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Pabouyas nmporpamMmma auciurinHbl «CUCTEMbl TUHAMUYECKOW MaTEeMaTUKH B
r€OMETPUYECKOM MOJEIUPOBAHUNY COCTABIIEHA TOKTOPOM NEAArOTHYECKUX
Hayk, npodeccopom B.P Maiiepom

PabGouass mporpamma AUCHUIUIMHBI OOCYXJeHa Ha 3aceJaHuu Kadeapsl
anreOpbl, TEOMETPUU U METOJIUKHU UX MPETOoIaBaHus
npotokoa Ne 8 or 12.05 2021 r.

3aBenyromuii kadenpoit Q// o 2 f‘ JI.B. Illkepuna

OnobpeHa Hay4YHO-METOJIUYECKUM “TIEIUATIBHOCTU  (HAampaBJIeHUs
MOATOTOBKM) MHCTUTYyTa MaTeMatuku, ¢pusuku u uHbopmatuku KITIY wum.
B.I1. Actadnena

21 _wmas __ 2021r. IIporokon Ne_7

[Tpencenarens HMCC (H) % C.B. bopTHOBCKU

PaGoyass nmnporpamMma JIUCHMIUIMHBI — aKTyaJlM3UpOBaHA Ha  3acelaHUU
BBITTyCKatomen kadeIpbl MATEMAaTUKN U METOJUKH O0YUEHUSI MaTeMaTHUKE
npotokod Ne 8 ot 04 mast 2022 r.

3aBenytomuii kadenpoit Q// o 2 f‘ JI.B. lllkepuna

OnoOpeHo Hay4YHO-METOAMYECKHU! CHEIUANTbHOCTH HWHCTUTYTA
mareMatuku, pusuku u ungopmatuku KI'TIY um. B.I1. Actadrena
12 mas 2022 r. IIporokon Ne 8

IIpencenatens HMC I/IMCDI/I% C.B. bopTHOBCKUi

PaGoyass mnporpamma JIUCHMIUIMHBI OOCYXJeHAa | aKTyaJlu3UpoBaHA Ha
3acelaHUM BBIMTyCKaroled kadeapbl MaTEeMaTUKH W METOIUKH OOy4eHUs
MaTeMaTHKe

ot 03 mas 2023r., npotokosa Ne 9.

BrecénHble n3aMeHeHus YTBEPKIato: /3/
W.o. 3aBenyromiero kabeapoit _Z 3 M.b. [llamxknuHa
Ono0peHo HayYHO-METOJAMYECKUM 1aJTbHOCTH  (HAINpaBIICHUS

MOJATOTOBKM) UHCTUTYTa MaTEMaTUKH, (1)143141(1/1 u unpopmaruxku KI'TIY um.

B.I1. Actadnena
s

17 mas _ 2023r. IIpotokoma Ne8
[Ipencenarens HMCC (H) E.A. A€mnna




JINCT BHeCEeHUA U3MEHEHUH

JlononHeHus: ¥ U3MEeHeHus B yueOHou nporpamme Ha 2022/2023 yueOHbIi roa

B pa60qy}o nporpaMmy JUCHUIUIMHBI BHOCATCA CIICAYIOIINC N3MCHCHUA !

1. Criucok  nutepaTypsl OOHOBJIEH Y4eOHBIMH U  Yy4e€OHO-METOJAMYECKUMHU

n3gaHusAIMHU, SJICKTPOHHBIMHA O6p330BaTCJIBHBIMI/I pecypcamu.

OOHOBIIEH

MepecYCHb COBPCMCHHBIX HpO(i)CCCI/IOHaJ]BHBIX 0as JaHHBIX H I/IH(bOpMaI_[I/IOHHBIX

CIIPAaBOYHBIX CUCTCM.

2. I[O6aBJIeHBI HOBBIE COOCTBCHHBIE HHCTPYMCHTBI I10JIb30BaATCJIA HpOFpaMMHOﬁ

Cpcabl JKuBas mareMmaTHka.

3. OOHOBIEH roJ Ha TUTYJILHOM JIMCTE.

VuebHas nporpamMma IHNCPpECMOTPCHA U 0;[06peHa Ha 3accaJaHuu Ka(peﬂpbl

MareMaTuku u MCTOAUKH O6y‘{eHI/I$I MAaTCMAaTUKC

IIpoTtokon Ne 8 ot 04.05.2022.

BHecenHble n3MEHEHUS YTBCPIKAALO:

3aBenyromuii kadenpoit 7 \ JI.B. llIkepuna

0 ,J';'.f'l LECE

Onobpeno HaydyHO-MeToiu4ecKuM coBeTom MM®DOU
"12" mas 2022, nmpotokon Ne 8

£

IIpencenarens \g» C.B. bopTHOBCKMi1



JInCcT BHeceHM N3MEHEHUH

JlononHeHus: 1 U3MEHEHUs B pabouylo mporpamMmy ITucuuIuinHbl Ha 2023/2024
y4eOHBIN IO,

B nporpammy BHOCSITCSI CIIEAYIOIINE U3MEHEHUS:

1. OOHoBneHa u conitacoBaHa ¢ Hayunoit OuGnumorexoit KITIY um. B.IL
ActadreBa «Kapra mnurepaTrypHOro oOecredeHus MNPEITUITIOMHON TMPaKTUKU
(BKJIIOYAsl AIIEKTPOHHBIE PECYPCHI)», COAEpPKalllas OCHOBHYIO M JIOMOJHUTEIbHYIO
JTUTEpaTypy, COBpEMEHHbIC MpodecCuoHaIbHbIe 0a3bl TaHHBIX U MH(OPMAIMOHHbIE
CIIPaBOYHbBIC CHUCTEMBI

2. OOHOBIEH TOJ HA TUTYJIBHOM JINCTE MPOTrPaMMBbI

[Iporpamma nepecMoTpeHa U 0JJ00peHa Ha 3ace/laHuu Kadeapbl
03 mas 2023r., npotokoia Ne 9.

BHecEHHbIE M3MEHEHUS YTBEPKIAKO:
N.o. 3aBenyromiero kadenpoit

_Z{j{ 3_ M.b. lllamkuna
Ono0OpeHo Hay4YHO-METOJAMYECKHUM COBETOM CHEIHAIbHOCTH (HAIpaBIICHUS
MOJTOTOBKM) MHCTUTYTa MaTeMaTuku, pu3uku u ungopmatuku KITIY um.
B.I1. Actadnena
17 mass _ 2023r. IIpotokoma Ne8

[Mpencenarens HMCC (H) ,’W_,_ E.A. A€mmna
e B



HOACHUTEJIBHASA 3AIINCKA

1. PaGouas mporpamma AUCHUIUIMHBI «CHUCTEMBbl AUHAMUYECKOM MaTeMaTHUKU B
reOMETPUYECKOM MOJIETUPOBAHUMY JUIsl TOJTOTOBKM OOyYaeMbIX MO HaIpaBJIEHUIO
44.04.01 «Ilenarornyeckoe oOpa3zoBaHUE» B paMKax 00pa3z0BaTEIBHOW MPOrpPaMMBbI
«HpopMallMOHHBIE UM CYNEPKOMIBIOTEPHBbIE TEXHOJOIMHM B MAaTEMaTUYECKOM
oOpa3oBaHUMK» COCTaBJI€Ha B COOTBETCTBUU C TpeOoBaHUAMU (deaepalbHOTO
rOCyJapCTBEHHOIO 00pa30BaTEIbHOIO CTaHAapTa BBICIIET0 0Opa3oBaHUsS (Janee
OI'OC BO), yTBepKIE€HHOro IMpuKa3oM MuHHCTepcTBa 00pa3oBaHMsI U HAYKU
Poccuiickoit @enepanuu ot 21 HoaAOps 2014 r. N 1505

HNannas nuciuminHa «CHCTEMBI TMHAMUYECKON MaTEMAaTUKU B T€OMETPUUYECKOM
MOJICIUPOBAHUM»  OTHOCUTCS K  4YacTH,  (OpMHUPYEeMOW  y4aCTHUKAMHU
oOpa3oBaTeIbHBIX OTHOILIEHUH, BKJIIOYEHA B MOAYJb MO BbIOOPY 1 AUCHUIUIMH TIO
BBIOOpPY (3JIEKTUBHBIE MOJYJIM) y4yeOHOTro miaHa 3a04Hoi ¢popme oOyuenus. Muaeke
TUCUUIUIMHBI B ydeoHoM tutade — b1.B1.JIB.01.01.01.

Tpyooemxocmsb oucyuniutbl.

OO6mumii 06beM BpeMEHHU, OTBOJUMBIN HAa M3y4Y€HUE AMCHUILUIMHBI — 4 3a4EeTHBIX
eaunul win 144 vaca. Ha aynuropHyto pa®oTy (KOHTaKTHBIE Yackl) oTBoAUTCS 12,48
4acoB, HA CaMOCTOSATENbHYIO padoTy — 119 gacos, 3au€T (3 cemectp) u sk3ameH (4
cemectp). Popmupyembie komnerenunn: OIIK-2, TIK-2, TTK-3.

[IpenycMOTpeHO  MOCTpPOEHHME  MHIMBHAYyaJbHBIX IUIaHOB (B mpexaenax
TPYAOEMKOCTH AUCIUILIUHBI).

[Ipennonaraercs cneayroias paboTa CTyACHTOB HaJl OCBOCHHEM Kypca:

- aHanu3 MHTerpaluu WHPOPMATHKM C aHAJIUTHYECKOW, HauyepTaTesbHOMH,
BBIUUCIUTEARHON M JudPepeHraTbHON T'eOMETPUsIMU, C TEOpUeld KOHEUYHBIX
reOMETPUUYECKUX O0BEKTOB;

- 3HAKOMCTBO C BO3MOXHOCTSIMH CHCTEM JWHAMUYECKOM MaTeMaTHUKU U (WJIH)
A3bIKOB  IPOTrPaMMHPOBAHMUS  BBICOKOTO YPOBHA JUISI  WCIOJB30BaHUA IIPU
MO/ICJIMPOBAHUY TNIAHUMETPUUYECKUX U CTEPEOMETPUUECKUX PUTYD;

- peuieHue KOHCTPYKTUBHBIX, MO3UIIMOHHBIX U METPUUECKUX 3a7a4 F'€OMETPHUH C
UCIIOJIb30BAaHUEM CHUCTEM JMUHAMUYECKOM MaTeMaTuKku u (Wiu) TpaduyuecKkux
BO3MOXHOCTEH SI3bIKOB MTPOrpaMMUpOBaHus Bhicokoro ypoBHs (QBasic, Pascal u ap);

- IpaKkTHKa CO3JaHHs JUHAMHYECKHX YEpTEKEW B CUCTEMAX JAMHAMHYECKOM
MaTeMaTUKH U (WJIN) Ha A3bIKaX MPOrpaMMHUPOBAHUS BHICOKOTO YPOBHS;

- pabora C HAy4yHOM M METOAMYECKON JUTEPATypoll MO KOMIBIOTEPHOMY
T€OMETPUUECKOMY MOJICIIMPOBAHUIO;

- TOATOTOBKA JIOKJIAJOB U COOOIIEHUN, CBS3aHHBIX C MOJIEITUPOBAHUEM
reOMETPUUYECKUX O0BEKTOB;

- HccleIoBaTeNIbckue paboThl METOAMYECKOTO XapakTepa.

Lenv oceoenus oucyunaunwl:

(dbopMHpOBaHUE Yy CTYJIEHTOB CUCTEMAaTU3UPOBAHHBIX 3HAHUNA U YMEHUN B 00J1aCTH
KOMITBIOTEPHOTO MOJEIHMPOBAHUS TE€OMETPUUECKHX OOBEKTOB M aOCTpaKIuii,
MIPOBEJEHUSA KOMIIBIOTEPHBIX 3KCIIEPUMEHTOB B IIKOJBHOM M BY30BCKOM Kypcax
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F€OMETPUH, OCBOCHHE  CTYJEHTaMH  HEOOXOAUMBIX  OOIICKYJIBTYPHBIX U
po¢eCCUOHATIbHBIX KOMITETCHITUH.

OcnosHvie 3a0auu OUCYUNTUHDL.

* TO3HAKOMHUTh CTYACHTOB ¢ TIpadUUYeCKUMH ¢ aHUMAIIMOHHBIMHU
BO3MOXKHOCTSIMH ~ CHUCTEM JUHAMHYECKOW MaTeMaTHMKh U (WIH) S3BIKOB
MPOTPAaMMHPOBAHUS BEICOKOTO YPOBHS;

* TO3HAKOMHTH CTYJICHTOB C BBIYUCIUTEIBHBIMH METOAAMU MOCTPOCHUS
M300paKeHU IJIaHUMETpUUecKkux ¢uryp Ha 0a3e CcucTeM JUHAMUYECKOU
MaTeMaTUKU U (W) S3BIKOB MPOTPAMMHUPOBAHUS BRICOKOTO YPOBHS;

* MO3HAKOMHTH CTYJICHTOB C BBIYUCIUTEIBHBIMH METOAAMHU MOCTPOCHUS
M300paX€HU TMPOCTPAHCTBEHHBIX (UTYP MPU TapauIeIbHOM MPOESKTUPOBAHUU
Ha 0a3e cucTeM JUHAMHYECKON MaTeMaTUKU W (W) S3BIKOB IPOrpaMMUPOBAHUS
BBICOKOTO YPOBHSI;

* cdopmMupoBaTh y CTYIACHTOB YMEHHE pEaIu30BbIBATh B CHCTEMax
JTUHAMHYECKON MaTeMaTUKU U (MJIM) Ha S3bIKaX MPOrpaMMHPOBAHHS BBICOKOTO
YPOBHS TOYEYHBIMA, KAPKACHBI M TMOJUTOHAIBHBI METOABl IMOCTPOCHUS
M300paXeHU TMOBEPXHOCTEW, pemaTh 3ajJauyd JIOKaJbHOW U  TJIOOATBHOU
BUJIMMOCTH;

* TO3HAKOMHUTH CTYJICHTOB C BBIYUCIUTEIBHBIMH METOAAMHU MOCTPOCHUS
M300paXeHUN MPOCTPAHCTBEHHBIX (PUTYpP MPU HEHTPATLHOM MPOSKTUPOBAHUH Ha
0a3ze cucTeM IWHAMHYECKONW MaTeMaTHKU W (WJIH) S3BIKOB MPOrpaMMUPOBAHUS
BBICOKOTO YPOBHSI.

JlocTkeHue 1eu U 3ajlad U3y4eHUs JUCHUIUIMHBI 00€CTICUMBACTCS TaKXKe
PELICHUEM LIEJIOTO Psijia BCIIOMOTaTENbHBIX 33/1a4, TAKUX KaK:

- ICTI0JIb30BAHUE COBPEMEHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH;

- popMHUpPOBAHUE CUCTEMBI TPEIMETHBIX 3HAHUN U YMEHUI;

- aKTUBU3AIUS CaMOCTOSITETTbHOM JIeSITEIbHOCTH, BKJIIOUECHUE B
HCCIIeIOBATEIBCKYIO PadoTy.

JlucuurinHa omupaeTcss Ha BY30BCKHE Kypchl MH(GOPMATUKH U TEOMETPUH U
c(hopMHUPOBAHHBIE B IIKOJIC M By3€ KOMIIETCHIIMH, TTO3BOJISIONINE CTYACHTaM OCBOUTH
aucuuIuimHy  «CuctemMbl  IMHAMMYECKOM  MAaTeéMaTUKM B T€OMETPUUECKOM
MO/JICTUPOBAHUI.

