cxeMbl. [locTpoenue
aJropuTMa I peaiu3anuu cxembl Ha JBM.

2. | UccnenoBanue CBOKWCTB OnepaTopa 0OBIKHOBEHHOTO AU(PepeHIINaTbHOTO YpaBHEHUS
BTOPOI0 NOPs/IKA [yl HOCTPOSHUS IPOSKIIMOHHO-CETOUHOM cxeMbl. [locTtpoenue
alropuTMa Jjs peaau3anuu cxeMbl Ha OBM.

[TocTpoeHne NpOEeKIIMOHHO-CETOUYHON CXEMBI TPEThEH KpaeBot 3a1auul JUis
AIUTMIITUYECKOTO YPaBHEHHS BTOPOTO Mopsiaka. CX0IUMOCTh, OIIEHKAa CKOPOCTH
CXOJIMMOCTH.

3. | UccrnenoBanue CBOMCTB orepaTopa 3ajauu Jupuxie ajis SJUIMITUYECKOTO YPaBHEHUS
BTOPOTO MOPSAKA B MIPSIMOYTOJIBHOM 00JIACTH JIJIsl TOCTPOSHUS MPOEKIIMOHHO-CETOYHOMN
cxeMmsbl. [locTpoenue anropurma Juist peajinzanuy cxembl Ha OBM.

4. | UccnenoBanue CBOMCTB onepaTopa 3aJa4u Ul SJUIMITUYECKOrO YPaBHEHUS BTOPOTO
nopsiika B 001aCTH ¢ KpUBOJIMHEWHOW I'PaHUIICH /ISl TIOCTPOCHUS IIPOCSKIIMOHHO-
ceToyHOMU cxeMmbl. [locTpoenue anropurMa i peaausannu cxeMmbl Ha OBM.

5. | UccnenoBanue cBOMCTB onepaTopa KpaeBoi 3aauu Jyisl 1apaboInyecKoro ypaBHEHHUS
JUIsI IOCTPOEHMS MPOEKIIMOHHO-CETOYHOM cxeMbl. [locTpoenne anroputma ass
peanmzanuu cxeMbl Ha OBM.

6. | MccrnenoBanue CBOMCTB orepaTopa KpaeBou 3a/1auu Jisi TUIIEPOOTUIECKOTO
YPaBHEHHUS BTOPOTO NOPAAKA JJIs HOCTPOEHUS NPOEKIIMOHHO-CETOYHON CXEMBI.
ITocTpoenue anroputma s peaar3anuu cxeMbl Ha OBM.

7. | MccnenoBanue cBOMCTB onepaTopa KpaeBoH 3a1a4u i TUIepOoIndecKoro
YpaBHEHHUS BTOPOI0 NOPSAKA JAJIsi HOCTPOECHHUS TPOEKIIMOHHO-CETOYHOM CXEMBI 0

METOAY BY6HOB3. - FanepKI/IHa. HOCTpOGHI/Ie AJIropuTMa Iajigd peajin3ainuu CXEMbI Ha
OBM.

8. | AJrOpUTM peleHHs CXeMBbI JUIs HHTETPaIbHBIX YPaBHEHUH; BOPOCHI YMCIEHHOM
peau3alyy NPOEeKIIMOHHO-CETOYHON CXEMBI.

5. OueHouyHbIe MaTEPHAJIBI VISl TEKYIIEr0 U Py0e:KHOT0 KOHTPOJIA yCIIeBaeMOCTH U
NMPOMEKYTOYHOM aTTecTAlMU

KoneunbiMu pe3ynbTaTaMd OCBOEHHUSI NPOrpaMMbl JUCHUIUIMHBI «BBeneHue B

MPOSKIIMOHHO-CETOYHBIE METOMABI» SIBISIOTCA CHOPMUPOBAHHBIE KOTHUTHUBHBIC IECKPUITOPHI

«3HATBb», «YMETbY», «BIAJETh», PACIHCAHHbBIC MO OTIEIbHBIM KOMIETeHUIUsIM. DopMUpOBaHUE

ATUX JIECKPUIITOPOB MPOUCXOAUT B TEYEHUE BCErO0 CEMECTpPA MO ATalaM B pamMKax pa3IM4HOrO

BHU/JIa 3aHATUM U CAaMOCTOSATEIbHOM pa6OTBI.
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B xone n3ydeHus: TUCHUILIMHBI IPETyCMAaTPUBAIOTCS MeKyuuil, pyoedsicHbulli KOHMpOJib U
NPOMENCYMOYUHASL AMMeECMayUsl.

Koumponvnvie meponpuamus no Oucyuniunme TPOBOISATCS B COOTBETCTBUH C
[TonoxxenneM o OalTLHO-PEUTHHTOBOM cucTeMe attectanuu cTyaeHToB KBI'Y. Onenka
YCIIEBAEMOCTH CTYACHTOB OCYIIECTBIISIETCS B XOJ€ TEKYILIEro U pyOeKHOTO KOHTPOJIS, a TaKKe
IIPOMEKYTOUHOM aTTECTALUU.

5.1. Ouyenounvie mamepuanvt 011 meKyuie2o KOHMPONs
Texywut koHmpoib 3HaHUH, YMEHUW U BIaJICHUHN 110 JUCUUIUIMHE OCYIIECTBIISECTCS B
dbopMe yCTHOTO WM MTUCHbMEHHOTO OMpOca Ha JEKIIMOHHBIX U MPAKTUYECKUX, a TAKKE B X0
MIPOBEJICHUS CAMOCTOSTEILHOW PabOThI CTYICHTOB.

Llens mexkyweeo konmponsi — OLUEHKa pe3ylbTaToB pabOThl B CEMECTpPE U OOecrieueHue
CBOEBPEMEHHOI OOpaTHOI CBS3U, IS KOPPEKIMH OOy4YeHHs, aKTUBU3ALUU CaAMOCTOSTEIbHON
pabotel obOyuaromerocsa. OOBEKTOM TEKYIIEr0 KOHTPOJIS SBISIOTCS KOHKPETH3UPOBAHHBIC
pe3ynbTaThl 00y4deHwUs (yaeOHBIC JOCTHKCHHS) TIO TUCITUTUIHHE.

Texywuii KOHmMpONb YCUEBAEMOCTH O0OECIIEUMBACT OLIEHMBAHUE XOJa OCBOCHUS
JUCLUHUIJIMHBI M BKJIIOYAET: OTBETHl HAa TEOPETUYECKHE BOMPOCHI HA MPAKTHUUYECKUX 3AHIATHUSIX,
pelIeHre MPaKTUYECKUX 3a7ad Ha 3aHSATHUSAX, CAMOCTOSATEIbHOE BBIIIOJIHEHUE UHIUBUIYABHBIX
JIOMAIIHUX 33/IaHUH C OTYETOM (3aIUTOI) B YCTAHOBJIEHHBIN CPOK.

OneHka KauecTBa TOJIOTOBKM Ha OCHOBAaHUM BBIMOJHEHHBIX 3aJaHUN BEIETCA
npenogaBareneM (C OOCYXJACHHEM pe3ylbTaToOB), Oaibl HAYUCIAIOTCS B 3aBHUCHMOCTH OT
CJI0’)KHOCTH M KayeCTBa BBITIOJIHEHUS 3aJaHUs.

5.1. Oyenounvie mamepuanvt 0na meKyuie2o KOHmMpPONs

Texywuu Konmponb 3HAHWW, YMEHUW W BJIAJEHUN MO AUCUUIUIMHE OCYIIECTBISIETCS B
¢dbopMe YyCTHOTO HIIM MUCHbMEHHOTO OMpPOca Ha JIEKIIMOHHBIX U MPAKTUYECKUX 3aHATHUSAX, a TAKKE
B XOJI€ MMPOBEACHUS CAMOCTOSTEILHON pabOThI CTY/ICHTOB.

Llenv mexkyweeo konmponsi — OLUEHKa pe3ylbTaToB pabOThl B ceMecTpe U olecredeHue
CBOEBPEMEHHON OOpaTHOM CBSI3U, JUISI KOPPEKIMU OOY4YEHUs, aKTHBU3AIMH CaMOCTOATEIbHON
paboTel obOyuaromerocs. OOBEKTOM TEKYIIETO KOHTPOJS SIBISIFOTCS KOHKPETU3HPOBAHHBIC
pe3ynbTaThl 00ydeHus (yueOHbIe TOCTHKEHUS) TI0 AUCIUILITHHE.

Texywuii KOHmMpoOZb YCIEBAEMOCTH 0O€CIeYMBAaeT OLEHUBAHUE XOJa OCBOCHHS
JTUCIUTIINHB «BBeAeHNEe B TIPOEKIITMOHHO-CETOYHBIC METOJIBI» M BKJIIOYAET: OTBETHI Ha
TEOPETHUYECKHE BOMPOCHI HA MPAKTUYECKOM 3aHSATUU, PEIICHHWE MPaKTUYECKUX 3aJad u
BBINIOJIHEHHE 3a/JlaHMM  Ha NPAKTUYECKUX  3AHATUSIX, CAMOCTOSITEIbHOE  BBIMOJHEHUE

WHIUBUIYAIBHBIX JOMAITHUX 33JJaHUH C OTYETOM (3aIUTON) B YCTAHOBJICHHBIN CPOK.
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OneHka KkayecTBa TOJATOTOBKM Ha OCHOBAHWM BBINIOJHEHHBIX 3aJaHUM BeaeTrcs
npernojaBareneM (C 0OCyXKIEHHEM pe3yibTaToB), Oaulbl HAYHMCISIOTCS B 3aBHCHUMOCTH OT
CJIOKHOCTH M Kau€CTBAa BBINIOJHEHUS 3aaHUS.

5.1.1. Bonpocwt no memam oucyuniunsl «Beedenue 6 npoekyuonno-cemounvie memoowt)
(konmpoaupyemsie komnemenyuu YK-5, IIKC-1)

Tema 1. «BapuayuoHnuvie memoovl peuwieHus 3a0a4 Mamemamudeckol usuxuy»

1. Moaudukanueit Kakoro MeToa SBJISIETCS MPOCKIIHOHHO-CETOUYHBIH METOA?

2. Kakue cniennanbablie 6a3ucHble (YHKIIMU HCTIONb3YIOTCS B IPOCKIIMOHHO-CETOYHOM MeToze?
3. B 4yem npeanodTreHre BapHallMOHHOTO MOAX0/1a K TOCTPOCHUIO PA3HOCTHBIX CXeM?
4. MO>XHO JI1 UCII0JIb30BAaTh METOJ KOHEUHBIX 2JIEMEHTOB JIJIsl IOCTPOEHUS Pa3HOCTHBIX CXEM Ha
OCHOBE BapHallMOHHBIX IPUHLIUIIOB?

5. O6s3aTenbHO M OyAeT pelieHueM HCXOAHOW 3a7aud MUHUMH3UpYIomas (yHKIHS, eCH
CY’KaTh KJIacc JOMYCTUMBIX (DYHKITHI?

Tema 2. «Bapuayuonno-paznocmuas cxema 07151 00HOMEPHO20 YpPaHeHUs: ou@@ysuu (memoo
Pumya)»

1. B 9em cocTouT Xopoliee KauecTBO BapUallMOHHBIX METO10B?

2. Kakue cBoOHCTBa COXPAHSIIOTCS Y MaTPUIl BO3HUKAIOIIUX CHCTEM B IMPOEKIMOHHBIX METO/AX,
KOTOPBIMHU 00J1aJ1a)1 OTrlepaTop UCXOIHOM 3a1a4uu?

3. CoxpaHsieTcsi 1M CBOWCTBO IOJIOKUTEIBHON ONPEAEIEHHOCTH Y MAaTpHUIl B MPOEKLHUOHHBIX
METO/axX, eCJIM UM 00J1a/1a)1 onepaTop UCXOAHOM 3a1aun?
4. CoxpaHnsieTcs 1M CBOMCTBO CUMMETPUYHOCTH y MATpPHULl B IPOEKLIMOHHBIX METOJIaX, €CIIH UM
o0Jaan onepaTop UCXOTHOM 3a1a4uu?

5. Ilpu kakoM ycinoBUM Ha Oa3uCHbIE (QYHKIMHM I[OJIY4alOTCS XOPOIIUE MPUOIMKEHUS K
PEILIECHUIO 3a/1a4M NPOEKIIMOHHBIMHA METO1aMu?

Tema 3. «Bapuayuonno-pasnocmuas cxema 3adavu J{upuxie 015 3/1IURMULECKO20 YPAGHEHUS»

1. Kakoii Bug umeer onepatop 3afauu Jupuxie aas 3JUIMITHYECKOTO ypaBHEHUS ?
2. KakoBa o6yiacte onpejenieHus oneparopa 3aaauu Jupuxie mis ypaBaenus [lyaccona?

3. W13 kakoro paBeHCTBa CleAyeT CUMMETPUYHOCTD orepaTopa?
4. SBnsiercs au onepaTop IUIMNTHYECKOTO YPAaBHEHUS CUMMETPUYHBIM?
5. Ina noka3arenbCTBa KAaKOTO CBOMCTBA OIEpaToOpa JJUIMITHYECKOTO YPAaBHEHHS HYKHO
NoJIy4uTh HepaBeHcTBO Opuapuxca?

Tema 4. «Pewenue napabonuueckoeo ypasHenus npoeKyuoHHO-CemoyHbLM MemoooM»
CkasbiBaeTcss 1M Ha (opMax MPOEKIMOHHO-CETOUYHBIX METOJOB HAlIW4Yhe BpPEMEHHOU

MEePEMEHHOI?

14



10.

Bo3HuKaOT 1M TPyIHOCTH, OOYCIOBJIEHHBIE Te€OMETpuUel OOJacTH HM3MEHEHHs BPEMEHHOU
NIEPEMEHHOI?

Kakue cxempl 0 BpeMEHHOW NMEPEMEHHOI BO3HMKAIOT MPHU HCIIOJIB30BaHUM MeTo1a byOHOBa —
['anépkuHa K HECTAlMOHAPHOMY YPaBHEHUIO?

Kakast BO3MOKHOCTb YMCICHHOW alIIPOKCUMAlMK HECTAlMOHAPHBIX YPABHEHUN 10 IEPEMEHHON
! TepsieTCs IpU UCIOJb30BaHUU MeToaa byOHoBa — ["anépkuna?

Ilo xakol NepeMEHHOM NMPOU3BOIAT Yallle BCETO ANNPOKCUMALUIO PEIICHUS HECTALMOHAPHBIX
3a/1a4 POEKIIMOHHO-CETOYHBIM METOA0M?

Tema 5. «Pewenue cunepbonruuecko2o ypasHeHus RPoeKyuoHHO-CemoyHbIM MemoooM»

MoOXHO JM TNPUMEHUTh PA3HOCTHBIM METOJ JUId PpEUICHHs CHCTEMbl OTHOCUTEIIBHO
K02 PHUIMEHTOB NPUOIMKEHHOTO PEIICHHUS THIIEPOOTNIECKOTO YpaBHEHHS BTOPOTO MOPsIKa?
AHQJIOTUYHO JM CIIy4alo MapaOOJMYecKOoro ypaBHEHHS UYHWCIEHHOE pEIIeHHE CHCTEM IS
onpeneneHuss Kod(PGUIMEHTOB NPUOIMKEHHOIO pPELIeHUsT TUNepOOIMYECKOro YpaBHEHUS
BTOPOTO Mopsiaka?

MoxHOo 1M npuMeHHTh Meron byOHoBa — [anépkumua [uIsi pemeHus THIepOOTUIeCKOTo
YpaBHEHHUS [1€PBOTO Mopsiika?

ITo kako# mepeMeHHONM MOYKHO OCYILIECTBUTh AllIPOKCUMALIMIO C TIOMOIIbIO (PUHUTHBIX (QYHKIUHA
JUIs TUIIEpOOJIMYECKOro ypaBHEHUA?

MOHO JT1 OCYIIECTBUTH MPUOIMKEHUE JJISi THUIEPOOIIMYECKOTO YPAaBHEHHS TIEPBOTO TOPSIKA
110 BpEMEHHOW MepEMEHHOM, KaK U JiJIs NapadoIN4ecKoro ypaBHeHus?

MOXHO JM TNpPUMEHUTh PA3HOCTHBIM METOJ Ui PpEUIEHUs CHCTEMBl OTHOCUTEIIBHO
K03 PHUIIMEHTOB NPUOIMKEHHOTO PELIeHHs THIIepOOTNYECKOr0 YpaBHEHHs BTOPOTo MopsiaKa?
AHaJOTMYHO JIM CIOy4yal NapadOoJM4ecKoro YpaBHEHHUS UHWCICHHOE pEIIeHHE CHCTeM s
onpezaeneHuss Ko3(QQUIMEHTOB NPUOIMKEHHOTO PpELIEHUS TUIepOOINYEeCKOro ypaBHEHUS
BTOPOTO Mopsiaka?

MoxHO &M npuMeHuTh MeToJ byOHOBa — ['anépkumHa Juis pelIeHHs TUHepOOIMYECKOro
YPaBHEHHUs [IEPBOTO Nopsaka?

[To xakoil mepeMeHHON MOKHO OCYIIECTBUTH alllMPOKCUMAIUIO C TTOMOIIbIO PUHUTHBIX (PYHKUINN
JUTsl THEPOOINYECKOT0 YpaBHEHUS?

MO’HO 11 OCYIECTBUTH MPUOIMKEHUE JJISi TUIMEPOOIIMYECKOr0 ypaBHEHUS MEPBOTO MOpsaAKa
110 BPEMEHHO! NIEPEMEHHOM, KaK U /715 TapaboIu4ecKoro ypaBHeHHs?

Tema 6. «Ilpumenenue npoekyuoOHHO-CEMoOUH020 MeMoOa K peuleHu0 UHMe2PanibHbIX
VPABHEHUU»

KakoBbl BO3MOXHOCTM MNPUMEHEHMSI MPOEKIMOHHO-CETOYHOIO METOAAa JJs  PELIEHUus

UHTETPATbHBIX YPaBHEHUN?
15



10.

KakoB anropuT™m pemieHusi MHTETPabHBIX YpPaBHEHUIN C MOMOIIbIO NMPOEKIIMOHHO-CETOYHOIO
meTona’?
B uem ynoOCTBO mMpuUMEHEHUS TPOCKIIMOHHO-CETOYHBIX aTOPUTMOB JJIsI YUCICHHOTO PEIICHUS
WHTETPaJbHbIX YPAaBHEHU?
KakoBbl 0CcOOGHHOCTM UYMCICHHOW peaju3aluy pEHICHUs HWHTErpalibHbIX ypaBHEHUN
IPOEKIIMOHHO-CETOYHBIM METOJI0M?
Kakumu mnpuémamMu MOXKHO BOCIOJIB30BATHCS JJISI TOBBIIICHUS CKOPOCTH CXOJAUMOCTHU
NpUOIMKEHHOTO PEHICHHs K TOUHOMY pellieHuto?
B uém cocTouT 11emecoo6pa3HoCTh MPUMEHEHUS METOJ0B YUCIIEHHOTO HHTETPUPOBAHUS?
CriocoOCTBYET JIM UCTONIb30BAHUE YMCIEHHOTO MHTETPUPOBAHMS UIS BBIYUCICHHS 3JIEMEHTOB
MaTpHIl, MpaBbIX YacTed CHUCTEM, BO3ZHUKAIOIUUX IPU MPUMEHEHUU MPOCKIIMOHHO-CETOUYHBIX
METOJIOB, aBTOMATH3aIUU TpoIecca MPUOIMKEHHOTO PelIeHHs 3a1a4u?
KakoBbl Hanbosnee nomynsipHbie GOpMbI KOHEUHBIX HJIE€MEHTOB?
Kak MOXHO OCyIIeCTBUTh PacHpOCTpaHEHUE MOIMYISIPHBIX (OPM KOHEYHBIX AIIEMEHTOB Ha
HeperyJsipabie popMbl?
Kakue kBaapaTypHble (OpMYIbl YHCICHHOTO WHTETPUPOBAHUS HCIOJIB3YIOTCS MPHU PEIICHUU
3aJ1a4 MPOEKIIMOHHO-PAa3HOCTHBIMU METOAAMHU U, KAKOBA UX TOUHOCThH?
Kpumepuu ghopmuposanua ouenok (oyenusanus) no pezyivmamam ycCmHo20 Onpoca.

VYcTHBIN onpocC ABJISIETCS OJIHUM U3 OCHOBHBIX CHOCOOOB yuéTa 3HAHUU 00Yy4aromerocs
o JucuuIMHe «BBegeHne B MpOEKIMOHHO-CETOYHBIE METOIbI». Pa3BEPHYTHIN OTBET CTYIEHTa
JIOJDKEH MPEJCTaBIATh COOON CBA3HOE, JIOTHYECKHU MOCIIE0BATENIbHOE COOOIEHNE Ha 3a/1aHHYIO
TEeMy, TOKa3bIBaTh €r0 YMEHHE MPUMEHSATh M3ydyaeMbIe METOJbI MPH PEIIEHUU MPAKTHUYECKUX
3azad.

