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1 ]_le.l'llfl H 3aJa4Y1 0CBOCHUA JUCHHUITIMHBbI

ean (1esm) OCBOCHUS AUCIUTIUHBL:

[enpto guctumIMHbl «Anredpa W TEOMETpPHUsS» B CHCTEME MOATOTOBKM OakajaBpa — OCBOCHHE
HE00X0IMMOTr0 MaTeMaTHu4eckoro amnmnapara. C moMOIIBI0 ATOTO anmapaTa pa3padaThIBAaIOTCS U UCCIETYOTCS
TEOPETHYECKHUE U IKCIIEPUMEHTATIBHBIC MOJIETN 00BEKTOB MPOPECCUOHATBHON JEATETLHOCTH.

3amaun:

— HW3y4YeHHUe MOHATUHHOTO anmapara JUCIHUILIAHEI,
— OCBOEHHE OCHOBHBIX TEOPETUUYECKUX TOJIOKEHUI U METOJ0B AUCIUIUINHBI,
MIPUBUTHEC HABBIKOB MPUMEHEHHS TCOPETUUCCKUX 3HAHUM JIJISl PEIICHUSI MPAKTHYECKUX 3aa4

2 MecTo TMCHMILUIMHBI B CTPYKTYpe 00pa3oBaTeibHOM NPOorpaMMsl

JuciumimHa oTHOCHTCS K 0a30B0it yacTu 010ka [] «lucuumimaet (Mo Ty n)»

[IpepexkBU3NTHl UCHUILUIMHEL: Omcymcmesyom

[MocTpexBuzutel nucuuriunbl: b1./].b.14 Teopus eeposmuocmeti u Mmamemamuieckas Cmamucmuxd,
b1.J1.5.22 Jluckpemnas mamemamuka, bl.J[.B.1 Mamemamuueckas nocuka u meopusi ancopummos,
F1.JI.B.16 Obpabomka 5KCnepumMeHmanbHulX OAHHLIX HA  DJEKMPOHHO-BbIYUCIUMENbHBIX MAWUHAX,
b1.J1.B.2.2.1 Cucmemor uckyccmeennozo unmennekma, D/T.1 Cospemennvie cucmemvl KOMNbIOMEPHOU

mamemamurKu

3 TpeOoBaHus K pe3yabTaTam 00y4eHHs 10 JUCHHUILINHE

[Tpouecc u3yueHus: AMCUUILIIMHBI HANIpaBiieH Ha GOPMHUPOBAHUE CIAEAYIOLIUX PE3YIHTATOB O0yUEHUS

Kox u HaumenoBanue

Kox u HaumenoBanue

[Tnanupyemble pe3ynbTaTbl 00yUeHUs 0

@OpMpreMBIX I/IHI[I/IKaTOpa JOCTHIKXCHUA JUCHUITIINHEC, xapaKTepmonmHe 9Tallbl
KOMITETCHITU I KOMITETCHITUN bopMHUpPOBaHHS KOMTIIETEHITUN
OIIK-1 Cnocoben OIIK-1-B-1 3HaeT OCHOBEI 3HaTh:
[IPUMEHSATD MaTeMaTHKH, PU3UKH, - OCHOBBI MaTeMaTUKH, (PU3UKH,
€CTECTBCHHOHAYYHBIC U | BBIYMCIUTEIIHHON TEXHUKH 1 BBIYMCIUTEIHLHON TEXHUKU U
0O0IIenHKEHEPHbIE HpOrpaMMHUPOBaHUS IIpOrpaMMHUPOBAHHU
3HAHUA, METOBI OIIK-1-B-2 YwMmeer pemiats YMmerh:
MATCMATHYCCKOT' O CTaHI[apTHble - pemaTb CTaH,Z[apTHBIe HpO(i)GCCHOHEUIBHBIG
aHanu3a u npo¢eCCHOHAIBHBIC 33/1aUH C 3a/1a4u C IPUMEHEHUEM €CTECTBEHHOHAYYHBIX
MOJICTUPOBAHUS, pUMEHEHUEM 1 OOIIENH)KEHEPHBIX 3HAHHUI
TEOPETHUYECKOTO 1 €CTECTBEHHOHAYYHBIX U Baajners:
AKCTIEPUMEHTAIBHOTO | OOIIEHHKEHEPHBIX 3HAHUM, - METOJJaMU MaTeMaTUUECKOr0 aHaIu3a 1
HUCCJICOOBAHUS B METOA0B MaTECMATHUYCCKOT' O MOI[GJII/IpOBaHI/I}I
npodecCHOHAIBHON aHaJn3a U MOJCITMPOBAHUS
NCATCIIBHOCTHU

OIIK-2 Cnocoben
MOHUMATb MTPUHIIUIIBI
paboTHI COBPEMEHHBIX
nH(pOpPMaAITMOHHBIX
TEXHOJIOTUMN U
POrPaMMHBIX CPEJCTB,
B TOM YHCJIC
OTEYECTBEHHOT'O
MIPOU3BOJICTBA, U
HCIIOJIb30BaTh UX MPHU
pEIICHUH 3329

OIIK-2-B-1 3HaeTr coBpeMeHHbIE
UH(OpPMaLMOHHBIE TEXHOJIOTUU U
IpOTrpaMMHBIE CPEACTBA, B TOM
YHCIIe 0T€YECTBEHHOTO
IPOM3BOJICTBA MPH PEILICHUH
3a/1a4 npodeccuoHaIbHOM
JeSITeIbHOCTH

