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HoBorpouuxui ¢puaual

Pabouas mporpamma JUCITUTLIMHBI (MOTYIIS)

AHaJIMTHYECKAS TreOMeTPHUS M BEKTOPHAS aJjredpa

3akperuieHa 3a noJpas3AeleHueM Kadenpa maremaruku u ectectBo3Hanus (HoBoTponnkuii pumair)
Hanpasnenue noaroroBku 22.03.02 Meramryprus
Ipouns O0paboTKa METAJIIOB JaBJICHUEM
Keamuduxanums Bakanasp
dopma o0yueHHs o4Has
OO0mast TpyI0EMKOCTh 43ET
YacoB 1o y4eOHOMY IIJIaHy 144 ®DopMbI KOHTPOJISL B CEMECTpaAX:
B TOM UYHUCIJIE! 9K3aMeH 1
ayJUTOPHBIE 3aHATH 51
caMoCTOsITeNbHAs paboTa 66
4acoB Ha KOHTPOJIb 27

Pacnpeueﬂeﬂne YacoB JUCHHUILIMHBI 10 ceMeCcTpaMm

CemecTtp
(<Kypc>.<Cemectp Ha 1(1.1)
Kypee>) Hroro
Henens 18 3/6
Bun 3anaruit i | PO | VI PII
Jlexmun 17 |17 (17 |17
[IpakTuueckue 34 134 |34 |34
Uroro ayn. 51 |51 |51 |51
KonrakTHas paboTa 51 |51 |51 |51
Cam. pabora 66 |66 |66 |66
Yacsl Ha KOHTPOJIb 27 |27 |27 |27
HUtoro 144 | 144 | 144 | 144




IIporpammy cocraBum(u):

K.@b.-m.n., 3a8. kagpedpou, Itonmep Jmumpuii Anexcanoposuy

Pabouas mporpamma

AHajuTHYecKasi reoMeTpusi 1 BEKTOPpHasd anreﬁpa

Pazpaborana B coorBerctuu ¢ OC BO:

®enepanbHBI rOCYIapCTBEHHBII 00pa30BaTENBHBIA CTAaHIAPT BRICIIETO 00pa30BaHMS 110 HAIIPABJIEHHUIO TOATOTOBKY 22.03.02
Meramnyprus (ypoBeHb O6akanaBpuara) (mpuka3 Munoopuayku Poccuu ot 02.04.2021 1. Ne Ne 1190.8.)

CocraBneHa Ha OCHOBaHMHU y4eOHOTO IUIaHA!

Hamnpasnenue moarorosku 22.03.02 Metamnyprus , 22.03.02_23 Meramnyprus I[TpOMJ .plx.plx O6paboTka meTamios
JlaBJIEHHEM, YTBepkIeHHOTO YueHbIM coBeToM PI'AOY BO HUTY "MUCuC" B cocrase coorBerctBytoieii OITOIT BO
30.11.2022, mpoTokou Ne 41

VrBepxnena B coctase OIIOII BO:

Hanpasnenue noarorosku 22.03.02 Metammyprus , O6paboTka METaIOB JaBICHUEM, YTBEP:KAEHHOH YueHsIM coBeToM OT'AOY
BO HUTY "MHUCuC" 30.11.2022, nporokoin Ne 41

Pabouas mporpamma ogoOpeHa Ha 3aceIaHuH

Kadenpa matemaTuku u ecrecrsosHanust (HoBorpounxuii puianai)

IIpotokon ot 13.03.2024 r., Ne3

PyxoBonutens nonpasnenenus lllsanesa Auna BuktopoBHa



1. HEJIX OCBOEHUA

1.1 | Llenpro u3ydeHNS QUCIUIIIMHEI SBISIETCS (DyHIAMEHTAIbHAS TIOATOTOBKA OyAyIINX OaKaaaBpoB M0 AUCIMIUIMHAM
MaTEMaTUYECKOIO LIUKIIA

1.2 | Bamaun:

1.3]|- Pa3BUTHC JIOTUYCCKOT'O U aJITOPUTMHUYCCKOI'O MBIIIJICHUS

1.4]- OBJIaICHUEC OCHOBHBIMH METOAaMH UCCICAOBAHUA W PCHICHUSA MAaTEMATUYCCKUX 3adaY;

1.5]- BI)Ipa6OTKa YMEHHA CaMOCTOATECIIBHO pe€lIaTh U IPOBOJAUTH MaTeMaTHYCCKUH aHAIN3 TMPUKIIAIHBIX 3aJ1a4

2. MECTO B CTPYKTYPE OBPA3OBATEJBbHOM TIPOT'PAMMBbI

Bbaoxk OIT: b1.b

2.1 TpeboBanus k l]pe)lBa]Pl/lTeJI])HOi/i NOAr0TOBKE 00y4aroerocs:

2.2 JAucuunianubl (MOIY/IH) U MPAKTHKHU, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAY/Is) HEOOX0AUMO KaK
NnpealecTByIIee:

2.2.1 dusznka

2.2.2 | MexaHuKa )KHIKOCTH U ra3za

2.2.3 |IIpuxnagHas MEexaHUKa

2.2.4 | ®usnyeckas XUMHS

2.2.5 | DAEKTpOTEXHHUKA

2.2.6 | Jleramu MauiuH

2.2.7 | Teopus BepoATHOCTEH U MaTeMaTHUYeCKas CTATUCTHKA

2.2.8 | TennorexHuka

2.2.9 |MarepuanoBeneHue

2.2.10 |IlnanupoBaHHE HKCIEPUMEHTA

2.2.11 |KypcoBas HaydHO-HCCIIeq0BaTENbCKas padoTa (dacTh 1)

