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Buzuposanue PII/] 1uis1 ucno/iHeHUs1 B 04epeAHOM y4eOHOM oy

Pabouast mporpamMma nepecMoTpeHa, 00CyXKIeHa 1 0OX00peHa IS
ucrionHeHus B 2026-2027 yueOHOM roay Ha 3acefaHuu Kadeapsl
BobIciieit MaTeMaTHKH

[Iporokom ot 2026 . Ne

3aB. kadeapoit

Buzuposanue PII/] 1s1s1 ucno/iHeHUs1 B 04epeHOM y4eOHOM oy

Pabouas mporpamma nepecMoTpeHa, o0cyxieHa 1 o1o0peHa Jyist
ucnoiaaeHus B 2027-2028 yue6HOM Toay Ha 3aceIaHuu Kabeapol
Bobiciieii MaTeMaTHKH

[Iporokom ot 2027 1. Ne

3aB. kadenpoi

Buzuposanue PII/] 1yt ucnosiHeHusi B 04epeHOM y4eOHOM rogay
Pabouast mporpaMma nepecMoTpeHa, 00CyXK/IeHa 1 OZ00peHa s
ucnonHeHus B 2028-2029 yyeGHOM roay Ha 3aceIaHuu Kadeapbl
Boicuieit MaTeMaTHKH

[Iporokom ot 2028 1. Ne

3aB. kadeapoit

Buzuposanue PII/] 1y ucno/iHeHus1 B 04epeTHOM y4eOHOM roLy

Pabouas mporpamma nepecMoTpeHa, 00CyKaeHa 1 000peHa st
ucnonHenust B 2029-2030 yyeOHOM rofy Ha 3acejaHuH Kadheapbl

Bbiciieii MaTeMaTHKH

[Iporokom ot 2029 1. Ne

3aB. kadeapoit




1. IEJTA OCBOEHHUSI JUCLIUILIUHBI (MOYJIST)

1.1 | Llenpro OCBOCHNUS UCIUILIMHEI SIBISIETCS TpHoOpeTeHne 0a30BBIX 3HAHUIT U YMEHHI B COOTBETCTBHNU ¢ DenepanbHbIM
rocyIapcTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM U (POPMUPOBAHUE Y CTYJEHTOB CIOCOOHOCTHU K JTOTHYECKOMY
MBIIUICHUIO, aHATIM3Y U BOCHPHATHIO HHPOPMALNH, BOCIIUTAHHE MATEMATHYECKOH KyJIbTYpBI, HOCPEACTBOM 00CCIIEUEHNUS
9TarnoB (GOPMHUPOBAHNS KOMIIETSHINH, TpeaycMoTpeHHEIX @T'OC, B 9acTH NpeICTaBIeHHbIX HIDKE 3HAHHUH, yMCHHH U
HaBBIKOB.

1.2 |3agaun:

1.3(- 06yquHe 0a30BBIM MaTEMAaTHYECKUM METOOaM, HCO6X0,Z[I/IMLIM JI aHaJIn3a U MOACTIUPOBAaHUA YCTpOfICTB, IMPO1ECCOB U
SIBIICHUI IIPpH TOMCKE ONITUMAJIBHBIX peHIGHHﬁ;

1.4 | - oOygeHne MeToaM 00pabOTKY U aHAJIM3a PE3yIbTaTOB YHCICHHBIX IKCIICPUMEHTOB.

2. MECTO JUCIUITIJIMHBI (MOAYJISAA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBbI

Hukn (pazpen) OIT: | b1.0

2.1 | TpeGoBaHus K IpeBAPUTEILHOI IOATOTOBKE 00y4al0IIerocs:

2.1.1 | AncumruinHa 6a3upyeTcs Ha CIACAYIOMMX IUCIUIUINHAX: MaTeMaTHKa, I3yJ4aeMbIX B CpeTHEH IIKOIIe.

2.1.2 | 1715t OCBOGHUS TUCTIMTUTMHBI 00YJAIOIIUHCS TOIDKEH:

2.1.3 | 3HaTB:

2.1.4 | ocHOBHEIE METOABI TCOMCTPHUH, anre6pLI M Ha4daJia aHaJIn3a, U3y4a€MbIX MPH IMOJTYICHHUHU CPEAHETO OGH.[CFO 06p330BaHI/IH;

2.1.5 | ymerb:

2.1.6 | mpOU3BOAUTH PACUETHI, MONB3YACh METOJAMU U CPEICTBAMH JJIEMEHTAPHON MAaTEeMaTHKHU, U aHATH3HPOBATh ITOTYUCHHBIE
PpE3yNbTaThL;

2.1.7 | HaBBIKAMU, METOJJAMH U IPUEMAMU JIEMEHTAPHON MaTEMaTHKH;

2.2 | JucuumianHbl (MOAYJIN) M NPAKTHKH, AJI8 KOTOPbIX OCBOEHHE JAHHOI JMCUUIIJIMHBI (MO1YJIs1) HEO0OXO0IMMO KaK
npeauecTByouee:

2.2.1 | UnTerpans! u nuddepeHuanbHbe ypaBHEHUS

2.2.2 | JInnetinas anrebpa u QyHKINH HECKOJIBKHUX MEPEMEHHBIX

2.2.3 | IuckpeTrHas MaTeMaTHKa

2.2.4 | OCHOBBI KTaCCUYECKOM M HEKJIACCHUYCCKOM JIOTHKHU B cuctemax MU

2.2.5 | Teopus BeposiTHOCTEH mtst cuctem NN

3. KOMIETEHIUH OBYYAIOIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCIATIIAHBI
(MOJYJIST)

OIIK-1: Cnocoboen NPUMEHATH €CTECTBEHHOHAYYHbIC U oﬁmem{menepﬂble 3HAHUA, METOAbI MATEMATHYCCKOI'0 aHAJIHU3A U
MOAC/IUPOBAHUSA, TCOPETUYECCKOI0 U IKCIICEPUMEHTAJIBHOI0 HCCJICTOBAHUA B npot[)eccnonanbﬂoﬁ ACATECJIbHOCTH,

