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Ilepeuenv komnemenyuil U UHOUKAMOPOB 0OCHIUNCEHUA KOMNEMEeHYUIL C YKA3AHUEM IMAnoe hopmupoeanus 6 npo-
uecce 0C60CHUA OUCYUNTIUHDL

Komnereumus:

[TK-1 Criocoben pa3pabateiBaTh TpeOOBaHUS U MPOSKTUPOBATH IPOTPaAaMMHOE OOecTieueHre

[1IK-1.1 3HaeT MeTonon0ruM pa3pabOTKU MPOrpaMMHOr0 OOECIIEYeHHsI, HAa3HAYEHHE U BO3MOKHOCTH CPENICTB MPOEKTUPOBAHMSI TIPO-
rpaMMHOI0 o0ecrieueHus

[1K-1.2 YMmeert pa3zpabaTeiBaTh TpeOOBAHUS U IPOEKTUPOBATH IPOrPaMMHOE 0OecrieueHne

[1K-1.3 Bnaneer HaBblkamMu pa3pabOTKU TpEOOBAHUN K TPOrpaMMHBIM MPOJYKTaM, UCIIOJIb30BAHUS METO/I0B U CPEJICTB IPOEKTUPO-
BaHUS IPOTPAMMHOTO 00€CTICUSHHS

Omanwi qbopmupoeanuﬂ 6 npouecce oceoenun ()ucuulmunbl

Hnouxamoput doc- (ykazamwv 6ce memwvt uz PII/])

Haumenosanue oyenounozo
mudiceHusn Komne- 3 cpedcmed
menyuu Texuuu Ilpakmuueckue Jlabopamopuwvie | Kypcoeoit npoekm P
3anamusn 3anamu (paboma)
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1.3. Hbl Hbl epaguueckotl pabomol, IK3aMeH




Ilepeuensv oyenounvix cpeocme no oucyuniune (MooyJio)

Ounasn, ouno-3aounasn hopma

Min, 6annos

Max, 6annos

Ne OueHovHbIe cpeaCcTBa (6a3zoewtii yposenn) (nosviuwennwlit ypo-
6€Hb)
1 Pacuerno-rpaduueckas padora Nel 9 15
2 PacuetHo-rpadudeckas padora N2 9 15
3 PacuerHo-rpaduueckas padora Ne3 9 15
4 Pacuerno-rpaduueckas padora Ned 9 15
Texyuuii peiTUHTr 36 60
JIK3aMeH 24 40
PeliTunr mo nucuunianHe 60 100




HlIkana oyenusanusn

IIudposoe BbIpa-
JKeHue

BripakeHue B 0aJi-
Jax:

CnoBecHoe BbIpa-
JKEeHHe

Kpurtepun oneHKH HHIMKATOPOB J0CTHKEHHs P popMe KOHTPOJIA:

IK3aMCH

5

87 -100

OTiIuyHO

O1neHKa «OTIMYHO» BBICTaBISETCS CTYACHTY, €CIIU TEOPETHUECKOE COJCPKaHUe Kypca OCBOCHO IMOJ-
HOCTEI0, 0€3 TPO0EIOB; MCUYCPITBIBAIOINE, MOCISIOBATEILHO, YSTKO U JIOTHYSCKU CTPOHHO H3Jaraet
MaTepuai;, CBOOOJHO CIIPaBISIETCS C 3a/1a4aMH, BOMIPOCAMH ¥ IPYTUMH BHUJIAMH IPUMEHEHUST 3HAHUIA;
WCTIONIB3YET B OTBETE JOTOIHUTENIbHBI MaTepral BCe MPEeTyCMOTPEHHBIE IPOTPaMMOM 3aaHUS BBI-
TIOJTHEHBI, KAYeCTBO WX BBITIOJHEHHS OIICHEHO YMCIIOM OaJlIOB, OJIM3KHUM K MaKCHUMaJlbHOMY; aHAJIH-
3UpyeT NOJyUYSHHBIE Pe3yJIbTATHI; MPOSBISET CAMOCTOSTETFHOCTD TIPY BHITIOJIHEHUH 3a1aHUI

74 - 86

Xoporio

OrneHKa «XOpOoI0» BBICTABISCTCS CTYICHTY, €CIM TEOPETUUECKOE COJIEPXKaHUE Kypca OCBOCHO MOJ-
HOCTBIO, HEOOXOIMMBIE TIPAKTHYECKUE KOMIETCHIIMH B OCHOBHOM C(QOPMHUPOBAHEI, BCE MPEIYCMOT-
PEHHBIE MTPOTPaMMOii 00yueHHS yIeOHbIE 3a/JaHHS BBITIOJIHEHBI, KAYECTBO UX BBIMOJIHEHHS JJOCTATOY-
HO BbIcOokoe. CTyNIEHT TBEpJO 3HACT MaTepua, IPaMOTHO U IO CYIIECTBY M3JIaracT ero, He AOIycKas
CYIIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIPOC.

60 -73

VY 10BIIETBOPUTEITb-
HO

OrneHka «yIOBIETBOPUTENHHOY» BBICTABISIETCS CTYINEHTY, €CIIM TEOPETHYECKOe COIepiKaHue Kypca
OCBOCHO YaCTHYHO, HO TIPOOEITbI HE HOCAT CYIIECTBEHHOTO XapakTepa, OONBITHHCTBO MPeyCMOTPEH-
HBIX MPOTPAMMOH 3a/IaHUH BBITIOJHEHO, HO B HUX MMEIOTCS OIIMOKH, MPH OTBETE HA MOCTABJICHHBIN
BOIPOC CTYJCHT JIOMYCKAET HETOYHOCTH, HEJIOCTATOYHO MPABUIIbHBIE (HOPMYITHPOBKHY, HAOIIOIAIOTCS
HapYIIEHHUS JIOTHYECKON MOCIIeI0BATEIFHOCTH B H3JI0KEHUN TIPOTPAMMHOTO MaTepHaa.

