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1.1. LIEJIM OCBOEHMSI JUCLUIIINHBI (MOAYJIST)

1.1.1| pasBuTHe y OyayIiero 6akaaaBpa MIHPOKOrO B3MVIsAAa HA MATEMATHKY M BOOPYKECHHUE €0 KOHKPETHBIMU 3HAHUSMH,
JIAFOIIIUME €My BO3MOXKHOCTH BBITIONTHSATH CIEYIONIHe TPo(heCCHOHATbHEIE.

1.2. 3ATJAYHM OCBOEHUS JUCIUITVIMHBI (MO YJIS)

1.2.1 | u3yyeHue METOA0B JUCKPETHON MaTEMAaTUKU JUIsl PELEHUs IPUKIaHbIX 3a/1a4;

1.2.2 | hbopMupoBaHMEe HABBIKOB MOJICITMPOBAHHUS PEATBHBIX 0OBEKTOB M MPOIIECCOB C HCHOIB30BAHUEM MAaTEMAaTHIECKOTO
annapara JUCKPETHOW MaTeMaTUKU;

1.2.3 | pa3BUTHE JIOTMUYECKOTO U AITOPUTMUYIECKOTO MBIIUIEHUS CTYJEHTOB, IOBLIILICHUE YPOBHS UX MaTEMaTHYECKOU KyJIbTYPBIL.

2. MECTO JUCHUIITUHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBbI

Iuxn (pazgen) OI: |

2.1 | TpeGoBanus K NpeJBapuTeIbHOI NOATOTOBKe 00y4Yaloerocs:

2.1.1 | MaremaTH4yeCcKuii aHAIN3

2.1.2 | BBogHbIi Kypc MaTeMaTUKU

2.1.3| Teopus BeposiTHOCTEH M MaTeMaTHUeCKas CTAaTUCTUKA

2.2 | JucuumiinHbl (MOAYJIN) M MPAKTHKH, VIS KOTOPBIX 0CBOECHHE JAHHOI TUCHUNIHHBI (MO1YJIs1) HEO0X0AUMO KaK
npeiIecTBYOIIEe:

2.2.1 | InddepeHmansHble ypaBHEHHS U MaTeMaTHUecKas pusnka

222 HpOI/I3BO,I[CTB€HHaH IMpaKTHUKa: neaarorudcckas nmpakTuka

3. KOMIIETEHIIUH OBYYAIOIIETOCSI, ®§OPMUPYEMBIE B PE3YIbTATE OCBOEHUSI JUCIAILIAHBI
(MOJLYJIST)

VK-1.2: TIlpumensier Jjoruvyeckue ¢GopMbl U NpOUeAYPbl, CHOco0eH K pedieKCHH IO NOBOAY COOCTBEHHOW M 4Y:KOM
MBIC/IMTEJILHOM JeATeIbHOCTH.

IIK-1.1: 3HaeT CTPYKTYpY, COCTAB U JUAAKTHYECKHE eJUHULLI MPeIMeTHOI 00/1acTH (IpenoJaBaeMoro npeaMera).

IIK-1.2: ¥Ymeer ocyumecTBJIsATh OTOGOp Y4e0HOro coiep:KaHuUsl JJIsl €ro peaju3aluM B pa3iuyHbiXx ¢opMax o0yuyeHusi B
cooTBeTcTBUH ¢ TpeboBanusmu ®TOC OO.

IIK-3.1: Buaapgeer cmocofamMu HHTerpanMy Y4eOHbIX NpeAMeTOB [Jisl OPraHW3alliy pa3BHBaIOLIell y4yeOHOH JesATeIbHOCTH
(uccae0BaTe/1bCKOM, NPOEKTHOI, IPYNIIOBOM M AP.).

B pe3yabTaTe 0cBOeHHS TUCHHILTHHBI (MOTYJISI) 00yYAIOLINTiCH T0JKEH

3.1|3nars:

3.1.1 | mOHATHS ¥ OCHOBHBIE (hAKTHI TUCKPETHOH MaTEMAaTHKH, COCTaBIISIONIIE TEOPETUIECKYIO M MPAKTUIECKyI0 0a3y
(hopMHpPOBaHUS IIKOJIBHOTO Kypca MaTeMaTHKH, JOIIOIHUTEIBHBIX IPOrpaMM 110 MATEMATHKE; CYITHOCTh METO/A
MOJICIMPOBAHHS, IBJIAIOIIETOCS OCHOBOH IPIMEHEHHS] MATEMATHKA K HCCIICOBAHUIO PEANBbHBIX IIPOIIECCOB, B TOM YHCIIE
1 B 00J1aCTH MaTeMaTHIECKOro 00pa3oBaHMUS; BEAYIHE YTBEPKACHHUS Kypca, 00eCIIeIHBAIONIIe BOSMOXKHOCTH €T0
MPHIOKEHHS K PEIICHUIO NPOOJIEM Pa3IMYHbIX Pa3/e/IoB MATEMAaTHKH U MIPAKTHYECKHX 33/1a4; HayYHbIE METOABI,
UCIIONB3YEMBIC JIJIsI aHAIIN3a TEOPETHIECKHUX M IPAKTHIECKUX TIPOOIIEM, MO3BOJISAIOIINX yCTaHABINBATE 3aKOHOMEPHOCTH
SIBTICHUH ¥ IIPOIIECCOB B IPEIMETHOM TOJIC MAaTEMATHKA; CYIIHOCTh U IIPHEMBI HCIIOIB30BAHMS N3yIaeMOro
MaTeMaTHYEeCKOro anmapara B pa3In4HbIX 00JACTIX 3HAHMI; CyLTHOCTh METOAOB aHANIN3a, CHHTE3a, abCTparupoBaHus,
MOJICITUPOBAHUSL, TPAHULIBI X IPUMEHEHUS AJIsL NCCIIEJOBAHMS PEaIbHBIX IIPOLIECCOB; HAYyYHBIE METO/IbI, HCIIOIB3YEMBbIC
JUTSL aHAJTH3a TEOPETHIECKUX M IPAKTHUECKUX MPOOJIeM, ITO3BOISIOIINX YCTaHABINBATE 3aKOHOMEPHOCTH SIBIICHUH 1
IIPOLECCOB B IPEIMETHOM MOJIC MAaTEMATHKA; HAyYHbIC METOABI, HCIOIb3yEMbIE AT aHATIHN3a TEOPETUIECKHUX U
MIPAKTUYECKUX MPOo0JIeM B 00JIACTH MAaTEMaTH4eCKOro 00pa3oBaHusl.

3.2 ¥mern:

3.2.1 | Bectn monck HEOOXOANMOH HaydHOH HH(OpMAIHU, 0TOOP HEOOXOIUMBIX TEOPETHUECCKUX ITOIOKCHUHN TUCKPETHON
MaTeMaTHKH JUIsl CO3/1aHusl ()parMeHTOB YPOKOB, YIEOHBIX IIPOrPaMM JUIsl SIEKTUBHBIX MATEMAaTHYECKUX KYPCOB
KPY’KKOBBIX 3aHATHI 110 MaTeMaTHKe; IIPAMEHATh METOBI aHAJIM3a, CHHTE3a, a0CTPAardpOBaHMU; MOACIAPOBAHHUS JUIS
HCCIIEJOBAHUS MPOOJIEM MaTeMaTHIECKOTO 00pa30BaHHU; MIPUMEHSITh METO/l HaAyYHOTO UCCICIOBAHIS IS aHAIH3a
y4eOHOIl AeSTEILHOCTH 00yUalOIIMXCsl; UCIIOIb30BaTh HOHATHUS U BelyIllMe YTBEP)KACHHS TUCKPETHOH MaTeMaTHKH B
porecce 000CHOBAHMS YTBEPKICHUH M PEIICHNH KOHKPETHBIX 33/1a4; IPUMEHSATh HayYHBIC METO/IBI JUISl aHAIN3a
TIPOOJIEMHBIX CHTYAIIUH, BBISBICHHUIO 3aKOHOMEPHOCTEH; TIPIMEHSTh METO/IBI aHAJIH3a, CHHTE3a, a0CTparnpoBaHusI.
MOZIEIHPOBAHHUS IS MCCIEAO0BAaHNS IIPOOIEM MAaTEMaTHIECKOr0 00pa30BaHMUS.

