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Mporpamma aucumnnuHbl "OuckpetHas matematuka"; 050100.62 Meparormyeckoe obpasoBaHme; AOLEHT, K.H. (aoueHT) KuHoep M.A.

MporpamMmy avcumnavHbl paspaboTan(a)(n) ooueHT, K.H. (aoueHT) Knnoep M.W. kadbenpa Bbicluel
MaTeMaTuKn 1 MaTemMaTM4yeckoro MoOLENMPOBaHNS OTAENEHNE Neaarornyeckoro obpasoBanHuns ,
mkinder@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

LvckpeTHas MaTemMaTvka sSiBNSieTCsl OCHOBHbIM MaTeMaTUYeCKUM annapaTtoM UHGOPMATUKN 1
BbIYUCNINTENBbHON TEXHUKN. 3HAHNE OCHOB TEOPUM MHOXECTB, anrebpbl, MaTeMaTN4YEeCKON NOrvkun u
Teopuun rpadpoB COBEPLIEHHO HEOOX0AMMO ANS hopManm3auny U KOMMbTepM3aumm pasnmyHbIX
NpUKNaaHbIX 3a4ad, a TakxXe ANs YCBOeHNS U pa3paboTkm COBPEMEHHbIX MHADOPMALIMOHHbIX
TEXHOMornin. 3aaaya Kypca CoCToUT B 03HAKOMAEHUN ByaylnX yanuTenei ¢ goyHOoaMeHTa bHbIMM
MNOHSATUSIMW AUCKPETHON MaTeMaTMKWN - COOTBETCTBUSIMU, PEKYPPEHTHBLIMU COOTHOLIEHNSIMU,
aneMeHTaMm KOMBMHaTOpMKK, anredpbl NOrMKK, a TakXe LEHTPaNbHbIX MOHSTUA U METOA0B TEOPUN
rpagooB, METOLOB NPELCTABNEHNS 1 aHaIM3a CBOMCTB Pa3NnYHbIX KNaccoB rpadooB (LepeBbeB,
nnaHapHbIX, ABYOOMNbHbIX rpadooB).

2. MecTO AMCUMNNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

JaHHas yyebHas oncumnnnHa BkodeHa B pasnen " 53.B.2 MpodgeccnoHanbHbIA" OCHOBHOM
obpaszoBartenbHoit nporpamMmbl 050100.62 Neparornyeckoe obpasoBaHNe N OTHOCUTCS K
BapuatmeHol Yyactn. OceamBaeTcs Ha 2 Kypce, 4 ceMecTp.

OucumnnnuHa "OunckpetHas maremartnka" OTHOCUTCS K BapuaTyBHOW YacTu NMpodpecCcnoHanbHoro
uukna.

[ns ocBoeHuns gucuunnuHel "OuckpetHaa matematmka” NCnonb3yTCs 3HAHUS, YMEHMS, HABbIKW,
cnocobbl AeSTENbHOCTA 1 YCTAHOBKM, NOMY4YeHHbIe 1 COOPMUPOBaHHbIE

B XO4€ N3Yy4yeHuns cnegyowmx gucunnnvi: "Martematudecknii aHanma", "Anrebpa”, "Teopus yucen"”,
""eomeTpus".

OcBoeHune faHHon gucumnnumHel "dnckpeTHas matemaTnka" aBnsetcs HeobxoaMMon OCHOBOW ANS
nocnenyooLwero n3y4eHus oucumnivH sBapmaTtuBHOM YacTtu

npodgpeccmnoHanbHOro uukna.

3. KomneteHuuu obyyatroLlerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/monynsi

B pesynbrate 0CBOEHUS AMCUMMINHBI (OOPMUPYIOTCS Cneayowme KOMNeTeHUUN:

Pacwudcpposka
npuobpetaemor KOMNETEHLUN

BnageHne 0CHOBHbIMU MONOXEHMUSAMU KNacCU4eCckmnx pasnenos

Lndop komMneTeHUUH

MK-01 .
(CI:'Ipoq?eCCI/IOHaHbeIe MateMaTn4eckoum Hayku, 6a30BbIMU noesaMmm n MmetTogamm
KOMI'IeTeHLI,I/II/I) MateMaTumkun, CUICTeMON OCHOBHbIX MaTteMaTtn4eCkmnx CTPykKTyp u

akcnomMaTn4eCckmnm MeTodom,

BnaneHve KynbTypon MatemMatmnyeckoro MbllieHuns,
NOTMYECKON 1N anropuTMMUYECKON KynbTypoi, COCOOHOCTb
NOHUMaTb OOLLYIO CTPYKTYPY MaTeMatU4eckoro 3HaHus,
CMK-02 B3aVMOCBA3b MexXay pas/iMyHbiIM/N MaTEMATUYECKUMUN

AncumnnnHamu, peann3oBbiBaTb OCHOBHbIE METOObI
MaTemMaTUYeCKnX paccyXOeHnin Ha OCHOBE 0bLWMX METOLOB
Hay4HOro MCCNefoBaHNS U OMbiTa PeWeHns y4ebHbIX U Hay4YHbIX
npobnem, cnocobHOCTb NONb30BATLCS A3bIKOM MaTEMATUKM,
KOPPEKTHO BblpaxaTb 1 apryMeHTMpoBaHO 060CHOBbLIBATb
nMerLlmecs 3HaHuns;

(npodhbeccmoHanbHble
KOMMeTeHuunn)
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PerunctpaumnoHHbiii Homep 8172 5AE
CtpaHnua 3 n3 19. il YHI:I

S OEALIK G



Mporpamma aucumnnuHbl "OuckpetHas matematuka"; 050100.62 Meparormyeckoe obpasoBaHme; AOLEHT, K.H. (aoueHT) KuHoep M.A.

Pacwmndpposka
Lincpp komnereHuyu npuobpeTaeMor KoMneTeHLUU
CnocobHOCTb NOHUMATb YHUBEPCANbHbI XapakTep 3akOHOB
CK-03 NOrMKN MaTeMaTnyecknx paccyXaeHum, nx npUMEHNMOCTb B
(NDOKOECCHOHANbHbIE pasnnyHbIX 06NaCTAX YENOBEYECKON AEATENBHOCTA, PONb U
KO?M‘IeTeHLI,I/IVI) MECTO MaTeMaThKu B CUCTEME HayK, 3Ha4YeHVe MaTteMaTn4eckom
Hayku Ons peleHns 3a4a4, BO3HUKAKWWX B TEOPUM 1
npakTuke, obLWeKyNnbTYpPHOE 3HAYEHNE MATEMATVIKM;
BnageHue mateMatmkom Kak yHUBEpCanbHbIM S3bIKOM HayKM,
CpencTBOM MOLENNPOBAHMS SBNEHWNIA N NPOLECCOB,
CI1K-04 CNocoBHOCTb NMOSIb30BaTLCS NOCTPOEHNEM MaTEMaTUYECKNX
(npodbeccmoHanbHble MOoLenen ans peweHnst NpakTn4ecknx npobnem, noHMMaTb
KOMNeTeHLmm) KpuTepumn kayecTsa MatemMaTnyeckmnx NccrnenoBaHui,
APVHLMMbI 9KCMNEPUMEHTANbHOW 1 SMMMPUYECKOW MPOBEPKU
Hay4HbIX TEOPUIA;
ClMnK-05
(NDOCOECCHOHANTbHbIE BnapneHue metogammn matemMaTnyeckoro u anropuTMMYecKoro
KOMMETEHLINM) MOJLENVPOBaHNA Npy aHanuae 3anady NpuknagHoro xapakrepa.

