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k OITOIT BO 15.03.02 TexHo/IOrH4YeCKUE MAIIMHEI 1
00opy0BaHue
Merajutypruieckie MaliiHbl 1 000py/I0BaHUE

Paboyas mporpamma AuCITUTIMHBI

AHaJIMTHYeCKAs reOMeTPHsl U BEKTOPHAas ajredpa

3akperuieHa 3a nogpasaeneHueM  Kadenpa maremaruku u ectectBo3HaHusi (HoBoTponukuii ¢pusinan)

Hamnpasnenue noarotoBku 15.03.02 TexHoMOTHYECKHE MAIIMHBI K 000pYIOBaHUE

OO6pa3oBarenpHast MporpaMma 15.03.02 TexHonoruyeckue MamuHBL MW oOOpyaoBanue / MeTtamayprudeckue
MAIIMHBI ¥ 000pyIOBaHHE

Kanugpukanms Bakanasp

®opma o0yueHns 3a049Hast

O61mas Tpy10eMKOCTb 43ET Bunsl kOHTpOIIS Ha Kypcax:
YacoB Mo yueOHOMY IIaHy 144 3K3ameH 1

KOHTpOJIbHas padora 1

PacnpeneneHne YacoB JUCHMIIVIMHBI 10 KypcaM

Kypc 1
Hroro

Bun 3ansaruit v | PO
Jlexun 8 8 8 8
[IpakTrueckue 10 (10 |10 |10
Wroro aya. 18 |18 |18 |18
KonrakTHas paboTa 18 |18 |18 |18
Cam. pabota 117 | 117 | 117 | 117
B toMm uncie cam. pabota 32
B pamkax ®OC
Yacel Ha KOHTPOIIb 9 9 9 9
HUroro 144 | 144 | 144 | 144




Iporpammy coctaBu(n):

K.n.H, 3a8. kagpedpoui, [llsanesa Anna Buxmoposua

Pabouast mporpamMMa TUCIUILIHHBL

AHaauTHyeckasi reoMeTpusi U BEKTOpHast anreﬁpa

CocraBieH Ha OCHOBaHHH y4eOHOTO IUIaHA!

15.03.02_26 Texnomoruy. MamuHel U obopynoBanue ITpMMuO_ 3aou.plx, yrBepskaeHHOro YuensiM coBetom HUTY MUCHUC
B cocraBe coorBercTByromeid OITOIT BO 15.03.02 TexHonoruueckue MamivHbl U 000pyaoBaHue MeTalulyprudecKkiue MallviHbl U
o0opymoBaHue MPOTOKOJ OT 27.11.2025 Ne68.

Pabouas mporpamMma ogo0peHa Ha 3aceJaHuu
Kadenpa metannypruyeckux Texnosoruii u odopynosanusi (Hosorpounxuii puinai)

IIpotokon ot 11.03.2026 1., Ne3.

PykoBoautens moapasnenenus Hedenos Aunpeii Buktoposuy.



1. HEJIX OCBOEHUSA

1.

Ju—

HGHBIO N3YUYCHUA TUCHUIUINHBI SABJIACTCA (pyH,Z[aMeHTaHBHaH IIOoATOTOBKA 6yI[yIlII/IX 6aKaﬂaBp0B 10 JUCHOUIITIMHAM
MaTEMaTHYCCKOI'O IMUKJIa

1.2

1.3 |3agaun:

1.4]- Pa3sBUTHUEC JIOTUYECKOT'O U aJITOPUTMUYIECCKOT'O MBIIIIJICHU S,

1.5(- OBJIAICHUEC OCHOBHBIMU METOJAaMHU UCCICAOBAHUA W PCUHICHUA MAaTECMAaTHYCCKUX 3a1a;

1.6]- BLIpa6OTKa YMCHUA CaMOCTOATCIIBHO p€IIaTh U IPOBOJAUTH MaTeMaTUYECKUM aHaIu3 MPUKIAJHBIX 3aga4

2. MECTO B CTPYKTYPE OBPA3OBATEJbHOM ITPOI'PAMMBI

bnoxk OIT: b1.0

. BaHMA K NPeIBAPUTEILHOM IMMOATOTOBK YAIOLIErocs:
2.1 TpebdoBa eIBa e 0l MOATOTOBKE 00yYaI0IIeroc

2.2 JuctmnanHbl (MOYJIN) U NPAKTHKH, 118 KOTOPHIX OCBOEHUE JAHHOM TUCHUTIIINHBI (MOXYJI) HEOGX0IUMO KaK
npeaIecTByONIee:

221 CucreMa PKOJIOTMYECKOr0 MEHEKMEHTa

2.2.2  |IloaroroBka K MpoIenype 3allUThl U 3aIUTa BBITYCKHON KBaTH(pUKaIHOHHON paboThI

2.2.3 | MeHemxMeHT 6€30MacCHOCTH TPYAa U 310POBbS

2.2.4 | Dxonorus

2.2.5 |Teopus BepOATHOCTEH U MaTeMaTHYECKasl CTATUCTUKA

2.2.6 | MexaHnKa >XUJIKOCTH U T'a3a

2.2.7 |MartepuanoBeneHue

2.2.8 | TexHonorust KOHCTpYKIHMOHHBIX MaT€pPHUaIOB

2.2.9 | Jletanu ManuH

2.2.10 | OCHOBBI TEXHOJIOTUHU MAIIUHOCTPOEHUS

2.2.11 |KommsroTepHas rpadurka

2.2.12 | Teopust MEXaHU3MOB U MaIllUH

2.2.13 | TermoTexHHKA

2.2.14 | DnexTpoTexHUKa

2.2.15 |IIpombIlUIEHHAS YKOJIOTHUS

2.2.16 | YueOHas mpaKTUKa

2.2.17 | KypcoBas Hay4HO-HCCIIeAOBaTeIbCcKas padoTa (4acThb 1)