2.2.12 |Ilpou3BoAcTBEHHAs IIPAKTUKA

2.2.13 | KypcoBas HaydHO-HCCIIeI0BaTeNbCKas paboTa (JacTh 2)

2.2.14 | KypcoBas HaydHO-HCCIIeOBaTENbCKas padoTa (JacTh 3)

2.2.15 |IloaroToBka K IpoIeIype 3aIlIUTHI 1 3alUTa BEITYCKHOH KBATH(HUKAITHOHHON pabOTHI

2.2.16 |IlpennuniaoMHast IpaKTHUKa

3. PE3YJIbTATHBI OBYYEHMUSA IO JUCIHUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMbIMH
KOMIIETEHIIUSAMHA

OIIK-1: Cnoco6eH pemiaTh 3aJa4u npogeccuoHAIbLHOI 1eATeJIbHOCTH, IPUMeHssl 3HAHUA (PYHIAMEHTAJIbHBIX HAYK,
MeTO/1bl MO/IETUPOBAHMSI, MATEMATHYECKOI0 AHAJN3a, eCTeCTBEHHOHAYYHbIE U 00IenHKeHepHbIe 3HAHUS

3HaTh:

OIIK-1-31 OcHOBHBIE IOHATHUS IMHEHHON anreOpsl

OIIK-1-32 OcHOBHBIC MMOHSTHS BEKTOPHOM areOphl

OIIK-1-33 OcHOBHBIE TOHATHS AHATUTHIECKON TeOMETPHH

YK-1: Crioco0eH ocymiecTBJIsATh NONUCK, KPUTHYECKUI aHAJIU3 M CHHTe3 HHPOPMALUH, YMeHHE AHAJTU3NPOBATH NMPOLECChl
CHCTeMBI € HCTOJIB30BAHHEM COOTBETCTBYIOIINX AHAJUTHYECKNX, BBIYHCINTEILHBIX H 9KCIEPHMEHTAJIbHBIX METO/I0B,
NPUMEHSATh CHCTEMHBIN MOAXO/ VISl pelieHs MOCTABJIEHHBIX 3a1a4

3HaTh:

VK-1-31 3HaTh pazau4HbIe MATEMaTUYECKHE CPEABI U1 PELICHHU MaTEMaTUYECKHX 3a[ay ¢ BU3yalnu3alyeil JTaHHbIX B BUZE
Pa3IMYHBIX TPadUKOB

OIIK-1: CnocobeH pemiath 3a1a4u nNpogeccuoHaIbLHOI JeATeIbHOCTH, IPUMEHssl 3HAHUSA (PyHIaMeHTAIbHbIX HAYK,
MeTOAbI MO/IeJUPOBAHNS, MATEMATHYECKOI0 AHAIN3Aa, eCTECTBEHHOHAYYHBIE U 001 eHHKEHEPHbIe 3SHAHUS

Ymerb:

OIIK-1-Y1 peraTs THITOBEIE 3a1a9¥l TMHEWHOH, BEKTOPHOI anreOpsl M aHATUTHIECKOH TeOMETPHH

OIIK-1-Y2 pemmaTs 3a1a4y IPUKIATHOTO COAEPKAHUSI METOJaMU BEKTOPHON anreOphl M aHATUTHYECKOH TeOMEeTpHH;

YK-1: Crioco0eH ocymiecTBJISATh MONCK, KPUTHYECKUI aHAJIU3 M CHHTe3 HHPOPMALHH, YMeHHEe AHAJTH3NPOBATH MPOLEcChl
CHCTeMBI € HCTOJIB30BAHHEM COOTBETCTBYIOIINX AHAJNTHYECKHX, BBIYHCINTEILHBIX H IKCIEPHMEHTAJIbHBIX METO/I0B,
NPUMEHSATh CHCTEeMHBIH MOAXO0/ ISl pelieHHs MOCTABJIEHHBIX 32124




YMmerb:

YK-1-¥1 ucnons3oBats HUGPOBEIE CPEACTBA I PEIICHUS 3a1a4

OIIK-1: CnocoGen pemats 3a1a4u NpogecCHOHAILHOM 1esITeILHOCTH, IPUMeHsIsl 3HaHUS GYHIaAMEeHTAILHBIX HAYK,
MeTO/bI MO/IETUPOBAHMS, MATEMATHYECKOT0 AHAJIN3a, eCTeCTBEHHOHAYYHBIE U 00IeNHKeHepHbIe 3HAHNS

Baagern:

OIIK-1-B1 HaBbIlkamMK peLieHus anredpanyeckiux U FeOMEeTpUIeCKuX 3a1ay

YK-1: CriocodeH ocylecTBJIATh MOMCK, KPUTHYECKH A aHAJIU3 U CMHTe3 HHGOpMaUuH, yMeHHe AaHAJTU3UPOBATH MPOIECCHI U
CHUCTEMBbI C HCITOJIB30BAHUEM COOTBETCTBYHOIIHUX AHAITUTUYCCKUX, BBIYHUCIUTECJIbHBIX U OKCIIEPUMEHTAJTBbHBIX METO/10B,
NMPUMEeHSITh CUCTEMHBIH MOAXO0/ AJs peleHusi MOCTABJIEeHHbIX 32124

