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Komnerenmust:

[1K-1 Criocoben pa3pabarbiBaTh TpeOOBAHUS U IPOSKTHPOBATH POrPaMMHOE O0ecIieueHe
[1K-1.1 3naer metomonorun pa3pabOTKH MPOrpaMMHOTO 0OeCIeUeHNs, Ha3HAYeHUEe M BOBMOXHOCTH CPEJICTB MTPOEKTUPOBAHNS TIPO-

rpaMMHOI'0O obecrnieyeHus

[1K-1.2 Ymeer pazpabarsiBaTh TpeOOBaHMUS M POSKTUPOBATH IPOrpaMMHOE oOecrieueHe
I1K-1.3 Biazeer HaBbIKaMH pa3paboTky TPEOOBaHUI K POrPaAMMHBIM IPOJYKTaM, UCIOIBE30BAHMS METOJIOB M CPEACTB MPOCKTHPO-

BaHU IPOTrPpaMMHOI0 obecrnieueHus

Huouxamopui oo-
CHUDICCHUA KOM-

Dmanoi hopmuposanus 6 npoyecce 0c60eHUA OUCUUNTUHDI
(ykazamo ece memol u3 PI1J])

Haumenosanue OUECHOYHO20

nemenyuu Texuuu Ipakmuueckue Jlabopamopnsie | Kypcoeoii npoexm cpeocmea
" 3anamusa 3anamus (paboma)
[K-1.1, IIK-1.2, TIK- Tema 1-5 Tema 1-5 He npeoycmompe- | He npedycmompe- Buinonnenue pacuemmo-

1.3.

Hbl

Hbl

epaghuueckoil pabomel, K3AMeH




Ilepeuensv oyeHouHbIX CpeOcme no oucuyuniune (Mooy.io)

Ounasn, ouno-3aounan hopma

Min, 6ani106

Max, 6anioe

No OueHovHble cpeacTBa (6a3zoenlil yposens) (noeviuienHblil ypo-

6€Hb)
1 PacuetHo-rpaduueckas pabora Nel 9 15
2 PacueTtHo-rpaduueckas padora Ne2 9 15
3 PacuetHo-rpaduueckas padbora Ne3 9 15
4 Pacuerno-rpaduueckas padora Ned 9 15
Texkymuii pedTHHT 36 60
JK3aMeH 24 40
PeliTuHr mo aucnun/mHe 60 100




Hlxana ouenusanusn

Hndposoe BbIpa-
JKeHH e

Bripakenne B 6a-
J1ax:

CrioBecHOe BbIpa-
JKeHHe

KpHTepnn oneHKH HHIHKATOPOB JOCTHKeHHS NPH GopMe KOHTPOJIs:

IK3aMeEeH

5

87-100

Oru4HO

OLeHKa «OTJIMYHO» BBICTABJISETCS CTYIEHTY, €CJIM TEOPETUYECKOE COLNEPKAHUE Kypca OCBOEHO I0J1-
HOCTBI0, 0€3 MpOoOeIoB; HCUEepIbIBAIOLIE, OCIEI0BATENBHO, YeTKO U JIOTHYECKH CTPOHHO HM371araet
MatepHal;, CBOOOJHO CIPaBIAeTCs C 3a7a4aMHM, BONPOCAaMH U APYTMMHU BHIAMHU MPUMEHEHHs 3HaHMUI;
UCHOJIb3YET B OTBETE JIOIOJHUTENbHBIM MaTEpUall BCE MPELyCMOTPEHHBIE NPOrpaMMON 3a1aHusl Bbl-
TOJIHEHBI, KAUECTBO UX BBINOJIHEHHs OLEHEHO YUC/IOM 0aJlloB, OJM3KUM K MAaKCUMAJIbHOMY, aHaJH-
3UPYET MOJy4EHHBIE PE3YJIbTAThI, IPOSABIISIET CAMOCTOATENBHOCTD MPH BBINOJIHEHUU 3alaHUiH

74 - 86

Xopouio

OLeHKa «XOPOLIO» BBICTABIAETCS CTYASHTY, €CIIH TEOPETUYECKOe COAEPKaHHe Kypca OCBOCHO I10JI-
HOCTBIO, HEOOXOUMBIE IIPAaKTHYECKHE KOMIIETCHI[MH B OCHOBHOM C(OPMHUPOBAHEI, BCE MPEIyCMOT-
pEHHBIE TIPOrpaMMoii 00ydeHHs yueOHbIe 3a1aHHs BBITIONTHEHbI, KAUeCTBO UX BBITOTHEHHUS JOCTATOY-
HO Bbicokoe. CTyJJeHT TBepIO 3HAeT MaTepHall, [PaMOTHO U I10 CYIIECTBY M3JIaraeT ero, He JOITyCKas
CYIIECTBEHHBIX HETOUYHOCTEH B OTBETE HA BOIPOC.

60-73

Y 10BIETBOPUTENB-
HO

OueHka «yJJOBIETBOPHTENBHO» BBICTABIACTCS CTYAEHTY, €CIM TEOPETHYECKOe CojepikaHHe Kypca
OCBOEHO YACTHYHO, HO MPOOEJIbl HE HOCAT CYIIECTBEHHOIO XapaKTepa, OOJIBLUIMHCTBO NPe1lyCMOTPEH-
HBIX MPOrpaMMOii 3aJaHUil BBINOJIHEHO, HO B HUX MMEIOTCS OLIMOKH, ITPU OTBETE HA TOCTABJIEHHbIH
BONPOC CTyJEHT JOMyCKaeT HETOYHOCTH, HEZOCTATOUHO NPAaBUIIbHBIE (POPMYIUPOBKHU, HAOMIOAAIOTCS
HapyIIeHHUs JIOTHIECKOH OCTe10BaTeIbHOCTU B N3II0KEHNH ITPOTPaMMHOTO MaTepHana.

