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CO3JJAHUE CHELHKYPCOB 10 TEMAM MATEMATHYECKHUX
CHEIIMAJIBHOCTEM

Annomayusn: Cmamovs nocésiueHa co30aHu CReyKypco8 0as CmyOeHmos
mamemamudeckKkux cneuuaﬂbﬂocmeﬁ. Bydym oceeuierbl npeumyuiecmed
CneyKypco8 u npugeoenvl npumepsvl. Boi cmooxceme pazobpamvcs kak npasuibHO
onpedefmmb yeiau u 3a0aqu Kypcd, NOHAMb OCHOBHbLE N1ANbl COS@CIHM}Z, a makxoice
NOHAMb HA YeM CmMpouUmcs cpadmonmHuasil OyeHKa pes3yjlbmamoe 06yquuﬂ.

Knwuesvie cnoea. cozoanue cneyxypcos, cCmpykmypa Kypca, jleMeHnivl
CO0epIHCAHUSL KYPCa, OP2aHU3ayus pabomol, OYEHKA pe3yibmamos 00yYeHuUs.

Annotation: The article is devoted to the creation of special courses for
students of mathematical specialties. The advantages of special courses will be
highlighted and examples will be given. You will be able to figure out how to
correctly determine the goals and objectives of the course, understand the main
stages of creation, and also understand what a competent assessment of learning
outcomes is based on.

Key words: creation of special courses, course structure, elements of course

content, organization of work, assessment of learning outcomes.

MareMatrka - QpyHIaMeHTaabHas HayKa, KOTOpas JICKUT B OCHOBE MHOTHX
npyrux obnacteit 3HaHUN. CHieIManucThl B 00J1aCTH MaTeMaTHUKHA BOCTPEOOBAHBI B

pa3nuuHbIX chepax, oT GUHAHCOB U SIKOHOMUKH /10 HH(HOPMAIIMOHHBIX TEXHOJIOTHUM
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U eCTECTBEHHbIX HayK. Jlnf MOATOTOBKM  BBICOKOKBAJIM()HUIIMPOBAHHBIX
MaTEMaTUKOB BaXHO HE TOJIBKO 00ecreyuTh ©0a30BOo€ MaTeMaTHYECKOe
oOpa3oBaHMe, HO W TPEJOCTaBUTH BO3MOXXHOCTh YIUIYOJEHHOTO W3YUYCHHUS
OTJEJIbHBIX TEM U HanpasyieHuH. OgHUM U3 3P PEKTUBHBIX CIIOCOOOB PEIIEHUS 3TOM
3a1a4d  SABJISIETCA  CO3JaHME  CHEUKYPCOB IO TEMaM  MaTeMaTUYECKHUX
CIELUATIbHOCTEH.

Crnenkypcbl 1O TeMaM  MAaTeMAaTHYECKUX  CIEHUAJIBHOCTEH HUMEIOT  Psif
PEUMYILECTB:

e VYriyOlleHHOE M3yYeHHE KOHKPETHBIX oOnacTeil MareMaTtuku. Crnenkypchbl
IO3BOJISIIOT CTYJIEHTaM COCPENOTOYMTHCS HA MHTEPECYIOIIMX HMX TeMax M
NOJIyYHUTh OoJiee rTyOOKHEe 3HaHUS B BBIOpAHHOM 001acTH.

e [lpaktuueckas HamnpaBiieHHOCTh. CIHELKYpChl 4YacTO BKJIOYAIOT B ce0s
IPaKTUYECKHUE 3aJaHUS U IPOEKTHI, YTO MOMOTAET CTyACHTaM IPHUMEHSITh
MOJIyYeHHbIEC 3HAHMS HAa MPAKTHKE U Pa3BUBATh HEOOXOIUMBbIE HABBIKU.

e [loaroToBka K HAy4HO-UCCIIEIOBATEIbCKOM JeATenbHOCTH. CHenkypcsl
MOTYT BKJIIOUATh B €05 AJIEMEHThI HAy4YHO-UCCIIEA0BATENbCKON PadOThI, UTO
MIOMOTaEeT CTYJIEHTaM pa3BUBATh HABBIKK KPUTUYECKOTO MBIILJICHHUS, aHAIN3a
Y IIPE3EHTALMU PE3YIIBTATOB.

e [loBblIeHHE MOTHMBALIMM U MHTEpeca K 0O0ydeHHuro. Bo3MOXHOCTH BhIOOpa
CIIELIKYPCOB ITO3BOJIAET CTYAEHTAM COCPENOTOYUTHCA Ha MHTEPECYIOIINX UX
TE€Max M MOBBIIIAET UX MOTUBALIUIO K 00YUYEHHUIO.

