Muno6pnayku Poccun

Opckuii ryMAHUTAPHO-TEXHOJIOTMYECKHUH HHCTUTYT (puamast)
(enepanbHOro rocy1apcTBeHHOr0 0I0I2KETHOI0 00PA30BaTEILHOIO YUPeKACHUS
BbIcHIEro oopa3oBanusi «OpeHOYpPrckuii rocylapCcTBeHHbIN YHUBEPCHUTET»
(Opckuii ryMAaHUTAPHO-TEXHOJIOTHYeCKNd MHCTUTYT (puaman) OI'Y)

Kagenpa maremaruxu, unpopmaruxu u pusuku (OI'TH)

PABOYASI ITIPOI'PAMMA
JUCHUITJIMHBI
«b1.JI.B.10.1 Ancebpa u ceomempusty

VYpoBeHb BhICIIETO 00pa30BaHUS
BAKAJIABPUAT

HaHpaBJ'IeHI/Ie IIOATOTOBKH

09.03.01 Undhopmamura u eblyuciumenbHas mexsuxkd
(KOJ 1 HAMMEHOBAaHUE HAIPaBJICHUS OATOTOBKH )

Ipoepammmnoe obecneuerue cpedcme BLIYUCTIUMENIbHOU IMEXHUKU U ABMOMAMUIUPOBAHHBIX CUCINEM
(HaMMEHOBaHKE HAMPABICHHOCTH (MPOdIIsT) 00pa30BaTEIHLHOM IPOrPAMMBI)

Kpanuduxanus
bakanasp

dopma 0OyueHHs
Qunas

T'ox HaGopa 2026

2248111



Pabouas nporpamma auctutuiuasl «b1./].5.10.1 Aneebpa u ceomempusiy> pacCCMOTPEHA U YTBEPIKICHA
Ha 3acefaHuu Kadeapol

Kadenpa maremaruku, uadopmaruku u pusuku (OI'THU)

HaumeHosanue Kageopul

npotokoit Ne 6 ot "4" eBpans 2026 1.

© Ileprynos B.B., 2026

© Opckuil TYMaHUTapHO-
TEXHOJIOTMYECKUM HHCTUTYT
(bumman) OI'Y, 2026



1 ]_le.]'ll/l H 332491 OCBOCHUSA NTUCHHUITIMHBI

easn (1esm) OCBOCHUS TUCITUTLINHBI:

[lenpto muctuIIMHbl «Anredpa W TEOMETPHUS» B CHCTEME IOATOTOBKH OakajliaBpa — OCBOCHHE
HE0OXOMMOTr0 MaTeMaTu4eckoro amnmnapara. C MOMOIIBIO ATOTO ammapara pa3padaTbIBalOTCs M UCCIEAYIOTCS
TEOPETHYECKUE U IKCIIEPUMEHTAILHBIE MOJIEIH 00bEKTOB NMPOGECCUOHATBLHOM TSI TEIIbHOCTH

3amaum:

— HU3YYCHHUC MMOHATHUHHOTO alrapara AIMCIUIIIMHbBI,
— OCBOCHHUC OCHOBHBIX TCOPECTHYCCKUX MOJIOXKCHUM U METOHOB JUCIHHMITIINHBI,
— IPHUBUTHUEC HABBIKOB IIPUMCHCHUS TCOPETHICCKUX 3HAHHUHI AJId PEIICHUS IPAKTHYCCKUX 3a1a4

2 MecTo JUCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM IPOrpaMMBbl

Jucnuniuna oTHocUTCs K 0a30B0it yacTu Onoka /[ «ucuurinabl (MO )»

[TpepexkBU3UTHI AUCHUILTUHBL: Omcymcmeyiom

ITo CTPCKBHU3UTHI

MUCHUILIAHEL:

b1.J[b.15 Jluckpemnas mamemamuxa,

b1.J[5.22 Teopus

sepossmuocmell u mamemamuyeckas cmamucmuxa, b1./].B.4 Obpabomka sKkcnepumenmanbHblX OAHHbIX HA
971eKMPOHHO-8bluUCIUMENbHbIX Mawunax, B1.J1.B.0.3.1 Python onsa ananusa dannvix, @®/T.1 Cospementvle
cucmembl KOMNbIOMEPHOU MAMeMamuKy

