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PABOYASI ITIPOI'PAMMA JIVICHIMTIMHBI (MOZY JIsT)

ITPAKTHUKYM IIO PEILIEHHAIO 3AJIAY C IIAPAMETPAMHA

Hanpas/ieHue NOAroTOBKH (CreLMaabHOCTB)
44.03.05 IMenaroruueckoe obpasoBaHue (C ABYMsi TPOMUISIMU [TOATOTOBKM)

HanpaBnennocTs (npoduib/crienpanmsanysi) nporpaMmel
MaremarHka 1 pu3HKa

YpoBeHb Beicilero obpasoBaHusi - 6akasaBpraT

®opma obyueHust
OuHast

WHctuTyT/ dakynbTeT WIHCTUTYT eCTeCTBO3HAHMUS M CTAH/apTU3aALUK

Kadepgpa ITpuknagHo¥ MaTeMaTUKU U UH)OPMaTHKU
Kypc 4
CemecTp 7,8

MarHuToropck

2026 rog,



PaGouas nporpamma coctae/eHa Ha ocHoe ®I'OC BO - 6akanaspuar 1o
Harpas/eHHIo noArotoBku 44.03.05 Ieparornueckoe o6pasoBanue (C ABYMs IPOGUIAME
NOAroTOBKM) (1prKa3 MuHobpHayku Poccuu ot 22.02.2018 1. Ne 125)

Pabouas mporpamMma paccMoTpeHa 1 000peHa Ha 3aceJiaHuu Kadeaps! TIpukajHoit
MaTeMaTUKU U MH()OPMaTUKH

13.01.2026, nporokon Ne 5 A@/
3aB. Kadepoit e F0.A. Vi3BekoB

Pabouast nporpamMma oz[06peHa MeTOMUYeCKOil KOMHCCH

02.02.2026 r. potoko Ne 4 /zmg P
ITpencesarens : %02“ 10.B. ComoBa
N

Pabouast mporpamMma cocras/ieHa:
JoueHT Kadeps! kadeapel [IMull, kauz. ¢us.-Mar. Hayk_ ( Z’ : JI.B.CmupHOBa

PenjeHsenT: ?
3aB. Kadeapoii PU3NKH, KaHy. (pu3.-MaT. HayK .M. Oonrywuix




JIner akTyanusanuu padoyeil nporpaMmsl

PaGouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2027 - 2028
yueOHOM ToJ1y Ha 3acenannu kagenpsl [IpukianHoil MaTeMaTHKU U HHPOPMATHKU

[Iporokonm ot 20 r. Ne
3aB. kadenpoii 10.A. U3BekoB

PaGouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2028 - 2029
yueOHOM rojy Ha 3acefqanuu Kadeapnl [IpukiaaHoi MaTeMaTHKU U HHPOPMATHKA

IIporokom ot 20 . Ne

3aB. kadeapoii 10.A. U3BexoB

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM rojly Ha 3acenanuu Kadeapsl [IpukiaaHoil MaTeMaTHKU U HHPOPMATUKH

IIporokom or 20 . Ne
3aB. kadeapoii [O.A. 13BekoB

Pabouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2030 - 2031
ydaeOHOM roly Ha 3aceqaHuu kadeapsl [IpukiaaHON MaTeMaTuku U HHPOPMATUKA

IIporokom or 20 . Ne
3aB. kadeapoii [O.A. 13BekoB

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2031 - 2032
yuyeOHOM Toy Ha 3acefanuu kageapsl [IpuknanHoit MareMaTuku U HHGOOPMATUKH

[Iporokom ot 20 . Ne

3aB. xadenpoit 10.A. U3BexoB




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)
- 00y4eHHe yJaluxcs MeToIaM pellIeH s pa3IUUHbIX KJIACCOB MapaMeTPUYECKUX

3as1a4, GopMHUpPOBaHHE TEOPETUKO-UHUCIOBON KYJIbTYphl, HEOOXOIUMOM CIIEUANINCTY B
o0jacTu MaTEMaTHKH, MMOATOTOBKA OyYAIOLIUXCS K OpraHU3alluy UCCIeA0BaTEIbCKOM
JEeSITeIbHOCTH IIKOJIbHUKOB.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

I[I/ICHI/IHJ'II/IHa HpaKTI/IKYM 110 PCIICHHUIO 3a1a4 C ImapaMeTpaMu BXOAUT B 4aCTh

y4eOHOoro miaHa popMupyeMyro yuacTHUKaMu 00pa30BaTebHbIX OTHOIICHUN
00pa3oBaTenbHOM MPOrpaMMBI.

JIist u3ydeHwus! TUCIUTUTMHBI HEOOXOTMMBI 3HAHUS (YMEHUS, BIAICHHS),

c(hOpMHUPOBAHHEIEC B PE3YJIbTATE U3YUCHUS AUCIUILINH/ MPAKTUK:

DJleMeHTapHas MaTeMaTHKa
I'eomerpus
MaremaTnuueckas J10TuKa
JluckperHas MareMaTuka
Anredpa u Teopus YHcen
MaremaTuyeckui aHaiu3
Anrebpa

Teopus uncen

3HaHus (YMEHUs, BIa/IeHUs), IOTYYECHHbIE IPY U3yYEHUU JTaHHOM UCIUIUINHBI

OyayT HeOOXOAUMBI [T U3YUEHHSI TUCIIUILINH/TIPAKTHK:

[Tpou3BoacTBEHHAs - IPAKTUKA IO MOJIYYEHHUIO MTPO(ecCHOHaNbHBIX YMEHUN U OIIbITA

podeccCHOHALHOM IeATEIIBHOCTH

IIpoekTHas nesATeabHOCTh

IIpon3BOACTBEHHA - EJAaroru4eckas MpakTUKa 0  MaTeMaTHKe

Mertoarka opraHu3aiuy BHEYpOUHOH IEATENILHOCTH 10 MaTeMaTHKE U (PU3UKe
Meroauka NOArOTOBKH y4aIIUXCs K UTOTOBOM aTTECTallUH

IIpakTHKyM 110 PELIEHUIO 3a/1a4 MOBBILIEHHOHN CI0XHOCTH IIKOJBHOIO Kypca

MaTEMAaTUKHU

BoinonHenue u 3ammuTa BeITYCKHOM KBaTM(PUKAIMOHHON pabOThI
IIpou3BOACTBEHHAsA — IPEAUIITIOMHAs IIPAKTUKA
IIpon3BOACTBEHHAA - IEJaroru4yeckas mpakTuka

3 Komnerenuuu odyyaromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHUS
AUCHUILIMHBI (MOYJIS1) M IVIAHMPYeMble pe3yJIbTaThbl 00yueHust
B pe3ynbraTe ocBoeHMs TUCHUIUIMHBI (MOayist) «lIpakTHKyM MO pelIeHHUIo 3a/1a4 C

napaMmerpamu» oOydJaromuics J0KeH 001a1aTh CIeyIOMUMUA KOMIETEHIIUSIMHU:

KO,Z[ HHAUKATOpa I/IHIII/IKaTOp JOCTHIKCHUA KOMIICTCHIITNNU

[TIK-1 Crioco6eH peann30BbIBaTh MME€IarornueCKuil MPOIECcC C UCTOIb30BaHUEM
COBPEMEHHBIX 00pa30BaTEIIbHBIX TEXHOJIOTHH B OpraHU3AINIX CPETHETO 00IIero

o0pazoBaHms

IK-1.1 OreHMBaeT NMeJAaroru4ecKyro CUTYaluIo C MO3UIMH HEOOXO0AUMOCTHU U
BO3MO>KHOCTH €€ KOPPEKIINH

I1K-1.2 Pemaer oOpa3oBaTenbHbIE 33/1a4U HA OCHOBE COBPEMEHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTUI

IK-1.3 OcCylecTBISIET KOHTPOJIb PE3YJIbTaTOB W KOPPEKTUPOBKY
NIEJAarOrH4ecKOro BO31€HCTBUS




I1K-3 CriocobeH Ha OCHOBE TOCTH)KEHUI COBPEMEHHON HAyKH pa3padaThiBaTh U
peann30BBIBaTh METOUUECKOE OOecrieueHre yueOHbIX MaTeMaTHUECKUX IPEIMETOB,
JMCUIUTUINH

