IIpunoxenue 4

MUWHNCTEPCTBO HAYKHM U BBICIHIEI'O OBPA30BAHMSA POCCUMCKOW ®EJEPALINN

(eaepanbHOe rocyjlapcTBeHHOE AaBTOHOMHOE
oOpa3oBaTe/IbHOE yUpe)KJeHHe BhICIIero 00pa3oBaHMs_
«HanuoHaibHbIN HCC/Ie/JoBaTeTIbCKUil HKeropoackuii rocy/japCTBeHHbIN YHUBEPCUTET
uMm. H.W. JTo6aueBcKkoro»

I/IHCTI/ITYT I/IHCl)OpMaL[I/IOHHbIX TEXHOHOFHﬁ, MdTeMdTHUKHU U MeXdaHUKH

YTBEPXXIEHO

pelieHvem YyeHoro copera HHI'Y

npoToko/ Ne 10 ot 02.12.2024 1.

Pa6ouasi nporpaMma AMCLMIUITAHBI

[IpukaiHOW TEH30PHBIN aHA/INU3

YpoBeHb BhICIIETO 0Opa30BaHUs
bakanaBpuar

HaripaBneHvie moAroToBKY / CeLUaIbHOCTh
01.03.02 - IpukiagHasi MaTeMaThka U UHGOpMaTUKa

HamnpaBneHHOCTb 06pa3oBaTeTbHON MPOrPaMMbI
[TpuknagHasi MaTeMaTKa U WHGOpMaTHKa (06IHii mpodusin)

dopma oOyueHUs
OYHast

r. Hwknauii HoBropog,

2025 rog Havasa rmoAroToBKU



1. Mecto pucyuninHsbl B cTpyktype OITIOII

HOuctumuivaa 51.B./1B.02.02 [IpukiafiHOM TeH30pHbIN aHa/lu3 OTHOCUTCS K YacTH, (pOpMUpPYeMOoit
yuaCTHUKaMH 00pa30BaTe/TbHBIX OTHOIIEHHWH 00pa30BaTe/IbHOM TIPOTrPAMMBI.

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
KOMIIeTeHLMHU (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMITeTeHL[UU o AUCHUIVINHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xon, coZiepkaHue ycreBaemMoCTH aTTecTanuu
VHAWKATOpa)
ITK-13: CnocobeH TIK-13.1: 3Haem memoObl IIK-13.1: KoumponbHas
ydacmeoeamb 6 €030aHus, aHaau3da u 3Hamb memoObl co30aHus, paboma 3quém:
uccedoeanuu uccnedosanus aHanu3a u uccnedo8aHus CobecedosaHue K
OHMPO/IbHblE
Mamemamu4eckux . .
- Mamemamuueckux mooenell 8 | Mamemamuueckux mooesnell 8
Mmodeseli 8 80NnpOChI
ecmecmeeHHbIX HayKax U ecmecmeeHHbIX HayKax U
ecmecmeeHHbIX Yy Yy 3adaHus
HayKax u mexHke mexHuke mexHuke
IIK-13.2: 3Haem
Mamemamuueckue mMemoobil
ITIK-13.2:

obpabomku uH¢opmayuu,
nosyueHHol e pesynbmame

3Hamb Mamemamuueckue

MemoOobl 0bpabomku

3KCnepuMeHmManbHbIX .
uHpopmayuu, noay4eHHoU 8
uccnedoeaHull
pesynbmame
IIK-13.3: Ymeem KoppeKmHO
3KCnepuMeHmManbHbIX
UCNO/Mb308aMb MEmMoObl .
uccnedoeaHutl
C030aHUsA, aHanu3da u
uccneo0o8aHus
mamemamuueckux mooenetl, IIK-13.3:

YyMeem npumeHsimb
YuC/NeHHble U aHaAUumuyecKue
MemoOb! pelueHust 6a308bIX
Mamemamuueckux 3a0ay u
KAdccuueckux 3aoau
ecmecmeo3HaHus 8
npakmuueckol destmeabHoCMuU
IIK-13.4: Bnadeem Hagbikamu
UCNo/b308aHUSA
Mamemamuyeckux mMemoooe
obpabomku uHgopmayuu,
noayueHHol 8 pesyabmame
3KCnepuMeHmManbHbIX
uccnedosaHutl

Ymemb KoppekmHo
UCNo/Mb308aMb MemMoObl
€030aHUSA, aHAU3d U
uccnedosaHus
Mamemamuueckux mooenell,
YMeem NpumeHsimb UlUC/eHHble U
aHaaumuyeckue memoobl
pewieHust 6a3osbix
Mamemamuyeckux 3a0ay u
KAdaccuueckux 3aoau
ecmecmeo3HaHus 6

npakmuueckotl dessmenbHOCMU

IIK-13.4:

Bnadems HaebiKamu
UCNobL308AHUS
Mamemamu4ecKux mMemooos
obpabomku uHgopmayuu,

no/yueHHol 8 pe3yabmame




uccnedosaHuil

SKCnepumeHmMa/abHbIX

3. CTpyKTypa U cojep>kaHHe AUCIUILIUHbI

3.1 TpyA0eMKOCTb AUCLUII/IUHBI

OYHas
OO011as TPY/J0EMKOCTD, 3.e. 2
Yacos 1o yue0HOMY IIaHy 72
B TOM UHMCIIe
ay/JUTOpHbIE 3aHATHA (KOHTaKTHasi padoTa):
- 3aHATHA JIEKIJMOHHOI'0 THIIA 32
- 3aHATHUS CEMHHAPCKOI0 TUMNA (MpaKTHYeCcKue 3aHATHS / TabopaTopHbIe padoThbi) 32
- KCP 1
caMocTosATe/IbHasA padoTa 7
IIpomexyTouHas arrecranus 0

3auér

3.2. CozepxaHWe JUCLUIIIMHbI

(CmpmeypupoeaHHoe no memam (paaaeﬂaM) C YKdsdHuem 0mee0eHHO20 HA HUX Ko/auuecmed

axkademuuecKux udacog U 8uobl yuebHbIX 3aHamutl)

HaunmeHoBaHue pa3/ie/nioB 1 TeM AUCLIUILIMHEI Bcero B TOM 4HcC/le
(acen) KonTakTHas pabora (pabota Bo
B3aMMO/IeHiCTBUH C IIperofiaBaTesieM),
Yackl U3 HUX
3aHATHS CamocTosTe/bHas
CeMHUHapCKOro paora
3aHsTHs THMA obyvarorerocs,
JIEKIIMOHHOTO | (TIpakTrueckue | Bcero dacel
THIA 3aHsATHs/1abopa
TODHbIE
paboThI), Uacel

[0} 0 0 0 0

d ® ® d i

0 0 0 0 0
Beepenue 3 2 2 1
TeH3opHas anrebpa 21 8 12 20 1
JuddepenipansHoe ucurcieHe 19 8 10 18 1
MHTerpanpHOE MCUMCIeHUE 17 8 8 16 1
IIpunoxxenns 5 2 2 4 1
TeH30pHbBIe HYHKLUU 3 2 2 1
O630p Kypca 3 2 2 1
Arrecranus 0
KCP 1 1
WToro 72 32 32 65 7




Copiep>kaHue pa3/e/ioB U TeéM JUCIUTLTHHBI

1. Beegenve. MaTtemaTuueckoe Mozenuposanue. EBK/IN0BO OPUEHTUPOBAHHOE [IPOCTPAHCTBO. CUCTeMBI
KoopAuHaT. IHBapuaHTHOCTb. PU3nuecKre BeJIMUMHBI U UX TeH30pHbIe CBOMCTBA. CKanspbl, BEKTOPEI,
TeH30pbl. KpaTKkue ncropuueckre cBefieHus.

2. TensopHast anrebpa. TeH30pBI HY/IEBOIO paHTa — CKasisipbl. TeH30pbl 1-ro paHra — BeKTOphI (OTpeziesieHye,
T0/ISIPHBIE U aKCHalbHbIe, CTI0XKeHHe, YMHOKeHHe BeKTOpa Ha CKasisip, TMHelHOoe /BeKTOPHOe/ IPOCTPAHCTBO,
JMHelHast 3aBUCUMOCTb BEKTOPOB, 0a31C ¥ pa3MepPHOCTh BEKTOPHOT'O ITPOCTPAaHCTBA, CUCTEMbI KOOP/IUHAT,
CKassipHOe, BEKTOPHOe, CMelllaHHOe YMHO)KeHHE BEKTOPOB, KOOPAUHATEI BEKTOpPa, HEKOTOphle (hOpMYJIb
BEKTOPHOH anre6psl). TTosiB/IeHHe TeH30pPOB 2-T0 paHra (MaTeMaTHUecKoe, MeEXaHUUeCKOoe: TeH30p UHEPIIWH,
TeH30p HanpspkeHu). TeH30pbI 2-T0 paHra (onpeseneHus, anredbpandeckye oriepaLyi: TPAHCTIOHUPOBaHKe,
C/I0’KeHre, YMHOKeHUs], IBOMHbIe YMHOXKeHHs1, CBOMCTBA U XapaKTePUCTUKU: CJie]l, BeKTOPHbIN MHBAapUaHT,
oTpe/ieNuTeNb, eAMHUYHBIA, 00paTHBIN, B3aUMHBINM, CHMMETPUYHBIN, aHTHCUMMeTPHUYHBIH, IIapOBOM, 1eBUAaTOP,
OPTOTOHA/BHBIN, TIOIOKUTETEHO OTpe/ie/IEHHbBIN, COOCTBEHHBIE UMC/Ia U COOCTBEHHbIE BEKTOPBI, CIIeKTpabHOe
pasfio’keHue, BO3Be/ieHHe B CTereHb, TeopeMa ['amuibToHa-Ka11, MHBapraHThI, TeH30pHBIN 6a31c, KOOPAWHATHI
TeH30pa, Mpeobpa3oBaHue KOOPAWHAT, TEH30PHBIM MPU3HAK /TeopeMa JieJieHrsl TeH30POB/, TeH30pHast
TIOBEPXHOCTH). TeH30pbI BLICIIINX PaHToB (orpeesneHys, TeH30p JleBu-UuBUTLI, CUMBOJIbI JIeBU-UUBUTHI,
CUMBOJIbI PUYuy, U30TPOITHBIE, THPOTPOIHLIE).

