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YTBEPXIAIO
[IpopexTop mo YMP u KO,
npeacenarey YMC CI'CITY
711 /— H.H. Kucnosa

NPEJMETHO-METOANYECKHW MOJY.JIb 1O
HPOOUJIIO "MATEMATHKA"

JIluckperHass MaTeMaTuKa
paboyas nporpaMma JUCIHUIIIAHBI (MOTYJIS)

3akperuieHa 3a kadenpoit Du3MKH, MATEMATHKHA U METOAUKH 00y4eHuUst

Y4eOHblii maH OMOU-626MDo(51)
Hanpasnenue noaroroBku: 44.03.05 Tlemarormueckoe oOpazoBanue (¢ JABYMs TpOQHIIMH
MOJITOTOBKH)

Hanpasnennocts (npoduis): «MaremaTukay u «Du3uKa
Kpanudukanus O0axanasp

dopma 00ydeHHust o4Hast

OO0mast Tpy10eMKOCTh 23ET

YacoB 1o y4eOHOMY TUIaHy 72 Bubl KOHTPOJIS B cEMECTpax:
B TOM YMCJIE: 3a4eTsl 4
ayJIUTOPHBIC 3aHATHUS 24

caMoCTOsTeIbHas paboTa 48

Pacnpe;[e.ne}me YacoB JUCHHUILIMHBI 110 CeMeCTpam

Cemectp(Kypc.Homep cemectpa Ha Kypce) 4(2.2) Hroro
Bun 3ansaruit VIT | PITJ | VIT | PITQ
Jlexuuu 8 8 8 8
IpakTHyeckue 16 | 16 | 16 | 16
B ToM uucre uHT. 6 6 6 6
Wtoro ay. 24 | 24 | 24| 24
Konrakrthas pabora 24 | 24 | 24| 24
Cam. pabora 48 | 48 | 48 | 48
Htoro 72| 72 | 72| 72




Hampasnenne noaroroBku: 44.03.05 Ienaroruueckoe oopazoBanue (¢ AByMs MPpOGIISIME IIOATOTOBKH)
Hamnpasnernocts (mpoduis): «Martematukay u «Du3nuka»
Pabouyas nporpamMma JMCIMILINHBI «/{HCKpEeTHAas MaTeMaTHKa

ITporpammy cocTaBuiI(1):

WBantok Mapusi EBrenneBna

[Mpn Hanmuuuy 0OyYaromuyXxcsl U3 YUCIa JHL C OTPAHUYCHHBIMHA BO3MOXKHOCTSMH 3I0POBBSI, KOTOPBIM HEOOXOAUM OCOOBIH HOPSTOK
OCBOCHHMS JUCIHMIUIMHBI (MOAYJIS), O MX JKEJIaHUIO pa3padarhiBaeTcs aJaNTHPOBaHHAs K OIPAaHUYEHUSM HMX 3JI0pOBbS padoyas
porpamMMa JUCLHIUIUHEI (MOILYJIsT).

Pabouas mporpaMma AUCIUIUTHHBL

Ill/ICerTHaﬂ MaTeMaTHKa

paspaborana B coorBercTBuu ¢ ®I'OC BO:

DesepanbHbIil FOCYIAPCTBEHHBIH 00pa30BaTeNIbHbIN CTAHIAPT BBICIIETO 00pa30BaHus — 6akagaBpHaT MO HAIPABICHHUIO MOATOTOBKH
44.03.05 Ilenarornueckoe oopa3oBanue (¢ AByMs npoduisiMu noaArotToBku) (pukas Munoopuayku Poccun ot 22.02.2018 r. Ne 125)

COCTaBJICHA Ha OCHOBAHUHM Y4eOHOTO IIIaHa:
Hamnpasnenue noxnrorosku: 44.03.05 ITenaroruueckoe oopasoBanue (¢ AByMs NpoGHIsIMU IOJTOTOBKH)
Hanpagsnennocts (mpoduine): «Maremaruka» u «Du3ukar»

yrBepxkaernoro yuéusim coBeroM CI'CITY ot 30.04.2026 t. mpoTokon Ne 9

Pa6ouas nporpamma o700peHa Ha 3acelaHuH Kadeapsl

(I)I([3I/IKI/I, MAaTEMATUKHU U METOIUKH Oﬁy‘{e}[l/lﬂ

[Iporokoi ot 23.06.2026 Ne 11
3aB. kadenpoii E.B. NanueBa

Hauansauk YOIT

% H.A. lomanuna
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Hamnpagnenue noaroroeku: 44.03.05 Ienarornueckoe oopazoBaHue (¢ qByMs IPO(UISIMU TOATOTOBKH)
HanpasnenHocTs (npodmiis): «Martematnka» u «Dusnkar»
Paboyasi nporpamMMa JMCIMILINHBI «/{HCKpeTHas MaTeMaTHKa»

1. 1IEJM U 3AJJAYM OCBOEHMS JUCIUILIAHBI (MOAY.IST)

Henpio u3ydenusi JUCHUIIMHBI «J{HCKpeTHas MaTeMaTHKa» sBIsETCS GOPMUPOBAHKE Y O0YYAIOIIMXCS 3HAHUH U NPEICTAaBICHUH 1O
OCHOBaM TEOPUU MHOXECTB, KOMOWHATOPHKE, BKIIOUAsI TEOPHIO IpadoB M TEOPUIO PEKYPPEHTHBIX COOTHOLICHHH, HAMPABICHHBIX Ha
INpUMEHEeHHe UX B Ipo(ecCHOHaIbHON IeSTENbHOCTH.
3apaun u3yyeHus AMCUHILUIMHBI:
—  U3y4YCHHE BO3MOXKHOCTEH, MOTPEOHOCTEH, TOCTHIKEHHIH 00yJaromuxcs B 00J1acTi 00pa30BaHus M MPOCKTUPOBAHUS HA OCHOBE
MOJTYYCHHBIX PE3yJIbTAaTOB HHIUBUAYAJIBHBIX MAPIIPYTOB X O0YYCHHsI, BOCIIUTAHUS, PA3BUTHSI;
—  opraHM3anus oOyYeHUs U BOCIHMTAHUSA B chepe 00pa3oBaHUs C UCIONB30BAaHUEM TEXHOJIOTHH, COOTBETCTBYIOIINX BO3PACTHBIM
0COOEHHOCTSIM 00YYAIOLIMXCS U OTPAKAIOUINX CHelM(UKY MpeMEeTHON 00J1acTu;
—  WCIOJBb30BaHHE BO3MOXKHOCTEH 00pa3oBaTeNbHON Cpefpl mId OOecledeHHs KadyecTBa OOpa3OBaHUs, B TOM YHCIE C
pUMEHEHHEM HH(POPMAIIMOHHBIX TEXHOIOTHIA;
—  OCYHIEeCTBIEHHE HPO(ECCHOHATBHOTO CaMOOOpa30BaHMS W JIMYHOCTHOTO POCTA, IPOCKTUPOBAHWE JalbHEHIIETO
00pa3oBaTeIbLHOTO MapIIpyTa U MPOPECCHOHANBHON Kapbephl.
O6s1acTh NpodeccHoHaIbHON AesiTebHOCTH: 01 OGpa3oBaHue U Hayka

2. MECTO JUCHUILIUHBI (MOJIY.JIsI) B CTPYKTYPE OGPA30OBATEJIbHOM TPOT'PAMMBbI

Lukx (paszen) OIT: [51.0.07

2.1|Tpe6032umﬂ K NMpeJIBapUTeJbHOI MOATOTOBKE 00y4alomerocs:

CoiepkaHne TUCIMIUIMHBI 0a3upyeTcs Ha MaTepuane: AnreOpa, Maremarnueckuii ananus, ['eomerpust

2.2| JucuunianHbl (MOIYJIN) U NPAKTUKH, JJIs1 KOTOPBIX 0CBOECHHE TAHHOMH UCHUILIMHBI (MOIYJIsl) HEOOX0AMMO KaK
npeaecTByoIlee:

UmncnoBsle cucteMbl, MaTemaTtnyeckasi JIOTuka, Teopus anropuTMOB

3. KOMIIETEHLIY OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCLIATITAHBI
(MOJIY.JIST)

YK-1. Crioco0eH oCcylecTBJISATh NOUCK, KPUTHYECKHI aHAJIM3 M CHHTe3 HH(pOpMAaUH, NPUMEHATH CHCTEMHBINH MOAXO0 IJIst
penleHusi MNOCTABJIEHHBIX 32124

YK-1.1. Ananuzupyer 3agady, BblaeJsisi 3Talbl ee pelleHNs1, AeiiCTBHS 110 PeIIeHUI0 3a1a4H

3HaeT: OCHOBHBIE MOJIEIH AUCKPETHONH MaTeMaTukH (Tpadbl, KOMOMHATOPHBIE KOHPHUTYPAINH, PEKyPPEHTHBIE COOTHOILICHHUS);
YMeer: perats OCHOBHbIE 3aJ1a41 IMCKPETHON MaTeMaTHKH

YK-1.2. HaxouT, KpUTHYECKH AHAIM3UPYeT M BbIOHpaeT HHGopManuIo, He00X0JUMYIO0 VISl pellieHHs NOCTABJCHHOM 3a1a4u

3HaeT: OCHOBHBIC IIOHATHA, CBOfICTBa, TCOPEMBI 1 JOKa3aTCJIbCTBA OCHOBHBIX (paKTOB Z[PICerTHOﬁ MaTCMaTHKHU,
Ymeer: IIPUMCHATH TCOPETUICCKNUEC SHAHUA K PCIICHUIO 3a1a4 ,Z[PICerTHOﬁ MAaTCMaTHKH

ITK-1. CnocoGeH ocylecTBIATh NeAATOTHYECKYI0 1esITeIHHOCTH 10 PeaTH3anui 00pa3oBaTebHOI0 Mpolecca 1o NpeAMeTy

IIK-1.1. YMeeT peajiu30BbIBaTh 00pa30BaTeJbLHYI0 IPOrpaMMy IO NpeAMeTY ¢ y4eToM cnieuGUKU coiep:KaHus, METO0B 1
HHCTPYMEHTOB COOTBETCTBYIONIEH 00JIACTH HAYYHOT0 3HAHUS

YmMmeer

- IPUMEHSATH B 00y4EHUHN MaTEeMaTHKEe OCHOBHBIC ITPUEMbI MBIIIIJICHUS: CHHTE3, aHaJIN3, CPaBHEHHE, 0000LICHHE;

Bmaneer

- OCHOBHBIMH NPUEMAMU TTOMCKA PEIIeHNUs 3a/1a4 (COBEPUICHHBIN M HECOBEPIICHHBIN aHAIN3, aHAJIOTHS, 0000IIEHNE, KOHKPETH3AIHS).

