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1. HIOACHUTEJIBHAA 3AIIMCKA

1.1. MecTO IMCHMILIMHBI B CTPYKTYpe 00pa3oBaTeibHOM IPOrpaMMbl

HporpaMMa JAUCITHUIIIIMHBI ((I[I/ICerTHa}I MaTCMaTHKa M I/IH(i)OpMaHI/IOHHBIC

TCXHOJIOTHHN» paspa60TaHa B COOTBCTCTBHUH CO CICAYIOIIMMHA JOKYMCHTAMM:

denepanabHBIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM BBICIIETO
oOpa3oBaHusi 1O HampaBiaeHUtO mnoarotoBku 44.04.01 Ilegaroruueckoe
oOpasoBanue (KBaTH(pUKaIKs (CTEIICHb) «MArucTp»), YTBEPKICHHOTO MPUKA30M
MunucrepctBa ob6pa3oBanus u Hayku Poccuiickoit ®@eneparuu ot 21 HOsIOps
2014 r. N 1505;

®enepanbHbIM 3aKk0HOM «O0 00pazoBanuu B PO» ot 29.12.2012 Ne273-D3;
npodeccuonanbubiM cTanaaptTom «llemaror (mpodeccroHanbHas aeATeIbHOCTD
B cepe AOMIKOIBHOTO, HAYaJIbHOTO OOIIEro, OCHOBHOTO OOILEro, CpeaHEro
oOmiero oOpa3zoBaHusi) (BOCHUTATENb, YUYHUTENb)», YTBEPXKIECHHBIM MPHKA30M
MunucTepcTBa Tpyna U coruanbHoM 3amuthl PO ot 18 okTsabps 2013 r.
No544H;

HOPMAaTHUBHO-IIPABOBBIMU JOKYMEHTAMH, pEMIaMEHTUPYIOLIUMU
obpazoBarenbHbIi nponecc B KI'TIY um. B.I1. Acradnesa.

I[I/ICI_II/IHJ'H/IHa «I[I/ICerTHaH MaT€éMaTuKa M I/IH(l)OpMaLII/IOHHBIe TCXHOJIOTHN

BXOOUT B COCTAaB NUCHHIIIIMH MOIYJIA «TexHonoruun OJICKTPOHHOT'O 06y‘{eHI/I}I Marte-

MAaTH4YCCKUM JHUCHUIIIMHAM II0 BBI60py N 3JICKTUBHBIM MAaTCMATHYCCKHM KypCaM)»»

BapUaTHBHOW YacTH y4eOHOIO IJIaHA OCHOBHOM Ipo(ecCHOHaIbHOM 00pa3oBaTesb-

HOH MporpamMMBbI 110 HanpasiaeHU0 moArotoBku 44.04.01 Ilenaroruueckoe o6pa3ona-

Hue (kBaymmdukanus (CTETeHb) «Maructpy»), HampasinenHocts (mpoduinb) oOpa3oBa-

TeabHON nporpaMmmbl MHboOpMaIMoHHbIe U CYIIEPKOMITbIOTEPHBIE TEXHOJOTUU B Ma-

TeMaTU4eCKOM 00pa3oBaHNM (3a0uHas popma oOydIeHMS).

1.2. O0mas Tpy10eMKOCTh JUCHHUILIUHBI

OO6m1ast TpyJ0eMKOCTh JUCHUILUIMHBI cocTaBisieT S 3.e. (180 u.), B ToMm uucie,

16 4. mpakTUYecKux 3aHATHN, 155 4. camocTosTEIbHOU PabOThI, 9 4. — KOHTPOIb.

I/IsyqaeTc;I AUCHUILIMHA B TPETbEM CCMCCTPC. ®opMa HUTOI'OBOI'O KOHTPOJIAI — 3K3a-

MCH.



1.3. lleab u 3a7a4u AMCUUILIHHBI

HeobxoaumocTh U3yueHus AUCHUIUIMHBI «/lucKkpeTHas MaremaTtuka U UHQOp-
MallMOHHBIE TEXHOJOTUW» O0YCIIOBJIEHA TEM, YTO B HAIlle BPEMsI Mbl CTaJId CBUJETE-
JIMH OYpHOTO Pa3BUTUSI JUCKPETHOM MAaTEMAaTHKHU, KOTOpasl SIBJISETCS CETOMHS HE
TOJIBKO (PYHIAMEHTOM KHOCPHETHUKH, HO U BaXKHBIM 3BEHOM MaTeMaTHUE€CKOTO 00pa-
3oBaHuA. COBpPEMEHHBIM yUUTENIb MATEMATUKU JIOJKEH OBJIAJIETh HE TOJIBKO OCHOB-
HBIMU TOHSATUSIMU U METOJIaMH JIUCKPETHON MaTEMATUKH, HO U HABBIKAMU IPUMEHE-
HUS MH()OPMAITMOHHBIX TEXHOJOTUHN TIPH PEIIEHUN MAaTEMAaTUIECKUX 3a71a4.

Hean ocBoeHUs: AUCHUNIHHBI — POPMHUPOBAHKUE TOTOBHOCTH OYyIIET0 Maru-
CTpa MeAaroruyeckoro 00pa3oBaHus K UCMOIb30BAHUIO MH(DPOPMAITMOHHBIX TEXHOJIO-
UM IIPU PEIICHUU 33/1a4 JUCKPETHOW MaTEMATHUKHU.

3agavyu AMCUMIIMHBI:

- (QopMHUpOBaHHME OCHOB MAaTE€MaTUYECKOW KOMIETEHIIMM B 00JiacTu
IUCKPETHON MaTEMATHUKU;

— BOBJICUYECHHE CTYJEHTOB B KBa3HIPO(PECCHOHATBHYIO ICSATEIBHOCTh B XOJE
pereHus 3a7ad ¥ BBIMOTHEHHUS 3aJaHuil ¢ TPOo(EeCCHOHATBLHBIM KOHTEKCTOM IIO
JTUACKPETHOW MaTEMAaTHUKE;

— BOBJICUYEHHUE CTYACHTOB B MPO(ECCHOHATBHOE OOIICHUE W MEXINYHOCTHOE
B3aMMOJICUCTBHUE B XOJI€ OOCYKICHUS 3329 JUCKPETHON MaTeMaTHKA

- (QopMupoBaHUE OMbITA MO NPUMEHEHUI0 WH()OPMAIMOHHBIX TEXHOJOTUN
IIPU PELICHUU 33/1a4 JUCKPETHON MAaTEMATHKHU.

1.4. OcHoBHBIE pa3aesibl (MOAYJIHN) COAEPKAHUS
Monyns . UnpopmanrioHHbIe TEXHOIOTHH B KOMOWHATOPHUKE.
Monynsb II. UndopmanimoHHbie TEXHOIOTUH B TEOpHUH rpadoB.
1.5. Ilnanupyemble pe3yabTaThl 00y4YeHHsI
B pesynbrare u3yudeHus TUCHUIUIMHBL «J{MCKpeTHas maTemaTuka u UHGOp-
MallMOHHBIE TEXHOJOTUM» Y OOy4YaroIMXCA AOJKHBI ObITh CHOPMHUPOBAHBI OCHOBBI
CIEAYIOIINX KOMIIETCHITU:
- OK-1. Cnoco6HOCTh K aOCTPAaKTHOMY MBINIJICHUIO, aHATTN3Y, CHHTE3Y, CII0C00-
HOCTBIO COBEPILIEHCTBOBATH U PA3BUBATh CBOM MHTEIIEKTYaJIbHbIN U 00111e-

KYJBTYPHBI YPOBEHb.



- OK-3. CnocoOHOCTh K CAaMOCTOSATETLHOMY OCBOSHHUIO U UCTIOIh30BAHUIO HO-

BBIX METOJIOB MCCJIEIOBAHUS, K OCBOSHUIO HOBBIX cep mpodhecCruoHaTbHOMI

ACATCIBHOCTH.

- OK-5. CriocoGHOCTh CaMOCTOSITENIbHO MPUOOPETATh U UCTIOIB30BaTh, B TOM

YHCJIC C IIOMOIIBIO I/IH(i)OpMaHI/IOHHBIX TeXHOHOFHﬁ, HOBBIC 3HAHUA U YMCHMUA,

HEMOCPEJICTBEHHO HE CBsA3aHHbIE CO chepoil MPoPeCcCHOHAIBHON A TENbHO-

CTH.

— OIIK-1. 'oTOBHOCTH OCYHIECTBIATH TPO(PECCHOHATBHYI0 KOMMYHHUKAIIUIO B

YCTHOM M MHUCbMEHHOM (popMax Ha PyCCKOM M MHOCTPAHHOM SI3bIKax Ui pe-

HICHUS 3a/1a4 MPOPECCHOHATBHON ACSITENTFHOCTH.

- [IK-3. CnocoOGHOCTh pyKOBOAMUTH HCCIIEI0BATENBCKOM pabOTON 00ydaronmxcs.

- TIK-5. CriocoOGHOCTh aHATU3UPOBATh PE3YJIbTAThl HAYUYHBIX UCCIIETOBAHUM,

MMPUMCHATDH UX IIPU PCIICHUHU KOHKPCTHBIX HAYYHO-UCCIICAOBATCIbCKUX 3a1a1

B C(bepe HaYKH U 06p3.30BaHI/I$I, CaMOCTOATCIIbHO OCYHICCTBIIATh HAYUYHOC HUC-

CJICOIOBaHHC.

- IIK-6. I'0TOBHOCTH MCIIOJIL30BATh HMHIWUBUAYAJIbHbBIC KPCATUBHEBIC CIIOCOOHOCTH

AJI1 CaMOCTOSATCIIBHOTIO PCIICHUA NCCIICA0BATCIIbCKUX 3a1a4.

Ilnanupyemblie pe3yabTaThl 00y4eHHs

3ama4yn OCBOEHUS JUCIIAIIINHEL

[Tmanupyemble pe3yabTaThl 00y-
YCHHUA 110 JUCLIUIIIINHE (I[GCK-
PHUIITOPHI)

Kon pe3ynbraroB 00yueHus
(KoMmeTeHLus)

®opMHpOBaHUE OCHOB MaTeMa-
TUYECKOI KOMIIETEHILIUH B 00-
JIACTU AUCKPETHOU MaTEeMaTUKH

3HaTh: NpeaAMET JUCLMILINHBL,
pOJIb, MECTO M 3HAYUMOCTD JIAC-
LUIUIMHBI B CHCTEME MPO(UITh-
HBIX IIPEIMETHBIX 3HAHUM; TEO-
peTUYeCKre OCHOBBI pa3IeIoB
JUCIIUILINHBIL.

YMeTh: pacrio3HaBaTh OCHOBHBIE
MOHSTHSI TUCHUIUIUHBI, OIpe/ie-
JIATh UX IIPU3HAKU U CBOﬁCTBa;
peliaTh TUIOBbBIE 3a7a4l U3 OC-
HOBHBIX Pa3acjIOB JUCITUIIIINHBI.

BJ'IaI[eTBZ OCHOBHBIMU ITOHATHUS-
MH 1 METOAaMU JUCLIUITIINHBI.

OK-1. CriocobHOCTb K abcT-
PaKTHOMY MBILIUIEHHUIO, aHa-
JM3Y, CHHTE3Y, CIOCOOHO-
CTBIO COBEpIICHCTBOBATh U
pa3BHUBATh CBOM MHTEIUICKTY-
ANBHBIA U OOIIEKYJIbTYPHBIHA
YPOBEHB.

BoBrnieueHue cTy1eHTOB B KBa-
3UMPOPECCHOHATBHYIO Jes-
TENILHOCTh B XOJI€ PEIICHUS 3a-
a4 U BBIIIOJIHCHU S 3aI[aHPII>i C

3HaTh: MECTO, POJIb U 3HAYU-
MOCTB 3JICMCHTOB AUCHUIIJIMHBI
B 00pa30BaHUM IKOJIHHUKOB;
METOINYECKHE OCOOCHHOCTH

OK-3. CriocoOHOCTE K caMo-
CTOHTCHBHOMY OCBOCHHUIO U
HCIIOJIE30BAHHMIO HOBBIX MeE-
TOJIOB HCCIIEIOBAHMS, K OC-




po¢eCCHOHATIBHBIM KOHTEK-
CTOM I10 JUCKPETHON MaTeMa-
THKE

00y4eHHS TITKOJTbHUKOB dJIEMEH-
TaM JUCLUIUINHEL.

VYMeTh: pemarh 3a1a41 U BbI-
MOJIHATH 33JIaHus C podeccro-
HAJLHBIM KOHTEKCTOM B 00J1aCTH
JUCHUITIINHBI.

Brajgers: onpITOM KBa3HIIpoO-
(heccHOHaTbHOM e TEIILHOCTH B
00JIaCTH TUCIUIUIAHBI.

BOEHHUIO HOBBIX cdep mpo-
(heccuoHaIbHOM e TENbHO-
CTH.

OK-5. CnnocobHOCTh camo-
CTOSITEJIBHO TTPHOOpETaTh 1
HCIOJIb30BaTh, B TOM YHCIIE C
MTOMOIIIbI0 HH(OPMAITNOH-
HBIX TEXHOJIOTHIA, HOBBIC
3HaHUS U YMEHUS, HEMOCpe/I-
CTBEHHO HE CBSI3aHHBIE CO
cdepoit mpodeccruoHaTbHOM
JeSTEILHOCTH.

IK-3. CriocoOGHOCTh pyKO-
BOJIUTh UCCIEA0BATEIBCKOMN
paboToii 00yJaronuxcsl.
IK-5. Cioco6HOCT aHANN-
3MPOBATh PE3yJIbTAThl HAYU-
HBIX UCCIICJIOBAHHM, TTPHMeE-
HSTh UX [P PEIICHUN KOH-
KPETHBIX HAY4HO-
HCCIIeIOBATENLCKUX 33124 B
chepe HayKu U 00Opa30BaHMUs,
CaMOCTOSITENTLHO OCYIIECTB-
JSITh HAYYHOE MCCIICIOBAHNUE.