B pesynbrate 0CBOEHUS OUCUUMINHBLI CTYOEHT:
1. DONXEH 3HaTb:

- OCHOBHbIE npasunia KOM6I/IH8.TOpVIKI/I - npasuna CyMmbl 1 npon3eeneHns, NpuHUMN BKIKOYEHNA U
NCKNOYEeHNS, OopMynbl ANS Bbl4MCNEHNSA Ynucna pa3MeLI.I,eHI/II7I M coyeTaHum,

- Npon3BoAasiLNe PYHKLNN;
- METOLbI CYMMMPOBAaHMS,
- METOLbl PELIEHNSI PEKYPPEHTHBIX COOTHOLWEHMWIA;

- OCHOBHbIE onpeneneHnsa Teopun rpadpoB: NOHATUE CTENEHU BEPLUVHbI, MaTPULIbl CMEXHOCTU U
WHUMOEHTHOCTU, CBA3HOCTU B rpadoax;

- Teopemy diinepa 0b obxoae rpadpa, NOHATUA 3iiNnepoBa 1 raMuibTOHOBA rpada;
- CBOMCTBA OEepeBbEB; NMOHATME OCTOBHOIO rpada;

- MOHATUSA NNOCKOro 1 nnaHapHoro rpada;

- TeopeMy Jnepa 0 MHOrorpaHHuKax;

- MOHATME ABYOONbHOro rpada, Teopembl KéHura n Xonna.

2. DONIXEH yMeTb:

- peann3oBbIBaTb KNacCuyYeckme apugMeTnieckmne, TEOPEeTMKO-4UCNOBbIE N KOMOMHATOPHbIE
anropuTMbl NPV PELLEHUN NPAKTUYECKMX 3a0ay;

- OUeHMBaTb 3GEKTUBHOCTb M CNOXHOCTb anropUTMOB CUMBOJbHBIX MPeobpas3oBaHuii;

3. OONIXEH BnafeThb:

- KNacCM4eCckMMmM apmMeTMHECKUMU, TEOPETUKO-YNCNOBBIMU 1 KOMOMHATOPHBLIMK aNIrOPUTMAMU;
- OCHOBHbIMM NprYeMaMn KOMOMHATOPHOro aHanmaa;

- HaBblKaMW NMOCTPOEHUS ONCKPETHbIX MOAeNen Npu peweHnn npogoeccnoHanbHblX 3anaud.

NPUMEHATb NONYy4YEeHHble 3HaHNA 014 NCCnenoBaHnAa U pelleHnya 3anad B yqe6Ho-npaKT|/|quK0|7|
OEeATENbHOCTN YHUTENA MaTeMaTukn.

4. CTpyKTypa u cogepxaHve AUCLUMNIUHBI/ Moayns
Obwas TpyooemMKoCTb AMCLMMNANHBI COCTaBNsieT 5 3a4eTHbIX(ble) eanHmu(bl) 180 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONS AUCLMMINHBI 9K3aMeH B 4 cemecTpe.

PernctpaumoHHbin Homep 8172
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CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6annos, ntorosas oopma KoHTpons - B 50 6annos. MnHuManbHoe KONM4YeCcTBO AN8 foMycKa K 3a4eTy

28 6annos.

86 bannos 1 bonee - "oTANYHO" (OTN.);
71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynosnetBoputenbHo" (yaooB.);
54 6anna n MeHee - "HeyIOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKTypa u coaepxaHue ayauTopHon paboTbl Mo aucuunanHe/ MOAYno

TemaTtnyecknn nnaH gUCUUNIAUHbI/MOAYNS

Paspen
AducunnnuHol/
Monayns

CemecTp

Henens
cemecTtpa

Bugabl n yachbl
ayauTopHOM paborThbl,
MX TPYAO0EMKOCTb
(B wacax)

Nekuun

MpakTnyeckmne
3aHATUA

Na6opatopHble
paborbl

Tekywime coopmbl
KOHTpons

Tema 1. BeeneHue.
PekyppeHTHble
COOTHOLWeHNS. 3aaada
. |0 XaHoMCcKMX HaLLHSX 1
ee pa3HOBUOHOCTMW.
3agaya o paspesaHumn
MNOCKOCTMW.

JOoMallHee
3agaHne

Tema 2. 3apgaya
dunboHayumn. Popmyna
BuHe-MyaBpa. Yucna
dunboHayumn n nx
ceoncTBa. OnHOPOLHbIE
NVHENHbIE

" |PEKYPPEHTHbIE
COOTHOLIEHMS.
XapakTepucTunyeckoe
ypaBHeHune. Cny4an
NPOCTbIX KOPHEN.

JomMallHee
3agaHune

Tema 3. JlnuHelHble
PEKYPPEHTHbIE
COOTHOLWEHMS.
XapaktepucTunyeckoe

" lypaBHEHME C KpaTHbIMU
KOPHSMU.
HeonHopogHble
yPaBHEHUSI.

JomalHee
3adaHune

Tema 4. KoHeyHble
CyMMbl. PekypcurBHoe
BbIYNCNIEHNE CYMM.

. |CTeneHHble CyMMbI
HaTypanbHbIX Yucern.
MeToabl
CYMMUPOBAHWS.

JomMallHee
3agaHune

PernctpaumoHHbin Homep 8172
CtpaHnua 5 ns 19.
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paboThbl,

MX TPYAO0EMKOCTb
(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyecknellaboparopHbie
paborbl

3aHATUA

Tema 5. lNpounssoasime
PYHKLUNU N
doopManbHble
CTeneHHble pAabl.
Mpumepsbl

" [anemeHTapHbIX
NpPoOn3BOAALWNX
doyHkumin. Jenctems
Han goopManbHbIMU
panamu.

JomalHee
3adaHune

Tema 6. Npounssoaswas
doyHKLUMS ons
nocnenoBaTesibHOCTU
ymcen drboHaYum.

. |PeweHne nuHemnHbIx
PEKYPPEHTHbIX
YPaBHEHWIA C NOMOLLbIO
NpPOM3BOOAWNX
QOYHKLUUNA.

JomMallHee
3agaHune

Tema 7. Yncna
KaTtanaHna.
MNpounssoaswas
yHKUMS 1 obwas
doopmyna ons ymncen

" [Katanana. BbiBopg,
NPOCTbIX PEKYPPEHTHbIX
COOTHOWEHWn ons
nogc4yeTa ymcen
KaTtanaHna.

JomalHee
3adaHune

Tewma 8.
KomburHatopuka.
[MpaBuna cymmbl 1
NPOV3BELEHNS.

. (MpyHLKMN BKNKOYEHUS 1
ncknoveHns. 3agaya o
Hecrnopsakax.
PekyppeHTHas
doopMmyna dunnepa.

JomMallHee
3agaHune

Tema 9. OcHOBHble
KOMOMHaTOpPHblE
KOHdpurypaumm:
pa3melleHmns,

. [nepecTaHoBKN,
nepecTtaHoBKWU C
NOBTOPEHNSAMU,
co4yeTaHus, codeTaHns
C NOBTOPEHUSAMMW.

JomMallHee
3adaHune

KETPOHHBH
EEPCHTET
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb
(B wacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyecknellaboparopHbie

3aHATUA pa60Tu

10.

Tema 10. PasbueHns
yucen. Wapbl n
neperoponku. Yucno
co4yeTaHun ¢
NMOBTOPEHUSAMM
crieumanbHoro tmna.

JomalHee
3adaHune

11.

Tema 11.
BuHommnanbHble
TOXOecTBa. TOXOeCTBO
Kowwn. KombuHatopHble
1 OBMHOMUMANbHbIE
JokasaTtenbcrsa
TOXIECTB.
JlokasaTenbcTBO
KOMOMHATOPHBbIX
TOXIOECTB MeToaamm
maTemMaTn4yeckoro
aHanuaa.

JomMallHee
3agaHune

12

Tema 12. Yucna
CTtupnuHra nepsoro n
BTOPOro poja.

"IKombuHaTopHas

NHTepnpeTaums Yucen
CtupnuHra.

JomallHee
3adaHune

13.