IIK-1.2. Peanu3syet 00pa3oBaTe/IbHYI0 IPOIPAMMY 110 NPEIMETY € HCIIOJb30BaAHUEM TEXHOJIOTHil npodeccuonaabHOI
AesITeJbHOCTH

YwMmeer:
- MCII0JIb30BATh 3HAHUS MO AMCKPETHOM MaTeMaTHKe B NEJarornyeckou NesiTeIbHOCTH

4. CTPYKTYPA U COJEP KAHUE JUCHUIIJIMHBI (MOLYJIS)

Kon HaunmeHoBaHue pa3/e10B U TeM /BH] 3aHATHS/ Cemectp | Yacos |HuTepakr.
3aHSATHS

Pa3nen 1. DjeMeHTHI KOMOMHATOPUKH

1.1 |KombGunaropHbie KoHGuTyparmn /JIex/ 4 2 0

1.2 |Kom6unatopHsle koHburypanuu. bunom Hetorona. O6o0mmenHast popMyia BKIIOYEHUS 4 2 2
uckmouenus /TIp/

1.3 |KomOuHATOpHBIE 331a41 M X PENICHHE B MIKOJILHBIX MAaTEMATHYECKHUX onuMmuanax /Cp/ 4 16 0
Paznen 2. PekyppeHTHBIE COOTHOIIEHUSI 0

2.1  |PekyppeHTHbIe cOOTHOIIEHMS /JIek/ 4 2 0

2.2  |PexyppeHTtHble cooTHOIIEHHMS. Vconb30BaHne KOMOMHATOPHBIX KOH(UTYypanuii npu 4 2 2
peLIeHNH PeKYPPEHTHBIX cooTHomeHu# /I1p/

2.3 |lpunoxxeHne Teopuu peKyppeHTHBIX COOTHOMEHu /Cp/ 4 16 0
Pazgen 3. DiemenTnl Teopuu rpados

3.1 |I'padsl, ocHOBHBIE OHATH. MaTpuuHble npeacTasiaeHus rpadgos Onepanun Ha rpadax. 4 2 0
Onepanyu Hajg rpadamu /Jlex/

3.2 |CsssHocTh rpados. epebs. O0X0ap1 DKCTpeManbHbIEe 331a4l BO B3BELICHHBIX Ipadax 4 2 0
/J1ex/

3.3 [I'padsl, ocHOBHBIE TOHATHS. MaTpuyHbIe npeacTaBiaeHus 1 n3omophusm rpados /Tp/ 4 2 0

3.4 |Onepanuu Han rpadamu. Onepauuu Ha rpadax /TIp/ 4 2 0

3.5 [Cessnocts. epenbst. O6xoam! rpados /Ip/ 4 2 0
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Hampasnenne noaroroBku: 44.03.05 Ienaroruueckoe oopazoBanue (¢ AByMs MPpOGIISIME IIOATOTOBKH)
Hamnpasnernocts (mpoduis): «Martematukay u «Du3nuka»
Paboyasi nporpamMMa JMCIMILINHBI «/{HCKpeTHAas MaTeMaTHKa»

3.6  |B3Bemennble rpadpl. DKCTpeMalbHbIC 331a4K BO B3BelleHHBIX rpadax /TIp/

3.7 |IlonMHOXkecTBa MHOXecTBa BepiinH rpada. JIBynonbasie rpadsl /IIp/

3.8  |IImanapaocts rpados. Packpacka rpagos / Ip/

3.9 |Pemienue MKOJIBHBIX OJMMMIIHATHBIX 33134 110 Teopuu rpados /Cp/

3.10 |IoamuoxecTBa BepuiH rpada. JIBynonbHbie rpadsl/Cp/

IR B B B B
MlojonvININ
o|o|o|Nv|o|o

3.11 [IInmamapHocTs rpado. Packpacku rpapos/Cp/

5. OneHo4YHble U MeTOAUYECKHE MATEPHAJIBLI 10 TUCHHUILIMHE (MOIY.JTI0)

5.1. Copep:xaHue ayIMTOPHOIi paGoThl N0 AMCHUIIIMHE (MOIYJII0)

4 cemecTp, 4 JeKkuuii, 8§ NpaKTHYECKUX 3aHATHIH
Paznen 1. DiieMeHTbI KOMOMHATOPHKH
Jlexuus Nel (2 gaca)
KomOuHaTopHbie KOHPHUTYpanuu

Bormpocs! 1 3a1aHus:

1. KomOuHatopHble KOHGUTypalKu (COUETaHus, IEPECTAHOBKH U pa3MEIleHHs C IEPeCTAaHOBKaMK U 0e3 IepecTaHOBOK).

2. Bbunom HeloToHa, cBOliCTBa OMHOMHAIBHEIX KOI((UIHEHTOB.

3. OO6o6meHHas popMylia BKIIOYCHHS U UCKITFOUCHHS

Ipakrudeckoe 3ansTre Nel (2 gaca)
Kom6unaropusle koHburypanuu. bunom Hetorona. O6o6meHHas popMyia BKIIOUEHHUS UCKIIOUEHUS
Bompocs! u 3amanmst:
Kom6unaTopHble koHGUrypauu 6e3 MOBTOPEHHH
KombunatopHbie KOHGUTYypaIMK C TOBTOPECHUSIMHU
VYropsiioueHUs U pasynopsI09CHUS] MHOXKECTB
bunom Herorona
DopMyita BKIFOYCHHS HCKITIOYCHUS
TTonmunomuanbhas Gpopmyna. O6o0eHHAsS POpPMYJIa BKIIFOYCHUS HCKITFOUCHUS
Pa3nen 2. PekyppeHTHbIE COOTHOIIEHUS
Jlextust No2 (2 gaca)
PeKxyppeHTHBIC COOTHOLICHHS

ISR .

Bompocs! u 3amanmst:
1. 3agauu, NpUBOASAIINE K PEKYPPEHTHBIM COOTHOIIEHUsIM. Yucina OuboHaudu.
2. CriocoObI pelieHns: peKyppPEHTHBIX COOTHOIICHHIA.
3. IIpousBoasmue GyHKIMU U OLEepaluy HaJl HUMU. DKCIOHEHIIMAIbHbIE IPOU3BOAAIINE (DYHKIHH.
4. Crenennbie psaapl. Psa Hetotona. [Ipoussonsiue GpyHKIMA B KOMOMHATOPHKE
5. CymMBI ¥ pekyppeHTHOCTU. HeKOTOpble METO/Ibl CYMMHUPOBAHHUS.
IIpaktudeckoe 3ansTie Ne2 (2 gaca)

PexyppenTHble cooTHOIEHUs. Mcnonb30Banie KOMOMHATOPHBIX KOHGUTYpaIuii IPU PEIICHUH PEKYPPEHTHBIX COOTHOLIEHHH
Bomnpocs! u 3aganus:

1. PeuieHne ogHOPOAHBIX JIMHEHHBIX PEKYPPEHTHBIX COOTHOILICHUM

2. PemeHune HEOTHOPOIHBIX PEKYPPEHTHBIX COOTHOIICHUIT

3. Pemenue koOMOMHATOPHBIX 337124 C UCIIOJIL30BAHUE PEKYPPEHTHBIX COOTHOILICHUH

4. Tlpumeps! OJMMIIHAIHBIX 33124 IIKOJbHBIX MATEMATUIECKUX OJUMITNA/I, PEIIaeMbl C IOMOIIBIO PEKYPPEHTHBIX COOTHOIIEHUH

Paznen 3 DuiemeHTHI TEOPUHM rpadoB
Jlexrust Ne3 (2 gaca)
I'padsl, ocHOBHBIE MTOHATHS. MaTpuuHble npeacrasieHus rpagos. Onepaunu Ha rpadax. Onepauuu Haj rpadamu

Bomnpocs! 1 3aganus:
HeopuentupoBannbie rpader
2. Crenenu BepiunH rpada
3. OpwuentupoBaHHbIN rpad
4. TlomeueHHsble rpadbl
5
6
7

