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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 15.03.02 TexHONMOrMYECKHE MAIIUHBI U 000pYIOBaHHE
[Tpodums Meramtyprudeckre MalluHEl 1 000pYI0BaHHUE
Keamuduxanums Bakanasp
dopma o0yueHHs 3a04Has
OO0mast TpyI0EMKOCTh 43ET
YacoB 1o y4eOHOMY IIJIaHy 144 ®DopMbl KOHTPOJISL HA Kypcax:
B TOM UYHUCIJIE! 9K3aMeH 1
ayJUTOPHBIE 3aHATH 18
caMoCTOsITeNbHAs paboTa 117
4acoB Ha KOHTPOJIb 9

Pacnpeueﬂeﬂne YaCcoB JUCHUILIMHBI IO KypcaM

Kypc 1
— Uroro
Bun 3anaruit vy | PO

Jlexnuu 8 8 8 8
IIpakTuyeckue 10 (10 |10 |10
Uroro ayn. 18 (18 |18 |18
Konrakrnas pabora 18 |18 |18 |18
Cam. pabora 117 | 117 | 117 | 117
B Tom uucne cam.
pabota B pamkax ®OC
Yacel Ha KOHTPOJIb 9 9 9 9
HUroro 144 1144 | 144 | 144




IIporpammy cocraBum(u):
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Pabouas mporpamma
AHalIuTHYecKasi FeOMeTpPHs M BeKTOpHas ajredpa

Pazpaborana B coorBerctuu ¢ OC BO:

DenepanbHBII rOCYIapCTBEHHBIN 00pa30BaTENBHBIA CTAaHIAPT BRICIIEr0 00pa30BaHMs - OakalaBpHAaT 110 HAIIPABICHHIO TOATOTOBKH
15.03.02 TexHOoNOrMUECKHE MAIIMHEL U 000pyaoBaHKe (Iprka3 MunoOpHayku Poccun ot 25.11.2021 1. Ne 465 0.8.)

CocraBneHa Ha OCHOBaHMHU y4eOHOTO IUIaHA!

15.03.02 TexHonoruueckue MamuHb ¥ o0opynoBanne, 15.03.02 23 Texnomorwd. MamuHs! 1 06opynosanue [IpMMuO_3ao0u.plx
Meramtypruueckie MaliHbl 1 000pyI0BaHKE, YTBEPKIEHHOT0 YueHbIM coBeToM PI'AOY BO HUTY "MUCuC" B cocrase
cootserctBytomierd OITOIT BO 30.11.2022, nporokoi Ne 41

VrBepxnena B coctase OIIOII BO:

15.03.02 TexHonOrMUECKHEe MAIIMHEI ¥ 000pyI0BaHKE, MeTamTypruieckie MaluHbl 1 000pyA0BaHHE, YTBEPKACHHOW Y UEHBIM
coserom ®T'AOY BO HUTY "MHUCuC" 30.11.2022, nporokoin 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

HGHLIO N3Yy4YCHUA TUCHUIIIINHBI ABJIACTCA q)yHIIaMeHTaJII)HaSI IIoATOTOBKaA 6y}lyIlII/IX 6aKaHaBp0B 10 JUCHHUILIMHAM
MaTeMaTHYCCKOIo IMUKJIa

1.2 | 3agaum:
1.3 | - pa3BHUTHE JIOTHYECKOTO ¥ AITOPUTMHYECKOTO MBIIUICHNS;
1.4 | - oBnaseHre OCHOBHBIMU METOJAaMH UCCIIEIOBAHUS U PElIeHHs] MaTeMaTHYECKHX 3a]1a4;
1.5 | - BEIpabOTKa yMEHHSI CAMOCTOSTENEHO PelaTh U IPOBOJUTE MaTEMaTHICCKHI aHAIN3 MTPUKITAIHBIX 33144
2. MECTO B CTPYKTYPE OBPA30OBATEJIbHOM IIPOI'PAMMBI
Brox OIT: B1.0
2.1 TpeboBanus k l]pe)lBa]Pl/lTeﬂ])HOi/i NOAr0TOBKE 00y4aroerocs:
2.2 JAucuunianubl (MOIY/IH) U MPAKTHKHU, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAY/Is) HEOOX0AUMO KaK
npelecTByolIee:
2.2.1 | MarepuanoBeneHue
2.2.2 | MexaHuKa )KHIKOCTH U ra3za
2.2.3 | Teopus BeposATHOCTEH U MaTeMaTHUYECKasl CTATUCTHKA
2.2.4 | Teopust MEXaHU3MOB U MallllH
2.2.5 |TemnoTexHuKa
2.2.6 | TexHONOTUsl KOHCTPYKLIMOHHBIX MaTepHaJiOB
2.2.7 |YuebHas nmpakTHKa
2.2.8 | Oxonorus
2.2.9 |DnexTpoTexHHUKa
2.2.10 | Heranu Mamux
2.2.11 |JedopmanmoHHbIE METOABI HAHOCTPYKTYPHPOBAHUS METAIIIOB
2.2.12 | OCHOBBI TEXHOJIOTUH MAIINHOCTPOECHUS
2.2.13 |IlpousBoacTBEHHAs IIpaKTHKa
2.2.14 |Hcropust METaJITyprU4e€CKON OTpaciu
2.2.15 |KowmmneroTepHas rpaduka
2.2.16 |KoHCcTpynpoBaHHE MalIHH U 000PyIOBaHS
2.2.17 | KypcoBas HaydHO-HCCIIeI0BaTENbCKas padoTa (JacTh 1)
2.2.18 | OCHOBBI IPOCKTUPOBAHUS
2.2.19 | CAIIP B MeTa/uTypru4ecKoM MallHHOCTPOSHUH
2.2.20 | CoBpeMeHHbBIE METO/IbI POCKTHPOBAHKS 000PYIOBAHUS METAJTYPTUUYECKOTO ITPOU3BOJICTBA
2.2.21 | DnexTponpUBOJ U aBTOMATHU3ALUS METAJUTyPrU4ecKOro 000pyI0BaHUs
2.2.22 | DnexTponpuBOJ METAUTYPTUYECKUX MAIIUH
2.2.23 | JluHamMuKa ¥ IPOYHOCTH TEXHOJIOTUYECKUX MAIIUH
2.2.24 |JluHaMHYeCKUE PACUEThI MAIIIMH U MEXaHH3MOB
2.2.25 | KypcoBas HaydHO-HCCIeq0BaTeNbCKas paboTa (dacTp 2)
2.2.26 |MeTtonsl yBeIHIECHHUS PeCypca TEXHOIOTUIECKOTO 000py10BaHUS
2.2.27 |IloaroToBKa K IpOIeIype 3alIUTHI U 3allUTa BEITYCKHOH KBATH(HUKAITOHHON pabOTHI
2.2.28 |IlpengunnoMHas MpaKTUKa
2.2.29 |IlpomsluieHHas 3KOJIOTUS
2.2.30 | OkcrryaTanys 1 PEMOHT METAJTYPTHYE€CKUX MAIluH