IK-3.1 AHaIM3UPYET aKTyaIbHBIM YPOBEHB MOJTOTOBKH 00YJarOITUXCS 110
MaTeMaTHYECKUM JUCIUILIMHAM, ONPEeNsieT 30Hy UX OmKaiiiero
pa3BUTHUSA

I1K-3.2 Pemraer Ha ocHOBe COBpeMEHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH 3a/1a41

10 IJIAHUPOBAHUIO, pa3paboTKe U peaau3aluy IporpaMm y4eOHbIX
MaTeMaTHYECKUX JAUCHUIUINH

IK-3.3 OcymecTBIsSIET KOHTPOJIb PE3YJIbTATOB O0yUEHUS YIAIIUXCS 110
MaTEMaTUYECKUM JTUCIUILIMHAM




4. CTpyKTYypa, 00bEM U COJEpKAHNE TUCUUIIIMHBI (MOXYJIs)

OO6mias TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 7 3a4€THBIX €AMHUI] 252 aKkaj. 4acoB, B TOM

HHUCJIIC:

— KOHTaKTHas pabota — 98,2 akaj. 4acos:
— aynutopHas — 98 akaj. 4acos;
— BHeayauTopHas — 0,2  akaj. 4acos;

— camocTosTenbHas pabora — 153,8 akaj. 4yacos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

dopma aTTeCTaLMU - 3a4€T, 3a4ET C OLIEHKOU

AynuropHas ] o
o KOHTaKTHas paboTa E z ®dopma Tekyero
=
Paszen/ Tema 5 (B akaj. yacax) g5 Bun 5 KOHTPOJIS Kox
g 3 © | caMOCTOSTEBHOM |  ycreBaeMOCTH U
JTUCLUTUTAHBI 3 e o . | xommerenyu
3 o & padoThI TIPOMEKYTOYHOMH
na6. | mpaxt. [ €8 aTTecTa
Tlek. '8 TTECTALUH
3aH. 3aH. | O &
1. JIuneiiHble ypaBHEHUS U
HEpaBEHCTBA C ITapaMeTpaMu
1.1 TIpuemsr o0y4eHus [loaroroska k
YYaIXcsl PEeIICHHIO ompocy, TIK-1.1, TIK-
TMHEWHBIX YpaBHEHUH H nmpopaboTka 1.2, TIK-1.3,
6 14 Omnpoc
HEPaBEHCTB C TapaMeTpaMu KOHCIIEKTa TIK-3.1, TIK-
W YpaBHEHHH K HUM 3aHATHA, 3.2, IIK-3.3
CBOJIMIMBIX 7 pelieHue 3a1a4
1.2 Pemienue TuHENMHBIX [Noaroroska k
YpaBHEHUH U ypaBHEHUI K onpocy, IIK-1.1, TIK-
HUM CBOJUMBIX C npopadoTKa 1.2, TIK-1.3,
A 8 14 pop Omnpoc ’
rapamMerpamu u KOHCIIEKTa TIK-3.1, T1IK-
JTOTIOJTHATEILHEIMH 3aHATHSA, 3.2, IIK-3.3
YCIOBUSIMHU peuieHue 3a1a4
HWroro no pazaeny 14 28
2. Jloruueckuii nepe6op B
3a[a4ax C apaMmeTpoM
[Noaroroska k
2.1 Pemenue TMHEHHBIX U omnpocy, IK-1.1, TIK-
N N Ompoc,
HEJIVHEWHBIX yPaBHEHUN U npopaboTKa 1.2, TIK-1.3,
7 8 14 KOHTPOJIbHAs
HEPABEHCTB METOJIOM KOHCIIEKTa TIK-3.1, T1K-
pabora
JIOTHYECKOT0 repedopa 3aHATHS, 3.2, TIK-3.3
pelieHue 3a1a4
Wroro no pazneny 8 14
3. [TapameTp u KkBagpaTHUyHas
hyHKIMS
ITonroroBka x
3.1 TTouck HEOOXOUMBIX
CJIOBUH TIpH CLLIéIHI/II/I Onpocy. TIK-1.1, ITK-
za aq CBHE&HEHX c 8 14 npopadorka Omnpoc 1.2, IK-1.3,
A KOHCIIEKTa P IK-3.1, TTK-
A 7 3aHSITHS, 3.2, TIK-3.3
KBaJpaTHOTO TpeX4IeHa
pelieHue 3a/1a4
3.2 3amaun, CBOAUMEIE K IToaroroBka k Ompoc, TIK-1.1, TTK-
MCCIIEIOBAHUIO KBAAPATHOTO 8 13,9 ompocy, KOHTPOJIbHAS 1.2, TIK-1.3,
TpexX4IeHa npopaboTka pabora. I1K-3.1, I1K-




KOHCIICKTa

3aHATHS, 3.2, IIK-3.3
pemienue 3axay
Hroro no pazzneny 16 27,9
HWroro 3a cemectp 38 69,9 3a4ET
4. I'paduueckre METOIbI
penreHns 3a/1a4 ¢ napaMeTpaMu
IloaroroBka k
ompocy, IK-1.1, TIK-
N popaboTKa 1.2, TIK-1.3,
4.1 Merton obnacreit 8 12 COHCIICKTa Omnpoc TK-3.1, TIK-
3aHATHS, 3.2, IIK-3.3
pemienue 3a1a4y
IToxroroBka
ompocy, TIK-1.1, TIK-
4.2 TIpeoOpa3oBaHue popaboTKa 1.2, TIK-1.3,
rpadukoB 8 12 17 MaTepHajoB Onpoc IIK-3.1, IK-
3aHATHH, 3.2, T11K-3.3
peuieHue 3a1a4
IloaroroBka k
4.3 T'eomeTpuuecKue uuen onpocy, Omnpoc, TIK-1.1, ITK-
SILEeHNS 3a/1a4 C 12 15 npopadorxa KOHTPOJIbHAS 1.2, IK-1.3,
Ea amer OMH KOHCITEKTa 560Ta TIK-3.1, TTK-
P p 3aHATHS, p 3.2, IIK-3.3
penieHue 3a1a4q
HWroro no pazaeny 32 44
5. [IpumeneHne CBOWMCTB
(hYHKIHUH K pelICHUIO 33134 C
napameTpamu
5.1 HUcnonb3oBanue CBOMCTB
MOHOTOHHOCTH Toaroroska k
OrpaHquHHOC£H onpocy. TIK-1.1, ITK-
’ npopaboTKa 1.2, TIK-1.3,
CUMMETpHH, 8 12 12,9 KOHCIICKTA Omnpoc TK-3.1, TIK-
MHBapUAHTHOCTH MPU sansATI, 3.2, 11K-3.3
penreHny 3a1ad ¢
penreHue 3a1a4q
napamMeTpoM
HWroro no pazgeny 12 12,9
6. Pemenue 3anau ¢ mapaMeTpom
METOJaMH UCCIIE0BATEILCKOTO
aHanm3a
IToaroroBka k
6.1 Ilpumenenue onpocy. TIK-1.1, ITK-
MIPOU3BOIHOMN K PEIICHHUIO 10 17 mpopadoTka Omnpoc 1.2, [K-1.3,
3;’ PRI KOHCTIEKTa TK-3.1, TIK-
A P P 3aHATHA, 3.2, TIK-3.3
pelieHue 3aaa4
6.2 JIpyrue MeTobl IToaroroBka k
penieHus 3a1ad ¢ ompocy, IK-1.1, TIK-
Omnpoc,
apaMeTpamMu: METO. popaboTKa 1.2, TIK-1.3,
6 10 KOHTPOJIbHAS
YIPOIIAIOIETO 3HAYCHUS, KOHCIIEKTa aGota TIK-3.1, TIK-
"BBITOJTHAS TOYKA", 3aHATHS, p 3.2, TIK-3.3
napaMeTp Kak mepeMeHHast penieHue 3amaq
HWroro no pazaeny 16 27
HWroro 3a cemectp 60 83,9 320
Hroro no aucuuruinie 98 153,8 31CT, 3a1CT €

OIICHKOM




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

1. TpaguumoHHbIe 00pa30BaTENbHBIC TEXHOJIOTHH OPHEHTUPYIOTCS HA
OpTaHU3aIMI0 00PA30BATEIBHOTO MPOLIECCa, TPEATIONATAIONIYIO MPSIMYIO TPAHCIISAIIUIO
3HaHUM OT MPEnoAaBaTelis K CTYJAEHTY (IPEUMYILECTBEHHO Ha OCHOBE OOBICHUTEIIBHO-
WUTIOCTPATHUBHBIX METOA0B 00yUeHUs1). YueOHas NesTEIbHOCTh CTYICHTa HOCHT B TAKUX
YCJIOBUSAX, KaK IPaBUIIO, PEIPOAYKTUBHBIN XapaKTep.