Hwxe 60

HeynosnerBopu-
TENBHO

OLeHKa «HEYIOBIECTBOPUTEIBHOY» BHICTABISCTCS CTYACHTY, €CIU OH HE 3HACT 3HAUMUTEIBHOU YacTu
MPOrPaMMHOI0 MaTepuaia, JOMYyCKaeT CYIISCTBCHHBIC OITUOKH, HEYBEPEHHO, ¢ OOJIBITUMHE 3aTpPYI-
HEHHSIMU BBITIONHSIET MPAaKTUIECKUE PaOOThl, HEOOXOAUMBIC MPAKTUYESCKUE KOMIIETCHIIUN He chop-
MHUPOBaHBI, OOJBIIMHCTBO MPEILyCMOTPEHHBIX MPOrpaMMOil 00yUYeHHsI YIeOHBIX 3aJaHUN HE BBITOJN-
HEHO, KaYECTBO MX BBIIIOJIHEHHUS OI[CHEHO YHCIOM OalIOB, OJIM3KUM K MHHUMAaTbHOMY




KpaTkasi XxapakTepucTHKa olleHOYHbIX CPeACTBA

No
n/n

Haumenosanue
OUECHOYHO20
cpeocmea

Kpamkasa xapakmepucmuka oyeHo4H020
cpeocmea

Ilpeocmaenenue
OUEeHOUH020 Ccpeo-
cmea 6 gponoe

2

3

4

[IpakTueckoe
3aHATHE

B xonme mpakTthueckux padOT CTYACHTBHI OB-
JaJeBalOT YMCHHUSMH T10JIb30BaThCs pabOTaTh
C HOPMAaTUBHBIMU JOKYMEHTAMHU W WHCTPYK-
TUBHBIMH MaTepuajlaMd, COPABOYHUKAMHU,
COCTaBJISITh TEXHUYECKYK) JTOKYMEHTAIUIO;
BBHITIOJTHATh YEPTEXKH, CXEMbl, TaOJIUIIBI, pe-
IaTh pa3HOro poja 3ajaudu, AejaTh BbIYMC-
JICHUS, ONIPENETATh XapPAKTEPUCTUKHU PaA3JINY-
HBIX BEIECTB, OOBEKTOB, sBicHUM. llean
MPAKTUUYECKUX 3aHATHN 3aKIIOYaeTCs] B BbI-
pabOTKE y CTYJEHTOB HaBBIKOB IMPUMEHEHUS
MOJIYYCHHBIX 3HAHWUM UL PEIICHUS MPaKTH-
YECKHMX 3a7lad B MPOIECCE COBMECTHOM Jesi-
TEJIbHOCTH C MPENOJAABATEISIMH.

Tembl npakTHye-
CKMX 3aHSTHI;
KOHTPOJIbHBIE BO-
IIPOCHI U 3aJaHUS
10 TEME MPAKTH-
YECKOT'O 3aHATHUSA

12

PacueTtHo-
rpaduueckaspa-
oora

CpencTBO NpOBEPKU YMEHHUN MPUMEHSTH TO-
Jy4YEHHBIE 3HAHUA IO 3apaHee ONpeAeIeHHON
METOJUKE Il PEIICHUs 3a/lad WU 3aJaHUui
10 MOJIYJIIO WM JUCLMIUIMHE B 1IETIOM.

Kommnekr  3ana-
HUHN IS BBIIIOJIHE-
HHUS pacyeTHo-
rpaduyeckol  pa-
OOTHI




MuHucTepcTBO HayKu U Bhiciiero oopasosanus Poccuiickoit denepannu
HwxHekaMCcknii XUMHUKO-TEXHOJIOTUUECKU HHCTUTYT ((puIra)
(benepabHOTO TOCYAaPCTBEHHOTO OFOKETHOTO 00pa30BaTEILHOTO YUPEKACHHS
BBICIIIETO 00Opa30BaHuUs
«KazaHckuii HaMOHAIBHBINA UCCIEA0BATENILCKUI TEXHOJIOTHYECKU YHUBEPCUTET

Daxyremem WHPOPMAITMOHHBIX TEXHOJOTUMA
KageopannbhopMalmOHHBIX CHCTEM U TEXHOJIOTHIA

Hampasnenue noaroroBku:09.03.01 MadopmaTka 1 BEIYUCTUTEIbHAS TEXHUKA
(k00 u HaumeHnosamnue)

[Tpoduns: ABTOMATH3UPOBAHHBIE CHCTEMbI 00pa0OTKH MHMDOPMAITNHN U YIIPABICHUS

KommuiekT 3aganuii 17151 BHINOJIHEHUS pacyeTHO-rpaduueckoipadoTsl
noauciuiuinaebl.B.JIB.03.01 ITpuknagHasgs MaTeMaTHKaA

PI'P Nel. Iu¢¢epenunanbHbie ypaBHEHHUs] IEPBOT0 MOPSAKA
Haiiti 061muii uaTerpan auddepeHnnaibHbIX ypaBHEHHIH:

a) y'e'N1-x* +x(e +4)=0;

6) x'e* = (0~ y;
B)3x—y—-2)y' =x+y-2;

r) xy'—y=x"e";

n) xy'+4y= ZJ;E""'] ;

e) [3;{3.}' —y’ )dx+ [,rj —3}'3.1(_)-:{1»‘ =0.

Haiitu uaTErpasbHyI0 KPUBYIO, IPOXOASAUIYIO Yepe3 TOUKy M.
(" =327 )dy+xydx =0, M(41).

PI'P Ne2. In¢pepeHnnanbHbie YpAaBHEHUs] BBICHIUX NOPSAKOB
Haiitn oOmiee pemenne auddepeHunanbHbIX ypaBHEHUH, AOMYCKAIONINX MOHU-
KEHHE MOPAIKA.

a) xy"=y"; 0) J;y" =1.

Haiitu o61iee penieHue ypaBHEHHs METOJIOM BapUalliy MPOU3BOJIBHBIX MOCTOSH-
HBIX.

