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1. Mecto pucyuninHsbl B cTpyktype OITIOII

HOucuunza 51.0.27 TIpakTukyMm 1o anrebpe ¥ reOMeTpUM OTHOCHUTCS K 00s13aTe/TbHOM YacTH

obpasoBaresibHOM IPOrpaMMBI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHI\MH (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHI{M U N0 AMCLHMILIMHE KOHTPOJIs MPOMEe)XyTOUHOMH
(xog, coZlep>KaHue ycrieBaeMoCTH arrecTanum
VHAWKATOpa)
OIIK-1: CnocobeH OIIK-1.1: 3Haem OCHO8Hble OIIK-1.1: Tecm
npumeHsmb Nno/noJiceHus U KoHyenyuu 8 3Haem ocHo8Hble NoOHAMUS U 3quém:
chynoamenmanvhbie | o6aqcmu mamemamuueckux u | pesyabmamel AuHeliHoi 3adauu
3HAHUS1, NO/YyUEHHble o
ecmecmeeHHbIX HayK, 6asoeble |aneebpbl, aHarUMuUUeckol
8 obsacmu .
meopuu u ucmopuu eeomempuu, eblculel aneebpel,
mamemamu4eckux u 3
(wu) ecmecmeennpix | OCHOBHO20, Meopuu 3nemeHmoe abcmpakmHou
HayK, u KOMMYHUKayuu; 3Haem aneebpbl
UCN0Ab308aMb UX 8 OCHOBHYIO MEPMUHO0_UI0
npogeccuoHanbHol OIIK-1.2: Ymeem
pod OITK-1.2:
OesimenbHoCMU ocywjecme/simb NepeuyHblil
Ymeem pewamb 0CHOBHblE
cbop u aHanuz mamepuana, Lo
3a0ayu uHeliHoll aneebpbl,
uHMepnpemupoeamb o
aHanumu4eckol eeomempuu,
pasauyHble Mamemamuyeckue . .
eblicuell anzebpbl, abcmpakmHot
06BeKkmb!
anzebpbl
OIIK-1.3: Umeem
npakmuueckuti onbim pabombi
C peweHuem CmaHOapmHbIX OIIK-1.3:
MameMamuuecKux 3aday u Hmeem npakmuueckuii onbim
npumensiem e2o 6 pabombl ¢ peuteHUeM OCHOBHbIX
npodeccuoHaIbHoI 3a0ay nuHeliHoll aneedpbl,
desmenpHocmu aHanumuyeckoll eeomempuu,
eblicueli anzebpbl, abcmpakmHoti
anzebpbl
3. CTpyKTypa U cojep)KaHHe AUCIUILIUHbI
3.1 TpyAa0eMKOCTb AUCLUII/IUHBI
ouHasi
O011as TPy/J0EMKOCTBD, 3.€e. 4
YacoB 1o yuedGHOMY I/IaHY 144
B TOM UMCJIe
ay//MTOPHbIE 3aHATHSA (KOHTAKTHasi padora):
- 3aHATHSA JIeKIIMOHHOI0 THNA 0




- 3aHATHSA CEMHUHAPCKOTr0 THMA (MPaKTHYeCKHe 3aHATHSA / TabopaTopHbIe padoThI) 96

- KCP 2

caMocTosTe/bHasA padoTa 46

IIpomexyTouHasi aTTecTamus 0
3auéTt

3.2. CozepkaHue JUCLUIIIMHbI

(cmpykmypuposaHHoe no memam (pasdenam) C yYKA3aHueM OmMEe0eHHO20 HA HUX Ko/auuecmed

axkademuuecKux udcog u 8uobl yuebHbIX 3aHamuil)

HanmeHoBaHue pa3/ie/ioB U TeM AUCLUIIIMHBI Bcero B TOM 4ucC/Ie
(vacer) KonrakTHas pabora (paborta Bo
B3aUMO/IeHCTBUY C IIperno/iaBaresiem),
Yackl U3 HUX
3aHSTHS CamocrosTebHas
CeMUHApCKOro pabora
REVEWZE THIa o6yuarowerocs,
JIEKLJMOHHOTO | (TpakTryeckue | Bcero qacel
THIA 3aHsTUsA/Mabopa
TOpHbIe
paboThI), Uackl

0 0 0 0 0

® i) ® ¢ ®

0 0 0 0 0
KomriekcHble unciia 6 0 4 4 2
MHorouseHsl 8 0 6 6 2
Martpuiibl 4 orpefieIuTenu 10 0 8 8 2
BekTopbl Ha TJIOCKOCTH U B IPOCTPAHCTBe 12 0 8 8 4
CucTteMbl IMHENHBIX ypaBHeHUN 4 0 2 2 2
JIvHeliHOe BEeKTOpHOE MOPCTPaHCTBO 14 0 10 10 4
Teopusi cucteM JIMHENHBIX ypaBHeHUN 10 0 6 4
ITepeceueHuvie U CyMMBI IOAIIPOCTPAHCTB 4 0 2 2 2
JIuneliHble peoOpa30BaHUs BEKTOPHOI'O IPOCTPAHCTBA 15 0 10 10 5
EBKM0BBI MPOCTPAHCTBA 12 0 10 10 2
JIuHeliHble Ipe0Opa30BaHUs €BK/IN/IOBBIX IPOCTPAHCTB 13 0 10 10 3
KBazipaTruHble hopmbl 10 0 8 8 2
KpuBble ¥ NOBepXHOCTU 2-T0 MOPsAJKa 14 0 8 8 6
DneMeHThI abCTPAKTHOM anreOpb 10 4 4 6
ATTecrtanust 0
KCP 2 2
HWtoro 144 0 96 98 46

Cojep;xaHue pa3/e/ioB U TeM AUCIUILUTUHBI

1 cemectp. KomriiekcHeie urciia. TpuroHomerpuueckast hopma KOMILJIeKCHOTO ynca. ComnpspkKeHHbIe Yrcia.