®opMbl yUeOHBIX 3aHATUH C UCTIIOJIb30BAaHUEM TPAIULIMOHHBIX TEXHOJIOTHH,
KCMOJIb3YEMBIE JJISl JAHHON JUCUUILIMHBI - IPAKTUYECKOE 3aHATHE, TOCBALLIEHHOE OCBOEHUIO
KOHKPETHBIX YMEHUW U HABBIKOB MO MPEIJIOKEHHOMY aJrOPUTMY.

2. nTepakTHBHBIC TEXHOJIOTUH — OpPTaHu3alus 00pa3oBaTeILHOTO MPoIIecca,
KOTOpas MPEANoJaracT akTMBHOE U HEJIMHENHOE B3aUMO/JICHCTBUE BCEX YYACTHUKOB,
JOCTIIKEHHE Ha 3TOM OCHOBE JMYHOCTHO 3HAYMMOTO Uil HUX 00pa30BaTeIbHOIO Pe3yIbTaTa.
Hapsny co cnennann3npoBaHHBIMU TEXHOJIOTHUSIMU TAKOTO PO/ MPUHIUIT UHTEPAKTUBHOCTH
MIPOCIICIKUBACTCS B OOJIBIIMHCTBE COBPEMEHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH.
HHTepakTUBHOCTH MOJIpa3yMeBaeT CyOBbEKT-CyObEKTHBIE OTHOIICHHSI B X0J1€
00pa30BaTeNnpHOrO MpoIlecca U, Kak CleACTBUE, (OpMUpPOBaHUE CaMOPa3BUBAOIIEHCS
MH(OPMALIMOHHO-PECYPCHOI Cpebl.

3. NudopManinoHHO-KOMMYHHUKAIIHOHHBIE 00pa30BaTelIbHbIE TEXHOJIOTUU —
opranmzaiysi 00pa3oBaTeIbHOro Mpolecca, OCHOBaHHAS Ha TPUMEHEHUHU
CHEIHATM3UPOBAHHBIX MPOTPAMMHBIX CPeJl U TEXHUYECKUX CPEJICTB PaOOTHI C
nHpopMaIuen.

®opMbl yUeOHBIX 3aHATHI C UCMOJIB30BaHUEM HH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH - Ha MPAKTUYECKOM 3aHSTUU — IPOCMOTP OJIMMIINAJAHBIX 33JaHUN Pa3IUYHBIX
JIET ¥ PETUOHOB, WX, HAIPUMED, MPEACTaBICHUE PE3yJIbTaTOB IPOSKTHOMN WK
HCCIIEA0BATENIbCKOM 1€ATENIbHOCTHU, PEILICHUS CII0KHOW 3a/1a4u.

6 YueOHO-MeTOUYEeCKOE 0O0ecTieYeHHe CAMOCTOATEIBLHOM padoThl 00y4YaommXxcst

[IpencraBieHo B npuiiokeHuu 1.

7 OneHo4YHbIe CPEACTBA IJIsl IPOBEACHHUS IPOMEKYTOYHOM aTTeCTalluu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOonMuecKoe M UH(pOpPMALIMOHHOE O0ecTiedeHHe U CUMILTUHBI

a) OcHoBHasi IMTEpPaTYpA:

1. T'opbaueB, B. WM. Dnementsl Teopuu U OOLIME METOABI PEIIEHUS YpaBHEHUH U
HEpPaBEHCTB C mapameTpamu : yueOHoe mocodue / B. U. T'opbaueB. — Mocksa : UHOPA-M,
2019. — 263 c. - ISBN 978-5-16-107747-4. - Tekcr : onekrponHsii. - URL:
https://znanium.ru/catalog/product/1022625 (nata obpamienus: 09.03.2026). — Pexxum gocryna:
IO TIOJTITHCKE.

2. T'opbaueB, B. M. MeTtonsl pemieHnii ypaBHEHHWH W HEPAaBEHCTB C IMapaMETpPaMH.
[Tocobue ans yuurens: YueOnoe nocobue / ['opbaues B.U. - M.:HUL] UHDPA-M, 2019.- 115 c.
(Beiciee oOpa3zoBanue)[SBN. - Tekcr : 3JIEKTPOHHBIM. - URL:
https://znanium.ru/catalog/product/1022809 (nata obpamenus: 09.03.2026). — Pexxum gocrymna:
IO TIOJTITHICKE.

0) JonosHuTeabHast JuTEpaTypa:

1. Pomanosa, T. E. [lapameTp B ypaBHEHUSIX U HEPABEHCTBAX ¢ MOAYJIeM: YueOHOe
nocobue / Pomanosa T.E., Pomanos I1.1O. - Mocksa :HUIL] MH®PA-M, 2017. - 68 c.ISBN
978-5-16-100938-3 (online). - Tekct : anekrponHsbIid. - URL:
https://znanium.com/catalog/product/884626 (nara ooparenus: 09.03.2026). — Pexum
JOCTYIIA: 110 TOJAIHCKE.



2. Pomanos [1.}O. ®opmupoBanue uccien0BaTeIbCKUX yMEHUH 00y4Jalonmxcs B
CHCTEME HEMPEPBIBHOTO MeAarornueckoro oopasoBanusi: MoHorpagus.-MarHuToropek:

Mal'V, 2003.-236 c.

B) MeToauuyecKue yKa3aHus:

1. CrapxoB B.H. 165 3anau ¢ mapamerpamu. — Pexxum nocrymna:
http://www.apmath.spbu.ru/ru/staff/starkov/165.pdf

2. Pomanosa T.E. Pemenue ypaBHeHHI 1 HEPABEHCTB MEPBOM CTETICHHU C
napamMeTpamMu. YpaBHEHHUS! U HEPABEHCTBA, COJICPKAIINE EPEMEHHYIO 110]1 3HAKOM MOJIYJIS:
Y4eOHo-mMeToauueckoe nmocodue.-Maraurtoropck: Mal'y, 2004.-63 c.

r) [Iporpammuoe odecneyenne u UHTepHer-pecypcebi:

IIporpammuoe odecnevyenue

HaHMT}I{SBaHHe Ne norosopa Cpoxk nelicTBUS TULIEH3UH
MS Off_lce 2007 No 135 ot 17.09.2007 0ecCpovHO
Professional
7Zip cB000aHO pactpocTpansemoe [10 6eccpoyHO
Adobe Reader cB00OIHO pactpoctpansemoe [10 0eccpodHo
MAXIMA cB0OOIHO pacnipocTpansemoe [10 0eccpouHO
Eﬁggip Mozilla cB00OIHO pacnpoctpansemoe [10 0eccpodHo
FAR Manager cB00OOIHO pacnipocTpansemoe [10 OeccpouHo
LibreOffice cB00OHO pactpocTpansemoe [10 OeccpouHo

HpO(l)eCCI/IOHaJIbH])Ie 0a3bl JAHHDLIX U I/IH(l)OpMaIIHOHH])Ie CIIPpaBOYHLIC CUCTEMbI

HazBanwne kypca

Cchuika

Hocosa

OnexTpoHHbIe pecypcsl oubnmoreku MI'TY um. I'.1.

https://host.megaprolib.net/M
P0109/Web

Poccuiickas I'ocynapcrBennas 6ubnuoreka. Karaigoru

https://www.rsl.ru/ru/4readers
/catalogues/

(PUHLI)

HanmonaneHas uHpopManmoHHO-aHATUTHYECKAST
cucreMa — Poccuiicknii MHJIEKC HAYYHOTO [IUTUPOBAHMS

URL.:
https://elibrary.ru/project_risc.
asp

«ABUC»

OnexkTpoHHass 0a3a mnepuoandeckux uznanuii OO0

https://eivis.ru/

9 MaTepuajbHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MOYJIs1)

MaTepI/IaJILHO-TCXHI/I‘-ICCKOC obecrnieucHue JUCIHUIIIIMHBI BKIIIOYACT!:




VY4eOHble ayAUTOPUH [T IPOBEACHUS 3aHATUHN JIGKLIMOHHOTO TUIIA.