Huxe 60

Heynosnersopu-
TEJIBHO

OLeHKa «HEYI0BIETBOPUTE/ILHOY» BBICTABIISETCS CTYJIEHTY, €C/IM OH HE 3HAeT 3HAYUTENIbHOW YacTH
NPOrpaMMHOTO MaTepuana, JOIyCKaeT CyleCTBEHHbIEe OMNOKH, HEYBEPEHHO, C OOJBIIMMHU 3aTpya-
HEHUSMHU BBITIOJIHSET NpaKTHYecKHe paboThl, HEOOXOAUMBIE NMPAKTHYECKHE KOMIETEHIIMH He cop-
MHPOBaHbI, OOJIBIIMHCTBO MPELYCMOTPEHHBIX NPOrpaMMoil 00yueHus yueOHbIX 3alaHUi HE BbIIOJI-
HEHO, Ka4e€CTBO UX BBINOJIHEHHs! OLIEHEHO YMCIIOM OaJl1oB, OJIM3KHUM K MUHUMAIIbHOMY




KpaTkas xapakTepucTHKa OLlEHOYHBIX CpeCTBa

Ne
n/n

Haumenosanue
OUCHOUHO20
cpeocmea

Kpamkaa xapakmepucmurka 04eHoOUH020
cpeocmea

Ilpeocmaegnenue
OUEHOYHO20 cpeo-
cmea 6 honoe

2

3

4

IIpakTyeckoe
3aHsATHE

B xome mpakTuueckux paboOT CTYAEHTHI
OBJIaJIeBAIOT YMEHMSIMHM I0OJIb30BaThCs pado-
TaTh C HOPMATHBHBIMU JIOKYMEHTAaMU W WH-
CTPYKTUBHBIMH MaTepHhalaMH, CIPaBOYHHU-
KaMH, COCTaBIISITh TEXHUYECKYIO
JOKYMEHTAIIMIO; BBITIOJHATh YEpTeXH, CXe-
MBI, TaOJIMIIBI, pellaTh pa3HOIro pojaa 3ajayH,
JieNlaTh BBIYMCIIEHHUS, ONIPeeNATh XapaKTepu-
CTHUKH PA3JUYHBIX BEIIeCTB, OOBEKTOB, SIBJIC-
HUH. [lenp mpakTuyeckux 3aHATUNA 3aKIroya-
€TCs B BBIPA0OTKE y CTYJECHTOB HAaBBIKOB
NPUMEHEHMSI TOJIYYeHHBIX 3HAaHUW I pe-
IIeHUs] TMPaKTUYECKUX 3ajlady B Mpolecce
COBMECTHOW JIESITEIPHOCTH C MpenojaBaTe-
JISIMH.

TeMsl mpakTHye-
CKHUX 3aHSTHH;
KOHTPOJIbHBIE BO-
IIPOCHI U 3aJaHUs
10 TEME MPaKTH-
YECKOI'0 3aHATHUSA

12

Pacuetno-
rpaduyeckas
pabota

CpencTBo NpoBepKH YMEHHI MPUMEHSTh 10-
Jly4EeHHbIE 3HaHUS 110 3apaHee ONpeNeTIeHHON
METOJUKE IIs pelleHus 3a4a4 WU 3aJaHUul
110 MOJYJIIO UJIY JUCLIUIUIMHE B LIEJIOM.

Kommiiekt  3ana-
HUH JJ1s BBITIOJTHE-
HUS pacdeTHo-
rpadguyeckoii  pa-
00TBI




MuHHCcTepCTBO HAyKH U BhIcIIero oopasoBaHusi Poccuiickoii @enepannu
HuxHexaMCKnli XUMUKO-TEXHOJIOTHUECKUN HHCTUTYT ((prina)
¢benepanbHOrO rocyJapCTBEHHOI0 OI0)KETHOr0 00pa30BaTEIbHOIO YUpeKIeHUs
BBICILIEr0 00pa30BaHUs
«KazaHcknii HallMOHANBbHBIN HCCIIe0BaTEIbCKUN TEXHOIOTNYECKUN YHUBEPCUTET

Daxynemem WHPOPMAIMOHHBIX TEXHOJOTUMA
Kageopa vHPOpMaIMOHHBIX CUCTEM U TEXHOJIOTUN

Hamnpasnenue moarotosku: 09.03.01 MadopmMaTrka v BEIMUCIUTEIbHAS TEXHAKA
(k00 U HaumeHogawue)

[Tpoduns: ABTOMATH3MPOBAHHBIE CUCTEMBI 00Pa0OTKH WH(MOPMAITUHU U YIIPABICHUS

KomnuekT 3a1aHuii 1711 BbINOJHEHHs pacyeTHO-rpaduyeckoii paboThl
o mucuumuinde b1.B.J1B.03.01 IlpuknagHas MaTeMaTHKa

PI'P Nel. InddepennnaibHbie ypaBHeHUs] IePBOro NOpsiAka
Haiitu o6mmii uaTerpan audepeHnnaibHbIX ypaBHEHHA:

a) v'e'vl—x' +x(e® +4)=0;

6) xe* =(x'~)y;
B)3x—-y=2)y' =x+y-2;

r) xp'—y=xe";

) xy' +4y =2,ye";
e)(3x*y~y*)dv+(x’ =3y%x)dy=0.

Haiitu nHTErpanpHyo KpuBy1o, MPOXOISAIIYIO Yepe3 TOUKy M.
(¥ =357 dy+xydx =0, M(4:1).

PI'P Ne2. In¢pdepennnaibHble ypaBHEeHUs] BbICIIUX NOPSIAKOB
Haiitu oOmiee pemenne auddepeHIInaIbHbIX YpaBHEHUN, TOMYCKAOIUX MOHU-
KEHHE MOPSIKA.

a) x"=y'; 6) Jyy"=1.

Haiitu obiiee pelieHre ypaBHEHUS METOJOM BapHallUM MPOU3BOIBHBIX MOCTOSH-
HBIX.

17 _ 2X -1
y'—y=(e“"+1)
Haiitu ob1iee perienre THHEHHOTO HEOJHOPOIHOTO AU(hepeHITUaATHFHOTO YpaB-
HEHUs] METOJIOM MOJI00pa YaCTHOTO pelleHuUs!.