3.3| Baagers:




3.3.1 npueMaMH HCIIOJIb30BaHUA METOJ0B HAYYHOI'O UCCICAOBAHUSA IJIA aHaJIn3a MaTeMaTHUYECKON AeATEIbHOCTH 06yqaloumxca

JIeATeTIHHOCTH B 00JIaCTH MaTeMaTHYECKOro 00pa3oBaHMs; MPHEMaMH ITOMCKa HY>)KHOH MaTeMaTHIecKoi HH(opMaImn Juis
IIOCTPOEHHS JOKA3aTENbCTB YTBEPKACHUN 1 000CHOBAHUSI CBOMX YMO3AKIIOUECHHI; IpreMaMH BeIOOpa Hauboee
PalMOHANBHBIX METOA0B JOKA3aTeIbCTBA TEOPETUYECKHX MOJIOKEHUH U PELICHUS MaTEMAaTUYECKUX U IIPUKIIAIHBIX 3a1a4;
IIpYe€MaMU BbICTpauBaHHUs JIOTHKH IIOCJIE0BATEILHOIO U3JI0KEHNS MAaTEMaTHYECKOr0 MaTepHaa; pueMamMu
BBICTPaMBaHMS IETIOYKH apIyMEHTHPOBAHHBIX YMO3AKITIOYEHIH JUTI 0O0CHOBAHUS YTBEP)KIACHUH U PEIICHHS
MaTeMaTHYEeCKUX 3a/1a4; IPUEeMaMH aHal3a 0a30BBIX HAyYHO-TEOPETHUECKUE MOAXO/OB K CYIIHOCTH, 3aKOHOMEPHOCTSIM,
MPUHIMIIAM U OCOOCHHOCTSIM M3y4aeMbIX SBICHUH 1 IPOLIECCOB B IPEAMETHOM 00JIaCTH «MaTeMaTHKa».

4. CTPYKTYPA U COAEPKAHHUE JUCHUIIIMHBI (MO YJIA)

Kon HanmeHoBaHUe pa31esioB U TeM /BHJ Cemectp | YacoB | Kommneren- Jluteparypa
3aHATHSA 3aHATHS/ / Kype M
Paznea 1. Paznea 1. Pekypcuu u cymmbl
1.1 PexyppeHTHBIE COOTHOIICHHUS. 7 2 TIK-1.1 TIK- JIT.1 JI1.2J12.1 J12.2 J12.3 J12.4 JI2.5
JIOPY /Jlex/ 1.2
1.2 PexyppeHTHbBIE COOTHOIICHHUS. 7 2 MK-1.1 TIK- JI1.1 J11.2J12.1 J12.2 J12.3 JI2.4 JI12.5
JIOPY /TIp/ 1.2
1.3 PexyppeHTHBIE COOTHOIICHHUS. 7 4 TIK-1.1 TIK- JIT.1JI1.2J12.1 JI12.2 J12.3 J12.4 J12.5
JIOPY /Cp/ 1.2
1.4 JluHeiiHbIe HEOMHOPOIHBIE PEKYPPEHTHBIC 7 2 TIK-1.1 TIK- JIT.1 J11.2J12.1 J12.2 J12.3 J12.4 JI2.5
ypaBHeHus. /JIex/ 1.2
1.5 JluHeiHbIe HEOJHOPOIHbBIE PEKYPPEHTHBIE 7 2 IK-1.1 TIK- JIT.1 JI1.2J12.1 J12.2 J12.3 J12.4 J12.5
ypaBHenus. /TIp/ 1.2
1.6 JluHeiiHble HEOHOPOIHBIE PEKYPPEHTHBIC 7 4 TIK-1.1 TIK- JIT.1JI1.2J12.1 JI12.2 J12.3 J12.4 J12.5
ypaBHenus. /Cp/ 1.2
1.7 Koneunsie cymmsl. /JIex/ 7 2 IK-1.1 TIK- JIL.1 J11.2J12.1 J12.2 J12.3 JI2.4 J12.5
1.2
1.8 Koneunsie cymmsr. /IIp/ 7 2 IK-1.1 K- JI1.1 J11.2J12.1 J12.2 J12.3 J12.4 J12.5
1.2
1.9 Koneunbie cymmbr. /Cp/ 7 4 TIK-1.1 TIK- JIT.1 JI1.2J12.1 J12.2 J12.3 J12.4 JI2.5
1.2
Pasnea 2. Pasnea 2. I'pagbi
2.1 IIpenmer Teopuu rpados. /Jlex/ 7 2 IK-1.1 TIK- JI1.1 J11.2J12.1 J12.2 J12.3 JI2.4 JI12.5
1.2
2.2 IIpeamer Teopuu rpados. /Cp/ 7 6 TTK-1.1 TIK- JIT.1JI1.2J12.1 J12.2 J12.3 J12.4 J12.5
1.2
23 OCHOBHBIE XapaKTePHCTHKH rpados. 7 2 IIK-1.1 IIK- JI1.1 J11.2J12.1 J12.2 JI12.3 J12.4 JI2.5
/JTex/ 1.2
24 OcCHOBHBIE XapaKTePUCTHKH rpados. 7 2 IK-1.1 ITK- JI1.1 J11.2J12.1 J12.2 J12.3 JI2.4 JI12.5
/Mp/ 1.2
2.5 OCHOBHBIC XapaKTePHCTHKHU rpados. 7 4 IIK-1.1 IIK- JI1.1 J11.2J12.1 J12.2 JI2.3 JI2.4 JI2.5
/Cp/ 1.2
2.6 IIpobaems! yxinaaku rpadoB Ha 7 2 IK-1.1 TIK- JI1.1 J11.2J12.1 J12.2 J12.3 JI2.4 JI12.5
miockocTy. /Jlex/ 1.2
2.7 IIpobaems! yxnaaku rpagoB Ha 7 2 IK-1.1 TIK- JI1.1J11.2J12.1 J12.2 JI12.3 JI2.4 JI12.5
rwtockocty. /TIp/ 1.2
2.8 [IpoGnems! yknaaku rpadoB Ha 7 2 IIK-1.1 IIK- JI1.1 J11.2J12.1 J12.2 J12.3 J12.4 JI2.5
miockoctu. /Cp/ 1.2
2.9 Oprpadsr /TIp/ 7 2 IK-1.1 TIK- JI1.1 J11.2J12.1 J12.2 J12.3 JI2.4 JI12.5
1.2
2.10 Oprpadsr /Cp/ 7 2 IK-1.1 K- JI1.1 J11.2J12.1 J12.2 J12.3 JI2.4 J12.5
1.2
2.11 OcHOBHBIE KOMOMHATOPHEIE 7 2 IIK-1.1 IIK- JI1.1 J11.2J12.1 J12.2 JI12.3 J12.4 J12.5
npuHUUNEL. /JIex/ 1.2
2.12 OcHOBHbBIE KOMOMHATOPHBIE 7 1 IK-1.1 TIK- JI1.1 J11.2J12.1 J12.2 J12.3 JI2.4 JI12.5
npuHIUne. /TIp/ 1.2
2.13 OCHOBHbBIE KOMOMHATOPHBIE 7 4 TIK-1.1 TIK- JIT.1JI1.2J12.1 JI12.2 J12.3 J12.4 J12.5
npuHIUeL. /Cp/ 1.2
2.14 IommaoMuaneHas Gopmyna. /JIex/ 7 2 IK-1.1 TIK- JI1.1 J11.2J12.1 J12.2 J12.3 JI2.4 JI12.5

1.2




2.15 IMonuaomMuanwsHast hopmyna. /IIp/ 7 1 IK-1.1 TIK- JI1.1 J11.2J12.1 J12.2 J12.3 JI2.4 J12.5

1.2

2.16 TonuuomuansHas Gopmyna. /Cp/ 7 4 IK-1.1 K- JI1.1 J11.2J12.1 J12.2 J12.3 JI12.4 J12.5
1.2

2.17 IIpeamet Teopuu rpados. /TIp/ 7 2

2.18 3auer /3auét/ 7 4

5. ®OHJ1 OHEHOYHBIX CPEJCTB

5.1. IlepeyeHb MHAUKATOPOB TOCTUKEHHS] KOMIIETEHIIHi, JOPM KOHTPOJIS U OLIEHOYHBIX CPEICTB

VK-1.2: [lpumensier norndeckue HopMbI ¥ IPOLEIYPBI, CIOCOOEH K pedIeKCHu Mo MOBOY COOCTBEHHOW M Yy)KOH MBICIUTEIBHON
JIeSITEITFHOCTH.

OIIK-2.1: Pa3zpabaTsIBaeT mporpaMmsl yueOHBIX IIPEIMETOB, KypCOB, TUCIHUILIUH (MOXYyJIeH), IPOrpaMMbl JOIOTHUTEIEHOTO
00pa3oBaHMs B COOTBETCTBUY C HOPMATHBHO-TIPABOBBIMH aKTaMH B cepe 00pa3oBaHMsI.

ITK-1.1: 3HaeT cTpYKTypy, COCTaB ¥ JUIAKTHUSCKHE SIMHHIIEI IPEIMETHOH 00TacTH (ITPEernofaBaeMoro mpeaMeTa).

[IK-1.2: YMeeT ocymecTBIATh 0TOOp YIeOHOTO COMep KaHus AT €T0 peaTn3alii B Pa3NUIHBIX (hopMax 00ydIeHHs B COOTBETCTBUH
¢ tpedoBanusimu OI'OC OO.

ITK-2.1: JIleMOHCTpHUPYET YMEHUE NOCTAHOBKM BOCIIMTATENBHBIX LI€NEH, MPOEKTUPOBAHNS BOCITUTATEIbHON AEATENBHOCTH U
METOZIOB €€ pean3anuy B cooTBeTcTBIH ¢ TpeboBarusamu OI'OC OO u cnermdrkoii yaeOHOro npeamera.

