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Pacnpeneﬂenne YaCoB JUCHMIIJINHBI IO CeMeCTPpaM

Cemectp
(<Kypc>.<Cemectp 5(3.1)
Ha Kypce>) Hroro
Henens 12 4/6
Bun 3anaruit vo | poo| vIo PII

Jlexunu 22 |22 |22 |22
[IpakTuueckue 22 |22 |22 |22
KonTpons 4 4 4 4
CaMOCTOSITEITbHON
paboTHI
Uroro ayn. 44 |44 |44 |44
Konrakthast pabora |48 |48 |48 |48
Cam. pabora 33 |33 |33 |33
Yacel Ha KOHTPOJIb 27 |27 |27 |27
Uroro 108 | 108 | 108 | 108




1.1. {EJIM OCBOEHMSI JUCLIUTLTAHBI (MOYJIST)

1.1.1 | pazButne y Oyayuiero 6akaigaBpa IIMPOKOTO B3IJIAJa Ha MAaTEMATHKY U BOOPY)KEHHE €r0 KOHKPETHBIMH 3HAHUSIMH,
JAIOIMIUMH €My BO3MOKHOCTB BBINOJHATH MpodeccroHanbHbIe 3a/1aul, PA3BUTHE JOTHUECKOTO U alITOPUTMHYECKOTO
MBILUICHUS

1.2. 3AJAYM OCBOEHUS JUCIIUIIJIMHBI (MOY JIST)

1.2.1 | o3HaKOMIIEHHE C METOAaMH Z[HCerTHOﬁ MAaTEMaTHUKU JJIs1 pEHICHUS IIPUKIIAIHBIX 3a/1a4;

1.2.2 | popmupoBaHHEe HABBIKOB MOJICITUPOBAHUS PEAJIbHBIX O0BEKTOB U IMPOLIECCOB C UCIIOJIB30BAHUEM MaTEMAaTHUECKOTO
anmapara JUCKpPEeTHONH MaTeMaTuKu

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

Huxn (pa3gen) OIL: |

2.1 | TpeGoBaHus K NPeIBAPUTEIbHOI MOJATOTOBKE 00YYAIOIIETrOCs:

2.1.1 | BBoaHBIi Kypc MaTeMaTHKA

2.2 | Jucuuniaunbl (MOIYIU) M NPAKTHKH, A8 KOTOPHIX 0CBOEHHE JAHHON AMCUMIJIMHBI (MOAYJIsl) HEOOX0AMMO KaK
npeanecTByoLee:

2.2.1 HpOI/ISBOHCTBeHHaﬂ IpaKkTHUKa: negaroruyeckas rnpaxkTuka

2.2.2 | Teopus BEepOsATHOCTEH, MaTeMaTHUECKasi CTATUCTHKA U TEOPUS CIy4aifHBIX IPOLIECCOB

2.2.3 | OCHOBBI HCKYCCTBEHHOTO MHTEILICKTA

2.2.4 | MaremMaTiu4eckoe ¥ UMUTAIMOHHOE MOJICTIMPOBaHHE

2.2.5 | Maremarnueckoe MOJCINPOBAHUE CIIOXKHBIX CUCTEM

3. KOMIIETEHIINHX OBYYAIOIIETI'OCs, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCIITUITIJIMHBbI
MOoAayJis)

OIIK-2.1: PazpadaTpiBaeT nNporpaMMbl y4eOHbIX NIPeAMETOB, KyPCOB, THCHMILIINH (MOIyJIei), MPOrpaMMbl
JOMOJHUTEIHHOT0 00Pa30BaHNUA B COOTBETCTBHH C HOPMATHBHO-NIPABOBBIMH aKTaMHu B cdepe 00pa3oBaHus.

IIK-2.1: IleMOHCTPpUPYET yMEHHE MOCTAHOBKH BOCIIUTATEIbHBIX 1eJieif, NPOeKTHPOBAHUS BOCIIUTATEIbHOM AesITeJIbHOCTH 1
METO0B ee peajiu3aluu B cooTBeTcTBHM ¢ TpefoBaHuaMu ®T'OC OO u cnenuduxoii yuedGHoro npeamera.

IIK-2.2: IleMOHCTPHUPYET CIOCcO0BI OPraHN3AIMU U OLICHKH Pa3JIMYHbIX BHI0B BHEYPO4YHOM IesiTeJbHOCTH pedeHKa (y4eOHou,
UI'POBOM, TPYAOBOIi, CHOPTHBHOI, Xy105KeCTBEHHOH H T.]1.), METOABI H (POPMBI OPIrAaHU3ANUH KOJJIEKTHBHBIX TBOPYECKHX JeJI,
IKCKYPCHii, MOX010B, IKCTIeAULIMI U APYrUX MeponpusaTUii (1o BHIOOPY).

TIK-2.3: BbiOupaeT 1 1eMOHCTPUPYET cNOCO0bI 0KA3aHUSI KOHCYJIbTATUBHOM MOMOIIM POAUTENSAM (3aKOHHBIM
NPpeACTABUTEISIM) 00y4al0IINXCs M0 BONPOCAM BOCIIMTAHMSA, B TOM YHCJIE POAUTEIAM JeTed ¢ 0c00bIMH 00pa30BaTe/IbHbIMHU
NMOTPEeOHOCTAMH.

B pe3yiabTaTe ocBOeHHUsI AMCHUIIAHBI (MOAYJIs) 00y4YaoImuiicst 10JKeH

3.1|3uare:

3.1.1 | MOHATHSA ¥ OCHOBHBIC (I)aKTI:I ,ZIPICerTHOfI MaT€MaTUKU, COCTABIIAIOIINE TCOPETHICCKYIO U IPAKTHUYECKYIO 633}7
(I)OPMI/II)OBHHI/IH IIKOJIBHOI'O KypCa MaTEMATHUKH, JOIMOJHUTECIIbHBIX IMTPOrpaMM IO MATEMATHUKE; CYIITHOCTh METOda
MOJCJIUPOBAHUS, ABJISAIOLIETOCS OCHOBOM IMPUMCHCHHSA MaTEMAaTHUKU K UCCJICJOBAHUIO PCAJIbHBIX IMTPOLCCCOB, B TOM YUCJIC U
B 00JIaCTH MaTEMaTHYECKOTO 06pa3OBaHl/lﬂ; BEAYLIUEC YTBCPKACHUA KypcCa, 06CCHG‘{I/IB3.I'OLLII/IC BO3MOKHOCTH €TI0
TIPUJIOXKCHUS K PCUICHUIO l'[pO6.]'[€M Pa3IMIHBIX pa3aCJIOB MATEMATUKN U IPAKTUICCKUX 3a4a4; HAYyYHbIC METO/IbI,
HCIIOJIB3YEMBIC JI aHaIM3a TCOPETUICCKUX U MMPAKTUYCCKUX l'[pO6J'I€M, TMO3BOJIAIOIINX YCTaHABIMBATh 3aKOHOMEPHOCTH
SIBJICHUH U MPOLCCCOB B IIPEIMETHOM I10JIC MaTEMATHKA,; CYIITHOCTb U IPHUEMBI UCIIOJIb30BAHUA NU3Yy1aCMOI0
MAaTeMaTUYCCKOTO alrapaTra B pa3IMdHbIX o0J1acTsax 3HaHHI>II; CYHUIHOCTb METOAOB aHaJIM3a, CUHTE3a, aGCTpaFHpOBaHI/ISI,
MOACIPOBaHUs, TPAHUIBI UX IPUMEHCHUA IJId UCCIICAOBAHUSA PCAJIbHBIX MMPOLECCOB; HAYUYHBIC METOABI, UCIIOJIL3YCMbIC
JUTA aHaJIn3a TEOPETUIYCCKUX U MPAKTUYCCKUX HpO6J’IeM, MO3BOJIIOMINX YCTaHABJIMBATh 3aKOHOMCECPHOCTHU SIBJICHUI U
MIPONLECCCOB B NPEAMETHOM I10JIE MATEMATHUKa, HAYYHbIC METO/IbI, NCIIOJIL3YEMBIC JId aHaJIn3a TCOPETUICCKUX U
MNPAKTUYCCKUX l'IpO6J'I€M B 00JIaCTH MaTeMaTHIECKOTO O6pa30BaHI/I$I.

3.2| Ymers:

3.2.1 | BecTn mouck HEOOXOAUMON Hay4IHOH HHGOPMALUH, OTOOP HEOOXOAUMBIX TEOPETUIECKHUX MOJI0KEHUH TUCKPETHOM
MaTeMaTHKH A7 CO30aHus GparMEeHTOB YPOKOB, yUEOHBIX IIPOTPaMM JUIsl 3JIEKTUBHBIX MAaTEMAaTHUECKUX KYPCOB U
KPY’KKOBBIX 3aHATHH [0 MaTeMaTHKe; IPUMEHSATh METOIbI aHAIN3a, CHHTEe3a, a0CTParnpoBaHus; MOAETUPOBAHUS AJLS
HCCIIeIOBaHus POOIeM MaTeMaTHIECKOTO 00pa30BaHusA; IPUMEHATh METO/ HAYYHOTO HCCIEIOBAHNS IS aHAIH3a
yueOHOH AeATeIbHOCTH 00yYaIONUXCsl; HCI0IB30BaTh MOHATUS U BEAyIUe YTBEP)KICHHS AUCKPETHOH MaTeMaTUKH B
npouecce 000CHOBaHUS YTBEPKICHUI U pellIeHMH KOHKPETHBIX 3a/1a4; IPUMEHSTh Hay4YHbIE METOBL /I aHAIU3a
npoOJIEMHBIX CUTYaIUi, BBIIBICHHIO 3aKOHOMEPHOCTEH; IPUMEHATh METOIbI aHAJIM3a, CUHTE3a, A0CTParupoBaHUsl.
MOJIEITHPOBAHHMS [UTSl HCCIIEIOBAHUS IPOOIeM MaTeMAaTHIECKOT0 00pa30BaHUs.




