MHWHHUCTEPCTBO ITPOCBELLEHWSI
POCCHIUCKOMN OEJIEPALIMH

®E/EPAJILHOE
TI'OCYJIAPCTBEHHOE BIO/UKETHOE
OBPA30OBATEJILHOE YYPEX/JIEHUE BbICHIEIO OBPA30OBAHHUS
«IYITAHCKHIH N'OCYJIAPCTBEHHBIN NEJATOT'HMYECKH Il YHUBEPCHTET»
(PTBOY BO JIT'TTY»)

HuceTuryT husHko-maTemaTuyeckoro obpasoBanus, HHGOPMALHOHHBIX H
00CayKHBAIOIHX TEXHOIOIHI
Kadeapa pynaamenTanbHoii MaTeMaTHKH

YTBEPKJIAIO

Jnpexrop Uucruryra dusuxo-
MaTeMaTHYeCKoTo 00pa3oBaHus,
HMHGOPMAMOHHBIX W/OGCTYKHBAIOLIHX
TeXHOROTHI =

7 J’?—_E.E. I"'opbenko
L 2023 r.

PABOYASI IPOI'PAMMA YYEBHO# JUCLHATLITHHDI
AarebGpa H reoMeTpus

ITo nanpasaennio noaroroskn 09.03.04 Iporpammuas uHKeHepHs
IIpoduias noaroroskn Ilporpammuoe obecneueHne CHCTEM U KOMIJIEKCOB
Kpannpukauus Beinycknnka Gakanasp

Dopma obyueHnsi O4HAas, 3a04Has

Kype -1

Jlyrauck, 2023



PaGouas nporpamMma yueOHO#H AHCHHILTHHBI «Anrebpa ¥ reoMeTpH»
ABISETCS YACTHIO OCHOBHOI MPOQeccHOHaNbHOM obpazoBaTebHOH MPOrpamMMbl
Bhicliero o0Opa3oBaHus JUIsi  MOArOTOBKH fakanaBpoB [0 HANpaBJeHUIO
noaroroskn  09.03.04 Tlporpammuasl HHXEHEPHS (nmpoduns  «Ilporpammuoe
ofecrieueH e CHCTEM M KOMIUIEKCOBY) 04HOIi i 3204HOH GopM oby4eHus.

PaGouas mporpamMma y4eOHOH AMCIMILIHHbI paspaboTaHa B COOTBETCTBHH C
®I'OC BO — GakajaBpHar Mo HanpasJIeHHIO MOATOTOBKH 09.03.04 I'lporpammuas
MHKEHEepHsi, YTBEPXKACHHBIM TPHKA30M MunucrepeTBa 00pasoBaHis W HayKH
Poccmiickoii ®enmepamuu  or  19.09.2017 . Ne 920 (c u3MEeHEHWSIMH H
nonosHenusmu) B [IpodeccHOHANTBHBIM CTAHAAPTOM, yTBEPHKICHHEIM NpHKA30M
MuHucTepeTBa TpyAa M COLMANBHOH 3alHTEI Poccuiickoit deaepauun 0T
20.07.2022 Ne 424n.

COCTABUTEJIb:
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CTpykTypa U coaepkaHue TUCHUIINHBI

1. Hean u 3a1a4u y4eOHOM JUCHMILTHHBI

[lenaMu OCBOEHHSI Y4YEOHOM JUCHUIUIUHBI «ANredpa U TeoOMETpHUs»
SBJISIFOTCS MOJATOTOBKA OakanaBpoB K  COOTBETCTBYIOIIMM  BHJaM
npo(ecCHOHaNbHON  NEATEIbHOCTH M (POPMHUPOBAHUE  COOTBETCTBYIOIIMX
KOMIIETCHIMU.

3ajayaMyd OCBOEHMSI Y4Y€OHOM IUCUUIUIUHBI «Ajaredpa M TeoMEeTpHs»
SBJISIIOTCSL M3y4deHHWe O0a30Bble 3HAaHMS B 00JIaCTH aireOpbl M aHAIUTHYECKOU
r€OMETPUHU U NIPUOOPETEHHE HABBHIKOB MCIIOJIL30BAHUSI MaTEeMaTHUYECKOrO amnmapara
JUISL  pelIeHUs TMPaKTUYeCKUX 3ajJad, CBSI3aHHBIX C IpoleccaMu 0oO0pabOTKH
nHpopMaruu.

