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1. HEJIM OCBOEHUSI YYEFHON JUCIUILINHBI

HucuunnuHa «YucineHHble METOABD) M3ydaeT MPUOIMKEHHBIE METOJbI, KOTOPHIC
MO3BOJISIIOT BBIYUCIATh NPUOIMKEHHO 3HAYEHUS] (DYHKUMHA, CTPOUTH aHAIUTUYECKUE
BBIPAKEHUS JUISL  PA3NMYHbIX (QYHKUUH (BBIIOJHATH aNMpPOKCUMALMIO (PYHKIUN),
3a/laHHBIX TaOJNMIIEH 3HAYEHHM, BBIYMCIATH MPUOJMKEHHO 3HAUYEHMS MPOM3BOJHBIX M
UHTETpaJioB, HaXOIUTh NPUOIMKEHHO peuieHus auddepeHINaNbHbIX, HEIUHEHHBIX U

JIMHEVHBIX YPABHEHUH U UX CUCTEM.

1.1 eau AMCHUILIHHBI
enap qucIUIUIMHBL «YUCICHHBIE METOBI» COCTOUT B (POPMHUPOBAHUHU Y CTYICHTOB
TBEPABIX TECOPETUYECKUX 3HAHWN BaXHEHIIMX UYHCICHHBIX METOJOB M TPAKTUYCCKUX
HaBBIKOB B paboTe C HWHTEIPHPOBAHHBIMHU ITAKETAaMU MPHUKIATHBIX IPOrpaMM
ABTOMATHU3AlMA WHXCHEPHO-TEXHHYECKUX pPACUETOB, TMPUMEHSCMBIX JUISI PCIICHUS

HHXCHCPHO-TCXHUYCCKUX 3a1a4.

1.2 3agaun AUCHUIIIHHBI

3agavaMu TUCHUILIMHEI « UHCIIEHHBIE METOIBI» SIBIISETCS:
1) OOyYHTh CTYJEHTOB OCHOBHBIM METOJAaM pEIICHUS 3a7a4 BBIYUCIUTEILHON
MaTEMATHUKU,
2) MPUBUTH CTYJICHTaAM YCTOMUYMBBIE HABBIKM MaTEMaTHUUYE€CKOTO MOJEIUPOBAHUS C
HCIoJIb30BanneM DBM;

3)  naTh ONBIT MPOBEICHHSI BEIYUCITUTEIBHBIX YKCIICPUMECHTOB.
2 MECTO JUCIIUIIJIMHBI B CTPYKTYPE OOII BO

Jucuumnmaa «YuUCIEHHBIE METOJBD» OTHOCUTCS K BapUaTUBHOM YacTH

MaTeMaTHYECKOTO M eCTeCTBEeHHOHay4HOTo 1uKia quciummiud (b1.B.0O/1.6).

3 KOMIIETEHIHUU CTYJAEHTA, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHUSA YUYEBHOU JUCIUILJIMHBI / OXKUJAEMBIE PE3YJbTATHI
OBPA30OBAHUSA U KOMIIETEHIIUU CTYAEHTA 110 3ABEPIIEHUUA
OCBOEHUSA ITPOTPAMMBI YYEBHOM JUCIIUILIUHBI

3.13.1 OO0meKyabTypHbIe, 001IeNIPOdeccHOHAIbHBbIE H TPOdecCHOHATbHbIE



KoMIleTeHLIH, BBeaeHHble OC

W3ydenne muctuminHbel « YMCIEHHbIE METOABDY HANpPaBICHO Ha (OPMUPOBAHUE Y
CTYJECHTOB CJIEAYIOIIUX KOMIIETCHIIUMN:
oomenpogeccuonanbubix (OIIK):
- CIOCOOEH MCHOJb30BaTh IIOJIOXKEHUS, 3aKOHbBI M METOJbl €CTECTBEHHBIX HAyK U
MaTeMaTUKH JUTsl PELICHUS 3a/1a4 WHKeHepHoit nesitenbHoctH (OITK-1);
yHuBepcaabHbIX (YK):
- CIIOCOOEH YyNpaBJsATh CBOMM BPEMEHEM, BBICTpAMBAaTh U PEaIU30BBIBATH TPAEKTOPHIO
caMOpa3BUTHS Ha OCHOBE MPUHIIMIIOB 00pa3oBaHus B TeucHue Beel sxu3nu (YK-6);
- CHOCOOEH UCHOJIb30BaTh 3HAHMSI E€CTECTBEHHOHAYYHBIX JWUCLUUIUIMH, HPUMEHSATH
METOJIbl ~ MAaTeMAaTHYECKOr0 aHajiu3a M  MOJCIHMPOBAHUSA, TEOPETHYECKOTO H

AKCIIEPUMEHTAILHOIO UCCIICIOBaHMS B MOcTaBIeHHBIX 3a1adax (YKE-1)

3.2 IlepeveHnb pe3yabTaToOB 00pa3oBaHus, POPMUPYEMbIX TUCHUIINHOMN,

C YKa3aHHeM YPOBHS UX OCBOCHHUS

B pe3ynbraTe 0CBOCHUS TUCHUIUIMHBI 00YYarOIHUICs JOJKEH:
3HATh:

— 3HaTh (yHIAMEHTAIbHBIC 3aKOHBI MPHUPOABI U OCHOBHBIE (U3UYECKUE U
MateMaTtuueckue 3akousl (3-OI1K-1);

— OCHOBHbIE MNpUeMbl 3(PPEKTUBHOTO YOPABICHHS COOCTBEHHBIM BpPEMEHEM;
OCHOBHBIE METOJAMKHA CAMOKOHTPOJII, CAaMOpa3BUTHUS MU CamMoOOpa3oBaHUs Ha
npoTsoKkeHnH Beel sxu3nu (3-YK-6);

— OCHOBHBIE€ 3aKOHBl €CTECTBEHHOHAYYHBIX IUCUHUIUIMH, METOJbl MAaTEMAaTHUYECKOIO
aHaIM3a M MOJEIMPOBAaHHSA, TEOPETUYECKOIO W IKCIEPUMEHTAIBHOIO

uccienoanus(3-YKE-1)

yMeTh:
— YMETh NPUMEHATH (PU3MYECKUE 3aKOHBI M MAaTEMaTUUYECKUE METOJbI JJISl PEIICHUS
3a]1a4 TEOPETUICCKOro U puKIaaHoro xapakrepa (Y-OI1K-1);
— 3¢ (}EeKTUBHO TUIAHUPOBATH U KOHTPOJUPOBATH COOCTBEHHOE BPEMS; MCIOJIb30BaTh

METOJIbI CAMOPETYJISAINH, caMopa3BUTHs U camoo0yueHus (Y-YK-6);



— HCIIOJIB30BAaThb

MAaTEMaTH4YCCKUC

METOABl B

TCXHUYCCKHUX IMPHIIOKCHUAX,

PaCCYUTBIBATb OCHOBHBIC YN CJIOBBIC XaPAKTCPUCTUKU CﬂyqaﬁHLIX BCIIMYWH, pCIIATH

OCHOBHBIC 3aJadu MaTeMaTUUYECKON CTaTUCTHUKH, PCIIaTb THIIOBBIC PACUCTHLIC

3agaun (Y-YKE-1)

BJIaJA€CTh:

— BJIaACTh HaBbIKaMH HCIIOJIb30BaHUA 3HAaHUM €CTECTBEHHBIX HaYK U MAaTCMATHKHU IIpHU

pEIIeHNH MPAaKTHYECKUX 3a7a4u HHKeHepHoi aesTenbHoctr (B-OIK-1);

— MCTOJaMH YIIPABJICHUSA COOCTBEHHBIM BPpCMCHCM,; TCXHOJIOIMAMU HpI/IO6p€TeHI/I5{.