IInanupyemoie pezynibmamoi 00yUeHUA.

B pesynprare mzyueHus QUCHUAIUIMHBI «CHCTEMBl JUHAMHYECKON MAaTEMATHKU B
FEOMETPUYECKOM MOJEIUPOBAHMHW» U pELIEHHs OTMEUYEHHBIX BBIIE 3a7ad
00OyYaroIMICs TOIKEH:

3Hamb.

- OCHOBHBIE METOJbl KOMIIBIOTEPHOTO MOJEIUPOBAHUSA T€OMETPUUYECKUX
00BEKTOB U a0CTPaKIUi Ha TNIOCKOCTH U B TPOCTPAHCTRBE;

- TEOPUID M METOJMKY TOYEYHOrO, KapKacCHOT0 M IOJUTOHAJIBHOIO
KOHCTPYHUPOBAHUS CTEPEOMETPUUECKUX (PUTYP Ha IKpPaHE KOMIIBIOTEPA;

- OCHOBHBIE NMPUEMBI PELICHUs 3a/1ay JIOKAJIbHON U T7100albHON BUIUMOCTH;
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MO3UITMOHHBIX U METPUUCCKUX 3a/1a4;

- METOJBI MPOBEJACHUS KOMIIBIOTEPHOTO SKCICPUMEHTAa Ha IIOCKOCTH U B
MIPOCTPAHCTBE;

ymMemon:

- MPUMEHSITh METOJBI KOMITBIOTEPHOTO T'€OMETPHUYECKOTO0 MOJCIUPOBAHUS
IIPY PEIICHUY 3a]1a4 3JIEMCHTAPHOW T'€OMETPHH,

- MPUMEHSITh METOJBI KOMITBIOTEPHOTO T'€OMETPHUYECKOTO MOJCIHPOBAHUS
IIPY MPOBEJCHUU KOMITBIOTEPHBIX KCIICPUMEHTOB B INIAHUMETPUU U CTCPEOMETPHH;

- HHTETPHPOBAaTh HWH(POPMAIMOHHBIC TEXHOJIOTMH B 00pa30BaTEIbHYIO
JESATEIBHOCTD YYUTEIISI MAaTCMATHKH;

81aoemao

- HaBbIKAMH pabOTHl C MPOTPAMMHBIMU CPEJCTBAMH TMPOGECCHOHATBHOTO
HA3HAYCHUsS, TIO3BOJIIONIUMHU  MOJCIMPOBATH TEOMETPHUYCCKHE OOBEKTHI H
a0CTpaKIMK Ha ITIOCKOCTH M B TIPOCTPAHCTRE,

- HaBbIKAMH pabOTHl C MPOTPAMMHBIMU CPEJCTBAMH TMPOGECCHOHATBHOTO
HA3HAYCHUS, TIO3BOJISIIONIMMHU IPOBOAWTH OKCIICPUMEHTHl B IUIAHUMETPUU H
CTEPEOMETPHH.

- TEXHOJIOTHSMH TPOBEACHUS KOMIIBIOTCPHBIX HWCCJICJIOBAHHM, aHadu3a M
DKCIIEPUMEHTAa B MaTeMaTHYECKUX Kypcax o0Opa3oBaTENbHBIX  YUPEIKICHUN
Pa3IUYHOTO THIIA.

W3yuyenune  pucummiaubbl  «CHcTeMbl  AMHAMUYECKOM  MaTreMaTukd B
r€OMETPUYECKOM MOJECTUPOBAHUMY» W pEIIeHHEe OTMEYEHHBIX BBINIE 3aaad
HaIpaBJIeHO Ha (POPMUPOBAHUE CIAEAYIOIIUX KOMNEMEHYUU:

Obwenpogeccuonanvrbvle KOMneMmeHyuu.:

OIIK-2. Cnoco0GeH mpoeKTUPOBATh OCHOBHBIC U JIOTIOJTHUTEIbHBIE 00pa30BaTeIbHBIC
MPOrpaMMbl U pa3padaTbiBaTh HAYYHO-METOANYECKOE 00ECIICUEHHE UX PeaTu3alliH.

IIpogpeccuonanvuvie komnemenyuu:

[1K-2. Crioco0eH oCyIIeCTBISTh MPOEKTUPOBAHUE HAYYHO-METOANYECKUX U yueOHO-
METOIMYECKHX MaTEPHAJIOB.

[IK-3. CnocoOeH opraHu30BbIBaTh HAyYHO-UCCIIEIOBATEIbCKYIO JESATEIBHOCTD
00y4Jaromuxcs.

Koumponwv pe3ynomamos oceoenus oucyuniumbi.

- TEKYUIMHA KOHTPOJb: MPOBOJUTCS C IENbI0 peaju3aluu OOpaTHOM CBA3W,
OpraHu3aIlid  CaMOCTOATEJIbHOW pabOoThl M  TEKYIIeH MPOBEPKH YCBOEHUS
JTUCHUIUIMHBL. MeTobl KOHTPOJISI YCIIEBAEMOCTH: PEUICHUE 3aJ]ad Ha MPAKTUUYECKUX
3aHATUAX, TToAroToBka GSP-daiinoB u (unm) nmporpamm Ha sizeike QBasic. dopma
KOHTPOJIS: BBITIOJHEHUE JOMAIIIHUX 3a/1aHUM;

- pyOCXKHBIN KOHTPOJIb: MPOBOJAUTCS MEXAY OCHOBHBIMU TE€MaMU JHUCITUIUIUHBI C
LETBI0 OMPENEIICHUS] YPOBHS OCBOCHHS M3yUYEHHOIO MAaTepualla yepe3 HalHhCaHUuE U
3aIIUTy KOHTPOJIBHON PabOTHI.

- UTOTOBBIA KOHTPOJIb: 3a4ETHI C OLEHKAMU, MPOBOJUTCA C LEIbIO ONPEICIICHUS
YpOBHS OBJIaJieHUs KoMneTeHIus MU B cooTBeTcTBUU ¢ I'OC BO.




O1ieHOYHBIE CpENICTBA PE3YJIbTATOB OCBOCHUS JTUCLMIUIMHBI, KPUTEPUU OIEHKHU
BBITIOJTHEHUS 3aJlaHUi TIpeACTaBieHbl B paszfene «DOoHA OIICHOYHBIX CPEJCTB IO
TUCITUILINHE).

llepeuenv 00pazosamenvHbIX MEXHONO2UL, UCHOAL3YEMbIX HPU  OCBOEHUU
OUCYUNTIUHBI.

1. [TpoBeneHrE MPAKTUUECKUX 3aHATUM C UCTIOIb30BAHUEM CHCTEMBI JUHAMUYECKOM
MaremaTuku JKuBasi MaTeMaThKa WM OJHOTO U3 S3BIKOB IMPOrPAMMHUPOBAHUS
BBICOKOT'O YPOBHS.

2. llemarormyeckue TEXHOJOTMM HA OCHOBE T'yMAaHHO-JIMYHOCTHOW OpHUEHTAIMHU

MeIaroruuecKoro mpoiecca:

-TieJaroruka COTPyAHUYECTBA;

-TYMaHHO-JTUYHOCTHAsI TE€XHOJIOTHSI.

3. Ilemarormyeckue W HWHHOBAIMOHHBIC TEXHOJIOTHMHM HAa OCHOBE AaKTHBH3ALMH U

WHTEHCU(UKAIIUU EITSIIBHOCTH 00yJarouxcsi (AaKTUBHBIE METObI O0yUCHUS ):

- mudpoBU3aIUs 00pPa30BaAHMS;

-npobsIeMHOE 00yYEHHE;

-TEXHOJIOTHSI TIPOCKTHOTO O0yUCHHS;
4. Tlepgarormyeckue TEXHOJOTMM Ha OCHOBE J(MQPEKTHUBHOCTH YIOpPABICHUS W
opraHu3aIyy y4eoHoro mpoiecca:

-TeXHOJIOTHUs AU DHEepeHINPOBAHHOTO 00yUEHHUS;

-TEXHOJIOTHH UHAUBUIyATU3AIMN 00yUEHUS.



2. Opranu3anMOHHO-MeTOAUYECKUE TOKYMEHTbI
2.1.1. Texnosioru4eckasi Kapra 00y4eHus1 AMCHUUIIIMHE
«CucremMbl JUHAMHYECKOH MATEeMATUKHM B reOMeTPUY€ECKOM MO/IeJTUPOBAHNID)

Hanpasienue nogrorosku: 44.04.01 Ilenarorunueckoe odpazopanue
Hanpasiennocrts (npoduinb) odpasoBarenbHoii nporpammbl UHdopmanuonHbie u
CYNEePKOMIIBIOTEPHbIE TEXHOJIOIMHA B MATEMAaTHYECKOM 00pa30BaHHHU

10 3204HOI1 opme 00ydyeHUs

(yKa)Kme tdhopmy oOyuenus)

(HarpaBJIEHUE ¥ YPOBEHb IOArOTOBKH, LU (P, MpoduIb)

(oOmmrast TpyIoemMKoCTh 4 3.€.)

Mopnynu. HaumenoBanue
pa3nenoB U TeM
UCIUATUINHBI

Bcero
JacoB

(3.e.)

KoHTakTHEIE Yachl

BCET'O

JIEKUHUH | IpaKkTu4
3aHATHI

nabopa
TOPH

Camocto
ATCIbHAA
pabota

@OpMBI U METOABI
KOHTPOJISl OLICHOYH.
CPEICTBOM (4achl)

MOAYJIb 1.
KOMIIBIOTEPHOE
TFEOMETPUYECKOE
MOJIEJIMPOBAHUE
NJIAHUMETPUYECKHUX
OUIryp

72
2

2 4

0

62

4

I'paduueckue cpencrsa CIM u
(WM) SI3BIKOB PO PAMMHPOBA-
HHS BBICOKOT'O YPOBHS

18

16

BeruuciauTenbHBIN METOT
MIOCTPOCHUS U300paKEHHUIT
IUIAHUMETPUIECKHX DUTYP.

17

15

KOMHBK)TepHOG MOACIMPOBaHUE
IpaBUJIbHBIX, 3BE3YAThIX U
3aKPYUCHHBLIX MHOI'OYT'OJIbHUKOB

17

16

KomneroTepHoe MoznenupoBanue
JIMHUI BTOPOI'O MOPsAAKA, TUHUH
3aJlaHHBIX NApaMETPUUYECKHU, U
JIMHUH B NOJISIPHBIX KOOPAMHATAX

16

4(0,12)

15

WunuBunyanbHas
JomantHsist padora Ne 1

3auér

MOAYJIb 2.
KOMIIBIOTEPHOE
TFEOMETPUYECKOE
MOJIEJIMPOBAHUE
CTEPEOMETPHYECKHUX
DOUT'YP

72
2

57

BeruuciauTenbHBIN METOT
HIOCTPOCHUS H300paKEHHUIT
MIPOCTPAHCTBEHHBIX (QUTYp TIPH
napasuieIbHOM NIPOEKTUPOBAHUY.
KabOuHerHast 1 oproroHanpHast
IIPOEKLIUHI

17

15

ToueuHsIl, KapKacHBIH U
OJIMTOHAJIbHBII METOJIbI
HOCTPOCHUS U300paKEHHUIT
MOBEPXHOCTEH. 3a1aun
BUJIMIMOCTH IIOJIMTOHA

15

14

KomneroTepHoe MoznenupoBaHue
IUIOCKUX CEYCHUM
MHOT'OI'PAaHHHKOB U
MOBEPXHOCTEH.

16

14

BeruuciauTenbHBIN METOT
MOCTPOCHUS U300paxkeHus GUryp
TIPY [EHTPATEHOM
MIPOEKTHPOBAHUH

15

14

WnnuBunyanbHas
nomantHsist pabora Ne 2

UTOI'OBbII KOHTPOJIb

9 4, Dk3amen Ne2

HToro

144 (4)

12

119

13




2.1.2. Conep:xaHue OCHOBHBIX Pa3/ie/iOB U TeM JUCHUIINHbBI
«CucTeMbl JUHAMHYECKOH MATEMATHKH B TeOMETPUYECKOM MO/IEeJTUPOBAHUI

Huciuminaa «CucteMbl JUHAMUYECKONM MAaTeMaTHKH B T'€OMETPUYECKOM
MOJICIMPOBAHUMY» 3aHMMAET OJIHO W3 BaXKHBIX MECT B MOJATOTOBKE MAarucrtpa IO
oOpazoBarenpHOM  mporpamme  «MHbopManmoHHBIE U CYNEPKOMIIBIOTEPHBIC
TEXHOJIOTUM B MaTeMaTH4eckoM oOpazoBaHumu». [locpencTBoM 3TOM IUCHUILIUHBI
CTYJE€HThl ~ OCBaMBalOT  OCHOBHbIE  TOJIO)KEHHS ~ METOJAMYECKOM  CHCTEMBbI
r€OMETPUYECKON MOATOTOBKM YUYUTENs] MAaT€MaTUKH HAa OCHOBE HH(POPMAIMOHHBIX
texHosorui. C ee moMoIIbI0 POPMUPYIOTCS HABBIKM MMPUMEHEHHUS KOHCTPYKTUBHBIX
BO3MOXHOCTEM  CHCTEM  JMHAMMYECKOM  MaTreMaTuku  Npu  OOyYeHUH
r€OMETPUYECKOMY MOJICIMPOBAHUIO B TMEarorM4yeckoM BYy3€, MpPHU PEIICHUU
reOMETPUYECKUX 3a/lad, 3aKJIaJbIBalOTCS OCHOBBI METOAMYECKOTO MAaCTEepCTBa,
MOBBIIIAETCS  YPOBEHb  MPO(PECCHOHAIBHOM  MOATOTOBKA B YCIOBHSX
uHpopmaTuzauuu U npoduimzanuu  oOpazoBaHus. OCBOGHHE JUCHUIUIMHBI
«CucTeMbl TUHAMUYECKOW MAaTeMAaTHKU B T€OMETPUYECKOM MOJEIUPOBAHUNY» TECHO
CBA3aHO C U3YYEHHEM B [MEJAarori4eckoM By3€ TaKMX JUCHUIUIMH Kak,
«MHpopMallMOHHbIE TEXHOJOTUU B IIKOJIBHOM Kypce reomeTpun», «IIpoexTuBHas
reomeTpus», «OcHOBaHMs TreoMeTpum», «MeToauka OOydeHHs MaTeMaTuke», ¢
NeJarortieckKuMu M Y4eOHBIMH MpPAaKTUKaMH, UYTO TpeOyeT CcOorjlacoBaHUs
coJiep KaHUs ¥ TIOPSIKA MPEnoiaBaHusl HA3BaHHBIX JUCIUILINH.

