HokymerT Mg P ReTH PTG ARV 1 BBICILIETO OBPA3OBAHUS POCCUICKOI ®EIEPALIUN

NHdopmaums 0 BAaAenbLe:

®K1O: Kotosa Jlapnca AHatonbeBHa
[HomkHocTb: OupekTop Gpunmana
Nara nonnncanms: 18 @EfiepalrBiDe rocyrapcreeHHOe AaBTOHOMHOE 00pa3oBaTe/ibHOE YUpesKIeHue

YHMKaNbHbIA NPOrPaMMHbIi KNHoY: BBICIIEr0 00pa30BaAHMS
1073Offe6b1EdOéﬁﬁﬁ%ﬁdfﬁioﬁi%Sﬁ(kA@}lenowaTeHLCKuﬁ TexHosiornyeckuii ynusepcurer «KMUCHUC»

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 2/6
Bup 3anarui 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
B ToM uucne cam.
paborta B pamxax ©OC
Yacel Ha KOHTPOIIb 27 127 |27 |27
HUrtoro 144 | 144 | 144 | 144




IIporpammy cocraBum(u):

K.n.H, 3as. kaghedpoil, Illsanesa Anna Buxmoposua

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_24 Meramnyprus [TpOMJ .plx.plx O6paboTka meTamios
JlaBJIEHHEM, YTBepkIeHHOTO YueHbIM coBeToM PI'AOY BO HUTY "MUCuC" B cocrase coorBerctBytoieii OITOIT BO
30.11.2023, npotokos Ne 49

VrBepxnena B coctase OIIOII BO:

Hanpasnenue noarorosku 22.03.02 Metammyprus , O6paboTka METaIOB JaBICHUEM, YTBEP:KAEHHOH YueHsIM coBeToM OT'AOY
BO HUTY "MUCuC" 30.11.2023, npotokos Ne 49

Pabouas mporpamma ogoOpeHa Ha 3aceIaHuH

Kadenpa matemaTuku u ecrecrsosHanust (HoBorpounxuii puianai)

IIpotokon ot 12.03.2025 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

1.3 |3agauu:

1.4]- Pa3sBUTHEC JIOTUYECCKOT'O U AJITOPUTMHUYIECCKOT'O MBIIIIJICHUSA

1.5](- OBJIaICHUC OCHOBHBIMU MCTOJAMHU UCCICAOBAHNA W PCHICHHUA MAaTECMATUYCCKUX 3a1a4;

1.6 - BLIpa6OTKa YMEHHA CaMOCTOATECIIBHO pCIIaTh U ITPOBOANTH MaTeMaTUYeCKUH aHaIu3 MPUKIAJHBIX 3aga4

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM ITPOTPAMMBI

bnok OII: b1.b

2.1 TpebGoBanus K HpeHBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.2 JducuunianHbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCHHUIJIMHBI (MOIYJIs1) HEOOX0UMO KaK
npeanIecTByoOIIee:

2.2.1 Dusnka

2.2.2 | MexaHuKa )KHUIKOCTH U rasa

2.2.3 |IIpuknamHas MexaHUKa

2.2.4 | ®uznyeckast XUMHS

2.2.5 |DnexTpoTexHHKa

2.2.6 | Hderanu MamuH

2.2.7 | Teopust BepoATHOCTEW U MaTeMaTH4eCKas CTaTUCTUKA

2.2.8 | Temnorexuuka

2.2.9 | Marepuanosenenue

2.2.10 |IlnanupoBaHHE HKCIIEPUMEHTA

2.2.11 |KypcoBas HaygHO-HCCIIEOBaTENIBCKas paboTa (dacTh 1)

2.2.12 | IIpon3BoacCTBEHHAs IPAKTHKA

2.2.13 | KypcoBas HaydHO-HCCIIeI0BaTENbCKas paboTa (JacTh 2)

2.2.14 | KypcoBas HaydHO-HCCIIEI0BATENbCKas paboTa (JacThb 3)

2.2.15 |IloaroToBka K HpoOLEIype 3aIIUTHI U 3alUTa BBITYCKHOH KBATU(PHKAIMOHHON pabOThI

2.2.16 |IlpenauriioMHas IpaKTHKA

3. PE3YJIBTATBI OBYYEHMUSA 110 JUCIHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbIMU
KOMIIETEHIIUSIMU

YK-1: Crioco6eH ocylecTBIATh NOUCK, KPUTHYECKHI AaHAJIN3 U CMHTe3 HHOpManuy, yMeHHe AaHAJIM3UPOBATh NIPoLecchl U
CHCTEMBI ¢ HCNOJIb30BAHHEM COOTBETCTBYIOIMX AHAJIMTHYECKUX, BLIYHCIUTEIbHBIX U IKCIIEPHMEHTAJIbHBIX METO/10B,
NPHMEHSITh CHCTEMHBIIi TOAX0/ IJIsI pellieHHsI MOCTABJIEHHBIX 32124

3HaTh:

VYK-1-31 3HaTh paznuyHble MAaTEMAaTHYECKHE CPEIbI IS PELICHHsI MAaTEMAaTHYECKUX 3a/1a4 C BU3YyaJu3alneil JaHHbIX B BUIE
Pa3IUYHbIX TpauKOB

OIIK-1: CnocoGen pemiats 3a1a4u NpogecCHOHATLHOM 1esITeILHOCTH, IPUMeHsIsl 3HAHUS GYHIaAMEHTAILHBIX HAYK,
MeTO/1bI MO/ICTUPOBAHMSI, MATEMATHYECKOI0 AHAJIN3a, eCTeCTBEHHOHAYYHBIE H 00IeHHKeHepHbIe 3HAHNS