Bogiieuenne cTyieHTOB B IIpoO-
(beccroHanpHOE OOIICHUE U
MEXITMYHOCTHOE B3aUMOJICHCT-
BHE B XOJI€ 00CYX/ICHUS 3a/1a4
JTMCKPETHON MaTeMaTUKHU

3HaTh: OCHOBHBIE TIPHUHIIUIIBI 1
pUeMBbl TPOPECCUOHATBHOTO
OOIIEHNS 1 MEKITMYHOCTHOTO
B3aUMOJICHCTBHS; TEXHOJIOTHIO
MOJITOTOBKH JOKJIaJia ¥ BBICTYII-
JICHUS HA CEMUHAPCKUX 3aHATHU-
AX 110 AUCIUIIIMHE.

YMeTb: KOMMEHTUPOBATh U 00-
CY)XKIaTh pelIeHHs 3a1ad; Mpe-
CTaBIISATH PE3YJIbTAThI CAMOCTOS-
TEITLHOMN PaOOTHI.

BJ'IaI[eTBI npueMamM 1 METOJaMn
KOMMYHHKAIMH B YCTHOU U
MUChMEHHOU (hopMax.

OIIK-1. ['oToBHOCTB OCYyIIIE-
CTBIISATH TPO(ECCHOHATBHYIO
KOMMYHHKAIUIO B YCTHOM U
MUCHMEHHON (hopMmax Ha
PYCCKOM U MHOCTPaHHOM
SI3BIKAX IS PEIICHUs 3a1a4
npodeCCHOHAIBHON Jesi-
TEBHOCTH.

IIK-3. CriocoOHOCTh pyKO-
BOJIUTh UCCIEA0BATEIbCKON
paboToii 00yJaronuuxcsl.

®opMUPOBAHUE OIBITA MO MPHU-
MEHEHUI0 UH(HOPMAITMOHHBIX
TEXHOJIOTUH TIPU PEIICHUU 3a-
Jla4y TUCKPETHOM MaTEMAaTUKHU

3HaTh: OCHOBHBIE ICTOYHUKH
caMo00pa30BaHUsl; TEXHOJIOTHIO
OpraHM3aLNH IPOTYKTUBHON
CaMOCTOSITENIbHON ydeOHOU aes-
TEJIFHOCTH B X0JI€ OCBOCHHUS
JUCHUITIINHBI.

VMeTh: caMOCTOSITENIHHO TIJIaHU-
pOBaTh U OPraHU30BHIBATH
y4eOHYIO IeATeTbHOCTD B X0JI€
OCBOCHHS JUCIUTIINHEI.

Brnaners: mpuemamu 1 MeTo/1a-
MU CaMOOPTaHHU3aIUU U CaMO-

00pa3oBaHMs B X0OJI€ OCBOCHHS
JAUCIUITJIINHBI.

OK-3. Cioco6HOCTH K camo-
CTOATCIIBHOMY OCBOCHHIO U
MCTIOJIH30BaHUIO HOBBIX Me-
TOJIOB MCCIIEZIOBAHUS, K OC-
BOEHHUIO HOBBIX cdep mpo-
(heccuoHaIbHOM e TEIbHO-
CTH.

OK-5. CnnocobHOCTh camo-
CTOSITENIBHO TTPpHOOpETaTh U
HUCII0JB30BAaTh, B TOM YHCJIC C
MTOMOIIIbI0 HH(OPMAITNOH-
HBIX TeXHOJ’IOFHﬁ, HOBBIC
3HaHUS U YMEHUS, HEMOCpe/I-
CTBEHHO HE CBSI3aHHBIE CO
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cdepoit mpodeccuoHaIbHOM
JeSTEILHOCTH.

IIK-5. CriocobHOCTh aHaNu-
3UPOBATh PE3YNIbTATHI HAYY-
HBIX MCCIIEJIOBaHUH, TPHMe-
HSTh UX [P PEIICHUN KOH-
KPETHBIX HAYYHO-
HCCIIeIOBATENLCKUX 3a/1a4 B
chepe HayKu U 00Opa30BaHMUsI,
CaMOCTOSITENTLHO OCYIIECTB-
JSTh HAYYHOE MCCIICIOBAHNUE.
IIK-6. '0TOBHOCTD KCIIONb-
30BaTh WHAWBHyaTbHbIC
KpeaTUBHBIC CITIOCOOHOCTH
IUTSL CAMOCTOSITETTHHOTO pe-
IIICHHSI KCCTIETOBATEIbCKIX
3ajau.

1.6. KoHTpOJIb pe3yJIbTATOB OCBOEHUS U CIUIINHBI

Memoowvl mekywezo KOHmMpoasA: TECTUPOBAHHE, MPE3CHTALUS PE3yIbTaTOB ca-
MOCTOSITEJIbHON paOOTHI.

Memoowvl npomedsxcymounoeo Kommpoas — TPE3EHTalus pe3yibTaToB padOThI
HaJl IPOEKTHBIM 33JJaHUEM.

Hmozosblu konmpoab — SK3aMEH.

OLieHOYHBIE CpPEe/ICTBA PE3YIBTATOB OCBOCHUS NUCIUIUIMHBI, KPUTEPUU OLICHKH
BBIITOJTHEHUS 3aIaHUM TIPEACTaBJIEHbI B paszzaene «POoHAbl OUEHOYHBIX CPEACTB IS

MIPOBEICHUS POMEKYTOUHOM aTTeCTaAllUN.

1.7. Ilepeyenb 00pa3oBaTeJbHBIX TEXHOJIOTMi, MCIOJIb3yeMbIX NPH OC-
BOCHUH JUCHUIINHBI
1) Cemunapckue 3aHATHS;
2) Ilenaroruueckuie TEXHOJIOTUH, HA OCHOBE aKTUBU3AIMHM M UHTCHCU(PHUKAIIUU yueo-
HOM JESITENbHOCTH 00YYarOIIMXCs: UTPOBBIE TEXHOJIOTMH; TEXHOJIOIMH IIPOOIEMHOTrO
00y4€HMS; UHTEPAKTUBHBIE TEXHOJIOTUY;
3) Ileparornyeckue TEXHOJOTUU Ha OCHOBE d(PPEKTUBHOCTU YNPABICHUS U OpraHu-
3alUy y4yeOHOro MmpoLecca: MHANBUIyallbHas U TpyIoBas GopMbl pabOThL;

4) Ilegarornyeckue TEXHOJIOTMU HA OCHOBE JUIAKTUYECKOTO YCOBEPIIEHCTBOBAHUSA U

10




PEKOHCTPYHUPOBAHUS YIEOHOTO MaTepHuaia: MOAYyIbHO-PEHTHHTOBOE O0yUCHUE; UMU-

TallMOHHOE O0y4YEHHUE.
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1. Opranu3anmoHHO-MeTOANYeCKHEe JOKYMEHTbI
1.1. TexHosioru4eckasi Kapra 00y4eHUus JUCIHUILIHMHE
«AIUCKPETHAA MATEMATUKA U UTHOOPMALMOHHBIE TEXHOJIOT'UN»

HarnpasieHue noarotoBku 44.04.01 Ilemarorndyeckoe oOpa3zoBaHue, HapaBIeHHOCTH (MTpoduib) oOpazoBaTtenbHON Tporpammbl MH(poOpMannonHbie u
CYNIEPKOMIIBIOTEPHBIE TEXHOJIOTUU B MATEMAaTUYECKOM 00pa3oBaHuu (3aouHas (hopMa oOyueHus)

Bcero AyIuTOpHBIX YacoB Bueaynu-
@DopMBI U METOIBI KOHTPOJIA
HaumeHoBaHue pa3ienioB ¥ TeM JUCIUTUIAHBL 9aCOB | pooro | mekmumit | 71ab. P — TOPHBIX

(3.e.) pa6oT pOB JacoB
Mopayas 1. UHdopManoHHble TEXHOJOTMH B KOMOHHA- 83 8 0 0 8 75 IIpoexTHOE 3ananue 1
TOPHUKE 2,3)
Tewma 1.1. BBeneHrne B KOMOMHATOPUKY: PEKYPPEHTHBIC CO- 27 2 0 0 2 25 OnopHbBIN KOHCHIEKT
OTHOIIEHUS U KOHEYHBIE CyMMBI (0,7)
Tema 1 2. MopaenupoBaHue peieHUil KOMOMHATOPHBIX 3a- 28 3 0 0 3 25 [IpoexTHoe 3amanue 1 (qacts 1)
Ja4d B KoMnbroTepHoii cpene GeoGebra 0,8)
Tema 1.3. Penienue KOMOMHATOPHBIX 33124 TIPU TTOMOIIU 28 3 0 0 3 25 [IpoektHOE 3amanue 1 (vactp 2)
CHCTEMBI KOMIIBIOTEPHOM MaTeMaTnku Maple (0,8)
Moayas 2. UHdopManMoHHbIEe TEXHOJOTHM B TEOPHHU 88 8 0 0 8 80 [IpoexTHOE 3amanue 2
rpagos 24
Tewma 2.1. BBefieHHe B TeOpHIO KOHEYHBIX I'padOB: OCHOB- 24 4 0 0 4 20 OnopHbBIN KOHCIIEKT
HBIC TTOHSATHUS (0,6)
Tema 2.2. MoaenupoBaHue penieHni 3a1ad Ha S3BbIKE T€O- 32 2 0 0 2 30 [IpoexTHOoe 3amanue 2 (4acTh 1)
pun rpadoB B KoMmibsioTepHO# cpene GeoGebra (0,9
Tema 2.3. Pemienue 3amau Teopuu rpadoB mpu TOMOIIU 32 2 0 0 2 30 [IpoekTHOE 3amanue 2 (4acThb 2)
CHCTEMBI KOMIIBIOTEPHOM MaTeMaTuku Maple (0,9)

Bcero | 171 16 0 0 16 155 JK3aMeH
4.7
Dopma UTOroBOro KOHTPOJIs 1o yuebHomy miany | 9 (0,3) Dx3amen
Hroro | 180 (5)




1.2. CopepkaHue OCHOBHBIX Pa3/1eJiOB M TeM JUCHHUILIUHbI

MoayJab Nel. UndopManmoHHbIe TEXHOJIOTHU B KOMOMHATOPUKE

Tema 1.1. BBeieHHe B KOMOMHATOPUKY: PEKYPPEHTHbIE COOTHOIICHUA M KO-
HEYHbIE CyMMbI
[ToHsiTHE PEKYPPEHTHOTO COOTHOIIEHUS, TPUMEPHI 3a7a4, MPUBOJIAIIUX K pe-
KYPPEHTHBIM COOTHOIIEHUSIM. Onpe/ienieHne pelieHusl peKyppeHTHOIO COOTHOIIIe-
Hus (oO1ree 1 9acTHoe). MeTo bl pelieHus] peKyPPEHTHBIX COOTHOIICHHM.
OnpeneneHre NOHATUS «KOHEYHasi cyMMa». CriocoObl 3alIUCH U 3aKOHBI TIpe-
o0OpasoBanus KOHEUHbIX cyMM. CyMMBI U PEKyppEHTHBIE COOTHOIEHUs. KpaTHbie

CYMMEI. MGTOI[BI HCUYUCJIICHUS KOHCYHBIX CYMM.

Tema 1.2. MoaenupoBaHue pemieHHii KOMOMHATOPHBIX 3a/1a4 B KOMIILIOTEP-
Hoii cpene GeoGebra

[IpencraBiieHHME YMCIOBBIX MOCIENOBATEIBHOCTE B KOMIIBIOTEPHOU Cpelie
GeoGebra. IlocTpoeHre MHCTpYMEHTA ISl BBIYMCICHHSI 3JIEMEHTOB IOCIEI0Ba-
TEJIbHOCTH, 33aIaHHOM PEKyppeHTHO. [locTpoeHne aHMMAalMOHHBIX YEPTEKEU MPU

MOACIIMPOBAHHUHA pCH_IeHI/II‘/’I KOM6I/IHaTOpHI>IX 3ajga4.

Tema 1.3. Pemienne KOMOMHATOPHBIX 32124 MPH MOMOIIU CHCTEMbI KOMIIbIO-
TepHOl MaTemaTuku Maple

Pemenne pekyppeHTHBIX COOTHOLIECHUH MPU ITOMOIINA CHCTEMBI KOMIIBIOTED-
HOMl maTematuku Maple. VcuncieHnne KOHEUHBIX CyMM IPH MOMOIIM CHUCTEMBI

KOMIIBIOTEPHOU MaTeMaTuku Maple.
MoayJb Ne2. DinemenTsl Teopun rpagos

Tema 2.1. BBeieHHe B TeOPHIO KOHEYHBIX TPa(oB: OCHOBHBIE MIOHATHS
OCHOBHBIE MOHATUS TEOPUM I'paoB: BEpIIMHA, peOpPO, CMEKHOCTh, MHIIU-
JEHTHOCTh, MHIMJEHTHOCTHAsI CTpyKkTypa. CremeHp BepiiuHbl rpada. M3omop-

¢bu3m u romeomopdusm rpadon. Buasl rpados: nceBaorpad, mynasrurpad, rpad,



OpUEHTHPOBaHHBIA Tpad, MmonHbIl rpad, mycroil rpad, k-monmpHBIM Tpad U Ip.
Martpuunoe 3amanue rpados. [loarpad. Onepanun Hag rpadamu.

[TyTb, MapmipyT, Lemnb, HuKI. CBsi3HOCTH B rpadax. KoMnoHeHTs! cBsI3HOCTH
rpada. CpoiictBa cBs3HbIX TpadoB. HarpyxEénnsiii rpad. [lepeBo. MunumansHOe
OCTOBHO€ JE€peBO. AJITOpUTMBI OMCKAa MUHUMAJIBHOI'O OCTOBHOTO JiepeBa (ajiro-
put™ Kpackaina, anroputm IIpuma).

DiepoBsl ¥ TaMUJIBTOHOBBI IMKIIBI U rpadsl. Kpurepuii siinepoBoctu. Urpa
«KpyrocsetHoe nmyremectBue» Y. 'amuibroHa. 3a1adya KOMMUBOSLKEpPA.