Copepxxanue  aucuMIUIMHBL ~ «CHUCTEMBl  JUHAMUYECKOM  MaTeMaTHKd B
r€OMETPUYECKOM MOJICTIMPOBAHUMY» TECHO CBSI3aHO C BY30BCKMMHU YYE€OHUKAMH U
y4e€OHBIMHU TMOCOOUSAMH IO T€OMETPUH, B MEPBYIO Ouepeab C y4yeOHBIM IMOCOOHEM
«Jlekuuu no reomerpun», yactu 1, 2 u 3 npodeccopa C.A. AHMIIEHKO, KOTOPHIN
pexomengoBaH MunoOpHayku P® B kadectBe yueOHOro mocobust ans (uU3MKO-
MaTEeMaTUYECKUX CIEIHATIbHOCTEN BBICIIUX IEJarOTMYECKUX YYEOHBIX 3aBEJACHHI.
CopepxaHue JUCHUIUIMHBI MOXKET OBITh MCHOJB30BAHO MPENOJABATENsIMU BY30B U
YUUTEISIMA MAaTE€MAaTUKH, KaK MPU MOJTOTOBKE 3aHATHHA 1O T'€OMETPUH, TaK U IpH
OpraHu3allid CaMOCTOSITEIBHBIX HCCIEAOBAaHUN CTYACHTOB M HIKOJBHUKOB. JIBa
OCHOBHBIX MOJYJIsSI IPECIIEAYIOT €IUHYIO 11eJIb: MOKa3aTh Ha KOHKPETHBIX MpUMepax
pOJib M 3HAaYeHHE SA3BIKOB MPOTpaMMHUpPOBaHUS W (WJIM) CHCTEM JUHAMUYECKOU
MaTeMaTHUK{, B TMepByl0 ouepeab JKUBOW MaTeMaTWKH, B T€OMETPUYECKOM
MOJICITUPOBAHUHY.

B ctpykType n3yuaeMoro Kypca BbIJIETIEHBI IBa OCHOBHBIX MOAYJIS: MOOYab 1 —
«Komnvlomeproe 2eomempuyeckoe MoO0enuposanue NIGHUMEMPUIECKUx @uaypm,
MOOYb 2 - «KomnvromepHoe 2eomempuieckoe Mooenuposanue
cmepeomempuyeckux guayp». Ilpu u3yuyeHun Kypca OOJbIIOE BHUMAHUE YIEIEHO
HCIIOJIb30BAaHUIO CHCTEMBbl JIMHaMHueckol reomerpuu JKuBas maTemMaTUKa NpH
OOy4eHMH TaKUM OCHOBHBIM MOJYJISIM Kypca TIE€OMETpUM KaK TeOMETpusi Ha
MJIOCKOCTH, METOJI KOOPAMHAT, T€OMETPHS B IPOCTPAHCTBE, MPOCKTUBHASI TEOMETPUS
M OCHOBaHMsS reomeTpuu. Hapsay ¢ [0CTaTOYHO TNPOCTHIMU  3aJadyaMH,
HEO0OXOIUMBIMU ISl YCBOEHHUS 0a30BbIX MOHITHI r€OMETPUYECKOTO0 MOJEIUPOBAHMUS,
KypC HACBIIIEH 3aJjayaMi TMOBBIIIEHHON TPYAHOCTH, UIsl PAallMOHATIBHOTO pELICHUs
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KOTOPBIX TPEOYIOTCS CIEeNMAIU3UPOBAHHBIC 3HAHUSI METOJOB H300paXEHU U
KOHCTPYKTUBHOW M aHAJIUTUYECKOU T€OMETPUHU.

[IporpamMmoil  ITUCHUIUIMHBI MPETYCMOTPEHO TMPOBEACHHUE J1a00paTOPHO-
MPAKTUUYECKUX 3aHATHM B  KOMIIBIOTEPHOM  Kjacce. Takxke mporpammon
MPEYyCMOTPEHBI  CIEAYIOIIME BHUIBI KOHTPOJS: HWHIMBUIYAJbHBIE JIOMAIIHUE
3a/laHus, KOHTpoOJbHasg pabora. MToromasi arrecTanusi MO YCBOEHHUIO COAEp>KaHUS
JTUCIUIUIMHBI IPOBOJIUTCS B BUJIE dK3aMEHA.

Mooyne 1. Komnviomepnoe ceomempuueckoe mooeauposanue niaHumMempuyeckux

pueyp
PaCCManI/IBaCTCH OCHOBHBIC 2Tallbl U KOH]_ICHTyaJ'IBHBIe ITOJIOKCHUA
uH(popMaTH3alMUd  COBPEMEHHOTO  OOMIeCTBA.  AHAJIM3UPYETCsl  COCTOSTHUE

uH(popMaTH3alMU BY30BCKOIO O0Opa3oBaHMs W TE€OMETPUYECKHX KYpCOB B
MEJarorn4eCcKux By3ax.

AHanu3upyrOTCSd KOHCTPYKTHUBHBIE, HCCIENOBATEIbCKUE, AHUMALHUOHHBIE U
BBIYMCIIUTENBHBIE BO3MOYKHOCTH CHCTEM JAMHAMHUYECKON T'€OMETPUH KaK CpPENICTBO
KOMITBIOTEPHOT'O0 MOJIEIMPOBAHUS MPU 00YUYEHUH TAaKHMM MOAYJISIM Kypca T€OMETpUHU
KaK T€OMETPUS Ha INIOCKOCTH U B MPOCTPAHCTBE. PaccMarpuBaroTCs TEMBI MOAYJIEH
«I'eomeTpus Ha TIIOCKOCTU» U «l'€OMETpHsl B MPOCTPAHCTBE» Kypca I'€OMETPUU Ha
npeaMer 3(PQPEeKTUBHOCTH HCIMONB30BAHUS MPU HUX OOYYEHHH KOMIIBIOTEPHOTO
MOJICJIMPOBaHMs Ha 06a3e CUCTEMBbI TMHAMHUYECKOW MareMaTuku JKuBas MareMaTHka.
B 4acTHOCTM Takue TEMbl KaK KOHCTPYKTHBHBIE NOCTPOCHHS Ha IUIOCKOCTH M B
MPOCTPAHCTBE, METOAbl HW300paKeHMH, wucciaegoBaHue GUIyp MO 3aJaHHBIM
CBOMCTBAM €€ DJIEMEHTOB, PEIIEHUE BBIYMCIMTENIBHBIX 3a/Jad, pPEUICHUE 3adad C
UCIIOJIb30BAHUEM BEKTOPHOTO METOJAa W METOAA KOOpAMHAT, peIIeHue 3anad
MOBBIIIEHHOTO YPOBHS CJI0KHOCTH.

Mooynw 2. KomnvromepHoe ceomempuieckoe MOOeIuposane cmepeomempuieckux
Queyp

AKTyaJII/IBI/IPYIOTCSI KOHCTPYKTUBHBIC, IUHAMHUYCCKUC HW BbIYUCIUTCIIBHLIC
BO3MOXHOCTHU CHUCTEM III/IHaMI/I‘IeCKOI‘/’I IreoMCTpUN KakK CpPpCACTBO I'COMCTPHUUYCCKOTO
KOMIIBIOTCPHOI'O MOACIUPOBAHMUA. PaCCManI/IBaIOTCH TCMbI KypCa TCOMCTpHUHU Ha
npeamMeT 3(1)(1)CKTI/IBHOCTI/I HCIIOJIB30BaHUA IIPHU UX O6y‘{eHI/II/I KOMHBIOTCpHOﬁ Cpcabl
Kupas matematuka. OOCyxaercsi, KaKkuM 00pa3oM C MOMOIIBI FeOMETPUIECKOTrO
MOACIIMPOBAHUA B CHCTCMAX III/IHaMI/I‘{eCKOﬁ MAaTCMAaTUKHU MOXHO 3(1)(1)CKTI/IBHO
MOAACPKATh TAKUC TCMBI KypCa rCOMCTPUHN KAK NCHTPAJIBHOC IMTPOCKTUPOBAHUC U €TO
VHBApUaHTbI, MOJEIM NPOEKTUBHOM IUIOCKOCTH, Teopema Jle3zapra u ee NpuIoKeHus,
IMPOCKTHUBHLIC KOOPAWHATBI TOYCK HaA HpOCKTHBHOﬁ HpHMOﬁ J5! HpOCKTHBHOﬁ
IJIOCKOCTH, CJIOKHOC OTHOIICHHUC TOYCK H IPAMBIX, TAPMOHHYCCKHC YCTBCPKHU TOYUCK
H MPSAMBIX, IIPOCKTUBHBIC HpCO6p330BaHI/I${ HpOCKTHBHOfI IIJIOCKOCTH, IPOCKTHBHLIC
OTO6pa)KCHI/I$I TOYUCK U IMpsAMBIX, JIMHUK BTOPOIO0 TIIOPAAKA Ha HpOCKTHBHOfI
MJI0CKOCTH, TeopeMbl Ilackanga u Bpuanmona, noctpoenue moaenu Konu-Kieitna
II0CKOCTH JI00AUEBCKOro ¢ UCIIOJIb30BAHUEM Cpcabl JKuBas maremartuka.
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MeToauvecKkue peKOMEHIAUH 110 OCBOCHUIO JUCHMILIHHBI

CdopmynupyemM OCHOBHbIE pEKOMEH IALIUU 110 KaXKJOMY MOAYJIIO:

Mooyas Ne 1. KomnviomepHoe ceomempuueckoe MoOeauposanue naaHumMempuieckux
Queyp

BBonHas Tema MOAYJS UMEET TEOPETUUYECKYIO HAINPABICHHOCTh U IMOCBSIIEHA
OCHOBHBIM  JTallaM M  KOHLENTYyaJbHbIM  MOJIOKEHUSM  MHGOpMaTH3ALUU
MaTeMaTU4YecKoro o0pa3oBaHus. AHAIU3UPYETCS COCTOsIHME WH(MOpMaTH3alUuU
reOMETPUYECKUX KYpPCOB B NEJaroruuyeckux Bys3ax. Bes HeobOxoammas nndopmanus
MOXXeT ObITb B3siTa u3 MoHorpaguu Maitepa B.P. u Cémunoit E.A.
«HpopMallMOHHBIE TEXHOJIOTUU B OOYYEHHHM T'€OMETpUHU OakajaBpOB — OYyIyIIMX
yuuTesaeil MaTeMaTuKu», KOTopasi uMeeTcs B OUOIMOTEKe.

[locnenyronme TeMbl MOAYJA HMMEIOT NPAKTUYECKYHO HAIpPAaBICHHOCTb, M
KaKJ0€ 3aHATHE COMPOBOXKAAETCS JIa0OPATOPHBIMU pabOTaMU C HCIOIb30BAHUEM
cpenbl JKuass maremaruka. CopaepxaHue MOAYNS MpelycMaTpUBAaeT OOCYKIEHUE
00X MPOOJEMHBIX CUTyallui CBA3aHHBIX C: a) UCIOJIb30BAHUEM KOHCTPYKTHUBHBIX
BO3MOXxHOCTe JKuBOil mMaTeMaTHKU MpU OOYYEHUH TeOMETPUHM Ha MJIOCKOCTU U B
MPOCTpaHCTBE; 0) IKCHEPUMEHTAIBHBIMU U HCCIEA0BATEIbCKUMHU BO3MOXKHOCTIMHU
KuBoit MmaremMaTHKu; B) BOZMOXKHOCTSIMU JKHBOM MaTeMaTUKHU 1O 00YYEHHIO MMOUCKY
pEelIeHUs] TeOMETPUYECKUX 3ajady, ) C OpraHu3aleil HCcClIe0BaTeNbCKOW U
AKCHEPUMEHTATIBHOM AEATEIBHOCTH.

Ocoboe BHUMaHHE II€JeCO00pa3HO OOpPaTUTh HA BO3MOXKHBIC IMPOOJIEMHBIC
METOJIMYECKHE CHUTYallud, CBSI3aHHbIE C 00YyYEeHHMEM TI'€OMETPUU Ha IJIOCKOCTH U B
npoctpaHcTBe Ha 06a3ze JKuBOW MaTeMaTWKH, B YAaCTHOCTH, C HCIOJIb30BAaHUEM
BO3MOXHOCTe JKuBOW MaTeMaTWKd TpU U3YYEHHH: a) METOJOB MOCTPOEHUS
M300paKEHU Ha MJIOCKOCTH M B MPOCTPAHCTBE; 0) METO]a KOOPAUHAT Ha TUIOCKOCTH;
I') 2JIEMEHTOB BEKTOPHOM anreOpbl; 1) METOJa KOOPJAWHAT B MPOCTPAHCTBE; €)
adpuHHBIX TpeoOpa30BaHUl 1 UHBEPCUH K) METO/IOB PELICHUSI METPUUYECKHUX 3a/ad4;
3) METOJIOB pEIICHMs] KOHKYPCHBIX 3a7ad M 3a/lady TOBBIIIEHHOW CII0)KHOCTH, B
YaCTHOCTH OJIMMIIMAJHBIX 3a7a4.

Mooyas Ne 2. KomnviomepHoe ceomempuueckoe MooeauposaHiue
cmepeomempu4eckux Quayp

BonpmMHCTBO TEM MOIYJSI MMEIOT MPAKTUYECKYHO HAIPABICHHOCTh, KaXKI0€
3aHATHE MpEeANoaraeT UCIoiab30BaHue J1abopaTopHbIX paboT Ha 6aze cpeanl JKupas
marematuka. CojepkaHue MOAYJsd MpeAycMaTpuBaeT oOCyXAeHHe OOIIMX
NpOOJEeMHBIX CUTYyallMil CBA3aHHBIX C MHCIOJIB30BaHUEM BO3MOKHOCTeH JKuBOM
MaTeMaTUKH MPU H3YyYEHUHU: a) TEXHOJOTHEHW co3laHus u3oOpaxeHuil ¢Guryp B
JUHENHON TMepcrnekTuBe; 0) OCHOBHBIX MOHATUNA U CBOMCTB (YUIyp HA NMPOEKTUBHOM
IJIOCKOCTH, B) METOJa KOOPJAMHAT Ha TMPOCKTUBHOM IUIOCKOCTH; T) CBOMCTB
rapMOHUYECKUX YETBEPOK TOYEK, MPSMBIX M TOJHOTO YETHIPEXBEPUIMHHUKA; JI)
JMHUN BTOPOTO MOPsiiKa Ha MPOEKTUBHOM TIOCKOCTH; €) TuiockocTu JlobaueBckoro u
ee monenu Komu-Kneitna; »x) moucka pelieHus 3aJad Ha MOCTPOCHHUE OJHOMU
JUHENKON; 3) cmocoO0OB W METOAOB OpraHu3allid HCCIEAOBATENbCKOW U
AKCHEPUMEHTAIBHOM AEATENIbHOCTH CTYJEHTOB U IIKOJbHHUKOB.
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KoMnoHeHTbl MOHUTOPUHIA YUEOHBIX TOCTHKEHU I
TexHoJIOrn4ecKkas KapTa peiTUHHIa AUCHUIINHbI

HaunmeunoBauue
TUCHUATUIUHBI

Hanpasiienne noAroToBKU U YpOBEHb
oOpa3oBaHus (0akanaBpuar, MarucTparypa,
acnimpanTypa) HaumeHnoBanue nporpaMmepl/
npoduis

Konmnuectso
3a4ETHBIX
€IMHUL/KPEUTOB

CucreMsl
JTMHAMHUYECKOH
MaTEMAaTHKHU B
TEOMETPUIECKOM
MOJICTTUPOBAHUH

Hampasnenue nonrorosku 44.04.01 [lexarorudeckoe
obpazoBanue. HanpasineHHOCTH (TpOGMIIB)
o0pa3oBartenbHO#t mporpammbl MH(opMalmoHHbIe 1
CYIIEPKOMIIBIOTEPHBIC TEXHOJIOI'MM B MATEMATHYCCKOM
00pa3oBaHUU

4 3.e.