2.2.18 | KypcoBas Hay4HO-HCCIIeAOBaTeIbCcKas paboTa (4acThb 2)

2.2.19 |IIpom3BoAcTBeHHAs MPAKTHKA

2.2.20 |IlpenaumnmoMHas IpaKTHUKa

2.2.21 |DnexTponpuBOA METAJLUTypPTHUECKUX MAITHH

2.2.22 | DneKTponpHBOA M ABTOMATH3AIHS METAJUTyPTHIECKOT0 000PyIOBaHHS

2.2.23 | CAIIP B MeTamIypru4eckoM MalluHOCTPOCHUU

2.2.24 | CoBpeMeHHBIE METOJIBI IPOCKTUPOBAHHS 000PYIOBaHHS METAJUTYPrHYECKOTO MPOU3BOICTBA

2.2.25 |JluHaMMKa ¥ IPOYHOCTb TEXHOJIOTMYECKUX MAIluH

2.2.26 |JluHamMYecKHe pacdeThl MALIMH U MEXAHU3MOB

2.2.27 | Okcmryaranus U peMOHT METAIyprU4eCKUX MallluH

2.2.28 | MeTopl YBENHYCHHUS pecypca TEXHOIOTHIECKOTO0 000pyI0BaHUS

2.2.29 | OCHOBBI IPOEKTUPOBAHUS

2.2.30 | KoHcTpynpoBaHHe MallIuH 1 000pYAOBaHUS

3. PE3YJIbTATBI OBYYEHMUSA 110 JUCHUIIIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMHA
KOMIIETEHIIUSAMH

YK-1: CniocoGeH ocymiecTB/ISTh NOUCK, KPUTHUYECKHIT aHAJIM3 U CHHTe3 HHpopMalul, yMeHHUe aHAJIU3UPOBATh MPOLeCcChl U
CHUCTEMBI € UCIOJIb30BAHUEM COOTBETCTBYIOLIUX AHAIUTHYECKHX, BLIYUCIUTEIBHBIX U IKCIEPUMEHTAJILHBIX METO/I0B,
NMPUMEHSATH CHCTEMHBII MOIXO0/ /ISl pellleHUs MOCTABJEHHbIX 3a/1a4

3HaTh:

VK-1-31 3HaTh pazauyHble MaTeMaTHUECKUE CPEbl ATl peIICHUs MaTeMaTHIECKUX 3aa4 C BU3yalln3allel JaHHBIX B BUC
Pa3INYHbIX TpaduKoOB




OIIK-1: Cnioco0eH nNpuMeHSITh eCTeCTBeHHOHAYYHbIe U 001LeHHKEHEPHbIC 3HAHUS, METOAbl MATEMATHYECKOI0 AHAIN3A U
MO/eTHPOBAHUS B NPo(hecCHOHANIBLHOI AesITeJbHOCTH

3HaTh:

OIIK-1-31 Teoputo cucrem THHEHHBIX anredpandecknx ypaBHeHHi (CJIAY)

OIIK-1-32 - 0CHOBBI aHATUTHYECKOW FEOMETPUU

OIIK-2: Crioco0eH NpUMeHSITh OCHOBHbIE METO/IbI, CIIOCOOBI U CPEACTBA MOJIyUYEeHHsl, XPaAHEHHS, MepepadoTKu HHPOpMANHU
NPH pellieHNH 32124 NpodhecCUOHAILHOM J1esITeJIbHOCTU

3HaThb:

OIIK-2-31 OcHOBHBIC MaTeMaTHYECKHE, PU3MUECKHIE, PUIUKO-XUMHUCCKUE U XUMHUUECKHE METOIBI.

YK-1: Cnioco0eH ocylecTBJISITh NOMCK, KPUTHYECKUI aHAJIM3 M CHHTe3 HHGOpMany, yMeHHe aHAJIM3UPOBATh IPOLECChl U
CHCTeMBI ¢ HCI0JIb30BAHMEM COOTBETCTBYIOIMX AHAJTUTHYECKUX, BBIYHCIHTEILHBIX H IKCIIEPHUMEHTAIbHBIX METO/10B,
NMPHMEHSITh CHCTEMHBIIi MOAXO0/ /151 pellleHusI MOCTABJIEHHBIX 3124

YMmerh:

VK-1-V¥1 ucnons3oBath HU(GPOBEIE CPEACTBA IS PELICHUS 33124

OIIK-1: Cnoco0eH NpuMeHSITh eCTeCTBEeHHOHAYYHbIE U 00LeHH:KeHEePHbIe 3HAHUS, METObl MATEMATHYECKOI0 AHAIN3Aa U
MOJeJTUPOBAHNS B MPO(eCCHOHAIBHOI 1eITeJIbHOCTH

YMmerhb:

OIIK-1-VY1 - pemats TUIOBbIE MaTeMaTHYECKUE 3a/1a4H;

OIIK-1-V2 - pemats NpuKIaJHbIe 33/1a41 MATEMaTHYECKUMU METOJaMH

OIIK-2: CriocoGeH NpuMeHSITh OCHOBHBIEC METO/Ibl, CIIOCOObI M CPEACTBA MOJIyYeHHs], XPaHEeHUs], HepepadoTku HHGoOpMaluu
NPH pellieHHH 32124 NpodhecCHOHAILHOM eI TeJIbHOCTH

Ymerh:

OIIK-2-¥1 Ncnonp30BaTh MaTeMaTHYECKUE U (PU3NIECKUE METOABI VISl aHATTUTHIECKOTO PEIICHHMS 3a/1ad.