Jlocka, MyJIbTUMEIUUHBIN IIPOEKTOP, IKPaH.

VY4eOHble ayAUTOPUH [T IPOBEACHUS TAOOPAaTOPHBIX 3aHATHH, TPYIIIOBBIX U
WH/IMBUYAIBHBIX KOHCYJBTAIMNA, TEKYIIEr0 KOHTPOJIS U IPOMEXYTOYHON aTTeCTalllu.

[Tepconanbubie KomIblOTephI ¢ nakerom MS Office, Beixogom B MHTEpHET U €
JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCHUTETA.

Kommieke TecTOBBIX 3aaHui AJIsl IPOBEJCHUS PYOEKHOTO M IPOMEKYTOYHOTO
KOHTPOJISL.

[TomerieHust 17151 CAMOCTOSTENBHOM pabOTHI 00YJarOLTHXCSI.

[Tepconanbubie komIbloTephl ¢ nakerom MS Office, Beixogom B MHTEpHET U €
JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMALMOHHO-00Pa30BaTEIbHYIO CPEly YHUBEPCHUTETA.

[Tomerienust 1yst XpaHeHHUs U TPOPHIAKTHIECKOTO 00CTyKHBaHUs y4eOHOTO
00opyIOBaHUsI.

HIkader Ui xpaHeHus: y4eOHO-METOAMYECKON JOKYMEHTAIMH, y4eOHOTO
00opynoBaHUs U Y4eOHO-HATIISITHBIX TTOCOOMIA.



Ipuioxenne 1
YuyeOHO-MeTOANYECKOE o0ecTieYeHre CAaMOCTOsITeIbHOI padoThl 00y4arouXcs.

IIopsimoK paclojoKeHHsT TEM B Kypce JIEKIUMH M IPAKTUYECKUX 3aHATHM HE CIIy4acH,
IIOCKOJIBKY KaXK[as IOCJIENylollass TeMa OCHOBaHAa HAa IIOHMMAaHUU HEKOTOPBIX CBEACHUHN W3
IPEIbIAYIINX TeM. AHAJIOIMYHas 3aBUCHUMOCTb CYIIECTBYET M B HOPSAKE M3JIO0KEHUS BHYTPHU
KOKIOW Tembl. lMMeHHO 1o3TOMy TeMBl Kypca CIeAyeT u3ydaTb CTpOro B TOH
II0CJIEI0BATEIbHOCTH, B KAKOW OHU IPUBE/EHBI B paboyel yueOHOI mporpamme.

[Tpu n3ydeHUH KakJJ0i TEMBI CIE1YyEeT — BHUMATEJIBHO IIPOUYNUTATh TEKCT JIEKUUH (pa3nena);

— pa3o0paTh NPUBEACHHBIE B JIEKIIMU IPUMEPHI PELICHU 3a/1a4; — I0Ka3aTh BCE YTBEPKACHUS
C TIOMETKOH «I0Ka3aTh CAMOCTOSTEIIHOY, €CJIM ATO HE YIAeTcs, 00paTUThCA K JIUTEPAType WU K
IIPENOIABATEII0 HA CIEAYIOIIEM 3aHATHH.

— TIOCTapaTbhCs BOCIPOU3BECTH OCHOBHBIC OINpEACICHUs U (QOPMYIMPOBKH TEOpPEM
(IpeIoKEeHNH, CBOMCTB), KOTOpPbIE BCTPEYAIOTCS B JIEKIMH, B IHCbMEHHOH ¢opme, He
3arisabiBas B JIEKUMOHHBIM Marepuan. CreayeT HOMHHMTb, 4YTO OOBEM OJHOBPEMEHHO
3allOMMHAEMOI0 MaTepuana y KaKIOrO0 4YEJIOBEKA DPA3IMY€H, HO €ro MOJKHO CYIIECTBEHHO
HapacTUTh IIyTEM PEryjspHbIX TpeHUpoBOK. [loaToMy, ecinu He ynactes cpa3y BOCIPOM3BECTH
BeCh TpeOyeMblil MaTepuall, TO ciaelyeT pa3OuTh €ro Ha JOCTYIIHbIE YaCTH

— 3TO MOET OBITh OJTHO OMpEJEICHNE, WIH JJa)Ke HECKOJIBbKO MEPBLIX CIOB B OMPEIEICHUH,
3aTeéM BOCIPOM3BECTU BBIYYEHHBI OTPE30K, 3aT€M BbIYUYUTh CIEAYIOLIUNA OTPE30K U
BOCTIPOM3BECTH €ro, a 3aTeM 00a cpa3y u T.4. Ha kaxxaoM creayroiem miare JOCTYIMHBIA NSt
3alIOMUHAHUS  OTPE30K MOXKHO YHJIMHATH, HO B KOHEYHOM MTOT€ HYKHO J0OUTHCA
BOCITPOM3BEJICHUS BCETrO0 Marepuaia (HE MPaBWIBHO BBIYYUTH TEPBOE OINpEIEICHHE, a 3aTeM
Oosiee kK HEMY HE BO3BpAIlaThCsl; HY)KHO BbIyUMBATh Ka)KJ10€ CIEAYIOIIEE ONpeeleHHE, a 3aTeM
MOBTOPSITH BCe Mpenbiayime). Kpome Toro, BaXHo 3HATH

— IMNOHHWMAHHUEC 3allOMHUHACMOI'0 MaTcpuajia, €ro JOTMYCCKOC OCMBICICHUC B JCCATKH pas
YBCIUYMUBACT CKOPOCTH 3allIOMUHAHMUA.

— CPaBHHTH TOJYYEHHBIE PE3YJIBTATHI C JICKIIMOHHBIM MaTE€pUajIoM, B ClIy4ae BOSHHKHOBEHUS
PacXxoXkIEeHUH MpOaHANIU3UPOBATh UX (B YEM COCTOST OUIMOKH, Kakhe MPUMEpPhl MOITU Obl
MOJOUTH TIOJ] OIIMOOYHOE OIpENeTIeHHEe, HO HE MOIXOIAT MO/ HACTOsIIEEe, KaKhue OOBEKTHI
MPUIUIOCH OBl WCKIIOYWTH, €CIM Obl OBLJI0O TPHHATO OMMOOYHOE OMpEACNICHHe, K KaKUM
MOCJIE/ICTBHSIM MOTJIa ObI IPUBECTH HEMPABHILHO c(HopMyIHpoBaHHAs Teopema U T.II.; 0coboe
BHUMaHUE clieAyeT oOpaiaTh Ha TOPSAIOK CIEAOBaHUS KBAHTOPOB, CIIOBa «HEOOXOIUMOY,
«IOCTaTOYHO», «TOTJIa U TOJILKO TOTJa»), em¢ pa3 (a BO3MOXKHO U HECKOJBKO pa3) MpaBUIHHO
BOCTIPOM3BECTH OTPEACTICHUE UITU TEOPEMY, B KOTOPBIX OBLITH JOMYIIEHBI OMINOKH.

— PCHIUTDH MMPAKTHUYCCKUC 3aJaHUA (I[OMaH_IHee Sa,[[aHI/Ie).

