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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO dopma
Y IIbSIHOBCKHI IOCYJapCTBEHHbIN YHUBEPCUTET
@ — Paboyast mporpaMma AUCIUTUTAHBI

1. HEJIN 1 3AJAYN OCBOEHUA INCIUAITIINHBI

Mean ocBOEHUA AUCIATIINHBI:

OBJIaICHUE OCHOBaAMU JIMHEWHOUN aJjr C6pbl U aHAJUTUYECKON reoMeTpuu, l'IpI/I06peTCHI/IC HaBbIKOB
HCIIOJIb30BAHUSA YHUBEPCAJIBHOT'O MMOHATUAHOTO arrapara ¥ IMpoOKOro apCceHala TEXHUYECKUX ITPUEMOB.

3agaun 0CBOEHHUS M CIUILINHbBI

AACKBATHO O3HAKOMHTL CTYACHTOB C OCHOBHBIMU aHF€6paI/I‘leCKI/IMI/I CTPYKTypaMH W OCHOBaMM
AHAIUTUYECKOU reoMeTpuu; l'IpI/IO6peCTI/I HaBBbIKU 1 YMCHUS 110 pEHICHUIO HpOCTCI'/JIH_II/IX anre6panqecxnx n
reéoOMETPUICCKUX 3aaa4.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

Jucnurmimaa «Anredpa v reOMeTpusi» OTHOCUTCS K YMCITY TUCHUIUIMH O10Kka B1.0, mpeaHa3HaueHHOTo
I CTyJleHTOB, oOyd4alomuxcsi 1o HampaeieHuio: 02.03.03 MartemaTnueckoe oOecriedyeHue U
AJMUHUCTPUPOBAHUE MH(OPMAITMOHHBIX CUCTEM.

B npouecce n3ydenusa gucuuruimibl popmupyorcs komnerenimu: OIIK-1, OIIK-2.

OcCHOBHbIE TOJIOKEHHUS TUCIUIUIMHBI UCTIONB3YIOTCS B TAJIbHEUIIIEM MPY U3YYEeHUU TaKUX JUCLIATLIMH
kak: IlpoexTHass pesTenbHOCTh, IlOAroTOBKa K cCAaye MW cloaya TOCYJapCTBEHHOTO 3K3aMeHa,

dyHKkUMOHANBHBI  aHaMM3, Maremaruyeckass Joruka, CuCTeMbl KOMIBIOTEPHOW MaTeMAaTUKHU,
TexHonornyeckass (IPOEKTHO-TEXHOJOTMYECKas) IMpakTuka, Marematuyeckuil aHanmus, Teopus
BeposiTHOcTel, Yucnennole Metoapl, [uddepeHumanbuple ypaBHeHus, Teopuss uH(OpMaLuu,

VimutanimoHHOE MOfieIMpoBaHue, Teopus CUCTEM M CUCTEMHBIN aHam3, TexHoIorus mporpaMMUpOBaHus,
WNudopmaruka u nporpaMMrupoBaHHe.

3. IEPEYEHD IIVTAHUPYEMBIX PE3VJIbTATOB OBYUYEHUA 110 JTUCHUILJIMHE,
COOTHECEHHBIX C INTAHUPYEMBIMH PE3YJIBTATAMH OCBOEHUA OCHOBHOM
IMPO®ECCUOHAJIBHON OBPA3OBATEJILHON ITPOT'PAMMBI

Koja u HanMeHOBaHNe peajn3yeMoil KOMIeTeHIUN IlepeyeHb MUIAHAPYEMBIX Pe3yJIbTATOB 00yJYeHHsI O
JucouniInHe (MoIyJi0), COOTHECEHHBIX €

HHANKATOPaMH J0CTHKEeHUs] KOMIIETeHIHil

OIIK-1 CnocobeH mnpumMeHsATh (yHAaMEHTaIbHbIe 3HAHUS,
MOJlydeHHble B  O0JAaCTH MaTeMaTH4ecKux W (WIn)
€CTEeCTBEHHbIX HAYK, M MCIIOJIb30BaTh UX B PO eCcCHOHATIbHON
JEATEILHOCTU

3HATh:

MAaTpPUYHOE UCUMCIICHUE; TOHSITHE O IPYIINaXx, KOJbLAX, OJISX;
oJie KOMIUICKCHBIX YHCEJI; OCHOBBI TEOPUH MHOTOWICHOB,;
pasiMuHble BUIbl YPaBHEHHH MNPsIMOI HA IUIOCKOCTH W B
[IPOCTPAHCTBE; Pa3jMYHble BHUABl YPABHEHHH IUIOCKOCTH,;
ompelesieHdsi U CBOWCTBA CKAISAPHOrO, BEKTOPHOTO U
CMEIIAHHOIO  MPOM3BEACHUS] BEKTOPOB; KAHOHMYECKUE
VpaBHEHUsI W CBOWCTBA KPUBBIX U TIOBEPXHOCTEH 2-TO
MOPSIIKA;

yMeTb:

pewiats anreOpaMyecKMe W reOMeTpUYecKHe —3aJaud,
HMEIOIHE aITOPUTM PELICHUS;

BJAJETh:
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Ko n HaumMeHOBaHNeE peann3yeMol KOMIIETEHIHH

IlepeyeHb MUIAHHPYEMBIX Pe3yJbTATOB 00yUYeHHsI MO
JucouIInHe (MOIyJII0), COOTHECEHHBIX C
HMHANKATOPaMH J0CTHKEHUsI KOMIIETeH I

METOfaM{  pellleHusl  3a]ad  JIMHeHHOH anreOpel ¥
AHAJIMTUYECKON TeOMETpUH, METOJAaMU JI0Ka3aTelIbCTBa
YTBEPKCHUH, HAaBbIKAMU IIPUMEHEHUS METOJOB JIMHENHON
anreOpsl ¥ aHAJIMTUYECKOH T'eOMETPHH B JPYTHX OOIacTsX
MaTeMaTH4YeCcKOoro 3HAHUS u JUCLUAIUIMHAX
€CTECTBEHHOHAYYHOTO COJIEPKAHMS.

OIIK-2 CnocobeHTpuMeH A ThCOBPEMEHHBIIMATEMATUYECKUI
anmapar, CBSI3aHHBIA C IPOEKTUPOBAaHUEM, pPa3paOOTKOM,
peanu3aiyei ¥ OLIeHKOW Ka4ecTBa MPOrpaMMHBIX IPOAYKTOB
U TPOrPaMMHBIX KOMIUIEKCOB B Pa3jIMYHBIX OONACTSIX
YeJIOBEUECKON AeATEIbHOCTU

3HaTh:

OCHOBHBIE IIOHATHUA, YTBEP)KAEHHUSA, a TaK K€ METOAB
WCCEIOBAaHUsI, METOAMKY IIOCTPOEHUs areOpanyeckux
CTPYKTYP, BHYTPEHHIOIO JIOTUKY, CBS3bIBAIOILYIO JIMHEHHYIO
anreOpy ¥ aHATUTUYECKYIO [EOMETPHIO.

yYMeTb:

MIPUMEHSATh METO/Bl aireOpbl U aHAJIMTUYECKOW IeOMETPUU
IVl pellieHus IPaKTUYeCKUX 3aa4.

BJIAJIETh:
METOJAMH areOpbl U AHATUTUIECKON FT€OMETPHUH, METOUKOM
MOCTPOEHUST  aNreOpauyveckux  CTPYKTYp,  HaBbIKAMH

WCCIIEIOBAHMSI M pellieHHsI 3aa4 aireOpsl ¥ aHATUTHYECKOM
reOMeTpUHU.

