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1. Koa n HammeHoBaHMe HanpaBfeHUsa NoAroTOBKMU:

44.03.05 MNMeparornyeckoe obpasoBaHue (C ABYMSA NpoduUIsiMm NOAroTOBKM)

2. Mpodmnu noaroToBKM:

MaTematuka. MHdopmaTmka n nHdopMaunoHHbIe TEXHOOrMN B o6pasoBaHnn
3. KBanudukaumsa BbinyckHuka: 6akanasp

4. dopma oby4yeHuUA: oYHas

5. Kachenpa, oTBevarLwan 3a peanmsaumio QUCLUMNIUHbI: HA4YanbHOIo U
cpeaHenpodeccnoHanbHoro obpasoBaHuns

6. CoctaButenb nporpammsbi: T.I. bbikoBa, kKaHanOAT negarorm4ecknx Hayk, oLEHT

7. PekomeHpgoBaHa: Hay4yHO-meToamMyecknm copetom dunuana (npotokon Ne 1 ot
31.08.2018r.)

8. YuebHbIn rog: 2021-2022 CemecTp: 8



9.llenn n 3apayum y4e6HON ANCLIMNIIUHDI:

Lenbto yuebHOM ancumnnuubl «/36paHHbIe BONPOCH MaTeMaTUKNy ABNAETCS O3HAaKOMIEHNE
C BaXHbIMM MaTeEMaTUYECKMMWU TEopusMn WU MeTogamu, He BOWEAWMMU B OCHOBHbIE
MaTeMaTmyeckne Kypcbl. B pamkax Kypca CTyaeHTbl nony4aroT yrrybneHHble 3HaHWs Mo
KOMOWHaTOpWUKE, Teopun Trpynn, TEOPUM MHOFOMEPHbLIX MPOCTPAHCTB WM HEEeBKNNOOBbLIM
reomeTpusmM. OTO MNOMOXET WM TMOMOXET MM B CTAHOBIIEHMW BbLICOKOM MaTemMaTU4ecKown
KynbTypbl, paclMpUT KPyro3op, B MPaKTU4YECKOM MriaHe BOOPYXWUT HOBbIMW MOLLHbIMU
MeToAaMN peLleHns MaTeMaTUYECKNX, SKOHOMUYECKUX U OPpYrMX 3aday

3agaum y4yebHOM AMCUUNNUHBLI: COOPMUPOBATL Yy CTYAEHTOB 3HAHWS, YMEHUSA, KOMMNETEHLUN
B obnactsax: komMbuHaTopuka, Teopusi rpynn, MHOrOMepHass reoMeTpusl, HeeBKNUOOBbI
NpoCcTpaHCcTBa.

10. Mecto y4yeOHOM pAuCUMNNUHBLI B CTPYKType oOpasoBaTenibHOM NpPOrpamMmbl:
ancumnnuHa «M3bpaHHble Bonpockl MaTeMaTtukuy BxoauT B 6rok b1 «Qucumnnuubl (Mogynu)»
N ABNsieTCS ANCUUNIMHON NO BbIGOPY BapmMaTUBHOM YacTyu obpasoBaTenbHOM NporpamMMbl.

Ana ocBOeHUs  AUCUMNAWHBI  CTYOEHTbl  UCNOMb3YHT  3HaHUS, YMEHUs,  HaBblKK,
CchOpMUpPOBaHHbIE B X04€e M3y4YeHus gucumninunH «Matematuka», «Anrebpa n Teopusa umceny,
«eomeTpua», «Teopus BEPOATHOCTEN N MaTeMaTMyecKkasa CTaTUCTUKAY .

Ycnosua peanusaumm  nporpaMmmbl  AUCUMNNWHBLL  Ons o0y4valowmnxca u3 4ucna vy C
OrpaHNYeHHbIMWN BO3MOXXHOCTSIMU 340POBbA U (UNN) NHBaNMAOB.:

- BblbOp ayguTopumM ONA KOHTaKTHOM paboTbl C npenogasatenemM wnuv gns paboTbl C
obpasoBaTenbHbIMU pecypcamu C Y4€TOM YCOBUIA CBODOAHOrO JOCTYNa npakTukaHta K MecTy
N3yYeHnst ANCUUNIINHDI;

- N3yveHne AUCUUNINHBI C UCNOSb30BaHMEM BO3MOXHOCTEN OAUCTAHLMOHHbBIX TEXHOSOIMN,

- BbIOOp (hOpPM BbIMOMHEHUS 3afaHWUA MO U3YYEHUIO COAEPXKaHUA OUCUMUNAWHBLI U OBNageHuto
KOMMNETEHUMS MW C YYE€TOM WHOMBUAOYaNbHbIX OCOBGEHHOCTEN 340pOBbA M BO3MOXHOCTEN
obyuvatoulerocs;

- BbIOOP CpeacTB, UCMONb3YIOLWKUXCA NPU U3YHEHUN OUCLUNIIUHBLI, OPOpMIEeHNe OUAAKTUYECKUX
mMatepuanoB C Y4Y4€TOM uMHAMBMAOYANbHbIX OCOOEHHOCTEN 340POBbS U  BO3MOXXHOCTEWN
obyuvatoulerocs.

