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1 Ieau v 3aga4u y4eOHOM TUCIUITHHBI

1.1 Heab AUCHUILITHHBI
[lenmn w3ydeHWs TUCIUILIAHBI OIpEJCNICHbl TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM

CTaHJApPTOM BBICIIEr0 00pa3oBaHUs U cooTHeceHbl ¢ obummu wnensmu OOIT BO mo
HarmpaBjeHuo mnoArotoBku «lIpuknaaHas MHPopMaTHKa», B paMKax KOTOPOM IpenojaaeTrcs
JUCLUILINHA.

He.]'lbl() AU CHHUIIJINHBI «BprarciIuTeIRHEIC MCTOABD> SABJIACTCA PA3BUTHEC JIOTHYCCKOI'O

MBIIUICHU, OBJAACHHC OCHOBHBIMHM MCTOAAMMU YMCJICHHOI'O aHAJIM3a W WX IIPUMCHCHHUA IIPU
pPCHICHUUN MATCMATUYCCKUX 3aJja4, YMCHHC CaAMOCTOATCIBHO pPACIIMPATH 3HAHUS B obactu
YHUCJIICHHOTO NUCCIICAOBAaHU A ITPUKIAJHBIX (B TOM 4HUCJIC, U 3KOHOMI/ILIGCKI/IX) 3ajad4.

1.2 3agaun AMCHUILINHBI

W3Yy4CHHE OCHOBHBIX TIOHSATHMH W METOJOB YHCJICHHOTO PEIICHHS THIIOBBIX
MaTeMaTHYECKUX 3ajady;

OBJIZICHUE MTPAKTUYECKUMU HAaBBIKAMHU B peaTU3allii YU CICHHBIX AJITOPUTMOB;
o0ydeHHE OCHOBAM MPOBEIEHUS BBIUMCIUTEIBHOTO SKCIEPUMEHTa, a TakKe aHalln3a
YUCJICHHOTO PEIICHUS 3a]1a4 MPUKIATHOTO XapaKTepa.

1.3 MecTO IMCHMILUIMHBI B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMbl
JucnumirnHa «BpluuCIUTENBHBIE METOIBD» OTHOCUTCS K BapuatuBHoM vactu (B1.B)

y4eOHOTO IJIaHA.

JUis u3ydeHus MaHHOM Y4eOHOM AMCUMIIIUHBI (MOJIYNs) CTYACHT JOJDKEH BIAJCTh

00s13aTeIIBbHBIM MHUHHMYMOM COACPKAHNA MareMaruueckoii yactu OOI1 JJI JAHHOT'O HaIIpaBJICHU A

3HATH/MIOHUMAThH

OCHOBHBIE IIOHATUSA U METOIbl MATEMAaTUYECKOIO aHAIN3a, AaHAIUTUYECKONM T€OMETPUH,
TUHEeHHON anreOpsl, nuddepeHUnaTbHbIX YpaBHEHUM, MPUHIUIIBI AITOPUTMHU3ALUUA U
IIPOrpaMMHUPOBaHUS;

yMeThb

IIPUMEHATh MATEMATHYECKAE METOBI JUIs PEIICHUS TPAKTHYECKUX 3a/1a4;

COCTaBJIATh AJITOPUTMBI U KOMIIBIOTEPHBIE IPOTPAMMBI;

BJIAaJIeTh

METOlaMU  pelleHHuss  AuddepeHIuanbHbIX U anreOpanyeckux  ypaBHEHHH,
JudepeHIUaIbHOIO W MHTETPAJIbHOTO MCUUCICHUS, AHAJIUTHUYECKOH TIeoMeTpHH,
TEOPHUH BEPOATHOCTEM, MATEMAaTUYECKOM CTATUCTUKU U CIIy4alHBIX IIPOLECCOB;
MHCTPYMEHTAIBHBIMH CPEACTBAMU IIPOTPAMMHUPOBAHUS.

BelieykazanHble 3HaHUS, YMEHUS U HaBBIKM (OPMUPYIOTCS MPEIIIECTBYIOIMMU

JUCIUATUIMHAMU

Bekropnas anrebpa.

Ananu3 QyHKIUNA JTeWCTBUTEIBHBIX IIEPEMEHHBIX.

JlucKpeTHbIE MATEMAaTHYECKUE CHCTEMBI.

Juddepenunanbable ypaBHEHUS.

[IporpammupoBanue Ha s3bike [lackans.

[lepeuens mnocieayronyx Y4eOHBIX IUCLUILIMH, JUISI KOTOPbIX HEOOXOAMMBI 3HAHUS,

YMEHHS U HaBBIKU, (POpMUpPYEMbIE TaHHOW y4eOHON AMCIUILINHOMN:

Heuetkue n HelipoceTeBbIE TEXHOJIOTUHN B SKOHOMUKE.

MeTob1 MaTEMaTHYECKOU (PU3HKH.

DKOHOMETpHKA.

dunHaHcoBasg MaTeMaTHKa / MareMaTudeckie MOJIETH COIMATbHBIX TTPOIIECCOB.
CucreMbl HCKYCCTBEHHOTO MHTeJUIeKTa / TexHomoruu pacnpeneneHHbIX BBIYUCICHHH.
MeTtonapl COLIMAIIBHO-3KOHOMHYECKOTO nporHo3upoBanuss /  VmuTammonHoe
MOJICTTMPOBAHNE YKOHOMHYECKUX MTPOIIECCOB.
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1.4 TlepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00yueHHsI M0 JUCHUILINHE, COOTHECEHHBIX €
IUIAHUPYEMBbIMH pe3yJIbTATAMHU 0CBOEHNs 00pa30BaTeIbHOI MPOrPaMMbI
W3yyenne paHHOW ydeOHOW JUCHMIJIMHBI HalpaBlieHO Ha (opMupoBaHue Yy
oOyvaronmmxcs obmmx mpodeccuonanpHbix KoMmmereHuuit (OIIK) u mpodeccrmoHanbHbIX
xomnerenuui (I1K):

OIIK-3 | crtocoOHOCTBIO HCIOIB30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUTIINH U
COBPCMCHHBLIC I/IH(bOpMaI_[I/IOHHO-KOMMYHI/IKaLII/IOHHBIe TCXHOJIOTHUH B
npodeccuoHanbHON AESTETbHOCTH

IIK-7 CIIOCOOHOCTBIO IMPOBOAUTDH OIMMMCAHUC TPUKITAIHBIX ITPOUCCCOB U I/IH(I)OpMaLU/IOHHOFO
obecrieueHus PCHICHHM A MPUKIIAIHBIX 3a/1a4

B PE3YIbTATC U3YUCHUA JUCHUIIIIMHBI CTYACHT JOJIZKCH:

3HATH yMeTb BJIA/IETh

- OCHOBHBI€ IIOHSATHS O IOTPELHOCTH U - 000CHOBaHHO BBIYMCIIUTEIBbHBIMU

MPUOJIMKEHHBIX BBIYMCIICHUSIX; BBIOpATh METOJIaMH peIICHUS

- OCHOBHbIE TpeOOBaHUS, IPEABIBISIEMbIC K | BBIYMCIUTEIBHBIH 3aja4d JIMHEUHOU

BBIYHMCITUTEIBHBIM CXeMaM: KOPPEKTHOCTb, | METOJ, pa3padoTaTh anreOpsl,

YCTOMYHBOCTb, CXOAUMOCTB; QITOPUTM pELICHUS mdepeHInaTbHBIX

- BBIYHCIIUTEIbHBIE METObI B aredpe; IIOCTABJICHHOU YPaBHEHMH U CUCTEM,

- METO/IbI TPUOINKEHHOTO BBIYMCIIEHUS 3ajauu; ONTHUMH3ALHOHHBIX

CETOYHBIX (DYHKIIUI; - COCTaBHUTh U 3amaq it QyHKIUH

- METO/Ibl U AITOPUTMBI IPUOIUKEHHOTO OTJIAJAUTh IPOTPaMMy | OAHON M HECKOJIBKUX

UHTETpUpOBaHUS U AU (PPepeHITNPOBAHNUS; Ha QJITOPUTMUYECKOM | IEPEMEHHBIX, METOJAMU

- BBIYMCJIUTEIbHBIE CXEMBI U aJITOPUTMBI s3bike [lackanb st JIMICKPETHOM

peleHus1 OOBIKHOBEHHBIX PEILLEHUS HECJIOKHBIX | MATEMaTUKU U

mddepeHInaTbHBIX YPaBHEHUI; BBIYMCIIUTEIBHBIX (GyHKIIMOHATIBHOTO

- IPUEMBI IPOTPAMMHPOBAHHUS IS 3a1ad; aHaJIN3a;

nepcoHanbHbIX OBM (IBM-coBmMecTUMBIX | - IPOBOAUTH - IPOrPaMMHBIM

KOMHBIOTean) rpa(bnqecxoe HHCTPYMCHTAPUECM
ONMcaHue MH(opManmoHHOTro
NPUKIAHBIX obecrieyeHUsl peleHHs
[POLIECCOB MPUKIAIHBIX 3a/1a4

2 CrpyKTypa U coaep:KaHue AUCHUIIUHBI

2.1 PacnipenesieHne TpyA0€MKOCTH JMCHMILIMHBI 110 BUAAM padoT

OOmass Tpymo€MKOCTh JUCIUIIIUHBI cocTaBisier S 3ad.en. (180 wacoB), wux
pacripesielieHre o BUAaM paboT MPEICTaBICHO B Ta0IUIe

Tpyn1oeMKOCTb,
Bug yue6HOM paboTHI 4acoB
4 cemectp

AyJIUTOpHbIE 3aHATHSA: 68
3ansTus nekuuonHoro tumna (JI) 34
[Tpakrnueckue 3ansrus (I13)

JlaGopatopusie padotsl (JIP) 34
CamocTosiTe1bHas1 padoTa: 63
Kypcogoii mpoexkr (KII), kypcoBasi padora (KP)

[IpopaboTka yuebHoro (Teoperndeckoro) marepuaina (IIM) 35
ITogroroBka k texymemy koHTpouro (I1TK) 24
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Pedepar (P) 4
Kontpoaupyemas camocrositesibHas padora (KCP) 4
HNuas kourakTHas padora (MKP) 0,3
IIpome:kyTouHasi aTrTecTanuu (3K3aMeH) 44,7
OO01as TPy10eMKOCTh: 5 3a4.¢1. 180

2.2 CTpykTypa y4eOHOI AUCHUTIIIHHBI

Pacnpenenenue BuoB yueOHOM pabOThI U UX TPYIOEMKOCTH IO pa3esiaM AUCHHUIIINHBI.
Pasnens! qucuunianHel, u3ydaemsele B 4 ceMecTpe

KomnnyecTBO yacoB

Ne AymutopHas | CaMOCTOAT.
pasne HanmenoBaHue pasnenos, mem
1a Bcero pabora pabora
J |13 | JIP CPC

Bsenenue 2 1 - 0 1

1 [IpaBuia HpH?J‘II/DKéHHBIX BBIUMCIICHU I 5 1] - 2 5
MOTPENHOCTEH MPU BBIYUCICHUSIX
1. IIpasuna I’lpl:l6flu9fcéHHblx BbIUUCTEHUN U OYEHKA 5 1 - 2 5
nogpeuinocmeti NPU 8bIYUCTICHUSX

2. |Ilpubnuxenue pyHKUMMA 8 2 | -] 2 4
1. Annpoxcumayus cemoyunvix QyHKyuli u
UHMepnoIUpoBaHue. 8 ol o] o 4
2. Humepnonsayuonnvle MHo2oynenvl Jlazpanoca u
Hviomona. Cxema Siimxena

