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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: 6axkamasp), yreepskaeHHOro Y4énsim coetoM @I'BOY BO «Antl'TIV» ot 25.03.2024, npoTtokon Ne
10.

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

[Tporokon Ne 6 ot 27.02.2024 r.
Cpoxk peiictBust mporpammsl: 20242029 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 19
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 |76 |76 |76
HUroro 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 | 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 MaTeMaTHUKH, JOTIOJIHUTEIBHBIX IPOrPaMM M0 MaTeMaTHKe; CYIIIHOCTh METOa
MOJIEJIUPOBAHUS, SBJISIOLIEIOCsl OCHOBOM NPUMEHEHHS MATEMATHKU K UCCIIEJOBAHHUIO PEANIbHBIX IIPOLIECCOB, B TOM UYHCIIE
1 B 00J1aCTH MaTeMaTHIECKOro 00pa30BaHNs; BEAYIIUE YTBEPKICHHS Kypca, 00ECIICHBAOIIIE BO3MOKHOCTHU €0
MIPUIOKEHHUS K PEIICHUIO IPOOJIeM Pa3IHIHBIX Pa3/elIOB MATEMAaTHKH M MPAaKTHYECKUX 3a/[a4; HAyIHBIC METOIHI,
UCIIOJIB3yeMBbIe JUIsl aHaJIM3a TEOPETUUECKUX U MPAKTUUECKUX MPOOJIEM, TIO3BOISIIOINX YCTaHABINBATH 3aKOHOMEPHOCTH
SIBJICHUH ¥ IPOLIECCOB B IIPEIMETHOM I10JI€ MaTEMATHKA; CYLIIHOCTb U IIPUEMBI HCIIOIb30BAHUS H3ydaeMOro
MaTEMaTHYECKOTO ammapaTa B pa3INIHBIX 00JIaCTAX 3HAHUI; CYIITHOCTh METOJIOB aHAJIN3a, CHHTE3a, a0CTparnpoBaHus,
MOJIeTTMPOBAHMS, TPAHUIIBI UX IPUMEHEHHS AT UCCIEN0BAHUS PEaIbHBIX IIPOIECCOB; HAYYHBIE METO/BI, UCIIOIb3YeMbIe
JUIsL aHAJIN3a TEOPETHYECKUX M IIPAKTHYECKHX POOIIEM, TO3BOJISIONIMX YCTAHABINBATh 3aKOHOMEPHOCTH SIBJICHUI 1
IIPOIIECCOB B IIPEIMETHOM II0JIe MaTEMaTHKa; HaydHBIC METOIBI, HCIIOIB3YEeMbIE IS aHAIN3a TEOPETHIECKUX U
MPaKTHYECKUX POOIeM B 001aCTH MaTEMaTHIECKOTO 00pa3oBaHus.

3.2 | YmeTh:

3.2.1 [ BecTH MOMCK HEOOXOAMMON HaydHOH HHPOPMAIMH, 0TOOP HEOOXOANMBIX TEOPETHYECKUX TTOJIOKESHUH AUCKPETHON
MaTEMaTHKH JUIS CO3/aHUs (PParMeHTOB yPOKOB, YIEOHBIX MPOTPAMM JUIS IEKTUBHBIX MATEMAaTHUECKHUX KypCOB H
KPYXKKOBBIX 3aHATHUIl 0 MaTeMaTHKe; IPHUMEHATh METObI

3.2.2 | ananmu3a, CHHTE3a, a0CTParupOBaHus; MOACTUPOBAHUS ISl KCCIIETOBAHMUS IPOOIEM MaTeMaTHIecKoro 00pa3oBaHus;
MPUMEHATH METOJ HAYYHOTO UCCIICNOBAHUS A aHAIN3a YIeOHOH NesTeNIbHOCTH 00yJaloUXCsl; HCIIOIb30BATh OHATHS
1 BEAyIINe YTBEPXKICHUS TUCKPETHON MaTeMaTHKH B




323

mpouecce 000CHOBaHUS yTBep)K,E[CHI/II‘/ll 1 pCIICHNU KOHKPETHBIX 3a4a4; IPUMCHATb HAYYHBIC MCTOABI IJIA aHaJIMh3a
HpO6HCMHBIX CHTyaHHﬁ, BbIABJICHUIO BaKOHOMepHOCTefI; NPUMCHATH MCTObI aHAJIn34a, CHHTE3a, a6CTpal"I/Ip0BaHI/I$I.
MOJCINPOBAHUS IJIA UCCIICTOBaAHUA npo6neM MATCMaTUYCCKOIO O6pa3OBaHI/IH.

3.3 | Bnagers:

33.1

IIpueMaMu UCIIOJIBb30BAHNUA METOJ0OB HAYYHOTO UCCIICAOBAHUA JIA aHAIN3a MaTEMaTHICCKON JACATCIBHOCTHU

332

00yJaromuxcs IeITe-HOCTH B 00JIaCTH MaTEMaTHIECKOTO 00pa30BaHUs; IPHEMaMHt TTOMCKa HY)KHON MaTeMaTHIeCKON
HH(GOPMAIHH JUIS IOCTPOCHHS TOKA3aTENbCTB YTBEP KICHIH

333

1 000CHOBAHUS CBOUX yMOSaKHIOquHﬁ; npueMamMu BI)I60pa Hanboee panunoOHAJIBHBIX METOAOB TOKA3aTCIbCTBA
TCOPETUICCKUX MTOJIOKEHUH U peuIcHUd MaTEMATUIYCCKUX U MIPUKIIAAHBIX 3a/lav; MIPpUEMaMU BbICTPpAUBAHUSA JIOTUKU
MOCJIE€A0BATCIIBHOI'O U3JIOKCHUA MAaTEMAaTUYECKOIo0 MaT€puralia; IpueMaMH BbICTparBaHUs LEIMOYKHU apIryMEHTHUPOBAHHBIX
yMOBaKJ'IIO‘IGHI/Iﬁ JJIsL 000CHOBaHUS yTBep)K}leHI/Iﬁ U pCIICHUA MAaTEMATHYCCKUX 3aJad; IpUEMaMH aHaJIn3a 0a30BBIX
HAYIHO-TCOPCTUUCCKUE MOAXO0I0B K CYITHOCTH, 3aKOHOMEPHOCTAM,

334

OpUHOUIIaM U 0COOEHHOCTSIM HU3ydacMbIX SIBJICHUH K IpoLIecCcCoOB B HpellMeTHOfI 00J1aCTH «MaTEMAaTHKA.