11. MnaHupyemble pe3ynbTaTbl 00y4YeHuss no AucuumnnuHe/moaynio (3HaHuS,
YMEHMUSl, HaBblkM), COOTHECEHHble C nNnaHMpyeMbiMM pe3ynbTaTaMu OCBOEHUSs
obpa3oBaTenbLHOU NporpaMmmbl (KOMMNETEHUUSAMU BbINYCKHUKOB):

KomneTteHuus MnaHupyemble pesynbTaTbl 00y4eHus
Kop HasBaHune
3Haer:
- OCHOBHbIE XapaKTEPUCTMKM €CTECTBEHHOHaYYHOWM KapTUHbI MUpa,
CMOCOBHOCTL NCMONb30BaTh .
MECTO U poJib YeNnoBeka B NpUpoae; OCHOBHbIE CNOCOObI
€CTeCTBEHHOHaYYHbIE U ~ i
mMaTemaTtumyeckon 06paboTkun nHdopmMauuu;
mMaTemaTu4ecKkme 3HaHus
yMmeerT:
OK-3 AnNsi OPUEHTUPOBAHMWSA B
- NPUMEHSITb ECTECTBEHHOHAY4YHbIE U MaTEMaTUYECKNE 3HAHUS B
COBpPEMEHHOM . .
npodeccuoHanbHOM OeATENbHOCTY;
VMHOPMALIMOHHOM
BRnapeer:
npocTpaHcTBe
— OCHOBHbIMW CMOCOBaMN OPUEHTMPOBAHNS] B COBPEMEHHOM
MHGOPMaLIMOHHOM MPOCTPaHCTBE
CcnocobHOCTb yMmeerT:
ucnonb3oBaTtb - NCMONb30BaTb 3HAHME OCHOB Y4eOHOW AMCLUMNINUHEI ANS NepeBoa
BO3MOXHOCTU NMHdOPMaLIMM C eCTECTBEHHOIO A3bIKa Ha A3bIKk COOTBETCTBYHOLLEN
obpasoBarenbHom npeameTHom obnacTn n obparHo;
cpeabl ANnst JOCTMKEHMS - NPUMEHSITb TEOPETUYECKNE 3HAHUSI MO Y4EOHON ANCLIMMNIMHE B
MK-4 FIMYHOCTHBIX, ONMMCaHMKN NPOLIECCOB U SIBNEHWUIA B pa3fnyHbiX 06nacTax 3HaHUS;
mMeTanpeamMeTHbIX U - OCYLLeCTBNATbL MOUCK U OTOOP MHopMaLmMKn, Heobxoaumon ons
NnpeaMeTHbIX pELLUEHNs KOHKPETHON 3agauu;
pe3ynbTaToB 06y4eHus n Bnapgeer:
obecneyeHus ka4yecTBa - cogepxxaTernbHOW MHTEpNpeTauuel 1 agantaunen TeOpeTUYECKNX
y4eBbHO-BOCNUTATENBHOIO 3HaHWI NO NpenogaBaemMbIM NpegmMeTam ansi peLleHns




npoLecca cpeacTsamm
npenoaaBaemMbIxX
y4eOHbIX NpegMeToB

obpasoBaTernbHbIX 3a4ay;

- MaTepuanom y4ebHo ANCUUNINHBI HA YPOBHE, NO3BOMISOLEM
dopmMynMpoBaTh M pellaTtb 3a4ayu, BO3HMKaKLWME B Xoae y4ebHon
[eaTenbLHOCTM Mo npenogaBaemMbiM NpeamMeTam, a Takke B
NpakTU4ecKon AeAaTenbHOCTY, Tpebytowme yrnybneHHbIx
npodeccnoHarnbHbIX 3HaHWUI;

- HaBblkaMn hopmManmsaLnmn TeopeTUHECKUX N NPUKNaOHbIX
npakTU4ecKnx 3agav.

12. O6beM AMcUUNNUHbI B 3a4eTHbIX eanHuuax/yac — 3/108

CDopma I'IpOME)KYTO'-IHOVI aTTecTaummn: 3a4eT C OLIEHKON

13. Buabl y4e6HOM paboThbl

TpynoemMkocTb (4achl)
Bug yuebHon paboTbl Mo cemecTtpam
Bcero 8 cem.
KoHTakTHas pabota, B TOM yucre: 50 50
nekumm 12 12
npakTnyeckme 3aHATuA 38 38
CamocTosiTenbHasa pabota 58 58
dopMa NpoMEXYTOYHOM aTTecTaumm 0 0
(3a4em c oueHkol — 0 yac.)
WToro: 108 108

13.1. CopepxaHue QUCLUUNNMUHbDI

Ne
n/n

HavnmeHoBaHue pasgena
OUCLIMNIIUHBI

CopepxaHve pasgena aucUununHbl

1. NNekuun

1.1

KomburHaTopuka

[MpaBnno cymmbl 1 NpaBuno NPousBedeHUs Ans KOHeYHbIX
MHoOXecTB. MNpuHumn Oupuxne. PasmeLleHns, nepecTaHOBKW.
BuHom HbtoToHa. TpeyronbHuk MNMackans. Pa3bneHne MHOXeCTB.
Yucna CtmpnuHra BToporo poga. Yvucna benna. Yncna
CtupnuHra nepsoro poga. NonuHomMmuansHasa Teopema. Metoabl
B kOMBrHaTOpHOM aHanu3e. MeTog nponssBoasawmnx PyHKUUNA.