3HaTh:

OIIK-1-31 OcHOBHBIC IOHATHUS JTHHEHHOW anreOphl

OIIK-1-32 OcHOBHBIE TOHATHS BEKTOPHOH anreOphl

OIIK-1-33 OcHOBHBIE IOHATHS AHATUTHIECKON TeOMETPHH

YK-1: Cnocoden OCYIIECTBJIATH NOUCK, Kpl/lTI/l‘IECKl/Iﬁ AHAJU3 U CUHTE3 PIH(I)OpMa].II/lI(I, YMeHHue aHAJIM3UPOBaTh NMPOUECChHI U
CHUCTEMBI ¢ HCMTOJIB30BAHUEM COOTBETCTBYIOIIIUX AHATUTUYCCKUX, BBIYHCIUTECJIbHBIX U OKCIIEPUMEHTAJIBbHBIX METO/10B,
NPUMEHATH CHCTEMHBIH MOAXO0I AJIs peuieHus NoCTaBJICHHbIX 3a1a4

YMmerb:

VK-1-Y1 ucnone3oBath MUPPOBBIE CPEACTBA AT PEIICHHS 3a1a4

OIIK-1: CnocodeH pemiath 3a1a4u NpogeccuoHaIbLHOI JeATeIbHOCTH, IPUMEHssl 3HAHUA (PyHIaMeHTAaIbHBIX HAYK,
MeTOAbI MO/ICJUPOBAHNS, MATEMATHYECKOI0 AHAN3A, eCTECTBEHHOHAYYHbIE U 001 eHHKEHEPHbIe 3SHAHUS




YMmerb:

OIIK-1-Y1 permaTs THIIOBBIE 3ajaull TMHEWHOH, BEKTOPHOI! anreOpsl U aHAIUTHIECKON TeoMeTpHH

OIIK-1-Y?2 pemaTh 3a1a41 IPUKIATHOTO COACPIKAHUS METOIaMU BEKTOPHOW anreOphbl M aHAJTNTHYECKOH TeOMETPHH;

YK-1: CriocodeH ocylecTBJISITh NOUCK, KPUTHYECKHI AaHAIN3 U cMHTe3 HHGopManu, yMeHHe aHAJIM3UPOBATh NIpouecchl U
CHCTEMBI ¢ HCNOJIb30BAHHEM COOTBETCTBYIOIMX AHAJIMTHYECKUX, BBIYHCIUTEIbHBIX U IKCIIEPHMEHTAJbHBIX METO/10B,
NPHMEHSITh CHCTEMHBIIi TOIX0/X /IJIsI pellieHNsI MOCTABJIEHHBIX 32124

Baaaerb:

VYK-1-B1 HaBbIKaMu pelieHus MaTeMaTHIECKUX 33124 C UCIIOIb30BaHUEM I (PPOBBIX HHCTPYMEHTOB

OIIK-1: Cnoco6eH pemaTh 3aga4u npogeccuoHAIbLHOI 1eATeIbHOCTH, IPUMeHssl 3HAHUA (PYHIAMEHTAJIbHBIX HAYK,
MeTO/1bl MO/IETUPOBAHMS, MATEMATHYECKOI0 AHAJN3Aa, eCTeCTBEHHOHAYYHBIE U 00IeNHKeHepHbIe 3HAHHS

Baangern:

OIIK-1-B1 HaBbIlkamMH penieHus anredpandeckiux U TeOMEeTPUIeCKuX 3a1ad

4. CTPYKTYPA U COJEP)KAHUE

Kon Haumenopanue pasnenos u | Cemectp | YUacos | @opmupyemsble | JIuteparypa | IlpumedaHue KM Boinosan
3aHATHA TeM /BUJ 3aHATHS/ / Kypc HHIUKATOPBI H 3. sieMble
KOMIIeTeH it pecypcbl padoThI

Pa3nen 1. Di1eMeHTBI
JIMHeliHOil aJaredpbI

1.1 Martpuus!. 1 2 OIIK-1-31 JI1.1J13.1
JerepmuHanTs! /Jlex/ OIIK-1-Y1 0132 33
1.2 Marpuupl. Onepanuu Haf 1 2 OIIK-1-31 JI3.1
Mmatpuriamu /TIp/ 2133
1.3 Ornpenenureny u ux 1 2 OIIK-1-31 JI1.1J13.1
cBoticta /IIp/ OIIK-1-Y1 31 32 33
1.4 CBoiicTBa 1 7 OIIK-1-31 JI1.4J13.1
onpenenuteneii /Cp/ OIIK-1-Y1 2132233
1.5 Ob6partnas marpuua. Panr 1 2 OIIK-1-31 J1.1
MaTpuibl. MaTpuuHbIe OIIK-1-V1 JI1.2J13.1
ypasuerus /I1p/ 010293
1.6 Ornpenenureny BhICIINX 1 8 OIIK-1-32 JIT.1J11.2
MOPSIAKOB, CITOCOOBI OIIK-1-Y1 D1 932 33

BBIYMCIIECHMS. Pasmiunble
CIIOCOOBI OIPEIETICHNS PaHTa
MaTpHUIB! (METO
HPHCOEIMHCHHOH MaTPHIIbI,
METO/I 3JIEMEHTapHBIX

npeobpasoBanmnit) /Cp/

1.7 CucteMbl TUHEHHBIX 1 2 OIIK-1-31 JI1.1

ypaBHeHuit /JIex/ OIIK-1-Y1 JI1.4J12.1
212233

1.8 Pemenne cucrem nMHEHHBIX 1 2 OIIK-1-31 JI2.1J13.1
ypaBHeHHU# (MeTox Kpamepa, OIIK-1-V1 010293
MaTpuuHbid Mmeton) /TIp/