OIIK-1.1. I[eMOHCTpl/lpyeT €CTECTBEHHOHAYYHbIEC U 061uemmceHepm>le 3HAHUA, SHAHUA METOA0B MATEMATHYE€CKOI0 aHa/JIu3a
H MOJACJIMPOBAHUSA, TCOPETHICCKOI0 M IKCICPUMEHTAJIBHOI'0 UCCJICTOBAHUA

3HaTh

TEOPETUIECKHE OCHOBBI MAaTEeMAaTHYECKOTO MOJIEIHPOBAHHS OOBEKTOB U MPOIIECCOB.

YMmerh

(hopMaTr30BaTh IS MPHUKIAJIHBIX KOMIBIOTEPHBIX MaKeTOB MaTEMaTHYECKyI0 MOJeNb 00bekTa (Ipolecca) ¢ MCIONb30BaHHEM
AHAINTHYECKUX METOHOB KIIACCHYECKOM MaTEMAaTHKH.

Baanern

crnocobaMu MOMCKa M UCTIONB30BaHUSI MaTeMaTHUECKON MH(GOPMALUK U PeLIeHus] NPopECCHOHANBHBIX 3a7ad.

OIIK-1.2. HpI/lMe}lﬂeT €CTECTBEHHOHAYYHbIC H 06memmceﬂepﬂble 3HAHUA, METOAbI MATEMATHYCCKOI'0 aHAJIHU3A U
MOACTHPOBAHUA, TCOPECTUICCKOI0 M IKCICPUMEHTAJIBHOI0 HCCJICI0OBAHUA B HpO(l)eCCHOHaJIbHOﬁ AEATCJIbHOCTH

3HaTh

3HaeT OCHOBBI BBICIICH MAaTEMAaTHKU, (DU3HKH, BBIYHCIUTEIBHON TEXHUKH W MPOrPAMMHUPOBAHUS

YMmernb

YMeeT pemiath CTaHAapTHBIC MPOPECCHOHANBHBIC 3aa4l C IPUMCHEHUEM €CTECTBEHHOHAYYHBIX U OOICHH)KCHEPHBIX 3HAHHI,
METOIOB MaTEMaTHYECKOr0 aHaJIn3a ¥ MOJCITHPOBAHUS.

Baanern

Brageer MeTogaMu TEOPETHUYECKOTO M KCIIEPHUMEHTAIBFHOTO MCCIIEOBAaHUS 00BEKTOB MPO(ECCHOHATBHON NeSTENbHOCTH.

B pe3yabTaTe 0cBOeHUS AUCHHUIIIMHBI (MOIYJIsI) 00y4AIOLIHIICS TOKEH

3.1 (3HaTh:

3.1.1 [ OCHOBBI aHATUTUYECKOH T€OMETPUU, IPUEMBI IOCTPOEHHSI MATEeMAaTHUECKUX MOZENell pa3IHUHbIX SBICHUH U MPUKIaTHBIX
3a1a4.

3.2 | YmeTh:




3.2.1 | npuUMeHATh METO/BI AHATTUTHYECKOM T€OMETPUH JIJIsl PEIICHHs MPUKITaTHBIX 3a1a4, UCIOIB30BATh a/IeKBATHBIE METO/IBI

MaTeMaTH4YeCKOro MOJICIUPOBAHUS U pacueTa.
3.3 | Baagern:

3.3.1 | HaBBIKaMH TPUMEHEHUS] OCHOBHBIX METOJIOB aHATUTHYECKON T€OMETPHUU M MaTeMaTHIeCKON (hopMann3aluy Il PeIeHHUs
MIPUKJIAJHBIX 3a]1a4; HaBbIKAMH UCIOJIb30BAHUS MATEMaTHYECKOr0 MOAETIUPOBAHMS B MH)KEHEPHOH MPaKTHKE, aHAIN3a U
HHTEPIIPETHPOBAHHUS €T0 PE3YIBTATOB.

4. CTPYKTYPA U COAEP KAHUME JUCHUIIJINHBI (MOAYJIS)
Kon HaumenoBanue pa3aesioB u Tem /Buj 3auatusi/ | Cemectp / | YacoB | Kommnerten- | Jlureparypa ®opma
3aHATHS Kypc 00071 KOHTPOJIsI
Pazpen 1. MaTpuusl U onpejeuren

1.1 Marpuis u onpenenurenu /Tema/ 1 0

1.2 CrneuunanbHble BUABI MaTpull. JInHelHbIe 1 6 OIIK-1.1-3 JIT.1J11.2 IIpoBepka
orepaluy Haj MaTpuiamu. TpaHCIIOHUPOBaHUE OIIK-1.1-Y JI1.5J12.1 KOHCIIEKTOB
MaTpulbl. Anredpandeckue CBOWCTBA TMHEHHBIX OIIK-1.1-B J12.2J12.3
ore-panui U TPaHCIIOHUPOBAHUSI. OIIK-1.2-3 JI2.4J13.1
YMHOXEHHe MaTpull. AnreOpandecKie CBOHCTBa OIlIK-1.2-y | JI3.2JI3.3
yYMHOkeHUS. biiouHble MaTpuULbL. OIIK-1.2-B | 31 32 23 54
DreMeHTapHbIe MPEOOPa30BaHKs MATPHIIL. 25 56
DKBHBaJICHTHBIE MaTpHIIbL. [Ipu-BencHme
MAaTpUIIBI K CTYIIEHYATOMY BH/Y C TTIOMOIIIBIO
9JIeMEHTapHBIX pe-00pa3oBaHMii CTPOK.

