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PaGouast nporpamma coctarnena sa ocsope ®I'OC BO no HanpasieHHIO MOATOTOBKH
01.03.02 Ipuknanuas marematuka i undopmarika, yreepiaaeHHoro npukazoM MOuH PO or

12.03.2015 Ne 228

Pabouas nporpamma paceMoTpena u 0j00peHa Ha 3aceanun Kadeapbl MpuKIAOnoil Ma-

memamuxu u ungpopmamuxu «07» cenrsbps 2017 r., npotokon Ne 1.
3as. xatl)enpoﬁ?‘%: / C.W. Kajuenko /
{noonuce)

(H.0. Qavuwrus)

PaGouas nporpamma oz106peHa MeToaH4ecKoi Komuccueii HMucmumyma ecmecmeosnanus
u cmanoapmusayuu «25) centsops 2017 r., nporokon Ne 1.

[pencenarens / WLIO. Meaun /
( ) (H.0. davurus)

Pabovas nporpamMma CocTaBieHa: JONEHTOM Ka)elphl NMPHKIAIHOH MaTeMaTHKH H HH-
(opMaTHKH, KaHIHAATOM NeJaroruyeckux Hayk, gouentom C.B. AkManOBO}

/ C.B. Akmanosa /
(noonu (H.0. Qavurus)

Penensent: 3as. kaenpoit Boicineii maremarinku MI'TY um. .M. Hocosa,
Kauauaar pusnko-maremarndeckux Hayk E.A. [Tysankosa

/ __E.A. llyzankosa /
(noonugs) (H.0. @avnun)
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1 Ilesin ocBOEHMSI JUCHMIIJINHBI

LemsMu OCBOEHUS IUCHMILUIMHBI «/I30paHHBIE pa3jelibl 3JIEMEHTAPHON MaTEMAaTHKH)
SBJISIFOTCS:  OBJIAJICHUE CTYJAEHTaMHU HEOOXOJMMBIM YPOBHEM  0OIIeNpodecCHOHATbHBIX
KOMIIETCHIIN, HEOOXOAMMBIX IS OCYIIECTBICHHUS MPO()EeCCHOHATBLHOW ICSITENLHOCTH TI0
HarnpaBieHuto «llpuknagnas maremarnka u uHpopmatukay. Kpome Toro, 3amadamu Kypca
ABJISIFOTCS. U3YYEHUE UJIEH U METOAOB PELICHUS 3a]1a4y 3JIEMEHTAPHOM MAaTEMATHKH, COKPAILICHUE
paspbiBa MEXIY IIKOJBHOW MAaTeMaTHUKOW M HauOoJiee BaKHBIMU IS €CTECTBO3HAHUS U
TEXHUKH pa3/iellaMUd COBPEMEHHON MaTEMaTUYECKON HAYKHU.

2 MecTo TUCHUILTHHBI (MOYJIsI) B CTPYKTYpe 00pa30BaTeIbHON NMPOrpaMMbl
MOJAroTOBKM 0akaJjiaBpa (Marucrpa, crienuasamcra)

Hucuurnnuna «30paHHble pa3fesbl JIEMEHTApPHOW MaTEeMaTUKH» BXOAUT B 0a30BYIO
gacTh Onoka 1 oOpaszoBarenbHOM mnporpammbl 01.03.02 — «IIpukmamHas mareMarhka u
UH(OPMATUKAY.

Hucnunnuna «30paHHble pasjienbl dJIEMEHTApHONW MaTeMaTUKH» HCIOJIb3YyeT 3HAHWS U
HaBBIKH, TTOJTyYE€HHBIC B PAMKaX IIKOJBHOW MPOTPaMMBI IO MaT€MaTHKE, TOITOMY €€ M3ydYeHHe
o0OecrieunBaeT BO3MOXKHOCTH JAJIBHEUIIEr0 YCHEIIHOTO OCBOCHHS IUCIHUIUIMH €CTeCTBEHHO-
MaTeMaTUYeCKOro IIUKJIa.

Jns w3ydeHHs AMCHUIUIMHBI MOTYT OBITh IOJC3HBI 3HAHUS (YMCHHS, BJIAJCHHS),
chopMupOBaHHBIE B  pe3yJbTaTe W3YyYCHUS AUCHUIUIMH: «AIredpa ©  TeOMETPHS»,
«MaremaTuueckuii ananu3y, «[IpakTuKyM o MaTeMaTH4eCKOMY aHaTU3Y».

3HaHus (yMeHus, BJIAJCHUS), TOJyYEHHbIE NP U3YyYECHUH JAaHHOW JHCUUIUIMHBI OyayT
HEOOXOMMMBI TPH W3y4eHHH JuciuiuiH: «Teopus BepoATHOCTEH W MaTeMaTHYecKas
CTaTHCTUKa», «JluckpeTHas wmarematukay, «QDyHKIMOHAJIBHBIA aHamu3», «YpaBHEHUE
MaTeMaTHYECKON (PUBUKH.

