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1 ]_le.]'ll/l U 3312491 OCBOCHHUSA TUCHUIIINHBI

ean (1eau) OCBOCHUS TUCIUILINHBI:

Henpro mucturinuel «Alredpa M T€OMETpUs» B CHCTEME IMOATOTOBKM OakajgaBpa — OCBOCHHE
HE0OX0IMMOTO MaTeMaTU4ecKoro arnmapara. C MOMOIIBIO 3TOTO arnmapara pa3padaThIBAIOTCS U UCCISTYIOTCS
TEOPETUYECKHIE U IKCIIEPUMEHTAIbHBIC MOJIETH 00BEKTOB MTPO(HECCUOHATEHOM eI TEILHOCTH.

3apaum:

— H3y4YCHHE MOHITUIHOTO anmapara JUCIUTIIHHBL,

— OCBOCHHME OCHOBHBIX TEOPETHUECKHUX MOJIOKEHUN U METOOB JIMCIUILIINHEI,

MIPUBUTHE HABBIKOB MPUMEHEHHS TEOPETUUECKUX 3HAHUM JIJISl PEIICHUS MPAKTUUECKHUX 3a/1a4

2 MecTO IMCHUILIHHBI B CTPYKTYpe 00pa3oBaTe1bHON NPOrpaMMbl

JuctunauHa OTHOCUTCS K 6a30Boit yactu 6s1oka J] «/ucuuminasl (MOIyn)»

[IpepexkBU3UTHI TUCHMILTUHBL: Omcymcmayom

[ToctpexBuzutsl gucuuiuiunsl: 51./].b. 14 Teopus eeposmnocmen u mamemamuieckas Cmamucmuxa,
b1.J[.5.22 Jluckpemuas mamemamuka, bl1.J[.B.l Mamemamuueckas nocuxa u meopus aicopummos,
b1.JI.B.16 Ob6pabomka 3KCNepuMeHmManibHblX OAHHLIX HA JIEeKMPOHHO-BLIYUCTUMENbHBIX  MAWUHAX,
b1.J1.B.2.2.1 Cucmemvl uckyccmeennoco unmennekma, @AT.1 Cospemennvie cucmemvl KOMNbIOMEPHOU

mamemamurKu

3 TpeOoBaHus K pe3yJbTaTaM 00y4YeHHs MO TUCHHUIIJIMHE

[Ipouecc nzyueHus: AMCUUILIIMHBI HAIIPaBJIeH HAa (OPMUPOBAHUE CIEAYIOUIUX PE3YIbTATOB O0yUEHUS

Koxa u HaumeHnoBanue Koa n HaumeHoBaHue [Tnanupyemblie pe3yabTaThl 0Oy4eHHUs 10
(bopMupyeMbIx WHJMKATOpa JOCTHKECHHUS JUCLIUIUINHE, XapaKTEPU3YIOLIUE 3TalIbI
KOMIIETEHIINH KOMIIETCHIINH (opMHUpPOBaHKS KOMIIETEHIIMN

OIIK-1 Cnocoben OIIK-1-B-1 3HaeT 0CHOBBI 3HaTh:

IIPUMEHSTh MaTeMaTUKH, (pU3KKH, - OCHOBBI MaTeMaTHKH, (PU3UKH,
€CTECTBCHHOHAYYHBIC U |BBIYMCIUTEIBHON TEXHUKU U BBIYHUCIIUTEIIHON TEXHUKH U
oOIIEenH)XEHEPHBIE IIPOrPaMMUPOBAHHUS IIPOrPaMMUPOBAHHUS

3HAHUS, METOIbI OIIK-1-B-2 Ymeer pemarhb YMeTh:

MaTeMaTH4eCKOro CTaHJapTHbIE - pemaTh CTaHapTHbIE MPO(eCcCHOHATbHbIE
aHaJIn3a u npoeccuoHaIbHbIE 3a/1a41 C 3a/1a4M C IPUMEHEHUEM €CTECTBEHHOHAYUYHBIX
MOJEINPOBAHUS, IIPUMEHEHUEM U OOIEMHKEHEPHBIX 3HAHUH

TEOPETUYECKOTO U €CTECTBEHHOHAYUYHBIX U Baajers:

SKCIEPUMEHTAIBHOTO | OOLICMHKEHEPHBIX 3HAHUI, - METOJAMH MaTEMaTHYECKOI0 aHaJIn3a U
UCCIIEIOBaHUS B METOJIOB MaTEMAaTUYECKOTO MOJEIUPOBAHUS

npodeccuoHaIbHON aHaJIN3a U MOJIETIMPOBAHUS

JESITEIbHOCTH

OIIK-2 Cnocoben OIIK-2-B-1 3HaeT coBpeMeHHbIE |3HATD:

MOHUMATh MPUHLUIBI | MH(GOPMAIIMOHHbBIE TEXHOJIOTUH U |- IPEAMET U3YYCHHUS CIIEMYIOUINX COAEPIKATENBHBIX
pabOTHI COBPEMEHHBIX  |[IPOrpaMMHBIE CPE/ICTBA, B TOM  [JIMHMA:  MOIS M KOMIUIEKCHBIE — YHCIA;
MH(POPMALMOHHBIX YHUCJIE OTEYECTBEHHOIO KOOpJIMHATHOE M BEKTOPHOE  NPOCTPAHCTBO;
TEXHOJIOTUI U IIPOU3BO/ICTBA IIPU PELLIECHUU CHCTEMbI JIMHEHHBIX YpPaBHEHHMIl; ONpPEIEeITUTEIH;
MIPOrpaMMHBIX CPE/CTB, |3a]au npodecCuOHATLHON reOMETpUA  Ha  IUIOCKOCTH;  IeOMETpus B
B TOM UHCIIE NEATENBHOCTH IPOCTPaHCTBE;

OTEYECTBEHHOTO OIIK-2-B-2 Vmeer BoIOHpPATH - HOHATHS ¥ (aKTBI COACPIKATENBHEIX JIMHHUA Kypca
MIPOU3BOJACTBA, U COBpEMEHHBIE MH()OPMALMOHHBIE |a/I'eOpbI M aHATHTHYECKOIl T€OMETPHH,
HCIIOJIb30BATh UX IIPH | TEXHOJIOTHUH U IIPOTrpaMMHBIE - POl anreOphl B IIO3HAHMH OKPYXKAIOLIEr0 MUPa;
pELICHUH 3a/1a4 CpPEACTBA, B TOM YHUCIIE - JIredpanyeckue MeToIbI;




Konx u HaumenoBauie

Konx 1 HanmenoBanue

[Tnanupyemble pe3yabTaThl 00Y4SHHS 10

(bopmMupyeMbIx HMHJIMKATOpa JOCTHKEHUS JUCLUIIIINHE, XapaKTePU3YIOIIHE dTallbl

KOMIIETCHIIUHI KOMIICTCHIIUU dbopmMupoBaHUs KOMITETCHIIMN
podeccHOHaIbHOI OTEUECTBEHHOIO MTPOU3BOJICTBA |-  CTPYKTYPHBIH  MOAXOA:  ajredOpauveckue
NEATEIbHOCTH IIpU PELICHUHU 3a1a4 CTPYKTYpBI, TOJACTPYKTYPHI;

npodeccrnoHaIbHO M
JEeSITEIbHOCTH

OIIK-2-B-3 Bnaieer HaBbIKaMU
PUMEHCHHSI COBPEMEHHBIX
UH(GOPMAIMOHHBIX TEXHOJIOTUH U
IPOTrPaMMHBIX CPEJICTB, B TOM
YHCIIe OTCUYSCTBEHHOTO
IIPOU3BO/JICTBA, IIPU PEIICHUN
3a/1a4 MpoPeCCHOHATBHOU

NS TEITbHOCTH

- MCTOABI IMO3HAHUSA OTHOCUTCIBHO IIOJIYUYCHUA
MaTEMaTHYECKUX 3HAHUN (I/IHI[yKL[I/ISI, aHaJIoTrus,
CUCTEeMaTHu3alus, nuacajin3anusi, a6CTpaFI/IpOBaHI/Ie,

MOJICTTUPOBAHHUE);

- METOAOJIOTHIO M HCTOPHUIO PA3BHUTHS anreOphl U
reoMeTpuu

Ymern:

IMPUMCHATL MCTOAbBI W MNPUEMBbI IMOHUMAHUA
MaTEMaTHYECKOT O TEKCTa, ero aHanm3a,
CTPYKTYpH3aIiH, peopraHu3aiuy,
TpaHchopManuy;

- INPUMCHATH TCOPCTUUCCKUE 3HAHHA B PCHICHUUN
MPUKIaJHBIX 3a7a4;

- YMETb IPUMCHATH MCTOJOJIOI'MYCCKUEC 3HAHUSA I
M3YUEHUS COJepKaTeNbHBIX JTUHUM Kypca aiaredopsl
Y AaHAJIUTHUYECKON T€OMETPHH.

Baagern:

- METOAAMU PELIEHUS 3a/1a4 Kypca JMHEHHON
anredpsr;

- MECTOJIaMU MaTEMAaTHYECKOI'0 MOACIINPOBaAHUSA
(hU3MYECKUX 3a/1a4 C UCIIOIb30BAHUEM JINHEHHBIX
CHCTEM YpaBHEHUH U TEOPUHU BEKTOPHBIX
IIPOCTPAHCTB, a TAKXKE UX PELICHUIA;

- HaBbIKaMU pabOThbl ¢ OCHOBHBIMHU
anredpandIecKuMu 00beKTaMH: KOOPAMHATHBIMH
BEKTOPaMH, MaTpULaMHU,

- OCHOBHBIMM MaTEMaTHYECKUMHU KOMIIbIOTEPHBIMU
UHCTPYMEHTaMU: BU3yaIU3alus JaHHBIX,
3aBUCUMOCTEN, OTHOIIIEHU I, TPOIIECCOB,
TEOMETPUICCKUX 00HEKTOB;

- HaBbIKAMU IPUMEHEHUS CPEICTB
MH(GOPMALMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTM B PELLIEHNH 3a/1a4, TaM, TJ€ 3TO
a¢dexTuBHO. B yacTHOCTH -
MaTEMaTUYECKUMU KOMITBIOTEPHBIMU
nporpammamu (Mathcad, Math LAB u ap.),
HABbIKaMU MCMOJIb30BaHUs mporpammbl MS
Excel mis MmaremMaTn4ecKux pacyeTos.

