MUHHCTEPCTBO ITPOCBELIEHMS POCCUNCKOU ®EJIEPALIMNA

(dexepanbHoe rocyrapcTBeHHOe OK0IKeTHOEe 00pa30BaTe/bHOE yYpeKIeHne BbICIIero
o0pa3zoBaHus
«KpacHosipckuii rocy1apcTBeHHbIN NeAarorn4ecKuii yHMBepcuTeT
um. B.I1. AcradgbeBa»

(KT'ITY um. B.II. AcradbeBa)

HNPEJMETHAA YACTDb (ITO ITPOP®UJITIO
MATEMATHKA)
JAuckperHas MmareMaTuKa

paboyas nporpaMma JUCIHUILIAHBI (MOTYJIs)

3akperuieHa 3a kadeapoit D10 MaTeMaTHKH M METOTUKH 00yUeHUS] MaTeMaTUKe

Y4eOHsblii rtan 44.03.05 Marematuka 1 uHbOpMaTHKa (04H0€,2025).plX
44.03.05 INegaroruueckoe oopazoBanue (¢ AByMs NpOQUIIMH IOATOTOBKH)
Hanpasnennocts (mpoduib) 06pazoBarenbHON MporpaMMbl MaTemaTHka U HHQOpMaTHKa
Brimyckarorue kadenpsr:
MaremaTHKH 1 METOUKN 00ydeHus: MareMatuke; adopmaTiky 1 HHGOPMAaIMOHHBIX
TEXHOJIOTHH B 00pa30BaHUH

Kpanuduxarus O0axanasp

®dopma o0ydeHust OYHasi

OO0w1as Tpy10eMKOCTh 23ET

Yacos 110 y4eOHOMY IUIaHy 72 Busl KOHTPONSL B ceMecTpax:
B TOM YHCJIE: 3a4eTsl 7
ayAUTOPHBIC 3aHATUSL 36
caMoCTosITeNIbHAs paboTa 35,85

KOHTaKTHas paboTa BO BpeMs
npomexyrouHoit atrectanuu (MKP)

Pacnpene.ﬂe}me YacoB JUCHMILJIMHBI 110 ceMecTpam

Cemectp
(<Kypc>.<Cemectp 7(4.1)
Ha Kypce>) Hroro
Henens 17 4/6
Bup 3anarui Vi PII vII PII
Jlexunu 18 18 18 18
IMpakTuyeckue 18 18 18 18
Kontposb Ha 0,15 0,15
MIPOMEKYTOUHYIO
aTTeCTaIHMIO (3a4eT)
Utoro ayx. 36 36 36 36
KonrakrtHast pabora 36,15 | 36,15 | 36,15 | 36,15
Cam. pabora 35,85 | 35,85 | 35,85 | 35,85
Hroro 72 72 72 72

OOKYMEHT NOANMMCAH
SNEKTPOHHOW NOAMNUCHLIO

CepTtudumkat: 00BEB88A562437DDOD6A077C2C7EE44514
Bnapeneu: XonuHa Mapusi BanepbeBHa
Hencreutenen: ¢ 17.06.2024 go 10.09.2025




IIporpammy coctaBui(u):

xknH, [loyenm, Ketie Mapus Anamonvesna

Pabouast nporpamMma AUCIUIUINHEL

HHCerTHaﬁ MaTeMaTHKa

paspabotana B cootBercTBUH ¢ DI'OC BO:

®denepanbHBIi TOCYIapCTBEHHBI 00pa30BaTENLHBIA CTAaHAAPT BHICIIETO 00pa3oBaHusI - OaKagaBpHaT 110 HAIIPABICHNIO TOATOTOBKU
44.03.05 INenaroruueckoe oOpazoBanue (¢ 1ByMs NpoQuIsIMU NOATrOTOBKH) (1prka3 MunoOpHayku Poccun ot 22.02.2018 1. Ne 125)

COCTaBJICHA Ha OCHOBaHUH YIICGHOI‘O IJj1aHa:

44.03.05 INenaroruueckoe odpazoBaHue (C ABYMs NpO(UIIMU IOATOTOBKH)

HanpasnenHocTs (po¢uiis) o6pa3oBaTenbHOi nporpaMMsl MaTemaTuka U HHpOpMaTUKa

Brinyckaromue kadenpsr:

MarteMaTHKI 1 METOJUKH 00ydeHus MaTeMaTrke; MHbopMaTuKy 1 HHOOPMAIIMOHHBIX TEXHOIOTHIT B 00pa3oBaHAN

YTBEPXKJCHHOTO YUEHBIM cOBETOM By3a 0T 25.06.2025 mporokon NelO .

Pabouas nporpamma o100peHa Ha 3aceJaHuu Kadeapbl

D10 MaTeMaTHKH U MeTOAUKH 00y4YeHHUs1 MaTeMaTHKe

IIporokom ot 07.05.2025 r. Ne 8

3aB. kadenpoit [llamkuna Mapus boprcosna

CoracoBaHo ¢ npencraButensiMu paboronareneii Ha 3acenannu HMC YT'H(C), nporokon Ne 8 ot 14.05.2025 r.

IIpencenarenrs HMC YTH(C) Aémmna E.A.



1. LIEJIM OCBOEHHUS ANCLUILINHBI (MOIYJIST)

COZICHCTBHUE CTAHOBJICHHIO YHHBEPCAIBHBIX U MPO(YECCHOHAIBHBIX KOMIIETEHIIMH OYAYIIMX YUHTENeH MaTeMaTHKHA Ha OCHOBE
OBJIa/IEHMsI COJCPKAHUEM JUCLUILTUHBIL.

2. MECTO JUCHHUATIIMHBI (MOJYJISI) B CTPYKTYPE OBPA3OBATEJILHOM IMPOT PAMMBI

Huxn (pa3gen) OIL: | 51.0.07.01

2.1 | TpeGoBaHus K NpeIBAPUTEIBLHOMH MOATOTOBKE 00Y4aKOIIEr0Csi:

2.1.1 | DnemMeHTapHAas MaTeMaTHKA

2.1.2 | TeopeTrueckre 0OCHOBBI HHPOPMATUKU

2.1.3 | Maremaruieckue OCHOBBI HHQOPMATHKH

2.1.4 | luckpeTHbIe MOJENN B HHPOPMATHKE

2.2 | JncumnanHbl (MOIYJIM) M PAKTHKH, IS KOTOPBIX OCBOEHHE JAHHOH TUCHMIUIMHBI (MOIYJIs1) HE0GX0HMO KaK
npeaecTBylouiee:

2.2.1 | Maremarnueckast JJOrHKa

2.2.2 | Teopus BepoSTHOCTEI U MaTeMaTHYeCKast CTATHCTHKA

2.2.3 | Ucropus MaTeMaTHKH U MaTEMAaTHIECKOTO 00pa3oBaHMs

3. POPMUPYEMBIE KOMIIETEHIINU 1 THAUKATOPBI UX TOCTHXEHUSA

YK-1: Cnoco0eH oCcylIecTBJISITh NOMCK, KpUTHYECKUI AaHAIN3 U CHHTe3 HH(OPMALMHU, IPUMEHSITh CHCTEMHBI MOAX0A A5
peleHUsI MOCTABJIEHHBIX 3a1a4

YK-1.2: IIpumensieT Jorndyeckue GopMbI U NPOLeYPbl, CIIOCO0eH K pedlIeKCHH 110 NOBOAY CO0CTBEeHHOM 1 1Y:KO0ii
MBICIHTEIbHOM AesATeJIbHOCTH

3HaTh:

VYposens | TEOPETHIECKHE OCHOBBI JIOTHUECKOTO aHAIN3a PACcCYKICHUH U METO/IbI JIOTHIECKOTO
000CHOBaHUsI BEIBOJIOB B IOJIHOM 00beMe (IPaBHIILHO BBINIOJIHEHO Oosee 90% 3amanuii)

Yposens 2 TEOpEeTHIECKHE OCHOBHI JIOTHIECKOTO aHAJIM3a PacCyXISHUIH U METOBI JIOTHYECKOTO
000CHOBaHUsI BEIBOJIOB B IOCTaTOYHOM 00beMe  (IIpaBUIIBHO BhINONHEHO Oonee 80%
3aJaHu )

VYposens 3 TEOPETHYCCKHIE OCHOBBI JIOTHYECKOTO aHAJIM3a PACCYKICHHN M METOJIbI JJOTHYECKOTO
000CHOBaHUSI BEIBOJIOB B HEMOJHOM 00beMe  (TIpaBUJILHO BBINOJIHEHO Oonee 60%
3a/1aHuil)

Ymern:

VYposens | MIPaBHJIBHO CAMOCTOSITEIBHO IPAMEHSTH JIOTHUeCKHe (POPMBI U IPOLEAYPHI,
OCYIIECTBIATH PE(IEKCHIO MO TIOBOIY COOCTBEHHOH M UY)KOH MBICIUTEIHHON
JEeSITEeNIbHOCTH (IPAaBUIILHO BBIMIOJIHEHO Oosiee 90% 3amaHuii)

