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Mporpamma omcumnnvHel "MeToanka peweHns 3anay noBbIlWeHHOW TPpyAHOCTY no matematuke"; 44.03.05 MNeparormyeckoe obpasosaHune
(c oBymsa npocprnsamm NOAroTOBKM); AOLEHT, K.H. (BoueHT) Pasymosa O.B. , 3aBegytowwmii kadpenpoit, o.H. (npodeccop) Wakmposa J1.P.

Mporpammy ouvcumnnuHbl paspaboTtan(a)(v1) OoueHT, K.H. (noueHT) Pasymosa O.B. Kadbeapa teopun
1N TEXHONOMMI NpenojaBaHns MateMaTukn n MHopMaTk OTAEeNeHne neaarornyeckoro
obpasosaHus , Olga.Razumova@kpfu.ru ; 3aBeayowmin kadeapoi, o.H. (npodeccop) Waknposa
N.P. Kacbenpa Teopun 1 TEXHONOMUA NpenoaaBaHns MmateMaTnkn n MHopMaTk oTaeneHme
negmarormyeckoro obpasosaHus , Liliana.Shakirova@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

B ocHoBy nayyeHuns kypca "Metoauka peweHns 3aaay noBbllWEHHON TPYOHOCTM NO MatemaTuke"”
NONOXeH NPUHUMN eANHCTBA PYHOAMEHTaNIbHOCTM N NPOJPECCUOoHaNbHOW HaMNpPaBneHHOCTH
00y4eHUsi Kak MeToan4ecKuii NPUHLUMN 0By4YeHUs yYnTens MateMaTku B By3e.

Llenn nayyeHns gaHHoro Kypca:

1) yrnybneHue v paclumpeHne 3HaHUiA CTyAeHTOB O MateMaTuyecknx 3aaaqax, OCHOBHbIX aTanax,
MeTodax 1 npuemax ux pelleHus;

2) hyHOaMeHTann3aumsa MeToAM4EeCKO NOAroTOBKM By ylumMX y4nuTenei K MCnonb30BaHuUo
HecTaHL4APTHbIX 3afay B npouecce 0by4yeHns MaTeMaTuke B LWKOIbHOM KypCe.

OCHOBHOE BHMMaHWE yOeNeH0 PeWweHnto N MeToan4eckomy pasbopy 3anay NoBbIWEHHOW TPYAHOCTU
N3 OECTBYIOWMNX WKONbHBIX Y4EOHNKOB N0 MatemMaTnke, COOPHMKOB KOHKYPCHbIX 3a4a4y B By3bl,
3agay obnacTHbIX U Becepoccuinickix MaTteMaTnyeckux onMMnmnag WKONbHNKOB, a TakXe 3anay,
npeanaraBWmXcs Ha MOBONXCKUX 30HANbHbIX CTYAEHYECKUX KOHKYPCax Mo creumnanbHOCTU
"mMaremaTuka".

2. MecTo OUCLMNNHDbI B CTPYKTYpe OCHOBHOM 06pa3oBaTtesnibHOM NPorpaMmbl BbiCLLEro
npodpeccrmoHanbHoro o6pasoBaHus

DaHHas yuebHas aucumnnmHa BkntodeHa B pasgen " 51.B.[0B.14 OucumnnnHbl (Mogynm)" OCHOBHOW
obpaszoBatenbHoi nporpammbl 44.03.05 Meparornyeckoe obpasoBaHue (C AByMS NPOGOUIAMU
MOAroTOBKWM) U OTHOCMTCS K aucuunanHam no Beibopy. OcBavBaeTcs Ha 4 Kypce, 8 cemecTp.

Kypc no Bbibopy "MeToanka pelweHns 3aaay NoBbILWEHHOW TPYAHOCTM No Matemartmke"
npenHasHayYeH anst CTyAeHTOB BbICWINX Y4eOHbIX 3aBefeHNiA, aKTVBHO YBNEKaoWMXCs NONCKOM
CcnocoboB 1 METOOB PELIEHNS MaTeEMATMYECKMX 3a4a4 NOBbILWEHHOW TPYAHOCTM.

Kypc aBnseTcs norm4ecknum npoaosixXeHnem gucumnnmHbl "MeTtoanka pelwenuns 3agad no
3fieMeHTapHon MmaTtemaTuke".

B kypc BXx0OnT paccMoTpeHne BONPOCOB 06Lero xapaktepa, Kacarmwmxcs xapakTepucTmk
9BPUCTUYECKUX U anrOpUTMNYECKMX METOLOB PELIeHUs MaTeMaTtnyeckux 3anad, a Takxke YyacTHble
BOMPOChI, BKNOYAOWME NOUCK pelleHns HecTaHaoapTHbIX 3a4ad, kak no anrebpe, Tak 1 no
reoMeTpum.

3. KomneteHuuu obyuaroLerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pesynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

PacwmcbpoBka
npuobpeTaeMon KOMMNeTeHL N
crnocobeH NoHMMaTb YHMBEPCabHbIA XapakTep 3aKOHOB NOruKu
MaremMaTn4yecknx paccyXaeHumn, nx NPUMeHNMOCTb B
pa3nnyHbIX obnacTsx Yenosevyeckom OeAaTenbHOCTU, ponb N

Lndop KomMneTeHUUn

ChnK-10 MEeCTO MareMaTukm B CUCTEME HayK, 3Ha4YeHne MaTtemaTn4eckom
(npodpeccunoHanbHble Hayku Ons peweHns 3anay, BO3HMKALWWX B TeEOpUN 1
KOMreTeHuun) npakTuke, obLeKkyNnbTypHOE 3HAYeHNe MaTemaTku, Bnageet

OCHOBHbIMW MOMIOXEHUAMN UCTOPUM PA3BUTUA MATEMATUKN,
9BONIOLIMN MaTeMaTUyecKnx naen n KoHuenumsamm
COBpPEMEHHOM MareMaTn4yeckom Hayku
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Mporpamma omcumnnvHel "MeToanka peweHns 3anay noBbIlWeHHOW TPpyAHOCTY no matematuke"; 44.03.05 MNeparormyeckoe obpasosaHune
(c oBymsa npocprnsamm NOAroTOBKM); AOLEHT, K.H. (BoueHT) Pasymosa O.B. , 3aBegytowwmii kadpenpoit, o.H. (npodeccop) Wakmposa J1.P.

PacwucpoBka
npuobpeTaeMoi KOMNeTeHL NN

BnageeT CoOBPeMeHHbIMM (POPMannN3oBaHHbIMMK

Lncpp komneteHLUN

CIMnK-11 MatemMaTnyecknMm, NHPOPMaLIMOHHO-OTMYECKMMU 1
(NnpodpeccmoHanbHble NIOrMKO-CEMaHTUYECKMI MOLENSMUA U METOLAMM
KOMNeTeHLUMW) npencraeneHus, cbopa n ob6pabotku nHpopmaLmm ons

y4yebHbIX Lienei

BnageeT MaTeMaTUKOW Kak yYHUBEPCaNbHbIM S13bIKOM HayKW,
CPeAacTBOM MOLENVMPOBAHUS SIBNEHMWIA 1 NPOLECCOB, CNOcobeH
NOMb30BaTbCs MOCTPOEHMEM MaTEMATUYECKUX Moaenei ons

ClMnK-12 PeWeHns NpakTUYecKnx Npobnem, MoHMMaTbL KPUTEPUM
(NpodpeccmoHanbHble KayecTBa MaTeMaTnyeckmx NccneaoBaHuii, NPUHLMMbI
KOMMeTeHLMN) 3KCMEePVMEHTaNbHOM 1 3MMMPUYECKOI MPOBEPKM HAYYHbIX

TEopwWiA, yMEHNEM MCCNEeaoBaTb Knacc Moaenem, K KOTOPoOMy
NPUHALNEXUT NoyYeHHast MOLEeNb KOHKPETHOW CUTyaLuu,
NPUMEHSISI MaTeEMaTUYECKYH0 TEOPWIO

Bnageet OCHOBHbIMU MONOXEHUNAMK KNaCCUYECKNX pa3nenos

(CI'IEEC-ISGCCVIOHaﬂbeIe MaTemMaTmn4yeckomn HayK\I’/I, 6a30BbIMU nopeaMmm n MmetTogamm
KOMI'IeTeHLI,VII/I) MatemMaTukun, CAICTEMON OCHOBHbIX MareMaTtn4eCkmnx CTpPykKTyp u
akcmomMaTtn4yeCkmnm MeTonom
BNnageeT KynbTypor MaTemMaTn4eckoro MbllWneHus, normyeckon
N anropuTMUYECKOl KynbTypoii, CnocobeH NOHMMAaTb 00LLytO
CTPYKTYypYy MaTeMaTM4yeckoro 3HaHusl, B3aMMOCBSA3b MeXdy
CMNK-9 pasnn4yHbiMn MmatemMatTndecKnMmMmn gucumninHamm,
(I'IpO(*)eCCI/IOHaﬂbeIe peanmsoBblsein OCHOBHbIEe MeTO4bl MATEMATUHECKNX
KOMMETEHLIN) paccyXOeHuii Ha OCHOBE 0OLWMUX METOO0B HAYYHOro

NCCNenoBaHUS 1 OMbITa PELEHUS YYEOHBIX U Hay4YHbIX Npobnem,
NONb30BaTbCH A3bIKOM MATEMATUKN U MATEMATUYECKOW
TEPMUHOJOr e, KOPPEKTHO BblpaxXaTb U apryMeHTUPOBaHO
060CHOBbIBATH MMEIKOWMECS 3HAHNS

B pesynbTate 0CBOEHUS AMCLMMINHBI CTYAEHT:
4. NONXEeH JEeMOHCTPMPOBaTb CMNOCOOHOCTb M FOTOBHOCTb:

B pesynbTate 0CBOEHUS OMCUMMAVHBI CTYAEHT OONMXEH OEMOHCTPUPOBATb COCOBHOCTL U
FOTOBHOCTb:

- IPUMEHATb pa3/indyHble MaTeMaTndeckmne MeTobl K peleHNo HeCTaHOapTHbIX anre6pa|/|l-|eCK|/|x,
NnNaHNMETPUHECKNX N CTEPEOMETPUYHECKUX 3aaN;

- ObITb COPUEHTUPOBAHHBIM Ha MOWCKM KPACUBBIX, U3SILHBbIX PELWEHN MaTeMaTU4Yeckmx 3amad, Yto, B
CBOIO 04Yepellb, CNOCOOCTBYET 3CTETUYECKOMY BOCMMTAHMIO 1 MOBbLIWEHUIO MaTEMATNYECKON
KYNbTypbl.

