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1. HammeHoBaHue AUCHUIIJINHbBI

Hucnumiuna «AJITEBPA 1 TEOMETPU S
2. llepevyeHb MIAHMPYEMbIX Pe3y/JbTATOB OCBOEHHS 00pPa30BaATEeILHON MPOrPaMMBI C

YKazaHueM HHAUKATOPOB HX HOCTH/KCHUA,

pe3yabTaTaMmn oﬁyquml o TMCIOMIIJIMHE

JlncuuruimHa

«Anrebpa

u IrcoOMCTPUA»

dhopmupoBanus cienyromux kommnerenmuii: [TIKH-2.

obecrieynBaeT

COOTHECEHHBIX ¢ IIJIAHUPYEMbIMM

UHCTPYMEHTapUit

Pe3yabTarhl 00yuenus (BJ1ageHus
Kon HanMeHnoBann Nuaukaropsl Y y ( ’
YMeHHs ¥ 3HAHHS), COOTHECEHHbIE C
KOMIIETEeHII e JOCTHKEHH S
KOMIIeTeHIIUSIMHU/UHANKATOPAMH
Hu KOMIIeTeHIINH KOMIIETeHIINH
JOCTHKEHUS KOMIIeTeHINH
1. lemoHCTpUHpYET
3HAHHE Ga30BBIX 3HAThL OCHOBBI aNreOpLI U
MaTE€MaTHYECKUX rCOMCTPUH,
MOJIECNEH,
MIPUMEHSCMBIX B YMeThb CTpOUTh 000CHOBaHHBIC
Pa3IUYHBIX BBIBOJIbI, IOHMMATh KOHIIEIIIIUN
Croco0eH ¢
NPpEeAMETHBIX JI0Ka3yeMOCTH
IIOMOMBIO o0JacTsx.
MaTeMaTHHeCKo 3HATD JIOTHKY aJITOPUTMOB,
1 MOZCIH 2. Bnaneer MCIIONIB3YIOIMX METOBI aIreOphl U
€IIaTh %
p METOI0JIOTHEN reoMeTpHI;
MIOCTaBJIEHHYIO MaTEMaTHYECKOTO
TEOPETUUECKYIO MOJICIIUPOBAHUS
NKH-2 WITH JUISL peLLICHHS YMeThb NpUMEHSTh YCTAHOBIICHHBIE
NPUKJIAJHYIO npodeccronanpy | HPaBHIA U3 00IACTH anreOps 1
3a7a4y, BIX 3a/ad. réoOMCTpHHU B pCHICHUSA 3ada4
peanu3oBbIBasg MPUKIIAAHOTO COACPIKAHUA
aJI'OPHUTM 3. Ananrupyer u 3HaTh ajanTaius CyeCTBYIOIUX
peueHus B BUAe | NPUMCHACT MaTeMaTHIeCKUX MOJEICH;
nporpamMmmHoro | CymCCTBYIOMUE
MOLYIst MaTeEMaTHYECKHUE
MOJEIH IS YMeThb NpUMEHSThH aAanTaI|io JIs
peleHNAA CYLIECTBYIOIIUX MAaTEMATHYECKUX
TIOCTABJICHHON MOJIeIIeN IS PEIEHUS TIOCTABIEHHON
MIPUKIIATHOW WITH . .
N MPUKJIATHON UM TEOPETUYECKON
TEOPETHUUECKOU
ajaqu
3a1a4M. 3an
3. MecTo IMCHUIINHBI B CTPYKTYpPe 00pa3oBaTe/ibHbIX POrpaMMm
JlncuurinHa «AJIre6pa U TEOMETpHUsA» OTHOCUTICI K Hpez[HpO(bI/IJILHOMy

poheCCUOHAIBHOMY ITUKITY PO « AHAJIN3 TaHHBIX U MPUHATHE PEIICHUN B 9dKOHOMUKE

u (uHaHCAXY,

HarnpaBiieHuss noarotoBku 01.03.02

4

«I[IpukiiagHass maremaruka u



UH(POPMATUKA.

JHuciuninHa «AKTyapHas MaTeMaTHKa» 0a3upyeTcsl Ha 3HAHMSX, MMOJTYYEHHBIX MPHU
M3y4YCHMM JucIMIUIMH «Maremarnduecknii a"Hanu3», «Teopus BEPOATHOCTEM W
MaTEMaTUYECKasi CTATUCTUKA» U «AKTyapHasi CTATUCTUKA».