N3yuenne KaXIOH TeMbl 3aBEPIIACTCS BBIIOJHEHHEM COOTBETCTBYIOIIETO 3aJaHMS U3
KOHTPOJIbHOM paboTel. [Ipy wu3yuyeHMM pa3fenoB AUCHUIUIMHBL, TMPETyCMOTPEHHBIX JUIA
CaMOCTOSITEJIBHOTO U3Y4YEHMsI, @ TAKXKE Pa3AesioB, IPONYLUIEHHBIX 10 YBAKUTEIbHBIM IIPUYHHAM,
BHayajle HYXHO O3HAKOMUTbCA C NPOrpaMMOM JIUCHMIUIMHBI 10 JaHHOMY pasfely.
PykoBoaCTBYsICh IpOrpaMMoii, HEOOXOIUMO MPHUCTYNUTH K MOCIEIOBATEIHHOMY U TIIyOOKOMY
YCBOCGHHIO MaTepHaja, H3JIOKEHHOTO B peKoMeHayemou Jsmreparype. llpm stoM ciemyer



COCTaBJISITh KPAaTKUHM KOHCIEKT MaTepuana [0 OCHOBHBIM IOJIO)KEHUSIM, BBIHECEHHBIM B
nporpammy. J{ist IpoBepKU 3HAHUMN OCIIE U3YYEHHSI KaXI0H TEMbl PEKOMEH/1yeTCsl OTBETUTh Ha
BOIPOCHI JJi1 CaMOINPOBEPKH, UMes B BUJIY, YTO OHU HE HCUEPIBIBAIOT BCErO MPOrPaMMHOTO
matepuana. Ilocie ycBoeHus y4eOHOro Marepuaia JUCIUIUIMHBI BBIMOJIHSIETCS KOHTPOJIbHOE
3a/laHue.

Ili1aHbl NPAKTHYECKUX 3aAHATHH
IpakTnyeckoe 3ausitue 1: «PeiieHue IMHEHHBIX U KBaJIpaTHBIX YPAaBHEHUH C TapaMeTpaMm»»
1. Vpasuenue Buaa f(a)x =g(a)
- a He IPUHAIICKUT o0sacTu onpeaenenus Gyukuuii fu g, To....
- a MPUHAJICKHUT obsactTu onpeaenenus Gyukuuii fu g, Toraa. ..
Pemnth ypaBuenus: 1) (a-2)-x=3; 2)(a*-5a+6)-x =a’-4.
2.Vpasuenue una a(a)x? + B(a)x +y(a) = 0
- 2 HE MPUHAJICKUT 00JIACTH onpeeneHus PyHKIui , Toraa. ..
- @ IPUHAJUIEKUT 00JIaCTU OIpeAeaeHUs PYHKIMM , TOrAa. ..
Pemnts ypaBHeHUs:
1) x* =a

2) Ilpu kakux 3HadeHHsX napamerpa a ypaBHenue ax’+ (a+ 1)x+1=0 wumeer
€MHCTBEHHOE pEIICHHUE.

3 (a+1)-x2—2ax + a—2 = 0.

4) ITpu KaKkuX 3HAYEHUAX MMapaMeTpa a KopHu ypaBHenus ax? — (2a+ 1)x++3a—1 = 0
Oonbme 1.

Jlomammmsis pabora: 1) Pemmte ypasuenue: (a®> — 4) -x = a®> — 5a + 6;

2) Ilpn kakux 3HaUeHHs MapaMeTpa a KopHU ypaBHeHus 10x — 15a = 13 — 5ax + 2a
Oonbe 2?

3) Haiitu Bce 3HaueHus mapaMeTpa a, Ipu Ka)JJ10M U3 KOTOPBIX Cpeay KOpHEN ypaBHEHUd a -
x> + (a+4)-x + a+ 1 = 0 umeercss poBHO OHH OTPHIATENbHBIH.

4) Tlpu xakux a ypaBHeHume (a—2)-x*> —2a-xXx +2a — 3 = 0 WMeeT €IMHCTBEHHBII
KOPEHb.

IIpakTnyeckoe 3ansitue 2. «Pemenne KBaJpaTUYHBIX YPAaBHEHUN C MapaMETPOM.»
I. CamocTosiTenbHas paboTa:
1) Pemute ypaBuenue: (a®> — 4)-x = a® — 5a + 6;

2) Ilpn xakux 3Ha4yeHHs] mapameTpa a KopHHM ypaBHeHus 10x — 15a = 13 — 5ax + 2a
6ombie 2?



Il. Pemenue 3amad mo teme «Pemenne q1poOHO-paIMOHAILHBIX YPaBHEHUN C TTapaMeTPaMm».

o 2x2+6x—1
2) Haiitu Hanbosnplliee 1 HaMMEHbIIIee 3HaYeHHE PYHKIUU Y = s
3) Ilpu kakux 3HaYEHUSIX MapaMeTpa a ypaBHEHUE

(a+4)x?+6x-1
x+3 o

0

MMeEEeT €MHCTBEHHOE pellieHue?

xX—4
) 2_.2 0;
x2-a
a
5 = 2;
) a—-2x !
x2+41 1 x
6) o T =
a?x-2a  ax-2 a

IIpakTuyeckoe 3ansaTne 3. «PemeHne mokasarenpbHBIX U JOTapU(PMHUUECKUX YPABHEHHH C
apaMeTpoM.»

1. HaiiTu Bce 3HaueHus d, IIpU KOTOPBIX YPAaBHCHUC
4+ @+5)22—a®+9=0
HC UMCCT pemeHHﬁ.

2. Ilpu kakux IeHCTBUTENBHBIX P YPAaBHEHHE

#4224 T=p— 475221

MMEET pEIIEHHE.
3. Haiitu Bce mapsl umcen (a, B), A7k KOTOPBIX TPHU JFOOOM X CIIPaBEIIUBO PABEHCTBO
a-e*+b=edxth
4. Pewuth ypaBHEHME MTPU BCEX 3HAYEHUSIX MTapaMeTpa a
log,x = 2.

5. Peuiuth YPaBHCHHE ITPH BCEX 3HAYCHUAX IMapaMeTpa a

logs % + 3log, x+ loggx = 5.

6. IIpn Kakux 3HAYEHUAX IMapaMeTpa a ypaBHEHHE
1ugu—ﬁ,5 {Kz + 1] = Iﬂgu—ﬁ,ﬁf(a - E]K]
MMEET J[BA PA3ITUYHBIX PEIICHUS.

7. PeminTh ypaBHEHHUE IIPU BCEX 3HAYCHUAX IapaMerpa a



3:42 4 27 =a+a 4%

8. Pemnth ypaBHEHUE MpU BCeX 3HAUCHUSAX MapameTpa a

log, a-log,: o

Za—-x
Homa: 1. Ilpu kakux 3HaYEHUSIX MMapaMeTpa a ypaBHEHUE
(a-1)4* + (2a—3)6" = (3a —4)9*
MMEET €JUHCTBEHHOE PEILICHUE

2. PemmTh ypaBHEHHE IPU BCEX 3HAYECHUSIX IIapaMeTpa a
4% —2a(a4+ 1) -2+ a3=0.

3. Pemuts YPaBHCHHUEC IIPH BCEX 3HAYCHUAX MMapaMeTpa a

2=x
logex + logg - = logg logga.

5. (EI'D) HaiiTu Bce mapbl IeHCTBUTENBHBIX YKCe a U D, IpU KOTOPBIX ypaBHEHHE
(3x—a®+ ab—b*)*+ (2x* —a® — ab)* + x*+9=6x
UMEET XOTs OBl OZTHO PEUICHUE X.
IpumepHbIe BADHAHTHI KOHTPOJIbHBIX PadoT
KonTpouabHnas paGora Nel

1. Tlpu kakux 3HAaYEHUSX IapaMeTpa a ypaBHEHHUE

x2—2x+a*—4a B

5 0

X°—d

HMMEET POBHO 2 PA3IUYHBIX PEIICHHUS.

2. Haiinure Bce 3HaUCHUS @, MPH KaXKIOM U3 KOTOPBIX YpaBHEHUE
X
2 —a=+vV4* —3a

UMECT CHHHCTBeHHBIﬁ KOpPCHb.

KontponpHas pabora Ne2

1. Haf/’II[I/ITe BCC 3HAUCHUA a, IIPU KAXKAOM U3 KOTOPLIX YPABHCHHUC
2 —
x"—8x=2[x—al—16

HUMCCT POBHO TPU PA3JIMIHBIX PCIICHHA.