HepagencTtBo Tpeyronbpauka. @opmyna MyaBpa, KOpHU U3 eMHUIIBL. Perlienue anrebpanyeckux ypaBHEHUH

MaJibIX cTerieHell. MHOrouseHsl. JenumocTs B KoJiblie MHOrowieHoB. HO/I. HermpuBoguMble MHOTOU/IEHBI HaJ,
nosieM. Pa3nio)keHre MHOTrou/ieHa Ha HellpuBO/IMMble. BhilesieHre KpaTHBIX MHOXUTesiell. OCHOBHasi TeopeMa




anre6pel. @opmysiel Bueta. VIHTeprionsLuoHHbI MHOTOY/IeH. CHMMeTpUYeCcKre MHOTOU/IEHBI ¥ X BhIpa)keHHe
yepe3 sseMeHTapHble. Teopema llITypma. HenmpuBogrMble MHOTOU/IEHBI HaJ, KOJIBLIOM LI€JIbIX U NTOJIEM
palMoHaIbHbIX uncen. Kputepuit DitzeHinTeiiHa. CucTeMbl TMHENHbIX ypaBHeHUU. Metog ["aycca. MaTtpuisl U
oripefieuTen MaTpuil. CBsi3b 3/ieMeHTapHBIX TIPe00pa30BaHUi CTPOK U CTOIOIIOB C yMHOKEHUEM MaTpHI].
CsoiicTBa onpesenutesieit. Teopema Jlannaca. ITpasuno Kpamepa. O6patHas MaTpuiia. PellieHre MaTpUUHbIX
ypaBHeHui. @opmyna bune—Koiin. BekTophl Ha TIJIOCKOCTH U B TIpocTpaHcTBe. Oriepaliyiu ¢ BeKTopamu. baswuc.
KoopauHate! BekTopa B 6a3uce. AdduHHas cucTeMa KOOpAWHAT. JlefieHre OTpe3Ka B 33/JaHHOM OTHOIIEHHH.
LeHTp TSHKECTH CUCTEeMBI MaTepuaibHBIX Touek. [TosipHast, qUIMHApUYecKas U ceprueckasi CUCTeMBI
KoopZAuHart. Pa3znuuHbie ypaBHeHuUs TIPSIMBIX U T7I0CKOCTel. JInHeliHOe (BeKTOPHOE) TIPOCTPAHCTBO HA[l TI0JIEM.
JIunetiHast 060/10uKa. JIMHeHHas 3aBUCUMOCTh. JKBUBA/IEHTHBIE CUCTEMBI BEKTOPOB. TeopeMa o 3ameHe. Ba3suc
NMUHEeRHOTOo rpocTpaHcTBa. KoopuHaTte! BeKTOpa B 6asuce. i3MeHeHMe KOODWHAT TP 3aMeHe Oa3uca.
N3omopdui3am uHelHbIX TpocTpaHCTB. Teopus cucTeM JMHENHbIX ypaBHeHU. Teopema Kponekepa—Kanesuiu.
MHOXXeCTBO PelleHr CUCTeMBI IMHEWHBIX ypaBHeHWH, [iBa crioco0a 3a/jaHust IMHeMHOT0 MHOT000pasusi.
Pa3mMepHOCTh JTUHEHHOTO MHOT000pa3ust. CyMMbI TIOAMPOCTPAHCTB, 6a3uc U pa3MepHOCTh CyMMBI. TTIpsimast
cymMma. JIuHeliHble ipeobpa3oBanus. apo, o6pa3, paHr, fedeKT TUHeHHOro peobpa3oBaHus. MaTpuia
npeobpa3oBadusl. M3MeHeHWe MaTpULILI TIPY U3MeHeHWH 6asuca. [Togobue matpull. IHBapUaHTHbIE
nioarpoctpaHcTBa. CoOCTBeHHBIE BEKTODPBI M UKMC/Ia. XapaKTepPUCTUUYeCKUH MHOTOU/IEH JIMHEHHOTO
nipeobpa3oBandusi. TeopeMa 0 CyIeCTBOBaHUM COOCTBEHHOTO BEKTOpa HaZ, 1oJieM KOMIT/IEKCHBIX UHMCeN U ee
Bell[eCTBeHHBIN aHaJIorT.