" _ 2x -1
y'—y=("+1)
Haiitu obmiee pemenne TMHEHHOTO HEOJHOPOIHOTO Au(dHEepeHITNaTLHOTO YpaB-
HEHHUS METOOM IMOA00pa YaCTHOTO PEIICHHUS.



a) y'+2y' +5y=10x-1;

0) y"+2y"+y =x" +4x+5;
B) y" -8y +7y=>5e";

r) y"—=8y'+7y=3e";

n) y"—2y"+2y=>5sin2x;
)y +4y =x+e .

PI'P Ne3. Cucremsl nud depeHnuajbHbIX YPaBHEHHI
Pemmts 3amauy Ko 1151 cucteMsl TnHENHBIX 1udpepeHnanbHbIX ypaBHEHNH.

ﬁ =2x—-v

dt ’

Doy

dt |
x(0)=—Lv(0)=0.

dx

—_—=—x-2

dt 4

Q: 3x+4y

dt

x(0)=-1Ly(0)=0.

Haiitu ypaBHeHHE KPUBOH, Y KOTOPOH JIMHA OTPE3Ka, OTCEeKae-
MOTO KacaTellbHOH Ha OCH adCIHCce, paBHa KBaJpaTy Op/HHATHI
TOYKH KacaHHs.

Haiitn kpuByto, npoxo/asuryto dyepes Touky N(0,4) v obnamaro-
LIYIO CHCAYIOLUIHM CBOHMCTBOM: IUJIONIA/lb KPHBOJMHEHHOH Tpa-
NEeLHH, OTPAaHUYEHHOH M000H Apyroil KpUBOI, JIBYMS OpIWHA-
TaMH ¥ OCkIO abciuce, MponoplMoHansHa JUTHHE 3ToH 1yru. Ko-
3P GUIHEHT NPONOPLMOHANILHOCTH paBeH 4.

PI'P Ne4. MaTemaTu4ecKue NaKeThl VISl pellleHUus
auddepeHuMATBHBIX YPABHEHUH

Pemmnte nuddepennmansabie  ypaBHeHUs: mnpeawpiaynmx PI'P ¢ momoibio
CpPEICTB MAaTEMATUUYECKUX MAKETOB:

1. B MathCad.

2. B MatLab.

3. B Maple.

Kpurepuuonenku:



Ne By KOHTDOJISI KoanyecTBO 0a/1710B
n/n A P MunuMmajbHoe | MakcuMaJbHOE
1 PacuetHo- 9 s
rpadudaeckaspadbora Nel
PacuetHo-
2 rpadgudeckaspadbora Ne2 9 15
PacuetHO-
3 rpadudeckaspadbora Ne3 9 15
PacuetHO-
) rpaduyeckaspadbora Ned 9 15
Hroro 36 60




MuHucTepcTBO HayKu U Bhiciiero oopasosanus Poccuiickoit denepannu
HwxHekaMCcknii XUMHUKO-TEXHOJIOTUUECKU HHCTUTYT ((puIra)
(benepabHOTO TOCYAaPCTBEHHOTO OFOKETHOTO 00pa30BaTEILHOTO YUPEKACHHS
BBICIIIETO 00Opa30BaHuUs
«KazaHckuii HaMOHAIBHBINA UCCIEA0BATENILCKUI TEXHOJIOTHYECKU YHUBEPCUTET

Daxyremem WHPOPMAITMOHHBIX TEXHOJOTUMA
KageopannbhopMalmOHHBIX CHCTEM U TEXHOJIOTHIA

Hampasnenue noaroroBku:09.03.01 MadopmaTka 1 BEIYUCTUTEIbHAS TEXHUKA
(k00 u HaumeHnosamnue)

[Tpoduns: ABTOMATH3UPOBAHHBIE CHCTEMbI 00pa0OTKH MHMDOPMAITNHN U YIIPABICHUS

(Haumenosanue)
Cemectp 3
YTBEPX/IAIO
3aB.xadenpoit O.B. Maryxuna
« » 2021 T.

Bonpocel k 3xk3aMeHy
no auctuiuinHe(moayno)bl.B.J1B.03.01 IlpuknagHas MareMaTrka
1. OcHOBHbIE MOHATHS U FeOMEeTpUYecKasi MHTepIpeTanus 0ObIKHOBEHHbBIX JU(depeH-
HuanbHbIX ypaBHeHUH (Ha npumepe O/[Y nepsoro nopsiaka).
2. HauanbHble yCclIOBHS U TEOpEMa CYIIECTBOBAHUA U €AMHCTBEHHOCTHU pemenus O1Y
IIEPBOTO MOPSAKa.
VYpaBHEHUS C pa3IEIAOIUMUC IEPEMEHHBIMU.
OnHOpoaHOE YpaBHEHHUE.
VYpaBHEHUS, IPUBOAIIMECS K OJHOPOIHBIM.
Jluneiinoe ypaBHeHue. Teopema 0 CTpyKType OOLIEero pemieHus JMHEHHOro HeOIHO-
poaHoro AuQQepeHanIbHOr0 YpaBHEHUSI.
7. JluneiHoe ypaBHEeHHME. MeTOo Bapraluy POU3BOJIBHON IIOCTOSHHOM.
8. Jluneiinoe ypaBHeHue. Metoa bepuysim.
9. VYpaBHenue bepuysmim.
10. YpaBHenue B monHbIX guddepennuanax. Cxema pemeHus ypaBHEHHS.
11. UnaTerpupyromuii MHOKATEIb.
12. YpaBnenue Jlarpanxa. MeTosa BBeieHUs apamMeTpa.
13. YpaBuenue Knepo.
14. T'eomeTpudeckuii cMbIcT 0c000T0 penieHus ypasHeHus Kiepo.
15. VpaBHeHue, HonmycKaroliee HoHmwkeHne nopsanka. Ciygait y™ = f(x).
16. YpaBHeHue, nonyckarolee NoHwkeHne nopsaka. Ciydai
p(x' y® Gkt y(n)) =0.
17. YpaBHeHue, nomyckaroiiee noHmwkenue nopsaka. Coyqait F (y, v,y .., y(”)) =0.
18. JIuneiinoe onHopoaHOE MU depeHnanbHOe ypaBHEHHE BTOporo nopsaaka. Teopema
O CTPYKTYpE €ro 00IIeTO pemeHusl.
19. JIuneiinoe onHopoaHoe nudhepeHnnanbHOe YpaBHEHHE BTOPOTO MOPSAIKA C IIOCTO-
STHHBIMH KO3 (DUITEHTAMHU.

