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I. OPTAHU3ALIMOHHO-METOAUYECKHUI PA3JIEJ

I_le.llb N3YYCHUHA NUCHUIIJIMHBI: CUCTCMAaTHU3aluAd, O606H.[CHI/IG U IMOBTOPCHHUC OC-
HOBHBIX IOHSATUM IIKOJIBHOT'O KypcCa MaTCMAaTUKH, 4 TAKKC 3HAKOMCTBO C MCTOAAMH PC-
IMCHUSI HCCTAHAAPTHBIX MATCMATHUUYCCKUX 3a/ida4, U KaK CJICACTBHC, ITOBBLIIICHUC YPOBHA
MaTeMaTHUYECKOM KYJbTYPBHI.

3amauyu u3yuyeHHs TUCHMILIMHBI: GOPMUPOBAHUE U PA3BUTHE CIIOCOOHOCTEN HC-
MOJIb30BaHUSI OCHOBHBIX 3aKOHOB €CTE€CTBEHHOHAYUYHBIX JAUCIUILIMH B TPOPECCUOHATLHON
NEeATeNbHOCTU, TPUMEHEHUE METO/I0B MAaTEMAaTUUYECKOT0 aHaIN3a U MOJICIIMPOBAHUS, TE€O-
PETUYECKOT0 U IKCTIEPUMEHTATILHOI'O UCCIIEI0BAHUS.

Mecto nucuuniaunbl B crpykrype OIIOII: peanusyerca B paMmkax 4acTu, GopMu-
pyeMoil yuacTHUKaMHu 00pa3oBaTeIbHbIX OTHOIIEHU, O110ka b1. lucuunnunas (MOgyn).

H.]IaHI/IpyCMl)Ie PE3YJIbTATHI oﬁyqunﬂ o TMCHOMIIJIMHCE

Kona u HazBanme
KOMIIETEHIIMH

Koa n HamMeHOBaHHE HHIUKATO-
Pa AOCTHIKCHUA KOMIICTCHIIMH

IInanupyemsie pe3yJbTaThl 00y4eHUsI
N0 JUCHHILIHHE

MK-1.

Croco0OeH ocBauBaTh
U UCIOIB30BaTh TEO-
pETUYCCKHE 3HAHUS W
MPAKTUYECKHE  yMe-
HUS W HaBBIKK B
npeAMETHOM obnacTu
OpU  PEUICHUH TIPO-
(deccuoHambHBIX  3a-
a4

IIK-1.1. 3HaeT cTpyKTypy, COCTaB
U JOUJIaKTHYECKHE  CIUHUIIBI
npenIMeTHo obmactu (Tperoaa-
BAEMOT0 MPEIMETA).

IIK-1.2. Ymeer ocymiecTBIsATh
0TOOp Y4eOHOTO COAepIKAHUS IS
ero peaju3alMd B Pa3IUYHBIX
dbopMax o0Oy4eHHS B COOTBET-
ctBuu ¢ TpeboBanusimu DPIOC
00.

[IK-1.3. lemoHCTpUpYET yMEHUE
paspabarbiBaTh paszinuHbie (Hop-
MBI yUeOHBIX 3aHATHH, TIPUMEHSTh
METObI, MPUEMBI U TEXHOJOTHH
o0y4yeHHs, B TOM uucie HH)Op-
MaIOHHBIE.

3HaerT:
TepMI/IHLI n IOHATHA CHCTECMHOI'O IIOAXOAa4a,
OpI/IeHTI/IpyeTC}I B OCHOBHBIX TeOpeTquCKHX
3aKOHOMEPHOCTSIX, METOJaX pEIIeHUs Mare-
MAaTHUYCCKUX 3a1a4

YMmeer:

BBITIONTHATh MOUCK DPEIICHUS 3aJadyu: BBIJE-
JSATh OTambl PEIICHUS, OCYUIECTBIATH JCH-
CTBUSl 10 PEIICHHUIO; HAXOIUTh PaIlOHATb-
HBIE CITIOCOOBI PeIIeHUs 3a1a4

Bnaneer:

HaBbIKaMM OIICHHUBAaHUA pe3yJIBTaTOB peme-
HUA 3a4a494, HaBbIKaMH aprMeHTI/IpOBaHHO-
T0, JIOTHYHOTO (HOPMYTUPOBAHUS CY>KACHUH.




