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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 6 3ET
YacoB 1o y4eOHOMY IIJIaHy 216 ®DopMbI KOHTPOJISL B CEMECTpaAX:
B TOM UYHUCIJIE! 9K3aMeH 1
ayJUTOPHBIE 3aHATH 51
caMoCTOsITeNbHAs paboTa 129
4acoB Ha KOHTPOJIb 36

Pacnpeueﬂeﬂne YacoB JUCHHUILIMHBI 10 ceMeCcTpaMm

CemecTtp
(<Kypc>.<Cemectp Ha 1(1.1)
Kypee>) Hroro
Henens 18
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. pabota 129 (129 | 129 | 129
B ToM uucne cam.
paborta B pamxax ©OC
Yacel Ha KOHTPOIIb 36 |36 |36 |36
HUrtoro 216 (216 | 216 | 216




IIporpammy cocraBum(u):

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

Pabouas mporpamma
AHalIuTHYecKasi FeOMeTpPHs M BeKTOpHas ajredpa

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!

Hamnpasnenune noarorosku 22.03.02 Metammyprus [Ipodunas. O6paboTka METaIIoB JaBICHUEM,
22.03.02_22 Meramnyprus_IIpOM/I.plx O6paboTka METaIIOB TaBICHUEM, YTBEp>KACHHOro Y4ueHsIM coBeToM OT'AOY BO
HUTY "MHUCuC" B cocrase coorercryromeit OITOIT BO 30.11.2021, npoTtokos Ne 41

VrBepxnena B coctase OIIOII BO:

Hamnpasnenue noarorosku 22.03.02 Metamnyprus [Ipoduns. O6padoTka MeTanioB gaBieHueM, O6paboTka METaIIOB JaBICHHEM,
yrBepkeHHOH YueHnbiM coBetoM ®TTAOY BO HUTY "MUCuC" 30.11.2021, nporokos Ne 41

Pabouas mporpamma ogoOpeHa Ha 3aceaHUH
Kadenpa matemaTuku u ecrecrsosHanust (HoBorpounxuii puianai)

IIpotokon ot 12.03.2025 r., Ne3

PyxoBonutens noxpasnenenus lIsanesa A.B.



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 | Teopus BeposATHOCTEH U MaTeMaTHUYeCKas CTATUCTHKA

2.2.7 | TennorexHuka

2.2.8 |MarepuanoBenenue

2.2.9 |IInanupoBaHUE HKCIIEPUMEHTA

2.2.10 | Heranu Mamux

2.2.11 |KypcoBas HaydHO-HCCIIeq0BaTENbCKas padoTa (dacTh 1)

2.2.12 |IIpom3BoAcCTBeHHAs MPAKTHKA 110 MOTYYCHUIO MPO(eCCHOHATBHBIX YMEHUH 1 OTIBITA IPOGECCHOHANBHOMN eI TeTbHOCTH

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 |IlpenmurioMHas MpaKTHKA IS BEITOJHEHHS BBITYCKHON KBaTH()UKAIIMOHHOM paOoTHI

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

YK-1: Cnocoden OCYIIECTBJIATDH MOUCK, Kpl/lTl/l‘IECKl/lﬁ AaHAJU3 U CUHTE3 I(IH(l)OpMalII/IPI, YME€HUE aHAJIU3UPOBATH IPOLECCHI U
CHCTEMBI ¢ HCMTOJIB30BAHUEM COOTBETCTBYIOIIIUX AHATUTUYCCKUX, BBIYHCIUTEIBHBIX U OKCIEPUMEHTAJIBbHBIX METO/10B,
NPUMEHATDH CHCTEMHBIH MOAX0/ IS peieHus MOCTaABJICHHBIX 3a1a4

3HaTh:

VK-1-31 3HaTh pazau4HbIe MATEMaTUYECKHE CPEABI U1 PELICHH MaTEMaTUUECKHX 3a[ay ¢ BU3yalnu3alueil JTaHHbIX B BUAE
Pa3IMYHBIX TPadUKOB

OIIK-1: CniocodeH pemiaTh 3a1a4uu npogecCHOHAIBHOI eATeJIbHOCTH, IPUMEHSS 3HAHUSA (PYHIAMEHTAJIbHBIX HAYK,
METOAbI MOICJIUPOBAHUSA, MATCMATHYCCKOI'0 aHAJIN3A, €CTECTBCHHOHAYYHbIC U Oﬁllle]dl-l)l(el-lepﬂble 3HAHUA

3HaTb:

OIIK-1-31 OcHOBHBIE TOHATHS JIMHEHHOH anreOphl

OIIK-1-32 OcHOBHBIE TOHATHS BEKTOPHOH anreOpsl

OIIK-1-33 OcHOBHBIE IOHATHS aHATUTHYECKOH T€OMETPHUH

YK-1: CriocodeH ocylecTBJISITh NOUCK, KPUTHYECKHI AaHAIN3 U cMHTe3 HHGopManuu, yMeHHe aHAJIM3UPOBATH NIPoLecchl U
CHCTEMBI ¢ HCNOJIb30BAHHEM COOTBETCTBYIOIMX AHAJIMTHYECKUX, BBIYHCIUTEIbHBIX U IKCIIEPHMEHTAJbHBIX METO/10B,
NPHUMEHSITh CHCTEMHBIIi TOIX0/ /IJIsI pelieHNsI MOCTABJIEHHBIX 3a/1a4

