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Mporpammy ouvcumnnuHbl paspaboTtan(a)(v1) OoueHT, K.H. (noueHT) Pasymosa O.B. Kadbeapa teopun
N TEXHONOrNI NpenoaaBaHns MaTemMaTuk 1 MHPOPMaTUKN OTOENEeHVe negarormnyeckoro
obpasosaHus , Olga.Razumova@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

B ocHoBy nayyeHuns kypca "Metoauka peweHns 3anay noBblWEHHON TPYOHOCTM NO MatemaTuke"”
NONOXeH NPUHUMN eANHCTBA oYHOAMEHTaNIbHOCTM N NPOJPECCUOoHaNbHOW HaNpPaBneHHOCTH
00y4eHUsi Kak MeToan4ecKuii NPUHLUMN 0By4YeHUs yYnTens MateMaTku B By3e.

Llenn nayyeHns gaHHoro Kypca:

1) yrnybneHue v paclumpeHne 3HaHUiA CTyAeHTOB O MateMaTuyecknx 3aaadax, OCHOBHbIX aTanax,
MeToOax 1 npuemMax ux pelleHus;

2) hyHOaMeHTann3aumsa MeToAM4eCcKo NoAroTOBKM By aylumx y4ntTenei K MCnonb30BaHUo
HecTaHL4APTHbIX 3afay B npouecce 0by4yeHns MaTeMaTuKe B LKOIbHOM KypCe.

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

2. MecTo AMcUMNNUHBI B CTPYKTYpe OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHoro o6pasosaHus

JaHHas yyebHas oncumnnnHa BktodeHa B pasgen " 53.0B.9 MNpodeccrnoHanbHbIin" 0CHOBHOW
obpaszoBartenbHoit nporpamMmbl 050100.62 MNeparornyeckoe obpa3oBaHNe N OTHOCUTCS K
avcumnnnHam no Beibopy. OcBamBaeTcs Ha 4 Kypce, 8 ceMecTp.

LaHHas yyebHas aucumunnnHa BkntodeHa B pasaen " b3.4B.9 MNpodeccrnoHanbHbIA" 1 OTHOCUTCS K
ovcumnnnHam no Bblbopy. OcBanBaeTcst Ha 4 kypce ( 8 cemecTp).

Kypc no Bbibopy "MeToanka peleHns 3anay NnoBbIlWEHHON TPyAHOCTU MO MateMaTuke"
npeaHasHayYeH ans CTyAeHTOB BbICWMX y4eOHbIX 3aBeAEHMI, aKTVBHO YBNEKAIOLWMXCS NMONCKOM
crnoco6oB 1 METOL0B PELIEHNS MaTEMATMYECKNX 3a4a4 NOBbIWEHHOW TPYAHOCTW.

Kypc aBnseTcs norm4eckum nponosixXeHnem gucumnnmHbl "MeTtoanka pelwenuns 3agad no
3NieMeHTapHon MmaTtemaTuke".

B Kypc BXoOuT paccMoTpeHMe BONpPOCOB 06LWero xapaktepa, Kacatowmnxcst XapakTepucTmk
9BPUCTUYECKIX 1 anropUTMUYECKMX METOLIOB PELIEHNSI MaTeMaTUYeCcKX 3aaa4, a TakXe 4acTHble
BOMPOChI, BKNOYatoLMe NOUCK PeLieHnst HeCTaHaAapTHbIX 3aaa4, kak no anrebpe, Tak 1 no
reoMeTpum.

3. KomneteHuuu obyuarowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopynsi

B pesynbTate 0CBOEHUS AMCLMNANHBI (QOPMUPYIOTCS CNeayoWwme KOMNEeTEHUNN:

Pacwmndpposka
npuobpetaemon KoMNeTeHLUn
crnocobeH noHmmaTb yHI/IBepcaJ'IbeII7I XapakTep 3aKOHOB JIOrMKu
MaTteMaTtn4eckumnx paccyx,ueHVlVl, NX NPUMEHUNMOCTDb B
pa3nnyHbIX obnacTsix 4enoBeyYecKow OeATENbHOCTU, PO/Ib N

Lncpp komneteHUUN

CliK-10 MEeCTO MaTteMaTukm B CUCTEME HaykK, 3Ha4YeHne mMaTeMatn4yeckom
(I'IpOd)eCCI/IOHaFIbeIe Haykun Ons peweHnsa 3anad, BO3HMKaKWnMX B TEOPUN U
KOMI'IeTeHLI,I/II/I) npakTuke, o6meKyanypHoe 3Ha4YeHne MmatemMaTuku, snageet

OCHOBHbIMW MONOXEHNAMU NCTOPUM PA3BUTUA MaATEMATUKN,
3BONKOLUMN MaTEMATUYECKUX NOEn N KOHUEeNUusamm
COBpPEMEHHOWN MaTemMaTUyeCcKomn Haykun

KETPOHHBH
B_EPCHTET
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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 pe3ynbTarte 0oCBOEHNA OUCUNMIINHDBI CTYOEHT:

CTYJJ.GHT OOnXeH OeEMOHCTPUpPOBaTb CnocobHOCTb 1 FOTOBHOCTb

B pe3ynbTarte oCBOEHNA OUCUUMNINHDBI CTYOEHT OO/TXEH OEMOHCTPMpPOBATb CcnocobHOCTb U
FOTOBHOCTb:

- IPUMEHATb pa3/indyHble MaTteMaTndeckmne MeToabl K peleHnoO HeCTaHOapTHbIX anre6pa|/|quK|/|x,
nnaHNMMETpPpUHeCKnX n ctepeomMeTpnyeckmnx 3anas,;

- ObITb COPMEHTMPOBAHHBIM HA MOUCKM KPACKBbIX, N3SILLHBIX PEWEeHN MaTeMaTUYeCKmX 3aad, 4To, B
CBOIO 04epeb, CNOCOOCTBYET 3CTETUHECKOMY BOCMMTAHMIO M MOBbLIWEHUIO MAaTEMATNYECKON
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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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.
Maremartnyeckne
3agayn u MeTofbl Ux
pelweHns. dtansbl
pelweHns 3anayw. TBOpYecKoe
1. [9BpUcTnyeckne metoabl| 8 1 2 0 0 3afaHue
pelweHns 3anayw.
Anroputmuyeckue
METOObl peweHns
3agayw.

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
ypaBHEHWUIA.

NMMCbMEHHas
8 2,3 2 0 4 paboTta

MMCbMEHHas
4,5 2 0 4 paboTta

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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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.

NMMCbMEHHas
8 6,7 2 0 4 paboTta

Tema 6.
Anrebpauyeckne
HepaBeHcTBa. MeToabl
peweHuns
nppaunoHanbHbix,
nokasartesibHbiX, KOHTpONbHas
6. |norapndoMmnyeckmnx 8 8 0 0 2 paboTta
HepaBEeHCTB 1 nX
cucteM. PelweHne 3anay
NOBbIWEHHOWN TPYLOHOCTH
no paccMarpunsaemMon
Teme

Tema 7. [naHumeTpus.
7. |PeweHuve Tecta no 8 9 0 0 2
nnaHnMeTpun

Tema 8. 3apayn
MOBBIWEHHOW TPYAHOCTN
no NIaHNMETPUUN.
MeTton
IOMONHUTENbHbIX
noctpoeHuin. Meton NMCbMEHHas
8. [reomeTpryecknx 8 10 0 0 2 paboTta
npeobpasoBaHuii.
(PackpbiTye cywHocTr
MeToLoB; pa3bop
NpVYMepoB C
NpPUMEHeHeM METO0B)

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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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'cymHOCTI/lmeTouos; 8 R 2 0 2
pa3bop NpMMepoB ¢
NPUMEHEHNEM METOO0B)

NMMCbMEHHas
paboTta

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

NnMCbMEHHas

10. 8 12 0 0 2 paboTta

Tema 11. 3apauu
MOBbIWEHHOW TPYAHOCTU
no NNaHNMeTpUun.
MeTon koopAamnHar.
BekTopHbI MeTOq
11'(PaCKpbleecyu.tHocm 8 13 2 0 2
MeToLoB; pa3bop
nprMepoB C
NPYIMEHEHNEM METOA0B)

NMCbMEHHas
paboTta

Tema 12.
CrtepeomeTtpus.
‘(PeweHwne tecta no
cTepeomeTpun

Tema 13. 3apaun
MOBbIWEHHOW TPYAHOCTU
no ctepeomeTpumn
MeTon koopAamnHar.
BekTopHbIi MeTOq
13'(PaCKpbleecyu.tHocw| 8 15 2 0 2
MeToLoB; pa3bop
npr“MepoB C
NPYMEHEHNEM METOA0B)

12

NMMCbMEHHas
paboTta

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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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 16 0 0 2
CYLHOCTN METOLOB;
pa3bop NpMMepoB ¢
NPYIMEHEHNEM METOA0B)

NMMCbMEHHas
paboTta

Tema 15. 3apnauwm
MOBbILWEHHOW TPYAHOCTH
no CTepeoMeTpumn.

