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Buzuposanue PII/I 1151 McnioiHeHUs B 04epeIHOM Y4eOHOM roay

Pabouas mporpamma nepecMoTpeHa, o0CcykIeHa 1 ogoOpeHa st
ucronauenus B 2027-2028 yueOHOM roay Ha 3acegaHuu Kadeapol
Bbiciieii MaTeMaTHKH

[Iporokonm ot 2027 1. Ne

3aB. kadenpoi

Buzuposanue PII/] 11 ucnioiHeHUs B 04epeHOM Y4eOHOM roay

Pabouas mporpaMma mnepecMoTpeHa, 00CyXIeHa 1 0100peHa st
ucnonaenus B 2028-2029 yae6HOM roay Ha 3aceqaHuu Kaheapsl
Boiciieii MaTeMaTHKH

[Iporokonm ot 2028 1. No

3aB. kadeapoit

Buzuposanue PII/] ny1s1 ucnoiHeHUs1 B 04epeIHOM Y4eOHOM IOy
Pabouas mporpamma mepecMoTpeHa, o0cykIeHa 1 ogo0peHa st
ucroaaenus B 2029-2030 yueOHOM roay Ha 3acegaHuu Kadeaphl
Boicuiel MaTeMaTUKHU

[Iporokonm ot 2029 1. N

3aB. kadenpoi

Buzuposanue PII/] nyis1 ucnoiHeHUs1 B 04epeIHOM Y4eOHOM IOy

Pabouast mporpammMa niepecMOTpeHa, 00CykIeHa U OT00peHa st
ucnonHeHus B 2030-2031 yueOHOM romy Ha 3aceiaHuu Kadheapbl

Bbiciieii MaTeMaTHKH

[Iporokonm ot 2030T. No

3aB. kadeapoit




1. IEJTM OCBOEHMSI IMCLIATIJIMHBI (MO YJIST)

1.1 | Llempro 0CBOGHUS AUCIMILIMHEI ABIAETCSA IPHOOpeTeHNe 6a30BBIX 3HAHUH 1 YMEHHUH B COOTBETCTBHH ¢ DenepanbHbIM
rOCyJapCTBEHHBIM 00pa30BaTeIbHBIM CTAaHAAPTOM U ()OPMUPOBAHUE Y CTYAEHTOB CIOCOOHOCTH K JIOTHIECKOMY
MBIIUICHUIO, aHAJIN3Y U BOCIPUATHIO HHYOPMALUH, BOCIMTAHHE MaTeMaTHUECKON KyJIbTYpBI, IOCPEICTBOM 00ECIICUCHUS
9TanoB (GOPMHUPOBAHKSA KOMIIETCHINH, pexycMoTpeHHbIX PI'OC, B 4acTH ITpeACTaBICHHBIX HIKE 3HAHUH, YMEHUH 1
HaBBIKOB.

1.2 |3agaun:

1.3]- 06y‘I€HI/Ie 0a30BBIM MaTEMATHYECKUM MECTOdaM, HeO6XOZ[HMBIM IJI aHaJIn3a U MOACIIMPOBAHUA yc’[‘pOﬁCTB, IpouecCoB U
SIBIICHUI IIPH TOUCKE ONITUMAJIBHBIX peIHGHI/Iﬁ;

1.4 - oOy4eHne MeTo1aM 00pabOTKY M aHAJIN3a PE3YIBTATOB YHCICHHBIX SKCIIEPUMEHTOB.

2. MECTO JUCIHUIIJIMHBI (MOAYJIA) B CTPYKTYPE OBPA30OBATEJIBHOU ITPOI'PAMMBI

Hukn (paznen) OIT: | b1.0

2.1 | TpeboBaHus K npeIBapUTe/IbHOM MOATOTOBKE 00y4al0Lerocs:

2.1.1| IucrunnnHa 6a3upyeTcs Ha CIEAYIOINX JUCIUIUIHHAX: MaTeMaTHKa, H3yJdaeMBIX B CpeHEH IIKoJIe.

2.1.2 | Inst oCBOEHUSI TUCTIUTUINHBI O0YJArOIIUICS JOIDKEH:

2.1.3 | 3HaTh:

2.1.4 | ocHOBHEIC METOABI TCOMETPUH, anrerH 1 Ha4aJia aHaJIn3a, U3y4aCMbIX IIPU IMOJTYICHHUN CPEIHECTO O6H.Iel"0 06p330BaHI/Iﬂ;

2.1.5| ymetsb:

2.1.6 | mpoU3BOAUTD PACUETHI, OIB3YACh METOAMHU B CPEACTBAMH JIIEMEHTApPHON MaTeMaTUKH, i aHATU3UPOBATh IOTyICHHEIE
PE3YIIbTATHI;

2.1.7 | HaBBIKAMHM, METOJJaMU M IPUEMaMHU 3JIEMEHTapHOI MaTeMaTHKH;

2.2 | JucuMmiinHbl (MOAYJIM) M NPAKTHKHU, VI KOTOPBHIX OCBOEHHME JAHHOI JMCIUIIUHBI (MO1Y./1) HE00X0AUMO KaK
npealiecTByIOLIee:

2.2.1| Unterpansl u nuddepeHnransHble ypaBHSHHIS

2.2.2 | Jlunetinas anreOpa 1 QyHKIIMHA HECKOIBKHUX MEPEMEHHBIX

2.2.3 | JluckpeTHast MaTeMaTHKa

2.2.4|Jloruka 1 TeOpHs alTOPUTMOB

2.2.5| Teopust BeposITHOCTEH

3. KOMIETEHIIMUA OB YYAIOIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCIUTLINHBI
(MO YJIsT)

OIIK-1: Cnocoden NPUMEHATDH €CTECTBEHHOHAYYHbIC U o6u1enmlceﬂepm,le 3HAHHUSA, METOJAbI MATECMATHYCCKOI'0 AaHAJIN3A U
MOACIUPOBAHUA, TCOPETHICCKOIO H IKCIICPUMEHTAJTBbHOI0 UCCJICTIOBAHUA B HpO(l)eCCHOHaJIbHOﬁ AEATECIbHOCTH