3.3

Baanern:

331

IpUEeMaMHi HCIOJIb30BaHHUS METOJ0B HAyYHOTO HCCIIEOBAHUS JUIS aHATIM3a MaTEMAaTHIECKOH NeITeTbHOCTH 00y IalomuXCst
JeATeTbHOCTH B 00JIaCTH MaTeMaTHIECKOT0 00pa30BaHMs; IPHEMaMH ITOUCKA HYKHOW MaTeMaTHIeCKOH HHPOpMauH A
MIOCTPOCHUS J10Ka3aTeNbCTB YTBEPKICHUNH 1 000CHOBAaHUS CBOMX YMO3aKIIIOUEHHIA; IpueMaMu BbIOOpa Hanbosee
palMOHAIbHBIX METOJIOB JOKA3aTeJIbCTBA TEOPETHYECKHX MTOJIOKEHUN U PELICHUS] MaTEMAaTHYECKUX U ITPUKJIAJIHBIX 3a]a4;
[pYeMaMHU BBICTPAUBAHUS JIOTHKH ITOCIIEIOBATEIILHOTO U3JI0KEHHS MaTeMaTHYECKOTr0 MaTepuala; npueMamMu
BBICTPAMBaHMUS LETIOYKH apryMEHTHPOBAHHBIX YMO3AKIIOUEHHUH sl 000CHOBAHMS YTBEPKACHUH U PEIICHUS
MaTeMaTHYEeCKUX 3a]a4; IpUeMaMH aHaIn3a 0a30BBIX HAYYHO-TEOPETHUECKUE MOAXO0I0B K CYIIHOCTH, 3aKOHOMEPHOCTSIM,
MIPUHIMIIAM U 0COOEHHOCTSIM M3Y4aeMBbIX SBJICHUI U MPOLIECCOB B MIPEIMETHON 00JIACTH «MaTeMAaTHKa.

4. CTPYKTYPA U COJEPKAHUE JUCHUIIJIMHBI (MOLY JIA)

Kon HaumenoBaHue pa3/iesioB U TeM /BH]L Cemectp / | YacoB | Komneren- Jlutepatypa
3aHATHS 3aHATUS/ Kypc Q700

Paznea 1. Pazgen 1. PekyppeHTHOCTH M
CYMMBI

1.1 PekyppeHTHBIC COOTHOIICHHS. 5 2 JI.1 J11.2J12.1 J12.2 J12.3 J12.4 J12.5
JIOPY /Jlex/

1.2 5 2 JI1.1 J11.2J12.1 J12.2 J12.3 J12.4 J12.5
Koneunsie cymmsl. [IpeoGpazoBanus
cyMM. MeTonbl Beruucienus. /JIex/

1.3 CriocoObl 3a71aHus TUCKPETHBIX (DYHKITHIA. 5 2 JIT.1JI1.2J12.1 J12.2 J12.3 J12.4 J12.5
PexyppenrHsle cootHomeHus. /I1p/

1.4 PexyppentHblie ypaBHeHus. O01ee 5 2 JI1.1 J11.2J12.1 J12.2 J12.3 J12.4 J12.5
peuerue JIOPY. /TIp/

1.5 YactHoe peutenue JIOPY. /Tlp/ 5 2 JI1.1 J11.2J12.1 J12.2 J12.3 J12.4 J12.5

1.6 JI1.1J11.2J12.1 J12.2 J12.3 J12.4 J12.5
TIpeoOpa3zoBanus cymm. BerauciieHue
CYyMM CBCICHUEM K U3BECTHBIM
cymmawm. /TIp/

1.7 5 9 JI1.1J11.2J12.1 J12.2 J12.3 J12.4 J12.5
WunuBunyanbHas pabota
"PexyppenTHocTH U cymmbl" /Cp/
Pazpnen 2. Pazgen 2. KomOunaTopnka

2.1 OcHOBHBIE KOMOHMHATOPHbIE 5 2 JIT.1 JI1.2J12.1 J12.2 J12.3 J12.4 J12.5
npuHimnel.  /JIex/

2.2 5 2 J12.3J12.4
3anauu Ha BBIOOD U pa3MeleHHue C
NpUMEHEHNEeM KOMOMHATOPHBIX
npuHIUIoB. /TIp/

2.3 TTonmuromuHaNbHas Gopmyia. bunom 5 2 J2.3J12.4
Herotona. /TIp/

2.4 IToaroroska k tecty /Cp/ 5 2
Pa3nen 3. Pasnen 3. OyneBbl pyHKIUM.

3.1 ByneBbl ¢GyHKIMU 1 Onepaliuy HaJ 5 2 JI2.3 J12.4
HIMH. /JIex/

3.2 PaBHOCHIIBHBIE HOPMYIIBL. 5 2 J12.3712.4

OKBUBaJICHTHBIE TPEOOPa30BaAHUS
¢dopmyi. Ipunimn
nBoiicTBeHHOCTH. /JIek/




3.3 Hopwmanbnsie popmbl. JJTH® u CJITH. 2 J12.3J12.4
KH® nu CKH®, Anroputmsl IpruBeIeHHS
¢dopmyn k KH® u JTH®. Kaprst
Kapwo. /Jlex/
3.4 CriocoObI 3a1aHust OyJIeBBIX 2 J12.3J12.4
¢bynkuuit. /Tlp/
35 ITpusenenue popmyn k KHO u THO, 2 J2.3J12.4
CKH® u CIH®. /TIp/
3.6 IMonnHoME! XKerankuna. [TonHbIe CHCTEMBI 2 J2.3712.4
¢bynkuuii. Teopema Ilocra. /TIp/
3.7 WNupuBuayansHas pabot "OysieBsl 8 J2.3J12.4
¢bynkuun". /Cp/
Paznen 4. Paznen 4. I'padbr
4.1 ITpenmer Teopuu rpados. /Jlex/ 2 JI1.1 J11.2J12.1 J12.2 J12.3 J12.4 JI2.5
4.2 2 J2.3712.4
CriocoOsl 3aganus rpadoB. H30MOpGHU3M
rpagos. [Toarpadsr. /Jlex/
4.3 OCHOBHBIE XapaKTEePUCTUKU TPadoB. 2 JIL.1JI1.2J12.1 J12.2 J12.3 J12.4 J12.5
/JTex/
4.4 CBsi3HOCTB TpadoB. DUIEPOBHI U 2 JI.1J11.2J12.1 J12.2 J12.3 J12.4 J12.5
raMUJIBTOHOBBI Tpaderl. /JIex/
4.5 2 JI1.1J11.2J12.1 J12.2 J12.3 J12.4 J12.5
VYknaaku rpada Ha iockocTu. Inockue u
rutaHapHble rpagsl. /Jlek/
4.6 Anykimdeckue rpadel.  B3BerieHHbIe 2 JIL.1JI1.2J12.1 J12.2 J12.3 J12.4 J12.5
rpadsl. MUHUMAIBHOE OCTOBHOE JIEPERBO.
Anropurm Kpackana.
Anroputy™ [leiikctpst. /I1p/
4.7 2 JI1.1J11.2J12.1 J12.2 J12.3 J12.4 J12.5
Oprpadsl. CereBbie rpadel. /TIp/
4.8 Packpacku rpadoB Ha miockoctu. /Cp/ 4 JIL.1JI1.2J12.1 J12.2 J12.3 J12.4 J12.5
4.9 IMoxaroroBka k Tecty "I'padst” /Cp/ 10 JIT.1 JI1.2J12.1 J12.2 J12.3 J12.4 J12.5
4.10 3ayer ¢ oLeHKoH /OK3aMen/ 27 JI1.1 J11.2J12.1 J12.2 J12.3 J12.4 J12.5

5. ®OHJ1 OHEHOYHBIX CPEJCTB

5.1. IlepeyeHb MHAMKATOPOB JOCTHAKEHUS KOMIIETeHIUIi, (POPM KOHTPOJISI H OLIEHOYHBIX CPE/ICTB

VK-1.1: CraBuT U aHaIM3UPYET 33/1a4y, BbLIENAA ee 0a30Bble COCTABIISAIOIINE
VK-1.2: OcymecTBiusieT NOUCK, 00paboTKy, aHAIN3 U CUHTE3 HH(OPMAIIHN IS PEIIeHHs TOCTaBICHHBIX 3a/1a4
VK-1.3: PaccmaTpuBaeT pa3auyuHble BAPHAHTHI PEIICHHUS TOCTABICHHBIX 33/1a4 Ha OCHOBE CUCTEMHOTO MOIX0/1a, HAYUYHBIX METOAOB U