IlepecTaHOBKM, NOACTAHOBKU U UX YETHOCTD.
CgoiicTBa yeTHOCTU. OTpee-TUTeNb MaTPULIbL
TIPOM3BOJIBHOTO MOPSAKA, €r0 CBOMCTBA.
Onpexnenurenb TPaHCIOHUPOBAHHOM MaTpPHULIBL.
Omnpenenurenns MPOU3BEICHUS IBYX KBad-PaTHBIX
MaTpHIl.

BrIpokieHHBIE U HEBBIPOXKAEHHBIE MATPULIBL.
IIpuBeneHue kBagpaTHON HEBBIPOKIECHHOM
MaTPUIIBI K €TUHIYHOH € TIOMOIIBIO
9JIEMEHTAPHBIX MPeoOpa3oBaHUM CTPOK.
OO6parHas MaTpHLa, ee eIMHCTBEHHOCTb,
KpHUTEepHii ee cymecTBoBaHus. [IprucoeqiHeHHas
MaTpuna. BeraucineHne oOpaTHOH MaTPHITH ¢
TIOMOUIBIO AIIEMEHTAPHBIX Pe0Opa30BaHUM.
OoOparieHre MPOU3BEICHUS IBYX KBaIPATHBIX
HEBBIPOKJICHHBIX MATPHII. Pemenne MaTpiuaHbIX
YPaBHEHUI M C HEBBIPOKACHHOM MaTpuLei A.
JluHeitHast 3aBUCUMOCTb CTPOK U CTOJIOLIOB,
KpUTEpH TMHEHHOM 3aBUCUMOCTH. PaHr MaTpuIibl
1 ero CBOMCTBA. Teopema 0 COXpaHEHUH paHTa
MaTpPUIBI IPU 3JIEMEHTapHBIX MTPEOOPa30BAHUSAX.
Teopema o 6a3MCHOM MUHOpE U €€ CICICTBUS.
MeTo/bl BEIYUCIICHHS PaHTa MaTPHUIIHL.

/Jex/

1.3 Martpunpl. JInHeiHbIE onepaluy ¢ MaTpUIIAMHU. 1 5 OIlK-1.1-3 JIT.1J11.2 Jomarniaue
YMHOKeHHE MaTpull. Beraucinenue odpaTHoOH OIIK-1.1-Y JI1.5J12.1 3a/1aHus
MaTpuilbl. Pernienne MaTpuyHbIX ypaBHEHUI. OIIK-1.1-B JI2.2 J12.3
Boruncnenue panra matpuist /Tlp/ OIIK-1.2-3 J12.4713.1

OIIK-1.2-Y | JI3.2JI3.3
OIIK-1.2-B | 31 32 33 54
25 26

1.4 Martpuupsl. JIuneitHble onepanuu ¢ MaTpUuLiaMH. 1 10 OIIK-1.1-3 JI1.1 JI1.2 Jomanrane
YMHOXeHHe MaTpull. Beruucnenue oopaTHoi OIIK-1.1-Y JI1.5J12.1 3a/1aHus
MaTpuilbl. Pernienne MaTpuyHbIX ypaBHEHUH. OIIK-1.1-B JI2.2J12.3
Brraucnenue panra Matpuist /Cp/ OIIK-1.2-3 JI12.4J13.1

OIK-1.2-y | JI3.2JI3.3
OIIK-1.2-B | 12223 54
35 26
1.5 CJIAY /Tema/ 1 0




1.6 CucteMsl THHEHHBIX aNreOpandecKiux ypaBHEHUH OIIK-1.1-3 JI1.1J11.2 IIposepka
(CJIAY). KoopnuHatHast, MaTpU4YHasi 1 BEKTOPHAS OIIK-1.1-Y JI1.5J12.1 KOHCIIEKTOB
(dhopmel 3ammcu. Kpurepuiit Kponekepa — OIIK-1.1-B JI2.2J12.3
Kanemmu coBmectHOcTH CJIAY. Meton INaycca OIIK-1.2-3 J12.4J13.1
pewerns CJIAY, Be160p 0a31uCHBIX U CBOOOTHBIX OIlK-1.2-Y | JI3.2JI3.3
rnepeMeHHbIX. Kputepuii e IMHCTBEHHOCTH OIIK-1.2-B | 31 92 33 54
pewenus CJIAY. 35 06
Onuopoxansie CJIAY, cBoICTBa HX PELICHUH.

Kputepuii cyiecTBoBaHUs HEHYJIEBOIO pELICHHUS
OJHOPOIHOM cucteMbl. CBOWCTBA peILIeHUH
OIHOPOJ-HOM cucTemMbl. DyHIaMEHTAIbHAS
CUCTEMa pelIeHUH OJHOPOAHOM CHUCTEMBI
JMHEHHBIX are0pandecKux ypaBHEHHH, Teopema
0 ee cymecTBoBaHMU. HopmanbHas
(yHIaMeHTanbHas cucTteMa pemenuil. Teopema o
CTPYKTYpe ob1iero pemeHus ogHopoaHon CIIAY.
Heonnoponusie CJIAY, cBoiicTBa uxX penieHui.
Teopema 0 CTpyKType 00-IIIeTO perIeHus
HeogHopoanoii CJIAY.