Meron nMCbMEeHHas

MPOEKTUPOBAHWSI.
15. (PackpbITue CYILHOCTU 8 17 2 0 2 paborta

MeToLoB; pa3bop
NprYMEpPOB C
NPUMEHeHeM MEeTO0B)

Tema 16. 3anaun
MOBbIWEHHOW TPYAHOCTN
Nno CTEPEOMETPUN.
PassepTka.
JoctpaveaHve
TeTpasgpa. (Packpbitve
16. CYWHOCTN METOLO0B; 8 18 2 0 2
pa3bop NpMMepoB ¢
NPUMEHEHNEM METOO0B)

KOHTPONbHas
paboTta

Tema . NTorosas 3a4eTt
doopma KOHTponsA : 0 0 0

NTtoro 18 0 36

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.

JNIeKLMOHHOe 3aHsiTne (2 4yaca(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.

KETPOHHBH
B_EPCHTET

PernctpaunoHHbIn HoMep 5AE
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Tema 3. 3apaum noBbILLEHHON TPYAHOCTU No TemaM: "Llenbie yuncna", "MaTtematuyeckas
MHAayKuuns", "®dyHKuunsa. UccneposaHue cpyHKUUN"

JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

Cuctematunanpyetcs v yrnybnsetcs matepuan no teme "®PyHkums. ViccnenoBaHne goyHKLMN.
[MocTpoeHme rpagomkoB qoyHKLMA"

naboparopHas pabora (4 4aca(oB)):

Ha 3aHsaTumM paccmaTtpusaetcs: 1. npyMeHeHne Teopun Lenbix YUCEN Npu peleHnn 3anay
NOBbIWEHHOW TPYAHOCTU; 2. peleHne 3a4ay NoBbllWEeHHOW TPYOHOCTU, OCHOBAHHbIX HA NpUHUUNe
MONHOW MaremMaTnyeckom NHAYKUMN; 3. pelleHne 3anady noBbllWeHHOM TPYAHOCTU Ha uccnenosaHme
N NOCTPOEHNe rpadonkKoB OYHKLNIA.

Tema 4. 3apaum NOBbILLEHHOW TPYAHOCTU NO Teme: "YpaBHEHUs1 U CUCTEMbl YpaBHEHUN'".
OcHOBHble MeTOObl peLleHUsi ypaBHEeHU U cUCTeM ypaBHeHUN. HectaHpapTHble noaxoabl K
peLleHUo ypaBHEHUA N CUCTEM YPaBHEHUMN.

JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):
CuctemaTnanpyeTtcst n yrnybnsetcs matepuan no temam "YpasHeHus. CUCTEMbl ypaBHEHNIA"
naboparopHasi pabota (4 4aca(oB)):

1. PeweHune 3aaay NoBbIWEHHOW TPYAHOCTM 00WMMY METOLAMUN PELEHNS YpaBHEHMIA: 1)
1Cnonb3oBaHNe Npeobpa3oBaHuii (packpbiTue cKobok, 0cBOBOXAEHME OT 3HAMeHaTens,
npuBeaeHne NoaobHbIX YNEHOB, B3ATME (OYHKLUMIA OT 06enx YacTei 1 T.4.); 2) pas3noxeHne Ha
MHOXUTENU, T.e. Npeobpas3oBaHne ypaBHEHNS B NPON3BEAEHNE OBYX UM HECKONIbKMX MHOTO4YNIEHOB;
3) 3aMeHa nepeMeHHoW. 2. PeweHne 3a8a4 NOBbIWEHHOW TPYAHOCTM YaCTHbIMU METO4AMMU peLeHns
ypaBHeHuin: 1) MeToq pasHoCTU, 2) MeTof nepexoa K cucteme ypasHeHui, 3) MeTo BBeAeHUS
napametpa. 3. O3HakoMNeHe ¢ MeTo4aMun peWweHns nppaLmoHanbHbIX YpaBHEHUI, CPean KOTOPbIX
BbloensitoTcs obwume Metoapl: 1) Bo3BeaeHMe 0b6emnx YacTtel B OQHY U Ty Xe CTEMNEHb C
MNCNONb30BaHNEM PABHOCUIIbHOMO Nepexona; 2) MeToL 3aMeHbl MepeMEHHbIX; 3) nepexon K cucteme
paLnoHanbHbIX anredbpanyecknx ypaBHeHuin. K 4acTHbIM METO4AM peLIeHNs ppaLMoHanbHbIX
YypaBHEHUN OTHOCAT: 1) MeTo4 NPUCTANbHOIO B3rns4a, OCHOBaHHbIA HA UCMONb30BaHMM CBOWCTB
MOHOTOHHOCTW (PYHKUMN; 2) YMHOXEHME HA CONPSAXEHHOE BblpaxeHue; 3) pelleHne ypasHeHn
nyTem UCMNONb30BaHWUS rEOMETPUYECKON MHTepnpeTaunn; 4) MeTon OLEHOK U nccnegoBaHns
obnacTtu 3HaveHuin. 4. Cpeon METOLOB PeLIEHNs NoKa3aTeNbHbIX ypaBHEHWI B KypCe BblAENAOTCA
cnenyowwue: 1) npueeaeHne 0b6emx YacTtel NokasaTenbHOro ypaBHEHNS K OOHOMY 1 TOMY X€e
OCHOBaHWIO; 2) BbIHECEHME 06WEero MHOXMTENS 3a CKOOKK; 3) NpvBeLeHe NoKa3aTenbHOro
ypaBHEHMs K anrebpanyeckomy npu NoMoLLy 3aMeHbl NEPEMEHHOIA; 4) MeToL, rpynnUPOBKK; 5)
rpagouyecknii cnocob peleHns ypaBHEHWIA; 6) MCXOOS U3 ONpeneneHns norapudgma nnm Ucnonbays
norapugmmpoBaHue obeux yacteir. 5. Cpean METOOOB PELWEHUS NOrapngOMUYECKUX YpaBHEHNI
BblOENSATCS cnegyowme: 1) ncnonb3osBaHne onpeaeneHns norapugoma ¢ nepexonom K cucteme
anrebpanyecknx ypaBHEHWiA; 2) MeToL4 NOTEHUMPOBAHWS; 3) NPUBELEHNE NOraputOMUYECKOr0
ypaBHEHMWI K KBaApaTHOMY; 4) NpuBedeHNE NOrapugOMOB B YPaBHEHMM K OOHOMY 11 TOMY Xe
OCHOBaHWI0; 5) norapudpmMmpoBaHme obenx YacTtei; 6) rpadomyeckmnii cnocob peweHns
norapumMmyecknx ypaBHeHun. 6. NprumeHeHne OCHOBHbIX METOO0B PeLWeHNs CUCTEM
anrebpanyecknx ypaBHeHWiA: 1) MeTon NoACTAHOBKM; 2) METOL anredbpanyeckoro CNOXeHUs unm
MeTon NMHEeNHOro NpeobpasoBaHMs CUCTEMbI; 3) METOL 3aMEHbl MEPEMEHHDIX; 4) METOL
pasnoXeHns Ha MHOXUTenn. Ha 3aHATMAX OCyLWeCTBASETCS NCNONb30BaHNE PACCMOTPEHHbIX
METOO0B NPW pelleHnr 3a8a4 NOBbIWEHHOW CMOXHOCTH.

