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1. Ileau ocBOEHHS JUCHHUILIHHBI

K 0CHOBHBIM 1€JISIM OCBOEHUS TUCHUIIINHBI «UUCIIEHHBIE METOABI» CIENY-
€T OTHECTH:

- BOCIIUTaHME y CTYIE€HTOB OOIIe MaTeMaTHUECKON KYJIbTYpHI;

- IpUOOpPETEHUE CTYAEHTAaMHU ILIMPOKOI0 Kpyra MaTeMaTH4YEeCKUX 3HaHUM,
YMEHUH U HaBBIKOB;

- pa3BUTHE CIIOCOOHOCTU CTYACHTOB K HMHAYKTHBHOMY M JE€IyKTHUBHOMY
MBIIUIEHUIO HAPAY C Pa3BUTHEM MAaTEMaTUYECKON MHTYUILINH;

- YMEHHE CTYJACHTAMH pa3BUBATh HABBIKM CAMOCTOSATEIBHOTO H3Y4YCHHS
y4eOHOM M HAay4YHOH JIMTEPATypbl, COJIEpKAILIECH MATEMAaTHUYECKUE CBEICHUS U pe-
3yJIbTaThL;

- IOJITOTOBKY CTYACHTOB K JESTEIIbHOCTH B COOTBETCTBUU C KBATH(PHUKAIU-
OHHOH XapaKTEpUCTUKON CHEHUAINCTa, B TOM 4Hcie (OPMUPOBAHUE YMEHHUM HC-
I10JIb30BaTh OCBOEHHBIE MAaTEMaTHUYECKUE METOJIbl B MPOPECCUOHANBHOMN J1eATEb-
HOCTH.

K 0CHOBHBIM 3a7a4aM OCBOCHMS JUCUUIUIMHBI « UMCIIEHHBIE METOIBD) ClIE-
ZyeT OTHECTH:

- OCBOCHHUE CTYJEHTaMH OCHOBHBIX MOHSTHHA, METOJO0B, (HOPMUPYIOIIUX OO0-
HIyI0 MaTeMaTUYECKyH IOATOTOBKY, HEOOXOIMMYIO JUIsl YCIIEIIHOTO pPELICHUs
NPUKJIAJAHBIX 337124,

- (hopMupoBanue y cTyleHTa TpeOyeMoro Habopa KOMIETEHIIUMA, COOTBET-
CTBYIOIIMX €0 CHEUAIBHOCTA U 00ECIEeUNBAIOIIMX €r0 KOHKYPEHTOCIIOCOOHOCTh
Ha PbIHKE TpyAa.

2. Mecro aucuumiaudbl B cTpykrype OOII cnenunaaurera

JucuniuinHa «YuCIIeHHbIE METOABDY OTHOCUTCS K DJIEKTUBHBIM JIHCLIMIUIK-
HaM. «YucieHHble METOAB» B3aUMOCBA3aHA JIOTMYECKM M COAECPIKATEIBHO-
METOJMYECKH CO CIEAYIOIMUMHA JUCHUIIMHAMU U npakTukamMu OOIT:
- Undopmarnka 1 0OCHOBBI IPOTpaMMHUPOBAHUS;
- MartemaTtuka,
- CTpouTenpHas MEXaHUKA MAILINH;
- MeTo1 KOHEUHBIX AIEMEHTOB
- BeruucnurenbHas MEXaHHKA;
- [IporpaMmMHBIE KOMIUIEKCHI HHKEHEPHOTO aHAJIN3a B MEXAHUKE;
- [IpakTUKyM 110 BEIYMCIIUTEIILHON MEXAHUKE,;
- MareMarnyeckoe MOACIMPOBAHUE TPAHCIIOPTHO-TEXHOJIOTMYECKUX
CPEACTB,



3. IlepedeHb IUIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHH MO JIMCHMILINHE,
COOTHECEHHbIEe € IIAHNPYEMbIMH Pe3yJbTaTaMHM OCBOEHHsI 00pa3oBaTeIbHOU
NporpaMMbl

B pe3ynbTaTe 0CBOCHUS TUCHUILTUHBI Y 00y4aroMuXcst POPMUPYIOTCS CIEIYIOLTNE
KOMITETEHIIUU U JIOJDKHBI OBITH JIOCTUTHYTHI CIEIYIOUIUE PE3YJIbTaThl 00y4YeHUS

KakK 9Tall @OpMHpOBaHHH COOTBCTCTBYIHOIIHUX KOMHCTCHHHﬁ:

Kon B pe3yabTare ocBoeHus 00-
KOMIIETEHIIUN | Pa30BaTeIbHOI Nporpam-
MbI 00Y4YAIOIIUIICS T0JIKEH

00J1a1aTH

IlepeyeHb MJIAHMPYEMBbIX Pe3yJIbTATOB
0o0yueHHsI MO JUCIHUILJIMHE

VK-1 CnocoOeH OCyIIECTBISITh
KPUTHYECKHI aHAJIU3 IPO-
OJIEMHBIX CUTYAIIHid HA OCHO-
BE€ CUCTEMHOI'0 I0IX0/Ia, BBI-
palaThIBaTh CTPATETHIO JCH-

3HATh:
® aKTyaJIbHbIC MPOOJIEMBI COBPEMEHHOIO HAy4YHO-
r0O W TEXHUYECKOro pa3BuTHs, (urocodcekue
po0JIEeMbl  CaMOPa3BUTHSI U CaMOpEaTH3alluK
4enoBeka B 00JAaCTH MAaTEeMAaTHKA W TEXHHYC-

CTBUH CKHX HayK
yMeTh:

MallHIO
BJIAeTh:

SUPOBATH PE3YJIbTATHI U JACJIaTh BHIBOABI

4. CTpyKTYypAa U coAeprKaHue TUCHHUILINMHBI

OO6miast TpyA0€MKOCTh JUCIMIUIMHBI COCTABJISET 4 3a4eTHBIC €IUHUII, T.C.
144 axanemMudeckux vaca (M3 HUX /2 4aca — caMOCTOsITeNIbHAs paboTa CTyJACHTOB).

Pazpenbr nuctuurnimunbel «YucneHHbIE METOABDY M3YyYalOTCsl HA BTOPOM Kypce
B YETBEPTOM CEMECTpE.

[Ipu sTom Ha nexuuu otBoautca 18 yacos (1 wac B Henmemnio), Ha MpaKTUYe-
CKHe 3aHATHsA 0TBOaUTCS 54 vaca (3 yaca B HeJleNi0), Ha CAaMOCTOSITCIIBHYIO paboTy
— 72 gaca.

CTpykTypa U cofep’KaHUe TUCIUTIINHBI « UMCICHHBIE METOABD» M0 CPOKaM
U BUJaM paboThl OTpakeHbl B [Iprmtoxenun 3.

Conep:xanue pa3aesoB JUCHUIINHbBI

Tema 1. Briuucnenue ¢pyHKUMA, aOCONIOTHBIE U OTHOCUTENIbHBIE MOTPEI-
HOCTHM MX BBIYMCIICHUS. BbluncieHne onpeneneHHbix HHTerpanoB. KeagparypHsie
(bopMyIibl CpeAHUX MPSAMOYTOJIBHUKOB, Tpaneuui, CUMIICOHA.

Tema 2. YucneHHoe pellleHHE HETUHEWHBIX YpaBHEHUI. MeTo bl TOCIe10-
BaTEJIbHOTO YTOYHEHUS 3HAUYEHUs KOpHs (uTepanuil, HproToHa) u 1eneHus otpeska
nonojiaM. OneHKa MOrpemHOCTH PEeIEHUSI.

Tema 3. Pemenue cuctem JIMHEWHBIX anreOpandecKux ypaBHeHHd. MeToa
I"aycca. ITtepauimOHHBIE METOIbI PEIIEHHUS.

® a0CTPAaKTHO MBICIIHTh, 0000IIaTh, CUCTEMATU3H-
poOBaTh M aHAJIM3UPOBATh MOJYYCHHYIO WH(OP-

® HaBbIKaMH Ha OCHOBC OCBOCHHSA OCHOBHBIX ITO-
JIO)KCHPIfI, 3aKOHOB YHCJICHHBIX MCTOJOB aHaJIH-




Tema 4. HWurepnonupoBaHue TaOMMYHO 3anaHHBIX (GyHKIuUM. JluHeitHas
uHTepnosiuua. Uarepnonsaunonssiii noaunom Jlarpamxka. Kyouueckue criiaifHbi.

Tema 5. Anmpokcumanus TaONIMYHO 3aJaHHBIX (YHKIMA METOI0M
HaNMEHBIINX KBAJIPATOB.

Tema 6. Pemienne 3agaun Komm niisi 00bIKHOBEHHBIX AU depeHInaIbHbIX
ypaBHEHUH nepBoro nopsaka. Meron Dinepa, MoaupUIIMpPOBaHHBIN MeTO Ditie-
pa, meton Pynre-Kytra. Pemenue 3amaun Ko as oObIkHOBEeHHBIX AuddepeH-
LMAJbHBIX YPABHEHUI BBICIIUX MOPSIAKOB U HOPMAJIbHBIX CUCTEM OOBIKHOBEHHBIX
muddepeHIMaTbHBIX YPaBHEHUI.

5. 06p330B3TeJILHLIe TEXHOJOTUU, MPUMEHAECMBIC TIPH OCBOCHMU NUCIHMILIN-
HBbI

Meroauka npenojaBaHusl IUCUUILIMHBI «HUCIEHHBIE METOMB» U peann3a-
111 KOMIIETEHTHOCTHOI'O MOJAX0/1a B U3JI0KEHUH M BOCIIPHUATUH MaTepHaia peay-
CMATPUBAIOT HCIIOJIb30BAHUE CJEAYIOIIMX AaKTUBHBIX M HMHTEPAKTHBHBIX (HOpM
MPOBEJECHUS TPYNIOBBIX, UHIUBUAYAIbHBIX, ayIUTOPHBIX 3aHATHUI B COYETAHUHU C
BHEAYIUTOPHOM paboTOi ¢ 1enblo GOPMUPOBAHUS U Pa3BUTHUS MPOPECCHOHATb-
HBIX HaBBIKOB, 00Yy4aIOIIUXCS:

— 3alllUTa U UHIUBUYaJIbHOE O0CYKIEHHUE BBINOIHIEMbIX 3TAIOB PACUETHO-
rpaduyeckux pador;
UTOTOBbII KOHTPOJIb COCTOMT B K3aMEHE 10 YUCJIEHHBIM METOJIaM C YYETOM pe-
3yJbTaTOB BBIMOJIHEHUS! CAMOCTOSTENBHBIX PadoT.

