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1. IlepedeHb MJIaHUPYEMBIX Pe3y/IbTATOB 00y4eHHUS 110 AUCHHUILIMHE, COOTHECEHHBIX €
YCTAHOBJICHHBIMH B 00pa30BaTe/IbHOI MPOrpaMMe HHAMKATOPAMH A0CTHKEHUS

KOMIIETeHIIM A

®opmupyemast

KoMIleTeHmsI (¢

YKa3aHUeM KO0/1a)
ITK-2. Criocoben
MOHUMATh,
COBEPILECHCTBOBATh U
MPUMEHSATD
COBPEMEHHBII
MaTeMaTUYECKUI
amnrmnapar

Koa m HauMeHoOBaHMe
HHAUKATOPA T0CTHKEHUSI
KOMIIETEeHIINH

IIK-2.1. 3HaTh OCHOBHEIC
MOHATUS JUCIUAIIINHEI,
COBPEMEHHBIE METO/IbI
MaTeMaTUYeCKOro armapara,
MECTO W pOJIb B
00pa3zoBaTebHOM IpoIIecce

[1K-2.2. YMeTb npUMEHATH U
COBEPILEHCTBOBATh
COBPEMEHHBIN MaTeMaTUYECKUI
arnmapar Ipy pelieHun
IIKOJIBHBIX 3a/1a4, MPUMEHSTh
(GYHKIIMOHATIBHO-JIOTHYECKYIO
METOOJIOTHIO MAaTEMaTUKH K
CHUCTEMHOMY aHAJIU3Y
B3aUMOCBS3EH B
00pa3oBaTenbHOM Ipoliecce

I1K-2.3. Bnamers OCHOBHBIMH
MHCTPYMEHTAIbHBIMH
CpelcTBaMH U3y4aeMoOu
JIACITUILIAHEI

Pe3yabTaThl 00yueHus no
JMCIHUIINHE (MOIYJII0)

OO0yuaromuiics T0KEH:

3HaTh NPOU3BOIAIINE (PYHKITUH,
JMHEHHbIE OJJHOPOJIHBIE
PEKypPpEHTHBIE COOTHOLICHHUS 1
METO/Ibl UX PEIeHHUs], Ja/IeHHbIe
MHOTOYIEHBI 1 MHOTOUJICHBI
MOTIa/ITaHUI1; OCHOBHBIE MOHITHUSIX U
oTIpeiesIeHus TeOpuH rpados,
crocoObI MpecTaBaeHus rpadoB B
namsaTi OBM, MeToabl nocTpoeHus
MUHUMAJIBHOTO OCTOBHOTO JIEPEBa,
IIPHIIOKEHUS TEOPUU TpadoB.
OO0yuaromuiicst 10KEH:

YMeTh HAXOAUTH TPOU3BOISIIYIO
(GYHKIUIO TS 3aTaHHOU
MOCTIEI0BATENbHOCTH, PEIIaTh
JIMHENHBIE OJJTHOPOHBIE
PEKYypPEHTHBIE COOTHOIICHHUS,
COCTABIISATH JIAJACWHBIX MHOTOUICH
¥ MHOTOYJICH TOMa/IaHuM;
COCTaBIIATH 110 33JJaHHOMY Trpady
MaTpULIbI CMEXKHOCTH,
WHIICHTHOCTH U BECOB, a TAK)KE
0 33/IaHHBIM MaTpHIIAM
n3o0paxars rpad, pemarsb 3aaa4y o
Ha3HAYCHHSIX U TPAHCTIOPTHYIO
3aaqy.

OO0yuaromuiicst 10KEH:

Brnagets OCHOBHBIMU METOJaMH
pelIeHHsI TePEYNCIUTETHHBIX U
KOMOHMHATOPHBIX 3a/1a4, METOIaMU
MOCTPOEHHSI MATPHUI] CMEKHOCTH,
UHIIMJIEHTHOCTU U BECOB JUIS
OPUEHTHPOBAHHOTO H
HEOPHEHTUPOBAHHOTO rpada,
METOJaMH PEIICHHUS TPAHCTIOPTHON
3a/la4y¥ U 3aJ1a4M O Ha3HAUCHUSIX.