4. CTPYKTYPA U COAEPKAHME JUCIMITJINHBI (MO YJISA)

Kon
3AHATHUA

HaumeHoBaHue pa3/iesioB U TeM /BT
3aHaTus/

Cemectp /
Kvpc

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/

12

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

PexyppeHTHBIC ypaBHEHUS U
cymmsl /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/

12

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 HeoOXOAMMBIE TSI OCYIIECTBICHUS IPO(ECCHOHAIBHOM NeATeIbHOCTH PAaBOBEIE HOPMBI X METOIOJIOTHIECCKHUE
OCHOBBI IPHHATHS YIIPABIEHUECKOTO PEIICHUS

VK-2.2: YMeeT aHanu3upoBaTh albTEPHATHBHBIE BAPUAHTHI PEIIECHUH 11 JOCTHKEHHSI HAMEUEHHBIX PE3yIbTaTOB; pa3pabaThIBaTh
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 0OCHOBBI MaTEeMaTHKH, (GU3UKH, BEIYUCIUTEIFHON TEXHUKH U IIPOrPAMMHPOBAHHS

OI1K-1.2: YMeer pemaTs CTaHIapTHBIE TPO(ECCHOHATIBHBIC 3aJa9H C IPUMEHEHNEM €CTECTBEHHOHAYYHBIX M 00IIe-NHKeHEPHBIX
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 OKHO OBITH 33JaHO HAYAJIbHBIX JAHHBIX, YTOOB! OHH ONPEAEIISIIN JUCKPETHYIO (QYHKIUIO, 3aJaHHYIO PeKYPPEHTHBIM
COOTHOLIEHHEM, OJHO3HAYHO?

4. Kak onpenenuTs MopsAA0K peKyppeHTHOTO COOTHOIICHHUS ?

5. KaxkoBBI OpSAAKH PEeKYPPEHTHBIX COOTHOIICHUH, 3a1aI0MNX apU(PMETHIECKYIO H TECOMETPHIECKHE 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 nostydaercs xapakrepucruueckoe ypaBHenue i JIOPY?

11. KakoBa CBA3b MeX/Iy KOJHIECTBOM KOPHEH XapaKTEePHCTHIECKOTO ypaBHEHUS U nmopsaxkom JIOPY?

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

13. KakoBa cBs13b Mexay nmopsakoM JIOPY u 4nciioM THHEHHO HE3aBHCUMBIX PEIICHU B 6a3uce?

14. Beeraa nmu cymectByeT 6a3uc npoctpaHcTsa penreHuii JIOPY, cocrosmuii 3 BemecTBEHHBIX (pyHKIHH?

15. Kakosa ctpykTypa obmero pemenust JIOPY?

16. Mo>kHO JI1 110 KOPHSIM XapaKTEPHUCTUYECKOTO ypaBHEHUs BOCCTaHOBUTH JIOPY?

17. Kakosa ctpykrypa obmmero pemenus JIHPY?

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

19. B uém cxoxects peuienuii JIPY u nuHeliHbIX nuddepeHnnanbHpIX ypaBHeHUIT?

20. KakuM peKyppeHTHBIM COOTHOLIEHHEM 33JaéTCs CyMMa N ClIaraeMbIX JaHHOH 4HCIIOBOM MOCIIEN0BAaTENBHOCTH?

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

22. Kaxue npeoOpa3oBaHusl HaJ CyMMaMH, HE MEHSIONINE UX 3HaUYeHHs, Bbl 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 MaTPHIIE CMEKHOCTH, MAaTPHIIEC HHIIMACHINH, CIIMCKY CMEXHBIX BEPIIHH OAHO3HAYHO ONPEIEINTh rpad 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 CcyIIecTByeT Npou3BoibHEIX (n,m)-rpados? IIpocteix? be3 nerens? be3 kpaTHbIX pébep?

9. KakoBa HanMeHbIIas U3 BO3MOXKHBIX CTEIICHEH BepIIuH rpada?

10. KakoBa Han6oIIbIas 13 BOSMOXKHBIX CTENEHEH BEPIIIH IPOCTOTO Tpada, MIMEIONIETo N BEPIINH?

11. Yto MOKHO CKa3aTh MPO CTENEHU BEPIINH MOJHOTO rpada?

12. MO>HO I YTBEpKIlaTh, YTO B CIIy4ae PaBEHCTBA CTENCHEH BceX BEpIIMH rpada, rpad) NoiHbIH?

13. Mo>kHO JIK yTBEPKIaTh, YTO Ipad ¢ n BepIIMHAMH, BCE CTEIIEHH KOTOPHIX PaBHBI N-1, TONHEIH? TOT e BOIpOC IS IPOCTOTO
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 JIi yTBEPIKIATh, YTO. €CIIM CTENIEHH BCEX BEPIIUH NoATpada COBHATAIOT C UX e CTEIICHAMH B rpade, 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?

[IpumepHbIe 3ajaHUs CAMOCTOSITENIBHBIX padoT:

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.