4 CTpyKTypa U coiepKaHHue QUCHUILINHBI

4.1 CTpyKTypa AMCOHUILIMHBI

OO01ast TpPyA0€MKOCTh AUCHUTIINHBI COCTaBIsAET 3 3aueTHbIe enuHuUIIbl (108 akageMuyecKkux 4acoB).

TpynoeMKoCTb,
Bun paGoter aKaJIeMUYECKUX YacoB
1 cemectp BCETO
Oo0mas Tpy10éMKOCTh 108 108
KonrakTHas pa6ora: 14,25 14,25
Jlexruu (JI) 6 6
[MpakTuaeckue 3anstus (I13) 8 8




TpyaoeMKkoCTb,
Bun paboTht AKaJIeMUYECKUX YacOB
1 cemectp BCETO
ITpomexyrouHas aTrectanus (3a4eT, SK3aMEH) 0,25 0,25
CamocrosiTesibHasi pa6oTa: 93,75 93,75
- GbINONIHEHUe UHOUBUIYATILHO20 MEopHecKo20 3adanus (UT3),; 10 10
-8bINOJIHEHUEe 0oMaUIHel KOHMPOJIbHOU pabomul 10 10
- camocmosimenbHoe U3yyeHue paszoenos OUCYUNIUNDL, 20 20
- camono02omosKka (npopabomka u nO8MopeHue 1eKYUOHHO20 Mamepuala u 30 30
Mamepuana y4ebHUKo8 u yueOHblx nocoouil);
- N0020MOBKA K NPAKMUYECKUM 3AHAMUIM, 20 20
- N0020MOBKA K PYOEeNCHOMY KOHMPOJIIO U M.N.) 3,75 3,75
Buja uToroBoro KOHTpoJif (3a4er, Ik3amMeH, 1M PepeHIUPOBAHHBIN 3ayer
3a4er)

Pazgensr auctumuinael, n3ydaemsie B 1 cemectpe

KosmyecTBo yacoB
Ne HammenoBanue pa3zienos ayautopras BHEay/.
pasnena BCETO paborta
T 113 | 7P pabota
1 Marpuiibl, onpeaeInTeNH 20 2 18
2 CucremMbl TUHEHHBIX YpaBHEHUN 22 2 2 18
3 BexTopHbie mpocTpaHcTBa 20 2 18
4 ['eomeTpust I0OCKOCTH 24 2 2 20
5 I'eomeTpust mpocTpaHcTBa 22 2 20
Uroro: 108 6 8 94
Bcero: 108 6 8 94

4.2 Coneprxkanme pa3iejioB IMCHUNINHBI

Pa3znea 1 MaTrpuubl, onpeaejanuTe n

Onpenenurenu BTOporo mnopsiaka. CBoWcTBa ompeneauTtesie BToporo mnopsaka. OmnpenenuTenn
TpeThero mnopsaka. CBoiicTBa ompenenureneii Tperbero nopsaka. CrocoObl BBIYUCICHUS OINPEACTUTENS.
Omnpenenureny n-ro nopsnka. CBoiicTBa ompenenuTeNst n-ro nopsiaka. PackpbiThe ompenenurtens n-ro
nopsaka. CiioxxeHue onpeieuTeneid. Y MHOKeHHe onpeaenureneid. Marpuupl. Panr matpuiiel. CTyneH4darbie
Matpunbl. Jlomyctumble npeoOpazoBaHus Matpuil. llpuBeneHuMe MaTpullbl K CTYIIEHYaTOMY BHIY.
Boruucnenue panra matpuupl. CiioxkeHue MaTpUll. Y MHOKEHUE MAaTPUILIbl HA YUCIIO. Y MHOKEHHE MAaTPULL.

Pa3pnen 2 Pemienne cucreM ypaBHeHUH

Cucrembl JByX YpaBHEHUU C JBYMsS HEU3BECTHbIMH. CHCTEMbl TpeX YpPaBHEHHMM C Tpems
Heu3BeCTHBIMU. CHCTEMBbl JTUHEHHBIX YpaBHEHMH. BuIbl cuCTeM JHMHEHHBIX ypaBHEHUH (HEOTHOPOJHBIE,
OJIHOPOJIHBIE. COBMECTHBIE, HECOBMECTHBIE, OIpE/ENIeHHbIe, HeompeaeneHubie). CUCTeMbl HEOTHOPOIHBIX
TuHEHBIX ypaBHeHu. Haxoxaenue pemenus no gopmynam Kpamepa. Cuctembl ypaBHEHUH U MaTPHIIBL
Merton 'aycca, HaX0XAEHUS PELICHUs] CUCTEMbI HEOJHOPOAHBIX ypaBHeHUU. Teopema Kponekepa-Kanemnnu.
Cucrembl OJHOPOJIHBIX YPAaBHEHUH. Y CIIOBUS CYLIECTBOBAHUS HEHYJIEBBIX PEIICHUN CUCTEMBI OJIHOPOIHBIX
ypaBHeHui. Teopema 06 0ThICKaHUU OOIIETO PEIICHUs CUCTEMBI OJTHOPOAHBIX YPaBHEHHI.