CMexHbIe JAUCHUITIIMHBI I1O y‘le6HOMy IJIany

HpCI[IHCCTBYIOH_[I/IGZ CucrteMbl HHH&MI/I‘IGCKOIZ MAaT€¢MAaTUKH B IIKOJBHOM KYPCC I€OMETpPUH,

I'eomerpus, [IpoextuBHasi reometpusi 1 OCHOBaHUs T€OMETpUN OakajlaBpuaTa

HOCJ’IG)IYIOHII/IGI KOMHBIOTCpHOC TCOMETPHUICCKOC MOJICIIMPOBAHUC

Mopynp Ne |

Conepxxanue

dopma paboTer*

min

KomxnuectBo 0auioB 35 %

max

Texyias pabota

NunuBunyanbHas

nomatHss pabora Nel i

15

3ayéT 12

20

HUtoro

21
Mopynpb Ne 2

35

Conepxxanue

dopma paboThr*

KomnuectBo 0auioB 35 %

min

max

Texyimas pabota

NunuBuayanbHas

nomarnrHsis padbora Ne2 9

15

HUtoro

9

HTorosbiii MOJ1YJIb

15

Conepxxanue

dopma paboThr*

min

KomxnuectBo 0asuioB 40 %

max

HUTorosei
PEUTHUHT -
KOHTPOJIb

30

DK3aMeH

50

HUtoro

S0

Oo01iee

KOJIMYCCTBO

AUCHUITIINHE
(10 UTOraM M3y4eHus BceX MOAYJIei)

30

0a/uI0oB 1O

*[lepeyenn GopM pabOTHI TEKYIIEH aTTeCTaluy onpeessercs kaeapoil nim BeaymuM MpenoaaBaTeneM
CooTBeTCTBHME PEHTHHIOBBIX 0A/JIOB U aKAJeMUYECKOH OLeHKHU:
50 6awToB — MOMYCK K 9K3aMEHY
60-72 — yOBIETBOPUTEIHHO
73-86 — xoportio
87-100 — otinuHO
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DoH/I OLIEHOYHBIX CPEACTB

MMHHUCTEPCTBO ITPOCBEIIEHUS POCCUHCKOM ®EJIEPALIU
denepalibHOE TOCYIAPCTBEHHOE OI0KETHOE 00Pa30BaTEIbHOE YUPEIKICHHUE
BBICIIIETO 00pa30BaHus
KpacHosipckuii ToCy1apCcTBEeHHBIHN Te1arOTHIECKH YHUBEPCUTET
uM. B.I1. Actadnena

NucTuTyT MaremMaTuku, GU3nKu, UHHOPMATUKU

Kadenpa-pazpaboTuuk: MaTeMaTUKH U METOJAUKHA OOyUYCHHSI MaTeMaTHKE

YTBEPXJIEHO OAOBPEHO
Ha 3acellaHuu Kadeapbl Ha 3ace/laHuU Hay4YHO-METOJIMYECKOI'0 COBETa
npotokod Ne 9 ot 03 mas CHIEUAIBHOCTH (HAIMpPaBJICHUS MTOATOTOBKH )
2023 poTokoa Ne 8 ot
N.o. 3aB. xadenpoit 17 mag 2023
IIpencenarens W — 1A Aémmna

j,,/{jf/ 3 M.B. lllamkuHa

®OH/J OHEHOYHbBIX CPEACTB
Jliist mpoBeieHUS TEKYIIETO KOHTPOJISI M MPOMEXKYTOUHOM aTTECTAlMU 00y4YatonIuXcs
10 TUCLUIUINHE

CHUCTEMBI IMHAMMWYECKOW MATEMATHUKMU B
I'EOMETPUYECKOM MOJEJUPOBAHHUHA

Hanpasnenne noarorosku: 44.04.01 IIEJAT'OT'MYECKOE OBPA3OBAHUE

HanpasnenHocts (nmpoduiib) 06pa3oBaTeIbHON MPOTrPaMMBI
HNudopmarimoHHbie U CynepKOMIbIOTEPHbIE TEXHOJIOTHH B
MaTeMaTHYECKOM 00pa30BaHUU
KBasin(pukanus (cteneHb): Maructp
®dopma 00ydyeHHs: 3a04Has

i/ ’/

/'7

CocraBurenb \/ Maiiep B.P., npodeccop.

Kpacnospck 2023
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SKCIHEPTHOE 3AKJIIOYEHUE HA ®OH/ OLIEHOYHBIX
CPEJCTB

[IpencraBnenHbli  (QOHA  OIEHOUHBIX CPEACTB JJis TEKyIled W
MPOMEKYTOUHOM arTectannu cooTBeTCTBYET TpeboBanusiMm ®I'OC BO.
[Ipennaraembie (OpMBI W CpEACTBA aTTECTAllMU aJEKBAaTHBI LIEJSAM U
3ajlayaM  peaju3aluud  OCHOBHOM  mpodeccruoHanbHOM  00pazoBaTenbHOMN
mporpaMMbl 10  HampaBiaeHurOo 1noArotoBkn 44.04.01 Ilegarormueckoe
oOpa3oBaHue, HampaBJIeHHOCTh (Tpoduias) oO0pa3oBaTEILHON MPOTPAMMEI
NudopmarimonHble W CyNEpKOMIIBIOTEPHBIE TEXHOJOTMH B MAaTeMAaTHUYECKOM
oOpa3oBaHuH, KBaIU(PUKaLUs (CTENEHb): MarucTp, popma oOydeHus: 3a04Has.
OneHouYHbIE CPEeICTBA U KPUTEPUH OLEHUBAHUS MPEICTABICHBI B MOJIHOM
o0beMe. POopMbl OIIEHOUHBIX CPEJCTB, BKIIOYEHHBIX B MPEACTABICHHBIN (OHI,
OTBEUYAIOT OCHOBHBIM mpuHUUNaM (opmupoBanuss POC, ycTaHOBICHHBIX B
[Tonoxenun o QopMupoBaHuu (OHJA OLEHOYHBIX CPEACTB MJisi TEKYIEro
KOHTpPOJISL YCIIEBAEMOCTH, MPOMEKYTOUYHOM M HTOTOBOM (rocyJapCTBEHHOM
UTOTOBOI) arrecTalud OO0y4alolUXcs MO 00pa3oBaTeIbHBIM IMpPOTrpaMMam
BBICIIETO  OOpa3oBaHuUs — T@porpamMmaM OakanaBpuaTta, MporpaMMam
CHEeIUaINTeTa, IporpaMMaM MarucTpaTypbl, MporpaMMaM MOATOTOBKU Hay4HO-
MeJaroruyeckux KajapoB B aclupaHType — B (eaepalibHOM rocyAapCTBEHHOM
OIO)KETHOM  00pa3oBaTEIbHOM  YYPEXKJIEHUU  BBICHIETO  O0Opa30BaHMUs
«KpacHosipckuii TOCYJIapCTBEHHBIM IeAarormyeckuii ynusepcuter um. B.IL
ActadbeBay, yTBEpKI€HHOTO npuka3oM pekropa Ne 297 (m) ot 28.04.2018.
Pa3paboTanHblii U MpeACTaBICHHBIN AJIA SKCHEPTU3bl (HOHA OLEHOYHBIX
CPEICTB PEKOMEHAYeTCs K MCIOJIb30BaHUI0 B IpOLIEcC€ IMOATOTOBKUA IO

YKa3aHHOW IIporpaMme.

Okcnepr-paboTonares,
nupektop MAQOY rumuaszus Nel4

«JKOHOMUKH, YIIPABIICHUS U TTPaBay lymax H.B.

27.04.2021
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Ha3nauyeHnue (poHAa OLIEHOYHBIX CPEICTB

1. ILlenvto co3panust (GOHAA OLEHOYHBIX CPEICTB TUCHUIUIMHBL «CHCTEMBbI
JUHAMUYECKOM MaTeMaTMKd B TIE€OMETPUYECKOM MOJICTUPOBAHUMNY  SIBISETCA
YCTAHOBJIEHHWE COOTBETCTBUS YUEOHBIX TOCTUKEHUMN 3aJIaHUPOBAHHBIM pe3yJbTaTaM
oOydyeHuss U TpeOOBaHMSIM OCHOBHOM TNpodeccHoHaIbHON 00pa3oBaTEeNbHOU
pOrpaMmbl, paboyeit mporpaMMbl JUCIUTUIMHBI.

2. ®oHA OUEHOYHBIX CPEACTB MO aucuumuiuHe «CHCTeMbl AMHAMUYECKOMN
MaTeMaTUKHU B T€OMETPUUYECKOM MOJEIUPOBAHUNY PEIIAET CIEAYIOLINE 3a0ayu:

— yOpaBJ€HHE MPOLIECCOM NPHUOOPETeHHs] O0YyJaroUUMUC HEOOXOIUMbIX
3HAHWM, YMEHUW, HABBIKOB U (OpMUPOBaHUS KOMIIETCHLUN, OMNpPENEICHHBIX B
oOpa3oBaTeIbHBIX  CTaHAApTax MO  HampaBieHWtO  moaroToBku  44.04.01
[Tenarornueckoe oOpazoBanue, kBaaudukamus (cteneHs) Maructp;

— yHOpaBlieHHWE IPOLIECCOM JOCTIKEHMSI peaiu3aludd 00pa30BaTeNIbHBIX
MpOrpaMm, OINPEAEIICHHbIX B BIIe HA00pa KOMIIETEHIINM BHITYCKHUKOB,;

— OIIEHKa JIOCTMXKEHMHM OOydYaromMXcs B MPOLECCe H3YyYEHUS AUCLMIUIAHBI
«CucTeMbl TUHAMHYECKOM MAaTeMaTHUKW B TE€OMETPUUYECKOM MOJEIUPOBAHUNY, C
OTIpEJICTICHUEM TIOJIOKUTENbHBIX / OTPUUATENBHBIX PE3YJIbTATOB M IUIAHWPOBAHUE
MPEeayNpPeKIaA0MNX / KOPPEKTUPYIOLIUX MEPOTIPUATHH;

— oOecrieueHUe COOTBETCTBUSL pe3yJbTaTOB OOy4YeHHUs 3ajadaM Oyayuiei
npodeccuoHanbHON AESTENBHOCTH YEpe3 COBEPUICHCTBOBAHWE TPAJUIMOHHBIX U
BHEJI[pEHUE HWHHOBALIMUOHHBIX METOJO0B OO0yueHuss B 00pa3oBaTeNbHBIA MpOLECcC
YHUBEPCUTETA;

— COBEPILIEHCTBOBAHNUE CAMOIOATOTOBKH U CAMOKOHTPOJISI 00 y4aroInXCs.

3. ®oHA OLEHOYHBIX CpEACTB pa3paboTaH HAa OCHOBAHUM HOPMATHUBHBIX
O0OKYMEHMOB:

— (¢enepalibHOTO TOCYAApCTBEHHOIO 00pa30BaTENIbHOIO CTaHAApTa BBICIIETO
oOpasoBaHus 1o HanpasiaeHUto noarotToBku 44.04.01 INegarornueckoe odpasoBaHue,
kBasn(pukanus (crenenb) Maructp.

— oOpa3oBaTenbHON MTPOrpaMMbl BBICIIETO0 O0pa30BaHUS 10 HAIPABJICHUIO
noarotoBku 44.04.01 Ilemarormyeckoe oOpa3oBaHue, KBanudukanus (CTEIEHD)
Marwucrparypa.

— Ionoxenust o ¢opmupoBaHur (POHIA OLEHOYHBIX CPEICTB JJISl TEKYILETO
KOHTpOJISl yCIIEBAEMOCTH, MPOMEKYTOUHOM M UTOTOBOM aTTeCTAllMM O0Yy4YaroIIUXCs
no oOpa3oBaTelbHBIM MPOrpaMMaM BBICIIETO OOpa3oBaHUs — MporpamMmmam
MarucTparypbl B (eAepallbHOM TOCYAapCTBEHHOM OIOKETHOM 00pa3oBaTesbHOM
yupeKIeHHH  Bbicmiero  oOpasoBaHusi  «KpacHospckuii  rocyaapCTBEHHBIN
negarorudeckuii yuusepcuret uM. B.I1. ActadneBa» u ero gpunnanax.

IlepeyeHbp KOMIETEHUHMH ¢ YKa3aHMeM 3JTanmoB uX (GOpMHUPOBAHUA B
npouecce M3y4eHUus JUCHMIIMHBI
1. IlepedyeHb KoMIeTeHLMH, (HOPMHUPYEMBIX B MPOLECCE U3YUCHHS TUCHUUILITUHBI
«KoMIbproTEpHOE T€OMETPUUECKOE MOACIIUPOBAHUEY !
Obwenpogheccuonanvrvle KoOMnemeHyuu.:
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OIIK-2. CnocobeH nMpoeKTUpOBaTh OCHOBHBIE U JOIMOJHUTENbHBIE 00pa30oBaTEIbHbIC
MPOrpaMMbl U pa3padaTbiBaTh HAYYHO-METOAMYECKOE 00ECIICUEHHE UX PeaTu3alliH.
IIpogpeccuonanvnvie komnemenyuu:
[1K-2. CriocoOeH oCyIIeCTBISTh MPOSKTUPOBAHUE HAYYHO-METOANYECKUX U yueOHO-
METOIMYECKHX MaTEPHAIIOB.

