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MecTo AUCHMIVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Jucnunnuna «2neMeHTapHasi MaTeMaTriKay OTHOCUTCS K AMCLUHUIUIMHAM 0053aTelbHON YacTh
brnoka 1. Juctummuns! (Moaynn) [IpeamMeTHO-METOAMYECKOTO MOAYIS IO ipodmuto «MaTteMaTHKay
yueOHOro TMJiaHa OCHOBHOM mpodeccHoHaNbHOM 00pa30BaTeIbHOW MPOTrpamMMbl  BBICIIETO
00pa3zoBaHus — MporpaMMbl OakanaBpuara 1o HarmpasieHuto noarotosku 44.03.05 Ilegarornueckoe
obpazoBanue (¢ AByMs PO(ISIMH MMOATOTOBKH), HAINPaBICHHOCTH (MPOQHIL) 00pa3oBaTEIHLHOM
nporpamMmbl «Maremaruka. MTHOCTpaHHBIN S3BIK», O4HOM (POPMBI 00yUeHUS.

JucnumnimHa onupaercs Ha pe3yiabTaTbl 00yueHus, CQOPMUPOBAHHBIE B PaAMKaX HIKOJIBHOTO
Kypca MaTeMaTHKd WJIA COOTBETCTBYIOIIMX JUCHUIUIMH CpPEAHEro MpoecCHOHAIBLHOIO
o0Opa3oBaHMs, a TaKXkKe psAaa AMCUUIUIMH y4eOHOro IUIaHa, M3Y4YeHHbIX oOyuarommumucs B 1-4
cemecrtpax: Aunrebpa, ['eomerpusi, MaTemaTnueckuil aHaius.

Pesynbrarthl u3yueHUs AMCLUMIUIMHBI SIBISIOTCSA OCHOBOM [Jsi W3yYEHHUs ITUCIHUIUIMH U
NPOXOXKICHUA TMPAKTUK. YuyeOHas O3HAKOMHUTENbHas TMpakTHKa Mo npodwio MaTtemaThka
[TpousBoacTBeHHAas (MeJaroruyeckas) NpakTHKa.

IlepeyeHb MIAHMPYEMBIX Pe3yJbTAaTOB 00y4yeHHs1 (00pa3oBaTeJbHBIX pPe3yJbTATOB) MO
AUCHUILINHE

Heabl0 OCBOCHHSA IUCHHMIUIMHBI «DJIEMEHTapHAas MaTeMaTHKa» CHUCTeMaTHU3UPOBATh,
00001IUTh CUCTEMY 3HAHHMM MO LIKOJIBHOMY KYypCy MaT€MaTHKH, a TaKKe MOMOJHUTH 3TH 3HAHUS
HOBBIMH  (akTamu. M3yueHwe [aHHOTO Kypca JOJDKHO — CIIOCOOCTBOBATh  IOATOTOBKE
KBTM(UIMPOBAHHOTO YUYUTENsl MATEMaTHKH, BIAJCIOIIET0 OCHOBHBIMU METOAAMH PEIICHUS
pa3IMYHBIX TUIOB MAaTEMaTHUYECKUX 3ajad, 3HAIOIIETO TEOPETHYECKHE OCHOBBI Kypca IIKOJIbHOU
MaTeMaTHKH.

3ajgaveil OCBOCHHS JUCIHMIUIMHBI SIBISETCS (OPMHUPOBAHHUE Yy CTYACHTA IIEJIOCTHOTO
npecTaBiIeHst 00 OCHOBHBIX METO/IaX PEIICHUS 3a7a4 dJIEMEHTApHON MaTeMaTUKU, COPMUPOBATH
TOTOBHOCTH OYIYIIETO YYUTEISI MATEMATHKH K 3((HEKTUBHOMY IPETIOAaBaHUIO ITPONEIEBTUIECKOTO,
6a30Boro v Mpo(UIBLHBIX KyPCOB MO MPEIMETY.

B pesynbrare OCBOGHHSI TpOTrpaMMbl OakanaBpuaTta OOYYArOIIMICS JOJDKEH OBIAJCTh
CIIEYIOIIMMHU pe3yJbTaTaMu 00Y4YeHHUs MO TUCHUIUIMHE «DIeMeHTapHas MaTeMaTuka (B Talmuie
MPEJCTaBICHO COOTHECEHHWE O0pa30oBaTEIbHBIX pE3YJIbTAaTOB OOy4YeHHS MO AMCHUILUIMHE C
HHIUKATOPAMH JOCTUKEHUSI KOMITETCHITH )

Komnerennus u OO6pa3zoBarenbHble Pe3yabTaThl JUCIUIUIUHBI
VMHJMKATOPBI €€ (aTansl popmMHpOBaHUS IUCHUIIINHBI)
JOCTHUXXCHHUSA B 3HACT yMeeT BJIaZCET
JTUCIUIUINHE

VK-1.2. IIpumensier OP-1 metoibl OP-2 npumeHsTh OP-3 HaBbIKaMH

Joruveckue Gopmsl U KPUTHYECKOTO CUCTEMHBIN TIOJIXO] peduexcuu no

MIPOLEIypHl, CIIOCOOEH | aHaIM3a U CUHTE3a JUISl pELIEHHUS MIOBOY

K pediekcuu mo uHpopmaruu MMOCTaBJICHHBIX 33/1a4 | COOCTBEHHOU U

MOBOJY COOCTBEHHOW U 4yKON

YyKOU MBICIIUTEIIBHOMN MBICITUTEIbHOU

JESITEIBHOCTH. JESITEIbHOCTH
ITIK-1.1. 3Haer OP-4 posb u MecTo OP-5 ocymectBisate | OP-6 neiictBuem
CTPYKTYpY, COCTaB U MaTeMaTUKH B o0miel | oToop yueOHoro IIPOEKTUPOBAHUS
JUAAKTHYECKHE KapTUHE HAY4YHOT O COJICpXKAaHUA JJIS €T0 | pa3IMUHBIX GOpM
€IMHUIIBI 3HAHUS; pean3aluy B y4eOHBIX 3aHATHUH,
IIPEIMETHOU CTPYKTYpY, COCTaB M | pa3iIMuYHBIX pOopMax | HaBBIKOM
obnactu TUAAKTHYECKHe o0y4JeHus B MIPUMEHEHUS
(mpemnogaBaeMoro €IMHULIBI COOTBETCTBHH C pa3IMYHbIX
perMeTa). coJlepKaHus COBPEMEHHBIMU METOJIOB, IPUEMOB
[TIK-1.2. Ymeer LIKOJIBHOTO Kypca TpeOOBAHUAMH K Y TEXHOJIOTUH B
OCYIIECTBIISITh OTOOP | MaTEMaTHKH. 00pa3oBaHMIO.




y4eOHOT0 oOy4eHUHN
COJepKaHUsA IJIs €eT0 MaTeMaTHKe.
peanu3aiuy B
pa3InYHbIX hopmax
00yJeHus B
COOTBETCTBHUH C
TpeOOBaHUSAMHU
dI'OC 00.
[1K-3.1. Bnaneer OP-7 OP-8 OP-8
criocodamu XapaKTePUCTHKY OKa3bIBATh HaBBIKAMU
UHTETpaluu JIMYHOCTHBIX, Mearoru4ecKyro OpraHu3alyu u
y4eOHBIX IPEMETOB NPEIMETHBIX U MOJICPIKKY MIPOBEACHUS
JUTSL OpraHu3aluu MeTanpeIMEeTHBIX oOy4aromumcs B 3aHATUHN C
pa3BUBarOIECH pe3yJbTaToB B 3aBUCUMOCTH OT UX MCTIOJIb30BaHUEM
yueOHOU KOHTEKCTE 00y4eHHUsl | 0Opa3oBaTeIbHBIX BO3MOXKHOCTEHN
JeSITeIbHOCTH MaTeMaTHKeE; pe3yJbTaTOB; o0pa3zoBaTenbHON
(MccnenoBaTeNbCKO, | 0COOEHHOCTH OpraHU30BBIBATH Cpelbl IS
IIPOEKTHO, UHTETPaLUU yueOHBI ITpoLEecce C JOCTUKEHUS
TpYNIOBOM U JIp.). y4eOHBIX PEIMETOB | UCHOIb30BAHUEM 00pa3oBaTeIbHBIX
JUTSL OpTaHU3aIIH BO3MOYKHOCTEH pe3yIbTaToB U
Pa3HBIX CIIOCOOOB o0OpasoBaTenbHON obecrieueHus
yueOHoM Cpelibl JUIsl pa3BUTHS | KauecTBa yueOHO-
JESTEIIbHOCTH. MHTEpeca K BOCIIUTATEIHLHOTO
IpeIMETy B paMKax nporecca
YPOUHOH U CpeacTBaMu
BHEYPOYHOM MaTEMATHKHU.
JIESITEIIbHOCTH.

1. Oobem AUCHUIIVIMHBI B 3a4Y€THBIX €IMHHIAX C YKAa3aHUEM KOJIUIECTBA AKAACMHUYECCKHX
YacCoB, BBIICJICHHBIX HA KOHTAKTHYIO paﬁoTy Oﬁy‘{alOIIH/IXCH C nmpemoaaBaTejieM (110 BHUIaM

Y4eOHBIX 3aHATHI) U HA CAMOCTOAITEJILHYIO PadoTy 00y4arommxcs

YueOHble 3aHATUS
=
2 2.2
3 B = 8 g 5—3 =
g Bcero o 5 S o v 'S = = 5 5
b5} Q 5 Q S g = 28 o= g s
Q ? 5 ? = 8 o~ g 2 plo 5 é = S
& TpynoemK. S| 2 s= | 22 | & 5% = E g 2
= E| 2= E<| 2 & < s & & S a5
S 3au. en. | Yacer = E & S £ 33 T 5o g <)
am 5 52 58 5 X a AN = o
= ST S e Q m T
= © s el B s =
< jas] D"
o |3
5 4 144 24 40 53 3 27 14 DK3aMeH
6 3 108 18 30 33 2 27 10 DK3aMeH
7 3 108 18 30 33 2 27 10 DK3aMeH
Hroro 10 360 60 100 119 7 81 34

2. Copaep:kaHMe AUCUMILIMHBI, CTPYKTYPHMPOBaHHOe MO TeMaM (pa3leiaM) ¢ YKa3aHHeM
OTBCACHHOI'0 HA HUX KOJIHUYECTBA aKAAEMHUYIECCKHUX YaCoB U BU/10B y‘lCﬁHI)IX 3aHATHH

3.1.Ykazanue mem (pazoenos) u omeeoeHHO20 HA HUX KOJIUYECHIBA AKAOEMUUECKUX UACO8 U
6U0086 YUeOHbIX 3aHAMUIL



OopraHu3anu o0y4yeHHs

KomuuectBo wacoB 1o dopmam

HaumenoBanue pasnena u tem

Uleki. 3aHsATHS
UTa6. 3aHaTHS
[IpakT. 3aHATUS

Camocr. pabota

5 cemecTp
Apudpmernka. Uccienosanue GyHKIui 3jieMeHTAPHBIMH MeTOAAMH

Teopus AEIMMOCTH. 4 - 8
Teopema o genenun ¢ octaTkoM. OTHOIICHHE NETUMOCTH
u ero cporicrBa. HOJI, HOK, anroputm EBknnaa. B3anmno
npocteie uncia. [Ipocteie U coctaBHbie uncia. CrnocoObl
MPOBEPKH MPOCTOTHI YHCIa. BECKOHEYHOCTh MHOXKECTBA
npoctbix unces. OCHOBHOE CBOMCTBO IMPOCTOrO YHCIA.
OcHoBHas TeopeMa apudmeTuku. PaznuuHble myTH
MOCTPOCHUSI TEOPUU JIETUMOCTH MHOXECTBA IIEJIBIX YUCET.
bunom HeroToHna.

IIpumenenue anropurma EBxinaa JUIst IOMCKa 9YaCTHOI'O 4 - 6
peuieHusl.

Heonpenenéunbie ypaBHEHUS IEPBOM CTEIIEHU C MHOTUMH

[IEPEMEHHBIMHU. Hekotopsie CIoCOObI peuieHus

HEONPENENEHHBIX  yYPAaBHEHMM  BBICIIMX  CTEICHEH:

WCIIOJNB30BAaHUE  JIIMMOCTH, HCIIOJIb30BAHHE  CBOMCTB

IIPOCTBIX YHCEJ, METOJ CIIyCKa

DJIeMeHTapHbIe G YHKIIUN 4 4
(MHelHas, KBaJI[paTHYHas, MOKa3aTeJIbHAS, -
norapupMHUUEcKasi, TPUTOHOMETPUYECKHE), UX CBOWCTBA,
rpaduku. OOpatubie ¢yHKIUU. [locTpoeHne TpaduKoB
CIIOKHBIX (PYHKIIMIA, METOJJaMH dJIEMEHTAPHOW MaTeMaTHKHU.