3. duddepenimansHoe ucurcieHye. TeH3opHoe 1oJie. KprBosvHeliHbIe cricTeMbl KOOpAUHAT. Pafuyc-BeKTop.
OcHOBHOM 1 B3auMHBIH 0a3uc. Habma-oneparop I'amMunbToHa. I'pafiieHT TeH30PHOTO M0/ (CKalspHoe,
BEeKTOPHOe, TeH30pHOe BhICllero paHra). [ToTeHuyanbHoe noste. JIHeiiHbIN TeH30p gedopmariuu. TeH3op
criuHa. Buxpe BekTopHOro nojst. @opmyiia I'esibMrosislia. BerurcieHue rpaguenTa. JIusepreHiys TeH30pHOIO
nosisi. CosleHOWANBHOe TToJ1e. BeuniciieHne AuBepreHLyy. PoTop (BUXpb) BEKTOPHOTO M0Jisl. BeiuncieHue
poropa. [IBykpatHoe auddepeniupoBanue. Onepartop Jlarmnaca. TeH30p HECOBMeCTUMOCTH.
Ouddepeniporanre 6asucHbIX BeKTOpoB. CuMBoJibEI KpricTodderns.

4. NuarterpansHoe ucurciaenue. ®opmyiel Ctokca. @opmyssl Octporpagckoro-I'aycca. @opmyJiel ['prna.
®opmyisl I'aycca.

5. IlpunoxeHust. Y paBHEHUS IBWKEHHs aOCOIOTHO TBEPZOro Tesia. MoieTMpoBaHKe TTOBeIeHUS CIIIONTHON
cpejpl.

6. TenszopHble PyHKIMM TEH30PHOTO aprymMeHTa. AHaMTHYecKre QyHKIMY TeH30pa 2-To paHra. M30TporHble
dbynxkimn. duddepeHiripoBaHue 1o TeH30pHOMY apryMeHTy. [Ipou3Bo/jHbIe OT MHBapHaHTOB TeH30pa 2-To
paHra.

7. 0630p Kypca. [ToAroToBKa K MPOMEXKYTOUHOW aTTeCTaL|H.

4. YueOHO-MeToAMYeCKOe o0ecneyeHHe CaMOCTOSITe/TbHOW PadoThI 00yJaroUXCsl

CamocrosiTenibHasi paboTa 00yuarOL[UXCsl BK/IOUaeT B CeDOsi MOJATOTOBKY K KOHTPOJIHBIM BOITPOCAM U
3a[jaHUsIM JIJIsl TeKYIero KOHTPOJIsi U MPOMEXYTOUHOW aTTeCTallud M0 WUTOraM OCBOEHWS JUCLIATIIUHEI
NpYUBeJIeHHBIM B I1. 5.

B paMKax JUCLMITIMHBI ITPelyCMOTPeHbI CJie/IyIOIIYe BH/Ibl CAaMOCTOSATeIbHOM paboThI (TTOPSiIOK X
BBITIO/THEHUsI, JOpMa KOHTPOJISA):

. TIOBTOpEHHe MaTepHaJia, POHAEeHHOr0 Ha 3aHATHSIX JIEKIIMOHHOTO TUTIA (B TeUeHHe BCero
CeMecCTpa, OTPOC Ha 3aHATUSAX JIEKLMOHHOT'O ¥ CEMUHAPCKOTO THUTIA),

. CaMOCTOSITe/IbHOE U3yueHHe OT/IeJIbHBIX BOIIPOCOB TIporpaMMel (1 pa3 B ceMecTp, OmpocC Ha
3aHSTUSIX CEMUHAPCKOTO TUTIA),

. TMO/ITOTOBKA K 3aHATUSIM CEMHUHAPCKOTO THIIA, PellleHre 3a/iay 110 CITUCKY, TIPeICTaB/IeHHOMY
TriperiofiaBaTesieM (B TeueHHe BCETO CEMEeCTpa, OTIPOC Ha 3aHSATHSX CEMHUHAPCKOT0 THIIA),

. TMO/IFOTOBKA K IMPOMEKyTOYHOMY KOHTPOJIIO yCIIeBaeMOCTH (3auerT).



[JononHuTtenbHas uTeparypa:

1. Kvnn I1.A. BeKTOpbI U TEH30pbI BTOPOr'O paHra B TpexmepHoM TpocTtpaHcTie / T1.A JKuvH. —
CII6.: Hectop, 2001. — 276 c. (http://teormeh.spbstu.ru/Zhilin_New/Vec_Ten_Book.htm).

