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IIporpammy cocraBun(u):

xghmn, doyenm, I[loruxanoea Hpuna Buxmoposna

Pabouas mporpamMma JUCIUTUTAHBI

JlucKkpeTHasi MATeMaTHKa

paspaborana Ha ocHoBanuu PI'OC BO - 6akanaBpuaT o HampasiaeHuio moarotosku 09.03.03 Tlpuxiiaanas
nHpopmartnka (npuka3 MunoOpHaykn Poccun ot 19.09.2017 1. Ne 922)

cocTaBiieHa Ha ocHoBaHMH ydeOHoTO 1ana 09.03.03 IIpuknagaas nHbopMaTHKa (YpoBeHs: OakalaBpHar;
kBanuukanus: 6axkanasp), yreepskaeHHOro Y4éHsiMm coeToM @I'BOY BO «AntI TIV» ot 24.04.2023, mpoTtokon 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: 2023-2027 yu.r.
3aB. xadenpoit bopucenko Oxcana BukroposHa

Pacnpe)le.ne}me YacoB JUCHUILIMHGI 110 ceMecTpaM

Cemectp
(<Kypc>.<Cemectp 2(1.2)
Ha Kypce>) Hroro
Henens 20
Bun 3ansauii vII | PII | VI PIT

Jlexnun 32 (32 (32 (32
ITpakTuyeckue 32 132 |32 |32
Konrponn 4 4 4 4
CaMOCTOSITEIIbHOM
paboTsI
HWroro ayn. 64 |64 |64 |64
Konrakthas pabota |68 |68 |68 [68
Cam. pabota 76 |72 |76 |72
HUroro 144 | 140 | 144 | 140




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 | u3yueHre METO0OB JUCKPETHOM MaTEMaTHKH JUIsl PEIICHUS] IPUKIIAJHBIX 3a]a4;

1.2.2 | hopMupoBaHNE HABFIKOB MOACIUPOBAHHUS PEANBHBIX 0OBEKTOB U ITPOIIECCOB C MCIIOJIF30BAHIEM MAaTEMaTHIECKOTO
annapara JUCKPETHOW MaTeMaTHUKH;

1.2.3 PasBUTHC JIOTUYECCKOTO U AJITOPUTMUYCCKOTO MBIIJICHUA CTYJICHTOB, ITOBBIIIICHUE YPOBHA UX MaTEeMaTHYCCKON KYJIbTYpPBI.

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

Iuxi (paznmen) OIT: | b1.0

2.1 | TpeGoBanus K NpeABaApUTEIbHON NOATOTOBKE 00y4YaronIerocs:

2.1.1 | MaremaTHuecKuii aHaIu3

2.1.2 | BBozHBIi Kypc MaTeMaTUKU

2.1.3 | Teopus BeposATHOCTEN M MaTeMaTH4ECKasi CTATUCTHUKA

2.2 | JucuuminHbl (MOAYJIM) H MPAKTHKH, I KOTOPHIX OCBOECHHE TaAHHOM TUCHUILINHBI (MOIYJIs1) HEOOXOAUMO KaK
npeiIecTBYOIIee:

2.2.1 | InddepeHnmanbHbie ypaBHEHUS 1 MaTeMaTHUeCKast Gr3nka

222 HpOI/I3BOI[CTBeHHaH IMpaKTUKa: neaarornyeckas rnpaKkTuKa

3. KOMIIETEHIIMY OBYUYAIOIIETOCSI, ®OPMHPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCLIATLTUHBI
(MOZYJIS)

OIIK-1.1: 3naeT ocHOBBI MaTEMATHKH, (PU3HKH, BHIYUCIMTEIbHONH TEXHUKH U MPOrPAMMHPOBAHHS

OIIK-1.2: Yveer pemarb CTaHAapPTHbICe INPOQeCCHOHAIbLHbIC 3a1a4d C IPUMEHEHHEM eCTeCTBCHHOHAYYHBIX H 00Ie-
HHKCHEPHBIX 3HAHUI, METOJ0B MATEeMATHYECKOI'0 AHAJIM32 U MOAEJIMPOBAHHUS

OIIK-1.3: Buageer HaBbIKAMH TEOPETHYECKOI0 M JKCHEPHMEHTAIBHOIO HCC/IEI0BAHUS 00bEeKTOB NpodeccHOHAIbHOM
AesATeIbHOCTH

VK-2.1: 3Haer HeoOXogquMble [JIsl OCYIIECTBJEHHMS TNPOQECCHOHAIBHOH  JeATeJbHOCTH IPaBOBble HOPMBI M
METO/10JIOTHYECKHE OCHOBBI IPUHATHSA YNPABJIEHYECKOI0 peleHust

VK-2.2: VYMmeeT aHAIM3MPOBATh AJIbTePHATHBHbIC BApPUAHTHI PpeIIeHMIl A8 JOCTUKEHUS! HAMEYEHHBbIX pe3yJbTATOB;
pa3padaTbiBaTh
TJIAH, ONpeeJISiTh leJieBble 3TANbI H OCHOBHbIE HANIPABJICHHS PaboT

VK-2.3: Buageer mMeroaukamMu pa3spa00TKH LeId M 3aa4 IPOEKTAa; METONAMH OLEHKH IPOAOIKHTEIbHOCTH H CTOMMOCTH
NMPOEKTA, 2 TAKIKe MOTPeOHOCTH B pecypcax

B pe3ysibTare ocBOeHUsI AMCUUIJIMHBI (MOIYJIs1) 00y4aAIOUIUICS HO/KEH

3.1 |3narn:

3.1.1 | mOHSATHS U OCHOBHBIE (DAKTHI TUCKPETHON MAaTEMaTHKH, COCTABIISIONIME TEOPETUUECKYIO M TPAKTUYECKYIO

3.1.2 | 6a3y popMupoBaHUs MIKOJIFHOTO Kypca MaTeMAaTHKH, HOTIOJHUTEIBHBIX IPOTPaMM 110 MaTEMaTHKeE; CYIITHOCTh METO/a
MOJIEJIUPOBaHUS, SIBIAIOLIErOCsi OCHOBOM MPUMEHEHHSI MATEMATHKU K UCCIIEOBAHUIO PEASIbHBIX IIPOLIECCOB, B TOM YHCIIE
1 B 00J1aCTH MaTeMaTHIECKOro 00pa30BaHNs; BEAYIIUE YTBEPKICHHS Kypca, 00ECIICHBAOIIIE BO3MOKHOCTHU €0
MPUIOKEHUS K PEIICHNIO IPOOJIeM Pa3IMIHBIX Pa3AeNIoB MaTEMAaTHKH U MIPAKTUUECKUX 3a]1a4; HAyIHBIC METOIHI,
UCIIOJIB3yeMBbIe JUIsl aHaJIM3a TEOPETHUECKUX U IIPAKTHYECKHX MPpo0JIeM, MO3BOJIAIONINX YCTAaHABIMBATh 3aKOHOMEPHOCTH
SIBJICHUH ¥ IPOLIECCOB B IIPEIMETHOM I10JI€ MaTEMATHKA; CYLIIHOCTb U IIPUEMBI HCIIOIb30BAHUS H3ydaeMOro
MaTeMaTHYECKOTO allapara B Pa3JIMIHbIX 001acTsAX 3HAHUH; CYIITHOCTh METOJIOB aHAIIM3a, CHHTE3a, a0CTparnpoBaHus,
MOJIeTTMPOBAHMUS, FPAHUIIBI X IPUMEHEHUS IS HCCIeJOBAHUS PEaIbHBIX IPOIECCOB; HAYYHBIE METO/BI, UCIIOIb3YeMbIE
JUIsL aHAJIN3a TEOPETHYECKUX U IIPAKTUYECKUX POOIIEM, TTO3BOJISIOIINX YCTaHABINBATH 3aKOHOMEPHOCTH SBJICHUH U
IIPOIIECCOB B IIPEIMETHOM TI0JIe MaTEMAaTHKa; HaydHBIE METOIBI, NCIIONIB3YEeMbIE JJIS aHAJIH3a TCOPETUIECKUX U
MPaKTHYECKUX MPoOIeM B 00JIaCTH MAaTEMaTHIECKOTO 00pa30BaHUsL.

