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MecTo IMCHUIIMHBI B CTPYKTYpPe 00pa30BaTe/ibHOM MPOrpaMMbl

Jucnunnuna «JneMeHTapHas MaTeMaTHKay OTHOCUTCS K JUCIUILTUHAM 0043aTebHOM YacTu
broxka 1. Qucuummuaet (Moxynu) [IpeaMeTHO-METOIMYECKOT0 MOAYIS y4eOHOTO TIaHa OCHOBHOM
npodeccuoHanbHOM 00pa3oBaTeNbHON MpOrpaMMbl BBICHIETO OOpa30BaHUS — MPOTrPAMMBI
OakanmaBpuata 10 HampasieHuto mnoarotoBku 44.03.01 Ilemarormueckoe oOpa3oBanue,
HaIpaBJIeHHOCTh (Mpoduip) 00pa3oBaTeNbHON MporpaMMbl «MareMaTHKa.», 3a04HON (HOPMBI
00y4eHUsI.

JucuunimHa onupaeTcst Ha pe3yabTaThl 00ydeHus, chopMUpPOBaHHBIC B PaMKaX IIKOJIHHOTO
Kypca MaTeMaTHK{d WJIA COOTBETCTBYIOIIUX JUCIHMIUIMH CPEIHEro NpodecCHOHATBHOTO
o0pa3oBaHus, a TaKKe pAda TUCHUIUIMH Y4eOHOTO IIaHA, M3YYEHHBIX oOydaromumucs B 1-3
cemectpax: [lenaroruxka, [lcuxonorus, Anre6pa, 'eomerpusi, MaTeMaTnueckuii aHaIH3.

Pe3ynpTaThl M3y4eHUs OUCLUILUIMHBI SBJISIOTCS OCHOBOM JUISl M3Y4YEHUS JUCUUIUIMH U
MIPOXOXKACHUS MTPAKTUK: Teopust u MeTonuka o0ydeHust MatemaTtuke, Cucrema nmoaroroku B [ 1A
o maremauTke, [IponsBoacreennas (negarorndeckas) [IpenonaBarenbckas mo MaTeMaTHKE.

Ilepevyenb mIaHupyeMbIX pe3yJIbTATOB 00y4eHUs1 (00pa3oBaTebHBIX Pe3yJIbTaTOB) IO
AUCHHILINHE
Lesbi0 OCBOCHUSI AMCHUILUIMHBI «DJIEMEHTapHAs MaTEeMaTHKa» CHCTEMAaTH3HpPOBATH, 00OOIINTH
CHUCTEMY 3HAaHUU MO IIKOJIBHOMY KypCy MaT€MaTHUKH, a TAaK)Ke IMOIOJHUTh 3TH 3HAHUS HOBBIMU
¢dakxramu. M3ydyeHne JaHHOTO Kypca JOJDKHO CITIOCOOCTBOBATh MOATOTOBKE KBAM(UIIPOBAHHOTO
y4HUTENII MATEMATUKH, BIIAJICIOIIET0 OCHOBHBIMHU METOJAMU PEIICHHS pa3JIMYHbIX THUIIOB
MaTeMaTUYECKUX 3aJa4, 3HAIOLIET0 TEOPETUYECKUE OCHOBBI Kypca IIKOJIbHON MaTeMaTUKH.

3agayveii OCBOCHUS IUCHUIUIMHBI SBISETCS (OPMUPOBAHHME Yy CTYAEHTa IEIOCTHOTO
IpeJICcTaBlIeHUss 00  OCHOBHBIX  METOJaX peUIeHMs] 3aJad 3JIEeMEHTapHOM MaTeMaTHKH,
chopMUpOBaTh TOTOBHOCTh OYyIYIIEro YYHUTENs MaTeMaTHKU K 3PPEKTUBHOMY MPENOAaBaHUIO
IPOIEAEBTUUECKOT0, 0a30BOr0 ¥ NPOPUIBHBIX KYPCOB IO IIPEIMETY.

B pesynbrare ocBOeHHs MporpaMMbl OakanaBpuaTa OOyYarOUIUIiCS IOJKEH OBJIAJETh
CIIETYIOIIUMU Pe3yIbTaTaMU O0yUEHUS 110 TUCIUTUTHHE «DJIEMEHTapHAass MaTeMaTHKa (B TabuIe
IIPEJCTaBICHO COOTHECEHHE OO0pa30oBaTEIbHBIX pPE3YIbTaTOB OOYYEHHUS [0 JUCIHMIUIMHE C
WHIUKATOPaMH JOCTH)KEHHUS KOMIICTCHITHH):

Kommnerennus u OO0pa3oBaresbHbIE PE3YIbTATHI AUCIUTUINHBI
WHAUKATOPHI €€ (aTamsl popmMHUpOBaHUS AUCIUTUIHHEI)
JOCTHUXCHUS B 3HaeT yMeeT BJIAZIEET
JTUCIUTLTNHE
[1K-4 Crniocoben
dbopmMupoBath OP-1. 3naer | OP-2. Ymeer
Pa3BUBAIONIYIO XapaKTePUCTUKH OPUMEHATH  (OPMBIL,
00pa3oBaTeNbHYIO MOHATUI METOABl H CpeACTBa
cpeny sl | «oOpazoBaTesbHas oOyueHus JUTSt
JOCTHKEHUS cpena»,  «KauecTBO | JOCTH)KCHHS
JTUIHOCTHBIX, y4eOHo- JUYHOCTHBIX,
MPEeIMETHBIX U | BOCIIUTATEIHHOTO MIPEIMETHBIX u
MeTanpeIMETHBIX mporecca; MeTanpeIMETHBIX
pE3yNbTaToB TpeOoBaHUs K | pe3yJIbTaToB
oOydeHus pe3yabTaTam oOyueHus
cpeacTBaMu OCBOGHHUSI OCHOBHOH | IPEIMETHBIX
MIpPernoaBacMbIX o0Opa3oBaTeNnbHOI oOnacreit
y4eOHBIX MPEAMETOB. | MPOTPaMMBbI «MaremaThka;
MPEIMETHBIX
I1K-4.1. ¢opmupyer | obnacteit
00pa3oBaTenbHYIO «Matematukay, OP-4 Ymeer
cpeny  IIKOJBI B | (TUYHOCTHBIE, OTIPEIeIISATh




LensiX JOCTHKEHHS | METalpeJAMETHble U | HEOOXOAUMOCTh
JTUYHOCTHBIX, MpeIMETHBIC BKJIFOUCHUS
MpeIMETHBIX U | pe3ylbTaThl Ppa3IMYHbIX
MeTanpeIMETHBIX oOydeHus), 3HATh | KOMIIOHEHTOB
pe3yNbTaToB GYHKIMM ¥ BUJABI | COLUOKYJIBTYPHOI
o0y4YeHHS CPEICTB TPEIMETHBIX | CPEbI  PETHOHA B
CpeacTBaMu oOracreit o0pa3oBaTeNbHbIi
oOyueHus «MatemaThka mporecc Ha ypokax
MaTeMaTHKeE; MaTeMaTUKU TUIs
I1K-4.2. OP-3. 3HaeT | JOCTHKEHUS
00OCHOBBIBAET 0COOCHHOCTH JUYHOCTHBIX,
HE00XO0AUMOCTh COBpPEMEHHBIX MPEIMETHBIX u
BKJIIOUEHUS CpeICTB  OOy4YeHHS | METamnpeaMETHbIX
Pa3IMYHBIX MaTeMaTHKe U | pe3yJbTaTOB
KOMITIOHEHTOB WHOCTPAHHOMY $I3BIKY | OOy4eHHS,;
COILMOKYJIBTYPHOU TUTSI JOCTHKCHUS
Cpelbl pEeruoHa B | TUYHOCTHBIX,
00pa3zoBaTeIbHBIN MIPEIMETHBIX u
mporiecc; MeTanpeIMETHBIX

pe3yNbTaToB

00y4eHHs; OCHOBHBIE

MOKa3aTeu

oOecrnieyeHus

KauecTBa yueOHO-

BOCIIUTATEIILHOTO

mpolecca Ha  ypoKax

MaTEMaTHKH;
ITK-10. Cnocoben
MPOEKTHUPOBATh OP-5. 3naer | OP-6. Ymeer
TPAeKTOPUU  CBOETO | OCHOBHEIE IPUMEHSITh
npoEeCCUOHATBHOTO | COBPEMEHHbIE COBpPEMEHHBIC
pocTa W JMYHOCTHOTO | METOJBI METO/BI npu
pa3BUTHSA. MIPOEKTUPOBAHHUS MPOEKTUPOBAHHUU
ITK-10.1. TPAaCKTOPHUH  CBOETO | TPACKTOPUH  CBOETO
[POEKTHPYET  LEIH | NPOPECCHOHATBHOTO | TIPO(ECCHOHATBLHOTO
CBOETO pocTa ¥ JIMYHOCTHOTO | POCTa M JIMYHOCTHOTO
npo¢eCcCuOHATBLHOTO pa3BUTHS, pa3BUTHA,
" JMYHOCTHOTO
pa3BUTHS,

1. O6bemM IUCHUILIMHBI B 32a4eTHBIX €IMHMLAX C YKa3aHHeM KOJHYeCTBA aKaJleMHYeCKHX
YacoB, BbIICJCHHBIX HA KOHTAKTHYI0 padoTy oOydammmxcsi ¢ mnpenoaasarejeM (1o
BH/IaM YYeOHBbIX 3aHATHI) U HA CAMOCTOATEIbHYI0 padoTy 00y4aroIuMXxcs

VueOHble 3aHATUSA
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Tpynoemk.