ITpumepHsble 3aJaHUs] KOHTPONBHBIX Pa0OT:

OxapakTepH30BaTh NPEUTOKEHHBII B3BEIICHHEIH Ipad 1o miany

1). Uucnossie xapakTepucTiky rpada G:

a) (, )- rpad,

b) creneHHas Mocnen0BaTEIbHOCTS,

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

d) MakcuManbHast IJTHHA IPOCTOTO MUK (YKa3aTh ITOT IIUKH)




€) YHCIIO CBS3HBIX KOMIIOHEHT

f) xpoMaTudeckoe 9ncio (crenaTh NPaBILHYIO BEPIIUHHYIO pACKpacKy rpaga)

2). Apyrue xapaktepuctuku rpada 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 HadaJbHBIMU YCIIOBHSMH 3HAUCHUS PEKYPPEHTHO 3aMaHHOH (QyHKIHH.

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

Tema 2. «Pexypcun»

1. ITo KOpHSAM XapaKTEepUCTHYECKOTO YpaBHEHNUS HanmcatTh obmiee penreHre JIOPY.

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

3. Haiitu o61ee pemenue JIHPY mo KopHSIM XapakTepUCTHUECKOTO YpaBHEHUS M U3BECTHOMY YaCTHOMY pelleHuto. Haiftu Bun
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 cyMMBI, 3aJaHHBIE Yepe3 «CHTMay-0003HaueHNE, BRITHUCHIBAs 3 IEPBHIX H 2 TIOCTIEHNX claraeMbix. Crenatsb
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. BEIYHCINTE CyMMBI, CBOJISI K H3BECTHBIM CyMMaM.

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

1. ITo KOpHSAM XapaKTEepUCTHUECKOTO YpaBHEHHM: 3amucath odree pemrerne 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.Crioco0bl 3anucu KoHeuHbIX cyMM. [IpeoOpazoBanus cymm. KpatHele cymmbl. HekoTopble METOABI CYMMHPOBaHHSI.
5.IloHsTHE PEKYPPEHTHOTO COOTHOMICHN. [IprMepH! 3a1ad, MPUBOANINX K PEKYPPEHTHBIM COOTHOIICHHUSM.

6.Yucna ®ubonauun, uncna Katanana. Hekotopeie cmiocoOb! pemieHns peKyppeHTHBIX COOTHOIICHHH.

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 IPAaBUIIA UCTIOIB30BAHMSI TUX CUMBOJIOB.

11.AcumMnToTHYECKHE PELIEHHS PEKYPPEHTHBIX COOTHOILIEHUI.

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

13.Be100pKH, pa3MelIeHns, IePeCTaHOBKH, COUCTAHHs, pa30UCHNUS; UX IepecUeT.

14.KoMOMHATOPHBIN cMBICT OMHOMUAIBHBIX KO3 duireHToB. KOMOMHATOPHBII CMBICIT HOTMHOMHATIBHBIX KO3()(GHUIIUCHTOB 1
yrcen CTUpiuHra.

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

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

17.IMpunuun dupuxie. Teopema Pamces (koHeunslii ciryqaii). Yucna Pamces. [Ipumenenus reopemsl Pamces (teopema Ban nep
Bapnena).

18.ITonsTHe rpada u MynsTUrpada; pa3IndHbIe CIIOCOOBI UX MPEACTABICHUS.

