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MecTo IMCHMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMsl

Jucnunimna «OneMeHTapHas MaTeMaTHKa» OTHOCUTCS K JUCIMIUIMHAM 00s3aTelbHOU
gactu bioka 1. Hucnmmuuaer (Moxynu) IIpeaqMeTHO-METOIUYECKOrO0 MOIYJsS MO MPOdUITIO
«MareMaTuka» yueOHOro IUIaHa OCHOBHOW MpodeccCHOHANbHONH 00pa30BaTENbHON MPOTrpamMMbl
BBICIIETO O0Opa3oBaHMs — MPOrpaMMbl OakaiaBpuara IO HamlpaBieHUIO0 moaroToBku 44.03.05
[Tenaroruyeckoe oopazoBanue (¢ AByMs MPOPUISIMHU TMOJATOTOBKH ), HAIIPABICHHOCTDH (TIPOQHIIb)
oOpa3oBaTenbHON mporpaMMel «Marematuka. MHpopmaTuka», ouHON HOpMBI O0yUECHHUS.

JucuumninHa onupaeTcs Ha pe3yIbTaThl 00yueHus, chopMUpoBaHHBIE B paMKaX IKOJIBHOTO
Kypca MaTeMaTHKH WJIM COOTBETCTBYIOUIMX JHCHUIUIMH CPEOHEr0 Mpo(dhecCHOHATBLHOTO
o0pa3oBaHMs, a TaKXKe pAa AUCUUIUIMH y4eOHOro IjlaHa, M3Y4YeHHbIX oOydaromumucs B 1-4
cemecrtpax: Aunrebpa, ['eomerpusi, MaTemaTnyeckuil aHaius.

Pe3ynbrarhl M3ydeHus MUCHUIUIMHBI SBJISIOTCS OCHOBOM Ui M3y4YEHUS AUCLMIUIUH U
NPOXOXKICHUSA TPAKTHK. Y4eOHas O3HAKOMHTENbHAas IpakTHKa Mo mnpopmio Maremaruka
[TpousBoacTBEeHHAs (MIeJarornueckas) mpakTHKa.

IlepeuyeHs MIAHMPYEMBIX Pe3yJILTATOB 00y4eHHs (00pPa30BaTe/ILHBIX Pe3yJILTATOB) MO
AUCHUILINHE

Leab0 OCBOGHHUS IUCIHHMIUIMHBI «JJIEMEHTapHas MaTeMaTHKa» CHCTEMAaTU3UPOBATh,
00001IUTH CUCTEMY 3HAHUU MO MIKOJIHLHOMY KypCy MaTeMaTUKH, a TAK)Ke MOTMOJIHUTh 3TH 3HAHUS
HOBBIMH  (akTamu. M3ydyeHue HaHHOTO Kypca MJOJDKHO CIIOCOOCTBOBATh IOJTOTOBKE
KBTM(ULIMPOBAHHOTO YYUTEISl MATEeMAaTUKH, BJIAJICIOLIETO OCHOBHBIMH METOJAMU pPElICHUs
pa3IMYHBIX TUIIOB MAaTEMAaTUYECKHX 33]1a4, 3HAIOMIETO TEOPETUYECKIE OCHOBHI Kypca IIKOJIbHOM
MaTeMaTHKH.

3ajgavyell OCBOCHMS AMCIUIUIMHBI SBIAETCS (DOPMUPOBAHHE Yy CTYAEHTa LEIOCTHOTO
IpelCcTaBiIeHUsT 00 OCHOBHBIX METOJaX peIIeHUs 3aJad dJIeMEHTApHOW MaTeMaTHKH,
chopMHpPOBATH TOTOBHOCTh OyIyIIETO YYUTENS MAaTEMAaTUKU K d(PPEKTUBHOMY MPETOJaBAHUIO
IPOTMeIeBTHUECKOro, 6a30BOro U NPOPHUIBHBIX KYPCOB I10 MPEIMETY.

B pesynbprare ocBOSHHs MporpamMMbl OakaiaBpHara OOyYaroIIUICS MOJDKEH OBJAJETh
CIIEAYIOIIMMHU pe3yjibTaTaMH OOYy4YeHHs IO JUCLUIUIMHE «DJeMEeHTapHas MaTeMaTuka (B
TaOJUIIE TPE/ICTABICHO COOTHECEHNE 00Pa30BaTENbHBIX PE3YIHTATOB O0YUCHHUS 110 AUCITUTITNHE
C UHIMKATOPAaMH JOCTHIKCHUS] KOMITCTCHIINIA):

Kommerenmusa u
WHJIUKATOPHI €

OO6pazoBarenbHbIe Pe3yIbTaThl AUCHUTIIHHBI
(aTamb! GOPMUPOBAHUS AUCITUTUIMHBI)

JOCTHUIKCHHUA B
JUCIHHMITIINHE

3HACT

yMeeT

BJIaaceT

VK-1.2. IIpumensier

OP-1 meronsl

OP-2 npumeHATh

OP-3 HaBbIKaMU

Jorudeckue Gopmsl U KPUTHYECKOTO CUCTEMHBIN MoaXoa | pediaexcuu no

MIPOIeIypHhl, CIIOCOOCH | aHaiIM3a U CUHTE3a JUISL pELIEHUS MIOBOY

K pedekcuu mo uHpopmarun MOCTABJIEHHBIX COOCTBEHHOM U

MOBOJY COOCTBEHHOW U 3a71a4 9yXKOM

4y>KON MBICIUTEIbHON MBICJIUTEIIBHON

JESITEIBHOCTH. JESITEIbHOCTH
ITIK-1.1. 3Haer OP-4 posb 1 MecToO OP-5 ocymectBnats | OP-6 nefictBuem
CTPYKTYpY, COCTaB U MaTeMaTHKU B oT0Op yuebHOro MIPOEKTUPOBAHUS
JUAAKTHYECKHE oOrie KapTuHe COJIep KAHUs JJIS €70 | Pa3IMUHBIX GOopM
€IMHUIIBI HAyYHOTO 3HAHMUS; peanusaiuu B y4eOHBIX 3aHATHUH,
IIPEIMETHOU CTPYKTYpY, COCTAaB M | Pa3lIMYHBIX (OpPMax | HABBIKOM
obnactu TUIAKTHYECKHE oOyueHus B MIPUMEHEHUS
(mpemnomaBaeMoro €IMHULIBI COOTBETCTBUH C pa3IMYHbIX
peaMeTa). CoJepKaHUsA COBPEMEHHBIMHU METOZI0B, IPUEMOB
[TIK-1.2. Ymeer LIKOJIBHOT'O Kypca TpeOOBaHUSIMH K U TEXHOJIOTUH B
OCYIIECTBIISITh OTOOP | MaTEMaTHKH. 00pa3oBaHMIO.




y4eOHOT0 oOy4eHUHN

COJIepKaHus Ui €ro MaTeMaTHKeE.

peanu3anuy B

pa3InYHbBIX hopmax

00yJeHus B

COOTBETCTBUHU C

TpeOOBaHUSAMHU

dI'OC O0.

[1K-3.1. Bnaneer OP-7 OP-8 OP-8

crocobamu XapaKTEPUCTUKY OKa3bIBaTh HaBbIKaMU

MHTErpalu JUYHOCTHBIX, NeJaroru4ecKyro OpraHu3alyu U

y4€OHBIX IPEIMETOB IIPEIMETHBIX U MOJJIEPIKKY IIPOBEICHUS

JUIsl OpraHu3aluu MeTaIpeAMETHBIX oOyuaromumcs B 3aHATUH C

pa3BUBaroLIeH pE3yJbTaTOB B 3aBUCHUMOCTH OT UX | UCIIOJIb30BAaHUEM

yueOHoU KOHTEKCTE 00pa3oBaTeNbHBIX BO3MOKHOCTEHN

JeSITEIbBHOCTH 0o0y4deHus pe3yJIbTaToB; o0pa3zoBaTenbHON

(MccnenoBaTeNbCKON, | MaTeMaTHKE; OpraHU30BbIBATH cpebl s

IIPOEKTHO, 0COOEHHOCTHU y4€OHBIN IPOLECC C | JOCTUKEHUS

TPYHIOBOM U JIp.). MHTErpaluu UCIIOJIb30BAaHUEM 00pa3oBaTeIbHBIX
y4eOHBIX BO3MO>KHOCTEH pe3yJIbTaTOB U
MIPEAMETOB JIJIs o0pa3oBaTenbHOI obecrnieueHus
OpraHu3aluu Cpebl IS KayecTBa y4eOHO-
pa3HbIX CIIOCOO0B pa3BUTHUS UHTEPECA | BOCIUTATEIbHOTO
yueOHoM K IIPEMETY B mporuecca
JIeATEIbHOCTH. paMKax ypoO4HOU U cpelcTBaMu

BHEYPOUYHOU MaTEMATHKHU.
JESITEIBHOCTH.

1. O0beM QMCHMILIMHBI B 324eTHBIX €IUHMIAX ¢ YKA3aHHEM KOJIMYeCTBa aKaJeMHYeCKHX
4acoB, BbIJEJEHHBbIX HA KOHTAKTHYIO padoTy 00ydamommxcs ¢ npemnoaasareneM (mo
BH/1aM y4eOHBIX 3aHATHI) X HA CAMOCTOAITEIbHYIO Pa0oTy 00y4aromuxcs

YueOHble 3aHATHS
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6 3 108 18 30 33 2 27 10 DK3amMeH
7 4 144 24 40 53 3 27 14 DK3amMeH
Hroro 11 396 66 110 139 8 81 38

2. Copaep:xanue THCHMIUIMHBI, CTPYKTYPHPOBaHHOE MO TeMaM (pa3ieiaM) ¢ yKa3aHHeM
OTBE/ICHHOI'0 HA HUX KOJHMYeCTBA aKaJeMH4YeCKHUX YaCOB U BUI0B YU4eOHbIX 3aHATHI




3.1.Ykazanue mem (pazoenos) u omeeoeHHO20 HA HUX KOJIUYECHEA AKAOEMUUECKUX UACO8 U
61006 YUeOHBIX 3aHAMUIL

KomnyectBo dvacoB mo Qopmam
OpraHu3aluy 00y4eHHUs

HaumenoBanue pasnena u tem

Ulek1r. 3aHsITUA
Ula0. 3agaTus
[Tpakr.
BaHATUSA
CaMmocrT.
paboTa

5 cemecTp
Apudpmeruka. UccienoBanue PyHKUMH 3J1eMEHTAPHBIMHA METOAAMU

Teopust AeIUMOCTH. 4 - 8 8
Teopema o nenenuun ¢ ocratkoM. OTHOIIEHHUE IETUMOCTH
u ero cpoictea. HOJ, HOK, amroputm EBkiuna.
B3anMHO npocteie uncna. IIpocTeie U cocTaBHBIE 4YMCIA.
CriocoObl MPOBEPKU TMPOCTOTHI YKCIIa. bBeCKOHEYHOCTH
MHOXECTBA  NpOCThIX uyucen. (OCHOBHOE CBONCTBO
npocroro uucia. OcHOBHas Teopema apu(DMETHKH.
Paznuunple myTH MOCTPOCHUS  TEOPUH  ACIUMOCTH
MHOJKECTBA 1IebIX uncell. bunom HeroToHa.

[IpuMmeHenne anroput™Ma EBKiIMaa Juis IMOMCKA YaCTHOTO 4 - 6 8
peleHus.