OIIK-1.1. I[EMOHCTppreT €CTECTBEHHOHAYYHBIC H 06IIIel/IH)KeHepH]>le 3HAHUs, SHAHUA METOA0OB MATEMATHYCCKOI0 aHA/IN3a
H MOACTUPOBAHUSA, TCOPETHICCKOI0 U SKCIICPUMEHTAJIBHOI0 HCCJICTOBAHUSA

3HaTh

TEOPETUIECKHE OCHOBBI MAaTEMATHUECKOTO MOJISIINPOBAHHS 00BEKTOB M IIPOIECCOB.

YMmeThb

(hopMaTM30BaTh AJIs MPUKITATHBIX KOMITBIOTEPHBIX MMAKETOB MATEMATHUYECKYIO MOJIENb 00beKTa (Tpoliecca) ¢ UCIOIb30BaHHEM
AHAINTHYECKUX METOLOB KIACCHUECKONM MAaTEMATHKH.

Baanernb

croco0amu MOKCKa M UCMOIb30BAHUS MaTEMAaTHUECKOH HH(POPMALIUU ISl pellieHUs MPOQpeCcCHOHANBHBIX 3a/1a4.

OIIK-1.2. le/lMerleT €CTECTBEHHOHAYYHBIC U 06menﬂmenepm,le 3HAHUA, METOABI MATEMATHYECCKOIO aHAJIU3Aa U
MOAC/IUPOBAHNUSA, TCOPETUIECCKOI0 H DKCIICPUMECHTAJTBbHOI0 UCCJICTIOBAHUA B HpOCIJECCI/lOHaJILHOﬁ AeATECIbHOCTH

3HaTh

3HaeT OCHOBBI BBICIICH MaTeMaTHKH, (PU3UKH, BHIYACIATSILHON TEXHUKH U TIPOTPaMMHPOBAHUS

YMmeThb

YMeeT penrath CTaHAAPTHBIC MPOPECCHOHANBHBIC 3a]]a4H C IPUMCHEHHEM €CTECTBEHHOHAYYHBIX M OOICHHKCHEPHBIX 3HAHHI,
METO/IOB MaTeMAaTHYECKOTO aHAIHN3a U MOJCIHUPOBAHUSI.

Baanernb

Brageer MeTogaMu TEOPETHUECKOTO U DKCTIEPUMEHTATIBHOTO HCCIEIOBAaHMS OOBEKTOB MPO(PECCHOHANBHON AEATENLHOCTH.

B pe3ysbTaTe ocBOCHHS TUCHUILINHBI (MOYJIS) 00y4AOUIHIICA TOJIKEH

3.1|3nare:

3.1.1 | ocHOBBI aHANUTUYECKON T€OMETPUH, TIPHEMBI IIOCTPOEHHSI MATeMaTUIECKUX MOJENell pa3sIMYHbIX ABICHUH U MPUKIaTHBIX
3a1a4.

3.2 Ymern:




3.2.1

MIPUMECHATH MECTOIbI AHATMTHICCKOM TEOMETPpUU IJIA PCIICHUA TPUKIIAHBIX 3a/1a4, UCTIOJIb30BaTh AACKBATHBIC METO/IbI
MAaTEMAaTUYECKOTO0 MOJCIMPOBAHUA U pacycTa.

3.3 Baagern:

3.3.1

HaBbIKaM¥1 IPUMEHEHNA OCHOBHBIX METOI0B AHATUTHICCKON TE€OMETPUU U MaTeMaTHYECKON (I)OpMaJ'II/BaHI/II/I JUTSL pCIICHUA
NMPUKIIAAHBIX 3a4a4; HaBbIKaMH HCII0JIb30BaHUA MAaTEMAaTHUYCCKOIro MOACINPOBAHUA B PIH)KeHCpHOﬁ IIPpaKTHUKE, aHalIu3a 1
HUHTCPIIPETUPOBAHUSA €I'0 PE3YJILTATOB.

4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MO YJISA)

Kon HaumenoBanmue pa3nesioB u TeM /Buj 3ansitusi/ | Cemectp / | YacoB | Komneren- | Jlureparypa ®opma
3aHITHSA Kype UK KOHTPOJIS
Pasnen 1. MaTpuubl H onpeaeIuTe

1.1 Marpuusl u onpenenurenu /Tema/ 1 0

1.2 CrneunanbHble BUAbl MaTpull. JIuHeiHbie 1 6 OIIK-1.1-3 JIT.1J11.2 IIposepka
orepanuy HaJl MaTpulamu. TpaHCIIOHUPOBaHUE OIIK-1.1-Y JI1.5J12.1 KOHCIIEKTOB
MaTpuIlbl. Anredpanyeckre CBOUCTBA JTMHEHHBIX OIIK-1.1-B J12.2J12.3
ore-panuii 1 TpPaHCIIOHUPOBAHUS. OIIK-1.2-3 J12.4
YMHOXeHHE MaTpull. AnredpandecKkue CBoiicTBa OIIK-1.2-Y JI2.5713.1
YMHO€EHUS. bilouHble MaTpULbL. OIIK-1.2-B JI3.2J13.3
DrieMeHTapHbIe TPeoOpa30BaHUs MATPHII. 213253 54
OkBUBaJIeHTHbIE MaTpulibl. [Ipu-Benenue 35 26
MAaTPHIIBI K CTYIIEHYaTOMY BHILY C TIOMOIIBIO
9JIEMEHTapHBIX Mpe-00pa30BaHui CTPOK.