Yposens 2 IPUMEHSTH JIOTH4eckre GOpMbI U MPOLEAYPHl B JOCTATOYHOM 00BbEME, OCYIECTBIAThH
pediaexcuro o MoBoAy COOCTBEHHOH U UyKOH MBICIUTEIBHON AESTENbHOCTU JIOMYyCKast
HETOYHOCTH (IPaBUIILHO BBIMOJIHEHO Oostee 80% 3amaHuii)

VYposens 3 peliaTh 3a4a4u 110 3aJaHHOMY aJITOPUTMY, YaCTHYHO OCYILIECTBIATH PE(GICKCHIO 110
MIOBOJY COOCTBEHHOM M UY>KOH MBICIUTEIEHOH NeITeTbHOCTH (TIPaBUIIBHO BBITOJTHEHO
6onee 60% 3amaHuii)

Baagers:

VYposens | HaBBIKAMH MTPUMEHEHHUS JIOTHIECKUX (OPM U Mpoueayp, pedIeKCHBHON NEeITEILHOCTH B
NOJHOM 00BbeMe (TPaBHIIBHO BHITIONHEHO Ooniee 90% 3amaHuii)

VYposens 2 HaBBIKAMH MIPUMEHEHUS JIOTHIECKHX (GOPM U Mpoueayp, pedIeKCHBHON EITEILHOCTH B
JIOCTaTOYHOM 00beMe (IpaBUIILHO BhINOJIHEHO Oosee 80% 3amaHuit)

Yposens 3 HaBBIKAMH NPUMEHEHUsSI JTIOTHUECKUX (HOPM M IpoLenyp, peGIeKCUBHOM AeATEIBHOCTH B
HETOJIHOM 00beMe (MPaBUIILHO BBIMIOJIHEHO Oosiee 60% 3amaHuii)

IIK-1: CnocoGeH ocBanBaTh U UCIOJIb30BATH TeOPeTUYECKHE 3HAHUS U PAKTHYECKHe YMEHHS] U HABBIKH B NIPeIMeTHOMH
00.J1aCTH NPU pelieHUH NpodeccHOHATBHBIX 32124

IIK-1.1: 3naeT CTPYKTYpY, COCTAB U AMIAKTHYECKHE eUHHMIIBI IPeIMeTHOM 00/1acTH (MpenogaBaeMoro npeaMera)

3HaTh:

Vposens 1 CTPYKTYpPY, COCTaB U AUJAKTUYECKHUE €AMHUIIBI pa3IEIOB AUCKPETHON MAaTEMAaTHKH B
HOJHOM 00beMe (IPaBUIILHO BBITOIHEHO Oonee 90% 3ananuii)

VYposens 2 CTPYKTYPY, COCTaB U JUIAKTUIECKHE SIUHUIIBI PAa3IeIOB TUCKPETHONH MaTEMaTHKH B
JOCTAaTO4YHOM 00beMe (IPaBUIILHO BBIMIOJIHEHO Oosee 80% 3amaHuil)

Yposens 3 CTPYKTYPY, COCTaB U TUIAKTUIECKHE SHMHUIIBI Pa3AeIOB JUCKPETHON MaTeMaTHKU B
HenoJHOM o0beMe (IPaBUIIbHO BhINOJIHEHO Oonee 60% 3anaHuii)




YMmeTb:

VYposens | MPaBUIBHO CAMOCTOSTENBHO PEIIaTh BCE TUIIOBBIE 33/1a41 TUCKPETHON MaTeMaTHKH
(mpaBwIbHO BEIONIHEHO Oosee 90% 3amanuii)

Yposens 2 pelaTh TUIOBBIE 33/1a41 IUCKPETHON MaTEMAaTHUKH JIOITyCKas HETOYHOCTH (IPaBUIIbHO
BBITIONTHEHO Ootee 80% 3amaHmii)

VYposens 3 pelarh mpoCTeHIIne TUITOBBIE 3aJa9r AUCKPETHOM MAaTEMATHKH 110 3aJaHHOMY
anroputMy (TpaBUILHO BBIIOIHEHO Oosiee 60% 3amanuii)

Baapers:

VYposens | HaBbIKAMH MPUMEHEHHUS TEOPETHIECKIX 3HAHUH K PELICHHUIO BCEX THITOBBIX 33124
JMCKPETHOH MaTeMaTHKHU (MPaBHIBHO BBIIOIHEHO Ootee 90% 3amaHuii)

Yposens 2 HaBBIKaMH ITPUMEHEHHUS TEOPETHYECKUX 3HAHUH K PELICHUIO THITOBBIX 33134 JUCKPETHOM
MaTeMaTHKH (TIpaBUJIBHO BBIIOIHEHO Ooiiee 80% 3amanuii)

VYposens 3 HaBBIKaMH MPUMEHEHHS TEOPETHUECKUX 3HAHUH K PEIICHUIO IPOCTEHIITNX TUIIOBBIX 3324

JTUCKPETHOH MaTeMaTHKH (IpaBUIIbHO BBITIOJIHEHO Ooee 60% 3anaHuii)

IIK-1.2: YMeeT ocyLecTBJIAThL 0TOOP Y4eGHOI'0 cOlepP:KAHUS [JISl er0 peaju3alliy B pa3jJu4yHbIX popmax o0yyeHus B
cooTBeTcTBHH ¢ Tpedopanuamu ®IroC OO

3HaTh:

VYpogsens 1 TEOPETUYECKHII MaTepHal U3 pa3/ielIOB AUCKPETHOH MaTEMATHKH, HMEIOIINH OTHOIICHUE K
HIKOJILHOMY KypCY MaTeMaTHKH B II0OJIHOM 00beMe (TIpaBIIILHO BhINOIHEHO Oosee 90%
3aJTaHMi)

Yposens 2 TEOPETUYCCKUIN MaTeprall U3 Pa3JelioB TUCKPETHOH MaTeMaTHKH, UMEIOIIHIA OTHOIIICHUE
K IIKOJIBHOMY KYPCY MaTeMAaTHKH B JOCTATOYHOM 00beMe (TIPaBUIILHO BBIITOIHEHO OoJjiee
80% 3amanmii)

VYposens 3 TEOPETHUECKHI MaTepHal U3 pa3/eloB TUCKPETHOH MaTeMaTHKH, IMEIOIHH OTHOIIECHHE K
IIKOJILHOMY KypCY MaTeMaTHKH B HEIIOJIHOM 00beMe (IIpaBUIIbHO BBINOIHEHO Ooiee 60%
3aJIaHHN )

YMeTh:

VYposens | NPaBUIIBHO CAMOCTOSTEIILHO OCYIECTBIATh OTOOP YICOHOT0 COJEepkKAHMS U3 Pa3JIeiioB
JUCKPETHOM MaTeMaTHKHU JUIS €r0 Peali3allii B Pa3IHIHBIX GopMax oOyueHHs B
cootBercTBHH ¢ TpeboBaHusiMU PT'OC OO (npaBuibHO BeINoHEHO 6osee 90% 3amanuii)

VYposens 2 OCYIIECTBILITH OTOOP y4eOHOTO COIepKaHMs M3 PAa3AesIOB IUCKPETHONH MaTEeMAaTHUKH JJIs
€ro pea3alyy B pa3InHbIX popMax o0ydeHUs: B COOTBETCTBUH ¢ TpeboBanusmu ®T'OC
OO porryckast HETOYHOCTH (IIPaBUIIEHO BEITTONTHEHO Oosee 80% 3amanuii)

VYposens 3 OCYIIECTBIITH OTOOP y4eOHOTO COIepKaHMS M3 PA3JeTIOB TUCKPETHON MaTEMaTHKH IS
€ro peau3alyyu B pa3iniHbIX popmax o0ydeHus: B cooTBeTCTBUH ¢ TpeboBanusimu @TOC
OO ucnbIThIBas 3aTpYAHEHUS (PABUIILHO BBIMOJIHEHO Oosiee 60% 3anaHnii)

Baanerts:

Yposens 1 HaBBIKAMH JUIAKTHYECKOTO aHaJu3a y4eOHOrO COACPIKAaHHS PA3/IeNIOB JUCKPETHOM
MaTeMAaTHKH JUIS €T0 pealli3aliy B pa3InyHbIX GpopMax 00ydeHHs B COOTBETCTBHH C
tpedoBanusiMu GI'OC OO B mosHOM 00BeMe (IIPaBIIBHO BEINOJIHEHO Oosiee 90%
3aTaHMi)

Yposens 2 HaBBIKAMH JUIAKTHYECKOTO aHaIu3a y4eOHOrO COACPIKaHUS PA3/IeNIOB JUCKPETHOM
MaTeMAaTHKH JIJIS eT0 pealli3alliy B pa3IuuHbIX popMax 00ydeHHs B COOTBETCTBHUH C
tpeboBanmsiMu PI'OC OO B goctarouHoM 00beMe (IIpaBUIIBHO BhIIIOJIHEHO Oosee 80%
3aTaHMi)

Yposens 3 HaBBIKAMH JUIAKTHYECKOTO aHaJu3a y4eOHOIO COACPIKAaHUS PA3/IeNIOB JUCKPETHOM
MaTeMAaTHKH JUJIS €0 pealli3aliy B Pa3IHYHbIX GpopmMax oOydeHNs B COOTBETCTBUH C
tpedoBanusiMu GI'OC OO B HenoHOM 00beMe (TIPaBUIILHO BHITOTHEHO Oojee 60%
3aJTaHMi)

IIK-3: Criocoden ¢popMupoBaTh Pa3BUBAIILYI0 00PA30BaTE/ILHYIO CPedy AJIS A0CTUKEHUS TUYHOCTHBIX, PEeAMETHBIX U
MeTanpeIMeTHBIX pPe3y/JbTaTOB 00y4eHHUs CPeJACTBAMH NMpPenoAaBaeMbIX y4eOHBIX MpeAMeTOB

TK-3.1: Baageer ciocogaMu MHTErpaluy Y4eOHBIX MPEIMETOB /51 OPraHU3alMU Pa3BUBAIOLIEH YUeOHO 1eaTeTbHOCTH
(uccienoBaTeIbCKOI, MPOEKTHOM, IPYNIOBOIi U Ap.)