3 YucneHHoe pelieHre cHcTeM TUHEWHBIX 29 61 -1 6 10
anreOpanyecKuX ypaBHEHUMN
1. Yucnennoe pewienue cucmem JTUHEUHbIX
aneeopauyeckux ypasuenuil (CJIAY). Ocnogrvie 5 2 |-10 3
NOHAMUSL
2. Memoo I'aycca u e2o mooughuxayuu 9 2 | - | 4 3
3. Memoo npocmoti umepayuu. 8 o | - 2 4
4. Memoo 3eiioens

4 qI/ICJIeHHOue pEIIeHHEe CUCTEM HEITMHEWHBIX 10 ol o] o 6
YpaBHCHHM
1. Yucnennoe pewernue cucmem HeluHeluHbIX
ypaeuenuu. Memoo Hviomona. 10 5 | - 9 6
2. Memoo npocmoti umepayuu 015 cucmemwvl 08X
ypaeHenuu

5. |Yucnennoe nuddepeHIpOBaHNE 8 2 | - 2 4
1. Qucnennoe oughghepenyuposanue. @opmyna
YUCTIEHHO20 OUPpepenyuposanusi. 5 ol o] o 4
2. Buibop onmumanbHo20 wiaz2a YucienHo2o
oughgepenyuposanisi

6. |YumcieHHOE HHTETPHPOBAHUE 14 4 | -| 4 6
1. Ilpubnusicénnoe gvluucieHue UHmMezpaos.
Keaopamypnuie popmynvl ¢ pagnoomcmosuumu
V3iamu. 7 2 | - 2 3
2. Bvibop waea unmezpuposanus. Keaopamypuas
dopmyna I'aycca




3. Unmezcpuposanue ¢ nomowsbio cmeneHHvlx psoos.
4. Uumeepanvt om paspuléHuIX GYHKYUL U C 7 2 | - 2 3
OecKkoHeuHblMU npedenamu
7 UucneHHoe perieHne O6I>IKHOB€E—IHLIX 16 41 -1 4 8
mddepeHIIMaTbHBIX YPaBHCHU N
1. Yucnennoe peutenue 06bIKHOBEHHbIX
ougpgepenyuanvuvix ypasnenuu (O4Y). 3aoaua
Koww. 6 2 -1 0 4
2. Unmeepuposanue ypasreHutl ¢ NOMOwbio psoos.
3. Memoo nocnedosamenvhvix RpUOIUIHCEHULL
4. Memoo Diuinepa u e2o mooughuxayuu.
5. Memoowl Pynee-Kymma. 10 2 | - | 4 4
6. Memoowvl Adamca
8. Kpaesbie 3agaun st O6BIKHOBG\I’-IHBIX 16 4 i 4 8
mddepeHIIMaTbHBIX YPaBHEHHU I
1. Kpaesvie 3a0ayu. Ilocmanoska 3aoaqu. 8 o | - 2 4
2. Memoo koHeunvix pasHocmel
3. Memoo npozonku.
4. Memoo ['anépxuna 8 2| - 2 4
9 YucneHHoe pellieHne YpaBHEHHH ¢ YaCTHBIMH 30 8 8 14
TIPOU3BOHBIMU
1. ¥Ypasnenus ¢ yacmuvimu npouszsoousvimu. Memoo 5 5 | - 0 3
cemox
2. Memoo cemox ons 3a0auu [lupuxie 5 1| - 2 2
3. Memoo npozonku 0711 ypasHeHus
7 2 | - | 2 3
Menjonpo8oOHOCMU
4. Memoo cemok 0151 ypasHeHutl napadoiuieckoco 6 11 - 2 3
muna
5. Memoo cemok 0115 ypasneHuti cunepooauyecko2o 7 o | - 5 3
muna
Bcero mo pasaenam JAvCHUTUTAHBL: 131 | 34| 0| 34 63
KCP 4 - | - - -
HKP 03| - | - - -
KonTtpons (3k3ameH) 447 | - - - -
HUTOI'O no nucuMminHe: 180 | 34 | 0 | 34 63

Coxpawenus: JI — nexuun, [13 — npakrudeckue 3ansrus, JIP — maboparopusie pabotsr, CPC —
camocrostenbHas padora cryneHToB, KCP — koHTponupyemas camocrositensHas padota, UKP —
MHas KOHTAaKTHas paboTa.

2.3 Coaep:kaHue pa3aesioB AUCHUIIMHBI

2.3.1 3aHATHA JeKIHOHHOI0 THIIA

dopma
HaumenoBanue
No Coneprxanue pasaena TEKYILIETO
pasnena
KOHTPOJIS
1 2 3 4
BBenenune Hcropus u 3tansl pa3BUTHUS BBIYMCIUTEIbHOU Hammucanue
MAaTeMaTUuKH, U €€ POJIb B IPUKIIAIHBIX HayKax pedepara (1o
KEJTAHUTO)




Mertoz ceToK /sl ypaBHEHHUS TapaboIMIECKOTO
Tuma. MeToJ1 MPOrOHKH JUISl ypaBHECHUS
TETJIONPOBOHOCTH. METO/ CeTOK JIJIsl ypaBHECHHUS
TUIEePOOTMYECKOTO THTIA

.|[I[TpaBusa [Tpubnux€HHbIC YKCia, UX a0OCOMIOTHBIC U TectupoBanue,
IpUOIMHKEHHBIX OTHOCHUTEINbHbIE ITOrpelHOCTH. Cll0KeHHnE U HaIlMCaHue
BBIYMCIIEHU BBIYMTAaHUE MPUOIMKEHHBIX UM CENl. YMHOKEHHE U |pedepaTa (1o
MOTPEIHOCTEH ITPU neneHue npuommkEHHbIX uncel. [lorpenmoctu KEJIaHUIO)
BBIYMCIIEHUX BBIYMCIICHUS 3HaueHu i Qynkuuu. Onpenenenue

JIOMYCTUMOM MOTPENHOCTH apTyMEHTOB 110
JONYCTUMOM MOIPeIHOCTU (YHKIIUH

(IIpubmmxenue GyHKINH | ANTTPOKCHMALIHS CETOYHBIX (PYHKIIHH. TectupoBanue,
WnTepnonupoBanue. CriailH-MHTEPIOIAL M. HalucaHue
MeTton HaMMEHBIIMX KBaJpaTOB. pedepara (o
HNuTtepnonsiiimonHble MHOTOWIECHBI Jlarpanxa u KEJTAHUIO)
Herotona. Cxema OHiTkeHa

.[YucneHnHoe pelenue OcHoBHble noHATUA. Metop [Maycca. Cxema TectupoBanue,
CUCTEM JIMHEWHBIX I"aycca ¢ BRIOOpOM IJTaBHOTO 3JIEMEHTA. HalMcaHue
anreOpanyecKux KommnakrHas cxema ["aycca. Beruncnenue pedepata (o
YpaBHEHUU onpeneauTencii. BerurcieHue 31eMeHTOB KEJIAHUIO)

oOpaTHo#t MaTpuiibl MeTogoM ["aycca. Meron
npoctoi urepanuu. Meron 3ei iens

.|YucienHoe pemenune Meron HertoToHa [11s1 cCUCTEMBI IBYX ypaBHEHUU. |TectupoBanue,
CHUCTEM HEJIMHEHUHBIX Metoa npocCTOil UTEpALIUH ISl CUCTEMBI IBYX HaIycaHue
ypaBHEHUM ypaBHEHU pedepara (mo

KEJTAHUTO)

.[Uuciennoe dopmyna ynciaeHHoro auddepeHpoBaHus. TectupoBanue,

middepenuupoBanre  |[lorpemmocty, BOZHUKAIONME P YUCICHHOM HaIllMCaHue
maddepeHmpoBannn. BeiOop onTUMaNbsHOTO pedepara (o
11ara YyucjieHHoro auddepenupoBanus KEJIAaHHI0)

.|Yucnennoe KBazaparypusie GopMysbl ¢ paBHOOTCTOSIIMMU Tectuposanue,
WHTEIPUPOBAHUE y3namu. @opmyna Tpaneunit, popmyna CUMIICOHA,|HaTMCAHUE

¢dopmyna HeroTona. Beibop miara pedepara (o
uHTerpupoBanus. KBagparypasie popMymsi KEJIAHUIO)
I'aycca. MHTErpupoBanue ¢ MOMOIIBIO CTENEHHBIX

psnoB. MHTerpasbl OT pa3pbIBHBIX (yHKIIHI.

WuTerpainsl ¢ 06CKOHEUHBIMH MTPEICITaMU

.|Yuciennoe pelieHue 3agavya Konm. UnterpupoBanue TectupoBanue,
OOBIKHOBEHHBIX mddepeHInanbHbIX YPaBHEHUN C TOMOIIIBIO HaIlMCaHue
TupepeHnaTbHBIX psanoB. Metoa nociieoBaTeabHbIX MPUOIMKEHUH. |pedepara (1o
YpaBHEHUMU Meron Diinepa u ero Mmoaudukanuu. Meros KEJTaHUI0)

Pynre-Kyrra. Meronx Anamca. Meron Musnna

.|KpaeBble 3anaun miis [TocTanoBka 3agaun. MeToa KOHEUHBIX pazHocTel |TecTupoBaHue,
OOBIKHOBEHHBIX JUIsL TUHEHHBIX TU(depeHInalbHbIX YPaBHEHUNH  |HalKMCcaHHe
TpepeHInaTbHBIX BTOpOro nopsaka. Meron nporonku. Meton pedepara (1o
YpaBHEHU lNanépxkuna. Metos Komokaruu KETAHUIO)

.|Yuciennoe pemenune Meron cetok. Meron cetok juis 3agaun Jupuxie. |TectupoBanue,
YPaBHEHUM C YaCTHBIMH |MTepaninOHHBIN METO/I PEIICHUS CUCTEMBI HalucaHue
IIPOU3BOAHBIMU KOHEYHO-Pa3HOCTHBIX ypaBHEHUH. Pemenue pedepara (o

KpaeBbIX 33/1a4 /ISl KPUBOJMHEHHBIX 00acTei. KEJIAHUIO)




2.3.2 CemuHapckue 3aHATHS

CCMI/IHapCKI/Ie 3aHATHA HC ITPEAYCMOTPCHBI y‘le6HBIM I1JIaHOM.