Tema 5. 3agauv NOBbILLEHHOW TPYAHOCTU MO TPUroHoMeTpun. TpUroHomeTpuueckue
ypaBHeHusl, HepaBeHCTBa U UX cucTeMbl. MeToabl M NPUEMbI peLueHUsi TPUrOHOMETPUYECKMUX
ypaBHeHui n ux cuctem. Metoabl U NnpMeMbl peLleHUs TPUroHOMeTpUYECKUX HePaBEHCTB U UX
cuctem.

JNIeKLMOHHOe 3aHsiTue (2 4aca(oB)):
CuctemaTnanpyertcs v yrnybnsetcs matepvan no pasgeny "TpuroHometpus".
naboparopHasi pabora (4 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

naboparopHasi pabora (2 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 (2 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 paborta (2 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)

JNIeKLMOHHOe 3aHsiTue (2 4aca(oB)):
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Ha nekunoHHOM 3aHATUN paccMaTpuBaeTCs TEOPETUYECKUIA MaTepuan rno teme "lrlomoteTns u
nonobue". AKLUEHT CTaBUTCSA Ha ONpeneneHnn 1 BolAENEHUN CBOACTB ABYX FOMOTETUYHbIX
OKPY>XHOCTEW; KOMNO3MUUW LBYX FOMOTETUIA; NPeACTaBNeHM Nofobrs KOMNo3numein roMoTeTnm u
LBUXeHusi. PaccmaTtpuBaeTcs knaccudovkaums nogobuin nnockoct. Meton nnowaaei sensetcs
04HMM 13 060C06EHHBIX METOAO0B OT Kak reOMeTprUYeckmx, Tak n anrebpanyeckux, NoCKombKy B
OCHOBE 3TOr0 MeToaa NexXnT YUCTO reoMeTpuyeckoe BuaeHve.

naboparopHas pabora (2 4aca(oB)):

Ha nabopaTopHOM 3aHSTUM paccMaTpuBalOTCS NPUMepPbl MPUMEHEHUS MEeTOA0B, PACCMOTPEHHBIX Ha
NEKLUNOHHOM 3aHSTUN.

Tema 10. 3apauv NoBbILLEHHOW TPYAHOCTM NO NnaHumeTpuun. Meton BCcriomoraresbHOW
OKpyXHocTu. MeTton reomeTprnyeckoro BuaeHus. (PackpbiTme cyLLHOCTM METOAO0B; pa3bop
npuMepoB C NpUMEeHeHUeM MeTon0B)

naboparopHasi pabora (2 yaca(oB)):

OLHUM N3 reOMETPUYECKMX METOLOB SIBNSIETCA METOL BCMIOMOraTefibHOW OKPY>XHOCTK. B ocHoBe
LAHHOrO MeToa fiexart cnenylowme Teopembl nnaHumetpun: Teopema 1. ns Toro 4tobbl B
BbIMYK/IbI/ YETLIPEXYTONbHUK MOXHO ObINIO BNMCaTh OKPYXXHOCTb, HE06X0AMMO U AOCTATOYHO, H4TOObI
CYMMbI ONIMH NPOTUBOMONOXHbBIX CTOPOH Obinv paBHbl Apyr apyry. Teopema 2. [1ns T0ro 4tobbl 0KONO
BbIMYKJ/IOrO YeThIPEXYrofbHNKA MOXHO ObiNo onucaTb OKPY>XHOCTb, HEOOXOAMMO 1 LOCTATOYHO,
4TOObI CyMMbI MPOTMBOMONOXHbIX YrnoB 6binn pasHbl 180 rpaagycam. Ha nabopaTopHOM 3aHATUN
paccMaTpuBalTCA KOHKPETHbIE MPUMEPbI MPUMEHEHKE 3TOro MeToAa Npw pelweHnn 3anad
NOBbIWEHHOW CNOXHOCTU. MeTon reoMeTprM4ecKkoro BUAEHNS OCHOBLIBAETCS HA YMEHMM "BUIOETb
reomeTpuio”. OBbIYHO, MPU PELIEHNN 3a8a4 METOLOM rEOMETPUYECKOr0 BUAEHNS HE HYXHO
NPOBOANTL HW [OMNOMHUTENbHBLIE MOCTPOEHNS, HN BbINOMHATL BbliMcneHns. Bcé ocHoBbIBaeTCS Ha
YMEHUSX BUOETb 1 CONOCTABNATb reOMETPUYECcKme PakTbl.

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

JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

MeTton KoopAMHAT U BEKTOPHbIA METOL OTHOCAT K aHaNIMTUYECKNM MeTo4aM, CaMbiM YHUBEPCabHbIM
metogam reometpun. 1. [NaBHOE NpV peLeHn reoMeTpmnyeckmx 3afay MeToaoM KoopanHar, 4Tobsbl
cucTeMa KoopamHaT ecTeCTBEHHbIM 06pa3om onpegensanach ycnoevem 3agaqu. B kypce
3NeMeHTapHO MaTeMaTnKM BblOENATCA ABa TUMa 3a4a4, pellaemMblix C NOMOLLbIO MeToaa
KoopauHart: | TN - 3aga4v Ha HaxoXAeHre 3aBUCUMOCTUN MEXY afIeMeHTaMun fgaHHom courypsi; I tmn
- 3a[a41 Ha COCTaBNEeHNe ypaBHEHNS OaHHOW COUrypbl, €Cnv N3BECTHbI XapakTepucTnieckmne
CBOWCTBA TOYEK AaHHOM dourypbl. PaccMaTpusaroTcs anropuTMbl PeLeHns NepBoro U BTOPOro TUnos
nnaHMMeTpuyYecknx 3agad. 2. BolgenatoTcs asa tmna reoMeTpuyeckmx 3agad, pelwaembix C
NMOMOLLbIO BEKTOPHOro Mmetona: | Tun - 3agaym, CBA3aHHbIe C UCNOb30BAHNEM Onepaumni CloXeH s
BEKTOPOB M YMHOXEHMNS BEKTOPA Ha 4yncno; Il Tun - 3agaym ¢ Mcnonb3oBaHMEM onepauunii
CKansipHOro YMHOXEHMS BEKTOPOB M PasnoXeHns BekTopa no 6aswucy. MNpusoantcs anroputm
peleHnsa BTOporo tuna 3anad.

naboparopHas pabora (2 4aca(oB)):

Ha nabopaTopHOM 3aHSTUM paccMaTpuBaoTCs NpUMepbl NPUMEHEHUSI METOO0B, PACCMOTPEHHbIX Ha
NEKLLIMOHHOM 3aHSTUMN.

Tema 12. CtepeomeTpus. PewieHue Tecta no crepeomeTpmm
naboparopHas pabora (2 yaca(oB)):
CTyneHTbI BbIMOMHAT TECT MO CTEPEOMETPUN

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

neKuMnoHHoe 3aHsiTne (2 yaca(os)):
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1. MeToa KoopAuHaT SIBNSIETCS CaMblM YHMBEPCanbHbIM METOAOM reoMeTpumn. HanoMuHaetcs, 4To
NPUMEHSIS METOL KOOPAMHAT, MOXHO pelaTb 3aaaqv AByX BUAoB. Bo-nepsbix, 3anasas ourypbl
ypaBHEHMSIMM 1 Bbipaxasi B KOopAnHaTax pasnnyHble reOMeTpuyecke COOTHOWEHMNS, MOXHO
NPUMEHSTb anrebpy 1 aHanu3 K pPeweHnio reoMeTPUYECKNX 3aaad, K 4oKasaTeNbCTBY TEOPEM.
Bo-BTOpbIX, NONb3ysiCb KOOPANHATAMM, MOXHO MHTEPMNPETMPOBATL YPaBHEHMNS N HEPABEHCTBA
reoMeTpuyeckn 1 Takum obpas3om NpUMeHsTb reoMeTputo k anrebpe n aHanmay. Meton koopauHaTt
NO3BONSIET KPATKO 3anncbiBaTb OOPMYMPOBKYM 3a4ad U TEOPEM U UX pelleHnsi. Paccmatpusaetcs B
KayecTBe npuMepa 3ajaya Ha NpMMeHeHne nNpuaHaka nepneHanKynspHOCTM NPSIMOA 1 NIOCKOCTMH,
KoTopas pelaeTtcst AByMs criocobamu. 2. HanoMmnHaeTcs, YTo Npu peweHnn reoMeTpuyeckn 3aaad
BEKTOPHbIM METOLOM HaCTO UCMONb3YT 3BPUCTMKM. [laeTcs knaccugomkaums aBpucTmk.

naboparopHas pabora (2 4aca(oB)):

Ha nabopaTopHOM 3aHSTUM paccMaTpuBalOTCS NPUMepPbl MPUMEHEHUS METOA0B, PACCMOTPEHHBIX Ha
NEKLNOHHOM 3aHSTUN.

