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Pabouas mporpamMma JUCIUTUTAHBI

JlucKkpeTHasi MATeMaTHKa
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HUrtoro 144 | 144 | 144 | 144




1.1. LIEJIM OCBOEHMUS AUCLIAIIIMHBI (MOAYJIST)

1.1.1 | pa3BuTHe y Oymyriero 6akanxaBpa MIMPOKOTO B3IJIsIIa HA MATEMATHKY U BOOPY)KEHHUE €r0 KOHKPETHHIMH 3HAHUSIMH,
JIATOIIAMHU €My BO3MOYKHOCTB BBITIOJHSTH CIIEMYIONIHE TPOQeCcCHOHATBHBIE.

1.2. 3AJAYY OCBOEHMUSA JTUCIIUITJIMHBI (MO A YJIS)

1.2.1 | u3yueHne METOI0B JUCKPETHOM MaTEMATHKH [UIs PELICHUs IPUKIIAJHbIX 3a/1a4;

1.2.2 | hopMupoBaHNE HABBIKOB MOACIMPOBAHUS PEATFHBIX OOBEKTOB 1 IPOIECCOB C HCIOIB30BAHHEM MaTEMaTHIECKOTO
annapara JUCKPETHOW MaTeMaTHUKH;

1.2.3 PasBUTHC JIOTUYECCKOTO U AJITOPUTMUYCCKOTO MBIIJICHUA CTYJICHTOB, ITOBBIIIICHUE YPOBHA UX MaTEeMaTHICCKOU KYJIbTYPHEI.

2. MECTO JUCIIMITIJINHBI MOAYJISA) B CTPYKTYPE OBPA30BATEJIbHOU ITPOI'PAMMABbI

Iuxi (paznmen) OIT: | b1.0

2.1 | TpeGoBanus K NpeABaApUTEIbHON NOATOTOBKE 00y4YaronIerocs:

2.1.1 | Marematnka

2.2 | JucumminHbl (MOAYJIM) M NPAKTUKH, IS KOTOPBHIX OCBOEHHE JAHHOM JUCHUILINHBI (MOAYJIs1) HEOOXOAUMO KaK
npeallecTByOLIEE:

2.2.1 | IIpon3BoACTBEHHAS MIPAKTHKA: TEXHOJIOTHUYECKas! (TIPOEKTHO-TEXHOJIOTHYIECKAs ) IIPAKTHKA

3. KOMIIETEHIIMY OB YYAIOILLETOCSI, POPMHUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCIHUATIINHBI
(MOZYJIA)

OIIK-4.1: Omnpegeasier cnocod0bl M HHCTPYMEHTBbI Ppa3paloTku M HHPOPMALNMOHHO-AHAJUTHYECKOW  INOAJEPKKH
OpPraHU3alHOHHO-YNPABJIeHYECKHX pellleHuii B Mpod)ecCHOHAILHOM /1eATeIbHOCTH

OIIK-4.2: Ha ocHoBe aHaiu3a u 00paGoTKu HHPOpPMANUM TNpeLiaraeT 3KOHOMHYECKH O000CHOBAHHbIE YIpaBjeHYECKHe
peuieHus 1Mo pasBUTHIO HOBBIX ﬂanpaBneﬂuﬁ AeATCJIbHOCTH

OIIK-4.3: TIIpoBoguT AaHAJMTHYECKOE HCCJIEA0BAHME 3aKOHOMEPHOCTH TMOBEAEHUSI JKOHOMUYECKHUX CYOBEeKTOB ¢
HCII0JIb30BAHUEM COBPEMEHHOI'0 HHCTPYMEHTAPHS, IPOIPAMMHBIX U HH(GOPMALIMOHHBIX CHCTEM

OIIK-2.1: BeiOupaet u npuMeHsieT PAlHOHAJIBHBIE METOAbI H HHCTPYMEHTHI /IJIAA 00PA0OTKH CTATUCTHYECKUX TAHHBIX

OIIK-2.2: HWcciaexyer M aHAIM3MPYeT PBLIHOK HWH(QOPMALMOHHBIX CHCTeM M HMH(OPMANHOHHO-KOMMYHHKANHOHHBIX
TEXHOJIOTHH, YIHTHIBAsl €ro 0CO0eHHOCTH

OIIK-2.3: Bblﬁl/lpaeT pallHOHAJIbHbIC PCIICHUS /IJ151 YIIPABJICHUSA OM3HECOM HA OCHOBE MCCJICOBAHUSA U aHAJIM3a PbIHKaA

B pe3ysibTare ocBOeHUSI AMCUHUIIJIMHBI (MOXYJIs1) 00y4AKOUIUIACH H0/KEH

3.1 |3Harn:

3.1.1 | moHATHS U OCHOBHBIE (haKThl JUCKPETHOH MaTeMaTHKH, COCTABIISIOMINE TEOPETUUECKYIO U IPAKTHUECKYIO

3.1.2 [ 6a3y popMupOBaHUS MIKOJIFHOTO Kypca MaTEMAaTHUKH, JOTIOJIHUTEIBHBIX IPOTPaMM [0 MaTEeMAaTHKE; CYIITHOCTh METOa
MOJIEIUPOBAHUS, SBISIOLIErOCsl OCHOBOM NPUMEHEHHS MaTEMAaTHKH K UCCIIEJOBAHHUIO PEANIbHBIX IIPOLIECCOB, B TOM YHCIIE
1 B 00J1aCTH MaTeMaTH4eCcKOro 0Opa30BaHus; BEAyIINE YTBEPKICHHS Kypca, 00ecIIeHBAOIIIe BO3MOXKHOCTHU €0
TIPUITIOKCHUA K PEHICHUTO npo6neM Pas3IMIHBIX PA3ACIIOB MATEMATUKN U MTPAKTUYCCKUX 3a1a4; HAYYHbIC MCTOBI,
HCTIOJB3YEMBIC JUISL aHAJIN3a TCOPCTUUCCKUX U MPAKTUICCKUX npo6neM, TIO3BOJIAIOIIUX YCTAaHABJIMBATH 3aKOHOMEPHOCTHU
SIBJICHUH ¥ IPOLIECCOB B IIPEIMETHOM I10JI€ MaTEMaTHKA; CYIIHOCTh U IIPUEMBI HCTIOIb30BAHHS H3y4aeMOTro
MaTeMaTUYCCKOIO arrapara B pa3JIMdHbIX obmactsx 3HaHPII>i; CYIIHOCTb MCTOJ0OB aHaJin3a, CHHTE3a, a6CTpamp03aHI/m,
MOJCINPOBAHUS, TPAHULBI UX IPUMEHCHUS JJI UCCIICAOBAHUSA PCAJIBHBIX IMPOLECCOB; HAYYHBIC METOAbI, UCITOJIE3YEMbIC
JUIS aHAJIN3a TEOPETHYECKUX M IIPAKTHYECKUX POOIIEM, TO3BOJISIONIMX YCTaHABINBATh 3aKOHOMEPHOCTH SIBJICHUI 1
IIPOLIECCOB B IIPEIMETHOM I10JIE MATEMATHKa; HaydHBIC METO/BI, HCIIOIb3yEMbIE IS aHAIIM3a TEOPETHUCCKUX U
MIPaKTHYECKUX IPOOIIeM B 00IaCTH MaTeMaTHIECKOTO 00pa3oBaHusI.

3.2 | YmeTh:

3.2.1 [ BecTH MOMCK HEOOXOAMMON HayIHOH HH(POPMAIHH, 0TOOP HEOOXOANMBIX TEOPETHYECKUX ITOJIOKESHUH AUCKPETHON
MaTEMaTHKH IS CO3/aHUs (PparMeHTOB yPOKOB, YIEOHBIX MPOTPAMM JUIS SJICKTUBHBIX MATEMaTHIECKUX KypCOB H
KPYXKKOBBIX 3aHSTHUII 0 MaTeMaTHKe; IPHUMEHATh METO/bI

3.2.2 | aHanm3a, cuHTe3a, a0CTParupoBaHUs; MOJICTHPOBAHUS AT UCCIIENOBAHNUS POOJIeM MaTeMaTHIECKOTO 00pa30BaHHUS;
HPUMEHATH METOJl HAYyYHOTO MCCIICOBAHUs I aHalIN3a Y4eOHOH e TEeIbHOCTH 00yJaroIiXcsl; NCTI0Ib30BaTh IIOHATHS U
BeJTyIIUE YTBEP)KACHUS TUCKPETHONH MAaTEMaTHKH B

323 mpouecce 000CHOBaHHS yTBep)K,I[eHI/II‘/ll W pCIICHUU KOHKPETHBIX 3a4a4; IPUMCHATb HAYYHbIC MCTOAbI IJIA aHaJInh3a
HpO6HCMHBIX CHTyaIIPIﬁ, BBIABJICHUIO SaKOHOMepHOCTeﬁ; NPUMCHATH MCTObI aHAJIn34a, CHHTE3a, a6CTpal"I/IpOBaHI/I$I.
MOJCINPOBAHUS IJIA UCCIICTOBAHUA npo6neM MaATCMaTUYCCKOIO 06pa30BaHI/IH.