4. CTpyKkTypa U cogepXxaHue OUCLUMNIUHBI MOAYNS
Obwas Tpya0eMKOCTb ANCLIMINIIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHuL(bl) 144 yaca(os).
dopmMa NPOMEXYTOHHOIr0 KOHTPONSA ANCUNMINHBI 3a4€T B 8 ceMecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO NS OoMnycka K 3a4eTy
28 6annos.

86 6annos 1 6onee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynosnetBoputenbHO" (yO0B.);

54 6anna 1 MeHee - "HeyOoBNETBOPUTENLHO" (Heya.).
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Mporpamma omcumnnvHel "MeToanka peweHns 3anay noBbIlWeHHOW TPpyAHOCTY no matematuke"; 44.03.05 MNeparormyeckoe obpasosaHune
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4.1 CTpyKTypa 1 comepXxaHue ayguTopHon paboTtbl No gucuunnmHe/ MOAynto
TemaTtnyeckun nnaH gUcCUUNAUHbI/MOAYNS

Buabl v yachbl
ayauTopHOM paboThbl,
Hepnens WX TPy A0EMKOCTb Tekywue copmbl
cemecTpal (B yacax) KOHTpOnsi
MpakTnueckumelllaboparopHble

3aHATUA paborbl

Paspen
N AducunnnuHbl/ CemecTp
Monayns

Nekuun

Tema 1.
MaTtemaTtunyeckme
3agaynm n MmeToabl Ux
pelweHns. dtansbl
peweHns 3anaqm. TBopyeckoe
1. [9BpUcTnyeckne metoabl| 8 1 0 0 2 3afaHve
peweHns 3anayun.
Anroputmuyeckue
MeToObl pelweHns
3ajayu.

Tema 2. OCHOBHblE
NMOHATNSA U TEOPEMBbI
aneMeHTapHom
o [MaTeMaTuKm. 8
" |BbinonHeHne tecta no
OCHOBHbIM pasgenam
aneMeHTapHom
MaTtemMaTuku

Tema 3. 3apauu
NOBbILWEHHOWN TPYAHOCTH
no temam: "Llenble

3 yucna",

" |"Matemarunyeckas
NHOYKUMS", "OyHKUNS.
WccnenosaHve
doyHKUuMn"

Tema 4. 3apayn
MOBbIWEHHOW TPYAHOCTH
no teme: "YpaBHeHUs n
CUCTEMbI ypaBHEHMI".
OcCHOBHble MeTOabl
4. |PeweHns ypaBHevaVl n 8
CUCTEM YpaBHEHUN.
HectaHpapTHble
noaxofbl K peleHunto
YPaBHEHWIA U CUCTEM
ypaBHEHNIA

NMucbMeHHas
8 2 0 0 2 paboTta

MNucbMeHHas
3 0 0 2 paboTta
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Mporpamma omcumnnvHel "MeToanka peweHns 3anay noBbIlWeHHOW TPpyAHOCTY no matematuke"; 44.03.05 MNeparormyeckoe obpasosaHune
(c oBymsa npocprnsamm NOAroTOBKM); AOLEHT, K.H. (BoueHT) Pasymosa O.B. , 3aBegytowwmii kadpenpoit, o.H. (npodeccop) Wakmposa J1.P.

Buabl 1 yacbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpons
MpakTnyecknellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

Tema 5. 3anaun
MOBBIWEHHOW TPYAHOCTN
no TPUrOHOMETPUMN.
TpwroHomeTpuyeckme
ypaBHeEHUS,
HepaBeHCTBa 1 UX
cuctembl. MeTtonbl n
5 [Pvembl peleHs

" |TPUrOHOMETPUNHECKUX
YPaBHEHWI N NX CUCTEM.
MeToabl 1 npuemsl
pelweHuns
TPUrOHOMETPUYECKINX
HEepaBeHCTB U nX
cuUcTeM.

NMucbMeHHas
8 4 0 0 2 paboTta

Tema 6.
Anrebpauyeckne
HepaBeHcTBa. MeToabl
peweHuns
nppaunoHanbHbix,
nokasartesibHbiX, KoHTponbHas
6. |norapndoMmnyeckmnx 8 5 0 0 4 paboTta
HepaBEeHCTB 1 nX
cucteM. PelweHne 3anay
NOBbIWEHHOWN TPYLOHOCTH
no paccMarpunsaemMon
Teme

Tema 7. [naHumeTpus.
7. |PeweHuve Tecta no 8 6 0 0 4
nnaHnMeTpun

Tema 8. 3apayn
MOBbIWEHHOW TPYAHOCTH
no NnaHUMeTpun.
Meton
LOMOMHUTENbHbIX
noctpoeHuin. Metopg [McbMeHHas
8. [reomeTpryecknx 8 7 0 0 4 paboTta
npeobpasoBaHuii.
(PackpbiTye cywHocTr
MeToLoB; pa3bop
npuMepos C
NpPUMEHeHeM METO0B)

KETPOHHBH
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Mporpamma omcumnnvHel "MeToanka peweHns 3anay noBbIlWeHHOW TPpyAHOCTY no matematuke"; 44.03.05 MNeparormyeckoe obpasosaHune
(c oBymsa npocprnsamm NOAroTOBKM); AOLEHT, K.H. (BoueHT) Pasymosa O.B. , 3aBegytowwmii kadpenpoit, o.H. (npodeccop) Wakmposa J1.P.

Buabl 1 yacbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpons
MpakTnyecknellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

Tema 9. 3apaun
MOBbIWEHHOW TPYAHOCTU
no NnaHMMeTpun.
MeTon nopnobus. Meton
nnowanen. (Packpbitne
9. CYLHOCTN METOOOB; 8 8 0 0 4
pa3bop NpMMepoB ¢
NPUMEHEHNEM METOO0B)

NMucbMeHHas
paboTta

Tema 10. 3anaun
MOBbILWEHHOW TPYAHOCTH
no NnaHUMeTpPUn.
MeTon
BCMOMOraTenbHOW
okpyxHoctn. Metopn
reomMeTpmuyeckoro
BuOeHus. (Packpbitne
CYWHOCTN METOL0B;
pa3bop NpMMepoB ¢
NPUMEHeHeM MEeTO0B)

NMncbmeHHas

10. 8 9 0 0 4 paboTta

Tema 11. 3apauu
MOBbIWEHHOW TPYAHOCTU
no NNaHNMeTpUun.
MeTon koopAamnHar.
BekTopHbI MeTOq
. (PackpbiTre cywHocTn 8 10 0 0 4
MeToLoB; pa3bop
nprMepoB C
NPYIMEHEHNEM METOA0B)

NMncbMeHHas
paboTta

Tema 12.
CrtepeomeTtpus.
‘(PeweHwne tecta no
cTepeomeTpun

Tema 13. 3apaun
MOBbIWEHHOW TPYAHOCTU
no CTepeoMeTpun.
MeTon koopAamnHar.
BekTopHbIi MeTOq
13 (PackpbiTre cywHocTn 8 12 0 0 4
MeToLoB; pa3bop
npr“MepoB C
NPYMEHEHNEM METOA0B)

12

NMncbMeHHas
paboTta

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma omcumnnvHel "MeToanka peweHns 3anay noBbIlWeHHOW TPpyAHOCTY no matematuke"; 44.03.05 MNeparormyeckoe obpasosaHune
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Buabl 1 yacbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N 'uuﬁr""""Hb” CeMeCTpcemecrpa (B yacax) KOHTpOnsi
oayns
MpakTnyecknellaboparopHbie
3aHATUSA pabotbi

Nekuunn

Tema 14. 3agaun
MOBbIWEHHOW TPYAHOCTU
no CTepeoMeTpun.
Meton
BCMOMOrartefibHbIX
14. ceyeHun. (PackpbiTne 8 13 0 0 4
CYLHOCTN METOLOB;
pa3bop NpMMepoB ¢
NPYIMEHEHNEM METOA0B)

NMucbMeHHas
paboTta

Tema 15. 3apnauwm
MOBbILWEHHOW TPYAHOCTH
no CTepeoMeTpumn.

Meron NncbmeHHas

MPOEKTUPOBAHWSI.
15. (PackpbITue CYILHOCTU 8 14 0 0 4 paborta

MeToLoB; pa3bop
NprYMEpPOB C
NPUMEHeHeM MEeTO0B)

Tema 16. 3anaun
MOBbIWEHHOW TPYAHOCTN
Nno CTEPEOMETPUN.
PassepTka.
JoctpaveaHve
TeTpasgpa. (Packpbitve
16. CYWHOCTN METOLO0B; 8 15 0 0 4
pa3bop NpMMepoB ¢
NPUMEHEHNEM METOO0B)

KoHTponbHas
paboTta

Tema . UTorosas 3avert
doopma KOHTponsA : 0 0 0

NTtoro 0 0 54

4.2 CopepxaHue oUCLUNMUHbBI

Tema 1. MaTemaTnyeckume 3agayvm nu MeToabl NX peLlieHus. Aranbl peweHnuda 3agayun.
3BpI/ICTI/I‘-IeCKV|e MeTodbl pelleHns 3agadn. Anropummecme MeTOodbl pelleHns 3agadu.

naboparopHas pabora (2 4aca(oB)):

PaccmatpuBatotcst cnenyrowme sonpochkl: 1. Obwme MeTobl peweHns MateMaTnyeckmx 3anay.
AHanns n CMHTE3 Npu peweHnn 3agad. 2. [lononHuTenbHble MeToabl. MeToa ncyepnbiBatowwmx npoob.
MeTon cBeneHus. MonenvposaHue. MeTon HaxoXAeHUs NPUBANXKXEHHbIX 3HAYEHWIA UCKOMBbIX
Benn4mH. 3. HectaHaapTHble NOAXOAbl U METOLbI PeleHNst 3aaay NOBbIWEHHOW TPYLAHOCTY.

Tema 2. OCHOBHbIE NMOHATUS U TEOPEMbI 3NIeMeHTapHOM MaTeMaTuku. BbinonHeHue Tecta no
OCHOBHbIM pa3genaM 3/ieMeHTapHOW MaTeMaTUKK

naboparopHas pabora (2 yaca(oB)):
CTyOeHTbI BbIMONHSIOT TECT N0 OCHOBHbIM pasaenam anrebpbl U MaTeMaTMyeckoro aHanmaa.
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Tema 3. 3apaum noBbILLEHHON TPYAHOCTU No TemaM: "Llenbie yuncna", "MaTtematuyeckas
MHAayKuuns", "®dyHKuunsa. UccneposaHue cpyHKUUN"

naboparopHas pabora (2 4aca(oB)):

Ha 3aHaTum paccmatpusaeTtcs: 1. npUMEHEHNEe TEOPUM LIENbIX YACEN NPU PeWweHnn 3a8ad
NOBbIWEHHOW TPYOHOCTU; 2. pelweHne 3aaa4y rnoBbIWeHHOW TPYAHOCTU, OCHOBAHHbIX Ha NpUHLUMNE
NMOMHOM MareMaTn4yeckom MHOyKUMn; 3. pelweHne 3anay noBbllWEeHHOW TPYyOHOCTU Ha UccnenosaHme
N NOCTPOEHNE rpadouKoB CPYHKLINIA.

