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MecTo IMCHMILIMHBI B CTPYKTYpe 00pa3oBaTe1bHOI MPOorpaMMsl

Jucnunimna «OneMeHTapHas MaTeMaTHKa» OTHOCUTCS K JUCIMIUIMHAM 00s3aTelbHOU
gactu bioka 1. Hucummuuaer (Moxynu) [IpeaqMeTHO-METOIUYECKOrO0 MOIYJsS MO MPOdUITIO
«MaremaTuka» yueOHOro IUIaHa OCHOBHOW MpoQecCHOHANbHONH 00pa30BaTeIbHON MPOTrpamMMbl
BBICIIETO O0Opa3oBaHMs — MPOrpaMMbl OakaiaBpuara IO HamlpaBieHUIO0 moaroToBku 44.03.05
[Tenarornyeckoe oopazoBanue (¢ AByMs NMPOGUIIMHU MOATOTOBKH), HAITPaBICHHOCTH (TTPO(HIIb)
oOpa3oBatenbHO porpamMmMbl «Dusnka. MareMaTika, O4HON GOpPMBI 00ydeHUsI.

JucuumiuHa omnupaercs Ha pe3yiabTaTbl oOyueHusi, CGOpPMUPOBAHHBIE B paMKax
MIKOJBHOTO  Kypca  MaTeMaTUKU  WJIM  COOTBETCTBYIOIIMX  JUCHUIUIMH  CPEIHErO
npoecCHoHaNbHOr0 00pa30BaHUsA, a TaKXkKe psAaa AUCUUIUIMH Y4eOHOro IUIaHA, M3YyYEHHBIX
oOyuaromumucs B 1-6 cemectpax: AunreOpa, 'eomerpus, MaremaTuyeckuii aHaus.

Pe3ynbrarhl u3ydeHus TUCHUIUIMHBI SBJSIOTCS OCHOBOM Ui M3y4YEHUS AUCLMIUIUH U
NPOXOXKJICHHUS TPAKTHK: Y4eOHas O3HAaKOMHTEIbHAs MpakTHKa 1o mnpodmio Maremaruka
[TpousBoacTBeHHAas (MeJaroruyeckas) NpakTHKa.

IlepeyeHb MIAHMPYEMBIX pe3yJbTATOB 00yuyeHHs1 (00pa3oBaTelIbHBIX Pe3yJIbTATOB)
10 JMCUHHIJIMHE
Lesibi0 OCBOCHUS AUCHUILIMHBI «DJIEMEHTAapHAs MaTEeMaTHKa» CHCTEMaTHU3UPOBATh, 000OIIUTH
CUCTEMY 3HAaHUU MO IIKOJIBHOMY KypCy MaTeMaTHKH, a TaKKe MOMOJIHUTh 3TH 3HAHUS HOBBIMHU
dakramu.  M3ydeHme  JaHHOTO  Kypca  JOJDKHO  CIIOCOOCTBOBATH  TOATOTOBKE
KBTM(ULIMPOBAHHOTO YYUTEISl MATEeMAaTUKH, BJIAJICIOLIETO OCHOBHBIMH METOJAMU pPElICHUs
pa3IMYHBIX TUIIOB MaTEMaTHYECKHUX 3a]1a4, 3HAIOMIETO TEOPETUYECKIE OCHOBHI Kypca IIKOJIbHOM

MAaTCMAaTUKH.

3ajgavyell OCBOCHMS AMCIUIUIMHBI SBIAETCS (DOPMUPOBAHHE Yy CTYAEHTa LEIOCTHOTO

MpCaACTaBJICHUA 00 OCHOBHBIX MCTOJaxX PCIICHUA

3aJad BHGMCHTapHOfI MaTEMAaTUKU,

chopMHpOBATH TOTOBHOCTh OYyIYIIETO YYUTENS MAaTEMAaTHKU K d(PPEKTUBHOMY MPETOAABAHUIO
IPONEeIeBTHUECKOro, 6a30BOro U NpOQHIBHBIX KYPCOB I10 PEIMETY.

B pesynprare ocBOEHHs NMporpaMmbl OakanaBpuara OOydaroIluiics NOJDKEH OBJIANEThH
CIIEAYIOIIMMHU pe3yjibTaTaMi OOYy4YeHHs [0 JUCLUIUIMHE «DJeMEHTapHas MaTeMaTuka (B

TadauIe

MpeaAcCTaBJICHO

COOTHCCCHUC

00pa3oBaTENbHBIX  PE3yIbTATOB

AUCHUIUIMHE C UHAUKATOpAMU NOCTHIKCHUS KOMHGTCHHHﬁ):

oOydeHust TI0

Kommerenmus u
WHIUKATOPHI €
JOCTHKCHUS B
IUCLHUILINHE

OO6pazoBarenbHbIe pe3yIbTaThl AUCHUTIIHHBI
(aramsl HopMUPOBAHUS AUCITUTUIHHBI)

3HACT

yMeeT

BJIagcCT

VK-1.2. Ilpumensier

OP-1 meToasl

OP-2 npumeHATh

OP-3 HaBbIKaMu

jgorudeckue Gopmsl 1 KPUTHUYECKOIO CUCTEMHBIN MOJXO0A pedaexcuu no

IpOIEeTyphl, CIIOCOOCH | aHaNM3a U CUHTE3a JUISL pEILIEHUs MOBOLY

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

MOBOJAY COOCTBEHHOU U qy»KOH1

Yy>KOW MBICIIUTETbHON MBICITUTEIbHOU

JESITEIIBHOCTH. JESTEIIBHOCTH
[IK-1.1. 3naer OP-4 ponb 1 MecTo OP-5 ocymectBisats | OP-6 neiictBuem
CTPYKTYpY, COCTaB 1 MaTeMaTHUKH B 001el | oToop yaeOHOro MPOEKTUPOBAHUS
TUIAKTHYECKNE KapTUHE HAYy4YHOTO COJIep KaHUs JJIS €70 | pa3iMyHbIX opm
€IMHUIIBI 3HAHMUS, peanusaiuu B y4eOHBIX 3aHATHH,
IIpEeIMETHON CTPYKTYpY, COCTaB M | pa3iMuHbIX (popmax HaBBIKOM
o0nactu TUIaKTHYECKHE oOyueHus B MIPUMEHEHHUS
(mpenosiaBaeMoro €IMHULIBI COOTBETCTBUH C Ppa3IUYHbIX
peMeTa). coJiepKaHus COBPEMEHHBIMH METOJI0B, IPUEMOB
[IK-1.2. Ymeer LIKOJIBHOTO Kypca TpeOOBaHUSIMH K Y TEXHOJIOTUH B
OCYIIECTBISITh OTOOP | MAaTEMaTUKH. 00pa30BaHUIo. o0y4eHuu




y4eOHOT0 MaTeMaTHKe.
COJIep KaHUs IJIS €TO
peau3aiuu B
pa3nu4HbIX hopmax
oOy4eHus B
COOTBETCTBHUH C
TpeOOBaHUSIMHU
dI'OC OO.
[1K-3.1. Braneer OP-7 OP-8 OP-8
criocobamu XapaKTEPUCTHKY OKa3bIBaTh HaBBIKAMHU
UHTETpaluu JTUYHOCTHBIX, MEearoru4ecKyo OpraHu3ay 1
y4eOHBIX TPEAMETOB MPEIMETHBIX U MOJIICPIKKY IPOBEICHUS
JUIS OpraHu3aluu MeTanpeIMeTHBIX oOyuaromumcs B 3aHSITHI C
pa3BuBaroIIeH pe3yabTaToB B 3aBHCUMOCTH OT UX UCTIOJIb30BaHUEM
yueOHOI KOHTEKCTe O0y4ueHusi | oOpa3oBaTeIbHBIX BO3MOXKHOCTEH
JeSATeIbHOCTH MaTeMaTHKe; pe3yIbTaTOB; o0pa3oBaTenbHOU
(uccnenoBaTeNbCKOM, | OCOOEHHOCTH OpraHU30BBIBATH CpeIbI IS
IIPOEKTHOM, HUHTETPaLU yueOHBbII IpoLecc ¢ JOCTHIKEHUSA
TPYMIOBOH U 1Ip.). y4eOHBIX MPEMETOB | HCIOIb30BAaHHEM 00pa3oBaTeNbHBIX
JUISL OpTaHU3AIIH BO3MOXXHOCTEH pe3yabTaTOB U
Pa3HBIX CIIOCOOOB o0OpasoBarenbHON obecrieueHus
y4eOHO Cpepl JUIsl pa3BUTHS | KauecTBa yueOHO-
NeSITeIbHOCTH. UHTEpeca K BOCIHUTATEIHLHOTO
IpeaMETy B PaMKax nporecca
YPOUHOI1 1 CpeacTBaMu
BHEYPOUHOU MAaTEMATUKH.
JIESITEIbHOCTH.

1. O6bemM IMCUHUNIMHBI B 32a4€THBIX eIMHHUIAX C YKA3aHHEM KOJHYeCTBA aKaJeMHYeCKHX
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
UTab. 3ausaTus
[IpakT. 3aHATUS

Camocr. pabota

7 cemecTp
Apudmeruxa. UccienoBanne pyHKuuii 31eMEeHTAPHBIMU METOAAMH

Teopust IeIUMOCTH. 4 - 6
Teopema o0 nenenun ¢ octaTkoM.  OTHoIIEHHE
nenumoct U ero  cpoiictBa. HOJI, HOK, anroputm
EBximna. B3anmuo npocteie yncia. [IpocTsie u cocTaBHbIE
qHca. CnocoObl MIPOBEPKU MPOCTOTHI YHcIa.
beckoneunocts MHOXKeCTBa TpOCThIX uucen. OCHOBHOE
CBOWMCTBO MPOCTOTO Yucna. OcHoBHas TeopeMa
apudMeTuku. PaznuyHble MyTH TOCTPOCHUS TEOPHH
JIEIMMOCTH MHOJKECTBA 1ebIX yucell. bunom HprotoHa.

[Ipumenenue anroputma EBKiIMIa [Jid [OMCKA YACTHOTO 2 - 4
peicHu.

Heonpenenénusle ypaBHEHUs NEPBOM CTENEHU c

MHOTUMHU TIepeMeHHBIMH. HeKoTopble CIocoObl perieHus

HEONPENENEHHbIX  YpPAaBHEHUW  BBICHIMX  CTEMEHEM:

UCIIOJIb30BAaHUE  JEIMMOCTH, HCIIOIb30BAHHE  CBONWCTB

MPOCTBIX YHCEJ, METOJ| CIyCKa

DneMeHTapHbIe QYHKIIUN 4 4
(TuHeltHas, KBaJIpaTU4Hasl, MoKa3aTeNbHas, -
norapupmMuueckasi, TPUTOHOMETPUUECKHE), MX CBOWCTBA,
rpa¢puku. OOpatnbie ¢yHkiuu. [loctpoenue rpadukoB
CIIOYKHBIX byHKINH, METOAAMH 3JIEMEHTapHOMN
MaTeMaTHKH.

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

GyHKLIUH.

TekcToBble 3aaun 2 - 4
Knaccugukanus 3agay no cnocodam pemieHus. 3ajadd Ha
COCTABJICHUE YPAaBHEHHI, HEPABEHCTB, CUCTEM YPaBHECHHMU
U HEPaBEHCTB.

Jloka3aTeIbCTBO HEPABEHCTB
Buasl HEpaBeHCTB M OCHOBHBIE CITIOCOOBI JTOKa3aTeJIbCTBA 2 - 4
HEPaBEHCTB.

ITocnenoBaTenbHOCTH U IPOTPECCUU 2 - 4
Apudmernueckass U TeOMETpUYECKass  IPOrPECcCHH:
OTIpeieNIeHus], XapaKTepUCTHUECKUE CBOMCTBA, (hOpMYJIbI T~
Ooro 4Yja€Ha, CYMMbI II-IICPBBIX YJIICHOB. 3a)1aq1/1 Ha
IIPOrpeccuu
Bo3BpaTHble N0CI€10BATENBHOCTH.