3. PE3YJIbTATBI OBYYEHMUA 1O JUCHUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMbIMH
KOMIIETEHIIUSAMUA

YK-1: Crioco0eH ocymiecTBJISATH MONCK, KPUTHYECKUI aHAJIU3 M CHHTe3 HHPOPMALUH, YMeHHEe AHAJTH3NPOBATH MPOLecChl
CHCTeMBI € HCTOJIB30BAHHEM COOTBETCTBYIOIINX AHAJNTHYECKNX, BBIYHCINTEILHBIX H IKCIEPHMEHTAJIbHBIX METO/I0B,
NPUMEHSATh CHCTeMHBIH MOAXO0/ ISl pelieHHs MOCTABJIEHHBIX 32124

3HaTb:

VK-1-31 3HaTh pa3nuuHbIC MATEMATHYECKHUE CPEbI IUIs PEIICHHS MAaTEMaTHIECKNX 3aJad C BU3yalnu3anueii TaHHBIX B BULE
Pa3IMYHBIX TPadUKOB

OIIK-1: Cnioco0eH NPpUMEHSITh eCTeCTBEHHOHAYYHbIE H 001leHHKeHEePHble 3HAHUA, MeTObl MAaTEMATHYeCKOI0 AHAIN3A U
MO/IeJIMPOBAHMSA B IPOQeCCHOHAIBLHOM e Te1bHOCTH




3HaTh:

OIIK-1-31 OcHOBHBIE IOHATHS IHHEHHOH anreOpsl

OIIK-1-32 OcHOBHBIC MMOHATHSA BEKTOPHOH aJIreOphI

OIIK-1-33 OcHOBHBIE IOHATHUSI AHATUTUYECKON FEOMETPUU

OIIK-2: Cnoco0eH NPpUMeHATh OCHOBHbIE METO/IbI, CIIOCOOBI 1 CPeJCTBA MOIy4YeHHUs], XPaAHeHHs, TepepadoTKu HHPOpMaLHH
MPH pelieHn 32124 NPo¢ecCHOHATLHOMN JesITeTLHOCTH

3HaTh:

OIIK-2-31 KOMMyHHUKAIIHOHHBIE TIAT(HOPMBI

YK-1: Crioco0eH ocymiecTBJISATH NONCK, KPUTHYECKUI aHAJIU3 M CHHTe3 HHPOPMALHH, YMeHHEe AHAJTHU3NPOBATH NMPOLecChl
CHCTeMBI € HCTOJIB30BAHHEM COOTBETCTBYIOIINX AHAJUTHYECKNX, BBIYHCIUTEILHBIX H IKCIEPHMEHTAJIbHBIX METO/I0B,
NPUMEHSATh CHCTeMHBIH MOAXO0/ ISl pelieHHs MOCTABJIEHHBIX 32124

Ymern:

YK-1-Y1 ucnonp3oBath MUGPOBBIC CPEICTBA IS PEIICHUS 3a1a4

OIIK-1: Cnioco0eH NPpUMEHSITh eCTeCTBEHHOHAYYHbIE H 001lleHHKeHEePHbIe 3HAHHUA, MeTObl MATEMATHYECKOI0 AHAIU3A U
MO/IeJIMPOBAHHsA B IPOQeCCHOHAILHOM e Te1bHOCTH

Ymerb:

OIIK-1-Y1 permaTs THITOBEIE 3a/1a4¥ TMHEHHOH, BEKTOPHOI anreOpsl, aHATMTHIECKOH TeOMETPpUH

OIIK-1-Y2 pemats npuKiIaaHble 3a1a41 METOIAMH aHATUTHYECKON T€OMETPHU U aiaredpbl

