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MecTo IMCHMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMsl

Jucnunimna «OneMeHTapHas MaTeMaTHKa» OTHOCUTCS K JUCIMIUIMHAM 00s3aTelbHOU
gactu bioka 1. Hucnwmmuuael (Moxymu) IIpeaqMeTHO-METOIUYECKOrO0 MOIYJsS MO MPOQUITIO
«MaremaTuka» yueOHOro IUIaHa OCHOBHOW MpodecCHOHANbHONH 00pa30BaTEIbHON MPOTrpamMMbl
BBICIIETO OOpa3oBaHMs — MPOrpaMMbl OakanaBpuara IO HamlpaBieHUI0 moarotoBku 44.03.05
[Tenarorndyeckoe oopazoBanue (¢ AByMs NMPOGUIIMHU MOJITOTOBKH), HAITPaBICHHOCTH (TTPO(HIIb)
oOpa3oBatenbHO porpamMmMbl «Dusnka. MaTeMaTikay, O4HON GOpPMBI 00ydeHUsI.

JucuumiuHa omnupaercs Ha pe3yabTaTbl oOyueHusi, CQGOpPMUPOBAHHBIE B paMKax
MIKOJBHOTO  Kypca  MaTeMaTUKW  WJIM  COOTBETCTBYIOIIMX  JHCHUIUIMH  CPEIHEro
npoecCuoHaNbHOr0 00pa30BaHUsA, a TaKXkKe psAga AUCUUIUIMH Y4eOHOrO IUIaHa, M3YyYEHHBIX
oOyuaromumucs B 1-6 cemectpax: AunreOpa, 'eomerpus, MaremaTuyeckuii aHaus.

Pe3ynbrarhl M3ydeHHs NUCUUIUIMHBI SIBISIOTCS OCHOBOW ISl M3YYEHUS AUCUUIUIMH U
NPOXOXKICHHUS TPAKTHK: Y4eOHas O3HAaKOMHTENbHAs MpakTHKa 1o mpodmio Maremaruka
[TpousBoacTBeHHAas (Megaroruyeckas) mpakTHKa.

IlepeueHsb MIAHHPYEMBIX pe3yJbTAaTOB 00y4yeHHs1 (00pa3oBaTelbHBIX Pe3yJIbTATOB)
10 JMCUHUIINHE
LeJibi0 OCBOCHUS JAUCHUILIMHBI «DJIEMEHTapHAs MaTEeMaTHKa» CHCTEMaTHU3UPOBATh, 000OIIUTH
CUCTEMY 3HAaHUU MO IIKOJIBHOMY KYpCY MaTeMaTHKH, a TaKyKe MOMOJHUTh 3TH 3HAHHUS HOBBIMU
¢dakramu.  M3ydeHme  JaHHOTO  Kypca  JOJDKHO  CIIOCOOCTBOBATH  TOATOTOBKE
KBIM(ULIMPOBAHHOTO YYUTEIs] MaTEeMAaTUKH, BJIAJICIOLIETO OCHOBHBIMH METOJAMHU pPELICHUs
pa3IMYHBIX TUIIOB MaTEMAaTHYECKHX 33]a4, 3HAIOMIETO TEOPETUIECKIE OCHOBBI Kypca IIKOJIBLHON

MAaTCMAaTUKH.

3ajgavell OCBOCHHMS AMCIUIUIMHBI SBISAETCS (DOPMUPOBAHHE Yy CTYAEHTa LEIOCTHOTO

MpCaACTaBJICHUA 00 OCHOBHBIX MCTOJaxX PpPCIICHUA

3aJad BHGMCHTapHOﬁ MaTEMAaTUKU,

chopMHpPOBATh TOTOBHOCTh OYyIyIIETO YYUTENs MAaTeMAaTUKU K d(PPEKTUBHOMY MPEMOAABAHUIO
IPOINEeIeBTUUECKOro, 6a30BOro U NpOQHIBLHBIX KYPCOB 110 MPEAMETY.

B pesynbprare ocBOeHHs NMporpaMMbl OakalaBpuaTa OOYYAIOIIUIICS JOJDKEH OBJIAJCTh
CIIEAYIOIIMMHU pe3yjibTaTaMH OOY4YeHHs M0 JUCLUIUIMHE «DJeMEeHTapHas MaTeMaTuka (B

TalJume

MpeaAcCTaBJIICHO

COOTHECCHHUCEC

00pa30BaTENbHBIX  PE3YIbTATOB

AUCHUIUIMHE C MHAUKATOpAMU NOCTUIKCHUSA KOMHGTGHHHI’I):

oOy4eHus: 1o

Kommerenmus u
WHIUKATOPHI €
JOCTHKCHUS B
IUCLHUILINHE

OO6pazoBatenbHbIe Pe3yIbTaThl AUCIUTITMHBI
(aTansl HopMUPOBAHUS AUCITUTUIIHHBI)

3HACT

yMeeT

BJIagcCT

VK-1.2. Ilpumensier

OP-1 meTonast

OP-2 npumeHATh

OP-3 HaBbIKaMu

jgorudeckue Gopmsl 1 KPUTHUYECKOIO CUCTEMHBIHN MOJXO0A pedaexcuu no

IpOIEeTypHhl, CIIOCOOCH | aHaNM3a U CUHTE3a JUISL pEILIEHUs HOBOAY

K pedaekcuu mo nHpopmauu MOCTABJIECHHBIX 33/1a4 | COOCTBEHHOU U

MOBOAY COOCTBEHHOU U qyKOM

qy>KOW MBICIIUTETBHON MBICITUTEIIbHOMN

JESITEIBHOCTH. JESITEIBHOCTH
[IK-1.1. 3naer OP-4 ponb 1 MecTo OP-5 ocymectBisate | OP-6 neiictBuem
CTPYKTYpPY, COCTaB U MaTeMaTHKH B o01iei | oroop yueOHoro MIPOEKTUPOBAHUS
JMJTAaKTHYECKUe KapTHHE HAy4YHOTO COJIep KaHUs JJIS €70 | pa3iMyHbIX opm
€IMHUIIBI 3HAHMUS, peanusaiuu B y4eOHBIX 3aHATHH,
IIpEeIMETHON CTPYKTYpY, COCTaB M | pa3iIMyHbIX opMax | HAaBBIKOM
o0nactu TUIaKTHYECKHE oOyueHus B MIPUMEHEHHS
(mpenosaBaeMoro €IMHULIBI COOTBETCTBHUH C Ppa3IMYHBIX
IpeMeTa). coJiepKaHus COBPEMEHHBIMH METOJI0B, IPUEMOB
[IK-1.2. Ymeer LIKOJIBHOTO Kypca TpeOOBaHUSAMH K U TEXHOJIOTUH B
OCYIIECTBISITH OTOOP | MATEMAaTHKH. 00pa30BaHUIo. o0y4eHuu




y4eOHOT0 MaTeMaTHKe.
COJIep KaHUs IJIS €TO
peau3aiuu B
pa3nu4HbIX hopmax
oOy4eHus B
COOTBETCTBHUH C
TpeOOBaHUSIMH
dI'OC OO.
[1K-3.1. Braneer OP-7 OP-8 OP-8
criocobamu XapaKTEPUCTHKY OKa3bIBaTh HaBBIKAMHU
UHTETpauu JTUYHOCTHBIX, MEearoru4ecKyo OpraHu3ay 1
y4eOHBIX TPEAMETOB MPEIMETHBIX U MOJIICPIKKY IPOBEICHUS
JUIS OpraHu3aluu MeTanpeaMeTHBIX oOyuaromumcs B 3aHSITHIA C
pa3BuBaroIIeH pe3yabTaToB B 3aBHCUMOCTH OT UX UCTIOJIb30BaHUEM
yueOHOU KOHTEKCTE O0y4eHHusi | 00pa3oBaTeIbHBIX BO3MOXKHOCTEH
JeSTEeITbHOCTH MaTeMaTHKe; pe3yIbTaTOB; o0pa3zoBaTenbHON
(uccnenoBaTeNbCKOM, | OCOOEHHOCTH OpraHU30BBIBATH CpeIbI IS
IIPOEKTHOM, HUHTETPaLu yueOHBbII IpoLecc ¢ JOCTHIKEHUSA
TPYMIOBOH U 1Ip.). y4eOHBIX MPEMETOB | HCIOIb30BAaHHEM 00pa3oBaTeNbHBIX
JUISL OpTaHU3AIH BO3MOXXHOCTEH pe3yabTaTOB U
Pa3HBIX CIIOCOOOB o0OpasoBarenbHON obecrieueHus
y4eOHO Cpebl JUIsl pa3BUTHS | KauecTBa yueOHO-
JeSITEIbHOCTH. UHTEpeca K BOCIHTATEIHHOTO
IpeaMEeTy B paMKax nporecca
YPOUHOI1 1 CpeacTBaMu
BHEYPOUHOU MAaTEMATUKH.
JIESITEIbHOCTH.

1. O0beM IMCHMIUIMHBI B 324eTHBIX €IUHUIAX ¢ YKA3aHHEM KOJIMYeCTBAa aKaJeMHYeCKNX
4acoB, BbIJEJEHHBbIX HA KOHTAKTHYIO padoTy 00ydamommxcs ¢ npemnoaasareneM (mo
BH/1aM y4eOHBIX 3aHATHI) X HA CAMOCTOSITEIbHYIO PadoTy 00y4aromuxcs

YueOHbIC 3aHATHS
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7 3 108 18 30 33 2 27 10 DK3aMeH
8 4 144 24 40 53 3 27 14 DK3aMeH
9 3 108 18 30 33 2 27 10 DK3aMeH
Hroro 10 360 60 100 119 7 81 34

2. CopaepxaHue QUCHMILUIMHBI, CTPYKTYPHPOBAHHOE MO TeMaM (pa3ieiaM) ¢ yKa3aHHeM
OTBCACHHOI'0 HA HUX KOJIHUYECTBA aKAAEMHUYECCKHUX YaCoB U BU/10B y‘lCﬁHI)IX 3aHATHH

3.1. Ykazanue mem (pazoenos) u omeedeHH020 HA HUX KOIUUECMEA AKAOEMUYECKUX UACO8 U

6U0086 YUeOHbIX 3aHAMUIL




OpraHu3ay 00yueHHs

KonnyectBo wacoB 1o ¢dopmam

HaumenoBanue pasnena u tem

Ulek1r. 3aHATHS
UTa6. 3ausaTus
[IpakT. 3aHATUS

Camocr. pabota

7 cemecTp
Apudmeruxa. UccienoBanne pyHKuuii 31eMEeHTAPHBIMU METOAAMH

Teopus qeIUMOCTH. 4 - 6
Teopema o0 pnenenun ¢ octaTkoM.  OTHoIIeHHE
nenumoct U ero  cpoiictea. HOJI, HOK, anroputm
EBximmna. B3anmuo npocteie uncia. [IpocTsie 1 cocTaBHbIE
qHca. CnocoObl MIPOBEPKU MPOCTOTHI YHCIIa.
beckoHedHoCTh MHOXECTBa TPOCThIX uuced. OCHOBHOE
CBOWMCTBO IPOCTOTO YHca. OcHoBHas TeopeMa
apudMeTuku. PaznuyHble MyTH TOCTPOCHUS TEOPUH
JIEIMMOCTH MHOJKECTBA IebIX yncell. bunom HprotoHa.

[Ipumenenue anroputma EBKiIMIa i [TOMCKA YACTHOTO 2 - 4
peicHu.

Heonpenenénusle ypaBHEHUs NEPBOM CTENEHU c

MHOTUMHU TIepeMeHHBIMH. HeKoTopble CIoco0bl perieHus

HEONPENENEHHbIX  YpPAaBHEHUW  BBICHIMX  CTEMEHEM:

UCIIOJIb30BAaHUE  JEIMMOCTH, HCIIOIb30BAHHE CBOWCTB

MPOCTBIX YHCEJ, METOJ| CIyCKa

DJileMeHTapHbIe QYHKIIUU 4 4
(TuHelHas, KBaJIpaTUyHasl, MOKa3aTeNbHas, -
norapudmMuyueckasi, TPUTOHOMETPHUECKHE), MX CBOMCTBA,
rpapuku. OOpatnbie ¢yHkiuu. [loctpoenue rpadukos
CIIOYKHBIX byHKINH, METOAAMH 3JIEMEHTapHOMN
MaTeMaTHKH.

UccnenoBanne QyHKIHUN DIIEMEHTAPHBIMU METOIAMH. 2 - 4
[IpeoOpa3oBanus U MOCTPOEHHUE IPAPUKOB PIEMEHTAPHBIX

GyHKLIUH.