2. HaﬁI[HTC BCC 3HAUYCHU a, IIpU KAXJI0M U3 KOTOPBIX HEPABCHCTBO

x* —dx+al < 10

BBIIIONHSETCA U1 Beex X < [a’ a+5 ]
KonTpoabnas padora Ne 3
1. Haiinure Bce 3HAUCHHSA @, TPH KAXKJIOM M3 KOTOPBIX CHCTEMa HEPaBEHCTB

ax > 2,

vx—1>a,

3x<2a+11

HUMEET XOTs OBl OJTHO pellieHHEe Ha oTpe3ke [3; 4].

2. HaiimuTe Bce 3HaYCHHS a, IPH KAKJOM U3 KOTOPBIX rpaduk GyHKIIHN
— 12 2
flx)=x"=3x+2—|x"—5x+4|—a
nepeceKaeT 0ch abCIMCC MEHEe YeM B TPeX Pa3InYHBIX TOUKaX.

3. Halinure Bce 3HaUeHUs g, IPU KAXKIOM U3 KOTOPBIX CUCTEMA

(a+Tx+4)(a—2x+4) <0,
a+3x2x2

HUMEET XOTsI ObI OJTHO PelICHHE.
KonTpoabnas padora Ned

a

1. Haiitu Bce 3HaueHust % pu KaI0M U3 KOTOPBIX (DYHKIHSI

f(x) =x*—2]x—a’| — 8x
umMeeT 0oJiee ABYX TOYEK DKCTPEMyMa.

2. Haﬁ,[[HTC BCC 3HAYCHMI a, P KaXXJIOM M3 KOTOPbIX HauOOIbIIee 3HAUCHUE (bYHKLII/II/I
2
fx)=|x—a| —x

He MeHble 1.



IMpuioxennel.

7 OIIeHO‘lHLIe cpeacrea AJisi MIpOBECACHUSA l'[pOMC)KyTO‘lHOﬁ arrecranmuu

a) Ilnannpyembie pe3yibTaThl 00y4eHHUs] H OLICHOYHBIE CPEACTBA JIsl IPOBEAeHHUS
NPOMEKYTOYHOM aTTecTALMHU:

Kon
AHIUKATO

pa

Nupukarop qocTuxeHust
KOMIIETEHITNH

O1neHOYHBIC CPEACTBA

[IK-1: Crnocoben peann30BBIBATH

COBPEMEHHBIX 00pa3oBaTeIbHBIX

TEXHOJIOTUII B OpraHU3alUsaX CpPEIHEro OOLIEro

HeI[al"Ol"I/I‘leCKI/Iﬁ nmpooecc C  HUCIOJb30BAHUEM

o0pazoBaHus
[K-1.1 OuenuBaer IIpuMepHBbIe BONIPOCHI K 3a4eTy
M€JarOrH4eCcKyIo 7 cemecTp
CUTYaLUIO C TIO3ULNU 1. OcHoBHBIE IIPUEMBI HaXO0XACHUS
HE0OXOIMMOCTHU U KOHTPOJIbHBIX 3HAYEHUH  [apaMeTpoB MpHU
IK-1.2 BO3MOKHOCTH €€ peuesnn JIMHENHBIX ypaBHEHUH c
KOpPEKLIHUU napamMeTpaMH U YpaBHEHUU K HUM CBOJMMBIX
Pemaer 2. Peanmzanms CHCTEMHOTO TMOAXOJa IpH
o0pa3oBaTenbHbIC 33]a4H OOy4eHUU YyYallMXCsi PEIICHUIO0 JHMHEHHBIX
I1K-1.3 Ha OCHOBE COBPEMEHHBIX HEPABEHCTB C IapaMeTpaMu M HEPABEHCTB K

00pa3oBaTeIbHBIX
TEXHOJIOTUN

OcymiecTBisieT
KOHTPOJb PE3yIbTAaTOB U
KOPPEKTHPOBKY
MeJaroru4eckoro
BO3JEHCTBUS

HUM CBOJIUMBIX.

3. OCHOBHBIE TpPHUEMBI pEIICHUS  CHUCTEM
JMHENHBIX YPaBHEHUN C ITapaMeTpaMHu.

4. Peanu3aisi CHCTEMHOro IMOAXOAa IIpH
OOy4yeHMM YydYalluxcs pPEUIeHUI0 JMHEHHBIX

YpaBHEHUH c rapaMeTpamu u
JIOTIOJTHUTEIIbHBIMU YCIOBUSAMU.
5. Opranuzanus HCCIIEIOBATEIbCKOU

NEeSATeIbHOCTH TNpU  OOYyYEHMHM  Y4YaIlUXcCs
pEIIEHUI0 IpOOHO-PAllMOHANIBHBIX HEPABEHCTB
C MapaMeTpaMH ¥  JIONOJHUTEIBHBIMU
YCIIOBUSIMHU.

6. Peanuzanms cuCTEeMHOro MOAXo0Ja IpH
OOy4eHHH  y4yalluXcs  pPELIEHUI0  CHCTEM
JUHEMHBIX YpaBHEHUN C IapaMeTpaMu H
CUCTEM K HUM CBOJMMBIX.

7. IToctpoenue CUCTEMBI KBaJPaTHBIX
YpPaBHEHUN C IapaMeTpaMu W TPHEMBI HX
peLieHus.

8. Peaymzanusi nesTeIbHOCTHOTO MOXO0Aa TIPH
pelieHrnr 3a/lad Ha TIOUCK HEOOXOAMMBIX U
JIOCTAaTOYHBIX  YCJIOBHH, CBSI3aHHBIX c
KBaJIpAaTHBIMU YPaBHEHUSIMHU.

Bomnpocsl k 3auety 8 cemecTp

1. OpueHTUpPOBOYHAS OCHOBA JIEHCTBUS MPHU
pEelICHUH  YpaBHEHWM W  HEPABEHCTB C
napaMerpamu rpad)udecKuM CIocOOOM B OCSIX
Xoa.

2. OpUEeHTHPOBOYHAST OCHOBA JICUCTBUS TIpU




pEIICHUH CUCTEM YPaBHEHHH M HEPABEHCTB C
napamMeTpaMu TpaduueckuM  crocoboMm ¢
UCIIOJIb30BaHUEM TpeoOpa3oBaHUl rpaduKoOB.
3. OpueHTHPOBOYHASI OCHOBA JICHUCTBUS JUIS
pelieHUsT ypaBHEHWH ©  HEPAaBEHCTB C
napamMeTpaMH  C  KCIOJIb30BaHHEM  HJICH
CUMMETPUH.

4., 3agadyHblii IMOAXO. npu 00y4YeHUH
HCCIIE0BATEIbCKON JEeATEIIbHOCTH npu
pEILICHUH 3a]1a4 C apaMeTpaMH.

5. Peaym3anuisi  CHCTEMHOrO TMOAXO0Ja TIpU
OOy4YeHHH YyYalluXcs TMPHUMEHEHHIO CBOMCTB
MOHOTOHHOCTH, OTPaHUYEHHOCTH,
WHBapUAHTHOCTU TIPH PEIICHHH YPaBHEHUH H
HEPABEHCTB C TTapaMeTPaMH.

6. [TepepopmynupoBka ycioBUil 3amad mpu
pEIICHUN.

7. I'papraeckue MIPUEMBI penieHus
TPUTOHOMETPHYCCKHUX, MMOKAa3aTeIbHBIX,
JOTapu(PMHUUECKUX YPAaBHCHUN U HEPABEHCTB C
apaMeTpoM.