2.3.3 JlabopaTopHble 3aHATHS

dopma
Ne HanmeHnoBanue Copepxxanue pazzena (HoMepa 1 HAMMEHOBAHUS TeKymero
pasnena 1ab0paTOPHBIX padoOT)
KOHTPOJIA
1 2 3 4
1.{ITpaBuna 1. [paBuna npuOIMKEHHBIX BBIYUCICHUHN U 3ammTa JIP
NPUOIMKEHHBIX OLIEHKA MOTPEIHOCTEH MPU BBIYUCICHUSIX
BBIYMCIICHU I
MOTPEIHOCTEN TIpU
BBIUMCIICHUSIX
2. lTlpubmmxenune ¢pyakuuii 2. UaTepnionsurnonasie MHOTOWIeHB! Jlarpamka 1 |3anmTa JIP
Hrrorona. Cxema DiiTkeHa
3.|YucnenHoe pemeHne 3. Yucnennoe pemenune CJIAY meronom 'aycca.  |3aumta JIP
CHUCTEM JUHEHHEIX Momuduramuu merona ["aycca.
anreOpanyuecKux 4. Yucnennoe pemenne CJIAY ¢ nomoupro LU-
YpaBHEHUU pa3IoOKEHUS.
5. Uucnennoe pemenue CJIAY urepaninOHHbBIMU
MeroaaMu. Meroa npocTor urepauuu. Meroz
3eiiens.
4.|YucneHHoe pereHue 6. UucneHHoe pelieHre CUCTEM HeTMHEHHBIX 3aumra JIP
CHUCTEM HEIMHENHBIX  |ypaBHeHuU. Meron Herotona. Meron npocroi
YpaBHEHUU WTEpaLUU JUIsl CHCTEMBI JIBYX YPABHEHU U
5.[Uucnennoe 7. YucnenHoe quddepenunpoanue. Beioop 3aumra JIP
mupepeHIMpOBaHNE  |ONTUMAIBHOIO IlIara YUCIEHHOTO
mudhepeHITUPOBaAHUS
6.|Yucrnennoe 8. Uucnennoe unrerpupoBanue. Ksagparypusie  |3aumta JIP
MHTETPUPOBAHUE (GopMyIBl ¢ PABHOOTCTOSIIMMU y31aMu. Bbroop
mara uHTerpupoBanus. KBaaparypuas gopmyna
I'aycca
9. MHTerpupoBaHue ¢ TOMOUIBIO CTEIIEHHBIX
psnoB. MHTerpaisl OT pa3phIBHBIX GYyHKIIUN U C
OECKOHEUYHBIMH TpeeIaMu
7.|YucneHnHoe perieHue 10. Yucnennoe pemenue 3anaun Konm qist OY. |3ammra JIP
OOBIKHOBEHHBIX Meron Diinepa u ero moauukaruu. Meto bl
mddepeHInaTbHBIX Pynre-Kyrra
YpaBHEHU 11. Yucnennoe pemenue 3amaun Konm mis O1Y.
Metonasl Agamca
8.|KpaeBsbie 3amaun ist 12. Pemenue kpaeBbix 3ama4d aust OJ1Y. Merox 3anmra JIP
OOBIKHOBEHHBIX KOHEUYHBIX pa3HOCTEN
mddepeHInaTbHBIX 13. Pemienne kpaeBsix 3aaa4 g O1Y. Meron
YpaBHEHUU nporonku. Meron 'anépknna
9.[UncnenHoe peleHue 14. Meton cetok A 3agauu Jupuxiie anmra JIP

YPaBHEHU C YaCTHBIMU

IMPpOU3BOJAHBIMHA

15. MeTox npOroHKH /il ypaBHEHUS
TEMJIONPOBOAHOCTH

16. Meron ceTok [uisl ypaBHEHU I
MapaboTNYECKOTO THIIA

17. Metoj ceTok Jijisi ypaBHEHUM
runepOoTMYECKOro ThIa
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2.3.4 IlpumepHasi TeMaTHKa KypPCOBbIX padoT (IPOEKTOB)

KypcoBrie paboThl He MpeaycMOTPEHBI Y4eOHBIM TIITAHOM.

2.4 IlepeyeHb y4eOHO-METOAMYECKOI0 oO0ecCmeYeHHUsI /JIsi CaMOCTOSITEeJIbHOM
padoThI 00y4arOIIErocsi MO TUCHUILIHHE

Llenpio caMOCTOSTENBEHOM PabOTHI CTYAEHTA SIBJISETCS YIyOJieHHuEe 3HAHUM, TTOTydeHHBIX
B pe3ylbTaTe ayIuTOPHBIX 3aHATUH. BbeIpaOaThIBalOTCS HABBIKM CAMOCTOSITETIBHOM DPaOOTHI.
3aKperuisiIoTCsl ONBIT W 3HAHUS, IOJY4YE€HHbIE BO BpeMs JlabopaTopHbIX 3aHsATHH. Huxe
NpEACTaBJIeH  MepevyeHb  Y4eOHO-METOAMYECKUX  MAaTepHalioB,  KOTOpPbIE  IMTOMOTAIOT
00y4JaroIeMycsi OpraHu30BaTh CaMOCTOSITEJIbHOE U3y4EHHE TE€M (BOIIPOCOB) JMCLUUIUIMHBI IO

BceM BugaMm CPC.

Nel Bug camocrositenbHON [lepedyenn yaeOHO-METOMIECKOTO O0ECTICUCHUS UCITUTIITUHBI
paboThI 10 BBITTOJTHEHUIO CAMOCTOSITEIIbHON PaObOThI
1 2 3

[IpopaboTka u
MTOBTOPEHUE
JEKIIMOHHOTO
MaTepualia, MaTepuaa
y4eOHOH U HaydHOU

Mertoauueckne ykazaHHs ISl TOATOTOBKH K JICKIIMOHHBIM U
CEMUHAPCKUM 3aHATHSM, YTBEP)KICHHBIC Ha 3aCeIaHUN Kaeapsl
MPUKIATHON MAaTEeMaTUKN (DaKyJIbTETa KOMITHIOTEPHBIX TEXHOJIOTUN
u npukinagHoit Matematuku @I'BOY BO «Kyol'Y», npoTtokon Ne22
ot 29.06.2017 1.

MertoauuecKkue ykazaHHs 10 BBIIIOJHEHUIO CAMOCTOSITEIbHOMN

JUTEPaTYpHI, .
paloThl, yTBEPKACHHBIC HA 3aceJaHUU KaeIpbl MPUKIaTHON

MIO/ATOTOBKA K .

Cel\i[I/IHa CKHM MaTeMaTUKU (PaKyJIbTeTa KOMITbIOTEPHBIX TEXHOJIOTUN U

3aHs[TI/Is[F1)v1 npukinagHoit matematuku ®I'BOY BO «Ky0I'Yy», npoTtokon Ne22 ot

29.06.2017 .

TlonroroBka k
1abopaTOPHBIM
3aHSATUSM

Metoanyeckue yka3zaHHsl 110 BBITTOJIHEHHUIO Ta00paTOPHBIX padoT,
yTBEPIKICHHBIE Ha 3aceJaHy Kadeapbl MPUKIaTHON MaTeMaTHKH
(axynbTeTa KOMIBIOTEPHBIX TEXHOJIOTHI M MPHKIATHON
marematuku @I'BOY BO «Ky6I'Y», nporokon Ne22 ot 29.06.2017
T.

TloaroroBka K
PELICHUIO 3a7a4 1
TECTOB

Mertoanyeckue yka3zaHHsl 110 BBIITOJIHEHUIO CAMOCTOATENIbHON
paboThl, yTBEPKACHHBIE Ha 3aceJaHN U Kadeapbl MPUKIAIHON
MaTeMaTUKU (PaKyJIbTeTa KOMIIBIOTEPHBIX TEXHOJIOTUN U
npuxnaaHoit marematuku @I'BOY BO «KyoI'Y», nmporokosn Ne22 ot
29.06.2017 r.

TTogroToBKa HOKIamOB

Metoauyeckue yka3aHus AJs IOJTOTOBKU 3cce, pedeparos,
KypCOBBIX palOT, YTBEP)KICHHbBIE Ha 3acelaHuU Kadeapsbl
MPUKIATHON MaTeMaTUKH (DaKylIbTeTa KOMIBIOTEPHBIX TEXHOIOTUM
u npuknagHoit MareMatukn ®I'BOY BO «Kyol'Y», mpotokom Ne22
o1 29.06.2017 1.

IloaroroBka k
pELIEHUIO pacYeTHO-

rpaduYecKuX 3aaHui
(PT3)

Metoanueckue yka3aHHs O BBITIOJHEHUIO PACUETHO-TpapuiIecKux
3aJJaHu i, yTBEP KJICHHBIE Ha 3aceJaHuU KadeAphl MPUKIATHON
MaTeMaTUKU (paKyIbTeTa KOMIBIOTEPHBIX TEXHOJIOTHH U
npukinagaoi MaremMatuku @I'bOY BO «Kyol'Y», mpotokosn Ne22 ot
29.06.2017 1.

Meroandeckre ykazaHHs 10 BBITIOJHEHUIO CAMOCTOSATEIIHbHOM
paboThl, yTBEPKICHHBIE Ha 3aceaHN U Kadeapbl MPUKIATHON
MaTeMaTUKd (paKyabTeTa KOMIBIOTEPHBIX TEXHOJIOTUH U
npuknagaoit matematuku OI'bOY BO «Kyol'Y», mporokon Ne22 ot
29.06.2017 r.




Ne| Bun camocToSTeIbHOU [lepeuenp y4eOHO-METOIUYECKOTO OOSCIICUSHU ST TUCIIUIITUHBI
paboThI 110 BBITTOJIHEHHUIO CAMOCTOSATENILHON PabOThI

1 2 3

Metoanyeckue yka3aHHs 110 BBITIOJHEHHUIO CAMOCTOSITENbHON
paboThI, yTBEp>KACHHBIE HA 3aceJaHN U KadeIpbl MPUKIaTHON
MaTeMaTUKU (PaKyJIbTeTa KOMIIbIOTEPHBIX TEXHOJIOTUN U
npuxnanHoit marematuku GI'BOY BO «KyoI'Y», nmporokosn Ne22 ot
29.06.2017 1.

IlonroroBka k
TEKYyILIEMY KOHTPOJIIO

YuebHO-METOANYECKHE MaTepHalbl Ui CaMOCTOSTENbHOM paboThl oOydaronmxcs W3
YU Ca MHBAIHUOB U JIMI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSMU 310poBhs (OB3) mpenocraBistoTcst
B (hopMax, aJanTHPOBAHHBIX K OTPAaHUYEHUSIM UX 310pPOBbsSI U BOCIIPUATHS HHPOPMALIUHU:

Jlist mu1 ¢ HapyIIEHUs MU 3pEHUSL:

— B [IeYaTHOU (popMe yBEeTMUYEHHBIM PU(TOM,

— B popMe 3JIEKTPOHHOIO JOKYMEHTA.

Jlns i ¢ HapyLeHUsIMU CITyXa:

— B neyaTtHou dopme,

— B popMe JIEKTPOHHOIO JOKYMEHTA.

Jlist mu1 ¢ HapyIeHUsAMU OIIOPHO-/IBUTATENIBHOIO alapara:

— B Me4aTHOU (opme,

— B (popMe 3JIEKTPOHHOIO JJOKYMEHTA.

JlaHHbIl nepedyeHb MOXKET ObITh PAaCHMpPEH M KOHKPETU3UPOBAH B 3aBUCHUMOCTH OT
KOHTHHTEHTa 00yJarOnXCsl.

3 O6pa3oBaTe/bHbIE TEXHOJIOTHH

JIeKimoHHBIE MaTepualbl PEATU3YIOTCS C MOMONIIBIO JIEKTPOHHBIX Mpe3eHTanui. [lpu
peanm3anuu ydeOHOW pabOThl MO AMCHUIIINHE «BBIYUCIUTENBHBIE METOBD» HCIOJB3YIOTCS
cienyronmpe oOpa3oBaTeIbHble TEXHOIOTHU:

- HMHTEpaKTUBHAad I10Jja4a MaTeprana ¢ MyJIbTUMEIUNHON CUCTEMOM;

- pa30op KOHKPETHBIX UCCIIEIOBATEIILCKUX 3a/1ay.

O0BeEM HHTEPAKTUBHBIX 3aHATHH — 18% OT 00beMa ayIUTOPHBIX 3aHSITHI
Y.

Bup 3anstus | Mcnosb3yemble MHTEpakTUBHBIE 0Opa3zoBaTenbHble | KommyecTBo
Cemectp
(JI, ITP, JIP) TEXHOJIOTHH! 4acoB
4 J WuTepakruBHas mojava Marepuasa C 10
MYJIbTUMEIUNHOU CUCTEMON. O6cyxnenue
CJIOKHBIX U IUCKYCCUOHHBIX BOITPOCOB.
JIP KomnbrorepHbie 3aHATUS B pexumax 2
B3aUMOJIEHCTBHUSI (IPEMOABATEND - CTYACHTY.
HUTOIO 12

Jns nun ¢ OrpaHUYEHHBIMH BO3MOKHOCTSMH 370pPOBbs IIPEAYCMOTPEHA OpraHu3alus
KOHCYNBTAIIUN C UCITOJIB30BAHUEM JIEKTPOHHOM MOYTHI.