3HaTh:

Yposens 1 MEXITPEMETHBIE CBSI3H AUCKPETHOM MaTEeMaTHKU M IIKOJIBHOTO Kypca MaTeMaTHKU B
MOJTHOM 00beMe (MPaBUIILHO BBITIONHEHO Oosiee 90% 3amaHuii)

VYposens 2 MEKIPEIMETHBIE CBS3M TUCKPETHONH MAaTEMaTHKH ¥ IIKOJIBHOTO Kypca MaTEeMaTHKH B
JIOCTATOYHOM 00beMe (IPaBMIILHO BhINIOJIHEHO Oosee 80% 3ananuii)

Yposens 3 MEXITPEIMETHBIE CBSI3H JUCKPETHOM MaTEeMaTHKH U LIKOJIBHOTO Kypca MaTeMAaTHKHU B
HEToJIHOM 00beMe (IpaBUIIBHO BBINOJIHEHO Oosee 60% 3ananuil)

Ymern:

Ypogens 1 MPaBUJILHO CAaMOCTOSTEIBHO MPUMEHSTH CIIOCOOBI MHTETPALIUK COJIEPKAHUS pa3aesioB




JIUCKPETHOH MaTeMaTHKHU | IIKOJIBLHOTO Kypca MAaTeMaTHKH JIJIsl OpPraHU3alul
pa3BUBAOLIEH YyUeOHOM AEATEILHOCTH (MCCIIe0BATEILCKON, TPOESKTHOM, MPYIOBOM 1
Ip.) (IpaBUIBHO BBIIOIHEHO Oonee 90% 3amaHuii)

Yposens 2 NPUMEHSThH CIOCOOBI HHTETPALMN COCPIKaHNS Pa3/iesiOB AUCKPETHOH MaTeMaTHKU U
MIKOJIHOTO Kypca MaTeMaTHKH JUIsl OpTaHU3ally Pa3BUBAIOIIEH yIeOHO! esTeNbHOCTH
(uccneoBaTeNbCKON, IPOEKTHOM, TPyNIIOBO’ U Ap.) JOIMyCKas HETOYHOCTH (IIPaBUIILHO
BBHITIONTHEHO Ooiee 80% 3amaHmii)
Yposens 3 MPUMEHSTH CIOCOOBI HHTETPALNN COJICP KaHHsI Pa3/iesioB TUCKPETHOH MaTeMaTHKU U
MIKOJIHOTO Kypca MaTeMaTHKH JUIsl OpTaHU3alN Pa3BUBAIOIIEH yIeOHO! esTeNbHOCTH
(uccnenoBaTeNbCKON, IPOEKTHOM, IPYNIOBOM U AP.) UCHIBITHIBAS 3aTPYAHEHUS (IPaBUILHO
BBITIOJTHEHO Ooiee 60% 3amaHmii)
Buagern:
Yposens | HaBBIKAMH WHTETPAIMH COJEPIKAHUS Pa3/ieioB IMCKPETHONH MaTEMAaTHKHU U U LIKOJIBHOTO
Kypca MaTeMaTUKU JUIs OpraHU3alUy pa3BUBatolieil yueOHOH nesTeabHOCTH
(uccneoBaTeNbCKON, MPOEKTHOM, IPYNIOBO’ U Ap.) B IOJIHOM 00beMe (IIPaBUIIbHO
BBHITIOJTHEHO Oostee 90% 3amaHmii)
Yposens 2 HaBBIKAMU WHTETPALlK COJEPKAHUS pa3/ieoB IUCKPETHONH MaTEMAaTHKHU U IIKOJIBHOTO
Kypca MaTeMaTUKU JUIs OpraHU3alUy pa3BUBatolieil yueOHo nesTeabHOCTH
(uccneo0BaTeNbCKON, MPOEKTHOM, IPyNIOBO’ U Ap.) B JOCTATOUYHOM 00beMe (IIPaBUILHO
BBHITIOJTHEHO Ootee 80% 3amaHmii)
Yposens 3 HaBBIKAMU UHTETPALIU COJIEPKaHUs Pa3/iesIoB AUCKPETHOH MaTEMaTUKH U LIKOJIBLHOTO
Kypca MaTeMaTUKU JUIs OpraHU3aliy pa3BUBatoiieil yueOHoH nesTeIbHOCTH
(uccenoBaTenbCKOU, MPOEKTHOM, TPYIIIIOBOM U JIp.) B HEMOJIHOM 00beMe (IIPaBUIIBHO
BBITIOJTHEHO Ooiee 60% 3amaHmii)
4. CTPYKTYPA U COAEP)KAHUE JTUCIUIIJIMHBI (MOAYJIS)
Kon HanmeHoBaHuUe pa3/e10B U TeM /BHJ Cemectp / | Hacos | Komneren- | Jlutepatypa | Uurte | IIpumeuanue
3aHATHSA 3aHATHS/ Kypc HUH H 3JI. pecypcesbl | pakT.
Pa3nen 1. KomOunatopuka
11 Beenenue B komOuHaTOpuky. IIpasuio 7 4 YK-1.2 IIK- J1.1J11.2
CyMMBI U nipoussenenus. KomOunatopusie 11 J1.3
KOH(UTYypaluu: pa3MeleHus, €]
MepeCTaHOBKH, coueTanus (0e3
MOBTOPEHHH | C TIOBTOpeHUsIMK) /JIex/
1.2 Pemenue komOuHaTopHbIX 3a1a4 /TIp/ 7 4 VYK-1.2 TIK- JI.1J11.2 ITpoBepounast
11 J1.3 pabora 1
€]
13 YucnoBsle MOCIEA0BATEILHOCTH U 7 2 YK-1.2 [IK- J1.1J11.2
PEKYppPEHTHBIE COOTHOLIECHUS. JInHElHbIe 11 J1.3
OJIHOPOJHBIE PEKYPPEHTHBIE COOTHOLIEHUS Ol
C MOCTOSTHHBIMU K03 duinentamu /JIex/
14 Pemenne mTuHEHHBIX 0THOPOIHBIX 7 2 YK-1.2 TIK- JIT.1 JI1.2 [IpoBepounas
PEeKyppeHTHBIX ypaBHeHul /TIp/ 1.1 TIK-3.1 J1.3 pabota 1
€]
1.5 CamocrosrensHast padora "Pemenne 7 10 YK-1.2 TIK- JI.1J11.2
THUIIOBBIX 3aJa4 1o TeMaM pazzaena” /Cp/ 1.1 TIK-1.2 J1.3
IK-3.1 €]
Paznen 2. ByneBsl gyHkuun
21 Onpenenenue 0yneBbIX GYHKIUH 1 7 4 YK-1.2 TIK- JI1.1J11.2
oneparuy HaJ HUMH. CBsI3b OyJIeBBIX 1.1 JJ1.3
(GyHKIMIH ¢ TEOpHEl MHOXKECTB. €]
Hopmanbshbie Gopmsl. [TonHble crucTeMbl
¢ynkmi. /JIex/
22 Pemenue 3anau no reme "byneBbl 7 4 YK-1.2 TIK- JI1.1J11.2 [IpoBepounas
¢ynxmun" /Tp/ 11 J1.3 pabora 2
€]
2.3 CamocrosrtensHas padota "Pemenne 7 8 YK-1.2 [IK- J1.1J11.2
THUIIOBBIX 3aJa4 1o TeMaMm paszaena” /Cp/ 1.1 TIK-1.2 J1.3
[K-3.1 €

Paznen 3. Teopusi rpagos




3.1 Beenenue B Teoputo rpados. OcHOBHbIE 7 2 VK-1.2 IIK- J1.1J11.2
TIOHSATHSL: OTIPEICIICHUE U CIIOCOOBI 11 JI1.3
3aqanus rpada; creneHb BEPIIHHEI, 21
nzomopdusm rpados; Bumsl rpados. /Jex/