3 TpeOoBanus k pe3yJbTaraMm 00y4eHHs MO AUCHUIIHHE

Hpouecc N3YyUYCHU NUCHUIIMHBI HAIIPABJICH HA (I)OpMI/IpOBaHI/IC CJICAYIOIIUX PE3yJIbTaTOB 06y‘IeHI/I$I

KO,Z[ 1 HAMMCHOBAHUC

KOI[ H HAMMCHOBAHUC

[Tnanupyemsble pe3yabTaThl 00y4eHUs 110

1 0OIIIENH)KEHEPHBIE
3HAHUS1, METOJIbI
MaTeMaTu4eCcKoro
aHam3a u
MOJICTTUPOBAHHS,
TEOPETUIECCKOTO U
IKCTIIEPUMEHTATIBHOTO
UCCIICIOBAHUS B
npodeccruoHaIbHOM
JCSITeTbHOCTH

MPOrpaMMHUPOBAHUS
OIIK-1-B-2 Ymeer pematsh
CTaHJapTHbHIC
npodeccruoHanbHbIE 3a0a4H C
MIPUMEHEHUEM
€CTECTBEHHOHAYYHbIX U
OOIIEeMH)KEHEPHBIX 3HAHUH,
METOJIOB MaTEMaTH4€CKOTO
aHaJIM3a U MOJIETTUPOBAHMS
OIIK-1-B-3 Bnaneer HaBBIKAMH
TEOPETUYECKOTO U
AKCIIEPUMEHTAILHOTO
HCCIIeIOBaHUS OOBEKTOB
npodeccCuoHaTBHOM
NEeSATETbHOCTH

hopMHpyeMBbIX WHIUKATOpa JOCTHKESHUS JTUCIUTIINHE, XapaKTePU3YIOIIUE ITaIbI
KOMIETEHIUI KOMIETEHIIUHU (hopMUpOBaHUs KOMIIETEHITUI
OIIK-1 Cnocoben OIIK-1-B-1 3HaeT 0CHOBBI 3HarTh:
HPUMCHATD MaTeMaTUKH, QU3HKH, - IPEAMET U3YUECHUS CIETYIOMNX COAEP)KATEIIbHBIX
€CTECTBEHHOHAYYHbIE | BHIYMCIUTEIbHON TEXHUKHU U JIMHUI: TI0JIS ¥ KOMILJIEKCHBIE YKCIIA; KOOPANHATHOE

U BEKTOPHOE NPOCTPAHCTBO; CUCTEMbI JHMHEMHBIX
YPaBHEHUM; ONIPENEIUTENN; T€OMETPHsI Ha MJIOCKO-
CTH; T€OMETPHS B IIPOCTPAHCTBE;
- IOHATHUSA U QaKThl COJIEPKATENbHBIX JTUHUI Kypca
ayreOpbl U aHATUTHYECKON TeOMEeTpUH;
- poib ayireOphl B MO3HAHUU OKPY’KAIOLIEr0 MUPA;
- anreOpanyecKue METObI;

CTPYKTYpPHBIA TOJXOJ: anreOpandeckue CTPyK-
TYpBbl, TOACTPYKTYPBI;
-METO/Jbl TIO3HAHMSI OTHOCUTENIBHO IOJyYEHUs Ma-
TEMaTHYECKUX 3HaHWW (MHIYKIMS, aHAJOTus, CH-
cTeMaTHu3alus, HJaeanus3anus, abcTparupoBaHue,
MOJIEIUPOBAHHUE);
- METOJIOJIOTHIO M HMCTOPUIO Pa3BUTHs anreOpbl U
reoMeTpUn

Ymers:

= OIPUMCHATH MCTOAbI U IPHUEMbI IIOHUMAHHUA MATC-
MaTUYECKOI0 TEKCTa, €r0 aHalin3a, CTPYKTypH3a-
IIMH, PEOpraHr3aluH, TpPaHCHopMaIHH;




Kox 1 sanmenoBanue
hopMHpyeMBIX
KOMIIETEHIINI

Kox u HaumenoBanme
WHIUKATOpa JOCTHKCHUS
KOMITIETEHIIUNA

[TnarupyemMble pe3yasTaThl 00yUeHUS 110
JCIIATUTHHE, XapaKTePU3YIOIIUE dTAITbI
(hopMUpOBaHUs KOMITETEHITUI

- NPUMEHATh TEOPETUYECKHUE 3HAHUA B DPELICHUU
IIPUKJIAHBIX 33134,

- YMETb IIPUMEHATH METONOJIOTMYECKUE 3HAHUS 1JIs
U3YUYCHHS COAEPIKATEeNbHBIX JMHUN Kypca aareopsl
Y aHAJINTUYECKON T€OMETPUH.