Baanernb:

VYK-1-B1 HaBbIKaMu peleHus MaTeMaTHIECKAX 33124 C UCTIOIb30BaHUEM I (PPOBBIX HHCTPYMEHTOB

4. CTPYKTYPA U COJAEPKAHUE

Kon HanmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanne KM Boinoan
3aHATHSA TeM /BUJ 3aHATUSA/ / Kype HHIUKATOPBI H JJI. sieMble
KOMIeTeHun i pecypcsl padoTsl

Pazgen 1. DinemeHThI
JIMHeiliHOil ajaredpbI

1.1 Matpuubl. 1 2 OIIK-1-31 JIT.1J13.1
JerepmunanTsl /JIex/ OIIK-1-V1 2139233
1.2 Martpuusl. Onepanuu Haz 1 2 OIIK-1-31 J3.1
Mmarpuramu /IIp/ 21093
1.3 Onpenenureny 1 ux 1 2 OIIK-1-31 JI1.1J13.1
cBoiictra /Ip/ OIIK-1-V1 2132233
1.4 CaoiicTBa 1 7 OIIK-1-31 JI1.4J13.1
ompexnenutenei /Cp/ OIIK-1-Y1 31 32 33
1.5 O6partHas marpuna. Panr 1 2 OIIK-1-31 J1.1
MaTpulsl. MaTpuunbie OIIK-1-Y1 JI1.2J13.1
ypaBHenus /I1p/ 2139233
1.6 Ornpenenureny BICIINX 1 8 OIIK-1-32 JI1.1 J11.2
TIOPSIIKOB, CITOCOOBI OIIK-1-V1 010293

BBIUKCIIEHHS. Paszmnuneie
Croco0bI ONIPE/IeTICHNsT paHTa
MaTpHIIBI (METOJ
MIPUCOEANMHEHHON MaTpPHIIbI,
METO/ AIIEMEHTAPHBIX

npeobpaszoBanuii) /Cp/

1.7 CucTeMbl TUHEHHBIX 1 2 OIIK-1-31 J.1

ypaBHeHU /JIek/ OIIK-1-VY1 JI1.4712.1
2132233

1.8 Pemenne cucteM JTMHEHHBIX 1 2 OIIK-1-31 JI2.1J13.1
ypaBHeHuit (meton Kpamepa, OIIK-1-V1 213233
MaTpuuHbid Meton) /TIp/

1.9 Pemrenne cucreM mHEHHBIX 1 4 OIIK-1-31 JI2.1J13.1
ypaBHeHui (merox Kpamepa. OIIK-1-Y1 013233
MaTpuuHbIid Meton) /Cp/

1.10 | Meron I'aycca peuienust 1 2 OIIK-1-31 JI2.1J13.1
CHCTEM JIMHEWHBIX OIIK-1-Y1 213233
ypaBHenu#t /IIp/

1.11 | Merog l'aycca perenus 1 3 OIIK-1-31 J12.3
CHUCTEM JIMHEHHBIX OIIK-1-V1 213233
ypaBHeHuit /Cp/

1.12 | KonrponsHas pabora 1 2 OIIK-1-31 KM1
Nel /Tp/ OIIK-1-Y1 2132233
Pa3nen 2. Bexropuas
anreopa

2.1 OCHOBHBIE TIOHATHS. 1 2 OIIK-1-32 JI1.4J12.3
JlvHeliHas 3aBUCHMOCTD, 212233
HE3aBUCHMOCTb

BekTOpoB /Jlek/




2.2 OCHOBHBIC TIOHATHS. OI1K-1-32 JI1.4J13.1
JInHelinas 3aBUCHMOCTD, 21 32 33
HE3aBHCUMOCTh
BekTopoB /Cp/

2.3 bBasuc BexTopHOro OIIK-1-32 JI3.1
npoctpancTBa. CkansipHOe OIIK-1-V1 213233
MIPOU3BENICHIC
BeKTOpOB /JIex/

2.4 Pasnoxenune BekTopoB uepes OIIK-1-32 JIT.1J13.1
6a3uCHbIE BEKTOPHI. OIIK-1-V1 213233
Koopaunatet Bekropa /I1p/

2.5 Pasnoxxenne BekTOpoB uepes OIIK-1-32 JI1.1J12.2
0a3uCHBIC BEKTOPHI. OIIK-1-V1 010293
Koopnunars! Bexktopa /Cp/

2.6 JleficTBUs Hasl BEKTOpaMU B OIIK-1-Y2 JI1.1J12.2
KOOPAWHATHOM (hopMe. OIIK-1-B1 213233
CxkasipHO€ ITpou3BeIeHIe
BekTopoB /I1p/

2.7 JeiicTBUs HaJ BEKTOpaMu B OIIK-1-32 J12.1
KOOPJAUHATHOM (hopMe. OIIK-1-V1 213233
CkarnsipHOe IpOU3BEICHUE
BekTopoB /Cp/