JIOCTHKEHUH

OIIK-1.1: JIleMOHCTpHpYET 3HAHUS OCHOB (PYHIAMEHTAILHOW MaTEMaTHKU M €CTECTBEHHO-MAaTEMAaTHYEeCKUX AUCIUITIIMH
OIIK-1.2: Micnione3yeT [uis penieHus IpodaeM, BO3HUKAIOIIMX B X0/1¢ MPO()eCCHOHATBHON e TEIbHOCTH COOTBETCTBYFOLIIHMI
(hu3uKo-MaTeMaTHYECKHUH anmapar

OIIK-1.3: KpuTHuecku OlleHUBAET U MOTIOJIHSET 3HAaHNUS B 00JIaCTH €CTECTBEHHOHAYYHBIX ¥ MATEMaTHYECKUX TUCIUIUINH

5.2. TexHooruyeckas KapTa A0CTHKEHUS] HHIUKATOPOB

Tlepeyens uHaMKaTOpOB KommereHnuii: MOITK-2.1, UTTK-2.1, UTIK-2.3, UTIK-3.3, UTIK-4.3

Buasl yueOHOM paOOThI: JTEKIIMOHHBIC 3aHATHS

@DopMbI KOHTPOJIS U OLICHOYHBIE CPEACTBA:

3a7aHus At caMOKOHTpouis (10 6ansoB)

Tlepeyens uHaMKaTOpOB KOoMmmereHnuii: MOITK-2.1, UTIK-2.1, UTIK-2.3, UTIK-3.3, UTIK-4.3

Bunbl yue6HOM pabOThL: IPAKTUUECKUE 3AHATUSL

DopMbI KOHTPOJIS U OLICHOYHBIE CPEACTBA:

BOIIPOCHI AJIs1 yCTHOI'O OIPOCa, CAMOCTOsITENbHAs paboTa, UHAUBUYyanbHas paboTa "PekyppeHTHOCTH U cyMMBl (25 6aioB)




ITepeuyens nnarkaropos komnereHunuii: MOIMK-2.1, UIIK-2.1, UTIK-2.3, UTIK-3.3, UTIK-4.3
Busl yueOHO# paOOThI: KOHTPOJIBHBIN Cpe3

@®opMBI KOHTPOJIS U OLIEHOYHBIE CPEACTBA:

tecToBble 3a1anus "T'padsr” (25 Gaywion),

TectoBble 3aaanus "KomOunatopuka" (15 0amos).

Tlepeyens uHAMKaTOpOB KommereHnuii: MOITK-2.1, UTTK-2.1, UTIK-2.3, UTIK-3.3, UTIK-4.3
Bunsl yue6HOI paboThl: camocTosTeNbHAs paboTa

®opMBI KOHTPOJIS U OLIEHOYHBIE CPEACTBA:

WHIUBUyalbHAs paboTa "Bynessl GyHkiuu" (15 6aios)

Ilepeyens nnaMKaTopoB komnereHnuii: MOITK-2.1, UTIK-2.1, UTIK-2.3, UTIK-3.3, UTIK-4.3
Busl yaeOHOM paboThI: 3a4€T C OIICHKOM

®DopMbI KOHTPOJISI U OLIEHOYHBIE CPEJICTBA:

BoIpock! K 3auéty (10 Gamios)

5.3. @opMbI KOHTPOJIS U OlLlEHOYHbIE CPeACTBA

IIpumMepHBIe BONIPOCHI 7Sl yCTHOTO OIIpOca:

Tema «Pexypcuu 1 cymMmMBbD»

1. KakoBsl crienuduyeckue criocoObl 3a1aHus AUCKPETHON (HYHKIUU?

2. Kakoii cMbIci UMeeT HHIECKC B 0003HaYeHUH TUCKpeTHOH (yHKuuu fn?

3. CKOJIBKO JIOJKHO OBITh 33JJaHO Ha4alIbHBIX JaHHBIX, YTOOBI OHU ONPEEIIN JUCKPETHYIO (YHKIHUIO, 3laHHYI0 PEKYPPEHTHBIM
COOTHOIIEHHEM, OJJHO3HAYHO?

4. Kak onpenenuts MOPSI0K PEKyPPEHTHOTO COOTHOIICHUS ?

5. KaxkoBbI MOPSIKN PeKyppEeHTHBIX COOTHOLICHUH, 3aJal0MNX apu(QMETHIECKYIO U TeOMETPUIECKHE IPOTPECCHH, (haKTOpHa,
ymcna Gubonauuun?

6. UeMm oTiM4aeTcs peKyppeHTHOE COOTHOLIEHUE OT PEKYPPEHTHOTO ypaBHEHHU?

7. Uto Ha3bIBaeTCs PEIICHUEM PEKYPPEHTHOIO YpaBHEHHs?

8. Uro npencrasiser coboit MHOXeCTBO perteHuit JIOPY?

9. CkoJbKO pelieHni omuckiBaeT popmyna obero pemenus JIOPY, JIHPY?

10. Kak momrygaercst xapakTepructiuaeckoe ypasaenne aist JIOPY?

11. KakoBa cBsI3p MEXIy KOJUIECTBOM KOPHEH XapaKTepUCTHIECKOTO yYpaBHEeHUS U nopsiakoM JIOPY?

12. Kakue auckpeTHble QYHKIHH COOTBETCTBYIOT KOPHIO KPATHOCTH M B Oa3uce pelieHuii?

13. Kaxoga cBs3b Mex 1y nopsiikom JIOPY u ynciom nTHMHEHHO HE3aBUCUMBIX pelIeHui B 6a3uce?

14. Beerna nu cymiecTByet 0a3uc mpoctpanctsa pemenuii JIOPY, cocrosmumii U3 BEeCTBEHHBIX (yHKIIHIA?

15. KakoBa ctpykTypa obuiero peutenus JIOPY?

16. MO>HO JIu 110 KOPHAM XapaKkTEepUCTUIECKOTO ypaBHEHUs BOcCTaHOBUTH JIOPY?

17. KakoBa ctpykTypa obiero pemieaus JIHPY?

18. lnst gero 3agaroTcsl HaYalbHbIe yCIoBHs BMecTe ¢ JIPY?

19. B uém cxoxxectb pemenuii JIPY u nuneiinsix quddepeHuansHpIX ypaBHeHUH?

20. KakuM peKyppeHTHBIM COOTHOILIIEHUEM 3aJaéTCs CYMMa N CIaraeéMbIX JaHHOH YHMCIIOBOM IOCIIEI0BATEIbHOCTH?

21. Kak HaliTu Ha4aJIbHbIE YCJIOBUSL PEKYPPEHTHOI'O COOTHOIIEHHS, 3aJal0IEro cyMmy?

22. Kakue npeoOpa3oBaHus HaJ CyMMaMy, He MEHSIOLINE UX 3HaueHus, Brl 3HaeTe?

23. Kakue MeTo b BEIUHMCIEHUS. CyMM Bbl 3Haete?

Tema «I'padbi»

1. Kak Ha3bIBAIOTCS OCHOBHBIC JIEMEHTHI HEOpUEHTHPOBaHHOTO rpada? Oprpada?

2. Yem oprpad omimyaTcs OT HEOPUEHTHPOBAHHOTO rpada?

3. Kakue criocoOr1 3a1anus rpaga Bel 3HaeTe?

4. MO>XHO 11 IO MaTPHILE CMEXHOCTH, MATPUIIE MHIUCHIIUH, CIIUCKY CMEXHBIX BEPIIMH OJHO3HAYHO ONPENeNUTh rpad 6e3 merens
(MHOECTBOM BEpILUH U ceMeiicTBoM pEbep)?

5. OnHO3HAa4YHO 1K n300paXkaeTcst tuarpaMmon rpad, 3aaHHbI MHOYKECTBOM BEPIIMH U ceMeicTBOM p&dep?

6. Kakum oTHOIIEHHEM CBSI3aHbI MEXy COOOH pa3inyHble peanu3aiuy rpada B BUAE AUarpaMMbl?

7. 3aBHCUMBI JIX YHCIIO BEPUIMH U 9ucio pébep B moHOM rpade? B nepese?

8. CKOJIBKO CyIIeCTBYET MPOU3BOIBHBIX (n,m)-rpadoB? [IpocTeix? bes merens? be3 kpaTHBIX péoep?

9. KakoBa HanMeHbIIasi U3 BO3MOXHBIX CTENIEHeH BepIluH rpada?

10. KakoBa HanGosbIast U3 BOZMOXKHBIX CTEIEHEH BEPILIMH MPOCTOro rpada, MMEIOIIEro N BEpIIH?

11. Yro MOKHO CcKa3aTh MPO CTENEHH BEPIIMH NOJIHOTO rpada?

12. MoXHO JT1 yTBEpKJIaTh, UTO B CIIy4ae paBEHCTBA CTEIICHEH BCeX BEpIIUH rpada, rpad noaHbIi?

13. MO>HO J1u yTBepXKIaTh, 4TO Ipad ¢ n BEpLUIMHAMM, BCE CTENIEHH KOTOPHIX paBHBI n-1, nosiHbIi? TOT e Bompoc A1t poCcToro
rpaga?