VY aenbHbI BEC 3aHATUN, NPOBOAMMBIX B MHTEPAKTHBHBIX (pOpMax, Ompese-
JIEH TJIaBHOM I1€JIbI0 00pa30BaTeIbHONW MPOrpaMMbl, OCOOCHHOCThIO KOHTHHTEHTA
OOy4YaroIIMXCS U COJEpP)KAaHUEM JIUCUUILTUHBI «YHUCIEHHbIE METOIbD» U B LIEJIOM
no aucuuIuinHe coctaBisieT 50% ayAuTOpHBIX 3aHATHI. 3aHATHS — JEKIMOHHOTO
THUIIAa COCTABIISIOT 25 % OT 00BbeMa ayTUTOPHBIX 3aHITHM.

6. OueHouHble cpeacTBa /sl TEKYIIEro KOHTPOJIS yCIeBaeMOCTH, MPOMEXKY-
TOYHOH AaTTeCTAIMU MO MTOTaM OCBOEHHS [UCHUIUIMHBI W Yy4eOHO-
MeToIH4YeCcKoe o0ecreueHne CAMOCTOATEIHLHOH PadoThI CTY/IEeHTOB

B nporiecce o0yueHust Ha TPEThEM KypCe MCIOJIb3YIOTCS CIEIYIONIUE Olle-
HOYHBIE (POPMBI CAMOCTOSITEILHOM PabOThI CTYIEHTOB, OIICHOYHBIE CPEICTBA Te-
KYILIETO KOHTPOJISI yCIIEBAEMOCTH U ITPOMEKYTOUYHBIX aTTECTALIAN:

B ueTrBepTOM cemecTpe
- IBe pacyeTHO-rpaduyeckue padboThl

PacueTrHo-rpaduueckas padora Nel

Kpatkoe congepxanue padbOThI:

HucnieHHOE pellleHue TUIIOBBIX MH)KEHEPHBIX 3aJa4: BBIUMCIICHUE ONPEIACICHHBIX
VHTETPAJIOB, PELICHUE HEJIMHEHHBIX YPAaBHEHUM, PEIICHUE CHUCTEM JIMHEHMHBIX aJl-
reOpanyeckux ypaBHEHHUH, pelIeHHe 3aJad HUHTEPHOSUUU M allpOKCHUMAIUU

GyHKITHA.



PacuerHo-rpadguyeckast pabora Ne2

Kpatkoe conepxanue paboThI:
YuclieHHOe MHTErpupoBaHue OOBIKHOBEHHBIX U depeHInanbHbIX YpaBHEHUI
MEPBOT0 MOPSJIKA U CUCTEM OOBIKHOBEHHBIX AU depeHIInaIbHbIX YpaBHEHUH.

OlLieHOYHBIE CPEACTBA TEKYIIEr0 KOHTPOJS YCIEBAEMOCTH BKIIIOYAIOT KOH-
TPOJIbHBIE BOIIPOCHI U 3aJIaHKs B (popMe OJIAaHKOBOT'O TECTUPOBAHUS JIJII KOHTPOJIS
OCBOECHUS 00yUYaIOIUMUCS Pa3eiI0B AUCIUILINHEL, pruem PI'P.

OOpa3iel TECTOBBIX 3amaHuid, 3aganuii PI'P, KOHTpOIBHBIX BOMPOCOB U 3a-
JTAHUHW 71 TIPOBEACHHS TEKYIIETO KOHTPOJISI, OMIIETOB K 9K3aMEHY NMPHUBEIICHHI B
[Tpunoxxenun 2.

6.1. ®oHI OLIEHOYHBIX CPEJACTB AJIsl MPOBeJAeHHUsI MPOMEKYTOUHOI
aTTecCTAlUU O0YYAIOIIUXCS MO0 TUCHUIINHE « UMC/IeHHbIEe METOAbD)

6.1.1. [lepedyeHb KOMIETEHIINI C YKa3aHUEM ATANoB UX (POPMUPOBAHUS B MIPOIIEC-
CE€ OCBOCHHUSI 00Pa30BATEIBHON MPOTPAMMBI.
B pesynbTaTe 0CBOCHUS TUCHUTIIUHBI (POPMUPYIOTCS CIEAYIONMEe KOMIIETEHIIUN

Kona B pe3yabTare ocBoeHUs1 00pa30BaTeJIbHON MPOrpaMMbl 00y4alouIuiics
KoMnerenuun OJIKeH 00J1a1aTh
YK-1 Crioco0eH OCyIIeCTBIATh KPUTUYECKUH aHAIIU3 MTPOOJIEMHBIX CUTYallui Ha
OCHOBE CUCTEMHOI'0 I0JIX0/1a, BbIpa0aThIBaTh CTPATETUIO AEHCTBUI

B mporecce ocBoenust 00pa3oBaTENbHON MPOTrpaMMbl JTaHHBIE KOMIIETECH-
UM, B TOM YHCJIE UX OTACNbHbIE KOMIOHEHTHI, (POPMHUPYIOTCS MOITAMTHO B XOJE
OCBOEHUSI O0YyYaIOIUMUCS AUCIUILINH (MOAYJeH), MPaKTHK B COOTBETCTBUU C
y4eOHBIM TUIAHOM U KaJIEHJapHbIM rpagukoM yueOHOTO mpolecca.

6.1.2. Onucanue noka3aresieil 1 KpUTepHeB OLIEHUBAHUS KOMIIETEHIMI,
(hopMuUpPYyeMBIX 110 UTOTaM OCBOEHUS AUCIHUIIUHBI, ONICAHUE
IIKAJ OlleHNBAHUSA

[TokazaTenem OIeHUBaHUS KOMIIETCHIIMN Ha Pa3jM4HbIX dTanax ux Gopmu-
pPOBaHUS SBJSETCS JOCTHKEHUE O0YUYaIOIUMHUCS TUIAHUPYEMBIX Pe3yJIbTaTOB 00Yy-
YEHHUS 110 JUCLUIUINHE.

YK-1 Cnoco0eH ocymecTBJISITh KPUTHYECKH aHAJIM3 NPOOJIEeMHBIX CUTYallUil HA OCHOBE CH-
CTEeMHOI0 NOAX0/1a, BLIPA0ATHIBATH CTPATETHIO JIeiicTBUIi

Kpurepun ouennBanus

IToxa3zarTenn
2 3 4 5




3HATh:
aKTyabHbIC
poOJIeMBI  CO-
BPEMEHHOTO
HAy4YHOTO u
TEXHUYECKOTO
pa3ButHs, u-
nocodckue
mpoOJieMbl  ca-
MOpa3BUTHS U
caMmopeannsa-

LMK YeJIOBEKa B
obiacT Marte-
MaTUKd M TeX-
HUYECKUX HAYK

OOyvarommiicst  jie-
MOHCTPUPYET  MOJI-
HOE OTCYTCTBUE WJIU
HEJOCTAaTOYHOE CO-
OTBETCTBHC 3HAHUH

KOHTPOJIHPYEMBIX
pa3fesioB  MaTema-
TUKHU:

HE CIIOCOOEH apry-
MEHTHUPOBaHHO U
II0CJIEI0BATENBHO
U3j1arath Marepua,
HCIIPAaBUJIBHO OTBC-
YaeT Ha JIONOJIHH-
TCJIBHBIC BOITPOCHI
WIN 3aTPyIHSETCS C
OTBETOM

OO0yyvarormmiics
J€MOHCTPUPYET
HEIOJIHOE COOTBET-
CTBHE 3HAHUU TPO-
rpaMMe:
JIOTMTYCKaIOTCs
OLLMOKH, MPOSIBIISI-
€TCsl HeJI0OCTaTOu-
HO€, ITIOBEPXHOCT-
HOE 3HaHHE TeO-
pUH, CYyTH METO-
noB. Jlns nonyue-
HUS IPABUJILHOTO
oTBeTa TPeOyIOTCS
YTOYHSIIOIIME BO-
MIPOCHI.

OO0yyvarormmiics
JTEMOHCTPHUPYET
JIOCTAaTOYHO
IyOOKHE 3HaHUS
KOHTPOJIUPYEMBIX
pasnenoB JIUCIH-
IUIMHBI, OTBEYAET
Ha BCE BOIPOCHI, B
TOM 4YHCIEC JIO-
MOJIHUTENbHEIE. B
TO K€ Bpems IMpHU
OTBETE JOIYyCKaeT
HECYIIECTBEHHBIE
MOTPEITHOCTH WITH
JlacT HEIOCTaTOY-
HO IIOJHBIE OTBeE-
TBI

OO0yyvarommii-
Csl IEMOH-
CTPUPYET MOJI-
HOE COOTBET-
CTBHE 3HAHUM
nporpamMmme
JHUCLUILINHEL,
JIOTUYHO U ap-
TYMEHTHPO-
BaHHO OTBEYa-
€T Ha BCE BO-
MPOCHI, B TOM
YHCIIe TOMOI-
HUTEIILHBIE,
MMOKa3bIBACT
BBICOKUH ypO-
BEHb TEOPETHU-
YeCKOH IIOATr0-
TOBKHU

yMeThb:
aOCTPaKTHO
MBICITUTB,
0000111aTh, CH-
CTEeMaTH3UPO-
BaTh W aHAJIH-
3UpPOBATh IIOJTY-

OOGyuaromumiics mo-
Ka3bIBaeT HEJ0CTa-
TOYHOE YMEHUE
HIPUMEHSTHh TEOPUIO
K PEILEHUIO Ipeiia-
raeMbIx 3a1ady, J10-
IIyCKaeT rpyoblie