3au. en. | Yacer
4 2 72 2 6 58 1 6 3a4eT
5 2 72 2 6 58 1 6 3a4yer
6 2 72 2 6 58 1 6 3a4yer
7 3 108 4 10 85 2 9 9K3aMEH
8 3 108 4 10 85 2 9 JK3aMeH
Htoro 12 432 14 38 344 7 36

2. Cojaep:kaHue NUCHMIUIMHBI, CTPYKTYPHPOBaHHOe MO TeMaM (pa3jiejiaM) ¢ YKa3aHUeM
OTBEJCHHOI0 HA HUX KOJHYeCTBA aKA/IeMHYeCKHUX YacOB U BU/IOB y4eOHbIX 3aHATHIA

3.1.Ykazanue mem (pazoenos) u omeeoeHHO20 HA HUX KOIUYECMEA AKAOEMUUECKUX UACO8 U
61006 yUEeOHBIX 3aHAMUL

KomnuyectBo dvacoB mno dopmam
OpraHu3anuu 00y4eHus

HaumenoBanue pasaciia u TEM
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4 cemecTp
ToxKaecTBEHHBIE TPEOOPA30BAHNS AITE0PaANYECKIX
BBIPOKEHU T 1 - 3 30
DOnemeHTapHble  (QYHKIMU:  OMNpEICNICHUs, CBOMWCTBA,
rpadukH.
ToxxmecTBEHHEIE npeoOpazoBaHus palMOHANbHBIX,

VMPPALMOHAIIBHBIX BBIPAKEHUM.

OO11ast Teopusi ypaBHEHUH (HEPaBEHCTB) M UX CUCTEM
Teopembl paBHOCHIIBHOCTH, 00mKMe MeTonabl pemeHus | 1 - 3 28
ypaBHEHMH,  HEPABEHCTB, CHUCTeM. PaimoHanbHbIe
ypaBHEHHsI, HEPABEHCTBA M X CHCTEMBI.

Bcero no 4 cemectpy 2 6 58




5 cemecTp

. Monyiib.
Omnpenenenue, TeoOMEeTpUYECKas HHTEPIIPETAIUs, CBOMCTBA

MOIyNs. YpaBHCHHS M HEPABEHCTBA, COJACpXKaIlue
NepEeMEHHYI0 0] 3HAaKOM MOJIYJI, UX CHCTEMBI.
[Toctpoenne  rpadukoB  (QyHKUMH, aHATUTHYECKHUE
BBIPAYKCHHUSI KOTOPBIX COAEPKaT MOJYIb.

30

HppanmoHaibHble YpaBHEHUS U HEPABEHCTBA.
TeopeMbl paBHOCHIBHOCTUA. OCHOBHBIE CIIOCOOBI PEIICHUS
UppallMOHANILHBIX YPaBHEHUI, HEPABEHCTB U UX CUCTEM.

Hroro no 5 cemectpy

58

6 cemecTp

[NokasaTenpHbIE U JIOTapU(PMHUYECKHAE YDABHEHUSL,
HEPaBEHCTBA.

Omnpenenenue, cBoiicTBa Jorapupmos. OmnpexneneHus,
CBOMCTBa, TpauKy MMOKA3aTENFHONH U JIOTapu(MHUYECKOIT
GyHKIHH. ToxnecTBeHHbIE npeoOpazoBaHus
MOKA3aTeNbHBIX M JIOTapU(MUYECKHX  BBIPOKCHHH.
ITokazartenbHble, JorapupMHIECKue YpaBHEHHS,
HEpPaBEHCTBA U X CUCTEMBI.

10

Tpuronomerpusl.
[Ipeobpa3oBaHre  TPUTOHOMETPUYECKUX  BBIPAKECHHUIA,
JI0KA3aTeNIbCTBO TOXKIECTB U HEPABEHCTB. | 'eoMeTpuuecKue
UHTEpIpeTanuu GopMys CI0KEeHUs. TpUroHOMETpHUECKHe
TOXJIECTBA M HEPABEHCTBA JIJISl YTJIOB TPEYTrOJIbHUKA.

10

Tpuronomerpuyeckue (QpyHKIUU: ONpeeNeHns], CBONCTBA,
rpaduku. TpUroHoMeTpu4yeckue ypaBHEHUs, HEPAaBEHCTBA
U UX CUCTEMBI.

10

OOpaTHble TpUrOHOMETpUUYECKHUe (QYHKIUU: ONpeaeseHus,
CBOWCTBa, rpaduKu.

10

[IpeoOpazoBanre BBIpAKEHUN, COACPIKAIIUX  OOpaTHBIC
TPUTOHOMETPUYECKHUE GbyHKIUY; JI0Ka3aTeIbCTBO
TOXJIECTB.

10

VYpaBHEHUsI M HEPAaBEHCTBA, CoOJepXkallie oOpaTHbIe
TpuroHomerpuueckue QyHkuuu. CucrteMbl ypaBHEHHH U
HEPaBEHCTB C apKPYHKIUIMHU.

Hroro mo 6 cemecTpy

58

7 cemecTp




[InanumeTpus.
AKcHOMBI aOCONIOTHOW T€OMETpPHHM U CIEACTBHS M3 HuMX. | 1 - 2 20
OcHOBHbIE MOHATHUS TUTAHUMETPHH.
TpeyroibHUKN: METPUYECKHE OTHOLIEHHSI B TPEYTOJIbHUKE.
[lmomane TpeyronpHuka. Teopembr Crioapta, YeBbsl,

Memnemnas.

YeThIpeX YT OJIbHUKH: METpUYECKHE OTHOIIEHUS B 1 2 20
yeThIipexyrojbHuKax. [lmomanu miockux ¢uryp. Teopema -

IITonemes.

OxpyxHOCTb. lleHTpanpHble, BIMCAaHHBIE YINbL. YTJIbI

MEXy XOpJlaMH, CEKYIIEeH U KacaTeIbHON K OKPY>KHOCTH. 1 - 3 20
Brcanneie u OTNHCaHHBIE MHOTOYTOJIbHUKH.

BHeBmucaHHbIe OKPY>KHOCTH.

['eomeTpruecKue MOCTPOSHUS Ha TIOCKOCTH. 1 - 3 25
Hroro no7 cemectpy 4 10 85

8 cemecTp
Crepeomerpusl.
AKCHOMBI CTEPEOMETPUHU. OcHOBHbIE moustust | 1 - 2 20

cTepeoMeTpuu. B3aumHOe pacnojokeHue MpsMbIX U
IJIOCKOCTEH B MPOCTPAHCTBE.

Muororpanseie yribl. Teopema KOCMHYCOB M TeOpeMa
CHUHYCOB [UIsl TpeXrpaHHbIX yrioB. llpusHaku paBenctBa | 1 - 2 20
TPEXTpaHHBIX yrIIOB. HeoOXxoammoe ©  JOCTATOYHOE
YCJIOBHE CYIIIECTBOBAHUS TPEXTPAHHOTO YIJIa.

MHOFOFDaHHI/IKI/I, nx cBoictBa. CeueHue BBIITYKJIBIX

MHOT'OTPaHHHUKOB. [ToBepxHOCTH u oobemsl | 1 - 2 20
MHOTOTPAaHHHUKOB.

Tena Bpamienust, ux coiictsa. [loBepxnoctu u o0bembl Tenn | 1 - 2 15
BpaIeHHS.

KomM0OuHanmu reoMeTpuueckux Ted. - - 2 10

Hroro no 8cemectpy

3.2.Kpamkoe onucanue cooepicanus mem (pazoenos) OUCUUnIUHbL

Cemecmp 4
1. Onemenmapnule QhyHkyuu u mosxcoecmseHHvle npeoopPa308aHuUs GbIPANCEHUI.
DneMeHTapHble (DYHKIUU: OMpeeeH s, CBOWCTBa, rpaduku. Pasnmuunbie crmocoObl onpeaeeHus
aneMeHTapHbIX QyHKui. [locTpoeHnne rpaduKoB CIOKHBIX (QYHKITHIA.
ToxxnmecTBeHHBIE MPE0Opa3OBaHUS PAIMOHAIBHBIX, HPPAIMOHAIBHBIX, TIOKA3aTeIbHBIX |
norapu(pMHUECKUX BBIPAKECHUN.
Cemecmp 5
2. Ypaenenus u nepagerncmaa.
Anrebpanyeckue, parioHaIbHBIC, HPPAMOHATBHBIC YPABHEHHUS U HEPABEHCTBA.



YpaBHEHUs 1 HEPABEHCTBA, COAECPIKAIIUE TEPEMEHHYIO MO/ 3HAKOM MOYJIS.
[TokazarenbHble, TorapupMUUEecKie YpaBHEHUS U HEPABEHCTRA.
Kitaccuueckue HepaBeHCTBA U HEPABEHCTBA, CBA3aHHBIE C HUMH.

Cemecmp 6
[Ipeobpa3oBaHie TPUTOHOMETPHUYCCKHUX BBIPAXKECHHUH, T0KA3aTEILCTBO TOXAeCTB. MHTeppeTanus
dopMyn croxeHus. TpUTOHOMETPUYECKHE TOXKISCTBA M HEPABEHCTBA JUIS YIJIOB TPEYrOJIbHHKA.
TpuroHoMeTpUYECKHE ypaBHEHHSI, HEPABEHCTBA M UX CHCTEMBI.
OO0patHble TpUrOHOMETpUYECKHE (DYHKIIMU: OTIPENICIICHUs], CBOICTBA, rpaduk.
[Ipeobpa3oBaHie BBIPAXKECHUH ¢ 0OPATHBIMU TPUTOHOMETPUICCKUMH QYHKITUAMH, JT0KA3aTEIbCTBO
TOKIECTB. Y PaBHEHHUSI U HEPABEHCTBA C OOPATHBIMU TPUTOHOMETPUIECKUMHU (QYHKIIUSMHU.