2. e ¥ MeCTO AUCHUILIMHBI (MOAYJIAA) B CTPYKTYpe 00pa3oBaTe/IbHOH IPOrpaMMbl

[enn n3ydeHus: QUCLMUIUINHBI:
Hucnunnuna «/[uckpeTHas MaTeMaTHKa» OTHOCUTCS K 00513aTeTbHON YacTH.
[enn u3ydeHus: UCLMUIUIMHBIL:



1. ®opmupoBaHue cUCTEMBbl (yHIAMEHTAIBHBIX 3HAHUNA O MOHATHUAX M METOJaX IAMCKPETHOMN
MaTE€MaTUKH.

2. TlpuoOpeTeHne MPaKTUYECKHMX YMEHHUH W HABBIKOB, HEOOXOMUMBIX JUIsl PEUICHUs 3a/ad,
BO3HUKAIOIINX B IPO(ECCHOHATILHOMN 1EATEIIbHOCTH.

JucuunimHa n3ydaercs Ha 2, 3 Kypceax B 4, 5 cemecTpax

3. O0beM AUCHMIIMHBI (MOAYJISI) B 3a4€THBIX €IUHMIAX C YKA3aHHEeM KOJIHYecTBa
aKaJeMHYeCKUX HJIH ACTPOHOMHUYECKHX YACOB, BbIIeJIeHHbIX HA KOHTAKTHYIO padoTy
o0y4yaommxcs ¢ npenojaanartesemM (10 BUAaAM y4eOHbIX 3aHATHII) M HA CAMOCTOSITEIbHYIO
padoTy o0y4aromuxcs

OO6mmas TpyI0eMKOCTh (00beM) TUCIUIUINHBI COCTaBisAeT 6 3a4. ex., 216 akas. d.

Bcero yacoB
O0beM TUCUMILTHHBI
Ounas ¢popma o0yueHusn

OO0m1ast TpyA0€MKOCTb AUCITUTUTHHBI 216
Y4eOHBIX YacOB HAa KOHTAKTHYIO PabOoTy C MperoaBaTesem:

JIEKITNI 24

MIPaKTUYECKUX (CEMUHAPCKUX ) 32

1ab0PaTOPHBIX 40

apyrue Gopmbl KOHTaKTHOH paboTel (PKP) 14
Y4eOHBIX 9acOB Ha KOHTPOJIIb (BKITIOYAs YaChl TOJATOTOBKH): 34,8

3ayer

JK3aMeH
Y4eOHBIX 4acOB Ha CaMOCTOATEIbHYI0 paboTy obydaromuxcs (CP) 83,8

DopMbI KOHTPOJISAA CemecTpbl

3a4er 4
9K3aMeH 5)

4. Coep:kanue TUCHUIIHHBI (MOAYJISA), CTPYKTYPUPOBAHHOE MO TeMaM (pa3aesiaMm) ¢
YKa3aHHEM OTBEJCHHOI0 HA HUX KOJMYECTBA aKaJeMU4YeCKHX YaCOB U BHI0B Y4eOHBIX
3aHATHI

4.1. Pazaenbl TUCHUNIMHBI M TPYAOEMKOCTD I10 BUJIaM yqeﬁm,lx 3aHATHH (B
AKAACMHUICCKHUX qacax)

Buabl yueOHbIX 3aHATHI, BKJIIOYAS
CaMOCTOSITEJIbHYIO pa0oTy 00y4aromuxcst

Ne HaumenoBanue pasgesia / TeMmbl U TPYA0EMKOCTH (B 4acax)
n/n JUCHUILINHEI KonTakTHas pabdora ¢
npenogaBaresiemM CP
Jlex IIp/Cem JIab
1.3 TlpaBuna cymMbl ¥ TPOU3BEICHHUS. 2 4 0 6

Bri6opka. Pazmenienus, nepecTaHOBKH,
coueTaHusi 0e3 MOBTOPEHUH U ¢
MMOBTOPEHHSIMU.

2  Teopus rpagos 8 16 26 60

2.1  OcHOBHbIE IOHATHS TEOPUHU TPAOB. 2 4 12 15
[Ipencrasnenus rpados.

2.2  OCTOBHBIE IEPEBbSI. 2 4 6 10



2.3

TpaHCTIOpTHBIE CETH.

N

20

2.4

Juametp, paauyc U IEHTPHI rpada.