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;
e)y"+4y' =x+e* .

PI'P Ne3. Cuctembl auddepeHuuaIbHbIX YPaBHEeHH
Pemuts 3agauy Ko amnst cuctemsl nHelHbIX nuddepeHnanbHbIX ypaBHEHUH.

—=2x-y

dt

D sy

dt '
x(0)=-1Ly(0)=0.
ﬁ ==x—-2Y

dt ’

@ =3x+4y

dt '

x(0)=—1,1(0)=0.

Haiti ypaBHeHHE KPHBOH, ¥ KOTOPOH JJIMHA OTPE3Ka, OTCeKae-
MOTO KacaTellbHOH Ha ocH adCUMcC, paBHa KBajapaTy OpAHHATHI
TOYKH KacaHH.

Haiitu kpuByto, rnpoxojsuryro yepes touky N(0.4) n obnaato-
LY CHACAYIOLUIHM CBOHCTBOM: IUIOLIA/Ab KPMBOJIMHCHHOH Tpa-
Menn, orpaHHYeHHoN no0oiH Apyrol KpHBOi, ABYMS OpaMHa-
TAMH W OCBIO abcuuee, MponopuroHankHa JUInHe 3Tol ayru. Ko-
ahGUIHEHT NPONOPLMOHAILHOCTH paBeH 4.
PI'P Ne4. MaTemaTu4eckHe NaKkeThbl 1J1s pelleHUs]
ang¢epeHIHANIBbHBbIX YPABHEHU T
Pemutes muddepenumnansupie ypaBHeHus mnpeabiayumx PIP ¢ momorsio
CPEACTB MaTeMaTUYECKUX ITAKETOB:

1. B MathCad.

2. B MatLab.

3. B Maple.

KpuTtepun ouenkn:



Bua konTpoJs

KoaunuecTrBo 0a/1;10B

n/n MunumagbHoe | MakcumajibHOe
1 PacuetHo-rpaduueckas 9 15
pabota Nel

PacuerHo-rpaduueckas

2 pabota Ne2 0 15
PacuetHo-rpaduyeckas

3 pabota Ne3 0 15
PacuetHo-rpaduyeckas

4 paborta Ne4 0 15

HToro 36 60




MunucTepcTBO HayKu U Bbicuiero oopasosanus Poccuiickoit denepanuu
HmxHexaMcKkuii XUMHKO-TEXHOJIOTHUYECKUIA HHCTUTYT ((prinan)
(beneparbHOTO TOCYAPCTBEHHOTO OOKETHOTO 00Pa30BaTEIIBHOTO YUPEIKICHUS
BBICILIEr0 OOpa30BaHMs
«KazaHckuii HaMOHAIBHBINA UCCIIE0BATEILCKUNA TEXHOIOIMUECKUI YHUBEPCUTET

Daxyremem WHPOPMAITMOHHBIX TEXHOJOTUMA
Kagheopa napopmManimoHHBIX CUCTEM U TEXHOJIOTUN

Hampasnenue noarorosku: 09.03.01 Madopmatrka v BRIMUCIUTEIbHAS] TEXHUKA
(k00 u Haumenoganue)

[Tpoduns: ABTOMATH3UPOBAHHBIE CHCTEMbI 00Pa0OTKH MHGMDOPMAITNH U YITPABICHUS
(HaumeHosaHue)

Cemectp 3
Bonpocel k 3xk3amMeHy
o auctuiuirnHe (Moayo) b1.B.JIB.03.01 TlpuknagHas MaTeMaTrka
1. OcHOBHBIE IOHATHS U TEOMETPUIECKAst MHTEPIIPETannsi OOBIKHOBEHHBIX Auddepen-
nuaibHbIX ypaBHeHUH (Ha npumepe O/[Y nepsoro nopsiaka).
2. HayanbHble yCI0BUS U TEOpPEMA CYLIECTBOBAHUSA U €IUHCTBEHHOCTH petenus OY
IIEPBOTO MOPSAKA.
VYpaBHEHUS C pa3IEAOUMMUCS IEPEMEHHBIMU.
OnHOpoaHOE YpaBHEHHUE.
VYpaBHEHUsI, NPUBOSIINECS K OJHOPOJHBIM.
Jluneiinoe ypaBHenue. Teopema 0 CTpyKType OOIIEero pereHus JMHEHHOTO HEOTHO-
poaHoro AuQQepeHnaIbHOT0 YpaBHEHUSI.
7. JlunenHoe ypaBHeHHE. MeTo BapyallK MPOU3BOJIbHOU MOCTOSHHOM.
8. Jluneiinoe ypaBHeHue. Metoa bepuysim.
9. VYpaBHenue bepnymim.
10. YpaBHeHnue B nonHbix quddepennumanax. Cxema peiieHus: ypaBHEHHUS.
11. UaTerpupyronuii MHOXXHUTEb.
12. YpaBuenue Jlarpanka. MeToq BBeIeHUs apaMeTpa.
13. YpaBuenue Knepo.
14.TeomeTpuyeckuii cMbICII 0cO00T0 perieHus ypaBHenus Kiuepo.
15. VpaBHeHue, HomycKaronee MoHmkenne nopsaaka. Ciryaait y™ = f(x).
16. YpaBHeHue, nonyckaroliee NoHuxkeHue nopsaka. Cinyuai
F(x,y®,y®D . y®™) = .
17. YpaBHeHue, nomyckaromiee noHmwkenue nopsaaka. Cioyqait F (y, v,y ., y(”)) =0.
18. JluneitHoe ogHOpoaHOE MU hepeHmarpHOe ypaBHEHHE BTOPOTO mopsiaka. Teopema
0 CTPYKTYpE €ro 00IIero perieHus.
19. JIuneitnoe ogHopoHoe nuddepeHnnaabHoe ypaBHEHHE BTOPOTO MOPSIKa C OCTO-
SHHBIMH KO3 UITCHTAMU.
20. JIuneiinoe HeompHOpoaAHOE MU hEepeHInaATbHOE YpaBHEHNE BTOPOTO MOPSIKA C T10-
CTOSIHHBIMU KO3 (dunineHTaMu. MeTo ] Bapraliu MPOU3BOJIbHBIX MOCTOSIHHBIX.
21. Jluneitnoe HeogHOpoAHOE AU PEepeHIInaTbHOE YpaBHEHUE BTOPOTO OPsIKA C TO-
CTOSIHHBIMU KO3 punrenTamu. Pa3nnynsie cirydan mpaBoi 4acTy.
22. OCHOBHbIE TIOHATHS JIJIs1 CUCTEMBI AU(depeHITHANbHBIX YPABHEHHI.