Hroro no 7 cemectpy 18 - 30

33




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

ToxecTBEHHBIE TPE0OPA30BAHUS AITeOPANYECKUX

BBIPOKCHHU I - - 4
DOnemMeHTapHbIe  (QYHKIMU:  OMpEJICIICHUs, CBOMCTBA,
rpadukH.
ToxaecTBEeHHBIE npeoOpa3oBaHUs paroHaIbHBIX,

UPPALMOHATIbHBIX BBIPAKECHUH.

OO0m1as Teopus ypaBHEHUHN (HEPABEHCTB) U UX CUCTEM
TeopeMbl pPaBHOCWJIBHOCTH, OOINME METOJbI pemeHus | 2 - 4
YpaBHEHUH, HEPABEHCTB, CHCTEM. ParmonanesHbie
ypaBHEHHUS, HEPAaBEHCTBA M X CHUCTEMBI.

YpaBHEHMs ¥ HEPABEHCTBA, COJIEPKALIUE IEPEMEHHYIO 110
3HAKOM MOJIYJIS.

Omnpenenenue, reoMeTpuuecKas HHTEPIIPETALMSI, CBOMCTBA
MoOnyNsa. YpaBHEHUS M  HEPaBEHCTBA, COJEpKaIlue
NEPEMEHHYI0 IO/l 3HAaKOM MOJYJ, UX CHCTEMBI.
[Toctpoenne  rpadukoB  (QYHKIMH,  aHATUTHYECKHE
BBIPQXEHUSI KOTOPBIX COJEepXaT Moayib. Pemenue
ypaBHEHU U HEPABEHCTB , COCPIKAIIUX MapaMeTp.

WppanmoHajibHble YpaBHEHUS U HEPABEHCTBA.
Teopembl paBHOCHIBHOCTH. OCHOBHBIE CIIOCOOBI pemieHus | 2 - 4
UPPALMOHATIbHBIX YPABHEHUM, HEPAaBEHCTB U UX CUCTEM.

[TokazarenbHble U JTOrapuMUIECKHE YPABHEHHUS,
HEpaBEHCTBA. 2 - 4

Omnpenenenue, cBoiictBa JorapudmoB. OnpeneneHus,
CBOWCTBa, Tpad)MKH IMOKA3aTEIbHOH M JIOTapu()hMUIECKOI

byHKIHIA. ToxnecTBeHHbIE npeoOpa3oBaHus
MOKA3aTeNbHBIX WU JIOTAPU(DMUYCCKUX  BBIPAKCHUH.
IToka3zaTenbHbIe, norapudmuueckue ypaBHEHUS,
HEPaBEHCTBA U UX CUCTEMBI.
Tpuronomerpus.
[IpeoOpazoBaHre  TPUTOHOMETPUYECKUX  BBIpOKEHUH, | 2 - 4

JI0Ka3aTeJIbCTBO TOXKIECTB U HEPABEHCTB. ['eomeTpuueckue
uHTEepIpeTanuu Gopmyi ciaoxeHus. TpuroHoMmerpruieckue
TOXKIECTBA U HEPABEHCTBA IS YIJIOB TPEYTOJIbHUKA.

Tpuronomerpuueckue (GyHKIUU: ONpPEIEIECHUs, CBOICTBA,
rpa¢uku. TpuroHoMeTpuueckue ypaBHEHMs, HEpaBeHCTBa | 4 - 4
U UX cucTeMbl. PelleHne ypaBHEHHH M HEpPAaBEHCTB
COJIeprKalINX apaMerp.

OOpatHble TpUrOHOMETpUYECKHE (YHKLIMHU: orpeneneHus, | 4 4
CBOIiCcTBa, rpaduky. -

[TpeoOpazoBaHre BBIPpAKCHHM, COACpXAIIUX  OOpaTHbIe | 2 4
TPUTOHOMETPHYECKHE byHKIUY; JI0Ka3aTeNIbCTBO -
TOXJIESCTB.

VYpaBHeHHsI U HEPAaBEHCTBA, cojepxkaliue oOpaTHbIE
Tpuronomerpuueckue ¢yHkuuu. Cucrembl ypaBHeHUH u | 4 - 4
HEpaBeHCTB ¢ apKpyHkuusmu. Pemienue ypaBHEHHH H
HEPAaBEHCTB COACPKALUX IapAMETP.




Htoro no 8 cemecTpy

24

40

53

9 cemecTp

IInanumerpus. Ctepeomer

pusi.

AKCHOMBI aOCOJIIOTHOM T€OMETPUM M CIIEACTBUS W3 HUX.
OcHOBHbIE IOHATHS [IJIAHUMETPHUH.

TpeyroabHUKKN: METPUUECKUE OTHOILEHUS B TPEYTOJIbHUKE.
[Tnomane TtpeyronpHuka. Teopembl Crioapra, Yessl,
Memnenasi.

quHDGXVTOJIBHI/IKI/IZ MeTpI/I‘-IeCKI/Ie OTHOIIICHUA B
yeThlpexyroibHukax. [lmomanu miockux ¢uryp. Teopema
IITonemesd.

OkpykHOCTb. lleHTpanbHble, BIHCAaHHBIE YIJbl. YTJIbI
MEXIYy XOpJaMH, CEKYLIEH U KacaTeIbHON K OKPYKHOCTH.
Brmmcanneie n OIMCaHHbBIE MHOT'OYTOJIbHUKH.
BueBnucanHubie OKPYKHOCTH.

FGOMeTpI/I‘IeCKI/Ie IMOCTPOCHHA HA INIOCKOCTH.

AKCHOMBI CTEpEOMETPUH. OcHoBHbIE HOHATHUS
cTepeoMeTpuu. B3auMHOEe pacnojiokeHHe NpsIMbIX H
IUIOCKOCTEH B IPOCTPAHCTBE.

Muororpanseie yrael. Teopema KOCHHYCOB M Teopema
CHUHYCOB I TPEXIpaHHbIX yrioB. IIpu3Haku paBeHCTBa
TpeXrpaHHbiX yriioB. Heobxogmmoe U  J10oCTaTOYHOE
YCJIOBHE CYHIECTBOBAHHUSI TPEXTPAHHOIO yTJa.

MHOFOFDaHHI/IKI/I, nx cBoiicrBa. CedeHue BBIITYKJIBIX
MHOTI'OI'PaHHHKOB. HOBerHOCTI/I n 00BEMBI
MHOTI'OT'PpaHHUKOB.

Tena Bpaienus, ux cpoiictsa. [loBepxHocTH U 00BEMBI TEN
BpAalICHUS.

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

HToro mo 9cemectpy

18

30

33

3.2.Kpamkoe onucanue cooepicanus mem (pa3oenos) OUCUUNTIUHbL

Cemecmp 7

Apudmernxa.

TeopI/I}I ACITNMOCTH. TeopeMa O ACJIICHHNHU C OCTAaTKOM.
yucaa. CrmocoOsl MMPOBEPKU IMPOCTOTHI YHCJIA. beckoHEUHOCTh MHOXKECTBa

IIOCTPOEHUsT TEOPHUH JCIMMOCTU MHOXKECTBA LebIX yuces. buaom Herorona.
[Ipumenenne anroput™ma EBKiMa 1 MOMCKA YaCTHOTO PELICHHUS.

HccnegoBanue d)VHKHI/Iﬁ QJICMCHTAPHBIMHU METOJAaMU.

OTHoluEHNE AETUMOCTH U
ceorictea. HO/I, HOK, anroputm EBximpa. Bzanmuao npocteie uncia. [IpocTeie U cocTaBHBIE
MIPOCTBIX YHCEI.
OcHoBHOE CBOHMCTBO mpoctoro uyucia. OcHOBHas TeopeMa apupMeTHKU. PaznuuHble myTH

€ro




DOnemeHTapHble (DYHKUMW: JUHEWHAs, KBaJpaTU4HAs, I[IOKa3aTelabHas, JorapupmMuieckas,
TPUTOHOMETPUYECKHE; HUX CBOMCTBa, Trpaduku. OOparHbie (ynkiuu. I[loctpoenue rpadukos
CIIOHBIX (PYHKIIHIA, METOJJAMH 3JIEMEHTAPHOW MaTeMaTHKHU.
TexctoBble 3amaun. Kiaccudukauust 3agad mo crmoco0aM pelieHus. 3aJayd Ha COCTaBJICHHE
YpaBHEHUH, HEPABEHCTB, CUCTEM YPABHEHUU U HEPABEHCTB.
Jloka3aTelnbCcTBO HEpPAaBEHCTB. BuIbl HEpPaBEeHCTB M OCHOBHBIE CIOCOOBI JI0OKA3aTelbCTBA
HEPABEHCTB.
[TocnenoBarenpbHOCTH U mporpeccuu. Apudmerndyeckass W TIeOMETpUYECKas MPOTPECCHU:
OTIpeJIeJICHUs], XapaKTePUCTUIECKUE CBOICTBA, (POPMYIIBI IT-0T0 YjeHa, CyMMBI M-TIEPBBIX YICHOB.
3ajaun Ha IPOrPECCHH.

Cemecmp 8
Anrebpa: TOXXJECTBa, YPAaBHEHUS U HEPABEHCTBA, CUCTEMBI.
Anrebpanyeckue, palliOHaJIbHbIE, UPPALIMOHAIbHBIE YPABHEHUS U HEPABEHCTBA.
VYpaBHEHHUs 1 HEPABEHCTBA, COAEPIKAIIME IEPEMEHHYIO 1101 3HAKOM MOAYJIS.
[Toka3zarenbHble, JOrapupMHUUECKUE YPAaBHEHHS U HEPABEHCTBA.
Tpuronomerpus.
[IpeoOpa3oBaHne TPUTOHOMETPUUYECKHUX BBIPAKECHUH, JOKA3aTEIBCTBO TOXKIECTB. MHTEpIIpeTaus
dbopMyn cnoxkeHusi. TpUrOHOMETPUYECKUE TOXKIECTBA U HEPABEHCTBA JJISl YIJIOB TPEYrOJIbHUKA.
TpuronomeTpuuecke ypaBHEHUsI, HEPABEHCTBA U UX CHCTEMBI.
OOpaTHble TPUTOHOMETpUYECKUE (PYHKIIMH: OMPEeIeHUs, CBOICTBA, TpaduKH.
[IpeoOpa3oBanre  BBIpQKCHHA €  OOpPAaTHBIMH  TPUTOHOMETPUYECKUMH  (YHKIIHSIMH,
JI0Ka3aTeNIbCTBO TOXKIECTB. YPABHEHHUS W HEPABEHCTBA C OOpPAaTHBIMH TPUTOHOMETPUUYECKUMHU

GbyHKIHAMU.