HccnenoBanue dyHKINUN DJIEMEHTAPHBIMUA METOIAMHU. 4 - 4
[TpeoOpa3zoBanus ¥ MOCTpOEHUE TPAPHUKOB AIIEMEHTAPHBIX

GyHKIH.

TekcToBble 3a/1a4n 4 - 6
Krnaccudukanus 3agau no crnocob6am pemieHus. 3agadu Ha
COCTaBJIEHHE YpaBHEHH, HEPaBEHCTB, CUCTEM ypaBHEHUN U
HEPaBEHCTB.

Jloka3aTenbCcTBO HEPABEHCTB
Buapsl HepaBEHCTB M OCHOBHBIE CIIOCOOBI JOKa3aTeiabcTBa | 2 - 6
HEpPaBEHCTB.

[Tocne0BaTeNbHOCTH U IPOTPECCUH 2 - 6
Apudmerndeckass W TeoMeTpUYecKas  MPOTPECCHH:
OIpeJIeJIeHUs], XapaKTepUCTUUECKUE CBOICTBA, (DOPMYJIBI I1-
Or0 4IeHa, CYMMBI TII-TIEPBBIX WICHOB. 3aJayd Ha
IPOrpeccun
Bo3BparHble n0c1€10BaTENBHOCTH.

HTroro mo 5 cemectTpy 24 - 40
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6 cemecTp
Auiredpa: TOK1eCTBa, YyDPABHEHUS] M HEPABEHCTBA, CUCTEeMbI. TpUrOHOMeETpHA




ToxkaecTBEHHBIE MPe0Opa30BaHKs AIreOpanIecKux
BBIPAXKEHUI
DOneMeHTapHble  (YHKIHMH:  OINPEICICHHS, CBOMCTBA,
rpaduKu.
TosxaecTBeHHEIE npeoOpazoBaHus paIrMoHaIbHBIX,
HPPAIMOHATLHBIX BBIPAKCHHIA.

OO0was Teopus ypaBHeHU (HEPABEHCTB) U MX CUCTEM
TeopeMbl pPaBHOCHUIIBHOCTH, OOIKME METOJbI pEHICHUS
yYpaBHEHUH, HEPaBEHCTB, CUCTEM. PanmonansHelie
ypaBHEHUs, HEPABEHCTBA U MX CHUCTEMBI.

YpaBHEHUs ¥ HEPABEHCTBA, COJICPKAIIINE IEPEMEHHYIO 1O
3HAKOM MOJYJISL.

Ompenenenne, reoMeTpudeckass HHTEPIpPETalus, CBOWCTBA
MOIyNs. YpaBHEHHS M  HEPABEHCTBA, COJEpIKallue
NepEeMEHHYI0 TIOA 3HAKOM  MOJIYJI, UX CHCTEMBI.
[Toctpoenne  rpadukoB  (YHKIMHA,  aHATUTHYECKHE
BBIDAKCHUSI KOTOPBIX ~ COJEpKaT MOAYyNIb. Pemienue
YpaBHEHHI U HEPABEHCTB , COJIEPIKAIIUX MapaMeTp.

UppatmonaibHble YpaBHEHHS U HEPABEHCTBA.
Teopembl paBHOCHIBHOCTH. OCHOBHBIE CITOCOOBI PEIICHUS
UppalMOHANILHBIX YPaBHEHUI, HEPABEHCTB U UX CUCTEM.

[Toka3zaTenabHbIE U JOTapUPMHUUECKUE YPABHEHHS,
HEPaBEHCTBA.

Omnpenenenue, cBoiictBa Jorapudgmon. Omnpenenenus,
CBOMCTBa, TpaUKW MOKa3aTeNbHOH M JIOTapUPMUIECKON
GyHKIHH. ToxnecTBeHHbIE npeoOpa3oBaHus
MOKA3aTeNbHBIX M JIOTAapU(PMHYECKUX  BBIPAKCHUI.
ITokazatenbHbIe, JorapupMHIECKue YpaBHEHHS,
HEpPaBEHCTBA U X CUCTEMBI.

Tpuronomerpus.
[Ipeobpa3zoBanue TPUTOHOMETPUUYECKUX BBIPAXEHUM,
JI0KA3aTeJIbCTBO TOXKJIECTB U HEPABEHCTB. | 'eoMeTpuueckne
uHTEeprpeTanuu GopMyll CIOKEHUs. TpUrOHOMETpHUECKHe
TOXKJIECTBA M HEPABEHCTBA VISl YTJIOB TPEYTrOJIbHUKA.

Tpuronomerpuueckrue (QpyHKIMH: ONpEAETICHUs, CBONCTBA,
rpaduku. TpuroHoMerpuueckue ypaBHEHUs, HEPABEHCTBA U
UX cuctemsl. PemeHue ypaBHEHUH U HEPaBEHCTB
COJIepKAIIUX Tapamerp.

OOpaTHble TPUTOHOMETpPUUECKHE (YHKIIMH: ONpeaeseHus,
CBOMCTBa, rpaduKu.

[IpeoOpazoBanue BBIpaKEHUN, COACpPKAIIUX  OOpaTHBIC
TPUTOHOMETpHYECKHE (HYHKIIUU; I0KA3aTEeIHCTBO TOKIECCTB.

VYpaBHEHUsI M HEPAaBEHCTBA, CoOJepXkallie oOpaTHbIe
TpuroHomerpuueckue (QpyHkuuu. CucTeMbl ypaBHEHMH U
HEpaBEeHCTB C apKyHKuusMH. PemeHue ypaBHeHHH Hu
HEPABEHCTB COAEPIKAIIUX MTApaMETP.

Hroro nmo 6 cemecTpy

18

30

33




7 cemecTp
Inannmerpus. Crepeomerpusi.

AKCHOMBI a0COJIOTHOM I'€OMETPUM U CIEICTBUS U3 HUX.
OCHOBHBIE TIOHSTHS TUTAHUMETPHH. 4 - 4 3
TpeyrosbHUKN: METPUYECKHE OTHOLIEHUS B TPEYTOJbHUKE.
[momanes TpeyronpHuka. Teopembl Crroapta, YeBsl,

Menenas.

YeThIpeX yrOILHUKH: METPUYECKHE OTHOILIEHUS B 2 2 4
geTeIipexyroibHukax. [lmomann miockux ¢uryp. Teopema -

IITomemes.

OxkpyxHocTb. lleHTpanbHble, BHOUCAaHHbIE YTl YTJIbI

MEXy XOpJlaMH, CEKYIIeH U KacaTeIbHON K OKPY>KHOCTH. 2 - 2 4
Briucanneie u ONHCaHHBIE MHOTOYTOJIbHUKH.

BHeBmucaHHbIe OKPY>KHOCTH.

I'eomerpuyeckue NoCTpOCHUs HA INIOCKOCTH. - - 4 4
AKCHOMBI CTEPEOMETPHH. OcHOBHBIE MOHSATHUS

CTepeoMeTpu. B3auMHOE paclojOXKeHHe NpSIMbIX U | 2 - 2 2

IJIOCKOCTEN B IMTPOCTPAHCTBE.

Mpmuororpanssle yribl. Teopema KOCHHYCOB M TeopeMa
CHHYCOB JUIS TpEXIpaHHBIX yrioB. [Ipu3Haku paBeHcTBa | 2 - 2 4
TpexrpaHHbIX yrioB. Heo6xoaumoe 1 10CTaTouHOe YCIIOBUE
CYIIECTBOBAHUS TPEXTPAHHOIO YIJIA.

MHororpanHMkH, uXx cBoiictBa. CedeHue BBIITYKJIBIX

MHOTOTPaHHUKOB. [ToBepxHoCTH u o0beMBI | 2 - 4 4

MHOTOTIPaHHUKOB.

Tena Bparmienus, ux cBoicTBa. [IoBepXHOCTH U 0OBEMBI TEI 2 - 4 4

BpalllCHUS.

KomOuHanmu reoMmeTpuuecKkux Teil. 2 - 2 4
Hroro nmo 7 cemecTpy 18 } 30 33

3.2.Kpamkoe onucanue cooepicanus mem (pa3oenos) OUcCUunIuHl

Cemecmp 5
Apudmernxa.
Teopus nenumoctu. Teopema o aeneHuu ¢ octaTkoM. OTHOLIEHHE JEIMMOCTH U €ro CBOMCTBA.
HOJ, HOK, anroputm EBxnmna. Bzanmuo npoctsie uncina. IIpocTsie u coctaBHble uncia. CrocoObl
IIPOBEPKH IIPOCTOTHI YMCiIa. BECKOHEUHOCTh MHOXECTBA MPOCTBIX 4YHceld. OCHOBHOE CBOMCTBO
npocroro uyucna. OcHoBHasg Teopema apudmeruku. Pa3nuyHble MyTH NOCTPOEHUS  TEOPHH
JEIMMOCTH MHOYKECTBA LielbIX yucen. bunom HerotoHa.
[Ipumenenne anroput™ma EBKiMa U1 MOMCKA YaCTHOTO PELICHHUS.
HccnenoBanue QyHKIMHA 2JIeMEHTapHBIMU METOJIAMH.
OnemeHTapHble  (QYHKUUU: JIMHEHHas, KBaJpaTU4HAas, IOKa3aTelbHas, JorapudMuyeckas,
TPUTOHOMETPUYECKHE; UX CBOMCTBA, rpaduku. OOpatHbie pyHKIMH. [locTpoeHne rpadMKoB CIOKHBIX
(GyHKIUH, METOIaMU AJIEMEHTAapHON MaTeMAaTHKH.
TexcroBble 3anmaun. Kiaccudukanms 3amad mo crmocob0aM pelieHus. 3ajadd Ha COCTaBJICHUE
YPaBHEHUI, HEPAaBEHCTB, CUCTEM YPABHEHUM U HEPABEHCTB.
Jloka3aTenbCTBO HEPABEHCTB. BHIbl HEPaBEHCTB U OCHOBHBIE CITOCOOBI TOKAa3aTeIbCTBA HEPABEHCTB.




[locnenoBarenbHOCTH M MpOrpeccHH. Apu(MeTHdyeckas U TIeOMETpUYecKas IPOrPEecCHH:
OIIpEJICJICHUS], XapaKTePUCTHUECKUE CBOMCTBA, (JOPMYJbl I-Or0 WIEHA, CyMMbI I-IIEPBBIX YJICHOB.
3aza4u Ha IPOrPECCU.

Cemecmp 6
Anrebpa: TOXXIecTBa, YpPaBHEHUS M HEPABEHCTBA, CHCTEMBI.
Anrebpanueckue, palluoHalIbHbIE, UPPALlMOHAIBHBIC YPAaBHEHHS U HEPABEHCTBA.
YpaBHEHUS U HEPABEHCTBA, COACPIKALINE EPEMEHHYIO MO 3HAKOM MOYJISL.
[Toka3zarenbHble, JOrapupMUUECKUE YpaBHEHHS 1 HEPABEHCTBA.
TpuroHoMerpus.
IIpeoOpa3oBaHue TPUrOHOMETPUUECKUX BBIPAXKEHUH, 10KA3aTEeIbCTBO TOXJECTB. VHTepnperamus
dopmyn croxeHus. TpUroHOMETpHUECKHE TOXKIECTBA M HEPABEHCTBA ISl YIJIOB TPEYroJbHHKA.
Tpuronomerpuyeckue ypaBHEHUs, HEPABEHCTBA M UX CUCTEMBI.
OOparHble TpUroHOMETpUYEeCKHe (YHKIIUU: OTIPEICIICHUs], CBOMCTBA, rpauKH.
IIpeoOpa3oBaHue BBIpAXKEHUH € OOpaTHBIMH TPUTOHOMETPUUECKUMH (DYHKIUAMM, AOKA3aTEIbCTBO
TOXK/IECTB. Y PaBHEHUS M HEPABEHCTBA C OOPATHBIMU TPUTOHOMETPUICCKUMHU (PYHKITUSIMH.