B PE3YIbTATC yCmHo2o onpoca 3HaAaHUA 06yqa10u1eroc;1 OLICHUBAIOTCA 110 IIKAJIC:

KoaunuectBoO

Kpurepuu oueHuBanus
0aJ1710B P p 1

5 OO6yuarommiics

- TIOJIHO M3J1araeT U3y4yeHHbI MaTepua, 3HaeT Bce (YOpMYIIbl, MPUMEHsIEMbIE
METOJAbI U UX TOYHOCTD,

- IOHUMAET MaTepHall, MOXKET 0OOCHOBATh CBOU CYXACHHUS, IPUMEHUTH 3HAHUSI IPU
pEIIeHNY TPAKTHYECKHX 3a/a4, a TAK:Ke 33JJaHUH JIJIST CAMOCTOSATEIILHOTO
BBITIOJTHEHHS;

- M3JIaraeT MaTepHa MOCICIOBATEIIBFHO U MPABUIIBLHO C TOYKU 3PEHUS HOPM
JTUTEPATYPHOTO SI3BIKA.

4 OOyuaronuiicst 1aéT OTBET, yIOBIETBOPSIOMINI TEM ke TPeOOBAaHUAM, UTO U JIS
«5» 6aNIoB, HO IOMYCKAeT HECYIIECTBEHHBIE OINOKH, KOTOPBIE CaM Ke
UCTPABIISIET, U HEKOTOPbIE HEMOUETHI B MOCIIEIOBATEIILHOCTU H O(OPMIICHUH
M3JIaraéMoro MaTepuana.

3 OOyuaromuiics 0OHapyKHUBaeT 3HAHUE ¥ TIOHUMAHHE OCHOBHOTO MaTepHuaa 1o
JTaHHOM TeMme, HO:
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- U3JIaraeT MaTepray HEMOJHO U IOMYCKAET HETOYHOCTH B ONPEIEICHUN MOHATUH,
3HaHWUI METOJIOB, UX TOYHOCTH;

- HE YMEeT J0CTaTOYHO ITyOOKO M JI0Ka3aTeIbHO 00OCHOBATh CBOM CYXACHUS U
MPUMEHSATH METO/IBI;

- M3J1araeT MaTepuas HermocCaeA0BaTeNIbHO, JOIMYCKACT OITHOKHY.

2 OOyuaronmiicss 00Hapy>KUBACT CYIIECTBEHHOE HE3HAHHE HEKOTOPOM YacTu paszerna
M3y4aeMoro Marepuaia, JoImyckaeT OHUOKU B (GOPMYJINPOBKE U GOpMYIIax, Npu
OLIEHKE TOYHOCTH METO/IOB.

1 OOyyaromuiics OOHapy>KUBaeT HE3HAHHE HEKOTOPOH YacTH pasjesia n3y4yaeMoro
MaTepHasa, JOMyCKaeT CyIIeCTBEHHbIE OIIMOKU B (OPMYIUPOBKE U (HOPMYIIax, MpH
OLICHKE TOYHOCTH METOJIOB.

0 OOyuaromuiics 0OHapy)KHUBaeT HE3HAHUE OOJIBIIEH YaCTH pasJiena u3y4yaeMoro
MaTepuasia ¥ HEYMEHHE MPUMEHSTh MX MPH PEIICHHH MPAKTHYCCKUX 3a7a4.

5.1.2. Oyenounvie mamepuansl 011 CAaMOCMOAMENbHOU padomul 00yuarouiecocs (munoegvle
3a0auu) (konmpoaupyemoie komnemenyuu YK-6, IIKC-1)

[lepeuens TUIMOBBIX 3a/1a4 Ui CAMOCTOSITENIbHOM paboThl cHOPMHUPOBAH B COOTBETCTBHUH
C TEMaTHUKOH MPAaKTHYECKHX 3aHITHHA 1O TUCHUIUINHE «BBeneHue B MPOCKIMOHHO-CETOYHBIC
METOJTBI.

CaMocrtosiTennbHasi paboTa  OLIGHMBAETCS CTENEHBIO OCBOCHHUS  BOMPOCOB IS
CaMOCTOSITENILHOTO H3yueHus (cM. Tabnuiy 6) U WHAMBUAYaIbHBIM BBIMOJTHEHHEM 3aJlaHUd K
MPAKTUYICCKUM 3aHITHSIM.

Tema: «Ilpoexyuonnvie memoovl peuieHus 3a0a4 MamemMamuieckoi QuuxKuy

1. Paccmotpets 3amauy:

u(O)z%(l)zO, p(x)>0, g(x)>0,

rue p(x), q(x) — OCTaTOYHO TIJaJKhe oOrpaHudeHHble (¢yHKIUH. OxapaKTepu3oBaTh
muddepeHIManbHble CBOMCTBA (PYHKINN U3 SHEPreTUYECKOTo MPOCTPAHCTBA ONEpaTopa 3ajgadu
H OHNpCACInTb, KaKMM KpacCBbIM YCJIOBUAM OHH 00s13aTeNbHO YAOBJICTBOPAIOT (FJ'IaBHI)IG
YCIIOBHS), @ KAKUM MOTYT HE yJIOBJIETBOPATH (€CTECTBEHHBIE YCIIOBHS).

2. 3anucathb 3a1a4y U3 3a1aHus 1 B onepaTopHoii popme. Onpenenuts CBOWCTBA oniepaTopa.

3. Jlnsg 3amaun

+qu:f(x), xe(O,l), f eLZ(O,l), q =const >0,

TSt 0a3MCHBIX (PYHKITUH qpi(x)= sinizx, i =1, N, COCTaBUTh aJITOPUTM HAXOXKIEHUS €€ PEIICHHS

no merony byOnoBa — ["anépkuna.
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4. Jlns 3amaun w3 3amaHus 3 COCTaBUTh NPOrpaMMy €€ pelieHus 1o merony byOHoBa —
I'anépkuna.
S. IIpoBecTu aHa/IN3 YUCIIEHHBIX PE3YJIbTATOB, IOJYYEHHBIX Ul 3aJ1a4M U3 33aHUs 3.

6. Jlns 3agaum

a%+bu=f(x), xe€(0,1), feL(0,1)=H, a,b>0,
x

u(0)=0
COCTaBUTh AJITOPUTM HAXOXKJICHUS €€ peleHus 1o meroay byonosa — [Manépkuna.
7. ns 3amaum w3 3amaHus 6 COCTaBUTH IpOrpaMMmy €€ pelleHus 1o MmeTony byOHoBa —
lNanépkuna.
8. [IpoBecTu aHaNW3 YUCIEHHBIX PE3yAbTATOB, MOMYUYEHHBIX AJIS 33Ja41 U3 3a/1aHus 6.

9. Jlns 3agaum

2
Z L;+qu:f(x), q = const >0,
X

u(0)=u(1)=0

COCTaBUTD AJITOPUTM HAXOXKJACHUA €€ PCIICHHA 110 METOAY HAMMCHBIINX KBAAPATOB.

10. Ins 3amaum U3 3amaHusg 9 COCTaBUTH NPOrpaMMy €€ pPelIeHUs M0 METONy HAMMEHbBIIHUX
kBazpatoB. [IpoBecTu aHamu3 YMCIEHHBIX PE3YyIbTATOB.
Tema: «llpoekyuonno-cemounasn cxema 0 0OHOMEPHO20 YPAGHeHUs OUPpy3uu)

1. lna nmuddepennmanbHoi 3a1auu

2

%+cu:f(x), xe[O,l],
x

u(0)=u(1)=0.
OMpECACIINTb 3HAYCHUSA C, 0114 KOTOPBIX IPUMCHUM METOJ PI/ITHa?
2. 3anmcarh 3ama4yy u3 3aaanus 1 B omeparopHoit dopme. OmnpenenuTs CBOWCTBA orepaTopa u
mo100paTh MPOEKIIMOHHO-CETOYHBIN METOJ] €€ PEIlICHUSI.
3. JIns 3amaun u3 3aAaHusi | COCTaBUTH aITOPUTM HAXOXKICHHS €€ PEIICHUs MPOEKIIMOHHO-
CETOYHBIM METOI0OM.
4. JIns 3amaum U3 3aaHusl | COCTaBUTH MPOTpaMMy €€ PEIICHUs MO MPOCKIIMOHHO-CETOUHOMY
METOAY.
5. IIpoBecTu aHaNIM3 YUCICHHBIX PE3yAbTaTOB, OMYUYEHHBIX AJIS 3aa41 U3 3a1aHus 1.
6. [TocTpouTh Pa3HOCTHYIO CXEMY C IIOMOIIBIO MeTo1a Putia st 3amaqm:

d du
- k(x)a =1, xelo,1],
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3/2, 0<x<Z,
4

Yeumn

B3SIB B KauecTBe 0a3uCHbIX GyHKIMI QyHKIMK @ x) ¢ rpadukom Buja:

A

7. Ans 3ama4u, paCCMOTPEHHOM B 3a1aHUU 6, COCTAaBUTh AJITOPUTM HAXOXKJEHUS €€ PeIIeHus 1o
Merony Putna.

8. Jlns 3amaum u3 3amanusi 6 COCTaBUTH IporpamMmy ee pemreHus mo merony Purna. IIpoBectu
AQHAJIN3 YUCJIEHHBIX PE3YJIbTATOB.

9. Jlns 3agaumn

—i(pﬂjwu:f(ﬂ,

dx dx
ula) =2 (p)=0,
dx

COCTaBUTH aJITOPUTM HAXOXKACHUS €€ PCIICHUS 110 MCTOAY Putna.

10. JIns 3amaun

rac u,,u, — HOCTOSAHHBIC, COCTaBUThL aJIrOPUTM HAXOXKICHHUSA €€ PEIICHHUS 110 METOLY

Putna.

Tema: «Ilpoekyuonno-cemounvtii memoo pewienusn 3aoauu /Jupuxie 011 INAUNMUYLECKO20
YpasHeHus»
1. [TocTpouTh pa3HOCTHYIO CXEMY € TOMOIIIbIO MeTo1a ["anépkuHa ass 3aaauu:

_i[k(x)@j -1, xefol],

dx dx

\.P—‘
o
IN
=
IN
w |y



bazucHbie pyHKIIMN — QYHKIMH ¢ TPAPUKOM:

A

2. [IpoBepbTe MpaBOMEPHOCTH MPUMEHEHHs MeToj1a ["anépkuna s 3a1auu U3 3aanus 1

3. Jlns 3a1aum, pacCMOTPEHHOM B 3a/laHUU 1, COCTaBUTH aJITOPUTM HAXOXKJIEHUS €€ PelICHUs 10
meronay ["anépkuna.

4. Jlnia 3aaum U3 3aaHus | coCcTaBUTH porpaMmy €€ pelieHus no merony I'anépkuna.

S. IIpoBecTu aHa/IN3 YUCIEHHBIX PE3YIbTATOB.

6. /lana nuddepennmnanbHas 3a1a4a:

2
—d—b2t+a@+cu:1, c=0, xe[O,l],
dx dx

u(O) = u(l) =1.
[TocTpouTh pa3HOCTHYIO CXeMY C TIOMOIIIbI0 MeToia ["anépkuHna, ucnomnab3ys 6a3ucHbie GyHKIUN
3 3agadus 1.
7. g 3amaum, pacCCMOTPEHHOM B 3aJIaHUH 5, COCTABUTH AJITOPUTM HAXOXKICHHS €€ PeIIeHUs 110
meronay I'anépkuna.
8. [l 3amaun U3 3a1aHus 5 COCTaBUTh MPOTPAMMYy €€ pelIeHus 1no metoay ['anépkuna.
9. [IpoBecTu aHANIM3 YUCICHHBIX PE3yIbTATOB.

10. [IpoBeprTe nMpaBOMEPHOCTH MpUMeHEHUs MeToa ["anépkuHa A 3aaun u3 3a1aHus 6.

Tema: «llpoekyuonno-cemounstit Memoo pewienus 3aoayu /lupuxie 011 IIAURMUYECKO20
ypasuenusn»

1. [TocTpouTh pa3HOCTHYIO CXeMy ¢ TToMoIIIbi0 MeToa ["anépkuna nss 3anaqu:

_E{AAQQ=LXENM,

dx dx
, o<x<Z,
u(0)=ult)=0. k(x)=1 >
5, —<x<1

basucuble pyHKIIMHN — QYHKIUH C TpaduKOM:
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2. [IpoBepbTe MpaBOMEPHOCTH MPUMEHEHUs MeToj1a ["anépkuna s 3a1a4uu u3 3aanus 1

3. lns 3a1aumn, pacCMOTPEHHOM B 3a/laHUU 1, COCTaBUTh aJIFOPUTM HAXOXKJIEHUS €€ PELICHUs 110
Meronay ['anépkuna.

4. Jlna 3amaun 3 3a1aHus | COCTaBUTH MPOrpamMmy ee perieHus no merony ['anépkuna.

5. IlpoBecTn aHaIM3 YUCICHHBIX Pe3yabTaToB.6. st muddepeHmanpHOM 3a1a4n:

2
—d L2t+a@+cu:1, c>0, xe[O,l],
dx dx

u(0)=u(1)=1

MOCTPOUTH PA3HOCTHYIO CXEMY C TIOMOIIBI0 MeToa ['anépkuHa, ucronb3ys 0a3ucHble (QyHKITHH

3 3agadus 1.

7. IIpoBeppTe IPaBOMEPHOCTH NpUMEHEHMS MeToAa ["anépkuna 1 3agaun u3 3aganus 1

8. Jlns 3amaum, pacCMOTPEHHOM B 3a/laHuu 1, COCTaBUTh aJITOPUTM HaXOXKJIEHUS €€ pEelIeHUs 10
merony I'anépkuna.

9. JIns 3a1aum U3 3ajjaHus 1 COCTaBUTH NPOrpaMMy ee peleHus o Metoy I'anépkuna.

10. ITpoBecTn aHaIN3 YUCIEHHBIX PE3YIbTATOB.

Tema: «Ilpoekyuonno-cemounslii Memoo peuwieHua napadoIudecKo20 ypagHeHu)

1. {ns 3amaun

% +Au=f,
u(x,O):u(O),

rne f=f (x,t) IIpU KaXkJOM 3HAa4eHUU [ mnpuHauinexur H =1L, (Q), xeQ= (a,b), te [O,T];

) =) (x) € L,(Q), ¢ onepatopom Au = _di p(x)% +qu; p(x), g(x) — orpamuuennmbie
X X

TOJIOKHTENbHBIE QYHKIMHU Ha {2 ¢ 00IACTBIO ONPEETEHNUS

D(A):{v:vel,z, %GLD Avel,, v(a):%(b):0}

MIOCTPOUTH PA3HOCTHYIO cxeMmy 1o MeTony byoHoBa — ['anépkuna.
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2. IlpoBepbTe TPABOMEPHOCTh MpUMEHEHHS MeTona byOHoBa — lanépkuHa i 3amaduu U3
3ajanus 1.

3. Jlns 3a1aun, pacCMOTPEHHOM B 3a/laHUU 1, COCTaBUTh aJIFTOPUTM HAXOXKJIEHUS €€ PEeLICHUs 110
Merony byonosa — 'anépkuna.

4. Jlna 3amaum w3 3amaHus 1 cocTaBUTH Hporpammy ee pelieHus no meroay byOHoBa —
I"anépkuna.

S. IIpoBecTu aHa/IN3 YUCIEHHBIX PE3YyIbTATOB.

Tema: «IlIpoekyuonHno-cemounslii Memoo peuieHus 2unepooIuuecKo20 ypasHeHus mopozo
nopaoka»

1. s 3amaun

2
Ty u=plsr), 1€(0.T), veQ=(ab),

u(x,O) = u(o)(x),
2 (20) =y (x),

d du
rae Au=——- p(x)d— +q(x)u — omeparop ¢ 00JaCTLIO ONpPEIEIEH s
X X

D(A) = {v vel,, @ elL,, Avel,, v(a) = @ (b) = O} , JUISL THIEPOOINYECKOTO YpaBHEHUS
dx dx

BTOPOTO MOPSIKA COCTABUTh aJITOPUTM PEIICHUSI C IOMOIIBIO TPOCKITMOHHO-CETOYHON CXEMBI.

2. TlpoBepbTe MPaBOMEPHOCTh MPUMEHEHHUS MPOEKIIMOHHO-CETOYHOM CXeMbI A 3aladyd U3

3amanus 1.

3. Jlns 3amauu, pacCMOTPEHHOHN B 3aJlaHUM |, COCTaBUThH AITOPUTM HAXOXKIACHHUS €€ PEIICHUS C

MTOMOIIBIO TTPOEKITMOHHO-CETOYHON CXEMBI.

4. Jlna 3agaun U3 3a7aHusi 1 COCTaBUTh MPOrpaMMy €€ PelIeHHUs C MOMOIIBI0 MPOEKIIMOHHO-

CETOYHOM CXEMBIL.

5. IIpoBecTu aHaIM3 YUCICHHBIX PE3YIbTATOB.

Tema: «Ilpoekuuonno-cemounsvlit Memoo peuwleHus ZUnepooIUYecKo20 YPAGHEHU NEPEO20

nopsaoka)

1. [{ns 3amaun

a_”+aa_u+b(x,t)u(x,t)=f(X,f),

Ot Oox

u(x,O) = u(o)(x),
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rae te (O,T) , Q= {(x,t): te (O,T), Xe (0,1) }, a=const >0, b(x,t) >0 — orpaHuyYeHHas
pymaws, f(ur)eH=1(Q), u(®eL0.), )=( )0 [1=I, 0 mocTPONTS

ITOPUTM PELIEHUS C UCIIOJIb30BAHUEM NTPOEKLIIMOHHO-CETOYHOM CXEMBI.

2. [lpoBepbTe MpPaBOMEPHOCTb MPUMEHEHHUS MPOCKIHUOHHO-CETOYHOM CXEeMbl i 3a7aud U3
3ajanus 1.

3. [ns 3amaum, pacCMOTPEHHON B 3aJjaHUU 1, COCTaBUThH aJITOPUTM HAXOXKJECHUS €€ PEIICHUS C
MIOMOILBIO TPOEKIITUOHHO-CETOYHON CXEMBI.

4. Jlns 3amaum U3 3a1aHust 1 COCTaBUTh MPOrPaMMy €€ PELICHHs] C MOMOUIBI0 MPOEKIIUOHHO-
CETOYHOM CXEMBI.

S. IIpoBecTy aHaIM3 YUCIEHHBIX PE3YJIbTATOB.

Tema: «llpumenenue npPOEKYUOHHO-CEMOUYHO20 MeEMOOA K PEUIeHUI0 UHMeZPAIbHbIX
YPAGHEHUIL»

1. s 3amaun

- D)%)+ )= sk >0, g0

rue p(x),q(x), f (x) — KyCOUHO-TJIa/Ikhe (DyHKIIMM ¢ BO3MOKHBIMHU pa3pblBaMH IEPBOro poja B
TOYKaX {)ch }, COBIAJAIOLIMUX C YACTBIO Y3JI0B CETKU {xi }, NPUMEHHUTD KBaJIpaTypHbIE (HOPMYIIBI

IPSIMOYTOJIBHUKOB.
2. K 3agaue, mpuBeIeHHOM B 3aJJaHMM | MPUMEHUTH KBaJIpaTypHYIO (OpMYITy Tpareruii.
3. K 3aaue, npuBeieHHOM B 3aJjaHUM | IPUMEHUTH KBaapaTypHyto popmyiy CUMIICOHA.

4. Jlns mocTpoeHust IPUONMKEHHOTO PEMIEHUs U, K 3a1aHusM 1-3 mpumeHuTh MeTon Putna ¢

MOMOIIBIO KYCOUHO-TMHEWHBIX 0a3UCHBIX (DYHKIIHI {(Dl- (x)}

S. ITocTpouTh aITOPUTMBI PEIIEHUS C UCTIOIH30BAHUEM MPOEKIIMOHHO-CETOUYHON CXEMBI.
Memoouueckue pekomenoayuu no peuienuIo 3a0ay

[Ipuctynas x pelieHWro 3aaady, HEOOXOAWMO BHHMATEIBHO HW3YYUTh TEOPETHUECKHIA
MaTepuan Mo Temam, pa3o0paTh MPUBOAMMEIE B TEOPETHYECKOM MaTepuaie mpumepsl. [lpu
BBITIOJTHEHUH 33/IaHUN UCTIONB3YIOTCS (DOPMYITBI M METO/IBI, PEACTABIICHHBIC 110 KAXKI0H TeME.

Llenp 3amanuii — cGoOpMUPOBATH HABBIK PEIICHUS MPAKTHYCCKUX MPHKIATHBIX 3371ad
YUCIEHHBIMU METOJIaMH, HABBIK OIIEHKM TOYHOCTH MOJYYEHHOTO PEIICHUs U aHajIu3a MOBEJICHUs
OIIUOOK, YTO SBJSIETCS HEOOXOIUMBIM MPU MPUMEHEHUHU YUCIICHHBIX METOIOB.