TekcToBble 3a7aun 2 - 4
Knaccugukanus 3agay no cnocodam pemieHus. 3ajadd Ha
COCTABJICHUE YPaBHEHHI, HEPABEHCTB, CUCTEM YPaBHEHHU
Y HEPaBEHCTB.

Jloka3aTeabCTBO HEPABEHCTB
Bunpl HepaBeHCTB W OCHOBHBIE CIOCOOBI JOKa3aTeIbCTBA 2 - 4
HEPaBEHCTB.

ITocnenoBaTenbHOCTH U IPOTPECCUN 2 - 4
Apudmernueckass U TeOMETpUYECKass  IPOrPEecCHu:
OTIpeieNIeHus], XapaKTepPUCTUUECKUE CBOMCTBA, (hOpMYJIbI T~
Ooro 4Yja€Ha, CYMMbI II-IICPBBIX YJIICHOB. 3a)1aq1/1 Ha
IIPOrpeccuu
Bo3BpaTHble 0CI€10BATENBHOCTH.

Hroro no 7 cemectpy 18 - 30

33




8 cemecTp
Auredpa: TO:K/1eCcTBa, YyDABHEHHS 1 HEPABEHCTBA, cUcTeMbl. Tpuronomerpust

TO)KIIGCTBGHHBIC HDGO6D&3OB&HI/ISI anre6panquKHx

BBIPOKCHHU I - - 4
DOnemMeHTapHbie  (QYHKIMU:  OMpEJICIICHUs, CBOMCTBA,
rpadukH.
ToxaecTBEeHHBIE npeoOpa3oBaHUs paIoHaIbHBIX,

UPPALMOHATIbHBIX BBIPAKECHUH.

OO0m1as Teopusi ypaBHEeHUM (HEPABEHCTB) U MX CUCTEM
TeopeMbl PaBHOCWJIBHOCTH, OOINME METOJbI pemeHus | 2 - 4
YpaBHEHUH, HEPABEHCTB, CHCTEM. PanmonanbsHbie
ypaBHEHHUS, HEPAaBEHCTBA M X CHCTEMBI.

YpaBHEHUs ¥ HEPABEHCTBA, COJIEPKALITNE IEPEMEHHYIO 110
3HAKOM MOJIYJIS.

Omnpenenenue, reoMeTpuuecKas HHTEpIIpeTalysi, CBOCTBa
Monynsa. YpaBHEHUS M  HEPAaBEHCTBA, COJEpKaIlue 9
NEPEMEHHYI0 IO/l 3HAaKOM MOJYJ, UX CHCTEMBI.
[Toctpoenue  rpadukoB  (QYHKIMH,  aHATUTHYECKHE
BBIPQXEHUSI KOTOPBIX CcoOJepXaT Moayib. Pemenue
ypaBHEHUI U HEPABEHCTB , COACPIKAILIUX MapaMeTp.

WppainmoHajibHble YpaBHEHUsI U HEPABEHCTBA.
Teopembl paBHOCHIBHOCTH. OCHOBHBIE CIIOCOOBI pemlieHus | 2 - 4
UPPALMOHATIbHBIX YPABHEHUM, HEPAaBEHCTB U UX CUCTEM.

[TokazarenbHble U TOrapuMUIECKHE YPABHEHHUS,
HEpaBEHCTBA. 2 - 4

Onpenenenue, cBoiictBa mnorapudmon. OrmnpenencHus,
CBOICTBa, rpauku NoOKa3aTeJbHONM U JorapupMu4ecKon

GbyHKITHIA. Tox1ecTBEeHHbIE npeoOpa3oBaHUs
MOKa3aTeNbHBIX W JIOTApU(PMUYECKUX  BBIPAKCHHII.
IToka3zaTenbHbIe, norapudmuueckue ypaBHEHUS,
HEPaBEHCTBA U UX CUCTEMBI.
Tpuronomerpwus.
[IpeoOpazoBaHre  TPUTOHOMETPUYCCKUX  BBIpOKEHUH, | 2 - 4

JI0Ka3aTeNIbCTBO TOXKIECTB U HEPAaBEHCTB. ['eomeTpruueckue
UHTEpIpeTanuu GopMyIl ciaoxeHus. TpUroHOMeTprUuecKue
TOXJIECTBA U HEPABEHCTBA JJIs YTIIOB TPEYIOJbHHUKA.

Tpuronomerpuyeckue (GyHKIUU: OMpEENICHUs, CBOICTBA,
rpa¢uku. TpuroHoMeTpuueckue ypaBHEHMs, HEpaBeHCTBa | 4 - 4
U UX cucTeMbl. PelleHne ypaBHEHHH M HEpPAaBEHCTB
COJIeprKalIiX apaMerp.

OOpatHble TpUrOHOMETpUYEeCKHe (YHKLIMHU: orpeneneHus, | 4 4
CBOIiCcTBa, rpaduku. -

[TpeoOpazoBaHre BBIPpAKCHUM, COJICpXKAIIUX  OOpaTHbIe | 2 4
TPUTOHOMETPHYECKHE byHKIUY; JIOKa3aTeNbCTBO -
TOXKJICCTB.

VYpaBHeHHsI U HEpPaBEHCTBA, cojepxkaliue oOpaTHbIE
Tpuronomerpuueckue ¢yHkuuu. Cucrembl ypaBHeHMH u | 4 - 4
HEpaBeHCTB ¢ apKyHkuusmu. Pemienue ypaBHEHHH H
HEPAaBEHCTB COACPKALIUX [TapAMETP.




Htoro no 8 cemecTpy

24

40

53

9 cemecTp

IInanumerpus. Ctepeomer

pusi.

AKCHOMBI aOCOJIIOTHOM TeOMETpPUU M CIIEACTBUS M3 HUX.
OcHOBHbIE IOHATHS [IJIAHUMETPHUH.

TpeyroabHUKKN: METPUUECKUE OTHOILEHUS B TPEYTOJIbHUKE.
[Tnomane tpeyroiasHuka. Teopemsl Crioapra, Yessl,
Memnenasi.

quBIDGXVI‘OJIBHI/IKI/IZ MeTpI/I‘-IeCKI/Ie OTHOIIICHUA B
yeTeIpexyroipHukax. [lmomanu miockux ¢uryp. Teopema
IITonemesd.

OkpyxHOCTb. lleHTpanbHble, BMNHCAHHBIE YIJbl. YTJIbI
MEXIYy XOpJaMH, CEKYLIEH U KacaTeIbHON K OKPYKHOCTH.
Brmmcanneie n OITMCaHHbBIE MHOT'OYTOJIbHUKH.
BueBnucanHbie OKPYKHOCTH.

FGOMeTpI/ILIeCKI/Ie IMOCTPOCHUA Ha IIJIOCKOCTH.

AKCHOMBI CTEpEOMETPUH. OcHOBHBIE HOHATUS
cTepeoMeTpuu. BzanMHOEe pacnosiokeHHe NpsMbIX U
IUIOCKOCTEH B IPOCTPAHCTBE.

Muororpanseie yrael. Teopema KOCHHYCOB M Teopema
CHUHYCOB Ul TPEXIpaHHbIX yrioB. IIpu3Haku paBeHCTBa
TpexrpaHHbix yrioB. Heobxogummoe u  J1ocTaToyHOE
YCIIOBHE CYHIECTBOBAHHUS TPEXTPAHHOIO yria.

MHOFOFDaHHI/IKI/I, nx cBoicrBa. CeueHue BBIITYKJIBIX
MHOT'OT'PaHHUKOB. HOBerHOCTI/I n 00BEMBI
MHOTI'OT'PpaHHUKOB.

Tena Bpaienus, ux cpoiictsa. [loBepxHoCcTH U 00BEMBI TEIN
BpAalICHUS.

KOM6I/IHaI_[I/II/I reoOMCTPHUYICCKUX TECJI.

HToro mo 9cemectpy

18

30

33

3.2.Kpamkoe onucanue cooepicanus mem (pazoenos) OUCUUNIUHDL

Cemecmp 7

Apudmernxa.

TeopI/I}I ACITNMOCTH. TeopeMa O ACJIICHHNHU C OCTAaTKOM.
yucaa. CrmocoOsl MMPOBEPKHU IMPOCTOTHI YHCJIA. beckoHEeUHOCTEP MHOXKECTBA

IIOCTPOEHUsT TEOPHUH JACIMMOCTU MHOXKECTBA LENbIX ynucesl. bunoMm HeroToHa.
[Ipumenenne anroput™ma EBKinia 111 MMOMCKA YaCTHOTO PELLICHUS.

HccnegoBanue d)VHKHI/Iﬁ QJICMCHTApPHBIMHU METOJAaMMU.

OTHolIEHNE AETUMOCTH U
ceorctea. HO/I, HOK, anroputm EBximmpa. Bzanmuo npocteie uncna. [Ipoctele u cocTaBHbIE
IIPOCTBIX YHCEN.
OcHoBHOE CcBOMCTBO mpoctoro uyucina. OcHOBHas TeopeMa apupMmeTHKu. Paznuynble myTu

€ro




DOnemeHTapHble (DYHKUMW: JUHEWHAs, KBaJpaTUYHAs, I[OKa3aTelabHas, JorapupmMudeckas,
TPUTOHOMETPUYECKHE; HUX CBOMCTBa, Trpaduku. OOparHsie (yHkiuu. I[loctpoenue rpadukos
CIIOKHBIX (PYHKIIHIA, METOJJAMH dJIEMEHTAPHON MaTeMaTHKHU.
TexctoBble 3amaun. Kiaccudukauus 3agad mo crmoco0aM pelieHus. 3aJadyd Ha COCTaBJICHHE
YpaBHEHUH, HEPABEHCTB, CUCTEM YPAaBHEHHI U HEPABEHCTB.
Jloka3aTenbCTBO HEpPAaBEHCTB. BuHIbl HEpPaBEeHCTB M OCHOBHBIE CIOCOOBI JI0OKA3aTelbCTBA
HEPABEHCTB.
[TocnenoBarenpbHOCTH U mporpeccuu. Apudmernyeckass W TIeOMETpUYECKas IPOTrPECCHU:
OTIpeJIeJIEHUs], XapaKTePUCTUIECKUE CBOICTBA, (POPMYIIBI IT-0T0 YjeHa, CyMMBI M-TIEPBBIX YICHOB.
3ajaun Ha IPOrPECCHH.

Cemecmp 8
Anrebpa: TOXXJECTBa, YPaBHEHUS U HEPABEHCTBA, CUCTEMBI.
Anrebpanyeckue, palliOHaJIbHbIE, UPPALIMOHAIbHBIE YPABHEHUS U HEPABEHCTBA.
VYpaBHEHHUs 1 HEPABEHCTBA, COAEPIKAIME IEPEMEHHYIO ITO/] 3HAKOM MOAYJIS.
[Toka3zarenbHble, JOrapuPMHUUECKUE YpaBHEHHS 1 HEPABEHCTBA.
Tpuronomerpus.
[IpeoOpa3oBanne TPUTOHOMETPUYECKUX BBIPAKECHUH, JOKA3aTENbCTBO TOXKIECTB. MHTEprpeTanus
dbopMyn cnoxkeHusi. TPUrOHOMETPUUYECKUE TOXKIECTBA M HEPABEHCTBA NJISl YIJIOB TPEYrOJIbHUKA.
TpuronomeTpuuecke ypaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI.
OO6patHbie TpUrOHOMETpUYECKUE (QYHKIIMH: ONPEIeIeHUs], CBOICTBA, rpaduKu.
[IpeoOpa3oBanre  BBIpQKCHHA €  OOpPAaTHBIMH  TPUTOHOMETPUYECKUMH  (YHKIIHSIMH,
JI0Ka3aTeNIbCTBO TOXKJECTB. YPABHEHHUS M HEPABEHCTBA C OOpaTHBIMU TPUTOHOMETPUUYECKHUMHU

GbyHKIHAMU.