3agayda o0 Tpex IOMax U Tpex KojoAuax. Ykiajaka rpaga.
3amaya packpacku reorpauyeckoil KapThl YeThIpbMs Kpackamu. ['umoresa

4yeThIpEX kpacok. [IpaBunibHas packpacka BepiuH rpada.

Tema 2.2. MoaeanpoBaHue pelieHNH 3a1a4 HA si3blKe TeOpur rpagoB B KOM-
nbTepHoi cpeae GeoGebra

[TocTpoenue muarpamm rpadoB MpU MOMOIIM WHCTPYMEHTOB KOMIIBIOTEP-
Hoii cpenbl GeoGebra. [IpuMenenue makera koMaH[ pasznena «JluckpeTHas maTe-
MaTuKa» KomibloTepHOU cpeabl GeoGebra: MuHUMaIbHOE OCTOBHOE JIEPEBO;
Kparuaiimee paccrosnue; Kommuposbkep u ap. MoaenupoBanue pelieHun 3aaa4d
00 ykmagke rpada M packpacke BepIIMH TIpada B KOMIBIOTEPHOM cpelne

GeoGebra..

Tema 2.3. Pemienune 3axa4 teopuu rpagoB nNpu moOMOIIM CHCTeMbl KOMIIbIO-
TepHOi maremaTuku Maple

[Tpumenenne maketa mporpamm «Graph Theory» cucteMbl KOMIBIOTEPHOM
MaTeMaTHKu Maple B Xoje pelleHus: 3ajad: Ha HaXOKJICHUE KpaTdalilero pac-
CTOSIHMS; O IIOMCKE MHUHUMAJIBHOIO OCTOBHOIO JIEpEBA B HArpy:K€HHOM rpade; o

ITOMCKEC 'aMHWJIbTOHOBA INUKJIAa HAMMCHBIICTO WUJIN HanOOJBIIIETO Beca U Aap.



1.3. Meroauveckne peKOMEHIAIUM 110 OCBOECHUIO U CIUILINHBI

MGTOI[I/I‘-ICCKI/Ie pPEeKOMCHAAIIMN K OCBOCHHIO JUCHUIIJIMHBI IPCAHASHAYCHBI
JJIs TOTO, YTOOBI COPHUCHTUPOBATH MAriCTPAHTOB B OCHOBHBIX BHAAX y‘{CGHOfI pa-

OO0TBI, KOTOPYIO OHU BBITIOJIHSIOT B pAMKaX JUCHUILIAHBI.
PexoMenganum no pabore Ha CEMMHAPCKUX 3aHATHAX

Cemunapckue 3amuamus - 370 popMa KOJUIEKTUBHOM M CaMOCTOSITEJILHON pa-
00ThI 00YYAIOIINUXCS, CBSI3aHHASL C CAMOCTOSITENIbHBIM M3yYe€HUEM U MPOpabOTKON
JUTEePATYyPHBIX UCTOUYHUKOB. OOBIYHO OHM TPOBOMAATCSA B BHIE Oeceibl WU JHC-
KYCCHH, B IPOLIECCE KOTOPBIX aHAIU3UPYIOTCS U YIITYOJISIOTCSI OCHOBHBIE MOJIOXKE-
HUSl paHee W3YYCHHON TeMbI, KOHKPETU3UPYIOTCA M 000011al0TCs 3HaHUs, 3aKper-
JISTFOTCSL YMEHUSL.

CeMuHApHI UTPAIOT OOJBIIIYIO POJIb B pa3BUTUH OOydaromuxcs. CeMuHapcKas
dbopma ciocoOcTBYeT (hOPMUPOBAHUIO HABBIKOB CAMOOOPa30BaHUs Y 00yUYarOITHX-
csl, yMEHUH paboTaTh ¢ KHUTOM, BRICTYNATh C CAMOCTOSITEIBHBIM COOOIIIEHUEM, 00-
CYXXJIaTh TIOCTABJICHHBIE BOMPOCHI, CAMOCTOSATEIFHO aHAIMN3UPOBATH OTBETHI KOJI-
JIeT, apryMEHTHPOBATh CBOIO TOUKY 3pEHUSI, OTIEPATUBHO M Y€TKO MPUMEHSTh CBOU
3HaHUSA. Y oOydaronuxcsi (OpMUPYIOTCS YMEHHS COCTaBIATH pedepar, JOTUIHO
U3JaraTh CBOM MBICIH, MOAOUPaTh (HaKThl U3 PA3IMYHBIX WUCTOYHHUKOB HHQOpMa-
IIUM, HAXOJUTh YOEIUTENbHBIE IPUMEPHI. BrICTymieHusT 00ydaromuxcsi Ha CeMHU-
Hapax CIOCOOCTBYIOT Pa3BUTHIO MOHOJIOTHYECKOW PEYH, MOBBIMIAIOT UX KYJIbTYPY
o0111eHus.

CTpyKTypa CEeMHUHApPCKOTO 3aHATUS MOXKET OBITh PA3MTUYHON. DTO 3aBUCHUT OT
y4e0HO-BOCIIUTATEIbHBIX 1IeJIeH, YPOBHS MOATOTOBICHHOCTH 00y4JarOImUXCs K 00-
cyxkaeHuto mpooOsieMbl. Hambomee pacmpocTpaHEeHHOW SIBISETCS CIEAYyOIas
CTPYKTypa ceMHHapa:

1. BBoaHOE BBICTYIIJICHHE TPETIOAaBaTeNsi, B KOTOPOM OH HAallOMHUHAET 3a]1a-

91 CEMUHAPCKOTO 3aHATHS, 3HAKOMHUT C TUIAHOM €r0 TPOBEICHHMSI, CTAaBUT

npobiiemMy.



2. BeicTtymieHusi oOydaromuxcs (COOOIIEHU WM JOKJAbl MO 3aJaHHBIM
TeMaM).

3. Huckyccus (006Cyx1eHre COOOIIEHUM, TOKIAI0B).

4. TlogBeneHnne UTOTOB (HA 3aKITIOYUTEIILHOM dTalle 3aHSATHS MPEToAaBaTeb
aHAIM3UPYET BBICTYIUICHUS] 00YyYarOUIUXCsl, OLICHUBAET UX YYACTUE B JIUC-
KyccuH, 0000111aeT MaTepuai 1 JIeJIaeT BHIBOJIbI).

5. 3amaHus 17 peUTUHTOBOTO KOHTPOJIS yCIIEBAEMOCTH 00YUYaIOUIXCA.

O heKTUBHOCTh CEMHHApa BO MHOTOM 3aBHCHUT OT MOJTOTOBKH K HEMY 00Y-
YaIONUXCSl.

[ToaroToBKy K cemMuHapy HEOOXOAMMO HadyWMHATH 3abiaroBpemenHo. [Ipero-
JlaBaTesb COOOIIAeT TEMY, 3aJla4l CEMHUHApa, BOTPOCHI JIJIsi OOCYKJIEHHUsI, pacipe-
JEJSIET JOKIAIbl, PEKOMEHAYET IOMOJHUTEIHHBIE NCTOYHUKH, TTPOBOIUT KOHCYIIh-
TallUU.

O heKTUBHOCTh CEMUHApa 3aBUCUT OT yMEHUs OOYYalolMXCSi TOTOBUTH
TOKIaabl, cooOmieHus. [1oaToMy Tpu MOATOTOBKE K CEMHUHAPY MpErnoaaBaTeb
noAPOOHO OOBSACHSAET, KaK TOTOBUTH JOKJIAJ, IIOMOTaeT COCTaBUTh IUIAH, M0100-
paTh MPUMEpPHI, HATJIAIHBIE MOCOOWS, CAenaTh BBHIBOALL. Ha KOHCymbTanusx OH
IPOCMATPUBAET AOKJIAJIbI, OTBEYAET HA BOMPOCHI OOYUAIOIIUXCSI, OKA3bIBAET METO-
JUYECKYIO TTOMOIIIb.

B ctpykType moknaga ycI0BHO MOXHO BBIJICTUThH TPU OCHOBHBIC YaCTH:

— gcmynumenvHas, B KOTOPOU: OINpeAeNsercss TeMa; €€ aKTyallbHOCTb;
MOKAa3bIBACTCSI, KAK OHA OTPAKEHA B TPYAaX YUCHBIX;

— OCHOBHASl YACMb COJICPKUT U3NI0KEHUE U3YyHaeMOM TEMBbI (KeIaTeIbHO
B MIPOOJIEMHOM ILJIaHE);

- 0000WawWas — 3aKII0YEHNE; TI0JIBEICHIE HTOTOB U BEIBOJIOB.

Coo01ieHus U A0KIabl IOHKHBI ObITh HEOOJBIIMMH, PACCUMTAHHBIMU HaA 3-5
MUHYT. Jlokiana 10oJKeH ObITh YOeIUTEIbHBIM U I0Ka3aTeIbHBIM, BKIIIOYATh B CEOS
IIUTAThI, XapaKTePHbIC MPUMEPHI, METKHE BBIPAKECHUS, TIPH 3TOM JOJDKHA COOJIIO-

JdaTbCs JIOTHKA.



PexoMenganum no paspadorke u 0()OpMJICHUIO ONIOPHBIX KOHCIIEKTOB

Panmonanehas u 3¢ dextuBHas nepepaboTka yueOHOro MaTepHasa BBIOIHS-
eTCs 32 CYET BBIWICHEHHUS B €T0 COJICPYKAHUHM CMBICIIOBBIX €IWHUII, CBEPTHIBAHUS
UX U MEepeBoJia Ha OOpa3HbIN SI3bIK B CUMBOJMYECKON WM Tpaduydeckor Gopme.
Cpenu pa3iuyuHBIX BUJOB rpaUueckoro MOAEIUPOBaHUs yueOHOW WH(pOpMaInH,
BBIJICTISIIOT— OMOPHBIIi KOHCMEKT — KaK CHCTeMY OTIOPHBIX CHTHAJIOB B BUJE KpaT-
Koro ycnoBHoro koHcrekra (B.®. [llaTanos).

Memoouxa nocmpoerus onopHvix KOHCNEKMO8:

OOIMpeNeauTh 00bEM H3JIaraeMoro MarepHaia, HCIOJIb3yeMOro JJis
OTIOPHOTO KOHCIIEKTa;

Opa3lenTh TOT MaTepual Ha OCHOBHBIE OJIOKH;

OBBIJICIUTH B HUX OCHOBHBIE ONPEAEICHUS U TE3UCHI;

ompoayMaTh OTPKEHHWE ATHX OINPEACICHUH WM TOHATUHA B BHIE
OTIOPHBIX CUTHAJIOB;

OBHECTHU UX B CXeMy OJIOKa;

00003HAUNTh B3aMMOCBS3M MEXKIY OMNOPHBIMUA CHUTHAJaMH BHYTPH
Ka’kKJI0ro 0JI0Ka;

00003HAUNTh B3aMMOCBSI3b MEXIY BCEMH OJOKAMH TEOPETUYECKOTO
MaTepuana,

OBBIHECTH YCJIOBHBIE 0003HAUEHHUS 3a MPEAEIIbl OTIOPHOTO KOHCIEKTA.
Tpagumonusie Gopmbl TpaguyecKoro MoAeIMpoBaHus UHGoOpMaIuu: Tabd-

JIMIIBI, CXEMBI, Tpad-cXxembl U JIp.

Herpanunuonnsie ¢GopMbel rpa@uueckoro MOAETUPOBaHUS WHOOPMALUU:

rpaduueckue nocTeppl, KOJUTAKU U .
PexoMeHanuu Mo BHINMOJHEHUIO POEKTHOTO 32 IaHUSA

OcHOBHBIE CTaIUN Pa3pabOTKH y4eOHOTO MPOCKTA:
- Paspabomrxa npoexmnoco 3adanus. llpemonaBaTens  mpejjaraet
TEMaTUKy MpoeKToB. COBMECTHO C OOyYaroOnIMMCS OMpEAesaeT IeNb MPOEKTa W

3agaun. OOyyarouuiics oQOpMIISIET MOSCHUTENBHYIO 3aMUCKy K MPOEKTHOMY



3aJJaHUI0:.  aKTyaJlbHOCTh ~ TEMaTHKA  TPOSKTHOTO  3aJlaHus;,  ONKCAHHC
IUTAHUPYEMOT'O pPe3yJibTaTa; ONpeesieHUe OCHOBHBIX ATAllOB U CPOKOB pabOTHI HaJl
3aJJaHHCM.

- Buinonnwenue npoexkmnozo  3a0anusi  (OCYIIECTBIISIETCS  MMOWCKOBAs
JIeSITETIHOCTh;, MOMCK OTBETOB HA IOCTABJICHHBIC BOIPOCHI, peau3alvs BCeX
ATAIOB BBITOJHEHHS TPOSKTHOTO 3aaHUs; 0POPMIICHHE PE3YJIbTATOB).

- Ilpesenmayuss pesynomamos npoexkma (BBICTYIUIEHUE C JOKJIAIOM O
pe3yabTaTtax padoThl HaJl POCKTHBIM 3aJJaHHEM).

- Pegnexcuss (camoolleHKa M camMoaHaiM3; OOMEH MHEHUSMH O XOJIe

ACATCIIbBHOCTHU, TPYAHOCTAX U IMYTAX UX HpeOI[OJ'IeHI/Iﬂ).

PexoMeHaanMu 1o noAroToBKe K MpoOMe:KyTOYHOM

M UTOTOBOM aTTeCcTalluu

DK3aMeH/3a4eT — 3TO TIIyOOoKas UTOroBas NMpoBEpKa 3HAHUM, YMEHUM, HABbI-
KOB U KOMITETEHIIMI 00y4Yaromuxcs.

K cnade sx3aMeHa/3auera AOMYCKAIOTCS 00yJaromnecs, KOTOPbIE BHIMOIHUIN
BEeCh 00BEM pabOThI, MPETYCMOTPEHHBIN YyUeOHON MPOTPaMMOM MO TUCIMUILIHHE.