Heonpenenénuple ypaBHEHUs IIEpBON CTETEHU c

MHOTMMHM TepeMeHHbIMU. HekoTopele criocoObl perieHus

HEONPENENEHHBIX  YPaBHEHUM  BBICIIMX  CTEIECHEH:

HCIIOJIB30BAaHUE JEIMMOCTH, HCIOJIb30BAaHUE CBOWCTB

IIPOCTBIX YHCEN, METOJ CIIyCKa

DneMeHTapHble ) YHKIUN 4 4 8
(mHelHas, KBaJIpaTHYHAs, ToKa3aTesbHas, -
norapudmMuyueckas, TPUTOHOMETPUUYECKUE), UX CBOWCTBA,
rpaduku. O6parnubie ¢yHkuuu. [loctpoenue rpaduxon
CIIOKHBIX byHKIUH, METOJIaMU AJIeMEHTapHON
MaTEMaTHKH.

HccnenoBanue dyHKINUN DJIEMEHTAPHBIMUA METOIAMHU. 4 - 4 8
[Tpeobpa3zoBanus 1 mOCTpOeHUE rPahUKOB AIEMEHTAPHBIX

GyHKIH.

TexcToBbIC 33129 4 - 6 7
Knaccudukamnms 3agad mo crmocodam pemieHust. 3a1aqu Ha
COCTaBJICHHE ypaBHEHUI, HEPABEHCTB, CUCTEM ypaBHEHUI
Y HEPABCHCTB.

Jloka3aTenbCTBO HEPABEHCTB
Buibl HepaBEHCTB M OCHOBHBIC CIIOCOOBI J0KA3aTEIbCTBA 2 - 6 7
HEPaBEHCTB.

ITocne10BaTEALHOCTH ¥ IPOIPECCHHU 2 - 6 7
ApudmeTrndeckas W TeOMETpPUYECKas IPOTPECCHU:
OTIpe/IeTICHUs, XapaKTEPUCTUUECKIE CBOWUCTBA, (OPMYIIBI
M-0r0 4WieHa, CYMMBI II-TIEPBBIX WICHOB. 3aJa4dl Ha
MPOrPeccuu
BosBpatHbie 1ociIe10BaTeIbHOCTH.




Hroro no 5 cemecTpy

24 | -

40

53

6 cemecTp
Auiredpa: To:K1ecTBa, YypAaBHEHHS U HEPABEHCTBA,

cucremsl. Tp

HTOHOMETPHUSA

ToxkaecTBEHHBIE TPe00pa30BaHus aareOpandyecKux
BbIPAXKEHUI
OneMeHTapHble  (YHKIHMH: ONpENCJICHUs, CBOWCTBA,
rpaduKu.
ToxnecTBeHHBIE npeoOpazoBaHus palMOHAJIbHBIX,
HPPALMOHAIIBHBIX BBIPAKEHUM.

1

3

OOm1as Teopus ypaBHEHHH (HEPABEHCTB) U MX CUCTEM
Teopembl paBHOCUIBHOCTH, OOILIUME METOJbI PELICHUS
YpaBHEHUH, HEPABEHCTB, CHUCTEM. PalumoHanibHbIE
YpPaBHEHUsl, HEPABEHCTBA U UX CUCTEMBI.

YpaBHEHUs ¥ HEPABEHCTBA, COJIEPKALINE IEPEMEHHYIO 110
3HAKOM MOJIYJIS.

Onpenenenue, reoMeTpuuecKas HHTEpIIpeTals, CBONCTBA
MOAyNs. YpaBHEHHs] M HEpPaBEHCTBa, COJAEpXKallue
IIEPEMEHHYIO0 0]l 3HAaKOM MOAYJI, UX CHCTEMBI.
[Toctpoenne rpadukoB  (QyHKUMNA, aHATUTUYECKUE
BBIPQXEHUSI KOTOPBIX coOepk aT MoayJb. Pemienue
ypaBHEHU U HEPABEHCTB , COJICPIKAILIUX MapaMeTp.

HppaumroHanbHble YPABHEHNS M HEPABEHCTBA.
Teopemsbl paBHOCHIIBHOCTH. OCHOBHBIE CLIOCOOBI PELIEHUS
MPPALMOHAIIBHBIX YPABHEHUIN, HEPABEHCTB U UX CUCTEM.

IToka3zaTenbHble U JOrapuPMUUECKUE YPAaBHEHHUS,
HEPaBEHCTBA.

Omnpenenenue, cBoiictBa JsorapudmoB. OnpenencHus,
CBOICTBa, rpaMKy MOKa3aTeIbHON U Jorapudmuueckoi
(byHKIMH. ToxnecTBeHHbIE npeoOpa3oBaHus
MOKA3aTelIbHBIX W JIOTApU(PMHUUYECKUX  BBIPAKEHUH.
IlokazarenbHsble, JorapupmMuyecKue YPaBHEHUH,
HEPABEHCTBA U UX CHUCTEMBI.

Tpuronomerpus.
[IpeoOpazoBanre  TPUTOHOMETPUYECKUX  BBIPAKEHUH,
JI0Ka3aTeJIbCTBO TOXJIECTB u HEpPABEHCTB.
['eomerpuueckue wuHTEepnpeTanuu (HOpMyN CIOKEHUSI.
TpPUrOHOMETPUYECKHE TOXKIECTBA W HEPABEHCTBA IS
YIJIOB TPEYTOJIbHUKA.

Tpuronomerpuueckre GyHKINU: ONPEIEICHUs, CBOMCTBA,
rpaduku. TpuroHomerpuueckue ypaBHEHUsI, HEpaBEHCTBA
U UX cuctemsl. PelnleHue ypaBHEHUH U HEPAaBEHCTB
COJIepKALINX Tapamerp.

OOpaTHble TPUTOHOMETPUYECKUE (PYHKIIUU: OTIpeAeTIeHuS,
CBOMCTBa, rpauKu.

[IpeoOpazoBanue BBIpaKEHUU, COACPIKAIIUX OOpaTHHIC
TPUTOHOMETPUYECKHUE byHKIUY; JI0Ka3aTeNbCTBO
TOXJIECTB.




VYpaBHEHHsT W HEPaBEHCTBA, COJEpKaIIMe OOpaTHBIC 4
TpuroHomerpuyeckre (yHkuuu. CUCTeMbl ypaBHEHWHA U | 2 - 4
HEpPaBeHCTB C apKQyHKIUAMHU. PemeHne ypaBHEHUH u
HEPaBEHCTB COJIEPKAIIUX MapaMeTp.

Hroro no 6 cemectpy 18 30 33

7 cemecTp
Inanumerpus. Crepeomerpus.

AKCHOMBI aOCOJIFOTHOW F€OMETPUU U CIEJCTBUS U3 HUX.
OCHOBHBbIE IOHATHUS IUTAHUMETPUH. 4 - 4 )
TpeyronbHuKH: METpUYECKHE OTHOLLICHMS B
TpeyronbHuke. Ilnmomane  TpeyronbHuka. Teopembl
Crroapra, YeBbl, MeHenas.

YeThlpeXyroJabHUKH: METPpUYECKHME  OTHOLICHUS B 4 4 5
yeTbIipexyroipHukax. [lnomanau mnockux ¢uryp. Teopema -
IITonemes.

OKQY&HOCTB. HeHTpaJ'ILHHe, BIIMCAHHBIC YIJIBI. Yribl

MEXIy XOpJIaMHt, CEKYLIEH U KacaTeJIbHON K OKPYKHOCTH. 4 - 4 )
BnincanHneie u OINMCAHHBIE MHOT'OYTI'OJIbHUKH.

BHeBnmcaHHbIE OKPYKHOCTH.

I'eomeTprueckue nocTpoeHus Ha IIOCKOCTH. - - 4 6
AKCHOMBI CTEpEOMETPHH. OcHoBHBIE HIOHSTHS

cTepeoMeTpuH. B3ammHOE pacnojokeHue NpsSIMbIX W | 2 - 4 )

IUIOCKOCTEHN B IMPOCTPAHCTBE.

MHororpanseie yribl. Teopema KOCHHYCOB U Teopema
CHUHYCOB JJIsl TpeXrpaHHbIX yrioB. [Ipu3Haku paBeHcTBa | 2 - 4 6
TpexTpaHHbIX yriaoB. HeoOxomumoe W  J0CTaTOYHOE
YCJIOBHE CYIIECTBOBAHUSI TPEXTPAHHOIO yIJIa.

MHOFOFDaHHI/IKI/I, nx cBoicTBa. CedyeHue BBIITYKJIBIX

MHOT'OTPaHHHUKOB. [ToBepxHOCTH u o0beMbl | 2 - 4 5
MHOTOTPAaHHHUKOB.
Tena BpamieHusi, ux cBoicTBa. [IOBEpXHOCTH U O0OBEMBI 2 - 4 5

TCJI BpallICHUSI.

KomOuHaimm reoMmeTpuueckux Tell. 4 - 4 6

Hroro no 7cemectpy 24 - 40 53

3.2.Kpamkoe onucanue cooepicanus mem (pazoenos) OUCUUNIUHDL

Cemecmp 5
Apudmernka.
Teopust nenumoctu. Teopema o AeleHruu ¢ ocTaTKOM. OTHOIIEHHWE ASIMMOCTH U €r0 CBOMCTBA.
HOJ, HOK, amroputm EBximpa. B3zaunMuo npoctelie uncina. IIpocTele M cocTaBHBIE YHCIA.
CriocoObI MPOBEPKHU MPOCTOTHI UKCTa. BEeCKOHEYHOCTh MHOXKECTBA MPOCTHIX uucen. OCHOBHOE



CBOMCTBO mpocTtoro uucina. OcCHOBHas Teopema apu(pMeTUKU. Pa3nuyHble MyTH MOCTPOCHUS
TEOPUH JIeMMOCTH MHOXECTBA LebIX yncen. buaoMm Herotona.

IIpumeHenue anroput™ma EBKiMia i MOMCKA YaCTHOTO PELICHHUS.

HccnenoBanue QyHKIMHA 3JIeMEHTapHBIMU METOJIAMH.

OneMeHTapHble (QYHKUMW: JIMHEHHAs, KBaJpaTH4YHAs, IOKa3aTelbHast, JorapupmuuecKasi,
TPUTOHOMETPHUUECKUE; UX CcBoicTBa, rpaduku. OOparHbele ¢QyHkuuu. Iloctpoenue rpadukon
CIIOKHBIX (PYHKIIHIA, METOJJAMH 3JIEMEHTAPHOW MaTeMaTHKHU.

TexcroBble 3amaun. Knaccudukanus 3amad mo crnocobaMm pemeHus. 3ajaud Ha COCTaBIICHUE
YpaBHEHUH, HEPABEHCTB, CUCTEM YPAaBHEHUM U HEPABEHCTB.

Jloka3aTenbCTBO HEPAaBEHCTB. BuIbl HEPaBEHCTB U OCHOBHBIE CIIOCOOBI JI0KA3aTeNIbCTBA
HEPABEHCTB.

IlocnenoBarenbHOCTH M mporpeccuu. Apudmernueckas U Te€OMETpHUYEcKas MpPOrpecCUu:
OTIpeJIeNICHUs], XapaKTePUCTUIECKUE CBOICTBA, (POPMYIIBI IT-0T0 YjeHa, CyMMBI M-TIEPBBIX YICHOB.
3aa4y Ha IPOrPeCcCU.