[IK-2.2: JIleMOHCTPHPYET CIIOCOOBI OPTaHU3ALNH U OLCHKU Pa3TNYHBIX BUJOB BHEYPOUHOIl NeATeIbHOCTH peOeHKa (yueOHOH,
UTPOBOH, TPYZOBOH, CHOPTUBHOM, XYA0)KECTBEHHOH U T.J.), METOIbI U (DOPMBI OPraHU3alMK KOJUICKTHBHBIX TBOPUECKUX JEI,
9KCKYPCHH, MIOXOI0B, SKCIICAUINHN U APYTHX MEPONPHSITHH (110 BEIOOPY).

[1K-2.3: BeiOupaeT u IeMOHCTPHPYET CIIOCOOBI OKa3aHUsI KOHCYJIBTATHBHOM MOMOIIM POJUTEISAM (3aKOHHBIM MPEICTABUTEIISIM )
00yYaroLuxcs 1Mo BOIpOcaM BOCIIUTAHMS, B TOM YUCIIE POAUTEIISIM IETel ¢ 0cOOBIMU 0Opa30BaTeIbHBIMU MTOTPEOHOCTMHU.
I1K-3.1: Bnageet cnocobamu UHTETpaluy y4eOHbIX PEIMETOB JJIsl OpraHU3alluy Pa3BUBAIONIEH yueOHOI NeaTeabHOCTH
(uccemoBaTeNbCKOM, IPOSKTHOM, TPYIIIOBOH U JIp. ).

5.2. TexHonornyeckasi KapTa J0CTHKEHUS HHIMKATOPOB

Ilepeuens unnukatopos komnerenuuii: MOIIK-2.1, UTIK-2.1, UTIK-2.3, UIIK-3.3, UIIK-4.3
Bunel yueOHO#M paboThI: TEKINOHHBIE 3aHSATHS

DOpMBI KOHTPOJISI U OLICHOYHBIE CPEJCTBA!

3aaHus 1J1s1 caMOKOHTPods (10 6aoB)

IIepeuenp nnankaropos komnerenuuii: MOIIK-2.1, UIIK-2.1, UT1K-2.3, UT1K-3.3, UI1K-4.3
Bunpl yueOHo# paboThl: CEMUHAPCKUE 3aHATHUS

DOpMBbI KOHTPOJISI U OLIEHOYHBIE CPEJCTBA!

BOITPOCHI [T YCTHOTO OMPOCca, CaMOCTOsITeNTbHAst paboTa, poBepodHast padota (25 6amioB)
ITepeuens unnukatopos komnerenuuii: MOTIK-2.1, UTIK-2.1, UTIK-2.3, UTIK-3.3, UTIK-4.3
Bunbl yueOHOI paboThl: KOHTPOJIBHBIN cpe3

®DOpMBI KOHTPOJISI U OIICHOYHBIE CPEICTBA!

KOHTpOJIbHAs pabota (25 6annos)

Ilepeuens unnukatopos komnerenuuii: MOIIK-2.1, UTIK-2.1, UTIK-2.3, UTIK-3.3, UTIK-4.3
Bunbr yueOHOI paboThI: caMocTosITeNIbHasE paboTta

®DOpMBI KOHTPOJISI U OIICHOYHBIE CPEJICTBA!

WHAMBUAYyalbHas padota (25 6aioB)

[Tepeuens unaukaropos kommnereHmii: MOTIK-2.1, UTTK-2.1, UTIK-2.3, UTIK-3.3, UTIK-4.3
Bunbr yueGHOM paboThI: 9K3aMeH

®DOpMBI KOHTPOJISI U OLICHOYHBIE CPEJICTBA!

BOIPOCHI K dK3aMeny (15 GansoB)

5.3. ®opMbI KOHTPOJIS H OLIEHOYHBIE CPEICTBA

IIpumMepHbIe BOIIPOCHI Il YCTHOTO ONpoca:

Tema «Pekypcuu u cymmbDy

1. KakoBrI crienu¢pmueckne croco0s! 3aJaHNs TUCKPETHON (GyHKIIH?

2. Kakoii cMpIcT HMeeT MHIEKC B 0003HAYSHUN AUCKPETHOH (pyHKuuu fn?

3. CKOJIBKO TOJKHO OBITh 33aHO HA4aJIbHBIX IAHHBIX, YTOOBI OHH OMPEIEIISUTH JUCKPETHYIO (DYHKIIHIO, 3aJaHHYI0 PEKYPPEHTHBIM
COOTHOIIICHHEM, OTHO3HAYHO?

4. Kak onpenenauts NOpsAAOK PEKYPPEHTHOIO COOTHOLIECHUSA?

5. KakoBbI OpSAAKK PEKYPPEHTHBIX COOTHOLIEHUH, 3aJa0IUX apu(METHIECKYIO U TeOMETPHUYECKHE Iporpeccuy, hakropuan,
yrcita dudoHayun?