OO6yuarommiics
JEMOHCTPUPYET
HEIIOJIHOE COOTBET-
CTBUE CIEAYIOINX
YMEHUU: pEelICHUE
3a/1a4, yMEHHE
II0JIB30BATHCS pas3-

OO6yuarommiics
JEMOHCTPUPYET
YaCTUIHOE COOT-
BETCTBHE CIIEY-
FOLIUX YMEHUN:
MIPUMEHSITh T€O-
peTuyecKue Me-

OO6yuarommii-
sl IEMOH-
CTpUpyeT
YMEHUE MPH-
MCHSATH TECO-
PHIO K periie-
HUIO TIpeJia-

YEHHYIO WH- | OIIMOKY NIPH pellie- | JIMYHBIMU MaTeéMa- | TOJBI K PEIICHUIO | TaeMbIX 3aj1a4,

dhopmaruto HHH 3a7a4 UJIH BO- THYECKUMH METO- 3a7a4. YMEHUs MPABWIBHO U
o011e pernieHus 3a- namu. B pemienun | 0oCBOEHBI, HO J0- MOJTHO CTPOUTH
Ja4 OTCYTCTBYIOT, 3a/1a4 MOT'YT CO- MyCKalOTCs He- pertieHus: Ma-
HENPaBUIBHO OTBE- | JEp)KaThCs IpyOble | 3HAUUTETbHBIC TEeMaTHYCCKUX
JaeT Ha JOIOJIHHU- OIIUOKH, MPOSIBIISA- | OIMIMOKHU, HETOU- 3agad. Cso-
TeJbHBIE BOTIPOCHI, eTCs HeI0CTaTOY- HOCTH, 3aTpyAHe- | OOJHO omepu-
CBSI3aHHBIC C U3Y- HOE YMEHHE MpH- HUS TIPH PEIICHUN | pyeT mpHoope-
YaBIIMMUCS B Kypce | MEHSTh TEOPHIO K 3a7a4, HE BIIUS- TEHHBIMU
MaTEeMATHYECKUMH | PEIICHUIO Mpe/jia- | IONIMe HAa OOMIMA | YMEHUSIMH,
METOJIaMH U MOJIC- raeMbIX 3aJ1ad. XO/JI peuIeHHs MPUMEHSET UX
JISIMU WU 3aTPY/- B CUTYaITUIX
HSIETCSI C OTBETOM. MTOBBIIICHHOM

CIIOKHOCTH.
BJIA/IETh: OOyuarommiics He OO6yuarommmiics OOGyuarommiics OO0yuarommmii-

HaBBIKAMH Ha
OCHOBE OCBOE-
HHS OCHOBHBIX
MMOJIOKECHHUH, 3a-
KOHOB YHCJICH-
HBIX MECTOI0B
aHAIN3UPOBATH
pe3yiabTaThl U
JIeTIaTh BHIBOIBI

BlaJeeT UM B CO-
BEPILIEHHO HEI0CTa-
TOYHOM CTETICHH
BIajIceT

HaBBIKAMH Ha OCHO-
BE OCBOCHHS OCHOB-
HBIX II0JI0XKECHHUM,
3aKOHOB YHCJICHHEIX
METOJIOB aHAJIN3HU-

BJIaJI€€T MaTeMa-
THYECKAMHU METO-
JlaMU B HETIOJIHOM
o0beme, moImycKa-
IOTCS 3HAUUTEIb-
HbI€ OIKUOKHU, TIPO-
SABIISICTCS HEIOCTa-
TOYHOCTb BIIaJie-
HUS HaBBIKAaMU Ha

YaCTUYHO BIaJEET
HaBBIKAMHM Ha OC-
HOBE OCBOEHUS
OCHOBHBIX II0JIO-
JKEHMI, 3aKOHOB
YHCICHHBIX METO-
JIOB aHAJIU3UPO-
BaTh PE3YJIbTAThI
U JeJ1aTh BBIBOBI,

cs B ITOJTHOM
00BeME BiIaze-
€T HaBBIKAMU
Ha OCHOBE
OCBOCHUS OC-
HOBHBIX ITO-
JIOJKEHMI, 3a-
KOHOB YHC-
JICHHBIX METO-




pOBaTh PE3yJIbTATHl | OCHOBE OCBOCHUS HaBBIKM OCBOEHBI, | OB aHAJIU3U-
U JIeTIaTh BBIBOJbI OCHOBHBIX TOJIO- HO JIOMYCKAaloTCS | poBaTh pe-
YKEHUM, 3aKOHOB HE3HAUYUTENIbHbIC | 3YJIbTAThl U
YHUCIIEHHBIX METO- | OLIMOKH, HETOU- JIeJIaTh BBIBO-
JI0B aHAJIU3UPOBATh | HOCTH, 3aTPy/AHE- | b, CBOOOIHO
pe3yNbTaThl U Je- HUS TIPU aHAJIU- IPUMEHSIET
JIaTh BBIBOJIBI. TUYECKUX OTEpa- | MOJYyYCHHBIC
USIX, IEPeHoce HaBBIKU B CH-
yMEHUH Ha HO- Tyarusx mo-
BbI€, HECTAH/IapPT- | BBIILICHHOM
HbIE CUTYaIIUH. CJI0KHOCTH.

[lxana OLCHUBAHUS PC3YJIbTATOB HpOMC)KYTO‘IHOfI aTTeCTalluu U €€ OIIncCa-
HUeE.

dopMa IPOMEKYTOYHOM ATTECTALMM: IK3aMEH.

[TpomexxyTouHas aTrecranus odydaromuxcs B popMe 3K3aMeHa MIPOBOAUTCS
MO pe3yjbTaTaM BBIMOJHEHHUSI BCEX BUJOB Y4eOHOU pabOThI, MPEAyCMOTPEHHBIX
y4€OHBIM IIJIAHOM IO JAHHOW JUCUMIUIMHE, TPU 3TOM YUYUTHIBAIOTCS PE3yJIbTAThl
TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH B Te€ueHUE cemecTpa. OleHKa CTENeHU JOCTH-
YKEHUsT OOyYalolMMUCS TUIAHUPYEMBIX PE3yJbTaTOB OOYUYEHMS MO JAUCIUILINHE
MPOBOJIUTCS MPEMOAABATEIEM, BEAYIINM 3aHATHS MO JUCIUILIMHE METOIAOM JKC-
MEPTHOU OLIEHKHU. [0 mToraM mpoMeXKyTOYHOW aTTECTALMU IO AUCLUIUINHE BbI-
CTaBJISIETCSI OLIEHKA «OTJIIMYHO», «XOPOIIO», «YJIOBJIETBOPUTEIBHO» WU «HEYHO-
BJICTBOPUTEIILHOY.

HIxaJya oneHUBaAHUA Onucanne

BoinonHensl Bce BHUABI y4eOHOH pabOThI, MPEayCMOTPEHHbBIE
y4eOHbIM T1aHOM. CTYIEHT JeMOHCTPUPYET COOTBETCTBUE 3Ha-
HUMN, YMEHUI, HaBbIKOB OKa3aTelsiIM, IPUBEIECHHBIM B TaOIu-
1ax, ONepupyeT NPUOOPETEHHBIMU 3HAHUSAMHU, YMEHHIMH,
HaBbIKaAMH, IPUMEHSET UX B CUTyalUsX IOBBIIMICHHON CIOKHO-
ctu. [Ipu 3TOM MOTYT OBITH AONYIIEHBI HE3HAYUTEIbHBIE OLINO-
KM, HETOYHOCTH, 3aTPYJHEHUS IIPU NIEPEHOCE 3HAHUN U YMEHUI
Ha HOBBIC, HECTAHIaPTHBIC 3aa4H.

OTIIMYHO

BeimonHensl Bce BHIBI yueOHOW palboThI, MpeayCMOTPEHHbIE
yueOHbIM Tu1aHOM. CTYZIeHT IeMOHCTPUPYET COOTBETCTBUE 3HA-
HUM, yMEHUI, HABBIKOB OKA3aTeJsAM, NPHUBEICHHBIM B TaOJIH-
Xopomo 1[aXx, OINEepUpyeT MNPUOOPETEHHBIMH 3HAHUSMHU, YMEHHUSIMH,
HaBbIKaMU. B TO ke BpeMms IpU OTBETE JOIMYCKAaeT HECYyIle-
CTBEHHBIE TOTPELIHOCTH, 33Jaud pellaeT ¢ HeJouYeTaMH, He
BIIMSIOIIMMU Ha OOIIMN X0/ PEeLIeHHUS.

BeimonHensl Bce BHIBI yueOHOW paOOThI, MpenycMOTpEHHbBIE
Y 10BIETBOPUTEITBEHO y4eOHbIM TU1aHOM. CTYIEHT IeMOHCTPUPYET COOTBETCTBUE 3HA-
HUM, yMEHUI, HABBIKOB MOKA3aTelsIM, MPUBEICHHBIM B TaOIH-




1[aX, OMNEpHpyeT MNPUOOPETCHHBIMH 3HAHUSMH, YMEHUSIMHU,
HaBbIkamMu. Ho moKka3pIBaeT HeryOOKHe 3HAHUS, TIPU OTBETE HE
JIOMYCKaeT TpyObIX OMIMOOK WM TPOTUBOPEUHH, OJHAKO B
(OpMYJIHMPOBaHUU OTBETa OTCYTCTBYET IOJDKHAS CBS3b MEXIY
aHAJIM30M, apryMEHTAIMeH U BBIBOJIAMU, B PEIICHUU 3a7a4 MO-
T'YT COAEPIKATHCS TpyObIie OmMOKH. [[yIs mosrydeHus mpaBUIIbHO-
r'0 OTBETa TPEOYIOTCS YTOUHSIOMINE BOIIPOCHI.