Cemecmp 9
[InanumMerpus.
AKCHOMBI a0COTIOTHOM reOMETpHUH U clieICTBUE U3 HUX. OCHOBHBIE IUIAHUMETPUUECKUE ITOHSTHUS.
TpeyronpHuKU. MeTprueckre OTHOLIEHUS B TpeyrojabHUKE. [Inonans TpeyronsHuka. Teopemsl
Crroapra, YeBbl, MeHenas.
UYeTblpexyroJbHUKU. MeTpudeckue OTHOLICHHs B 4YeThIPEXYroJbHHKaX. [lmomanu miockux
¢buryp.
OxpyxkHocTb. lleHTpanpHble, BINHCAaHHBIE YIJbl. YTJbl MEXAY XOpAaMH, CEKYIIUMHUCA U
KacaTeJIbHBIMU.
Bnucannbie u onucaHHble MHOTOYTOJIBHUKHU. Teopema IItonemest.
BHeBnucaHHbIE OKPYKHOCTH.
['eomeTprueckne MOCTPOEHUs HA INIOCKOCTH.
Crepeomerpus.
B3anMHOe pacrionokeHne npsMbIX M IUDIOCKOCTeW. IlapainenbHOCTh NMPSMBIX B IPOCTPAHCTBE.
[TapamienbHOCTh IPSAMOM U IUIOCKOCTH. 1apainienbHOCTh MII0CKOCTEN.
IlepneHqUKyYISIPHOCTD NPSIMBIX B IPOCTpaHCTBE. lIepneHauKyIspHOCTh NPSAMONA M IUIOCKOCTH.
[lepniengukynapHOCTh IUIOCKOCTEN. Teopema o Tpex mnepneHaukynsdpax. CKpelnBaromuecs
HpsIMBbIE.
MHororpanssie yrisl. TeopeMbl KOCHHYCOB M CHUHYCOB [UIsl TPEXTpaHHBIX yrios. IIpusnaku
paBEHCTBa TpPEXIpaHHBIX yriioB. HeoOxoaumMoe M OCTaTOUHBIE YCIOBHS CYIIECTBOBaHUS
TPEXTPaHHBIX YIJIOB.
MHororpaHHukH, uX cBoicTBa. CeueHus BBIMTYKIIBIX MHOTOTpaHHUKOB. [loBepXHOCTH U 00BEMBI
MHororpanHukoB. [Ipunnun Kasansepu. @opmyna CumicoHa.
Tena Bpamienus. [loBepxHOCTH 1 0OBbEMBI TEJ BpAILLIEHUS.
KomOunamu reomerpudeckux Ten. HeoOxoaumple M JAOCTaTOUHBIE YCIOBHS «BIHUCYEMOCTH
cdepbl B MHOTOTpaHHMKH, Tesla BpauieHus. HeoOxoaumble U 10CTaTOYHBIE YCIOBUS TOTO, YTO
OKOJIO MHOTOI'PaHHHUKOB U TeJ BPAILIEHHUsI MOKHO ONHUcaTh chepy




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

CamocrosaTenbHas paboTa CTyJIEHTOB SBIIETCS 0c000i (hopMOii OpraHu3auy yaeOHOro
nporecca, MPEACTABISIOMAs CO00H  IUTAaHUPYeMylo, TI03HABAaTENbHO, OPraHU3alUOHHO U
METOJMYECKH HAIPaBISIEMYIO JIESTEIbHOCTh CTYJICHTOB, OPUCHTHPOBAHHYIO Ha JIOCTHIKCHUE
KOHKPETHOTO  pe3ysibTara, OCYLICCTBISIEMYI0O 0€3 TpsMOH  IOMOIIM  IPENOJaBATEIIs.
CamocrosTenbpHas paboTa CTYIEHTOB SIBIISIETCS COCTaBHOM 4acThio y4yeOHOH pabOThl U MMeEeT
IeJIbI0 3aKpeIUIeHUe M yriIyOJIeHHEe MOJyYeHHBIX 3HAHWH W HABBIKOB, TIOMCK M NPUOOpETeHUE
HOBBIX 3HAHUIA, @ TAK)KE BBIIIOJHCHUE YUCOHBIX 33JJaHUM, TOJITOTOBKY K MPEACTOSIINM 3aHATUSIM
U OK3aMeHy. 3aJaHus JUIi CaMOCTOSTEIBHOW pPabOThl MPEeNycMaTpUBAIOT HCIIOIB30BAHUE
HEOOXOJMMBIX TEPMHUHOB M TMOHATUH 1O mpodieMaTuke Kypca. OHHM HalenMBalOT Ha
NPaKTHYECKYI0 paboTy MO MPUMEHEHHIO M3Y4aeMOro MaTepHaja, MOUCK OHOImorpaduueckoro
Marepualia M JICKTPOHHBIX HCTOYHUKOB HH(POPMAIIMHU, HILTIOCTPATUBHBIX MaTEPUAIIOB. 3a/IaHHUsI
0 CaMOCTOSITENbHOW paboTe IaroTcs MO TeMaM, KOTOpble TPEOYIOT —OMOJHHUTEIHHOM
IpopabOTKH.

OOmmii 00beM CaMOCTOSATENBHON pPabOTHl CTYAEGHTOB IO AWCHHUIUIMHE BKIHOYACT
ayJUTOPHYIO U BHEAYJAUTOPHYIO CAMOCTOSTEIBHYIO pa0OTy CTYACHTOB B TEUEHUE CEMECTpA.

AynutopHas caMocToATeNbHas paboTa OCYIECTBISETCS B (YOpME BBITOIHEHHS TECTOBBIX
3aJ]aHuil, MMCHbMEHHBIX MPOBEPOYHBIX PA0OT MO IUCHUIUIMHE. AYIMTOPHAs CaMOCTOSITEIbHAsI
pabota obecrieueHa 6a30i TECTOBBIX MaTEpPHUANIOB, KeC-3a1a4 10 pa3esaM JUCIUILIHHEL.

[Tpumep camocTosTENBEHOM PaboTHI (7 cemecTp)
Apudmernka
1. OTGH M CbIH PCHIMJIM INOMCPUTH IIaraMu pacCCTOAHUC MCEKAY ABYMSA NCPCBBAMU, TJIA YCTO
OTOILUIM OJJHOBPEMEHHO OT OJIHOTO M TOro *e jaepesa. [[nuna mara orua — 70 cM, cblHa —
56 cm. Hatitu PACCTOAHNEC MCKAY 3TUMHU ACPEBbAMU, CCIIM U3BECTHO, YTO CJICABLI 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 uu(p, yBeIU4eHHOM B 6 pa3.
4. HOK nByx uucen paBHo 240, a ux HO/| paBen 8. HaiiTu 3Tu umcna, eciau U3BECTHO, YTO

MEHbIIIEE U3 YHCEN CONEPKUT TOJIBKO OMH MHOXHTENb 5, HE BXOIALIMNA B O0JIblIIEe YHUCIIO.

5. HOK nByx uucen, He aensmuxcs Apyr Ha apyra, paBHo 630, a ux HOJI pasen 18. Haiitu 3tu
qucia.

6. Hanbl apobu 815 u 1835. Haiitu HanOombliee U3 BCeX YHMCEN, IPU JIEJIEHUU Ha KOTOpOe
KaX/10M U3 JaHHBIX Apo0ei moyJyaroTcs 1elble Yucia.

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

8. s M3roToBJIEHHUs] HOBOTOJIHUX TO/IaPOYHBIX HAOOPOB KYIMIN OPEXOB, KOH(ET U MPSIHUKOB
— Bcero 760 mTyk. OpexoB B34y Ha 80 mITyK OoJblIe, 4eM KOH(ET, a MpSHUKOB — Ha 120
IITYK MeHbIlle, yeM opexoB. Kakoe Hambosiblee YUCIO OJMHAKOBBIX MOJAPKOB JUIS JETei
MOYKHO CJIeNIaTh U3 3TOro 3amaca?

9. JlokaszaTh, 4TO pa3HOCTh TPEX3HAYHBIX YHMCET, U3 KOTOPBIX OJHO HAMMCAHO TEMH Ke
uudpamu, 4YTO U Ipyroe, HO B 0OpaTHOM MopsaKe, AeauTcst Ha 9 u 11.

10. HaiiTu yeThipe pa3auyuHBIX IETbIX YMCIIAa TAKUX, YTO CyMMa JIFOOBIX TPEX U3 HUX, CIIOKEHHAs
C €IMHHUIIEH, JEIUTCS Ha YETBEPTOE.

11. Pebsara npumum ¢ peidanku ¢ yiaoBoM. Bcee Bmecre oHu moiimManu 121 peiOky, mpuyém
KOJIMYECTBO PBIOOK Yy KaXKIOr0 OKazajoch OJAWHAKOBBIM. CKOJBKO peOsAT XOAWJIO Ha
pBIOATKy?

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

[
13. Ucnonp3ys 6unom HeroToHa, pazinoxute o ¢popmyne (a— ¥ = ).



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

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

a) n; 0) HamOoOdbIIUMH OWHOMHAIBHBIM KO3(PQHUIMEHT 3TOro pa3joKEHHs; B) CKOJbBKO B

Pa3JI0KEHUH WICHOB C 3TUM HaUOOJIBIIUM KO (DUITHEHTOM.

HccaenoBanue pyHKUMH 3J1eMEeHTAPHBIMHA METOAAMU

Ve —dr—4

Y=———
1. Haiitu obmacte onpeneneHus GyHKIIMH 16 -2 .
2. Haiinure obnacts onpenenenus GyHkuuu y=x2+4x+44-x2x2+2x+5+1x-1+48x2-x3-
15x

i i ooy =—x" —2x—3
3. HaiiT MHOKECTBO 3HAYEHUIH QYHKIMI -
4. Haiinute MHOXKECTBO 3HAYCHUI (DYHKIIUU:
a) y=1sin x -0,5; 0) y=x2+x+3x2+x+1.
5. HaiiauTe HanMeHblee 1enoe 3HadeHne PyHKIuH + — I—=8cos x-sin” x|
y VX
6. HccnenoBaTh (PyHKIMIO HA Y€THOCTh HJTM HEYETHOCTH! X -x
7. Omnpenenwure, sIBJISETCS U (PYHKIMS YSTHOM MIIH HEYETHOM:
a) y=x+x2+1; 0) y=cos x .
g{x)
= fix)-6 0
8. Haiinure 3HaueHnue (i)yHKm/H/I ACI Touke "0 7 ', eCIIH M3BECTHO, 4TO
dyukuus f(x)-uernas, y=g(X) — HeueTHas, fx)=3, gl-x)=2
9. Haiinure kommuecTBo HEOTPHLATE/LHBIX O/HO3HATHBIX THCEN, BXOASIMX B o0nactp
¥ —'5' x—4|+3r—

ornpeneneHus: QyHKIUU
10.  Ompexpenute XxapakTep U MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU:
a) y=2x2+4x+5; 6) y=arctg32+0,31x .

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

1 .
—, ect xz]
-

12. [Toctpoiite rpaduk GyHKIUN (e=1) +Lecm x<I
) (x? +3x+2)|x -5
x)=-

13.  Tloctpoiite rpaduk QyHKIHH x+1 U ONPENENINTE, IPU KAKUX
3HAYEHHsSIX Mapamerpa © ypaBHEHHE T8 =€ pyveer POBHO J1Ba KOpHS.
14.  Tlpowu3BeaeHHE MEPBOTO U JECATOrO WICHOB apu()METHUECKOI mporpeccuu paBHo (-45), a

ux yactHoe paBHO (-0,2). Haiinure cymMMy JecsiTu NEpBBIX WIEHOB NMPOTPECCUHU, €CIIH U3BECTHO,
YTO MEPBBI YJIEH SBJIAETCS OTPULATEBHBIM YHCIIOM.

15. B reomerpuueckoii nporpeccuu, coaepkamiei 6 4ieHoB, cymMMa MepBbIX 3-X YJIEHOB B 27
pa3 MEHbIIIE CyMMBI NIOCIENHUX 3-X wieHoB. HaiiTu 3HaMeHaTenb Nporpeccuy.

16. Nmerorcs nBa cocyna. Ilepsoiit copepxkut 30 kr, a BTopoi — 20 K pacTBOopa KUCIOTHI
pa3InMYHON KOHIEeHTpauuu. Eciin 3T pacTBOpBI CMeLaTh, TO MOIYYUTCSI PAaCTBOP, COAECpKAILNN
68% xucnotel. Ecnm ke cMmemath paBHBIE MAacChl 3THX PAcTBOPOB, TO TOJYYUTCS PACTBOP,
conepxkauii 70% xucnotel. CKOJIBKO KMJIOIPAMMOB KHCIIOTBI COIEPKUTCA B IIEPBOM cocyze?
17. U3 nysxta A B yHKT B onHOBpeMeHHO Bblexanu J1Ba aBToMoOwis. IlepBblil mpoexai c
IIOCTOSIHHOW CKOPOCTBIO BECH ITyTh. BTOpOH mpoexasn MepBylO MOJOBHHY IIYTH CO CKOPOCTBIO



24 xm/4, a BTOpPYIO TIOJIOBUHY IYTH — CO CKOPOCTbhIO, Ha 16 KM/4 00JIbIIeii CKOPOCTH MEPBOTO, B
pe3ynbpTaTe 4ero MpuObBLT B NYyHKT B omHOBpeMeHHO ¢ mepBbIM aBTOMOOWieM. Haiimute
CKOPOCTh TIEpBOTO aBTOMOOMIIsL. OTBET MalTe B KM/4.