IlepecTaHoBKY, TOJCTAHOBKHU U UX YETHOCTb.
CsoiictBa ueTHOCTU. OIpene-IuTeNlb MaTPULIb
IIPOHU3BOJIHOTO MOPS/IKA, €T0 CBOMCTBA.
Onpexnenuresb TPAaHCIIOHUPOBAHHOM MaTpPUIIbI.
Omnpenenurens MPOU3BEICHIUS IBYX KBaA-pPAaTHBIX
MaTpHIl.

BrIposkaeHHBIE 1 HEBBIPOXKICHHbIE MATPHUILIBL.
IIpuBenenue kBapaTHOW HEBBIPOKICHHON
MAaTPHIIBI K STUHIYHOHN C TIOMOIIHIO
9JIeMEHTapHBIX MPe0Opa30BaHUN CTPOK.
OO6partHas MaTpuLa, ee eJMHCTBEHHOCTH,
KpPHUTEpHii ee cymiecTBoBaHuUs. [IprcoeiHeHHAs
MatpuIa. Berancierne oOpaTHON MaTPHIIBI C
TIOMOILIBIO DJIEMEHTApHBIX MTPeoOpa3oBaHUM.
OOpartieHre MPOU3BEICHNUS IBYX KBaPaTHBIX
HEBBIPOXKIIEHHBIX MAaTPHII. Pemenne MaTpuaHbIX
YpaBHEHHH U C HEBBIPOXKICHHON MaTpHLEH A.
JluHeitHast 3aBUCUMOCTb CTPOK U CTOJIOLIOB,
KpUTEpU JIMHEHHOH 3aBUcUMOCTU. PaHr MaTpuiisl
u ero cBoiicTBa. Teopema 0 COXpaHEHHUH paHTa
MaTpHIIBI IPH AIEMEHTAPHBIX NMPE0OpPa30BAHUSX.
Teopema 0 6a3MCHOM MUHODE H €€ CIICICTBUS.
MeTobl BEIYUCIICHHS PAHTa MATPHIIBL.

/JTex/

1.3 Marpuupl. JInHeiHbIe oniepaliy ¢ MaTpHLIAMHU. 1 5 OIlK-1.1-3 JIT.1J11.2 Jomamraue
YMHOXeHue Matpull. Beraucienue oopaTHoii OIIK-1.1-Y JI1.5J12.1 3a/1aHus
Matpuibl. Pernienne MaTpuuHbIX ypaBHEHHUH. OIIK-1.1-B JI2.2 J12.3
Brrancnenue panra matpuisl /I1p/ OIIK-1.2-3 2.4

OIIK-1.2-Y JI2.5J13.1
OIIK-1.2-B JI3.2JI3.3
013233 54
25 D6

1.4 Marpuupl. JInHeiHbIe onepaluy ¢ MaTpULIAMHU. 1 10 OIlK-1.1-3 JIT.1J11.2 Jomamraue
YMHOxeHue matpull. Beraucinenue odparHoii OIIK-1.1-Y JI1.5J12.1 3a/1aHus
Matpuibl. Penienne MaTpuuHbIX ypaBHEHHUH. OIIK-1.1-B JI2.2 J12.3
Brruncnenue panra Matpuisl /Cp/ OIIK-1.2-3 2.4

OIIK-1.2-Y JI2.5J13.1
OIIK-1.2-B JI3.2JI3.3
0130233 24
2526
1.5 CJIAY /Tema/ 1 0




1.6 CucteMbl TMHEHHBIX alreOpandecKuxX ypaBHEHUI 4 OIIK-1.1-3 JI1.1J11.2 IIposepka
(CJIAY). KoopauHaTHasi, MaTpuyHasi 1 BEKTOpHAsI OIIK-1.1-Y JI1.5J12.1 KOHCIIEKTOB
(dopwmsl 3ancn. Kputepniit Kponekepa — OIIK-1.1-B JI2.2J12.3
Kanemmu copmectHocTH CJIAY. Metox I'aycca OIIK-1.2-3 2.4
pewenns CJIAY, Bb160p 6a3UCHBIX U CBOOOJHBIX OIIK-1.2-Y JI2.5J13.1
rnepeMeHHbIX. KpuTtepuii eIMHCTBEHHOCTH OIIK-1.2-B JI3.2J13.3
pemenus CJIAY. 01 3233 54
Onnoponusie CJIAY, cBoiicTBa UX pemieHuil. 2536
Kputepuii cyiiecTBOBaHuUS HEHYJIEBOTO PELICHUS
OJTHOPOAHOM cucteMbl. CBOWCTBA pelIeHUN
OITHOPOA-HOM crcTeMbl. DyHIaMEHTaTbHAS
CUCTEMA PELIEHUI OJJHOPOJHOU CUCTEMBI
JMHEHHBIX are0pandecKuX ypaBHEHHH, TeopeMa
o0 ee cymectBoBaHuu. HopmanbHas
(dyHIaMeHTanbHas cucTeMa pemeHuit. Teopema o
CTpyKType obiero peuienust ogaopoaHon CIIAY.

Heonnopoansie CJIAY, cBoiicTBa UX peIIEHUMH.
Teopema o cTpyKType 00-111eTo perIeHus
neogHopoanoit CJIAY.