Huxe npuBeneHbl MpUMEpHl CIELKYPCOB, KOTOPbIE MOTYT OBITh BKJIIOUEHBI B
POrpamMMbl MOATOTOBKA MaT€MATHKOB:

e Teopus urp u NpUHATHE PELICHUN

e Kpunrorpadus u Teopusi KOAUPOBAHUS

e MareMaTuyeckoe MOJICIMPOBAHUE B €CTECTBEHHBIX HAyKax

e JluckpeTHas MaTeMaThKa 1 KOMOMHATOpHKa

o Teopema Oydunu
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HNmenHo Ha npuMepe kypca «Teopema @yOuHu» pa3depemM MOITANHOE CO3/1aHUE
KypcoB
Omnpenenenue weJieil U 3a1a4 creuKypca
[TepBBIM I1aroM B CO3/IaHUU CHELIKYpCa SIBISIETCS ONPECIICHUE €T0 1eJied U 3aaad.
HeoOxomumo dYeTko cQopMyIupoBaTh, Kakhe 3HAHUS U HABBIKM JOJIKHBI
NPUOOPECTH CTYIAEHTHI B pe3yibTaTe U3ydyeHHs Kypca. L{ean MoryT BKItoYaTh:
e VYrnyOieHue 3HaHUN B KOHKPETHOM 001acTH MaTEMaTHKU
e Pa3BuTHEe aHAaJUTHUYECKOTO MBIIUICHHS H  CIOCOOHOCTH  pemniath
HECTaHJapTHHIE 3aJa4H
e (O3HaKOMJICHHE C COBPEMEHHBIMH TEHICHIUSMU U JOCTIDKCHUSIMU B
MaTeMaTHKe
e [loaroroBka K Hay4yHO-HCCJIEIOBATEIbCKOW NEATENbHOCTH WIH paboTe B
onpenesieHHon cdepe
3amaun crenKypca J0JKHBI ObITh KOHKPETHBIMU U M3MEPUMBIMH, YTOOBI MOKHO

OBLJIO OLIEHUTH PE3YJIbTATHI OOYUECHHS

CMNEUKYPC «TEOPEMA ®YBUHW»

LIEJIb: nosHakomuTb cTyaeHToB ¢ Teopemon dy6uHn un
pa3obpatb ee 0cob6eHHOCTH

3A0AYM KYPCA:

- JaTb noHsTue neGeroBa MPOAOIHKEHUSI Mepbl C MOMyKomMblLia 3TaNOHHbLIX
MHOXECTB Ha BO3MOXHO Gonee Goratyio CUCTeMY MHOXECTB

- MPUMEHUTb 3TO MPOAOIHKEHME K AEKapTOBYy MPOU3BEAEHMI0O U3MEPUMbIX
NpPOCTPaHCTB

- paccMmoTpeTb WHTerpan JleGera Ha 3TOM MPOW3BEAEHWM WM [OKa3aTb €ro
paBEHCTBO NOBTOPHbLIM MHTErpanam

- NpUMeHeHne Teopembl Py6UHK ANsA pelueHns 3agad

ANNTEJNIBHOCTb KYPCA

Pucynok 1 — IIpumepsl uesan u 3aaa4 kypca «Teopema @younmw»
Br100p copep:kaHuA U CTPYKTYPbI Kypca
[locne ompeneneHus Ienaed M 3amad HEoOXOAUMO BBIOpaTh COJAEp)KaHHE U
CTpYKTYpY crenkypca. Copeprkanue J0JKHO COOTBETCTBOBATH IEJSM Kypca U ObITh

aKTyaJbHBIM ISl CTYJeHTOB. [Ipu BeIOOpE TEM ClielyeT YUUTHIBATh:
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e VYpOBEHb NOJATOTOBKH CTYJIEHTOB

e X uHTEpECH M NOTPEOHOCTH

e (CoBpeMeHHbIE TEHICHIINHN U JJOCTUKECHHSI B TAHHOW 00JIaCTH MaTeMaTUKU

e CBsI3b C IpYTUMU JUCUUIUVIMHAMYU U IPAKTUYECKUMU IPUIIOKEHUSIMU
Tabmuma 1

TemaTnueckoe miannposanmne Kypca «Teopema @younmn»

KoJu-Bo
®opMa npoBeIeHUs

Tema 4acoB
1. BBogHOE 3aHATHE 1 BBoanas neknusa
2.Mepa Jlebera Ha MI0CKOCTH 3 Jlekmus
3. DiieMeHTapHble MHOKECTBA B a0CTPAKTHOM
MIPOCTPAHCTBE 2 Jleknus
4.BepxHss mepa 2 Jlekuus 1 mpakTUKyM
5. KoHeuHO-n3MepUMbIE MHOKECTBA 2 Jlexims
6. Curma-anrebpa U3MEpUMbIX MHOKECTB 2 Jlekus
7. Unaterpan Jlebera Ha abcTpakTHOM