Cemecmp 7

[Lnanumerpus.
AKCHOMBI a0COTIOTHOM T€OMETPUH U CIIeACTBUE U3 HUX. OCHOBHBIE MIIAHUMETPUYECKUE TTOHSATHUS.
TpeyronpHuKU. MeTprueckre OTHOLIEHUS B TpeyrojabHUKE. [Inonans TpeyronsHuka. Teopemsl
Crroapra, YeBbl, MeHenas.
YeTpIpexyroabHUKH. MeTpruiecKrne OTHOUICHHUS B YeThIpEeXyroibHUKax. [lnomany miockux guryp.
OxkpyxHocTb. LleHTpanbHble, BOHCAaHHBIE VYIJbl. YIVIBI MEXAY XOpJAaMH, CEKYLIUMHUCS U
KacaTeJIbHBIMU.
Bnucannbie u onucanHble MHOrOyrojibHUKU. Teopema I[Itonemes.
BueBncaHHbIE OKPYKHOCTH.
['eomeTpuyeckre MOCTpOEHUs HA MIIOCKOCTH.
Crepeomerpusl.
B3auMHoe pacnosioxkeHue NpsMbIX U IJI0ocKocTed. llapannenbHOCTh NPsIMBIX B HMPOCTPAHCTBE.
[TapannenbHOCTh MPAMON U TIOCKOCTU. [TapanienbHOCTh IIIOCKOCTEM.
[lepneHAUKYISIPHOCT TPSIMBIX B HOpocTpaHcTBe. [leprneHauKyaspHOCTh MPSMON U IJIOCKOCTH.
[lepnenauKkymsipHOCTh TUTOCKOCTEM. TeopemMa o Tpex mnepneHaukymsipax. CkpenuBaromuecs
MpsIMBIE.
MHororpanssle yribl. TeopeMbl KOCMHYCOB M CHHYCOB JUISl TPEXIpaHHbIX yrioB. [IpusHaku
paBeHCTBa TPEXTpaHHBIX YriaoB. HeoOXxoaumoe U JOCTaTOYHBIE YCIOBHUS CYIIECTBOBAHUS
TPEXTPAHHBIX YIJIOB.
MHororpaHHukH, UX cBoiicTBa. CedeHHs BBITYKIBIX MHOTOTPaHHHUKOB. [loBepxHOCTH U 0OBEMBI
MHoOrorpanHuKkoB. [Tpuniun Kasansepu. @opmyna CumriicoHa.
Tena Bpamienus. [loBepXHOCTH ¥ 0ObEMBI TET BpaIICHUS.
Komb6unanuu reomerpudeckux ten. Heo6xoanmble U 10CTaTOYHbBIE YCIOBUS «BIIUCYEMOCTI» Chephl
B MHOTOTpPaHHHMKH, Tella BpamleHus. HeoOXoAuMbple M JOCTaTOYHBIE YCIOBHUS TOTO, YTO OKOJIO
MHOTOTPaHHHUKOB U TEJ BPAIIEHUs MOXKHO OINUCATh chepy

4.1lepeyeHb  y4eOHO-METOAMYECKOT0 o0OecneyeHUs] [JIA CAMOCTOSITEJILHOH  PadoThI
o0yvyammxcs Mo AMCHUILIHHE

CamocrosiTenbHasi paboTa CTYAEHTOB SBIsieTcs 0co0oil (opMoi opraHuzanuud y4eOHOro
npoliecca, MpeAcTaBisgiomas co0oi MIaHupyeMylo, T03HABATEIbHO, OPTaHU3ALMOHHO U METOANYECKU
HanpaBJKIEMYIO JCATCIBHOCTL CTYACHTOB, OPUCHTHPOBAHHYIO Ha AJOCTUKCHHUE KOHKPETHOI'O
pe3ynbTaTa, OCYIIECTBIIsIeMYl0 Oe3 mpsiMoil momouu mpemnozasatens. CamocrosTenabHas padboTa
CTYZICHTOB SIBJSIETCSl COCTaBHOM YacThlO YUeOHOH pabOTBI M WMEeT IIeNbl0 3aKperuieHue |
yriIyOJieHHEe IMOJyYeHHbIX 3HAHUM M HABBIKOB, MIOMCK M MPUOOPETEHHE HOBBIX 3HAHUM, a TaKxke
BBIIIOJIHECHHUE yqe6HBIX 3aHaHHﬁ, IMOATOTOBKY K IMPCACTOAINIUM 3aHATHUAM H 3K3aMCHY. 3a)1aH1/1$1 JJIA
CaMOCTOSITENIbHON pabOoThI MpeayCMaTPUBAIOT UCIIOIB30BAaHNE HEOOXOAUMBIX TEPMUHOB U MOHATUH



1o npobaemaruke Kypca. OHM HalleIMBAIOT Ha MPAKTUYECKYIO pabOTy MO MPUMEHEHHUIO H3y4aeMOro
MaTrepuana, mouck ombmuorpaduueckoro marepuaia W SJICKTPOHHBIX MCTOYHHUKOB WH(OpMAIUH,
WITIOCTPATUBHBIX MaTepHANIOB. 3aJlaHMs 10 CAMOCTOSITENIbHON padoTe AAt0TCs MO TeMaM, KOTOpbIe
TpeOYIOT JONOJIHUTEIHHON MPOPAOOTKH.

OO0umii 00BeM CcaMOCTOSTENBHOM pabOThl CTYACHTOB MO AMCUUIUIMHE BKIIOYAET
ayZIUTOPHYIO U BHEAYJUTOPHYIO CAMOCTOSATENLHYIO pabOTy CTYAEHTOB B TEUCHHE CEMECTPA.

AynuTOopHas caMmoCTOsTeNbHAs paboTa OCyIIECTBIICTCS B (hOpME BBITOJHEHHS TECTOBBIX
3a1aHUH, MMCHMEHHBIX IPOBEPOYHBIX PA0OT MO JUCHUILIMHE. AyIUTOPHAs CAaMOCTOATENbHAs paboTa
oOecrnieueHa 0a30il TECTOBBIX MaTepUANIOB, KEHC-3a1a4 10 pa3/esiaM AUCIUILIMHBL.

[Ipumep camocrosaTensHON paboTsl (5 cemecTp)

Apudmernka

1. Oren 1 CbIH PELINIM IOMEPUTD IIaraMH PACCTOSIHIE MEXY ABYMS I€PEBBSIMU, JUIS 4YETO OTOLLIH

OJIHOBPEMEHHO OT OJIHOTO U TOTO e jAepena. [lnuna mara otia — 70 cm, ceina — 56 cm. Haittu

paccTosTHUuE MEXY STUMH JIEPEBbSIMU, €CITU U3BECTHO, YTO cliebl X coBnanu 10 pa3, mpuyém B

MOCJIETHUN pa3 POBHO Y BTOPOTO JIEpeBa.

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

Haiitu n1By3HaYHOE YKCIIO, paBHOE CyMMe ero nudp, yBEIHUYCHHOH B 6 pas.

HOK nByx uncen pasno 240, a ux HO/I paBen 8. Haiitu 3TH uncna, €ciiv U3BECTHO, UYTO MEHbIIIEE

U3 YUCEII COJEPIKUT TOJIBKO OJMH MHOXKHTEIb 5, HE BXOAAIIUHN B O0JIbIIIEe YHCIIO.

5. HOK nByx uucen, He aensiuxcst Apyr Ha apyra, paBHo 630, a ux HOJI pasen 18. Haiitu st
qyucia.

6. Jlanwr qpoou 815 u 1835. Haiitn Hanboubiee U3 BCeX YUCEI, TP JICTICHUH Ha KOTOPOE KaXI0H
W3 JIaHHBIX JIpoOeH MOTy4yaroTCs 1eJble Ynuca.

7. Koms, Cepéxa u Bans perynsapHo xoamim B kunoTearp. Komst ObiBant B HEM Kak[blid 3-ii 1€Hb,
Cepéxa — xaxupiii 7-i1, Bans — xaxnapiii 5-i. Ceronns Bce pedsta Obutn B kuHO. Korna Bce
TpOE BCTPETATCS B KHHOTEATPE B CIEAYIOMUN pa3?

8. Jlst M3roTOBICHUS HOBOTOHHUX MOIAPOYHBIX HAOOPOB KYIUIH OPEXOB, KOH(PET U NPSIHUKOB —
Bcero 760 mryk. OpexoB B3siiu Ha 80 mITyk OoJiblle, 4eM KOH(ET, a NpAHUKOB — Ha 120 mrTyk
MeHbIIIe, 4eM opexoB. Kakoe HanbosbIllee 4ucio OJWHAKOBBIX MOJAPKOB JJISL JETEH MOXKHO
cIenaTh U3 3TOro 3amnaca’?

9. Jlokasark, 4TO Pa3HOCTh TPEXIHAYHBIX YHCEN, U3 KOTOPBIX OJHO HAIMMCAHO TEMU Ke mudpamu,
4TO U JAPYroe, HO B 0OpaTHOM MOpsIKe, fenutcss Ha 9 u 11.

10. HaiiTi yeThIpe pa3IMyYHBIX IEJBIX YUCIIA TAKUX, YTO CyMMa JIFOOBIX TPEX W3 HUX, CIOKEHHAS C
CIMHULIEH, JEIUTCS HA YETBEPTOE.

11. PeGsita mpuiuiu ¢ peidanku ¢ ynoBoM. Bee BMecTe onu noiiManu 121 peiOKy, mpruéM KOIHUECTBO
PBIOOK Y KaXKIO0TO 0Ka3aJ0Ch OAMHAKOBBIM. CKOJIBKO PeOsAT XOAMIO HAa PHIOAKy?

12. U3BecTHO, 9TO a, b, ¢ — mpocThie yucia, npuuéM a + b u ab nemsres Ha c. Jlokaszars, 9to a2 — bs
JIEJUTCS Ha C.

o

13. Ucnonb3ys 6uHoM HeloToOHA, pa3ioxute no dopmyne (a — V2 )s.

14. Haiiaute nectoit wieH pasnoxenus (1 — 2z)x.

15. U3BecTHO, YTO CyMMa OMHOMHAJBbHBIX KOd(duimeHToB paznoxkeHus (a +b) paBHa 1024.
Haiinnre:

a) N; 6) HauOoMbIIMI OMHOMUATBHBIN KO HHUIIMEHT 3TOTO PA3JIOKEHUS; B) CKOJIBKO B pa3I0KEeHUU

YIEHOB C 3TUM HauOO0IbIINM KOIPPUITUEHTOM.

Hccaenopanue GpyHKUMH 3JIEMEHTAPHBIMH METOAaMU

Vx'-3x-4

y:

1. Haiitu obnacts onpeaeneHus QyHKIUN 16-x"

2. Haiinure obnmacteb onpenenenust QyHKIuU y=x2+4x+44-x2x2+2x+5+1x-1+48x2-x3-15x
_ 2

3. Haifti MHOeCTBO 3HaveHmii dymxmmit ¥ = % ~2¥—3

4 Haiinute MHOXKECTBO 3HAUCHU I (DYHKITUHU:



a) y=1sin x -0,5; 0) y=x2+x+3x2+x+1.

—1_ 2 Qo 2
5. HaiimuTe HauMeHbIIEe Teoe 3HaueHne QyHKIun » — I-8cos” x-sin" x|
3

o X +Xx

NE
6.  MccnenoBaTh (GYHKIMIO HA YETHOCTh MM HEUETHOCTH: X —x,
7. Ornpeienute, SBISACTCS M QYHKIUS Y€THON WITH HEYETHOM:
a) y=x+x2+1; 0) y=cosx .

g(x)
,V=f(x)—6—f( ) o 0

8.  HaiiymTe 3HaueHNE DYHKIUH *) B Touke *° 7 V', ecm U3BeCTHO, UTO

x,)=3, g(—x,)=2
dbynkums f(x)-uetHas, y=g(x) — HeueTHasl, fe) =3, g(=x) :
9. HaiinuTe KoIrMuecTBO HEOTPUIIATEIBHBIX OJTHO3HAYHBIX YHCEN, BXOSIIUX B 00JIACTh

y=§/x‘3x—4|+3x—2

omnpezneneHus GyHKIUN
10. Onpenenure XapakTep ¥ MPOMEKYTKH MOHOTOHHOCTH (DYHKITUU:
a) y=2x2+4x+5; 6) y=arctg32+0,31x .