II. COAEPKAHUE U OB BEM JUCHUITJIMHbI

C YKazaHHEM KoJIn4YeCTBa 4aC0B, BLIJICJICHHBIX HA KOHTAKTHYIO paﬁoTy oﬁyqammnxcﬂ
C nmpenoaaBarTrejieM (HO BUJAaM y‘le6HLIX 3aHﬂTHﬁ) n HA CAMOCTOSITCJILHYHO paﬁoTy

Ouynas ¢popma 00yyeHust

Ne AyIuUTOpHBIE 3aHATHS
- HaumeHnoBaHue pasiesioB U TeM Bcero Cawm. pa6.
n/n JIK 3 JIB
1. Tema 1. JlefictButenbHble yncna. [Ipocteie u cocTas- 16 ) 4 10
Hele yncsa. HOJI u HOK. Ilponopuuu v NpOLEHTHI.
2. Tema 2. IloHsTHe TOCIIEIOBATEILHOCTH YHCEIL.
16 2 4 10
Apudmernueckas ¥ reoMeTpudecKast IPOrPeCcCUu.
3. Tema 3. OyHKIMH. 18 4 4 10
4. Tema 4. DneMeHTHl KOMOMHATOPUKH. 26 2 4 20
5. Tema 5. YpaBHEHUsI, HEpABEHCTBA U UX CUCTEMBI. 34 4 10 20
TeKkCTOBBIE 3a/1a4UH.
6. Tema 6. Tpuronomerpusi. 24,7 4 10 10,7
7. KoHnTponb 9
8. Dopma omyemnocmu 0,3 | 9x3amen
0. Hmozo 3a 1 cemecmp 144 18 36 80,7
10. | B T. 4. IpakTUYECKas NOArOTOBKA

OuHo-3204Hast popMa o0yueHus1 (HE peanusyercs)

3aounasn ¢popma o0yueHus (He peannu3yercs)

I11. OIEHOYHBIE MATEPHAJIBI JIJISI TPOBEJAEHUSA TEKYIIENA U

MPOMEXYTOUYHOU ATTECTAIIMA OBYYAIOIIUXCS MO JUCHUILJINHE

Tekyias arrectanus NpoBOAUTCSA B (OpMe KOHTPOJIbHOM paboThI, TecTa, pedepara.

TunoBoii BApMAHT KOHTPOJILHOM PadOThI

Bapuant A

1.

2.

ITocnenoBaTenpbHOCTD 3a1aHa PEKYPPEHTHBIM COOTHOIIEHUEM a,,, =(n+1)a,, a, =1. 3a-

namte e€ popmMyoit oOmrero uiaeHa.
ITocnegoBaTenbHOCTD (a,) TaKoOBa, YTO0 a, =—7, a, =0, 4, IPU n>2 PaBHO paguaHHOU

Mepe BHYTPEHHETO yTJIa MPaBUIBLHOTO 7 -yroJibHUKA. HaliiuTe maTh MocienoBaTesb-
HBIX €€ YJIEHOB, HauuHas ¢ a,. Halinure popmMymny oO1iero ujaeHa 3Toil mocienoBa-

TCIBbHOCTH.

. CyMMa nsiTu Ha4adbHBIX YJIEHOB apu(PMETUUYECKOU MPOrPECCUU MEHbIIIE CYMMBI €€ 10-

cieayronux nsaty wieHoB Ha 50. Ha ckonbKo AecAThIN WieH nporpeccuu 0oblie eé
BTOpOrO WieHa?

bank nauncnser 7% rogoBeix. 1 ssuBapst 2000 r. B 3TOT 6aHK ObLIa MOJIOKEHA CYMMA a
pyoueii. Haitnute pazmep Bkiaaa Ha 1 saBaps 2005 1., eciid B TEUEHHE 3TOTO BPEMEHHU
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MPOIIEHTHAs CTaBKa ocTaBaiachk 0e3 n3MeHeHus. C MOMOIIbIO KaJIbKYJISITOPA BHISICHUTE,
Yyepe3 Kakoe HauMEHbBIIee YUCIIO JIET CyMMa BKJIaJa yBeIUYUTCA 0ojiee ueM B 2 pasa.
. JlokaxuTe MppalMOHAIBLHOCT YKcIa 3/2 .

6. B Buje kakoit 0eCKOHEUHOU AeCATUYHOMN ApoOu mpeAcTaBuMa JaHHass OOBIKHOBEHHAS:
11377,

18087 -
Bapuaunr b
1.JIoKaXuTe UppaloHaIbHOCTh Yrcia sin 40°.