2.8 BekropHoe npousBeneHue OIIK-1-32 J1.1 KMS8
BekTopoB /TIp/ OIIK-1-VY1 JI1.4J12.1

OIIK-1-Y2 2132233

2.9 BexTopHoe npousseneHue OIIK-1-32 2.2

BekTOpoB /Cp/ OIIK-1-Y1 013233
OIIK-1-Y2

2.10 CMelaHHOe IPOU3BEICHHUE OIIK-1-V1 JI1.2

BekTopoB. /IIp/ OIIK-1-Y2 JI1.3J12.2J13.
OIIK-1-Bl1 2
31 32 33
2.11 CMelaHHOe TIPOU3BEICHHUE OIIK-1-32 JI1.4J12.1J13.
BeKTOpoB /Cp/ 2
2132233
Pa3gen 3. [Ipsamasi.
IlnockocTh
3.1 [psimas Ha iockocTH /JIex/ OIIK-1-32 J1.1
OIIK-1-33 JI1.3J13.2
2132233
32 IMpsimas wa mockoctu /TIp/ OIIK-1-32 JI1.3J13.2
OIIK-1-33 31 32 33

33 [Ipsimast B mpocTpaHCTBE. OIIK-1-V1 J.1
[Tnockocts /JIex/ 2139233

34 [Ipsimast B mpocTpaHCTBeE. OIIK-1-Y1 J.1
IMnockocts /p/ OIIK-1-B1 JI1.4J12.1

31 32 33

3.5 [psimas B mpoctpanctse /I1p/ OIIK-1-Y2 J1.4

OIIK-1-B1 2132233
3.6 [psimast B mpoctpanctee /Cp/ OIIK-1-Y1 JI1.4J13.1
OIIK-1-B1 31 32 33

3.7 Konrponbnas pabora OIIK-1-V1 JI3.1 KM2
Ne2 Mlp/ OIIK-1-B1 31 32 33
Paznea 4. Jlunuu BTOpOro
nopsiaKa

4.1 Onnurc, runepbona, OIIK-1-33 JI1.1J13.1
napabomna /JIex/ 2132233

4.2 Dmurc, runepbona, OIIK-1-33 JI1.1J13.1
napa6oia /Cp/ OIIK-1-Y1 31 32 33

4.3 Ommuarce /Tp/ OIIK-1-33 J3.2 KM3

OIIK-1-Y1 2132233
4.4 Onnunc /Cp/ OIIK-1-33 VK- J3.2 KM3
1-31 31 32 33




4.5 IMapa6oma, runep6omna /IIp/ OIIK-1-33 J3.2 KM3
OIIK-1-Y1 YK 212233
-1-31
4.6 [Mapa6oma, runepoona /Cp/ OIIK-1-33 J3.2 KM3
OIIK-1-Y1 2132233
OIIK-1-Y2
Pazgen 5. IloBepxHocTn
BTOPOTO MOPsIAKA
5.1 AnreOpandeckue OIIK-1-33 JI1.2J13.1
MIOBEPXHOCTH BTOPOIO OIIK-1-Y1 2132233
nopsaka (DITUIncou], KOHyC OIIK-1-B1
BTOPOTO TIOPSI/IKA,
napaboIOHIbL,
runepOonouanl) /Jlex/
5.2 AnreGpanueckue OIIK-1-33 KM4
MTOBEPXHOCTH BTOPOTO OIIK-1-V1 213233
nopsiika (IIHIMHIPUIECKIE OIIK-1-B1
noBepxHocTH) /JIek/
53 Anrebpanyeckue OIIK-1-33 JIT.1J12.2J13. KM4
MMOBEPXHOCTH BTOPOTO OIIK-1-V1 1
nopsiaka /Cp/ OIIK-1-B1 YK-| 312233
1-31
5.4 DIIAICOU, KOHHYECKHE VK-1-31 VK-1- J12.1 KM4
MMOBEPXHOCTH, NMapaboIOUIbI. Y1 YK-1-Bl1 JI2.4J13.1
I'unep6otonisl, JI3.2
OWIMHAPHYECKHIE D132 33
noBepxHocTH /TTp/
5.5 DIUTUIICON]T, KOHMYECKHE YK-1-31 YK-1- JI2.1 KM4
MTOBEPXHOCTH, TApaOOJIOHTBI. Y1 VK-1-Bl J12.4J13.1
I'unep6omonmesl, J3.2
LHWIMHAPHYECKHIE D1 D22 33
noBepxHocTH /Cp/
5. ®OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KoutpoabHble MeponpusiTis (KOHTPOJIbHAasA padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.IT), BONPOCHI AJs
CaMOCTOSITeJIbHOI MOATOTOBKHU
Kon KonTponsHoe gioff;fsdme B
KM MepOTpUATHE I P OINPOCHI JJIs1 TOATOTOBKH
KOMITETCHIIU I
KM1 Konrponbnas YK-1-31 1. Marpu1pl, onepanuy Hax HUIMU
pabora Ne 1 2. Omnpenenureny, UX CBOHCTBA
3. O0OparHas MaTpuIia, MATPUIHBIC YPABHEHUS, PAHT MATPHUIIBI
4. Pemenue cuCTEM JITHHEHHBIX ypaBHEHHH
KM2 KonTponbHas VK-1-31;0IIK-1-31 | 1. BekTopsl, onepaiiuy HaJ HUMH, 6a31C BEKTOPHOTO POCTPAHCTBA,
pabota Ne2 KOOpJIMHATHI BEKTOpa
2. CkansipHO€, BEKTOPHOE, CMEIIIAaHHOE TIPOU3BEIICHHS BEKTOPOB, UX
TEeOMEeTPHUECKUH 1 (PU3NIECKUH CMBICI
3. [IpsiMast 1 TIOCKOCTH B POCTPAHCTBE
KM3 PI'P Nel OIIK-1-31;0TIIK-1- 1. Dnnuric
32;0I1K-1-33 2. l'nnepbomna
3. [Mapaboima
4. Knaccugukanus KpuBBIX BTOPOTO HOPSIIKa
KM4 PT'P No2 VYK-1-31;0I1K-1- IToBepXHOCTH BTOPOTO MOPSIIKA
31;0I1K-1-32;0I1K-
1-33
KMS5 Teopernueckuii VK-1-31;0IIK-1-31 |1. Onpenenutenu 2 U TPETbEro MNOPSIKOB
OIpoc MO TeMe 2. CpoiicTBa onpenenureneit
"Onpenenurenu" 3. Beluucnenue onpeaenuTeneit mopsaka 6ompiie,9eM 3
KM6 Teopernueckuit OIIK-1-31 1. [TonsiTHe MaTpPULIBI
onpoc "Marpursr" 2. JleiicTBUS HaJ MaTpUIIAMU
3. Panr matpuisl
4. PemieHue MaTpUYHBIX YpaBHEHUH
5. MartpuJHbIe ypaBHEHHUS