1.2

Teopus rpynn

OnpepgeneHune 1 BaxkHenwwme YacTtu rpynnbl. FToMoOMOpdhuU3mMbl.
CsobogHble rpynnbl 1 MHoroobpaswus. Moarpynnel. ToxagecTea
N MHoroobpasmsd. HunbnoTeHTHble rpynnbl, wux obwme
cBowcTBa U npumepbl. KOHEYHbIe HUNBNOTEHTHbIE FPYMNbI.
Paspelunmble rpynnsbi.

1.3

MHoroMepHble NpocTpaHcTBa

MHoromepHble adpPuHHbIE npocTpaHcTea. k-mepHble
NNOCKOCTW. MHoromepHble  e€BKNUOOBbI npocTpaHCcTBa.
KBagpatunuHble dopMbl. KBagpuku (runeprnoBepxHOCTU BTOPOro
nopsigka) B adduHHbIX  npocTpaHcTBax. Keagpuku B
€BKNUAOBbLIX NPOCTPAHCTBAX.

1.4

HeeBknnaosbl reomeTpumn

MNMnep6onunyeckoe npoctpaHcTBo. Moagenb Kanu-KnsinHa
nnockocTtu JlobaveBckoro. MNMoHATHE 0 cdhepuyecKorn reoMeTpun.
MoHsATMe 06 annunTu4eckon reomeTpumn Prumana.

2. lNpaKkTuyeckue 3aHaTua

2.1

KomburHaTopuka

PelweHne komMOWHaTOPHbIX 3agay Ha MpUMEHeHMEe npaBwn
CYMMbl U MpOM3BEOEHNs, a TakkKe WUCnornb3oBaHWe opmMyrn
nogcyerta KonunyecTtsa pasnuyHbIX KOMOMHATOPHbIX
KOH(urypauun. PelieHne 3agay Ha pa3bueHrne MHOXecTBa

2.2

Teopus rpynn

VMiccnegoBaHue CBOMCTB onepaumin Ha MHoxecTBe. NocTpoeHune
NPUMEPOB KOHEYHbIX U OeCcKOHe4YHbIX nonyrpynn/rpynn ¢
3aflaHHbIMX  CBOWCTBaMW. YCTaHOBMNEHWe roMoMopu3MoB U
nsomopcmsamoB rpynn. YcTaHoOBreHWe noAarpynn 3agaHHoro
nopsiaka.




2.3 MHoromepHble NPoCTpaHCcTBa BbinonHeHne onepauun C BeKTOpaMu B MHOFOMEPHOM
BEKTOPHOM NpoCTpaHCTBe. HaxoxgeHne KoopauHat
MHOTrOMEpPHbIX BEKTOPOB. JInHenHble npeobpasoBaHust
BEKTOPHOI0 NPOCTpPaHCTBa

24 HeeBknngosbl reomeTpummn PeweHne 3agay HaBuraumm Ha cdepe. PelweHne 3agad Ha
NOCTPOEHME C MOMOLLbK OAHOW NNHENKN

13.2. Tembl (pa3genbl) AUCUUNIIUHBI U BUAbI 3aHATUN.

Buabl 3aHATUIN (4acoB)
Ne HanmeHoBaHue TemMbl
CamocTtosATenbHas
n/n (pasgena) oucumnnmHbl Jlekumm | MNpaktndeckne | JlabopaTopHble paBoTa Bcero
1 | KomGuHaTopuka 3 9 0 14 26
2 | Teopwus rpynn 4 9 0 14 27
3 | MHoromepHble NpocTpaHcTBa 2 11 0 14 27
4 | HeeBknngoBbl reoMeTpumn 3 9 0 16 28
3a4yeT C oLEeHKOoN 0
Wroro: 12| 38 | 0 | 58 108

14. MeToan4yeckue ykaszaHusa Ans ody4yaroLWmMXCcA No 0CBOEHUIO AUCLUMNSIUHDbI

Mpuctynas K wu3yyeHuto ydebHOM AUCUMNNUHLI, Npexae Bcero oby4varolmecss OOSTKHbI
03HaKOMUTLCA € y4ebHOM NporpammMmon gucumnnivHbl. BBogHas nekumnsa cogepXxut MHpopmMaumto
00 OCHOBHbIX pasgenax paboyen nporpammbl OUCUMUNIIMHBIL, 3NIEKTPOHHLIM BapuaHT paboden
nporpamMmbl pasmeLléH Ha cante bd BI'Y.

3HaHMEe OCHOBHbIX MOJSIOXKEHW, OTPaXXEHHbIX B paboyen nporpaMmme OUCUUNIIMHBLI, NMOMOXET
oby4alLWmnmMca OpMeHTUPOBaTLCA B M3ydaeMOM Kypce, OCO3HaBaTb MECTO M pofib U3ydaemom
ANCUMNNUHBLI B NOArOTOBKE OyAyLLEero yuymTens HavanbHbIX KNaccoB, CTPOUTbL CBOK paboTy B
COOTBETCTBUM C TpeboBaHNAMM, 3aN0XKEHHLIMU B MpOrpamMme.

