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

pelleHreM npesuaryMma YueHoro cosera HHI'Y

npoTokoa Ne 1 ot 16.01.2024 r.

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,

2024 rop 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 /I TEKYIero KOHTPOJ/Isi YCIIeBaeMOCTH W TPOMEXYTOUHOU
aTTecTalMu Mo JUCIUIIMHE (MO/Y/II0)

5.1 TunoBble 3ajjaHusA, HEOOXOAUMBIE /I OLEHKH Pe3y/JbTaTOB 00yuyeHHs NPH MPOBeJeHHH
TeKYILero KOHTPOJIsl yCIieBaeMOoCTH C yKa3aHHeM KpUTepHeB X OLleHUBaHMSA:

5.1.1 TumnoBble 3apaHus (omeHoO4YHoe cpeAcTBO - KoHTpo/ibHasi pafoTa) /A  OLEeHKH
copmupoBanHocTH KommereHnuu ITK-13:

3adanue 1

Omnpegenenue, CBOMCTBA, GU3UUECKUI CMBICT CKa/IIPHOTO TIPOU3Be/IeHNsI BEKTOPOB.
3adaHue 2

OripefiesieHne, CBOWCTBA, FeOMETPHUUECKHI CMBIC/T BEKTOPHOI'O IPOM3BE/IeHNs] BEKTOPOB.
3adaHue 3

OnpepeneHue, CBONCTBA, reOMETPHUUECKHI CMBIC/I CMELIaHHOTO TIPOW3BeieHNs] BEKTODOB.

Kputepuu oneHuBanus (oieHoOUHoe cpecTBO - KoHTpo/IbHast padoTa)

Ouenka Kpurepun oueHnBaHus
OTBeT MOoJIHBIN U HpaBHHBHLIﬁ Ha OCHOBAHUWU H3yq6HHOﬁ TE€OpUH; TEOPETH‘{ECKI/Iﬁ MaTepuvaa
pelieHre rnoCTaB/I€EHHBIX 3a/id4 U3/I0’KEHBI B HEOGXOAHMOﬁ JIOTUeCKOoi 11ocjie10BaTe/JIbHOCTH,
3a4TeHo . . 9
rPaMOTHBIN HayUHBIN A3bIK; OTBET CaMOCTOATE/IbHBIN. MOFyT 6I>IT]> AOITyLleHbI ABe-TPU
HeCyIeCTBeHHbIe OIMMOKH, UCTIPaB/IeHHbIe TI0 TpeOOBAHKIO TIPeroiaBaTesis
OtBeT 0OHapy>KMUBaeT HEIIOHUMaHHe CTY/JeHTOM OCHOBHOTO CO/iep>KaHUsl y4eOHOTro MaTepuaa uin
He
JIOTyIeHbI CylleCTBeHHbIe OIIMOKH, KOTOPbIe He MOTYT ObITh UCIIPABJIEHbI TTPUA HABOZSIIINX
3a4TeHO
BOMpOCax MpernoziaBaTesis
5.1.2 TunoBble 3asaHusa (oueHouHoe cpeacTBo - CobecefoBaHue) [Jisi  OLEHKH

copmupoBaHHocTH KomneTeHnuu ITK-13:

1. ®wusmyeckoe MpoOCTPaHCTBO.
Knaccudukanys ¢prsnueckux BeTMUKH.
EBKIMI0BO reoMeTpryecKoe poCTPaHCTBO.
BekTopHOe mpocTpaHCTBO.

ik N

CkasisipHOe TIpou3Be/ieHHe BEKTOPOB.



6. BekTopHOe npou3BeJieHre BEKTOPOB.

7. CMelllaHHOE NIPOM3Be/IeHHe BEKTOPOB.

8. [IBoliHOe BEeKTODHOE MPOU3Be/leHNE BEKTOPOB.
9. JluHeliHasi 3aBUCUMOCTb CUCTEMbI BEKTODOB.
10.ba3nc BeKTOPHOTO MPOCTPAHCTBA.