=

MarpuaHoe npezncrapieHue rpados

Nzomopdusm rpadon

. Onepaunn Ha rpadax: yaaieHue pedep, yaajJeHHe BEpIIMH BMeCTe ¢ HHIIMICHTHBIMU peOdpaMu, pa3oueHue pedpa, n3MeIbueHue
pebpa.
8. Omnepanun Ha MHOXeECTBE TpadOB: TIepeceueHne, 00beIMHEHHE, TOTIOJTHEHEe, CyMMa, IIPOU3BelieHre Ha rpadax

Jlexuus N4 (2 vaca)
CaszHOCTB rpadoB. [epeBbs. O0Xombpl DKCTpeMalbHbIE 33Ja9K BO B3BEIICHHBIX Ipadax

Bomnpocs! u 3ananust:

MapupyTsl, eI, UKL

CBs3HOCTB rpadoB

ITomeuenHsbIe npocThie rpadbl

K-cBs3HOCTB Tpados

Cas3HOCTB OprpadoB

MHo’kecTBa COWICHEHHUS, Pa3AeIIIONINe MHOXKECTBA

JlepeBbsi: MOHSTHE, CBOMCTBA, IPH3HAKU

DiinepoBsl rpadbl: ONpeeIeHUe, CBOMCTBA, ATOPUTMbI, TIPUMEPHI

I'aMubTOHOBHI Tpadbl: ONpeieNieHne, CBOMCTBA, MPUMEepHIPAcCTOsIHHE MEXKAY BEpIIMHAMHE, TUAMETP M paauyc rpada.

CoNoogR~RLNE
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10.
11.
12.
13.
14.

B3ssemennsie rpadbl
MakcuManbHbIi IOTOK B CETU
ITonck MMHUMAaIBHOTO OCTOBHOTO JiepeBa
Ionck kpaT4aifilinX MapUIpyTOB
3aaya KOMMUBOSDKEpa
IIpaxrnueckoe 3ansTre N3 (2 waca)

I'padsl, ocHOBHBIE TOHATHS. MaTpU4HbIE IPEICTaBIEeHUs U H30MOp(hU3M rpadoB

Bompocs! u 3apanmst:

1. OCHOBHBIE THITBI TPA()OB U UX XAPAKTEPUCTUIECKHE CBOWCTBA
2. IepBas Teopema JI.DMnepa (JieMMa 0 PYKOTIOKATHSIX )

3. MarpudHsle mpecTaBieHue rpados

4 IMousTHE n30MOp(hU3Ma Ha MHOKECTBE TpadoB

[Ipaxrnueckoe 3ansTre No4 (2 waca)
Onepanuu Hag rpadamu. Onepannu Ha rpadax
Bormpocs! 1 3a1aHus:
1. Onepanuu Ha MHOXKECTBE rpadoB
2. Onepanuu Haj rpadamu
Ipakrudeckoe 3ansTre No5 (2 gaca)
CaszHocTh [lepeBbsa. O6xoabl rpados
Bompocs! u 3amanmst:
MapupyTsl, ey, Dukibl. CBI3HOCTB rpadoB
TTomeueHHbIE POCTHIE TPAQBI.
k-cBsi3HOCTH TpadoB.
Casi3HOCTB Ooprpados.
ITonsarue nepesa. OctoBbl AepeBa. KopHeBbie nepeBbs.
DiinepoBsl rpadbl 1 opradsi
I'amunbTOHOBEI Ipadel ¥ oprpadsl

NogosrwNE

IIpaktudeckoe 3anstie No6 (2 gaca)

B3Bemennbie rpadpl. DKCTpeMalbHbIE 33/1a41 BO B3BELICHHBIX rpadax
Bompock! u 3amanmst:
PaccrosiHre Mexay BeplIMHAMU, TUaMETp U paauyc rpada.
B3sereHnsie rpadpml.
ITocTpoeHue nepeBa MUHUMAJILHOTO Beca
Haxoxnenue kpardaiiniero Mapmpyra
Pemenue cereBbIx 3a1a4 Ha rpadax.

agrwnE

Ipakruueckoe 3ansTre No7 (2 gaca)
[TomMHOXeECTBa MHOXeECTBa BepIluH rpada. J[BymaosibHbIe rpadbl
Bomnpocs! u 3ananus:

1. IMoMHOKEeCTBA MHOYKECTBA BEPIIHH. [ py/Ibl ¥ KITHKH.
2. ITapocoueranus
3. JBynonbHble Tpadbl ¥ MPAKTHYECKOE NPHIIOKEHHE

Ipakruueckoe 3ansTre No§ (2 gaca)
[TnanapHocTh rpados. Packpacka rpados
Bomnpocs! u 3ananus:

1. ITnanapasie rpadsl IBOHCTBEHHOCTD TIOCKHUX rpadoB. ['padsl U3 MHOTOYrONEHHKOB. PeGepHble epeceyeHusl.
2. Packpacka rpaga, OCHOBHbIE TEOPEMBI 1 IPUJIOXKEHHS O MPABWIBHOM packpacke rpada
5.2. Copep:xaHue caMOCTOSAITEIbHOI PadoThHI 10 AMCHUTIIIMHE (MOIYJII0)
CoaepikaHue 00s13aTeJILHOH CAaMOCTOSATEIHLHOH PadoThl MO ANUCHUILINHE
Ne . IIpoayKThI AeATETbHOCTH
w/n TeMbl IHCHUNIMHBI Conep:xaHne caMOCTOSITEJbHON PaGOThI

1 KomOuHatopHble 3agaud M HX | BbImonHeHue HOMAIIHETro 3aJaHus Boinonnennoe qoMaiHee 3ajaHue
pelieHye B HIKOJIbHBIX | PaboTa ¢ KOHCIIEKTOM JIEKIUU Krnacrep nexunun
MAaTEMAaTHYCCKUX OJIUMITHAOAX

2 IIpunoxenue Teopuu | BrlmonHeHue noMalHero 3agaHus BeinonHeHHOE fOMAallIHEE 3aJaHUE
PEKYPPEHTHBIX COOTHOILIECHUH PaboTa ¢ KOHCTIEKTOM JIEKLIHH Knactep nexuuu

3 Pemenue HIKOJBHBIX | BbInosHeHue nomaminero 3aiaHust BrinonnenHoe qomMaiiHee 3ajaHue
OIMMIMAJHBIX 3aJau [0 Teopud | PaboTa ¢ KOHCIEKTOM JIEKLIUU Krnacrep nexunn
rpagos

4 INoxMHOXecTBa BEpIIHH rpada. BrinonaHeHre JOMAIIHETo 3a1aHus BeinonHeHHOE JOMAaIlIHEe 3ajaHKe
JBynonbHbIE Tpadbl PaboTa ¢ KOHCTIEKTOM JIEKLIHH Knacrep aexkuuu

5 ITnanaprocTh rpadoB. Packpacku | BeImonHeHHe HOMAIIHETO 3a1aHUS BeinonHeHHOE fOMAallIHEE 3aJaHUE
rpadoB PaboTa ¢ KOHCIIEKTOM JICKIHU Knacrep nexkunun

6 KombrHaTopHble KOHGHUrYpaluu. | BrlmonHeHne HHOMBHUAYAIBHOTO 3aIaHUs BrInonHeHHOE JOMallIHee 3ajaHne

7 PexyppeHTHBIE COOTHOLICHHS. Brinmonnenne HHAMBUAYATBHOTO 3aJaHHS BrimmosiHeHHOE JOMAIIIHEE 3aaHUE

8 Teopus rpagos Brinonnenyne MHAMBUYaIbHOTO 3a/JaHUs BrinonnenHoe noMaiisee 3agjaHue
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Copep:xaHue caMOCTOATEIbHOM PadoThl 10 AMCIHUIIJIMHE HA BHIOOP

Ne . IIpoayKThl 1esiTeILHOCTH
w/n TeMbl THCHUNIMHBI Conep:xaHne caMOCTOSITEJIbHONH PaGOThI
1 KomOunaropHsie koHpurypanuu. | CoctaBieHne 3amaud 1o 3aaaHHbIM | CocTaBieHHas 3ajada
KPUTEPHIM
2 | Bce TeMbl QUCIUTUINHBL Pemenne OMOMTHUTENBHBIX 3304 [IpaBunbHOE pelIeHHe 3aJadd ¢ IOJHBIM
000CHOBaHHEM

5.3.006pa3oBaTe/ibHbIE TEXHOJIOTHH

[Ipu opranu3ay U3y4eHHs! TUCUUILIHHBI OyAYT UCIIOIB30BaHbI CIeAYIOINE 00pa30BaTeNbHbIE TEXHOIOTHU:
UH()OPMAIIOHHO-KOMMYHHUKAIIOHHbIE TEXHOJIOTHH, TEXHOJIOTHSI OpraHU3alluy CaMOCTOSITEIbHON pabOThl, TEXHOJIOTHS
pedekcHBHOTO 00yUYEeHUS, TEXHOJIOTUS MOAYJIFHOTO 00y4EHH S, TEXHOJIOTHS UTPOBOTO O0YUSHHS, TEXHOJIOTHH TPYIIIOBOM
JTUCKYCCHH, HHTEPAKTHBHbIE TEXHOJIOTUHU, TEXHOJIOTHs NPOOIEMHOr0 00y4eHHsI, TEXHOJIOTU S OpraHU3aluu
y4e0HO-HCCIIeJOBATENBCKON NS TEILHOCTH, TEXHOJIOTHSI MPOEKTHOTO 00YYEHHsI, TEXHOJIOTHS PAa3BUTHS KPUTHUECKOTO MBIIUICHHUSI.