IIK-3. Cnocoben OPraHu30BEIBATh HAYYHO-HCCICAOBATCIBCKYIO OCATCIBHOCTD
00y4Jaromuxcs.
Jran JAMcuuMnnHbl, y4acTBYyIOIIUE B OueHnouHoe
Komnerenuun ¢opmupo ¢opmupoBaHuN KOMNIETEHUHH Tun cpeacTso/ KUM
BaHHUSA KOHTpOJIsA | HoMe | ¢opma
p
OIIK-2. Cnocoben opueHtup Moxayns 2 "Ilemarorndeckoe mpoektupoBanue". | Texymuii 3 Unn.
IIPOEKTUPOBATH oBouHbIM [Teopernueckue OCHOBBI MIeIarOrMYecKoro | KOHTPOINb H.p..
OCHOBHBIE U KOTHUTHUB |IPOEKTUPOBAHMUS. Texymmii 2 3auér
JIOTIOJTHUTENbHBIE HBIN ITpoexTupoBaHue 00pa30BaTENbHBIX NPOTPaMM. | KOHTPOJIb
o0pazoBaTenbHbIe npaxcuon | IIpoekTpoBaHnMe CHCTEM MCCIENOBATENLCKOM | Texyruuii 4 Wupn.
IIPOrpaMMBl U ormyec- | padoTsl 00yJaronuXcsl. Monyns 4 | KOHTpOIb I.p..
pa3pabaThIBaTh Kuif WNHdopmanmoHHbIe TEXHOIOTHMA B IIKOJIEHOM
Hay4qHO- peduiexcu | Kypce MaTCMaTUKH. Hudpossie | TIpomexy 1 DK3aMeH
METOIAMYECKOE BHO- 00pa3oBaTeNbHbIE PECYPCHl B IIKOJIBHOM Kypce TouHAas
oOecreyeHre ux OLICHOYHBI aﬂFEGPBI. I/IH(I)OpMaI_[I/IOHHI)Ie TCXHOJIOTHUHU B | grTecTalu
peanu3anum. 7 HIKOIBHOM Kypce Hadajl MaTeMaTH4ecKOTro q
aHammza. Monyne 5 MHpopmanuoHHbe
TEXHOJIOTUM B MaTeMaTHUYECKHX Kypcax Bys3a.
CucreMbl TUHAMMYECKONH MaTeMaTHKH B Kypce
TeOMETPHUH BYy3a. Wudopmannonusie
TEXHOJIOTMM B Kypce BBICIICH  aireOpsl.
WHdopmanmoHHble  TEXHOJOTHH B Kypce
MaTeMaTH4ecKoro aHajauza. Moaysb o BEIOOpY
1. KommerotepHoe T€OMETPHUUECKOE
MoJenupoBaHue. JlUCKpeTHass MaTeMaThKa U
nHpopmanmonHeie  TexHomoruu.  CUcTeMbI
JTUHAMHUYECKON MaTeMaTHKH B T€OMETPUYECKOM
MozenupoBaHuy. KommbproTepHas aHMManus B
JIMCKPETHOM MareMmaruke. Y4eOHas TIpakTHKa:
TEXHOJIOruuecKast (MPOEKTHO-TEXHOIOTHIECKast)
mpaktuka. IloaroroBka Kk cmade M crada
TOCYIAapCTBEHHOr0 JK3aMeHa. BplmonHeHne u
3amuTa BBIITYCKHOM KBaJTH(UKAIIMOHHON
paboTEHI.
opuentup | Moxayns 2 "llemarorndeckoe npoexktupoBanue”. | Texymuii 4 Unn.
oBouHBI | Moayns 4 HMHpopMalMOHHbIE TEXHOJOTMH B | KOHTPOJb H.p..
KOTHUTHMB | IIKONBHOM Kypce MaTteMaTukd. ILludpossie | Texymuii 2 3auér
HBIN 00pa3oBaTeNbHbIE PECYpChl B IIKOJIBHOM KYpPCE | KOHTPOJIb
npakcuon | anmre6bpel.  Moxmynms 5 Mudopmanuonsele | Texymmii 3 Wun.
IIK-2. Cnocoben oruuec- | TEXHOJNOTMM B MAaTeMaTUYECKUX KypCax BY3a. | KOHTPOIb I.p..
OCYILIECTBIIATh K WHdopmanmoHHble  TEXHOJOTHH B Kypce
MIPOEKTUPOBAHUE pedrexcu | BICIIEH anreOpel. Moayne mo BeIOOpY 1. IIpomexy 1 JK3aMeH
Hay4YHO- BHO- KOMHLIOTepHOC T€OMETPUUCCKOC TOYHAas
METOANYECKUX U OlleHOYHBI | MOJEIUpoBaHue. JIUCKpeTHass MaTeMaTHKa H | arrecraiu
y4eOHO- i nHpopmanmonHeie  TexHomoruu.  CUcTeMbI P
METOANYECKUX JUHAMHUYECKON MaTeMaTHKH B T€OMETPUYECKOM
MaTepHaioB MonenupoBaHuy. KommbproTepHas aHMManus B
JIMCKPETHOM MareMmaruke. Y4eOHasi IpakTHKa:
TEXHOJIOTHYeCKast (MPOEKTHO-TEXHOIOTHIECKast)
MIPAaKTHKA. O3HaKOMHTENbHAs MIPAaKTHKA.
[IpousBoacTBeHHas MIPAaKTHKA.
TexHonornueckas (IpoexTHo-
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TEXHOJIOTUYECKast) MIPaKTHKA. HayuHo-
uccnenoBaTensckas pabdora. Ilemarormueckas
MIPaKTHKA. [pexauruiomuas MIPaKTHKA.
INoxroroBka k caade U caya rocylapCTBEHHOTO
9K3aMeHa. BhINoHeHne W 3aluTa BBITYCKHON
KBaJTM(UKAIIMOHHOM paboTHI.

TIK-3. Criocoben
OpPraHU30BBIBATH
Hay4HO-
HCCIIE0BATETBCKYIO
JIEeATENBHOCTD
o0yJaromuxcs

OpueHTHp
OBOYHBIN

KOTHUTHUB
HBIHI

MIPaKCUOI
oruyec-
KHH

pediiexcu
BHO-
OLIEHOYHBI

u

Monyne 1 "Mertomonorus HCCIEIOBaHUS B
obpazoBanun". Monynas 2 "Ilemaroruueckoe

npoektupoBanue". Moayne 3 "OcHOBBI
OopraHu3aIuu npodeccHoHaIbHON
nefgarorudecko  aearenpHoctu".  JlemoBoit

WHOCTpPaHHBIN A3bIK. COBpEMEHHBIC MPOOJIEMBI
HayKd ¥ 00pa3oBaHus. TeopeTniecKue OCHOBBI

neaarorudacCkKoro MIPOCKTUPOBAHUA.
HpOCKTI/IpOB aHHC o6pa3013 ATCIIbHBIX
mporpamMm. HpOEKTI/IpOBaHI/Ie CHUCTEM

HCCIIEIOBATENbCKOW  paboThl  00YJaIOMIUXCA.
Monayne 4 HMH(bOpMaIlMOHHBIE TEXHOJIOTHH B
HUIKOTBHOM Kypce MaTeMaTuku. Cucremsl
JMUHAMHYECKOH MaTeMaTUKH B  MIKOJIHHOM
Kypce TE€OMETPHH. [udpossie
00pa3oBaTeNbHbIE PECYPCHI B IIKOJIBHOM Kypce
anreOpel.  MHpOpMaInoHHbIE TEXHOJOTHH B
LIKOTBHOM Kypce Hayal MaTeMaTH4ecKOro
aHamza. Monyne 5 MHdopmanuoHHbe
TEXHOJIOTUM B MaTeMaTHUYECKHX Kypcax BYy3a.
CucremMbl TUHAMUYECKOH MaTeMaTHKU B Kypce
reOMETPHUH BYy3a. WNudopmanmonnsie
TEXHOJIOTMM B Kypce BBICHICH aireOpsbl.
WHdopmanmoHHble TEXHOJIOIMH B  Kypce

MaTeMaTH4eCcKOro aHaIM3a. CucreMbl
MUHAMHYCCKOM ~ MaTeMaTHKH B Kypce
reOMETpUH BYy3a. Monynb 6

"NHdopManmoHHbIE M CYNEPKOMIIBIOTEPHBIE
TEXHOJIOTHH B UCCIIENOBATEIHCKOM O0y4YeHUH'".
CraTHCTUYECKHE METOAbl B TEAarorn4ecKux
UCCIIEIOBAHUSX. CynepKoMITbIOTEPHBIE
TEXHOJIOTUM B MaTEMaTUKE U MaTeMaTHYECKOM
obpazoBanun. Moxayns 1o  BeiObopy 1.
KowmrmsrorepHoe reOMETPUUECKOe
MoJeupoBaHue. JluckperHas MareMaTHKa |
nHdopmanmonHele  TexHomoruu. CuHCTEMBI
JIMHAMHYECKOU MaTeMaTHK! B
T€OMETPUYECKOM MOJICTTUPOBAHHH.
KommbloTepHass aHumanust B JUCKPETHOM
MaTemMatuke. YueOHas TIpaKTUKa: Hay4HO-
uccnenoBaTenbckas pabora. O3HaKOMHTENbHAS
npakthka.  [IpoM3BOACTBEHHas  NpaKTHKA.
TexHomornyeckas (IpoexTHO-
TEXHOJIOTUYECKast) MIPaKTHKA. Hayuno-
uccnenoBaTenbckas pabora. Ilemarormueckas
MIPaKTHKA. [MpenauruiomHast MPaKTHKA.
[Toaroroska K craude u chaua
TOCYIapCTBEHHOI'O 3K3aMeHa. BelmonHeHne u
3allUTa  BBIMYCKHOH  KBaJM(UKAIIMOHHON
paboTEHIL.

Texymmii Wnn.
KOHTPOJIb J.p..
Texymmii 3auér
KOHTPOJIb
Texymuii Wnn.
KOHTPOJIb J.p..
[Ipomexy Dx3aMeH

TOYHAs
aTTecTanu

o

q)OH[[ OLCHOYHBIX CPEACTB /IJIA l'lpOMe)KyTO‘lHOﬁ arreCranmm

1. ®oHABI OLICHOYHBIX CPEICTB BKIIOYAIOT: BOIPOCHI K 3a4ETY U IK3aMEHY.

2. OHCHO‘IHBIC CpCACTBaA: BOIMPOCHI U 3aJlaHUA K SK3dAMCHY.
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KpI/ITepI/II/I OOCHHUBAHUS IO OICHOYHBIM CPCACTBAM lu2— BOIIPOCHI K 3a4ETY U

3K3aMCHY
[IponBUHYTHIN ypOBEHB ba3oBblif ypoBeHb [ToporoBelii ypoBeHb
c(OpMHUPOBAHHOCTH c(hOpMHUPOBAHHOCTH c(OpMHUPOBAHHOCTH
dopMupyemble KOMIETEHIUH KOMIETeHIUH KOMIETeHIUH
KOMIICTCHITHU (87 — 100 6asoB) (73 — 86 b6amoR) (60 — 72 bamioB)*
OTJINYHO/3aYTEHO XOpOIIO/3a4TEHO YIIOBJIETBOPUTEIHHO
/3a4TE€HO
OIIK-2. Cniocoben Croco0eH Ha BHICOKOM Crioco0eH Ha cpeHeM CriocobOeH Ha
MIPOEKTUPOBATH OCHOBHBIE | YPOBHE ITPOEKTUPOBATH YPOBHE MIPOEKTUPOBATH YIIOBJIETBOPUTEIHHOM

U JIONIOJTHUTEIIbHBIE
00pa3oBaTebHbIE
MPOrpaMMBI U
pa3pabaThIBaTh HAYIHO-

OCHOBHBIE U
JIOTIOTHUTEIbHBIE
00pa3oBaTeNbHbIE
MPOrpaMMBI U

OCHOBHBIE U
JIOTIOTHUTETbHBIE
00pa3oBaTebHbIC
MPOrpaMMBI U

YPOBHE MPOEKTUPOBATH
OCHOBHBIE U
JIOTIOTHUTETbHBIE
00pa3oBaTeNbHbIE

METOINYECKOe pa3pabaThiBaTh HAy4HO- pa3pabaTeIBaTh HAYYHO- MPOrpaMMBI U
obecreueHne ux METOINYECKOe METOINYECKOe pa3pabaTeIBaTh HAYYHO-
peanu3aium. obecreueHne ux obecreueHne ux METOHYECKOE
peanu3aium. peanu3aium. obecreueHne ux
peanu3aium.
[IK-2. Criocoben CriocoOeH Ha BBICOKOM Crioco0OeH Ha cpeHeM CriocobOeH Ha
OCYIIECTBIIAT YPOBHE OCYIIECTBIISAThH YPOBHE OCYIIECTBIIATH yIOBJIETBOPHUTEIBHOM

MMPOCKTUPOBAHUC HAYIHO-
MECTOAUYCCKHUX U lee6Ho-

MMPOCKTUPOBAHUEC HAYIHO-
MCTOAUYCCKUX U lee6Ho-

IMPOCKTUPOBAHUEC HAYIHO-
MECTOAUYCCKUX U lee6Ho-

YPOBHE OCYIIECTBIISATH
MPOEKTUPOBAHHE HAYIHO-

METOIUYECKHX METOIUYECKHX METOIUYECKHX METOIHYECKHX U yIeOHO-

MaTepuasoB MaTepHaioB MaTepHaioB METOIUYECKHX
MaTepUasoB

[IK-3. Criocoben CriocoOeH Ha BBICOKOM Crioco0eH Ha cpeHeM CrocobOeH Ha

OpPraHU30BBIBATh HAYYHO- | YPOBHE OPraHM30BHIBATH YPOBHE OPTraHU30BHIBATH yIOBJIETBOPUTETHHOM

HCCIIETOBATENBCKYIO HAYYHO- Hay4HO- YPOBHE OPTraHU30BHIBATH

JEATEIBHOCTD HCCIIETOBATENBCKYIO HCCIIEIOBATENBCKYIO HAY4YHO-

00yYaroIHXCsl. JeATETBHOCTb. JeATETBHOCTb. HCCITETOBATENBCKYIO
JIeATETBHOCTb.

*Menee 60 0aIoB — KOMIIETEHIUS He c(HOPMHUPOBAHA

DoH/1 OLIECHOYHBIX CPEICTB AJI5l TEKYIIEro KOHTPOJIS YCIIeBaeMOCTH

@DoHBI OIEHOYHBIX CPEJCTB JIJIsi TEKYIIETO KOHTPOJS yCIEBAeMOCTH BKIIIOYAIOT B
ce0s1: MHIUBUAYAJbHYIO JOMAIIHIOW padoTy.

KpI/ITepI/II/I OOCHUBAHUA II0 OLNCHOYHBIM CpCACTBAM JUJId TCKYHICTO KOHTPOJIA

YCIICBACMOCTH

2. Kpurepun OLEHMBaHMS IO OLEHOYHOMY CPEACTBY 3 W 4 — WHAMBUAYAIbHOUN
JOMalIHel paboTe MO AIEMEHTapHON reOMETPUH.

Kpurepun oueHuBaHus

KomuuectBo
0ayutoB (BKJIa
B PEUTHHT)

BeinmosiHeHbl Bce 3aaud  MHAUBUYAIbHON JOMAalIHEH 3-6
paboThl, B TOM YHCIIC 3a/Ja4M, CBSI3aHHBIE C MOCTPOCHUEM
JMHAMUYECKUX YepTexken B cpene KuBas MaTeMaTuka

JInHaMUYEeCKrue YEepPTEX U COMPOBOXKICHBI TEKCTOBBIMU 34
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KOMMEHTapUsIMU, OOOCHOBBIBAIOIIMMHU OCHOBHBIE JTallbl
penieHns 3a1a4u
ApryMEHTUPYET OCHOBHBIE BBIKJIAJIKH, MPEAJIAracT HUHbBIC 2-3
BApHAHTHl PEIICHUA 3a7a4y WHIAWBUAYAIBHON JOMAalIHEH
paboThI
DopMyJIPYyET 3a7aun AHAJIOTUYHBIC 3aj1a4yam 1-2
WHIUBUIYAJIbHON JOMAIIHENH paboThI
MakcuManbHbIi 6asut (B 3aBUCUMOCTH OT CTEIIEHU 9-15
CJIO’)KHOCTH 3aIaHUM)

OIIeHO‘IHbIe cpeacrea i atTreCTtalumn

Bonpocsl k 3auéry

1. ITpumepsbr s exTuBHOTrO HCTIOJIB30BaHUs KOMIIBFOTEPHOTO
F€OMETPUYECKOTO MOJAETUPOBAHNUS PU U3YUEHUU T€OMETPHUH Ha TIOCKOCTH.

2. Meronsl KOMIBIOTEPHOIO MOJEJIHUPOBAHHS TPEYroJbHUKA M €r0
3aMeYaTeNbHbIX TOYEK U MPAMBIX, MHOTOYT OJIbHUKOB.

3. KomnerooTepHoe  MOAEIMPOBAHME  MPABUIBHBIX M 3BE3AYATHIX
MHOT'OYT'OJIbHUKOB.

4. KoMnbrOTEpHOE MOIEIUPOBAHUE IAPKETOB, B TOM YHUCJIE MApKETOB M3
3aKpyYE€HHBIX MHOT'OYTOJIbHUKOB.

5. KommbloTepHoe MOJEIMpOBaHUE JUHUN BTOpPOro mopsaka, ¢Guryp,
COCTAaBJICHHBIX U3 YacTel U (pparMeHTOB JIMHUNA MIEPBOTO U BTOPOTO MOPSJIKA.