Baaners:

- METOJIaMH PEeIICHUs 3a7a4 Kypca JMHEHHOM a-
re0phl;

- METOJIaMHM MaTeMaTUYECKOTO MOJICITUPOBaHUS (PH-
3UYECKUX 3aJa4 C UCIO0JIb30BaHUEM JIMHEHHBIX CH-
CTE€M YPaBHEHUI U TEOPUU BEKTOPHBIX MPO-
CTPAaHCTB, a TAKXKE UX PEUICHUH;

- HaBBIKAaMH pabOThI C OCHOBHBIMU ajiredpande-
CKHMH O0BEKTaMH: KOOPAMHATHBIMHA BEKTOPAMU,
MaTpHULIAMHU;

- OCHOBHBIMU MaTE€MaTUYECKUMH KOMITbIOTEPHBIMU
MHCTPYMEHTaMU: BU3yaJU3allus TaHHbIX, 3aBUCHU-
MOCTEM, OTHOILLIEHHH, IPOLIECCOB, TEOMETPUYECKUX
00BEKTOB;

- HaBBIKAMH TIPUMEHEHUS CPEICTB
MH(OPMaIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUI B PEIICHUU 3a/1a4, TaM, T 3TO

3¢ (HEKTUBHO.

4 CTpyKTypa M cojiep:KaHue AUCHUTIIHHBI

4.1 CTtpyKTypa IMCHHUILINHBI

OO0m1ast TpyI0EMKOCTh JUCIUIUTMHBI COCTaBIsET 4 3aueTHbIe eHUIIBI (144 akageMudeckux yaca).

TpynoemkocTs,
Bunx pabotsr aKaJeMUYECKUX YaCOB
1 cemectp BCETO

O0mas Tpy10éMKOCTh 144 144
KonTakTHas padora: 55,25 55,25
Jlexuun (JI) 28 28
[Tpaktrueckue 3ansatus (113) 26 26
KoHncynprannmn 1 1
[TpomexxyTouHasl aTTecTalys (3a4eT, SK3aMeH) 0,25 0,25
CamocrosiTesqibHast pabora: 88,75 88,75

- 8bINOJIHEHUe pacuemHo-epaguieckozo 3aoanus (PI'3); 10 10
-camocmosmenvHoe uzydenue pazoenos OUCYUnIuHbL 12 12

- camono02omoeka (npopabomka u noemopeHue 1eKYUoHH020 Mamepuaia u 28 28
Mamepuana y4ebHUKo8 u y4eOHbX nocooull;

- N0020MOBKA K NPAKMUYECKUM 3AHAMUIM, 26 26
- 10020MOBKA K PYOEeHCHOMY KOHMPOJIO U M.N.) 12,75 12,75
Bua uToroporo KOHTpoJIsi (3a4eT, IK3aMeH, 1 depeHIUPOBAHHBIN 3a4€T) JK3aMeH




Paznensl nuctunimHel, u3ydaeMele B 1 cemecTpe

KonnuectBo yacon
Ne HaumenoBanue paznenon ayAuTopHad BHEay/I.
paszznena BCETO abora 6
a1 | m3 [ ap | PP
1 Marpuiipl, OIPEAECTUTEIN 18 4 4 10
2 CucreMbl JTUHEUHBIX YPaBHEHUH 32 6 6 20
3 [Tosie KOMIIEKCHBIX YHCEN 14 2 2 10
4 BekTopHbIe IpOCTpaHCTBA 16 4 2 10
5 AHanuTH4YeCKas reOMETPHUs Ha MIIOCKOCTH 32 6 6 20
6 AHanuTHuecKasi FeOMETPHUsI B IPOCTPAHCTBE 32 6 6 20
Hroro: 144 28 | 26 90
Bcero: 144 28 | 26 90

4.2 Coaep:xaHue pa3aeyioB JUCHUNIHHBI

Paznen 1. Marpunbl, onpeaeaureu

Onpenenurenu Broporo mnopsiaka. CBoicTBa ompenenuTesied BTOporo mopsiaka. Onpenenurenu
TpeThero mopsiaka. CBoicTBa ompenenuTenei Tperbero nopsiaka. CrocoObl BBIYUCIECHUS OIMpPENeTUTENs.
Omnpenenurenu n-ro nopsaaka. CBoiicTBa ompenenuTenst N-ro nopsiika. PackpbiThe omnpenenauTens n-ro
nopsiaka. ClioxxeHue onpeaenuTeneil. YMHOkeHue onpenenureneid. Marpuiipl. Panr marpunel. CtyneHvarsie
Martpuubl. Jlomyctumble mnpeoOpa3oBaHus MaTpull. [IpuBeneHne MaTpullbl K CTYNEHYaToMy BHJY.
Brruucnenue panra marpuibsl. CiiokeHrne MaTpull. YMHOKEHUE MaTPULIbI HA YUCI0. YMHOXEHUE MaTPHIL.

