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IIporpammy cocraBun(u):

xghmn, doyenm, I[loruxanoea Hpuna Buxmoposna

Pabouas mporpamMma JUCIUTUTAHBI

JuckpeTHbie Moaean B MH(popMaTuke

paspaborana Ha ocHoBanuu PI'OC BO - GakanaBpuaT 1Mo HampaieHuo moarotosku 44.03.05 Ilexarorndeckoe
oOpazoBanue (¢ IBYMs IPOGIIIMH OATOTOBKH) (TTprka3 MunoOprayku Poccnn ot 22.02.2018 1. Ne 125)

cocTaBJIeHa Ha ocHOBaHMH ydeOHoTO 1tana 44.03.05 Ilemarormgaeckoe obpasoBanue (¢ AByMs MPOQHIIMU
noArotoBkn) (YpoBeHs: OakanaBpHat; KBaau(ukarms: 6akanasp), yreepxaeHHoro YuéusiM coerom @I'BOY BO
«AntI'TIY» ot 24.04.2023, nporokos Ne 9.

Pabouas mporpamma ogoOpeHa Ha 3acefaHUHU Kadeapsl
MareMaTHKH 1 METOAMKH 00y4eHHs] MaTeMaTHKe

[Tporokon Ne 6 ot 31.01.2023 20:00:00 .
Cpoxk peiictus mporpammsl: 2023-2028 yu.r.
3aB. xadenpoit bopucenko Oxcana BukroposHa

Pacnpe)le.ne}me YacoB JUCHUILIMHGI 110 ceMecTpaM

Cemectp
(<Kypc>.<Cemectp 7 4.1)
Ha Kypce>) Hroro
Henens 12,7
Bun 3ansauii vII | PII | VI PIT

Jlexnun 24 (24 (24 (24
ITpakTuyeckue 24 124 |24 |24
Konrponn 4 4 4 4
CaMOCTOSTENbHON
paboTsI
HWroro ayn. 48 |48 |48 (48
Konrakthas pabota |52 |52 (52 (52
Cam. pabota 29 129 129 |29
Yacel Ha KOHTPOJIb 27 |27 |27 |27
Hrtoro 108 [ 108 | 108 | 108




1.1. LIEJIM OCBOEHMUS AUCLIAIIIMHBI (MOAYJIST)

1.1.1 | pa3BuTHe y Oymyriero 6akanxaBpa MIMPOKOTO B3IJIsIIa HA MATEMATHKY U BOOPY)KEHHUE €r0 KOHKPETHHIMH 3HAHUSIMH,
JIATONIAMHU €My BO3MOYKHOCTB BBITIOJHSTH IPO(QECCHOHATBHBIC 32/Ia4H, Pa3BUTHE JJOTHIECKOTO U allTOPUTMHIECKOTO
MBIILIJICHUS

1.2. 3AJJAYHA OCBOEHMSI JUCIUILIMHBI (MOIYJIST)

1.2.1 | 03HaKOMJIEHHE C METOAaMU AUCKPETHONH MaTeMaTHKU JJIsl pellleHHs IPUKIaIHbIX 3a1a4;

1.2.2 | hopMupoBaHNE HABEIKOB MOACINPOBAHHUS PEANBHBIX 0OBEKTOB U ITPOIIECCOB C MCIIOJIF30BAHIEM MAaTEMaTHIECKOTO
anrmapara JUCKPETHOM MaTeMaTUKH

2. MECTO JUCIAIIVIMHBI MOAYJIsI) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOT'PAMMBI

[uxxa (paszaen) OIT: | K.M.07

2.1 | TpeGoBaHus K nNpeJIBapUTeIbHOI NOATOTOBKE 00y4alo1erocs:

2.1.1 | BBozHBIi Kypc MaTeMaTUKu

2.2 | JncuuminHbl (MOIYJIH) H MPAKTHKH, JUIsI KOTOPHIX 0CBOEHHE JAHHON TUCHUIUITHHBI (MOIYJIsl) HEOOX0MHMMO KaK
npeanecTByomee:

2.2.1 HpOI/ISBO,Z[CTBCHHaﬂ IMpaKTUKa: neaarornyeckas rnpakTuKa

2.2.2 | Teopus BepoATHOCTEH, MaTEMaTHUYECKasi CTATUCTUKA M TEOPHS CIIydalHBIX IPOIECCOB

2.2.3 | OCHOBBI HCKYCCTBEHHOTO MHTEIIJICKTA

2.2.4 | Maremarudeckoe U MMUTALIUOHHOE MOJIEINPOBAHUE

2.2.5 | MaremaTiieckoe MOJEIMPOBAHNE CIIOKHBIX CHCTEM

3. KOMIIETEHLIMY OB YYAIOILLET OCSl, POPMHUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCLUATLIMHBI
(MOJYJIST)

IIK-1.1: 3HaeT CTPYKTYpPY, COCTAB H JUAAKTHYECKHe eANHUIIbI IPeIMeTHOI 00J1acTH (MpenogaBaeMoro npeamera).

IIK-1.2: YMeeT ocyliecTBJIATL OTOOP Y4eOHOro cofep:KaHHMsl NI €ro peaju3allMil B Pa3JIMYHbIX (opMax o0yueHUS
coorBeTcTBMH ¢ TpedoBanussmu ®I'OC 0O0.

B pe3ysibTare ocBOeHUsI AMCUMIJIMHBI (MOYJIs1) 00y4aIOUIUICS H0KEH

3.1 |3narn:

3.1.1 | HOHATHS K OCHOBHBIC d)aKTLI ,E(I/ICerTHOfI MaTeMaTUuKH, COCTABIAOIINEC TCOPECTUYCCKYIO U IPAKTHUYECCKYIO

3.1.2 | 6a3y popMupOBaHUS MIKOJIFHOTO Kypca MaTeMaTHKH, JOTIOJHUTEIBHBIX IPOTPaMM 10 MaTEMATHKE; CYIITHOCTh METO/a
MOJCINPOBaHUs, SABJIAIOMICTOCA OCHOBOM MPUMEHCHUA MAaTEMATUKU K UCCICA0BAHNUIO PEAJIbHBIX IIPOLIECCOB, B TOM YHCIIC
U B 00J1aCTH MaTeMaTH4ECKOro 0Opa30BaHus; BEAyIIUE YTBEPKICHHS Kypca, 00ecIIeYHBaOIIIe BO3MOXKHOCTHU €ro
TIPUIIOXKCHUA K PEHICHUTO npo6neM Ppa3IMYHBIX pa3aciIOB MATCMATUKU U MTPAKTUYCCKUX 3a0a4; HAYYHbIC MCTOBI,
HCTIOJB3YEMBIC JUIS aHaJIn3a TCOPCTUUCCKUX U MPAKTUICCKUX HpOGHCM, TIO3BOJIAIOIIUX YCTAHABJINBATH 3aKOHOMEPHOCTH
SIBJICHUH ¥ IPOLIECCOB B IIPEIMETHOM I10JI€ MaTEMaTHKA; CYLIIHOCTb U IIPUEMBI HCIIOJIb30BAHUS H3y4aeMOro
MaTeMaTHYECKOTo allapara B pa3JIMIHbEIX 001acTsX 3HAHUH; CYIITHOCTh METOJIOB aHAIM3a, CHHTE3a, a0CTparnpoBaHus,
MOJCINPOBaHUA, TPAHULBI UX TPUMCHCHUSA NJId UCCICA0BAHUA PEATIBHBIX ITPOLECCOB; HAYUHBIC METOAbI, NUCITOJIB3YyEMBIC
JJIg aHaJIn3a TCOPETUYCCKUX U NPAKTUICCKUX HpO6J’l€M, TMO3BOJIAIONIUX YCTaHABJIUBATh 3dKOHOMEPHOCTH SIBIICHUH U
IPOLIECCOB B IIPEIMETHOM I10JI€ MATEMATHKa; HaydHBIC METO/IBI, HCIIOIB3yEMbIE JUIS aHAIIN3a TEOPETHUECKHX 1
MIPaKTHYECKUX MTPoOIeM B 00JIaCTH MAaTEMaTHIECKOTO 00pa3oBaHUS.