OIIK-2-B-2 Ymeer BEIOMpATH
COBpPEMEHHbIE HH(POPMALIMOHHbIE
TEXHOJIOTHH U TPOrPaMMHBIE
CPECTBa, B TOM YHCIIE

3HaTh:

- IPeIMET U3YUYCHHUS CIICAYIONUX COJCPHKATSITHLHBIX
JIUHUHA: TOJIT U KOMIUIEKCHBIE YHCIIa; KOOPJIUHAT-
HOE M BEKTOPHOE MPOCTPAHCTBO; CHCTEMbI JTUHECH-
HBIX YPaBHECHUHU; OMPEICIIUTEIIN;, TEOMETPUS Ha
IJIOCKOCTH; TEOMETPHS B IPOCTPAHCTBE;

- MOHATHS U (PAKTHI COACPKATEIbHBIX JIMHUI Kypca
anreOpsl U AaHAJTUTHYECKON T€OMETPHH;

- poib anreOpbl B TIO3HAHWHU OKPYIKAIOIIETO MUPA;

- anrebpandecKrue METOIHI;




Kox u HaumenoBanue

Kox u HaumenoBanue

[Tnanupyemblie pe3yabTaTbl 00y4eHus 110

bopMHupyeMBIX WHANKATOPA JOCTHKEHUS JTACIUTUINHE, XapaKTEPU3YIOIIHAE STAITbI
KOMIIETCHIIUI KOMIETECHLINU (dbopMHpOBaHHUS KOMIIETSHIIMN
npodecCuOHATbHON OTEUYECTBCHHOT'O MTPOU3BOJICTBA |- CTPYKTYPHBIA MOAXOA: alreOpaumdeckue CTPyK-
JIEATENbHOCTH IIPY PELIEHNUH 3a1a4 TYPHI, TOJACTPYKTYPHI;
po(heCcCHOHATTLHOM - METO/IbI ITO3HAHHUS OTHOCHUTEJIBHO MOJYyUYEHHUS Ma-
NEATEILHOCTA TEeMaTUYECKUX 3HAHUN (MHAYKUHUS, aHAJIOTHS, CH-

OIIK-2-B-3 Bnaneetr HaBBIKaMU
IMPUMCHCHUSA COBPECMCHHBIX
MH(OPMALMOHHBIX TEXHOJIOTUH U
HpOrpaMMHEBIX CPEICTB, B TOM
YHClie 0T€YECTBEHHOTO
IPOU3BOJCTBA, IIPU PELICHUN
3a/1a4 npodeccuoHaIbHOM
ACATCIIbHOCTU

CTEeMaTH3allus, WAcaTu3anus, aOCTparupoBaHUe,
MOJIETTUPOBAHHUE);

- METOJOJIOTHIO M WCTOPHIO PAa3BHUTHSA anreOphl U
TEOMETPUH

YMeTh:

- IPUMEHATh METObI M MPUEMbI IIOHUMAHUS MaTe-
MaTHYECKOTO TEKCTa, €ro aHaliu3a, CTPYKTypH3a-
MM, PEOPraHU3aLiH, TpaHCHOPMAIHH;

- NPUMEHATh TCOPETUYCCKHE 3HAHHS B PCIICHUU
MPUKIIAHBIX 33]1a4;

- YMETh IPUMEHSTH METOJIONIOTUIECKUE 3HAHUS IS
U3yYCHUsI COJEPKAaTEIbHBIX JIMHUI Kypca aireOpbl
1 aHAIUTUYECKON T€OMETPUH.

Baaners:

- METOJIaMH PELICHUs 3aa4 Kypca JIMHeWHOI ai-
reOpHI;

- METOJJaMU MAaTEMaTH4ECKOTO MOJICTTHPOBAHUS
(U3NYECKUX 33124 C MCIIOTb30BAHUEM JIMHEHHBIX
CHCTEM YPaBHEHUH M TEOPUU BEKTOPHBIX MPO-
CTPAHCTB, a TAKXKE UX PCIICHUIA;

- HaBbIKaMH pabOTHI C OCHOBHBIMU ajreOpaunye-
CKUMH 00BEKTaMU: KOOPJAWHATHBIMU BEKTOPaMH,
MaTpUIIAMH,

- OCHOBHBIMH MaTeMaTHYECKUMU KOMITBIOTEPHBIMU
WHCTPYMEHTaMU: BU3YyallU3allHs JAHHBIX, 3aBUCH-
MOCTEM, OTHOIIEHUH, TTPOIIECCOB, TEOMETPUUECKUX
00BEKTOB;

- HaBBIKaMU [IPUMEHEHHUSI CPEJICTB
MH(POPMaITMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUI B PELIEHUH 3a7a4, TaMm, 1€ 3TO
a¢dexTuBHO. B yactHOCTH -
MAaTeMaTUYECKUMH KOMITbIOTEPHBIMU
nporpamMmamu (Mathcad, Math LAB u ap.),
HaBBIKaMH UCIIOJIb30BaHUs IporpaMmbl MS
Excel nis MareMaTnuecKux pacyeToB.

4 CTpyKTypa H coiepKaHMe TN CHUTIIHHbBI

4.1 CTpyKkTypa IMCUMILTHHBI

OO01mast TpyA0eMKOCTh JUCIUTIIMHBI COCTABIAET 3 3a4eTHbIe enuHuUIlbl (108 akaieMUYecKuX 4acoB).