AN



20. JIuneiinoe HeomHOpOAHOE MU PepeHInaATbHOE YpaBHEHNE BTOPOTO MOPSIKA C T10-
CTOSIHHBIMU KO3 (dunineHTaMu. MeTo ] Bapraliu NpOU3BOJIbHBIX MOCTOSIHHBIX.

21. Jluneitnoe HeogHOpoaHOE U] PepeHIInaTbHOE YpaBHEHUE BTOPOTO OPsIKa € TI0-
CTOSIHHBIMU KO3 (ppurrenTamu. Pa3nndnabie cirydau mpaBoi YacTH.

22. OcHOBHBIE TIOHSTHS IS CUCTEMBI AU (P PepeHITHaTbHBIX YPaBHEHHH.

23.3anaua Komm anst HopMansHOM cucteMsbl. [loHaTre 06 00111eM U 4aCTHOM pEeIleHUH.

24. UnTterpupoBanue cucteM audGepeHInanbHbIX ypaBHEHUH TyTeM CBEJCHHS K O/1-
HOMY YPaBHEHMIO BBICILIEIO MOPSJIKA.

25. Cucrema JIMHEWHBIX OAHOPOIHBIX AU(depeHIIUaNbHBIX YPABHEHUH C MOCTOSIHHBIMU
Kod(ppurmeHTamm.

26. Knaccudukarms mTuHeHHBIX TuddepeHInalbHbIX ypaBHEHHI BTOPOTO MOPSIIKA B
YaCTHBIX MMPOU3BOJIHBIX C JIByMsI HE3aBUCUMBIMU MTIEPEMEHHBIMU U MPUBEICHUE UX K
KaHOHUYECKOMY BU]TY.

Kpurepun ouenku

Otanuno (35-40 6.): oOyyaronIuiics MOTHO PACKPBUT COJIEP)KaHUE MaTepHaia B 00b-
eMe, MPEeTYCMOTPEHHOM MPOTrpaMMOii; U3JI0KHUII MaTepraj rPAMOTHBIM S3bIKOM, TOYHO HC-
MOJIb3Yys CHEIUANbHYIO, B ONPECIIEHHON JTOTUYECKOM MOCIeI0BaTeIbHOCTH; TIoKa3al yme-
HUE WIUIIOCTPUPOBATh TEOPUI0 KOHKPETHBIMHM IMPUMEPAMM; MPOJAEMOHCTPUPOBAT 3HAHHE
TEOpPUH paHee M3YYCHHBIX COMYTCTBYIOUIMX TeM, COPMUPOBAHHOCTh M YCTOWYHBOCTH HC-
MOJIb3yEeMbIX IIPU OTBETE YMEHHMI M HABBIKOB; OTBEYAJl CAMOCTOSITENIbHO, 0€3 HAaBOMASIIUX
BOIIPOCOB MPENOAaBaTENsl; BO3SMOKHbBI OJJHA — JIB€ HETOUYHOCTH IPU OCBEIIEHUE BTOPOCTE-
MEHHBIX BOIPOCOB HJIM B BBIKJIAJIKAaX, KOTOPhIE OOYJAIOIIUIACS JIETKO MCIPABHII MOCIE 3a-
MedaHus npernojaasartens, ot 86 qo 100 % yueGHoro marepuana.
Xopouo (25-34 6.): eciiu yAOBJIETBOPSET B OCHOBHOM TPEeOOBaHUSM Ha OTIWYHO, HO TPHU
TOM MMEET HEKOTOpBIE M3 HEIOCTATKOB: B M3JIOKEHUHU JOMYIICHBI HEOOIbIINE MPOOeIHl,
HE MCKa3MBIIEE CIIELUAJIbHYIO COJAEPKaHUE OTBETA; JOMYILIEHbl OAUH — JBa HEJ0YETa MPU
OCBEILIEHUH OCHOBHOTO COJIEp>KaHUsl OTBETA, UCIIPABIICHHBIE MIOCJIE 3aMEUYaHusl MpernoaaBa-
TEJs; NOMYIIeHbI ommOKa uian Ooyiee ABYX HEIOYETOBIPH OCBEUICHHH BTOPOCTETIEHHBIX
BOIIPOCOB WJIM B BBIKJIAJIKAX,JIETKO UCIIPaBJICHHBIE I1OCIIE 3aMEYaHusl IIpenojaBarens, ot 74
10 83 % yueOHOTO MaTepuana.
YaosiaerBoputenabHo (15-24 6.): HEMOJIHO PacKpPHITO COAEp)KaHKME MaTepuaia (coaepika-
HUE U3JI0KEHO (hparMeHTapHO, HE BCET/Ia MOCIeI0BaTENbHO), HO MOKa3aHOo 00IIee MOHNMa-
HUE BONPOCa U NPOJAEMOHCTPUPOBAHBI YMEHUS, JOCTaTOUHBIE 111 YCBOEHHUS IPOTrPaMMHOTO
MaTepHana; UMEIUCh 3aTPYJHEHUS WIH TOMYIIEHbI OIIMOKH B ONPEAEIEHUN TEPMUHOIOTHU
JUCLUIUIMHBI, UCIPABIICHHBIE MOCJIE HECKOJBKHMX HABOJAIIMX BOIPOCOB IPENOAABATENS;
00y4aromuiicss He CIPABUIICS C MPUMEHEHUEM TEOPHH B HOBOI CHTYAIlMH MPH BBHITOJTHEHUH
MPAKTUYECKOTO 3aJlaHus, HO BBIMOJHMWI 33JaHHs 00S3aTENBHOIO YPOBHS CIOKHOCTH IO
JaHHOW TeMe; MpPU JTOCTATOYHOM 3HAHWU TEOPETHUYECKOr0 MaTepuaia BbIsBIEHa HEJIO0CTa-
TOoYHasi CHOPMUPOBAHHOCTH OCHOBHBIX YMEHUHN U HABBIKOB, OT 60 1o 73 % yuyeOHOTO MaTe-
puaa.
HeynoBierBopurteiabno (1-14 6): He pacKpbITO OCHOBHOE COJEp)KaHHE y4yeOHOTO MaTe-
puana; oOHapyXeHO He3HaHWE OOydJarommMmcs OoJbINeidl wim Hanboiee BaXKHOW YACTH
y4e0HOro MaTepuana; IOMYIIeHbl OMMOKA B ONMPEICIICHUU TOHATHH, PU UCTIOIb30BAHUN
TEPMHUHOJIOTUN TUCUUILIMHBI, KOTOPbIE HE HCIPABIEHBI TOCTIE HECKOJIbKUX HABOISIIUX BO-
MpOCoB npemnoaaBaTesns, Menee 60 % ydueOHOro Marepuana.