2 cemecTp. EBKuoBo (yHUTapHOE) pocTpaHcTBo. HepaBeHcTBO Koiv—byHsikoBckoro—IlIBapiia.
HepasenctBo TpeyronpHuKa. Teopema [udaropa. JIuHeliHasi He3aBUCUMOCTb OPTOTOHATBHON CUCTEMBI
HEeHYJIEBBIX BEKTOPOB. 3alvCh CKaJISIPHOTO TIPOM3BeJieHN sl Yepe3 KOOPAWHAThI B IPOU3BOJILHOM,
OPTOTOHA/ILHOM ¥ OPTOHOPMHpPOBaHHOM 6a3ucax. IIporjecc oproronanu3aiuu I'pama—IlImMuzara. O6bem
CUCTeMbl BeKTOpOB. CBoMcTBa MaTpuLipl ['pama. ['eoMeTpryeckuii cMbICa onpegennTesns. HepaBeHCTBO
Apamapa. JIuHetiHble 1peobpa3oBaHUs eBKIUIOBLIX U YHUTAPHBIX TIPOCTPAaHCTB. CoMNpsi>keHHOe
npeobpa3oBaHue, CBOMCTBA Omepanyy cornpsbkeHust. HopmanbHoe TipeoOpa3oBaHye YHUTAPHOTO TIPOCTPAHCTRA,
CyIL[eCTBOBaHMe Yy Hero 0a3nca u3 cCOOCTBEHHBIX BEKTOPOB. OPTOrOHA/IbHBIE ITpeoOpa3oBaHusl.
CamocoripsbkeHHbIe 1 CHMMeTPUYHbIe TTpeo0pa30oBaHusl. KBa/[paTHUHbIe QYHKIMN. VI3MeHeHe MaTpULIbI
KBa/IpATUUHOM (HYHKIMY TpU M3MeHeHuH O6asunca. Teopema Jlarpamka u SIKoOu o TIprBeZieHUH CUMMeTPUYHOMN
(hopMbI K KAHOHUUECKOMY BUZY. 3aKOH uHepLivd. Kputepuii CusbBecTpa NoaoXUTenbHOMN orpeie/leHHOCTH,
CBS13b CO CKAJISIPHBIM TTpou3Be/ieHreM. [IprBeieHe KBaipaTUUHON (hOPMBI K TJIaBHBIM ocsiM. OZJHOBpeMeHHOe
MIpYBeZieHue Napbl KBaJpaTUUHbIX (OPM K KaHOHUUeCKOMY BHAY. KpuBbie v IOBEDXHOCTH 2-T0 MOPSIKA.
AddunnHas knaccrudrKaiys KpUBBIX U TTIOBEPXHOCTel 2-ro nopsiaka. L{umiHaprueckie 1 KOHUUeCKre
MOBEPXHOCTH. L]eHTp, acMMNTOTHYeCK1e HalpaBJeH!s, AuaMeTpaibHble TVIOCKOCTH. OpToroHaabHas
K/laccuUKalsl KpUBBIX U ITOBepXHOCTel 2-ro nopsjka. ['pynmbl. Teopema Kanu. Lluknvyeckue rpynmnbl U UX
noArpymmbl. Pa3breHre rpymmbl Ha CMeXXHbIe Kiaccel, TeopeMa Jlarpamka. Kosbia. IToss.

4. YueGHO-MeTOJHUeCKOe 00ecrieueHre CaMOCTOSITe/IbHON PadoThI 00yUarouXCs

CamocrosTenbHas paboTa 00yJarOU[UXCsl BK/IOUaeT B Cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM M
3aZlaHUSIM IJIs1 TeKYIIero KOHTPOJISI M TIPOME)KYTOUHOW aTTeCTalluy TI0 UTOTaM OCBOEHUsl AUCLUTUIMHBI
MIPUBEJeHHBIM B II. 5.

CamocrosiTenbHasi paboTa CTyZieHTa NPy U3y4eHUH AUCHUTUIAHBI «[IpakThKyM 110 anrebpe u
reoMeTpUM» BK/IHOUAeT BHITIOJIHEHUE [JOMAIHUX 3a/laH|, TIOATOTOBKY K 3aueTy. [I/1s1 CaMOKOHTPOJIS Y
CTy/leHTa UMeeTCsl BO3MOKHOCTb y/ja/leHHOIO TeCTUPOBaHUs 10 AUCTaHLIMOHHOMY Kypcy. http://e-
learning.unn.ru/

CamocrosiTenbHast paboTa 3aK/r0uaeTcsi B 03HAKOM/IEHUH C TeOPeTHUeCKHM MaTepHasioM Io
yueOHHMKaM, YKa3aHHBIM B CITUCKe JIUTePaTyphbl, PellieH!H TpaKTUYecKuX 3azad. CaMoCTosiTeTbHast