Tema 4. 3apaum NoBbILLIEHHOW TPYAHOCTU NO Teme: "YpaBHEHUs1 U CUCTEMbl YpaBHEHUN".
OcHOBHble MeTOObl peLleHUusi ypaBHEeHM U cucTeM ypaBHeHU. HectaHpapTHble noaxoabl K
peLlueHUo ypaBHEHUA N CUCTEM YpaBHEHUU

naboparopHas pabora (2 4aca(oB)):

1. PeweHune 3aay NoBbIWEHHOW TPYLAHOCTM 00WMMY METOLAMUN PEWEHNS YPaBHEHMIA: 1)
1Cnonb3oBaHNe Npeobpa3oBaHuii (packpbiTue cKobok, 0cBOBOXAEHME OT 3HaMeHaTens,
npuBeaeHne NoAobHbIX YNEHOB, B3ATME (OYHKLUMIA OT 06enx YacTei 1 T.4.); 2) pa3noxeHne Ha
MHOXUTENN, T.€. Npeobpa3oBaHne ypaBHEHNS B NPON3BEAEHNE OBYX UM HECKONIbKMX MHOTO4YNIEHOB;
3) 3aMeHa nepemeHHoN. 2. PeweHne 3a8a4 NOBblWEHHOW TPYAHOCTM YaCTHbIMU METO4AMMU peleHns
ypaBHeHuin: 1) Meton pasHoCcTu, 2) MeTof nepexona K cucteme ypasHeHun, 3) MeTo BBeAeHUS
napametpa. 3. O3HakoMNeHe ¢ MeTo4aMun peweHns nppaLmoHanbHbIX YpaBHEHUIN, CPeaN KOTOPbIX
BblaensitoTcs obwume metoapl: 1) BO3BeaeHMe 0b6emnx YacTtel B 0OHY U Ty Xe CTEMNEHb C
MNCNONb30BaHNEM PABHOCUIIBHOIO Nepexona; 2) MeToL 3aMeHbl MepeMEHHbIX; 3) nepexon K cucteme
paLnoHanbHbIX anrebpanyecknx ypaBHeHuin. K 4acTHbIM METOL4AM PELIEHNS NppaLMOHabHbIX
YypaBHEHUN OTHOCAT: 1) MeTo4 NPUCTaNbHOrO B3rnsaa, OCHOBaHHbIA HA UCMONb30BaHMN CBOWCTB
MOHOTOHHOCTW (PYHKUWN; 2) YMHOXEHWE Ha CONPSAXEHHOE BbipaxeHue; 3) pelleHne ypaBHeHn
nyTem UCNOoNb30BaHWUS reOMEeTPUYECKOn MHTeprnpeTaunn; 4) MeTon OLEeHOK UM nccnegoBaHns
obnactu 3HaveHunin. 4. Cpeon METOLOB PeLIEHNs NoKa3aTenbHbIX YypaBHEHWI B KypCe BblAENAOTCA
cnenyowwue: 1) npueeaeHne 0b6emx YacTtel NokasaTenbHOro ypaBHEHNS K OOHOMY 1 TOMY X€e
OCHOBaHWIO; 2) BbIHECEHME 0BWEro MHOXMTENS 3a CKOOKK; 3) NpvBeLEeHNE NoKa3aTeNbHOro
ypaBHEHNS K anrebpanyeckomy npu NoMoLLy 3aMeHbl NEPEMEHHOIA; 4) MeTOL, rpynnUPOBKK; 5)
rpagouyecknii cnocob peleHns ypaBHEHWIA; 6) MCXOOS U3 ONpeneneHns norapugmMa nnm Ucnonbays
norapugmmposaHue obeux yacteir. 5. Cpean METOOOB PELWEHUS NOrapugOMUYECKUX YPaBHEHNI
BblOENSATCS cnenyowme: 1) ncnonb3oBaHne onpeaeneHns norapugoma ¢ nepexonom K cucteme
anrebpanyecknx ypaBHeHWiA; 2) METOL NOTEHUMPOBAHWS; 3) NPUBELEHNE NOraputOMUYECKOr0o
ypaBHEHWI K KBagpaTHOMY; 4) NpuBefeHne NOrapugOMOB B YpPaBHEHMM K OOHOMY 1 TOMY Xe
OCHOBaHWI0; 5) norapudmMmmpoBaHme obenx Yacteit; 6) rpadomyeckmnii cnocob peweHns
norapumMmyecknx ypaBHeHun. 6. NprumeHeHne OCHOBHbIX METOO0B PeLWeHNs CUCTEM
anrebpanyeckunx ypaBHeHWiA: 1) MeTon NOACTAHOBKM; 2) METOL anredbpanyeckoro CNOXeHUs unm
MeTon NMMHEeNHOro NpeobpasoBaHMs CUCTEMbI; 3) METOL 3aMEHbl MEPEMEHHDIX; 4) METOL
pasnoXeHns Ha MHOXUTenn. Ha 3aHATMAX OCyLWeCTBASIETCA NCNONb30BaHNE PACCMOTPEHHbIX
METOO0B Npu pelleHnr 3a8a4 NOBbIWEHHOW CMOXHOCTH.

Tema 5. 3apaum NOBbILLEHHOW TPYAHOCTN NO TPUrOHOMETPUKN. TPUroHOMeTpUYeckme
ypaBHeHus, HepaBeHCTBa U UX cucteMbl. MeToabl M NpUeMbl peLleHUs TPUroHOMeTpuyecKmnx
ypaBHeHu U nx cuctem. Metonbl U npuemsbl peleHUsi TPUroHOMeTpUYEeCKMX HepaBeHCTB U UX
cuctem.

naboparopHas pabora (2 4aca(oB)):
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B Teopun anemMeHTapHON MaTeMaTkun BblOENSETCS cneayowas knaccudpukaums
TPUrOHOMETPUYECKNX YPABHEHWUI, UCXOOS U3 METOLOB MX peweHns: 1) ypaBHeEHNS, NpUBOAAWMNECS K
KBagpaTtHbIM; 2) ypaBHEHUS, pelaemMble pasnoXeHNeM Ha MHOXNTENW; 3) OOHOPOOHbIE YPaBHEHUS,
conepxalyme oyHKUMK sin (COS) OT 0HOro apryMeHTa, CBoAsIWMECS K anredbpanyecknm
OTHOCUTENbHO tg UK ctg AeneHnemM Ha COOTBETCTBYIOLLYIO CTENEHb Sin (COS); 4) ypaBHEHMS,
pelwaeMble METOA0M BBEAEHUS BCMOMOraTenbHOro yrna nmbo ¢ NoOMOLbo YHBEPCanbHOM
NOACTAHOBKW; 6) TPUrOHOMETPUYECKME YPABHEHNS BbICIUNX CTEMEHEN, pellaeMble C MOMOLLbIO
MeToa NOHUXEHNS cTeneHn n ap. TpUroHOMeTprUYeCKne HepaBeHCTBa PeLatnTCs C MOMOLLbIO
cnepyrowmx MeETo40B 1 Npuemos: 1) MeTon NoACcTaHOBKMW, CBOASAWNIA TPUFOHOMETPUYECKOE
HepaBeHCTBO K anredbpanyeckomy; 2) rpagouyeckmnii cnocob; 3) ¢ NOMOLLbIO € AMHNYHOW OKPYXHOCTU
C UCNONb30BaHMEM OMNpeneneHns TpUroHOMeTPUYECKMX PyHKUNA. Ha 3aHATUSAX OCylecTBNsSeTCS
NCMNONb30BaHNE PACCMOTPEHHbBIX METOLOB MPU PELEHNN TPUFOHOMETPUYECKMX YPABHEHNA U
HepaBEHCTB MOBbIWEHHOW CNOXHOCTH.

Tema 6. Anrebpanuyeckue HepaBeHcTBa. MeToabl pelleHUsi ppaunoOHanbHbIX,
nokasartenbHbIX, NorapucMmyecknx HepaBeHCTB U UX cucTeM. PelleHne 3apay NOBbILLEHHOW
TPYAHOCTU MO paccmaTtpuBaeMon Teme

naboparopHas pabora (4 yaca(oB)):

1. O3HakoMmneHne co cnocobamm nokasaTenbCcTB anredbpanyecknx HepaBeHCTB: 1) uCnonb3oBaHue
onpeneneHns HepaBeHCTBa, T.e. COCTaB/IEHNE PAa3HOCTX NPABOM N NEBO YacTeln HepaBEHCTBA; 2)
NCronNb30BaHNe TPaH3UTUBHOCTY; 3) UCNONb30BaHME 3aMeyaTeNibHbIX HEPABEHCTB (HEPaBEHCTBO
Koww, 0b6oblweHne HepaBeHcTBa Kown); 4) ncnonb3oBaHne Metoaa MosiHoM MateMaTny4eckon
nHaykumn. 2. O3HaKOMNEHNE C NOAXO4AaMU PELLEHNS NppaLnoHanbHbIX, MoKasaTenbHbIX U
norapugomMuyeckmx HepaBeHCTB. 3. OCHOBHbIE MOOXOAbI K PEWEHNIO CUCTEM HEepaBeHCTB. Ha
nabopaTtopHbIX 3aHATUSIX paccMaTpMBaeTCs NPUMEHeHe METOA0B Ha NpuUMepax peweHns 3aaad
NOBbIWEHHOWN TPYLAHOCTMW.