Pa3nes 3 BekTopHbIe MPOCTPaHCTBA

[TonsiTne BEKTOpHOTO MpocTpaHcTBa. JIMHelHas kKOMOMHANMs BEKTOPOB. JIMHEHHO 3aBUCHMBIE U
JMHEWHO HEe3aBUCHUMBbIE BEKTOphl. ba3zuc BekropHoro mpocrpanctBa. Koopaunatel Bektopa. Teopema o
€IMHCTBEHHOCTH pAa3JIOKeHHsI BekTopa Mo Oaszucy. Teopema 0 KOOpAWHATaX BEKTOPOB B JIMHEHHOM
KOMOMHAIIMA BEKTOPOB. AKCHOMBI CKAJISIPHOTO MPOHM3BEIEHUS BEKTOpoB. Moaynbs BekTopa. CkanlspHoe
MPOU3BEICHUE BEKTOpa Ha HYyJIEeBOM BekTop. OpTOroHajabHble BEKTOPHI. BbIUMCIIEHHE CKaIsPHOTO
MIPOU3BEACHUS BEKTOPOB Uepe3 MX KOOPAMHATHI B OPTOHOPMUPOBAHHOM Oa3uice. Beruncnenue yrima Mexmy
BekTOpamMu. BekTopHOe mpousBeneHUE BEKTOpOB. ['eomeTpuueckas MHTEpIIpeTanus MOAYJST BEKTOPHOTO
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IIPOU3BEACHUSA BEKTOPOB. BblunciieHHEe KOOpPAMHAT BEKTOPHOIO IIPOM3BEIEHHUS Yepe3 KOOPAUHATHI
coMHOXkUTeNeH. CBOMCTBA BEKTOPHOTO Npou3BeacHUs. CMelaHHOe IPOU3BEEHNE BEKTOPOB. Brruncienue
CMEIIAHHOTO IPOU3BEJICHUS Yepe3 KOOpAUHAThl COMHOXkMTeneil. CBoiicTBa CMELIAHHOIO IPOU3BENEHUS
BEKTOpOB. ['eomeTpuyeckass UHTEpIpETalUsl CMEIIAHHOTO IIPOU3BENEHUS Yepe3 00bEM Mapaljiesienuneaa.
Brraucnenue oobema terpasapa. HaxoxxaeHue paccTosHUS OT TOUKU A0 MPSMOH.

Pa3nen 4 I'eomeTpHst IJIOCKOCTH

MeTo1 KoopAMHAT Ha IJIOCKOCTH. JlesieHne oTpe3ka B JaHHOM OTHOILIEHUHU. PaccTosiHIE MEX Ty IByMS
TOYKaMH. ['€OMeTpuuecKoe HCTOJIKOBAHWE YpPAaBHEHMW M HepaBeHCTB. IIpsimast JMHHUA Ha IUIOCKOCTH.
Paznnunble cnocoObl 3agaHusl NMPSAMOM Ha IUIOCKOCTH: TOYKOM M HOPMajbHBIM BEKTOPOM, TOUKOM H
HaIpPaBJIAIOIIUM BEKTOPOM, IBYMs TOYKaMH, TOUKON M YrioBeIM Kod(dduureHToM. Paznuunble ypaBHEHUS
npsimoii. O01ee ypaBHeHHE TIPsAMOi ax + by + c¢. ['eomeTpudeckuii cMbICIT KOA(PPHUIMEHTOB MPU TEKYIIUX
KOOpAMHATaX B OOIIEM YpaBHEHUHW TPsAMOW. ['eoMeTpuyeckuid CMBICT 3HAaKa TpexwieHa ax + by + c.
Boruncnenue paccTosiHUs OT TOYKH /10 NpsMoil. B3aummHoe pacnonoxeHue OBYX MHPSMBIX Ha IUIOCKOCTH.
Boruncnenue BeMMYMHBI yria MeXAy JIBYMs NpsMbIMU. JIMHMM BTOpOro mopsjaka. DJuMIic, runepooia,
napa0oJia, UX KAHOHWYECKUE YpPaBHEHHUS U CBOMCTBA. ODKCLIEHTPHUCHUTET, AMPEKTOpUAIbHBbIE CBOICTBA,
(oxanbHbIE CBOWCTBA KPUBBIX BTOpOro nopsaka. O0iiee ypaBHEHHE JTUHUM BTOporo nopsjaka. [lonsrue o0
YIOPOIIEHUH OOLIEro ypaBHEHUs! JIMHUU BTOporo nopsiaka (JIBI1) u npuBeaeHne ero kK KAHOHUYECKOMY BHULY.
[Toctpoenune JIBII no e€ obmemy ypaBuenuro. Knaccudukamus JIBII.