2. Mecto nucuuninubl B cTpykrype OITOII

VYyebnas mucnuiuimHa «Ajiredpa U T€OMETpPHUs» BXOAHUT B 00OS3aTEIBHYIO
4acTh auciMIUiiH bioka 1 y4eOHOro mjaHa TOATOTOBKH CTYJIEHTOB TIO
HanpaBieHuto moAarotoBku  09.03.04 [Iporpammuas wHXeHepus, MPodUh
[IporpammHuoe oOecrieueHHE CHUCTEM U KOMIUIEKCOB. WMHIEKC IUCHUIUIMHBI
b1.0.08.

HeoOxonuMbpiMi  yCHOBUSIMH  JUIsi OCBOCHHSI Y4EOHOM  JUCHUIUIUHBI
SIBJISIFOTCSI: 3HAHUs 0a30BBIX TMOHATHI MaTEMAaTHYECKOIo aHaliu3a, aireOphl,
yMEHUsI pa3palaTbiBaTh MPOCTEHINNE aJTOPUTMbl PEIICHHUS CTOXAaCTUYECKHUX
3a/71a4, HaBBIKM BJIQJICHUST Ha JIOCTaTOYHO BBICOKOM YypPOBHE almapaToM
b depeHInanbHOT0 U UHTETPaIbHOTO UCUUCTICHUS, TEOPUU MHOKECTB.

ConepxaHue IUCUUILIMHBI OCHOBBIBA€TCA Ha 0a3e 3HAHMM, MOJYYEHHBIX
CTyJACHTaMU B IIPOILIECCE OCBOECHUS colaepkaHus IucuMIuinH: «KommnbroTepHas
JMCKpPETHAs MaTeMaThuka», «MaTteMaTu4eCcKui aHaJIu3».

ConepxaHue AUCHUIIIMHBI CIYKUT OCHOBOW ISl W3YYEHUS CIIEIYIOIINX
nucuuiivH:  «Teopust BeposiTHOCTEN», «MaremaTtuyeckas JIOTUKA U TEOPHUs
aJITOPUTMOBY.

3. IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00y4YeHHsl MO IUCHUILIIIMHE,
COOTHECEHHBIX ¢ HHANKATOPAMHU JOCTUKEHUS KOMIIETEHIIUii

Kox o ®I'OC BO HNuauxkarop Pe3yabTaThl 00y4eHUs 10
TOCTHKEHHS AUCHUILINHE
O6menpodeccrnoHaabHas

OIIK-1. Cnocob6en | OIIK-1.2. Vmeer | 3HaeT: OCHOBHBIC IIOHSATHS U

IPUMCHSTh peliath CTaHAAPTHBIC | MOJOKECHHS JIMHEHHOW alireOpbl

€CTECTBEHHOHAYUYHBIC | MPOPECCUOHATBHBIE 1 aHAJTUTHYECKON T€OMETPHH.

U OOIEeWH)XCHEPHBIE | 3a7a4H ¢ | YMeeT: mpou3BOIUThL OCHOBHBIE

3HAHUS, METO/IbI | IPUMEHCHUEM omepanud HaJI MaTpullaMd U

MaTeMaTHYCCKOTrO €CTECTBEHHOHAYYHBIX | BEKTOPAMH; HaXOIHUTh

aHajau3a U |1 OOIECHHXCHEPHBIX | ONPECACIUTEIIH MATPHII;
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MOJEIUPOBAHU, 3HaHUU, METOJOB | IPOBOJUTH  AHAIU3  CUCTEM
TEOPETUYECKOTO U | MATEMAaTUYECKOr 0 JIMHENHBIX YpaBHEHUU Ha
JKCIEPUMEHTAIIBHOTO | aHAJIM3a U | HAIMYWME  pELICHHW;  pelarhb
VICCIIEIOBAHUS B | MOJCIIUPOBAHMUS. CHUCTEMBI JIMHEWHBIX YPABHECHHUU
npodeccuoHanbHON pa3sHBIMM METOJAaMU; HAXOIUTH
NEATEIIBHOCTH. cOOCTBEHHbIE 3HA4YECHUS 51