3.2 | YmeTh:

3.2.1 [ BecT mOMCK HEOOXOMMMOI HaydHOH HH(DOpMALIH, 0TOOP HEOOXOANMBIX TEOPETHIECKHIX HOIOKEHUH TUCKPETHOM
MaTEMaTHKH IS CO3/aHUs (PParMeHTOB yPOKOB, YIEOHBIX IIPOTPAMM JJIS SIEKTHBHBIX MATEMATUIECKUX KYPCOB U
KPYXXKOBBIX 3aHATHI 10 MaTEMaTUKe; IPUMEHSITh METOIbI

3.2.2 | ananmu3a, CHHTE3a, a0CTParupOBaHus; MOACTUPOBAHUS ISl KCCIIETOBAHMUS IPOOIEM MaTeMaTHIecKoro 00pa3oBaHus;
IPUMEHATH METOJl HAYYHOTO HCCIICNOBAHUS IS aHAIIN3a Y4eOHOH NesTeNIbHOCTH 00yJaroUXCsl; UCIOIb30BaTh MOHATUS U
BeJIyIINE YTBEP)KACHUS AUCKPETHOH MAaTEMaTHKH B
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mpouecce 000CHOBaHUS yTBCp)K,E[CHI/H‘/Il " pCIICHNU KOHKPETHBIX 3aJia4; IPUMCHATh HAYYHBIC METOAbI JIs aHaJIu3a
HpO6HCMHBIX CHTyaIIHﬁ, BBIABJICHUIO SaKOHOMepHOCTeﬁ; MNPUMCHATH MCTOJIbI aHaJIn3a, CHUHTE34a, a6CTpaFI/IpOBaHI/I$I.
MOJCINPOBAHUS IJIA UCCIICTOBaAHUA npo6neM MATCMaTUYCCKOIO 06pa30BaHI/IH.

3.3 | Bnagers:

33.1

IIpueMaMu UCIIOJIBb30BAHNUA METOJ0OB HAYYHOTO UCCIICAOBAHUA JIA aHAIN3a MaTEMaTHICCKON JACATCIBHOCTHU
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00yJaromuxcst AEATENEHOCTH B 00IaCTH MaTeMaTHYECKOTO 00pa30BaHMs; IPHEMaMH ITONCKA HY)KHOM MaTeMaTHIeCKOH
HH(GOPMAIHH JUIS IOCTPOCHHS TOKA3aTENbCTB YTBEP KICHIH

333

1 000CHOBAHUS CBOUX yMOSElKJIIO‘IeHPIfI; npueMaMu BI)I60pa HanboJsee pannoHAJIBHBIX METOIOB IOKA3aTECIIHCTBA
TCOPETUICCKUX MOJIOKCHHH U PpeIICHUS MAaTEMATUYCCKUX U TPUKITAAHBIX 3a/1a4; MIPUEMaMU BbICTPAUBAHUA JIOTUKN
MOCJIE€A0BATCIIBHOI'O U3JIOKCHUA MAaTEMAaTUYECKOIo0 MaT€puralia; IpueMaMH BbICTparBaHUs LEIMOYKHU apIryMEHTHUPOBAHHBIX
yMOBaKJTIO‘IGHI/Iﬁ JJIsL 000CHOBaHUS yTBep)K}leHI/Iﬁ U pCHICHUA MATEMATHYCCKUX 3a/ia4d; IPpUEMaMH aHaJIn3a 0a30BbBIX
HAYIHO-TCOPCTUUCCKUE MOAXOA0B K CYIITHOCTH, 3aKOHOMEPHOCTSM,
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OpUHOUIIaM U 0COOEHHOCTSIM HU3ydacMbIX SIBJICHUH B MponueccoB B Hpel[MeTHOﬁ 00J1acTH «MaTEMAaTHKAY.

4. CTPYKTYPA U COAEPKAHME JUCIMITJINHBI (MO YJISA)

Kon
3AHATHUA

HaumeHoBaHue pa3/iesioB U TeM /BT
3aHaTus/

Cemectp
/ Kype

Yacos

Kommeren-
JIginie

Jluteparypa

Pazgen 1. 1. luckpeTHasi MaTeMaTHKA

1.1

Mmuoxecrsa /JIex/

2

VK-2.1 VK-
22VK-23
OIlK-1.1
OIIK-1.2
OIlK-1.3

JI1.1J11.2 J11.3J12.1 J12.2 JI2.3 J12.4
JI2.5

1.2

Mmuoxecta /IIp/

10

YK-2.1 VK-
22VK-23
OIIK-1.1
OIlK-1.2
OIlK-1.3

JI1.1J11.2 J11.3J12.1 J12.2 J12.3 J12.4
JI2.5

1.3

MtuoxectBa /Cp/

10

VK-2.1 VK-
22VK-23
OIIK-1.1
OIlK-1.2
OIlK-1.3

JI1.1 J11.2 J11.3J12.1 J12.2 J12.3 J12.4
JI2.5

1.4

PexyppeHTHEIEC ypaBHEHHUS U CyMMEI /JIex/

VK-2.1 VK-
22VK-23
OINK-1.1
OIlK-1.2
OIIK-1.3

JI1.1 J11.2 J11.3J12.1 J12.2 J12.3 J12.4
JI2.5

1.5

PexyppenTHBIe ypaBHeHUS U cymMElI /T1p/

VK-2.1 VK-
22VK-23
OIlK-1.1
OIIK-1.2
OIIK-1.3

JI1.1 J11.2 J11.3J12.1 JI2.2 J12.3 J12.4
JI2.5

1.6

PexyppenTHbIE ypaBHEHUS U cCyMMEI /Cp/

10

VK-2.1 VK-
22VK-23
OIIK-1.1
OIIK-1.2
OIlK-1.3

JI1.1J11.2 J11.3J12.1 JI12.2 J12.3 J12.4
JI2.5

1.7

Komb6unatopuxka /Jlex/

YK-2.1 VK-
22VK-23
OIIK-1.1
OIlK-1.2
OIlK-1.3

JI.1J11.2 J11.3J12.1 J12.2 J12.3 J12.4
JI2.5

1.8

Kom6unatopuka /TIp/

VK-2.1 VK-
22VK-23
OIlK-1.1
OIlK-1.2
OIIK-1.3

JI1.1 J11.2 J11.3J12.1 J12.2 J12.3 J12.4
JI2.5




1.9 Komb6unaropuxa /Cp/ 2 10 [ VK-2.1 VK- | JI1.1J11.2 J11.3J12.1 JI2.2 JI2.3 JI2.4
22VK-23 JI2.5
OINK-1.1
OIlK-1.2
OIIK-1.3

1.10 I'padsr /Jlex/ 2 12 | VK-2.1 VK- | JI1.1J11.2 J11.3J12.1 JI2.2 J12.3 JI2.4
22VK-23 JI2.5
OIlK-1.1
OIIK-1.2
OIIK-1.3

1.11 I'pader /TIp/ 2 8 VK-2.1 VK- JI1.1J11.2 J11.3J12.1 JI12.2 J12.3 J12.4
22VK-23 JI2.5
OIIK-1.1
OIIK-1.2
OIlK-1.3

1.12 I'padsr /Cp/ 2 15 YK-2.1 VK- JI.1J11.2 J11.3J12.1 J12.2 J12.3 J12.4
22VK-23 JI2.5

OIIK-1.1
OIlK-1.2
OIlK-1.3

1.13 Dx3ameH /Dk3aMeH/ 2 27 VK-2.1 VK- JI1.1 J11.2 J11.3J12.1 J12.2 J12.3 J12.4
22 VK-23 J12.5
OIIK-1.1
OIIK-1.2
OIIK-1.3

5. ®OHJI OHEHOYHbBIX CPEJCTB

5.1. Hepeqeﬂb HHAUKATOPOB JOCTUKCHUA KOMHeTeHHHﬁ, (l)OpM KOHTPOJIA U OLIEHOYHBIX CPEACTB

YK-2.1: 3naer HeoOXOMMBIE JUIS OCYIIECTBICHHS IPO(ECCHOHATBPHON AeATETbHOCTH IIPABOBBIC HOPMBI M METOXOJIOTHIECKHE
OCHOBBI IPHHATHS YIIPABIEHUECKOTO PEIICHUS

VK-2.2: YMeer aHann3upoBaTh albTepPHATHBHBIC BAPHAHTHI PEIICHUH IS TOCT)KEHHST HAMEUEHHBIX PE3yIbTaToB; pa3padaTeiBaTh
TUTaH, OTIPE/IeNIATH IeJIeBbIC ITAIBl M OCHOBHBIE HANIPABJICHUS paboT

YK-2.3: Bnageer MeToaukaMy pa3pabOoTKH IeIH U 3a7a4 IPOEKTa; METOAaMH OLIEHKH IPOJOKUTEIHOCTH U CTOUMOCTH ITPOEKTA,
a TaKoKe MOTPeOHOCTH B pecypcax