Tema 13. SnemeHThl
Teopun rpadgos.
OCHOBHbIE NMOHATUSA
Teopun rpados.
Cnocobbl 3a0aHns
rpacpa. 1somopconam

rpagoos.

JomMallHee
3agaHune

14.

Tema 14. CteneHb
BEPLWMHbI 1 NeMMA O
pyKOMnoXaTusix.
O6xoabl, NyTN 1
mMapuwpyTbl. Linkn,
npocTtas uenb. CBA3HblE
rpagobl, CBA3HbIE
KOMMOHEHTHbI.
JloctaToyHble ycnosus
CBSI3HOCTU rpada.

JomallHee
3adaHune

15.

Tema 15. Oiineposbl
rpadobl. Kputepnin
anepoBoCTU rpagoa.
["aMnbTOHOBBI rpadobl.
Teopema Hupaka.

JomMallHee
3agaHune

16.

Tema 16. [1BynonbHble
rpadobl. Teopema
Kenura. BonHoson
npouecc. Obxon rpaga
B WWPWUHY 1 B rNyOUHYy.

JomauHee
3adaHune
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Mporpamma aucumnnuHbl "OuckpetHas matematuka"; 050100.62 Meparormyeckoe obpasoBaHme; AOLEHT, K.H. (aoueHT) KuHoep M.A.

Buabl v yachbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;”b'/ Cemectp ceMecTpa (B yacax) KOHTpOns
Nek ImI'IpaKTW-lecm/leJ1a60pa1'op|-||>|e
u 3aHATUSA paﬁoTbI

Tema 17. [epesbsa n

neca. PasnuyHble nomauHee
17.|xapakTepucTunkm 4 2 2 0 2 3apaHve

nepesa. Kapkac

nepesa. LleHTp oepesa.

Tema 18. [NnaHapHble

rpadbl. Teopema

oinnepa o NNockmx
18 |CBABHDBIX yKnaakax. 4 5 5 0 5 2:;:?:: ©

‘IHennaHapHoCTb

HEeKOTOpbIX rpadooB.

Kputepuin

nnaHapHOCTN.

Tema . NIToroeas 9K3ameH

4 0 0 0
doopma KOHTpOns
Ntoro 36 0 36

4.2 CopepxaHvue oUCLUMNUHDI

Tema 1. BBepeHue. PekyppeHTHble COOTHOLLIEHUS. 3aaadya 0 XaHOMCKMX balLHAX U ee
pa3HoBMAHOCTU. 3afaya o pa3pe3aHun N10OCKOCTM.

NeKuMoHHoe 3aHsiThe (2 yaca(os)):

MoHATME O PEKYPPEHTHBIX COOTHOWEHMSX. PeleHne 3aaa4m o XxaHoMCKnx balHsx u ee
PasHOBMOHOCTW. 3ada4ya 0 pa3pe3aHni NNocKoCTU. PelleHne NpocTeiwmx pekyppeHTHbIX
COOTHOLEHNI METOAOM MaTEMATUYECKOM UHOYKLIMN.

naboparopHas pabora (2 4aca(oB)):

MeTon MaTemMaTn4eCcKom NHOYKUNWN. PeweHne I'IpOCTeI7ILI.IVIX PEKYPPEHTHbIX COOTHOWEHMI. 3a8a4a o
pa36|/|ean/| NAOCKOCTU NPAMbIMU, OKPYXHOCTAMMW. 3anada o nogcyeTte HeOorpaHM4eHHbIX N
OrpaHN4YeHHbIX yacten pa36v|eH|/|;|.

Tema 2. 3apaya duboHauyumn. dDopmyna buHe-Myaspa. YUncna dmboHayum n nx CBOMCTBA.
OnHopoaHble NUHENHbIE PEKYPPEHTHbIE COOTHOLLIEHUSA. XapaKTepucTuyeckoe ypaBHeHue.
Cnyyan npocTbiX KOPHEN.

JIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

PeweHune 3apayn duboHavun. BeiBon doopmMynbl BruHe. PelueHne nMHeHbIX 04HOPOAHBIX
PEKYPPEHTHbBIX yPaBHEHWI BTOPOro nopsiaka. Xapakrepuctuiyeckoe ypasHeHne. Onpegenutenb
BaHnoepmoHpa. PeweHne pekyppeHTHbIX ypaBHEHUI nopsaka n.

naboparopHas pabora (2 4aca(oB)):

PelueHve NMHENHbIX 0HOPOAHbIX PEKYPPEHTHbIX YpaBHEHUN. XapaKTepucTUYecKoe ypaBHEHNE C
MPOCTLIMU KOPHSAMMN.

Tewma 3. JInHerHble peKyppeHTHble COOTHOLLUEeHUSA. XapakTepucTtuyeckoe ypaBHeHue ¢
KpaTHbIMU KOPHAMU. HeogHOpPOOHbIE YpaBHEHUSI.

JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

PeweHune nuHeiHbIX 0AHOPOLHbBIX PEKYPPEHTHbBIX YpaBHEHWIA. XapakTepUCTUHECKOE YPaBHEHWE C
KpaTHbIMM KopHaMu. Obwasa oopMyna peleHnst PpEKYPPEHTHOrO ypaBHEHUS nopsaka n.

naboparopHasi paborta (2 4aca(oB)):

PeweHne nnHeHbIX 04HOPOLHbBIX PEKYPPEHTHbBIX YpaBHEHWIA. XapakTepUCTUHECKOE YPaBHEHWNE C
KpaTHbIMU KOPHSMU.

Tema 4. KoHeuHble cyMMbl. PeKypCuBHOE BblUMCNEHUE CYMM. CreneHHble CYMMbI HaTypasibHbIX
yucen. Metoabl CyMMUpPOBaHUS.
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NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

PasnuyHblie MeToabl CymMmMumpoBaHus. PeKprMﬂ n ee npnMmeHeHne ansd nogcyerta CTterneHHblIX CyMM
HaTypalbHbIX HXUCEI.

naboparopHasi pabora (2 yaca(oB)):
PeweHune 3a0ay Ha NoacyeT pasfMyHbIX KOHEYHbIX CYMM.

Tewma 5. lNpounssoasime pyHKUUN U chopmanbHblie cTeneHHble psabl. Mpumepbl
3aneMeHTapHbIX NPon3BoAALLNX OYHKUMNA. [encTBus Han chopManbHbIMU pAOaMu.

JNIeKLMOHHOe 3aHsiTne (2 4aca(os)):

[Mpownssoasime yHKUnN. PopmanbHble CTENEHHbIe psaabl. [TpuMepbl SnemMeHTapHbIX NPON3BOOSALWMX
doyHKunn. PasnoxeHve B pan Tennopa aneMeHTapHbIX QOYHKLNIA 1 ero CBA3b C NPOU3BOASALNMUN
pyHKUMAMN.

naboparopHas pabora (2 4aca(oB)):
PeweHne 3anay Ha BblYUCNEHNE 3NEMEHTAPHbIX MPOU3BOASAWMX OYHKLNIA.

Tema 6. NMpounssopsLas oyHKLMSA ONsA nocnepoBareNbHOCTU uncen dPnboHayum. PelueHune
NUHEWHbIX PeKYPPEHTHbIX ypaBHEHUN C MOMOLLLbIO NPOU3BOAALLUX PYHKLUNA.

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

MponsBoaswas yHKLUUs nocnenosaTenbHoOCTy yucen dunboHavum. PyHKUMOHANBHOE YpaBHEHNE
L5 Npou3BoasLen oyHKUMK. PeweHne NMHERHbIX PEKYPPEHTHBIX YPABHEHWUIA C MOMOLLbIO
LPOBOHO-paLMOHaNbHbIX MPOU3BOASLMX PYHKLNIA.

naboparopHasi pabora (2 4aca(oB)):
PelweHne nvHenHbIX peKyppeHTHbIX YPaBHEHNA C MOMOLLbIO annapara npon3Boasmx OYHKLUNIA.