1.9 Pemienne cucrem auHEHHBIX 1 4 OIIK-1-31 JI2.1J13.1
ypaBHeHuit (meton Kpamepa. OIIK-1-V1 213233
MaTpuuHbIid Meron) /Cp/

1.10 |Meron I'aycca pemienus 1 2 OIIK-1-31 JI2.1J13.1
CUCTEM JIMHEHHBIX OIIK-1-Y1 212233
ypaBuenuit /TIp/

1.11 | Meron I'aycca pemienus 1 3 OIIK-1-31 23
CHCTEM JIMHEWHBIX OIIK-1-Y1 212233
ypaBHenuit /Cp/

1.12 | KontponwHas paborta 1 2 OIIK-1-31 KMI
Nel Mlp/ OIIK-1-Y1 212233

Pa3gen 2. Bexropuas
ajaredpa




2.1 OCHOBHBIC TIOHATHS. OI1K-1-32 JI1.4J12.3
JInHelinas 3aBUCHMOCTD, 21 32 33
HE3aBHCUMOCTh
BekTOpOB /Jlek/

2.2 OCHOBHBIC TIOHATHS. OIIK-1-32 JI1.4J13.1
JInHelinas 3aBUCHMOCTD, D1 52 33
HE3aBHCUMOCTh
BekTopoB /Cp/

2.3 Basuc BexTopHoro OIIK-1-32 JI3.1
npoctpancTBa. CkalsipHOe OIIK-1-V1 213233
MIPOU3BE/ICHNE
BekTOpOB /JIek/

2.4 PasnoxxeHnune BekTopoB uepes OIIK-1-32 JIT.1J13.1
6a3uCHbIE BEKTOPEI. OIIK-1-Y1 212233
Koopaunatet Bekropa /I1p/

2.5 Pasnoxxenne BeKTOpoB uepes OIIK-1-32 JI1.1J12.2
0a3MCHBIC BEKTOPEI. OIIK-1-Y1 212233
Koopaunatsr Bexropa /Cp/

2.6 JeiicTBUs HaJ BEKTOpaMu B OIIK-1-Y2 JI1.1J12.2
KOOPJAUHATHOM (hopMe. OIIK-1-B1 213233
CkarnsipHOe IpOU3BEICHUE
BekTopoB /TIp/

2.7 JeiicTBUs HaJ BEKTOpaMu B OI1K-1-32 JI2.1
KOOPJAHWHATHOM (opMme. OIIK-1-V1 213233
CkalsipHOE IPOU3BEICHNE
BekTopoB /Cp/

2.8 BexTopHoe npousseneHue OIIK-1-32 J1.1 KM6
BekTopoB /TIp/ OIIK-1-Y1 JI1.4712.1

OIIK-1-Y2 2139233

2.9 BexTopHoe npousseneHue OIIK-1-32 J12.2

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

2.10 CMelaHHOe TIPOU3BEICHHUE OIIK-1-V1 JI1.2

BekTopoB. /TIp/ OIIK-1-Y2 JI1.3J12.2J13.
OIIK-1-B1 2
31 32 33
2.11 CMelaHHOe TIPOU3BEICHHUE OIIK-1-32 JI1.4J12.1J13.
BekTopoB /Cp/ 2
2132233
Pasnea 3. Ilpsimas.
IlnockocTh
3.1 Ipsimas Ha tuiockocTH /JIex/ OIIK-1-32 J1.1
OIIK-1-33 JI1.3J13.2
2132233
32 [psmas wa mockoctu /ITp/ OIIK-1-32 JI1.3J13.2
OIIK-1-33 31 32 33

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

34 [Ipsimas B mpocTpaHCTBeE. OIIK-1-Y1 JI1.1
[Tnockocts /Tlp/ OIIK-1-B1 JI1.4J12.1

31 32 33

3.5 Ipsimas B mpocTpanctse /I1p/ OIIK-1-Y2 J1.4

OIIK-1-B1 2139233
3.6 [psimast B mpoctpanctee /Cp/ OIIK-1-VY1 JI1.4713.1
OIIK-1-B1 2132233