Tema 14. 3apauv NoBbILLEHHOWN TPYAHOCTM NO cTepeoMeTpun. Meton BcnoMoratesfbHbIX
ceyeHun. (PackpbiTve CyLLHOCTU METOA0B; pa3bop NpMMepoB ¢ NPUMEHEHUEM METO0,0B)

naboparopHas pabora (2 4aca(oB)):

TunnyHbIMM 3a4a4amMy Ha NPUMEHEHME METOa BCMOMOraTe/bHbIX CEYEHWIA SBNSIOTCS 3aaaqn Ha
Hax0XAeHWe PaanyCcoB BMMCAHHbIX U ONMCAHHBIX WAaPOB ANs NPaBU/bHbIX NMPaMKA, KOHYCOB U T. [.
Bonbluei 4acTbio METOL CEYEHMI UTPaET POSb BCMOMOraTeNbHOIro rpacdonyeckoro npruéma,
obneryarLero pelweHne nnmn NONCK peweHns 3agadn. Ha nabopatopHoM 3aHATM
paccMaTpuBaloTCa NPUMEpPBI NPUMEHEHNS NAHHOIO MeToaa.

Tema 15. 3apaum noBbILLEHHON TPYAHOCTU NO cTepeoMeTpun. Meton NpPoOeKTUPOBaHUSI.
(PackpbiTve CyLWLHOCTU MEeTOA,0B; pa3bop NpMMepoB C NPUMEHEHMEM METOA0B)

JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

[MpoekTnpoBaHne 1 NPoBeAEHNE CEYEHNI - fBa Hambonee pacnpoCTPaHEHHbIX NpUéma, npu
MOMOLLM KOTOPbIX MPOCTPaHCTBEHHAsA 3a4aya CBOAUTCS K OOHON NN HECKOMbKUM
nNaHUMETPUYECKMM 3aa4aM. Ha 3aHAaTUKM packpbiBaeTCs CyWHOCTb MeTOAa NPOEKTUpPOoBaHus. Kak
N3BECTHO, MNP NPOEKTUPOBAHNN COXPAHSAETCS OTHOLWEHME OTPE3KOB, PACMOMOXEHHbIX HA O4HOM
NPSIMO NN HA NapannenbHbIX NPsiMbiX. VIMEHHO 3TO CBOMCTBO NPOEKTUPOBAHUS OObIYHO 1
ncnonbadyetcs. Hanbonee achbdhekTMBHO METOA MPOEKTMPOBAHNS BLICTYNAET NPY PeeHnm
reoMeTpuyYeckux 3anad, B KOTOpPbIX TpebyeTcs onpenenvTb PacCcTosHWE UK Yron Mexay
cKpewmsaowmnmMmnca npsamoiMn. B ocHoBe nexuT cnegyowee yteepxaeHue: "PacctosHne mexay
CKpeLwnBanlMMNCA NPSMbIMA PABHO PACCTOSHUIO OT TOYKKU, SBNSAOWENCS Npoekumen 0gHOM 13
JaHHbIX NPAMbIX HA NepreHanKyNApHY0 el NI0CKOCTb, A0 NPOEKLUMU OPYrov NPsSMON Ha 3Ty Xe
MNOCKOCTb". Ha NeKLMOHHOM 3aHATMM OaHHOe yTBepXaeHne noapobHO packpbiBaeTcs.

naboparopHas pabora (2 4aca(oB)):

Ha nabopaTopHOM 3aHSTUM paccMaTpuBatoTCs NpUMepbl NPUMEHEHUSI METOO0B, PACCMOTPEHHbIX Ha
NEKLLIMOHHOM 3aHSTUMN.

Tema 16. 3agaum NOBbILLEHHON TPYAHOCTU NO cTepeomeTpuun. PasBepTtka. JlocTpanBaHue
TeTpaagpa. (PackpbiTve CyLHOCTU METOA0B; pa36op NPMMEpoB C NPUMEHEHMEM METOA,0B)

JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

1. K OBYM ynOMsiHyTbIM paHee npuémam, npu noMoLLM KOTOPbIX CTepeoMeTpuyeckne 3anadm
CBOOSITCA K MNOCKUM (MPOEKTMpOBaHMe, MpoBedeHNe ceveHnii), nobasnsercs ewé oanH ?
pa3eépTtka. MeTon pa3BEPTKM 04eHb yaobeH Npu peweHnn 3agay, B KOTOpbIX TpebyeTcs HanTn
Kpatyanwmin nyTb Mexay OBYMS TO4KaMy No NOBEPXHOCTU MHOrorpaHHMKa, UMnnHapa unm KoHyca.
2. MeTton pocTtpavBaHug TeTpasapa COCTOUT B TOM, YTO paccMaTpuBaeMblil TeTpasap
LocTpavBaeTcs Ao napannenenunena, npyambl. Haue Bcero ncnonb3yeTcs cneayowmin cnocob:
yepes kaxnoe pebpo TeTpasapa NPOBOAAT NIOCKOCTb, NapaniesbHyo NPOTUBOMONOXHOMY pebpy.
Monyyatcs Tpu Napbl NapannenbHbIX NIOCKoCcTelR, obpasyowmx napannenenvnen. Pebpa ncxogHoro
TeTpasgpa SABNSTCSA guaroHansMm rpaHen nonyymeluerocsa napannenenvnena. lpv noctpoeHnn
yepTexa ny4dlle Ha4ynHaTb ¢ n3obpaxeHus napannenenunena. Ha nekUMOHHOM 3aHATUM
NPUBOLATCS NPUMEPBI C UCMONTb30BAHMEM PACCMOTPEHHbBIX METOLOB.

naboparopHasi pabora (2 4aca(oB)):

Ha nabopaTopHOM 3aHSATUM paccMaTpyBalOTCS NPUMepPbl MPUMEHEHUS MEeTOL40B, PACCMOTPEHHBIX Ha
NEKLUNOHHOM 3aHSTUN.
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4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITe/IbHOM paboTbl AUCLMUMIUHBI (MOLYNSA)

Crtpanunua 13 n3 21.