HCIIOJIL30BAHNS U OOHOBJICHMS COMOKYJIBTYPHBIX U HpO(l)eCCI/IOHaJILHLIX 3H3HI/II?I,

YMCHHﬁ, N HAaBBIKOB; MCTOAUWKAMH CaMOPA3BUTHUA U CaMOO6pa3OBaHI/I$I B TCUCHUC

Bcel xu3an (B-YK-6);

— MCTOOAMH MATCMATHYCCKOI'O aHaJIn3a W MOACIIMPOBAHUA, MCTOAAMU PCIICHUA

3ala4 aHallu3a MW pacducTta XapaKTCPHUCTHK CI)HBI/I‘IGCKI/IX CHUCTCM, OCHOBHBIMHU

npueMamMu  00pabOTKU HKCIEPUMEHTAIbHBIX JAHHBIX,

MeToJlaMu  paboOTHl C

NPUKJIAHBIMUA TIpOTpaMMHbIME TipoaykTamu (B-YKE-1).

3.3 BocnurarenbHas padora

Hanpasienue/ Co3nanue ycJioBMi, Hcnonb30BaHue BOCIIUTATEIBHOI0 NOTEHIHAJIA
eJIu o0ecneynBaKOLIUX Y4eOHBIX JMCHUIIIHH

EctrecTBeHHOHay4YHBIH M 001enpodeccHOHATIBHBIN MOLYJIH
IIpodeccuonanbuoe | - GopmMupoBaHme 1.Mcrionp30BaHre BOCOUTATEIBHOIO MOTEHIMATIA
U TPYAOBOE rI1yOOKOro MOHUMaHUs JUCLUIUINH €CTECTBEHHOHAYYHOIO U
BOCIIMTAHHUE COLIMAJIBHOW POJIN o01menpohecCuOHaTFHOTO MOYJIS JISL:

npodeccun, MO3UTUBHON
Y aKTUBHOM YCTaHOBKM Ha
LIEHHOCTH N30paHHON
CIELUATIbHOCTH,
OTBETCTBEHHOT'O
OTHOLIEHUS K
npodeccuOHATbHON
JIEATEIIbHOCTH, TPYAY
(B14)

- (hopMUpPOBaHMS TO3UTUBHOTO OTHOIIEHUS K
npodeccun nHXeHepa (KOHCTPYKTOpa, TEXHOJIOTa),
MOHUMAaHMs €€ COLMAIbHOMN 3HAYMMOCTH U POJIU B
00IIIeCTBE, CTPEMIICHUS CIIEI0BATh HOpMaM
po¢eCCUOHATIBHON 3TUKU TTOCPEICTBOM
KOHTEKCTHOTO 00yUYEeHHsI, peIIeHUsI IPAKTUKO-
OPHEHTUPOBAHHBIX CUTYallMOHHBIX 3a/au.

- (hopMupoBaHHs yCTOHUMBOTO HHTEpECa K
npodecCUOHATILHOMN 1eATEIbHOCTH, CIIOCOOHOCTH
KPUTHYECKH, CAMOCTOSITENIbHO MBICIIHTD,
MOHUMAaTh 3HAYMMOCTb ITPO(ECCUH OCPEICTBOM
OCO3HAHHOTO BHIOOPA TEMATUKU TPOEKTOB,
BBINOJIHEHHSI [IPOEKTOB € TOCIENYOLIeH
myONIUYHON Mpe3eHTanuei pe3yabTaToB, B TOM
qrciae 000CHOBaHUEM UX COLMAIIBHOW U
IIPAaKTUYECKON 3HAaYMMOCTH;

- opMHUpOBaHNS HABBIKOB KOMaHHOW pabOTHI, B




TOM YHCJIC PEATU3AINH PA3TMYHBIX TTPOCKTHBIX
poneit (Tuaep, UCTIONHUTENb, aHATTUTHK H TIP.)
MTOCPEACTBOM BEITIOJTHCHHSI COBMECTHBIX TIPOCKTOB.
2.Mcnons30BaHuEe BOCIIUTATEILHOIO MOTEHIIHANA
JTUCIUTUINH "DKOHOMUKA U yIIPaBICHUE
npousBoacTBOM", "MIHHOBAIIMOHHAS YKOHOMUKA U
TEXHOJIOTHYECKOE MPETPUHIMATEIHCTBO'
"[IpaBoBenenue” ms:

- (hopmupoOBaHUSI HABBIKOB CHCTEMHOTO BHJICHUS
POJU ¥ 3HAUUMOCTH BBIOpaHHOM mpodeccuu B
COIMATbHO-PKOHOMUYCCKUX OTHOIICHHSIX Yepe3

KOHTEKCTHOE 00y4eHHe

- (popmupoBanue
IICUXOJIOTHYECKOM
TOTOBHOCTH K
npodeccuoHaNbHOMI
NEeSITeTTHHOCTH TIO
n30panHOi npodeccuu
(B15)

Hcnonp30BaHne BOCIIUTATEIBHOIO NOTEHIIMATA
JMCLUIUIMH 001enpo(ecCuoHanbHOr0 MOy IS
TUIS:

- (hopMUpOBaHUS YCTOMYUBOIO HHTEPECA K
poeCCUOHAIBHON JeATEILHOCTH, IOTPEOHOCTH B
JNOCTUKEHUM PE3yJIbTaTa, IOHUMaHUs
(GYHKIMOHATIBHBIX 0053aHHOCTEN U 33724
n30paHHON NpodecCHOHANBHOMN NesITeTbHOCTH,
4yBCTBa MPOo(hecCcCroHabHON OTBETCTBEHHOCTH
yepe3 BBIIOJHEHUE YYEOHBIX, B TOM YHCIIe
MIPAKTUYECKUX 3aJJaHuil, TPeOyIOLINX CTPOTroro
COOJIFOICHUS TTPABUII TEXHUKU OE€30MaCHOCTH U
MHCTPYKLUH 110 paboTe ¢ 000pyA0BaHUEM B
paMKax J1abopaTopHOro MPAKTUKyMa.

HNHresiexTyajibHOe
BOCIIMTAaHUuE

- (hopmupoBanue
KyJbTYPbl YMCTBEHHOT'O
Tpyna (B11)

Hcnionp30BaHue BOCIUTATEIFHOTO TOTEHIIMANA
JMCLUIUIMH TYMaHUTapHOTO,
€CTECTBEHHOHAY4YHOT0, 0011enp0o(heCCHOHATILHOTO
U Ipo(heCcCHOHANTBHOTO MO IS AT
(dbopMUpOBaHUS KyJIbTYPbl YMCTBEHHOTO TpyAa
MIOCPEJICTBOM BOBJICUECHUS CTY/IEHTOB B y4eOHbIE
HCCIIeIOBATENbCKHE 33/1aHHS, KypCOBBIE pabOTHI

Ap.