2 Jlexus
MIPOCTPAHCTBE
8. [IpousBeaeHne U3MEPUMBIX IPOCTPAHCTB 2 Jleknus
9. U3MepuMOCTh MHOKECTB U UX CEUCHUU 3 Jleknusa
10. Teopema ®ybunu 3 Jlekuusi ¥ pakTUKyM
11. UtoroBoe 3ansiTue 2 Judd.3auer

CrpykTypa Kypca [OJDKHA OBITh JIOTMYHOM U TMOCienoBaTeabHOM. MOXKHO
UCIIOJIb30BaTh pa3nyHble (OPMbI OpraHU3alUU 3aHATHM, Takue Kak JIEKLHUH,
CEMUHApPhl, MPAKTUYECKHE 3aHATHs, J1a0OpaTOpHbIE PabOTHI, CAMOCTOSITENIbHAS

paboTa CTy/ICHTOB.
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Pa3paboTka yueOHO-MeTOAMYECKOT0 00eceYeHUus
Jis  ycmemHoW peanm3anyy  CIenkypca HeoOxomumo pa3paboTath ydeOHO-
METOMYECKOE 00eCTICUCHHE, BKITIOYAIOIIEE:
e PaGouyro mporpamMmmy Kypca
e VY4yecOHBIC U METOAMYECKHE TIOCOOMS
e [Ipe3eHTanmu U pa3naToOYHbIC MaTEPHAIIBI IS JICKIIUH
e 3anmaHus A7 MPAKTHUSCKUX 3aHATHH U CAMOCTOSTEIIPHON pabOTHI
e KOHTpPOJBHO-U3MEPUTEIbHBIC MaTepuaabl I OICHKH  pPE3yJhTaTOB
oOyueHus
® VY4eOHO-METOANYECKOE obecrieueHune

JOJDKHO COOTBCTCTBOBATH

COBPCMCHHBIM Tp€60BaHI/I$IM " OBITH AOCTYIIHBIM JJIs1 CTYJICHTOB.

3apaHue: Mssecto, uTo IIpH TEepecedeHHH u3MepuMmoro MuoxkectBa Ec[0,1]x[0,1]
KaXJ10i BepTHKaIBbHOH NpsAMoii x=c, c€[0,]1] moiydaeTcs MHOXKECTBO THHEHHONH MeEpEI
¢(c). Hatitu mepy MHOXecTBa E, ecim:

2.1 22 23 24 2.5
. 1 2
0 e 4+c? ccose 31 -2¢ 2
2.6 2.7 2.8 29 2.10
1
0 (1+3c) 2 In(1 + 2¢) arctge 1+ c3)-2 o+ c)—l

Ykasanue! MNpumeHuTe TeopeMy PybUHU K HTErpany IXE du

PucyHok 2 — npuMepsl npaktukyMma Kypca «Teopema ®@younm»
J17151 TOBBILIEHUS KAYECTBA CIIELIKYPCa MOXKHO ITPUBJIEKATH BEAYLIUX CIICLIUATIUCTOB
B JJAaHHOW 00JIaCTH MaT€MAaTUKU. DTO MOTYT ObITh:
e [IpenonaBaTenu By30B, UMEIOIIHE OIBIT HAYYHO-HUCCIIEI0OBATEIbCKON PaOOThI
e CreuHaUCThI-IPAKTUKH, pabOTaIONIMe B OpraHU3alUsIX, T/I€ TPUMEHSIIOTCS
MAaTEMATUYECKUE METO IbI
e 3apyOexHbIC YUCHbIC, MPUTTIAIIICHHBIEC SISl YTEHUS JICKIIUN WU MPOBEICHUS

MacCTCPp-KIaCCOB
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VYyactue BeAymuX CHELUAINUCTOB IO3BOJMUT CTYIEHTaM IOIYYUTh aKTyalbHYIO
UH(pOpPMaIMIO, TO3HAKOMUTBCSI C COBPEMEHHBIMU METOJAAMH U TEXHOJIOTHSIMH, a
TaK)K€ YCTAHOBUTH KOHTAKTHI IS JAIbHEUIIIET0 COTPYIHUYECTBA.
BakHpIM  32JIEMEHTOM  CHEIKypca MOXET CTaTh OpraHu3alus Hay4dHO-
MCCJIEI0BATENBCKON pa0OTHI CTYIE€HTOB. DTO IMO3BOJIUT UM IPUMEHHUTH MOJyYEHHBIE
3HAHMS Ha MPAKTHUKE, Pa3BUTh HABBIKM CAMOCTOSITEIIbBHOM PadOThI U TBOPUYECKOIrO
MbIlUIeHHs. PopMaMu HAyYHO-UCCIIEI0BATEIbCKON pabOThl MOTYT OBITh:

e BpINOJHEHNE KYPCOBBIX U BBITYCKHBIX KBAIN(UKAIIMOHHBIX paboT

e VYuyacTue B HAyYHbIX KOH(PEPEHIUSAX U CEMUHapax

e [lyOnukanus ctaTeil B HAyYHBIX XKypHajaax

e BrinonHeHne rpaHTOBBIX TPOEKTOB
HayuHo-uccnenoBatenbckas padoTa JOHKHA OBITh TECHO CBS3aHA C COJIEPKAHUEM
CHELKypca U CIIOCOOCTBOBATh TOCTUKEHUIO €ro LeJeH.
Ouenka pe3yjbTaToB 00y4eHHs
Jlns oLeHKH pe3yiabTaToB OOYyYEHHUs IO CIEUKYpPCY MOYKHO HCIOJIb30BaTh
pasnuyHble POPMBI KOHTPOJIS, TAKUE KaK:

e Tekyuwmi KOHTPOJb (OMPOCHI, KOHTPOJbHBIE pa0OTHI, TECTUPOBAHUE)

o [IpomexyTrouHas arrectanus (3a4€Thbl, SK3aMEHBI)

e 3amuTa KypCOBBIX U BBIITYCKHBIX KBATU(PUKAIIMOHHBIX PadOT

e VYvyacTHe B OJIUMIIHAJAX U KOHKypCax

Tabmuma 2

IIpuMep KpuTEepHUeB OLICHUBAHUA CTYACHYECKHUX OTBETOB

[IpaBunpHO  (QOpMYJIHPYIOTCS  JIOKa3bIBa€MbIe
5 «OTINYHO» yTBepKaeHus.  JlokaszarenmbctBa  TOuHbBL.  Ha

JOIMOJHUTCIILHBIC BOIIPOCHI AAIOTCA IMOJHBIC OTBCTHI

[Ipn (popMynHpoBKe YTBEPKACHUN J1OMYCKAIOTCS
4 «xXopo1Io»
HETOYHOCTH. Jloka3zaTenbcTBa cozepxkar
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HEJOCKAa3aHHOCTH. I[OHOJ'IHI/ITGJIBHBIG BOITPOCHI

IMMPUXOIUTCA 3a1aBAaTh, ,ZIa6I>I IIOMOYb OTBCHAKOIIEMY

DopMyITHPOBKH YTBEPKICHU M CTaHOBSITCSA

OTHOCHUTCJIBHO IIpaBUJIbHBIMHA TOJIBKO IIOCJIC
3 «KYOOBJICTBOPHUTCIIEHO»
HCCKOJIBKUX HABOIAIIUX BOIIPOCOB, JOKA3aTCIILCTBA

COACPIKAT 3HAUYUTCIIbHBIC HpO6€JII>I

He ynaercsi oOUTHCS TpaBHIBHBIX (HOPMYITHPOBOK
2 «HEyAOBJIETBOPUTEIHLHOY
U JI0Ka3aTeIbCTB

Kputepuu orieHku JOIKHBI ObITh YETKUMU U TOHSITHBIMU CTYJICHTaM, a PE3yJIbTaThl
KOHTpOJISL JIOJKHBI MCIOJIb30BAaThCSl JIJII COBEPIICHCTBOBAHUSA COJEpKAHUSA U
METOJMKH MPEroIaBaHus CIeIKypca.

[TogBenem UTOTH: CO3IaHUE CHEIKYPCa HA TEMbI MATEMATHYECKUX CIEUATIBbHOCTEN
SABJISIETCS ~ BaXXHBIM  DBJIEMEHTOM  TMOJATOTOBKH  BBICOKOKBAJTU(DUIIMPOBAHHBIX
cneruanuctoB. Crenkypc mo3BosieT YrioyOuTh 3HAHUSL CTYJACHTOB B KOHKPETHOM
00JIaCTH MaTEMaTUKH, PAa3BUTh UX AHAIUTUYECKUE U TBOPUYECKUE CIIOCOOHOCTH, a
TaKke MOJATOTOBUTH K HAYYHO-UCCIEIO0BATEIbCKON AESATEILHOCTH U paboTe B
pasnu4HbIX cepax. Ycrex CrenKypca 3aBUCHT OT YETKOTO OIpeesieHUs Teei u
3a/1a4, TPaMOTHOTO BBIOOpA COJEpPXKAHUSI U CTPYKTYphI, pa3paOOTKH y4eOHO-
METOJUYECKOTr0  OOECIEUeHMs, TMPUBJICUYCHUS  BEAYIIUX  CIECIUATUCTOB,
OpraHu3allid Hay4YHO-UCCIIEIOBATEIBCKON pabOThl CTYJACHTOB M OOBEKTUBHOMN

OIICHKU PEe3yJIbTaTOB OOYyUYEHUS.
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