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1. OBIIAS XAPAKTEPUCTHKA PABOYEW ITPOT'PAMMBbBI
YYEBHOU JTUCIUIIJIMHBI .
On.02 JMCKPETHASA MATEMATUKA C QJIEMEHTAMU MATEMATHUYECKOU
JIOI'MKH

1.1. MecTO JUCUMIIJIMHBI B CTPYKTYpPe OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl

VYuebnas nucturmummaa OINL[.02 [uckpeTHas mMareMaTthka ¢ SJIEMEHTaMH MaTeMaTHYeCKOM
JIOTUKHU SBIISIETCSL 00s3aTeIbHON YacThio OOHIEPO(ECCOHANBHOIO UKIIA MPOrpaMMbl MOATOTOBKH
cnenuanuctoB cpennero 3BeHa B cooTtBercTBuM ¢ OI'OC CIIO mo cnemmansHoctrn 09.02.06
CereBoe U CHUCTEMHOE aIMUHUCTPUPOBAHUE.

Ocoboe 3HavyeHne qucurIuIMHa uMeeT npu popmupoBanuu u pazsutun OK 01; OK 02; OK
05; OK 07; [IK 2.3.; [IK 2.4.; TIK 3.1.

1.2. Heab ¥ iIaHUpyeMblIe Pe3yJibTAThl 0CBOCHHUS M CUHUILINHBI
B pamkax mporpammbl y4eOHOW JUCHUIUIMHBI OOYYarOUIMMHUCS OCBAaWBAIOTCS yMEHUS
Y 3HaHUs

Kon YmMmenusa 3HaHUs
IIK, OK
OK 01 [IpuMeHsTh JIOTUYECKHE OTIEepALNH, [TonsiTust yHKIMU anreOpsI
OK 02 (OpMyIIBI JIOTUKH, 3aKOHBI alnreOpsl JIOTUKH, TIPEJCTaBIEeHNE QYHKIIUU
OK 04 JIOTHIKH. B COBEPILIEHHBIX HOPMAJIbHBIX
OK 05 BelInonsaTe onepanuu Hax ¢dopmax, MHOrowieH JKerankuHa
OK 07 MHO’KECTBaMH. OcHoBHbIE KJIacChl PYHKITHH,
K 2.3 [IpuMeHATs METOBI IIOJIHOTY MHOYKECTBA (PYHKIIHH,
IIK 2.4 KpUNTOTpapUueCKON 3aIUThI teopemy Ilocra.
IK 3.1 nH(popMaIuu. OCHOBHBIE TIOHSTHS TEOPUU

Crpouts rpadsl 0 UCXOAHBIM JAHHBIM. | MHOXECTB.

Jloruky npeaukaToB, OMHapHbIE
OTHOUIEHUSI U UX BUJIBI.
DJeMeHTHI TEOpPUHU OTOOPAKEHUH U
anreOpbl OICTAHOBOK

OcHOBBI aJIreOpbl BHIYETOB U UX
IIPUJIOKEHUE K POCTEUIINM
Kpunrorpaguueckum mudpam.
Meron maremMaTH4eCcKOi
WUHIYKIHH.

AJTOPUTMHAYECKOE NTEPEUHCIICHHAE
OCHOBHBIX KOMOMHATOPHBIX
00BEKTOB.

OCHOBHBIE MOHATHUS TEOPUHU
rpaoB, XapakTepUCTUKH IpadoB,
DiinepoBsl U ['aMUIBTOHOBBI
rpadpbl, mIockue rpadsl, 1epeBbs,
OpPUEHTHPOBaHHBIE TPpadbI,
OMHApHBIE JEPEBbSL.

DNEeMEHTHI TEOPUH aBTOMATOB..