4

COJEPKAHUE U CTPYKTYPA JUCHUIIJIMHBI
OO6m1ast TPy 10€MKOCTh JUCIUIUIMHBI COCTABIIACT 3 3a4eTHBIX eauHuil, 108 vacos.

Bunbr yueOHoiA
eATSIIFHOCTH, BKIIIOYas Texymmii
CaMOCTOSITEIIbHYIO paboTy KOHTPOJIb ATTecTanus Maxc
Ne = CIIEBaeMOCT azaena '
Pasnen E CTYHCHTOB 1 Y P Oaiu1 3a
/I . T TPYJOEMKOCTb (B Hacax) n (Henens,
y4eOHOI pazzen
- . (nenenns, ¢bopma)
JUCHUIIINHBI 7 3 o<
S §é =8| 2& | dopva)
S|mEIRE S8
Cemectp 3
1 Paznen 1 1-9 |14 - 22 18 Cl1-4,10 | KP1-9,15 25
2 Pazgen2 | 10-18 | 14 | - 22 18 | C2-14,10 | KP2-18,15 25
Uroro 28| - | 44 36 20 30 50
3adeT ¢ OLEHKON 27 50
Hroro 3a cemectp 100

4.1 Conep:xaHue JeKUnM

Pa3nen 1

TCODI/IH HOFDCIHHOCTeﬁ. BoruncautebHbIE AJIT'OPUTMBI. YucneHHbIE MCTOAbI

pEIIEHUS HEJIMHENHBIX YpaBHEHNN. YHCIIEHHOE pENIeHnE CUCTEM YpaBHEHNIT. OCHOBHEBIE

MCTOYHUKH MOTPENIHOCTENH. AOCOMIOTHAS M OTHOCUTENIbHAs norpentHocTu. OnpeneneHue
KOJIMYECTBA BEPHBIX 3Havalux Uup pesyiabTaTa BeluucieHU. [lorpemHoct cyMMel,
pa3HOCTH, TPOU3BEJEHUS, YACTHOro, CTemeHH u KopHi. OOmas dopmyna s
norpemHocTu. [IpaBuna okpyrienus. [loHsiTHe 0 BEpOATHOCTHON OLIEHKE MOTPEIIHOCTH.
[loHsiTHE BBIYMCIAUTENBHOIO anropur™ma. TpeOoBaHUs K BBIUUCIUTEIHHOMY aJTOPUTMY.
YceTounBOCTh M CIOXKHOCTh airoput™a._CrocoObl OTIENCHUS KOpHEH ypaBHEHHS.
Pemienne ypaBHEHUI METOJOM IOJIOBUHHOIO JejeHud. PerieHne ypaBHEHHU METOIOM
urepauui. Pemenue ypaBHeHMH MeTOAOM XOpA. Pemenue ypaBHEHMM METOIOM
Hprorona (kacarenbHbiX). PelieHne cucteM ypaBHEHHM MeTonoM urepauuil. Cucremsl

JAUHENHBIX ypaBHeHM. Merton ['aycca. Beluncnenue omnpenenurteneil u oOpalieHue




Marpuilel MetonoMm [aycca. Merong wurepanuid, ycloBUS CXOOUMOCTH W OLICHKA
norpemHocTed. [IpuBeneHne cucrembl JIMHEHHBIX yYpaBHEHUW K BUIY, YJAOOHOMY st
utepanmid.  Meron 3eipens. Ouenka uucna wurepauuid. CHCTEMBl HEJIMHEWHBIX
ypaBHeHui. Meron HeroToHa.

Meton wurtepanuii. MeToa rpaadeHTa. YCIOBHUS CXOAMMOCTH METOAOB W OIICHKA
IOTPEIIHOCTEN.

Pa3zgen 2

ATpoxkcuMarus bVHKINHA. HNurepniongnus GVHKINNA. Yucnennoe

I[Hd)d)CDCHHI/IDOBaHI/IC. YncjieHHOEC MHTErpupoBaHue. YUYMCIICHHBIC METOJbl PEIICHUS

I[I/I(bd)eDGHHI/IaJ'IBHLIX YPaBHCHHUM. I/IHTGFpaJILHOG CPCOAHCKBAAPATUIHOC HpI/I6JII/I>K€HI/I€

(GyHKIMHA  OPTOTOHAJIBHBIMM ~ MHOTOWICHaMHU. MeTol HaWMEHBIIUX  KBaJpaToOB.
Ommupuyeckue hopmyisl. MaTeprionupoBanue Gynkiuid. UaTepnonsimronnas ¢popmyia
Jlarpanxka. WuaTepnonupoBanue ¢GYHKIUH KyOMUYECKUMU CIUTAHAMU. OPMHUTOBBI
KyOM4ecKue MHTEPNOJSHTHL. Brruncinenue npons3BoaHol o e€ onpeaenennto. Koneuno-
Pa3HOCTHBIE anmpoKcUManuu. YucieHHble MeTOAbl 0e3yCIOBHOM ONTHUMH3AIUU.
Yuaumonanehuble (yHKIUU. CxeMa CyXeHHUs MPOMEXKYTKAa YHUMOJIBHOCTH (DYHKIIUH.
MeTton MOJOBUHHOTO MAENEHUs ISl HAXOXACHHS JIOKAIHHOTO MHHHMYMa (DYHKITUH.
Meron “‘ckopeifiiero cmycka” Juisi HaXOXICHHUS JIOKAIbHOTO MHUHHUMYyMa (YHKITUU.
[IpuOnnkEHHOE BBIYUCIEHUE OMPEAEIEHHBIX MHTErPajJOB C MOMOIIBI0 HHTETPAIbHBIX
cymM. @opmynbl OpsIMOYroibHUKOB. Dopmyna Ttpanenui. Popmyna CumicoHa
(mapabonuueckux Tpaneuuit). I[loHsTne o uuciaeHHOM pemeHuu 3anaun Komw.
YucnenHoe pemienre aAuQepeHuuanbHbIX ypaBHEHUH MEPBOrO M BTOPOro MOPSIKA.

Merop Diinepa. Meron Pynre-Kyrra.

4.2 TemaTnueckuii NJIaH MPaKTHYeCKUX PpadoT

1. OCHOBHBIE HWCTOYHUKH TIOTPEITHOCTEH. AOCOJMIOTHasES W OTHOCUTENbHAs
MOTPEITHOCTH.

2. OmpejeneHre KOJMMYECTBA BEPHBIX 3HAYAIUX IUGP pe3ysibTara BBIUMCICHUMN.
[TorpemHOCTH CYMMBI, Pa3HOCTH, IMPOM3BEICHUS, YACTHOTO, CTEIEHU WU KOPHS.
O6mass Qopmyna i norpemHoctd. [IpaBuna oxpyrienus. Ilonstue o

BepOHTHOCTHOﬁ OICHKC ITOTI'PCIITHOCTH.



3. IloHsiTHE BBIUKUCIUTENBHOTO airoputMa. TpeOoBaHUS K BBIYUCIUTEIHLHOMY
aIrOpUTMY. Y CTOMYMBOCTD U CJIIOKHOCTH aJITOPUTMA.

