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1. HEJIA U 3AJAYU JUCHUIIIAHBI

1.1. Heau AuCHUIIHHBI
BOCIIUTAHHUE JOCTATOYHO BBICOKOM MaT€MaTUYECKOU KYJIbTYpHI,

® [IPUBUTHEC HABBIKOB COBPEMCHHBIX BUJIOB MAaTEMATUYCCKOI'O MBIIIJICHUS,
® HCIIOJIB30BaHHUC MAaTEMATUYCCKUX METOA0B B HpaKTquCKOﬁ JACATCIIBHOCTH,
® DPA3BHUTHUC CIIOCOOHOCTEH K JJOTUYECKOMY U AJITOPUTMUYCCKOMY MBIIIJICHUIO.

I/I3y‘leHI/IC JUCHUITIIMHBI JOJIXKHO CIocoOCTBOBATh (bOpMI/IpOBaHI/II-O Y CTYACHTOB OCHOB
HAay4YHOI'O MBIIUICHHWA, B TOM YUCIIC: IMOHMMAHUIO I'paHUL] NPUMCHUMOCTH MATCMATUYCCKHUX
MMOHATHH U Teopnﬁ; YMCHHIO OLCHUBATE CTCIICHb JOCTOBEPHOCTU PE3YJIbBTATOB TCOPETUICCKUX
N SKCIICPUMCHTAJIbHBIX HCCHGHOB&HHﬁ; YMCHUIO IIJIAaHUPOBATH MaTeMaTHYCCKUM OKCIICPUMCHT
u O6pa6aTHBaTB €T0 PE3YyJIbTAThl C UCIIOJIB30BAHUEM COBPEMEHHBIX METOI0B.

1.2. 3agauu ocBOCHMA TUCHUILIHHBI

JlaTh sicHO€ TMOHWMaHUE HEOOXOJUMOCTH MAaTEMaTHYEeCKOro oOpa3oBaHHS B OOIIeH
MOJTOTOBKE MHYKEHEPA, B TOM UUCIIEe BBIPAOOTATh MPECTABICHUE O POJIM U MECTE MaTeMaTUKH
B COBPEMEHHOM LIMBUJIM3ALMU U MUPOBOU KYJIBTYpE.

Jlatb  AOCTaTO4YHYI0 OOIIHOCTh MaTeMaTHYeCKUX TMOHATHH W  KOHCTPYKIUH,
00€eCIeYNBAIONIYIO IIUPOKHUH CIEKTP UX MPUMEHUMOCTH, PA3yMHYIO TOYHOCTH (DOPMYITHPOBOK
MaTEeMaTHUYECKUX CBOICTB U3y4aeMbIX OOBEKTOB, JIOTHYECKYIO CTPOTOCTh H3JIOKEHUS
MaTeMaTHKH, OMHUPAIOIIYIOCS Ha aJIeKBAaTHBIN COBPEMEHHBIH MAaTEMAaTUUYECKH SI3bIK.

Hayuuth ncnosib30BaTh YUCIEHHBIE METO/IbI B MHKEHEPHBIX pacueTax.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII
Jucouninnaa «YuclIeHHbIE METOIBD OTHOCUTCS K IUCIUILIMHAM 0a30BOM
yactu 0J10ka b1.

3. HEPEYEHD IINTAHUPYEMBIX PE3YJBTATOB OBYYEHUA 110
JUCHUITJIMHE

IIpouecc m3yyeHuss AMCUMIUIMHBI «YMCIIEHHBIE METOJbD) HAIpAaBJIEH Ha
(dbopMHpOBaHUE CIAEAYIOIINUX KOMIETEHIUMI:

OK-10 — TBOPYECKOE IIPUMEHEHUE OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHbIX JUCHUIUIMH B  MPO(PECCHOHAIBHON  NIE€STEIbHOCTH,
NPUMEHEHUE METOJOB MaTeMaTHYEeCKOro aHanu3a MW MOJCIIUpPOBaHUS,
TEOPETHUYECKOTO U SKCIEPUMEHTAILHOTO UCCIIE0BaHMS,

OK-13 — crnocoOHOCTh MPUMEHSTH MPUKIAAHbIE MPOrPAMMHBIE CPEICTBA
IPU PEUICHUU PAKTUYECKUX BOMPOCOB;

OIIK-1 — cnocoOHOCTh Ha HAy4YHOW OCHOBE OpPraHM30BaTh CBOH TPy,
CaMOCTOATENIbHO OLEHUTHb PE3YJIbTaThl CBOEM  JIEATEIBHOCTH, BIIAJICHUE
HaBbIKAMHU CAMOCTOATEIbHOW paboThl, B TOM 4HCIe B cdepe MpOoBeIeHUs
HAYYHBIX UCCJICIOBAHUN

Pe3yabTaThl 00yueHUs, XapaKTepUu3yoiue

Komnerenuus
cpopMUPOBAHHOCTHL KOMIIETEHLIMH

OK-10 3HAaTh YUCJEHHBbIE METOAbl TudPepeHIrpoBaHns QyHKIUH,
3aJJaHHBIX TAOJIMYHBIMH 3HAUYCHUSIMU;
OCHOBHBIE METO/IbI YUNCIICHHOTO MHTETPUPOBAHUS;
YHCJIEHHBIE METOJABl PEIICHUS KPAaeBBIX 3aj1ad s
OOBIKHOBEHHBIX T (epeHIINaTbHBIX YPAaBHEHUHN.




YMEThb TNPUMEHATH METOAbl JIMHEMHOM W HEJIWHEHMHOU
UHTEPIIOISAUMA U ANIPOKCUMALMI0 METOJOM HaWMEHBIINX
KBaJpaToB;

OPUMEHATh NPUOTUKEHHBIE METOJAbl K PEIICHHUIO
HEJIIMHEUHBIX YPABHCHUN U CUCTEM HEJIMHEWHBIX YPABHEHUM;

MIPUMEHATH MHTEPHOJISIIAOHHbBIC MHOTOYJICHBI
Jlarpanxa u Hpr0TOHA K BBIYHCIIEHUIO TPOU3BOAHBIX;

MPUMEHATh  MPUOIMKEHHBIE METONBI K PEHICHUIO
KpaeBbIX 3a7a4 il OOBIKHOBEHHBIX U(D(epeHITMATbHBIX
YPAaBHEHH.

BJIaACTDb YHCJICHHBIMU MCTO/JIA IIPpU PCHICHUHU 3a1a4
MOACIIMPOBAHUA

OK-13

3HAaTb OCHOBHBLIC KOMAHAbLI IIPOI'PAMMHBIX ITAKCTOB

YMETh IPUMEHATh KBaJpaTypHble (DOPMYJIbl K BEIYUCICHUIO
ONpeeIeHHbIX HHTETPAJIOB;

NPUMEHATh YWCIEHHBIE METOJbl K PELICHUS 3a/1auu
Ko 1119 00bIKHOBEHHBIX TH((depeHIMaNbHBIX YPABHEHH.

Brnanerp 4YMCIEHHBIMH  METOJAMHU  PEIICHUS  CUCTEM
JMHENHBIX anreOpandyeckux ypaBHEHUI;

MPUOJIMKEHHBIMU METOJIaMU  PEIICHUSI KPaeBbIX
3a/1a4 1711 OOBIKHOBEHHBIX AU(depeHIInaIbHbIX YpaBHEHUM.

OIIK-1

3HaTh OCHOBHBIE METOJBl MNPUONMKEHHUS] TaONIMYHO U
AHAJIUTUYECKH 3aJJaHHBIX (DYHKIIMIA;

OCHOBHBIE MPUOIMKEHHBIE METOJIbl PEIICHHS CUCTEM
JVHENHBIX anreOpandyeckux ypaBHEHUM;

OpUOIMKEHHbIE METOJAbl PEHIeHUS HEJIWHEWHBIX
YPaBHEHUN U CUCTEM

YMCTDb IIPUMCHATH MCTOAbI JJISI ITPOCKTHUPOBAHUA

BJIAIETh YUCIEHHBIMU METOJIAMHU alllTPOKCUMALIUN;
YUCJICHHBIMU METOJIaMU PELICHUSI HEJIMHEWHBIX
YPABHEHUM U CUCTEM HEJIMHEMHBIX YPAaBHEHU;
METOJAMH YUCIEHHOTO AU depeHInpPOBaHUS;
METOJAMH YHCIEHHOTO UHTETPUPOBAHMUS;
YUCJIICHHBIMU METOJaMHu pelieHus 3afgaun Ko
JU1s1 OOBIKHOBEHHBIX JU((pepeHInanbHbIX YpaBHEHUH.

4. O BEM JUCHUIIJINHBI

O6Hlaﬂ TPYAOCMKOCTb JUCHHIIJIMHBI «YHucnaeHHnle METOObD» COCTAaBJISACT

4 3.