Cemecmp 6
Aunre0pa: TOXKIeCTBA, YPAaBHEHUS X HEPABEHCTBA, CUCTEMBI.
Anrebpanyeckue, palioHalIbHbIE, UPPALMOHATIBLHBIC YPABHEHUS U HEPABEHCTBA.
VYpaBHEHUs 1 HEPABEHCTBA, COAECPIKAILIME IEPEMEHHYIO 101 3HAKOM MOAYJIS.
[TokasarenpHbIC, IOTAPUPMUICCKIC YPABHCHHS 1 HEPABCHCTBA.
TpuroHoMeTpus.
[IpeoOpa3oBaHre TPUTOHOMETPUIECKIX BBIPAKCHUM, IOKA3aTEIBCTBO TOXIECTB. VHTEpIpeTamus
dbopMyn cnoxkeHusi. TpUrOHOMETPUYECKUE TOXKIECTBA U HEPABEHCTBA JJISl YIJIOB TPEYrOJIbHUKA.
TpUrOHOMETPUYECKHE YPABHEHUSI, HEPABEHCTBA U UX CUCTEMBI.
OOpaTHble TpUrOHOMETpUYECKUE (PYHKIIMH: OMPEeIeHUs, CBOICTBA, TpadUuKH.
[IpeoOpazoBaHue BEIpaKEHUH ¢ OOPATHBIMU TPUTOHOMETPUICCKUMHE (DYHKIIUSIMH, JOKA3aTCIHCTBO
TOXKJIECTB. YpaBHEHUS M HEPABEHCTBA C OOPATHBIMU TPUTOHOMETPUUYECKUMU (YHKITUSIMHU.

Cemecnp 7

IInanumMerpus.
AKCHOMBI a0COTIOTHOM F€OMETPUH U CleCTBUE U3 HUX. OCHOBHBIE MNIAHUMETPUYECKUE TIOHSATHUS.
TpeyronbHuku. MeTpuueckue OTHOIIEHUS B TpeyronbHUKE. [Inomans TpeyronpHuka. Teopembl
Crroapra, UeBsl, Menenasi.
YeTplpexyroabHUKU. MeTpuyeckre OTHOLICHHUS B UeThIpexXyroibHUKax. Ilnomaam muockux ¢uryp.
OxpyxHocTb. lleHTpanpHble, BNHCAaHHBIE YIJbl. YTIbl MEXAY XOpAaMH, CEKYIIUMHUCA U
KacaTeJIbHBIMU.
Bnucannbie u onucaHHble MHOTOYTOJIBHUKHU. Teopema IItonemest.
BHeBnrcaHHbBIE OKPYKHOCTH.
I'eomeTprueckne NoCTpOeHus Ha MIOCKOCTH.
Crepeomerpus.
B3aumHoe pacnosiokeHue NpsMbIX U MIockocTed. [lapaiienbHOCTh MPSIMBIX B MPOCTPAHCTBE.
[TapannenpHOCTH NPsAMON U TIOCKOCTH. [lapanienbHOCTh MI0CKOCTEN.
[leprieHIUKYIAPHOCTD NPSIMBIX B MpOCTpaHCTBe. [lepneHauKyasspHOCTh MPSAMOM U MIIOCKOCTH.
[lepnienukynapHoCcTh IUIOCKOCTEN. Teopema o Tpex mnepneHaukynsdpax. CKpelmuBaromuecs
psIMbIE.
MHororpanssie yribel. TeopeMbl KOCHHYCOB M CHHYCOB JUISl TPEXI'PaHHBIX yrioB. ITpusnaku
paBeHCTBa TpexTpaHHbIX YrioB. HeoOxoaumoe u JO0CTaTOUHBIE YCIOBHUS CYIIECTBOBAaHUS
TPEXTPAHHBIX YTJIOB.
MHororpanHukH, uX cBoicTBa. CeueHus BBIMTYKIIBIX MHOTOTpaHHUKOB. [loBepXHOCTH 1 00BEMBI
MHororpanHukoB. [Ipunnun Kasansepu. ®opmyna CumicoHa.
Tena Bpamienus. [loBepxHOCTH 1 0OBbEMBI TEJ BpAILLIEHUS.
KomOunammu reomerpuueckux Ten. HeoOxoaumple M AOCTATOUHBIE YCIOBHS «BIUCYEMOCTH
cdepbl B MHOIOIpaHHMKH, Tela BpauleHus. Heo6xoanMele U 10CTaTOYHbBIE YCIOBUS TOTO, YTO
OKOJIO MHOTOI'PaHHHUKOB U TEJ BPAILIEHHUsI MOKHO OMHUCATh chepy




4.1lepeyeHb Yy4eOHO-METOAMYECKOT0 oOecredeHHsl [JIA CAMOCTOATEJbHONH PpPadoThl
o0yvyawmmxcs no AUCHUIIUHE

CamocrosiTenbHast paboTa CTYACHTOB SIBIsieTCs 0c000i (GopMoil opraHuzanuu yueOHOro
npolecca, MPEACTaBISIOMmAs Co00i  IUIAHMPYEMYIO, I[O3HABATENbHO, OPraHU3alMOHHO |
METOAMYECKH HAIMpaBIIIEMYI0 JEATEIbHOCTh CTYJCHTOB, OPUEHTHPOBAHHYIO Ha JOCTH)KEHHE
KOHKPETHOTO  pe3yJbTara, OCYIIECTBIAEMYI0 0€3 TMpsAMOM  IOMOINM  IPEroJaBaTels.
CamocTtosTenbHas paboTa CTYACHTOB SIBIISIETCS COCTABHOM 4acThi0 y4eOHOM paboThl M HMeEeT
LENBI0 3aKpeIyIeHUe W YriyOJeHue MOJydYeHHBIX 3HAHWA M HaBBIKOB, ITOMCK U MPHOOpETeHne
HOBBIX 3HAHUH, a TAK)KE BHIMIOJHEHHE YUEOHBIX 3aJaHUM, TOJTOTOBKY K MPEICTOSALIUM 3aHATUSIM
U DK3aMeHy. 3aJaHus JUIsl CaMOCTOSITEIbHOM pPabOThl MPEAyCMaTpUBAIOT HCIOJIB30BAHUE
HEOOXOJUMBIX TEPMHHOB M TIOHATUH 1O mpobiemMatuke Kypca. OHM HalenIMBalOT Ha
NPaKTUYECKYI0 padOTy MO MPUMEHEHHIO M3y4aeMOro MarepHaia, MOMCK OMOnImorpaduieckoro
MaTepuaia 1 SJIeKTPOHHBIX UCTOYHUKOB MH(POPMAIINH, UUTFOCTPATUBHBIX MAaTePUANIOB. 3aJaHus
[0 CaMOCTOSITENIbHOM padoTe MJaroTcsi MO TeMmMaM, KOTOpble TpeOYyIOT JOIOJIHUTEIbHON
MPOPabOTKHU.

OO0mmii 00BeM CaMOCTOSATENBHOW pPAa0OTHI CTYACHTOB MO AMCUUIUIMHE BKIIIOYAET
ayJIUTOPHYIO U BHEAYAUTOPHYIO CAMOCTOSITENIbHYIO Pa0OTy CTYACHTOB B TEUEHUE CEMECTpa.

AynuropHas caMoCTOsITeNIbHAsI paboTa OCYILECTBISETCS B (POPME BBIIIOJTHEHUS TECTOBBIX
3aJjaHul, TUCHbMEHHBIX MPOBEPOYHBIX PAOOT MO IUCHUIUIMHE. AYAUTOPHAs CaMOCTOSATEIbHAs
pabota obecrieueHa 6a30i TECTOBBIX MAaTEPUAIIOB, KeWC-3a/1a4 110 pa3ziesiaM TUCIHILIIHHEI.

[Tpumep camocrosiTenbHOM padoThl (5 cemecTp)

Apudmernka

1. Oten u ChIH pelImId MOMEPUTH LIAraMHM PACCTOSHUE MEXIY IBYMs ACPEBBbSIMH, AJIS YEro

OTOILIM OJHOBPEMEHHO OT OJAHOIO M TOrO ke Aepena. JlnmHa mara orua — 70 cM, cblHA —

56 cm. Haiitu paccTosiHue MEXIy 3TUMH JI€PEBBSIMU, €CIIU U3BECTHO, YTO CJIEBI UX COBIIAIU

10 pa3, mpuuém B MOCIEAHUN pa3 pOBHO y BTOPOTO JIepeBa.

Hoxka3zatb, uto HO/I(n,, n.) - HOK(n,, n;) =N, * n..

Haiitu nBy3HauHOE YKCIIO0, paBHOE CyMME ero udp, yBeIM4eHHOM B 6 pas.

HOK nByx uncen paBHo 240, a ux HO/l pasen 8. Haiitn 3TH umncna, ecium U3BECTHO, YTO

MEHBIIIEE U3 YUCEI COJIEPIKUT TOJIBKO OJJUH MHOXKHTEND 5, HE BXOASIINN B O0JbILIEe YUCIIO.

5. HOK naByx uucen, He aensimuxcs Apyr Ha apyra, paBHo 630, a ux HO/] pasen 18. Haiitu stu
YHcla.

6. Janwr npobu 815 m 1835. Haiitm HamOobIIee W3 BCEX YHUCEI, MPHU JICJICHHH Ha KOTOPOE
KaXJI0M M3 JaHHBIX APOOEH MOTydaroTCs IeNble YUCIa.

7. Ko, Cepéxa u Bans perynspHo xoauiau B kuHotearp. Kosst 6p1Bai B HEM Kak (bl 3-i1 eHb,
Cepéxa — xaxpril 7-i, Bans — xaxasiid 5-i1. Cerogus Bce pebdsita Obutn B kuHO. Kora Bce
TPOE BCTPETATCS B KHHOTEATPE B CIEAYIOIUN pa3?

8. 1y M3roToBIIEHHS] HOBOTOIHUX ITOIaPOYHBIX HA0OPOB KYIHIIM OPEXOB, KOH(ET U PSHUKOB
— Beero 760 mryk. OpexoB B3suin Ha 80 mTyK O0JblIe, yeM KoH(DeT, a MpstHUKOoB — Ha 120
HITYK MEHblIlle, yeM opexoB. Kakoe HamOoJbllee YuCIO OJAMHAKOBBIX MOJAPKOB AJIs JIeTel
MOJKHO CJIeaTh U3 3TOro 3amnaca?

9. Jlokasatk, 9TO Pa3HOCTh TPEX3HAYHBIX YHCEIT, U3 KOTOPBIX OJTHO HAITMCAHO TEMH )K€ udpamu,
4TO U JAPYroe, HO B 0OpaTHOM MOpsIKe, nenutcs Ha 9 u 11.

10. HaiiTy 9eThipe pa3aryuHBIX IETBIX YMCIIAa TAKUX, 9YTO CyMMa JIFOOBIX TPEX U3 HUX, CIIOKEHHAS
C EAMHHUILIEH, JEIUTCS Ha YETBEPTOE.

11. PeGsita mpunun ¢ peidanku ¢ ynoBoM. Bce BMecte oHM moimManu 121 peiOKy, nmpuuém
KOJINYECTBO PHIOOK Y KaXKIOTr0 0Ka3ajI0Ch OAMHAKOBBIM. CKOJIBKO pedsIT XOAUII0 Ha phIOaNIKy?