3.2 | YmeTh:

3.2.1 [ BecTH mMOUCK HEOOXOMMUMOI HaydHOH HH(POpMALUH, 0OTOOP HEOOXOAUMBIX TEOPETHICCKHIX HOJOKEHUH TUCKPETHOM
MaTeMaTHUKH JUTS CO3JIaHusI HParMeHTOB YPOKOB, yI€OHBIX MPOTPAMM JIJIS SJIEKTUBHBIX MATEMaTHIECKUX KypCOB U
KPYXKKOBBIX 3aHSTHI 110 MATEMATUKE; IPUMEHSITH METO/IbI

3.2.2 | ananm3a, cuHTe3a, aOCTParupOBaHMUS; MOJICTHPOBAHMS IS UCCIICIOBAHNS MPOOJIEM MaTEeMAaTHIECKOTO 00pa30BaHHUS;
MIPUMEHSTH METOJ] HAyYHOTO HCCIIeIOBAaHUs AT aHAIN3a yueOHOH! AeATeIbHOCTH 00YyJaromuXCs; HCIOIb30BaTh IOHITUS
U BEAyIINE yTBEPHKICHUS JUCKPETHOM MaTeMaTHKH B

323 mpouecce 000CHOBaHUS yTBep)K,E[eHI/Iﬁ " pCIICHNU KOHKPETHBIX 3aJia4; IPUMCHATh HAYYHbIC METObI JIs1 aHaJIu3a
HpO6J’ICMHBIX CPITyaLIPIﬁ, BBIAABJICHUIO SaKOHOMepHOCTCﬁ; MNPUMCHATH MCTOJbI aHaJIn3a, CUHTE3a, a6CTpaFI/IpOBaHI/I$I.
MOJCINPOBAaHUA IJIA UCCIICTOBAHUA np06neM MATEMaTUYCCKOTIO 06pa30BaHI/IH.

3.3 | Baagers:

3.3.1 npueMaMi HCIOJIb30BaHHUA MCTOJ0B HAYIHOTO UCCIICAOBAHMS JI1 aHaJIn3a MaTEeMaTHYCCKOH JACATCIIbPHOCTH

3.3.2 | oOyuaroImuxcs ASSATENFHOCTH B 00JIACTH MATEMAaTUIECKOT0 00pa30BaHus; MPUEMaMy IOUCKA HY)KHOW MaTeMaTHYECKOU
HHGOPMAIHH [UTS TIOCTPOCHHS JOKA3aTENbCTB YTBEP KICHHIH




3.3.3 | 1 000CHOBaHHUS CBOUX yMOSaKJ'IIO‘ieHPIfI; npueMaMu B1,160pa Hanboee padrOHAJIbHBIX METOJ0B JOKA3aTCILCTBA

TCOPCTUUCCKUX MOJIOKCHHH U PCHICHUA MAaTCMATUYCCKUX U MPUKIIAAHBIX 3a/1a4; MPUEMaMH BbICTpaBaHUSA JIOTUKH
TIOCICAOBATECIIBHOTO U3JIOKEHUSA MAaTCMATUYECKOTO MaTepuaia; MpueéMaMu BbICTPAUBAHUSA LICTIOUYKU apTYMEHTHPOBAHHBIX
yMO3aKJHO‘{€HI/II71 JJIs 000CHOBaHUS yTBCp)K,E[CHI/Iﬁ U pCIICHUA MaTEMAaTHYCCKUX 3a/ia4d; IIpUEMaMHi aHaJIn3a 0a30BBIX
HAaYYHO-TCOPCTUYCCKUC MOAXOJ0B K CYIITHOCTHU, 3aKOHOMCPHOCTSIM,

334 OpUHOHUIIAM U 0COOCHHOCTSIM HN3ydacMbIX SIBJICHUM 1 IIpOLECCOB B l'[peZ[MeTHOﬁ 00JIaCTH «MaTeMaTHKa.

4. CTPYKTYPA U COJEPKAHUE JUCOUILIAHBI (MOIY.JISI)

Kon HanmeHnoBanue pasfeJioB 1 TeM /BHJ Cemectp / | YacoB | Komnerten- JInTeparypa
3aHATHS 3aHATH/ Kypc M1
Paznen 1. Pa3nen 2. Komounaropuka
1.1 OcHOBHBIE KOMOMHATOPHBIE 7 4 MK-1.1 IIK- JI1.1JI1.2J12.1 J12.2 J12.3 J12.4 J12.5
npuHIUEL /JIek/ 1.2
1.2 7 2 IK-1.1 IK- J2.3J12.4
1.2
[Ipocreiimue 3a1aun Ha BEIOOP U
pa3merieHre 00beKkTOB. PasmenieHus,
MIePECTaHOBKH, COYCTAHUSI C
MOBTOpeHUsIMH U Oe3 moBTopenuit. /IIp/
1.3 7 2 M[K-1.1 K- 237124
1.2
3amauu Ha BEIOOP U pa3MelIeHHe ¢
MIpUMEHEHnEM KOMOMHATOPHBIX
npuHOuoB. /Tp/
1.4 IMommHOMUHaNMBHAS Gopmyna. BrHOM 7 2 TIK-1.1 IIK- J2.3712.4
Hsrorona. /Tlp/ 1.2
Paznen 2. Paznen 4. I'padbl
2.1 IIpeamer Teopun rpados. /Jlex/ 7 2 MK-1.1 K- JI1.1 JI1.2J12.1 J12.2 J12.3 J12.4 J12.5
1.2
2.2 7 4 [K-1.1 IIK- J2.3J12.4
1.2
Crnioco6s1 3aanust rpadoB. H30MophHu3M
rpados. [Toarpader. /Jlex/
2.3 OCHOBHBIC XapaKTEPUCTUKHU TPpadoB. 7 4 TIK-1.1 IIK- JIT.1 JI1.2J12.1 J12.2 J12.3 J12.4 J12.5
/JTex/ 1.2
2.4 Ces3HOCTB TpadoB. DitNepoBHI U 7 2 MK-1.1 K- JI1.1 JI1.2J12.1 J12.2 J12.3 J12.4 J12.5
raMUIbTOHOBBI rpadel. /TIp/ 1.2
2.5 7 2 MK-1.1 IIK- JI1.1 JI1.2J12.1 J12.2 J12.3 J12.4 J12.5
1.2
VYxmaaku rpada Ha miockoctu. [Tnockne
u TaHapusie rpadst. /Tlp/
2.6 Anuknmdeckue rpadsl. MUHHEMaIbHOE 7 2 TIK-1.1 IIK- JIT.1 J11.2J12.1 J12.2 J12.3 J12.4 J12.5
OCTOBHOE JIEPEBO. AJIOPUTM 1.2
Kpackana. /TIp/
2.7 7 2 IIK-1.1 IIK- JI1.1 JI1.2J12.1 J12.2 J12.3 J12.4 JI2.5
1.2
B3Bermenss1e rpadbl. ATTOpUT™M
Heiikerpsr. /Tp/
2.8 Packpacku rpadoB Ha mtockocTH. /Cp/ 7 4 IIK-1.1 IIK- JI1.1 JI1.2J12.1 J12.2 J12.3 J12.4 J12.5
1.2
2.9 IToaroroBka k Tecty "I'pader" /Cp/ 7 4 TIK-1.1 IIK- JIT.1 J11.2J12.1 J12.2 J12.3 J12.4 J12.5
1.2
Pazpnen 3. Paznen 3. Oy.1eBbl pyHKIUH.
3.1 ByneBsl pyHKIIMM U ONlepay HaT 7 2 IIK-1.1 IIK- J2.3J12.4
HuMmu. /JIek/ 1.2




3.2 PaBHOCHITBHBIE POPMYITBL. 7 2 ITK-1.1 IIK- J2.3J12.4
DKBHBaJICHTHBIE TPEOOPA30BAHUS 1.2
dopmyn. [Tpunnun

JIBOMCTBEHHOCTH. /JIek/

33 Hopmanbsusie popmbr. THD u CTHD. 7 2 ITK-1.1 K- J2.3J12.4
KH® u CKH®, Anropur™msl IpUBEACHUS 1.2
¢dopmyn k KH® u JJH®. Kaptst
Kapwo. /JTex/

34 CriocoObI 3a1aHust OyJIeBbIX 7 2 TIK-1.1 IIK- J12.3J12.4
¢ynaxomit. /Tp/ 1.2
3.5 [Ipusenenne popmyn k KHO n JTHO, 7 2 IK-1.1 ITK- J12.3 J12.4
CKH® u CAH®. TIp/ 1.2
3.6 Honuuomer XKerankuna. [TonHble 7 2 [K-1.1 K- 237124
cuctembl GpyHkIui. Teopema [locrta. /TIp/ 1.2
3.7 HNuauBuayansHas pabot "OyieBsl 7 10 | IIK-1.1 TIK- J2.3J12.4
¢yaxoun”. /Cp/ 1.2
Pazgen 4. Pazgen 1. PexyppenTHOCTH M
CYMMBI
4.1 PexyppeHTHbBIE COOTHOIIECHHUS. 7 2 MK-1.1 IIK- JI1.1JI1.2J12.1 J12.2 J12.3 J12.4 J12.5
JIOPY /Jlex/ 1.2
4.2 Croco0bI 3aJaHUS TUCKPETHBIX (DYHKITHH. 7 2 IK-1.1 ITK- JI1.1 JI1.2J12.1 J12.2 J12.3 J12.4 JI2.5
PexyppenTasie cootTHomenus. /I1p/ 1.2
43 Yactroe pemenue JIOPY. /TIp/ 7 2 MK-1.1 TIK- | JI1.1 J11.2J12.1 J12.2 J12.3 J12.4 J12.5
1.2
4.4 7 2 MK-1.1 TIK- | JI1.1 J11.2J12.1 J12.2 J12.3 J12.4 J12.5
1.2

Koneunsre cymmsl. [IpeoOpazoBaHus
cymM. Metons! Beraucienus. /JIex/

4.5 7 11 IIK-1.1 IIK- JI1.1 JI1.2J12.1 J12.2 J12.3 J12.4 JI2.5

1.2

WNuauBunyansHas pabora
"PexyppenTHOCTH ¥ cyMMBI" /Cp/

4.6 Dx3ameH /Dk3aMeH/ 7 27 TIK-1.1 TIK- JI1.1 J11.2J12.1 J12.2 J12.3 J12.4 J12.5

1.2

5. ®OH OIEHOYHBIX CPEJACTB

5.1. [lepeyeHb HHANKATOPOB JOCTHKEHHUs] KOMIIeTeHIUii, ()OPM KOHTPOJISI U OLIEHOYHBIX CPEICTB

TIK-1.1: 3HaeT cTpyKTypy, COCTaB M JUIAKTHUECKHE eINHHIIBI IPEMETHON 00nacTH (IPEemoaaBaeMoro npeaMeTa).