OcHOBHbIMM hopMamMKn KOHTAKTHOM paboTbl NO AUCUUNIIMHE SBMSKOTCA NEKUMN U NPaKTUYECKne
3aHATUSA, MNOcCeLleHne KoTopbix 06s3aTenbHO Ans BCeX CTyAeHTOB (Kpome CTyOeHTOB,
oby4aroLmxca No NHAMBMAYanbHOMY NnaHy).

B xo4e NekUMOHHbIX 3aHATUN cneayeT He TOMbKO cnylwaTb uanaraembiii MaTepuar u KpaTko ero
KOHCMEKTUpPOBaTb, HO OYE€Hb BaXHO Yy4yacTBOBATb B aHanvM3e nNpUMEpPOB, npennaraembix
npenogasaTtenieM, B pPacCMOTPEHMU U pelleHuM NpobneMHbIX BOMPOCOB, BbIHOCUMbIX Ha
obcyxaeHne. HeobxoauMo KpUTMYECKM OCMbICIIMBATL NpeanaraemMbid Matepuarn, 3agaBaTb
BOMPOCHl KaK YTOYHSIOWEro XxapakTepa, noMorawlwme ysCHUTb OTAefNbHble u3naraemble
NOSIOXEHNSA, TaK M BOMPOCbI MNPOAYKTMBHOIMO TWUMA, HaMnpaBliEHHbIE HA paclUpeHne u
yrnybneHve cBedeHUW No M3y4yaeMoW Teme, Ha BbIsIBIEHWE HeOOCTaTOYMHO OCBELLEHHbIX
BOMPOCOB, Cnabbix MECT B apryMeHTauum 1 T.10.

B xogoe nogrotoBkM K MpPakTUYECKUM 3aHATUSIM HeobXoaAMMO W3y4uTb B COOTBETCTBUMM C
BOMpocamMun AOnsi NMOBTOPEHUS OCHOBHYK NMTEpaTypy, NPOCMOTPETb U AOMNOSTHUTbL KOHCMNEKTbI
NeKUnn, 03HAKOMUTLCS C JOMNOSTHUTESNTbHON NUTEPaTYPON — 3TO MOMOXET YCBOUTL U 3aKpenuTb
nosly4yeHHble 3HaHUs. Kpome Toro, Anst KaXKgoro npakTUYecKoro 3aHATUS 4atTCs NpakTUYeckme
3afaHuns, KOoTopble Takke HeobXxoAUMO BbIMOMHUTE CaAMOCTOATESIbHO BO BpeMSI MOLrOTOBKU K
3aHATUIO.

Ob64gaszaTenbHO cnegyeT NO3HAKOMUTBLCS C KPUTEPUAMU OLEHMBAHUS KaXXO0N (POPMbl KOHTPONS —
3TO NOMOXeT nsbexartb HeJOYETOB, CHUXKAIOLLMX OLIEHKY 3a paboTy.

Mpyn nogrotoBke K MNPOMEXYTOYHOW aTTecTauum HeobxoguMmMo MNOBTOPUTbL MNPONOEHHLIN
mMaTtepuan B COOTBETCTBUM C y4yebHOM nporpammon, NPUMEPHbIM MNEepeyHeEM BOMPOCOB,
BbIHOCSLLMXCA Ha 3ayeT C oueHkon. PekomeHayeTcsi MCNonb3oBaTb KOHCMEKTbl JEKUMi Wn
WUCTOYHMKMK, NEepeyvncrieHHble B CNMCKe nutepaTtypbl B paboden nporpamMme OUCUUNAWHBI, a
TaKkKe pecypcbl aEKTPOHHO-O6MBNMoTeYHbIX cucteM. Heobxoanmo obpaTtutb ocoboe BHMMaHue
Ha TeMbl y4ebHbIX 3aHATUIA, NPONYLLEHHbIX MO pa3HbIM NpuynHam. Npn HeoBXo0ANMOCTM MOXHO
00paTnTbCA 3a KOHCYNbTauuen n MeTogmMyeckon NOMOLLbIO K MpenogasaTernto.




15. lepeyeHb OCHOBHOM W [OOMNOJSIHUTENBbHOM nUTepaTypbl, PECYpPpCOB WHTEpPHET,
Heob6XxoauMbIX AN OCBOEHUA OUCLMNIINHDI
a) OCHOBHasA nurteparypa:

Ne n/n M cTOYHMK
1 AtaHacsH J1.C., basbines B.T. N'eomeTpus, 4.1 - M.: KHOPYC, 2011.
2 dapees [.K. Jlekunn no anrebpe: y4eb. noc. ansa By3oB.- CI16: Jlanb, 2007

6) AononiHUTeNbHaA nNuTepaTypa:

Ne n/n NcTOYHMK

3 LWnnayes B.C. Boiclwasa matematuka: y4eb. ans By3os.- M.: Beicwas wkona, 2002

4 LWnnayves B.C. 3agayHuk no Beicllen matematuke: y4eb. noc. Ans By3oB.- M.: Beicwas wkona,
2001

B)WH(OPMaLIMOHHbIE 3NEKTPOHHO-06pa3oBaTeNbHbIE PeCYpPChl (OhULManbHble pecypcbl MUHTEPHET):
Ne n/n Pecypc