4 OueHo4HbIE CpeacTBa /sl TeKYyIIEr0 KOHTPOJIA  yCIeBaeMOCTH U
NMPOMEKYTOYHOM aTTeCTAllUN

4.1 ®oHj OLIEHOYHBIX CPEICTB /ISl MPOBe/IeHUs TEKYIIEeH aTTecTalun

‘DOHI[ OLCHOYHBIX CPCACTB AUCHUIIIMHBI COCTOUT M3 CPCACTB TCKYUICTO KOHTPOJIA U
HpOMC)Ker‘IHOﬁ aTTeCTaluu 110 UTOraM OCBOCHHUA JUCIHUITIIINHBI (BKSaMCHa).
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B

Kpome Toro,

Ka4deCTBC

OII€HOYHBbIX

CPEICTB,

U CIOJIb3YEMbIX
YCIIEBAEMOCTH, MPEIIaraeTcs epeueHb BOIPOCOB 110 BBIITOJIHEHHBIM J1a00paTOpHBIM paboTaMm,
KOTOpBIE TIPOPadaThIBAIOTCS B IpOLIECCe OCBOCHMS Kypca. JlaHHBII mepedeHb OXBaTHIBAET BCE
OCHOBHBIE pazfielibl Kypca, BKIItoYasi 3HaHUS, MOJlydaeMble BO BpeMsI CaMOCTOSITETbHOM paboThl.

ittt

TEKYILIETO

KOHTPOJIS

BaXXHBIM  JJICMCHTOM TCEXHOJIOTHH  ABJIAICTCA  CaMOCTOSATCIIBHOC PCIICHHUC

CTYIEHTaMH U cJadya HWHAWBUIYAJIbHBIX MPOEKTHBIX 3aJaHUil B KoHIE Kypca. CTyneHT
JEMOHCTPHUPYET CBOE PELICHUE MTPENOJAaBATENI0, OTBEYACT HA JOIMOIHUTEIIBHBIE BOIIPOCHI.

4.1.1 IlpumepHble 3a7aHus AJs 3alUTHI J1a00PaTOPHBIX padoT

3aoanus k JIP pazoena Ne 2 — Ilpubnuscenue pynxuuii (JIP Ne 2)

X y Ne sapuanma | X* X y Ne sapuanma X*
0,2050 | 0,207921 | 1 0,2064 || 0,8902 | 1,23510| 2 0,8942
0,2052 | 0,208130 | 5 0,2073 | 0,8909 | 1,23687 | 6 0,8973
0,2060 | 0,208964 | 9 0,2082 || 0,8919 | 1,23941 | 10 0,8958
0,2065 | 0,209486 | 13 0,2079 | 0,8940 | 1,24475| 14 0,8948
0,2069 | 0,209904 | 17 0,2088 || 0,8944 | 1,24577 | 18 0,8934
0,2075| 0,210530 0,8955 | 1,24858
0,2085| 0,211575 0,8965 | 1,25114
0,2090 | 0,212097 0,8975 | 1,25371
0,2096 | 0,212724 0,9010 | 1,26275
0,2100 | 0,213142 0,9026 | 1,26691
X y Ne sapuanma | X* X y Ne sapuanma X*
0,6100 | 1,83781 |3 0,6120 || 0,5400 | 1,66825 | 4 0,5415
0,6104 | 1,83686 | 7 0,6124 | 0,5405 | 1,66636 | 8 0,5424
0,6118| 1,83354 |11 0,6142 || 0,5410 | 1,66448 | 12 0,5436
0,6139 | 1,82860 | 15 0,6163 | 0,5420 | 1,66071 | 16 0,5442
0,6145| 1,82720 | 19 0,6182 | 0,5429 | 1,65734 | 20 0,5451
0,6158 | 1,82416 0,5440 | 1,65322
0,6167 | 1,82207 0,5449 | 1,64987
0,6185| 1,81791 0,5455 | 1,64764
0,6200 | 1,81446 0,5465 | 1,64393
0,6225 | 1,80876 0,5473 | 1,64097
3aoanusn k JIP pazoena Ne 3 — Yucnennoe pewenue CJAAY (JIP NoNe 3-5)

Bapuanr 1 Bapuanr 2

2%, +5X, —-3% +x, = 11 X, +4x, +8%, —-5x, =

X ~ +4x, -5x +8x = 20 4%, +2X, =3%X; —-X, =

3X, —2X, +4x, -7x, = -1l 5x, +8x, +X% -3x, = 0

7%, +2X, —3% +x, = 10 2X, —X, —3X —-4x, = -2

Omeem (1; 2; 1; 2) Omeem (2; -1; 1; 1)

Bapunant 3 Bapunant 4

X, +4x, -9, +7x, = -1l X —-5X, +6x; +2x, = 22

2%, +X, +71x; =5, = 20 -3% —X, +5% -X, = 6

3x, +8x, +3% +X, = 29 4%, +9x, +x, +x, = -1

-X +X +2x; +3x, = 10 -2% +3X, +5%x, -3x, = -1

Omeem (1; 2; 3; 1) Omeem (1; -1; 2;2)

11




Bapuanr S

X, 48X, —-7X; +3X, =
2%, +3X, +X; +2X, =
-X 44X, +2X; —-6x, =
11x, -5x, —-3x, —-7X, =
Omeem (3; 1; 1; -1)

Bapuanr 7

% =3X, +12x; -X,

3x,  +5x, —6x, +2X%,
2X,  +X, +9%X; 43X,
-5X, +9X, +X, -11x,
Omeem (2; 1; 1; 3)

Bapuanr 9

2%, +3X, —5X, =
33X, =X, 42X +5X, =
—4x, +5X, +3X; +X, =
2%, —T1X, +4X; +2x, =
Omeem (2; 3; 1; 1)

Bapuanr 11

SX, +X,  +2X; +X, =
7% +3X, —5% +2X, =
3X, +4X, +7X +X, =
2%, —6X, +2X +11x, =
Omeem (-1; 1; 2; 2)

Bapnant 13

X, +2X, +3X, +5X, =
X —=5X, —4X, =X, =
33X, +4X, +X +9x, =
7% +X, +8X; +3x, =
Omeem (2; 2; -1; 1)

Bapnanr 15

3x,  +4x, —=5% -7x, =
2%, +T7X, —9% +4x, =
13x, —7X, +5X% —4x, =
2%, +3X, +6x, —-Xx, =

Omeem (1; 1; 1; 1)

32

11
19
-33

10
11
-11

-10
17

22
11

10

Bapunanr 6

X, +3X, —=5X +7X,
2X, +4x, —=3X% +X,
5x, +8x, —=9%, 43X,
3x, +14x, -10x, +5X,
Omeem (1; -1; 2; 4)
Bapuant 8

5X,  +4x, —-8X;, +X,
2X, 471X, +3%X; 44X,
-3%x, +2x, —T74X, -5X,
X + X, +2X,
Omeem (1; -1; 2; -2)
Bapuaur 10

5X,  +8x, —=9%, +X,
—7x +11x, —-3X, +7X,
2x,  +4X, +X  —9x,
3x,  +8x, +4x; +3X,
Omeem (-1; 3; 2; 1)
Bapuanrt 12

3X, +9X, —=5X, +X,

2%, +4X, +3X; —7X,

X X

X +2X, +X 48X,
Omeem (4; -1; 1; 2)
Bapuant 14

2%, +X, 71X +4x, =
X, +9% +3x, -5%x, =
X, =X, +5X =
4% +71X, +2X%; +X, =
Omeem (3; 4; -1; 1)
Bapuaur 16

X, +2X, +X, =
2x, +3X, —=5% +X, =
3%, —7X, +6%X; —-3X, =
2%, +4x, —-9x%, +6x, =

Omeem (-1; 2; 3; -1)

12

= 41

= 32

31

39

-12
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3aoanusn k JIP pazoena N 7 — Yucnennoe pewmenue OJY (JIP NoNe 10,11)

Ne BapuanTa | YpaBHEeHHE Hauansaoe npu6mmkenne Y | OTpe3oK HHTETPUPOBAHUS
1 . y | Y(L8)=26 [1,8:2,9]
y'=X+C0S—
J5
2 y=xrcos Y(1,6)=46 [16:2,6]
3 = .
yoxicos )L |V (06708 [0,6,1,6]
J10
4 yoxicosy |V (0508 [05.15]
T
5 = :
yoxsoos Y | Y N3 [17:27]
2,25
6 yoxicos) | Y @AR22 [14.24]
e
7 . y | Y(L4)=25 [1,4:2,4]
= X+C0S—=
’ 2
8 - y | Y08)=14 [0,8:2,8]
= X+C0S—
’ 5
9 = .
yoxicos ) |V 3221 [1.2:2.2]
J8
10 - y [ Y@1=25 2.13.1]
=X+ C0S—
’ N
11 = :
yoxisinl |V (18728 [1,8:2,8]
J5
12 y'= x+sin% y'(16)=4.6 [1,6:2,6]
13 y—xssin L | Y0608 [0,6:1,6]
J10
14 y'mx s sin L y7(0,5)=0,6 [0,5:1,5]
\/7
15 yoxisny | Y@DB3 [L.7:2.7]
T
16 yoxrsin_t_ | Y @A=22 [1,4:2,4]
J2.8
17 yoxisin L | YO8L3 [0.82,8]
Je
18 yoxssin Y | YED=LE L12.1]
J125
v y'= x+sin1l y'(06)=12 [0,6;1,6]
20 y'= X+ sin % Y(05)=138 [1,8:2,8]
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4.1.2 IlpuMepHbI€e 321aHUA JISI TeCTUPOBAHMUS YYAIMXCS

KoHTposb 3HaHMI CTyJEHTOB Ha BCEX ATalax OCYILECTBIISIETCS MYTEM KOMIIBIOTEPHOIO
TECTUPOBaHMS. BblgaBaeMblil KaKOMY CTYACHTY UHAUBHUIAYAJIbHBIA TECT BKIIOYAET ropsaka 20
3aJlaHMid M TEHEpPUPYeTCs C TOMOUBI0 CHEUaTIbHON mporpamMMmbel. Bpemsi mnpoBeneHus
TECTUPOBAHMS COCTABIISIET, Kak nmpaBuio, 60 muH. Huke npuBeaeHbsl TpUMEPHl AEMO-BEPCHl
TECTOB.

Baauk 3aganuin
1. Kakoe TpeboBaHme SBISETCS 00S3aTENBHBIM MPU MOCTPOSHUN HHTEPIIOJSILIHOHHOTO
MHorouieHa Jlarpanxa:

A) y311bI HHTEPIIOJSILINY PACIIONAraloTCsl Ha PABHOM PACCTOSIHUU JPYTr OT JIPYyra;

B) xpaiinue y3i1bl HHTEPIIOSAIUHN COBIIAAAI0T C KOHIIAMU OTPE3Ka MHTEPIOJIUPOBAHUS;

C) xoM4ecTBO TOYEK MHTEPIOJIAIIUH PABHO CTEIICHH HHTEPIIOJISAIIMOHHOTO MHOTOWICHA;

D) untepnonsuoHHbI MHOTOYJIEH B Y3/1aX WHTEPHOJSAIUYA TPUHUMAET 3HAYCHUS

UHTEPIOINPYEMOH (DyHKITHH.