Paspnen S I'eomerpusi mpocTpancTBa

[Tnockoctu u psiMble B 3-MEPHOM €BKJIMI0BOM IpocTpaHcTBe. [IpsiMas ¥ IIIOCKOCTh B IPOCTPAHCTBE.
Paznuunpie criocoOwl 3aMaHus TUIOCKOCTH M MPSIMOW B MpOCTpaHcTBe. Pasnuunbie ux ypaBHeHus. OOmiee
ypaBHEHHE MIOCKOCTH ax + by + ¢z + d = 0. 'eomeTpudeckuii cCMbICT 3HaKa MHOTOWIEeHA ax + by + ¢z + d.
Brrunciienue paccTosiHUsL OT TOYKHM JI0 TJIOCKOCTH M MPSIMOM B MpocCTpaHCTBE. MccnenoBanne B3aMMHOIO
PaCIOJIOKEHUs ABYX IUIOCKOCTEH, JBYX MPSMBIX, IPSIMOM M TUIOCKOCTH TIO0 MX ypaBHEHHsIM. Bwruucienue
BEJINYMHBI YTJIa MEKIY JABYMS IJIOCKOCTSMHU, MEXKIY ABYMS MPSAMBIMHU, IPSIMOM U INTIOCKOCTBIO. Beruncnenue
paccTosiHuA MEXAy IBYMs CKpeluBaromumucs npsamseiMu. [loBepxHocTr BTOporo nopsaka. Kanonnueckue
ypaBHEHHUS JUIUIICOUA, TUTIEPOOIONI0B, TapabOIOUIOB B IEKaPTOBOM MPSIMOYTOJILHOM CUCTEME KOOPIUHAT.
[TonsiTe 0 MeToJe MIOCKUX CEYEHHUI MpHU HCCIeJOBaHUM (POPMBI MOBEPXHOCTU MO €€ KaHOHMUYECKOMY
ypaBHeHUI0. lloBepXxHOCTM BpamieHuss W METOAbl COCTABJICHUS WX ypaBHeHWH. [lunuuapuueckue u
KOHMYECKHE TTOBEPXHOCTH BTOPOTO MOPSIKA.

4.3 IlpakTHyecKue 3aHATHUSA (CEMHHAPHI)

Ne Koin-Bo
3aHATUS Ne pasnena Tema 4acoB
1 2 Cucrembl IMHENHBIX YPAaBHEHUN 2
2 3 BekTopHbie mpocTpaHcTBa 2
3 4 ['eomeTpust mIockocTH 2
4 5 ['eomeTpus mpocTpaHCcTBa 2
HUroro: 8
4.4 CamocTosiTeJIbHOE N3y4YeHHE PA3/1e10B M CUMILIHHBI
Ne HaumeHnoBaHue pa3/ienoB U TeM JUIs Kon-Bo
paszzaena CaMOCTOSATEIBHOTO U3YYEHUS 4acoB
1  |Marpuusl, onpenenurenu (IpUMEHEHHE B SKOHOMHUYECKHUX 3aa4ax) 4
2 CucTeMbl IMHEHHBIX YpaBHEHUH (IPUMEHEHHE B MATEMAaTHUECKUX MOJIEIISX) 4
3 BekTopHble IpocTpaHCcTBa 4
4  |T'eomeTrpusi MIOCKOCTH (IIPUBEICHUWE YPAaBHEHUH KPHUBBIX BTOPOrO TMOpsIKa K 4
KaHOHMYECKOMY BUJTY)
5 I"'eomeTpust mpocTpaHcTBa (MOBEPXHOCTH BTOPOTO MOPSIKA) 4




Ne HanmenoBanue pa3nesoB U TeM Ui Koi-Bo
paszena CaMOCTOSITENIBHOTO U3yYCHUS 4acoB

Hroro 20

5 Y4yeOHO-MeTOANYECKOE 00ecTIeueHHe JUCIIUIIINHDI
5.1 OcHoBHas IUTEpPaTYpa

1. Jluneiinas anreOpa u aHaduTHYeCcKas reomeTpus. [IpakTukym [DeKTpOoHHBIA pecypc|: yueOHoe
nocobue / A.C. boprakosckuii, A.B. [Tantenees. - M.: HUL] UH®PA-M, 2015. - 352 c.: 60x90 1/16. - ISBN
978-5-16-010206-1 - Pexwum goctyma: http://znanium.com/catalog.php?bookinfo=476097

2. MarasunnaukoB, JL.U. JluneitHas anreOpa v aHATUTHYECKas TeOMETpUs [DIIEKTPOHHBIN pecypc]:
yuebHoe mocobue / JI.W. Marasunnukos, A.JI. Mara3sunHukoBa; MUHUCTEpCTBO 00pa3oBaHUS U HAYKU
Poccuiickoit  ®enepanuu, Tomckuit [ocymapctBenssiii  YHuBepcuter Cucrem  YmpaBiieHUsS U
Pamnosnexrponuku (TYCYP). - Tomck: Dmb Konrent, 2012. - 180 c. - ISBN 978-5-4332-0074-6. — Pexum
noctyma: https://biblioclub.ru/index.php?page=book&id=208684

5.2 lonmosiHuTE/ILHAS JIMTEPATypPa

1. Anre6bpa u reomerpus. COOpHHMK 3ajJad W pelIeHWH C MpPUMEHEHHeM cucrteMsl Maple
[DnexTponnbIit pecype]: yueb. mocobue / M.H. Kupcanos, O.C. Ky3znenoa. — M. : UH®PA-M, 2016. —
272 ¢. — Pexxum nmoctyna: http://znanium.com/catalog.php?bookinfo=648409