11. TocTtpoiite scku3 rpaduka ¢pyHkiuu: a) y=>5log5sin x -log5cos x ; 6) y=x4-17log49x2-12 .

1
—, ecmt x=1
Y= x

2
12. Tloctpoiite rpadux GyHKITUHN - 1) tlecw x<l

(x2 +3x+2)-‘x—5‘

x)=—
13.  Tloctpoiite rpaduk QyHKIMH 1 x+1 U ONpeJeNnuTe, MpU KaKuxX
3HAYCHUSIX MapameTpa ¢ ypaBHEHHE F)=¢ yyeer POBHO JIBa KOPHS.
14.  IlpowusBeneHue epBOro M JECSATOrO WIEHOB apu(PMeETHUECKO porpeccun paBHo (-45), a ux
gyactHoe paBHO (-0,2). Haliaure cymMMy JIECSTH MEPBBIX WICHOB MPOTPECCHH, €CIH M3BECTHO, YTO
NIEPBBIN WIEH SBJISIETCS OTPULIATEIbHBIM YHCIIOM.
15. B reomerpuueckoi mporpeccuu, coaeprkaiiei 6 wieHoB, cymMMa MepBbIX 3-X WIEHOB B 27 pa3
MEHBIIIE CyMMBI IOCIEAHUX 3-X uieHOoB. HailTh 3HaMeHaTe b NpOrpeccuH.
16.  Hwmetorcs nBa cocyna. Ilepseiii comepxkut 30 kr, a BTopoil — 20 Kr pacTBOpa KHCIOTHI
pa3IMYHOMN KOHIIEHTpauuu. Eciiu 9TH pacTBOPBI CMEIATh, TO MOJIYYUTCS pacTBOP, colepkamuii 68%
KHUCIOThI. Ecnu ke cMelaTh paBHbIE MAacChl 3TUX PACTBOPOB, TO MOJIYYUTCS pacTBOP, COJEpKAIIUN
70% xucnotel. CKOJIBKO KHJIOTPAMMOB KHUCIIOTBI COAECPAKUTCS B IIEPBOM COCYAE?
17. W3 nynkra A B nyHKT B ogHOBpeMeHHO Bblexanu jJBa aBToMmoOmid. [lepBblii mpoexan c
IIOCTOSIHHOM CKOPOCTBIO BECh IyTh. BTOpOW mpoexan NepByr IOJOBHUHY IIYTH CO CKOPOCTBIO
24 xM/4, a BTOPYIO TIOJIOBHHY ITYTH — CO CKOPOCTBIO, Ha 16 KM/4 OOJbIIEH CKOPOCTH MEPBOTO, B
pe3yibTare yero npuobUl B MyHKT B oHOBpeMeHHO ¢ mepBbIM aBToMOOMiIeM. Haiinute ckopocTh
nepBoro aBromoomsisa. OTBET JaiTe B KM/U.
18.  JIBa MOTOLMKJIHMCTA CTapPTYIOT OJJHOBPEMEHHO B OJJTHOM HAIIPABJICHUU U3 JIBYX JAUAMETPAIBLHO
IIPOTUBOMNOJIOXKHBIX TOYEK KPYTOBOIl Tpacchl, JUIMHA KOTOpoi paBHa 14 kM. Uepe3 CKOJIBKO MUHYT
MOTOLMKIIUCTBI TIOPABHSIOTCS B MEPBBIA pa3, €CIU CKOPOCTh OJHOrO M3 HUX Ha 21 kM/4 Oosblie
CKOpPOCTH JIpyTroro?
19.  Karep B 11:00 BbIlen u3 nyHkTa A B MyHKT B, pacnonoxeHHslid B 30 kM oT 4. [IpoOsIB B
nyHkTe B 2 yaca 40 MUHYT, KaTtep OTIpPABUIICSA Ha3ax U BepHyJCA B NyHKT 4 B 19:00. Onpenenvre
(B KM/4) COOCTBEHHYIO CKOPOCTh KaTepa, €ClId U3BECTHO, YTO CKOPOCTh TEUECHUS PEKH 3 KM/4.
20. Ha wusrorosnenue 33 neraneil mepBblii pabounii TpaTUT Ha 8§ YacOB MEHBIIIE, YEM BTOPOil
pabounii Ha W3TOTOBIEHHE 77 TakUX ke jaeraneil. 3BeCcTHO, UTO MepBhIi padouunii 3a yac jaenaer
Ha 4 neranu O60mbIe, yeM BTOpoi. CKOJIBKO JIeTajel B 4ac JIejaeT BTOpOi padodmii?



21.  IlepBas TpyOa mpomyckaeT Ha 1 TUTp BOJBI B MUHYTY MEHbIIE, YeM BTOpasi. CKOJIBKO JIUTPOB
BOJIbl B MUHYTY NPOITyCKaeT MepBas TpyOa, eciu pesepByap oobeMoM 110 1uTpoB OHa 3amosiHsAeT Ha
1 MUHYTY JOJBIIIE, YeM BTOpas Tpyoa?

IIpumep camocTosiTe1bHOM PadoThl 6 ceMecTp

TecT mo pasgeiy: «A.ﬂreﬁpa: TOXKAECCTBA, YPABHCHUS, HEPABCHCTBA, CHCTEMbI»

By

1. Haiiure 3HaYeHMsT BHIPAXKEHHUS: 20—3  20+3
12/m- ¥/m

2. Haiinute 3HaueHnE BhIPAKEHHS vm npu m > 0,
3. JIOKa)XUTE TOXKIIECTBO:

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

2 3 4 n 1 2 3 n—1
4. OcBoOoauTeCh OT HPPALMOHAIBHOCTH B 3HAMEHATEJIE:

|

V6 +38+V4+32+1
5. Pemure panuoHanbHbIe ypaBHEHHS

D X +3x" +4x+12=0;
2) ¥ -x"—-8x+6=0.
3) xt+2x’ —6x7 +2x+1=0;
x*+1 x2—1_

x—4 x+3
PemmTe uppanroHabHBIC YPaBHCHUS

6.
. Vx*+5x+14+1-2x=0.
2. \/Zx—3=«/x—2.

3. xxt1l Fyx—x+11 =4

7. Pemnre cucreMy ypaBHeHUI
1) {x2_]3x+4y, ,-,) jx+y+3lx_y:6’
2 2> 5
y“ =4x+l3y, 5f(x+'};)3(x_.y)' =8.

1) 23.

x+y+z=2, A x*+y’ =35,
2) {2x4+3y+z=1,
x* Jr(erZ)2 +(Z,1)2 =9,

y+xy’ =30;

8. Pemmre HepaBeHCcTBa
D ' -3x"+3x-2>0, 4) Jx+6l<x+5

2) 48 - -850, 5) VSx—4+3x+l<d

(=2 (r+3) 6) (¥ —dx+3Nx+1<x*-2x-3.

3 0;
by

s

9. Pemmte CUCTCMY HCPABCHCTB



X +x—4 2) dx—2<x’ +1<dx+6
— <]
1) x
x’ <64,

x+l x+2 o
10.  a) Pemmre ypaBHeHue 9 T =237 45=0, 6) HaiimuTe Bce KOpHH 3TOTO YpaBHEHUS,

(IOgS Es '\/gj
HpI/IHaI[JIe)KaH_[I/Ie HpOMe)KyTKy 2

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

11. a) Pemute ypaBHeHue , 0) Haiinure Bce KopHU 3TOTO

2

2111
ypaBHEHUS, TPUHAICKAIINE OTPE3KY 5 31

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

12.  PemuTe HEpaBEHCTBO
. ||x‘ +5- a‘ =2
13.  HaiiguTe Bce 3HaueHUs &, MPU KaKJIOM U3 KOTOPHIX YpaBHEHUE UMEET POBHO
3 KOpHSI.
14.  HaiiguTe Bce 3HAYCHUS TTApaMeTpa a, IPU KXKJIOM U3 KOTOPBIX UMEET CTUHCTBCHHBIN KOPEHB

ypaBHenue (X + 7):+ (a—6):=|x—a+ 13|+ |x + a + 1|.
Tect no pasaeny « TpuroHomeTpus».

1. Haiigute o6nacts onpenenenus pynkuuu » — sin 3x +1g2x.
2. Haiinute MHOXXECTBO 3HAYCHUHN (PYHKIIUU:
1) y=2sinx+3; 4) y=15sin2x+20cos2x;
2 =3 +sinxcosx; .
) 5 5) y= 7cos(£—x]cosx+7sin(£—x}sinx+2
3) y=cos x; 8 8

5 .
y=242sin? x+5cos? x—1.
3. Haiiti HaumeHb1Iee 1IENI0€ 3HAYCHNE PYHKIIUU

X X
y=sin(e‘”+4x—e5j+ 3005[e5x+4x—e5J+2.
Haiitu HanOounbiiee 3HaueHne QyHKIUU

4.
5. Haiigute HaMMEHbBIINH MONOKUTENbHBIA EPUOJ] PYHKIINU:
. . 2
1) y:sml-cos§+c052-sm%; 3) y:cos[S—?mj—cosz(m+3)—7;
2mx . 1-tg’mx
2) y=cos| ——+7 |-cos(mx —13)+4; 4) y=sin2mr ——.
3 I+1tg " mx

6. [TocTpouts rpaduk GyHKIIUN y=3- QCOS(x - 1).

7. Brruncnure:

. 4 . 4
sin| arccos— +arcsin —
5 5

1

2cos| 2arcsin —

2

V3

- tg{Sarctg\/; - %arcsin 2}

IIpumep camocTosATeILHOM PadoThI 7 cemMecTp
Tect no pazaeny «Ilnanumerpus»
1. Touka H nexutr nHa cropone AO TpeyronbHuka AOM. UszsectHo, uto AH=4, OH=12,
£A=30°, ZAMH=2AOM. Haiinure momaas Tpeyroipauka AHM.
2. B rpeyronsanke ABC cropona AB pasra 10, a yronr A — tymnoii. Haiigure meanany BM, eciu
AC=20, a nnomans Tpeyroapbauka ABC paBHa 96.



sin ZBCA = 1[% sin ZBAC = ﬂ
2

B ocrpoyronsHoM TpeyroiabHuke ABC , , BC=@.

Haiinure nnomans TpeyronsHuka ABC.

4. JlivHa OCHOBaHMS TpeyrojibHUKa paBHa 36 cM. IIpsimas, napamnsenbHas OCHOBAaHUIO, JEIIUT
IUIOIIAb TPEYrojbHUKA IonosiaMm, Halitu JuMHY OTpe3ka 3TOW NpsSMOM, 3aKJIIOYEHHOIO
MEXJy CTOPOHAMH TPEYTOJIbHUKA.

5. B napamienorpamme ABCD nposenena Boicota CH k cropone AD. Kocunyc yrina A paseH

NG

5 , a cropona AB pasHa 2\/5. [Ipsmas BH nenut nuaronans AC B oTtHomeHuu 3:5,
cuutas ot BepinHbl A. Haliqure mmomans napamienorpamma ABCD.

6. B tpaneuuu ABCD c ocnoBanusimu AB u CD nuaronanmu AC u BD paBubl 18 u 16
cootBercTBeHHO. Ha numaronanmn AC kak Ha JuaMeTpe TIOCTpOeHa OKPYKHOCTB,
nepecekaronias npsimyro AB B Touke K. Haitnute nnuny AK, ecnu uzBectno, yto £CAB B
nBa pa3a menbie ZABD.

7. B tpaneuuu ABCD c ocuoBanusmu AB u CD puaronanu AC u BD pasnasl 12 u 10
cooTBeTcTBeHHO. Haiinure mnomane tpaneuuu, ecnu £CAB B 1Ba pa3a mensiie ZABD.

8. IBe OKpY>XHOCTH, paJInyC OJHON U3 KOTOPBIX BABOE OOJIBIIE paanyca IpYyroi, KacaroTcs IpyT
apyra B Touke C. K 3TUM OKpYyXHOCTSIM IpoBeleHa o0OIasi BHEIIHSS KacaTelbHas,
Kacarolascs 3TUX okpyxkHoctell B Toukax A u B. Haiinute cymmy ACH+CB, ecnu panuyc

w

MEHbIIEH OKPYKHOCTH PaBEH */5(2 - ‘/5)

9. U3 Toukm A, He nexameil Ha OKPY)KHOCTH, MPOBEICHBI K HEH KacaTelbHas M CEKyIlas.
Pacctosnue ot Toukn A 10 Hambosee yAaleHHOW OT Hee TOYKHU IMepPeceueHUs! CEeKyIIeh C
OKPY>KHOCTBIO paBHO 32 cM. Haitgute pacctositHue OT TOYKM A 10 TOYKM KacaHUS
KacaTeJIbHOM, €CIM paJuyC OKPYXKHOCTH paBeH 13 cM, a cekymas ynajieHa OT LEHTpa
OKPYKHOCTH Ha 5 CM.

Crepeomerpust
1.  Han npsmoyronbauk ABCD u To4ka S He JIeKUT B €r0 MII0CKOCTH. [1oCTpouTh MTMHENHBIN yro
IByrpaHHoro yria ¢ pedopom DC, ecnu:
a) npsimas SB nepnienukynspHa miockoctu ABC;
0) O - Touka nepecevenus auaronanei, npsimas SO nepneHuKysipHa mrockoct ABC.
2.  Jlana mupamuna SABC. Haiitu Benmmuuny AByrpaHHOro yria ¢ peopom AC, ecim nipsimast BS
nepnenaukynsipHa maockoctu ABC, AB=BC=10cm, BS=AC=12cm.