Tema 7. YUucna KaranaHa. NMpounssoasias ¢pyHKUmMs u obutas coopmyna ans umcen KaranaHa.
BbiBOO, NpPOCTbLIX peKyppeHTHbIX COOTHOLLEeHUN ANnsa noacyerta ymcen KaranaHa.

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

Yucna KatanaHa n nx pasnuyHble nHTepnpetaummn. Npomnssoaswas qyHKUMS NocnenoBaTenbHOCTM
yncen KatanaHa. BeiBon obuiei goopmynbl ans ymcen Karanana.

naboparopHasi pabora (2 yaca(oB)):
Yucna KaTtanaHa. PeleHne pekyppeHTHbIX ypaBHEHWUIA Onsi nocnenoBaTenbHocTen Tuna KatanaHa.

Tema 8. KombuHatopuka. MpaBuna cymmbl u nponsseneHus. MpuHUMN BKIKYEHUS U
ucknyeHus. 3apava o becnopsinkax. PekyppeHTHas cdoopmyna dunepa.

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

OCHOBHble MOHSATUS KOMBMHaTOPUKK. MNpaBuna cyMmbl 1 npounsseaeHns. NPUHUMN BKIOYEHUS 1
ncknoveHuns. 3agada o 6ecnopsigkax. AcumnroTmnyeckas popmyna. PekypcuBHoe foka3aTeNnbCTBO
doopmynbl Sinnepa. becnopsaakyn Ha MHOXeCTBax C 3a4aHHOM YMCIIOM COBNaaeHuWiA.

naboparopHas pabora (2 4aca(oB)):

PeweHune 3anay Ha MeToA BKIIOYEHUS U UCKNOYEHUS. BbiBoa doopMynbl Ans doyHKUMm diinepa
noacyeTa yncna B3avMHO NPOCTbIX YNCES, He MPEeBOCXOAAWMX Ynucna n.

Tema 9. OCHOBHble KOMOUHATOPHbIE KOHCGOUTYypaLUN: pa3MeLLLeHUs1, NepecTaHOBKM,
nepecTaHOBKM C NOBTOPEHUSIMU, COYETAHUS, COYETaHUsI C MOBTOPEHUSIMM.

JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

OCHOBHbIE KOMBMHATOPHbIE KOHGOMIypaLmmn: pasMeLleHns, NepecTaHoBKN, NEPECTAHOBKY C
NOBTOPEHMSAMU, COYETAHNS, COYETAHUS C NOBTOPeHNSaMM. MNpumepsl. MpocTeiwmne cBONCTBA.

naboparopHas pabora (2 4aca(oB)):
PeweHune 3anay Ha OCHOBHblE KOMOMHATOPHbIE KOHAPUTypaLWK.

Tema 10. Pa3bueHus uncen. LLlapbl n neperopoaku. Uucno coyetaHUn ¢ NOBTOPEHUSIMU
crieuuanbHOro Tmna.

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

PasbreHne HaTypanbHbIX YCeN B CyMMy K MONOXMTENbHbIX cnaraemblx. PasbueHune HatypanbHbIX
yucen B cymmy k HeoTpuuaTenbHbIX cnaraemblx. aes wapos n neperoponok. CoyetaHus ¢
NOBTOPEHMSIMUA.

naboparopHasi pabora (2 4aca(oB)):
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PeweHne 3apay Ha pa3bueHne HaTypanbHbix Ynucen. Co4yeTaHusi ¢ NOBTOPEHUSIMU.

Tema 11. BuHoMmanbHbie ToXxaecTBa. ToxaectBo Kowun. KombuHatopHble n GBUHOMUanbHble
[oKa3saTenbcTBa TOXAecTB. Jloka3areNbCcTBO KOMOMHATOPHbIX TOXAECTB METOAaMN
MatemaTuyecKoro aHanusa.

NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

BrHom HbloToHa. CBoicTBa BUHOMMANbHBIX KO3MULMEHTOB. BUHOMMAaNbHbIE TOXAECTBA.
Toxpectso Kown. KombuHaTopHble 1 BMHOMManbHbIE AoKa3aTenbcTea ToxaecTs. [JokasaTensCcTBo
KOMOMHATOPHbIX TOXAECTB METOAAMY MAaTEMATUYECKOrO aHanmaa.

naboparopHas pabora (2 4aca(oB)):

PeweHune 3apnay Ha cBoiicTBa BMHOMMANbHBLIX KO3dphMLUmMeHTOB. [lokazaTenbCTBO HUHOMUANBHBIX
TOXAECTB Pa3/IMYHbIMU METOOAMMU.

Tema 12. YUucna CtupnuHra nepsoro v sToporo pona. KombuHatopHas MHTepnpeTauus Yymcen
CtnpnuHra.

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

Yucna CtupnuHra nepsoro n BToporo poga. KombuHatopHas nitepnpetauuns yucen Ctupnmira.
Toxnpectea ong umcen CtupnuHra. Ceasb ¢ yucnamm dinepa.

naboparopHas pabora (2 4aca(oB)):

PeweHne 3apgay Ha ymucna CtupnuHra nepsoro 1 BToporo poaa. Yucna diinepa. KombuHatopHas
NHTEpnpeTauns Yncen drnepa, ux cBasdb ¢ Yncnamm CTupnuHra.

Tema 13. SnemeHTbI Teopum rpacpoB. OCHOBHbIE NOHATUA Teopum rpacdoB. Cnocobbl 3apaHus
rpacha. Usomopcpuam rpachos.

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

AnemeHTbl Teopum rpadooB. OCHOBHbIE MOHATUS Teopun rpadpos. BepuwwrHa, pebpa. CteneHb
BepWwmHbl. Pa3nuyHble cnocobbl 3apaHus rpadpa. Matpuua rpadpa. Misomopdmam rpagoos.

naboparopHasi pabora (2 4aca(oB)):

PelweHne HeCNoXHbIX 3a1a4 Ha CBOWCTBA rpadooB. BeeneHve rpadooB B pelleHve. 3anayn Ha
pasnuyHble cnocobbl 3ajaHus rpadoa. Matpuua rpada. [lokazaTenbCcTBo M3oMopdramMa HEKOTOPbIX

rpagoos.
Tema 14. CteneHb BepLUUHbI U NeMMa O pykonoxatusix. 06xonbl, Nyt u mapLupyTbl. Liukn,
npocrtas uenb. CBsi3Hble rpadobl, CBsI3Hble KOMMOHEHTbI. JLocTaTouyHble YCNOBUSA CBA3HOCTU

rpada.
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

Nemma o pykonoxatusx. Obxonbl, Nyt 1 MapwpyTsl. Linkn, npocTas uenb. CBA3HbIE rpadob,
CBSI3HbIE KOMMOHEHTbI. JlocTato4Hble yCnoBms CBS3HOCTU rpadoa.

naboparopHasi pabora (2 4aca(oB)):

HpmmeHeHme NeMMbl O pyKonoxartmnax B 3agadyax reopum rpagoos. PeweHne 3apay Ha npuMeHeHune
OOCTaTO4YHbIX yCﬂOBVIVI CBSA3HOCTU rpagoos.

Tema 15. duneposbl rpacpbl. Kputepun annepoBocTtu rpada. FaMmmnbToHOBbI rpadbl. Teopema
Adupaka.

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

drineposbl rpadobl. Kputepuii sineposocty rpada. lamMmnbToHOBLI rpadobl. Teopema [dupaka.
naboparopHas pabora (2 4aca(oB)):

PeweHne 3anay Ha NpuMeHeHNe KpuTepus annepoBoCcTy rpada. YHKypcasnbHble KpuBble. 3anaqu
Ha NpuMeHeHne Teopembl [ypaka.

Tema 16. OBynonbHble rpadbl. Teopema KeHura. BonHoson npouecc. O6xon rpaca B
LUMPUHY U B rNYyOMHY.

JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

LBynonbHble rpadgobl. Teopema Kenura. BonHosow npouecc. O6xon rpadoa B WWPWHY U B rNyOuHy.
naboparopHasi paborta (2 4aca(oB)):

PeweHwne 3anay Ha aByOoONbHbIE rpadbl.

PernctpaumoHHbin Homep 8172
Crpanunua 10 n3 19. anlt v

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

o



Mporpamma aucumnnuHbl "OuckpetHas matematuka"; 050100.62 Meparormyeckoe obpasoBaHme; AOLEHT, K.H. (aoueHT) KuHoep M.A.

Tema 17. OepeBbs u neca. PaanuyHbie xapaktepmuctukm gepesa. Kapkac gepesa. LLeHTp

nepesa.

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

Lepesbs n neca. PasnnyHble xapaktepuctukn gepesa. Kapkac (ocTtoB) nepesa. LleHTp aepesa.
MwHnManbHoOe OCTOBHOE OEPEBO.

naboparopHas pabora (2 4aca(oB)):

PeweHne 3apay Ha npuMeHeHne kputepus gepesa. [onck MMHUManbLHOro OCTOBHOIO Aepesa C
nomoubio anroputma Npuma unn Kpackana.

Tema 18. MNnaHapHble rpachbl. Teopema dnnepa o NIOCKUX CBA3HbIX YKNaaKax.
HennaHapHocTb HekoTOpbIX rpacpoB. Kputepuin nnaHapHOCTM.

JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

lMnaHapHble rpadobl. Teopema dnnepa o0 NNOCKMX CBA3HbIX yknaakax. HennaHapHOCTb rpados
[MeTepcoHa 1 nonHOro AByAonbLHOro rpada ¢ 6 sepwunHamun. Kpntepuin nnaHapHocTn KypaToBckoro

(6e3 nokasaTenbCcTBa).

naboparopHasi paborta (2 4aca(oB)):

Teopema diinepa 0 NNOCKMX CBA3HbIX yknaakax. OueHku, BbiTekaowme 13 Teopembl dnepa.
JlokasatenbCcTBO HEMNAHAPHOCTM HEKOTOPbIX rPacpoB C NOMOLLbIO OLEHOK.

4.3 CTpyKTypa 1 copgepXxaHue CaMOCTOSITeNIbHOM paboTbl AUCLUMINHBI (MOLYNISA)

CrtpaHnua 11 13 19.

Buabi
N Paspen Cemect Hepens | camocrositensHon [TpymoeMKOCTb g%%’g:y;g:;gzg;
AucumniuHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTyOEeHTOB P

Tema 1. BeepgeHue.
PekyppeHTHble
COOTHOWeEHMS. 3ajaya noaroToBska

. |0 XaHOMCcKuX HalLHSX 1 4 2 |nomMawHero 4 ggz:&;:e
ee pa3HOBMOHOCTN. 3agaHus
3afaya o paspesaHum
NAOCKOCTH.
Tema 2. 3agava
dunboHayun. Popmyna
Bune-Myaspa. Yucna
durboHay4n n nx
csovictea. OgHOpOLHbIE
NUHENHbIE 4 5 Hgﬂ;ﬂﬁeBrKg 4 JomMalHee

" [PEKyppPEeHTHbIE 3anaHus 3ajaHve
COOTHOLLEHUS.
XapaktepucTnyeckoe
ypaBHeHue. Cnyyai
NPOCTbIX KOPHEN.
Tema 3. JlnHenHble
PEKYPPEHTHbIE
COOTHOLWEHMS.

NOAroToBK

XapaktepucTnyeckoe 4 5 ﬂgﬂ a?ugerc? 4 noMallHee

" lypaBHEHMe ¢ KpaTHbIMU AN 3apaHve
KOPHAMMW.
HeonHopoaHble
ypaBHEHUS.
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Buabi
Hepens | camocTtositenbHon [TpyAoeMKoCTb
ceMecTpa paboTbl (B yacax)

CTYAEHTOB

dopMbl KOHTPONSA
CaMoCTOSAITENbHOMN
pabortbl

N Paspen

JOucumnnuHbl CemecTp

Tema 4. KoHeYHble
CyMMbl. PekypcunBHoe
BbIYNCNEHNE CYMM. noaroToBKa
4. |CTeneHHble CyMMbI 4 2 |oomalHero
HaTypanbHbIX YMCen. 3anaHus
MeToabl
CYMMUPOBAHMS.

Tema 5. Npounssoaswme
dPyHKLMN 1
doopmasnbHble

TeneHHble paabl.

crene © pAf noaroToBka

Mprmepsbl JoMallHee
4 2 mMawHer
SNEeMEHTapPHbIX AOMalliHero 4 3ajaHve

Npon3BOOSALWNX 3a0aHns
pyHKumiA. Oencrems
Ha[L doopmasnbHbIMU
psaaamu.

Tema 6. lNponssogswas
doyHKUMA ons
rnocnemnoBaTtefibHOCTU
yncen ®mnboHavuwn. rnoaroTtoBka
6. |PelweHne nnHenHbIx 4 2 JoMallHero
PEKYPPEHTHbIX 3agaHns
YPaBHEHMUIN C NOMOLLbIO
NPOV3BOOAWNX
JOYHKUWNA.
Tema 7. Yncna
KaTtanaHna.
[Mponasoaswas
CpyHKUMS 1 obwas
v doopmyna ons ymcen 4 5 Hgﬂ;ﬂﬁ:ﬁg 4 nomaliHee
" [Katanana. BbiBopg, 3anaHNs 3amaHue
NPOCTbIX PEKYPPEHTHbIX
COOTHOLWEHNN ons
rnoacyerta yucen
KaTtanaHa.

Tema 8.
KombuHatopuka.
MNpasuna cymmbl 1
npon3BeaeHus. noaroToeka
8. [MprHUKMN BKNIOYEHUS 1 4 2 |oomawHero
ncknoYeHns. 3agada o 3anaHus
becnopsiakax.
PekyppeHTHas
dhopmyna dunepa.