4. CnocoObl oOTheraeHuss KOpHEH ypaBHeHUs. PelieHue ypaBHEHUH METOAOM

IIOJIOBUHHOTO JEJICHUS.

Pemenune ypaBHeHU METOIOM UTEpALIUAM.

Pewmenne ypaBHEHUN METOOM XOPA.

Pemenne ypaBHeHuit MetooM HeroTOHA (KacaTelbHbIX).

Pemenue cucrem ypaBHEHUN METOOM UTEPALIUM.

© ® N o o

Cucrembl TuHENHBIX ypaBHeHH. MeTton ['aycca. Beruncinenue onpenenurenei u

oOpalieHre MaTpuiibl MeTosioM [aycca.

10.Meton uTepanuii, ycIoBUs CXOAUMOCTH W OIEHKa morpemHocTei. [IpuBeneHue
CUCTEMBI TUHEHHBIX YPaBHEHUN K BULY, YIOOHOMY JIJIsi UTEPAIIHA.

11.Meton 3eriaens.

12. Onenka uncna utepanuii. CHCTeMbl HETMHEHHBIX ypaBHeHUI. MeTton HeioToHa.

13.Meton urepanuii. Metos rpaaueHTa.

14. UnTerpanbHoe CpelHEKBAApATUYHOE MNPUOIMHKEHHE (PYHKUIUNA OPTOrOHaJbHBIMU
MHOTOWICHaMH. MeToI HAaNMEHBINX KBAAPATOB. DMIUPUUIECKHIE (POPMYIIBIL.

15. UntepnonupoBanue  ¢yakuuid. HWurepnomsuuonnas Qopmyna Jlarpanxa.
HNuTepnonupoBanue GyHKIMNA KyOMUECKUMU CIUIaitHAMU.

16. OpMuUTOBEI KyOWYECKHE WHTEPIOJSHTHL. BBIYNCICHHE TPOW3BOAHOW TIO €€
onpenenennto. KoHeuHo-pa3HOCTHBIE alllIPOKCUMALIUU.

17. MeTon TOJIOBUHHOIO [E€NE€HUS JJI1 HAxOXJEHUs JIOKAJIbHOTO MHHUMYyMa
dbynkuuu. Metoj “ckopeiiero crnycka” NIl HaX0XICHUS JOKATbHOTO MUHUMYMa
byHKUIUU.

18. IlpubnuxEHHOE BBIYUCICHHUE OMNPEACNAEHHBIX HHTErpajoB C  IOMOIIBIO
UHTETPATBHBIX CYMM.

19. ®opmynsl  mpsmoyronbHUKOB. @Dopmyna Tpanenuiti. Popmyna Cumricona
(mapaboUYeCKuX TPpameruii).

20. Yucnennoe pemienne auddepeHuranbHbIX YpaBHEHMM TIEPBOTO U BTOPOTO

nopsJjika

21. Meton Ditnepa.



22 .Meton Pynre-Kyrra.

4.3 CamocrosiTeabHasi padoTa CTyJ1eHTOB

1. IlorpemHoCTh pe3ynbTaTa YACIEHHOTO PEIEHUS 33]1a41

2. UurepnonupoBanue GyHKIMMA

3. IpubnmkeHHOE BHIYUCIICHNE HHTETPAIOB

4. YucneHHOE peleHNe CUCTEM JIMHEWHBIX alnreOpandeckux ypaBHEHUN

5. Pemienue HenMMHEHHBIX ypaBHEHUIN

6. Yucnennole MeroAsl pemieHus 3amaun Komm  Juii OOBIKHOBEHHBIX
muddepeHIMaIbHbIX YpaBHEHUN

7. YucnenHoe pelieHue KpPaeBbIX 3a1ay JUTS OOBIKHOBEHHBIX

muddepeHIanbHbIX YPaBHEHUH.

5 OBPA3OBATEJIBHBIE TEXHOJIOI'MH

VYuursiBass tpedoBanuss OC HUAY MUOU BO no HampaBieHHIO NOATOTOBKH
11.03.03 «KoncTpynpoBaHHE€ W TEXHOJOTUS OJIIEKTPOHHBIX CPEICTB», peaU3alus
KOMIIETEHTHOCTHOTO IOJAXO0Ja JOJDKHA IIPEAyCMAaTpuBaTh IIMPOKOE HCIIOIb30BAHUE
B yueOHOM TpolEecce AaKTUBHBIX M MHTEPAKTUBHBIX (OpPM TMPOBEACHUS 3aHATUN
B COYETAHMHM C BHEAYAUTOPHOM paboTOM C 1eabl0 (OPMUPOBAHUA U Pa3BUTHUSA
npo(eCCUOHATBHBIX HABBIKOB oOOydaromuxcs. JIeKnunoHHbIE 3aHATHS MPOBOJAATCA
C UCIIOJIb30BAHUEM HHTEPAKTUBHBIX TEXHOJOIMH. MHOTME MNpPaKTUYECKUE 3aHITHUSA

pCain30BaHbl KOMIIBIOTCPHBIMH TCXHOJIOTHAMM.

6 OLIEHOYHBIE CPEJCTBA JUISI TEKYILEIO KOHTPOJISI
YCIHEBAEMOCTH, TIPOMEKYTOYHOI ATTECTALIMU IO
UTOI'AM OCBOEHUSI JUCLHMUIIJIMHBI U YUEBHO-
METOJMYECKOE OBECIIEYEHUE CAMOCTOSITEJIbLHOM PABOTbI
CTYJAEHTOB

Hepequb OLCHOYIHbLIX CPEACTB, HCIIOJIB3YECMBbIX JIJIHA TeKymeﬁ arTrecranumn

IIpencraBnenue
HaumenoBanue Kpatkast xapakTepucTuka o1eHOYHOTO
Kon OLIEHOYHOTO CPEJCTBA B
OIICHOYHOTI'O CPe/ICTBa cpeacTBa (ot




Tema: yncieHHbIE
KonTponbnas pabota .
KP1 Nel pELIEeHHs] YPAaBHEHHUI U CUCTEM
- (3 3amanus, 10 BapuaHTOB) Kommnekt
KOHTPOJIbHBIX 3aIaHUI
10 BapuaHTaM
Tema: yuCIEHHOE UHTETPUPOBAHUE,
Kontponbnas pabota
KP2 Nod nuddepeHIanbHpie ypaBHeHus (4 3a1anus,
- 10 BapraHTOB)
Tema: morpemHocTs, JIMHEUHBIE U
CamocrosiTenbHas .
C1 aGora Nol HeJIMHEHHbIe ypaBHeHus (3 3amaHus, 2
P B BapUaHTA)
DOHJ TECTOBBIX
Tema: anmpokcuManusi U UHTEPIIOJISIIS 3a1aHUI
C2 CamocrosiTenbHas bynkuii. YucnenHoe
pabota Ne2 nuddepentmposanue. (3 3amanus, 10
BapUAHTOB)

PacummdpoBka koMneTeHIMi Yepe3 IVIAHUPYyeMble pe3yJibTaThl 00y4eHU s

CBsi3p Mexay G(HOpMUPYEMBIMU KOMIETEHIUSIMUA U IUIAHUPYEMBIMHU PE3yJIbTaTaMU

o0yueHus pe/iCTaBIeHa B CAeAyonen Tadaune:

IIpoexTHpyeMble pe3yJibTATbI OCBOEHHUS IMCLHHIIMHDI
N CpeacTBa ¥ TEXHOJIOTHH
Kon U HHIMKATOPbI (OPMHUPOBAHNS KOMIIETEHIN OLEHKH
3uath (3) Vmets () Baazers (B) B
OIlK-1 31, 32, 33, 34 YI1,¥2 Bl KP1, KP2, C1, C2, 30
YK-6 31,32,33,34 V1,V2 Bl KP1, KP2, C1, C2, 30
Jdranbl GopMHUPOBAHUSA KOMIIETCHIUM
Buanl atTecranuu
3Hanus, "
Koasl Texkymmii | Py0eskHbl
. yMeHus N IIpomexyTou
Pazgen TeMbI 3aHATHH KOMIIETEeHI] " KOHTPOJ1b )71 st
i - KOHTPOJIb
HABBIKU arrecTaums
HeJeJIs — HeJeJIA
4 cemecTp
Teopus
IIOTPELIHOCTEM.
Ywucnennsle Meronsl | OITK-1, 31, 32,
Paznen 1 | pemenus VK-6 Vi1, VY2, Cl-4 KP1-9
HEJIMHENHBIX Bl
YPaBHEHUH U CHUCTEM
YpaBHEHUH. 3ayer
Anmnpokcumanusi u C OLICHKOU
WHTEPIIOJISIIHS 33 34
¢bynkuuil. YucnenHoe OIIK-1, y1’ Y2,
Paznen 2 | nuddepennuponanne YK-6 ]’3 1 ’ C2-14 KP2-18
U MHTETPUPOBAHHE.
Huddepenunanbabie
ypaBHEHHS.




IlIkana oueHkn 06pa3oBaTeIbLHbIX J0CTUKEHUI

Bun Makec.
Kon OLICHOYHOI'0 Kpurepun bana | 6ami— muH.
cpeacTBa 0aJ11
BBICTABJIETCS CTYJEHTY, €CIIU BCE 3 3a/lauil pPelleHBI 10
BEPHO
BBICTABIIACTCA CTYACHTY, €CIM 2 3a/Ja4yd PEIICHBI 9
BEpHO, a OJ[HA 3aj]1a4a COJEPKUT He Ooiiee | ommbku
BBICTABJISIETCSL CTYJCHTY, €CIU 2 3a/Ja4d peIIeHBI
CamoctosTens BEpHO, a OJIHA 3a/laya HE pelIeHa WU pEeLICHHUEe 8
Cl | Has pabora COMEPHHT ONIHOKH 10-6
Nel
BBICTABIICTCA CTYACHTY, €CIM 2 3aJaud PEIICHbI 6
BEPHO
BBICTABIICTCS CTYJICHTY, BO BCEX OCTaJIbHBIX CIydasx <6
BBICTABJISIETCSl CTY/ICHTY, €CIIH BCE 3 3a[a4i peIIeHBI 10
BEPHO
BBICTABIIACTCA CTYACHTY, €CIM 2 3a/Ja4yd PEIICHBI 9
BEpPHO, a OJIHA 3a]1a4a COJCPKUT He Oosiee | ommbku
BBICTABIIACTCA CTYACHTY, €CIH 2 3a/Jayd PEIlCHBI
CamocTosATeNb | gepyo, a omHa 3agaua He pelleHA WM DELICHHE 8
C2 Has pabora Ne COJIEPIKHT OLIMOKH 10-6
2
BBICTABJISIETCSL CTYJICHTY, €CITM 2 3a/Ja4il pPeIICHBI 6
BEPHO
BBICTaBJISIETCSI CTYACHTY, BO BCEX OCTAIBHBIX CITydasx <6
BBICTABJISIETCS CTY/IEHTY, €CJIHM BCE 3 3a/la4M PEIICHBI 15
BEPHO
BBICTABIIICTCS CTYACHTY, €CIH 2 3aJaud pEIICHbI
BEPHO, a OJHA 33jJada HE pEIIeHAa WIH pelIeHHe 10
KP1 | KonrponbsHas COEPIKHT OUIHOKH
paGora Nel BBICTABIISICTCS CTYJCHTY, €CId 2 3aJadd perIeHBI 9 15-9
BEPHO, HO COJIEPKaTCsl HEOOIbIIINE ONTUOKU
BBICTABJISIETCS CTYACHTY, ecnmu 1 3amada pemieHa 5
BEPHO
BBICTABJIIETCS CTYJICHTY, BO BCEX OCTaJbHBIX CIyUasx <5
BBICTABJISIETCSL CTYJIEHTY, eclid 4 3aJa4il peIICHBI 15
BEPHO
BBICTABJISIETCSL CTYJICHTY, €CIU 3 3aJa4ll pEIICHBI 12
BEPHO, a UeTBEPTasl 3a/1a4a COJAEPIKUT OIITHOKH
KP2 | KonrponbHas | BBICTaBIs€TCA CTYyAEHTY, €CIM 2 3aJauyd pEIIeHbI 9 15_9
pabota No2 BEPHO, 8 OCTAJIbHBIE COJEPKAT OIINOKH
BBICTABIIECTCS CTYJICHTY, BO BCEX OCTaJIbHBIX CITydasx <9
Jauer BBICTABIIACTCS CTYJICHTY npu MIPaBUIIBHO
30 ¢ OLEHKOI HamucaHHOM Owiere W mnpm  ortBete Ha Bce | 40-50 50-30
JIOTIOJIHUTENbHBIE ~ BONPOCHI MO  Kypcy  C




HE3HAYUTENIbHBIMH HETOUYHOCTSIMHU, KOTOPBIE CTYJEHT
JOJDKEH  YCTpaHUTh B  Ipolecce Oecenpl ¢
mpernojaBaTesieM, B paMKaX  KOTOpOH  OH
JI€MOHCTPHUPYET yriyOleHHOe MOHMUMAaHUE MpeaMeTa
U BJAJCHUE KIIOYEBBIMM 3HAHUSIMH, YMEHUSAMH U

HaBBIKaMH, MPEAYCMOTPEHHBIMU TaHHOU
IUCIUILINHOMN
BBICTaBJISIETCS CTYIEHTY pu IIPaBUIILHO

HalMCaHHOM OWJieTe HW TpH OTBETe Ha 4YacTb
JOMOJHUTENIBHBIX ~ BONPOCOB MO  Kypcy ¢ | 35-39
JTEMOHCTpAIHii 0a30BBIX 3HAHUH, YMEHUI U HABBHIKOB,
IPEYCMOTPEHHBIX JAHHON JTUCIUILIMHON

BBICTABJISIETCS CTYJEHTY IPU HAIMCaHHBIX OTBETaX
Ha BOIPOCHl Owjera (JOMyCKaeTcs CoJep)KaHHe

HEKOTOPBIX HETOYHOCTEH) M JIEMOHCTpaIuu 0a30BbIX 30-34
3HAHUM, YMEHUHN Y HABBIKOB 10 JAHHOW JUCLUIUIMHE

€CJIM CTYICHT HE Hamucala OTBET XOTS Obl HA OJIUH U3
BOIPOCOB OmyieTa W HE MOXET OTBETHUTh Ha <30