MuHHCTEpCTBO HAYKU U BhICIIEro oOpazoBanus Poccuiickoit denepannn
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((dunuan)deaepaaibHOro
TOCYIapCTBEHHOT'O OIO/PKETHOTO 00pa30BaTeIbHOTOYIPEKICHHUS BBICIIIETO
o0OpazoBaHUs
«Ka3zaHckuii HAlIMOHATBHBIN UCCIIEI0BATEIbCKUI TEXHOIOTHUECKUNYHUBEPCUTET»
®dakynbTeT HHOOPMAITMOHHBIX TEXHOJIOTUH
Kadenpa nadopmMaimoHHBIX CUCTEM U TEXHOIOTUN
Hamnpasnenue nmoaroroku: 09.03.01 MudopmaTrka v BEIYUCIUTEIbHAS TEXHUKA
[Tpoduns moArOTOBKH A BTOMATH3MPOBAHHBIE CUCTEMbI 00pa0O0TKH HH)OPMALINY U YIIPABICHUS

YTBEPXIAIO
3aB. kadenpoii 0O.B. Maryxuna
« » 2021 r.

IK3aMeHANHOHHbIHONIeTNe |
1. OcHOBHbIE OHATHUS U T€OMETPUYECKasi UHTEpHpeTalus OOBIKHOBEHHBIX T depeHInab-
HBIX ypaBHeHU (Ha npuMepe OZlY nepBoro nopsiaka).
2. HavayibHble yCIOBHS U TE€OpPEMA CYIIECTBOBAHUS M eAUHCTBEHHOCTH pemenust OJ1Y nep-
BOT'O MOPSAKA.

3. IlpakTuueckoe 3a1aHueE.

CocraBuTeNb JI.P. BorsgkoBa

MuHHCTEPCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit denepannn
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT ((dunuan)deaepaaibHOro
TOCYIapCTBEHHOT'O OIO/PKETHOTO 00pa30BaTeILHOTOYIPEKICHHUS BBICIIIETO
o0OpazoBaHus
«Ka3zaHckuii HAlIMOHATBLHBIN UCCIIEI0BATEIbCKUI TEXHOIOTHUECKUNYHUBEPCUTET»
®dakynbTeT HHOOPMAITMOHHBIX TEXHOJIOTUH
Kadenpa nadopmMaimoHHBIX CUCTEM U TEXHOIOTUN
Hamnpasnenue nmoaroroku: 09.03.01 MudopmaTrka v BEIYUCIUTEIbHAS TEXHUKA
[Tpoduns mOATOTOBKH «ABTOMATH3HPOBAHHBIE CUCTEMBI 00pa0O0TKH HH()OPMAIINY U YIIPABICHUS

YTBEPXIAIO
3aB. kadenpoii O.B. Maryxuna
« » 2021 r.

IK3aMeHAIMOHHbII 01IeTNe 2
1. VYpaBHeHuUs ¢ pa3eisOMIUMHUCS TEPEMEHHBIMU.
2. OaHOpPOJIHOE ypaBHEHHUE.

3. Ilpaktuueckoe 3aiaHue.

CocraBuTenb JI.P. BorsakoBa



MuHHCTEpCTBO HAYKU U BhICIIEro oOpazoBanus Poccuiickoit denepannn
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((dunuan)deaepaaibHOro
TOCYIapCTBEHHOT'O OIO/PKETHOTO 00pa30BaTeIbHOTOYIPEKICHHUS BBICIIIETO
o0OpazoBaHUs
«Ka3zaHckuii HAlIMOHATBHBIN UCCIIEI0BATEIbCKUI TEXHOIOTHUECKUNYHUBEPCUTET»
®dakynbTeT HHOOPMAITMOHHBIX TEXHOJIOTUH
Kadenpa nadopmMaimoHHBIX CUCTEM U TEXHOIOTUN
Hamnpasnenue nmoaroroku: 09.03.01 MudopmaTrka v BEIYUCIUTEIbHAS TEXHUKA
[Tpoduns moArOTOBKH A BTOMATH3MPOBAHHBIE CUCTEMbI 00pa0O0TKH HH)OPMALINY U YIIPABICHUS

YTBEPXIAIO
3aB. kadenpoii O.B. Maryxuna
« » 2021 r.

IOK3aMeHAIMOHHBIHOMJIeTNe 3
YpaBHeHUs, MPUBOIAIINECS K OJTHOPOIHBIM.

Jluneiinoe ypaBHeHue. Teopema 0 CTpYKType 0OLIEero pemeH s JMHEHHOT0 HEOJTHOPOIHO-
ro nuddepeHInaIBHOTO YpaBHEHHUS.