3. Pebpo xyba ABCDA.B.C.D. paBHo ‘E Haiigute paccrostaue ot BepmnHbl C 10 MIIOCKOCTH
BDC..

4. OcHoBaHMe UpaMUJIbl — MPSMOYTOJIbHBIA TPEYroJbHUK ¢ KareTamu 6 u 8. Bce aByrpanHbie
yTJIbI IPY OCHOBAHUM MUpaMuibl paBHbl 60°. Haiiaure miomans 60KOBOM NOBEPXHOCTH MUPAMHU/IBL.

5. B ocHOBaHMM mupamMuibl JEKUT MPAMOYTOJIbHBIA TPEYTOJIBHUK C KareraMu 6 U 6‘/§.
BokoBbie pé€bpa nmupaMuibl HAKJIIOHEHBI K INTIOCKOCTH OCHOBaHUS 1o yriioM 30° Beruuciaure oobem
MUPAMHU/IBI.

6. Bricota nununapa paBHa 80, a panguyc ocHoBaHUA 26. B OKpy>KHOCTh OCHOBaHUS BITHMCaH
octpoyronbHblii TpeyrosbHUK ABC Takoi, uto BC=20, a AB=AC. Ortpe3ku AA. nu BB. —
obpasyromue nuauHapa. Haiinure kotanrenc yria mexay miockoctbio CBB. u mtockocthio BALC.

7. VYron mexay obpasyromumu CA u CB xonyca paBeH 60°, BbicoTa KOHyca paBHa 7,5, a JyIMHA
25

oTpe3ka AB paBHa V3 . Haitgue paccTosiHre OT LIEHTpa OCHOBaHUs KOHyca A0 miockoctu ABC.

8. B npaBunbHO# ueThipéxyronbHoil nupamuge SABCD, Bce pébpa koTopoii paBHHI 1, HailTu

paccTostHue Mexay npsameivu SA n BC.

9. B npaBunbHO# 1mecTuyronbHo# npusme A...F,, Bce pedpa KOTopoii paBHHI 1, HalluTe

paccrosiue oT Touku A 110 mockoctu DEF..



10. B nmpaBuiibHOM 4eThIpEXYrofibHOI npu3mMe A...D.CTOPOHBI OCHOBaHHMSI paBHBI 1, a GOKOBbBIE
pEbpa paBHbl 3. Ha pebpe AA.otmeuens! Touka E Tak, uto AE:EA,=2:1. Haiinurte yroa Mexmay
miockoctsimu ABC u BED..

Ipumepnas memamuxa peghepamos u coodoweHuil

Pedeparsl

1. HepaBenctso Komm u ero npumMeHeHue npy pelieHuy 3aiau.

2. VmeHHble HEpaBEHCTBA B Kypce 3JIEMEHTAPHON MaTEMaTHKH.

3. KoopauHaTHbI! 1 BEKTOPHBINA METO/BI IPH JOKA3ATEIbCTBE TEOPEM.

4. OTKpBITUS BEIMKHX MaTEMAaTUKOB B Pa3HbIX 00JacTAX HAyK (MaTeMaTUKa U GU3UKa, MAaTEMaTHKa

U XUMHUS U T.11.).
5. OyHKUMOHATIBHO-TpaUUECKHil METO PEIICHHs YPaBHEHHI U HEPABEHCTB C MapaMeTpaMHu.
6. 3amaum MPaKTUYECKOTO COACPIKAHUS B Kypce anreOpsl (IJIaHUMETPHUH ).
7. Anrebpanueckue cocoObl peleHHsI FTeOMETPHUYECKUX 3a]1a4.
8. TI'eomerpuueckue criocoObl pereHus aaredpanueckux 3aau.
9. HmeHHble TEOpEMbI T€OMETPHUH.
10. Meron BcioMoraTebHON OKPYKHOCTH B 3a]1adax.
11. BueBnucaHHas OKPYXHOCTb B 33Ja4ax.
12. KacarenbHas B 3a7jauax IUIAHUMETPUH U CTEPEOMETPHH.
13. 3agaum sneMeHTapHOW MAaTEMAaTHKU B OJMMITHA/IaX IIKOJILHUKOB.
14. CnoxHble MPOLEHTHI B SKOHOMUKE.

CoolOmenus

1. Merox uHTEPBAIOB HA IPSIMOM, OKPY>KHOCTH, IJIOCKOCTH.

2. 3apaua oHa — pelIeHus pa3Hble (B anredpe, B FTEOMETPHH).

3. IlpuemMbl ¥ METOIBI pEHICHUS IOKA3aTeNbHBIX W JIorapu(MUYecKux (MppalnruoHaIbHBIX,
TPUTOHOMETPHUUECKUX, KOMOMHUPOBAHHBIX) YPAaBHEHUI U HEPABEHCTB U UX CUCTEM.

['paduky paroHaTBHBIX (HYHKIHNA B PEIICHUN YPaBHEHUI 1 HEPABEHCTB.

Hccnenoanue u moctpoeHue rpadukoB APOOHO-pAllMOHANBHBIX (YHKIMH O€3 MPUMEHEHHS
IIPOU3BOJHOM.

6. Paznuunble ciocoObl HAXOKACHUS TUIOIAAeH TOBEPXHOCTEH U 00BEMOB Te.

[TpaBuiIbHBIE MHOTOYTOJIBHUKHM (MHOTOTPAaHHHUKH) B 3a/1a4ax.

8. Meron miomniaaei B 3agavax.

o s

~

Hna camocmoamenvHoli n0020mMoO6KU K 3aHAMUAM RO OUCYUNIUHE PEKOMEHOYem ca
UCHOB306aMb YUEOHO-MeMOOUYECKUEe MAMEPUATIBL:
1. Ky3una H.I'. DnemenrapHas maremMaTika. ¥ 4e6HO — METOJMUECKOe ocoOue /ISl CTYICHTOB
neAarorn4eckux By30B.- YibsHoBck: Yal'TlV, 2017.

5. HpHMepHLIe OLICHOYHBIC MAaTEpHaJbl [JId MNPOBCACHHUSA TEKYHICIro KOHTPOJIA
yCneBaeMoCTH U l'[pOMe)KyTO'—IHOﬁ aTTeCTallun oﬁyqammuxcsl o AUCHMIIJIMHE

Opranu3anus v NpoBeJieHNe aTTECTAIIMU CTY/AeHTa

OI'OC BO opueHTHpOBaHBl NPEUMYIIECTBEHHO HE Ha COOOIIEHHE O00ydaroleMycs
KOMIUIEKCa TeOPEeTUIECKIX 3HAHUH, HO Ha BEIPA0OTKY y OakanaBpa KOMIETSHIINA — TMHAMUYECKOTO
Ha6opa 3HaHI/II\/'I, YMCHI/II;'I, HaBBIKOB U JIMYHOCTHBIX Ka4Y€CTB, KOTOpI)Ie IIO3BOJIAT BI)IHYCKHI/IKy CTaThb
KOHKYPEHTOCTIOCOOHBIM Ha PBIHKE TPY/a U YCIEITHO MPOPECCHOHAIBHO PeaTH30BbIBATHCS.

B npornecce ornenkn OakamaBpoB HEOOXOJMMO HCIOIB3YIOTCS KaK TPAIWIIMOHHBIE, TaK U
WHHOBAIIMOHHBIC TUTIBI, BUBI U (POPMBI KOHTPOIIS. [Ipy TOM mocTeneHHo TpaAullMOHHBIE CPECTBA
COBepHIeHCTBy}OTCSI B pycne KOMIIECTEHTHOCTHOI'O IIOAXOJa, a HWHHOBAIIMOHHBLIC CpeHCTBa
aJaNTUPOBAHBI JJIsl TOBCEMECTHOTO MPUMEHEHUS B POCCHIICKON BY30BCKOI MPaKTHKE.



Lenb npoBedeHHsl aTTeCTAMM — IPOBEPKA OCBOCHUS 00OPa30BATENBHON MPOTPaMMBbI
JTUCIUIUIMHBI-IPAKTUKyMa yepe3 cPOpMUPOBaHHOCTh 00pa30BATENbHBIX PE3YJIbTATOB.

IIpomeskyTOYHAsA aTTeCTALMS OCYIIECTBISETCS B KOHLE CEMECTPA M 3aBEPIIACT U3YyUYCHHE
JTUCIUIUIMHBI, TIOMOTaeT OICHUTh KPYIHBIE COBOKYIHOCTH 3HAHUW M yMEHUH, (OopMUpOBaHUE
ONPEAEIEHHBIX KOMIIETCHIIMN.

OlEHOYHBIMH ~ CPEJICTBAMH  TEKYIIEro OICHHUBAHHUS  SBISIOTCS: JIOKJAA, TECTBl IO
TEOPETUYCCKUM BOIIPOCAM TUCIMILUIMHBI, 3allIUTa MPAKTHYECKUX padoT u T.1. KOHTpOJb ycBOCHUS
MaTepuana BEIETCS PEerylsipHO B TEUEHHE BCETO CEMECTpa Ha MPAKTUYECKUX (CEMHUHAPCKUX,
71a00pPaTOPHBIX ) 3aHATHUSX.

No CPEACTBA OLIEHUBAHUAA, O6pa30BaTeJILHLIe

H/H HCHOJIB3YEMbIC JId TCKYIIETO OLICHUBAaHUA pe3yJ'ILTaTLI JIACIIUTLINHBI
IMOKa3aTeJist (l)OpMI/IpOBaHI/Iﬂ KOMIICTCHII A

OueHo4yHble CPeICTBA /i1 TeKYIel

aTTecTauuu OP-1 mMeTo1bl KpUTHUYECKOTO aHAIN3A U
OC-1 CamocTrosrensHas padboTa CHHTe3a MHMOPMALHH

OP-2 npuMeHATh CUCTEMHBIHN TOAXOT JUIS
pelIeHNs TOCTaBIEHHBIX 3a/1a4

OP-3 HaBbIKaM# peQIIeKCHH 110 TIOBOLY
COOCTBEHHOM U 4YKOW MBICTUTEIILHOMN
JeSITEIbHOCTH

OP-4 ponb 1 MECTO MaTeMaTHKHU B OOIIICH
KapTHUHE Hay4YHOT'O 3HAHUS;

OC-2 3amuTa pedepara
OC-3 3amuTa npoekra

OC-4 KonTponbHas paboTta

OleHOYHBIE CPEICTBA IS CTPYKTYPY, COCTaB M JTUJAKTHYECKHE
NPOMEKYTOUHOIi aTTecTalHu €IMHUIBI COAEPKAHMS MIKOJIBHOTO Kypca
IK3aMeH MaTEMaTHKH.
OP-5 ocymiecTBisATh 0TOOp yueOHOIO
OC-5 Ok3amen B popme ycTHOTO COZIEpIKaHMs Ul €0 Peaau3alyy B
coOecemoBaHM

pa3nuyHbIX hopMax 00ydeHHS B
COOTBETCTBUH C COBPEMEHHBIMHU
TpeOOBaHUSAMU K 00pa30BaHMUIO.

OP-6 neiicTBHEM IPOEKTUPOBAHUS
pa3nuuHbIX (HOpM yueOHBIX 3aHATHI,
HaBBIKOM INPUMEHEHUS PA3JINYHBIX METOJOB,
MPpUEMOB U  TEXHOJOTMH B  00y4eHHH
MaTeMaTHKe.

OP-7 xapaKTepuCTHKY JTUYHOCTHBIX,
IPEIMETHBIX U METAIIPEIMETHBIX
Pe3yJIbTaTOB B KOHTEKCTE 00YUECHHUSI
MaTEMAaTHKE;

0COOEHHOCTH MHTErpallui y4eOHbIX
IIPEIMETOB JUIsl OPraHU3alNN Pa3HbIX
Croco00B yueOHOM 1eITeTbHOCTH.

OP-8

OKa3bIBaTh MEIaroruHuecKyro MOIIEPKKY
00y4aromuMcs B 3aBUCUMOCTH OT UX
o0pa3oBaTeNbHbIX PE3YJIbTATOB;
OpraHU30BBIBATh YUE€OHBIH MpoOILIEcC ¢
HCIOJIb30BAaHNEM BO3MOKHOCTEH
00pa3oBaTeNbHON Cpebl ISl pa3BUTHS
WHTEpeca K MpeIMETy B paMKax YpOUHOU U
BHEYPOYHOH €ATEIbHOCTH.