5.4. Tekyuii KOHTPOJIb, IPOMEKYTOUHBIH KOHTPOJIb H IPOMEKYTOYHASI aTTeCTANMS

BannpHO-peiTHHTOBast KapTa AUCIUIUTIHEI 0(hopMIIeHa KaK IPHIOKEHHE K padoueil mporpaMMe TUCIUILUIHHEIL.
@DoH/1 OLIEHOYHBIX CPEJICTB VIS IPOBEJCHHUS IIPOMEXXYTOUHON aTTeCTaluK 00y4aroIuXCs 110 JUCHUIUINHE 0OPMIIEH OTAEIbHBIM
JIOKYMEHTOM.

6. YAEBHO-METO/MYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHE

Jara oOpalleHust K 3JIEKTPOHHBIM y4eOHBIM H3aHUSM, 3JIEKTPOHHBIM 00pa30oBaTEIbHBIM pECypcaM, COBPEMEHHBIM 0a3aM JaHHBIX W
“H(GOPMAMOHHBIM CITPABOYHBIM CHCTEMAaM COBIQJIAET C AaTOH YTBEPKICHUs paboueil mporpaMMBbl

6.1 Pexomenayemasi 1uTepaTypa

6.1.1. OcHoBHas JUTepaTypa

ABTODBI, COCTaBUTEIN

3arnaBue, CChIIKa Ha DJIEKTPOHHYIO ONOIHOTEYHYIO CHCTEMY

W3 paTenbCcTBO, TOJ

JI1.1  |Oxkymnos, C. M. JluckpeTHas MaTeMaTuKa: TEOpHs U MpakTHKa perreHus 3axav|Mocksa: Jlabopatopusi 3HaHHMI,
1o uHpopMaTHKe: yueOHoe nocodue 2020
URL.: https://biblioclub.ru/index.php?page=book&id=222848

JI1.2  |MBanucosa, O. B. JuckpeTHas MaTeMaTuKa M MaTeMaTuueckas Jioruka: ydyebHoe|Mocksa; bepiun: Jupexr-Menua,
nocobue 2020
URL: https://biblioclub.ru/index.php?page=book&id=600488

JI1.3  |Iopowmenko, E. H. COOpHUK 337124 [0 TUCKPETHOH MaTeMatuke: ydeOHoe nnocooue |HoBocubupck:  HoBocubupckuii
URL.: https://biblioclub.ru/index.php?page=book&id=574951 |rocymapCTBEHHBIH  TEXHHYECKHUIT

yHuBepcurer, 2018
6.1.2. lonoJiHUTebHAS JIUTEpaTypa
ABTODBL, cocTaBUTeNn! | 3ariaBue, CChUIKA HA 3JIEKTPOHHYIO OHOINOTEUHYIO CHCTEMY W3paTenseTBo, roj

JI2.1 |Kuranosa, E. ®. JuckpeTHas MaTemMaTuka: yueOHoe mocodue Tomck: Db Kontenr, 2014
URL.: https://biblioclub.ru/index.php?page=book&id=480497

JI12.2 |BepexHoii, B. B. JuckpeTHas MaTemMaTuka: yueOHoe mocodue Craspononb: Cesepo-KaBkasckuii

URL.: https://biblioclub.ru/index.php?page=book&id=466802

denepanbHbIi YHUBEPCUTET

(CK®DY), 2016

6.2 IlepeyeHb MPOrpaMMHOTo oGecrevdeHus!

- Acrobat reader DC

- Dr.Web Desktop security, Dr.Web Server security

- GIMP

- Moii oduc, cepucsl SIunexc 360 mist oopazosanus (moura, Aunekc Juck, SAunexc Tenemocr, Sunexc nokymentsl, Kanenmapp)

- MHoro¢yHKIIMOHAJIBHBIH cepBuc 0OMeHa nHpopmanuein Max

- Apxusarop 7-Zip

- bpaysep SAnaekc 11 opraau3auui

6.3 Ilepeyenb MHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, TPOdecCHOHATBHBIX 623 JaHHbBIX

- OBC «YHuBepcuTerckas OMOINOTeKa OHIIANHY

- basel manHbIX Springer eBooks

- Enunoe copeprkanue obiero obpasosanus https://edsoo.ru/

- bubsinoreka undpororo obpazosarenbHOro KoHTEeHTa hitps://monypoku.pd/

7.

MATEPHUAJIbHO-TEXHUYECKOE OBECIIEYEHHE JUCIUITIJIMHBI (MOJYJIA)

7.1
TIK-41mT.

HIT.

C BO3MOXHOCTBKO TIOJKIKOYCHHA K CCTH

HanmenoBaHue crienuaibHOTO MOMEIISHH: TIOMEIEHHE [T CaMOCTOATeNbHON paboThl, UnTanbHbli 3a11. OCHALIEHHOCTS:
«VHTepHeT» W o0ecmedeHHeM J[AOCTyHa B JIICKTPOHHYIO
nHpopManronHo-00pazoBarensHyto cpeny CI'CITY, Ilpuntep-1wT., Tenepon-1mr., [Tucemennsiid cron-4 mr., [Tapra-2
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7.2

HanmeHoBaHME CIICHHATIBFHOTO MOMEIICHUS: yueOHast ayIUTOPHS UL IPOBEACHMS JICKIIMOHHBIX 3aHATUI, MPAKTHYCCKHX
3aHATUI, TPYNIOBBIX KOHCYIbTAIMH, HHAMBUAYaTbHBIX KOHCYJbTAIMH, TEKYNIEro KOHTPOJS, MPOMEXKYTOYHON
arTecranuu, YdeOHas aymauropus. OcHamieHHOCTh: MesoBas jgocka-lmT., Komriekr y4ueOHOW Mebenu, HOYTOVK,
MPOCKIHOHHOE O000pyA0OBaHHE (MYJbTUMEIMHHBIA MPOSKTOp M OJKpaH), B TOM 4YHCJIe MOMeIleHusT TexHomapka
YHUBEPCAJbHBIX II€arOrHYCCKUX KOMIICTCHIMHA HMEHH IOKTOpa (U3MKO-MaTeMaTHYecKux Hayk, mpodeccopa E.S.
Korana: KOMITBIOTEPHBIH KIIacC ¢ BBIXOJIOM B IHTEpHET.

8. METOAUYECKHE YKA3AHMS 110 OCBOEHHUIO JUCIIUITIJIMHBI (MO1YJISI)

Pabota Hag TEOpEeTHYECKHM MaTepuajoM MPOUCXOAMT KPaTKO, CXEMAaTHYHO, ITOCIEA0BATENbHO (HKCHPOBATH OCHOBHBIE IOJIOKEHUS,
BBIBO/IbI, POPMYIIUPOBKH, 0000IEHHS; IOMEeUaTh BaXKHBIE MBICIIH, BBIICIIATH KIIIOYEBBIE CI0Ba, TEPMHUHBL. [IpoBepKa TEpMHUHOB, HOHSATHI
C MOMOIIBIO JHIMKJIONEINH, CIOBapei, CIIPaBOYHUKOB C BEHINMMCHIBAHMEM TOJKOBaHWH B TeTpagb. OOO3HAYMTH BONPOCHI, TEPMUHEI,
MaTepHa, KOTOpPbIi BbI3bIBAET TPYAHOCTH, [IOMETHUTD U MOIBITATHCS HANTH OTBET B PEKOMEHIyeMoil ureparype. Eciu camocTosTenbHO

HE y/1aeTcs pa3odpaTsCst B Matepralie, Heo0xoquMo chOpMyITHPOBATH BOIPOC U 331aTh MPEIOJaBaTEIIo.

IIpopaboTka paboueii mporpaMMbl AUCHUILIMHEL, yelss 0co00e BHUMaHKE 1IeIIsIM | 3a/1a4aM, CTPYKTYPE U COJEPIKAHUIO JUCIUITIIHHBL.
KoHcnektupoBaHne HCTOYHHKOB, MOATOTOBKA OTBETOB K KOHTPOJIBHBIM BOIPOCAM, MMPOCMOTP PEKOMEHIYeMOW JMTepaTypsl, padoTa ¢