3.3 | Bnagers:

3.3.1 IIpueMaMu UCII0JIb30BAHNUA METOJ0B HAYYHOTO UCCIICAOBAHUA JIA aHAIN3a MaTEMaTHYCCKOH ICITCIHLHOCTH
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06yqaroumxcsl JACATCIIBHOCTH B 00J1aCTH MaTEMaTUYECKOTO 06p3.30BaHI/I$[; IIpueMaMu IOoncCKa Hy)KHOfI MaTEeMaTHYECKOU
I/IH(l)OpMaL[I/II/I AJIsL IOCTPOCHUS JOKA3aTCIILCTB yTBep}K,IIeHI/Iﬁ

333

1 000CHOBAaHHS CBOUX yMOBaKJ'HO‘ICHI/Iﬁ; npueMaMu BLI60pa Hanboee palrOHAJIbHBIX METOAOB A0KAa3aTCIbCTBA
TCOPETUICCKUX MTOJIOKECHUH U pemICHNI MAaTEMATUICCKUX U MTPUKIIATHBIX 3a/1av; MIPUEMaMU BBICTPAUBAHUSA JIOTUKU
TIOCICAOBATCIIBHOIO U3JIOKEHUSA MAaTECMATUYECKOTO MaTepuaia; mMpueéMaMu BbICTPAauBaHUS LICTIOUYKU apTYMEHTHPOBAHHbBIX
yM03a1<moqu1/H71 JJIs 000CHOBaHHS yTBCp)K,I[eHI/Iﬁ U pCIICHUA MaTEMATHYCCKUX 3a4ad; IpuEMaMH aHaIn3a 0a30BBIX
HAYYHO-TCOPCTUYCCKUC MOAXOA0B K CYIIIHOCTH, 3dKOHOMEPHOCTSM,

334 OpUHOHUIIAM U 0COOCHHOCTSIM HN3ydacMbIX SIBJICHUH 1 IIpOLICCCOB B HpeﬂMeTHOfI 00J1aCTH «MaTEMAaTHKA.

4. CTPYKTYPA U COAEP KAHUE JUCIUITIJINHBI (MO YJISA)

Kon HaumeHoBaHuUe pa3/iesioB U TeM /BT Cemectp | YacoB | Komneren- Jluteparypa
3aHATHSA 3aHATHSI/ / Kypc 107070
Pazgen 1. 1. luckpeTHasi MaTeMaTHKA
1.1 MHuoxectBa /JIex/ 3 8 OI1K-4.3 JI1.1 J11.2 J11.3J12.1 J12.2 JI2.3 J12.4
JI2.5
1.2 Muosxectsa /IIp/ 3 10 OIK-2.1 JI1.1 J11.2 J11.3J12.1 J12.2 JI2.3 J12.4
OIK-2.2 J12.5
OIK-2.3
OIlK-4.1
OI1K-4.2
OI1K-4.3
1.3 MmuoxectBa /Cp/ 3 16 OI1K-4.3 JI1.1 J11.2 J11.3J12.1 J12.2 JI2.3 J12.4
JI2.5
1.4 PexyppenTHbIe ypaBHEHHS U CyMMEI /JIex/ 3 6 OIlK-4.3 JIT.1 J11.2 J11.3J12.1 J12.2 JI12.3 J12.4
J12.5
1.5 PexyppeHTHbIC ypaBHEHHS U cyMMBI /T1p/ 3 8 OIIK-4.3 JIT.1J11.2 J11.3J12.1 J12.2 JI2.3 J12.4
J12.5
1.6 PexyppenTHbIe ypaBHEHHS U cyMMbI /Cp/ 3 12 OIlK-4.3 JIT.1 J11.2 J11.3J12.1 JI2.2 JI2.3 J12.4
JI2.5
1.7 Komb6unatopuxka /Jlex/ 3 6 OI1K-4.3 JI1.1 J11.2 J11.3J12.1 J12.2 JI2.3 J12.4
J12.5
1.8 Kom6unatopuka /TIp/ 3 6 OIlK-4.3 JIT.1J11.2 J11.3J12.1 JI2.2 JI2.3 J12.4
J12.5
1.9 Kom6unartopuxka /Cp/ 3 10 OIlK-4.3 JI1.1J11.2 J11.3J12.1 J12.2 JI2.3 J12.4
2.5
1.10 I'pader /Jlex/ 3 12 OI1K-4.3 JI1.1 J11.2 J11.3J12.1 J12.2 JI2.3 J12.4
JI2.5
1.11 I'padsr /Tlp/ 3 8 OI1K-4.3 JI1.1 J11.2 J11.3J12.1 J12.2 JI2.3 J12.4
JI2.5
1.12 I'padsr /Cp/ 3 15 OIlK-4.3 JIT.1 JI1.2 JI1.3J12.1 J12.2 J12.3 J12.4
J12.5
1.13 Dk3ameH /DKk3aMeH/ 3 27 OIlK-4.3 JI1.1 J11.2 J11.3J12.1 J12.2 JI2.3 J12.4
J12.5

S. ®OHJI OHEHOYHBIX CPEJCTB

5.1. l'[epeqem, HHAUKATOPOB JOCTUKCHUSL KOMHETEHIII/Iﬁ, (l)OpM KOHTPOJISI 1 OLI€HOYHBIX CPE/ICTB

YK-2.1: 3naer He0OXOAUMBIE AL OCYIIECTBICHUS IPO(ECCHOHAIBHON NeATeIbHOCTH MPAaBOBBIE HOPMBI X METOTOJIOTHIECKIE
OCHOBBI IPHHATHS YIIPABIEHYECKOTO PEILICHUS
VK-2.2: YMeeT aHANN3UPOBATh aTbTEPHATHBHBIC BAPHAHTHI PEIICHUH IS TOCTHKEHHST HAMEUCHHBIX Pe3yIbTaTOB; pa3padaThIBaTh
TUTaH, OIIPE/IeNIATH IeJIeBBIC ITAIEI 1 OCHOBHBIC HANIPABICHUS PaboT
YK-2.3: Bnageer MeToauKaMy pa3pabOoTKH IeIH U 3a7a4 IPOEKTa; METOAaMH OLIEHKU IIPOJOKUTEIBHOCTH U CTOUMOCTH IIPOEKTA,
a Taxoke IMOTPeOHOCTH B pecypcax
OI1K-1.1: 3HaeT OCHOBBI MaTeMaTHKH, (GU3UKH, BRIYUCIUTEIFHON TEXHUKH 1 IIPOTPAMMHPOBAHHS

OIIK-1.2: YMeer pemaTs CTaHIapTHBIE TPO(ECCHOHATBHBIC 3aJa9H C IPUMEHEHUEM €CTECTBEHHOHAYYHBIX U 00IIe-NHKEHEPHBIX
3HaHUH, METOJOB MaTEMAaTUYECKOTO aHAIN3a U MOJEIUPOBAHHS
OIIK-1.3: Brageer HaBBIKAMH TEOPETHUECKOTO U SKCIIEPHMEHTAIBHOTO HCCIEN0BAHNS 00BEKTOB ITPO(EecCHOHATBHON
JIeATeITbHOCTH

5.2. TexHonornueckast KapTa JOCTHKCHUA HHAUKATOPOB

Ilepeuens nanukaropos kommnerenuuid: MOIIK-2.1, UTIK-2.1, UTIK-2.3, UI1K-3.3, UT1K-4.3

Bunel yueOHOM paOOThL: JEKIMOHHBIE 3aHATHS




@DOpMBI KOHTPOJIS U OIICHOYHEIE CPEICTBA:

3amaHus I caMoKoHTpos (10 6amios)

Ilepeuens nnaukaropoB kommerennuii: MOIK-2.1, UTIK-2.1, UT1K-2.3, UTIK-3.3, UT1K-4.3
Bunbr yaeOHOI pabOTHI: cCeMHHAPCKHE 3aHATHS

®DOopMBI KOHTPOJIS U OIICHOYHBIC CPEIICTBA:

BOTIPOCHI JIJIsl YCTHOTO OIPOCa, CAaMOCTOsITENIbHAS padoTa, MpoBepouHas pabota (25 6amnos)
Ilepeuens nnaukaropoB kommnerenuii: MOIK-2.1, UTIK-2.1, UT1K-2.3, UTIK-3.3, UT1K-4.3
Bunpl yaeOHOM pabOThI: KOHTPOJIBHBIHN cpe3

®DOopMBI KOHTPOJISL ¥ OIIEHOYHBIE CPEICTBA:

KOHTpOJIbHas paboTa (25 6amioB)

[Tepeuenn nngukaropoB komnerenuuii: MOIK-2.1, UTIK-2.1, UT1K-2.3, UTIK-3.3, NT1K-4.3
Bunpr yaeOHO# paboTHI: caMocTosITeNnbHAS paboTa

®DOopMBI KOHTPOJISL ¥ OIIEHOYHBIE CPEJICTBA:

WHAWBUAYyalbHas paboTa (25 6annos)

[Tepeuens nngukaropoB komnerenuuii: MOIK-2.1, UTIK-2.1, UT1K-2.3, UTIK-3.3, UT1K-4.3
Bums! yaeOHOMH pabOTHL: 3K3aMeH

®DOpMBI KOHTPOJISI U OLICHOYHBIC CPEICTRA:

BOTIPOCHI K dK3aMeHy (15 6amion)

5.3. ®opmMbI KOHTPOJISI U OLIEHOYHbIE CPEACTBA

ITpumepHBIe BOIIPOCHI ISl yCTHOTO ONpoca:

Tema «Pexypcuu u cyMMBbD»

1. KakoBsI crienuduueckne crocoObl 3aJaHust JUCKPETHOU QyHKIHN?

2. Kakoit cMbICIT HIMeeT HHIEKC B 0003HAYCHUH AUCKpeTHON (yHKImHU fn?

3. CKOJIBKO JTOJDKHO OBITH 33JaHO HAaYaIFHBIX JAHHBIX, YTOOB! OHH ONPEACISUINA TUCKPETHYIO (QYHKIINIO, 3aITaHHYIO PeKYPPEHTHBIM
COOTHOIIICHHEM, OJJHO3HAYHO?

4. Kak onpeaenuts MOpAI0K PEKYPPEHTHOTO COOTHOLIEHUS?

5. KakoBBI OPSAAKH PEeKYPPEHTHBIX COOTHOILCHUH, 3aIaI0MIUX apU(PMETHICCKYIO H TECOMETPUICECKUE TPOTPECCHH, (paKTopHal,
gucna GudoHagun?

6. Uem oTnmuaeTcs peKyppeHTHOE COOTHOIIIEHUE OT PEKYPPEHTHOTO YpaBHEHHMS?

7. Uto Ha3pIBaeTCs pElIeHHUEM PEKyPPEHTHOIO YpaBHEHUS?

8. Uto mpencTaBinseT co0oit MHOXeCTBO perreHuid JIOPY?

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

10. Kak nosryuaercst xapakrepuctaueckoe ypasaenue 1t JIOPY?

11. KaxoBa cBsI3b MEXIy KOJIMYECTBOM KOPHEH XapaKTepUCTHYECKOro ypaBHeHU U nopsakom JIOPY?

12. Kakue auckpeTHsle (GYyHKINH COOTBETCTBYIOT KOPHIO KPATHOCTH M B Oa3wce perreHnii?

13. Kakosa cBs3b Mexay nopsakoM JIOPY u unciom nrHEHHO He3aBUCHMBIX peIIeHui B 6azuce?

14. Beerna nu cymectByeT 6a3uc npoctpanctsa pertenuit JIOPY, cocrosimuil n3 BemecTBeHHbIX GYHKIIMN?

15. KaxoBa cTpykTypa obmero penrerHus JIOPY?

16. Mo3KHO J11 10 KOPHSIM XapaKTEepUCTUYECKOTO ypaBHEHUs BOCCTaHOBUTH JIOPY?

17. Kakosa ctpykTypa obmero pemenust JIHPY?

18. Jlns gero 3amarorcsi Ha4abHbIC YyCIIoBUs BMecte ¢ JIPY?

19. B uém cxoxects pemenuit JIPY u muHeHHBIX muddepeHnnansHbIX ypaBHeHMI?

20. KaknM pekyppeHTHBIM COOTHOIICHHEM 3a1aéTCs CyMMa N CJIaTaeMBIX JAHHOH YHCIOBOM MOCIEA0BATEIHOCTH?

21. Kax HaliTh Ha4yaJbHbIE YCIOBUS PEKYPPEHTHOTO COOTHOILIEHHS, 331a0IIEr0 CyMMY?

22. Kakue npeoOpa3oBaHusl HaJl CyMMaMH, HE MEHSIONINE UX 3HaUYeHMs, Bbl 3HaeTe?

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

Tema «['pads»

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

2. Yem oprpad oTIMIaTCs OT HEOPUSHTUPOBAHHOTO rpada?

3. Kakue crioco0b1 3ananus rpada Ber 3Haete?

4. MO>XHO JTU TT0 MATPHILE CMEKHOCTH, MATPHIIC MHIMACHIINH, CIIUCKY CMEXHBIX BEPIIMH OJHO3HAYHO ONPEICIUTh rpad Oe3
neTenb (MHOYKECTBOM BEPIIUH U CEMEHCTBOM p&dep)?

5. OnHO3HAYHO 71 N300pakaeTcst tuarpaMMoii rpad, 3aJaHHbI MHOKECTBOM BEPIIMH U ceMeicTBOM pEbep?

6. KakuM OTHOIIIEHHEM CBSI3aHBI MKy COO0H pa3inuyHble peann3anuu rpada B BUJE JHarpaMMbl?

7. 3aBHCHMBI JIM YUCIIO BEPIIMH U 4KcI0 pédep B mosaHOM rpade? B mepese?

8. CKOJIBKO CYIIECTBYET MPOU3BOJLHBIX (n,m)-rpacdoB? [Ipocteix? bes nerenn? be3 kpatHbIX pébep?

9. KakoBa HanMeHbIIas U3 BO3MOXKHBIX CTENeHel BepIuH rpada?

10. KaxoBa Han0oJibIasi U3 BO3MOXKHBIX CTETICHEH BEPILIHH IPOCTOTO rpad)a, UMEIOIEro N BepIINH?

11. Yto MOKHO CKa3aTh MPO CTENICHU BEPIIUH MOJHOTO Tpada?

12. MoXHO JI YTBEpIK/IaTh, YTO B CIydae paBEHCTBa CTENeHEH BeexX BepiinH rpada, rpad moTHbIH?

13. Mo>XHO 11 YTBEPKAATh, YTO Tpad ¢ n BEPIIMHAMY, BCE CTEIIEHU KOTOPBIX PaBHbI n-1, monHbid? TOT e BOIPOC ISl TPOCTOTO
rpada?

14. EcTb 1M CBS3b MEXIY CTEIIEHHOH TOCIIeIOBATEITBHOCTRIO rpada M KOJIMIECTBOM BEPIIHH?

15. EcTb 1 CBsI3b MEXKIY CTETIEHHOH MOCIEN0BATENbHOCTRIO Tpada u KoIuiecTBoM pEdep?

16. Byzner nu cBsI3HBIM rpad, eclii B HEM CYIIECTBYET BEPIUIMHA, COEAUHUMAS IyTEM, CO BCEMU OCTaJbHBIMH BEPIIMHAMU?
17. KakuM COOTHOIIICHHEM CBSI3aHBI CTEIIEHb BEPIIUHEI OATpada U CTEeHBb TOH jKe BEepIINHEI B Tpade?




18. MOXHO ITH yTBEpKIIaTh, YTO B CBA3HOI KOMIOHEHTE rpada Bce BEPIIHHBI UMEIOT Ty K€ CTEIIeHb, YTO U B caMoM rpade?
19. MoHO JI YTBEpKAaTh, YTO. €CJIN CTETNIEH! BCEX BEPIIMH Morpada COBMAIAIOT C UX JKe CTEeNeHsIMU B rpade, To moarpad
SIBIISIETCS CBA3HOM KOMIOHEHTO# rpada? [IpaBunbHbIM moarpagom?

20. Mo>HO JIH yTBEpIKIlaTh, YTO, €CIIM BCE BEPLIMHBI OCTOBHOTO MOArpad)a MMEIOT Te JKE CTEIICHH, YTO U B Tpade, To noarpad
coBmanaer c rpagom?