Kpumepuu ghopmuposanusa ouenok onsa camocmoamensvroii pabomol cmyoenma

(munoevie 3a0auun)
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CaMOCTOSTEIIFHOE BBIIOJHEHHE 3aﬂaHHﬁ Ha MOPaKTHYCCKUX 3aHATHUAX, a TaKKC BHC

ayJIUTOpUN SIBJISIETCS OJHUM M3 OCHOBHBIX CIIOCOOOB yuéTa 3HAHMH OOyYaromerocss Io

JUCHUITIINHE ((BBC[[GHI/IG B MIPOCKIIMOHHO-CETOUYHBIC MCTOAbI».

B pE3YIBTATC CamMoOCmMosImenbHou paéombl 3HaHUA 06yqafomerocx OLICHHUBAKOTCA I10

HHMIKC CJ'IC,I[y1-OH.I€I71 aIKale.

KosamnuecTBO
0aJ1JI0B

Kpurepun ouneHuBanusi

5

OO0yuaromuiicst

- MOKasaj IIyOOKHME 3HAaHUS MarepHhaja MO TMOCTaBJICHHBIM BOMNPOCAM, I'PaMOTHO,
JIOTHYHO €ro M3JIaraeT, CBOOOIHO MCIIOJIb3YET HEOOXOAUMBbIe (POPMYIIBI IIPH PEIICHUN
3a/1a4;

- 3HaeT Bce (POPMYIIBI, IPUMEHSAEMBIC METOJIbI K UX TOYHOCTH;

- MOKET IPUMECHSTH 3HAHUS [TPU PEIICHUH TPUKIATHBIX 337a49 JUIs
CaMOCTOSTEILHOTO BBIITOJIHEHHS.

OOyuaromuiics

- 1aéT OTBET, YIOBJICTBOPSIONIHIA TPEOOBAHUSIM,

- TBEpP/O 3HACT Marepuall, TPaMOTHO €ro M3jaraeT, He JOIYCKAeT CYIIECTBEHHBIX
HETOYHOCTEH B MPOIIECCE PELICHUS 3a/1ay;

- CaM HCIPaBJIAACT CBOM HCCYHICCTBCHHBIC OILIMOKHU 1 HCKOTOPBIC HCIIOqéTBI.

O6yanOIHHﬁCH O6Hapy}I(I/IBaeT 3HAaHUC U IIOHUMAaHUEC OCHOBHOI'O MaTcpualia 110
IMMOCTaBJICHHBIM BOIIpOCaM, HO HC YCBOWJI BCC €T0 ACTAIN, JOIIYCKACT OTACIIbHBIC
HCTOYHOCTH IIpU PCUICHUU 3aJ1a4.

O6yanOIHHﬁCH O6H8.py>I(I/IBaeT HCIIOJIHOC 3HaHHNEC U IOHMMAaHHNEC OCHOBHOI'O
MaTtcpHajia 1o 1moCTaBJICHHBIM BOIIPOCaM, HC YCBOUJI €TO IIGTEUIGI\/JI, AO0ITYyCKacT
HCTOYHOCTH IIPpU PCIICHUU 3aJ1a4.

OOGyuaromumiicss OOHapY>KUBAET 3HAYUTEIHLHOE HE3HAHNE U TOHUMaHNUE OCHOBHOTO
MaTepuaa 1o MoCTaBIEHHBIM BOIIPOCaM, HE YCBOWJI €T0 JIeTallel, TOMycKaeT
CYIIECTBEHHBIC HETOYHOCTH TIPU PEIICHUH 3a]1a4.

OOyuaromuiics JomycKaeT rpyoble OIIMOKU B OTBETE Ha MOCTABJICHHBIE BOIIPOCHI U
IIPU PEUIeHNH 3a1a4.

5.2. Ouyenounvie mamepuanvt 011 pyoexncHo20 KOHRMpPoOa

Pybedxcnviii konmponb TIPOBOJAUTCS C LENBI0 ONPE/IETICHUs KaueCTBa OCBOCHUSI yU4eOHOTOo

MaTepuralia

B IICJIOM. PY6C)I(HBII7I KOHTpPOJIb  OCYHICCTBJIACTCA IIO Oollee WM MeEHee

CaMOCTOATCIIBHBIM pa3Ji€jlaM KypCa W IMPOBOAHUTCA IIO0O OKOHYAHUWMU H3YUYCHHA MaTcpHaia B

3apaHee YCTAaHOBJIICHHOE BPEMsI.

B Teuenue cemecTtpa TPOBOIUTCS mpu pYOEHCHbIX KOHMPOIbHLIX MEPONPUAMUL NO

epaguxy.

PyOexxHbIE KOHTPOJIb TPOBOJAUTCS B BHUAEC KOJIJIOKBUYMOB (WJIHM CaMOCTOSATEIbHBIX,

KOHTpOJ’ILHLIX) Ha MPAKTUYCCKUX 3aHATUAX.

BrinmonaseMsie pa6OTBI XPaHATCA Ha Ka(bez[pe B TCUCHUC yqeGHoro roaa 1 1o TpC6OBaHI/IIO

NpeaoCTaBJIAKOTCA B ynpaBJ’ICHI/IC KOHTPOJIA Ka4YCCTBaA. Ha py'6C)KHBIe KOHTPOJILHBIC

MEPONPUITHS BBIHOCUTCS MTPOrPaMMHBIN MaTepHal (pasienbl) Mo AUCIUIIINHE.
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[IpoBenenue 6anbHO-PEHTUHTOBBIX KOHTPOJIBHBIX MEPOIPUATHI AJI1 HHBAJIUIOB U JIMII C
OTPAaHUYEHHBIMH  BO3MOXHOCTSIMU  3J0pPOBbS MO JTUCLUTLIINHE obecrnieunBaeTcs
aJanTUPOBAHHBIMM  KOHTPOJbHO-U3MEPUTEIBHBIMU ~ MaTE€pHaJlaMHM W COOTBETCTBYIOLIEH
TEXHOJIOTHEH aTTeCTalllH.

5.2.1. Oyenounvie mamepuanvt 0,11 KOHMPOIAbHOU PadOMbl (KONTOKEUYMOB)
(konmpoaupyemoix komnemenyuu YK-5, IIKC-1)
Tunoewie sapuanmul KOHMPOJIbHHIX PAOOM
Bapuanm 1.

3aoanue 1. Bcmasvme nponywenHoe cl1060.

1. B metozne bybnosa — I'anépkuna Ko>pQUIMEHTHI (; ONPENENAIOTCA U3 YCIOBHS ### HEBA3KH

LMN _f K ¢1>¢2:"'9 (DN
Ilpasunvhuiii 6apuanm omeema: OpTOrOHAIBLHOCTH.

2. KoahdumueHTsl a; onpenesistoTess U3 YCIOBUS OPTOTOHATBHOCTH HEBS3KH K 0a3UCHBIM
GyHKIMSIM: (LuN - f,(p,.): 0, i=12,..N,BMerone ###

IIpasunvnoiti apuanm omeema: byonoa — ["anépkuna.
N

3.  VYpasueHus Z(gol., Lp)a, =(f.@), i=12,..,N no d¢opMe coBmajaioT
N=1

COOTBETCTBYIOIIMMU YPABHEHUSIMU aJITOPUTMA METO/A ###, €Cli @, € D(A)

Ipasunvnuiii gapuanm omeema: Putua;
4. Ecnu omHoponHoe ypaBHeHue Lu=0 uMmeeT Tonmpko ### pemieHue, To s 6asuca {(pi}
¢byukuun Lo, Lg,,..., Lo, TMHENHO HE3aBUCUMBI.
IIpasunvHoviil éapuanm omeema: HyJIEBOE.
5. HenocraTok mMeTofa HAMMEHBIINX KBAApPaTOB COCTOUT B TOM, YTO ITIOMHUMO OTPaHUYEHUH Ha
IJIaIKOCTh 0a3UCHBIX (QYHKIHUHA (0, TpeOyeTCs yIOBIETBOPEHUE HHH# yCIOBUAM

IIpasunvhuiii 6apuanm omeema: KPaeBbIM.
3aoanue 2. Bvibepume npagunvhblii omeem.
N
1. YpaBHenus Z(@,L(pk )ak = ( f ,qol.), i=12,...,N, B metone byonoa — ["'anépkuna mo dpopme
N=1
COBMAJIAIOT C COOTBETCTBYIOLIMMU ypaBHEHUSIMU B MeToze Putia, eciu
M ¢i€D(A) O peH, O peH, O (DieD(A)
2. Metox Putiia MOKHO IPUMEHUTb, €Clii B ypaBHeHun Au= f, [ € H , onepatop A4
M cumMeTpuYeH U TOIOKUTEIBHO ONpeaeieH [ CHMMeTpHYEH U JIMHEeeH

[] JTUHEEH U MOJIOKUTEIILHO ONpeIeieH O nmomoxurenex
25



N

3. B merone Putma xoaddummieHTs1 a NPHOIMKEHHOTO PELICHUS U, :Zal.(pi HaXOMITCA U3
i=1

CHUCTEMBI YPAaBHECHHUI:

v (A”Na¢i)=(fa¢i) 0 (A”Na(oi):fi 0 (A”N#’i):(oi 0 (AMN5¢i)=(MN’(Di)

4. ITo meTony Putna B sHEpreTHUECKUX MPOCTPAHCTBAX Oa3UCHBIC (PYHKIUH 3a/1aI0TCS:

W lpjeH, O ipjeD(a) O igjeH, O lpjeH
5. 3apmauy —dip( )Zu+q(x)u(x):f(x), u(a)=u(b)=0 MOXXHO 3amMcartb B BUJE
X

orepaTopHoro ypasnenuss Au = f , B koTopom

9 Au=—ple) G ralehls) O A== pl) S gl (2

dx dx dx
O Au=—L p(x)% O Au=q(xu(x)
dx dx
3aoanue 3.

1. Tlokaxwure, 4To B 3ajaue —dip( )Zu q( ) ( )zf(x), u(a):u(b)zo omeparop A
x

SABJIACTCS IMOJIOKUTCIIBHO OIIPCACIICHHBIM.

2. Tlokaxwurte, 4To AJsi omeparopa A 3amadu _di p( )2” +
x

UMEET MECTO (Au, v) = (Av,u).

3. Tlokaxute, uro Ajist omneparopa A 3amadu _di p( )Zu +
X

HMEET MECTO (Au,u)z 7/2||u 2, ue D(A), y =const >0.

4. [Ilokaxute, uTo [N 3agauud — di ,0( )Zu + q(x)u(x) =f (x) , u(a) = u(b) =0 1npu
X X
dp
p(x),q(x), € L, cripaBeInBa OIlEHKA <df].
X

5. IlokaxuTe, YTO OLEHKA CKOPOCTH CXOIAMMOCTH B L, NPOEKIMOHHO-CETOYHOM CXEMBI IO
d du
merony Purtna 3amaum -— p(x)—+q(x)u(x): f (x), u(a)=u(b)=0 UMEET  BHJ

o0 =10, < ] 1]

Bapuanm 2.
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3aoanue 1. Bcmasvme nponywenHnoe cioeo.
1. Meron ### MOXHO NIpPUMEHWUTh, €cauM B ypaBHeHuun Au=f, feH, oneparop A -
CUMMETPUYHBIA U MOJOKHUTEIBHO OMpPEICICHHBII.

Ilpasunvruiii sapuanm omseema: Purna.

2.Ecmu nna Au= f pewmenue u, € H,,Ho u, ¢ D(A), TO U, Ha3bIBAIOT ### pelieHneM

IIpasunvnoiti gapuanm omeema: 000OIIEHHBIM.

3. B cnyuae ### KpaeBbIX YCIOBHH mpoOieMa NOCTpOeHHS Oa3uCHBIX (QYHKIHUH ¢, ,

YAOBJIETBOPAOIINUX 3TUM YCIIOBUAM, OCTACTCA
Hpa@uﬂbellZ eapuarm omeema. IJIaBHBIX.

4. Ecnu B 9HepreTHyeckoM MpOCTpaHcTBE H, OKaKyTCsl 3JIEMEHTHI, HE YAOBICTBOPSIOIINE
HekoTopoMy ycioBuio T.u =0, To 3T0 KpaeBoe ycIOBHE Ha3bIBaeTCs #H#

IIpasunvnwiii gapuanm omeema: eCTECTBEHHBIM.
5. Xopolee kauecTBO MPOEKIMOHHBIX METOJIOB — COXPAHEHHE Yy MATPUI] BOSHUKAIOIINX CUCTEM
CBOMCTB IMOJIOKUTEIHLHOM ONPEACIICHHOCTH, €CITH UM 001aaan ### ncxXoHoM 3a1a4n
Ipasunvusiii 6apuanm omeema: onepaTop.

3aoanue 2.

1. YcTaHOBUTE COOTBETCTBHUE 3aJa4dd 1 BuJa HpI/I6J'II/I)KCHHOFO PCLICHUA:

()2 4 qu= f.u(a)=u(b) =0 w=3ap
dx dx e
Nx_lNy—l

—Auzf(x,y), u|aQ:O uh:ZZaij(pU

i=1 j=1

N-1
u, = ZaigDi
i=0

N, N,
u, = Z Z a; Py

i=0 j=0
2. AnpropHas OIleHKa ||uh||Wzl <d||f| pemenns sanaun —Au=f(x,y), u|,, =0 npoexuuonto-

CETOYHBIM METOJIOM FapaHTUpyeT ### anropurMa.

lIpasunvuuiti sapuanm omeema: yCTOMYUBOCTb.

3. OGnacte onpenenenus onepatopa A 3agaun —Ay = f (x, y), u| =0 ecTb
M D(A)= {u ueW(Q), u=0na GQ} O D(A)= {u u esz(Q)}
O D(A)= {u ue W) (Q)npuu=0 na 6Q} O D(A)={u:ueL,(Q), u=0na 6Q}

4. JInsa zamaun —Ay = f (x, y), u| =0 HepaBeHcTBO dpHapUXCca HMEET BU
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1/2

1/2
@ fu]<q [ +|2 O fu<e a_”+a_”]
ox Oy ox|| |0y
2 2 1/2
o m=d 22| o e |2[2])
Ox oy ox|| |0y

5. [Ipubnuxennoe peuieHue 3aaauu —Au = f (x, y), ”|aQ =0 no merony bybnosa - ['anépkuna

umeTcs B hopme

N, -IN, -1

M o, = Z Zaij@j(xay)

i=1 j=I

3aoanue 3.

i=

N,-IN, -1

0w, = Z Zal‘j(”ij(x’y)

i=0 j=0

N, N),
[ MﬁZZ%%(w)

0 j=0

1. Kosppuunentsr a; cornacuo Merony byOHosa — I'anépkuna MIyTCst U3 CHCTEMBbI ypaBHEHUH

M [uh’qok,l]:(fawk)v kZI,Nk _1,121,Ny—1

D (uh’¢k,l):(fs¢k)a k=1,Nk—1,l=1’Ny—1

2. Ilpu pemenun —Au =f(x, y), u|aQ =0

[uha(Pk]:(fa(Dk)a k

(”m(”k):(fa%)a k

U
0

MMPOCKIMOHHO-CECTOYHBIM MCTOAOM BY6HOBa -

["anépkuna nonyvaercs cucrema Aa = f, B KOTOpPOH 2JIEMEHTHI MaTpULlbl A NMEIOT BUJ

| A’jkl :|_¢ij3¢li O Aij :|.¢i’¢jJ

O A’jkl = ((pij:(”kl)

O A‘j :Ajk :l@ka(ijJ

ou
3. [lpu paccMOTpeHHMH MPOEKIIMOHHO-CETOYHOTO METOoJa K 3ajade a—+Au= f ,u(x,O):u(O)
t

npasasi yacTh f (x,t) IIPY Ka)KJIOM  TIPUHAIJIEKUT

M H=L(Q) Q=(ab) O H=cQ),

Q=(a,p) 0O (a,b) O [0,7T]

4. HpI/I pPacCMOTPCHUHU ITPOCKIUOHHO-CETOYHOI'O MECTOAA K 3a/1a1C

du d

dt  dx

du
—+qu="f,
L S

p(x)

MOJIOKHUTETbHBIMH (DYHKIMSIMU Ha .

u(x,O) = U(y) KOOPPUIHCHTBI p(x), q(x) JIOJKHBI OBITH ###

HPGGM]ZbelZZ eapuarm omeema. OTpaHUYCHHBIMU;

S. Jlna ypaBHeHus % +Au=f coneparopoM Au= _di p(x)@ + qu MOTYT OBITh PYHKIIUSIMH
t

du
u3 H, , He yIOBIETBOPSIOIINE YCIOBUIO d_(b
X

X dx

)=0, mosToMy 970 ecTh ### ycroue.

Hpa@uﬂbeld eapuarnm omeema. CCTCCTBCHHOC.
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OLieHOYHbIE MATEPHUAIIBI [IJIS1 KOJLIOK6UYMO6 TIpPUBEIICHbI B 1. 5.1.1.

Kpumepuu ghopmuposanus oyenox (oyenueanusn) no KOHMPOIbHLIM MOUKAM

(Konmpo.ibHble padombwl, KONI0KEUYM)

B pesynbrate xommponvHOu mouku (KOHmMpoOlbHble pabdomol, KOJLIOKEUYM) 3HAHUS

06yqa101uer0051 OLCHUBAIOTCs 11O HHUXKE cneny}omeﬁ IIKaje.

KoanuecTBO
0aJ1JI0B

Kpurepun oneHuBaHus

5

OO6yuaromuiicst

- BBITTOJTHUJI Pa0OTY MOJIHOCTHIO 0€3 OIMOOK U HEOUETOB;

- IGMOHCTPHPYET 3HaHHUE TEOPETUUECKOTO U MPAKTHYECKOr0 MaTepHaia 1o TemMe
MPaKTHYECKOH paboTsl, pemeHo 71-100% 3amauy.

OO6yuarommiics

- BBINOJHHUI paboTy IOJIHOCTBIO, JIOMYIICHO B HEW He Oosiee OJHON HerpyOoi
OIIMOKYU M HefoueTa (He 0oJIee TpeX HEIOUETOB);

- JIEMOHCTPHPYET 3HAHHE TCOPETHYECKOrO W MPAKTHUYECKOT0 Marephaia Mo TeMe
MPaKTHYECKOH PadOThI, JOMyCKas HE3HAYUTEIbHbIC HETOYHOCTH IPH PEIICHUU
3anay, pemieHo 56—70% 3amay.

Obyuaromuiics
- TIPaBWJILHO BBIIOJTHHII HE MeHee 2/3 Bcel paboThl I JOMYCTHII HE 00JIee OTHOM
rpy0oii ommOKu U JBYX HEIOYETOB, HE Oosiee OAHON TpyOoil M ofHOI HerpyOoit

omrOKH, He O0JIee TPEX HErpyObIX OMMOOK, OTHOW HETpyOOii;
- 3aTPYAHSCTCS C PABHIBHBIM OTBETOM PEIIOKEHHOM 3a/1a4H;
- TACT HEMOJIHBIN OTBET, pemieHo 50-55% 3anau.

0-2

OO6yuaromuiics

- IOITyCTHUJI OIUMOKH U HEJI0YEThI, IPEBbIIIAoLIIe TpeOOBaHUs i 3 OALIOB WK
MPaBUJILHO BBIOIHUI MeHee 2/3 Bcel paOoThl;
- perieHo menee 50 % 3agau.

B pesynbrare

MIPOXOKICHUS

meKyuieco

06yqa10mer00ﬂ O CHUBAIOTCS 11O HUXKEC CJ'IC}IYIOHIeﬁ IKaje.

u pybdexcnozo

KormpoJia

3HaHUA

[IIxana oueHNBaHUA

Cemectp
0-35 6as10B 36-50 6a10B 51-60 6ansoB | 56-70 6asi0B
3 Yactuunoe nocenienue | [lomHoe nnum [TonmHoe nnun [Tonnoe
ayIUTOPHBIX 3aHATHI. YaCTUYHOE MOCEIICHUE | YaCTHYHOE MOCEIICHNE
HeynoBnerBoputenbHOE | ayIMTOPHBIX 3aHITHI. | MOCEIEHUE ayJIUTOPHBIX
BBITIOJIHEHHE Yactuunoe ayJIUTOPHBIX 3aHATHUH.
MPAKTUYECKHUX padoT. BBIITOJIHEHUE U 3aIIUTa | 3aHITHIL. [Tonnoe
[1noxas moAroToBkKa K npakTuieckux pador. | [lomHoe BBIMIOJIHEHHE U
0aJUTbHO-PEUTHHTOBEIM | BEITIONTHEHHE BBITIOJTHCHUE M | 3aIllUTa
MEPOTIPUATHSIM. KOHTPOJBHBIX pador, 3almTa MPaKTUYECKUX
CryneHt He OTBETHI HA MpakTHYeCKUX | paboT.
JIOTyCKaeTcs K KOJUIOKBUYME Ha pabor. Brinonnenue
MIPOMEKYTOUHOMN OLICHKH Brinosninenue KOHTPOJBbHBIX
aTTeCTalUU. «YZOBJIETBOPUTEIBHO». | KOHTPOJIbHBIX paboT, OTBETHI
pabot, OTBETHl | Ha
Ha KOJUIOKBUYME
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KOJIZIOKBUYMEC Ha OLICHKH
Ha OICHKHA COTIHUYHO».
«XOpOoUIo».