2. Ilyctb TouHOe 3HaueHue A = 500, a npubnuxenHoe a = 500,50.
OTHOCHUTENBbHAS TOTPEIHOCTh MPUOIMKEHHOTO YUCIIA a PaBHA!
A) 0,001 B) 0,01 0)o1 D) 0,5

3. Ilycth maHa cucteMa JTUHEHHBIN anreOpandecKux ypaBHEH Ui, y KOTOPOH CYIeCTBYET
€IMHCTBEHHOE pemeHue. [Ipu ncnonps30BaHnu MeToJa MPOCTON UTEPALIUH IS €€ PELICHUS B

MMPOMCIKYTOYHBIX BBIYUCICHUAX JOITYIIICHA OIIMOKA. Torma HpI/I6J'II/I)KeHHOC peHICHUEC CUCTC -
MBI

A) HaiiTH HEBO3MOXKHO;
B) HaliTH MOXHO TOJBKO €CIIU 337]aHO0 JJOCTATOYHO OJIM3KOEe K TOUHOMY PEIICHUIO
HayaJlbHOE NMPUOIHKEHHUE;

C) HaliTH MOKHO TOJIBKO B CITy4ae, KOTJa B MaTpPHIlE CHCTEMbI HET HYJICBBIX 3JICMEHTOB;
D) naiiT MOXHO.

4. Kaxkoe W3 ycJIOBUH HE SBIIICTCS 0053aTCIIbHBIM B ONPEICICHUN HHTEPIOJISIIMOHHOTO
KyOMYeCKoro CrutaifHa?

A) InepBas MpoOrU3BOJHAA HA KaXKIOM YaCTUYHOM OTPE3KE ABJIACTCA IOJIMHOMOM CTCIICHHA
HC BBILIC BTOpOﬁ;

B) BTOpas npousBogHas HEMpPEepbIBHA HA BCEM OTPE3KE;
C) TpeTbs MpOM3BOAHAS HEIIPEPHIBHA B TOUKAX «CKICHKI;
D) 3nauenus crnaiiHa 3a1aHbl B HECKOJIBKMX TOYKaX.

5. Kakoe u3 cnenyronmx yTrBEp:KICHUNU BEPHO:

}?

x1 x2 X

A) dyakuus y = g’ (x) npudmmkaer pyHkuuo y = f'(x) B TOUYKE X4 Jydllle, 4eM B
TOYKE X o,
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B) dyukius y = g’ (x) npubmmkaer ynkuuo y = f'(x) B TOUKe x; Tak K€ XOPOIIIO,
KaK ¥ B TOYKE X,;

C) dyukuust y = g’ (x) npubamxaer GpyHKuw y = f'(x) B TOUKE X, XyXKe, YeM B
TOYKE X .

6. Ilyctp A — TOYHOE 3HAYEHHE HEKOTOPOH BETMYMHBI. AOCOTIOTHON IMOTPEIHOCTHIO
MPUOJIMKEHHOTO YHCIIa @ Ha3bIBACTCS:
A) HauMeHbIIIee TOCTYITHOE YKo A a , He mpeBocxoasiee |A — al;
B) HanMeHblIlee T0CTyHOE YKCiIo A a , He MeHblee |4 — al;
C) nau6osbIee JOCTYITHOE YuCiIo A a , He MeHbIee |A — al;
D) nauOoblniee JOCTYITHOE YUCIIO A a , He peBocxosiee |A — al.

7. Kaxoit u3 MCTOJ0B HE OTHOCHUTCA K TOYHBIM METOJaM PCIICHUA CUCTEM JIMHEHHBIX

YpaBHEHUN?
A) meron I'aycca;  B) meton 3etinens; C) meron Kpamepa; D) meTon mpOoroHkw.

8. TlycTh X - TOUHBIN, a 0, P, Y — IpHOTHKEHHBIE KOPH ypaBHerus f(X) = 0.
Mo pucyHKy ompenenuTe, Kakasi U3 TOYEK SBISETCS JYYIIMM TPUOIHIKEHUEM K KOPHIO?
A)a BB Qy

v

9. Kakoe u3 yncen He sBIsieTCs MpuOIMxeHueM uucia 1,67352 mo HegocraTky:
A) 1,6; B) 1,67; O) 1,674, D) 1,6735.

10. Kakyro u3 QyHKIIUN HENb3s MOCTPOUTH 1o 20 Toukam?
A) MHTEpNOIALMOHHBIN KyOUUECKUH CIIIaiiH;
B) MHOTOUIEH TATOM CTENEHU, A0 HaWTydIliee TPUOIMKEHUE IO METOTy Hal
MEHBIIMX KBaJPaTOB;
C) anrebpanyeckuii MOJMHOM CTETIEHH He BhIle 19;
D) ennHCTBEHHBIN HHTEPITOISAIIMOHHBIA MHOTOWIEH cTerneHu 20.

11. Kakoii pucyHOK COOTBETCTBYET T€OMETPUUECKON MHTEPIPETALIMU METO1a TPANlELUM unC
JIEHHOTO UHTETpUpOBaHuUsA?
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v

A) B)

¥

fih)
) y=1m®
) f(a) ,—gsf
™
a bx

12. YpaBuenue f(X) = 0 Ha otpeske [b; C] umeer Tpu kopHs o, P, v. [lone3ysick pucyHKOM,

OIpEEINTE, KAKOH KOPEHD MOJYYUTCS B PE3yJIbTaTe MPHMEHEHHUS METOIa TIOJIOBUHHOTO
nenenus? A) a B)B C)y D)orseruts Henb3s

}.‘

v = 1(x)

’ a\/ ’ {\tlv 8

13. Ilpu 3ameHe KpaeBoil 3a1a4l CETOYHOU UCIIOIB3YIOTCS (hOPMYJIBI:
A) MHTEpPIOIMPOBAHUS MHOTOWIICHAMH;
B) uncienHOro HHTErpUpPOBaAHMUS;
C) uncnernHoro nuddepeHIHPOBAHNS;
D) npuGnukeHus o MeToy HauMEHBIIMX KBaJIpaToB.

14. Onpenenute KonmuuecTBo 3Ha4anmx Mudp B uncie 0,000012305613

A) 3; B) 7 Q) 8; D) 12.

2 —-02 03 04

15. SIBnsieTcst M Marpuia 03 -3 1 —14 MaTpHILEH ¢ peodaaaromei rIaBHoMI
’ 0.7 —-08 4 26

-05 12 —-25 -5
TUarOHAJILIO?
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A) sBiseTcs;

B) uer, 1.k. B 1-0ii cTpoKe Hapymaercs ycloBHe MpeodiaaHus IIIaBHOM qUaroHanu;
C) HeT, T.K. BO 2-0i1 CTpOKEe HapyIIAETCs YCIOBHE MPeobdIa aHus TIaBHOW TMaroHaH;
D) uer, T.x. B 3-011 CTpOKe HapyIaeTcsl yCJIOBUE MpeodiaaHusl TTIaBHOM TuaroHaiu;
E) ner, T.x. B 4-0if cTpoKe HapylaeTcsl ycIOBUE MPeodiadaHus TIaBHOW IMaroHaH.

16. Tounoe 3nauenune A = 521499, a npubamxénnoe a= 521500. Onpeaenure KOITUIECTBO
BEpHBIX U (P B uKcie a?
A) 6; B) 5; C) 4 D) 3.

17. Tounoe 3nauenne A = 0,0046038, a mpubmmxénnoe a= 0,004603.
OnpenenuTe KOJIMYECTBO BEPHBIX 3HAYAIIMX ITUGpP B yucie a?
A) 5 B) 4, C) 3; D) 2.

18. Kakoe 13 uncen uMeeT Takou Ke OPSIIOK, KaK M YHCIIO 2,5*10'3
A) 0,008; B) 107 C) 0,56*10™*: D) 0,00025.

19. Iyctb 3amaHa kBagpatuuHas QyHKIHS y(X) ¥ TOUKH: Xo, X1 =Xg +h, X =X; + h. Kakas u3
dopmyn ma€r TouHOE 3HAUCHHE?
, y(xy)-y(xg) , y(x)=y(xg).
Ay () = === By (x) = ===
: y(xq)=y(xg). / y(x3)-y(xq)
Oy (X)) = === Dy (x)= =

20. UNutepnonsuronHbiii MHOrOwWIieH Hetorona 3aian popmymoit N = 1-2(x-1)+3(x-1)(x-3).
Kaxkoe yucino sBnseTcs: 3HayeHUuEeM 3a/1aHHON QYHKIIUN B OZIHOM U3 TOYEK WHTEPIOISIINHT?
A) -4; B) 12 C) 17, D) 29

21. Jlns kaxzaoro u3 npuOIUKEHHBIX METOA0B OTBICKAHUS KOPHSI YPaBHEHUSI TOCTaTOUYHO
3a7aTh OJJHO HaYaIbHOE MPUOTUKECHUE:
A) MeToa xopI; B) meron cekynmx;
C) MeTo1 KacaTeNIbHBIX; D)meTon moJIOBUHHOTO JIETICHUS.

22. Kaxkoe u3 yTBepxAeHU 0 MeToe Ditnepa perieHus 3a1aun Komm He sIBAsETCSI BEPHBIM:
A) meton Ditnepa UMeeT BTOPOH MOPSI0K TOUHOCTH;
B) meron Ditnepa sBiseTcs YacTHBIM ciiydaeM MeTona Pynre-KyrTsi;
C) meTon Diinepa sBISIETCS] YaCTHBIM CIIy4aeM METO/a Pas3lIoKEeHUs pelieHus B psja Teinopa;
D) B BBIYHCICHHX 3HAYCHUH MPUOIIMIKEHHOTO PEIICHHSI TIPU IEPEX0/Ie K CIESAYIOIIeH TOYKe
JOTTYCKAETCsI MEHSITD IIar

23. Kaxkoii u3 MeTo10B pemeHus 3aaaun Konm: y' = f(x; y), y(Xo) =yo SBJISIETCS MHOTIOIIA-
TOBBIM?
A) meton Amamca; B) merox paznoxenus o gopmyne Teinopa,
C) meron Pynre-KyrThr; D) merox Diinepa.

24. VHTepnoisiuOHHbIA MHOTOYJICH KAaKOW CTETIEHH HCIIOIb3YETCs JUIsl TOCTPOCHHUS KBaJApaTy-
prl CUMIICOHA YMCIIEHHOI'O MHTErPUPOBAHUA?

25. Kak Ha3bIBaeTCs MpoLEeCcC YCTAHOBJIEHUS IIPOMEKYTKOB, B KAJKJIOM U3 KOTOPBIX COJIEPKUTCS
POBHO OJIMH KOPEHb YpaBHEHUsA?

26. Ilycth 3amanbl 3HaYeHUS (QYHKIIMU HA PABHOMEPHOM CETKE Y3IIOB X0, X1, ..., Xn, N > 2.
CKOJIbKO KOHEYHBIX Pa3HOCTEH BTOPOTO MOPSAIKA MOKHO BBIYMCIUTE?
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27. CymecTByeT JM IOJIMHOM, KOTOPBIN IIPU UCIOJIB30BAHUHM METOJa HAUMEHBIIMX KBAIPATOB
JUISL aNIIPOKCUMALIMK TA0JIMYHO 3aJaHHON (DYHKIIMU TIPOXOAMUT Yepe3 BCe 3alaHHbIC TOUKH?