2.IlpeacraBbTe B BUJE OOBIKHOBEHHOM JpOOM ClENYIONIEe BBIPAXKEHHUE, COJEpIKallee

0.23(7) + 2
450

9}

CMeIlIaHHbIe OECKOHEUHBIE JECATUUHbIE TIEPUOTUIECKUE TPOOH: 3
0,5(61)—
495
3.Jlana Gynkius g(x)=2-8° —4-4° -8.2"", a) Pemnre HepaBeHCTBO g(x) < 0.
0) M300pa3ure Ha MIOCKOCTH MHOXECTBO TOYEK, KOOPAUHATHI X U J KOTOPBIX yAOBJIE-

TBOPSIFOT HEPABEHCTBY g(xy) < 0.
B) CKOJIKO pelleHuii (B 3aBUCUMOCTH OT d) MMEET ypaBHeHUe g(x)=a-2"" ?
»  n(n+1)(2n+1)
. :

2
4.]JlokazaTh, uTO VneZ:1> +2 +3% +...+n

Bapuaur B

1.Pemure ypaBHeHue: (3 * x) . (2 * x) : (1 * x) =-35.

B-x) @2-x) (1-x)

2.Pemnte ypaBHCHI/IeI\/;—\/x-I-I +x+9 —Jx+4=0.

3.Pemmre ypaBHeHue: log, log, log, log, (— lj =0.
X
1
4 Pemmre ypaBHeHHue: 100V =3/100.
5.Pemnre ypaBHEeHUE: Qx = 3| B 2)- x=0.. B oTBET 3anuimmnTe CyMMy KOpPHEM.
Bapuanr I'

. a a  « T
1. Beruucnure smE,cosE,th, ecaiu cosa =08 H O<a<5.

2. Ecim 4,B,C — yruiel TpeyronbHuka ¥ yron C — TyIou, To tga -tgf < 1. Jlokaxure.

3. Beruucnure tg(Sarctg gj

2x
Pemnre ypaBHeHue: rgx-1tg— =1.

4, 3

2 2 1
cos” mx—sin” 7y =—,
Pemmnre cucremy ypaBHEHUN: 2
5. xoy=i
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) 7
Pemre HepaBeHCTBO: sin® x —cos® x < —.

6.

Bapuant J{
1. JlokaxuTe, 4TO B IPSIMOYTOJIbHOM TpeyrojbHuKe a+b<c+h .

2. Jloka3atb, 4TO BBICOTHI TPEYTOJbHUKA MEPECECKAIOTCA B OJTHOM TOUKE.

3. HaiiTu cTOpOHBI IPSAMOYTOJIBHOTO TPEYTOJIbHUKA MO JAHHBIM: IEPUMETPY 2P U BBICOTE
h.

4. B tpaneunn ABCD (AB I CD) cpennsist muHMs 7 €M, BBICOTA 1543 CM, a YIoJI MeXIy

JTUaroHaISIMU IPOTUB OCHOBaHMS 120°. HalinuTe nuaroHany Tpaneinm.

5. Jan pom0O ¢ ocTpbiM yriioMm B 30, Goblias 1uaroHaib €ro paBHa a. B 1ot poM0 BIu-
CaH MPSIMOYTOJIbHUK TaK, UTO OJIHA U3 €ro IMaroHajgel eCTb MEHbIIas JUaroHaab POM-
6a. OnpeaenuTs WIoab NPIMOYTOJIbHUKA.

Bapuant E

1. ITycte ABCDA;B:CiD; — ky6.
Uro sBisieTca nepeceuenneM miockocre BiCiD1 u ABB1?
Ha3zoBuTe HECKOIBKO Map MIOCKOCTEM, TEPECEUEHNEM KOTOPBIX SBIIIETCA npsimast AB.
PaccmarpuBarorcst miockoctu AB1Ci u AiDiC. TlpeacraBpTe cebe mx mepeceueHue.
Ha3oBute kakue-HUOyab UX 00IIME TOUKH.

2. Kakum MOXxeT ObITh B3aMMHOE PacCIOIOKEHUE IBYX NPAMBIX a U b, eciiu oHM Jexar B
MEePECEKAIOIIMNXCSA MIOCKOCTAX?

3. BepHO 1, YTO YIoJI MEXIy IPSAMOM U IIIOCKOCTBIO Beera MenbIe 9007

4. Kakoil MHOTOYTOJIbHUK MOXHO IMOJIYYUTh, IPOBOJIA c€YeHHe KyOa IIOCKOCThIO, HE Ma-

paIeabHON OCHOBAHHIO?