/J1ex/

1.7 Pemrenue cucreM JTMHEWHBIX OJHOPOAHBIX OIIK-1.1-3 JIT.1J11.2 Jomaraue
ypaBHeHui. Pemenue cucreM TMHEWHBIX OIIK-1.1-Y JI1.5J12.1 3aJaHUs
HEOIHOPOAHBIX ypaBHeHUU. /[Ip/ OIIK-1.1-B J2.2J12.3 Kontponnas

OIIK-1.2-3 J12.4713.1 pabora
OIIK-1.2-Y | JI3.2JI3.3
OIIK-1.2-B | 31 92 33 54

25 D6

1.8 Peuenue cucreM JTMHEWHBIX OJJHOPOIHBIX OIIK-1.1-3 JI1.1 JI1.2 Jlomarraue
ypaBHeHUi. Pemenue cucreM JTMHEWHBIX OIIK-1.1-Y JI1.5J12.1 3aaHus
HEOHOPOAHBIX ypaBHeHHU. /Cp/ OIIK-1.1-B JI2.2 J12.3 KonTponnas

OIIK-1.2-3 J12.4J13.1 pabora
OIIK-1.2-Y | JI3.2JI3.3
OIIK-1.2-B | 31 92 33 D4

2536

1.9 Kommnekcusie yncina /Tema/

1.10 KoMmriekcHbIe Ynca, uX anredpandeckasi, OIIK-1.1-3 JIT.1J11.2 IIpoBepka
TPUTOHOMETPHUYECKAS ¥ DKCIIO-HEHIMAIbHAS OIIK-1.1-Y JI1.5J12.1 KOHCIIEKTOB
(opma 3amucu. JleficTBUS HaJ KOMITIEKCHBIMH OIIK-1.1-B J12.2J12.3
yrciaaMi. Bo3-BeneHue B cTelleHb U U3BJIEYEHNE OIIK-1.2-3 J12.4J13.1
KOPHSI U3 KOMIUIEKCHOrO uncia. Oop-Myiisl OIlK-1.2-y | JI3.2JI3.3
Oitnepa. OcHOBHAs TeopeMa anreOpsl. OIIK-1.2-B | 31 92 33 54
PasznoxxeHre MHOTOUYJIEHOB C JIENCTBUTEILHBIMA 25 D6
KO3 GHUIIMECHTaMI HAa HEIPHBOIUMBIC MHOKHTEIIH.

PaznoxxeHne parioHaIBHBIX Ipodel B CyMMy
npocreimux /JIex/

1.11 Onepanuy HaJl KOMIUIEKCHBIMH YHCIaMU. OIlK-1.1-3 JIT.1J11.2 Jomarniaue
Ilepexon oT oHON (GOPMBI 3aITUCH KOMILIEKCHOTO OIIK-1.1-Y JI1.5J12.1 3a/1aHus
yycia K Apyroil. Bo3seneHre KOMILUIEKCHOTO OIIK-1.1-B J12.2J12.3 Konrponnas
4Hcla B CTeNeHb, u3BIeueHue kopHs /IIp/ OIIK-1.2-3 J12.4J13.1 pabota

OIIK-1.2-Y | JI3.2JI3.3
OIIK-1.2-B

1.12 Onepanuy HaJi KOMIUIEKCHBIMH YUCIIAMU. OIIK-1.1-3 JI1.1 JI1.2 Jomanrane
ITepexon oT omHON HOPMBI 3aITUCH KOMILIEKCHOTO OIIK-1.1-Y JI1.5J12.1 3a/1aHus
4yucla K Apyroi. Bo3BeneHne KOMIJICKCHOTO OIIK-1.1-B JI2.2J12.3 Kontponnas
YHciia B CTETeHb, H3BJedeHne KopHs /Cp/ OIIK-1.2-3 J12.4J13.1 pabota

OIIK-1.2-Y | JI3.2JI13.3
OIIK-1.2-B
Paznen 2. BekropHas ajredpa, npsimbie U
IJIOCKOCTH, KPUBbIE U NOBEPXHOCTH BTOPOIo
nopsiiKa
2.1 Bexropnas anrebpa /Tema/




2.2

CKaHﬂprIe 1 BEKTOPHBIC BEJINYUHBI.
HanpasneHuble oTpe3ku. PaBeHCTBO
HaIlpaBJICHHBIX OTPE3KOB. CBfBaHHBIe,
CKOJIB3SIIIE U CBOOOHBIC BEKTOPHI. JlnHa
BEKTOpa.

JInHeWHbIe oNepauuy HaJl BEKTOPaMH U HX
anrebpandeckue cBoiicTBa. Hy-yeBoif n

HpOTI/IBOHOJ'IO)KHHﬁ BEKTOP, BBIYMTAHUEC BEKTOPOB.

BekropHble mpocTpaHcTBa , , .

Jluneiinast 3aBUCUMOCTb BEKTOpOB. Kpurepuu
JMHENHOHU 3aBUCUMOCTH JBYX, TPEX U YETBIPEX
BEKTOpPOB. ba3uc Ha npsMoii, Ha MIJIOCKOCTH U B
npocTpancTBe. KoopJuHATHI BEKTOpa B 331aHHOM
6asnce. JInHeitHEBIE OMe-panuy HaX BEKTOPAMH B
KOOPIUHATHOH (opMe.

VYron mexny 1Byms BekTopamu. OpToroHanbHas
NIPOEKIIUS BEKTOPa Ha Ha-NIPABJICHUE APYTOro
BEKTOpa U €€ IUHEHHbIE cBOHCTBA. CKalsIpHOE
MIPOU3-BEJCHUE JBYX BEKTOPOB, €T0
anredpandeckue cBoicTBa. OpTOroHaILHOCTD
BeKTOpoB. HaxoxxaeHue [UIMHBI BEKTOpa U yriia
MEXJy BEKTOpaMU IIPU II0-MOLIH CKaJIIPHOIO
MIPOU3BEICHHUS.