4. OBIIAA TPYTJOEMKOCTDb JUCHUIIJINHDbI

4.1. O06beM AUCHUILINHLI B 3aUeTHBIX equHniax (scero): 7 3ET

4.2. O0'beM JUCIHILIMHBI 10 BUaM y4eOHOM patoThl (B yacax): 252 yaca

dopma 00yyeHust: oUHas

Buj yae6HO pa6oThI

KosmuecTBo yacoB (hopma 06yueHnss oaHast)

Bcero mo miany

B 1.4. mo cemMecTpam

1 2
1 2 3 4
KonrakTHas paboTa 136 72 64
00yYarIIuXCs C
IpernojaBarteaeM B
cootBercTBUM ¢ YII
AyYJUTOpHBIE 3aHATUSL: 136 72 64
Jlekuym 68 36 32
CeMuUHaphI U MPAKTUYECKHE 68 36 32
3aHATUSA
JlabopaTopHbie paboTH, - - -
MIPaKTHUKYMBI
CamocrosTenbHas paboTa 80 36 44
dopma TeKy1Lero KOHTpoJIs TectupoBanue TectupoBanue

3HAHUI U KOHTPOJIS
CaMOCTOSITEILHOM PabOTHI:
TECTUPOBAHKE, KOHTP.
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Buj yue6HO pa6oThI KommuecTBo yacoB (popma 00yuennss ounHas)
Bcero mo miany B T1.4. mo cemecTpam
1 2

1 2 3 4
paboTa, KOJIIOKBIYM,
pedepar u ap. (He menee 2
BHUJIOB)
KypcoBast pabota - - -
Buipl npoMexxyTouHOR 3auer, DK3ameH (36) 3auer DKk3ameH
arTecTanyu (3K3aMeH, 3a4eT)
Bcero yacoB no gucrurivae 252 108 144

4.3. Conepkanue qUCHHMILINHBL PacnpegesieHne 4acoB o TeMaM | BHaM y4eOHOM padoThl

dopma 00yueHus: oUHas

HazBanue Bcero Bujpl yue OHBIX 3aHATHI dopma
pa3zaeoB TEKYIIero
1 Tem AyauTOpHBbIE 3aHATHS 3aHATus B Camocrosn KOHTPOJIsT
HHTEPaKTH | TeJbHasi o
Jlexun Mpakraue | JlaGoparo | .. . e SHaHUH
CKHe pPHbIE dbopme
3aHATHS, padoThl, I
ceMHUHaphI PaKTHKYM
bl
1 2 3 4 5 6 7 8
Pazaex 1. JHHEVHAS AJITEBPA
Tema 1.1. 4 1 1 0 0 2 TecrupoBa
Bsepnenue HUE
Tema 1.2. 10 2 2 0 0 6 Tectuposa
Marpuuist HUE
Tema 1.3. 12 3 3 0 0 6 Tecruposa
Pemenne HUE
cucTeM
JIMHEHHBIX
ypaBHEHUI
Tema 1.4. 6 2 2 0 0 2 Tecrupopa
BekTopnoe HUe
IIPOCTPAHCT
BO
Tema 1.5. 10 4 4 0 0 2 Tectuposa
Panr HUe
matpuiipl. O
YHIAMEHTaT
bHasI
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HazBanue Bcero Bujabl yueOHbIX 3aHATHI dopma
pa3jieiioB TeKYIero
e AyauTopHBIE 3aHATHS 3aHATUSA B Camocrosn KOHTPOJIsI
HHTEPaKTH | TeJbHas TR
Jlekuun IIpakTunue JIadoparo RO padora

CKHe PHbIE bopme

3aHSATHA, pa6oThl, I

CeMHUHAapPBbI PaKTHKYM

bl

1 2 3 4 5 6 7 8
cucrema
peleHui
Tema 1.6. O 16 6 6 0 0 4 Tecrupopa
IIpeeuTeN HUe
u
Tema 1.7. 16 6 6 0 0 4 Tectuposa
Oo6parHas HUE
MaTpuia
Tema 1.8. 6 2 2 0 0 2 Tecruposa
Oomue anre HUE
Opanveckue
00BEKTHI
Tema 1.9. 6 2 2 0 0 2 Tecrupopa
Ilone HUe
KOMILJIEKCH
BIX YUCEI
Tema 1.10. 16 6 6 0 0 4 Tectuposa
Koo HUE
MHOTOUJIEHO
B
Tema 1.11. 6 2 2 0 0 2 Tectuposa
Parmionanen HUE
3
pyHKIMH
Pazgen 2. AHAJINMTUYECKAA TEOMETPUSA
Tema 2.1. 12 4 4 0 0 4 Tectuposa
Koopaunar HUE
Bl HA
IUIOCKOCTH
U B
MIPOCTPAHCT
Be
Tema 2.2. 18 6 6 0 0 6 Tecruposa
CkassipHoe, HHUE
BEKTOPHOE
u
CMEIIaHHOE
MIPOU3Be/IeH
ue
BEKTOPOB
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HazBanne Bcero Bujabl yueOHbIX 3aHATHI dopma
pa3jieiioB TeKYIero
e AyauTopHBIE 3aHATHS 3aHATUSA B Camocrosn KOHTPOJIsI
Jlexmun Ipaktnue | JlaGoparo ::z;lpalm'n ;;J;:::ﬂ SHaHHH
CKHe PHbIE bopme
3aHSATHA, paodoThl, II
CeMHUHapPbI PaKTHKYM
bl
1 2 3 4 5 6 7 8
Tema 2.3. 14 4 4 0 0 6 Tectuposa
[Ipsmble Ha HUe
IUIOCKOCTH
Tema 2.4. 6 2 2 0 0 2 Tecruposa
[Inmockoctn HUE
B
MIPOCTPAHCT
BE
Tema 2.5. 12 4 4 0 0 4 Tecrupopa
Kpussie HUe
BTOPOTO
MOpSJIKA Ha
IUIOCKOCTH
Tema 2.6. 16 4 4 0 0 8 Tectuposa
bununeitab HUE
€ 1 KBajIpaT
WYHBIE
¢opmbl 1
yHKIMH
Tema 2.7. 12 4 4 0 0 4 Tectuposa
EBkJnaoBbI HUE
MIPOCTPAHCT
Ba
Tema 2.8. 18 4 4 0 0 10 Tecrupopa
IToBepxHocT HUe
1 BTOPOro
MopsiIKa
Hroro 216 68 68 0 0 80
NOJJIeKUT
HN3y4eHHI0

5. COAEPKAHUME TN CHUII/IMHBI
Paznen 1. JTAHENHAS AJITEBPA

Tema 1.1. BBegenne

HpenMeT JUCLHUITINHBI. I/ICTOPI/I‘{GCKI/IC CBCICHUA O PAa3BUTHUU ITOr0 pasacjia MaTCMATHKU. Pons u
MECTO I'€OMETPUN U anre6pbl B CUCTEME MATEMATUYECCKOI'O 06p8.30BaHI/IH. DJIeMEHTHI TEOpUH MHOXKECTB.
321IlaHI/Ie MHOXECTB. Onepaunn HaJ MHOXECTBAMU. HeKapTOBO MMPOU3BECICHUEC MHOKECTB.
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Tema 1.2. MaTpunpl

Marpuupsl. Onepanmu Hajg MaTpyllaMM UM MX CBOWCTBA. [IpuBelneHMe MaTpuLpbl 3J1€MEHTapHBIMU
peoOpa30BaHUSAMU CTPOK K CTYIIEHYATOMY BHIY.

Tema 1.3. Pemenue cucrem JUHEHHBIX YPaBHeHUI

Peiienue cucrem JuHENHbIX ypaBHeHUI MeTonoM ["aycca. DieMeHTapHble MaTPULIbl U SJIEMEHTapHbIE
npeoOpa3oBaHusl CTPOK M CTONOLOB. CBSI3p MEXKIY PpEUICHUSMU CHCTEMBbl JIMHEHHBIX YpaBHEHUH W
COOTBETCTBYIOIIEH OIHOPOJHON CHUCTEMbl JIMHEHHBIX ypaBHeHM. OOIMI aHalIuM3 peleHuil CUCTEM
JIMHENHBIX YPaBHEHUM.

Tema 1.4. BekTOpHOE NPOCTPAHCTBO

BekTtopHoe mnpoctpanctBo. [lognpocrpanctBo. basuc mpoctpancTBa. PasMepHocTh mpocTpaHCTBa.
Paznoxenue no 6asucy. JInHeiiHast 3aBUCMMOCTb U HE3aBUCUMOCTh BEeKTOPOB. [IpocTeiiiime cBoiicTBa.