TunoBoii BapuaHT TecTa

A) OTMETBTE HOMEP ITPABHWJIIBHOI'O OTBETA B BJIAHKE OTBETOB

3AJAHUSA BAPUAHTHI OTBETOB
Al. YxaxuTe Bce HOMEpa pallMOHANBHBIX YHCEIT TaHHOTO MHOXKECTBA: 1) 12,3 2)234 3)2,3,5
-2 1 9
1 332V3-8352) 27253 3% 1 5554842415 (\/5—\/3) 4)2.45 5)1,2,5
V3445
2 Y
a+b =l nb=v=a 3 p-J-a 3J-a-b
A2. YnpocTuTte BEIpaKeHUE —\/— ‘wW—a a
a—bv-a 4 J-a+b 5 —v—a-b
2
A3. CymMa KOpHEH WM KOPEHB (€CIIM OH €JMHCTBCHHBIN) ypaBHEHUS X +7x-6 =x+4 |1)(0,2;0,3) 2)(-0,3;-0,2) 3)(1,7;1,8)
X+2 4) (0993 151) 5) (_2315_159)

MPUHAIIECKAT TPOMEKYTKY

A4. HaiinuTe CKOpOCTH JIOJIKK B CTOSTYEH BO/IE (B KM/4ac), €CJIM 32 5 9acOB OHA MPOILIA 110
pexe 20 KM 1 BepHyJIach Ha3af, a CKOPOCTh TeUEHHsI 3 KMm/dac Hng8 2)9 310 411 512

X x-2 2
A5. Cymma KOpHEH ypaBHEHHS (31/63”1)2 =(%j paBHa 1) —% 2) -3 3) -4 49 —% 5)2




A6. Cpennee  apudmernueckoe BceX KOpPHEH ypaBHEHHsS cOS’X + sinx cosx = |, mpuHaj-

1)(- n/8) 2)0 3)(-3m)4 4)(- n/10)

JIeXKAMUX IPOMEXYTKY [-T; 7], paBHO 5) n/8
A7. IlponsBeneHne opAMHAT TOUEK MEPECEICHHUS MPAMOIL - 2X + 3y = 2 u runepOois 1 2 2) 1 3) 1 4) 2 5) 4
y= 2 pasHO 3 3 3 3 3
5-2x
AS8. Haiinure miomasas 4eTbIpeXyrojibHUKA, OTPAHHYEHHOTO MPSMBIMH y <x—10H4 1)128 2)28 3)164 4)64 5)82
3 -
% _ x — ¥ 0CAMU KOOpIHHAT

A9. Ecn Touku A(2; - 3; 5), B(11; - 4; 6) u D(3; 6; 4) siBistiorcst BepmaaMu pomba ABCD, To
mmHa quaronam AC paBHa

D40 2) 2413) 313 4) 2415 5) 47

A10. Eciu B Tpanenuu JyIMHa MEHBIIIETO OCHOBAHUS paBHa 16 cM, OTHOIIICHUE JUTHH OOJIbIIIe-
IO OCHOBAHMS M CPEIHEH JIMHUHU PaBHO 3 : 2, TO JUIMHA CpeHei TMHUY (B CM) paBHA

1)32 2)34 3)36 4)38 5)40

A11. Obpa3zyromas KoHyca paBHa 4 CM, a yTroj IpH BEpIINHE OCEBOT0 ceueHusT paBeH 120°.
Haiinute o6vem KoHyca (B Ky0. cM)

D247 2)8J3n 3) 36n4)12/3% 5) 8x

Al2. Halinure BCe 3Ha4eHMs Napamerpa a, IpU KOTOPbIX rpaguku QyHKumi  _ \X—i\ "
=

y = ‘x + a‘ HMEIOT OHY OOIIYI0 TOYKY

D)(- 005-3) 2)(-0;-2) 3)[-35-2) H[-2-1)
5[-3:-1)

IIpumepHas TemaTuka pedeparon

Pa3Butne noHsATUA 0 YUCIE.
[Tpunuun Jupuxine.

[TocnenoBaTeILHOCTH U IPOTPECCUH.

Metoa MaTeMaTH4eCKOM MHIYKIIMU U €ro PUMEHEHUE.
Petiennie ypaBHeHUM ¢ mapaMeTpamu.

JloxazaTeabCTBO TPUTOHOMETPUUECKUX HEPABEHCTB.

i A R A il

. Tpuronomerpuueckue
TPEYTOJIbHUKOB.
11. [IlpumeHeHne METOa KOOPAUHAT K PEIICHUIO 3a/1a4.

. IIlpuMeHeHne BEKTOPHOIO0 METO/A K PELIEHHUIO 3a4a4.
13.

COOTHOLICHUA MCIKOY

BCINYHH.

Hexoropsie 3ameuaTesbHbIe HEPABEHCTBA U UX MCHOJIb30BAHUE MPU PEIICHUH 3a]1a4.
OyHKIMOHAIBHO-TpadUUeCKUN METOJ] PEIICHUS] YPABHEHUM.

OOpaTHbIE TPUTOHOMETPUYECKHE OTEPALINH HAJ] TPUTOHOMETPUUECKUMU (DYHKIUSIMHU.