paboTa MOXKeT IPOUCXOUTh KaK B UMTAbHOM 3ajie OMO/IMOTeKH, TaK U B JOMAITHUX YCJIOBUSIX.
[Ipu BBINO/IHEHUM CaMOCTOSITeIbHOM PabOThI CTYZileHTaM peKOMeH/yeTCs UCI0/Tb30BaTh KOHCITEKTHI
NIeK11H, a TaKKe peKOMeHlyeMyt0 B JINTepaTypy:
OcHoBHast uTeparypa: 1. COOpPHUK 3a/jau 110 aHATMTUUeCKOoW TeOMeTpUH U JIMHelHo anrebpe /
Beknemuniera JI. A.,beknemuriieB /. B.,ITetposuu A. FO.,Uybapos 1. A. - 9-e u3g., crep. - CaHKT-
ITetepOypr : JlaHb, 2022. - 496 c. - bubmuorp.: AoCTyIHA B KApTOUKe KHUTH, Ha caiite DBC JlaHs. -
Kuura u3 konnekiuu Jlans - MaTteMmaTuka. - ISBN 978-5-8114-9224-4.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=782950&idb=0
2. IpockypsikoB U. B. COopHUK 3az1ay 110 MHeliHOM anrebpe / [Tpockypsikos U. B. - 16-e u3z., crep. -
Cankr-IletepOypr : Jlanb, 2022. - 476 c. - Bubauorp.: JocTyHa B KapTOUKe KHUTH, Ha caiite ObC
Jlanb. - Knura u3 komnekiuu Jlans - Marematuka. - ISBN 978-5-8114-9039-4.
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=781523&idb=0
HononuutenbHas muteparypa: 1. Uneun B. A. JIuneiinas anrebpa / Uneun B. A, ITo3usik 3. T'. - 6-e
us3g., crep. - Mocksa : ®UUSMATIIUT, 2020. - 280 c. - PekomMeH0BaHO MUHUCTEPCTBOM
obpa3oBanus Poccuiickoit Pesepaiiiv B KauecTBe yueOHUKA IS CTYAEHTOB (hr3uuecKux
CrieLaIbHOCTeH U crieriuanbHOCTH "TIprkiagHast MaTeMaTrka'. - BUO/MOTD.: IOCTyITHA B KaPTOUKe
kHUry, Ha cante OBC Jlaus. - Knura us komiekiuu ®U3MATIIUT - Maremaruka. - ISBN 978-5-
9221-0481-4. https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=781680&idb=0
2. nbuH B. A. AHanutrnueckasi reometpus / nbuH B. A., TTo3usk 3. I'. - 7-e u3g,., crep. - Mocksa :
OU3MATIJINT, 2009. - 224 c. - PekomeHzioBaHO MUHHCTEpCTBOM 00pa3oBaHus Poccuiickoi
depepaLu B KauecTBe yueOHHUKA /IS CTYZEHTOB (PU3MUeCKUX CIieliaJbHOCTeH U Criel[uabHOCTH
"IpukasHas MaTeMaTHKa'". - BUG/IMOrp.: OCTyMHA B KapTOUKe KHUTH, Ha caiite bC Jlanb. - Knura
u3 Kosutektmu PU3MATIIUT - Matematuka. - ISBN 978-5-9221-0511-8.
https://e-lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=665727&idb=0
3. ®aagees /1. K. 3agauu 1o Beiciieit anrebpe / @aagees . K.,Comunckuii U. C. - 17-e uzg.,crep. -
Cankr-IletepOypr : Jlanb, 2022. - 288 c. - PekoMeH10BaHO MUHKCTEPCTBOM 0011eT0 U
nipodeccroHambHOr0 06pa3zoBanus Poccuiickoit @esjepaliiu B KauecTBe yueOHHKA JJIsl CTY/I€HTOB
BBICIIIMX YueOHBIX 3aBe/leHUM, 00yUaroIuXcs TT0 MaTeMaTHUeCKHUM CITel[UalbHOCTSIM. - KHura u3
KoJiiekuu Jlanb - Marematuka. - ISBN 978-5-8114-0427-8. https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=799585&idb=0
4. VikpamoB X. [I. 3amauHuK 110 JUHelHoM anredpe / ikpamoB X. [1.,BoeBoauHa B. B. - 2-e u3 . -
Cankr-IletepOypr : Jlanb, 2022. - 320 c. - Kaura u3 kosiekijuu Jladb - Martemaruka. - ISBN 5-8114-
0670-3. https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=799567&idb=0

5. ®oHJA OLEHOYHBIX CPeJCTB //Ifi TeKYIero KOHTPOJIi YCIeBaeMOCTH U TPOMEeXYTOYHOM
aTTecTalMi Mo JUCIUILIMHE (MO/Y/II0)

5.1 TunoBble 3a/jaHusA, HEOOXOAUMBIE /I OLEHKH Pe3y/JbTaTOB 00yuyeHHs NPH MPOBeJeHHH
TeKyIlero KOHTPOJIsA yCIIeBaeMOCTH C yKa3aHHeM KpuTepHeB X OLleHUBaHHUSA:

5.1.1 TunoBble 3ajaHus (oueHouyHoe cpeAcTBO - Tect) ANA oOHeHKHM C(OPMHPOBAHHOCTH
komneteniuu OITK-1:

1 cemecTp

1. CKOJTbKO MHBEPCUI COAEepP KUT TepecTaHoBKa (3, 5, 2, 6, 1, 4)?



1)6
2)7

3)8
2. Moryt m Bektops a(1,2,1) ,b(2,3,3),c(3,7,1) ciy»kuthk 6a3ucoM mpocTpaHcTBa R3?

2 ceMeCTp

1. Kakoii 13 BeKTOpOB SIB/ISIeTCSI COOCTBEHHBIM /151 MaTPHULIbI

12,371
2) (3,2)t
3) (3, 47T

2. IMopgnpocTtpancTBo W 3aZ1laHO KaK MHOXKECTBO peLleHrH 0OJJHOPOJHOM CUCTEMBI JIMHeUHBIX
ypaBHeHuy Ax=0, rge A - maTtpuLia pa3Mepa paHra r. Haiiiure pa3smepHOCTb OPTOrOHa/IbHOTO
Jloro/iHeHnst K W

a)r

6) n-r

C) m-r

d) m-n

KpuTepun oneHuBaHus (0L{eHOUHOEe CPeACTBO - Tecr)

OrieHka

Kpurepuu orjeHuBaHus

3a4uTeHo

70-100 6anmos (%)

He 3a4UTeHO

0-69 6asnoB (%)