/J1ex/

1.7 Pemrenue cucreM JIMHEHHBIX OJTHOPOJIHBIX 6 OIIK-1.1-3 JIT.1J11.2 Jomamraue
ypaBHeHHH. Pemenne cuctemM TUHEHHBIX OIIK-1.1-Y JI1.5J12.1 3aJaHUs
HEOTHOPOAHBIX ypaBHeHui. /IIp/ OIIK-1.1-B J2.2J12.3 Konrtponnas

OIIK-1.2-3 2.4 pabota
OIIK-1.2-Y JI2.5J13.1
OIIK-1.2-B JI3.2J13.3
21222354
35 26

1.8 Pemrenue cucreM JIMHEHHBIX OJJTHOPOIHBIX 10 OIIK-1.1-3 JIT.1J11.2 Jomamraue
ypaBHeHUH. Pemenue cuctemM TuHEHHBIX OIIK-1.1-Y JI1.5J12.1 3aJaHus
HEOJHOPOAHBIX ypaBHeHuu. /Cp/ OIIK-1.1-B | JI2.2J12.3 Kontposnas

OIIK-1.2-3 J12.4 pabota
OIIK-1.2-Y JI2.5J13.1
OIIK-1.2-B JI3.2JI3.3
21222354
35 26

1.9 Kommrexcusie uncina /Tema/ 0

1.10 KommekcHble uncna, ux anredbpandeckas, 2 OIIK-1.1-3 JIL.1J11.2 IIpoBepka
TPUTOHOMETPUYECKAS M IKCIIO-HEHIIMATIbHAS OIIK-1.1-Y JI1.5J12.1 KOHCIIEKTOB
(dhopma 3ammcu. JlelicTBrS HaJT KOMITICKCHBIMH OIIK-1.1-B JI2.2J12.3
yyciaMu. Bo3-BeieHue B CTeNEHb U U3BJICUYEHUE OIIK-1.2-3 2.4
KOpHS M3 KOMIUIEKCHOTO uncia. op-Mylsl OIIK-1.2-Y JI2.5J13.1
Oitnepa. OcHOBHasI TeopeMa anreOpsbl. OIIK-1.2-B JI3.2JI3.3
Pa3noxenne MHOTOUJICHOB C 1€HCTBUTEIbHBIMU 213023534
KO3 pHULEHTaMU Ha HETIPUBOAUMBIE MHOKUTEIIH. 25 D6
PazioxxeHne pannoHaIBHEIX Jpo0eH B CyMMy
npoctenmx /JIex/

1.11 Onepauuu HaJi KOMIDIEKCHBIMU YHCIIaMHU. 1 OIIK-1.1-3 JI1.1 J11.2 Jomaraue
Ilepexon ot ogHON GOPMBI 3aNKUCH KOMILIEKCHOTO OIIK-1.1-Y JI1.5J12.1 3aJaHus
yucIia K apyroi. Bo3seneHne KOMITJIEKCHOTO OIIK-1.1-B JI2.2J12.3 KonTponnas
Yrcia B CTETNeHb, n3BJIedeHue kopHs /I1p/ OIIK-1.2-3 J12.4 pabora

OIlK-1.2-Y JI2.5J13.1
OIIK-1.2-B JI3.2JI3.3

1.12 Onepanuu HaJi KOMIDICKCHBIMA YHCIIAMHU. 4 OIIK-1.1-3 JI1.1 JI1.2 Jlomaraue
Ilepexoa oT otHON (OPMBI 3aIUCH KOMIUIEKCHOTO OIIK-1.1-Y JI1.5J12.1 3a/1aHus
yucla K qpyroi. Bo3seneHne KOMITJIEKCHOTO OIIK-1.1-B JI2.2J12.3 Kontponnas
qucia B CTENeHb, U3BJIeYeHue KopHs /Cp/ OIIK-1.2-3 2.4 pabota

OIIK-1.2-Y JI2.5J13.1
OIIK-1.2-B JI3.2J13.3
Pa3nen 2. Bekropuas anredpa, npsimMbie U
IUIOCKOCTH, KPUBBI€ M TIOBEPXHOCTH BTOPOIo
NopsiAKa
2.1 Bekrophas anredpa /Tema/ 0




2.2 CkanspHbIe 1 BeKTOPHBIE BEJIMUUHEI. 8 OIIK-1.1-3 JI1.1J11.2 IIposepka
Hamnpasnennsie otpesku. PaBeHcTBO OIIK-1.1-Y JI1.3J11.4 KOHCIIEKTOB
HaIpaBJIEHHBIX OTPe3KOB. CBA3aHHbIE, OIIK-1.1-B JI1.5J12.1
CKOJIB3SIIIIME ¥ CBOOOTHBIC BEKTOPHI. J{miHa OIIK-1.2-3 JI2.2 JI2.3
BEKTOpa. OIIK-1.2-Y 2.4
JluHeiiHbpIe Onepanuy HaJl BEKTOPAMH U UX OIIK-1.2-B JI2.5J13.1
anrebpandeckue cBoiicTBa. Hy-yeBoit n JI3.2JI3.3
IIPOTUBOIIOJIOXKHBIA BEKTOP, BBIYUTAHUE BEKTOPOB. 013233 24
BexkTopHble npocTpaHcTBa , , . 25 56
Jluneiinast 3aBUCUMOCTb BeKTOpOB. Kputepuu
JMHENHOH! 3aBUCUMOCTH JIBYX, TPEX U YETBIPEX
BeKTOpoB. ba3uc Ha npsAMOH, Ha IJIIOCKOCTH U B
npocTpaHcTBe. KoopiuHatel BEKTOpa B 3aJaHHOM
6asnce. JInHeitHbIEe ONe-pary HaJ BEKTOPaMH B
KOOPJIHHATHOH (hopme.

Yron mexay AByMs: Bektopamu. OpToroHaibHas
MIPOCKIHS BEKTOPa Ha Ha-TIPaBJICHUE APYTOTO
BEKTOpa U €€ JMHEHHbIE cBOiicTBA. CKalLIpHOE
MIPOU3-BeIeHHE ABYX BEKTOPOB, €r0
anredpandeckue cBoicTBa. OpTOrOHAIEHOCTh
BeKTOpOB. HaxoxxaeHwe IMHBI BEKTOPA M yria
MEKIy BEKTOPAMH IIPU MO-MOIIHU CKAIIPHOTO
MIPOU3BEACHUSL.