BepeTteHHukoB, b.M. [JuckpeTHast maTematuka : ydebHoe nocobue / b.M. BepeTeHHukos, B.W.
Benoycosa ; MuHucTtepcTBo 06pasoBaHms n Hayku Poccuickon Pegepaumm, Ypanbckun
denepanbHbll - yHUBEpcUTeT uMeHu nepBoro [lpesngeHta Poccum bB. H. EnbuuHa. -
EkaTepuHOypr : MiagatenbcTBO Ypanbckoro yHuBepcuteTa, 2014. - Y. 1. - 132 c. - bubnwuorp. B
KH. - ISBN 978-5-7996-1199-6 | 978-5-7996-1195-8 ; To xe [QnekTpoHHbIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=276013 - gata obpawieHus 14.07.2018

16. NMepeyeHb y4eOHO-MeTOaNYECKOrO 0b6ecneyvyeHnsa ANs CaMOCTOATENIbHOW paboThbl,

Ne n/n NcTouHnk

1 MeTogunyeckume mMmaTtepuasbl nNo gucuunniinHe

17. WHdOpMaLMOHHbIE TEXHONOrMU, MUCNONb3yeMble ANnAa peanusauum y4ebHoWm
ANCLUMNSINHBLI, BKIOYas nporpamMMmHoe obecnevyeHue, WMHGPOPMaLMOHHO-CNpPaBO4HbIe
cucteMbl U npodeccnoHanbHble 6a3bl AaHHbIX

nporpammHoe obecneyvyeHue:

—Win10 (nnn Win7), OfficeProPlus 2010

—6pay3sepsbl: Yandex, Google, Opera, Mozilla Firefox, Explorer

—-STDU Viewer version 1.6.2.0

—7-Zip

—GIMP GNU Image Manipulation Program

—Paint.NET

—Tux Paint

—Adobe Flash Player

MH(OPMaLMOHHO-CNPaBOYHbIE€ CUCTEMbI U Npod)ecCuoHanbHble 6a3bl AaHHbIX:
—®epepanbHbi nopTtan Poccunckoe obpasoBaHue — http://www.edu.ru/ ;

—WHpopmaumoHHas cucrtema «EgnHoe OKHO gocTtyna K obpasoBaTtenbHbIM
pecypcam» http://window.edu.ru/;

—®epnepanbHbI LEHTP MHGOPMaLMOHHO-00pasoBaTenbHbIX pecypcos — http:/fcior.edu.ruy;
—Jlekumm  Begywmx npenogasaTtenen By3oB Poccum B cBobogHOM  gocTyne —
https://www.lektorium.tv/;

—3OneKkTpoHHO-6nbnuoTeyHasa  cuctema  «YHuBepcuteTckas  Gubnuoteka  online»  —
http://biblioclub.ru/.

- ObpasoBartenbHbI NopTan aAnsa noaroToBku K ak3ameHam «Pewy EIMD: MatemaTukay -
https://ege.sdamgia.ru/

18. MaTepuanbHo-TeXHU4Yeckoe obecnevyeHne AUCLUUNIIUHbI:
MynbTumeguintHoe obopynoBaHue (MPOeKTop, HOYTOYK UM CTaLMOHapPHbLIA KOMMNbIOTEP, 3KPaH).
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19. ®oHA OLEHOYHbIX CPeacCTB:

19.1.