5.3. Ouenounvie mamepuanvi 0141 NPOMEHCYMOUHOU AMMECMAUUU
(konmpoaupyemoie komnemenyuu YK-5, IIKC-1)

L]envio npomesicymounou ammecmayuy 0 AUCUUILTAHE SIBISETCS OLICHKA KaueCcTBa
OCBOEHUS AUCHUILTUHBI 00y4arOIIUMUCS.

[IpomexxyTouHasi aTrecTanus IpenHa3HaueHa JJIsi OOBEKTHBHOTO TOATBEPXKICHHUS WU
OLICHMBAHMSI TOCTUTHYTHIX PE3YIbTAaTOB O0YUYEHHUS [1OCIIE 3aBEPILICHUS U3YUEHUS JUCLIUIINHBI.

OneHouyHble MaTepuanbl JJiA MPOBEICHUS NPOMEINHCYMOUHOU ammecmayuy 10
JTUCIUILIMHE BKIIOYAIOT B ce0s:

- IEpeYeHb KOMIIETEHIIMM € YKa3aHHWM 3TanoB UX (OPMHUPOBAHUS B IPOLECCE OCBOCHUS
JUCLIUIINHBI,

- OMHCaHUe MOKa3aTeeil U KpUTEPUEB OLICHUBAHUS KOMIIETCHIIUN Ha Pa3NUYHbBIX dTamax
ux (opmMHupoBaHUS, ONMUCAHHE [ITKAJ OLEHUBAHUS;

- THUIIOBBIE KOHTPOJIbHBIC 3aJaHHs WU WHBIE MaTepHalibl, HEOOXOAUMBIEC JUIS OLEHKHU
3HaHUM, YMEHUH M HaBBIKOB W (MJM) OMNbITA JEATEIBHOCTH, XapaKTEPU3YIOIIUX ATallbl
dbopMUpOBaHUS KOMIIETEHIIM B MPOLIECCE OCBOEHUS 00pa30BaTeIbHOM MPOrPaMMBI;

- METOJUYECKHEe MaTepUabl, OMpPeIesIoNIie IPOLeAYPbl OLEHUBAHUS 3HAHUI, YMEHUH,
HaBbIKOB M (MJIM) OIBITa JEATEIbHOCTH, XapaKTepU3YIOLIMX JTanbl  (HopMHpOBaHUS
KOMIIETEHIINH.

Jlist KaXXJ10ro pe3ysbTaTta 00ydeHUs ONpeiesIoTCs MoKa3aTeaI U KpUTEPUH OLICHUBAHUS
c(OpPMUPOBAHHBIX KOMIIETCHIIMA Ha pa3IUYHBIX JTanax #uX (QOpMHUpPOBaHUS, WIKAIBI U
npoueaypsl ouneHuBaHus. [lpu cocTaBieHHM OIIEHOYHBIX MAaTepUajioB OCHOBBIBAIOTCS Ha
KOMIIETEHTHbIX NpuHUUNax. OHM coJep’KaT KOMIUIEKCHBIE CPEICTBAa OLEHKH, OOBEKTHBHO
OTpakarolllie KayecTBO MOATOTOBKH CIIELUAINCTA IO JaHHOW JTUCIUIUINHE.

Ilpomesicymounas ammecmayusi 3aBeplIaeT H3y4YeHHE TUCIUIUIMHBI W TIOMOTaeT
OLICHUTb COBOKYITHOCTM 3HAaHMM M yMeHHH, a Takke (OPMUPOBAHHME ONpeACICHHBIX
npodeccuoHaNbHBIX KoMIeTeHIHH. OHa CIIy)KUT OCHOBHBIM CpEJCTBOM oOOecreyeHus B
y4aeOHOM TIpoIIecce «0OpaTHOM CBSI3M» MEXTY MIPENoIaBaTesieM U 00yJaroIuMCcs, HE00X0TUMON
JUIS. CTUMYJIMPOBAHUSL PaOOTHl 0OYYAIOIIMXCS M COBEPUICHCTBOBAHUS METOIUKU MPENoaBaHHs
y4eOHBIX AUCHUIUINH.

OneHrBaHWE 3HAHNN, YMEHHMI U HaBBIKOB HOCUT KOMIUIEKCHBIN, CHCTEMHBIN XapakTep —
C yd4eroM KakK MecTa JUCHUIUIMHBI B CTPYKType 00pa30BaTeIbHOM NpOrpamMMbl, Tak U

COACPKATCIIbHBIX W CMBICIIOBBIX BHYTPCHHHX cBszei. CBs3u (I)OpMI/IpyeMBIX KOMIIETEHIIUN C
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pa3zenaMyd U TeMaMHu JUCIHUIUIMHBI 00ECeunBalOT BO3MOKHOCTh pealH3alliy A TEKYILEro
KOHTPOJISI HanOoJiee MOIXOSIINX OIEHOUYHBIX CPECTB.

[IpomexyTouHas arTecTanusl OCYLIECTBISIETCS B KOHLIE CEMECTPA U IIPEJCTaBISIET COOOM
UTOTOBYIO OILICHKY 3HAaHUU MO IuCHUIUIMHE «BBeieHHe B MPOEKIMOHHO-CETOYHBIE METOMBI» B
dbopme npoBeneHus 3avera Bo 11 cemectpe u sx3amena B 11l cemectpe, KOTOpbIMb 3aKaHYMBAETCS
U3y4eHHEe TUCHUIUIMHBL. OHA MOXET MPOBOJUTHCS B YCTHOW M MUChbMEHHOU (hopme. MTorosas
OIICHKA OTPEAETSETCS CYMMOM 0aJIOB, MOJIYYEHHBIX CTYIEHTOM B XOJ€ TEKYIIET0 U pyOeKHOTO
KOHTPOJIS, @ TAKXKE B X0J1€ IPOMEKYTOUHOM aTTECTAIIUH.

Jjig ycTienHoi MpoOMeXyTOYHOM aTTeCTallu CTYACHT JOJKEH:

- I0Ka3aTh MOJIHBIC U TJIyOOKHE 3HAHUS MaTepuaa;

- YMETh NMPUMEHATH MOJIYYCHHBIC 3HAHUS ISl PEIICHUS] MPAKTUYECKUX 3a7ad U OBITh
CIIOCOOHBIM aHAIM3UPOBATH MPOOIEMBI, POPMYIUPOBATH BHIBOJIBI;

- BJIaJIETh HEOOXOJUMBIMU HABBIKAMU JJIs IPUMEHEHUS MMOTYYECHHBIX 3HAaHUM U YMEHUI B
cBOeH poecCHOHAIBEHOMN A TEIHLHOCTH.

JUis monydeHus 9K3ameHa B 3 CEMECTpe CTYACHTY HEoOXOIuMO MMETh He MeHee 61
Oamna. [{ns gomycka K 9K3aMeHy CTYAEHT JOJDKEH M0 UTOraM TeKYIIEro U pyOeKHOro KOHTPOJIsS
ycreBaeMocTd HabpaTh uncio OamnoB He MeHee 36. Ha sk3aMeHe OH MOXET MOBBICHUTh CyMMY
6amioB ot 61 u Beime (1o 100), HECOOXOAMMBIX TSI TOTYICHUS dK3aMEHA.

Bonpocul, évitnocumoie na sxzamen (konmpoaupyemoie komnemenyuu YK-5, IIKC-1)
1. IIpocreiimue KycOYHO MOCTOSHHBIE (PUHUTHBIE PYHKIINU.

2. KycouHo-nuHelHble 6a31ucHbIe (YHKIIUU B OJHOMEPHOM Cllydae.

> h h
KYCO‘IHO-J'II/IHCI/IHaH alrpoKCuManus Ha NpsIMOYTOJIbHUKE, ITOAIIPOCTPAHCTBA Wzl’ , WZI’ .

Kycouno-nuneliHas anmpokcuManus Ha NpsIMOYTroJIbHON 001acTH.
bununeiinbie 6a3ucHbie QYHKIIUH.

KycouHo-kBanpaTiunble 0a3ucHble PYHKIIMU HA TPEYTOJbHOM CETKeE.
[TonsiTHe 0 KyCOYHO MOJIMHOMUAIBHON alllIPOKCUMALIUN BBICOKOM CTEIICHH.

HpOCKHI/IOHHO-CeTO‘-IHLIe CXEMBI JJI 3aJla4 MaTeMaTHYECKOM (I)I/I3I/IKI/I.

o ® N kW

[TocranoBKa 3a/1auu JjIst OOBIKHOBEHHOTO U PepeHIInaIbHOTO YpaBHEHHS BTOPOTO MOPSJIKA.
10. TlocTpoeHue MPOEKIIMOHHO-CETOUYHOM CXEeMbI JUIsi OOBIKHOBEHHOTrO aupdepeHnanbHoro
YPaBHEHHUS BTOPOTO NOPSAAKA.

11. CxogumoOCTh M OLIEHKAa CKOPOCTH CXOJUMOCTH B IIPOCTPAHCTBE L, MPOEKIMOHHO-CETOYHOU
CXEMBI /17151 OOBIKHOBEHHOTO AU (PG epeHIInaIbHOrO YpaBHEHUS BTOPOTO MOPSAKa.

12. IlocraHoBKa 3ajauu TPETbEM KpaeBOM 3aJauM AJI DJUIMITHUYECKOTO YPaBHEHHs BTOPOIO

MopsJaKa.
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13. TloctpoeHre NPOEKIMOHHO-CETOYHOM CXEMbl IJI SJUTUINTUYECKOTO YPaBHEHHUS BTOPOIO
HOpsAJKA.

14. OueHka CKOPOCTH CXOJUMOCTH TPOEKIIMOHHO-CETOYHOM CXEMbl I JIUTUITHYECKOTO
yYpaBHEHHUS BTOPOTO MOPSAKA.

15. CkopocTh CXOJMMOCTHM C HCIHOJB30BaHUEM MPOCTPAHCTBA C JPOOHBIMU HMHJEKCAaMU
IIPOEKIIMOHHO-CETOYHOM CXEMBI IS JIMITUUECKOTO YpaBHEHHUS BTOPOTO MOpsIIKa.

16. Jloka3aTreabCTBO CUMMETPUYHOCTH U IMOJIOKUTEIBHOW ONPEIEICHHOCTH OllepaTtopa 3ajadu
Jupuxiie Ui 37TMOTHYECKOTO YPAaBHEHUS BTOPOTO MOPsAKa B IPSIMOYTOJIbHOM 00J1acTH.

17. 3amanne B KauecTBE Oa3WCHBIX (YHKIMHA KyCOYHO-TMHEWHBIX (UHUTHBIX (DYHKIUH 115
3anauu JJupuxiie 1uist 3JUIMITUYECKOrO YPaBHEHHS BTOPOIO OPSAAKA B IPSIMOYTOJIbHOM 00J1acTH.
18. Ilpumenenue anroputma wmetoga byObHoBa — Tanépkumna 3amaum [upuxne ans
AITUITHYECKOTO ypaBHEHUSI BTOPOTO MOPsI/IKA B MPSAMOYTOJIbHOM 00JIaCTH.

19. Jloka3aTtenbCTBO YCTOMYMBOCTH MPOEKIIMOHHO-CETOYHOW cXeMmbl 3amaud Jupuxie as
AITMNTUYECKOTI0 YpaBHEHUSI BTOPOTO MOPsi/IKa B MPSIMOYTOJIbHOM 00J1aCTH.

20. CxoauMOoCTh TPUOTUKEHHOTO PEIICHUs] K TOUHOMY 3a1adu J(upuxie ajs 3JUIUITHYEeCKOTO
YpaBHEHHUS BTOPOTO MOPSAKA B IPIMOYTOJIbHOM 00IacTH.

21. Jloka3aTenbCTBO CHUMMETPUYHOCTH U TOJIOKHUTEIBLHOM OIpPENeICHHOCTH OIepaTopa
ypaBHEHHU JUIsl 3a7a4u J(upuxiie s 3JIMITHYECKOTO ypaBHEHUSI BTOPOro Mopsiika B 001acTu ¢
KPUBOJIMHEHHON TPaHULIEH.

22. Boi6op 6a3uCHBIX (YHKUUH JUISI TOCTPOSHHS MPOEKIIMOHHO-CETOUHOM CXEMBI AJIS 3a/1a4H
Jupuxine Ui 3JUIMOTHYECKOTO YpaBHEHUS BTOPOrO MOpsijKa B OOJIACTH C KPUBOJUHEHHOM
TPAHUIIEH.

23. Ilpumenenue Merona byOHoBa — T'anépkuna juis 3agaun Jupuxse A 3JUTMOTHYECKOTO
ypaBHEHMsI BTOPOTO MOpsiiKa B 001aCTH ¢ KPUBOJIMHEWHON I'paHULIECH.

24. Jloka3aTeapCTBO YCTOMYMBOCTU M CXOIMMOCTH IPOEKIIMOHHO-CETOYHOM CXEMBI IS 3a7aun
Jupuxnie s 3JUIMOTUYECKOTO YpaBHEHHUS BTOPOrO MOpsiika B 00JacTH C KPUBOJUMHEHHON
TPaHUIIEH.

25. TlocraHoBKa 3a/1a4 11 TapaboINYECKOro YpaBHEHUSI.

26. ITloctpoeHue MpOEKLIMOHHO-CETOYHOI CXeMBbI pelIeHus MapadoINuecKoro ypaBHEHHMS.

27. CXOOuMOCTh W OIIEHKa CKOPOCTH CXOJUMOCTH MPOEKIHOHHO-CETOYHON CXEMbI PEIICHUS
1apaboJIMYeCcKOro YpaBHEHHUS.

28. TloctraHoBKa 3a/1auu JJIsl TUIIEPOOIMUECKOTO YpaBHEHHsI BTOPOTO MOPSAKA.

29. AnropuT™m NpUOIMKEHHOTO pEIIeHUs 3aJaud JUIs TUIEpOOIMYECKOro YPaBHEHUSI BTOPOTO

nopsiAKka MpOCKIMOHHO-CETOYHBIM METOAOM.
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30. YcToluMBOCTh NPHOIMKEHHOTO PEIICHHS 3aJadd Uil THUNEpOOIMYEeCKOTr0 ypaBHEHUS

BTOPOT'O MOpsAaKa MPOCKIIMOHHO-CETOYHBIM MCTOJOM.

31. OueHka CKOPOCTH CXOAWMOCTH IPOEKIMOHHO-CETOYHOM CXEMBbl IS THUIEpOOIMYECKOTO

YpaBHEHHUS BTOPOTO MOPSIKA.

32. IlocraHoBKa 3a7auu AJis TUIIEPOOIMUECKOr0 ypaBHEHUS IEPBOTrO MOPSIKA.

33. EAMHCTBEHHOCTDH pPELICHHS 3a[a4u JJIs TUIIEpOOIMYECKOT0 YPaBHEHUSI IEPBOTO MOPS/IKA.

34. Ilpumenenne merona byOHoBa — I'anépkuua s mpUONMMKEHHOTO pEIICHUS 3aaddl s

TUNEepOOTNYECKOr0 YPaBHEHHUS [IEPBOTO MOPSIIKA.

35. HccnenoBanwe  OIEHKM  IOTPEIIHOCTH  MeTojga byonoBa — Tanépkuna  mis
TUTNEPOOTUIECKOTO YPaBHEHHUS IIEPBOTO MOPSIIKA.
IlIkana oyenusanusa naIAHUPYEMBIX Pe3YTbMAMOE 00yUeHUA
IIxaJia oneHUBAHUA
OT1an4HoO
CemecTp HeynopnersopuTebno Y10BIeTBOPHTEIBHO Xopoio (91-100
(36-60 6a1110B) (61-80 6a110B) (81-90 6am10B)

0aJ1J10B)

3 Cryaent umeet 36—60 Crynent umeer 36— | CTyaeHT umeer CryaeHT umeer
0aJI0OB 10 UTOTaM 50 6asoB 110 51-60 6annaoB 110 61-70 GamoB
TEKYIIETo U pyOe)KHOTO | UTOTaM TEKYIIEro U | UTOTaM TEKYILETro 10 UTOram
KOHTPOJIS, Ha DK3aMEHE | pyOeKHOTO U pyOEXHOTO TEKYIIEro u
HE JIaJI IOJTHOTO OTBETa | KOHTPOJIA, Ha KOHTPOJIA, Ha pyOexKHOTO

HU Ha OJIMH BOIIPOC.
CryaeHT umeer
36-45 6amioB o
WUTOTaM TEKYILEro U
pyOEKXHOTO KOHTPOJIS,
Ha ’K3aMeHe J1all
TOJHBIA OTBET TOJIBKO
Ha OJIMH BOIIPOC.

AK3aMeHe Jal
MOJIHBIM OTBET Ha
OJIMH BOTIPOC H
YaCTUYHO
(MTOTHOCTHIO)
OTBETUJI Ha BTOPOH.
Crynent umeet 46—
60 6amioB o
UTOTaM TEKYIIETO
pyOeKHOTO
KOHTPOJIS, Ha
HK3aMeHe Jal
MOJIHBIN OTBET HA
OJIMH BOIIPOC HIIH
YaCTHYHO OTBETHII
Ha 00a Borpoca.
CTylleHT uMeeT 1o
UTOTaM TEKYIIETo U
pyOexHOTO
KoHTposst 61-70
OaJIJIOB Ha DK3aMeHE
HE J1aJ1 IOJTHOTO
OTBETa HU Ha OJMH
BOIIPOC.

9K3aMeHe Jall
MOJIHBIM OTBET Ha
OJIMH BOTIPOC U
YaCTUYHO
(MOIHOCTHIO)
OTBETHUJI Ha
BTOPOH.

CryneHT umeer
61-65 GannoB no
UTOTaM TEKYIIETro
U pyOeKHOTO
KOHTpOJISA, Ha
9K3aMeHe Jall
MOJIHBIM OTBET Ha
OJIUH BOTIPOC U
YaCTUYHO OTBETHUJI
Ha BTOPOM.
CryneHT umeer
66—70 GanoB Mo
WUTOTaM TEKYILETO
U pyOeKHOTO
KOHTpOJIS, Ha
9K3aMeHe Jal
MIOJIHBIN OTBET
TOJIbKO Ha OJTUH
BOIIPOC.

KOHTPOJIS, Ha
HK3aMeHe Jal
MMOJIHBIN OTBET
Ha OJINH BOMPOC
1 YaCTHYHO
(TTOTHOCTHIO)
OTBETHJI HA
BTOPOM.
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6. MeToaquyeckue MaTepuaJbl, ONpeaessiiolue NpoueIypbl OeHNBAHUS 3HAHUI, YMEHUI,
HABBIKOB M (HJIM) ONBITA AeATEJIbHOCTH

YueOHast pabora mo aucuuIuiiHe «BBereHHe B NPOEKIHMOHHO-CETOYHBIE METOAbI»
COCTOMT M3 KOHTAKTHOU pa0OThI (JICKIIUH, MPAKTUICCKUE 3aHSATHUS) U CAMOCTOSTEIILHON paOOTHI.

MakcumanbHass cymma (100 OamnoB), HaOupaemasi CTYIEHTOM IO JUCLHUIUIMHE,
BKJIIOUAET JIBE€ COCTABIISAIOIINE:

— nepeas cocmasnaowas — OIEHKA PETYISPHOCTH, CBOCBPEMEHHOCTH M KadyecTBa
BBIMIOJTHEHUS] CTYACHTOM Yy4eOHOW paboThl MO W3YYEHHIO JUCUUIUIMHBI B TEUYEHHE IEepHOjIa
W3YYCHUS TUCIUTUIMHBI (CEMECTpa, WIIH HECKOIBKUX ceMecTpoB) (cymma — He 6osiee 70 GayioB).
baibl, xapakTepu3yromne ycreBaeMoCTh CTYACHTA 110 AUCIUILINHE, HAOUPAIOTCS UM B TCUCHUE
BCEro nepuojaa 00y4eHus 3a U3y4eHne OTACIbHBIX TEM U BBIIOJHEHUE OTACIbHBIX BUIOB paboT.

— emopasi cocmaenAwas — OLIEHKa 3HaHUI CTYJEHTA 10 pe3yJbTaTaM IPOMEKYTOUHON

arrectanuu (He 6oee 30 —6amioB).