Cemecmp 1
AxcroMbl a0COTIOTHOM T€OMETPUH U cieICTBHE U3 HUX. OCHOBHBIE INTAHUMETPHUUECKUE TTOHATHSL.
TpeyronbHuku. MeTpudeckue OTHOLIEHMS B TpeyrojbHHKe. [lnmomane TpeyronpHuka. Teopemsbl
Crtroapra, UeBnl, MeHenas.
YeTplpexyroJbHUKUA. MeTpuyeckre OTHOLIEHUS B YEThIpEeXyroyibHUKax. [omanu miockux
dburyp.
OxpyxHocTb. LleHTpanbHble, BIMCAaHHBIE YIJIBl. YTIJIbI MEXKIY XOpAaMH, CEKYIIMMHCS W
KacaTeJIbHBIMHU.
BnucanHble u onMcaHHBIE MHOTOYTOJIBHUKH. TeopeMma IItonemes.
BHeBnMcaHHbBIE OKPYKHOCTH.
I'eomeTpuyeckre MOCTPOEHUs HA IIJIOCKOCTH.

Cemecmp 8

Axcuombl crepeoMeTpurt. OCHOBHBIC MOHSTHSI CTEPEOMETPHUU.

B3aumHoe pacnosioxkeHHne NpsAMbIX U IUIOCKOCTEH. [lapajielbHOCTh MPSIMBIX B MPOCTPAHCTBE.
[TapannenbHOCTh MPAMON U TNIOCKOCTU. [1apaninenbHOCTh MIIOCKOCTEM.

[TeprieHAMKYASIPHOCTh MPSAMBIX B IPOCTPAHCTBE. [leprneHAnKyIsIpHOCTh MPSAMOM W IUIOCKOCTH.
[lepnenauKynsipHOCTH TUIOCKOCTEN. TeopeMa o Tpex nepneHAuKyisgpax. CKpemuBaroIuecs IpsMble.

Mmuororpannbie yribl. TeopeMbl KOCMHYCOB M CHUHYCOB Il TPEXTPaHHBIX YIJIOB. [Ipu3Haku
paBeHCTBa TpEXTpaHHbIX YraoB. HeoOxomauMoe ¥ JIOCTaTOYHBIE YCIOBUS CYIIECTBOBaHUS
TPEXTPAHHBIX YIJIOB.

MHororpaHHukH, ux cBoicTBa. CeueHus: BBIMYKJIBIX MHOTOTPaHHUKOB. [loBepXHOCTH U 00BEMBI
MHororpaHHukoB. [Ipuniun Kasansepu. ®opmyna CumicoHa.

Tena Bpamienus. [loBepXHOCTH ¥ 0OBbEMBI TET BpaIICHUS.

KomOunammu reomerpuueckux Tten. HeoOxomumple W JOCTaTOYHBIE YCIOBHUSI «BIUCYEMOCTHY
cdepsl B MHOTOTPaHHUKH, Tefa BpaiieHus. HeoOxoauMbie 1 1OCTaTOYHBIE YCIOBUS TOTO, YTO OKOJIO
MHOTOT'PAaHHUKOB U TEJ BPAIllEHUs MOXKHO OMucath chepy

4 IlepevyeHb Yy4yeOHO-MeTOAMYECKOTr0 o0ecmedeHUs] ISl CAMOCTOSATEJbLHON PpadoThI
00y4aroIMXCcH M0 JUCUMUIIJIMHE

CamocTtosTenbHas paboTa CTYAEHTOB sBisieTcs 0co0oi (opMoil opraHuzauuu y4eOHOTro
npolecca, MpeACTaBIsiomas coOol  IUIAaHMPYeMylo, TMO3HABaTeNbHO, OPraHU3allMOHHO U
MCTOANYCCKHU HAIPABIACMYIO OCATCIBHOCTh CTYACHTOB, OPHCHTHPOBAHHYIO Ha JOCTHIKCHUC
KOHKPETHOTO  pe3yJbTaTa, OCYIIECTBIsIeMyl0 0e3  MpsMOi  TMOMOIIM  MpernojaBaTes.
CamocTrosTenbHas paboTa CTYIEHTOB SBIJISETCS COCTAaBHOM 4acTbio ydueOHOW pabOThl M HMMeEeT
LENIbI0 3aKpeIuIeHue M YriyOJleHne MOJY4YeHHBIX 3HAaHUM M HaBBIKOB, NMOMCK U NpUOOpEeTeHHE
HOBBIX 3H3HI/II71, a TaK>X€ BBITIOJIHCHUEC y‘Ie6HI)IX SaHaHI/Iﬁ, MMOATOTOBKY K MPEACTOAIIUM 3aHATUAM U
9K3aMeHy. 3ajaHus JUId CaMOCTOSITeNbHOW paboThl MpEeaycMaTpUBAIOT — HCIIOJIb30BaHUE



HEOOXOIMMBIX TEPMUHOB U MOHATUH 110 TipobaeMaTike Kypca. OHM HAalleIMBAIOT HA IPAKTHYECKYIO
paboTy 1O MPUMEHEHHI0 W3Yy4aeMOoro Marepuana, MOWCK OuOmmorpaduyecKkoro marepuaia u
AIIEKTPOHHBIX HMCTOYHHKOB HMH(OpPMAIUK, WUIIOCTPATUBHBIX MAaTepHaJOB. 3amaHust 1O
CaMOCTOATENIFHON paboTe AroTCs 110 TeMaM, KOTOPbIe TPEOYIOT JOTOIHUTEIBHOM IPOPadOTKH.

OO0umii 00beM CaMOCTOSATENBHOW pabOThl CTYIEHTOB 1O JUCIHMIUIMHE BKIIOYAET
ayZIUTOPHYIO U BHEAYJUTOPHYIO CAMOCTOSTENILHYIO pabOTy CTYAEHTOB B TEUCHHE CEMECTPA.

AyIuTOpHAs CaMOCTOSTENIbHAS paboTa OCYIIECTBIISIETCS B (JOPME BBITIOJIHEHUSI TECTOBBIX
3aJ1aHUH, MUCbMEHHBIX IPOBEPOUYHBIX PabOT MO AMCHUILIMHE. AYTUTOpHAs CaMOCTOSTEIbHAs
pabota obecriedeHa 6a30i TECTOBBIX MaTepHaJOB, KEHC-3a/1a4 MO pa3jeiaM JUCIUTUINHBL

[Ipumep camoctosTensHON paboThI (4 cemecTp)
Pemmte ypaBHEHUS

1) 3 6amna

A) Vx2+8 = 2x+1
B)V3x-5 -V4-x = 1
C)¥x +2¥Vx2 -3=0
JD(x*-4) \x+5 =0

2) 5 6aminos

ANVx+H] - V2x-5 =\x-2

E)ji =V3x+ 1

CW16 —Vx+1=4
) (x+1)Vx2 — 5x+5=x+1

Ilpumepnas memamuka pepepamos (3a0anus 011 KOHmMpoObHOU padomol 5,6 cemecmpet)
[Tpuruun [{upuxiie u ero NpUMEHEHHE NIPH PELICHNUHN 3a]1a4.
DneMeHTHl TeOpUH rpadoB B 3a/1a4ax.
MeTton MaTeMaTH4ecKOM HHIYKIIMY U €0 IPUMEHEHUE.
['eomeTprueckue 3aa4uu Ha MAKCUMYM U MUHUMYM.
IIporpeccun.
Komb6unaropHble 3a1a4u B TEOMETPUU.
['eomeTpryeckue HepaBEeHCTBA.
Marematuueckue GOKyCHI B 3a7a4ax.
3agaun MaTeMaTHYeCKUX OJMMITHAL.

10 [Toctpoenue rpauKoB CIOKHBIX (YHKITHIA.

11. TIudaropoBbl TPOHKH U TPEYTOJIbHBIE YHUCIA.

12. dyHKIMOHANBHBIE YPABHEHUSI.

Konmponsnaa paboma (npumepnasa konmpoiavhasa paboma [ cemecmp)

Bapuanr — 1.
1. OOm1ast xop/a AByX NEepeceKaronXcsi OKpY>KHOCTE! paBHA B, U CITYXKHUT JUIsS OJTHOM, U3
HUX, CTOPOHOM MTPaBUJIILHOTO BIIMCAHHOI'O TPEYTOJIBHUKA, a I APYTrO¥ CTOPOHOU BIMCAHHOTO
kBazpara. HaliTu paccTossHHE MEXly LIEHTpaMH OKPY>KHOCTEH.
2. ABCD — tpamnertus. [Ipmuem BD =a, AD = c. Haiiti mymuny ctoponsr CD, ecim
BC=AC=DC.

CoNoOARWNE

3. OHO M3 OCHOBAHUI Tpamnenuu paBHO 7 cM. BrnmcaHHasi B Tpameuuto OKPYyKHOCTb JIETTUT
0JIHY 13 OOKOBBIX CTOPOH Ha oTpe3ku 4 u 9 cMm. HaliTu miomaas Tpanerum.
4. JIBe OKpyKHOCTH IepecekaroTcs B Toukax A u B. Uepes Touky A mposenensl otpe3ku AC

u AD, KaXJplil U3 KOTOPBIX SIBIASACH XOPIOH OJHON OKPY>KHOCTH, KacaeTcs Jpyroil OKpyKHOCTH.
Hoxazats, utro AC**BD = AD?*-BC.
5*.



B octpoyronsnom Tpeyronbarke ABC Boicotsl AA1 u CC1 nepecekarorcst B Touke H.
A) Hokaxwute, uto yronm BHA1 pasen yrny ACB.
b) U3BectHo, uto BH = 17, yron ABC pasen 45°. Haiinure AC.

Bapuanrt — 2.