12. U3zBectHO, 4TO a, b, ¢ — mpocThie uncia, npuaém a + b u ab gensrcs Ha c. Jlokaszars, 4To as —
b: nenurcs Ha c.

o

13. Ucnone3ys Gurom HeroToma, pasmoxute mo popmyse (a— ¥ 2 ).



14. HaiinuTe miecroii wieH pasioxenus (1 — 2z)x.

15. i3BecTHO, YTO CyMMa OMHOMHAIBHBIX KOA(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

Vit -3r—4

yE————
1. Haiitu obnacte 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 MHOXXECTBO 3HaUCHUH (PYHKIIUU:
a) y=1sin x -0,5; 6) y=x2+x+3x2+x+1.
5. Haiinute HauMeHblIIee LeI0€e 3HaueHre GyHKIuM + = I—=8cos x-sin” x|
y TR
6. HccnenoBaTh (PyHKIMIO HA YETHOCTh HJTM HEYETHOCTH! X -x
7. Omnpenenwure, sIBJISETCS U (PYHKIMS YSTHOM MIIH HEYETHOM:
a) y=x+x2+1; 0) y=cos x .
g{x)
= flx)=6 0
8. Haiigure 3Hauenue (i)yHKm/H/I F) 5 rouxe % 7 , €CJIM U3BECTHO, 4YTO
¢ynkuus f(x)-ueTHast, y=g(x) — HeUeTHas, ) =3, glx)=2 .
9. Haiinure kommuecTBo HEOTPHLATE/BHBIX OJHO3HATHBIX THCEN, BXOAAIIX B o0nactp
¥ —'5' vr—4|+3r—

onpezaeneHus: GQyHKIUU
10.  Ompenenure XapakTep U IPOMEKYTKM MOHOTOHHOCTH (DYHKITHH:
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 .
—, ect xz]
-

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

13.  Tloctpoiite rpaduk (yHKIHH x+1 U ONPENENINTE, IPU KaKUX
3HAYEHMSIX Mapamerpa © ypaBHEHHE T =€ pyveer POBHO J1Ba KOpHSI.
14.  TlpowusBeneHue NMepBOro U JECATOrO YICHOB apupMETHUECKON porpeccuu paBHo (-45), a

ux vacTHoe paBHO (-0,2). Haiimute cymmy IecsiTH NEPBBIX WICHOB MPOTPECCHH, €CITH U3BECTHO,
YTO MEPBBI YJIEH SBJIAETCS OTPULATEBHBIM YHCIIOM.

15. B reomerpuueckoii nporpeccuu, coaepkamiei 6 4ieHoB, cymMMa MepBbIX 3-X YJIEHOB B 27
pa3 MEHbIIIE CyMMBI TIOCIENHUX 3-X wieHoB. HaiiTu 3HaMeHaTeb NpOorpeccui.

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. Ecnu ke cMemarbh paBHbIE MacChl 3TUX PacTBOPOB, TO MOJYYUTCS PacTBOp,
conepsxauii 70% xucnotel. CKOJIBKO KMIOIPaMMOB KHCIIOTHI COEPKUTCA B IIEPBOM cocyze?
17. U3 nynkra A B myHKT B olHOBpeMeHHO BhIeXaju JiBa aBToMoOws. [lepBbIit mpoexan c
MOCTOSIHHOW CKOPOCTBIO BECh IyTh. BTOpO# mpoexasl MepByr0 MOJIOBUHY ITYTH CO CKOPOCTBIO



24 xm/4, a BTOPYIO TIOJIOBUHY IYTH — CO CKOPOCTbhIO, Ha 16 KM/4 00JIbIIeii CKOPOCTH MEPBOTO, B
pe3ynbTaTe 4yero npuobLI B MyHKT B ofHOBpeMeHHO ¢ nepBbIM aBToMoOMIeM. Haiiute ckopocTh
niepBoro aBToMoomitst. OTBET JaliTe B KM/4.

18.  /IBa MOTOLMKIHMCTAa CTapTyIOT OJHOBPEMEHHO B OJHOM HAIPaBICHUU U3 JBYX
JaMETPaIbHO IPOTUBOMOIOKHBIX TOUEK KPYIOBOM Tpacchl, JJIMHA KOTOpoi paBHa 14 km. Uepes
CKOJIbKO MUHYT MOTOLIMKJIMCTHI TOPABHSIOTCS B IEPBLII pa3, €Cu CKOPOCTh OJJHOTO U3 HUX Ha 21
KM/4 OOJIBIIIE CKOPOCTH JIPYroro?

19. Karep B 11:00 BbImen u3 nmyHkTa A B myHKT B, pacnojiokeHHbIH B 30 kM oT 4. [IpoOsIB B
nyHkTe B 2 yaca 40 MUHYT, KaTep OTHpaBUIICS Ha3al U BepHyJcs B IyHKT A B 19:00. Onpenenure
(B KM/4) COOCTBEHHYIO CKOPOCTb KaTepa, €CIIM U3BECTHO, YTO CKOPOCTh TEUEHUS PEKU 3 KM/U.

20. Ha usrorosnenue 33 neraneii nepBbiii pabouuii TpaTUT Ha 8 4acOB MEHbIIIE, YeM BTOPOH
pabounii Ha U3TOTOBJICHHUE 77 TaKUX *Ke AeTaneld. Fi3BecTHO, 4TO mepBhIld pabouunii 3a yac Jemaer
Ha 4 neranu Oosbie, ueM BTopoil. CKOJIBKO JIeTajel B ac J1eiaeT BTOpoi pabouuii?

21.  IlepBas Tpyba mpomyckaeT Ha | JUTp BOABI B MUHYTY MEHbIE, 4eM BTOpas. CKOIbKO
JUTPOB BOJBI B MUHYTY IPOITyCKaeT mepBas TpyOa, eciu pesepByap oobemoMm 110 aurpoB ona
3aroyiHseT Ha 1| MUHYTY J0Jiblie, 4eM BTopas Tpyoa?

IIpumep camocTosATEILHON PadoThI 6 cemecTp

Auredpa: TOKIeCTBa, YDPABHEHHS, HCPABEHCTBA, CHCTEMBbI

. 1 1
(4a” - 9) - (}E 3 2 3
1. HaiiuTe 3Ha4€HNs BBIPAKEHHUS: @ — - 20+
128 m - $hm
2. HailinuTe 3HaueHne BbIpaXKEHUS g«"ﬁ npu 1 =
3. JlokaxuTe TOX1eCTBO:
1 1 1 1 n=1 n=2 n-=3 1
n—+—+—+[ —|= +— + +[] +
2 3 4 n 1 2 3 ]
4. OcBoboauTech OT UPPALIMOHATILHOCTH B 3HAMEHATEJE:

1
e+ Vs +V4+32 41
5. Pemnre parmonaibHble ypaBHEHHS
17 o +3 +de+12=00
2y & &7 Brie=0,
) x' 2t -6+ 2x4+1=0;

x+1 x -1

4) =23,
r—4 x+3

6. Pemmre uppanmoHanbHble ypaBHEHUS

1. /x+5x+1+1-2x=0.

2. J2ax-3=4x-2.

3. Wx+Ax+1l+yx—+x+11 =4,
Pemnre cucreMy ypaBHEHUI

~



I::' {I: = ]3_1:‘.'.4_1_-. _,‘} \.'I.T'f l'+:~||_l'—l'|.' :(1.
¥ =dx+ 13y, 7Y (e-p) =8
X+y+z=2, o+’ =38,

- 43 -

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 4 x+2 = o

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

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

1

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

11.  a) Pemute ypaBHEeHHE , 0) Haiinure Bce kopHu

12. PemuTe HEpaBEHCTBO log,

. ||x +5—g =2
13. Hatigure Bce 3HaYeHUS @, IPU KAKIOM U3 KOTOPHIX ypaBHEHUE AMeeT
POBHO 3 KOpHSI.
14, Haiigute Bce 3HaueHus mapaMeTrpa a, MPH KaKIOM U3 KOTOPBIX MMEET €IWHCTBEHHBIH
KOpeHb ypaBHeHHe (X + 7):+ (a—6): =[x —a + 13| + [x + a + 1]

Tpuronomerpus.
1. Haiinure o6nacts onpenenenus Gpynkmuu + — 510 3x+1glx.
2. Haiinure MHOXECTBO 3HAUCHUH (DYHKITHH:
[} 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, Hatitu HauOOJIbIIIEE 3HAUCHHUE byHKIIUU

i P ¥

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

5. Haiinmyure HanMeHbBIINNA TTOJIOKUTEIBHBIA Tepruo PyHKITUH:



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.

Brruuciure:

. 4 4
:ill1| ARG — — dresin — |
| 5 3

|
Yoos Zarcsin
-

| | .
f‘,&_'l Aoty \'1 A arcsin -

£ ,'

| et

] Wh |

s

K

IIpumep camocTosATEIbHOI PadOTHI 7 ceMecTp

ILnanumerpus

1.

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 ocHOBaHUs TpeyroibHUKa paBHa 36 cm. [Ipsimast, mapamiensHas OCHOBAHHIO, IETUT
IUIOHIA/Ib TPEYroibHUKA TonoiaM, HallTu AnuHy oTpes3ka 3Tod MpsiMOM, 3aKIIFOUEHHOTO
MEXIy CTOPOHAMHU TPEYTOJIbHUKA.

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

—
NE

paBeH 2 ,acropoHa AB paBHa 245 [Ipsamas BH nenut auaronans AC B OTHOIIEHUH
3:5, cuntas ot BepmnHbl A. Haiinure miomane napamuienorpamma ABCD.

B tpanenun ABCD c ocnoBanusimu AB u CD auaronanu AC u BD pasnbl 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 JiBa paza MeHbliie ZABD.

B tpanenun ABCD c ocnoBanusimu AB u CD auaronanu AC u BD paBnbl 12 u 10
cooTBeTcTBeHHO. Haiinure miommane tpaneuuu, ecnu £CAB B 1Ba pa3a mensine ZABD.
JIBe OKPY>XHOCTH, PaJInyC OJTHOM U3 KOTOPHIX BABOE OOJBIIE paguyca IPyrou, KacaroTcs
npyr npyra B Touke C. K 3TuM okpyXHOCTSIM mpoBe/ieHa oO1asi BHEITHSISA KacaTelbHasl,
Kacaromnlascsi ’TuX okpyxHocteil B Toukax A u B. Haitgute cymmy AC+CB, ecnu paaunyc

y NETCINEY
MEHBIIIeH OKPY>KHOCTH PaBeH ) .
U3 Touku A, He nexaniell Ha OKPY>KHOCTH, IIPOBEJICHBI K HEM KacaTelbHasi U CEKyIIasl.
PaccTosiHue ot Touku A 10 HanboJsee yJaleHHON OT Hee TOUKHU MepeceueHus CeKylen ¢
OKPYKHOCThIO paBHO 32 cm. Haiigure paccTosiHME 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 1eKuT B ero miaockoctu. Iloctponts nTuHENHBIN

yroJ AByrpa”Horo yria ¢ peopom DC, ecru:
a) npsimas SB nepnenaukynspHa miockoctu ABC;
0) O - Touka nepeceueHus quaronanei, npsamas SO neprneHauKysipHa miockoctu ABC.



2.  Hana nupamuna SABC. Haiiti Benuunny AByrpaHHoro yria ¢ peopom AC, eciu npsmas
BS nepnenaukynspna minockoctu ABC, AB=BC=10cMm, BS=AC=12cwm.