MepeyeHb KOMMETEHUUN C yKasaHUEM

pe3ynbTaToB 00y4eHus

3TanoB (popMUPOBAHUA U NIAHUPYEMbIX

Koa n cogepxaHune

MnaHvpyemble pesynbTaTbl 0Oy4eHus

OTankl hopmMupoBaHus

KoMneTeHuuun (unm (nokazaTenu OOCTUXeHUs 3agaHHOro KoMneTeHummn (pasgensi ®0C
ee yacTu) YPOBHSA OCBOEHUSA KOMMETEHLMUN (Tembl) AMCUMNNNHLI (cpeacTtBa
nocpeacTsomM hOpMUPOBAHUS 3HAHUIA, UM Moaynsa n nx OLleHUBaHWsA)
YMEHWI, HABbIKOB) HanMeHoBaHue)
CamocTtosaTenbHas
(]
3HaeT: paboTta Ne1
«PeleHune
— OCHOBHbI€ XapaKkTepUCTUKN
’ KOMOMHaTOPHbIX
€CTECTBEHHOHAY4YHOW KapTuHbI MMpa,
OK-3 . 3apay»
MEeCTO 1 ponb YeroBeka B Npupoae; 1. KombuHatopuka
CnocobHocTb . CamocTosiTenbHas
OCHOBHbIe Crocobbl MaTemMaTUYECKON
MCcnonb3oBaTb ] paboTta Ne 2
06paboTkn MHopmaLmu; 2. Teopws rpynn
€CTeCTBEHHOHaYu4HbI Anrebpanyeckne
€ U MaTtemaTtumyeckme CTPYKTYpbI».
3. MHoromepHbie PYKTYP
3HaHUA ang CamocTosaTensHas
NpoCTpaHCTBa
OPUEHTUPOBaHWS B pabota Ne3
COBPEMEHHOM «MHoromepHble
4. HeeBknuaooBbl
NHOPMALIMOHHOM BEKTOPHbIE
reoMeTpumn
NpoCTpaHCTBE NpOCTpaHCTBa».
CamocTtosaTenbHas
pabota Ne4
ymeerT: «HeeBKNNaoBLI
NPUMEHSATb eCTECTBEHHOHAYYHbIE U reoMeTpumn»
MaTeMaTuyeckue 3HaHus B
npodeccroHanbHon AesTENBHOCTY;
BrnageerT:
— OCHOBHbIMW criocobamu
OPUEHTUPOBAHNSA B COBPEMEHHOM
MHPOPMALIMOHHOM NPOCTPAHCTBE
yMmeerT:
K-4 - ICNONb30BaTb 3HAHWE OCHOB y4ebHOM
OucuMnnuHLl ons nepesoaa 1.CamocToaTenbHas
CnocobHocTb
UHdopMaLnM C eCTECTBEHHOIO A3bIKa paboTta Ne1
ncnonb3oBaTb g
Ha s3blK COOTBETCTBYHOLLEN «PeweHne
BO3MOXHOCTU _ )
. npeameTHon obnacTn n obparHo; KOMOUHATOPHBbIX
obpasoBartenbHomn
cpebl ANS - MPUMEHATbL TEOPETUYECKME 3HAHUA MO 3agayy.
OCTYDKEHUS y4ebHoOM gucuunnnHe B onncaHum 1. KombuHaTtopuka 2.
A NPOLECCOB U SABMEHUI B PasnmyHbIX CamocTosaTenbHas
TNNYHOCTHBIX, .
obracTsax 3HaHus; 2. Teopus rpynn paboTta Ne 2
MeTanpeameTHbIX U
MPEAMETHLIX - OCYLLECTBMATb NONCK 1 OTOOP Anrebpanyeckme
63VNIbTATOR nHpopmaunm, Heobxoanmon ans 3. MHoromepHble CTPYKTYpPbI».
pesy. peLLEeHNs KOHKPETHOM 3agauu; npoCTpaHCcTBa 3. CamocTodaTenbHas
obyyeHus n
pabota Ne3
obecneyeHust
KauyecTra Bnageert: 4. HeeBknnaoBsbl «MHoromepHble
yueGHo- - cogepxaTenbHON MHTeprnpeTaumen n reomeTpumn BEKTOpHbIE
nrTauven T TUYECKMNX 3HAHUI N npocTpaHCTBay.
BOCMUTATENbHOIO apantaLmemn TeopeTMeckix sHa ° pocTp
npoLiecca npenogaBaembivM npeameTam Ans 4. CamocTosTenbHasi
cpencTEaMy peLleHns obpasoBaTernbHbIX 3a4ay; paboTta Ne4
- MatepuanomM y4ebHON OUCUUNMMHBI Ha «HeeBknnooBbl
npenogaBaembix
YPOBHE, NO3BOMISAOLLEM reomeTpum»

yLIe6HbIX npeameToB

dopmMynupoBaTh 1 pellaTs 3aaaudu,
BO3HVKaloLWMe B Xode y4eBHoMm




OEeATeNbHOCTU MO NpenogaBaembiM
npeameTam, a Takke B MPaKkTU4eCKon
aedarenbHocTu, TpebytoLne
yrnybneHHbIx npodeccnoHanbHbIX
3HaHWUI;

- HaBblkaMy hopmManmaaLmm
TEopeTUYECKMX U NPUKNaaHbIX
npakTU4eckmx 3agad.

BbicTaBnserca no

npomex(yTquaﬂ aTrecTaumsa — 3a4eT C OLLleHKOMN o
TeKywieun atrectauunm

19.2 OnucaHue KpuUTepyeB U LIKanbl OLeHUBaHUA KOMMNeTeHUMN (pe3ynbTaToB OOy4yeHus) npwm
NPOMEXYTOYHOMN aTTecTaLum

[na oueHvBaHuA pesynbTaToB 00y4yeHMs Ha 3a4eTe C OLEHKOW MCMNOMb3YKTCA cnegylowme
nokasatenu (3YHbl n3 19.1):

1) 3HaHMe y4ebHOro wMaTepuana W BriageHMe MOHATUMHBIM annapaToM OCHOBHbIX
cogepaTesibHbIX pa3genoB nporpaMmmsl,

2) yMeHue CBsA3blBaTb TEOPUIO C MPAKTUKOM;

3) yMeHne nnniocTpnpoBaTb OTBET NPaKTUYECKMMN NPUMEpPamMu

4) BnageHwe metogamu gokasaTenbCcTBa U MaTeMaTU4eckoro MoaenmpoBaHns;

5) ymMeHue pellaTb NpakTUYECKNE 3a4aum Mo OCHOBHBLIM CoAepXaTeNbHbIM pasaenam nporpammbl.

,D,J'IFI oueHnBaHuA pea3yrnbTaToB O6yquI/IFI Ha 3a4eTe C OLEHKOM ncnosib3yeTcd 4-6annbHas
LKana: «OTIIMYHO», «XOPOoLlOo», «yAOBJIETBOPUTESIbHO», «KHEYOOBIETBOPUTESIBHO».