3 Komnerenuun ody4aromerocsi, GopMupyemMbie B pe3yJibTaTe 0CBOCHUS
AUCHUILUINHBI (MOYJIs) M IVIAHMPYeMble pe3yJbTaThbl 00y4eHust

B pesynbrare ocBoeHUs MUCHUIUIHHBI «/30paHHbIe pa3/ienbl IeMEHTapHOW MaTeMaTUKI
oOyyJaronuics 10JKeH 001aaTh CIeAYIOMUMHA KOMIICTEHITUSIMU:

CtpyKTypHBII
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs
KOMITIETEHIINH

OIIK-1: cnocoGHOCTDH HCNOJIB30BATH 0a30Bble 3HAHUA €CTECTBEHHBIX HAYK, MATEMATUKH H
HH(POPMATHKH, OCHOBHbI¢ (AKTHbI, KOHUENIUH, TNPHHIUUNBI TEOPHil, CBIA3AHHBIX C
NPHUKJIATHON MaTeMaTHKON U MHGOPMaTHKOM

3HaTh — OCHOBHBIE TEOPETUUYECKUE TTOTOKEHUS TUCIIUTUTAHBI;
—  (opMyIHpPOBKH U T0KA3aTEIHCTBA OCHOBHBIX TEOPEM JTUCITUTIIIUHBI;
— METOJIbI U IPUEMBI PEIIEHNS] OCHOBHBIX 3a/1a4 AUCITUTUINHEI,

YMerb — UHTEPIPETUPOBATD MTOHATHS U YTBEPKACHUS TEOPUU;

— NPHUMEHATh 3HAHUS TEOPUU NPU PEUICHUH PA3JIMYHBIX 3a]a4 JUCLHUIUIMHBI 1
HEKOTOPBIX €€ MPUIIOKECHUH,

— KOPpPEKTHO BBIpaXaTb U apryMEHTHPOBAHHO OOOCHOBBIBATH MOJIOKEHUS
MpeIMETHOW 00JIaCTH 3HAHWS,

— AQHAJIM3MPOBATh  JIEMEHTAapHY0 MAaT€MaTUKy C [O3MLIMHA  BBICHIEH
MaTEMaTHKHU.

Bnaners —MCETOJaMH1 U MIpUEMaMH PCIICHUSI OCHOBHBIX 3a/1a4 O CLHUIIINHBI,
—HaBBIKaMH pabOTHI C HAMOOJIEe YacTO BCTPEHYAIONTUMHUCS 0OBEKTaMU




CTpyKTypHBI
JJIEMEHT

KOMIICTCHI UM

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

3HCM€HTapH0fI MATEMATUKH,
—BO3MOXHOCTBIO MEXKINCIHUILNIMHAPHOI'O IPUMEHCHU HCEKOTOPBIX

MOJI0KEHUH AUCIUILINHB,
—1po(eCcCHOHANBHBIM SI36IKOM ITPEIMETHOM 00IaCTH 3HAHMUS.




4 CTpyKTYypa U co/iepKaHue IUCHUIITHHbI

OOG1wast TpYyA0EMKOCTh AUCIMIUIMHBI COCTABIISET 4 3aUeTHBIX enuHUI 144 akaji. 4acoB, B TOM YHCIIE:
— KOHTakTHas pabdora — 69,8 akan. yacos:

— aynuTopHas — 68 akaj. 4acos;
— BHeayautopHas — 1,8 akaj. gacos,
— camocTosTeNbHas padota — 74,2 akaj.

qacoB.
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1. Pa3nen Yuciaa
1.1. beckoHeyHOCTH MHOXkecTBa| 4 4 4/2u 8 ITonroroBka K NpakTU4ECKOMY IIpoBepka KOHCIIEKTOB. OIIK-1
HaTypaJbHbIX 4Yuces. [Ipu3Haku JenuMocTu 3aHATHUIO YcTHbIi onpoc
HaTypasbHbIX yncesn. HOJl u HOK.
1.2. llemple 4umcna ©W WX JEITUMOCTh.| 4 3 3/2u 8 CaMocTosTenbHOE U3yUYEHNE ITpoBepka untepuer-tecra, |OIIK-1
ParoHanbHble U MppallMOHATIbHbIE YHCTIA. y4eOHOI U Hay4YHOU JUTEpaTyphl | BBITOJHEHHOTO B IOMAIIHUX
YCIIOBHSX
Hroro no pasneny 4 7 7/4n 16 HUTorosasi KOHTPOJIbHAA
padora Nel
2. Pa3znen ToxkaecTBeHHbIE MPe00pPa30BaHUS
2.1. Paznoxxenne  MHorouneHoB ~— Ha| 4 3 3/2u 8 [TonroroBka k npaktuyeckomy | OOcyxaenue, yctHbii onpoc |OIIK-1
MHOYHUTEJH pa3InYHbIMI METOJJAMH. 3aHATHUIO
2.2.  ToxnmectBeHHble  TpeoOpazoBaHusi| 4 4 4/2u 10 [Touck 1ONOTHUTENBHOM ITpoBepka koHcrekToB. |OIIK-1
anreOpanyeckux M TPAHCLEHIEHTHBIX uHpopmanuu 1o 3aaanHon Teme |[TucbMeHHbIH or1poc,
BBIPOKCHUI 00CyXIeHIE
Hroro no pasneny 4 7 7/4u 16 HUTorosasi KOHTPOJILHAA
pabora Ne2

3. Paznen

AJiredpanyecKue M TPAHCLECH/ICHTHbIC YPABHECHUSI M HEPABEHCTBA
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3.1. PauuonanpHBIE W UppanMOHAJIbHBIE| 4 4 4/1n 8,2 |[logroroBka k mnpaktuueckomy| IIpoBepka mntepHer-tecra, |OIIK-1
yYpaBHEHHUsI, HEPAaBEHCTBA U UX CUCTEMBI. 3aHATUIO. Pabota C| BBINOJHEHHOT'O B IOMAIIHUX
JIEKTPOHHBIMHU TECTOBBIMHU YCIIOBHSAX
CpeAcTBaMU
3.2. Tpuronomerpuueckue ypaBHeHus u| 4 4 4 10 BrinonHenue TpeHUPOBOYHBIX Ob6cyxnenue, nucbmennbiii | OINK-1
HEpaBEHCTBA KOMIIJICKCOB OIIpoC
3.3. IlokasarenpHble U mnorapudmuueckue| 4 4 4/1n 8 CamocrosiTenbHOE U3yUECHHE KonTponbnas pabora OIlK-1
ypaBHEHHsI, HEPABEHCTBA U X CHCTEMBI y4eOHOI ¥ HAyYHOH JIUTEPaTypHI
Hroro no pazneny 4 12 12/2u 26,2 HUTorosasi KOHTPOJILHAA
pabora Ne3
4. Paznen I'eomerpus
4.1. 3aBUCUMOCTM MEXAy »dleMeHTamu| 4 4 4/2b 8 [TonrotoBka k mpakrudeckomy | OOcyxnenue, nucbMeHnslii  |OITK-1
MHOTOYTOJIEHUKOB 3aHSATHIO. OTIpoC
4.2. OKpyXHOCTb 4 4 4/2u 8 CaMocTosATeNbHOE NU3YUYEHNE O6cyxnaenue, ycthslii onpoc |OINIK-1
y4eOHOW 1 HAyYHOU JIUTEpaTyphbl
Hroro no pasgeny 4 8 8/4n 16 HUTorosasi KOHTPOJIbHAA
pabora Ned
Hroro 3a cemectp 4 | 34 34/14u| 74,2 IIpomexyTouHas