18.  /IBa MOTOLMKIHMCTAa CTapTYIOT OJHOBPEMEHHO B OJHOM HAIpPaBICHUHU U3 JBYX
JUaMETPaIbHO IPOTUBOIOJIOKHBIX TOUYEK KPYrOBOH Tpacchl, JUIMHA KOTOpoW paBHa 14 kM.
UYepes CKOIBKO MUHYT MOTOLUKIIUCTBI MOPABHSIIOTCS B MEPBBIN pa3, €Clid CKOPOCTh OJIHOTO U3
HUX Ha 21 KM/4 O0IbIIIE CKOPOCTH JPYTroro?

19. Karep B 11:00 BbImen u3 nmyHkTa A B myHKT B, pacnojioskeHHbIN B 30 kM oT 4. [IpoOsIB B
nyHkTe B2 vaca 40 MMHYT, KaTep OTHpaBWiCS Has3aa U BepHyilcs B OyHKT 4 B 19:00.
Omnpenenure (B KM/4) cOOCTBEHHYIO CKOpPOCTb KaTepa, €CIM M3BECTHO, YTO CKOPOCTh TEUCHUS
pexu 3 Kkm/.

20. Ha usroroBnenue 33 netaneid nepBblid pabo4Hil TPATUT HA 8§ YaCOB MEHBIIIE, YEM BTOPOM
pabouuii Ha n3roToBIeHUE 77 TaKKUX e AeTaneld. MI3BeCTHO, YTO MepBhIi paboumii 3a yac Jenaer
Ha 4 neranu O60bIne, yeM BTopoi. CKOJIBKO JIeTajel B Yac JIejaeT BTOpOH pabodmii?

21.  IlepBas TpyOa mpormyckaeTr Ha | JTUTp BOABI B MHUHYTY MEHbIIE, 4eM BTOpas. CKOJIBKO
JUTPOB BOJBI B MUHYTY IMPOITyCKaeT mepas TpyOa, eciau pesepByap oO0bemom 110 nutpos oHa
3aroyiHsAeT Ha | MUHYTY J0JbIIe, 4eM BTopas Tpyoa?

IIpumep camocTosTe/ILHOI PadoThl 8 cemecTp

Tect mo pazgeny: «Aaredpa: TOxK1ecTBa, yDaBHEHHsl, HEPABEHCTBA, CHCTEMbI»

. 1 1

{4#‘—;;}-( 2= 35 )

1. HaiiauTe 3HaYeHUs BBIPAXKEHMS: 20—3  2a+3
128m - <5

o

2. Haiinute 3HaueHue BeIpaxeHUs npu =
3. Jlokaxkxure TOXKAECTBO:

1 1 1 1 n=1 n-=2 n-3
n—+—=+—=+[] = + + +[] +

2 3 4 [l 1 2 3 n
4. OcBoOoauTech OT HPPALMOHAIBHOCTH B 3HAMEHATEJNE:

I
A6 +V8+V4+32 41
S. Pemmre panoHanbHble ypaBHEHUS
1 3 44 12=0
2y x 1 Brie=0
3 ot 20 6T+ 2x+1=00:
4) .1'“+l_,1"—l:23l
x—4 x+3

6. Pemmre uppaiivoHaibHble ypaBHEHUS

1. Vx'+5x+1+1-2x=0.

V2x-3=+x-2.

2
3. wu-'l.r +x+1l +x—+x+11 =4,
7 Pemnre cucreMy ypaBHEeHMIT




N {.r-‘ =13x+4y, 3 Jrt+y +ix-y =6,
¥ =dx+ 13y, 7Y (e-p) =8
X+y+z=2, 8 { x4yt =35,

2} 42x43y4z=1
o+ +2F +(z-1Y =9

8. Pemire HepaBeHncTBa
) &' =32 4+ 3x-2=10, 4) Jxa6l <

) M8t - -850 5 a4+ 3rrlel

e TN I L E R
{x=4)

9. Pemmre cucremy HepaBeHCTB

(x' +x—4 2) dx-2<x’+1<4x+6

<1

DA X

| x' <64,

=+l a4 x+2 = o

10.  a) Pemmre ypasuenue ¥ —2-37° +5=U_6) Haiinure Bce KOPHU 3TOrO ypaBHEHHS,

MNPUHAJJIEKAINE TTPOMEXYTKY .
I+log, [x* +25)=log ; V30x* +12

1

9TOr0 YpaBHEHMS, IPUHALJICKAILIUE OTPE3KY [ 551,
3+2log,, 3-06log, 3=<0.

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

12. PemuTe HEpaBEHCTBO log,
N ||x +5—a/ =2
13.  HaiiguTe Bce 3HaUEHUS @, IPH KAKOM U3 KOTOPHIX YpaBHEHUE UMeeT
POBHO 3 KOpHSI.
14.  HaiiguTte Bce 3Ha4YeHMs MapaMmeTpa a, MpPH KaKIOM U3 KOTOPHIX MMEET €IMHCTBEHHBIH

KOpeHb ypaBHeHHe (X + 7):+ (a—6): =[x —a + 13| + [x + a + 1]
Tect mo pazaeny « Tpuronomerpus»

1. Haiinure o6macts onpeenenus Gpynkmuu + — 510 3x+1glx.
2. Haiinure MHOXKECTBO 3HAUCHUN (HYHKIIUH:
[} wy=2sinx+3: 4) y=15sin2x+20cos2x;
2) y=3+sinxcosx; _ |' (1 S 2 ,
. 3) wv=_Tcos —=x L‘m;x+?:;|n| — =X [sinx+2
3) v=cos x; \I 8 |
5‘ f Y 5
y=—+/2smn" x+5cos" x—1.
3. HaiiTi HanMmeHbI1Iee 11e510e 3HaueHue PyHKIHH
4. Haiitn HauOoJbIIee 3HaUEHUE byHKIIN

i P ¥

v Ir -
y= :-;m[rfﬁ‘ +4x—e® [++/3cos| e +4x—e® |+2.

S. Haiigute HauMeHbIIMIM TOJTOKUTENBHBIN IEpUoA QYHKIUU:



s A"
f zm.

. T . T n 3 .
1) w=sinl-cos 3 +cos2-sin 1J: 3 v= cn.*a.| 3 C'['IS'{?ET F3)-7;
[ = %, £
(2mx ) . | =g’ mx
2) v=cos +7 |—cn.~; mx —13)+4; 4) y=sin2mx  ———.
\ ) | +tg me
y—3-2coslx-1)
6. [TocTpouts rpaduk GyHKIIUN /
7. Beruucnure:

. 4 4
:ill1| ArCLLs — — dresin — |
| 5 3

|
Toos Zarcsin
-

| | .
f‘,&_'l Aoty \'1 p arcsin -

£ ,'

| el

] Wh |

s

K

IIpumep camocTosiTeIbHOM padoThl 9 cemecTp

Tect no pazgeny «Ilnanumerpus»

1.

2.

1.

Touka H nexur Ha cropone AO tpeyronsHuka AOM. U3zsectHo, uro AH=4, OH=12,
£2A=30°, ZAMH=2£AOM. Haiinure nnomaas Tpeyroipauka AHM.
B tpeyronsnuke ABC ctopona AB pasHa 10, a yron A — tynoii. Halinute mennany BM,
ecimn AC=20, a miomanp TpeyroibHuka ABC paBna 96.
. ||E -'?

silSBCA =1 wnsBAC =~ =
B octpoyronsHoM Tpeyrosbhuke ABC V29 2 BO=429
Haiingure nowmwans tpeyronsaruka ABC.
JnuHa ocHOBaHMsS TpeyrojpHuKa paBHa 36 cM. [Ipsimas, mapamienbHas OCHOBAHUIO,
JIENUT TUIOUIab TpEeYrojbHUKa TmomojaMm, HaiiTu mMHYy OTpe3ka ATOW MPSMOM,
3aKJIFOUYEHHOTO MEXIY CTOPOHAMHU TPEYTOJIbHUKA.
B napamnenorpamme ABCD nposenena Beicora CH k ctopone AD. Kocunyc yrima A

—
NE

paBeH 3, a cropona AB pasHa N5 [Ipsmas BH nenutr nmaronans AC B

oTHoueHuu 3:5, cuutas ot BepmnHbl A. Haiinure momrans napamienorpamma ABCD.

B tpanenun ABCD c ocnoBanusimu AB u CD auaronanun AC u BD paBubl 18 u 16
cootBercTBeHHO. Ha nguaronamu AC kak Ha JuamMeTpe IOCTPOCHAa OKPYKHOCTb,
nepecekaroias npsmyro AB B touke K. Halinure nnmuny AK, ecnu usBectHo, uro 2CAB
B 7iBa paza MeHblie ZABD.

B tpanenun ABCD c ocnoBanusimu AB u CD auaronanun AC u BD paBubl 12 u 10
cooTBeTcTBeHHO. Haiinure miommane tpaneuuu, ecnu £CAB B 1Ba pa3a mensine ZABD.
JIBe OKPY>XHOCTH, PaJinyC OJTHOM U3 KOTOPHIX BABOE OOIBIIE paguyca IPyrou, KacaroTcs
npyr npyra B Touke C. K 3TUM OKpy»XHOCTSIM TpoBeieHa o0I1asi BHEITHSA KacaTelbHas,
Kacarolascs 3TUX OKpyxkHocTel B Toukax A u B. Haiinute cymmy AC+CB, ecnu paguyc

y NETCINEY
MEHBbIIIEH OKPY>KHOCTH PaBeH ) .
W3 Touku A, He nexanieil Ha OKPY>KHOCTH, IIPOBEJICHbI K HEW KacaTelbHas U CEKyIIas.
Paccrosinue ot Toukn A 10 HanOoJiee yAaICHHONW OT Hee TOUKH MEePECEUCHHs CEKYIIEH ¢
OKPYKHOCTBIO paBHO 32 cm. Hailigute paccTostHue OT TOYKM A 10 TOYKM KacaHUs
KacaTeJIbHOW, €CIIM Paguyc OKPYKHOCTH paBeH 13 cMm, a cekymas yaajeHa OT IEHTpa
OKPYKHOCTH Ha 5 CM.
Crepeomerpus

Jan npamoyronsHuk ABCD u Touka S He JeXUT B ero miockoctu. Iloctponts TuHENHBIN

yroJs aByrpa”tHoro yria ¢ pebpom DC, ecnu:
a) npaMas SB nepnennukynspaa miockoctd ABC;
6) O - Touka nepeceueHus Auaronaneu, npsamas SO neprnenauKysspHa miockoctu ABC.



2. Hana nupamuna SABC. Haiitu Benuunny AByrpanHoro yria ¢ peopom AC, ecnu npsmast
BS nepnenaukynspna minockoctu ABC, AB=BC=10cMm, BS=AC=12cwm.

Pe6po kyba ABCDA,B.C.D, paBHO \'fj'. Haiinure paccrosaue ot Bepmuubl C 10
miockocty BDC..

OcHOBaHUE THUpaMHbl — MPSIMOYTOJbHBIA TpPEYroJibHUK ¢ KatetaMu 6 u 8. Bce
JBYIpaHHBIC YIJbl TPU OCHOBAaHWU MNHpaMuIbl paBHbl 60°. Haiigure mmomanbs OGOKOBOH
MOBEPXHOCTU MUPAMU/IBL.