1. Bepummnel yetbipexyroiabauka ABCD nensiT JjiuHy OMMCaHHOM OKOJIO HErO0 OKPY>KHOCTH B
otHouieHuu AB:BC:CD:CA = 2:17:4:3. Haiinure momaap yeTbipexyroibuuka, eciiu AC = 8cwm,
BD =9 cm.

2. B npsimoyrosibHbIi TpeyrosbHUK ¢ yriaoM 60° BrcaHa OKpYKHOCTb, pauyc KOTOPOM
paBeH 243 cm. HaitguTe nomaabs 3TOro TpeyroibHUKA.
3. Ha oTpeske u 1ByX ero nojoBUHKaX MOCTPOEHBI MOJIYOKPYKHOCTH (B OAHOM

MOJTYTIIOCKOCTH ). [{nnHa oTpe3ka paBHa a, HAWTH IUIOIIAIL KPYyra Kacarollerocs BCeX Tpex
IIOJIyOKPY’KHOCTEH.

4, Tpaneuus Brnucana B OKpykHOCTb. Ee ocHOBaHus paBHBI 6 1M U 8 M, a BbicoTa 1 M.
Haiinure paauyc 3Toil OKpyKHOCTH, €CIIM U3BECTHO, YTO OCHOBAHUS TPANCIIUU HAXOIATCA 110
OJIHY CTOPOHY OT LIEHTpA.

S5*.

B octpoyronsnom Tpeyronsauke ABC Beicotel BB1 u CC1 nepecekatorcst B Touke H.

A) Hoxaxwure, yto yron BHC1 pasen yrny BAC.

b) U3zBectHo, yto BC =25, yron BAC pasen 60°. Haiinute AH.

Ilpumepnan memamuka pepepamos (3a0anusn 0131 KOHMPOAbHOU padomul 8cemecmp)

1.ITapanmnenbHOCTh, MEPHEHIUKYISIPHOCTh MPSIMBIX, NPSIMOM M IJIOCKOCTH, ABYX IUIOCKOCTEH.
2.CxpemuBaromuecs npsmble.

3. TpexrpaHHbIC yTIIbI.

4. MHOTOrpaHHHKH.

5.Tena BpaieHus.

ﬂ]l}l CamMoCmosmesibHoll NO020MOBKU K 3AHAMUAM O Oucuunﬂunepekomenoyemal
ucnojib3oeanmbs yqeﬁno-MemodulteCKue Mmamepuaiivl:

1. Ky3una H.I'. DnemenrapHas matremMaTika. ¥ 4e0HO — METOJJMUECKOE TocoOue st
CTYJEHTOB I€JJarorMYecKrX By30B.- YbsHoBcK: Yl IIV, 2017.

5.IIpuMepHble OLIEHOYHBbIC MaTepHaJ bl [JIsi NPOBedeHUs] TeKYlero KOHTPOJIsA
yCIeBaeMOCTH M IIPOMEKYTOYHOM aTTecTalli 00y4alommuXxcsl o JMCHHIJIMHE

Oprannsauuﬂ H IIPOBEACHUE aTTECTAlUU CTYACHTA

@®I'OC BO B cOOTBETCTBMM € MpUHIUNAMU bBOJIOHCKOTO mpolrecca OpUEHTHPOBAHBI
NPENMYIIECTBEHHO HEe Ha cOO0IIeHne 00yJaroneMycs KOMIUICKCa TeOPETUIECKUX 3HAHUH, HO Ha
BbIpabOTKYy y OakanaBpa KOMIETEHIMH — JAMHAMHUYECKOro Habopa 3HaHUM, YMEHHI, HaBBIKOB U
JIMYHOCTHBIX Ka4Y€CTB, KOTOPBLIC IO3BOJIAT BBIITYCKHHUKY CTaTb KOHKypeHTOCHOCO6HI)IM Ha PBIHKE
TPyZa ¥ YCHENHO NpOopeCCHOHATIBHO PEaTn30BbIBATHCS.

B nporecce onenku 6akanaBpoB HEOOXOAMMO HCIIONB3YIOTCS KaK TPAIAUIIMOHHBIE, TaK U
WHHOBAIIMOHHBIE TUIIBI, BUABI U (OpMBI KOHTPOJIS. [Ipn 3TOM mocTeneHHo TpaulMOHHbIE CPEICTBA
COBCPHICHCTBYIOTCA B PYCJIC KOMIICTCHTHOCTHOTO II0AXOJd, a HWHHOBAIIMOHHBIC CpPECACTBA
a/IalITUPOBAHBI JUIS TOBCEMECTHOT'O PUMEHEHUS B POCCUICKON By30BCKOI MpaKTHKe.

Les» mpoBeaeHHsi aTTeCTAlMH — IPOBEPKAa OCBOSHHs 00pa30BaTENBHON MPOTpamMMBbI
JUCHUTUTMHBI-IPAKTUKYMa Yepe3 CPOPMHUPOBAHHOCTh 00pa30BaTENbHBIX PE3YyIbTATOB.



IIpomeskyTOYHAs aTTECTAllMA OCYLIECTBIIETCS B KOHIIE CEMECTPA M 3aBEPIIACT U3YYCHUE
JTUCIUIUIMHBI, TOMOTaeT OLEHUTh KPYIMHbIE COBOKYITHOCTH 3HAHUW M yMEHUMU, (popMHUpOBaHUE
ONPEAEIEHHBIX KOMIIETCHINMN.

OIlleHOYHBIMH ~ CPEJICTBAMHU  TEKYIETO OIICHUBAHMS SIBJISIOTCS: JIOKJIAM, TECTHl TIO
TEOPETUYECCKUM BOIIPOCAM JHMCIUILIMHBI, 3aIIUTA MPAKTHUECKUX paboT u T.1. KoHTpoab ycBOCHUS
MaTepuana BEAETCS PEryIsIpHO B TEUECHUE BCETO CEMECTpa Ha MPAKTHYECKUX (CEMHUHAPCKHX,
71a00pPaTOPHBIX ) 3aHATHUSX.

Ne CPEACTBA OUEHUBAHMUSI, OO6pazoBaTenbHbIC
H/H HCIIOJIB3YEMBIC U1 TEKYIIETO OLICHUBAHUSA ITOKa3aTEIIsd pe3y.HLTaTBI JTIUCUUATUINHBI
(hopMHUpPOBAHNS KOMITCTCHIINI
OueHoYHBIE CPEICTBA JIsl TEKYIIei OP-1. 3Haer  XapakTepHUCTUKU
aTrecTaluu MOHSTUN «00pa3zoBaTeNbHAS CPEaay,
OC-1 CamocrosTenbHas paboTa «KAYeCTRO yuae6Ho-
BOCIIUTATEIbHOTO IpolLecca;
OC-2 Kontpomknas paGora TpeOoBaHUS K pe3yabTatam
OC-3 KonTtposbHas pabora OCBOCHIA . OCHOBHOH
o0Opa3oBaTesbHOI IPOrpaMMBI
OC-4 KonTponbHas paboTa HPCIMETHBIX obnacreii
«MaremaTtuka» (JInYHOCTHBIE,
METalpeMETHbIE M  IPEIMETHbIC
OueHOYHBIE CPEICTBA IS IPOMEKYTOYHOM pe3ynbTaTtel  00y4deHHs),  3HATh
aTrecTanun GyHKIIMM W BHUIOBI  CPEICTB
3a4eT (3K3aMeH) MPEIMETHBIX obOacreit
OC-5 3ader B popme YCTHOTO coOeceIoOBaHHS 10 «MaTeMaTHKay

BOITPOCaM

OP-2. VYmeer npumeHATh (OpPMBI,
METOJIBI U CPEJICTBA OOYYCHUS IS
JIOCTHKEHHS JIMYHOCTHBIX,
MPEIMETHBIX W  METalpeJIMETHBIX
pEe3y/IbTaTOB O0OYUEHUS TPEIMETHBIX
obOnacrelt «MareMaTHKay

OP-3. 3Haer 0COOEHHOCTH
COBPEMEHHBIX CPEICTB OOy4YCHHS
MaTeMaTUKe Ui JOCTHIKEHHS
JTUYHOCTHEIX, MIPEIMETHBIX u
METaIpeIMETHBIX pe3ysIbTaToB
OoOydYeHUsI; OCHOBHBIC TIOKAa3aTeIH
oOecrieyeHHss KadecTBa  ydeOHO-
BOCIIUTATEILHOTO  Ipolecca  Ha
ypOKax MaTeMaTUKH

OC-6 Dk3ameH B (hopMme ycTHOTO cobece10BaHUs

OP-4 YwMmeer ONpPENENATh
HEOOXOJUMOCTh BKJIFOUEHUS
Pa3IMYHbIX KOMIIOHEHTOB

COLIMOKYJBTYPHOU CpPEJIbl pErMOHA B
oOpa3oBaTeNnbHBI  Mpolecc  Ha
ypokax MaTeMaTUKU TUIS
JOCTUXKCHUSA JIMYHOCTHBIX,
MpPEAMETHBIX U METalpeIMETHBIX
pe3yIbTaTOB OOYUCHHS;




OP-5. 3Haer OCHOBHEIE
COBPEMEHHBIC METOIBI
MIPOCKTHUPOBAHHUSI TPACKTOPUU
CBOETO MPO(PECCHOHAIBHOIO POCTa H
JUYHOCTHOTO Pa3BUTHS;

OP-6. Ymeer MIPUMEHSTD
COBPEMCHHBIE METO/IBI npu
MPOEKTUPOBAHUU TPAaeKTOpUHU

CBOCTO HpO(beCCI/IOHaJ'IBHOl"O pocCTa u
JIMYHOCTHOI'O pa3BUTHUSA,

Omnwncanue OOCHOYHBIX CpECACTB U HCO6XO,Z[I/IMOFO O60py,[[0BaHI/I$I (,Z[eMOHCTpaI_II/IOHHOFO
MaTepHana), a TaK JXCE Ipoucaypbl U KpPUTCPHUHU OLCHHUBAHUA HWHIAUKATOPOB JOCTHKCHUA
KOMHGTGHHI/Iﬁ Ha pa3JIMYHbIX 3TallaX HUX (I)OpMI/IpOBaHI/IH B IIPOLECCEC OCBOCHUA O6paSOBaTeJIBHOI>’I
nporpamMmbl NpCACTABJICHBI B CDOHIIG OLCHOYHBIX CPCACTB JJIAA TCKYIICTO KOHTPOJIA YCIICBACMOCTHU
u HpOMe)ICYTO‘IHOﬁ aTTeCTauu 110 AUCIHUIIIINHE «9neMeHTapHa;1 MaTC€MaTHKa».