aTrecranmsi (3auer C
OIICHKOM)




5 Oopa3oBaresbHbIe U HH(POPMAIIMOHHBIE TEXHOJIOTHH

5.1. C menpro yCnemnrHoro yYCBOSHHUS JUCHUILIMHBI «30paHHBIC pa3/ienbl dIeMeHTapHOU
MaTEeMAaTHKU» W (QOPMHUPOBaHUS TpPeOYyEeMbIX KOMIIETCHIIMN TPEIIOoNaraeTcsi MpUMEHEHUE
Pa3IMYHBIX 00pa30BATEIbHBIX TEXHOJIOTHH (JIMYHOCTHO-OPHUEHTHUPOBAHHBIC W Pa3BHUBAIOIINE),
KOTOpBbIE O0ECIIEUMBAIOT JOCTIKEHUE IUTAHUPYEMBIX pPE3yJIbTaTOB OOpa30BaHMs COTJIACHO
OCHOBHOM oOpasoBarenbHON Tmporpamme. B ux wumcne: auddepeHIUpOBaHHBIN MOAXO,
npoOiieMHOe OOydeHHe, IBPUCTHUECKOE OOydYeHHe, HCIOJb30BaHHWE cUcTeMbl «VHTEepHET-
TpeHaXepb» B cdepe oOpazoBanus» U Ap. MHTEpHET-TpeHaKepbl MOTYT OBITh IOJIC3HBI JIS
caMO00yYeHHSI, CAMOKOHTPOJISI CTYACHTOB IPH MOATOTOBKE MX K MPOMEKYTOUYHBIM U HTOTOBBIM
aTTECTAIUSAM U MTO3BOJISIOT MPUMEHSTh IUCTAHIIMOHHBIE TEXHOJIOTUN 00YUICHUSI.

5.2. OcHoBHBIMH (opMamM¥l 3aHSATUH SBISIIOTCS JICKIIMH, TPAKTUYCCKUE 3aHATUS,
KOHTPOJIbHO-OIICHOUHBIC 3aHATHSI, KOHCYJIbTAIMU. JIEKIIMKM CTPOSITCS Ha OCHOBE COYCTaHUS
WH(OPMAIIMOHHON U MPOOJIEMHON COCTaBIISIONINX, a TAK)KE AIIEMEHTOB Oece/bl U BU3YyaIH3aliH.

B xoje npoBeaeHus TEKIIMOHHBIX 3aHITHNA MTPeTyCcMaTPUBACTCS:

— o0CYyXKICHHE 3a/1a4, MPUBOASAIINX K TEM WJIH UHBIM MaTEMaTUICCKUM ITOHSITHSIM;

— H3JI0KEHHE TEOPETHYECKOTO Marepuaja B PEKHUME JUaiora ¢ IEJbI pPa3BUTHSA
KPUTHYECKOTO MBIIIUICHHS CTYJICHTOB U MIPUBUTHUS UM UCCIICI0BATEILCKUX YMEHUH;

— OOCYXIeHHEe U CUCTeMaTHU3alis TEOPETUYECKUX BOIMPOCOB TEMBI C LEIBIO0 JYYILIEro
MOHUMAHUS UX B3aMMOCBSI3H U MPAKTUYECKOTO MPUMEHEHHUSI.

[IpakTHueckue 3aHATHS O JAHHOW JMCIMIUIMHE HAMpPAaBJICHBI Ha IMPUBHUTHE MPOYHBIX
HABBIKOB pEIICHUsS 3a/lay MO0 KaXJOW TEeME W COYETal0T NMPUMEHEHHE METOIOB OOyYeHHs B
coTpynHudectBe, AudPpepeHnpOBaHHbIN MOAX0J, KJIACCHYECKHE KOHTPOJIbHBIE M TECTOBBIE
texHosorud. Ilpu »9ToM mpenamnonaraercs MPOBEACHHWE HEKOTOPBHIX TaKUX 3aHATHH B
WHTEPAKTUBHOU (hopMe (JIeTIOBBIE U POJIEBbIE UTPHI, pa300p KOHKPETHBIX CUTYAIIHA).

BeiOupast Ty WM UHYIO TEXHOJIOTHIO PaOOTHI CO CTYAEHTaMH, HEOOXOJUMO UMETh B BHUIY,
YyTO HauoOobIIero 3¢ (eKra OT ee NPUMEHEHHUS MOKHO JIOCTUYb, €CITU YUUTHIBATH :
a) menu oOpa3oBaHUs, HAa pealn3aldi0 KOTOPBIX JOJDKHA OBbITh HampaBieHa H30upaemas
TEXHOJIOTHS;
0) cozep:kaHue Marepuaia, KOTopoe MpeJCTOUT NepeaaTb 00yJaroMMCs C €€ TOMOIIBIO;
B) YCJIOBHUSI, B KOTOPBIX OHA OYJ€T UCII0Ib30BaThCS;
I') HalpaBJIEHHOCTh €€ Ha caMo0Opa30BaHue U MeAao0pa30BaHUE CTYICHTOB.