4 JomMallHee
3adaHune

4 JomMallHee
3agaHune

4 JomMallHee
3agaHune
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Buabl
N Pasnen Cemectp Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgz
AdvcumnnuHbl cemecTtpa paboTbl (B yacax)
CTYyAOEeHTOB pa60Tbl
Tema 9. OCHOBHblE
KOMOUMHATOpPHbIE
KOHdpurypaumu:
pasmeLeHmns, noaroToBka
9. [nepecTaHOBKM, 4 2 |oomalHero 4 QSE:FL:JMH: ©
nepecTaHoBKM C 3ajaHuns
NOBTOPEHUAMMU,
coyeTaHus, coveTaHns
C NOBTOPEHNSMU.
Tema 10. PasbueHusi
yucen. Wapbl n
10 [neperopoakm. Yucno 4 5 Hgﬂ;ﬂﬁ:ﬁs 4 nomMauwHee
coyeTaHui ¢ 3anaHns 3anaHve
NOBTOPEHNSAMM
cneumanbHoro Tmna.
Tema 11.
BuHoMmnanbHble
ToXAecTsa. ToxaecTso
Kowwn. KombuHaTopHble
1 GBHoMManbHble
11 |Bokasarenscrea 4 > Hgﬂ;ﬂggﬁg 4 nomauHee
TOXOECTB. 3ajaHve
Jokasarenbctso sanahns
KOMOMHATOPHbIX
TOXAECTB METOAAMM
Maremartmnyeckoro
aHanusa.
Tema 12. Hucna KOHTPONbHAas 5 KOHTPONbHas
CTtupnuHra nepeoro u pa6ota pa6oTa
1o [BTOPOrO popa. 4 5
Kom6uHaTopHas NOAroTOBKA nomawHee
NHTeprpeTaumns Jncen AOMalUHEro 2 3anaHune
CtupnuHra. 3aaaHnA
Tema 13. OnemeHThbI
Teopun rpadoos.
OcCHOBHbIE NOHATUSA noaroToBska
13.|Teopun rpadoos. 4 2 |oomalwHero 4 fomalliHee
Cnocobbl 3apaHns 3afaHns sanahne
rpadpa. 1lsomopdpuam
rpagoos.
Tema 14. CteneHb
BEPLMWHbI 1 IEMMA O
pyKonoXxaTusx.
O6xoabl, NyTN 1
14 [MapPWPyTHI. Linkn, 4 5 Hgﬂra(zuTgeBrKg 4 JomaliHee
npoctas uenb. CBSA3HbIE sanaHms 3ajaHve
rpadobl, CBA3HbIE
KOMMOHEHTBI.
JloctaTo4Hble ycnosus
CBA3HOCTU rpadgoa.
PeructpaumnoHHbIi Homep 8172 OBAEKTPOHHEH
Bl VHUBEPCHTET
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Buabl
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgs
AucumninHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
Tema 15. Sinepossl
rpadobl. Kputepuin noaroToBKa
15.|ainepoBocTy rpada. 4 2 |oomalHero 4 QSE:FL:JMH: ©
[aMUNbTOHOBLI rpadobl. 3agaHus
Teopema Oupaka.
Tema 16. [1BynonbHble
rpadbl. Teopema noarotoBka
16.|KeHura. BonHoBow 4 2 |oomMawHero 4 22;:;”;:6
npouecc. Obxoa rpada 3a4aHns
B WWPWUHY 1 B rNyOUHYy.
Tema 17. [lepesbsa n
neca. PasnunyHble noaroToBKa
17.|xapakTepucTunkm 4 2 |oomawHero 4 ggz:g;; ©
nepesa. Kapkac 3ajaHuns
nepesa. LleHTp oepesa.
Tema 18. NnaHapHble
rpadbl. Teopema
drnepa 0 NAOCKUX
18 |CBA3HBIX yKnaakax. 4 5 Hgﬂ;ﬂﬁgﬁg 4 JoMallHee
‘IHennaHapHOCTb sananHms 3ajaHuve
HEeKOTOpPbIX rpadooB.
Kputepwuin
nnaHapHOCTN.
Ntoro 72

5. O6bpa3oBartenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHus

TpanuunoHHbIe NEKLMOHHbIE 1 NabopaTopHbIE 3aHATUS, UHTEPAKTMBHbIE (OOPMbI 0By4eHUs C
NOMOLLbIO KOMMbIOTEPHOW crucTeMbl Maple, B oopMe aBpucTudeckoi becenpl 1 ANCKYCCUW,

TexHoiormn MoaynbHoOro O6y‘-IeHVIFI, NPOEeKTHasA OeATeNbHOCTb.

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboTbl CTYAEHTOB

Tema 1. BBejeHue. PeKyppeHTHble COOTHOLLEeHUsl. 3aaya 0 XaHOMCKUX GalLHsX U ee
pa3HOBMAHOCTU. 3apaya o0 paspe3aHnuy MIOCKOCTH.

noMalHee 3afnaHue , NpUMepHbIe BOMPOCHI:

BeeneHve. MeTtoaga mateMatnyeckon nHOykKunn. MoHsTe pekyppeHTHOro COOTHOWEHUS. 3adada o
XaHOMCKUX BallHAX 1 ee pasHOBUAHOCTU. 3a4aqa 0 paspesaHni NIOCKOCTM NPSAMbIMA 1
OKPYXXHOCTSMU. 3a4a4n Ha NOACHET KONMYECTBA OrpaHUYeHHbIX 1 HEOrPaHUYEHHbIX YacTei
pa3bneHns.

Tema 2. 3apaya ®PuboHayumn. dDopmyna BuHe-Myaspa. Uncna dmboHayum n ux CBOMCTBA.
OnHopoaHble NUHENHbIE PEKYPPEHTHbIE COOTHOLLIEHUSA. XapaKTepucTuyeckoe ypaBHeHue.
Cnyyan npocTbiX KOPHEN.

JOoMallHee 3aaHune , npuMepHblie BOMNPOChHI:

3apavya dPuboHayyn. Yucna dunboHayym v nx ceonctea. JokasarenbCcTBo TOXOECTB AN Yncen
dunboHaywun. OQHOPOLHBIE NTMHEHBIE PEKYPPEHTHBIE COOTHOLLEHUS BTOPOrO NopsiaKa.
XapakTtepucTnyeckoe ypaBHeHue. Cnydar npocTbiX KOPHEN.

Tewma 3. JInHerHble peKyppeHTHble COOTHOLLUEeHUSA. XapakTepucTtuyeckoe ypasHeHue ¢
KpaTHbIMU KOpHAMU. HeoaHOpOOHbIE YpaBHEHUSI.
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noMalHee 3afaHne , NpUMeEpPHbIE BOMPOCHI:

NnHeHble PeKypPPEHTHBIE COOTHOLWEHUS. XapakTepucTMYeCKoe ypaBHEHME C KPaTHbIMU KOPHSMMU.
Obwas popmyna peeHns. PeleHne HeogHOPOAHbIX YPABHEHWIA.

Tema 4. KOHeYHble CYMMbI. PEKprVIBHoe BblYUCleHune CymMmmM. CreneHHble CYMMbI HaTypaJsibHbIX
yucen. Metoabl CYMMUpoOBaHuUA.

LoMallHee 3afaHne , NpUMepPHbIe BOMPOCHI:

PekypcuBHOE BbluMCNEHME CYMM. BbluncneHne CTeNeHHbIX CyMMbl HATypanbHbIX YCEN C NMOMOLLbIO
pekypcuun. PasnnyHble METOLbI CYMMUPOBAHMSI.

Tewma 5. Npounssoasiuime oyHKUUN U cpopmanbHbie CcTeneHHble paabl. Mpumepsbl
aneMeHTapHbIX NPou3BoAALWMNX PYHKUMA. [encTBMA Han oopManbHbIMU psioaMu.

nomalliHee 3afaHve , NpUMepHble BOMPOChI:

MpownsBoaswme oyHKLMN 1 chopMarbHble CTeNeHHble paabl. [pyMepbl aneMeHTapHbIX
npoun3soaswmx pyHkumin. Pasnoxenue B pan Ternopa. [einctens Hag coopManbHbIMU paaamu.

Tema 6. NMpoussopsiasn oyHKUUSA ONs nocneposatenbHOCTU yucen duboHayum. PelueHue
NUHEWHbIX PeKYPPEHTHbIX ypaBHEHU C MOMOLLLbIO MPOU3BOAALLUX PYHKLUNA.

noMalHee 3afnaHne , NpUMepHbIe BOMPOCHI:
PeweHmne NHeRHbIX PeKyPPEHTHLIX YPaBHEHWUIA C MOMOLLbIO MPON3BOAAWMX OYHKLNIA.

Tema 7. YUucna Karanana. NMpounssoasiwas ¢pyHkumus n obuiaa coopmyna gns umcen KaranaHa.
BbiBOO NPOCTbLIX PEeKYPPEHTHbIX COOTHOLLEHUN ANns noacyera ymcen KaranaHa.

JoMalllHee 3a4aHune , npnMepHbie BONPOChHI:

CsowcTBa yncen KatanaHa. [JokasatenbctBo ToxaectB ons yncen KaranaHa. PasnnyHble
reoMeTpuyeckune n KoMbuHaTopHble HTepNpeTaunmn yucen Karanana.

Tema 8. KombuHatopuka. lNpasuna cymmbl u nponsseneHus. MpuHLUMN BKAKOYEHUS U
ucknoyeHus. 3apada o 6ecnopsiokax. PekyppeHTtHasi chopmyna dunepa.

noMalHee 3afnaHne , NpUMepPHbIe BOMPOCHI:

PeweHne 3apay Ha npuMmeHeHune npasun CyMmbl 1 NPON3BEAEHUA. rlpl/IHLI,VII'I BKMOYEHNA N
ncknoYeHns. PeweHne 3agay ¢ NoMoLLbio npuHUUna BKAKOYEHUA N NCKNIOYEHUA.