3.2 Pemenue 3anau no reme "OCHOBHBIE 7 2 YK-1.2 IIK- J1.1J11.2 IIpoBepouHast
noHsTHst Teopuu rpados" /Tlp/ 1.1 TIK-1.2 JI1.3 pabora 3

€]

3.3 Maprpytsl B rpade. CsizHble rpadbl. 7 2 YK-1.2 TIK- JI.1J11.2
DiiJIepoBbl U TaMHIILTOHOBBI Ipadbl. /JIex/ 11 JI1.3

€]

3.4 Pemenue 3aga4 no reme "MapipyTsl. 7 2 YK-1.2 IIK- J1.1J11.2 IIpoBepounas
CBs3HOCTB. DIEPOBBI U FAMUIIBTOHOBBI 1.1 TIK-1.2 J1.3 pabora 3
rpadsr" /Ilp/ IK-3.1 €|

35 JepeBbst. B3emanubie rpagbl. 7 2 YK-1.2 TIK- JIL.1J11.2
MuHHMaJIbHOE OCTOBHOE AepeBo. /JIex/ 11 JI1.3

€]
3.6 Permrenue 3agau no teme "Jepesns" /TIp/ 7 2 VK-1.2 TIK- JI1.1J11.2 IIpoBepouHnas
1.1 TIK-1.2 JI1.3 pabora 3
MK-3.1 31

3.7 ITnockue u nnaHapHele rpadbl. YKiIaaka 7 2 YK-1.2 [IK- JI1.1J11.2

rpaga. Packpacka BepiuH rpaga /Jlex/ 11 JI1.3
31

3.8 Pemenue 3anau no teme "Yxiazaka rpada. 7 2 YK-1.2 IIK- JI1.1J11.2 IIpoBepounast

Packpacka Bepumn rpaga" /TIp/ 1.1 TIK-1.2 JI1.3 pabora 3
MK-3.1 31
3.9 CamocrosrenpHas pabora "PemeHue 7 17,85 | YK-1.2 IIK- JI1.1J11.2
THTIOBBIX 3a/1a4 10 TeMam paszzaena” /Cp/ 1.1 IIK-1.2 JI1.3
MK-3.1 31
3.10 3auer /KPD/ 7 0,15 | YK-1.2 TIK- JI.1J11.2 3amura
1.1 TIK-1.2 JI1.3 MIPOEKTOB.
IK-3.1 €| CobecenoBaHue
IO BOIIpOCaM
3auéra.

5. ®OHJ OHEHOYHBIX CPEJICTB

5.1. KoHTpoJibHBIE BONPOCHI U 3aJaHUA

3ananHus ISl THTIOBBIX MIPOBEPOUYHBIX PAOOT (CM. MIPUIIOKEHHE)
KoHTposbHbIE BOIPOCHI TIO TEMaM:
Paznen 1. KombOunatopuka

Tema 1.1. Beenenne B koMOnHaTOPHUKY. [IpaBuio cymMMsl 1 mpon3BeeHus. KoMOnHaTOpHEIE KOHGHUTYpaLliH: pa3MeIIeHN,
IIepECTaHOBKH, coueTaHus (0e3 MOBTOPEHUM U C TOBTOPEHUSIMU)

1. ITpaBuiia komOuHaTopuku. [Ipumepsl.

2. OcHOBHBIE KOMOMHATOPHbIE KOHGUTYpanuu 6e3 noBTopeHuil. [Ipumepsl.

3. OcHOBHBIE KOMOWHATOPHBIE KOHGHUTYpanuy ¢ TOBTOpeHusAMU. [IprmMepsr.

Tema 1.2. UucnoBble OCIEN0BATENbHOCTU U PEKYPPEHTHBIE COOTHOLIEHUS. JIMHEHBIE OHOPOIHBIE PEKYPPEHTHbIE COOTHOLLEHUS C
MTOCTOSTHHBIMH K09 PUIIUSHTaAMHU

1. PexyppentHsle cooTHomeHus. [Ipumepsl.

2. 3ajauu, IPUBOAUMBIE K PEKYPPEHTHBIM COOTHOLIECHUSM.

3. AJITOpUTM pelleHUs JIMHEHHBIX OAHOPOIHBIX ypaBHeHUH. [Ipumepsr.

Paznen 2. Byness! GpyHkuun

Tema 2.1. Onpenenenue OyneBrIX GYHKIMH U onepanuy Hag HUMU. CBsA3b OyineBbIX QyHKIMH ¢ Teopuelt MHOXecTB. HopmanbHbIe
¢dopmel. TTomHbIe cUCTEMBI QYHKIHH.

1. Omnpenenenue OyneBbIx GYHKIMH U onepanuii Hag HUMU. [IpuMepsl.

2. CBs13b OyneBbIX (GYHKIUH U onepanuy Hax HuMHA. [Ipumepsr.

3. Hopmanbabie ¢popmel. [Tomuromsr XKerankuna. [TomHbie cuctemsl Gpyakinuii. Teopemst [TocTa. [Tpumepsl.

Paznen 3. Teopus rpados




Tewma 3.1. Beenenue B Teopuio rpadoB. OCHOBHBIE IIOHATHS: OLpeIeTIeHHE U CIIOCOOB! 3a1aHus Tpada; CTEIICHb BEPIIHHBI,
nzomopdusm rpados; Buab TpadoB.

1. T'padsl, oprpadsl, nceBnorpadsl, mynsturpadst. [Ipumepsr. Ctenens BepimHbl rpada. [Ilpumepsl. JlemMa 0 pyKonoxarusix u
CIIEJICTBUE U3 HEE.

2. N3omop¢Husle rpadst. [Ipumepst.

3. Matpuunoe 3aanue rpados. MaTpuibl cMeXHOCTH. [IpuMepsl.

Tema 3.2. Mapupytsl B rpade. Csi3Hble rpadbl. DHIepoBbl U FAMUIBTOHOBBI IPadBl.

1. Mapuipyts! B rpacdax. Llenn, UKIIbL, MPOCTHIE ey U NPOCThIe MUKIEL [IprMepsl. TeopeMsl 0 IPOCTHIX LEensIX U MUKIax. Ilonck
MapuIpyToB B rpadax.

2. CszHOCTS B rpadax. KommnoneHTs! cBsizHOCTH rpada. Teopema o ponosHenuu rpada. Ces3b uncia pédep, BepIINH U KOMIIOHEHT
CBSI3HOCTH.

3. DiinepoBsl M raMUIIBTOHOBBI rpadbl. HarpyskeHnslie rpadbl. [Tonck MUHUMAJIBHBIX MaplIpyToB B rpadax. [Ipumepsr.

Tema 3.3. JlepeBrsi. MuHUMAaNbHOE OCTOBHOE JIEPEBO.

1. lepeBbs. CBolicTBa AepeBbeB. XapaKTepH3allMOHHAS TeOpeMa.

2. OcroBHoe fgepeBo. Teopema 06 ocToBHOM Jiepese B rpade. [Ipumepsl.

3. Tlonck MUHIMAJIBHOTO OCTOBHOTO JIepeBa B HArpyKeHHbIX rpadax. IIpumepsr.

Tema 3.4. IInockue u muaHapHble rpadel. Ykiaanka rpada. Packpacka BepiuH rpada.

1. ITnockue u mianapusie Tpadel. ['panu mwiockoro rpada. [pumeps! yknaaku rpados. @opmyna Ditnepa. Kputepwuii miaHapHOCTH
rpada.

2. Oeynonbhbie rpadel. Teopema Kénura. Criocod pacno3HaBaHus ABYAOJIbHOCTH rpada. [Ipumeps.

3. IIpaBuiipHas packpacka BepIIMH rpada. XpoMaTHYeCKOe YUCIO0. ANTOPUTM NOCIe0BaTeNbHOM packpacku. [IpuMepsl.

5.2. TeMbl NUCbLMEHHBIX paboT

HpOCKTHHe 3aJaHuA 110 JTUCITUTINHC ((I[I/ICKPETHHH MaT€MaTHKa»

3aganue 1. Pazpaboraiite Ui MIKOTEHAKOB aTb00OM — KOMIUIEKC HCTOPHUECKUX IKCKYPCOB O CTAHOBJIEHHH M Pa3BUTHH TaKHX
Ba)XHBIX Pa3/IeNIOB JUCKPETHON MaTEeMATHKH KaKk KOMOWHATOPHKA, KpUITOTpadus, TCOPUS YKCEIl, PEKYPPEHTHBIE COOTHOIICHHS,
CYMMBI, Tpadbl 1 JIp.

TIpuMepHBIii MJ1aH SKCKypca B UCTOPHIO HAYKU: CBEACHHS O 3apOXKICHUH pa3/ieia HayKu; IPHUMephl TPOOIEMHbBIX, CTAPUHHBIX 33124,
JIABIIMX TOYOK K PA3BUTHIO pa3jieNia HayKH; XPOHOJIOTHSI OCHOBHBIX MEPEJIOMHBIX 3TAloOB Pa3BUTHS HAyKH; OHoTrpadrueckue
CBEJICHUSI, OCBEUIAIOIINE CYAbOBI HAYIHBIX UIIEH U CYyIbOBI HX TBOPLIOB; CBEACHHS O COBPEMEHHBIX TeHACHIIMAX PAa3BUTH I HAYKH;
O6ubMorpadUUeCKuil CICOK JIMTEPATyPhI AJIS JKEJAIIIUX 0osiee MoAPOOHO MO3HAKOMHUTBCS C UCTOPUEH pa3BUTHS HAYKH,
KPOCCBOPJ WK BUKTOPHHA IT0 HCTOPHIECKOMY IKCKYPCY.

