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Pabouas mporpaMma AUCIUIUTHHBL

AHajuTHYECKAasI reomMeTpus

Pa3zpaborana B coorserctBur ¢ OC BO HUTY MUCHUC
o HanpasiieHuto noarotoBku 18.03.01 XUMNYECKAS TEXHOJIOT U4 (npuka3 ot 02.04.2021 r. Ne 119 0.8.)

CocraBiieHa Ha OCHOBaHUU y‘Ie6HOFO IJiaHa:

18.03.01 XUMHWYECKAS TEXHOJIOI'M#, 18.03.01-BXT-25-1.plX mpoduas XuMudeckas TEXHOJIOTHs HOBBIX MaTEPHAIOB,
yrBepkaeHHoro YuenbiM coBeroM HUTY MUCHC B cocrase cootBercrytomierr OITOIT BO 30.05.2024, npotokou Ne 4-24

VrBepxnena B cocrase OIIOII BO:

18.03.01 XUMHNUYECKA S TEXHOJIOT'US, npodunp Xumudeckasi TEXHOJIOTHS HOBBIX MAaTEPHAJTIOB, YTBEP)KICHHONW YUEHBIM
cosetoM HUTY MUCHUC 30.05.2024, npotokon Ne 4-24

PaGouas nporpamma o700peHa Ha 3acelaHUuH

Kadenpa maTemaTukn

[Ipotokoin ot 22.05.2024 r., Ned

PykoBoauTens noapazaenenus 1.¢.-M.H., mpodeccop JaBbinos A.A.



1. HEJIX OCBOEHUA

1.1|enbro OCBOGHUS JUCIUILUIMHBI (MOYJIs) SIBJISETCS CHOPMHUPOBATH Y CTYJJEHTOB HEOOXOIUMbIE 3HAHUS OCHOBHBIX NOHSATHH
Y METOJIOB aHAJIMTUYECKOW TeOMETPHH U JIMHEIHOM anreOpbl. HayunTh onepupoBaTh MOHATHSIMH aHATUTHYECKON
TeOMETPHUH U JIMHEHHOH anreOpbl U BBIYUCIATD Pa3JIMUHbIC YUCIIOBBIE XapaKTepUCTUKU. Pa3BUBaTh YMEHHUS M HaBBIKU
CO3JaHMsI HAIJISTHBIX MaTeMAaTHIEeCKIX MOJIeiel cpelicTBaMU aHATUTHYECKOH TeOMETPHH 1 JIMHEHHOM anreOphl s
OIMCAHHUs T€X WM UHBIX IPOLIECCOB, TEXHUYECKUX U TEXHOJOTHYECKUX CXEM, C IIOMOIIBI0 KOTOPHIX aHAIU3UPOBATb,
MPOTHO3UPOBATh M ONITHMH3HPOBATH UCCIIEyeMbIe IPOLIECCHl U CXeMBbl. Pa3BUBATh HAaBBIKHM UCIIOJIB30BAHMUS COBPEMEHHBIX
BBIYMCIIUTENIBHBIX CPEJICTB ISl PEILICHHs HAyYHbIX M NPUKJIAaIHBIX 3a7ad, CBS3aHHBIX C MPO(ECCUOHATBHON
JIeSTeIbHOCTBIO.

2. MECTO B CTPYKTYPE OGPA30BATEJIbHOM TPOT'PAMMBbI

Briok OI1: [51.0

2.1 TpeGoBanus K nNpeABapuTeIbHON MOATOTOBKE 00y4aK0LIErocsi:

2.2 Jucuuniaunel (MOIy/14) U NPAKTHKH, A5 KOTOPBIX OCBOEHHe JAHHOH AMCUMIIMHBI (MOYJ/Isl) HE00X0AMMO KaK
npeauecTBYIonee:

2.2.1 |IloarotoBka K mpoleype 3allUThl ¥ 3alIUTa BHITYCKHOW KBATH()UKAIIMOHHON pabOThI

2.2.2 | TexHOJOTWH MOJIyYeHHs KOMITIO3HIIMOHHBIX MaTePHAIIOB

2.2.3 |Dusnueckas XuMus

2.2.4 |Hopwmsl u npaBuiia opopmieHus BKP

2.2.5 |Meronbl 00pabOTKH CTATHCTHYSCKHUX AHHBIX (aHAJN3 TAHHBIX)

2.2.6 |Mertobl UCCIeIOBAHUS MATEPHAIIOB

2.2.7 |Ou3HKO-XUMHSI KOHJICHCUPOBAHHOTO COCTOSIHUS

2.2.8 |KomibroTepHble METO/Ib! B (PU3NUECKON XUMUU

2.2.9 |Meronp! nccaenoBaHus CTPYKTYPHI M CBOWCTBA KOMITO3MIIMOHHBIX MaTEpPUaIOB

2.2.10 [HayuHo-uccienoBarenbckas padora

2.2.11 [Odopmienue pe3yabTaToB HayYHOH JESTEIbHOCTH

2.2.12 [Merposorusi, CTaHAAPTHU3AIUS U TEXHUYCCKHE H3MEPCHHUS

2.2.13 [Metozbl KOHTPOJIS ¥ aHAIK3A BELIECTB

2.2.14 |[KoMnozunuoHHbIe MaTepHaibl: CTPYKTYpa, CBOHCTBA, IPUMEHEHHE

2.2.15 [Meroas MmaremaTnueckoi GU3NKU

2.2.16 |Dusnyeckue cBoiicTBa TBEPABIX TEJ

2.2.17 [DnexrporexHuxa

2.2.18 [TIpomeccel u anmaparsl XUMHUECKOW TEXHOJIOTHH

2.2.19 [TepmoanHamuKa CIOKHBIX CHCTEM

2.2.20 |MaremaTnyeckasi CTATUCTHKA U aHAJIN3 JAHHBIX

2.2.21 |Ilpow3BoncTBeHHAs MPAKTHKA IO MOJYISHHUIO NPO(HECCHOHATBHBIX YMEHHUI B OBITa TPO(HECCHOHATBHON NeSITEILHOCTH

2.2.22 |HayuHno-ucciemoBartensckas pabora

2.2.23 |Dusuka

2.2.24 |Dusuko-xuMus monuMepoB

2.2.25 |Kpucramiorpadus

2.2.26 |IlpennuniomHasi IpaKkTHKA A7l BBINOJIHEHUS BBITYCKHOHN KBaNH(UKALMOHHONH pabOThI