YK-1: Cnocoden OCYIIECTBJIATH MMOUCK, KpHTH‘leCKHfI AHAJIU3 U CHHTE3 PIH(l)OpMaIIl/II/I, YMeHHne aHAJIU3UPOBAThL NMPOLECCHI U
CHCTEMBI C UCITOJIB30BAHHEM COOTBETCTBYHOIUX AHAJTUTHYICCKUX, BBIYUCIUTEJIbHBIX H IKCIEPUMEHTAJIbHBIX ME€TOA0B,
NPUMCHATH CHCTEMHBIH MOAX0 AJISA pelIeHUA MOCTABJICHHBIX 3a/1a4

Baanern:

VK-1-B1 HaBbIKamMu peUICHUSA MaTeMaTUYCCKUX 3a/1a4 C UCITOJIb30BAHUEM HI/I(l)pOBLIX HHCTPYMCHTOB

OIIK-2: Cnioco0eH NpUMEHSTh OCHOBHbIE METO/IbI, CIIOCOOBI U CPEACTBA MOJIyYeHHsl, XPaAHEHHS, NepepadoTKu HHPOpMALNHU
NPH pellieHNH 32124 NpodheccCHOHAILHOM JesITeJIbHOCTH

Baanern:

OIIK-2-B1 HaBpikamu mpuMeHEHHsT pa3HOOOPa3HBIX METOIOB IS PEIICHHS HAYYHBIX M HEXKCHEPHBIX 3a/1a4.

4. CTPYKTYPA U COJEP)KAHHUE

Kox HaumenoBanue pasaenoB u | Cemectp | YacoB | ®opmupyemsle | Jluteparypa | [lpumeuanne KM Boinoan
3aHATHSA TeM /BU]I 3aHATHS/ / Kypc HHINKATOPbI H 3L sieMble
KOMIIeTeHI Ui pecypchbl padoThI
Pazgen 1. DnemeHTBI
JIMHeiHOH anreOpbI
1.1 Martpuusl. JleTepMUHAHTHI. 1 2 VYK-1-31 OIIK- J1.1
MatpuyHble ypaBHEHHUS. 1-31 OIIK-2-31 JI1.2J12.2
Pemenne cucrem muHEHHBIX OIIK-2-VY1 JI2.3J13.1
ypaBHeHu# /JIex/ OIIK-2-B1 313233
1.2 Marpuupl. Onepanuu Haf 1 2 OIIK-1-31 JI1.1 KM1
Matpuniamu. O6paTHas OIIK-1-32 JI1.2J12.2
Mmarpuna /Cp/ OIIK-2-31 J12.3J13.1
OIIK-2-VY1 212233
OIIK-2-B1
1.3 MarpuyHble ypaBHEHHUS. 1 1 VYK-1-31 OIIK- J.1 KM1 P1
CucTeMbl TMHEHHBIX 1-31 OIIK-2-31 JI1.2J12.2
ypaBuenuit /TIp/ OIIK-2-VY1 JI2.3713.1
OIIK-2-B1 21 33




1.4 Onpenenureny 1 ux OIIK-1-31 JI1.1

cBoiicts /Cp/ OITK-2-31 JI1.2J12.2
OIIK-2-VY1 J12.3J13.1
OIIK-2-B1 313233

1.5 O6parnas Matpuna. Panr VK-1-¥1 OIIK J1.1
MaTtpulbl. MaTpu4HbIe -1-Y1 OIIK-2- JI1.2J12.2
ypaBuenus /Cp/ 31 OIIK-2-V1 JI2.3J13.1

OIIK-2-B1 313233

1.6 OnpenenuTeny BHICIIHX VK-1-VY1 YK-1 J1.1
MOPSIIKOB, CIIOCOOBI -B1 OIIK-2-31 JI11.2J12.2
BbIUMCIIeHUs. Pa3znuyHble OIIK-2-V1 JI2.3J13.1
CIoCOOBI OTIpe/IeNICHHs PaHTa OIIK-2-B1 212233
MaTpuUIs! (METO
MPUCOCTUHEHHOH MaTpPHIIBI,

METOJI JJIEMEHTaPHBIX
npeobpa3zoBanuit) /Cp/

1.7 Pemenue cucrem nMuHENHBIX OIIK-1-VY1 JIL.1J11.2
ypaBHenuii (MmeTo Kpamepa. OIIK-2-31 JI1.4J12.1
MaTpuuHbid Metoxn) /Cp/ OIIK-2-V1 J12.2

OIIK-2-B1 JI2.3713.1
313233

1.8 Mertop "aycca penienus OIIK-1-31 J.1
CHUCTEM JIMHEHHBIX OIIK-1-32 JI1.2J12.1
ypaBueHwuii /Cp/ OIIK-2-31 J12.2

OIIK-2-VY1 J12.3713.1
OIIK-2-B1 313233
1.9 KoHnTponbsHas pabora OIIK-2-31 J.1 KM1
Nel /TIp/ OIIK-2-VY1 JI1.2J12.2
OIIK-2-B1 J12.3713.1
313233
Pasnen 2. BexkropHas
aaredpa

2.1 OCHOBHBIC TIOHSTHS. VK-1-31 OIIK- JI1.1 J11.2
JIuneiiHast 3aBUCUMOCTb, 1-32 OIIK-2-31 JI1.4J12.2
HE3aBHCHUMOCTh OIIK-2-VY1 JI2.3J13.1
BekTOpoB /JIek/ OIIK-2-B1 212233

2.2 OCHOBHbBIE TIOHATHSI. VYK-1-31 OIIK- J.1
JIuHeliHas 3aBUCUMOCTD, 1-32 OIIK-2-31 JI1.2J12.2
HE3aBUCHMOCTh OIIK-2-VY1 JI2.3J13.1
BekTOpoB /Cp/ OIIK-2-B1 313233

2.3 Koopaunats! BekTopa. OIIK-1-31 JI1.1 P2
CkansipHOe, BEKTOPHOE, OIIK-1-32 JI1.2J12.2
CMeIlIaHHOE MTPOU3BEICHUE OI1K-2-31 JI2.3J13.1
BektopoB /IIp/ OITK-2-VY1 212233

OIIK-2-B1

2.4 Pasnoxxenne BekTopoB uepe3 VK-1-31 OIIK- J.1
0a3uCHbIE BEKTOPBI. 1-31 OIIK-2-31 JI1.2J12.2
Koopaunats! BexTopa /Cp/ OITK-2-VY1 J12.3713.1

OIIK-2-B1 313233

2.5 JlelicTBus Hal BEKTOpaMu B VK-1-31 OIIK- JI1.1 J11.2
KOOpAMHATHOH (hopMme. 2-31 OIIK-2- JI1.4J12.1
CxkanspHoe Mpou3BeICHHE VY1 OIIK-2-B1 J12.2
BEKTOPOB. €T0 (pU3NIECKHUH JI2.3J13.1
cmeIc. BexropHoe 313233
MPOU3BEACHHE BEKTOPOB, €r0
TEOMETPHYECKUIT CMBICII.