2. [TanbmoB B.A. DnemMeHTHI TeH30pHOMU anreOpbl U TeH30pHOTO aHau3a / B.A.ITanbmoB. — CII6.:
N3a-Bo TTomurexH. yH-Ta, 2008. — 109 c. (http://www.fea.ru/spaw2/uploads/files/Palmov/p_109.pdf).

5. @oHA OLEHOYHBIX CPEeACTB [JIs TEKYIero KOHTPO/Isi YyCIIeBaeMOCTH W TPOMEXYTOUHOU
aTTecTally Mo JUCIUILIMHE (MO/Y/II0)

5.1 TunoBble 3ajjaHusA, HEOOXOAUMBIE /I OLEHKH Pe3y/JbTaTOB 00yuyeHHs NPH HPOBeJeHHH
TeKyIlero KOHTPOJIA yCIeBaeMOCTH C yKa3aHHeM KpUTepHeB X OLleHUBaHHUA:

5.1.1 TumnoBble 3apaHus (omeHO4YHoe cpeAcTBO - KoHTpo/ibHasi pa®oTa) /i  OLeHKHU
copmupoBanHocTH KommereHnuu ITK-13:

3adaHue 1

Onpezenenue, cBONCTBa, GU3NUECKUI CMBIC/T CKa/ISIPHOTO TIPOW3BeieHNs] BEKTODOB.
3adaHue 2

OripefienieHne, CBOWCTBA, FeOMETPHUECKUI CMBIC/T BEKTOPHOI'O IPOM3Be/JeHNs] BEKTOPOB.
3adaHue 3

OnpepeneHue, CBONUCTBA, reOMETPHUUECKHI CMBIC/I CMEIIaHHOTO TIPOV3BeIeHNs] BEKTODOB.

Kputepuu oneHnBaHus (oieHoUHoe cpeacTBO - KoHTpo/ibHast padoTa)

Orenka Kpurepuu orjeHuBaHus
OTBeT MOJHBIN U MTPAaBUIbHBIA Ha OCHOBAaHWH M3yUeHHOM TeOPUH; TeOpeTUYeCKU MaTeprasl u
pelieHre rnoCTaB/I€EHHBIX 3a/id4 U3/I0’KeHBI B HEO6XOAPIMOI>1 JIOTHUeCKOM 11ocjie0BaTe/IbHOCTH,
3auTeHo . . 9
F'PaMOTHBIM HayUHBIN A3BIK; OTBET CaMOCTOATE/IbHBIN. MOFyT 6]31T]> AOITyleHbI Be-TPU
HeCyIIleCTBeHHbIe OIMMOKH, UCTIPAB/IeHHbIE TI0 TpeOOBAHUIO TIPero/iaBaTesis
OTtBet 06Hapy>KI/IBHET HEeIMOHMMaHWe CTyJ€HTOM OCHOBHOI'O COZep>KaHUA yqe6H0r0 MaTepHad/ia UWin
He
JIOMYIIeHbI CyIleCTBeHHbIe OMOKH, KOTOPbIe He MOTYT ObITh UCIIPABJIEHbI ITPU HABOZSIIUX
3a4TeHO
BOITPOCaXx Mpero/jaBaTesis
5.1.2 TunoBble 3asaHusi (oueHouHoe cpeactBo - ColecefoBaHHe) /i  OLEHKH

copmupoBaHHocTH KomneTeHnuu ITK-13:

1. ®usmyeckoe MpOCTPAHCTBO.
2. Knaccudukanus pru3nyeckux BeJIMUUH.
3. EBK/IMI0BO reomeTpruecKoe NpoCTPaHCTBO.



L 0N A

BekTopHOe IpoCTpaHCTBO.
CxkassipHOe TIpou3Be/ieHHe BEKTOPOB.

10.ba3uc BeKTOpHOrO MPOCTPAHCTBA.

BekTopHOe rpou3Be/ieHre BeKTOPOB.
CMer11aHHOe TIpOM3Be/ieHre BEKTOPOB.
[IBoitHOe BeKTOPHOEe TIPOM3Be/ieHr e BeKTOPOB.
JluHeliHast 3aBUCUMOCTb CUCTEMbI BEKTOPOB.

Kpurepuu ouenuBanus (oneHouHoe cpecTBo - CobecefoBaHme)

OrieHka

Kpurepuu onieHuBaHus

3a4TeHO

OTBeT MOJIHBIA U HpaBI/IJILHblf/'I Ha OCHOBAHHWH I/IBYIJEHHOI;'I TE€OpUH; TEOPETI/I‘JECKI/Iﬁ MaTepuaa

pellieHre II0CTaB/I€HHBIX 3a/ida4 W3/10’KEHEI B HEO6XO,Z[PIMOI>1 JIOTUYECKOi mocie0BaTe/IbHOCTH,

T'PAMOTHBIM HAYUHBIH S3bIK; OTBET CAMOCTOSITE/TEHBIN. MOTYT OBITB /IOMYIIeHbI 1Be-TPH
HecylIleCTBeHHbIe OLIMOKY, UCTIpaB/ieHHbIe 10 TpeOOBaHHIO Mperno/aBaTeris