YMmerb:

YK-1-¥1 ucnons3oBats DU(GPOBEIE CPEACTBA IS PEIICHHS 3a1a4

OIIK-1: Cnoco6eH pemiaTh 3aJa4u npogeccuoHAILHOI 1eATeIbHOCTH, IPUMeHssl 3HAHUA (PYHIAMEHTAIbHBIX HAYK,
MeTo/Ibl MO/IETUPOBAHMS, MATEMATHYECKOI0 AHAJN3a, eCTeCTBEHHOHAYYHBIE U 00IenHKeHepHbIe 3HAHUS

YMmerb:




OIIK-1-Y1 peraTs THIIOBBIE 3ajaull TMHEHHOH, BEKTOPHOI! anreOps! U aHATUTHIECKON TeoMeTpHH

OIIK-1-Y2 pemaTs 3a1a4u IPHKIATHOTO COJCPKAHUS METOIaMH BEKTOPHOW anreOphbl M aHAJINTHYECKOH TeOMETPHH;

YK-1: Crioco6eH ocyliecTBISITh NOUCK, KPUTHYECKHI aHAJIN3 U cMHTe3 HHOopManuy, yMeHre aHAJIM3UPOBATh IIPoLecchl U
CHCTEMBI ¢ HCNOJIb30BAHHEM COOTBETCTBYIOIMX AHAJIMTHYECKUX, BLIYHCIUTEIbHBIX U IKCIIEPHMEHTAJbHBIX METO/10B,
NPHMEHSITh CHCTEMHBIIH TOIX0/ /IJIsI pellieHNsI MOCTABJIEHHBIX 3a/1a4

Baanernb:

VYK-1-B1 HaBbIKaMu pemieHuss MaTeMaTHIeCKUX 33124 C UCIOIb30BaHUEM IIH(PPOBBIX HHCTPYMEHTOB

OIIK-1: CnocoGen pemats 3a1a4u NpogecCHOHAILHOM 1esITeILHOCTH, IPUMeHsIsl 3HaHUS GYHIaAMEeHTAILHBIX HAYK,
MeTO/1bI MO/IETUPOBAHMS, MATEMATHYECKOT0 AHAJIN3A, eCTeCTBEHHOHAYYHBIE U 00IeNHKeHepHbIe 3HAHMS

Baagern:

OIIK-1-B1 HaBbIlkamMu penieHus anredpanyeckux U TeOMEeTpUIecKuX 3a1ay

4. CTPYKTYPA U COJEP)KAHUE

Kon Haumenopanue pasnenos u | Cemecrp | Yacos | @opmupyemsblie | Jluteparypa | IlpumedaHue KM Boinosan
3aHATHA TeM /BUJ 3aHATHS/ / Kypc HHIUKATOPBI H 3. sieMble
KOMIIeTeH Mt pecypcbl padoThI

Pa3nen 1. DineMeHTBI
JIMHeiiHOi ajaredpbI

1.1 Martpuus!. 1 2 OIIK-1-31 JI1.1J13.1
HerepmunanTsl /JIex/ OIIK-1-Y1 212233
1.2 Matpuubl. 1 2 OIIK-1-31 JI3.1
JHerepmunantsr /Cp/ D192 33
1.3 Martpuupl. Onepanuu Haj 1 2 OIIK-1-31 JI3.1
Mmarputamu /I1p/ 21093
1.4 Omneparn Haf 1 4 OIIK-1-31 JI1.1J13.1
MaTpuliaMu.MaTpudHble OIIK-1-Y1 212233
ypaBuenus /Cp/
1.5 Ormpenenureny u ux 1 2 OIIK-1-31 JIT.1J13.1
cBoiicta /IIp/ OIIK-1-Y1 3132 33
1.6 CaoiicTBa 1 7 OIIK-1-31 JI1.4713.1
onpenenuteneii /Cp/ OIIK-1-Y1 212233
1.7 O6parnas matpuua. Panr 1 2 OIIK-1-31 J.1
MaTpulbl. MaTpuyHbIe OIIK-1-V1 JI1.2J13.1
ypasuerus /IIp/ 010293
1.8 Ornpenenureny BbICIINX 1 8 OIIK-1-32 JIT.1JI1.2
MOPSIAKOB, CIIOCOOBI OIIK-1-V1 D1 D2 33

BBIYMCIICHMS. Pasmiunble
CIIOCOOBI OTIPE/ICNICHNS PaHTa
MaTpHUIB! (METOL
HPHCOEIMHCHHOH MaTpHIIbI,
METO 3JICMCHTAPHBIX

npeobpasoBanuit) /Cp/
1.9 CHCTEeMBbI TUHEHHBIX 1 2 OIIK-1-31 JI1.1
ypaBHeHwuit /Jlex/ OIIK-1-V1 J11.4J12.1
2139233

1.10 | Cucrembl THHEHHBIX 1 6 OIIK-1-31 JI2.1J13.1
ypasuenwuii /Cp/ OIIK-1-Y1 2132233

1.11 | Pemenue cucrem JUHEHHBIX 1 2 OIIK-1-31 JI2.1J13.1
ypaBHeHuit (MeTon Kpamepa, OIIK-1-V1 213233
MaTpuuaHbid Meton) /TIp/