OIIK-2: CriocodeH NpUMEHSITh OCHOBHbIE METO/IbI, CIIOCOOBI M CPEACTBA MOJIYy4eHUsI, XPaHEH s, MepepadoTkn nHGopMauuu
NPH peLieHUM 32124 NpodecCHOHAILHOM e TeIbHOCTH

YMerhb:

OIIK-2-V1 - ucnons30Bath 1HU(PPOBBIE HHCTPYMEHTHI IS PEIIICHUS 3a1aY;

YK-1: Cnioco0eH ocylecTBJIATh NOMCK, KPUTHYECKH I aHATU3 U CMHTe3 HHGOpMaUMH, yMeHHe AaHAJTU3UPOBATH MPOLECCHI U
CUCTEMBbI C HCITOJIB30BAHUEM COOTBETCTBYHOIIUX AHAIUTUYCCKUX, BBIYHUCIUTEJIbHBIX U JKCIIEPUMEHTAJTbHBLIX METO/10B,
NPUMEHSATh CHCTEMHBIH MOIXO0/ ISl PellleHHs MOCTABJIEHHbIX 32124

Baanernb:

VYK-1-B1 HaBbIKaMu pelieHuss MAaTeMaTHIECKUX 33124 C UCIOIh30BaHUEM I (PPOBBIX HHCTPYMEHTOB

OIIK-1: Cnoco0en NPUMEHATH €CTECTBEHHOHAYYHbIC U Oﬁlllel/lH)KeHeprle 3HAHUA, METOJAbI MATEMATHICCKOI'0 aHA/IN3Aa H
MOAC/JIMPOBAHUSA B IIpO(l)eCCPIOHaJ]bHOﬁ ACATCJIBbHOCTH

Baagern:

OIIK-1-B1 HaBBIKaMH pelIeHUs aNreOpandeckux ¥ FreOMeTPUIECKUX 3a1a4

OIIK-2: CnocoGeH NpUMEHSITh OCHOBHbIE METO/IbI, CIOCOOBI U CPeACTBA MOJIY4eHHs1, XPaHeHUs], HepepadoTKu UHGOpMaLHU
NPH pellleHu  3a/1a4 npodeccHoHATBLHOM AesATeTbHOCTH

Baagernb:

OIIK-2-B1 HaBbIKaMU HCIIOJIB30BAHNUS KOMMYHUKAIMOHHBIX T1aT(GOpM

4. CTPYKTYPA U COJEP)KAHUE

Kon HaumenoBanmue pasnenoB u | Cemecrp | HacoB | @opmupyemsbie | Jluteparypa | Ilpumeyanue KM BeimoJsn
3aHATHSA TeM /BUA 3aHATHSA/ / Kype HHIMKATOPBI H 3J1. sieMble
KOMIICTCHIUH pecypcsl padoThI
Pa3gen 1. DnemeHThI
JIMHeIHOI aJaredpbI
1.1 Martpuupl. JleTepMUHAHTBI. 1 2 OIIK-1-31 JI1.1
MarpuuHsie ypaBHEHUSI. OIIK-1-Y1 JI1.2J12.1
Pemenne cucrem NMHEHHBIX OIIK-1-Y2 J12.4J13.1
ypaBHeHUH /JIex/ OIIK-1-B1 0102233
OIIK-2-31
OIIK-2-Y1
1.2 Martpuubl. Onepanuu Hajt 1 4 OIIK-1-31 JI1.2J12.1
Marpuramu. OOpaTHas OIIK-1-V1 J12.4J13.1
Marputa /Cp/ J3.2
212233




1.3 MarpuuHsie ypaBHEHUS. OIIK-1-31 J1.1
CucTeMsbl JTMHEHHbBIX OIIK-1-32 JI1.2J12.1
ypaBuenwuit /TIp/ OIIK-1-Y1 J12.4J13.1

313233
1.4 Onpexnenureny u ux OIIK-1-31 J1.1
cBoiictBa /Cp/ OIIK-1-V1 JI1.2J12.1
J12.4J13.1

J3.2
213233

1.5 O6partnas marpuua. Panr OIIK-1-31 J1.1
MaTpulbl. MaTpuyHbIe OIIK-1-V1 JI1.2J12.1
ypasuenus /Cp/ J12.4713.1

213233

1.6 Onpenenureny BHICIIUX OIIK-1-31 JI1.1
MOPSIKOB, CIIOCOOBI OIIK-1-V1 JI1.2J12.1
BbIUKcIeHus. Pasnnynbie J12.4J13.1
CrocoOBI OTIPEIeNICHNs] paHTa 212233
MaTpHuIbl (METO
MIPUCOCIMHEHHON MaTPHIIbI,

METO/I JIEMEHTAPHBIX
npeoOpazoBanuit) /Cp/

1.7 Pemenne cuctem JTMHEHHBIX OIIK-1-31 JI1.2J12.1
ypaBHeHuit (meton Kpamepa. OIIK-1-V1 J12.4J13.1
MaTpu4HbIH MeTox) /Cp/ J3.2