21. Beerna nu B rpade cymecTByeT MapmpyT Haubombmer mmuHbl? Lens, HanbGompnieit InHbI? 3aMKHYTHII MapIIpyT
HanOoJIbIIeH IauHbl? [lyKa HanOoIbIIel AIUHEBI?

22. Kak Ha3pIBaeTcs rpad), B KOTOPOM CYIIECTBYET MapIIpyT HAUOOIbIICH ITUHBI?

23. EnuHCTBEHEH 11 OCTOB y Tpada?

24. Kaxue rpadbl UMEIOT €TUHCTBEHHBIH OCTOB?

[IpuMepHBIe 3a1aHNST CAMOCTOSITEIBHBIX PaboT:

Mo xuure [Monukanosoit N.B. [luckperHas Matematuka. (yaeOHoe mocodue). — bapuaym: M3n-so At TIA. — 2010.

1. 3amaun o Teme «Ipadsi».

2. 3agauu o Teme «KomOuHaTopuka.

[IpuMepHBIe 3a1aHNS] KOHTPOJIBHBIX PadoT:

OxapaxTepH30BaTh MPEUTOKEHHBIIN B3BEIICHHBIH Ipad 1o miany

1). Yucnossle xapaxkrepuctuku rpada G:

a) (, )- rpad,

b) cremneHHas mociaenoBaTeNbHOCTD,

€) MaKcUMajbHas JUINHA IPOCTOH 1enu (yKa3aTh 3Ty IETIb)

d) MakcuManbHast IJTHHA MPOCTOTO IHMKJIA (YKa3aTh ITOT IIHKII)

€) YHCIIO CBS3HBIX KOMIIOHEHT

f) xpoMaTudeckoe 9ncio (crenaTh NPaBIFHYIO BEPIIUHHYIO pACKPacKy rpada)

2). Apyrue xapaktepuctuku rpada G:

a) mpocToit (MyJbTH-, TICEBIIO-),

b) mosHOTA,

C) CBSI3HOCTb, 6

d) arMKINYHOCTD,

€) JiIepoBOCTh (MOTYIHIIEPOBOCTE)(000CHOBATD),

f) raMUIIBTOHOBOCT®,

g) aHapHOCTh (M300pa3uTh U30MOP(QHBIIA TUTOCKHIA Tpad),

3). Ykazatp B rpade (eciiu UMEroTCs):

a) SIIEpOB LUK UIIH JHIIEpOBY LETb,

b) TaMHIBTOHOB IMKII MIIM TAMIJIBTOHOBY LIETIb,

C) MAaKCUMAaJIbHYIO KIIHKY,

d) ocToB HauMeHbIIEero (HauOOJIBIIIErO Beca),

€) IpaBIJIBHBIN Topad) ¢ yKa3aHHBIMH BepIIMHAMH (a,b,c,d).

4). 3amaTh BRIOpaHHBII TPAaBUIIBHBIN TOATPad Pa3HBIMHU CIIOCOOAMH.

ITpumepHsble 3aJaHUs HHAUBUIYaIbHON pabOTHI:

ITo yuebHO-MeToMueckoMy mocoowmto [Tonmmnkanosoii 1.B. Pekypcun u cymmebr. — baprayi, 2014. — 50 c.

Tema 1. «/luckpeTHbIe QyHKIUMY.

1. 3agatp rpaduuecku QYHKIHIO, 3aJAHHYIO ONTUCAHUEM.

2. Beraucnuthb 3HaveHus QyHKIUH, 3aJaHHOM (HOPMYITOi, a TakKe HAHTH ¢€ BU NPH JIMHEHHOM MOJICTAHOBKE apryMEHTA.
3. Haiitn 3 cnemyroniux 3a HagaJbHBIMU YCIIOBHSMH 3HAUCHUS PEKYPPEHTHO 3aMaHHOH (QyHKIHH.

4. 3agath (QPyHKIHIO PEKypPEHTHBIM COOTHOILIEHHEM 1-0T0 HOpsIKa

Tema 2. «Pexypcun»

1. ITo KOpHSAM XapaKTEepUCTHYECKOTO YpaBHEHNUS Hanmcath obuiee penreHre JIOPY.

2. IIpoBepuTs, sBsIoTCA U fJaHHBIC (QyHKIUH pemerusmu JIOPY 3-ero mopsiaka.. PemmTs pekyppeHTHOE ypaBHEHHUE

3. Haiitu o61uee pemenue JIHPY mo KopHSIM XapakTepHUCTHUECKOTO YpaBHEHUS! M M3BECTHOMY YaCTHOMY pelleHuto. Haiftu Bux
JIHPY.

4. a) Haiit wactHOe pemenue JIHPY 1-oro mopsiaka co criennaabHOM MpaBOi YacThIO, YIOBICTBOPSIONIEE HAYaIbHBIM YCTIOBHSIM.
6) Haiitu uactHoe pemrenne JIOPY 2-oro mopsxa, yIOBIETBOPSIONIEE HAYaIbHBIM YCIOBUSIM.

Tema 3. «CymMMBI»

1. Pactincats cyMMBI, 3aJaHHBIE Yepe3 «CHTMay-0003HaueHNE, BBITHACHIBAs 3 TIEPBHIX H 2 TIOCIEHNX cilaraeMbix. Crenathb
npeoOpa3oBaHMs HHIEKCOB.

2. [IpeoOpa3oBaTh CyMMBI, «OTIIEIUISSD» 1-0€, ocieaHee cinaraeMble, pa3duTh Ha 2 CYMMBI, B IEPBOM M3 KOTOPBIX N CIaraeMbIX, a
BO BTOPOI1 BCE OCTAJIBHBIE.

3. BEIYUCINTE CyMMBI, CBOJISI K H3BECTHBIM CyMMaM.

4. 3ammcaTb CyMMBI Yepe3 «CHIMa»-0003HaueHue. BRIYUCIHTE CyMMBI, CBOJIS HX K PEKYPPEHTHOMY ypaBHEHHIO.
ITpumepHsbIe 3aJaHUs TPOBEPOUHON pabOTHI:

1. ITo KOpHSAM XapaKTEepUCTHUECKOTO YpaBHEHHMS 3ammcath odrmee pemrerne JIOPY.

2. Haiit wactHOe pemenue JIOPY 2-oro mopsiika, yIoBIETBOPSIOIIEE HAYaIbHBIM YCIOBHSAM.

Bonpocs! k 3x3ameny:

1.Paznuure Mex Iy TMCKPETHON M HETIPEPBIBHON, MATEMaTHUKOM.

2.Cuer u niepeuncienue (mepedop) Kak OCHOBHBIE METOBI TUCKPETHON MaTeMaTHKH.

3.9¢dexr “koMOMHATOPHOTO B3pbIBA”, MpUMEpPHL. YTO Takoe NUCKpEeTHAs MaTeMaTHKa




4.Cnoco0sI 3amucu KoHeYHBIX cyMM. [IpeoOpasoBanus cymm. Kparthueie cymmbl. HekoTopsie MeTOABI CyMMHPOBaHUSL.
5.IlonsTHE PEKYPPEHTHOTO COOTHOMICHNS. [IprMepH! 3a/1a4, MPUBOIANINX K PEKYPPEHTHBIM COOTHOIICHHUSIM.
6.Yucna ®ubonauun, uncna Katanana. Hexkotopeie cnocoOb! pemieHns: peKyppeHTHBIX COOTHOIIEHHH.
7.bunomuansubie K03 GuieHTs. OCHOBHBIE TOXKIECTBA ¢ OHHOMHAIBEHBIMU KOG QUIIMESHTaMH.

8.Tpeyronpauk [lackans. burom Herotona. Hekotopsie mpumenenus 6maoma HeioroHa.

9.Yucna Ctupnuara 1-ro u 2-ro poxa. [lonmmroMuansubie ko3¢ dunueHTsl. [lomnHOMIaTEHAS TeopeMa.

10.CumBobI ~, 0, O. OCHOBHBIE IIPAaBUJIA UCTIONB30BAHUSI ITHX CUMBOJIOB.

11.AcuMnTOTHYECKHE PELICHUS PEKYPPEHTHBIX COOTHOIIICHHUH.

12.®@opmyna Ctupinara (6€3 10Ka3aTebCTRa).

13.B160pKH, pa3MelIeHus], MEPeCTaHOBKH, COUETaHMsI, Pa30UEeHNUs; NX TIepecUeT.