)
3.  Pebpo kyba ABCDA.B,C.D, paBuo * 3 Haitnute paccrosiHue OT BepinHbI C /10 IIIOCKOCTH
BDC..
4.,  OcHOBaHME MUPAMHUIBI — MPSIMOYTOJIBHBIN TPEYTOJIBHUK C KaTeTamu 6 u 8. Bce aByrpanHbie

yIJIBl TPU OCHOBAaHMM TNHpamuibel paBHbl 60°. Haiiaure miomans OOKOBOHM MOBEPXHOCTH
UPaMUJIBI.

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 OCHOBaHUsI BIUCAH
ocTpoyroyibHbIil TpeyroibHUK ABC Ttakoi, yto BC=20, a AB=AC. Otpe3xku AA. u BB, —
obOpasyromue nwinHapa. Haiiaure xoTanreHc yria mexay riockoctbio CBB. u mimockocThio
BA.C.

1. Yron mexnay oopasyromumu CA u CB xonyca paBer 60°, BeicoTa KOHYyca paBHa 7,5, a

25

juinHa otpeska AB paBra V3 . Haiiziire paccTosiHIE OT LGHTPa OCHOBaHHSI KOHYCa JI0 TIIOCKOCTH
ABC.

8. B npaBunbHO# yeTbipéxyroapHoil nupamune SABCD, Bce pédbpa koTopoii paBHsl 1,
HalTU paccTossHUE 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 npaBunbHOM 4eThIpEXyroabHOM mpusme A...D.cTOpOHBI OCHOBaHUS paBHbI 1, a
OokoBblie péOpa pasHbl 3. Ha pedpe AA.otmeuensl Touka E Tak, uro AE:EA,=2:1. Haiinure yron
Mexay mnockoctsimu ABC u BED..

Ipumepnas memamuxa peghepamos u coobujeHuli

Pedeparnsi

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

2. VmeHHbIe HEpaBEHCTBA B Kypce dJIEMEHTAPHON MaTEMaTHKH.

3. KoopauHaTHbII 1 BEKTOPHBIA METO/IbI TP JOKA3aTEIbCTBE TEOPEM.

4. OTKpbITUS BEIUKHX MaTEeMaTHMKOB B pa3HbIX oOO0NacTAX Hayk (Maremaruka W (u3MKa,

MaTeMaTHKa U XUMHUSA U T.I1.).
5. DyHKIMOHATBHO-TpaQHUUECKUN METOJ] pELICHHs YPaBHEHUM 1 HEPABEHCTB € TapaMeTPaMH.
6. 3amaun MpakTUYECKOTO CO/AEpKaHMs B Kypce anreOpbl (IUIaHUMETPUH).
7. AnreOpanueckue CriocoObl pelIeHUs] TEOMETPUUYECKUX 3a/1ad.
8. T'eomerpuueckue crocoObl pereHus aaredpanyeckux 3aaad.
9. HmeHHbIE TEOPEMBI TE€OMETPHUH.
10. Meron BcioMoraTenbHON OKPY>KHOCTH B 3aJladax.
11. BueBnucaHHas OKPYXHOCTh B 3aJja4ax.
12. KacarenbHas B 3a7jayax IUIAHUMETPUH U CTEPEOMETPHH.
13. 3agaum sneMeHTapHOW MaTEeMAaTHKU B OJMMITHA/IaX ITKOJIEHUKOB.
14. CnoxHble MPOLEHTHI B SKOHOMUKE.

CoolOmenus

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

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

3. IlpueMbl U MeTOABI pEIICHUS IOKA3aTeIbHBIX U JorapuMuyueckux (MppaluoOHAIBHBIX,
TPUTOHOMETPUUYECKIX, KOMOMHUPOBAHHBIX ) YPABHEHUH M HEPABEHCTB U UX CHUCTEM.

4. T'paduku parmoHAIBHBIX (PYHKIIUN B PEIICHUN YPaBHEHU U HEPABEHCTB.



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

6. Paznmunbie crIOCOOBI HAXOXKICHUS TUIOMIA/IeH TOBEPXHOCTEH 1 00HEMOB TEll.

[TpaBuIbHBIC MHOTOYTOJILHUKY (MHOTOTPAHHUKH) B 33j1a4ax.

8. Merop ruiomazeii B 3aadax.

~

Jna camocmoamenvHoil n0020MOEKU K 3AHAMUAM O OUCHUUNIUHE DEKOMEHOYemc
UCHOIb306aAMb YUEOHO-MEMOOUYeCKUEe 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 aTTeCTAlUM 00y4YaIOIINXCH M0 IJMCHUILIIHHE

Opranu3anus u NpoBe/ieHUe aTTeCTAllMH CTyAeHTa

®I'OC BO B coorBercTBUM ¢ mnpuHLMIAmMu bBonoHCkoOro mpouecca OpHUEHTHPOBAaHbI
PENMYIIECTBEHHO HE Ha COOOIIEHNE 00yJaronieMycsi KOMIUIEKCAa TEOPETUYECKUX 3HAHUH, HO Ha
BbIpabOTKyY y OakajlaBpa KOMIETEHIMH — TMHAMUYECKOro Habopa 3HaHUN, YMEHUH, HaBBIKOB U
JMYHOCTHBIX Ka4eCTB, KOTOPbIE MTO3BOJIAT BBITYCKHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha PbIHKE
TPyZa ¥ YCHELHO NpOopeCCHOHATIBHO PEaTn30BbIBATHCS.

B npouecce onenku 6akanaBpoB HEOOXOAUMO UCITIONB3YIOTCS KaK TPAJUIUOHHBIE, TaK U
MHHOBAI[MOHHBIE THIBI, BUAbI MU (QOpMBI KOHTpOJs. [IpM 3TOM NOCTENEHHO TpaauIMOHHbIE
CPEICTBAa COBEPLICHCTBYIOTCSA B pYCJ€ KOMIIETEHTHOCTHOTO IIOJIX0Ja, a HWHHOBAaLMOHHbIE
CPEICTBA alallTUPOBAHBI 711 IOBCEMECTHOTO IPUMEHEHMSI B POCCUHCKON By30BCKOM ITPAKTHUKE.

Llenpr mpoBeneHnsi aTrecTallMid — IPOBEpPKAa OCBOEHUS 0OPa30BAaTEIbHOW IMPOTPAMMBbI
JUCLUTUIMHBI-IPAKTUKYMa Yepe3 CPOPMHUPOBAHHOCTh 00pa30BaTEIbHBIX PE3YyIbTATOB.

IIpomexyTOouHAs1 aTTEeCTALMA OCYLIECTBIIIETCS B KOHIIE CEMECTPA U 3aBEPILAET U3yUyeHUE
JTUCLUIUIMHBL, TIOMOTAeT OLEHUTh KPYIMHbIE COBOKYMHOCTH 3HAHMHM M yMeHUi#, popMupoBaHue
ONPEAECICHHBIX KOMIIETCHIIAMN.

ONEHOYHBIMHA CpPEACTBAMH TEKYIIETO OLEHUBAHHUSA SBJSFOTCS: JIOKJIAQA, TECTHl TIO
TEOPETUYECKUM BOIIPOCAM JUCIUILIIMHBI, 3aIIUTa TPAKTUHYECKUX paboT U T.1. KoHTpob ycBOeHUS
Marepuaia BEIETCS PETYJSIpHO B TEUSHHE BCETO CeMecTpa Ha MPaKTUYECKHX (CEMUHApPCKUX,
71a00paTOPHBIX) 3aHATUSX.

Ne CPEJCTBA OLIEHMBAHU, OO0pazoBarenbHbIe

/o KCIIOJIb3YyEMBbIE JJI TEKYILEro OLleHUBaHUS PE3YIIBTATHI AHCUHIITHHBL
rokasaressi QOpMUPOBAHUS KOMIETCHIIUN

OueHoYHbIE CPeICTBA IS TeKyUIei
aTTeCTAIMH OP-1 meTo1bI KPUTHYECKOTO aHAIN3a U

OC-1 CamocrosrenpHas padora cHHTe3a HHOPMALIHH
OP-2 npuMeHSITh CHCTEMHBIH TTOIX 0T IS
peLIeHNs TOCTABJIEHHBIX 3a7a4
OP-3 HaBbIKaM# peQIIEKCHH TI0 TIOBOLY
COOCTBEHHOM U 4y>KOW MBICITUTEIHHON
NeSITeNIbHOCTH
OP-4 ponb 1 MECTO MaTeMaTHKH B 001IIEH
KapTUHE HAYYHOTO 3HAHUS;

0OC-2 3amuTa pedepara
OC-3 3ammuTa mpoexTa

OC-4 KonTponpHas paboTta

OueHoOYHbBIE CPeICTBA IS CTPYKTYpPY, COCTaB U JUAAKTUYECKUE
MPOMEKYTOUYHOI aTTeCTAlUN €MHUILIBI COAePKAHUS IIKOIBHOIO Kypca
IK3aMeH MaTeMaTHKH.

OP-5 ocymecTBisaTh 0TOOP Y4eOHOTO
COACPIKaHUA JIA Cro pCain3aliu B




OC-5 Dk3ameH B (hopMme yCTHOTO
co0ecemoBaHUs

pasnuuHbIX (popmax oOydeHus B
COOTBETCTBUH C COBPEMEHHBIMU
TpeOOBaHUSIMHU K 00Opa30BaHUIO.

OP-6 neiicTBreM IPOEKTHPOBAHUS
pa3nmuuHbIX (HOpM yueOHBIX 3aHATHH,
HaBBIKOM TPUMEHEHHUS Pa3IMYHBIX METOJIOB,
OpUEeMOB U  TEXHOJOTWH B  00y4eHHH
MaTeMaTHKe.

OP-7 xapakTepuCTUKy JTUIHOCTHBIX,
MPEIMETHBIX U METaIPEIMETHBIX
PE3yJIbTaTOB B KOHTEKCTE 00YUECHHUS
MaTeMaTHKE;

0COOEHHOCTH MHTETpAIUN yIeOHBIX
PEIMETOB JUISI OPraHU3alUN PA3HBIX
Croco00B yueOHOMU JAesITeIbHOCTH.

OP-8

OKa3bIBaTh MEIarOrMYeCcKyI0 MOIIEPKKY
00yJaronmMcs B 3aBUCUMOCTH OT UX
00pa30BaTeNbHBIX PE3yIbTATOB;
OpraHM30BBIBATH YUEOHBIN MpOIIECC C
UCTIOJIb30BaHUEM BO3MOKHOCTEH
00pa3oBaTeNnbHOMN cpeIbl ATl Pa3BUTHS
WHTEpeca K IpeaIMETy B paMKaX YPOUHOH H
BHEYPOUHOI J1eATEIbHOCTH.