ITK-1.2: YMeer ocymecTBIsAT 0TOOP Y4EOHOTO COMIep KaHMs IS €T0 peaH3alliy B pasinuHbIX (PopMax 0OY4CHUs B COOTBETCTBUH

¢ tpeboBarmsamMu ®I'OC OO.

5.2. TexHoornyeckasi KapTa AO0CTUKECHUSI HHAUKATOPOB

Ilepeuens nuaukaropos komnerennmii: MOIK-2.1, UTIK-2.1, UTIK-2.3, UIIK-3.3, UI1K-4.3
Bums! yueOHOM pabOTHL: JIEKIIMOHHBIE 3aHATHS

DOopMBI KOHTPOIISI U OLIEHOYHBIE CPEICTBA:

3amaHus Uit caMoKOHTpoJst (10 6anoB)

Ilepeuens unaukaropos komnerennuii: MOIK-2.1, UTIK-2.1, UIIK-2.3, UIIK-3.3, UT1IK-4.3
Bunel yueOHOM pabOThI: MPAKTUIECKUE 3aHATHUSL

DOopMBI KOHTPOJISI U OLIEHOYHBIE CPECTBA:

BOTIPOCHI JIJIs1 YCTHOTO OIPOCa, CaMOCTOsTeIbHAS paboTa, HHANBHUIYaIbHAs paboTta "PexyppeHTHOCTH M cyMMEI "(25 6auioB)
Iepeuens naankaTopos kommerennuit: MOIMNK-2.1, UTIK-2.1, UTTIK-2.3, UTIK-3.3, UTIK-4.3
Bungel yuebHoi paboThl: KOHTPOJBHBIH cpe3

DOopMBI KOHTPOJIS U OLIEHOYHBIE CPECTBA:

tectoBble 3ananus "I'pader” (25 6ammos),

tectoBble 3ananus "Kombunaropuka" (15 6ansos).

[Tepeuenn nnaukatopoB komnerenuuii: MOIK-2.1, UTIK-2.1, UT1K-2.3, UTIK-3.3, NT1K-4.3
Bunpr yaeOHO# paboTHI: caMocTosITeN HAS paboTa

DOpMBI KOHTPOIISI U OIICHOYHEIE CPEICTBA:

WHAMBUAYanbHas pabota "bynessl pynkiuun" (15 6aios)




[Tepeuens nungukaropoB komnerenuuii: MOIK-2.1, UTIK-2.1, UT1K-2.3, UTIK-3.3, UT1K-4.3
Bums! yaeOHOM paboThL: 3a4€T ¢ OI[EHKON

®DOopMBI KOHTPOJISI U OLICHOYHBIC CPEICTRA:

BOTIPOCHI K 3a4éTy (10 OasoB)

5.3. ®opmMbI KOHTPOJISI U OLIEHOYHbIE CPEACTBA

ITpumepHBIe BOIIPOCHI ISl YCTHOTO ONpoca:

Tema «Pexypcuu u cyMMBbI»

1. KakoBsI crienuduueckne crocoObl 3aJaHust JUCKPETHOW QyHKIHN?

2. Kakoii cMbICTT IMeeT HHIEKC B 0003HAYCHUH AUCKpeTHON (yHKImHU fn?

3. CKOJIBKO TOJDKHO OBITH 33JJaHO HAaYaJIBHBIX JAHHBIX, YTOOBI OHH OTIPEACISUIN TUCKPETHYIO (QYHKIINIO, 3aJTaHHYIO PeKYPPEHTHBIM
COOTHOIIICHHEM, OJJHO3HAYHO?

4. Kak onpeaenuts MOpAI0K PEKYPPEHTHOTO COOTHOLIEHUS?

5. KakoBBI MOPSAAKH PEeKYPPEHTHBIX COOTHOLICHHH, 3aJaFOIINX apu(PMETHYECKYIO H TCOMETPUIECKHE IPOTPECCHH, (haKTOpHa,
gucna GudoHagun?

6. Uem oTnmuaeTcs peKyppeHTHOE COOTHOIIIEHUE OT PEKYPPEHTHOTO YpaBHEHHMS?

7. Uto Ha3bpIBaeTCs pEIIEHHEM PEKyPPEHTHOIO YpaBHEHUS?

8. Uto mpencTaBnseT co0oil MHOXeCTBO perreHuid JIOPY?

9. CkonbKO penieHuii onuceiBaeT Gopmyna obmiero pemenus JIOPY, IHPY?

10. Kak nonryuaercst xapakTepucruieckoe ypasHenue s JIOPY?

11. KakoBa CBsI3b MEXIy KOJIMYECTBOM KOPHEH XapaKTepUCTHUECKOTO ypaBHEeHUs U nopsiakom JIOPY?

12. Kakue auckpeTHsle (GyHKIUH COOTBETCTBYIOT KOPHIO KPATHOCTH M B Oa3wce perIeHnii?

13. Kakosa cBsa3b Mexay nopsakoM JIOPY u unciom nuHEHHO HE3aBUCHMBIX penreHui B 6asuce?

14. Beerga nu cymectByeT 6a3uc npoctpancta petteHuii JIOPY, cocrosimuii 3 BemecTBeHHbBIX HYHKIUIT?

15. KaxoBa cTpykTypa obmero penrenus JIOPY?

16. Mo3KHO J11 10 KOPHSIM XapaKTepUCTUUECKOrO YpaBHEHUS BOCCTaHOBUTL JIOPY?

17. Kakosa ctpykTypa obmero pemenust JIHPY?

18. Jlns gero 3amarorcsi Ha4ajbHbIC YCIIoBUs BMecte ¢ JIPY?

19. B uém cxoxects pemenuit JIPY u muHeHHBIX u¢ depeHatbHEIX ypaBHeHNT?

20. KaknM peKyppeHTHBIM COOTHOIICHNEM 3a1aéTCsl CyMMa N CIaraeMbIX JaHHOM YHCIIOBOI MOC/IE0BATEIBHOCTH?

21. Kax HaliTh HavyaJbHbIE YCIOBUS PEKYPPEHTHOTO COOTHOILIEHHS, 331a0IIEr0 CyMMY?

22. Kakue npeobOpa3oBaHusl HaJ CyMMaMH, He MEHSIONINE UX 3HaYCHUs, Brl 3HaeTe?

23. Kaxue MeTo/bl BEIUUCICHUS CyMM Brl 3HaeTe?

Tema «['pads»

1. Kak Ha3bIBalOTCS OCHOBHBIE 3JIEMEHTHI HEOPUEHTUPOBaHHOTO rpada? Oprpada?

2. Yem oprpad oTIMIaTCs OT HEOPUSHTUPOBAHHOTO Tpada?

3. Kakue crioco0b1 3ananus rpada Ber 3Haete?

4. MO>HO JI1 TI0 MaTpHLE CMEKHOCTH, MaTpUIle MHIMICHLUH, CIIMCKY CMEXKHBIX BEPIIMH OJHO3HAYHO ONpeAeauTs rpad 6e3
neTenb (MHOYKECTBOM BEPILIUH U CEMEHCTBOM p&dep)?

5. OnHO3HAYHO JH N300pakaeTcst tuarpaMMoii rpad, 3aJaHHbI MHOKECTBOM BEPIIIMH U ceMeicTBOM pEbep?

6. KakuM OTHOIIIEHHEM CBSI3aHBI MKy COO0H pa3nuyHble peann3anuu rpada B BUIE JHarpaMMbl?

7. 3aBHCHMBI JIM YUCIIO BEPIIMH U 4KcI0 péoep B mosHOM rpade? B mepese?