2. KymukoBa, E.B. Breicmias maremarvka uisi TOPHBIX BY30B [DJEKTPOHHBIA pecypc]: ydeOHOe
nocobue / E.B. Kynukosa. - M.: l'opnas kuura, 2012. - Y. 1. AHasiuTH4ueckas TEOMETPUS U DJIEMEHTHI
JUHEWHOW  anreOphl. - 504 c. - ISBN 5-7418-0421-7. —  Pexum  pocryna:
http://biblioclub.ru/index.php?page=book_view_red&book id=228997/

3. Mengene, A.B. AHaimuTrueckasi reoMeTpHs ¥ TUHEHas anredpa [ DIeKTpoHHBIN pecypc]: yueOHo-
MeToaudeckoe nocodue/ coct. A.B. Mensenes. - KemepoBo: KemepoBckuii rocy1apcTBEHHBINH YHHBEPCHUTET,
2012. - 111 c. — Pexxum nocryma: http://biblioclub.ru/index.php?page=book_view red&book 1d=232773/

4. Huxonosa, H.B. Kparkuii kypc anreOpsl U T€OMETpUHU: IPUMEPHI, 33]1a4H, TECThI [ DICKTPOHHBII
pecypc]: yuebnoe nocooue / H.B. Hukonosa, H.H. I'azu3oBa, I'.A. HukonoBa; MunuctepcTBO 00pa3oBaHus
u Hayku Poccum, @enepaiibHOEe rocylapCTBEHHOE OIOJDKETHOE O0pa30BaTEIbHOE YUYPEXKJACHHE BBICILIETO
npodeccuoHanbHOr0 00pa3zoBaHusi «KazaHCKHMII HAlMOHANBHBIA HCCIEAOBATEIbCKUI TEXHOJIOTHYECKUN
yauBepcuteT. - Kazann: U3znatenscteo KHUTY, 2014. - 100 c.: un. - bubnuorp. B ku. - ISBN 978-5-7882-
1711-6. — Pexxum noctyna: http://biblioclub.ru/index.php?page=book_view_red&book id=428767/

5. OrueBa, D. H. Maremaruka: Pa3gen 1. AnreGpa u reometpusi [DneKTpoHHBIN pecypc]: yueOHoe
nocobue/ OrueBa 3.H.; MunuctepctBo kynbTypbl Poccuiickoit @enepaunu, @PI'BOY BIIO «KemepoBckuii
rOCy/IapCTBEHHBI YHHMBEPCUTET KYIbTYpbl U HCKyccTB», Kadenpa TeXHOIOrMH aBTOMAaTHU3WPOBAHHOM
obpabotku wundopmammu. - KemepoBo: Kem['YKU, 2011. - 227 c.: T1abm, cxem. — Pexum
noctyna:http://biblioclub.ru/index.php?page=book view red&book id=227759/

6. CmupnoB, IO.M. COopHUK 3afady MO AaHATUTHYECKONW TEeOMETpUHM U JHHEHHOW anredpe
[DnexTponHsIit pecypc] / moxa pea. KO.M. CmupHoBa - 2-e u3., nepepad. u gom. - M.: Jloroc, 2005. - 368 c. -
ISBN 5-94010-375-8. - Pexum JOCTyHa:
http://biblioclub.ru/index.php?page=book_view_red&book_id=84738/

7. Terunos, C.E. Jluneiinas anrebpa M aHaJUTH4YeCKas T€OMETpUs: ydeOHO-IIpaKTUYecKoe rmocodue
[Onextponnslii pecypc] / C.E. Ternos, A.H. Pomannukos. - M.: EBpa3uiickuii OTKpbIThIi nHCTHTYT, 2011. -
271 C. - ISBN 978-5-374-00546-2. - Pexum JOCTyTMa:
http://biblioclub.ru/index.php?page=book_view_red&book_id=91063/
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5.3 llepuoanyeckue U3TaHUA

1. Beicuiee oOpa3oBanue B Poccun
2. Bericmiee oopazoBanue ceroans (Poccust). [leuatnas Bepcus
3. Maremaruka Bce ans yaurens (Poccus).

5.4 UnTepHeT-pecypchl

5.4.1. CoBpeMeHHbBI€e PO eccHoHATBLHBIE 0a3bI JAHHBIX H HH(POPMAIIMOHHBIE CTIPABOYHBIE
CHCTEMBI:

1. bubnuoreka ['ymep - https://www.gumer.info/ Jloctyn cBOOOIHBIN.

2. Hayunas oubnmoTeka - http://niv.ru/ Jloctyn cBoOoTHbBII

3. eLIBRARY.RU - www.elibrary.ru Jloctyn cBoOGoaublii. HeobOxoauma WHIMBHIyaTbHAS
perucTpanys B JOKAIBHON CETH By3a.