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

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

21.Ces3ubIe rpadbl. KoMIoHEHTH! cBA3HOCTH rpada, ux gucio. M3omopdHsie 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
MaTEMAaTHKH K MCCIICIOBAHHIO PEaTbHBIX IIPOIIECCOB, B TOM UHCIIE U B 00JIaCTH MaTeMaTHYECKOTO 00pa30BaHMs; BEAyIINE
YTBEPKICHUS Kypca, 00eCIeUHBAIONIIE BOZMOXKHOCTH €r0 TPHIIOKEHHS K PEIICHHUIO IPOOIEM pa3INdHBIX Pa3enoB MaTeMaTUKU U
MpPaKTHYECKUX 3a/]1a4; HaydHbIE METO/IbI, UCTIOIb3yeMbIE IJIS aHATN3a TEOPETUUECKHUX U MPAKTUUECKUX MPOoOIIeM, O3BOISIOMUX
YCTaHABJIMBATh 3aKOHOMEPHOCTH SBJIEHUH U IIPOLIECCOB B IPEIMETHOM I10JI€ MATEMATHKA; CYIIIHOCTb ¥ IIPUEMBI UCII0JIb30BaHUS
M3y9aeMOTr0 MaTEMaTHIECKOTO allapara B Pa3IMIHBIX 00IaCTAX 3HAHMI; CYITHOCTh METOOB aHAJIN3a, CHHTE3a, A0CTparnpoBaHus,
MOJIEJIUPOBaHMs, TPAHULBI UX IPUMEHEHHUS AJIS UCCIIEN0BaHNs PEaIbHBIX IIPOLIECCOB; HAYYHbIE METOIbI, UCIIOJIb3YyEMBIC JIS
aHaJM3a TEOPETUUECKUX U MPAKTHUECKUX MPOOIEM, TO3BOISIONINX YCTaHABIMBATH 3aKOHOMEPHOCTH SIBJIEHUII U MIPOIIECCOB B
MpeIMETHOM IT0JIe MaTeMAaTHKa; HaydHbIe METOMBI, HCIOIb3yeMbIe TS aHaIN3a TEOPETHYECKUX U MPAaKTHIECKUX ITPoOIeM B
o0acTu MaTeMaTH4ecKoro obpazoBanus. [Ipn HemOCPEACTBEHHOM PYKOBOCTBE IIPETIO[aBATEINS YMEET BECTH TOUCK HEOOXOIUMON
Hay4HO# HH(pOpPManH, 0TOOP HEOOXOAUMBIX TEOPETHUECKUX MTOJI0KCHUH TUCKPETHON MaTeMaTHKH I CO3aHus ()parMeHTOB
YPOKOB, Y4EOHBIX ITPOTPaMM JJISI SJICKTUBHBIX MATEMaTHIECKUX KYPCOB M KPY)KKOBBIX 3aHATHI [0 MaTeMaTHKE; TIPHMEHATh
METO/IBI aHAJIN3a, CHHTE3a, a0CTparupoBaHIsT; MOAEIHPOBAHMUS IS HCCICIOBAHMS IPOOIEM MaTEMaTHIECKOTO 00pa30BaHNS;
HIPUMEHSTh METOJ HAydHOTO HCCIIeOBaHHA AT aHAIN3a yueOHOH NesaTeTbHOCTH 00YyJarouXCsl; UCTIONb30BaTh MOHATUS U
BEyIINE YTBEPXKICHHS IMCKPETHOI MaTeMaTHKH B IIpoliecce 000CHOBAHMS YTBEPKICHUI U PEIICHIH KOHKPETHBIX 3a/1a4;
TPUMEHSTh HayJdHBIC METOIBI U aHAJIN3a IPOOJIEMHBIX CUTYAIMH, BEISBICHHIO 3aKOHOMEPHOCTEH; IIPAIMEHSATH METO/IBI aHAIIN3A,
CHHTE3a, a0CTParupOBaHMs. MOACIHUPOBAHUS IS HCCIEAOBAHNUS MTPoOIeM MaTeMaTH4eckoro oopazosanus. Biageer
OrpaHUYEeHHBIM HAOOPOM UCIIOIH30BAHUS METOI0B HAYUHOTO UCCIEN0BAHUS I aHAIN3a MaTeMaTUIeCKO IesTebHOCTH
o0yJaromuxcsi JeITeIbHOCTH B 00JIaCTH MaTeMaTHIECKOTO 00pa30BaHI; IpHEMaMH ITOMCKA HYy)KHOH MaTeMaTHIeCKOH
uH(pOpManUH IS TOCTPOCHHS TOKA3aTeNIECTB YTBEP)KACHHUH 1 000CHOBAHMS CBOMX YMO3AKIIIOUCHHI; IIpHieMaMH BEIOOpa Hanboiee
palMOHAIBHBIX METOAOB 10KA3aTEIbCTBA TEOPETHUECKUX M10JIOKEHUN U PELICHUS MATEMaTUYECKUX U IIPUKIAJHbIX 3a1a4;
IIPHEMAaMHU BBICTPAaUBaHMs JIOTUKHU I10CIIEA0BATEABHOIO H3JI0KEHUSA MAaTEMaTUYECKOTO MaTepHUalla; IpMeMaMH BEICTPauBaHUs
[ETTOYKH apIyMEHTHPOBAHHBIX YMO3aKITIOUSHHUH 111 000CHOBAHUS YTBEP)KICHUH M PEIICHNS MaTEMaTHIECKHX 3a71ad; IpUeMaMHu
aHanm3a 6a30BBIX HAYYHO-TEOPETHUECKUE IOAXO0I0B K CYITHOCTH, 3aKOHOMEPHOCTSIM, IPUHIIMIAM M OCOOCHHOCTSIM H3Y4aeMbIX
SBJIEHUI ¥ MPOLIECCOB B IPEAMETHON 00JIaCTH «MaTEMAaTHUKaY.