1.12  |Pemrenne cucteM MTUMHEHHBIX 1 8 OIIK-1-31 JI2.1J13.1
ypaBHeHu# (Merox Kpamepa. OIIK-1-Y1 0132 33
MaTpuuHblid MeTox) /Cp/

1.13 | Meron I'aycca peuienust 1 2 OIIK-1-31 JI2.1J13.1
CHCTEM JIMHEHHBIX OIIK-1-Y1 213233
ypaBHeru#t /IIp/

1.14 | Merog l'aycca pemenus 1 7 OIIK-1-31 J12.3
CUCTEM JIMHEHHBIX OIIK-1-Y1 212233

ypaBHeHuit /Cp/




1.15 | KoutponbHas paboTta OIIK-1-31 KMI1
Nel Mlp/ OIIK-1-V1 31 32 33
Pasnen 2. BekTopnast
ajaredpa

2.1 OCHOBHBIE TIOHATHS. OIIK-1-32 JI1.4J12.3
JluHeliHas 3aBUCHMOCTD, D215233
HE3aBUCHMOCTb
BekTOpOB /JIek/

2.2 OCHOBHBIE TIOHATHS. OIIK-1-32 JI1.4J13.1
JIuneitHas 3aBUCHUMOCT®, D152 33
HE3aBUCHMOCTb
BekTopoB /Cp/

23 ba3uc BekTOpHOrO OIIK-1-32 J3.1
npoctpancTBa. CranspHoe OIIK-1-Y1 013233
MPOU3BE/ICHUE
BekTOpOB /JIek/

2.4 Bbasuc BexTopHOrO OIIK-1-32
npocrpancTBa. CKalsipHOE OIIK-1-V1 010293
npousBeneHne BekTopos /Cp/

2.5 PaznoxxeHne BeKTOpOB uepes OIIK-1-32 JIT.1J13.1
0a3MCHBIC BEKTOPHI. OIIK-1-Y1 213233
Koopaunatsr Bexropa /I1p/

2.6 Pasnoxxenune BekTopoB uepes OIIK-1-32 JI1.1J12.2
6a3uCHbIE BEKTOPHI. OIIK-1-Y1 212233
Koopnunatet Bektopa /Cp/

2.7 JlelicTBus Hasl BEKTOpaMH B OIIK-1-Y2 JI1.1J12.2
KOOPJMHATHOH (opme. OIIK-1-Bl1 010293
CkansipHoe npou3BeeHIE
BekTopos /T1p/

2.8 JlelicTBus Hasl BEKTOpaMH B OIIK-1-32 JI2.1
KOOPJMHATHOH (opme. OIIK-1-V1 0102093
CkansgpHoe pou3BeeHIe
BekTOpoB /Cp/

2.9 BexTopHoe npousseneHue OIIK-1-32 J.1 KM6
BekTopos /IIp/ OIIK-1-Y1 JI1.4J12.1

OIIK-1-Y2 013233

2.10 | BexTopHOE MpoMU3BENEHHE OIIK-1-32 2.2

BekTopoB /Cp/ OIIK-1-VY1 D192 33
OIIK-1-Y2

2.11 | CmemanHoe Ipou3BeICHUE OIIK-1-V1 J1.2

BekTopoB. /IIp/ OIIK-1-Y2 JI1.3J12.2J13.
OIIK-1-B1 2
31 32 33
2.12 | CmemanHO€E NIpOU3BEICHUE OIIK-1-32 JI1.4J12.1J13.
BekTopoB /Cp/ 2
31 32 33
Paznen 3. [Ipsamas.
IInockoctn
3.1 [Mpsimas Ha utockocTH /JIex/ OIIK-1-32 J1.1
OIIK-1-33 JI1.3J13.2
31 32 33
3.2 [psmas Ha wiockoctu /Cp/ OIIK-1-32 JI1.4J13.2
OIIK-1-33 31 32 33
33 [Mpsimas wa utockocta /Tp/ OIIK-1-32 JI1.3J13.2
OIIK-1-33 013233
34 [psmas wa mockoctu /Cp/ OIIK-1-V1
31 32 33

35 [Ipsimast B mpocTpaHCTBeE. OIIK-1-V1 J.1
ITockocts /Jlex/ 3132 33

3.6 [Ipsimast B mpocTpaHCTBeE. OIIK-1-Y1 JI1.1J12.1
[Tnockocts /Cp/ OIIK-1-B1 213233

3.7 [Ipsimas B mpocTpaHCTBE. OIIK-1-V1 J.1
ITnockocts /TIp/ OIIK-1-B1 JI1.4712.1

01 52 53




3.8 IIpsmas B IpocTpaHCTBE. 1 5 OIIK-1-Y1 J1.1
ITnockocts /Cp/ OIIK-1-B1 2139233

3.9 Ipsimas B mpocTpanctse /I1p/ 1 2 OIIK-1-Y2 J1.4

OIIK-1-B1 2139233
3.10 |IIpsmas B mpoctpanctse /Cp/ 1 2 OIIK-1-V1 JI1.4J13.1
OIIK-1-B1 212233
3.11 Konrponbnas pabota 1 2 OIIK-1-V1 JI3.1 KM2
Ne2 Mlp/ OIIK-1-B1 31 32 33
Paznen 4. Jlunuu BTOPOro
nopsiAKa