Tewma 7. NnaHnmetpus. PeleHne Tecta No nnaHUMeTpum
naboparopHas pabora (4 4aca(oB)):
CTy,El.eHTbI BbIMOJIHAKOT TECT MO NnaHNMeTpuin

Tema 8. 3apaum NOBbILLEHHOW TPYAHOCTW NO NAaHUMeTpun. MeTton AONONHUTENbHbIX
noctpoeHuin. Meton reomeTpmyeckux npeobpasoBaHun. (PackpbiTve CyLHOCTU METOO0B;
pa3bop NnpuMepoB C NPUMEHEHNEM METOL0B)

naboparopHasi pabota (4 4aca(oB)):

Mpu peweHnn reoMeTPUHECKNX 3a4a4 NOBLIWEHHOM CNOXHOCTY NpuberaroT K MCMONb30BAHMIO
pa3Ho0bpasHbIX METOLOB M MPUEMOB, a TaKXe UX KoMbuHauwuii. MepBoHaYanbHO Ha 3aHATUAX ByayT
paccMaTpmBaTbCsl HaCTO UCMONb3yeMble METOLbI U MPUEMbI PELWEHNS NAaHUMETPUYECKNX 3a0ay:
reoMeTpuyeckune n aHanutuyeckme (anrebpamyeckme). OTMevaeTcs, HT0 B KYpCe 3N1eMeHTapPHONA
MaTeMaTuKy CywWwecTBYIOT cneumguyeckue npreMbl pelweHns nnaHumMeTpmyeckux 3agad. Ito,
npexge Bcero, OTHOCUTCS K JOMOMHUTENbHbIM NOCTPOEHUSM, KaK K OOHOMY 13 reoMeTpuyeckmx
MeToOo0B. Bbioensaorcs Tpu pasHOBUAOHOCTU OONONHUTENbHbIX NOCTpoeHwuiA: 1) MNpononxeHue
oTpeska (0Tpes3KoB) Ha onpeneneHHoe pacCToOsHNE NN OO NepeceyeHns ¢ 3a4aHHON NpsMoi. Tak,
€CNn B yCNOBUW 3a[a4M eCTb MeaunaHa TPeyrofbH1Ka, To MOXHO NPOAONXUTb 3Ty MeanaHy Ha Takoe
Xe pacctosHue. 2) NpoeeneHne NpsaMon Yyepes ABe 3afaHHble TOYKW. [JaHHbIA npuem
MCNonb3yeTcs B 3agadax, roe qourypupyeT cepeamnHa 0gHOM UM HECKONbKUX CTOPOH
YyeTblpexyronbHuka. Toraa ctont obaBuTb cepeanHbl Kaknx-To APYrMx CTOPOH UK AuaroHanein un
paccMOTpPeTb CpeaHue NUHUN COOTBETCTBYIOWMX TPeyronbHMKoB. 3) NpoBeneHne Yepes 3agaHHyo
TOYKY NPSIMOiA, NapannenbHOM AaHHOW NPSIMORA, NN NepneHanKynapHoOM OaHHOW npsiMoi. B
Tpaneumun 6biBaeT NONE3HO NPOBECTY Yepes3 OAHY BEPLNHY NPSMYI0, NapanienbHyto
NPOTMBOMONOXHOM BOKOBOWM CTOPOHE, MO0 NPsSIMYLO, NapanfienbHyo AMaroHanu, ecnv pedb NaeT o
nmaroHansix B Tpaneuun. Cpeaun reoMeTpuyecknx npeobpasoBaHunii Ha NNOCKOCTY BbIAENSAIOT:
LEeHTpaNbHY0 CUMMETPUIO, OCEBYIO CUMMETPUIO, NapannenbHbIi NepeHoc, NoBopoT. Ha
nabopaTtopHOM 3aHATMM pacCMaTPUBAKOTCA MPUMEPBI NPUMEHEHWS Bbille NEPEYNCIEHHBIX METOAOB.

Tema 9. 3apaum noBbILLEHHON TPYAHOCTU NO NnaHumeTpun. Meton nopobus. Meton,
nnowanen. (PackpbiTe CyLLHOCTM METOAO0B; pa3bop NpUMepoB ¢ NPUMMEHEHUEeM MeTO0,0B)

naboparopHasi pabora (4 4aca(oB)):
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Ha nabopaTopHOM 3aHSATUM paccMaTpuBalOTCS NPUMepPbl MPUMEHEHUS METOA0B, PACCMOTPEHHBIX Ha
NEKLNOHHOM 3aHSTUN.

Tema 10. 3agauv NoBbILLEHHOW TPYAHOCTM NO NnaHumeTpuu. Meton BCcriomoraresbHOW
OKpyXHocTu. MeTton reomeTpnyeckoro BuaeHus. (PackpbiTme cyLLHOCTM METOLO0B; pa3bop
npuMepoB C NpUMeHeHUeM MeTon,0B)

naboparopHasi pabora (4 4aca(oB)):

OLHUM N3 reOMETPUYECKMX METOLOB SIBNSIETCA METOL BCMIOMOraTeNibHOW OKPY>XHOCTK. B ocHoBe
LAHHOrO MeToa fiexart cnenylowme Teopembl nnaHumetpun: Teopema 1. ns Toro 4tobbl B
BbINYK/IbIV YETLIPEXYTONbHUK MOXHO ObINO BNMCaTbh OKPYXHOCTb, HEO6X0AMMO U AOCTATOYHO, HTOObI
CYMMbI ONIMH NPOTUBOMONOXHbLIX CTOPOH Obinv paBHbl Apyr apyry. Teopema 2. [1ns 10ro 4tobbl 0KONO
BbIMYK/I0rO YeThIPEXYrOfbHNKA MOXHO ObiNo OnucaTb OKPY>XHOCTb, HEOOXOAMMO 1 LOCTATOYHO,
4TOObI CyMMbI MPOTMBOMONOXHbBIX YrnoB 6binn paeHbl 180 rpaagycam. Ha nabopaTopHOM 3aHATUN
paccMaTpuBalTCA KOHKPETHbIE MPUMEPbI MPUMEHEHWE 3TOro MeToAa Npw peleHnn 3anad
NOBbLIWEHHOW CNOXHOCTU. MeTon reoMeTpmMyeckoro BUAEHNS OCHOBLIBAETCS HA YMEHMM ?BUIETb
reomeTpuio?. O6bIYHO, MPK peleH 3aa4 METOLOM reOMETPUYECKOTO BULEHNS HE HYXXHO
NPOBOANTL HW [OMNOMHUTENbHbIE MOCTPOEHNS, HN BbINOMHATL BbliMCneHns. Bcé ocHoBbIBaeTCS Ha
YMEHVSX BUOETb 1 CONOCTABNATb reOMeTpUYeckme oakTbi.

Tema 11. 3agaum NOBbILLEHHOW TPYAHOCTU NO NnaHUMeTpuun. Meton KkoopauHar. BeKTOpHbIn
meTon, (PackpbiTue CyLLHOCTM METOL0B; pa3bop NPUMEPOB C NPUMEHEHUEM METOA0B)

naboparopHas pabora (4 4aca(oB)):

Ha nabopaTopHOM 3aHATUM paccMaTpuBatloTCs NPUMepbl NPUMEHEHNst MeTO40B, PACCMOTPEHHbIX Ha
NEKUMOHHOM 3aHSTUN.

Tema 12. CtepeomeTpus. PewieHue Tecta no crepeomeTpum
naboparopHasi pabota (4 4aca(oB)):
CTyneHTbl BbIMOMHAT TECT N0 CTEPEOMETPUN

Tema 13. 3agaum NoBbILLEHHOWN TPYAHOCTM NO cTepeoMmeTpun. Meton KoopauHat. BeKTopHbIn
metopn (PackpbiTve CYLHOCTU METOA0B; pa3bop NpMMepoB C NPUMEHEHMEM METOL,0B)

naboparopHasi pabora (4 4aca(oB)):

Ha ﬂa60paTOpHOM 3aHATUN paccMaTpmBaroTCA NpumMepbl NpMMeHeHnsa MeTo00B, PACCMOTPEHHbIX Ha
NeKunoHHOM 3aHATUN.

Tema 14. 3agaum NOBbILLEHHON TPYAHOCTU NO cTepeomeTpuun. MeTon BCnoMoraresbHbIX
ceyeHuit. (PackpbiTue CyLLLHOCTU METOLO0B; pa3bop NpUMepoB ¢ NPUMEeHEHUEM METOL0B)

naboparopHasi pabora (4 4aca(oB)):

TunnyHbIMM 3a0a4ammn Ha NPUMEHEHME METO4A BCMOMOraTe/ibHbIX CEYEHUI ABNSAIOTCA 3a4a4n Ha
HaxoXaeHne pagnycoB BNNCAHHbIX Y OMUCAHHbIX WAapPOoB ANS NPaBWbHbIX NUPaMng, KOHYCOB 1 T. 4.
Bonbwen YyacTblo METOA CEYEHNIA UTPAET PONb BCMOMOraTenbHOro rpadonyeckoro npnéma,
obneryarowero peleHe Unn Nouck peweHns 3agayn. Ha nabopatopHoOM 3aHATUM
paccmaTtpuBaloTCs NPMMeEpPbl MPUMEHEHUS AAaHHOro MeToaa.

Tema 15. 3agaum nosbILLEHHOW TPYAHOCTM NO cTepeomeTpun. Meton npoeKTUpPOBaHUS.
(PackpbiTue CyL,HOCTM METOA0B; pa3bop NpUMepoB C NPMMEHEHUEM METO0,0B)
naboparopHasi pabora (4 4aca(oB)):

Ha nabopaTopHOM 3aHSTUM paccMaTprBalOTCS NPUMepPbl NPUMEHEHNS METOA0B, PACCMOTPEHHbIX Ha
NEKUNOHHOM 3aHSATUMW.

Tema 16. 3apaum noBbILLIEHHON TPYAHOCTU NO cTepeoMeTpun. PassepTka. [locTpanBaHue
TeTpasappa. (PackpbiTue CyLLHOCTM METOA0B; pa3bop NPUMepPOB C NPUMEHEeHUEM METOA,0B)
naboparopHas pabora (4 4aca(oB)):

Ha nabopaTopHOM 3aHSATUM paccMaTpyBalOTCS NPUMepbl MPUMEHEHUS METOA0B, PACCMOTPEHHBIX Ha
NEKLNOHHOM 3aHSTUN.