OI1K-1.1: 3HaeT OCHOBBI MaTEeMaTHKH, (GU3UKH, BRIYUCIUTEIFHON TEXHIKH U IPOTPAMMHUPOBAHUS

OI1K-1.2: YMeer pemaTs cTaHIapTHBIE MPO(ECCHOHATIBHBIC 3aJaUH C IPUMEHCHHEM €CTECTBEHHOHAYYHBIX U 00IIIe-HKEHEPHBIX
3HaHUH, METOJJOB MaTEMAaTUYECKOTO aHAIN3a U MOJCIUPOBAHHS

OIlK-1.3: Biageer HaBbIKAMH TEOPETHYECKOTO U SKCIIEPUMEHTAIBHOTO HCCIIEI0BAaHNS 00BbEKTOB NPO(eCCHOHATBHOM
JIESITENbHOCTU

5.2. TexHoorn4yeckasi KapTa JO0CTUKCHUS HHANKATOPOB

Ilepeuens unaukaropos kommnerennuii: MOIK-2.1, UTIK-2.1, UIIK-2.3, UIIK-3.3, UI1IK-4.3
Bums! yueOHOM pabOTHL: JIEKIIMOHHBIE 3aHATHS

DOopMBI KOHTPOJIS U OLIEHOUHBIE CPEJICTBA:

3amaHus I caMoKoHTpos (10 6amtoB)

Iepeuens naankaTopos kommerennuit: MOIK-2.1, UTIK-2.1, UTTIK-2.3, UTIK-3.3, UTIK-4.3
Bunel yuebHoi pabOThl: CeMUHAPCKUE 3aHATHUS

DOopMBI KOHTPOJIS U OLIEHOUHBIE CPEJICTBA:

BOTIPOCHI JIJIsl YCTHOTO OIPOCa, CaMOCTOsITeNbHAS padoTa, MpoBepodHas padoTa (25 6amioB)
ITepeuens nnaukaropoB kommerenuii: MOIK-2.1, UTIK-2.1, UT1K-2.3, UTIK-3.3, UT1K-4.3
Bupl yueOHOM pabOThl: KOHTPOJIBHBIN cpe3

@DOpMBI KOHTPOJIS U OIICHOYHEIE CPEICTRA:

KOHTpOJIbHAA paboTa (25 6amioB)

Ilepeuens nnaukaropos kommerenuii: MOIK-2.1, UTIK-2.1, UT1K-2.3, UTIK-3.3, UT1K-4.3
Buybr yaeOHO# paboTHI: caMoCTOsITeNFHAS paboTa

@DOopMBI KOHTPOJIS U OIICHOYHEIE CPEICTRA:

WHAWBUAYyalbHas pabota (25 6annos)

[Tepeuenn nnaukatopoB komnerenuuii: MOIK-2.1, UTIK-2.1, UT1K-2.3, UTIK-3.3, NT1K-4.3
Bunpr yaeOHO#t paboOTHI: SK3aMeH

@DOpMBI KOHTPOIISI U OIICHOYHEIE CPEICTBA:

BOTIPOCHI K dK3aMeny (15 6asoB)

5.3. ®opMBI KOHTPOJIS H OLIEHOYHBIE CPEICTBA

IIpumepHBIe BOIPOCHI Il YCTHOTO OIPOCa:
Tema «Pexypcuu u cymMbD»




1. KakoBsI crienuduyueckue crocoObl 3aaHust JUCKPETHOW QYHKIHH?

2. Kaxoit cMBICTT HMeeT HHJIEKC B 0003HaYeHIH AUCKpeTHOH (yHKImn fn?

3. CKOIBKO OMKHO OBITH 33JJaHO HAYaJIbHBIX JAHHBIX, YTOOBI OHH ONIPEAENISIN AUCKPETHYIO (DYHKIUIO, 3aJaHHYIO PeKYPPEHTHBIM
COOTHOLIEHHEM, OJHO3HAYHO?

4. Kak onpenenuTs MopsAA0K peKyppeHTHOTO COOTHOIICHHUS ?

5. KaxkoBBI MOPSAAKK PEeKYPPEHTHBIX COOTHOIIEHHUH, 3aJafOINX apu(METHUECKYIO H TEOMETPUIECKHE IPOTPECCHH, (paKTOpHa,
gucina Gubonaqun?

6. UeMm oTiMuaeTcs peKyppeHTHOE COOTHOLIEHHE OT PEKYPPEHTHOTO YpaBHEHHMs?

7. UTto Ha3bIBaETCA PEIICHUEM PEKYPPEHTHOIO YpaBHEHUS?

8. Uro mpexncrasnser coboit MHOXecTBO pemenuit JIOPY?

9. CKOMBKO pelieHuii onmuceiBaeT GopMyia obiero pemenuns JIOPY, JIHPY?

10. Kak noistydyaercs xapakrepuctuueckoe ypasaenue ais JIOPY?

11. KakoBa CBA3b MeX/Iy KOJIHIECTBOM KOPHEH XapaKTepPUCTHUECKOTO ypaBHEHH U nopsakoM JIOPY?

12. Kakue auckpeTHble pyHKIUH COOTBETCTBYIOT KOPHIO KPaTHOCTH M B 0a3uce pereHuii?

13. KakoBa cBs13b Mexay mopsakoM JIOPY u 4nciioM THHEHHO HE3aBUCUMBIX pellieHuid B 6asuce?

14. Beeraa nmu cymectByeT 6as3uc npoctpaHcTsa pemennii JIOPY, cocrosimmii 3 BemecTBEHHBIX (DYHKIIHI?

15. Kakosa ctpykTypa obmero pemenust JIOPY?

16. Mo>kHO J11 110 KOPHSIM XapaKTepPUCTUIECKOTO ypaBHEHHs BOcCTaHOBUTH JIOPY?

17. Kakosa ctpykrypa obmmero pemenus JIHPY?

18. st gero 3amarorcsi Ha4aNbHBIE yCIOBUS BMecTe ¢ JIPY?

19. B uém cxoxects pemienuit JIPY u nuneiHbIx nuddepeHnnanbHbIX ypaBHEHUNA?

20. KakuM peKyppeHTHBIM COOTHOLIEHHEM 33Ja€TCsl CyMMa N CIIaraéMbIX JaHHOW YHCIOBOM MOCIEN0BATENBHOCTH?

21. Kax HaliTh Ha4aabHbIE YCIOBUS PEKYPPEHTHOTO COOTHOILEHHUS, 3aJa0ILEr0 CyMMY?

22. Kaxue npeoOpa3oBaHusl HaJ CyMMaMH, HE MEHSIONINE UX 3HaYeHus1, Bol 3HaeTe?

23. Kakuie MeTo1bl BEIYMCIICHUS CyMM Bl 3HaeTe?

Tema «['padsn»

1. Kak Ha3pIBalOTCS OCHOBHBIE 3JIEMEHTHI HEOpHEHTHpoBaHHOTO Tpada? Oprpada?

2. Yewm oprpad oTinuvaTcs OT HEOPHUEHTUPOBAHHOTO rpada?

3. Kakue criocoOb1 3ananus rpada Ber 3HaeTe?

4. MO>XHO JTH TTO MaTPHIle CMEKHOCTH, MATPHIIEe HHIIMACHIINH, CIINCKY CMEXHBIX BEPIIMH OJHO3HAYHO ONIPEAeNIUTh Tpad Oe3
nerenb (MHOKECTBOM BEPILIUH U ceMercTBOM pédep)?

5. OnHO3HAYHO JIM M300paskaeTcs AuarpaMMoit rpad, 3alaHHbI MHOXECTBOM BEPIIHH U ceMelCTBOM pédep?

6. KaxuM OTHOIICHHEM CBSI3aHBI MEXKIY COO0M pa3IndHbIe pealn3aliy rpada B BHIE IHATPaMMBI?

7. 3aBHCHMBI JTM YUCIIO BEPIINH U 4uciio pédep B moaHOM rpade? B nepese?

8. CKOJIBKO CyIIeCTBYET MPOU3BOJIbHBIX (n,m)-rpado? IIpocteix? be3 nerens? bes kpatHbix pédep?

9. KakoBa HanMeHbIIast U3 BO3MOXKHBIX CTEIICHEH BepIINH rpada?

10. KakoBa Han6oJIbIas U3 BO3MOKHBIX CTEIEHEH BEPIIHH POCTOTO Tpada, MMEIOIEro n BepIInH?

11. Yto MOKHO CKa3aTh MPO CTENEHU BEPIINH MOJHOTO rpada?

12. MOXHO JI1 YTBEpIKIlaTh, YTO B CIIydae PaBEHCTBA CTENCHEH BceX BepLIMH rpada, rpad) morHbIi?

13. Mo>XHO JIK yTBEpKIaTh, YTO Irpad ¢ n BepIINHAMH, BCE CTEIIEHH KOTOPHIX PaBHEI -1, moHEIH? ToT jke BOIIPOC IS TPOCTOTO
rpada?