2.2.27 |MonenupoBaHre XMMUKO-TEXHOJOTHUECKHX TIPOIIECCOB

2.2.28 |[Teopus xumuyeckoii cBs3u

2.2.29 [Metoapl GU3MKO-XUMHYECKHX HCCIIEAOBAHUN

2.2.30 [IIponeccs noaydeHus 1 00pabOTKU MaTEpUaIOB

3. PE3YJIbTATBI OBYYEHUS 11O JTUCHUIIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMbBIMH
KOMIIETEHIIUAMMU

OIIK-2: Cnoco0eH Hcnoib30BaTh MaTeMaTHYecKHe, pusnyeckue, Gu3NKo-XxuMHYeCKHe, XHMHYeCKHe MeTO/Abl, IPUMEHSATh
3HaHuA GYyHIAMEHTAJbHBIX HAYK /ISl pelIeHHsI 32124 nNpodeccHoHAIbLHOI 1eATeIbHOCTH

3HaTh:

OIIK-2-31

OCHOBHBIC 3JIEMEHTAPHBIC MAaTCMATHICCKUEC (baKTBI JIMHEHHOH aJ'IFG6pI)I, AHATUTUYECKOM TreoOMETpUuH, NPUMCHEHUS MaTEMATHYCCKOT'O
arrapara B HpO(l)eCCHOHaHBHOﬁ ACATCIBHOCTH; MATEMATHICCKUE MECTOABI U MOACIIN JI1 OTIMCAHUSA, aHAJIN3a U PECIICHUSA IMPAKTUICCKUX
3azay.

YMmern:

OIIK-2-V1

UCIIOJIb30BaTh OCHOBHBIE 3aKOHBI IMHEHHOH anreOpsl IpU pelleHUH MPAaKTHYECKUX 3a/1a4, aHaIU3UPOBATh IPAKTUIECKUE CUTYalluy,
BBIIEIIITH 0a30BbIE COCTABIAIONINE 3aa4M, TOJOMPATh BAPHAHTHI PELICHNS U pa3pabaThIBaTh aJITOPUTMBl  PEIICHUS IPAKTHYECKON
33724y, IPUMEHSITh METOIbl aHATUTHYECKOH T€OMETPU.

Baanerb:

OI1K-2-B1 meToaMu BEKTOPHOM M JIMHEHHOM areOpbl, aHATMTUYECKON T€OMETPHH JUIsl PEIICHHUS IPAKTHYECKHUX 3a/1a4.




4. CTPYKTYPA U COJAEP)KAHUE

Kon
3aHATHS

HaumeHoBaHue pa3jiesioB U
TeM /BUJ 3aHATHS/

Cemectp
/ Kype

Yacos

dopmMmupyemble
HHIUKATOPBI
KOMIIeTeHIU I

JlutepaTypa u
3]1. pecypchl

[Ipumeuanue

KM

BoinoJn
sieMble
padoThI

Pasnen 1. IloaroroBka K
KOHTPOJIbHBIM
MEpPONpPUATUHIM H
BBINOJIHSIEMBIM PagoTamM

11

/Cp/

25

Paznen 2. JIuneiinas
ajredpa u aHAJINTHYECKAS
reoMeTpusi.

2.1

I'eomeTpuueckue BEKTOPHI.
OO011Me TOHSTHS.
Jlunelinple onepanuy HaJ
Bekropamu. [lonsTue
JIMTHEHHOTO TPOCTPaHCTBA.
JIuneiinas 3aBUCHUMOCTD U
HE3aBUCHUMOCTH DJICMEHTOB
JIMHEWHOTO MPOCTPAHCTBA.
JIuHeiiHas 3aBUCHUMOCTh
TEOMETPHIECKUX BEKTOPOB.
/JIex/

OIIK-2-31

J1.1J11.2
JI1.3J12.1
J12.3J13.1 JI3.2
J3.4
0109233

2.2

PasmepHocTb 1 6a3uc
JIMHEWHOT'O MIPOCTPAHCTBA.
JIuneiinble onepanuu B
KOOpMHATHOM (opMme.
IIpoeknus BekTOpa Ha OCb.
CBs13p KOOpPIUHAT BEKTOpA U
KoOpauHAT Touku. CKajspHoe
IIPOU3BEICHHE JIBYX
BekTOpoB. IToHsATHE O
€BKJIUJIOBOM IIPOCTPAHCTBE.
/Jlex/

OIIK-2-31

J1.1J11.2
JI1.3J12.1J13.1
J13.4J13.6
0109233

2.3

Omnpenenureny BTOPOro u
TPETHETO MOPSIKOB, HX
cBolicTBa. BekropHoe u
CMEIIaHHOE TIPOU3BEICHUS
BEKTOPOB, UX CBOWCTBA,
KOOpAHNHATHOE
HpeJCTaBIeHHE, IPUMECHECHHE
B (usuke u Mmexanuke. /Jlex/

OIIK-2-31

JI1.1J11.2
J1.3J12.1
J12.3J13.1 J13.4
0103233

2.4

[IpsiMast Ha TIOCKOCTH KakK
anreOpamyecKkast JMHUS
niepBoro nopsaka. OCHOBHbIC
BU/Ibl YPABHEHUI NPSIMON Ha
miockocTH. IlnockocTs  Kak
anreOpamdeckasi IOBEPXHOCTb
nepBoro nopsaka. OCHOBHBIE
BUIbI YPaBHEHUH TJIOCKOCTH.
/Jlex/

OIIK-2-31

JI1.1J11.2
J1.3J12.1
J12.3J13.1 J13.4

2.5

[IpsiMas B mpocTpaHCTBeE.
OCHOBHBIE CITOCOOBI 3aJaHUs
MIPSIMO B IPOCTPAHCTBE.
B3aumHoe pacnonoxeHue
JBYX NPSIMBIX B
npocrpaHcTse. BzaumHoe
pacrnoiioKeHue NpsMoit U
IUIOCKOCTH B IIPOCTPAHCTBE.
/Jlex/

OIIK-2-31

JI1.1J11.2
J1.3J12.1
J12.3J13.1J13.4
019233

2.6

KpuBbie BTOpoOro mopsiaka.
OO1iee ypaBHEHHE KPHBOW
BTOPOTO NOPsIAKa. DIUIUIIC.
l'umep6oma.
JupekropuanbHOE CBOMCTBO
9IJUTHTICA U TUTIEPOOITBL.
[Mapa6omna. OnTHueckue
CBOWCTBA JJLIHIICA,
TUIepO0JIbl M NapadoJIbL.