Cemecmp 9
[InanumMerpusi.
AKCHOMBI a0COTIOTHOM reOMETpHUH U clieicTBUE U3 HUX. OCHOBHBIE INIAHUMETPUUYECKUE MTOHSTHUS.
TpeyronpHuKU. MeTprueckre OTHOLIEHUS B TpeyrojabHUKE. [Inonans Tpeyronsauka. Teopemsl
Crroapra, UeBsl, MeHenasi.
UYeTblpexyroJbHUKH. MeTpudecKkue OTHOLIECHHs B YETBIPEXYroJbHHKaX. [lmomaau miockux
¢buryp.
OxpyxkHocTb. lleHTpanbpHble, BNHCAaHHBIE YIJbl. YTIbl MEXAY XOpAaMH, CEKyIIUMHUCA U
KacaTeJIbHBIMU.
Bnucannbie u onucaHHble MHOTOYTOJIBHUKHU. Teopema IItonemest.
BueBnucaHHbIE OKPYKHOCTH.
['eomeTprueckne MoCTpOEHUs HA INIOCKOCTH.
Crepeomerpus.
B3anMHOe pacrionokeHue npsMbBIX M IIOCKOCTEW. IlapayienbHOCTH NMPSMBIX B IIPOCTPAHCTBE.
[TapamienbHOCTh IPSIMON U INIOCKOCTH. [1apainiebHOCTh MII0CKOCTEM.
IlepneHquKyISIpPHOCTD NPSIMBIX B IPOCTpaHCTBE. llepneHauKyIapHOCTh NPSAMONW M IUIOCKOCTH.
[lepnienaukynapHoCcTh IUIOCKOCTEN. Teopema o Tpex mnepneHaukyndpax. CKpeluBaromuecs
psIMbIE.
MHororpanssle yribl. TeopeMbl KOCHHYCOB M CHHYCOB JUIsl TPEXI'PaHHBIX yrioB. IIpusnaku
paBeHCTBa TpexTpaHHbIX YrioB. HeoOxoaumoe M J0CTaTOUHBIE YCIOBHUS CYIIECTBOBAaHUS
TPEXTPaHHBIX YIJIOB.
MHororpaHHukH, ux cBoiicTBa. CeueHHs BBIMYKIIBIX MHOTOIpaHHUKOB. [loBepXHOCTH U 00BEMBI
MHororpanHukoB. [Ipunnun Kasansepu. @opmyna CumicoHa.
Tena Bpamienus. [loBepxHOCTH 1 0OBbEMBI TEJ BpaLLIEHUS.
KomOunamu reomerpuueckux Teia. HeoOxoaumble M JOCTaTOYHBIE YCIOBHUS «BIUCYEMOCTH
cdepbl B MHOTOTpaHHMKH, Tesa BpauieHus. HeoOxoaumble U 10CTaTOYHBIE YCIOBUS TOTO, YTO
OKOJIO MHOTOI'PaHHHMKOB U TeJ BPAILIEHHUsI MOKHO ONHUcaTh chepy




4.1lepeyeHb Yy4eOHO-METOAUYECKOr0 o0ecredeHUs JJIsi CAMOCTOATEJBbHOH pPadoThl
00y4arommxcs 1o JUCHUILINHE

CamocrosTenbHas paboTa CTyJIEHTOB SBIAETCS 0c000i (hopMO OpraHu3a yaeOHOTo
nporecca, MPEACTABISIOMAs CO00H  IUTAaHUPYeMylo, TI03HABAaTENbHO, OPraHU3alUOHHO U
MCTOANYCCKH HaIpaBKICMYIO ACATCIBHOCTL CTYACHTOB, OPUCHTHPOBAHHYIO Ha HOOCTHUKCHHC
KOHKPETHOTO  pe3ysibTara, OCYLICCTBISIEMyI0O ©0€3 TpsMOH  IOMOIIM  IPENO/aBATElIs.
CamocrosTenbHas padoTa CTYAEHTOB SIBISETCS COCTaBHOM 4acThi0 y4eOHOUW paboThl U MMEeT
IeJIbI0 3aKpeIUIeHHE M yIriIyOJIeHHEe MOJyYeHHBIX 3HAHWH W HABBIKOB, TIOMCK M NPUOOpETEeHUE
HOBBIX 3HaHHﬁ, a TaKXKC BBIIIOJIHCHHUC y‘Ie6HBIX 3a[[aHPII>i, IMOATOTOBKY K NPCACTOAIINM 3aHATHAM
U OK3aMeHy. 3aJaHus JUIi CaMOCTOSITENBHOW pPabOThl NPEeNycMaTpPHBAIOT HCIIOIB30BAHHUE
HEOOXOJUMBIX TEPMHHOB W TMOHATHH 1O mpobiemaruke Kypca. OHHM HaleIMBAalOT Ha
NPaKTHYECKYI0 paboTy MO MPUMEHEHHIO M3Y4aeMOro MaTepHaja, MOUCK OMOImorpaduueckoro
MarcpHraia v 3JICKTPOHHBIX UCTOYHUKOB HH(bOpMaI_II/II/I, HUITIOCTPATUBHBIX MAaTCPHUAJIOB. 3aI[aHI/I$I
[0 CaMOCTOSITENIEHOW paboTe IaroTcs MO TeMaM, KOTOpble TPeOyIOT JONOJHUTEIHHOM
popaboTKH.

OO0umii 00beM C€aMOCTOATENBHOM pPabOThl CTYAEHTOB IO AMCLUIUIMHE BKJIIOYAET
AyJUTOPHYIO U BHEAYJAUTOPHYIO CAMOCTOATEIBHYIO paOOTy CTYICHTOB B TEUECHHE CEMECTPA.

AynuTopHas caMoCToATeNbHas paboTa OCYIECTBISETCS B (YOpPME BBITIOIHEHHS TECTOBBIX
3aﬂaHHﬁ, IMUCbMCHHBIX HPOBCPOYHBIX pa60T 10 JUCHUIIIINHE. AYZII/ITOpHaSI CaMOCTOATCIIbHAA
pabota obecrieueHa 6a30i TECTOBBIX MaTEPUANIOB, Keiic-3a1a4 10 pa3jesaM JUCIUILIHHEL

[Tpumep camocTosTENEHOM paboTHI (7 cemecTp)
Apudmernka
1. OTGH " CbIH PpCHIMJIM IOMCPUTH IIaraMu pacCCTOAHUC MCKAY ABYMS ACPCBBAMU, HJIA YCTO
OTOILUIM OJJHOBPEMEHHO OT OJIHOTO M TOro e jaepesa. [[nuna mara orua — 70 cM, cblHa —
56 cm. Hatitu PACCTOAHNUEC MCKAY 3TUMU ACPEBbAMU, CCIIM U3BECTHO, YTO CJICABI UX COBIIAJIN
10 pa3, npuuém B MOCIEAHUN pa3 POBHO y BTOPOIO JepeBa.

2. Jlokazate, yto HO/l(n,, n,) - HOK(n,, n,) = n; - n..
3. HaiiTu nBy3HayHOE YKCIIO, paBHOE CYMME €ro u(p, yBEJINYEHHOM B 6 pas.
4. HOK nByx uucen paBHo 240, a ux HOJ| paBen 8. Haiitu 3Tu umcna, eciv U3BECTHO, YTO

MEHbIIIEE U3 YHCEN CONEPKUT TOJIBKO OMH MHOXHTENb 5, HE BXOIALIMNA B O0JIbIIEE YHUCIIO.

5. HOK nByx uucen, He aensmuxcs Apyr Ha apyra, pasHo 630, a ux HOJI pasen 18. Haiitu atu
qucia.

6. Hanbl apobu 815 u 1835. Haiitu HanOombliee U3 BCeX YHCEN, IPU JIEIEHUH Ha KOTOpOe
KaX/10} U3 JaHHBIX Apo0ei moyyaroTcs Lelble Yuca.

7. Kons, Cepéxa u Bans perynspHo xoaunu B kuHotearp. Komns ObiBas B HEM Kaxablid 3-i
neHb, Cepéxa — Kaxapld 7-i1, Bans — kaxapiit 5-it. Cerogns Bce pedsita ObUIM B KHHO.
Korna Bce Tpoe BCTpeTsTCsl B KWHOTEATpe B CIAEAYIOLUI pa3?

8. s M3roToBJIEHHUs] HOBOTOJIHUX MO/IaPOYHBIX HAOOPOB KYNHIN OPEXOB, KOH(ET U MPSIHUKOB
— Bcero 760 mTyk. OpexoB B3y Ha 80 mITyK OoJblIe, 4eM KOH(ET, a MpSIHUKOB — Ha 120
IITYK MeHbIle, 4eM opexoB. Kakoe Hambosbliee YUCIO OJMHAKOBBIX MOJAPKOB JUIS JIETEH
MO3KHO CIIeNaTh U3 9TOro 3amnaca?

9. Jlokaszarh, 4TO pa3HOCTh TPEX3HAYHBIX YHCET, U3 KOTOPBIX OJHO HAMHCAHO TEMH K€
uudpamu, 4YTo U Ipyroe, HO B 00OpaTHOM NopsaKe, AeauTcs Ha 9 u 11.

10. HaiiTu yeThipe pa3auyuHBIX LIETBbIX YUCIIA TAKUX, YTO CyMMa JIFOOBIX TPEX U3 HUX, CIIOKEHHAS
C €IMHHUIIEH, JEIUTCS Ha YETBEPTOE.

11. Pebara npumum ¢ peidanku ¢ yiaoBoM. Bcee Bmecre oHu moiimManu 121 peiOky, mpuyém
KOJIMYECTBO PBIOOK Yy KaXJOro OKa3zajoch OJWHAKOBBIM. CKOJIBKO pPEOSAT XOAMJIO Ha
pBIOATKy?

12. U3BecTHO, 4TO a, b, ¢ — MpocThIe uncia, mpudéM a + b u ab nensarcs Ha c. Jlokaszars, 4To a:
— b? nenurcs Ha C.

13. Ucnonb3ys 6unom HeroToHa, pasioxure no dpopmyse (a — V2 ).



14. HaiimuTe miecroii wieH pasioxenus (1 — 2z).

15. i3BecTHO, YTO CyMMa OMHOMHAIBHBIX KOA(PQHUIHMEHTOB pasziokeHus (a +b) paBua 1024.
Haitgure:

a) n; 0) HamOoOdbIIUMH OWHOMHUAIBHBIM KO3(PQHUIMEHT 3TOro pa3joKECHHs; B) CKOJbBKO B

Pa3JI0KEHUH WICHOB C 3TUM HaUOOJIBIIUM KO (DUITEHTOM.

HccaenoBanue pyHKUMH 3J1eMEeHTAPHBIMHA METOAAMU

e ¥t =3x-
1. Haiitu obnacte onpeneneHus GyHKIIUN 16 - x
2. Haiinure obnacts onpenenenus GyHkuuu y=x2+4x+44-x2x2+2x+5+1x-1+48x2-x3-
15x
. o L oy=—x’—-2x-3
3. HaiiTu MHOECTBO 3HAYEHUH QyHKIMI .
4. Haiinute MHOXXECTBO 3HAUEHUH (PYHKIIUU:
a) y=1sin x -0,5; 0) y=x2+x+3x2+x+1.
_1_ 2 ain?
5. HaiifinTe HAHMeEHbIIeE TeToe 3Hauenne GyHKimy ¥ = 1~ 8C08™ X sin"x
X +x
6. HccnenoBaTh PyHKIMIO HA YETHOCTH MJIM HEYETHOCTB! X —x
7. Omnpenenure, SBISAETCS U QYHKIUS YSTHON MM HEYCTHOM:
a) y=x+x2+1; 0) y=cos x .
g(x)
y=/(x)=-6="—= 40
8. Haiigure 3Hauenne GpyHkmum J(x) o Touke 0 , €CITU U3BECTHO, YTO

= T\ — =
dyukuus f(x)-uernas, y=g(X) — HeueTHas, S(x)=3, glx)=2 .
9. Haiinure KOJIM4ecTBO HEOTPHUIIATEIIBHBIX OJHO3HAYHBIX YUCEN, BXOASAUIMX B 00J1aCTh

y=§/x‘3x—4‘+3x—2

onpezaeneHus: GQyHKIUU
10.  Ompenenure XapakTep U IPOMEKYTKH MOHOTOHHOCTH (DYHKIIHH:
a) y=2x2+4x+5; 0) y=arctg32+0,31x .

11.  Tloctpoiite acku3 rpaduka ¢pynknuu: a) y=5log5sin x -log5cos x ; 6) y=x4-171og49x2-
12.

1
—, ecm x=1

=
I
=

12. [Toctpoiite rpaduk GpyHKINN - (x - 1)‘ +1,eciu x<1
() (x2+3x+2)-‘x—5‘
. X)=-

13.  Tloctpoiite rpaduk (yHKIHH x+1 U ONPENENINTE, IPU KaKUX

3HAUCHUSX MapameTpa ¢ ypaBHEHHUE F)=¢ pyeer POBHO /1Ba KOPHS.

14.  TlpousBeneHHe MEPBOTO U AECATOTO WICHOB apU(PMETHUECKOHN nporpeccuu paBHo (-45), a
ux yactHoe paBHO (-0,2). Halinutre cyMMy JecsTi NMEepBBIX WIEHOB NMPOTPECCUHU, €CIH U3BECTHO,
YTO IIEPBBII YIEH SBJIAECTCS OTPULATENBHBIM YHCIIOM.

15. B reomerpuueckoil nporpeccuu, coaepkamei 6 4WieHoB, CyMMa NEPBbIX 3-X WICHOB B 27
pa3 MEHbIIIE CyMMBI NIOCIENHUX 3-X wieHoB. HaiiTu 3HaMeHaTenb Nporpeccuu.