UH()OPMAIIMOHHBIMY HCTOYHUKAMHU B Pa3HBIX (hopMaTax.
Taxoke B mponecce M3ydeHHUS TUCHUILTHHBI METOIUYECKHE PEKOMEH/IAIIIH MOTYT OBITh H3/JaHBI OTACIBHBIM JOKYMEHTOM.
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[Ipunoxenue
BaibHO-peATHHTOBAs KapTa AUCIUILTHHBI «{HUCKpEeTHAs MaTeMaTHKa»
Kypc 2 Cemectp 4
Bun konTpons MunnmansHoOe MakcumanbHOE
KOJIMYECTBO 6alIoB KOJIMYECTBO OAIIIOB
HanmeHoBaHue pa3nena «JeMeHThl KOMOHHATOPHKI
Tekynuid KOHTPOJIb 10 MOJYIIIO: 12 18
1. | AyauropHas pabora 3 8
2. | CamocrositenbHas pabota (crienanbHbIe 00s13aTeIbHbIE (YOPMBI) 3 5
3. | CamocrositenbHast paboTa (creruanbHble (OpMBI Ha BEIOOD) 3 5
KoHTposbHOE MEpONpHSITHE 110 MOJTYJIIO 8 18
ITpoMexyTOUYHBINH KOHTPOJIb 20 36
HaunmMeHoBaHHe pa3ena «PeKyppeHTHbIE COOTHOIIEHHS»
Texymmii KOHTPOJIb 0 MOTYJIO: 10 16
1. | AyauropHas paboTta 4 6
2. | CamocrositenbHas pabota (crienranbHbIe 00s13aTeIbHbIC (HOPMBI) 4 5
3. | CamocrositenpHas pabora (crienuanbHbie (OpMBI Ha BBIOOD) 2 5
KoHTposbHOE MEPOTIPHUSITHE 110 MOJTYJIIO 8 18
TIpoMexyTOYHBII KOHTPOJIb 18 34
HaunmenoBanue pasaena «Teopusi rpagos»
Texymmii KOHTPOJIb 0 MOJTYJIO: 10 16
1. | AyauropHas paboTa 4 6
2. | CamocrositenbHasi paboTa (crieranbHble 00s13aTeIbHbIC (HOPMBI) 4 5
3. | CamocrositenpHas pabota (crierpanbabie (OPMBI Ha BBIOOD) 2 5
KonTponbHOE MeponpusTHe 10 MO0 8 14
TIpoMexyTOYHBII KOHTPOJIb 18 30
ITpoMexyTo4Has aTTeCTaIys 56 100

Bun xoHTposs |

ITpumepsl 3agaHKH, KPUTEPUU OLIEHKU U KOJIMYECTBO OAIOB

TeMsl 1 U3yueHHs 1 00pa30BaTeNbHbIE PE3YIbTAThI

TeKyI_l_ll/Iﬁ KOHTPOJIb IO pa3aeinay «IJIeMEHTBI KOMﬁHHaTOp]{[KI{l»

Texymuii KOHTPOJIb 10 MOAYJIIO

AynuropHas paborta
3-8 bannos

Twune! 3aganmit

Tewma:

1. KomOuHaTOpHBIE 3371241 HAa UCIOJIL30BAHHUE MPABUII CII0XKEHHS M YMHOKEHHS
2. IIpocreiimye KOMOMHATOPHBIE 3aJa4l Ha HCIIOJIb30BaHKE (HOPMYII pa3MELEHUs,
COYETaHUs IEPECTAHOBOK C MIOBTOPEHUSIMU U 0€3 TOBTOPEHUM

3. peuieHue 3aa4 Ha NpUMeHeHne ouHoMa HproroHa

4. bunom Herotona

5. @opmyra BKIOUEHHUS HCKIFOYEHUS

6. ITonmnaoMuansHas popmyaa. O6o6uieHHas GopMyna BKIIOUYEHHS HCKIIOUESHUS

KomOunaropHblie KOHGUTYpanuu
Tema:
Komb6uHaTopHble 3aJaud U UX pELIEHHEe B HIKOJBHBIX MAaTEMAaTHYECKUX

OJIMMIIHAaX

Pe3ynbraThl 00yueHuUS:
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3HaeT:
- OCHOBHBIE MOJEIH IUCKPETHOH MaTeMaTuku (rpadpl, KOMOMHATOPHBIC
KOH(MUTYpaIuH, peKYPPEHTHBIE COOTHOIICHHS);
- OCHOBHBIC TIOHSITHS, CBOWCTBA, TEOPEMBI M J0KA3aTEeIbCTBA OCHOBHBIX (haKTOB
JIMCKPETHOW MaTeMaTHKH,;
Vwmeer:

- peliaTh OCHOBHBIC 33/1a4U TUCKPETHOH MaTeMaTHKU
- TNpPUMEHSATh TEOPETHYECKHE 3HAHUS K PELICHHIO
MAaTEMAaTHKH;
- MIPUMEHSATHh B 00YYCHWH MAaTEMaTHKE OCHOBHBIC MPUEMbI MBILUICHHUS: CHHTE3,
aHaJu3, CpaBHEHHE, 0000ICHHE,;
- UCMOJIb30BaTh 3HAHUSA IO JMCKPETHOW MaTeMaTHKE B IMEJarorHuecKon
NEATEILHOCTH
Bianeer:
- OCHOBHBIMH TNpHEMAaMH TIOMCKA pEIICHUS 3a7a4 (COBEPIICHHBIH W
HECOBEPIICHHBIN aHAJIN3, aHAJIOTHsI, 0000IICHHE, KOHKPETH3AIINs).

3amad  OTUCKPETHOM

CamocTosTenpHas pabota
(crienmanbHble  00s3aTEIBHBIE
(hopmeI)

3-5 bamia

CamocrosrtenbHas padota Nel

e Pemenne koMOWHATOPHBIX 33/1a4 HA TeMy |
CamocrosrenbHas pabota Ne2

e  pemieHre KOMOMHATOPHBIX 33/1a4 TI0 TeMe 2
WNupuBunyansHas pabora
(Coneprxanue HHAUBUAYATBLHON pabOTHI)

e KoMmOuHaTOpHBIC  3amaud  Ha

KOH(HUTYpaIHii.
e  Omepanuy ¢ KOMOMHATOPHBIMH OOBEKTaMH

OIpeaciIiCHUEC

KOMOMHATOPHBIX

Tema:
KomOuHnaropHbie KOHGUTypauu

Tema:
KomOuHaTtopHble 3a7aud M WX pEUICHHE B LIKOJBHBIX MaTeMaTH4eCKUX
OJIMMITHAIaxX

Pe3ynbraTel 00yueHus:

3Haer:

- OCHOBHBIE MOJENM JIUCKPETHOH MaTeMaTuku (rpadbl, KOMOMHATOpHBIE
KOH(UTYpaINHN, PEKYPPEHTHBIE COOTHOIICHHS);

- OCHOBHBIE NOHATHS, CBOICTBA, TEOPEMBI U JJOKA3aTENbCTBA OCHOBHBIX (DAKTOB
JMCKPETHON MaTeMaTHKH;

Vwmeer:

- pemaTh OCHOBHBIC 33/1a4H AUCKPETHOW MaTEMAaTUKU

- TpPUMEHATh TEOPETHYECKHE 3HAHUS K PEUICHUIO 3a/ady JAUCKPETHOU
MaTEMAaTHKH;

- HpI/lMeHﬂTb B OGy‘iCHI/II/I MaTEMATUKE OCHOBHBIC HpI/ICMbl MBINJICHUA: CUHTE3,
aHaJn3, CpaBHEHUE, 0000IICHHUE;

- HCIOJIB30BAaTh 3HAHUA II0 HHCerTHOﬁ MAaTEMaTUKE B nenarornqecxoﬁ
JIEATEITLHOCTH

Bnaneer:

OCHOBHBIMH TpHEMaM{ TIOWCKAa pemeHus 3aaad (COBEpUICHHBIH W
HECOBEPIICHHBIN aHAJIN3, aHAJIOTHUs, 00001IeHNE, KOHKPETH3ALIU).

CamocTrosrenbpHas paboTa
(cmeunansHple  GOpPMBI  Ha
BEIOOD)

3-5 Oamna

I/IHZ[I/IBI/IZ[yaJH)HI)IC JOMAalIHUEC 3alaHusA

Pe3ynbTaTer 00y4eHHUS:

3Haer:

- OCHOBHBIE MOJENTH JHUCKPETHOH MaTeMaTHkd (Tpadbl, KOMOWHATOpHEIE
KOHQUTYpaIi, PpeKyppPEHTHbIE COOTHOLICHHS);
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- OCHOBHBIE TIOHSTHS, CBOMCTBA, TEOPEMBI U J0KA3aTeIbCTBA OCHOBHBIX (PaKTOB
JIUCKPETHON MaTeMaTHKH;
Ywmeer:

- pemarb OCHOBHBIC 33/1a4H AUCKPETHOW MaTeMaTUKU
- TpPUMEHATh TEOPETHYECKHE 3HAHUS K PELICHHUIO
MaTeMaTHKH;
- IPUMEHSTHh B 00yYEHWU MaTeMaTUKE OCHOBHBIC MPUEMbI MBIIUICHHUS: CUHTE3,
aHaJu3, CpaBHEHHE, 0000IICHHE;
- UCIOJIb30BaTh 3HAHUS 10 JUCKPETHOW MaTeMaTUKe B IIeJaroruuyecKon
JIeSITEIIBHOCTH
Bnaneer:
OCHOBHBIMH TNpHEMaMH TOWCKa pEIICHUs 3amad (COBEpIICHHBIA U
HECOBEPIICHHBIN aHAJIN3, aHAJIOTHUs, 00001IeHNE, KOHKPETH3ALIUS).

3aJga4 )IPICerTHOfI

KonTtponrsHoe meponpusarue mo
MOYJIIIO
8-18 GamoB

Kontponbnas padorta Nel

1. B rpynne 12 ronomeil u 13 neBymek. CKOJIBKO MOXHO COCTaBHUTb
Pa3IHYHBIX Map «IOHOIIA-AEBYIIKa» U3 00yUYaromuXcs 9TOM IrpymIb?

a) 156, _0) 12, B) 13, r) 25.

2. CKOJNBKHMH CIIOCOOaMH MOKHO TMOTACTh U3 ropoja A B ropon C, ecnu
u3 A B B unyr tpu noporu, au3 A B C u u3 B B C — o ase noporu?

a)3, 0) 2, B) 7, r) 8.