4.3 CTpyKTypa 1 comepXaHue camocTosiTesibHoM paboTbl AUCLMNNHBI (MOAYNS)
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Ctpanunua 12 n3 22.
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Buabl
N Paspen CemecTp Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%::):?:;Ezg;
AducumnnuHbl cemecTpa paborthbl (B yacax) pa6oTb
CTYyAOEeHTOB
Tema 6.
Anrebpaunyeckne
HepaBeHcTBa. MeToabl CrtyneHTtam
peleHns npennaraeTtcs OcyuecTtBnsercs
nppaumoHanbHbIX, pewnTb pag, ayaomTopHas
nokasaresbHbiX, 3ajad Ha nposepka
6. [norapndomMmnyeckmnx 8 5 |npumeHeHue 7 peLeHHbIX
HEepaBEHCTB U KX PacCMOTPEHHbIX MNCbMEHHO
cucteM. PeweHve 3anay TeopeTn4eckmx KOHTPOMbHbIX
MOBbIWEHHOW TPYLAHOCTU MONOXEHWUIA No 3anad.
Mo paccMarpusaemon TeMe.
Teme
Tema 8. 3apaun
MOBbIWEHHOW TPYLHOCTM
MO NNaHUMeTpuun. CrtyneHTam
MeTon npegnaraetcs OcyuecTtBnsiercs
LOMNOMHUTENbHbIX pewnTb pag ayomTopHas
nocTpoeHuin. Metopg 3ajad Ha nposepka
8. [reomeTpuyeckmx 8 7  |npumeHeHue 7 pelleHHbIX
npeobpasoBaHuii. PaCCMOTPEHHbIX MNCbMEHHO
(PackpbiTve cywHocTu TeopeTn4eckmx KOHTPOSbHbIX
MeToA0B; pasbop NONOXEHUR No 3ajau.
NpYMepoB C TeMe.
NPUMEHEHEM METOLOB)
Tema 9. 3aqaqm CryneHTam
MOBBILICHHOW TRYAHOCTW npegnaraetcs OcyuecTtBnsiercs
NO NNaHUMETPUN.
MeTton nonobus. Meton peLATL PsiA ayanTopras
~ 3anad Ha nposepka
g, [Totlanen. (PackpsiTne 8 8 |npumeHeHve 7 eLeHHbIX
" |CYIWHOCTN METO00B; P P
Gt T
KOHTPOMbHbIX
NPUMEHEHVIEM METOA0B) NOJIOXEHWNI Mo 3apau.
Teme.
Tema 10. 3agauu
MOBbIWEHHOW TPYOHOCTU CryneHTam
Mo NNaHUMETPUN.
MeTon npennaraercs OcyuwecTtengercs
BCNomoraTenibHou pewnts pAn aynnTopHas
10.|0KPY>XHOCTH. MeTton 8 9 safa4 Ha nposepka
IreOMeTPUYECKOro NPUMeEHeHne 7 peLeHHbIX
sz, (Packpue pacouoTperX e
CyLIHOCTN METOL08B, NONOXEHWR no 3apay
pa3bop NpnMepoB ¢ Teme '
NPUMEHEHEM METOOB) '
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Buabi
N Paanen Cemectp| HeAeNs | camocTosirensHoi TpyaoeMkocTh 2;%%%::;?:;'2323
AducumnnnumHbl pcemecrpa paboTbl (B yacax) a60ThI
CTYL,EHTOB P
Tema 11. 3agaum CryneHTam
283: ;L;ﬁ::gﬁ Tm/ AHOCTW npegnaraeTcs OcyuwecTBnsercs
M it PEWNTb PAL, ayanTopHas
BokTOPHAI MOTOR. 3anai Ha nposepKa
11. P 8 10 |npuMeHeHune 7 €LEeHHbIX
(PackpbiTre cywHocTtu
MeTonoB: pasbo PaCCMOTPEHHbIX NMUCbMEHHO
nouMe o,ch P TEOPETNYECKUNX KOHTPONbHbIX
P P NONOXEHNN No 3agau.
NPUMEHEHNEM METOLOB)
TEMe.
Tema 13. 3agaun CrynenTam
ﬂch;ngeggagTTpmyf e npennaraercs OcyuecTensietcs
M P punt. pewnTb psag ayanTopHas
eToq KoopauHar. sanay na A
BekTOpHbIN MeToq
13. (PackpbITUe CYLHOCTM 8 12 InpumeHeHme 7 PEWeHHbIX
npUMe o’ch P TEOPETUHECKIX KOHTPOMNbHbIX
P P NONOXEHNN No 3anau.
NPUMEHEHNEM METOO0B)
TEME.
Tema 14. 3agayn CrymenTam
EgB(?TlLeIJeggagTTpl/lyv.‘ll e npennaraercs Ocywectensietcs
MeTO,D,p Pk pewnTb psan ayautopHas
BCrOMOraTenbHbIX 3anad Ha nposepka
14l ceuemmin. (PackpbiTie 8 13 |npumeHenme 7 PeLeHHbIX
c IJ.I.HOCTI./I MeTOJJ,pOB' PacCMOTPEHHBIX NVCbMEHHO
21360 HDVMMEDOB ¢ TEopeTN4ecknx KOHTPOSbHbIX
P PP P NONOXEHNN No 3agau.
NPUMEHEHNEM METOLOB)
TEME.
Tema 15. 3anaun Crygerram
ngg;geggﬁgTT%yf rHoeT npennaraeTcs OcyuwecTBnsieTcs
MeToup Pk pewnTb psin ayauTopHas
MPOEKTUPOBAHUS 3afad Ha nposepka
15 (FF’)aCK bIEI/Ie CYLHOCTH 8 14  |npuMeHeHwve 7 PeLIeHHbIX
MeTO,D,pOB' asgo PacCMOTPEHHbIX NMUCbMEHHO
npume o’ch P TeopeTn4ecKkmnx KOHTPONbHbIX
P P NONOXEHN MO 3agau.
NPUMEHEeHneM MeTon0B)
Teme.
Tema 16. 3agaun
MOBbIWEHHOW TPYOHOCTU CrynenTam
gg;;ee pTeKoaMeTpmm. npeanaraeTcs OcyuecTBnsieTcs
,EI.OCTpZMBéHme pewnTb pAan ayamTopHas
TeTpasapa. (Packpbitue 3aja4 Ha npoeepka
16.| oy uHocTM MeTonOB: 8 15 |npumerenne 7 PEWeHHbIX
2360 novMepoB é pPaCCMOTPEHHbIX NMACbMEHHO
P P niphvep TEOPETNYECKUNX KOHTPONbHbIX
NPUMEHEHNEM METOLOB) OMOXGHUT 1O el
TEME.
NTtoro 90
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5. O6pazoBarenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpMbl 06yUeHus

B xooe ocBoeHus ancumnianHbl peanndyeTca KOMMNETEHTHOCTHbIA NOAX04, 4TO npegycmarpmsaeTt
WnpokKoe 1CroJib3oBaHME B yqeﬁHOM npoecce akTUBHbIX U MHTEePaKTUBHbIX OOPM NPOBELEHUS
3aHATUI: na60paToprlx 3aHATUA B OManorosoM pexnme, ANCKyccun, pa36op KOHKPETHbIX
cuTyauun, pa3pa60TKa yqe6HbIX MPOEKTOB, Npe3eHTalnun pa6OTbI CTydeH4YeCKnx nccnenosatenbCknx

rpynn.

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLEro KOHTPOJIS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4ebHO-meToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. MatemaTnyeckme 3apayvm u MeToabl NX peLlieHus. Aranbl peweHnuda 3agayun.
3BpI/ICTI/I‘-I6CKV|e MeTodbl pelleHns 3agadn. AﬂrOpVITMVI'-IeCKVIe MeTodbl peweHns 3agadu.

JuncTaHUMOHHas oopMa KOHTPONS , MPYMEPHbIe BOMPOCHI:

Ha ocHoBe y4ebHol nuTepatypbl BblAENNTL METOLbI PELLEHNS MAaTEMaTMYECKUX 3a4ad, He
PacCMOTPEHHbIE HA NPeALWeCTBYOWEM 3aHATUN. [peacTaBnTb Matepuan B 9NeKTPOHHOM B/IE B
OTLEeNbHOM (paiine; OTNPaBUTb HA ANEKTPOHHBIN anpec npenofasartens. Ha ocHoBe y4ebHoiA
nuTepaTtypbl BblAENNTb METOLbI PELLEHNS MAaTEMATMYECKUX 3aAa4y, HE PACCMOTPEHHbIE Ha
npeawecTsyoweM 3aHaTuu. MNpenctasutb Matepman B 31€KTPOHHOM BUAE B OTAENbHOM dhaline;
OTNPaBUTb Ha 3NEKTPOHHbBIV aapec npenogasaTens.

Tema 2. OCHOBHbIe NMOHATUA U TeOpeMbl 3IeMeHTapHOW MaTteMaTukKu. BoinonHeHue TecTta no
OCHOBHbIM pa3paenaM 3/ieMeHTapHON MaTeMaTuKm

3a4ert

Tema 3. 3apauum nosbiLLIEHHOW TPYAHOCTU NO Temam: "Llenble uucna”, "MareMaTnyeckas
mHaykuus'”, "PyHkums. UccneposaHne doyHKUUN"

OcylecTensieTcs ayantopHas NpoBepKa peleHHbIX MMCbMEHHO KOHTPOMbHbIX 3a4ay. , TPUMepHble
BOMPOCHI:

KoHTponbHble 3aga4n no temam "Lenbie yncna", "MaTtemaTtnyeckas nHaykums”, "®yHkums.
WccneposaHue cpyHkumnn"

Tema 4. 3apaum NOBbILLEHHOW TPYAHOCTU NO TeMe: "YpaBHEHUS U CUCTEMbI YpaBHEHUN'".
OcCHOBHble MeTOObl peLLeHUsi ypaBHEHUI U CUCTEM YpaBHeHUN. HecTtaHaapTHble Noaxoabl K
pelLleHuo ypaBHEHU U CUCTEM YpaBHEHUN

OcyuiecTBnsieTcsl ayanTopHas NpoBepKa PeLeHHbIX MMCbMEHHO KOHTPOMbHbIX 3a4a4. , TPUMEepHbIe
BOMPOCHI:

KoHTponbHble 3a0a4m nNo Teme "YpaBHEHUS U CUCTEMbl YypaBHEHUIA"

Tema 5. 3apaum NOBbILLEHHOW TPYAHOCTU NO TPUrOHOMETPUKN. TPUroHOMeTpuYeckue
ypaBHeHUSA, HepaBeHCTBa U ux cuctembl. MeToabl U Npuembl peLleHUs TPMroHOMeTpruYeCcKnx
ypaBHeHui U nx cuctem. Metonbl U npueMbl peLeHUsi TPUroHOMEeTPUYECKMX HepaBeHCTB U UX
cucrem.

OcylecTsnseTcs ayaMTopHas npoBepKa peleHHbIX MMCbMEHHO KOHTPOMbHbIX 3a4ay. , NpUMepHbIe
BOMPOCHI:

KoHTponbHble 3agayn no pasgeny "TpuroHomeTpus"

Tema 6. Anre6panyeckue HepaBeHcTBa. MeToobl peLleHusi MppauMoHanbHbIX, MOKa3aTesbHbIX,
norapucpmmyecKkmx HepaBeHCTB N UX cucteM. PelueHne 3apay NOBbILLEHHON TPYAHOCTU NO
paccmaTtpuBaemMon Teme

OcyuwecTBnseTcs ayantopHas NpoBepKa PeLeHHbIX MMCbMEHHO KOHTPONbHbIX 3a4a4., NPUMEpPHbIe
BOMPOCHI:

KoHTponbHble 3aaa4m no Teme "HepaBeHCTBa U CUCTEMbI HEPABEHCTB"
Tema 7. NMnaHumeTtpus. PelleHue TecTta No nnaHUMeTpuUun
3a4eTt

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 817222018 5 AE
Ctpanunua 15 n3 22. il YHI:I

S OEALIK G



Mporpamma omcumnnvHel "MeToanka peweHns 3anay noBbIlWeHHOW TPpyAHOCTY no matematuke"; 44.03.05 MNeparormyeckoe obpasosaHune
(c oBymsa npocprnsamm NOAroTOBKM); AOLEHT, K.H. (BoueHT) Pasymosa O.B. , 3aBegytowwmii kadpenpoit, o.H. (npodeccop) Wakmposa J1.P.