5. B ocHOBaHMM mUpaMu[IBl JEKUT MPSIMOYTOJIbHBIN TPEYrOJbHUK C KaTeTaMu 6 U Oy 3
BbokoBeie péOpa mupamMuabl HAKJIOHEHBI K IJIOCKOCTH OCHOBaHUs moj yriom 30° Berumcnure
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 oopasyronumu CA u CB xoHyca paBeH 60°, BeicoTa KOHyca paBHa 7,5, a
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jmHa orpeska AB pasna V3 . Haiiiure paccTOSHHE OT LEGHTPA OCHOBaHHS KOHyca [0
mockoct ABC.

8. B npaBunbHO# yeTbipéxyroapHoil nupamune SABCD, Bce pédbpa koTopoii paBHsl 1,
HalTU paccTossHuEe Mexay npsimeiMu SA u BC.

9. B npaBunbHO# mectuyronbHoi npusme A...F,, Bce pedpa KOTopoii paBHBI 1, HaliuTe
paccrosinue ot Touku A 10 miockoctu DEF,.

10. B mpaBmibHO# 4eThIpEXyroasHOU pu3mMe A...D.CTOPOHBI OCHOBAaHHUS PaBHHI 1, a
OokoBbIie péOpa pasHbl 3. Ha pedpe AA,otmeuensl Touka E Tak, uro AE:EA,=2:1. Haiinure yron
Mexay mockoctsimu ABC u BED..

Ipumepnas memamuxa peghepamos u cooouyenui

Pedeparsl

1. HepaBenctBo Komm 1 ero npumMeHeHue npy peleHuy 3aay.

2. VmeHHbIe HEpaBEHCTBA B Kypce dJIEMEHTAPHON MaTEMaTHKH.

3. KoopauHaTHbII 1 BEKTOPHBIA METO/BI IPH 10KA3aTEIbCTBE TEOPEM.

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

MaTeMaTHKa U XUMHUSA U T.I1.).
5. DyHKIMOHATBHO-TPAQHUUECKUN METOJ] pELICHHS] YPaBHEHUM U HEPABEHCTB € TapaMeTPaMH.
6. 3amaun MPaKTUYECKOTO CO/EpKaHMs B Kypce anreOpsl (IUIaHUMETPHUH).
7. AnreOpanueckue CriocoObl pelIeHUs] TEOMETPUUECKHUX 3a]1a4.
8. T'eomerpuueckue crocoObl pemeHus aaredpanueckux 3aau.
9. NmeHHbIe TEOPEMBI T€OMETPHUH.
10. Meton BcioMoraTebHON OKPYKHOCTH B 3aJ1auax.
11. BueBnucaHHas OKPYXHOCTb B 3aJja4ax.
12. KacarenbHas B 3a7jauax IUIAHUMETPUH U CTEPEOMETPHH.
13. 3agaum >neMeHTapHOW MaTEeMAaTHKU B OJMMITHA/IaX IITKOJLHIKOB.
14. CnoxHble MPOLEHTHI B SKOHOMUKE.

CooOmenns

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

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

3. IlpueMbl W MeTOHIBI pelIeHHs IMOKa3aTeNbHBIX W JIorapu(MUYECKUX (MppalnOHATIBHBIX,
TPUTOHOMETPUUYECKHX, KOMOMHUPOBAHHBIX ) YPABHEHUH 1 HEPABEHCTB U UX CHUCTEM.

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



5. HccnenoBanue u nocrpoeHue rpapukoB ApoOHO-palMOHATIBHBIX (YHKIUU 0€3 IpUMEHEHHUs
MIPOU3BOAHOM.

6. Paznuunbie criOCOOBI HAXOXKICHUS TUTOIIA/IeH TOBEPXHOCTEH U 0OHEMOB TEIl.

[TpaBuIbHBIC MHOTOYTOJILHUKY (MHOTOTPAHHUKH) B 33j1a4ax.

8. Merop ruiomazeii B 3aadax.

~

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

5.IlpuMepHble OLIEHOYHBbIE MAaTepuajdbl /Jsi TPOBeJeHUS] TeKYIero KOHTPOJIA
yCIeBAEMOCTH M MPOMEKYTOYHOM aTTeCTAlNH 00y4a0IMXCH M0 JUCHHUILTHHE

Opranusanus u NpoBe/ieHUe aTTeCTAllMH CTyAeHTa

®dI'OC BO opueHTHpOBaHBI MPEUMYIIECTBEHHO HE Ha COOOIIECHHE OO0ydYaromeMycs
KOMIUIEKCAa TEOpPeTHUYECKHX 3HaHUi, HO Ha BbIPAaOOTKY Yy OakajaBpa KOMIIETEHUUH —
JUHAMHYECKOro Habopa 3HaHUM, YMEHHI, HABBIKOB ¥ TUYHOCTHBIX KaueCTB, KOTOPBIE MO3BOJIAT
BBIITYCKHUKY CTaTh KOHKYPEHTOCHOCOOHBIM Ha PBIHKE TPYyAa M YCHEIIHO MpO(ecCHOHATBHO
pean30BbIBATHCS.

B npouecce onenku 6akanaBpoB HEOOXOAUMO UCITIONB3YIOTCS KaK TPAJUIUOHHBIE, TaK U
WHHOBAIIMOHHBIE THUIIBI, BUABI U (QOpPMBI KOHTpOJsA. [Ipy 3TOM MOCTENEHHO TpaaAULMOHHbBIE
CPEICTBAa COBEPLICHCTBYIOTCSA B pYCJ€ KOMIIETEHTHOCTHOTO IIOJIX0Ja, a HWHHOBAaLMOHHbIE
CpEICTBA aIalITUPOBAHBI JIJIs1 TOBCEMECTHOTO MPUMEHEHHSI B POCCUNCKON BYy30BCKOM MPAKTHUKE.

Llenpr mpoBeneHnsi aTrecTallMi — IPOBEpPKAa OCBOEHHUS OOpa30BaTEIbHOW IMPOTPaMMBbI
JTUCIUILIMHBI-IPAKTUKYMa yepe3 copMUPOBAHHOCTH 00pa30BATENIbHBIX PE3YIbTATOB.

IIpome:xyTouHasi aTTecTalusi OCYLISCTBISETCA B KOHLE CEMECTpa U 3aBEpIIACT
W3YyYeHHUE AMCLUMIUIUHBI, MOMOTaeT OICHUTh KPYMHbIE COBOKYMHOCTH 3HAaHUH W YMEHUH,
(dopMUpOBaHUE ONPEACIEHHBIX KOMIIETEHIINH.

ONEHOYHBIMHA CpPEACTBAMH TEKYIIETO OLEHUBAHHUSA SBJSFOTCS: JIOKJIAQA, TECTHl TIO
TEOPETUYECKHM BONpOCaM JUCHUIUIMHBI, 3alllUTa NpakTU4ecKux pador u T.n. KoHTpoib
YCBOGHHSI MaTepuaiia BEAETCS PEerylsipHO B TEUEHHE BCEro CeMecTpa Ha TPAKTHYECKUX
(ceMUHapCKUX, 1aOOPATOPHBIX ) 3aHATHUSX.

Ne CPEJICTBA OHIEHUBAHUS, OGpazoBarenbHbIe

o/ HCTIONIb3YEMBI€ JUIS TEKYIIETO OIEHUBAHUS Pe3yIIbTAThI AUCIUILIAHDL
nokaszatessi GOpMUPOBAHUS KOMIIETCHIIUU

OueHoYHBIE CPeICTBA ISl TEKYIei
aTrecTaluu OP-1 MeTo1bl KPUTUYECKOTO aHATU3a U

OC-1 CamocrosrenpHas padora cHHTe3a HHOPMALIHH
OP-2 npuMeHSITh CHCTEMHBIN TTOIXO/T JIJIS
pEILIEHNs TOCTABIEHHBIX 3a7a4
OP-3 HaBbIKaM# peQIICKCHH 10 TIOBOTY
COOCTBEHHOM U 4y>KOW MBICIUTEIbHON
JeSITEIIbHOCTH
OP-4 posnb 1 MecTO MaTeMaTHUKU 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 MAaTEMaTHUKHU.

OP-5 ocymiecTBisATh 0TOOp yueOHOTO
OC-5 Dxsamen B popme ycTHOTO COJICPKAHMS JIJISI €T0 pean3allii B




cobecenoBanus

pazIuyHBIX (hopMax 0OydeHHUs B
COOTBETCTBUU C COBPEMEHHBIMU
TpeOOBaHUSAMHU K 00Pa30BaAHUIO.

OP-6 neiicTBueM MPOEKTUPOBAHUS
pazIMYHBIX (HOPM yUEOHBIX 3aHATHH,
HABBIKOM TIPUMEHEHUS Pa3JIMYHBIX METOJIOB,
OpUEeMOB U  TEXHOJOTMH B  OOy4YeHHH
MaTeMaTHKe.

OP-7 xapakTepuCTUKYy TUYHOCTHBIX,
MPEIMETHBIX ¥ METaIPEIMETHBIX
PE3yJIbTATOB B KOHTEKCTE 00Yy4EeHUS
MaTEMAaTHKE;

0COOEHHOCTH MHTETPAllUU YIeOHBIX
MPEIMETOB ISl OPTaHU3AINH PA3HBIX
Croco00B yueOHO JIeSITEIIbHOCTH.

OP-8

OKa3bIBaTh MEIarOrH4YECKYIO MOAIEPKKY
00ydJaronuMcs B 3aBUCUMOCTH OT UX
00pa30BaTeIbHBIX PE3yIbTATOB;
OpraHU30BBIBATH YUEOHBIN MIPOIECC C
UCIIOJIb30BAHNEM BO3MOKHOCTEH
00pa3oBaTeNbHON cpebl A Pa3BUTHUS
WHTEpeca K MPEeIMETy B paMKaxX YPOUHOH U
BHEYPOUYHOI1 1eATEIbHOCTH.

OP-8

HABbIKAMU OpTraHM3allM ¥  MPOBEACHUS
3aHATHHA C HCIIOJIb30BAHUEM BO3MOXKHOCTEH
o0pa3oBaTenbHON cpenbl Ui JOCTUKCHHUS
00pa3oBaTeNbHBIX pe3yJIbTaTOB "
obecrnieueHus KauecTBa y4eOHO-
BOCIIUTATENILHOTO  TIpoIlecca  CpPEeACTBAaMHU
MaTeMaTUKU

Onucanue OIEHOYHBIX CPEJICTB M HEOOXOAUMOTO O0OpYyIOBaHHS (JIEMOHCTPAIIMOHHOTO
Marepuana), a TakK J>K€ MPOUEAYphl M KPUTEPUH OLICHUBAHUS HWHIUKATOPOB JOCTHIKEHUS
KOMIIETEHIIMI Ha Pa3IMYHBIX dTanax ux (OpMHUPOBAHUS B MPOIIECCE OCBOCHUS 00pa30BaTEIbHON
nporpammbl  npeAcTtaBieHbl B DOHJE OLEHOYHBIX CPEACTB s TEKYLIEro KOHTPOJs
YCIIEBAEMOCTH Y MTPOMEKYTOUHOM aTTECTAI[UH 10 TUCIHUIUINHE «DJIEMEHTapHasi MaTeMaTHKa.

Mamepuanwi, ucnov3yemvie 011 MeKyuie20 KOHMPOA yCReeaemocmu
oodyuarowuxca no OucyunIuHe

Martepuansl A OpraHu3aIiy TeKYIIeH aTTeCTallly MPEACTaBIeHBI B .4 IPOTrPaMMBI.

Mamepuanwi, ucnonvzyemvie 01 RPOMEHCYMOUYHO20 KOHMPOJIA YCNEeeaemMocmu
oodyuarowuxca no OucyunIuHe

OC-5 Jk3amen B (popMe YyCTHOTIO codeceq0BaAHUSA
Ilpumepnviii nepeuens 60npocos Kk sxk3ameny 1 cemecmpa.