®dopma npencTaBIeHNs pe3yIbTaTOB BHIIONHEHHUS 3aJaHHs: TIEYaTHBIA 1 YJIEKTPOHHBIN SK3eMILISP anb0oMa, II0Ar0TOBICHHBIH
CTEH/IOBBIN JOKJIAJ C MPEe3eHTaLUe HCTOPUIECKUX IKCKYPCOB.

3ananue 2. Pazpaboraiite u co3maiite momyssipHbIA 03HAKOMUTEbHO-0030pHEIH Web-caliT 0 crienuanbHbIX YrucIax Jis
HIKOJIBHUKOB.

IpumepHsrii mian Web-caiira:

-1) YUro Takoe uncno? Mctoprdeckuii 3KCKypc 0 BOSHUKHOBEHUH YHUCEI.

-2) Yucina ®udonavun. buorpaduueckue ceenenns o dudonauun. 3agava o kponukax. Yncna GuOOHAYYH U 30JI0TOE CEUEHHE B
IIpupone, Hayke, UckycctBe.

-3) l'apMoHHMYECKHUE YnCia — UCTOPUSI UX MOSBICHHUS U OCHOBHBIE CBOMcTBa. KapTounslil hokyc. 3anaua o uepBsike Ha Pe3UHKE.
Mys3bIka U yncina.

-4) Yucna CTupnuHra nepBoro ¥ BTOpOro poJia — CBeIeHHus: 00 UX BO3HUKHOBEHHUHU U ITPUIIOKCHUSX.

-5) Yucna bepHysm — KCTOPUSI UX MOSIBJICHUS U OCHOBHBIE CBOWCTBA.

-6) durypHslie yncia

-7) KomOunatopHsie 3a1aun 1 yncia Karanana.

-8) CoBepluieHHbIE, JPYKECTBEHHbBIE, CHACTIIUBBIC U Jp. YUCTIA.

-9) KpoccBopn, Tect, pedyc Uil BUKTOPHHA O CIICIIHANBHBIX YHCaX.

dopma mpeacTaBIeHNs PE3yIbTaTOB BHIONHEHHs 3ananus: \Web-caiiT u ero npesenrarus.

3aganue 3. Hanummre cTaThio M AOKIA VIS €KETOAHON HayYHO-NPaKTHIECKOH KOH(EPEHINH CTYICHTOB H MOJIOJIBIX YIEHBIX
«Momnonexs n Hayka XX| Beka» Ha OfHY U3 CIEAYIOLUINX TEM:

-- IlIkosIbHUKAM O MOHSATUH PEKYPPEHTHOTO COOTHOIICHHSI.

-- PexyppeHTHBIE COOTHOIIEHHUS B 337a4aX s IIKOJIbHUKOB.

-- HeogHopoaHble peKyppEHTHbIE COOTHOLIEHHS U METO/bI UX PELICHHS.

-- PekyppeHTHBIE COOTHOIIEHUS U KOHEUHbIE CYMMBIL.

-- I'padrraeckre Momenu pemeHuss KOMOMHATOPHBIX 3a1ad.

-- I'padbl B 3a1a9ax u1s IIKOJIBHUKOB.

-- Tema, mpeI0’)Ke€HHAs CTYIEHTOM.

IIpumMepHBIii IIaH HAY4YHOH CTaThU

1. Beenenue. CBeeHus 00 akTyalbHOCTU T€MBI cTaThd. YeMy nocBsiieHa cTaThs? Kakoll Bolpoc 3aTparupaercs B cTaTbe?
OcHOBHasl IeJb CTaThU U T.II.

2. OcHoBHas yacTb. OOOCHOBAHHO PAaCKPBIBAIOTCS TEOPETUUECKUE U NPAKTUYECKUE ACIIEKThI IPOOIEMAaTUKU CTAaThU.
IIpumepsr.




3. 3axmoueHne. OCHOBHBIC BBIBOJBI, PE3YJIbTAaThl, PEKOMEH/IAIINY U T.II.

4. bubnuorpauuecKkuii CIIMCOK MCIOIb3yEeMOM JINTEPATYpPHI.

®dopma npencTaBICHNS Pe3yNbTaTOB BHIIOJHEHUS 3a0aHH: IIEIATHBIH 1 YIEKTPOHHBIN SK3EMILISIP CTaThH, IOATOTOBICHHBIH JOKIIA
C TIpe3eHTaIHeH.

3ananue 4. Co3zaiite HOMep MOMYJSIPHOTO )KypHaIa JUIS IIKOJIBHUKOB, B PAMKaX KOTOPOTo OYAYT OCBELIAThCS MOIMYISPHBIE 3a1a4n
Teopuu rpados. OcyIecTBUTE €ro BBILYCK U IPE3EHTAIUIO.

IIpumepHbie pyOpHKH JKypHaa:

-- VI3 uctopuu BO3HUKHOBEHHS TEOPHHU rpadoB

-- I'padbl moMoraroT pemarh 3a1auu

-- [lpunoxxenus Teopuu rpados

-- Kpatko 00 OCHOBHBIX MOHATHSX TeOpUH rpadoB: rpad, 3eMeHTsI Tpada, BUIbI rpada, CTeleHb BEPUIHHBI rpada, MapIIpyThl B
rpade, CBI3HOCTH H JIp.

-- lepeBbs. CoiicTBa nepeBbeB. OcToBOE epeBo. JlepeBbs B IPOrPaMMUPOBAHUH.

-- 3a/1a4a 0 TpeX J0Max M TpeX KONoAax. MUKPOCXEMbI B PaJHOINIEKTPOHHKe. YKiaaka rpada. Dopmyna Diinepa.

-- 3amaya o kEHUrcOeprekux MocTax. GUrypsl HenpepbIBHOTO prucoBanks. [IpaBuia 00xoma GUTyp OTHUM POCUSPKOM.

-- Urpa V. TamunbToHa «KpyrocBeTHoe myTeniecTBre). 3amadya KOMMUBOSDKEPA.

-- JTabupuHThl. O0X0/1bI TAOMPUHTOB.

-- Packpacka rpa¢oB. 3agaun, CBS3aHHBIEC ¢ packpackoii rpada. ['mnoresa yetbipex kpacok. CBOMCTBA MIaXMAaTHOW JTOCKH.

-- O cereBbix 3anavax. [loToku B cersix. CeTeBoe MIaHUPOBAHHE U yIIPaBJICHNUE.

®DopMa NpeCTaBIeHUs PE3YIbTaTOB BHIIIOJIHEHUS 3aJaHUs: IIeYaTHBIM U 3JICKTPOHHBIN SK3eMILLAP KypHaa, IIOArOTOBICHHBIH
CTEHJIOBBIH JIOKJIA] ¢ Ipe3eHTaIuell.

3aI[aHI/IC 5. CocTaBbTe METOANYCCKYIO KOITUIIKY «B nmomorip YUYUTEIH0 MaTEMAaTUKNU» 110 py6pm<e «3aHUMAaTEIIbHBIC 3aJla4yu 110
TCOpHHU l"pa(l)OB», <<1"pacbr,1 B OJIUMITMAJHBIX 3a/jadax» C pCIICHUSIMU.

CDopMa MpeaACTaBJICHUS PE3YJIbTAaTOB BBIIIOJHCHUSA 3aJaHUA: aapr00M — METOANYCCKAs KOIMNJIKA «B IIOMOIIb YYUTECIIO MATEMAaTUKN» U
€€ IpEe3CHTaNA.

3amanue 6. B reopun rpados nMeeTcs HEmbIi apceHaNl aNTOPUTMOB HOMCKa ONTUMAITBHBIX MapIIPyTOB B Tpade, onpeneneHus
CBA3HOCTH Tpada, packpacku rpada u apyrue. OcymecTBUTE HepeBO OCHOBHBIX alTOPHTMOB TEOPHH IpadoB Ha OINH U3 A3BIKOB
mporpaMMupoBanus. HammmmTe nporpaMmy Ha JIF000M KOMIBIOTEPHOM SI3BIKE JUTS PEIIICHHS OJHON M3 3a]ad:

-- OIIpeJieNIeHUe CBSI3HOCTH rpada;

-- HaXOKA€HUEe MapHIpyToB B Ipade (I0UCK B IIyOHHY, IOUCK B LIUPUHY);

-- BBIJIEJICHHE diliepoBa U raMUIBTOHOBA 1UKJIA B Tpade;

-- HAXOX/IEHHE 0CTOBa MHHAMAJILHOTO Beca B rpade (anropurm Kpackana),

-- IpaBHJIbHAS PacKpacka BepIIuH rpada.