OP-8

HaBbIKaMH opraHu3anvuu )41 MMPOBCACHU A
3aHSATHH C HCIOJIB30BAaHUEM BO3MOXKHOCTEH
0o0pa3oBaTeNnbHON Cpelbl IS JAOCTHKCHUS

00pa3oBaTesbHbIX pe3yIbTaTOB u
o0ecrieyeHus Ka4yecTBa yueOHo-
BOCITUTATEIILHOTO  IPOIIECCa  CPEACTBAMHU
MaTeMaTUKU

Onucanne OIEHOYHBIX CPEJICTB M HEOOXOIUMOTO 000pYyIOBaHUS (IEMOHCTPAIIMOHHOTO
MaTrepuaa), a TaK *e MpoLeaypbl U KPUTEPUH OLICHUBAHUS UHIUKATOPOB JOCTHKEHHS KOMITETEHIIUNA
Ha pa3JIMYHBIX 3Tamax uX (OPMHUPOBAHHS B IPOIIECCE OCBOCHHS O0OPa30BAaTEIBLHOW MPOTrPaMMBI
npeactaBieHbl B DOHJIE OLEHOYHBIX CPEACTB JUIsl TEKYIIEr0o KOHTPOJIA YCIIEBAEMOCTH U
MIPOMEKYTOUYHOHN aTTECTAIlUH IO NUCIHIUINHE «JIeMEHTapHas MaTeMaTHKa.

Mamepuanst, ucnovb3yemole 011 meKyuie2o KOHmMpPOJia ycneeaemocmu
o00yuarwuxca no OucCyuUnIuHe

Marepuansl Juist Oprauu3alii TeKyIeH aTTecTalluy IPeICTaBlIeHbI B 1.4 MPOrpaMMBbl.

Mamepuanst, ucnov3yemole 01 RPOMEHCYMOYHO20 KOHMPOJIA YCREGAEMOCHU
odyuarouuxca no oucyuniune

OC-5 Dk3amen B popme yCTHOTO codece10BaHUS

IIpumepnwiii nepeuervb 60npocos Kk sK3ameHny 5 cemecmpa.
1.Teopema 0 A€IEHUU C OCTATKOM.
2.0THOUIEHUE IETUMOCTHU U €r0 CBONCTBA.
3.HO/J, HOK, anroput™m EBkinna.
4.B3auMHO-TIPOCThIE YUCIIA.
5.IIpocTeie U COCTaBHBIE YHCIIA.
6.0OcHOBHOE CBOMCTBO IIPOCTOTO YUCJIa U OCHOBHAS TEOpEMa apU(PMETUKHU.
7.Heonpenenénuple ypaBHEHHs TIEpBOM CTENEHH C ABYMs nepeMeHHbIMU. [IpuMeHenue anroputma
EBKiMIIa K TOMCKY YaCTHOTO PELICHUSI.
8.Heonpenenénuple ypaBHEHUs MEPBOM CTENEHH ¢ MHOTMMU MIEPEMEHHBIMH.
9.HekoTopeie CIOCOOBI pemieHHs] HEONpeNeNEHHBIX yPaBHEHWH CTETEHU BBIINIE TIEPBOWA:
UCIIOJIb30BaHUE JIETMMOCTH, MCIOJIb30BaHUE MPOCTOTHI YKCIIA, METOI OTPAaHUUYESHHSI, METO]] CITyCKa.
10.Ilenbie cucrematnueckue uucia. CrocoObl TepeBoja MENbIX YHCENT W3 OJHOW CHCTEMBI
CUHCIIEHUS B JIPYTYIO.
11.Apudmerndeckre oneparuu ¢ HeIbIMA CUCTEMaTHYECKUMH YU CIaMH.
12.TIpu3HaKH TETUMOCTH.
13.Cucremarnueckue apodu. Kpurepuii nepeBoga OOBIKHOBEHHOW JpoOM B KOHEUHYIO, YUCTYIO
NEPUOTNIECKYIO H CMETIaHHYIO IPO0b.
14.®ynkuus. Paznuunble moaxosl K BBEACHUIO MOHATHS (QYHKITHSL.
15.®yukuus. CeoiictBa Gpynkuuil. Jluneitnas pynkuus. Ee cBoiicTtBa, rpapuk.\
16.KBanparuunas ¢pynkuus. Ee cBoiicTBa, rpaduk.
17.Tloka3zarenpHas ¢pyHkuus. Ee cBoiicTBa, rpaduxk.
18.Jlorapudmuueckas Gpynkuus. Ee cBoiicTBa, rpaduxk.
19.Tpuronomerpuyeckre ¢pyHkun. CBoWCTBA, rpadUKH.
20.®yukuua. Anredpandeckue onepauuu Hag QyHkuusmu. [IpeodpasoBanus rpaduxos
aneMeHTapHbIX pyHkuuid. [lapannensusiii casur rpaduxa.llpeodpa3zoBanus rpaduxos
aneMeHTapHbIX ¢QyHKuui. [IpeobpazoBanue cummeTpun. CxkaThe U pacTsHKeHUE rpaduKoB.
21.ITpeobpazoBanus rpaduKoB dieMeHTapHbIX QyHKImi. [Toctpoenue rpadukos dpyukimii y=|f(X)|,

y=f(Ix1), y=I(f(Ix]))!

Ilpumepnotii nepeuens 60npocos K Ikzameny 6 cemecmpa.



Noakown

9.
10.
11.

12.
13.

[Tonsitue cuctemsl cuncnenus. [losunnonnas cucrema cuncienus. CriocoObl mepeBoia yncel
U3 OIHOM CHCTEMBI CUUCIIEHHUS B Ipyryto. KoHeuHble 1 GeCKOHEUHbIE CUCTEMATHYECKHUE IPOOH.
PaBHOCWJIBHOCTh ypaBHEHHWIl, YpaBHEHHE - CJEACTBUE JAHHOIO ypaBHEHHS. Teopembl
PaBHOCHJIBHOCTH.
OcHOBHBIE METOJIBl pemieHust ypaBHeHUH. Teopembl, 0OOCHOBBIBAIOIIME 3STH CIOCOOBI
peuieHust. OyHKIMOHAIbHbIE YPaBHEHHUS.
Monynb, cBoiictBa moayins. Iloctpoenue rpadukoB GyHKINH, aHAIUTHYECKUE BBIPAKECHUS
KOTOPBIX COJEpkKaT MOJIb.
CBoiicTBa CyMMBI, NpOM3BEICHUE YETHBIX (HEYETHBIX), BO3pacTarouuX (yObIBAIOIINX)
G YHKIHA.

L4
Oynxuun: Y = ax* +bx2 +¢; y = x ' ; y = ax® +bx? +cx + d.
[TokazarenbHas, orapudmMuieckas, TPUrOHOMETPUIECKHE (PYHKIINH.
Tpuronomerpudeckue ToxecTBa. MaTepnperanus GopmMys CI0KESHHUS.

TpuroHomeTpuuecKe TOXKACCTBA U HEPABEHCTBA ISl YIJIOB TPEYTOJIbHUKA.
TpuroHomeTpuuecKue ypaBHEHMs!, HEPABEHCTBA U UX CUCTEMBI.

. ObpaTHbIe TpUTrOHOMETpUYECKUE (PYHKIIMH: OMPEIeICHUs, CBOICTBA, IpadUKu.

. IIpeobpazoBanue BeIpaXXeHUI ¢ OOPATHBIMU TPUTOHOMETPUYECKUMH (PYHKLIHAMU,
. Jloka3aTenbCTBO TOXKIIECTB, COACPKAIIUX ApKPYHKIIHH

. YpaBHEHUS U HEPABEHCTBA C OOPATHBIMH TPUTOHOMETPHUCCKUMHU (DYHKITUSIMU

Ilpumepnulii nepeuens 6onpocoe K skzamenam { cemecmpa.
@opmynel  TpuroHomerpuu. MuTtepnperanmst (GoOpMyd CIOXKEHHSA. TpPUTOHOMETPHYECKHE
(GYHKLUU CyMMBI TPEX CJIaraeMbIX.
TpUroHoMeTpUYECKUE TOKIAECTBA U HEPABEHCTBA IS YIVIOB TPEYTOJIbHUKA.
OOpatHble TPUTOHOMETPUYECKHE (DYHKIIHH.
ToxpaecTBa, coeprkaliie 00paTHble TPUTOHOMETPUUECKHUE (DYHKIUU.
TpeyronbHUKHN, METPUYECKHE OTHOLIEHUSI B TPEYTOJIbHUKAX, IIJIOLAb TPEYT OJIbHUKA.
Teopemsl Ctroapta, UeBsl, Menenas.
YeTbIpeXyroJpHUKHA, METPUYECKHE  OTHOLUEHUS B  4eThIpexyrosbHukax. llimomanu
YETBIPEXYTOJIbHUKOB.
OxpyxHocTb. lleHTpanbHble, BNHMCAHHBIE YIVIBL. YTJIBI MEXKAY XOpJaMHU, CEKYUIUMH U
KacaTeJIbHBIMU.
BnucanHnele U OnMcaHHbIE MHOTOYTOJIBHUKU. TeopeMa Iltonemes.
BreBncanHbIe OKPYKHOCTH.
[TapamienpHOCTh, MEPNEHAMKYISAPHOCTh NPSAMBIX, NPSAMOM M INIOCKOCTH, JBYX IUIOCKOCTEM.
CkpenuBaromecs npsmele.
TpexrpaHHbI€ yIIIbI.
MHororpansuku. Tena BpamieHus.

B koHIe HU3YUCHUA JUCHUIINIMHBI TOABOAATCA UTOT'U pa6OTLI CTYACHTOB Ha JICKIHUOHHBIX U

MPAKTUYECKUX 3aHATUSAX TyTEM CYMMHUPOBaHUs 3apab0TaHHBIX 0alJIOB B TEUEHUE CEMECTpA.

Kpurtepun oneHuBanus 3HAHUH 00y4YalOIMXCS 110 JMCHHUILIMHE
Dopmuposanue 6a1IbHO-PEUMUH20801 OYEHKU pabonbl 00YYaAouWUxXcs



ITocemenne Pabora Ha
ITocemenue KonTposms-
N MPAKTUYCCKHUX | TPAKTUUYCCKUX Dx3aMmeH
JIEKITUHA N Has pabora
3aHATUH 3aHATUIX
Pasbammoska | 45 15 |20x1=20 |20 x 12=240
10 BUIaM 32 bamwta 64 damna
OaJIOB OaJIOB 0aiIoB
5 pabort
cemectp Cymmapubiit | 12 6amoB | 20 Gamna 2406anna o4 400
OaJUIOB OayIoB
Makc. 0anI max max max Mmax max
ITocewenune Pabora Ha
[Tocemenne KonTpos- "
M MIPaKTUYECKUX | MPAKTUYECKUX 3auér
JIEKIINI N Has pabora
3aHATUH 3aHATHIX
Pasbamnoska | o 15x1=15 | 15x 12=180 64
10 BUIaM - 32 damna
1=906a/i0B | OayUIOB 0aJUIOB Oaiuta
6,7 pabor
cemectp Cymmapssbrii | 9 6amtoB 15 6ammoB 204 6aynos 236 GawtoB ggg oB
Makc. Oaut max max max max ma;

Kpumepuu oyenusanus pabomul obyuarowecocs no umozam Scemecmpa

Ouenka baaasl (4 3E)
«OTJIUYHOY 361-300
«XOPOIIO) 281-360

«YIOBIIETBOPUTEIHHO)» 201-280
«HEYJIOBJICTBOPUTEIHHO) 200 menee

Kpumepuu oyenusanus pabomul o6yuarowezocs no umozam 6,7 cemecmpa

Ouenka Bbaaasl (3 3E)
«OTIUYHOY 271-300
«XOPOIIIO» 211-270

«YAOBIIETBOPUTEIBHO» 151-210
«HEY/IOBJIETBOPUTEIILHO 150menee

6.MeToanyeckue yKazaHus JJIs1 00y4aIOUIMXCS 10 OCBOCHHIO THCIMIIIMHBI
VYcenenHoe u3ydeHHe Kypca TpeOyeT OT oOydaromuxcs IOCELIEHMs JIeKIUH, aKTHBHOM
paboThl Ha MPAKTHUUECKUX 3aHATHAX, BBIMOJIHEHHUS BCEX YYEOHBIX 3aJaHU MperojaaBarels,
03HAKOMJICHHS C OCHOBHOM U JIOTIOJIHUTENBHOM JINTEPATYPOH.
3anuch JIeKHMH — OJHa U3 (OpM aKTHUBHOW CaMOCTOSITENBHOM padOThl OOyuarouuxcs,
TpeOyrolasi HaBBIKOB U YMEHHsI KPaTKO, CXeMaTHYHO, TOCJIE0BATEIHO U JIOTUYHO (PUKCHPOBATH
OCHOBHBIE TOJIOXKEHHS, BBIBO/BI, 00001IeHHs, POPMYIHPOBKUA. B KOHIIe JEeKIuU MperoaaBareib
ocraBisgeT Bpems (5 MHMHYT) Ui TOro, 4TroObl oOOyyarommuecs HMMENIH BO3MOXHOCTh 3aJaThb
YTOYHSIOIINE BOIIPOCHI IO U3yyaeMoMy Matepuaity. M3-3a HetocTaTouHOro KOJIMYECTBa ay AU TOPHBIX
4acoB HEKOTOpPbIE TEMBI HE YJIa€TCsl OCBETUTH B MIOJIHOM 00BEME, TO3TOMY MPENoIaBaTelb, 10 CBOEMY
YCMOTPEHHIO, HEKOTOPBIE BOMPOCHI BHIHOCUT Ha CAMOCTOSITEIbHYIO padoTy CTYAEHTOB, PEKOMEHIYS Ty
WIN UHYIO JIuTepaTypy. Kpome 3toro, Ui qydiiero ocBOEHUs1 MaTepuaia U CUCTEMaTU3aluy 3HaHUH
0 TUCIUIUIMHE, HEOOXOJMMO MOCTOSIHHO pa30oupaTh MaTepualibl JIEKIUI 10 KOHCIIEKTaM U y4eOHbIM
noco6usM. B ciydae HeoOX0MMOCTH 00paIaThes K MPENoAaBaTeNio 32 KOHCYIbTalUeH.
IMoaroroBka K NpaKTHYeCKUM 3aHATHAM.