He BoimonHeH oauH wim 0oJiee BUIOB YI€OHOUW pabOTHI, IpeIy-
CMOTPEHHBIX y4eOHBIM TIaHOM. CTYIEHT JEMOHCTPUPYET He-
MOJIHOE COOTBETCTBHUE 3HAHHMM, YMEHUM, HABBIKOB MOKA3aTEIIsM,
HeynoBnerBopurtenbHO MIPUBEJICHHBIM B Ta0JIMIIAX, JOMYCKAIOTCS 3HAYUTEIBHBIC OLITHO-
KM, MPOSIBISIETCS OTCYTCTBUE 3HAHUM, YMEHUH, HABBIKOB T10 psi-
Jly TOKa3aTesed, CTYJACHT UCIbITHIBACT 3HAYUTEIbHBIC 3aTPY/I-
HEHHUsI IPY ONIEPUPOBAHUN 3HAHUSIMU U YMEHUSIMU.

@oH/IbI OLIEHOYHBIX CPEICTB NMpeACTABJEHbI B IPUJIOKEHNH 2 K padoueil
nporpamme.

7. YueOHO-MeTOAUYeCKOe U HHPOPMALIMOHHOE o0ecneyeHne JUCHUIINHbI
a) OCHOBHAsI JIMTepaTypa:

1. YucnieHHble METOABI : YUEOHUK U MPAKTUKYM AJig By30B / Y. I'. [TupymoB
[t np.] ; mox pemakuuert Y. I'. IlupymoBa. — 5-¢ uzn., mepepad. u gom. —
Mockga : UznarenbctBo FOpaiit, 2021. — 421 ¢. — (Bricmiee oOpazoBaHue).
— ISBN 978-5-534-03141-6.

URL: https://urait.ru/bcode/468650

0) JOMOJIHMTEJIbHAS JIUTEepaTypa:

1. 3anmusnsk, B. E. Uucnennsle MeToabl. OCHOBBI HAyYHBIX BBIYMCICHUH :
y4eOHUK M IpakTUKyM i By30B / B. E. 3anusnsak. — 2-e uzn., nepepad. u 101
— Mocksa : UzparensctBo FOpaiit, 2020. — 356 ¢. — (Bricuiee oOpazoBaHue).
— ISBN 978-5-534-02714-3

URL.: https://urait.ru/bcode/449891

B) IPOrpaMMHOe o0ecrnevYeHne 1 MHTePHeT-Pecypcehl:
Oneparnronnas cuctema Windows 7 (umu Huxe)

Oducneie npunoxxerns: Microsoft Office 2013 (wu Hike)

8. MaTepuajbHO-TeXHUYECKOE o0ecnevyeHne U CIUIIUHBI

MarepuanbHO — TeXHUYecKas 6a3a yHUBEpcUTETa 00ecliedrBaeT NPOBEACHHUE BCEX
BUJIOB 3aHATHI, MPEAYCMOTPEHHBIX YYEOHBIM IJIAHOM U COOTBETCTBYET JCHCTBY-
IOIIUM CAHUTAPHBIM U IPOTUBOIIOKAPHBIM IIPpaBUjIaM U HOpMaM.

JInst npoBeieHus1 y4eOHBIX 3aHATHI UCHOIb3YIOTCS:


https://urait.ru/bcode/468650
https://urait.ru/bcode/449891

- JICKUMOHHBIE AyIMTOPUHU U AYJTUTOPHUU JJIA NMPOBEAECHUS NPAKTUYECKUX 3aHATUH,
OCHAIIICHHBIE CTOJIAMH YYEOHBIMU CO CKaMbsIMU (CTOJIAMH M CTYJIbSIMH) U ayu-
TOPHOM JOCKOM;

- 11 paboThl CO CHEIUATU3UPOBAHHBIM MIPOTPAMMHBIM OOECIIEYEHHEM BO BpPEMs
MHTEPAKTUBHBIX MPAKTUYECKUX 3aHSATUM HUMEIOTCS KOMIBIOTEPHBIC KJIACChl YHH-
BEPCUTETA, OCHAIIICHHBIE TTEPCOHAIBHBIMUA KOMIBIOTEPAMH C YCTAHOBJIEHHBIM ITIPO-
IpaMMHBIM OOecIieueHuEeM

9. MeToanyecKue peKOMEHAAIUM IJIA CAMOCTOSITEIbHOU PadoThl CTY/IEHTOB

B macrosiimee Bpemsi YMCICHHBIC METOIBI SBJISIOTCSI CAMBIM PacIpOCTPAHCH-
HBIM ¥ 3(G(EKTUBHBIM CPEICTBOM PEIICHUS PAa3IUYHBIX HAYYHO — TEXHUYECKHUX
npo0em.

B nannoMm pasznene Kypca paccMaTpUBaIOTCsl OCHOBHBIE YMCIICHHBIE METO/IbI
pelIeHus] TUMOBBIX MPUKIAAHBIX 337a4. K HUM OTHOCSTCS: BBIYUCIICHHE OIpejie-
JICHHBIX UHTETPAJIOB, PEIICHUE HEJTMHEHHBIX YpaBHEHUMN, PEIICHUE CUCTEM JIMHEeH-
HBIX alreOpanvyeckux ypaBHEHUH, pEIlICHUEe 3a/lay UHTEPIIOSAIUN U anmpoKCuMa-
MU TaOJMYHO 3aJlaHHbIX (QYHKIUH, pelleHne OOBIKHOBEHHBIX TuddepeHinanb-
HBIX YpaBHEHUH MEPBOTO M BBICHIUX MOPSIKOB U CUCTEM. [l UX pelleHus npu-
MEHSFOTCS Pa3InYHbIC CTAHAAPTHBIC TPOTPAMMBI, KOTOPBIC JJISI CTY/ICHTA SBJISIOT-
Csl CBOCOOpa3HBIM «UEPHBIM SIIUKOMY», TaK Kak JIsI oOparieHus K CTaHAapTHON
mporpamMme JOCTaTOYHO JIMIIh BBECTH MCXOJHBIC JaHHBIC, a KAaK IMOJIy4YaeTcs pe-
3yJIbTaT, OCTaeTCs HEeACHBIM. [lo3ToMy B Kypce Hajo oOpaTUTh 0c000C BHIMaHHUE
Ha TMOHWMAHHME CYIIHOCTH MPUMEHSIEMBIX METOJOB W aJITOPUTMOB, TaK Kak 3ada-
CTYIO HMHTEPIIPETAIUsl PE3yJbTaTOB PACUCTOB HETPHBHAIbHA M TPeOyeT 3HAHMSI
0COOCHHOCTEH MPUMEHSIEMBIX METOIOB.

Heobxoaumo, npexae Bcero, 00paTuTh BHUMAHUE HA TIOHSTHS MOTPEUTHO-
CTH ¥ KOPPEKTHOCTU BhIuuCeHUM. [Ipu yncieHHoM pelieHnu 3a1ay cyiecTByer 4
WMCTOYHUKA TMOTPEIIHOCTEN BBIUMCICHUN: TOTPEITHOCTH MaTeMaTUYECKON U (pU3H-
YECKOM MOJIETN, UCXOJHBIX JIAaHHBIX, MOTPEHTHOCTH METOAAa W OIIMOKH OKpyTJie-
Hus. [lepBble ABa MCTOYHMKA IOTPEIHOCTEW MPUBOAAT K TaK Ha3bIBAEMOW He-
yCTpaHUMOM morpenHocTH. [TorpenHocTh MeTo1a OOBIYHO BHIOMPAIOT TaK, YTOOBI
OoHa OblTa He O0JIee YeM Ha TOPSJIOK MEHBIIE HEYCTpaHUMOK morpemrHocTy. [lo-
IPEITHOCTh OKPYTJICHUI BO3HUKAET IMMOTOMY, YTO BBIYHCIICHUS TIPOU3BOJIATCS C KO-
HEYHBIM YUCJIOM 3HAYAIIUX IUQDP.

[Ipu yuclIeHHOM pelIeHUHU 3a7a4d BaXHO YCTAaHOBHTH, CYIICCTBYET JIM pe-
IIICHUE, SMHCTBEHHO JIM OHO M KaK OHO 3aBHCHT OT MCXOJHBIX JaHHBIX. Ecim 3a-
JaJa MocTaBjicHa KOPPEKTHO, TO OHA pa3peniuma MpH JHOBIX JOIMYCTUMBIX BXOJ-
HBIX JIaHHBIX U PEIICHHE HEMPEPHIBHO 3aBUCUT OT MCXOJHBIX JAHHBIX, TO €CTh Ma-
JIOMY WX U3MEHEHUIO COOTBETCTBYET MAJIO€ U3MEHEHHUE PEIICHUSI.

JIJist KaXK0M M3 MIEPEYMCIICHHBIX BBIIIE TUTIOBBIX 3a7a9 B KYpCe M3JIaraloTcs
pa3IUYHbIC YHCIICHHBIE METOJBI U alITOpUTMBL. Tak, MpU pElIeHUH HETMHEHHBIX
ypaBHEHUHN TOCTE OTIEICHUS MPOMEXKYTKa, Ha KOTOPOM pAaCIOJIOKEH KOpPEHb
ypaBHEHUS, BO3MOXHO IPUMEHEHUE UTEPAITMOHHBIX METOJIOB MOCIIET0BATEIILHOTO



YTOYHEHHSI HAYaJIbHOTO MPUOIMKEHHOTO 3HAYEHHsI KOPHsS (METOJ MPOCTHIX UTe-
pauwmii, meroq HeloToHa U Ap.) 1 METOJIOB CY’KEHUS BBIIECIIEHHOTO OTPE3Ka (METO.
JIEJIEHUs OTpe3Ka I0I0JIaM, METO XOp).