TpynoemMKoCTb,
Buna pabotsl aKaJeMHUYECKHUX 9acOB
1 cemecTp BCET0
O01as Tpya10€éMKOCTh 108 108
KonrakTHas padora: 14,25 14,25
Jlexuuu (JI) 6 6
ITpaktnueckue 3anstus (113) 8 8
[IpomexxyTouHas aTTecTanus (3a4eT, IK3aMeH) 0,25 0,25




TpynoemMKoOCTb,
Bun pabotsr aKaJeMHYECKHX YacoB
1 cemecTp BCET0
CamocrosiTe/ibHas padoTa: 93,75 93,75
- 8bINOJIHEHUE UHOUBUOYATIbHO20 MEopuecko20 3aoanus (UT3); 10 10
-8bINOIHEHUE 0OMAUUHEL KOHMPOIbHOU pabomsl 10 10
- camocmosimenbHoe U3yueHue pazoenos OUCYUNIUHbL, 20 20
- Camono02omoska (npopabomka u noemopeHue 1eKYUOHHO20 Mamepuaia u 30 30
Mamepuana y4eOHUKo8 u yueOHvix nocooutl);
- N0020MOBKA K NPAKMUYECKUM 3AHAMUIM; 20 20
- 10020MOBKA K PYOEIHCHOMY KOHMPOTIO U M.1N. ) 3,75 3,75
Buja utoroBoro KoHTpoJIsi (3a4eT, Ik3aMeH, T depeHINPOBAHHBIH 3a4eT
3a4eT)

Paznensl auctuminnel, n3yyaemsie B 1 cemectpe

KosnuecTBo yacoB
Ne HaumenoBanue pa3zaenon ayautopras BHEay/I.
pasnena BCETO abora
1113 | P pabora
1 Marpuiibl, OnpeaeaInTean 20 2 18
2 CucreMpl TMHENHBIX YPABHEHUN 22 2 2 18
3 BekTopHbIe TpocTpaHCTBA 20 2 18
4 ['eomeTpust IIIOCKOCTH 24 2 2 20
5 ['eomeTpus npocTpaHcTBa 22 2 20
Uroro: 108 6 8 94
Bcero: 108 6 8 94

4.2 Coneprxxanue pa3aejoB JUCHUNIHHBI

Pa3znen 1 MaTpuubl, onpeaeauTesiu

Omnpenenurenu BTOporo mnopsnaka. CBoiicTBa olpenenuTenell BTOporo mnopsaka. Onpenenurenu
TpeThero mopsaka. CBoWCTBa ompeaenuTeneii TpeTbero mopsjaka. CrocoObl BBIUMUCICHUS OMPEISTUTEIS.
Omnpenenurenu n-ro nopsaka. CBolicTBa ompenenuTens N-ro nopsanaka. PackpeitThe ompenenurens n-ro
nopsiaka. CiioxkeHue onpenenuTeneil. Y MHOKeHue onpeaenuTeneil. Matpuiisl. Panr matpuiel. CTynieH4aTbie
Matpunbl. JlomyctuMble mipeoOpazoBaHuss Marpuil. llpuBeneHue MaTpuilbl K CTYNEHYATOMY BHIY.
Brruncienue panra matpuibl. CI0KeHHE MaTpPUILl. Y MHOKEHUE MAaTPHUIIbI HA YUCIIO. Y MHOKEHHUE MaTPHIL.

Pa3nes 2 Pemienue cucreM ypaBHeHM

CucreMmbl JByX YpaBHEHUW C JBYMsS HEW3BECTHbIMU. CHUCTEMBl TpEX YpaBHEHUH C Tpems
HeusBeCTHbIMU. CHCTEMBI JMHEMHBIX ypaBHEHUI. Buasl cucrteM NMHEWHBIX ypaBHEHMH (HEOJAHOPOIHBIE,
OJTHOPOJIHBIE. COBMECTHBIE, HECOBMECTHBIE, OIpEEIICHHbIEe, HeonpeaeaeHHble). CucreMbl HEOAHOPOIHBIX
JTMHEWHBIX ypaBHeHuil. Haxoxxnenue pemienus mo ¢gopmynam Kpamepa. Cuctembl ypaBHEHUH U MaTpPUIBL.
Meron [Maycca, Hax0XA€HUs PEIICHUSI CUCTEMbI HEOJHOPOAHBIX YpaBHeHU. Teopema Kponekepa-Kanemnu.
CucreMbl OTHOPOAHBIX YPAaBHEHUMN. Y CIOBHSI CyIIECTBOBAHUS HEHYJIEBBIX PELLIEHUN CHUCTEMbI OJHOPOIHBIX
ypaBHeHU. Teopema 00 OTHICKaHUH OOIIETO PEIISHUsI CHCTEMbI OJTHOPOIHBIX YPaBHEHUM.