14.KomOuHATOPHBIH cMBICT OMHOMHATIBHBIX K03 (dHieHToB. KOMOMHATOPHBIA CMBICT HOIMHOMHUAIBHBIX KO3()(MHIIMEHTOB 1 YUCEI
CrupnuHra.

15.MeTo[ BKJIFOUEHUS-UCKIIFOUEHHS U €T0 IIPUMEHEHHUS.

16.@opmynel obpamenus. Oynkiust Mebuyca. @opmyna obpamienus Mebuyca.

17.IMpunuun dupuxie. Teopema Pamcest (koneunslit ciryqaii). Yucna Pamces. [Ipumenenus reopemsr Pamces (Teopema Ban nep
Bapnena).

18.ITonsTue rpada u MynbTurpada; pasauuHblie CIOCOObI UX MPECTABICHUS.

19.Ctenens Bepumusl rpaga. Teopema o cymMme cTeneHei BepinH rpada U ee CIeiCTBHE.

20.IToarpad. ITyts, 1ienb, mpocTas memb, UK, TIPOCTOM IHKIL.

21.Css3ub1e rpadsl. KoMIoHEHTH! CBA3HOCTH Tpada, ux gucio. M3omopdasie rpadsl.

22.Diinepossl rpadel. Kputepuii sitneposoctu. I'aMuinbToHOBBI Tpadbl. [lepeBsbsi.

23.XapakTepuzaloHHas TeopeMa.

24 IlnanapHsle rpadbl. YKIaaka rpada.

25.Teopema Xopnana (6e3 JOKa3aTenbCTBA).

26.I1Tnockue rpadsl. He mnanapHocts rpados.

27.Packpacka BepiimH rpada. XpoMaTHIecKoe 9nuciio rpada.

28. IsynonbHble rpadsl. Teopema Kennra.

29.PackpannBaeMoCTh BEpILIHH IUIAHAPHOTO Ipada MAThIO KPaCKaMHu.

30.Teopema 0 4eThIpeX KpacKax.

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

HeynoBneTBopHUTENbHO.: HE JOCTUTHYT

Y noBnerBoputensHO. [10poroBeIii ypoBeHb: 3HAET (PparMEHTapHO MOHSTHS U OCHOBHBIE (DaKTHI AUCKPETHON MAaTEMaTHKH,
COCTaBIIAIONIIE TEOPETHUECKYIO 1 IPAKTHIECKYIO 0a3y (hOPMUPOBAHUS HIKOIBHOTO Kypca MaTEMaTHUKH, JOMOTHUTENbHBIX
IIPOIrPaMM 110 MaTEMAaTHKE; HE B IIOJHOM Mepe CYLIHOCTbh METOa MOJACIUPOBAHNS, SBJIAIOLIETOCS OCHOBOM IPUMEHEHUS
MaTEMAaTHKH K MCCIICIOBAHIIO PEaTbHBIX IIPOILIECCOB, B TOM YHCIIE U B 00JIaCTH MaTeMaTHYECKOTO 00pa30BaHMs; BEAyIINE
YTBEpKICHHUS Kypca, 00eCIeUHBAIONIIE BOZMOXKHOCTH €r0 TPHIOKEHHS K PEIICHHUIO IPOOIEM pa3INuHBIX Pa3enoB MaTEeMAaTUKU U
MpPaKTHYECKUX 3a/1a4; HaydHbIE METO/IbI, UCTIOIb3YeMbIE IS aHATN3a TEOPETUUECKHUX U MPAKTUUECKUX MPOoOIIeM, TO3BOISIOMUX
YCTaHAaBIMBATh 3aKOHOMEPHOCTH SIBJIIEHUH U MPOLIECCOB B IPEIMETHOM MOJIE MATEMATHKA; CYIIIHOCTh U ITPUEMBI UCIOTIb30BaHUS
M3y9aeMOTr0 MaTEMaTHIECKOT0 allapara B Pa3IMIHBIX 001aCTIX 3HaHMIA; CYITHOCTh METOIOB aHAJI3a, CHHTE3a, A0CTparnpoBaHHs,
MOJIEJIMPOBaHMs, TPAHULBI UX IIPUMEHEHHUS AJIS1 UCCIIEN0BaHN PEAIbHBIX IPOLIECCOB; HAYYHbIE METOIbI, UCIIOJIb3YEMBIC JIS
aHaJIM3a TEOPETUUECKUX U MPAKTHUECKUX MPOOIEM, TO3BOSIONINX YCTaHABIMBATh 3aKOHOMEPHOCTH SIBJIEHUII U MIPOIIECCOB B
MPeMETHOM I10JIe MaTeMAaTHKa; HaydHbIe METOMBI, HCIOIb3yeMbIe TS aHaIN3a TEOPETHYECKUX U IPAKTHIECKIX MTPoOIeM B
o0acTu MaTeMaTH4IecKoro obpazoBanus. [Ipn HemOCPEACTBEHHOM PYKOBOJCTBE IIPETIOaBATEIS YMEET BECTH TOUCK HEOOXOIUMON
Hay4HO# HH(pOpMalnH, 0TOOP HEOOXOAUMBIX TEOPETHUECKUX MTOJI0KEHUH IMCKPETHOM MaTeMaTHKH I CO3/IaHusl ()parMeHTOB
YPOKOB, Y4€OHBIX ITPOTPaMM JJIsl SJICKTHBHBIX MAaTEMAaTHIECKUX KypPCOB M KPYKKOBBIX 3aHSATHH 110 MaTEMaTHKE; IIPUMEHSTh METOMBI
aHaJM3a, CHHTE3a, aDCTParupoOBaHUs; MOISITMPOBAHHMS T UCCIICIOBAHIS IPOOIIEM MaTeMaTHIeCKOTO 00pa30BaHUS; IPHMEHSTh
METO/] HAyYHOTO UCCIIEAOBAHUS IS aHAIN3a yIeOHON IesITebHOCTH 00yJaloIUXCsl; UCIIOIb30BATh MOHATHS U BEIyIIIe
YTBEpKAEHUS TUCKPETHOI MaTeMAaTUKH B TIpoliecce 0O0CHOBAHUS YTBEPKIEHUH U pellIeHMH KOHKPETHBIX 3aJa4; IPUMEHATD
HayJIHBIE METOMBI JUIS aHAJI3a MPOOIIEMHBIX CUTYallii, BEIIBICHAIO 3aKOHOMEPHOCTEH; TPUMEHSITh METOIBI aHAIIN3a, CHHTE3a,
abcTparupoBaHMs. MOJISIHPOBAHUS IS UCCIICIOBAHMUS MIPOOIeM MaTeMaTHIeCKOTo 00pa3oBaHus. Braseer orpaHIueHHBIM
Ha0OPOM HCIOJIb30BAHUSI METOJI0B HAYYHOTO MCCIEOBaHMS I aHAIN3a MaTEMaTUIECKON IS TeTbHOCTH 00yJaromuxcs
JESATEIFHOCTH B 00JIACTH MaTEMaTHYECKOTO 00pa30BaHUsl; IpUEMaMH MOUCKa HY)KHOH MaTeMaTHIeCKOH HH(POPMAIIIHN JUIs
TIOCTPOCHHMS JIOKA3aTEeIBCTB YTBEPKICHNIT 1 000CHOBAHHSI CBOMX YMO3AKIIIOUEHHH; MPHEMaMH BEIOOpa HanboIree paroHaIbHBIX
METOJ0B JI0Ka3aTe/IbCTBA TEOPETUUECKUX [TOJI0KEHUH U PELICHUS MATEMaTHYECKUX U IIPUKIAHBIX 3aa4; IPUEMaMu
BBICTPaUBaHMs JOTMKH IIOCIEN0BATEIbHOIO U3JI0KEHHI MATEMaTHYECKOTO MaTepUalla; IPUEMaMH BBICTPAMBAHUS LICIOYKU
apryMEHTHPOBAHHBIX YMO3aKIIOUCHHUH 1151 000CHOBAHMS YTBEp)KICHUN M PEIICHNST MaTEMaTHIECKHX 3a1ad; IpHeMaMH aHaIn3a
0a30BBIX HAYYHO-TEOPETUUECKHE MOIXO/I0B K CYIIHOCTH, 3aKOHOMEPHOCTSIM, IIPHHIIUIIAM U OCOOCHHOCTSIM U3yJaeMBbIX SBICHUI 1
MPOLIECCOB B MIPEAMETHON 00JIaCTH «MaTEMaTUKa.