OpToHOpMHpOBaHHEI 6a3uc B . KoopawHaTe
BEKTOPa B OPTOHOPMHPO-BAHHOM 0a3nce Kak
MIPOEKIUH ATOTO BEKTOpa Ha HampaBlieHHE
0a3MCHBIX BEKTOPOB. DOPMYIIBI U1l BRIYUCICHUS
CKaJIIPHOTO ITPOM3BECHUS, JIIMHBI BEKTOPA,
KOCHHYCA yrila MexIy BEKTOpaMH depes3
KOOPAMHATHI BEKTOPOB B OPTOHOPMUPOBAHHOM
6asnce. Hanpagisionmye yrirel BEKTOpa, CBOHCTBO
HX KOCHHYCOB.

VYcioBue KOJTMHEAPHOCTH BEKTOPOB B
KoopauHaTHOU opme. OpreHTanus dasuca,
IIPaBbIE U JIEBbIE TPOWKU BEKTOPOB. BekTopHOE
IIPOU3BEJICHHUE ABYX BEKTOPOB, €T0O
FeOMETPUUYECKUI U MEXaHUYECKUNA CMBICIT.
AnreOpandeckre CBOHCTBAa BEKTOPHOTO
MIPOU3BEICHUS. BRIUnCIIeHNe BEKTOPHOTO
MIPOU3BEACHUS B OpPTOHOPMHUPOBAHHOM Oa3uce.
CMeraHHOe POU3BEEHNE BEKTOPOB, €r0
TEOMETPHYECKHI CMBICI. ANTe0-pandecKue
CBOMCTBa CMEILIAHHOTO ITPOU3BEICHUS.
Boruncnenue cMemaHHO-roO IPOU3BEIEHHS B
OPTOHOPMHPOBAHHOM Oasmce. Y CIoBHUe
KOMIUTAaHApHO-CTH TPEX BEKTOPOB.

/JTex/

2.3 JluHeiiHple onepanuy HaJ BEKTOPaMH. 8 OIIK-1.1-3 JI1.1 JI1.2 Jlomaraue
Pasnoxenne BekTopa no 6asucy. CkanspHoe, OIIK-1.1-Y JI1.3J11.4 3a/1aHus
BEKTOPHOE, CMEIIaHHOE MPOU3BEACHUS OIIK-1.1-B JI1.5J12.1 KonTponnas
BekTopos /I1p/ OIIK-1.2-3 J12.2J12.3 pabora

OIIK-1.2-Y J12.4
OIIK-1.2-B J12.5J13.1
JI3.2J13.3
21222354
35 26

2.4 JluHeiiHbIE OnEepauy HaJ BEKTOPAMH. 10 OIIK-1.1-3 JI1.1 JI1.2 Jomaraue
Paznoxenne BexTopa no 6asucy. CkansipHoe, OIIK-1.1-Y JI1.3 J11.4 3aJIJaHUS
BEKTOPHOE, CMEIIAHHOE MPOU3BEACHUS OIIK-1.1-B JI1.5J12.1 Konrponnas
BekTopoB /Cp/ OIIK-1.2-3 J12.2 J12.3 pabota

OIIK-1.2-Y 2.4
OIIK-1.2-B JI2.5713.1
JI3.2JI3.3
31 32 33 54
25 06
2.5 Ipsmsle u maockoctu /Tema/ 0




2.6 JlexapToBa cucTeMa KOOPAUHAT B IPOCTPAHCTBE. 8 OIIK-1.1-3 JI1.1J11.2 IIposepka
Pannyc-Bexrop Touku. [IpssiMmoyrosibHas aekapToBa OIIK-1.1-Y JI1.3J11.4 KOHCIIEKTOB
cHUcTeMa KOOPIHUHAT. OIIK-1.1-B JI1.5J12.1
Pemrenue npocreimux 3aa4 aHaIUTHIECKON OIIK-1.2-3 JI2.2 J12.3
TEOMETPHHU: AeJIeHHE OTpe3Ka B 3alaHHOM OIIK-1.2-Y J12.4
OTHOIIICHWH, BBIYMCIIEHUE IJTMHBI OTPE3Ka, OIIK-1.2-B JI2.5J13.1
IJI0INael napajie-1orpaMMa 1 TpeyrojbHHUKa, JI3.2JI3.3
00BeMOB Mapaierenunesa u TeTpadpa. 013233 24
IIpsimast Ha MJIOCKOCTH, €€ HANPaBISIONINA 1 25 56
HOPMAaJNBHBII BeKTOpPHL. Pa3-nu4Hbe BUIBI
yYpaBHEHUS MPSMOH Ha IIOCKOCTH: IIpAMast C
YIJIOBBIM KOA(-(QUIIMEHTOM, TapaMeTpUIecKue
YpaBHEHUsI, KAHOHUYECKOE ypaBHEHHE, YpaBHEHUE
B OTpe3Kax, obImee ypaBHeHHE. B3anMHoe
PacIoI0KeHHE BYX MPSIMBIX Ha IIOCKOCTH.