KM7 Teopernueckuii OIIK-1-31 . CucreMsl TMHEHHBIX YpaBHEHUI
onpoc "Cucremsl . Merona Kpamepa pelienus cucrem

JIMHEHHBIX . Meron I'aycca

KMS8 Teopernueckuii OIIK-1-32;0I1K-1-
onpoc "Bekropsr" 33

. JIunelinas 3aBUCUMOCTb U HE3aBUCUMOCTb BEKTOPOB
. CxasipHO€E MPOU3BEICHUE BEKTOPOB
. BexTopHO€ npon3BeieHre BEKTOPOB

4. CMel1aHHOE NIPOU3BEICHUE BEKTOPOB

1
2
3
ypaBHEeHUI" 4. MaTpuuHblii METOJ pELLIEHUs CUCTEM
1
2
3

5.2. Ilepeyensb padoT, BLINOJIHAEMBIX 110 JUCHMILINHE (Moay10, npakTuke, HUP) - 3cce, pedpepaThl, npakTHUECKUE H
pacueTHo-rpaduyeckne paéoThl, KYPCOBbIe Pa00ThI, IPOEKTHI U 1P.

OTCYTCTBYIOT

5.3. OueHovHbIe MaTepHaJibl, UCNTOJb3YyEMbI€ IJISl IK3aMEHaA (onncaﬂne 6I/IJ19TOB, TECTOB U T.Il.)

MUHHUCTEPCTBO HAYKU U BBICIHET'O OBPASOBAHI S POCCUMCKOUW ®EJEPALINI

OENEPAJIBHOI'O TOCYAAPCTBEHHOI'O ABTOHOMHOI'O OBPA3OBATEJIBHOI'O YUPEXJEHIM S BBICILIET'O
OBPA3OBAHU

«HanumonaneHbIN Mccae0BaTeNbCKUI TexHOTornYeckuid yausepcuter «MUCHCy

HoBoTpowutikuii usmman

(H® HUTY «MUCHUC»)

Kacgenpa MaTtemaTHKu 1 eCTECTBO3HAHHS

3K3AMEHAL[I/IOHHBII71 BUJIET NeO

JucnuiuiiHa:  AHaIUTHYECKas TeOMETPHUs M BEKTOpHAs anredpa
Hanpasnenue: 22.03.02 Meranmyprust

®dopma 00yueHUS: OYHAS

®dopma IpoBENEHUS: TUCbMEHHAS

1. Chopmynupyiite onpeneicHHe MUHOPa U aJIreOPanvecKoro JOMOIHCHUS IEMEHTA.

2. Yxaxure GpopMyy OTBICKaHHS BEKTOPHOTO IIPOU3BEIICHUS BEKTOPOB, €CIIH BEKTOPHI 3a1aHBI KOOPIUHATAMH, YKAKUTE
TEOMETPHUYECKUI CMBICT BEKTOPHOTO ITPOM3BEACHHS.

3. Jana tpeyronsHas nupamuaa ABCD, Haiinure mnomans ocaoBanus ABC u yron mexnay pebpamu AD u AC, ecnu KOOpAUHATHI
touek cnenyromue: A(-1,0,3); B(4,2,-2); C(1,-1,4); D(-2,3,-5).

4. CocTaBbTe ypaBHEHHE TUIOCKOCTH, TIpoxosaieii yepe3 Touky A(-1,0,3) u mapamnensro Bekropam BC u BK, ecimm B(-4,1,-2); C(-
1,1,4); K(2,-1,5).

5. Ompeznenurte TUI KPUBOM, TIOCTPOUTE €€:

6. Haiigure perienre cUCTEMBI JIMHEHHBIX YPaBHEHHIA:

CocraBuit: CT. ipenojasarens kapenpsl MuE T.I1. ®unoHeHko

(moamuch)

3aB. kapenpoit MuE A.B. I1IBaneBa

(nmoamuce)

« » 2024 T.