Xopomo. ba3oBblil ypOBeHb: 3HAET OCHOBHBIC OHATHS 1 OCHOBHBIEC (DaKThl JTUCKPETHOH MaTEMaTHKH, COCTABIISIOLIIE
TEOPETHIECKYIO M TIPAKTHIECKYI0 0a3y OPMUPOBAHUS MIKOJIFHOTO Kypca MaTeMaTHKH, JOTIOJHUTEIBHBIX IPOTPaMM MO
MaTEMaTHKE; CYIIHOCTb METOJA MOJAEIUPOBAHUS, SBJISIOLIEIOCS OCHOBOM IIPUMEHEHHS] MATEMATHKH K UCCIIEIOBAHUIO PEATIbHBIX
HPOLIECCOB, B TOM YHCIIE U B 00JIaCTH MaTeMaTHIECKOTO 00pa30BaHuUs; BEIyIIUE YTBEPKICHH Kypca, 00ecIieynBaroLIie
BO3MOJKHOCTH €T0 IIPUIIOKEHHUS K PEIICHNIO POOIIeM Pa3IMYHBIX Pa3/elIoB MATEMAaTHKH M MPAKTHYECKHUX 3a/1a4; HaydHBIC METOIH,
UCTIONIb3YeMBIE JJISI aHAJIH3a TEOPETHUECKUX U IMIPAKTHUECKUX IPOOIIeM, TO3BOIISIONINX YCTAaHABINBATH 3aKOHOMEPHOCTH SBJICHUI 1
IIPOLECCOB B IIPEIMETHOM I10JI€ MATEMATUKA; CYLIHOCTb U IIPUEMBI UCIIOJIb30BaHUs U3y4aeMOro MaTeMaTUYECKOTO ammapara B
Pa3IMYHBIX 00NACTAX 3HAHMIL; CYIIHOCTh METOIOB aHANIN3a, CHHTE3a, a0CTparupoBaHusl, MOJIEINPOBAHMS, TPAHUIIBI X TPUMEHEHUS




JUIS MCCTIENOBAaHUs PEANIbHBIX IIPOLIECCOB; HAYYHBIE METObI, HCIIOIb3YEMBIE JIJIsl aHAJIN3a TEOPETHYECKUX M IPAKTUYECKUX
npo0IIeM, TTO3BOJISIOMNX YCTAHABINBATE 3aKOHOMEPHOCTH SIBJICHHUH U IPOIIECCOB B IIPEAMETHOM IT0JIC MAaTEMATHKA; HAyIHbIE
METO/IBI, UCTIONB3YEMBIC IJIS aHAIH3a TEOPETUUECKUX U MPAKTHUECKUX MPoOIeM B 00IaCTH MaTeMaTHIECKOTO 00pa30BaHus. YMeeT
BECTH ITOUCK HEOOXOMMOI HaydHOH HH(pOpPMaNH, 0TOOP HEOOXOAUMBIX TEOPETHIECKUX ITOJI0OKEHUH TUCKPETHON MaTeMaTHKH IS
co3naHus (PParMeHTOB YPOKOB, yIEOHBIX IIPOTPAMM JUIS SJTEKTHBHBIX MAaTEMAaTHUECKUX KYPCOB M KPY)KKOBBIX 3aHATHH 110
MaTeMAaTHKe; IPUMEHITh METOABI aHAHN3a, CHHTE3a, a0CTParupoBaHUs; MOJICITHPOBAHMS I UCCIICIOBAHUS IPOOIIeM
MaTeMaTHYeCKOro 00pa30BaHUs; IPUMEHATh METO HaydHOTO MCCIEI0BaHUS Ul aHAIN3a Y4eOHOH AeSTeNbHOCTH 00YJatOIIXCs;
HCIIOJIB30BaTh MOHATHUS U BEIYIIHNE YTBEPKICHNUS IUCKPETHON MaTeMaTHKH B ITpoLiecce 000CHOBAHUS YTBEPKICHUN 1 PEIICHUH
KOHKPETHBIX 3a/1a9; IPIMEHATh HaydHbIE METOIBI IS aHAJIN3a ITPOOIEMHBIX CHTYallHi, BBIIBICHHUIO 3aKOHOMEPHOCTEH; TPUMEHSATh
METO/IbI aHANIN3a, CHHTE3a, a0CTParupoBaHHs. MOACIUPOBAHUS ISl UCCIENO0BAHUS MTPOOIEM MaTEMaTHIECKOTO 00Pa30BaHUSL.
Brnageer nocraTo4HBIM HAGOPOM HCHOIB30BAHUS METOI0B HAYYHOTO HCCIIEIOBAaHM AT aHAIM3a MaTeMaTHUECKOH AESTENbHOCTU
00yJaromuxcsi JeITeIbHOCTH B 00JIaCTH MaTeMaTHUECKOTO 00pa30BaHI; IPHEMaMH ITOMCKA HYy)KHOH MaTeMaTHIeCKOH
uH(pOpManUN IS TOCTPOEHHS JOKA3aTeIECTB YTBEPIKACHHUH 1 000CHOBAHMUS CBOUX YMO3AKIIIOUCHUI; IpHieMaMH BEIOOpa Hanboee
palMOHAIBHBIX METOAOB J10KA3aTEIbCTBA TEOPETHUECKUX M10JIOKEHUN U PELICHUS MATEMAaTUYECKUX U IIPUKIAIHbIX 3a1a4;
IIPHEMAaMHM BBICTPAMBaHMs JIOTUKHU I10CIIEA0BATEIBHOIO H3JI0KEHUS MAaTEMATUYECKOTO MaTepHuala; IPMEMaMH BBICTPANBaHUs
[ETTOYKH apIyMEHTHPOBAHHBIX yMO3aKITIOUSHNUIT 111 000CHOBAHUS YTBEP KICHHUH M PEIICHNS MaTEMaTHIECKHX 3a71ad; IpUeMaMHu
aHanu3a 6a30BBIX HAYYHO-TEOPETHUECKUE OAXO0I0B K CYITHOCTH, 3aKOHOMEPHOCTSIM, IPUHIIUIAM U 0COOCHHOCTSIM H3ydaeMbIX
SIBJICHUH ¥ TIPOIIECCOB B MPEIMETHOM 00JIaCTH «MaTeMaTHKay.