OpToHOpMHpPOBaHHEIH 06a3nuc B . KoopauHaTH
BEKTOpa B OPTOHOPMHUPO-BAHHOM 0a3nce Kak
MIPOEKIMHY 3TOr0 BEKTOpa Ha HAalpaBIECHUE
6a3uCHBIX BEeKTOPOB. DOPMYIIBI A1 BBIYMCIICHUS
CKaJIIPHOT'O IIPOU3BEICHUS, [UIMHBI BEKTOPA,
KOCHHYCa yrila MeXy BEKTOPaMH depes
KOOPJUHATBI BEKTOPOB B OPTOHOPMHPOBAHHOM
6azuce. Hanpapistomye yriisl BEKTOpa, CBOHCTBO
UX KOCHHYCOB.

YcnoBue KONIMHEAPHOCTH BEKTOPOB B
koopanHaTHOH (opme. OpuenTanus 6a3uca,
IIPaBbIE U JIEBbIE TPOWKU BEKTOPOB. BexkTOpHOE
IIPOM3BEAEHHUE ABYX BEKTOPOB, €0
TeOMETPHUYECKUI U MEXaHUYECKUH CMBICI.
AnreOpanyeckue CBOMCTBa BEKTOPHOTO
IIpou3BeeHNs. Bpluncienue BEKTOpHOro
MIPOU3BEICHNS B OPTOHOPMUPOBAHHOM Dasuce.
CMelaHHOE NPOU3BEIEHHE BEKTOPOB, €T0
TeOMETPHUYECKUI CMBICI. Are0-pandecKre
CBOICTBA CMEILIAHHOI'O IIPOU3BEICHUS.
BeluncieHne cMeIaHHO-TO IPOU3BEEHNUS B
OPTOHOPMHPOBAHHOM Oazuce. YciioBue
KOMILJIAaHAPHO-CTH TPEX BEKTOPOB.

/Jex/

OIIK-1.1-3
OIIK-1.1-Y
OIIK-1.1-B
OIIK-1.2-3
OIIK-1.2-Y
OIIK-1.2-B

JI1.1J11.2
JI1.3J11.4
JI1.5J12.1
J12.2J12.3
J12.4J13.1
JI3.2J13.3
01 02 353 54
2536

IIposepka
KOHCIIEKTOB

23

JInHeitHble Oonepanyy HaJl BEKTOPAMH.
Pa3znoxenue Bexropa no 6aszucy. CkanspHoe,
BEKTOPHOE, CMEIIaHHOE ITPOU3BEICHHS
BekTopos /I1p/

OIIK-1.1-3
OIIK-1.1-Y
OIIK-1.1-B
OIIK-1.2-3
OIIK-1.2-Y
OIIK-1.2-B

JI1.1J11.2
JI1.3J11.4
JI1.5J12.1
J12.2J12.3
J12.4J13.1
JI3.2J13.3
013233 54
2536

JloMaiHue
3alaHus
KonTponnas
pabora

24

JluneitHble onepanyy HaJl BEKTOPAMH.
Pa3znoxenue Bexropa no 6asucy. CkanspHoe,
BEKTOPHOE, CMEIIaHHOE ITPOU3BEICHHS
BekTopoB /Cp/

OIIK-1.1-3
OIIK-1.1-Y
OIIK-1.1-B
OIIK-1.2-3
OIIK-1.2-Y
OIIK-1.2-B

JI1.1J11.2
JI1.3J11.4
JI1.5J12.1
J12.2J12.3
J12.4J13.1
JI3.2J13.3
013233 24
35056

Jlomaiaue
3a/laHus
Konrponnas
pabora

2.5

Ipsimbie n miockocTu /Tema/




2.6 JlexapToBa cucTeMa KOOpAUHAT B IPOCTPAHCTBE. 8 OIIK-1.1-3 JI1.1J11.2 IIposepka
Pannyc-Bexrop Touku. [IpsmoyronbHas nqexkaproBa OIIK-1.1-Y JI1.3J11.4 KOHCIIEKTOB
crucTeMa KOOpIWHAT. OIIK-1.1-B JI1.5J12.1
Pemrenue npocreimux 3aja4 aHaAIUTUYECKON OIIK-1.2-3 JI2.2 J12.3
TeOMETPHHU: JeJIeHNEe OTpe3Ka B 3alaHHOM OIIK-1.2-Y J12.4J13.1
OTHOILIEHUH, BBIYHCIICHUE JITMHBI OTPE3Ka, OIIK-1.2-B JI3.2 J13.3
0L/ Mapajule-JIorpaMMa U TPEYTroIbHUKA, 010223354
00BEMOB HapajuieNienumnesa U TeTpadpa. 2536
IIpsimast Ha TIIOCKOCTH, €€ HANPaBIIAIONINI 1
HOPMAJIBHBIA BEKTOPHI. Pa3-IaHbIe BUABI
ypaBHEHHUS MPAMOIl Ha INTOCKOCTH: TIpsIMast ¢
YIJIOBBIM KO9()-(HUIHEHTOM, TapaMeTpHUECKe
ypaBHEHUS!, KAHOHUUECKOE YPaBHEHUE, ypaBHEHHE
B OTpe3Kax, obliee ypapHeHHe. B3anmuoe
pacIonoXeHHe ABYX MPSAMBIX Ha TIIOCKOCTH.