6. KommnproTepHOE MOIEIMPOBAHUE JINHUM B MOJISIPHBIX KOOPAUHATAX.

7. KomnproTepHas BHU3yalIM3alds MapaJUIEIbHOTO IEPEHOCa IIOCKOCTH,
peneHns 3aa4i METOA0M NapaJlIEIbHOTO MEPEHOCA.

8. KoMmbloTepHas Bu3yanu3alus NOBOPOTA IUIOCKOCTH, PELICHUS 3aJa4yu
METOZOM ITOBOPOTA.

9. KommproTepHass BU3yalIM3alMsi OCEBOM CHUMMETPUHM IUIOCKOCTH, PELICHUS
3a/1a4d METOJIOM CUMMETPHHU.

10. KommbroTepHass BU3yaidu3alusi NpeoOpa3oBaHHs MOA0OUS] TUIOCKOCTH,
pelIeHus 3aJa4l METOJJOM MO00MUs.

11. KomnprorepHas BU3yaln3alysi THBEPCHUH IUIOCKOCTH C BBIKOJIOTOM TOYKH,
peneHns 3aa4iu METOA0M UHBEPCHUH.

12. KommnbroTepHas Buzyanusanusi apduHHOTO MmpeoOpa3oBaHUs IUIOCKOCTH,
peleHus 3aJa4l METOA0M POJICTBA.

Bonpocsl k 3k3amMeny

1. IlpuBenure npumepbl 3PHEKTUBHOTO UCIOJIB30BAHUS KOMIIBIOTEPHOTO
r€OMETPUUECKOI0 MOAECIUPOBAHUS B HAYYHBIX UCCIEAOBAHUSAX.

2. llepeuncnuTe OCHOBHBIE MOTHUBBI  HCIIOJIB30BAHUS  KOMIIBEOTEPHOTO
reOMETPUYECKOr0 OOy4YeHUsT B CHUCTEME TE€OMETPUYECKOW IOJATOTOBKE YUMTENs
MAaTEMaTHUKHU.

3. OxapakTepu3yWTe OCHOBHBIE METOJBl KOMIIBIOTEPHOIO T'€OMETPUYECKOTO
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MOJICJIUPOBAHUS TUIOCKUX (UTY.

4. OxapakTepu3yWTe TOYEYHBI METOJ KOMIIBIOTEPHOTO T€OMETPHYECKOTO
MOJICJIUPOBAHUS CTEPEOMETPUUECKUX (PUTyp.

5. OxapakTepu3yiTe KapKacHbId METOJ KOMIBIOTEPHOIO T€OMETPUUYECKOTO
MOJICJIUPOBAHUS CTEPEOMETPUUECKUX (PUTYD.

6. Oxapakrepusyire MOJINTOHAJIBHBIN METOJ KOMIIBIOTEPHOTO
r€OMETPUYECKOTO MOJEIUPOBAHNS IOBEPXHOCTEM.

7. YKaxuTe aaropuTMbl PEMIEHUS 3a1a4d JOKAJIbHOW BUIUMOCTH, IIPUBEAUTE
MIpUMEp PELIEHUS TaKOW 3aa4u.

8. YKaxkuTe anropuTMbl pelIeHHs 3a]a4u rJ100anbHON BUAUMOCTH, IPUBEUTE
IIpUMEp PELIEHUS TaKOW 3aa4u.

9. B 4Wem cCyThb BHU3yalnu3alMud NapajUIeJbHOIO IIEpEHOCAa IUIOCKOM U
MPOCTPAHCTBEHHOMN (UTYpBI?

10.B dem cyTh Bu3yaiuzaluyd MOBOPOTA TUIOCKON (PUTYPBI OKOJIO HEKOTOPOM
TOYKHA KOOPAUHATHOM MJIOCKOCTH?

11.B yem cyTh BU3yalu3alMH MOBOPOTa MPOCTPAHCTBEHHON (UTYpHI OKOJIO
HEKOTOPOM PsIMOM €BKJIMAOBA IPOCTPAHCTBA?

12.B yem cyTh BU3yaldu3allUd CUMMETPUM IUIOCKON (DUTYypbl OTHOCUTEIBHO
HEKOTOPOH IpsIMOM (TJIOCKOCTH)?

®onj 3a1aHUM AJ151 HHAMBHUAYAJbHOH J0MalIHel padornl Nel.

«Tpeyzonbnux». TpeyroapHUK 3aJaH KOOpAWHATaMU CBOMX BepmnH. Ha
9KpaHe KOMIIBIOTEPA MOCTPOUTH M300pake€HHUE ATOTO TPEYroJibHUKA, €ro MEIUaHbI,
BBICOTBI W OHCCEKTPUCHI, BBIXOJAIIUX U3 OJHOM BEpIIUHBI, CEPEAMHHOTO
NEePNEHAUKYJIApa K CTOPOHE, MPOTUBOJEKAIIECH OTOM BEpIIMHE, BIHCAHHOW,
BHEBIUCAHHOU U ONMMCAHHOW OKPYKHOCTEU.

«/lunuss opmoyenmpoe mpeyzonvHukog». IlocTpouTh HaA JUCIUIEE JIMHUIO
OPTOIIEHTPOB TPEYTrOJILHUKOB, JIBE BEPIIUHBI KOTOPHIX (PUKCUPOBAHBI, a TPEThI —
IepeMeIaeTcs o NPSIMOil, NapaJIEIbHON TPOTUBOMIOJIOAKHON CTOPOHE.

«OxkpyscHocmo  Oeeamu  mouek». J{As TNPOU3BOIBHOTO TPEYroJIbHUKA
MOCTPOUTH Ha JUCIUIEE OKPY>KHOCTD JIEBATH TOUEK Dijiepa, CaMu 3TU TOUKH.

«Buewnuu  mpeyeononuxk  Hanoneoma». Ecinm Ha CTOpOHaxX JaHHOTO
TPEYroJIbHUKa BHE €r0 MOCTPOEHBl PABHOCTOPOHHUE TPEYrOJIbHUKHU, TO UX LIEHTPHI
SABJISIFOTCA BEpPUIMHAMU PABHOCTOPOHHETO TPEYrojibHUKA (BHEIIHUW TPEYTrOJIbHUK
Hamnoneona). OkpyHOCTH, OITMCAaHHBIE OKOJIO TOCTPOEHHBIX TPEYTOJILHUKOB, UMEIOT
obmyto Touky. [locTpouTh Ha auCIUIEE TEPEUYUCIICHHBIC BBIINIC TPEYTOJIBHUKU U
OKPY>KHOCTH.

«Buympennuti mpeyzononuxk Hanoneona». Ecim Ha CTOpOHax JaHHOIO
TPEYroJibHUKa BOBHYTPb €0 IMOCTPOEHBI PAaBHOCTOPOHHHME TPEYTrOJIbHHUKHU, TO HX
IIEHTPHl SBJISIIOTCSI BEPIIMHAMHU PABHOCTOPOHHETO TPEYroyibHUKa (BHYTPEHHUM
TpeyroiabHuk Hamoseona). lleHTpsl BHYTpEHHEro W BHEIIHETO0 TPEYTrOJIbLHUKOB
Hamoneona cosnagator. IloctpouTs Ha  auciiee  NMEPEYUCIEHHBIE — BBIIIE
TPEYTrOJIbHUKU U OKPY>KHOCTH.
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«Buewnue mpeyeonvnuxkuy. IlycTh Ha CTOpOHaX NaHHOTO TPEYrOJIbBHUKA BHE
€ro MOCTPOEHBI TPEYTOJIbHUKU TaKUM 00pa3oM, YTO CYMMa UX YTIJIOB, OMUPAIOIINXCS
Ha CTOPOHBI JAHHOIO TPEYroJdbHUKA, paBHAa pa3BEépHyTOoMy yriay. Torma: a)
OKPYXHOCTH, ONHCAHHBIE OKOJIO TOCTPOCHHBIX TPEYrOJbHUKOB, HWMEIOT OOIIYIO
TOUYKY; O) IEHTPbI 3TUX TPEYrOJbHUKOB O0OPa3ylOT TPEYrOJbHUK, YTIbl KOTOPOIO
paBHBI yriaM MOCTPOEHHBIX TPEYTrOJIbHUKOB, OMUPAIONIMXCS HA CTOPOHBI JAHHOTO
TpeyrojibHuka. llocTpouTh Ha JuUCIIEE NEPEUMCICHHBIE BBIIIE TPEYTOJbHUKH U
OKPYHOCTH.

«3ameuamenvHvie  mouku  mpeyeoavhukay. IlocTpouTs Ha  AucIUIee
TPEYroJIbHUK U BCE €T0 3aMeuaTeIbHbIe TOUKH.

IIpamaa Dunepa». N300pa3uTh Ha UCIJIEE TPEYTOJbHUK, TPU TOUKH MPSIMOM
Dilniepa, caMy MPAMYIO.

«lIpasunvnvie u 36é30uamvle MmHo20y2obHUKUY. I[locTpouTh Ha AuUCIUIEE
M300paKEeHUS Pa3IMYHBIX PABMWIBHBIX U 3BE3AUATHIX MHOTOYTOJIbHUKOB.

«llapkemvl U3 3aKpyueHHbIX MHO20Y207bHUKO8Y. lloCTpouTh Ha AuUCIUIEe
M300paKEHUS 3aKPYYEHHBIX MHOTOYTOJIBHUKOB, a TAaKXE MapKEeThl U3 CEMEHCTB
3aKpYYEHHBIX TPEYTOJbHUKOB, KBAJPATOB, IECTUYTOJIbHUKOB.

«llocmpoenue  mpeyzonbhuka Nno  MpEéM  CmMOpoHamy». 3aJaHbl  TPHU
MOJIOKUTENIbHBIX YKciia. BRIACHUTH, MOTYT JIM OHU OBITh CTOPOHAMU TPEYTOJIbHUKA U
€CJIM J1a, TO, BHIOpAaB MAKCHMMAJbHO BO3MOXKHBIA MacuTad, MOCTPOUTH Ha JAMCILIIEE
€ro u300pakeHue.

«Pomawxay». TlocTpoUTh KOMIBIOTEPHYIO MOJEIb CHCTEMBbI PABHBIX MEXIY
co0O0H 3JUIMIICOB, LEHTPBI KOTOPHIX JIEkKAT HA OKPYKHOCTU U JIENAT €€ Ha paBHbIE
YacTH, MPUYEM MpsIMbIE, COAEpPKalUMe OOJIbIIME OCHU DIUIUIICOB, MPOXOIAT uepe3
HEeHTp OKpYy>KHOCTH. Co3narh 3¢ (deKT BpalleHus MOJyuyeHHOH (Urypsl BOKpYr eé
LEHTpA.

«Connviukoy». TlocTpoUTh KOMIBIOTEPHYIO MOJEIb CUCTEMBbI PABHBIX MEXIY
co0o# TunepOoJ1, BEPIIMHBI KOTOPHIX JIEKAT HA OKPYKHOCTU U JENAT €€ Ha paBHbIE
4acTH, NpUYEM TpsIMbIE, COJep)Kalllie ACHCTBUTEIbHBIE OCH THMNEPOO0J, MPOXOIAT
yepe3 LEeHTp OKpyXHOCTU. Co3aaTh 3D eKT BpallleHus NOJTy4eHHONU (GUTYpPBI BOKPYT
€€ 1eHTpa.

«llooconnyx». 11ocTpOUTh KOMIBIOTEPHYIO MOJEIb CHUCTEMBI PABHBIX MEXKIY
co0oll mapaboJi, BEpUIMHBI KOTOPBIX JIEKAT Ha OKPYKHOCTU M ACNAT €€ Ha paBHbIC
4acTH, OpUYEM NpsMble, COAEpXkallhe OCH Mapaboji, MPOXOAAT 4Yepe3 ILEHTP
okpyxHocTH. Co3aaTh 3P PeKT BpalieHUs MOIYyYeHHOU PUTypbl BOKPYT €€ LEeHTpa.

[locTpouTs Ha »JKpaHe KOMIIbIOTEpAa M300pa)K€HHE HEKOTOpOH (QUrypsl
MJI0CKOCTU. McTonb3ys aHMMaMOHHbIE BO3MOXHOCTH KOMIIBIOTEpA, CMOJIEIHPOBATH
Ha JUCIUIee MPOLIECC HEMPEPBHIBHOIO MEPEMEIICHUs 3TOW (QUryphl MOJ JEHCTBUEM
KOMITO3ULIUH MTapalIeIbHOTO IEPEHOCA, OCEBOM CUMMETPUHU U, HAKOHEL, TOBOPOTA.

[loctpouts 00pa3 Qurypsl moj AeMCTBHEM KOMIIO3UIIMHM MapajiiieIbHOTO
IIEpEHOCca 1 MOBOPOTA.

[TocTpouTs KBajpaT 1Mo OAHOW M3 €ro BEPIIMH U JIBYM NPSIMbBIM, TPOXOIAIIAM
yepes JIBe Ipyrue BepIIMHbI, He TPUHAIIeKAIINE OJHOW CTOpOHE KBaapaTa.
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[loctpouts Ha aucruiee oOpa3 ¢GUrypbl MOJA JEWCTBUEM KOMIIO3UIUU TPEX
OCEBBIX CUMMETPHUIA, OCH KOTOPBIX MPUHAMJIECKAT OJHOMY MYUKY HapaJljIeNbHBIX HIN
NEPECEKAIOINXCS TPSAMBIX; MMOA00paTh OCEBYI0 CUMMETPHIO, KOTOpas oToOpaxaia
OBl MOCTPOEHHBIN 00pa3 B UCXOJHYIO QUTYDY.

[Toctpouts Ha auciiee ob6pa3 QUrypbl MOJ JAEUCTBHEM KOMIIO3ULIUHU TPEX
OCEBBIX CHMMETPUN, OCH KOTOPBIX HE MPUHAMICKAT OJHOMY IYUKy HPSIMBIX;
no100paTh CKOMB3AIIYI0O CUMMETPHIO, KOTOpasi oToOpaxkayia Obl MOCTPOCHHBIA 00pa3
B UCXOAHYIO (DUTYDY.

CocTaBuUThH nporpamMmy, 110 KOTOpOﬁ aro0as KOMITIO3H 1A HepeMemeHHﬁ
IINIOCKOCTH 3aMCHIACTCA Ha OJHUH U3 quBIpéX THUIIOB HepeMeH_[eHI/Iﬁ IIJIOCKOCTH .
MMEPCHOC, TIOBOPOT, OCCBYIO UJIN CKOJIB3AIIYHO CUMMCTPHUHN.

®onj 3a1aHUH AJI51 HHANBUAYAJIbHOH JOMaIIHel padoThl Ne2.

«Cehepay. TlocTpouTh Ha SKpaHE NEPCOHATHLHOTO KOMITBIOTEpPA pa3IuYHBIC
M300pakeHUs CQephl, HCIOIb3Ys IOCICAOBATEILHO TOYCYHBIM, KapKacHBIH U
MIOJINTOHAJIBHBI METO/BI KOMITBIOTEPHOTO MOIeIUpoBaHus. M300pakeHUs MOJTyIUTh
¢ momotibio cpeanl Qbasic u nmakera Maple V.