8. CKOJIBKO CYIIECTBYET MPOU3BOJILHBIX (n,m)-rpadoB? [Ipocteix? be3 merens? bes kpatHbIX pédep?

9. KakoBa HanMeHbIIasi U3 BO3MOXHBIX CTeTleHel BepIinH rpagda?

10. KakoBa HanOombIas 13 BO3MOXKHBIX CTEIEHEH BEpIIMH MPOCTOTOo rpada, MMEIOIIEro n BepIuH?

11. Yto MOKHO CKa3aTh MPO CTENICHU BEPIIUH MOJHOTO Tpada?

12. MOKHO JI YTBEPIK/IaTh, YTO B CIydae paBeHCTBA CTENIEHEH BceX BepIIuH rpada, rpad moTHbINA?

13. Mo>KHO 1111 YTBEpKAaTh, YTO Tpad C n BEPIIMHAMU, BCE CTEIIEHU KOTOPBIX PaBHBI N-1, momHbI? TOT ske BOIpOC It IPOCTOTO
rpada?

14. EcTb 1M CBS3b MEXIY CTEIIEHHOM TOCIIeIOBATEIBHOCTHIO rpada M KOJIMIECTBOM BEPIIHH?

15. EcTb 1 CBSI3b MEXKY CTETIEHHOH MOCIEN0BATENbHOCTRIO Tpada u KOIu4ecTBoM pEdep?

16. Byzner nu cBsI3HBIM rpad, eclid B HEM CYIIECTBYET BEPIUIMHA, COEAUHUMAS IyTEM, CO BCEMU OCTaJbHBIMHU BEPIIMHAMU?
17. KakuM COOTHOIIICHHEM CBSI3aHBI CTEIIEHb BEPIIUHEI oATpada 1 CTENeHb TOH jKe BEepIINHEI B Tpade?

18. Mo>xHO JIi yTBEPKIaTh, YTO B CBA3HOI KOMITOHEHTE rpada Bce BEpIIMHBI IMEIOT Ty XKe CTEIIeHb, YTO U B caMoM rpade?
19. Mo>XHO 11 YTBEp>KAaTh, YTO. €CIIM CTENEHU BCEX BEpIIMH moArpada coBMaIaloT C UX JKe CTeneHsIMH B Tpade, To moarpad
SIBJISIETCSL CBA3HON KOMIOHEHTO# rpada? [IpaBuisHbIM oarpadom?

20. MO>XHO JIN yTBEPKIATh, YTO, €CIIM BCE BEPIIMHBI OCTOBHOTO MOATpada UMEIOT Te JKe CTEIeHH, 9TO U B rpade, To moarpad
coBmajaer c rpagom?

21. Beerna nu B rpade cymiecTByeT MapipyT Hanbombimei 1muabl? Lens, Hanbonpiie 1uHapl? 3aMKHYTBIH MapiipyT
HanOosbIel JuHbl? [{uki HanOobIIel AIHHBI?

22. Kax Ha3pIBaeTcs rpad, B KOTOPOM CYIIECTBYET MAapIIPYT HANOOIBIICH IITHHBI?

23. EnquHCTBEHEH J1 0CTOB y rpada?

24. Kakue rpadbl HIMEIOT ¢TUHCTBEHHBIH OCTOB?

ITpumepHEBIe 3aJaHNS CAaMOCTOSTENBHBIX PaboT:

ITo xuure Ionukanosoii .B. [Iuckpernas matemaruka. (yaeoHoe mocoodue). — bapuaym: M3a-so Al TIA. — 2010.

1. 3amauu mo Teme «Ipadpi».

2. 3amaun o TeMe «KomOuHaToprKa.




[TpumepHBIe 3a1aHNs] KOHTPOJIBHBIX PadoT:
OxapakTepr30BaTh MPeIOKEHHBIN B3BEIICHHBIHN Tpad 110 IUIaHy
1). Yucnossle xapakTepucTuk rpada G:
a) (, )- rpad,
b) cremeHHas mociaenoBaTeNbEHOCTD,
€) MaKcUMalbHas JUIMHA IPOCTOH 1enu (yKa3aTh 3Ty IETIb)
d) MakcuManbHast ITHHA POCTOTO IMKJIA (YKa3aTh ITOT LIHKII)
€) YHCIIO CBA3HBIX KOMIIOHEHT
f) xpomaTHyeckoe yrcio (caenaTh NpaBUIIbHYIO BEPIIHHHYIO packpacky rpada)
2). Apyrue xapaktepucTuku rpaga G:
a) mpocToit (MyJbTH-, TICEBIO-),
b) monHOTA,
C) CBSI3HOCTb,
d) arMKINYHOCTD,
€) 3iIepoBOCTh (MOTYIHIEpPOBOCTE)(000CHOBATD),
f) raMUIIBTOHOBOCT®,
g) TaHapHOCTh (M300pa3uTh U30MOP(QHBIIA TUTOCKHIA Tpad),
3). Yka3atp B rpade (eciiu UMEroTcs):
a) 5IIepOB LMK UJIH JHIIEpOBY LEMb,
b) TaMHIBTOHOB IWKII MIIM TAMIJIBTOHOBY LIETIb,
C) MAaKCUMAaJIbHYIO KIIHKY,
d) ocToB HauMeHbIIIEero (HauOOJIBIIIErO Beca),
€) IpaBIJIBHBIN Topad) ¢ yKa3aHHBIMH BepIIMHAMH (a,b,c,d).
4). 3amaTh BRIOpaHHBII TPAaBUIIBHBIN TOATPad Pa3HBIMH CIIOCOOAMH.
ITpumepHsble 3aqaHUs HHAUBUIYaIbHON paOOTHI:
ITo yuebHO-MeTomMueckoMy mocoowmto [Tonmmnkanosoii 1.B. Pekypcun u cymmebr. — baprayi, 2014. — 50 c.
Tema 1. «luckpeTHbIe QyHKIUMY.
1. 3agatpb rpadguuecku QYHKIHIO, 3aJAHHYIO ONTUCAHUEM.
2. Beraucnuth 3HaveHus QyHKIUK, 3aJaHHO (HOPMYITOi, a TakKe HAHTH e€ BU NPH JIMHEHHOM MOJICTAHOBKE apryMEHTA.
3. Haiitn 3 cnemyronux 3a Ha9a bHBIMH YCIOBUSIMU 3HAYEHUS PEKYPPEHTHO 3aJaHHON (hYHKITHH.
4. 3agath (QyHKIHIO PEKypPEHTHBIM COOTHOILIEHHEM 1-0T0 HOpsIKa
Tema 2. «Pexypcun»
1. ITo KOpHSAM XapaKTepHCTHIECKOTO YpaBHEHHUs Hanrcath obmiee pererne JIOPY.
2. IIpoBepuTs, sBsIoTCA U HJaHHBIE QyHKIUH pemerusmu JIOPY 3-ero mopsiaka.. PemmTs pekyppeHTHOE ypaBHEHHUE
3. Haiitu o61uee pemenue JIHPY mo KOpHSIM XapaKTepUCTUYECKOTO YPaBHEHHS U M3BECTHOMY YaCTHOMY pelieHuo. Haltu Bug
JIHPY.
4. a) Haiiti wactHOe pemenue JIHPY 1-oro mopsiaka co criennaabHOM MpaBOi YacThIO, YIOBICTBOPSIONIEE HAYaIbHBIM YCTIOBHSIM.
6) Haiitu uactHOe pemrenne JIOPY 2-oro mopsaxa, yIOBIETBOPAIONIEE HAYATbHBIM YCIOBUSIM.
Tema 3. «CymMMBI»
1. Pactincats cyMMEI, 3aJaHHBIE Yepe3 «CHUTMay-0003HauCHNE, BBITHACHIBAS 3 IEPBHIX U 2 MOCIEAHUX cllaraeMbIX. Crnenats
npeoOpa3oBaHMs HHIEKCOB.
2. [IpeoOpa3oBaTh CyMMBI, «OTIIEIUISS 1-0€, OCIeAHee cnaraemMble, pa3ouTh Ha 2 CyMMBI, B IEPBOM U3 KOTOPBIX N CIIaraeéMblx, a
BO BTOPOI1 BCE OCTAJIbHBIE.
3. BEIYUCIUTE CyMMBI, CBOJISI K H3BECTHBIM CyMMaM.
4. 3ammcaTb CyMMBI Yepe3 «CHIMa»-0003HaueHue. BRIUUCIUTE CyMMBI, CBOJIS UX K PEKYPPEHTHOMY YPABHEHUIO.
ITpumepHsbIe 3aJaHUs TPOBEPOUHON pabOTHI:
1. ITo KOpHSAM XapaKTepHCTHIECKOTO YpaBHEHU 3anucaTh oomee penienue JIOPY.
2. Haiit wactHOe pemenue JIOPY 2-oro mopsiika, yIoBIETBOPSIOIIEEe HAYaIbHEIM YCIOBHSAM.
Bompocsl k 3auéry:
1. Crroco6sI 3a1aHust AUCKPETHBIX PyHKIHMHA. PekyppeHTHBIE coOTHOMEHHs. OCHOBHBIE PEKYPPEHTHBIE COOTHOIICHUSL:
apudmeTndecKast 1 reoMeTprdaeckas mporpeccud, grucina Gudonaqqm.
2. PexyppentHsle ypaBHeHHA. Pemenue PY. CtpykTypa pemenuns THHEHHOTO peKyppeHTHOTO ypaBHEHHUS.
3. JIuneitHoe omHOpoIHOE peKyppenTHoe ypaBHenue (JIOPY) ¢ mocrostuubiMu K03 duipentamu. Ctpyktypa pemerus JIOPY u
JIHPY.
4. Cymmsr. [Ipeo6pazosanust cymm. Kpatasie cymmbl. HekoTopsie METOIBI CyYMMHUPOBAHUSI.
5. OcHOBHBIE KOMOMHATOPHBIE TPUHIHUIIBL.
6. OcHOBHBIE KOMOMHATOPHBIE KOH(PUTYPALINN: pa3MEIIECHHUs, IEPECTAHOBKH, COUCTaHUSI C IOBTOPEHHUAMH U 0€3 TOBTOPEHUI. .
7. lMomuaomuanbsHast Gopmyna. burom Hetorona. Tpeyronsauk [Tackas.
8. I'padsr. Bunel. Cioco6sr 3apanus. [Toarpadsr.
9. 3amaya o TpEXx momax U TpEx Konoxanax. Perrenue. M3omopdusm rpados.
10. 3agaya o keHHHTCOSprckUX MocTax. E€ pemenne. DinepoBs! rpadsl.
11. 3agaua 0 KpyrocBeTHOM IyTeniecTBeHHUKe. E€ pemenue. ['aMmibTOHOBEI Tpadsl.
12. 3anaua o kommuBospképe. Ilonublii rpag. B3seuiennsiit rpad.
13. 3amaga o cBagpbax. CoBeprieHHoe mapocoueranue. [Ipumep. Teopema Xosia.
14. TeopeMsI O CTEIIEHSX BEPIINH: O CyMME CTETIeHeH BEpIINH, O YHCIIe HeYETHBIX BEPIINH B Tpade, 0 YNCIOBOH
MOCJIeI0BATENIBHOCTH MPOCTOTo rpada.