Tema 1.5. Panr maTpunpl. PyH1aMeHTAJbHAsI CHCTEMA PemeHuil

JIuHeiiHast 3aBUCUMOCTh CTPOK (CTOJIOIOB) MaTpULbl. PaHr MaTpuIlbl 1 MaKCUMaJIbHOE YMCIIO JIMHEHHO
HE3aBUCUMBIX CTPOK (cToyionoB). PaHr marpuibl. BerumcieHue paHra mnpu MOMOIIM 3JIEMEHTapHBIX
npeoOpa3oBaHuil. AHAIN3 pellIeHUi CUCTeM JIMHEHHbIX YpaBHEHUH Ha s13bIke paHroB. Teopema Kponekepa-
Kaneyum. ®yHnameHTanbHas CUCTEMA pellieHUd OAHOPOJHOM CUCTEMBI U €€ HaX 0K /IEHHE.
Tema 1.6. Onpeeanrein

IToacranoBku. IlepecraHoBku. Ilonsatne rpynmel. Cummerpudeckass rpynmna. 3HaKolepeMeHHas
rpynna. OnpeneneHue ONpeesuTeNss M €ro OCHOBHblE CBOMCTBAa. AjroputMm ['aycca HaxosxkaeHus
onpenenurens. Onpenenuress TPeyroJbHOW MaTpulbl. OnpenenuTesb IMOMypaclaBLIENCss MaTpHLIBL.
Pasnoxenue onpenenures rno cTpokam u crosiomnam. Teopema o (aablIIMBOM pa3ioKXeHU!.
Tema 1.7. O6paTHas maTpumna

OO6parHass matpunia. HeoOxomumoe M J0OCTATOUHOE YCJIOBUE CYIIECTBOBAHMS OOPAaTHOM MAaTpUIIBL.
dopmyna obparHoit marpuisl. Omnpenenurens Bannepmonpa. Panr npowsBenenust Matpuil. Popmyibl
Kpawmepa pemrenus CJIY. Boraucienne oOpaTHON MaTpHUIIBI TPU TIOMOIIY SJIeMEHTAPHBIX MPE0Opa30BaHUIA.
OnpenenuTesnb NPOU3BEJEHUs MaTPHLL.
Tema 1.8. O6mue anre6panveckne 00beKThI

OnpeneneHue rpymniisl, Kojbla, NoJjs, CBOKMCTBa. [IpuMepsl rpynm, kosell, nosiei. Koipo BeYeToB.

Tema 1.9. IToJie KOMILIEKCHBIX YHCeEJI

[Tone koMIUIeKCHBIX umces. TpuroHomerpudeckas ¢opMa KOMIUIEKCHOro uucia. Teopema Myaspa.
Teopema Jlarpanxa. MnrepnonsiiimonHast popmysia Jlarpanxka. Kopenb u3 kommiekcHoro uucia. ['pymnmna
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KOpHeH u3 1.
Tema 1.10. KoJbLIIo MHOTOUYJIEHOB

Koupiio MHOTOUIEHOB. CTerneHh MHOTOYJIeHa, CYIIIECTBOBAHUE U €IMHCTBEHHOCTD JIEJICHUSI C OCTATKOM.
Teopema besy. Cxema I'opaepa. HOJ/I u ero cBoiictBa, anroputMm EBkiimaa. ®akTopuanibHOCTh KOJIbLIA
MHOTOYJICHOB M KOJIbIIa IIEeJIbIX uuces. HempwBoanmble MHOTOWICHBI Haj TOJIeM JEWCTBUTENBHBIX W
KOMIUIEKCHBIX 4yKcesl. Pa3noskeHne MHOrowIieHa Mo CTereHsIM JIMHEWHOTO JBYWIeHa.

Tema 1.11. PanqnonanbHble (PyHKIMU

Panonanshele pyHkimu. Beiienenue nesnoil yactu. [IpencraBieHne npaBUIbHBIX OpoOeil B BUIE
CYMMBI IPOCTEUIIMX.

Paznea 2. AHAJINTUYECKAA 'EOMETPUA

Tema 2.1. KoopmHaThl Ha IJIOCKOCTH U B MPOCTPAHCTBE

JlekapTOBBI KOOPAMHATHI Ha IJIOCKOCTH U B pocTpaHcTBe. Chepruyeckre KOOPAUHATHI B IPOCTPAHCTBE.
[wimHapryecKkre KOOpAMHATHL B MPOCTpaHCTBE. [lenenne orpe3ka B JaHHOM OTHOIIEHHH. KoopauHatel
IeHTpa Macc. bapuleHTpuyecKkMe KOOpIOWHAThI Ha TUIOCKOCTH. [IpeoOpa3oBaHuMe IE€KapTOBBIX
MPSIMOYTOJIbHBIX KOOPJAMHAT Ha MJIOCKOCTH, NMapalie/ibHbIA IEPEHOC, MaTpulia MOBOPOTA.

Tema 2.2. CkansipHoe, BEKTOPHOE U CMEIIaHHO € NPOU3Be/IeHHe BEKTOPOB

CkansipHoe NpoOU3BEJEHUE BEKTOPOB, CBOKCTBA. BblUMCIEHHE CKaJSPHOTO MPOU3BEACHHUS Yepe3
KOOPJIMHATH BEKTOPOB B OPTOHOPMHUPOBAHHOM Oasrice. BrrunciieHre UIMH BEKTOPOB | YTJIOB MEKTy HUMHU
yepe3 KOOpAMHATH BEKTOPOB. BeKTOpHOe Mpou3BeAeHHEe BEKTOPOB U €ro CBOWCTBA. BbluucieHue
BEKTOPHOTO MPOU3BEJeHUs yepe3 KoopauHaTel. CMellaHHOe MpOU3BEIeHUE BEKTOPOB U €ro CBOWCTBA.
Boiuucienue cMenaHHoro npou3BeJeHus1 Yepe3 KOOPANHATHI.

Tema 2.3. IIpsimble HA MJIOCKOCTH

3aganue npsAMoil Ha IUIockocTh. OOmee ypaBHeHue NpsMoil. HemnosHele ypaBHEHHs! TPSIMOIL.
VpaBHenue mpsiMoii B oTpe3kax. KaHoHmueckoe ypaBHeHue mpsimoil. [lapamerpuueckue ypaBHEHHs
npsamoi. [Ipsamas c yrinoseim koagpduientoM. HopmupoBanHoe ypaBHeHUe NpsAMON. OTKJIOHEHUE TOUKU
OT TPSIMOM. YCJIOBHS, MU KOTOPHIX JaHHAs MpsiMasi MepeceKaeT JaHHBIA OTPe30K. YTOJI MeKAy IBYMs
NpsIMBIMU. Y CJIOBUS MAPAIJIEbHOCTH U MEPIIEHINKYIAPHOCTH OBYX MpsiMbIX. HaxoxaeHue OuccekTpuc
YIJIOB, 00pPa30BaHHBIX JAHHBIMU MPSIMBIMU. Y CJIOBHE TIEpECEUeHHs TPEX MPSMBIX B OJHOM TOUKE.

Tema 2.4. IliockocTH B IPOCTPaHCTBE

3agaHue TIOCKOCTH B TpocTpaHcTBe. ObI1ee ypaBHEHHE ITIOCKOCTH. HenoHble ypaBHEHHUSI TUIOCKOCTH.
VpaBHeHue IUIOCKOCTU B oTpe3kax. HopmupoBaHHOe ypaBHEHME IJIOCKOCTU. OTKJIOHEHHE TOYKU OT
IUIOCKOCTU. YTOJ MeXJ1y IBYMsI IUIOCKOCTSIMH. YCJIOBUS MapajuleJIbHOCTH M TMEPHEeHIUKYJISPHOCTH
IUIOCKOCTEH. Y paBHEHUE IIOCKOCTH, IIPOXOISAILIEN Yepe3 TPU pa3MuHble TOUKM, HE JIEKAIIMe Ha OJHOU
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MPSMOM.
Tema 2.5. KpuBbie BTOpPOro nopsijika Ha njockocTH

KaHoHnYeckre ypaBHEHMs SJUIMIICA, TMNepOObl M Mapadosibl, CBOMCTBA SJUIUICA, TMIIEPOOBI U
napabosbl. JJupexTpucs 1 (hoKycsl smca, runepoosl 1 napadossl. KacatenbHsle K /1MIICY, TUTIEpOOIIE
U napaborie.
Tema 2.6. bununeiinbie u KBajpaTuunbie (popMbl 1 (PYHKIHT

buimnennsble u kBagpatuuHble (popMel U pyHKIMK. brnaenHble popmel 1 pyHKIMK. CUMMETPUYHBIE
U KOCOCUMMeTpHuHble OnnrHeiHble (opmbl. KBagpatuunsle hopmel u pyHkimu. AsnroputM Jlarpanxka
IJI TIPUBEIEHUS KBaApaTUYHOW (pOpMBI K JAMAroHaJIbHOMY BHUJY. 3aKOH MHEPLUUM BELIECTBEHHBIX
KBagpaTu4yHbix ¢opM. ITonoxurensHo onpeneneHHsle KBagpaTuuHble pyHKkImu. Kpurepuii CusbBectpa.
Tema 2.7. EBKIN10BBI IPOCTPAHCTBA

EsxmmpoBsl npocrpancrBa. HepasencrBo Komm-byHsakoBckoro. Mogysnb BeKTOpa, pacCTOsHHME U
KOCUHYC yIja Mex1y BeKropamu. JIMHelHas He3aBUCHMMOCTb OPTOTOHAIbHbIX cucTeM. CKassspHOe
Mpou3BeIcHe B OpTOHOpMHUpOBaHHOM Oasuce. [Tporiecc oproronanuzaruu ['pama-IlImuara.