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

4.1 Onmurc, runepbona, OIIK-1-33 JI1.1J13.1
napabomna /JIex/ 212233

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




43 Omnurnc /Tp/ OIIK-1-33 J3.2
OIIK-1-Y1 212233
4.4 Ommuarnc /Cp/ OIIK-1-33 VK- J3.2
1-31 2139233
4.5 [Mapa6omna, runepoomna /TIp/ OIIK-1-33 J3.2
OIIK-1-Y1 YK 212233
-1-31
4.6 [Tapa6omna, runepoona /Cp/ OIIK-1-33 J3.2
OIIK-1-VY1 2132233
OIIK-1-Y2
Paspea 5. IloBepxHocTH
BTOPOTO NOPSAIKA
5.1 AnreOpandeckue OIIK-1-33 JI1.2J13.1
IIOBEPXHOCTH BTOPOTO OIIK-1-V1 010293
nopsiaka (DIUIMIICOU, KOHYC OIIK-1-B1
BTOPOI'O MOPSIKA,
napaOoIOHIBI,
runiepbononnsr) /Jlex/
52 Anrebpanyeckue OIIK-1-33
MMOBEPXHOCTH BTOPOTO OIIK-1-V1 213233
nopsiika (IHIHHIPUICCKUE OIIK-1-B1
noBepxHOCTH) /JIek/
53 Anrebpanyeckue OIIK-1-33 JI1.1J12.2J13.
MOBEPXHOCTH BTOPOT'O OIIK-1-Y1 1
nopsiaka /Cp/ OIIK-1-B1 VK-| 312233
1-31
5.4 DIUIATICOU ], KOHHYECKHE VK-1-31 YVK-1- JI2.1
MOBEPXHOCTH, TapabOJIOHUIBI. Y1 VK-1-Bl J12.4J13.1
I'unepOotonIbI, J3.2
LWIHHIPUYECKHE D1 D2 33
nosepxHocta /ITp/
55 DIIAICOU, KOHHYECKHE VK-1-31 VK-1- JI2.1
MMOBEPXHOCTH, NMapaboIONIbI. Y1 YK-1-Bl1 JI2.4J13.1
I'unep6otonisl, JI3.2
OWIMHAPHYECKHIE D1 52 33
nosepxHoctu /Cp/
Pa3gen 6. IloaroroBka k
KOHTPOJbHBIM
MepOnpUsSITHM U
BBINOJIHSIEMBIM padoTam
6.1 /Cp/
5. ®OHJ OHEHOYHBbIX MATEPHUAJIOB
5.1. KonTpoJibHble MeponpusTHs (KOHTPOJIbHAS padoTa, TeCT, KOJJIOKBUYM, IK3aMeH U T.N), BOMPOCHI IS
CaMOCTOSITeIbHOI MOATOTOBKHU
Kon Kontponsnoe Tposepsiemeie
KM P HHJIMKATOPBL Bompock! 1 oArOTOBKH
KOMIIETeHLU I
KM1 KonTponbras VYK-1-31 1. MaTpu1ipl, oniepariiil HaJ HUIMU
pabora Ne 1 2. Ompepenutenu, X CBOMCTBa
3. ObparHas MaTpuLa, MAaTpUUHbIE YPAaBHEHUS, PAHT MAaTPHULIbI
4. Perienue cucteM JTMHEHHBIX ypaBHEHHN
KM2 KonTponbras VK-1-31;0I1K-1-31 | 1. BekTopsl, onepaniuy HaJ HUMH, 0a31C BEKTOPHOTO POCTPAHCTBA,
pabora Ne2 KOOpPJMHATHI BEKTOpa
2. CkamnsipHO€, BEKTOPHOE, CMEILIaHHOE IPOU3BEICHHSI BEKTOPOB, UX
reoMeTpHYCeCKHN U (PU3MIECKUN CMBICTT
3. [IpssiMast U IUIOCKOCTb B IPOCTPAHCTBE
KM3 Teopernueckuit OIIK-1-31 1. Ompenenurenu 2 ¥ TPEThErO NOPSAIAKOB
oInpoc 1O TeMe 2. CpoiicTBa onpeaenureneit
"Onpenenurenu" 3. Beluucnenue onpeaenuTenei mopsaka 6omipiie,9eM 3




KM4

Teopernueckuit
onpoc "Marpuisr"

OIIK-1-31

. [lonsiTre MaTpuLbl

. JelicTBus Hax MaTpuLiaMu

. Panr matpuis

. Perienyie MaTpuyHbIX ypaBHEHUI
. MaTtpuuHble ypaBHEHUs

KM5

Teopernueckuit
onpoc "Cucremsl
JIMHEWHBIX
ypaBHEeHU"

OIIK-1-31

. CucrteMbl TMHEHHBIX ypaBHEHUN

. Merona Kpamepa pemienus cucrem

. Meron I'aycca

. MaTpuuHbIii METOJ| pelIeHUsI CUCTEM

KM6

Teopernueckuit
onpoc "Bekropsr"

VYK-1-V1;VK-1-
BI;0IIK-1-V1;0IIK
-1-Y2;0IIK-1-B1

. JIunelinas 3aBUCUMOCTb U HE3aBUCUMOCTb BEKTOPOB
. CxaysipHO€ MTpOU3BE/IEHNE BEKTOPOB

. BexTopHO€ npoun3BezieHre BEKTOPOB

. CMemmaHHOe MPOU3BEICHIE BEKTOPOB

B WD =W =W~ WND—

5.2. Ilepeyenn padoT, BbINOJIHSIE

MBbIX 110 JUCIHUILJINHE (

Kon
paboTsI

HasBanue
padoThI

[IpoBepsiembie
WHIUKATOPBI
KOMITETeHIIUN

Coneprxanue paboTHI

Pl

PIP 1

OIIK-1-Y1;0IIK-1-
v2

1. MaTpu1pl, onepanyuy HaJ HUIMU

2. Omnpenenureny, UX CBOHCTBa

3. O6paTHas MaTpHuIa, MATPUYHBIC YPABHEHUS, PAHT MAaTPHI[bI

4. PerieHue cucTeM JIMHEHHBIX YPaBHEHHHA

5. BekTopsl, onepanuy HaJl HUMH, 0a3¥c BEKTOPHOTO MPOCTPAHCTBA,
KOOPIHMHATHI BEKTOpa

6. CxanspHoe, BEKTOpPHOE, CMEIIaHHOE ITPOU3BEAECHNS BEKTOPOB, UX
TeOMETPUUYECKHH U PU3HUECKUH CMBICT

7. IlpssMast ¥ IUIOCKOCTb B IPOCTPAHCTBE

8. Dmnuric

9. l'uniepboia

10. IMapabona

11. Knaccu¢ukanus KpHBBIX BTOPOTO MOPSIKA

12. TToBepXHOCTH BTOPOTO MOPSIIKA

P2

PI'P 2

OIIK-1-Y1;0IIK-1-
V2;YK-1-B1;VK-1-
Vi

IToBepxHOCTH 2 mOpsaKa

KypcoBasi padora, Kypcosoii npoekr, PI'P, Pedepat, JIP, IIP u 1.11.)