Opranu3zanusi IOArOTOBKM K 3K3aMeHy/3adeTy cyry0o mHauBuayanbHa. He-
CMOTpSI Ha 3TO, MOXKHO BBIJICJIUTh HECKOJHKO OOIIUX palMOHAIbHBIX MPUEMOB
MOATOTOBKY K 3a4€ETY, IPUTOAHBIX JIJII MHOTUX CIIy4aeB.

[Tpu moaroToBKe K 9K3aMEHY/3a4eTy KOHCIEKThI yUeOHBIX 3aHATUN HE JOJIK-
HBI SBJISITHCS €IMHCTBEHHBIM UCTOYHUKOM HaydyHOU nHpopmanuu. Crenyer o0si3a-
TENbHO TIOJB30BAaThCS €I Y4YeOHBIMH MOCOOHUAMHM, CHEIHATBHOM Hay4HO-
METOIMYECKON JINTEPATYPOH.

VYcBoeHue, 3akperieHue U 0000111eHre yueOHOTro MaTepuana ciaeayeT mpoBo-
JIUTH B HECKOJIBKO JTaIlOB:

a) CKBO3HOE (Tema 3a TeMOii) MOBTOPEHHUE MOCIIEI0BATEIbHBIX YaCTe! TUCIIU-
IUTMHBI, UMEIOUTUX OJIM3KYIO0 CMBICIIOBYIO CBSI3b; MOCJE KaXKJIOM TEMbI — BOCIIPOU3-

BCIACHUC yqe6H0ro Marcpuajia 1o mamMiaTu € UCIOJb30BAHUCM KOHCIICKTA WU I1OCO-



OWii B TeX CiIy4asiX, KOT/Ia 4TO-TO €€ HE YCBOCHO; MPOXOXKICHUE TaKUM 00pazoM
BCEro Kypca;

0) BEIOOPOYHOE MO OTJEIBHBIM T€MaM U BOMPOCAM BOCIIPOM3BEACHUE (MBIC-
JICHHO WJIA MYyTEM 3aMKcH) Y4eOHOTOo MaTepuala; BBIJCICHUE TEM WJIH BOIPOCOB,
KOTOpBIE €II¢ He JOCTATOYHO YCBOEHBI WJIM TOHSTHI, U TOTO, YTO YXKE€ XOPOIIIO 3a-
TOMHHJIOC;

B) MMOBTOPEHUE W OCMBICIMBAHNE HE YCBOCHHOTO MarTepuaia U BOCIPOU3BE-
JICHHUE €T0 IO MaMSITH;

T') BBIOOPOYHOE /I CAMOKOHTPOJISI BOCTIPOM3BEICHHUE TI0 MMaMSITH OTBETOB HA
BOIIPOCHI.

[ToBTOpSATH ClieqyeT HE OTIEIbHBIE BOMPOCH], @ TEMBI B TOW MOCJIEI0BATEIb-
HOCTHU, KaK OHU H3JIarajiuch JIEKTOPOM. DTO 00eCledrBaeT MOMyuyeHUE LEeTbHOTO
npeCcTaBiICHUsT 00 M3YYEHHOW NWCIUIUIMHE, a HE OTPBIBOYHBIX 3HAHUU IO OT-
JICITBHBIM BOTIPOCAM.

Ecnmu B x0/1€ MOBTOpEHMS] BO3HUKAIOT KaKME-TO HESCHOCTH, 3aTPYJHEHUS B
MOHMMAaHUU OMPEACIEHHBIX BOMPOCOB, UX CJIEAYET BBIMCATh OTIACIBHO M CTpe-
MUTBCS HAUTH OTBETHI CAMOCTOSITEIBHO, MOJIB3YSACh KOHCIIEKTOM JICKIIHN U JIUTE-
patypoii. B Tex ciydasx, Korga 3Toro caenath He ynaércs, Hamo oOpammaTthkes 3a
MIOMOIIIBIO K MIPEToAaBaTellto Ha KOHCYIbTAINH, KOTOpas OOBIYHO MPOBOIUTCS Tie-

pen 3a4eTOM/3K3aMEHOM.



3. KoMIIOHEeHTbI MOHUTOPHHIA Y4eOHBbIX JOCTHKEHHUI CTYICHTOB

3.1. TexHosiorn4ecKkasi KapTa peiTUHHIa AUCIUTIIHHbI

Haumenosanue
JUCIIATIIMHBI

HanpasneHnue noAroToBKu U ypoBeHb 00pa30BaHMUsL.
HanmenoBanue nporpamMmel

KomnuectBo 3a-
YCTHBIX CANHUIL

Huckpernas marematuka | 44.04.01 [lemarornyeckoe oOpazoBaHue, HalpaBIIeH-

1 MH(OPMaITMOHHBIE
TEXHOJIOTUU

HOCTH (TIpo¢uIh) 00pa3zoBaTeNbHOM mporpammbl MH-
(bopManMOHHBIE U CYNIEPKOMIIBIOTEPHBIEC TEXHOIOTUN
B MaTeMaTHYECKOM 00pa30BaHUH

3

CMexHble UCHMIUIMHBI [0 Y4eOHOMY IUIaHy

[TpenmectBytomnue: MHpopMalMOHHbIE TEXHOIOTHH B Kypce anredpsl; CyrnepKoOMIbIOTEpHbBIE TEXHO-

JIOTUHM B MaTEMAaTUKE

1 MaTeMaTH4YC€CKOM 06p&30BaHPIPI

[Tocnenyromue: KoMploTepHOE TEOMETPHUECKOE MOJICIIMPOBAHHE

BA30BBII PA3JIEJT Ne 1

®opma paboTsl KonngectBo 6amioB 40 %
min max
Texymas padora | OnopHBIA KOHCHEKT 6 10
IIpoextHoe 3ananue 1 (yactp 1) 6 10
ITpoexTHOe 3aganue 1 (gactp 2) 6 10
[TpomMexyTouHBIN | 3aMTa U MPE3EHTAIUs MPOEKTHOTO 3aAaHus 1
peNTHHT- 7 10
KOHTPOJIb
Uroro 25 40
BA30BBIN PA3JIEJT Ne 2
®opma paboTsI KomuectBo 6amnos 40 %
min max
Texymas pabora | OnOpHBIN KOHCHEKT 6 10
IIpoexTHoe 3ananue 2 (yacth 1) 6 10
[TpoexTHOE 3aganue 2 (4acth 2) 6 10
[IpomexyTouHblil | 3amuTa U MPE3eHTALMs IPOEKTHOTO 3a/1aHus 2
pPEUTHUHT- 7 10
KOHTPOJTb
Hroro 25 40
UTOI'OBbIN PA3JIE
Coneprxanue ®opma paboTsI KonuaectBo 6annon
20 %
min max
Urorossiit DK3amMeH 10 20
KOHTPOJIb
Uroro 10 20
OO01Iee KOJIMUeCcTBO 0aIOB IO IUCIIUAILIINHE min max
60 100

Coomeemcmeue peﬁmuﬂeoeblx Oannoeé u akademuyeckoul OYEHKU.

OO61iee KOJIMYECTBO HAOPAHHBIX OAJITIOB

AxazeMudeckas OIeHKa

60— 72 3 (yIOBJIETBOPUTEIILHO)

73 — 86 4 (xopor1o)

87 - 100 5 (OTIIUYHO)




3.2. ®oHA OLCHOYHBIX CPEICTB

MUHUCTEPCTBO HAYKHU U BBICIHEI'O OBPA3OBAHU A PD
deneparbHOE TOCYTAPCTBEHHOE OI0KETHOE 00pa30BaATEIIbHOE YUPEKICHHE

BbICHIEr0 00Opa3zoBaHus «KpacHOSpCKU rocyJapCTBEHHBIN I1€1arornyecKuii yHUBEpCH-

teT uM. B.I1. ActadbeBa»
(KT'TTY um. B.I1. ActadbeBa)

Kadenpa MmareMaTuku 1 METOJMKH O0yUYEHUS MATEMATUKE

YTBEPXJIEHO OAOBPEHO
Ha 3aceaHnu Kadeapsl Ha 3aCeJlaHuy Hay4HO-METOJHYECKOTO COBE-
npoTokos Ne 9 ot «03» mas 2018 1. Ta CMEUaIbHOCTHU (HAMpaBJICHUS OATOTOB-
3aBemyrommii kKadeapon Ku)
Maiiep B.P. «23» mas 2018 r. [IpoTokos Ne §
[Tpencenarens HMCC(H)
f boptHoBckuii C.B. \%

MATEMATHEM,

CH3NKA W
WHOOPMATUKA

OOH/
OLEHOYHbBIX CPEACTB
JJISl MPOBeIeHUs TeKYIero KOHTPOJIS U MPOMEKYTOYHOH aTTecTaluu
o0yuarmuxcsi 1Mo JUCHUNINHE

JAUCKPETHAS MATEMATHUKA U
NHOOPMAIINMOHHBIE TEXHOJIOT'UH

Hanpasnenue noaroroBku
44.04.01 Ilenaroruueckoe oOpazoBaHue (YpOBEHb MarucTparyphl)

Hanpasnennocts (mpoduis) oOpa3oBaTeabHON TPOTrpaMMBbl
NudopmanimoHHbIe U CyIEPKOMIIBIOTEPHBIE TEXHOJIOTHH
B MaTeMaTU4eCcKoOM 00pa30BaHUU
(3aouHast popMa 00yUEHUS)

CocraButens: KeiiB M.A., 1011eHT



OKCHEPTHOE 3AKIFOYEHUE HA ®OHJ OHEHOYHbBIX CPEJACTB
JJIS1 MPOBeIeHUs TeKYIero KOHTPOJIS U MPOMEKYTOYHOH aTTecTaluu
o0yuarmuxcsi Mo JUCHUNIHHE
«/Inckpernasi MaTeMaTuKa U HHGOPMANMOHHbIE TEXHOJIOTHI

[IpencraBieHHbli (POH OIEHOYHBIX CPEACTB JJIs TEKYIIEH U MPOMEKYTOUYHOU
aTTectaruu cootBeTcTBYeT TpeboBanusm PI'OC BO u mpodeccrnoHambHBIM CTaHAAp-
tam «Ilegaror (mpodeccroHanpHas ACSITEIBHOCTh B chepe TOMKOIBHOTO, HAYAIBHOTO
00111eT0, OCHOBHOTO OOIIEro, cpeaHero ooOiero oOpa3oBaHus) (BOCHUTATENb, Y4YH-
TEJIb)», YTBEPKIAECHHBIM NprKka3zoM MunTtpyaa Poccuu ot 18.10.2013 N 544H.

[Ipensiaraembie (pOpMBI U CpelICTBA aTTECTAlMU aJIEKBAaTHBI LEISM M 3ajadyam
peanu3anuyu OCHOBHOM mpodeccroHanbHOil 00pa3oBaTeNbHON MPOrpaMMbl MO HANpaB-
nenuto moarotoBku 44.04.01 Ilemarormveckoe oOpa3oBaHWE, HAMPABICHHOCTH (IPO-
¢unp) oOpazoBarenbHON MporpamMMbl MHPOpMalMOHHBIE U CYNEPKOMIIBIOTEPHBIE TEX-
HOJIOTUHM B MAaTEMaTUIECKOM 00Opa30BaHHUH.

OneHouHbIE CPEACTBA U KPUTEPUU OLEHWBAHMS MIPENICTABIICHBI B MOJHOM O0OBe-
Me. @OpMbI OLIEHOYHBIX CPEICTB, BKIIOYEHHBIX B MPEACTABICHHBIN (POHI, OTBEYAIOT
OCHOBHBIM TIPUHITUIIAM, YCTaHOBJIICHHBIM B [lonoxkennn o ¢popmupoBanuu (HoHa Ole-
HOYHBIX CPEJICTB JJIsl TEKYLIErOo KOHTPOJISI YCIIEBAEMOCTH, IPOMEXKYTOUYHON U UTOTOBOM
(rocymapCTBEHHOM WTOTOBOM) aTTECTAIlMU OOYyYaromuxcs Mo oOpa3oBaTEIbHBIM IPO-
rpaMmam BBICIIETO 00pa3oBaHUS — IMporpaMmaM OakajiaBpuaTta, mporpaMmaM CIiemna-
auTeTa, MNpOrpaMMaM  MarucTparypbl, INporpaMMaM  IOJATOTOBKM  HAy4YHO-
MearOTHYECKUX KaJIPOB B aCUPAHType — B eaepaIbHOM TOCY/IapCTBEHHOM OFO/IKET-
HOM 00pa30BaTeIbHOM YUYPEXKICHUH BbICIIEro 0O0pazoBaHusi «KpacHosipckuil rocyaap-
CTBEHHBIN neparornueckuii ynusepcutetr uM. B.II. AcradreBa», yTBepx IAeHHOTO MpHU-
ka3oM pektopa Ne 297 () ot 28.04.2018.

Pa3zpaboTanHblif ¥ Ipe/ICTaBICHHBIN ISl SKCIIEPTU3bI (DOH] OLICHOYHBIX CPEACTB
PEKOMEHAYETCS K UCTOJIb30BAHUIO B MTPOIECCE MOATOTOBKY 0 YKAa3aHHOM IporpaMme.
DKcrepT, A.1.H., npodeccop COY
15.05.2018 [lepmHeBa B.A.



1. HazHayenue ¢poHIa OLICHOYHBIX CPEACTB

1.1. Heanro cozpanus ®POC nucuurinsbl «JuckpeTHas MareMaTuka u uHGopMa-
[IMIOHHBIE TEXHOJIOTUW SIBJISIETCS YCTAHOBJIEHUE COOTBETCTBUS YUEOHBIX IOCTHIKEHUI
3aMJIaHUPOBAHHBIM pe3yJbTaTaM 00y4YeHHs U TpeOOBaHUSM OCHOBHOM MpodeccnoHab-

HOM 00pa30BaTENbHON MPOTrpaMMBbI, pabouel MPorpaMMbl TUCHUTLITAHBI.