5.4. MeTroauka OLleHKH OCBOCHHUS JUCHMILINHBI (MoayJs, npaktuku. HAP)

6. YHEBHO-METOAWYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas aureparypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTENU

3arnaBue

Bubanoreka

M3narenscTBO, roa, 3. anpec

JI1.1 |B.C. llIunaues Kypc BbIcmIei MaTeMaTHKU: Mockga, u3a-so "IIpocnext", 2004 T,
KypcC JIeKIMH
JI1.2 | Tlon penakmueit FO.M. | COopHHK 3aaa4 TIO Mockaa, Jloroc, 2005 .,
CmupHOBa AHAIMTUYECKONW T€OMETPUU U
JMHEHHOHN anrebpe: cOOpHHUK
3a71a4
JI1.3 | Peuensenrs: A.H. [TpakTuky™m u CII6: UznarenscTBo "Jlans" , 2013,

3y6kos, JL.T.
Kysnenosa, B.A.
Kapaces, A.b. bynak

WHJUBHIyalbHBIE 3aaHUS IO
BEKTOPHOI1 anredpe u
aHAJIMTUYECKOU T€OMETPHHU:
[IpakTukym




ABTOpBI, COCTaBUTEIH

3arnaBue

Bubmmnorexa M3parenscTBO, roa, 3i1. anpec

JI1.4 | 3y6kos B.I"., Kypc maTematuku st CII6: N3natensctBo "Jlans", 2013,
JIaxoBckuii B.A., TEXHUYECKUX BBICIINX
Maprtsinenko A, y4eOHBIX 3aBe/ICHAI
Mumnocues B.b.
6.1.2. JlonoTHUTeILHAS JIMTepaTypa
ABTOPBI, COCTaBUTEITH 3ariaBue bubnmorexa W3maTenscTBO, TOA, 371. ampec
JI2.1 |Tlon penaxiueit A.B. JluneliHas anrebpa ¥ OCHOBBI Mockga, "Hayka", 1981,
Edumosa, b.I1. MaTEMAaTHYECKOTO aHAJIN3a!
JemugoBuua COopHHUK 3a1a4 IO MaTeMaTuKe
JUTSL BTY30B
JI2.2 | B.C. llumaueB 3aJJagyHHK T10 BBICIICH MockBa, "Breicmas mkoma", 2001,
MaTeMartuke: 3aJayHuK 10
BBICILIEH MaTeMaTHKe
JI2.3 | B.Il. Munopckuit COopHHUK 33124 IO BBICILIEH Mocksa, u3a-Bo "Hayka", 1964 r.,
MaTtemaTuke: COOpHUK 3aau
JI2.4 | J1.B. Bexnemuren Kypc ananutuueckoit Mockga, "Hayka", 1976,
TE€OMETPUH U JINHEHHON
anreOpel: Kype JISKIUiA
6.1.3. MeTtoanueckue pa3padoTKu
ABTOpBI, COCTaBUTEITH 3araBue bubnnorexa W3maTenscTBO, TOA, 371. ampec
JI3.1 | T.Il. ®unonenko, A.B. | AHanmuTHUECKasi TEOMETPUS U Opck: UznarensctBo OI'TH, 2011,
[IIBanésa anrebpa: Kype JIeKIni http://elibrary.misis.ru
JI3.2 | AB. llIBanéna, T.II. AHanuTHYECKasi TEOMETPHS: Opck, U3a-8o OI'TU, 2007,
DUIOHEHKO Y4eOHO-METOANYECKOE http://elibrary.misis.ru
nocobne
6.2. Ilepeuenn pecypcoB HH(OPMALMOHHO-Te1eKOMMYHUKALMOHHOM ceTu «UHTEepHeT»
51 OdurmaneHsrit caiit HoBotpontmxkoro dmmana HUTY | www.nfmisis.ru
"MHUCuC"
32 | Onexrponnas 6ubaunoreka HUTY "MUCuC" http://elibrary.misis.ru
33 | YHuBepcuteTckas OMONMOTEKa OHNAH http://bibliclub.ru
6.3 Ilepeuenb MpPOrpaMMHOro odecnevyeHust
I1.1 |Mathcad 14.0 University Classroom Perpetual
I1.2 | Microsoft Office 2007 Russian Academic OPEN No Level
1.3 Microsoft Teams
1.4 |Zoom
I1.5 |bpay3ep Opera
I1.6 | Bbpay3ep Yandex
6.4. Ilepeuenb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPOo(deccHOHATBHBIX 0a3 JaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECITIEYEHHUE
Ayn. | Haznauenue OcuHarenne

114 VYueOHas  aymuropust i1 3aHATHH | KoMmuekt ydaeOHOH Mebenn Ha 56 MecT s 0Oydaromuxcs,
JIEKITMOHHOTO THTIA, MpaKkTUYeCKuX | |  cTalMoHAapHBIA KOMIBIOTEp Ui TperojaBaTels ¢
3aHATHN BBIXOJOM B HMHTEpPHET, INPOEKTOp, OJKpaH HACTEHHBIH,

KOMMYTATOp, JOCKa ayIuTOpHas MeJoBas, BeO Kamepa
Logitech, mumensmonnsle mporpammel MS Office, MS
Teams, antuBupyc Dr.Web.