Tema 8. 3apauv NOBbILLEHHOW TPYAHOCTU NO NNaHUMeTpuK. MeTon [,ONONHUTENbHbIX
noctpoeHui. Metopn, reomeTpuyeckux npeobpasoaHuit. (PackpbiTue CyLLHOCTU METOO0B;
pa36op NpMmepoB ¢ MPUMEHEHUEM METO0,0B)

OCYLLI.GCTBFISIGTCFI aydunTopHas rnpoeepka peweHHbIX NMTMCbMEHHO KOHTPOJIbHbIX 3anay., NpuMepHbIe
BOMPOCHI:

KoHTponbHble 3aa4v Ha NpYMeHeHne MeToa OOMONHUTENbHbIX MOCTPOEHWU, FeOMETPUYECKIMX
npeobpa3oBaHuii.

Tema 9. 3apaum NOBbILLEHHOW TPYAHOCTM NO NnaHuMeTpun. Meton nopobus. Meton,
nnow,apnen. (PackpbiTve CyLLLHOCTU METOA0B; pa36op NPUMEPOB C NPUMEHEHUEM METOA0B)

OcyluecTBnseTcs ayanTopHas NpoBepKa PeleHHbIX MMCbMEHHO KOHTPOMbHbBIX 3a4ay., NPUMeEpHbIe
BOMPOCHI:

KoHTponbHble 3anayn Ha NpUMeHeHUs MeToaa Nnonobus, metona naowanei.

Tema 10. 3apgauv NOBbILLEHHOWN TPYAHOCTX NO NnaHuMeTpuu. Meton BCcriomoraresibHOW
OKpYyXHocTU. MeTon reomeTpuyeckoro BuaeHus. (PackpbiTue CyLLHOCTA METOL0B; pa3bop
npuMepoB C NpUMeHeHueM MeToa,0B)

OcyuiecTBnseTcs ayantopHas NpoBepKa PeleHHbIX MMCbMEHHO KOHTPONbHbIX 3a4ad., NPUMEpPHbIe
BOMPOCHI:

KOHTpOnbHbIE 3a4a4v Ha NPUMEHEHME MEeTO4a BCNOMOraTe/ibHOM OKPYXHOCTU, MeToAa
reoMeTpu4eckoro BUAEHNS.

Tema 11. 3agaum NOBbILLEHHOWN TPYAHOCTU NO NnaHuMeTpuun. Meton koopauHar. BeKTOpHbIn
meTon, (PackpbiTue CyLLHOCTM METOA0B; pa36op NPUMEPOB C NPUMEHEHUEM METOL0B)

OcylecTBnseTcs ayauTopHas npoBepka peleHHbIX MMCbMEHHO KOHTPOMbHbIX 3a4ay., MPUMepHbIe
BOMPOCHI:

KoHTponbHbIE 3a4a4M Ha NPUMEHEHME METOAa KOOPAMHAT, BEKTOPHOro MeToa.
Tema 12. CtepeomeTpusi. PelneHue Tecta no crepeomeTpum
3auet

Tema 13. 3apaum NoBbILLEHHOW TPYAHOCTU NO cTepeomeTpun. Meton KoopauHat. BeKTopHbIN
meTon, (PackpbiTue CYLLHOCTU METO0B; pa36op NPUMEPOB C NPUMEHEHNEM METOA0B)

OcyuwecTBnsieTcs ayantopHas NpoBepKa PeLeHHbIX MMCbMEHHO KOHTPONbHbIX 3a4a4., NPYMepPHble
BOMPOCHI:

KOHTpOHbeIe 3afavyn Ha npnMmeHeHne Metona KoopaomHart, BEKTOPHOro metona.

Tema 14. 3agaum NOBbILLEHHON TPYAHOCTU NO cTepeomeTpuun. MeTon BCnoMoratesbHbIX
ceyeHuit. (PackpbiTue CyLLLHOCTU METOLO0B; pa3bop NpUMepoB ¢ NPUMEeHEHUEM METOL0B)

OCYUJ.GCTBFISIGTCFI aydunTopHas rnpoeepka peweHHbIX NMMCbMEHHO KOHTPOJIbHbIX 3anay., npuMepHbIe
BOMPOCHI:

KOHTpOJ’IbeIe 3anavyn Ha npuMeHeHne Metonoa BCcrioMoratenbHbIX CeYeHuiA.

Tema 15. 3agaum NnoBbILLEHHOW TPYAHOCTU NO cTepeomeTpun. Meton npoeKTUPOBaHUS.
(PackpbiTue CyLLHOCTA METO0B; pa36op NPUMEPOB C NPUMEHEHUEM METOA0B)

OcyuiecTBnsieTcsl ayantopHas NpoBepKa PeleHHbIX MMCbMEHHO KOHTPONbHbIX 3a4a4., NPYMepHble
BOMPOCHI:

KOHTpOJ’IbeIe 3anavyn Ha npuMeHeHmne Metona npoeKkTnposaHMA.

Tema 16. 3apaum NoBbILLEHHOWN TPYAHOCTM NO cTepeoMeTpun. PassepTka. [LocTpanBaHue
TeTpasgpa. (PackpbiTe CyLLHOCTA METOA0B; pa36op NPUMEpPOB C NPUMEHEeHUEM METOA,0B)

OcyuecTBnseTcs ayantopHas NpoBepKa PeLeHHbIX MMCbMEHHO KOHTPONbHbIX 3a4ad., NPYMEpPHbIe
BOMPOCHI:

KoHTponbHble 3a0a4M Ha NPUMEHEHWe pa3BepTKn, 4OCTpanBaHUs TeTpasapa.
Utorosas cpopma KOHTpons
3avet

[MprMepHbIe BONPOCHI K 3a4eTy:
I. MpMepHbIe BONPOCHI Ha 3a4eT:
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1. HatypanbHble yncna. dennmocTb. MpocTble 1 cocTaBHble Yncna. Hanbonbwwin obwmin nenvtens v
HauMeHbluee oblee KpaTHoe.

2. Llenble, pauvoHanbHble 1 geincTeutenbHble ynucna. MpoueHtbl. Moaoynb OeAcTBUTENBHOrO Y1cna,
cTeneHb, KOPEHb, apUGIMETNYECKUIA KOPEHDb, NorapndM. CHHYC, KOCKHYC, TAHI€HC, KOTaHreHe
yucna (yrna). ApKCUHyC, apkKKOCUHYC, apKTaHreHC, apkkOTaHreHe Yyucna.

3. Yucnosble 1 BykBeHHbIE BbipaxeHusl. PaBeHcTBa 1 TOXAeCTBa.
4. ApucpmeTuyeckas 1 reomeTpmyeckas nporpeccum.

5. ®dyHkums. Cnocobbl 3apaHus dyHkumnn. CeolicTtea doyHKUMn. MccnenoeaHme coyHKUMK. JInHenHas
dyHkums. KesagpatuyHas doyHkums. ObpartHas coyHkums. MNMokasarenbHas pyHKLUmMS.
Norapudomnyeckas pyHkums. TpuroHomeTpuyeckmne pyHkummn. NoctpoeHue rpadonkos OyHKUWIA.

6. YpaBHEeHUs 1 cucteMbl ypaBHEHUN. PelweHns (KOpHW) ypaBHEHNS. PaBHOCKIIbHOCTb.

7. HepaBeHcTtBa. CMCTEMBI 1 COBOKYMHOCTWN HEPABEHCTB C OAHON NepeMeHHon. [lokasatenncrea
HepaBeHCTB.

8. TpuroHomeTpus. TpuroHoMeTpu4eckme ypaBsHeHNs U X CUCTEMbl. HecTaHoapTHble
TPUroOHOMETPUYECKME YPaBHEHNS.

9. Hawana aHanuaa. lNpounssogHas. [NpnMeHeHne Npon3BOOHON K MCCNen0BaHMIO (PYHKLMIA.
lMprMeHeHne NPon3BOAHON B conaunke 1 reomeTpun. NepsoodbpasHas. IHTerpan.

10. MNpsimasi Ha nnockocTu. Jlyy, oTpe3ok, nomaHas, yron. CBoiicTBa BepTUKabHbIX 1 CMEXHbIX
yrnoB.

11. MeanaHa, buccektpuca, Bbicota. CBOMCTBO CEpeanHHOro NepneHankynsipa K oTpesky.
CBoIiCcTBO BUCCEKTPUCHI yrna.

12. TpeyronbHuk. CBONCTBA CpenHel NMHNM TpeyronbHnka. CeoiicTBa paBHObeapEHHOro
TpeyronbHuKa.

13. Bbinyknblii MHOroyronbHuk. KBagpart, NpsiMoyronbHuK, napannenorpamMm, pomb, Tpaneumsi.
MpaBunbHbIA MHOrOyronbHUK. [uaroHanb.

14. OkpyXHOCTb 1 Kpyr. Paguyc, xopaa, onameTp, kacatenbHas, cekywas. Ilyra okpy>XHoCTU v
Kpyroeow cektop. LieHTpasnbHbIi 1 BNNCaHHbIRA Yriibl.

15. lNpsimas n nnockocTb B npocTpaHcTee. [1ByrpaHHbIi yron.
16. MHororpaHHuk. Ky6, napannenenuneq, npuama, nupamuaa.
17. Unnunap, KoHyc, wap, cgepa.

18. PaBeHcTBO 1 nopnobue domryp. CumMmeTpus.

19. I'IapanneanOCTb n nepneHgnkynapHOCTb NPsAMbIX N NNOCKOCTEN. CerLLl,I/IBaPOUJ,I/IeCFI npsmbie.
Yron Mexay npsambiMn, NNOCKOCTAMN, I'IpSIMOVI N NMNOCKOCTbIO.

20. KacaHwve. BrnimcaHHble 1 onvcaHHble ourypbl Ha NIOCKOCTM U B MpocTpaHcTee. CeveHne courypbl
MNOCKOCTbIO.

21. BenuumHa yrna. [nvHa otpeska, OKPYXHOCTM 1 Syr OKPYXXHOCTW. MNnowanb MHOroyronbHuKa,
Kpyra v Kpyrosoro cektopa. lNnowanb noBepxHOCTN 1 06bEM MHOrOrpaHHMKa, UMAnHapa, KoHyca,
wapa.

22. KoopaunHatHag npsMas. Yucnosble npoMexyTku. [lekapToBbl KOOPAMHATbI HA NAOCKOCTU U B
npocTpaHcTee. BekTopsl.

23. MeToabl peweHus anrebpanyeckmx ypaBHEHUA 1 HEPABEHCTB N MX CUCTEM.

24. MeToapbl peleHns nppaumoHanbHbIX YpaBHEHUA N HEPABEHCTB.

25. MeToqbl pelweHns TpUroHOMETPUYECKNX YPaBHEHUI N HEPABEHCTB N NX CUCTEM.
26. MeTtonbl peleHnsa nokasaresibHbIX ypaBHEHWI N HEPaBEHCTB.