AHAJIOTMYHO, MPU PEIICHUU CUCTEM JIMHEWHBIX aNreOpanyecKux ypaBHEHUN
JaXe MpU MPUMEHEHUHM TOUHBIX YHMCIEHHBIX METOAOB (IO3BOJIIOLIMX IOJIYYUThH
pElIeHNE C TOMOLIBI0 KOHEUYHOTO Yhcila apu(METUYECKUX OIepaluil), Hapumep,
Merona I'aycca, BenMurHa NOTPEMIHOCTY PEIIEHUs 3aBUCUT OT KaK OT JUIMHBI pas3-
PSTHOM CETKH, UCTIOJIB3yeMOW B MPOIECCEe BHIYMCIECHUHM, TaK U OT 00YCIOBICHHO-
CTH MaTPHUILbI CUCTEMBI (TO €CTh OT CTENEHU €€ UYBCTBUTEIBHOCTH K HAKOIUIEHUIO
OLIMOOK OKPYTJICHHS B TIpoIecce MpeoOpa3oBaHuil Ha 3Tare MPUBEACHUS CUCTEMBI
K TPEYroJibHOMY BUJY). ITepallnoOHHbIE METOABI PEIICHUS] CUCTEM JIMHEHHBIX aj-
reOpandecKkux ypaBHEHUN 00J1adat0T BEICOKOH 3((HEKTUBHOCTHIO, HO UX MPUMEHE-
HUE CBS3aHO C PSAJIOM OTPAaHMYECHUM, HAIAraeéMbIX Ha CBOMCTBA MAaTPHULIBI CUCTEMBI.

YucneHnHble METOABI pelieHus AuQepeHlnaIbHbIX YPaBHEHUHN SIBISIOTCA
HaubOosiee MOIIHBIMU U YHMBEPCAJIbHBIMU METOJAMH, MO3BOJISIOIIMMU IOJIYYUTh
pelIeHus, KOTa TPaAUIIMOHHbIE KJIACCUUECKUE aHAIUTUYECKUE U MPUOIMKEHHbIE
MeToAbl HenpUMeHUMBL. Cpeau HUX OJHUM U3 BaXKHEWINUX SIBIIAETCS METOJ KO-
HEYHbIX pa3HocTell. OH OCHOBBIBAETCS HAa 3aMEHE HENPEPHIBHOM 00JacTH orpeje-
JICHUs PEIICHUSA IUCKPETHBIM MHOKECTBOM TOYEK, HA3bIBAEMOM CETKOM; Ha 3a-
MEHE HEMpPEePBhIBHBIX (PYHKIMNA AUCKPETHBIMH; HA 3aMEHE MPOU3BOJIHBIX B ypaBHe-
HUU KOHEYHBIMU pa3HOCTAMH. B pesynbrare BMecTO nudpepeHIralibHOro ypas-
HEHHSI NIOJIy4aeTCsl KOHEYHO-PA3HOCTHOE YPABHEHME, ONPENEIICHHOE B y3JaxX pas-
HOCTHOW CETKHU. Penienue ero cBOJUTCS K OTHICKAHHMIO 3HAYEHUI CeTOYHOM (DyHK-
LIMX B Y3JIaX CETKHU.

CryzneHT B mporecce 0CBOEHHS Kypca JOJKEH OCMBICINTB, YTO U3 MHOXE-
CTBa aJITOPUTMOB HAJ0 BBIOMPATH T€, UCHOJb30BaHUE KOTOPBIX B YCIOBHSIX KOH-
KpPETHOM 3a/lauu MO3BOJIUT MOJYYUTh HAJIEKHBIN Pe3yNbTaT ¢ TpeOyeMol TOYHO-
CTBIO.

10. MeToauyeckne peKOMEHIANH VISl MPENoIaBaTest

[Ipexne Bcero, cieayetr oOpaTUTh BHUMAaHUE CTYICHTOB Ha TO, YTO MPAKTH-
YECKU BECh M3y4aeMblii UMH MaTepHual SBISETCS JJi1 HUX HOBBIM, HE M3y4YaBIIUM-
csl B IporpaMme cpefHeit mkoibl. OHaKo OH HEe TpedyeT Kakou-In0o crienuraib-
HOM (JIOTIOJTHUTENBHON) TIOJITOTOBKU U BIIOJTHE MOXET OBITh YCIENTHO M3YYEH, eC-
JIM CTYACHTHI OyAyT MOCeNaTh 3aHATHS, CBOCBPEMEHHO BBITIOJIHATE TOMAITHUE 3a-
JAHUS U TTOJB30BaThCs (TIPU HEOOXOIUMOCTH ) CUCTEMOM TUTAHOBBIX KOHCYJIbTAITHMA
B TEUCHHUE KaXJOT0 ceMecTpa. Bomrenmme B Kypc YHMCACHHBIX METOJIOB pa3/ieibl
SIBJISFOTCST KJIACCHYECKUMHU, B TO YK€ BpEMsI OHH MPAKTUYCCKH OPUCHTHPOBAHBI, TaK
KaK UMEIOT IIMPOKOE paclpOCTpaHEeHUE I PEIICHHsI pa3HOTO pojia 3a/1ad BHYTPH
caMO¥ MaTeMaTHKH W TPUKIAIHBIX 3a/1a4d. FMIX OCBOCHHE MOMOXKET CTYyJICHTaM JIO-
TMYECKU BEPHO, apTyYMEHTHUPOBAHO U SICHO CTPOUTH YCTHYIO M MMUCHhbMEHHYIO PEUb,
YCHENIHO MPUMEHSATh HAKOIJICHHBIC 3HAHUS ISl PEIICHUS, MPEXJE BCEro, CTaH-
JTAPTHBIX 33714 B MpodeCcCHOHATBHOU cepe nesTeTbHOCTH.



Heo0xoaumo ¢ caMoro Hayana 3aHITUH PEKOMEHAOBATh CTYJEHTaM OCHOB-
HYI0 U JIOIIOJIHUTEIIBHYIO JINTEPATypy, @ B KOHIIE CEMECTPA J1aTh CIIMCOK BOIIPOCOB
JUISI IOATOTOBKH K DK3aMEHY.

Ha nepBoM 3aHATUHM 1O AUCLUHUIUIMHE 0053aTENbHO NPOUH(POPMHUPOBATH CTY-
JICHTOB O BUJE U (opMe MPOMEKYTOUHON aTTECTAIlMM MO AUCLUILINHE, CPOKaxX €€
IIPOBENICHUSI, YCIOBUAX JOIYCKA K IPOMEXYTOYHOW aTTECTALMH, IMPUMEHIEMBIX
BHJIaX MPOMEXYTOYHOTO KOHTPOJISL.

CooOpaxeHusi 1 peKOMEHIalluy, NPUBEICHHbBIE B M. 9 paboyeill mporpaMMbl
JUIS CTYZIEHTOB, TOJDKHBI OBITh YETKO C(HOPMYIHMPOBAHBI M M3JI0KEHBI UMEHHO
IPENoIaBaTeNIEM Ha JIEKIHUAX, IPAKTUUECKUX 3aHATUAX U KOHCYJIbTAllHSIX.

N3noxeHne TEOpEeTUYECKOro Marepuana JOJDKHO CONPOBOXKIATHCS HWILIIO-
CTPAaTUBHBIMHM MPUMEPAMH, TIIATEIBHO OTOOPAHHBIMHU MPEMNOJABATENEM TaK, YTO-
OBl TEXHUYECKUE TPYAHOCTH U BBIKJIAJIKU MPU PEIICHUH 33a4d HE OTBJICKAIH OT
IJIABHOTO: OCMBICIIEHUS WAEU U CYTH NpPHUMEHsEMbIX MeTonoB. CienyeTr Bceraa
yKa3bIBaTh MPHUMEPHI MPAKTUYECKOTO NMPUMEHEHUS PACCMOTPEHHBIX Ha 3aHATHSIX
ypaBHEHUU U popMyIL.

[IpakTHueckue 3aHATHS JOJKHBI ObITh OPTaHW30BaHbI MPEINO/IaBaTEIeM Ta-
KUM 00pa3oM, 4TOObI OCTaBaJIOCh BPEMsI Ha NMEPUOJUUYECKOE BBINOJIHEHUE CTY/CH-
TaMU HEOOJIBIION CaMOCTOATEIbHON pabOThl B ayJUTOPUH Ui IMPOBEPKU YyCBOE-
HUS U3JI0)KEHHOTO MaTepurara.

[IpenonaBatenb, BeAyIIMi NPAKTUYECKUE 3aHIATHS, JOJHKEH COIIACOBBIBATH
y4eOHO—TEeMaTUYECKUI TUIAH 3aHATUHN C JIEKTOPOM, UCIOJIb30BaTh €AUHYIO CUCTE-
My 0003HaYEHUH.

[IpenonaBarento cienyeT 1OOMBATHCS CHCTEMATHUYECKOW HENMpPEphIBHOM pa-
OOTBI CTYJIEHTOB B TE€YEHUE CEMECTPA, HEOOXOIMMO BBISIBIISATH CUIIbHBIX CTYAEHTOB
U MPUBJIEKATh UX K HAy4YHOM padoTe, K y4acTHUIO B PA3HOrO poja OJMMIIUAIAX U
KOHKYpCax.

CTyaeHT nOJDKEH OUlylaTh 3aMHTEPECOBAHHOCTH IPEMNOJaBaTelsi B JTOCTH-
KEHUM KOHEYHOI'O pe3yjbTaTa: B MPHOOPETEHUH OOYyYaroIIMMMCS MPOYHBIX 3Ha-
HUW, YMEHMM W BJIQJCHUS HAKOTUICHHOW WHGOpMalMEH IJisa pelnieHds 3aaad B
npohecCuOHATBHOM NesSTENbHOCTH.