6 YuedHo-MeTOANMYECKOE OOecTieyeHre CAMOCTOATEbHON PadoThl 06yyaromuxcst

[To mucrumuunae «M30paHHBIC pa3fenbl SJIEMEHTAPHOW MaTeMaTHKH» MpPeayCMOTpeHa
ayIUTOpHAs ¥ BHEAYAUTOPHASI CAMOCTOSITENIbHAsI paboTa 00yJaroImmXcsl.

AynutopHas caMOCTOsITeIbHAsI paboTa CTYIEHTOB MPEAINoiaraeT pelieHne KOHTPOIbHBIX
3aaa4 Ha MPAKTUYCCKUX 3aHATUAX.

Ilpumepnvie ayoumopnusie konmpovhote pavomut (AKP):
AKP Nel «Hucna. /lenumocme. HO/[ u HOK)»

1. COFJ’IaCHO HpI/ISHaKaM JCIINMOCTHU HaTypa.]'H)HI)IX YUCEJI BBLICHUTHB, Ha 4YTO JCIIATCA
CJeAYIOIINE Yuca:
a) 421454110; 0) 3004248; B) 11111100; r) 12354525.
2. Haiitu: a) HOJI (5160, 16920); HOK (5160, 16920);
6) HOJI (2691, 40572); HOK (2691, 40572);  B) HOK (1403, 1058, 3266).
3. HOJI (a, b)=6, HOK(a, b)=24. Haiiti a u b.
4. JIoKa)XuTe, 9TO YKUCIO a SIBIISICTCS COCTABHBIM, €CIIH:
a)a =n*+1; 6)a = 26n* +9n* + 1.
5. JIokaxute, 4TO
a) uncno 162% + 27° nenures na 17; 6) uncno 555777 + 777723 genuTca Ha 37.



6. BbuucnuTh 3HaUECHUE BBIPAKECHUS:

kY — &/ [ 4-342
0 V27V9:Y9:3V3,  p—
le N 2_ 3 g;l
'5-248 : —. 2 —_—
6) .-*;5&:‘..-’254?‘-5 r)(4 —32) + 8342412,

AKP Ne2 «ToxpecTBeHHbIe TPe0Opa3oBaHUsSD)
1. Pa310XUTh MHOTOYJIEH HA MHOXKUTEJIN:

a) P(x)=x° + 27, 6) P(x)= bx®y+10x7v?,

2. Paznmenuth «yromkom» MHOTrowIeH P(x) Ha Q(X), ecnu

P(x)=5x% — 2x? — 2x — 1, Q(x)=x* + 4x + 3.

3. Haiitu uncna a v B U3 TOXKJIECTBEHHOI'O PaBEHCTBA:
x*—=3x+2=(x—-D0G+bx*+ax—2).

4. IIpuMeHUTH TOXIECTBEHHOE MTPE0Opa30BaHUE U YIIPOCTUTH BBIPAKECHUE:

)( 2a 4a” ) ( 2 1 )‘1 N 2a?
a - — — ' - - -,
2a+k 4a?+dah+ bt 1q2—p2 h—2a Za+b

. -
IV aZ+ava®-b®—a?—-ava®-bh?| [ ;
| / |a | b
0) . | =+ -——2],a=0,b=0.
24 a?b 1\I b *\I a
5. YOpoCTUTh BhIpaXKEHUE:
) 1-sina costa—1 sinZa+sinda —sinda
a — ; .
ctgao tgla cosla+cosdéa—cos3a

AKP No3 «Anzebpauueckue ypagHenusn»

1. Pemwuts ypaBHEHHS:

a)x® —6x?—13x+42 =0;

0)x* —2x*—3=0;

B) (x +3)(x+1)(x+5)x+7)=—16
2. Pemintb BO3BpaTHBIC YPAaBHECHHUS:

a)2x* +3x* —16x?+3x+2=0;
0)4x* +12x° —47x* +12x+4 = 0.

3. Pemuth ypaBHEHUS:

a) (x +4)* — (x + 2)* = 80;

6) (x? —6x)* —2(x— 3)?=81.

X+ x—d x+a x—a 2
B) =—+—-
x—1 x+1 x—2 x+2 3

AKP Ned «Hepagencmea»
1. Pewiums nepagerncmea:

a) x* —6x+8=0; 2)3x*—9 =0;

6) 2x* —5x = 0; 0)x*+x+1=0;

6) x> +2x+5<0; e x? +2x+5=x+8.
2. Pewuumo HepaeeHcmeda Memooom unmepeanos:

) (x+Dx—-4)(2-x) = 0; N >0;

6) (x +5) (x—7)(x—3)<0; n— > —1;

x+4
(x+2)2(x—5)(x+1) .

B) (x* —1)(x* —16) < 0; e) = 0.

' W 3
(x+a)=(x—1)2



%) (X +DVX? +1> X% +1, 3) VX2 +5X+24 > X + 2.

AKP No5 «I'eomempus»

1. a) B okpyxnoctu pamuyca R Ha xopay BC=a onupaercs yronm BAC, paBubiii a. OTKyna
cieayet, uro a=2Rsin a?

0) buccekTpuca yrina B tpeyronsanka ABC nepecekaeT onmvMcaHHYI0 OKOJIO HETO OKPYXHOCThH B
Touke S, AC=8, AS=2+/5. Uemy paBeH yroa B u yemy paBeH paanyc OKpyKHOCTH?

2. a) B tpeyronpanke ABC Guccektpuca AD nenut cropony BC Ha otpesku BD=3 u DC=2. B
KakoM OTHoIIeHuu Ouccekrpuca AD nenut menuany BM?