28. Tlyctp mns otbickanust KopHs ypaBHeHus f(X) = 0 Ha oTpeske [ o;f3] Hcmoab3yeTcst METOT
MTOJIOBUHHOTO JieneHus. Kakoe MUHUMaIbHOE KOJIMUECTBO UTEpAlluii MOTpedyeTcs 1Jisl TOro,
4TOOBI HAWTHU KOPEHb YPaBHEHUS C TOUHOCTHIO €7

29. Ilycte 3amansl y3ibl Xg = 0, x3 = 0,5 uxp = 1. YcTaHOBHUTE COOTBETCTBUE MEXTy Ha3BAHUSIMU
MHOTOWICHOB M UX (POpPMYJIaMH:

1) UMJT A) 5-4(x-1)%;

b) 1+8x-4x;
2) UMH nsis MHTEpIIOIMPOBAHUS «BIIEPET B) 1+6x-4x(x-0,5);

I) 4+4(x-0,5)-4(x-0,5)%;
3) UMH a1 mHTEpIIOTNPOBAHUS «HA3A» ) 5+2(x-1)-4(x-1)(x-0,5);

E) 10x(x-0,5)-16x(x-1)+2(x-0,5)(x-1).

30. Ilpu pemennn ypaBaenus f(X) = 0 mpuOIMKEHHBIM METOIOM JIEBAst YaCTh ypaBHEHHS 3aMe-
HSeTCSl HOBOH (pyHKIHMEH. YCTaHOBUTE COOTBETCTBHE MEX/IYy HAa3BAaHUSIMU METO/IOB U Te0 -
METPUYECKON MHTepIpeTanuen GyHKINN, 3aMEHSIOEeH UCXOAHYIO:

1) meton HproToHa; A) mipsiMasi, mapaiiesibHas KacaTeIbHOW B 3aJJaHHOW TOYKE U IPO-

XOJIAIAsl Yepe3 TEeKyIlee MPpUOIHKEHUE;
B)kacarenpHasi B TOUKe, SBJISIOMICHCS TCKYIIM TPUOIMIKEHUEM;

2) MeTon Xopz; B) npsmas, npoxoasiias yepe3 TOUKH, aOCIUCCHI KOTOPBIX Mpej-
CTaBJISIIOT OO0 JBa MOCIEI0BATENbHBIX TPUOIUKEHUS K KOP-
HIO;

3) METOJT CeKyLIMX; I') mpsimas, mpoxoisias yepe3 TOYKU, aOCIIUCChI KOTOPBIX SIBIIS-

IOTCS KOHIIAMH OTPe3Ka, Ha KOTOPOM COJIEPKUTCSI KOPEHb
UCXOJHOU (hyHKIUU.

31. Beibepute Hy)XKHBIE YTBEP)KIICHUS U PACIIONOKUTE B TPABUIILHOM MOCIEA0BATEIHLHOCTH 3Ta
bl IPaKTUYECKOW OLIEHKH MOTPENHOCTH YMCIEHHOTO MHTErPUPOBaHUs 0 TpaBuity PyHre:
A) pa30OueHue oTpe3Ka HHTETPUPOBAHUsI Ha N paBHBIX YacTell ¥ BHIYMCIICHHE HHTErpasia
I, IO HEKOTOPOil uncIeHHoH Popmyre;
b) Beruncnenne unrerpana I no ¢popmyne Herotona-Jleitbnuna;
B) Beruncnenne unTerpana J, mo HOBOM YHUCICHHON QopMyIIE;
') pa3buenue oTpe3ka HHTEIPUPOBAHUS HA 2n PaBHBIX YaCTeW U BHIYMCIIEHUE HHTETpaia
I5,, TIO TOM K€ YHCIeHHOH (opMmyrie;
/1) pa3buenne oTpe3ka HHTETPUPOBAHUS HA 2n PaBHBIX YacTel U BBIYMCIICHUE HHTErpalia
I, IO HOBOW UKcIeHHOH Popmyre;
E) BbIOOp TOYHOCTH € U Unca pa3OueHU n;
2K) BbIOOD UMClIa TOYHOCTH N ¥ BBIYMCIIEHUE TOYHOCTH € 10 YHUCITY 1;
3) BEIOOP HOBOI TOYHOCTH &;
W) u3menenue uncna pa3dueHn n ¥ TOBTOPEHUE BEIYUCIICHU;
K) okoHuaH¥e BBIYMCICHUH B ClTydae BBIOIHEHUS | [, — J,| < & uim epexon K cie-
JYIOIIEMY 11Iary B IIPOTMBHOM CIIy4ae;
JI) oxOHYaHHUE BHIYHMCIICHUH B CIydae BBIMONHEHUS |I, — I| < & Win nepexo K clietyro-
HieMy I1ary B IPOTUBHOM CJIy4ae;
M) okoHUaHKE BBIYMCICHUN B ClIydae BBIOMHEHHUS |, — J,,| < € wim nepexon k ciie-
JYIOIIEMY 1IIary B IPOTHBHOM CITy4ae;
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H) okoHYaHHEe BBIYMCIICHUH B CITydae BBIMTOIHEHUS |I5, — J,| < € Wiy nepexoy K ciie
JYIOLIEMY 11Iary B IPOTUBHOM CIIydae.

32. OnpenenuTh KOJIWUECTBO pa30UEHUM OTpe3Ka , TOCTATOYHOE JIJIsl BEIYMCIICHUS MHTErpaia
3 .
fl In xdx MmeTogom Tpamnenuit ¢ TouHocThio € = 0,01;.

no

HBOX®~No O

0.

11.
12.
13
14.
15.
16.
17.
18

19.
20.

21.
22.

23.
24.
25.
26.
27.

28.
29.
30.
31.
32.
33.
34.
35.

4.2 D oHJ OLIE HOYHBIX CpeacCTB AJisl IIPOBEIC HUSA l'[pOMC)KyTO‘lHOﬁ aTTreCranumu

4.2.1 IlpumepHBIH NepeYeHb BONPOCOB K IK3aMeHY

Hcropus u 3Tanbl pa3BUTUS BBIYMCIUTEIBHOM MaTeMaTHKU, U €€ poJib B IPUKIAIHBIX
HayKax.

[TpubnuxEHHBIE YnCa, X A0COIOTHBIE U OTHOCUTEIIbHBIE IOIPELHOCTH.

CrnoxxeHne ¥  BBIYMTAHUE NPUOTMKEHHBIX YHCETd. YMHOXEHHE U JIeJIeHHE
IpUOIMKEHHBIX YK CEIL.

[TorpemmocTy  BBIYMCIEHUs 3HadeHH  ¢QyHkouu. OmnpeneneHue  JOMYCTUMOMN
MOTPEIHOCTH apTyMEHTOB 10 JIOMYCTUMON MOTPEIHOCTH (DyHKIHH.

Annpokcumanus ceTouHblX GyHkuil. MHTEepnoaupoBaHue.

CnnaliH-uHTepnoasauus. MeToq HaMMEHbIMX KBAPATOB.

WNuTepnomsunonHblid MHOTOWIeH Jlarpanxa.

NuTtepnonsaunonHbiii MHOTOWIEH HbloTOHA.

Cxema DHTKeHa.

OcuoBHble mousaTus yuciaeHHoro pemeHus CJIAY. IloctanoBka 3amaun. Meton [aycca.
Cxema 'aycca ¢ BBIOOPOM IJIaBHOTO 3JI€MEHTA.

KomnakrHas cxema ["aycca mis pewenust CJIAY.

Brruuciienue onpenenuTeneid MaTpuil.

. Berdncienue 31€eMeHTOB 06paTHOI>'I MaTpulbl METOAOM Faycca.

Pemenusa CJIAY meTonoM npocToii ntepamnuu.

Merton 3eitnens pemenus CJIAY.

Meron HeroToHa 17151 CUCTEMBI IBYX HEJIMHENHBIX YPABHEHUM.

Meroa mpocToi uTepauu Uil CACTEMBI IBYX HEJTMHEUHBIX YPAaBHEHU.

. ®opmynsl  uncneHHoro auddepeHuposanusd. [lorpenmHocTH, BO3HUKAONME MPH

qrCcIIeHHOM TU(dEepeHIINPOBAHUH.

Be160p onTuManbHOTO 11ara 9YuciieHHOTo U (QdepeHITupOBaHUS.

Uucnennoe mHterpupoBanue. KBamparypasie (GopMyibl ¢ paBHOOTCTOSIIMMU Yy3TaMH.
®opmyna Tpanenuii, opmyna Cumicona, popmyna Herorona.

Be16op mara waTerpupoBanusi. Ksaaparypusie dopmynsl ["aycca.

HuTerpupoBaHue ¢ MOMOIIBIO CTEIIEHHBIX PsAA0B. MHTErpaisl oT pa3pbIBHBIX (ByHKIUMA.
HuTerpansl ¢ 0ECKOHEYHBIME TMPEIEIIaMHU.

3amaua Komm g OJ1Y. Meroa mocnenoBaTeIbHbIX MTPUOIMKEHUH.

3anaua Konm s OJ1Y. Meron Diinepa u ero MoiuuKanuu.

3anaua Konm s O/1Y. Meron Pynre-Kyrra.

3amaya Ko g OJ1Y. Meron Anmamca.

Pemenne kpaeBbix 3amau st OJY. IlocranoBka 3amaun. MeToJ KOHEUHBIX pa3HOCTEH
JUTSL THHEHHBIX U (QPepeHIIHATBHBIX YPaBHEHUI BTOPOTO MOPSIKA.

Pemienue kpaeBwix 3aaau st O1Y. MeToa nporoHku.

Pemenue xpaeBbix 3agau g OY. Meron "anépkuna.

Pemenue xpaeBbix 3agau ans OlY. Meroa kosiokanuu.

MeTton ceTok i ypaBHEHUH ¢ YaCTHBIMHU ITPOU3BOIHBIMU.

Meron cerok mns 3anauu upuxie.

MeTo1 TpOTOHKH /7151 ypaBHEHUS TETIOMPOBOTHOCTH.

Mertoz ceTok Aisi ypaBHEHH MapaboIudecKoro TUIIa.

MeToj ceToK AJisi ypaBHEHHH TUTIEPOOTHIECKOTO THIIA.
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4.2.2 Kpurepuu oueHKH

O11eHKa «OTIIMIHOM:

— CHCTEMaTHU3UPOBaHHbBIE, TNIYOOKHE U MOJIHBIC 3HAHUS IO BCEM pas3zesiaM JUCIUTUINHEIL, a
TakoKe TI0 OCHOBHBIM BOIIPOCaM, BBIXOISIIMM 32 TPEIeNIbl YueOHOU MPOTpaMMBl;

— TOYHOE UCIMOJIb30BAHNE HAYYHOW TEPMUHOJIOTHU CUCTEMATHYECKH TPAMOTHOE U
JIOTUYECKH MPaBUILHOE U3JI0)KEHHUE OTBETA HA BOIIPOCHI;

— Oe3ylnpevHoe BiIaJIecHue HHCTPyMEHTaprueM y4eOHOM TUCIIUTUINHBI, YMEHUE €T0
3(ppeKTUBHO MCIIOIB30BATh B TOCTAHOBKE HAYYHBIX M MPAKTUUYECKUX 3a]1a4;

— BBIpaKEHHAs CIIOCOOHOCTHh CAMOCTOSITENILHO M TBOPYECKH PEIIaTh CIOKHBIC TPOOJIEMBI 1
HECTaHJApPTHBIC CUTYalllU;

— IOJIHOE U TITYOOKOE€ YCBOEHHE OCHOBHOM U JIOIOJIHUTENIBHOM JIUTEpaTypHI,
PEKOMEHI0BaHHOW y4eOHO TPOrpaMMO IO T CITUTIIINHE;

— YMEHUE OPUEHTUPOBATHCS B TEOPUSX, KOHIIEMIUAX U HANPABICHUAX IUCHUTIIIMHBI U
JTaBaTh UM KPUTHUYECKYIO OLEHKY, UCITOJIb3Ysl HAYYHBIE JOCTHKEHUS APYTUX TUCIUIIINH;

— TBOpPYECKAsi CaMOCTOsATeNbHAsl paboTa Ha MPAKTHUYECKUX/CEMUHAPCKUX/TTa00paTOPHBIX
3aHSTHUSX, AKTUBHOE Y4aCTHUE B TPYNIIOBBIX OOCYKICHUSX, BHICOKUU YPOBEHB KYJIBTYPHI
HCIOJIHEHU S 3aJJaHH

— BBICOKU YpOBEHb CPOPMUPOBAHHOCTH 3aBIICHHBIX B paboyeii mporpamMme
KOMIETECHIIU .