SNk W



23.3anaua Komm nns HopMansHOM cucteMbl. [loHaTre 06 00111eM U 4aCTHOM pPEeIlIECHUH.

24. VlaterpupoBanue cucteM aud@epeHnnanbHbIX ypaBHEHUN TyTeM CBEACHHUS K O/I-
HOMY YPaBHEHMIO BBICILIEIO MOPSIKA.

25. Cucrema JIMHEWHBIX OJHOPOIHBIX AU(depeHITUANTBHBIX YPABHEHUH C IIOCTOSTHHBIMU
Kod(pdurmenTamu.

26. Knaccudukamms mnuHeHHBIX quddepeHInaIbHbIX ypaBHEHHH BTOPOTO MOPSIKA B
YACTHBIX MMPOU3BOIAHBIX C IBYMSI HE3aBUCUMBIMH ITEPEMEHHBIMU U IPUBEACHHUE UX K
KaHOHUYECKOMY BUTY.

Kputepuu ouenku

Otanuno (35-40 6.): oOygaronuiics MOTHO PACKPBUT COJIEP)KaHUE MaTepralia B 00b-
eMe, IPELYCMOTPEHHOM MPOrpaMMOii; U3JI0KHII MaTepUaj rPAMOTHBIM S3bIKOM, TOYHO HUC-
MOJIb3Yys CHENUATbHYIO, B ONPEEIICHHON JTOTMYECKOM MOCIeI0BaTeIbHOCTH; TIoKa3al yme-
HUE WIUIIOCTPUPOBATh TEOPUI0 KOHKPETHBIMHM IMPUMEPAMHM; MPOJAEMOHCTPUPOBAT 3HAHHE
TEOPUU paHee U3YyYEHHBIX COMYTCTBYIOUIUX TE€M, COPMHUPOBAHHOCTb U YCTOMYMBOCTH HC-
MOJIb3YeMbIX NIPU OTBETE YMEHHMI M HABBIKOB; OTBEYAJl CAMOCTOSITEIbHO, 0€3 HaBOMASIIUX
BOIIPOCOB TpENoAaBaTesist; BO3SMOXKHBI OJJHA — JIBE HETOYHOCTH INPHU OCBEIIEHHUE BTOPOCTE-
MIEHHBIX BOIIPOCOB HJIM B BBIKJIAJIKAaX, KOTOPhIE OOYJAIOIIUICS JIETKO MCIPaBHII MOCIE 3a-
MedaHwus npernoaasatens, ot 86 no 100 % ydeGHOTO MaTepuania.
Xopomo (25-34 6.): eciiu yAOBJIETBOPSET B OCHOBHOM TPEeOOBAaHUSM Ha OTIWYHO, HO TIPHU
TOM MMEET HEKOTOpBIE M3 HEIOCTATKOB: B M3JIOKEHUU JOMYIICHBI HEOOIbIINEe TPOOeIbl,
HE MCKa3MBIIEE CIIELUAJIbHYIO COJEPKaHUE OTBETA; JOMYIIEHbl OAUH — JBA HEJ0YETA MPHU
OCBEILIEHUH OCHOBHOTO COJIEP>KaHUsl OTBETA, UCIIPABIICHHBIE MIOCJIE 3aMEUaHus MpernoaaBa-
TeJsl; TOMYILIEHbl OomMOKa Win 0ojee JByX HEAOYETOB MPH OCBEIICHHH BTOPOCTEHEHHBIX
BOIIPOCOB WJIX B BBIKJIAJIKAX, JIETKO UCIPABIIEHHBIE TIOCIIE 3aMeUYaHus IpernoaasaTens, oT 74
10 83 % ydeOHOro Marepuara.
YaosierBoputeabHo (15-24 6.): HEMOJHO PacKpPHITO CoAEpKaHWE MaTepuana (coaepria-
HUE U3JI0KEHO (hparMeHTapHO, HE BCET/a MOCIEeI0BATENbHO), HO MMOKa3aHOo 00IIee MOHNMa-
HUE BONPOCa U MPOJAEMOHCTPUPOBAHBI YMEHUS, JOCTATOUHBIE /Il YCBOEHHUS IPOrPAMMHOTO
MaTepHala; UMEeINCh 3aTPYJHEHUS WIH TOMYIIEHbI OIIMOKH B ONPEACIEHUN TEPMUHOIOTHU
JUCIUIUIMHBI, UCIPABIICHHBIE MOCIE HECKOJBKUX HABOJSIIMX BOIMPOCOB MpENoaaBaTelis;
00y4aromuiicss He CIPABUIICS C MPUMEHEHUEM TEOPUH B HOBOI CHTYaIlMH MPH BBHITOJTHEHUH
MPAaKTUYECKOTO 3aJaHMs, HO BBINOJIHHUI 3aJaHUS 00A3aTEIBHOTO YPOBHS CIOXKHOCTH IO
JaHHOW TeMe; MPU JIOCTATOYHOM 3HAHWU TEOPETHYECKOI0 Marepuasia BbIsBIEHAa HEAOCTa-
TouHasi CHOPMUPOBAHHOCTH OCHOBHBIX YMEHUHN M HABBIKOB, OT 60 10 73 % y4yebHOTO MaTe-
puasa.
HeynoBiaerBoputeabHo (1-14 6): HEe pacKpbITO OCHOBHOE COJEp)KaHUE YYeOHOr0 MaTepu-
ana; oOHapy)XeHO HEe3HaHHE OO0ydJaromuMcs OOJbIIeH WM Hanbosiee BaXXHOM YacTH y4deO-
HOTO MaTepuaa; JOIMYIICHbl OMUOKK B ONpPEAETICHUH MOHATUH, PU UCIIOIBb30BAHUU Tep-
MUHOJIOTUU JIUCUUIUTUHBI, KOTOpblE HE MCHPABIEHbI TOCIE HECKOJBbKUX HaBOJSAILIUX
BOIIPOCOB MpernoaaBaTesis, Menee 60 % yueOHOro Matepuania.