OIIK-2-31

J1.1J11.2
J1.3J12.1
JI2.3713.1 J13.4
JI3.6
0102393




Kanonnueckue GpopMbl THHUIA
BTOpOro nopsaxa. /Jlex/

2.7

[ToBepxHOCTH BTOPOTO
nopsaka. O6liee ypaBHEHUE
MIOBEPXHOCTH BTOPOTO
nopsiika. Kanonnyeckue
YpaBHEHHSI OCHOBHBIX
anreOpanvecKux
MIOBEPXHOCTEHN BTOPOTO
nopsaxa. MccnenoBanue
(hOpMBI OCHOBHBIX
MOBEPXHOCTEH METOAOM
CEUEHHH.

/Jlex/

OIIK-2-31

J1.1J11.2
J1.3J12.1
J12.3]13.1 JI3.6

2.8

Marpuipl. Onepanuy Ha
HUMU.

Omnpenenureny N-0ro
TopsIIKa.

/Jlex/

OIIK-2-31

J1.1J11.2
J1.3J12.1
JI12.3J13.1 JI3.6

2.9

O6parnas marpuna. Panr
MaTpHIIBL.
/Jlex/

OIIK-2-31

J1.1J11.2
J1.3J12.1
JI2.3J13.1 JI3.6

2.10

CucremMbl THHEHHBIX
ypaBHeHUH. OCHOBHbBIE
noustust. Kpurepuit
COBMECTHOCTU CHCTEMBI
JIMHEHHBIX YpaBHEHUH.
ITpaBuno Kpamepa. /JIex/

OIIK-2-31

J1.1J11.2
J1.3J12.1
J12.3]13.1 JI3.6

2.11

CucreMbl TUHEHHBIX
ypaBHeHuii. CBoiicTBa
pelIeHnii CUCTeMBI TNHEHHBIX
OJHOPOJHBIX YPaBHEHUI.
OdyHIaMeHTaIbHas CHCTeEMa
pelIeHN CUCTEMBI IMHEHHBIX
OTHOPOIHBIX YpaBHEHUH.
OO011Me CBOMCTBA MHOKECTBA
peLIeHU CUCTEMBI JIMHEUHBIX
YpaBHEHUU.

/JIex/

OIIK-2-31

J1.1J11.2
J1.3J12.1
JI2.3J13.1 JI3.6
013233

2.12

JIuHeliHbIE ONIepaTophL,
JefcTByIoE B
IIPOU3BOJILHOM JIMHEHHOM
npoctpancTse. OnpeneneHue
JIMHEHHOTO oIepaTopa.
MarpuuHas 3anuch
JIMHEHHOTO oIepaTopa.
ITpeo6pa3oBanue KOOpAUHAT
BEKTOpa MpH MpeodpazoBaHUU
6asuca. [IpeoOpazoBanue
KOOp/AMHAT MaTPHILIbI
JIMHEHHOr 0 ornepaTopa npu
npeobpa3oBaHuu Oasuca.
CoOcTBEeHHBIC 3HAUCHUS U
CcOOCTBEHHBIE BEKTOPbI
JIMHEMHOTo orneparopa.
XapaKTepucTUYECKHUt
MHOTOUICH.

/JIex/

OIIK-2-31

J1.1J11.2
JI1.3J12.1
JI2.3]13.1 JI3.6

2.13

JInneiHble oneparopsl,
JEeHCTBYIONINE B €BKJINIOBOM
npoctpancTie. OnpeaenexHue
€BKJIMJI0BA IPOCTPAHCTBA.
OCHOBHBIE METPUYECKUE
COOTHOIIICHHSI.
OpTOHOPMUPOBAHHBIN 0a3uC
KOHEYHOMEPHOI'0 €BKJINI0Ba
npoctpanctsa. [Iponecc
opToroHanu3aiuu 6asuca.
JInHeiiHbIE OMIEPATOPHI B
€BKJIMJIOBOM IIPOCTPAHCTBE.
CBoiicTBa COOCTBEHHBIX

OIIK-2-31

J1.1J11.2
JI1.3J12.1
J12.3J13.1 JI3.6




3HAYCHUH U COOCTBEHHBIX
BEKTOPOB CAMOCOIIPSKEHHOTO
oreparopa.
OpToHOPMUPOBaHHBIN Ga3uc
13 COOCTBEHHBIX BEKTOPOB
CaMOCOTIPSKEHHOTO
JIMHEHHOTO orepaTopa B
€BKJIMIOBOM IIPOCTPAHCTBE.
/Jlex/

2.14 |KBaxmpartuunslie GpOpMEL. OIIK-2-31 J1.1J11.2
[IpuBenenne KBagpaTUIHOMN JI1.3J12.1
(OpMBI K KAHOHHYECKOMY JI12.3J13.1 JI3.6
BHUIY MeToioM Jlarpamxa.
3aKOH UHEePLHU.

Knaccuduxkarms
KBaJIpATHYHBIX (HopM.
Heobxonumoe 1 1octaTouHOe
ycioBue
3HAKOOIPEAEIEHHOCTH
KBaJpaTHYHON GOPMBI .
IIpuBenenue kBagpaTU4IHOU
(hopMBI K KAHOHUTYECKOMY
BUJly METOJIOM COOCTBEHHBIX
BEKTOPOB.