3. Ilpaktuueckoe 3aiaHue.

N —

CocTaBuUTENb JI.P. BotsakoBa

MuHHCTEpCTBO HAYKH U BhICIIET0 oOpa3zoBanus Poccuiickoit deneparuu
HwxHeKkaMCKHil XUMUKO-TEXHOJIOTHIECKUI HHCTUTYT (pruinan)deneparbHOTO
roCy/1apCTBEHHOI'0 OI0/PKETHOTO 00pa30BaTEIbHOIOYUPEKICHUS BBICILIETO
o0Opa3oBaHUs
«Ka3zaHCkuil HalMOHAJIBHBIA UCCIIEI0BATEILCKUN TEXHOJIOTUYECKUNYHUBEPCUTET
@dakynbpTeT HHPOPMAIIMOHHBIX TEXHOIOTUN
Kadenpa napopManiMOHHBIX CHCTEM M TEXHOJIOTHI

Hanpasnenue noarorosku: 09.03.01 MadopmaTiKa 1 BRIYUCIUTEIbHAS TEXHUKA
[Tpoduias mOATOTOBKHM«ABTOMATU3UPOBAHHBIE CUCTEMBI 00Pa00TKH HHPOPMAIIUY U YIIPABJICHHS

YTBEPXIAIO
3aB. xadenpoit 0O.B. Maryxuna
« » 2021 r.

IK3aMeHANHOHHbIHONIeTNe 4
1. JluneitHoe ypaBHeHHE. MeTo Baprallui MPOU3BOJILHON MOCTOSHHOM.
2. Jlunelinoe ypaBHeHue. Meroz bepnyiu.

3. IlpakTuueckoe 3a1aHue.

CocTaBuTeNb JI.P. BotsakoBa



MuHHCTEpCTBO HAYKU U BhICIIEro oOpazoBanus Poccuiickoit denepannn
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((dunuan)deaepaaibHOro
TOCYIapCTBEHHOT'O OIO/PKETHOTO 00pa30BaTeIbHOTOYIPEKICHHUS BBICIIIETO
o0OpazoBaHUs
«Ka3zaHckuii HAlIMOHATBHBIN UCCIIEI0BATEIbCKUI TEXHOIOTHUECKUNYHUBEPCUTET»
®dakynbTeT HHOOPMAITMOHHBIX TEXHOJIOTUH
Kadenpa nadopmMaimoHHBIX CUCTEM U TEXHOIOTUN
Hamnpasnenue nmoaroroku: 09.03.01 MudopmaTrka v BEIYUCIUTEIbHAS TEXHUKA
[Tpoduns moArOTOBKH A BTOMATH3MPOBAHHBIE CUCTEMbI 00pa0O0TKH HH)OPMALINY U YIIPABICHUS

YTBEPXIAIO
3aB. kadenpoii O.B. Maryxuna
« » 2021 r.
IOK3aMeHAIMOHHBIHOMJIeTNe 5
1. VYpasuenue B noiaHbx auddepennnanax. Cxema penieHus ypaBHEHUSI.
2. HnTerpupyromuii MHOXKUTEb.
3. IlpakTuueckoe 3a1aHue.
CocraBurenb JI.P. BotskoBa

MuHHCTEpCTBO HAYKH U BhICIIET0 oOpa3zoBanus Poccuiickoit denepanun
HwxHeKkaMCKHii XUMUKO-TEXHOJIOTHIECKU HHCTUTYT (prutnan)deneparbHOTO
roCy/IapCTBEHHOT'0 OI0/PKETHOTO 00pa30BaTEIbHOIOYUPEKICHUS BBICILIETO
o0Opa3oBaHUs
«Ka3zaHCkuil HalMOHAJBHBIA UCCIIEIOBATEILCKUN TEXHOJIOTUYECKUNYHUBEPCUTET
@dakynbpTeT HHPOPMAIIMOHHBIX TEXHOIOTUN
Kadenpa napopManiMOHHBIX CHCTEM M TEXHOJIOTHI
Hanpasnenue noarorosku: 09.03.01 MadopmaTiKa 1 BRIYUCIUTEIbHAS TEXHUKA
[Tpoduias mOATOTOBKHM«ABTOMATU3UPOBAHHBIE CUCTEMBI 00pa00TKH MHPOPMAIIUY U YIIPABJICHHS

YTBEPXIAIO
3aB. kadenpoii O.B. Maryxuna
« » 2021 r.

I9K3aMeHAIMOHHBIHOMJIeTNe 6
1. VYpaBuenue Jlarpanxa. MetoJ BBeZieHUs mapameTpa.
2. VYpasuenue Knepo.

3. IlpakTuueckoe 3a1aHueE.

CocraBuTenb JI.P. BorsgkoBa



MuHHCTEpCTBO HAYKU U BhICIIEro oOpazoBanus Poccuiickoit denepannn
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((dunuan)deaepaaibHOro
TOCYIapCTBEHHOT'O OIO/PKETHOTO 00pa30BaTeIbHOTOYIPEKICHHUS BBICIIIETO
o0OpazoBaHUs
«Ka3zaHckuii HAlIMOHATBHBIN UCCIIEI0BATEIbCKUI TEXHOIOTHUECKUNYHUBEPCUTET»
®dakynbTeT HHOOPMAITMOHHBIX TEXHOJIOTUH
Kadenpa nadopmMaimoHHBIX CUCTEM U TEXHOIOTUN
Hamnpasnenue nmoaroroku: 09.03.01 MudopmaTrka v BEIYUCIUTEIbHAS TEXHUKA
[Tpoduns moArOTOBKH A BTOMATH3MPOBAHHBIE CUCTEMbI 00pa0O0TKH HH)OPMALINY U YIIPABICHUS

YTBEPXIAIO
3aB. kadenpoii O.B. Maryxuna
« » 2021 r.
OK3aMeHAIMOHHBIHOMJIeTNe 7
1. T'eomerpuyeckuii cMbICT 0coO0T0 perieHust ypapHeHus Kiepo.
2. VpaBHeHHme, j0oNycKarolee noHmkenne nopsaka. Ciyuaii y™ = f(x).
3. IlpakTuueckoe 3a1aHue.
CocraBurenb JI.P. BotsikoBa