16. Nmerorcs nBa cocyzna. Ilepsbiit copepxkut 30 kr, a BTopod — 20 K pacTBOpa KUCIOTHI
pa3anYHON KOHIEeHTpauuu. Eciin 3T pacTBOpBI CMEIaTh, TO MOJIYYUTCS PacTBOP, COAEpKAILUN
68% xucnotel. Ecinm ke cMmemath paBHBIE MAacChl 3TUX PACTBOPOB, TO TOJYYUTCS PACTBOP,
conepxauiit 70% xucnotel. CKOJIBKO KMJIOIPAMMOB KHCIIOTBI COIEPKUTCS B IEPBOM cocyze?
17. U3 nysxra A B myHKT B onHOBpeMeHHO Bblexanu J1Ba aBToMoOwis. IlepBblil mpoexai c
IIOCTOSIHHOW CKOPOCTBIO BECh IyTh. BTOpOI mIpoexain mepByrO MOJOBHHY IYTH CO CKOPOCTBIO



24 xm/4, a BTOpPYIO TIOJIOBUHY IYTH — CO CKOPOCTbhIO, Ha 16 KM/4 00JbIIeii CKOPOCTH MEPBOTO, B
pe3ynbpTaTe 4ero MpuOBLT B NMYyHKT B omHOBpeMeHHO ¢ mepBbIM aBTOMOOWieM. Haiimure
CKOPOCTH TIepBOTO aBTOMOOMIIsL. OTBET JaliTe B KM/4.

18.  /Iea MOTOLMKIHMCTAa CTapTYIOT OJHOBPEMEHHO B OJHOM HAIpPaBICHUHU U3 JBYX
JUaMETPaIbHO IPOTHUBOIOJIOKHBIX TOUYEK KPYrOBOH Tpacchl, JUIMHA KOTOpOH paBHa 14 kM.
Yepe3 CKOIBKO MHUHYT MOTOLUKIUCTBI MOPABHAIOTCS B MEPBbIN pa3, €Cld CKOPOCTh OJTHOTO U3
HUX Ha 21 KM/4 O0bIIIE CKOPOCTH JPYTOro?

19. Karep B 11:00 BbImen u3 mynkra A B myHKT B, pacnoyiokeHHbIN B 30 kM oT 4. [IpoOsIB B
nyHkTe B2 yaca 40 MMHYT, KaTep OTHpaBWiCS Has3aa U BepHyilcs B HyHKT 4 B 19:00.
Omnpenenure (B KM/4) COOCTBEHHYIO CKOPOCTb KaTepa, €CIM M3BECTHO, YTO CKOPOCTh TEUCHHS
pexu 3 Kkm/.

20. Ha usroroBnenue 33 netaneid mepBblid pab0O4Hil TPAaTUT HA 8§ YACOB MEHBIIIE, YEM BTOPOM
pabouuii Ha U3roToBiIeHUE 77 TaKHX Ke AeTaneld. I3BeCTHO, YTO MepBbIid paboumii 3a Yac Jenaer
Ha 4 neranu O60JbIe, yeM BTopoi. CKOJIBKO JIeTajel B Yac J1ejaeT BTOpOH pabodmii?

21.  IlepBas TpyOa mporryckaetr Ha | JUTp BOABI B MHUHYTY MEHbIIE, 4eM BTOpas. CKOJIbKO
JUTPOB BOJBI B MUHYTY IMPOITyCKaeT mepsas TpyOa, eciau pesepByap oobemom 110 nutpoB oHa
3aroyiHsAeT Ha | MUHYTY J0JbIIe, 4eM BTopas Tpyoa?

IIpumep camocTosTe/ILHOI PadoThl 8 cemecTp

Auiredpa: TOK1eCTBa, YyDABHEHU, HEPABEHCTBA, CHCTEMBbI

) 1 1
(4(1.. — 9) . — — -
1. Haiiure 3HaYeHust BHIPaXKEHUS: 20 =3 2a+3

129m - m

2. Haiinute 3HaueHUE BHIPAKCHHS vm npu 1M > 0,
3. Jlokaxxute TOXECTBO:

I 1 1 1 n-1 n-2 n-3
n—+—+—+[ —|= + + +0 + .

2 3 4 n 1 2 3 n—1
4. OcBoOoauTech OT HPPALMOHAILHOCTH B 3HAMEHATEE:

1

V6 +3/8 +¥4 +32+1
S. Pemmre panyoHanbHble ypaBHEHUS

D X +3x +4x+12=0;

2) ¥ —x"-8x+6=0.

3) xt4+2x —6x7 +2x+1=0;
4l X -

X X 1 _93

x—4 x+3
Pemire nppanvonanbHbie ypaBHEHHS

Ax? +5x+1+1-2x=0.

6
1
2. \/2x—3 =\/x—2.
3
7

4)

C VxA Al +x—x+11 =4,

Pemnre cucreMy ypaBHeHUI



D {x2—13x+4y, 3 {fx+y+?fx—y_6,
o
6

v’ =4x+13y; (x+yY(x-y) =8

x+y+z=2, 5 x*+y’ =35,
2) 42x43v+z=1
x> +(y+2fF +(z-1) =9

x2y+xy2 =30;

8. Permire HepaBeHCTBA
) *=3x"+3x-2>0;, 4) Jx+6l<x=+3;

2) X +8x' - -850,  5) JSx—4+3x+1<3;

3) xz(x72)3(;c+3)>0; 6) (XZ—4JC+3 x+1<x*=2x-3,
(x-4)
9. Pemmre cucrtemy HepaBeHCTB
x2+x—4<l_ 2) 4x-2<x’ +1l<4x+6
1) x ’
x* <64,
10. a) Pemute ypaBHeHue 9 2.3 4+5=0 , 0) HaiimuTe Bce KOpHH 3TOTO YpaBHEHHS,

(IOgS is '\/gj
MPUHAJIEKAIME TTPOMEKYTKY 2

1+log, (x* +25)=log , V30x* +12

11. a) Pemute ypaBHeHue , 0) HalimuTe BCce KOpHHU

3

[1,1]
3TOTO ypaBHeHI/H[, HpI/IHa)IJ'IC)KaHII/IC OTpC3Ky 3 5 .

log, 3+ 2log, 3-6log,, 3<0.

12. Pemite HepaBeHCTBO

. X+5—a =2
13.  HaiiguTe Bce 3HaUEHUS @, IPH KAXKOM U3 KOTOPHIX ypaBHEHUE ” ‘ ‘ uMeeT
POBHO 3 KOpHSI.
14.  HaiiguTte Bce 3Ha4YeHHs MapaMmeTpa a, MPH KaKIOM W3 KOTOPBIX MMEET €IMHCTBEHHBIH
KOpeHb ypaBHeHHe (X + 7):+ (a—6): =[x —a + 13| + [x + a + 1|.

Tpuronomerpus.
1. HaituTe 06macTh onpenenenus Gpynkmun » — S 3x+1g2x.
2. Haiinure MHOXKECTBO 3HAUCHUH (YHKIIUH:
1) y=2sinx+3; 4) y=15sin2x+20cos2x;
2) y=3+sinxcosx; T T )
N 5) y=_/7cos] ——x |cosx+7sin| ——x [sinx+2
3) y=cos”x; 8 8
5 . .
y= —\/281112 x+5cos” x—1.

3. HaiiTu HanMeHbI1Iee 11e510e 3HaueHue PyHKIHH
4, Haiitu HanOoJIbIIee 3HAYEHUE byHKIIUU

y= sin(esx +4X—€5j+ 3cos[e5" +4x—eSJ+ 2.

S. Haiigute HauMeHbIIMI TOJTOKUTENBHBIN TIEproa QYHKIUU:



1)y y= sinl-cos%+c052-sin%; 3) y= COS[S—Zij—cosl(m+3)— 7,

2 : 1-1g’
2) y:cos{m+7jcos(m13)+4; 4) y=sm2m-%m_
3 1+1tg mx

6. Hoctpouts rpabux GyHKImH » 3- 2COS(x - 1).
7. Beruuciure:

, ( 4 . 4]
S| arccos— +arcsin —

5 5

2 COS(Z arcsin lj
2

—tg| Sarctg —— — —arcsin —
g[ €37y 2

V31 ﬁ]

IIpumep camocTosiTeIbHOM padoThl 9 cemecTp

ILnanumerpus

1.

2.

1.

Touka H nexur Ha cropone AO tpeyronsHuka AOM. M3zsectHo, uto AH=4, OH=12,
£2A=30°, ZAMH=2£AOM. Haiinure nnomaas Tpeyroipauka AHM.

B tpeyronsnuke ABC cTtopona AB pasna 10, a yron A — tynoii. Halinute menquany BM,
ecimn AC=20, a momanp TpeyroibHuka ABC paBna 96.

sin ZBCA = 1#;; sin £ZBAC = ﬂ

B ocrpoyromsHoM Tpeyrosbhuke ABC , 2 BC= V29
Haiigure niowmans tpeyroasauka ABC.

JnuHa ocHOBaHMS TpeyrojpHuUKa paBHa 36 cM. [lpsimas, mapamienbHas OCHOBAHUIO,
JeNUT IJIOUIaab TpeyrojbHUKAa nomosam, HaliTu JummHy oTpe3ka 3TOH NpsMOH,
3aKJIFOYEHHOT'0 MEX]ly CTOPOHAMH TPEYTOJIbHUKA.

B napamnenorpamme ABCD nposeaena Beicora CH k ctopone AD. Kocunyc yrima A

NG

paBeH 5, a cropona AB pasna 2‘6. [Ipsmas BH nenutr nmaronans AC B
oTHoueHuu 3:5, cuutas ot BepmnHbl A. Haiinure momasns napawienorpamma ABCD.

B tpanenun ABCD c ocnoBanusimu AB u CD auaronanu AC u BD paBubl 18 u 16
coorBercTBeHHO. Ha sguaronamu AC kak Ha JAuamMeTpe IOCTPOEHa OKPYKHOCTb,
nepecekaroias npsmyro AB B touke K. Haiinure nnmuny AK, ecnu usBectHo, uto £CAB
B JiBa paza MeHbliie ZABD.

B tpanenun ABCD c ocnoBanusimu AB u CD auaronanu AC u BD paBubl 12 u 10
cooTBeTcTBeHHO. Haiinure miomane tpaneuuu, ecnu £ZCAB B 1Ba pa3a mensine ZABD.
JIBe OKPY>XHOCTH, PainyC OJTHOM U3 KOTOPHIX BABOE OOJBIIIE paguyca IPyrou, KacaroTcs
npyr npyra B Touke C. K 3TuM OKpy)XHOCTSIM TIpOBe/ieHa 00I1asi BHEUTHSS KacaTelbHasl,
Kacaromnlascsi ’TUX oKpyxHocter B Toukax A u B. Haitnute cymmy AC+CB, ecnu paguyc

32-+2)

MEHBIIIEH OKPYKHOCTH PaBEH \f(
W3 Touku A, He nexanieil Ha OKPY>KHOCTH, IIPOBEJIEHBI K HEW KacaTelbHasi U CEeKylIasl.
Paccrosinue ot Touku A 10 HanboJee yAaICHHOW OT Hee TOUKH MEePECEUCHHS CeKYIIeH ¢
OKPYKHOCTBIO paBHO 32 cm. Hailigute paccTostHMe OT TOYKM A 10 TOYKM KacaHUs
KacaTeJIbHOW, €CIM Paguyc OKPYKHOCTH paBeH 13 cm, a cekymias yaajeHa OT LEHTpa
OKPYHOCTH Ha 5 CM.

Crepeomerpus

[Jan npamoyronsHuk ABCD u Touka S He I€XUT B €ro MmIocKocTH. [locTpouTs TMHENHBIN

yroJs aByrpa”tHoro yria ¢ pebpom DC, ecnu:
a) mpaMas SB nepnennukynspaa miockocta ABC;
6) O - Touka nepeceueHus AuaroHaneu, npsmas SO neprneHauKysspHa miockoctu ABC.



2. Hana nupamuna SABC. Haiitu Benuunny AByrpaHHoro yria ¢ peopom AC, ecinu mpsimast
BS nepnenaukynspua minockoctu ABC, AB=BC=10cm, BS=AC=12cwm.

Pe6po kyba ABCDA,B.C.D, paBHO ‘/g Haiinure paccrosaue ot Bepmuubl C 10
miockocty BDC..

OcHOBaHUE THpaMHJbl — TMPIAMOYTOJILHBIA TpPEYroJibHUK ¢ Karetamu 6 u 8. Bce
JBYIpaHHBIC YIJbl TPU OCHOBAHWM mNHpaMuibsl paBHel 60°. Haiigure muomanbs OOKOBOM
MOBEPXHOCTU MUPAMU/IBL.