CoOTHOLLUEHNE NoKa3aTenewn, KpUTeEPUEB U LLKasbl OLEHMBAHUS pe3ynbTaToB 00y4YeHUst

YpoBeHb
cchopmmpoBaH
HOCTH
KOMMEeTeHLMN

KpuTepumn oueHnBaHna KomneTeHuunin LLikana oueHok

Obyyarowuticsi ce060OHO opueHMUPYemcsi 8 Meopemu4eCcKoMm
Mamepuare; yMmeem U3/10XKUMb U KOPPEKIMHO OUEeHUMb pa3iuyHbIe
nodxo0s! K uznazaeMomMy Mamepuary, criocobeH cghopmynuposams U [To8bLILEHHB/D
dokazamb cO6CMBEHHYIO0 MOUKY 3peHUsi; obHapyxusaem ceobodHoe OminuyHo
gnadeHue NMoHAMUUHbBIM arnrnapamom; 0eMOHCMpPUPyem 20mo8HOCMb yposeHb
MPUMEHSIMb MeopemuyecKue 3HaHUs 8 npakmu4yeckol
dessmernbHocmMu

Obyuyarowuticss Xxopowlo opueHmMuUpPyemcs 8 meopemu4ecKkom
mamepuarne; umeem ripedcmassieHue 06 0CHOBHbIX Modxodax K

usnazaemMomy mMamepuary; 3Haem onpedesieHus1 OCHO8HbIX Ea3oenbili Xopowo

meopemuyecKkux noHamMuul usnazaemMol membl, 0eMOHCmpupyem ypO8eHb

20MOoBHOCMb MPUMEHSIMb MeopemudYecKue 3HaHus 8 rnpakmu4yeckol

OesimeribHOCMU.

Obyyarowutics yacmu4Ho ernadeem meopemuyecKkuM MamepuarsoMm; 8

uenom umeem ripedcmasrieHue 06 OCHOBHbIX MOHAMUSIX U3fiazaemol lNopoeossiti Ydoenemeopu-

mewmbl, 0eMOHCMPUPYem 20MO8HOCMb MPUMEHSMb Meopemu4yecKue ypO8eHb meribHO

3HaHUs 8 npakmu4yeckol 0esimesibHOCMU.

Obyyarowulicss He opueHmMuUpPyemcsi 8 Meopemu4yeckoM Mamepuare;

He 20mo8 rpUMeHsImb meopemudyeckue 3HaHUs 8 npakmu4eckol

dessmernibHoCcMU, deMOHCMPUPYyemM ompbI8OYHbIE, (hpacMeHMapHbIe - Heydoenemeopu-
mersbHO

3HaHus, dorlyckaem 2pybbie owubKu rpu peweHuUU 3aday 1ubo He
umeem rpedcmasrieHuUsi 0 crnocobe Ux peleHUsl.




19.3 TunoBble KOHTPOSbHble 3aAaHUsA WU UHble MaTepuanbl, HeobxoauMmble ANA OLEHKU
3HaHUMW, YMEHWUN, HaBbIKOB W (MNK) onbiTa [eATEeNbHOCTU, XapakTepusywuwme 3Tanbl
chopmMpoBaHMA KOMNETeHUUN B NpoLiecce 0CBOEHMA o6pa3oBaTeNnbHON NPorpaMmbi

19.3.1 NMpumepHbIe BapMaHTbl CaMOCTOATENbHbIX paboT
CamocmosimenbHasi paboma Ne1. « PeweHue kombuHamopHbIx 3aday»
BapwuaHrT 1.

1) Ha ctyaeH4eckom Beyepe NpucyTCcTBYHOT 16 (hakynbTeToB. Ha KOHKypC npurnaiiaroTca
5 yenosek, npuyem n6on dakynbTeT MOXET OblTb Bbi3BaH He oAuH pa3. CKOMbKMMU
cnocobamMun 3TO MOXHO caenaTb?

2) BobictynaoT 5 neBoB M 4 Turpa. Bbixogat gpyr 3a gpyrom. Ckonbkumu cnocobamm
BO3MOX€EH BbIXOA, YTOObI HMKaKne ABa TUrpa He CTOSNM Apyr 3a gpyrom?

CamocmosimenbHasi paboma Ne2. «Anzebpaudeckue cmpyKmypbi»
BapwuaHT 1
1) YcraHosute, OygyT nu anrebpavyeckumu onepauuu, 3agaHHble  popmyrnamu.
lMpoaHanuanpynTe CcBOWCTBa onepauun: a*b=a+b+ab Ha MHOXecTBe HaTypanbHbIX
4yucen, Ha MHOXeCTBe pauMoHarbHbIX Ynucen, Ha MHoxectBe X={-1, 0, 1}.
2) BbiIicHUTb, aBnATCA  nM - n3oMopcmamMom  crnegylowme  OTHOLIEHUS  Mexay

anrebpanyeckumn ctpyktypamu: <U, N, U, , 0, 1>, <U, u,n, ,1,0>, ¢: A>4, rae U -

MHOXECTBO BCEX BbICKa3bIBaHUN;

3) Kakyto cTpykTypy obpasyeT MHOXEeCTBO BCEX YEeTHbIX YMCeNl OTHOCUTESNbHO onepauuu
CrnoxeHna?