Pacnpedenenue 6an108 mekyuiezo u pyoescnoz0 KOHmpo.sa

Cymma 0as1J10B
Ne Bua konTpoJs Obmas
n/n cymMMa 1-1 Touka | 2-1 Touka | 3-1 TOUKA
B 0aJju1ax

1. | Ilocemenue 3aHATHI 10 3 3 4

2. | Tekyumii KOHTPOJIb: no 30 a0 10 a0 10 a0 10
BrinonHeHnEe caMOCTOATENBHBIX 0-15 0-5 0-5 0-5
3a/1aHu (perieHne 3a1ay)

3. | PyGexHblii KOHTPOJIb no 30 no 10 a0 10 a0 10
Tecmuposanue 0-12 0-4 0- 4. 0- 4.
Konnoxeuym 0-18 0-6 0-6 0-6

4. HUToro cymma Tekyuiero u no 70 o 23 o 23 o 24
PYO€KHOT0 KOHTPOJISI
[TepBbiit aTan (6azoBbIit He MeHee 36 | He MeHee | He MeHee | He MeHee
YPOBEHB) — OLIEHKa «YyJTOBIIETBO 12 6. 126 126
PHUTETHLHOY
Bropoit sTtam  (mpOABUHYTHIM Menee 70 MeHee 23 | meHee 23 | meHee 24
YPOBEHB) — OIIEHKA «XOPOIIO» (51-69)

Tpetuii aTan (BBICOKUN ypOBEHb) HE MEHee HE MEHEE | HE MEHee | He MeHee
- OLIEHKA «OTJIMYHO) 70 23 23 24

OCBOCHUS TUCITUITIINHBI O6y‘IaIOHII/IMI/IC$[.

ueJlblO RPOMENHCYHOUHBLX ammecmauuﬁ IO JUCHUINIIMHE ABJIACTCA OLICHKA Ka4€CTBa

Ilo JUCIMITIINHE «BBC}ICHI/Ie B MNPOCKIHOHHO-CETOYHBIC MCETOABI» y‘-I€6HI)IM IIJIaHOM

peyCMOTPEHBI (OPMBI MMPOMEKYTOUHON aTTecTallud — dk3aMeH B 3 cemectpe. [IpoBoautcs
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KOMIUIEKCHasl TpOBEpKa OOydYalOUIMXCS Ha OIpEJeIEHUE CTENEHH OBJAaJEHUS 3HAHUAMH,
YMEHUSMH U HaBBIKAMH, TIOJIYYEHHBIMHU Ha 3aHATHSX, a TAKXKE MyTEM CaMOCTOSITEIbHOI paboThI.
TumoBsle 3amanusi, obecneumBatomme ¢opmupoBanne kommerenuuit YK-5, ITKC-1

MIPEICTABJICHBI B TAOJIHIIC 7.

Taobnuya 7. Pesynomamol 0ceoenus yuedHoil OUCYURIUHDL, NOOIeHCaAuUe NPOBEPKe

Pe3yabTaTsl HNuaukaropsl Buj ouenouHoro OcHoOBHBIE IOKA3aTEJIU
o0y4eHHUs JAOCTUKEHU S MarTepuaJa, OlIeHKH pe3yJIbTATOB
(KoMmeTeHIH) KOMIeTeH Uit o0ecreynBaro Uit o0yueHust
¢popMmupoBanue
KOMIIETeHI U
YK-5 Cnocoben YK-5.1 Cnocoben Tunossie 3narb: Pazauunbie
AHATU3UPOBATH U MPUMCHHUTH HABBIKA | OIEHOYHBIC HUCTOPUYECKHE TUIIBI
YUUTHIBATh MEXKYJIbTYPHOTO MaTepUabl IS KYJBTYD.
pazHooOpasue B3aUMO/ICHCTBUS B YCTHOTO OIpoca Ymern: [lonumats u
KYJIBTYp B IIPOLIECCE | PA3IUYHBIX (m. 5.1.1); TUDIOBBIE | BOCHPUHUMATH
MEXKYJIbTYPHOTO COLIMOKYJIBTYPHBIX OLICHOYHbIE pa3zHooOpasue o01ecTBa B
B3aMMOJICHCTBUSI. CUTYaIUsIX, JUIS MaTepuabl IS COLIMATIbHO-UCTOPUYECKOM,
CaMOCTOATEIILHOTO KOHTPOJIbHOM ATHUYECKOM U Prtocockom
aHaJM3a ¥ OIICHKU pab6ortsl (1. 5.1.2); | KOHTEKCTax.
COLMAITBHBIX TUNOBBIE TECTOBbIE | Biagers: HaBbikamu
SIBJICHHH. 3amanus (m. 5.2.2); | dopmupoBanus
TUTIOBBIC MICUXOJIOTHYECKHU-
OLICHOYHBIE Oe3omacHoil cpesbl B
MaTepuaisl K npodeccuoHanbHOM
9K3aMeHy (. JESITEIIbHOCTH.
5.2.3).
YK-5.2 Cniocoben 3Hatb: MexaHu3Mbl
OTIPENIETIATh U MEXKYJIbTYPHOTO
MIPUMEHSITh CITIOCOOBI B3aMMOJICHCTBHS 00IIeCTBE
MEXKYJIBTYPHOTO Ha COBPEMEHHOM
B3aMMO/ICHCTBUS B sTarne, MPUHIIHUITBI
Pa3TMYHBIX COOTHOIICHUS
COLIMOKYJIBTYPHBIX 00IIEMUPOBBIX U
CUTYaITUsX, HAI[MOHATILHBIX
MIPUMEHSIS] HAYYHYIO KYJIbTYPHBIX POLECCOB.
.TEPMHUHOJIOTHIO Ymerb: OOBACHUTD
(heHOMEH KYNbTYpHI, €€
pOJIb B YEITOBEYECKOM
JKU3HEACSITEIIbHOCTH.
Baaners: HaBbikamu
MEXKYIbTYPHOTO
B3aUMOJICVCTBHUS C y4ETOM
pa3Ho00pa3usi KyJIbTyp.
IIKC-1 Crioco0ern | IIKC-1.1 Cnocoben | Tumossie 3uarsb: [lepenoBsie
MIPOBOIUTH MIPUMEHHUTD OILICHOYHBIE HAy4YHBIC TOCTHIKEHUS B
Hay4JHbIE COBPEMEHHBII MaTepHuabl s 00J1acTH CBOMX HAyYHBIX
UCCJICTIOBAHUS U MaTeMaTHYeCKHA YCTHOTO OIpoca WNurepecos.
M0JIy4aTh amnmapar B (m. 5.1.1); TunOBBIE | YMeETh:
MIPUKJIATHBIC WCCIIEIOBATENILCKON | OIEHOYHBIE CucremMaTH3MpoBaTh
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pe3yNbTaThl
CaMOCTOSTENIbHO U B
COCTaBe HAyYHOTO
KOJUJIEKTHBA.

NEATEIIbHOCTH IIPU
pELIeHUH 3a/1a4.

IIKC-1.2 Ciocoben
MIPUMEHUTD METOJIbI
BHEJPCHUS U
KOHTPOJIS
pe3yabTaToOB
HUCCIIEJOBaHUN 1
pa3paboToK, METOIbI
aHaJlu3a pe3yJbTaToB
HCCIICAOBAHUI U
pa3paboTok
CaMOCTOSITEIILHO U B
COCTaBe HAyYHOTO
KOJUICKTHBA.

MaTepUabl IS
KOHTPOJIBHOU
pabortsl (1. 5.1.2);
TUTIOBBIC TECTOBHIE
3amanms (1. 5.2.2);
TUTIOBBIC
OLICHOYHbIE
MaTepHaIbl K
JK3aMeHy (TI.
5.2.3).

Hay4YHBIC PE3yJIbTAThI,
BBIJICTISITH U3 HUX TJIABHOE,
U YIAIATh BTOPOCTETICHHOE,
00BEKTHBHO OI[CHUBATH
PE3yJIbTaThl HAYYHBIX
pa3paboTOK, BHITIOTHEHHBIX
JIPYTUMH CTICIHATHCTaMHU.
Baanern: CoBpeMEHHBIMU
METOJIaMH PEIICHHSI
HAYYHBIX 33]1a4 B 00JIaCTH
CBOMX HAYYHBIX HHTEPECOB.

3unatb: Knaccnueckue
METO/Ibl, TPUMEHSEMBIC B
MPUKJIAJHON MAaTEMATHKE U
nH(popmaTHKe.

YMmerb: CaMOCTOSTEIIHEHO
BBIOMPATH 3P PEKTUBHBIC
METO/IbI PEIICHUS
IMOCTaBJIEHHBIX 3a7a4 U
pa3zpabaThiBaTh

HOBBIE METOIBI IS
MOJTYYEHUSI HOBBIX HaYYHBIX
1 TIPUKJIATHBIX
pe3ynbTaToB.

Baaners: HaykoemMkumu
TEXHOJIOTHSIMH U ITaKETaMHU
MPUKJIATHBIX TTPOTPaMM IS
pEIICHUS TPUKIIATHBIX
3ajad4.

7. YueOHO-MeTOoaM4YecKoe odecnevyeHue JUCHUIIINHBI

7.1. Hopmamueno-3aKonooamenvHole aKkmaul

1. ITIpuxaz Muno6pnayku Poccun ot 06.04.2021 Ne 245

"O6 yrBepxaenun [lopsinka

OpraHM3alMl U OCYILIECTBIEHHUsS] 00pa30BaTEIbHON JEATENIBHOCTH IO 00pa3oBaTeIbHBIM

nporpamMMam

BBICIICTO

o0Opa3oBaHUs

- IporpamMmam

OakanmaBpuarta, MporpaMMam

crienManuTeTa, mHporpaMmam Maructpatypsl" (3apeructpupoBaHo B MuHiocte Poccun

13.08.2021 N 64644).

2. ®enepalbHBI TOCYAAPCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPT BBHICIIErO0 O0pa30BaHUSA IO

HanpasieHuto noarotosku 01.04.02- Ilpuknannas mareMaTHka W WHpopMaTuka (ypOBEHb

MarucTpaTypbl),

Poccuiickoit ®@eneparun ot «10» sHBaps 2018r. Ne

YTBEPXKAEHHOTO TMPUKA30M

Poccun «06» depanst 2018r. Ne49939).

3. ®enepanbhblii 3akoH "OO6 oOpa3oBanuu B Poccuiickoii

MunucrepcTBa 00pa3oBaHUST U HAYKH

13 (3apeructpupoBano B Muntocte

®enepanun” ot 29.12.2012 Ne 273-

@3 http://www.consultant.ru/document/cons_doc LAW 140174/
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http://www.consultant.ru/document/cons_doc_LAW_140174/

7.2. Ocnosnas numepamypa

1. Haxymea @®.M., Omxynos M.M., Jlapumea M.M., J[xankynaesa M.A. Bpenenue B
MPOEKIIMOHHO-CETOUHBIE METOII (VuebHoe nocooue). N3n. KbBI'Y. Hanpuuk, 2018. 112 c.
2. MacrseBa, 1. H. Uucnennble MeToabl [DIEKTPOHHBIN pecypc]: yueOHoe mocobue / M. H.
Macrsesa, O. H. CemenuxuHa. — DJIEKTPOHHbIE TEKCTOBBIE NaHHble. — M.: EBpasuiickuiil
OTKPBITBIA MHCTUTYT, MOCKOBCKHI TOCYapCTBEHHBI YHUBEPCUTET 3KOHOMUKH, CTATUCTUKU U
unpopmaruku, 2003. — 241 c. — 2227-8397. — Pexxum poctyna:

http://www.iprbookshop.ru/11121.html.
3. MaxmytoB, M. M. Jlekuuu 1o 4YHUCICHHBIM MeToAaM [DJIEKTpOHHBIH pecypc] / M. M.
MaxmyTOoB. — OJEKTpOHHBIE TEKCTOBblE JaaHHble. — MockBa, IDkeBck: PerymspHas u
XaoTUYecKas AMHaMuKa, VKeBCKUI MHCTUTYT KOMIIBIOTEPHBIX uccienoanuid, 2007. — 237 c.
— 978-5-93972-626-9. — Pexxum noctyna: http://www.iprbookshop.ru/16558. html.
4. TapacoB, B. H. Yucnennsle Mmeronabl. Teopus, aaropuTmsbl, MNpOrpaMMbl [DIEKTPOHHBIN
pecypc]: yuebnoe mocobue / B. H. Tapacos, H. ®. BaxapeBa. — DIEeKTpOHHBIC TEKCTOBBIC
nanHsle. — Camapa: IloBOMKCKHMII TOCyJapCTBEHHBIN YHUBEPCUTET TEICKOMMYHUKALUA U
unpopmartuku, 2017. — 266 c. — 5-7410-0451-2. — Pexxum gocryma:
http://www.iprbookshop.ru/71903.html.
5. HaxymeBa ®.M., J[[xankynaeea M.A. BBeneHne B NPOEKIMOHHO-CETOYHBIE METOMBI
(Onexkmponnsviii yueonux). CBHAETENHCTBO TOCYJAPCTBEHHON pPETUCTpAIllMU TPOTrpamMMBbl st
OBM Ne2015617505. 13.07.2015r.
6. Bonkos E.A. UYucnennsle wmeroabl. — Cankrt-IletepOypr: Jlanms, 2008, 256 c.

http://e.lanbook.com/books

7. Hemunosud b.I1., llyBanosa 2.3., Mapon U.A. Uucnennsie metoasl anasmza. [Ipubnmxenue
bynkuui, muddepeHraabHble M UHTErpaibHble ypaBHeHMs. — Cankr-IlerepOypr: Jlans,
2008,400 c.

8. Kupees B.U., [TanteneeB A.B. UucnenHnsle MeTObl B MpuMepax U 3agadax. — M.: Beicmas
mkoJa, 2008, 480 c.

9. Psabenpkuii B.C. BBeneHune B BBIUMCIUTEIbHYIO MaTeMaTHKy: ydeOHoe mocoOue. — CaHKT-

[TetepOypr: Jlans, 2008, 288c.- http://e.lanbook.com/books/element.

10. Cpouko B.A. Yucnennsie metoasl. Kype nexuuit. — Cankr-IlerepOypr: Jlans, 2010, 208 c.
7.3. /lononnumenvnas tumepamypa

1. HaxymeBa ®.M., KepedboB M.A., AbGperoB M.X., Haxymea @.b. Bapuanuonno-

Pa3sHOCTHBIE CXEMBbI PELIeHUs 331a4 MaTeMatuueckoil pusuku (YVuedbnoe nocooue). N3n. KbBI'Y.

Hanpumk, 2017. 102 c.
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2. BazoB B., ®opcaiit /. PazHocTHbIe MeTOaBI pemeHus qudQepeHInaIbHbIX YpaBHEHUN B
YaCTHBIX TPon3BOAHBIX. — M.: MJI, 1963r.
3. BoeBonun B.B. BeraucnutenbHbie OCHOBBI JIMHEHHOM anreOpel. — M.: Hayka, 1980r.
4. Jlanpokenckas O.A. KpaeBble 3aaun matematudeckor ¢pusuku. — M.: Hayka, 1973r.
5. Mapuyk I'. U., Aromkos B. WM. BBeneHnne B mpoeKIIMOHHO-CETOUHBIE METOIbI. — M.
Hayka,1981r.
6. Mapuyk I'. 1. MeToap! BerurcnuTenbHON MateMatuku. — M.: Hayka, 1989r.
7. Pamukor B.U., Pomans A.C. YucneHHble METOIBI perieHust ¢pu3ndeckux 3amad. — CaHKT-
[TerepOypr: Jlans, 2005, 208 c.
8. Puxtmaiiep P., Mapon K. PazHocTHbIE MeTOABI pelIeHUs KpaeBbIX 3aaa4d. — M.: Mup, 1972r.
9. Camapckuii A.A., Babumesuu I1.H. Boruncnurensnas temonepenada. — M.: Exguropuan
YPCC. 2002r.
10. Camapckuii A.A. Beenenue B uncinenusie Metoasl. — M.: Hayka, 1987r.
11. Camapckuii A.A., I'ynun A.B. Yucnennsie metoasl. — M.: Hayka, 1989r.
12. Camapckuii A.A. Teopus pazHocTHbIX cxeM. — M.: Hayka, 1989r.
7.4. Ilepuoouueckue uzoanusn
1. XKypHan BeIYMCIUTENbHON MaTeMaTuku U MaTemaruueckoit pusuku OKBM u M®).
2. Bectnuk COI'Y. Cepus «EcrecTBeHHBIE HayKn», BianukaBkas.
3. UzBectusa KbHI] PAH. Hanpuuk.

7.5. Humepuem-pecypcol

—

. http://www.EXPonenta.ru

. http://iem.phys.dcn-asu.ru/stud/VM/vmii.html

. http://Math.ru

. http://electrolibrary.narod.ru

. http://lib.mexmat.ru

. http://math-portal.ru

. http://uchites.ru

. http://softlab-portable.ru

O© 00 3 O W K~ W DN

. http://intuit.ru
10. http://eduScan.net

11. http://ph4ds.ru

[Ipu mpoBeaeHUU 3aHATUN JIGKIIMOHHOTO THUIA MPAKTUYECKUX (CEMMHAPCKHX) 3aHATUH
HCIIOJIb3YIOTCSI CBEJIEHUS 00 AJIEKTPOHHBIX MH(OPMALIMOHHBIX pecypcax, K KOTOPhIM o0ecrieueH

JOCTYTI JyTsl moJib3oBatenen oubnmumoreku KbI'Y.
38


http://ph4s.ru/

IlepeyeHb aKTyaJIbHBIX JJIEKTPOHHBIX HHPOPMAIIMOHHBIX 023 TaHHBIX,

(2022-2023 yu. rox)

K KOTOPBIM o0ecredeH 10cTyn noJn3osarejasim KbI'Y

ot 13.04.2022
AKTHUBEH 110

HanmenoBanue Kpartxas Anpec caiita HaunmenoBaHue Ycaosus
Ne 3JIEKTPOHHOT O XapaKTepucTuKa OpraHu3anum- a0CTymna
i pecypca BJIa/leNIbIA;
PEKBU3UTHI
J0TroBOpa
Hayunas Onektp. bubnmoreka | http:/elibrary.ru 000 «H32b» [Monuebrit
3J1eKTPOHHAs HaY4HBIX ITyOIMKanuit JOCTYTI
oudauorexka (HIb - okojo 4000
PODN) HUHOCTpaHHBIX 1 3900
OTEYECTBEHHBIX
HAYYHBIX JKypHAJIOB,
pedepatsl
1 myOmmkaruii 20 TeIC.
) JKYPHAJIOB, a TaK¥Ke
onucanus 1,5 mH.
3apyOeKHBIX U
pOCCUICKUX
nuccepTanmii; 2800
pocc. KypHaIOB Ha
0e3B03Me3THON
OCHOBE
Ba3a naHHbIX Hammonansaast http://elibrary.ru 000 «HDOb» ABTOpHU30BaHH
Science Index MH(GOPMAITUOHHO- JIuneH3nOHHBIN Bl TOCTYTI.
(PUHILI) AHAJINTHYECKas JIOrOBOP ITo3Bomaser
CHCTEMA, Science Index JIOIIOJIHATE U
AKKyMYJTUPYIOIIast NeSIO-741/2022 YTOUYHSATH
Oonee 6 MHJUTHOHOB ot 19.07.2022 CBEJICHHUS O
2. Ty OTHKATTHIA AXTHUBEH 710 MyOIUKAIHSIX
POCCHICKUX aBTOPOB, 31.07.2023r. YYEHBIX
a TaKke WHPOPMAIIHUIO KBbI'Y,
00 UX IIUTUPOBAHUH U3 UMCIOIIUXCS B
bonee 4500 PUHI]
POCCUMCKUX
JKYPHAJIOB.
IbC 13800 u3nanuii o http://www.studm 000 [Tonubrit
«KoHcyabTaHT BCEM 00JIacTsIM edlib.ru «Koncynprant JOCTYTI
CTYIEHTa» 3HAHUH, http://www.medc CTYJICHTa» (peructpariyst
BKJIFOYAET OoJree ollegelib.ru (r. Mockga) o [P-ampecam
3 gem 12000 yueOHIKOB Jorosop KbI'Y)
' 1 y4eOHBIX TTOCOOHIA Ne750KC/07-
s BO u CIIO, 864 2022
HalMEHOBAHUM Ot 26.09.2022
XKypHasoB u 917 AKTHBEH 710
MoOHOrpaduil. 30.09.2023r.
«JIEeKTPOHHAS Komnnekunsa http://www.studm 000 [TonHerit
O0ubaIHoTEKA «Memumuaa (BO) edlib.ru «ITomuTexpecypc JIOCTYII
TEXHUYECKOIo I'SOTAP-Menna. » (peructpanus
By3a» (ABC Books in English (r. Mockga) no [P-anpecam
4. «KoHcynbTanT (KHHUTH Ha Jorosop KBI'Y)
CTY/IEHTa) AHTJTINIICKOM $SI3BIKE) » Ne701KC/02-
2022

39



http://elibrary.ru/
http://elibrary.ru/
http://www.studmedlib.ru/
http://www.studmedlib.ru/
http://www.medcollegelib.ru/
http://www.medcollegelib.ru/
http://www.studmedlib.ru/
http://www.studmedlib.ru/

19.04.2023r.