He
3a4UTeHO

OtBeT 0OHapy’KMUBaeT HEIIOHUMaHHe CTY/JeHTOM OCHOBHOTO CO/iep>KaHUsI y4eOHOTro MaTepyaa Win

AOITyIleHbI CyLljeCTBEHHbIE O]_L[I/I6KI/I, KOTOpbIE€ HE MOT'YT OBITH HCITIpaBJ/IEHBI TIPDU HABOAALNX

BOITpPOCax Mpero/jaBaTesist

5.2. OnucaHue KA/l OLeHUBAHUsI Pe3y/IbTaToB 00yueHHs M0 JUCLIHILIHHE MPU MPOMEe)XXYTOUHOMN

aTTecTaljuu

IlTkana oueHuBanus c)OPMHPOBAHHOCTH KOMIIEeTEHI[UHN

YpoBen
b
chopmu Hey/l0BJIETBOP | YAOBJ/ETBO O04YeHb
J10X0 XO0poI1110 OT/IMYHO NMPeBOCX0/{HO
POBaHH UTeJIbHO pUTe/ILHO X0pOoI1I0
ocTH
KOMIIeT
eHIuI
(uHpUK
aropa
AOCTHIK He 3a4TeHO0 3aUTeHOo
eHHUs
KOMIIeT
eHIHii)
YpoBeHb
OtcyTcTBHE YpoBeHb poset
o o 3HaHUM B
3HaHUU MuHuManeH | 3HaHWM B obneme YpoBeHb
TEOPeTHUECKOTO o obneme, ’ 3HaHWH B
YpoBeHb COOTBETCTBY YpoBeHb
MaTepuasa. . JIOIyCTUMBI | COOTBETCTBY obbeme, -
3HaHWUN HIDKe . HoLIeM 3HaHWH B
HeB03M0O>KHOCTb 1l ypOBeHb 1o1eM COOTBETCTB
MUHUMAJTbHBIX o rporpaMmme obneme,
3HaHUS | OL|EHUTb MOJHOTY N 3HaHUM. rporpamme yiolL[eM
o TpeboBaHHMIA. NOJrOTOBKU MIpeBbILIAOLe
3HaHUU [Homy1eHo MO/JTOTOBKU rporpaMme
Nmenn mecto . JonyieHo M NporpamMmy
BC/Ie[ICTBHE MHOT'O . JonyieHo MO/JITOTOBK
rpy0ble ommbKu HEeCKOJIbKO [10/iTOTOBKHU.
oTKasza HerpyObIx HECKOJIbKO u. Oumbok
HeCyllecTBe
obyuarorierocs ot oboK Herpy6bix HHEIX HeT.
oTBeTa OIMb0K
ombok
OtcyTcTBUE [Ipu pelenuu IIpogemonc | Ilpogemonc | Ilpogemonc | Ilposemonc | ITpopeMoHCTp
MUHHMMaJIbHBIX CTaHZ,APTHBIX TPUpOBaHbl | TPUPOBaHbl | TPUPOBaHbl | TPUPOBaHbI | WPOBaHbI BCE
YMeHHI. 3a/lay He OCHOBHbIe BCE BCE BCe OCHOBHbIE
HeB03MO>KHOCTD MPOAEMOHCTPUD | YMeHUsI. OCHOBHBI® OCHOBHBI® OCHOBHbIe yMeHwUsl.
YMeHusi | OLEHWUTh Ha/lMure | OBaHbI Periennl yMeHwusl. yYMeHwUsl. YMEeHWUSL. PertieHs! Bce
YMeHU OCHOBHEBIE TUIIOBEIE Perensl Bce | Pemenel Bce | Pemensl OCHOBHBIE
BC/Ie[ICTBHE ymeHus. imenu | 3afauu ¢ OCHOBHBI® OCHOBHBIe BCE 3a/aun.
OTKasa MecTo rpy0Obie HerpyObIMK | 3azauu C 3aJau. OCHOBHbIe BeinosnHeHb1
obyuatorjerocsi OT | OMHOKH ommbkamMu. | HerpyObIMu | BeimonHeHb! | 3azauu c BCe 3a/laHus, B