YpaBHeHHE IUIOCKOCTH, MPOXOsILei yepes
3aJaHHYIO TOYKY NEPICHANKY-TSIPHO 3aJaHHOMY
BekTopy. ObI1ee ypaBHEHHE IIOCKOCTH.
VYpaBHEHME IJIOCKOCTH, IPOXOALIEH uepes Tpu
3aJlaHHbIE TOUKH, HE JIeKAIUE Ha OJHOM NMpsIMOil.
YpaBHeHHe IUIOCKOCTH "B 0Tpe3Kax". B3aumHoe
PAacIoIO-KEHUE IBYX IUIOCKOCTEH. YOI MEXIY
JBYMsI IUIOCKOCTSIMU. PaccTosiHUE OT TOUKH J10
IUTOCKOCTH. PacrionoskeHne 3aJaHHOH TOYKH
OTHOCHTEIIFHO CTOPOH ITOCKOCTH.

O6ue ypaBHeHHS IpsMOii. BexkTopHoe
ypaBHeHHe npsimoii. Kano-Huueckue u
napaMeTpuueCcKue ypaBHEHUs IpsAMoil. B3aumuoe
pacronoxe-Hue IpsMOil U MIIOCKOCTH, IBYX
MPSIMBIX B IPOCTPAHCTBE. YTOJI MEXAY ABYMS
MIPSMBIMH, YTOJI MEXY IPSAMOH U IIOCKOCTHIO.
PaccrosiHue ot Touku n0 npsamoi. PaccrosHue
MEXy IBYMsI CKPELIUBAIOIIUMHCS TPSIMBIMHU.
/J1ex/

2.7 IIpsiMble U IJIOCKOCTH B IPOCTPAHCTBE, UX 8 OIIK-1.1-3 JI1.1J11.2 Jomarnue
B3aUMHOE PacIoyiokeHue. PaccTosiHue oT Touku OIIK-1.1-Y JI1.3J11.4 3a7aHus
JI0 TUIOCKOCTH ¥ OT TOYKH JI0 IPSAMOM, pacCTOsIHUE OIIK-1.1-B JI1.5J12.1 Konrtponnas
MEXy CKpEIUBAIOIUMHKCS TpssMbiMu /T1p/ OIIK-1.2-3 JI2.2 J12.3 pabota

OIIK-1.2-Y 2.4
OIIK-1.2-B JI2.5]13.1
JI3.2JI3.3
31 32 33 54
25 26

2.8 IIpsiMble U MIIOCKOCTU B IPOCTPAHCTBE, UX 11 OIIK-1.1-3 JI1.1 J11.2 Jomainue
B3aMMHOE pacnojoxeHue. PaccrosiHue oT Touku OIIK-1.1-Y JI1.3J11.4 3a1aHus
IO TIJIOCKOCTH M OT TOYKH JI0 TIPSIMOM, pacCTOSIHUE OIIK-1.1-B JI1.5J12.1 KonTponnas
MEXTy CKpenuBaromumMucs npssmsmvu /Cp/ OIIK-1.2-3 J12.2 J12.3 pabora

OIIK-1.2-Y 2.4
OIIK-1.2-B JI2.5J13.1
JI3.2J13.3
0130233 24
25 D6
2.9 KpuBssle 1 moBepxXHOCTH BTOporo nopsaka /Tema/ 0
2.10 Kpussie BToporo nopsaka. Jmumric, runepooa, 4 OIIK-1.1-3 JI1.1 J11.2 IIpoBepka
napabosa, X KaHOHHYE-CKUE YpaBHEHHUS, OIIK-1.1-Y | JI1.3JI1.4 KOHCIIEKTOB
T€OMETPHYECKUE U ONTHYECKHE CBOMCTBA. OIIK-1.1-B JI1.5J12.1
IToBepxHOCTH BTOpOro nopsiika. Meroz ceyeHuil. OIIK-1.2-3 JI2.2J12.3
IToBepxHoctu Bpamenus. Llununapuueckue u OIIK-1.2-Y J12.4
KOHHUYECKHUE MOBEPXHOCTH. DIUTUIICOU, TH- OIIK-1.2-B JI2.5J13.1
epOOIOUIbI, KOHYCHI, TApaOOJIOHIbI JI3.2J13.3
/JTex/ 01 32 33 54

3526




2.11 Kpussie BToporo nopsaxa. Ilosepxnoctu BToporo 1 4 OIIK-1.1-3 JI1.1J11.2 Jomaiinue
mopsiika, UcciaeIoBaHne MeToIoM ceuenuit /TIp/ OIIK-1.1-Y JI1.3J11.4 3a1aHus
OIIK-1.1-B JI1.5712.1 Kontponnas
OIIK-1.2-3 J12.2J12.3 pabora
OIIK-1.2-Y 2.4
OIIK-1.2-B J12.5J13.1
JI3.2J13.3
21222354
35 36
2.12 Kpussie BToporo nopsiaka. [loBepxHocTH BTOPOTO 1 8 OIIK-1.1-3 JIT.1J11.2 Jomamraue
TopsiIKa, UCCIeIoOBaHne MeToIoM ceueruid /Cp/ OIIK-1.1-Y | J1.3J11.4 3a/1aHus
OIIK-1.1-B JI1.5J12.1 KonTponnas
OIlK-1.2-3 JI2.2 J12.3 pabora
OIlK-1.2-V J12.4
OIIK-1.2-B JI2.5713.1
JI3.2J13.3
31 32 33 54
35 36
Paspen 3. 3auer
3.1 3ayer /Tema/ 1 0
3.2 3auet /UKP/ 1 0,25 | OIIK-1.1-3 JIL.1J11.2 3auer
OIK-1.1-Y | JI1.3J11.4
OIIK-1.1-B JI1.5J12.1
OIIK-1.2-3 J12.2J12.3
OIlK-1.2-Y J12.4713.1
OIIK-1.2-B JI3.2J13.3
33 IoxroroBka k 3auety /3a0/ 1 26,75 | OIIK-1.1-3 JI1.1 JI1.2 IToaroroBka k
OIIK-1.1-Y JI1.3J11.4 9K3aMeHYy
OIIK-1.1-B JI1.5712.1
OIIK-1.2-3 J12.2J12.3
OIIK-1.2-Y J12.4J13.1
OIIK-1.2-B JI3.2J13.3
212203354
25 D6

5. OHEHOYHBIE MATEPHAJIBI 11O JUCHHUIIJIMHE (MO YJIIO)

DoHJ OIIEHOYHBIX CpCACTB NPHUBCACH B IIPHUJIOKCHNUU K pa60qel71 nporpaMmMe JUCHUITINHBI.