6. UeM oTiM9aeTcst peKyppeHTHOE COOTHOIICHHE OT PEKYPPEHTHOTO yPaBHEHNUS?

7. Uto Ha3bIBAaeTCS PELICHHEM PEKYPPEHTHOTO YPaBHEHUS?

8. Uro npeacrasiser codboit MHOXKeCTBO perieHuii JIOPY?

9. CKoIbKO penieHuit omuchiBaet popmyia odmiero pemenus JIOPY, JTHPY?

10. Kak noiryuaercs Xxapakrepuctudeckoe ypapaenue st JIOPY?

11. KakoBa cBsI3b MEXy KOJTMYECTBOM KOPHEH XapaKTepHUCTUUECKOro ypaBHeHus 1 nopsakom JIOPY?

12. Kakne quckpeTHbIe (PyHKIMH COOTBETCTBYIOT KOPHIO KPATHOCTH M B Oasuce penieHui?




13. KakoBa cBsi3b Mexy opsakoM JIOPY 1 yuciioM JIMHEHHO HE3aBUCUMBIX PELICHUH B Oa3rce?
14. Beerna nu cymecTByeT 6a3uc npoctpancTsa pemrennit JIOPY, cocrosmuil n3 BermecTBeHHBIX (yHKITHNA?
15. Kaxosa ctpyxrypa obmero pemenus JIOPY?
16. MoxHO 111 110 KOPHSM XapaKTepUCTUIECKOro ypaBHEHHs BOCCTaHOBUTH JIOPY?
17. KaxoBa ctpykTypa obmero pemenns JIHPY?
18. It gero 3aar0TCsl Ha4aNIbHbIEC yCIIOBUS BMecTe ¢ JIPY?
19. B uém cxoxects pemenunii JIPY u nuHeiHbIX nuddepeHnanbHpIX ypaBHeHHH?
20. KakuM peKyppeHTHBIM COOTHOLIEHHEM 3aaéTCs CyMMa N CIaraéMbIX JAHHOH 9HCIIOBOH MOCIIEN0BATENBHOCTH?
21. Kak HaliTh Ha4ajbHbIE YCIOBUS PEKYPPEHTHOIO COOTHOLIEHHUS, 3aJa0ILEro CyMmy?
22. Kakue npeoOpa3oBaHus HaJl CyMMaMH, HE MEHSIOIINE X 3HaYeHUs1, Brl 3HaeTe?
23. Kakue MeTo/bl BEIYUCIICHHSI CyMM Bl 3HaeTe?
Tema «I'pads»
1. Kak Ha3pIBalOTCSI OCHOBHBIE 3JIEMEHTHI HEOPHEHTHPOBAaHHOTO rpada? Oprpada?
2. Yewm oprpa¢ oTinrvaTcs OT HCOPHEHTUPOBAHHOTO rpada?
3. Kakwue criocoOb1 3amanus rpada Bel 3HaeTe?
4. MOXHO JI1 TT0 MaTPHUIIe CMEXHOCTH, MaTPUIIC HHIIUICHIINH, CITUCKY CMEXHBIX BEPIIHH OJHO3HAYHO ONpeaenTh rpad 6e3
neTenb (MHOXKECTBOM BEPIIMH U ceMeiicTBoM pEbep)?
5. OHO3HAYHO JIN U300pakaeTcs JuarpaMMoi rpad, 3a1aHHBII MHO)KECTBOM BEPIIUH U cCeMEHCTBOM pEbep?
6. KakiM OTHOIIIEHHEM CBA3aHBI MEX/Ty COOOH pa3iidHbIe peanu3anin rpada B BHIAC AHATPAMMEI?
7. 3aBHCUMBI JIM YUCIIO BEPIIMH K YUCI0 pédep B momHOM Trpade? B nepese?
8. CKOIBbKO CYyIIECTBYET MPOU3BONBHBIX (n,m)-rpados? [Ipocteix? bes nerens? be3 kpatHbix pédep?
9. KakoBa HauMeHbIIIast U3 BOBMOXKHBIX CTEIICHEH BepuH rpada?
10. KaxoBa HanOonbIIast U3 BO3MOXHBIX CTETICHEH BEPIIMH ITPOCTOTO rpada, MMEIOIIero n BepIIinH?
11. Yto MOXXHO CKa3aTh MPO CTENEHH BEPIIMH MOJIHOro rpada?
12. MoXHO JI1 yTBEpXKIaTh, YTO B CIIydae paBEeHCTBA CTEIICHEH BceX BEPIINH Tpada, rpad MOTHbINH?
13. MoxHO 1 yTBEpXKIaTh, 9TO Tpad ¢ n BEpIIMHAMH, BCE CTETICHN KOTOPBIX PaBHHI n-1, momHBI? ToT ke BOIpoc [UIs IIPOCTOro
rpacda?
14. EcTb 11 CBSI3b MEXK/Y CTEIICHHOMW I10CIICA0BATEIBHOCTHIO rpada U KOIMYSCTBOM BEPILIHH?
15. EcTb 11 CBSI3b MEXKITy CTCIICHHOM MOCIIE0BATENBHOCTRIO Ipada U KommdecTBoM pEdep?
16. Bynet i cBA3HBIM Tpad), €CIIN B HEM CYIIECTBYET BEPIINHA, COSUHUMAS ITyTEM, CO BCEMH OCTaJIbHBIMHU BEPIIMHAMU?
17. KakuM COOTHOIIEHHEM CBSI3aHBI CTETIEHb BEPIIMHBI IOArpada U CTENEeHb TOH e BEPUINHBI B Tpade?
18. MoXHO JI1 yTBEPXKIaTh, YTO B CBSI3HOH KOMIOHEHTE Tpada Bce BEPIIMHBI HMEIOT Ty )K€ CTEIIEHb, YTO U B caMoM Ipade?
19. MoXHO 1 yTBEPXKIaTh, YTO. €CIIM CTETICHN BCEX BEPIIHMH HoArpada COBIANAIOT C UX XKe CTEICHAMH B rpade, To moarpad
ABJIAETCA CBA3HOIN KoMIOHEHTo# rpada? [IpaBunsabIM oArpadom?
20. MOXHO JIi YTBEPXKIATh, YTO, €CIIH BCE BEPIIMHBI OCTOBHOIO HoArpad)a MMEIOT Te e CTEINeHH, 4To U B rpade, To moarpad
coBraziaer ¢ rpagom?
21. Beerna nu B rpade cymiecTByeT MapuipyT HaunOonbiien JuHbl? [ens, HanOonbiei JTuHbI? 3aMKHYTBIH MapIIpyT
HanOommpel [rHB? [{uKiT HanOGobIIe JIMHEBL?
22. Kax Ha3biBaetcs rpad), B KOTOpOM CYILECTBYET MapLIPyT HAHOONbIIEH AITHHBI?
23. EauHCTBEHEH JTH OCTOB Y Tpada?
24. Kaxue rpadsl IMEIOT €JHHCTBEHHBINH OCTOB?
IIpumepHbIe 3a1aHUs CAMOCTOSITENBHBIX paboT:
ITo xuure IMonukanosoii M.B. JluckpetHas MaTeMaTrka. (yaeOHOe niocodue). — bapuayn: M3n-so Antl TIA. — 2010.
1. 3amaun o Teme «I'pads».
2. 3agaum no teme «KoMmOuHaTOpHKaY.
ITpumepHBIe 3aJaHUs KOHTPOIBHBIX PabOT:
OxapakTepnu30BaTh MPeIJIOKEHHBIN B3BEIICHHBIN rpad Mo IUTaHy
1). UncnoBoie xapakTepucTuku rpada G:
a) (., )- rpag,
b) creneHHas nociuen0BaTENLHOCTS,
€) MaKCHMaJIbHAs JUTHHA IIPOCTOH Ienn (yKa3aThb 3Ty Iellb)
d) MakcuManpHas AIHMHA MPOCTOrO UK (YKa3aTh ITOT IIUKII)
€) YHCIIO CBA3HBIX KOMIIOHEHT
f) XpomMaTHUecKoe YHCITo (CAenaTh NPaBUIBHYIO BEPIIHHHYIO packpackKy rpada)
2). Jpyrue xapaxrepuctuku rpada G:
a) MpocToi (MyJIbTHU-, ICEBIIO-),
b) monHOTA,
C) CBSI3HOCTB, 6
d) alMKIMYHOCTS,
€) 3iIepoBOCTh (MOTY3iIepOBOCTH )(000CHOBATH),
f) TaMHITBTOHOBOCTB,
g) mIaHapHOCTh (M300pa3uTh H30MOP(HBIH IUIOCKHH Tpad),
3). Ykasathb B rpade (eciu UMeroTCs):
a) SUJIEPOB LMK WK SUJIEPOBY 1IEIb,
b) TaMHIBTOHOB WK WIIH TAMIIIBTOHOBY IIETIb,
C) MaKCUMAJIbHYIO KIIHKY,




d) ocToB HaMMeHbIIIeTo (HaNOOJIBIIIETO Beca),

€) IpaBWIBHEIH roapad ¢ yka3aHHBIMHU BepIIMHaMH (a,b,c,d).

4). 3anate BEIOpaHHBIN IPaBUIBHBIN MOATPad pasHBIMU CIIOCODAMH.

ITpumepHsbIe 3aJaHUs HHAUBHYATbHONH paOOTHI:

Mo yue6HO-MeTonmIeckoMy mocobuto [TommkanoBoii M.B. Pexypcun u cymmel. — baprayn, 2014. — 50 c.

Tema 1. «AuckpeTHbIe QyHKITII.

1. 3amath rpaduyecku QyHKIHIO, 32JaHHYIO OMIMCAHUCM.

2. Berumcnuts 3Ha4eHus QyHKINY, 3aJaHHON (POPMYJIIOH, a Takoke HAlTH e€ BUJ NP JIMHEHHOM MOJICTAaHOBKE apryMeHTa.

3. Haiitu 3 ciemyromux 3a Ha4aJbHBIMHU YCIOBHSAMHE 3HAYCHUS PEKyPPEHTHO 3aaHHOH (DYHKIIHH.

4. 3agath (QYHKIMIO PeKYypPPEHTHBIM COOTHOIICHHUEM 1-0ro mopsaka

Tema 2. «Pexypcun»

1. ITo KOpHSAM XapaKTepHCTHYECKOTO YpaBHEHUs Hammcath odmee pemenne JIOPY.

2. IIpoBepurts, ABISAIOTCA U qaHHBIE (QyHKIMHK pemenusmu JIOPY 3-ero mopsiaka.. PemmTs pekyppeHTHOE ypaBHEHHUE

3. Haiitu obmiee perenue JIHPY no KopHSIM XapaKTepHUCTHUECKOTO ypaBHEHUS U U3BECTHOMY YacTHOMY pelueHuro. Haiitu Bujg
JIHPY.

4. a) Haittn wactHOe pemrenne JIHPY 1-oro nmopsiika co crieruanbHOM MpaBoi 9acThIo, yIOBICTBOPSIONIEE HAYAIEHBIM YCIIOBUSIM.
6) Haiitu uactroe pemenune JIOPY 2-oro mopsiika, yJOBIETBOPSIOIIEE HAYATbHBIM YCIOBHUSIM.

Tema 3. «CyMMBbI»

1. Pacimcats cyMMBI, 3aJaHHBIC Yepe3 «CUTMay-0003HaueHNE, BRIIMCHIBAS 3 IEPBHIX U 2 TIOCTIEHNX cllaraeMbIx. CrenaTs
npeoOpa3oBaHMs HHAEKCOB.

2. IIpeobpazoBaTh CYMMBI, «OTILEIUISISD) 1-0€, MmocieiHee ciaraemMble, pa3ouTh Ha 2 CyMMBI, B IEPBOM U3 KOTOPBIX N CJIaraeMbIX, a
BO BTOPOH BCE OCTAJIbHBIE.

3. BEIYHCITUTE CyMMBI, CBOAS K H3BECTHBIM CyMMaM.

4. 3ancaTh CyMMBI 4epe3 «CHUIMa»-0003HaueHHe. BEIYNCINTE CyMMBI, CBOAS X K PEKyPPEHTHOMY YPaBHEHHIO.

[TpumepHBIe 3a1aHNS IPOBEPOYHOI PaOOTHIL:

1. ITo KOpHSAM XapaKTepHCTHIECKOTO YpaBHEHHs 3anucarth obmee permrenne JIOPY.

2. Haittu wactHOe pemrenne JIOPY 2-oro nopsizka, yI0BISTBOPSIONIEE HAYIBHBIM YCIOBUSIM.

Bompocs! k 3a4€Ty ¢ OLIEHKOIA:

1. PexyppenTHsle cooTHOmeHHs. [IpruMeps! peKyppeHTHBIX COOTHOIIECHHHN: apu(MeTHIecKast 1 TeOMETpHUIECKasi IPOrPECcCHU U
urcna Pubdoxauan.

2. PekyppeHTHOE ypaBHEHHUE U €ro pelieHue. JInHelHble peKyppeHTHBIE yPaBHEHNS OTHOPOAHBIE ¥ HEOIHOPOIHEIE.

3. JIuHeiHbIe peKyppPEHTHBIC YPaBHEHHS C MOCTOSHHBIME Kod(d durentamu. CTpykTypa obiero pemienns JIOPY u JIHPY.
YacTHoe pemieHmue.