Pacnipenenenne Tpy10€MKOCTH JUCHUIUIMHBI 110 BUAAM 3aHSITUH




ouyHasi popma o0yueHust

Buner yue6HoI paboThI

Bcero
4acoB

CemecTpsl

6

AyAUTOpPHBIE 3aHATHS (BCEro)

36

36

B TtoMm uucie:

Jlexun

18

18

Jlaboparopubie padoTs (JIP)

18

18

CamocrosiTesibHasi padoTa

108

108

Buapl mpoMeKyTOUYHON aTTECTALMU - 3a4ET

3a4€T

OO6m1ast TPy 10€MKOCTb:
aKaJEeMHUYECKUE YaChl
3a4.e]I.

144
4

144
4

5. COAEP KAHUE JUCHUIIVIMHBI MO4YJISA)

51 Conepmaﬂne pa3aejaos JUCHHUIIJIMHBI 141 pacnpeaejacHnue
TPYAOEMKOCTH IO BUAAM 3aHATHHA
ouHast popma o0yueHust
11\/@n HanmenoBanue Tembl Cogepxanue pasnena Jlekn JIP CPC Bizrco,
1 |Meroxmst 3agaun M CHOCOOBI aNIpPOKCHUMAIINU
amMpOKCUMAINN GbyHKUMIL. IMocranoBka 3agaqn
byHKIMiA HHTEPHOJIMPOBAHNS, JIOKAIbHAS U TI100abHAS
HHTEPIOJISIINS. VHTepnonsunoHHbIH
mHorousieH Jlarpamxa. Koneunsle pa3HOCTH U
ux CBOWCTBA. KoneunopaszHoCTHEIE 2 2 18 22
HMHTEPHOJISIIHOHHEIE (hopMyIIBL.
CpenHekBagpaTHIHOE MpUOIIKEHHE
GbyHKUMI. [pocreiimas obpaboTka
IMITUPHYECKUX JAHHBIX METOJIOM
HaMMEHBIIHNX KBAJIPaTOB.
2 |Metosst pemeHus Pemenue cucTeM JIMHEMHBIX
CUCTEM JIMHENHBIX |ypaBHeHUI MeTonoM urepauuil. IIpuBenenue 2 2 18 22
ypaBHEHUIT CHCTEM YpaBHEHUH K BHAYy, yIOOHOMY IJIst
urepauuil. Meron 3eiinens.
3 |Mertonst pewrenus | 'padudeckoe M aHAIUTHYECKOE OTIENICHUE
HeJIMHEHHBIX KOpHeil HenuHeWHoro ypaBHeHus. Meton
YpaBHEHUH M CHCTEM |NIOJOBHHHOTO JeieHHs. MeToJ| KacaTeJbHbIX 2 2 18 29
HEJMHEWHBIX (meron  Herorona). Meron — WTeparuid.
YpaBHEHUI Pemenne cucreM HEMMHEMHBIX YypaBHEHUH
METOJOM uTepanuii u Mero oM HeroToHa.
4 |YucnenHoe [TocranoBka 3amaun andepeHInPOBAHNUS.
nuddepenpposanre  |BriBox ¢dopmyn YUCIEHHOTO 4 4 18 26
i epentmpoanus. KoHewHo - pa3HOCTHBIE
aNMpPOKCHMAIMH TPOU3BOIHBIX
5 |Yuciaennoe 3amaun YHUCICHHOTO
HUHTETPUPOBaHHE nuHTerpupoBanus. KBanpaTtypHble (GopMyist
NPsIMOYTOJIbHUKOB, Tpareunii n CHMIICOHa. 4 4 18 26
[TpuHuun PyHre mpakTHYeCKOro OLIEHUBaHUS
MOTPEeIIHOCTEN.
6 |[IpubmmxeHHBIC [MocranoBka 3aJa4u. Knaccuduxanus
METOIBI petIeHus | IpuOIKeHHBIX METO/IOB. Mertox
HavyaJbHBIX 3a7ad JUIsd|[IOCNIeIOBATeNbHBIX MpuOmmkeHnit. [IpocTsie
OOBIKHOBEHHBIX 1 HCIIPaBJIEHHBI MeTonsl ODitnepa. Meroas
i bepeHIMaTBHBIX Pynre-KyTra mpou3BONBHOIO U 4YETBEPTOrO 4 4 18 26
ypaBHEHUI nopsiakoB. Pemenne 3amaun  Komm  mis
O0OBIKHOBEHHBIX nuddepeHIaTbHBIX
YPaBHEHHH TEpBOro  MOpAIKAa  METOJOM
Anmamca.
Hroro 18 18 108 144




5.2 Ilepeyennb 1adopaToOpHBIX padoT

1) Metoapl anmpoKCUMAIUH PYHKIIHHA

2) MeToapl pellieHus: CUCTEM JTUHCHHBIX YpaBHEHHM

3) MeToapl pelicHUS HEIUHCHHBIX ypaBHEHHH M CHCTEM HEJIMHCHHBIX
YpaBHECHUU

4) Yucnennoe auddepeHIrpoBaHmue

5) YuciieHHOE MHTETPUPOBAHKE

6) IIpuOmmKeHHBIC METO/IBI PEIICHUS] HAYaIbHBIX 331a49 JUISi OOBIKHOBEHHBIX
nuddepeHInaTbHbIX YpaBHEHHMA

7) IlpuOnmkeHHbIE METOABI PEUICHUS KpaeBbIX 3a7ad i OOBIKHOBEHHBIX
nuddepeHInaTbHbIX YpaBHEHHIMA

6. IPUMEPHAS TEMATUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT
B coorBercTBUM ¢ y4YeOHBIM IUJIAHOM OCBOCHHE JUCIMIUIMHBI HE
IpeayCMaTpUBAET BBIMIOJHEHHUE KYPCOBOIO MPOEKTa (paboThl) WM KOHTPOJIHHOU
paboTHI.

7. OUEHOYHBIE MATEPUAJIBI J151 MTPOBEJIEHUS
IMPOMEXYTOUYHOM ATTECTAIIMY OBYYAIOIIIUXCSI 1O
JAUCHUIIJINHE

7.1. Onucanue noka3zaresjiel U KpUuTepueB OLCHUBAHUS KOMIIETeHUIMMI
HA Pa3JIMYHbIX ITanax uxX GopMUpPOBaHUSA, ONIUCAHUE LKA OLCHUBAHUS

7.1.1 Tan Tekymero KOHTPOJIf

Pe3ynbprarhl TEKylero KOHTPOJA 3HAHUN U MEKCECCHOHHOM aTTeCcTaluu
OLIEHUBAIOTCA MO CIEAYIOLENH CUCTEME:

«aTTeCTOBaH»;

«HE aTTECTOBAHY.

K Pe3yabTaTel 00yuenus, K
oMIIe- XapaKTepHu3ylolue UTEPUHU
— c (pgpwpl:) 5 ayHH':c“ OIIEI!)HI/IB:HHS[ ATTeEcTOBaH He aTTecroBan
KOMIIECTCHIIUH
OK-10 3HaTh  YucIeHHbIe |O0yJaromuiics 3HaeT Brimonnenue Hesrpinmonnenue
METO/]IbI TEOPETUYECKUI MaTepuall, paboT B CpoK, paboT B CpoOK,
T PepeHIIIPOBaH |OTHOCSIIUICS K TAaHHOM NPEeAYCMOTPEHHBIN | IPEyCMOTPEHHBIH B
us (hyHKIHH, [KOMIIETeHITUH (B TOM YHCIIE 3HAET B paboumx pabouux mporpaMmmax
3a/TaHHBIX MpaBmIIa, TIOCJIEI0BATENBHOCTD, porpaMMax
TaOJIMIHBIMH aJTOPUTM BBITIOJTHEHUS JCHCTBUH,
3HAYCHUSAMU, yMmeHnit). Moxer ero
OCHOBHBIE METO/bI |[BOCIIPOM3BECTH (C pa3HOH
YUCJICHHOTO CTETIEHbIO TOYHOCTH), OTBETHTDH Ha
WHTETPUPOBAHUS; |yTOUHSIONIUE BOTIPOCHI.
YHUCJICHHBIE METO/IbI
peLIeHHs] KpaeBbIX
3an1ay Juist
OOBIKHOBEHHBIX
muddepeHnnanbHbI
X YpaBHEHHI.
yMeTh  TPUMEHATH|OOyJaromuics: IEMOHCTPUPYET Brinonnenue Hesbinonuenue
METOJBI JIMHEHHOM [yMEHHUS (C PA3TUUHON CTCIICHBIO paboT B CPOK, paboT B CPOK,
u HEJTMHEWHOH [cCaMOCTOSITETLHOCTH), TIPeyCMOTPEHHBIH | IPEIyCMOTPEHHBIN B
MHTEPNOJILMY M |OTHOCAIIMECS K TaHHOM B paboumnx pabounx mporpaMmax