Xopomo. ba3oBkIil ypOBEHB: 3HaET OCHOBHBIC IOHATHS H OCHOBHBIC (haKThI ANCKPETHOW MaTEMAaTHKH, COCTABIISIOIINC
TEOPETHIECKYIO M TIPAKTHIECKYI0 0a3y OPMUPOBAHUS MIKOJIFHOTO Kypca MaTeMaTHKH, JOTIOJHUTEIBHBIX IPOTPaMM IO
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 POOJIeM Pa3IMYHBIX Pa3/ielIoB MATEMAaTHKH M MPAKTHYECKHUX 3a/1a4; HaydHBIC METOIH,
UCTIONIb3YeMBIE JJISI aHAJIH3a TEOPETHUECKUX U MIPAKTHUECKUX POOIIeM, TO3BOIISIONINX YCTAaHABINBATh 3aKOHOMEPHOCTH SIBJICHUI 1
IIPOLIECCOB B IIPEIMETHOM I10JI€ MATEMATUKA; CYLIHOCTb U IIPHUEMBI UCIIOJIb30BaHKs U3y4aeMOro MaTeMaTHYECKOTIO ammapara B
Pa3THYHBIX 00JIACTIX 3HAHHH; CYIIIHOCTh METOJIOB aHAJIN3a, CHHTE3a, a0CTparupoBaHus, MOICITUPOBAHIS, TPAHUIIBI HX
IIPUMEHEHUS [yl UCCIEJOBAHUS PEANIbHBIX [IPOLIECCOB; HAYUYHbIE METO/IbI, UCIIOIb3YEMBIE TS aHAIN3a TEOPETUUECKUX U
HIPaKTHYECKUX MPOOIIEM, TO3BOISIONIUX YCTaHABIMBATH 3aKOHOMEPHOCTH SIBICHUI U IIPOIIECCOB B IIPEIMETHOM I0JI€ MaTEMaTHKa;
Hay4HbIE METOJIbI, CHIOJIb3YEeMbIE [UIS aHAJIN3a TEOPETHYECKUX M MPAKTHYECKUX MPOOIIEM B 00JIaCTH MaTeMaTHIECKOTO
o0pazoBaHUs. YMeET BECTH ITOUCK HEOOXOMMOM HaydHOH HH(OPMAINH, 0TOOP HEOOXOIUMBIX TEOPETHIECKUX MOI0KSHUH
JUCKPETHOH MaTeMaTHKH IJIs CO3JaHUs (PParMeHTOB ypOKOB, YIEOHBIX IPOTPAMM JUIS IEKTUBHBIX MaTEMAaTHUECKUX KypCOB H
KPYXKKOBBIX 3aHATHH 0 MaTeMaTHKe; IPUMEHATh METO/IbI aHANIN3a, CHHTE3a, a0CTParupoBaHusl; MOJEIUPOBAHUS IS
HCCIIEIOBaHUS TPOOIIeM MaTeMaTHIeCKOTO 00pa30BaHIs; IPUMEHITh METO/I HAYYHOTO HCCICIOBAHMS TS aHAIN3a YIeOHOH
JIeATeTIbHOCTH 00yJaronXCsl; HCTIOB30BaTh MOHATHS U BeIyIHE YTBEPKACHNS TUCKPETHOI MaTeMaTHKH B TIPOIecce
000CHOBaHMS YTBEP)KACHUHN U PEIICHUH KOHKPETHBIX 3a/1a4; IPHIMEHATh HaydHbIe METOBI U1 aHAJIN3a TPOOIEMHBIX CUTYAIHH,
BBISIBIICHHIO 3aKOHOMEPHOCTEH; MPUMEHSATh METO/BI aHaIN3a, CHHTE3a, a0CTparupoBaHMs. MOJEIUPOBAHUS IS HCCICIOBAHMS
npoOiieM MaTeMaTHYecKoro 00pa3oBaHus. Braseer mocTaTouHBIM HAOOPOM HCITOIB30BAHHS METOJIOB HAYTHOTO HCCICTOBAHMUS IS
aHaJM3a MaTEMaTHIECKON AESATEIbHOCTU 00YJaIONINXCs ASSATEIFHOCTH B 00JIaCTH MaTEMaTHIECKOT0 00pa30BaHuUs; IpUEMaMH
MOMCKa HY)KHOH MaTeMaTH4ecKOH MH(OPMALMH JUIS TOCTPOCHUS I0KA3aTEeNIbCTB YTBEPKICHHH 1 000CHOBaHUSI CBOMX
YMO3aKIIIOYeHHUH; IpreMaMu BEIOOpa HanboJiee palioHaIbHBIX METOMOB J0Ka3aTeIbCTBA TEOPETHIECKUX TTOJIOKEHUH U PEIIeHHs
MaTEMAaTHUYECKUX U IPUKIIAJHBIX 3a/1a4; IPUEMAaMU BbICTPAaUBaHUS JIOTUKU IIOCIIEA0BATEIbHOIO U3JI0KEHUS MATEMATUIECKOTO
MaTtepuana; MpueMaMH BBICTPAUBaHUS IEMOYKH apTyMEHTUPOBAHHBIX YMO3AKIIFOUEHHH 11 000CHOBAHUS YTBEPXKICHUH U pelIeHHs
MaTeMaTUYECKUX 3a/1a4; IpHeMaMU aHan3a 0a30BbIX HAYYHO-TEOPETUYECKHE MOAX0A0B K CYIIHOCTH, 3aKOHOMEPHOCTSIM,
MPUHIUIIAM B 0COOCHHOCTSM H3y4aeMbIX SBICHHUH M MPOILECCOB B MPEAMETHON 00JIACTH «MaTeMaTHKay.

OrimaHO. BeIcokmii ypoBeHb: 3HAET MOHATHS M OCHOBHBIE (DaKThI JUCKPETHOH MaTEMATHKH, COCTABIISIOMINE TEOPETUIECKYIO U
HPaKTHYECKYIO 6a3y GOPMUPOBAHMUS MIKOJIBHOTO Kypca MaTEMATHKH, JOTIOIHUTEIBHBIX IPOrPaMM 110 MaTEeMaTHKE; CYIIHOCTb
METO/1a MOJIETMPOBAHHS, ABIAIOIETOCS OCHOBOH MPHMEHEHH MaTEMAaTHKH K CCIEJOBAHHUIO PEAbHBIX IIPOLECCOB, B TOM YHCIIE U