Tema 9. OCHOBHble KOMOUHATOPHbIE KOHCPUIYypaLUN: pa3MeLLL,eHUs1, NepecTaHOBKM,
nepecTaHOBKMU C NOBTOPEHUSIMU, COYETAHUS, COYETaHUsI C MOBTOPEHUSIMM.

JOoMallHee 3aaHune , npnuMepHblie BOMNPOChHI:

PeweHwve 3ana4 Ha pa3meleHuns, nepeCTtaHoOBKK, NepeCcTaHOBKU C NMOBTOPEHNAMUN, COHETAHNA,
co4yeTaHns C NOBTOPEHUAMN.

Tema 10. Pa3bueHus uncen. LLapbl u neperopoaku. Yucno coyetaHmm ¢ NOBTOPEHUAMU
cneumanbHOro Tuna.

LoMalHee 3anaHne , NpUMepHbIe BOMPOCHI:
PeweHwne 3apnay Ha pa3bueHns HatypanbHbix Yucen. Wapbl n neperopoaku.

Tema 11. BuHoMManbHble ToXaecTBa. ToxaectBo Kowu. KombuHatopHble 1 GBMHOMUanbHble
hoKa3aTeNnbCcTBa ToXAecTB. Jloka3aTrenbCcTBO KOMOMHATOPHbIX TOXAECTB METO4AaMN
MatemaTuyeckKoro aHanusa.

LoMallHee 3afaHne , NpUMepHbIe BOMPOCHI:

BbuHommanbHble ToxaecTtea. [lokasarenbCcTBo KOM6I/IHaTOprIX TOXOecCTB MeTooamun
MareMatTn4eckoro aHanmaa.

Tema 12. Yucna CtupnuHra nepsoro v BToporo popna. KombuHatopHasi uHTepnperauus ymcen
CtupnuHra.

JoMallHee 3ajaHune , NPUMEpPHbIE BONPOCHI:
Yucna CtmpnuHra nepeoro 1 BTOPOro poaa.

KOHTpONbHas paboTta, NpUMepHbIE BOMPOCHI:

Tema 13. AnemeHTbl TEOPUMU rpachoB. OCHOBHbIE NOHATUS Teopum rpachos. Cnocobbl 3apaHns
rpacha. Usomopdounam rpachos.

IoMallHee 3ajaHve , NPUMepPHbIE BONPOCHI:
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OcHoBHble NOHSATUS Teopum rpadooB. Cnocobbl 3anaHns rpaga.

Tema 14. CteneHb BepLUUHbI U NeMMa O pykonoxatusax. O6xonbl, Nyt u mapLupyTbl. Liukn,
npocras uenb. CBsi3Hble rpacobl, CBsI3Hble KOMMOHEHTbI. JLocTaTouyHble YCNOBUSA CBA3HOCTU

rpada.
JoMalwHee 3anaHune , NpuMepHble BOMpPOCHI:

Nemma o pykonoxatusx. Lnknbl. CBsA3HbIE rpadobl, CBA3HbIE KOMMOHEHTHI. JlocTato4Hble yCnosms
CBA3HOCTM rpada.

Tema 15. Auneposbl rpadbl. Kputepun anneposoctu rpaca. FlaMunbToHOBBI rpadbl. Teopema
dupaka.

[oMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

OnepoBbl U raMUNbTOHOBbI rpadobl.

Tema 16. OBynonbHble rpadbl. Teopema KeHura. BonHoBon npouecc. O6xopn, rpacha B LUMPUHY
" B rny6uHy.

LoMallHee 3afaHne , NPUMepPHbIEe BONPOCHI:
PeweHune 3apnay Ha oByAONbHbIE rpadbl.

Tema 17. [epeBbs 1 neca. PaanuuHble xapaktepuctuku aepesa. Kapkac nepesa. LLeHTp
nepesa.

ooMmatllHee 3aaaHue , NPUMepHbIE BOMPOCHI:
PewweHune 3anay Ha CBONCTBA 1epEBbEB.

Tema 18. MNnaHapHble rpacpbl. TeopeMma dnepa o MIOCKUX CBA3HbIX yKnaakax. HennaHapHoCTb
HeKoTopbIX rpacgpoB. Kpurepmn nnaHapHOCTW.

JoMallHee 3a8aHve , NPUMepPHbIE BONPOCHI:
PeweHne 3anay4 Ha nnaHapHOCTb rpagoos.
Tema . UToroeasi popma KOHTpons

MprMepHble BONPOCHI K 9K3aMeHY:
BOMPOCbI K 9K3AMEHY

PEKYPPEHTHbIE COOTHOWEHNA

1. 3apaya "o xaHoickux bawHsax". OQHOPOAHbIE NMHENHbIE PEKYPPEHTHBIE COOTHOLWEHUS C
NOCTOSAHHbIMU KO3PPULINEHTAMMN.

2. 3apaya "o paspesaHum nuuubl”. OOHOPOAHbIE NNMHENHbIE PEKYPPEHTHbIE COOTHOWEHNS C
NOCTOSAHHbIMX KO3hPULINEHTAMMN.

3. 3apaya PunboHayum. (3apaya "o kponvkax"). JIMHenHble PpeKypPEHTHbIE COOTHOLWEHUS C
NMOCTOAHHbIMU KO3PPULINEHTAMMN.

4. 3apaya TpuboHayuwn. (3agaya "o nectHuue"). JIMHeNHbIe PeKyPPEHTHBIE COOTHOLWEHMUS C
NOCTOSAHHbIMX KO3hPULINEHTAMMN.

5. OBHOPOOHbIE NMNHENHbIE PEKYPPEHTHBIE COOTHOWEHUS 2-T0 Nopsiaka. PasnnyHble KOpHM
XapakTepUCTNYECKOro YpaBHEHNS.

6. OnHOPOHbIE NMHENHbIE PEKYPPEHTHBIE COOTHOLWEHNKS 2-ro nopsiaka. CoBnaaatowme KopHu
XapakTePUCTNYECKOro YpaBHEHMSI.

7. OHOPOLHbIE NMMHEVHBIE PEKYPPEHTHBIE COOTHOLEHNS BbICOKOro nopsiaka. PasnnyHble KOpHM
XapakTepUCTNYECKOro YpaBHEHNS.

8. OLHOPOHbIE NIMHENHBIE PEKYPPEHTHBIE COOTHOLWEHMS BbICOKOrO nopsiaka. Cosnagawme KopHU
XapakTepPUCTNYECKOro ypaBHEHMSI.

9. BbluncneHne cteneHHbIx CyMM. PeKyppeHTHoe COOTHOWEeHne ons Bbl4HNCNEeHNs CTENEeHHbIX CyMM.

NMPOM3BO OAWVE ©YHKLNN
10. Yucna KatanaHa. MNpaBunbHble ckoBoYHbIE CTPYKTYPbI.

11. Yucna KaranaHa. 3agada dinepa 0 paspes3aHum MHOroyrosibHMKa Ha TpeyronbHUKN.
PekyppeHTHas popmyna Sinepa.

12. Yucna Karanana. Nytn Oduka.
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13. dopmarbHble cTeneHHble paabl. [JencTsusa Han popmManbHbiMy paaamu. MNpumepsi.
14. OnemeHTapHbIe Npon3Boaswmne PYHKLNN.

15. Mpoussoasiwas yHKUMs nocnenoatenbHOCT drboHayuw.

16. lNpomnssogswas pyHkumns nocnegosartenbHoctTn KaranaHa.

17. dopmyna BKOYEHUI U UCKOYEHUI (C JokasaTenbCTBOM). [prnmMepbi.