013233

1.8 Meron 'aycca pereHus OIIK-1-31 JI1.2J12.1
CHCTEM JIMHEHHBIX OIIK-1-V1 23
ypasaenuii /Cp/ J12.4713.1

J3.2
313233

1.9 Pemenne kKoHTpOJIbHOM OIIK-1-31 JI1.2J12.1 KM1

paboter Nel /Cp/ OIIK-1-Y1 J12.4713.1
213233

Paznen 2. Bekropnas

aireopa

2.1 OCHOBHBIE TIOHSATHS. VYK-1-31 OIIK- JI1.2
JInHeliHas 3aBUCHMOCTD, 1-32 OIIK-1- JI1.3J12.3
HE3aBUCHUMOCTb BEKTOPOB. Vi JI2.4J13.1
Basuc BekTopHOro 213253
npoctpancTBa. CranspHoe
MPOU3BE/ICHNE
BekTopoB /Jlex/

2.2 OCHOBHBIC TIOHSATHSI. YK-1-31 OIIK- J1.2
JluneitHas 3aBUCHUMOCT®, 1-32 OIIK-1- | JI1.3J12.4J13.
HE3aBUCHMOCTh Vi 1
BekTOpoB /Cp/ 213233

2.3 Koopaunats! BekTopa. VYK-1-31 OIIK- J.1
CkansipHO€e, BEKTOPHOE, 1-32 OIIK-1- | JI1.2J12.4J13.
CMEIIaHHOE MPOU3BEICHHIE Vi 1
BekTopos /IIp/ 2103233

2.4 Pasnoxxenune BekTopoB uepes YK-1-31 OIIK- J1.1
0a3MCHBIC BEKTOPHI. 1-32 OIIK-1- JI1.2J12.2
Koopaunatsr Bextopa /Cp/ V1 J12.4J13.1

313233

2.5 JelicTBUs HaJl BEKTOpaMu B VYK-1-31 YK-1- J1.1
KOOPJAHWHATHOM (opMme. V1 OIIK-1-32 JI1.2J12.2
CxasipHO€ TTpou3BeIeHIE OIIK-1-Y1 J12.4J13.1
BEKTOPOB. €ro (hr3uueckuit 012233

cMblci. BekTopHoe
HPOU3BEAEHUE BEKTOPOB, €TI0
reOMETPHYECKHI CMBICII.
CMeIIaHHOE NTPOM3BeICHHE
BEKTOPOB, €r0
reoMerpudeckuii cMmeici. /Cp/




2.6 BeInonHenye KOHTPOJIBHOM YK-1-31 OIIK- 1.2 KM1
pa6otsr 1 /Cp/ 1-32 OIIK-1- JI1.3J12.1
Vi J12.4713.1
J3.2
313233
Paznen 3. [Ipsamas.
IInockoctn

3.1 IIpsiMas Ha IIOCKOCTH. VK-1-31 VK-1- Jd1.2

[Tnockocts /Tp/ B1 OIIK-1-B1 | JI1.3J12.4J13.
1J13.2
313233

32 IIpsiMast Ha IIOCKOCTH. VYK-1-31 VK-1- | JI1.2J12.4J13.
Crioco0b1 3aanus. YToma B1 OIIK-1-B1 1
MEXIY MPSIMBIMU. 212233
PaccrosiHue OT TOUKH 10O
npsimoii /Cp/

33 [Ipsimast B mpocTpaHCTBeE. VK-1-31 VK-1- | JI1.1J11.2
[Inockocts. Paccrosinue ot B1 OIIK-1-B1 JI1.3J12.1
TOYKH /10 IJIOCKOCTH. J12.4J13.1
B3auMHoe pacnionoxxeHue 0102233
IJIOCKOCTEH. YTom Mexay
rockoctsimu /Cp/

34 BerlmosHeHE KOHTPOJIBHOMN VK-1-31 YK-1- | JI1.2J12.4J13. KM1
paboter Nel /Cp/ B1 OIIK-1-B1 1

212233
Pa3nen 4. Jlunuu BTOpPOro
nopsiAKka

4.1 Dnnwurc, runepbona, VK-1-Y1 OIIK JI1.1

napaboia /JIex/ -1-B1 JI1.2J12.4J13.
1
313233

4.2 Ommunc. ['unepbona. YK-1-Y1 OIIK | JI1.2J12.4J13.
[Mapa6ona. Kanonmdeckue -1-B1 1J13.2
ypaBuaenus. Cpoiictea. /Cp/ 313233

43 Knaccugukanmst KpuBbIx VK-1-Y1 OIIK | JI1.2J12.4J13.
BTOpOro noprsiaka /Cp/ -1-B1 1J13.2

313233

4.4 Konrponbnas pabota YK-1-¥Y1 OIIK | JI1.2J12.4J13. KM1

Nel /Cp/ -1-B1 1J13.2
313233

Pazgen 5. IloBepxHocTn

BTOPOTO MOPSIIKA

5.1 Anrebpandeckue VYK-1-Y1 OIIK | JI1.2J12.4J13.
MIOBEPXHOCTH BTOPOTO -1-B1 1
nopsiaka (DIIUICOoU], KOHYC 215253
BTOPOTO HOPSAKA,
apaboIOHIBI,

TUIIEPOOTIOUIBI,
LITHHIPHYCCKUE
noBepxHOCTH) /JIek/

5.2 DIIMICON], KOHHYECKHE VK-1-Y1 OIIK JI1.2J12.1
MOBEPXHOCTH, TApaOOJIOHIBI. -1-B1 J12.4713.1
I'unepOoTonIbI, JI3.2
LHWIHHIPUYECKUE 215253
nosepxHocTH /Cp/