14. EcTb 71 CBS3b MEX/y CTEIIEHHOH I10CIIe10BaTENbHOCTHIO rpada 1 KOJIN4eCTBOM BEpIINH?

15. EcTb 71 CBSI3b MEX/ly CTEIIEHHOH IOCIIe10BaTENbHOCTHIO rpada 1 KonmdecTBoM pédep?

16. Byner nu cBsI3HBIM rpad, eciy B HEM CYIIECTBYET BEpIIMHA, COSTMHUMAs IyTEM, CO BCEMH OCTaIbHBIMU BEpPIIMHAMU?

17. KakuM COOTHOIIIEHHEM CBSI3aHbI CTENEHb BEPLIMHBI MoArpada u CTeNeHb TOH e BepIIMHEI B rpade?

18. MOKHO 1M yTBEP)KAATh, YTO B CBA3HOM KOMIIOHEHTE Ipada BCce BEPIINHBI UMEIOT Ty )K€ CTeNeHb, YTO U B caMoM Ipade?
19. MOXHO JTi yTBEPKIaTh, YTO. €CIIU CTEIICHN BCEX BEPIIHH MoArpada CoBIAJAIOT C UX )K€ CTEMeHAMU B Tpade, To moarpad
SIBJISIETCSL CBS3HON KOMITOHeHTOoM rpada? [IpaBuinbHbIM noarpadom?

20. MOHO JI1 YTBEpXK1aTh, YTO, €CJIM BCE BEPIIMHBI OCTOBHOT'O IojArpada UMEIOT Te ke CTeIeHH, 4To U B rpade, To noarpad
coBHagaer ¢ rpapom?




21. Beerna i B rpadye cyuiecTByeT MapiupyT Haubombiiei ;uHbl? [ens, Hanbomnpiei nHpI? 3aMKHYTBIH MapIpyT HauOOJIbIIeH
muiiHbI? 1uK1 HauOOoJIbIIeH JITHHBI?

22. Kak Ha3bIiBaeTcs rpad, B KOTOPOM CYIIECTBYET MAPIIPYT HAMOOJBIICH IITHHBI?

23. EauHCTBEHEH J1 OCTOB y rpada?

24. Kaxue rpadpl IMEIOT €JUHCTBEHHBIN OCTOB?

IIpumMepHBIe 3a1aHUS CaMOCTOATENLHBIX PA0OT:

ITo xuure [TonukanoBoii M.B. JIuckperHas MaTemaruka. (yaedHoe mocobue). — bapuayn: U3a-so Antl TIA. — 2010.

1. 3agaun o Teme «I'padbi».

2. 3agaun o teme «KoMOUHATOpHKaY.

IIpumepHsIe 3a1aHUS] KOHTPOJIBHBIX Pa0OT:

OxapakTepu30BaTh MPEIOKEHHBIN B3BEIICHHBIH rpad 1o miany

1). YucnoBsle xapakrepuctuku rpada G:

a) ( ' )_ Fpa(b)

b) cTeneHHas nociIea0BaTEeIbHOCTD,

€) MaKCUMaJbHasl JIJIMHA IIPOCTOM 1eTH (yKa3aThb 3Ty LIeIb)

d) MakcumanbpHas JUIMHA IPOCTOTO IUKIIA (YKa3aTh 3TOT LIMKI)

€) YUCIIO CBS3HBIX KOMIIOHEHT

f) xpomaTHyeckoe yucio (crenars NPaBUIIbHYIO BEPIINHHYIO PacKpacKy rpada)

2). Apyrue xapakrepuctuku rpada G:

a) IPOCTO# (MyJIbTH-, TICEBIO-),

b) mosHoOTA,

C) CBSI3HOCTb,

d) anmMKIMYHOCTD,

€) BitepoBOCTh (TOTY31IIepOBOCTh)(000CHOBATS),

f) raMHUIIBTOHOBOCTb,

g) TIaHAPHOCTH (M300pa3uTh H30MOP(HBIN TIOCKU# rpad),

3). Yka3zath B rpade (eciu nMeroTcs):

a) BHIepoB LUKII WX SHIEPOBY LElb,

b) raMUIIBTOHOB LUKJI WJIM TAMHJIBTOHOBY LI€Ib,

C) MaKCHMaJIbHYIO KIHKY,

d) ocToB HauMeHbIIETO (HAUOOJBIIETO Beca),

€) MpaBUJIbHBIN Tofipad) ¢ yKa3aHHBIMH BepiInHamu (a,b,c,d).

4). 3agath BRIOpAHHBIN TPABUIIBHBIN TOArpad pasHBIME CIIOCOOAMH.

IIpumepHsIe 3aJaHUs] HHIUBUIYAILHOM pabOTHL:

ITo yuebHo-MeToan4Yeckomy nocoduto [onukanosoit .B. Pexypcun u cymmsl. — bapnayn, 2014. — 50 c.

Tema 1. «JluckpeTHble (QYHKIUM.

1. 3amats rpaduuecku GpyHKIUIO, 3a1aHHYIO OIIICAaHUEM.

2. Beuuciuth 3HaueHus QyHKIMH, 3aJaHHOH (POPMYJIOH, a TakKe HalTH e€ BUJ IPH JIMHEHHOM MOICTAHOBKE apryMEHTa.

3. Haiitu 3 ciemyronyx 3a HaYaIbHBIMA YCIOBUSIMHU 3HAUEHHS PEKYPPEHTHO 3aaHHOHW (DYHKIINH.

4. 3anaTh QYHKIHIO pEKYPPEHTHBIM COOTHOLIEHHEM |-0T0 MOpsiaAKa

Tema 2. «Pexypcun»

1. ITo KOpHAM XapaKTEPUCTUYECKOTO ypaBHEHUs Hanucath obmee perienue JIOPY.

2. [IpoBepuTs, sBIsAIOTCS 1 JaHHble GyHKIUH pemenusmu JIOPY 3-ero nopsiaka.. Pemmts pexyppeHTHOE ypaBHEHUE

3. Haiitu o6mee pemenue JIHPY 1o kopHAM XapakTepUCTUUECKOTO YPABHEHUS M U3BECTHOMY YacTHOMY peleHuto. Halitu Buj
JIHPY.

4. a) Haittu wactroe pemenne JIHPY 1-oro mopsinka co crieruanbHOM MpaBoi 9acThIO, yIOBIETBOPSIIONIEE HAYalbHBIM YCIOBHSIM.
0) Haiiti wactaoe pemenne JIOPY 2-oro nopsiaka, yA0BIETBOPSIIOIIEee HAUYaIbHBIM YCIOBHSM.

Tema 3. «CymMbI»

1. Pacniucatb CyMMBbl, 3aJJaHHBIE YePE3 «CHUIMa»-0003HauCHHE, BHIIIMCHIBAs 3 MEPBBIX U 2 NOCNEIHUX cnaraeMbix. Caenarb
npeoOpa3oBaHUs HHICKCOB.

2. IIpeoOpa3zoBaTh CyMMBI, «OTIIEIUIAD» 1-0€, OCIeAHee claraeMble, pa30ouTh Ha 2 CyMMBI, B IEPBOIl N3 KOTOPBIX N CJIaraeMbIX, a BO
BTOPOI BCE OCTAJILHBIE.

3. BBIYHCIUTD CyMMBI, CBOJISI K U3BECTHBIM CYMMaM.

4. 3anucatb CyMMBI uepe3 «curman-o0o3HadeHue. BoIUUCIUTD CyMMBI, CBOZS UX K PEKYPPEHTHOMY ypPaBHEHUIO.

IIpumepHBbIe 3a1aHUS TPOBEPOUHOI pabOTHI:

1. ITo KOpHAM XapaKTEepUCTUUECKOTO ypaBHEHUs 3anucarh obuiee pemenue JIOPY.

2. Haiitu yactHoe pemienue JIOPY 2-oro nopsaka, y10BI€TBOPSIOIIEE HAYAIbHBIM yCIOBUAM.

Tema . «ByseBbl QyHKIHUNY

1.bynesa Gpynkuus f(x,y) 3anana Gpopmynoit. [IpeactaBuTh e€ B BUIe KOMIIO3UIUH OYJIEBBIX (DYHKIHUH, YKa3aTh II1aBHYIO GopMyty..
3anath e€ pasHeIMH criocobaMu: TabnuIel 3HaYeH!I, OCHOBHOH MpedHKCHON GopMyIToi, eAMHIYHBIM H HYJIEBHIM MHO)KECTBAMH,
JIBOMYHBIM KOJ0M, Tabmuueit Koy, 3agaTe ABOWCTBEHHYIO eif QYHKIMIO: eMMHAYHBIM MHOKECTBOM, TAONHUIICH 3HAUECHHH, OCHOBHOI
npedrKcHON GopMyIToi, TBOMYHBIM KOJ0M, Tabmuuei Kamu. I[IpoBepuTh paBHOCHIIBHOCTE (POPMYIL.