5.3. OuneHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl IK3aMEHa (onncaﬂne 6I/IJ'IeTOB, TEeCTOB U T.l'[.)

MHWHUCTEPCTBO HAYKU U BBICIHET'O OFPASOBAHM A POCCUMCKOU ®EJIEPALINUN

OENIEPAJIBHOT'O T'OCYJAPCTBEHHOI'O ABTOHOMHOI'O OBPA3OBATEJIbBHOT'O YUPEXXJAEHW S BBICIIETI'O
OBPA30OBAHUA

«HanuoHnanbHbI HccnenoBaTenbCKUi TexHomorndeckuit yauusepcurer « MUCHUCH

HoBoTponukuii ¢punuan

(H® HUTY «MUCHCy)

Kadenpa MaTemaTHKH U €CTECTBO3HAHUS

SK3AMEHALIMOHHBIN BUJIET NeO

JucrmmuinHa:  AHaTUTHYECKas TEOMETPHUS M BEKTOpHas airedpa
Hanpasnenue: 22.03.02 Merammyprust

dopma 00ydeHHsI: OuHast

@dopma rpoBeIeHN: TMCEMEHHAs

1. Chopmynupyiite onpenelicHHe MHUHOpPa U alIreOPanvecKoro JOMONTHEHUS IEMEHTA.

2. VYxkaxute GopMyy OTHICKAHHS BEKTOPHOTO MMPOU3BEICHHS BEKTOPOB, €CIIM BEKTOPHI 3a/IaHBl KOOPIUHATAMHU, YKAKUTE
TEOMETPHUYECKHI CMBICIT BEKTOPHOTO TIPOU3BEICHHUSI.

3. Jlana tpeyronpHas nupamuaa ABCD, naitaute miomans ocHoBanusi ABC u yron mexay pedpamu AD u AC, ecnu
KoopauHathl Touek crneayromue: A(-1,0,3); B(4,2,-2); C(1,-1,4); D(-2,3,-5).

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

5. OmnpeznenuTe TUN KPUBOU, TIOCTPOUTE €€:

6. Haiigure pemenne cUCTeMbl IMHEHHBIX YPaBHEHHIA:

CocraBumit: cT. ipenojasarels kapenpsl MuE T.I1. ®unoHeHko
(moamuck)
3aB. kadpenpori MuE A.B. llIBanesa
(noanuce)
« » 2024 r.

5.4. MeTroauka OLleHKH O0CBOCHHUS JUCHHILUINHBI (MoayJs, npaktuku. HAP)

Kpurepuu orieHKH OTBETOB Ha SK3aMeHeE, IIPOBOIMIMOM B IMTUCEMEHHOH (hopme

Ornenka «OTIHYHO» CTAaBUTCS, €CIH

- Ha TEOPETUYECKUE BOTIPOCHI IaHBI Pa3BEPHYTHIC OTBETHI, IIPH HEOOXOMMOCTH H3JI0KEH MaTeMaTHYecKuil anmnapar ((hopMyIbl,
rpadWKH ¥ T.11.) IPUBEICHBI COOTBETCTBYIOIINE CXEMBI, TAOIHIIBI, PUCYHKH U T.JI., IPABIJIHHO PEIIeHa 3a/1a9a

- 00ydJaroIuiicss XOPOILIO OPUEHTUPYETCS B MaTepHae, BlaaeeT TePMUHOIOTHEH, TPHUBOIUT IPHMEpEI, 000CHOBBIBAET,
aHaJTU3UPYET;

OreHka «X0poII0» CTaBUTCS, €CITH

- Ha TEOPETUIECKIE BOIPOCH! JaHbI ITOTHBIE OTBETHI, HO NMeJIa MECTO HETOUYHOCTD B ONPECICHIN KaKUX-THOO0 IMOHATHH, SBICHUH
U T.1. 3aaua peleHa.

- 00YJaIOIIMHCST OPUEHTHUPYETCS B MaTepHalle XOPOIo, HO JOIyCKaeT OMUOKHU NpH (hOPMYIHPOBKE, ONMCAHUH OTICITBHBIX
KaTeropui

OreHka «Y TOBICTBOPUTEIBHOY» CTABUTCSI, €CIIU

- Ha TEOPETUYECKUE BOTIPOCHI IaHbI OOIINE HEIIOIHbIE OTBETHI

- o0yJaromuiicst c1abo OPUEHTHPYETCS B MaTepralle, He MOXKET pelaTh 3a/1aui, He MOXKET IPUBECTH IPHMeEp, HE MOXKET
aHATM3UPOBATh U 0OOCHOBBIBATH

Onenka «HeynoBIeTBOPUTENBHOY» CTABUTCS, €CITH

- He pellleHa 3a/1a4a 1 MPaBUIIbHBII OTBET IaH Ha OAWH BONpoc (MO0 HU Ha OWH)

- oOydaromuiicss B MaTeprase AUCIUILTIHEI IPaKTHIECKN HE OPHEHTHUPYETCS, T.€. He MOXKET JaTh JaKe OOIINX CBEICHHUH 10
BOIIPOCY.