OP-8

HaBbIKAMU  OpraHM3allM ¥  TPOBEACHUS
3aHSITHA C WCIIOJIB30BAaHHEM BO3MOXKHOCTEH
o0pa3oBaTeNnbHON Cpenbl Ui JAOCTHKCHUS
00pa3oBaTeNbHBIX pe3yIIbTaToB u
obecrnieueHus KauecTBa yaeOHo-
BOCIIMTATENIFHOTO  TpoIlecca  CpPeACTBaMHU
MaTeMaTUKU

Onucanue OIGHOYHBIX CPEICTB W HEOOXOJUMOro O0OpyIOBaHHS (JIEMOHCTPAI[MOHHOTO
Marepuana), a TakK J>K€ MPOUEAYphl M KPUTEPUH OLICHUBAHUS HWHIUKATOPOB JOCTHIKEHUS
KOMIIETEHIIMI Ha Pa3IMYHBIX dTanax ux (OpMHUPOBAHUS B MPOIIECCE OCBOCHUS 00pa30BaTEIbHON
MporpamMMsbl IpeicTaBiieHbl B @OH 1€ OLIEHOYHBIX CPEACTB [ TEKYIEr0 KOHTPOJIS YCIIEBAEMOCTH
Y TIPOMEKYTOUYHOM aTTECTAI[UU MO TUCHIUIUINHE «DJIEMEHTapHasi MaTEMaTHUKA.
Mamepuanwi, ucnonvzyemvie 011 MmeKyuie20 KOHMPONsA yCneeaemocmu
o0yuarwuxca no OucyunIune
Matepuansl 1Ji1 OpraHU3aI[ii TeKYIIeH aTTeCTallly MPeACTaBIeHbBI B .4 MPOTrPaMMBI.

Mamepuansi, ucnonvzyemoie 011 RPOMEHCYMOUYHO20 KOHMPOJIA YCREeeaeMoCmu
o0yuarwuxca no Oucyunaune

OC-5 Jk3amen B (popMe YyCTHOTIO codeceq0BaAHUSA
Ipumepnbiii nepeuenv 60NPOCOB K 9K3aMeHy 5 cemecmpa.

1.Teopema o IeTE€HUH C OCTATKOM.
2.0OTHOlLIEHHE JENUMOCTH U €r0 CBOMCTBA.
3.HO/J, HOK, anroput™m EBkinna.
4.B3auMHO-TIPOCTBIE YUCIIA.

S.IIpocTble U coCcTaBHBIE YHUCIA.

6.OCHOBHOE CBOWCTBO MPOCTOT'0 YMCIIa M OCHOBHAS TeopeMa 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.®yukuus. Ceoiicta Gpynkuuii. Jluneitnas ¢pyukims. Ee cBoiicTBa, rpaduk.\
16.KBanparnunas ¢pynkuus. Ee cBoiicTBa, rpaduk.
17.TlokazarensHas ¢pyHkius. Ee cBoiicTBa, 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 Ikzameny 6 cemecmpa.

1. Tloustue cucremsl cumcienus. [losunmonHas cucrema cumcieHus. CrocoObl mepeBona
qyucenl W3 OJHOW CHUCTeMbl cuucieHuss B Jpyryto. KoHeuHble U OeCKOHEUHBIE
CHUCTEMAaTHUYECKUE POOH.

2. PaBHOCWJIBHOCTb ypaBHEHUH, ypaBHEHHME - CIIEJICTBHE JIaHHOTO YpaBHEHHUsS. TeopeMsl
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.
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6. Oymkuun: y=ax* +hx2+c;y=x";y=ax? +hx? +cx + d.

7. Tloka3arenpHas, Jorapugmuueckas, TPUroHOMeTpuueckre QyHKIUH.

8. TpuroHomerpuueckue ToxkaecTBa. MHTepripeTanust GopmMy CIIOKEHUS.

9. TpuroHoMeTpHYECKHE TOXKIESCTBA M HEPABEHCTBA ISl YTIIOB TPEYTOJIbHHKA.

10. TpuroHOMeTpHUYECKHE YpaBHEHHsI, HEPABEHCTBA U X CHCTEMBI.

11. O6patHblie TpUroHOMETpHUecKue GYHKIUU: ONIpeAeIeHHs, CBONCTBA, IPaQUKH.

12. TlpeoGpa3zoBaHue BhIpAXKEHUI ¢ 0OpaTHBIMU TPUTOHOMETPUUECKUMU (PYHKIUSAMH,

13. Jloka3aTenbCTBO TOXKIECTB, COJAEPKAIUX apKPYHKIIUU

14. VYpaBHEeHHS U HEPABEHCTBA C OOPATHBIMH TPUTOHOMETPHUUECKUMH (PYHKITUSIMH

Ilpumepnuiii nepeuens 60npocos K skzamenam 1 cemecmpa.
1. ®opwmynel Tpuronomerpuu. Wutepnperauus ¢opmyn cioxeHHs. TpuUroHomMeTpudecKue
(YHKLIUU CyMMBI TPEX CJIaraeMbIX.
TpuronomeTpruyeckue TOXKAECTBA U HEPABEHCTBA IS YIJIOB TPEYrOJbHUKA.
OOpatHble TPUTOHOMETPUYECKHE (DYHKIIUH.
ToxzaecTBa, coneprkaliie o0paTHble TPUTOHOMETPHUUECKHE (DYHKIIUU.

H~own
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TpeyronbHUKN, METPUYECKHE OTHOLIEHUSI B TPEYTOJIbHUKAX, IIJIOLIa/lb TPEYT OJIbHUKA.

Teopemsbl Ctroapta, UeBbl, MeHenas.

7. UYeTbIpexyroibHUKH, METPUYECKUE OTHOLIEHUS B 4YeTbIpexyrosibHUKax. llmomaau
YEThIPEXyTrOJIbHUKOB.

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

9. Bnucanssle u onucaHHble MHOTOYTOJIBHUKU. Teopema [ITonemes.

10. BHeBmucaHHBIC OKPYKHOCTH.

11. TlapannenbHOCTb, NEPIEHIUKYISAPHOCTD MPSIMBIX, IPSIMON M MJIOCKOCTH, JBYX IUIOCKOCTEH.
CkperuBaronyecs npsMsle.

12. TpexrpaHHBIE YTJIBL.

13. Mnuororpannuku. Tena BpamieHusl.

1S

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

ITocemenne
Pabota na Kontposb
[TocemieHn | MPaKTUYECKH DK3ame
. MPAKTUYECKH | -Has
€ JIEKIUI X H
. X 3aHATHIX paborta
3aHATUI
Pasbamnosk | 15 415 | 20x 1200 | 20 x 122240 64
a o BUJIaM 32 bamna
57 pabor OayioB OayioB OayioB baia
ceMecT 64 200
p Cymmapssbiil | 12 6amioB | 20 6ama 2406anna
OaioB 0aioB
Makc. 6amur | max max max
max max
Hocemenne Pabota Ha Kontpoib
Ilocemenn | IpaKkTUYECKH N
. MPAKTUYECKH | -Has 3auér
€ JIeKIui X
. X 3aHATHIX pabota
3aHATHI
Pasbamnosk | o 15x1=15 | 15x 12=180 64
a 1o BUJaM _ 32 Gamna
1=90amnoB | OamnoB 0ayIoB Oana
6cemect | pabot
P Cymmapssbiit | 9 6amtoB 15 GammoB 204 G6amoB 236 300
OaioB Oamno
Makc. bamr | max max max
max B Max

Kpumepuu oyenusanus pabomsi ob6yuarowecocs no umoeam 5, 1 cemecmpa

Ouenka Bamusl (4 3E)
«OTITUIHO 361-300
«XOPOMIO» 281-360

«YOBJIETBOPUTEIILHO» 201-280
«HEYJIOBIICTBOPHUTEIHHOY 200 menee

Kpumepuu oyenusanusa pabomol obyuarowezocs no umozam 6 cemecmpa

\ Ouenka \ Bamasi (3 3E) \




«OTJIINYHOY 271-300

«XOpOLIO» 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, BBIIOJHEHHS BCEX YUYEOHBIX 3aJaHHi MpernojaBaTesd,
O3HAKOMJICHHUSI C OCHOBHOM U JIOTIOJIHUTENILHON JINTEpaTypoH.

3anuce JIeKIMH — OHa U3 (OPM aKTHUBHOM CaMOCTOSATEIBHOM pabOThl 00YyYarolIuXxcs,
TpeOyrolasi HaBbIKOB U YMEHMsI KPATKO, CXEMaTHYHO, ITOCIIEI0BATEIbHO U JIOTHYHO (PUKCUPOBATh
OCHOBHBIEC TIOJIOKEHHUS, BBIBOJIBI, 000011eHNs, (HOPMYIHPOBKHU. B KOHIIE JIEKIIMU MperoaaBaTeb
ocTaBisgeT Bpems (5 MHMHYT) [Uli TOro, 4yroObl OOy4aroliuecss MMeId BO3MOXHOCTb 3a/aTh
YTOUHSIOIIME BOMPOCHL IO H3y4aeMoOMy Marepuany. lM3-3a HEZOCTaTOYHOrO KOJIHYECTBA
ayJUTOPHBIX YacOB HEKOTOpbIE TEMbl HE YNAeTCs OCBETUTh B IIOJIHOM O0BEME, I[03TOMY
Iperno/iaBaTeNb, 0 CBOEMY YCMOTPEHHIO, HEKOTOPHIE BOMPOCHI BBIHOCHT Ha CaMOCTOSITEIBHYIO
paboTy CTY/EHTOB, PEKOMEHIYsl Ty WM MHYIO JuTepaTypy. Kpome 3Toro, asis jydiiero oCBOEHHs
Marepuaia M CHCTeMaTH3alid 3HAHWH M0 AUCHUIUIMHE, HEOOXOIMMO IOCTOSHHO pa3oupaTh
MaTepuaibl JIEKIMIA 10 KOHCIIEKTaM U y4eOHbIM nocobusim. B ciyyae HeoOxo1umMocTu oopalarbest
K MIPENOAaBaTelIO 32 KOHCYIbTalluen.

IToaroroBka K NPaKTHYECKUM 3aHATHSIM.

[Ipn moAroTOBKE K MPAKTUYECKHM 3aHSATUSAM CTYICHT JOJDKCH W3YyYHTh TEOPETHUYECCKHUMA
Marepuall 1o TeMe 3aHATUs (UCIOJIb30BaTh KOHCHEKT JIEKLHH, U3y4UTh OCHOBHYIO JINTEpATypy,
03HAKOMUTBCS C AOTOJHUTEILHON JIUTEPATYPOH, TPU HEOOXOTUMOCTH JIOTIOTHUTH KOHCIIEKT, Jerast
B HEM COOTBETCTBYIOIIME 3allUCH W3 JIMTEpaTypHbIX HCTOYHMKOB). B ciydae 3arpynHeHui,
BO3HHUKAIOMIMX TP OCBOCHUH TEOPETHUECKOTO MaTepuasla, CTYAEHTY ClefyeT oOpamatbcs 3a
KOHCy/bTallMell K mpernogaBaTento. Mas Ha KOHCYJbTalMIO, HEOOXOIMMO XOpPOILO MpOoIyMaThb
BOITPOCHI, KOTOPBIE TPEOYIOT pa3bsICHEHUSL.

B Hauane npakTU4yecKoro 3aHATHUs IPENOAaBaTelb 3HAKOMHT CTYJEHTOB C TEMOM, OrjamaeTr
TUIaH TIPOBE/ICHHS 3aHATHSA, BHIIACT 33/I1aHHs. B TeueHne OTBEJIEHHOTO BPEMEHH Ha BBHITOJIHEHHUE
pPabOTHI CTYIEHT MOKET 0OpaTUTHCS K MPENojaBaTelio 3a KOHCYIbTalMell Wi pazbsicHeHusIMH. B
KOHIIE 3aHSTHS IPOBOJIUTCS TPUEM BBITTOJTHEHHBIX 3aJaHNi, COOECeTOBaHNE CO CTYICHTOM.