EEES

EEES

15

DJieMeHTbI TeOPUU MHOKECTB 1
MaTeMaTH4YeCKOH JIOTHKH.
KomOunaTopuka

16

16

14

23,8

1.1

MmuoxectBa. Brirouenue u
IIPUHAIEKHOCTb. Onepaunuy Haj

MHO>KECTBaMH. MeTO,Z[ BKJIIOUYCHUS U

uckiroueHus. CrocoObl 3a1aHus
MHOXECTB

14

1.2

HI/I?)’BIOHKTI/IBHBIC N KOHBXOKTHUBHBIC

HOpMasbHBIE (opMbl. [logcTaHOBKY U

CYNEpIIO3HIHS OYIeBBIX (DYHKIIHIA.

1.4

bunom Herorona. bunomuanbHbie
kod(urmentsl. PexyppeHTHbIe
COOTHOLIEHUA. MeTOoIbI penieHus

6,8

PEKYPPEHTHBIX COOTHOIICHHUH.

Hrtoro

24 32 40 83,8

4.2. Conep:xaHue TMCUMILUIMHBI, CTPYKTYPHPOBAHHOE IO pa3aeiaM (TeMam)

Kypc mpakTudeckunx/ceMuHapCKuX 3aHATUN

Ne HaumenoBanue pazaena / Coaepixanue
TeMbl JUCHHUILTHHBI
1.3 TIlpaBuna cyMMbl 1 Pa3menienus ¢ noBropeHusiMu U 0€3 MOBTOPEHUI.
npousBeaeHus. Berbopka. CoueTaHus ¢ IOBTOPEHUSIMH U O€3 TOBTOPEHUH.
Pasmenienus, nepecTaHoBKH, MopenbHbIe 3aa4u: O KOTUYECTBE (PYHKITHI ¢
coyeTaHus 0e3 HOBTOPEHHUM U C | JIOMOJHUTEIbHBIMH YCIOBUSIMU; PA3JI0KEHHE LIIAPOB MO
MTOBTOPEHUSIMHU. SIIIAKAM.
2  Teopus rpados
2.1 | OcHOBHBIEC IOHATHUS TEOPUHU Bepmmns! u pédpa rpaga, cMEKHOCTb U
rpados. IIpencraBnenus UHIMJIEHTHOCTb, CTENIeHb BepIIUHBIL. [11ockue rpadsl.
rpagos. [Ipocteie rpadsl, mynsTUrpadsl, ncesaorpadsl. [lyts Ha
rpade, Lienb, LUK, IPOCTas Lelb, IPOCTOM LUK,
raMuJIbTOHOBA LI€Tlb, TAMUJIBTOHOB LIMKJI, dWJIEPOBA
LeNb, SUIEPOB UK. MaTpHIIbl CMEKHOCTH U BECOB JUIS
MIPOCTOr0 U OPUEHTUPOBAHHOTO rpada. MaTpuiia
MHUUACHTHOCTH JUISl IPOCTOTO U OPUEHTHPOBAHHOTO
rpada. Criucok Ayr, CTpyKTypa CMEXKHOCTH.

2.2 | OCTOBHBIC JIEPEBbSL. [Tonstue nepesa. [lonsTue octoBHOTrO nepena. JKaaHbiid
JIITOPUTM MOCTPOEHUSI MUHUMAJIBHOTO OCTOBHOI'O
nepeBa. AJITOpUTM OIMKANIIIET0 coceia TOCTPOSHUS
MHUHHMMAJIBHOI'O OCTOBHOTO J€pPEBa.

2.3 | TpaHCHIOPTHBIE CETH. ITonsatue TpancnoptHou cetu. Teopema @opna-
®dankepcoHa. AJITOPUTM MOCTPOEHUSI MAKCUMAJIbHOTO
IIOTOKA 10 TPAHCIIOPTHOM CETH.

2.4 | Jlnametp, painyc  IEHTPHI [TonsiTue nuamerpa, paguyca u UEHTpa IS

rpada. OPUEHTUPOBAHHOT'O ¥ HEOPHEHTUPOBAHHOTO rpada.
Mertoas! BEIYMCIICHHS THAMETpa U paanyca. Meroasl
HaXOXXJeHHs EeHTpoB rpada. Haxoxnenue
KpaT4aiero Mapupyra.
1 DJjeMeHTHI TEOPUH MHOKECTB U MaTeMaTH4yecKkoii JIoruku. Komonnaropuka

4



11

MmuoxxecTBa. BkirodeHue u
MpUHAJUICKHOCTh. Onepanuu
HaJ MHOKecTBaMu. MeTon
BKJIIOYEHMS U UCKIIFOUEHUS.
Crioco0Bbl 3a7aHKsT MHOKECTB

3aganue MHOeCTB. bynean MHokecTBa. Onepaiuy Hajl
MHOKECTBAMHU U X cBOMcTBa. UnCIIOBBIE MHOXKECTBA.
OTtHomeHusA. DKBUBaJICHTHOCTb. MOIIIHOCTb.
OtHomenue nmopsiika. MaTtpuiia OMHAPHOTO OTHOILIEHUS.