14. EcTb 11 CBSI3b MEXK/Y CTCIIEHHOM MOCIEI0BATEIBHOCTHIO rpada U KOINIECTBOM BEPIIHH?

15. EcTb 11 CBSI3b MEXKIY CTCTICHHOH MOCIEIOBATEIBHOCTRIO Ipada u KOIUIecTBOM pEdep?

16. Byner i cBs3HBIM Tpad), €ciii B HEM CYIIECTBYeT BEpIIHHA, COSAWHIMAS ITyTEM, CO BCEMH OCTAIBHBIMU BEPIINHAMU?
17. KakuM COOTHOIIEHHEM CBSI3aHBI CTETIEHb BEPIIMHBI MOArpada U CTeNeHb TOU jke BEPIIUHEI B rpade?

18. MO>HO JI1 yTBEpKIIaTh, YTO B CBSA3HOI KOMIOHEHTE rpada Bce BEPIIMHBI UMEIOT Ty K€ CTEIIeHb, YTO U B caMoM rpade?
19. Mo>kHO JTi yTBEPIKIATh, YTO. €CIIM CTEIIEHH BCEX BEPIIHMH IoArpada COBMANAIOT C MX XKe CTEIIeHAMH B Tpade, To moarpad
ABJSIETCA CBA3HON KOMIOHEHTOI rpada? [IpaBmisHbIM moarpadom?

20. MO>HO JIi YTBEpIKIIaTh, YTO, €CIIM BCE BEPILIMHBI OCTOBHOTO MOArpad)a MMEIOT TE JKE CTEIIeHH, YTO U B rpade, To noarpad
coBmazaer ¢ rpajgom?

21. Beerna nu B rpade cymiecTByeT MapiipyT HanOombiei ;muHbl? [ens, Hanbonpiiel 1uHb? 3aMKHYTBHIH MapiipyT
HanOombel ;uHbl? [{ukn Hanbonbieh ATuHbI?

22. Kak HazpiBaetcs rpad), B KOTOPOM CYLIECTBYET MapLIPyT HAanOObIIEH 1IHHBI?

23. EquHCTBEHEH 71 OCTOB y Tpada?

24. Kakne rpadbl IMEIOT ¢JUHCTBEHHBIH OCTOB?

[IpumepHsbIe 3a1aHUs CAMOCTOSITENIBHBIX PabOT:

ITo xuure [Tonukanosoi 1.B. JluckperHas MaTematuka. (yaeOHoe mocodue). — bapuaym: M3a-so Antl'TIA. — 2010.

1. 3amaun o Teme «I padsi».

2. 3agauu o Teme «KomOuHaToprka.

[TpumepHBIe 3a1aHNs] KOHTPOJIBHBIX PadOT:

OxapakTepr30BaTh MPeIOKEHHBIH B3BEIICHHBIN Tpad 10 IU1aHy

1). Uucnossie xapakrepuctuku rpada G:

a) (, )- rpad,

b) creneHHas Mocnen0BaTEIbHOCTS,

€) MaKCHMaJIbHAs JUTMHA TMPOCTOH Ieny (yKa3aTh 3Ty IIeIb)

d) MakcuManbHast IJTHHA IPOCTOTO MUK (YKa3aTh ITOT IIUKH)




€) YHCIIO CBA3HBIX KOMIIOHEHT

f) xpomaTHyeckoe grcio (caenaTh NpaBUIIbHYIO BEPIIHHHYIO packpacky rpada)

2). Apyrue xapakTepucTuku rpaga G:

a) mpocToi (MyJbTH-, TICEBIIO-),

b) monHOTA,

C) CBSI3HOCTb, 6

d) arMKINYHOCTD,

€) JiIIepoBOCTh (TIOTYIIEpOBOCTB)(000CHOBATH ),

f) raMUIIBTOHOBOCT®,

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

3). Ykazatb B rpade (eciu UMEroTCs):

a) SIIepOB LUK WIH SHIIEPOBY LIEIb,

b) TaMHIBTOHOB IMKII MIIM TAMIJIBTOHOBY LIETIb,

C) MAaKCUMAaJIbHYIO KIIHKY,

d) ocToB HauMeHbIIIEero (HanOOJIBIIIEro Beca),

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

4). 3amaTh BRIOpaHHBII TPAaBUIIBHBIN TOATPad Pa3HBIMH CIIOCOOAMH.

ITpumepHsble 3aqaHUs HHAUBUIYaIbHON paOOTHI:

ITo yuebHO-MeTomueckoMy mocoowmto [Tonmmkanosoii 1.B. Pekypcun u cymmebr. — bapuayi, 2014. — 50 c.

Tema 1. «luckpeTHbIe QyHKIUMY.

1. 3agatp rpadguuecku QYHKIHIO, 3aJAHHYIO ONTUCAHUEM.

2. Beraucnuth 3HaveHus QyHKIUH, 3aJaHHON (HOPMYITOi, a TakKe HAHTH e€ BU NPH JIMHEHHON 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 YpaBHEHUs Hanrcats obmee pernenne JIOPY.

2. IIpoBeputs, sBsIOTCA U HaHHBIC QyHKIUH pemerusmu JIOPY 3-ero mopsiaka.. PemmTs pekyppeHTHOE ypaBHEHHUE

3. Haiitu o61uee pemenue JIHPY mo KOpHSIM XapaKTepUCTHUYECKOTO YpaBHEHHS U M3BECTHOMY YaCTHOMY pelieHuo. Halti Bug
JIHPY.

4. a) Haiit wactHOe pemenue JIHPY 1-oro mopsiaka co criennagbHOM MpaBOi YacThIO, YIOBICTBOPSIONIEE HAYaIbHBIM YCTIOBHSIM.
6) Haiitu uactHOe pemrenne JIOPY 2-oro mopsaxa, yIOBIETBOPAIONIEE HAYaTbHBIM YCIOBUSIM.

Tema 3. «CymMMBI»

1. Pactincats cyMMEI, 3aJaHHBIE Yepe3 «CHTMay-0003HauCHNE, BBITHACHIBAS 3 IEPBHIX U 2 MOCIEAHUX claraeMbIX. Crnenars
npeoOpa3oBaHMs HHIEKCOB.

2. [IpeoOpa3oBaTh CyMMBI, «OTIIEIUISIS 1-0€, OCIeAHee cnaraeMble, pa3douTh Ha 2 CyMMBI, B IEPBOM U3 KOTOPBIX N CIIaraeéMblx, a
BO BTOPOI1 BCE OCTAJIbHBIE.

3. BEIYHCINTE CyMMBI, CBOJISI K H3BECTHBIM CyMMaM.

4. 3ammcaTb CyMMBI Yepe3 «CHIMa»-0003HaueHUe. BRIAUCIHTE CyMMBI, CBOJIS UX K PEKYPPEHTHOMY YPABHEHUIO.
ITpumepHble 3aJaHUs TPOBEPOUHON pabOTHI:

1. ITo KOpHSAM XapaKTepUCTHIECKOTO YpaBHEHH 3anucaTh odmee penieHue JIOPY.

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

Bonpocs! k 3x3ameny:

1.Paznuune Mex Iy TMCKPETHON M HETIPEPBIBHON, MATEMATHUKOM.

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

3.9¢dexr “xoMOUHATOPHOTO B3pbIBA”, MpUMEpPHL. UTO Takoe NUCKpEeTHAst MaTeMaTHKa

4.Cnoco0sl 3amucy KOHEYHBIX cyMM. [IpeoOpa3oBanus cymm. KpaTHble cymmbl. HekoTopbie METOIbI CYMMHUPOBaHHSI.
5.IloHsTHE PEKYPPEHTHOTO COOTHOMICHHS. [IprMepH! 3a1a4, MPUBOIANINX K PEKYPPEHTHBIM COOTHOIICHHSIM.

6.Yucna ®ubonauum, yncina Katanana. Hekotopbie ciocoObl pemeHns peKyppeHTHBIX COOTHOIICHHIA.

7.bunomuansubie K03 dunneHTs. OCHOBHBIC TOXKIESCTBA C OMHOMHAIBHBIME KO3()(DHLIUCHTAMHU.

8. Tpeyronpauk [Tackans. burom Hetorona. Hekotopsie mpumenenus 6maoma HeroroHa.

9.Yucna Ctupnuara 1-ro u 2-ro poxa. [lommHoMuansabie Ko durpeHTs!. [TommHOMHPaNEHAs TeopeMa.