Kputepun onenuBanus (oneHouHoe cpeacTBo - CobecefoBaHue)

Ouenka Kpurepun oueHnBaHus

OTBeT MOJIHBIA U HpaBH]’[bHLIﬁ Ha OCHOBAHHWHA H3yq6HHOﬁ TE€OpUH; TEOPETH‘JECKI/Iﬁ MaTepuvaa
pelieHre rnoCTaB/I€EHHBIX 3da/id4 U3/I0’KEHbI B HEO6XO,Z[HMOI>1 JIOTUYECKO I1ocjie0BaTe/JIbHOCTH,

3a4TeHo . . 9

IPaMOTHBIM HayUHBIH S3bIK; OTBET CAMOCTOSITE/IbHBINA. MOT'YT OBITh JOTYIIEHbI [BE-TPU

HeCyIeCTBeHHbIe OIIMOKH, UCTIPaB/IeHHbIe TI0 TpeOOBAHKIO TIperoiaBaTesis

OTBeT 00HApY)KUBaeT HETIOHUMaHKUe CTYAEHTOM OCHOBHOTO COZIep>KaHUsl yuebHOro MaTeprasa Win
He

JIOTyIIeHbI CylleCTBeHHbIe OIMOKH, KOTOPbIe He MOTYT ObITb UCIIPAB/IEHbI ITPU HABOZSIIUX
3a4TeHO

BOITPOCAXx Tpero/jaBaTesist

5.2. OnucaHue MKaJl OIeHUBAaHUA Pe3y/IbTaToB 00y4yeHHs 10 JUCIUIIMHE ITPH TPOMEe)XyTOYHON
arTecTanuu

IITkana oneHUBaHUsI C)OPMHPOBAHHOCTH KOMIIeTeHLINMI

YpoBeHn
b
chopmu Hey/I0B/IETBOP | Y/AOBJIETBO OouYeHb
TJ10X0 XOpOoLIo OTJIMYHO NPeBOCX0AHO
POBaHH HMTEe/IbHO pUTe/ILHO XOpo1Io
0OCTH
KoMIeT
eHIUH
(uHANK
aropa
AOCTHIK He 3aYTeHO 3auTeHO
eHus
KoMIeT
eHIHI)
YpoBeHb
OtcytcTBHE YpoBeHb poset
o . 3HaHUM B
3HaHUU MuHnManeH | 3HaHUM B oGBeMe YpoBeHb
TeopeTUYeCcKoro o] obbeme, ’ 3HaHUH B
YpoBeHb COOTBETCTBY YpoBeHb
MaTepuasa. . JIONyCTUMBI | COOTBETCTBY obbeme, .
3HAHUU HIKe . o1emM 3HaHUH B
HeB03MO>KHOCTb 1l ypoBeHb oLeM COOTBETCTB
MUHHMaJTbHBIX o rporpamme obbeme,
3HaHWS | OL|EHUTb MOJHOTY N 3HaHUM. rporpamMme yiolemM
o TpebOBaHMNA. MO/ArOTOBKH TpeBbIlIatolLe
3HaHUN HoryiieHo MOJTOTOBKU rporpaMme
Nwmenu mecto . JonyieHo M porpamMMmy
BC/Ie[ICTBHE MHOTO . JonymeHo TO/JITOTOBK
rpy6bie OIMOKH HEeCKOJIbKO MO/ITOTOBKHU.
OTKasza HerpyObIx HECKOJIbKO u. Oumbok
Hecyl1lecTBe
obyuarolerocs ot omboK HerpyobIx HHEIX HeT.
oTBeTa ommbok
ommbok
IIpomemonc | Ilpomemonc | [Ipomemonc | IIpozemonc | IIpomemoHcTp
OTtcyTcTBUE TPUPOBaHbI | TPUPOBaHbl | TPUPOBaHbI | TPUPOBaHbI | UPOBaHbI BCE
yT TIpu pelenun pup pup pyp pup P
MUHHMMaJIbHBIX OCHOBHbIe BCE BCE BCE OCHOBHbIe
. CTaH/JapTHBIX
YMeHUM. sa7a4 He YMEeHMUSL. OCHOBHBIE OCHOBHBI® OCHOBHbIe yMeHwUsl.
HeBo3Mo>XHOCTB A Peruenst yMeHHUs. yMeHHUs. YMeHUs. Peruens! Bce
TIPOZIEMOHCTPUP
OLIeHUTb Ha/lnure TUIIOBbIE Pemennl Bce | Pemennl Bce | PereHsl OCHOBHbIE
Ymenus o OBaHbI
YMeHUI OCHOBHBIE 3aJauu C OCHOBHBI® OCHOBHBI® BCE 3aJaum.
BCJIE/ICTBHE verys. VIMenm HerpyObIMU | 3afiauu C 3a/jauu. OCHOBHbIE BoinosiHeHbI
OTKasza l\y/leCTO r- 66 ommOKamMu. | HerpyObiMu | BeimosHeHs! | 3azauu C BCe 3aJjaHuisl, B
obyuatomjerocsi ot omH6Kpr BbIMosiHeHbI | oMMOKaMU. | BCe 33/jaHusl | OT/ENbHBIM | TOJTHOM
oTBeTa BCE BbInosiHeHs! | B [IOJHOM u obnbeme 6e3
3ajlaHusl, HO | Bce 3a7laHusi | obbeme, HO HeCYyILeCTB | HeJ0ueToB