5. B ocHOBaHMM TUpaMu[IBl JEKUT MPSIMOYTOJIBHBIN TPEYrOJbHUK C KaTeTaMu 6 U 6‘/5.
BbokoBeie péOpa mupamMuabl HAKJIOHEHBI K IJIOCKOCTH OCHOBaHUs moj yriom 30° Beruucnure
00BeM MUPaMU/IBL.

6. BricoTta nmununapa pasua 80, a paguyc ocHoBaHUS 26. B OKpy>KHOCTh OCHOBaHUS BIUCAH
ocTpoyroyibHbIil TpeyroibHUK ABC Ttakoi, yto BC=20, a AB=AC. Otpe3xku AA, u BB, —
obOpasyromue nwinHiapa. Haiiaure xoTanreHc yria mexay miockoctbio CBB, u miuockocThio
BA.C.

7. VYron mexnay odpasyromumu CA u CB konyca paBeH 60°, BeIcOTa KOHyca paBHa 7,5, a

25

mHa oTpe3ka AB paBHa V3 . Halimute paccTosiHMEe OT IIeHTpa OCHOBaHHUS KOHYyca IO
mockoct ABC.

8. B npaBunbHO# yeTbipéxyroasHoil nupamune SABCD, Bce pédbpa koTopoii paBHslI 1,
HalTU paccTossHUe Mex 1y npsmbiMu SA u BC.

9. B npaBunbHO# mectuyronsHoil npusme A...F,, Bce pedpa KOoTopoii paBHBI 1, HaliguTe
paccrosinue ot Touku A 10 miockoctu DEF,.

10. B mpaBmibHO# 4eThIpEXyroasHOU pu3Me A...D.CTOPOHBI OCHOBAaHHUS PaBHHI 1, a
OokoBbie péOpa paBHbl 3. Ha pedbpe AA,otmeuensl Touka E Tak, uro AE:EA,=2:1. Haiinurte yron
Mexay miockoctsimu ABC u BED..

Ipumepnas memamuxa peghepamos u coobujeHuli

Pedeparnsi

1. HepaBenctBo Koum u ero npumMeHeHue npy peleHuy 3aay.

2. VmeHHbIe HEpaBEHCTBA B Kypce dJIEMEHTAPHON MaTEMaTHKH.

3. KoopauHaTHbI 1 BEKTOPHBIN METO/IBI ITPU JOKA3aTENbCTBE TEOPEM.

4. OTKpbITUS BEIUKHX MaTEeMaTHMKOB B pa3HbIX oOsacTAX Hayk (Marematuka U (usmka,

MaTeMaTHKa U XUMHUSA U T.I1.).
5. DyHKIMOHATBHO-TPAQHUUECKUN METO]] pELICHHs] YPaBHEHUM U HEPABEHCTB C TapaMeTPaMH.
6. 3amaun MPaKTUYECKOTO Co/epKaHMs B Kypce anreOpbl (IUIaHUMETPUH).
7. AnreOpanueckue CriocoObl pelIeHUs] TEOMETPUUECKHUX 3a]1a4.
8. TI'eomerpuueckue crocoObl pemeHus aaredpanyeckux 3aad.
9. HmeHHbIe TEOPEMBI T€OMETPHUH.
10. Meton BcioMoraTenbHON OKPY>KHOCTH B 3a]1adax.
11. BueBnucaHHas OKPYXHOCTb B 3aJja4ax.
12. KacarenbHas B 3a7jayax IUIAHUMETPUH U CTEPEOMETPHUH.
13. 3agaum sneMeHTapHOW MAaTEeMAaTHKH B OJIMMITHA/IaX ITKOJILHUKOB.
14. CnoxHble MPOLEHTHI B SKOHOMUKE.

CooOmenns

1. Merox uHTEpBAIOB HA MPSIMON, OKPY>KHOCTH, MJIOCKOCTH.

2. 3ajada oJjHa — pelieHus pa3Hbie (B anredpe, B TEOMETPHH).

3. IlpueMbl W MeTOIBI pEIICHHs IMOKAa3aTeIbHBIX W JIOTapu(PMUYECKUX (MppaMOHATBHBIX,
TPUTOHOMETPUUYECKHX, KOMOMHUPOBAHHBIX ) YPABHEHUH 1 HEPABEHCTB U UX CHCTEM.

4. T'paduku panroHaIbHBIX QYHKIUI B pEIIEHUH YPaBHEHUN U HEPABEHCTB.



5. HccnenoBanue u nmocrpoeHue rpagukoB ApoOHO-PAIMOHATIBHBIX (YHKINU 0€3 MPUMEHEHUS
MIPOU3BOAHOM.

6. Paznmunbie criOCOOBI HAXOXKICHUS TUTOIIA/IeH TOBEPXHOCTEH U 00EMOB TEII.

[TpaBuiIbHBIC MHOTOYTOJIEHUKH (MHOTOTPAHHUKH) B 33j1a4ax.

8. Meropx ruiomazei B 3aadax.

~

Jna camocmoamenvHoil n0020MOEKU K 3AHAMUAM O OUCHUUNIUHE DEKOMEHOYemc
UCHOIb306AMb YUEOHO-MEMOOUYEeCKUEe MAMEPUATIBL:
1. Kysuna H.I'. Dnemenrapaas matremMaTika. ¥ 4e0HO — METOJMUECKOE TocoOue st
CTYACHTOB I€Iaroru4eckux By30B.- YiabsHoBck: Yal'TlV, 2017.

5.IlpuMepHble OLIEHOYHBbIE MAaTepuadbl /Jsi TPOBeJeHUS] TEeKYUIero KOHTPOJIA
YCIeBAEMOCTH M MPOMEKYTOUYHOM aTTeCTAlNH 00y4al0IMXCH M0 IUCHUIIHHEe

Opranu3anus u NpoBe/ieHUe aTTeCTAllMH CTyAeHTa

®I'OC BO opueHTHpOBaHBl NPEUMYLIECTBEHHO HE Ha COOOILEHHE OOydaroleMycs
KOMIUIEKCA TEOPETUYEeCKUX 3HAaHWH, HO Ha BBIPAOOTKY Yy OakasaBpa KOMIICTCHIMHA —
JMHAMUYECKOr0 Habopa 3HaHUH, YMEHUH, HaBBIKOB U JINUHOCTHBIX KA4eCTB, KOTOPbIE IO3BOJIAT
BBIITYCKHUKY CTaTh KOHKYPEHTOCHOCOOHBIM Ha PBIHKE TPYAa M YCIEUIHO MPO(ecCHOHATBHO
peaIr30BbIBATHCA.

B npouecce onenku 6akanaBpoB HEOOXOAUMO UCTIONB3YIOTCS KaK TPAIUIMOHHBIE, TaK U
MHHOBAIlMOHHBIE THIbI, BUIbI U (GOpMBI KOHTpOJs. [IpM 3TOM MOCTENEHHO TPaJAULMOHHBIE
CPEICTBAa COBEPUICHCTBYIOTCSA B pYyCJ€ KOMIIETEHTHOCTHOIO IIOJIXOJa, a HWHHOBALlMOHHbIE
CpeZCTBa a/IalITUPOBAHBI JUIs TIOBCEMECTHOTO IPUMEHEHUS B POCCUIICKON BY30BCKOIl IPaKTHKE.

Llenbr nmpoBeneHusi arrecTallMid — IPOBEpPKAa OCBOEHUS OOpa30BaTEIbHOW MPOrpaMMbl
JUCLUIUIMHBI-IPAKTUKYMa Yepe3 CPOPMUPOBAHHOCTh 00pa30BaTEIbHBIX PE3YIbTATOB.

IIpomeskyTouHasi aTTecTanMs OCYLIECTBISIETCS B KOHIE CEMECTpa M 3aBeplIacT
W3Y4YEHHE AMCLMIUIMHBL, IMOMOraeT OLEHUTh KpPYIHBIE COBOKYNHOCTH 3HAHMH W YMEHUH,
dbopMHUpOBaHHE ONIPEICTIEHHBIX KOMIIETCHITUH.

ONEHOYHBIMHA CpPEACTBAMH TEKYIIETO OLEHHBAHHUSA SBJSIFOTCS: JIOKJAA, TECTHl TIO0
TEOPETUYECKHM BONpOCaM JUCHUIUIMHBI, 3all[UTa NpakTU4eckux pador u T.n. KoHTpoib
YCBOGHHsI MaTepuaia BEAETCS PEerylsipHO B TEUEHHE BCEro CeMecTpa Ha TPaKTHYECKUX
(ceMUHapCKUX, TaOOPATOPHBIX) 3aHATHUSX.

Ne CPEJICTBA OHIEHUBAHUS, OGpazoBarenbHbIe

HCTIONIb3YEMBI€ JUIS TEKYIIETO OIEHUBAHUS Pe3yIIbTAThI AUCIUILIITHHEL
nokaszatessi GOpMUPOBAHUS KOMIIETCHIIUU

o/

OueHoYHBIE CPeICTBA IS TeKyIeit
aTrecTaluu OP-1 MeTo1bl KPUTUYECKOTO aHAIM3a U

OC-1 CamocrosrenbHas pabora cHHTe3a HHOPMALIHH
OP-2 npuMeHsITh CUCTEMHBIN MOIXOT IS
peIIeHNs TOCTABJIEHHBIX 3aa4
OP-3 naBbIkamu pediekcuu mo moBoay
COOCTBEHHOM U 4y>KOM MBICTUTEIHHON
JIeSITEIIbHOCTH
OP-4 poip 1 MecTo MaTeMaTHKHU B 00IIIei
KapTUHE HAY4YHOTO 3HAHUS;

OC-2 3amuTa pedepara
OC-3 3amuTa npoexTa

OC-4 KontponsHas pabora

OneHoYHbBIE CPEICTBA IS CTPYKTYPY, COCTaB U JUJAKTUUECKUE
MPOMEKYTOYHOM aTTeCTAIMH €UHULIBI COAEPKaHU IKOJIBHOTO Kypca
IK3aMeH MAaTEeMaTUKHU.

OP-5 ocymiecTBisATh 0TOOp yueOHOTO
COACPKaHUA UIsd €ro pCajIn3alvn B

OC-5 Dk3ameH B (popMe yCTHOTO




cobecenoBanus

pasIuyHBIX (hopMax 0OydeHUs B
COOTBETCTBUU C COBPEMEHHBIMU
TpeOOBaHUSAMHU K 00Pa30BaHUIO.

OP-6 neiicTBrEM TPOEKTUPOBAHUS
pazIMuYHBIX (HOpPM yUEOHBIX 3aHATHH,
HABBIKOM TIPUMEHEHUS Pa3JIMYHBIX METOJIOB,
OpUEMOB U  TEXHOJOTMH B  OOy4YeHHH
MaTeMaTHKe.

OP-7 xapakTepHUCTUKY JTUYHOCTHBIX,
MPEIMETHBIX M METaIIPEIMETHBIX
pe3yJIbTaTOB B KOHTEKCTE 00yUeHHUs
MaTEMAaTHKE;

0COOEHHOCTH MHTETPAIlUU YIeOHBIX
MPEIMETOB ISl OPTaHU3AINH PA3HBIX
Croco00B yueOHOM JesTEIbHOCTH.

OP-8

OKa3bIBaTh MEIarorH4ecKyIo MOAIEPKKY
00ydJaronuMcs B 3aBUCUMOCTH OT UX
00pa30BaTeIbHBIX PE3yIbTATOB;
OpPraHU30BBIBATH YUEOHBIN MPOLIECC C
MCIIOJIb30BaHUEM BO3MOKHOCTEH
00pa3oBaTeNbHOM cpebl A Pa3BUTHUS
WHTEpeca K MPEeIMETy B paMKaX YPOUHOH U
BHEYPOUHOI1 1eATEIbHOCTH.

OP-8

HABbIKAMU OpTraHM3allM ¥  MPOBEACHUS
3aHATHHA C HCIIOJIb30BAHUEM BO3MOXKHOCTEH
o0pa3oBaTeNnbHON cpenbl Uil JOCTHKEHHS
00pa30BaTENbHBIX pe3yJIbTaTOB u
obecrnieueHus KauecTBa yueOHO-
BOCIIUTATEILHOTO  TIpOIlecca  CPEICTBAMHU
MaTeMaTUKHU

Ornucanue OIEHOYHBIX CPEICTB M HEOOXOAMMOTO OOOpYHOBaHUS (IEMOHCTPAI[MOHHOTO
Marepuaia), a TakK >K€ MpOIEAYpbl U KPHUTEPUU OIECHUBAHHUS WHIMKATOPOB JIOCTHKECHUS
KOMIIETSHIINI Ha Pa3IMYHBIX dTanax ux (OpMHUPOBAHUS B MPOIIECCE OCBOCHUS 00pa30BaTEIbHOMN
nporpamMmbl  npeacTtaBieHbl B DOHAE OLEHOYHBIX CpPEICTB Uil TEKYIIEro KOHTPOJIs
YCIIEBAEMOCTH U MTPOMEKYTOUHOM aTTECTAI[UU 10 TUCHUTITNHE «DJIeMEHTapHasi MaTeMaTHKa.