10.CumBoBI ~, 0, O. OCHOBHBIE IPAaBUJIa UCTIOJIF30BAHMS ATUX CHMBOJIOB.

11.AcuMOTOTHYECKHE PELIEHHS PEKYPPEHTHBIX COOTHOILIEHUI.

12.®@opmyna Ctupinara (6€3 10Ka3aTeNbCTBa).

13.Be100pKH, pa3MelIeHns, IePEeCTaHOBKH, COUCTaHHs, pa30UCHNUS; UX ITepecdeT.

14. KoMOMHATOPHBIN CMBICT OMHOMHATIBHBIX KO3 GHUIIMEeHTOB. KOMOMHATOPHBIN CMBICI HOJTMHOMHAIBHBIX KO3 (GHUIIMEHTOB U YHCEI
CrupnuHra.

15.MeTo] BKJIFOUEHUSI-UCKIIFOUEHHS] U €T0 IIPUMEHEHMUS.

16.@opmynsl obpamenus. @ynknus Mebuyca. @opmyna obpamenus Mebuyca.

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

18.ITonsTre rpada u MymsTUTrpada; pasIudHbIe CIIOCOOB! X HPEICTABICHHUS.

19.Crenenp Bepiunsl rpada. Teopema o cymme crerneneii Bepiuut rpada u ee ciaeacTBHE.

20.IToarpad. ITyts, 1ienb, mpocTas memb, UK, TPOCTOM IHKII.

21.Ces3usIe rpadbl. KoMnoHeHTH! cBA3HOCTH rpada, ux 9nucio. MzomophHsie rpadsr.

22.Otinepossl rpadsl. Kputepuii sitnepoBoctr. ['aMunsToHOBBI rpadsl. Jepesbs.




23.XapakTepuzaloHHas TeopeMa.

24 IlnanapHsle rpadbl. YKIaaka rpada.

25.Teopema Xopnana (6e3 JOKa3aTenbCTBA).

26.I1nockue rpader. He manapHOCTh TpadoB.

27.Packpacka BepiimH rpada. XpoMaTudeckoe 9nuciio rpada.

28. synonbHble rpadsl. Teopema Kennra.

29.PackpairBaeMOCTh BEPLIKH [UTAHAPHOTO rpada MAThIo KpacKaMu.
30.Teopema 0 4eThIpeX Kpackax.

5.4. Ouenka pe3yJbTaTOB 00y4eHUsI B COOTBETCTBHH C MHAUKATOPAMM JO0CTHKEHUS KOMIETEeHIIUIH

HeynoBneTBopuTenbHO.: HE JOCTUTHYT

Y nosnerBoputensHO. [10poroBeIii ypoBeHb: 3HAET (PparMEHTapHO MOHSTHS U OCHOBHBIE (DaKTHI AUCKPETHON MAaTEMaTHKH,
COCTaBIIAIONIIE TEOPETHUECKYIO 1 IPAKTUIECKY0 0a3y (hOpMUPOBAHUS IIKOIBHOTO Kypca MaTEMaTHUKHU, JOMOTHUTENbHBIX
IIPOIrPaMM 110 MAaTEMATHKE; HE B IIOJHOM MEpE CYLIHOCTh METO/1a MOJACIUPOBAHHS, SBJIAIOLIETOCSA OCHOBOM IPUMEHEHUS
MaTEMaTHKH K MCCIICIOBAHHIO PEabHBIX IIPOIIECCOB, B TOM YHCIIE U B 00JIACTH MaTEMaTHIECKOTO 00pa30BaHM; BETYIIHE
YTBEPKACHUS Kypca, 00€CIeUHBAIONIIE BOZMOXKHOCTH €T0 TIPHI0KEHHS K PEIISHHIO TPOOIEM pa3InUHBIX Pa3/Ie/oB MATEMAaTHKH 1
MpaKTHYECKUX 3a7ay; HaydHble METObI, HCIOJIb3yeMble I aHaIu3a TEOPETHUECKUX U MPAKTUUECKUX MPOOIEM, TO3BOSIOMINX
YCTaHABJIMBATh 3aKOHOMEPHOCTH SBJIEHUH U IIPOLIECCOB B IPEIMETHOM I10JI€ MATEMATHKA; CYIIIHOCTb ¥ IIPUEMBI UCII0JIb30BaHUS
M3y9aeMOro MaTEMaTHIECKOTO alliapaTta B Pa3IMYHBIX 00JIaCTAX 3HAHHH; CYITHOCTH METOOB aHAIN3a, CHHTE3a, aOCTparnpoBaHus,
MOJIEJIUPOBaHMs, TPAHULBI UX IPUMEHEHUS UL UCCIEJOBAHUS PEANIbHBIX IIPOLIECCOB; HAYYHBIE METObI, UCIIOJIb3YEMBIC JIS
aHaJM3a TEOPETUUECKUX U IPAKTUIECKHX IPOOIIEM, MO3BOIAIONINX YCTAHABINBATH 3aKOHOMEPHOCTH SIBJIEHUI U ITPOIIECCOB B
TpeIMETHOM I10JIe MaTeMaTHKa; HaydHbIE METOBI, HCIIOIb3yeMbIe [T aHAIN3a TEOPETHIESCKUX U MPaKTHUSCKUX MPOoOIeM B
o0acTu MaTeMaTH4IecKoro oopazoBanus. [Ipn HemoCpPEeACTBEHHOM PYKOBOCTBE IPEMOIaBaTENs yMEET BECTH MOUCK HEOOX0UMOit
Hay4HOI HH(pOpMaNH, 0TOOP HEOOXOJUMBIX TEOPETHUECKUX MOJI0KEHUH TUCKPETHOM MaTeMaTHKH JUIs CO3JaHus (parMeHTOB
YPOKOB, Y4EOHBIX TIPOTPAMM JUTS STEKTHBHBIX MaTEMAaTHIECKIX KypPCOB M KPY)KKOBBIX 3aHATHHI 110 MaTeMaTHKE; IPUMEHSITH METOIBI
aHaJM3a, CHHTE3a, aDCTParupoBaHUs; MOISITMPOBAHMS TSI UCCIICIOBAHIS IPOOIIEM MaTeMaTHIECKOTO 00pa30BaHUS; IPHMEHATh
METO]] HAyYHOT'O UCCIIEA0BAHUS IS aHANIN3a yIeOHOM! esTeTbHOCTH 00yJaIOMIUXCsl; UCTIOIb30BaTh MOHITHUS U BEyIINe
YTBEPKIEHUS TUCKPETHOI MaTeMaTHKH B TIpoliecce 0O0OCHOBAHUS YTBEPHKICHUH U pellIeHNN KOHKPETHBIX 3a/1a4; IPUMEHSTh
HayJIHBIE METOMBI JJIS aHAJIH3a POOIIEMHBIX CHTYAINH, BEISBICHHIO 3aKOHOMEPHOCTEH; TIPIMEHATh METO/IBI aHAJIN3a, CHHTE3a,
abcTparupoBaHMs. MOJICITHPOBAHMS IS UCCIIEIOBAHIUS MPOOIIeM MaTeMaTHIeCKOTo 00pa3oBaHus. Briaseer orpaHIueHHBIM
HabOPOM HCIIOJIb30BAHHS METOJI0B HAYYHOTO NCCIICIOBAHUS M aHAIN3a MaTEMaTHYECKOI AEATEIbHOCTH 00yJarOIHXCs
JIEATEIIFHOCTH B 00JIaCTH MaTeMaTHIECKOTO 00pa30BaHIsT; IpHEMaMH ITOMCKa HY)KHOH MaTeMaTHIeCKOH HH(POPMAIHHN JUIsT
MOCTPOCHHUS JIOKA3aTEIBCTB YTBEPKACHNI 1 0O00CHOBAHUS CBOMX YMO3AKIIOUCHHUI; IpHeMaMy BEIOOpa HanboJIee paroHaIbHBIX
METOJ0B JI0Ka3aTe/IbCTBA TEOPETUUECKUX MOJIOKEHUHN U PELICHUS MaTEMAaTUYECKUX U NPUKIIAIHBIX 3a1a4; IPUEMaMu
BBICTPaUBaHMs JOTMKH IIOCIEN0BATEIbHOIO U3JI0KEHHI MATEMaTHYECKOTO MaTepUalla; IPUEMaMH BBICTPAMBAHUS LICIOYKU
apryMEHTHPOBAHHBIX YMO3AKITIOUEHHH T 000CHOBAHMUS YTBEPIKICHMH 1 pEIICHUs MaTeMaTHUSCKUX 3a1a4; IPHEMaMH aHaJ3a
6a30BBIX HAyTHO-TEOPETHIECCKUE TIOAXO0I0B K CYIIHOCTH, 3aKOHOMEPHOCTSIM, TIPHHITUIIAM U 0COOEHHOCTSIM U3yJaeMBbIX SIBICHUH U
HpPOLIECCOB B MIPEAMETHON 00JIaCTH «MaTEMaTUKa.