IBC «Jlanb» OnexkTpoHHBIC Bepcuu | https://e.lanbook.c 000 «3BC [TomabIi
KHHT BeIYIIUX om/ JIAHDb» (1. JOCTYTI
U3JaTeIbCTB YUeOHOH CaHkT- (peructpanus
Y HAYIHOH [TerepOypr) o IP-ampecam
JTUTEPATYPHI (B TOM Jorosop KBbI'Y)
yucie Ne6EIN/223
YHUBEPCUTETCKHUX ot 15.02.2022
HM3aTeIbCTB), TAK U AKTHUBEH 10
AJICKTPOHHBIE BEPCHH 28.02.2023r.
MEPUOTUUECKUX
W3IaHUN 110
Pa3IMIHBIM 00JIACTSIM
3HaHUM.
Hanmonansnas OOBbenMHEHHBIN https://H30.pd OI'bY Hoctyn ¢
3JIEKTPOHHAS AIEKTPOHHBII KaTaior «Poccuiickas 3JIEKTPOHHOIO
oudamorexka PI'b (hOHIOB POCCUHCKHUX rOCyJapCTBEHHA | YHUTaJIbHOTO
OHOJINOTEK, s OUOIMOTEKA» 3aa
coJieprKaIni Horosop OoubIHOoTEKN
4331542 Nel01/HOB/166 KbI'Y
3JIEKTPOHHBIX 6-1 oT
JIOKyMEHTOB 10.09.2020r.
00pa30BaTeIbHOTO U Cpoxom Ha 5
HAYYHOTO XapakTepa neT
MO PA3TUYHBIM
OTpacisiM 3HaHUU
9BC «IPRbooks» | 107831 myGnukanuii, | http:/iprbookshop | OOO «Aii Ilu [omHsrit
BT.4.: 19071 — Iu/ Op Meauay» JIOCTYTI
YUeOHBIX H3JIaHHH, (r. CaparoB) (peructpanus
6746 — Hay4HBIX Horosop o [P-anpecam
nznanui, 700 Ne9200/2211 KBI'Y)
KoJuIeKIuii, 343 ot 08.04.2022
)kypHana BAK, 2085 AKTHUBEH 10
ayIuo U3JJaHUM. 02.04.2023r.
IBC «lOpaiit» OnekTpoHHBIC Bepcuu | https://www.bibli 000 [TomHbri
aas CIIO y4eOHON U Hay4HOM o-online.ru/ «QIEeKTPOHHOE JOCTYTI
JUTEPATYPHI W3/1aTENbCTBO (peructparust
m3narenseTB «FOpaiT» FOPAWT» (r. o [P-ampecam
st CITIO u Mocksa) KbI'Y)
3JIEKTPOHHBIE BEPCUH Jorosop
MIEPUOMIECKUX Ne192/EI1-223
W30AHUH 110 01 29.10.2021
Pa3IUYHBIM 00TIaCTSIM AKTHBEH 10
3HaHUM. 31.10.2022 r.

Polpred.com. 0630p CMU Poccum u | http://polpred.co 000 Hoctym mo 1P-
Hosoctu. O630p 3apy6exps. [lomHbIe m «ITonmpen ajpecam
CMMU. Poccus n TEKCTHI + aHAINTHKA CIIPaBOYHHKM KBI'Y

3apy0eKbe n3 600 n3nanuii no 53 be3BozmesgHO
OTpacisM (6e3
oQUIHaTBLHOTO
JIOTOBOPA)
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10.

IIpe3ngentckas Bonee 500 000 http://www.prlib.r OI'bY ABTOpH30BaHH
0ubIHOTEKA M. 3JEKTPOHHBIX u «IIpe3nmeHTCcKa | BIA TOCTYIT U3
Bb.H. Eaxbunnaa JIOKYMEHTOB 10 s1 onbnuoreka OUOIMOTEKH
ucropun OTeyeCTBa, um. b.H. (aym. Nells,
poccuiickoit Ensnmaay (T. 214)

rOCyIapCTBEHHOCTH, CankT-
PYCCKOMY SI3BIKY H [TerepOypr)
paBy Cornamenne
ot 15.11.2016r.
beccpounslii

7.6. Memoouueckue ykazanus no npoeeoenu1o y4eoHvlx 3auamuii, K Kypcoeomy
HPOEKMUPOGAHUIO U OPY2UM BUOAM CAMOCMOAMETbHOU PADOM bl

YueOHast pabora mo aucuuiuiiHe «BBeieHHe B MPOEKIMOHHO-CETOYHBIE METOABI»
COCTOMT U3 KOHTAKTHOM paboThl (JIEKIUU, TPAKTUYECKUE 3aHATHUS) U CAMOCTOSTENILHOM pabOTHI.

Jlis IOATOTOBKM K NPAKTHUYECKUM 3aHATHSIM HEOOXOAMMO PacCMOTPETh KOHTPOJIbHBIE
BOIPOCHI, MpPU HEOOXOAUMOCTH OOpaTUTHCS K PEKOMEHAYEMOW JUTepaType, 3aIlucaTh
HEIOHSATHBIE MOMEHTBI B BOIIPOCAX JUIsl YSICHEHMS UX Ha MPEACTOSILIEM 3aHATUH.

Memoouueckue pekomenoayuu npu padome HAO KOHCNEKMOM 60 8peMs NPOBEOECHUA
JleKyuu

B mpomecce JEKIMOHHBIX 3aHATHH IeIeCO00pPa3HO KOHCIEKTUPOBATH  y4eOHBIH
MaTepuai. J{s 3Toro UCHOIb3YIOTCS O0IIUE U YTBEPAUBIIUECS B PAKTHKE MPABHUIIA, U IPUEMBI
KOHCIIEKTUPOBAHUS JICKIIUH.

KoncnektupoBanue JIEKIHUM BEAETCS B CHEHUAIBHO OTBEICHHOW MJIA 3TOr0 TETPaH,
KOKIABIA JIUCT KOTOPOW JOJDKEH MMETh TMOJs, Ha KOTOpBIX [ENalTcid TOMETKH U3
PEKOMEHIOBAaHHOM JMTEPATypbl, JAOMOJHAIOIINE MaTepuan MPOCTYIIaHHOW JIEKIIMH, a TaKkKe
NOJYEPKUBAIOIINE 0COOYIO BaXKHOCTh T€X WM MHBIX TEOPETUUYECKHUX MOJT0KEHUH.

[lenecooOpa3Ho 3anmuChIBaTh TEMY U IUIAH JIEKLIUNA, PEKOMEHAYEMYIO JIUTEPATYPY K TEME.
3anucu pa3zenoB JIEKIUU JOJKHBI MMETh 3arojIOBKH, MOA3aroJIOBKH, KpacHble CTpOokH. Jlis
BBIJIEJICHUS Pa3/I€JIOB, BBIBOAOB, ONPENEICHHM, OCHOBHBIX UAEH MOKHO HCIIOJIb30BaTh I[BETHBIE
KapaHaamy 1 (IoMacTepsl.

HazBanHble B 1€KIIUU CCHUIKM Ha MEPBOMCTOYHUKU HAJI0 IOMETUTH HA MOJISX, YTOOBI IPH
CaMOCTOSITENbHOM padoTe HailTH U BrucaTh uxX. Kaxxaomy cryneHTy Heo0XoauMo BeIpaboTaTh U
UCIIOJIb30BaTh JIOIYCTUMBbIE COKpAIIEHUsI HanboJiee paclpoCTpaHEHHBIX TEPMUHOB U TOHATHH.

Memoouueckue ykazanua K RPAKMUYECKUM 3AHAMUAM
[enbro mpakTUUECKUX 3aHATHI sIBIIsieTcs 00ecredeHne CBA3M TEOPUU U TPAKTHKHU.

[TpakTryeckue 3aHATHS COAEUCTBYIOT BBIPAOOTKE y CTYACHTOB YMEHHUI 1 HABBIKOB MPUMEHEHHUS

3HaHPII>i, IMMOJIYYCHHBIX Ha JICKIUAX U B XOJ€ CaMOCTOSTEIbHOMN pa6OTBI. B xoze MMPaAKTUYICCKUX
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3aHATUN CTYIEHTHI IPUOOpETAIOT MpOodeCcCUOHATbHbBIE YMEHUS U HABBIKU JIJISl peLICHUS
MPAKTUYECKHX 33724 U Pa3BUTHS Y HUX MaTEMaTHUYECKOTO MBIIUICHHUS, U MHTEIUICKTyaTbHBIX
CIOCcOOHOCTEH.

[IpakTueckue 3aHATHS MO3BOJSIOT YIIyOUTh M 3aKpPENHUTh TEOPETHYECKHE 3HAHUS B
UHTEpecax MpoQeccCUOHAIbHON MOAroToBKUM. OHHM MO3BOJISIIOT MPOAEMOHCTPUPOBATH 3HAHUA,
YMEHHE YHUTaTh M TIOHMMAaTh y4eOHBbIC M HAy4YHBbIC MaTEpHAllbl, a TaKXKE MPUMCHITh UX MPH
pelIeHNH KOHKPETHBIX 3a/1a4 MPUKIIATHON MAaTEeMaTHUKH.

JlJig TOATOTOBKM K MPAKTUYECKUM 3aHSATHUSM ClIeyeT MCIOIb30BaTh PEKOMEHIOBAHHYIO
JUTEpaTypy U UCTOUHHUKHU. ECTh TOCTYyN K 3JIEKTPOHHOMY BapUaHTy KOHCIIEKTA JICKIIH, a TaKkke
UMeeTCsl:

- Haxymesa ®@.M., OmxynoB M.M., Jlapumesa M.M., [[)xankynaesa M.A. Beenenne B
MIPOCKIIMOHHO-CETOYHBIC MeTObI (Vuebnoe nocooue). I3n. KbI'Y. Hanpumk, 2018. 112 c.

- Haxymesa ®.M., JI)xankymnaeBa M.A. BBeaeHue B NMpOEKIMOHHO-CETOYHBIE METOJIbI
(Onexkmponnsiii yueonux). CBHAETENHCTBO TOCYJAPCTBEHHOW PETHUCTpAllMU MPOTrpPaMMBbl IS
OBM Ne2015617505. 13.07.2015r.;

- HaxymeBa ®.M., Kepepo M.A., Abperoe M.X., Haxymea ®.M. Bapuaunonuo-
pPa3HOCTHBIE CXEMbl pEIIeHUs 3a7ady mareMatudeckoil ¢usuku (YuebHoe nocodbue). W3n-Bo
KBI'Y, 2017r.

Memoouueckue pekomenoayuu no OP2AHU3IAUUU CAMOCHOAMENbHOU Padombl

Jnsa camocmosmenvroti pabomsl UMEIOTCS TTOMEIIEHUS, OCHAIEHHBIE KOMITBIOTEPHOM
TEXHUKOW C BO3MOXKHOCTHIO MOAKIIOUEHUs: K ceTH «VHTepHeT» u oOecredueHueM J0cTyrna B
IIEKTPOHHYIO OMOIMOTEKY. ECTh TOCTYM K 3JIEKTPOHHOMY BapHaHTY KOHCIICKTA JICKITHHA.

Camocmosmenvhas paboma 0O0YyYaIOIIUXCSA — CIMOCOO aKTHUBHOTO, IEJICHAIPABICHHOTO
MPUOOpPETEHUs CTYIEHTOM HOBBIX JJII HETO 3HAHWN U YMEHUH 0e3 HeMOCPEICTBEHHOTO Y4acTus
B 9TOM TIpoliecca npernoaaBareseil. [[oBbIIeHne polid caMOCTOSATENHHON paboThl 00yYArOIINXCS
IIPH MTPOBEICHUY PA3IMIHBIX BHJIOB YUCOHBIX 3aHITHHA MTPEIIOJIAracT:

- ONITUMU3AIHAI0 METOJIOB O0yUYCHHUS, BHEAPEHUE B YICOHBIN MPOIIECC HOBBIX TEXHOJIOTHI
oOydeHHs, TOBBINAIOIMX  [POU3BOAUTENILHOCTh  TpyAa  MpemnojaBaTelsi, aKTHBHOE
UCIOJIb30BaHNEe NH()OPMAIIMOHHBIX TEXHOJIOTHH, TTO3BOJISIONINX O0ydaroemMycs B yJ00HOe st
HETO BpeMsl OCBAaWBaTh yUEOHBIN MaTepHa,

- COBEpIIICHCTBOBAHWE METOJHMKHU IPOBEJICHUS MPAKTUK M HAYyYHO-HCCIICIOBATEIIbCKON
paboThel O0yyarouIuxcs, MOCKOJIbKY MMEHHO 3TH BHJbI y4eOHOW paboThl B TEPBYIO OuYepelb
TOTOBST OOYUAIOIINXCSA K CAMOCTOSITENIBHOMY BBITIOJIHEHUIO TPO(EeCcCHOHANBHBIX 33/1aY;

- MOJICPHHU3AIMIO CHCTEMbI KypPCOBOTO M TUTIJIOMHOTO TIPOSKTUPOBAHUS, KOTOPAs JOJDKHA

MOBBILIATH POJIb CTYAEHTA B M0A00Ope MaTepuaia, MOMCKe MyTel perieHus 3aaay.
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CamocrosTenbHass paboTa MNPUBOJUT CTYACHTA K TIOJIYYECHUIO HOBBIX 3HAHHH,
VOOPSAOYCHUIO U YIUIYOJNIGHWI0O  UMEIOMIMXCS — 3HAaHUHM, (HOpPMUPOBAHMIO Yy  HETO
po(hecCHOHANLHBIX HABBIKOB U yMeHH. CaMocTosTeNlbHAs paboTa BBIMOIHSICT Pl (DYHKIIUI:
pa3BUBAIONIYIO; WH(GOPMAIIMOHHO-00YYAIOINIYI0; OPHUCHTUPYIOIIYI0O W  CTUMYJIHPYIOIIYIO;
BOCIIUTBIBAIOIIYIO; UCCIIEAOBATEIBCKYIO.

B pamkax kypca BBITOJHSIOTCS CIEAYIONINE BUIBI CAMOCTOSTEIBHOM PabOTHI:

1) mpopaboTka yuyeObHOr0o MaTepuana (1o KOHCIIEKTaM, y4eOHON 1 HaAy9IHOH JInTepaType);

2) BBITIOJIHEHHE PA3HOYPOBHEBBIX 337124 U 33JJaHHN;

3) paboTa ¢ TecTaMH U BOIIPOCAMHU JIJIsl CAMOIIPOBEPKH;

4) BBITIOTHEHUE UTOTOBOW KOHTPOJIBHOU PabOTHI.

CryneHTaM peKOMEHIyeTCsl C CaMOr0 Hadaia OCBOSHHS Kypca paboTaTh ¢ JIUTEPaTypor U
npe/iaraéMbIMU 3a/IaHUsIMU B (hOpME MOATOTOBKH K OUEPEIHOMY ayIUTOPHOMY 3aHsATHIO. [Ipu
9TOM aKTYAIM3UPYIOTCS UMCIOIIUECS 3HAHUsS, a TaKXkKe co3aaeTcsl 0a3a JjIs YCBOCHUS HOBOTO
MaTepuaia, BOSHUKAIOT BOIPOCHI, OTBETHI HA KOTOPBIC CTYJCHT IMOTYYaeT B ayIUTOPHUHU.

Heo0xommMo OTMETUTB, YTO HEKOTOPBIC 3aJlaHUs ISl CaMOCTOSITEILHOW pPadOTHI 10
KypCy UMEIOT OIpe/IeICHHYI0 crieliuduKy. [Ipy ocBOeHHH Kypca CTYIEHT MOKET IMOJIb30BaThCS
OuOIMOTEKON By3a, KOTOpasi B IOJIHOM Mepe oOecledeHa COOTBETCTBYIOIICH JUTEPATYpOil.
3HAYUTENBHYIO TTOMOIIh B TIOJTOTOBKE K OYEPEIHOMY 3aHSITHIO MOYKET OKa3aTh WMEIOIIUICS B
y4e0HO-METOIMIECKOM KOMILIEKCE KPATKUN KOHCIIEKT JICKIHi. OH e MOXKET HCIIOIb30BaThCS U
JUTSL 3aKPETUICHHSI TOJTYYSCHHOTO B ayTMTOPHH MaTepraia.

CaMocTosTenbHast paboTa CTYyJIEHTOB MPEIyCMOTPEHa yUYECOHBIM IJIAHOM U BBITIOJIHAETCS
B 00s3aTebHOM MOpPSAKE. 3aJaHus MPEIJIOKEHBI MO KaXKIOM HW3y4aeMOH TeMe W MOTYT
TOTOBUTLCS MHIUBUAYAITBHO WU B rpyIie. [1o Heo0X0uMOCTH CTYIEHT MOKET 00pamniarhbes 3a
KOHCYJIbTAIlMe K MPerojaBaTeto. BBIMONHEHNE 3aJaHuii KOHTPOJIMPYETCS M OLICHUBACTCS
npenoaaBaTenemM.

JUisi  yCTIENTHOTO CaMOCTOSITENIEHOTO M3YyYeHHS MaTepuana CErOJHS HCIOJIb3YIOTCS
pa3uyHbIe CpencTBa OOYyYEHUSs, CPeau KOTOPBIX 0CO00€ MECTO 3aHMMAIOT WH(OpPMAIIMOHHBIE
TEXHOJIOTUM PAa3HOTO YPOBHS M HANpPaBIECHHOCTHU: SJEKTPOHHBIC YYEOHWKH M KYpPCHI JICKIIHH,
0a3pl 3amaHui. OJEKTPOHHBIM YUEOHHK MPEICTaBIsieT COOO0H MpPOrpaMMHOE CPEACTBO,
MO3BOJIAIONIEE TPEJACTABUTh JUISI HW3YYCHUsS TEOPEeTHYCCKUH MaTepuaji, OpraHW30BaTh
anpoOupoBaHKEe, TPEHAK M CAMOCTOSATENBHYIO TBOPUYECKYIO Pa0dOTy, TIOMOTAIOIIEe CTYACHTaM U
MPEroAaBaTeNio OICHUTh YPOBEHb 3HAHWU B OMpEACNICHHOW TeMaTHKe, a TaKkkKe colaepkaliee
HEOOXOUMYIO CIPaBOYHYIO HH(POPMAIUIO. DJIEKTPOHHBIN YUeOHHUK MOXKET WHTETPHpPOBATH B
ceOe BO3MOXKHOCTH Pa3lIMYHBIX IEarOTMYECKUX IMPOTPAMMHBIX CPEJICTB: OOYJaroIIHX

IpOrpaMM, CIIPaBOYHUKOB, yUeOHBIX 0a3 TaHHBIX, TPEHAKEPOB, KOHTPOIUPYIOIIUX IPOrpaMM.
43



JIst ycmenrHoOW OpraHM3allii CaMOCTOSATEILHON paOOThl BCE aKTUBHEE MPUMEHSIOTCS
pasHooOpa3Hble 00pa3oBaTeNbHBIE PEecypchl B ceTH VHTEpHET: CHUCTEMBI TECTUPOBAHHS 11O
pa3NUYHBIM  00JacTsM, BHUPTYAJIbHBIC JIEKIWH, Ja0OpaTOpPHH, TPU OSTOM IOJIH30BATEINIO
JIOCTAaTOYHO MMETh KOMIIBIOTEp M MMOJAKIIOYeHHe K MHTepHeTy Iuisl TOro, 4yToObl CBSI3aThCS C
IIpernojaBareiieM, PellaTh BEIYUMCIUTEIbHBIC 33a4d U 1I0Jy4YaTh 3HaHUs. Mcnonb3oBaHue ceren
YCUJIMBAET POJIb CAMOCTOSITENIbHONW pPabOThl CTYyAEHTa M TO3BOJISIET KapJUHAJIBHBIM 00pa3zom
W3MEHUTh METOJUKY IIPENOIaBaHUSI.

CryzneHT MOXeT NoIy4aTh BCE 3aJaHus M METOIMYECKUE YKa3aHHS 4epe3 CepBep, UTO
JIaeT eMy BO3MO>KHOCTb ITPUBECTU B COOTBETCTBUE JIMYHBIE BO3MOXKHOCTH ¢ HEOOXOAUMBIMH IS
BBITIOJIHEHUST paboT Tpyao3arparaMu. CTyIEeHT MMEET BO3MOXHOCTH BBIMOJHATH paboTy ToMa
WIH B ayJUTOpUH. Bosblioe BocnuTareabHOE U 00pa30BaTeIbHOE 3HAYEHUE B CAMOCTOSTEIIbHOM
y4eOHOM TpyJe CTYAEHTa UMEET CaMOKOHTPOJb. CaMOKOHTPOJIb BO30YX/AaeT U MOAEPKUBAET
BHUMAHUE WM HUHTEPEC, IMOBBIMIAET AKTMBHOCTb MAMATH W MBIIUIEHUS, [O3BOJISIET CTYINEHTY
CBOEBPEMEHHO OOHApYXUTh W YCTPAHUTH JONYLICHHbIE OMIMOKM M HEJAOCTaTKH, OOBEKTUBHO
ONpEENIUTh YPOBEHb CBOUX 3HAHUM, MpakTUYecKuX yMmeHuil. Camoe OOCTYIHOE M IPOCTOE
CPEACTBO CAMOKOHTPOJISl ¢ IPUMEHEHUEM UH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHI —
3TO PsIJl TECTOB «on-line», KOTOpPbIE MO3BOJISAIOT B PEXKUME PEATbHOI0 BPEMEHH ONPEAETIUTh CBOM
YPOBEHb BJIAJCHHUS NPEAMETHBIM MAaTEpPHaloOM, BBIIBUTh CBOM OMIMOKH ¥  TOJYYHTH
PEKOMEHIalMK 110 CAMOCOBEPILIEHCTBOBAHMIO.