15. CeszHocts. KomnonenTs! cBsizHoCTH. Lenu, nukisl. [Ipumepsl.

16. DitnepoBsI U MOTy?iIepoBsI Tpadsl. Kpureprnn 31H1epoBOCTH H TOTY3HIepOBOCTH TpadBbl.

17. F'aMHUIBTOHOBBI U TOTYraMUIIBTOHOBHI Tpadbl. HekoTophle 10CTaTOYHBIE YCIOBHSI TAMUJIBTOHOBOCTH rpada.
18. T'unoTe3a yerbIpéx kpacok. [IpaBuibHast BepuIMHHAS packpacka rpaga. XpoMaTHieckoe 4nucio rpada.
19. Oprpadsr. CriocoObI 3a1aHusL.

20. OpnepeBbst. CeTH.

21. OcroB HauMeHsb1Iero Beca. Anroput™ Kpackaina..

22. Yxnanku rpada. [Tnockue u muranapubie Tpadel. Teopema Diinepa o miockoM rpade.

23. k-momsuble Tpadsl. [Toaabie nBynoabpHEIE rpadsl. Teopema Kénnra.

24. Cnoco6sl 3agaHust OyIeBBIX (QYHKITHH.

25. PaBHOCHIIBHBIC JTOTHYECKUE (OpMYIIEL. PaBHOCHIIBHBIE TPE0Opa3oBaHus (HOPMYIL.

26. KH® u JH®, CKH® n CJH®. [Tpusenenne popmyn k KH® n CKH®., JH® u CAHD.

27. MHuorouiens! JKerankuza.

28. TlonHast cucrema OyneBbIX QyHKLUH.

5.4. Ouenka pe3yJbTaToB 00y4eHUsI B COOTBETCTBHH ¢ MHAUKATOPAMM JOCTHKEHHUS KOMIETEeHIHii

HeynoBneTBopUTENbHO: HE TOCTUTHYT

Y noBnerBoputensHO. [10poroBEIif ypoBeHb: 3HAET (hparMEHTapHO MOHSTHS U OCHOBHBIE (DaKTHI AUCKPETHON MAaTEMaTHKH,
COCTaBIIAIONIIE TEOPETHUECKYIO 1 IPAKTHIECKYIO 0a3y (hOPMUPOBAHUS HIKOIBHOTO Kypca MaTEMaTHUKHU, JOMOTHUTENbHBIX
IporpaMM 10 MaTEMAaTUKeE; HE B TIONIHON Mepe CYIHOCTh METO/a MOAEIUPOBAHHUS, SIBISIOMIETOCs OCHOBOM MPUMEHEHUS
MaTEMAaTHKH K MCCIICIOBAHHIO PEabHBIX IIPOIIECCOB, B TOM YHCIIE U B 00JIACTH MaTEMaTHIECKOTO 00pa30BaHM; BEIYIIIHE
YTBEPKICHUS Kypca, 00eCIeUHBAONIIE BOZMOXKHOCTH €T0 TPHII0KEHHS K PEIIEHHIO TPOOIEM pa3InuHBIX Pa3/Ie/oB MATEMAaTHKH 1
MpaKTHYECKUX 3a71a4; HaydHbIe METObI, HCIOJIb3yeMbIe I aHaIU3a TEOPETHUECKUX U MPAKTUUECKUX MPOOIEM, TO3BOSIONINX
YCTaHaBIHMBATh 3aKOHOMEPHOCTH SIBJIEHUH U MPOLIECCOB B IPEIMETHOM OJIE MATEMATHKA; CYIIIHOCTh U ITPUEMBI UCIOTIb30BaHUS
M3y9aeMOro MaTEMaTHIECKOTO alliapaTta B Pa3IMYHBIX 00JIACTAX 3HAHHH; CYITHOCTH METOOB aHAIN3a, CHHTE3a, aOCTparnpoBaHus,
MOJIETMPOBAHNUS, TPAHUIIBI UX IPUMEHECHUS IS HCCIE0BaHUS PEaIbHBIX IIPOIECCOB; HAYYHBIE METObI, UCIIOIb3YyeMbIe AT
aHaJM3a TEOPETUUECKUX U IPAKTUIECKHX MPOOIIEM, MO3BOIAIONINX YCTAHABINBATH 3aKOHOMEPHOCTH SIBJICHUI U ITPOLIECCOB B
TpeMETHOM I10JIe MaTeMaTHKa; HaydHbIE METO/BI, HCIIONb3yeMbIe [T aHAIN3a TEOPETHIESCKUX U MPaKTHUSCKUX ITPOoOIeM B
o0acTu MaTeMaTH4IecKoro oopazoBanus. [Ipn HemoCPEACTBEHHOM PYKOBOCTBE IPEMOJaBaTelNs yMEET BECTH MOUCK HEOOX0IUMOit
HaydyHOU MH(OpMaLUH, 0TOOP HEOOXOIUMBIX TEOPETUYECKUX MOJIO0KEHUH JUCKPETHON MaTeMaTHKH [l CO3MaHus (PparMeHTOB
YPOKOB, Y4EOHBIX IPOTPAMM JUIS IEKTUBHBIX MATEMATHIECKUX KyPCOB U KPYXKOBBIX 3aHATHI 110 MATEMATHKE; IPUMEHATD
METO/IBI aHAJIN3a, CHHTE3a, a0CTParupoBaHIsT; MOAETHPOBAHHUS IS HCCICIOBaHMS IPOOIEM MaTEMaTHIECKOTO 00pa30BaHNS;
HIPUMEHSTh METOJ HAydHOTO HCCIeIOBAaHNA A aHATIHN3a yUeOHOI NesTeTbHOCTH 00YJarOIUXCs; HCIO0Ib30BaTh MIOHATHS U
BEYIINE YTBEPKICHHS JUCKPETHOI MaTeMaTHKH B ITpoLiecce 000CHOBAHMS YTBEPXKICHUI 1 PEIICHUH KOHKPETHBIX 3a/1ay;
TPUMEHSTh HaydHBIC METOJIBI JUI aHAJIM3a IPOOJIEMHBIX CUTYallHi, BEIIBICHHUIO 3aKOHOMEPHOCTEH; MPUMEHATh METO/IBI aHAIIN3a,
CHHTE3a, a0CTparupOBaHMs. MOACIHUPOBAHUS ISl HCCIEAOBAHNUS MPoOIeM MaTeMaTHdeckoro oopasosanus. Brageer
OrpaHUYEHHBIM HaOOPOM UCIIOIB30BAHUS METOI0B HAYUHOTO UCCIIEA0BAHUS IS aHAJIN3a MAaTEMaTHIeCKO IesITeTbHOCTH
o0yJaromuxcst IeATeNbHOCTH B 00IaCTH MaTeMaTHIECKOTO 00pa30BaHus; IPHEMaMH ITOUCKA HY)KHOH MaTeMaTHIECKOH
nH(pOpMaINY IS TOCTPOCHUS TOKA3aTeNIECTB YTBEP)KACHHH 1 000CHOBAHMS CBOMX YMO3AKJIIOUEHHIH; MpreMaMH BEIOOpa Hanboiee
palMOHAIBHBIX METOOB JOKA3aTEIbCTBA TEOPETHUECKUX MOT0KEHUH U PeIIeHUs] MaTeMaTHUeCKHUX U IPUKIAJAHBIX 3a1a4;
IpUEMaMHU BBICTPaUBAHUS JIOTUKU NOCIEA0BATENILHOTO U3JI0KEHUSI MATEMAaTHUECKOTO MaTepHaa; NpUeMaMHy BbICTPauBaHUS
[ETTOYKH apryMEHTHPOBAHHBIX YMO3aKIIIOUCHHUH 151 000CHOBaHMS YTBEP)KICHHH 1 PEIICHUS] MaTEMaTHISCKUX 3a1a4; IIPHEMaMHt
aHanm3a 6a30BBIX HAYYHO-TCOPETHIECKHE ITOIXO0/0B K CYIIHOCTH, 3aKOHOMEPHOCTSIM, IIPHHIUIIAM U OCOOCHHOCTSIM H3y4aeMBIX
SIBICHUH M IIPOLIECCOB B MIPEIMETHOM 007aCTH «MaTeMaTHKay.