MuHHCTEpCTBO HAYKHU U BhICIIET0 oOpa3zoBanus Poccuiickoit denepanuu
HmxHeKkaMCKHii XUMUKO-TEXHOJIOTUYECKUI HHCTUTYT ((prnuan) henepaibHOTo
roCy/1apCTBEHHOI'0 OI0/PKETHOTO 00pa30BaTEIHHOIO YUPEKICHUS BBICILIETO
o0Opa3oBaHUs
«Ka3zaHCckuii HalMOHAJBHBIA UCCIIEIOBATENBCKUI TEXHOJIOTUYECKUN YHUBEPCUTET
@dakynbpTeT HHPOPMAIMOHHBIX TEXHOJIOTUH
Kadenpa naGpopManimOHHBIX CHCTEM M TEXHOJIOTHHA
Hanpasnenue noarorosku: 09.03.01 MadopmaTrka ¥ BRIYUCIUTEIbHAS TEXHUKA

[Tpoduns moATrOTOBKH «ABTOMATH3UPOBAHHBIE CUCTEMBI 00pa00TKH MH(DOPMAIIUY U YIIPABICHUS
YTBEPXIAIO

3aB. kadeapoii

«20» 04 2022T.

IK3aMeHAINMOHHDII OujieT Ne |
1. OcHOBHbIE MOHATHUS U T€OMETPUYECKasi HHTEPIpeTalus OOBIKHOBEHHBIX TU(dhepeHInanb-
HBIX ypaBHeHUH (Ha npuMmepe OJ1Y nepsoro nopsiaka).
2. HayvasibHbIe yCIIOBUS U TEOpEMa CYIIECTBOBAHUS M eAUHCTBEHHOCTH pemenus O/1Y nep-
BOT'O MOPSIIKA.

3. Ilpaktuueckoe 3aaHue.

CocraBuTenb JI.P. BorakoBa

MUHHCTEPCTBO HAYKH U BhICIIEro oOpa3oBanus Poccuiickoit deneparmu
HwxHekaMCKUT XUMUKO-TEXHOJIOTHUECKUI HHCTUTYT ((dumuan) penepanbHOTO
rOCyIapCTBEHHOT'O OIOPKETHOTO 00pa30BaTEIHHOTO YUPEKICHUS BBICIIIETO
o0OpazoBaHUs
«Ka3zaHckuii HalIMOHATBHBIN UCCIEI0BATEIbCKUM TEXHOIOTHYECKUN YHUBEPCUTET
®dakynbTeT HHOOPMAITMOHHBIX TEXHOJIOTUH
Kadenpa nHpOpMaIIMOHHBIX CUCTEM U TEXHOJOTHIA
Hamnpasnenue nmoaroroku: 09.03.01 MudbopmaTika v BBIYUCIUTEIbHAS TEXHUKA

[Mpoduns moaAroTOBKM «ABTOMATU3UPOBAHHBIE CHCTEMbI 00pa00TKN HH()OPMAIIMY U YIIPABICHHS
YTBEPXIAIO

3aB. kadenpoit

«20» 04 2022 .

IK3aMeHaAlIMOHHbII OuaeT Ne 2
1. VYpaBHeHus ¢ pa3aeisiomUMHUCS EPEMEHHBIMH.
2. OaHOpOJHOE ypaBHEHHE.

3. IlpakTuueckoe 3aaHue.

CocraBuTenb JI.P. BorsakoBa



MuHHCTEpCTBO HAYKHU U BhICIIET0 oOpa3zoBanus Poccuiickoit denepanuu
HmxHeKkaMCKHii XUMUKO-TEXHOJIOTUYECKUI HHCTUTYT ((prnuan) henepaibHOTo
roCy/1apCTBEHHOI'0 OI0/PKETHOTO 00pa30BaTEIHHOIO YUPEKICHUS BBICILIETO
o0Opa3oBaHUs
«Ka3zaHCckuii HalMOHAJBHBIA UCCIIEIOBATENBCKUI TEXHOJIOTUYECKUN YHUBEPCUTET
@dakynbpTeT HHPOPMAIMOHHBIX TEXHOJIOTUH
Kadenpa naGpopManimOHHBIX CHCTEM M TEXHOJIOTHHA

Hanpasnenue noarorosku: 09.03.01 MadopmaTrka ¥ BRIYUCIUTEIbHAS TEXHUKA
[Tpoduns moATrOTOBKH «ABTOMATH3UPOBAHHBIE CUCTEMBI 00pa00TKH MH(DOPMAIIUY U YIIPABICHUS
YTBEPXIAIO

3aB. kadeapoii

«20» 04 2022T.

9K3aMeHAIMOHHBII Omyer Ne 3
VYpaBHEHMS], TPUBOIALIUECS K OJHOPOIHBIM.
Jluneiinoe ypaBHeHue. Teopema 0 CTPYKType 0OIIEro pemeH s TMHEHHOTO HEOJTHOPOIHO-
ro 1udGepeHINATBHOTO YPaBHEHUS.