4.1 Onmurc, Tunepbona, 1 2 OIIK-1-33 JIT.1J13.1
napabosa /Jlex/ D132 33

4.2 Onnuric, runepboa, 1 7 OIIK-1-33 JI1.1J13.1
napat6osa /Cp/ OIIK-1-V1 2139233

4.3 Ommarnc /Tlp/ 1 2 OIIK-1-33 J3.2

OIIK-1-Y1 2132233

44 Omurnc /Cp/ 1 7 OIIK-1-33 VK- J3.2

1-31 31 32 33
4.5 [Tapa6omna, runepooina /T1p/ 1 2 OIlK-1-33 J3.2
OIIK-1-Y1 YK 2132233
-1-31
4.6 IMapa6oima, runep6ona /Cp/ 1 7 OIIK-1-33 J3.2
OIIK-1-V1 31 32 33
OIIK-1-Y2
Pa3gen S. IlosepxHocTu
BTOPOT0 NOPSIKA

5.1 Anrebpanyeckue 1 2 OIIK-1-33 JI1.2J13.1
MMOBEPXHOCTH BTOPOTO OIIK-1-V1 213233
nopsaka (DIUIHIICOn, KOHYC OIIK-1-B1
BTOPOTO TIOPSIKA,
napaboJIoubl,
runepoononsr) /Jlex/

52 Anrebpandeckue 1 1 OIIK-1-33
MIOBEPXHOCTH BTOPOTO OIIK-1-V1 010293
nopsiaka (IMIAMHIPUIECKUE OIIK-1-B1
nmoBepxHOCTH) /JIek/

53 AnreOpandeckue 1 12 OIIK-1-33 JIT.1J12.2J13.
MIOBEPXHOCTH BTOPOTO OIIK-1-Y1 1
nopsiaka /Cp/ OIIK-1-B1 YK-| 3132233

1-31

54 DIIAIICON ], KOHHYECKHE 1 2 VK-1-31 VK-1- JI2.1
TIOBEPXHOCTH, TAPaOOIOU/IBL. V1 VK-1-Bl J12.4713.1
T'unep6ononsl, JI3.2
LMJIHHIPUYECKUE 213233
noBepxHocTH /TTp/

5.5 DIIATICOU ], KOHNYECKHE 1 9 VK-1-31 YK-1- JI2.1
MOBEPXHOCTH, TApaOOJIOHIBI. V1 VYK-1-Bl J12.4713.1
I'unepOoTonIbI, JI3.2
HWIHHIPUYECKHE D1 D2 33
nosepxHocTH /Cp/

Pasnea 6. [loaroroBka k
KOHTPOJbHBIM
MEpPONpPUATHAM 1
BBINOJIHAEMbBIM padoTam

6.1 O06bem yacoB 1 0
CaMOCTOSITENIbHOM paboThI Ha
noarotoBky k KM /Cp/

6.2 O06bemM yacoB 1 0
CaMOCTOSTEIbHON paboTH Ha
noarotoBky k BP /Cp/

5. POHJ OIEHOYHBIX MATEPHAJIOB




5.1. KonTpoabHble MeponpusaTUs (KOHTPOJIbHAsA padoTa, TeCT, KOJUIOKBHYM, 3K3aMeH M T.I), BONPOCHI 1/
CaMOCTOSITETbHOM MOATOTOBKH

onpoc "Bekropsr"

31;YK-1-31

. CkaisipHOE TIPOM3BECHIE BEKTOPOB
. BexTopHO€ npoun3BeieHre BEKTOPOB

IIpoBepsiemble
Kon KonTponsHoe
KM MepOTIpUATHE HHIMKATOPB Bomnpock! 11 NOArOTOBKH
KOMITCTEHIIH
KM1 KounTponbHast VK-1-31 1. MaTpul1ibl, oniepaii HaJ HUIMHA
pabora Ne 1 2. Onpenenureny, UX CBOUCTBA
3. O6paTHas MaTpHIa, MATPUIHBIC YPAaBHEHUS, PAaHT MaTPHIIBI
4. Perienue cucteM JTUHEHHBIX ypaBHEHUN
KM2 Konrponbnas VK-1-31;0IIK-1-31 | 1. BekTopsl, onepauuy HaJ HUMH, 6a31C BEKTOPHOTO NPOCTPAHCTBA,
pabota Ne2 KOOpJMHATHI BEKTOpa
2. CkanspHOE, BEKTOPHOE, CMEIIAHHOE IPOU3BEICHUS BEKTOPOB, UX
reoMeTpuyeckuil U pu3ndeckuit CMbICT
3. IIpsiMast 1 IIOCKOCTb B MPOCTPAHCTBE
KM3 Teopernueckuit YK-1-31;0IIK-1- 1. Onpenenurenu 2 U TPETHETO MOPSIKOB
OIIpOC 110 TEME 31;0I1K-1-32 2. CpoiicTBa onpeznenureneit
"Onpenenurenn” 3. Brraucnenue onpeaenuteneii nopsaka 6onsie,ueM 3
KM4 Teopernueckuii OIIK-1-31;0I0K-1- | 1. ITonsiTHEe MaTPUIIBI
onpoc "Marpuisr" 32 2. JleiicTBUs HaJ MaTpUIIAMH
3. Panr matpuisl
4. PemieHue MaTpU4YHBIX ypaBHEHU
5. Matpuynble ypaBHEHUS
KMS5 Teopernueckuit OIIK-1-33;0I1K-1- 1. CucreMbl TMHEWHBIX YPaBHEHUH
onpoc "Cucrtemsl 32 2. Merona Kpamepa peenus cucrem
JIMHEHHBIX 3. Meron I'aycca
ypaBHEHH" 4. MaTpuuHBI{ METOJ] pEIICHUS CUCTEM
KM6 Teopernueckuit OIIK-1-32;0TI1K-1- 1. JIuneliHasi 3aBUCUMOCTD U HE3aBUCUMOCTh BEKTOPOB
2
3
4