1.2. ®OC no IUCUUILIMHE PENIAcT 3a{a4Yu:

- KOHTPOJIb M YIpaBJICHHE MPOLECCOM MPUOOPETEHHs] CTyACHTaMHU
HEO0OXOIMMBIX 3HAHUW, YMEHUHN, HABBIKOB U YPOBHS C(OOPMHUPOBAHHOCTH KOMITETEHIIUMA,
onpeneneHHbix B PI'OC BO 1o coOTBETCTBYIOIIEMY HAIIPABIEHUIO TOATOTOBKH;

- KOHTPOJIb (C TIOMOIIBI0 HaOOpa OIEHOYHBIX CPEJCTB) M yIpaBiieHue (C
MOMOIIBIO AJIEMEHTOB OOpaTHOM CBS3M) JOCTHUKEHUEM lieJiel peaan3aldd OCHOBHOM
npodeccuoHanbHOM 00pa3oBaTeIbHON HPOrpaMMBbl, OMPEACIICHHBIX B BHAE Habopa
OOILIEKYIBTYPHBIX U 00IIETTPOPECCUOHAIBHBIX KOMIETEHIIUN BbITYCKHUKOB;

- obecriedyeHne COOTBETCTBHUSI PE3yJIbTATOB OOyUECHHS 3ajadyam Oyaylieit
npo(ecCHOHAIbHON  ACSITEIbHOCTH 4Yepe3 COBEPIICHCTBOBAHUE TPAJAULMOHHBIX U
BHEJIPEHUE HWHHOBALIMOHHBIX METOJIOB O00y4YeHHs B 00pa30BaTENbHBIA MPOLECC
YHuBepcurera.

1.3. ®OC pa3paboTaH Ha OCHOBAHUH HOPMATUBHBIX TOKYMEHTOB:

- (benepanbHOro TroCyIapCTBEHHOIO 00pAa30BATENIbHOIO CTaHJApTa BBICIIETO
oOpasoBanusi 1o HampapieHuio moArotoBku 44.04.01 Ilemarormyeckoe oOpa3zoBaHUE
(YpOoBE€HBb MarucTpaTyphbl);

- 00pa3oBaTeNbHON MPOrpaMMbl BBICHIETO OOpa30BaHUsA 0 HANPABICHHUIO
nonrotoBku 44.04.01 Ilegarornueckoe oOpa3zoBaHue (ypOBEHb MarucTpaTyphl),
Hanpasnennocts (mpoduis) oOpaszoBaTenbHOM mnporpammbl MHpopmarimoHHbie u
CYNEPKOMIBIOTEPHBIE TEXHOJOTUU B MAaTeMaTUYeCKOM 00pazoBaHuU (3a04yHas gopma
o0yueHus ),

- MOJIOXKEHUSI 0 (GOPMUPOBAHUH (POHJIA OLIEHOYHBIX CPEJICTB JJISl TEKYIIETO

KOHTPOJISI YCIIEBAEMOCTH, NMPOMEKYTOYHOM M UTOTOBOM aTTECTAIlMH O0YYaroUIUXCcs 10



oOpa3oBaTeNbHBIM MPOTPaMMaM BBICHIETO 00pa30BaHUs — IMporpaMMaM OakanaBpuaTta,
[IpOrpaMMaM CIIELUAIUTETA, IPOTpaMMaM MarucTparypsl, MPOrpaMMaM HOATOTOBKH
HAy4YHO-TIEIArOTMYECKUX KaJpoOB B aclupaHType B (eaepalibHOM TroCyJapCTBEHHOM
O1o/)KeTHOM 00pa30BaTENFHOM YUYPEKIECHUHM BbIcIIero obpasoBanus «KpacHospckuii
roCyJIapCTBEHHBIN TMemaroruyeckuii yHuBepcuteT um. B.II. ActadpeBa» u ero

dbunnanax.

2. llepevyeHb KOMIIETEHIMI C YKa3aHHEM 3TanoB uxX GopMUpPOBaAHMUS

B IIpouecce H3ydeHus TUCIHUIIJINHBI

2.1. llepeuenb kKoMNeTeHIH i, HOPMUPYEMBIX B MPOIECCE N3YICHUS TUCITUTUIAHBL:

- OK-1. CnocoO6HOCTh K aOCTPAKTHOMY MBITIUICHHIO, aHAJIN3Y, CHHTE3Y, CIIO-
COOHOCTBIO COBEPIICHCTBOBATh U Pa3BUBATh CBOM MHTEIUICKTYAIbHBIN U OOIIEKYIBTY]P-
HBIN YPOBEHB.

- OK-3. CrnocoOHOCTh K CaMOCTOSITEIbHOMY OCBOCHHIO M HCIIOJIb30BaHUIO
HOBBIX METOJIOB MCCJIEIOBaHUS, K OCBOCHHMIO HOBBIX cdep mnpodeccuoHaabHON aes-
TEIBHOCTH.

- OK-5. CrnocoGHOCTh CaMOCTOSITEILHO MPUOOpETaTh U HUCIIOJIH30BaTh, B
TOM YHCJIC C TTIOMOIIBI0 HH(POPMAIMOHHBIX TEXHOJIOTHUM, HOBbIC 3HAHUS U YMEHUS, HE-
MOCPEJCTBEHHO HE CBsI3aHHBIE CO cpepoii mpodeccuoHanbHOM AeATETLHOCTH.

- OIIK-1. '0TOBHOCTH OCYIIECTBIIATH MPOGHECCHOHATIBPHYI0 KOMMYHUKAITUIO
B YCTHOM M MUCBMEHHOH (hopMax Ha pyCCKOM W MHOCTPAHHOM SI3bIKAX JJIST PEIICHUS 3a-
na4 npodeccuoHaIbHON AeITeIbHOCTH.

- IMK-3. CriocoGHOCTh PYKOBOJUTH HCCIENOBATENBLCKON paboToi 00ydaro-
MIUXCS.

- ITK-5. CriocoOHOCTh aHAIM3UPOBATh PE3yJIbTaThl HAYUYHBIX UCCIICIOBAHUMH,
MPUMEHSTh WX TIPHU PEIICHUU KOHKPETHBIX HAyYHO-HCCIIENOBATEILCKUX 3a1a4d B cepe
HayKHd 1 00pa3oBaHusl, CAMOCTOATENILHO OCYIIIECTBIISATh HAYYHOE UCCIIeIOBAaHUE.

- IIK-6. ['0TOBHOCTh MCIOJB30BaTh UHAMBUIyaIbHBIE KPEAaTHUBHBIE CIIOCOO-

HOCTH i1 CaMOCTOATCIIbHOI'O PCHICHHA UCCIICIOBATCIILCKHUX 3aaa4.



2.2. Jranbl (OpMHUPOBAHUSA M OLIECHMBAHUSA KOMIIETEHIUH

Komnerenuus

JIMCHIUIUINHBI, TPAKTHKY, YYACTBYIOIINE B
(hopMUpPOBaHUN KOMIICTCHIIUH

Oran ¢popmuposa-
HUSI KOMITETEHINN

Tun koHTpONA

OueHouyHoOe cpej-
ctBo/ KUM&I

Howmep |®opma

OK-1

CoBpemMeHHbIe TPOOJIEMbI HAYKH B 00pa3o-
BaHUs, MHPOPMALMOHHAS KYJIbTypa 00pa3o-
BaTEJILHOW OpPraHU3alllY, KOMITBIOTCPHBIC
MeToibl perienus 3anad OI'D u EI'D, craru-
CTHYECKHE METOJIBI B IIEarOTHIECKHUX HC-
CJICZIOBAHUSIX, IICUXOJIOTHS U MEIarOruKa
npoduIpHOTO U PoheCCHOHATTEHOTO 00pa-
30BaHMs, THPOPMALIMOHHBIE TEXHOIOTHU B
Kypce anreOpsl, CyepKOMIBIOTEPHBIE TeX-
HOJIOTHH B MaTEMaTHKE U MAaTEMaTHIECKOM
obpazoBanuy, HHHOPMAIIMOHHBIE TEXHOJIO-
THH B Kypce T€OMETPHUH, CHCTEMBI KOMITHIO-
TEpHOI anreOphl B TEOPUHU TPYIII, CO3JaHUE
MHTEPAKTHUBHOTO Y4€OHOTO BHJIE0, KOMITBIO-
TEpHOE reOMETPUIECKOE MOJICITUPOBAHHE,
KOMITBFOTEPHBIC METOBI TUATHOCTUKU MaTe-
MATHYCCKUX 3HAHWUW, TEXHOJIOTUU MPOBE/IC-
HUS TUCTAHIIMOHHBIX 3aHATHHA, CO3JaHHE HH-
TEPaKTUBHOTO y4eOHOTO BUAEO, HAYIHO-
nearorndeckas MpakTuka, HayqdHO-
HCCIIeI0BAaTEIbCKAas MPAKTHKA, TIOATOTOBKA K
cade W cliadya TOCyIapCTBEHHOTO YK3aMeHa,
MOJATOTOBKA K 3aIIATE W 3aIINTa BBITYCKHOMN
KBIM(HUKALMOHHOH pabOThI

OpPUEHTUPOBOYHBII

TeKyIuil

5.2.1 |OnopHsiit

KOHCIICKT

KOTHUTHUBHBIA

TeKyIuil

5.2.1 |OnopHsiit

KOHCIICKT

npaxcnonornqecxnﬁ

MIPOMEXKYTOUHBII

5.2.2 |IIpoektHOE

3aJaHuc

pedaexcuBHO-
OLICHOYHBIH

HWTOTOBBIN

5.1.1 |Dk3amen

OK-3

MeTom0I0THS 1 METOIBI HAYYHOTO UCCIIEIO0-
BaHUs (KaYeCTBCHHBIC U KOJMYCCTBCHHBIC
METOJIBI), CTATUCTHYCCKHE METO/BI B IIE1aro-
THYCCKUX UCCIICIOBAHUAX, HHPOPMAIIUOH-
HBIC TEXHOJIOTHH B Kypce anreOpbl, cymep-
KOMITBIOTEPHBIC TEXHOJIOTHH B MATEMATHKE U
MaTeMaTHIeCKOM 00pa3oBaHUH, HHPOpMa-
IIHOHHBIE TEXHOJIOTHH B Kypce TeOMETPHH,
CHCTEMBI KOMITBIOTEPHOH anreOpsl B TEOPUH
TPYIII, KOMITBIOTEPHOE T€OMETPHIECKOE MO-
JIeTNPOBaHNE, KOMITBIOTEPHBIE METO/IBI JIHar-
HOCTHKHU MaTeMaTUICCKUX 3HAHUH, TEXHOJIO-
THH TIPOBE/ICHUS TUCTAHIIUOHHBIX 3aHATHUH,
CO3/IaHNE UHTEPAKTUBHOTO Y4€OHOTO BHUJICO,
MPaKTHKA TI0 TOIYYCHUIO TPO(ECCHOHANTb-
HBIX YMCHUH U OMBITa IPO(PECCUOHANTBHOM
JIESITEIbHOCTH, HAYYHO-TIEIarOrHYeCcKast
MPaKTHKa, HAyIHO-UCCIIeIOBATEIbCKAS MIPaK-
THKA, TIOATOTOBKA K CAa4e W cada rocyaap-
CTBEHHOTO JK3aMeHa, OATOTOBKA K 3aIIUTE
3allKTa BRITYCKHON KBaTH(PUKAITMOHHON
paboTHI

OpPUEHTUPOBOYHBII

TeKyIuil

5.2.1 |OnopHsiit

KOHCIICKT

KOTHUTHUBHBIA

TeKyIuil

5.2.1 |OnopHsiit

KOHCIICKT

npaKcnonoquecxnﬁ

MIPOMEXKYTOUHBII

5.2.2 |IIpoektHOE

3aJaHuc

pednexcuBHO-
OILICHOYHBIH

HUTOTOBBIN

5.1.1 |Dx3amen

OK-5

Wudopmanmonnas KymsTypa o0pa3oBaTeins-
HOM OpraHu3aIu, 1eI0BOM NHOCTPaHHBIN
SI3BIK, CTATUCTUYECKHAE METOJIbI B TIEIarOT -
YECKHMX MCCIICIOBAHUAX, HAYIHO-
MEeIarorMIeCKUi CEeMUHAp, TICHXOJIOTHS U
MeIaroruka mpoQuILHOro U Mpodeccro-
HAIILHOTO 00pa30BaHus, HHPOPMALMOHHBIC
TEXHOJIOTHH B Kypce anreOphl, CyepKOMITb-

OPHUEHTUPOBOYHBIHN

TEKYLIUI

5.2.1 |OmnopHbIi

KOHCIICKT

KOTHUTHUBHBIA

TEKYLIUI

5.2.1 |OmnopHbIi

KOHCIICKT

HpaKCHOHOFquCKHﬁ

MIPOMEXKYTOUHBII

5.2.2 |IIpoextHOE

3aJaHuc




FOTEPHBIC TEXHOJOTHH B MATEMATHKE U Ma-
TEMaTHIECKOM 00pa30BaHUH, CHCTEMBI KOM-
TBIOTEPHOHN anTreOphl B TEOPHUU TPYII, CO3-
JaHWE MHTEPAKTUBHOTO y4eOHOTO BUIECO,
KOMIIBIOTEPHOE TEOMETPHUIECKOE MOJICITHPO-
BaHHE, KOMITBIOTEPHBIE METOABI THATHOCTHKI
MaTeMaTHYECKUX 3HAHWH, TEXHOIOTUH TIPO-
BEJICHUS IMCTAHIIMOHHBIX 3aHATUH, CO3IaHHE
MHTEPAKTHBHOTO Y4€OHOTO BHJIEO, ITOJITr0-
TOBKa K cJjaye U cJjaya rocy1apCTBEHHOTO
9K3aMEHa, MOJIrOTOBKA K 3allIUTE U 3allIUTa
BBIITYCKHON KBATA()UKAITMOHHOW PabOTHI

pednexcuBHO-
OIICHOYHBIH

HUTOTOBBIN

5.1.1

DK3aMeH

OIIK-1

HayuHo-uccieoBaTensCKuii ceMuHap, Aemo-
BOW MHOCTPAHHBIN SI3BbIK, KOMITBIOTEPHbIE
MeToibl perenns 3anad OI'D u EI'D, crarn-
CTUYECKHE METOABI B IIEJarOr4ECKHX HC-
CIIeJOBaHUAX, HHPOPMALMOHHBIE TEXHOJIO-
T'HH B Kypce aJreOpbl, CHCTEMBI KOMITBIOTEP-
HOI1 anreOphl B TEOPHHU IPYIII, KOMIIBIOTEP-
HOE TeOMETPUYECKOe MOJICTMPOBAHHE, KOM-
MBIOTEPHBIC METOABI IMATrHOCTHKH MaTeMa-
THUYECKUX 3HAHWH, TEXHOJIOTUH IPOBEACHHS
JMCTaHIMOHHBIX 3aHATHH, CO3/JaHNE WHTe-
PaKkTHBHOTO y4eOHOTO BHJEO, IPAKTHKA T10
HOJIY4SHHIO TPO(PECCHOHANBHBIX YMEHUH 1
OIIBITA MPO(EeCCHOHATEHO AEATEIBEHOCTH,
Hay4YHO-IIearornyeckas IpaKkTHKa, HayqHO-
HCCIIeIOBATeNIBCKAs IPAKTHKA, HAyYHO-
HCClleIoBaTeNbCKask paboTa, MOATOTOBKA K
clladye ¥ cj1ada rocylapCTBEHHOTO SK3aMeHa,
HOATOTOBKA K 3aII[UTE U 3aIlUTa BBITYCKHOH
KBIM(HUKAIMOHHOH PabOTHI