Pa3gen 2. Pemenne cucrem ypaBHeHUMH

Cucrtembl JByX YpaBHEHUU C JByMsi HEHU3BECTHbIMU. CHCTEMBI TpeX YpPaBHEHHHl C Tpems
Heu3BeCTHBIMU. CHUCTEMBI JIMHEHHBIX ypaBHEHUU. Bujbpl cuCTeM JMHEHHBIX ypaBHEHUU (HEOAHOPOIHEIE,
OZHOPOJIHBIE. COBMECTHbBIE, HECOBMECTHBIE, OINpe/elieHHble, HeonpeaeaeHHble). CucTeMbl HEOIHOPOIHBIX
nuHeHbIX ypaBHeHUH. Haxoxnenue pemenus no ¢popmynam Kpamepa. Cuctembl ypaBHEHUH U MaTpPHIIBI.
Merton 'aycca, HaXOXI€HHs pELIEHNs] CUCTEMBI HEOHOPOIHBIX ypaBHeHHH. Teopema Kponekepa-Kanemnu.
CucreMbl OTHOPO/IHBIX YpaBHEHUN. YCIOBHSI CYIIECTBOBAHUS HEHYJIEBBIX PEUICHUH CHCTEMBI OJHOPOIHBIX
ypaBHeHM. Teopema 00 OThICKaHHH OOIIETO PEIeHUs] CUCTEMBI OTHOPOIHBIX YPAaBHEHHH.

Pazgen 3. [loJsie KOMIUIEKCHBIX YHCeJ

[Tone KOMITJIEKCHBIX YHCEN, KaK paclIMpeHue Moisl JeHCTBUTENbHBIX yucen. Anredpanyeckas Gopma
KOMITJIEKCHOTO 4ucna. Omnepanuu HajJ KOMIUIEKCHBIMHM 4YHclIaMu B anreOpanueckoil ¢opme. Moayns u
apryMeHT KOMIIJIEKCHOTO YHCIa, TPUTOHOMETpHYeckas ¢opmMa KOMIUIEKCHBIX yucen. CBOWCTBA MOIYJS H
aprymenTa, ¢popmyna Myaspa. KopHu u3 koMmrekcHbIX ynces. CBA3b KOMIUIEKCHBIX YUCEIN ¢ TeOMETpUEN Ha
MIJIOCKOCTH.

Pa3nen 4. BekTopHble npocTpaHcTBa

[ToHsiTHE BEKTOPHOTO MpOCTpaHCTBA. JIMHelHas KOMOWHAIMsI BEKTOpOB. JIMHEWHO 3aBUCHUMBIE U
JUHEIHO He3aBUCHMbIE BEKTOpbl. baszuc BekTopHOro mpoctpaHcTtBa. KoopauHatel BekTopa. Teopema o
eIMHCTBEHHOCTH PpAa3JIOKEHUsI BekTopa mo Oasucy. Teopema O KOOpAMHATaX BEKTOPOB B JIMHEWHOMN
KOMOHMHAITMH BEKTOPOB. AKCHOMBI CKAJSIPHOTO TPOM3BEICHUS BEKTOpoB. Moaymb BekTopa. CkamspHoe
IIPOM3BEIEHNE BEKTOpa Ha HyJIEeBOW BEKTOp. OpTOroHaNbHBIE BEKTOpBHL. BBIUNCIEHHE CKaJISPHOIO
MIPOM3BENIEHUSI BEKTOPOB Yepe3 MX KOOPAWHAThl B OPTOHOPMHPOBAHHOM Oa3uce. Bpluncienue yria Mexzay
BEKTOpaMu. BekTropHoe mnpousBeneHHE BEKTOpPOB. [eoMeTpuueckas MHTEpHpETanus MOIYJs BEKTOPHOIO
MPOM3BENIEHUSI BEKTOPOB. BpIunciIeHHe KOOpAWHAT BEKTOPHOTO MPOW3BEACHUS 4Yepe3 KOOPAMHATHI
coMHo)kuTeneld. CBoNCTBa BEKTOPHOIO Npou3BeaeHUs. CMEIIaHHOE NPOU3BEAEHUE BEKTOPOB. Brruncnenue
CMEIIIaHHOTO TPOMU3BEJCHHS Yepe3 KOOpAMHAThl COMHOXuTesned. CBolicTBa CMENIAHHOTO MPOW3BENEHUS
BEKTOPOB. ['eoMeTpuyeckass UHTEPIIPETAUsl CMEIIAHHOTO MPOM3BEIEHHs yepe3 00beM Mapasiesienumnesa.
Boruncnenue oobema Tetparapa. HaxoxaeHne pacCTosiHUSI OT TOUKH 10 IPSMOM.