Pa3nes 3 BekTopHble npocTpaHcTBa

[TonsiTie BekTOpHOTO TpOocTpaHcTBA. JIMHEHHAs KOMOWHAIMS BEKTOPOB. JIMHEHHO 3aBUCHUMBIC U
JUHENHO He3aBHCHMBbIE BEKTOpbl. basuc BexkropHOoro mpocrpanctsa. Koopaunarsl BekTopa. Teopema o
€IMHCTBEHHOCTH pa3JIOKEHUsI BeKTopa Mo Oa3ucy. Teopema O KOoOpAMHATaX BEKTOPOB B JIMHEWHOM
KOMOWHAIIMM BEKTOPOB. AKCHOMBI CKAJIIPHOTO TPOM3BENEHHUS BEKTOpPOB. Moaynb BekTopa. CkalsipHOE
MIPOU3BEICHHE BEKTOpa Ha HYJIEBOM BeKkTOp. OpTOroHaJIbHbIE BEKTOpHl. BbIUMCIIEHHE CKaIspHOrO
MIPOU3BECHUSI BEKTOPOB Yepe3 X KOOPIUHATHI B OPTOHOPMHUPOBAHHOM Oasuce. Borluncienue yria Mexmay
BEKTOpaMH. BekTopHOe mpown3BeneHue BEKTOpPOB. ['eomerprueckas MHTepIpeTanus MOAYJS BEKTOPHOTO
IIPOU3BECHNS BEKTOPOB. BplunciieHHe KOOpPAMHAT BEKTOPHOTO IPOU3BEACHMSI 4Yepe3 KOOpAMHAThI
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coMHOXkuUTeNen. CBOMCTBa BEKTOPHOIO Mpou3BeneHus. CMelaHHOe TPOU3BEIeHUE BEKTOPOB. Brruncienue
CMEIIAHHOTO TNPOMU3BEIEHUS 4Yepe3 KOOpAMHAThl COMHOXHTenel. CBoiCTBa CMEIIAHHOTO IMPOU3BEACHMUS
BEKTOpOB. ['eomeTpuueckas HHTEpIpETalsl CMEIIAHHOIO MPOU3BEIEHHs Yepe3 00beM MapauleenuIeaa.
Brruucnenue oobema tetpasapa. HaxoxxaeHne paccTosHUS OT TOUKU A0 MPSMOH.

Pa3nen 4 I'eomeTpusi NJI0CKOCTH

Meroza KOOpAMHAT Ha INIOCKOCTH. JleJIeHre OTpe3Ka B JaHHOM OTHOLIEHUH. PaccTosiHue Mexy 1ByMs
TOYKaMH. ['eoMeTpuYecKoe HCTOJKOBAHWE YPAaBHEHHMH M HepaBeHCTB. lIpsAmas JMHHA Ha IUIOCKOCTH.
Paznuunple cmocoObl 3aaHusi NPSMOM Ha IJIOCKOCTH: TOYKOW M HOPMAJIBHBIM BEKTOPOM, TOYKOW U
HaMpaBJISIIOIUM BEKTOPOM, JIByMsI TOUKAMHU, TOUKOHW U YIJIOBBIM KO3 UIHEHTOM. Pa3nuyHble ypaBHEHUs
npsmoil. Ob1ee ypaBHeHHE MPSIMOIT ax + by + c. ['eomerpuyeckuii cMbICaT KOA(POHUIMEHTOB MPU TEKYITUX
KOOpJMHATaX B OOIIEM ypaBHEHUHW MpsSMOH. ['eoMeTpHYecKHMid CMBICT 3HAKa TpexdwieHa ax + by + c.
Boruncnenue paccTossHUA OT TOYKHM 10 MpsMOil. B3auMmHOe pacmonokeHue IBYX MpPsIMBbIX Ha IMJIOCKOCTH.
Bbruncienne BenMUMHBI yriia MeXAy ABYMs NpsAMbIMU. JIMHMM BTOpOro mopsjaka. DiMIc, rumnepooua,
napabona, UX KAHOHMYECKHE YpaBHEHHUS M CBOMCTBAa. DKCLUEHTPUCHTET, IUPEKTOpUAIbHBIC CBOMCTBA,
(dokanpHbIE CBOMCTBA KPUBBIX BTOPOro nopsaaka. Obuiee ypaBHEeHHE JIMHUKM BTOporo nopsaka. [lonstue 06
YHOPOLIECHUH OOIIEro ypaBHEHU JIMHUHU BTOporo nopsiaka (JIBIT) u npuBeneHue ero kK KAHOHUYECKOMY BUTY.
[Toctpoenue JIBII no eé obmemy ypaBaennto. Knaccuduxarnus JIBII.

Paznen S I'eomeTpust npocTpancTBa

[InockocTy 1 psAMbIE B 3-MEPHOM €BKJIMI0BOM IIPOCTpaHCTBE. [IpsiMas v MII0CKOCTh B IPOCTPAHCTBE.
Paznuunbple criocoObl 3a1aHusl TUIOCKOCTH M MPSMOW B MpOCTpaHCTBE. Pasnmuunbie ux ypaBHeHwms. OOriee
yYpaBHEHHE IIOCKOCTH ax + by + cz + d = 0. 'eomeTpuyeckuii cMbICI 3HaKa MHOTOWIeHa ax + by + cz + d.
Borunicnenue pacctosiHust OT TOYKH J0 TUIOCKOCTH M MpsIMOW B mpocTpaHcTBe. MccrnenoBanue B3anMHOTO
pacrojoKeHusl IBYX IUIOCKOCTEH, NBYX MPSAMBIX, MPSAMOM U IJIOCKOCTH IO MX ypaBHEHUsM. Berunmcinenue
BEJIMYMHBI YTJIa MEX]y IBYMS TUIOCKOCTSIMH, MEXAY ABYMS MPSIMBIMU, IPSIMOM U IJIOCKOCTBHIO. Boruncnenue
paccTosHUS MEKIY ABYMsI CKpeIMBaOIUMuUcs npsMbiMu. [loBepxHocTH BTOpOoro nopsaka. Kanonnueckue
ypaBHEHHUSI SJUTMIICOUAA, TUTIEPOOIONI0B, TapabOIOUI0B B IEKaPTOBOM MPSIMOYTOJILHON CHCTEME KOOPAUHAT.
[ToHaTHE 0 MeTOAE IUIOCKUX CEUYEHHUH MpU MCCIEeNOBaHUU (HOPMBI MOBEPXHOCTH MO €€ KAaHOHHYECKOMY
ypaBHeHHIO. [IOBEpXHOCTH BpalleHUS M METOJbl COCTaBlIeHWs WX YypaBHeHuH. llunuuapudeckue u
KOHUYECKHUE MIOBEPXHOCTH BTOPOIO MOPAIKA.