Buabl
Paspen Cemecrp| HeAaens | camocrosTensHoi Tpynoemkocts ;‘:ﬂ%’:‘;g‘;g:;ggga
AucumnnmHbl ceMecTpa pa6oTbl (B yacax) pa6oTLl
CTyAEeHTOB
Tema 1.
Marematnyeckne quaegﬁg(M)Be
3ajayun n Metoapl Ux AUTEpATYDH
pelweHns. dtansl BbLIENTH
pelweHns 3ana4qn. MeTobl JdunctaHumoHHas
. |9BpucTnyeckme metoopl| 8 1 pewenns 6 doopMa KOHTpOn4
peUIeHIA Safadit. MaremMaTtnyeckmx
Anroputmudeckue sanay, He
METOAbl peweHns ’
3ana4n. pPacCMOTPEHHbIE
Ha npeaL
CtyneHTam
'rll'gglj u?e EHaoﬂma:SyuHOCTVl npegnaraertcs OcyuwecTBnsercs
no Temam: "Llensie peLnTL PsiA ayantopHas
anena”, 3ajady Ha nposepka
- I"MaTemaTtuyeckas 8 2,3 |npuMeHeHue 7 peLleHHbIX
MHAYKLMAS", "DYHKLMS. PaCCMOTPEHHbIX MMCbMEHHO
VlccnenosaHme TEOPETNHECKIX KOHTPONbHbIX
yHKLMAM" NONOXEHWUA No 3anad.
Teme.
Tema 4. 3apauu
MOBbIWEHHOW TPYOHOCTU
no Teme: "YpaBFI)ﬂyeHI/ISI n CryneHTam 0
CUCTEMbI ypaBHEHUIA". npeanaraercs CYLLECTBNACTCH
OCHOBHble MeTobl peLTL Pl ayamTopHas
PelleHNs ypaBHEHNI 1 8 45 safa“ Ha . fposepka
- |GMCTEM YPaBHEHMIA. : npuMeHeHne PeLWeHHbIX
HecTaHpapTHble PaCCMOTPEHHbIX MMCbMEHHO
NOAXOMbI K PELIEHIIO TEOpeTNYeCKmX KOHTPONbHbIX
YPaBHEHMI 11 CUCTEM NONOXEHUR No 3ajau.
yPaBHEHUIA. Teme.
Tema 5. 3apauu
MOBbIWEHHOW TPYOHOCTU
MO TPUrOHOMETPUMN.
TpuroHomeTpuyeckme
ygaBHequ, P CtyneHTam
HEpaBEHCTBA U X npegnaraertcs OcyuwecTBnsercs
cucteMbl. MeToabl 1 peLnTL Pl ayamtopHas
npVeMbl peleHus 8 6.7 safiad Ha . nposepka
- |TpUroHOMETPIYECKNX : npUMeHeHne PeLWeHHbIX
YPABHEHWIA 1 MX CUCTEM. PaCCMOTPEHHbIX MMCbMEHHO
MeTombi M nprembl TEOPETUHECKIX KOHTPONbHbIX
pelweHYs NONOXEHWUA No 3anad.
TPUrOHOMETPUYECKUNX TEeMme.
HepaBeHCTB U UX
cuUcTeM.
PernctpaumnoHHbIii HoMep SAEKTPOHHBH
Bl VHUBEPCHTET
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Buaobi
N Paspen CemecTp Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%::):?:;Ezg;
AducumnnuHbl cemecTpa paborthbl (B yacax) pa6oTb
CTYyAOEeHTOB
Tema 6.
Anrebpaunyeckne
HepaBeHcTBa. MeToabl CrtyneHTtam
peleHns npennaraeTtcs OcyuecTtBnsercs
nppaumnoHanbHbiX, pewnTb pag, ayaomTopHas
nokasaresbHbiX, 3ajad Ha nposepka
6. [norapndomMmnyeckmnx 8 8 |npwumeHeHune 7 peLeHHbIX
HEepaBEHCTB U KX PacCMOTPEHHbIX MNCbMEHHO
cucteM. PeweHve 3anay TeopeTn4eckmx KOHTPOSbHbIX
MOBbIWEHHOW TPYLAHOCTU MONOXEHWUIA No 3anad.
Mo paccMarpusaemon TeMe.
Teme
Tema 8. 3apaun
MOBbIWEHHOW TPYLHOCTM
MO NNaHUMeTpuun. CrtyneHTam
MeTon npegnaraetcs OcyuecTtBnsiercs
LOMNOMHUTENbHbIX pewnTb pag ayomTopHas
nocTpoeHun. Metoq 3ajad Ha nposepka
8. [reomeTpuyeckmx 8 10 |npuMeHeHune 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
Mo NnaHuMeTpuun.
MeTton nonobus. Meton peLATL PsiA ayanTopras
- 3anad Ha nposepka
g, [Totlanen. (PackpsiTne 8 11 [npumeHeHne 7 eLeHHbIX
" |CYIWHOCTN METO00B; P P
Gt T
KOHTPOSbHbIX
NPUMEHEHVIEM METOA0B) NOJIOXEHWNI Mo 3apau.
Teme.
Tema 10. 3agauu
MOBbIWEHHOW TPYLHOCTM CryneHTam
MO NNaHMMeTpuu.
MeTon npeanaraetcs OcyuwecTtengercs
BCroMoraresibHon pewnts pAn aynnTopHas
10.|0KPY>XHOCTH. MeTton 8 12 safa4 Ha nposepka
IreOMeTPUYECKOro NPUMeEHeHne 7 peLeHHbIX
sz, (Packpue pacouoTperX e
CyLIHOCTN METOL08B, NONOXEHWR no 3apay
pa3bop NpnMepoB ¢ Teme '
NPUMEHEHEM METOOB) '
PerncTpaLmoHHbIii Homep PAEKTPOHHDIH
Bl VHHBEPCHTET
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Bupbl
N Paanen Cemectp| HeAeNs | camocTosirensHoi TpyaoeMkocTh 2;%%%::;?:;'2323
AucumnnnHbl pcemecrpa paboTbl (B yacax) 260ThI
CTYL,EHTOB P
Tema 11. 3agaum CryneHTam
283: ;”;ﬁ::g: Tm/ AHOCTW npegnaraeTcs OcyuwecTBnsercs
M it PEWNTb PAL, ayanTopHas
BokTOPHAIN METOR 3anai Ha nposepKa
11. P 8 13 |npumeHeHune 7 €LEeHHbIX
(PackpbiTre cywHocTtu
MeTonoB: pasbo PaCCMOTPEHHbIX NMUCbMEHHO
novMe o,ch P TeopeTn4eckmnx KOHTPOMbHbIX
P P NONOXEHNN No 3agau.
NPUMEHEHNEM METOLOB)
TEMe.
Tema 13. 3agayn CrynenTam
ﬂch;ngeggagTTpmyf oot npeanaraercs OcyuecTsnsietcs
M P punt. pewnTb psag ayanTopHas
eToq KoopauHar. sanay na A
BekTOpHbIN MeToq
13. 8 15 |npumeHeHne 7 €LlEeHHbIX
(PackpblTre CywHOCTH
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 16 |npumeHenme 7 PeLeHHbIX
c IJ.I.HOCTI./I MeTOJJ,pOB' PacCMOTPEHHBIX NVCbMEHHO
21360 HDVMMEDOB ¢ TEopeTN4ecknx KOHTPOSbHbIX
P PTP P NONOXEHNN No 3agau.
NPUMEHEHNEM METOLOB)
TEME.
Tema 15. 3anaun Crygerram
ESB(I)D'II'LeueggIagTT?/IyIf et npennaraerca OcywecTenseTcs
MeToup Pk pewnTb psin ayauTopHas
MPOEKTUPOBAHUS 3afad Ha nposepka
15 (FF’)aCK bIEI/Ie CYLHOCTH 8 17  |npuMeHeHwve 7 PeLIeHHbIX
MeTO,D,pOB' asgo PacCMOTPEHHbIX NMUCbMEHHO
npume o’ch P TeopeTn4ecKkmnx KOHTPONbHbIX
anMeﬁeHmeM METOm0B) MONOXEHWiA No 3apav.
P TEME.
Tema 16. 3agaun
MOBbIWEHHOW TPYOHOCTU CrynenTam
gg;;ee pTeKoaMeTpmm. npeanaraeTcs OcyuecTBnsieTcs
,EI.OCTpZMBéHme pewnTb pAan ayamTopHas
TeTpasgpa. (PackpbiTvie sanas Ha nposepka
16.| oy uHocTM MeTonOB: 8 18 |npumerenve 7 PEWeHHbIX
2360 novMepoB é pPaCCMOTPEHHbIX NMACbMEHHO
P P niphvep TEOPETNYECKUNX KOHTPONbHbIX
NPUMEHEHNEM METOLOB) OMOXGHUT 1O el
TEME.
NTtoro 90
PerncTtpaunoHHbii HoMep s _;;itlg,rlappcgi{l;%g
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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, MPUMEPHbIE 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 SNEKTPOHHBIA aapec npenonasaTtensi.

Tema 2. OCHOBHbIe NMOHATUA U TeOpeMbl 3IeMeHTapHOW MateMaTuku. BoinonHeHue TecTta no
OCHOBHbIM pa3paenaM 3/IieMeHTapHON MaTeMaTuKu

Tema 3. 3apaum noBbILLEHHON TPYAHOCTU NO TemaM: "Llenbie yncna", "MaTtematuyeckas
MHAayKuuns", "dyHKuunsa. UccneposaHue cpyHKUUN"

OcyuecTtBnsieTcs ayaMTopHas nposepka peleHHbIX MMCbMEHHO KOHTPOIbHbIX 3a4a4., MPUMEpPHble
BOMPOCHI:

KoHTponbHble 3anaym no temam "Llenbie yncna", "Marematmnyeckas nHoykums", "®yHKUmMS.
nccnepnosaHve yHkumn"

Tema 4. 3apaum NoBbILLEHHOW TPYAHOCTU NO Teme: "YpaBHEHUs1 U CUCTEMbl YpaBHEHUN".
OcHOBHble MeTOObl peLleHUsi ypaBHEeHUM U cucTeM ypaBHeHU. HectaHpapTHble noaxoabl K
peLlueHUo ypaBHEHUA N CUCTEM YPaBHEHUMN.