YpaBHEHHE IUIOCKOCTH, IPOXOJsIeil uepes
3aJaHHYIO TOYKY ITEPIICHINKY-JIIPHO 3aJaHHOMY
BekTopy. ObI1ee ypaBHEHHE IIOCKOCTH.
YpaBHEHME IIJIOCKOCTH, IPOXOAIIEH Yepe3 TpU
3aJlaHHbIE TOUYKH, HE JIeXKalllie Ha OfHON MPsMOIL.
YpaBHeHHe IUI0cKOCTH "B oTpe3kax'". Bzaumuoe
Pacmono-xeHue ABYX ILUIOCKOCTEH. YTOol MEXIy
JBYMSI IIJIOCKOCTSIMU. PaccTosiHue ot ToukH 10
IUTOCKOCTH. PacmonoxeHne 3aJaHHOH TOYKU
OTHOCHUTEIIFHO CTOPOH ITOCKOCTH.

O6ue ypaBHeHHs IpAMoid. BexTopHoe
ypaBHeHue npsimoil. Kano-Hnueckue u
napaMeTpu4ecKue ypaBHeHuUs npsmMoil. BzanMuoe
pacronoxe-Hue IpsaMoil U MIOCKOCTH, IBYX
MPSIMBIX B IPOCTPAHCTBE. YTOMI MEXIY ABYMSI
TIPSMBIMH, YTOJ MEXTY IIPSIMOI U IIIOCKOCTBIO.
PaccrosiHue oT Touku 10 npsaMoi. PaccrosHue
MEXY IByMS CKpEIIMBAIOIIUMHUCS TPSIMBIMU.
/J1ex/

2.7 IIpsiMbIe 1 TUIOCKOCTH B POCTPAHCTBE, UX 8 OIIK-1.1-3 JI1.1 JI1.2 Jomanrane
B3aUMHOE pacrojoxeHue. PaccTosHue oT TOUKH OIIK-1.1-Y JI1.3J11.4 3aJITaHUS
JI0 TUIOCKOCTH U OT TOYKH JI0 IPSIMOH, paccTOsIHUE OIIK-1.1-B JI1.5J12.1 Kontponnas
MEXy CKpeIUBarOIUMHUCS psMbiMu /T1p/ OIIK-1.2-3 JI2.2 J12.3 pabora

OIIK-1.2-Y J12.4J13.1
OIIK-1.2-B | JI3.2J13.3
21222354
35 26

2.8 IIpsiMbIe 1 TUIOCKOCTH B MPOCTPAHCTBE, UX 12 OIIK-1.1-3 JI1.1 JI1.2 Jomanrane
B3aUMHOE pacrojokeHue. PaccTosHue oT TOUKH OIIK-1.1-Y JI1.3J11.4 3a7aHus
JI0 TUIOCKOCTH 1 OT TOYKH JI0 IPSIMOM, paccTOsIHUE OIIK-1.1-B JI1.5J12.1 Konrponnas
MEXy CKpEIIUBAOIIUMHUCS IPpMbIMHU /Cp/ OIIK-1.2-3 J12.2 J12.3 pabora

OIIK-1.2-Y J12.4J13.1
OIlIK-1.2-B | JI3.2J13.3
21222354
35 26
2.9 KpwuBbie 11 moBepXHOCTH BTOpOro nopsinka /Tema/ 0
2.10 Kpussie BTOporo nopsiaka. murc, runepoona, 4 OIIK-1.1-3 JIL.1J11.2 IIpoBepka
napabosna, X KaHOHUYEe-CKHe YpaBHEHHS, OIIK-1.1-Y JI1.3J11.4 KOHCIIEKTOB
TreOMETPUUYECKUE U ONITUYECKUE CBOUCTBA. OIIK-1.1-B JI1.5J12.1
IToBepxHOCTH BTOpOro nopsiaka. Meron ceueHui. OIIK-1.2-3 J12.2J12.3
TToBepxHocTu BpameHus. Llununapudeckue u OIIK-1.2-Y JI2.4J13.1
KOHUYECKHE MIOBEPXHOCTH. DJTUIICOU, I'H- OIIK-1.2-B JI3.2JI3.3
IepOOIIONBI, KOHYCHI, TTAPa00ION IBI 012223354

/JIex/

2536




2.11 Kpussie BToporo nopsaka. Ilosepxuoctu BToporo 1 4 OIIK-1.1-3 JI1.1J11.2 Jomainue
MOpsIZIKa, UCCIe0BaHue MeToIoM ceueHuit /TIp/ OIIK-1.1-Y JI1.3J11.4 3a1aHus
OIIK-1.1-B JI1.5J12.1 KontponHas
OIIK-1.2-3 J12.2J12.3 pabota
OIIK-1.2-Y J12.4713.1
OIIK-1.2-B JI3.2 J13.3
D122 32354
25526
2.12 Kpussie BToporo nopsiaka. IloBepxHocTH BTOpOro 1 7 OIIK-1.1-3 JIL.1J11.2 Jomarraue
MOpsIZIKa, HCCIIeIOBaHUEe MeToIoM ceueHuid /Cp/ OIIK-1.1-Y JI1.3J11.4 3a1aHus
OIIK-1.1-B JI1.5J12.1 Kontponnas
OIIK-1.2-3 J12.2J12.3 pabota
OIIK-1.2-Y J12.4J13.1
OIIK-1.2-B JI3.2 J13.3
D122 32354
25 D6
Pa3pgen 3. 3auer
3.1 Bauer /Tema/ 1 0
32 3auet /MKP/ 1 0,25 | OIIK-1.1-3 JI1.1J11.2 3auer
OIIK-1.1-Y JI1.3J11.4
OIIK-1.1-B JI1.5J12.1
OIIK-1.2-3 JI2.2J12.3
OIIK-1.2-Y J12.4713.1
OIIK-1.2-B JI3.2 JI3.3
33 IMonroroBka k 3auery /3a0/ 1 26,75 | OIIK-1.1-3 JIL.1J11.2 IToaroroBka
OIIK-1.1-Y JI1.3J711.4 JK3aMEeHY
OIIK-1.1-B JI1.5J12.1
OIIK-1.2-3 J12.2 J12.3
OIIK-1.2-Y J12.4J13.1
OIIK-1.2-B JI3.2 J13.3
D1 0220523 54
D5 D6

5. OHEHOYHBIE MATEPHUAJIBI 110 JUCIHUIIJIMHE (MOAYJIIO)

@DOoH]I OLICHOYHBIX CPEACTB NPUBEACH B NPIIOKEHUN K paboueil mporpaMme QUCIUILIAHEL.