. CMelIaHHOE NTPOM3BE/ICHHE BEKTOPOB

5.2. Ilepeuyenb padoT, BLINOJIHAEMBIX N0 JUCHMILUINHE (Moay.10, npakTuKe, HUP) - 3cce, pepepaThbl, NpaKTHYECKUE U
pacyeTHo-TpacduIeckne padoThbl, KYPCOBbI€ PA0OTHI, MPOEKThI M JAP.

OTCyTCTBYIOT




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

MHWHUCTEPCTBO HAYKU U BBICIHET'O OFPASOBAHM A POCCUMCKOU ®EJIEPALINUN
OENNIEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXX/IEHUE
BBICHIET'O OBPASOBAHU A

«HanuonanbHbI HccnenoBaTenbCKuil TexHomorndeckuit yausepceurer « MUCuCy

(HUTY «MHUCuCp)

HoBoTpoutikuii pumman

Kadenpa maTeMaTHKH U €CTECTBO3HAHUS

JucnuiuiiHa:  AHanUTHYECKas TeOMETpPUs M BEKTOpHAs anredpa
Hanpasnenue: 09.03.03 [Ipuxnagnas nHpopmaTruka

®dopma 00ydeHNS: 0OUHAS
®dopma IpoBENeHNUS: TUChMEHHAS
DK3aMeHalMOHHbBINH OmteT Ne 0

1. Copmynupyiite onpenesieHne MUHOPA U aIreOpandecKoro JOMONTHEHNUS IEMEHTA.

2. Yxaxurte GopMyIy OTBICKaHHs BEKTOPHOTO IPOU3BEICHUS BEKTOPOB, €CIIU BEKTOPHI 3aaHBI KOOPIAUHATAMH, YKAKUTE
TEOMETPUUYECKUI CMBICT BEKTOPHOTO NTPOM3BEACHHS.

3. Hana tpeyronsHas mupamuna ABCD, Haiinure miomans ocHoBanus ABC u yron mexnay peopamu AD n AC, ecnn
KoopauHathl Touek cuenytomue: A(-1,0,3); B(4,2,-2); C(1,-1,4); D(-2,3,-5).

4. CocTaBbTe ypaBHEHHE IUIOCKOCTH, ipoxosieil yepe3 Touky A(-1,0,3) u napamnensao sekropam BC u BK, ecnu B(-4,1,-2); C
(-1,1,4); K(2,-1,5).

5. Ompeznenure TUI KPUBOM, IIOCTPOUTE €€:

6. Haiinure penieHre CUCTEMbI JMHEHHBIX YpaBHEHU:

CocraBui: cT.mpemnoaBarenb kadeapsl MuE T.I1. ®unoneHko
(TTomHCH)
3aB. kagenpoit MuE A.B. llIBaneBa
(moamuce)
« _» 2021 r.

5.4. MeToauka OueHKH OCBOEHUS JUCUMILIMHBI (Moayis, npakTuku. HUP)

KpuTepun OI[eHKH OTBETOB Ha SK3aMEHE, IIPOBOAMMOM B IUCEMEHHOH (opme

Onenka «OTIMYHO» CTABUTCS, €CIIN

- Ha TEOPETUYECKHE BOMPOCHI JaHbI pa3BEPHYTHIE OTBETHI, IPH HEOOXOIUMOCTH U3JI0KEH MaTeMaTH4ecKuil annapat (hopMysl,
rpa(¥KH ¥ T.J.) IPUBEICHBI COOTBETCTBYIOIINE CXEMBI, TAOIHIIBI, PUCYHKH U T.J., IPABIJIBHO PEIICHA 3a/1a9a

- 00yJaroIIUiicss XOPOIIIO OPUEHTUPYETCS B MaTepHalle, BIaaeeT TePMUHOJIOTHEH, TIPHBOIUT IPHUMEPHI, 000CHOBBIBAET,
aHAIH3UPYET;

OrneHka «X0opoIo» CTaBUTCSI, ECIH

- Ha TEOPETUYECKHE BOIPOCHI JaHbI IIOJIHbIE OTBETHI, HO UMEJIa MECTO HETOUHOCTh B ONPEIEIEHUH KaKUX-THM00 MOHATHH, IBIECHUH
U T.J. 3a7ja4a peuiexa.

- 00ydaroIuiicss OpUEHTHPYETCA B MaTepualie XOpoIIo, HO IOMyCKaeT OMHOKY IpU (GOpMyITHPOBKE, OITUCAHUU OTACIBHBIX
KaTeropuit

OneHka «Y JOBIETBOPUTENIBLHOY» CTaBUTCS, €CIIH

- Ha TEOPETUIECKHE BOIPOCH! JaHbI OOIIHE HEMIOTHBIE OTBETHI

- oOyyaromuiics cnabo OpHEHTHPYETCsl B MaTepHualie, He MOXKET pellaTh 3a1a4i, He MOKET IPUBECTH MIPUMED, HE MOXKET
AHAJM3UPOBATh U 0OOCHOBEIBATH

Orenka «HeymoBIeTBOPUTENBHOY» CTaBUTCS, €CITH

- HE pellleHa 3ajjaya U MpaBUIbHBINA OTBET AaH Ha OJUH BOTPOC (JTUOO HU HA OJTUH)

- oOyyaromuiics B MaTepuane IUCIMIUIMHBL IPAKTUYECKU He OPHEHTHPYETCS, T.€. He MOYKET AaTh aXke OOILUX CBEIECHU O
BOIIPOCY.