€HHBIMHU
HeJoueTam
B TOJIHOM
HEKOTOpbIe | U,
He B obLeme, HO
c BBITIOJIHEH
TIOJTHOM HEKOTOpble
HeJjoueTaMH | bl BCe
obbeme c
3a/laHus B
HeoueTaMu
TIOTHOM
obbeme
Nwmeetcs
OTcyTcTBHE IIpogemoHC IIpogemoHc
MHHUMaJbH [IpogemoHc
6a30BbIX ITpu pereHnn o TPHUPOBaHbI TPUPOBAHBI
bl HAbOp TPHUPOBaHBI TTpoieMOHCTp
HaBbIKOB. CTaH/JapTHBIX 6a3oBble HaBbIKH
HABBIKOB 6a3oBble HpPOBaH
HeB03MO>XHOCTh 3aj1a4 He HaBBIKU IIPU npH .
ISt HaBBIKH TIPH TBOPUYECKHUI
OLIEHUTDb Ha/lMuue | MPOAEMOHCTPUP pelLieHnn perieHun
HaBbiku pelIeHust pelLIeHnH TOAXOZ, K
HaBBLIKOB oBaHbI 6a30BbIe CTaH/[apTHbI HeCTaHAapT
CTaH/IapTHEI CTaH/|apTHBI PeLIeHUI0
BCJIe/ICTBHE HaBBIKU. VIMenu X 33724 C HBIX 3a/]au
X 33724 C X 3azay 6e3 HEeCTaHJAPTHbI
OTKaza MecTo rpy0Obie HEKOTOPBIM 6e3
HEKOTOPbIM owmboK 1 X 3a71au
00yuaromerocst oT | OUIMOKH u omuboK 1
u He[0UeTOB
oTBeTa He/loueTaMu HeJJ0UeTOB
HeJloueTaMu
IHIkana OLl€CHUBAHHA ITPH ITIPOMEXYTOUYHOHU aTTECTAIlUHA
Onenka YpoBeHb NOJrOTOBKH
MPEBOCX0/{HO Bce KommeTeHIMM (YaCTM KOMIIETEHLMH), Ha ()OPMHpPOBaHHe KOTOPLIX HarpaB/ieHa
[MCLUIIMHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKE «IIPEBOCXOJHO», MPOJE€MOHCTPHPOBAHEI
3HAHUS, YMEHWs, BJafieHUs [0 COOTBETCTBYIOLIMM KOMIIETEHL[USIM Ha YPOBHE BBIIIE
MpelyCMOTPEHHOT0 TIPOrpPaMMOi
OT/INYHO Bce KommereHUMM (Y4acTW KOMIIETEHLMH), Ha (OPMHDOBaHME KOTOPbIX HarpaBjeHa
[UCLIUIUIAHA, CHOPMHUPOBAHBI HA YPOBHE He HIDKE «OTIHUHO».
3auTeHo OUYeHb XOpOLI0 Bce KommeTeHIMM (YaCcTM KOMIIETEHLWH), Ha ()OPMHUpOBaHHEe KOTOPLIX HAarpasjeHa
[MCLIUIIMHA, CHOPMHUPOBaHbI HAa YPOBHE He HHXKE «OUeHb XOPOLLIO»
XOPOLLIO Bce KommereHUMM (Y4acTW KOMIIETEHLMH), Ha (OPMHDOBaHME KOTOPbIX HarpaBjeHa
MUCLIUIUTAHA, CHOPMHUPOBAHBI HA YPOBHE He HIDKE «XOPOLLIO».
yAoOBJIeTBOpUTE/b | Bce KommeTeHIMM (YacTH KOMIIETeHIMiH), Ha (OpMHpOBaHHe KOTOPBIX Harpas/ieHa
HO [IUCLIUIUIAHA, C)OPMHUPOBaHbI HA YPOBHE HE HIDKE «Y/IOBJI€TBOPUTEILHO», MPU 3TOM XOTs ObI
O/iHa KOMITeTeHIMs1 ChOPMHUPOBaHa Ha YPOBHE «Y/IOB/IETBOPUTE/ILHO»
HeypoB/eTBopure | XoTs Obl 07Ha KOMITIETEHLIMS CHOPMHUPOBaHA HA YPOBHE «HEY/[OBIETBOPUTEIBHOY.
JIbHO
He 3aYTeHO
TJI0X0 Xots 6bI 0[JHa KOMITETeHLUsI CHOPMUPOBaHA Ha YPOBHE «ITJIOXO»