Paszpnes S. 'eomeTpus nmiiockocTu

MeTtozn KoopaAnHAT Ha IJIOCKOCTH. JleneHune oTpe3ka B JaHHOM OTHOIIEHHUH. PaccTosiHME MEX Ty IByMs
Toukamu. [eoMmeTpruueckoe HCTOIKOBaHHE YypaBHEHUW M HepaBeHCTB. [IpsiMas nMHUS HaA IUIOCKOCTH.
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Paznuunbpie crmocoObl 3aaHusl MPSMOW HA TUIOCKOCTH: TOYKOM W HOPMAJIBHBIM BEKTOPOM, TOYKOW |
HANPABISIONUM BEKTOPOM, ABYMSI TOUYKAMH, TOYKOM W YIJIIOBBIM KOX(PPUIMEHTOM. PaznudHble ypaBHEHHS
npsimoii. O01ee ypaBHEeHHE MPsMOH ax + by + ¢ = 0. ['eomeTpudecknii cMbICT KO (UITMEHTOB TTPH TEKYIITUX
KOOpJMHaTax B OOIIeM ypaBHEHHH MNpsSMOW. l'eoMeTpuyeckuil CMbICH 3HaKa TpexwieHa ax + by + c.
Boruncnenue pacctosiHusi OT TOYKU A0 HpsiMoi. B3ammHoe pacmonokeHue ABYX MPSMBIX Ha IUIOCKOCTH.
Brrunciienue BeIMUYWHBI yITIa MEXAY ABYMs OpsAMbIMUA. JIMHMM BTOpOoro mopsijaka. DiuMic, rumnepoona,
napa0ojyia, UX KAaHOHUYECKHE YpaBHEHHsS U CBOMCTBA. ODKCUEHTPUCUTET, AUPEKTOpUATIbHBIC CBOWCTBA,
(okanmbHBIE CBOMCTBAa KPUBBIX BTOPOro nopsaka. Obiiee ypaBHEeHHE JIMHUU BTOpOro mnopsaka. [lonsarue 06
YOPOIIEHUH O0ILero ypaBHeHus JTUHUK BToporo nopsaka (JIBIT) u npuBeneHnue ero k KaAHOHUYECKOMY BHULY.
[Toctpoenue JIBII no e€ obmemy ypaBaenuto. Knaccudukarus JIBII.

Pa3znes 6. 'eomeTpusi mpocTpancTBa

[TnockocTH U npsiMble B 3-MEPHOM €BKJIMJIOBOM IPOCTpaHCTBE. [Ipsimast u mi10CKOCTh B IPOCTPAHCTBE.
Pa3znuunble ciocoObl 3aiaHus MIOCKOCTH M MPsIMOW B mpocTpaHcTBe. Pasnuunbie ux ypaBHeHus. O6iiee
ypaBHEHHE TUIOCKOCTH ax + by + ¢z + d = 0. ['eomeTpudeckuii CMBICI 3HaKa MHOTOWICHA ax + by + ¢z + d.
Boruncnenue paccTosiHusl OT TOYKH JI0 TUIOCKOCTH W MPSMOM B mpocTpaHcTBe. VccnenoBanue B3auMHOTO
PacCIOJIOKEHHS JIByX IUIOCKOCTEH, JBYX MPSMBIX, MPSAMON U IMJIOCKOCTH MO UX YpaBHEHUsIM. Bwruucienue
BEJIMYMHBI YIJIa MEKIY JBYMS IJIOCKOCTSIMU, MKy IBYMS MPSMBIMU, IPSIMOU U IJIOCKOCTHIO. Boruncnenue
PACCTOSIHHSI MEX]Ty JBYMsl CKpelIuBalomumMucs npsambeiMu. [loBepxHoctu Broporo nopsaka. Kanonnueckue
ypaBHEHUS IUTMIICOUIA, TUIIEPOOIONI0B, TapaboIOUI0B B AEKAPTOBON MPSIMOYTOJIbHOM CHCTEME KOOPAMHAT.
[TonaTne 0 MeTonme IJIOCKUX CEUYEHUH MpU HMCCIEIOBAaHUU (DOPMBI IMOBEPXHOCTH MO €€ KaHOHUYECKOMY
ypaBHeHHU10. [loBepXHOCTH BpalleHHs] M METOIbl COCTaBJeHHs HX ypaBHeHUU. LlunmuHapuueckue u
KOHMYECKHE [TOBEPXHOCTHU BTOPOTO MOPAIKA.