2. JInsa OyneBoit ¢pynkuuy, 3ananHoi Gpopmynoi, Haiitn e€ CAH®, CKH®, muorounen XKerankuna.

3. BBINOMHUTE OTIEpaly HaJl MHOKECTBAMH, MEPEi/Is K ONEpalisM HaJl UX JIBOMYHBIMH KOJIAMH.

4. BBINONHUTP Onepanuy Hajl OyJIeBbIMU (PYHKIMSIMH, IEPEHAs K OTEPALIUsIM Ha/l UX JBOMYHBIMH KOJAaMHU.

Bompocsr k 3auéry:




1. CriocoObI 3a1aHus UCKPETHBIX QYHKIMA. PexyppeHTHbIe cooTHOLICHUS. OCHOBHBIC PEKYPPEHTHBIC COOTHOIICHHSI:
apudMeTHIecKast U reoMeTprdecKas mporpeccuy, uncia GuboHaqyn.

2. Pexyppentnsie ypaBHenus. Pemenne PY. CtpykTypa pernenns TMHeHHOTO peKyppPEeHTHOTO YPaBHEHHUS.

3. JIuneitHoe oHOpOAHOE pekyppenTHoe ypaBHeHue (JIOPY) ¢ nocrosuubiME k03 dunpentamu. Ctpykrypa pemienus JIOPY u
JIHPY.

4. Cymwmsl. [IpeoGpazoBanus cymm. Kparusie cymmbl. HekoTopble MeTO bl CyMMHUPOBaHHUS.

5. OcHOBHbBIE KOMOWHATOPHBIE IIPHUHLIUIIBI.

6. OcHOBHBIE KOMOWHATOPHBIE KOHQUTYpauK: Pa3MeNIeHUs], IEPECTaHOBKH, COUETaHHs C TOBTOPEHUAMH U 0€3 TOBTOPEHHH. .
7. lonunomuanesHast popmyna. bunom Hetorona. Tpeyrosnpauk [Tackans.

8. I'padbr. Buabl. Crioco6sl 3amanus. [Toarpads.

9. 3anaua o Tpéx moMax U Tpéx konoauax. Pemenune. zomopdusm rpados.

10. 3amaua o keHHHrcOeprekux Mocrax. E€ perenue. DitepoBsl rpadpl.

11. 3apaua o kpyrocBeTHoOM nyTeniecTBeHHUKe. EE pemenue. 'aMuiIbTOHOBBI Tpadpbl.

12. 3apaua o kommuBospkEpe. [lonHblii rpad. B3semenHnslii rpad.

13. 3agada o ceaapbax. CoBepiieHHoe napocoueranue. [Ipumep. Teopema Xoina.

14. TeopeMsl 0 CTETICHIX BEPIINH: O CyMME CTEIICHEeH BEpIIMH, O YHCIe HeUETHBIX BEpIIMH B rpade, 0 YHCIOBOM
MIOCJIeIOBAaTENEHOCTH MPOCTOTO rpada.

15. Cesznocts. Kommonents! csiznoctu. Llenw, kst [Ipumepsr.

16. DiinepoBsl U MONMyditiepoBhl rpadbl. Kpurepun 3iiepoBOCTH U Oy 3UICPOBOCTH rpadbl.

17. TaMHIBTOHOBBI M MTOJIYTaMUJIBTOHOBBI rpadbl. HEKOTOpBIE TOCTAaTOUHBIE YCIOBHS TAMUJIBTOHOBOCTH Tpada.
18. T'unote3a yeThIpéXx Kpacok. [IpaBuiabHas BepIIMHHAS packpacka rpada. XpoMaTudeckoe Yuciio rpada.

19. Oprpadsl. CriocoOsI 3a1aHus.

20. OpnepeBss. Cetn.

21. OcroB HauMeHbIIero Beca. Anroput™m Kpackana..

22. Yknanku rpada. [Tnockue u mianapueie rpadsl. Teopema Diinepa o miockoM rpade.

23. k-monbusie rpadsl. ITonHbie aBymoabHbIE Tpadsl. Teopema Kénura.

24. CnocoObl 3a1aHus OYJIEBBIX QYHKIIHA.

25. PaBHOCWIBHBIE JIoTHYecKUe (hopMyIibl. PaBHOCHIBEHBIC TIpeoOpa3oBaHus GopMyJI.

26. KH® u JH®, CKH® u C/IHO®. Ilpusenenue Gpopmyn k KH® u CKH®., JH® u CJTHO.

27. MHuorouiens! JKeraikusa.

28. Tlonnas cucrema OyJeBbIX (YHKIHI.

5.4. Onenka pe3yabTaToOB oﬁyqel-mn B COOTBCTCTBUHU C HHAUKATOPAMH NOCTHKCHUSA KOMIIeTeHI M

HeynosnerBoputenbHO: HE TOCTUTHYT

Y nosnerBoputenbHO. IToporoBblil ypoBeHb: 3HaeT ()parMEHTapHO MOHATUS U OCHOBHBIE (haKThl AUCKPETHON MAaTEMaTUKH,
COCTaBJISIIOIUE TEOPETUUECKYIO U IIPAKTUUECKYI0 0a3y (hOpMHUPOBAHUS IIKOJBHOIO Kypca MaTEMAaTUKH, JOMOTHUTENBHBIX IPOrPaMM
110 MaTEMaTHKE; HE B IIOJIHOM Mepe CYLIHOCTh METOJ1a MOJEINPOBAHYS, SBJISIOLIEIOCS OCHOBOM IPUMEHEHUS MATEMATUKH K
HCCIIeIOBAHUIO PEaTbHBIX MPOIECCOB, B TOM YHCIIE U B 00TaCTH MaTeMaTHYECKOTO 00pa30BaHMs; BeIyIHe YTBEP)KICHUS Kypca,
obecreynBaroIie BO3MOKHOCTH €10 IPUIOKEHH K PELIEHUIO IPOOJIEM Pa3IMUHBIX Pa3eloB MaTEMAaTUKU U IPAKTHYECKUX 3aay;
HayYHBIE METOIbI, HCTIOIb3yeMbIe JUIS aHAIN3a TEOPETHIECKUX U NMPAKTHIECKUX MTPOOIIEM, TIO3BOISIOINX YCTAHABINBATh
3aKOHOMEPHOCTH BJICHUI U NPOILIECCOB B IIPEAMETHOM I10JI€ MaTEMATHUKA; CYLIHOCTb U IIPUEMBI UCTIOJIb30BaHUs U3y4aeMOro
MaTeMaTHYECKOT0 aIllapaTta B pa3IMuHbIX 00JAaCTIX 3HAHUH; CYLTHOCTh METOJIOB aHAJIN3a, CHHTE3a, AOCTparupoBaHus,
MOJIEIIUPOBAHUS, PAHULIBI UX IPUMEHEHU Ul UCCIIEI0BaHUS PEANIbHBIX MPOLIECCOB; HAYYHbIE METO/Ibl, UCIIOJIb3YEMBIE JUIs
aHAII3a TEOPETUUECKUX U MIPAKTUYECKUX IIPOOIIEeM, TTO3BOISIONINX YCTaHABINBATH 3aKOHOMEPHOCTH SBIICHHI H IIPOLIECCOB B
IIPEIMETHOM MOJIe MaTeMaTHKa; Hay9IHbIe METOIbI, HCIIOIb3yeMBIe TS aHAIN3a TEOPETHIECKHUX M IIPAKTHIECKUX IpobIieM B 001IacTn
MaTeMaTHYecKkoro oopasosaHus. [Ipy HemocpeACTBEHHOM PYKOBOJCTBE IIPEIOIaBaTeNs yMEET BECTH MOMCK HEOOX0JUMOH HayIHOI
nH(MOpMAanH, 0TOOP HEOOXOAUMBIX TEOPETHICCKUX MOOKEHHI UCKPETHOW MaTeMaTHKH AT CO3IaHUS (ParMeHTOB YPOKOB,
yueOHBIX IPOTPaMM /ISl SJIEKTUBHBIX MaTEMaTHUECKUX KypCOB U KPY>KKOBBIX 3aHATHIH 110 MaTeMaTUKe; IPUMEHITh METO/bI aHAIN3a,
CHHTE3a, a0CTparupoBaHusl; MOJCIHUPOBAHMS JUIsl HCCIIEIOBAHNS IPOOIEM MaTeMAaTHIECKOr0 00pa30BaHUs; IPUMEHATh METO.
Hay4YHOTO MCCIIEAOBAHUS IJIs aHATIN3a Y4eOHOH NeITeIbHOCTH 00y4alomuXCsl; HCTIOIb30BaTh MMOHATHS U BEAYILIHE YTBEPKACHNSA
JUCKPETHOM MaTeMaTHKHU B IIpoLiecce 00OCHOBAHUS YTBEPKICHUH U peLIEHHH KOHKPETHBIX 3a/1a4; IPUMEHATh HAyUHbIE METOJIbI JUIs
aHau3a POOJIEMHBIX CUTYali, BbIABICHHIO 3aKOHOMEPHOCTEH; IPUMEHSTh METOIbl aHAJIN3a, CUHTE3a, A0CTparupoBaHusl.
MOJEIMPOBAHUS IJIs1 UCCIEAOBAHUS IPOOJIEM MaTeMaTHYeCKOro oOpa3oBaHusl. BiaseeT orpaHuueHHBIM HA0OPOM UCIIOIb30BAHUS
METOJI0B HAyYHOT'O UCCIIEA0BAHYS AJIsl aHAIN3a MATEMATUUECKOIl IeATeIbHOCTH 00yYaloIUXCs AESTENbHOCTU B 00J1aCTH
MaTeMaTHYECKOro 00pa30BaHus; IpIeMaMH IOUCKa HYKHOH MaTeMaTH4ecKoi nH(opMaIiy 11 HOCTPOSHUS JOKa3aTeNbCTB
YTBEPXKICHUH U 000CHOBAHUS CBOUX YMO3aKIIOUEHHH; IpHeMaMy BbIOOpa Hanbonee paoHaIbHEIX METOJOB JI0KA3aTeNbCTBa
TEOPETUYECKUX MOJI0XKEHUH U pelleHrs MaTeMaTUYECKUX U IIPUKIAaHbIX 33/1a4; TPUEMaMU BbICTPauBaHUs JIOTUKU
MOCJIE/I0BATENbHOTO U3JI0KEHNS MATEMaTHYECKOr0 MaTepyaa; NpueMaMu BbICTPAUBaHUS LIEIOYKU apryMEHTHPOBaHHbIX
YMO3aKIOUeHUH 111 000CHOBAHUS YTBEPHKJICHUM U pellleHs MaTeMaTUYeCKUX 3aay; IpUeMaMy aHanu3a 0a30BbIX HAyYHO-
TEOPETUYECKHUE IIOAX0A0B K CYLIIHOCTH, 3aKOHOMEPHOCTSIM, IPUHIUIAM 1 OCOOEHHOCTSAM U3y4YaeMbIX SIBICHUII U IIPOLIECCOB B
IIPEeAMETHOM 001aCTU «MaTEMATHUKaY.