27. MeToqbl pelweHns norapugoMmnyeckmx ypasHeHnn N HepaBeHCTB.

28. MeToapl peleHns NnaHNMETPUYECKNX 3a0au.

29. MeToAbl peleHns CTepeoMeTpmyeckmx 3anauy.

[l. PewunTb 3a8a4m N3 NpunoXeHuin:

1) 3anaun NoBbIWEHHOW TPYAHOCTM Mo anredbpe n Hayanam aHanuaa. Yactb |. Metoguyeckoe
nocobue/Pasymosa O.B. - Kasanb: TI'TT1Y, 2009. - 115 c.

URL: http://www.kpfu.ru/main_page?p_sub=13902
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(c oBymsa npocprnsamm NOAroTOBKM); AOLEHT, K.H. (BoueHT) Pasymosa O.B. , 3aBegytowwmii kadpenpoit, o.H. (npodeccop) Wakmposa J1.P.

2) 3apayn NoBbIWEHHON TPYAHOCTM No reomeTpun. Yactb Il YuebHo-MeToamyeckoe nocobue / O.B.
PasymoBa. - KasaHb: KasaH. yH-1, 2012. - 112 c.

URL: http://www.kpfu.ru/main_page?p_sub=13902

3) HectaHpapTHble METOAbI PELLEHNSI TPUrOHOMETPUYECKUX HEPABEHCTB Y4ebHO-MeToam4eckoe
nocobve / E.P. CagbikoBa, O.B. PasymoBa. - KasaHb: KasaH. yH-1, 2013. - 69 c.

URL: http://www.kpfu.ru/main_page?p_sub=13902

MpuMepbl 3apaHnin Ang NUCbMeHHoN paboTbl No Teme "Liensbie yucna™:
1. MoxeT N1 OUCKPUMUHAHT KBAAPaTHOro ypaBHEHUS C LenbiMyi KOaddmUMeHTaMmn paBHATbCS 237

2. [InnHbl BCeX CTOPOH NPSIMOYrONbHOr0 TPeyronbHKKa - uenble. MoryT nM onvHbl KatetoB ObiTb
HEeYeTHbIMU Yucnammn?

3. B pecatnyHom 3anucu 12-3HadvHoro Yucna N umdopbl 2 1 BCTpeyaroTcs no 2 pasa, a oCTasnbHbIE -
no ogHomy pasdy. Moxet nn N 6biTb TOYHbIM KBaAPaTOM?

4. B pecatnyHon 3anucu yucna 300 e4MHUL, U HECKONbKO Hynewn (a opyrux umdp Het). Moxert nu
3TO YMCNO BbITb TOYHBLIM KBALPATOM?

5. 1987-3Ha4yHoe yncno a genutcsa Ha 9. Cymma umndop a - ymeno b, cymma umdop b - yncno ¢, cymma
unagop ¢ - yucno d. Hangurte d.

MpuMepbl 3aaaHnin Ans NUCbMeHHON paboTbl No Teme "Mporpeccun’:

1. Haiitn nepBbI YneH reoMeTpuyecKom nporpeccum, ecnun ee Tpetui YneH paeeH (-10), a ero
KBagpart B CyMMe C CebMbIM Y41I€HOM [aEeT YTPOEHHbIV MATbIA YNeH.

2. Kakoe Hanbonbluee YMCo YIEHOB MOXET COAEPXaTbCsl B KOHEYHOW apndoMeTNYeckoi
nporpeccun ¢ pa3HocTbio 4 Npu YCNOBUW, YTO KBa4paT ee NepsBoro 4YneHa B CyMMe C OCTallbHbIMU
4yneHamm He npesocxoamt 1007

3. NaHbl apuchmeTnyeckas 1 reometTpudeckas nporpeccumn. Cymma nx nepeblx 4neHoB pasHa (-3),
CymMMa TPeTbUX YNEeHOB paBHa 1, a cyMMa NaTbiX Y1eHOB paBHa 5. HailTn pasHocTb apudoMeTnyeckoi
nporpeccuu.

4. BTopoii YneH apndoMeTM4eckoin nporpeccun B 4eTblpe pasa 6osblie YHeTBEPTOro YieHa, a cymma
nepBbIX WeCTn YneHoB paBHa 21. CyMma Kakoro 4ymcna nepsbiX Y1eHOB Nporpeccun pasHa -2617?

5. Yucna x, y, z (B ykazaHHOM nopsiake) 06pasytoT reoMeTprYecKyto NPOrpeccuto, a ymcna x +y, y +
Z, Z + X - apupMeTuyeckyto. Hainonte saHameHaTeNnb reoMeTpPUYeCcKoin Mporpeccun.

Mpumepbl 3apaHnii Ans NMCbMEHHOM paboTbl No Teme "3a4ayn Ha CoCTaBleHNe YPaBHEHUIA U UX
cucrtem":

1. [1Be TOYKM OBUratoTCs Nno OKPYXXHOCTU OIMHOM 1,2 M C MOCTOSIHHbIMU CKOPOCTSAMU. ECnu OHK
IBUraloTCs B pasHbIX HaMNpaseHNsX, TO BCTpeyaloTcs Yyepes kaxable 15 ¢. [Npun osuxeHnn B 04HOM
HanpaBfeHNN OfHA TOYKa OOroHSET Apyryto Yepes kaxablie 60 c. Hangmute cKOpoCTb KaX 40N TOYKM.

2. CyMmMa umdop TpexaHayHoro yncna paeHa 17, a cymma mx ksagpatos 109. Ecnu n3a gaHHoro yucna
Bbl4eCTb 495, TO NONYYMTCS YMCNO, 3aNMCAHHOE TEMU Xe Ludpamm, HO B 06paTHOM nopsiake.
Hanowute yucno.

3. Naccaxup MeTpo cnyckaeTcs No ABUXYLEMYCS ackanaTtopy 3a 24 ¢. Ecnu xe oH ngert no
HenoaBMXHOMY 3ckanaTtopy C TOW Xe CKOPOCTbIO, TO CNYCTUTCS BHN3 3a 42 €. 3a Kakoe BpeMms
naccaxmup cnycTUTCS BHU3, CTOS HA CTyNeHbKax ABMXYLLEerocs ackanaropa?

4. Tpu nyHkTa A, B 1 C coeauHeHbl npsiMonuHenHbiMm goporamu. K otpesky goporu AB npumbikaeTt
KBaLpaTHOE nosie cCo CTOPOHOW, paBHou nonosuHe AB, k oTpesky goporn BC npumbikaet
KBaLpaTHoOe none co CTopoHown, paeBHon BC, a k otpesky noporn AC npuMbIKaeT npsiMOyrosibHbIA
y4yacTok neca gnvHon, pasHoin AC, n wupuHon 4 kM. MNnowanb neca Ha 20 kBaapaTHbIX KUIIOMETPOB
6onblie CyMMbl NowWanen kKBaapartHelx none. Hangute nnowanp neca.

5. Lns HarpaxoeHms nobeonTtenei WkonbHOM onnuMnmaabl Obino 3aKynneHo HECKONbKO OAMHAKOBbIX
KHUI 1 OONHAKOBbIX 3HAYKOB. 3a KHUru 3annatunm 10 p. 56 K., 3a 3Ha4km ? 56 K. KHur kynunn Ha 6
wTyK 6onble, 4em 3Ha4KoB. CKOMbKO BbINO KynneHo KHUr?

MpumMepbl 3apaHnin ong NUCbMeHHON paboTbl No pasaeny "MnaHnmeTpusa”:
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Mporpamma omcumnnvHel "MeToanka peweHns 3anay noBbIlWeHHOW TPpyAHOCTY no matematuke"; 44.03.05 MNeparormyeckoe obpasosaHune
(c oBymsa npocprnsamm NOAroTOBKM); AOLEHT, K.H. (BoueHT) Pasymosa O.B. , 3aBegytowwmii kadpenpoit, o.H. (npodeccop) Wakmposa J1.P.

1. Yepeas Touky M BHYTpu TpeyronbHuka ABC npoBeneHbl Tpu npsamble, napannefbHble CTOPOHaM
TpeyronbHuka. OTpe3Kn NPsIMbIX, 3aKTIOYEHHbIE BHYTPY TPEYroNbHMKA, PaBHbl Mexay coboiA.
Hanoute onnHbl 3TUX OTPE3KOB, ECNU CTOPOHbI TPEYronbHUKa pasHbl a, b 1 C.

2. B TpeyronbHvke, 0AVH 13 Yr0B KOTOPOro paBeH PasHOCTM ABYX APYruX, AnnHa 6onbluei
CTOPOHbI paBHa 4, a cymMma niowaam onMcaHHoro OKono TPeyrofibH1Ka Kpyra v niaowaam
MOCTPOEHHOrO Ha MeHbLUEe CTOpoHe KBaapaTa paBHa 20. HaiTu fnvMHy MeHbluei CTOPOHDI
TpeyronbHuKa.

3. B okpyxHocTb paguyca R BnvcaHa Tpaneuus. lNpsamblie, npoxoasiwme Yyepes KOHUbl 04HOro
OCHOBaHVA napannenbHo 60KOBbIM CTOPOHAM, NEPECEKAOTCS B LIEHTPE OKPYXHOCTU. BokoBas
CTOpPOHa BUAHA N3 LLeHTPa NoL OCTpbIM yrioM. HanguTte nnowagb Tpaneumn.

2. Mnowanb TpeyronbHUKa, 0OAUH N3 YrioB KOTOPOro paBeH CyMMe OBYyX APYruX, paBHa nnowann
KBagpara, MOCTPOEHHOro Ha MeHbLen CTOPOHE. HalTn AnnHY MeHbLIen CTOPOHbI TPEYronbHUKA,
€Cnu O51MHa ONucaHHOM OKOMNO HEro OKPYXXHOCTK paBHa 6.

3. B TpeyronbHuke ABC nomelleHbl Tpy paBHble OKPYXXHOCTU, KaxX4as N3 KOTOPbIX KacaeTcs AByX
CTOPOH TpeyronbHuKa. Hangnte pagnycbl 9TUX OKPY>XHOCTEN, €CNN paanycbl BNIUMCAHHON U
ONMCcaHHOM OKpyXHocTen TpeyronbHuka ABC pasHbl r 1 R.

Mpumepsbl 3apaHnii Ans NUCbMEHHOR paboTbl no pasneny "CtepeomeTpus:

1. Pébpa npsimoyronbHOro napannenenunena paeHol 4, 5 n 6. HaingmuTe nnowanb Hanbonbwero
CeYeHus, NPOXoAsALWEro Yepes ABa NapannenbHbiX He nexalmx B 04HON rpaHn pebpa
napannenenunepga.