Tema 2.8. IloBepXHOCTH BTOPOT0 MOPsIAKA

Kanonnveckue ypaBHEHHMsI U CBOMCTBAa MOBEPXHOCTEW 2-TO MOpPsIKa B TPEXMEPHOM IMPOCTPAHCTBE.
OproroHanbHas KiaccuguKalus MOBEPXHOCTEN BTOPOTO MOPsiIKA.

6. TEMBI IPAKTHYECKUX 1 CEMAHAPCKHNX 3AHATHUI
Paznea 1. JUHEVMHAS AJITEBPA
Tema 1.1. Beegenne

Bormpocsl k Teme:
Ounas popma
Onepanuu Haji MHOKECTBAMHU.

Tema 1.2. MaTpunpl

Bormpocsl k Teme:
Ounas popma

Onepanyy HaJ MaTpUIIAMHU.
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[TpuBeseHre MaTpULIBI K CTYIIEHYaTOMY BUY.

Tema 1.3. Pemenne cucreM JUHEHHbIX YPaBHEHUH

Bormpocs! k Teme:
Ounas opma
meton ["aycca.

Tema 1.4. BekTOpHOE NPOCTPAHCTBO

Bormpocsl k Teme:
Ounas opma
JIvHeiiHas 3aBUCMMOCTb U HE3aBUCUMOCTb BEKTOPOB.

Tema 1.5. Panr maTpunbl. @PyH/1aMeHTaJbHASA CHCTEMA pelieHuil
Bormpocs! k Teme:

Ounas opma

AJTOPUTM HaXOK/AEHUSI PaHr'a MaTPHULIBL.

Anroputm HaxoxaeHus PCP OCJIY.

Tema 1.6. Onpeeanrein

Bormpocsl k Teme:
Ounas opma

3agaun Ha MEPEeCTaHOBKH.
3aaum Ha OMpPEee/IUTENN.

Tema 1.7. O6paTHas maTpumna
Bomnpocs! k Teme:
Ounas popma
3agaun Ha 0OpaTHBIE MATPHLIBl, MATPUYHBIE YPAaBHEHUS

Pemrennie CJIY metonom Kpamepa, oOpaTHOMMATPHIIBL.

Tema 1.8. O6mue ajredpandyeckne 00beKThI
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Bormpocsl k Teme:
Ounas opma
Kosib110 BbIUETOB.

Tema 1.9. IToJie KOMILIEKCHBIX YHCeEJI

Bormpocsl k Teme:
Ounas opma

TpI/IFOHOMCTpI/I‘-IeCKaH cbopMa KOMIIJIEKCHOI'O 4ucCJjia.
KOpeHb N3 KOMIUIEKCHOI'O 4Yuciia.

Tema 1.10. Koabmo MHOTO4JI€HOB

Bomnpocs! k Teme:
Ounas popma

Cxema ['opHepa.
Anropurm EBxinpa.

PaznoxeHre MHOro4jieHa 1o CTerneHsAM JIMHEHHOIO ABYYJICHA.

Tema 1.11. PanqnonanbHble (PyHKIMU

Bomnpocs! k Teme:
Ounas popma

Brigenenue 11e10i 4YacTu.

[NpencraBienne NpaBIIbHBIX JpOOE B BU/IE CYMMbI IPOCTEHIIHNX.

Paznen 2. AHAJIMTUYECKAA TEOMETPUA
Tema 2.1. KoopanHaThl Ha IVIOCKOCTH U B MPOCTPAHCTBE

Bomnpocs! k Teme:
Ounas popma

Henenne oTpe3Ka B JaHHOM OTHOLIEHUHU.
[MapasienbHbIA IEpeHoC, MaTpUIa MOBOPOTA.

Tema 2.2. CkajisipHoe, BEeKTOPHOE 1 CMeIIaHHOe NIPOu3BeeHHe BEKTOPOB
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Bormpocsl k Teme:
Ounas opma
BbruuciieHne ckajasipHOro Npou3BeJeHUS.
Brruncienue 17IMH BEKTOPOB U YTJIOB.
BbruuciieHne BEKTOPHOIO MPOU3BEACHUS.

Brrurcnenue cMelmaHHOro MMPOU3BECACHUA.

Tema 2.3. IIpsimble HA MJIOCKOCTH

Bomnpocs! k Teme:
Ounas popma
3agauu Ha rpsiMble

Tema 2.4. IlnockocTH B IPOCTPAHCTBE

Bomnpocs! k Teme:
Ounas popma

3amayn Ha IUIOCKOCTHU

Tema 2.5. KpuBble BTOPOro nopsjaka Ha mJjioCKoOCTH

Bomnpocs! k Teme:
Ounas popma

3agaun Ha JUTUIICH, TUNIEPOOIIBI, MAPAOOIIBL.

Tema 2.6. buinHeiinbie 1 KBaJpaTu4YHbie (hOpMbI 1 (PYHKIIUH

Bomnpocs! k Teme:
Ounas popma
3ajaun Ha KBaJpaTU4yHbIe (pOpMBI

Tema 2.7. EBKIU/10BbI IPOCTPAHCTBA

Bomnpocs! k Teme:
Ounas popma

ITponecc oproronanmzanuu ['pama-IlImuara.
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Tema 2.8. IloBepxXHOCTH BTOPOT0 NOPSAKA

Bormpocsl k Teme:
Ounas opma

38.[[21‘11/1 Ha MOBEPXHOCTU BTOPOT'O MOPAAKA.

7. JABOPATOPHBIE PABOTDIL, IIPAKTUKYMBbI

JlaHHbIi BUJ paOoThl He npenycMoTpeH YII.

8. TEMATHUKA KYPCOBbBIX, KOHTPOJIbHBIX PABOT, PE®EPATOB

JlaHHBIA BUJ padoTH He mpexycMoTpeH YII.

9. IEPEYEHB BOITPOCOB K DK3AMEHY, 3AYETY
Bomnpocsl k 3k3ameny

1. TIpeoGpa3oBaHMe AEKAPTOBBIXIPSIMOYTOJbHBIXKOOPAWHATHA TJIOCKOCTH, MapajljieSbHBI TMepeHoc,
MaTpuLa IoBOpOTa.

2. CkansipHoe NIpPOM3BEACHUE BEKTOPOB, CBOWCTBA. BBIUMCIIEHME CKAJISPHOIO IPOU3BEIEHUS 4Yepes
KOOPJMHATH BEKTOPOB B OPTOHOPMHUPOBAHHOM Oasuce. Boruricienne 1MH BEKTOPOB U YIJIOB MEXIy HUMHU
yepe3 KOOpAWHATH BEKTOPOB.

3. BekTopHOE NpOU3BENECHUE BEKTOPOB M €0 CBOMCTBA. BBIUMCIIEHNE BEKTOPHOrO MPOU3BEICHUS Yepe3
KOOPAMHATBHI.

4. CMmemmaHHOe TPOU3BEJCHAE BEKTOPOB U €r0 CBOWCTBA. BhIUMCIIEHNE CMEIIaHHOTO TPOU3BEICHUS Yepe3
KOOPAMHATBHI.

5. Obmee ypaBHeHHe TpsMoi. HemonHble ypaBHeHHs TNpsSMOW. YpaBHEHHE NPSIMOM B OTpe3Kax.
Kanonnueckoe ypaBHeHue mnpsmon. Ilapamerpuueckue ypaBHeHus mpsamon. [Ipsmas ¢ yrjaoBbIM
K03 PUITMEHTOM.

6. Yros mexay IByMs NPSMbIMU. Y CJIOBUS MApAJIJIEIbHOCTY U IEPIEHANKY/ISPHOCTU ABYX IPSMBIX.

7. HopmupoBaHHOE ypaBHeHHE NpsAMOU. OTKJIOHEHME TOUYKHU OT NMPAMOM. Y CIIOBUS, IPY KOTOPBIX JaHHAas
npsiMasi IEpeceKaeT JaHHbI OTPE30K.

8. HaxoxaeHne OMCCEKTpHC yTIOB, 0OPa30BAHHBIX JAHHBIMH HPSMBIMU.

9. YcioBue nepecevyeHus Tpex MpsIMbIX B OTHOW TOYKE.

10. 3amanme mIockocTH B mpocTpaHcTBe. OOIiee ypaBHEHME IUIOCKOCTH. HemomHble ypaBHEHHS
IUIOCKOCTU. Y paBHEHME TUIOCKOCTH B OTPE3KaXx.