0) B tpeyronbauke ABC Ouccekrpuca BK=V21, ona memut ctopony AC nHa otpe3kun AK=3,
KC=9. Yemy paBna miomaap Tpeyroibauka ABC?

3. Touka D nexut Ha cropone BC tpeyronsuuka ABC. Pagnycel okpyKHOCTEH, BIUCAHHBIX B
tpeyroabaukn ABD u ACD oaunakoBsl. Haiitu yron BAC, ecnu uzBectHo, uto AB=AD u
BD:CD=2:3.

10



7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU

a) [lnannpyemble pe3yabTaThbl 00yUeHHsI H OIIEHOYHbIE CPEICTBA /IJIs IPOBEIeHUs] MPOMEKYTOYHOH ATTeCTAIUN |
CTpyKTypHBII

AJIIEMEHT [TnanupyemMble pe3ynbTaThl 00y4eHUS OneHouHble CpeCTBA
KOMIETEHIINH

OIIK-1: cnioco0HOCTH HCNIOIB30BATH 0a30Bble 3HAHUS €CTECTBEHHbIX HAYK, MATEeMATHKH H HH(POPMATHKH, OCHOBHBIE (DAKTHI, KOHIEeNIMH, IPHHIMIIbI
TEOPHii, CBAI3AHHBIX C PUKJIAAHOH MATEeMAaTHKON U HH(POPMATHKOMI

3HaTh

OCHOBHBIC TCOPCTUYCCKHUC IIOJIOXKCHUA

U CITATIIINHEL,

(I)OpMYJ'II/IpOBKI/I u J0Ka3aTcCJIbCTBa

OCHOBHBIX T€OPEM JIUCIUTLINHBI;
METO/Ibl U IPUEMBI PEIICHUSI OCHOBHBIX 33124
IHUCLHIIIHHEL

1.
2.

H©O©oo~No O A

12.
13.

14.
15.

16.
17.
18.

0.

Ilepeuens meopemuueckux 60npocos K 3auémy

beckOHEYHOCTh MHOKECTBA HATYPAJIbHBIX YHCEI.

ITpocTeie u cocTaBHbIe yncia. TeopeMa 0 pa3inoKEHUU HATYpaJIbHOI'O YHMCIIA HA MPOCTHIE
MHOUTENH. (OCHOBHAs TeopeMa apu(PMETUKH HaTypabHBIX YHCEI)

OO0t mpU3HaK IeJIMMOCTH Ha HaTypaibHoe uncio (npusHak [lackans). [Ipusnaku
JEIAMOCTH.

HOJl u HOK. Anroputm EBxiinia

Manas Teopema @epma.

VYpaBHEHMsI IEPBOM CTENEHU C JBYMsI HEU3BECTHBIMU B LIEJIBIX YUCIIAX.

PaBHOCMIIBHOCTB ypaBHeHHH. OCHOBHBIE ONIPEAEIECHUS U TEOPEMBI.

PaBHOCMIIBHOCTH HEpaBeHCTB. OCHOBHBIE ONPEJEIICHUS U TEOPEMBI.

Cucremsl anredpanyeckux ypaBHeHUM. VX BUIbI U METO/IBI PEIICHUS.

Anrebpanueckue ypaBHeHUs. VX BUIBI M1 METO/IbI pEIIECHUS.

. PanmonanbHble HEpaBeHCTBAa. MeToa nHTEepBanoB. OCHOBHbBIE METO/ABI PELICHUS
KBaJIpaTHBIX HEPABEHCTB.

CucTemsbl 1 COBOKYITHOCTH PAallHOHATIBHBIX HEPABEHCTB C OJTHOW MTEPEMEHHOM.

Bbeimykiible ¥ HEBBINYKJIBIE MHOTOYTOJIbHMKM. CBOWCTBO JUaroHajledl BBITYKJIOTO
YETBIPEXYTOJIbHUKA.

VIuibl, CBA3aHHBIE C OKPYKHOCTBIO.

PanukanbHas oCh M paJuKaIbHBIA LIEHTP OKPYKHOCTEH. XapaKTEpUCTHYECKUE CBOMCTBA
OKPY’KHOCTH.

Bncannas u onvcaHHast OKPY»XHOCTH.

CooTHoIEHNs MEX 1y CTOPOHAMU U YIIIaMU TpeyroyibHUKa. OCHOBHBIE TEOPEMBI.
CooTHolIeHHe MeX Ay CTOPOHAMH U YIIIaMU YeThIpeXyroyibHuKa. TeopeMa KOCHHYCOB st
YEThIPEXYTOJIbHUKA.




CTpyKTypHBII
JIEMEHT
KOMIETEHIINH

[Tnanupyemsble pe3yabTaTbl 00ydeHUs

OneHouHble CpeCTBA

19.
20.
21.
22.

Teopema 0 TIOIIAAN YETHIPEXYTOJIBHUKOB.

IIpaBunpHBIE MHOTOYTOJIBHUKHU. VX mIOCTpOCHHME.

[TonsTre mnomanu. Ilnomaan npocTedMX MHOrOYTOJIbHUKOB.

[Inomany YeThIpeXyrojabHUKOB BIIMCAHHBIX B OKPYKHOCTb U OIMCAaHHBIX BOKPYT
OKPY’KHOCTH.

['eomeTpuueckue mpeodpa3zoBaHuUs.

[Tapannenorpamm, ero cBoicTBa U npu3Haku. Teopemsl Paneca u BapuHboHa.
XapakTepuCcTUIECKHEe CBOMCTBA MPSIMOYTOJIbHHKA, poMOa, KBaapara. Tpanenusi.
CuMMeTpHs YeTHIPEXYTOIbHUKOB U IPYTUX UTYD.

Teopema [Tudaropa u ee npuoKeHUS.

[Tpu3naku mo100Us TPEYrOJIbHUKOB (TPU OCHOBHBIX H JIPYTHE).