Kputepun orieHKH OTBETOB Ha SK3aMEHe:

85 < IIpoueHT BepHbIX 0TBETOB < 100 - OTINYHO

75 < IIpoueHT BEpHBIX OTBETOB < 84 - XOopouIo

50 < TIpoueHT BepHBIX OTBETOB < 74 — yAOBIETBOPUTEIHHO

6. YA EBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas iutepatypa

6.1.1. OcHoBHasl TMTepaTypa

ABTOpr, COCTaBUTEIIN 3armaBue bubnuoreka I/ISZ[EITGJ'IBCTBO, rong, 3JI. aapecC

JI1.1 | B.C. llIlunaues Kypc BeICIICH MaTemMaTHKH: Mockga, u3a-Bo "IIpocnekt", 2004 T,
KypC JIeKIIHHA




ABTOpBI, COCTaBUTEIH

3arnaBue

Bubmmnorexa M3parenscTBO, roa, 3i1. anpec

JI1.2 | Iloxg penakmueii FO.M. [ COopHuEK 3aga4 1O Mockaa, Jloroc, 2005 T,
CmupHOBa AHATMTUYECKOU T€OMETPUU U
JIMHENHHOH anredpe: cOOpPHUK
3a/maq
JI1.3 | Penensentsr: A.H. [IpakTukym u CII6: N3natensctBo "Jlans" , 2013,
3y6kos, JL.T. WHAVMBUAYaJbHbIE 3aJJaHUs IO
Kysnenosa, B.A. BEKTOPHOU anredpe u
Kapaces, A.b. bynak AQHAIUTUYECKOW T€OMETPHUU:
[IpaxTukym
JI1.4 | 3ybkos B.I"., Kypc matemaTuku ams CII0: UznarenscTtBo "Jlans", 2013,
JIaxoBckuii B.A., TEXHUYECKUX BBICIINX
Maprsinenko A1, y4eOHBIX 3aBeICHAH
Munocues B.b.
6.1.2. /lonosiHuTEBHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTENH 3arnaBue Bubmmorexa M3narenscTBO, roa, 311. anpec
JI2.1 |Ilon penaxiueit A.B. JluneliHas anredpa ¥ OCHOBBI Mockga, "Hayka", 1981,
Edumosa, b.I1. MaTEeMAaTHUYECKOr0 aHaIn3a:
JemuoBuya COopHUK 3a/1a4 110 MaTeMaTHKe
JUTSL BTY30B
JI2.2 | B.C. llIlumaueB 3aJJagyHHK I10 BBICIICH MockBa, "Breicmas mkoma", 2001,
MaTeMaThke: 3alayHuK 10
BBICIIEN MaTeMaTHKe
JI2.3 | B.Il. Munopckwuii COOpHUK 3a/1a4 10 BBICIICH Mocksa, u3n-Bo "Hayka", 1964 r.,
MateMaTuke: COOpHHK 3a1a4
JI2.4 | J1.B. Bexnemuren Kypc ananutuueckoit Mockga, "Hayka", 1976,
TeOMETPUU U JTUHEHHON
anreOpbl: Kype JIEKIUi
6.1.3. MeTtoanueckue pa3padoTKku
ABTOpBI, COCTaBUTENH 3arnaBue BubGnmmnorexa M3narenscTBO, roa, 311. anpec
JI3.1 | T.I1. ®unonenko, AHanmuTHUECKas TEOMETPUS U Opck: UznarensctBo OI'TH, 2011,
AB. [lIBanéra anrebpa: Kypc JIeKInit http://elibrary.misis.ru
JI3.2 | AB. llIBanéna, T.II. AHanUTHYECKask TEOMETPUSI: Opck, U3a-so OI'TU, 2007,
OUIOHEHKO Y4eOHO-MeToqiuecKoe http://elibrary.misis.ru
nocobue
6.2. [lepeyennb pecypcoB HHGOPMALMOHHO-TEIEKOMMYHUKANMOHHOH ceTn « AHTepHET»
OdurmansHsrii caift HoBotpournxkoro ¢pmmana HUTY | www.nfmisis.ru
C) "
MUCuC
32 | Dnektponnas 6udarnoreka HUTY "MUCuC" http://elibrary.misis.ru
93 | YHuBepcureTckas 6MOIMoTEKA OHIARH http://bibliclub.ru
6.3 Ilepeuennb NPOrpaMMHOro odecrneyeHust
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 | Bbpayzep Opera
I1.6 |Bbpaysep Yandex
6.4. IlepeueHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPOo(deccuoHATbHBIX 0a3 JaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
Ayn. | Hasuauenune OcHarienne
114 VYuebnas  aymuropmst  [uia  3aHATHH | KomMmimekr  yueOHOM — mebemm Ha 56 MmecT A
JIEKIIMOHHOTO THIIA, MPaKTUYECKUX | oOyyaromuxcs, |  CTalMOHAPHBIM  KOMIBIOTEp IS
3aHITHH TpernojaBaTeisi ¢ BBIXOJAOM B HHTEPHET, MPOEKTOP, IKPaH

HACTECHHBIN, KOMMYTATOp, JOCKa ayIUTOpHAs MeloBas, BeO
xamepa Logitech, mmmensuonnsie mporpamMel MS Office,
MS Teams, antuBupyc Dr.Web.
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VYuebHass  aymuTopHs
JIEKLHIOHHOTO THMA,
3aHATUI

JUTSt 3aHATHH
MPaKTUYECKUX

Kommurekt  yueOHo#f  mebenmm Ha 56  MecTt  uid
oOyuaromuxcs, |  cTanMOHApHBIA  KOMIBIOTEp  UIS
mnpernojaBarens (BbIXOJ B HUHTEPHET), MPOEKTOp, OKpaH
HACTCHHBIN, KOJIOHKM, JIOCKa ayJuTOpHas MeloBas, BeO
xamepa Logitech, mmmensmonnsie mporpamMsel MS Office,
MS Teams, antuBupyc Dr.Web.