CamocmosimenbHasi paboma Ne3. «MHo2oMepHbIe 8eKMOPHbIE NpocmpaHcmea»
BapwuaHnT 1

1. lNpoBepbTe, obpasyeT nNn cuctema BEKTOPOB Ba3nC YeTblpexXMepHOro NPOCTpaHCcTBa, U
HanguTe KoopauHatbl Bektopa x=(1, 2, 3, 4) B atom 6a3uce: a;=(0, 1, 0, 1), a»=(0, 1, 0, -
1), az=(1, 0, 1, 0), as=(1, O, -1, 0).

2. BbiaicHuTe, gaBnfeTca nNuM cuctema BEKTOPOB JIMHEWHO-HE3aBUCUMOW UMW JIMHEWNHO-
3aBncMMon. B nMHENHO-3aBMCMMON CUCTEME BbipasnTe NMHENHO-3aBUCUMbIE BEKTOPbI B
BNOE NMHENHOWN KOMOMHaUMN NMHENHO-HE3aBUCUMbIX BEKTOPOB: a1=(3, 2, -5, 4), a>=(3, -
1,3, -3), az=(3, 5, -13, 11).

3. Hangute cobGCTBEHHble 3HA4YeHMsi, COOCTBEHHblE BEKTOPblI JIMHEWHOro onepatopa A,

5 6 -3
3afaHHoro matpuuen | -1 0 1
1 2 -1

CamocmosimesnbHasi paboma Ne4. «HeeBknngoBbl reoMeTpum»
BapuaHT 1

1. Mopennasatenb Xpuctodop Konym6 nponnbin 1800 munb B OAHOM HanpasrieHUM U3
ToYkn A K Touke B, noepHyn Ha 60 rpagycoB v Nponnbifl B HOBOM HarnpasfeHun elle
2700 munb, okasancsa B Touke C. TpebyeTcs HanTu pacctosiHne mexay Todkamum A n C
(MO NOBEPXHOCTM 3eMHOrO Lwapa).

2. [aHbl 2 napannenbHble NpsMble 1 Ha OAHOW M3 HUX oTpe3ok AB. C nomoLLbo ogHon

NUHENKX pa3genuTtb oTpe3ok AB nonanam.

Kputepun oueHnBaHus padotr



1. OueHka «ydoBNeTBOPUTENBHO» CTaBUTCHA, €cnv oby4valolmncs npaBubHO M B MOSIHOM obObeme
BbINONHUN He MeHee 50% paboTtbl, gonyctmB He 6Gonee 3-4 HepoyeToB. [aHHbiM 06bem paboTbl
cBugeTenbcTByeT 06 oBnageHun OpPMUPYEMbIMU KOMNETEHUMSMU HA MUHUMManbHO HeobxoouMoMm
YPOBHeE.

2. OueHka «XOopoLWo CTaBUTCHA, ecriv obyyaroLminca npaBuIiibHO U B MOSTHOM O6beMe BbINOMHWA He
mMeHee 75% 3apgaHui, gonycTmB He 6onee 3-4 Hego4veToB [JaHHbIM 06beM paboTbl CcBMAETENLCTBYET 00
oBnageHnn opmMmpyemMbiM1 KOMNETEHLUMAMN Ha CpeaHEM YPOBHE.

3. OueHka «OTNMYHO» CTaBUTCH, ecnn paboTa BeiNoSHEHA B NONHOM obbeme. [lonyckaeTcs Hanuume 1-
2 Hepo4yetoB. [aHHbIM 0O0bem paboTbl cBuaeTenbcTByeT 06 oBnageHun OopMUpyeMbIMU
KOMMNETEeHUMSMMN Ha BbICOKOM YPOBHE.

19.4. Metoguyeckme matepuanbl, onpegenslwme npoueaypbl OULEHUBAHUA 3HaAHUW,
YMEHUN, HaBblkOB U (Mnu) onbiTa [OEATeNbHOCTU, XapaKTepusyrwmx ITanbl
¢hopmMupoBaHUA KOMNETEHLUN

OueHKka 3HaHUIN, YMEHU N HABbIKOB, XapaKTepuaytoLasi atanbl OpMMPOBaHMS KOMNETEHLUNI B
pamMKax W3y4eHus OUCUMMMWHBI OCYLLEeCTBMASETCA B XO4e TeKkywen W NpoMeXyTOYHOW
artTecTtauun.

Tekywas aTTectaumsi NPoOBOAUTCA B COOTBETCTBUM C [MonoxeHnem O TeKyllen atrectaumu
obyvamowmxcss nNo nporpammMam Bbicliero obpasoBaHMsi BOpOHEXCKOro rocyaapcTBEHHOro
yHMBepcuTeTa. Tekywasa aTrectauus npoBoautca B opmax: MUCbMEHHbIX pabom
(camocmosimernbHbie pabomsi). Kputepun oueHnBaHus NpuBeLeHb! BbILLE.

[MpomexyTovHas aTtTecTauus npoBoAUTCA B COOTBETCTBUM C [MONOXEeHNeM O NpPoOMEXYTOYHON
aTTecTaumm obyvaromxca No nporpaMmmam Bbiclero obpasoBaHus. 3a4eT BbICTaBMASETCS MO
pesyrnbTaTam TeKyLlen atTectaunm.

Mpn oOueHMBaHMM WCMNONb3YITCA KONMMYECTBEHHAs! LuKana oueHoK. Kputepum oueHnBaHus
npvBeaeHb! BbiLLe.