Xopoo. ba3oBblif ypoBeHb: 3Ha€T OCHOBHBIE TIOHATHS M OCHOBHBIE (DaKThI AUCKPETHONH MaTEeMaTHKH, COCTABIISAIOIINE
TEOPETHYECKYIO M IPaKTUIECKyIo 6a3y GOpMHPOBaHNUS HIKOJIBLHOTO Kypca MaTeMaTHKHU, AOTOIHUTEIBHBIX IPOIPaMM I10
MaTeMaTHKe; CYyLIIHOCTb METO/1a MOAEIUPOBaHMUS, SIBJIAIOIIETOCS OCHOBOW IPUMEHEHHs MaTEMaTHKU K UCCIIEJOBAHUIO PEAJIbHBIX
HPOIIECCOB, B TOM YHCIIE U B 001aCTH MaTEMAaTHIECKOT0 00pa30BaHus; BEAyIHe YTBEP:KACHHUS Kypca, 00ecliednBaoIne
BO3MOKHOCTH €0 NPUJIOKEHHS K PEILICHUIO IPOOJIeM Pa3IUYHbIX Pa3eI0B MaTEMATUKU U IPAKTUYECKUX 3a]a4; HAYy4YHbIE METO/IBI,
UCIIOJIb3yEMBbIE /ISl aHAJIN3a TEOPETHUECKUX U IPAKTUUECKUX IPOOIIEM, TO3BOJIIOIUX YCTaHABIMBATh 3aKOHOMEPHOCTY SBJICHUN U




MPOIIECCOB B MPEIMETHOM I10JI€ MaTeMaTHKa; CYLTHOCTb U IPUEMBI UCIIOJIb30BaHUS N3y4yaeMOro MaTeMaTHYECKOr o anmnapara B
Pa3IMYHBIX 00JIACTSAX 3HAHUI; CYIIHOCTD METOJIOB aHaJIN3a, CHHTE3a, a0CTParupoBaHHs, MOJIETUPOBAHNUS, TPAHHUIIBI MX TPUMEHEHHUS
JUISL HCCTIEJOBAHUS peaIbHBIX IIPOIIECCOB; HAYYHBIE METO/IBI, HCTIONIb3YEMbIe IS aHAIN3a TEOPETHIECKUX M MPAKTUUECKUX MPOOIIeM,
MO3BOJIAOLINX YCTaHABINBATh 3aKOHOMEPHOCTH ABJICHUH U IPOILIECCOB B IIPEIMETHOM I10JIe MaTeMaTHKa; HayIHbIe METO/BbI,
UCIIOJIb3YyEMBIE JJISl aHAIN3a TEOPETHUECKUX M MPAaKTHUECKUX Npo0ieM B 00JacTH MaTeMaTHYECKOro 00pa3oBaHusl. YMeeT BECTH
MOUCK HE0OX0AMMOH Hay4HOU HH(OpMaIHH, 0TOOP HEOOXOAMMBIX TEOPETUYECKUX MOJI0KEHUI JUCKPETHOW MaTeMaTHKH IS
co3zaHus (parMeHTOB YPOKOB, YUEOHBIX IIPOrPaMM JJIS 3JIEKTUBHBIX MATEMaTHYECKHX KYPCOB M KPYKKOBBIX 3aHATHH 110
MaTeMaTHKe; IPUMEHSATh METOJIbl aHAM3a, CHHTEe3a, ADCTParupoBaHus; MOAEIUPOBAHIS IS HCCIESIOBaHUS IPoOIeM
MaTeMaTHYECKOT0 00Pa30BaHus; IPUMEHATh METO HaAyYHOTO HCCIIeIOBAHMS IS aHAIN3a y4eOHOM AeATeIbHOCTH 00y JarOIIXCS;
UCIIOIb30BATh MMOHATHS U BeIyIIHE YTBEPKICHUS TUCKPETHON MaTeMaTHKU B Ipoliecce 000CHOBAHUS YTBEPKICHUH U PELIEHHN
KOHKPETHBIX 3a1a4; MPUMEHTh Hay4YHbIe METOABI AJISI aHAIN3a IPOOIEMHBIX CUTYAalNid, BEISIBICHHIO 3aKOHOMEPHOCTEH; IPUMEHSTh
METO/Ibl aHAJIN3a, CHHTE3a, a0CTParupoBaHus. MOJEIUPOBAHUS JIJIs UCCIIEI0BAHMUS IIPOOIJIEM MAaTEMAaTHUECKOT0 00pa30BaHusl.
Brnazseer noctarouHsIM HAOOPOM HCIOJIB30BAaHHUS METO/I0OB HAYYHOT'O HCCIIC0BAHUS JJIsl aHAJIN3a MaTEMAaTHIECKON AeATEIbHOCTH
o0yyaromuxcs 1esTeJIbHOCTH B 00JIACTH MaTEMaTHYECKOro 00pa30BaHus; MPHEMaMH [TOUCKa HYKHOM MaTeMaTHYecKoi nHGOpMaLuu
JUIsl IOCTPOGHUS JOKA3aTeNILCTB YTBEP)KACHUH 1 000CHOBaHHSI CBOMX YMO3aKJIIOUEHHH; IpUeMaMu BbIOOpa Hanbosee
palMOHAIbHBIX METO/IOB J10Ka3aTeIbCTBA TEOPETHUECKUX MTOJIOKEHNH U PEIIeHUs] MaTeMaTHUeCKUX U MIPUKIIAIHBIX 3a]a4; IpHeMaMu
BBICTPAaUBaHMs JIOTUKHU I1OCIIEI0BATEIBHOTO U3JI0KEHHSI MaTEMaTHYECKOI0 MaTepualla; IpueMaMu BHICTPaUBaHUs LIEOYKH
apryMEHTHPOBAaHHBIX YMO3AKIIOUSHHUH 1151 000CHOBAHUS YTBEPXKICHUH U PELICHHS MaTeMAaTHIECKHUX 3aJ1a4; IpUeMaMH1 aHalln3a
6a30BbIX HAYYHO-TEOPETUUECKUE ITOIXOJOB K CYIIHOCTH, 3aKOHOMEPHOCTSIM, IIPUHLIUNAM U OCOOEHHOCTSIM U3Y4aeMbIX SBICHUH U
IPOLECCOB B IPEAMETHON 001aCTH «MaTeMaTHKa.