OpPUEHTUPOBOYHBII

TeKyIuil

5.2.1

OnopHslit
KOHCHEKT

KOTHUTHUBHBIA

TeKyIuil

5.2.1

OnopHslit
KOHCIICKT

MPaKCUOJIOTHYECKU I

IIPOMEXKYTOUHBII

522

IIpoekTHOE
3aaHne

pedIeKCUBHO-
OIICHOYHBIH

HUTOTOBBIN

5.1.1

DK3aMeH

IK-3

MeTo10510THS U METO/IBI HAYYHOTO UCCIIE0-
BaHMs (Ka4eCTBEHHBIE U KOJINYECTBEHHbIC
METO/Ibl), HAYYHO-HCCIIEI0BATELCKUI CEMH-
Hap, HAyYHO-TIearOrNYECKUii CeMUHap, TICU-
XOJIOTHSI Y TIeIaroTuKa MpoQuiIbHOTO U MPO-
(eccnonanbHOro 00pa3zoBaHus, HHPOPMaIH-
OHHbIE TEXHOJIOTHUH B IIKOJHHOM Kypce all-
reOpbl ¥ HAYall MaTaHaIu3a, THPOPMAITHOH-
HbIE TEXHOJIOTHH B IIKOJBHOM KypCe IreoMeT-
pHH, CUCTEMBI KOMITBIOTEPHO#! anreOpsl B
TEOPUH IPYIII, KOMIIBIOTEPHOE T'eOMEeTpHYEe-
CKOE€ MOJICIMPOBaHNE, KOMIIBIOTEPHBIE METO-
JIbl TUarHOCTUKU MaTeMaTHYeCKUX 3HaHUMH,
TEXHOJIOTHH POBEAEHUS AUCTAHIIMOHHBIX
3aHSATHH, CO3JaHNEe HHTEPAKTUBHOTO y4eOHO-
T'O BHJICO, IPAKTHKA 110 MOJIy4YeHHIo npodec-
CHOHAJILHBIX YMEHHH U OIIBITa MPOdeccHo-
HaJIbHOM JESATEIBHOCTH, HAy4HO-
MeJaroruyeckas npakTuka, Hay4aHo-
uccieoBareNnbekas padoTa, MOArOTOBKA K
c/laue | cJlaua rocyJapCTBEHHOTO IK3aMeHa,
MOJTOTOBKA K 3aIUTE U 3aIKTa BBITYCKHOM
KBTN()UKAITMOHHOM PabOTHI

OpPUEHTUPOBOYHBII

TeKyIuil

5.2.1

OnopHslit
KOHCIEKT

KOTHUTHUBHBIA

TeKyIUil

5.2.1

OnopHsIit
KOHCHEKT

npaKcnonoquecxnﬁ

MIPOMEXKYTOUHBII

522

IIpoexTHOE
3aJaHue

pednexcuBHO-
OILICHOYHBIH

HWTOTOBBIN

5.1.1

DK3aMeH

IK-5

HayuHno-uccnenoBarensckuii ceMuHap, cTa-
TUCTUYECKHE METO/bI B IIeIarOTHYECKUX UC-
ClIeZIOBaHUSX, HH)OPMAIIMOHHBIE TEXHOJIO-
THH B Kypce anreOpbl, CHCTEMBI KOMITBIOTEP-
HOW anreOphl B TCOPHUHU TPYIII, KOMIIBIOTEP-
HOE TEOMETPUUECKOE MOJIEIUPOBAHUE, KOM-

OPHUEHTUPOBOYHBIHN

TEeKYIIHN

5.2.1

OrnopHbIit
KOHCIICKT

KOTHUTHUBHBIA

TeKyIuil

5.2.1

OnopHslit
KOHCIEKT

npaKcnonoquecxnﬁ

MIPOMEXKYTOUHBII

522

IIpoexTHOE

3aJaHuc




NbIOTEPHBIE METO/BI IMArHOCTHKH MaTeMa-
THYECKUX 3HAHUH, TEXHOJIOT U NPOBEICHU
JHMCTAaHIMOHHBIX 3aHATHH, CO3laHNE UHTE-
PAaKTHBHOTO y4eOHOTO BUJICO, IPAKTUKA IO
HOJIy4EHHIO TPO(eCCHOHANBHBIX YMEHHH U
OIIBITA MPO(ECCHOHATEHO AeATEIBEHOCTH,
Hay4YHO-IIearornyeckas IpaKkTHKa, HayqHO-
uccieoBaTeNbeKas padoTa, IpeINIIOMHas
NpaKTHKa, MOATOTOBKA K cadye u caada ro-
CYAapCTBEHHOTO 9K3aMeHa, ITOJIr0TOBKA K
3alIMTE U 3alUTa BBITYCKHOW KBaTU(HKAIH-
OHHOH pabOTHI

pedIeKCUBHO-
OILICHOYHBIH

HUTOTOBBIN

5.1.1

DK3aMeH

ITK-6

HayuHo-ucciienoBaTebCKuii ceMuHap, KOM-
IBIOTEpHBIE METOJIbI petleHus 3aa1a4 OI'D u
EI'D, craTncTHYeCcKHE METOIBI B IIEAAIOTH-
YECKHX MCCIEOBAHUAX, HAYTHO-
Me1arOTUIECKUI CeMUHAp, TICHXOJIOTHS 1
negaroruka npoduisHOTO M Ipodeccro-
HaJIbHOTO 00pa3oBaHus, HHYOPMAIIMOHHBIC
TEXHOJIOTHH B Kypce ajureOpbl, CHCTEMBI
KOMITBIOTEPHOH ajreOpsl B TEOPUH IPYII,
KOMITBIOTEPHOE T€OMETPHIECKOE MOJIETIHPO-
BaHME, KOMITBIOTEPHBIE METO/IbI TUarHOCTUKH
MaTeMaTHYeCKUX 3HAHUH, TEXHOJIOTHH IIPO-
BEJ/ICHHSI IMCTAHIIMOHHBIX 3aHSTHH, CO31aHIe
WHTEPAKTHBHOTO YIeOHOTO BHJICO, IPAKTHKA
TI0 TIOJYYIECHHUIO TPO(PECCHOHATBHBIX YMEHHN
W OIBITa IPO(ECCHOHATTFHOHN e TSIFHOCTH,
HAyYHO-TIEaroruuecKasi MpaKTHKa, HayIHO-
HCCIIeIoBaTeIbCKast MPAKTHKA, HAYIHO-
ucclefoBaTenbckas paboTa, MpeaauIIoMHas
NPaKTHKa, MOJIrOTOBKA K C/lade U c/1a4a ro-
CYAapCTBEHHOTO 9K3aMEHa, ITOJIr0TOBKA K
3aIUTE U 3aIUTa BEIMTYCKHON KBATH(UKAIU-
OHHOH paboTHI

OpPUEHTUPOBOYHBII

TeKyIuil

5.2.1

OnopHslit
KOHCHEKT

KOTHUTHUBHBIA

TeKyIuil

5.2.1

OnopHslit
KOHCIICKT

MPaKCUOJIOTHYECKU I

MIPOMEKYTOUHBIN

522

IIpoekTHOE
3aaHne

pedIIeKCUBHO-
OIICHOYHBIH

HUTOTOBBIN

5.1.1

DK3aMeH

3.1. CDOH,Z[BI OLOCHOYHBIX CPCACTB BKIIOYAIOT: BOIIPOCHI K 3K3aMCHY.

3.2. OueHo4HbIE CpeaCTBA

3.2.1. OuenouHoe cpeacTBo 5.1.1. — BOIPOCHI K SK3aMEHY.

3. ®OoH/ OLIEHOYHBIX CPECTB ISl MIPOMEKYTOYHOI U UTOTOBOM aTTeCTANUN

Kputepun onieHuBaHuUs 110 OIIEHOYHOMY CpelicTBY S.1.1. - BOIIPOCHI K 3K3aMEHY

[IponBUHYTHIN YPOBEHB
c(OpPMHUPOBAHHOCTH KOMIIE-

bazogsrii ypoBeHs cop-
MHUPOBAHHOCTH KOMIIC-

IToporoBblii ypoBEHb
c(hOpPMHUPOBAHHOCTH KOM-

dopmMupyembie TEHIIUH TEeHITUU TIETCHIIUH
KOMITCTCHITHT (87 - 100 6amoB) (73 - 86 6amnoB) (60 - 72 GamnoB)*
OTJINYHO/3a4TEHO XOPOIIIO/3a4TEHO YOBJIETBOPUTEITHHO

/3a4TEHO

OK-1. OO0yuaromuiAcst: OO0yuarommmiics: OO6yuarommuiicst:

OK-3. - 3HAET METOMLI, CIIOCOOLI M | - BJIAJEET IIOHATHIMHU B - BlIaJiIcET OCHOBHLIMH

OK-5. MIPUEMBI IeITEIILHOCTH, He- | cdepe KOMIETEHIINH, TIOHSATHSMH B chepe KOM-

OIIK-1. 00XOIUMBIC JJIs PEIICHUS - 3HA€T METO/BI, CIIOCOOBI | IIECTCHIINH;

T1IK-3. WHHOBAIIMOHHBIX 3a/7a4 B Y TIPUEMBI JICSITEIBHOCTH | - 3HAET OCHOBHBIE METO-




IIK-5.
I1K-6.

chepe KOMIETEHITNH;

- YM€EeT HaxOUTh Helao-
JIOHHBIE PEIIeHUs 3a/1a4 BbI-
COKOT'O YPOBHSI CJIOXKHOCTH
B c(hepe KOMITETEHIINH B yC-
JIOBUSIX HECTAHIAPTHOM CH-
Tyaluy;

- IOHUMAET BAXXHOCTH I10-
HCKa HEeIIa0JIOHHBIX U 3(-
(EeKTUBHBIX PELICHUN 3a1a4
B c(pepe KOMITETEHIINH B yC-
JIOBUSIX HECTAHJIAPTHOM CH-
Tyaluu JIsl yCIEIIHOCTH B
KU3HU U Oyaymieid mpodec-
CHH.

B c(hepe KOMITETeHIINH;

- yM€eT HaxOUTh -
(heKTUBHBIE peIIEeHUS 3a-
Jla4d CPETHEro yPOBHS
CJIIOKHOCTH B cdepe
KOMTIETCHIINH;

- TOHUMAET BaXHOCTh
noucka 3 PeKTUBHBIX
penieHui 3aaad B chepe
KOMTIETSHITHH TSI YC-
MENTHOCTH B JKM3HU U Oy-
Iymiei mpogeccum.

JTbI, CITOCOOBI ¥ TIPUEMBI
JeSTeNbHOCTH B chepe
KOMIIETEHITUH;

- YMGGT HaXOIUTh peme-
HYSI OCHOBHBIX 3a1ay Oa-
30BOTO YPOBHSI CIIOKHO-
CTH B chepe KOMITETEH-
LY [IPU HAJTMYNU 3a1aH-
HBIX TUTIOBBIX YCIIOBHIA;

- IIOHUMAET HEOOXOMH-
MOCTb MOKMCKA PEIICHUI
OCHOBHBIX 3aj1a4 B chepe
KOMIIETEHIINH JJIsI CBOEU
Oymaymuieit npodeccuo-
HaJILHOU JIEITEILHOCTH.

*Menee 60 0aI0B — KOMIETCHIUA He cQOPMHUPOBaHa

3.2.3. OueHouHoe cpeacTBo 5.1.2 — mMpoEKTHOE 3a1aHue

Kpurepuu orieHHBaHUs MO0 OLIEHOYHOMY CPEACTBY S5.1.2 — mpoeKTHOE 3aaHue

4. @®oHI OLIEHOYHBIX CPECTR JJIsl TEKYIero KOHTPOJISI yCIeBAeMOCTH

4.1. CDOH,Z[I)I OLICHOYHBIX CpCACTB BKIIIOYAIOT: OHOpHBIﬁ KOHCIICKT M IIPOCKTHOC 3aaa-

HHC.

4.2 Kputepuu oleHUBaHUS

4.2.1. Ouenouynoe cpeacTBO 5.2.1. — ONOPHBII KOHCIEKT.

Kpurepuu onieHMBaHuUs 10 OLEHOYHOMY CPeACTBY 5.2.1. — OMOPHBIA KOHCIIEKT.