3. IlpakTuueckoe 3a/1aHue.

N —

CocTaBuTeNb JI.P. BoTsakoBa

MuHHCTEPCTBO HAYKH U BhICIIEro oOpa3oBanus Poccuiickoit deneparmu
HwxHekaMCKUT XUMUKO-TEXHOJIOTHUECKUN HHCTUTYT ((dunuan) penepanbHOTro
rOCyIapCTBEHHOT'O OIOPKETHOTO 00pa30BaTEIHHOTO YUPEIKICHUS BBICIIIETO
oOpazoBaHUs
«Ka3zaHckuii HalIMOHATBHBIN UCCIEI0BATEIbCKUM TEXHOIOTHYECKU YHUBEPCUTET
®dakynbTeT HHOOPMAITMOHHBIX TEXHOJIOTUI
Kadenpa nHpOpMaIMOHHBIX CUCTEM U TEXHOJIOTHIA

Hamnpasnenue nmoaroroku: 09.03.01 MudbopmaTika v BHIYUCIUTEIbHAS TEXHUKA
[Mpoduns moaAroToBKM «ABTOMATU3UPOBAHHBIE CHCTEMBI 00pa00TKN HH()OPMAIIMY U YIIPABICHHS

YTBEPXIAIO

3aB. kadenpoit

(moartics)

«20» 04 _2022 .

IK3aMeHAIMOHHbII OujeT Ne 4
1. Jluneiinoe ypaBHeHue. MeToj Bapualuy IpOM3BOJIbHON IIOCTOSIHHOM.
2. Jlunennoe ypaBHeHnue. Meton bepnyiu.

3. IlpakTuueckoe 3aaHue.

CocTaBuTeNb JI.P. BotsakoBa



MuHHCTEpCTBO HAYKHU U BhICIIET0 oOpa3zoBanus Poccuiickoit denepanuu
HmxHeKkaMCKHii XUMUKO-TEXHOJIOTUYECKUI HHCTUTYT ((prnuan) henepaibHOTo
roCy/1apCTBEHHOI'0 OI0/PKETHOTO 00pa30BaTEIHHOIO YUPEKICHUS BBICILIETO
o0Opa3oBaHUs
«Ka3zaHCckuii HalMOHAJBHBIA UCCIIEIOBATENBCKUI TEXHOJIOTUYECKUN YHUBEPCUTET
@dakynbpTeT HHPOPMAIMOHHBIX TEXHOJIOTUH
Kadenpa naGpopManimOHHBIX CHCTEM M TEXHOJIOTHHA

Hanpasnenue noarorosku: 09.03.01 MadopmaTrka ¥ BRIYUCIUTEIbHAS TEXHUKA
[Tpoduns moATrOTOBKH «ABTOMATH3UPOBAHHBIE CUCTEMBI 00pa00TKH MH(DOPMAIIUY U YIIPABICHUS
YTBEPXIAIO

3aB. kadeapoii

(moTcs)

«20» 04 2022T.

9K3aMeHAIMOHHBII OmjteT Ne 5
1. VYpasuenue B noiHbIx Auddepennuanax. Cxema penieHus ypaBHEHUS.
2. HnTerpupyromuii MHOXKUTEb.

3. IlpakTuueckoe 3a/1aHue.

CocraBuTenb JI.P. BorsakoBa

MuHHCTEpCTBO HAYKHU U BHICIIET0 oOpa3oBanus Poccuiickoit deneparuu
HmxHekaMCKHii XUMUKO-TEXHOJIOTUIECKUI HHCTUTYT ((pruan) henepaibHOTo
roCy/1apCTBEHHOI'0 OI0/PKETHOTO 00pa30BaTEIHHOIO YUPEKICHUS BBICILIETO
oOpa3oBaHUs
«Ka3zaHCckuil HalMOHAJBHBIA UCCIIEIOBATEIBCKUI TEXHOJIOTUYECKU YHUBEPCUTET
dakynbpTeT HHPOPMAIMOHHBIX TEXHOJIOTUH
Kadenpa napopManimoHHBIX CHCTEM M TEXHOJIOTHHA

Hanpasnenue noarorosku: 09.03.01 MadopmaTrka ¥ BRIYUCIUTEIbHAS TEXHUKA
[Tpoduns moArOTOBKH «ABTOMATHU3UPOBAHHBIE CUCTEMBI 00pa00TKH MH(DOPMAIIUY U YIIPABICHUS

YTBEPXJIAIO

3aB. kadeapoii

(moTcs)

«20» 04 2022T.

9K3aMeHAIMOHHBII OmjieT Ne 6
1. VYpaBuenue Jlarpanxa. Meto BBeJeHUs apaMeTpa.
2. VYpasrenue Knepo.

3. Ilpaktuueckoe 3aaHue.

CocraBuTenb JI.P. BorsakoBa



MuHHCTEpCTBO HAYKHU U BhICIIET0 oOpa3zoBanus Poccuiickoit denepanuu
HmxHeKkaMCKHii XUMUKO-TEXHOJIOTUYECKUI HHCTUTYT ((prnuan) henepaibHOTo
roCy/1apCTBEHHOI'0 OI0/PKETHOTO 00pa30BaTEIHHOIO YUPEKICHUS BBICILIETO
o0Opa3oBaHUs
«Ka3zaHCckuii HalMOHAJBHBIA UCCIIEIOBATENBCKUI TEXHOJIOTUYECKUN YHUBEPCUTET
@dakynbpTeT HHPOPMAIMOHHBIX TEXHOJIOTUH
Kadenpa naGpopManimOHHBIX CHCTEM M TEXHOJIOTHHA

Hanpasnenue noarorosku: 09.03.01 MadopmaTrka ¥ BRIYUCIUTEIbHAS TEXHUKA
[Tpoduns moATrOTOBKH «ABTOMATH3UPOBAHHBIE CUCTEMBI 00pa00TKH MH(DOPMAIIUY U YIIPABICHUS
YTBEPXIAIO

3aB. kadeapoii

(moTcs)

«20» 04 2022T.

9K3aMeHAIMOHHBII OmjteT Ne 7
1. T'eoMmerpuyeckuii cMbICT 0cOO0TO pemieHus ypaBHeHus Kiepo.
2. VYpaBHeHHe, J0oMycKaomiee MoHmKenue nopsaaka. Corygait y™ = f(x).