JAOIIOJIHUTCIIbHBIC KOMIICTCHTHOCTHO—
OPHUCHTHPOBAHHBIC BOIIPOCHL

HToroBas oreHka MpeacTaBiIseT cooor cyMMmy 0aioB, 3apabOTaHHBIX CTYJIEHTOM
IIPY BBINIOJIHEHUM 33JlaHUM B paMKax TEKYLIEro U IPOMEKYTOYHOIO KOHTPOJIS U
BBICTABIISIETCS B COOTBETCTBUU C [10I0%KEHNEM O KPEIUTHO-MOYJIbHOM CUCTEME B

COOTBETCTBHH CO CIICAYIOLIEH IIKAJIOM:

O1reHKa 10 5-0aIbpHOMNIIIKAIIE Cymma 06asioB 3a pa3aessl Onenka ECTS
5 — «omauunoy 90-100 A
85-89 B
4 — «xopouwio» 75-84 C
70-74 D
3 — «y0061eMBOPUMENILHOY 65-69
60-64 E
2 — «Hey0081emeopuUmMeIbHO» Huxe 60 F

PacumgpoBka ypoBHs 3HaHUM, COOTBETCTBYIOILETO MOJIYYEHHBIM Oajiam, JaeTcs

B Ta0JINIIE YKa3aHHOW HIKE

Ouenka no S-6a/yIbHOM Cymma
TpeOoBanus K ycBOeHHIO ¢(h)OPMHUPOBAHHOCTH
mkaJie — ouenka no ECTS | 6a/ioB 3a .
KOMIIeTeHII U TUCHUTINHBI
paszjaesbl
O1neHka «OTIMYHO» BBICTABIISETCS CTYJIEHTY, €CIH OH
ryOOKO M MPOYHO YCBOWJI MPOTPAMMHBIA MaTepua
«OMIAUYHOY Y p y porp pHat,
90 = 100 | CUCPMBIBAIOIIE,  NOCNENOBATENBHO,  HETKO M
4 JIOTUYECKH CTPOWHO €ro wu3jaraer, yMeeT TEeCHO
YBSI3BIBATh TEOPHIO C MPAKTUKOM, UCIIOIB3YET B OTBETE
MaTepuag MOHOTpahUIeCKON JIUTEPATYPHL.
FODOUON OrneHka «XOpoIloy» BBICTABISAETCS CTYIEHTY, €ClIU OH
P 20 = 89 TBEPIO 3HAET MaTepuall, TPAMOTHO M TIO CYIIECTBY
DCB u3araerT  ero, He  JOMycKas  CYyIIECTBEHHBIX
" HETOYHOCTEN B OTBETE HA BOIIPOC.




N o g Bk~ WD

8.
9.

«y0081€MBOPUMENILHO»

OHeHKa «YOOBJICTBOPHUTCIBHO» BBICTABJIACTCA
CTYICHTY, €CITH OH UMEET 3HAHHS TOJHKO OCHOBHOTO
Marepuayia, HO HE YCBOMJ €ro JeTayieil, NOomycKaeT

— 60 ~69 | HeTo4YHOCTH, HEJI0OCTAaTOYHO MIpaBUIIbHBIC
E,D (bOpMyITUPOBKH, HapyIICHUS JIOTUYECKOU
MOCNEOBATEILHOCTH B HW3JIOKEHUU TMPOTPAMMHOIO
MaTepuaa.
OneHka  «HEYJIOBIETBOPUTEIBHO»  BBICTABISETCS
CTYJEHTY, KOTOPBIiI HE 3HAET 3HAYUTEJIbHOW YaCTH
MPOrPaMMHOTO MaTepHalia, I0MyCKaeT CyIIeCTBEHHbBIC
«HEYO0871emMBOPUMENLHO»
OILLIMOKHU. Kak IIPaBUJIO, OIICHKA
— MeHee 60

F

«HEYJIOBJIIETBOPUTEIBHOY»  CTaBUTCA  CTYJCHTaM,
KOTOpbIE HE MOTYyT HpPOAODKUTH oO0yueHue 0e3
JIOTIOJTHUTEIBHBIX ~3aHATUH 10 COOTBETCTBYIOILEH
JMICIIATUIMHE.

BOIIPOCHI K 3AUETY C OIIEHKOH

CnocoObl oT/IeTIeHUsI KOPHEN YpaBHEHHUS.

Pemenne ypaBHEHMI METOIOM ITOJIOBUHHOTO JEJIEHUS.

Pemienune ypaBHEeHUIT METOIOM UTEpALIU.

Pemienune ypaBHeHUI METOJIOM XOPI.

Pemenne ypaBHenuii Meto1oM HbroToHA (KacaTenbHBIX).

Pemienue cucrem ypaBHEHUI METOIOM UTEPALIUAM.

WNHrerpanbHoe  CpeAHEKBAaIpaTUUYHOE MNPUONMKEHHE (QYHKUUH  OpTOrOHaJbHBIMHU

MHOI'O4JICHAMM.

MCTO)I HaMMCHBIINX KBAAPATOB.

OmMmupuyeckue GopmyIb.

10.UnTepnionupoBanue QyHKIUH.

11.Nurepnonsiunonnas ¢hopmyina Jlarpanxa.

12.MuTepnonupoBadue GyHKINNA KyOMIECKUMU CIIJIaifHAMHU.

13.2pMuUTOBBI KyOUYECKHE UHTEPIOJISHTHI.

14.BpruriciieHre Npou3BOAHOMN 0 €€ ONPEAETICHHUIO.

15.KoHe4HO-pa3HOCTHBIE alMPOKCUMALIHH.

16.YucieHHbie METOIbI O€3YCIOBHON ONTHMM3ALINH.

17.Yuumonaneusie pynkuun. Cxema Cy>KeHHS MTPOMEKYTKA YHUMOIATbHOCTH (QYHKITUH.

18.MGTO,Z[ IIOJIOBMHHOI'O ACJICHHUA I HAXOXACHUA JIOKAJIbHOI'O MUHUMYMa (bYHKI_[I/II/I

19.Meton “ckopeiiiero cinycka” Jjisi HAXO0XKJICHUS JIOKATbHOTO MUHUMYMa (DYHKITUU.




20.ITpubmmkEéHHOE BBIUMCIICHUE OINPEACIEHHBIX WHTETPAJIOB C MOMOIIBI0 HHTETPATBHBIX
CYyMM.

21.®opMysbl IPSAMOYTOIBHUKOB.

22.®opmyra Tpamnenuu.

23.Dopmyna Cumrncona (mapaboaIudecKuX TPareyil).

24.TlonsiTve 0 YMUCIEHHOM penieHnn 3ana4u Komru

25.Yucnennoe pemienne auddepeHnnaibHbIX ypaBHEHUH TIEPBOTO MOPSIKA.

26.Meton Ditnepa.

27.Metop Pynre-Kyrra.

28.0OCHOBHbIE UCTOYHUKH MOTPEIIHOCTEN. AOCOIIOTHAS U OTHOCUTENbHAS MTOTPEITHOCTH.