OT1imuHO. BricOKHId YPOBEHb: 3HAET MMOHATHUS U OCHOBHBIC (haKThl TUCKPETHON MaTeMaTHKH, COCTABIISIONINE TEOPETUYECKYIO U
IpaKTU4ECcKyIo 0a3y (GOpMHPOBaHUS HIKOJIBHOTO Kypca MaTeMaTHUKH, JONOJHUTEIbHBIX IPOrpaMM 110 MaTeMAaTHKe; CYIIHOCTh
METO/]a MOJICTUPOBAHUS, SBIISIOIIETOCS OCHOBOM MPUMEHEHNSI MATEMAaTHKHU K HCCIICOBAaHUIO PEaIbHBIX MIPOIIECCOB, B TOM YHCIE U B
o0JlacTH MaTeMaTHIeckoro 00pa3oBaHus; BEAyIIHe YTBEPKACHHS Kypca, 00eCIIedNBaIONIIe BO3MOXHOCTH €0 MPHIOKEHHS K
peLIeHHIo TPOOIeM pa3IMYHBIX Pa3IeNoB MATEMAaTHKH M IPAKTHIECKHX 3aa4; HayIHbIE METO/IBI, HCTIONb3YeMBbIe [T aHAITN3a
TEOPETHYECKUX M MPAKTUUECKUX MPOOIIeM, TIO3BOJITIOIIIX YCTaHABINBATH 3aKOHOMEPHOCTH SBJICHHH M MPOLIECCOB B IIPEAMETHOM
I0JIe MAaTeMaTuKa; CYIHOCTb ¥ IPUEMBI HCIOJIb30BaHUS H3y4aeMOTr0 MaTeMaTHIECKOr0 allapaTa B pa3IMuHbIX 001acTIX 3HaHU;
CYIIHOCTb METOJIOB aHAIU3a, CHHTE3a, a0CTParupOBaHUs, MOJICIMPOBAHNUS, TPAHULIBI UX IPUMEHEHHUS JUI UCCIIEI0BAHUS PealbHbIX
IPOLIECCOB; HAyYHbIE METOABI, HCIOJIb3yEMbIE JUIS aHATIM3a TEOPETUUECKUX U MPAKTUYECKUX NPO0IeM, O3BOJIIOMINX
YCTaHaBJIMBATh 3aKOHOMEPHOCTH SBJIEHUI U MPOLIECCOB B IIPEIMETHOM TI0JI€ MaTeMaTHKa; Hay4IHbIE METO/IbI, HCIIOJIb3yEMbIE JIIs
aHaIN3a TEOPETHIECKUX M MPAKTHIECKHX MPoOIIeM B 00JIaCTH MaTeMaTHIECKOTO 00pa3oBaHHs. Y MeeT BECTH ITOUCK HEOOXOANMO¥t
Hay4HOH HHpOpMauH, 0TOOP HEOOXOTUMBIX TEOPETHIECKHUX MOJ0KEHUH JUCKPETHOH MaTeMaTHKH JUTs CO3/1aHMs (pparMeHToB
YPOKOB, Y4EOHBIX MPOTPaMM JUTS SJIEKTHBHBIX MaTeMaTHIECKUX KYPCOB U KPY)KKOBBIX 3aHATHH [0 MaTeMaTHKE; IIPUMEHSTh METOIBI
aHa/ln3a, CUHTE3a, a0CTparupoBaHUsl; MOJICTUPOBAHHUS JUIS UCCIIEIOBAHUS IPOOIEM MAaTEMaTHUECKOT0 00pa30BaHuUs; IPUMEHSATD
METO]] Hay4HOI'O MCCIIEJOBAHUS VIS aHAIM3a y4eOHON NesATeNbHOCTH 00yUaronuXcsl; UCI0JIb30BaTh OHITHS U BeLyIIne
YTBEPXKICHHUS TUCKPETHON MAaTEMAaTHKH B MpoIiecce 000CHOBAHUS YTBEPKICHHI M PEIICHUH KOHKPETHBIX 3a/1a4; IPUMEHSTh
Hay4HbIe METO/bI IS aHATIM3a IPOOIEMHBIX CUTYalUi, BBIBICHUIO 3aKOHOMEPHOCTEH; IPUMEHSITh METOIbI aHAIN3A, CUHTE3a,
abcTparupoBaHus. MOAEIUPOBAHHS IS MCCIIEAOBAHIS IPOOJIeM MaTeMaTHIeCKoro oOpa3oBaHus. Brageer KOMIIEKCOM METOIUK
HAYYHOTO MCCIIEJIOBAHUS [UISl aHAIIM3a MaTeMaTHIECKON IesITEIbHOCTH 00yYaloMuUXCsl eITeTbHOCTH B 00JaCTH MaTEMaTHIECKOTO
00pa3oBaHMs; MPUEMOB MTOUCKA HY)KHON MaTeMaTHuecKoi HHYOPMAaLUH TS IOCTPOCHUSI JOKA3aTeNIbCTB YTBEPIKACHUHN 1
000CHOBaHUS CBOMX YMO3aKJIIOUEHUH; IPUEMOB BbIOOpa HanbosIee pallioHaIbHBIX METOJIOB JI0KA3aTeNbCTBA TEOPETUUESCKUX
TMOJIOXKEHUH U pelIeHHs] MAaTeMAaTHYECKUX M PUKJIaJHBIX 33/1a4; IPUEMOB BBICTPAWBAHUS JIOTUKHU TTOCIIEI0BATEIBHOTO U3JI0XKEHUS
MaTeMaTH4YEeCKOTr0 MaTepuala; MPUEeMOB BBICTPaWBaHUS LIETIOYKH apTyMEHTUPOBAHHBIX YMO3AKIFOUEHHH /17151 000CHOBaHUS
YTBEPXKJICHUH U pelIeHNs MaTeMaTUIeCKHX 3aJ]ad; IPUEMOB aHann3a 0a30BbIX HAYYHO-TEOPETHUECKUE OAXO0A0B K CYIIHOCTH,
3aKOHOMEPHOCTSIM, IPUHIIUIIAM U 0COOEHHOCTAM H3Y4aeMbIX SBJICHUH U IPOLIECCOB B MPEIMETHOM 001aCTH «MaTeMaTHKa

6. YYHEBHO-METOAUYECKOE 1 TH®OPMAINIMOHHOE OBECIIEYEHUE JUCHUIIIMHBI (MOAYJIST)

6.1. Pexomenayemas qutepatypa

6.1.1. OcHoBHas1 IUTEepaTypa

ABTOpBI, COCTaBUTEIH Wznanue OK3.
JI1.1 | }O. II. IlleBeneB JIMCcKpeTHast MaTeMaTHKa: y4eOHOe MocoOue [is CTYICHTOB [TEXHUYECKUX 50
cneuuansHocteii] ByzoB — CII6. : JIans, 2008

JI1.2 | W. B. [onukaHoga ; JuckpeTHas marematuka: yueoHoe nocooue — bapuayn : Antl'T1Y, 2020 — URL: 9999

Aunrraiickuit https://library.altspu.ru/dc/pdf/polikanova.pdf

rocyJlapCTBEHHbIHN

MeAarorn4ecKui

YVHUBEPCHTET

6.1.2. lonoHUTEbHAS JIUTEpaTypa

ABTOpBI, COCTaBUTEIH Wznanue OK3.

JI2.1 | H. II. Penpkun JIMCcKpeTHasi MaTeMaTHKa: Kypc JICKLUH [T CTYACHTOB-MEXaHHUKOB : yueOHOe mocodue 74
Juist cryieHToB By30B — CII6. : Jlans, 2006




ABTODBI, COCTaBUTEIHN Uznanue DK3.
JI2.2 | T.C.Cobonera, A. B. | JluckpeTHas MmaremaTuka: yueOHHK JUIs CTYACHTOB By30B — M. : Akanemus, 2006 20
UeukuH ; mof pen. A.
B. Yeukuna
JI2.3 | 1. B. IlonukaHoBa ; JuckpeTHas MaTeMaTtuka: yuebHoe nocooue — bapnayn : AntI'TIA, 2010 34
Anraiickas
rOCyAapCTBEHHAS
neJaroruiecKast
aKasieMus
J12.4 | W. B. ITonukanosa 3amaHus 10 IMCKPETHON MaTeMaTHKe: Y4eOHO-METOIMUECKOE TIOCOOHE [IIs CTYICHTOB 24
W mpenoiaBareneil HU3nKo-MaTeMaTHueckuX (haKyIbTeTOB Mearornueckux By30B] —
Bapnayu, 2011
JI2.5 | Anraiickas JluckpeTHas MaTeMaTuka: yueOHO-MeTommuIeckoe nocooue — bapnayi, 2013 — URL: 9999
TOCYAapCTBEHHAS https://library.altspu.ru/ac/chebotarev.pdf
HeJaroruaecKast
akagemus ; cocT. C. B.
UeboTapén

6.3.1 Ilepevyens NporpaMMHOro oGecnedeHnst

6.3.1.1 | ITaket Microsoft Office

6.3.1.2 | ITaker LibreOffice

6.3.1.3 | [Taker OpenOffice.org

6.3.1.4 | OnepanonHas cucrema cemeiictea Windows

6.3.1.5 | UuTepHer Opaysep

6.3.1.6 | [IporpamMma Jutst IpOCMOTpa AJIEKTPOHHBIX TOKYMeHTOB (opmaTta pdf, djvu

6.3.2 Ilepevyenb MHGPOPMAIUOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1 | MDB. MexBy30BcKas 3JeKTpoHHas 6ubanoTexa / HoBocuOupckuii rocy1apcTBEHHbIH MeJarorndecKuii yHUBEpCUTET

6.3.2.2 | MexperuoHaibHasi aHaTUTHIECKasi pOCIIUCH CTaTel : MOUCK cTaTei B poccuiickoil nepuoauxke (MAPC) / APBMKOH

6.3.2.3 | DnexrponHas 6ubnmmoreka HIIB / Anraiickuii rocy1apCTBEHHBIH Me1arornueckuii yaupepcuteT, HayuHo-neqarorndeckas

OubIMoTEKa

6.3.2.4 | 'apanT: nHGOpMAIIMOHHOEC-TIPABOBOE 00ECIICUCHUE

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCITUITJIMHBI (MOY JIST)

7.1 | O6opynoBanHble yueOHbIE ayAUTOPUH, B TOM UHCIIE C UCIIOIb30BAHUEM MYJIbTUMEIUHHBIX KOMIIJIEKTOB, TOJKII0YEHHEM K

cetu «/HTepHET» U TOCTYIIOM B 3JIEKTPOHHYIO HHPOPMAMOHHO-00pa30BaTeIbHYIO cpely Y HUBEPCUTETA.