Kpurepuu orieHKH OTBETOB Ha SK3aMEHE:

85 <TIpouenT BepHbIX 0TBETOB < 100 - OTIUYHO

75 < IIpoueHT BepHBIX OTBETOB < 84 - XOpOIIO

50 < IIpoueHT BEpHBIX OTBETOB < 74 — yIOBJIETBOPUTEIILHO

6. YHEBHO-METOAWYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas aureparypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTENU 3armaBue Bubmmnorexa W3parenscTBO, roa, 3i1. anpec




ABTOpBI, COCTaBUTENHU

3arnaBue

Bubanoreka

M3parenscTBO, roa, 3i1. anpec

JI1.1 |B.C. lunaues Kypc BbIcuiei MmaTeMaTuKu: Mocksa, u3a-Bo "IIpocnekt", 2004 T,
KypC JIEKIIMH
JI1.2 | Ilox penmakiueti FO.M. [ CoopHEK 3a1a4 10 Mockaa, Jloroc, 2005 r.,
CMupHOBa AHATUTHYECKON TeOMETPHU U
JMHEHHOH anredpe: cOOpHHUK
3amau
JI1.3 | Peuensenrsr: A.H. [TpakTukym u CII6: UznmarenscTBo "Jlans" , 2013,
3y6kos, JL.T. UH/IMBUAYaJIbHbIE 3aJJaHUs TI0
Kysnenosa, B.A. BEKTOPHOU anredpe u
Kapaces, A.b. bynak AHAIUTUYECKOW F'€OMETPUU:
[IpakTukym
JI1.4 |3y6koB B.I'., Kypc maremaruku aiis CII6: U3nmarenscTtBo "Jlans", 2013,
JlsxoBckmit B.A., TEXHUYECKUX BBICIIUX
Maprtsinenko A1, y4eOHBIX 3aBeJCHUI
Mumunocues B.b.
6.1.2. Jlono/HUTEIbLHAS JINTEPATYpa
ABTOpBI, COCTaBUTENHU 3arimaBue Bubnuoreka W3natenscTBO, TOA, 311, afpec
JI2.1 |Ilog penakmueii A.B. Jluneiinas anre6pa ¥ OCHOBBI Mocksa, "Hayka", 1981,
Edumona, b.I1. MaTeMaTUYECKOr0 aHaln3a:
JemunoBuda COopHHK 3aJ1a4 IO MaTeMaThuKe
JUTS BTY30B
JI2.2 |B.C. lllunaues 3aJa4yHMK 110 BBICIIEH Mocksa, "Beiciras mxkomna", 2001,
MaTeMaTHKe: 3a/Ia4HuK 110
BBICIIICH MaTeMaTHKe
JI2.3 | B.Il. Munopckuii COopHHK 337124 TI0 BBICIIIEH Mocksa, u3a-Bo "Hayka", 1964 r.,
MatemaTuke: COOpHHK 3a1a4
J12.4 | A.B. Bexnemuren Kypc ananutuueckoi Mockga, "Hayxa", 1976,
TEOMETPUU U JTUHEHHOU
anreOpHl: KypcC JIEKITHHA
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTENHU 3arimaBue Bubnuoreka W3natenscTBO, TOA, 311, afpec
JI3.1 | T.II. ®dunoneHKo, AHanuTHuecKas TeoMeTpus U Opck: M3parensctBo OI'TH, 2011,
A.B. IlIBanéBa anrebpa: Kypc JeKIui http://elibrary.misis.ru
JI3.2 | AB. llIBanéna, T.II. AHanmuTHYECKasi TEOMETPUSI: Opck, U3a-so OI'TU, 2007,
DUIOHEHKO Y4eOHO-MeToJruecKoe http://elibrary.misis.ru
nocooue
6.2. Ilepeuens pecypcoB HH(GOPMAIMOHHO-TEIEKOMMYHUKANIMOHHOH ceTu «UHTEepHET»
51 Odunmaneheiii caiit HoBotpouiikoro ¢punnana HUTY | www.nfmisis.ru
"MHUCuC"
32 | Dnekrponnas 6ubanorexka HUTY "MUCuC" http://elibrary.misis.ru
73 | YHUBepcureTckas OMOIMOTEKa OHIAHH http://bibliclub.ru
6.3 Ilepeuensb MPOrpaMMHOTO odecedeHust
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 |Bbpayzep Yandex

6.4. Tlepeyens MHPOPMANHOHHBIX CHPABOYHBIX CHCTEM H MPO(decCHOHAIBHBIX 023 JaHHBIX

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. |

Hasnauenne

OcHarenve




114

VYuebHass  aymuTopHs
JIEKLHIOHHOTO THMA,
3aHATUI

JUTSt 3aHATHH
MPaKTUYECKUX

Kommurekt  yueOHo#f  mebenmm Ha 56  MecTt  uid
oOyuaromuxcs, |  cTanMOHApHBIA  KOMIBIOTEp  UIS
IIperoJiaBarelisi ¢ BBIXOJAOM B HHTEPHET, MPOEKTOpP, 3KpaH
HACTECHHBIN, KOMMYTATOp, JOCKa ayIUTOpHAas MeloBas, BeO
xamepa Logitech, mmmensmonnsie mporpamMsel MS Office,
MS Teams, antuBupyc Dr.Web.