1.2 JIu3bIOHKTUBHBIC U [IpaBuino cymmsl. [IpaBuno npousseaeHus. Merona
KOHBIOKTUBHBIE HOPMAJIbHBIE BKJIFOUEHUH U UCKIIOYEHHI.
¢dopwmel. [ToacranoBku u
CyIIepro3HIHs OyJIeBbIX
byHKIHIA.

1.4 bunom HproToHa. PexyppenTHbie cooTHoeHus1. Bo3BparHbie
bunomuanbubie nocnenoBarenbHocTu. Yucna Crepnunra 1 poaa.

ko3 urmentrl. PexyppeHTHbIe
cooTHoOIIeHUS. MeToabl
pelIeHHs PEKYyPPEHTHBIX
COOTHOILICHUH.

Kpr JICKIIMOHHBIX 3aHATHUN

Ne HaumenoBanme pa3aesia / TeMbl Conep:xkanue
AUCHUILIMHBI
1.3 TIlpaBuna cyMMbl 1 Pasmernienus ¢ mOBTOPEHUSIMHU U O€3 IIOBTOPECHUH.
npousBeaeHus. Berbopka. CoueTaHus ¢ IOBTOPEHUSIMU U O€3 TOBTOPEHUH.
Pasmenienus, nepecTaHoBKH, MopenbHbIe 3aa9i: O KOTUYECTBE (PyHKITHI ¢
coyeTaHus 0e3 NOBTOPEHHH U C JOTIOJIHUTEIbHBIMU YCIIOBUSMHU; Pa3JI0KEHUE 111apOB
[TOBTOPEHUSIMH. IO SIILIUKaM.
2  Teopus rpagos
2.1  OcHOBHBIE MTOHSTHUS TEOPUH Bepiunb! u péopa rpada, CMEeKHOCTh U
rpados. Ilpeacrasnenus rpa¢oB. HMHIMAEHTHOCTb, CTENEHb BepIIUHbI. [Imockue rpadsl.
IIpoctsie rpadsl, MyasTUrpadsl, ncesrorpadsr. [yts
Ha rpade, 1eMb, UK, IPOCcTas LeMb, IPOCTOM LUKII,
raMHJIbTOHOBA L[E€Nb, TAMUJIBTOHOB LIMKJI, DJIEpOBa
LIeTb, SIEPOB IIUKIL.
MaTtpu1bl CMEKHOCTH U BECOB U1l IPOCTOTO U
OpUEHTUpPOBaHHOTO rpada. MaTpuiia HHIIMAEHTHOCTH
U1 IPOCTOTO U OpUEHTUPOBaHHOTO rpada. Crnucok
IYT, CTPYKTYpa CMEXHOCTH.
2.2 | OCTOBHBIC JIEPEBbSL. [Tonsitue nepesa. [loHsTHE OCTOBHOTO AepeBa.
Kanuslil aIropuT™M NOCTPOEHUS MUHUMAJIBHOTO
OCTOBHOTO JiepeBa. AJITOpUTM OMKalIIero cocena
IIOCTPOEHHSI MUHMMAaJIbHOT'O OCTOBHOTO JIEPEBA.
2.3 | TpaHCHIOPTHBIE CETH. ITonsatue TpancnoprHou cetu. Teopema Dopaa-
®dankepcoHa. AJITOPUTM MOCTPOEHUSI MAKCUMAJILHOTO
IIOTOKA 10 TPAHCIIOPTHOM CETH.
2.4 | Ilnametp, paAnyC U HEHTPHI [Tonsatue nuamerpa, paguyca v LieHTpa s
rpada. OpPUEHTUPOBAHHOTO U HEOPUEHTUPOBAHHOTO rpada.
MeTo/1bl BBIYHMCIEHUS IUaMETpa U paguyca. MeTozsl
Hax0XJAeHUs LeHTpoB rpada. Haxoxnenue
KpaT4aullero MapuipyTa.
1 DJjeMeHTHI TEOPUH MHOKECTB M MaTeMaTH4yeckoii JJoruku. Komonnaropuka
1.1 MmuoxectBa. Bitouenue u 3ananue MHOXecTB. bynean maoxectBa. Onepauuu

MpUHAIe)KHOCTh. Onepaiuu Haj
MHOKeCTBaMHU. MeTox

HaJ MHOKECTBAMHU U UX CBOMCTBA. YnciioBbIE
MHOXkecTBa. OTHOMIEHUA. DKBUBAJIEHTHOCTb.