anmnpoKCUMAaLMI0  [KOMIIETeHLUH. porpaMmax
METOIOM
HaMMCEHBIINX
KBaJ[paTOB;
MIPUMEHSTD
pUOIIKCHHBIE
METOZBI K PEIICHUIO
HEJNMHEHHBIX
YpaBHEHUU u
cucTeM
HEJIMHENHBIX
YPaBHEHUI;
MPUMEHSTh
WMHTEPIOJILIUOHHBI
e MHOTOYJICHBI
Jlarpanxa u
HeroToHa K
BEIYUCIICHHIO
TIPON3BOTHBIX;
MIPUMEHSTD
MpUOIKEHHBIE
METO/JIbI K PEIICHUIO
KpaeBbIX 33724 st
OOBIKHOBEHHBIX
nuddepeHnnanbHbI
X YpaBHEHHI.
BIIA/IETh Bragenue 3HaHUSMH U YMEHUSIMH, Brimonnenue Hespimonnenue
YUCIICHHBIMH KaK TOTOBHOCTh paboT B CpoK, paboT B CpoOK,
MeTOAa IpH CaMOCTOSTENIFHOTO IIPUMEHEHHUST | IPeAyCMOTPEHHBIH | MPeyCMOTPEHHBIN B
pelieHnH 3a1a4q JIEMOHCTPHPOBATH, OCYIIECTBIAT B paboumx pabounx mporpaMmax
MOJICITUPOBAHUS JIESITETbHOCTD B PA3ITMYHBIX mporpaMMax
CUTYAIIUSAX, OTHOCSAIINXCS K
JTAHHOM KOMIICTCHIIHH.
OO6yyatomiuiicst cmoco0eH
0oTOMpAaTh U UHTETPUPOBATH
MMEIOLITUECS 3HAHUS U YMEHHSI
HUCXOs U3 IMMOCTaBJICHHOM 1IN,
MIPOBOIUTH CaMOAHAIIN3 U
CaMOOIICHKY.

OK-13 3HaTh OCHOBHBIE OOGyuatoutuiicst 3HaeT Brimonnenue HeBrbimonuenue
KOMaH bl TEOPETUYECKUI MaTepuall, paboT B CpoOK, paboT B CpoK,
TIPOTPAMMHBIX OTHOCSIINICS K JaHHOH MIPEeyCMOTPEHHBIN | IPETyCMOTPECHHEIN B
MAKETOB KOMIICTCHIINY (B TOM YHCJIC 3HACT B paboumx pabounx mporpaMmax

MpaBUJIa, TOCIIE0BATEIIEHOCTH, mporpaMMax
JITOPUTM BBHIINOJIHEHUS JEHCTBUH,
yMeHuit). Moxer ero
BOCTIPOM3BECTH (C pa3HOU
CTETIEHbIO TOYHOCTH), OTBETHTDH Ha
YTOYHSIONTUE BOMIPOCHI.
yMeTh IpuMeHATh (OOyJaromuiicst JeMOHCTPUPYET Brinonnenue Hesbinonnenue
KBaJpaTypHbIE YMEHHS (C Pa3TUIHON CTETICHBIO paboT B CPOK, paboT B CpoOK,
(hopmyIBI K CaMOCTOSITEILHOCTH), MIPETYCMOTPEHHBIHN | TIPETyCMOTPEHHBIH B
BBIYHCIICHUIO OTHOCSITIIMECS K TAHHOM B pabo4mx paboymnx mporpammax
OTIpeJIeIEHHBIX KOMITETEHITHH. porpaMMax
HHTETpaJioB;
MPUMEHSTD
YHUCJICHHBIE METO/IbI
K pelleHus 3a1a4u
Komm st
OOBIKHOBEHHBIX
nmuddepeHIaTbHb
X ypaBHEHUH.
Bnaners Brnanenue 3HaHUSIMHU 1 YMEHHSIMHU, Brimosninenue HesrpimoaHeHnue




YHUCJICHHBIMHU

KaK I'OTOBHOCTb

pabor B cpok,

paboT B CpoK,

METOAAMU PELICHUS [CaMOCTOSITENIBHOTO MPUMEHEHHS | IPEJyCMOTPEHHBIH | IPelyCMOTPEHHBIH B
CHCTEM JINHEWHBIX |IEMOHCTPHUPOBATH, OCYIICCTBIAT B paboumx paboumnx mporpaMmax
anreOpanIecKux JIESTETFHOCTD B PA3ITMIHBIX IporpaMMax
YpaBHEHHIA; CUTYaIHAX, OTHOCAIINXCS K
IPUOKEHHBIMU | TaHHOI KOMIICTEHITHH.
MeToxaMu perreHus (O0ygarouuiics cnocodeH
KpaeBbIX 3a7a4 sl (0TOMpATh M HHTETPUPOBATH
OOBIKHOBEHHBIX HUMCIOIIUECS 3HAHUS U YMCHUS
i depeHnnanbHbI [HCX0/1s U3 OCTABICHHOH Lieny,
X YpaBHCHHIA. MPOBOJIUTH CaMOAHAJIN3 U
CaMOOIICHKY.

OIIK-1 3Hatb  OcHOBHbIE|OOy4aromuics 3HaeT Brimonnenue Hespinonnenue
METOBI TEeOpeTHYEeCKU MaTepua, paboT B CPOK, paboT B CpoK,
HNPUOITHKEHUS OTHOCSILIUNCS K JaHHON MIPEeyCMOTPEHHBIH | IPelyCMOTPEHHBIH B
TabIN4YHO U |KOMIIeTeHIIUH (B TOM UHUCJIE 3HAET B paboumx paboumx mporpammax
AHATTUTHYCCKHI MpaBUJIa, TOCIIEI0BATEIIFHOCTH, porpaMMax
3aTaHHBIX ANTOPHUTM BBIITOTHEHUS ICHCTBHIA,

(hyHKIIHIT; ymeHuit). Moxer ero

OCHOBHEIE BOCTIPOW3BECTH (C pa3HOU

pUOIIKCHHBIC CTETIEHBIO TOYHOCTH), OTBETUTH HA

METOABI  PeIICHUs | yTOYHSIONIIE BOIPOCHI.

CHUCTEM JIMHEWHBIX

anreOpanvIecKux

YpaBHEHUI;

HMpUOIIMKEHHBIE

METOBI peIIeHH

HEJNMHEWHBIX

YpaBHEHUH U

CHCTEM

yMeTh IpUMeHATh (OOyJaromuiicss JEeMOHCTPUPYET BrmonHaenne Heswimonaenne

METOMBI IS YMEHUS (C Pa3TUIHON CTETICHBIO paboT B CpoK, padoT B CpoOK,

MPOCKTHPOBAaHUS  [CaMOCTOSITEIEHOCTH), MIPEeyCMOTPEHHBIN | IPETyCMOTPECHHEIN B
OTHOCSIINECS K JaHHOU B paboumx pabounx mporpaMmax
KOMIICTCHIIHH. porpaMMax

BJIAJCTh Bragenue 3HaHUSME U YMEHUSIMH, Brmonaenune Heswimonaenne

YUCIIEHHBIMH KaK TOTOBHOCTh paboT B CpoOK, paboT B CpoK,

MeTOJaMHU CaMOCTOSTENIFHOTO IPUMEHEHNUS | IPeAyCMOTPEHHBIH | TPeyCMOTPEHHBIN B

anMpOKCUMAIUK;  [IEMOHCTPUPOBATh, OCYIIECTBIAT B paboumx pabounx mporpaMmax

YHCICHHBIMU JIESITETIBHOCTD B PA3ITHYHBIX IIporpamMmax

METOAAMHU PEIICHUS [CUTYAIHSIX, OTHOCSIIUXCS K

HEITMHEHHBIX JTAHHOM KOMIICTCHIIHH.

ypaBHEHHA n|O0yuaromuiics crocodeH

CUCTEM OTOMpaTh W MHTETPUPOBATH

HEITMHEHHBIX HUMCIOIIUECS 3HAHUS U YMEHUS

YpaBHCHHIA; HCXOJIS M3 TIOCTABIICHHOM 1IN,

METOAaMU MPOBOJUTE CaMOAHAIU3 1

YHUCIICHHOTO CaMOOIICHKY.

b depeHIpoBaH

us;

METOAAMHU

YHUCIICHHOTO

HHTETPUPOBAHHS,

YUCIICHHBIMH

METOJIaMHU PEIICHUS
3amaun Koy s
OOBIKHOBEHHBIX
muddepeHunanbHbI
X YpaBHEHUH.

7.1.2 JTan npoMeKyTOYHOT0 KOHTPOJIsI 3HAHUI
Pe3ynbprathl MpOMEKYyTOYHOTO KOHTPOJISI 3HAHWW OIICHUBAOTCI B 6




ceMecTpe aJisi OyHOU (HOpMbI 00yUEHUS MO ABYXOAIIIbHON CUCTEME:
«3aYTCHO
«HE 324TEHO»

Komme-
TEeHIHS

PesyabTaThl 00yueHus,
XapakTepu3symomue
copmMupoBanHocThL
KOMIIETEHIIUH

Kpurepun
OLICHUBAHHS

3auTeHo

He 3aureno

OK-10

3HaTh YHWCIICHHBIE METOJBI
muddepeHIIpPOBaHUL
(hyHKIHA, 3aJaHHBIX
TaONMYHBIMU 3HAUCHUSAMY;
OCHOBHBIE METOJIBI
YHCIICHHOTO
WUHTETPUPOBAHUS;
YHCIICHHBIE METO/BI
peLIeHus KpaeBbIX 3a1aq
JUI OOBIKHOBEHHBIX
JuddepeHIraTbHbIX
YpaBHEHHI.