/Jlex/

2.15 |T[IpunoxxeHus Teopun OIIK-2-31 JI.1J11.2
CaMOCOTIPSKEHHBIX JI1.3J12.1
JIMHEHHBIX ONIEPaTOPOB K JI2.3J13.1 J13.6
UCCIIE0BaHUIO O0IUX
YpaBHECHHUU KPHUBBIX U
MIOBEPXHOCTEH BTOPOTO
nopsiika. /Jlex/

2.16 |O0630pHas nexims /Jlex/ OIIK-2-31 JI.1J11.2

J1.3J12.1
JI12.3J13.1 JI3.6

2.17  |JluneiiHble onepanuy HaJ OIIK-2-V1 JI1.1J11.2
Bekropamu. JInHeHHas OIIK-2-B1 JI1.3J12.1
3aBUCUMOCTb BekTopoB. /IIp/ JI12.3J713.1 JI3.6

22 33

2.18 |CkanspHoe nmpou3sBeieHHE OIlK-2-Y1 JI.1J11.2
BEKTOpOB. JIuHelinbIe OIIK-2-B1 JI1.3J12.1
omnepaluy HaJl BEKTOpaMH B JI2.3J13.1 J13.6
KOOpJHMHATHOH (opMme. 2233
/Mp/

2.19 |Onpenenureny BTOPOTO U OIIK-2-V1 J1.1J11.2 P1
TPETHETO TOPSIIKOB. OIIK-2-B1 JI1.3J12.1
BekropHoe 1 cmemanHoe J12.3J13.1 JI3.6
TIPOU3BEICHUS BEKTOPOB. 2233
[IpumMeHeHne BeKTOpHOU
anreOpsl TSl peIeHuns
npuKIaaHbIx 3anad. /Ip/

2.20 |IIpsmas Ha miockoctu. /TIp/ OIIK-2-Y1 JI1.1J11.2

OIIK-2-B1 JI1.3J12.1
JI2.3J13.3 JI3.5
92 33

2.21 |IIpsmast ¥ IIIOCKOCTH B OIIK-2-Y1 JI1.1J11.2

npoctpanctse. /I1p/ OIIK-2-B1 JI1.3J12.1
JI12.3J13.1 JI3.6
01 92

2.22  |KpuBble BTOPOTO MOpPSIKA OIIK-2-Y1 JI1.1J11.2

Mp/ OIIK-2-B1 JI1.3J12.1
JI2.3J713.1 J13.6
22 33

2.23  |IloBepXHOCTH BTOPOTO OIIK-2-Y1 JI1.1J11.2

nopsaxa /IIp/ OIIK-2-B1 JI1.3J12.1
JI2.3J13.1 JI3.6
23

2.24  |KonrponbHas pabora Nel. OIlK-2-V1 JI.1J11.2 KM1
«BexkTopHas anrebpa u OIIK-2-B1 J1.3J12.1
AHAINTHYECKasi TEOMETPHSD) JI2.3J13.1 JI3.6




/Mp/ 22

2.25 |Omnpegmenurenu N—oro 1 2 OIIK-2-Y1 J1.1J11.2
MOpsI/IKA, UX CBOMCTBA U OIIK-2-B1 JI1.3J12.1
MeTozb! Beruncienus. /Ilp/ JI2.3J13.1 J13.6

21 92

2.26 |Marpuisl, oneparyy HaJ 1 2 OIIK-2-Y1 J1.1J11.2
MaTpuiiamMu. O6paTHas OIIK-2-B1 JI1.3712.1
MaTpuua. Panr Matpuisl u JI12.3J13.1 JI3.6
METO/IbI €r0 BEIYUCIIEHHUS. 92 33
/Mp/

2.27 |Cucrembl TUHEHHBIX 1 4 OIIK-2-Y1 JI.1J11.2
ypasaeruii. Metox Kpamepa. OIIK-2-B1 JI1.3J12.1
Pemenue MaTpU4IHBIX JI12.3J13.1 JI3.6
YpaBHEHHH. 2233
HccnenoBanue cucteM
JIMHEHHBIX ypaBHeHuil. /TIp/

2.28  |JIuHeitHBIC OLIEPATOPHI. 1 2 OIIK-2-Y1 J1.1J11.2
Marpuria 1uHEHRHOTO OIIK-2-B1 JI1.3J12.1
omeparopa u ee J12.3J13.1 J13.6
peoOpa3oBaHue IpU 0293
nepexo/ie K HOBOMY 0asucy.

Mp/

2.29 |CoOcTBeHHBIC 3HAUEHHS H 1 2 OIIK-2-Y1 J1.1J11.2
CcOOCTBEHHBIE BEKTOPBI OIIK-2-B1 JI1.3J12.1
JMUHEHHoro onepatopa. /TIp/ J12.3J13.1 JI3.6

32

2.30 |[Ipunoxxenus Teopun 1 2 OIlK-2-V1 JI.1J11.2
CaMOCOTIPSDKEHHBIX OIIK-2-B1 JI1.3J12.1
JIMHEHHBIX OIIEPaToOpOB K JI12.3J13.1 JI3.6
HCCIIEIOBAHUIO OOIINX D22 93
ypaBHEHUI KPUBBIX U
MMOBEPXHOCTEHN BTOPOTO
nopsiaka. /Tlp/

2.31 |KonrponbHhas pabora Ne 2. 1 2 OIlK-2-V1 JI.1 J11.2J12.2 KM2
«Onpenenureny, MaTpULbL, OIIK-2-B1 JI12.3J713.1 JI3.6
CHCTEMBI JINHEHHBIX 92 33
ypaBHeHui. /Ip/

2.32 |HroroBoe mpakTUUECKOE 1 2 OIIK-2-V1 JI1.1 J11.2J12.2
sanstue /TIp/ OIIK-2-B1 JI2.3J13.1 J13.6