1.Teopema o IeTE€HUH C OCTATKOM.
2.0THoIIEHHE IETMMOCTH M €TI0 CBOMCTRBA.
3.HO/J, HOK, anroput™m EBkinna.
4.B3auMHO-TIPOCTBIE YUCIIA.

5.IIpocTsie 1 cOCTaBHBIE YHCIIA.

6.OCHOBHOE CBOWCTBO MTPOCTOI'0 YKCIIa M OCHOBHAs TeopemMa apu(pMETHKH.




7.Heonpenenénuele ypaBHEHMsI NEPBOM CTENEHM C JBYMs IepeMeHHbIMHU. llpuMeHeHue
anroputMa EBKiIMIa K MOMCKY YaCTHOTO PELICHUS.
8.HeonpenenéHnuple ypaBHEHUS MEPBOM CTENIEHH ¢ MHOTUMH TIEPEMEHHBIMHU.
9.HekoTtopeie cnocoObl pemnieHus HEOMpeIesIEHHbIX YpaBHEHHI CTENEHU BBILIE IEPBOA:
UCITIOJIb30BaHUE JICJTMMOCTH, HCIOJIB30BAHUE MPOCTOTHI YUCIA, METOJ OTPAHUYCHUS, METOJ
CIycKa.
10.Lenbie cucremarnueckue umciaa. CrocoObl MepeBoAa LENbIX YHCET M3 OJHOM CUCTEMBI
CUMCIICHUS B IPYTYIO.
11.Apudmerndeckre onepanuy ¢ HeIbIMA CHCTEMAaTHYECKUMH YHCIaMHU.
12 .ITpu3Haku 1eTUMOCTH.
13.Cucremarnyeckue npobu. Kpurepuii mepeBoga 0OBIKHOBEHHOH IpoOU B KOHEUHYIO, YUCTYIO
NEPUOANYECKYIO U CMEIIaHHYIO IPOOb.
14.®ynkuus. Paznnynbie moaxop! K BBEACHUIO MOHATHS (DYHKITHSL.
15.®yuknus. CroiictBa Gyukimii. Jluneiinas Gyukius. Ee cBoiicTBa, rpaduk.\
16.KBanparuunas ¢pynkuus. Ee cBoiicTBa, rpaduk.
17.ITokazarenbHas ¢pynkuus. Ee cBoiicTa, rpaduxk.
18.JIorapudmudeckas pynknus. Ee cBoiicTBa, rpaduk.
19.Tpuronomerpuueckue pynkuuu. CBoiicTBa, rpaduxu.
20.®ynkuusa. Anredpandeckue onepaunu Hag GyHkuusmu. [IpeodpazoBanus rpadukos
aneMmeHTapHbIX QyHkumid. [lapamnensusiii casur rpaduxa.llpeobpa3zoBanus rpaduxos
aneMeHTapHbIX (QyHKIUH. [Ipeodpa3zoBanue cummerpun. CkaTtre U pacTsHKCHHE TPadUKOB.
21.IIpeobpazoBanus rpadukoB dieMeHTapHbIX GyHkui. [loctpoenue rpagukoB GyHKIHA
y=IFOI, y=F(Ix[), y=I(f(Ix]))!

Ilpumepnulii nepeuens 60npocos K IKzameHy 8 cemecmpa.

1. Tloustue cucremsl cumcienus. [losunmonHas cucrema cumcieHus. CrocoObl mepeBona
Yyucel W3 OJHOM CHUCTEeMbl CUHUCIEeHUs B Jpyryo. KoHeuHble U OECKOHEUHBIE
CHUCTEMAaTUYECKUE TPOOH.

2. PaBHOCHMIBHOCTH ypaBHEHHIl, ypaBHEHHE - CJIEJICTBUE JAHHOTO YpaBHEHHs. Teopembl
PaBHOCHIIBHOCTH.

3. OcHOBHBIE METOJbl pElIeHUs ypaBHEHHMH. TeopeMbl, OOOCHOBBIBAIOIIME 3TH CIOCOOBI
pemenus. @yYHKIIMOHATBHBIE YPaBHEHHUS.

4. Monyns, cBoiicTBa Moayis. [loctpoenue rpadukoB GyHKIUH, aHATUTHYECKHE BBIPAKEHUS
KOTOPBIX COJIEPKAT MOJTYJTb.

5. CaoiicTBa CyMMBbl, MPOU3BEIACHHE YETHHIX (HEUETHBIX), BO3pACTAIOIMUX (yOBIBAIOIINX)
(GyHKIMIA.

L

6. @ymkmum: y=ax’ +hx?+c;y=x";y=ax® +hx? +cx + d.

7. Tloka3arenbHas, JorapudmMuieckas, TPUrOHOMETpUUECKHEe (GYHKIIUH.

8. Tpuronomerpuueckue ToxaecTBa. HTepnperanus hopmys claoKeHuUs .

9. TpuroHomerpuueckue TOXJIECTBA U HEPABEHCTBA JUIsl YTJIOB TPEYroJbHHKA.

10. TpuroHomeTpuuecKue ypaBHEHHsI, HEPAaBEHCTBA U UX CHUCTEMBI.

11. OOpatHble TpUroHOMETpUYeCKHe GYHKIUU: ONpeesIeH s, CBOMCTBA, rpauKH.

12. TlpeoOpa3zoBaHue BEIpaKEHUH ¢ 0OPaTHBIMU TPUTOHOMETPUICCKUMHU (PYHKIIUSIMH,

13. Jloka3aTenbCTBO TOXKIECTB, COJEPKAMUX apKPYHKIIUU

14. YpaBHeHUs U HEpaBEHCTBA C OOPATHBIMU TPUTOHOMETPUUECKUMHU (HYHKIUSIMHU

ITpumepnutii nepeuensy 6onpocos K Ix3amenam 9 cemecmpa.
1. ®opmynsl Tpuronomerpuu. Murepmperanus (GopMmyn cioxeHus. TpUroHOMETpUUecKue
(GYHKIINU CyMMBI TPEX CJIaraeMbIX.
TpuronomeTrpudeckue TOXKIECTBA U HEPABEHCTBA ISl YITIOB TPEYTOJIbHUKA.
OO6paTtHble TPUrOHOMETpHUUYECKHE (QYHKIUH.
ToxnecTBa, coaepxaliiue oopaTHble TPUTOHOMETPUUYECKUE (DYHKITHH.

o
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TpeyrosbHUKN, METPUYECKUE OTHOLIEHUS B TPEYTOJIBHUKAX, IUIOIIAAb TPEYTOJIbHUKA.
Teopemsbl Ctroapta, UeBbl, MeHenas.
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7. UYeTbIpexyroibHUKH, METPUYECKUE OTHOLIEHUS B 4YeTbIpexyrosibHUKax. llmomaau
YETBIPEXYTOJIbHUKOB.

8. OxpyxHOCTb. lleHTpasibHBIC, BHHCAaHHBIC YIJBL. YTJIBl MEXAY XOpPAAMHU, CEKYUIUMHU U
KacaTeJIbHBIMU.

9. Bnucanssle u onucaHHble MHOTOYTOJIBHUKU. Teopema [ITonemes.

10. BHeBmucaHHBIC OKPYKHOCTH.

11. TlapannenbHOCTb, NEPIEHIUKYISAPHOCTD MPSIMBIX, IPSIMON M MJIOCKOCTH, JBYX IUIOCKOCTEH.
CxkpemuBaromuecs npsiMeie.

TpexrpaHHsle yTIibl.

Muororpannuku. Tena BpamieHus.

12.
13.

B KoHIIe n3ydeHus JUCIHUILTNHBI TOABOJISTCS UTOTH PAOOTHI CTYJCHTOB Ha JICKIIMOHHBIX U
MPAKTUYECKUX 3aHATHUSAX ITyTEM CYMMHUPOBaHUs 3apab0TaHHBIX 0aJIOB B TEUEHUE CEMECTpA.
Kputepun onennBanus 3HaHU 00yYAKOIIUXCS 1O JUCHUIIMHE
Dopmuposanue 6a1TbHO-PEUMUH20801 OYEeHKU pabomvl 00yYaAOWUXCS

ITocerenne Pabora Ha
[Tocemenne KonTpomns-
N MPAKTUYECKHUX | MPAKTHUYCCKHX DK3aMeH
JIEKIAN . Has paboTa
3aHATUHN 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 . Has paboTa
3aHATUHN 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 oyenusanus pabomwl obyuarowezocs no umozam 8cemecmpa

Ouenka Baausl (4 3E)
COTITUIHOY 361-300
«XOPOMIO» 281-360

«YJOBJIETBOPUTEIILHO» 201-280
«HEYJIOBIIETBOPHUTEIHHOY 200 menee

Kpumepuu oyenusanus pabomsi obyuarowezocs no umozam 1,9 cemecmpa

Ouenka Bauasi (3 3E)
COTIIMIHOY 271-300
«XOpOILIO» 211-270




«YIOBJICTBOPUTEIHLHOY 151-210
«HEYAOBJIETBOPUTEIBHO» 150menee

6.MeToanyeckue yKazaHusi Uil 00y4alOUIMXCsl 10 OCBOCHHIO THCIMIIIMHBI

VYcenemHoe u3ydyeHue Kypca TpedyeT oT o0ydarollMXcsl MOCEIIEHUs JICKIUH, aKTUBHON
paboThl Ha NPAKTUYECKUX 3aHATHSAX, BBIIOJHEHHUS BCEX YUYEOHBIX 3aJaHMi MpenojaBaTelsd,
O3HAKOMJICHHUSI C OCHOBHOM U JIOTIOJIHUTENILHON JINTEpaTypoH.

3anuce JIeKIMH — OJHa U3 (OPM aKTHUBHOM CaMOCTOSATEIBHOM PabOThl 00yYarolIuxcs,
TpeOyrolasi HaBBIKOB M YMEHHMsS KpaTKO, CXEMAaTH4HO, I[IOCJIEA0BAaTEIbHO U JIOTMYHO
(UKCUpPOBaTH OCHOBHBIE MOJIOKEHUS, BBIBOABI, 00001IeHuUs, (HOPMYITHPOBKH. B KOHIIE JIeKuuu
npenojiaBaTesab oOcCTaBisieT Bpems (5 MUHYT) A8 TOro, 4ToObl OOy4arolmiuecss HUMelu
BO3MOXKHOCTb 3a/1aTh YTOUHSIIOIIME BOIIPOCHI 10 U3y4aeMoMy Marepuaiy. V3-3a He1ocTaTo4HOro
KOJIMYECTBA AyJAUTOPHBIX YacOB HEKOTOPbIE TEMbl HE YIAE€TCSl OCBETUTh B IOJHOM OObEMeE,
MOATOMY TIperojaBaTelib, IO CBOEMY YCMOTPEHHMIO, HEKOTOPbIE BOMPOCHI BBIHOCHUT Ha
CaMOCTOATENIbHYIO Pa0OTy CTYJEHTOB, pEKOMEH/ys Ty WU MHYIO JuTeparypy. Kpome storo, mis
JY4IIEro OCBOCHUS Marepuaja M CHUCTEMAaTH3allud 3HAHUH MO0 JUCUUIUIMHE, HEO0O0XOIMMO
IOCTOSIHHO pa30HMpaTh Marepuaibl JICKIMHA IO KOHCIEKTaM M Yy4eOHbIM mocobusm. B ciyuae
HE00X0JMMOCTH 00paIaThCs K MPENo1aBaTeNio 3a KOHCYJIbTAIUEH.

IToaroroBka K NPaKTHYECKUM 3aHATHSIM.