4. O0beM QMCHUIJIMHBI (MOXYJIS) B 3a4€THBIX €IMHUIIAX U B aKAaIeMUY€CKNX
yacax ¢ BblIeJIeHHeM 00beMa ayAUTOPHOM (JIEKIUU, CEMUHAPbI) U CAMOCTOATEIbLHOM
PadoThI 00y4arOLIUXCH

Jlns cryneHToB, ooyuaromuxcs 1o HanpasiaeHuto moarotrosku 01.03.02 «IIpuknagnas
MareMaTuka U HHpopmaTtuka». I[lpodunu: «AHaIU3 MaHHBIX W TPUHATHE PEUICHUA B
PKOHOMMKE U (PprHAHCAX», OUHO-3a04Has popma oOydeHus

OO6mast Tpy10EMKOCTh AUCITUTIIIMHBI COCTABIISACT 4 3a4ETHBIC €IMHUITBI.

Bua mpoMexyTOUHOM aTTecTaluy — DK3aMeH.

N Bcero (B 3/e n Cemectp 1
Bup y4yeOHoi# padoThl M0 AMCHMIINHE
yacax) (B yacax)
OO0miast TpyA0€MKOCTh UCIIUTLIMHBI 4/144 144
KonrtakTtHas pabota AyiutopHbie 24 24
3aHSITHS
Jlexum 8 8
[TpakTrueckue 3aHATHS 16 16
CamocTtosTenbHas paboTta 120 120
PacuetHo- Pacuerno-
Bun tekyiiero KOHTpoJis
aHanuMTUYeckas paboTa | aHANIUTHYECKas paboTa
Bua npomexyTo4HON arTecTalnu DK3amMeH OK3aMeH

5. Conepskanue TMCHUIIMHBI, CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3jesiamM) IUCHUIINHbI
¢ yKa3aHueM HX 00beMOB (B aKaJleMUYEeCKUX Yacax) U BUA0B Y4eOHBIX 3aHATHI

5.1.Conep:kanue JUCUUNJINHBI

Tema 1. Cucrembl JHHEHHBIX YPAaBHEHMH. OKBHUBAJICHTHBIE CUCTEMBI U
aJIEMEHTapHbIE MPeoOpa3oBaHusl cUCTEM. PellleHre cucTeM JTMHEHHBIX YpaBHEHUM METOA0M
l"aycca.

Tema 2. JInHeliHbIe NIPOCTPAHCTBA HAJI N10JIEM JAeHCTBUTEIBHBIX YHCe]d. AKCHOMBI
JUHEWHOro mpoctpaHcTBa. CrneactBus w3 akcuoM. IIpoctpanctBo R™ . I'eoMerpuueckas
uHTepnperanus npoctpancTs R? m R3 . JluHeliHas 3aBUCHMOCTH BEKTOPOB. basuc u
pPa3MEpHOCTh JIMHEWHOro mpocTtpaHcTBa. OIHO3HAYHOCTh pa3NOXKEHUss Mo Oasucy.
[ToampocTpancTBa JMHEHHOTO MpocTpaHcTBa. JIuHelHas 000JI0YKa CHCTEMBI BEKTOPOB.
CyMMa noanpocTpaHCTB.



Tema 3. EBKJIHAOBBI NPOCTPAHCTBA. AKCHOMBI CKAJSIPHOTO IIPOW3BEICHMS.
HepasenctBo Komm-bynsikoBckoro. JlnmHa BekTOpa ©  Yroia MEXAY BEKTOpPaMM.
OproronanbHbiii  0a3uc. OpToHOpMUpOBaHHBIM Oa3uc. KoopauHaTel BekTOpa B
oproroHansHoM 0Oasuce. Ilponecc oproronanuzanuu. OpTOroOHaJbHOE JIOTOJIHEHHE
noanpocTpancTBa. CTaHAAPTHOE CKAJSIPHOE MPOU3BEICHNE BEKTOPOB B R™,

Tema 4. Matpuubl. Ciio)xeHHE MaTPUI] 1 YMHOKEHUE MAaTPULbI HA YUCIO. JInHelHbIe
IIPOCTPAHCTBA Marpull. PaHr warpunpl. BeluucineHue paHra Marpunsl  METOAOM
AJIEMEHTAPHBIX MPE0Opa3oBaHUIl CTPOK MU CTOJIONOB. YMHOXKEHHE MaTpuil. MaTpuimbl U
CUCTEMBl JIMHEWHBIX ypaBHEHHMW. MaTpuuyHas 3aluCh CUCTEMblI JIMHEWHBIX YpPAaBHEHHM.
IIpocTpaHCTBO penIeHn OAHOPOIHON CUCTEMBI, CBSI3b €0 PA3MEPHOCTH C PAHTOM MAaTPHULIBI.
Teopema Kponekepa-Kanemmm. @yngamentanbHbiii HAOOp pelIeHU 0JTHOPOIHON CUCTEMBI
JUHENHBIX ypaBHEHUN. CBSA3b MEXIY OOLIMMU PEUICHUSIMU OJHOPOIHONW U HEOAHOPOJHOU
cucteMm. Kanparusie matpuisl. [lpoctpanctBo Marpun. ObpaTHas matpuiia. Beruncinenue
0OpaTHOM MaTpPHUIIbI C TOMOIIBIO 3JIEMEHTAPHBIX MTpeoOpa3oBaHuil. [ pynna HEBBIPOKICHHBIX
KBaJpaTHbIX MaTpull. OpTOrOHAIIBHBIE MaTPHULIBI.