COOCTBEHHbIE BEKTOPbI MATPHIL;
HAXOJUTh KOOPJIWHATHI TOYCK B
Pa3INYHBIX cUCTEMax
KOOpJMHAT, UCTIONb30BaTh
ypaBHEHUS TeOMETPUYECKUX
o0pa3oB TMEpPBOTO H BTOPOTO
nops/ika TPH  HMCCIEIOBAHUU
FCOMETPUYCCKHX OOBEKTOB Ha
IJIOCKOCTH U B IPOCTPAHCTBE.
Bnaneer: HaBbIKAMU
MPAKTUYECKOTO HCITOJIB30BAHUS
MaTEMaTHIECKOTO ammapara
anreOpbl U AHAJUTUYECKOU
TCOMETPUHU

4. CTpyKTYypAa U coaepKaHue y4eOHOW TUCIUTIIHHBI

4.1. O06beM y4eOHOM TUCHMIIJIMHBI M BUbI Y4€0HOH padoThI

O0bem yacoB (3 3a4. ef.)

Buj yyeOHoM padoThI Ounas 3aounas
dopma dbopma

O0mas yueOHas1i Harpy3ka (Bcero) 108 108-
Oo0si3aTesibHAsE ayaUTOPHAsi Yy4deOHasi Harpyska 42 16
(Bcero) B TOM 4HCJIE:
Jlexun 22 6
CeMuHapCKUE 3aHATUS - -
[IpakTryeckue 3aHsATHs (B TOM YHCJI€ MHTEPAKTHUB) 20 6
JlabopaTtopHbie paboTHI - -
KonTpospHbIE pabOThI (MOAYJIN) - -
KCP - -
KypcoBas paborta (KypcoBoOii IPOEKT) - -
Hpyrue ¢opMbl opraHusanud y4eOHOTO Tpoliecca 4 4
(KOHTPOJIB)
CamocTosiTeJibHasi padoTa cTy/JieHTa (BCero) 62 92
Hrtorosas arrecrauus 3ayer 3a4eT

4.2. Conep:kanue pa3aesioB y4eOHON AU CIUTIIHHBI

Paznen 1 Auredpa




Henb, 3agaun, npeameT kKypca. Matpuubl. Onpenenurenu matpuul. Panr
maTpuilpl. CucTeMbl JHHEHHBIX anreOpandyeckux ypaBHeHuW. Haxoxnenue
pElIeHHs CHUCTeMbl JIMHEWHBIX anreOpandyeckux ypaBHeHHH 1o dopmynam
Kpamepa, MartpuunbiM MeTOIOM, MeToAoM Il'aycca. OOHOpOAHBIE CHCTEMBI
JIMHEWHBIX ypaBHeHUN. KoMmmuiekcHble unca.

Pa3znes 2 AHaTUTHYECKAs TeOMEeTPUs

[IpssmMble Ha MIIOCKOCTH M B mpocTpaHcTBe. [lapamerpuueckue ypaBHEHUS
OpsIMOM, KaHOHWYECKoe, oOllee ypaBHEHUE MPSMOM Ha IUIOCKOCTU. B3anmuoe
pacnoyioKeHUe NPsIMBIX U IUIOCKOCcTe B 3-MepHOM ad(PUHHOM NPOCTPAHCTBE.
EBknuaoBel mpocTpaHcTBa. JlnMHA BEKTOpa W yrojd MEXKIYy BEKTOpPaMHU.
Hepasencteo Komm - byHskoBckoro. HepaBeHcTBO TpeyrosibHuka. PaccTtosiHue ot
TOYKH JI0 MPSMOU B MpOCTpaHCTBe. OpTOroHAIBHOE AOMOJHEHHE. BekTopHOE M
CMEILIAaHHOE TMPOMU3BEJAECHNUE BEKTOPOB. JIMHUM M MOBEPXHOCTU BTOPOTO MOPSAKA,
3a1aHHBbIE KAHOHUYECKUMH YPAaBHEHUSMU.