121

VYuebHass  aymuTopHs
JICKIIMOHHOTO THIIA,
3aHITUI

JUTSt 3aHATHH
MPaKTUYECKUX

Kommrekr  yueOnoi#ft mebenmm Ha 56  MecT A
oOyuaromuxcd, |  cTauMOHApHBIA  KOMIBIOTEp  UIS
mpenozaBarens (BBIXOJ, B HHTEPHET), MPOEKTOP, 3KpaH
HACTCHHBIH, KOJOHKH, JOCKAa aylIuTOpHas MeloBas, BeO
xamepa Logitech, mmmensuonnsie mporpamMel MS Office,
MS Teams, antuupyc Dr.Web.

133

VYuebHass  ayauTopHs
JIEKIIUOHHOTO THIA,
3aHATUI

IS 3aHATHH
MIPAKTUYECKUX

Kommnekr  yueOHOM  Mmebenmn Ha 56  Mect  mis
o0y4aromxcs, 1  crauMoHapHBII  KOMOBIOTEp  [UIA
MIpero/aBareNisi ¢ BBIXOAOM B HHTEPHET, MPOEKTOpP, JKpaH
HAaCTEHHBIH, JIOCKa ayauTOpHas MeloBas, 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.

134

VYuebHass  ayaAuTOpHs
JIEKIIMOHHOTO THIIA,
3aHSATHI

IS 3aHATHN
MPaKTHYECKUX

Kommnekr  yyeOHoi  meGenu Ha 40 mect  gus
oOyJaronmmxcs, 1  CTallMOHApHBIA  KOMITBIOTEp  JIJIS
MPEToIaBaTeNss ¢ BHIXOJOM B HWHTEPHET, MPOEKTOpP, dKpaH
Ha IITaTMBE, [OCKAa AayIUTOpHAas MejoBas, BeO Kamepa
Logitech, KOJOHKH, JHIICH3UOHHBIE MpOTrpaMMbel  MS
Office, MS Teams, antuBupyc Dr.Web.

136

VYuebHass  ayaAuTOpHs
JIEKITUOHHOT'O THIIA,
3aHSATUI

TSt 3aHATUI
MPaKTHYECKUX

KowmmekTr  yueOHoW  mebenm Ha 24 Mecta 1A
oOydarommxcs, JOCKa ayJuTOpHas MeNoBas, HOYTOYK,
WHTEpaKTHBHAs ~ JKK-TIaHenb, Be0  Kamepa,  CTOHKa
MoOmipHas, 2 mT., TeaeBu3op LED, mTaTuB HamoJbHBIM.
nuneHsnoHHele  mporpamMmel - MS  Office, MS  Teams,
artuBupyc Dr.Web, windows 10, argponn.

138

VYueOHas  aymuTopHs
JICKLIHOHHOTO THIA,
3aHATUI

JUISt 3aHATHH
MPaKTHYECKUX

Komrurekt  y4eOHOM  MebOemm Ha 32 Mecta  JUId
oOyuaromuxcs, |  cTanMOHApHBIA  KOMIBIOTEp  JUIS
IpernojaBaTeNs C BBIXOJAOM B HHTEPHET, MPOEKTOpP, IKpaH
HACTECHHBIH, [IOCKa aylWTOpHas MeyoBas, BeO Kamepa,
KOJIOHKH, JIMIEH3WOHHBIe mporpamMMmel MS Office, MS
Teams, antuBupyc Dr.Web.

142

VYuebHass  aymuTopHs
JIEKIIIOHHOTO THIA,
3aHATUI

JUTSt 3aHATHH
MIPaKTUYECKUX

Kommrekr y4eObHOM  Mebemm Ha 32 Mecta  UId
00yJaronuxcs, 10CKa ayAUTOPHAs MEIIOBasL.

8. METOAUYECKHUE YKA3AHUA JJIS1 OBYYAIOIIIUXCSA

IMpuctynas k U3y4eHHI0 JUCIMIUIUHBI AHAUTHYECKask TeOMETpHs U anredpa, HEOOXOIUMO B TIEPBYIO OYEPe/ib 03HAKOMUTBCS C
coziepkaHueM pabodeii MPOTrpaMMbl JUCIUIUIAHEL.
ITpu m3ydennn u npopabOTKEe TEOPETUIECKOTO MaTepHalia He0OX0IUMO:
- IOBTOPUTH JEKIHOHHBIA MaTepHall U JOMOIHHUTh €r0 C YUeTOM PEKOMEHI0BAHHOH MO TaHHOM TeMe JIUTepaTyphl;

- IIPU CaMOCTOSITEIbHOM U3y4€HUH TEOPETUUECKOIN TEMBI CIENaTh KOHCIEKT, HCIONb3ys PEKOMEHI0BAHHBIE B HCTOUHUKH

nH(pOpMaITHH.