[Ipn moAroTOBKE K MPAKTUYECKHM 3aHSATUSAM CTYICHT JOJDKCH W3YyYHTh TEOPETHUYECCKHUMA
Marepuall 1o TeMe 3aHATUs (UCIIOJIb30BaTh KOHCHEKT JIEKLMH, U3YYUTh OCHOBHYIO JIUTEPATYPY,
03HAKOMUTbHCS C AOTOJHUTEILHON JIUTEPATYPOH, IPU HEOOXOTUMOCTH JIOTIOTHUTH KOHCIIEKT, Jerast
B HEM COOTBETCTBYIOIIME 3allUCH W3 JIMTEpaTypHbIX HCTOYHHMKOB). B ciydae 3arpynHeHui,
BO3HHUKAIOIIMX TP OCBOCHUHM TEOPETUUECKOIO MaTepuala, CTYAEHTY CllelyeT oOpamarbes 3a
KOHCy/bTallMell K mpenogasaTento. Mas Ha KOHCYJbTalMIO, HEOOXOIMMO XOpPOILO IpOJyMaThb
BOITPOCHI, KOTOPBIE TPEOYIOT pa3bsICHEHUSI.

B Havasne npakTUyecKkoro 3aHATHUs IPENOAaBaTelb 3HAKOMHUT CTYJEHTOB C TEMOM, OrjaaeT
IUIaH TIPOBE/ICHMS 3aHSATHSA, BBIIACT 33/IaHHsA. B TeueHne OTBEIEHHOTO BPEMEHH Ha BBITOJHEHHE
PabOTHI CTYIEHT MOKET 0OpaTUTHCS K MPENoJaBaTelio 3a KOHCYAbTalMel WM pa3bsiCHeHUAMH. B
KOHIIE 3aHSTHS IPOBOJUTCS ITPUEM BBITTOJTHEHHBIX 3aJaHNi, COOECeTOBaHNE CO CTYICHTOM.

Pe3ynbTaThbl BBINOTHEHUS TPAKTHUECKUX 3/IaHUH OLIEHUBAIOTCS B OajlaX, B COOTBETCTBHH C
0aJUIbHO-PEUTUHIOBOM CUCTEMON YHUBEPCHUTETA.

Ilianbl IPAKTHYECKUX 3AHATHI
7 cemecTp

IIpakTuyeckoe 3ansaTue 1-4. Teopus 1eJuMoCTH.
1.BBOAHBIN KOHTPOJb.
2.Teopema O JICJICHHH C OCTaTKOM.
3. HOJ, HOK, anroputm EBknmnaa
4.B3aumHo mpocTble yucna. [Ipocteie m coctaBHble uncia. CrocoObl MPOBEPKH MPOCTOTHI
yycia. becKkOHEYHOCTh MHOXKECTBa MPOCTHIX 4vHcel. OCHOBHOE CBOMCTBO MPOCTOTO YHUCIA.
5.0cHoBHass TeopeMa apu@meTuku. Pa3nuuHble MyTH MOCTPOCHUS ~ TEOPHUH  JEJIUMOCTH
MHO>KECTBA IEJIbIX YHUCEI
6.bunom HerotoHa.
7.Pemmenue 3aqay.
[IpakTuyeckoe 3aHsAATHE 5-7. 3aa4N HA 1EJIMMOCTb.
1. Anroput™m EBkiinja.
2.HO/I n HOK B pemienuu 3aaauy.
3. [Ipu3Haku qenMMOCTH.
4. Pemntenne 3aaad.
5. ItoroBast KOHTpoOJIbHAs paboTa.



IIpakTnyeckoe 3aHaTHe 8. J[MOQaHTOBBI ypaBHEHHMsI TNepPBOro MNOpPsAAKA C JBYMS
HEHU3BeCTHBIMHU
1.Metozp! penieHus: ypaBHEHUH B LIEIBIX YHCIaX
2.YpaBHEHHs B LIETBIX YHCIaX MEPBOrO MOPAJIKA, C IBYMSI HEM3BECTHBIMU
3.Ilpuknaanble 3a1a4u, pelieHue KOTOPBIX CBOAUTCS K PEIICHUIO YPAaBHEHHH B LEJIBIX YHCIIAX.
4. Pemenue 3amay.
IIpakTnyeckoe 3ausitue 9-10. JInogaHTOBHI yYpaBHeHUS! BTOPOro MOPSiAKa ¢ JBYMS
HEeM3BeCTHbIMH
1.Metozp! penieHus: ypaBHEHUI BTOPOTO MOPSJIKA € ABYMS HEU3BECTHBIMU
2.PelieHne ypaBHEHUH B 1IEIBIX YHCIIAX.
3.0eHKa epeMeHHBIX, OpraHu3alus nepedopa.
4. lenble uncna ¥ KBaJAPAaTHBIX TPEXUJICH.
5. Pemienue 3anau.
IIpakTuyeckoe 3ansaTue 11-12. TexkcToBbIe 3a1a4u.
1.Knaccudukanus 3a1ad mo cnocodam pereHus.
2.3a/1a4M Ha COCTaBJICHUE YPaBHEHU, HEPABEHCTB.
3.TexcToBBIE 3a7]aUH, peIIaeMbIe C TOMOIIBIO CUCTEM YPaBHEHUH U HEPABEHCTB.
4.TekcToBBIC 3a/1a4M, UCIOJIB3YIOLIUE IETUMOCTD IIEJIbIX YHCEI.
5.OKcTpeManbHbIC 33a41 B IIEJIBIX YUCTIaX.
6.Pemenue 3amau.
IIpakTnyeckoe 3ansaTue 13-14. JlokazaTejbCTBO HEPABEHCTB.
1.Buasl HEepaBEeHCTB.
2.0OCHOBHBIE CIIOCOOBI JIOKA3aTeILCTBA HEPABESHCTB.
3.IIpeoOpazoBanusi HepaBeHCTB (anredpandyeckue MpeoOpa3oBaHus, YMHOXKEHHE HEPAaBEHCTBA,
MOHOTOHHOCTb, HEPABEHCTBA MEKY CPEIHUMHU).
4.HepaBeHcTBa B LIeNbIX yncaax. [ padudeckie WUTIOCTpaIUu.
5.Pemenue 3anay.
IIpakTuyeckoe 3ansaTue 15-16. IocsienoBaTeIbHOCTH W IPOTPECCHH.
1. Apudmerndeckass W TEOMETpPHUYECKAs MPOTPECCHU: OIPENENICHUs, XapaKTePHUCTUUIECKUE
CBOWCTBA, (POPMYJIBI I-OT0 YJI€HA, CYMMBI II-TIEPBBIX YIECHOB.
2.3aauu Ha IPOTPECCUHN.
3. LlenouncneHHble MPOrpeccuu
4. Pemenue 3amau.
5. ItoroBast KOHTpoOJIbHAs paboTa.
IMpakTuyeckoe 3ansaTue 17-18. Moayasn. [locTpoenue rpadpukoB (yHKIHUIA, comepKamme
NepeMeHHYI0 M0 3HAKOM MOJYJIsl.
1.0Onpenenenue, reomeTpuyecKasi HHTEpPIIPETAlKs, CBOMCTBA MOAYIISL.
2.IToctpoenue rpagukoB GyHKIMHA, aHATUTUYECKHE BBIPAXKEHUSI KOTOPBIX CO/IEPKaT MOYJIb.
3.Pemenne 3amay.
IIpakTnueckoe 3ansiTue 19-20. [loka3aTejbHble H JJOrapupMuiecKue PyHKIMHU.
1.0Omnpenenenne, cBOKCTBA TOTapU(DMOB.
2.0npenenenus, CBOMCTBA, TpaUKH MOKa3aTeNbHON U JorapuMUUecKoi GyHKIIMH.
3.Pemenne 3amay.
IIpakTnyeckoe 3ansTue 21. I'padpuk pyHkumuu, conep:kamme arc GyHKuuu.
1.VpaBHeHUs U HepaBEHCTBA, COJEp)KalllMe OOpaTHbIE TPUTOHOMETpUYecKue (QyHKIMH. Bumubt
YPaBHEHUH U HEPABEHCTB.
2.Metonpl penieHnusT YpaBHEHUH W HEPABEHCTB, COJEPIKAIIUX OOpaTHBIE TPUTOHOMETPHUECKUE
byHKINN.
3.Cucrembl ypaBHEHUH 1 HEPABEHCTB C apK()YHKITUSIMH.
4.Pemenue 3a1ay.
IIpakTnyeckoe 3ansTue 22-24. I'padguk cJ0KHBIX PYHKIHUH.



1. Haxoxnenune O/13, 4eTHOCTh, HEUETHOCTh, IEPHUOJMYHOCTh, TOYKH MaKCUMyMa 1 MUHUMYMa,
HanOoJIbIlIee U HAaUMEHbIIee 3HaUeHNEe (DYHKITHH.

2.IToctpoenue rpaduKOB CIOKHBIX (DYHKIIMIA METOAAMHU 3JIEMEHTAPHON MaTEeMaTHKU.

4 Pemenue 3amay.

5.UtoroBas KOHTpOJIbHAs padoTa.

8 cemecTp
Ilpakmuueckoe 3anamue 1-2. ToxaecTBeHHbIE Peo0pa3oBaHus aJIredpanvecKux
BbIPAKEHUI.
1.BBOIHBIN KOHTPOJIb.
2.2OneMeHTapHble GYHKIUU: ONPEAeIICHNs, CBOMCTBA, rPaduKH.
3.ToxnecTBeHHbIE TPe0OPaA30BAHUS PALMOHAIBHBIX.
4. ToxecTBeHHbIE TPe0OpPa30BaHUs UPPALMOHATIBHBIX BBIPAKEHHH.
5.Pemenue 3amay.
Ilpakmuueckoe 3anamue 3-5. O011asi TeOpUs ypaBHEeHN (HEPABEHCTB) U UX CHCTEM
1.PanyoHanbHble YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI.
2.0011e MeTobl pelieHus anredpandeckux ypaBHeHHI (MeTox pasioKeHUs] Ha MHOKHTEIH,

MeTo 1Mo ICTAHOBKH | T.J).

3.CrnenuanbHble METO/IbI PEIICHUS.

4. HectanmapTHbIE METOIbI PELICHUSI.

5.Pemenue 3amau.

Ilpakmuueckoe 3ansamue 6-8. MoayJib. YpaBHEeHUsI H HEPABEHCTBA, COJepP KALIUE
nepeMeHHYI0 M0/ 3HAKOM MOJYJISI.

1.Onpenenenue, reoMeTpuyecKasi HHTEPIIPETalys, CBOMCTBA MOIYIISL.

2.YpaBHEHHS U HEPABEHCTBA, COJIEP>KaIlle IEPEMEHHYIO MOJI 3HAKOM MOJIYJIS, MX CUCTEMBI.
3.IToctpoenue rpadukoB GyHKIUI, AaHATUTHYECKUE BRIPAKECHUST KOTOPBIX COACPIKAT MOIYIIb.
4 Pemenue 3amay.

Ilpakmuueckoe 3anamue 9-11. UppanuoHa/ibHble ypABHEHHUs] U HEPaBeHCTBA.
1.Pemenne nppalinoHaIbHBIX YpaBHEHUM METO/I0M BO3BEACHMS 00€UX YacTel ypaBHEHUS B

OJTHY U Ty )K€ CTEIICHb.

2.Meto/ BBeICHUSI HOBBIX IEPEMEHHBIX.

3.MckyccTBeHHBIE TPUEMBI PEIIeHUs] UPPALMOHAIBHBIX YPABHEHUH.
4.CuctemMbl HPPALMOHATBHBIX YPABHEHUI: METO/IbI PEILICHHS.
5.Pemenne 3anau.

6.1ToroBas KOHTpOJIbHAs paboTa.