OCHOBHBIMH SJICMCHTaAMU

reOMeTqueCKHe 3aJa4du Ha OTBICKAHUC HauOOJNLIINX W HAWMEHBIIMX 3HAYCHHH

ITpomexyTouHas aTTecTanus 0OydaroIUXCs OCYLIECTBIIAETCA B (hOpME DK3aMEHA C

HCIIOJIB30BAHUCM CIICAYIOMIUX OLICHOYHBIX MATCPHUAJTIOB!

Bonpocwul k 3x3ameny

N —

JIEHHWE B BUE ApoOeil.

JelictButenbHbie unciia. U3Mepenue niauHbl otpeska. M300paxkeHue Ha YMCIOBOM OCH.
Ornpenenenue palmoHaIbHBIX, UPPALMOHAIIBHBIX, NEUCTBUTENbHBIX uncen. [Ipencras-

3. IlocnenoBatenbHOCTH uKcen. Apupmeruueckas u reomerpudeckas nporpeccuu. [pu-
MEHEHHUE MPOTPECCUil JIJIsl TepeBO/ia JECATUUHBIX APOOeH B OOBIKHOBEHHBIE.

[lenbie u ApoOHBIE BBIpAXKEHUS U UX ITpeoOpa3oBaHue.
UucnoBbie BRIPAKEHUS U BBIPAKEHUS C IEPEMEHHBIMU.
CreneHu U UX CBOMCTBA.

Apudmernueckue kopHu. CBoONCTBa KOpHEH.

Nk
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8. Jlorapudmuueckue u nokazaTeabHbIE BRIPAKEHUS U UX MTPE0Opa30BaHHUE.

9. OpnousneHbl U MHOTOUJIEHBI. JleiicTBust ¢ MHOTOWIeHaMU. CTiocOObI pa3noKeHUs: MHO-
TOWICHOB Ha HEMPUBOIUMBIE COMHOXKHUTENU. J[€J1€HHEe MHOTOWICHOB C OCTATKOM.

10.OcHoBHas Teopema apupMeTuxku. Teopemsbl 0 JETUMOCTH MHOTOUJICHOB.

11.3naueHns 1 KOpHU MHOTOWICHOB. Llenpie n npoOHBIe KOPHU MHOTOUYIEHOB. Teopema
besy. Teopust MHOTOUWIeHOB U hopmyna Kapaano.

12.KopHH ¥ TMHEWHBIE MHOKUATEIN MHOTOWICHOB. VICIOIb30BaHNE MHOTOWIEHOB JJIs
Pa3NoKeHUs NPOU3BOJIBHOTO MHOTOUYJIEHA MO CTEIECHSIM JIBy4ICHA.

13.Teopus mHOTOUIEHOB 1 OMHOM HblOTOHA.

14.Tloctpoenue rpadukoB PyHKIUNA ¢ TOMOIIBIO JIEMEHTAPHBIX MPE0OPa30BaAHUIA.

15.KoMOuHaTOpHbIe 3a/1au B KOHEYHBIX MHOKeCcTBax. [IpaBuiio cyMMbl U TpOU3BEACHUSI.
Yucno 31eMeHTOB 00BEIMHEHHS IBYX MHOKECTB.

16.KomOuHaTopHble 3aaul B KOHEUHBIX MHOXeCTBaxX. I[IpuHUIMI BKIIOYEHUS U
HCKJIFOUCHUS.

17.Ynopsinouenusie BoIOOpKH. COENMHEHUS: COUETAaHUS, pa3MElIeHUE, MEPECTAaHOBKHU C
MOBTOpeHUsAMH U 6e3. KoMOuHaTOpHbIE TOX/IECTBA.

18.Koaddurmentsr MHOTOUIeHA M1 OMHOM HbrOTOHA.

19.1TonmHoOMMaNbHASA TEOPEMA.

20.KoMOuHATOpHBIE 33/1a4l HAa BBIYUCICHUE BEPOSITHOCTH.

21.ToxnecTBeHHbIE  MPeOOpa30BaHMs  UPpAlMOHAIBHBIX  BBIPAXKEHUM,  CBOIMCTBA
apupmeTrnieckoro kopHs. CTeneHs ¢ palioHaIbHBIM MTOKa3aTeIeM.

22.ToxnectBa. [Ipocrelimme npumepsl TOxAeCTB. DOPMYJIIBI COKPAILIEHHOTO YMHOXKEHHUS.
ToxnecTBeHHbIE TPEOOpa30OBaHUS MENbIX W JAPOOHO-PANIMOHANBHBIX BBIPAXKEHUM.
ToxnecTBeHHbIE MPe0oOpa3oBaHMsl aNreOpanyecKuX BBIPAKEHUHN, COJAEpKaIIUX
aOCOJIIOTHYIO BEJIMYUHY.