«Jlunuu na yununope». TlocTpouTh Ha SKpaHE MEPCOHAIBHOT'O KOMIIBIOTEpA
M300paKEeHHE MPSMOTO KPYTOBOT'O IIMJIWHIPA B OPTOTOHAIBHOM MPOCKIIUMHA, BHHTOBOU
JUHUU U JUHUHU TepEeCceUYCHUs IMWIMHIPaA cO chepoil pajrycoM, PaBHBIM JTHAMETPY
MWIMHAPA W LEHTPOM, JISKAIUM Ha OOKOBOHM IMOBEPXHOCTH ITWIIMHIApA (KPUBOU
BuBnanm). «Hakientb» Ha OOKOBYIO MOBEPXHOCTH IHIJIUHIPA OKPYKHOCTb, JJUIHIIC,
IUKIONAY W JpYyrue JUHWHM. llepedncieHHbIC BBINIE W300pPKECHHUS TOJYYUTH C
nmoMoIIkko cpenbl Qbasic u makera Maple V.

«Dpaemenm niaockocmuy. I1oCTpONUTh Ha DKpaHE KOMIIbIOTEpA M300paKEHUE
IUIOCKOCTH, HEMapaJUieIbHOM OCH  alIUIMKaT, MCIOJb3ysS TOYCYHBIH METOJ
MoxaenupoBaHus. s cozmanus 3¢dekTa «rayOMHBI YepTeka» TOUKH IIOCKOCTH,
PacIoyIOKCHHBIE HIKE KOOPAWHATHON Tuiockocth XOy CHPOEKTHPOBAaTH Ha 3Ty
KOOPJMHATHYIO TUIOCKOCTh M IIOCTPOUTH N300paKCHHSI TIOJTy4aeMbIX MMPOCKITHIA;

«l{urunopvr  emopoeo nopsioka». Ha dkpaHe KOMIIBIOTEpA IOCTPOUTH
M300paXKeHre JIUTUNITUYECKOTO (THUIIEPOOIMYECKOTo, MapaboIudecKoro) IUINHIpA,
UCIIOJIB3YS TIOCJICIOBATEIbHO TOYCYHBINH, KapKACHBIH M IOJUTOHAIBHBIM METOIBI
MOJICIMPOBAHUS, H300pakass TpPH HEOOXOJUMOCTH BHYTPCHHIOIO W BHEIIHIOIO
CTOPOHBI ITWIMHAPA Pa3HBIMU I[BETAMU;

«lIpoussonvuvie yurunopsvly. IIOCTPOUTH HA TUCILICE MUIUHAPHI, Y KOTOPHIX B
KaueCTBE HAIPABJISIONIUX WCIOJIB3YIOTCSA TaKWE JIMHUU, KaK KyOwdeckas mapaboia,
SIUIUKIION 1A, TUTIOIMKIION A, KapAUOUIa U T.JI.;

«Komnycot  emopoco nopsaoxa». Ha 5dkpaHe KOMIbIOTEpa IOCTPOUTH
M300paXeHrWe AJUIMOTUYECKOro (TUIepOOoJIMUecKoro, mnapabouyecKoro) KOHYyca,
WCITIOJIB3YyS TIOCJICIOBATEIIbHO TOYCYHBIH, KAapKACHBIH W TIOJUTOHAJIBHBIA METOIbI
MOJICIMPOBAHUS, H300pakass TpPH HEOOXOJUMOCTH BHYTPCHHIOIO W BHEIIHIOIO
CTOPOHBI KOHYCa pa3HbIMH IIBETAMH;

«lIpoussonvuvie Konycovl». IlOCTpOUTH KOHYCHI, Y KOTOPBIX B KauyecTBE
HAIPaBJSIIONINX B3SATHl TaKWe JIMHUM, KaK CHHYycoWja, KyOuwdeckas mapaboa,
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SIUITUKIION 1A, TUTIOIIMKIION 1A, KapAUOH1a U T.];

«llosepxnocmu epawgenus». IIoCTPONTH TOBEPXHOCTH BpPAIEHHS, Y KOTOPBIX B
KauyecTBE OOpa3yIolmUX B3SAThI TaKHE JIMHUM KaK 3JUIMIIC, YacTh Napaboisl, pomo,
3BE3MYATHIN MATHYTOJIBHUK, Kaparouaa, 4-JenecTkoBas po3a, acTpou/ia, TpakTpuca,
HenHast TUHUS U T.J1.;

«Cqhepa 6 suode oxpawennvix napanneneuy». Iloctpouts nzoopaxxkenue chepsl B
BUJIC YCPEIYIONIUXCS OKPAIICHHBIX II0JIOC, 3aKITIOYEHHBIX MEXKIY COCEIHUMHU
napajieisiIMu, co31aTh 3P PEKT BpaIeHUs Takoi chepsl BOKPYT OCH abCIHCC;

«Cqhepa 6 suoe oxpawennvix mepuouany». I[loctpoutsh nzo0paxenue chepsl B
BUJIC YEPCAYIONMIMXCS OKPAIICHHBIX IIOJIOC MEXKIYy COCCIHHMMH MEpPHIHNaHAMM,
co3aaTh 3P deKT BpalieHus Takoi chepbl BOKPYT OCH OpJIUHAT;

«Cghepa 6 6ude oxpauwerHvix noauconosy. M300pa3uth Ha cdepe HBETHBIC
MOJINTOHBI B IIAXMAaTHOM WJIM WHOM TOPSIIKE, co31aTh 3(PdekT BpameHus chepsl
BOKPYT OCH amNIlUIAKaT;

«Jlunuu Ha yuruHope». TMOCTPOUTH HA TMOBEPXHOCTH IMIIMHIpPA: CEMEHCTBO
DJUTUTICOB, KPUBYIO 0a00YKa, KPUBYIO JTUCT SIIOHCKOTO KJIEHA, IUKIOUIBI, CEMEHCTBO
KPHUBBIX PO3bI, CIIOBO «['coMeTpusiy»;

«JTunuu na cgepe». IlocTpouTs Ha MOBEPXHOCTH chepbl KpuBYI0 BuBnanw,
IIUKJIONTHBIE KPUBBIE, PO3bI, JIUCT SIMIOHCKOTO KJIEHA | T. 1.

«Kyb». IlocTpouTh Ha dKpaHE MEPCOHATHLHOTO KOMIBIOTEPA MOJUTOHATBHYIO
MOJIeNIb Tekcarapa (Kyba) ¢ yAaJIéHHBIMH HEBHUIUMBIMU pEOpPAMH M OKPAIICHHBIMHU
IpaHsSIMH.

«Tempasop». llocTpouTh Ha JKpaHE TMEPCOHAIBHOTO  KOMIIBIOTEpA
MOJINTOHAJIBHYI0 MOJIeNIb TETpadapa ¢ YyHaJEHHBIMM HEBHJIMMBIMU pEOpaMHU U
OKpAIICHHBIMU TPaHSIMH.

«Oxmas’dp». IloctpouTh Ha  JKpaHE€ TEPCOHAIBLHOTO  KOMIBIOTEPA
MOJINTOHAJIBHYI0 MOJICJh OKTa’JApa ¢ YAAICHHBIMH HEBHIUMBIMH pEOpaMH |
OKpAIICHHBIMU TPaHSIMH.

«Hrocarop». lTlocTpouTh Ha  OKpaHEe TMEPCOHANTBHOTO  KOMIBIOTEpA
MOJINTOHAJIBHYI0 MOJIeJh HWKOCa’apa C YyIAICHHBIMH HEBUAUMBIMH pPEOpaMu U
OKpAIICHHBIMH TPaHSIMH.

«ooexa’op». llocTpouTh Ha OSKpaHe TMEPCOHAIBHOTO KOMIBIOTEPA
MOJINTOHAJIBHYI0 MOJIeNb JIOACKa’Apa C yHal€HHBIMH HEBHIMMBIMU pEOpamMu U
OKpAIICHHBIMH TPaHSIMH.

«lIpou36onvbHO pACNONONCEHHBIN NPABULbHBIL MHO202paHHUK. 1IoCTpouTh Ha
JUCIUIEE TIPOU3BOJBLHO PACIIOJNOKCHHBIA OKpPAIEHHBIN NMPaBUIBHBI MHOTOTPaAHHUK,
WCIIOJIB3YS TTOJUTOHATBHBIM METO MOJICITUPOBAHHSI,;

«Bpawarowuecss npaguibHuill  MHO202panHuk». llocTpouTh Ha IuCIUIEe
BpAIAIOIINICS OKPAIICHHBIH NMPAaBUIBHBIA MHOTOTPAHHUK, B KOTOPOM HEBHUIMMBIC
pE6pa n300pakeHbI B BUJIE MITPUXOBBIX JIMHUK;

«Kombunayuu muococpannuxos». llocTpouTh Ha JUCIUIEE pa3IHyYHBIC
KOMOHWHAIIMW TIap TMPaBHJIBHBIX MHOTOTPAaHHUKOB, «BIMCAHHBIX» OJHMH B JIPYroH,
OKPAaCKOW HEIUIEBbIX TpaHeld OOBEMIIIONIETO MHOTOTPAaHHWKA W JIMIEBBIX —
00BEMIIEMOTO;
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«lIpespawenue oxmasopa 6 uxoca’opy. IlocTponuTs Ha qUCIUIEE POBOJIOYHOE
n300pakeHne Ky0a, BHYTPH KOTOPOTO HAXOAWTCS OKPAIICHHBIH OKTadp, BEPUINHBI
KOTOPOT'0 COBIAJAIOT C IIEHTpaMu rpanei kyoa. [locine HaxkaTus Ha 100YI0 KIaBUIILY
BEpIIMHBI  OKTad[Apa HAUYMHAIOT «Pa3be3KaTbCs» U OKTAdJAp TOCTEHEHHO
MpeBpaIIaeTcs BO BIUCAHHBIN B KyO WKOCadIp;

«llpespawenue uxoca’opa 6 0odexa’dp». IlocTpouTh Ha gUCILIEE
MPOBOJIOYHOE H300pakeHHue KyOa, BHYTPH KOTOPOTO HAXOAMTCS OKpPAIICHHBIN
MKOCadIp, BEPIIMHBI KOTOPOTO JIeKAT HA CPEIHUX JTUHUIX IpaHell KyOa. 3aTem pEdpa
MKOCadIpa, JIeXkKallne BHYTPH Ky0a, «IepeIaMbIBAIOTCS» B CBOUX CPEIHHUX TOUYKAX.
[TocnenHre HAYMHAIOT MEPEMEIIAThCs K OMmmKalImuM BepiInHaM KyOa U TAHYTH 3a
co00if MoJTydeHHbIE JIOMaHble — ObIBIIME pEOpa mkocadapa. OmHoBpeMeHHO pEOpa
MKOCadpa, JIekKalue B TpaHAX KyOa, HAYMHAIOT «BBIIBUTATHCS» H3 Kyda B
HANPaBIICHUSAX, TMEPICHIUKYISAPHBIX TpaHsAIM Kyba W Ha pacCTOSHHS, DPaBHBIC
noJioBuHEe pebpa mkocadapa. Mkoca’ap MOCTENEHHO MpeBpamaeTcsl B T0AEKadIP,
coJiep Kallliii BHyTpU ceOsl IPOBOJIOYHOE U300paKeHHE KyOa;

«Yceuennvie mHocoepannukuy». IlocTpoWTh Ha JOHCIUIEE  OKpAIICHHBIN
MHOTOTPAHHHK, TOJTYYEHHBIH W3 TPAaBUIBHOTO C MOMOIIBIO OTCEUCHHS BEPIIWH, B
YaCTHOCTH apXHUMEJI0BO TeJIO, 33/1aTh €ro BpallleHHE;

«Hepanvuas kocmovy. llocTpouTh Ha IHUCIDIEE BPAIIAOIIYIOCS HTPATBHYIO
KOCTh, IMEIOIIYIO BHJI YCEUEHHOTO Ky0a;

«36e30uamvle  mMHocoepannukuy». llocTpouTh Ha JAHCITIEE HW300paKCHHE
MIPOU3BOJIHHO PACIIOIOKEHHOTO HEBBIMYKIOTO MHOTOTPaHHHMKA «3BE3I4aTOTO» THIIA
(Ha TpaHSX TPAaBWIBHOTO MHOTOTPAaHHUKA TIIOCTPOCHBI paBHBIC IPaBUIbHBIE
MUPAMUJIBI UM MHOTOTPAHHUKH, «ITOX0KHE» Ha HUX), 3a]1aTh €TO BPAIICHHE;

«Kombunayuu mHocoepannuka u c@epui». llocTpoutrb Ha aucIiee
M300paKeHHE HMKOCadapa, HAWTH 00BEM HWKOCadIpa, TUIOIMIATh €ro TOBEPXHOCTH,
paanychl BIIMCAHHOW U OMMCAaHHOW cep, MOCTPOUTh H300paskeHus AITHX cdep;

«Ceuenuss MHO202paHHUKo8 naockocmamuy. [1oCTpouTh Ha JHUCIIIEE CeueHue
NPaBHJIBHOTO MHOTOTPAaHHWKA, YCEUEHHOTO MHOTOTPAaHHHWKA M MHOTOTpaHHUKA
«3BE31YATOT0» THUIIA CEMEHCTBOM MapaJUICIbHBIX IUIOCKOCTEH, CMOJICIHPOBATH ITOT
MPOIECC B TUHAMUKE: TUIOCKHE OKpAIICHHBIC CEUCHUS TIOSBIIIOTCS OJHMH 33 APYTUM
CHU3Y BBEpX (KaK KOPXKH TOPTa);

«MHnozoepannuxu 6 JnuneuHou nepcnexmugey. llocTpouTb Ha AuCIUIEE
M300paKeHHS IBYX-TPEX BpAIAIOIINXCsI MHOTOTPAHHUKOB: MPABUIIBHBIX, YCEUEHHBIX
U «3BE344aTOr0» THUIIA B JMHEUHOM NEPCIEKTUBE;

«Pazeepmku mHocoepanHuko8 6 Ounamuxey. CMOIETUPOBATh Ha AHCIIIEE
MPOIECC KOHCTPYUPOBAHMSI MPABUIBHBIX U HEKOTOPHIX IPYTUX MHOTOTPAHHUKOB U3
UX pa3BEPTOK: pa3BEPTKA, MEMIECHHO IedOopMUPYACH (TIOBOPAYMBAIOTCA TPaHU WIIH
TPYIIBI TPaHe BOKPYT HEKOTOPHIX pEOep), mpuHuUMaeT (popMy MHOTOTpaHHHKA, U
Ha00O0pOT;

«unamuueckue npocpammvli co30aHUs HOBbIX MHO202paHHUKkose». (Co3nartb
UK JIEMOHCTPAIMOHHBIX MPOrpaMM JTUHAMHUYECKOTO XapaKTepa, IMO3BOJISIONINX
KOHCTPYHPOBATh C IMOMOIIBI0 MPABIIBHOTO MHOTOTPAHHUKA HOBBIE MHOTOTPaHHUKH
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(HampuMep: mpoliecc CO3/IaHus YCEYEHHOTO MHOTOTPAHHUKA C IJIABHBIM yJlaJeHUEM
OTCEUEHHBIX MTUPaMUJ, MPOLECC CO3AaHUSI MHOTOTPAHHUKOB «3BE34ATOr0) TUIIA);
«3ajaHue KOOpAMHATHOro TeTparapa». CocTaBUTh HpOrpamMmy, B KOTOPOH
M0JIb30BaTeNlb BHIOMPAET MPOCKLIMUU BEPIIMH KOOPAMHATHOIO TE€TPa’/pa C MOMOIIBIO
«MBIIIM» WM KIABUII YNOPABIEHUS KypCcOpoM, MepeaBuraromux mno skpany IIK
CBETAILYIOCS TOUKY M €€ MPOEKIUI0 Ha OJHY U3 KOOPAMHATHBIX mockocTell. Ilocie
«(pukcanumn» BcexX BEpUIMH KOOPAMHATHOTO TETPadApa Ha SKpaHe AOJKHO MOSBUTHCS
COOTBETCTBYIOIIIEE N300paKeHNE MPABUIILHOIO MHOTOIPAHHUKA U T.]I.