B 00J1aCTH MaTeMaTHYECKOT0 00pa30BaHusL; BEAYIIIE YTBEPKICHNS Kypca, 00eCIeUNBAIONINE BO3MOXKHOCTH €TI0 IPUIIOKEHHUS K
pelIeHnIo MpodIeM pasINIHBIX Pa3leioB MAaTEMATHKH U MPAKTHUECKUX 3a/1a9; HAYIHBIE METO/BI, HCIIOIb3yeMbIe [T aHAIN3a
TEOPETUYECKHUX U MPAKTUIECKHUX MPOOIeM, TO3BOJSIOMNX YCTAHABINBATE 3aKOHOMEPHOCTH SBJICHHH U MPOLIECCOB B IPEAMETHOM
NoJie MaTeMaTHKa; CYIIHOCTh U IIPUEMBI HCIIOIb30BaHUS U3y4aeMOT0 MaTeMaTHUECKOTO annapaTa B pasIMuHbIX 00IaCTAX 3HAHUM;
CYIITHOCTh METOJIOB aHAJIM3a, CHHTE3a, a0CTparnpoBaHMs, MOJCTHPOBAHNS, TPAHUIIEl MX IIPUMEHEHHMS JUTA MCCIICIOBAHHS PEaTbHBIX
MPOLIECCOB; HAYIHBIE METO/IbI, HCIIOJIB3yEMBIE IS aHAIN3a TEOPETUIECKUX U MPAKTUYECKUX MPOOIIEM, TTO3BOIISIOMINX
yCTaHaBIMBATh 3aKOHOMEPHOCTH SIBJIICHUH U NPOIIECCOB B MPEIMETHOM I0JI€ MAaTEMaTHKA; HAydHbIE METO/bI, UCIIONIb3yeMble LIS
aHa/IM3a TEOPETHIECKUX U MPAKTHYECKUX IPOOIEM B 00I1aCTH MaTEMaTHYECKOTO 00pa30BaHus. Y MEET BECTH IIOMCK HEOOXO0JUMOM
HayqHOU HH(OpMAnIH, 0TOOP HEOOXOMMBIX TEOPETHIECKHUX MOJI0KEHHH TUCKPETHO MaTeMaTHKH IS CO3/aHMS (pparMeHTOB
YPOKOB, Y4€OHBIX IIPOTPaMM AT HIEKTUBHBIX MATEMAaTUYECKHX KypCOB M KPYKKOBBIX 3aHATHUII IO MaTeMaTHKE; IPHMEHATh
METO/bI aHAIIN3a, CHHTE3a, a0CTparupoBaHys; MOJICIMPOBAHHMS UL HCCIICNOBaHUS NPOOIEM MaTeMaTHIECKOTo 00pa30BaHus;
TPUMEHSTh METO HAYdHOTO MCCIIeIOBAHMS TSI aHAJIM3a yaeOHOH eI TeTbHOCTH 00yJaromnXCsl; HCIIOIB30BaTh MOHATHS H
BEIyIINe YTBEP)KACHHS AUCKPETHON MAaTEMaTHKHU B Ipornecce 000CHOBaHMS YTBEPIKACHHUN M PEIICHUN KOHKPETHBIX 3a/1a4;
HIPUMEHSTh Hay4IHBIE METO/IBI I aHAIN3a IPOOIEMHBIX CUTYAI[UH, BBIABICHHIO 3aKOHOMEPHOCTEH; IPUMEHATh METO/IbI aHANIN3A,
CHHTE3a, adCTparnpoBaHMs. MOACIHPOBAHUS IS HCCIEN0BaHMs MPoOJIeM MaTeMaTHIeCKOro o0pazoBaHus. Biaseer koMmiekcom
METOJIVK HAyIHOTO MCCIICOBAHIS VIS aHAII3a MAaTEMAaTHUECKOH AESTENEHOCTH 00YJaIONIXCs ACATENFHOCTH B 001acTn
MaTeMaTHYeCKOro 00pa30BaHUs; IPHEMOB ITOMCKa HY)KHONH MaTeMaTUIeCKON HH(POPMAIUHU JUI TIOCTPOCHUS JOKAa3aTEIbCTB
YTBEp)KACHUH 1 000CHOBAHMS CBOMX YMO3aKJIFOUCHHH; IPUEMOB BbIOOpa HanboJiee pallMOHAIBHBIX METOIOB JJOKa3aTeIbCTBA
TEOPETUYECKUX IOJIOKEHUH U PEIIeHHs] MaTEMAaTUUECKUX U IIPUKIIAJHBIX 3a/1a4; IPUEMOB BbICTPAauBaHUs JIOTUKU
[OCJIEJ0BATENILHOTO U3JI0KEHU MaTEMAaTHUECKOIO MaTepUalla; IPUEMOB BbICTPAUBAHNUS LIEIOYKY apIyMEHTUPOBaHHBIX
YMO3aKIIOUEHHH Il 000CHOBAHUS YTBEPHKACHUH U pelIeHns MaTeMaTHYECKUX 3a/1a4; IPUEMOB aHaAIN3a 0a30BbIX HAYIHO-
TEOPETHYECKHE MOAX0A0B K CYLIHOCTH, 3aKOHOMEPHOCTSIM, IPUHLUIAM H OCOOEHHOCTSIM U3y4aeMBbIX ABJIECHHI U IPOLECCOB B
TpeIMETHOH 001acTH «MaTeMaTHKa

6. YAEBHO-METOJUYECKOE U UH®OPMAINIMOHHOE OBECIIEYEHHUE JUCIUITJINHBI (MO YJIS)

6.1. Pexomenayemasi imreparypa

6.1.1. OcHoBHas JIUTEpaTypa

ABTOpBI, COCTaBUTEIH Wznanue OK3.
JI1.1 | }O.II. llleBenen JIuckpeTHas MaTeMaTHKa: yaeOHOe MoCcoOre IS CTYJCHTOB [ TEXHUIECKUX 50
cnenuanbHocteii| By3oB — CII0. : Jlanb, 2008
JI1.2 | U. B. [lonukaHoBa ; JuckperHas maremaTuka: yaeoHoe mocoobue — bapnaym : Antl'TIY, 2020 — URL: 9999
Aunraiickuii https://library.altspu.ru/dc/pdf/polikanova.pdf
TOCyHapCTBEHHBIH
[1€1arOru4ecKuit
YHHUBEPCHUTET
JI1.3 | M. U. dextapn JuckperHas maremaTuka: yueoHoe nmocooue — Mocksa : UHTYUT : Aii [Tu Ap 9999

Menua, 2022 — URL: https://www.iprbookshop.ru/120477 . html

6.1.2. /lonoiHUTE IbHAS JIUTEPaTypa

ABTOpBI, COCTaBUTENN Uznanue OK3.
JI2.1 | H. I Penpkun JuckperHas MaTeMaTHKa: Kypc JIEKIUH sl CTyICHTOB-MEXaHUKOB : yueOHOE 74
nocobwue [yt cTyneHToB By30B — CII6. : Jlans, 2006
JI2.2 [T.C. Cobonesa, A. B. |/luckperHast MmaTeMaTHKa: yaeOHHK IS CTYACHTOB By30B — M. : Axanemus, 2006 20
YeukuH ; nox pen. A.
B. Yeuknna
JI2.3 | U. B. [lonukaHoBa ; Juckpernas matematuka: yaeoHoe nocooue — bapnayn : Antl'TIA, 2010 34
Anraiickas
roCylapCTBeHHAs
e1aroru4ecKas
aKaIeMHus
JI2.4 | . B. [lonukanosa 3amaHust 0 JUCKPETHOW MaTeMaTHKeE: YIeOHO-METOIUIECKOEe TIOCOOHE [ TS 24