5.2. OnucaHue MIKaJI OlleHUBAHUsI Pe3y/IbTaToB 00yueHHs M0 JUCLIMILIMHE NPU MPOMe)XXYTOUHOMN

aTTecTaluu

IITkana oneHUBaHUs C()OPMHUPOBAHHOCTH KOMIIeTeHLINH

YpoBeHn
b
chopmu Hey/J0BJIeTBOP Y/AOBJIETBO O4YeHb
J10X0 X0poIIo OT/IMYHO NMPeBOCX0/{HO
POBaHH UTEe/JIbHO pHMTe/ILHO XOopouIo
OCTH
KoMIeT
eHIUH
(uHpUK
aropa
AOCTHIK He 3aUTeHO0 3a4TeHO
eHus
KoMIIeT
eHIHIT)
YpoBeHb
OtcyTcTBHE YpoBeHb poset
o » 3HaHUH B
3HAHUI MuHuManeH | 3HaHUM B obneme YpoBeHb
TeOpeTHUeCcKoro o obneme, ’ 3HAHUH B
YpoBeHb COOTBETCTBY YpoBeHb
Marepuarna. - JIOMyCTUMBI | COOTBETCTBY obneme, .
3HaHUU HIDKe . oLemM 3HAHUH B
HeBo3Mo>XHOCTB 11 ypOoBeHb o1emM COOTBETCTB
MHHUMaJIbHBIX o rporpamMme obbeme,
3HaHus OLIeHUTb TMOJTHOTY N 3HAHUM. rporpaMmme yIo1ieM
o TpeboBaHUIA. TIOATOTOBKU TIpeBbILIAOLIe
3HaHUM [Homny1ieHo MO/ArOTOBKH rporpamme
Nmem mecto . JonymeHo M IIpOrpammy
BCJIE/ICTBHE MHOTO . JonyieHo TO/IFOTOBK
rpyOble OIUOKH HECKOJIbKO MO/IOTOBKHU.
OTKaza HerpyObIx HECKOJIbKO u. Ombok
HeCyl1[eCTBe
obyuarolerocs ot omrbok Herpy6bIx HHEIX HeT.
oTBeTa ommbok
oboK




IIpogemoHc
TPUPOBAHBI
[TpomemoHc PHp
[IpogemoHc | Bce
IIposeMoOHC | TpUpOBaHbI
TPUPOBaHbI | OCHOBHbBIE
TPUpOBaHbl | BCe
BCE YMeHHUsl. TIpomeMoHCTp
OCHOBHbIE OCHOBHbIE
OrcyTcTBHe OCHOBHbBIE Perriennl HPOBaHbI BCe
[Ipu pereHun YMEeHHUSL. yMeHusl.
MHUHUMaJIbHBIX yMeHusl. BCe OCHOBHbIE
. CTaH/apTHBIX Perenst Periens! Bce
YMeHUM. PerieHbl Bce | OCHOBHbIE yMeHwUsl.
3a7iau He THUTIOBBIE OCHOBHBIE
HeBo3moxHOCTh OCHOBHbIE 3a/lauu C PeiieHsl Bce
TPOAIEMOHCTPHP | 3a/lau C 3a7laun C
OLIeHUTb Ha/THuHe 3a/jauu. OT/Ie/IbHBIM | OCHOBHBIE
Ymenus N OBaHBI HerpyobIMH | HerpyObIMU
YMeHUH BbInosHEHbI | U 3a/IaUH.
OCHOBHbBIE omubKaMu. | OIIMOKaMMU.
BC/Ie[ICTBHE BCe 33/laHWs | Hecyl[ecTB | BrIMoIHeHbI
yMmeHus. Vimeny | BeinonHeHsl | BbinonHeHbl
OTKasza B TIOJTHOM €HHBIMU BCe 3a/laHVs, B
MecTOo rpy0Oble BCe BCe 3a/jaHust
obyyatorjerocsi ot obbeMe, HO | HeJjoueTaM | TOJHOM
OLIMOKH 3a/laHUs], HO | B ITOJIHOM
oTBeTa HEKOTOpble H, obbeme 6e3
He B obneme, HO
d BBITIO/THEH HeJI0UeToB
TIOJTHOM HEKOTOpbIe
HeJoueTaMy | bl BCe
obbeme C
3a/laHUSA B
HeloueTaMHu
TIOJTHOM
obbeme
Nmeetcs
OtcyTcTBUE [IpogemoHc IIpogemoHc
MHHUMaJIbH IIpozsemoHC
6a30BBIX [Ipu pereHun . TPUPOBaHBI TPUPOBaHbI
bIii Habop TPUPOBaHbI IIpomemMoHCTp
HaBBIKOB. CTaHZAPTHBIX 6a3oBbie HaBBIKA
HaBBLIKOB 6a30BbIe HpOBaH
HeB03MO>KHOCTD 3ajiau He HaBBIKU TIPA pu .
st HaBBIKU TIPU TBOpUECKU
OIIEHUTh HAJIMUKE | TIPOJIEMOHCTPUD pelieHun peleHu|
HaBbIiku pelLieHust pelLleHnn MOAX0[ K
HaBBLIKOB OBaHbI 6a30BBIE CTaH/,ApTHEI HecTaH/apT
CTaHJAPTHBI CTaHZAPTHEI pelLleHHI0
BCJIE/ICTBHE HaBbIKU. VIMenu X 3a/ia4 C HBIX 3afiau
X 3a7au C X 3azau 6e3 HeCTaH/IapTHBI
OTKaza MecTOo rpy0Oble HEKOTOPbIM 6e3
HEKOTOPBIM ommboK U X 3a7au
obyuarorierocsi OT | OIIUOKK u OLIMOOK U
u HeJJ0ueToB
OTBeTa HeJoueTaMu HeZI0UeTOB
HeZloueTaMu
IITkana oneHMBaHUA [IPU IPOMEKYTOUHOHN aTTeCTaliiu
OueHka YpoBeHBb NOJrOTOBKH
NPeBOCX0/{HO Bce KommereHIMM (YacTW KOMITeTeHLMM), Ha (OpPMHpOBaHHe KOTOPBIX HarpaBieHa
MUCLIMIUIMHA, COPMHPOBAaHBI Ha YpPOBHE HE HIDKE «IIPEeBOCXOAHO», MPOJEeMOHCTPHUPOBaHbI
3HaHWs, YMEHUs, BJAJIeHUs 10 COOTBETCTBYIOIIMM KOMIIETEHI[USIM Ha YypPOBHE BHIIIe
TpeyCMOTPEHHOTO TIPOrpaMMOoit
OT/IMYHO Bce xommeTeHIMH (YacTM KOMIleTeHIMM), Ha (OpMUpOBaHME KOTODbIX HarlpaBjeHa
MUCIUTUIAHA, COPMHUPOBAHBI Ha YPOBHE HE HIDKE «OTTMYHO».
3auTeHo 04YeHb XOPOIIIo Bce xkommeTeHIMM (YacTd KOMIIETEHIM), Ha (OPMHUpOBaHHWEe KOTOPLIX HarlpaBjeHa
IUCLMIUIMHA, COPMHUPOBAHBI HA YPOBHE He HIDKE «O0UYeHb XOPOLIO»
XOpOI1110 Bce xommeTeHIMHM (YacTH KOMIlEeTeHIMH), Ha (OpMUpOBaHME KOTODbIX HarlpaBjeHa
MUCIUTUTAHA, COPMHUPOBAHBI HA YPOBHE He HIDKE «XOPOIIIO».
yaoBjeTBopuTenb | Bce komreTeHIMM (YacTd KOMIlETeHIMM), Ha (OpMUpOBaHME KOTOPbIX HarlpaBjeHa
HO JUCLITUIAHA, C)OPMHPOBaHLI HAa YPOBHE He HIDKE «Y/|OBI€TBOPUTEILHO», IIPYU 3TOM XOTS OBI
0/IHa KOMITeTeHLUsI CPOPMUPOBAHA Ha YPOBHE «Y/IOBJIETBOPUTETHEHO»
HeyaoBierBopuTe | XO0Ts Obl OfHA KOMITETeHIMsi CQOPMHUPOBaHA Ha YPOBHE «HEY/IOB/IETBOPUTEILHOY.
JILHO
He 3aUTeHO
JI0X0 XoTs ObI 0[JHAa KOMITETeHI[Hst CHOPMUPOBAHA HA YPOBHE «IL/IOX0»