4. CroiicTBa KOHEUHBIX cyMM. [IpeobpazoBaHms cyMM.

5. Mertonp! BeruuciaeHus: cyMM. CyMMBI apu(MeTHUECKO U TEOMETPUYECKON MPOrpeccuit U JpyrHe.

6. OcHOBHBIE KOMOMHATOPHBIC IPUHIUIIEI (TIPAaBHIIA OTPHLIAHUS, CIIOXKEHHST YMHOKCHUS).

7. OcHOBHBIE KOMOMHATOPHBIE KOH(PUTYPAIIUU: pa3MeIeHH s, TIEPECTAaHOBKH, COYETAHMUS C IOBTOPEHUSIMH U 0€3 TIOBTOPSHUHN 1 UX
epecuér.
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1.Paznuure Mex 1y AUCKPETHON M HEMPEPHIBHON, MaTEMAaTUKOM.

2.Cuet u iepeuncienne (mepedop) Kak OCHOBHBIE METOJIbI TUCKPETHOH MaTEeMaTHKH.

3.9¢dexr “xoMOMHATOPHOrO B3pHIBa”~, IPUMEPHI. UTO TaKoe AUCKPETHAs MaTeMaTHKa

4.Cnoco0bI 3amucu KoHeUHbIX cyMM. [IpeoOpasoBanust cymm. KpaTHble cymMbl. HekoTopble METOIbI CyMMHUPOBaHHSI.
5.I1oHATHE PEKYPPEHTHOTO COOTHOMICHU. [IpiMeph! 3a/1a4, MPUBOAAIINX K PEKYPPEHTHBIM COOTHOLICHHUSM.
6.Yucna ®ubonayun, yncna Karanana. Hekotopsie crmocoObl penieHus] peKyppeHTHBIX COOTHOIICHHH.
7.bunomuanbabie kK03 duimeHTsr. OCHOBHBIC TOXICCTBA C OMHOMHANBEHBIME KO3 HUIIEHTAMH.

8. Tpeyrompuuk [lackans. buaom HetoTona. Hekotopbie mpuMeHenns 6nnoma HeroToHa.

9.Yucna Ctupnuara 1-ro u 2-ro pona. [Tommaomuansable K03 duiteHTs!. [lommHOMIaIbHAS TeopeMa.

10.CumBonst ~, 0, O. OCHOBHBIE IPaBUIIA UCIONB30BAHUS STUX CHMBOJIOB.

11.AcuMnTOTHYECKHE PELIEHUS] PEKYPPEHTHBIX COOTHOILIEHUI].

12.®opmymna Ctupiuara (6€3 1oKa3aTeIhCTBa).

13.Bre100opKu, pa3MenieHns, HepecTaHOBKH, COUCTAaHNs, PAa30HEHHS; UX IIepecUeT.

14.KoMOUHATOPHBIH CMBICT OMHOMHATBEHBIX K03(duimeHToB. KOMOMHATOPHBIH CMBICIT OJIMHOMHUAIBHBIX KOI(P(PHUIUCHTOB U YHCEIl
CrupnuHra.

15.MeTon BKIIOUEHUSA-UCKIIIOUEHUS U €r0 IIPUMEHEHUSL.

16.®@opmymnsl obpanienus. Dynkiust Mebuyca. @opmyna obpamenus Mebuyca.

17 IMpunuun dupuxie. Teopema Pamces (koneunslit ciryydaii). Uucna Pamces. [Ipumenenns teopemsl Pamcest (teopema Ban nep
Bapaena).

18.IonsTHe rpada u MyasTUTpada; pa3TUuIHbIE CIOCOOBI X MPEICTABICHUS.

19.Ctenens BepnHsl rpaga. Teopema o cymMMe cTenieHel BepIluH rpada U ee CleJCTBUE.

20.ITonrpad. ITyTh, 11eTb, TPOCTAs LETb, MK, TPOCTON IIHKJI.

21.Ces3uble rpadbr. KoMIOHEHTHI CBSI3HOCTH rpada, X auciio. MizomopdHsie rpadsl.

22.Oiinepossl rpadsl. Kputepuit sitneposoctu. ['amMuasToHOBEI rpadbl. JlepeBbs.




23.XapakTepu3allMOHHas TeopeMa.

24 Ilnanapuele rpadbl. Yknanka rpada.

25.Teopema JXKopnana (6e3 10Ka3aTenbCTBA).

26.ITnockue rpadsl. He mranaprocTs rpadoB.

27.Packpacka BepninH rpada. XpoMaTHIecKoe YHCII0 rpada.

28. IsynonbHble rpadsl. Teopema Kenura.

29.PackpainBaeMOCTh BEPILIUH [UIAHAPHOTO Tpada MAThI0 KPACKAMH.
30.Teopema 0 4eThIpex KpacKax.

5.4. Ouenka pe3yabTaTOB 00y4eHHUs B COOTBETCTBUM C MHAMKATOPAMH TOCTUKEHHS KOMIIeTeH Mt

HeynosnerBoputenbHo. MUHUMabHBIN IOPOrOBBIA YPOBEHb HE TOCTUIHYT.

YnosuerBopuTensHO. II0pOroBEIil ypOBEHB: 3HAET (pparMEeHTApHO MOHATHS X OCHOBHEIE (DaKTHI AUCKPETHOI MaTEeMAaTHKH,
COCTAaBIISIOIIHE TEOPETUYECKYIO U MPAKTUIECKYIo 0a3y (OpMHUPOBAaHHS IIKOIBHOTO Kypca MaTeMaTHKHU, JOMOTHUTEIbHBIX
IIPOrpaMMm I10 MaTEMATUKE; HE B IIOJIHOM Mepe CYLIHOCTh METO/a MOACIMPOBAHMS, SBJIIOLIEIOCS OCHOBOM IIPMMEHEHHS
MaTeMaTHKHU K HCCIICOBAHUIO PEANBHBIX IIPOIECCOB, B TOM YHCIIC U B 00JIaCTH MaTeMaTHYECKOT0 00pa30BaHMs; BEAYIIIC
YTIBEpXKICHUS Kypca, 00€CTICUNBAOIINE BO3MOKHOCTH €r0 IPIIOKEHHS K PEIICHUIO TPOOJIeM Pa3INdHBIX Pa3AeNIoB MATEMAaTUKU U
HpaKTUYECKHX 3a7a4; HayuHbIE METOIbI, HCIIONb3yeMblIe [T aHAITN3a TEOPETUUECKUX U MPAKTUUECKUX MPOOIeM, TO3BOMAIOMINX
yCTaHaBJIMBaTh 3aKOHOMEPHOCTH SIBJIEHUH U NPOLIECCOB B MIPEIMETHOM I10JI€ MATEMATUKA; CYIIHOCTb U MPHUEMBI UCIIOJIb30BAHUS
M3y9aeMOro MaTeMaTHYEeCKOro almapara B pa3InIHbIX 00JIaCTAX 3HAHHH; CyITHOCTh METONOB aHANIN3a, CHHTE3a, aOCTparupoBaHus,
MOJECIIUPOBaHMs], TPAHULIBL UX IPUMEHEHH U1 MCCIEI0BaHNs PEaIbHBIX IIPOLECCOB; HAYYHBIE METO/BI, UCIIOIb3YEMBIE IS
aHaJIN3a TEOPETHYECKUX U MPAKTHYECKUX MPOOIIEM, TO3BOJISIIOIINX YCTAHABINBATH 3aKOHOMEPHOCTH SIBJICHHH U ITPOLIECCOB B
TIPeIMETHOM II0JIe MaTeMaTHKa; HayJHBIE METOMBI, HCIIONb3yeMBIE IS aHAJII3a TEOPETHIECKIX M IPAKTHUSCKUX PoOIeM B
obmacta MaTeMaTHIeckoro oopaszoBanus. [Ipu HEOCPEICTBEHHOM PYyKOBOJCTBE IIPEIOaBaTeNsl yMEET BECTH OUCK HEOOXOXUMON
Hay4HOH nH(OpMaIH, 0T00p HEOOXOAUMBIX TEOPETUUECKHIX MOJNIOKEHUH TUCKPETHOH MaTEMAaTHKH JJIsl CO34aHus ()parMeHTOB
YPOKOB, y4eOHBIX IPOTrpaMM JUTS DIICKTUBHBIX MaTEMAaTHYECKUX KYPCOB M KPY>KKOBBIX 3aHATHH 110 MaTEMaTHKE; IPUMEHSATH METOJIBI
aHaJM3a, CHHTE3a, a0CTParupoOBaHM; MOCINPOBAHHUS JUIS CCIICAOBAHNS IPOOIEM MaTeMaTHIeCKOro 00pa30BaHUsT; IPAMEHATh
METOJl HAy4HOr0 MCCIIeIOBaHUS [l aHANIN3a y4eOHO! NesTeIbHOCTH 00yJaroIIXCsl; HUCTIONb30BaTh MOHATHS U BeIyIINe
YTBEPXKACHUS JUCKPETHON MaTeMaTUKH B IpolLiecce 000CHOBAaHHs YTBEPIKACHUN U PEIIEHUN KOHKPETHBIX 3a7a4; MPUMEHSTh
HayJHBIC METOIBI JUIS aHAJIN3a IPOOJIEMHBIX CHTYalnii, BEIIBICHNIO 3aKOHOMEPHOCTEH; MPUMEHATh METO/BI aHAIN3a, CHHTE3A,
abCcTparupoBaHus. MOJACIHPOBAHUS ISl HCCIEIOBAHUS POOIeM MaTeMaTHIeCKOro oopazoBanus. BiageeT orpaHIYeHHBIM
Ha0OPOM HUCHOIB30BAHUSI METOA0B HAYYHOIO UCCIEJOBAHUS /ISl aHAIM3a MaTEMAaTUUECKOH AeATeNbHOCTU 00yJatomuXCsl
JIEITEITFHOCTH B 00JIACTH MaTEMaTHYECKOro 00pa30BaHMs; IPHEMaMH ITOMCKA HY)KHOH MaTeMaTHIeCKOH HHOPMAIIH JITs
MOCTPOSHHS T0KA3aTEIECTB YTBEPKICHNH N 0OOCHOBAHHS CBOMX YMO3AKJIIOUEHHH; IPHEeMaMH BEIOOpa HanboJiee parioHaIbHBIX
METOJIOB JI0KA3aTeNIbCTBA TEOPETUYECKUX MONOKEHUN U PELLICHU MAaTEMaTUYECKUX U IIPUKIAIHBIX 3a1a4; IPHEeMaMHU
BBICTPAaUBAHMUS JIOTHKH I10CJIEA0BATEIILHOIO U3JIOKCHHS MATEMaTHYECKOr0 MaTepHaa; IpUeMaMy BEICTPaUBAHUS LICTIOYKU
apryMEHTHPOBAaHHBIX YMO3AKIIIOUEHHUH JUTT 000CHOBAHYS YTBEP)KICHHUH M PEIIeHHS MaTeMaTHIeCKIX 3a1ad; IpHeMaMHy aHaIn3a
6a30BBIX HAYYHO-TEOPETUUECKUE MTOIXOAO0B K CYITHOCTH, 3aKOHOMEPHOCTSM, IPUHIUIIAM 1 OCOOCHHOCTSIM H3y4aeMbIX SBICHUI U
HPOLIECCOB B IPEIMETHOH 001aCTH «MaTEeMaTHKa.