Tema S. Ompenenureaun. OnpeneneHue u CBOWCTBA omnpenenureneu. Kpurepui
HEBBIPOKJACHHOCTH KBaJAPATHOW MAaTpULbl. KpuTeprii CyneCTBOBaHUS HEHYJIEBBIX PEIICHUN
OJIHOPOJHOM CUCTEMBbI TUHENHBIX ypaBHeHUN. Popmyisl Kpamepa. Berunciienue oOpaTHOM
Matpunbl. [IppuMeHeHue omnpenenuTeNne Uil BBIYMCICHHUS BEKTOPHOIO IPOW3BEICHUS
BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE.

Tema 6. OcHoBbI Teopuu rpynn. OnpeneneHue U dJIEMEHTapHbIE CBOKWCTBA TPYIIIL.
EanmHCTBEHHOCTH €IMHUIIBI M 00paTHOTO 3JieMeHTa. CuMMeTpuyeckas rpymnra.

Tema 7. Koabma wu moasi. Omnpenenenne KoJbla. Koablo  BBIYETOB.
MynbTUIIIMKATUBHAS TPYyIIIA KOJiblia BEIUETOB. [0J1e BBIYETOB 110 TPOCTOMY MOJYJIIO.

[Tose 1eCTBUTENBHBIX YUCEIL.

Tema 8. ITose KoMIJIEeKCHBIX YHcesda. KoMIIeKCcHBIE Uncia U AeHCTBUSA HaJl HUMHU.
['eomeTpruueckas nHTEpHIpeTaldsl KOMIUIEKCHBIX Yncesl. MOJIyJIb U apryMEHT KOMILIEKCHOTO
yucia. TpuroHomerpuueckas ¢Gopma KOMIUIEKCHOTO 4YHCTIA. YMHOXKEHHE U JICJICHHE
KOMIUIEKCHBIX YHCENl B TpuUroHomerpuueckoir dopme. @opmyna Myaspa. Kopuu n-oit
CTENEHN W3 KOMIUIEKCHOro 4ucia. ['eomerpuueckoe mpeacraBieHue KopHeu. Pemenue
ypaBHEHUW BHIA Z" = ¢ B MOJe KOMIUIEKCHBIX 4yucen. [loka3arenpHas ¢opma 3amucu
KOMILUIEKCHBIX uncen. @opmyna Dinepa.

JIvHeHbIe TPOCTPAHCTBA HAJI MOJIEM KOMIUIEKCHBIX YHUCET.

Tema 9. Kouabuo MHOrowieHoB Haja mojieM. CTeneHb MHOI'OYICHA, CBOMCTBA
creneHu. Teopema O JEIEHHM C OCTAaTKOM B KoJiblle MHOrowseHoB. HOJI MHOrousneHos.
Anroputm EBknmpa. OcHOBHasi TeopeMa aireOpbl B KOJbIIE MHOTOYJICHOB HaJa TOJIEM
KOMIIUIEKCHBIX YHCEJI.



Tema 10. JIuneiiHble 0TOOPaKeHHMS U JMHEIHbIE OoNepaTopbl. MaTpuyHas 3aucCh
JUHENHBIX onepaTopoB. M3MeHeHne MaTpHIlbl JIMHEWHOTO onepaTtopa Ipu 3aMeHe Oasuca.
Ilonnas nuHeEWHas rpynma M €€ JEWCTBHE Ha JIMHEMHBIX IIPOCTPAHCTBAX. MaTpuisl
OPTOTOHAJIBHBIX U CAMOCOIPSIKEHHBIX OINEPAaTOPOB B OPTOHOPMHUPOBAHHOM Oa3zuce.
CoOcTBeHHbIE  3HAUEHMsI M COOCTBEHHBIE  BEKTOPbl  JIMHEMHBIX  OINEPaTOpPOB.
XapakTepUCTUUECKU MHOTOWIEH JIMHEMHOIro omepaTtopa W ero cBoicrBa. (CBoicTBa
COOCTBEHHBIX 3HAUEHUN U COOCTBEHHBIX BEKTOPOB.