3. U3 wupp 1, 3, 5, 7, 9 Tpebyercs cocraBuTh He Ooiyee ueM
YeThIpeX3HauHble YHCiIa, Bce HMUMPBI B KOTOPHIX pa3nuyHbl. CKOJIBKO YHCEN,
YIOBJIETBOPAIOIIUX YCIOBUIO 33J]a4l, MOXKHO COCTaBUTH?

Pesynprater 00yuenus:
3Haer:
- OCHOBHBIE MOJEIHM IHCKPETHOW MaTeMaTHKH (rpadbl, KOMOWHATOpPHBIC
KOH(UTYpaIiu, peKyppeHTHbIE COOTHOIICHHS);
- OCHOBHBIE TIOHSTHSI, CBOIMCTBA, TEOPEMBI U JIOKA3aTENbCTBA OCHOBHBIX (pakTOB
JIMCKPETHOM MaTeMaTHKH;
VYwmeer:

- peliaTh OCHOBHBIC 33/1a41 TUCKPETHON MaTeMaTHKU
- TPUMEHATh TEOPETUUECKHE 3HAHUSI K PEHICHHIO
MaTeMaTHKH;

3a7a4 JUCKPETHOMU

a)s, 06) 205, B) 200, r) 840. - IPUMEHSATH B 00yYEeHUH MaTeMaTHKE OCHOBHbIE IPHEMbI MBILIUICHUS: CHHTE3,
aHaln3, CpaBHEHUE, 0000IIeHNUE;
- WCNOJB30BaTh 3HAHHMSA MO JAWUCKPETHOH MaTeMaTHKe B IIEarornyecKoit
JEATeTbHOCTH
Bnapeer:
- - OCHOBHBIMH TIpHéMaMH TIOMCKa pelIeHHus 3agad (COBEpUICHHBIH W
HECOBEPIICHHBIN aHAJIN3, aHAIOTHs, 00001IeHIE, KOHKPETH3ALIUS).

TIpoMexyTOYHBII KOHTPOJIb 20

Tekyummii KOHTPOJIb N0 pa3aeny «PeKyppeHTHbIC COOTHOLIEHHA. BBegeHNEe B ACHMIITOTHYECKHE METOAbI»

AynuropHas paboTa
4-6 Oamna

Twune! 3aganmit

1. Pemienye 0JHOPOIHBIX JTUHENHBIX PEKYPPEHTHBIX COOTHOIIEHUI

2. Pemmenne HEOTHOPOJHBIX PEKYPPEHTHBIX COOTHOLIEHUH

3. IIpumeHeHne KOMOWHATOPHBIX KOH(UIrypauuii mpu pelmeHuH OXHOPOIHBIX
JMHENHBIX PEKYPPEHTHBIX COOTHOIIEHHI

4. TlpuMeHeHHe KOMOMHATOPHBIX KOH(UIrypauuil Opu pereHuHd HEOAHOPOAHBIX
PEKYPPEHTHBIX COOTHOIIEHUH IpU

pelIeHuy 3a1a4

Tema:
PexyppenTHbIe cooTHOLIEHH Vcnonb30BaHNe KOMOMHATOPHBIX KOH(Urypanuii
IIPH PEHIEHUH PEKYPPEHTHBIX COOTHOILEHUI

PesynbraThl 00yueHus:
3Haer:
- OCHOBHBIE MOJENH JIUCKPETHOH MaTeMaTukHu (Tpadpl, KOMOMHATOpHBIE
KOH(UTYpaIiH, PEKYPPEHTHBIE COOTHOIICHHS);
- OCHOBHBIE NOHATHS, CBOICTBA, TEOPEMBI U JJOKA3aTENbCTBA OCHOBHBIX (hakTOB
JIMCKPETHON MaTeMaTHKH;
VYmeer:
- pelaTh OCHOBHBIE 33/Ia4M JUCKPETHOH MaTeMaTHKH
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- TPHUMCHATh TEOPETUUECKUE
MaTeMaTHKH,

- NPUMEHSTh B O0YYCHUH MaTEeMaTHKEe OCHOBHBIC TIPHEMbl MBILIUICHUS: CHHTE3,
aHaJu3, CpaBHEHHE, 0000IICHHE;

- HCHOJIB30BAaTh 3HAHUS IO JUCKPETHOH MaTeMaTHKe B IeJarorHYecKon
JESTETbHOCTH

Bnaneer:

- OCHOBHBIMH MpuEMaMH TIOMCKA pEUIeHUS 3an1ad (COBEpUICHHBIH U
HECOBEPIUICHHbIH aHAIN3, aHAJIOTUsI, 0000IIeHHEe, KOHKPETU3AIIHS).

3HaHUA K PCIICHHUIO 3ajad )IPICerTHOfI

CamocrosTenpHast pabora | CamocrostenbHas padora Nel PesynbTarhel 00yueHus:
(cenmanbHble  00s3aTEIIbHBIC 1. PeummTh peKyppeHTHOE COOTHOIICHHE 3Haer:
(hopmb) 2. PemmwmTh TEpEUUCITUTEIBHYIO 3aauy C TOMOINBI0 PEKYPPEHTHOTO | - OCHOBHBIE MOJEIH JUCKPETHOM MaTeMaTHKH (rpadbl, KOMOWHATOpPHBIC
4-5 Ganna COOTHOILEHHUS KOH(UTYpaIiy, PeKyppEeHTHBIE COOTHOIICHHUS);
- OCHOBHBIE TIOHSTHSI, CBOIMCTBA, TEOPEMBI U JIOKA3aTENbCTBA OCHOBHBIX (akTOB
JIMCKPETHOM MaTeMaTHKH;
VYwmeer:
- peliaTh OCHOBHBIC 33/1a41 TUCKPETHO MaTeMaTHKH
- TPUMEHATh TEOPETHUECKHE 3HAHWS K PEHIeHHI0 3aJad JIHCKPETHOH
MaTeMaTHKH;
- IPUMEHSTH B 00yYEHUH MaTeMaTHKe OCHOBHBIE TIPHEMBbl MBIIUICHUS: CHHTE3,
aHaJu3, CpaBHEHHE, 0000IICHHE;
- HCHONB30BaTh 3HAHUS II0 JAUCKPETHOH MaTeMaTHKe B IIeJarorH4ecKon
JeATEIBHOCTH
Bnapeer:
- OCHOBHBIMH TpHEMaMH TIOMCKa peIIeHWs 3a7ad  (COBEpIICHHBIA W
HECOBEPIICHHBIH aHAJIN3, aHAIOTHUS, 00001IeHIE, KOHKPETH3ALIUS).
CamocrosiTenpHas paboTa | BeicTymieHue U penieHue 3a1a4 o TemMe Pe3ynbraTel 00yueHHS:
(cmeunanbHple  (GOpMBI  Ha 3Haer:

BEIOOD) 2-5 Gamnma

- OCHOBHBIE MOJENH JIUCKPETHOH MaTeMaThuku (rpadpl, KOMOMHATOpHEIE
KOH(UTYpaIiy, PeKypPEeHTHBIE COOTHOIIECHHUS);
- OCHOBHBIE TTOHSTHSI, CBOIMCTBA, TEOPEMBI M JIOKA3aTEIbCTBA OCHOBHBIX (aKkTOB
JUCKPETHOM MaTeMaTHKU;
Ywmeer:

- pemarb OCHOBHBIC 33/1a4H JUCKPETHOW MaTeMaTUKU
- TpPUMEHATh TEOPETHYECKHE 3HAaHUS K PELICHHUIO
MaTEeMaTHKH;
- IPUMEHSTh B 00yYEHUH MaTeMaTHKe OCHOBHBIC TIPHEMbl MBIIUICHUS: CHHTE3,
aHaJu3, CpaBHEHHE, 0000IICHHE;
- UCIOJIb30BaTh 3HAHUSA 10 IUCKPETHOW MaTeMaTHKe B IEeJaroruyecKon
JeSITEIbHOCTH
Bnaneer:
- OCHOBHBIMH MpuEMaMHM TIOMCKA pEUICHUS 3ajad (COBEpUICHHBIH U
HECOBEpPLICHHBIN aHAJIN3, aHAJIOTHs, 00001IIeHne, KOHKPETH3alHs).

3amad  TUCKPETHOU

KonTponbHOe MeponpusiTue 1o

TeCTI/IpOBaHI/Ie 110 TCOPETUYCCKUM BOIIPpOCaAM

Tema: PeKyppeHTHI)Ie COOTHOIIICHUA Hcnonw3oBaHnue KOM6I/IHaTOpHI)IX
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MOJIYJITIO KOH(MUTYpaluii IPH PEIICHUN PEKYPPEHTHBIX COOTHOIICHU
8-18 6amos PesynbTathel 00yueHus:
3Haer:

- OCHOBHBIE MOJEIHM IHCKPETHOH MaTeMaTHKH (rpadbl, KOMOWHATOpPHBIC
KOH(MUTYpaIiH, peKYPPEHTHBIE COOTHOIICHHS);
- OCHOBHBIE TTOHSTHSI, CBOMCTBA, TEOPEMBI H JIOKA3aTEIbCTBA OCHOBHBIX (DaKkTOB
JIMCKPETHOW MaTeMaTHKH;
Ywmeer:

- peliaTh OCHOBHBIC 33/1a41 TUCKPETHON MaTeMaTHKU
- TPUMEHATh TEOPETHUECKHE 3HAHWUSA K PELIeHHI0 3aJad IUCKPETHOH
MaTEeMaTHKH;
- IPUMEHSATH B 00yYeHHH MaTeMaTHKE OCHOBHBIE IPHEMBI MBIIIICHUS: CHHTE3,
aHaju3, CpaBHEHHE, 0000IICHUE;
- HCHONB30BaTh 3HAHUS II0 JAUCKPETHOH MaTeMaTHKe B IIearorHdecKon
JeATSTbHOCTH
Bianeer:
- - OCHOBHBIMH TNpHEMaMH TOWCKa pelIeHHus 3aaad (COBEpUICHHBIH U
HECOBEPIICHHBIN aHAJIN3, aHAJIOTHs, 0000IICHHE, KOHKPETH3AIINS).