53 Konrponsnas pabora VK-1-Y1 OIIK JI1.2J12.1
Nel /Cp/ -1-B1 J12.4J13.1

J3.2
212233

Pasnea 6. IloaroroBka k
KOHTPOJbHBIM
MEpPONPUATHAM 1
BbINOJIHSEMbIM padoTam




6.1

O0BeM yacoB

CaMOCTOSITEILHOM pa6OTBI Ha

noarotoBky k KM /Cp/
6.2 O0BeM gacoB 1
CaMOCTOSITEIbHON paboTHI HA
moarotoBky k BP /Cp/
5. ®OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KoutpoabHble MeponpusiTius (KOHTPOJIbHAas padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.I), BONPOCHI A5
€CaMOCTOSITeJIbHON MOATOTOBKH
IIposepsiemble
Kon KonTponsHoe
KM MepOTpUATHE HHIIMKATOPBL Bompocs! 11 oAr0TOBKU
KOMIIETeHLU I
KM1 KonTponbras VYK-1-31;YK-1- 1. MaTpu1ipl, oniepaiu HaJy HUIMUA
pabota Ne | VI1;YK-1-B1 2. OnpenenuTeny, UX CBOUCTBA
3. ObpaTHas MaTpHIa, MATPUIHBIC YPaBHEHHS, PAaHT MAaTPHIIBI
4. Pemenue cucrteM JTMHEHHBIX YpaBHEHUN
5. Bexrtopsl, onepanuy HaJl HUMH, 0a3HC BEKTOPHOTO IPOCTPAHCTBA,
KOOPJMHATHI BEKTOpa
6. CxanspHOe, BEKTOpHOE, CMEIIaHHOE ITPOM3BEACHHS BEKTOPOB, UX
TEeOMEeTPHUECKUH 1 (pU3NIeCKH CMBICI
7. Ilpsimast ¥ IOCKOCTh B IPOCTPAHCTBE
8. Dnnurnic
9. T'nnepbomna
10. ITapabona
11. Knaccuukaiusi KpuBBIX BTOPOTO TOPSIIKA
12. TloBepXHOCTH BTOPOTO MOPSAKA
KM2 DK3amMeH VK-1-31;0I1K-1- 1. MaTpu1ibl, oniepaiiy HaJ HUIMUA

31;0I1K-1-32;0I1K-
1-33

2. OnpenenuTeny, UX CBOHCTBA

3. O6paTHas MaTpULa, MATPUUHBIE YPABHEHHS, PAHT MaTPHIIbI

4. Pemenue cuCTEM JIMHEHHBIX ypaBHEHHN

5. Bexropsl, onepanuy HaJl HUMH, 0a3¥C BEKTOPHOTO IPOCTPAHCTBA,
KOOpPIMHATHI BEKTOpa

6. CxanspHoe, BEKTOPHOE, CMEIIaHHOE ITPOU3BEAEHHS BEKTOPOB, UX
TEOMETPHUYECKUH N PU3NIECKUH CMBICI

7. IlpssMas ¥ IUIOCKOCTb B IPOCTPAHCTBE

8. Dnnurc

9. 'nnepboina

10. [Mapaboa

11. Knaccudukanus KpuBbIX BTOPOTO MOPsIIKA

12. TloBepXHOCTH BTOPOTO MOPSIKA

5.2. Ilepeuens paGoT, BHINMOJIHAEMBIX 110 JUCHUIIHHE (Moaymio, pakTuke, HUP) - 3cce, pedepaThbl, npakTHyeckue u
pacueTHO-rpaduyeckne padoThl, KYPCOBbIe PA0OThI, MPOEKTHI U JIP.

OTCyTCTBYIOT




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

MUHHUCTEPCTBO HAVKH 1 BBICIITET'O OBPA3OBAHI 1 POCCUMCKOU ®ENEPAITNN
OEJNEPAJIBHOI'O T'OCYAAPCTBEHHOI'O ABTOHOMHOI'O OBPA30BATEJIBHOI'O YUPEX/IEHM A BBICIIET'O

OBPA3OBAHNA

«HanuoHnanbHbI HccnenoBaTenbCKUi TexHomorndeckuit yauusepcurer « MUCHUCH

HoBoTponukuii ¢punuan
(H® HUTY «MUCHCy)

Kagenpa MatemaTuky 1 €CTECTBO3HAHMS
OK3AMEHALIVOHHBIN BUJIET NeQ

Hucnumnmna:

dopma o0ydeHHs: 3a0UHast

qupMa MPOBCACHUA: TMCbMCHHAsA

AHaJIMTHYECKAsi TEOMETPHUS M BEKTOpHAs anreOpa
Hamnpasnenue: 15.03.02 TexHonornieckre MaluHbI U 000pyIOBaHIE

1. Cdopmynupyiite onpeneneHne MUHOPA H areOpandecKoro JOMOIHEHHUS JJIEMEHTa.
2. Yxaxurte GopMyny OTHICKAaHHUS BEKTOPHOTO IPOU3BEAECHHS BEKTOPOB, €CIM BEKTOPHI 3a1aHbl KOOPAUHATAMHU, YKAKUTE
TEOMETPHYECKUI CMBICT BEKTOPHOTO ITPOM3BEACHHS.
3. Hana tpeyronsHas nmupamuna ABCD, Haiinure miomans ocHoBanus ABC u yron mexnay pebpamu AD n AC, ecnn
KoopauHathl Touek cuenytomue: A(-1,0,3); B(4,2,-2); C(1,-1,4); D(-2,3,-5).
4. CocraBbTe YpaBHEHHUE IUIOCKOCTH, npoxoasieii uepes Touky A(-1,0,3) u mapamnensno Bektopam BC u BK, ecnu B(-4,1,-2); C

(_131’4); K(29'195)

5. Ompenenurte TUT KPUBOM, TIOCTPOUTE €€:
6. Haiinure perieHre cCUCTEMbl JMHEHHBIX YpaBHEHHU:

CocraBwit: T . mpenoaasarens kadeapsr MuE

3aB. xadenpoit MuE

« » 2024 r.