Memoouueckue pekomenoayuu no padome c 1umepamypoi

Bcro nuteparypy MOXKHO pa3/ieNnuTh Ha YYEOHUKH M yueOHbIE TOCOOUS, OpUTHHAIbHBIC
Hay4yHble MOHOTpapuuecKrue UCTOYHUKHU, HayuyHble MyOJIMKalMKU B Nepuoaudeckoi meyatu. M3
HUX MOXHO BBLICIUTh JIUTEPATypy OCHOBHYIO (PEKOMEHIYEMYIO), IOMOJHUTEIBHYI0 U
JUTEpaTypy Uil yri1yOJIeHHOTO U3y4eHUs AUCHIUTUTUHBL.

W3yuenne IUCHMIUIMHBI CleAyeT HadMHAaTh C y4eOHHUKa, MOCKOJIbKY Y4YeOHHUK — 3TO
KHWra, B KOTOPOW H3JIO)KEHbl OCHOBBI HAyYHBIX 3HAHUU MO OINpPENEICHHOMY IpEAMETY B
COOTBETCTBUHU C LIETSAMH U 33/1a4aMHi 00yUYEeHHsI, YCTAaHOBJIEHHBIMU ITPOIPaMMOiA.

IIpu pabore c¢ nuTeparypoil HeOOXOAMMO YYHUTBHIBATh, YTO UMEIOTCS PAa3JIMUYHbIE BUIIbI
YTEHHUS, U KaXIbII U3 HUX UCIOJIb3YETCS Ha ONPEAEIEHHBIX ATAallax OCBOEHUS MaTepuaa.

IIpeosapumenbHoe uTeHre HANPABIEHO HAa BBISIBICHHUE B TEKCTE HE3HAKOMBIX TEPMUHOB
M TIOMCK MX 3HA4Y€HHs B CIPAaBOYHOW JuTeparype. B dYacTHOCTHM, NpH YTEHUM YyKa3aHHOU
JUTEpaTypbl HEOOXOAUMO MOIPOOHEUIIIMM 00Pa30M aHATU3UPOBATH TTOHATHSL.

Ck603HO€e umeHue IPEANONaraeT MpoOYTEHNE MaTepraia oT Hadaia 10 KoHua. CKBO3HOE
YTEHHE JHUTEepaTypbl U3 IPUBEIEHHOTO CIHCKA JA€T BO3MOXHOCTh CTYAEHTY CPOpPMHUpPOBATH

CBOJI OCHOBHBIX TIOHSTHI U3 U3y9aeMOi 00JIaCTH U CBOOOTHO BIAACTh UMHU.
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Buibopounoe — Ha0b60pOT, UMEET LIETBIO MMOUCK M 0TOOp Marepuana. B pamkax maHHOTO
Kypca BEIOOpOYHOE YTEHHUE, KaK CII0CO0 OCBOEHUS COJEPIKAaHUS Kypca, JOJDKHO UCIIOIb30BaThCS
IPY TOATOTOBKE K MIPAKTUYECKUM 3aHSATHSM IO COOTBETCTBYIOIIUM pa3/eliaM.

Ananumuueckoe umenue — 3TO KPUTHUECKUH pa3bop TeKcTa C IMOCIEAYIOIIMM €ro
KOHcIeKTupoBaHueM. OCBOEHHE yKa3aHHbIX MOHATHHA Oyner Haubosee 3(PQPEKTUBHBIM B TOM
cilydae, ecii IIpU YTEHUH TEKCTOB CTYJEHT OyleT 3aJaBaTh K 3TUM TEKCTaM BOIMpPOCHL. YacTh u3
3THUX BOIpPOcoB chopmynupoBana B POC B mepeuHe BOIpocoB i codecenoBanus. Ilepeuenp
3THX BOIPOCOB OI'PAaHUYEH, I03TOMY BaXXKHO HE TOJIBKO COZAEPIKAHUE BOIIPOCOB, HO CaM IPUHIUI
OCBOCHMS JIUTEPATYPHI C IIOMOLIBIO BOIIPOCOB K TEKCTAM.

Lenbto uzyuaroweco 9TeHus SBISETCS TIIyOOKOE M BCECTOPOHHEE NMOHMMAaHHME Y4eOHOMH
uHpopMmanuu. ECTh HECKOJIBKO MPHUEMOB U3y4arOIIero YTeHHs:

- YTE€HHE IO aJITOPUTMY MpeArnoaraeT pazdouenue nHpopmManuu Ha OJOKU: Ha3BaHHUE,
aBTOp, MCTOYHMK, OCHOBHAs HUJed TeKCTa, (PaKTUYECKUH MaTepuall, aHalu3 TeKCTa IyTeM
COITOCTABJICHUS UMEIOIUXCS TOYEK 3PEHHsI 10 pacCMaTpUBAaEMBbIM BOIIPOCaM, HOBH3HA,

- MpUEM IIOCTAaHOBKU BOIPOCOB K TEKCTYy MUMEET CJIEAYIOIIMM aNropuTM: MEIJIEHHO
IPOYUTATh TEKCT, CTAPASICh MOHATh CMBICI M3JI0)KEHHOTO; BBIACIUTH KIIOUEBbIE CJIOBA B TEKCTE;
HOCTapaThCsl MOHATh OCHOBHbIE UJIEH, IOATEKCT U OOLIMI 3aMbIcen aBTOpa.

- TIpUEM TE3UPOBAHMS 3AKITIOUACTCA B (DOPMYITHUPOBAHUH TE3HCOB B BHJIE MOJIOKEHHH,
YTBEPKJICHHI, BEIBOIOB.

MoHO 1006aBUTh ¥ HHBIE IPUEMBI: TIpUEM pedepupoBaHUsl, TPUEM KOMMEHTHPOBAHHUS.

BaxHoll cocraBistomei J1to0Oro COJMIHOTO HAYYHOTO H3JIaHUs SBISETCS CIHMCOK
JUTEpaTyphl, Ha KOTOPYIO cchUlaeTcs aBTop. [Ipy BO3HMKHOBEHMHM WHTEpeca K KakKoi-TO
oOcyxgaemMoll B TeKcTe MpoOjemMe Bceraa €CcTh BO3MOXKHOCTb OOpaTHTBhCS K  CIHUCKY
OTHOcALIeHca K Hel aureparypel. B aToMm ciydae Bcs mpobiema kak Obl pa3OuBaeTcst Ha
COCTaBJIAIOLIME YACTH, KAXJasd U3 KOTOPHIX MOXET M3Yy4aThCsl OTIAENBbHO OT JIpyrux. IIpu stom
Ba)XHO HE TEPATH U3 BUIa OOMINN KOHTEKCT M HE TIOTPYKAThCSl Ype3MEPHO B JACTANIH, TIOTOMY YTO
TaKUM 00pa30M MOKHO HE YBUJIETh TIABHOTO.

[ToaroToBka K 3a4eTy JAOJDKHA NPOBOJUTHCS HAa OCHOBE JIEKIIMOHHOTO Martepuala,
MaTepHaja MpaKTHYECKUX 3aHATUH C 00s3aTeIbHBIM OOpallleHueM K OCHOBHBIM y4eOHUKaM I10
Kypcy. OTO TMO3BOJUT WCKIIOYNTh OIMMOKM B TOHMMaHWUU MaTepuaia, OOJETYUT ero
OCMBICJICHHE, IIPOKOMMEHTHPYET MaTeprual MHOTOYNCICHHBIMH ITPHMEPaMH.

Memoouueckue pekomenoayuu 013 nOO20MOEKU K IK3AMEHY

DK3aMeH sBigeTcs: (HOpMOI UTOrOBOro KOHTPOJIS 3HaHUHM UM yMeHui oOyudaromuxcs B 111

ceMecTpe MO JaHHOW AMCIUIUIMHE, MOJYYCHHBIX Ha JICKIHAX, MPAKTUYECKUX 3aHATHAX U B

Iporecce caMoCTOSATENbHOW pa®oThl. OCHOBOM AJIsi ONpPENENEHUsl OLIEHKH CIY)KUT YpPOBEHb
45



YCBOECHUSI OOYYAIOIIMMUCS MaTepuajia, MpeayCMOTPEHHOTO JaHHOW pabodeit mporpammoit. K
9K3aMEHY JOITYCKaloTCS CTYICHTHI, HaOpapmue 36 u Ooiee OalIOB MO WUTOraM TEKYIIETO U
IPOMEXYTOUHOT0 KOHTpoJsi. Ha sx3ameHe cTyaeHT MoxeT Habpathb oT 15 10 30 6amios.

B mepuon moAarotoBku K 3K3aMeHy, oOydaromiuecs BHOBb oOpainaiorcs K ydeOHO-
METOJIUYECKOMY MaTepUally U 3aKpeIlIaiOT IPOMEKYTOUHbIE 3HAHUSI.

[TonroroBka oOy4aromerocs K 3Kk3aMeHy BKJIIOUAET TPH dTara:

- CaMOCTOsTENIbHAS paboTa B TEUEHUE CEMECTPa;
- HEMIOCPEACTBEHHAsI MOATOTOBKA B JTHU, MPEAIIECTBYIOIINE YK3aMEHY 110 TeEMaM Kypca;
- IOATOTOBKA K OTBETY Ha 3K3aMEHAIlMOHHbIE BOTIPOCHI.

[Tpu moAroToBKe K 3K3aMeHy 00ydJaronIeMycsl 11e1eco00pa3Ho MCIOJIb30BaTh MaTepHaIbl
JCKIHA, y4eOHO-METOIUYECKHE KOMIUIEKCHl, HOPMATHUBHBIC JOKYMEHTHI, OCHOBHYIO H
JOTIOTHUTEIIBHYIO JIUTEPATYPYy.

Ha sk3amen BbIHOCHTCS MaTepuan B 00beMe, MPEeIyCMOTPEHHOM pabodeil mporpaMMoit
y4eOHOM TUCITUILIMHBI 32 CEMECTp. DK3aMeH MPOBOJIUTCS B TUCBMEHHOMU / yCTHOU (hopme.

[Ipu mpoBeneHuM SK3aMeHa B MUChMEHHOW (YCTHOW) ¢opme, BEIyIIUi MPenoiaBaTeb
COCTaBIISIET MIEPEYEHb BOIIPOCOB, KOTOPHIE BKIIIOYAIOT B Ce0S TECTOBBIC 3aJaHUSI, TEOPETUUYECKUE
3amaHus, 3aaauu. DopMylnHpOBKa TEOPETHUECKHUX 3aJaHHMi COBHAAaeT ¢ (OpMyITUPOBKOU
NepevHs BOIPOCOB K 9K3aMEHY, JOBEJCHHBIX J0 CBEJICHHs 00YyJalONIMXCsl HAKaHYHE.

B aynuTopuw, rie mpoBOIUTCS YCTHBIM 9K3aMEH, J0JDKHO OJTHOBPEMEHHO HAXOIUTHCS HE
OoJiee IIECTH CTYACHTOB Ha OJJHOTO IpenojaBaressi, IPUHUMAIOIIEro 3k3ameH. Ha moarotoBky
oTBeTa Ha Ouier Ha 3k3ameHe oTBoAuTca 40 MuHYT. IIpy NpoBeECHUM MMCBMEHHOTO 3K3aMeHa Ha
paboty otBofHTCSt 60 MUHYT.

Pezynbrar ycTHOrO (MMCbMEHHOT0) 3K3aMEHa BHIPKAETCS OLICHKAMU:

Ouenka «omnuunoy — om 91 0o 100 6annoe — TEOPETUUECKOE CONEPYKAHNE KYpCca OCBOCHO
HOJTHOCTBIO, 0O€3 MpoOesioB, HEOOXOIMMBbIE MPAKTHUYECKUE HABBIKA PabOThI C OCBOGHHBIM MaTepHaioM
copmupoBanbl. Bee pemycMoTpeHHbIe TporpaMMoit 00y4eHus yaeOHbIE 3a/IaHusI BBITIOHEHBI, Ka4eCTBO
WX BBITIOJIHEHUST OICHEHO YHMCIOM OaioB, ONMM3KMM K MakcuMaibHOMY. Ha sK3ameHe crymeHT
JIEMOHCTPUPYET NTYOOKHME 3HaHUS MPETYCMOTPEHHOTO IPOrpamMMoi MaTepualia, yMeeT YeTKO, JJAKOHUYHO U
JIOTUYECKH TOCIIEIOBATENFHO OTBEYATh Ha TOCTABJICHHBIE BOIPOCHL.

Ouenxa «xopouwo» — om 81 0o 90 6annoe — TEOPETUUECKOE CONEP)KaHME Kypca OCBOSHO,
HEO0OXOIMMBIE TIPAKTUIECKIE HABBIKK PAOOTHI CPOPMUPOBAHBI, BHINOIHEHHBIE YICOHBIE 3aIaHMsT COZICPKAT
HE3HaUMTeNbHbIe OIMOKM. Ha 9K3ameHe CTYJeHT JEeMOHCTpUpYeT TBEPAOE 3HAHWE OCHOBHOIO
(MporpaMMHOI0) Marepuiajia, yMeeT YeTKO, TPaMOTHO, Oe3 CYIIECTBEHHBIX HETOYHOCTEH OTBeYaTh Ha
TIOCTaBJICHHBIE BOIPOCHL.

Ouyenka «yoosnemeopumenvno» — om 61 0o 80 6ann0é — TEOPETUIECKOE COACPIKAHNE
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Kypca OCBOEHO HE IOJIHOCTbIO, HEOOXOUMBIE MPAKTUYECKHUE HABBIKU PabOThI CHOPMHUPOBAHBI
YaCTUYHO, BBHITIOJTHEHHBIC yueOHbBIE 3aJaHus coaepKaT rpyoOsie ommOku. Ha sk3amMeHe cTyneHT
JEMOHCTPUPYET 3HAHHWE TOJBKO OCHOBHOI'O MaTepuaia, OTBETHI COAEpKAaT HETOUHOCTH, CJIabo
apryMeHTHPOBAHbI, HAPYIIEHA MOCIeI0BATEIbHOCTh U3JI0KEHHS MaTeprala

Ouenka «neyooenremeopumenbno» — om 36 0o 60 o6annoe — TEOPETUUYECKOE
COJlep’)KaHWE Kypca HE OCBOCHO, HEOOXOIWMBbIC TPAKTHUYECKUE HABBIKHM pabOTHl HE
c(hOpMHUPOBAHEKI, BHITIOJHCHHBIC YIeOHBIC 3aJaHUsI COJIEPKAT IPyOble OMMOKH, TOMOTHUTEIIbHAS
camocTosTeNbHas paboTa HaJ MaTepuaioM Kypca He MPHUBEAET K CYIIECTBEHHOMY MOBBIIICHHUIO
KayecTBa BBINNOJIHEHUS y4eOHBIX 3afaHuil. Ha sk3ameHe CTylIeHT JAEMOHCTPUPYET HEe3HaHue
3HAYUTEIBHON YacTH MPOrPaMMHOIO MarepHala, CYIIeCTBEHHbIE OMIMOKM B OTBETaX Ha
BOIIPOCHI, HEYMEHHE OpUEHTUPOBAaTbCA B MaTepuajie, HE3HAHUE OCHOBHBIX IOHATUMN
JUCIUTIAHBL.

[To yueOHOMY 1UTaHy MpeyCcMOTpeHa KypcoBasi paboTa.

B xome wu3ydyeHHMs IMCUUIUIMHBI OOYYarOIIMHCS HMMEET BO3MOXKHOCTH IIOATOTOBHTH
KypCOBYIO paboOTy IO BBIOpaHHOHN W3 IpenokeHHoro cnucka B PabGouell mporpamme Teme.
BricTyrienne ¢ JokiagqoM o KypcoBoii paboTe B rpyImiie MPOBOAUTCS B OopMe MPE3CHTAINH C
UCIOJIb30BaHUEM MYJIbTUMEIUMHON TEXHUKU.

Memoouueckue pekomenoayuu 01 00y4aOWuUxXca o U3y4eHuro OUCYUNIUHbI
«Beeoenue ¢ npoekyuonno-cemounvle Menoov)

[Ipuctynas Kk M3y4eHUIO AUCHUIUIMHBI, OOydaromeMycs HEOOXOAMMO O3HAKOMHUTHCS C
TEMaTUYECKUM TUJIAaHOM 3aHSTHH, CIUCKOM pPEKOMEHJO0BaHHOHM yueOHoW mutepatypsl. Criemyer
VSICHUTBH TIOCJIEI0OBATEILHOCTh BBITIOJIHEHUSI WHAUBUAYATbHBIX Y4Y€OHBIX 3aJaHUM, 3aHECTH B
CBOIO pabouyio TeTpajab TEMbl M CPOKHM IpoBeldeHus YydeOHbIX pabor. Ilpu wusydenun
JTUCITUIIMHBL 00YyYaroIIuecss BBIMONHSIOT CIEAYIONUE 3aJaHus: HW3Y4aroT PEKOMEHOBaHHYIO
yueOHYI0 U HAYYHYIO JINTEPATypy; MUIITYT KOHTPOJIbHBIE PAaOOTHI; TOTOBITCS K MPAKTHUYECKUM
3aHSATHUSAM; BBITIOJHSAIOT CaMOCTOSTENIbHBIE PA0O0THI; YYaCTBYIOT B BBIMIOJHEHUU MPAKTHYECKUX
3a/1aHuil. YPOBEHb U ITyOWHA YCBOSHUS TUCHUILTAHBI 3aBUCSIT OT aKTUBHOM M CHCTEMAaTHYECKOM
paboThl Ha JEKIUSAX, W3YYCHUS PEKOMEHIOBAHHOW IUTEPaTyphl, BBHIMTOIHEHUS KOHTPOJBHBIX
MMCbMEHHBIX 33JJaHUN

Kypc wu3ywaercs Ha JNeKIUsSX, MPAKTHUYECKUX 3aHATUSIX, MPU CAMOCTOSTEIHLHON U
UHAMBUAYaJIbHON paboTre obOydwarommxcs. OOydaroluiicss JIsl MOJHOTO OCBOEGHMSI MaTepuaia
JOJKEH HE MPOIYCKaTh 3aHSTHUS M aKTUBHO YYacTBOBaTh B y4eOHOM mpoliecce. B crmydae
HEPETYJSPHOTO MOCEIICHUS 3aHITHI Y 00yUYaIOIIUXCs €CTh TOCTYN K 3JICKTPOHHOMY BapHaHTY
JIEKINH, 33JaHA K TPAKTUYECKUM 3aHATHSAM. JIEKIMH BKIIOYAIOT BCE TEMBI U OCHOBHBIC

Bompochkl. [l MakcuManbHON A(h()EKTUBHOCTH HU3YYEHHUST HEOOXOIUMO TOCTOSHHO BECTH
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KOHCIIEKT JIEKIIMH, 3HaTh PEKOMEHAYEMYIO IIPENOJABaTEeNIEM JIMTEPATypy, IO3BOJIAIOILYIO
JIOTIOJIHUTD 3HAHUS U JIYYILe IOATOTOBUTHCS K IIPAKTUYECKUM 3aHATUSAM.

B coorBercTBUM ¢ Y4eOHBIM IUIAHOM Ha KaXIyH0 TEMY BBIACICHO HEO0XOIUMOE
KOJIMYECTBO YaCOB IIPAKTUYECKUX 3aHATHI, KOTOPHIE IPOBOIATCS B COOTBETCTBUU C BOIIPOCAMHU,
PEKOMEH/IOBAaHHBIMM K M3Y4YEHHIO [0 OIpeAeieHHbIM TemaM. OOydarolmuecss JOJDKHBI
PETYJISIPHO TOTOBUTHCS K 3aHATHSIM U Yy4aCTBOBATh B 00CYX/1eHUH BOmpocoB. [Ipu moaAroToBke K
3aHATUAM CIIEYET PYKOBOJCTBOBATHCSA KOHCIIEKTOM JIEKIIMM U PEKOMEHI0BAHHOM JIMTEPATypPOM.
Tematudeckuil IJIaH JUCLMILIMHBI, Y4eOHO-METOJUUYECKHE MaTepHualbl, a TaKXKe CIHUCOK

PEKOMEHI0BAaHHOM JIUTEepaTyphl IPUBEIEHBI B paboyeil mporpamme.