Pe3ynbTaThbl BBINOTHEHUS TPAKTUUECKUX 3/IaHUH OLIEHUBAIOTCS B OajylaX, B COOTBETCTBHH C
0aJUIbHO-PENTHHIOBOM CUCTEMON YHUBEPCHUTETA.

Ilanbl NPAKTHYECKUX 3AHATHI
S cemecTp

IIpakTuyeckoe 3ansaTue 1-4. Teopusi fe1UMOCTH.
1.BBOAHBIN KOHTPOJb.
2.Teopema O JICJICHHH C OCTaTKOM.
3. HOJ, HOK, anroputm EBknmnaa
4.BzanmHo nipocThie yucia. [Ipocteie u cocraBubie uncia. CriocoObl MPOBEPKH MPOCTOTHI YHCIIA.
beckoHeyHOCTh MHOXECTBAa MPOCTHIX 4YKcesl. OCHOBHOE CBOWMCTBO MPOCTOrO YHUCIHA.
5.0cHoBHas TeopeMa apuMeTHKH. Pa3nmuuHble MyTH TOCTPOCHUS  TEOPUH  JICTUMOCTH
MHO>KECTBA LIENIBIX YHCEI
6.bunom HerotoHna.
7.Pemmenue 3aqay.
[IpakTuyeckoe 3aHsAATHE 5-7. 3aa4N HA 1EJIMMOCTb.
1. Anroput™m EBkinaa.
2.HO/I u HOK B pemienuu 3aaad.
3. [Ipu3Haku qenuMOCTH.
4. Pemenune 3amay.



IIpakTnyeckoe 3aHaTHe 8. J[MOQaHTOBBI ypaBHEHHMsI TNepPBOro MNOpPsAAKA C JBYMS
HEHU3BeCTHBIMHU
1.Metozp! penieHus: ypaBHEHUH B LIEIBIX YHCIaX
2.YpaBHEHHMs B LIETIBIX YMCIaX NEPBOrO MOPSAIKA, C IBYMSI HEM3BECTHBIMU
3.Ilpuknaanele 3a1a4u, pelieHue KOTOPBIX CBOAUTCS K PEIICHHIO YPaBHEHHH B LIEJIBIX YHCTIAX.
4. Pemenue 3amay.
IIpakTnyeckoe 3ausitue 9-11. JIlnogaHTOBHI ypaBHeHUS! BTOPOro MOPSiAKa ¢ JBYMS
HEeM3BeCTHbIMH
1.MertobI penieHns ypaBHEHUH BTOPOTO TOPSIIKA C IBYMSI HEM3BECTHBIMHU
2.PelieHne ypaBHEHUH B 1IEIBIX YHCIIAX.
3.0eHKa MepeMeHHbBIX, OpraHu3aius nepedopa.
4. lenble uncna ¥ KBaJAPAaTHBIX TPEXUJICH.
5. Pemienue 3anau.
IIpakTuyeckoe 3anaTue 12-14. TexcToBbIe 3a1a4H.
1.Knaccudukanus 3aga4d no crnocodam perieHus.
2.3a/1a4M Ha COCTaBIICHUE YPaBHEHH, HEPABEHCTB.
3.TexcToBBIC 3a7auH, pelIaeMbIe C TIOMOIIBIO CHCTEM YPaBHEHUH U HEPABEHCTB.
4.TekcToBBIC 3a/1a4M, UCIOJIB3YIOLIUE IETUMOCTD IIEJIbIX YHCEI.
5.OKcTpeManbHbIC 33a41 B IIEJIBIX YUCTIaX.
6.Pemenue 3amau.
IIpakTuyeckoe 3ansaTHe 15-17. Jloka3aTe1bCTBO HEPABEHCTB.
1.Buasl HEepaBEeHCTB.
2.0OCHOBHBIE CIIOCOOBI JIOKA3aTeILCTBA HEPABESHCTB.
3.IIpeoOpazoBanusi HepaBeHCTB (anredpandyeckue MpeoOpa3oBaHus, YMHOXKEHHE HEPAaBEHCTBA,
MOHOTOHHOCTbH, HEPABEHCTBA MEX/Y CPEIHIMH).
4. HepaBeHcTBa B 11esbIX yncnax. ['paduueckue WumocTpanuy.
5.Pemenue 3anay.
IIpakTnuyeckoe 3ansitue 18-20. [oc/ie10BaTeILHOCTH M IPOTPECCHH.
1. Apudmerndeckass W TEOMETpHUYECKAas MPOTPECCHU: OIPENENICHUs, XapaKTePHUCTUIECKHE
CBOWCTBA, (DOPMYJIBI I-OT0 YJIEHA, CYMMBI I-TIEPBBIX YIECHOB.
2.3aauu Ha IPOTPECCUHN.
3. LlenouncneHHble MPOrpeccuu
4. Pemenue 3amau.
IIpakTnueckoe 3ansaTue 21-22. Moay.b. IlocTpoenue rpagukoB QyHKuMii, coaepskauime
NepeMeHHYI0 10/l 3HAKOM MOJYJIsl.
1.Onpenenenune, reomeTpudeckas HHTEpIpETaLNs, CBOHCTBA MOJTYJIS.
2.IToctpoenne rpagukoB (QYHKIIHIA, aHATUTUYECKUE BHIPAKEHUS] KOTOPBIX COJIEPKAT MOIYIIb.
3.Pemenue 3amau.
IMpakTuyeckoe 3ansaTue 23-24. [lokazaTeabHble U JorapupmMuueckue PyHKIHHI.
1.0Onpenenenne, cBoiicTBa Jorapu@mos.
2.0npeneneHus, CBONCTBA, TPaQHKH IMOKA3aTEILHON U JTOTapu(MUIECKON (HYHKITHA.
3.Pemenue 3amau.
IIpakTnyeckoe 3ansaTue 25-27. I'padux pynkuun, cogepxamue arc GyHkuum.
1.YpaBHeHUs M HepaBEHCTBA, COAEprKallMe oOpaTHbIe TPUTOHOMETpUdeckue (yHKIMU. Buabl
YpaBHEHUH U HEPABEHCTB.
2.Metonbl pelieHus YpaBHEHUH M HEPaBEHCTB, COJEpKAaIlMX OOpaTHbIE TPUTOHOMETPHUECKUE
GyHKIHIH.
3.Cucrembl ypaBHEHUH 1 HEPABEHCTB C apK(PYHKIUAMHU.
4.Pemenue 3aaay.
IIpakTnyeckoe 3ansiTue 28-32. I'paduk cJ10KHBIX PYHKIMIA.
1. Haxoxaenue OJ13, 4€THOCTh, HEYETHOCTD, MEPUOIMYHOCTD, TOUKH MAaKCUMyMa 1 MUHUMYyMa,
HauOoJIbIlIee U HANMEHbIIIEEe 3HAaUeHNE () YHKITUH.



2.IToctpoenue rpaduKOB CIOKHBIX (DYHKIIMH METOAAMHU 3JIEMEHTAPHON MaTEeMaTHKU.
4 Pemenue 3amauy.
5.UtoroBas KOHTpoOJIbHAs paboTa.

6 cemecTp
Ilpakmuueckoe 3anamue 1-2. ToxaecTBeHHbIE IPeo0pa3oBaHus aJIredpanvecKux
BbIPAKEHUI.
1.BBOIHBIN KOHTPOJIb.
2.2OneMeHTapHble GYHKLIUU: OMPEAeIICHHs, CBOMCTBA, rPadUuKH.
3.ToxnecTBeHHbIE TPe0OPa30BaHUS PALMOHATIBHBIX.
4. ToxecTBeHHbIE TPe0OpPa30BaHUs UPPALMOHATIBHBIX BBIPAKEHHH.
5.Pemenue 3amauy.
Ilpakmuueckoe 3anamue 3-4. O01asi TeOpusi ypaBHEeHN (HEPABEHCTB) H UX CHCTEM
1.PanyoHnanbHble YpaBHEHUS, HEPABEHCTBA U UX CHCTEMBI.
2.0011e MeTobl penieHus anreopandeckux ypaBHeHH (MeTox pa3ioKeHUs] Ha MHOKHTEIH,

MeTo 1Mo ICTAHOBKH | T.J).

3.CrnenuanbHble METO/IbI PEIICHUS.

4. HectanmapTHbIE METOIbI PEUICHUS.

5.Pemenue 3amau.

Ilpakmuueckoe 3anamue 5-7. Moayib. YpaBHeHUS] M HEPABEHCTBA, COJlepKalIUe
nepeMeHHYI0 M0/ 3HAKOM MOJYJISI.

1.0npenenenue, reoMmeTpuyecKasi HHTEPIIPETalys, CBOMCTBA MOIYIISL.

2.YpaBHEHHS U HEPABEHCTBA, COJIEP>KaIIle IEPEMEHHYIO MOJI 3HAKOM MOJYJIS, MX CUCTEMBI.
3.IToctpoenue rpadgukoB GyHKIHA, aHATUTUYECKUE BBIPAKEHUS KOTOPBIX COJIEPKAT MOYJIb.
4. PemeHue 3aad.

Ilpakmuueckoe 3anamue 8-10. UppannonajbHble ypaBHEHHs M HEPaBeHCTBA.
1.Pemenne nppalinoHaIbHBIX YpaBHEHUM METO/I0M BO3BEACHMS 00€UX YacTel ypaBHEHUS B

OJIHY H TY )K€ CTCIICHb.

2.MeToJ BBEJICHHS HOBBIX MTEPEMEHHBIX.

3.MckyccTBEeHHBIEC TPUEMBI PELICHHS HPPAIIMOHATBHBIX YPaBHEHUH.
4.CucteMbl HppaIOHaIbHBIX YPABHEHUI: METO/IbI PEIICHHUS.
5.Pemenune 3amauy.

6.lToroBast KOHTpOJIEHAS PaboOTA.

Ilpakmuueckoe 3anamue 11-12. Tloka3aTtejibHbIe U JorapupmMuyeckue ypaBHeHusl,
HEepPaBeHCTBA.
1.BBOAHBIN KOHTPOJb.
2.0npezneneHue, CBOMCTBA JOrapu(pMOB.
3.0mnpeneneHusi, CBOWCTBA, TpapUKU MOKA3aTENbHON U Iorapu(MUIecKOl QyHKITHIA.
4. ToxxiecTBEHHbIE TPE0Opa30BaHNsl TOKA3aTENbHbBIX U JOrapu(PMUUECKUX BBIPAKEHUI.
5.IlokazaresnbHble, JOrapupMUUECKUE YPaBHEHHS, HEPABEHCTBA U UX CHCTEMBI.
6.Pemrenue 3amau.
Ilpakmuueckoe 3anamue 13-14. Tpuronomerpusi. Tpuronomerpuyeckune BbIpaskeHHUsl.
1. IIpeoGpa3oBaHue TPUTOHOMETPUUECKUX BBIPAXKEHUMN, JOKA3aTEIBCTBO TOXKIECTB U
HEPABEHCTB.
2. T'eomerpuueckue nHTEpIpeTad (HOPMYIT CIOKCHHS.
3. TpuronomerpuyecKkue TOKAECCTBA U HEPABEHCTBA I YIJIOB TPEYrOJIbHHKA.
4, Pemrenune 3amay.
Ilpakmuueckoe 3anamue 15-17. Tpuronomerpudeckue ypaBHeHuUsl, HEPaABEHCTBA.