MuHHCTEpCTBO HAYKU U BBICIIEro oOpazoBanus Poccuiickoit denepannn
HwxkHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((dhunuan)deaepaaibHOro
rOCyIapCTBEHHOT'O OIO/PKETHOTO 00pa30BaTeIHLHOTOYIPEKICHHUS BBICIIIETO
o0OpazoBaHus
«Ka3zaHckuii HAlIMOHATBLHBIN UCCIIEI0BATEIbCKUI TEXHOIOTHYECKUNYHUBEPCUTET»
®dakynbTeT HHOOPMAITMOHHBIX TEXHOJIOTUH
Kadenpa nadopMaimoHHBIX CUCTEM U TEXHOIOTUN
Hamnpasnenue moaroroku: 09.03.01 MudopmaTrka v BEIYUCIUTEIbHAS TEXHUKA
[Tpoduns moArOTOBKM «ABTOMATH3HPOBAHHBIE CUCTEMBI 00pa0O0TKN HH)OPMALINY U YIIPABICHUS

YTBEPXIAIO
3aB. kadenpoii O.B. Maryxuna
« » 2021 r.

IOK3aMeHAIMOHHBIHOMJIeTNe §
1. Ypasuenue, nomyckaromiee nonmkenue nopsyika. Cryuait F(x, y®, y*+  y®) =0,
2. VYpaBHeHue, IOIyCKaroIee MOHmwKeHHe mopsaka. Ciaydaii F (y, v,y ., y(")) =0.
3. IlpakTuueckoe 3a1aHue.

CocraBuTenb JI.P. BorsgkoBa



MuHHCTEpCTBO HAYKU U BhICIIEro oOpazoBanus Poccuiickoit denepannn
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((dunuan)deaepaaibHOro
TOCYIapCTBEHHOT'O OIO/PKETHOTO 00pa30BaTeIbHOTOYIPEKICHHUS BBICIIIETO
o0OpazoBaHUs
«Ka3zaHckuii HAlIMOHATBHBIN UCCIIEI0BATEIbCKUI TEXHOIOTHUECKUNYHUBEPCUTET»
®dakynbTeT HHOOPMAITMOHHBIX TEXHOJIOTUH
Kadenpa nadopmMaimoHHBIX CUCTEM U TEXHOIOTUN
Hamnpasnenue nmoaroroku: 09.03.01 MudopmaTrka v BEIYUCIUTEIbHAS TEXHUKA
[Tpoduns moArOTOBKH A BTOMATH3MPOBAHHBIE CUCTEMbI 00pa0O0TKH HH)OPMALINY U YIIPABICHUS

YTBEPXIAIO
3aB. kadenpoii O.B. Maryxuna
« » 2021 r.

IOK3aMeHAIMOHHBIHOMJIeTNe 9
1. JluneitHoe ogHOpOoaHOE MU PepeHIaIbHOE ypaBHEHUE BTOPOTo nopsiaka. Teopema o
CTPYKTYypE €ro O0IIero pemeHusl.
2. Jluneitnoe ogHopoaHOE MU depeHITMaIbHOE YpaBHEHNE BTOPOTO MOPSIKA C TOCTOSHHBIMU
kod(purmeHTamu.
3. Ilpaktuueckoe 3a1aHue.

CocTaBuTeNb JI.P. BotskoBa

MuHHCTEpCTBO HAYKH U BhICIIET0 oOpa3zoBanus Poccuiickoit deneparun
HwxHeKkaMCKHii XUMHKO-TEXHOJIOTHIECKUI HHCTUTYT (pruinan)deneparbHOTO
roCy/IapCTBEHHOT'0 OI0/PKETHOTO 00pa30BaTEIbHOIOYUPEKICHUS BBICILIETO
o0Opa3oBaHUs
«Ka3zaHckuil HalMOHAJIBbHBIA UCCIIEIOBATEILCKUN TEXHOJIOTUYECKUNYHUBEPCUTET
@dakynbpTeT HHPOPMAIIMOHHBIX TEXHOIOTUN
Kadenpa napopManiMOHHBIX CHCTEM B TEXHOJIOTHI
Hanpasnenue noarorosku: 09.03.01 MadopmaTiKa U BRIYUCIUTEIbHAS TEXHUKA
[Tpoduas mOATOTOBKHM«ABTOMATU3UPOBAHHBIE CUCTEMBI 00pa00TKH HHPOPMAIIUN U YIIPABJICHHS

YTBEPXIAIO
3aB. xadenpoit 0O.B. Maryxuna
« » 2021 r.

IK3aMeHaAlMOHHbII0OMIeTNe 10
1. Jluneiinoe HeomHOpoaHOE MU PEepeHIInaTbHOE ypaBHEHUE BTOPOTO MOPSIIKA C TIOCTOSH-
HbIMU KO3 urreHTamMmu. MeTo1 Bapuaiuy Mpou3BOIbHBIX TOCTOSTHHBIX.
2. JluneliHoe HeomHOPOAHOE U] PEepeHIInaTbHOE YPaBHEHUE BTOPOTO MOPSIIKA C TIOCTOSH-
HBIMHU K03 punmentamu. Pa3nuunble cirydan npaBoii 4acTu.

3. IlpakTuueckoe 3a1aHue.

CocTaBuUTENb JI.P. BotsakoBa



MuHHCTEpCTBO HAYKU U BhICIIEro oOpazoBanus Poccuiickoit denepannn
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((dunuan)deaepaaibHOro
TOCYIapCTBEHHOT'O OIO/PKETHOTO 00pa30BaTeIbHOTOYIPEKICHHUS BBICIIIETO
o0OpazoBaHUs
«Ka3zaHckuii HAlIMOHATBHBIN UCCIIEI0BATEIbCKUI TEXHOIOTHUECKUNYHUBEPCUTET»
®dakynbTeT HHOOPMAITMOHHBIX TEXHOJIOTUH
Kadenpa nadopmMaimoHHBIX CUCTEM U TEXHOIOTUN
Hamnpasnenue nmoaroroku: 09.03.01 MudopmaTrka v BEIYUCIUTEIbHAS TEXHUKA
[Tpoduns moArOTOBKH A BTOMATH3MPOBAHHBIE CUCTEMbI 00pa0O0TKH HH)OPMALINY U YIIPABICHUS

YTBEPXIAIO
3aB. kadenpoii O.B. Maryxuna
« » 2021 r.