2.33  |[IpopaboTka JEKIMOHHOTO 1 15 |OIIK-2-31 OIIK | JI1.1JI1.2 P1,P2,P3
MaTepHaa, BhITOJHEHUE -2-Y1 OIIK-2- |JI1.3]12.1 JI2.2
WHAUBUIYAJIBHBIX JOMAIIHAX B1 JI12.3J13.6
3aganui Ne 1,2,3, D1 92 53
MOJTOTOBKA K KOHTPOJIBHBIM
paboram Ne 1,2. /Cp/

5. ®OHJ1 OHEHOYHBIX MATEPHUAJIOB

5.1. KoHTpo.1bHbIe MepONIPUSATHS (KOHTPOJILHASI PadoTa, TeCT, KOJUVIOKBHYM, 9K3aMeH U T.II), BONPOCHI VISl CAMOCTOSAITeIbHO

MOJATOTOBKH
IIpoBepsiembie
Kon KoHuTponsHOE POBCp
HUHIUKATOPBI Bomnpocs! i1 moaroToBku
KM MEPOTIPHUATHE o
KOMIIETCHIINH
KMI1 Konrponbnas padora |OIIK-2-31 1. JIuHeiHbIE Onepany HaJl BEKTOPaMHU.
Nel "BekropHas 2. IIpoBepka JIMHEWHON 3aBUCUMBIE U HE3aBUCMOCTH BEKTOPOB.
anreOpa u 3. Pa3noxeHue BekTopa B 6azuce.
aHAIUTHUYECKast 4. JIuHeitHbIe onepaly B KOOpIUHATHOH (opme. YcioBue
reomerpus"” KOJUTMHEAPHOCTH JIBYX BEKTOPOB B KOOPIUHATHOW (opMe.

5. CkanspHOe IPOU3BECHIE BEKTOPOB.
6. BexTopHOE Ipon3BeieHIE BEKTOPOB.
7. CMelaHHOE POU3BEICHUE BEKTOPOB.

1. YpaBHeHus npsAMoil Ha IIIOCKOCTHU. Y CJIOBUS NEPHNEHIUKYISIPHOCTH U
NapajyieIbHOCTH IPSAMBIX.

2. Kanonnueckue ypaBHEHUS IPSMOM B IPOCTPAHCTBE.

3. YpaBHEHUs IUIOCKOCTH, IPOXOISLIEH uepe3 TOUKY U
MEPIEeHIUKYIISIPHO BEKTOPY.

4. OcHOBHBIE 33/1a4U Ha NIPSAMYIO U INIOCKOCTb B IIPOCTPAHCTBE.

5. Kanonunueckoe ypaBHeHue siunca. HaxoxaeHnue pokycoB, BEpLINH.
6. Kanonmnueckoe ypaBHeHue runep6oibl. HaxoxaeHue Gokycos,




BEPUINH, ACUMIITOT.

7. Kanonunueckoe ypaBHeHue napabousl. Haxoxaenue doxkyca,
BEPUIMHBI, YPABHEHUS UPEKTPUCHI.

8. IIpeobpa3oBaHue KOOPAUHAT TOUKY [IPU NapajlIeIbHOM MIEPEHOCE
CHCTEMBI KOODJIMHAT.

JOMalIHee 3alaHue
Ne 3 "1. Marpuusl,
OTIpeIeUTEH
N-oro Mopsiaka u
CUCTEMBI JINHEHHBIX
ypaBHEHHUH.
2.JIuneiinble
ornepaTophl U
KBaJpaTUUYHbIE
¢dopmsbl. Ux
pUIIOXKEHUs "

B1

KM2 KontponsHas pabota [OIIK-2-31 1. IIpeoOpazoBaHye KOOPAUHAT TOUKH IPU NapajlIeIbHOM IIEPEHOCe
No2 CHUCTEMEBI KOOPIUHAT.
"Onpenenureny, 2. Ilonsarue onpeaenurens N—oro nopsaxa. Ero cBoiictsa, cnocoOst
MaTpHIIbI, CUCTEMBI BBIUUCIICHUA U TIPU3HAKKU PABEHCTBA HYIIO.
JIMHEHHBIX 3. Matpuisl, onepalyuy HaJi MAaTpULIAMU U UX CBOKCTBA.
ypaBHEHHUH" 4. Panr matpunsl. Teopema o panre MaTpuIlsl U CIEACTBHS dTOU
TEOPEMBI.
5. Knaccudukaius cucTeM JINHEHHBIX ajreOpandecKux ypaBHEHHH.
Teopema Kponekepa-Kanemm.
6. MaTpudHast 3auch CUCTEM JTMHEWHBIX ypaBHeHUH. Pemenne cuctem
JIMHEHHBIX ypaBHEHUI MaTpUYHBIM METOIOM U MeToJoM Kpamepa B
cllydae, €clIi CUCTeMa OIpe/IeIeHHa.
7. OQHOPOHBIE CUCTEMBI IMHEUHBIX YpaBHEHUM, KpUTEPUii
CYILECTBOBaHMS HEHYJIEBbIX pelleHuil. dyHaaMeHTanbHas cucTeMa
peteHuii. O0Iee penieHue.
8. UccnenoBanue oO1eii cucteMsl JIMHEHHBIX ypaBHeHHH. O01iee
pemenne. Merox ["aycca pemieHunst cucTeM JTHHEHHBIX ypaBHEHUH.
9. Meton I'aycca pelrieHus MaTpUUHBIX YpaBHEHUH U 0OpalieHust
MaTpHIl.
10. banancoBble MoJeNH, a TAK)KE MOJENHU IJIsl aHAJIN3a U ONTUMH3ALUU
Pa3IUYHBIX TEXHUYECKUX U TEXHOJIOTHYECKUX CXEM.
11. JIuneitnbie oneparopsl. [Ipumepsl. MaTpuua JIMHEHHOTO onepaTopa.
12. TIpeoOpa3oBaHme KOOPIUHAT BEKTOPA MPH MEPEX0IE OT OHOTO
0a3uca K Ipyromy.
13. TIpeoOpa3oBaHKe MaTPHIIbI JMHEHHOTO OTlepaTopa MpH Mepexoie OT
OJHOrO 0azyca K Ipyromy.
14. CoOcTBEHHBIC BEKTOPBI M COOCTBEHHBIE 3HAYCHUS JINHEWHOTO
oreparopa.
15. Kpurepwuit npuBeaeHns MaTPHUIIBI THHEHHOTO OllepaTopa K
JUaroHaJbHOMY BULY.
16. IIpunoxeHus TEOPUH JIMHEHHBIX OIIEPaTOPOB.
17. bununeiinble U KBaJpaTUIHbIE GOPMBIL.
18. IIpuBeneHne KBaIpaTHIHONW (OPMBI K KAHOHHIECKOMY BHITY.
19. INpusoxeHus TEOPHH KBaAPaTUUHBIX (HOpPM.
5.2. Ilepeuens pa6oT, BeinoJiHsieMbIx 1o quciumniaune (Kypcosas pa6ora, Kypcosoii npoekt, PI'P, Pedepat, JIP, [1P u 1.11.)
Kox Hassamue IIpoBepsiembie
UHJUKATOPBI Coneprxanue paboTbl
paboThI paboThI .
KOMITETCHIIUH
P1 WNupuBuayansHoOe OIIK-2-Y1;0IIK-2- |Pemenne npakTHYECKUX HHANBUIYAIBHBIX 3a]4a4 [10 TEMATUKE JAHHOTO
nomainHee 3aganue  |Bl paszmena
Ne 1 "BekropHas
anreOpa u ee
MIPUMEHEHHUE K
3a/la4aM reoMeTpuu."”
P2 WunuBunyansHOE OIIK-2-Y1;0IIK-2- [PemieHue npakTHYECKUX WHANBHUIYAIBHBIX 33/1a4 110 TEMATHKE JaHHOTO
nomamrHee 3ananue  |Bl paznena
Ne 2
"Anredpanueckue
KpUBBIE U
anreOpanvecku
ITOBEPXHOCTH
BTOPOTO Hopsaka'.
P3 WnnusunyansHoe OIIK-2-Y1;0IIK-2- |Pemenune npakTHYECKUX HHANBUIYANBHBIX 3a1a4 110 TEMaTHKE JAHHOTO