133

VYuebHass  aymuTopHs
JICKIIMOHHOTO THIIA,
3aHITUI

JUTSt 3aHATHH
MPaKTUIECKUX

Kommrekr  yueOnoi#ft mebenmm Ha 56  MecT A
oOyuaromuxcd, |  cTauMOHApHBIA  KOMIBIOTEp  UIS
IpernojaBarens € BBIXOJAOM B HHTEPHET, MPOEKTOpP, 3KpaH
HACTCHHBIH, JOCKa ayliUTOpHAas MenoBas, BeO Kamepa
Logitech, KkolOHKH, JHIEH3MOHHBIE MporpaMMel MS
Office, MS Teams, antuBupyc Dr.Web.
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VYuebHass  ayauTopHs
JIEKIIUOHHOTO THIA,
3aHATUI

IS 3aHATHH
MIPAKTUYECKUX

Kommnekr  yueOHOM  mebenmn Ha 40 mect  gus
o0y4aromxcs, 1  crauMoHapHBII  KOMOBIOTEp  [UIA
MIpero/aBareNisi ¢ BBIXOAOM B HHTEPHET, MPOEKTOpP, JKpaH
Ha INTaTUBE, JOCKa ayIWTOpHAas MeyoBas, BeO Kamepa
Logitech, KolOHKM, JHIEH3MOHHBIE MporpaMMsel MS
Office, MS Teams, antuBupyc Dr.Web.

134

VYueOHass  ayIuTOpHs
JIEKLIUOHHOTO TUIIA,
3aHATUI

IS 3aHATHN
MPaKTHYECKUX

Kommnektr  yuyeOHOM  mebenn Ha 40 mect  gus
oOyuarommxcs, |  CTalMOHApHBIA  KOMIBIOTEp UL
MIperoiaBaTeNsi C BBIXOAOM B HHTEPHET, MPOEKTOpP, dKpaH
HA I[ITAaTHBE, [OCKA AayIuUTOpHAs MeJoBas, BeO Kamepa
Logitech, KOJIOHKH, JHIECH3MOHHBIC MOpOrpaMMel  MS
Office, MS Teams, antuBupyc Dr.Web.
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VYuebHass  ayaAuTOpHs
JIEKIIMOHHOTO THIIA,
3aHSATHI

IS 3aHATHN
MPaKTHYECKUX

Kommnekr  yueOnoit mebenm Ha 24  Mecra  1is
oOyJarommxcs, JOCKa ayJuTOpHAas MeNoBas, HOYTOYK,
WHTEpaKTHBHAs  JKK-TIaHeTbh, BeO  Kkamepa,  CTOMKa
moOunpHas, 2 mwrT., TeneBu3op LED, mrtaTuB HamoJbHBIH.
nuneH3uonnsle  mporpammbl - MS  Office, MS  Teams,
artuBupyc Dr.Web, windows 10, argponz.

138

VYuebHass  ayaAuTOpHs
JIEKITUOHHOT'O THIIA,
3aHSATUI

TSt 3aHATUI
MPaKTHYECKUX

KommekT  yueOHoW  mebenm Ha 32 Mecta 1A
oOydaromuxcs, |  cTanMOHApHBIA  KOMIBIOTEp  UIA
IIpero/aBaTeNsi C BBIXOAOM B HHTEPHET, MPOEKTOpP, 3KpaH
HAaCTeHHBIH, JOCKa ayauToOpHas MeJoBasi, BeO Kamepa,
KOJIOHKH, JIMIEH3HOHHBIe mporpamMMmel MS Office, MS
Teams, antuBupyc Dr.Web.
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VYueOHas  aymuTopHs
JICKLIHOHHOTO THIA,
3aHATUI

JUISt 3aHATHH
MPaKTHYECKUX

Komrurekt  y4eOHOM  MebOemm Ha 32 Mecta  JUId
00y4aroIXcs, JOCKa ayIUTOPHAS MEIOBas.

8. METOAUYECKHUE YKA3AHUSA JJIs1 OBYYAIOIIIUXCSL

[Ipuctynas kK U3y4eHUIO TUCHUIUIMHBI AHAIUTHYECKas TeOMETpHUs U anredpa, HEOOXOAUMO B MEPBYIO OYepedb O3HAKOMUTECS C
coziep>KaHueM paboUelt TporpaMMbl AUCIUILINHEL
ITpn n3y4eHnn 1 IpopadOTKE TEOPETHUECKOTO MaTepHata HeOOXOJIMO:
- IOBTOPUTb JICKIIMOHHBIM MaTepyai U AOIOJHUTb €r0 C y4eTOM PEKOMEHIOBAHHON 110 JAHHOU TEME JIUTEPaTyphl;

- IIPU CaMOCTOSITEIbHOM U3y4€HUH TEOPETUUECKOI TEMBI ClIeNaTh KOHCTIEKT, HCIONb3ysd PEKOMEHI0BAHHbBIE B UCTOUHUKH

uH(pOpMAITHH.