IK3aMeHAIMOHHBIHOMIeTNe 11
1. OcHOBHBIE OHATHS AJII CUCTeMbI TU(depeHITNaTbHBIX YPaBHEHUH.
2. 3amava Komm qyist HOpManbHO# cucteMsl. [ToHsiTre 06 0011eM 1 YaCTHOM PEIICHUH.

3. IlpakTuueckoe 3a1aHue.

CocraBuTeNb JI.P. BorsakoBa

MuHHCTEPCTBO HAYKU U BBICIIEro oOpazoBanus Poccuiickoit denepannn
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((dunuan)deaepaaibHOro
TOCYIapCTBEHHOT'O OI0/PKETHOTO 00pa30BaTeIbHOTOYIPEKICHHUS BBICIIIETO
o0OpazoBaHUs
«Ka3zaHckuil HAlIMOHATBLHBIN UCCIIEI0BATEIbCKUI TEXHOIOTHYECKUNYHUBEPCUTET»
®dakynbTeT HHOOPMAITMOHHBIX TEXHOJIOTUH
Kadenpa nadopmMamoHHBIX CUCTEM U TEXHOIOTUN
Hamnpasnenue moaroroku: 09.03.01 MudopmaTrka v BEIYUCIUTEIbHAS TEXHUKA
[Tpoduns mOArOTOBKH A BTOMATH3HMPOBAHHBIE CUCTEMBI 00pa0O0TKH HH()OPMALINY U YIIPABICHUS

YTBEPXIAIO
3aB. kadenpoii O.B. Maryxuna
« » 2021 r.

IK3aMeHAUOHHDbI0OnIeTNe 12
1. HWnrerpupoBanue cuctem auddepeHnaaIbHbIX YPaBHEHUN TyTEM CBEJICHUS K OTHOMY
YpaBHEHHUIO BBICIIETO MOPSAKA.
2. Cucrema TUHEHHBIX OJHOPOAHBIX AU epeHInaNIbHBIX YPaBHEHUH ¢ TOCTOSIHHBIMU KO-
s urmenTamu.

3. Ilpaktuueckoe 3aaHue.

CocraBuTenb JI.P. BorsgkoBa



MuHHCTEpCTBO HAyKH U BhICIIET0 oOpa3zoBanus Poccuiickoit @eneparnun
HuxHexkaMCKHii XUMHKO-TEXHOJIOTHYECKH HHCTUTYT ((prnnan)denepansHOTO
rOCy/IapCTBEHHOI'0 OI0/PKETHOTO 00pa30BaTEIbLHOIOYUPEKICHUS BBICILIETO
o0Opa3oBaHUs
«KazaHCckuii HaIlMOHAJIBHBIN UCCIIEIOBATEILCKUI TEXHOJIOTHYECKUH YHUBEPCUTET»
dakynbTeT HH)OPMAITMOHHBIX TEXHOJIOTUN
Kadenpa napopManiMOHHBIX CHCTEM M TEXHOJIOTHI

Hampasnenue noaroroku: 09.03.01 MuadbopMaTiKa U BEIYUCIUTEIbHAS TEXHUKA
[Tpoduns MOATOTOBKH«ABTOMATU3UPOBAHHBIE CUCTEMBI 00pa00TKH MH(OPMAITUY U YITPABICHUS

YTBEPXIAIO
3aB. kadenpoit 0O.B. Maryxuna
« » 2021 r.

IK3aMeHaAllMOHHbIIOMIeTNe 13

1. Cucrema TMHEHHBIX OAHOPOIHBIX U (HEepEeHINATBLHBIX YPABHEHH C IIOCTOSHHBIMU KO-
s purmenTamu.

2. Knaccuduxanus muaeiHbIX qudQepeHnaIbHbIX YpaBHEHUH BTOPOTO MOPSIKA B 4aCT-
HBIX IPOU3BO/IHBIX C IByMsI HE3aBHCHUMBIMHU TIEPEMEHHBIMHU H ITPHUBEACHUE UX K KAHOHH-
YEeCKOMY BUY.

3. IlpakTuueckoe 3agaHue.

CocraBurenb JI.P. Borgkosa

MuHHCTEpCTBO HAYKH U BhICIIET0 oOpa3zoBanus Poccuiickoit deneparnun
HuxHexkaMCKHii XUMHKO-TEXHOJIOTHYECKH HHCTUTYT ((prman)deneparsHOTO
roCy/1IapCTBEHHOT'0 OI0/PKETHOTO 00pa30BaTEIbLHOIOYUPEKICHUS BBICILIETO
o0Opa3oBaHUs
«KazaHCKuii HaIlMOHAIBHBIN UCCIIEIOBATEILCKUI TEXHOJIOTHYECKUH YHUBEPCUTET)
@akynbTeT HH)OPMAITMOHHBIX TEXHOJIOTUH
Kadenpa napopManiMOHHBIX CHCTEM W TEXHOJIOTHI

Hampasnenue noaroroku: 09.03.01 MudbopMaTiKa ¥ BEIYUCIUTEIbHAS TEXHUKA
[Tpoduns MOATOTOBKM«ABTOMATU3UPOBAHHBIE CUCTEMBI 00pa00TKH MH(OPMAITUK U YITPABICHUS

YTBEPXIAIO
3aB. kadenpoit 0O.B. Maryxuna
« » 2021 r.

DK3aMeHAIHOHHEIIOnIeTNe 14

1. Ypasuenue Kiepo.
2. T'eoMerpuyeckuii CMBICT 0cOO0TO pernieHust ypapHeHus1 Kiepo.

3. IIpakTuueckoe 3a1aHue.

CocrtaBuTenb JI.P. Botskosa
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