5.3 Tumnopblie KOHTPOJ/IbHbIE€ 3dadHHA HWJ/IH HHbIE€ MaTepHdJ/Ibl, H606X0}I[I/IMBIE AJIA OLl€éHKH
pe3y/ibTdaTOB OﬁquHl/lﬂ Ha HpOM(!)KyTO‘-IHOﬁ dTTeCTdllU1 C YKd3dHUE€EM KPpHUTEpPpHEB HX
OIl€eHUBAHHUA:

5.3.1 TunoBble 3ajaHus (OL[eHOYHOE CPeACTBO - 3ajfauM) /JIA OLeHKH C(hOPMHPOBAHHOCTH
xkomnetrenuu OITK-1

1 cemecTp

1, PemmuTts ypaBHeHIe x>—(B-20)x+5—-i=0.
2. Hafitn pexTOp AMIHE 4, OpTOrOHATEHEII BeKTOpaM (—1, 2, 1) m (2, 3, 4).

2 cemecTp

6 12 2
JInnaeiiHOe npeodpa3zoBaHIe 3a1aHo cBoell MaTpumell (—2 —4 —1) .
1 3 0
Haiitn Bce coOcTBeHHBIe 4YHcHa. J[Id KaxkIOro N3 HHX VYKazaTk ero aiaredpamdecKkyrw o
TEOMEeTPHYECKYH0 KPATHOCTIL.
BEIICHITSE, QNATOHANIZHPYEMO I Ipeo0pa3oBaHIe
a) B BEIIECTBEHHOM IIPOCTPAHCTBE; 0) B KOMIITIEKCHOM IIPOCTPAHCTRE.
Ecuni 1a, To 3amicaTh MAaTpHIY Iepexo/a K 0a3Hcy 13 cCOOCTBEHHBIX BEKTOPOB
1. 11 MATpHITy IIpeoOpa30BaHIs B 3TOM Daslice.