Xopomo. ba3oBelil ypoBeHb: 3HACT OCHOBHBIE MOHSTHS M OCHOBHBIC (DaKThI IUCKPETHON MaTeMaTHKH, COCTABIISIOIINE
TEOPETHIECKYIO M TIPAKTUIECKYIO 0a3y (hOpMUPOBAHUS MIKOIEHOTO Kypca MaTEMAaTHKH, JOTIOIHUTEIBHEIX IPOTPaMM II0
MaTeMaTHKe; CYIIIHOCTh METOJa MOJEIUPOBaHHUS, SBIAIONIETOCS OCHOBON MPUMEHEHHSI MATEMaTHKU K HCCIEIOBAHUIO PEaIbHBIX
HPOIIECCOB, B TOM YHCIIE U B 00JIaCTH MaTeMaTHIECKOTO 00pa30BaHMs; BEIyIIUE YTBEPKICHHS Kypca, 00ecIieyHBaroLIie
BO3MOJKHOCTH €T0 IIPUIIOKEHHUS K PEIICHNIO IPOOJIeM Pa3IMIHBIX Pa3AelioB MaTEMAaTHKH U MIPAKTHYECKAX 3a]1a4; HaydHBIC METOIH,
UCTIONIb3YeMBIE JJISI AHAJIM3a TEOPETUUECKUX U MIPAKTHIECKHUX MPOOJIeM, TO3BOISIONINX YCTAaHABINBATh 3aKOHOMEPHOCTH SIBIICHUH U
MPOLIECCOB B MIPEAMETHOM T10JI€ MATEMATUKA; CYIITHOCTh U IPHEMBI UCIIONIb30BAHUS U3y4aeMOTO MaTEMaTUIECKOr0 anmapara B
Pa3IMYHBIX 00JIACTSIX 3HAHWI; CYIIIHOCTh METOJIOB aHAJIN3a, CHHTE3a, aOCTParnpoOBaHus, MOISIMPOBAHHS, TPAHHIIBI HX
MPUMEHEHUS U1 HCCIEA0BAHUS PealbHBIX IPOIECCOB; HaydHbIE METOMbI, MICIIOIb3yeMbIe U aHAIN3a TEOPETHIECKUX 1
MPaKTHYECKUX MPOOIeM, TO3BOJISIOMNX YCTAaHABIMBATH 3aKOHOMEPHOCTH SIBJICHUI U IIPOIIECCOB B MPEIMETHOM I10JIE MATEMATHKa;
Hay4HbIE METO/Ibl, UCIIOJIb3YEMBbIE [UIS aHAJIN3a TEOPETHYECKUX U MPAKTHYECKUX MPOOJIeM B 00JIaCTH MaTeMaTH4ECKOTO
o0pazoBaHUs. YMeeT BECTH ITOUCK HEOOXOANMOH HaydHOH HHPOpMaIHi, 0TO0P HEOOXOIMMBIX TEOPETHYECKUX MTOJI0KEHHUH
JUCKPETHON MaTeMaTHKH AJIS CO3JaHus (PparMeHTOB ypOKOB, yIeOHBIX IPOTPAMM IS IEKTUBHBIX MATEMATHYECKUX KYPCOB U
KPYXKKOBBIX 3aHATHH 110 MaTeMaTUKe; MPUMEHSITh METOIbI aHAIH3a, CHHTE3a, a0CTparupoBaHUs; MOJETHPOBAHUS TS
HCCIIEIOBaHUS IPOOIEM MaTEMaTHUECKOTO 00pa30BaHus; IIPUMEHITh METO HAyIHOTO MCCIEA0BaHMS [UIS aHAIN3a yaeOHOH
JIeATeTIbHOCTH 00yJaromuXCs; MCIOIb30BaTh IIOHATHS 1 BEAYIINE YTBEPKACHIUS IUCKPETHOW MaTeMaTHKH B IIPOIIECCe
000CHOBaHHMS YTBEPIKACHUI U PEIICHUHN KOHKPETHBIX 3a7[a4; IPUMEHSITh Hay4HbIE METO/bI I aHATH3a IPOOIEMHBIX CUTYaIlHH,
BBISIBIICHHIO 3aKOHOMEPHOCTEH; IPUMEHSATh METO/Ibl aHAJIN3a, CHHTE3a, a0CTparupoBaHHs. MOJEIUPOBAHUS IS CCICAOBAHUS
npoOiieM MaTeMaTHYecKoro o0pa3oBaHus. Braseer mocTaToyHBIM HAOOPOM HCITOTB30BAHHS METOIOB HAYTHOTO HCCICTOBAHMUS [UIS
aHaJIM3a MaTeMaTHIECKON AESATEIFHOCTU 00YJaIONIIXCs JeATeIbHOCTH B 00JIaCTH MaTeMAaTHIECKOTO 00pa30BaHUS; IpHEeMaMu
MOMCKa HY)KHOH MaTeMaTH4eCKOH MH(POPMALMHU JUIS TOCTPOCHHUS JI0KA3aTENIbCTB YTBEPKIICHHH 1 000CHOBAaHUsI CBOMX
YMO3aKIIIOUCHHUH; IpreMaMu BEIOOpa HanboJliee palioHaIbHEIX METOJIOB JI0KA3aTelIbCTBA TEOPETHUECKHX ITOJIOKEHUH U PeIeHHs




MaTeMaTUYECKUX U IPUKIAJHBIX 33]a4; IPUEMaMH BEICTPAHBaHHS JIOTHKH MOCIEJ0BATENBHOTO H30KEHNU MaTEMaTHIECKOTO
Martepuaa; MpueMaMH BBICTPANBaHHS IIEOYKH apIyMEHTHPOBAHHBIX YMO3AKITIOUEHHI JIT 0O0CHOBAHUS YTBEPKICHUH U PEIICHUS
MaTeMaTHYECKUX 33]a4; IPUEeMaMH aHali3a 6a30BbIX HAYYHO-TEOPETHUYECKUE TIOAXO00B K CYIIHOCTH, 3aKOHOMEPHOCTSIM,
HPHHIMIAM U 0COOCHHOCTSIM M3y4aeMbIX SIBIICHUH U IIPOLIECCOB B IIPEAMETHOM 00JIaCTH «MaTEMaTHKa.