5



BKJIIOUEHUS U UCKIIOUYECHHUS. MomHocTts. OTHOIIEHUE nopsaka. Marpuiia

CnocoObl 3a1aHUs MHOXKECTB

OMHAPHOTO OTHOIIEHUSI.

1.2

1.4

JIM3BbIOHKTUBHBIE U [IpaBuno cymmsl. [IpaBuno npousseneHus. Meron
KOHBIOKTHBHbIE HOPMAJIbHbIE BKJIFOYEHUH U UCKITFOUEHUH.

¢dopwmel. [ToacranoBkH 1
CYIEPIO3UIIHs OYIeBbIX

(GyHKIHH.

bunom Herorona. bunomuansueie = PekyppeHTHBIE COOTHOLIEHUA. Bo3BpaTHbIe
kod(urmentrl. PexyppeHTHbIE nocnenoBarenbHocTd. Yucna Crepiunra 1 poaa.

COOTHOLIEHUA. MeTOoIbI penieHus
PEKYPPEHTHBIX COOTHOIICHHUH.

Kypc naboparopHbIX 3aHATUN

Ne  HaummeHoBanme pa3jeiia / TeMbl Coaepixanue
AUCHHUILIHHBI
2 | Teopus rpacdos
2.1  OcHoBHbIe OHATHUSA Teopuu rpadoB.  3agaHue rpadoB Ha KommbloTepe. ['eHepauus
[IpencraBnenns rpagos.. rpadoB. OObeMHEHNE, IEPECEUCHUE, JOIIOJIHEHUE

rpados.
Anroput™ noucka B riyOuHy. AJIFOPUTM IOUCKA B
mmpuHy. [lorck ['aMUIBTOHOBBIX ITUKIIOB B rpade.
[Touck DitnepoBrix 1MKI0B. [TokpbiBatoie
nepeBbsi. Anroputm [Ipuma. Anroputm JIeiKCTpbl.
AnroputMm Kpackaia.

2.2 | OCTOBHBIE JAEPEBBSI. ITonstue nepesa. IlonsTrie OCTOBHOTO AEpeEBa.
JKamHbIi aIrOpUT™M MOCTPOCHHUSI MUHUMAJIBHOTO
OCTOBHOTO JiepeBa. ANropuT™ Onmkaiiiero cocesa
MIOCTPOEHUSI MUHUMaJIbHOT'O OCTOBHOTO JIEpEBa.

2.3 | TpaHCTIOPTHBIE CETH. AJNTOpUTM IIOCTPOEHUS YBEIMYMBAIOIIEH LIEIIN.
ANTOpPUTM NOCTPOEHUS MAaKCUMAJIBHOTO ITOTOKA I10
TPaHCIIOPTHOM CETH.

2.4 | Ilmamertp, paauyc u neHTpsl Tpada.  IloHsTue muamerpa, paamyca u IeHTpa IJis
OPUEHTHUPOBAHHOI'O U HEOPHUEHTUPOBAHHOTO rpada.
MeTo/1bl BBIYMCIIEHUS IUaMETpa U paguyca.
MeToabl Hax0X/I€HUS LIEHTPOB rpada.
Haxoxnenne kpaTyaiimero Mapuipyra.

1 DJjeMeHTHI TEOPUH MHOKECTB M MaTeMaTH4yecKoil JJoruku. Komonnaropuka
1.1 MmnuoxectBa. BkitoueHnue u [Ty3bIpbKOBast COPTUPOBKA MHOKECTBA. AJITOPUTM

MPUHAJICIKHOCTD. OHepaLII/II/I Hazg
MHOKECTBaMH. MGTOI[ BKJIIOUCHUSA U
uckmoueHus. CrnocoObl 3aJaHus
MHOXKECTB

COPTUPOBKH MHOecTBa BEIOOpOM. CopTHpOBKa
BcraBkamu. Meton [llenna. KBagparnunas
BBIOOpPKA. bricTpast copTupoBKa.