CMEIIIaHHOE MPOU3BEICHNE
BEKTOPOB, €r0
reoMeTpuueckuii cmpici /T1p/

2.6 BerlmosHeHHE KOHTPOJIBHOM YK-1-31 OIIK- J.1 KM1
paboter 1 /Cp/ 1-31 OIIK-1-32 JI1.2J12.2

OIIK-2-31 J12.3713.1
OIIK-2-Y1

OIIK-2-B1




Paznen 3. IIpsimas.

IInockocTh

3.1 [Ipsimast Ha MIIOCKOCTH. OIIK-1-32 JIT.1JI1.2
B3aumMHoe pacnosnoxenue OIIK-2-31 JI1.3J12.2
npsamMelx. PaccTosaue ot OIIK-2-V1 JI2.3J13.1
TOYKH 10 TIpsiMoii /JIex/ OIIK-2-B1 JI3.2

313233
32 IIpsiMast Ha MIOCKOCTH. OIIK-1-32 JI1.1J11.2
Crioco0b1 3aanus. Yrou OIIK-1-Y1 JI1.3J12.2
MEXJY IPSMBIMU. OIIK-2-31 JI2.3J13.1
PaccrostHue oT Touku 110 OIIK-2-V1 J3.2
npsimoii /Cp/ OIIK-2-B1 212233
33 [Ipsimas B mpocTpaHCTBeE. VK-1-V1 OIIK J.1
[Tnockocts. PaccrosiHue ot -1-32 OIIK-1- JI1.2J12.2
TOYKH 10 IIIOCKOCTH. V1 OIIK-2-31 JI2.3J13.1
B3auMHoe pacnonoxeHnue OIIK-2-VY1 012233
IJIOCKOCTEH. Yron Mexny OIIK-2-B1
rockoctsimu /Cp/
34 BerlnonHeHHE KOHTPOJIBHON OIIK-1-VY1 J.1
paboter Nel /Cp/ OIIK-1-Y2 JI1.2J12.2
OIIK-2-31 JI2.3713.1
OIIK-2-Y1 313233
OIIK-2-B1

Paznen 4. JIlunuu BTOpOro

nopsiaAKa

4.1 Dmimnc, runepbona, VK-1-31 OIIK- J1.1 KM1
napaboina. YpaBHEHHsI 2-31 OIIK-2- JI1.2J12.2
KPHBBIX B IIPSIMOYTOJILHON VY1 OIIK-2-B1 JI2.3J13.1
JIeKapTOBOI cucTteme 215253
koopauHat /Jlex/

4.2 Dmurnc, runepbona, VK-1-31 OIIK- JI1.1
napaboJia U BEIPOIKICHHBIC 2-31 OIIK-2- JI1.2J12.2
kpuBble /Cp/ VY1 OIIK-2-Bl1 JI2.3713.1

J3.2
313233
4.3 Kiaccuduxarus KpuBbIx VYK-1-31 OIIK- J.1
BTOpOro nopsiaka /Cp/ 2-31 OIIK-2- JI1.2J12.2
VY1 OIIK-2-Bl1 JI2.3713.1

J3.2
313233

4.4 KoHnTponbsHas pabora VK-1-31 OIIK- JI1.1 KM1

Nel /Cp/ 2-31 OIIK-2- JI1.2J12.2
V1 OIIK-2-B1 J12.3713.1
J3.2
313233
Pazgea S. IloBepxHocTH
BTOPOT0 MOPsIIKA

5.1 Anrebpanueckue YK-1-31 YK-1- J1.1 KM1 P3
MMOBEPXHOCTH BTOPOTO VY1 VK-1-B1 JI1.2J12.2
nopsaka (DIIHIcon, KOHYC OIIK-2-31 JI2.3713.1
BTOPOrO NOPsAJKa, OIIK-2-V1 213233
napaboJIouibl, OIIK-2-B1
rurepoononasr) /TIp/

5.2 DIUICOn, KOHNYECKHIE VK-1-31 VK-1- JI1.1
MOBEPXHOCTH, TapabOoIOUIbI. V1 VK-1-Bl JI1.2J12.2
T'unepOoson/pl, OITK-2-31 J12.3713.1
LHWIHHIPUYECKUE OIIK-2-V1 215253
noBepxHoctH /Cp/ OIIK-2-B1

53 KonTponsHas pabora OIIK-2-31 KM2
Nel /Cp/ OIIK-2-Y1

OIIK-2-B1

Pazpgen 6. I[loaroroBka k
KOHTPOJbHBIM
MEPONPHITHIM H
BBINOJIHSIEMBIM padoTam




. ObpaTHas MaTpHIla, MATPUIHBIC YPABHEHHS, PAHT MaTPHUIIBI
. Pemienue cucrem nTuHEHHBIX YpaBHEHUH

6.1 O06bem yacoB 1 20 VYK-1-31 YK-1- JIL.1J11.2 KM1,K
CaMOCTOSTEIbHOM paboThl Ha VY1 VK-1-Bl J1.3 M2
noarotoBky k KM /Cp/ OIIK-1-31 JI1.4J12.1