4.3. Jlekuuu
Ne Ha3BaHue TeMbl O0beM yacoB
n/n Ounas | 3aounas
¢popma | popma
Pa3znen 1 Aaredpa 12
| Lenp, 3amaun, npeamer Kypca. MaTpuiipl, IEUCTBUS HAL 4
Humu. OnpeaenuTesn MaTpull. PaHr MaTpuIlsl.
2 | CucTeMbl TMHEHHBIX aIreOpandecKuX YpaBHCHHUH. 2 )
3 Haxoxnenue pemenuit CJIAY no ¢popmynam Kpamepa, 2
MaTPUYHBIM METOA0M, METOJ0M ['aycca.
4 | OgHOpOAHBIE CUCTEMBI TMHEHMHBIX YPaBHECHUM. 2
5 | KoMmiekcHbIe ynca. 2
Pa3nen 2 AHaauTH4YeCcKAasi reoOMeTpHust 10
6 | IIpsiMble Ha IJIOCKOCTH U B IPOCTPAHCTRE. 2
7 | B3anMHO€ pacronaoXeHue NpsAMBIX U TUIOCKOCTEN B 3- 2
MepHOM ap(GUHHOM POCTPAHCTBE. 4
8 | EBKIIMA0OBBI IPOCTPAHCTRA. 2
9 | JIluHMM BTOPOTO MOPSIAKA. 2
10 | IToBepXHOCTH BTOPOIO MOpSIAKA . 2
Hroro: 22 6
4.4. [IpakTnyeckne 3aHsITHSI
Ne Ha3BaHnue TeMbl O0BbeM yacoB
n/n Ounas | 3aouHasn
dopma | dopma
Pa3nen 1 Ainreopa 12 4
1 | Matpunsl, gerictBus Hag HUMU. OTIpeIeTuTeIn MaTPHII. 2
PaHr MaTpHIIbL. 2




3 | Haxoxnenue pemenuit CJIAY no popmymnam Kpamepa, 2
MaTPUYHBIM METOJIOM, MeToJi0M ["aycca
4 | UccnenoBanue coBmectHoctr CIIAY. OnHOpOnHbBIE 2
CHUCTEMBI JIMHCHHBIX YPABHCHUU.
5 | KoMmmiekcHbIE yuca. 2
Pa3nen 2 AHaauTH4YeCKasi reoMeTpusi 10 2
6 | IlpsiMble Ha IJIOCKOCTH U B TPOCTPAHCTRE. 2
7 | B3auMHOE pacrionoKeHue npsIMbIX U INIOCKOCTEN B 3- 2
MepHOM a(HHHOM IPOCTPAHCTRBE.
8 | EBKIMI0BBI TPOCTPAHCTRA. 2
9 | JIuauM BTOPOTO NOpsiAKa. 2
10 | IToBepXHOCTH BTOPOTO MOPSIJIKA . 2
Hroro: 20 6
4.5. JlabopaTtopHble padoThI HE IPEAYCMOTPEHBI YUEOHBIM TUIAHOM
4.6. CamocrosiTeJibHasi padoTa CTYJAEHTOB
Ne Ha3Banmue pasgesia / Tembl Bun O0BbeM yacoB
n/ caMocTosTeIbHOM | OuHas | 3aouHasn
n padoThI ¢opma | dopma
Breimonuenue
| Paznen 1 Aareopa JIOMAIITHETO 20 34
3a/IaHus: pelIeHre
3aj1a4
DneMeHThI 00111eH anreOphl. CamocTosiTenbHOe 4
I'pynnsr. U3y4eHue 4
Marepuasa
MHOro4IeHBI. CamocrodrenbHoe 4
U3y4eHUE 4
Marepuaia
OcHoBHast TeopeMa anareOphl. CamocTosiTenbHOe 4
Peuienuie ypaBHeHut 3-it u 4-i W3y4YECHUE 4
CTEICHH. Marepuasa
Brinonuenue
) Pa3nen 2 AHaaurndeckas JIOMAIITHET O 20 36
reoMeTpusi 3a/IaHusL: pelIeHre
3a/1a4
OpTroronaiabHble BEKTOPHI U Teopema | CaMOCTOSTEIbHOE 4
[Tudaropa. Merpuueckas ¢dopma U | U3yUCHHE 4
MeTpHUUYeCcKue KOI(DPHUIIUCHTHI. Marepuaia
[IpeoOpazoBanus MeTpuueckux | CaMoCTOsATEeNbHOE 4
ko3h(}-ToB mpu 3ameHe Oaswmca. | U3yUEHUE 4
N3omopdusm €BKJIMOBBIX | MaTepualia
MPOCTPAHCTB.