IIpy MOArOTOBKE K IPAKTUYECKUM 3aHATHUSAM CTYAEHT JOJDKEH H3YyYUTh TEOPETUYECKUI
MaTtepuag Mo TeMe 3aHATUA (MCMOJb30BaTh KOHCIHEKT JIEKLUH, M3YyYUTh OCHOBHYIO JUTEparypy,
O3HAKOMUTbCS C JIOTIOJIHUTEIBHOM JIUTEPATYpOil, TP HEOOXOIMMOCTH JIOIIOJIHUTh KOHCIIEKT, JIeNasi B
HEM COOTBETCTBYIOIIME 3allUCH W3 JIUTEPaTYpHbIX HCTOYHUKOB). B ciywyae 3arpyanHenwuii,
BO3HUKAIOIIMX TPH OCBOGHHM TEOPETHUYECKOTO Marepualia, CTYIACHTY CJeqyeT oOpamarbes 3a
KOHCYJIbTallMEeH K IperoiaBaTeto. s Ha KOHCYIbTaluI0, HEOOXO0JMMO XOPOILO MPOAYMaTh BOIIPOCHI,
KOTOpbIE TPEOYIOT pa3bsICHEHUSL.

B Hauane npakTU4ecKoro 3aHsATHs MPENnoJiaBaTellb 3HAKOMHUT CTYJIEHTOB C TEMOM, OIJalliaeT
TUIaH IPOBE/ICHNUS 3aHSTH, BBIIACT 3a7aHus. B TeueHne 0TBeIeHHOr0 BPEMEHHU Ha BBITIOJIHEHUE PaOOTHI
CTYEHT MOKET OOpaTHThCS K IMPENojaBaTellio 3a KOHCYJIbTAUMEH WM pa3bsCHEHUSMHU. B KoHIle
3aHATHS IPOBOJUTCS IPUEM BBIIIOJIHEHHBIX 33JaHuU, COOECEeJOBaHNE CO CTYICHTOM.

Pe3ynbpTaThl BBIOMHEHUSI MPAKTUYECKUX 3[aHUN OLIEHUBAIOTCA B 0aiaX, B COOTBETCTBUH C
OaJIbHO-PEUTHUHIOBOM CUCTEMOM YHUBEPCUTETA.

Ils1aHbI IPAKTHYECKUX 3AHATHH
5 cemecTp

IIpakTnueckoe 3ansaTue 1-4. Teopusi fe1umMocTu.
1.BBOaHBIN KOHTPOJIb.
2. Teopema 0O JIEJIGHUN C OCTATKOM.
3. HOJ/I, HOK, anroputm EBkimna
4.B3aumHo npoctbie unciaa. IIpocteie u coctaBHble uyncna. CriocoObl MPOBEPKH MPOCTOTHI YUCIIA.
beckoHeyHOCT, MHOXECTBa NPOCTHIX uucesn. OCHOBHOE CBOMCTBO IMPOCTOTO YHUCIHA.
5.0cHoBHas Teopema apumMeTHKu. PaznuyHble MyTH MOCTPOCHUSI TEOPHH JIEITMMOCTH MHOXKECTBA
LEJBIX YUCell
6.bunom HeroToHa.
7.Pewmenue 3axauy.
IIpakTHyeckoe 3aHsATHE 5-/. 324N HA 1EJIMMOCTb.
1. Anroput™ EBkina.
2.HO/l u HOK B pemenuu 3azad.
3. [Ipu3HaKu AETUMOCTH.
4. Pemenne 3amauy.
5. ItoroBast KOHTpOJIbHAs paboTa.
IpakTnyeckoe 3ansitue 8. lnopaHTOBBI ypaBHEHHS EPBOr0 MOPSAIKA C IBYMsI HEU3BECTHBIMU
1.Merto/bl pelieHns ypaBHEHUH B LIETIBIX YUCIaX
2.YpaBHEHHS B [EJIBIX YMCIIAX IMEPBOTO MOPSIIKA, C IBYMSI HEM3BECTHBIMU
3.Ilpuknaanble 3aa4u, pelieHue KOTOPBIX CBOAUTCS K PEILICHUIO YPaBHEHHH B LIEJIBIX YHCIIAX.
4. Pemenune 3amauy.
IIpakTnueckoe 3anaTHe 9-11. JIlnodaHTOBBI ypaBHEHMsI BTOPOr0 MNOPSAKa C JBYMS
HEHU3BECTHBIMHU
1.Merto/ibl pelieHns ypaBHEHUH BTOPOTO MOPSIJIKA C IBYMsI HEM3BECTHBIMU
2.Penienue ypaBHEHHIA B IEJTBIX YUCIIAX.
3.0eHKa nepeMeHHbIX, OpraHu3anus nepedopa.
4. lenble uncna ¥ KBaJAPAaTHBIX TPEXUJIEH.
5. Pemenne 3agau.
IIpakTnyeckoe 3ansaTue 12-14. TexcToBble 3a1a4H.
1. Knaccudukanus 3agad no cnocodam pereHus.
2.3a71auu Ha COCTaBJICHUE YpaBHEHUI, HEPABEHCTB.
3. TekcToBbIE 3aj1auH, pelIaeMble ¢ TOMOIIBIO CUCTEM YPaBHEHUH U HEPABEHCTB.
4.TekcToBBIE 3a]1a4H, UCIIOJIb3YIOLIUE NETUMOCTD LENbIX YHCEIL.
5.9KcTpeManbHble 33Ja4 B IEJIbIX YHCIax.
6.Pemrenue 3amay.
IIpakTuyeckoe 3ansaTue 15-17. Jloka3aTe1bCTBO HEPABEHCTB.



1.Bunbl HEpaBEHCTB.
2.OCHOBHBIE CITOCOOBI JI0KAa3aTEIHCTBA HEPABEHCTB.
3.IlpeoOpa3oBanusi HepaBeHCTB (aireOpanveckue NpeoOpa3oBaHMsI, yYMHOXXEHHE HEPaBEHCTBA,
MOHOTOHHOCTh, HEPABEHCTBA MEXKY CPEITHUMHU ).
4.HepaBeHCTBa B IENbIX Ynciax. [ padudeckie WUTFOCTPAIUH.
5.Pemenue 3amauy.
IpakTuyeckoe 3ansaTue 18-20. [oc/ie10BaATEILHOCTH U MPOTPECCHH.
1. Apudmernyeckasi 1 reoMeTpHUUECKas IPOrPECCUU: ONPeIeTICHHs, XapaKTepUCTUUECKHE CBOWCTBA,
(OpMYIIBI IT-0T0 YJICHA, CyMMBI T-TIEPBHIX YICHOB.
2.3a/1a4u Ha MPOTPECCUU.
3. LlenouncneHHbIe MPOrPECCHU
4. Pemenue 3amay.
5. toroBasi KOHTpOJIbHAs paboTa.
IIpakTuyeckoe 3ansatue 21-22. Moayab. Iloctpoenue rpadpukoB (yHKUMI, coaep:kaiue
NepeMeHHYI0 M0 3HAKOM MOJYJIsl.
1.Onpenenenue, reoMmeTpuyecKasi HHTEpPIIPETalys, CBOMCTBA MOIYIISL.
2.IToctpoenne rpagukoB QyHKIHIA, aHATUTUYECKUE BRIPAKEHUS] KOTOPBIX COIEPKAT MOIYIIb.
3.Pemenue 3amau.
IIpakTnyeckoe 3ansaTue 23-24. [loka3aTe/bHble H JIOTapupMHUYecKUe PYHKIIMHU.
1.Onpenenenue, cBoiicTBa Jorapudpmos.
2.0npeneneHus, CBONCTBA, TpaQHKH IMOKA3aTeIbHON U JOrapu(MUIECKON (yHKIIHHA.
3.Pemenue 3amau.
IIpakTnyeckoe 3ansaTue 25-27. I'padux pyHkuum, cogepxamme arc GyHKuum.
1.YpaBHeHUS W HEPaBEHCTBA, COJEpKallre OOpaTHbIE TpUTOHOMETpuueckue (GyHKIMU. Bumbl
YpaBHEHUH U HEPABEHCTB.
2.MeToapl pelIeHUs] YpaBHEHH M HEPAaBEHCTB, COJEP)KAIIMX OOpaTHbIE TPUTOHOMETPUUYECKUE
(GYHKIHH.
3.Cuctembl ypaBHEHUI 1 HEPABEHCTB C apK(YHKIIUIMHU.
4.Pewenue 3aaau.
IIpakTuyeckoe 3ansaTue 28-32. I'padguk cI0KHBIX PYHKIMIA.
1. Haxoxnenne O/[3, yeTHOCTh, HEUETHOCTh, NEPUOJUIHOCTh, TOUKH MAKCUMyMa U MHUHHUMYMa,
HauOoJIbIlIee U HAaNMEHbIIIee 3HaUeHNe () YHKITUH.
2.Iloctpoenue rpauKoB CIOKHBIX QYHKIUN METOAAMH 3JI€MEHTAPHOW MaTEMaTHKHU.
4 Pemrenue 3agad.
5.UroroBast KOHTpoOJBHAs padoTa.

6 cemecTp
Ilpakmuueckoe 3anamue 1-2. ToxnaecTBeHHbIe MPe0dOpPa30BaHUsA alredpanyecKux
BbIPAKEHH .
1.BBOAHBIN KOHTPOJb.
2.2neMeHTapHbIe GYHKINU: ONPEIeNICHNs, CBOMCTBA, rPadUKH.
3.ToxnecTBeHHbIE TPe0OpPa30BaHUS PALMOHATBHBIX.
4. ToxxecTBeHHbIE TPe0Opa30BaHuUs UPPALMOHATIBHBIX BBIPAKEHUH.
5.Pemenne 3amau.
Ilpakmuueckoe 3anamue 3-4. O611as1 TeoOpus ypaBHeHH i (HEPABEHCTB) M X CHCTEM
1.PanvoHanbHble YpaBHEHUS, HEPABEHCTBA U UX CHCTEMBI.
2.00mue MeToAbl penieHus anreOpandeckux ypaBHeHHH (Meron pa3iokeHHs Ha MHOXKUTEIH,

MeTo/1 IOICTAHOBKH M T.J).

3.CrnenranbHble METO/IbI PEIICHUS.
4.HectanaapTHBIC METOJTBI PEIICHUS.
5.Pemenue 3aaauy.



Ilpakmuueckoe 3anamue 5-7. MoayJib. YpaBHEeHHs M HEPABEHCTBA, COJAep KaILIHe
NepeMeHHYI0 10/l 3HAKOM MOIYJIS.
1.Onpenenenue, reomeTpuyecKkasi HHTEpPIIPETalys, CBOMCTBA MOIYIISL.

2.YpaBHEHHs U HEPABEHCTBA, CO/ICPIKaIINe TIEPEMEHHYIO 1101 3HAKOM MOAYJISI, UX CUCTEMBI.
3.IToctpoenne rpaduKoB PyHKIHMH, aHATUTHYECKHE BHIPAKEHUS KOTOPHIX COAEPIKAT MOIYIb.
4.PemieHue 3a1a4.

Ilpakmuueckoe 3anamue 8-10. UppauunoHaibHble yPABHEHUSI M HEPABEHCTBA.
1.Pemienue nppaiimoHaIbHBIX YpaBHEHU METOI0M BO3BEACHHS 00eHX YacTel ypaBHEHUS B OJHY U

Ty € CTCTICHb.

2.Meto BBEICHUSI HOBBIX TIEPEMCHHBIX.

3.HckyccTBeHHBIE PUEMBI PEIICHUS] HPPAIMOHATIBHBIX YPAaBHEHUH.
4.CucteMbl UppallMOHAIbHBIX YPABHEHUI: METO/IbI PELLICHHUS.
5.Pemenue 3anau.