Tect

Brmonnenne tecta
Ha 70-100%

Bremonnenne meHee
70%

YMETh NPUMEHATH METOJIbI
JIMHEWHOW ¥ HEIWHEHHOM
HUHTEPTONALNH H
aNNpoOKCHUMALUI0  METOJOM
HAaUMEHBIINX KBaJpPaTOB;
MPUMEHSTh TPUOIKCHHBIC
METO/IbI K pEIIeHUIO
HEJIMHEUHBbIX YpPaBHEHUN H
CUCTEM HEJIUHEHHBIX
YpaBHEHUI;

MPUMEHSTD
MHTEPIOJIAIIMOHHBIC
MHOroujieHsl Jlarpanxka u
HeroToHa K  BBEIUHCIICHUIO
MIPOU3BOJHBIX;

MPUMEHSTh TPUOIIKEHHBIC
METO/Ibl K PELICHUIO
KpaeBbIX 3a7a4 JAJis
OOBIKHOBEHHBIX
muddepeHIraTbHBIX
YpaBHEHUH.

Pemenue crangapTHBIX
MIPaKTHYECKHX 33139

[IpogemoncTpupon
a H BEPHBIN X0
pelieHus B
OOJIBIIIMHCTBE
3a1a4

3aauu He pPelLIeHbI

BJIAJI€Th YMCICHHBIMU
METO/a NPH PeIIeHUH 3a1a4
MOJICTUPOBAHUS

Pewenune npuknaaHeix
3a/1a4 B KOHKPETHOM
peIMEeTHOM 00TacTH

[IpogemoncTpupon
a H BEpHbII X0
pelieHus B
OOJIBIINHCTBE
3a1a4

3aaun He PeLIeHBI

OK-13

3HaTb OCHOBHBIC KOMAaH/bI
IMPpOTrpaMMHBIX ITAKECTOB

Tect

BrimosiHeHHE TecTa
Ha 70-100%

BrinosineHnue Menee

70%

YMETh IPUMECHSTh Pemnienne cranmaptheix | [IpomeMoHcTpupoB | 3amadn HE PELICHBI
KBaJ[paTypHbIC QOPMYIBI K |IPaKTHYCCKUX 3a/1a4 a H BEPHBIHA X0

BBIYUCIICHHIO pelieHus B

OTIpEICIICHHBIX HHTETPAJIOB; OOJIBIIIMHCTBE

MPUMEHSTH YHCIICHHBIC 3amaq

METOBI K PEIICHHS 3aa9u

Ko i1t 0OBIKHOBEHHBIX

b depeHIaIbHbIX

YpaBHEHUH.

Biiagets YHCIICHHBIMH PernieHne NpUKIIAIHBIX IIpogemoHcTprpoB | 3amaun HE PEIICHBI
METOZaMH PEIICHUS CUCTEM ([3a/1a4 B KOHKPETHOMN a H BEPHBIH X0

JMHEHHBIX anredpandecKux |mpexaMeTHoi obmacTi permeHus B

YpaBHEHHUI; OOJIBIIMHCTBE

MpUOTMKEHHBIMH METOJAMH 3amad

PpCHICHUS KPACBbIX 3a4a4




JUISl OOBIKHOBEHHBIX
muddepeHunanbHbIX
YpaBHEHMI.

OIIK-1 3HaTh OcCHOBHble MeTonbl|Tect Brimonnenue Tecta| Beimonnenue meHee
IpUOIDKEHUST TaOIMIHO H Ha 70-100% 70%
AQHATMTHYECKH  33/IaHHBIX
(hyHKIHIT;

OCHOBHBIC  TNIPHUOIIKCHHBIC
METOJBl PEIICHUS CHUCTEM
JVHEHHBIX anreOpandecKux
YPaBHEHUI;
NpUOIMKEHHBIE METOJIBI
pELICHUs HETMHEHHBIX
YpaBHEHHH U CHCTEM

YMETH MPUMEHATH MCTObI Pemenue CTaHAapTHBIX HpOIleMOHCTpI/IpOB 33.,&3‘-11/1 HC pCIICHBI

JUISL TIPOEKTHPOBAHUS MIPaKTHYECKUX 33134 a H BepHBIH X011
peleHus B
OOJIBIIMHCTBE
3a1a4
BIAJETh YHCIICHHBIMH | PerieHue mpuKiIagHbIxX IIponeMoHcTpUpoB | 3amauu HE PELICHBI
METOJIaMH aNpOKCHMAaNNY; [3a1ad B KOHKPETHON a H BEpHBIH X011
YHCIIEHHBIMU METOIaMH |IpeIMETHON 001acTH pereHus B
penieHus HEJIMHEITHBIX OOJIBIIMHCTBE
yYpaBHEHHH ¢ cucTeM 3a7aq
HEJIMHEWHBIX ypaBHEHUH;
MeTOoJaMHU YHCIICHHOTO
TuddepeHIMPOBaHUS;
MeTOoJaMHU YHCIICHHOTO
MHTETPUPOBAHUS;

YHCIICHHBIMU METOIaMH
pentenus 3anaun Korm st
OOBIKHOBEHHBIX

Qg depeHIraTbHBIX
YpaBHEHH.

7.2 TlpuMepHblii TlepevYeHb OLEHOYHBIX CpeacTB (THIOBBIE
KOHTPOJIbHBIE 32/IaHUSI UJIM MHbIE MATEPUAJIbI, HEOOXOAUMbIE VISl OLEHKH
3HAHUI, YMEeHUI, HABBIKOB U (MJIH) ONBITA 1EATEJILHOCTH)

7.2.1 TIlpumepHblii mnepeyeHb 3aJaHMi sl MNOATOTOBKH K

TeCTI/IPOBaHHIO
b
b-a
1. S = J. f(X)dX =~ W (yO +4y1 +2y2 +....+4y2n_1 + yzn)

a) metoj CUMIICOHA;

0) MeToj Tparenui;

B) (hopmyna neBBIX IPSIMOYTOJIBHUKOB;
r) gopMyia npaBbIX NPSIMOYTOJIbHUKOB.

b
2.5= J.f(X)dXz h[%+ Y.+ Y, et yn_lj

a) METOJ NPSIMOYTOJbHUKOB;
0) MeToa Tpareluu;

B) MeToj napabo,

r) meron CuMIiCoHa.




3 j).f(x)dXz(b—a)Zn:yiHi

a) dopmyna I"aycca;

6) popmyna Herorona—Koreca;
B) opmymna CumrncoHa;

r) ¢opmyna Jlarpanxa.

n-1 h
4.S=hy’ y(xi +—j
i—0 2

a) METO]l Tpaleluu;
0) MeTOJI JIEBBIX NMPSAMOYTOJIbHUKOB,;
B) METOJ IPABBIX IPSIMOYTOJIBbHUKOB;
I) METOJl CPEIHHUX MPSIMOYTOJIbHUKOB.
5. JIokanbHas oneHka meroaa Pynre-KyTTel 410 nopsiika TOYHOCTH UMEET BHI:

a) |[r|<Ch3;

0) |r|<Ch?

B) [r|<Ch®;

r) |r|<Ch".

h f(x,y)+ (X, yi*+1)
2

6. Viu=¥1+

a) meroj 3eiens;
0) meTox Dinepa;
B) MeToz1 Pynre-Kyrtra BTOporo nopsaka;
r) meroa Pynre-Kytra 4ro nopsiaka.
7. Yoy =Y A Ay, =h(k, +2k, +2k, +k,)/6 , tae 1=0,1;...,

a) MeTon 3enens;
0) meron Dinepa;
B) Mmeron Pynre-Kyrra Broporo nopsiaka;
r) meron Pynre-Kyrra 4ro nopska.
8. Meton Diinepa

a) OJIHOIIIArOBBIM METO/I;
0) N-IIaroBBIN METO;

B) I-IIarOBBIA METO/;

I) MHOTOIIArOBBIA METOJI.

9. A yk = hf (Xk;yk)l yk+1 = yk +Ayk

a) meton 3eumens;

0) mertona Dinepa;

B) Mmetoj Pynre-Kyrtra BTrOoporo nopsiaka;
r) merona Pynre-Kyrra 4ro nopsiaka.



10. Meton Pynre-Kyrra

a) OJHOIIArOBBIA METO;
0) N-I1aroBBIN METO/I;

B) I-IIaroBBIA METO/T;

I') MHOTOIIArOBBIM METO/I.

7.2.2 TlpuMepHbIi NepeyeHb 3aJaHUil JIS pellieHHs] CTAHAAPTHBIX
3a;a4

1. Meronom HpioToHa HallTH KOpeHb ypaBHEHHUS X*- 2x — 4=0 ¢ TOYHOCTBHIO 110
0,01:

a) 15,83;
6) 15,74;
B) 1,64;
r) 1,57.

2.WnrepnionsiiioHHbii - MHOrowieH Jlarpamxa juist  QyHKOMM, 3a7aHHON
TaOJIUYHO

x |1 |2 |3 |5

y |1 |5 |14 |81

paBeH:

a) Ly(x)=x>-2x+3x-1;

0) L,(X) = x*-2x3+3x?+5x;
B) L,(x) =x*+2x?+3x+5;

r) L,(X)=5x*- 14x3+81x*+1.