121 VYuebnas  aymuropmst  uid  3aHATHH | KoMmiekt ydaeOHo#H Mebenn Ha 56 MecT s oOydaromuxcs,
JIEKITHOHHOTO THMA, MPaKTUYeCKUX | | cTalMOHAapHBIM KOMIBIOTED IJISl Mpenojasarelns (BBIXOI B
3aHATUI HHTEPHET), MPOCKTOP, SKPaH HACTECHHBIHA, KOJOHKH, JOCKa

aynuTopHas MemnoBas, BeO kamepa Logitech, nuieH3nOHHBIE
nporpammel MS Office, MS Teams, antusupyc Dr.Web.




133

VYuebHass  aymuTopHs
JIEKLHIOHHOTO THMA,
3aHATUI

JUTSt 3aHATHH
MPaKTUYECKUX

KomrurekT yueOHOM MeOenu Ha 56 MecT Il o0ydaromuxcs,
1 crauuoHapHBIM KOMIBIOTEp JUId IpENoAaBaTels C
BBIXOJIOM B MHTEPHET, IPOEKTOpP, SKpaH HACTEHHBIH, J0CKa
ayoutopHass MenoBas, BeO kamepa Logitech, konoHkwH,
nuneH3noHHsle  mporpamMmel - MS  Office, MS  Teams,
anTuBHupyc Dr.Web.

134

VYuebHass  aymuTopHs
JICKIIMOHHOTO THIIA,
3aHITUI

JUTSt 3aHATHH
MPaKTUIECKUX

KommrekT yueOHOM Mebenn Ha 40 MecT Ut oOydarommxcs,
1 crauumoHapHBI KOMIBIOTEp [UIsl IpenojaBaTens C
BBIXOJIOM B WHTEPHET, NPOCKTOpP, SKpaH Ha LITaTHBE, JOCKa
aymuTtopHas MenoBas, BeO kamepa Logitech, xoxonkw,
nuieHsnonHele  mporpammel MS  Office, MS  Teams,
anTuBupyc Dr.Web.

134

VYuebHass  ayauTopHs
JIEKIIUOHHOTO THIA,
3aHATUI

IS 3aHATHH
MIPAKTUYECKUX

Kommekt yue6no# Mebenu Ha 40 MecT Ut oOydarommxcs,
1 cranvoHapHbIH KOMIIBIOTEp JUIsl IIpernojaBaTels C
BBIXOJIOM B MHTEPHET, IIPOEKTOpP, SKpaH Ha IITaTHBE, JOCKa
aymuTtopHas MenoBas, BeO kamepa Logitech, xononkw,
muneH3uonHele  mporpammbl - MS  Office, MS  Teams,
antuBupyc Dr.Web.

136

VYueOHass  ayIuTOpHs
JIEKLIUOHHOTO TUIIA,
3aHATUI

IS 3aHATHN
MPaKTHYECKUX

Kommnekr  yueOnoit mebenm Ha 24  Mecta  ais
0o0y4JaroNMxcsi, IOCKa ayauTOpHas MeJoBas, HOYTOYK,
WHTCpAKTHBHAS ~ JKK-TIAaHeNb, BeO  Kamepa,  CTOMKa
MoOwnbHas, 2 mwrT., TeneBu3zop LED, mtaTuB HamoJbHBIH.
muueH3uonHsle nporpammbl MS  Office, MS  Teams,
antuBupyc Dr.Web, windows 10, anapow.

138

VYuebHass  ayaAuTOpHs
JIEKIIMOHHOTO THIIA,
3aHSATHI

IS 3aHATHN
MPaKTHYECKUX

Kommnekr  yueOnoit mebenm Ha 32 Mecra 1
oOydaromuxcs, |  CTanMOHApHBIA  KOMIBIOTEp UL
MPEToIaBaTeNss ¢ BHIXOJOM B HWHTEPHET, MPOEKTOpP, dKpaH
HACTCHHBIN, JIOCKAa ayauTOpHas MejoBas, BeO Kamepa,
KOJIOHKH, JIMICH3WOHHBIe Tporpammbl MS  Office, MS
Teams, antuBupyc Dr.Web.

142

VYuebHass  ayaAuTOpHs
JIEKITUOHHOT'O THIIA,
3aHSATUI

TSt 3aHATUI
MPaKTHYECKUX

KommekT  yueOHoW  mebenm Ha 32 Mecta 1A
00yJaromuxcs, 10CKa ayAUTOPHAS MEIIOBasl.

8. METOAUWYECKHE YKA3ZAHUA VIS OBYYAIOIIUXCA

[Ipuctymnast kK U3y4eHUIO TUCHUIUIMHBI AHAIUTHYECKas TeOMETpuUs U anredpa, HEOOXOAUMO B MEPBYIO OYepedb O3HAKOMUTECS C
coziep>)kaHueM paboyelt TporpaMMbl AUCLUILINHEL
IMTpu n3ydeHnn 1 IpopadOTKE TEOPETHUESCKOTO MaTepHata HEOOXOJIMO:
- TOBTOPHTH JIEKIIMOHHBIH MaTepHaII M JOTIOJHUTE €T0 C YIeTOM PEKOMEHIOBAHHOM M0 TaHHOW TeMe JINTEePaTypHl;

- IIPU CaMOCTOSITEIbHOM U3y4EHUH TEOPETUUeCcKOil TeMBI CIeNIaTh KOHCIIEKT, HCIONb3ysd PEKOMEHI0BAHHBIE B UCTOUHUKH

UHPOPMAITUH.