Mamepuansi, ucnons3yemole 0711 RPOMENHCYMOUYHO20 KOHMPOJIA YCRECAEMOCHU
odyuarowuxca no oucyuniuHe

OC-5 3auer B popMme ycTHOro codece10BaHHA 110 BONPOCaM
Ilepeuens 6onpocos K 3auemy
Tpuronomerpuueckue ToxaecTsa. Matepnperanus GopMmy CI0KEHHS.

Tpuronomerpuueckue TOXXJ1€CTBa U HEPABEHCTBA JJIS YIJIOB TPEYTOJIbHUKA.
Tpuronomerpruyeckue ypaBHEHHS, HEPAaBEHCTBA U UX CHCTEMBI.

OO6patHble TpUroHOMETpUYeCKUe QYHKIMH: ONIpe/IeleHUs], CBOICTBa, rpaduKu.
[TpeoOpa3zoBanre BbIpaXeHHU ¢ 00paTHBIMU TPUTOHOMETPUYECKUMU (PYHKIIUSIMH,
Jloka3aTenbCcTBO TOXKAECTB, COJEPKAIIMX apK(PYHKIIUU

VYpaBHEHUS U HEPABEHCTBA C OOPATHBIMH TPUTOHOMETPUUYECKUMH (DYHKIMSIMU

No abkowdpE

OC-6 Jx3amen B (hpopMe YCTHOTO cobeceT0BAHUSA
IIpumepHBbIe BONPOCHI K IK3aMeHY

Ilpumepnuoiii nepeuens 6éonpocos k sxzameny [ cemecmpa.

1. Tlonstue cucremsl cunciaeHus. [lozunmonHas cucrema cunciaeHus. Cnoco0sl nepeBojaa
quceql W3 OJHOM cHCTeMbl cuucieHuss B Jpyrylo. KoHeuHwble u OecKOHEUHbIE
cucTeMaTuyeckue apoou.

2. PaBHOCWIIBHOCTH ypaBHEHHWH, YpaBHEHHE - CIEICTBUE JTAHHOTO ypaBHEHUs. TeopeMbl
PaBHOCHUJIBHOCTH.

3. OcCHOBHBIC METOMIBI PEUICHHUs ypaBHEHUH. TeopeMbl, 000CHOBBIBAIOIINE 3TH CITIOCOOBI
pemeHns. OyHKIIMOHAIBHBIE YPABHEHHUS.

4. Mopynb, cBoiictBa wmonayins. Iloctpoenue rpadukoB (GyHKIUM, aHaIUTHYECKHE
BBIPAKEHUS KOTOPBIX COAEPKAT MOYIIb.

5. CsaoiicTBa CyMMBI, MPOU3BECHNE YETHBIX (HEYETHBIX ), BO3pACTAIOMIMX (yObIBAOIINX)

GyHKIHH.
p

6. @ymkmmm: y=ax* +bhx?+c;y=x";y = ax® +hx? +cx + d.



7. Tloka3arenbHas, TorapupMuueckas, TPUrOHOMETPHUYECKUE (PYHKITUH.

arwN

o

9.

10.
11.

12
13

IIpumepHnbolii nepeuens 6onpocos K Ikzamenam 8 cemecmpa.
Dopmyisl TPUTOHOMETPHH. HuTepnperanus bopmyn CJIOXKCHHS.
Tpuronomerpudeckue GyHKIUU CYMMBI TPEX CJIaraeMBbIX.
TpuronomeTpruyecKkue TOXKAECTBA U HEPABEHCTBA I YIJI0B TPEYrOJIbHUKA.
OO0patHble TPUTOHOMETPUYECKHE (DYHKITHH.
ToxnecTBa, coaepxaliye oopaTHble TPUTOHOMETPUUYECKHE (DYHKIIMH.
TpeyronbHUKH, METPUYECKHME OTHOLIEHUS B  TPEYTrOJbHHMKAX, IUIOIIA/b
TPEYrOJIbHUKA.
Teopemsl Ctroapta, UeBsl, Menenas.
YeTbIpexyroJpHUKHA, METPUYECKHE OTHOLICHMs B YeThIpexyrojapHukax. Ilnomann
YEThIPEXYTOJIbHUKOB.
OxpyxxHOCTb. LleHTpasibHbIE, BIMCAHHBIEC YIUIbL. Y TJIBI MEXKIY XOpJaMH, CEKYyIIUMU
U KacaTeJIbHbIMH.
BrincanHble 1 onvcaHHblE MHOTOYroJbHUKH. Teopema [Itonemes.
BueBnucaHHbIE OKPYKHOCTH.
[TapamienpHOCTh, NEPNEHIUKYISAPHOCTD MPAMBIX, NPAMONM M IUIOCKOCTH, ABYX
wiockocteil. CkpemuBaronyecs npsMsle.
. TpexrpanHsle yribl.
. MHororpannuku. Tena BpameHus.

B xoH1e n3yueHHs JUCUUIUIMHBI [TOJIBOAATCS UTOTH pabOTHI CTYIEHTOB Ha JICKIIMOHHBIX U
NPAaKTUYECKHUX 3aHIATUAX ITyTeM CYMMHUPOBaHHS 3apab0TaHHBIX 0AJIJIOB B TEUCHHE CEMECTPA.

Kputepun onennBanus 3HaHUH 00y4aIOIIMXCS MO TUCUMUILINHE
Dopmuposanue 6a1TbHO-PEUMUH20801 OYEeHKU pabomvl 00YYAIOWUXCS

[Tocemnienne [Tocemenne Pabota Ha 3auér
JeKIUi MPAKTUIECKIX MPAKTHYECKUX
3aHATHI 3aHATHUAX
456 PaszbamioBka | 2 x 1=2 4x1=4 75 Gamna 60 GamoB
ceMecTp | IO BUAAM 0aioB 0aioB
pabot
Cymmapssblil | 6 6ayioB 16 GamnoB max | 119 6anna 200 6amnoB
Makc. 0ar max max max
Dopmuposanue 6ANIbHO-PEUMUH2080U OYEeHKU pabombl 00yYaroOuuxcs
ITocemenne | Ilocemenue Pabota Ha OKk3aMeH
JEKIUH MPAKTUYECKUX | MPAKTHUYECKUX
3aHATHI 3AHATHUIX
7.8 Pas6amioBka 2x2=4 5x1=5 125 GamioB 120
ceMecTpbl | 110 BUJIaM 0aioB 0aioB 0aioB
pabot
CymMmapHbIit 4 GaioB 5 Gamra 171 6amnoB 300
Makc. oamn max max max 0annoB
max




Kpumepuu oyenusanus pabomsi o6yuarowezocs no umozam 4, 5 u 6 cemecmpog

Banasl (2 3E)
«3a4TEHO» ooiee 100
«HE 3a4TEHO» 100 u menee

Kpumepuu oyenusanusa pabomwi obyuarowezocs no umozam 1,8 cemecmpog

Ounenka Banasl (3 3E)
COTJIIMYHOY 271-300
«XOpOLLIO» 211-270

«YIOBJICTBOPUTEIHLHOY 151-210
«HEYAOBJIETBOPUTEIBHO» 150menee

6.MeToanyeckue yKazaHus I 00y4aIOUIMXCSl 10 OCBOCHHIO THCIHMIIJIMHBI

VYcenemHoe u3ydyeHue Kypca TpeOyeT oT oOydaroIMXCsl MOCEIIEHUs JeKIUH, aKTHUBHOM
paboThl Ha NPAKTUYECKUX 3aHATHUSAX, BBINOJIHEHUS BCEX YYEOHBIX 3a/JaHuil IpernojaBaTelid,
03HAaKOMJICHHS C OCHOBHOM U JIONIOJIHUTENIBHOM JINTEPATYPOH.

3anuce JeKIMu — oxHa U3 (HOpM aKTUBHOW CaMOCTOATENBHON paboOThl 00ydarommxcs,
TpeOyrolasi HABBIKOB M YMEHMSI KPAaTKO, CXeMAaTUYHO, I1OCJIEA0BATENBHO U JOTMYHO (PUKCHPOBATH
OCHOBHBIE TIOJIOKEHUSI, BBIBOJBI, 00001meH s, HOpMYTUPOBKU. B KOHIIE JIEKIIUHN TPENoaBaTeib
ocTaBisieT BpeMs (5 MHHYT) AJs TOro, 4YToObl OOydYarolluecss HUMeNId BO3MOXHOCTb 3a]aTh
YTOYHSIOUIME BOIPOCHI IO M3y4aeMOMY Marepuany. I3-3a HeZOCTaTOYHOro KOJIMYECTBA
ayJUTOPHBIX 4YacOB HEKOTOpbIE TEMbl HE YAaeTcs OCBETUTh B IOJHOM O0BEME, MOITOMY
IIPENOAABATENb, 110 CBOEMY YCMOTPEHHIO, HEKOTOPBIE BOIPOCHI BBIHOCUT Ha CAMOCTOSATEIBHYIO
paboTy CTYIEHTOB, PEKOMEHys Ty WM MHYIO JuTeparypy. Kpome 3toro, /i jydiiero oCBOCHUS
MaTepuaja M CHCTEMAaTU3alUM 3HAaHUM 1O JUCLUUIUIMHE, HEOOXOAMMO IIOCTOSIHHO pa30uparh
MaTepuabl JIEKIUH 110 KOHCIIEKTaM U y4eOHbIM IlocoOusaM. B ciydyae Heo6XxoaumocTi oOpararbes K
IIPENOJABATENIO 3a KOHCYJIbTALUEH.