3. Koneunas paszHocTh mepBoro mopsaka Ay, dyHkuus Yy = x*+x+3 mnpu

HavalbHOM 3HaueHnH x,=0 u mare h=1 paBHa:

a) -2;
0) 3;
B) 1;
r) 2.



5
4. Tlpubnm>xeHHOe 3HAaYeHUE MHTerpaja dex (moytarast N=>5), BEIYUCIICHHOE IO
0

dbopmysie JIeBbIX NPSIMOYTOJIBHUKOB, PABHO:

a) 15;
6) 5:
B) 12,5;
r) 10.

5. I/ICHOHLSY}I MCTOA JICBBIX IIPAMOYI'OJIbBHUKOB BBIYHCIICH OHpe,HeJ]eHHLIﬁ

9
dx o
MHTETrpal J.—Z (mosarast N=4), KOTOPHIA MPUOTUZUTEITHHO PABEH:
X+
1

a) 1,5744;
6) 1,6024;
B) 1,1053;
r) 1,7845.

npu h=0,25 , BBEIYKCICHHOE 110

1
6. [TpubnuxeHHOEe 3HAUCHUE WHTErpasa I Lo
+X

0

dbopmysne CuMIicoHa, paBHO:

a) 0,782:
6) 0,702;
B) 0,5;
r) 0,645.
7. Metonom Duinepa it tudPpepeHIMaTIbHOT0 YpaBHEHHS Y =Y-X ¢ Ha4albHbIM

yCIIOBUEM x, = 0;y, =15 Ha otpe3ke [0;1,5] mpu h=0,25 y, paBHoO:

a) 2;
0) 2,28125;
B) 1,45;
r) 4,75275.
8. Ilpu uHTErpMpOBaHUM METOIOM Diisiepa TudPepeHnaTbHOrO YpaBHEHUS

Y'=Yy-X ¢ HaYaldbHLIM YCIOBUEM X, =0,y, =15Ha otpeske [0;1,5] mpu h=0,25

Ay, paBHO:

a) 0,406;

0) 0,25;

B) 0,375;

r) 0,445.
9. Eciit mocneioBaTeIbHbIC 3HAYCHUS (DYHKITHH, SBIISIOMICHCS peIICHUEM 3a/1a91
Ko mist nuddepenimansaoro ypasaenus Y =f(X,y) ¢ HadalbHbIMH YCIOBUSIMHU



y (xo) =Y, ,X=X, ,HaxomiaTcs Mo MeToxy Juiuepa v, =Y, +hf (x.,y,), TO y, ,

omnpesenseMasl ypaBHeHueM Y'= x +VY, npH y, =1%, =0 u trare h=0,1 paBHo:

a) 1,1;

0) 2;

B) 1,2;

r) 1,3.
10. Hcnonw3ys npukiaaHoi nporpammubiii maket MathCAD wmiau ¢ moOMOIIbIO
IPOrpaMMBbl, COCTaBJICHHON Ha s3bIKE MporpamMMmupoBaHus [lackaib BBIYHCINTH

uHTErpan ot 3anannoi gynkuun f(X) Ha orpeske [a;b] mpu menennu orpeska Ha

. X
30 paBHBIX YacTe METOAOM CPEIHEro MpsMOyrojbHHKa (X+1, 9)sm(§), a=1 ;
b=2

a) 1.728
0) 3,486;
B) 0,874;
r) 1,3.

7.2.3 IlpumepHblii TepevYeHb 3aJaHMil IS pellieHUs] NMPUKIATHBIX
3aga4
1. ITpu TeyeHuu KUAKOCTH 1O TpyOaMm, BO3HUKAET CIAEAYIOIIas 3a7a4a: ecliu

10CJIeI0BATEIbHBIC 3HAYCHHS (DYHKIIMH, SBIISIOIIEHCS peieHneM 3aaaun Ko
i nuddepernuanbaoro ypasaenus Y =f(X,y) ¢ HauanbHbIME ycaoBuIMHA Y (x, )

=y, ,X=X, ,HaxoAsaTcd M0 METOAY Juiepa v, , =Y, +hf (x.,y,), T0 y, ,

ornpeenseMasl ypaBHeHueM Y'= x +VY, npHu y,=1%, =0 u 1are h=0,1 paBHo:

a) 11,
0) 2;

B) 1,2;
r) 1,3.

2. [1pu TedeHnn KUIKOCTU TI0 TPpyOaM, BOSHUKAET CIIEAYIOIas 3a/1a4a; METOJ0M
Diinepa nis auddepeHIuaIbLHOTr0 ypaBHEeHUS Y =Y-X ¢ HAaYaJIbHBIM yCIIOBUEM
x, =0;y, =15 Ha orpeske [0;1,5] mpu h=0,25 y, pasHo:

n) 2;

e) 2,28125;
a) 1,45;

0) 4,75275.



3. Ilpu TeyeHnu KUAKOCTU TIO TpyOam, BOSHUKAET CIeAyIollas 3ajayda: pu
MHTETPUPOBAHUHN METOAOM Diijiepa AU PpepeHnanbHOro ypaBHeHus y' =y-X ¢
HAYaJIbHBIM YCIIOBUEM x, =0, Yy, =15Ha otpe3ke [0;1,5] mpu h=0,25 A v,

paBHO:

a) 0,406;
0) 0,25;
B) 0,375;
r) 0,445.

4. IIpu npoexTupoBanue coruia JlaBans npubInKeHHOE 3HaYCHUE WHTETpaa

5
I xdx (momyarast N=5), BEIYKUCIEHHOE MO (hOPMYJIE JIEBBIX IPSIMOYTOJIbHUKOB,
0

paBHO:

a) 15;
0) 5;
B) 12,5;
r) 10.

5. [Ipu npoexktupoBanue cormia JlaBass, HCHOIb3YsS METOJI JIEBBIX

9
o dx
MPSIMOYTOJILHUKOB BBIYMCIIEH ONPEICIICHHBIA HHTErPAI .[ <2 (momaras n=4),
X+
1

KOTOPbIN NPUOJIU3UTEIBHO PABEH:

a) 1,5744;
6) 1,6024;
B) 1,1053;
r) 1,7845.

6. [Ipu npoektupoBanue cormia JlaBasus, npuOamkKeHHOE 3HAaUCHHE UHTErpalia

1

dx

J' i npu N=4, BEIYKUCIICHHOE 10 (popMyJie Tpamnenuu, paBHo:
+ X

0

a) 0,783;

0) 0,5;

B) 0,645;

r) 0,812.
7. ITpu npoektupoBanue coruia Jlapais, mpuOIMKEHHOE 3HAYCHUE UHTETpaia
1

dx
npu h=0,25 , BerauciieHHoe mo gopmysie CUMIICOHA, PaBHO:
< 1+ x?




a) 0,782;
6) 0,702;
B) 0,5;

r) 0,645.

8.I1po noctpoennu pyHKIMU, KOTOpas 0TOOpaXkaeT 3aBUCUMOCTb pacxo/ia rasa,
UHTEPIOAIUOHHBIA MHOTOWIeH Jlarpamka st pyHKuuid, 3a7aHHON TaOIUIHO

X ‘1 ‘2 ‘3 ‘5

y

1 ‘5 ‘14 ‘81
paBeH:

a) Ly(x) = x%-2x?+3x-1;

0) L,(X) = x*-2x3+3x?+5x;

B) L, (x) = x*+2x7+3x+5;
r) L,(X) = 5x- 1405 +81x>+1.

9. IIpo nocTpoeHuu PyHKIMH, KOTOpasi 0TOOpakaeT 3aBUCUMOCTh pacxoa rasa
1o Tabaue 3Ha4YeHUN (QYHKINH

X 0 1 2

y |3 |5 |8

COCTaBJIeHa Ta0JIMIIa KOHCYHBIX PA3HOCTCH:

X |y Ay |AY
0 |3
2
1 |5 1
3
2 |8

Torna npubamwkeHHOe 3HaYeHHE POU3BOaHON GyHKuu T "(X) =

%(Ayo +2'[T_1A2y0 +...j, e t= x—hxo , B Touke Xx=0,5 , paBHO

a) 2;



10. ITpo moctpoenuun GyHKIMU, KOTOpas 0ToOpakaeT 3aBUCMMOCTh pacxo/ia raza
HHTEPIOISAIMOHHBIA MHOTOUJIeH Jlarparka a1 QyHKIHUH, 3aJaHHON TaOuIen
3HAYECHUU

HUMECT BUA:

a) Ly(x) =x*+3x?+4,;

0) L,(x) = 12x*+4x?+6x;
B) L,(x)=2x>-12x+22;
2) L,(x) =x*4x+10.