4.3 IIpakTuyecKkue 3aHATUSA (CEMHUHAPBI)

Ne Ne Koi-Bo
3aHATHS | pa3zena Tewa 4acoB
1 1 Onpenenurenu U UX CBOMCTBA. 2
2 1 JlelicTBus HaJ ONPENETUTEISAMU. 2
3 1 Martpuupl. CoiictBa Marpull. Onepanuu HaJ MaTpuiaMu. oopaTHas 4
Marpuua. Panr marpunel.
4 2 CucreMbl TUHEHHBIX YPaBHEHUN € 7 YPABHEHUSIMU U 1 HEU3BECTHBIMU U 2
METO/IbI UX PELIEHUS.
5 2 Teopema Kponekepa-Kanemnu. MccnenoBanue cuctem JIMHEHHBIX 2

ypaBHeHul MeToaoM ["aycca

Merton Xopnana-I'aycca

[TonsiTue Bekropa. Onepanuu ¢ BEKTOpamMu

BekropHoe, ckanspHOe, CMEIIAHHOE IPOU3BEACHUS BEKTOPOB
YpaBHEHHE NIPSAMOM Ha IUIOCKOCTU. B3auMHOE pacmonoKeHue MpsiMbIX
JIvHMM BTOpPOTO MOpSIKA.

IInockocTy U NpsiMbIE B IPOCTPAHCTBE.

[ToBepXHOCTH BTOPOTO MOPsIKA.

KomruiekcHble uncna

Hroro:
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5 YueOHO-MeTOOHYECKOE o0ecIeuyeHHe TUCIUILIHHDI
5.1 OcHoBHas uTEpaTypa

1. byrpos, f. C. Beicmas maremaruka B 3 T. T. 2. DiieMeHTHI TUHEHHON anreOpbl 1 aHATUTHYCCKON
reomerpun : yueOHuk a1 By3oB / S. C. byrpos, C. M. Huxonsckuii. — 7-¢ u3gm., crep. — Mocksa :
NznarensctBo FOpaiit, 2026. — 281 ¢. — (Bricmiee oo6pazoanue). — ISBN 978-5-534-03009-9. — Tekcr :
anekTpoHHbIl // O6pazoBarenpHas mwiargopma FOpaidt [caiit]. — URL: https://urait.ru/bcode/598416

2. Kpemep, H. III. Jluneiinas anreOpa : yuyeOHuk u mpaktukyMm st By3oB / H. III. Kpemep, M. H.
@puaman, M. M. Tpummn ; nox penakumeir H. L. Kpemepa. — 3-e usn., ucnp. u gon. — Mocksa :
NznarensctBo FOpaiit, 2026. — 422 ¢. — (Bricmiee oo6pazoanue). — ISBN 978-5-534-08547-1. — Tekcr :
anekTpoHHbIH // ObpazoBarenpHas miargopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/582873.

3. [loxxumaes, A. I1. Bricmas anre6pa : yueonuk st By3oB / A. I1. [Toxxunaes, C. P. Cepukos, U. I1.
[ITecrakoB. — Mocksa : M3narenberBo FOpaiit, 2025. — 203 c. — (Bricmiee obpazoBanue). — [ISBN 978-5-
534-20177-2. — Texkcr : snekrpoHHblii // OOpasoBarenpHas margopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/569208.

4. IMoramnos, A. I1. Jluneitnas anrebpa u aHanmuTHYECKasi TeOMETPUS : yUeOHHUK U MPAKTUKYM JJI BYy30B
/ A. T1. IToranoB. — Mocksa : U3narensctBo FOpaiit, 2026. — 309 c. — (Bricmee o6pazoBanue). — ISBN
978-5-534-01232-3. — Tekcr : snexTpoHHbId // Obpa3zoBarensHas miardgopma Opaiit [caiit]. — URL:
https://urait.ru/bcode/583813.

5. Caburos, 1. X. Jluneiinas anreOpa v aHaIUTUYECKas reoMeTpus : yueOHoe mocodue s By30B /
N. X. Cabutos, A. A. MuxaneB. — 2-e u3l., ucmp. u aomn. — Mocksa : U3mgarensctBo KOpaiit, 2026. — 258
c. — (Briciee oOpazoBanue). — ISBN 978-5-534-08941-7. — Tekcrt : anektponHsblil // OOpa3oBarenbHast
wiardopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/586024.

5.2 JlonosiHuTEIbHAS JIMTEpaTypa

1. Kamamosa, ®. P. Bricmas maremaruka. O0mias anreOpa B 3amadax : y4yeOHUK 11 By30B / @. P.
Kamamnosa, . A. Kamanos, T. H. ®omenko. — 2-e u3j., nepepad. u gon. — Mocksa : U3natensctBo FOpaliiT,
2026. — 128 c. — (Bwicuiee o6pazoanue). — ISBN 978-5-534-09499-2. — TekcT : >neKTpOHHBIN //
Oo6pasoBarenbHas miaardopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/585819.