pasznena

5.3. OueHOYHbIE MATEPHAJIBI, HCIIOJIb3YeMble /ISl IK3aMeHa (0HJIeThl, TeCThI U T.I1.)

DK3aMeH 10 JUCIMIUIMHE HE IPETyCMOTPEH YIeOHBIM IUIAHOM




5.4. MeToauKa OLlCHKH 0CBOCHHUS JHUCHHMILINHBI (MoayJs, npakTuku. HAP)

Wrorosas oueHKa o pe3yabTaTaM OCBOCHUS AUCLUITIIMHBI HOCUT HHTETPaIbHBINA XapakTep U GOpMHUpYETCs B TEUEHHE BCEIO CEMECTpa.
C 3TO# 1enbko UcTob3yercs baibHO-peiiTnHroBas cucrema (bPC) koHTpoist ycrieBaeMoCTH CTyAeHTa. TeKyline MeponpusTHs
cemecTpa oueHuBaroTcs B quanaszone ot 0 go 100 Gaios.

HTorosas oleHKa 3a ceMeCTp 00yIEHHS CTYICHTa (GOPMUPYETCS COTIIACHO IIKANIE:
ot 0 10 54 GayIOB COOTBETCTBYET OIICHKE "HEY/JOBJICTBOPUTEIHHO",
oT 55 10 70 Ga/uI0B COOTBETCTBYET OLIEHKE "yOBIETBOPUTEIHLHO",
oT 71 1o 84 GanIoB COOTBETCTBYET OLICHKE "Xopomio",

ot 85 1o 100 6ayIoB COOTBETCTBYET OLIEHKE "OTIMYHO".

Bbasiel 3a BeITIOTHEHHE TCKYIIUX MepOHpI/ISITI/Iﬁ CEMECTpPa BBICTABJIAKOTCA CICAYIOIIUM 06pa30M1

BBINOJIHEHUE KOHTPOJIbHBIX paboT — ot 0 1o 50 6amos;
BBIMOJIHEHNE WHIUBHIYABHBIX TOMAIIHUX 3aaHuil 1 ux 3amuTa — ot 0 1o 30 6amios;
AKTHBHOE YYaCTHE CTYJCHTA B IPAKTHICCKHUX M JICKIHOHHBIX 3aHATHsIX — OT 0 10 20 6ajuios.