7.2.4 IlpumepHbIii NepeYyeHb BONPOCOB JIS1 MOATOTOBKHU K 3a4eTy
1. IlonsiTHE anMpPOKCUMALIMU U TIOJIMHOMHUAJIBHOHN allpOKCHMALINH.
2. Cxema ['opHepa niisl BBIYMCIEHUS 3HAUEHUI MHOTOYJICHA.
3. [ToctanoBKka 3a1aun UHTEPIOAUPOBAHUS. [IOHATHS TOKATBHOMN U TI00ATBHOM
UHTEPIOJIALMH, SKCTPANOJIALMS.
4. JIuHeiliHas ¥ KBaJApaTUYHAsI UHTEPIIOJSALINS.
5. HTeprionsumoHHbIN MHOTOWIEH Jlarpanxa.
6. Koneunsle pa3HocTu U ee cBoicTBa. IHTepnonasunoHHble MHOTOWIeHa HploToOHa 1151
PABHOOTCTOSIIIMX Y3JI0B UHTEPIIOJIUPOBAHHUS.
7. CpeanexBaapatuuHoe npuonmxkenue pynkuuid. [lpocreitmas o6pabdorka
OMIIUPUYECKUX JAHHBIX METOOM HaMMEHBIINX KBAIPaTOB.
8. Metoa I'aycca pelieHus: CUCTEM JTMHEHHBIX YPaBHEHUI.
9. Metoabl utepanuii u 3erieNs PEUICeHUs] CUCTEM JIMHEUHBIX YPaBHEHHIA.
HeoOxonnMoe ycioBue cXOAUMOCTH METOJ1a UTEpaLIUi.
10. MeToa nNpOroHKH pelIeHNus CUCTEM JTMHENHBIX YpaBHEHUH.
11. HenuHeliHble ypaBHEHUS U 3TAIbl UX PELICHMUSL.
12. TlpubnuxeHHoe pellieHne HeJIMHEWHbBIX YPaBHEHUI METOJIOM JIEJICHHS MOTOJIaM.
13. PenieHne HeMMHENHBIX YpaBHEHUI METOI0M UTepaluil. JloctaTouHOE ycioBHE
CXOJIMMOCTH METOJ1a UTEepaLuu.
14. Meron HproTOHa 1151 pellieHNs HEIMHEWHBIX ypaBHEHUU. JlocTaToOuHOE yclioBUE
cxoauMocTu Metona HeroTona.
15. IlpubnmkeHHOe peleHrne CUCTEM HEJTMHEHHBIX ypaBHEHUH METOIOM UTEPALIU.
JlocTaTo4HOE yCIIOBHE CXOAUMOCTH METONA UTEPALIAM.
16. IlpubnmxeHHoe peleHne CUCTEM HeTMHENHBIX ypaBHeHU MeTo1oM HbloToHa.
17. IlocranoBka 3aaun audpepeHurpoBanusi. BeiBoa Gpopmysn 4ucieHHOro
Qg epeHTpoBaHUSL.
18. KoHEe4HO - pa3HOCTHBIE AIIIPOKCUMALIMM TIPOU3BOJHBIX.



19. IlocTaHOBKa 3a/1a4M YMCIEHHOTO MHTETPUPOBAHUS.

20. KBagpatypHbie GopMyJIbl MPSIMOYTOJBHUKOB, Tpanenuii 1 CUMIICOHA U UX
OLICHOYHbIE TOTPEIIHOCTH.

21. KBagparypuas dopmyna "aycca.

22. Ilpunuun PyHre npakTUuecKoro OlleHUBaHUsI OTPEIIHOCTEM.

23. TlocTaHOBKA 3a/1a4y PEIIEHUs] HAYaJIbHBIX 3a/1a4 J1J1s OOBIKHOBEHHBIX
muddepeHmanbHbIX ypaBHeHUH. Kinaccuukanus npubInkKeHHbIX METOIOB.

24. Metop nociaen0BaTeIbHbIX TPUOIKEHUN.

25. IlpocToii 1 ucTipaBJICHHBIN METOIbI Ditsiepa.

26. Meroas! PyHre-KyTra NIpon3BOJIBHOIO U YETBEPTOTO MTOPSIAKOB.

277. MHoOromaroBbleé METO/Ibl pEIIEHHs HauaIbHBIX 3a7a4 JUIsl OOBIKHOBEHHBIX
muddepeHIMaNbHBIX YpaBHEeHUH. Metoa Anamca.

28. MeTo bl TPOTHO3a M KOPPEKITHH.

29. [locTanoBKa 33729 peUICHUS KPACBBIX 3a4a4 JJIs1 OOBIKHOBEHHBIX
mubdepeHmanbHbIX ypaBHeHUH. Kinaccudukanus npubInKeHHBIX METOJIOB.

30. Metonbl CBEeIeHUS KPaeBbIX 3a7a4 K HAYAJIbHBIM.

31. MeTonabl KOHEYHBIX PA3HOCTEW U MPOTOHKH PEIICHUs KPAeBbIX 3a1ad.

7.2.5 IlpuMepHblii IepevyeHb BOMPOCOB /IJIsl MOATOTOBKHU K IK3aMeHY

He npenycMoTpeHo y4eOHbIM MIIaHOM

7.2.6. Meroauka BbICTABJIEHUSI OLEHKHM TNPpM  NPOBEAEHUH
MPOMEKYTOYHOM aTTeCTANNHU

3ayeT MPOBOAMUTCS MO TECT-OMieTaM, KaXIbli U3 KOTOpbIX coaepxut 10
TEOPETHUYECKUX TECT-3aJaHuil, IO3BOJSIOIINX OLEHUTh YPOBEHb YCBOEHUS
oOy4Jarormumucst 3HaHui, U 10 TpakTUYECKUX (CTaHIAPTHBIX W MPHUKIATHBIX)
TeCT-3aJIaHuH, BBISBISIONIUX CTENEHb COOPMHUPOBAHHOCTH YMEHHM U BJIaJICHUN.

Kaxxnp1il mpaBUIIBHBIN OTBET HA BOIMPOC B TECTE OLleHMBaeTcs 1 Oamiom,
MakcumabHOE KOJIUIecTBO HaOpaHHBIX OaioB — 20.

1. «3auTeHo» - BBICTABJISIETCS B TOM clly4ae, Korja oOOydYaroliuiics
JEMOHCTPUPYET 3HAHWE OCHOBHBIX Pa3/eloB MPOrpaMMbl U3Yy4aeMOT0 Kypca: ero
0a30BbIX MOHATUH W (PyHIAMEHTaJbHBIX MpoOJeM; MpuoOpen HeoOXOIUMBbIe
YMEHUSI U HABBIKK, OCBOWJI BOMPOCHI MPAKTUUYECKOTrO MPUMEHEHUS MOTYYEHHBIX
3HaHUW, HE [OMyCTHWJ (PAKTUYECKMX OHIMOOK TMpH OTBETE, JOCTATOYHO
NOCJIENOBATENBHO W JIOTUYHO H3JIaraeT TEOPETUYECKUN Marepuan, IOMycKas
JUIIb HE3HAUYMUTENIbHbIE HApYLIEHUS MOCJIEAOBATEIIbBHOCTH M3J0KEHHUS U
HEKOTOPbIE HETOYHOCTH (KOJIMYECTBO HAOpaHHBIX 0ajI0B HE MEHbIIE 15).

2. «He 3a4TeHO» - BBICTABISIETCS B TOM Ciydae, Korja oOydarouuiics
JEMOHCTPUPYET (PparMeHTapHble 3HAHHS OCHOBHBIX PAa3/E€JOB MPOTPaMMBbI
U3y4aeMoro Kypca: ero 0a30BbIX MOHATHH M (QyHIaMEHTAJIbHBIX Mpoliem. Y
HK3aMEHYEeMOro cjiad0  BBIpaXXE€HA CIOCOOHOCTH K  CaMOCTOSITEIIbHOMY
aHAJIMTUYECKOMY MBIIIJICHUIO0, UMEIOTCS 3aTPYJHEHUS B U3JIO)KEHUHM MaTepuara,
OTCYTCTBYIOT HEOOXOIUMbIE YMEHHSI U HABBIKU, JOMYIIEHbI TPyOble OUIMOKU U
HE3HaHHE TEPMUHOJIOTUH, OTKa3 OTBEYATh Ha JOMOJIHUTEIbHBIE BOIPOCHI, 3HAHUE
KOTOPBIX HEOOXOJUMO JIS TMOJYYEHUs MOJOKUTEILHOM OLEHKH (KOJIMYECTBO
HaOpaHHBIX 0aJI0B MEHbIIIE 15).