Mamepuanwi, ucnonv3yemoie 011 MeKyuie20 KOHMPOIA yCneeaemocmu
oodyuarowuxca no OucyunIuHe

Martepuansl i1 OpraHU3aI[il TeKYIIeH aTTeCTallly MPEACTaBIeHBI B 1.4 IPOTrPaMMEI.

Mamepuansi, ucnonv3yemoie 011 RPOMEHCYMOYHO20 KOHMPOJIA YCREeeaeMoCmu
o0yuarwuxca no Oucyunaune

OC-5 Jk3amen B (popMe YyCTHOTIO codeceq0BaAHUSA
Ilpumepnuiii nepeuens 6onpocos Kk sxkzameny 1 cemecmpa.

1.Teopema o 1eTE€HUH C OCTATKOM.
2.0THoOIIEHHE JIETUMOCTH U €TI0 CBOMCTBA.
3.HO/J, HOK, anroput™m EBkinna.
4.B3auMHO-TIPOCTBIE YUCIIA.

5.IIpocTsie 1 cOCTaBHBIE YHCIIA.

6.OCHOBHOE CBOWCTBO MPOCTOI'0 YKCIIa U OCHOBHAs TeopeMa apu(pMETHKH.




7.HeomnpenenéHuble ypaBHEHUs IIEPBOM CTENEHM C JBYMs IepeMEeHHBbIMU. lIpuMmenenue
anroputMa EBK/IMIA K MOMCKY YaCTHOTO PELICHUS.

8.Heomnpenenénubie ypaBHEHUS IIEPBOM CTENIEHNU C MHOIMMHU I1E€PEMEHHBIMHU.

9.HekoTtopeie cnocoObl pemieHus HEOMpeIeNEHHbIX YpaBHEHHI CTENEHH BBILIE MEPBOA:
UCIIOJIb30BaHUE JEJIUMOCTH, HCIOJIb30BAaHUE IIPOCTOTHI YMCIIA, METOJ OTPaHUYEHUS, METOJ
CIycKa.

10.1lenbie cucremarnyeckue uuciaa. CrocoObl MepeBoAa LENBIX YHUCEN W3 OAHOM CHCTEMBI
CUMCIICHUS B IPYTYIO.

11.Apudmernyeckne onepannu C LEIbIMH CUCTEMAaTHYECKUMH YUCIIAMH.

12.1lpu3Haku 1€ITUMOCTH.

13.Cucrematnueckue apodu. Kpurepuii nepeBosia 0ObIKHOBEHHOH ApoOM B KOHEYHYIO, YUCTYIO
NEPUOANYECKYIO U CMEIIAHHYIO JIPOOb.

14.®ynknus. PaznuyHble mOAX0/IbI K BBEICHUIO TOHATUS (QYHKITUS.

15.®yukmus. CoiictBa ¢yukuuii. Jluneiinas ¢pyukuus. Ee cBoiicTBa, rpaduk.\
16.KBanparnunas pynknus. Ee cBoiicTBa, rpaduk.

17.Iloka3atenbHas pynkuus. Ee cBoiicTBa, rpadux.

18.Jlorapupmudeckas ¢pynknus. Ee cBoiicTBa, rpaduk.

19. Tpuronomerpudeckue Gpynkuun. CBoicTBa, rpaduKU.
20.Dysaknus. Anredpanyeckue onepanuu Hax pyHkuusmu. [IpeodpazoBanus rpagukoB
aneMmeHTapHbIX QyHkumii. [lapamnensusiii casur rpaduka.llpeobpa3zoBanus rpaduxos
aneMeHTapHbIX (yHKIUH. [IpeoOpa3oBanue cummerpun. CkaTue U pacTsbKeHUE TPadUKOB.
21.ITpeobpazoBanus rpadukoB neMeHTapHbix GpyHkuuid. [loctpoenue rpadukoB GpyHKIUi
y=IFOL, y=F(x[), y=I(F(IxI))]

Ilpumepnulii nepeuens 60npocos K IKzameHy 8 cemecmpa.

1. Tloustue cucremsl cumcienus. [lo3unmonHas cucrema cumcienus. CrocoObl mepeBona
Yyucel W3 OJHOM CHUCTEeMbl CUHUCIEHUS B Jpyryo. KoHeuHble U OECKOHEUHBIE
CHUCTEMAaTHUYECKUE TPOOH.

2. PaBHOCWJIBHOCTb ypaBHEHUH, ypaBHEHHE - CIIEJICTBHE JIaHHOTO YpaBHEHHUS. TeopeMsl
PaBHOCHJIBHOCTH.

3. OcHOBHBIE METOJbl pEIIeHUs ypaBHEHHH. TeopeMbl, OOOCHOBBIBAIOIIHME 3TH CIOCOOBI
pemieHns. OYHKIMOHAIBHBIE YPABHEHHUS.

4. Monyns, cBoiicTBa Moayis. [locTpoenue rpadukoB GyHKINH, aHATUTHYECKHE BhIPAYKEHHS
KOTOPBIX COJIEPKaT MOIYJIb.

5. CaoiicTBa CyMMBbI, MPOU3BEIACHHE YETHHIX (HEUETHBIX), BO3pACTAIOIMIUX (yOBIBAIOIIHNX)
(GyHKIMIA.
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6. Oymkuum: y=ax’ +bx?+c;y=x";y=ax’ +hx? +cx + d.

7. Tloka3arenpHas, Jorapugmuueckas, TPUroHOMeTpUUYecKre QyHKIUH.

8. TpuroHomerpuueckue ToxaecTBa. MuaTepripeTanust GopMys CIoKeHUS.

9. TpuroHomMeTpHYECKHE TOKIECTBA M HEPABEHCTBA ISl YTIIOB TPEYTOJIbHHKA.

10. TpuroHOMeTpHUYECKHE YpaBHEHHsI, HEPABEHCTBA U X CHCTEMBI.

11. O6patHblie TpUroHOMETpHUECKHe (HYHKIIUU: ONpeIeTICHHs], CBONCTBA, IPaQUKU.

12. TlpeoGpa3zoBaHue BbIpaXXEHUI ¢ 0OPaTHBIMU TPUTOHOMETPUUYECKUMU (PYHKIIUAMH,

13. Jloka3aTenbCTBO TOXKIECTB, COACPKAIUX apKPYHKIUU

14. VYpaBHEeHHS U HEPABEHCTBA C OOPATHBIMHU TPUTOHOMETPUUECKUMH (PYHKITUSIMH

Ilpumepnuiii nepeuens 6onpocos K rskzamenam 9 cemecmpa.
1. ®opwmynel Tpuronomerpuu. Wuteprperauus ¢Gopmya cioxeHHs. TpUroHOMETpHUYECKHe
(YHKLIUU CYMMBI TPEX CJIaraeMblX.
TpuronomeTpuyeckue TOXKAECTBa U HEPABEHCTBA JJIs YIJIOB TPEYrOJIbHUKA.
OOpatHble TPUTOHOMETPUYECKHE (DYHKIIHH.
4. ToxnecTBa, cofeprkamniue oOpaTHbIe TPUTOHOMETPUYECKUE (DYHKITHH.

wn
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TpeyrojsbHUKN, METPUYECKUE OTHOLICHUS B TPEYTOJIBHUKAX, ILIOIIA(b TPEYTOJIbHHUKA.
Teopemsbl Ctroapta, UeBbl, MeHenas.
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7. UYeTbIpexyrojbHUKH, METPUYECKUE OTHOLUEHUS B  4YeTbIpEXyrojbHUKax. [lmomaau
YETBIPEXYTOJIbHUKOB.

8. OxpyxHOCTb. lleHTpayibHBIe, BHHCAHHBIC YIJIBL. YTJIBl MEXAY XOpJAaMH, CEKYIIMMU U
KacaTeJbHBIMU.

9. Bmucanssle U onucaHHbe MHOTOYTOJILHUKU. Teopema [ITonemes.

10. BHeBmnucaHHBIC OKPYKHOCTH.

11. TlapannenbHOCTb, NEPIEHIUKYISIPHOCTD MPSIMBIX, MIPSIMON U IJIOCKOCTH, JIBYX IIOCKOCTEM.
CxkpemuBaromuecs npsiMeie.

TpexrpaHHsle yTIibl.

Muororpannuku. Tena BpamieHus.

12.
13.

B xon1e M3y4eHHs AUCHUIUIMHBI TOABOASTCS UTOT'H pabOThI CTYI€HTOB Ha JIEKIIMOHHBIX U
MPAKTUYECKUX 3aHATHUSAX IyTEM CYMMHUPOBaHUs 3apab0TaHHBIX 0aJIOB B TEUEHUE CEMECTpA.
Kputepun onennBanus 3HaHU 00yYAIOIIUXCS 1O JUCHUIIMHE
Dopmuposarue 6a1TbHO-PEUMUH20801 OYeHKU pabomvl 00yYaAOWUXCcs

ITocerenne Pabora Ha
[Tocemenne KonTpoms-
N MPAKTUYECKHUX | MPAKTUUYCCKHX DK3aMeH
JIEKIAN N Has paboTa
3aHATHUHU 3aHATHUAX
Pasbannoska | 15 119 |20x1=20 | 20x 12=240
0 BUIAM 32 Oamna 64 Oamna
0aJUIOB 0aJUIOB Oaju10B
8 pabot
cemecrp Cymmapssbiii | 12 6amios 20 Gamra 2400a1a gjﬂnOB gggnOB
Makc. 0anI max max max max max
ITocerenne Pabora Ha
[Tocemenne KonTpoJib- .
N NPAaKTUYECKUX | PAKTUYCCKUX 3ayér
JIEKIAN N Has paboTa
3aHATUHU 3aHATHUAX
Pasbannoska | g o 15x 1=15 15 x 12=180 64
10 BUJaM _ 32 Ganna
1=906a/oB | OGaIOB 0aJUIOB oajuta
7,9 pabot
cemectp Cymmapsnsiit | 9 6amioB 15 Gamnos 204 6annos 236 6amoB gggmm
Makc. 0aI max max max max max

Kpumepuu oyenusanusa pabomwr obyuarowezocs no umozam 8cemecmpa

Ouenka banasi (4 3E)
COTIUYHOY 361-300
«XOpOLIO» 281-360

«YIOBJICTBOPUTEIIHHOY 201-280
«HEYAOBIETBOPUTEIBHO» 200 meHee

Kpumepuu oyenusanus pabomul o6yyarowezocs no umozam 1,9 cemecmpa

Ouenka banasl (3 3E)
«OTJIMYHOY 271-300
«XOPOIIOY 211-270

«YIOBJIETBOPUTEIHLHOY 151-210




| KHEYIOBIETBOPUTETLHOY | 150menee

6.MeToanyeckue ykazaHusi Vi1 00y4al0LIMXCsl 10 OCBOCHHIO JHCIHMIIIMHBI

YcnemHoe u3ydeHne Kypca TpeOyeT OT 0OyJaromMXCsl TMOCEIICHHsI JIEKIIUH, aKTHBHOU
paboThl Ha NPAKTUYECKUX 3aHATUAX, BBIIOJHEHHS BCEX Y4YEOHBIX 3alaHMi NpernojaBarens,
O3HAKOMJICHHSI C OCHOBHOM U JIOIIOJIHUTEIILHOM JIMTEPATypPOX.

3anuce JIeKIMH — OJHa U3 (OpPM aKTHUBHOM CaMOCTOATEJIBHOM paboThl 00ydaroluxcs,
TpeOyromiasi HaBBIKOB M YMEHMsSI KpaTKO, CXEMaTHUYHO, IIOCJIEN0BAaTEIbHO U JIOTUYHO
(UKCUpPOBaTh OCHOBHBIE IOJIOKEHUS, BBIBOABI, 000011eHus, GOpMYIUPOBKH. B KoHIE nexkuuu
IpenojiaBaTesb OCTaBiIsieT Bpems (5 MUHYT) Ais TOro, 4YTOOBI OOyYarolmiuecss HUMelu
BO3MO>KHOCTb 33J]aTh YTOUHSIOIME BOIPOCHI 110 U3y4yaeMOMy Marepuaiy. M3-3a HenocTarouHoro
KOJINYECTBA ayJUTOPHBIX YacOB HEKOTOpBIE TEMbl HE YJAE€TCS OCBETUTh B IIOJHOM OOBEME,
IIO9TOMY IpENoJaBaresb, IO CBOEMY YCMOTPEHHUIO, HEKOTOpBIE BOIPOCHl BBIHOCHT Ha
CaMOCTOATENILHYIO PabOTy CTYJEHTOB, PEKOMEHYS Ty WM MHYIO JuTeparypy. Kpome storo, mis
JY4IIEro OCBOEHUs Marepuaja M CHUCTeMaTu3allMd 3HAaHUH MO JUCLUUIUIMHE, HEO00XOIUMO
IIOCTOSIHHO pa30uparh Marepuaibl JIEKIUI 10 KOHCHEKTaM K y4eOHbIM mocoOusiM. B cimydae
HEO0OXO0AMMOCTH 00paIaThCsl K MPErnoiaBaTellto 3a KOHCYIbTalUeH.