2. JluneliHas anreOpa M aHAIUTHYECKas TeOMETpus : y4eOHUK U mpakTukym 1uist By3oB / E. I.
[Inorauxkosa, A. I1. UBanos, B. B. JlorunoBa, A. B. Mopo3osa ; nog penakuueit E. I. ITnotHukoBoil. — 2-e
u3., nepepad. u gon. — Mocksa : U3narensctBo FOpaiit, 2026. — 416 ¢. — (Bricmiee oOpazoBaHue). —
ISBN 978-5-534-18887-5. — Texkcr : anekrpoHHbIi // ObpazoBarenbHas miaargopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/583462.

3. ITaxomoga, E. I. Jluneiinas anre6pa u ananutudeckas reomerpus. COOpHUK 3aaHuil : yueOHOe
nocobue s By30B / E. I. [Taxomosa, C. B. PoxkoBa. — Mocksa : M3narensctBo FOpaiit, 2024. — 110 ¢. —
(Beiciee obpazoBanme). — ISBN 978-5-9916-7541-3. — Tekct : snektpoHHbli // OOpa3oBarenbHast
wiargopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/534429.

4. ®omenko, T. H. Briciias matemaruka. O6mas anredpa. DneMeHThl TEH30pHOH anreOpsl : yueOHUK
u npaktukym ais By30B / T. H. ®omenko. — MockBa : U3narensctBo FOpaiit, 2026. — 121 c. — (Briciee
obpazoBanue). — ISBN 978-5-534-08097-1. — Tekcr : snexTpoHHbI // OGpa3zoBarenbHas miuardopma
FOpaiir [caiit]. — URL: https://urait.ru/bcode/585939.

5. llunun, U. A. Jluneiinas anre6pa. 3ajaunuk : yueOHoe nmocobue g By3oB / M. A. Ilumun. —
Mocksa : UznarenbctBo FOpaiit, 2026. — 118 ¢. — (Bricmee oopazoBanue). — ISBN 978-5-534-14382-9.
— Tekcr : onexrponHsli // OOpa3zoBarenbHas miardgopma HOpaiir  [caiit]. —  URL:
https://urait.ru/bcode/588421.

5.3 llepuonuyeckue U31aHUA

MaremaTtnka B mKkoie
Maremaruka. Bee mis yunrens!


https://urait.ru/bcode/598416
https://urait.ru/bcode/582873
https://urait.ru/bcode/569208
https://urait.ru/bcode/583813
https://urait.ru/bcode/586024
https://urait.ru/bcode/585819
https://urait.ru/bcode/583462
https://urait.ru/bcode/534429
https://urait.ru/bcode/585939
https://urait.ru/bcode/588421

5.4 UnTepHeT-pecypcsbl

1. Hayunas 6ubnmoreka - http://niv.ru/ Jloctyn cBOOOIHBIIM

2. eLIBRARY.RU - www.elibrary.ru JIoctyn cBo6oaubIi. HeoOxonuma nHIUBU Iyl IbHASI PETHCTPA-

LM B JJOKaJbHOW CETH By3a.

3 Infolio - YHuBepcuTeTCKas eKTpoHHas oudmuoteka — http://www.infoliolib.info/

4. Exponenta.Ru. OGpa3oBaTenbHbIil MaTeMaTHUeCKuii caiiT. O0yueHne paboTe B MaTeMaTHYECKUX

nakerax MathLab, MathCad, Mathematica, Maple u np. - https://exponenta.ru/
5. Math.ru. Maremarnueckuii cait — https://math.ru/lib/

6. EqWorld. Yuebnas ¢pusuko-maremarudeckas oudmuoreka - http://eqworld.ipmnet.ru/ru/library.htm

7. 9BC HOpaiit — https://urait.ru/
8. bubmmorexka https://www.ogti.orsk.ru/biblioteka

5.5 IIporpammHoe oOecnedyenue, NpoeccHoOHAJbHbIE 0a3bl JAaHHBIX W HH(POPMALMOHHBbIE

ClIpaBOYHBLIC CHCTEMBI

Tun nporpaMMHoOro obecre-
YCHUS

HanmenoBanune

Cxema JIMICH3UPOBAHUS, PCI)KUM JOCTYIIa

OnepanmonHasi cucreMa

PEJI OC «Cran-
JapTHAsD) IS
Pabounx cTaH-
807071

OO6pazoBarenbHas quieH3us ot 26.06.2025 1. Ha 3
roza g 250 pabouux MECT B paMKax COIVIallleHus
o corpyaaunuectBe ¢ OO0 «Pen Codr» Ne 305/06-
22V ot 28.06.2022 1.