OcyuectBnseTcs ayomTopHas nposepka peLeHHbIX MMCbMEHHO KOHTPOJbHbIX 3a4a4., MPUMEPHbIe
BOMPOCHI:

KoHTponbHble 3a8a4n no Teme "YpaBHEHUS 1 CUCTEMbI YpaBHEHUA"

Tema 5. 3apaum NOBbILLEHHOW TPYAHOCTU NO TPUrOHOMETPUKN. TPUroOHOMETpUYecKme
ypaBHeHUs, HepaBeHCcTBa U ux cuctembl. MeToabl U NpueMmbl peLleHUs TPMroHoMeTpruYecKnx
ypaBHeHu U nx cuctem. Metonbl U npuemsbl peleHUsi TPUroHOMeTpUYEeCKMX HepaBeHCTB U UX
cucrtem.

OcyuectBnsieTcs ayoMTopHas Nnposepka peleHHbIX MMCbMEHHO KOHTPOIbHbIX 3a4a4., MPUMEpPHble
BOMPOCHI:

KoHTponbHble 3ana4m no pasgeny "TpuroHomeTpusa”

Tema 6. Anre6panuyeckue HepaBeHcTBa. MeTobl peLleHns MppauuoHanbHbIX, MOKa3aTe/NbHbIX,
norapmcdoMmyeckux HepaBeHCTB U Ux cucteM. PelleHne 3apay noBbILLEHHON TPYAHOCTU NO
paccmaTtpuBaeMon TeMe

OcylecTsnseTcs ayauTopHas npoBepKa peleHHbIX MMCbMEHHO KOHTPOMbHbIX 3a4ay., MPUMepHbIe
BOMPOCHI:

KoHTponbHble 3a8a4m no Teme "HepaBeHCTBA U CUCTEMbl HEPaBEHCTB"
Tema 7. NMnaHumeTtpus. PelueHue Tecta no nnaHUMeTpmuun

Tema 8. 3apaum NOBbILLEHHOW TPYAHOCTU NO NNaHUMeTpuK. MeTon, A,ONONHUTENbHbIX
noctpoeHui. Metopn, reomeTpuyeckux npeobpasoaHuit. (PackpbiTue CyLLHOCTU METOO0B;
pa36op NnpumepoB ¢ NPUMEHEHUEM METO00B)

OCYUJ.eCTBFIFIeTCH dydunTopHas rnpoeepka pelweHHbIX NMMCbMEHHO KOHTPOJIbHbIX 3ana4., NpuMepHbIe
BOMPOCHI:

KTPOHHEBH
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KoHTponbHble 3a0a4v Ha NpYMEHeHe MeTola OOMONTHUTENbHbIX MOCTPOEHU, FeOMETPUYECKIMX
npeobpas3oBaHuii.

Tema 9. 3apaum NOBbILLEHHOW TPYAHOCTM NO NnaHuMeTpun. Meton nopobus. Meton,
nnow,apnen. (PackpbiTve CyLLLHOCTU METO0B; pa36op NPUMEPOB C NPUMEHEHUEM METOA0B)

OcyuwiecTBnsieTcsl ayantopHas NpoBepKa PeleHHbIX MMCbMEHHO KOHTPOMbHbIX 3a4a4., MPYMepHble
BOMPOCHI:

KoHTponbHble 3ana4n Ha NpUMeHeHUs MeToaa Nonobus, metona naowane.

Tema 10. 3apauv NOBbILLEHHOW TPYAHOCTX NO NnaHuMeTpuu. Meton BCcriomoraresibHOW
OKpYyXHoCcTU. MeTon reomeTpuyeckoro BuaeHus. (PackpbiTue CyLLHOCTA METOL0B; pa3bop
npuMepoB C NpUMeHeHueM MeToa0B)

OcyuiecTBnseTcs ayantopHas NpoBepKa PeLeHHbIX MMCbMEHHO KOHTPONbHbIX 3a4a4., NPYMEpPHbIe
BOMPOCHI:

KOHTpOnbHbIE 3a4a4v Ha NPUMEHEHME MeTOo4a BCNOMOraTe/ibHOM OKPYXXHOCTU, MeToAa
reoMeTpu4eckoro BUAEHNS.

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

OcyluecTBnseTcs ayanTopHas NpPoBepKa PeleHHbIX MMCbMEHHO KOHTPOMbHbIX 3a4ay., MPUMEpPHbIe
BOMPOCHI:

KoHTponbHbIe 3a4a4M Ha NPUMEHEHWE METOAa KOOPAMHAT, BEKTOPHOro MeToa.
Tema 12. CtepeomeTpusi. PelneHue Tecta no crepeomMeTpmm

Tema 13. 3agaum NOBbILLEHHON TPYAHOCTU NO cTepeomeTpun. MeTon KoopauHat. BeKTopHbI
meTopn (PackpbiTMe CyLLHOCTU METOL0B; pa36op NpUMMepoB C NPUMEHEHNEM METO,0B)

OCYUJ.eCTBﬂﬂeTCFI ayounTopHas npoeepka peleHHbIX MTMCbMeHHO KOHTPOJIbHbIX 3anay., NpnMepHble
BOMpPOCHI:

KoHTponbHble 3aaaqn Ha NpUMEHeHEe MeToAa KOOPAMHAT, BEKTOPHOro MeToAa.

Tema 14. 3agaum NoBbILLEHHOW TPYAHOCTU MO cTepeomeTpumn. MeTon, BcriomoratesibHbIX
ceueHuir. (PackpbiTue CYLLLHOCTM METOLOB; pa36op NpMMEpPOB C NPUMEHEHMEM METOL0B)

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

KOHTpOHbeIe 3anaqyn Ha npunMmeHeHmne Metona BCcriomMoratesbHbIX CeYeHuni.

Tema 15. 3agaum NOBbILLEHHOM TPYAHOCTU NO cTepeomeTpun. MeTon NPOEKTUPOBaHMS.
(PackpbiTue CyLLHOCTU METOA,0B; pa36op NPMMepoB C NPUMEHEHMEM METOA0B)

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

KOHTpOJ’IbeIe 3anavyn Ha npuMeHeHne Metona nNnpoeKkTnpoBaHUA.

Tema 16. 3agaum NnoBbILLEHHOW TPYAHOCTM NO cTepeoMeTpun. PassepTka. [locTpansaHue
TeTpasppa. (PackpbiTwe CyLLHOCTM METOAO0B; pa3bop NPMMEpPOB C MPMMEHEHUEM METOA,0B)

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

KoHTponbHble 3a8a4n Ha NpUMEeHeHne passBepTky, AoCcTpanBaHns TeTpasgpa.
Tema . UToroeas doopma KOHTpons

[MprMepHble BOMpPOCHI K 3a4eTy:

|. MpMepHbIe BONPOCHI HAa 3a4eT:

1. HatypanbHble yncna. dennmocTb. MpocTble 1 cocTaBHble Yncna. Hanbonbwwnin obwmin nenvtens v
HauMeHbluee oblee KpaTHoe.

2. Llenble, pauvoHanbHble 1 geincTeutenbHble ynucna. MpoueHtbl. Moaoynb OencTBUTENBHOrO Yncna,
cTeneHb, KOPEHb, apPUGIMETNYECKUIA KOPEHb, NorapndM. CHMHYC, KOCKMHYC, TAHIEHC, KOTaHreHC
yucna (yrna). ApKCUHYC, apKKOCUHYC, apKTaHreHC, apkkOTaHreHe Yyucna.