CTYAEHTOB U IpenojaBaTeneit pu3nko-MaTeMaTHIECKUX (PaKyIbTETOB
nefaroruueckux By3os] — bapnayim, 2011

JI2.5 | Anraiickas JuckperHas MmaTemaTHKa: yaeOHO-MeTouuecKkoe nocoobue — bapuayn, 2013 — 9999
roCylapCTBeHHAS URL: https://library.altspu.ru/ac/chebotarev.pdf
TIeIaroTuIecKas
akagemus ; coct. C. B.
YeGorapén

6.3.1 Ilepeyens nporpaMMHOro odecrneqeHust

6.3.1.1 | ITaker Microsoft Office

6.3.1.2 [ ITaket LibreOffice

6.3.1.3 | ITaker OpenOffice.org




6.3.1.4 | OneparrionHas cuctema cemeiicta Windows

6.3.1.5 | UatepHer Opayzep

6.3.1.6 | IIporpamma 11 IPOCMOTpA IEKTPOHHBIX JOKYMEHTOB opmara pdf, djvu

6.3.2 IlepeyeHb HHGOPMALMOHHBIX CIIPABOYHBIX CUCTEM

6.3.2.1 | eLIBRARY.RU : Hay4Has 3nmeKTpoHHast OMOIHOTEKa

6.3.2.2 | Dnexrponnas 6ubnmroteka HITb / Antaiickuii rocyapCTBEHHBIN MeJarorndeckuii yHuBepcuTeT, HayaHo-nienarormnyeckast
oubmoTeka

6.3.2.3 | MDB. MexBy30BcKas dIeKkTpoHHas OnbimoTteka / HoBocuOMpceknii rocyaapcTBEHHBIH eJarorHaecKuii yHUBEPCHTET

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHWE JUCIHUIIJIMHBI (MO YJIS)

7.1 | O6opynoBaHHBIC yueOHBIE ayTUTOPUH, B TOM UYHCIIE C HCIOIb30BAaHUEM MYIbTUMEAUNHBIX KOMIIJIEKTOB, ITOAKIIOYEHHEM
K ceTH «MIHTepHEeT» U JOCTYHOM B 3IEKTPOHHYIO HH()OPMAILIMOHHO-00pa30BaTENbHYIO Cpely Y HUBEPCUTETA.

7.2 | Ayautopuu i CaMOCTOSITEIbHON paboThl ¢ MOAKIIOUEHHEM K ceTh «THTepHET» M JOCTYIIOM B DIIEKTPOHHYIO
HHPOPMAIIMOHHO-00pa30BaTEIBHYIO CPEeAy Y HUBEPCUTETA.

8. METOANYECKHE YKA3AHUSA JJISA OB YJAIOIIUXCS IO OCBOEHHIO TUCIUIIJIMHBI (MO YJIS)

Bech neKIMOHHBIA Kypc pa30HMT Ha TEMBI B COOTBETCTBUH C ydeOHON nmporpaMmoii. OcHOBHAs Leib Kypca — (JOpMHpOBaHHE
npogecCnOHaIbHON KOMIETEHIINK OyIyIEero yauTess MaTeMaTHKY U HHPpopMaTHky. CHenuansHbIMU LEsIMH Kypea «/luckpeTHas
MaTEeMAaTHKa» SBILFOTCA: Pa3BUTHE TEOPETHUSCKOH 0a3bl M MPAKTHUECKUX HABBIKOB pabOTHI C aNTOPHUTMaMH.

Buner yuebHoit paboThl: 1) TeopeTHueckas MOArOTOBKA, KOTOpask MpeACTaBlIeHa BOIPOCAMHU HCTOPHH, SBOJIIOIMU TIPEIMETa
«JlucKkpeTHas MaTeMaTHKa», OCHOB CIICLUATIbHBIX TEOPETHUECKUX 3HAHUH: KPUTHYECKOE OCMBICIICHHE TEOPETHYECKOTO MaTepraa
C MO3UIUHA COBPEMEHHON HAYKH; COCTAaBICHUE KOHCIEKTA JIEKIUH II0 TEOPHHU aITOPHUTMOB; CAMOCTOSATEIbHAsA paboTa ¢
JUTEPaTypoif; 2) mpakTHUecKas MOAr0TOBKA, KOTOpast IPEICTaBICHA B IITAHAX MPAKTUYECKUX 3aHATUII U CEMUHAPOB
NPaKTUYECKMMH 33/IaHUSIMU U YIPaKHSHUSIMU: ()OPMHUPOBAHNE TEXHUKH PAOOTHI C TUIIOBBIMY 33/1a4aMH; Pa3BUTHE TEOPETUUECKUX
3HaHUH ¥ IPAaKTUYECKHX HABBIKOB CTYJICHTOB.