@opma mpecTaBIeHNs pe3yIbTaTOB BEIMONHEHHS 3aJaHHS: IPE3CHTAINS Pa3paO0TaHHBIX KOMITBIOTEPHBIX IPOTPaMM C
JIEMOHCTpaIeH NX paboTH Ha KOHKPETHEIX 3a/1adax.

5.3. ®onH OLIECHOYHBIX CPEACTB

Turmossle BONPOCHI K 3a4eTy 0 JUCHUILINHE «JIMCKpeTHas MaTeMaTHKa

1. ITIpaBuiia komMOuHaTOpUKH. OCHOBHBIE KOMOMHATOPHBIE KOHPUIYpaluy: Pa3MEIIEHUs], IEPECTAHOBKY, COUETAHHSL.
IIpumepsr.

2. PexyppeHTHBIE COOTHOIIEHHUS. 3aJaull, IPUBOJUMBIE K PEKYPPEHTHBIM COOTHOIIEHUAM. Pelienue JINHEHHbBIX 0HOPOIHBIX
ypaBHeHul. [Ipumepsl.

3. Ompenenenne OyneBbIX GYHKIMHI U onieparyid Hag HUMU. CBs3b OyIeBBIX (GYHKIIUHA 1 ollepauy Hal HUMH. [Iprmepsl.

4. Hopwmanbusie ¢popmel. [Tomuromsr XKerankuna. [Tonasie cuctemsl Gpynkuuii. Teopemst [Tocta. [Tpumepsi.

5. I'padwl, oprpadsl, ncesnorpadsl, MyabTurpadsl. OCHOBHBIE 2JIEMEHTHI Tpada 1 ero BHYTpeHHss cTpykrypa. [IpumMepsl. ['pader
B IIKOJBHOM KypC€ MaT€MAaTHKH.

6. Crenenu BepiiuH rpados. Teopema o cymme creneHeit BepuiuH rpada. ITomycrenenu Bepums oprpada. Teopema o
CyMMe NoJTycTeneHel Bepiut oprpada. IIpumepst.

7. Matpuunoe 3aanue rpados. MaTpUIbl CMEKHOCTH 1 MHIUIEHTHOCTH. [IpuMepsI.

8. Omneparuu Hax rpadamu. [oarpadet. [Tpumepsr. M3omopdusm rpados. [Ipumepsr.

9. MapuipyTsl 1 yTH B rpadax u oprpadax. L{enn, DUKIIBI, MPOCTHIE HENU U POCThIe HUKIBL. TeopeMbl O MPOCTHIX LETSIX 1
nukiax. [pumepst.

10. CeazHocTs B rpadax. Kommonents! cBa3nocTa rpada. Teopema o nononHenun rpada. Cea3pb uucia pédep, BEpLIMH U
KOMIIOHEHT CBSI3HOCTH.

11. ITonck MapmpyToB B rpadax. AITOpUTMEI IIOMCKA B LIMPUHY U B IIIyOHUHY.

12. Harpyxennsie rpa¢sl. [Tonck MUHUMaIbHBIX MapIIPYTOB B rpadax.

13. JlepeBns. CoiicTBa nepeBbeB. XapakrepusauoHHas Teopema. OcToBHOe epeBo. [loMck MUHHMaJIBHOTO OCTOBHOTO
JilepeBa B Harpy>XKeHHBIX rpadax.

14. Diinepossl Tpads! 1 UKIBL. Kputepuii sitiepoBoctr rpada. AITopUTM BEIIETICHU diiepoBa ukia B rpade. [IpruMepsl.
15. F'aMunbTOHOBHI rpadbl ¥ NUKIBL JJOCTaTOYHBIE YCIOBHS CYIECTBOBAHHS TaMUILTOHOBBIX IIUKIIOB. METOIbI BBIICICHUS
TaMIJIbTOHOBBIX LIUKJIOB B rpade. [Ipumepst.

16. IBynonsnble rpadsl. Teopema Kénura. Crnocob pacno3HaBanus AByR0JbHOCTH rpada. [Tpumepsl.

17. Inockue u minanapueie rpadel. ['panu mockoro rpada. [pumeps! ykinaaku rpados. @opmyna Ditnepa.

18. Cniencrue u3 ¢popmynsl Diinepa. Hemnanapraocts rpados K3.3 u KS5. Kpurepuii nnanapaoctu rpada.

19. IlpaBuinbHas packpacka BepIinH rpada. XpoMaTuieckoe YHCiI0. AJTOPUTM IOCIEI0BaTeNbHOM packpacku. [Ipumepsr.
20. Packpacka rutaHapHbIX TpadoB. ['unoresa o 4eThlpéx kpackax. Teopema o ISTH KpacKax.




5.4. IlepeyeHb BUI0OB OLIEHOYHBIX CPeACTB

6. YHEBHO-METOANYECKOE U THOOPMAIIMOHHOE OBECHEYEHUE JUCHUIIIUHBI (MOAY JIST)

6.1. PekomeHyeMasi JuTepaTypa

6.1.1. OcHoBHas auTEpaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarenscTBo, TOX

JI1.1 |Penwskun H. I1. JluckpeTHas MaTeMaTHKa: Y4eOHUK Mocksa: ®usmariaur, 2009
JI1.2 | Cymomnaros C. B., JlMckpeTHas MaTeMaTHKA: YICOHUK Hoocubupck: HoBocubupckuii
OBuunHukoBa E. B. rOCyJapCTBEHHBIN TEXHUYECKUI

yHUBepcuter, 2012

JI1.3 | bekapesa H. JI. JlMckpeTHas MaTeMaTHKa: yaeOHoe mocooue Hoocubupck: HoBocubupckwuii
TOCY/IapCTBEHHBIN TEXHIYECKUN
yHuBepcuter, 2019

6.2. Dy1ekTpOHHBIe Y4eOHbIe U3AHUS U 3JIeKTPOHHbIE 00pa3oBaTe/IbHbIe pecypchl

21 DNeKTPOHHBIN yueOHbIi Kypc "IMCcKpeTHAsS MaTeMaTHKA"

6.3.1 JInueH3nOHHOE U CBOGOIHO PACIPOCTPAHIEMOE IPOrPaMMHOE ofecredeHHe, B TOM YHCJ/IE 0TEYeCTBEHHOI0
MPOU3BOJCTBA

JI71s1 OCBOCHHSI IUCIUTUTHHBI HEOOXOJMM KOMITBIOTEP € rpaduuecKoi OnepaioHHON CUCTEMOH, OQUCHBIM MAaKeTOM MPHII0KEHHUH,
HHTEepHET-Opay3epom, porpammoit i urenust PDF-daiiios, mporpamMMoit 1uis mpocMoTpa u3o0pakeHuit u Buaeodaityio u
POrpaMMoii Utsi pabOTHI C ApXUBAMHL.

6.3.2 Ilepedyenb npodeccHOHATBHBIX 0a3 JaHHBIX U HHGOPMALHMOHHBIX CIIPABOYHBIX CHCTEM

1. Elibrary.ru: snexrponHast 6ubnroreynast cucrema : 6a3a JaHHBIX COICPIKHUT CBEICHHS 00 OTEUCCTBEHHBIX KHUATAX U
MIEPHOTUUESCKUX U3IAHUAX TI0 HAyKe, TEXHOJIOTHH, MeUIIMHE 1 0Opa3oBanuio. Anpec: http://elibrary.ru. Pexxum nocryma:
MupuBuayanbHblil HEOrpaHUUEHHBIH JOCTYII.

2. DNeKTPOHHO-OMOIHOTEIHAS CHCTeMa «Y HUBEPCUTETCKast Onbnnoreka onnaitiy». Anpec: https://biblioclub.ru. Pexxum nocryma:
MunuBuayanbHblil HEOrPAHUYEHHBIN JOCTYII.

3. DieKTpoHHO-OMbIMoTE Has crucTeMa n3natenbetBa «JIAHB». Anpec: e.lanbook.com. Pexxum noctyma: MHIUBH Iy bHBI
HEOTpaHUYEHHBIN IOCTYTI.

4. O6pasoatenpHas miardopma «FOpaitm». Anpec: https://urait.ru. Pexxum nocryma: MHIuBHAyalIbHBIH HEOTPAHHYEHHBIN TOCTYII.
5. IC Antumnaruar: cuctema obHapyKkeHus 3anMctBoBanuii. Anpec: https://krasspu.antiplagiat.ru. Pexxum gocrtyma:
MupuBuayanbHblil HEOrpaHUUEHHBIH JOCTYII.