OrimaHo. BeICOKMiA ypOBEHB: 3HACT MOHATHSA M OCHOBHBIE (DaKThI IUCKPETHOW MaTeMaTHKH, COCTABIIIOIINE TEOPETHIECKYIO
HIpaKTHYECKYI0 0a3y (GOpMHUPOBAHHUS IIKOIBHOTO Kypca MAaTEMATHKH, JOMOIHUTEIBHBIX IIPOrPAMM 10 MAaTEMATHKE; CYIIIHOCTb
METO/1a MOJIEITHPOBAHHUS, ABJIAIOMIETOCS] OCHOBOW MPUMEHEHHs MaTeMaTHKU K HCCIEJOBAHUIO PEANIbHBIX IIPOIIECCOB, B TOM YUCIE U
B 00J1aCTH MaTeMaTHYECKOTO0 00pa30BaHusT; BEAYIIIE YTBEPKICHNS Kypca, 00SCIeUBAIONINE BO3MOXKHOCTH €T0 IPUIIOKEHUS K
pelIeHno pooIeM pa3INIHbIX Pa3e]IoB MATEMAaTHKN U MPAaKTHIECKHX 3a1a9; HAyIHBIE METO/BI, HCIIOIb3yeMbIe [T aHAIN3a
TEOPETUIECKHUX U MPAKTUUECKUX MPOOIEM, TO3BOISIOMINX YCTAHABINBATH 3aKOHOMEPHOCTH SBIEHHUI U IPOLECCOB B IPEAMETHOM
TI0JIC MaTeMaTHKa; CYIHOCTb U IIPUEMBI UCIIONB30BAaHMS H3ydaeMOro MaTEMAaTHIECKOTO allliapaTa B PasInyHbIX 00IacTsIX 3HAaHHH;
CYIITHOCTh METOJIOB aHAJIM3a, CHHTE3a, a0CTparnpoBaHuUs, MOAEINPOBAHNS, TPAHHUIIEI MX IPUMEHEHUS IS HCCICAOBAHUS PeaTbHBIX
MPOIIECCOB; HAYIHBIC METO/IBI, HCIIOJIb3yEMBIE IS AaHAIN3a TEOPETHIECKHUX U MPAKTHUECKUX MTPOOIeM, TO3BOJISIOMNX
yCTaHaBIMBATh 3aKOHOMEPHOCTH SIBJIICHUH U NPOIIECCOB B MPEIMETHOM I0JIE MATEMaTHKA; HAyYHbIE METO/bI, UCIIOJIb3yeMble LIS
aHa/IN3a TEOPETHIECKUX U MPAKTHIECKUX NPOOIIEM B 001aCTH MaTeMaTH4eckoro o0pa3oBaHus. YMeeT BECTH MOUCK HE0OX0JUMO
Hay4qHOH HH(OpMALUH, 0TOOP HEOOXOANMBIX TEOPETHIECKIX MOJI0KEHNH TUCKPETHOH MaTeMaTHKH JJIs CO3JaHus (parMeHToB
YPOKOB, Y4€OHBIX IIPOrPaMM JUIsl 3JIEKTHBHBIX MATEMAaTHYECKUX KypCOB M KPYXKKOBBIX 3aHATHH 110 MaTeMaTUKe; IPUMEHSTh
METO/BI aHAIIN3a, CHHTE3a, a0CTparupoBaHus; MOJICIMPOBAHHMS UL HCCIICNOBaHMUS NPOOIEM MaTeMaTHIECKOTo 00pa30BaHus;
TMPUMEHATh METO HAYIHOTO MCCIIeIOBAHNS IS aHAIM3a YIeOHO NeITeTbHOCTH 00YJarOIMXCsT; HCIOIb30BATh IIOHATHS U
BEJIyIIE YTBEP)KACHHS AUCKPETHON MAaTEMaTHKH B Iporecce 000CHOBaHMS YTBEP)KACHHI U PEIICHUHN KOHKPETHBIX 3a7ay,;
HNPUMEHSTh Hay4IHbIE METOJIBI I aHAIHM3a IPOOIEMHBIX CUTYallUH, BBIIBICHHUIO 3aKOHOMEPHOCTEN; IPUMEHATh METO/IbI AHANIN3A,
CHHTE3a, adCTparnpoBaHMs. MOAEIHPOBAHUS IS HCCIEN0BaHMS TPoOJIeM MaTeMaTHIeCKOro o0pazoBaHus. Biaseer koMmmiekcom
METOJIVK HAyIHOTO MCCIICMOBAHUS IS aHAJIN3a MAaTEMAaTHUECKOH AeATENbHOCTH 00YyJaromuXcs ISSTeTbHOCTH B 00JIaCTH
MaTeMaTHYECKOro 00pa30BaHUs; IPHEMOB ITOMCKA HY)KHONH MaTeMaTUIeCKON HH(POPMAIUHU I TIOCTPOCHUS JOKa3aTEIbCTB
YTBEp)KACHUH 1 000CHOBAHMS CBOMX YMO3aKIIIOUEHHH; IPHEMOB BbIOOpa HanboJiee palioHaIbHEIX METOJIOB JI0KA3aTelIbCTBa
TEOPETUYECKUX MOJIOKEHUH U PEILICHNUSI MaTEMaTUYECKUX U IPUKIIAJHBIX 33/1a4; IPUEMOB BbICTPAaUBaHUS JIOTUKU
[OCIEJ0BATENILHOTO U3JI0KEHU MaTEMAaTHUECKOIO MaTepUalla; IpUEMOB BbICTPAUBAHNUS LIEIOUYKY apIyMEHTUPOBaHHBIX
YMO3aKIIOUEHHH JUIsi 000CHOBAHUS YTBEPKICHUI U pellleHns MaTeMaTHYECKUX 3a7ay; IPUEMOB aHaIu3a 6a30BbIX HAyUHO-
TEOPETHYECKHE MOAXO/IOB K CYIIIHOCTH, 3aKOHOMEPHOCTSIM, IIPUHIUIIAM ¥ OCOOCHHOCTSIM U3Y4aeMBbIX SBJICHUH U POIIECCOB B
TpeIMETHOH 001acTH «MaTeMaTHKa

6. YAEBHO-METOJUYECKOE U TH®OPMAINIMOHHOE OBECIIEYEHHUE JUCIUIIJINHBI (MO YJIS)

6.1. Pexomenayemasi imreparypa

6.1.1. OcHoBHas JIUTEpaTypa

ABTOpBI, COCTaBUTEIH Wznanue OK3.
JI1.1 | }O.II. llleBenen JIuckpeTHas MaTeMaTHKa: y9eOHOe MOCOOUe TS CTYICHTOB [ TEXHUYIECKUX 50
crieranbHOCTEH ]| By30oB — CII6. : Jlans, 2008
JI1.2 | H. B. IlonukaHosa ; JuckperHas MaTemaTnka: yae6Hoe mocoone — baprayn : Antl'TIY, 2020 — URL: 9999
Aunraiickuii http://library.altspu.ru/dc/pdf/polikanova.pdf
rOCyJlapCTBEHHBIH
TIearoTH4eCKui
YHUBEPCHUTET
6.1.2. JlonoJHUTeIbHAS JINTEPATYypa
ABTOpBI, COCTaBUTENHU N3nanue DK3.
JI2.1 [H.II. Pegpkun JluckpeTHas MaTeMaTHKa: Kypc JIEKIUI JUIs CTYICHTOB-MEXaHUKOB : yueOHOe 74
mocobue s cTyaeHToB By3oB — CII6. : Jlaub, 2006
JI2.2 | T.C. CoboneBa, A. B. |/luckperHas MaTeMaTHKa: yueOHUK JJIs CTYICHTOB BY30B — M. : Akagemusi, 2006 20
UeukuH ; o pen. A.
B. Yeukuna
JI2.3 |N. B. TlonuxaHosa ; JuckperHas MaTeMaTrka: yae6Hoe mocooue — bapnayn : Antl'TIA, 2010 34
Aunraiickas
rOCyZapCcTBEHHAS
Hearornieckas
aKazieMus
JI2.4 |W. B. Ilonukanosa 3anaHus Mo JUCKPETHOM MaTeMaTHKe: y1eOHO-METOIUUECKOe IToco0ue [ s 24
CTYACHTOB U IIpenojaBaTeseii pru3nko-MareMaTHIeCKUX (haKyIbTeTOB
nelaroruueckux By3oB] — baphayi, 2011
JI2.5 | Anraiickas JuckpeTHas MaTeMaThka: yaeOHO-MeToquueckoe mocoone — bapHayn, 2013 — 9999
roCcyIapCTBeHHAS URL: http:/library.altspu.ru/ac/chebotarev.pdf
Nelaroru4ecKas
akazemus ; coct. C. B.
YeboTapés

6.3.1 IlepeyeHb MPOrpaMMHOr0 oGecnedeHust




6.3.1.1 | ITaker Microsoft Office

6.3.1.2 | ITaker LibreOffice

6.3.1.3 | [Taxer OpenOffice.org

6.3.1.4 | Onepanmonnas cucrema cemeiictea Windows

6.3.1.5 | Uurepuet Opaysep

6.3.1.6 | IIporpaMma Juts IPOCMOTpPA IEKTPOHHBIX JOKYMEHTOB popmarta pdf, djvu

6.3.2 Tlepeuenb MHGOPMANHOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1 | MDb. MexBy30BcKas dleKTpoHHas dubnuorexa / HoBocubupcekuit rocynapcTBEHHbIN Me1aroTHUeCKHii yHUBEPCUTET

6.3.2.2 | OnextponHas 6ubmmoTrexa HIIb / Anrtaiickuii rocynapCTBEHHBIH IeIarOTHYECKU yHIBepcuTeT, HaydHo-nieqarornaeckas
OubnmoTeka

6.3.2.3 | eLIBRARY.RU : Hay4Has a5eKTpoHHas OUOIHOTEKA

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIS)

7.1 | ObopynoBaHHBIC yaeOHBIC ayTUTOPHH, B TOM YHCIIE C HCIOIb30BAHUEM MYJIbTHMEANIHBIX KOMIUIEKTOB, OKITIOYCHAEM
K cetn «IHTEpHET» U TOCTYIOM B JIEKTPOHHYIO HH)OPMAITHOHHO-00pa30BaTENbHYIO Cpey Y HUBEPCHUTETA.