Mertoanyeckue pekoMeHaanuu st ooydatomuxcs (¢ OB3)

I[Tox crienuanbHBIMU YCIOBHAMH JUIS IOTy4EHUS] 00pa30BaHuUs 00y4aIOMUMUCS C OTPAaHUYCHHBIMU BO3MOKHOCTSMHU 310POBbS
TIOHMMAIOTCSI YCTIOBUS 00ydeHNs], BOCHUTAHMS M Pa3BUTHS, BKIIFOYAIONIIE B ce0s NCITOIB30BaHNE CIIEIHATBHBIX 00pa30BaTeIbHBIX
HIpOrpaMM B METOJ0B OOYHIEHHS U BOCITUTAHHSA, CIEIHATBHBIX YI€OHUKOB, YIeOHBIX HOCOOMI U ANAAKTHUECKUX MATEPHATIOB,
CIIEIUAabHBIX TEXHUUECKUX CPEICTB 00ydeHHs KOJIEKTUBHOTO U MHAUBHUIYaIbHOTO MONb30BaHus. [locTpoeHne 06pa3oBaTeIbHOTO
nporecca OpHEHTHPOBAHO HA YUET WHUBHUYaIbHBIX BO3PACTHBIX, NCUXO(U3HIECKNX 0COOCHHOCTEH 00yJaromXcsl, B YaCTHOCTH
MpEIoIaraeTcsi BO3MOXKHOCTD Pa3padOTKU MHANBHAYATbHBIX yUeOHBIX IIAHOB. Peann3anus HHANBHYaIbHBIX yIeOHBIX TUIAHOB
COIIPOBOXKAAETCSI MOAACPIKKOM THIOTOpa (POIUTEINS, B3ABLIETO HA ce0sl THIOTOPCKHUE (PYHKIKU B MpoLecce 00ydeHus], BOJIOHTEPA).
Obyuaromuecs ¢ OB3, kak 1 Bce OCTaJIbHbIE CTYACHTBI, MOTYT 00ydJaThCsl 110 HHANBHIYIbHOMY y4eOHOMY ILIaHY B
YCTaHOBJICHHBIE CPOKH C YIETOM HHANBHUIYaJbHBIX 0COOCHHOCTEH M CIIeHabHBIX 00pa30BaTeNbHBIX TOTPEOHOCTEH KOHKPETHOTO
oOyuarommerocsi. IIpu cocTaBieHNN HHANBHIYaIbHOTO rpaduxa o0ydeHus 1 aui ¢ OB3 BO3MOXHBI pa3IHYHbIC BAPHAHTHI
NpOBEACHNS 3aHATHH: IPOBEICHNE NHIUBHUIYaIbHBIX U IPYIIOBBIX 3aHIATHUI C LEITbIO YCTPAHEHUS CTI0KHOCTEH B YCBOGHHHU
JIEKLIMOHHOTO MaTepuana, HOATOTOBKE K CEMUHAPCKUM 3aHATUSAM, BBITIONHEHUIO 33laHHM 110 CaMOCTOATENbHOM paboTe. [lyist v ¢
OB3, 1o ux mpock6e, MOTyT OBITH aANTHPOBAHBI KaK CAaMH 33 aHU, TaK ¥ (JOPMBI UX BBIIOIHEHNUS. BeImomHeHne o
PYKOBOJCTBOM IIPENOJaBaTeNsl MHIUBHUIYaIbHOTO IPOEKTHOTO 3aJaHNUs, TO3BOJISIOMIET0 COYETaTh TEOPETHUECKUE 3HAHUS U
NpaKTHYECKUE HABBIKK; IPHUMEHEHHE MYIbTUMEIUMHBIX TEXHOJIOTHH B MPOLIECCE 03HAKOMUTENBHBIX JIEKIUHA 1 CEMHHAPCKUX
3aHATHH, 9TO MO3BOJIET 3KOHOMHTH BPEMsI, 3aTpadyrBaeMoe Ha H3JI0KEeHHE HEOOX0ANMOT0 MaTepralla M YBEIHIUTH €T0 00BEeM.
Jlnist ocyIiecTBIICHHS MPOIEAYP TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M IPOMEXKYTOUHOH aTTECTAI[IH IPENoJaBaTelH, B
COOTBETCTBHU C MMOTPEOHOCTSMHU CTY/I€HTa, OTMEUEHHBIMU B aHKETE, U PEKOMEHIAIUAMHE CIIEIUAINUCTOB Je(hEeKTOIOTHYECKOTO
npo¢uist, pa3padarsiBaeT HOHIBI OLIEHOYHBIX CPEICTB, aJATHPOBAHHBIC JJIS JIUI C OTPAaHHIEHHBIMH BO3MOKHOCTSIMH 37I0POBBSI
TIO3BOJISIONINE OIIEHUTH JOCTHKEHHUE UMH 3aIUIaHUPOBAHHBEIX B OCHOBHOM 00pa30BaTeIbHOM IpOrpaMMe pe3ylibTaToB O0ydeHUS U
ypOoBeHb C(HOPMUPOBAHHOCTH BCEX KOMIIETEHIINH, 3aIBJICHHBIX B 00pa3oBaTebHOM nporpamMmme. Gopma npoBeeHHs TeKyIIeH
aTTecTalMy Iyt cTyneHToB ¢ OB3 ycTaHaBiIMBaeTCs ¢ y4eTOM MHIMBHAYaIbHBIX ICHXO(PU3NIECKUX 0COOSHHOCTEH (YCTHO,
MICEMEHHO Ha Oymare, MICEMEHHO Ha KOMIBIOTEpe, B (JopMe TeCTHpOBaHMA | T.11.). JIntam ¢ OB3 MokeT OBITh IpetocTaBiIeHO
JOMOTHUTEIBHOE BpeMs JUIS TIOATOTOBKH K OTBETY HA 3K3aMEHE, BRIIOITHEHHUS 3aJaHUS I CAMOCTOSTENBHOH paboTHL

IIpu He06XOIUMOCTH CTYAEHT C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBBSI IT0JJa€T MUCbMEHHOE 3asBIECHHE O CO3aHUHU I HETO
CIIeNMAJIbHBIX YCIOBUH B Y4eOHO-METOIMYECKOE YIIpaBICHHE Y HUBEPCUTETA C IPUIIOKEHNEM KOTHIT JOKYMEHTOB,
MOJTBEPKIAIONIMX CTaTyC MHBanuaa uin auna ¢ OB3.
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