O0606menne Teopembl Darneca. 3ajaud Ha HAXOXKJEHUE OTHOIICHUN OTpe3KkoB. Teopembl
UYessl 1 MeHenast.

30. BzauMHoOe pacmooKeHue MPSMBIX U OKPYKHOCTEH.

23.
24,
25.
26.
27.
28.
29.

YMmeTs

— UHTEPIPETUPOBATH MOHATHS U YTBEPKIACHUS
TEOPHH,

— NPUMEHSTHh 3HAHWUS TEOPUHU TPU PEIICHUH
pa3IMYHBIX 3aJ1a4 JTUCIUILTHHBI U HEKOTOPBIX
€€ IPWIOKEHUH;

— KOPPEKTHO BBIpaXaTh U apryMEHTUPOBAHHO
00OCHOBBIBATh  TOJOXCHHS  MPEAMETHOMN
00J1aCTH 3HAHUSA,

— aHaJM3UPOBATH SIIEMEHTAPHYIO
MaTeMaTHKYy C TIO3UIIUI BBICIICH MaTeMaTHKH

Ilpumepnvle npaxmuueckue 3a0anus 011 3a4éma
1. Haiitu udpy X, npu KOTOpOI:

a) uncno 12X347X nenurcs Ha 8; 6) unciao HX793X4 nenutcs Ha 3.
2. Haiitu Bce natn3Haunble uncna Buga / LX1Y, nensmuecs na 45.

3. Jlokazats, uro Beipaxerne {1 + 1)(n+ 2)(n+ 3) npun € N nenurcs na 4.
4. IIpeo6pa3oBaTh JECATUUHYIO IEPUOAUYECKYIO IPOOb B OOBIKHOBEHHYIO:

a) 0,(222); ©6) 0,2(54).

5. lokaxxuTte, 4TO ApoOb HECOKpAaTHMa
sn+7 Z_a_1

a—— ,neN: 6)——,a€Z.
Snt+e a<—<d

6 .BuruncianTs 3HaueHNE BBIPpAXKCHUA:
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CTpyKTypHBII
JIEMEHT
KOMIETEHIINH

[Mnanupyembie pe3yabTaThl O0ydeHUs

OneHouHble CpeCTBA

_ 2/, — -z _
4-34/2 [l6—v35) — 's_3.8
) I —— 0) \}_:_4-1»,-'35 B) = 13_:_ —
(¥z-%sg) W6+ 335 L3+ z2)de-v2)
N4 —3V2) + 834 - 2442,
7. BeIUHCIUTE:
) =S =\ (| = = 1
a)('\-"1-—*.,'?—'\-"1-—1.,'?\]['*\-"1-—\;?—".,-"1-—*.,'?]_: B — t——;
. E 4 5—4/13 S54+4/1
= = = 1= — Jio R —
6)( 246 — 43 + 52— 28] - 36 = —+VZ+5
8. Pemuth HepaBeHCTBA METOJOM MHTEPBAJIOB!
29—x—x° 1 1 2 1-2x
a) Sx+2 ST B) x+1  xZ—x+1  x3+1’

. |
(2—axP(3x—5x+1x-3)* lugz (sin2x)+ |{}g] (—CDS.‘{']:E
6) <0 ) ;

(5—2x)8 (x—a)xB

9(3). /IBe OKpPY:KHOCTH paguycoB R, U R, BHELIHE KacarTcs B TOYKE A,

u o0e kacaroTcst npsamoil /: nepsast B Touke B, BTopas — B Touke C. Ilps-
mas BA mepecekaeT BTOPYIO OKPYKHOCTBL B Touke [ . J/lokaszaTs, 4TO

a) BC=2/RR,;
6) £ZBAC =90" n, cnenoBarensno, CD— auamerp.
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CTpyKTypHBII
JIEMEHT
KOMIETEHIINH

[Mnanupyembie pe3yabTaThl O0ydeHUs

OneHouHble CpeCTBA

10(6). a) Nuaronanu AC n BD tpaneuuun ABCD (BC|| AD, BC < AD)

NEePrNeHIUKYISIPHBI OOKOBBIM CcTOpOHaM. Jloka3aTk, YTO TParelHs PABHOOOKAs.

0) OTpe30oK, COenUHSIIOIINI CepearHbl OCHOBaHWA TpalelLuH, pa3zduBaer
Tpareur Ha JABEe, B KAXK/IYI U3 KOTOPhIX MOKHO BIHCATh OKPY>KHOCTb. J[O-
KazaThk, 94TO Tpalleliusi paBHOOOKAasA.

B) Touka O — UEHTP OKPY>KHOCTH, BIIMCAHHOH B Tpaneunuw ABCD . Jlo-
Ka>KUTe, 9YTO OOKOBBbIE€ CTOPOHBI BHJHBI U3 TOYKH (O MO OPAMBIM YIIIOM.
Haiiaurte paamyc BIMCAHHONH OKPYIKHOCTH, ecin OC =<2, OD =6 u
CD — GokoBasi CTOpOHA.

r) B Tpanemuu ¢ ocHoBaHusMu 7 U 17 1 OGOKOBBIMHU CTOpPOHaAMHU 8 u O,

HaWTH YO, NOJ KOTOPhIM [IEPECEKaAI0TCs MPOIOIKEeHHsI OOKOBBIX CTOPOH, U
HAWTU PACCTOSAHUE MEKIY CepPeIUHAMU OCHOBAHUWIMI.

Bnanets

—METO/IaMH U IPUEMaMH PEIICHUSI OCHOBHBIX
3a7a4 JUCLUIUIMHEL

—HaBbIKaMH pabOThI ¢ HanboJee YacTo
BCTPEYAIOITUMUCA 00BEKTaMHU dJIEMEHTAPHOU
MATEMATUKH,

—BO3MOKHOCTBIO MEKIUCHUTIIIMHAPHOTO
MPUMEHEHUS HEKOTOPBIX MOJOKESHHIA
JIACIUILINHEL,

—podeCCHOHATBHBIM S3BIKOM MPEIMETHON
001acTH 3HAHUS.