11. Yron mexny OByMs IJIOCKOCTSIMM. Y CJIOBHS MAPAJJIEIbHOCTH U NIEPIIEHIUKYJIAPHOCTH IUIOCKOCTEM.
12. YpaBHEHMeE II0CKOCTH, TPOXOASAIIEH Yepe3 TPU pa3IMuHble TOUKH, HE JIeXkKall1e Ha OAHOM MPsMOil.
13. HopmupoBaHHOe ypaBHEHHE TUIOCKOCTH. OTKJIOHEHUE TOUKH OT IJIOCKOCTH.

14. KanoHuveckue ypaBHEHHUs 3JUIMICA, TMNEpOOsBl M Mapadoibl, CBOMCTBA JUIUICA, TMIIEpOOIBl U
napaboJIbL.

13/22



MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO
Y IIbSIHOBCKHI IOCYJapCTBEHHbIN YHUBEPCUTET

dopma

@ — Paboyast mporpaMma AUCIUTUTAHBI

15. IupekTpuckl U (bOKYChl KPUBBIX 2-TO MOPSIAKA.
16. KacarenbHble K 9JHICY, TUTIEpOOJIe 1 mapadoie.
17. CuMMeTpuYHBIE 1 KOCOCUMMETPUYHbIE OMITMHEHHbIE (DOPMBI.

18. KBagpaTrunsie popMbl ¥ (PyHKIIMH.

19. IlonoxwurenpHO onpeneneHHble KBaapaTuunbleyHkimn. Kpurepuii CuiibBecTpa.
20. 3aKOH UHEPIMH BEIIECTBEHHBIX KBAAPATUUHBIX (POpPM.

21. EBxkimpoBsl npoctpaHcTBa. HepaBencTtBo Komm-ByHskoBckoro. Moayias BEKTOpa, paccTOsiHUE W

KOCHHYC yTJla MEXKAY BEKTOpaMH.

22. JInneniHast He3aBUCHUMOCTD OPTOrOHAJIbHBbIX CUCTEM. CKaHﬂpHOC MMpoOn3BEIEHUE B OPTOHOPMHUPOBAHHOM

Oasmuce.
23. IIpouecc oproronanuzauuu I 'pama-IImuara.

24. Anroputwm Jlarpanska [y1s IpUBEIEHUS KBaIPaTUYHON (POPMBI K AMArOHAJIbHOMY BUTY.
25. OproroHanbHasi Kjaccudukaiys NOBEpXHOCTEH BTOPOTO MOPsIIKA.

26. KaHoHMYecKue ypaBHEHMS M CBOMCTBA MTOBEPXHOCTEN 2-T0O MOPsIIKA B TPEXMEPHOM MPOCTPAHCTBE.

Bonpocsl k 3auety

1. Ponb 1 MecTo reoMeTpruu n aJ'IFe6pr B CUCTEMEC MATEMATUYCCKOI'O O6paSOBaHI/IH.

2. Onepauuu HaJl MaTPULIAMU U UX CBOMCTBA.

3. [IpuBesieHre MATPHLIBI SIEMEHTAPHBIMU TIPE0OPa30BAHUAMHM CTPOK K CTyIeHJYaToMy Buay. PereHne

CHCTEM JIMHEMHBIX ypaBHEHUI MeToAoM [ aycca.

4. DnemMeHTapHble MaTPULIbI U 3JIEMEHTAapHBIE [TPe0OPa30BaHUsl CTPOK U CTOJIOLIOB.
5. Teopema 0 HETPUBUAJIbHBIX PEILIEHUSAX OJHOPOJHON CUCTEMBI.
6. JIuneliHas 3aBUCUMOCTb U HE3aBUCUMOCTb BEKTOPOB. [IpocTeiiie cBoiicTBa.

7. OcHOBHAA JeMMa O JIMHEHHON 3aBUCUMOCTH

8. Basuc npocrpancTBa. PazmepHocTh mpocTpaHcTBa. PasnoxkeHue mo 6asucy.

9. OnpenienieHrie BEKTOPHOTO MPOCTPAHCTBAU MPOCTEUINE CBOMCTBA ornepalruil. [IpruMepsbl BEKTOPHBIX

IIPOCTPAHCTB.

10. ®dynnameHTanbHas CUCTEMA PEIIEHUI OAHOPOJHOW CUCTEMBI U €€ HaXOXKICHHE

11. Teopema Kponekkepa-Kanemm

12. Panr matpuiibl. Beruncienue panra npu noMoly 3JeMeHTapHbIX TpeoOpa3oBaHUN

13. YeTHOCTH NEepeCTaHOBKHU. HN3meHeHne yeTHOCTH MEPECTAHOBKU ITPU IEPECTAHOBKE IBYX 3JIEMCHTOB.
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Onpenenenue onpeaeauTesis U ero OCHOBHbIE CBOICTBA

Onpenenutesb TPEYrojabHOM MaTpHLibl. ONpeseauTessb MoJIypacnaBIeics MaTPHLIbL.
Onpenenvrens Bannepmonga

Onpenenutesb TPOU3BEIEHNS MATPHILI.

Meron Kpamepa pemenns CJIY.

PazsoxeHue orpesenuTens o CTpoKaM M CTOJIOAM.

Teopema 0 ¢abIIMBOM PA3JI0KEHUN.

HeoOxoaumoe 1 10CTaTOYHOE YCIIOBHE CYIIECTBOBAHUS OOPaTHON MaTPHIIBL.
Boruriciienne oOpaTHOW MaTpPHIIBI TPH TIOMOIIH JIEMEHTAPHBIX TPe0Opa30OBaHMUI.
Onpenenenue rpynmnsl, cBoucTBa. [Ipumeps! rpymm.

Onpenenenne KoJiblia, pocrenime cBorucTea. [Ipumepst koser.

Onpenenenue noss. [Ipumeps noseu.

Kosib110 BbIUETOB.

ITosne xommeKkcHeIX yncell. TpuroHomerpuyeckas opma KOMIUIEKCHOro yucnia. Teopema Myaspa.
Kopensp 13 komriuiekcHoro yucia. I'pymnma kopHei u3 1.

CreneHb MHOrO4JI€Ha, CYIIECTBOBAHUE U €JUHCTBEHHOCTD JIEJIEHUS C OCTAaTKOM.
KoJ1b110 MHOTOWJIEHOB.

Teopema Jlarpanka 00 UHTEPHOJIAIIIOHHOM MHOTOYJICHE.

Teopema be3y. Cxema I'opHepa.

HO/I u ero cBoiictBa, anroputm EBkimaa.

dakTOpHAIBHOCTD KOJIbIIA MHOT'OUIEHOB U KOJIbLIA LIEJIBIX YHMCEI.

HenpuBoanmble MHOTOYJIEHBI HaJl MOJIEM JEHCTBUTEIIbHBIX M KOMIUIEKCHBIX YHMCEIL.

PasnoxeHnne MHOroujieHa Imo cTereHsIM JTMHEHHOTO ABYYJICHA.
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37. ParmonanbHble (hyHKIMK. Boinenenue nesoi yacty. [IpegcTaBinenne MpaBUiIbHBIX IpoOei B BUIe

CYMMBI IPOCTEHIINX.

10. CAMOCTOATEJIBHAA PABOTA OBYYAIOIIINXCA

Cooepoicarue, mpebdo8arus, Ycao8us U NOPsIOO0K OP2aAHU3AUUU CAMOCMOSIMENbHOU padombl
obyuarowuxcs ¢ yuemom hopmul 0oyueHus onpedeasiromest 6 coomeemcmeuu ¢ «Ilonodxcenuem 0o
OpP2aHU3AUUU CAMOCTOSIMENLHOL PAOOMbL 00YUAIOULUXCS1», YMBEPHCOEHHBIM Yuenvim cosemom Yal'y
(npomoxon Ne8/268 om 26.03.2019e.).

Lo kadxcooii ghopme 0byuenus: OuHas/3a0UHAA/OMHO-3A0UHAS 3ANOAHAEMCS OMOEAbHAS MAOAUUA

dopma 00yyeHus1: oYHas

Ha3zBanue pa3aejoB U TEM

Buj caMmocToATeIbHOI PadoThI
(npopadbomrka yueonozo
mamepuana, peuwienue 3a0a,
pedpepam, 00K1a0, KOHMPONLHAS
paboma,nodzomosKka K coaue
3auema, IK3aMeHa u Op).