Xopomo. ba3oBkIil ypOBEHB: 3HaET OCHOBHBIC IOHATHS H OCHOBHBIC (haKThI ANCKPETHOW MaTEMAaTHKH, COCTABIISIOIINC
TEOPETHIECKYIO M TIPAKTUIECKYI0 0a3y hOpMUPOBAHUS MIKOIFHOTO Kypca MaTEMAaTHKH, JOTIOIHUTEIBHBIX IPOTPaMM II0
MaTEMaTHKE; CYIHOCTb METOJA MOJAEIUPOBAHUS, SBJISIOLIEIOCS OCHOBOM IIPUMEHEHHS] MATEMATHKH K UCCIIEIOBAHUIO PEATIbHBIX
HPOIIECCOB, B TOM YHCIIE U B 00JIaCTH MaTeMaTHIECKOTO 00pa30BaHMUs; BEIyIIUE YTBEPKICHHS Kypca, 00ecIienBaroLIie
BO3MOJKHOCTH €T0 IIPUIIOKEHHUS K PEIICHNIO IPOOJIeM Pa3IMIHBIX Pa3elioB MaTeMaTHKH U MIPAKTHYECKUX 3a]1a4; HaydHBIC METOIH,
UCTIONIb3YeMBIE JJISI aHAJIM3a TEOPETUUECKUX U IPAKTHIECKUX MPOOIIeM, TO3BOISIONINX YCTAaHABINBATh 3aKOHOMEPHOCTH SIBICHUH U
IIPOLIECCOB B IIPEIMETHOM I10JI€ MATEMATUKA; CYLIHOCTb U IIPHUEMBI UCIIOJIb30BaHKs U3y4aeMOro MaTeMaTHYECKOTIO ammapara B
Pa3ITHMYHBIX 00JTACTAX 3HAHUI; CYIIIHOCTh METOJIOB aHAJIN3a, CHHTE3a, a0CTparnpoBaHuUs, MOACITHPOBAHHUS, TPAHHUIIBI X IPUMEHCHS
JUI UCCIIEOBAHUS PEANIbHBIX IPOLIECCOB; HAYYHbIE METO/IbI, UCIIOJIb3YyEMBIE JUIS aHAIU3a TEOPETUYECKUX U IPAKTUYECKUX
npo0IieM, TO3BOJIIOIUX YCTaHABINBATh 3aKOHOMEPHOCTH SIBJIICHUH U MPOIIECCOB B IPEIMETHOM I0JIe MaTeMaTHKa; HayIHbIE
METO/BI, HCTIOIb3yEMbIE JUTS aHAIIM3a TEOPETHUECKUX M IPAKTHUECKHUX Mpo0IieM B 00JIacTH MaTeMaTHYECKOTO 00pa3oBaHus. Y MeeT
BECTH MTONCK HEOOX0MMOi1 HaydHOH HH(OopManiH, 0TOOp HEOOXOANMBIX TEOPETHIESCKUX MOJ0KESHNH TUCKPETHON MaTeMaTHKH IS
co37aHus (PParMeHTOB YPOKOB, yIEOHBIX IPOTPAMM IS ANMEKTUBHBIX MaTEMAaTHIECKHUX KYPCOB U KPY)KKOBBIX 3aHITHII 1O
MaTeMaTHKe; IPUMEHITh METO/bl aHaIN3a, CHHTE3a, a0CTparupoBaHuUs; MOJIEITHPOBAHUS I UCCIIEI0BaHUs IpoOIeM
MaTeMaTHYECKOTO 00pa30BaHUS; IPHMEHATH METO/I HAyIHOTO MCCICIOBAHMS JUTS aHAIN3a YIeOHO! AEATEIEHOCTH 00YJalONIIXCs;
HCIIOIH30BATh MOHATHS M BEAYIIHE YTBEPKICHNS TUCKPETHON MaTeMaTHKH B IIpoIiecce 0OOCHOBAHUS YTBEPKACHUH U peIIeHUN
KOHKPETHBIX 33/a4; IPUMEHATh HaydHbIE METOABI AJIS aHAJIM3a MPOOJIEMHBIX CUTYAIUH, BBIABICHHIO 3aKOHOMEPHOCTEH; IIPHMEHATh
METO/BI aHAIIN3a, CHHTE3a, a0CTParupoBaHys. MOJICIUPOBAHHUS ISl UCCIEIOBaHNS IIPOOIEM MaTEMaTHYECKOTO 00pa30BaHHUs.
Braneer nocraTo4HEIM HAOOPOM MCHOIB30BAHNS METOIOB HAYIHOTO MCCIISIOBAHIS IS aHAJIM3a MaTEMaTHIECKOH IeSTeNbHOCTH
o0yJaromuxcs ASTENBHOCTH B 00IaCTH MaTeMaTHIECKOTO 00pa30BaHMUs; IPUEMaMH [TONCKA HY)KHOH MaTeMaTHIeCKOH
UH(OPMaLUH I TIOCTPOCHUS JOKa3aTeNbCTB YTBEPXKACHNI 1 000CHOBaHMS CBOMX YMO3AKJIIOUEHHH; TpUeMaMy BIOOpa Hanbosee
palMOHANBHBIX METOJIOB JOKA3aTENbCTBA TEOPETHUECKUX MOJI0KEHUI U PEIICHUs] MaTEMaTUYECKHUX M IPUKIIAJHBIX 3a/1a4;
[IpYEMaMHU BbICTpAaUBaHUS JIOTUKHU IIOCIEA0BATEIbHOIO U3JI0KEHUS MATEMAaTUIECKOTO MaTepHUaa; IpHeMaMH BEICTPAUBaHUs
HEMOYKH apryMEHTHPOBAHHBIX YMO3AKIIOUEHUH 151 000CHOBAHHUS YTBEPIKACHUH U PEIICHUS] MAaTEMaTHUECKUX 3a1a4; IPUEeMaMu
aHanu3a 6a30BBIX HAYYHO-TEOPETHYECKHUE ITOIXOA0B K CYITHOCTH, 3aKOHOMEPHOCTSIM, IIPUHIUIIAM U OCOOCHHOCTSIM H3ydaeMbIX
SBJICHUH ¥ TIPOIIECCOB B MIPEAMETHON 00JIACTH «MaTEMaTHKa.

OrimaHO. BeIcokmii ypoBeHb: 3HAET MOHATHS M OCHOBHBIE (DaKThI JUCKPETHOH MaTEMATHKH, COCTABIISIOMINE TEOPETUIECKYIO U
HPaKTHYECKYIO 6a3y GOPMUPOBaHUS MIKOJIBHOTO Kypca MaTEMATHKH, JOTIOJHUTEIBHBIX IPOTrPaMM [0 MATEMATHKE; CYIIHOCTh
METO/1a MOJETHPOBAHHS, ABIAIOMETOCS OCHOBOW NMPHMEHEHH MAaTEMAaTHKH K HCCIEJOBAHHIO PEANIbHBIX ITPOIIECCOB, B TOM YUCIE U