8. MarepuanbHO-TeXHHYECKOE O0ecriedeHHue 1 CIUTITUHbI
8.1. Tpebosanusa k mamepuanvbHo-mexHUYECKOMY 0DecneueHu1o

Jlnia peanuzanuu paboydeii mporpaMMbl IUCHUTIIIMHBI UMEIOTCS CIICIUATbHBIE TTOMEIICHUS
JUTSL TIPOBEJICHUS 3aHATUM JICKIIMOHHOTO U CEMUHAPCKOT0 THUIIA, TPYIIOBBIX U MHAUBUAYATbHBIX
KOHCYJIBTAIMH, TEKYIIIETO KOHTPOJISI M MPOMEXKYTOYHOU aTTECTALMH, a TAaK)Ke IMOMEUIECHUs IS
caMoCTOATeNbHOM padoThl. CrenuanbHble MOMEIIEHUS! YKOMIUIEKTOBAHBI CIIEIMaTU3UPOBAaHHON
MeOEINbI0 U TEXHUYECKHUMH CPEJICTBA O0yUYeHUs, CIYXKAIIUMU AJi IpeaCcTaBieHus HHPOpMauu
00JIbIION ayAUTOPHH.

HpI/I IMPOBCACHUU 3aHITHI J'ICKI_[I/IOHHOFO/ CEMHHAPCKOI'o THUIIa 3aHATHH HCIIOJIB3YIOTCA:

3apy6e3fcnoe JAIUUECH3UOHRHOE NPOCDAMMHOE obecneuenue:

Ne IIpousBoauTesn HaumenoBanue JluneH3uun J:;Hz(:)rzool;:g ; J:‘;HZ%FZOIB:E;
1. MSAcademicEES | Office 365 ProPlusEdu munen3us | JJOI'OBOP JJOI'OBOP
ShrdSvr ALNG SubsVL Ne20/9A-223 | Nel0/DA-223
MVL PerUsr A Faculty
EES
2. MSAcademicEES | Office 365 ProPlusEdu munen3us | JJOI'OBOP JOI'OBOP
ShrdSvr ALNG SubsVL Ne20/9A-223 | Nel0/DA-223
MVL PerUsr
STUUseBnft Student
EES
3. | MSAcademicEES | Core CALClient Access | mumensus | JJOI'OBOP JOIoBOP
License ALNG LicSAPk Ne20/9A-223 | Nel0/DA-223
MVL DvcCAL A
Faculty EES
4. | MSAcademicEES | WINEDUperDVC munensus | JJOIOBOP JOIoBOP
ALNG UpgrdSAPk Ne20/9A-223 | Nel0/DA-223
MVL A Faculty EES
(KopnopatusHnas
MOJINMMCKA HAa TIPOTYKTHI
Windows omnepanmonHas
cucrtema u opuc)
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Ne IIpousBoauTenn HauMeHoBaHHe JInneH3un J:{“;I;(:)FZOOB:E; J:';HZ(:;OIB:E;
5. StatSoft Statistica Ultimate munensus | JJOI'OBOP JOT'"OBOP
Academic for Windows Ne20/2A-223 | Nel5/2A-223
13 Russian/13 English na
500 nonb3oBaTenei
JlokanbHas Bepcus
(Named User) I'ogoBas
JUICH3US
6. | Mathlab/Simulink | TAH-25 muuensus | JJOI'OBOP JOIoBOP
Ne20/2A-223 | Ne80/EJI-223
7. Embarcadero RAD Studio Architect munensuss | JJIOTOBOP JOI'OBOP
Concurrent Ne20/2A-223 | Nel5/9A-223
AcademicEdition 1 Year
Term License
8. AdobeCreativeCl | Adobe Creative Cloud munensuss | JJOTOBOP JOI'OBOP
oud for Teams — All Apps. Ne20/2A-223 | Nel5/2A-223
Jlunensuu Education
Device license s
00pa3zoBaTebHBIX
Oopra"u3aruin
9. Sketchup SketchUp Pro 2020 - muuensus | JJOIOBOP J0OIoBoOP
License for Education -- Noe20/9A-223 | Nel5/2A-223
LAB for 1 year.
10. PTC Mathcad Education - munensus | JOI'OBOP JOT'OBOP
University Edition Ne20/2A-223 | Nel5/2A-223
Subscription (50 pack)
11. Corel CoreDRAW Graphics muuensus | JJOI'OBOP | JOI'OBOP
Suite Ne20/2A-223 | Nel15/9A-223
12. ABBYY ABBYY FineReader munensus | JJOI'OBOP | IOT'OBOP
Ne20/2A-223 |Nol15/9A-223
3apybesxcnoe npozpammuoe obecneuenue (c60000H0 pacnpocmpansemoe)
Ne IIpousBoauTe b HaumenoBanue JIuueH3umn
1. Web Browser - Firefox becmiatHo
2. AtomEditor becnatHo
3. Python becniatHo
4. IBM Eclipse becrutatHo
5. ®upma Sun Microsystems | Apache OpenOffice becninatHo
Poccuiickoe nuyen3uoHHoe npozpamMmHoe obecneuenue:
Ne | IIpousBoauTeib HaumenoBanue JIuueH3umn J:{“;llz(:)goongj J:I‘EI;%ZOIB:(I:;
1. | Kaspersky Kaspersky Endpoint JTUTICH3US J0OIoBOP JIOI'OBOP

Security nst OuzHeca
— CrannapTHbIiI
Russian Edition.
1500-2499 Node 1
year Educational
Renewal License

Ne20/2A-223

Nel5/9A-223
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Ne norosopa | Ne moroBopa

Ne IIpousBoauTesb HaumenoBanue JInneH3un 1a 2020 rox 1a 2021 rox
2. | DrWeb Dr.Web Desktop JTUTICH3US J0IoBOP -
Security Suite Ne20/2A-223
KommnekcHas

3amura + Llentp
ynpasiieHus Ha 12
mec., 200 I1IK,

IIPOAJICHUC

3. Antumiaruat BY3 JIMLICH3US J0IroBop JOI'OBOP
Ne20/9A-223 | Nel5/2A-223

Poccuiickoe npocpammnoe odecneyenue (c60000H0 pacnpocmpansaemoe)

Ne | IIpousBoaurtein HaumeHoBaHue KommenTapuu Cpoxn
JIMICH3HH
1. | StarForce Foxit PDF Reader JUISI IPOCMOTpA becninatHo
Technologies, ANEKTPOHHBIX IOKYMEHTOB
Poccusa, Mocksa B ctangapre PDF
2. Poccus Tzip apXuBaTop becnnatHo

8.2. Ocobennocmu peanuzayuu OUCYUNIUHBL 0151 UHEATUOO8 U JIUY C OZDAHUYECHHBIMU
603MONCHOCMAMU 300P08bA

Just  oOyyarommxcst C OrpaHMYEHHBIMH  BO3MOXKHOCTSMH — 3JI0POBBSI  CO3JIaHBI
CHelMaNbHbIC YCIOBUS JUIsl TMONy4YeHHs oOOpa3oBaHUSA. B IensX JOCTYMHOCTH NOIYYECHHUs
BBICIIErO OOpa3oBaHMsl 1O O0pa3oBaTelbHBIM MporpaMMaM HHBAIUJAMU M JIUIAMH C
OTPaHUYEHHBIMU BO3MOXXHOCTSMHU 3/J0POBbsl YHUBEPCUTETOM 00€CIIeUnBAETCS:

1. AunprepHatuBHas Bepcus oduuuanbHoro caira B cetu «HTepHer» ans
cI1a00BUIAIINX

2. JIns MHBAJIHMIOB ¢ HApYLICHUSIMU 3peHus (caboBUASIINE, CIICbIE)

- NPHUCYTCTBUE ACCHUCTEHTAa, OKAa3bIBAIOILIETO OOydaroleMycss HeOOXOJUMYI HOMOIIb,
NyOIMpoBaHUE BCIyX CIPaBOYHOM HMH(pOpMALMK O paclMUCaHUM Y4eOHBIX 3aHATHH; Haluuyue
CPEICTB JUISl YCHJIEHHS OCTaTOYHOTO 3pEHUusi, OpaljeBCKONl KOMIIBIOTEPHOW TEXHUKH,
BUJICOYBEIMUUTENEH, MPOrpaMM HEBHU3YaJbHOTO JOCTyNa K HH(OpMaluMu, M[porpamm-
CHUHTE3aTOPOB PEUM U JPYTrUX TEXHUYECKHX CPEACTB MpUeMa-niepeaadn yueOHoH nHpopManuu B
JOCTYMHBIX (opMax JuIst 00yJarOIIMXCsl ¢ HApyIICHUSIMU 3PEHHUS;

- 3a/1aHUA JUIS BHITIOJTHEHUS HAa 9K3aMEHE 3aUNThIBAIOTCS] aCCUCTEHTOM;

- THCHbMEHHbIE 33/IaHUs BBINOJHSIOTCA Ha Oymare, HAJMKTOBBIBAIOTCS ACCUCTEHTY
00y4armuMmcs;

3. Jlng MHBaNMAOB W JMI] C OIPAaHUYEHHBIMH BO3MOXHOCTSMHU 3I0POBbSI IO CIIYXY

(cmabocrnpIiamue, TIIyxue):
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- Ha 3a4eTe/3K3aMeHEe MPUCYTCTBYET AacCHCTEHT, OKa3bIBAIOUIMK OO0ydYaromemycs
HEO0XO0IUMYIO TEXHMUYECKYIO ITOMOIIb C Y4€TOM HHIUBUAYAILHBIX 0COOEHHOCTEH (OH OMOraer
3aHATH pabouee MeCTO, MEPeABHraThCs, MPOYUTATh U OGOPMHUTH 33JaHUE, B TOM YHUCIE
3aIKChIBas IO/ AUKTOBKY);

- 3a4eT/3K3aMeH MPOBOIUTCS B IUCBMEHHOH (opme;

4. Jlnsd VMHBAJIUAOB U JIMI] C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBBS, MMEIOIINX
HApYLICHUST OMOPHO-ABUTaTEILHOIO alapara, CO3JaHbl MaTepUAIbHO-TEXHUYECKUE YCIIOBHS,
o0ecIieunBaroOie BO3MOKHOCTh OECHPEISITCTBEHHOTO JOCTYNa OOydJaromuxcs B ydeOHbIC
HOMEIICHUS, OOBEKTY NHUTaHUs, TyaJeTHbIE W JPyrHe IMOMEIIECHHsS YHHBEPCUTETa, a TaKXKe
npeObIBaHMS B yKa3aHHBIX MOMEIICHHSIX (HAJM4Me PACIIMPEHHBIX IBEPHBIX IPOEMOB, TOPYUYHEH
U IpYTUX NPUCHOCOOTIEHHUI).

- TUCbMEHHBIC 3aJaHUsS BBINOJHSAIOTCS Ha KOMIIBIOTEPE CO CIEIHAIN3UPOBAHHBIM
HPOrpaMMHBIM 00€CIIeUCHHEM HJIH HaIMKTOBBIBAIOTCS ACCUCTEHTY;

- 10 JKEJTaHUIO0 00yJaroLIerocs 3K3aMeH MIPOBOJUTCS B YCTHOH (opme.

OOyuaromnmecs: U3 4ucia JIMI ¢ OTPaHUYCHHBIMUA BO3MOXXHOCTSIMH 3/I0POBBSI 00ECTICYECHBI
JJIEKTPOHHBIMU 00pPa30BATENFHBIME pecypcamMy B (OpMax, aJanTUPOBAHHBIX K OTPaHUUCHUSIM

HX 310POBbA.
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9. JIuct u3MeHeHHUil (HOMOJTHEHU)

B pabouyio MporpaMMmy IO JucHuIUIiHE «BBeneHne B MPOEKIIMOHHO-CETOYHBIE METOJbI»
HanpaBiaeHuss mnoarotoBku 01.04.02 — «lIpuknagHass wmatemaTuka W HHGOPMATHKAY,
HanpaBlieHHOCTH «Maremarndeckasi (PU3UKa U COBPEMEHHBIE KOMIBIOTEPHBIC TEXHOJIOTHI» Ha

2022-2023 yuyeOHbIH ToA.

Ne IlepeyeHb BHOCUMBIX
daemenTt (myHkT) PIT/ P . . Mpumeyanue
n/n U3MeHEeHUil (1010JIHEeHMi)
1.
2.
3.

OO6cyxneHa u peKOMEHI0BaHa Ha 3aceIaHuu Kadeapsl

HDHKJZCI@HOIZ manmemamuxu u MHd)ODMamUKM

[Tpotokon Ne 2 ot «02» centsiOpst 2022r.

3aB. kadenpoii A.P. beuenoBa
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Kpurepun ouenku kayectBa ocBoenusi nucuunannbl B 111 cemectpe
Onucanue nokasarteseid M KpuTepUeB OLIEHUBAHUS KOMIIETEHIMI HA Pa3JIMYHBIX 3TANaX UX (POPMHPOBAHUSA
OCHOBHBIMH 3TaIllaMH q)OpMI/IpOBaHI/ISI KOMHCTCHL{I/Iﬁ npyu HU3y4YCHUHU CTYACHTAMH JUCHUIIIMHBI SABJIAOTCA IMOCJICAOBATCILHOC q)OpMI/IpOBaHI/IC
pe3ynbTaToB OOy4YeHUsl Mo AUcUUIUIMHE. Pe3ynpTar arrectanuu oO0y4aromuxcs Ha pa3iMyYHbIX dTanax (OpMHpOBaHHS KOMIIETEHLUN MOKA3bIBACT

YPOBEHL OCBOCHUA KOMHGTGHHHFI 06yan-OH_II/IMI/IC$I.

KPUTEPUU U TIOKA3ATEJIN OLIEHUBAHUSA PE3YJBTATA OBYUYEHUSA
Ixasa mo TpaguIMOHHON NATHOANILHOM cHCTEMe
Kon Pe3yabTat 00y4ueHust
KOMIIETEHITHH 10 JUCHMILIMHE He nomyck HeynoBnersopureabHO YaoBIeTBOPUTEJILHO Xopowo Otiim4yHO
IIkana mo 6a1JbHO-PETHHIOBOM cUCTeMe
0-35 36 — 60 61 — 80 81-90 91 -100

YK-6 3HaTh: 0a30BbIe 3HAHUS B He 3Haet He nmeer geTkoro 3HAEeT OCHOBHBIE [Tonumaer HeMoHCcTpUpyeT
Crioco6HOCTB o0nacTv MpHUKIaTHON MIpEJICTaBICHUS 00 TTOHSTHS crieruuKy YBEpEHHBIC 3HAHUS
OIpeaAcAThL U MaTEMAaTUuKHU U OCHOBAaX MaTeMaTuKu MaTEMAaTUKN MaTEMAaTUKN Q)YHI[aMCHTaIH)HLIX
pean30BLIBATh WH(POPMATHKH. OCHOB MaTeMaTHKH
MIPHOPUTETHI Ymeth: onpenensTe U He ymeer MoskeT nepeckasaTth Criocoben Criocoben MoskeT COOTHEeCTH
COGCTBeHHOﬁ PCaIM30BbBIBATH IPHUOPUTETHI TMMOJTY4YCHHBIC 3HAHUA O6’B$ICHI/ITL CMBICJI mpeaACTaBUTH pPeIICHUC
JIEATENIbHOCTH U COOCTBEHHOM JESITEILHOCTH MaTeMaTHIECKUX pereHue MaTeMaTUIECKUX
CIIOCOOFI ee 1 CTIOCOOBI MTOHSTHN MaTeMaTHYECKUX 3a/1a4 ¢ ux
COBEPUIEHCTBOBAHHU | COBEPIIICHCTBOBAHUS Ha 3aaq MTOCTaHOBKOM
ST Ha OCHOBE OCHOBE CAMOOIICHKH.
CaMOOIEHKH. Bnaners: unctpymenrapuem | He Biageer | He criocoGeH k B o0mux yeprax Bnaneer Crioco0eH K

JUTSL OTIpEICTICHUS 1 pelIeHuto MTOHUMAET METObI HEKOTOPBIMHU WCTIOJIb30BaHUIO

pcam3aliuy NpuoOpuUTETOB MaTEMATUYCCKUX 3a1a4 HUCII0JIb30BaHUA METOAaMU ITaKE€TOB

COOCTBEHHOM IEATEIHHOCTH MaKeTOB HICIIOJTH30BAHUS MaTeMaTHIECKUX

u cioco0amu ee MaTeMaTUYECKUX MaKeTOB porpamm Jiist

COBEPILIEHCTBOBAHUS HA porpamm MaTEeMaTHYECKUX penieHus

OCHOBE CaMOOIICHKH. POOIEMBI porpamMm MaTeMaTHIECKUX

3aja4

InK-1 3HaTh: METOHI, He 3naer ITnoxo 3Haer 3HaeT OCHOBHEBIE Xopol1io Biageer CrocobeH
Croco6HOCTh OCHOBaHHbBIE Ha cOOpe, (byHIaMEHTaIbHbIC TTOHSTHS, OJTHAKO 0000TIEHHBIM BBIJICITUTD




MIPOBOJIUTH
Hay4HbIE
UCCIICIOBAHUS U
MOJTy4aTh
IPUKJIaIHbIE
pe3yiIbTaThl
CaMOCTOSITENIBHO U
B COCTaBe
HAaY4YHOTO
KOJIJIEKTUBA.

AHAJIIN3C U UHTCPIIPCTAIIUA
HaYYHbIX JaHHBIX.

MOHATHS,
COOTBETCTBYIOIINE
0a30BEIM pazaenam
MaTeMaTHKH

HEYJIOBIICTBOPUTEITH
HO OPHEHTHPYETCS B
paznenax
MaTeMaTHKH

CIIOCOOOM pelICHHS
KOHKpPETHO-
HPaKTHYECKUX
3a1a4y

MOCTIeI0BATEIBHOCT
b 001X
TIOJIO>KEHU N
MaTeMaTHKH
(ompeneneHwmiA,
AKCHOM, TEOPEM,
NpaBuIl, 3aKOHOB,
CBOWCTB, (hopMy),
IIPUMEHSISI KOTOPbIE
K YCJIOBUSIM 3aJauu
WIIN K UX
CIICZICTBUSIM
(mIpoMexyTO4HbIe
pe3yabTaThI
pelIeHus ), moryJaeT
TO, UTO TpeOyeTCst
HalTH B 33J1a4e —

OTBET

¥Ymetb: npoBoauTh HayuHbele | He ymeer He criocoben He moxeTt oToOpats | YMeeT ToOUHO U YBepeHHO BiaeeT

MCCIICIOBAHUS U NIOTY4aTh dbopmanmzaunu HYXHbIE BBIBOJBI U3 | CXKaTO BBIPAXKATh MaTeMaTHYECKUMHU

HOBBIC IPUKJIAAHBIC MaTEMAaTHYCCKOI'O YCHOBHﬁ, MaTeMaTUYCCKYIO 3HaHUAMU U

Pe3yIbTaThl CAMOCTOATEIIEHO MaTepuaia (OTAeJICHUe | MPUMEHHUTH MBICJIb B YCTHOM U | HaBBIKaMH,

U B COCTaBE HayYHOTO ¢bopMBI OT AKCHOMBI ¥ TEOPEMBI | TMCBMEHHOM pPeayCMOTPEHHBIMU

KOJIJIEKTHBA. COJEPKAHUS), K TIPH JOKa3aTeNbCTBE | M3JIO0KEHUH, pOrpaMMoii, ymeeT
00001IeHITO WCTIOJIb30BaTh NPUMEHSATH UX MPH
MaTeMaTHYEeCKOTro COOTBETCTBYIOIIYIO | JIOKa3aTelnbCTBE
Marepuaia, Ipu CHUMBOJIMKY IIPH (dbyHIaMEeHTaIbHBIX
JI0Ka3aTeJIbCTBE JIOKA3aTeNIbCTBE MaTeMaTHYECKUX
MaTeMaTHYECKHX YTBEP)KICHUI
YTBEPKICHUN

Buaaners: HaBeikamu cOopa | He Bnanmeer | He Biageer 6azoBbeiMu He nocrarouno Hocratouno CBo60oHO Bi1aseeT

JaHHBIX, UX o6pa60T1<1/1 JUTSL 3HAaHUSIMH, HABBIKAMHA BJIaaccT 0a30BEIMH XOpouIo BjIagecT OCHOBHBIMH

pEIIEHUs] MPaKTUIECKUX cbopa 1 paboTHI C 3HaHUAMH, 0a30BBIMHU 3HAHHUAMU B

3a/1a4, IpUEMaMU ONUCaHUS MaTeMaTHYECKUMHU HaBBIKaMU cOopa U 3HAHUSIMU, MOJKET | objactu

Hay4HbIX 3aJia4y U UCTOYHUKaAMU pa6OTBI C BBIpaGOTaTI) MaTE€MaTHKH,

WHCTPYMEHTapHeM AJIs MHpOpPMaIUH MaTEeMaTHYECKUMHU ¢dopmanbHO- OTIINYHO

pelIeHns 3a1a4d IpUKIaaHoi HUCTOYHUKAMU OIepaTUBHBIE OpUEHTHUPYETCS B

MAaTEMAaTUKH U I/IH(bOpMaHI/II/I YMCHUA U MAaTEMAaTUYCCKUX




MHQOPMATHKH.

HAYYIUTHCS
MPUMEHSITh UX K
pEIICHHIO
MaTeMaTHYCCKHUX U
HEMaTEeMaTHYEeCKUX
3aja4

HACTOYHUKAX
nHpOpMaIIH