4.3 [IpakTHyecKue 3aHATHS (CEMHUHAPBI)

Ne Kon-Bo
Ne paznena Tema
3aHATUS 4acoB

1 2 CucTeMbl TMHEUHBIX YPaBHEHUH 2
2 3 BekTopHbIe TpocTpaHCTBA 2
3 4 I"'eomeTpus I0CKOCTH 2
4 5 ['eomeTpus npocTpaHcTBa 2
Hroro: 8

4.4 CamocTosiTe/IbHOE H3yYeHHE Pa3Ae10B JUCHUIIINHBI

Ne HanmeHnoBanue pa3zienioB U TeM I Koma-Bo
pasnena CaMOCTOSITEJIbHOTO U3yUYEHHUS 4acoB
1 Marpuiipl, onpeaeauTenu (IpUMEHEHUE B SdKOHOMUYECKHUX 3a/1a4ax) 4
2 CucreMpl TMHENMHBIX YPABHEHUH (IPUMEHEHUE B MATEMAaTUYECKUX MOJAEIIAX) 4
3 BekTopHbIe TpocTpaHCTBA 4
4 I'eomeTpus miockocTd (IPUBENCHUE YPABHEHUW KPUBBIX BTOPOTO TMOpsAKa K 4
KaHOHMYECKOMY BHUAY)
5 ['eomeTpus npocTpaHcTBa (IOBEPXHOCTH BTOPOTO MOPSIJIKA) 4
Hroro 20




5 YueOHO-MeTOAHYECKOE 00ecIedeHre NUCIUIIITHHDI
5.1 OcHoBHas 1uTEpaTypa

1. Jluneitnas anreOpa W aHanmuTU4YecKas reoMmerpus. [IpakTukym [DneKTpoHHBINH pecypc]: yueOHoe
nocobue / A.C. boprakoBckuii, A.B. [1antenees. - M.: HUL] UHDPA-M, 2015. - 352 c.: 60x90 1/16. - ISBN
978-5-16-010206-1 - Pexwum nocryna: http://znanium.com/catalog.php?bookinfo=476097

2. Mara3unnukoB, JI.W. Jluneiinas anreOpa u aHanmuTHYecKas reoMeTpusi [DNeKTpOHHBINA pecypc]:
ydyebnoe mocobue / JI.. Marasuanukos, A.JI. MarasuHHuKoBa; MHUHHCTEPCTBO OOpa3OBaHMS U HAyKd
Poccuiickoit  ®enepanun, Tomckuii ['ocymapctBeHHslli YHuBepcurer CucreM VYnopaBieHus U
Pannosnexktponuku (TYCVYP). - Tomck: Db Konrtent, 2012. - 180 c. - ISBN 978-5-4332-0074-6. — Pexum
nocryna: https://biblioclub.ru/index.php?page=book&id=208684

5.2 JlonoaHuTEIbHAS JIUTEPATypa

1. Anre6bpa u reomerpus. COOpHUK 3afady M pelIEHHH C NpUMEHEHHEeM cucteMbl Maple
[DnexTponnslit pecypc]: yaed. mocooue / M.H. Kupcanos, O.C. Ky3nenosa. — M. : UH®PA-M, 2016. —
272 c. — Pexum gocryna: http://znanium.com/catalog.php?bookinfo=648409

2. KynukoBa, E.B. Beicmias maremaruka Ijisi TOPHBIX BY30B [DJEKTpOHHBIM pecypc]: ydeOHOe
nocodue / E.B. KymukoBa. - M.: I'opnast kuura, 2012. - Y. 1. AHanutudeckas reoMeTpHUsl U 3JIEMEHTHI
JTUHEWHOU anreopsl. - 504 c. - ISBN  5-7418-0421-7. -  Pexum  pocrymna:
http://biblioclub.ru/index.php?page=book_view_red&book_id=228997/

3. Mengenes, A.B. Ananutudeckas reoMeTpHs U TUHEHHas anredpa [ DIeKTpoHHBIN pecypc]: yaeOHo-
Metoanuyeckoe mocodue/ coct. A.B. Mensenes. - KemepoBo: KemepoBckuii rocy1apcTBEHHBIN YHUBEPCUTET,
2012. - 111 c. — Pexxum goctymna: http://biblioclub.ru/index.php?page=book view_ red&book 1d=232773/