OT/e/IbHBIM
u
OLIMOKaMH. BCe 33/laHUsI | HeCylecTB
BeoinosiHeHs! | BoinosiHeHs! A yu
B TIOJTHOM €HHBIMH
BCE BCe 3a/JaHUs
obbeme, HO | HefjoueTaM | TOJHOM
3a/laHust, HO | B IIOJIHOM
oTBeTa HEKOTOpbIe U, obneme Ge3
HE B obneme, HO
C BBITIOJIHEH HeJloueToB
TIOJTHOM HEKOTOpbIe
HeJjoueTaMH | bl BCe
obbeme c
3a/laHuisl B
HezloueTaMu
TIOJTHOM
obbeme
Nwmeetca
OtcyTcTBUE IIpogemoHC IIpogemoHc
MWHHUMaJIbH [Tpomemonc
0a30BbIX ITpu peleHnn . TPHPOBaHBI TPHPOBaHBI
bIit Habop TPHPOBaHBI ITpozieMOHCTp
HAaBBIKOB. CTaHZAPTHBIX 6asoBble HaBBbIKH
HaBBIKOB 6asoBble WpOBaH
HeBo3MOKHOCTB 3ajiaq He HaBBIKY IIPA nput .
JUist HaBBIKH NIPU TBOPUYECKUH
OLIEHWTDb Ha/lMure | TIPOZIeMOHCTPHP pelLIeHnH perIeHn!
Hagblku pelLeHust peleHnr TOZIXO[, K
HaBBLIKOB oBaHbI Oa30BbIe CTaH/|apTHBI HecTaHzapT
CTaHJAPTHBI CTaHZJApPTHBI PeLLEeHHI0
BCJIE[ICTBUE HaBbIKU. VIMenu X 3354 C HBIX 33/la4
X 3a7a4 C X 3a7au 6e3 HEeCTaHJAPTHbI
OTKaza MecTo rpy0Obie HEKOTOPBbIM Oe3
HEKOTOPBIM OIIU60K 1 X 33714
obyuatorijerocsi OT | OMIKOKK u o1MboK U
u He/[0YeToB
oTBeTa HeJjoueTaMu HeJZloueToB
HeJloueTaMu
IIIkana OIl€éHHMBAHUA IIPHA NIPOMEKXYTOUYHOU aTTECTAIlMHA
OneHka YpoBeHb MO/IFOTOBKH
MPEeBOCX0/JHO Bce komrmeTeHIMM (YacTd KOMIIETeHIMH), Ha (OpMUpOBaHMEe KOTODLIX HarlpaBjeHa
MUCLMIUIMHA, COPMHPOBaHBI Ha YpPOBHE He HIDKE «IIPEeBOCXOAHO», MPOJEeMOHCTPHUPOBaHbI
3HaHUS, YMeHWs, B/afieHUss I10 COOTBETCTBYIOLMM KOMIIETEHL[SSIM Ha YPOBHE BBIIIe
peJlyCMOTPEHHOT 0 TIPOrpaMMoi
OT/INYHO Bce kommereHUMM (4acTM KOMIIeTeHLMH), Ha (OpPMHpOBaHME KOTOPBIX HarpaB/eHa
JUCLITUIAHA, CHOPMHPOBAHBI HAa YPOBHE He HIDKe «OTJIMYHO».
3auTeHo OUYeHb X0pOLI0 Bce KommeTeHIMM (YacTW KOMITeTeHLMH), Ha (OpMHpOBaHHe KOTOPHIX HarpaBieHa
JMCLUIUIMHA, COPMHUPOBaHBI HAa YPOBHE He HIXKe «0UeHb XOPOLLO»
XOpOoLIo Bce xommereHUMM (4acTM KOMIIeTeHLMH), Ha (OpPMUpPOBaHME KOTOPBIX HarpaB/eHa
JUCLITUINHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKE «XOPOILIO».
yAoBJeTBOpUTE/Ib | Bce KommeTeHiMM (YacTH KOMIETeHIMH), Ha (OpPMHMpOBaHHe KOTOPbIX Harpas/ieHa
HO JUCLIIUIAHA, c()OPMHPOBAHLI HAa YPOBHE He HIDKe «Y/[OBIIeTBOPHUTEILHO», IIPY 3TOM XOTS OBI
0JiHa KOMITleTeHL{usi ChOpMUPOBaHa Ha YPOBHE «YZOB/IETBOPUTEEHO»
HeyjoB/eTBopuTe | X0Ts Obl OjHa KOMIIeTeHLMst CQOPMHMPOBaHA Ha YPOBHE «HEY/|OB/IETBOPUTE/IBHOY.
JIBHO
He 3aUTeHO
TJIOXO0 XoTs ObI 0[jHa KOMITETeHI|sI CHOPMUPOBAHA HA YPOBHE «IL/IOX0»

5.3 TunoBble KOHTPOJ/IbHBbIE 3aflaHUsi WM HWHbIe MaTepHa/ibl, HeO0XOAMMBbIe A/ OLIEHKHU
pe3y/IbTaToB 00yuyeHHMsi Ha MPOMEKYTOYHOM aTTeCcTalMd C YKa3aHHeM KpHUTepHUeB HX
OLleHMBAHMS:

5.3.1 TumnoBbie 3apaHusi (oueHOUHOe CPeACTBO - KOHTpoO/bHBbIE BOMPOCHI) /1A OLEHKHU
chopmupoBanHocTH KomnereHu [1K-13

1. HO]’[HPHLIE " aKCHaJ/IbHbI€ BEKTODBLI.



©®ND U A WN

JIvHeliHast 3aBUCUMOCTb BEKTOPOB.

Basuc 1 pa3MepHOCTb BEKTOPHOTO MpOCTpaHCTBa. KoopguHaTh! BeKTOpa B Oasuce.
CkassipHOe, BeKTOPHOe, CMellIaHHOe TIPOM3Be/ieHre BeKTOPOB.

CkaJssipHOe, BEKTOPHOE, TeH30pHOe NPOU3Be/leHH e TeH30POB.