2. HaiiTn opTOTOHANIBHYIO IPOEKITHI0 BekTopa X=(2.-1,3,-2) Ha M1HeilHYI0 000/109KY BEeKTOPOB
al=(3.-2,1.1), a2=(1,0,-1,1)

Kputepumu orjeHnBaHus (OL[eHOUHOE CPeACTBO - 3afauyu)

OueHka Kpurepuu orjeHuBaHus

3ajaua pellieHa MOJHOCTBIO WK pellieHa OCHOBHAs YacCTh 3a/lauM, WK 3a/jaua pelleHa C
HeZioueTaMu

3a4TeHO

He 3a4UTeHO 3a,qaqa He pelieHa Win CAe/1aH HepBbIﬁ 3Tall pelieHrd 3a4aun

6. YueOHO-MeTOMUECKOEe M HH(OpMaLMOHHOE o00ecrieyeHHe JUCIUILTHHBI (MO/1y/1s1)

OcHoBHas uTeparypa:

1. COopHUK 3a/1a4 TI0 aHATUTHUECKOM reOMeTPUH U TMHelHoH anrebpe / beknemuiiesa JI.
A.,Beknemures [I. B.,ITerposuu A. FO.,YybapoB U. A. - 9-e u3g., crep. - Cankr-IletepOypr : JlaHb,
2022. - 496 c. - bubnmorp.: AOCTyITHa B KapTouke KHUTH, Ha caiite DBC JlaHb. - KHUra u3 Ko/uieKiuu
Jlanb - Matemaruka. - ISBN 978-5-8114-9224-4., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=782950&idb=0.

2. TIpockypsikoB V. B. CO60pHUK 3a1au 110 JTMHeliHOM anrebpe / ITpockypsikos U. B. - 16-e u3z., crep. -
Cankr-IletepOypr : Jlanb, 2022. - 476 c. - bubsmmorp.: gocTynHa B KapTouke KHUTH, Ha caiite DBC JlaHb.



- Knura u3 kosnekuuu Jlawbs - Marematuka. - ISBN 978-5-8114-9039-4.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=781523&idb=0.

[ononHuTenbHas TUTepaTypa:

1. ®apgees [. K. 3agauu nio Beicineii anrebpe / ®agzees 1. K.,Comunckuii U. C. - 17-e u3g.,cTep. -
Cankr-ITetepOypr : Jlanb, 2022. - 288 c. - PekomeH10BaHO MUHUCTEPCTBOM 00IIIero u
nipodeccrioHanbHOrO 06pa3zoBanus Poccuiickoit Pesjepariny B KauecTBe yueOHUKA [Iis CTy1eHTOB
BBICIITMX YUeOHBIX 3aBe/leHUH, 00yUaroIUXCs TI0 MaTeMaTHUeCKUM CITeI[Ha/IbHOCTSAM. - KHura u3
KoJiiekuu Jlanb - Marematuka. - ISBN 978-5-8114-0427-8., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=799585&idb=0.

2. Vikpamog X. [I. 3aflauHuK 110 MMHeHo anrebpe / ikpamoB X. [].,BoeBoguHa B. B. - 2-e u3f. - CaHKT-
[Metepbypr : Jlanb, 2022. - 320 c. - Kuura u3 kosnekiuu Jlans - MaremaTuka. - ISBN 5-8114-0670-3.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=799567&idb=0.

3. 3agauu 110 anrebpe (dacthb 2) : YuebHo-MeToAMUecKoe rocobue. Y. 2 : 3agauu o anredpe (yacts 2) /
Yupkos A. FO., Kucenesa JI. T'., Becenos C. U., 3onoteix H. FO., IlleBuyk E. A., Cugopos C. B. -
Hwxanit Hosropog : HHI'Y um. H. U. JTobauerckoro, 2015. - 80 c. - PekoMeH/jJoBaHO MeTO[UUEeCKOM
Komuccuent gakynsreta BMK myis crygentoB HHI'Y, oOyJaromuxcs o HarpaB/ieHUsIM TIOATOTOBKH 02.
03. 02 «®yHaMeHTaIbHAsA MH(POpPMaTHKa U MHPOpMalMOHHBIe TexHoMorun», 01. 03. 02 «[IpuknagHas
MareMatuka U uHbopmatuka» 09. 03. 03 «IIpuknaaHas uHpopmartuka» 09. 03. 04 «[IporpamMmmHast
WH)KeHepus». - BUbmmorp.: ocTymHa B KapTouke KHUTH, Ha caiite DBC JlaHb. - KHura u3 KoieKiuuu
HHI'Y um. H. U. JlobaueBckoro - Maremaruka., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=729799&idb=0.

4. JIvuneiiHble peoOpa30BaHUs €BKIUOBBIX M YHUTAPHBIX ITPOCTPAHCTB : yueOHO-MeTOArueCcKoe
nocob6wue / 3onoTeix H. FO., Cuzmopos C. B., CvuproBa T. I'., Uupkos A. FO. - Hwkuuit Hosropoz :
HHT'Y wm. H. 1. JTobaueBckoro, 2017. - 68 c. - PekoMeHJ0BaHO METOJUUECKOM KOMUCCHEH UHCTUTYTA
WHGOPMAIIMOHHBIX TEXHOJIOT UM, MaTeMaTUKK U MeXaHUKH i cTyzentoB HHI'Y, o6yuaromuxcst mo
HarpaBsieHusiM TorotoBky 010302 «IIpukiaziHas MaTeMaTHKa U UHGopmaTuka», 020302
«®DyHaaMeHTa/bHas “H(GOpMaTHKa U MH(OpMaLMoHHbIe TexHonorun», 090303 «IIpuknagHas
uH(opMaTUKa». - BUbMOrp.: AoCTyMHa B KapTouke KHUTH, Ha caiite DbC Jlanb. - KHura u3 Kosiekimm
HHT'Y um. H. U. JTobaueBckoro - Maremaruka., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=730338&idb=0.