- OTBETUTH HAa BOMPOCHI, IPECTaBICHHBIE B (JOHJIC OIIEHOYHBIX CPENICTB.
UroObl MOATOTOBKA ObLIa YCIEITHON, HEOOXOIUMO OCYIIECTBISATH JeTANbHBINA Pa300p TUIOBBIX IPUMEPOB, BHIMOIHSS BCE
BBIYHCIICHHS Ha OymMare ¥ peInTh KaKk MOYKHO OoJblIee KOJMHYecTBO 3anad. [Ipu pemeHnn 3a1a4 He0OX0JMMO 00OCHOBATH KX IBII
9Tal penIeHus 3a/1a9H, UCXO U3 TEOPETHIECKHUX MOJIOKEHHH Kypca. Ecim 3agaga nmeetr HeCKOIBKO CIIOCO00B pelIeH s, TO
HY>KHO 0TOOpaTh caMmblii onTUMabHbIN 13 HuX. CleayeTr moApoOHO 3amucaTh X0 BallluX paccyxaeHuid. [I[pu 5ToM pekoMeHayeTcs
OTJENATh BCIIOMOTraTeIbHbIE BEIYMCICHUS OT OCHOBHBIX. I'padnueckue pucyHKH MOXKHO aKKYpaTHO BBIIOJIHATH OT PYKH, B
COOTBETCTBHH C JJAHHBIMH YCITOBHS 3a7a4d. [10JydeHHBIH OTBET HY)KHO MPOBEPUTH CIIOCOOAMU, BHITCKAIOIIMMU H3 CYIIECTBA
3aJ1a4u, UM CPaBHUTH C OTBETOM, YKa3aHHOM B cOOpHUKe 3a/1a4. [locie mpopaboTKu THITOBBIX 33124, BHITIOJTHEHHBIX Ha
MPAKTUYECKUX 3aHATHSIX M CAMOCTOSITETIbHO MPHUCTYIANWTE K BBIMOJIHEHUIO PEIIEHUS 3a/1a4 U3 PacueTHO-rpaduueckux pador.
ConeprxaHue pacdeTHO-rpauiecKix padoT MPEAIokeHO B (POH/IC OIICHOYHBIX CPEICTB.

3aBepIIaroIuM 3TaoM U3Y4eHUsT YIeOHOTO Kypca « AHATUTHYECKAs TeOMETPHS U anredpa'y sBIsieTcs cada dk3ameHa B 1
ceMecTpe. YCIEeIIHOE BRIIIOJTHEHNE KOHTPOJIbHBIX MUCHbMEHHBIX ayIUTOPHBIX paboT U pacueTHO-rpaduIecKux padoT AaloT
o0yyaromieMycsi BO3MOKHOCTh YCIIEITHO CIPaBUTHCS C 9K3aMEHALMOHHON paboTOH.

OcBoeHNE AUCIUIUTIHEL IPEJIIoIaraeT Kak MPoBeACHIE TPAJHIHOHHBIX ayAUTOPHBIX 3aHATHH, TaK H pabOTy B 3IEKTPOHHOIT
nHpOopMamoHHo-00pazoBarenbHoii cpeae HUTY «MUCHUC» (DUOC).
[IpenmyIecTBEHHO JUIsl CHHXPOHHOTO B3aMMOACHCTBHUS MEX/y YUaCTHUKaMH 00pa30BaTEILHOTO MpoLecca MOCPEACTBOM CETH
«Hutepuer» ucnonsiyercs Microsoft Teams (MS Teams). UToOBI ITOITHOIIEHHO HCIIOJIB30BAaTh €r0 BO3MOYKHOCTH HY)KHO




ycTaHOBUTH IpunoxeHne MS Teams Ha mepcoHaNBHBIN KOMIbIOTEp U TenehoH. CTapocTaM HYXKHO co31aTh rpymmy B MS Teams.
Yuactue B rpynie no3BoseT:

- CIIyLIaTh JIEKLUY;

- paboTaTh HA MPAKTHUECKUX 3aHATHIX;

- OBITH Ha CBSI3U C IIPEIoaBaTelieM, 3a/aBasi €My BOIIPOCHI MIIM OTBEUas Ha €ro BOIIPOCHI B 00IIIeM yaTe IpyIMIsl B pabodee BpeMs ¢
9.00 1o 17.00;

- OCYIIIECTBIISITh COBMECTHYIO pabOTy HaJ JOKyMeHTaMH (BKJanka "daiinsr").

[Ipu npoBeaeHNN 3aHATHH B TUCTAaHIIMOHHOM CHHXPOHHOM (opMaTe HyKHO BCErja paboTaTh C BKIIOUEHHOW KaMepOoH.
Hckirouenne — eciiy npernoaBartelb HOIPOCUT OTKIIIOUUTH KaMephbl 1 MUKPO(OHBI B CBA3M ¢ OoubIIMMH IToMexaMu. Ha aBarapkax
JIOJDKHBI OBITH MCKIIFOYUTENFHO JIETIOBBIE (POTO.

IIpu npoBeeHNH IEKITHOHHO-TIPAKTUIECKIX 3aHATHI BEAETCA 3alUCh. DTO JaeT BO3MOXKHOCTB IIPOCMOTPA 3aHATHS B CIIydae
HEBO3MOXKHOCTHU MPHUCYTCTBHA Ha HEM MM MPH HEOOXOIUMOCTH BHOBb OOPATHTCS K MaTepHally U 3aHOBO €ro MPOCMOTPETS.