7. MTO (o0opyaoBaHue U TEXHHYeCKHe CpecTBa 00y4eHHs1)

Ilepeuens yueOHBIX ayAUTOPUI U IOMENIEHUH 3aKPEIUISETCS ©Ker0JHBIM NPUKa3oM «O 3aKpeIlUIeHUU ayJUTOPUIN U IIOMEILEHHH B

8. METOAUYECKHUE YKA3AHUS JJIS1 OBYYAIOIIIUXCS IO OCBOEHUIO JUCHHUTIIMHBI (MOY JIST)

Pexomenmarmm miis oOydaromuxcs mo paboTe Ha JEKIHIX

CII0BO «IEKIHUS» MPOUCXOIHT OT JIATHHCKOTO «lectiony - ureHue. B moHsITHE IEKIMN BKJIaABIBACTCS 1B CMBICIIA: JICKIIUS KaK BH]|
y4eOHBIX 3aHATHH, B X0l KOTOPBIX B YCTHOW (hOpMe MperogaBaTesieM U3JIaracTcs MpeMeT, U JISKIUS Kak crocod monadn yaeoHoro
MaTepHaia MyTeM JOrHYeCKH CTPOMHOI0, CHCTEMAaTHUYECKH MOCIE0BATEIbHOIO U ICHOTO U3JI0KEHHUS.

Kak npaBuino, jekuus coiepkuT Kakoi-1ubo o0beM HaydHOH HH(OpMAIK, UMEET ONpeeIeHHYIO CTPYKTYPY (BBOAHYIO YacTh,
OCHOBHOE coJiep>kaHue, 0000IIeH s, IPOMEKYTOYHbIE U UTOTOBBIC BEIBOJIBI M AP.), OTPAXKAaeT COOTBETCTBYIOLIYIO UAEIO0, TOTHUKY
PACKPBITHS CYIIIHOCTH pacCMaTpHUBaeMbIX siBiieHu. [1o cBoeMy XapakTepy U 3HAYUMOCTH cooOIiaemast Ha JIeKIMK HHpopMarus
MOJKET OBbITh OTHECEHAa K OCHOBHOMY MaTepHally U K JOTOJIHUTEIbHBIM CBEJCHUSM.

Ilocemienue cTyeHTaMH JIEKIIMOHHBIX 3aHATHHA — JIEJI0 KpaiiHe He00X0AUMOe, ITOCKOJIbKY JIEKIIUH J]at0T OOIIYI0 OPUEHTHPOBKY B
TE€ME U PaCKpBIBAIOT COJEPIKAHUE TUCIIUILINHBL.

B xoze nexkuuy 1nose3Ho BHUMATENIBHO CIEANTH 33 PACCYXKAECHUSAMHU JIEKTOPA, BBIOJHSIS [IPEJIaraeMble UM MbICIUTEIbHbIC
OIepalLuy U CTapasich JaTh OTBETHI HA OCTaBJICHHbIE BONPOCHI, KaK TOBOPSAT, CIIyIIAaTh AKTUBHO, BECTH BHYTPEHHUI MBICICHHBIN
Juanor ¢ jekTopoM. [Ipu sToM crienyeT BEIpadaThIBaTh y ce0st KpUTHUECKOE OTHOLIEHHUE K CYIIECTBYIOIIUM HayYHBIM IOJIOKECHUSIM,
IBITAThCS CAMOCTOSITENILHO BHUKATh B CYIHOCTh M3Y4aeMOTr0 M CTPEMUTLCS] 0OHAPYKUBATH NMEIOLINECS HECOOTBETCTBHS MEXKIY
TEeM, YTO HaOJII0/1aeTCcs Ha MPAKTUKE, U TEM, YTO 00 3TOM TOBOPUT TEOPHSL.

Jlexuusi ABIAETCS NCXOIHBIM 3TAlOM B OBJIQJICHUM HAYYHBIMU 3HAHUAMH. YTOOBI MaKCHMAJIbHO UCIIOJIb30BATh €€ B y4eOHOM




mpolecce, He00X0IUMO HAYUUThCS 3aMUChIBaTh (KOHCIIEKTUPOBATS) JIeKIuU. KpaTkue 3anucy NeKIUi, KOHCIEKTUPOBAaHUE HX
TIOMOTaeT yCBOUTH MaTepuai. KoHCIeKT ABIseTcs moae3HbIM TOT/[a, KOT/Ia 3aIMCaHoO CaMOe CYIIECTBEHHOE, OCHOBHOE.

3anucu 1o Xoxy JeKIUH JOJKHBI OBITH B I[EJIOM JIOCTATOYHO TOJHBIMH 110 COZEPKaHUIO, YAOOHBIMH JUIS MOCHeayromeil paboTsl u
9KOHOMHBIMH 0 TEXHUKE BBITTOTHEHUS.

ITonnoTa coaeprkaHus 3HaHUN 03HaYaeT HAJIMYKME B HUX OCHOBHOI'O TEOPETUYECKOI0 MaTepualla U OOIuX CBEJACHUH 10
pa3bACHAEMOMY BOIIpocy. Bee cylecTBeHHbIE MOMEHTBI JIEKIIUH JJOJDKHBI OBITh 3aIICaHbl C MAKCUMAIbHON TOYHOCTBIO U MIOJHOTOM.
Js yckopeHus mmpolecca KOHCIIEKTUPOBAHHSI PEKOMEHIYETCsl, UCXOs U3 CBOUX UHAMBUYalbHBIX OCOOEHHOCTEH, BEIOPATDH
CHCTEMY BBIIIOJIHEHUS 3aIlCell Ha JIEKIUAX, HCIONb3Ysl yI0OHbIE I ce0s YCIOBHBIE 0003HaUEHUS OTJEIbHBIX TEPMUHOB, Hauboee
PAcTIpOCTPaHEHHBIX CIIOB U MOHATHH, TaK Ha3bIBAEMYIO, COOCTBEHHYIO «MapKOTPaHIO» - CHCTEMY CIEIHabHBIX YCIOBHBIX
3HAYKOB, CHMBOJIOB, COKPAIIIEHHI! CIIOB.

PaboTa Hax KOHCIIEKTOM JICKIIUH HE 3aKaHIMBACTCS Cpa3y MOCIIe JIeKINOHHBIX 3aHATHH. OHa Oy/eT 3aBepIIeHHOMH, eClTH CTyIeHT
HOBTOPUT U3JI0KEHHBIH B KOHCIIEKTE MaTepHall; BHIHECET HEIOHITHBIE MIOJIOKEHUS B COAEPAKAHUMU JICKIIUY Ha 1071 KOHCIIEKTa U
YTOYHHUT IO APYTUM UCTOYHUKAM; AONOJHUT KOHCIEKT JICKIIUU MIPOINYLIEHHbIMU (pa3aMu, CIOBaMHU, OIb3YsICh MaTepUaniaMy U3
CIELHAIbHON IUTEPATYPhl; 0(POPMHUT KOHCIIEKT TEXHUUECKH, IPOU3BE/I IOJUEPKUBAHUS, HAMeUas I1aBHbIE BOIIPOCHL.
Pexomenayercs qiis 6onee 3¢ GeKTUBHON IPOPabOTKU JEKIMOHHOTO MaTepuaia A0NOIHUTEIbHO BBECTH COOPHUK (CJI0BAph)
HOHATHH, BBIIETSAA B HEM IS KaXKI0TO HOBOTO TIOHATHUS €T0 OTpEeAeNieHHe, CBOICTBA, IPU3HAKH, BUABI, IPHUMEPHI WIITH
KOHTPIIPUMEPHI U T.II. VIMEHHO Takas cephe3Has, KPOIIOTINBas paboTa ¢ JEKIIMOHHBIM MaTepPHAIOM MO3BOJHUT TIIyOOKO OBIAIETH
3HAHUAMH.

TpaanuunoHHast By30BCKasl KIS, HA KOTOPOH MPETIOJHOCHTCS B 00BSICHASTCS TOTOBast HH(POPMAIHS, O [IeKaIas 3aIlOMHHAHHIO,
00BIYHO Ha3bIBACTCS HH(POPMALUOHHON. Buabl nexiuii MOryT ObITh pasHO0O0pa3HbIMU. VX BEIOOP 3aBUCHUT OT CIELU(MUKH
npernojaBaeMoil yaeOHOM AUCIUILIMHBI M KOHKPETHOM TeMBI JIEKLHU.

Pexomennanum s 06y'{a}0umxc;1 o pa60Te Ha NPAKTHYICCKUX 3aHATHAX

IIpakTudeckue 3aHATHUS - 9TO 3aHATUSA, IPOBOUMBIE 110]] PYKOBOACTBOM IIpeNoiaBaTesisi B yueOHOH ayIUTOPHH, HAlIpaBICHHbIE HA
yriIyOJIeHHe U 3aKpeIlIeHHe HayYHO-TeOPEeTUIECKUX 3HaHUH, IPHOOPETEHHBIX Ha JICKIUAX MM C IOMOLIBIO YI€OHUKOB; Ha
(opMupoBaHHe YMEHHI 1 HABBIKOB B IPUMEHEHUH 3HAHUI U OBJIaJICHHE ONIPeIeIeHHBIMUA METOIAMH CaMOCTOSITEILHON PaOboThHl U
HaBBIKAMU MPO(YECCHOHATLHOM AeATeTbHOCTH.