OIIK-1-32 2.2
OIIK-1-VY1 JI2.3J13.1
OIIK-1-¥2 J3.2
OIIK-2-31 213233
OIIK-2-VY1

OIIK-2-B1

6.2 O06beM yacoB 1 12 VK-1-31 VK-1- JIT.1JI1.2 P1,P2,P
CaMOCTOSITENIbHOI paboThl Ha VY1 VK-1-B1 J.3 3
noaroToBky k BP /Cp/ OIIK-1-31 JI1.4J12.1

OIIK-1-32 2.2
OIIK-1-V1 J12.3J13.1
OIIK-1-Y2 J3.2
OIIK-2-31 212233
OIIK-2-VY1
OIIK-2-B1
5. ®OHJ OLIEHOYHBIX MATEPUAJIOB
5.1. KoutpoJibHble MeponpusiTis (KOHTPOJIbHasi padoTa, TecT, KOJUIOKBUYM, 9K3aMeH H T.I1), BONPOCHI A5
CaMOCTOSITeIbHOM NMOATOTOBKHU
Kon KontponrsHoe 1;[411){0165;?“’16 B
KM MeponpHsTHE b\ pEl OTIPOCHI JJIs TIOATOTOBKH
KOMITETeHIIN
KM1 KontponbsHas YK-1-31;VK-1- 1. MaTpu1sl, onepaiiy HaJ HUIMH
pabora Ne 1 V1;VK-1-B1 2. Onpenenurenu, UX CBOMCTBa
3. Ob6partHast MaTpuIla, MATPHYHBIE YPAaBHEHHS, PAHT MATPHIIBI
4. Perienue cucteM JIMHEMHBIX YpaBHEHHH
KM2 DK3aMeH YK-1-31;VK-1- 1. MaTpu1isl, oniepaiiy HaJ HUIMH
V1, VK-1-B1 2. OnpeienuTeny, UX CBOWCTBA
3
4
5

. Bexropsl, onepanun Hal HUIMH, 6a3Uc BEKTOPHOT'O IPOCTPAHCTBA,
KOOpPAWHATHI BEKTOPa

6. CxansipHOE, BEKTOPHOE, CMEIIaHHOE IIPOU3BEICHUS BEKTOPOB, UX
TEOMETPUUECKUI U PU3NIECKUH CMBICT

7. IlpssMas 1 IIOCKOCTh B IPOCTPAHCTBE

8. Dnnunc

9. T'unep6ona

10. ITapabona

11. Kimaccudukarms KpUBBIX BTOPOTO MOPsIIKa

12. TToBepXHOCTH BTOPOTO MOPsIIKa

5.2. Ilepeuens padoT, BHINOJIHSIE

MbIX no gucuumiaune (Kypcosast padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, [1P u T1.11.)

Kon HasBanue Tposepsenmeie
WHIAKATOPbI ConepsxaHue paboTHI
paboTst paboTbt N
KOMITETeHIIN
P1 Matpuynblie YK-1-V1 Martpuusl. CucteMbl TMHEHHBIX ypaBHeHUl. Meton ['aycca penieHus
YpaBHEHUSL. CUCTEM JTIMHEUHBIX YpaBHECHHN
CHcTeMbl THHEHHBIX
yYpaBHEHUH
P2 Koopaunatst YK-1-V1 ITousTHe BekTOpa. JIelCTBUS Hal BEKTOPAMH B KOOPIUHATHOMN (opme.
BEKTOpa. CkaisipHOE, BEKTOPHOE, CMEIIaHHOE TIPON3BE/ICHHUS BEKTOPOB,
CkanspHoe, TEOMETPUUECKUM CMBICII IIPOU3BEIEHUH BEHKTOPOB.
BEKTOPHOE,
CMeIlIaHHOE
MIPON3BEICHHE

BEKTOpPOB




P3 Anrebpanueckue VK-1-31;VK-1- IToBepxHOCTH BTOPOro nopsiika. MeTon napajieibHblX CEUeHUH Ipu
MMOBEPXHOCTH Y1;YK-1-B1 MMOCTPOCHUU TTOBEPXHOCTEH

BTOPOTO TIOpSAKA
(Onmurmconn, KOHyC
BTOPOTO TOPSKA,
napaboiouibl,
TUIepOOIONIbI,
UWIMHAPHYECKHIE
MTOBEPXHOCTH)

5.3. OueHouHbIe MaTEePHAJIBI, HCTIOJb3YyeMBble VIS IK3aMeHa (0UJIeThl, TECTHI U T.I1.)

MHMHUCTEPCTBO HAYKHU 1 BBICIIET'O OBPA3OBAHMA POCCUNCKOU OEAEPALTINN

OEJEPAJIBHOI'O TOCYJAPCTBEHHOI'O ABTOHOMHOI'O OBPA30OBATEJIbBHOT'O YUPEXXJIEHV A BBICHIEIO
OBPA30BAHIA

«HanuonanbHbIl Mccae0BaTeNbCKUM TexHOTornYeckuit yausepcutrer « MUCHUCy»

HoBoTpourkuii pumman

(H® HUTY «MUCHCy»)

Kadenpa MaremaTuku 1 €CTECTBO3HAHUS

SK3AMEHAIIMOHHBIN BUJIET NeO

JucrummHa: AHannTHYIecKast TeOMETPHS M BEKTOpHas anredpa

Hamnpasnenue: 09.03.03 Ilpuxnagaas nHpOpMaTHKA

®opma 00ydeHus: 3a04Has

®dopma MPOBEJCHNUS: MHCbMEHHAs

1. Chopmymmpyiite onpeneneHne MIHOPa U alNre0pandeckoro JOMOTHEHNS YIeMEHTa.

2. Ykaxxute GopMyiy OTBICKAHUS BEKTOPHOTO MIPOM3BECHHUS BEKTOPOB, €CIIM BEKTOPHI 3aJJaHBI KOOPIAUHATAMH, YKaXKUTE
TEOMETPUUECKUI CMBICT BEKTOPHOTO MIPOU3BEJCHUSL.