7.2 | Aynuropun st CaMOCTOATEIBHON pabOoTHI ¢ MOJKITIOUeHNEM K ceTH «IHTepHeT» U JOCTYIIOM B 3JIEKTPOHHYIO
MH()OPMaAIMOHHO-00pa30BaTENBHYIO CPEeAy Y HUBEPCUTETA.

8. METOANYECKHUE YKA3AHUS JJIS1 OBYJAIOIIUXCS IO OCBOEHUIO M CIUITVIMHBI (MO YJIS)

Bech nexnmoHHbIN Kype pa30UT Ha TEMBI B COOTBETCTBHH C y4eOHO# mporpammoii. OCHOBHas 11eJTh Kypca — (GOpMUpPOBAHHE
po¢eCCHOHANTBHON KOMIETEHIIUU OyyIIero yauTens MaTeMaTHKy U HHpopMaTiku. CrieluaabHBIMH HEeIsIMH Kypea «/luckpernas
MaTEeMaTHKay SIBJLSIFOTCS: Pa3BUTUE TEOPETUUCCKOM 0a3bl M MPAKTHUECKUX HABBIKOB PA0OTHI C alITOPUTMAMHU.

Bunpl yaeOHOM paboThI: 1) TeopeTHyeckas MOATOTOBKa, KOTOpas MPEICTABICHa BOIPOCAMU HCTOPHH, IBOJTIOIUH TIPEIMETa
«JluckpeTHast MaTeMaTHKa», OCHOB CIIEIIMAJIbHBIX TEOPETUUECKUX 3HAHUN: KPUTHUECKOE OCMBICIICHUE TEOPETUYECKOTO MaTeprasa
C MO3UIIMI COBPEMEHHOMN HAayKH; COCTABJICHUE KOHCIEKTA JIEKIIUH M0 TEOPUH AJITOPUTMOB; CAMOCTOsITeNIbHAsL padoTa ¢
JIUTEPATypoil; 2) mpakTuuecKkas MOATOTOBKA, KOTOPast IPECTaBIeHa B IUIaHAX PAKTUYECKUX 3aHATUN U CEMUHAPOB
MPaKTUIECKUMHU 3aJaHUSMHU ¥ YIPaXKHEHUSIMA: (POPMHUPOBAHNE TEXHUKH PAOOTHI C TUMTOBBIMH 3a]]auaMU; Pa3BUTHE TEOPETHIECKUX
3HaHUU U MPAKTUYECKUX HABBIKOB CTY/IEHTOB.

Metoandeckue peKoMeHmaIwu s ooydaronmuxces (¢ OB3)

IMox cnenuanbHBIMU YCIOBUSIMH TSI HOTyIeHHs 00pa30BaHUs 00YJarOMUMHUCS C OTPAaHHYCHHBIMY BO3SMOXHOCTSIMU 310POBbS
MOHUMAIOTCSI YCIIOBUS 00y4eHNUs, BOCHUTaHUS U Pa3BUTHS, BKIIOYAIOLIHE B ce0sI HCTIOIB30BaHNE CHEUABHBIX 00pa30BaTeIbHBIX
HPOrpaMM M METO/I0B OOYUEHUsI U BOCIIUTAHMS, CIICHUAIbHBIX yI€OHUKOB, yIeOHBIX TOCOOMH 1 JUIAKTHIECKUX MaTEepHAIOB,
CIIEIMATBbHBIX TEXHHYECKUX CPEICTB 00yIeHNS KOJUIEKTUBHOTO ¥ HHINBHYaIbHOTO ITOJB30BaHMs. [locTpoeHre 06pa30BaTenbHOTO
mporecca OPUEHTHPOBAHO HA YIET MHAUBHIYaIbHBIX BO3PACTHBIX, ICHXO(QHU3NIECKUX 0COOCHHOCTEH 00yJaromuxcs, B 9aCTHOCTH
HPE/IoaraeTcsi BO3MOXKHOCTb Pa3paO0TKU MHMBUYaIbHbIX YHEOHBIX IUIaHOB. Peann3anust MHANBUYaIbHBIX Y4eOHBIX IIIAHOB
COMPOBOXKIACTCS TTONIAEPKKOH THIOTOPA (POIUTENS, B3ABILIETO Ha ce0s THIOTOPCKHE (QYHKIMHN B Iporiecce 00ydeHus, BOJIOHTEPA).
O6yuaromuecst ¢ OB3, kak u Bce 0CTaIbHBIE CTYACHTHI, MOTYT 00yJaThCsl [0 HHANBUAYAIFHOMY yaeOHOMY IUIaHy B
YCTAHOBJIEHHBIE CPOKH C YIETOM MHAUBHUIYaIbHBIX OCOOEHHOCTEH U CHElHaIbHBIX 00pa30BaTENbHBIX TOTPEOHOCTEH KOHKPETHOTO
oOyuqatomerocst. [Ipu cocraBieHny HHAMBHUIyanbHOTO rpaduka oOydenns 1t nun ¢ OB3 BO3MOXKHBI pa3JINuHbIE BAPHAHTEI
MPOBEICHNS 3aHATHH: IPOBEICHNE HHINBHYaTbHBIX HIIH TPYIITOBBIX 3aHATHH C IIENBI0 YCTPAHEHHS CIIOXKHOCTEH B YCBOCHUH
JIEKIIHOHHOTO MaTepuaa, HOATOTOBKE K CEMHHAPCKUM 3aHITUSAM, BBITIOIHEHUIO 3aIaHUM 110 CAaMOCTOSITENIbHOM paboTe. Jlist mui ¢
OB3, 1o ux npock0de, MOTYT OBITh aANTUPOBAHbI KaK CaMH 33/IaHHUS, TaK 1 ()OPMBI NX BIIIOJIHEHHS. BrInosiHeHHe 1oz
PYKOBOJCTBOM IIPEIOIaBaTeN sl MHINBHIYAIEHOTO TPOEKTHOTO 3aJaHMUs, TO3BOJISIONIETO COYETaTh TEOPETHUCCKUE 3HAHUS 1
MpaKTHYECKUE HABBIKH; IIPIMEHEHHE MYIbTUMEIUHHBIX TEXHOJIOTHH B IIPOIIECCe 03HAKOMUTEBHBIX JICKIIUI M CEMHHAPCKIX
3aHATUI, 4TO MO3BOJISET SKOHOMUTH BPeMsl, 3aTpaulBaeMOe Ha U3JI0)KeHHUEe HEOOX0JMMOTO MaTepHala U yBETHUUTh €r0 00BEM.
Jlnst ocymiecTBIeH s MPOLEAYP TEKYILEro KOHTPOJIS YCIIEBAEMOCTH M MPOMEKYTOUHOM aTTeCTAllK NPENOoJaBaTey, B
COOTBETCTBHH C IIOTPEOHOCTSIMH CTY/ICHTa, OTMEUCHHBIMH B aHKETE, M PEKOMEHIAIMAMH CIICIIHAINCTOB JIe(hEKTOIIOTHIECKOTO
npoduns, paspabaTeiBaeT (GOHIBI OIIEHOYHBIX CPEACTB, aAaNTUPOBAHHBIE [UIS JIUI C OTPAHWYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBBS U
MO3BOJISIIOLINE OLEHUTH JOCTHXXEHNE MU 3aINIaHUPOBAHHBIX B OCHOBHOM 00pa30BaTeIbHOM NporpaMMe pe3yiabTaToB 00y4eHus 1
YpOBEHB c(OPMUPOBAHHOCTH BCEX KOMITCTECHIINH, 3asBICHHBIX B 00pa3oBaTenbHOM nporpammMe. @opma mpoBeaeHus TeKyIeH
aTTecTanuu i cTyaeHToB ¢ OB3 ycraHaBIMBAaeTCs C yI€TOM MHIMBHIYAIBHBIX ICHXO(QH3NIECKUX 0COOEHHOCTEH (YCTHO,
MUCbMEHHO Ha Oymare, MMCbMEHHO Ha KOMITbIOTEpE, B (hopMe TecTupoBaHus U T.11.). JIuam ¢ OB3 MoeT ObITh NpeaoCTaBICHO
JIOTIOJIHUTENBHOE BpeMs ISl IOATOTOBKU K OTBETY Ha 3K3aMEHE, BBIIIOJIHEHHS 3aJaHUs JUISl CAMOCTOSTEIIbHON paboThI.

[Ipn HEOOXOAMMOCTH CTYIEHT C OTPAHNYCHHBIMH BO3MOKHOCTSIMH 37I0POBBS IIOAAET MICEMEHHOE 3asBJICHHE O CO3JaHNH IS HETO
CIIEIMAbHBIX YCIOBUH B YUeOHO-METOINUECKOE YIIPAaBICHIE Y HUBEPCUTETA C MPUIIOKEHUEM KON JTOKYMEHTOB,

HOATBEP KIAOIUX CTaTyC MHBanuaa uin nuna ¢ OB3.
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