MHO>KeCTBeHHbIe TIPOV3Be/IeHNsI TEH30POB.

CBoiicTBa ¥ XapaKTepUCTUKH TEH30POB 2-TO paHra.

TeH3opHbIi 6a3vc. KoopauHaTe! TeH30pa B Oa3uce.

. I'papueHT, quBepreHIys, pOTOP TEH30PHOTO TOJISI.

10. InddepeHiippoBaHye 6a3UCHBIX BEKTOPOB.
11.MHTerpanbHbie GOPMYIIHL.

12. AHanuTUuecKre QyHKLUWU TeH30pa 2-T0 paHra.

Kputepuu oneHnBaHus (0LleHOYHOe CpeACTBO - KOHTPo/IbHBIE BOIIPOCHI)

Ouenka Kputepun ouieHMBaHus
3aUTeHO YpoBeHb 3HaHUI B 00eMe, COOTBETCTBYIOIIEM TTPOrPaMMe MO/ITOTOBKH, 6e3 oImmboK
He 3aUTeHO YPOBeHb 3HaHWM HI)Ke MUHUMAJTbHBIX TpeOoBaHMiA. ViMemn MecTo rpyObie OmMOKu

5.3.2 TumnoBble 3ajaHusi (OLEHOYHOEe CpPeJCTBO - 3afiaHMs) /ISl OIeHKH C(HOpMHPOBAHHOCTH
KommneTennuu [1K-13

==

[

L

. Hoxkasate ax(bxc)=b(a-c)—c(a-b).(3K14)
. TIpeobpa3osats (axb)xc. (3K8)
. TIpeoGpasosats (axb)-(cxd). (3K18)

4. Ipeobpasosats (axb )% (cxd ).

Lh

. Joxazate a:(bxc)d=(a-d)bxc+(b-d)cxa+(c-d)axb.(3K19)

6. Jlokazate 4 = n(a . ll) + I X (a X 11) ,Tae NI — edIIHIMHENT BEKTOP.

7. Hauo; 1,

j. k - opromopmmpoBauusrii Gasnc, npasas Tpoiika; a =i+K; b=2i-k: X

=ii +ij+4Ki -

Y =ii+2Ki —Kj. Bermcants: a) ab+ X ;6) (trX)Y ;s a-Xb:r)axX-b;m aXxb;e) ax(X-Y)
#) a-(XxY)xb.

Kpurepumn orjeHnBaHus (0L{eHOUHOE CPeACTBO - 3afiaHUA)

OreHka Kpurepuu orjeHMBaHUS
OTBeT IOJIHBIN U TIPaBU/IbHBIN Ha OCHOBAaHUM W3YUeHHOM TeOpHH; TeOpeTHUeCKUil MaTepral u
pelllieHHe [TOCTaBAeHHBIX 3a/iay W3JI0XKeHbI B HeOOXOAMMOM JTOTHUeCcKOU ToCIeoBaTe/TbHOCTH,
3auTeHo . . o
I'PaMOTHBIM HayUHbIH 53bIK; OTBET CAMOCTOSITe/IbHBIM. MOryT ObITh /I0MyIIeHb! 1Be-TPU
HecylIieCTBeHHbIe OIIMOKM, MCTIpaB/ieHHbIe 10 TPeOOBaHMIO Mpero/aBaTerIs
He OtBeT 0OHapy KMBaeT HEIIOHMMaHKe CTY/JeHTOM OCHOBHOT'O COJiepyKaHUsl yueOHOro MaTepuasna uiu
3aUTeHO [IOMYILeHbI CyIeCTBeHHbIe OMMOKH, KOTOpPbIe He MOTYT ObITh MCIPaB/ieHbI TIPH HABOASIINX




OueHka Kputepun ouieHnBaHus

BOITPOCaXx Mpero/iaBaTesist

6. YueGHO-MeTOfMUeCKOe M HH(OPMaLOHHOE o00ecrieyeHHe JUCHMILTHHBI (MO/y/1s1)

OcHoBHasi TUTeparypa:

1. JKugxos A. B. DyieMeHTbI TEH30PHOT'O MCUMC/IEHHS B €BK/IM/J0OBOM NIPOCTPAHCTBe: TeH30pHast anrebpa :
3JIEKTPOHHOE yuebHO-MeToanueckoe nmocobue / JKuakos A. B., Illabapos B. B. - Hwkuuii Horopog :
HHI'Y um. H. 1. JlobaueBckoro, 2012. - 80 c. - bubnuorp.: A0CTyIHa B KAPTOUKe KHUTH, Ha caiite DBC
Jlanb. - Knura u3 komnekiuu HHI'Y um. H. U. JlobaueBckoro - MareMaTtuka.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=729856&idb=0.

2. Jlypbe Anaronuii MicakoBuu. HenvHelinas Teopusi yripyroctu. - M. : Hayka, 1980. - 512 c. - 5.20., 2
9K3.

3. Meus [Ix. Teopus 1 3ajauv MeXaHUKU CIVIOIIHBIX cpef, / niep. ¢ aHri. E. . CBelllHMKOBOY ; NOJ pe.
M. 3. Oriwmr. - M. : Mup, 1974. - 318 c. - 1.50., 12 3K3.