6.ltoroBast KOHTpOJIbHAS paboTa.

Ilpakmuueckoe 3anamue 11-12. Iloka3zatenbHble U Jorapudpmuieckue ypaBHeHusd,
HEepaBeHCTBA.
1.BBoiHBI KOHTPOJIb.

2.0mpenesneHne, CBOMCTBA JIOTapH(MOB.
3.0npeneneHusi, CBOWCTBA, rpadMKH MOKA3aTEIbHON U Iorapu(MUIecKoi QpyHKIH.
4. ToxIecTBEHHBIE TPe0Opa30BaHUS MTOKA3aTEIBHBIX U JIOTAPU(MUIECKUX BBIPAKESHUH.

5.I1okazarenbHbIe, JOrapu(PMUUECKIE YPAaBHEHHS, HEPABEHCTBA M HX CHCTEMBI.
6.Pewmenue 3axauy.
Ilpakmuueckoe 3anamue 13-14. Tpuronomerpusi. TpuroHomerpuyeckne BbIpasKeHUsl.
1. IIpeoOpa3oBaHue TPUTOHOMETPUUYECKUX BBIPAKEHUH, JOKA3aTEIbCTBO TOKAECCTB U HEPABEHCTB.
2. T'eomerpuueckue nHTEpIpeTaid HOPMYI CIOKCHHUS.
3. TpuroHomerpuyeckue TOKAECCTBA U HEPABEHCTBA JUIs YIJIOB TPEYroJIbHUKA.
4. Pemrenne 3amad.
Ilpakmuueckoe 3anamue 15-17. Tpuronomerpuyeckue ypaBHeHHs, HEPABEHCTBA.
1. Tpuronomerpuueckue GyHKIMH: ONPENEICHMs], CBOIICTBA, rpadUuKu.
2. TpuroHoMmeTpuyeckue ypaBHEHHUs, BUAbl TPUTOHOMETPUUYECKUX YPABHEHUH, METO/IbI PELICHUS
TPUTOHOMETPHUYECKUX YPABHEHUH.
3. Tpuronomerpuueckue HepaBeHCTBa. [IpocTeiinye TpuroHoMeTpuyeckre HepaBeHCTBA.
4. Cucrtembl TPUTOHOMETPUYECKUX YPABHEHUI U HEPABEHCTB.
5. Pemenue 3agau.
Ilpakmuueckoe 3anamue 18-20. O6paTHbIe TPUrOHOMeTPUYECKHE (PYHKIIUH.
1. Ooparnble TpuronoMmerpudeckue GpyHkuuu. OnpeneneHns oOpaTHBIX TPUTOHOMETPUUYECKUX
GyHKIHIA.
2. CaoiicTBa 00paTHBIX TPUTOHOMETPHUECKUX (DYHKITHH.
3. TI'paduky 0OpaTHBIX TPUTOHOMETPUUYECKUX (PYHKIIUH.
4. Pemenune 3amad.
Ilpakmuueckoe 3anamue 20-22. TIpeodpa3oBanne BbIpa:KeHMil, COIEPKANIMX 00paTHbIE
TPUTOHOMETPHYECKHE (PYHKIINH.
1. TIpeoOpa3oBaHue BbIpaXKEHUH, COAEPKAIINX OOpaTHBIE TPUTOHOMETPUYECKHE (DYHKIIHH.
2. Jloka3aTenbCTBO TOXKIECTB.
3. Pemenue 3agau.
Ilpakmuueckoe 3anamue 23-24. YpaBHeHUsI U HEPABEHCTBA, Co/iep:Kallie 00paTHbIE
TPUTOHOMeTPHYeCKHEe (PYHKIHH.
1. VpaBHeHUs W HEpaBEHCTBa, cojepKalue oOpaTHbIE TPUTOHOMETpUYEeCKHe (QYHKIMH. Bumbl
yYpaBHEHHI U HEPABEHCTB.



2.Metonbl pelIeHUs YpaBHEHHH M HEPaBEHCTB, COJAEPXKAIIMX OOpaTHBIE TPUTOHOMETPHUYECKHE

GyHKIIHH.
3.Cucrembl ypaBHEHUH 1 HEPABEHCTB C apK(PYHKIIUIMH.

4. Pemenue 3amay.
5.UtoroBas KOHTpoOJIbHAs padoTa.
7 cemecTp
Ilpakmuueckoe 3anamue 1-2. AkcuoMbl adcoJ1I0THON reomeTpuu. TpeyroabHUKH.

1. BBOaHBIN KOHTPOJIb.

2. AKCHOMBI a0COJIFOTHOM T€OMETPHUH U CICICTBUS U3 HUX.

3. OCHOBHBbIE MOHATHUS TUIAHUMETPHH.

4. TpeyroibHUKH: METPUYECKUE OTHOLIEHUS B TpeyrosbHUKe. COOTHOLIEHHE
CTOPOHAMH U yTIJIAMU TPEYTOJIbHUKOB. MeauaHbl, BBICOTbI, OUCCEKTPHUCHI.

5. Ilnomans TpeyroabHUKA.

6. Teopemsr Ctroapra, UeBsl, MeHnemnas.
7. Pemenue 3anau.
Ilpakmuueckoe 3anamue 3-4. YeTbIPEXyroJbHUKH.
1. YerbipexyronbHUKU. BUIbl 4eTHIPEXYTONBHUKOB.

2. MeTtpuueckre OTHOIICHUS B YE€THIPEXyrOJIbHHUKAX.
3. Tlmomamau mmockux Quryp.

4. Teopema [Itonemes.
5. Pemienue 3anau.
Ilpakmuueckoe 3anamue 5-6. OKPYKHOCTH.
OKpy’>KHOCTb.
[lenTpanbHble, BIUCAHHBIE YIIIBL.
Vsl MeXAy XOpJaMH, CEKYLIEH U KacaTelIbHOU K OKPYKHOCTH.
BrircanHbIe 1 ONMCAHHBIE MHOTOYTOJIBHUKH.
BneBnucanHbIe OKPYKHOCTH.
Pemenne 3agau.
Ilpakmuueckoe 3anamue 7-9. I'eomeTpryecKue NOCTPOESHHUS HA MJIOCKOCTH.
DneMEeHTapHble FEOMETPUYECKHE 3a/1a4H Ha IOCTPOCHHUE.
3amaun Ha TOCTPOEHUE.
MeToapl peleHust TeOMETPUYECKUX 3a/1a4 Ha TIOCTPOCHHE
['eomeTpryeckoe MeCTO TOUEK Ha MIOCKOCTH.
JIBrKEeHMsI Ha TUIOCKOCTH U UX NIPUMEHEHMSI K T€OMETPUYECKUM ITOCTPOCHUSIM.
I'eomeTprueckoe MECTO TOUEK Ha MIOCKOCTH.
I'omoreTus.
WNHuBepcns.
Anrebpanueckuii METOI.
10 Wrorosast koHTpoOIBHAsS padoTa.
Ilpakmuueckoe 3anamue 10-11. Akcnomsbl crepeoMeTpun. OCHOBHBIE TOHATHS
cTepeoMeTpHH.
1. BBOJHBII KOHTPOIb.
2. AKCHOMBI CTEPEOMETPHH.
3. OcCHOBHBIE MTOHATHUSI CTEPEOMETPHH.
4. BzauMHOE pacnojioKeHUE MPSIMBIX U IUIOCKOCTEH B MPOCTPAHCTBE.
5. Pemenue 3a1au.
Ilpakmuueckoe 3anamue 12-13. MHororpanHbie yriibl.
1. MHororpaHHbl€ yTJbI.
2. Teopema KOCHHYCOB M TEOpeMa CHHYCOB JUISI TPEXTPAHHBIX YTJIOB.
3. IIpu3Haku paBeHCTBA TPEXTPAHHBIX YIJIOB.
4. Heobxoanmoe U T10CTaTOYHOE YCIOBHE CYIIECTBOBAHUS TPEXTPAHHOIO yIJIa.
Ilpakmuueckoe 3anamue 14-17. MHOTOrpaHHUKH.

ook wndE

CoNoOAWNE

MEXKTY


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

MHOrorpaHHUKH UX CBOMCTBA.
CeueHue BBITYKJIBIX MHOIOIPaHHUKOB.
[ToBepxHOCTH U 0OOBEMBI MHOTOTPAHHHUKOB.
Penrenue 3amau.
kmuueckoe 3anamue 18-20. Tena Bpamenus.
Tena BpaleHust, UX CBOMCTBA.
OcHoBan#me, BbICOTa, 00KOBasi TOBEPXHOCTh, 00pa3yrolias, pa3BepTKa.
[ToBepxHOCTH U 0OBEMBI TEJ BpPALLICHUSI.
CeueHus Ten BpalEHUS.
[Tpoexuuu nuiIMHIpA.
Pewenue 3anau.
Ilpakmuueckoe 3anamue 21-24. KomOMHAIIUM reoMeTPUYECKHX TeJl.
1. PaznmuuyHbIe KOMOMHAIIMYA T€OMETPUUYECKUX TEIl.
2. OcHOBHBIE TEOpEMbl KOMOMHAIIMN T€OMETPUUYECKUX TEIl.
3. Pemenue 3amau.
4. HroroBas KOHTpOJIbHas paboTa.
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8.IlepeueHb OCHOBHOW W JOMOJHHUTE/ILHOH Yy4eOHOW JuTepatypbl, HWHTepHeT-pecypcos,
HEeO0XO0AUMBIX /IJISl OCBOEHHSI JUCIHUNJIMHBI

OcHoBHas1 JInTepaTypa

1. lo6peianHa, M. B. DneMeHTapHas marematuka : ydeOHO-MeToaudeckoe mocobue / M. B.
JoOpeiauna, H. M. Ucaesa, H. B. Copokuna. — Tyma : TTTIY, 2018. — 95 ¢. — ISBN 978-
5-6041454-8-7. — Tekcrt : anekrponnsii // URL: https://e.lanbook.com/book/113615

2.bypakoga, I'. IO. Dnemenrapnas Mmatematnka : yaeOHoe mocobue / I'. 1O. bypakosa, T. H.
Kapnosa, 1. H. Mypuna. — fpocnasns : , [6. r.]. — Yacts 1 — 2012. — 131 ¢. — ISBN
978-5-87555-752-1. — Tekcrt : anextponnsiii — URL: https://e.lanbook.com/book/154018

JonoJiHuTe/ILHAA JTUTEPATYPA

1. lanasn, A. A. I'eomeTpudeckre MOCTPOCHHS Ha TJIOCKOCTH M B MPOCTPAHCTBE: 3aJa4H U
pemieHust: yaeObHoe nmocodue / A. A. lanasa. — 2-e uzn. — MockBa: ®OPYM: UHD®PA-M,
2020. - 464 c.: un. - (Ilpodeccuonanbaoe obpazoBanme). - ISBN 978-5-91134-807-6. -
Tekcr: anexrponnsiii. - URL: https://znanium.com/catalog/product/1082973

2.Enenknx, M.A. Marematuka: ydeOHOe mocobue / WM.A. Enenxux, T.M. Cadponona,
H.B. UepnoycoBa; Enenkuii rocynapctBeHHbii yHuBepcurer um. U.A. bynuna, Kadenpa
MaTeMaTHKM M METOAMKM €€ mpenoaaBaHusa. — Enen: Eneuxnmid rocyaapCTBEHHBIN
yauBepcuteT uM. U. A. bynuna, 2016. — Y. 2. — 144 c.: rpad., un. — Pexxum nocrtyma: mo
noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=498148

3.MenpHukoB, P.A. DnemeHnrapHas maremaTuka: ydeOHoe mnocobue / P.A. MenbHHKOB,
I'.I'. EnpuannHoBa; Enenxuii rocynapcTBeHHbIN yHuBepcureT uM. M.A. bynuna. — Enem:
Enenxwuii rocynapcrBensslii yausepcurer uM. 1. A. bynunna, 2017. — Y. 3. Tpuronomerpus.
- 101 C. - Pexxum JIOCTyMa: o MOJIITHACKE. —
URL: https://biblioclub.ru/index.php?page=book&id=498152

4.EnbuanunoBa, I'.I'. DnemeHTtapHas Maremaruka: yuyeOHoe nocobue / I'.I'. EnpuanuHoBa,
P.A. MenpnukoB; Enenxuil rocynapcrBeHHblii yHuBepcuteT uMm. M.A. bynnna. — Eneu:
Eneuxwuit rocynapcrBennsiii ynuepcuter um. U. A. bynuna, 2016. — Y. 4. T'eomerpus.
Havanenbeie cBepenus. TpeyrompHuk. — 93 c¢. — Pexum gocrynma: mo mHOANUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=498154
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