2. CTPYKTYPA Y COJAEPKAHUE YUYEBHOW JUCIIUILINHBI

2.1. O0beM y4eOHOM TMCHUIIMHBI U BHAbI YU4eOHOIl padoThl

Bup yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM JMCIHUIITHHBI 69
B T.4. B (hopMe NPaAKTHYECKOH MOATO0TOBKH 22
BT. Y..
TeopeTuieckoe o0ydeHue 47
MIPaKTUYECKHUE 3aHATUSA 22

CamocTosTenbHas paborta

Koncynpranuu

IIpome:xxyTouyHast arTrecranus B gopMe 1u(pepeHIUPOBAHHOIO
3a4yera




2.2. TemaTnveckuii IJIaH U co/iep:KaHue y4eOHOH AU CHUILINHBI

Konanl
KOMIIeTEeHIIMIA,
O0bem, akaja. u/ B ToM yuciae | GopMHPOBAHU
HaumMmeHnoBaHue Coz[epmalme y'{e6H0r0 MaTepuaJia u (l)OpMBI Opraums3alnuu A1€ATECJIbHOCTH o
pa3Ie/oB U TeM oﬁyqamumxcs[ B (1)0pMe NMPaKTUYECCKOHU 10 KOTOPBIX
MOJATrOTOBKH, aKal. 4 CIocoocTBYyeT
IJIEMCEHT
MPOrpaMMbl
1 2 3 4
Tema 1. OcHOBBI 18
TCOPUHU MHOYKECTB
Coaep:xanue y4eOHOro MaTepHuaJia
1.OcHOBHBIE TOHATHSA U ONPEEICHUS TCOPUU MHOXKECTB 2
2. Onepanuu HaJl MHO)KECTBAMHU U MX CBOWCTBA 2 OK 01
3./lexapTOBa MPOU3BEIECHUE U CTETIEHb MHOKECTBA 2 OK 02
4.OTHOIIEHHS B MHOKECTBAX 4 OK 04
IIpakTHyeckoe 3aHATHE MO TeMe: «MHOXXECTBa U OCHOBHBIE ONEPALNU HAJ HUMH.» 2 OK 05
IIpakTuyeckoe 3anaTHE MO TeMe: «I padrueckoe M300parkeHNe MHOXKECTB Ha JHarpaMMax 2 oK 07
Oiinepa-BenHa.»
[pakTuyeckoe 3anaTHE MO TeMe: «VccrnenoBanre CBONCTB OMHAPHBIX OTHOIICHUH.» 2
IIpakTHyeckoe 3aHATHe MO TeMe: «Teopus oToOpakeHHH 1 anredpa MoACTaHOBOKY 2
Tema 2.0cHOBBI
MaTeMaTH4YeCKOi 36
JJO'HKHU
Coaep:xanue yue0HOT0 MaTepuasa
1.JIornueckue onepanuu. @opMynbl JOTUKH 2
2.3aK0HBI JOTHKH. PaBHOCHIBHBIE TPe0Opa3oBaHUs 4 OK 01
3.Bynesnl QyHKIMH 2 OK 02
4. MeTopl ynpoueHus O0yaeBbiX GpyHKIUi 2 OK 04
5.0cHoBHBIE Ki1acchl GyHKIMA. [TomHOoTAa MHOKECTBA 4 OK 05
6.0mnepanust IBOMYHOTO clioxkeHus. MHorouwien Xerankuna 4 OK 07
7.0cHoBHBIE Kiacchl pyHKIUHA. [TomHOTa MHOXecTBa. Teopema Ilocra 4
8. [Ipenukat. OCHOBHBIE TTOHATHS JIOTUKH MPEANKATOB 2




9.BBINONHUMOCTB U UCTUHHOCTH NpeuKaToB. KBaHTOPHI

IIpakTHyeckoe 3aHATHE MO TeMe: «YTpolieHHe GOpMYJT JOTUKH C TIOMOIIBIO
PaBHOCHIIBHBIX IPEOOpa30BaHM.»

IIpakTuyeckoe 3anaTue mo Teme:» [Ipusenenne Gpopmyn noruxu k JHD®, KH® ¢ nomomsio
PaBHOCHIIBHBIX IIPEOOpa3oBaHM.»

IIpakTuyeckoe 3anaTue no teme: «lIpeacraBnenune Oynesoil pynkuuu B Buae CAHD u
CKH®, munnmaneraoi JIH® u KHD»

[pakTuyeckoe 3anaTHE M0 TeMe: «[IpoBepka OyneBol GYHKINH HA TIPUHAICKHOCTD K
knaccam TO, T1, S, L, M. ITostHOTa MHOYKECTB.»