23.ToxnecTBeHHbIE TTPeoOpa30BaHUs MOKA3ATEIbHBIX U JIOTApU(DMUUYECKUX BBIPAKEHUU.
[Tousarue norapudma. CroiictBa iorapupMoB.

24. Toka3arenbCcTBO TOkAecTB. MHorounensl. Cxema ['opHepa. Teopema besy.

25.1lonsiTue 0 meroae mareMatuyeckon wHAykuuu. [Ipumenenne MMMU k pemenwnto
3a/1a4.

26.UccnenoBanre (GYHKIUMH € TOMOIIBIO TMPOU3BOAHOM U TMOCTPOEHUE TpadUKOB.
[TokazarenbHas u norapudmudeckasi GyHKIIUH.

27.JIuneiinas u kBajgpatuuHas ¢yHkiuu. CrenenHas QyHkuus. poOHO-parimoHanbHas
(byHKIHS.

28.«Cnoxenue» © «yMHOXeHue» rpadukoB. Iloctpoenne rpadukoB (QyHKIUH,
AHAJIUTUYECKOE BBIPAXKEHUE KOTOPBIX COAEPKUT MEPEMEHHYIO MO/ 3HAKOM MOAYJs (Y
=[£G, [yl = £, Iyl = IFC0)l, y = F(Ix)).

29.Bunpl ypaBHEHMM M cnocoObl UX pelmieHus: (Leiable ypaBHEHUs, IOKa3aTelIbHbIC
ypaBHEHHUS).

30.Bunbl ypaBHeHH M crocoObl HUX peunieHus (IpoOHO-pallMOHANbHBIE YpaBHEHMUS,
norapu@MUUYECKUe ypaBHEHUS).

31.Bunbl ypaBHEHHH U cIOCOOBI UX pelieHus: (ypaBHEHUS BBICIIUX CTEIEHEH, ypaBHEHMUS,
cojieprKalliie 3HaK a0COMIOTHOM BEJTUYUHBI).

32.Bujibl ypaBHEHUN U CTIOCOOBI UX pelIeHus (MppalliOHaIbHbIE YPABHEHHUS).
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33.YpaBHEHHUS 1 HEPABEHCTBA C ITapaMETPAMHU.

34.Bunbl HEpaBEHCTB U CHOCOOBI WX penieHus (1eiable HepaBeHCTBA, IMOKa3aTeIbHbIE
HEPABEHCTBA).

35.Bunbl HEpaBEHCTB W CHOCOOBI MX pelIeHUs: (IpoOHO-pallMOHANIbHbIE HEPaBEHCTBA,
norapuMuUyYecKre HEPaBEHCTBA).

36.Bunbl HepaBeHCTB M CIOCOOBI MX pelIeHUs] (HEPaBEHCTBA, COAEpPKAIMEe MHOTOYJIEH
CTENEeHU n>4, HEpaBEHCTBA, COJIeprKalllie 3HAK a0COTIOTHOU BEJTUYHHBI).

37.Bujibl HEPaBEHCTB U CIIOCOOBI UX pelieHus (MppalluoHaIbHbIE HEPABEHCTBA).

38.PaBHOCHIIbHBIE TPEOOPA30BAHUS IIPU PEIICHUU YPABHEHUM U HEPABEHCTB.

39.CucteMbl ¥ COBOKYNHOCTH YPaBHEHUW C OJHOM M HECKOJIbKUMH IEPEMEHHBIMU.
PaBHocuibHbIE cucTeMbl. CUCTEMBI-CIIEACTBUA.

40.MeToapl pelieHus CUCTeM HepaBeHCTB. HepaBeHCTBA ¢ IByMs IEPEMEHHBIMH.

4]1.DOyHKIMOHANIbHBIE,  alNreOpo-aHATUTUYECKUE  METOJbl  PEIICHHS  ypaBHEHUH,
HEPABEHCTB, CUCTEM.

42.I'padpuueckuii MeTON pelIeHUs] YPAaBHEHUN, HEPABEHCTB, CUCTEM.

43.1oka3arensCcTBO HepaBeHCTB. (CpaBHEHMsT 3HAuY€HUM  BbIpaxkeHuil. OmnopHbIe
HepaBeHCTBA. CBOMCTBA YHCIOBBIX HEPABEHCTB.

44.PemeHue 3aja4 Ha COCTABJICHUE YpaBHEHHM, HEPABEHCTB M HX KOHCTPYKIUH.
TekcToBBIC 33]]1a4M HA UCCIIEOBAHUE PELICHUM.