3. Yncnosble 1 BykBEHHbIE BbipaxeHus. PaBeHCTBa M TOXOECTBa.
4. ApndgomeTnyeckast u reomeTpuyeckas nporpeccun.

KTPOHHEBH
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5. ®yHkums. Cnocobbl 3ananHnsa doyHkumm. CBoicTea coyHKUMK. MiccnenoBaHve doyHKUMW. JInHeiHas
dyHKkums. KBagpaTtnyHas dyHkums. ObpaTtHas goyHKumMs. [NokasatenbHas yHKUnS.
Norapudomnyeckas pyHkums. TpuroHomeTpuyeckmne pyHkummn. NoctpoeHne rpadonkos OyHKUWIA.

6. YpaBHeHUs 1 cuctembl ypaBHeHUN. PelweHns (KOpHW) ypaBHeHUS. PaBHOCKIIbHOCTb.

7. HepaBeHcTBa. CUCTEMbI 1 COBOKYMHOCTM HEPaBEHCTB C 0HO nepemMeHHol. [lokazaTenbcrsea
HEepPaBEHCTB.

8. TpuroHomeTpus. TpuroHoMeTpuyeckme ypasHeHNs U X cUCcTeMbl. HectaHoapTHble
TPUrOHOMETPUYECKME YPaBHEHNS.

9. Hawana aHanuaa. lNpounssogHas. [NpnMeHeHne Npon3BOOHON K MCCNen0oBaHMIO (PYHKLMIA.
[MprMeHeHne NPon3BOAHON B conamnke 1 reomeTpun. NepsoobpasHas. VIHTerpan.

10. Npsimasi Ha nnockocTu. Jlyy, oTpe3ok, nomaHas, yron. CBoicTBa BepTKabHbIX 1 CMEXHbIX
yrnos.

11. Meauana, 6uccektpuca, sbicota. CBONCTBO CepeMHHOrO NneprneHankynspa K oTpesky.
CBolicTBO BrccekTpurchl yrna.

12. TpeyronbHuk. CBONCTBA CpenHel NMH1K TpeyronbHrka. CeoicTBa paBHObepPEHHOr0
TpeyronbHuKa.

13. Bbinyknblii MHOroyronbHmkK. KBagpar, NpsMOyronbHvK, napannenorpamMm, pomMob, Tpaneums.
[MpaBunbHbIN MHOMOYronbHUK. [uaroHans.

14. OkpyXHoCTb 1 Kpyr. Paguyc, xopaa, onameTp, kacatenbHas, cekywas. Ilyra okpy>XHoCTU v
KpyroBon cekTop. LieHTpanbHbIA 1 BAINCAHHBIA Yribl.

15. [pamas 1 nnockoCTb B NpOCTpaHCcTBe. [ ByrpaHHbIn yron.
16. MHororpaHHuk. Ky6, napannenenuneq, npuama, nupamuaa.
17. UnnnHap, KoHyc, wap, cogepa.

18. PaBeHcTBO 1 nopnobue domryp. CummeTpus.

19. I'IapanneanOCTb n nepneHgnkynapHOCTb NPAMbIX K NMNOCKOCTEN. CerLLl,I/IBaI-OUJ,I/IeCFI npsmble.
Yron Mexay npsambiMn, NNOCKOCTAMN, I'IpFIMOI7I N NMNOCKOCTbIO.

20. KacaHwve. BrnmcaHHble 1 onMcaHHble ourypbl Ha NIOCKOCTM U B MpocTpaHcTee. CeveHne courypbl
MNOCKOCTbIO.

21. BenuumHa yrna. [nvHa otpeska, OKPYXHOCTM 1 Lyr OKPYXXHOCTW. MNnowanb MHOroyronbHuka,
Kpyra v Kpyrosoro cektopa. Nnowanb noBepxHOCTN 1 06bEM MHOrOrpaHHMKa, UMAnHapa, KOHyca,
wapa.

22. KoopaunHatHag npsMas. Yucnosble npoMexyTku. [lekapToBbl KOOPAMHATbLI HA NAOCKOCTU U B
npocTpaHcTee. BekTopobl.

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

24. MeToapbl peleHns nppaumoHasbHbIX YpaBHEHUA N HEPABEHCTB.

25. MeToqbl pelweHns TpUroHOMETPUYECKNX YPaBHEHUI N HEPABEHCTB N NX CUCTEM.
26. MeToapl pelweHns nokasarenbHbIX ypaBHEHUI 1 HEPABEHCTB.

27. Metoqbl pelweHns norapugoMmnyeckmx ypasHeHnn N HepaBeHCTB.

28. MeToapl peleHns NnaHNMETPUYECKNX 3a0au.

29. Metoqbl pelweHnsa cTepeoMeTpmyecknx 3agas.

Il. PeweHwne 3anay n3 npunoxeHuin:

1) 3amayn NoBbIWEHHOW TPYAHOCTM No anrebpe n Hayanam aHanuaa. Yactb |. Metoguyeckoe
noco6ue/Pasymosa O.B.I - Kazanb: TITTIY, 2009. - 115 c.

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

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

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

3) HectaHpapTHble METOLbI PEWEHNSI TPUTOHOMETPUYECKMX HEPABEHCTB Y4ebHO-MeToanyeckoe
nocobue / E.P. CapbikoBa, O.B. Pa3ymoBa. - KazaHb: KasaH. yH-1, 2013. - 69 c.

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

1. BuneHkuH, Haym SlkoBnesundy. nemeHtapHas MmatemaTuka: y4ebHoe nocobve ons
CTYOEHTOB-3a04HMKOB (PU3NKO-MaTEMATUYECKNX (PaKYNbTETOB Nefarorniyeckmx MHCTUTyTos / H. 4.
BuneHkuH, B. H. JlutBuHeHko, A. I'. Mopakosuy. - HapogomnHek: OOO"Akagemuns”, 2004. - 222 c. -
p.116.80.

2. MNaenos, Cepreit Bacunbesny. Bcs MaTematuka ons noctynarowmx B By3bl: yuebHoe nocobue / C.
B. MNaenos. - Mocksa: MIH®PA-M, 2005.7618, [1] c.: un., Tabn.; 22. - ISBN 5-16-002193-0(8 nep.),
5000.

3. 3amaum no aneMeHTapHo matematuke: nocobue ons noctynaowmx B BY3bl / P.X. Jlatbinos [n
np.]; KasaH. roc. yH-T, Yueb. LueHTp dbak. Bbl41CA. MaTemMaTnkm n kubepHeTnku.- Kasanb: [KI'Y],
2006. - 104 c.; 20. - (B nomowp abutypueHtam, Matemartuka).

7.2. JlononHuTenbHasa nuteparypa:
1. AragynnuHa . ['padpukm NoBbIWEHHON TPYAHOCTU: aNEKTUBHbIN Kypc, 9-1 knacc / . AragynnuHa //
®doH haM MBKTaM: HAy4YHO-MeToAMYeCckui XypHan. - b.Mm...- 2009. - € 5/6. - 59-63.

2. N'puropbesa N. C. Hosble 3apayn / WN. C. 'puropbesa, C. WN. Tokapes // MaTtematuka B Wwkone. -
B.M...-2004. - @ 2. - C. 68-72. - ISSN 0130-3358.

3. XpaHoe C. A. Onumnuaga Ha MatemaTnyeckoM pakynbtete MOCKOBCKOro negarornyeckoro
rocynapcteeHHoro yHusepcuteta / C. A. XpaHos [u ap. ] // Matematuka B wkone. - b.m... - 2005. - @
1.-C. 73-75. - ISSN 0130-9358.

4. Cmonskosa A. H. lNpuembl peweHuns TpuroHomeTpudecknx ypaesHeHun / A. H. Cmonsikos, I1. B.
Cesptokos // MatemaTtuka B Wwkone. - 6.M... - 2004. - @ 1. - C. 24-26. - ISSN 0130-3358.

5. Nucapesckuin . M. 3agayn no ctepeometpum. MNMpasunbHas nupamnga / 6. M. NMucapesckuin //
MaTematuka B wkone. - b.M... - 2005. - @ 3. - C. 11-15. - ISSN 0130-9358. - MpaBunbHas nupammnga.