IoaroroBka K NpPaKTHYECKUM 3aHATUSIM.

ITpn moaroTroBke K IPAKTUYECKUM 3aHATHSM CTYIEHT JOJDKEH HM3Y4UTh TEOPETUYECKUI
MaTepuai 1o TeMe 3aHiTUs (MCHOJIb30BATh KOHCHEKT JIEKIMM, U3y4UTh OCHOBHYIO JIUTEPATYpy,
03HAKOMUTbBCS C JOMOJIHUTEILHON JIUTEPATypOi, IIPHU HEOOXOIMMOCTH JOIOIHUTD KOHCIIEKT, Jerast
B HEM COOTBETCTBYIOIIME 3allUCH W3 JIUTEPATypHBIX MCTOYHHMKOB). B ciyyae 3arpyaHenuii,
BO3HUKAIOIIMX IPU OCBOCHUU TEOPETUUECKOr0 MaTepHaja, CTYIEHTY CllefyeT oOpalatbCs 3a
KOHCyJIbTalluel K mpenojaBarento. Vs Ha KOHCyNbTalMi0, HEOOXOJMMO XOpOLIO IMPOAYyMAaTh
BOIIPOCHI, KOTOPbIE TPEOYIOT pa3bsICHEHUSL.

B Havasie npakTHYECKOro 3aHATHS IIPENIOAABATENb 3HAKOMUT CTYACHTOB C TEMOM, OIJIAIAeT
IUIaH IIPOBEICHUS 3aHATHS, BBIIACT 33JaHus. B TeueHue OTBEIEHHOIO BPEMEHU Ha BBIIIOJIHEHHE
paboThI CTYAEHT MOKET OOpaTUTHCS K MPENoAaBaTellio 3a KOHCYIbTalluel Win pa3bsicHeHusIMU. B
KOHLIE 3aHATHS IPOBOJUTCS IIPUEM BBIIIOJIHEHHBIX 3aJaHui, coOeceJ0OBaHHE CO CTY/ICHTOM.

Pe3ynbTaThl BHINIOIHEHUS IPAKTUYECKUX 3aHUI OLIEHUBAIOTCS B Oalljiax, B COOTBETCTBUM C
OaITbHO-PEUTUHTOBOI CUCTEMOI yHUBEpCUTETA.

ILnaHbI NPAKTHYECKUX 3aHATHH
7 cemecTp

IIpakTnueckoe 3ansTue 1-4. Teopust 1eJJMMOCTH.
1.BBOAHBIN KOHTPOJb.
2. Teopema O JIEJIGHUN C OCTATKOM.
3. HOJ, HOK, anroputm EBknmnaa
4.B3aumHo mpocTble yucna. [Ipocteie m coctaBHble uncia. CrocoObl MPOBEPKH MPOCTOTHI
qucia. beCKOHEYHOCTh MHOXKECTBA MPOCTHIX uncen. OCHOBHOE CBOWCTBO MPOCTOrO YHCIA.
5.0cHoBHas Teopema apu@MeTHKu. Pa3nuuHble MyTH MOCTPOCHHUSI  TEOPUH  JIEITUMOCTHU
MHO’K€ECTBA LIEJIBIX YUCEI
6.burom HeroToHa.
7.Pemenue 3anau.
[IpakTuyeckoe 3aHsAATHE 5-7. 3aa4N HA 1EJIMMOCTb.
1. Anroput™m EBkiinja.
2.HO/I n HOK B pemienuu 3aaauy.
3. Ilpu3Haku AeIUMOCTH.
4. Pemntenne 3aaad.
5. ItoroBast KOHTpoOJIbHAs paboTa.
IIpakTnyeckoe 3ansaTHe 8. J/IModaHTOBBI ypaBHEHHMsI TMeEePBOro MOPSAAKA C JBYMS
HEM3BEeCTHBIMH



1.Meroapl pelieHust ypaBHEHUN B LIETBIX YUCTaX
2.YpaBHEHHMs B LIETIBIX YMCIaX NEPBOrO MOPSAIKA, C IBYMSI HEM3BECTHBIMU
3.Ilpuknaanble 3a1a4u, pelieHue KOTOPBIX CBOAUTCS K PEIICHUIO YPAaBHEHHH B LEJIBIX YHCIIAX.
4. Pemenue 3amay.
IIpakTnyeckoe 3ausitue 9-10. JInogaHTOBHI ypaBHeHUS! BTOPOro MOPSiAKa ¢ JBYMS
HEeM3BeCTHbIMH
1.Metozp! penieHus: ypaBHEHUI BTOPOTO MOPSAKA C IBYMSI HEU3BECTHBIMU
2.PelieHne ypaBHEHUH B 1IEJIBIX YHCIIAX.
3.0eHKa mepeMeHHBIX, OpraHu3alus nepedopa.
4. lenple uncna ¥ KBaJPaTHBIX TPEXUJICH.
5. Pemienue 3anau.
IIpakTuyeckoe 3ansaTue 11-12. TexcToBbIe 3a1a4H.
1.Knaccudukamus 3a1ad mo cnocodam pereHus.
2.3a/1a4M Ha COCTaBIICHUE YPaBHEHH, HEPABEHCTB.
3.TexcToBBIE 3a7auH, pelIaeMbIe C TOMOIIBIO CUCTEM YPaBHEHUH U HEPAaBEHCTB.
4.TekcToBBIC 3a/1a4H, UCIOJIB3YIOLIUE IETUMOCTD IIEJIbIX YHCET.
5.0KcTpeManbHbIC 33a41 B IIEJIBIX YUCTIaX.
6.Pemenue 3amau.
IIpakTnyeckoe 3ansaTue 13-14. JlokazaTejbCTBO HEPABEHCTB.
1.Bupl HEepaBEeHCTB.
2.0OCHOBHBIE CIIOCOOBI JIOKA3aTeILCTBA HEPABESHCTB.
3.IIpeoOpazoBanusi HepaBeHCTB (anredpandyeckue MpeoOpa3oBaHUs, YMHOXKEHHE HEPAaBEHCTBA,
MOHOTOHHOCTb, HEPABEHCTBA MEKY CPEITHUMMU ).
4.HepaBeHcTBa B 1IeNbIX yncaax. [ padudeckie WUTIOCTpaIUu.
5.Pemenue 3anay.
IIpakTuyeckoe 3ansaTue 15-16. IocsienoBaTeIbHOCTH U IPOTPECCHH.
1. Apudmernueckass W TEOMETPHUYECKAs MPOTPECCHU: OIPENENICHUs, XapaKTePHUCTUUYECKUE
CBOICTBa, (HOPMYIIBI I-OTO YJIEHA, CYMMBI M-MIEPBBIX YJICHOB.
2.3ajauu Ha IPOTPECCUHN.
3. LlenouncneHHble MPOrpeccun
4. Pemenue 3amau.
5. ItoroBast KOHTpOJIbHAs paboTa.
IMpakTuyeckoe 3ansaTue 17-18. Moayasn. [locTpoenue rpadpukoB (yHKIHIA, comepKamme
NepeMeHHYI0 M0 3HAKOM MOJYJIsl.
1.0Onpenenenue, reomeTpruyeckasi HHTEPIIPETALKs, CBOMCTBA MOIYIISL.
2.IToctpoenue rpadukoB PyHKINN, aHATUTHIECKHUE BHIPAKEHUS KOTOPBIX COAECPKAT MOAYIb.
3.Pemenue 3anay.
IIpakTnueckoe 3ansTue 19-20. [loka3aTejbHble H JJorapupMuyecKue PyHKIMHU.
1.0Omnpenenenne, cBOKCTBA JTOTapU(DMOB.
2.0mpenenenHusi, CBOMCTBa, rpadUKH MOKA3aTeNbHON U JTorapuMUIecKor GyHKINH.
3.Pemenue 3anau.
IIpakTnyeckoe 3ansiTue 21. I'padpuk pyHkuuu, conep:kamue arc GyHKunu.
1.VpaBHeHUs U HEpaBEHCTBa, COJEp)Kalllue OOpaTHbIE TPUTOHOMETpUUeckre (QyHKUMHU. Bujel
YpaBHEHUN U HEPABEHCTB.
2.Metonpl penieHns YpaBHEHUH W HEPABEHCTB, COAEPKAIIUX OOpaTHBIE TPUTOHOMETPUYECKUE
byHKINN.
3.Cucrembl ypaBHEHUH 1 HEPABEHCTB C apK(PYHKITUSIMH.
4.Pemenue 3amay.
IMpakTyeckoe 3ausTue 22-24. I'paduk cja10KHBIX QyHKIMIA.
1. Haxoxnenune O/13, 4eTHOCTb, HEUETHOCTD, IEPUOJUYHOCTD, TOUKM MaKCUMyMa U MUHHUMYyMa,
HauOoJIbIlIee U HAaMMEHbIIee 3HaUeHNe QYHKIUU.
2.IToctpoenue rpaduKoB CIOKHBIX (PYHKIIMA METOAAMHU 3JIEMEHTApPHOM MAaTEMATUKH.



4 Pemenue 3aad.
5.htoroBast KOHTpOJbHAs padoTa.

8 cemecTp
Ilpakmuueckoe 3anamue 1-2. ToxaecTBeHHbIEe MPe0OpPa30BaHUA aIredpanyecKux
BbIPAsKEHU .
1.BBo/iHBIN KOHTPOJIb.
2.0neMeHTapHble (QYHKLIUU: ONpeiesieH s, CBOWCTBA, TpapuKU.
3.ToxecTBeHHbIE TPEOOPA30BAHUS PALMOHATBHBIX.
4. ToxxecTBeHHbIE MPeoOpa30BaHus UPPALIMOHATILHBIX BhIPAKEHUH.
5.Pemenue 3anay.
Ilpakmuueckoe 3anamue 3-5. O01asi Teopusi ypaBHeHU (HEPaBEHCTB) M UX CHCTEM
1.PanmoHanbpHble ypaBHEHUS, HEPABEHCTBA U UX CHUCTEMBI.
2.00mue MeToAbl pelieHus anreopandeckux ypaBHeHUl (Metos pas3ioKeHUs Ha MHOXKHUTEIH,

MeTo MOACTaHOBKH U T.J).

3.CrnenranbHbIe METO bl PEIICHUS.

4.HectanaapTHble METO/IbI PEIICHUS.

5.Pemenue 3amau.

Ilpakmuueckoe 3anamue 6-8. Moay.ib. YpaBHeHUs] U HEPABEHCTBA, COJepP KalIue
MepeMEeHHYI0 10/l 3HAKOM MOAYJIS.

1.0Omnpenenenne, reomeTpuueckasi HHTEPIPETaIKs, CBOMCTBA MOIYJIS.

2.YpaBHCHHSI © HEPABCHCTBA, COJIEPIKAIIHE IEPEMEHHYIO TIOJT 3HAKOM MOJIYJISI, MX CUCTEMBI.
3.IToctpoenune rpadukoB PyHKIHA, AaHATUTHICCKUE BBIPAKEHUS KOTOPBIX COJCPIKAT MOIYJIb.
4 Pemenue 3amauy.

Ilpakmuueckoe 3anamue 9-11. UppanuoHanbHble ypaBHEHHs U HEPABEHCTBA.
1.Pemienuie nppaliMoHaIbHBIX YPaBHEHUI METOA0M BO3BEICHHs 00enX JacTeil ypaBHEHUs B
OJIHY U TY K€ CTEIECHb.

2.Metox BBEICHUST HOBBIX TIEPEMEHHBIX.

3.HckyccTBeHHBIE TPUEMBI pEIIeHUs] HPPANNOHATIBHBIX YPAaBHEHUH.

4.CuctemMbl HpPaMOHATIBHBIX YPABHEHUH: METO/IBI PEIICHHUS.

5.Pemenue 3anau.

6.1ToroBas KOHTpOJIbHAs paboTa.