NN DN DN DN

IIpakTnyeckoe 3aHATHE O TeMe: «Jloruka mpeIuKaToB»

Tema 3. OcHOBBI

15
Teopuu rpagos

Cooepircanue yueonozo mamepuana
1.OcHOBHBIE MOJIOKEHUS TEOPHH Ipad)oB 2
2.MapupyTsl ¥ ITyTH B HEOPUEHTHUPOBAHHBIX U OPUEHTUPOBAHHBIX rpadax 2
3.CeazHoCTb TpadoB 2 OK 01
4.9iinepoBsl rpadbl 2 OK 02
5.JlepeBbsi U B3BeLIEHHbBIE Tpadbl 3 SE 82
IpakTuueckoe 3ansiTue mo reme: «[locrpoenue n3odbpaxxkeHus rpada npu pereHH 0K 07
HEKOTOPBIX 337a4. [[ocTpoeHre MaTpuIl CMEKHOCTH U HHIUACHTHOCTH. OnpeaeeHue 2

cTerneHu BepuHB rpada. Haxoxnenne myreit u mukiioB B rpade. OObeAHHEHNE T
nepeceyeHre rpados.»

IMpakruyeckoe 3ansaTHe M0 Teme: «ONpeCICHUE CTENCHU BEPIIUHBI rpada. 2
Haxoxaenne myTeii 1 nukiioB B rpade. OObeqrHeHNe U IiepecedeHne rpadoB.y

IIpomesxyrouHas arrecranus B popme nAudpepeHIUPOBAHHOIO 3a4eTa

Bcero 69




3. YCJIOBUS PEAJIM3ALIMA YYEFHOU JUCITATLIMHBI

3.1. MaTepuaabHO-TEXHUYECKOE ofecreyeHue

JUia  peanuzan  OporpamMmbl  y4eOHOM JMCHUIUIMHBI MPEIyCMOTPEHBI CIEIYIOIINe
CIeLUaJbHbIE TTOMEILICHHUS:
- kaOMHET MaTeMaTHYeCKUX JUCIUIUIMH, OCHAIlleHHBIi B cooTBeTcTBMM ¢ 1. 6.1.2.1
oOpasoBarenbHOlM  mporpamMmbl 1o cnenuainbHOocTH  09.02.06 CeteBoe U CHUCTEMHOE
aJIMUHHCTPUPOBAHUE;
- IOMEIIEHUEe JUISl CaMOCTOSITENIbHOH paboThl — KaOWHET MaTeMaTHYeCKHX JUCIUIUIHH,
OCHAIIICHHBIH B COOTBETCTBHHU C 1. 6.1.2.1 oOpa3oBaTeinbHOW MPOTpaMMBI IO CHEIUATBHOCTH
09.02.06 CeTeBoe 1 CUCTEMHOE aIMUHUCTPUPOBAHHUE.

3.2. UnpopMmannoHHOe oOecrniedeHne peajn3alui NPOrpaMMbl

Jns  peanuzauuy mporpaMMbl  OmOnuoTedHblf (GoHA o00pa3oBaTeNbHOM OpraHu3aluu
YKOMIUICKTOBAH MMEYaTHBIMH W (MJIM) 3JCKTPOHHBIMH 00pa30BaTEIbHBIMH U UH()OPMAIIMOHHBIMH
pecypcamu, peKOMEH/I0BaHHBIMHU Il HCII0JIb30BaHUS B 00pa30BaTeIbHOM IIPOLECCE.

3.2.1. OcHoBHbIE MeYATHLIE U3AHUS

1. JluckperHas mMareMaruka: YIeOHUK IS CTyI. YIPESKICHHUH cpea. mpod. odpasosanwms / M.
C. CnupuHa, I1. A. CnupuH. - 5-¢ u3n., crep. - M. : U3natensckuii nentp "Akanemus", 2021. - 448
c. - ISBN 978-5-0054-70043-7. - Tekct : HEemOCpeACTBCHHBIH.