IHoaroroBka K NPaKTHYECKUM 3aHATUSM.

IIpy NOAroTOBKE K MPAKTUYECKUM 3aHATHSAM CTYICHT JOJDKEH W3YYHUTh TEOPETUYECKHN
Marepuas Mo TeMe 3aHATUS (MCIOJb30BaTh KOHCIEKT JIEKLUH, M3y4UTh OCHOBHYIO JMTEpaTypy,
O3HAKOMUTbCS C JJONOIHUTEIbHON JINTEPATYpOil, MpH HEOOXOAUMOCTH JOTIOJHUTH KOHCIEKT, JIeas B
HEM COOTBETCTBYIOLIME 3allUCH W3 JIMTEpaTypHbIX MCTOYHHUKOB). B ciydae 3aTpyqHeHMH,
BO3HUKAIOIIMX IIPM OCBOCHUH TEOPETHYECKOIrO Marepualia, CTYJEHTY CIeAyeT oOpamaTbes 3a
KOHCYy/bTallMell K mpenojaBarento. Vs Ha KOHCYJbTAIMIO, HEOOXOIUMO XOpPOILO MpOIyMaTrh
BOIPOCHI, KOTOpPBIE TPEOYIOT Pa3bsICHEHHUS.

B Hayase mpakTUYECKOro 3aHATUsA MPENOJaBaTellb 3HAKOMUT CTYIACHTOB C TEMOM, OIJIaIlaeT
IUTAH NIPOBEJICHUS 3aHATHUS, BBIJACT 33JaHUA. B TedeHHe OTBEJIECHHOIO BPEMEHU Ha BBINOJIHEHHE
paboTHI CTYJEHT MOXKET 0OpaTUTHCS K MPENoIaBaTellio 32 KOHCY/IbTallMe WM pa3bsCHEeHUsIMH. B
KOHIIE 3aHSTHS IPOBOAUTCS IMPUEM BBIOJHEHHBIX 3aJIJaHUN, cOOeCeI0BaHUE CO CTYACHTOM.

Pe3ynbTaThl BBINMOMHEHUS MPAKTUYECKUX 3/1aHUN OILIEHUBAIOTCS B Oaisiax, B COOTBETCTBUHM C
0ayuIbHO-PEUTHHIOBOM CHCTEMON YHHUBEPCHUTETA.

IL1aHbI NPAKTHYECKUX 3aHATHH
4 cemecTp
Ilpakmuueckoe 3anamue 1: Memoo pa3znosxcenus Ha MHOMICUMENU NPU PEUIEHUU
mMpu2oHoOMempu4ecKux ypasHenu
[Ipu pemieHMM TPUTOHOMETPUYECKUX YPABHEHUN MOYKHO MOJIB30BAaThCS BCEMHM W3BECTHBIMHU
crioco0amMM pasNoKEHUsT Ha MHOXKHMTENIH alreOpandyeckux BbIpaXeHUI. DTO BbIHECEHHE OOIIEro
MHOJKHUTEJS 32 CKOOKH, TPYNIUPOBKA, MPUMEHEHHE (POPMYIT COKPAIIEHHOTO YMHOKEHUS.



MGTOI[ PA3JI0KCHUA HAa MHOXUTCIIM HUCIHOJB3YIOT B TOM Cliy4ac, €CJIU B HpaBOfI qaCTu
ypaBHeHus ctout 0. [Ipu 3ToM cripaBeisIMBO CIIEYIONIEE YTBEPKACHUE:

TaK KaK MPOHM3BEACHUE PABHO HYJIO, €CIM XOTS Obl OJIMH M3 MHOXKUTENEH paBeH HYIIo, a
z[pyroﬁ IIpHU 3TOM HE TEPACT CMBICII, TO, Pa3JIOKKWB HAa MHOXHUTEIIN COOTBETCTBYIOIICC YPAaBHCHHC,
MOKHO IIPCACTABUTH €0 KaK COBOKYITHOCTb HCCKOJIBKUX ypaBHeHHfI.

Ipumep: 2SN X-C0s2X—1+2c0s2x —sinx =0
Crpynmnupyem ciaraemble CIeyIoIuM 00pazoMm:
(2sin x-cos2x +2c0s2x) — (1+sin x) =0 :

2cos2x(sin x+1) —(sinx+1) =0;
(sinx+1)(2cos2x—-1) =0

sinx+1=0 I 2c0s2x—-1=0
cost:l
2
. ox=+Z 42k keZ
sinx=-1 3
x=—£+27zn,nez x:i£+7zk,kez
2 NN
—£+27zn,neZ i£+7zk,keZ
Ortser : : 6

Ilpakmuueckoe 3anamue 2: Memoo e6edenus Ho6OIl nepemenHoil npu peuienuu
MPUZOHOMEMPUYECKUX YPAGHEH U
[1pu penieHnn ypaBHEHUSI METOZOM BBEICHHUS HOBOM MEPEMEHHOM CIIETyeT IOMHHUTb, YTO
E(sin) = [—1; 1],E(cos) = [—1;1].
Ipumep:  cos2x + 4sin*x = 8cos®x. Bocnonesyemcs Gpopmynamu: cos?x =

1-t\2

1-cos2x
; u 3aMeHuM cosZ2x = t. Tornma nomyuum ypaBHeHue: t + 4 (T) =

2 1+cos2x
> , COS™" X = ——

3
8(%) 34224+ 4t=0,t(t2+ 2t +4) =0, t= 0 mwmt? 4+ 2t+ 4 = 0 - Her

neiicTBuTenbHbIX KopHel ([ < 0).
Taxum 00pa3oM, TaHHOE YpaBHEHHUE CBEJIOCH K PELICHUIO IPOCTEHIIEro ypaBHEHUE: COS2X =

0
T TT
X=—-4+-nnez.
4 2

T s
OTBeT: " + Shne Z.

Ilpakmuueckoe 3anamue 3: Pewienue mpuzonomempuuecKux ypasHeHuil ¢ HOMOUbIo
YHUBEPCATbHOI NOOCMAHOBKU

X
2tg 5 1-tg? X
sin X:—X COSX=—2
X
1+tg® = 1+tg* =
2 2 - 5ti hopMyIsl BepHBI utst Beex X 7 7T 2m,nel.
X
t=tg=
[MoncranoBka 2 Ha3BIBAETCS YHUBEPCAIBHOIL.

3sint —4cost = E
ITpumep. 2



. tg — tg L b
Bamennm SINT i COSU ya yx Boipaskenne uepes 2 u oGosHaunm 2 .
6b  401-b%) 5
IoyuaeM palMoHAIbHOE ypaBHeHHe 1+ b*>  1+b? 2 | xoTopoe mpeobpasyercs B
~6+/75

ksagparroe 3B’ +120-13=0 =

—6++/75

t
tg—
3ajaua CBENACh K PELICHUIO IBYX YPaBHCHHH 2 3

6+75

t= 2arctg_T+27zn, neZ.

3uauenue puga ¢ =7+ 27M HCXOJIHOMY YPaBHEHHUIO HE YIOBJIETBOPSET, YTO IIPOBEPSIETCS
IIPOBEPKOM - TOACTAHOBKOM JAHHOT'O 3HAYECHMS t B UCXOJHOE YpaBHEHUE.

6+/75

2arcty —————+2m,neZ
Ortser: 3

5 cemecTp

Ilpakmuueckoe 3anamue 1: Memoo 66edeHus 6cnomozamenbHo20 y2ia npu peuieHuu
mMpPUZOHOMEMPUUECKUX YPAGHEHUTL
Paccmotpum ypaBHeHue Buaa

asin X+bcosX=C ryea, b, ¢ - KOIPYUIHEHTBL, X - HEU3BECTHOE.
a=0,b=0 c+0

[42 | 12
Pa3enum o0e JacT 9Toro ypapHenns na V& + b* .

a sin X + b COSX = ¢
2 2 2 2 - 2 2 2 b 2
Ja‘+b Ja‘+b a‘+b ;TaKK&K( a ) +(—) = 1 u Mmoayb
vaZ+b? vaZ+b?

KaXJI0ro U3 HUX HE MMPCBOCXOAUT CAUHUIBI, a CYMMa UX KBaApaTOB paBHA 1, TO CYHICCTBYCT yIroJi

o a b .
TaKoi, TO = COS = sin @.
¢ > VaZ+b2 P VaZ+b2 ¢
C
Torna Hame ypaBHeHHE IIPUHUMAET BUI: COS PSin X + sin pcos X = X
pat Yp p A <P o Y

Torpa sin(x + @) = W Eciu a2 + b? > ¢2, To ypaBHEHHE MMEET PEIIEHHE: X =

a b
¢ =arcc0S——— =arcsin ——= arctg =

2 2
(—1)4arcsinﬁ — @+ m,neZ e va“ +b va

3aMeTI/IM, 4YTO BBCIACHHLIC 0003HaYCHHUS Cospusing B3aMMHO 3aMCHSICMBI.