2. Yepes cepenmHy 60koBOro pebpa npaBuibHON TPEYronbHOM NMpamMmabl MPOBEAEHO CEYEHNE,
napannenbHoe OBYyM CKpelmBaowmnMcs pébpam aTtor nupamMmaobl. Hainaonte nnowanb 3TOro cevyeHus,
€Cc/in CTOPOHAa OCHOBaHMS paBHa a, a bokoBoe pebpo pasHoO b.

3. Bce pébpa npaBuibHON TpeyronbHOM NpuaMbl paBHbl Mexay coboi. Hainaute yron mexay
MIOCKOCTbIO OCHOBAHWS 3TOW NPU3Mbl U MNOCKOCTbIO, MPOXOsien Yepes npoTUBOMNONIOXHbIE
BEPLWMHbI BOKOBOW rpaHn 1 cepeamnHy NpoTMBONeXalero aTol rpaHn 6okoeoro pebpa.

4. CTOpOHa OCHOBaHWS NPaBWIbHOW TPEYronbHOW NpU3aMbl paBHa 6, 6okoBoe pebpo paBHO 4.
Hangute nnowanb cevyeHns, NPOXoaslWero Yepes Ase BepLWHbl 0OHOr0 OCHOBAHUS MPU3Mbl U
cepeaunHy CTOPOHbI ApYroro OCHOBaHMS (He coBnanarowero ¢ 60KOBOM rpaHbio MPU3Mbl).

5. Bce pébpa npaBuibHON YeTblipExyronbHOM NupaMuabl paeHbl 2. Haiionte 06bEM aToi nupammnibi,
a Takxe paauycbl BNMCAHHOIO U OMMCAaHHOro Wapos.

MpuMepbl 3aaaHnin Ans KOHTPONbHOW PaboThi:

1. ‘-Iepe3 TOYKY nepeceveHun avaroHanen Tpaneunn nposoadaT NnpsAMyto, napannenbHyo
OCHOBaHusM. [lokaxuTe, 4To HernapannenbHble CTOPOHbI U TOYKa nepecevHeHn auaroHanem
onpenendaoT Ha aTon I'IpFIMOI7I [Ba paBHbIX OTpe3Ka.

2. [1Be NpoTUBONONOXHbIE CTOPOHbI MPaBUNBHOrO BOCbMUYTOfIbHUKA W NEPNEHANKYNSPHbBIE K HAM
omaroHann obpasytoT NpsiMoyrofbHKK. BeipasnTe nnowanb NpsiMoyronbHuKa Yepes CTOPOHY a
BOCbMWYrONbHUKA.

3. Ha npoponxeHusax ctopoH CA n CB tpeyronbHuka ABC otnoxeHbl otpe3ku AA1 n BB1, paBHble
cooTtBeTcTBEHHO oTpe3kam AP n BP, roe P - ocHoBaHwue 6uccektpucel yrna C. [lokasatb, 4TO To4Yka
P ecTb ueHTp BIncaHHOM oKpyXXHoCTU B TpeyronbHuk ABC.

4. Yepes BepwnHy A napannenorpamma ABCD npoBoaSiT NPOM3BONIbHYIO CEKYLLYHO, KOTOpas
nepecekaet amaroHanb BD B Touke E, a npsmbie BC n CD - B Toukax F n G. JokaxwuTte, 4yto AE ecTb
cpenHee nponopumoHansHoe mexay EF n EG.

7.1. OcHOBHas nuTeparypa:

1. AngpyToBa, H.b. Anrebpa n Teopusi yncen. COOpHUK 3amad ons MateMaTn4eckmx WKon
[OnekTpoHHbIN pecypc] : y4eb. nocobue / H.b. AndgoyTtoBa, A.B. YCTUHOB. - OnekTpoH. aaH. - Mockea:
MUHMO, 2009. - 336 c. - Pexum goctyna: https://e.lanbook.com/book/9279.

2. ApHonbg, B.. LlenHble npobu [OnekTpoHHbIn pecypc] : y4eb. nocobue - SnekTpoH. AaH. -
Mockea: MUHMO, 2009. - 40 c. - Pexum goctyna: https://e.lanbook.com/book/9287.
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3. KaHenb-benos, A.5. Kak pelwatot HecTaHAapTHble 3a8aqv [OneKTpoHHbI pecypc] : y4eb.
nocobue / A.5. KaHenb-bBenos, A.K. KoBanbaxu. - 9nekTpoH. naH. - Mocksa : MLUHMO, 2010. - 96
c. - Pexwum poctyna: https://e.lanbook.com/book/9351.

4. Cabutos, N.X. O6BEMbI MHOTOrPaHHKOB [ONEKTPOHHbIN pecypc] : cnpas. - ONeKTPOH. AaH. -
Mockea : MLUHMO, 2009. - 32 c. - Pexum goctyna: https://e.lanbook.com/book/9408.

5. WaxmeitcTtep, A.X. 3agaym c napameTpaMmn Ha aKk3aMeHax [ONneKTPOoHHbI pecypc] : yueb. nocobre
- OnekTpoH. aaH. - Mocksa: MUHMO, 2009. - 248 c. - Pexum gocTyna:
https://e.lanbook.com/book/9460.

7.2. lononHutenbHasa nuteparypa:

1. lenbdpang, .M. TpuroHomeTpus. [OnekTpoHHbIn pecypc] / .M. Tenbdpang, C.M. JlbBoBCKMiA,
A.J1. TooMm. - OnekTpoH. gaH. - M. : MUUHMO, 2008. - 200 c. - Pexum goctyna:
http://e.lanbook.com/book/9320

2. KywHwnp, N.A. l'eomeTpuns. lNonck n BAOXHOBEHUE. [ONEKTPOHHbBIN pecypc] - DNEKTPOH. AaH. - M.:
MUHMO, 2013. - 592 c. - Pexum goctyna: https://e.lanbook.com/book/71814#authors

7.3. UHTepHeT-pecypcCbl:

B.B.lMNpaconos. 3anayn no nnaHumeTtpun. - http://ilib.mccme.ru/

3anayn noBblWEHHOM TPy OHOCTU No reoMeTpumn. Hactb Il YuebHo-meToanyeckoe nocobue / O.B.
PasymoBa. - KasaHb: KazaH. yH-T, 2012. - 112 ¢ - http://www.kpfu.ru/main_page?p_sub=13902

MoHapwuH A.I1. Anrebpa KOMNNEKCHbIX YUCEN B reOMeTprYeckmnx 3agadax. - http:/ilib.mccme.ru/

PasymoBa O.B. 3anaqv nosblweHHOM TPYOHOCTU Mo anrebpe 1 Ha4anam aHanmaa. Yactb .
MeTonunyeckoe nocobue/ O.B. Pasymosa - KasaHb: TITT1Y, 2009. - 115 ¢ -
http://www.kpfu.ru/main_page?p_sub=13902

CappbikoBa E.P., Pasymosa O.B. HectaHoapTHble MeTObl peweHnst TUroHOMETPUYECKNX HEPABEHCTB
YyebHo-meToomyeckoe nocobue / E.P. CapgpikoBa, O.B. PasymoBa - KasaHb: KasaH. yHuBep., 2013. -
69 ¢ - http://www.kpfu.ru/main_page?p_sub=13902

Cnueak A.B. MaTematmnyeckun kpyxok. 6-7 knacchl - http://ilib.mccme.ru/
AweHko W.B. MpurnaweHne Ha matematnyeckuii npasaHuk. - http:/ilib.mccme.ru/

8. MarepuanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHve gucuunnuvHbl "MeToanka peweHuns 3aga4y NoBbIWEHHON TPYOHOCTM Mo MateMaTunke”
npegnonaraeT NCNOMb30BaHNE CNeayoLero MaTepuanbHO-TEXHNYECKOro 0becneyeHus:
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

KomnbtoTepHbIl kKnacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboymx MECT CTYAEHTOB, BK/IHOYAOLWMX KOMMbIOTEPHbIN CTOM, CTYN, NEPCOHANbHbIA KOMMbLIOTEP,
NVLEH3NOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHbBIV JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNIOYEHbI K KOPNOPaTMBHON KOMMbioTepHON ceTn KDY n
HaxoOsTCs B €4MHOM OOMEHe.

YyebHo-MeToaAn4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnmnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpenoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT npon3seneHns KPYnHENWNX POCCUNCKNX YYEHBIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartener Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CreunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEeHeHNn obpa3oBaTtenbHbIX CTAHOAPTOB U BKOYaeT y4ebHukK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUMKNONEANN, CAOBapU U CPaBOYHNKN,
3aKoHO4AaTEeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeLunanbHbie Nepruoanyeckme n3gaHms n n3gaHus,
BbiNyckaemble nagatenncrsamm By30B. B HacTosuwee spems O95C ZNANIUM.COM cooTteeTtcTBYyET
BceM TpeboBaHusaM penepanbHbIX rocyAapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NEeKTPOHHO-6MbNMoTeYHol cucteme Maparennctea "MlaHb" , 4OCTYN K KOTOPOW NPenoCcTaB/eH
ctyneHTam. ObC MN3patenbcta "MlaHb" BKOYAET B cebs aNEKTPOHHbIE BEPCUMUN KHUT U3[aTENbCTBA
"IlaHb" 1 Opyrnx Beaywmux n3natenbcTB y4ebHoW nMTepartypsbl, a TakXe 9NeKTPOHHbIE BEpCUmn
nepuoanyecknx n3aaHuim no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHuTapHbiM Haykam. 9bC
N3patenbcTBa "IlaHb" obecneunBaeT LOCTYN K HAy4YHOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyeckmm n3gaHnsm no MakCrmMarbHOMy KONMMYECTBY NMPOGUIbHbBIX HanpasneHnin ¢
cobntoaeHneM BCEX aBTOPCKUX U CMEXHbIX NPaB.

1. Benas mapkepHas nocka.
2. OBepxen-npoexkTop.
Mporpamma cocTtasneHa B cootBeTcTBUM ¢ TpeboBaHnsmmn ®rOC BINO 1 y4ebHbIM nnaHoM no

HanpasneHuto 44.03.05 "Mepnarornyeckoe obpasoBaHue (C AByMS NPOCOMNSAMU NOATOTOBKM)" 1
npodounto nogrotroskn Maremaruka, nHgopmatka n UHPOPMaLNOHHbBIE TEXHONOTUN .
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(c oBymsa npocprnsamm NOAroTOBKM); AOLEHT, K.H. (BoueHT) Pasymosa O.B. , 3aBegytowwmii kadpenpoit, o.H. (npodeccop) Wakmposa J1.P.

ABTOpP(bI):
WWaknposa J1.P.
Pasymosa O.B.

PeueH3eHT(bl):
KnHgep M.U.
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