O1neHKa «xopo1oy:

— ZI0OCTaTOYHO ITOJHBIE U CUCTEMATU3UPOBAHHBIEC 3HAHUSA 110 JUCLUIIIINHE;

— YMEHHE OPUEHTUPOBATHCS B OCHOBHOM TEOPHSX, KOHLIEIIIUAX U HAIIPaBJICHUAX
JUCLUIIIMHBI U 1aBaTh UM KPUTHYECKYIO OLIEHKY;

— UCIIOJIBb30BAHNE HAYYHOM TEPMUHOJIOTUH, IMHTBUCTUYECKH U JIOTUYECKU TPABUIIBHOE
U3JI0KEHHE OTBETA Ha BONPOCHI, YMEHHUE JIeaTh 000CHOBAHHBIE BBIBO/IBI;

— BJIAJICHUE UHCTPYMEHTAPUEM 110 JUCLUILUIMHE, yMEHHUE €10 UCIIOJIB30BATh B IOCTAHOBKE
U pellieHNH Hay4HBIX U MPOECCHOHANBHBIX 3a/1a4;

— YCBOEHHUE OCHOBHOM M IOTNOJIHUTEIBHON JINTEPATYPbI, PEKOMEHJOBAaHHON ydeOHOM
IIPOTPAMMOM 11O TUCLUILINHE;

— CaMOCTOATENbHAs pad0Ta Ha MPAKTUYECKUX 3aHATHUSX, YUaCTHE B TPYIIIOBBIX
00CYXXI€HHU X, BBICOKHI ypOBEHb KyJIbTYpPhl HCIIOJIHEHUS 3a1aHUH;

— CpenHu YpPOBEHb C(POPMHUPOBAHHOCTH 3asIBJICHHBIX B paboueil mporpaMmme
KOMITETEHIINH.

O1ieHKa «y0BIETBOPUTEIBHON:

— IOCTaTOYHBI MUHUMAJILHBIM 00beM 3HaHUH O JUCIHILINHE;

— YCBOEHHUE OCHOBHOM JTUTEPATyphl, PEKOMEHI0BaHHOM yueOHOM MporpaMmMoit;

— YMEHHE OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSIX, KOHLETIIUAX U HAIIPABJICHUSX I10
JUCLUILINHE U JaBaTh UM OLIEHKY;

— MCII0JIb30BaHHUE HAYYHO! TEPMUHOJIOTHH, CTHJINCTUUYECKOE U JIOTUUECKOE U3JI0KEHHE
OTBETa Ha BONPOCHI, YMEHUE JI€TaTh BbIBObI O€3 CYIIECTBEHHBIX OIMOOK;

— BJIaJIeHME MHCTPYMEHTapreM yueOHOM JUCHUIUIMHBI, YMEHHUE €T0 UCII0JIb30BaTh B
pELIEHUH TUIIOBBIX 33Jay;

— YMEHUE I10J] pyKOBOJCTBOM IIPEMNOJABATEINS pellaTh CTAaHAAPTHBIEC 3a/1a4H;

— paboTa 1oJ1 pyKOBOACTBOM IIPENOAaBaTeNsl Ha IPAKTUUECKUX 3aHATUSAX, JTOIIYCTUMBIN
YPOBEHB KyJIbTYpbl UCIIOJIHEHUS 3aJaHU;

— IOCTaTOYHBI MUHUMAJIbHBIN YPOBEHb CPOPMUPOBAHHOCTH 3asBJICHHBIX B paboueit
IIporpaMMe KOMIIETEHIIUH.

O1ieHKa «HEeyI0BIETBOPUTEIHLHOM:
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— (parMeHTapHbIe 3HAHUS 110 JUCIUILIINHE;

— OTKa3 OT OTBETA (BBIIOJHEHU S TUCbMEHHOH padoThI);

— 3HaHHE OT/ACIBHBIX HCTOYHUKOB, PEKOMEHIOBaHHBIX Y4eOHOM MpOrpamMMoil mo
TUCIUTLIINHE,

— HEYMEHHE UCI0JIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

— HaJIMuMe rpyobIx onmoOoK;

— HU3KUH YPOBEHb KYJIBTYPhl MCIOJHEHUS 3aJaHUH;

— HU3KHH ypoBeHb c(OPMUPOBAHHOCTH 3asBJICHHBIX B paboueil mporpaMme KOMIETEHLIUMN.

OneHOYHbIE CpEeNCTBAa A MHBAIMIOB U JIMI C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH
30POBbsl BBIOMPAIOTCS C YUETOM UX UHIUBUIYAJIbHBIX IICUXO(PU3NYECKUX OCOOCHHOCTEH.

— IIpY HEOOXOMMOCTH HHBAIHMIAM H JIUIaM C OTPaHUYCHHBIMU BO3MOKHOCTSIMH 3/I0POBBSI
IPEAOCTABIISIETCS JONOIHUTEIBHOE BPEMs JUIS TIOATOTOBKM OTBETA HA HK3aAMEHE;

— IpY IPOBEICHU U MPOLIEAYPHI OLIEHUBAHUS PE3YIIbTATOB 00YIEHHs] MHBAJIHIOB U JIUI] C
OTPaHUYECHHBIMHI BO3MOXXHOCTSIMH 3I0POBBSI TIPEYCMAaTPUBACTCS MCIIOIB30BAHNE TEXHIIECKIX
CpEeACTB, HEOOXOAUMBIX UM B CBSI3U C UX MHAUBUIYaIbHBIMU OCOOEHHOCTSMH;

— MpY HEOOXOUMOCTH JUTSI OOYJAIOIMXCSl € OTPAaHMYEHHBIMU BO3M O’KHOCTSIMH 37I0POBbS U
WHBAIUOB MPOIIEypa OIEHUBAHUS PE3YIBTATOB OOYYCHHS IO TUCITUTIIIHE MOXKET
IPOBOAUTHCS B HECKOJIBKO ATAIOB.

[pouenypa oneHnBaHHS Pe3yabTaTOB OOYYCHHS] WHBAIUJOB U JIUI[ C OTPaHUYCHHBIMHU
BO3MOXKHOCTSIMH  3[IOPOBBSI TI0 JUCHMIUIMHE (MOIYIIO) IpeIycMaTpHBaeT MpPEJOCTaBICHUE
uHpopMaruu B (QopMax, aZaNTUPOBAHHBIX K OTPAHUYEHHUSM HMX 3I0POBbSI U BOCHPUSITHUSA
uHpopmauu:

Jnst 1L ¢ HapyIeHUsIMU 3PSHUS:

— B IIe4yaTHOU (hpopMe yBETMUEHHBIM IPUPTOM,

— B (bopMe 3JIEKTPOHHOTO JOKyMEHTA.

Jlns nv1 ¢ HapyIeHUsIMH CITyXa:

— B mieyaTHoi opme,

— B (bopMe 3JIEKTPOHHOTO JOKyMEHTA.

Jlnst u1r ¢ HapyIeHUsIMU OTIOPHO-IBUTATENBHOTO annapara:

— B IIe4aTHOHU (opme,

— B (bopMe 3JIEKTPOHHOTO JOKyMEHTA.

JlaHHBIA TIepedeHb MOXET OBITh JOMOJHEH W KOHKPETH3HPOBAH B 3aBHUCHMOCTH OT
KOHTHHTEHTa 00yJarOIMXCsI.

5 IlepeyeHb OCHOBHOW W [IOMOJHHUTEJIbHOH Y4yeOHOW JMTepaTypbl, He0OXOTUMOIi
JAJIS OCBOCHMS JUCHUIIMHBI

5.1 OcHoBHas JUTEpaTypa

1. baxeanoB H.C., XKuakos H.IL., KobenpkoB I'.I'. Uucnennsie MeTOMBI: yaeOHOE TTOCOOHE
JUISL CTYIICHTOB BY30B. — 7-¢ u3a. — M.: BUHOM. JlaGoparopus 3nanuii, 2011. — 636 c.
(15+60 sk3.)

2. AmocoB A.A. BeluuciuTenbHbIe METOIBI [DJIEKTPOHHBIA pecypc]: ydeOHoe mocobue /
A.A. Amocos, 10.A. Jlyounckuii, H.B. KomuenoBa. — CIIG.: Jlans, 2014. — 672 c. —
Pexxum noctyma: https:/e.lanbook.com/book/42190#authors.

3. baxsanos H.C. YucnenHsie MeToApl [DIEKTpOHHBIN pecypc]: yued. mocobue / H.C.
baxsanos, H.I1. Kunkor, I'.M. KobGenskoB. — M.: U3natensctBo "Jlaboparopus 3HaHui",
2015. — 639 c. — Pexxum pocryna: https:/e.lanbook.com/book/70767.

4. baxsanoB H.C. Uucnennsie Metozpl. PereHust 3amau M ynpakHeHUs [DJIEKTPOHHBIH
pecypc]: yue6. mocobme / H.C. baxBamo, A.A. Kopues, E.B. UmxonkoB. — M.:
W3narensctBo  "JlaGoparopust 3Hanumit", 2016. — 355c. — Pexum pocryma:
https://e. lanbook.com/book/90239.
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5. IleBumos I'.C. YucneHHble METOJbI JUHEHHOU anreOpnl [DJIEKTPOHHBIN pecypc]: yueO.
nocobue / I'.C. Illeuos, O.I'. KprokoBa, b.11. Mei3aukoBa. — CI16.: Jlans, 2011. — 496 c.
— Pexxum moctyna: httpsi//e.lanbook.com/book/1800.

I[J'ISI OCBOCHHU S JUCHUIIIIMHBI UHBAJIMAAMU U JIMIIaMH C OTPAHUYCHHBIMU BO3MOKHOCTAMU

3I0POBBSI MUMEIOTCSl W3JaHHUsSI B SJECKTPOHHOM BHJIEC B JJICKTPOHHO-OMOIMOTEUHBIX CHCTEMax
«Jlaub» u «tOpaiit.

5.2 lonosHuTeILHAS JIUTEpaTypa

1. BepxOunkuii B.M. Uucnennbie metosl. JInHelHas anreOpa 1 HeJTMHEHHbBIE YpaBHEHUS
[Tekct]: yueOHOe mocoOue st CTyAEHTOB MaT. U HMHXKEHEPHBIX CHell. BY30B. — M.:
Beicmas mkomna, 2000. — 266 c. (16 9x3.)

2. T'appunmnua O. H. , 3axapos 1O. H. , ®omuna JI. H. Yncnenabie MeTOABI [ DIEKTPOHHBIH
pecypc]: yuebHoe mocobue. — KemepoBckuii rocynapcTBeHHbI yHuBepcutet, 2011, —
238 c. - Pexxum JOCTYIIA:
http//biblioclub.ru/index.php?page=book view red&book id=232352.

3. Cobonea O.H. BBenenue B 4YHMCICHHBIE METOMABI [DIIEKTPOHHBIA pecypc]: ydeOHOe
nmocoome. — HomocuOupck: HI'TY, 2011. - 64c. — Pexum ngocryma:
http//biblioclub.ru/index.php?page=book view red&book id=229144.