[IponBUHYTHIN YPOBEHD
c(hOpPMUPOBAHHOCTH KOM-

bazoBsrit ypoBeHb chop-
MHPOBAHHOCTH KOMIIC-

[ToporoBblii ypoBEHb
c(hOpMUPOBAHHOCTH KOM-

dopmupyembie MeTEHINH TEHIIUU NEeTeHIINH

KOMITCTCHITHT (87 - 100 6ammoB) (73 - 86 6amioB) (60 - 72 GamnoB)*
OTJINYHO/3a4TEHO XOPOIII0/3a4TEHO YIOBJIETBOPUTEIHHO

/3a4TEHO

OK-1. OO0yuaromuiAcst: OOGyuarommmiics: OO6yuarommuiicst:

OK-3. - JIOCTaTOYHO MOJIHO - B mpenenax 70-90% on- | - HE TOCTATOYHO MOJHO

OK-5. (>90%) ompenensier 00beM | penenser o0beM H3na- (<70%) ompenensier 00beM

OIIK-1. M3J1araéMoro Marepuania, raéMoro mMarepuana, uc- | U3JlaraéMoro mMarepuasnia,

[TK-3. KCMOJIB3YEMOTO JJIsl OTIOpP- | MOJIB3yEeMOro JJIsl OTOp- HCTOJIB3YEMOTO ISl OTIOp-

[K-5. HOTO KOHCIIEKTA, HOT'O KOHCIIEKTA; HOTO KOHCIICKTA,

[TK-6. - JIOTUYECKH TTPABUIIBHO - JIOTUYECKU TTPABUIILHO - JIOTUYECKH TTPABUIIBHO

pazzensieT TEOPETUYECKUN

pasgenseT TeopeTude-

paszensieT TEOPETUYECKUM




Marepuai Ha OJIOKH;

- B Ka)KIIOM OJIOKE BBIZE-
JIIET BCE OCHOBHBIE OITpe-
JICJICHUS Y TC3HCHI,

- OYEHb KpEaTUBHO (HE
11abJI0HHO) MTOAXOIUT K
OTPaKCHHIO TEOpETHYC-
CKHMX CBEICHUM B BUJIC
OIIOPHBIX CUTHAJIOB;

- IOTUYECKH BEpHO 000-
3HAYaET BCE B3aMMOCBSI3H
MEXy ONOPHBIMH CUTHA-
JIaMH BHYTPH KaKJIOTO
0JI0Ka;

- IOTUYECKH MPABUIHHO U
JIOCTATOYHO MOJIHO 000-
3HaYaeT B3aUMOCBSI3b Me-
KTy BCeMH OJIOKaMH Teo-
PETHYECKOro MaTepuaa.

CKUI MaTepHall Ha OC-
HOBHBIE OJIOKH;

- B KQ)X0M OJIOKE BBIJIE-
JISIET OCHOBHBIE OTIpeJie-
JICHUS ¥ TC3HCHI,

- IOCTaTOYHO KPEaTUBHO
MOAXOAUT K OTPAKEHUIO
TEOPETUYECKUX CBEICHHI
B BHJIC ONIOPHBIX CUTHA-
JIOB,;

- IOTUYECKH BEPHO 000-
3HaYaeT B3aMMOCBS3HU
MEXIy ONTOPHBIMU CHUTHA-
JaMH BHYTPH KaXKJIOTO
0710Ka;

- IOTUYECKH MPABUIHHO
0003HayYaeT B3aMMOCBSI3b
MEXIy OJIOKaMH Teope-
TUYECKOTO MaTepuaa.

Marepuai Ha OJIOKH;

- B Ka)KIOM OJIOKE BBIZE-
JISIET HE BCE OCHOBHEBIE OII-
peneneHus U Te3MUCHI;

- ra0JIOHHO ITOAXOIUT K
OTPaKCHUIO TeOpeTHYe-
CKUX CBEICHUU B BUJE
OTIOPHBIX CUTHAJIOB;

- JIOTHYECKHU BEPHO 000-
3HAYaeT HEKOTOPhIC B3au-
MOCBSI3U MEXTYy OTIOPHBI-
MU CUTHAJIaMH BHYTPH
Ka)KJIoro 0JI0Ka;

- IOTUYECKH MPABUIHHO U
HE JOCTATOYHO ITOJIHO
0003Ha4YaeT B3aUMOCBS3hb
MEXy 0JIOKaMU TEOPETH-
YEeCKOro MaTepuarna.

*Menee 60 0aI0B — KOMIETCHIUA He cQOPMHUPOBaHa

4.2.2. OueHo4Hoe cpenicTBO 5.2.2. - MPOEKTHOE 3a/laHue.

Kpurepuu otieHHBaHUs MO0 OLIEHOYHOMY CPEICTBY 5.2.2. — MPOEKTHOE 3aJlaHue

Kputepuu onenvuBanust KonnyecTBo 6amios
(BKJIQ B PEUTHHT)
OO0O0CHOBAHHOCTH IIEJIM U 33]1a4 MPOEKTa 2
[IpaBUIBHOCTH MIPEACTABICHHOTO MPEIMETHOTO COJIep KaHuUs 2
Ornucanue NpakTUUECKOW peann3aluy pe3yibTaToB MPOEKTa 2
OpUruHaJIBHOCTB NPOEKTA 2
[Ipe3enTanus pe3yabTaToB MPOEKTa 2
MaxkcuManbHbIN 6ast 10

*Menee 60 6a10B — KOMIIETEHIXS HE CHOPMHUPOBaHA

5. OneHo4HbIe cpeaACcTBa AJIA UTOTOBOM U IPOMEKYTOYHOM aTTeCTAlMU

5.1.1. Bonipochl K 3k3aMeHy 0 JUCHHUIJIMHE

«I[I/[CerTHaﬂ MaTEeMaTHKa U I/IH(l)OpMaHI/IOHH])Ie TEXHOJOInm»

1. PexkyppeHTHbIE COOTHOWIEHHUS. 3agadyd, IPUBOAUMBIE K PEKYPPEHTHBIM

COOTHOIIICHHSIM. B0o3BpaTHbIE MOCIeA0BaTeIbBHOCTH B KOMITbIOTEpHOU cpeae GeoGebra.
3amaun,

2. PexkyppeHTHbIE COOTHOILUEHUSI. IIPUBOJMMBIE K PEKYPPEHTHBIM

COOTHOIICHUAM. B03BpaTHBIC IHoCJacaoBaTCIbHOCTHU B KOMHBIOTepHOﬁ cpeac Maple.



3. Pemienne JnMHEHHBIX PEKYpPPEHTHBIX COOTHOmeHWM k-ro mopsaka B
koMmmbroTepHOl cpene GeoGebra.

4. Pemenue JMHEHHBIX PEKYPPEHTHBIX CoOOTHoweHW k-ro mopsaka B
KOMIThIOTEPHOU cpene Maple.

5. Cymmsbl, GOpMBI 3allUCU CyMM, 3aKOHBI IpeoOpazoBaHusi cyMM. Mcuucnenue
KOHEYHBIX CyMM B KoMIIbloTEpHOM cpene GeoGebra.

6. Cymwmbl, (OpMBI 3alUCH CyMM, 3aKOHBI IpeoOpazoBaHusi cyMM. Mcuucienue
KOHEYHBIX CYMM B KOMIIBIOTEPHOM cpene Maple.

7. T'padsl, oprpadsl, ncesnorpadsl, mynbTurpadsl. OCHOBHBIEC JIEMEHTHI Tpada
U ero BHYTpeHHSs cTpykrypa. CrocoObl 3agaHus W TMpeacTaBieHus rpadoB B
koMmbioTepHol cpene GeoGebra.

8. I'padsl, oprpadsl, ncesnorpadsl, MmynsTurpadsl. OCHOBHBIE JIEMEHTHI Tpada
U €ro BHYTpEeHHss cTpykTrypa. CrnocoObl 3amaHus M NpeAacTaBieHUs TrpadoB B
KOMITbIOTEpHOU cpenie Maple.

9. Harpyxennsie rpadsl. [lomck MHUHUMaNIbHBIX MapuUIpyTOB B Trpadax B
KoMmbioTepHol cpene GeoGebra.

10. Harpyxxennsie rpadsl. [louck MHUHUManIbHBIX MapuIpyToB B Trpadax B
KOMITBIOTEpHOU cpenie Maple.

11. lepeBbsi. CBoiicTBa JepeBbEB. XapakTepusaluoHHas Teopema. OCTOBHOE
nepeBo. [lonck MUHUMAIBHOTO OCTOBHOTO JIepeBa B KoMIIbIoTepHOil cpene GeoGebra.

12. JlepeBbsi. CBoiicTBa J€peBhEB. XapakTepusalumoHHas Teopema. OCTOBHOE
nepeBo. [lonck MUHUMaIBHOTO OCTOBHOTO JIepeBa B KOMIIBIOTEPHOI! cpeae Maple.

13. DiinepoBel W TaMHUIBTOHOBBI Tpadbl W MUKIBL. MeTonbl BBIICICHUS
raMUJIBTOHOBBIX LIMKJIOB B rpade ¢ MOMOIIbI0 KOMIIbIoTepHOU cpenibl GeoGebra.

14. DiinepoBel W TaMUIBTOHOBBI Tpadbl W MUKIBL. MeTonbl BBIICICHUS
raMHJIBTOHOBBIX LIMKJIOB B rpade ¢ MOMOIIBI0 KOMIIBIOTEpHOU cpenibl Maple.

15. Ilnockue u mianapuelie rpadpl. ['panu miockoro rpada. Ilpumepsl ykmaaku

rpadoB ¢ MOMOIIBIO KOMITbIOTEpHO cpenbl GeoGebra.



16. Ilnockue n mnanapusie rpadel. 'panu mnockoro rpada. Ilpumeps! ykiagku
rpadoB ¢ MOMOIIHIO KOMITBIOTEPHOU cpembl Maple.

17. IlpaBunbpHas packpacka BeplidH Tpada. XpomaTudyeckoe 4vucio. ['umnoresa
YETBIPEX KPacoK. AJITOPUTM IIOCIENOBATEIBbHON pacKpacku. IIpumepsl npaBUIBHOU
packpacku BepiuH rpaga B komnbroTepHoil cpeae GeoGebra.

18. IlpaBusibHast packpacka BepuiuH rpada. Xpomatuueckoe uucno. ['mmoresa
YEeThIpEX KpPacoK. AJTOPUTM IOCJIENI0BAaTEIbHON packpacku. [IpuMepsl npaBHIIBHON

packpacku BepIlMH rpada B KOMIbIOTEpHO cpene Maple.

5.2. OneHO4YHbIE CPEICTBA I TEKYIIEro KOHTPOJIS YCIIeBAeMOCTH

5.2.1. OnopHble KOHCHEKTHI MO ANUCIUIIHHE
«/luckpeTrHasi MaTeMaTHKAa U HHpOPMALMOHHBIE TEXHOJIOTHN
PanmonansHas u 3¢ dexTuBHas nepepadoTka yueOHOTO MaTepualia BBIOJHAETCS
3a CYET BBIWICHEHUS B €r0 COAEPKAHUU CMBICIOBBIX €IUHUL, CBEPThIBAHUS UX U IIEpE-
BOJIa Ha 0Opa3HbIi SI3bIK B CUMBOJIMUYECKON min rpaduueckoit popme. Cpenu paziny-
HBIX BUJIOB IpaUuecKoro MoJEeIUpoBaHus yueOHON MH(OpMaLUU, BBIACISIOT— 0nop-
Hblll KOHCNEeKm — KaK CUCTEMY ONOPHBIX CUTHAJIOB B BHJE KPATKOI'O YCIOBHOTO KOH-
criekta (B.®. IllaTtanos).
Memoouka nocmpoenus OnOPHuIX KOHCNEKMOS:
— ONpenenuTh OOBEM H3JIAraéMOro MaTepuana, HCIOJIb3YEMOIO [JIsi OMOPHOTO
KOHCIIEKTA;
— pa3lenuTh 3TOT MaTepual Ha OCHOBHBIE OJIOKH;
— BBIICJIUTH B HUX OCHOBHBIE ONPEIECICHUS U TE3UCHI;
- MpPOAYMATh OTPAXKEHUE OTUX OINPEACICHUNM WIM TMOHATUM B BHUJIE OIOPHBIX
CUTHAJIOB;
— BHECTHU UX B cXeMmy 0JIOKa;
— 0003HaYUTh B3aUMOCBSI3H MEX]ly OMIOPHBIMU CUTHAJIAMHU BHYTPU KaXKJI0TO OJIOKa;

— 0003HaUMTh B3aUMOCBSI3b MEXKIY BCEMHU OJIOKaMU TEOPETHUECKOTO MaTepUaa;



— BBIHECTH YCJIOBHbIE 0003HAUCHUS 3a MPeieIbl OTIOPHOTO KOHCIIEKTA.
Moayas 1. KomOnHaTopuka
OnopHbiii KOHCNIEKT 1 «OCHOBHBIE MOHATHS KOMOMHATOPUKHA U BO3MOKHOCTH
X KOMIILIOTEPHOT0 MOJIeJTUPOBAHNUS U MPEACTABJICHUSD)
CocTaBUTh ONMOPHBINA KOHCHEKT MO TeMe « OCHOBHBIE MOHATUS KOMOMHATOPUKHU U
BO3MOXXHOCTH MX KOMIIBIOTEPHOI'O MOZCIIMPOBAHUS U IIPEICTABICHUS.
Dopma npedcmasnenus pe3yIbmamos blNOJIHEHUs. 3a0aHUs; MAKET OIOPHOIO KOH-
CIIEKTa U €ro MPE3CHTaLHs.
Mopyasb 2. Teopusi rpagos
OmnopHbIil KOHCHEKT 2. «OCHOBHBIE NOHATHA TEOPUHU IPadoB U BO3MOKHOCTH
X KOMIILIOTEPHOI'0 MOJEJHPOBAHNUSA U NPEACTABJICHUD)
CocTaBUTHh OMOPHBIM KOHCIEKT M0 TeMe «OCHOBHBIE MOHATUS TEOPUH TpadoB U
BO3MOXHOCTH MX KOMITBIOTEPHOI'O MOZACIIMPOBAHUS U IIPEICTABICHUS.
Dopma npedcmasnenus pe3yrbmamos 6bINOJIHEHUS 3a0aHUs; MAKET OIIOPHOTO KOH-

CIICKTA M €T0 MMPC3CHTAUA.