4. HuxonoBa, H.B. Kpartkwuii kypc anreOpbl 1 reOMeTpuu: MPUMEpPHI, 3a/1a4d, TeCThl [ DIEKTPOHHBIH
pecypc]: yuebnoe nmocooue / H.B. Hukonosa, H.H. I'azuzoga, I'.A. HukoHnoBa; MunuctepcTBo 00pa3oBaHus
u Hayku Poccun, @enepanbHoe rocynapcTBEHHOE OIOKETHOE 00pa3oBaTeNbHOE YUPEkKIECHUE BBICIIETO
npodeccuoHaibHOTO 00pazoBaHusi «Ka3aHCKWW HAIMOHAIBHBIA HMCCIIEIOBATEIBCKUN TEXHOJIOTHUYECKUI
yHHBepcHuTeT». - Kazanb: M3narensctso KHUTY, 2014. - 100 c.: un. - bubnuorp. B kH. - ISBN 978-5-7882-
1711-6. — Pesxxum nmoctyma: http://biblioclub.ru/index.php?page=book view_ red&book id=428767/

5. OrneBa, O. H. Maremaruka: Paznen 1. AnreOpa u reomerpust [DIeKTpOHHBIN pecypc]: yueOHOoe
nocobue/ OrueBa D.H.; MunncrepctBo KynbTypbl Poccuiickoit @eneparnuu, @I'BOY BIIO «Kemeposckuit
rOCy/IapCTBEHHBI YHUBEPCHUTET KYJIbTYpPhl M HCKycCTB», Kadempa TexHOIOTMH aBTOMAaTHU3WPOBAHHOMN
obpabotku wuHpopmammu. - Kemepoo: KemI['YKU, 2011. - 227 c.: T1abn., cxem. — Pexum
nocryna:http://biblioclub.ru/index.php?page=book_view_red&book_id=227759/

6. Cmupao, FO.M. COopHuK 3amad 10 aHATUTHYECKONM TEOMETPUHM U JIMHEWHOW anredpe
[Dnextponnstii pecypc] / mox pen. KO.M. CmupHoBa - 2-¢ u3j., nepepad. u gom. - M.: Jloroc, 2005. - 368 c. -
ISBN 5-94010-375-8. — Pexxum JloCcTyna:
http://biblioclub.ru/index.php?page=book_view_red&book_id=84738/

7. Tennos, C.E. Jluneitnas anreOpa U aHATUTHYECKAs TE€OMETPHS: YU4eOHO-PAKTHIECKOE MOocoOue
[DnexTponnsiit pecypc] / C.E. Tennos, A.H. Pomannukos. - M.: EBpa3zuiickuii OTKpbITEIM HHCTUTYT, 2011. -
271 c. - ISBN 978-5-374-00546-2. - Pexum JlocTyna:
http://biblioclub.ru/index.php?page=book_view_red&book_id=91063/

5.3 llepuoauyeckue U3IaHUA

1. Bricuiee o6pazoBanue B Poccun
2. Bricmiee oopazoBanue ceronus (Poccus). [lewarnas Bepcus
3. Maremaruka Bce 11 yuutens (Poccus).



5.4 UnTepHeT-pecypchl

5.4.1. CoBpemeHnHble npogeccnoHaNbHbIe 0a3bI JAHHBIX H HH(POPMALIMOHHbIE CIIPABOYHbIE
CHCTEMBbI:

1. bubnuoreka I'ymep - https://www.gumer.info/ JlocTyn cBOOOIHBII.

2. Hayunas 6mbnmoTteka - http://niv.ru/ Jloctyn cBOOOTHBII

3. eLIBRARY.RU - www.elibrary.ru /Ioctyn cBoOoansiii. HeoOxoauma nHANBU Iy aIbHAsI pETUCTPa-
LM B JJOKAJIBHOM CETH By3a.

4. Undopmanuonnas cucremMa «EauHoe OKHO JocTtyna K o00pa3oBaTe/IbHbIM pecypcam» —
http://window.edu.ru/ Jloctymn cBOOOIHBII

5. Infolio - YHuBepcureTckas 3jieKTpOHHAas OuOanMoTeKa — http://www.infoliolib.info/

5.4.2. TemaTnueckne npopeccuoHaJbHbIEC 0a3bl JAHHBIX M HHPOPMALMOHHBIE CIIPABOYHbIE
CHCTEMBbI:

1. VYuurensMm HHPOPMATUKU U MAaTEMaTUKH - http://comp-science.narod.ru/

2. Exponenta.Ru. OGpa3oBarenbHbplii MaTeMaTuueckuii cailt. OO0yuenue paboTe B MareMaTruye-
ckux nakerax MathLab, MathCad, Mathematica, Maple u np. - https://exponenta.ru/

3. OnektponHas oubnuoreka BITIY. DnekTponnas OubanoTexa /uisi CTYICHTOB U MperogaBaTe-
Jeil MaTeMaTudeckoro (akynprera. - http://mif.vspu.ru/e-library

4. Enunoe okHO mocTyna Kk “HGOPMAIMOHHBIM pecypcaMm. MaTreMaTnka 1 MaTeMaTH4eckoe oopa-
30BaHue - http://window.edu.ru/catalog/?p rubr=2.2.74

5. Maremarnueckoe obpazoBaHue - http:// www.mathedu.ru/

6. MathTEST.ru. Marepuainsl 1o MaTeMaTHKE B IIOMOIIb IIKOJBHUKY U CTYJAEHTY (TECTHI IO Ma-
Tematuke online) - http://mathtest.ru/