0Oo0nem
B yacax

®opma KOHTP0.JIs1 (nposepKa
pewenus 3a0au, pedhepama u op.)

Paszen 1. JTUHEMHAS AJITEBPA

Tema 1.1. Beenenue

IIpopaboTka y4eOHOro MaTepuaa ¢
HCIIOJIb30BAHUEM PECYPCOB yUeOHO-
METOUYECKOTO U
MH(POPMAIMOHHOTO 00eCIeYeH st
JWCIUILTHHBL.

TectupoBanue

Tema 1.2. Matpurist

IIpopaboTka yyeOHOro MaTepuana ¢
MCIIOJIb30BaHUEM PEcypcoB yueOHO-
METOJMYECKOrO 1
MH(POPMALIMOHHOTO 00eCIeueH sl
JAVCLUIUIMHBI.

TectupoBanue

Tema 1.3. Pemienue cucrem
JIMHEWHBbIX ypaBHEHUI

ITpopaboTka yueOHOro MaTepraa ¢
UCIIOJIb30BAHUEM PECYPCOB yUeOHO-
METOJUYECKOTO U
MH(OPMALIMOHHOTO 00eCIIeUeHHs]
JVCLUIUIHHBL.

TectupoBanue

Tema 1.4. BextopHoe
[IPOCTPAHCTBO

IIpopaboTka y4eOHOro MaTepuaa ¢
HCIIOJIb30BAHUEM PECYPCOB yUeOHO-
METOUYECKOTO U
MH(POPMAIMOHHOTO 00eCIeYeH s
JWCIUILTHHBL.

TectupoBanue

Tema 1.5. Panr marpurisl.
dyHgaMeHTabHAsA cUCTEMa
pelueHuit

IIpopaboTka yyeOHOro MaTepuaa ¢
MCIIOJIb30BaHUEM PEcypcoB yueOHO-
METOJMYECKOrO 1
MH(pOPMALIMOHHOTO 00eCIeueH sl
JAVCLUIUIMHBI.

TectupoBanue

Tema 1.6. Onpenenurenu

ITpopaboTka yueOHOro MaTepraa c
UCIIOJIb30BAHUEM PECyPCOB yUeOHO-

TectupoBanue

16/ 22




MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO
Y IIbSIHOBCKHI IOCYJapCTBEHHbIN YHUBEPCUTET

dopma

@ — Paboyast mporpaMma AUCIUTUTAHBI

Ha3zBanue pa3agenoB u Tem

Buja camocTosATEJbHOT PadOThHI
(npopadomxka yuedrozo
Mmamepuana, peuienue 3a0a,
pedbepam, 00K1a0, KOHMPONLHAS
padoma,nodzomoska Kk coave
3auema, IK3aMeHA U Op).

OonBem
B yacax

®opma KOHTP0J1sI (nposepka
pewenus 3a0au, pedhepama u op.)

METOJMYECKOTO U
MH(POPMAIIMOHHOTO 00eCTICUeHU ST
JACIIUTUTAHBL.

Tema 1.7. O6patHas matpuria

IIpopaboTka y4eOHOro MaTepuaa ¢
HCIIOJIb30BAHUEM PECYPCOB YUeOHO-
METOUYECKOTO U
MH(POPMAIIMOHHOTO 00eCTeYeH st
JWCIUILTHHBL.

TectupoBanue

Tema 1.8. O6mme
anrebpanveckre OObEKThI

IIpopaboTka yyeOHOro MaTepuaa ¢
MCIIOJIb30BaHUEM PEcypcoB yueOHO-
METOJUYECKOrO 1
MH(POPMALIMOHHOTO 00eCIeueH sl
JAVCLUIUIMHBI.

TectupoBanue

Tema 1.9. ITosie KOMIUIEKCHBIX
quces

ITpopaboTka yueOHOro MaTepraa c
UCIIOJIb30BAHUEM PECyPCOB yUeOHO-
METOJUYECKOTO U
MH(OPMALIMOHHOTO 00eCIIeUeHUs]
JWCLUIUIHHBL.

TectupoBanue

Tema 1.10. KoJip11o MHOIOUYJIEHOB

IIpopaboTka y4eOHOro MaTepuaa ¢
HCIIOJIb30BAHUEM PECYPCOB yUeOHO-
METOUYECKOTO U
MH(POPMAIMOHHOTO 00eCIeYeH s
JWCIUILTHHBL.

TectupoBanue

Tema 1.11. PaurioHaabHbIE
yHKIMH

IIpopaboTka yyeOHOro MaTepuana ¢
MCIIOJIb30BAHUEM PEcypcoB yueOHO-
METOJMYECKOTO 1
MH(POPMALIMOHHOTO 00eCIeueH sl
JAVCLUIIIMHBI.

TectupoBanue

Pazgen 2. AHAJIMTUYECKAA TEOMETPUA

Tema 2.1. Koopaunatsl Ha
IUTIOCKOCTH M B TIPOCTPAHCTBE

IIpopaboTka y4eOHOro MaTepuaa ¢
HCIIOJIb30BAHUEM PECYPCOB yUeOHO-
METOUYECKOTO U
MH(POPMAIIMOHHOTO 00eCeYeH s
JWCIUILTHHBL.

Bonpocs! k 9x3ameny,
TectupoBanue

Tema 2.2. CkassipHOe, BEKTOpPHOE
U CMeIIaHHOe NPOU3BeJeHNe
BEKTOPOB

IIpopaboTka yyeOHOro MaTepuana ¢
MCIIOJIb30BAHUEM PECcypcoB yueOHO-
METOJMYECKOrO 1
MH(POPMALIMOHHOTO 00eCIeueH sl
JAVCLUIUIHHBI.

Bomnpocs! k ak3ameny,
TectupoBanue

Tema 2.3. IIpsiMble Ha IUIOCKOCTU

ITpopaboTka yueOHOro MaTepraa c
UCIIOJIb30BAHUEM PECYPCOB yUeOHO-
METOJUYECKOTO U
MH(OPMALIMOHHOTO 00eCIIeUeHUs]
JWCLUIUIHHBL.

Bomnpocsl k 9k3ameny,
TectupoBanue
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Ha3zBanue pa3agenoB u Tem

Buja camocTosATEJbHOT PadOThHI
(npopadomxka yuedrozo
Mmamepuana, peuienue 3a0a,
pedbepam, 00K1a0, KOHMPONLHAS
padoma,nodzomoska Kk coave
3auema, IK3aMeHA U Op).

OonBem
B yacax

dopma KOHTP0J1s (nposepka
pewenus 3a0au, pedhepama u op.)

Tema 2.4. ITnockoctu B
MIPOCTPAHCTBE

ITpopaboTka yueOHOro MaTepraa c
UCIIOJIb30BAHUEM PECyPCOB yUeOHO-
METOJUYECKOTO U
MH(OPMALIMOHHOTO 00eCIIeUeHHs]
JVCLMIUIHHBL.

Bormpocsl k 3k3amMeHy,
TectupoBanue

Tema 2.5. Kpusle BTOpOro
MOPSIKA HA IUIOCKOCTH

IIpopaboTka y4eOHOro MaTepuaa ¢
HCIIOJIb30BAHUEM PECYPCOB yUeOHO-
METOUYECKOTO U
MH(POPMAIIMOHHOTO 00eCTeYeH st
JWCIUILTHHBL.

Bonpocsl! k sx3ameny,
TectupoBanue

Tema 2.6. bununeiinsie u
KBaJlpaTHuHble (pOpPMBI M (PYHKIMH

IIpopaboTka yyeOHOro MaTepuaa ¢
MCIIOJIb30BaHUEM PEcypcoB yueOHO-
METOJUYECKOrO 1
MH(pOPMALIMOHHOTO 00eCIeueH sl
JAVCLUIUIMHBI.

Bomnpocs! k ak3ameny,
TectupoBanue

Tema 2.7. EBKAUAOBBI
MIPOCTPAHCTBA

ITpopaboTka yueOHOro MaTepraa c
UCIIOJIb30BAHUEM PECyPCOB yUeOHO-
METOJUYECKOTO U
MH(OPMALIMOHHOTO 00eCIIeUeHUs]
JWCLUIUIHHBL.

Bormpocsl k 3k3amMeny,
TectupoBanue

Tema 2.8. [ToBepXHOCTH BTOPOTO
HopsiaKa

IIpopaboTka y4eOHOro MaTepuaa ¢
HCIIOJIb30BAHUEM PECYPCOB yUeOHO-
METOUYECKOTO U
MH(POPMAIMOHHOTO 00eCIeYeH s
JWCIUILTHHBL.