45.]Jloka3zaTenbCTBO TPUTOHOMETPUUYECKUX HEPABEHCTB. TOXKIeCTBEHHOE MpeoOpa3oBaHue
TPUTOHOMETPUYECKUX BBIPAKEHUU.

46.DyHKIIMOHAIIBHBIE METOJbl PEIICHUS TPUTOHOMETPUUYECKUX M KOMOWHHMPOBAHHBIX
YpaBHEHUM.

47.MeToabl peuieHrs CUCTEM TPUTOHOMETPUUECKUX YPABHEHUH.

48.MeTobl pelIeHUsI TPUTOHOMETPUYECKUX YPABHEHUMU.

49.MeTtoabl pelIeHUs TPUTOHOMETPUYECKUX HEPABEHCTB.

50. Tpuronomerpuueckue pyHkuuu. O0paTHbie TPUTOHOMETPUUECKUE PYHKIIUH.

51.ToxnecTBeHHBbIE MPEOOPA30BaHUS BBIPAKECHUM, pElICHWE YpaBHEHUM U HEPaBEHCTB,
CoJiep KallluX 00paTHbIE TPUTOHOMETPUUECKUE PYHKIIUH.

IV. IEPEYEHDb JUTEPATYPBI, HEOBXOJJUMOMH 1JIs1 OCBOEHUS
ANCIHUIIJINHBI
4.1. OcHoBHas JUTEpaTypa

1. EnbuanunoBa, I'.I'. DnemenTapHas mateMaruka : yueOHoe nocodbue / I'.I'. Enbua-
HUHOBA, P.A. MenbHukoB ; Enenkunii rocyaapcTBeHHbIN YHUBEpcUTET UM. M. A. by-
HuHa. — Enen : Eneukuii rocynapctBeHHbll yHuBepceuteT uM. U. A. bynuna, 2015.
— Y. 1. Apudmetuka. OcnoB anredpsl. KomOunatopuka. @ynkuuu. — 123 c. — URL:
http://www.elsu.ru/uploads/files/2019-03/1551896931 5.pdf  (mara oOpamieHus:
10.04.2024). — TekcT : NEeKTPOHHBIH.

2. EnbuanunoBa, I'.I'. DnementapHas maremaruka : yueOHoe nmocobue / I'.I'. Enbua-
HUHOBA, P.A. MenbHukoB ; Enenkunii rocyaapcTBeHHbIN YHUBEpcUTET UM. M. A. by-
HuHa. — Enen : Eneukuii rocynapctBeHHbil yHuBepeuteT uM. U. A. bynuna, 2016.
—U. 4. I'eomerpus. Havanbabie cBeaeHus. TpeyroabHuk. — 93 c. — Pexxum nocryma:
no noanucke. — URL: https://biblioclub.ru/index.php?page=book&i1d=498154 (na-
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http://www.elsu.ru/uploads/files/2019-03/1551896931_5.pdf
https://biblioclub.ru/index.php?page=book&id=498154

Ta obOpamenus: 10.04.2024). — bubauorp. B kH. — ISBN 978-5-94809-852-4. - ISBN
978-5-94809-853-1 (4. 4). — TeKcCT : SIEKTPOHHBIM.

4.2. lonosHUTEIbLHAS JIUTEPATYpPa

. MenbpHukoB, P.A. DnemenTtapHas maremaTtuka : yueOHoe nocobue / P.A. MenbHu-

koB, I'.I'. EnpuannnoBa ; Enenkuii rocynapctBeHHbIM yHuUBEpCUTET UM. . A. byHu-
Ha. — Enen : Eneukwnit rocynapctBeHHbll yHuBepcuter um. M. A. bynuna, 2017. —
Y. 3. Tpuronomerpusi. — 101 c. — Pexum nocryma: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&1d=498152 (mata  oOparieHus:
10.04.2024). — bubauorp. B kH. — [SBN 978-5-94809-852-4. - ISBN 978-5-94809-
943-9 (4. 3). — TeKcCT : PAEKTPOHHBIH.

. Eneuxux, M. A. Ilnanumerpus : yueObnoe nocobue / U.A. Eneukux, H.B. Uepnoyco-

Ba ; Enenkuil rocynapcTBeHHblid yHuBepcuteT uM. M. A. bynnna. — Enent : Enenkuit
rocyiapctBeHHbii ynusepcuter um. M. A. bynwmna, 2016. — 66 c. — URL:
http://www.elsu.ru/uploads/files/2016-12/1480680416_3.pdf (mata oOparmieHus:
10.04.2024). — TekcT : 2NEeKTPOHHBIH.