7.2.7 TlacniopT OLIEHOYHBIX MATEPHAJIOB

N /i1 KonTponupyemebie pa3aensl Koa konTponupyemoit HaunmenoBanue
(TemMbl) TUCHUTITAHBI KOMIICTCHIIUU OLIEHOYHOT'O CPEJICTBA
1 Mertoabl anmpokcumanuu|OK-10, OK-13, OIIK- 1 |Tecrt, 3amnuTa
byHKUIMi 71a00paTOPHBIX padoT
2 Mertonast pelieHus cuctem|OK-10, OK-13, OIIK- 1 |Tecr, 3amura
JIMHEHHBIX YPaBHCHHUH 71a00paTOPHBIX padoT
3 Mertonsl pemenuss HenmuHeiHbIX|OK-10, OK-13, OIIK- 1 |Tect, 3amuTa
YPaBHeIEHﬁ uo cnereMm 71a00paTOPHBIX padoT
HEJIMHEWHBIX ypaBHEHUN
4 UYucnennoe nuddepenmmposanue [OK-10, OK-13, OIIK- 1 |Tect, 3anura
71a00paTOPHBIX padoT
5 UucieHHOe WHTETPUPOBAHUE OK-10, OK-13, OIIK- 1 |Tecr, 3ammura
71a00paTOPHBIX padOT
6 [Tpubnmxennbie metoel|OK-10, OK-13, OIIK- 1 |Tecrt, 3amuTa
pelIcHHUsT HavajdbHBIX 3a/1a4 JJIs 71a00paTOPHBIX paboOT
OOBIKHOBEHHBIX
b depeHIMaNbHBIX ypaBHEHUI

7.3. Mertoanueckne MaTepuajbl, ONpeaessiiOINe TPOIETYPbHI
OLICHUBAHMS 3HAHMI, yMeHMIi, HABBIKOB U (MJIM) ONBITA 1eSITeIbHOCTH

TectupoBanue ocymecTBiaseTcsi, JUO0 MPU MOMOLIM KOMIIBIOTEPHOU
CUCTEMbI TECTUPOBAHHUS, JHOO C MCIOJIB30BAaHUEM BBIJIAHHBIX TECT-3aJaHUI Ha
oymaxxnom Hocutene. Bpems tectupoBanusi 30 MuH. 3aTeM OCYIIECTBIISIETCS
IpOBEpPKa TECTa SK3aMEHATOPOM U BBICTABJISIETCSI OLIEHKA COIVIACHO METOJUKU
BBICTABJICHUS OIICHKH TP MPOBEACHUH ITPOMEKYTOUHOMN aTTeCTaIUH.

Pemenne cTaHmapTHBIX 3a7a4 OCYIIECTBISETCS, JHOO TPH TOMOIIU
KOMIBIOTEPHOH CHUCTEMBl TECTHPOBAaHHs, JHUOO C HMCIOJH30BAHMEM BBIJAHHBIX
3ama4y Ha OymaxkHOM Hocutene. Bpems pemenus 3amad 30 muH. 3artem
OCYIIIECTBIISIETCSl TPOBEpPKA pEIIeHUs 3a7ad IK3aMEHATOPOM M BBICTABIIACTCS
OLICHKA, COIJIACHO METOJIWKH BBICTABIICHUS OIEHKA TPU TPOBEICHUU
IIPOMEKYTOYHOHN aTTECTALMH.

Pemenue mnpukiaaaHbIX 3agad  OCYLIECTBIAETCA, JHOO TPU MOMOIIU
KOMIIBIOTEPHOM CHUCTEMBbl TECTHPOBaHMs, JUOO C MCIOJB30BAHMEM BbIJAHHBIX
3ajad Ha OymakHoM HocuTene. Bpems pemenus 3amad 30 muH. 3atem
OCYILIECTBIISIETCSl TPOBEpPKa pEIIeHUsl 3a7ad IK3aMEHAaTOpPOM U BBICTABIIAETCS
OLIEHKA, COIVIACHO METOJMKHU BBICTABJICHUS OLEHKM TpU TPOBEIECHUU
IIPOMEKYTOYHOH aTTECTALNHU.

8 YYUEBHO METOJINYECKOE U HH®OPMAILIMOHHOE
OBECIHHEYEHHUE JUCHHUIIJINHBI)
8.1 Ilepeyenb y4eOHOW JUTEpATypPbl, HEOOXOAUMOM Jisl OCBOEHHS
AUCHHUTLTHHBI




1) Bepesun, U. C. Metoas! Beruucienuit / U.C. bepesun, H.I1. XXuakos. -
W3n. 2-e, crepeotun. - MockBa : ['ocynapcTBEeHHOE H3IATENBCTBO (PU3UKO-
MaTEeMaTH4YECKOU JIUTEPATYpPHl, 1962. - 464 C.: Ul
URL: http://biblioclub.ru/index.php?page=book&id=456944

2) Mapuyk, I'. 1. Metozp! BeuucauTeapHoi MatemaTuku / I'.1. Mapuyk;
pen. E. B. lllumkuH. - Mockga : Hayka, 1977. - 458 c. : w1, URL:
http://biblioclub.ru/index.php?page=book&id=457019

3) Metoauueckue yka3aHus ISl TIPOBEICHUS TPAKTUICCKUX 3aHSATHH T10
Kypcy '"UwucieHHble MeroAbl" Uil CTYIAEHTOB creunanbHoctd 160700
"IIpoekTupoBaHHE AaBHAIIMOHHBIX W PAKETHBIX JABUrareiei” odHoil (OpMBI
ooyuenmsi / Kad. mpuknmagHoit matematukw; Coct.. A. II. beipgun, H. B.
3aBap3uH, A. A. Cugopenko. - Boponex : ®I'bBOY BIIO "Boponexckuii
rocyapCTBEeHHBIN TexHudeckuit yausepcuret”, 2013. - 52 c. - 00-00; 29 k3.

4) YwucrneHHble METOABI B HMHXCHEPHBIX 3agadax :@ Yued. mocoOwe. -
Boponex : ®I'bBOY BIIO "BopoHEXCKHW TOCYyIapCTBEHHBIA TEXHUYECKUI
yauBepcutet", 2014. - 223 c. - 314-04; 250 k3.

5) Psbkckux, Bukrop MBanoBuu. CrienriaBbl MareMaTHKH. UuUCIICHHbBIC
METOAbl C TMPWIOKEHUSMH K 3aJayaM Ta30ruApoauHaMuKu. Teopwus
BEPOATHOCTEW M 3JIEMEHTHl MaTeMmartudyeckoil cratuctuku [Tekcr] : yueOHOE
nocobue / ®I'BOY BO "Boponex. roc. Texs. yH-1". - BopoHex : Boponexckuit
roCyJapCTBEHHBIN TEXHUYECKUN yHUBEpcUTeT, 2017. - 252 c. - bubmumorp.: c. 249
(11 masB.). - 69-71.

6) UucieHHble METOIBI [ DJIEKTPOHHBIN pecypc]| : METOUYECKUE YKa3aHUsI
K Ja0opatopHbiM paboTam Juisl CTYJIEHTOB chenuaibHoctd  24.05.02
«IIpoexkTupoBaHME AaBUALMOHHBIX M PAKETHBIX JBUTAaTENE» Bcex (opm
oOyuenust / ®I'BOY BO "Boponex. roc. texH. yH-T", Kad. npuxmanHoit
MaTeEMaTUKH M MeXaHuKH; cocT. : A. B. Psxckux, E. A. CobOomeBa, A. A.
XBoCTOB. - Boponex : DBOpOHEXCKHMU TOCYyHapCTBEHHBIM TEXHUYECKUU
yHUBEpcHUTET, 2021. - DieKTpoH. TeKkcToBbIe U Tpad. nanabie (348 KO).

8.2 IlepeyeHb MHGPOPMANUOHHBIX TEXHOJIOTHI, UCHOJIb3yeMbIX MPH
OCYNIEeCTBJICHMH 00pPa30BaTeJIBLHOI0 Mpolecca MO JAUCHHUIUINHE, BKJIKYAs
nepeyeHb JIMIEH3MOHHOTO TMPOrPaAaMMHOr0  o0ecmeYyeHusi, PecypcoB
HH(POPMAIMOHHO-TEJIEKOMMYHUKANMOHHOMI ceTH «AHTEepHETY,
COBPEMEHHbIX MPO(PecCHOHANBHBIX 0a3 [JaHHBIX M HHMOPMALMOHHBIX
CIIPABOYHBIX CHCTEM:

HaunmenoBanue nporpaMmMHoro ooecrieuenust | TUIl TUIIEH3UU

Microsoft Windows 7 Open License
Microsoft Office 2007 Open License
Adobe Reader Csoo6oauoe ITO

Maple v.17 Open License



http://biblioclub.ru/index.php?page=book&id=456944
http://biblioclub.ru/index.php?page=book&id=457019

[Tpodeccuonanbhpie 6a3bl TaHHBIX

Haumenosanue I1b/] DIIEKTPOHHBIN aJIpec pecypca
Hayunas siekTpoHHas OuOInoTeka http://elibrary.ru
DJeKTpoHHass OMOIMOTEYHAS CUCTEMA http://www.iprbookshop.ru/

IPRbooks

WNubopmaninoHHbIE CIIPABOYHBIE CHCTEMBI

HanmenoBanne MCC DIIEKTPOHHBIN aJIpec pecypca
MatemaTHuecKuid CripaBOYHUK dict.sernam.ru
Nudopmarnmonnas cucrema Math-Net.Ru

DONEKTPOHHBIN KaTaJIOT HAYYHOU OMOIMOTEKH:
https://cchgeu.ru/university/elektronnyy-kataloq/

9 MATEPUAJIBHO-TEXHMUYECKAS BA3A, HEOBXO/IUMAS J1JIsA
OCYHIECTBJIEHHUS OBPA30OBATEJIBHOI'O ITPOLECCA
HanmMenoBanne  crnenuaidbHBIX NOMEIIEHUM W MOMEUICHUM I

camocTosTebHOM padoTel Ne 307/2, 312/2.