1. Tpuronomerpuueckue GyHKIUU: ONMpPEaeTICHHs, CBOWCTBA, IPpaduKH.
2. TpuroHoMeTpuyeckue ypaBHEHHUs, BUAbI TPUTOHOMETPUUYECKHX YPABHEHUH, METO/IbI
peLIeHUs TPUTOHOMETPUYECKIX YPaBHEHUH.

3. Tpuronomerpuueckue HepaBeHCTBa. [IpocTeiinie TpuroHoMeTpuyeckre HepaBeHCTBA.

4. Cucrtembl TPUTOHOMETPUUYECKUX YPABHEHUN U HEPABEHCTB.

5. Pemenue 3amauy.
Ilpakmuueckoe 3anamue 18-20. O0paTHbIe TPUrOHOMeTPUYECKHE (PYHKIIUH.

1. Ooparnbie Tpuronomerpuyeckue pyHkuuu. Onpenenenns oOpaTHBIX TPUTOHOMETPUUYECKUX

byHKUIN.

2. CpoiicTBa OOpaTHBIX TPUTOHOMETPUUECKHUX (DYHKITHH.

3. I'paduku oOpaTHBIX TPUTOHOMETPUUYECKHUX (PYHKIUH.

4. Penrenue 3amay.
Ilpakmuueckoe 3anamue 20-22. Tlpeodpa3oBanne BbIpa:KeHMil, colepKalMx o0paTHbIe
TPUTOHOMeTPHYeCKHEe (PYHKIHH.

1. TIpeoGpa3oBaHue BBIpaKCHUH, COACPKAIINX OOpAaTHBIE TPUTOHOMETPUYECKHE ()YHKIIHUH.

2. Jloka3aresibCTBO TOXKAECTB.

3. Pemenue 3amay.
Ilpakmuueckoe 3anamue 23-24. YpaBHeHHs U HEPABEHCTBA, coJep Kallue 00paTHbIe
TPUTOHOMeTPHYeCKHEe (PYHKIHH.

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

2.Metonpl pelleHus YpaBHEHUH M HEPaBEHCTB, COJEpKaIUX OOpaTHbIE TPUTOHOMETPUYECKHE
(GYHKIHH.

3.Cucrembl ypaBHEHUH U HEPABEHCTB € apK(PYHKIUAMH.

4. Pemenue 3a1au.

5.UTorosas KOHTpoJbHAs paboTa.

7 cemecTp
Ilpakmuueckoe 3anamue 1-2. AkcnoMbl adco/110THOM reomeTpuu. TpeyroabHuKH.
BBOaHBIN KOHTPOIIE.
AKCHOMBI a0COTIOTHOI F€OMETPUH U CIEJCTBUS U3 HUX.
OCHOBHBIE TIOHSTHS IJITAHUMETPHH.
TpeyroabHUKH: METpUUYECKHE OTHOIIEHUS B TpeyrojbHUKe. COOTHOLIEHHE MEXITY
CTOPOHAMH U YIJIaMH TPEYTOJILHUKOB. MenuaHbl, BRICOTHI, OMCCEKTPHUCHI.
[Tnomaas TpeyroapHUKA.
Teopemsl Ctroapta, UeBsl, Menenasi.
Pemenue 3anay.
Ilpakmuueckoe 3anamue 3-4. YeTbIpEXyrobHUKH.
1. YerplpexyroiabHUKH. BUABI 4eTHIPEXYTOITBHUKOB.

NS

No o

2. Mertpuieckre OTHOUICHHS B YE€THIPEX yTrOJIbHHUKAX.
3. Tlmomamu mmockux Quryp.
4. Teopema [ITonemes.
5. Pemenue 3amau.
Ilpakmuueckoe 3anamue 5-8. OKPYyKHOCTH.
OKpy>KHOCTb.
[lenTpanbHble, BIUCAHHBIE YIIIBI.
VYTabl MEXIy XOpJaMH, CEKYIIeH U KacaTelbHOM K OKPYKHOCTH.
BrircanHbie 1 onMcaHHbIE MHOTOYTOJILHUKH.
BHeBmucanHble OKPYKHOCTH.
Penrenue 3amau.
Ilpakmuueckoe 3anamue 9-12. I'eoMmeTpuyeckme MOCTPOEHUsI HA MJIOCKOCTH.
1. DnemeHTapHbIe reOMETPUYECKHE 3a/1a4K Ha TOCTPOCHUE.
2. 3amauu Ha MMOCTPOCHHE.

ook owdE


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

MeTto1b1 peleHns FTEOMETPUUECKUX 3a7ad Ha IOCTPOEHUE
['eomeTpryeckoe MeCTO TOUEK Ha MIOCKOCTH.
JIBI>KEHUS Ha TUIOCKOCTH U MX IPUMEHEHHUS K TEOMETPUUYECKUM ITOCTPOCHHSIM.
I'eomeTpryeckoe MECTO TOUEK Ha MIOCKOCTH.
I'omoreTus.
NuBepcus.
. Anrebpanueckuii METO/I.
10. UtoroBast KOHTpOJIbHAS paboTa.
Ilpakmuueckoe 3anamue 13-14. Axcnomsbl crepeoMeTpun. OCHOBHBIE IOHATHS
cTepeoMeTpHH.
1. BBOaHBII KOHTPOIIb.
2. AKCHOMBI CTEPEOMETPHH.
3. OcCHOBHBIE MTOHATHUSI CTEPEOMETPHH.
4. BzauMHOE pacnoio’KeHUE MPSIMBIX U IUIOCKOCTEH B MPOCTPAHCTBE.
5. Pemenue 3agau.
Ilpakmuueckoe 3anamue 15-17. MHororpanabie yribl.
1. MHororpaHHsi€ yIJbl.
2. Teopema KOCMHYCOB M T€OpeMa CUHYCOB JJIsl TPEXTPAHHBIX YTIIOB.
3. Ilpu3Haku paBeHCTBA TPEXTPAHHBIX YTIIOB.
4. Heobxoaumoe U I0CTaTOYHOE YCIOBHE CYIIECTBOBAHUS TPEXTPAHHOIO yIJia.
Ilpakmuueckoe 3anamue 18-21. MHOrorpaHHUKH.
1. MHororpaHHHUKH X CBOWCTBA.
2. CeyeHue BBITYKJIBIX MHOTOI'PaHHHUKOB.
3. TloBepxHOCTH M 0ObEMBI MHOTOIPAaHHUKOB.
4. Pemienue 3agau.
Ilpakmuueckoe 3anamue 22-25. Tena BpauieHus.
Tena BpaleHus, UX CBOMCTBA.
OcHoBaHMe, BbICOTa, O0OKOBast MOBEPXHOCTb, 00pa3yrolas, pa3BepTka.
[ToBepxHOCTH U 0OBEMBI TEJ BpALLIEHUS.
CeueHus Ten BpallleHus.
[Tpoekiuu nuimHapa.
Pemenue 3amau.
Ilpakmuueckoe 3anamue 26-32. KomOuHAMM reOMeTPHUYECKHUX TeJl.
PaznuuHble KOMOMHALIMY T€OMETPUYECKUX TE.
OcHoBHBIE TEOPEMBl KOMOMHAIINY T€OMETPUUECKUX TEII.
Pewenue 3amau.
HTorosast KOHTpoJIbHAs paboTa.
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8.IlepeueHb OCHOBHOW M JONMOJHUTENbHOI Yy4eOHOIU JuTepaTypbl, UHTepHEeT-pecypcos,
HEeO0XOAUMBIX [IJIS OCBOCHUSI JUCIHUNJIMHBI

OcHoBHasi iMTEpaTypa

1. lo6peinuna, Y. B. DnemenTtapHas matemaTuka : yueOHO-MeToaudeckoe nocodue / U. B.
JNoopeianHa, H. M. Ucaesa, H. B. Copokuna. — Tyma : TTTIY, 2018. — 95 ¢. — ISBN 978-
5-6041454-8-7. — Texkcr : anextponnsiii // URL: https://e.lanbook.com/book/113615

2.bypaxosa, I'. FO. DnemenrapHas matemaruka : yueOHoe nmocobue / I'. FO. Bypaxosa, T. H.
Kaprnora, M. H. Mypuna. — fpocnasis : , [6. 1.]. — Yacts 1 — 2012. — 131 ¢. — ISBN
978-5-87555-752-1. — Tekcr : anekrponuslii — URL: https://e.lanbook.com/book/154018

3.Yynkos, I1.B. [IpakTudeckue 3aHATHS 11O IEMEHTApHONW MareMaTuke (2-if Kypc): yaeOHOe
nocobue / I1.B. UynkoB. — Mocksa: [Ipomereit, 2012. — 102 c.: win. — Pexxum gocryma: mo
noxnucke. — URL: https://biblioclub.ru/index.php?page=book&id=437445



https://e.lanbook.com/book/154018
https://biblioclub.ru/index.php?page=book&id=437445

JonoJHuTebHAA JUTEPATYpPa

1. lamasa, A. A. I'eomeTpudeckre MOCTPOCHHS Ha TJIOCKOCTH M B MPOCTPAHCTBE: 3aJa4H U
pemieHus: yaueOHoe mocodue / A. A. lanasn. — 2-e uzia. — MockBa: ®OPYM: UHD®PA-M,
2020. - 464 c.: min. - (IlpodeccuonanpHoe obpazosanue). - ISBN 978-5-91134-807-6. -
Tekcr: anexrponnsiit. - URL: https://znanium.com/catalog/product/1082973

2.Enenxux, M.A. Maremaruka: ydeOHoe mnocodbme / UW.A. Enenxux, T.M. Cadponosna,
H.B. UepnoycoBa; Enenkuii rocymapctBeHHbili yauBepcurer uMm. M.A. bynauna, Kademnpa
MaTeMaTUKd M MeTonuku e€ mnpenojaBanusi. — Enern: Enenkuil rocyaapcTBEHHBIM
yauBepcuteT uM. W. A. bBynuna, 2016. — Y. 2. — 144 c.: rpad., wi. — Pexxum nocryma: 1mo
noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=498148

3.MenpuukoB, P.A. DnemenrapHas maremaTnka: ydeOHoe mnocobue / P.A. MenbHHKOB,
I'.I'. EnpuannnoBa; Enenkuil rocynapcrBeHHbld yHUBepcuteT uMm. M.A. bynunna. — Enen:
Enenxuii rocynapcrBennsiii yausepceureT uM. M. A. Bynuna, 2017. — Y. 3. Tpuronomerpus.
— 101 C. — Pexum JOCTYyTIa: o HOITUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=498152

4.EnpuanunoBa, ['.I'. DnementapHas matemaruka: yueOHoe mocobue / I'.I'. EnpuanunoBa,
P.A. MenbphukoB; Enenxuii rocynapcrBenHbiii yHuBepcuteT um. M.A. Bynuna. — Eneu:
Enenxuii rocygapcrBenHslii yuuBepcuteT um. U. A. Bynuna, 2016. — Y. 4. ['eomerpus.
Havaneubie cBepenus. TpeyrompHuk. — 93 c¢. — Pexum gocrynma: mo mHOAIUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=498154

HNuTepHeT-pecypcsl
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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/

		2022-07-15T14:18:39+0400
	ФГБОУ ВО "УЛГПУ ИМ. И.Н. УЛЬЯНОВА"
	Подпись документа