4. UudpopmanuonHas cucrema «EnmHoe okHO qocTynma Kk o0pa3oBaTejbHBIM pecypcam» —
http://window.edu.ru/ loctyn cBoOOIHBIIH

5. Infolio - YuuBepcurerckas dJiekTpoHHas 6udnamorexa — http://www.infoliolib.info/

5.4.2. TemaTuueckue npodeccuoHAIbHBbIE 0a3bl TaHHBIX U HH(POPMAIHOHHBIE CTIPABOYHbIE
CHCTEMBbI:

1. Yuutensam nHbOpMAaTHKKA U MaTeMaTuku - http://comp-science.narod.ru/

2. Exponenta.Ru. OOpazoBarenpHbIii Marematudeckuid caidt. OOydeHue paboTe B
MaTeMmatuueckux makerax MathLab, MathCad, Mathematica, Maple u np. - https://exponenta.ru/

3. OnektponHas Oubmuorexka BITIY. DOnexrtponnas OuOmmuoreka Uil CTYACHTOB W
mpernoaBaTelieii MareMaTnyeckoro ¢axynpreta. - http://mif.vspu.ru/e-library

4, Ennnoe oxHO noctyna K WHGOPMAIMOHHBIM pecypcamM. MaremaThka M MaTeMaTH4ecKoe
obpasoBanue - http://window.edu.ru/catalog/?p_rubr=2.2.74

5. MaremaTrueckoe obpasoBanue - http://www.mathedu.ru/

6. MathTEST.ru. Martepuaibpl 1Mo MaTeMaTHKE B IOMOIIb ITKOJIBHUKY M CTYIEHTY (TECThI IO
MmaTtemaruke online) - http://mathtest.ru/

7. Math.ru. Marematuueckuii caidt — https://math.ru/lib/

8. Uztest.ru. BupTyanbsHblit kabunet yunrens — http://uztest.ru/

9. desepanbHbIH HHCTUTYT MEJaroruHuecKux u3Mepenui - http://fipi.ru/

10. EqWorld. VYueOHas (bu3uKo-MaTeMaTH4ecKast OoubImoTeKa -

http://egworld.ipmnet.ru/ru/library.htm
11.  Kypuanbsusiii mopran ®THU um. Modde - https://journals.ioffe.ru/
12. Cu3ud — http://www.kosmofizika.ru/

5.4.3. DneKTpOHHBbIe OUO/INOTEeYHbIE CHCTEMbI

1 9BC «YuuBepcurerckas 6ubdamorexka onJaiinm» — http://www.biblioclub.ru/ Tlocne perucrparun
JOCTYI BO3MOXEH U3 110001 Touku cetu MHTEpHeT.

2 OBC «Jlanp» — http://e.lanbook.com/ TTocne peructpanuu J0CTYIT BOZMOXKEH U3 000 TOUKH ceTH
HHurepHer.

3 OBC «PyxonT» - http://rucont.ru/ Tlocne perucTpanuu JOCTYIT BO3MOXKEH M3 JIIOOOH TOYKH CETH
HNutepner.

4 5BC Znanium.com - http://znanium.com/ Ilocne perucrpaiyy J0CTYIT BOZMOXEH U3 JTF000H TOYKH
cetu MHTepHer.

5 ObC m3parenncTBa «tOpaiit» - https://biblio-online.ru/ IMocne perucTpanmu 10CTY BO3MOXKEH M3
mo6oi Touku cetu HTEepHeT.
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6 OBbC «KoncynbranT cryaeHta» - http://www.studentlibrary.ru/ Tlocne perucrpanmu noctyn
BO3MOJKEH M3 J1000# Touku cetu VIHTEepHET.

5.4.4. lononnresbHble UHTEepHET-pecypchbl

1 http://publ.lib.ru/ARCHIVES/M/"Matematika_v_shkole"/ "Matematika_v_shkole".html -
JJIEKTPOHHBIA apXUB KypHaJIa «MaTemaTuka B IIKOJIE».

2 http://www.mathedu.ru — wuHTepHET-OMONMOTEKA 1O METOAMKE MPENOAaBaHUS MAaTEeMATHKH
«Maremarudeckoe 00pa3oBaHUE: MPOILIOE U HACTOSIIICE).

3 http://www.mathtest.ru — marepuabl 0 MaTeMaTUKE B MMOMOIIIb HIKOJIBHUKY M CTYJACHTY (TECTHI 11O
MaTtemaTuke online).

4 http://www.uztest.ru — marepuanst EI'D mo MmaTematuke: MoAroToBKa K TECTHPOBAHHUIO.

5 http://mat.1september.ru — xartamor rasersl «MaremaTtuka» usgareabckoro goma «llepsoe
CEHTSIOPSI».

6 http://www.fasi.gov.ru — oduiranbHeIi caT GeaeparbHOTO areHTCTBA M0 HAYKE U MHHOBAIUSIM.

7 http://www.ed.gov.ru — odummanbHbIi callT (eepabHOrO areHTCTBA 10 00Pa30BaAHUIO.

8 http://www.fipi.ru — opunmanbHeIil caliT heepabHOr0 HHCTUTYTA MEAarOTHIECKUX H3MEPEHHUI.