3. IlpakTuueckoe 3a1aHue.

CocraBuTenb JI.P. BorakoBa

MuHHCTEPCTBO HAYKH U BhICIIEro oOpa3oBanus Poccuiickoit deneparmu
HwxHekaMCKUT XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((dunuan) penepanbHOTo
rOCyIapCTBEHHOT'O OIO/PKETHOTO 00pa30BaTEIHHOTO YUPEIKICHUS BBICIIIETO
oOpazoBaHus
«Ka3zaHckuii HalIMOHATBHBIN UCCIEI0BATEIbCKUM TEXHOIOTHYECKUN YHUBEPCUTET»
®dakynbTeT HHOOPMAITMOHHBIX TEXHOJIOTUH
Kadenpa nHPpOpMaIMOHHBIX CUCTEM U TEXHOJOTHIA

Hamnpasnenue nmoaroroku: 09.03.01 MudbopmaTika v BBIYUCIUTEIbHAS TEXHUKA
[Tpoduns moaAroTOBKM «ABTOMATU3UPOBAHHBIE CHCTEMbI 00pa00TKN HH()OPMAIIMH U YIIPABICHHS

YTBEPXJIAIO

3aB. kadeapoii

(morfics)

« 20 » 04 2022T.

9K3aMeHAIMOHHBII OmyteT Ne 8
1. YpaBHeHue, nonyckarolee NoHWxkeHue nopsaka. Ciyuai F (x, y®) gkt y(”)) =0.
2. VYpaBHeHHe, IOIyCKaroIee MoHmwKeHuHe mopsaka. Ciaydaii F (y, v,y ., y(")) =0.
3. IlpakTuueckoe 3aaHue.

CocraBuTenb JI.P. BorsakoBa




MuHHCTEpCTBO HAYKHU U BhICIIET0 oOpa3zoBanus Poccuiickoit denepanuu
HmxHeKkaMCKHii XUMUKO-TEXHOJIOTUYECKUI HHCTUTYT ((prnuan) henepaibHOTo
roCy/1apCTBEHHOI'0 OI0/PKETHOTO 00pa30BaTEIHHOIO YUPEKICHUS BBICILIETO
o0Opa3oBaHUs
«Ka3zaHCckuii HalMOHAJBHBIA UCCIIEIOBATENBCKUI TEXHOJIOTUYECKUN YHUBEPCUTET
@dakynbpTeT HHPOPMAIMOHHBIX TEXHOJIOTUH
Kadenpa naGpopManimOHHBIX CHCTEM M TEXHOJIOTHHA

Hanpasnenue noarorosku: 09.03.01 MadopmaTrka ¥ BRIYUCIUTEIbHAS TEXHUKA

[Tpoduns moATrOTOBKH «ABTOMATH3UPOBAHHBIE CUCTEMBI 00pa00TKH MH(DOPMAIIUY U YIIPABICHUS
YTBEPXIAIO

3aB. kadeapoii

(moTcs)

«20» 04 2022T.

9K3aMeHAIMOHHBII OnjteT Ne 9
1. JluneriHoe ogHOpOAHOE MU PepeHIMAIBHOE ypaBHEHUE BTOPOTo nmopsiaka. Teopema o
CTPYKTYpE €ro O0IIero pemeHusl.
2. Jluneitnoe ogHOpoaHOE MU depeHITnaTbHOE YpaBHEHNE BTOPOTO MOPSIKA C TOCTOSTHHBIMH
koa(urmeHTaMu.
3. IlpakTuueckoe 3aaHue.

CocraBurenb JI.P. BorskoBa
MuHHCTEpCTBO HAYKHU U BhICIIET0 oOpa3oBanus Poccuiickoit deneparuu
HmxHeKkaMCKHii XUMUKO-TEXHOJIOTUYECKUI HHCTUTYT ((prnuan) henepaibHOTo
roCy/1apCTBEHHOI'0 OI0/PKETHOTO 00pa30BaTEIHHOIO YUPEKIEHUS BBICILIETO
o0Opa3oBaHUs
«Ka3zaHCkuil HAalMOHAJBHBIA HCCIIEIOBATEIBCKUI TEXHOJIOTUYECKU YHUBEPCUTET
dakynbpTeT HHPOPMAIMOHHBIX TEXHOJIOTUH
Kadenpa napopManimoOHHBIX CHCTEM M TEXHOJIOTHHA

Hanpasnenue noarorosku: 09.03.01 MadopmaTrka ¥ BRIYUCIUTEIbHAS TEXHUKA

[Tpoduns moATrOTOBKH «ABTOMATHU3UPOBAHHBIE CUCTEMBI 00pa00TKH MH(DOPMAIIUY U YIIPABICHUS
YTBEPXIAIO

3aB. xadeapoii

(mortfics)

« 20 » 04 2022T.

Ix3aMeHANIMOHHDII OuiteT Ne 10
1. JlunertHoe HeOHOPOAHOE MU PEepeHIIATBHOE YpaBHEHUE BTOPOTO MOPSAKA C TIOCTOSH-
HbIMU K03 punmenramu. MeTos Bapraluy IpoU3BOIbHBIX MOCTOSIHHBIX.
2. Jluneitnoe HeomHOPOIHOE MU depeHITHaTBPHOE YpaBHEHNE BTOPOTO MOPSIKA C TTOCTOSH-
HbIMU K03(punmenramu. Pa3nuunble cirydau npaBoii 4acTu.

3. IlpakTuueckoe 3a1aHue.

CocraBuTenb JI.P. BorsakoBa



MuHHCTEpCTBO HAYKHU U BhICIIET0 oOpa3zoBanus Poccuiickoit denepanuu
HmxHeKkaMCKHii XUMUKO-TEXHOJIOTUYECKUI HHCTUTYT ((prnuan) henepaibHOTo
roCy/1apCTBEHHOI'0 OI0/PKETHOTO 00pa30BaTEIHHOIO YUPEKICHUS BBICILIETO
o0Opa3oBaHUs
«Ka3zaHCckuii HalMOHAJBHBIA UCCIIEIOBATENBCKUI TEXHOJIOTUYECKUN YHUBEPCUTET
@dakynbpTeT HHPOPMAIMOHHBIX TEXHOJIOTUH
Kadenpa naGpopManimOHHBIX CHCTEM M TEXHOJIOTHHA

Hanpasnenue noarorosku: 09.03.01 MadopmaTrka ¥ BRIYUCIUTEIbHAS TEXHUKA
[Tpoduns moATrOTOBKH «ABTOMATH3UPOBAHHBIE CUCTEMBI 00pa00TKH MH(DOPMAIIUY U YIIPABICHUS
YTBEPXIAIO

3aB. kadeapoii

«20» 04 2022T.