OrimaHO. BeICOKMit ypOBeHb: 3HAET MOHATHSA M OCHOBHBIE (DaKTHI TUCKPETHOH MaTeMaTHKH, COCTABIIIOMINE TEOPETHIECKYIO U
HpaKTHYECKYIo 0a3y (opMHUPOBaHMS MIKOIBHOTO Kypca MaTEMAaTHKH, JOMOTHATEIBHBIX IIPOTPAMM 110 MaTEMATHKE; CYIITHOCTh
METOZa MOJIEJIUPOBaHMs, BILIIOILEIOCS OCHOBOM NPUMEHEHUSI MATEMATHKH K UCCIIEJOBAHUIO PEAIbHBIX IIPOLIECCOB, B TOM YUCIIE U
B 00J1aCTH MaTeMaTHYECKOT0 00pa30BaHusT; BEAYIIIE YTBEPKICHNS Kypca, 00eCIIeUNBAIONINE BO3MOXKHOCTH €TI0 IPUIIOKEHHUS K
pelIeHnIo MpodIeM pa3INIHBIX Pa3leioB MATEMATHKH U MPAKTHUECKUX 33/1a9; HAYIHBIE METO/IBI, HCIIOIb3yeMbIe [T aHAIN3a
TEOPETUYECKHUX U MPAKTUIECKHUX MPOOIeM, TO3BOJSIOMNX YCTAHABINBATh 3aKOHOMEPHOCTH SBJICHHH U MPOLIECCOB B IPEAMETHOM
NoJjie MaTeMaTHKa; CYIIHOCTh U IIPUEMBI HCIIOIb30BaHUS U3y4aeMOT0 MaTeMaTHUECKOTO annapaTa B pasIMuHbIX 00IaCTAX 3HAHUM;
CYIITHOCTh METOJIOB aHAJIM3a, CHHTE3a, a0CTparnpoBaHMUs, MOJCIHPOBAHNUS, TPAHHUIIEI UX TIPUMCHEHHMS JUTS CCIISIOBAHHS PeaTbHBIX
MPOIIECCOB; HAYIHBIC METO/IBI, HCIIOJIB3yEMBIC IS aHAJIN3a TEOPETHIECKHUX U MPAKTUYECKUX MPOOIIEM, TIO3BOISIOMINX
YCTaHABJIMBATh 3AKOHOMEPHOCTH SBJICHUHI U IIPOLIECCOB B IPEIMETHOM I10JI€ MATEMATUKA; HAYYHBIE METO/BL, UCIIOJIb3YEMBIE UL
aHa/IM3a TEOPETHIECKUX U MPAKTHYECKHUX IPOOIEM B 00IaCTH MaTEMaTHYECKOTO 00pa30BaHus. YMEET BECTH IIOMCK HEOOXO0 MO
HayqHOH HH(OpManuH, 0TOOP HEOOXOMMBIX TEOPETHIECKHUX MOJI0KEHHH TUCKPETHO MaTeMaTHKH IS CO3/aHMs (pparMeHTOB
YPOKOB, Y4EOHBIX IIPOTPaMM AT HIEKTUBHBIX MATEMaTHIECKHX KypCOB U KPYKKOBBIX 3aHSTUH [0 MaTeMaTHKE; IPHUMEHATh METOIBI
aHanm3a, CHHTe3a, a0CTParupoBaHus; MOICITMPOBAHMS JUIs HCCIIEOBAHMUS IPOOJIEM MaTeMaTHIeCKOro 00pa30BaHus; IPHMEHSTh
METO]T HAy9HOTO MCCIIEAOBAHMUS IS aHAIIN3a YIeOHO! ESTeTbHOCTH 00yJalONINXCsl; HCIIOIB30BATh MOHATHS U BEIYIIIC
YTBEPKICHUS TUCKPETHOI MaTEeMAaTHKH B TIpoliecce 0OOCHOBAHUS YTBEPKICHUH U pelIeHNH KOHKPETHBIX 33]a4; IPUMCHATh
HayJHbIe METOABI JJIsl aHAIIN3a MPOOIEMHBIX CUTYyalluil, BBIIBICHUIO 3aKOHOMEPHOCTEH; IPUMEHSITh METO/IbI aHAIIN3a, CUHTE3a,
abcTparupoBaHUsl. MOJEINPOBAHMS IS HCCIICHOBAHUS IPOOIEM MaTeMaTHIECKOTo 00pa3oBaHus. Biageer KoMIiekcoM MEeToINK
Hay4HOTO MCCIEA0BAHMS JUI aHATN3a MATEeMaTHIECKON IEATENbHOCTH 00YJaOMNXCS ASSTEIBHOCTH B 00aCTH MaTeMaTHIECKOTO
00pa3oBaHuUs; MPUEMOB MOUCKA HYKHOM MaTeMaTHYeCKOH HH(OPMAIUH ATl HOCTPOSHHUS TOKA3aTeNbCTB YTBEPKACHUH 1
000CHOBAHHS CBOMX yMO3aKJIFOUCHHI; IPUEMOB BbIOOpa HanOoJIee pallMOHANBHBIX METO/IOB JI0Ka3aTeIbCTBA TEOPETHYECKHX
MIOJIO’KEHUH U PELIEHUs] MAaTEMAaTU4YECKUX U MPUKIIAAHBIX 3a/1a4; IPUEMOB BBICTPaNBaHUs JJOTHKH IIOCIEN0BATENBLHOIO U3JI0KEHUS
MaTEeMaTHYECKOTO MaTepHaa; IPHEMOB BEICTPANBAHMS [EMOYKH apTYMEHTHPOBAHHBIX YMO3AKIIIOUEHHH JUTT 000CHOBAHNUS

YTBEp KIEHUII U pelleHusl MaTeMaTHUECKUX 3a/1a4; IPHEMOB aHanKu3a 0a30BbIX HAYYHO-TEOPETHUYECKUE TIOAX0I0B K CYLTHOCTH,
3aKOHOMEPHOCTSM, IIPHHIUIIAM U 0COOCHHOCTSIM M3yJaeMbIX SBICHUH 1 IPOIIECCOB B MPEAMETHOM 00JIaCTH «MAaTEMaTHKa»

6. YAEBHO-METO/JUYECKOE U UH®OPMAINIMOHHOE OBECIHIEYEHHME JIUCIUITJIMHBI (MO YJISA)

6.1. Pexomennyemasi imreparypa

6.1.1. OcHoBHas JIUTEPATypa

ABTOpBI, COCTaBUTENN Wznanue OK3.
JI1.1 |IO.II. llleBenen JuckpeTHas MaTeMaTHka: yueOHoe mocodue s CTYJCHTOB [TEXHUYECKUX 50
crieranbHocTel] By3oB — CII6. : Jlans, 2008
JI1.2 | U. B. [lonukaHoBa ; JluckpetHas MmateMaTHka: yaeOHoe mocooue — bapraym : Antl'TIV, 2020 — URL: 9999
AnTaiickuii https://library.altspu.ru/dc/pdf/polikanova.pdf
TrOCyAapCTBEHHBIN
MIeIarOrMIeCKui
VHUBEPCHUTET
JI1.3 | M. U. dextaps JuckperHas MaTemaTnka: yaeOHoe ocoone — Mocksa : UHTYUT : Aii ITu Ap 9999
Menua, 2022 — URL: https://www.iprbookshop.ru/120477.html
6.1.2. JlonoiHUTEIbHAS JIUTEPAaTypa
ABTOpBI, COCTaBUTENHU W3nanue DK3.
JI2.1 |H.II. Penpkun JluckpeTHas MaTeMaTHKa: Kypc JIEKUUi I CTYICHTOB-MEXaHUKOB : yueOHOe 74
nocobue s cryaeHToB By3oB — CII6. : Jlaus, 2006




ABTOpBI, COCTaBUTENN Uznanue OK3.

JI2.2 | T.C. Cobonena, A. B. |/luckperHas MaTeMaThKa: yueOHUK JJISI CTYICHTOB By30B — M. : Akagemus, 2006 20
YeukuH ; mox pen. A.
B. Yeukuna

JI2.3 | W. B. IlonukaHosa ; JuckperHas matemaTuka: yueOHoe nmocobue — bapnayn : Antl'TIA, 2010 34
Anraiickas
rOCyZapCTBEHHAS
Hearornieckas
aKajgeMus

JI2.4 | U. B. Ilonukanosa 3amaHust MO0 JUCKPETHOW MaTeMaTHKe: yIeOHO-METOIUUECKOe TIOCOOHE [ st 24
CTYICHTOB U TIpernoaBareneii pu3nko-MareMaTndeckux (HaKyinbTeTOB
HeJarorndeckux By3oB] — baprayi, 2011

JI2.5 | Anraiickas JluckperHas MaTeMaThka: yaeOHO-MeToquueckoe nocoone — bapnayn, 2013 — URL: 9999
rocyapCTBeHHAs https://library.altspu.ru/ac/chebotarev.pdf
elaroruaecKast
akazemus ; coct. C. B.
YeboTapén

6.3.1 IlepeyeHb MPOrpaMMHOI0 o0ecnedeHust

6.3.1.1 [ ITakeT Microsoft Office

6.3.1.2 [ ITaker LibreOffice

6.3.1.3 | [Taker OpenOffice.org

6.3.1.4 | Oneparnronnas cucrema cemeiictea Windows

6.3.1.5 | UatepHer Opayzep

6.3.1.6 | [IporpamMma 1 MPOCMOTPa INEKTPOHHBIX TOKYMEHTOB (opMmata pdf, djvu

6.3.2 TlepeyeHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1 | MDB. MexBy30BcKas anekTpoHHas O6ubimmorexa / HoBocnOMpCkHii rocyjapCTBEHHBIH MeTarOrnIecKuii yHUBEPCUTET

6.3.2.2 | OnextponHas 6ubmroreka HIIb / Anraiickuii rocynapCcTBEHHBIN ITearoTHYECKU yHUBepCcHuTeT, HaydHo-miemarornaeckas
OubnuoTeka

6.3.2.3 | eLIBRARY.RU : Hay4Has a5meKkTpoHHAs ONOIHOTEKA

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUIIJIMHBI (MO YJIA)

7.1 | ObopynoBaHHbIE y4eOHbIE ayTUTOPHH, B TOM YHCJIE C UCHOIb30BAHUEM MYIbTUMEIMUHBIX KOMIUIEKTOB, OJKITIOYEHHEM K
cetd «IHTEpHET» U TOCTYIIOM B AJICKTPOHHYIO HH(POPMAMOHHO-00pa30BaTENbHYO cpely Y HUBEPCHTETA.

7.2 | Aynuropun [iist CaMOCTOSATEIBHON pabOThI C MOJKITIOYCHUEM K ceTh «IHTepHeT» U JOCTYIIOM B 3JIEKTPOHHYIO
HHGOPMaAMOHHO-00pa30BaTEIBHYIO Cpeay Y HUBEPCHUTETA.