29. Onpenenenne KOJIWYECTBA BEPHBIX 3HAYAIIUX U(P pe3yabTaTa BEIYUCICHUI.

30. IlorpemrHocT CyMMBI, pa3HOCTH, MPOU3BEACHUS, YACTHOTO, CTENEHU U KopHs. Obmas
dbopmyIia 17151 TOTPEIIHOCTH.

31. IlpaBuna OKpyTICHHUS.

32. [lonsiTue 0 BEpOSTHOCTHOM OIIEHKE MOTPEUTHOCTH.

33. IloHATHE BBIUMCIUTEIHHOTO aNTOPUTMA. TpeOOBaHMs K BHIUUCIUTEILHOMY aJITOPUTMY.
Y CTOMYUBOCTD U CI0KHOCTH AJITOPUTMA.

34. Cuctembl nuHEHHBIX ypaBHeHuil. Merox I['aycca. Brluucnenuwe omnpeaenurencii u
oOparieHre MaTpulbl MeTo1oM [aycca.

35. Meton wuTepanuii, ycCIOBHS CXOIUMOCTH U OIleHKa morpemrHoctei. [IpuBeneHue
CUCTEMBI JINHEHHBIX YPaBHEHUH K BUAY, YIOOHOMY AJIsI UTEpaIlUid.

36. Mertox 3eiiaens. OneHka yncia UTEparmid.

37. Cuctembl HETMHENHBIX ypaBHeHU. Meton HeroToHa.

38. Metoj urepanuii.

39. Meron rpanueHra.

40.Y cioBus CXOAUMOCTHU METOAOB U OLICHKA HOFpeHIHOCTeﬁ



7 YYEBHO-METOJUYECKOE 1 THOPOPMAIIMOHHOE
OBECIIEYEHHUE JUCIUIIVINHBI

7.1 OcHoBHas TUTEpaTypa
. baxsanos, H.C. Ywmcnennsie metonbl [DnexkrpoHHbi pecypc]/ baxpamop H.C.,

Kunkxor H.II., KobenbkoB I'."M.— DsekTpoH. TekcToBble aaHHbIe.— M.: BUHOM.
Jlabopatopwus 3aanwmii, 2012.— 635 C

. baxBanos, H.C. UYucnenHsle METOAbl B 3a/ladyaX M YNPAXKHEHUAX [DIECKTPOHHBIN
pecypc]: yueOHoe mocobue/ baxanos H.C., Jlanun A.B., YwmwxonkoB E.B.—
OnexTpoH. TekctoBbie AaHHbie.— M.: BUHOM. JlaGoparopus 3nanuii, 2013.— 240 c.
. UucneHnnbple METOBI : YyUeOHUK I By30B. - M.: M3znar. nentp "Axanemus", 2013 -
(YauBepcurerckuii yueOHuk) (IIpukmamnas marematuka u mHpopMaruka). - ISBN
978-5-7695-5090-4 Ku. 1: Uncnennsii ananus / H. H. Kanutkun, E. A. AnpmuHa. -
2013. - 298, [1] c. - bubnuorp.: c. 293-294. - ISBN 978-5-7695-5089-8

. UucneHHble MeTOABI : y4eOHUK A By30B. - M.: M3nat. nentp "Axkagemus", 2013 -
- (YuauBepcurerckuii yueonuk) ([lpuknagnas maremarvka u uHpopmaruka). - ISBN
978-5-7695-5090-4 KH. 2: Metoasl matematnueckoi ¢usuku / H. H. Kanutkun, I1. B.
Kopsikun. - 2013. - 302, [1] ¢. - bubmuorp.: ¢. 298-299. - ISBN 978-5-7695-5091-1

. UncneHHble METO/IbI | Y4€OHUK U MPaKkTUKyM i By30B / Y. . [Tupymos [u ap.] ; mox

penakuueit Y. I'. [lupymosa.
FOpaiit, 2020. — 421 c. — (Bricmee obpazoanue). — ISBN 978-5-534-03141-6.

5-¢ u3., nepepad. u gomn. — Mocksa : M3narenbeTBo

. 3amm3usak, B. E. Uucnennple Metoapl. OCHOBBI HAyYHBIX BBIUMCICHUH : YUCOHHK H
npaktukyMm s By3oB/ B. E. 3amusnsik. — 2-e m3z., mepepab. m gom. — Mockaa :
UznarensctBo HOpaiit, 2020. — 356 c. — (Bricmiee o6pazoBanue). — ISBN 978-5-
534-02714-3.

7.2 JlonoJIHUTEJIbHAS JIUTEPATYyPa

. Bonkos, E.A. Uucnennbie MeTOAbI [DIEKTPOHHBIN pecypc]: yUeOHHK. — DIEKTPOH.
nan. — CII6. : JIans, 2008. — 249 c.
. Cpouko, B. A. Uucnennsie metonbl. Kypce nekuumii: yueOHOe mocodue Jijisi By30B IO

cnermanbHocTH 010200 "llpukmamnas warematnka W wuHPOpMaTuka' © 1O



Harnpasieruto 510200 "Tlpuxmannas matematuka u uapopmaruka" / B. A. Cpouko. —
CII6. : Jlanb, 2010 . — 208 c. — (YueOnuku 11 By30B. CrernuansHas JuTeparypa) . -
ISBN 978-5-8114-1014-9 .

. ABepuna, T.A. UucieHHble MeTOAbl. AJTOPUTMBI MOJEIUPOBAHUS CUCTEM CO
CIIy4YalHOM CTPYKTypoH : yueOHoe rocooue s By3oB/ T. A. ABepuHa. — MockBa :
UznarensctBo HOpaiit, 2020. — 156 c. — (Bwicmee o6pazoBanue). — ISBN 978-5-
534-07204-4

. ABepuHa, T. A. Yucnennsie MeTo . Bepudukaius anropuTMoB pelieHus CUCTEM CO
CIIy4ailHOM CTPYKTypoH : yueOHoe mocooue s By3oB/ T. A. ABepuna. — Mockasa :
UznarensctBo HOpaiit, 2020. — 179 c. — (Bricuiee o6pazoBanue). — ISBN 978-5-
534-07205-1.

. I'atemoxk, O. B. Yucnennsie MeTosl : yueObHoe nocodue s By3oB / O. B. ['areniok,
. K. Ucmaunos, H. B. MantokoBa. — Mocksa : M3zgatensctBo IOpaiit, 2020. —
140 ¢. — (Bricmee o6pazosanue). — ISBN 978-5-534-05894-9.

. EMenbsinoB, B. H. Yucnennsle MeTOAbl: BBEJACHHE B TEOPUIO PA3HOCTHBIX CXEM :
ydueObHoe mocobue i By3oB/ B. H. EmenbsHoB. — 2-¢ u3a., uchnp. u JAOIM. —
Mockpa : M3parensctBo [Opaiit, 2020. — 188 c. — (Bricmee o0pa3oBanme). —
ISBN 978-5-534-06617-3.

. KonproBa, 3. M. YucneHHble METOAbI pELIEHUS] YpaBHEHUI MaTeMaTUYECKON (DU3UKU
U xumud : ydeOHoe mocobme st By3oB/ 3. M. Komermoa, A. C. Ckuuko,
A. B. Kenca. — 2-e uzn., ucnp. u gon. — Mocksa : U3natensctBo IOpaiit, 2020. —
220 c. — (Bricmee obpazoBanue). — ISBN 978-5-534-06219-9.