5.3 Tunorbie KOHTPOJ/IbHBIE 3dadHHUA HW/IH HHbIE€ MaTepHdJ/Ibl, HeoﬁXOAI/IMbIE AJIsA OLl€éHKH
pPe3y/ibTdTOB OﬁquHl/lﬂ Ha l'lpOME)KyTO‘-IHOﬁ dTTeCTdllU1 C YKd3dHUE€EM KPpHUTEpPpHEB HX
OIléHUBAHUA:

5.3.1 TumnoBbie 3asaHusi (OLeHOUYHOe CPeACTBO - KOHTpO/IbHbIE BOIPOCHI) I OLEHKH
chopmupoBanHocTH KomneTeHuu [1K-13

1. TMonspHBIe U aKCUAJIbHBIE BEKTOPHL.
2. JluHeltHasi 3aBUCUMOCTb BEKTOPOB.
3. Ba3suc 1 pa3MepHOCTh BEKTOPHOTO MpocTpaHcTBa. KoopivHaTtel BeKTopa B Oasuce.



CkasisipHOe, BeKTOPHOe, CMelllaHHOe TIPOM3Be/leHle BEKTOPOB.
CkassipHOe, BEKTOPHOE, TeH30pHOe NPOM3Be/ieHle TeH30POB.
MHo)KeCTBeHHbIe NPOM3Be/|eHNs] TeH30DOB.

CpoiicTBa 1 XapaKTepHUCTHUKU TeH30POB 2-T0 pPaHra.
Ten3opHbIii 6asuc. KoopguHaTh! TeH30pa B Oasuce.

. I'pagueHT, nuBepreHLus, poTOp TEH30PHOI'O IOJISL.

10. TuddepeHipoBaHye 6a3UCHBIX BEKTOPOB.

11.MHTerpanbHbie GOPMYIIHL.

©®N DU R

12. AHanmuTrueckre QyHKLIWK TeH30pa 2-T0 paHra.

Kputepun oneHuBaHus (0L{eHOUHOEe CPeACTBO - KOHTpo/IbHBIE BONPOCHI)

Onenka KpuTtepuu orjeHMBaHs

3auTeHO YpoBeHb 3HaHWI B 00beMe, COOTBETCTBYIOIIIEM ITPOrpaMMe MOJr0TOBKH, 6e3 OO0k

He 3aUTeHO |YPOBEeHb 3HAHWI HIKe MUHUMA/bHBIX TpeOoBaHuii. iMenmu MecTo rpyObie OmrOKH

5.3.2 TunoBble 3ajaHusi (OLleHOYHOEe Cpe/CTBO - 3afaHMfA) /Il OLleHKH C(opMHUDPOBaHHOCTH
kKommneTennuu [TK-13

. Hoxazate ax(bxc)=b(a-c)—c(a-b).(3K14)

s

[

. TlpeoGpasosats (ax b)xc. (3K8)

L

. Tpeo6pasosars (axb)-(cxd). (3K18)

4. Tpeobpasosats (axb )x (cxd Y.

Lh

. Nokazats a-[hxc)d=[a-d]bxc+(b-d)cxa+{c-d)axb.('31{19]

6. Mokasate A =N(a'n)+nx(axn),rae N — eINHITHENT BEKTOP.

7. Hamo: i, j, K — opromopmuposannsii Gasnc, npaeas Tpoiika; a =i+ Kk; b=2i-k; X =ii +ij+4ki-
Y =ii +2ki —Kj. Berncante: a) ab + X ; 6) (tl‘X)Y :B)a-Xb:naxX-b:x)aXxb:e) aX{X -Y]
&) a-(XxY)xb.