[Tpunoxenue 1

MMHHUCTEPCTBO OBPA3OBAHU S 1 HAYKU POCCUNCKOUN ®EJIEPAILTN
OEJIEPAJIBHOE T'OCYIAAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIBHOE
YYPEXIAEHUE BBICILIET'O OBPA3OBAHMA

«MOCKOBCKHH NOJIUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHH IMMOJIUTEX)

CrennanbHOCTh
23.05.01 «Ha3emHbIe TPAHCIIOPTHO—TEXHOJIOTHYECKHE CPeICTBa»
[Tpodunb
«KoMnbroTepHoe Mo/1eJINPOBaHUE TPAHCIIOPTHBIX CPEACTB)
KBanudukamus (CTereHb) BBITYCKHUKA:
HNuxenep
dopma 00yUeHuUs: OuHAas

Ka(bezma «JImHaMuKa, TpOYHOCTh MAILIMH U CONPOTUBICHUE MATEPHUAIIOBY

®OH/
OLIEHOYHLIX CPEJCTB

MO JUCHUIJIMHE

YucaeHHbIe MEeTOIbI

Mocksa, 2021 ron



Tabnuuya 1
NOKA3ATENNb YPOBHA COOPMUPOBAHHOCTU KOMMNETEHLUA

«UucyieHHbIE METOAbID»

®I'OC BO 23.05.01 «HazemHbIe TPAHCIOPTHO—TEXHOJIOTHYECKHE CPEeICTBA»
ITpodpuis «KoMnbloTepHOE MO/ICJIMPOBAHHE TPAHCIIOPTHBIX CPEICTB)

B mportiecce ocBoeHUs TaHHOU TUCHIUTUIHHBI CTYACHT (POPMHUPYET U AEMOHCTPUPYET CICTYIOIINE
O01eKkyJbTypHBIE, 001IenpodeccHOHAIbHBIE H TPOdecCHOHATbHbIE KOMIIETEHIIUMN:

KOMIIETEHIINHU IlepeyeHb KOMIIOHEHTOB TexHos0rus ®opma Crenenu ypoBHeii 0CBOeCHMA
HHIAEKC | @POPMYJIUPOBKA (popmupoBaHMs | OLIEHOYHOIO0 | KOMIIETEHIUHA
KOMIIEeTeHI i cpeacrBa**
YK-1 CIOCOOHOCTBIO K a0- 3HATh: nexkuus, camocro- | YO Ba3oBblii ypoBeHb
CTPAaKTHOMY MBIIIJIE- e aKTyaldbHbIE NpPOOJIEMBI CO- | ATenbHas pabora, | PI'P -BlIaJiceT HaBbIKaMU PabOTHI C OC-
HUIO, aHAJIN3Y, CHHTE3Y BPEMEHHOI'0 Hay4YHOI'O U TeX- | CEMUHApPCKHE 3a- HOBHBIMU IIOHATHUSIMU U METOJIAMU B

HUYECKOTO pa3BUTHS, (uio- | HATHS
cockue mpodIIeMBbl camopas-
BUTHS U CaMoOpeau3aluy ue-
JIOBEKa B 00JIaCTH MaTeMaTH-
KM ¥ TEXHUYECKHX HAYK

yMeThb:

® a0CTPaKTHO MBICIUTB, 0000-
IaTh, CHCTEMAaTHU3UPOBATh H
AHAJIM3UPOBATh IOJYYCHHYIO
uHpOpMaINIo

BJIA/IETh:

® HaBBIKAMH Ha OCHOBE OCBOE-
HUSI OCHOBHBIX ITOJIOKCHUH,
3aKOHOB YHCIICHHBIX METOJIOB
aHAIM3UPOBATh PE3YJITATHl U
JIe7IaTh BHIBOJIBI

paMKax IUCLUIUIMHBI;
- 0CO3HAeT He0OXOIMMOCTD ITOBBI-
IIEHUS KBATU(UKALUN U CAMOCTOSI-
TEJbHO OBJIaJIeBaTh 3HAHUSMH B 00-
JacTU NMpo(ecCHOHAIBHON JesTeNb-
HOCTH.

IloBbILIEHHBIN YPOBEHD
-CBOOOZIHO BJaJeeT pa3IMYHBIMU
YUCJIEHHBIMH METOJaMH U MPHUHIIM-
namMM HpUOOpEeTEeHUs, HCIOJIb30Ba-
HUS 1 OOHOBJIEHHS OoJiee MTyOOKHX
MaTeMaTHYECKUX 3HAHUM Ha OCHOBE
3HaHMUS OCHOBHBIX IOJIOKEHUH, 3a-
KOHOB M METOJIOB €CTECTBEHHBIX
HayK U MaTeMaTUKU




Hepeqeﬂb OLCHOYHBIX CPEJACTB IO TUCHHUIIJINHE

«Uucj1eHHbIE MEeTOAbLD)

Ipunoxenune 2

Tabmmna 1
HaumenoBanue [IpencraBnenue one-
Ne Kparkas xapakTepucTrKka OLIEHOYHOTO
/p | OUeHOUHOro cpes- cpesicTea HOYHOT'O CPEZCTBA B
CTBa DdOC
1 KonTponbnas (ca- CpenctBo npoBepku yMeHui npumeHsaTh | Kommiekt kon-
MOCTOSITEJIbHAS) IIOJIyYE€HHBIE 3HAHMSI ISl PELIEHMsSI 3a/1a4 | TPOJIbHBIX 3aJaHUI
pabota OIIPEAEICHHOrO THIIA [10 TEME WM pa3lie- | I10 BapuaHTaM
(KP) 1y

2 | PacuetHo-
rpadudeckas pa-
oora

(PT'P)

CpencTBo mpoBEpKH yMEHUM MPUMEHSTH
MOJyYCHHBIC 3HAHMS T10 3apaHee OIpeie-
JIGHHOW METOJMKE I PEUICHHsS 3a]ad
WY 33JJaHdid [0 MOAYJI0 WM JUCHU-
IUIMHE B IEJIOM.

Kommnexkr  3amanwmii
JUTSE BBIMIOJTHEHUS
pacueTHo-

rpadudeckoit paboThI

YcrHblit onpoc

Cpe,Z[CTBO KOHTPOJIsA, OPraHn30BaHHOC KaK
cricnuyajibHas 6CCGIIa neaarorndcCKoro
pa6OTHI/IKa C O6y‘IaI-OH_II/IMC$I Ha TCMBI,

Bonpocsl no

3 coOeceloBaHUE, | CBSI3aHHBIC C U3y4aeMOW JUCIUILUTUHOHN, U TeMam/paszaenam
(YO) paccuMTaHHOE Ha BBIACHCHHE O00beMa JUCIUTITUHBI
3HaHUH 00yYaromerocs Mo OnpeaeIeHHO-
My paszJelny, TeMe, mpobiaeme U T.11.
Cucrema cTaHIapTU3UPOBAHHBIX 33/1aHUM,
4 Tect MO3BOJISIOIIAS aBTOMAaTU3UPO- @DOHJ TECTOBBIX
(T) BaTh MPOLEAYPY M3MEPEHUS YpPOBHS 3Ha- 3alaHUI

HUH 1 yMEHHI 00y4Jaroerocs.

5 | buiersl K DK3amMe-

Hy
(9b)

CpencTtBo TMpoOBEpKH 3HAHUM, YMEHUH,
HaBBIKOB. MOXKET BKIIOUAaTh KOMILJIEKC
TEOPETHUYECKUX BOIMPOCOB, 3ajad, MPaKTHU-
YeCKUX 3aJIaHMH.

bunerts! k sKx3aMeny.
[IIkama oueHuBaHUs U
nmpoueaypa IpUMEHe-
HUS.

[Ipomexxyrounas arre-
crarus (ITA)

Dx3ameH (J)

1) yerho (V)
2) nucemenHo (I1)




IIpumepsl 3K3aMeHAMOHHBIX OHJIETOB
(n1s ouenku komnerenuu YK-1)

MUHUCTEPCTBO OBPA3OBAHNS 1 HAYKU POCCUNCKOI OEJJEPALIN
DEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJIXKETHOE OBPA30BATEJIbHOE YUPEXJIEHUE BBICILIEI'O
OBPA30BAHUS
«MOCKOBCKHH NOJUTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKHWH ITOJIUTEX)

®akynsrer TPAHCIIOPTHBIN, kadenpa «/IuHAMUKa, IPOYHOCTh MALIMH H CONPOTHBICHHE MATCPHAIIOBY

Juciumuimaa YucneHHbIE METOIBI

CrrertmansHOCTS 23.05.01 «HazeMHBIE TPaHCTIOPTHO-TEXHOJIOTHYECKIE CPEACTBAY

Kypc 2, cemectp 4 .
IK3AMEHALIMOHHBIUA BUIET Ne 7.

1. Beruucnenue onpeneneHHbIX HHTETPaIOB METOJOM MPSIMOYTOJIbHHKOB.
2. Meronom Hetotona pemuts ypasHenne 5x° —20X +3=0 Ha npomexytke [0;1]. BoImoaHHUTb

TPH NPUOINKEHHUSL.
3. Jus TabnuvHo 3a7aHHON (QYHKITUU

X 0 |1 |2
Y 1 |2 |5

[TocTpouTh HHTEPHOIALMOHHBIN MHOTOWIEH Jlarpanka 1 HaliTH ero 3HaueHue npu X =1,5.

VYTBepKIEHO Ha 3acefaHuH Kadeapsl «  » 20_ r., mporokon Ne .

3as. kadenpoit /A.A.CxBOpLOB/

MUHUCTEPCTBO OBPA30BAHMS 1 HAYKU POCCUNCKON DOEEPALINU
DEJIEPAJIBHOE 'OCYAAPCTBEHHOE BIOJIXKETHOE OBPA30BATEJIbHOE YUPEXJIEHUE BBICILIEI'O
OBPA30BAHU
«MOCKOBCKHUM NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH MMOJINTEX)

®akynsrer TPAHCIIOPTHBIN, kadeapa «/IMHAMHUKA, IPOYHOCTh MALIMH M CONPOTHBIICHHE MATEPHATIOB»
Juciummaa YucneHHbIe METOIBI
CneunansHocTb 23.05.01 «HazemHble TpaHCHOPTHO-TEXHOJIOTMUECKHUE CPEJICTBAY»
Kypc 2, cemectp 4
3K3AMEHAIIMOHHBINA BUJIET Ne 10.

1. Pemienne HeNMMHEHHBIX YpaBHEHUH METO/IOM UTEPALHiA.
2. Pemuth cucreMy TUHEHHBIX anredOpanyeckux ypaBHEHH MeTo1oM ['aycca ¢ BBIOOpOM II1aBHOTO
3JIEMEHTA O CTONOIY

4X, —2X, + %X, =8,

2X, +5X, — X3 =5,

X +2X, +4%X, =7

6

3. BBIUHCIUTH OMpeeIeHHbIH HHTErPa I(ZX ~1)%dx cmarom h=1 meromamu Tpamnenuii n
0

CHUMIICOHA, CPABHHUTD C TOYHBIM PEIICHHEM.