Teopema Puca. JIuneiinbie CamocrosTenbHoe 2
(YHKITMOHAIBI B €BKJIHIOBOM H3y4eHHUE 2
BEKTOPHOM MPOCTPAHCTBE Martepuaja
Hroro: 62 92
3ayer IToaroroBka k 4 4
3a4eTy
Hroro: 66 96

4.7. KypcoBble pa6oThl HE IPEAYCMOTPEHBI YUCOHBIM IJIAHOM.

5. MeToaunueckoe odecredeHue, 00pa3oBaTe/ibHbIE TEXHOJIOT U

[IpenogaBanne AMCUUILIMHBI BEIETCS C MPUMEHEHUEM CIEAYIOLIMX BUJIOB
00pa3oBaTeIbHBIX TEXHOJIOTUH.

Hapsimy ¢ Meroawkoil TpaJaWIIMOHHOW JEKIIMOHHO-TPAKTUYECKON PabOThI
MPEIyCMOTPEHO HCIOJb30BaHUE AaKTUBHBIX (GoOpM ©  METOJ0B  y4eOHOU
JESTETHHOCTH, B TOM YHCIIE: yIeOHbIE TUCKYCCHH, O€Cebl, MO3TOBOM MITYPM.

Nudopmarmonnsie TEXHOJIOTUU: HCIIOJIb30BaHUE AIEKTPOHHBIX
00pa3oBaTEIbHBIX PECYpCOB  (IIEKTPOHHBIM KOHCIEKT, pa3MEIICHHBII BO
BHYTPEHHEU CETH WIH T.I1.) PHU MOATOTOBKE K JICKIUSIM.

PaGora B KOMaHjae, NpPOEKTHAs JEATEIBLHOCTh. COBMECTHas pabora
CTYZICHTOB B I'PYIINE MPH BHITIOJHEHUU TPAKTUUECKUX PaOOT.

6. ®opMBbI KOHTPOJISI OCBOCHUS YUeOHOM TN CIMIIMHBI

Tekymias arrectanus CTyJEHTOB MPOU3BOIAUTCS B AUCKPETHBIE BPEMEHHBIC
WHTEPBAJIBI JIGKTOPOM U MpPEnojaBaTesieM, BEAYIIUM MPAKTHUYECKUE 3aHSATHUS T10
JTUCITUTUIMHE B ClIeTyIonmX Gopmax:

¢ paboTa HA MPAKTUYECKUX 3AHITHUSIX;

e YCTHBIN OITPOC;

e MIMCbMEHHBIE IOMAIIIHUE 3aJJaHNS;

¢ BBITIOJIHEHUE U 3aIUTA UHAUBUIYATBLHOTO 3aJaHusl.

[IpomMexyTOUHBIA KOHTPOJL IO pe3yjbTaTaM OCBOCHUSI JUCHUILIUHBI
npoxXoauT B opMe MUCHMEHHOTO 3a4eTa (2 ceMecTp / 3 TpUMECTp) U BKJIIOYAET B
ce0s1 perieHre MPakTUYeCKUX 3a1aHuH.

Cuctema oOIleHUBaHUS YYEOHBIX JOCTH)KCHUM CTYJACHTOB, OIICHOYHBIC
CpelncTBa MpeAcTaBiIeHbl B (OHAE OLEHOYHBIX CPEJICTB K paboueil mporpamme
y4eOHOM AUCIUTUIUHBI.