10

Bonpocsl! k 9x3ameny,
TectupoBanue

11. YYHEBHO-METOJIUYECKOE U UH®OPMAIIMOHHOE OBECHIEYEHHUE JUCHHUIIJINHDBI

a) Cnimcok pekoMeH1yeMoil JUTepaTypbl

OCHOBHasA

1. Kocrpukun Anekceii ViBanoBuy. Jluneiinasi anre6pa u reomerpust : yue6. nocooue / A.W. Kocrpukum,

10. . ManuH. - 4-e usn., crep. - Cankr-IlerepOypr :

Jlanb, 2008. - 304 c. - (Knaccuyeckasi yueOHas

JauTeparypa mno Maremaruke) (Jlyumme kiaccuueckue yueOHukn) (Y ueOHuku a1 By30oB) (CneumasabHast
nutepatypa). - ISBN 978-5-8114-0612-8 (B niep.). / .— ISBN 1_176278

2. T'eopksn I1.C. Beicmmas matemaruka. JluHeiHass anreOpa uMaHAIMTAYeCKas reoMeTpus : ydeOHOe
nocobue / II.C. T'eBopksin ; I'eBopksa I1.C. - Mocksa
https://www.studentlibrary.ru/book/ISBN9785922115827.html. - Pexum nocryna: 9BC "KoncynbraHt

crygenra"; no nognucke. - ISBN 978-5-9221-1582-7. / .— ISBN 0_243314

JAOIIOJHHUTECJIbHAA

dumsmatiur, 2014. - 208 c. - URL:
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1. Coopnuk 3aau mo anredpe : yueOHoe mocodue / B.A. Apramonos, 10.A. Baxtypun, 3.b. BunGepr [u
ap.] ; ApramonoB B.A.; Baxtypun 10.A.; BunOepr 3.b.; T'onox E.C.; Uckosckux B.A.; Koctpukun A
Jlateiies B.H.; Muxane A.B.; Munmna A.Il.; Onbmanckuii A.YO.; [anunmkud A.A.; TIpockypsikoB
N.B.; PynakoB A.H.; CxopuskoB JI.A.; HImenskun A.JI. - Mocksa : ®usmariur, 2006. - 168 c. - URL:
https://www.studentlibrary.ru/book/ISBN5922107267.html. - Pexum pocryma: IBC "Koncynbrant
cryzaeHTa"; no noanucke. - ISBN 5-9221-0726-7. / .— ISBN 0_235780

2. IpockypsikoB Urops Brnagumuposuu. COOpHUK 3ahau 1o JIMHEHHOH aireOpe : yded. mocodue uist
¢uz.-mar. cneir. By3oB / N.B. IIpockypsikos. - 6-¢ u3n., crep. - Mocksa : Hayka, 1978. - 384 c. - ISBN (8
nep.). / .— ISBN 1_139841

3. Knerenuk [laBun BuktopoBuu. COOpHUK 3a/1a4 1O aHAJTMTHYECKOW T'€OMETpUH : yuel. mocodue Iuist
By30B / [I.B. Knerenuk ; non pea. H. B. Epumosa. - 13-e u3ga., crep. - Mocksa : Hayka, 1980. - 239 c¢./ .—
ISBN 1_152798

4. Mumienko Cepreii [TerpoBrd. 3agaunt 1 aropuT™bl anredps : yueo. nocooue. Y. 2 / C.I1. Mumenko, 1.
10. Ceupuposa. - YiabsHosck : Yal'V, 2000. - 106 c. - ISBN 5-88866-076-0. / .— ISBN 1_40813

5. Mumenko Cepreii [letpoBud. 3aaun U anropuT™bl areOpsl : yued. mocooue. Y. 2 / C.I1. Mumienko, U.
I0. Ceupuposa ; Yal'V, Mex.-mat. ¢ak. - YiapsgHoBek @ Yal'V, 2000. - 3arn. ¢ 3kpaHa. - DJIEKTPOH.
tekcToBble naH. (1 daiin : 8,43 M6). - URL: http://lib.ulsu.ru/MegaPro/Download/MObject/1109. - Pexum
nocryna: 9bC Val'V. - Tekcr : sanektponnsiit. / .— ISBN 0_34539

6. Mumienko Cepreii [lerpoBud. 3agaunt U arOpuTMbI areOpsl : yued. nocooue as 1 kypea. Y. 1/ C.I1.
Muienko, B. M. Ilerporpanckuit ; @uaMI'Y. - Vibsanosck, 1992. - 33 ¢. / .— ISBN 1_98217

7. Jlebenena E.A. [IpakTuyeckue 3aHATHS 1O JIMHEHHON anreOpe U aHAIUTUYECKON TreOMeTpHH : yueOHO-
metoauueckoe mocodue / E.A. Jlebenena, O.E. Pomenko, T.W. Ep3una ; Jle6enera E.A.; Pomenko O.E.;
Ep3una T.N. - MockBa : HI'TY, 2013. - 130 C. - URL.:
https://www.studentlibrary.ru/book/ISBN9785778222755.html. - Pexum noctyma: 9BC "KoHcynbTaHT
cryzeHTa"; no noanucke. - ISBN 978-5-7782-2275-5. / .— ISBN 0_249905

yueOHO-MeTouuecKas

1. Mumenko C. II. Kpusble Broporo mopsiaka : yuded.-meron. mocodoue / C. Il. Mumenko, JI. M.
Cawmoiinos, 0. 0. ®pososa ; Y'Y, DMUNAT. - VibsHosck : Y'Y, 2016. - 48 c. - Bubmmorp.: c. 48. /
— ISBN 1_246809.

2. Camoiinos JI. M. Penienue 3a1a4 o aHAIUTHYECKON TeOMETPUH Ha TUIOCKOCTH : y4uel.-MeToj. mocooue /
JI. M. Camoinos, 1O. 0. ®ponosa, T. B. Ckopas ; Ynl'Y, DMulT. - YnbgHosek : Yal'V, 2015. - 52 ¢. /
— ISBN 1_213069.

3. CapunoB l0. I'. MeTtoanyeckue yka3aHusi Uil CaMOCTOSITESIbHOW paOOThl CTYAEHTOB MO JUCHUILIMHE
«Anredpa u reoMeTpusi» AJIs CTyJeHTOB Bcex Hanpanienuil u crienuaibHocted PMUAT / 1O. I'. CaBuHOB.
- 2022. - 31 c. - Heory0mkoBaHHBIT pecypc. - URL:
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http://lib.ulsu.ru/MegaPro/Download/MObject/13201. - Pexum poctyma: DBC Val'V. - Teker
anekTpoHHbId. / .— ISBN 0_468731.

0) IlporpaMmmHoe o0ecneyeHne
- OneparmonHas cucreMa "AJbT 0oOpazoBaHue”
- Oducnsiii naket "Mow oduc"

B) lIpodpeccuonanbubie 6a3bl JAaHHBIX, HH(POPMAIHUOHHO-CIIPABOYHbIE CHCTEMbI
1. D1eKTPOHHO-0MOJIMOTEYHbIE CHCTEMBI:

1.1. Hudposoii obpazoBatenbHblii pecypc IPRsmart : 31ekTpoHHO-OMONIMOTEUHast cuctema : cair /
00O Kommnanus «Ait [Tu Ap Menua». - Caparos, [2024]. — URL: http://www.iprbookshop.ru. — Pexum
JOCTYTIA: 17151 3apEerUCTPUP. MoJib3oBaTesel. - TEeKCT : 9JIeKTPOHHBIN.

1.2. ObpazosatensHas miatopma JOPAWT : oGpazoBaTelbHbIA pecypc, JMeKTPOHHAs OHOTHOTEKA
caut / OOO DneKTpOHHOE U3AATETBCTBO FOPAWT. — MockBsa, [2024]. - URL: https://urait.ru. — Pexum
JOCTYTIA: 17151 3apEerUCTPUP. MoJib3oBaTesel. - TeKCT : 3JIeKTPOHHBIN.

1.3. Ba3a naHHBIX «nekTpoHHas Onommoreka rexaudeckoro BY3a (9BC «KoHcynbTaHT cTyieHTa») :
9JIeKTPOHHO-OMOmMoTeuHas cucrema : caiitr / OOO TIlomurexpecypc. — Mocksa, [2024]. — URL:
https://www.studentlibrary.ru/cgi-bin/mb4x. — Pe:xxum noctyna: ajist 3apeructpup. nojib3oBatesieil. — Tekcrt
: 3JIEKTPOHHBIN.