Crenmanu3upoBaHHOE TMOMENICHWE [UIsl TPOBEACHHS  JIGKIIMOHHBIX
3aHATHI, OCHAIIEHHOE JIOCKOW, Y4YEOHbIMH  CTOJIAMH, CTYJbSIMH U
000pyI0BaHUEM JIJISl IEMOHCTPALIMHU HATJISIIHOTO MaTepuaia.

10. METOAUYECKUE YKA3ZAHUSA IJI1 OBYYAIOLIUXCH 110
OCBOEHMIO JUCHUIIJINHBI (MOAY JISA)

[To mucummnimae «YucCIeHHbIE METOIBD» YHUTAIOTCA JIEKIUH, TPOBOIATCS
nabopaTtopHbIie pabOTHI.

OcHOBOW W3ydYeHHUs JUCIHUIUIMHBI SBISIOTCS JICKIIMH, HA KOTOPBIX
u3JaralTcs Hanboyiee CYIIeCTBEHHBIE U TPYIHBIC BOIMPOCHI, @ TAKXKE BOMPOCHI,
HE Hallle e OTPAXKCHUsS B yueOHOU JIUTepaType.

JIabopaTopHblie paOOThI BHIOIHIIOTCS HA JIA0OPATOPHOM 00OpPYIOBAHHUH B
COOTBETCTBHHM C METOJUKAaMH, MPUBEIACHHBIMH B YKa3aHUSIX K BBITIOJHEHHUIO
pabor.

Bun yaeOHbIX
. JlesaTenpHOCTh CTyIeHTa
3aHATHU
Jlexus Hanucanne koHCIEKTa JEKIMI: KPAaTKO, CXEMaTUYHO, MOCJIEI0BATEIbHO

(UKCUpOBaTh  OCHOBHBIE  TIOJOXEHHS, BBIBOABI,  (DOPMYITHPOBKH,
000OIICHHS; ITOMeYaTh Ba)KHBIC MBICIH, BBIIEIATH KIIFOUEBBIE CJIOBQ,
TepMuHbl. [IpoBepka TEPMHUHOB, NMOHATHKW C MOMOILBI SHLIMUKIONEIUN,
CJIOBapeH, CIPAaBOYHHMKOB C BBIIMCHIBAHUEM TOJKOBAaHUW B TETPalb.
O6o3HaueHUEe BOIPOCOB, TEPMHHOB, MaTE€pUalIa, KOTOPHIE BBI3BIBAIOT



http://elibrary.ru/
http://www.iprbookshop.ru/
https://cchqeu.ru/university/elektronnyy-kataloq/

TPYAHOCTH, TIOMCK OTBETOB B pEKOMEHAyeMoW Juteparype. Ecmm
CaMOCTOSITENIPHO HE yJaeTcs pa3odpaTbcs B Marepuaie, HeoOX0IuMO
cOpMyIHpOBaTh BOMPOC W 33/1aTh NPENOJABATEII0 HA JICKIMH WIH Ha
MIPAKTUIECKOM 3aHSTUU.

JlaGopaTopHas
pabora

JlaGoparopHble  pabOTHI MO3BOJIAIOT ~ HAYYHUTHCA MPUMEHSITh
TEOPETUYECKHE 3HAHUsS, TMOJIyUCHHBIE HAa JIGKIMH TPU PEIICHUH
KOHKpPETHBIX 3afady. YroObl Haubosee palUoOHaIbHO U  MOJHO
WCIOJIb30BaTh BCE BO3MOXKHOCTH JIAOOPATOPHBIX ISl MOATOTOBKH K HUM
HE00XO0IMMO: ClelyeT pa300paTh JIEKIMIO [0 COOTBETCTBYIOIIEH TeMme,
O3HAKOMHUTCSI C COOTBETCTBYIOIIUM pa3/eioM YydeOHHKa, MpopadboTarb
JOTIONIHUTEJIBHYIO JINTEPaTypy W MCTOYHHUKH, PpEHIUTbh 3aJadyd U
BBITIOJTHUTH JIPYTHE MUCHMEHHBIC 3a/1aHUs.

CamocrosiTesnbpHas
pabora

CamocTosTenbHas paboTa CTyJEHTOB CIIOCOOCTBYET IITyOOKOMY YCBOGHUS
y4eOHOTO MaTepuana W Pa3BUTHUIO HABBIKOB  CaMOOOpPa30BaHMUSL.
CamocTosTenbHas paboTa mpearnoaaraeT ClieyIIne COCTaBISIOIUE:

- paboTa ¢ TekcTaMu: y4yeOHMKaMH, CIPABOYHUKAMH, JOMOJHUTEIbHOU
JTUTEPATypOi, a TaKkKe MPopadOTKa KOHCIIEKTOB JICKIIHIA;

- BBIIIOJIHEHUE JIOMAIIIHUX 33JaHUN U pacyeTOB;

- paboTa HaJl TeMaMH JIJIsl CAMOCTOATEILHOTO U3YUYCHHS;

- ydacTHe B paboTe CTyIEeHYECKUX HAyYHBIX KOH(PEPEHIINH, OMMMITHAT;

- IOATOTOBKA K MPOMEXKYTOYHOM aTTECTAIINU.

IToaroroBka k
IIPOMEKYTOUHON
aTTeCTalllU

I'oToBUTBCS K IIPOMEKYTOUYHOM ATTECTALMM CIEAYET CUCTEMATUYECKH, B
TE€YEHUE BCEero ceMecTpa. MIHTeHCUBHAs MOAIOTOBKA JOJKHA HAYaTbCs HE
[O3[IHEe, YeM 3a MECAL-NOoNTOpa [0 IMPOMEXYTOYHOM aTrTeCTaluu.
JlanHble miepes 3a4eToM Tpu JHs 3((eKTHBHEE BCEro MCIOIb30BAThH IS
IIOBTOPEHMS M CUCTEMAaTU3alluK MaTepuasa.




Jluer perucrpanuy usMeHeHU

/o

[IepeyeHb BHOCUMBIX U3MEHEHUI

Jlarta
BHECECHUS
U3MEHEHUU

Iloamuce

3aBEYIOIIETO

kadeapoi,

OTBETCTBECHHOMH 3a
peanuzaruto OITOIT

AKTyanu3upoBaH pa3fien 8.2 B 4acTH cocTaBa
HCIOJIb3YEMOT0 JTUIIEH3UOHHOTO
MIPOrpaMMHOTO 00€CTIeUeHHUsI, COBPEMEHHBIX
po¢eCCHOHAIBHBIX 0a3 TaHHBIX U
CIPAaBOYHBIX HH()DOPMAIIMOHHBIX CHCTEM

30.08.2018

AKTyanu3upoBaH paszien 8.2 B yaCTHU COCTaBa
UCIIOJIb3yEMOT0 JIMIIEH3UOHHOTO
MIPOrPaMMHOTO 00ecrieueH!s], COBPEMEHHBIX
npo¢eCCHOHAIBHBIX 0a3 TaHHBIX U
CIPaBOYHBIX WH(POPMAIIMOHHBIX CHCTEM

31.08.2019

AKTyanu3upoBaH pazjien 8.2 B 4aCTHU COCTaBa
HCIO0JIb3YEMOT0 JIMIEH3NOHHOIO
MIPOrPaMMHOTO OOECTIeUeHH s, COBPEMEHHBIX
npodeccHoHABHBIX 0a3 TaHHBIX U
CIPaBOYHBIX HH()OPMAIIMOHHBIX CHCTEM

31.08.2020

AKTyanu3upoBaH pazzen 8.1 B yacTu nepeyHs
y4eOHOU TUTepaTypbl, HEOOXOAUMOM st
OCBOCHHUSI JUCITUTUTHHBI,

AKTyanu3upoBaH pazjien 8.2 B 4aCTHU COCTaBa
HCIOJIb3YEMOTO JTUIIEH3UOHHOTO
MIPOrPaMMHOTO OOECTIeueHHsl, COBPEMEHHBIX
po¢eCCHOHANIBHBIX 0a3 TaHHBIX U
CIPaBOYHBIX HMH()OPMAIIMOHHBIX CHCTEM

31.08.2021

AKTyanu3upoBaH paszen 8.2 B yaCTH COCTaBa
UCIOJIb3yEMOT0 JIMLIEH3UOHHOTO
MIPOTPaMMHOTO 00eCIIeueH!s], COBPEMEHHBIX
npodeccuoHaNbHBIX 0a3 TaHHBIX U
CITPaBOYHBIX I/IH(i)OpMaHI/IOHHBIX CHUCTEM

31.08.2022

AKTyanu3upoBaH pazjien 8.2 B 4aCTHU COCTaBa
HCIOJIb3YEMOT0 JTUIEH3NOHHOTO
MIPOrPaMMHOTO OOECTIeUeHHsI, COBPEMEHHBIX
npo¢eCCHOHAIBHBIX 0a3 TaHHBIX U
CIPAaBOYHBIX MH()DOPMAIIMOHHBIX CHCTEM

31.08.2023