7.2 | Aynuropun it caMOCTOSITEIbHOM pabOoTHI ¢ MOAKIIOYEeHHEM K ceTH «IHTepHeT» M HOCTYIIOM B 3JIEKTPOHHYIO
MH(POPMAaIIOHHO-00pa30BaTENILHYIO Cpealy Y HUBEpCHTETA.

8. METOAUYECKHUE YKA3AHUA JJIA OBYYAIOIIUXCS IO OCBOEHUIO JTUCHHUIIIMHBI (MOY JIST)

Bech J1eKIMOHHBIN Kypc pa30UT Ha TEMBI B COOTBETCTBHU C YIeOHOH mporpammoii. OCHOBHas LIeNb Kypca — (OpMUpPOBaHKE
npodeccuoHaIbHONH KOMIETEHIMN Oy yIero yauTesst MaTeMaTHKU 1 HHGopMaTHky. ClienualbHbIMU LEJIMH Kypea «JlucKkpeTHas
MaTeMaTHKay SIBIISIOTCS: pa3BUTHE TEOPETUUECKO 6a3bl U MPAKTUIECKUX HAaBBIKOB pabOTHI C AJITOPUTMAMHU.

Buns! yueOHOI paboThL: 1) TeopeTnueckas IOATOTOBKA, KOTOPas IPEACTaBIeHa BOIIPOCAMH MCTOPHH, YBOMIOLMN NIPEAMETA
«/luckpeTHas MareMaTukay, OCHOB CIIEUAIbHBIX TEOPETUUECKUX 3HAHUH: KPUTHYECKOE OCMBICIICHHE TEOPETHYECKOT0 MaTepuaa ¢
MO3ULUI COBPEMEHHON HayKH; COCTABJICHNE KOHCIIEKTA JICKIIMH [0 TEOPHUHU aJTOPUTMOB; CAMOCTOATENbHAs paboTa ¢ IMTepaTypoii;
2) mpakTU4ecKast oAroToBKa, KOTOpast MPEeCTaBlIeHa B IUIaHaX MPAKTHYECKUX 3aHATHI U CEMUHAPOB MPAKTHUYECKUMHU 33JaHUSAMH U
yYHpaXHEHUAMU: POPMUPOBAHKE TEXHUKU paOOTHI C TUIIOBBIMH 3a/ja4aMy; Pa3BUTHE TEOPETUIECKUX 3HAHUN U MPAKTUYECKUX
HaBBHIKOB CTYAEHTOB.

Metoandeckue pexoMeHaanuu s ooy4datonuxcs (¢ OB3)

To crierua bHBIME YCITOBUSMHE JJISI IOTyYeHHUS] 00pa30BaHust 00YYAIONMMHUCS C OTPAHUIEHHBIMH BO3MOKHOCTSMHE 37I0POBbS
TMOHUMAFOTCS YCIOBHSI 00YYEHMsI, BOCITUTAHUS U PA3BUTHSI, BKIIIOYAIOIINE B Ce0sI HCIONBb30BaHUE CIIEIIHATBHBIX 00Pa30BaTEIbHBIX
MIPOrpaMM M METOJIOB OOYUESHHUS U BOCIIUTAHHUS, CTICHUATBHBIX y4eOHUKOB, YISOHBIX TOCOOUH U TUIAKTHIECKUX MaTEPHAIIOB,
CIeHAaTbHBIX TEXHUUECKUX CPENICTB 00YUSHNS KOJUIEKTHBHOTO M MHAWBUIYaTEHOTO MOIB30BaHusL. [locTpoeHe 00pa3oBaTelbHOro
poliecca OPUSHTHPOBAHO HA yYeT MHAWBHIYAIBHBIX BO3PACTHBIX, IICHXO(DU3MIECKUX OCOOCHHOCTEH 00yUYarOIMXCsl, B YACTHOCTH
IPEIIOIAaraeTCsi BO3MOXKHOCTh Pa3pabOTKH MHIMBUILYAIBHBIX YICOHBIX [UIAHOB. Peanu3anust HHAWBHIYaJIbHbIX YUeOHBIX ITAHOB
COIPOBOXKAACTCS OICPIKKOI ThIOTOpa (POAUTENsI, B3SIBIIETO HA ce0st THIOTOPCKUE (DYHKLHHU B IpoLiecce 00ydeHus, BOJIOHTEPA).

Oo6yuaromuecs ¢ OB3, kak 1 Bce ocTalIbHBIE CTYAEHTHI, MOTYT 00y4YaThCsl 0 HHANBUIYAILHOMY Y4eOHOMY IJIaHY B yCTaHOBJICHHbIE

CPOKH C y4eTOM MHANBHIYAIBHBIX OCOOCHHOCTEH U CIIELMAIBLHBIX 00Pa30BaTENbHBIX TOTPEOHOCTEH KOHKPETHOTO 00ydarommerocs.
IIpu cocraBneHnH MHAUBHIYaTbHOTO rpaduka oOyueHus ais aun ¢ OB3 BO3MOXKHBI pa3IMyHbIe BAPHAHTHI IIPOBEIACHUS 3aHATHI:
MIPOBE/ICHNE WHINBUAYAIBHBIX WM TPYIIIOBBIX 3aHATHH C LIEIbIO YCTPAHEHHS CIIOKHOCTEH B YCBOCHUH




JIEKIHOHHOTO MaTepHana, MOATOTOBKE K CEMHHAPCKHUM 3aHATHSM, BBIIOJIHEHHUIO 3aJaHUI TI0 CaMOCTOATENbHOM padore. s jui ¢
OB3, o ux npocs6e, MOTYT OBITH aJaNTHPOBAHBI KaK CaMH 3aJaHus, Tak U HOPMBI UX BBIIOJHEHNS. BrimonHenue noa
PYKOBOJICTBOM IIpeTIoaBaTelsi ”HAUBUAYAJIbHOTO IPOEKTHOTO 33aaHus, IO3BOJISIOIIETO COUYETaTh TEOPETHIECKHE 3HAHUS U
NPaKTUYECKHe HaBBIKU; TPUMEHEHNE MYJIbTUMEANIHBIX TEXHOJIOTHH B POLiecCe 03HAKOMUTENBHBIX JISKIIMH U CEMHUHAPCKHX
3aHATHH, YTO MO3BOJIAET SKOHOMHTD BPEMS, 3aTpaylBaeMoe Ha U3JI0KEHHE HEOOX0IMMOT0 MaTepHalla U YBEIUYHUTh €r0 00bEM.
Jiist ocymiecTBIIeHUs IPOLelyp TEKYIEro KOHTPOJIsS yCIIeBaeMOCTH M IPOMEXKYTOYHOH aTTeCTalluu MPEroiaBaTell, B COOTBETCTBUI
C MOTPEOHOCTSIMH CTYACHTA, OTMEUEHHBIMH B aHKETE, U PEKOMEHAAIUSIMH CIIELUATUCTOB J1ePEKTOIOTHIECKOr0 IpOQHIIs,
pa3pabateiBaeT (GOHIIBI OLIEHOYHBIX CPEACTB, aJaNTHPOBAaHHBIE IS JIUL[ ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMH 310POBBS 1
MIO3BOJISIOIINE OLIEHUTH JOCTIKEHIE HMH 3aIUIAHNPOBAHHBIX B OCHOBHOHM 00pa30BaTeIbHON IPOTpaMMe pe3yIbTaToB 00yUIeH s 1
YPOBEHb CPOPMUPOBAHHOCTH BCEX KOMIIETEHIINH, 3asBJIICHHBIX B 00pa3oBaTelibHOM nporpamme. Dopma npoBeneHus TeKye
aTTecTanuy 1 cTyAeHToB ¢ OB3 ycranaBnuBaeTcs ¢ y4eTOM HHIMBHIYAIBHBIX MICUXO(MH3UIECKUX 0COOEHHOCTEN (YCTHO,
MUCbMEHHO Ha Oymare, HIMCbMEHHO Ha KOMITbIOTepe, B popMe TecTUpoBaHus U T.11.). Jluriam ¢ OB3 mMoxkeT OBbITh IpeocTaBieHO
JIOTIOJTHUTEJIEHOE BPEMS JUIS OJrOTOBKH K OTBETY Ha SK3aMeHE, BBIIIOJHEHUS 3a/IaHHs JJIs1 CaMOCTOATEILHON paboThI.

IIpu HEOOXOJUMOCTH CTY/AEHT C OIPAaHUYEHHBIMHI BO3MOXXHOCTSIMH 3/10POBbsI [10JIa€T MUCbMEHHOE 3asBJICHUE O CO3aHUM ISl HETO
CHEIUAIBHBIX YCIOBUH B Y4eOHO-METOJUUECKOE YIPaBICHHE Y HUBEPCUTETA C MPUJIOKEHUEM KOIHH JOKYMEHTOB,
MOATBEPKAAIOIINX CTaTyC MHBawaa wium juna ¢ OB3.
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