ITpoMexyTOUYHBINH KOHTPOJIb 18 34

Texkymmii KOHTpo.JIb M0 pa3nenay «Teopus rpados»
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AynutopHas pabota 4-6 6aula | Tunsl 3aganuii Tema I'padbl, ocHOBHBIE MOHATHA. MaTpuuHble IPEICTaBICHUs U U30MOPHU3M
1. Pemienue 3a1a4 ¢ mpUMEeHEHHEM CBOMCTB TpadoB JIepEeBbEB rpados
2. Pemrenue 3aa4 ¢ IPIMCHEHHEM CBOICTB SHIIEPOBBIX rpadoB PesynbraThl 00y4eHus
3. Pemienue 3a1a4 ¢ IpUMEHEHHEM CBOMCTB raMUJIBTOHOBBIX IpadoB 3Haer:
4. PemeHue METPUYECKUX 3a/1a4 Ha rpadax - OCHOBHBIC MOJEIH JHUCKPETHOH MaTeMaTHkd (rpadbl, KOMOWHATOpPHEIC
5. PelreHne s3kcTpeManbHBIX 3314 Ha rpadax KOH(UTypaluu, peKyppeHTHBIC COOTHOIICHHUS);
6. Pemrenne 3a1a4 Ha IPUMEHEHNE KPUTEPHUH JIBYIOIEHOCTH - OCHOBHBIC MOHSATHS, CBOWCTBA, TEOPEMBI M JJOKAa3aTENbCTBA OCHOBHEIX (DaKTOB
7. Pelienue 3a/1a4 Ha ompe/ielicHUE JIUCKPETHON MaTeMaTHKH;
- JOMHMHHPYIOILET0 MHOKECTBA BEPIIUH U pedep; Ymeert:
- OTIpeZieIeHHe TIOKPBITHS - pemIaTb OCHOBHBIE 33/1a91 JUCKPETHON MaTeMaTHKU
- olpeJieIeHHe IOKPBIBAIOLIETO M HE3aBUCUMOI'O MHOXKECTBa pedep; - TpPUMCHATH TEOPETHYECKHE 3HAHMSA K pCIICHHI0 3aJad JUCKPETHOH
- OIIpeZIeIeH s TIApOCYETAHNS; MaTEeMAaTHKH;
-oIpeJieNieHue ABY10IbHOTO Irpada - IPUMEHSTh B O0YYCHHN MaTeMaTHKE OCHOBHBIC IPHEMBI MBIIIICHHS: CHHTE3,
8. Perenvre 3a1anuit Ha IPUMEHEHUE KPUTEPHS TJIAHAPHOCTU aHaIn3, CpaBHEHUE, 0000IIeHNE;
9. Penenue 3ajaHuil ¢ HCIOIB30BaHUEM TEOPHU KPACOK - HCHONB30BaTh 3HAHUS 10 JAUCKPETHOH MaTeMaTHKe B I€JaroruyecKon
JeATeTbHOCTH
Bnapeer:

- - OCHOBHBIMH TIpHéMaMH TIOMCKa pelIeHHus 3agad (COBEpUICHHBIH W
HECOBEPIICHHBIN aHaJIN3, aHAIOTHS, 00001IeHIe, KOHKPETU3ALIU ).

Tema Onepauuu Haj rpadamu. Onepanun Ha rpadax
PesynpTarer o0ydeHmst
3Haer:
- OCHOBHBIE MOJENH JIUCKPETHOH MaTeMaThuku (rpadpl, KOMOHMHATOpHEIE
KOH(UTYpaIiy, PeKyppEeHTHbIE COOTHOIIECHHUS);
- OCHOBHBIE TTOHSITHSI, CBOIMCTBA, TEOPEMBI M JIOKA3aTEIbCTBA OCHOBHBIX (DaKkTOB
JUCKPETHOM MaTeMaTHKU;
Ywmeer:

- pemIaTh OCHOBHBIC 33/1a91 TUCKPETHON MaTeMaTHKN
- TpPUMEHATh TEOPETHYECKHE 3HAHUS K pEUICHUIO 3a/ady JAUCKPETHOU
MaTEeMaTHKH;
- IPUMCHATH B OGy‘iCHI/II/I MaTCMaTHUKE OCHOBHBIC NMPUEMbI MBINJICHUSA: CUHTE3,
aHaln3, CpaBHEHUE, 0000IIeHHUE;
- HCHOJBb30BAaTh 3HAHUA II0 ,Z[PICKpCTHOﬁ MaTE€MaTHUKE B HCI[aFOFPI‘ICCKOﬁ
JEeATEITbHOCTH
Bnapeer:
- - OCHOBHBIMH TNpHEéMaMd TIOWCKa pelleHHus 3anad (COBEpUICHHBIH W
HECOBEPIICHHBIN aHAJIN3, aHAIOTHUS, 0000IIeHIE, KOHKPETH3ALIUS ).

Tema Cesznoctb JlepeBbs. O0xob1 rpadoB

PesynbraTh 00y4eHus

3HaerT:

- OCHOBHBIE MOJENTH IUCKPETHOH MaTeMaTHKu (Tpadbl, KOMOHWHATOpPHEIE
KOHQUTYpaIi, PeKyppEHTHBIE COOTHOIICHHS);
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- OCHOBHBIE TIOHSTHS, CBOMCTBA, TEOPEMBI U J0KA3aTeIbCTBA OCHOBHBIX (PaKTOB
JIUCKPETHON MaTeMaTHKH;
VYmMmeer:

- pemIaTb OCHOBHBIE 33/1a91 JUCKPETHON MaTeMaTHKU
- TPUMEHATh TEOPETHYECKHE 3HAHUS K pEUICHUIO 3a/ady JUCKPETHOU
MaTEeMAaTHKH;
- IPUMEHSATHh B 00yYEHWU MaTeMaTHKE OCHOBHBIC MPUEMbI MBILIUICHHUS: CUHTE3,
aHaJu3, CpaBHEHHE, 0000IICHHE;
- UCIOJIb30BaTh 3HAHUS 10 JUCKPETHOW MaTeMaTUKe B IIeJaroruuyecKon
JeATeTbHOCTH
Bnageer:
- OCHOBHBIMH TIpHEMaMH TIOMCKa peIIeHUs 3a7ad  (COBEPIICHHBIA W
HECOBEPIICHHBIN aHaJIN3, aHAIOTHS, 00001IeHIe, KOHKPETH3ALIUS ).

Tewma B3peuieHnsie rpadbl. DKcTpeMallbHbIE 3a/1a4d BO B3BEIICHHBIX rpadax
PesynbTarer o0ydeHmst
3Haer:
- OCHOBHBIE MOJENH JIUCKPETHOH MaTeMaThuku (Tpadpl, KOMOMHATOpPHEIE
KOH(HUTYpaluK, peKyppEeHTHbIC COOTHOILICHHS);
- OCHOBHBIE TIOHSTHSI, CBOIMCTBA, TEOPEMBI U JIOKA3aTENbCTBA OCHOBHBIX (pakTOB
JUCKPETHOW MaTeMaTHKH;
VYwmeer:

- pemarb OCHOBHBIC 33/1a4H AUCKPETHOW MaTeMaTHKU
- TPUMEHATh TEOPETUUECKHE 3HAHWS K PEHIeHHI0 3a/1ad JUCKPETHOMH
MaTeMaTHKH;
- IPUMEHSTh B 00yYEHUH MaTeMaTHKe OCHOBHBIE TIPHEMBbl MBIIUICHUS: CHHTE3,
aHaJu3, CpaBHEHHE, 0000ICHHE;
- HCHOJNB30BAaTh 3HAHUS 10 JAUCKPETHOH MaTeMaTHKe B IeJaroru4ecKon
JEATeTbHOCTH
Brnageer:
- OCHOBHBIMH TIpHEMaMH TIOMCKa pEIIeHUS 3a7a4 (COBEpIUCHHBI H
HECOBEPIICHHBIN aHAJIN3, aHAIOTHS, 00001IeHIE, KOHKPETH3ALIUS ).