B 00J1aCTH MaTeMaTHYECKOT0 00pa30BaHusL; BEAYIIIE YTBEPKICHNS Kypca, 00eCIeUNBAIONINE BO3MOXKHOCTH €TI0 IPUIIOKEHHUS K
pelIeHno po0IeM pa3INIHbIX Pa3e]oB MATEMAaTHKN U MPAaKTHIECKHX 33129, HAyIHBIE METO/BI, HCIIOIb3yeMbIe JUIS aHAIN3a
TEOPETUIECKHUX U NMPAKTHUECKUX TPOOIEM, TO3BOISIOMINX YCTAHABINBATH 3aKOHOMEPHOCTH SBIEHHUN U IPOLECCOB B IPEAMETHOM
TI0JIC MaTeMaTHKa; CYIHOCTb U IIPUEMBI UCIIONB30BAaHMS H3ydaeMOro MaTEMAaTHIECKOTO allliapaTa B PasInyHbIX 00IacTsIX 3HAaHHH;
CYIITHOCTh METOJIOB aHAJIM3a, CHHTE3a, a0CTparnpoBaHMUs, MOAEINPOBAHNS, TPAHHUIIEI MX IPUMEHEHUS IS HCCIEAOBAHNS PealbHBIX
MPOLECCOB; HAYIHBIE METO/IBI, HCIIOJIb3yeMBIE JUIS AaHAIN3a TEOPETHIECKHX U MIPAKTHUECKUX MTPOOIIeM, T03BOJISIOMNX
YCTaHABJIMBATh 3AKOHOMEPHOCTH SBJICHUHI U IIPOLIECCOB B IPEIMETHOM I10JI€ MATEMATUKA; HAYYHBIE METO/BL, UCIIOJIb3YEMBIE UL
aHa/IN3a TEOPETHIECKUX U MPAKTHIECKUX NPOOIIEM B 001aCTH MaTeMaTHIecKoro o0pa3oBaHus. YMeeT BECTH MOUCK HEOOX0JUMO
Hay4qHOH HH(OpMALIH, OTOOP HEOOXOANMBIX TEOPETHIECKHIX MOJI0KEHNH TUCKPETHOH MaTeMaTHKH JJIs CO3JaHus (parMeHToB
YPOKOB, Y4eOHBIX IPOTPAMM JUIsl TEKTHBHBIX MATEMAaTHIECKHX KypPCOB M KPY)KKOBBIX 3aHATHI 110 MaTEMAaTUKE; IPUMEHSITh METOIbI
aHanm3a, CHHTe3a, a0CTparupoBaHus; MOACITHMPOBAHMS JUIs HCCIIEOBAHMS IIPOOJIEM MaTeMaTHYeCKOro 00pa3oBaHus; NPHMEHS T
METO]T HAy9HOTO MCCIEIOBAHMU TS aHAIIN3a yIeOHO! e TETFHOCTH 00yJaIOMINXCs; MCIIOIb30BaTh OHATHS U BEIyIIHE
YTBEPKICHUS TUCKPETHOI MaTEMAaTHKH B TIpoIiecce 0OOCHOBAHUS YTBEPKICHUH U PEIIEHNN KOHKPETHBIX 33/1a4; IPIMEHSTh
HayJHbIE METOABI AJIsl aHAITM3a MPOOJIEMHBIX CUTYAI[HH, BBISBICHHIO 3aKOHOMEPHOCTEH; IPHUMEHATh METO 16l aHAIN3a, CHHTE3A,
abcTparupoBaHUsl. MOJEINPOBAHMS IS CCIICHOBAHUS IPOOIEM MaTeMaTHIECKOT0 00pa3oBaHus. Biageer KoMIieKcoM MEeToINK
HayYHOTO MCCICAOBAHMS Ul aHAIHN3a MATEMAaTHIECKOH IeATETbHOCTH 00YJaIOMMXCs IEATENbHOCTH B 00IaCTH MaTeMaTHIECKOTO
00pa3oBaHus; MPUEMOB MOUCKA HYKHOM MaTeMaTHYeCKOH HH(OPMAIUH ATl HOCTPOSHHUS T0KA3aTeNbCTB YTBEPKACHUH 1
000CHOBAHHS CBOMX YMO3aK/IIOUCHHH; IPHEMOB BbIOOpa Hanboiee paloOHaIBHEIX METOIOB JI0KA3aTelIbCTBA TEOPETHUECKIX
MIOJIOKEHUH U PELIEHUs] MaTEMAaTU4YECKUX U IIPUKIIAJHBIX 3a1a4; IPUEMOB BBICTPAUBAHUS JIOTHKH [IOCIEJ0BATEIILHOTO U3JI0KEHUS
MaTEeMaTHYECKOTO MaTepHaa; IPHEMOB BEICTPANBAHUS [IETIOYKH apTYMEHTHPOBAHHBIX YMO3AKIIOUCHNUIT 1711 000CHOBaHUS
YTBEpKIEHUII U pelleHusl MaTeMaTHUEeCKUX 3a/Ja4; IPUEMOB aHalu3a 0a30BbIX HAYYHO-TEOPETHUECKUE OIX0A0B K CYIIHOCTH,
3aKOHOMEPHOCTSM, IIPUHIUIIAM U 0COOCHHOCTSIM H3yJaeMbIX SIBIICHHH 1 ITPOLIECCOB B IIPEAMETHON 00IaCTH «MaTEMaTHKay

6. YAEBHO-METO/UMYECKOE U UH®OPMAINIMOHHOE OBECIIEYEHHME TUCIUITJIMHBI (MO YJISA)

6.1. Pexomennyemasi inreparypa

6.1.1. OcHoBHas JIUTEPATypa

ABTOpBI, COCTAaBUTENN Uznanue OK3.
JI1.1 |IO.II. llleBenen JluckperHas MmateMaTuka: yueOHOe mocodue JUIsl CTYJCHTOB [TEXHUYECKUX 50
cnenuanbHocteii| By3oB — CII0. : Jlans, 2008
JI1.2 | U. B. [lonukaHoBa ; JluckpetHas MmateMaTHka: yaeOHoe mocooue — bapraym : Antl'TIV, 2020 — URL: 9999
AnTaiickuii http://library.altspu.ru/dc/pdf/polikanova.pdf
TrOCyAapCTBEHHBIN
MeIarOrMIeCKUH
VHUBEPCHUTET
JI1.3 | M. H. [Iextsps JuckperHas MaTeMaTnka: yaeOHoe mocoone — Mocksa : UHTYUT : Aii I[Tu 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 JIEKUU Ui CTYACHTOB-MEXaHUKOB : yieOHOe 74
nmocobue s cryaeHToB By30B — CII6. : Jlans, 2006
JI2.2 | T.C. CoboneBa, A. B. |/luckperHas MaTeMaThKa: yaeOHUK JJIS CTYICHTOB BY30B — M. : Akagemus, 2006 20
YeukuH ; mox pen. A.
B. Ueukuna
JI2.3 | W. B. IlonukaHosa ; JuckperHas maremaTuka: yueOHoe nmocoobue — bapnayn : Antl'TIA, 2010 34
Anralickas
roCyJlapCTBEHHAS
IeJaroruvyeckas
aKaJIeMHs
JI2.4 | U. B. IlonukanoBa 3amaHus MO0 JUCKPETHOW MaTeMaTHKe: yIeOHO-METOUUECKOEe TIOCOOHE [ITs 24

CTYAEHTOB U TIpenojaBaTerneii pru3nko-MaTeMaTHIeCKUX (haKyIbTeTOB
negarorndeckux By3oB] — bapraym, 2011

JI2.5 | Anraiickas JuckperHas MaTeMaTuka: yaeOHO-MeToquueckoe nocoone — bapnayn, 2013 — URL: 9999
rocyapCcTBeHHAs http://library.altspu.ru/ac/chebotarev.pdf
elaroruIecKast
akagemus ; coct. C. B.
YeGorapén

6.3.1 I[lepeyeHsb MporpaMMHOro odecrnevdeHust

6.3.1.1 [ ITakeT Microsoft Office

6.3.1.2 [ ITaker LibreOffice

6.3.1.3 | ITaker OpenOffice.org

6.3.1.4 | Oneparnmonnas cucrema cemerictea Windows




6.3.1.5 | UatepHer Opayzep

6.3.1.6 | [IporpamMma 1 MPOCMOTpa IEKTPOHHBIX JOKYMeHTOB (hopmaTta pdf, djvu

6.3.2 TlepeyeHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1 | MDB. MexBy30BcKas »IeKkTpoHHas OnbimoTtexa / HoBocuOupceknii rocynapcTBEHHBIH eJarOTHIeCKUi YHUBEPCHUTET

6.3.2.2 | OnextponHas 6ubmmoreka HIIb / Anraiickuii rocynapCcTBEHHBIN ITeIaroTHYECKUi yHUBepCcHuTeT, HaydHo-miemarornaeckas
OubnuoTeka

6.3.2.3 | eLIBRARY.RU : Hay4Has anmekTpoHHast OMOIHOTEKA

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUIIJIMHBI (MO YJIA)

7.1 | ObopynoBaHHbIE y4eOHbIE ayTUTOPHH, B TOM YHCJIE C UCIOIb30BaHUEM MYIbTUMEAMHHBIX KOMILJIEKTOB, MOAKIIOUCHUEM K
cetd «IHTepHET» U TOCTYIIOM B AJIEKTPOHHYIO HH(POPMaMOHHO-00pa30BaTENbHYO Cpeay Y HUBEPCHTETA.

7.2 | Aynuropuu st CaMOCTOSATEIBHON pabOThI C MOJKITIOYCHUEM K ceTd «IHTepHET» U IOCTYIIOM B AIEKTPOHHYIO
HHGOPMAMOHHO-00pa30BaTEIBHYIO Cpeay Y HUBEPCUTETA.