T.I1. ®unoneHko

(moxmuCh)

A.B. IlIBanesa

(moamuce)

5.4. Meroauka oLleHKH OCBOeHHsI JUCHMILUINHBI (MoayJis, npakTuxku. HUP)

6. YHAEBHO-METOAWYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas jutepartypa

6.1.1. OcHoBHas IuTEpaTYpa

ABTOpBI, COCTaBUTEIHN

3araBue

bubnuoreka

WznarenbcTBo, TOI, 311. ajpec

JI1.1 |B.C. lllunauen

Kypc BeiCcIICi MaTemaTHKH:
KypC JIeKLIMH

Mockga, u3a-so "IIpocmekt", 2004 T,

JI1.2 | Ilog penakmueii FO.M.
CmupHOBa

COopHHUK 33124 10
QHAIIMTHYECKOIl TEOMETPHHU U
JMHEHHOH anrebpe: cOOpHHUK
3amaq

Mockaa, Jloroc, 2005 r.,

JI1.3 [3ybxoB B.T',
JIaxoBckuii B.A.,
Maprtsinenko A1,
Munocues B.b.

Kypc marematuku aiis
TEXHHUYECKHX BBICIITHX
y4eOHBIX 3aBEJCHUI

CII6: UzparenscTBo "Jlans", 2013,

6.1.2. Jlono/THUTeILHAS JIMTepaTypa

ABTOpBI, COCTaBUTCIIN

3araBue

bubnuoreka

WznarenbcTBO, TO, 3I1. aJipec

JI2.1 |Tlon penaxiueit A.B.
Edumosa, b.I1.
JemuaoBuua

JluHeliHas anredpa ¥ OCHOBBI
MaTeMaTHYEeCKOTO aHaIIN3a!
COopHHK 3a/1a4 IO MaTeMaTuKe
JUTSL BTY30B

Mockga, "Hayka", 1981,

JI2.2 | B.C. llunaueB

3aJayHKK T10 BBICIICH
MaTeMaTHKe: 3aJauyHUK 110
BBICIIIEH MAaTEMAaTUKE

MockBa, "Beicmas mxkoma", 2001,

JI2.3 | B.Il. Munopckuit

COopHHUK 33124 IO BBICILIEH
Matemaruke: COOpHHK 3a1a4

Mocksa, n3a-Bo "Hayka", 1964 r.,




ABTOpBI, COCTaBUTEIH

3arnaBue

Bubmmnorexa M3parenscTBO, roa, 3i1. anpec

J12.4 | A.B. bexnemumen Kypc ananurnyeckoit Mocksa, "Hayka", 1976,
TEOMETPUH U JTUHEHHOI
anreOpHl: KypC JIEKITHHA
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTEIH 3armaBue Bubnmmnorexa M3parenscTBO, roa, 3. agpec
JI3.1 | T.IIl. ®dunoneHKo, AHanuTHueckas reoMeTpus U Opck: M3parenscteo OI'TH, 2011,
A.B. [lIBanépa anredpa: Kypc JIeKIUi http://elibrary.misis.ru
JI3.2 | AB. llIBanéna, T.II. AHanmUTHYECKasl TEOMETPUS: Opck, U3a-so OI'TU, 2007,
OUIOHEHKO Y4eOHO-MeToJiuecKoe http://elibrary.misis.ru
nocobue
6.2. Ilepeyens pecypcoB HH(POPMATHOHHO-TeJIEKOMMYHHKAHOHHOH ceTH « AHTEepHET»
51 Odunmanphelii caiit HoBotpowuiikoro ¢punmnana HUTY | www.nfmisis.ru
"MUCuC"
32 | DnekrponHas oubmmoreka HUTY "MUCuC" http://elibrary.misis.ru
D3 | YHUBepcuTeTcKkas OMOIMOTEKa OHIAHH http://bibliclub.ru
6.3 IlepeyeHb NporpaMMHOro odecrneyeHust
.1 Microsoft Teams
1.2 |Zoom
I1.3 | bpaysep Opera
1.4 |Bpaysep Yandex
6.4. IlepeueHb HH(GOPMAIMOHHBIX CIIPABOYHBIX CHCTEM U NMPO(decCHOHATBHBIX 0a3 TaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECITIEYEHHUE
Ayn. | Ha3nauenue OcHaiteHue

114 VYuebnass  ayauropus  Jua  3aHATHiH | Kommiuekt — ydeOHOW — mebenmn  Ha 56 MecT A
JIEKIIMOHHOTO THIIA, MPaKTHYCCKUX | OOydarommxcs, 1 KOMOBIOTEp [UIA TpernojgaBaTens ¢
3aHATUI BBIXOJIOM B MHTEpPHET, 1 cTalUOHApPHBIA KOMIBIOTEP IJIL

npenojaBarens (y BCeX BBIXOA B HHTEPHET), MPOEKTOD,
9KpaH HACTCHHBIH, KOMMYTaTrop, JOCKa ayIUTOpHas
menoBas, BeO kamepa Logitech, moctym k 3HOC
Vuausepcureta MUCHUC wuyepe3 nuuHbll KaOHMHET Ha
miarpopme LMS Canvas u  Moodle, auIeH3HOHHBIE
nporpammel MS Office, MS Teams, antusupyc Dr.Web.