Tema ITogmHOXECTBa MHOXKeCTBa BepIIuH rpada. J[By107IbHbIE Ipadbl
PesynbraTsl 00yueHus
3Haer:
- OCHOBHblE MOJENM JUCKPETHOM MaTeMaTukH (rpadsl, KOMOMHATOpHBIE
KOHQUTYpaIii, peKyppeHTHBIE COOTHOIICHHU);
- OCHOBHBIE MOHSATHS, CBOVMCTBA, TEOPEMBI M JJOKa3aTENbCTBA OCHOBHEIX (JaKTOB
JIUCKPETHON MaTeMaTHKU;
Ymeer:

- pelaTh OCHOBHBIC 33/1a4U JUCKPETHOM MaTeMaTHKU
- INPUMEHATh TEOPETUYECKHE 3HAHUS K PELICHUIO 3a4ad JUCKPETHOH
MaTeMaTHKY;
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- NPUMEHSTh B 00YYCHUH MaTeMaTHKEe OCHOBHBIC TIPHEMbl MBILIUICHUS: CHHTE3,
aHaJu3, CpaBHEHHE, 0000IICHHE;

- HCHOJIb30BAaTh 3HAHUS IO JUCKPETHOH MaTeMaTHKe B IeJarorHYecKon
JESTETbHOCTH

Brnaneer:

- OCHOBHBIMH MpHEMaMH TIOMCKA pEUIeHUS 3an1ad (COBEpUICHHBIH U
HECOBEPILICHHbIH aHaIN3, aHAJIOTHs, 0000IIeHHEe, KOHKPETU3ALIHS).

tema [InanapHocts rpados. Packpacka rpagos
PesynbTarel 00yueHus
3Haer:
- OCHOBHBIE MOJEIHM IHCKPETHOW MaTeMaTHKH (rpadbl, KOMOWHATOpPHBIC
KOH(UTYpaIiu, peKyppeHTHbIE COOTHOIICHHS);
- OCHOBHBIE TIOHSTHSI, CBOIMCTBA, TEOPEMBI H JI0Ka3aTeIbCTBa OCHOBHBIX (DAaKTOB
JIMCKPETHOM MaTeMaTHKH;
VYwmeer:

- peliaTh OCHOBHBIC 33/1a4U TUCKPETHOH MaTeMaTHKU
- TPUMEHATH TEOPETHUECKHE 3HAHWS K PEHIeHHI0 3aJad JIHCKPETHOH
MaTeMaTHKH;
- IPUMEHSTH B 00yYEHUH MaTeMaTHKe OCHOBHBIE NIPHEMBl MBIIUICHUS: CHHTE3,
aHaJu3, CpaBHEHHE, 0000IICHHE;
- HCHONB30BaTh 3HAHUS 110 JAUCKPETHOH MaTeMaTHKe B IIeJarorH4ecKon
JeATeTbHOCTH
Bnaneer:
- OCHOBHBIMH INpHEMaMH IIOMCKa pEIIeHUs 3a7ad (COBEpLUCHHBIH U
HECOBEPILICHHBIH aHaIN3, aHaJIOTHs, 0000LIeHHe, KOHKPETH3AIIHS

CamocrositenbHas pabora WunusunyansHas paboTa 1mo Teme

(cienmanbHble  00s3aTENbHBIC 1. Onpenenenue Buna rpaga Pesynbrarel 00yueHus

(hopmb) 2. Omnepamuu Haja rpadamu 3HaeT:

4-5 dayna 3. TIpumeHeHHe anropuTMOB Ha rpadax - OCHOBHBIE MOJEIHM JUCKPETHOH MaTeMaTHKH (rpadpl, KOMOHHATOPHBIC
4. Tlpexncrasnenue rpada ¢ OMOIIBI0 MaTPHIL KOH(HTYpALHH, PEKYPPEHTHBIE COOTHOIICHHS);

- OCHOBHBIC TIOHSTHS, CBOMCTBA, TEOPEMBI U J0KA3aTEeIbCTBA OCHOBHBIX (PaKTOB
JIMCKPETHOM MaTeMaTHKH;
Ywmeer:

- pemaTb OCHOBHBIE 33J]a4d JUCKPETHOW MaTEMATHKH

- TpPUMEHSTh TEOPETHYECKHE 3HAHUS K PEUICHUI0 3a7ad  JUCKPETHOM
MaTeMaTHKH;

- IPUMEHSATHh B 00YYCHUU MaTEMaTHKE OCHOBHBIC MPUEMbI MBILIUICHHUS: CUHTE3,
aHaln3, CpaBHEHUE, 0000IICHHUE;

- UCNOJIb30BaTh 3HAHUS IO JUCKPETHOW MAaTeMaTHKE B TEJaroruuecKon
JESATENLHOCTH
Bnaneer:
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- - OCHOBHBIMH TNpHUEMaMH TIOWCKa pelIeHHs 3anad (COBEPIICHHBIA H
HECOBEPIICHHBIN aHAJIN3, aHAJIOTHs, 0000IIICHHE, KOHKPETH3AIINs).

CamocrosTenbHas pabora | 1. Haiitu nuametp rpada. Pe3ynbraTsl 00yueHus
(cienimanbHble  GoOpMBI  Ha | 2. Haiitu nepecedenue, 00beJUHEHUE U CyMMY TpadoB. 3HaeT:
BBIOOD) 2-5 Gana 3. IMocTpouts nukInueckuii 6asuc rpada. - OCHOBHblE MOJENM JUCKPETHOH MaTeMaTuku (rpadbl, KOMOMHATOpHBIE
4, IMocTpouts KoLMKIMUYECKHid 6a3uc rpada. KOH(UTypaluu, peKyppeHTHBIC COOTHOIICHHUS);
5. Bb1acHUTB, 130MOP(hHBI U 3alaHHbIE IpadBbl. - OCHOBHBIE IIOHATHSI, CBOICTBA, TEOPEMBL U JIOKA3aTEIbCTBA OCHOBHBIX (DaKkTOB
6. HapucoBats mnockyro yknajaky rpada uim BBIICTHTh B HeM moarpad, | IUCKPeTHOH MaTeMaTHKY;
romeomoppubii K wm K. Ymeer: 5
8.3 - pelaTh OCHOBHBIE 3a/1a4d JUCKPETHON MaTeMaTUKU
7. Haiitu uentp rpaga. - NPUMEHATH TEOPETHYECKHE 3HAHUS K PEHICHUIO 3a1ad JAUCKPETHOU
8. HaiiTu Bec kax[10i BepILINHEI JepeBa. MAaTeMAaTHKH;
9. Haiiti xpomatieckoe yucio rpada. - IPUMEHSATh B 00y4eHUM MaTeMaTHKe OCHOBHbIE IPHEMbI MBILIUICHUS: CHHTES,
10. [Toctpouts rpad JOMOTHUTEIBHBIN K JAHHOMY. aHaJIN3, CPaBHEHHE, 0600IIeHNE;
11. CocTaBHTh XpOMAaTHYECKHH MHOTOUIEH Ipada - HCIOJIb30BaTh 3HAHMS IO JUCKPETHOM MaTeMaTHKe B MEAaroru4ecKoi
JeATeIFHOCTH
Bnapeer:

- - OCHOBHBIMH TIpHEMaMHU IIOMCKa pelleHus 3aaad  (COBEpUICHHBIH U
HECOBEPIICHHBIN aHAJIN3, aHAJIOTHUs, 00001IeHNE, KOHKPETH3ALIUS).

KonrponbHoe Meponpusitue mo | Dk3aMmeH o OuneraM. buiet Biitouaet B ceds 2 TEOPETUUECKUX BOIIPOCA U 3a71ady.
MOYITIO Pesynpratel 00yuenus:
8-14 6anoB 3Haer:
- OCHOBHBIC MOJIENTN TUCKPETHON MaTeMaTHKH (rpadbl, KOMOWHATOPHBIC
KOH(UTYpaIiy, PeKypPEeHTHBIE COOTHOIIECHHUS);
- OCHOBHBIE TIOHSTHSI, CBOMCTBA, TEOPEMBI H JTOKa3aTebCTBA OCHOBHBIX (PaKTOB
JUCKPETHOM MaTeMaTHKU;
paBmiIa 0(OPMIICHHS, PEIICHNS ¥ TIPECTABICHHUS PEIleHNs 3a1a4 «JJicKpeTHOH
MaTeMaTHKN;
VYmeer:

- pelIaTh OCHOBHBIE 33/1a4U JUCKPETHOM MaTeMaTHKY,
- TPUMEHATh TEOPETUUECKHE 3HAHWS K PEHIeHHI0 3aJad JIHCKPETHOH
MaTeMaTHKUY;
- NPOBOAMTH JIOKA3aTeNbHBIE PACCY)KICHUS MPH PEIICHHH 3a/1ad IUCKPETHOU
MaTE€MaTHKU U CTPOUTH KOHTPIPUMEDEI,
- TIPOBOAMTH AHAJM3 MOCTABJICHHOM LeTH ¥ (OPMYJIUPOBATh 3a/laud, KOTOpPbIE
HCO6XO)]I/IMO PeIUTh I €€ NOCTHXKCHUA B paMKaX JUCHHUITIIMHBI <(21PICerTHaﬂ
MaTEeMaTHKa;
- paboTaTh C HAy4yHOH JMTEpaTypoil M IPYrMMH HCTOYHUKAMU HAy4YHOH
“HGOPMALIUH 110 MAaTEeMaTHKe:
- IPOBOAUTL HCCJIICNOBAaHHA, CBIA3aHHBIC C OCHOBHBIMH IIOHATUAMU H
TEeMaTHKOW TUCKPETHOI MaTeMaTHKH; PelIaTh OCHOBHBIE 3aJa4l TEOPHHU rpados,
KOMOWMHATOPHK;
- MyOJIMYHO MPEJICTABIATh PEelIeHre 3a1a4 «/[UCKpeTHOI MaTeMaTHKI;
Bnapeer:
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- OCHOBHBIMHU METOJaMU pCUICHUS 3aJa4 )IHCerTHOﬁ MaTCMaTUKH.

TIpoMeKyTOUHBII KOHTPOJIb

18

30
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