6 IlepeyeHsn pecypcoB HHG} OpMALMOHHO-TEeJIe KOMMYHHUKAIMOHHOM ceTH
«HTEepHET», HEOOXOAUMBIX VIS OCBOEHHUS JUCHHUILINHBI

1. YwmcnenHele MeToApl. YueOHOe mocobue | Yuutech.py [DnekrponHbiid pecypc]. - URL:
http//www. uchites.ru/chislennye metody/posobie.

2. YucneHHble MeTOABl JIMHEWHOW anreOpel - MathHelpPlanet [Dnexrponnsiii pecypc]. -
URL: http//mathhelpplanet.comv/static.php?p=chislennye- metody- linyeinoi-algebry.

3. Buxunemus, cBobomHas suiukmoneaus — Wikipedia [Dnexkrponssiii pecypc]. - URL:
http//ru.wikipedia.org.

4. DnextpoHHO-OMOMMOTEYHAs1 cuctema M3marenscTBO «JlaHby [DIEKTpOHHBIA pecypc]. -
URL: http//e.lanbook.com.

5. Hayunas snexrpoHHass Oubnmoreka B paMkax mpoekra DeaepanibHOr0 areHTCTBa IO
HayKe W MHHOBaIusM [Dnekrponnbiii pecype]. - URL: hitp//elibrary.ru.

7 MeToanuyeckKue PEKOMEHAALIUHU 10 OPraHvu3alui U3y4€HUS JUCHUIIIMHbI

VYyeOHas ACSITENBHOCTh MPOXOJUT B COOTBETCTBHHM C TpaduKoM YydeOHOTO IMpoliecca.
[Ipouecc camocTosATEnbHON pabOThl KOHTPOJIUPYETCS BO BpEeMs ayIUTOPHBIX 3aHATHH H
WHMBUIYaJIbHBIX KOHCYAbTAMK. CamMocTosTeNbHAsE paboTa CTYAEHTOB IPOBOIUTCS B (opme
U3y4EHHUsI OTAEIbHBIX TEOPETUUECKUX BOIIPOCOB I10 IIpeularaeMoil Jireparype.

[To >xemaHUIO CTyAEHTA MpeIaraeTcs Hanmucanue pedepara Ha BHIOpaHHYIO UM TeMy (110
COIJIacOBaHUIO C mpemnoaasateneMm). Jlig HamnucaHus pedepatra HEOOXoAUMO MOA00paTh
auteparypy. OOlee KOJIUYECTBO JIMTEPATYpHbIX HCTOUHUKOB, BKIIOUas TEKCThl U3 MHTepHeTa,
(myOnmUKaMy B XKypHalax), JOJDKHO COCTaBIIATH He MeHee 10 HauMeHOBaHUN. YUeOHHMKH, Kak
MPaBUIIO, B TUTEPATYPHBIC UCTOYHUKHA HE BXOJST.

Pedepatsl BbImonHAIOT Ha nuctax gopmara A4. CTpaHULBI TEKCTa, PUCYHKH, (OPMYIIbI
HYMEpYIOT, PHCYHKA CHAOXKaroT TOPUCYHOUHBIMH HaINUCAMH. TEKCT cjeayeT IedaraTb
mpudprom Nel4 ¢ uHTEpBajIoM MeXay cTpokamMu B 1,5 wHTepBana, 0e€3 HEIOMYCTHUMBIX
cokpatieHuil. B koH1e pedepara JOIKHBI OBITH ClI€/IaHbl BHIBOBI.

B xon11e paboThI MPUBOJAT CIIHCOK HCIOIb30BAHHBIX HCTOYHUKOB.

Pedepat momkeH OBITH MOITICAH CTYIEHTOM C YKa3aHHEM JIaThl €€ OPOPMIICHHSI.
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PaboThl, BeIMOIIHEHHBIE 0€3 COOJIIOICHUS TIEPEYMCICHHBIX TPeOOBAHUM, BO3BPAIIAIOTCS
Ha JI0paboTKy.

BeimonHeHHass CTyIeHTOM paboTa oOmpeAessieTcsi Ha IPOBEPKY IPEroiaBaTeiio B
yYCTaHOBJICHHBIE Cpoku. Ecnu y npemnoaaBarens ecTh 3aMe4aHusi, paboTa BO3BpAIAETCS U TOCIe
UCIIpaBJICHUHN 100 BHOBB OTIPABIISIETCS HA MIPOBEPKY, €CIIM UCTIPABIIEHUS CYILIECTBEHHbIE, JIN00
NpEIbABISETCS Ha €€ 3allMTe.

[TpumepHBIE TEMBI pedepaToB:

. Meton nporouku npu pemenun CJIAY.

. Haxoxxnienne coOCTBEHHBIX 3HAUEHU N MaTPHIIHI.

. IaTeprionsums ¢ HepaBHOOTCTOSIIMMHU Y3JIaMHU.

. Yucnennoe muddepeHupoBanue.

. Merox MonTe-Kapio npy 4ncieHHOM HHTETPUPOBAHUH.

. Meton HetoToHa nipu pelieHny HeTMHEWHOTO ypaBHEHUS UM CUCTEMbl YpaBHEHUH.
. HesiBabie metoapl Muinina u I'upa npu pemennu O/1Y.

. UncneHHble METO/IbI ONITUMHU3ALINY.

0NN W~

B ocBoenun AUCHUIIJIMHBI UHBAJIMJAAMU W JIMIIaMU C OTPAHUYCHHBIMH BO3MOXKHOCTIAMHA
370pOBBSl OOJIBIIOE 3HAUYEHHE HMEeT HHIMBHAyalbHass ydeOHas palOoTa (KOHCYIbTallUM) —
JIOTIOJIHUTENBHOE pa3bsCHEHHE y4eOHOro MaTepuania.

WMHnuBuyabHbIE KOHCYNBTAllMM 10 TPEAMETY SBISIIOTCS BAXHBIM  (PaKTOPOM,
CIOCOOCTBYIOIIIMM MHAWBHUAYAIN3aLUH O0y4€HUs U YCTAHOBJIEHHUIO BOCIIUTATENBHOTO KOHTAKTa
MEXIy IpernojaBarelieM M OOydJarolMCS HMHBAIMJIOM WJIM JIMLOM C OIpaHUYCHHBIMHU
BO3MOXHOCTAMHA 310POBbA.

8 IlepeyeHb HHGOPMAIMOHHBIX T€XHOJIOIHIi, HCIIOJIb3YeMBbIX NPHU OCYLLIECTBJICHUU
o0pa3oBaTeIbHOIO MpoIEecca MO JUCHHUILINHE (MOIYJII0) (P HEOOXOAUMOCTH)

8.1 llepeyeHb MH(p OPMAITUOHHBIX TEXHOJIOTHIA
— I[IpoBepka fOMaNHUX 33JJaHUM U KOHCYJATUPOBAHUE MOCPEACTBOM 3JIEKTPOHHOU MOYTHI
u coumnanpHou cetu «BKoHTakTey.
— Hcnonb3oBaHue ANEKTPOHHBIX MpE3eHTAllUid MpU TMPOBEACHUU JIEKIMOHHBIX U
1a00paTOPHBIX 3aHSITUM.

8.2 Ilepe4yeHb HE0OXOAUMOTI0 MPOTPAMMHOIO 00ecneve Husl
Omnepannonnas cucrema MS Windows.

HurterpupoBannoe odrcHoe mpuinoxenue MS Office.

3. Cucrema nporpammupoBanus MS Visual Studio nim Delphi.

.

8.3 IlepeyeHb He0OXOAUMBIX HH( OPMANUOHHBIX CIIPABOYHbIX CHCTEM

1. Buxuneaus, cBobomnas sHuukioneauss — Wikipedia [DnexkrponHnsiit pecypc]. - URL:
http//ru.wikipedia.org.

2. DJEKTpOoHHas OnoOIMoTeKa KyoI'yY [DnekTpoHHBIT pecypc]. - URL.:
http/Avww.kubsu.ru/ru/node/1145.

3. DOnexrponHas ombmmoreunas cucrema eLIBRARY.RU [Daexrponnsriii pecypc]. - URL:
http//Awww.elibrary.ru.
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9 MarepuajbHO-TeXHUYECKOE o0ecneyeHue y4eOHOH TUCHUTLTHHBI

MatepuanbHO-TEXHHYECKOE OOeCTieueHHue AUCITUTIITUHEBI U

Ne Bun pabor
OCHAIICHHOCTb

1. | JlexunoHnHsie JleximoHHas ayquTOpHs, OCHAIEHHAs MPE3CHTAIMOHHON TEXHUKON

3aHATHS (MpoekTop,  dKpaH,  KOMIBIOTEP/HOYTOYK),  COOTBETCTBYIOIUM
MpPOTrpaMMHBIM OOECIeYeHHeM, a Takke HeoOXOIUMOl MeOenbio
(mocka, CTOJNBI, CTYIbsI)
(aymutopuu: 129, 131, 133, A305, A307)

2. | JlaboparopHblie Jlaboparopusi, yKOMILJIEKTOBaHHasi CHEIUATN3UPOBAHHON MeOenblo,

3aHATUSA TEXHUYECKUMH cpeAcTBamu oOydeHusi (coBpemenHbiMu [[OBM Ha
0aze mpomeccopoB Intel wim AMD, 00beaMHEHHBIMHU JIOKAIBHOMN
CeThI0) C BBIXOJOM B mIoOanbHYIO ceTh MHTepHeT, a TaKKe
COBPEMEHHBIM  JIMIIEH3UOHHBIM  MPOTPAaMMHBIM  OO€cCTeueHUeM
(onmeparnuonnas cucrema Windows 8/10, maketr Microsoft Office, cpensr
nporpammupoBanusi MS Visual Studio u Delphi)
(aymuropuu: 101, 102, 105, 106, 107, A301a)

3. | I'pynmoBsie Aymutopust  JUIsI  CEMHHApCKMX  3aHSITHWA,  TPYNIOBBIX  H
(MHAMBUyallbHbIE) | UHIUBUAYAIbHBIX KOHCYIbTAIIUN, YKOMILIEKTOBAHHBIE HEOOXOAMMOU
KOHCY/bTAIIUU MeOeTbI0 (IOCKA, CTOJIBI, CTYIIbS)

(aymuropuu: 129, 131)

4. | Texyumii Aynuatopust JUIsl CEMHMHApPCKUX 3aHSTUM, TEKYIEro KOHTPOJIS H
KOHTPOJIb, MPOMEKYTOYHONH  aTTECTAllMHM, YKOMIUIEKTOBAaHHAs HEOOXOIMMOM
MIPOMEXKYTOUHAS Mebenbio (0cKa, cToNbl, cTyabs) (ayautopuu: 129, 131, 133, A305,
aTTecTalus A307, 147, 148, 149, 150, 100C, A3016, A512), kommbroTepaMu ¢

JUIEH3UOHHBIM ITPOTPAMMHBIM 00ECTICUEHHUEM H BBIXOJIOM B HHTEPHET
(aymuropuu: 106, 106a. A301)

5. | CamocrosTenbHas Kabuner JUISt CaMOCTOSITEbHON paboThI, OCHAILICHHBIN

pabora KOMITBIOTEPHON TEXHHKOH C BO3MOXHOCTBIO TOIKIIOYCHHS K CETH

WuTepHeT, mporpaMMoil SKpPaHHOTO YBEIMYEHUs, OOeCredeHHbIN
JIOCTYIIOM B 3JICKTPOHHYIO MH(QOPMAIIOHHO-00pa30BaTeIbHYIO CPEIy
YHUBEPCUTETA, HEOOXOUMON MEOENbIO (IOCKa, CTOJBI, CTYIhsI)
(aynuropus 102a, ynTanbHbIH 3am).
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