AJbTepHATUBHAS PeaIU3alIHs
CpEeIIbI UCIIOTHEHUS TIPOTPaMM
Microsoft Windows g OC
Ha 0aze sypa Linux

WINE

Cso0Ooguoe I1O,
https://wiki.winehg.org/Licensing

OducHbrii maker

LibreOffice

Cso0Oognoe I10,
https://libreoffice.oreg/download/license/

TeKCTOBBIN PEAaKTOP

Notepad-++

Cso0Oognoe I10,
https://notepad-plus-plus.org/

VSCodium

Csoooanoe 110,
https://github.com/VSCodium/vscodium/blob
/master/LICENSE

Hurepuer-6paysep

Chromium

Cso0Oognoe I10,
https://www.chromium.org/Home/

Mozilla Firefox

Csoooanoe 110,
https://www.mozilla.ore/enUS/foundation/licensing/

becnnatuoe 110,

Aunexc.bpaysep https://yandex.ru/legal/browser_agreement/
Cso0Oognoe I10,

Menuanpourpeisares VLC https://www.videolan.org/legal . html
Kommuieke mporpamm s co- JIM1IeH3UOHHBIN cepTU(UKAT OT
37QHMUS TECTOB, OPTAHM3ALMH | o b\ ep 12.02.2014 1., ceTeBoit HOCTYI Yepe3 BeOOpaysep K
OHJIalH TECTHPOBAHHUS Class KOPTOpaTHBHOMY TOPTITy
IPEeIOCTaBIIEHUs JOCTyMa K http://sunrav.og-ti.ru/
y4eOHBIM MaTepHaiamMm

GIMP Cso0Oognoe I10,

. https://www.gimp.org/about/ COPYING

I'paduueckuii penakrop CoGomoe I10

Inkscape ’

https://inkscape.org/about/license/
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6 MarepuaibHO-TEXHMYECKOe o0ecnevyeHue TUCIHIIINHBI

HauMeHnoBaHue noMenieHus

MarepuaabHOS-TEXHHIECKOE 00ecIieueHIe

VY4eOHble ayIuTOpUU:

- JUTsI IPOBEJICHUS 3aHATUI
JIEKIMOHHOI'O THIIA,
ceMuHapckoro tumna (2-206, 2-
211, 2-307, 4-228, 233);

VYuebnas mebenb, J0CKa, MyJbTUMEINHHOE 000PYI0BaHNE
(mIpoeKTop, FKpaH, HOYTOYK C BBIXOJIOM B ceTh «IHTepHET»)

- IUIsl TPYNIIIOBBIX U
WHJIUBUyaIbHbIX KOHCYJIBTALIUI

(2-204, 2-207, 2-208);

Vuebnas Me6e.]'lb, A0CKa, IEPCOHAJIBbHBIC KOMIIBIOTEPHI C BEIXOAOM B
JIOKaJIbHYIO CCTh U CCTh <<I/IHT€pHeT»

- JI7Is1 TEKYIIETO KOHTPOJIS U
MIPOMEKYTOYHOM aTrTecTamnuu (2-
219)

YyebOnasa mebeinn

Kommnwrorepnsrii kinacc (2-207)

YyeOHas Mmebelb, KOMITBIOTEPHI (8) ¢ BBIXOJIOM B JIOKAJILHYIO CETh U
ceth «MIHTEpHETY, MEpEIBIKHAS JOCKA, TUIICH3UOHHOE
POTrpaMMHOE 00eCIICUeHHE

Kommnwrorepnsiii kinacc (2-208)

VYueOHas Mebenb, mepeBIKHAS TOCKA, KOMIIBIOTEPHI (§) ¢ BBIXOIOM
B JIOKQJIbHYIO CETh U ceTh «IHTepHET», TMLIEH3UOHHOE
POrpaMMHOE 00eCTICUeHUE

Kommnbrorepnsiii knace (2-213,
4-113)

YyeOunast Mmebenb, nepeaBKHas J0ocka, KOMIbIoTepsl (12) ¢ BbIXo-
JIOM B JIOKQJIbHYIO CETh U CeTh «IHTEpHET», MPOCKTOP, SKPaH, JIH-
[EH3UOHHOE IPOTpaMMHOE 0OecrieueHrne

Ilomemenne ajst
CaMOCTOSTEIIbHON PabOThI
oOy4Jarormmxcsi, Jyisi KypcoOBOTO
MIPOCKTUPOBAHUS (BBIMOTHEHUS
KypcoBbIX pador) (2-311)

VYyeOHas mebenb, KoMIbIoTEPHI (3) ¢ BbIX0AOM B ceTh «MIHTepHET»
1 00eCIeYeHUEeM JIOCTYIIA B 3JICKTPOHHYIO HH()OPMAIIMOHHO-
oOpazoBarenbHyo cpery OpcKoro ryMaHUTapHO-TEXHOJIOTHYECKOTO
unctutyTa (Punuana) OI'Y, mporpamMmHoe obecrieueHue