5. 3azaun 1o anrebpe : yueb.-metoz. mocobue s cryaentoB HHI'Y, oOyuaroiuxcs 1o Harpap/ieHUSIM
noaroroBku 010300 "dyHpam. nHbopmaTuKa U uH(opM. TexHonoruu", 010400 "TIpuknaz. MaTeMaTUKa
v uHpopmaruka". Y. 1/ HHI'Y. - H. Hoeropogz : [6. u.], 2013 (Tunn HHI'Y). - 71 c. - ABT. yKa3. Ha
obopoTe TuT. J1. - 23.00., 30 3K3.

6. Kucenesa Jlapuca I'eoprueBHa. KpuBbie v TOBepXHOCTH BTOPOT'O MOPsi/iKa : yue0.-MeTo/. ocobue /st
crygenToB HHI'Y, obyuaroiyxcs 1o HarpaB/ieHUsIM MOoATroToBKY "TIpuK/ia. MaTeMaTHKa U
nHbopmaruka", "MHdbopm. TexHonoruu" / HHI'Y. - H. Hosropog : [6. u.], 2009 (Tumn. HHI'Y). - 76 c. -
25.00., 30 3K3.

7. Kucenepa Jlapuca I'eopryueBHa. AHa/IMTHUECKAsi T€OMETPHS : 3a/laui U pelleHus : yued.-MeTo/I.
rocobue s cryaentoB HHI'Y, oOyuaroruxcs 1o HarpaB/ieHUsM TTOAroToBKY "TIprK/iaz,. MaTeMaTHKa U
nHdopmaruka", "®@yHgam. nadopmaruka", "Tlpuknaz. uadopmatuka" / HHI'Y. - H. Hosropog, : [6. u.],
2011 (Tum. HHT'Y). - 67 c. - 22.00., 50 3K3.

8. inbuH B. A. AHanutrueckasi reometpus / inbuH B. A., TTo3Hsk 3. I'. - 7-e u3g,., ctep. - Mockga :
OU3MATIINT, 2009. - 224 c. - PekomeHioBaHo MuHucTepcTBoM obpa3oBanus Poccuiickoit efepauyiu



B KauecTBe yueOHUKa [I/Is CTY/IeHTOB (GM3UUeCKUX CIel[dabHOCTeH U crielfua/ibHOCTH "TIpuKkiiagHas
MaTemMaTHKa'". - Bubsmorp.: JocTynHa B KapTouke KHUTH, Ha catite OBC JlaHb. - KHUra U3 KOJIeKI[ur
OU3SMATIINT - Martemaruka. - ISBN 978-5-9221-0511-8., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=665727&idb=0.

9. nbuH B. A. JlunetiHast anrebpa / Mneus B. A., TTo3Hsk 3. I'. - 6-e u3g., crep. - Mockaa :
OU3MATIINT, 2020. - 280 c. - PekomeHjoBaHO MUHHCTEPCTBOM 00pa3oBaHusi Poccuiickoii @ezepariuu
B KauecTBe yueOHUKa /Ji/Is CTYJeHTOB (M3HUeCKUX CrieliuaabHOCTel U crieljiasbHOCTH "TIpuKiagHast
MaTemaTuka'. - bubmmorp.: ZocTymHa B KapTouke KHUTH, Ha caiite DBC JlaHb. - KHura u3 KosuieKiuu
OU3MATIINT - Marematuka. - ISBN 978-5-9221-0481-4., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=781680&idb=0.

[TporpammHoe obecrieueHue 1 IHTepHeT-pecypchl (B COOTBETCTBUU C COJiepyKaHWeM IHCLUIITUHBI):
HeT

7. MaTepHa/IbHO-TeXHHYeCKoe ofecreyeHHe JUCLUIIMHBI (MOY /1)

YueOHble ayJUTOPUU [iji TIPOBeJeHHs] Y4ueOHbIX 3aHSTHH, MpPeAyCMOTPEHHBIX 00pa30oBaTebHOU
MIPOrPaMMOM, OCHAIeHbl MYJbTUMEAUMHBIM 000pyZoBaHUEeM (TTPOEKTOP, 3KpaH), TeXHUUYeCKUMHU
CpeJCcTBaMH 00yUueHHUs.

[MomeljeHust ST CaMOCTOSITeNbHOM paboThl 00YYarOLMXCs OCHALL|eHbl KOMITbIOTEPHON TEeXHUKOW C
BO3MO)KHOCTBIO TIOAK/IOUeHUs1 K ceTd "VHTepHer" W obecrieyeHbl [OCTYTIOM B 3JIEKTPOHHYIO
nH(pOpMalMOHHO-00pa3oBaTe/IbHYI0 Cpefy.

IMporpamma coctaBsieHa B cooTBeTcTBUM ¢ TpeboBanusivu OC HHIY 1o HampaBieHUr0
nogrotoBku/crieqanbHocT  02.03.02 - ®yHAameHTasnpHas WHQPOpPMaTMKa WU HWH(OpPMaLMOHHbIE
TeXHOJIOTUH.

Astop(s1): TutoBa Enena bopricoBHa.
3aBeayroimii Kadeapoii: 3onotbix Hukonaii FOppeBuy, JOKTOp (U3MKO-MaTeMaTUUeCKUX HayK.

ITporpamMma ozo0peHa Ha 3ace/jJaHUM MeTOAMUECKOM Komuccuu ot 17.12.2025, mpoTokos Ne TIpOTOKOJ
Neb6.
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