7. YueOHO-MeTOau4YecKoe U NMPOrpamMMHO-UH(OPMALIMOHHOE
ol0ecneyeHue AUCHUNITHMHBI

a) OCHOBHasl JIUTEpaTypa:

1. bexnemumes J[.B. Pemenue 3amay  HU3 Kypca  aHAIUTHYECKOMN
reoMeTpun U JuHeiiHOW anreOpel / bexnmemumer JI. B. - Mocksa:
OU3BMATIIUT, 2014. - 192 c. - ISBN 978-5-9221-1480-6. - Texkcr



anektponubii // OBC "Koncymerant crygenta": [caiir]. — URL: https:
//www .studentlibrary.ru/ book /ISBN 9785922114806.html.

2. Epumos, H. B. Jluneiinas anrebpa m MHOromepHas reometpus / E¢pumon
H. B., Pozengopn 3. P. — 5-e uzn. — Mocksa : DU3MATIIUT, 2020. — 464 c. -
ISBN 5-9221-0386-5. — Tekct : sanekrponnsiii / DbC "KoHcynpTanT cTyneHTa" :
[caiiT]. — URL: https://www.studentlibrary.ru/ book/ISBN5922103865.html (mara
obpamenus: 26.08.2023).

0) TOMOJHUTENbHAS JTUTEPATypa:

3. CMupHOBa, 1O. M. COopHUK 3a/1a4 110 aHATUTUYECKOU T€OMETPUU U
auHeHou anreope / FO. M. CmupHoBa — Mockaa : Jloroc, 2017. — 376 ¢. — ISBN
5-94010-375-8. — Tekcer : anexktponsbiii // bC "KoHcynbTanT cTyaeHTa" : [cailft].
— URL: https://www.studentlibrary.ru/ book/ISBN 5940103758.html (mara
obpamenus: 26.08.2023).

4. bexnemumena JI. A., bexnemumien /. B., [lerposuu A. 1O., UyGapos H.
A. COOpHUK 3a/1a4 10 aHAJTUTUYECKOW reOMeTpUM U JIMHEHHOW anredpe YueOHoe
nocobwue i By30B, U31aTeNbCcTBO : Jlanb, 2023. — 496 c.

B) IHTEpHET-pECYPCHI:

5. DnexkTponHO-OubMoTeyHas cucrema Jlans — e.lanbook.com/

6. O0Opa3oBaTeIbHBIN MAaTEMAaTHUYECKUI TIOPTAI — eXxponenta.ru

7. O0mepoccuiickuii MaTeMaTHYeCKUi mopTai — mathnet.ru

8. IlopTan ecTecTBEHHBIX HayK — e-science.ru

9. CipaBoYHUK 110 MaTeMaTuke — fipm.ru

8. MarepuajibHO-TeXHUYECKOe o0ecnevyeHne U CIUTIIHHbI

JlekIMOHHBIE W MPAKTHUYECKUE 3aHITHUS MPOBOJATCS B YUEOHBIX ayAUTOPHSIX
YHUBEPCUTETA, OTBEYAIOIUX TPEOOBAHUSAM TEXHUKUA O€30MaCHOCTH.

JUJisi  OCyIIeCTBIEHUS CaMOCTOSITENIbHOW pPabOThl CTYACHTOB HEOOXOIUMBI
paboure MecTa, OCHAILlEHHbIE KOMIIbIOTEpaMU ¢ JocTtynoM B HTepHer,
npeJHa3HaYeHHbIE I pabOThI B 3JIEKTPOHHOM 00pa3oBaTeIbHON Cpefe.


https://www.studentlibrary.ru/
https://www.studentlibrary.ru/
https://www.studentlibrary.ru/%20book/ISBN5922103865.html
https://www.studentlibrary.ru/
https://lanbook.com/catalog/matematika/sbornik-zadach-po-analiticheskoj-geometrii-i-linejnoj-algebre-72948996/
https://e.lanbook.com/

9. JIucT 1OMOJITHEHUH U U3MEeHEeHU I

n/n

Jlara
BHECEHHS
H3MeHeHus /
JIOTIOJTHEHH S

OcHoBaHnue

Conep:xanue n3meHenus /
JOTOJTHEHHS

JIuua, noaTBepKIAa0IIHe
H3MeHeHHe / JONmoJTHeHne

3aBemyronui
kaenpoii
(Pamunus,
UHUYUATDL,
noonucy)

Hupekrop /
JCKaH
(Damunus,
uHUYUanLl,
NnOONUCYH)