VTBepKICHO Ha 3acelaHu Kaenpsl «  » 20_ r., npoTokon Ne .

3aB. kadenpoit /A.A.CxBop1OB/



KommuiekT TecTOBBIX 3a1aHmii (KOHTpoabHBIX padoTt) (T, KP)

(nast onenkn KommeTenmuii YK-1)
10 JUCILIUITIINHEC I‘II/IC.]'IGHHLIC MCTOAbI

PabGora Nel

4
BbI4ucuTh OnpeieCHHBIA HHTErpajl I(sz +4x—-3)dx cmarom h=0.5
0

METOd4aMU TpaHCHI/Iﬁ n CI/IMHCOHa, CpPaBHUTH C TOUHBIM PCHICHUCM.
Haiitu Bce nexaiue Ha yKa3aHHOM OTpE3Ke KOPHH YPaBHEHUSI C OTHOCHTEJILHOMN ITOTPEUTHOCTHIO
0.0001 ¢ nomo1IbI0 METOJOB, YKA3aHHBIX IIPENOJaBaTEIEM.

x* —4.3x* —1.29x* +15.1sin x—9.84 =0, (0 < x < 4).
MeT010M OJIOBUHHOTO JICJICHUS] HAWTH KOPSHb YPaBHEHUS
x* —4x* + x+6 =0 na npomexytke [1,6;2,2] . BHIIOIHUTG TPH TPUOTIKEHHS.

Metonom HproTOHa HaliTH KOpeHb ypaBHEHHS X° —4X” + X+ 6 = 0 Ha mpoMexyTKe
[2,4;3,2]. BoIrmoaHUTh TpH IPUOIHKCHUS.

MeToa0M HTepanuii HAiTH KOpeHb ypaBHeHHs X —9X° +26X —24 =0 Ha
npomexytke [3,5;4,3]. BeIOJIHUT TPU MPHOIMKEHHUS.

Pemmts cucreMy TMHEHHBIX anreOpanyecKux ypaBHEHUM METOI0M IPOCTOM
urepauun u 3eigens. [IpuHAT B HadaabHOM NPUOIMKEHUU X, = X, = X; =0. Bpinoanuts n8a

MPUOJIMKECHUS.
3%, —2X, + X; =3,
X, +5X, —2X; =9,
X, — X, +4X; = -3
Pemute cucremMy NuHENHHBIX anreOpanyeckux ypaBHEHUH METOJIOM MpocToil urepanuu. [IpuHsaTs B
HaYyaJgbHOM NPUOIMKEHUU X, = X, = X, =0. BBINOIHUTE TpU  OpHONMKEHHUS.
4%, —2X, + X3 = -2,
2%, +4X, — X3 =3,
2%, —2X, +5X; =-5
Pabora Ne2

Jlnst TaGNUYHO 331aHHON (YHKIIMK MOCTPOUTHh HHTEPHOJISIIMOHHBIN MHOTOUJIEH
X 1-3]0]1
y 316 |-1
Jlarpan:xa U HAWTH €ro 3HaUeHue npu X =—1.

HOCTpOI/ITB aHHpOKCI/IMI/Ip}IIOH_[I/Iﬁ IOJIMHOM Y =a, + X+ aZX2 METOJO0M Hau-

MEHBIIUX KBaJPaTOB I TaOJIMUHO 3aJaHHOH (QYHKITH

X |1 2 3 4
Y| 5] 3] 2 2
Jlns TabnuyHO 3a1aHHON (PYHKIMK TMOCTPOUTH MHTEPHOJSIIMOHHBIN MHOTOWIEH
X -1 |0 1 2
y 2 |0 |0 1
Jlarpan»a u HalTH ero 3HayeHue npu X =0,5.




[ocTPOUTH aNMpOKCUMUPYIOIIHiA TIOTMHOM Y = @, + &, X + 8,X° MeTO/I0M HaUMMEHBIIMX KBAJIPAToOB

JUTsl TAOJTMYHO 3aaHHON (DYHKITMH

X
Y| 5] 3] 2 2

Onenka «oTJIMYHO» BhIcTaBiseTcs cTyAeHTy 3a 90 — 100% mnpaBUIbHBIX OTBETOB,
OLIEHKA «XOpPOILIO» - 32 HE MeHee 75% MpaBUIIbHBIX OTBETOB;

OLIEHKA «yJOBJIIETBOPUTEILHOY - 32 He MeHee 50-60% npaBUIbHBIX OTBETOB;
OIICHKA «HEYJOBJIETBOPUTEIBLHO» - 32 MeHee 50 % mpaBUIbHBIX OTBETOB.

RO ~NoO~WDNE

11.
12.
13.

14.
15.
16.
17.
18.
19.
20.

21.

22,

23.

24,

25.

26.
27,
28.
29.

0.

Kommiekt BonipocoB (YO) (ni1s onenku komnereniuii YK-1)

OO6ume TpeGoBaHUS K YUCIEHHBIM MeTo1aM. O MOrPEeUIHOCTSIX BBIYMCICHUH.

BrIuncienue onpeneneHHbplX HUHTErPaioB METOIOM IIPSIMOYTOJIBHUKOB.

Brruncienue onpeaeneHHbIX HHTETPaJIOB METOJOM TPaIEeLi.

Boruncnenue onpeneneHHbIX UHTErpaioB MeTo1oM CHUMIICOHA.

PeleHre HeMHENHBIX ypaBHEHUN METO/IOM UTEpALUil.

Pemienne HenmHeNWHbBIX ypaBHeHNUH MeToaoM HberoToHa.

Penienyie HeMMHEWHBIX YPaBHEHUH METOIOM ITOJIOBUHHOTO JI€JICHHUS.

PeuieHne HEMMHENHBIX YPABHEHUN METOAOM XOPI.

Pemenue cuctem IMHENHHBIX anredpanyeckux ypaBHeHU meroaoMm ["aycca.

Pemenne cucreM nMHEHHBIX anreOpandeckux ypaBHeHHI MeTo oM ["aycca ¢ BBIOOpOM TIaBHO-
IO 2JIEMEHTA.

Pemenue cucrem JIMHENHBIX anredpandeckux ypaBHEHUN METOJOM IIPOCTON UTEPALIUH.
Pemienue cucteM TMHENHHBIX aareOpandyecKux ypaBHEHUH METO0M 3einens.

Pemenne cucremM NMHEHHBIX anreOpaMyecKMX ypaBHEHHU C HCIIOJIB30BAaHHEM IMPHEMOB CHM-
METPHU3ALMH U PEJIaKCaLUU.

3aaya HHTEPIOIUPOBAHUS TAOIMYHBIX (QYHKIUI: TOCTAHOBKA, METObl HHTEPIIOJUPOBAHHUS.
KycouHo — muHelHas MHTEpIOJIALUS.

[TonmnHOMMAaNBbHAS UHTEPIOJISALUS.

[TocTpoeHne HHTEPNIONIALIMOHHOTO MHOTOWIeHa Jlarpanxa.

Pemenue 3a1aun MHTEPHIOIUPOBAHUS TAOJUYHO 33JaHHBIX (PYHKINN C TTOMO-

LIbIO CIUIANH — UHTEPIIOJIALINH.

3amavya anmpoKCUMalMy TaOJIMYHO 33JaHHBIX (QyHKUMH. [locTpoeHue anmpok- CcUMUpYIOLIEeH
(YHKLIUU METOJIOM HaMMEHBIINX KBaJIpaTOB.

CyTb OAHOIIArOBBIX METOJO0B MHTETPUPOBAHUS OOBIKHOBEHHBIX IH((epeHInalIbHbIX ypaBHE-
HUU.

Merton Ditniepa 4UCIEHHOTO MHTETPUPOBaHUSI OOBIKHOBEHHBIX U] PepeHInaibHbIX ypaBHEHUN
HEPBOTO MOPsAJIKA — PEKyppeHTHas popMyIia, reOMeTpUYecKas HHTepIpeTaLus.

VY coBeplIeHCTBOBAHHBIN METO/1 Dijiepa YUCICHHOTO0 HHTETPUPOBAaHUSI OOBIKHOBEHHBIX AU(de-
pPEHLMANBHBIX YpPaBHEHHUI MEpBOTO MOpsKa — peKyppeHTHas (opmyia, reomMeTpudeckas MH-
TepIpeTaLus.

Meton Pynre - KyTTra 4MCIEeHHOro MHTErpUpOBaHMs OOBIKHOBEHHBIX AM(Qe- peHIHanbHbIX
YPaBHEHUH MTEPBOTO MOPSIJIKA.

Ceenenue 3amaun Komm uig  quddepeHmanbHbIX YpaBHEHHH N - TO Mopsiika K HOpMaIbHOM
cucreMe auddepeHnanTbHBIX YpaBHEHUH.

Pemenue cucremsl nugdepeHnanbHbIX ypaBHEHUI MeTo10M Diiiepa.

Pemenue cuctems! AuddepeHnnaabHbIX YpaBHEHHH YCOBEPIIEHCTBOBAHHBIM METOI0M Diijiepa.
Pemenune cucremsl nugdepeHnanbHeIx ypaBHeHHH MeTojoM Pynre — Kyrra.

Pa3zHocTHBIE MeTOIBI penieHus AuddepeHInaTIbHbIX YPAaBHEHHUH.




KoMiiexkT 3ajaHuii 1Ji51 BLINOJHEHUS
pacuetHo-rpaduuyeckux pador (PI'P)

(mast onenkn kommerenmuii YK-1)

10 IUCIIUITJIIMHE YucieHHbIe METOAbI
(HaMMEHOBAaHHE AUCLUILIHHBI)

7
Nel. BeIUUCIUTB ONpeAeTICHHBIN HHTETPajl _[(ZXZ —3x+4)dx cmarom h=1
1
MeTtoJaMu Tpareuid 1 CHUMIICOHA, CPAaBHUTh C TOYHBIM PELICHHEM.