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

Ouenka Kputepun ouieHnBaHvis

OTBeT IOJIHBINA U TIPaBU/IBHBIN Ha OCHOBAaHUM W3YUeHHOM TeOPHH; TeOPeTHUeCKU MaTepral u
pellieHre MOCTaBIeHHBIX 3aJjau W3/10’KeHbl B He00X0JUMOM JIOrM4YecKOo 1oc/ie/j0BaTeIbHOCTH,

3auTeHo . o o
IPaMOTHBIM HAaYYHBIN 3bIK; OTBET CAMOCTOSATENLHBIA. MOTYT OBITh [IOTYIIEHbI [[BE-TPU
HeCyIIleCTBeHHbIe OIMOKH, UCTIPAB/IeHHBIE TI0 TpeOOBAHMIO TperoiaBaTesis
OTBeT 00HapY>KMBaeT HETIOHUMaHHWe CTYAEHTOM OCHOBHOTO COZlep>KaHusl yueOHOTro MaTepurasa Win
He

AOMNYyIeHbI CylljeCTBeHHbIe OH_II/I6KI/I, KOTOpbI€ HE MOT'yT OBITE HCIIpaBJ/iIeHbl IIPYU HaBOAAINX
BOIIPOCax IiperiogaBaTe/isd

3a4TeHO




6. YueOHO-MeTOfMUeCcKOe U HH(OpManoHHOe o0ecrieyeHe JUCHUIIIHHBI (MO/y/1s1)

OcHOBHasi uTeparypa:

1. ’)KuzgkoB A. B. DjieMeHTbI TEH30PHOTO MCUMC/IEHUS B €BK/TH/[OBOM MPOCTPAHCTBE: TeH30pHas ajareodpa :
3/IEKTPOHHOE yueOHO-MeToanueckoe mocobue / JKugkor A. B., [1Tabapos B. B. - Hwkuuii HoBropoz :
HHI'Y um. H. W. JTobaueBckoro, 2012. - 80 c. - bubsuorp.: focTynHa B KapTOuKe KHUTH, Ha caiite ObC
JlaHb. - Kuura u3 konnekuyy HHI'Y um. H. U. JlobaueBckoro - MaTtemaruka.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=729856&idb=0.

2. Jlypbe AHatonuii McakoBuu. HenmHeliHasi Teopust yrpyroctu. - M. : Hayka, 1980. - 512 c. - 5.20., 2
9K3.

3. Meii3 [Ix. Teopus 1 3a/1aur MeXaHUKHU CIVIOLIHBIX cpef / miep. ¢ aHr/. E. Y. CBelllHUKOBOMH ; 1O, pef,.
M. 3. Ornwmt. - M. : Mup, 1974. - 318 c. - 1.50., 12 3K3.

[ononHuTenbHas TUTepaTypa:

1. Bananaun Anekcangp BragumupoBuu. TeH3opHas anredpa : yuebHo-MeToguueckoe rmocobue. U. 1/ A.
B. bananaun, O. A. Myuisip, A. T'. PasyBaeB ; HHI'Y um. H. U. JlobaueBckoro, MexaHHUKO-
MaTeMaTHuecKui ¢akyabtetT, Kadenpa reomerpun u Bbicieli anre6psl. - Hwkauii HoBropoy, : 3a-Bo
HHT'Y, 2004. - 16 c. - TekcT : 3neKTpOHHBIN., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=825089&idb=0.