8. METOANYECKHE YKA3AHUSA JJIA OB YYAIOIIUXCS ITIO OCBOEHHIO IMCIUIIVIMHBI (MO YJISA)

Bech JTeKIIMOHHBIN Kypc pa30UT Ha TEMBI B COOTBETCTBHH C yaeOHOH nporpammoii. OcCHOBHAs Lielb Kypca — pOpMHpOBaHHE
po¢eCCUOHATBHON KOMIIETESHIINN OYTyIIEero YIUTeNs MaTeMaTHKH U HHGopMaTHku. CrielnaabHBIME [ENsIMH Kypca «JIuckpeTHas
MaTeMaTHKay SBISIOTCS: Pa3BUTUE TEOPETUIECKON 0a3bl M MPAKTUIECKUX HABBIKOB pAOOTHI C aITOPUTMAMH.

Bunger yuebHoit paboThl: 1) TeopeTHueckasi MOArOTOBKA, KOTOPas MPEICTaBIeHa BONPOCAMH UCTOPUH, SBOJIIOLUHU IPeIMETa
«JluckpeTHast MaTeMaTHKa», OCHOB CHEIMAIbHBIX TEOPETUYECKNX 3HAHUN: KPUTHYECKOE OCMBICIIEHHUE TEOPETUUYECKOTO MaTepuaa ¢
MO3UIIUH COBPEMEHHOW HAYKH; COCTABJIEHNE KOHCIIEKTA JIEKIIUI TI0 TEOPUH allTOPUTMOB; CAMOCTOSITENbHAs paboTa ¢ JINTepaTypou;
2) mpakTU4ecKas MOATOTOBKa, KOTOpas MPEACTaBIeHAa B IIaHAX MPAKTUYECKUX 3aHATHI U CEMHUHAPOB NPAKTUUIECKUMHU 3aJaHUSIMU U
YIpaKHEHMSIMHU: (hOpMHUPOBaHHE TEXHUKH PaOOTHI C THIIOBBIMH 3a1a4aMH; Pa3BUTHE TCOPETHICCKUX 3HAHUN M PAKTHICCKIX
HaBBIKOB CTYJCHTOB.

Mertoanyeckue pekoMeHaauu 1y odydaronuxcs (¢ OB3)

IMox crenuaTbHBIME YCTIOBUSMU JUTS TIOJTy9eHAS 00pa30BaHUs 00YJaIONMMHUCS C OTPAaHHYCHHBIMH BO3MOYKHOCTSIMH 3I0POBBSI
TIOHMMAIOTCSI YCTIOBUS 00ydeHNs!, BOCHUTaHNS M PAa3BUTHS, BKIIFOYAIONIIE B ce0s NCITOIB30BaHNE CIIENHATBHBIX 00pPa30BaTeIbHBIX
HPOrpamMM U METO/I0B O0y4eHHsI U BOCIIUTAHUS, CIICLUATIbHBIX Y4€OHUKOB, Y4€OHBIX MOCOOUIT U IMAAKTHYECKUX MAaTEPUaJIOB,
CIIeNMaIbHBIX TEXHUUECKUX CPEIICTB 00ydeHHs KOJUIEKTUBHOTO M MHINBHAYaJIbHOTO MONb30BaHus. Iloctpoenne o6pa3oBaTeIbHOTO
Tporiecca OPUEHTHPOBAHO HA YIET HHANBHIYAIbHBIX BO3PACTHBIX, ICHXO(MH3HIECKIX 0COOEHHOCTEH 00YIaIONIXCs, B YACTHOCTH
HpeANOIaraeTcss BO3MOXKHOCTD Pa3padOTKU MHANBHAYAIbHBIX yUeOHBIX IIIaHOB. Peann3anus HHANBHYaIbHBIX yIeOHBIX IIIAHOB
COIIPOBOXKAACTCSI ITOAAEPIKKON ThIOTOpa (POJMTEINS, B3ABILIETO Ha ceOsl THIOTOPCKUE (DYHKIIMH B ITpoLiecce 00yueHus, BOJIOHTEPa).
Obyuaromuecst ¢ OB3, kak U Bce 0CTalIbHBIC CTYACHTHI, MOTYT 00ydaThes [0 HHANBHAYAIEHOMY yaeOHOMY IUTaHy B
YCTQHOBJIEHHBIE CPOKH C YIETOM HHANBHUIYaJIBHBIX 0COOCHHOCTEH M CIIeNHABHBIX 00pa30BaTeNbHBIX TOTPEOHOCTEH KOHKPETHOTO
oOyuarommerocsi. IIpu coctaBneHMH HHAUBHIYaIbHOTO rpaduxa o0ydeHus A aui ¢ OB3 BO3MOXKHBI pa3IHYHbIE BAPHAHTHI
NPOBEJCHHS 3aHATUI: IPOBEACHNE HHANBHIYAIbHBIX HUIIH TPYNIOBBIX 3aHATUH C IIENbI0 YCTPAHEHHS CIIOKHOCTEH B YCBOCHHU
JIEKIMOHHOTO MaTepuaa, HOATOTOBKE K CEMHHAPCKUM 3aHATHAM, BBITIOIHEHUIO 33/IaHUH 110 CAMOCTOSTENIFHOM padoTe. Jlyis mmu ¢




OB3, o ux npocsde, MOTyT OBITh aaITHPOBAHBI KAK CAMM 3aJaHus, TaK U (JOPMBI X BBIIOJIHEHHS. BrInosHeHNE 1oz
PYKOBOJICTBOM IIPEOJIaBaTe sl MHINBHIYATEHOTO TPOEKTHOTO 3aJaHMs, TO3BOJISIONIETO COYETaTh TEOPETHIECKUE 3HAHUS 1
MpaKTHYECKUE HABBIKY; IPHIMEHEHHE MYIbTUMEIUHHBIX TEXHOJIOTHH B IpoLiecce 03HAKOMUTENBHBIX JIEKIIUH H CEMHHAPCKUX
3aHATHH, YTO TIO3BOJISICT SKOHOMHTH BPEMs, 3aTpadrBacMoe Ha M3JI0)KCHHE HEOOX0IMMOTO MaTepHaa 1 YBEIIMIUTH €T0 00bEeM.
J1n1s1 ocyIiecTBIIGHHS TIPOIEAYP TEKYIIEro KOHTPOJIIS YCIIEBAaEMOCTH M IPOMEKYTOUHOH aTTECTAINH IIPETIOIaBaTeNH, B
COOTBETCTBHH C IIOTPEOHOCTSIMH CTY/ICHTa, OTMEUCHHBIMH B aHKETE, U PEKOMEHIAIUAMHE CIIEIHAINCTOB Je(hEKTOIOTHIECKOTO
npo¢uist, paspadarsiBaeT HOH/IBI OLIEHOYHBIX CPECTB, aJAIITUPOBAHHBIC IS JIULL C OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3710POBBSI 1
MO3BOJISIOINE OLEHHUTH JOCTIKEHNE MU 3aINIAHUPOBAHHBIX B OCHOBHOH 00pa30BaTeNIbHON IIpOrpaMMe pe3ylbTaTOB OOydEeHHS U
YpOBEHB c(OPMUPOBAHHOCTH BCEX KOMIETEHITHH, 3aBIEHHBIX B 00pa3oBaTebHON nporpamMme. @opma mpoBeaeHus TeKyImeH
aTTecTanuu i cTyaeHToB ¢ OB3 ycraHaBIMBaeTCs ¢ y4eTOM MHIUBHIYANbHBIX ICHXO(u3ndeckux ocodenHocTeil (ycTHO,
NHUCBMEHHO Ha Oymare, MMCbMEHHO Ha KOMIIbIOTEpe, B (hopMe TecTHpoBaHus H T.11.). JInnam ¢ OB3 MoxeT ObITh MpeoCcTaBICHO
JIOTIOTTHATENBHOE BPeMs JUIS TIOATOTOBKH K OTBETY HA SK3aMeHeE, BBITIOJTHEHHUS 3aJaHUs JUIT CaMOCTOSTENBHOH paboTHI.

IIpu HEOOXOIMMOCTH CTYAEHT C OTPAaHWIEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBS ITOJa€T MMCHMEHHOE 3asBICHIE O CO3AaHUHU I HETO
CHELHUAIBHBIX YCIOBHHA B YUeOHO-METOANYECKOE yIpaBIeHHE Y HUBEPCUTETA C IPUIIOKEHHEM KOUN TOKYMEHTOB,

HOATBEP KAAIOIUX CTaTyc MHBanuaa uiu auua ¢ OB3.
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