6
BbrauciuTh onpeaeieHHbIi HHTErpal I(X ~1)%dx cmarom h=1
0

METOJaMU Tpaneuﬂﬁ n CI/IMHCOHa, CpaBHHUTH C TOUHBIM PCHICHUCM.

Ne2. HaiiTu Bce Jiexkalliie Ha YKa3aHHOM OTPE3KE KOPHU YPaBHEHHUSI C OTHOCUTEIIBHOM MOTpenIHo-
cthio 0.0001 ¢ moMOIIbIO METOJI0B, YKA3aHHBIX MPETO/IaBATEIIEM.

Bapuanrbl 3a1annii

1. sin;zx—ﬁcos;zx=0,(0£xs4).
2. e"*sinx+cosx =0, (2<x<10).

3. xsinx—cosx=0, (0<x<4).

Ne3. Haiitu perieHre cCUCTEMbI JIMHEHHBIX aliredpandeckux ypaBHeHuid AX =b. Jlist aToro peanu-
30BaTh OJIMH W3 ONMCAHHBIX B paboTe MeTo/10B. BBIOOp HTEpalMOHHBIX METOIOB PEIICHHSI CUCTEM
JOJHKeH OBITh O0OCHOBAH MpPEIBAPUTENBLHON MPOBEPKOW MATPHIIBI CUCTEMBI Ha YCIIOBUE CXOIH-
MOCTU. B ciyyae npuMeHeHHs] HTEPALMOHHBIX METOJOB MIPUHITH OTHOCUTENBHYIO PA3HUILY MEXKIY
COCEeIHUMH NpUOIKeHUusIMU BekTopa perienus He 6onee yem 0.000001. OuieHUTh OTHOCUTENBHYIO
MOTPEITHOCTD MOJYYSHHOTO pelieHus. Matpuily A u BEKTOp D B3sITh 110 HOMEPY CBOETO BapHaHTa,
3aMEHss 3Hau€HUEe N HOMEPOM CBOET0 BapHaHTA.

1-5. n+5 0 -2 1 0
0 n+5 0 -2 1
A= -2 0 n+5 0o -2, b=|n+5

1 -2 0 n+5 0
0 1 -2 0 n+5

Ned. Haiitu penieHne cuCTeMbI JIMHENHBIX anreOpanyeckux ypaBHenunit AX = B tounsiM u ure-
PallMOHHBIM METOJIOM IO COIJIACOBAHHIO ¢ MpemnojaaBareneM. OIEHUTh aOCONIOTHYIO M OTHOCH-
TEJNBHYIO TOrPENIHOCTD MPUOJMKeHHOrO petmenns. Marpuity A u Bektop B 3amars B Bune

a b c d e X, f
b ab cdlX]| |f
c b aboc||X|=]0
d ¢c b abl|X f
e dcb a)x) \f

3HaueHus BXOOANIUX BCJIIMYUH B3ATh U3 Ta6J'IHHI)I, 3aMCHSISI 3HAYCHHE N HOMEPOM CBOETO BapHaHTA.



Bapwantr | A | b |c|d|e|f] G

Nel-Ne5 |n+5] 0 [-2]0{1]|1|nt5
Ne6-Nel0 |n+5| 2 |1 (0|0 |2]|n+b
Nell-Nel5 | n 4 10[0{2|3| N
Nol6-Ne20 |n+5| 6 [ 2 |1]|1|4|n+5
No21-Ne25 | n+5| 8 [ 4 |2|2|5|n+5
No26-Ne30 |n+5|10( 8 |3|0|5|n+5

Nes. dynximio Y = f(X), rme f(X) nesas wacth anreGpanyeckoro ypasHenus u3 3ananus Ne2,

3a1aTh TaOMUYHO ¢ maroM (5-9 Todek) Ha OTpe3Ke MOMCKa KOpHEeH B yKazaHHOW pabore. Bwrumc-
JUTH 3HAYCHUS TaOIMYHO 3alaHHOM (DYHKIMU C IIaroM, KOTOPBIM B JAECATH pa3 MEHbIIE IIara u3-
MEHEHHS apryMeHTa Npu TaOJIMYHOM 3a/laHUHM (YHKLIUHU, C TIOMOIIBIO JABYX METOJOB WHTEPIOJIS-
. [TocTpouts rpaduky ommOOK HHTEPIOISALIUH.

Ne6. C momolpi0 METOJ]a HAUMEHBIINX KBAJAPAaTOB HAWUTH HAWIYYIIYIO MPUOIMKAIONIYIO (yHK-
U0 IS TaOJIMYHO 3aJaHHON (yHKIMHU. B kadecTBe KOOPIMHATHBIX (DYHKIHMH HCIIONB30BaTh I10-

JIMHOMBI @ =1, », = X, ""¢p+1 =x" . Beruucnute «HauMEHbIIINE KBaApaTbD». CormocTaBuTh noJsry-

YCHHBIC DPE3YJIbTAThI C annpOKchauHeﬁ 3a,HaHHOI71 (bYHKHHOHaHBHOﬁ 3aBUCHUMOCTH KBaI[paTHoﬁ
2

napabosel O(X) = a, +a,X + a,x

Xi | 1|1/ 1]2]2|3[3]S3
y(x;) [09|1]11[35|37|8[81]8,2

Ne7. BeInmosHuTh YrciacHHOE perienne 3anaun Komu Ha otpeske [0,4] ¢ marom 0,1 metogom Dii-
nepa ¥ MOoIU(UIIMPOBAHHBIM METOIOM Diiepa v OIEHUTH IOTPEITHOCTh BRIYUCICHUH.

{y':2y+4x
y(0)=0

Kpurtepun onenku:

- OLIEHKAa «3a4YT€HO» BBICTABIISIETCA CTYAEHTY, €CIIM OH PETYJISPHO B T€UEHUE CEMeCTpa IpeacTaB-
JISLTT PEMICHUS 3a/1a4, BBITTOJIHIII TIOJTHOCTHIO BCE 3aJIaHUSI U UX 3aIUTHII, OTBETUB Ha BOIPOCHI Mpe-
Mo/1aBaTes;

- OLICHKA «HE 3a4TE€HO» BBICTABIIAETCS CTYACHTY, €CIIM OH HEPETYJSIPHO B TEUEHHUE CEMecTpa Mpe-
CTaBJIST PEIICHUS 3aJ1a4, BBIOJHUI 33/I1aHUs HE TIOTHOCTHIO MJIM BOOOIIE HE MPEICTaBisul pabOThI
Ha MIPOBEPKY, JOMYCKAET CYIIECTBEHHbIE HETOYHOCTH B OTBETAX Ha BOMPOCHI MpeEIogaBaTes.



Ilpunosicenue 3

CTpyKTypa U coaep:kaHue TUCHUILTUHBI «YHC/IeHHbIEe MeTOAb»

CrienimanbHOCTh

23.05.01 «<Ha3zeMHbIe TPAHCIIOPTHO—TEXHOJIOTHYECKHUE CPEACTBA)

[Ipoduib

«KommnbloTepHOEe MO/IeJIMPOBAHHE TPAHCIIOPTHBIX CPEICTB)
Kpanudukanms (cTerneHb) BITYCKHHUKA!

HNuxenep

Ounast popma o0ydeHUS

Buabl yueOHoii padoThl, DopmbI
= = S| BKIIOYas CAMOCTOSITEIbHYIO Buabl camocTosiTe1bHON PaGoThI ]
2 5 5 padoTy CTYyeHTOB, CrynenrtoB arre
Paznen = | 52 M TPYI0€MKOCTh B 4acax cratd
D 5}
n/n O | EC CP | KC
J | II/C | JIa6 C P K.P. | K.IL. | PT'P | Pedepar | K/p | 2O | 3
YerBepThlii cemecTp
Pa3znen 4. UnciaeHHbie MEeTOALI
[lorpemrHOCTh BBIYMCIICHMI M €€ BHIBI.
1 | Metoasl mnpuOIMIKEHHOTO  BBIUMCIECHUA | 4 1-2 2 6 8 +
onpezeneHHbIX uHTerpasoB OreHka Imo-
IPEIHOCTU
Boruncnenue onpeeneHHbIX HHTETPalioB C
2 | nomompbio (GopMyn MNPSIMOYTOJIBHUKOB, U | 4 3-4 2 6 8 +
tpanenuii 1 CUMIICOHA.
UucneHHple METOJbl PELICHUS HEIUHEH-
3 |HBIX anredpandeckux ypaBHeHUM. OlieHka 4 5.6 2 6 8 + +
MOTPEMIHOCTH PEIICHUS
CamocrosiTesbHasi pabora Nel
Pemenne HenuHEMHBIX —anreOpanyecKux
4 ypaBHEHUH MeTOoJaMH MOJIOBUHHOIO Jejie- 4 7.8 2 6 5 +
Huda 1 HeroToHa.




Pemenvne HenuHEHHBIX —anreOpanyecKux
YpaBHEHUN METOJIaMU TOJIOBUHHOIO JIeJie-
Hus 1 HproToHa.

9-10

Pemenune cucreM NIMHEHHBIX anreOpanye-
CKUX ypaBHeHUM meronom ['aycca. Mexa-
HU3M HAKOIUICHUS TOTPEIIHOCTH.

11-12

3ama4y MHTEPHOJSLUU U aNIPOKCUMAaLUH
TaOJIMYHO 33JaHHBIX (YHKIMNA OJHOM Te-
pPEMEHHOMN

13-14

Uucnennoe pemenue 3amaun Komm mis
OOBIKHOBEHHBIX nudepeHIaIbHBIX
ypaBHEHHUH 1-ro nopsiika.
CamocrosiTesbHasi padora Ne2

15-16

Uucnennoe pemenue 3amaun Komm mis
OOBIKHOBEHHBIX nuddepeHIaIbHBIX
yYpaBHEHHIA N-TO TOPSIJIKA U CUCTEM

17-18

Bcero yacoB nmo jucuuIJInHe
B YeTBEPTOM ceMecTpe.

18

54

72

PI'P

cam
pa6