- OTBETHTH Ha BOIIPOCKI, TIPEICTABIICHHBIC B ()OH/IE OIIEHOYHBIX CPEJICTB.
UYrto065!I MOATOTOBKA OBIIA YCTICITHOM, HEOOXOMMO OCYIIECTBIISATH AETaIbHBINH pa300p THIIOBBIX IPHMEPOB, BEIITOIHAS BCE
BBIUUCIICHHS Ha Oymare U peluTh Kak MOKHO OoJibliee KoauyecTBo 3afad. [Ipu perenun 3agad HeoOXoauMo 000CHOBATh KaX b1
3Tal pelIeHHs 3a/1a9H, UCXOAS U3 TEOPETHIECKHX MOJIOKEHHH Kypca. Eciti 3aa4a mMeeT HeCKOIBKO CIIOCOOO0B PEIICHHs, TO HY)KHO
0TOOpaTh CaMblil ONITUMAIBHEIN 13 HUX. ClieayeT MoApoOHO 3amucaTh X0 BallluX pacCcykIeHui. [Ipu 3ToM pexoMeHIyeTcs
OTJENSATh BCIIOMOTaTebHbIE BEIYMCICHUS! OT OCHOBHBIX. I 'padnueckue puCyHKH MOXKHO aKKYpaTHO BBIIIOJIHATE OT PYKH, B
COOTBETCTBUHU C JaHHBIMU YCJIOBUSA 3afaul. [loaydeHHbI 0TBET HYKHO IPOBEPUTH CIIOCOOAMU, BHITEKAIOIINMU U3 CYILIECTBA
3aJja4M, WM CPAaBHATH C OTBETOM, YKa3aHHOM B COOpHUKe 3aaad. [Tociie mpopaOOTKH THITOBBIX 3a1ad, BHITIOJIHEHHBIX HA
HNPaKTHYIECKUX 3aHATHAX U CAMOCTOSTEIBHO IPHUCTYIIANTE K BBITOJHEHHUIO PEIICHNUS 3a]a4 U3 pacueTHO-rpadIeckux pador.
ConeprxaHue pac4eTHO-rpaduuecKix padoT MPEAIoKeHO B (POH/IE OLICHOYHBIX CPEICTB.

3aBepIIaroNiM 3TalloM U3ydeHHs YIeOHOTO Kypca « AHATMTHYECKast TeOMETpHs U anredpa» sBiseTcs caada 9K3amMeHa B |
ceMecTpe. YCIIeNHOE BHIIOIHEHHE KOHTPOJIBHBIX MICEMEHHBIX ayJJUTOPHBIX Pa00T U pacdeTHO-rpapuIecKux padoT JaroT
o0yyaromieMycsi BO3MOKHOCTh YCIIEITHO CIPaBUTHCS C 9K3aMEHALMOHHON paboTOH.

OcBocHHUE TUCHUIUTHHEI IPEIIIONaraeT Kak MpoBeACHHE TPaJHIHOHHBIX ayAUTOPHBIX 3aHATHI, TaK U padOTY B JIEKTPOHHOM
nHpopManmoHHO-00pa3oBaTensHol cpene HUTY «MUCHCy (QUOC).
[IpenmMymiecTBEHHO AT CHHXPOHHOTO B3aMMOCHCTBUS MEXIY YIaCTHIKaMHU 00pa30BaTeIbHOTO MPOIIECCa IOCPEICTBOM CETH
«UuTepuer» ucnonbiyercs Microsoft Teams (MS Teams). UToOBI OMHOIICHHO HCIIOIB30BaTh €r0 BO3MOYKHOCTH HY)KHO
YCTaHOBUTH Mpriioxkenue MS Teams Ha mepcoOHATbHBIN KoMIbIoTep U TenedoH. CTapocTaMm HYKHO co3ath rpymmny B MS Teams.
VY4acrue B rpymne no3BoJser:

- CJIyHIaTh JICKIINU;

- pa6OTaTI> Ha MPAKTUYCCKUX 3aHATUAX,
- OBITH Ha CBSI3U C npernoaaBaTeyicM, 3ajiaBasi €MY BOIIPOCHI UJIKM OTBEYAsA Ha €ro BOIIPOCHI B 06IJ_ICM HaTe rpynisl B pa60qee BpEMs C

9.00 mo 17.00;

- OCYILECTBIISITH COBMECTHYIO pabOTy Haa JOKyMeHTaMH (BKJaaka "®daiisr").
ITpu nmpoBeneHNH 3aHATHIA B TUCTAHIIMOHHOM CHHXPOHHOM (hopMaTe HY)KHO BCETja padoTaTh ¢ BKIIFOYCHHONW KaMepOu.




HckmodeHne — eclii peroAaBaTellb MOIPOCUT OTKITIIOUUTh KaMephl U MUKPO(OHEI B cBsA3U ¢ OonbInMu noMexamu. Ha aBatapkax
JIOJKHBI OBITh HCKITFOUMTEIBHO JIeTI0BbIe (oTo.

ITpu npoBeneHny JEKIMOHHO-NIPAKTUYECKUX 3aHATUI BEJETCS 3alUCh. DTO JAeT BO3MOKHOCTh IPOCMOTPA 3aHATHSA B ClIydae
HEBO3MOXKHOCTH NPHUCYTCTBHS Ha HEM WM IIPH HEOOXOIMMOCTH BHOBb OOPATHTCS K MaTEpHay U 3aHOBO €ro IPOCMOTPETS.