AHaJIu3 pe3yabTAaTOB 00y4YeHHs U NepedyeHb KOPPEKTHPYIOIINX MEPONPUATHI
10 y4eOHOM TUCHUIINHE
J7ist mpoBeieHUS aHAIM3a YCBOCHUS YUEOHBIX IOCTHKEHUH CTYJEHTOB M0 y4eOHOM
JVCUUIUINHE IPUMEHSIOTCS:

e cocraBieHue kapToreku GSP-(}aiioB 1o KOMIBIOTEPHOMY MOJIEITUPOBAHUIO;
OIIPOC IO TEOPETUYECKOMY MaTepHaAIly Kypca F€OMETPHH B IIE/IBY3€E;
M3TOTOBJIEHNE aHUMALMOHHBIX YEPTEKEN;

BBICTYILJICHUSI C COOOUIEHUSIMU Ha MPAKTUYECKUX 3aHATUIX U KOH(DEPEHIUSAX;
WHIUBUIYaJbHbBIE JOMAaIIHUE PAOOTHI.
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yueOHOe MocoOHe MO0 TeOMETPUU C KOMIBIOTepHBIM MoaenupoBanuem. Y. 3 / B. O.
PoBenckuii. - Kpacnosipek : KI'TTY, 1998. - 128 c. - bubauorp.: c. 121.

Hayunas 6ubnuoreka
KTTIY um. B.I1. ActadneBa

20

Annmenko C.A. Jlekuuu no reomerpuu. Y.2 T'eomeTpusi B MPOCTPAHCTBE.
Kpacnosipck: UznarensctBo KI'TIY um. B.I1. Acradresa, 1999. — 175 c.

Hayunas oubnuoreka
KTTIY um. B.I1. Actadnena

54

Anumenko, C. A. Jlekimuu mo reomerpum [Tekct] : ydeOHOe mocobume. Y. 3.
OcnoBanust reometpun / C. A. AHUIIEHKO. - 2-€ u31., Aopad. u momn. - KpacHospck
KT'TIY um. B. I1. Acradnena, 2009. - 121 c. - 83 p.

Hayunas oubnuoreka

:[KTITY um. B.II. Acradnena

133

Anumienko, Cepreit Anexcanaposud. Jlekmuu mo reomerpun. Y. 4. Cdepudeckas
reomerpusi. MaBepcus [Tekcr] : xypc nekiuii / C.A. AHUTICHKO. - 2-¢ u3]., mepepad. u
not. - Kpacnosipck : PO KI'TIY, 2003. - 96 c.

Hayunas oubnuoreka
KTTIY um. B.I1. ActadneBa

51

Maitep, Banepuit PoGeproBuu. JIBeHammate Jekiuii mo auddepeHuanbHON
reomerpun [Teker] : yaeObHoe mocobue / B. P. Maiiep, B. B. Aonynkun, T. B. Anakuna.
- Kpacnosipck : KI'TTY um. B. II. ActadseBa, 2016. - 112 c.

Hayunas oubnuoreka
KTTIY um. B.I1. ActadneBa

30

Maiitep, Banepuii PoOeproBuu. KommbroTepHas mnojjiepxkka Kypca TI'€OMETPUU
[Tekct] : meronmueckoe mocobue. Y. 1. T'eomerpust Ha miockoctu. - KpacHosipck :

Hayunas 6ubnuoreka
KTTIY um. B.I1. Actadnena

118

27



KTTIY um. B. I1. Acradsena, 1995. - 72 c.

Maiitep, Banepuit PobGeproBuu. KommbroTepHas mnojaepkka Kypca TI'€OMETPUH

Hayunas 6ubnuoreka 18

[Tekcr] : yuebHOe mocobue. Y. 2. 'eomeTpus B mpoctpancTse / B. P. Maiiep ; coct. B.| KI'TIY um. B.I1. AcradreBa

P. Maiiep ; ot. ucnons. H. H. Ilonomapesa. - Kpacnosipck : KI'TIY, 1996. - 128 c.

JONOJIHUTEJIbHASA JINTEPATYPA

Maiiep, Banepuii Po6eproBuu. Metoauueckas cucreMa reoMeTpUuYeCKOd MOIrOTOBKU Hayunas oubnuoreka 58
YUUTENs MaTeMaTHKH Ha OCHOBE HOBBIX WH(popMmannoHHbIX TexHosoruil [Texcr] :| KI'TIY um. B.IL. Acradnena
monorpadust / B.P. Maiiep. - Kpacnosipck : PUO KI'TIY, 2001. - 368 c.

Maiiep, Banepuii Po6eproBuy. MH(bOpMannoHHbIe TEXHOJIOTHH B 00y4eHUN Hayunas oubnuoreka 17

reoOMeTpHH 0aKaIaBpoB — OyIyIIUX YIuTeNIel MmareMaTuku: MoHorpadus /B.P. KTTIY um.

Maiiep, E.A. Cémuna. KpacHosp. roc. nea. yu-T um. B.I1. AcragpreBa. — KpacHosipck, B.I1. AcradneBa

2014. - 516 c.

AbnynkuH, B.B., Maiiep, B.P. u np. COopHuk onuMmmnuagHeix 3aqad no reomerpun| Hayanas 6ubnuorexa KI'TTY 30

s yaanquxes 8-11 xkmaccoB [Tekct] : Meroauueckoe mocodue / coct. B. B. Aomynkun uM. B.I1. Acradpnesa

[u 1p.]. - Kpacnosipck : KI'TTY um. B. I1. Acradnea, 2011. - 204 c.

YYEBHO-METOJUYECKOE OGECHEYEHME 151 CAMOCTOSITEJIbHON PABOTHI

Posenckwii, B. 0. Teopus kpussix [Teker] : nexmuu o quddepeHnnanbHoM Hayunas 6ubnuoreka 25

reomerpun. Y. I/ B. 0. Posenckuii. - Kpacuosipck : KI'TTY, 1996. - 196 c. KTTIY um. B.IL

ActadneBa

Hosrle negaroruveckue u nHGOPMAIIMOHHBIE TEXHOJIOTUU B CUCTEME 00pa30BaHUs Hayunas oubnuoreka 12

[Tekcr] : yuel. mocobue 1Jist CTy/. MeJl. By30B U CHCTEMBI TOBBIII. KBATU(. TIe/. KTTIY um. B.II. AcradneBa

kaapoB / pen. E. C. Ilonar. - M. : Akanemust, 2003. - 272 c. - (Bsicuiee oOpazoBaHue).

- bubnuorp.: c. 268.

Maiiep B.P. O6y4yenue reomeTpun ¢ UCIOJIb30BaHUEM KOMITHIOTEPHO-aHUMAIMOHHOTO OBC KT'TTY um. B.IL. NuauBuayanbHbIN
MozaenupoBanuss B cpene JKuBas wmarematuka / B.P.Maiiep, E.O.ManueHkoga, Actadnena HEOTpaHUYCHHBIN
T.A.BymaeBa // Marepuanbsl VI Beepoccuiickoit HayqYHO-METOIMYECKOW KOH(EPEHITUN JOCTYII
C MEXIYHapOIHBIM ydacTueM «MHpOpMalMOHHbIE TEXHOJOTUH B MaTeMaTHKE U
MaTeMaTHueckoM oOpa3oBaHum» B pamkax VI  MexayHapogHoro Hay4dHoO-
obpa3zoBatenbHOr0 (hopyma «UemoBek, ceMbsi U OOIIECTBO: UCTOPHUS U TMEPCIEKTUBBI
pazButus». Kpacnosipck, 15-16 nHos6ps 2017 1., crp. 69-82. Pexxum poctyna:
http://elib.kspu.ru/document/28990

Maiiep B.P. [IpumeHeHrE KOMITBIOTEPHBIX YepTEKEH-WILTIOCTpaui moaenu Kamu- OBC KT'TIY um. B.IL. NupauBuyanbHbIN
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Kneitna mutockoctu JloGaueBckoro B Kypce ocHoBanusi reomerpun / T.B. Amakuna,
E.O.ManuenkoBa / C6. TtpymoB V Bcepoccuiickoii Hay4HO-METOAMYECKOMN
KOH(EepeHIINH C MEeXAyHapOoaHbIM yudacTreM «M H(popManoHHbIE TEXHOJIOTUH B
MaTeMaTHKe U MaTeMaTtundeckoMm obpasoBanum» KpacHosipck, 16-17 HosiOps 2016. — c.
137-141. Pexxum noctymna: http://elib.kspu.ru/document/23422

ActadneBa

HEOTpaHUYECHHBIN
JOCTYI

NHO®OPMAILMOHHBIE CIIPABOYHBIE CUCTEMBI 1 ITIPO®PECCUOHAJIBHBIE BA3bI TIAHHBIX

I"apanT [DnexkTpoHHBIH pecypc]: nHpOpPMAIMOHHO-TTPaBOBOE OOECTIEYCHHUE !
CIpaBOYHas MpaBoBas cucrema. — Mocksa, 1992—.

Hayunas oubnuoreka

JIOKaJIbHasA CCTh By3a

Elibrary.ru [9nextponHsIii pecypc] : aneKkTpoHHast OnOnuoTeyHas cuctema : 6asa
AaHHBIX COACPKUT CBCACHUA 00 0TEeYEeCTBEHHBIX KHUTAX U NEPpUOANYCCKUX U3JAHUAX
0 HayKe, TEXHOJIOTUH, MeTUIINHE U 00pazoBanuto / Poc. madopm. mopran. — Mocksa,
2000 . — Pesxxum nocryma: http://elibrary.ru.

http://elibrary.ru

CB0oOOIHBII JOCTYTI

East View : yauBepcaiibHbIe 0a3bl JaHHBIX [ DNEKTPOHHBIN pecypce] : https://dlib.eastview.com/ WNuuBuayabHbBINH
HEOTPaHUYCHHBIN

nepuoanka Poccun, Ykpaunst u crpan CHI' . — Dnekrpon.gan. — OO0 UBUC. — 2011 JOCTYII
AnTunnaruat. By3 [OnexTpoHHsIil pecypc] https://krasspu.antiplagiat.r WuauBuayanbHbIN

u/ TOCTYT
MexBy30BcKas 1eKkTpoHHas oudnuoreka (MOb) https://icdlib.nspu.ru/ NHnuBuayanbHbIM
HEOTpaHUYCHHBIN

TOCTYT

CornacoBaHo: o
['1aBHBIM OUOIHOTEKAPh / CF 2 A/ Doprosa A.A.
(IOJKHOCTH CTPYKTYPHOTO MOJPA3/IEICHHUS) (moarmiice) (Pamumus 1.0.)
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Kapra maTtepnajibHO-TeXHUYeCKOH 0a3bl TUCHUILIMHBI
«CucreMbl JUHAMHYECKOH MATEMATHKHN B FeOMETPUYECKOM
MOJECJIUPOBAHUN

Hanpasnenne noarotoku: 44.04.01 Ilegarornueckoe oOpazoBaHue

HanpasnenHocts (mpoduiib) 06pa3oBaTesibHON TPOrpaMMbI

((I/IH(I)OpMaI_II/IOHHBIC N CYIICPKOMIIBIOTCPHBIC TCXHOJIOTHUHU B MATCMATHYCCKOM

o0pa3oBaHUN»
Kpamudukanus: maructp
0 3a04HOM hopme 00yUdeHUs
(oOmras Tpy10eMKOCTh 4 3.€.)

Aynurtopus \ O6opynoBaHue

U1 IPOBE/ICHUS 3aHATUHN JIEKIIMOHHOTO THIIA, 3aHATHI CEMHUHAPCKOTO THIIA,
KYpCOBOT'O IPOEKTUPOBAHHUS (BBIMOIHEHHS KYpCOBBIX paboT), PYNIIOBLIX U
MHIUBUAYAIbHBIX KOHCYJIBTAIUH, TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U
MIPOMEKYTOYHOM aTTECTALINU

[Ipoexrop-1mir.,
KOMIIbIOTEpP-1211T., MapkepHas qocka-lmr.,
MHTEpaKTUBHAs JOCKa- | mrT.

r. KpacHosipck,
yn. Ilepencona, 7,

ayn. 3-15
JUIS CAMOCTOSATEIbHON paboThI
r. KpacHosipck, Komnbrorep-10mir., npunrep- 1 mr.
yn. Ilepencona, 7,
aya. 1-02

YuraapHbI 3a1

Aynuropus \ Jlunen3znoHHoe mporpaMMHoe obecrieyeHmne

JUTS TIPOBEJICHUS 3aHATUN JIEKIIMOHHOTO TUIIA, 3aHATHH CEMUHAPCKOTO THUTIA,
KYPCOBOTO MTPOCKTUPOBAHMS (BBIMOJIHEHHUS KYPCOBBIX padOT), TPYIIIOBHIX U
WHJIMBUIYAIBHBIX KOHCYJIbTALNM, TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH H
MPOMEKYTOYHOM aTTECTALIMU

Microsoft® Windows® 8.1 Professional (OEM mnurensus,
koHTpakt Ne 20A/2015 or 05.10.2015);
Kaspersky Endpoint Security — JIui ceptudukar NelB08-190415-
050007-883-951;
7-Zip - (CBobomHas nmunensust GPL);
Adobe Acrobat Reader — (CBoGomHast JuIIeH3Hs);
Google Chrome — (CBoOonHas TUIICH3HA);
Mozilla Firefox — (CBoOOmHASI THIICH3HA);
yi. Ilepencona, 7, LibreOffice — (CBoOoanas numen3ust GPL);
ayn. 3-15 XnView — (CBoGOIHAS JTULICH3HSA);
Java — (CBoOonHas mULIEeH3MA);
VLC — (CrobonHas JTUICH3HA);
XKusas matemaruxa 5.0 (Konrpakr HKC-/15-294/15 or 21.09.2015,
mmnensus Ne 201515111);
GeoGebra (CB0OOIHO pacnpocTpaHsieMas B HEKOMMEPUECKHIX
(yueOHBIX) eNSX JTUIEH3Hs)

r. Kpacnospck,

JUIsL CAMOCTOSTENIBHON PaboOThI

r. KpacHosipck, Anpbr O0pa3zoBanue 8 (junensus Ne AAQO.0006.00, morosop
yi. Ilepencona, 7, | Ne JIC 14-2017 or 27.12.2017
aya. 1-02
YwuTanbHBIHN 3271
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