[oromHuTebHas IUTeparypa:

1. Bananaua Anekcanzap Biagumuporuu. TeH3opHasi anrebpa : yuebHO-MeToAnuecKoe rmocobue. Y. 1/ A.
B. banmanaun, O. A. Myuisip, A. T'. PasyBaes ; HHI'Y um. H. U. JTobaueBckoro, MexaHHKO-
MaTeMaTuueckuii GakynbreT, Kadenpa reomerpun u Beiciieid anre6psl. - Huwkanit Horopoy, : M3a-Bo
HHI'Y, 2004. - 16 c. - TeKCT : 3/1eKTPOHHBII., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=825089&idb=0.

2. MakcumoBa ["anmHa MuxaiinioBHa. OCHOBBI BEKTOPHOT'O ¥ TEH30PHOT'O aHaiy3a AJisi (PU3UKOB :
yueOHO-MeToguuecKoe rocobue / I'. M. MakcumoBa, A. Y. Manbiues, A. B. Tenexxavkos ; HHI'Y uwm.
H. U. JlobaueBckoro. - Hwxuuit Hosropog : M3a-so HHI'Y, 2017. - 110 c. - TeKCT : 3/1eKTPOHHBIIA.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=823608&idb=0.

3. MakcumoBa I'. M. COOpHUK KOHTPOJIbHBIX 3alaHUH T10 KypCy BEKTOPHOTO Y TEH30PHOT'O aHa/In3a :
yueb. mocobue / Hukeropozckuii rocyjapcTBeHHbIN yHUBepcuteT uM. H. 1. JTobaueBckoro. - H.
Hosropog : HHI'Y, 2002. - 33 c. : w1, Tabs. - 15.00., 100 3k3.

4. Tpycpenn K. IlepBoHauaibHbIN KypC palOHaIbHOW MeXaHWKM CIUIOIIHBIX cpef / riep. ¢ aHr. P. B.
lonppmireiina, B. M. EnroBa ; iog pea. I1. A. XKununa, A. U. Jlypse. - M. : Mup, 1975. - 592 c. - 2.75.,
12 k3.

5. Inmutpuenko FOpwuii iBanoBuu. HesmmHeliHast MexaHWKa CIUIOIIHOMN cpebl : YueOHOe Tocobue. -
Mockga : U3gatenbckas ¢dupma "®usnko-maremarrueckas sureparypa’ (PU3SMATIINT), 2009. - 624
c. - BO - bakanaBpuar. - ISBN 978-5-9221-1110-2., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=617085&idb=0.

6. Iumutpuenko FOpuii ViBaHoBrY. TeH30pHOe HCUKC/ieHre : yueb. mocobue Ajist By30B. - M. : Beicias
mkoja, 2001. - 575 c. : un. - ISBN 5-06-004155-7 : 89.54., 1 3k3.

[TporpammHoe obecrieueHrie 1 VIHTepHeT-peCcypchl (B COOTBETCTBHUU C COJlePKaHUEM IVCIATUIAHBI):

http://eqworld.ipmnet.ru/ru/library/mathematics/difgeometry.htm



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

YueOHble ayAWTOPUM [i/isI TIPOBeJieHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa30oBaTe/bHOM
MIPOrpaMMOM, OCHAI[eHbl MYJbTUMEAUMHBIM 000pyZOBaHUEeM (TIPOEKTOP, 3KpaH), TeXHUUYeCKUMHU
cpezicTBaMuU 00yueHMsl, KOMIIbIOTePaMH, Crel{iaJIM3MpOBaHHbIM 000py0BaHeM: ITPOEKTOP, KPaH

[TomelijeHyst 7151 CaMOCTOSITe/IbHOM paboThl 00yYaroLMXCsl OCHAll|eHbl KOMITbIOTEPHON TeXHUKOW C
BO3MO)KHOCTBIO TIOAK/IIOUeHUs1 K ceTd "VHTepHer" U oOecrieyeHbl [OCTYIIOM B 3/IEKTPOHHYIO
MH(pOpMaLMOHHO-00pa3oBaTe/IbHYI0 Cpefy.

IIporpaMma cocrtaBieHa B cooTBeTcTBMM C TpeboBanusimu OC HHI'Y 1o HampaB/ieHHIo
noaroToBku/cneruanbHoctu 01.03.02 - [pukiiajHas MaTeMaTvKa ¥ MHGOPMaTHKa.

ABTtop(b1): 2KugkoB Anekcanzip BacuibeBud, KaHAWAaT TEXHUUECKUX HAYK, [JOLIEHT.
3aBeayroumii kKadeapoii: irymHoB Jleonn, AylekcaH/poBrY, JOKTOP (PU3MKO-MaTeMaTHUeCKHX HaykK.

ITporpamMma oz06peHa Ha 3ace/jaHUM MeToAnuecKoi Komuccuu ot 02.12.2024, mpotokon Ne 5.
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