3aoanusa na pewenue 3a0au uz npogheccuonanbHoll 061acmu, KOMHIEKCHbIE 3A0AHUA:
1. Boluucnure i/g -2/9-4127 - ...

2,2 _ .
2. Jlana okpyxHocth X° +Y° =9.CocraBuTh ypaBHEHHE OKPYXHOCTH, MPOXOJAIICH uepes

Hayasio koopauHar, Touky A(1;0) u kacaromieicss JaHHOW OKPY>KHOCTH.
3.Pemuts ypaBHEHUE

(x+4) + (x +4)°%(x? —6)+ (x +4)* (x> =6) +...+ (x> =6) =0.
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0) Ilopsaaoxk mpoBeleHUs] MPOMEKYTOYHON aTTECTALMH, NMOKA3aTeJIWM M KPHUTEPHUH
OlleHUBAHMS:
CTyaeHThI CIAt0T 10 JUCHUIUIMHE B 4- M ceMecTpe 3a4eT (C OLEHKOi).
Kpumepuem ycnewnozo oceoenus npoepammol OUCYUNTUHDBL ABTISIOMCL:
- YMEHHUE UHTEPIIPETUPOBATH IOHATUSA U YTBEPKACHUA, IPUMEHATH K PELICHUIO 3a1a4
U3YYEHHYIO TEOPHIO;

- YCBOCHHEC MCTOJ0B U NPUEMOB PCIICHHA OCHOBHBIX 3a1a4 AUCHUIIIIMHBI, HpI/IO6peTeHI/I€
HaBBIKOB pa6OTBI ¢ HauboJee 4yacTo BCTPECHYAOIIUMHUCA 00BbeKTaMHU JUCHUITIIMHBI.

- 3HAHWE OCHOBHBIX TEOPETHUECKUX TOJIOKEHUH, (POPMYITHPOBOK ¥ IOKA3ATEIHCTB PsZla TEOPEM.

Kpurepuu onieHkH (B COOTBETCTBHH ¢ (POPMUPYEMBIMH KOMIIETCHITUSIMH U TUTAHUPYEMBIMH
pe3yibTaTaMu 00y4YeHUs):

— Ha OIIGHKy «OTJINYHO» — CTYIIGHT JOOJIDKCH ITOKa3aTb BI)ICOKI/II\/JI ypOBeHI) 3HaHHI>i HC
TOJIKO Ha YPOBHE BOCIIPOU3BEICHHS M OOBSICHEHHS WH(POPMAIMU, HO U WHTEIUICKTyaJbHbIC
HABBIKHU peIHeHI/ISI HpO6JIeM H 3ajJa4, HaXOXACHHU A YHI/IKaJH)HI)IX OTBCTOB K HpO6HeMaM, OLICHKHU "N
BBIHECCHHSI KDUTHUYECKUX CYXKIICHUIA,

— Ha OLIeHKy «XOpOHIO» — CTYIIGHT IOOJIDKCH ITOKasaTb 3HAHUA HE TOJBKO Ha ypOBHC
BOCHpOI/I3B€I[eHI/I$I n O6T)$ICHGHI/I$I I/IH(l)OpMaIII/II/I, HO U I/IHTGHHCKTyaHI)HBIe HABBIKHU peHIeHI/Iﬂ
npoOJIeM U 3a/1a4, HaXOXKICHHsI YHUKAJIBHBIX OTBETOB K IpodieMam;

— Ha OIICHKY «Y/JOBJIETBOPHUTEJIbHO» — CTYACHT JOJ/DKEH IMOKa3aTh 3HAHHWS HAa YPOBHE
BOCIIPOU3BEJICHHUS U OOBSCHCHUsT MHPOPMAIIUH, UHTEIUICKTYalbHbIC HABBIKH PELICHUS TPOCTHIX
3a/1a4;

— Ha OIICHKY «HeY/I0BJIETBOPUTEIBHO» — CTYJICHT HE MOXKET [T0Ka3aTh 3HAHUS HA YPOBHE
BOCHpOI/I3BeI[€HI/I$[ nu O6’I)$ICH€HI/I$I I/IH(i)OpMaHI/II/I, HC MOXKCT ITOKa3aTh I/IHTCJ'IJ'IGKTyaJ'IBHBIG HABBIKHN
pelIeHHs TPOCTHIX 3ajay.

8 YueOHo-MeTOqMYeCcKOe U HHGPOPMALMOHHOE o0ecTiedeHre TUCHUILTMHBI (MOIYJIsT)

a) OcHoBHas JUTEpaTypa:
1. M30panHble 3a7a4d M TEOPEMBI AJIEMEHTApHOW MaTeMaTuku. ['eomeTpus (cTepeoMeTrpusi):
Yuebnoe mocodme / Ilxmsapckwmit 1.0., Yennmos H.H., drmom WM., - 3-¢ wu3nm -
M..OU3MATIIUT, 2015. - 256 c.: ISBN 978-5-9221-1623-7 - Pexum pgoctyma:
http://znanium.com/catalog/product/854396
2. MaremaTuka. DieMeHTHI BbIcIIel MaTeMaTuku: yueOHuk: B 2 1. T. 1/ B.B. bapaymxkun, A.A.
[IpoxopreB. — Mocka: KYPC, HHUIL[ HUHDPA-M, 2019. — 304 c¢. — (Cpennee
npodeccuoHanbHOe oOpa3oBaHmue). - TexkcrT: DIIEKTPOHHBIN. - URL:
http://znanium.com/catalog/product/978660