Xopormro. ba3oBelif ypoBeHb: 3HACT OCHOBHBIC TIOHATHS 1 OCHOBHBIC (DaKTHI TUCKPETHONH MaTEMaTHKH, COCTABIISIONINE
TEOPETUUECKYIO U MIPAKTHUECKYT0 0a3y (hOPMUPOBAHMS MIKOIBHOTO Kypca MaTEMaTHKH, JOMOITHUTEIBHBIX IIPOrpaMM TI0
MaTEMaTHUKE; CYHIHOCTb METO/Ia MOAEIUPOBAHMUS, SBIIAIOLIEIOCS OCHOBOM IPUMEHEHH MAaTEMATUKU K UCCIIEJOBAHUIO PEaIbHbIX
HPOLIECCOB, B TOM YHCIIE U B 00JIACTH MaTeMaTHYECKOro 00pa30BaHMsl; BeAyIINE YTBEPXKICHHS Kypca, 00ecTIeunBalone
BO3MOJKHOCTH €T0 TIPHIIOKEHHUS K PEIICHHIO ITPOOIeM pa3iIIHbIX pa3/esIoB MATEMATHKH M IPAKTHIECKIX 3a1ad; HaydIHBIC METOIBI,
HCTIONB3yEeMBIe JUIS aHAIN3a TEOPETHUECKUX M MPAKTUIECKHUX MPOOIIeM, ITO3BOIAIONINX YCTAHABINBAT 3aKOHOMEPHOCTH SIBJIICHHUHN H
IIPOLIECCOB B IIPEIMETHOM I10JI€ MATEMATHKA; CYLIHOCTb U IIPUEMBI UCIIOIb30BAHUA M3Yy4aEMOr0 MaTEMaTUYECKOrO aIapaTa B
Pa3IMYHBIX 00JIACTSAX 3HAHHIA; CYITHOCTh METOJIOB aHAJIHM3a, CHHTE3a, a0CTparupoBaHuUs, MOJICITUPOBAHUS, TPAHHIIEI MX TPUMECHCHHS
JUISL UCCIIEI0BAHUSI PEATIbHBIX IIPOLIECCOB; HAYYHBIE METO/IbI, UCIIOIb3YEMBIE /ISl aHAJIN3a TEOPETUUECKUX U IPAKTUUECKUX
npo6ieM, MO3BONSAIOMNX YCTaHABIMBATh 3aKOHOMEPHOCTH SIBIICHUH U IPOIECCOB B IPEIMETHOM I10JI€ MaTEMATUKa; HAy4IHBIE
METOJIbI, HCIIONIb3yEMBbIE IS aHAJIM3a TEOPETUUECKUX M MPAKTHYECKUX MPOOJIEM B 00JIaCTH MaTEMAaTHIECKOro 00pa3oBaHus. YMeeT
BECTH MOMCK HEOOXOANMOH HaydHOH HH(OpPMAIHH, 0TOOp HEOOXOIMMBIX TEOPETHUCCKUX TTOJIOKEHUH TUCKPETHONH MaTEeMaTHKH JJIS
co3aHus GparMeHTOB YPOKOB, YIEOHBIX MPOrPaMM JJIS SIEKTHBHBIX MaTEMaTHIECKHX KypCOB U KPYKKOBBIX 3aHSITHH MO
MaTeMaTHKe; IPUMEHATh METOIbI aHAIHN3a, CHHTE3a, a0CTParupoBaHuUs; MOAEIUPOBAHUS ATl UCCIEI0BaHHs IPodIeM
MaTeMaTHYEeCKOr0 00pa30BaHMs; IPUMEHSATh METOJ HAYYHOI'O MCCIICIOBAHUS [T aHAIN3a YICOHOMH e TEIEHOCTH 00YYarOIIIXCS;
HCTIONB30BATh TIOHATHS M BeIyIIHE YTBEPKICHUS TUCKPETHOH MaTEMaTHKH B IIpoIiecce 000CHOBAHHS YTBEPXKACHUH U PEIICHUN
KOHKPETHBIX 33/1a4; IIPHMEHATh Hay4IHbIE METO/BI JUIS aHAIN3a MPOOJIEMHBIX CUTYalUi, BBIIBICHUIO 3aKOHOMEPHOCTEH; IPUMEHSATH
METOJIbl aHAJIN3a, CUHTE3a, a0CTParupoBaHuUs. MOJEINPOBAHMS JUIsl HCCIEA0BaHUS POOIEM MaTEMaTHIECKOTO 00pa30BaHMsI.
Brageer nocraTouHEIM HAOOPOM HCIIONB30BAaHUS METOJOB HAYYHOTO MCCIICIOBAHMS JUIS aHAIN3a MAaTeMAaTHYCCKOH eI TeTbHOCTH
00ydaromuxcst AeATeIHOCTU B 00JIACTH MaTeMaTHIECKOro 00pa3oBaHus; IPUEMaMH MOMCKA HyKHOH MaTeMaTHIECKOH
uH(popMaIHy 11 IOCTPOSHHUS 10KA3aTeNbCTB yTBEPKICHUIT 1 000CHOBAaHMS CBOUX YMO3aKIIOUEHHH; TpreMaMu BbIOopa Hanbornee
paLMOHANBHBIX METOIOB 0KA3aTENILCTBA TEOPETUUECKUX MONIOKEHUH U PEIIEHHs] MaTEMAaTHUYECKHX U MPUKIAJHbIX 3a1a4;
IIpUEMaMHU BbICTPAaUBAHUS JIOTHKHU II0CIEI0BATENLHOIO U3JI0KEHUS MATEMATUUECKOr0 MaTepyaia; IpUueMaMy BbICTPaUBAHUS
HETIOYKH apTyMEHTHPOBAHHBIX YMO3AKIIOUCHUH /11 000CHOBAaHMS YTBEPKACHUI U PEIICHNS MaTeMaTHUECKUX 3a/1a4; TIpHeMaMu
aHayn3a 0a30BBIX HAYYHO-TEOPETUUECKUE MOAXOOB K CYITHOCTH, 3aKOHOMEPHOCTSIM, IIPUHIUIAM ¥ OCOOCHHOCTAM N3Y4aeMBbIX
SIBJICHMH ¥ TIPOIIECCOB B TIPEIMETHON 00IaCTH «MaTeMaTHKaY.