6. YAEBHO-METOJHUYECKOE U THO®OPMAIIMOHHOE OBECIIEYEHUE JUCITUITJINHBI (MO YJIA)

6.1. Pexomenayemas qureparypa

6.1.1. OcHoBHas JIMTepaTypa

Ne ABTOpBI, COCTaBUTEIH 3arnaBue UsnarensctBo, | Komnuecto/
rox Ha3BaHHE
ObC
JI1.1 | KynpsiueB B.A., Kpatkuii Kypc BBICIICH MaTeMaTHKY : Y4e0.mocodue it By30B M.:Hayka, 5-02-013927-
Hemumosua b.I1. 1989, 656¢. 0,1
JI1.2 | Janko ILE., [ToroB Bricmas maremaTika B ynpakKHEHHUSX | 3a1a4ax:B 2-x u. M.:Beicur.ak., | 5-06-003070-
A.T'., KokeBHHKOBa 1997, 304c. 9,1
T.A.
JI1.3 |Kanaraukos A.H., AHanuTnueckas reoMeTpus : YueOHHK IS BTY30B M.:U3x-Bo 5-7038-1671-
Kpumenko A.IT. MI'TY, 2000, 8,5-7038-
387c. 1270-4, 191




No ABTOpBI, COCTaBUTEH 3arnaBue WzpatensctBo, | KomuuectBo/
rof Ha3BaHUe
3BC

JI1.4 |Wnbun B.A., [To3Hsk | AHamuTHYECKast TeOMETPHUS : YUeOHUK s BY30B M.:®uzmatiut, |5-9221-0134-
oT. 2001, 240c. X,5-9221-

0128-5, 48

JI1.5 |IIucemennsiii 1.T. KoHcnekT nekuuii 1o BeICIIEH MaTEMaTHUKE M.:Afipuc 5-8112-0189-

IIpecc, 2003, 3,5-8112-

256c¢. 0190-7, 1

6.1.2. JlonoJiHMTEIbHASA JJUTEPATYPa
Ne ABTOpBI, COCTaBUTEIHN 3arnaBue WznarensctBo, | Kommuectso/
rof Ha3BaHUe
OBC
JI2.1 |byxenckwuii K.B. OnopHble KOHCTIEKTHI O BhIcIIel Matematuke. Y.1 : Yuebnoe Pszanb: PULL ,
rocooue PI'PTY, 2010, |https://elib.rsr
eu.ru/ebs/dow
nload/1608

JI2.2 |I'ycak A.A. Beicmras matematuka:B 2T, : YVueb.mocobue Mumnck:TerpaC | 985-6317-62-

ucreme, 1998, (2,1
448c.

JI12.3 | Kpacnos M.JL., Bcs BeIciras MaTematuka : Y4eOHHK M.:Dnutopuan | 5-8360-0154-
Kucenes A1, YPCC, 2001, 5,1
Makxkapenko I'.11., 349c.

[ukun E.B., ansanun
B.H., Cob6oner C.K.

J12.4 |Iox pen.Edumona COopHUK 3a71a4 10 MaTeMaTHKE JUIS BTy30B M.:®u3matnur, |5-94052-035-
A.B. ITocnenosa A.C. 2003, 432c. 9,1

JI2.5 |JlykesnoBaI'.C., PykoBOACTBO K pelIEHHIO 337a4 B CUCTEMaX KOMIIBIOTEPHON Mocksa: 978-5-907352
Hemoxun C.A. matemaTnku GEOGEBRA, MATHCAD, WXMAXIMA : yue0. KVYPC, 2022, -92-6, 1

nocobue 150c.
6.1.3. MeTonnueckue pa3padoTku
Ne ABTOPBI, COCTaBUTEIN 3arnaBue UsnarenscrBo, | KonnuecrBo/
TOJ Ha3BaHUE
OBC
JI3.1 | dyooBukos A.B., Kommekcuple urcna. JInneitnas anredpa. AHAIATHYECKAS Ps3ann, 2009, , 1
Murpoxun 0.C., reoMeTpus. BBeneHue B aHanu3 : 3a1a4y 1)1 IPAKT. 3aHATHI U 68c.
Bborarosa C.B., camocTt. pabotsi (1-i cemectp)
JykbsinoBa I'.C.,
Crocrokanos A.1.,
unopkosa K.A.,
Hopodeesa T.1.,
Kpsiruna C.C.,
JlockyroB A.B.,
Bonposa U.B., JIbBoBa
T.JI., CrocroxaioBa
E.A.
JI3.2 | Ky3uenos JLA. COOpHHK 3a1aHHi TIO BBICIICH MaTeMaTHKe. THITOBBIE pacueTHl : CIIO.: Jlans, 978-5-8114-
y4e0. mocodue 2008, 240c. 0574-9, 1