IK3aMeHAIMOHHBIN omJteT Ne 11
1. OcHoBHBIE OHATHS TSI cUCTeMbl AU HEepeHITNATBHBIX YPaBHEHUH.
2. 3amava Komm st HopManbHO# cucteMsl. [ToHsiTHe 00 0011EM 1 YaCTHOM PEIICHUH.

3. IlpakTuueckoe 3a/1aHue.

CocraBuTenb JI.P. BorsakoBa

MuHHCTEpCTBO HAYKHU U BHICIIET0 oOpa3oBanus Poccuiickoit deneparuu
HmxHekaMCKHii XUMUKO-TEXHOJIOTUIECKUI HHCTUTYT ((pruan) henepaibHOTo
roCy/1apCTBEHHOI'0 OI0/PKETHOTO 00pa30BaTEIHHOIO YUPEKICHUS BBICILIETO
oOpa3oBaHUs
«Ka3zaHCckuil HalMOHAJBHBIA UCCIIEIOBATEIBCKUI TEXHOJIOTUYECKU YHUBEPCUTET
dakynbpTeT HHPOPMAIMOHHBIX TEXHOJIOTUH
Kadenpa napopManimoHHBIX CHCTEM M TEXHOJIOTHHA

Hanpasnenue noarorosku: 09.03.01 MadopmaTrka ¥ BRIYUCIUTEIbHAS TEXHUKA
[Tpoduns moArOTOBKH «ABTOMATHU3UPOBAHHBIE CUCTEMBI 00pa00TKH MH(DOPMAIIUY U YIIPABICHUS

YTBEPXJIAIO

3aB. kadeapoii

(moTcs)

«20» 04 2022T.

IKx3aMeHANIHOHHDII Ouier Ne 12
1. HnrterpupoBanue cucreM auddepeHnnanbHbIX YpaBHEHUN TyTeM CBEJCHHUS K OTHOMY
YPaBHEHUIO BBICILIETO MOPSAKA.
2. Cucrtema JIMHEHHBIX OTHOPOIHBIX MU PEepeHIINATBHBIX YPaBHEHUN ¢ TTOCTOSTHHBIMH KO-
s pureHTamMu.

3. Ilpaktuueckoe 3aaHue.

CocraBuTenb JI.P. BorsakoBa



MuHHCTEPCTBO HAYKH U BhICIIEro oOpa3oBanus Poccuiickoit deneparmu
HwxHekaMCKUT XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((dunuan) penepanbHOro
TOCYIapCTBEHHOTO OI0/PKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS BBICIIIETO
oOpazoBaHUs
«Ka3zaHckuii HalIMOHATBHBIN UCCIEI0BATEIbCKUM TEXHOIOTHYECKUN YHUBEPCUTET»
dakynbTeT HHOOPMAIIMOHHBIX TEXHOJIOTUH
Kadenpa nHpOpMaIMOHHBIX CUCTEM U TEXHOJIOTHIA

Hamnpasnenue noarotosku: 09.03.01 MuadbopmaTika v BEIYUCIUTEIbHAS TEXHUKA
[Ipodune MOATOTOBKU «ABTOMATH3UPOBAHHBIC CHCTEMBI 00paObOTKHM WHGPOPMAIMU U YIpaBiie-

HUA»
YTBEPXJIAIO

3aB. kadeapoii

{(noarfiics)

«20» 04 2022 T.

JK3aMeHANMOHHbIN OmieT Ne_13
1. Cucrema TUHEWHBIX OJHOPOAHBIX AU (DEepEeHITNATBLHBIX YPaBHEHUH C TOCTOSTHHBIMH KO-

P puIeHTaMH.
2. Knaccudukanms muHeHHbIX nuddepeHnanbHbIX YPaBHEHHN BTOPOTO MOPSIIKA B 4aCT-

HBIX MPOU3BOJHBIX C ABYMSI HE3aBUCUMBIMU NIEPEMEHHBIMU U MPUBEICHUE UX K KAHOHU-
YECKOMY BUJY.
3. IlpakTuueckoe 3a1aHue.

JI.P. Botskosa

CocTtaBurenb

MuHHCTEpCTBO HAYKHU U BHICIIET0 0Opa3oBanus Poccuiickoit deneparnuu
HmxHeKkaMCKHii XUMUKO-TEXHOJIOTUYECKUI HHCTUTYT ((prnan) henepaabHOTo
roCyIapCTBEHHOTO 0I0/PKETHOTO 00pa30BaTEIbHOTO YUPEKIEHHUS BBICILIETO
o0Opa3oBaHUs
«Ka3zaHCckuii HalMOHAJBHBIA UCCIIEIOBATEIBCKUI TEXHOJIOTUYECKU YHUBEPCUTET
@akynbpTeT HH)OPMAITMOHHBIX TEXHOJIOTUH
Kadenpa nHGpopManimoOHHBIX CHCTEM W TEXHOJIOTHHA

Hampasnenue nonrorosku: 09.03.01 MudopMaTiKa U BEIYUCIUTEIbHAS TEXHUKA
[Tpodunps MOArOTOBKH «ABTOMATH3MPOBAHHBIE CUCTEMBbI 00pa0OTKu MHGMOPMAIMK M YIIpaBiie-

HUA»

YTBEPXJIAIO

3aB. xadeapoii

: {(noarfiics)
«20» 04 2022 .

IKx3aMeHANIMOHHDI Ouier Ne 14

1. VYpaBnenue Knepo.
2. TeomeTpudecKuii CMBICI 0cOOOTO perieHus: ypaBHeHus: Kiepo.

3. IlpakTuueckoe 3a1aHue.

CocraBurenb JI.P. BorgkoBa
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