114 VYuebnass  ayauropuss  Jua  3aHATHi | Kommiuekt — yde6HOW — mebenmu  Ha 56 MecT A
JIEKIMOHHOTO THIIA, MPaKTHYECKUX | oOydarommxcs, |  CTalMOHAPHBIM  KOMIIBIOTEp IS
3aHATUI MPEToIaBaTess ¢ BBIXOJOM B HHTEPHET, MPOEKTOpP, dKpaH

HACTCHHBIN, KOMMYTATOpP, IOCKA ayJUTOPHAas MeJoBas, BeO
kamepa Logitech, murensnonnsie mporpammbl MS Office,
MS Teams, antuBupyc Dr.Web.

121 VYuebnass  ayauropus  Juia  3aHATHH | Kommiekr — ydeOHOWM — mebemn  Ha 56 MecT A
JIEKIINOHHOTO THIIA, MPaKTHYECKUX | oOydarommxcs, 1  CTaMOHAPHBIM  KOMIBIOTEp IS
3aHATUI mpernojaBarens (BbIXOJ B HUHTEPHET), MPOEKTOp, OKpaH

HACTCHHBIH, KOJIOHKH, JOCKa aylIuTOpHas MeloBas, BeO
kxamepa Logitech, mmmensmonnsie mporpamMel MS Office,
MS Teams, antuBupyc Dr.Web.

133 VYuebnas  aymuropmst  [uia  3aHATHH | KomMmimekr — yueOHOM — mebemm Ha 56 MmecT A
JIEKITMOHHOTO THTA, MPaKTUYEeCKUX | oOydaromuxcsi, |  CTalMOHAPHBI  KOMIBIOTEp LIS
3aHATUI Mpero/aBarelisi ¢ BBIXOJAOM B HHTEPHET, MPOEKTOpP, JKpaH

HACTEHHBIH, JOCKa ayOWTOpHas MeJoBas, BeO Kamepa
Logitech, KoylOHKH, JHIIEH3MOHHBIE MporpaMMel MS
Office, MS Teams, anTuBupyc Dr.Web.

134 VYuebnas  aymuropmst  uia  3aHATHH | Kommiuekr  yueOHoM  mebemm  Ha 40 wmecTt A
JICKLIMOHHOTO THIIA, NPAaKTHYCCKUX | OOydyarommxcs, 1  CTalMOHAPHBIA  KOMIBIOTEpP IS
3aHATUH Mpero/aBarelisi C BBIXOAOM B HHTEPHET, MPOEKTOpP, JKpaH

Ha INTaTWBe, JOCKAa AayIUTOpHas MejoBas, BeO Kamepa
Logitech, KoIOHKM, JHIEH3MOHHBIE MporpaMMel MS
Office, MS Teams, antuBupyc Dr.Web.




138 VYuebHas  aymuropmst  [uid  3aHATHH | Kommimekr — yueGHO#T  mebemm  Ha 32 Mecra
JIEKIIMOHHOTO THIIA, MPaKTUYECKUX | oOydarommxcs, 1  CTaMOHAPHBIH  KOMIIBIOTEp

KOJIOHKH, JIMIEH3WOHHBIe mporpamMmsel MS Office,
Teams, antuBupyc Dr.Web.

142 VYuebnas  aymuropmst  uia  3aHATHH | Kommimekr  yueGHO#  mebemm  Ha 32 wMmecra
JIEKIIUOHHOTO THIIA, NPaKTHYECKUX | 00YJarOMINXCsl, IOCKa ayJIUTOPHAsI MeJIOBasl.
3aHATUI

8. METOANYECKHUE YKA3AHUA VIS OBYYAIOIIIUXCSA

IMpuctynas k U3y4eHHIO AUCHMILIUHBI AHaTUTHUYECKAs TEOMETpHs U anrebpa, HEOOXOIUMO B TIEPBYIO OUEPElb 03HAKOMHTBCS C
cozepkaHueM pabodelt IPOTrpaMMbl JUCIAIUIAHEL.

Ipu m3yuennn u npopaboTKe TEOPETUIECKOTO MaTepHaa He0OX0IUMO:

- IOBTOPUTbH JIEKIHOHHBIA MaTepHall U JOMOIHHUTh €r0 C YUETOM PEKOMEHI0BAHHOM MO TaHHOH TeMe JIUTepaTyphl;

- IIPU CaMOCTOSITEIbHOM U3y4Y€HUHU TEOPETUUECKON TEMBI CIENATh KOHCIEKT, HCIONb3ysd PEKOMEHIO0BAHHBIE B HCTOUHUKH
uH(pOpMAITHIH.

- OTBETUTH Ha BOIIPOCHI, IIPECTABICHHBIE B ()OH/IE OLIEHOUHBIX CPEJICTB.