TTprmep. J3sin3x—cos3x =1

a=3;b= -1 HODTOMY A€M 00€ YaCTH ypaBHEHHs Ha V 3+1=2

J3

—sin 3x—1c033x =_
2 2

3nech



cosZsin 3x —sin £ cos3x = 1
6 6

) L Z X vez
OtBer: 18 18 3
IIpumep: cos x + sin x V2
Paznenum 0o6e yactu ypaBHEHUs Ha V2 :
cosx  sinx _ 2
V2 V2 2
V2 J2

7-cosx+—sin x=1

J2

V2 =cosZu V2 =sinZ
T.K. \/5 4 \/E 4 , TO YPaBHCHHUC MOKHO 3allMCaTh B BUJC!:
T . . T T
COSX-COS— +Sin X -Sin — =1, cos(x——)=1
4 MOTYYNM 4
x— 2= 2mne’l
4
x=2" 1 2m,ne’l
4
z, 2m,neZ
Ortser: 4
ITpumep.

2sin17x + V3 cos 5x + sin 3x = 0
3 1
sin17x + 7cos 5x + Esin3x =0

\/§ . TC 1 T
3ameuanue. — =sin-u-=cos . Toraa ypaBHEHHE TTPUMET BH/I:
. . TC
sin 17x + sin (SX + ;) = 0.

11x + g = Tn,n € Z uim 6x — g = g + mk, k € Z. Boctione3yemcs popmynoii: sin o +

sinBzZsina—JrB-cosa;BHX: —Z+InneZ x= =+ZkkeZ
2 2 66 11 36 6
[Tonyuum ypaBHeHwue: 2 sin (11x + g) * COS (6X - g) =0, sin (11X +

T

Z) = 0 wu cos (6x— g) = 0.

Ilpakmuueckoe 3anamue 2: Ypasnenus, peuiaemovle ¢ HOMOUWbIO YC106UA PAGEHCHEA
0OHOUMEHHBIX MPULOHOMEMPUYECKUX DYHKYUIL.



PaccmoTpuM ycnoBue paBeHCTBa OJHOUMEHHBIX TPUTOHOMETPUYECKUX (PYHKLUH, T.€.
YCJIOBUS, KOTOPBIM JIOJDKHBI YIOBJIETBOPSTH apryMEHTHI o U 3, eciu sin a = sin 3, cos a = cos 3,
tga=tgf, ctga =ctg .

Teopema 1. st TOro, 4T00BI CHHYCHI IBYX apI'yMEHTOB O U [3 OBLIM paBHBI HEOOXOIMMO H
JOCTaTOYHO BBIITOJIHEHNE OTHOTO U3 CIEAYIOMNX yCIoBUid: a — B = 2mnmwm a + 3 =m+ 2 1k -
Ru €Z.
JlokazaTenbCcTBO
1) Heo6xomumocTh.
[Tycts sin o = sin 3.
o . . . a—f o+
Bocnons3zyemcs popmyiioit pa3HOCTH CHHYCOB: sina — sinf3 = 0; 2 sin—=-cos—— =
O,Sin%ﬁz 0 HanosaTﬂgz O,a—B=2mn,n€Z a+p=mn+2nkkeZ
2) 10CcTaTOYHOCTb.

[Tycts a — B = 2mn, n € Z vau a+p= n+2nkk € Z.
BrIpazuM U3 1aHHBIX paBeHCTB a: o = 3 + 21N, n € Z

(a =m— B+ 2nk k € Z).
Toraa sina = sin(f3 + 2mn) = sinf.
(sina = sin(m — B + 21k) = sin(m — B) = sinf).
Teopema 2. ( cosa=cosp)<> a + 8 = 2mn, neZ.
Teopema 3. Ilycts a -'#g-l‘T[nI/IB ¢§+nk,k€ Z.

(tga = tgB)<=(a — B = mn, neZ)/
JokazarenbcTBa T€OpeM 2 U 3 aHAJIOTUYHBIE.

JloKka3aHHbIE TEOPEMBI UCIIOIb3YIOTCS MPU PEIIEHUN TPUTOHOMETPUUECKUX YPaBHEHUH,
KOTOpBIE JTMOO0 MPEACTABIAIOT COOOM paBEeHCTBO TPUTOHOMETPUYECKUX (DYHKLUH, TNOO MOTYT

OBbITh K TAKOMY PABEHCTBY IPUBE/ICHBI.
[Tpumep. sin 3x = cos X.
Bocnonbzyemcst popmynoii mpuBeneHus Teopemoii 1:
o 3x — G — X) = 2Tn, neZ
sin3x = sin(; - X); .
3x + (E_X) = 1 + 21k, keZ

mT T
X=§+EH,I’IEZ

T
X =Z+T[k,k€Z
OrBer: E+En; E+‘rtk; nk € Z.
8 2 4

[Ipumep. tg3x - tg (5X + g) = 1. Tak kak tg3x # 0, To pa3genum o0e 4acTu ypaBHEHUS
Ha tg3x.

tg (5X + g) = tg%; tg (5X + g) = ctg3x.
Hcnonb3ys hopmyity IpuBEACHNUS, TIOIYIUM tg (5X + g) = tg(g — 3x).
[To Teopeme 3 nmeem:
5x + g - G - 3X) = Ttn, heZ.
8x = g + 1tn, neZ.
X = % + gn, (A
[Tpu KakK10M 3HAYEHHH X U3 3TOH COBOKYITHOCTH 00€ YacTH ypaBHEHHUS * HMEIOT CMBICII.
OrTBerT: % + gn, nez.

Ilpakmuueckue 3anamue 3: I paghuueckuii memoo peuienus mpuzonomempuiecKux
ypasHenui



Tpuronomerpuueckre ypaBHEHUS MOXKHO pelIaTh KaK aHAIUTUYECKH, TaK U IpadUUIecKH.
[Tpu pemenun ypaBHeHMs rpadUuecKd pacCMaTpUBAIOT ABE (QYHKLIHMU M CTPOST UX TpaQUKH B
OJTHOW CHCTeME KOOpAMHAT. AOCIHCCHI TOYEK IepecedeHus: rpadukoB (YHKUIUN SBISIOTCS
pELICHUSIMUA YPaBHEHUS.

I'paduueckuii METOT MOXKET UCIIOIB30BATHCS HE TOJBKO Ul OJUHOYHBIX YpaBHEHUH, HO U
JUI UX CUCTEM, a TaKXe HepaBeHCTB. B ciydae ¢ cucremamu HEOOXOAMMO HAaXOAUTH HE TOJBKO
abcruccel, HO U opAMHATHI (eciu rpaduku pyHkuui f(x) u g(x) nepecekatorcs B Touke A (x1, yl),
TO pemeHueM cucrembl Oyner x=x1, y=yl). Ilpu pemieHun HepaBeHCTB OTBETOM OyneT
COBOKYITHOCTb aOCIIHCC, MPH KOTOPbIX rpaduk (QyHKIuM f(X) HAXOTUTCSA BBINIE WU HUXKE (B
3aBUCUMOCTH OT yCJIOBHSI ) Tpaduka pyHKIHU g(X).

ITpumep: 2cos mx=2x-1
PaccmoTpum dpyHkmmm:  y=2co0s X nu  y=2x-1

y [ ]
2
T A '
0 1 2 X
2
[ ] /
Puc. 33

Touka nepeceuenus rpadukoB nmeet koopauHatsl (0,5; 0).
CnepoBarenbHo, x=0,5
OtseT: 0,5

6 cemecTp

Ilpakmuueckoe 3anamue 1: @ynKyuoHa bR MEMOO PeuteHUA MPULOHOMEMPUYECKUX
ypasuenui

He Bcsixkoe ypaBHenue Buja f(x)=g(x) B pe3yibTare npeodpazoBaHUil MOKET ObITh IPUBEIEHO
K YPaBHEHHUIO TOTO MJIM MHOTO CTaHJAPTHOTO BHJA, JAJS KOTOPOTO MOIXOAST OOBIYHBIE METO]IbI
pemieHus. B Takux ciydasix UMeeT CMBICI UCIIOJIb30BaTh Takue cBoiicTBa pyHkumii f(X) u g(x) kak
MOHOTOHHOCTb, OTPAHUYEHHOCTb, YETHOCTh, MEPHUOANYHOCT U JIp. Tak, ecau ofaHa u3 (QyHKIHA
BO3pACTaeT, a apyras yObIBacT Ha OMpPENEIEHHOM MPOMEXYTKe, TO ypaBHeHue  f(x) = g(x) He
MOXET MMEeTh 0oJiee OJHOrO KOpHS, KOTOpBIH, MOXHO HaiTh mogbopoM. Ecim dynkmus f(x)
OorpaHMuYeHa cBepxy, a QyHKuus g(X) — CHU3y Tak, 4yro f(x)Max=A g(X)MIn=A, TO ypaBHEHHE

f(x)=A

f(x)=g(x) paBHOCHUIILHO CUCTEME YPaBHEHUI g()=A .

Taxke npu HCHOIB30BAaHUU (PYHKLIMOHATIBHOTO METOJa PALMOHAIBHO HCIIOJIB30BaTh
HEKOTOpBIE TEOPEMBI, PUBE/IEHHBIE HIKE. 1)1 NX T0Ka3aTenbCTBa U UCIIOJIb30BAHUS HEOOXOAUMBbI
CJIeAYIOIIMEe ypaBHEHHs OOIIero BUia:

a — HEKOTOPOE JIEUCTBUTEIBLHOE YHUCIIO, TO JaHO YPABHEHUE PABHOCHIIBHO CUCTEME
Ilpakmuueckoe 3anamue 2: Omoop Kopheii npu peuwieHuu mpuzoHOMempu4ecKux
ypasHenui



ITpu orbGope KOpHEH B Mmpolecce pelieHus] TPUrOHOMETPHUECKUX YPABHEHUH HCHOIb3YIOT
OJIMH M3 CJICYIONTUX CTIOCOOOB.

e Apudmernyeckuii crnocoO:

a) HEMOCpPEeACTBEHHAs IOJICTAHOBKA TNOJYYCHHBIX KOpPHEH B YpPaBHEHHE M HWMCHOIIUECS
OTpaHHYCHUS;

0) nepeOop 3HAYCHUH 1IETOYHCICHHOTO MapaMeTpa M BBIYHCICHUE KOPHEH.

e AnreOpandeckuii cocoo:

a) peIICHHE HEPaBEHCTBA OTHOCHTEIBHO HEHM3BECTHOTO IEJIOYMCIICHHOTO MapameTrpa |
BBIYMCJICHUE KOPHEH;

0) uccienoBaHue YPaBHEHUS C IBYMS [IEJIOUMCIICHHBIMU TTApaMETPaMHU.