OTtnnyHO. BeICOKHMIT ypOBEHB: 3HACT MOHATHSA M OCHOBHBIE (DAKTHI JUCKPETHON MAaTEMAaTHKH, COCTABISIONINE TCOPETUIECKYIO U
HpakTU4ecKyro 6a3y (popMHPOBAaHHS IIKOIBHOTO Kypca MaTeMaTHKHU, JOMOMHUTEIBHBIX IPOrPaMM [0 MaTEMATUKE; CYIIHOCTb
METO/1a MOJIEJIMPOBAHUS, SABJISAIOILETOCS OCHOBOM IPUMEHEHUSI MATEMATUKH K UCCIIEOBAHUIO PEAJIbHBIX IIPOLIECCOB, B TOM YHCJIE U




B 00JIaCTH MaTeMaTHIECKOTro 00pa3oBaHus; BEAyIHE YTBEPKACHUS Kypca, 00eCceHBarOIINE BO3MOXKHOCTH €T0 IIPHIIOKEHHS K
pemIeHuro MpoOJIeM Pa3INYHBIX PA3IeNIoB MATEMAaTHKH U IPAKTHYECKUX 3a/1a4; HAyYHBIE METOJIBI, HCIIOIb3YyeMbIe U aHAIn3a
TEOPETUUECKHX U MPAKTHIECKUX NPOOIIEM, TO3BOISIONINX YCTaHABINBATH 3aKOHOMEPHOCTH SIBICHUI U IIPOLIECCOB B MIPEAMETHOM
T0JIe MaTEMAaTHKa; CYIIHOCTb ¥ IIPHEMBI HCIOIb30BaHHUs H3y4aeMOro MaTeMaTHYECKOro almnapaTa B pa3IMyHbIX 001acTsIX 3HaAHUMH;
CYIIHOCTH METOJIOB aHAJIN3a, CHHTE3a, a0CTPparupOBaHUs, MOICINPOBAHHS, TPAHHUIIEI MX IIPAMEHEHHS IS HCCIIEOBAHNS PeaTbHBIX
MPOIIECCOB; HAYYHBIE METO/BI, MCIIONb3yEMBIE [UIS aHAIN3a TEOPETHUECKUX H MPAKTUIECKHUX IPOOIIeM, TO3BOISIOMINX
YCTaHaBJIMBAaTh 3AKOHOMEPHOCTH SIBJIEHUH U IIPOLIECCOB B IPEIMETHOM I10JI€ MATEMATUKA; HAYyYHBIC METOBI, UCIIOIb3YEMBIE IS
aHaJIN3a TEOPETHUECKUX U MPAKTHIECKUX IPOoOIIeM B 00aCTH MaTeMaTHIECKOro 00pa3oBaHMs. YMeEET BECTH MOUCK HEOOXOIMMOM
Hay4JHOH nH(opMarmn, oT00p HeOOXOIUMBIX TEOPETHUECKUX TTOJIOKEHHH TICKPETHOH MaTEMaTHKH IJIs CO3AAHMS (PParMEHTOB
YPOKOB, y4eOHBIX IIPOrpaMM I IIEKTUBHBIX MAaTEMAaTHYECKUX KYPCOB M KPY>KKOBBIX 3aHATHI 110 MaTeMaTHKe; IPUMEHSATh METOMBI
aHaJIN3a, CHHTE3a, a0CTParnpoBaHus; MOJEINPOBAHUS JUIs HCCIEA0BaHUS NPOOIEM MaTEMaTHIECKOro 00pa30BaHMs; IPUMEHSTD
METOJ HAYYHOTO MCCIISIOBAHMUS IS aHANIN3a YIeOHO! NesATeIFHOCTH 00YJaIOIINXCsT; MCIIONB30BaTh TIOHATHS U BEIyIIHe
YTBEPKICHUS JUCKPETHOH MaTEMaTHKH B IIPOIecce 0OOCHOBAHHS YTBEPXKACHHUH U PEIICHUN KOHKPETHBIX 3a7a4; IPUMEHSITh
Hay4HBIE METOIbI JUIS aHAJIN3a IPOOIEMHBIX CUTyaluil, BBISIBICHUIO 3aKOHOMEPHOCTEH; TPUMEHATh METO/IBI aHAIN3a, CHHTE3A,
abcTparupoBaHusl. MOJEINPOBAHUS JUTS HCCIIEOBAHUS POOIEM MaTeMaTHYECKOro 00pa3oBaHus. BiiageeT KOMIIIEKCOM METOIMK
Hay4YHOTO MCCICIOBAHU I aHAIM3a MaTeMAaTHIECKOH AEATEIbHOCTH 00yJatOMUXCs ASSITENBHOCTH B 00JIaCTH MaTEMaTHIECKOTO
00pa30BaHH; TPHEMOB ITOUCKA HY>KHOI MaTeMaTHYECKON HH(POPMAIIH ATl HOCTPOSHHS A0KA3aTeIbCTB YTBEPKACHUHN U
000CHOBaHUsI CBONX YMO3AKJIIOUCHHUH; TPUEMOB BBIOOpa Hanbosee paloHaIbHBIX METOIOB JOKA3aTeNIbCTBA TEOPETHIECKUX
MOJIO’KEHUN U pellieHUs MaTeMaTUYECKUX U IIPUKIAHBIX 33/1a4; IPUEMOB BbICTPAUBAHUS JIOTUKY [10CIIE0BATEIBHOTO U3II0KEHUS
MaTeMaTHYECKOr0 MaTepHaa; IPHEMOB BEICTPANBAHMS IEIOYKN apIyMEHTHPOBAHHBIX YMO3AKITIOYEHUH IIsI 0OOCHOBAHUS
YTBEpKJICHUIH U pellleHus] MaTeMaTHYECKUX 3a]a4; IPUEMOB aHaIn3a 6a30BbIX HAYYHO-TEOPETUUECKHE MTOAXO0A0B K CYITHOCTH,
3aKOHOMEPHOCTSIM, NIPUHIUIIAM 1 OCOOCHHOCTSIM U3Yy4aeMBbIX SBICHUI U MPOLIECCOB B IPEAMETHON 00JIACTH «MaTEMATHKa»

6. YAEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCITUITIJIMHBI (MO YJIA)

6.1. Pexomenayemas qureparypa

6.1.1. OcHoBHasi IUTEpPaTYypa

ABTOpBI, COCTABUTENH Uznanue OK3.
JI1.1 |1O. II. lleBenes JluckpeTHas MaTeMaTHKa: y4eOHOE MOCOOUe IS CTYACHTOB [ TEXHHMYECKUX 50
cnermanbHocTel] ByzoB — CII6. : Jlans, 2008
JI1.2 | . B. IlonukaHoBa ; JluckpeTHas MateMatuka: yaeOHoe mocoone — bapnayn : Antl TIV, 2020 — URL: 9999
AnTaiickuit http://library.altspu.ru/dc/pdf/polikanova.pdf
rOCYJJapCTBEHHBIN
e TarOraecKuit
YHUBEPCHUTET
6.1.2. JlonoJiHMTEIbHASA JUTEPATYPa
ABTOpBI, COCTaBUTENN W3nanue OK3.
JI2.1 |H.II. Peapkun JluckpeTHas MaTeMaTHKa: Kypc JICKIHUH JUIS CTYJCHTOB-MEXaHUKOB : yIeOHO 74
nocobue amns crynentos By3oB — CIIO. : JIans, 2006
JI2.2 | T.C. CoboneBa, A. B. | AuckpeTHas MaTeMaTHKa: yUeOHUK AT CTYJEHTOB By30B — M. : Akagemus, 2006 20
YeukuH ; oz pen. A.
B. Yeukuna
JI2.3 | W. B. IlonukaHoBa ; JuckpeTHas Mmatematuka: yaeOHoe mocoone — bapnayi : Antl TIA, 2010 34
Anraiickas
rocyJapCTBCHHAs
IIefaroruaecKast
aKaJieMus
JI2.4 |W. B. Ilonukanosa 3agaHus MO JUCKPETHONH MaTeMaTuke: yueOHO-MEeTOANYecKoe Hocodue [ s 24
CTYZICHTOB U MpenoAaBareneii GU3nKo-MaTeMaTHIeCKUX (paKyIbTeTOB
nejaroruyeckux By3oB] — baphayi, 2011
JI2.5 | Anraiickas JIuckpeTHas MaTeMaThka: yaeOHO-MeTomuueckoe mocobue — bapuayn, 2013 — URL: 9999
rocyJapCTBCHHAs http://library.altspu.ru/ac/chebotarev.pdf
Me1aroruuecKas
akagemus ; coctT. C. B.
Ueborapér
6.3.1 Ilepevyenn NporpaMMHOro odecrnev4eHust
6.3.1.1 | ITaker Microsoft Office
6.3.1.2| aker LibreOffice
6.3.1.3 | ITaket OpenOffice.org
6.3.1.4 | OnepaunonHas cuctema cemeiictea Windows
6.3.1.5| UaTtepHeT Opaysep
6.3.1.6 | [Iporpamma a7t MPOCMOTpa 3IEKTPOHHBIX JOKYMEeHTOB (hopmata pdf, djvu




6.3.2 Ilepevyenb HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1 | Dnexrponnas oudauoreka HIIb / AnTalickuii rocy1apCTBEHHBIH NeIarorndeckuii yaHuBepcureT, Hay4Ho-nemarornaeckas
oubImoTeKa

6.3.2.2 | MDB. MexBy30BcKas dJieKTpoHHast 6nbnroreka / HoBocMOMpCKUii rocy1apCTBEHHBIHN MEIarornueCKuil yHUBEPCUTET

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

7.1| O6opynoBaHHBIE Y4eOHBIE Ay IUTOPHUH, B TOM UHCIIE C UCTIONb30BAHUEM MYJIBTHMEANIHHBIX KOMIUICKTOB, TOAKIIOUCHUEM K
cetu «MIHTEpHET» U TOCTYIIOM B JIEKTPOHHYIO HH(POPMAIIIOHHO-00pa30BaTEIbHYIO Cpelly YHHUBEPCUTETA.