- OTBETUTH Ha BOIIPOCHI, IIPECTABICHHBIC B ()OH/IE OLIEHOUHBIX CPEJICTB.
YT00BI TOArOTOBKA ObLIA YCIEIIHOH, HE0OXOMMO OCYILECTBIATh ACTANBHbINA pa300p TUIIOBBIX IPHUMEPOB, BBINOJIHSS BCE
BBIYHCIICHHS Ha Oymare ¥ pemnTh Kak MOYKHO OoJIbIIee KOJHdecTBo 3a1ad. [Ipu pemennn 3a1ad He0OX0[MMO 000CHOBATH KX IBIH
STall pelIeHNs 3a1a41, NCXO/ U3 TEOPETHUECKUX TTOJIOKEHIH Kypca. Ecnu 3aaua nMeeT HeCKOIBKO CIIOCO00B pEeNIeH s, TO
HY>KHO 0TOOpaTh camblil onTuManbHbIi 13 HUX. CleayeTr noApoOHO 3anucaTh X0 BalllUX paccyxaeHuid. [Ipu 5ToM pekoMeHayeTcs
OT/IEIISITh BCIIOMOTaTeNbHbIE BEIYUCIICHHUS OT OCHOBHBIX. [ paduiyeckre pucyHKH MOKHO aKKypaTHO BBIIIOIHATH OT PYKH, B
COOTBETCTBHH C JAHHBIMH yCJIOBHS 3a1a4dl. I10TydeHHBINH OTBET HY)KHO IIPOBEPHUTH CIIOCOOAMH, BBITEKAIOIIMMH U3 CYIECTBA
3aJa4l, WM CPaBHUTH C OTBETOM, YKa3aHHOM B cOOpHUKE 3aaad. ITocie mpopaboTKy TUIIOBBIX 3aad, BHIIIOJIHEHHBIX HA
NPAKTHYECKHUX 3aHATHAX ¥ CAMOCTOSITENBHO IPHUCTYIANTE K BBIOJIHEHHUIO PEIICHHs 3a/]a4 U3 PacueTHO-TrpadMIecKuX pador.
CozepxaHue pacdeTHO-TpaduIeCKHX pabOT MPeUI0KEHO B (POHIE OLIEHOYHBIX CPEACTB.

3aBepIIaroNIiM 3TalloM U3y4eHUS yIeOHOro Kypca «AHAMTHYECKas TeoMeTpus 1 anrebpa» sBiseTcs caada dK3amMeHa B 1
ceMecTpe. YCIeNIHOe BBIIONIHEHNE KOHTPOIBHBIX MICEMEHHBIX ayJJUTOPHBIX PaboT U pacdeTHO-rpauIecKux paboT JaroT




o0ydJaromieMycsi BO3MOKHOCTh YCIIEITHO CIPABUTHCS C 9K3aMEHALMOHHON paboOTOH.

OcBoeHHUE TUCIUIUTIHEI IPEIIoIaraeT Kak MpoBeACHIe TPaJHIHOHHBIX ayAUTOPHBIX 3aHATHH, TaK M padOTy B SIEKTPOHHOI
uapopmamoHHo-00pazosatensHol cpene HUTY «MUCHCy (QUOC).

IIpenmMyIIeCTBEHHO AJIsi CHHXPOHHOTO B3aMMOJICHCTBUS MEXIY YYACTHHKaMHU 00pa30BaTeIbHOTO MPOIecca MOCPEICTBOM CETH
«HuTeprer» ucnonbiyercs Microsoft Teams (MS Teams). UToOBI TOITHOIICHHO HCIOJB30BAaTh €r0 BO3MOYKHOCTH HY)KHO
YCTaHOBUTH NpriioxkeHne MS Teams Ha mmepcoHATBHBIN KoMIbloTep U TenedoH. CTapocTaM HYKHO co3ath rpymmy B MS Teams.
VY4acrue B rpyne no3BoJser:

- CIIyIIaTh JICKIIH;

- paboTaTh HA MPAKTHYECKUX 3aHATHIX;

- OBITH Ha CBSI3H C IIPEIOIaBaTeIeM, 3a/aBasi €My BOIIPOCHI MII OTBEUas Ha €ro BOIIPOCHI B 00IIEM HaTe IPYIIEI B pabodee BpeMs ¢
9.00 no 17.00;

- OCYILIECTBIISITh COBMECTHYIO paOOTy Haj JOKyMeHTaMH (Bkiaaka "daiinsr").

[Ipu npoBeneHNN 3aHATHH B TUCTAaHIIMOHHOM CHHXPOHHOM (hopMaTe Hy)KHO BCETJia padoTaTh ¢ BKIIFOYEHHOW KaMepOoH.
HcknogeHne — eciiu MperoAaBaTellb MONPOCUT OTKITIOUYUTh KaMepbl U MUKPO(OHEI B ¢BsA3U ¢ OonbImnMu noMexamu. Ha aBatapkax
JIOJDKHBI OBITh MCKIIFOUUTENFHO JIENOBBIe (hOTO.

ITpu nmpoBeneHNH JISKITMOHHO-TIPAKTHYECKAUX 3aHATHI BEIETCs 3aIlliCh. DTO AaeT BOZMOXHOCTH ITPOCMOTPA 3aHATHSA B CITydae
HEBO3MOXKHOCTH IPHUCYTCTBHS Ha HEM WM IIPH HEOOXOIMMOCTH BHOBb OOPATHTCS K MaTepHally U 3aHOBO €ro MIPOCMOTPETE.