7. Math.ru. Matematuueckuii caiit — https://math.ru/lib/

8. Uztest.ru. BuptyanbHbiil KaOWHET yuuTens — http://uztest.ru/

0. ®denepalnbHbIil HHCTUTYT NEAArornuecKux u3mMepeHui - http://fipi.ru/

10.  EqWorld. VYyebnas (hU3MKO-MaTeMaTHIECKas OouOmoTeka -

http://eqworld.ipmnet.ru/ru/library.htm
11.  Xypuansnsii noptan ®TU um. Nodde - https://journals.ioffe.ru/
12. Cu3ud — http://www.kosmofizika.ru/

5.4.3. DjeKTpoHHbIE OUOJIMOTEYHbIE CHCTEMBI

1 3BC «YHuBepcurerckas 0mdamoTeka oHJaiiH» — http://www.biblioclub.ru/ Ilocne peructpanuu
JOCTYII BO3MOJKEH U3 JII000H Touku ceTu MHTEepHeT.

2 DBC «Jlanb» — http://e.lanbook.com/ [Tocie perucTparyu JOCTYIT BO3MOXEH U3 JH000I TOUKH CeTH
HuTtepHer.

3 OBC «PykonT» - http://rucont.ru/ [Tocie perucrpanuu 10CTy BO3MOKEH U3 11000i ToukH cetn VH-
TEpHET.

4 3BbC Znanium.com - http://znanium.com/ ITocne perucrpanuu J0CTYI BO3MOKEH U3 JIHOOO0H TOUKH
cetu MHTEpHET.

5 OBC mn3nparenscrBa «FOpaiiT» - https://biblio-online.ru/ Ilocie perucrpauuu 1ocTyn BO3MOXKEH U3
mo0oit Touku cetn IHTEpHET.

6 OBC «KoHcynbTaHT cTyneHTa» - http://www.studentlibrary.ru/ I[Tocne perucrpauu 10CTyI BO3MO-
kKeH u3 1000 Touku cetu HTEpHET.

5.4.4. lonoannteabHblie NHTEpHET-pecypcebl

1 http://publ.lib.ru/ARCHIVES/M/"Matematika v _shkole"/ "Matematika v _shkole".html —
AJIEKTPOHHBINA aApXUB )KypHaJIa «MaremaTuka B IIKOJIE».




2 http://www.mathedu.ru — wuHTEepHET-OMOIMOTEKAa 1O METOJMKE TMIPETOJIaBaHsI MaTeMaTHKH
«MatemaTtnueckoe 00pa3zoBaHue: MPOLUIOE U HACTOSILEE».

3 http://www.mathtest.ru — MmaTeprasbl IO MAaTEMATHUKE B TIOMOIIb IIKOJbHUKY U CTYJIEHTY (TE€CTHI 11O
MaTeMaTuke online).

4 http://www.uztest.ru — matepuansl EI'D no matemMarnke: NoAroToBKa K TECTUPOBAHUIO.

5 http://mat.1september.ru — karasor ra3erbsl «MaTemaTuka» wuznareiabckoro goma «llepsoe
CEHTSOPSI».

6 http://www.fasi.gov.ru — opuIHanbHbIN callT heeparbHOro0 areHTCTBA [0 HayKe U MHHOBAIUSIM.

7 http://www.ed.gov.ru — opuIIMaIBHBIN CAalT GeaepaaTbHOTO areHTCTBA 0 00Pa30BaHUIO.

8 http://www.fipi.ru — opunHanbHBIN caliT QenepatbHOr0 MHCTUTYTA MEAArOrHUECKUX U3MEPEHUH.

9. https://www.coursera.org/ - «Coursera»;

10. https://openedu.ru/ - «OTKpBITOE 0Opa30BaHUE»;

11. https://universarium.org/ - «Y HUBEpcapuym»;

12. https://www.edx.org/ - «<EdX»;

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

5.5 IlporpammHoe obOecnedeHue, npodeccuoHaJbHble 0a3bl JAHHBIX M HH(pOPMAUMOHHBbIE
CNPaBOYHbIE CUCTEMBI

Tun mporpammHuoro obecrieye-

_— Haumenosanue Cxema JIMIEH3UPOBAHUS, PEKUM JOCTyMa
OneparnuoHHas cucTeMa Microsoft Windows | 11oAnmcka Open Value Subscription — Educa-
tion Solutions (OVS-ES) o norosopy:
OducHrlil maker Microsoft Office

Ne 3]1/19 ot 10.06.2019 1.;
becmnarnoe 110,

WNuTtepuet-6paysep Google Chrome http://www.google.com/intl/ru/policies/terms/

drnexe. Bpavie becmnarnoe 110,

JICKC.bpaysep https://yandex.ru/legal/browser_agreement/

Cucrema KOMIBIOTEPHOU ali- . Cob6opanoe I10, http://maxima.source-

Maxima
reOpbI forge.net/ru/
TlakeT NpuKNaHEIX MATeMATH- . Csooomguoe I10, http://www.scilab.org/scilab/li-
YECKUX IPOrpaMM JIJIsd HHKe- Scilab

cense

HEPHBIX U HAYYHBIX pacy€TOB

6 MaTepuajibHO-TeXHUYeCKOe o0ecneyeHue JUCIHILINHBI

VY4eOHble ayTUTOPUH AJIsl TPOBEACHUSI 3aHSITUI JIEKIIMOHHOTO TUIIA, TPAKTUYECKOTO TUIIA, JUISI TPOBE-
JI€HUs TPYIIIOBBIX U UHIUBUIYAIbHBIX KOHCYJIbTALNI, TEKYIIET0 KOHTPOJISI U IPOMEKYTOYHOM aTTeCTALlUH.