3. Jlana tpeyronsHas nupamuna ABCD, naiigure mromans ocHoBanust ABC u yron mexay pedpamu AD u AC, ecri
KoopauHatel Touek cienytomme: A(-1,0,3); B(4,2,-2); C(1,-1,4); D(-2,3,-5).

4. CocTaBbTe ypaBHEHHE IIOCKOCTH, Ipoxoasauiel uepe3 Touky A(-1,0,3) u mapamiensno Bekropam BC u BK, eciu B(-4,1,-2); C
(-1,1,4); K(2,-1,5).

5. Onpenenure TUI KPUBOM, TOCTPOUTE €€:

6. HaiinuTe pemieHne cUCTEeMbl TMHEHHBIX YpaBHEHUIL:

CoctaBui: cT.mpemnoaaBarenb kadeapsl MUE T.I1. dunonenko

(moxmcs)

3aB. kadenpoit MuE A.B. llIBanesa

(moamuch)

«__» 2025 r.

5.4. MeToauka OLleHKH OCBOCHMS AMCHUILUIMHBI (MoayJisl, npakTtuku. HUP)

Kpurtepun onieHKH OTBETOB Ha 3K3aMeHe, TPOBOANMOM B MIUCEMEHHOH (opme

Onenka «OTIMYHOY» CTaBUTCS, €CIIU

- Ha TEOpETUYECKHE BOIIPOCHI IaHbl Pa3BEPHYTHIE OTBETHI, IPH HEOOXOINMOCTH U3JI0KEH MaTeMaTnieckuil annapat (popmysl,
rpadMKy | T.1.) MIPUBEICHBI COOTBETCTBYIOIIME CXEMBI, TAOIHIIBI, PUCYHKH U T.1I., IPAaBHJIBHO PEIIcHA 3a/1a4a

- 00y4aromuics XOpOIIo OPHEHTHPYETCS B MaTepHale, BIaJeeT TEPMUHOIOTHEH, TPUBOIUT IPUMEPHI, 000CHOBHIBACT,
aHATHM3UPYET, BEICKA3BIBACT CBOIO TOUKY 3PEHUS [0 aHAIU3UPYEMBIM SBICHISIM H IpoIieccaM, IPaBUIbHO IPUMEHSET TOTyICHHbIE
3HaHU [IPU PELICHUH NMPAKTUUECKUX 3ajad.

OrneHka «X0opolo» CTaBUTCA, €CIIH

- Ha TEOPETUIECKIE BOMPOCHI JAaHBI ITOJHBIE OTBETHI, HO FIMEJIa MECTO HETOYHOCTH B OIPEICICHUN KAKUX-JINO0 MOHITHH, SIBICHNI
U T.A. 3ajaua pelieHa.

- 00y4aroNIMiCsS OPHEHTUPYETCS B MaTepHAIIe XOPOIIO, HO AOITYCKAaeT OMIMOKH IPH (HOPMYITHPOBKE, OMMCAHUH OTACIBHBIX
KaTeropui

OreHKa «YIOBIETBOPUTEIBHOY» CTABUTCS, €CIIH

- Ha TEOpETUYECKHE BOIIPOCHI 1aHbl OOIME HENOJIHbIE OTBETHI

- o0yvarommiics cabo OpHEeHTUPYETCS B MaTepralle, He MOXKET PElIaTh 3aa4H, He MOXKET IIPUBECTH IIPUMED, HE MOXKET
aHATM3UPOBATh U 00OCHOBBIBATD

Onenka «HeynoBneTBOpUTENBEHOY» CTABUTCS, €CIIU

- He pelIeHa 3a7ava ¥ MPaBIIBHBIA OTBET JaH Ha OJHH BOMPOC (JINOO HU HA OJIMH)

- o0yJaromuiics B MaTepHae TUCIUIUINHEI IIPAKTHYECKA He OPUSHTHPYETCS, T.€. He MOXKET JIaTh Jake OOIMNX CBEICHUH MO
BOIIPOCY.

Kpurepuu orieHKH OTBETOB Ha HK3aMEHE:

85 < Ilpouent BepHbIX 0TBETOB < 100 - OTIIMYHO

70 < IIpoueHT BEpHBIX OTBETOB < 84 - XOpOIIO

50 < TIpoueHT BepHBIX OTBETOB < 69 — yIOBIETBOPUTETHHO

6. YA EBHO-METOJUYECKOE 1 THOOPMALIMOHHOE OBECIIEYHEHUE

6.1. PexomeHnayemast 1uTepaTypa

6.1.1. OcHoBHas JIMTepaTypa




ABTOpBI, COCTABUTETH

3ariaBue

bubaunorexa

W3narenbCcTBO, TOI

JI1.1 |B.C. lIlunayes Kypc BbIcieit MaTeMaTuku: Mocksa, u3n-Bo "IIpocnext”,
KypC JISKIUiH 2004 r
JI1.2 | Iloxn penakiueii FO.M. | COopHUK 3a1a4 1O Mocksa, Jloroc, 2005 r.
CMupHOBa AHATUTHICCKOM TeOMETPHH U
JMHEHHON anrebpe: cOOpHUK
3aj1a4
JI1.3 | Peuensents: A.H. [TpakTuky™m u CII06: U3narenscTBo "Jlans" ,
3y6xoB, JI.T. WHJMBUyaJIbHbIE 3aJaHUs 110 2013
Ky3nenona, B.A. BEKTOPHOI1 anredpe u
Kapaces, A.b. bByzak AaHAIMUTUYECKON T€OMETPHUU:
[IpakTukym
JI1.4 | 3ybkoB B.T, Kypc maremaruku mmst CI16: U3natensctBo "Jlanp",
JlsaxoBckmii B.A., TEXHUYECKUX BBICIIUX 2013
MaprtbiHenko A 1., y4eOHBIX 3aBeICHUI
Mumunocues B.b.
6.1.2. Jlono/HUTE/ILHAS JINTEPATypPa
ABTOpBI, COCTaBUTEIH 3armaBue Bubnuorexa W3 natensCcTBO, TOI
JI2.1 |Ilox penakuueii A.B. Jluneiinas anredpa u OCHOBBI Mockaa, "Hayka", 1981
Edumosa, B.I1. MaTeMaTUYECKOTrO aHaln3a:
JemunoBrnda COopHHK 337124 TI0 MaTeMaTHKE
JUTS BTY30B
JI2.2 |B.C. lllunaues 3a1ayHuK 10 BICIICH Mockga, "Beiciras mikomna',
MaTeMaTHKe: 3aJa4HuK 110 2001
BBICIIICH MaTeMaTHKE
JI2.3 | B.Il. Munopckuit COopHUK 337129 1O BBICIIECH Mocksa, u3n-Bo "Hayka", 1964
Mmarematuke: COOpHHUK 3a1a4 L.
6.1.3. MeToanyeckue pa3padoTku
ABTOpBI, COCTaBUTENH 3aryaBue bubnnoreka WznarenbcTBo, roa
JI3.1 | T.II. ®unonenko, A.B. | AHanUTHUYECKAsI TEOMETPUS U Opck: UznatensctBo OI'TU,
[IBanéna anredpa: Kypc JICKITHid 2011
JI3.2 | A.B. IlIBanésa, T.II. AHanuTHyecKasi TeOMETPHS: Opck, U3a-8o OI'TH, 2007
dustoneHko YueOHO-METOIUYECKOE
mocobune
6.2. Ilepeyenn pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKAMOHHOI ceTH « AHTepHeT»
51 OdurmaneHsIii caiit HoBotponnkoro ¢pummara HUTY | www.nfmisis.ru
"MUCHUC"
32 | Onexrponnas 6ubnuoreka HUTY "MUCuC" http://elibrary.misis.ru
D3 | YHEBepcutreTckas OMOIHOTEeKa OHIalH http://bibliclub.ru
6.3 IlepeyeHsb NporpaMMHOro odecneyeHust
I1.1 |Mathcad 14.0 University Classroom Perpetual
I1.2 | Microsoft Office 2007 Russian Academic OPEN No Level
I1.3 |Microsoft Teams
1.4 |Zoom
I1.5 |Bbpaysep Yandex
6.4. IlepeyeHb HHGOPMALIMOHHBIX CIPABOYHBIX CHCTEM U PO eCcCHOHAIBHBIX 023 JAHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
Ayn. Hasuauenue Bug OcHarlenue
114 VuebHass ~ aygutopus  Anmsd  3aHsATuil | Jlex 1 . - Komnstotep B coope;
JIEKIIMOHHOTO THIIA, MPaKTHYECKUX 1 . - [Ipoextop Acer X118 DLP 3600Lm;
3aHATUN 1 mt. - Dxpan Lumien Eco Picture 200x200

cM™;
19 wT. - PynonHsie mWtopsl;

4 . - [llkadh KHIOKHBIN;

26 mwrt. - CTON CTYIeHUYECKUIA;

46 mwrt. - CTy;

1 mrt. - CTON nMpeno/1aBaTeIbCKUA.




121

VuebHass  ayauTopus
JIEKLIUOHHOTO THIA,
3aHATHH

s 3aHATHN
MPaKTHYECKUX

Ip

14 mrr. - Cucremusiii 6110k Intel Core;
14 wr. - Monurop LCD;

1 mr. - Dxpan HacteHHBIH Seven Media
240x240;

1 wr. - ITpoexrop ACER P5206;

1 . - [Toxsec st mpoexTopa;

1 . - Be6 kamepa Logitech;

1 wr. - Jlocka yueHHYeCKas;

27 wit. - CTOJBI YYCHHUUYECKUE;

52 wr. - Crynss;

4 wr. - XKamrozu.

133

VuebHass  ayauTopus
JIEKLIUOHHOTO THIA,
3aHATHH

s 3aHATHN
MPaKTHYECKUX

Jlex

1 wt. - Cucremusiii 610k Intel Core;
1 wrt. - Monutop LCD;

1 wit. - Okpan HacTteHHbIH 200x200;
1 mr. - Beb6 xamepa Logitech;

1 wr. - Ilpoekrop Acer P1266;

1 wr. - IToasec a1 NpoekTopa;

1 mT. - YaeHnueckas JI0CKa;

28 . - CTOMN CTyIEHUECKHIA;

1 mrt. - CTON npeno1aBaTeNIbCKHiA;
56 wr. - Cryu;

16 mt. - Xainto3u.

134

VuebHass  ayauropus
JIEKLIUOHHOTO THIA,
3aHATHH

s 3aHATUN
MPaKTHYECKUX

Jlex

1 . - Komnstotep B coope;

1 wr. - IIpoekrop Acer ¢ MOTOJIOYHBIM
KpeIUICHHEM;

1 mT. - DKpaH Ha MTATHUBE,;

1 wr. - Be6 kamepa Logitech;

1 wT. - YueHnUecKas 10CKa;

19 mwt. - Cton CTyIeHUYECKHUIA;

37 mr. - Crym,

3 . - Xano3u.

134

Vuebnas ayIuTopus
JIEKITUOHHOT'O THIIA,
3aHSATHI

JUTSt 3aHATUH
MPaKTHYECKUX

Jlex

1 mrr. - Komnbrotep B coope;

1 mr. - Ilpoekrop Acer ¢ MOTOJIOYHBIM
KpeIJIeHNEM;

1 mT. - DKpaH Ha MITATHBE;

1 . - Be6 kamepa Logitech;

1 mT. - YaeHnueckas JI0CKa;

19 wrT. - Cron cTyIeHUECKHIA;

37 wr. - Cryum,

3 mr. - XKamo3u.