ITK-3: CriocoOeH Ha OCHOBE JIOCTH)KCHUI COBPEMEHHOM HAyKHU pa3padaThiBaTh U
peaT30BbIBATh METOMUECKOE 00ECIICUCHHE YYEOHBIX MATEMAaTHYECKUX IPEIMETOB,

JUCLUTIIINH
IK-3.1 AHanmu3upyer IIpumepHbIe 3a1a4u K 3a4eTy 7 ceMecTp
aKTyaJIbHBIM YPOBEHB 1. Haiimure Bce 3HaYeHWs @, MIPH KAXKIOM U3 KOTOPBIX
ITOATOTOBKH ypaBHEHHE
00yHaIOIIHMXCA 110 ax+ V3 —2x—x>=4a+2
MaTeMaTHYECKUM .
HNMECT CAMHCTBCHHBIM KOPCHB.
JUCLUIUIMHAM, .
2. Haiiiute Bce 3HAa4eHHS @, MPU KaXKIOM M3 KOTOPBIX
ONpeIENseT 30Hy UX 2
peAs Y x°—8x=2lx—a|—16
OmyKaiIIero pa3BUTUs ypaBHEHHE UMEEeT POBHO
TPH Pa3INYHBIX PEIICHUS.
HK-3_2 PemaeT Ha OCHOBE 3. HpI/I KaKMX 3HAaUCHUAX IMapaMeTpa a YpaBHEHUC
2 2
COBPEMEHHBIX x“—=2x+a°—4a 0
o6pa30BaTean,Hbe X2 —q
TEXHOJIOTUH 3aJ]a4M 110
MMEET POBHO 2 PA3INYHBIX PEIICHHUS.
T/IaHUpOBAHHMIO, 4. Haiigute Bce 3HaYEHHS MapameTpa a, MpH KaKJIOM U3
paspaboTxe u KOTOPBIX YpaBHEHHUE
peanuzamnuu mporpamMm 4x2 _ a2
y4eOHBIX =0
2 _ 2
MaTeMaTHYECKUX x*+6x+9—a
JTUCIUTUINH MMEET POBHO JIBA PA3JIMYHBIX KOPHSL.
5. Ompesenute Bce 3HAUEHUS IMapaMeTpa a P KaKI0M
OcymecTBiisieT KOHTpOIp | 13 KOTOPBIX CHCTEMA |
[1K-3.3 pe3yIILTAaTOB O0YUEHHS 45 -2 = g4 3,

ydamuxcs 1mo
MaTEMATHYCCKUM
JUCHHUITIIIMHAM

log,(3—x)>a+4

HNMECT POBHO ABa PCUICHUS.
6. Haﬁl[HTe BCC 3HAUCHMHA d, IIPU KAXKIOM M3 KOTOPLIX

ypaBHEHHE
2 —a=+4"—3a




UMEET eIMHCTBEHHbII KOPEHb.
7. HalinuTe Bce 3HaYCHUS apaMeTpa ¢, MPU KaXIOM U3
KOTOPBIX YpaBHEHHE

V1 —4x-In(9x* —a?) = V1 —4x-In(3x —a)

HUMEET XOTs OBl OJTHO PEIICHHE.
8. Haiinute Bce 3HAUEHUS d, MIPU KaXKIOM U3 KOTOPBIX
ypaBHEHHUE

VX —a-sinx = \/X—a-cosx

HMECT POBHO OJMH KOPCHBb HAa OTPE3KE [O; n] :
IIpumepHble 3a7a4n K 3a4eTy 8 cemecTp
9. HameTe BCC 3HAUCHUA d, IMPHU KaXIOM U3 KOTOPLIX
CUCTEMAa HEPABCHCTB

ax > 2,

vx—1>a,
3x<2a+11

HUMEET XOTs Obl OJTHO pellicHHEe Ha oTpe3ke [3; 4].
10. Haiinure Bce 3Ha4YEHHUSA a, IPU KAXKIOM U3 KOTOPBIX
CUCTEMA

(a+Tx+4)(a—2x+4) <0,
a—|—3x2x2

HMeEET XOTA Obl OHO PELICHUE.
11. Haiinure Bce 3HaYEHHUS a, IPU KAXKIOM U3 KOTOPBIX
HaubosbIIee 3Ha4YCHUE

e [ () = [ —a =2

12. Haiitn Bce 3nauenns %> npu KaaoM U3 KOTOPHIX
byHKIUS

He MeHble 1.

f(x) =x*—2|x—a*| —8x
uMeeT OoJiee TBYX TOUEK IKCTpEeMyMa.
13. Haiigure Bce 3HaUeHUS @, P KayKIOM M3 KOTOPBIX
rpaduk QyHKIIIN
2 2
f(x)=x"=3x+2—|x"—5x+4|—a

nepeceKaeT och adCIMCC MEHEe YeM B TPEX Pa3IHMYHBIX
TOYKaX.
14. Haiiqure Bce 3nayenus &> TIPU KAXKJIOM U3
KOTOPBIX

x? —4x+4a| < 10
HEPaBEHCTBO

scex X € |a, a+5].
15. Haiinure Bce 3HaYEHHUSA a, IPU KAXKIAOM U3 KOTOPBIX
YpaBHEHHUE
6 3 2 —
27x° + (4a — 2x)° 4+ 6x° + 8a = 4x

HE UMEET KOPHEH.
16. Haiinute Bce 3Ha4eHUs mapamMeTpa a, Mpu KaxXIoM
13 KOTOPBIX CUCTEMA YPABHEHUI

BBITIOJIHACTCA OJIA

2y =d?,
xy:a2—3a

HMMCCT POBHO JBa pa3JIMYHBIX peH_ICHI/ISI?




0) Ilopsinok mpoBeaeHUS MPOMEKYTOUYHOM aTTECTAIlUN, MIOKA3ATE]N U KPUTEPHH
OlLleHUBAHUS:

[TpomexxyTouHast aTTecTalus Mo TUCIUIUIMHE POBOIUTCS B (hopMe 3aueta(7 CeMECTp) U 3a4eTa C
OIeHKOH (8 cemecTp)

Kpumepuu oyenku:

- TS cIa4M 3a4eTa 00yJaronuiics moka3biBaeT copMupoBaHHOCTh komreTeHwit [TK-1 u ITK-3;
T.€. CTYJCHT JOJDKCH NOKa3aTh 3HAHMSI HA YPOBHE BOCIIPOU3BEICHUS M 00BsICHEHUS! HH(pOpMaInu,
WHTEIJICKTYaTbHbIC HABBIKU PEIICHUS 3a71a4;

- 3a4eT He ¢/IaH, eCJIM Pe3yJbTaT O0yYeHHS HE JOCTUTHYT, OOYJArOIIHIICS HE MOXET IMOKa3aTh
3HaHHUS HAa YPOBHE BOCIPOWM3BEIACHHUS M OOBSCHEHUsS WH(POpMAIMK, HE MOXET I0Ka3aTh
MHTEJUICKTyaJIbHbIE HABBIKM PEIICHUS IMPOCTHIX 33aY;

— HA OYEHKY «OMAUYHO» — TIOJIHO PACKPBITO COACPKaHUE MaTepUaa; YETKO U IIPABUIILHO JIaHbI
ONPEAENIEHUs M PACKPBITO COJEPNKAHUE MaTEepUalia; OTBET CAMOCTOSTENIbHBIN, IMPU OTBETE
MCIIOJIb30BaHbI 3HAHUSA, TPUOOPETEHHBIC paHee;

— Ha OYeHKY «XO0poui0» — PacKpbITO OCHOBHOE COJEp)KaHUE MaTrepualia B 00bEME; B OCHOBHOM
MPaBUJILHO JIAaHBI ONPEACNICHUs, TTOHATHS; MaTepHal U3JI0KEH HETOJIHO, TIPU OTBETE JOIYIICHBI
HETOYHOCTH, HapyIlIeHa MOCIEAOBATEIbHOCTh U3JI0KEHUS; JOMYIIEHBl HEOOIBIITNE HETOYHOCTH
IIPU BBIBOJIAX M UCIIOJIb30BAHUU TEPMHUHOB; TPAKTHUUECKHUE HABBIKU HETBEP/IBIC;

— HA OYEHKY «yt)oeﬂemsopumeﬂbuo» — YCBOCHO OCHOBHOC COACPKAHNEC MaTCpUajia, HO U3JI0KCHO
Q)parMeHTapHo, HC BCCrAa IOCICAOBATCIIBHO, OIPCACIICHUA W TIOHATHUA JaHbl HC ‘{éTKO;
MMPAKTUYCCKUEC HABBIKU CJ'Ia6BIe;

— HAa OYEHKY «Hey()oeﬂemaopumenbno» — OCHOBHOC COACPIKAHUC yqe6Hor0 MaTtepualia
HE PACKPBITO, HE JaHbI OTBCTHI HA JOMMOJIHUTCIIBHBIC BOIIPOCHI IPCIIOAaBATCIIA.