6. YHEBHO-METO/JMYECKOE 1 THO®POPMAIIMOHHOE OFECIIEYEHHUE

6.1. PexoMeHyemMas JuTepaTypa

6.1.1. OcHoBHas JuTepaTypa

ABTOPBI, COCTaBUTEIN 3arnaBue bubnunorexa W3narenbcTBO, roa
JI1.1 |Wnbun B. A., [To3usk 3. |JIuneiinas anre6pa: yueOuuk mis|budmuoreka MUCuC M.: ®uzmarmut, 2004
I. cTya. ¢us. coeir.
JI1.2 |Wnbun B. A., [To3usk 3. |JIuneiinas anre6pa: yueOuuk s |budmuoreka MUCuC M.: ®uzmarmut, 2005
. cTyn. ¢us. crew. u cueu.
"[lpuknanHas MaTeMaTHKa"
JI1.3 |Bonros B. A., Jluneiinas anreGpa 1 OCHOBBI Bubanoreka MUCuC , 2010
Hemunosuu b. I1., MaTeMaTHYECKOr0 aHaIu3a
Edumos A. B., np.,
Edumon A. B.,
Jemunosuu b. I1.
6.1.2. JlonoaHuTeIbHAS JIUTEPATYpPa
ABTODEI, COCTaBUTEIHN 3arnaBue bubmmoreka H3parenscTBO, IO
JI2.1 |IInyxuukoBa Enena Jluneiinas anrebpa: yue0. OnexkTpoHHas OubMoTeKa M.: Uzn-Bo MUCuC, 2011
JleonnpmoBHa, nocodue
Pazymeiiko bopuc
I'puropbreBuu
JI2.2 |Tpenorun B. A. OOBIKHOBEHHBIC Bu6mmorexa MUCuC M.: ®uzmarmut, 2009
muddepeHuaIbHbIe ypaBHEHNUS:
Y4eOHUK IJIS CTYI. BY30B, 00yY.
1o (PU3NKO-MarT., TEXH., ECTECTB.
Y DKOH. CIIell.
JI2.3 |Iepcror Cepreit AHanuTHuyeckas reoMeTpus U OnexkTpoHHas OubIMoTeKa M.: [MUCuC], 2015
BaaumoBuu JUHEHHas anrebpa. MaTpuipl u
cuctemsl ypasaenuii (N 2585):
y4e0HO-METOI. TocoOHe
6.1.3. MeTtoauueckne pa3paboTKu
ABTOpBI, COCTaBUTEIH 3arnaBue Bubmuoreka WznarenscTBoO, T
JI3.1 |bypoB A. H., Cocuuna |JIuneiinas anredpa u OnexkTpoHHas 6ubIMoTEKa Hosocubupck: HoBocubupckuii
3. T. aHaJIUTUYECKas TeOMETPUS: rOCyJapCTBEHHBIN TEXHUYECKUI
yuebHoe nocobue yHuBepcuTet, 2012
JI3.2 |Yeronun A. I1. Jluneiinas anredpa u OnexTpoHHas OubIMOTEKA Pocros-Ha-/lony: FOxHbIi
AHAITUTHYECKAs! TEOMETPUSL: (benepanbHBIA YHHUBEPCHUTET,
yueOHOoe nocobue 2015
JI3.3 |Kasanuesa T. E. JuddepenuunanpHpie OrekTpoHHas OubIMoTeKa TromeHb: TrOMEHCKHI
ypaBHEHHs: yaeOHO- rOCY/IapCTBEHHBI YHUBEPCHTET,
METOIMYECKOe Toco0He s 2019
CTYICHTOB HANPaBJICHUI
03.03.02 dusuxa u 16.03.01
TexHuueckas Gpu3nka: yaeOHO-
METOIIYECKOe IT0coOue
JI3.4 |IInyxxHuxoBa Enena  |AHamuTuueckas reoMeTpus: OnexTpoHHas OubIMOTEKA M.: U3n-8o MUCuC, 2011
JleonunoBHa, yueb. nocobue
Pazymeliko bopuc
['puropreBuu




JI3.5 |IImyxuaukxosa Enena MatemaTtndeckuii aHaims. DJekTpoHHas OubIMoTeKa M.: U3a-8o MUCuC, 2011
JleonnoBHa, Juddepennyanbable
Pasymeiiko bopuc ypaBHeHHUs: y4eOl. mocodue
I'puropreBuy
JI3.6 |IInmyxuaukxosa Enena AHanuTHYeCKasi TEOMETPHUS U Bu6mmorexka MUCuC M.: Yueba, 2001
JleonuoBHa, nuHelHas anrebpa: YueOHo-
Pasymeiiko bopuc METO/. TOCOOHE AJIS CTY/I. BCEX
I'puropresuy, crerl.
Pazymeiiko bopuc
I'puropreBry

6.2. Ilepeuenn pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH «HTepHeT)

D1 |bubaroreka PU3NKO-MAaTEMATHIECKOM JTUTEPATYPHI http://eqworld.ipmnet.ru/
32 |DnektponHas oubamoreka HUTY "MUCuC" http://elibrary.misis.ru/login.php
%3 Cucrema 3JIeKTPOHHOI IoyiepKkH o0yuernus LMS https://newlms.misis.ru

Moodle

6.3 Ilepeyenb MporpaMMHOro odecreveHust

I1.1  |Microsoft Office

1.2 |MS Teams

I1.3  |LMS Moodle

I1.4 |ANSYS Academic Research CFD

I1.5 |SolidWorks Education 1000 CAMPUS

6.4. Ilepeuenb HH(POPMANMOHHBIX CHIPABOYHBIX CHCTEM M MPO(ecCHOHATBHBIX 023 JaHHbBIX
N.1 |Zentralblatt MATH - peceparnBHas MaTemaTHueckas 6aza naHHbIX: https://zbmath.org/

2 Springerlink — mpenMy1IiecTBEHHO HAYIHO-TEXHUYECKHE JKYPHAIIBI, KHUTH U CIIPaBOYHBIE MATEPHAIIBI TI0 MATEMATHKE:
) https://link.springer.com/search?facet-discipline=%22Mathematics%22

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYUEHUE
Ayn. Hasnauenue OcHaleHue

Bb-934 Jlexunonnast aynuropus MYJIbTUMEINHHBIE JKpPaHbl H MPOEKTOp, HOYTOYK, MaKeT
JTUIEeH3MOHHBIX mporpamm MS  Office, 4 xabunbl s
CHHXPOHHOTO MEPeBOJia, KOMIUICKT ydeOHOW mebOenu Ha 130
HOCaJOYHBIX MECT»

Bb-835 VYueOHass ayauTopHs Ul MPaKTHYECKUX |KOMIUIEKT ydeOHOH mebenn Ha 36 MecT i 00ydaromuxcs,
3aHSTHI MyJIbTUMEIUHHOE 000pyI0BaHUE, MATHUTHO-MapKepHas JOCKa,
BeO-Kkamepa, pabouee Mecto nmpenoaasarests, [1K ¢ qoctymom k
UTC «Murepuer», DMOC yHHUBepcUTETa uepe3 JMYHBIH
kabuner Ha tuiarpopme LMS Moodle, murensnonmbIe
nporpammer MS Office, MS Teams, ESET Antivirus
YuTanbHbIH 321 Ayautopuss  AIS CaMOCTOSTENILHOM |KOMIUIEKT yueOHOH mebenu Ha 55 MecT aist oOyqatomuxcs, 50
SJIEKTPOHHBIX M3aHUH  |paboThI IIK ¢ mocrymom k UTC «Uuteprer», JUOC yHuBepcurera
yepes JIMYHbIH kabuHeT Ha miatdopme LMS Moodle
Yuranbueiii 3271 Ne 3 (B) |Aymutopus  UIs  CaMOCTOSITEIBHOM |[KOMIUICKT yueOHOW meOenu Ha 44 mecTa Al 00yJarouuxcs,
paboThI M®VY Xerox VersaLink B7025 ¢ gynkimei MacitabupoBaHust
TekcToB u  m3o0paxenwit, 8 IIK ¢ goctynom k HUTC