2. OcHOBHbIE 2JIEKTPOHHBIE U3AAHUS

3. T'meun, B. b. JluckperHas maTemaTthka : YyYeOHWK M MPAKTUKyM [UIsI CPEIHETrO
npodeccuonanibHoro obpaszosanus / B. b. I'mcun. — 2-e u3n., mepepab. u mon. — Mocksa :
WznatenberBo FOpaiit, 2024. — 468 c¢. — (IIpodeccnonanpHoe obpazoBanue). — ISBN 978-5-
534-16754-2. — Tekcrt : anexkTpoHHbli // Obpa3zoBarenbHas miaardopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/542794 (nara oopamenwus: 20.02.2024). — Pexxum J0CTyma: s aBTOPH3.
IIOJIb30BaTENEN.

4. Ilesenes, 0. I1. luckpernas maremaruka : yueOHoe mocodbue / 0. I1. IlleBeneB. — 4-e
u3f., crep. — Cankr-IlerepOypr : Jlanb, 2022. — 592 c. — ISBN 978-5-8114-4284-3. — Texkcr :
AJIEKTPOHHBIH // Jlann : AJIEKTPOHHO-OMOIMOTEUHAS cucTema. — URL:
https://e.lanbook.com/book/206510 (nmata oOpamenus: 16.02.2024). — Pexum goctyma: s
aBTOPU3. NIOJIb30BATEIICH.

5. Iesenes, lO. I1. COopHuUK 337124 MO TUCKPETHONH MaTeMaTHKe (U1 MPAKTUYECKUX 3aHATUN
B rpynnax) : yueoHoe nmocodue / FO. I1. IlleBenes, JI. A. ITucapenko, M. 1O. IlleBeneB. — Cankr-
[TerepOypr : Jlanp, 2022. — 528 c. — ISBN 978-5-8114-1359-1. — Texkcr : snekTpoHHbIH // Jlans :
ANEKTPOHHO-OMOMMoTeunast cuctema. — URL:  https://e.lanbook.com/book/211148  (mata
obpamenus: 16.02.2024). — Pexwum goctyna: uis aBTOPU3. OJIH30BATEICH.

3.2.2 lonoJIHUTEIbHbIE HCTOYHHKH
1. baBpun, M. WU. JluckperHas maremMaTuka. YYeOHMK M 3aJaYyHMK :@ JJS CPEAHEro

npodeccuonansHoro oopazosanus / U. U. baspun. — Mocksa : U3znarensctBo HOpaiit, 2024. —
193 c¢. — (IIpodeccuonansHoe o6pazoBanue). — ISBN 978-5-534-07917-3. — Tekcr
AIEKTPOHHBIN // O6pa3zoBarenpHas maTdopma Opaiit [caiT]. — URL:

https://urait.ru/bcode/536805 (mata oOpamenus: 20.02.2024). — Pexxum mocTyma: JUisl aBTOPHU3.
MIOJIB30BaTENEH.

2. TamkoB, C. Bb. JluckpeTHas MaTemaTuka : Yy4eOHUK W TIPAKTUKYM Ui CPEIHErO
npodeccuonanbHoro odpaszosanus / C. b. INamkos, A. b. ®ponos. — 4-e u3x., nepepad. u gomn. —
Mocksa : U3narensctBo HOpaiit, 2024. — 530 ¢. — (Ilpodeccuonansuoe odpazosanue). — ISBN
978-5-534-17715-2. — Texkct : amekTpoHHbIN // OOpa3zoBarenbHas miatdpopma KOpaiT [caiT]. —
URL: https://urait.ru/bcode/542790 (mata oOpamenusi: 21.02.2024). — Pexum poctyma: s
aBTOpU3. MOJIb30BATEIICH.



4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUS

YYEBHOM JUCHUILINHBI

OreHka KadecTBa OCBOCHUSI YYEOHOH MUCIUIUIMHBI BKIIIOYAET TEKYIIHMA
KOHTPOJIb YCTICBAEMOCTH U IIPOMEXYTOUHYIO aTTECTAIHIO.
Texkymmii KOHTPOJIb yCIIEBAEMOCTH OCYIIECTBIIICTCS TPETNOAaBaTejieM B
IPOIECCE MPOBEACHUS MPAKTHICCKUX 3aHATHIA, TECTUPOBAHMS, a TAK)KE BBITOJTHCHHUS
00yJarONUMUCS WHANBUIYAIBHBIX 3aJJaHHA B COOTBETCTBUH C (POHJIOM OIICHOYHBIX
CPEIICTB M0 y4eOHOW TUCIUTIIINHE.