136

VuebHass  ayauTopus
JIEKLIUOHHOTO THIIA,
3aHATHH

IS 3aHSITHN
MIPAKTUYECKUX

Jlex

1 mT. - Crotika MoounsHast ONKRON;
1 wr. - TeneBuzop LED Hisense;
1 mr. - Logitech ConferenceCamGrour
(cuctema JUIst MPOBEICHUS BHZICO
KOH(epeHIui);
mr. - VHTepakTHBHAs ~ JKK-TIAHENb
NEWLINE TT;
1 mr. - Hoyroyx HP250G;
1 mt. - Komonku BBK SP-09;
1 mr. - Kommyrarop D-Link;
13 mwr. - Ctoun CTyIeHUYECKHIA;
18 mt. - Crynbs;
2 mwr. - Xano3u.

138

Vuebnas ayIuTopus
JIEKITUOHHOT'O THIIA,
3aHATHI

JUTSt 3aHATUH
MPaKTHYECKUX

Jlex

1 mT. - Oxpan HacteHHbIH 200x200 cMm;

1 mr. - Ilpoekrop Acer ¢ HOTOIOYHBIM
kpemienueM P 5206(3D) ;

1 mr. - Komnbrotep B coope;

1 mT. - YaeHnueckas JI0cKa;

17 wT. - CToN CTyIeHUECKHIA;

33 wr. - Cryn;

3 mr. - Xamo3u.

142

VaeOHass  ayauropus
JIEKLHIOHHOTO THIIA,
3aHATUN

JUISt 3aHATHH
MPaKTHYECKUX

Jlex

14 wrt. - Cron y4eHu4ecKui;
30 mt. - CTyn y4eHHYIeCKHiA;
1 . - locka ydeHHUYecKasl.

8. METOAUYECKHUE YKA3AHUA JJIS1 OBYYAIOIIIUXCS

HpI/ICTyHaSI K U3YUYCHUIO NTUCHUTIIIINHBI Amnanutnyeckas TeOMETpHs U anre6pa, HCO6XOZ[I/IMO B IEPBYIO OYC€peAb O3HAKOMUTHCA C




cojiepkaHueM pabouell IporpaMMbl AUCHUTUIHHEL

I[Tpu u3ydeHuu 1 IpopabOTKE TEOPETUUECKOT0 MaTepralia He0OX0AUMO:

- OBTOPHUTH JICKIIHOHHBIN MaTepHall ¥ AOTIOJIHHUTH €0 C YIeTOM PEKOMEHIOBAaHHOM TI0 TAaHHOH TeMe JINTEPaTyPHI;

- IIPU CaMOCTOSITETBHOM HU3Y9IEeHIH TEOPETHUECKOH TEMBI CIIeTIaTh KOHCIEKT, UCTIONb3Ysl PeKOMEHIOBAHHBIC B ICTOYHUKH
UHPOPMALIUH.

- OTBETHTH Ha BOIIPOCEHL, IPE/ICTABICHHbIE B (JOHJIC OLICHOYHBIX CPEICTB.

YTtoObI MOATOTOBKA OBLIA YCIIEIIHOH, HEOOXOAMMO OCYIIECTBIIATh AETATBHBIN pa300p THITOBBIX IPUMEPOB, BHITTOIHSIS BCE
BBIYMCIICHHS Ha OyMare M peImuTh Kak MOXKHO Oouiblliee KOIH4uecTBo 3a1a4. [Ipu pemenun 3aga4 HeoOX0IUMO 000CHOBATh KaKAbIi
9Tal peleHus 3a/1a4M, HCXO/sl U3 TEOPETHUECKHUX MOI0XKEeHUH Kypca. Ecinu 3a1aua nMeeT HeCKOJIbKO CII0CO00B PEIICHUS], TO HYKHO
0TOOpaTh caMbIil ONTHMANBHEIN U3 HUX. ClexyeT HoApoOHO 3ammcaTh X0 BallluX paccykaeHui. [Tpu 3ToM pekoMeHIyeTcs
OTZAENATh BCIIOMOTATEIbHBIC BEIYICICHHUS OT OCHOBHEBIX. I payudeckre pUCyHKH MOXKHO aKKypaTHO BBITIOJIHATE OT PYKH, B
COOTBETCTBUH C JAHHBIMH YCJIOBUS 3a/1a4ud. [10TydeHHbIH OTBET HYXHO IPOBEPUTD CIIOCOOAMH, BBITEKAIOIIMMH U3 CYIIECTBa
3aj1a4u, WM CPAaBHUTH C OTBETOM, YKa3aHHOM B cOOpHHKe 3anad. [Tocie mpopabOTKM THITOBBIX 3a/1a4, BHIOJHEHHBIX HA
MPAKTHIECKHUX 3aHATUAX M CAMOCTOSTEIBHO INPHUCTYTIATE K BRITOTHEHHUIO PEIICHMS 3a/1ad U3 PacueTHO-TpadUuecKux padoT.
ConeprkaHne pacyeTHO-rpaUIecKuX paboT MpeaokKeHo B (POHIE OLEHOUHBIX CPECTB.

3aBepIIAIOIIMM 3TANOM U3YUCHHUS y4eOHOT0 Kypca « AHAINTHYECKasi TeOMeTpHs 1 anrebpa'» siBIseTcs c1ada 9K3aMeHa B 1
ceMecTpe. YCIemrHoe BEIITOJTHEHHE KOHTPOJIFHBIX MIMCBMEHHBIX ayJUTOPHBIX Pa0oT U pacdeTHO-rpaduiecKkux padoT qaioT
00ydJaroImeMycst BO3MOKHOCTh YCIICIITHO CIIPABUTHCS C 3K3aMECHAI[MOHHON paboTOH.