9. https://www.coursera.org/ - «Coursera,

10. https://openedu.ru/ - «<OTkpbITOE 0Opa3OBaHUEY;

11. https://universarium.org/ - «YHuBepcapuym»;

12. https://www.edx.org/ - «<EdX»;

13. https://www.lektorium.tv/ - «Jlekropuym»;

5.5 IIporpammHoe o0Oecnedenue, npodeccuoHajbHble 0a3bl JAHHBIX M HH(OPMAIHMOHHBbIE
CIIPaBOYHbIE CHCTEMbI

Tun nporpaMMHOT0O

HaumenoBanue Cxema JIMIEH3UPOBAHHUS, PEKUM AOCTYyIa
obecrieueHus B p P FocTyT
OmneparroHHas CHCTEMa Microsoft Windows UOHHHCK"? Open Value Subscription — Educa-
tion Solutions (OVS-ES) o porosopy:
OducHbIit maker Microsoft Office

Ne 371/19 ot 10.06.2019 1.;

becnnarnoe 110,

http://www.google.com/intl/ru/policies/terms/

becnnarnoe 110,

https.//yandex.ru/legal/browser_agreement/

Cucrema KOMIBIOTEPHOM . Cso6oanoe I10, http://maxima.source-
Maxima

anreOpsl forge.net/ru/

[TakeT npukIagHBIX

MaTeMaTHYeCKUX MPOTpamMm Scilab Cso6oanoe I10, http://www.scilab.org/scilab/li-

JUISI TH)KEHEPHBIX U HAYYHBIX cense

pacd€ToB

HNutepuer-6paysep Google Chrome

Sunekc.bpaysep

6 MaTepuajbHO-TeXHUYeCKOe o0ecneyeHne JUCHUIINHBI

VYueOHble ayaUTOPUU Ui TPOBENCHMS 3aHATUN JIEKIIMOHHOIO THMA, NMPAKTHYECKOro THIMA, IS
MPOBEACHUS TPYNIOBBIX M HMHIUBHUIYAIbHBIX KOHCYJBTAIMH, TEKYIIEro KOHTPOJS M MPOMEXKYTOUHOM
aTTeCTallUu.

AyIUTOPHH OCHAILIEHbl KOMIUIEKTaMHU YYEeHUYECKOW MeOeln, TEXHUYECKUMHU CPeJICTBaMU 00ydeHus,
CITy’KaIlMMU JJIs IpEe/ICTaBJIeHus yueOHOH MH(popMauy OOJIbIION ayUTOPHUHN.

[Tomerenuss s caMOCTOSTENILHONW pabOThl 0OyUalOMIMXCS OCHAIEHBI KOMITBIOTEPHOM TEXHUKOM,
MOJKIIOUeHHOW K ceTu «VHTepHeT», W oOecredeHueM J0CTylna B 3JIEKTPOHHYIO HH(OPMAIMOHHO-
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oOpazoBatenbHylo cpey OpcKoro ryMaHHTapHO-TEXHOJIOTHUECKoro nHeTuTyTa (punuana) OI'Y (ayn. Ne 4-

307).

HaunmenoBanue noMenieHus

MarepuaibHOE-TEXHUUECKOE 00ecreucHre

YueOHble ayTUTOPHH:

- JUIsl TIPOBE/ICHUSI 3aHSATHUH JICKITAOHHOTO
THIIa, CEMHHAPCKOTO THIIA,

- JUISl TPYTIIIOBBIX M MHIAUBUIYaTbHBIX
KOHCYJIbTAIUH;

- JUISl TEKYIIETO KOHTPOJIS U IPOMEKYTOUHON
aTTecTaIlu

Vyebnas me0Oenb, KIaccHas JJ0CKa, MyJIbTUMEIUHHOE
00opyioBaHuE (IIPOEKTOP, IKPaH, HOYTOYK C BBIXOJOM B
cetb «MHTEpHET»)

Kowmmerorepnsie kinaccest Ne 4-113, 4-116, 4-
117

VYueOHast MeOeb, KOMITbIOTEPHI (29) ¢ BBIXOJIOM B CETh
«MIHTEpHET», MPOEKTOP, IKPaH, JTUICH3NOHHOE
IpOrpaMMHO€E 0OecrieyeHne

[Tomemnienue A caMOCTOSTENILHOM paboThI
oOyuarouuxcs, Ui KypcoBOTO
IMPOCKTUPOBAHUA (BBIHOJ'IHGHI/ISI KYpCOBBIX
pabor)

VYyeOHas medenb, KoMIbIOTEPHI (3) C BEIXOJOM B CETh
«MaTepHET» M 0OECTIeYeHNEeM JIOCTYIA B SJICKTPOHHYIO
nH(}opMaIrmoHHO-00pa3oBaTeIbHYI0 cpexy Opckoro
T'YMaHUTapPHO-TEXHOJOTUUECKOTO MHCTUTYTA ((pruinana)
OI'Y, nporpamMmmHOe oOecTieueHne

3aHATUUI

Hns

MPOBEICHUS

JIEKIIMOHHOTO

TUNIA  HCMOJB3YIOTCA  CJEAyIolle  Habophl

J€MOHCTPAIIMIOHHOTO 000PYAOBAaHUS U y4eOHO-HATJIsTHbIE TOCOOUS:

- IPE3EHTALMU K KYpCY JEKIUM.
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