YT00BI TOArOTOBKA ObLIA YCIEIIHOH, HEOOXOMMO OCYIECTBIATh ACTANBHbINA pa300p TUIIOBBIX IPHMEPOB, BBINOJIHSS BCE
BBIYHCIICHNS Ha OymMare ¥ pemnTh Kak MOYKHO OoJbIIee KommdecTBo 3anad. [Ipu pemennn 3a1ad He0OX0JMMO 000CHOBATE KX IBIH
STall pelIeHNs 3a1a41, NCXO/ U3 TEOPETHUECKUX TOJIOKEHUH Kypca. Ecnu 3aaua nMeeT HeCKOIBKO CIIOCO00B PEeLIeH s, TO
HY>XKHO 0TOOpaTh camblii onTuManbHbIi U3 HuX. CleayeTr noApoOHO 3amucaTh X0 BalllUX paccyxaeHuid. [Ipu sToM pekoMeHayeTcs
OT/ZIEISITH BCIIOMOTATENIbHbIE BEIYHUCIICHHUS OT OCHOBHBIX. [ paduiyeckre pucyHKH MOKHO aKKypaTHO BBIIIOIHATH OT PYKH, B
COOTBETCTBHH C TAHHBIMH yCJIOBHS 3a1adl. I10JTydeHHBIH OTBET HY)KHO IIPOBEPHUTH CIIOCOOAMH, BRITEKAIOINMH U3 CYIIECTBA
3aJ1a9M, I CPABHUTB C OTBETOM, YKa3aHHOM B cOOpHUKe 3aaa4. [Tocae mpopaboTKu TUIIOBBIX 3a1ad, BHITIOJIHEHHBIX HA
NPAKTHYECKHUX 3aHATHAX ¥ CAMOCTOSITENFHO IPHUCTYIANTE K BBIOJIHEHHUIO PEIICHHS 3a4a4 U3 PacueTHO-TrpadMIecKUX pador.
CozepxaHne pacdeTHO-TpaduIeCKHX pabOT MPEeUI0KEHO B (POHIE OLEHOTHBIX CPEACTB.

3aBepIIaroIiM 3TalloM U3y4eHUs yIeOHOTo Kypca «AHATUTHYECKas TeoMeTpus 1 anredpa» sBiIgeTcs caada dK3ameHa B 1
ceMecTpe. YCIEeNHOe BBIIOIHEHNUE KOHTPOIbHON MUChbMEHHON paboThI AaeT 00ydaromeMycss BO3MOXKHOCTb YCIIEIIHO CIIPAaBUTHCS C
9K3aMEHAIMOHHON paboTOM.

OcBoeHNe AUCIUILTHHEI IPeJIIoNaraeT Kak MpoBeeHIe TPaJHIIHOHHbBIX AyAUTOPHBIX 3aHATHIH, TaKk U pabOTy B 3IEKTPOHHOIL
uHpOpMaIMOHHO-00pa3oBarenbhoi cpene HUTY «MUCHUC» (ONOC).

ITpenMymiecTBEHHO TSI CHHXPOHHOTO B3aMMOZEHCTBHS MEXTy YYaCTHHKaMH 00pa30BaTEIbHOTO MTpoIiecca IMOCPEICTBOM CeTH
«uTepHer» ucnonbdyercs Microsoft Teams (MS Teams). UToObl MOTHOIIEHHO UCTIONB30BATh €r0 BOZMOYKHOCTH HY)KHO
yCTaHOBUTH npuiiokenue MS Teams Ha nepcoHaIbHBIN KoMnbloTep U TenedoH. CTapocTaMm HYKHO co3aaTh rpynmny B MS Teams.
VYuacTtue B rpymrne no3BoseT:

- CITyIIaTh JEKITIH;

- paboTaTh HA MPAKTHUECKUX 3aHATHSIX;

- OBITB Ha CBS3M C IIPEIOJaBaTeNeM, 33/1aBasi €My BOIIPOCHI MIIM OTBEYasl HA €ro BOIPOCHI B 00ILEM YaTe TPYIIbI B pabodee BpeMs ¢
9.00 mo 17.00;

- OCYIIECTBIIATH COBMECTHYIO paboTy Hax JoKyMeHTamH (Bkiaajaka "daitmsr").

[Ipu npoBeneHUH 3aHITHI B TUCTAHIIMOHHOM CHHXPOHHOM (hOopMaTe HY)KHO BCerja paboTaTh C BKIIFOYEHHOW KaMEpOu.
HckimrodueHne — ecity nperoaBaTelb HOIPOCUT OTKIIFOUNTH KaMephl 1 MUKPO(OHBI B CBA3M ¢ OosbInMu ToMexamu. Ha aBarapkax
JIOJDKHBI OBITH MCKITFOUUTENIFHO JIETIOBBIE (POTO.

IIpu npoBeeHUH NEKITHOHHO-IIPAKTUYIECKHUX 3aHATUI BeAETCA 3alUCh. DTO JaeT BO3MOKHOCTh IIPOCMOTpPA 3aHITHUS B CIIydae
HEBO3MOXKHOCTHU MPUCYTCTBHA HA HEM MM TIPH HEOOXOIUMOCTH BHOBb OOPATHTCS K MaTepUaiy U 3aHOBO €ro MPOCMOTPETS.

3aHATUI IIPEnojaBareisd C BBIXOJOM B HHTEPHET, IPOEKTOP, 3KPaH
HACTCHHBIN, JIOCKa ayluTOpHas MeyoBas, BeO Kamepa,