AyaUTOpUU OCHAIICHBI KOMIUJIEKTAaMHU YUYEHUYECKOM MeOel, TEXHUYECKUMU CPeICTBAMU O0yUYeHus,
CITy’KaIllUMU JIJIs1 TIpeJICTaBIIeHUs yueOHON HH(pOpMaIK 000N ay TUTOPUH.

[TomereHust uIsi CaMOCTOSTENIBHOW PaOOTHl 00YyYarONIUXCsl OCHAIIECHBI KOMITBIOTEPHOW TEXHHUKOM,
MOJIKIIFOUEHHOU K ceTn «MHTepHeT», 1 00ecleYeHreM IOCTYIIa B AIEKTPOHHYI0 HHPOPMAIIMOHHO-00pa3oBa-
TenpHYI0 cpeay OpCcKOoro ryMaHUTApPHO-TEXHOJOTHYeCKoro HHCTUTYTA (dhunuana) OI'Y (aya. Ne 4-307).

HanmeHnoBaHne moMenmeHus MarepuanbHOE-TEXHUYECKOE 00eCrIeueHNe
Y4eOHbIe ayTUTOPUH: YyeOHast Mmebenb, K1accHas J0CKa, MyJIbTUMEIUIHOE
- JUISl IPOBEACHUS 3aHITUH JIEKIIMOHHOTO obopymoBaHue (IPOEKTOP, IKpaH, HOYTOYK C BBIXOJIOM B
THUIA, CEMUHAPCKOTO THIIA, ceth «MHTEpHET»)
- JUISl TPYTIIOBBIX U UHUBUIYJTbHBIX
KOHCYJIbTalli;
- JUISl TEKYLIETO0 KOHTPOJISI M TPOMEKYTOUHOU
aTTecTalyu




HauMeHoBaHKe moMeleHUS

MarepuaiibHOe-TeXHHUECKOe 00ecreueHue

Kommbrorepasie kimacebt Ne 4-113, 4-116, 4-
117

VYuebHas mebenb, KOMIBIOTEPHI (29) ¢ BBIXOJOM B CETh
«HTEepHET», MPOCKTOP, IKPaH, JINIIEH3UOHHOE
IporpaMMHOE 00ecriedeHne

[Tomernienue aist caMOCTOSTEILHON pabOTHI
oOyuaromuxcs, s KypcoBOro
IIPOCKTUPOBAHUS (BBIIIOJIHEHUS KyPCOBBIX
pabor)

VYyeOHast Mmebenb, KOMITBIOTEPHI (3) C BBIXOJIOM B CETh
«HTEepHET» M 0OecneueHueM JJOCTYIIA B 3JICKTPOHHYIO
nH(pOpManOHHO-00pa3oBaTenbHy0 cpexy Opckoro
T'YMaHHTapPHO-TEXHOJIOTUIECKOTO HHCTUTYTA ((uimaa)
OI'Y, nporpamMmmHOe 0OecIieYeHIEe

Jis  mpoBemeHUs ~— 3aHATUWA  JIGKIIMOHHOTO  THUIMA  HWCHONB3YIOTCS  CIEAyIoIie  HaObopsl
JIEMOHCTPAIIMOHHOTO 000PYI0BaHUSI M YIECOHO-HATJISTHBIE TTIOCOOHS:

- IPE3EHTAlUU K KypCy JIEKIUH.

10
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PEKOMEHJ/IOBAHA 3acenannem kageapsi
Kadeapa marematuku, MHGOPMATUKUA U (DUBUKHU

Haumenosanue K[l(/)(!()/?hl

npotokos Ne 1 ot «04» 09 20 19 r.

3aBenyromuii kadeapoi 7 / —~* A Z
Kadeapa matemaTuki, HHGOPMATUKU U DU3HKH 7% ,7 -/ J7) DU LA
HAUMEHOBANUEC KADeOpbl noonuce pacuugposka noonucu
Henonnumenu: B AT S
// y I /// Nl
) A ]LE L, LA A
QOJIANCHOCH b NOONUCH /7(1L'Ill11(/)[7()1)‘/\‘(1 noonucu
Q0JHHOCMb noonuce pacuiugposka noonucu
COI''TACOBAHO:

[Ipencenarens METOIHIECKOH KOMUCCHH IO HAITPABJIEHHUIO IIOJArOTOBKH
09.03.01 Mudopmaruka U BEIYUCIIUTENbHAS TEXHUKA S 72

A.C. ITonos 20.09.2019

I3
KOO HAaumeHo8aHue JUYHAS NOONUCH

3aBeyIomuii GUGIHOTEKOI [T

pacuugposka noonucu

M.B. Kameinranosa

JUYHASA NOONUCH [

Havansank MKI] e

pacugposka noonucu

M.B. Canpeikuna

JUYHas ROONUCL

09.03.01_KMBT 2019_13

pacuugposka noonucu

PaGouas nporpamma 3apeructpupoana B UKL

YHCMHbIU HOMED

Hauanbuuk UKL (/v

M.B. CanpbiKuH

Sy nas ROONUCH

pacuugposra noonucu