0) /lomoJiHUTE IbHAS JIUTEpaTypa:
1. [ITab6amoBra, O.B. DnemMeHTapHas MaTeMaTHKa: TUIAHUMETPpUSA : y4ue0.- Mmeto. nmocodue / O.B.
[[TabamoBa. - 2-e u3., crep. - Mocksa : ®JIMHTA, 2015. - 132 c. - ISBN 978-5-9765-2464-4. -
Tekcr: oamextponnsii. - URL: http://znanium.com/catalog/product/1036973 - Tekcr
anekTpoHHbIi. - URL: http://znanium.com/catalog/product/1036973
2. Maremarnka. COOpHHK 3a/a4 10 yrIYOJIEHHOMY Kypcy [DJeKTpoHHBIH pecypc] : ydeOHO-
MeToaudeckoe mocobue / b.A. bynak [u np.] ; mox pen. M.B. ®egoroBa.—3-e u3a. (971.).—M. :
BUHOM. Jla6opatopust 3Hanmii, 2015.—329 c¢.— (BMK MI'Y-mkone).—ISBN 978-5-9963-
2885-7 - Pexxum noctyna: http://znanium.com/catalog/product/542352

B) MeTroauyecKkue yKa3zaHus:
1. Maremaruka B mpuMmepax u 3amadax. Y. 1 / Maiicens JL.U., Epmomunkuit A.A., MankeBud
N.1O. - Mu.:Beimmsiimas mkomna, 2014. - 356 c.: ISBN 978-985-06-2499-4 - Pexxum nocrtyna:
http://znanium.com/catalog/product/509699
2. Maremaruka B mpumepax u 3amadax. Y. 2 / Maiicens JI.U., Kanyruna M.A., JlamuanoBckas
M.B. - MH.:Bemmitmas mkomna, 2014. - 430 c.: ISBN 978-985-06-2500-7 - Pexxum moctyma:
http://znanium.com/catalog/product/509703



http://znanium.com/catalog/product/854396
http://znanium.com/catalog/product/978660
http://znanium.com/catalog/product/1036973
http://znanium.com/catalog/product/542352
http://znanium.com/catalog/product/509699
http://znanium.com/catalog/product/509703

r) Ilporpammuoe o0ecnneuenne u UHTEpHET-pecypcehI:

[TporpammHoe obecrieueHrE

Hanmenoanme 110 Ne norosopa CpoK AeHCTBUS JINICH3UH
MS Windows 7 J-757-17 ot 27.06.2017 27.07.2018
J1-1227 ot 8.10.2018 11.10.2021
7zip CBoboaHO Beccpouno
pacopoCTpaHsIeMOe
MS Office 2007 Ne 135 ot Beccpouro
17.09.2007
cBO0OOTHO
FAR Manager pacnipoctpassiemoe I10 OecCpovYHO

HuTepHeT-pecypcesl:

1. Me)I(,I[YHapOI[Ha}I HAaYKOMCTPHUYICCKAA pe(bepaTHBHa;I U TIOJHOTEKCTOBasg Oasa JaHHBIX
HayuHbIX u3nanuii «Web of science» . — URL: http://webofscience.com
2. HaI_II/IOHaJ'IBHaH I/IH(bOpMaI_II/IOHHO-aHaJ'II/ITI/I‘IeCKa}I cucreMa — Pocculickuii HHJCKC HAYYHOI'O

mutupoBanus (PMHL). - — URL: http://elibrary.ru/project_rick.asp.
3. ITouckonas cucrema Axanemus Google (Google Scholar). - — URL: http://scholar.google.ru/.

4.  DIEKTpOHHBIE  PECYpCHI

OuOIUOTEKU

MITY wum. TI'.M. Hocosa. - URL:

http://magtu.ru:8085/marcweb2/Default.asp

9 MaTtepHaJIbHO-TeXHHYECKOE ofecriedyeHrue TUCHHILTHHBI (MOITYJIsI)

MaTepI/IaJILHO'TeXHI/I‘{eCKOC obecrnieucHue JAUCIHUITIIIMHBI BKIIFOYACT!:

Tun u Ha3Banue AyIUTOPUHA

OcHaleHue ayuTopun

VY4eOHble ayAUTOpUH IS
MIPOBE/ICHUS 3aHATUH JIEKIIHOHHOTO
TUTIA

MynbTUMEaNiITHBIE CPEACTBA XPAHEHHUS, IEpEAAUYnd U
npeJcTaBiIeHNs HHPOPMALUU

VY4eOHble ayAUTOPUH IS
MPOBEJICHUS TPAKTUYECKHUX
3aHATHUM, TPYIIIOBBIX U
VHIUBUYAIbHBIX KOHCYJIbTALIHM,
TEKYILETO KOHTPOJIS U
MIPOMEXYTOUYHOU ATTECTAUH

Jlocka, MyJIbTUMETMMHBIN TPOEKTOP, FKpaH. Komruieke
TECTOBBIX 3aJaHUN I IPOBEICHUS IIPOMEXYTOYHBIX U
PYOEKHBIX KOHTPOJIEH

[Tomerienue U1t XpaHEeHUS U
poUIaKTUYECKOTO
00CITy’)KUBaHUs y4eOHOT O
000pyTOBaHUS

[Hxadw! 171 XpaHeHUs: y4eOHO-METOANIECKOMN
JIOKYMEHTAIMU, y4eOHO-HATJISAIHBIX TOCOOMA 1 y4eOHOTO
obopynoBaHus

IlomMmenienus 111 caMOCTOSTEILHOMN
paboThl 00YJArOIITXCS

[Tepconanbuble kKoMIbIOTepHI ¢ makerom MS Office n
BbIX0ZIOM B IHTEpHET U ¢ JOCTYIIOM B AJIEKTPOHHYIO
MH(OPMAIOHHO-00pa30BaTENbHYIO Cpely YHUBEPCUTETA
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