18. ®opmyna BKOYEHWI U ncKNtoYeHuid. 3apada "o becnopsakax”. AcumntotTudeckas oopmyna
NS nogcyeTa ymcna 6ecnopsakos.

19. Pa3bueHuns yncen Ha HaTypanbHbIe U HEOTPULATENbHbIE LIeNble Cnaraemble.
20. dopmyna 6uHoma HbloToHa 1 CneacTBust U3 Hee.
21. buHoMManbHble TOXAeCcTBa.

TEOPUA TPADPOB

22. OCHOBHble MOHATMA Teopumn rpados. Jlemma "o pykonoxatumsx".

23. lMonHble rpadbl. Yrucno pebep nonHoro rpadoa.

24. MyTb B rpagoe. CesA3Hble rpadobl. OueHka cHM3y Yncna pebep B CBA3HOM rpade.
25. CeasHble rpadobl. JJoctatoyHble YCNoBUS CBA3HOCTM rpada.

26. epesbs. Ceoictea fepesbeB. KoHUeBas BepwmnHa.

27. Kputepun rpadpa-nepesa.

7.1. OcHOoBHas nuTeparypa:

HuckpetHas matematuka, AcaHos, Maras Opasknmosund;bapaHckuin, Butanuii AHatonbesuny;PacuH,
BeHnnamuH Bonbgposuy, 2010r.

HuckpetHas matematuka, Manbues, BaH AHatonbesny, 2011r.

duckpetHasa matematuka, Hosukos, Penop AnekcaHaposud, 2013r.

3agayum n ynpaxHeHus no guckpeTHom matematuke, Maspunos, [Mapuii [Netposny;CanoxeHko,
AnekcaHap AHTOHOBUY, 2009r.

Teopusa rpadhos B 3agayax v ynpaxHeHunsx, Emennyes, Bnaoumunp Anekceesnd;3seposud, Viropb
SamyHaosuy;MenbHukos, Oner Vicnooposuy, 2013r.

TvwwuH B. B. [lnckpeTHas matemaTvka B npumepax u 3agadax. - Creé.: BXB-MNetepbypr, 2008. - 336
c. URRL: http://znanium.com/bookread.php?book=350516.

KaHuepan C. A. OuckpetHas matemartuvka. - M.: N ®OPYM: HAL NHdppa-M, 2013. - 224 c. URRL:
http://znanium.com/bookread.php?book=376152.

Mwukonmn C.B. OuckpeTtHasa matematuka ons 6akanaepa: MHOXECTBA, OTHOWEHMS, GOyHKLMK, rpaddbl.
- M.: 3g-Bo "MlaHb", 2012. - 192 c. URRL: http://e.lanbook.com/view/book/4316.

7.2. JlononHuTenbHasa nuteparypa:

OunckpetHas matematuka, Makoxa, AHatonuin Hukonaesny;Yepssikos, Hukonan ViBaHoBm4;CaxHiok,
lMaBen AHaTtonbeswny, 2005r.
"padpbl u cetn, 3amatuH, Anekcen Netposny, 2004r.

Jlexumn no guckpeTHon matematuke, KanutoHosa, KOnua BnagummnposHa;Kpuson, Cepren
NyxkbsiHoBWY;JleTnyesckuin, Anekcanap Anonbdposuy;Jlyukuia, N'eoprun Muxannosmy, 2004r.

Teopwus rpagoos, Xapapu, PpaHk, 2009r.

Manbues N.A. luckpetHas matemaTuka. - M.: 3g-so "JlaHb", 2011. - 304 c. URRL:
http://e.lanbook.com/view/book/638.

Konbinoe B.W. Kypc onckpetHon maremartuku. - M. 3g-so "JlaHb", 2011. - 208 ¢. URRL:
http://e.lanbook.com/view/book/1798.

Wesenes KO.I1. OuckpetHaa matematumka. - M.: 3n-8o "laHb", 2008. - 592 c. URRL.:
http://e.lanbook.com/view/book/437.
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7.3. UHTepHeT-pecypcChbl:

AcaHoB M.O., bapaHos B.A., PacuH B.B. lnckpetHas matematuka: rpadobl, Matpouabl, anropuTMmbl.
(OnekTpoHHas kHura.) - http://e.lanbook.com/books/element.php?pl1_id=536

Babuuesa 1.B. dunckpeTtHas matematnka. KoHTponupytowmne matepuana k TeCTUPOBAHWIO.
(9nekTpoHHas kHura.) - http://e.lanbook.com/books/element.php?pl1_id=30193

MaBpunos I".M1., CanoxeHko A.A. 3agaum n ynpaxHeHus no GUCKPEeTHON MaTemaTuke. (OneKTpoHHas
KHura.) - http://e.lanbook.com/books/element.php?pl1_id=2157

KupcaHos M.H. Npadpbl B Maple. 3agayun, anropmutmbl, Iporpammbl. (SNeKTpoHHAs KHura.) -
http://e.lanbook.com/books/element.php?pl1_id=2738

Konbinos B.W. Kypc onckpeTHo matematuku. (SneKTpoHHas KHura.) -
http://e.lanbook.com/books/element.php?pl1_id=1798

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUNAUHBI(MOOYNS)

OcBoeHve gucuunnuHbl "nckpeTHas matemaTuka" npennonaraeT UCnofb3oBaHUe crnemyowero
MaTepuanbHO-TEXHNYECKOro 0becneyeHuns:

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ANCLMMNANHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnnoteyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpeLoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpYnHENWmnxX POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBeHHbIX OpraHoB, npenogasarenei Beaymx By30B CTpaHbl, BbICOKOKBANMNULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMN 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadoun, asTopedoeparbl, guccepraLmm, SHUMKNONEONN, CAOBapu U CNPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMaTMBHbIE OOKYMEHTbI, CNeunanbHble Nnepnognyeckme n3agaHms n n3naHus,
BbiNyckaeMble nsgatenbcrsamm By3oB. B HacToswee Bpems 965C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMAM chefepanbHbIX roCyAapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMoTEYHOI cucTeMe MapatenbcTtea "flaHb" , 4OCTYMN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbcta "/laHb" BKOYaET B cebs aNeKTPOHHbIE BEPCUMUN KHUT U3AAaTENbCTBA
"IlaHb" 1 Opyrnx Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, @ TakXXe 9NeKTPOHHbIE BepCUm
nepuoanyecknx N3aaHuim no eCTeCTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbiM Haykam. ObC
N3patenbcTBa "/laHb" obecneynBaeT LOCTYN K HAy4HOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3naHmam no MakCManbHOMY KONMMYECTBY NPOOUNbHbLIX HanpasneHui ¢
cobntoAeHneM BCex aBTOPCKUX M CMEXHbIX Npas.

Ayontopun gns nekumin N NpakTUY4eCcKnx 3aHATUN, peEKOMEHO0BAHHAS AN N3y4eHns nuteparypa.
Mporpamma cocTtasneHa B cootBeTcTBum ¢ TpeboBaHnsmm GrOC BINO 1 y4ebHbIM nnaHoM no

HanpasneHunto 050100.62 "MNeparornyeckoe obpasoBaHme” 1 NPouIo NOAroToBkn Matematuka,
NHpopMaTmka n UHPOPMaLIMOHHbIE TEXHONOTUN .

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbiii Homep 8172 5AE
CrtpaHnua 18 n3 19. 111 YHI:I

S OEMALIGH



Mporpamma aucumnnuHbl "OuckpetHas matematuka"; 050100.62 Meparormyeckoe obpasoBaHme; AOLEHT, K.H. (aoueHT) KuHoep M.A.

ABTOpP(bI):

Kvnoep M.

" 201 __r.
PeueH3eHT(bl):

WrHatbes 1O.I".

" 201 __r.

PeructpaumnoHHbii Homep 8172 5AE
CrtpaHnua 19 n3 19. iis yHlf[

A 5 (1,

KETPOHHBH
B_EPCHTET

SHHO AHATVTAHES AR CHCTEMA Kby