6. YAEBHO-METOJAUYECKOE U UHOOPMAINIMOHHOE OBECIIEYHEHUE JUCHUIIJIMHBI (MO YJIS)

6.1. Pexomenayemas aurepatypa

6.1.1. OcHoBHas JuTepaTypa

No ABTOpBI, COCTaBUTEIH 3arnaBue UznarensctBo, | KommuectBo/
roj Ha3BaHUE
3BC
JI1.1 |KynpsBues B.A,, Kparkwuii kypc BbIcIIei MaTeMaTHKH | Y4el.1mocobne i By30B M.:Hayka, 5-02-013927-
Hemumouy B.I1. 1989, 656¢. 0,1
JI1.2 | Hauko IL.E., ITonos BeIcias MaTeMaTuka B yIpaKHEHUSIX U 3a1a4ax:B 2-x 4. M.:Boiciruk., |5-06-003070-
A.T., KoxxeBHHKOBa 1997, 304c. 9,1
T.A.
JI1.3 | KanatHukos A.H., AHaNUTHYECKasi TEOMETPHS : YUeOHHUK JJIsl BTY30B M.:Uzn-Bo 5-7038-1671-
Kpumenko A.IT. MITY, 2000, 8,5-7038-
387c. 1270-4, 191




Ne ABTOpBI, COCTABUTEIN 3arnaBue WznarenscTBo, | Kommuectso/
rof Ha3BaHUe
3BC

JI1.4 |Wnbun B.A., TTo3usik AHaNUTHYECKasi TeOMETPHS | YUeOHUK IJIs BY30B M.:®usmatnur, |5-9221-0134-
a.T. 2001, 240c. X,5-9221-

0128-5, 48

JI1.5 |IIucemennsrit J1.T. KoncnekT nexuuii o BeICIIEi MaTeMaTHKe M.:Aiipuc 5-8112-0189-

IIpecc, 2003, 3,5-8112-

256c¢. 0190-7, 1

6.1.2. Jlono/IHNTEIbHAS JINTEPATypa
Ne ABTOpBI, COCTaBUTEIU 3arnaBue WznarensctBo, | KommuecTso/
rof Ha3BaHUe
OBC
JI2.1 |byxenckuii K.B. OnopHble KOHCTIEKTHI 110 BeIciiel MmaremaTuke. Y.1 : YueGHoe Pszanb: PULL ,
rocobue PIPTY, 2010, |https://elib.rsr
eu.ru/ebs/dow
nload/1608

JI2.2 |I'ycak A A Beicmras marematuka:B 21. : Yue6.mocobue Mumnck:TerpaC | 985-6317-62-

ucremc, 1998, (2,1
448c.

JI2.3 | Kpacnos M.JL., Bcs BeIcras MaTeMaTHKa ;| YUeOHHUK M.:Onutopuan | 5-8360-0154-
Kucenes A1, YPCC, 2001, 5,1
Makapenxko .., 349c.

[ukun E.B., 3ansanun
B.H., Cobones C.K.
J12.4 |Ilox pen.Edumora COopHHK 33/1a9 TI0 MaTeMaTHKE IS BTy30B M.:®uzmatiut, |5-94052-035-
A.B.,IlocrienroBa A.C. 2003, 432c. 9,1
6.1.3. MeTtonnyeckue pa3padoTku
No ABTOpBI, COCTaBUTEIHN 3arnaBue UznarensctBo, | KommuectBo/
rox Ha3BaHUE
2BC

JI3.1 | Ay6oBukos A.B., KommiekcHbie uncna. Jlnnerinas anredpa. AHamuTH4YecKast Pszann, 2009, , 1
Murtpoxun 10.C., reomeTpus. BBesieHne B aHanu3 : 3a1a4u 1151 IPAKT. 3aHATHH U 68c.

Bborarora C.B., camocT. paboTsl (1-i cemecTp)

JyxbsnoBa I'.C.,

Crocrokanos A.U.,

Iumnopkosa K.A.,

Hopodeesa T.H.,

Kpsrruna C.C.,

JlockyroB A.B.,

Boaposa N.B., JIpBoBa

T.JI., CrocrokanoBa

E.A.
JI3.2 | Ky3uenos JLA. COopHUK 3a1aHuil 110 BeICIIEH MaTeMaTHKe. TUIIOBbIE PaCUETHI : CIIO.: Jlans, 978-5-8114-

y4e0. mocobue 2008, 240c. 0574-9, 1

JI3.3 | boraroBa C.B., PacuerHbie 3amanus 1o BeICIIe MaTematuke (1-i cemectp) : Ps3ans, 2013, , 1

byxenckuii K.B.,
I'pumnna B.B.,
Hio6ya A.b., Enxuna
H.B, Kapaces N.II.

yue0. mocobue

159c.