Pazniuue Mexxay ceMHHApCKUMU U MPAKTHYECKUMU 3aHATUAME COCTOUT B TOM, YTO Ha MEPBBIX pacCMaTPUBAIOTCSA, KaK IIPABUJIO,
TEOPeTUYECKUE BOIPOCH], a Ha BTOPBIX YCBAUBAIOTCS 3HAHUS IIPEUMYILECTBEHHO IPHUKIIaJHOTO XapaKTepa, IpUoOpeTanTcs
MPaKTUYECKUE HABBIKU B XOJIC PEILICHHUS 33/1a4, BBIITOJHEHNUS JJAO0OPAaTOPHBIX, KOHTPOJIbHBIX MMHUCEMEHHBIX paboT, TPEHUPOBOYHBIX
yIIpaXXHEHUH, HAOJII0IeHUH, SKCIIEPUMEHTOB, BBIIIOJIHEHUS TUIIOBBIX PACcYeTOB U JP.

O hexTHBHOCTD MPAKTUUECKUX 3aHITUH, IIPEXKJIE BCETO, 3aBUCUT OT IOATOTOBKU K HUM CTYJICHTOB, UX BHUMATEILHOCTH U
aKTHBHOCTH B XOJI€ CAMHX 3aHATHI, TBOPUECKOTO OTHOIIECHHUS K BHIIIOIHEHUIO YUeOHBIX 3aJaHUi U peKOMEHIAIMi ITpenogaBaTeneii.
Iepen mpakTHYECKAM 3aHATHEM CIIETyeT U3yIUTh KOHCIEKT JISKIUU U PEKOMEHI0BaHHYIO MIPENoIaBaTesieM JITepaTypy, oopamas
BHUMAaHHUE Ha IIPaKTHYECKOE MPUMEHEHNE TEOPUH U Ha METOMKY PELICHUs TUIIOBBIX 33/1a4.

Ha nmpakTudyeckoM 3aHATHU [NIaBHOE - YSICHUTH CBA3b PEIIaeMbIX 3a]lau ¢ TEOPETUUSCKUMH Hos1oxKeHusMu. [Ipu pemennu
HPEUI0KEHHOH 3a7]a4M HY>KHO CTPEMUTBCS HE TOJIBKO MOIY4YUTh NPaBUIbHBINA OTBET, HO U YCBOUTH OOIIMI METOJ| peIICHUS
MOJOOHBIX 3a/1a4.

Pemenne 3agaun, BEINOIHEHUE YIPaXKHEHUH HAJ0 HAUMHATD C YETKOTO YSICHEHUS YCIOBHS U TpeOoBaHui 3a1aHus. Bo3Hukaronye
TPYIHOCTH ITPU PEICHUH 3a/1a9 M APYTUX MPAKTHUECKUX PadOT YacTo BBI3BaHBI HE CTONBKO OTCYTCTBHEM JOJDKHBIX YMEHHUH,
CKOJIKO HEBHMMATEIIbHOCTBIO K YSICHEHHIO CMBICIIA YCIIOBHS 3aJla4yl WIH YIIPAXHEHU, a IIOPOH U HEIOHUMAaHUEM TOTO, B YeEM
COCTOUT 3aJlaHue.

IIpu pemiennu 3aga4 peKOMEHIYETCS CIEAYIOIUI aIrOPUTM I€ACTBHIA:

1. «IIpaBUNBHO MOHATH YCIOBUE 3aJjaull — 3HAUUT Ha MOJIOBUHY €€ PEIINTh». BBIACHUTH HCXO/HBIE TAaHHBIC IS PELICHUS

3a7a4u (ITO JaHO) U YTO TPeOYeTCsl HONYyUYUTh B PE3yIbTATe PEILICHUSL.

2. Teopernueckas 6a3a pemeHus (KaKue 3aKOHBI U MTOJI0KEHHS! JOIKHBI ObITh IPUMEHEHBI IIPH PELICHUN).

3. OOumii maH (MOCeA0BATEIBHOCTD) PEIICHHUS.

4. OdopmiieHHE peIIeHUs.

5. 3amuch NOJTYYEHHOTO pe3yiibTaTa U ero aHajus3.

Jnst BepeHHs 3anuceil Ha MPaKTHYECKUX 3aHATHAX OOBIYHO 3aBOMAT OTAEIBHYIO TETPaIb 10 KAKAO0H yIeOHO! TUCIUILINHE.
Jloruueckas CBA3b JICKIUI U IPAKTUUECKUX 3aHATUH 3aKJII0YAETCsl B TOM, YTO HH(POPMAIMs, OTydeHHAas Ha JIEKIUH, B IIpoliecce
CaMOCTOSTEIbHON PabOTHI Ha IIPAKTUYECKOM 3aHATUU OCMBICIIUBAETCA U IepepadaThIBaeTCsl, IPU MOMOIIH MIPEHOAaBaTeNs
aHaIM3UpYeTCs 10 MEeIbYalIInX IOAPOOHOCTEH, OCIE Yero MPOYHO YCBauBaeTCs.

Pexomenaanuu i1 00y4daromuxcs Mo NOAr0TOBKE K 9K3aMeHY/3aueTy

DK3aMeH/3a4eT — 3TO MIyOOKasi UTOrOBasi MPOBEpKa 3HAHUH, YMECHUI, HABBIKOB M KOMITETCHIIUI 00y4YarOIuXcsl.

K cnaue sx3amena/3ayera 10mycKaroTcs 00y4aronirecs, KOTOpbIe BHIIOJIHMWIN BeCh 00bEM pabOThI, IPEyCMOTPEHHbIH yueOHOH
MIPOrpaMMOi 1O AUCLMILIMHE.

OpraHuzanus MOATOTOBKH K 9K3aMeHy/3a4eTy cyry0o HHAWBUIyanbHa. HecMOTpst Ha 3TO, MOYKHO BBIJIETTHTH HECKOJIBKO OOIIHX
pannoHaIbHBIX IPUEMOB OATOTOBKH, IPUTOAHBIX Al MHOTHX CIIy4aeB.

[Ipu moaroToBKe K 9K3aMeHy/3a4eTy KOHCIEKThl y4eOHBIX 3aHATUI He JOJDKHBI SBISTHCS €AMHCTBEHHBIM HCTOUYHUKOM HAayYHOH
uHpopmarmu. Cienyer 0043aTeIbHO HOIB30BaThCs €€ YIeOHBIMH OCOOUSIMH, CHIENUATbHON HayYHO-METOANYECKOM TNTEePaTypOH.
YcBoenue, 3aKkperuieHue U 00001IeHre Y4eOHOT0 MaTepuaa ciaeyeT MPOBOIUTh B HECKOJIBKO 3TaroB:

a) CKBO3HOE (TeMa 3a TEMOi) MIOBTOPEHHE MOCIIE0BATEIbHBIX YaCTeH AUCIMIUIMHBI, HMMEIOIINX OJIM3KYI0 CMBICJIOBYIO CBS3b; IIOCIIE




Ka)XJIOM TeMbI — BOCIIPOU3BeIeHNE Y4eOHOr0 MaTepuaa o naMsITH ¢ UCIOJIb30BaHMEM KOHCIIEKTa M TIOCOOMIA B TeX CIy4dasx, KOTaa
YTO-TO euié He YCBOCHO; MPOXOXKACHUE TAKUM 00pa3oM BCEro Kypca;

0) BBIOOPOYHOE IO OT/AEIBHBIM TEMaM M BOIIPOCAM BOCIIPOU3BEICHUE (MBICIICHHO HIIH MTYTEM 3aMKCcH) yueOHOTO MaTepuana;
BBIJICJICHIE TE€M HJIH BOIIPOCOB, KOTOPBIE €IIE HE JOCTATOYHO YCBOCHBI MITH HIOHATHL, M TOTO, 9TO YXKE XOPOLIO 3aIIOMHUIIOCH;

B) MOBTOPEHHE M OCMBICIMBAHKE HE YCBOCHHOTO MaTepraia U BOCIPOU3BEICHHE €ro MO MaMsITH;

T') BBIOOPOYHOE JUIsi CAMOKOHTPOJISI BOCIPOU3BEICHUE O TTAMSITH OTBETOB Ha BOMIPOCHL.

TIOBTOPATH CIIEAYET HE OTJCIbHBIC BOIPOCHI, & TEMBI B TOI MOCIEI0BATENLHOCTH, KAK OHH H3JIAralIUCh JISKTOPOM. DTO
obecrieyrnBaeT NONyYSHUE [ETBHOTO MPECTaBICHUS 00 H3YUYSHHON MUCIUIUINHE, 3 He OTPHIBOYHBIX 3HAHUH MO OTACIHHBIM
BOIPOCAM.

Ecu B X0/1¢ TOBTOPCHHS BO3HUKAIOT KaKHE-TO HESICHOCTH, 3aTPYAHCHHS B TOHUMaHHH OIPEIeIEHHBIX BOIIPOCOB, HX CICAYET
BBITIUCATH OTACIBHO M CTPEMHUTHCS HAWTH OTBETHI CAMOCTOSITEIBHO, OJB3YsICh KOHCICKTOM JICKIHMIT U TuTeparypoii. B Tex ciydasx,
KOTJIa 9TOTO C/IeNaTh He YAa&Tcsl, Hao 00panarhCs 3a MOMOIIBIO K MPENo/IaBaTeio.
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