7.2 | Aynutopun 11l CaMOCTOSITETIbHOM PabOThI ¢ OAKITIOUEHHEM K ceTh «ITHTepHeT» U JOCTYIOM B DJIEKTPOHHYIO
HH(OPMAIIOHHO-00pa30BaTEIbHYO Cpely YHUBEPCHTETA.

8. METOJMYECKUE YKA3AHMS 1151 OBYUAIOIIMXCSI IO OCBOEHUIO AN CIIATIIMHBI (MO YJIST)

Bech nekunoHHbIH Kype pa30HUT Ha TEMbI B COOTBETCTBUU ¢ yueOHOU nmporpamMmmMoii. OcHOBHasI Lesb Kypca — GopMupoBaHue
HpodeCCHOHANBHON KOMIIETEHIINH OYIyIIero yUuTelsi MaTeMaTHKU U MHpopMaTuky. CrienuanbHbBIMU LETsIMHU Kypea «JluckpeTHas
MaTeMaTHKa SBIISIOTCS: Pa3BUTHE TCOPETUIECKOH Oa3bl M MPAKTHIECKUX HABBIKOB PAOOTHI C aTOPUTMAMH.

Bums! yueOHOM paboTsl: 1) TeopeTHueckasi IOATOTOBKA, KOTOpask IPeICTaBlICHa BOIPOCAMH HCTOPUH, 3BOTIOLUH IIpeIMeTa
«JlucKpeTHast MaTeMaTHKay, OCHOB CHELHAIbHBIX TEOPETUUCCKUX 3HAHUH: KPUTHIECKOE OCMBICIEHHE TEOPETHYECKOr0 MaTepHaa ¢
HO3UIMI COBPEMEHHOW HAYKH; COCTABJICHUE KOHCIIEKTa JICKIUH 110 TEOPHH AJITOPUTMOB; CAMOCTOATENbHAS paboTa ¢ JINTEepaTypoH;
2) mpakTHyecKas MOATOTOBKA, KOTOpas IPEJICTABIICHA B INTAHAX MPAKTHICCKIX 3aHATHI U CEMHHAPOB MPAKTHIECCKUMH 3aJaHUSIMHA
yIpaXHEHUSAMH: (OPMUPOBAHHNE TEXHUKH PabOThI C TUIIOBBIMHU 337a4aMH1; Pa3BUTHE TEOPETHYECKUX 3HAHHUM U MPAKTUYECKUX
HaBBIKOB CTYJICHTOB.

Metonuueckue pekoMeHaanuu st ooydaromuxcs (¢ OB3)

IMox crienManbHBIMU YCIOBUSMU JUTS TIOMY4YeHHs 00pa30BaHUs 00yUarOLUIMMUCS C OTPAHUYEHHBIMU BO3MO)KHOCTSIMH 3710POBbS
TIOHUMAFOTCSI YCIIOBUS 00YYEHUSI, BOCITUTAHHS M Pa3BUTH, BKIIIOYAIOIINE B Ce0sI MCITONB30BAaHNE CIICIHATBHEIX 00pa30BaTeIbHBIX
HPOrpaMM U METOJIOB O0Y9IEHHS ¥ BOCIIUTAHUS, CTICIIUANBHBIX YIEOHNKOB, yIeOHBIX TOCOOUI N TUTaKTHIECKUX MaTEepHAaJIOB,
CHEHHUATbHBIX TEXHUYECKHUX CPEACTB 00yueHHs KOJIEKTUBHOIO X MHAMBUIYalbHOrO nojib3oBaHus. [locTpoeHne 06pa3oBaTenbHOTO
Hpoliecca OPUCHTHPOBAHO Ha yYeT WHUBHIYalIbHBIX BO3PACTHBIX, ICUXO(PU3NUECKIX 0COOCHHOCTEH 00yUalomuXcs, B YaCTHOCTH
TPEeATIONAracTCcst BOSMOKHOCTE Pa3padOTKN HHANBHIYAIBHBIX YISOHBIX IUTAHOB. Peann3anms HHANBHYaIbHBIX YI€OHBIX TUIAHOB
COMPOBOXKAACTCS MOEPKKON THIOTOpa (POAUTEINS, B3ABIIEr0 Ha ce0sl ThIOTOPCKHE (hYHKIHMHU B IIpoIiecce 00yUeHHUS, BOTIOHTEPA).
Ooyuaromuecs ¢ OB3, kak U Bce ocTalbHbIE CTYIEHTBI, MOTYT 00y4aThCs 10 MHAWBUIYalbHOMY yueOHOMY IIaHy B
YCTaHOBJICHHBIC CPOKH C YYETOM HHIMBHIYaJTbHBIX OCOOCHHOCTEH 1 CIICIHAIBHBIX 00pa30BaTeIbHBIX ITOTPEOHOCTEI KOHKPETHOTO
obydatomerocs. IIpu cocTaBneHNN HHANBUIYaNbHOro rpaduka o0ydenus mst aui ¢ OB3 BO3MOXHBI pa3nu4HbIC BapHaHTHI
MPOBEICHUS 3aHATUI: IPOBEACHNE UHANBUIYaIbHBIX N IPYIIIOBBIX 3aHATHH C LEIbIO YCTPAHEHHs CII0XKHOCTE B YCBOCHUH
JEKIIMOHHOTO MaTepHaa, OATOTOBKE K CEMHHAPCKUM 3aHATUSIM, BHITIOTHEHHIO 331aHUIT 110 CaMOCTOsTeNbHOM pabote. s v ¢
OB3, 1o ux mpock6e, MOryT OBITH aTANITUPOBAHBI KaK CaMM 3aJJaHMUs, TaK ¥ (POPMBI MX BHINTOJTHEHHs. BrImoaHeHne mox
PYKOBOZACTBOM IIPETIOAABATEIISI HHANBUIYaIbHOTO IPOSKTHOTO 3a1aHMs, TO3BOJISIOIIETO COYETaTh TCOPETUUECKHE 3HAHUS U
NpaKTU4eCKHe HaBBIKU; IPUMEHEHNE MyIbTUMEUNHBIX TEXHOIOTHII B poliecce 03HAKOMHUTENbHBIX JIEKLIUI U CEMUHAPCKUX
3aHATHH, 9TO MO3BOJIICT SKOHOMHTH BPEMsI, 3aTpadrBacMoe Ha H3JIOKEHHE HEOOXOMMOro MaTepraia i yBEINIUTb €T0 00bEeM.
Jlnst ocymecTBICHUS MPOLeyp TEKYIIETo KOHTPOJIS YCIIEBAEMOCTH M IIPOMEXYTOYHOH aTTECTAINHN NPEToaBaTell, B
COOTBETCTBHH C MIOTPEOHOCTSAMH CTYICHTa, OTMEUEHHBIMH B aHKETE, U PEKOMEHAIMAMHE CIEIHATUCTOB Ae(EKTONOrNIECKOro
npoduis, pazpabaTsiBaeT (OHABI OLIEHOYHBIX CPEJCTB, AAANTHPOBAHHBIC ISl JIUIL C OTPAHNYCHHBIMU BOSMOXKHOCTSIMHU 3/I0POBbS 1
TIO3BOJISTIOIINE OLICHUTH JTOCTIKEHHE HMH 3aIUITaHHPOBAHHBIX B OCHOBHOM 00pa30BaTeIbHOI IporpaMMe pe3yIbTaToB O0yUIeHUS U
ypOBEeHb c(hOPMUPOBAHHOCTH BCEX KOMIIETEHIINIH, 3asBICHHBIX B 00pa3oBaTeIbHON porpamme. Dopma IpoBeIeHUS TEKyILeH
arrectaunu s cryaento ¢ OB3 ycraHaBimBaeTcs ¢ y4eTOM HHANBUAYAIBHBIX MCUXOPH3NUECKUX 0COOCHHOCTEH (YCTHO,
MICEMEHHO Ha OyMmare, IMChbMEHHO Ha KOMITBIOTEpe, B (hopMe TECTHPOBAaHUS U T.11.). JInmam ¢ OB3 MoxkeT OBITh IpejocTaBICHO
JIOTIOJTHATETBHOE BPEMS JUIS TIOATOTOBKHM K OTBETY Ha 9K3aMEHE, BBITIOTHEHUS 3aIaHUS TSI CAMOCTOATEIIBHON paOOThL.

IIpu HEOOXOAUMOCTH CTYIEHT C OrpaHUYEHHBIMH BO3MOXHOCTSIMH 3[0pOBBsI IOAAET MUChbMEHHOE 3asiBICHUE O CO3JaHUH JJISl HETO
CIICIMAIIbHBIX YCIIOBUII B Y4eOHO-METOUIECKOE YIIPABICHNE YHUBEPCUTETA C IPUIIOKEHUEM KOMHUH JOKYMEHTOB,
MOATBEPKAAOUIMX CTAaTyC HHBaIuAa wiu auna ¢ OB3.
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