«Wureprery, JUOC yHuBepcuTeTa 4epe3 INYHbII KaOMHEeT Ha
miatdopme LMS Moodle

8. METOANYECKHUE YKA3AHUSA 1JIAA OBYYAIOIIUXCS

SddexTrBHOE OCBOCHNE AUCIUILTHHBI IPEATIONIAraeT PErysipHOe MOCEIICHIE BCEX BUIOB ayAUTOPHBIX 3aHATHIA, BEIIIOTHEHNE IIIaHA
CaMOCTOSITETbHON PaboOTHI B IOJHOM 00BbeMe U MIPOXOXKICHUE aTTECTAIU B COOTBETCTBUH C KaJCHAAPHBIM y4eOHBIM TpaUKOM.
O0yyaromeMycsi peKOMEHAYETCsI 03HAKOMUTBCS CO CIUCKOM OCHOBHOH U JIOIIOJHUTENbHOM JINTEPATYPHL, B3ATh B OUOINOTEKE U3JaHUS
(He06X0AMMO UMETh U cede NePCOHNHUIUPOBAHHYIO HJIEKTPOHHYIO KapTy U YMETh II0JIb30BAaThCS HIEKTPOHHBIM KaTaJloroM).
Joctym k nHQOPMAHOHHEIM pecypcaM OHONHOTEKH 1 MH(POPMAITHOHHO-CIIPABOYHBIM CHCTEMaM ceTH «/IHTepHeT» OpraHn30BaH B
YUTAJIBHBIX 3aJ1aX OUOIHMOTEKH, B IOMEIICHHUSX IJI1 CAMOCTOSTENILHON paboThl 00yUaroIuxcs co cranuoHapHbix [I9BM, 6o ¢
augHoro II9BM (HoyTOyKa, IIaHIIETHOTO KOMIIBIOTEPA UM MHOIO MOOMIBHOTO YCTPOMCTBA) IIOCPEACTBOM OECIIPOBOAHOIO JOCTYIIA
IPY aKTUBAIMY MHAWBHIYAJILHOH ydeTHOH 3anucu. ITosp3oBaHne HHPOPMALMOHHBIMU PECYPCaMH PACIIHUPSIET BO3MOKHOCTH
OCBOCHHS TEOPETUIECKOTO Kypca, BHIIOTHCHUS CAMOCTOSATENFHOH pabOThI ¥ IO3BOJISET MONYIHTh HH(POPMAIINIO I PeaTn3aiy
TBOPUYECKUX 00pa30BaTeNIbHBIX TEXHOIOTHH. KoMmekT yueOHO-MEeTOANYECKUX MaTeprasoB 110 BCeM BHAaM y4eOHOH eI TeIbHOCTH,
IIPeyCMOTPEHHBIM pabouel MporpaMMOoif JUCIUILTHHBI (MOIYIIS), pa3MelleH Ha CTPaHHUIE JAHHOTO Kypca B CHCTEME JICKTPOHHOH
noaaepxku ooyuenus LMS Moodle (caiir https://newlms.misis.ru/), nocrymHoii uepe3 Tu4HbI KaOHHET 00yJaroIerocs.
CamocrosrenbHas paboTa, CBA3aHHAs! C BBIIOJHEHHEM UHAUBHUYaIbHbBIX JOMALIHUX 3aJaHUl OpraHU30BaHa TAKUM 00pa3oM, YTOObI
00yJarOIIHCS IME BO3MOKHOCTH MOTy9IaTh OOPATHYIO CBS3b O PE3yAbTaTaX UX BBINOIHEHHS 0 Mepe TOTOBHOCTH A0 Hadasa
POMEXKYTOYHOH aTTecTanuy. [Ist 3TOro KOHTPOIbHBIE PAOOTHI, HHANBUAYaIbHbIE JOMAITHNE 33IaHUSI HAIIPABIIAIOTCS B aJpec
IpernojaBarelis, KOTOpbL IPOBEPSET UX U BO3BPAILAET O0YyUaIOLEMYCsl ¢ KOMMEHTAPUIMU.

CoBMecTHas eATeTbHOCTh MPENoAaBaTelsl M 00yJaroUXCs IO MPOBEPKE BBIMOTHEHUS MEPOIPHATHIA TEKYIIIEro KOHTPOILS,
IIPelyCMOTPEHHBIX pabodeil mporpaMMoil TUCIHILIHHG (MORYIIs) OPraHH30BaHA B CHCTEME 3JIEKTPOHHO IO iep kK 00ydeHus LMS




Moodle (caiit https://newlms.misis.ru/). st KOppeKTHO# pabOTHI B CHCTEME 00y9aoIInecst JOUKHBI BBECTH aKTyalbHBIH apec CBOeH
SIICKTPOHHOMU MMOYTHI.

[1pwu BHIMIOIHEHHH CAMOCTOSTENBHON PABOTHI 0OYYAIOIIEMYCS PEKOMEHYETCSI PYKOBOJICTBOBATHCS yI€OHO-METOMIECKUMH
MarepHalaMy, pa3MeNIeHHbIMH Ha CTPAHHIIE JAHHOTO Kypca B CHCTEME 3JIEKTPOHHOM mozepxku obyuenuss LMS Moodle (caiit
https://newlms.misis.ru/), a Taxke y4e6HO-METOMIECKAMH MaTEPHAIAMH, KOTOPBIE YKa3aHbI JJIsi CAMOCTOSTEIIBHOM paboTHI 0 TEMaM

Jquciuiuiugsl B paszgene  PITJT "Ctpykrypa u cogepxanue".