6.2. Ilepeyens pecypcoB uHGOPMALMOHHO-TEJIEKOMMYHUKALMOHHOM ceTH "HTepHeT"

31 | JucTaHIOHHOEe 00y4ueHue [31eKTpOoHHEIH pecypc] https://cdo.rsreu.ru




32 | O¢dummansusrii uateprer nopran PIPTY [anexrponnsiii pecypce]. http:// www.rsreu.ru

33 | O6pa3zoBarensHslil nopran PIPTY [anexrponHslil pecypc]. - Pexxum moctyna: mo maporro. - https:// edu.rsreu.ru

34 | DnexrponHas 6ubmuoreka PIPTY [anexTpoHHbIH pecypc]. - Pexum qoctyma: gocTyn u3 koprnoparusHoi cetu PIPTY -
1o mapodro. - https:/ elib.rsreu.ru/

D5 | DnekrpoHHO-OnbOIHOTeuHas cucteMa IPRbooks [anekrponHblii pecypc]. - Peskum mocTymna: JOCTYN U3 KOPIIOPATHBHOM
cetr PITPTY - cBOOOIHBIN, TOCTYIT U3 CETH MHTEPHET - TI0 Mapoto. - https:// iprbookshop.ru/

36 | DnexrpoHHO-OMOMMOTEYHAs cucTeMa "JlaHp" [3MeKTPOHHEIH pecypc]. - PexxnM noctyna: JocTyl U3 KOPIIOPaTHBHOH CETH
PTPTY - cBOOOAHBIN, TOCTYI U3 CETH UHTEPHET - IO MapoIo. - https:// e.lanbook.com

6.3 Hepeqeﬂb MnporpaMmmMHoOro obecnevyeHuss U l/IHq)OpMaIIHOHHbIX CIIPAaBOYHBIX CUCTEM

6.3.1 IlepeyeHb JMLEH3UOHHOIO U CBOOOJHO PACTIPOCTPAHSIEMOr0 MPOrPaAMMHOI0 o0ecrneyeH s, B TOM YHce
0Te4eCTBEHHOT0 MPOU3BOICTBA

HaumenoBanue Onucanue
OmneparmonHas cucrema Windows Kommepueckas muiieH3ns
Kaspersky Endpoint Security Kommepueckast mumeH3us
Adobe Acrobat Reader Coboanoe 1O
LibreOffice Coboanoe 1O
OpenOffice Coboanoe 1O
7 Zip Csob6oxuoe ITO
MATLAB R2010b Beccpouno. Matlab License 666252
Adobe Acrobat Reader DC CooOoguoe I10O
Oneparronnas cuctema Windows XP

6.3.2 [lepevyenb HH(POPMAMOHHBIX CIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCHUTIJIUHBI (MO YJIS)

333 y4eOHO-aMUHHCTPATHBHBI KopIyc. YueOHas ayauTOpUs IS TNPOBEIACHUS YYeOHBIX 3aHATHH JIEKIMOHHOTO U
| CEMHHAPCKOT0 THMA, MPAKTUYECKUX 3aHITHH, TPYIIOBBIX W WHAWBUAYAIbHBIX KOHCYIbTAIMH, TEKYIIEr0 KOHTPONS U
MPOMEeXyYTOuHOH aTTectanuu CrenuanusupoBaHHas mebens (80 mecT), MynbTUMenuiiHOE OO0OpYIOBaHHE, KOMIIBIOTED,
JIOCKA.

337  y4eOHO-aJIMMHHCTPATHBHBIH  Kopmyc.  YdeOHas ~ ayauTopust Ul NPOBENCHUS  YYeOHBIX  3aHATHIA
CrenmanusupoBanHast Me6erns (100 mocato9HBIX MecCT)

2 I1K: Intel Pentium G3260/4Gb, mynsTumenuiiHOoe 000pyRoBaHHE (IIPOEKTOP, FIKPaH)

BosmoxkHOCTE  momkmroueHus K cetn «VHTepHeT» M obecrnedeHMe JOCTyna B OJIEKTPOHHYIO HH(POPMAIMOHHO-
obpasoBarensHyro cpexy PIPTVY.

404 y4eOHO-aIMHHUCTPATHBHBIA KOpIyc. Y4eOHas ayauTopus Ui IPOBEICHHS YYEOHBIX 3aHATHH JIEKIMOHHOTO W
3 CEeMUHAPCKOr0 THUIMA, MPAKTUYECKHX 3aHATHUIl, TPYNIOBBIX M HHAMBHUAYANbHBIX KOHCYNbTAlUil, TEKyIIEro KOHTPOISL U
MPOMEXyTouHON arrectanuu Crernuanu3upoBanHas MeoOenap (120 mecT), MyabTHMeAWiiHOE O00OpyIOBaHHWE, OJKpaH,
KOMIIBIOTEP, TOCKA.

8. METOAUNYECKHE MATEPHAJIBI 1O JUCIIMIIJIMHE (MO VYJITO)

MeToaudeckoe oOecrieueHue JUCHUIITIMHBI IPUBEACHO B IIPHUJIOKECHNUU K pa6oqel71 mnmporpaMme TUCUHUIIIINHBIL.

OnepaTtop 30 000 "KomnaHus "TeH3op"
JOKYMEHT MOAMNUCAH S/TEKTPOHHOW MOAMUCHIO

noaAnNnCAHO ®reoy BO "PrPTY", PIPTY, JlykbsiHoBa anuHa CepreeBHa, 05.12.25 11:07 MpocTas noanuch
3ABEAYIOLLUMM W.0. 3aBeaytoulero kaceapoii BM (MSK)

KA®EZPbI

noanncAHO ®reoy BO "PrPTY", PIPTY, OBeukuH [eHHaaui 05.12.25 11:11 MNpocTas noanuce
3ABEAYIOLLUMM Brnaanmuposuy, 3aBeaytowmii kadeaport BNM (MSK)

BbIMYCKAIOLLIEN

KA®E/PbI