1.4. KoHCynbTaHT Bpaya. DJIeKTPOHHAs MeIWIIMHCKass OuOimoTeka : 0a3a jmaHHbIX : cadt / OO0
Briclmasg 1mikosa opraHM3aliMd M YOPAaBJICHUs  3/1paBOOXpaHEeHHMEM-KOMIUIEKCHBI  MeIMIMHCKUIA
KoHcanTuHr. — Mocksa, [2024]. — URL: https://www.rosmedlib.ru. — Pexum gocryna: st 3apeructpup.
1oJib30Baresiel. — TEKCT : 3JIEeKTPOHHBIN.

1.5. Bonpmas MeauMHCKas OUOMOTEKA : AJIEKTPOHHO-O0MOMoTeuHas cuctema : cat / OO0 Bykar. —
Tomck, [2024]. — URL: https://www.books-up.ru/ru/library/ . — Pexum pocryma: ans 3apeructpup.
1oJib30Baresien. — TEeKCT : 3JIEeKTPOHHBIN.

1.6. DBC Jlanb : anekTpoHHO-OMbMMoTeyHas cucrema : cat / OO0 IBC Jlanb. — Cankr-IlerepOypr,
[2024]. — URL: https://e.lanbook.com. — Pexxum nocryma: njs 3aperucTpup. nojb3oBaTesnen. — Tekcr :
3JIEKTPOHHBIN.

1.7. 9BC Znanium.com : 3JeKTpoHHO-OMOIMOTEeYHass cucrtema : cailt / OOO 3Hanuym. - Mocksa,
[2024]. - URL: http://znanium.com . — Pexum goctymna : Ajsi 3aperucTpup. nojb3oBaresien. - Tekcr :
3JIEKTPOHHBIN.

2. Koncyabrantllmoc [DnexTpoHHbId pecypc]: cmpaBouHass nmpaBoBasg cucrema. /OO0
«Koncynbrant [Lmoc» - DnekTpoH. naH. - Mocksa : KoncynsrantlImoc, [2024].

3. eLIBRARY.RU: HayuHas snekTpoHHas OubOanoreka : cadt / OOO «HayuHas DnekTpoHHas
bubmoreka». — Mocksa, [2024]. — URL: http://elibrary.ru. — Pexum poctynma : il aBTOpU3.
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noJib3oBaresien. — TeKCT : 371eKTpOHHBIN

4. depepanbHaa rocygapcTBeHHas uHgopmammonHasa cucrema «Hammonauabnas
JIeKTPOHHAsI 00O TEeKAa» : eKTpoHHas Oudmmoreka : caiit / ®I'BY PI'B. — Mocksa, [2024]. — URL:
https://H36.pd. — Pexxum goctyma : s mosib30Batesiell HayYHoW OUOIMOTeKH. — TeKCT : 3JIeKTPOHHBIN.

5. Poccuiickoe odpa3zoBanue : (enepanbHbii nmopran / yupegurenb PI'AY «PULITO». — URL:
http://www.edu.ru. — TeKCT : 37IeKTPOHHBIN.

6. DnexTpoHHas 6udimoTeuynasi cucrema Yal'V : moayns «dnektponHas 6udmmoreka» ABUC
Mera-ITPO / OOO «[lata Dkcnpecc». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexum nocryna : ans
NoJIb30BaTes el HayuyHOH OMOIMOTeKU. — TEKCT : JeKTPOHHBIMH.

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JTUCHUITJINHbI:

Aynutopuu [isl TPOBEACHU s JIEKIUIA, CEMUHAPCKUX 3aHSATHUH, /17151 BHITIOJTHEHUS JJAOOPAaTOPHBIX paboT 1
MPAKTUKYMOB, JJis TPOBEJEHUS] TEKYUIEro KOHTPOJIS M IPOMEXKYTOUHOW aTTecTali, KYypCOBOTO
MPOEKTUPOBAHMUS, TPYMIIOBBIX U MHIVUBUYaTbHBIX KOHCYJIbTAIMN (8bl0Opams Heobxooumoe)

AyauTopun YKOMJIEKTOBAHBI CIIEIMATM3UPOBAHHON MeOenblo, y4eOHOW TOCKOH. AyIUTOpUHM IS
MPOBEACHUS JIEKIIUI 000PYA0BaHbI MyJIbTUMEIUIHBEIM 000pYIOBAHUEM TS TIpEeACTaBIeHUs] HH(pOPMAIK
OosbIion ayautopun. [TomeneHust i CaMOCTOSITENIbHON PadOTHl OCHAIIEHBI KOMITHIOTEPHBIN TEXHUKOH C
BO3MOXKHOCTBIO TMOAKJIIOUEHUs1 K cetu «VHTepHeT» U oOecrieyeHHeM JOCTyna K 3JEKTPOHHON
MH(POPMAIIMOHHO-00pa30BaTeIbHOM  Cpefie,  DJICKTPOHHO-OMOJMOTEYHOM  cucteme.  IlepedeHb
000py/1I0BaHUs1, UCIIOJIb3YEMOr0 B Y4eOHOM Ipoliecce:

- MynbTumMeuiiHOe 000pyIOBaHUe: KOMITBIOTEP/HOYTOYK, 9KpaH, IPOSKTOP/TeJICBU30D

- KommbiotepHas TexHuKa

13. CHEHHUAJIBHBIE YCJIOBUA AJIA OBYYAIOIIINXCA C OTPAHUYEHHBIMM
BO3MOXKHOCTAMU 3J0POBbA

B ciyyae HeoOX0oauMOCTH, 00yJaOIIUMCS U3 YKCTIa JIUII C OTPAHUYEHHBIMUA BO3MOKHOCTSIMU 3710POBbBS
(Mo 3asBJIEHUI0 OOYYAIOIIErocs)) MOTYT TIpeIaraThCsl OJHU W3 CJEAYIIMX BAapHAHTOB BOCIIPHUSITHUS
MH(POPMALIMH C YIETOM MX MHAWBUAYATbHBIX MICUXO(PU3NIECKUX OCOOEHHOCTEN:

- JUISl JIMII C HapylIeHWsSIMU 3pEeHUs: B TeYaTHOW opMe YBeJIMYeHHbHIM MpudToM; B dopme
9JIEKTPOHHOTO JOKyMeHTa; B dopme ayauodaiina (mepeBoj yuyeOHBIX MaTepuasioB B ayaunodopMaT); B
nedaTHoi ¢opMe Ha sA3bIKEe Dpaiiisg; WHAMBUAYyaJbHBIE KOHCYJIbTAllMM C  IPUBJICUYCHUEM
TudIoCypionepeBoAUMKa; UHIUBUAYAIbHbIE 3a/IaHUsI U KOHCYJIbTAILIUU;

- Ui JIMII C HapylIeHWsIMH CiIyxXa: B TedaTHOW ¢opme; B (opMe 3IEKTPOHHOTO IOKYMEHTA;
BUACOMATEPHUAJIBI C Cy6TI/ITpaMI/I; HUHAWBUAYAJIbHBIC KOHCYJIbTaAIUU C IPUBJICYCHUEM CYPAOIICPEBOIYHKA;
VHIVBHyaJIbHbIC 33/1aHNS U KOHCYJIbTAIINY;

- Ui JMI] C HapylEeHWsSIMA OIOPHO-ABUraTeJIbHOTO ammapara: B medyatHoil ¢opme; B ¢dopme
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3JIEKTPOHHOTO AOKYMEHTa; B (hopMe ayanodaiiia; MHIUBUIyaIbHbIC 3aJaHUsI U KOHCYJIbTALIMY.

B ciaydae HEoOXOOUMOCTM WCIHOJB30BAaHUS B y4eOHOM MpOIeCCe YaCTUIHO/UCKITIOYUTETHHO
JMCTAHITMOHHBIX 00pa30BaTENIbHBIX TeXHOJIOTH, opranu3aius padotsl [II1C ¢ obyyatomumucs ¢ OB3 u
MHBAJIMAAMU TIPEeyCMATPUBAETCS B JIEKTPOHHOU MH(POPMAIIMOHHO-00pa30BaTEeIbHON Cpejie ¢ yUeTOM UX

WHIWBUAYAJIbHBIX HCI/IXO(I)I/I?)I/I‘-ICCKI/IX 0COOEHHOCTEM.

Houent Kanaupar ¢usuko-
PaspaboTunk MaTeMaTU4ecKuX Hayk, JoneHT

CagunoB FOpwii 'eHHanbeBUY

JloIKHOCTD, YY€Hasl CTENeHb, 3BaHUE

)5(0)
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