5.2.2. IIpoekTHbBIE 3aJaHUS 110 TUCIUTIIHHE
«JluckpeTrHasi MaTeMaTHKAa U MH(POPMAIIHOHHBIE TEXHOJIOT UM
Moayas 1. KomOunaTopuka
IIpoexTHoe 3a1aHue 1 «JIaGopaTopHbIEe KOMIILIOTEPHBbIE MPAKTUKYMBI 110 pe-
LICHHUIO 321249 KOMOMHATOPHKHN
Pa3zpaboraTh ABa 1a00pATOPHBIX MIPAKTUKYMA IO OJTHOM U3 TEM KOMOMHATOPUKH.
Yactsb 1. [lepBblit 1a00paTOpHBINA MPAKTUKYM pELICHUS] KOMOWHATOPHBIX 3a]a4 B
koMmmbroTepHOH cpene GeoGebra.
Yactp 2. Bropoil 1abopaTopHbIil IPAKTUKYM PEIICHUS KOMOMHATOPHBIX 3a7a4 B
KOMITBIOTEPHOU cpene Maple.
[ToAroTOBUTH Mpe3eHTAIMIO Ja00OPATOPHBIX MPAKTUKYMOB.
Monayas 2. Teopusi rpados
IIpoexkTHOE 3a1aHue 2 «JIaDopaTOpHBbIe KOMIIBIOTEPHBbIE PAKTUKYMBbI 10 pe-

HICHUI0 32124 Teopuu rpagoB»



Pa3pabotats ABa 1a6OpaTOPHBIX MPAKTUKyMa MO OJTHOM U3 TeM TEOpUH rpados.

Yactb 1. [lepBolit 1abopaTOpHBIA NPAKTUKYM pPELIEHUS 33/7a4 Ha S3bIKE TECOPHUH
rpadoB B KomIibroTepHO# cpeae GeoGebra.

Yactb 2. Bropoii 1a0opaTopHbIil MPaKTUKyM peLICHHs 3a7ad Ha SI3bIKE TEOPHUH
rpadoB B KOMIIbIOTEPHOU cpene Maple.

[ToAroTOBUTH Mpe3eHTAIMIO JA00OPATOPHBIX MPAKTUKYMOB.



JIMCT BHEeCeHUs U3MEHEeHU I

JlomonHeHusT 1 W3MEHEHUs B paboueil mporpamme aucuumiiuHel Ha 2018-2019
y4eOHBII IO

B pabouyto nmporpammy IUCHUILTAHBI BHOCSITCS CIEIYIOUIUE U3MEHECHHUS:

I. Ha tutynsHoM muctre PIIJ]T m DPOC wu3MeHEHO Ha3BaHUE BEIOMCTBEHHOM
MPUHAISKHOCTH «MUHUCTEPCTBO HAYKHM W BBICHIET0 OOpa3oBaHUsS» HAa OCHOBAHUM

npukaza «O BHecenuu uzmeHeHuit B cBeneHus o KITIY um. B.IL. AcrtadweBa» ot
15.07.2018 Ne 457 (m).

2. Ha turynsnom mmcte PIIJ] u ®OC usmeneHo Ha3Banue kadenpsl paspaboTunka
«Kadenpa MareMaTnku U METOIUKH OOYYEHHUS MATEMAaTHKE» HAa OCHOBAHWU PEIICHUS
Yuenoro coera KITIY wum. B.II. AcrapbeBa «O peopraHuzanuu CTPYKTYPHBIX
noapasaeneHui yausepcutera» ot 01.06.2018.

Pabouas nporpamma nepecMoTpeHa 1 000peHa Ha 3aceIaHnu Kadeapbl MaTEMATUKU U
METOJUKN 00y4EHUsI MaTEMaTHKE
potokoa Ne 1 ot « 05 » centsaops 2018 r.

3aBeyrommii kKadeapon Q// Z/{u@ JL.B. llIkepuna

OnobpeHo HayYHO-METOIUYECKUM COBETOM
NM®U KT'TTY um. B.I1. AcradpeBa
«12» centsa6ps 2018 r. IIpoToxomn Ne 1

UHCTATYT
MATEMATWKY,

[Ipencenarens SUIAKA U

. MHOOPMATUKM
\g C.B. boprHOBCKHI
N *




JIMcT BHEeCeHUud U3MEHEeHU

JlonoyiHeHUST U U3MEHEHUs B pabouelt nporpamme auctuiuinabl Ha 2019/2020 y4ae6-
HBIN TOM:

B pa60t1y}0 nporpaMmy OUCHUIIJIMHBI BHOCATCA CIICAYIOINNC N3MCHCHUA !

1. Cnoucok auTepatypbl OOHOBJIEH YYEOHBIMU M Y4EOHO-METOAMYECKUMU HU3AaHUS-
MU, 3JIEKTPOHHBIMH 00pa30BaTEIbHBIMU pecypcaMu; OOHOBJIEH MEpPEeueHb COBpe-
MEHHBIX MPOQPECCHOHANIBHBIX 0a3 JMaHHBIX W HH(OPMAIMOHHBIX CHPABOYHBIX
CUCTEM.

Pabouas nporpamma nepecMoTpeHa U 0100peHa Ha 3acefjaHnuu KadeIpbl MaTEeMaTHUKH
Y METOJMKU OOYYCHHS MAaTEMATHKE

npoTokos Ne 7 ot «08» mast 2019 r.

3aBemyrommii kKadeapon Q// 74{'“2@ JL.B. llIkepuna
Ono6peno HMCC(H)
UHCTATYT
MATEMATUKM,
MHCTUTYTa MaTeMaTUKH, (PU3UKU ¥ UHDOPMATUKH OUBAKNA U

MHOOPMATUKH

npotokon Ne 8, 16 mas 2019 1.

IIpencenarens \gg‘ C.B. boptHOBCKU



4. YyeOHbBIE pecypchl
4.1. Kapra 1utepatypHoro odecrneyeHusi JTHCIMIIAHBI
«IACKPETHAA MATEMATUKA U UTH®OOPMAIIMOHHBIE TEXHOJOI'UN»
HanpasjieHue moarotoBku 44.04.01 IMemaroruueckoe oopazoBanue (YPOBEHb MarCTPATYPhI),
HarnpaBJIeHHOCTb (TIpo(nITb) 00pazoBaTeNlbHOU MporpaMMbl HGOpMAIIMOHHBIE U CYTIEPKOMITBIOTEPHBIC TEXHOJIIOTHH B MATEMAaTHIeCKOM 00pa30BaHUH
(3ao4nas popma o0ydeHus)

No Mecto xpanenus/ Kon-Bo 3x3eMIuisipoB/ Touex
HaunmenoBanue N
n/n AJIEKTPOHHBIN aJIpec J0CTyna
Oobs3aTesibHAs JIUTEpaTypa
1 |Pyukuii, Anexceit Hukonaesnu. /luckpernast marematuka [ Tekcr] : Hayunas 6ubanorexa KI'TIY um. B.IL. Ac- 76

yue6. mocodbue / A.H. Pymkwuii. - Kpacnosipck : PUO KI'TIY, 2004. -
164 c. -

TadpeBa

KeiiB, M. A. [luckpeTHast MaTemMaTHKa JUIsl OyAyIIero yYuTels MaTe-
MaTUKHU [ DIEKTpOHHBIN pecypce] : yuebHoe mocodue / M. A. Keiis;
Kpacnosip. roc. nea. ya-t um. B. I1. AcradneBa. — Kpacnosipck, 2008.
— 67 c. — Pexxum nocryma : http://elib.kspu.ru/document/5567.

OBC KI'TIY um. B.I1. ActadreBa

NunuBuyanbHbIA HEOTpaHU-
YEHHBIN TOCTYII

Pyukwuii, Anexceir Hukonaesuu. Jluckpernas marematuka [Teker] :
yuebHo - Mmeroanyeckoe nocobue. Y. 2. COOpHUK 3a7a4 IO TEOPUU
rpadoB, TECTOBBIE 3aaHuUsl, KOHTPOJIbHAsI pab0oTa, BOIIPOCHI K IK3aMe-
Hy / A.H. Pyuxkuii. - Kpacnosipck : KI'TIY um. B. I1. Acradbesa, 2006.
- 100 c.

Hayunas 6ubnuorexa KI'TIY um. B.I1. Ac-
TadpeBa

86

JonosHuTeBHAS JIUTEPATYpa

Kaazuk, FO.A. Marematuueckuii cnoBaps / FO.A. Kaa3uk. - Mocksa :
®dusmarmut, 2007. - 336 c. - ISBN 978-5-9221-0847-8 ; To xe [Dnek-
TpoHHBII pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=68438

OBC «YHuBepcurerckas Onbimnorexa oH-
JaiH»

NuauBuayansHbIA HEOTpaHU-
YEHHBIN TOCTYT

PemernukoBa, Enena BacunbeBHa JluckpeTHas MaTeMaTuka [ Dek-
TPOHHBIN pecypc] : B 2 4. : yueOHOE MocoOue Jist CTYICHTOB BY30B. Y.
1 / E. B. PemernukoBa ; KemepoBckuii roc. yH-T, HOBOKy3HEIIKUI HH-
T (¢un.). - HoBoky3uernk : HOU KemI'VY, 2018. - 160 c. - bubnuorp.:
c. 146-147. - Pexxum nocryna:
https://icdlib.nspu.ru/view/icdlib/7262/read.php. - Ykas3.: c. 148-159. -
ISBN 978-5-8353-1986-2(u. 1).

MeKXBY30BCKas dIIEKTPOHHAs OUOIMOTEKA

NuauBuayanbHbIA HEOTPaHU-
YEHHBIN TOCTYI

Cynomnaros, C.B. /luckpernas marematuka : yaeobnnk / C.B. Cynon-
natoB, E.B. OBunHHUKOBA. - 4-¢ u3a. - HoBocubupck : HI'TY, 2012. -
278 c. - (YueOnuku HI'TY). - ISBN 978-5-7782-1815-4 ; To xe
[DnexkTpoHHbI pecypc]. - URL:

OBC «YHuBepcurerckas OMOIMOTEKA OH-
JauH»

NunuBuyanbHbIA HEOTpaHU-
YEHHBIN TOCTYII



http://www.standart.edu.ru/

|http://biblioclub.ru/index.php?page=book&id=135675 \ |

NudopmanuoHHbie CIpaBOYHbIEC CHCTEMbI H NPOodeccuoHaIbHbIe 0a3bl JAHHBIX
1 |Hayunas 6ubnuotexa KI'TIY um. B.I1. Acradnena

http://library.kspu.ru/jirbis2/ JIOKaJbHas CEeTh By3a

2 |MexBy30BcKas dneKTpoHHas ounbmuorexa (MOB)

https://icdlib.nspu.ru/ WNHnuBuayansHbIN HEOTpaHH-

YEHHBIN TOCTYII
3 |Elibrary.ru [DnekTpoHHBII pecypc]: 2MeKTpoHHAs OMOTUOTEeYHAs cucTeMa http://elibrary.ru NunuBuayanpHBIA HEOTpaHU-
YEHHBIN TOCTYT
CornacoBaHo:
o C/”
['naBHEI OUOIHOTEKAPH / <27* | ®oprosa A.A.

(TOIKHOCTD CTPYKTYPHOTO TIOIPA3ACIICHU) (moamnuce) (Pamumus 1.0.)



http://library.kspu.ru/jirbis2/
https://icdlib.nspu.ru/
http://elibrary.ru/

4.2. Kapra MmarepuajibHO-TEXHUYECKOI 0a3bl U CHUNINHBI

«AUCKPETHAS MATEMATUKA 1 UHO®OPMAIIUOHHBIE TEXHOJIOI' W »

Hanpasienue noarotoBku 44.04.01 Ilegarornueckoe oOpasoBanue (ypoBeHb MaruCTpaTyphl),
HaIpaBJIeHHOCTH (Mpo L) 00pa30BaTEIHLHON MPOTPAMMBI
WudpopmanoHHbIe U CYyNIEpKOMIBIOTEPHBIE TEXHOJIOTUH B MAaTEMaTHYECKOM 00pa30BaHUH

(3aounast hopma oOyueHus)

Ayauropus

O6GopynoBanue

AJI1 IPOBEACHUS JICKIMOHHBIX 3aHATUM

r. KpacnHosipck,
ya. llepencona, 1.7,

aya. 1-10

[IpoexTop- 11T, UHTEPaKTUBHAS 1OCKA - | IIT, KOMITBIOTED
— 1 wt., yuebnas nocka-1mr, yueoHbIx MecT — 30mIT.
ITO: Windows, Office Standart, Kaspersky Endpoint Se-

curity.

JUTSI IPOBEJICHUS TPAKTUYECKUX 3aHATHH (J1ab0OpaTOpHBIX pabdboT)

r. KpacHosipck,
yi. Ilepencona, 1.7,
ayn. 1-11. YuebHo-
UCCIe1oBaTeNbCcKas

naboparopus «Teopust
U METOJIMKa OOy4EeHHUS

MAaTCMAaTHKE»

Kommnbrorepsi-10mT, MapkepHasi A0cka-1mT. DIeKTpoH-
Has OubnuoTeka JIunkuna- 1mT.
IT1O: Windows, Office Standart, Kaspersky Endpoint Se-

curity.

JUTSL CAMOCTOSITEIFHOM PabOThI

r. KpacHosipck,
yi. Ilepencona, 1.7,
ayn. 1-11. YuebHo-
UCCIe10oBaTeNbCKas

naboparopus «Teopust
U METOJMKa O0yUeHUs

MAaTCMAaTHKE»

Kommnbrorepsi-10mT, MapkepHasi A0cKa-1mT. DIeKTpoH-
Has OubnuoTeka JIunkuna- 1T,
[1O: Windows, Office Standart, Kaspersky Endpoint Se-

curity.
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