6. lNMotanos M. K. PaccyxneHnst ¢ 4YACNOBbIMU 3HAYEHUSMU NP pelleHnn cuctem ypaesHeHuin / M. K.
MoTanos, A. B. WeBkuH // MatemaTtuka B wkone. - b.m... - 2005.7€ 3. - C. 24-29. - ISSN 0130-9358.

7. MNucapesckuin b. M. 3apayun no ctepeometpun. Tena spaweHns / b. M. lNucapesckuii //
MartemaTtuvka B WwKkone. - b.M... - 2005. - @ 4. - C. 21-24. - ISSN 0130-9358. - bubnuorp.: c. 24 (2
HasB. ).

8. Cmonskos A. H. PeweHune TpUroHOMETpUYECKNX YPaBHEHNI METOAOM 3KCTPEMabHbIX 3HA4YEHUA /
A. H. Cmonskos // MatemaTuka B wkone. - b.M... - 2005. - N 6. - C. 64-65. - ISSN 0130-3358.

9. dunoHeHko H. A. Tema "PeweHne TpeyronbHukos" B IX knacce / H. A. dunoHeHko // Matematuka
B wkone. - b.m... - 2004. - @ 1. - C. 4-6. - ISSN 0130-3358.

7.3. UHTEepHeT-pecypcChbl:

BanaowmH K.B., Pykocyes A.B., BawnbikoB B.H. MaTtemaTtuvka: yuebHoe nocobue ManaTtenbcTBo:
FOHUTW-OAHA, 2006 r. - http://www.knigafund.ru/books/122611

B.B.lMpaconos. 3agayn no nnaHumeTpuu - http://ilib.mccme.ru/

3anayv noBblWeHHOM TPy aHOCTK no reoMeTpun. Hactb Il YyebHo-meToanyeckoe nocobue / O.B.
PasymoBa. - KasaHb: KazaH. yH-T, 2012. - 112 c. - http://www.kpfu.ru/main_page?p_sub=13902

NnbuH B.A., Mo3Hsik 3.I'. AHanuTnyeckas reometpus: Y4uebHuk ons By3oB V13oatenbcTBo:
DPUBMATIINT, 2009 r. 223 c. - http://www.knigafund.ru/books/87557

MoHapwuH SA.I. Anrebpa KOMMNEKCHbIX YACEN B reOMeTpMYeckmnx 3agadax - http://ilib.mccme.ru/

PasymoBa O.B. 3anayv noBblweHHO TPYAHOCTLU Mo anrebpe 1 Havanam aHanmaa. Yacto .
MeTonnyeckoe nocobue/O.B. PasymoBall - KazaHnb: TITT1Y, 2009. - 115 c. -
http://www.kpfu.ru/main_page?p_sub=13902

CapbikoBa E.P., Pasymosa O.B. HectaHoapTHble METOAbI peweHns TUroHOMETPUYECKNX HEPABEHCTB
YuyebHo-MeToaunyeckoe nocobue / E.P. Cagpikosa, O.B. Pasymorall - KazaHb: KasaH. yrusep., 2013.
- 69 c. - http://www.kpfu.ru/main_page?p_sub=13902
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Cnueak A.B. MaTematmnyeckun kpyxok. 6-7 knacchl - http://ilib.mccme.ru/
AweHko N.B. lMNMpurnaweHune Ha matematnyeckuii npasgHuk - http://ilib.mccme.ru/

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUMIMHBI/MOAYNSA COrNacHO YTBEPX.OeHHOMY
y4yebHOMy nnaHy

OcBoeHve gucuunnuvHbl "MeToanka peweHuns 3aga4y NoBbIWEHHON TPYOHOCTM Mo MateMaTunke”
npegnonaraeT NCNOMb30BaHNE CNeayolero MaTepuanbHO-TEXHNYECKOro 0becneyeHuns:

MynbTumMeouiiHas ayoutopus, BMECTUMOCTbIO 6bonee 60 yenosek. MynbTumMeauiiHas ayantopus
COCTOUT U3 UHTErPUPOBAHHbIX UHXEHEPHbIX CUCTEM C €AMHON CUCTEMON YNpaBneHns, OCHaleHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanvu3auum noboin BUAeo 1 ayamno
NHGOPMaLMK, NONYYEHNS N Nepeaayn aNeKTPOHHbIX 4OKYMEHTOB. TUNOBas KoMnnekrauus
MyNbTUMEAVNAHOW ayANTOPUU COCTOUT U3: MyNbTUMEAMAHOrO NPOEKTOpPa, aBTOMaTU3NPOBAHHOMO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMDI, a TAKXEe MHTEPAKTMBHONM TpMbyHbI NpenoaaBsartens,
BK/IIOYAIOLWEN Ta4y-CKPUH MOHUTOP C AMaroHasnbio He MeHee 22 OI0AMOB, NEPCOHANbHbBIA KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHdoepeHL-MUKPOoH, 6ecnpoBoAHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHueM, MHTEPAENChHI
noakntouermns: USB,audio, HDMI. MHTepakTmBHas TpmbyHa npenoaaBatens SBnseTcs Kno4eBbiM
3N1EMEHTOM yNpaBNeHns, 00 bEANHSIOWMNM BCE YCTPONCTBA B EAMNHYIO CUCTEMY, U CIYXUT
NONMHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET NPOBOANTL NEKLMMW, MPAKTUYECKUE
3aHATWA, Npe3eHTaunn, BebrHapbl, KOHPEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowwmxcs B yA06HON 1 BOCTYMHOW ANS HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPEACTB 0Oy4eHMS, B TOM YMC/E C MCNONb30BAHMEM B NpoLecce 0by4yeHns BCex
KopropaTtusHbIX pecypcoB. MynbTMeoniiHas ayamTopus TakXe OCHaLeHa WMPOKOMONOCHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTEpHOE 060pYyn0OBAHMEM NMEET COOTBETCTBYIOWEE
NVLEH3MOHHOE NPOrpaMmMHoe obecneyeHue.

KomnbloTepHbIli knace, npeacrasnstowmii coboi paboyee MecTo npenogasatens U He MeHee 15
paboymx MECT CTyAEHTOB, BK/HOYAOLWMX KOMMbIOTEPHbINA CTON, CTYN, NEPCOHANbHbIA KOMMbIOTEP,
NMLLEH3NOHHOE NporpamMmmMHoe obecneyeHne. Kaxabiii KOMMbIOTEP MMEET WNPOKOMONOCHBIA OOCTYN B
ceTb VIHTepHeT. Bce KoMMbioTepbl MOAKIOYEHbI K KOPNOPATMBHOW KOMMbIOTEPHON ceTn KDY n
HaxogATcsa B €eAMHOM JOMEHe.

Y4yebHo-mMeToOmnyeckas nutepatypa ans 4aHHOW OAMCUMNAVHBI UMEETCS B HANNYUK B
3NEKTPOHHO-bMbnnoTeyHol cucteme "KHuradoHg", 4OCTYN K KOTOPOW NpeaocTaBneH CTyAeHTaM.
OnekTpPoHHO-6ubnnoTeyHas cuctema "KHuradoHa" peannayeT neranbHoOe XpaHeHue,
pacnpocTpaHeHne 1 3aWwmnTy UMEPOBOro KOHTEHTA Y4ebHO-MEeTOAMYECKON NMTepaTypbl Ansl By30B C
ycnosueM obsi3atenbHoro cobnoaeHns aBTopckmx U cMexHbix npas. KHuradoHn obecneynsaet
WNPOKWIA 3aKOHHbI [OCTYN K HE06XxoanMbIM A5 0bpa3oBaTenbHOro Npouecca N3naHusm ¢
MNCMNONb30BaHNEM NHHOBALIMOHHBIX TEXHONOMMIA 1 COOTBETCTBYET BCceM TpeboBaHmaM HoBbix PIrOC
BIMO.

MNporpamma coctaeneHa B cooTBeTCTBUM ¢ TpebosaHnamm @I OC BINO un yyebHbiM nnaHom no
HanpasneHunto 050100.62 "MNeparornyeckoe obpasosaHme” 1 Npoduo NoaArotoskn Maremaruka,
MHGPOPMATHNKA U MHCPOPMALIMOHBIE TEXHONOrMM B BUNMHIBANbLHOW TaTtapCKo-pyCcCKol cpeae .
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