. JJobanoB, A.M. Maremarndyeckoe MOJICTUPOBAHUE HEIMHEHHBIX  IPOIIECCOB :
yueOHuk misa By30B/ A. W. Jlo6anos, W.b. IletpoB. — MockBa: HM3gaTenbcTBoO
FOpaiit, 2020. — 255 ¢. — (Bricmee odpaszoanue). — ISBN 978-5-9916-8897-0.

. Muxaiinos, I. A. Craructuueckoe MojaenupoBanue. Meroasl Monte-Kapio :
yuebHoe mnocobue nns By3oB/ I. A. Muxaiinos, A. B. Boiitumek. — Mocksa :
UznarensctBo HOpaiit, 2020. — 323 c. — (Bricmiee o6pazoBanue). — ISBN 978-5-
534-11518-5.



10. IIumenos, B. I'. Uucnennsie metoasl B 2 4. Y. 1 : ydeOHOe mocobue st By30B /
B. T'. I[lumenoB. — MockBa : M3znarensctBo IOpaiit, 2020. — 111 ¢c. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-10886-6.

11. IIumeHoOB, B.T'. Uucnennsie METOIbI pelieHust YpaBHECHUU Cc
HACJIEICTBEHHOCTHIO : yueOHoe mocobue ang By3oB/ B.I'. [lumeHoB ; mon Hay4yHOU
pemakimein  A. b. JlokaukoBa. —  MockBa :  W3marensctBo  FOpanit, 2020 ;
ExarepunOypr : M3znmatenbctBo Ypanbckoro ynuBepcuteta. — 134 c.— (Bwicmiee
obpazoBanue). — ISBN 978-5-534-10892-7

12. Tlumenos, B. I'. Uucnennsie metoasl B 2 4. Y. 2 : yuyeOHOe mocobue st By30B /
B. T'. IlumenoB, A. b. JloxxaukoB. — Mocksa: WznmarensctBo IOpaiit, 2020. —
107 ¢. — (Bricmee o6pazosanue). — ISBN 978-5-534-10891-0.

13.  Peiiznun, B. 1. Marematnueckoe MOACIHPOBaHUE : yueOHOE mocoOue s By30B /
B. U. Peiiznun. — 2-e usz., nepepad. u gon. — Mocksa : M3marensctBo FOpaiiT,
2020. — 126 c. — (Bwicmiee obpazoBanme). — ISBN 978-5-534-08475-7.

14. Cyxapes, A. I'. MeToasl oNnTUMU3AINHY | YYEOHUK U TPAKTUKYM I OaKaliaBpyuara
u maructparypsl / A. I'. Cyxapes, A. B. Tumoxos, B. B. ®egopoB. — 3-e uza., ucnp.
u gon. — Mocksa : U3marenscTBo FOpaiit, 2019. — 367 ¢. — (bakanaBp u Marucrp.
Axkanemuueckuit kypc). — ISBN 978-5-9916-3859-3

15. Cyxapes, A.I'. UnucneHHbIE METOJbI ONTUMHU3AMINH : YICOHUK U MPAKTHUKYM IS
akagemudeckoro OakamaBpumara/ A.I. Cyxapes, A. B. Tumoxos, B. B. ®emopos. —
3-¢ u3a., uchp. u gon. — Mocksa : MsznarensctBo [Opaiit, 2019. — 367 c. —

(bakanmaBp. Axamemuueckmii kypc). — ISBN 978-5-534-04449-2.

7.3 UHTEpHeT-pecypchl

1. MoxkpoBa H.B. Uucnennbie MeToAbl B MHKEHEPHBIX pacueTrax : yueOHoe mocooue /
Moxposa H.B., CypkoBa JL.LE.. — CapatoB : A#i Ilu Op Meaua, 2018. — 91 c. —
ISBN 978-5-4486-0238-2. — TekcT : 31eKTpOHHBIN // DIEKTpOHHO-OUOIMOTEYHAs
cucrema IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/71739. — Pexxum

JOCTyMa: JAJisl aBTOPU3UP. TI0JIb30BATEIIEH.



2. Bonkog, E. A. Hucnennbsie MeTosl : yueOHoe mocobue ains By3oB / E. A. BonkoB. —
6-¢ uzn., crep. — Cankrt-IlerepOypr : Jlans, 2020. — 252 c¢. — ISBN 978-5-8114-
7899-6. — Texkcrt : anexkTpoHHblid / JlaHb : 3JI€KTPOHHO-OUOIMOTEUHAsT CUCTEMA. —
URL: https://e.lanbook.com/book/167179 (nata obpamienus: 24.06.2020). — Pexum
JOCTYTIA: JUIsl aBTOPU3. MOJIH30BATENCH.

7.4 llepuoanueckue U3IaHUusA

I'azersr:

1. TIOUCK. ExeHenenbHas razera HAy4HOro cooOIecTa

Kypnanbi:

1. BBICHIAS HIKOJIA XXI BEKA. (AnsManax)

2.  BBICIHIEE OBPA3OBAHUE B POCCHUU

3. 3HAHUE - CUJIA

4. W3BECTHI BBICHINX YYEBHbBIX 3ABEJJEHNI. [IPUBOPOCTPOEHUE

5. COBETHUHK B COEPE OFPA3OBAHUA

6. CIHEHUAJIMCT

8 MATEPHAJBHO-TEXHUYECKOE OBECIIEYEHUE
TV CHUTLIAHBI

Jlis mpoBeneHUs Y4YeOHBIX 3aHSATHUW JIEKIIMOHHOTO M CEMUHAPCKOTO THIIA,

I'pyHIIIoOBbIC 1 MHIAWBHUAYAJIbHBIX KOHcyHBTaHHﬁ, TCKYLICTO KOHTPOJIA, HpOMC)KYTO‘IHOﬁ

aTTeCTallun  HCIOJb3YHOTCS yqe6HHe ayaIuTOprHr, OCHAIICHHBIC O60py,Z[OBaHI/IeM u

TEXHUYECKUMU CPEICTBAMHU OOyUECHHUS.

VY4eOHble ayUTOpUU NJIsl CAMOCTOATEIBHOW PAOOTHI OO0Yy4arOMXCS OCHAILIEHBI

KOMITBIOTEPHOM TEXHUKOW C BO3MOXHOCTBIO TOJKIOYEHHS K ceth «MHTepHeT» U

o0OecrieyeHUeM JI0CTyIa B JJIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTEIbHYIO CpEIy

BYy3a.

TTU HUAY MUDU obGecrieueH HEOOXOIUMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO U

CBOOOJTHO PACIPOCTPAHIEMOr0 IPOTPAMMHOTO 00ECTICUSHHSI.

CBeneHus 0 HaJIMYUU OOOpPYAOBAHHBIX YYEOHBIX KaOWHETOB, OOBEKTOB IS

MIPOBEJICHUS MPAKTUYECKUX 3aHATHH MpeacTaBiIeHbl Ha opuinanbiHoM caiite TTU HUAY

MU®U: http://tti-mephi.ru/ttimephi/sveden/objects