® ['eomeTpuyeckuii crocoO:

a) U300pakeHNe KOPHEH Ha TPUTOHOMETPUIECKON OKPYKHOCTH C TIOCJICAYIONIIM OTOOPOM C
Y4ETOM MMEIOIIUXCSl OTPaHUYCHU;

0) n3o0pakeHNue KOPHEH Ha YUCIOBOM MPSMOK C TIOCIEAYIOIIMM OTOOPOM C y4E€TOM
OrpAaHUYECHUU.

IIpakTuyeckoe 3anaTHe 3: PemieHue ypaBHEHHMII M HEpPaBEHCTB COAEpIKAILlUX
TpUrOHOMETpHUUYeCKHe (DYHKIMHU. MeTonbl peleHus TPUrOHOMETPUUYECKHX HEpPaBEHCTB: METOJ
3aMEHbl, METOJ MPeoOpa30BaHUsl TPUTOHOMETPUUYECKUX BBIPAXKEHUN C MCIOJIB30BAaHUEM CBOMCTB
TPUTOHOMETPUUYECKUX (PYHKIIMH, METO]T BBEIEHHS BCIOMOTaTEJILHOTO YIJIa, PELIeHUE OAHOPOIHBIX
YPaBHEHUH IEPBOW M BTOPOU CTENIEHU; METOJ IIOHWKEHHSI CTEIIEHU; YHUBEPCAIbHAs IIOATOTOBKA.
Pemenne 3agau.

7 cemectp (Ilnanumerpus)
IIpakTuyeckoe 3ansaTHe 1. TpeyroibHUKY.

Bunbl TpeyroabHUKOB paBHOOEAPEHHBIN, PABHOCTOPOHHUN, Pa3HOCTOPOHHU).
[IpsAMOYTONBHBIN TPEYTOJIBHUK, €0 CBONCTBA.
Pemrenne TpeyroibHUKOB.

IIpakTHyeckoe 3aHATHe 2. 3aMevaTeNIbHBIC TOUKHU U JIMHUU B TPEYTOJIbHUKE.
Teopembl MuHenas u Uessbl.
Pemenue 3anau.

IIpakTnyeckoe 3anaTHe 3. YeTHIpEX YT OIBHUKH.

Bunel  4yeThlpexyroibHUKOB — (TapamienorpamM, poMO,  Tpamenusi, pOU3BOJIbHBIN
YEThIPEXYTOJIbHUK).

Pemenue 3anay.

IpakTuyeckoe 3ansaTHe 4. OKPYKHOCTD.
Jlyru, yriiel, XOp/sl, CEKyIne (CBOMCTBA).
OKpy>XHOCTb.

Brincannble 1 onucaHHbIE OKPYKHOCTH.
Pemenue 3agauq.

IIpakTuyeckoe 3ausaTHe 5. BrivicaHHbIE U ONTMCAHHBIE MHOTOYTOJIbHUKH.
Pemenue 3amay Ha KOMOMHAIIMIO OKPY)KHOCTU U TPEYTOJIbHHKA.
[lmomaay TpeyroabHUKa U YETBIPEXYTOJIbHUKA.

Pemenue 3amau.



8 cemecTp (cTepeomerpust)
IpakTuyeckoe 3anATHE 1. AKCHOMBI CTEPEOMETPHUH.

MHoOrorpaHHuKH.

Buibl MHOrOrpaHHUKOB.

[Ipu3ma, BuaBI Npu3M (HAKJIOHHAA , IpsAMas IPU3MbI), CBOWCTBA IIPU3M.
[Mupamuna (Buabl nupaMu), CBOMcTBa nupamuabl. Pemenue 3aaay.

IIpakTnueckoe 3anaTne 2. [loctpoeHne ceueHnit MHOTOTPaHHUKOB.

Meron cinenoB, METOJ IOCTPOEHUS CEYEHUN —T1apaJUIeIbHOE IIPOCKTUPOBAHME.
ITocTpoeHue ceyeHuii 1o TpeM TOYKaM, 110 TOUYKE U IIPSIMOM, IOCTPOCHUE CIIEAA INIOCKOCTH.
Pemrenue 3a1au Ha NOCTPOEHUE CEUECHMI.

IIpakTuyeckoe 3ansaTue 3. [1n01aau noBepXHOCTEl MHOIOTPAHHUKOB.
[Tnomaas 60KO0BOM MOBEPXHOCTH M ILIOMIAAb MTOJTHON OBEPXHOCTH MPU3MBI.
[Tnouianp 60KOBOM MOBEPXHOCTH U IJIOLIAAb ITOJIHON MOBEPXHOCTH NMUPAMU/IBI.
Pemenne 3anau.

IIpakTnueckoe 3anaTne 4. O0bEMbl MHOTOI'PAaHHUKOB.
Pemienue 3a1a4 Ha HaAXOX/I€HUE 0OBEMOB IPU3MbI U TUPAMUJIBI.

IIpakTuyeckoe 3ansAaTHE S. MHOrOrpaHHbIE YIIBL.
CBoiicTBa MHOTOTPAaHHBIX YIJIOB.

TeopeMa CHHYCOB M KOCUHYCOB JUUII MHOTOI'PAaHHBIX YIJIOB.
Pemenue 3anau.

7.IlepeyeHb OCHOBHOM M JOMOJIHUTEILHOI yueOHOIl uTepaTypsnl, UHTEepHET-pecypcoB,
HEeO0XOAUMBIX VIS OCBOCHUSI JUCIUIJIMHBI

OcHoBHas1 JInTepaTypa

1. JloOpbiauna, U. B. DnementapHas matemaTtuka : ydyeOHo-MeToauueckoe rnocooue / . B.
Ho6perauna, H. M. Ucaesa, H. B. Copokuna. — Tyna : TT'TIY, 2018. — 95 ¢. — ISBN 978-
5-6041454-8-7. — Tekcr : anekrponnsii // URL: https://e.lanbook.com/book/113615

2.bypakoga, I'. IO. Dnemenrapuas marematuka : yaeonoe mocodue / I'. FO. Bypakosa, T. H.
Kapnoga, 1. H. Mypuna. — SIpocnasns : , [0. 1.]. — Hacte 1 — 2012. — 131 c. — ISBN
978-5-87555-752-1. — Tekcrt : anextponnsiii — URL: https://e.lanbook.com/book/154018

3.Yynkos, I1.B. Ilpaktuueckue 3aHATUS 1O 3JIEMEHTapHOM MaTtemaTuke (2-if Kypc): yueOHOe
nocobue / I1.B. YUynkoB. — Mocksa: IIpomereit, 2012. — 102 c.: uin. — Pexxum goctyna: mo
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=437445

JonoJHuTeIbHAA JTUTEPATYpPA

1. [{anasH, A. A. ['eomeTpuueckue MoCcTpoeHUs Ha MIIOCKOCTU U B MPOCTPAHCTBE: 3ajaud U
pemreHus: yaeoHoe nocooue / A. A. lagasH. — 2-¢ u3a. — MockBa: ®POPYM: UH®PA-M,
2020. - 464 c.: un. - (Ilpodeccuonanbaoe obpazoBanme). - ISBN 978-5-91134-807-6. -
Tekcrt: anexrponnsit. - URL: https://znanium.com/catalog/product/1082973

2.Enenknx, M.A. Marematuka: ydeOHOe mocobme / WM.A. Enenxux, T.M. Cadponona,
H.B. UepnoycoBa; Enenkuii rocynapctBeHHbiii yHuBepcurer uMm. M.A. bynuna, Kadenpa
MaTeMaTUKH W METOIMKH €€ npenojaaBaHus. — Enen: Eneuxkuii rocymapCTBEHHBIN



https://e.lanbook.com/book/154018
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https://znanium.com/catalog/product/1082973

yauBepcuteT uM. W. A. bBynuna, 2016. — Y. 2. — 144 c.: rpad., wi. — Pexxum nocryma: 1mo
moanucke. — URL: https://biblioclub.ru/index.php?page=book&id=498148

3.MenpuukoB, P.A. DnemenrapHas maremaTnka: ydeOHoe mocobue / P.A. MenbHHKOB,
I'.I'. EnpuannnoBa; Enenkuil rocynapcrBeHHbld yHuBepcuteT uMm. M.A. bynuna. — Enen:
Eneuxwuii rocynapcrBennslii yausepcuretr uM. M. A. bynuna, 2017. — Y. 3. Tpuronomerpus.
— 101 C. — Pexum JIOCTyTa: o IOJITUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=498152

4.EnvuanunoBa, I'.I'. DnemeHnTapHas maremaruka: ydeOHoe mocooue / I'.I'. EnpuanunoBa,
P.A. MenphukoB; Enenxuii rocynapcrBeHHblii yHuBepcuteT uMm. M.A. Bynuna. — Eneu:
Eneukuii rocynapcrBennbiii yuusepcuretr um. M. A. Bynuna, 2016. — Y. 4. ['eomeTpus.
Havanenbeie cBepenus. TpeyrompHuk. — 93 c¢. — Pexum gocrynma: mo HOJIUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=498154
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