Ilpakmuueckoe 3anamue 12-16. Iloka3aTejibHbIe U JJorapupmMuyecKkue ypaBHeHus,
HepaBeHCTBA.
1.BBoiHBIN KOHTPOJIb.
2.0mpenesicHre, CBOMCTBA JIOTapH(MOB.
3.0npeneneHusi, CBOWCTBA, rpaMKyu MOKa3aTeIbHON U TIorapuMuieckoil pyHKIHiA.
4. ToxnecTBEHHbIE TPeoOpa30BaHUs OKa3aTEIbHbBIX U JIOTapU(MUIECKUX BbIPAXKEHUH.
5.I1okazarenbHbIe, JTOrapu(MHUECKIE YPAaBHEHHS, HEPABEHCTBA M HX CHCTEMBI.
6.Pemenue 3anau.
Ilpakmuueckoe 3anamue 17-19. Tpuronomerpusi. TpuroHomerpudeckne BbIpaskeHUsl.
1. TIpeoOpa3oBaHuE TPUTOHOMETPUUECKUX BBIPAKEHUH, J0KA3aTENbCTBO TOKIECTB U
HEPaBEHCTB.
2. T'eomerpuueckue nHTEpIpeTay HOPMYI CIOKESHHUS.
3. TpuroHomeTpHyecKHe TOKAECCTBA M HEPABEHCTBA ISl YIIIOB TPEYTOJIbHHKA.
4. Pemenue 3a1a4.
Ilpakmuueckoe 3anamue 20-22. TpuroHoMeTpuiecKHe ypaBHeHHs, HEPABEHCTBA.
1. Tpuronomerpuueckue GyHKLIUU: ONMpeaeTICHHs, CBOWCTBA, IPpaduKH.



2. TpuroHoMmeTpuyeckue ypaBHEHHUs, BUAbl TPUTOHOMETPUUYECKUX YPAaBHEHUH, METOIbI
pelleHus: TPUTOHOMETPUUYECKUX YPABHEHUI.
3. Tpuronomerpuueckue HepaBeHCTBa. [IpocTelinme TpuroHoMeTpuyeckre HepaBeHCTBA.
4. CucrtemMbl TPUTOHOMETPUYECKUX YPABHEHUI U HEPABEHCTB.
5. Pemenue 3agau.
Ilpakmuueckoe 3anamue 23-25. QO0paTHbIe TPUTOHOMETPHYECKHE (PYHKIIHH.
1. Oobparubie Tpuronomerpudeckue GpyHkuuu. OnpeneneHns oOpaTHBIX TPUTOHOMETPUYECKIX
GYHKIIHA.
2. CaoiicTBa 00paTHBIX TPUTOHOMETPHUUECKUX ()YHKITHIA.
3. I'padmku 0OpaTHBIX TPUTOHOMETPUUECCKUX (PYHKITUH.
4. Pemienue 3agau.
Ilpakmuueckoe 3anamue 26-28. TIpeoGpa3oBaHue BbIpaskeHUii, cogep:Kammx odpaTHbIe
TPUTOHOMeTPHYeCKHEe (PYHKIMH.
1. TIpeoGpa3oBaHue BbIpaKE€HUH, coAepKAIUX OOpaTHbIE TPUTOHOMETpUUYECKUE (HYHKIIH.
2. Jloka3aTenbCTBO TOXKIECTB.
3. Penrenue 3amay.
Ilpakmuueckoe 3anamue 29-32. YpaBHeHHs U HEPABEHCTBA, Colep Kallue 00paTHbIE
TPUTOHOMETPUYEeCKUEe (PYHKIMHU.
1. YpaBHeHHs ¥ HEpaBEHCTBA, COJAEpKallie OOpaTHbIE TPUTOHOMETpUYecKne (PpyHKIUH. Bumbl
YpaBHEHUI U HEPABEHCTB.
2.Metonpl peuieHus ypaBHEHUH W HEPaBEHCTB, COAEPKAIIMX OOpaTHBIE TPUTOHOMETPUYECKHE
byHKIHH.
3.Cucrembl ypaBHEHUH 1 HEPABEHCTB C apK(PYHKITUIMH.
4. Pemenue 3a1ay.
5.UtoroBas KOHTpOJIbHAsS padboTA.
9 cemecTp
Ilpakmuueckoe 3anamue 1-2. AkcuoMbl adco/110THON reomeTpuu. TpeyroabHUKH.
BBOoAHBII KOHTPOJIB.
AKCHOMBI a0COJIIOTHOM T€OMETPHUH U CIIEJICTBUS U3 HUX.
OCHOBHBIE IOHATHS MIJIAHUMETPUH.
TpeyronbHUKU: METpUYECKHE OTHOUIEHHS B TpeyrojbHUKe. COOTHOLIEHHE MEXIY
CTOPOHAMH U YIJIaMH TPEYroJIbHUKOB. MeuaHbl, BBICOThI, OMCCEKTPHUCHI.
IInomane TpeyrojapHHUKA.
6. Teopemsl Ctioapta, UeBbl, MeHenas.
7. Pemenue 3amau.
Ilpakmuueckoe 3anamue 3-4. YeTbIPEXYroJbHUKH.
1. YerslpexyroiabHUKHU. Buabl 4eTbIpEXYTrOIbHUKOB.
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2. Merpuyeckue OTHOUICHUS B YETHIPEXYTOJbHHUKAX.
3. Inomamym muockux ¢uryp.

4. Teopema IITonemes.
5. Pemenue 3amau.
Ilpakmuueckoe 3anamue 5-6. OKpPYKHOCTH.
OKpyXHOCTBb.
[lenTpanbHblE, BHUCAHHBIE YIJIBL.
Vsl MeXAy XOpJaMH, CEKYIIEH 1 KacaTeIbHOM K OKPYKHOCTH.
BrnrcanHbIe U ONMCAaHHBIE MHOTOYTOJIBHUKH.
BHeBnucaHHbIE OKPYKHOCTH.
Pewenue 3anau.
Ilpakmuueckoe 3anamue 7-9. I'eomeTpuyecKue NOCTPOECHHUS HA MJIOCKOCTH.
1. DrnemeHTapHBIE TEOMETPUUYECKHUE 3a]1a4M Ha TOCTPOEHHE.
2. 3ajauyu Ha MMOCTPOCHHE.
3. MeTtozpl perieHusi TeOMETPUUYECKHX 33134 Ha TIOCTPOCHHE

ok wnE


https://math.ru/lib/files/djvu/geometry/geopost.djvu?djvuopts&page=28

['eomeTpHruecKkoe MECTO TOUEK Ha MIIOCKOCTH.
JIBuKeHMsI Ha TIIOCKOCTH U UX MPUMEHEHHS K TeOMETPUYECKUM MTOCTPOSHUSIM.
I'eomeTpruecKkoe MECTO TOUEK Ha IIIOCKOCTH.
I'omoTteTusi.
WNuBepcus.
AnrebpandecKkuii METO/I.
10. UroroBast KOHTpOJIbHAS paboTa.
Ilpakmuueckoe 3anamue 10-11. Akcuomsbl crepeoMeTpru. OCHOBHBIE MOHSITHS
cTepeoMeTpHH.
1. BBOaHBIN KOHTPOJIb.
2. AKCHOMBI CTEPEOMETPHH.
3. OCHOBHBIE MTOHSTHUSI CTEPEOMETPHH.
4. B3anMHOE pacroyio’KeHHe MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
5. Pemrenue 3amau.
Ilpakmuueckoe 3anamue 12-13. MHororpasnsbie yriisbl.
1. MHuororpaHHsie yIibl.
2. Teopema KOCHHYCOB M TEOpEMa CHHYCOB JUISI TPEXTPAHHBIX YTJIOB.
3. Ilpu3Haku paBeHCTBA TPEXTPAHHBIX YIJIOB.
4. HeoOxoamMoe U JOCTATOYHOE YCIOBUE CYIIECTBOBAHUS TPEXTPAHHOTO YyIIa.
Ilpakmuueckoe 3anamue 14-17. MHOTOrpaHHUKH.
1. MHororpaHHUKHU X CBOICTBa.
2. CedeHue BBITYKIBIX MHOTOTPAHHUKOB.
3. TloBepxHOCTH U 00BEMBI MHOTOTPaHHHUKOB.
4. Penrenue 3amay.
Ilpakmuueckoe 3anamue 18-20. Tena ppamenus.
Tena BpaleHus, uxX CBOMCTBA.
OcHoBaHme, BHICOTa, O0OKOBAst MOBEPXHOCTh, 00pa3yroIas, pa3BepTKa.
[ToBepxHOCTH M OOBEMBI TEJ BpAILIEHHS.
CeueHus Ten BpalleHUs.
[Tpoexkuuu nuIMHIpA.
. Pemenne 3amau.
Ilpakmuueckoe 3anamue 21-24. KoMOMHAIMM reOMeTPHYECKHUX TeJl.
1. PaznuyHbie KOMOMHAIIMN T€OMETPHUUECKUX TEJl.
2. OcCHOBHBIE TEOPEMBI KOMOMHAIIMHM F€OMETPUUECKUX TEJl.
3. Peurenue 3anau.
4. Wrorosas KOHTpoJIbHas padoTa.
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8.IlepeueHb OCHOBHOW M /IONMOJIHUTEJIbHOI Yy4eOHOIl JuTepaTypbl, UHTepHeT-pecypcos,
HEeOO0XOAUMBIX /1JI51 OCBOEHMS IH CHUTLTUHBI

OcHoBHas JuTepaTypa

1. lo6peiauHa, Y. B. DnemenTapHas MaTemaTHKa : yueOHO-MeTonndeckoe nmocobue / U. B.
No6peauna, H. M. UcaeBa, H. B. Copoknna. — Tyma : TI'TIY, 2018. — 95 c¢. — ISBN
978-5-6041454-8-7. — Texcr : anexrponnslii // URL: https://e.lanbook.com/book/113615

2.bypaxkoBa, I'. FO. Dnemenrapnas matemaruka : yueOHoe mocobue / I'. FO. Bypaxosa, T. H.
Kapmnosa, 1. H. Mypuna. — Spocnasns : , [6. r.]. — Yacts 1 — 2012. — 131 c. — ISBN
978-5-87555-752-1. — Texcr : AIIEKTPOHHBIN — URL:
https://e.lanbook.com/book/154018

3.Yyunkos, I1.B. [TpakTudeckue 3aHATHS 110 AIEMEHTAPHOW MateMaTuke (2-i Kypc): ydeOHoe
noco6ue / I1.B. UynkoB. — Mocksa: [Ipomereit, 2012. — 102 c.: un. — Pexxum goctyma: mo
noxmucke. — URL: https://biblioclub.ru/index.php?page=book&id=437445
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1. Janasn, A. A. I'eoMeTpudeckue MOCTPOCHUS Ha MJIOCKOCTH M B MPOCTPAHCTBE: 3aJa4l U
pemenus: yaeonoe nmocooue / A. A. lagasa. — 2-e uzn. — MockBa: ®OPYM: UHOPA-M,
2020. - 464 c.: nn. - (IIpodeccuonanpHoe oOpazoanue). - ISBN 978-5-91134-807-6. -
Tekcr: anexktpounsiii. - URL: https://znanium.com/catalog/product/1082973

2.Enenxux, M.A. Maremaruka: ydeOnoe mocooue / M.A. Enenxux, T.M. Cadponoba,
H.B. YepnoycoBa; Enenkuii rocynapctBennbslii yaupepcutetr uMm. U.A. bynuna, Kadenpa
MaTeMaTUKU W METOJIMKM €€ mpenojgaBanua. — Enen: Eneukuid rocynapCTBEHHBIN
yauBepcuteT uM. M. A. bynuna, 2016. — Y. 2. — 144 c.: rpad., uin. — Pexxum gocryna: mo
noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=498148

3.MenbHukoB, P.A. DneMeHTapHas Maremarwka: ydeOHoe mocoouwe / P.A. MenbHHKOB,
I'.I'. EnbuanunoBa; Eneukuil rocynapcrseHHblil yauBepcuteT uM. U.A. bynuna. — Eneu:
Eneukuii rocymapctBeHHbli yHuBepcuter um. WM. A. bynuna, 2017. — Y. 3.
Tpuronomerpus. — 101 c¢. - Pexum  jgocryma: 1o  HOANUCKE.  —
URL: https://biblioclub.ru/index.php?page=book&id=498152

4.EnpuannnoBa, I'.I. Dnemenrapnas marematnka: ydeOHoe mocobue / I'.I'. EnpuanunoBa,
P.A. MenbnukoB; Eneuxuii rocynapctBeHHblil yHuBepcuteT uM. M.A. bynuna. — Enen:
Eneukuil rocynapcrsensublii yausepcurer um. M. A. bynuna, 2016. — Y. 4. ['eomerpusl.
Havanbnubie cBenenus. TpeyroapbHuk. — 93 c¢. — Pexum poctyma: mo MOANUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=498154
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