V.IIEPEYEHb PECYPCOB UH®OPMAIINOHHO-

TEJJEKOMMYHUKAIIMOHHOMN CETU «<MHTEPHET», HEOBXOJJUMbIX

JIJ151 OCBOEHUSI AU CLUATLIMHBI

Ne Ccbulka HA HaumenoBanue pa3paéorku B
101 . . HdoctynHocTh
uH(pOpPMaLMOHHBIH pecypc 3JIEKTPOHHOIi (hopme
1. http://www.math.ru Ey?fmﬂ MATEMATHHECKOTO 00pasoBa- CB0OOIHEBIN TOCTYI
http://exponenta.ru O6vp A3OBATCIBHBIN MATEMATIHCECKHHT CBOOOIHBII AOCTYTT
2. caiT
denepanbHbI 00pa3oBaTEIbHBIN
3. http://www.ict.edu.ru nopran "Hudopmaronto- CBOOOIHBII AOCTYTT
KOMMYHHKAIIMOHHBIC TEXHOJIOTHH B
oOpazoBaHun"
VI. COBPEMEHHBIE TIPO®ECCHUOHAJIBHBIE BA3bI JTAHHBIX
N MTHOOPMAIINMOHHBIE CITPABOYHBIE CUCTEMbI
Ne Ccblika Ha HaumeHnoBanue pa3paGoTKH B 31eKTPOH-
o o JoctynHocTn
i HHPOPMALMOHHBII pecypc HOH hopme
Perucrpanus gepes Jto-
0011 yHUBEpCUTETCKUI
KOMITBIOTED.
DNeKTpOHHO-OMOIHOTEeYHAS B nanbHelmem npeno-
- cucteMma (ObC CTaBJISIETCSL HEOTPaHU-
1. | http://www.biblioclub.ru ( ) . P
YHuBepcurerckast OnbInoTeKa oH- YEHHBIN UHIUBUIYaIb-
JaiH HBIA TOCTyN U3 JII000#
TOYKHU, B KOTOPOU UMEET-
cs gocryn K ceru MHTep-
HET
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www.garant.ru

WNudopmanronHo-npaBoBoii mopran | CBOOOIHBIN 10CTYI

Poccuiickuit nHGOpMAITMOHHBIN TTOP-
3. | www.elibrary.ru TaJ B 00JIACTH HAYKH, TEXHOJIOTHH, CB0OOAHBIH JOCTYTI
MEJIUIIMHBI 1 00pa3oBaHus

Pocculickas KOMIIBIOTEPHAS CIIPABOY-
HO-IIPAaBOBasi CUCTEMA

4. | www.consultant.ru CB0OOAHBIH JOCTYIT

http://fgosvo.ru [Toptan denepanbHBIX rocyaap-
5. CTBEHHBIX 00pa30BaTEILHBIX CTAH- CBOOOIHBII AOCTYTI
JapTOB BhICIIEro 00pa3oBaHus
http://mathedu.ru Marematnueckoe oOpa3oBaHHe: 00-
6. IIEOCTYMHAsT 3JeKTpoHHAss Oubamo- | CBOOOIHBIN 10OCTYI

TCKa

VII. JMIIEH3UOHHOE U CBOBO/IHO PACITPOCTPAHSEMOE
MPOI'PAMMHOE OBECIIEYEHUE
[Tpu peanmzaruu y4eOHON AUCITUIUTHHBI PUMEHSETCS CIEIYIONIee JTUIICH3MOHHOE
1 CBOOOJHO pacIpocTpaHsIeMOe MPOrpaMMHOE 00ecTICUCHUE:
- Microsoft Windows;
- Microsoft Office;
- LibreOffice u ap.

VIII. ObOPYJAOBAHUE U TEXHUYECKHUE CPEJICTBA OBYYEHMUA,
HEOBXO/MUMBIE /151 OCYHECTBJIEHUA OBPA30BATEJIBHOI'O

MPOLIECCA O JUCLHUNJIUHE

Y4eOHbIe 3aHATHS MPOBOMATCS B ayJUTOPHUAX, YKOMIUIEKTOBAHHBIX CIICIIHATIA3HPO-
BaHHOW MeOeIbI0, B TOM YHCJIE CTAIMOHAPHBIMU WU MMEPEHOCHBIMH TEXHHYECKUMU CPEJl-
cTBaMH 00y4eHus (IPOEKTOP, IKPaH, KOMIIBIOTEP/HOYTOYK).

CamocrosTenpHas paboTa IPOBOAUTCS B KaOMHETaX, OCHAIIEHHBIX KOMIIBIOTEPHOU
TEXHUKON ¢ BO3MOXHOCTHIO MOJKITIOUEHUS K ceTn « HTepHeT» 1 oOecreueHneM T0CTymna
B 3JIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.
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