Bonpocsl k 3auery
7 cemecTp

1. OcHOBHBIE NpUEMBbl HAaXO0XJIEHUS KOHTPOJBHBIX 3HAYEHUI NapaMeTpoB MpU pelIeHUU
JIMHEWHBIX YPABHEHUN C IapaMEeTPaMH U YPaBHEHUN K HUM CBOJHUMBIX.

2. Peamm3anmss CHCTEMHOTO TOAXOJAa TpPH OOYYEHUHM YYalIUXCS PEIICHHIO JIMHEHHBIX

HEPaBEHCTB C lTapaMeTpaMu U HEPABEHCTB K HUM CBOJUMBIX.

OCHOBHBIE IPUEMBI PELICHHS CUCTEM JIMHENHBIX YPABHEHUH C TapaMeTpaMHU.

4. PeanuzanMs CHCTEMHOTO TIOJXO/Aa IpH OOYYEHUH YyYalluXcs pEIIeHUI0 JHMHEHHBIX
YPaBHEHUH € TapaMEeTPAMH U JIOIIOJIHUTEIbHBIMU YCIOBUSMM.

5. Opranuzanust HcCCIeI0BaTeIbCKONH JEATENbHOCTH MpPU OOYYEHHH YYAIIHUXCS PELICHUIO
JIpOOHO-pallMOHANILHBIX HEPABEHCTB € TapaMeTPaMH U JIOTIOJHUTEIbHBIMU YCIOBHUSIMH.

6. Peanm3anus cucTeMHOro mojaxoja Npu OOYYEHUHU y4alluxcs PEelICHHIO CUCTEM JIMHEHHBIX

YPaBHEHUH € TapaMETPAMH U CUCTEM K HUM CBOJUMBIX.

ITocTpoeHue cucTeMbl KBaJIPaTHBIX YPABHEHUN ¢ ITapaMETPAMU U IIPUEMBI UX PELICHUS.

8. Peammsanus nesTETPHOCTHOTO TOJXONA NMPH PEIICHWH 33/1a4 Ha MOWCK HEOOXOIMMBIX U
JOCTAaTOYHBIX YCIIOBUM, CBS3aHHBIX C KBAJPATHBIMU YPABHCHUSIMU.

IIpuMepHbIe NPAaKTHYECKUE 32a4H K 3a4eTy

w

~

9. HaiinuTe Bce 3HaUEHUS @, TP KAXKIOM U3 KOTOPBIX YpaBHEHHE



ax+vV3I—2x—x"=4da+?2

nuMmeer CI[I/IHCTBCHHI)Iﬁ KOpPCHB.

10. Haiigute BCE 3HAa4YeHUA a, npu KaXIOM u3

x> —8x=2|x—a|— 16
ypaBHEHHUE

11. Ilpu kakux 3HaYEHUSAX NApAMETPa & ypaBHEHHE

X2 —2x+a’—4a B
> —

0
12. o
13. umeeT poBHO 2 pa3IMYHBIX PEIICHHS.
14. Haiigute Bce 3HaYSHUS IMapameTpa a, P KaKIOM U3 KOTOPHIX YpaBHEHUE
4x* — a?
x? 4+ 6x+9—a?

HUMCCT POBHO JIBa pPAa3JIMYHBIX KOPHA.

8 cemectp

HMECT POBHO TPU pa3JIMYHBIX PCHICHUS.

KOTOPBIX

1. OpueHTHpOBOUHAST OCHOBa JCHCTBUS TPHU pEIICHUM YpPaBHEHUW U HEPABEHCTB C

napamerpamu rpaguueckum crnocodom B ocsx Xoa.

2. OpueHTUPOBOYHAS OCHOBA ACHCTBHUS AJIs pELICHHs ypaBHEHUI U HEPABEHCTB C MapaMeTpaMu

C UCIIOJIB30BAHUCM UACU CUMMETPUH.

3. 321,[[8.‘1HBII‘/’I noaxoa npu O6y‘{eHI/II/I HUCCIIeN0BATEIbCKON NEATEIbHOCTH IIpu pCIICHUHU 3a1a4 C

napaMeTpamH.
ITepedopmynupoBKa ycI0BUi 3a/1a4 IPU PELICHUN.

ok~

YPaBHEHUHN U HEPABEHCTB C IIapaMETPOM.
IIpuMepHbIe 321244 K 32a4eTy

6. OHpe,[[eJ'II/ITe BCC 3HAYCHMUA IMapaMCTpa a IpU KAKAOM N3 KOTOPBIX CUCTEMA
-2 =a+3,
log,(3—x)>a+4

7. wuMeer POBHO ABa PCIICHUA.

8. HaﬁIlI/ITC BCC 3HAYUCHUA a, ITIPU KAKAOM U3 KOTOPBIX YPAaBHCHUC
X
2" —a=v4 —3a

HMEET €IUHCTBEHHBIN KOpPCHb.

9. Haiigure Bce 3HAYCHUS MapamMeTpa @, TPU KaXKJIOM U3 KOTOPBIX YPaBHEHHE
V1—4x-In(9x* —a?) = V1 —4x-In(3x —q)

MMeeT XOTsI ObI OJTHO pelIeHNE.

10. Haiinure Bce 3HAYCHHS @, PU KAXKIOM U3 KOTOPBIX YPaBHCHHE
VX—a-sinx = \/x—a-cosx

HUMCECT pPOBHO OAHWH KOPCHb Ha OTPC3KC [0; TC] :

11. HaiiguTe Bce 3HaU€HUS @, MPH KaXIOM U3 KOTOPHIX CHCTEMa HEPABEHCTB

I'padrueckue npuemMsl pemeHns TPUrOHOMETPUYECKUX, TOKA3aTEIbHBIX, JOrapu(pMUIECcKuX



ax > 2,

vx—1>a,
3x<2a-+11

“MeeT XO0TsI ObI OJTHO pelieHre Ha oTpeske [3; 4].

12. HaﬁHHTC BCC 3HAYCHUA a, IIPU KAXKIOM U3 KOTOPBIX CHUCTEMA

(a+Tx+4)(a—2x+4) <0,
a+3x>x’

HMEET XOTS OBl OIHO PCIICHUE.

13. Haiigute Bce 3Ha4YeHUsa, TMpPU KKIOM H3 KOTOPHIX HauOoJblIee

. 2
GyHKIHM fx) =lx—al—x HE MeHbIIe 1.

14. Haiitu Bce 3Ha4enus 4 npu Kaxao0M U3 KOTOPBIX (PYHKLHUS
f(x) =x*—2|x—a*| —8x
uMeeT 0ojiee IByX TOUEK 3KCTpEeMyMa.

15. Haiigure Bce 3HaUCHHUS @, IPH KAXKIOM M3 KOTOPBIX rpaduK QyHKIMA
f(xX)=x=3x+2—|x* —5x+4|—a
HEePECEKAET 0Ch abCIMCC MEHEE YEM B TPEX PA3JIMYHBIX TOYKAX.

16. Haiigure BCE 3HAYEHUS a, npu KaXK0M 3

¥ —dx+al <10

HEPaBEHCTBO BBITIOJTHSETCS JUIS BeeX X la,a+5].
17. Haiiure Bce 3HAYEHUS @, IPH KAXKIOM U3 KOTOPBIX yPaBHEHHE

27x° + (4a — 2x)% + 6x% + 8a = 4x

HE UMEET KOPHEM.

3HA4YCHHC

KOTOPBIX

18. HaiinuTe Bce 3HaUeHUS MapaMeTpa a, MU KaxI0M U3 KOTOPBIX CUCTeMa YpaBHEHUH

2y =d,

xy=a2—3a

HUMECT POBHO [IBa PA3JIMIHBIX peH_IeHI/ISI?