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

Bech JTeKIIHOHHBIN Kypc pa30UT Ha TEMBI B COOTBETCTBHH C yaeOHOH nporpammoii. OCHOBHAs Lielb Kypca — pOpMHpOBaHHE
po¢eCCUOHATBHON KOMIIETEHIINN OYIyIEero YIUTeNs MaTeMaTHKH U HHGopMaTHku. CrielnaabHBIME [ENsIMH Kypca «/IuckpeTHas
MaTeMaTHKay SIBISIOTCS: Pa3BUTUE TEOPETUUECKON 0a3bl M MPAKTUIECKUX HABBIKOB PA0OTHI C alTOPUTMAMHU.

Bunger yuebHoit paboThl: 1) TeopeTHueckas MOArOTOBKA, KOTOpas MpeACTaBleHa BOIPOCAMHU UCTOPHH, 3BOJIIOLIMU TIPEIMETa
«JluckpeTHast MaTeMaTHKa», OCHOB CIEI[MAIbHBIX TEOPETUUYECKUX 3HAHUN: KPUTHUECKOE OCMBICIICHUE TEOPETUYECKOTO MaTepuara ¢
MO3UIUH COBPEMEHHOW HAYKH; COCTABJIIEHNE KOHCIIEKTA JIEKIIUI TI0 TEOPUH allTOPUTMOB; CAMOCTOSITENbHAsI paboTa ¢ JIUTepaTypou;
2) mpakTUYeCcKasl MOATOTOBKa, KOTOPas MPEeACTaB/IeHa B IUIaHAX MPAKTHYECKUX 3aHATHIH U CEMHHAPOB NPAKTUUYECKUMHU 3aJaHUSIMU U
YIpaKHEHUSIMU: (pOpMHUpOBaHHE TEXHUKH PabOTHI C THIIOBBIMH 33Jjad4aMy; Pa3BUTHE TCOPETUUCCKUAX 3HAHUH M MPAKTHYCCKUX
HaBBIKOB CTYJCHTOB.

Mertoaunyeckue pekoMeHaanun 1 odydatomuxcs (¢ OB3)

IMox crenuaTbHBIME YCTIOBUSAMH JUTS TIOJTy9eHNS 00pa30BaHMs 00YJaIONMMUCS C OTPAaHWHICHHBIMH BO3MOYKHOCTSIMH 3I0POBBS
MOHMMAIOTCSI YCTIOBUS 00ydeHNs], BOCHUTaHHSA W PAa3BUTHS, BKIIOYAIONIHE B Ce0s NCIIOIB30BaHNE CHEIHATILHBIX 00pa30BaTeIbHBIX
HPOrpamMM M METO/I0B O0Y4CHUsI U BOCIIUTAHMS, CIICLUAJIbHBIX yIeOHUKOB, yUeOHBIX TOCOOMH U JUIAKTHYECKUX MaTEPHAIOB,
CIIeNUAIbHBIX TEXHUYECKUX CPECTB 00YdEHMs KOJUISKTUBHOTO U MHIIMBUYaIbHOTO TOJIb30BaHus. [locTpoeHre 00pa3oBaTenbHOTO
Tporiecca OPUEHTHPOBAHO HA YIET HHANBHIYAJIBHBIX BO3PACTHBIX, ICHXO(QU3NIECKIX 0COOCHHOCTEH 00yJaromuXxcs, B 9aCTHOCTH
HpeANoIaraeTcss BO3MOXKHOCTD Pa3pabOTKN MHINBHIYAIbHBIX YI€OHBIX IIIAHOB. Peann3anus HHANBHYaIbHBIX YIeOHbIX INIAHOB
COIIPOBOXKAACTCSI ITOAAEPKKON ThIOTOpa (POJMTEINS, B3ABILIETO Ha ceOsl THIOTOPCKHE (DYHKIIMH B IpoLecce 00yueHus, BOJIOHTEPa).
Obyuaromuecst ¢ OB3, kak U Bce 0CTalIbHBIC CTYACHTHI, MOTYT 00ydaThCsl [0 HHANBHAYAIEHOMY yaeOHOMY IUTaHy B
YCTAHOBJICHHBIE CPOKH C YIETOM HHANBHUIYAJIBHBIX OCOOCHHOCTEH U CHEIHAIBHBIX 00pa30BaTEIbHBIX ITIOTPEOHOCTEH KOHKPETHOTO
oOyuarommerocsi. IIpu cocraBneHMH HHAUBHIYaIbHOTO rpaduxa o0ydeHus A aui ¢ OB3 BO3MOXKHBI pa3IHYHbIC BAPHAHTHI
NPOBEJICHUS 3aHATUI: IPOBEACHNE UHIANBHIYAIbHBIX HJIM TPYIIIOBBIX 3aHATHI C LIETBI0 YCTPAHEHUS CI0KHOCTEH B YCBOCHUH
JIEKIMOHHOTO MaTepuaa, HOATOTOBKE K CEMHHAPCKUM 3aHATHSAM, BBITIOHEHHUIO 33/IaHUH 110 CAMOCTOSTENIFHOM padoTe. Jlis mu ¢
OB3, o ux mpocs0e, MOTyT OBITH aJaITHPOBAHBI KAK CaMH 3a/IaHKs, TaK U ()OPMBI UX BEIIIOTHEHHS. BhImomHeHNe IO
PYKOBOJICTBOM HPEIIOIaBaTElsl HHAUBUYaIEHOTO IIPOEKTHOTO 3aJaHHs, TO3BOJISIONIEIO COUeTaTh TCOPETHUECKHE 3HAHUS U
MPaKTHYECKHE HaBBIKH; IPUMEHEHNE MYJIbTUMEINIHBIX TEXHOIOTHH B IIPOIIECCE 03HAKOMUTEIIBHBIX JICKIIHH 1 CeMUHAPCKHUX
3aHATHH, 9TO MO3BOJIICT S3KOHOMHTH BPEMS, 3aTpaulBaeMOe Ha M3JI0KEHHE HEOOX0IMMOTO MaTepraia U YBEIMUUTh €0 00BeM.
Jlst oCyIIecTBICHHS IPOLIELYP TEKYIET0 KOHTPOJIS YCIIEBAEMOCTH M IIPOMEXYTOYHON aTTeCTally IIPENoiaBaTesy, B
COOTBETCTBHH C MOTPEOHOCTAMHU CTY[CHTA, OTMEUCHHBIMHU B aHKETE, 1 PEKOMEHIALMSIMH CIICHUATIMCTOB 1€()EKTOIOTHIECKOTO
npodms, pazpadbaTeiBaeT GOHIB! OIICHOYHBIX CPECTB, aAalITHPOBAHHBIC IS JIUII C OTPAaHWYCHHBIMH BO3MOYKHOCTSIMH 3/I0POBBS U
MO3BOJISIONINE OIIEHUTH JOCTHKEHHE UMH 3aIUIaHUPOBAHHBIX B OCHOBHOI 00pa30BaTeNbHON MPOrpaMMe pe3yabTaToB 00ydeHHS H
YpOBeHb c(hOPMHPOBAHHOCTH BCEX KOMIETECHIINH, 3asBIICHHBIX B 00pa3oBaTenbHON porpamMme. dopma poBeaeHUs TeKyIen
aTTecTalMy Uit cTyneHToB ¢ OB3 ycTaHaBiIMBaeTCs ¢ y4eTOM MHINBHAYaIbHBIX CUXO(PHU3NIECKIX OCOOEHHOCTEH (YCTHO,
MICEMEHHO Ha Oymare, MICEMEHHO Ha KOMIBIOTEpE, B opMe TecTHpOBaHMS | T.11.). JIntam ¢ OB3 MokeT OBITh pe1ocTaBICHO
JIOIIOJIHMTENIBEHOE BpeMsl ISl IOATOTOBKU K OTBETY Ha 9K3aMEHE, BBIIIOJIHEHHUS 3a1aHUs ISl CAMOCTOSITEIbHON PabOTHI.

ITpr HEOOXOMMOCTH CTYAEHT C OTPaHUYCHHBIMU BO3MOXHOCTSIMH 3/10POBbS I10JIa€T MICbMEHHOE 3asIBJICHHE O CO3IaHUH AT HETro
CIICIMATbHBIX YCIIOBHH B YUeOHO-METOINUECKOE YIIpaBJIcHNE Y HUBEPCUTETA C MPIIIOKEHHEM KOIIMH TOKYMEHTOB,

MOJTBEP KIAIONINX CTaTyC MHBaIMAA Wi una ¢ OB3.
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