2. MakcumoBa I'aniiHa MuxaiinoBHa. OCHOBBI BEKTOPHOT'O Y TEH30PHOTO aHasr3a /Jisi (DU3UKOB :
yuebHO-MeTouueckoe rtocobue / I'. M. MakcumoBa, A. Y. Mansbiies, A. B. Tenexaukos ; HHI'Y um.
H. . JlobaueBckoro. - Hwkuuii Hoeropog, : 3a-8o HHI'Y, 2017. - 110 c. - TeKcT : 3/1eKTPOHHBIH.
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=823608&idb=0.

3. MakcumoBa I'. M. CO0pHHK KOHTPOJIBHBIX 3a/laHUM 10 KYPCY BEKTOPHOT'O M TEH30PHOT'O aHa/IM3a :
yue0. rmocobue / Hirkeropockuii rocyjapcTBeHHbIN yHUBepcuTeT uM. H. U. JTIobaueBckoro. - H.
Hoeropog : HHI'Y, 2002. - 33 c. : w1, Tabm. - 15.00., 100 3k3.

4. Tpycpenn K. TlepBoHauanbHbIN KypC paliMOHaIbHOM MeXaHUKH CIUIOIIHBIX cpefi / Tiep. ¢ aHr. P. B.
lonbaTeiina, B. M. ExToBa ; op pen. I1. A. XKununa, A. 1. Jlypse. - M. : Mup, 1975. - 592 c. - 2.75,,
12 3k3.

5. Invutpuenko FOpwuii iBanoBuu. HenmHeliHas MexaHHKa CIUIOIIHOM cpepbl : YueOHOoe mocobue. -
Mockga : M3narenbckas ¢pupma "®usmnko-mareMatuueckas tutepatypa’ (PYMI3MATIINT), 2009. - 624
c. - BO - Bakanaspwuar. - ISBN 978-5-9221-1110-2., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=617085&idb=0.

6. Jumutpuenko FOpwuii ViBaHoBUuY. TeH30pHOE UcuKcIeHue : yuel. mocobue /st By30B. - M. : Bricias
mkosa, 2001. - 575 c. : un. - ISBN 5-06-004155-7 : 89.54., 1 3k3.

[TporpammHoe oGecrieueHre 1 VIHTepHeT-pecypchl (B COOTBETCTBUHU C COJlePKaHHEM JIMCLIUTUIMHDI):
http://eqworld.ipmnet.ru/ru/library/mathematics/difgeometry.htm

7. MaTepua/ibHO-TeXHHYeCKoe ofecrieyeHre AUCHUILUIAHBI (MO/YJIs1)

YueOHble ayUTOpWU [/ TIPOBeJieHHs] y4eOHbIX 3aHATHM, MpPeAyCMOTPEeHHBIX 00Opa3oBaTenbHON

MPOrpaMMO#, OCHall[eHbl MYJbTUMeAUUHBIM 000pyZoBaHUeM (TIPOEKTOp, 9KpaH), TeXHUUeCKUMHU
cpezicTBaMHU 00yueHUsl, KOMIIbIOTePaMH, CTeL{Ma/Ti3UPOBaHHBIM 000pYZ0BaHEeM: TTPOEKTOp, KPaH



[MTomertieHusi A1 CaMOCTOSITeNTbHOM paboThl 00yYarOLMXCsl OCHAIlleHbl KOMIbIOTEPHON TeXHUKOHN C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeTr" u obecrieueHbl [OCTYIIOM B 3/I€KTPOHHYIO
MH(pOpMaLMOHHO-00pa3oBaTe/IbHYI0 Cpefy.

IIporpaMmma coctaBieHa B cooTBeTcTBUM C TpeboBanusimu OC HHI'Y 1o HampaB/ieHHIO
noaroToBku/cneruanbHoctu 01.03.02 - [MpukiiajHas MaTeMaTvkKa ¥ UHGOpMaTHKa.

ABTtop(b1): 2KugkoB Anekcanzp BacuibeBuu, KaHAWJaT TEXHUUECKUX HAYK, [JOLIEHT.
3aBenytomuii kageapoii: UrymHOB JleoHus AnekcaHApoBuY, JOKTOP (PU3MKO-MaTeMaTHyeCcKuX Hayk.

ITporpamMma ozob6peHa Ha 3ace/jlaHUM MeToAnuUeCKoi Komuccuu ot 13.12.2023, mpoTtokos Ne 3.



	Рабочая программа дисциплины