Ilpakmuueckoe 3anamue 12-16. Tloka3aTejibHbIe U JorapupmMuyeckue ypaBHeHusl,
HEepaBeHCTBA.
1.BBOAHBIN KOHTPOJb.
2.0npezeneHue, CBOMCTBA JOrapupMOB.
3.0mnpeneneHusi, CBOWCTBA, TpapUKH MOKA3aTEIBHONW 1 TIorapu(MUIeCKON (PyHKITHIA.
4. ToxxiecTBEHHbIE TPE0Opa30BaHNs TOKA3aTENbHbBIX U JOrapu(PMUUECKUX BHIPAKEHUI.
5.IlokazarenbHble, JOrapupMUUECKIe YpaBHEHHS, HEPAaBEHCTBA U UX CUCTEMBI.
6.Pemrenue 3amau.
Ilpakmuueckoe 3anamue 17-19. Tpuronomerpusi. Tpuronomerpuyeckme BbIpaskeHHUsl.
1. IIpeoGpa3oBaHue TPUTOHOMETPUUECKUX BBIPAXKEHUMN, JOKA3aTEIBCTBO TOXKIECTB U
HEPABEHCTB.
2. T'eomerpuueckue nHTEpIpeTa HOPMYIT CIOKCHHUS.
3. TpuroHomerpuyeckue TOKAECTBA U HEPABEHCTBA [T YIJIOB TPEYroJbHHKA.



4. Pemenue 3agau.
Ilpakmuueckoe 3anamue 20-22. Tpuronomerpudyeckne ypaBHeHNsl, HEPABEHCTBA.

1. Tpuronomerpuueckue GyHKIUU: OMPEICIICHHs, CBOWCTBA, IPadUKH.

2. TpuroHoMeTpuyeckue ypaBHEHHUs, BUAbl TPUTOHOMETPUUYECKHX YPABHEHUH, METO/IbI

peLIeHUsS] TPUTOHOMETPUYECKIX YPaBHEHUH.

3. Tpuronomerpuueckue HepaBeHCTBa. [IpocTelinie TpuroHoMeTpuyeckre HepaBeHCTBA.

4. Cucrtembl TPUTOHOMETPUUYECKUX YPABHEHUN U HEPABEHCTB.

5. Pemenue 3amau.
Ilpakmuueckoe 3anamue 23-25. O0paTHble TPUTOHOMeTPUYECKHE (PYHKIIUH.

1. Ooparnbie Tpuronomerpudeckue pyHkuuu. Onpenenenns oOpaTHBIX TPUTOHOMETPUUYECKUX

byHKUIN.

2. CpoiicTBa OOpaTHBIX TPUTOHOMETPUUECKHUX (DYHKITHH.

3. I'paduku oOpaTHBIX TPUTOHOMETPUUYECKHUX (PYHKIIUH.

4. Penrenue 3amay.
Ilpakmuueckoe 3anamue 26-28. Ilpeodpa3oBanne BbIpa:KeHMil, coaepKalmMx o0paTHbIe
TPUTOHOMeTPHYeCKHEe (PYHKIHH.

1. TIpeoGpa3oBaHue BBIpaKECHUH, COACPKAIINUX OOpAaTHBIE TPUTOHOMETPUYECKHE ()YHKIIUH.

2. Jloka3aresibCTBO TOXKAECTB.

3. Pemenue 3amay.
Ilpakmuueckoe 3anamue 29-32. YpaBHeHHs U HEPABEHCTBA, coJep Kallue 00paTHbIe
TPUTOHOMeTPHYecKHEe (PYHKIHUH.

1. VpaBHeHUs 1 HepaBEHCTBa, coJepaliue oOpaTHbIe TPUTOHOMETpUUYEeCcKre (QYHKIUU. Buabl
YpaBHEHUH U HEPABEHCTB.

2.Metonpl pelleHus YpaBHEHUH M HEPaBEHCTB, COJEpKaIUX OOpaTHbIE TPUTOHOMETPUYECKUE
(GyHKIHH.
3.Cucrembl ypaBHEHUH U HEPABEHCTB C apK(PYHKIUAMH.
4. Pemenue 3a1au.
5.1toroBast KOHTpPOJIbHAS paboTa.

9 cemecTp
Ilpakmuueckoe 3anamue 1-2. AkcnoMbl adco/110THOM reomeTpuu. TpeyroabHUKH.
BBOaHBIN KOHTPOIIE.
AKCHOMBI a0COTIOTHOI T€OMETPUH U CIEJCTBUS U3 HUX.
OCHOBHBIE TIOHSTHS IJITAHUMETPUH.
TpeyroabHUKH: METPUUYECKHE OTHOLIEHUS B TpeyrojibHuUKe. COOTHOLIEHHE MEXITy
CTOPOHAMH U YIJIaMH TPEYTOJILHUKOB. MenuaHbl, BRICOTHI, OMCCEKTPHUCHI.
[Tnomaab TpeyroapHUKa.
Teopemsl Ctroapta, UeBsl, Menenasi.
Pemenue 3anay.
Ilpakmuueckoe 3anamue 3-4. YeTbIpEXyrobHUKH.
1. YerslpexyroiabHUKH. BUABI 4eTHIPEXYTOIBHUKOB.

NS

No o

2. Mertpuieckre OTHOUICHHS B YE€THIPEX yrOJIbHUKAX.
3. Tlmomanu mmockux Quryp.
4. Teopema [ITonemes.
5. Pemenue 3anau.
Ilpakmuueckoe 3anamue 5-6. OKPYKHOCTH.
OKpy’>KHOCTb.
[lenTpanbHble, BIUCAHHBIE YIIIBI.
VYTabl MEXIy XOpJaMH, CEKYIIeH U KacaTelnbHOM K OKPYKHOCTH.
BrircanHbie 1 onKMcaHHbIE MHOTOYTOJILHUKH.
BHeBmucanHble OKPYKHOCTH.
. Pemenwne 3amau.
Ilpakmuueckoe 3anamue 7-9. I'eomeTpryecKue NOCTPOECHHUS HA MJIOCKOCTH.

cuawNE



DneMeHTapHble TEOMETPUUECKHE 3a/1a4H Ha IOCTPOEHHUE.
3aga4yu Ha TOCTPOCHHUE.
MeTto/1b1 penieHns FeOMETPUUECKUX 3a7a4d Ha [IOCTPOEHUE
['eomeTpryeckoe MECTO TOUEK Ha MIIOCKOCTH.
JIBM>KeHUS HA TTIOCKOCTH M UX MIPUMEHEHHUS K T€OMETPUUYECKUM MTOCTPOCHUSIM.
I'eomeTpryeckoe MECTO TOUEK Ha MIOCKOCTH.
I'omoreTus.
NuBepcus.
. Anrebpanueckuii METO/I.
10. UtoroBast KOHTpOJIbHAS paboTa.
Ilpakmuueckoe 3anamue 10-11. Akcuomsbl crepeomMeTrpun. OCHOBHBIE IOHATHS
cTepeoMeTpHH.
1. BBOaHBII KOHTPOJIb.
2. AKCHOMBI CTEPEOMETPHH.
3. OcCHOBHBIE MTOHATHUSI CTEPEOMETPHH.
4. BzauMHOE pacnojio’KeHUE MPSIMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.
5. Pemenue 3agau.
Ilpakmuueckoe 3anamue 12-13. MHororpanabie yribl.
1. MHororpaHHsi€ yIibl.
2. Teopema KOCMHYCOB M T€OpeMa CUHYCOB JJIsl TPEXTPAHHBIX YTIIOB.
3. Ilpu3Haku paBeHCTBA TPEXTPAHHBIX YTIIOB.
4. Heobxoaumoe U I10CTaTOYHOE YCIOBHE CYIIECTBOBAHUS TPEXTPAHHOIO yIJia.
Ilpakmuueckoe 3anamue 14-17. MHOrOrpaHHUKH.
1. MHororpaHHHUKH X CBOKCTBA.
2. CedeHue BBITYKIBIX MHOTOTPAHHHUKOB.
3. TloBepxHOCTH M 0ObEMBI MHOTOIPAaHHUKOB.
4. Pemienue 3agau.
Ilpakmuueckoe 3anamue 18-20. Tena BpanieHnus.
Tena BpaleHus, UX CBOMCTBA.
OcHoBaHMe, BbICOTa, O0KOBast MOBEPXHOCTb, 00pa3yrolas, pa3BepTka.
[ToBepxHOCTH U 0OBEMBI TEJ BpALLIEHUS.
CeueHus Ten BpaleHUs.
[Tpoekiuu nuimHapa.
Pemenue 3anau.
Ilpakmuueckoe 3anamue 21-24. KomOuHauuM reoMeTpHUYECKUX Tel.
1. PaznuuyHble KOMOMHAIIMYA T€OMETPUUYECKUX TETl.
2. OCHOBHBIE TEOPEMbI KOMOMHAITH T€OMETPUIECKUX TEIL.
3. Pemenue 3agau.
4. HroroBasi KOHTpOJIbHAs paboTa.

CoNoOR~WNE

ook wndE

8.IlepeueHb OCHOBHOW M JONMOJHUTENbHOIW y4eOHOIUl JuTepaTypbl, UHTepHET-pecypcos,
HEO0XOAUMBIX IJIS OCBOCHHSI JUCIUNJIMHBI

OcHoBHasi iMTEpaTypa
1. lo6peiauna, Y. B. DnemenTapHas MatemaTHka : yueOHO-MeTonuyeckoe nocodue / U. B.
Hoopeianna, H. M. HUcaeBa, H. B. Copokuna. — Tyna : TI'TIY, 2018. — 95 ¢. — ISBN
978-5-6041454-8-7. — Tekcr : anexkrponnsiit // URL: https://e.lanbook.com/book/113615
2.bypaxkoBa, I'. FO. Dnemenrapnas matemaruka : yueOnoe nocobue / I'. FO. Bypaxosa, T. H.
Kapnosa, 1. H. Mypuna. — fpocnasns : , [0. 1.]. — Yacts 1 — 2012. — 131 ¢. — ISBN
978-5-87555-752-1. — Texkcer : AIIEKTPOHHBIN — URL:
https://e.lanbook.com/book/154018
Jlono/IHUTeIbHAS JIUTepaTypa



https://math.ru/lib/files/djvu/geometry/geopost.djvu?djvuopts&page=28
https://e.lanbook.com/book/154018

1. Janasn, A. A. I'eoMeTpuyeckue 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: anexkrponnsiii. - URL: https://znanium.com/catalog/product/1082973

2.Enenxux, M.A. Maremaruka: ydeOnoe mocooue / M.A. Enenxux, T.M. Cadponoba,
H.B. YepnoycoBa; Enemnkuii rocynapctBennslii yHuBepcutetr um. U.A. bynuna, Kadenpa
MaTeMaTUKM W METOJIMKM €€ npenojgaBanud. — Eneu: Eneukuid rocynapCTBEHHbBIN
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. DneMmeHTapHas Maremaruka: ydeOHoe mocoouwe / P.A. MenbHHKOB,
I'.I'. EnbuanunoBa; Eneukuil rocynapcrBeHHblil yauBepcuteT uM. U.A. bynuna. — Eneu:
Eneukuii rocymapctBeHHbii 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.EnpyanunoBa, ['.I'. Dnemenrapnas marematuka: yyeOHoe mocobue / I'.I'. EnpuanunoBa,
P.A. MenbuukoB; Enenkuii rocynapcrBeHHbld yHuBepcuteT uM. M.A. bynuna. — Enen:
Eneukuil rocynapcrsenublii yausepcurer um. M. A. bynuna, 2016. — Y. 4. ['eomerpus.
Hauanpubeie cBemenus. TpeyrompHuk. — 93 c¢. — Pexum pgoctyma: mo MOIIHCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=498154

HNurepHeT-pecypcesl
http://www.mathnet.ru OGrepoccuiickuii MaTeMaTHIECKUI TTOPTA



https://znanium.com/catalog/product/1082973
https://biblioclub.ru/index.php?page=book&id=498148
https://biblioclub.ru/index.php?page=book&id=498152
https://biblioclub.ru/index.php?page=book&id=498154
http://www.mathnet.ru/
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