No ABTOpBI, COCTaBUTEH 3arnaBue WzpatensctBo, | KomuuectBo/
rox Ha3BaHUE
3BC
JI3.3 |Bborartosa C.B., PacueTHble 3aganus 1o BeIciei MaTemaTuke (1-i cemecTp) : Ps3ansb, 2013, o1
Byxenckuit K.B., y4e0. mocooune 159c.
I'pummna B.B.,
Hio0ya A.b., Enkuna
H.B, Kapaces N.I1.
6.2. Ilepeuens pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTu ""UnTepHeT"
D1 | JducranmuonHoe oOydeHue [3MeKTpoHHBIN pecypc] https://cdo.rsreu.ru
22 | Odbunumansheiit nvaTepHET MopTast PITPTY [anextponHsIil pecype]. http:/ www.rsreu.ru
23 | O6pasoBarenbublii optan PIPTY [anektponHslii pecype]. - Pexxum gocTymna: mo napoto. - https:// edu.rsreu.ru
24 | Dnextponnas 6udaroteka PIPTY [anexkTponHbIi pecypc]. - Pexxum gocTyma: moctyn u3 koprnopatusHoi cetd PIPTY -
1o mapoutio. - https:// elib.rsreu.ru/
35 | DnexrpoHHO-OMONMHOTEUHas crcteMa [PRbooks [3mexTpoHHSIH pecypc]. - Pexnm nocTyna: 1ocTyn u3 KOpHOpaTHBHOMH
cetu PIPTY - cBOOOAHBIN, IOCTYN U3 CETH MHTEPHET - 10 Mapoto. - https:// iprbookshop.ru/
D6 | DnexTpoHHO-OuONMOTEUHas cucteMa "JlaHp" [37eKTPOHHBIN pecypc]. - Pexxum moctyna: A0CTyN U3 KOPIOPAaTUBHOM CETH

PI'PTY - cBOOOIHBIN, JOCTYI U3 CETH MHTEPHET - 1O MapoJio. - https:// e.lanbook.com

6.3 IlepeyeHb MporpaMMHOro odecrevyeHus: 1 HHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM

6.3.1 l'[epeqem, JIMICH3UOHHOI'0 U CB060)IHO pacnpocTpaHsieMoro nporpaMmmMHoOro oﬁecneqemm, B TOM 4YMCJI¢

OTCYECCTBCHHOI'0O MPOU3BOACTBA

HaumenoBanue

Onucanue

Onepanuonnas cucrema Windows

Kommepueckast nuiieHsus

Kaspersky Endpoint Security

Kommepueckast nuiieH3us

Adobe Acrobat Reader Cob6oanoe I1O
LibreOffice Cob6oanoe I1O
OpenOffice Csobognoe I10
7 Zip Caobomnoe I10
MATLAB R2010b Beccpouno. Matlab License 666252
Adobe Acrobat Reader DC Cpob6oanoe I1O

Oneparnmonnas cucrema Windows XP

6.3.2 IlepeyeHb HHPOPMALMOHHBIX CHIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

JIOCKa.

333 yueOHO-aAMHWHHCTPAaTUBHBIA KOpIyc. YdUeOHass ayAuTOpHsl U1 IPOBEACHHS Y4EOHBIX 3aHATHH JICKIMOHHOTO H
CEeMUHAPCKOTO THUIMA, MPAaKTUYECKUX 3aHATUH, TPYNIOBBIX M WHIUBHIYATbHBIX KOHCYIBTAI[UH, TEKYIIETO KOHTPOIS H
npoMexyToyHol arrecranuu CrenuannsupoBaHHas meOens (80 MecT), MyIbTUMEAHHHOE 00OpPYIOBaHUE, KOMIIBIOTED,

337

y4e0HO-aIMIHUCTPATHBHBII
Crenuanusuposannas me6ens (100 mocagouHbIX MECT)

Kopmyc.  YdeOHas — aymuTopms Ul

MIPOBEJICHUS

y4eOHBIX

3aHATHI

2 IIK: Intel Pentium G3260/4Gb, mynsTHMeaHIiHOE 000pYaI0BaHUE (TIPOCSKTOP, IKPaH)
Bo3moxHOCTh moxpKimtoueHus K cetH «MHTepHeT» U oOecliedyeHHe [OCTyna B DIIEKTPOHHYI HH(OPMAIMOHHO-
obpazoBatensHyto cpeny PIPTVY.
404 yueOHO-aAMHUHUCTPATUBHBIA KOpIyc. YueOHas ayauTopus Uil NPOBEACHUS Y4eOHBIX 3aHATUH JIEKIMOHHOTO M
3 CEMHHApCKOTO THIA, IPAKTHYECKUX 3aHATHH, TPYNIOBBIX M WHIMBUAYaIbHBIX KOHCYIbTAllMH, TEKYIIETO KOHTPOIS H

npoMexxyrouHord arrecrarmu  CriermanusupoBanHas mebens (120 Mect), MynmbTUMETUITHOE 00OpYIOBaHUE,
KOMITBIOTED, TOCKA.

9KpaH,

8. METOAMYECKHUE MATEPHUAJIbBI 10 JUCIIMIIIMHE (MO YJIIO)

MCTOI[I/I‘-ICCKOC obecrieuenue JUCTUIIIIMHBI TPUBCACHO B ITPUJIOKCHHUH K pa60‘ICI>‘I nporpamMmme JUCHUIIIINHBI.

NOAMVICAHO
3ABELYIOLLWM
KA®E/IPbI

NOANUCAHO
3ABEAYIOLLMM
BbIMYCKAIOLLEV
KA®EPbI

[IOKYMEHT MOAMWUCAH 3/TEKTPOHHOI NOANUCHIO

®reoy BO "PIrPTY", PIPTY, JlykbsiHoBa anvHa CepreeBHa,
W.0. 3aBeaytollero kadeapoii BM

®rboy BO "PIrPTY", PIPTY, OBeukvH FeHHaaui
Brnaanmuposuy, 3aBeaytowmii kadeapon BMNM

Onepatop 340 000 "KomnaHus "TeH3op"

23.06.26 12:39
(MSK)

23.06.26 13:01
(MSK)

MpocTas noanucb

Mpoctas nognucb