Pe3yabTarhl 00y4eHHs

Kputepun oneHku

MeTtoabl OLIEeHKH

ITepeuenb 3HAHUM,
OCBauBaCMbIX B paMKax
JHUCUATUINHBL:

[onstust ¢yHKUMU anredpbl

JIOTHKH, IpeICTaBIeHNIe
(GYHKIME B  COBEPLICHHBIX
HOpPMAaJbHBIX dopmax,

MHorouieH JKeraiakuHa
OcHOBHBIE KJTacChl (DYHKITHH,
MOJIHOTY MHO>KECTBa
¢bynkuuii, Teopemy Ilocra.
OCHOBHBIE TTOHATHUS TEOPHH
MHOXECTB.

Jloruky npenukaTos,
OWHapHBIE OTHOIICHUS U UX
BUJIBI.

OJIeMEHTHI TEOPUH
0TOOpaXEHUH U alreOphI
MOJICTaHOBOK

OcHOBBI 2JIT€OPBI BEIYETOB U
UX IPUIOKEHHUE K
MPOCTENUILINM
KpUNTOrpadu4ecKum
umdpam.

MeToa MaTeMaTHYECKOMN
MHIIyKINH.
AJNropuTMHYECKOE
TIEPEYUCIIEHHE OCHOBHBIX
KOMOWHATOPHBIX O0BHEKTOB.
OCHOBHBIE TTOHSTHUS TEOPUH
rpadoB, XapaKTepUCTHKH
rpadoB, DHIepoBHI U
['amMunbTOHOBBI rpadbl,
TUIOCKHE TpadBbl, JepeBbs,
OpHEHTHPOBAHHEIE TPpadsl,
OMHapHBIE AEPEBbAL.

XapakTepUCTUKU IEMOHCTPUPYEMBIX 3HAHUU,
KOTOpPbIE MOT'YT OBITh IPOBEPEHBI:

- IEMOHCTPUPYETCSI IOHUMAHUE CYIIHOCTH
paccMaTpUBaEMBbIX SIBJICHUH U ITPOLIECCOB;

- IEMOHCTPUPYETCSI yMEHUE
apryMEeHTHPOBAHHO aHAJIN3UPOBATh
M3y4aeMblil MaTepual;

- OTBETBI HA TECTOBBIC 3a/IaHUS COJEPKAT HE
MeHee 90% npaBUIIbHBIX OTBETOB — OLIEHKA
COTJIMYHOY,

- He MeHee 75% NpaBUIIbHBIX OTBETOB —
OLICHKA «XOPOLIO»,

- He MeHee 60% MpaBUIbHBIX OTBETOB —
OLICHKA «yJOBJIETBOPUTEIBHOY

YceTHBIN onpoc
TectupoBanue
Konrtponbnas
pabora
DK3aMeH




[lepeuenb ymeHui,
OCBanBAaCMbIX B paMKax
JUCIUTIAHBI

TIpumeHsATh TOTHUYECKHE
omeparuu, (OpMYJIbI JTOTHKH,
3aKOHBI aJIreOphl JTOTHKH.
BrimonmHAT  omepanuu  Haj

MHO>KECTBaMHU.
[MpumensTs METO/TBI
KpHUNTOrpaduuecKor 3aruThl
nH()OpMAaITHH.

Ctpouts rpadsl IO UCXOTHBIM
JIAHHBIM.

XapaKTEepUCTUKU JTEMOHCTPUPYEMBIX
YMEHHMN:

- IEMOHCTPUPYETCS YMEHUE CAMOCTOSATENBHO
[10JIy4aTh PE3YJbTATHI BHIIIOJIHECHUS 3a1aHUM;
- IEMOHCTPHUPYETCSl YMEHUE YCTaHABINBATh
CBA3M MEXKIY U3y4aeMbIMU IOHATUAMU

HaOmronenue 3a
BBITIOJIHEHHEM
MPAKTUYECKOTO
3a/1aHMUsl.
(mesITeNIbHOCThIO
CTYyJCHTA)
OrneHka
BBITIOJTHEHUS
MPAKTUYECKOTO
3aanus(padoThl)
TectupoBanue
Kontposnbnas
paborta
DK3aMeH