CoOcTBEHHBIE TOANPOCTPAHCTBA.

Tema 11. HeorpuuarejbHbie MaTpuibl. COOCTBEHHbIE 3HAYCHHSI U COOCTBEHHBIC
BEKTOPBI HEOTPHIIATEIBHBIX MaTpull. Teopema @pobdbennyca-Ileppona.

Tema 12. KBagpatuunble popmbl. MaTpuia kBagpaTuuHoi (opmbsl. 3meHeHue
MaTpUIbl KBaJIpaTUYHON (hopMBbI pu 3ameHe Oazuca. [IpuBenenre kBagpaTtuuHoi (hOpMBbI K
HOpMaJIbHOMY BuAy MetogoMm Jlarpawxka. IlpuBegenue kBajapaTHUHOW (OPMBI K
KAHOHUYECKOMY BHUY IPU MOMOILIM OPTOTOHAJIBHOrO MpeoOpa3oBaHMs. 3aKOH HHEPLHMH
kBagpaTuuHbiX ¢opMm. Kpurepuii CunbBecTpa 3HAKOONPEAECIEHHOCTH KBaApaTUYHOU

(bopMBL.

Tema 13. Addunnoe mnpocTpaHcTBO. AKCHOMBI ah(OUHHOTO MPOCTPAHCTBA.
Addunnbie cuctembl koopauHat. PopMyIibl Mepexoa IpU 3aMEHE CUCTEMbl KOOpPAMHAT.
['pynna adbduaabIXx TpeodOpazoBaHuil. JleMCTBUS MOJHON JMHEWHOW TPYIIBI U TPYMIbI
TpaHcsiuii  Ha  adp@uHHOM  TpocTpaHCcTBE. AQPUHHO-EBKIMIOBO  MPOCTPAHCTBO.
[IpsmoyrosibHas AekapToBa cucTteMa KoopauHar. PaccrosstHue Mexay Ttoukamu. ['pynma
JBWKEHUH U ee ieiicTBUe Ha aQ(pMHHO-EBKIMOBBIX TPOCTPAHCTBAX.

Tema 14. JIuneiinass aHaauTHYecKas reomerpus. [Ipsmeie Ha iockocTu. [IpsMere
U IUIOCKOCTM B TPEXMEPHOM IpPOCTpaHCTBE. IlnockoCTM pa3nuyHOlM pa3sMEpHOCTU B
MHOIOMEPHOM IIPOCTpaHCTBE. I'eomeTpuueckas WHTEpIIpeTalys MHOXKECTBA PELICHUU
CHUCTEM JIMHEVHBIX YPaBHECHUM.

Tema 15. Beinykiible MHO:KeCTBa B MHOTOMepHOM a()¢MHHOM MPOCTPAHCTBE.
JIlyu u otpe3ok B mpoctpancTBe R™ . IlomympocTpaHcTBa M BBITYKJIBIE MHOTOIDAHHBIE
oOnactu. ['eomMeTpuyecKkHil CMBICI CUCTEMBbI JMHEHHBIX HEPABEHCTB. YTJIOBBIE TOYKHU
BBINTYKJIBIX MHOTOTPaHHBIX oOOnacTeil. Beimykiias oOosiouka cucteMbl Toyek. OmnopHas
TUTIEPIVIOCKOCTh. TeopeMa 00 OTIeNsoniell runepIrjiocKocTu. TeopeMa o pas3fensioniei
TUIEPIIIIOCKOCTH.

Tema 16. Kpussble BToporo nopsiaka. umric, runep0osia u mapadosa, uX CBOMCTBA
U KaHOHWYeCcKue ypaBHeHUs. [IpuBenenne o01mero ypaBHeHUs KPUBOH BTOPOTO MOPSAIKA K
KaHOHHYeCKoMy BuAy. Kiaccudukamusi KpUBBIX BTOPOTO TMOPSAKA C TOYHOCTHIO [0
NIBIDKEHUH IIOCKOCTH.



Tema 17. IloBepxHOCTH BTOPOT0 MOPSAAKA. BHbl NOBEPXHOCTEN BTOPOTO MOPSIIKA.
Konuueckue ceuenus u kpusblie BToporo nopsiaka. Kinaccugukanus moBepxHocted BTOpOro
MOpAAKA.

5.2.Y4eOHO-TEMATHYECKHUH IJIaH

01.03.02 «IIpuxknagHas maTeMatrka u uHGopmaTukay. [Ipobunu: « AHanu3 JaHHBIX U
NPUHATUE PEIICHUN B BKOHOMUKE U (PUHAHCAX», OYHO-3a04Has (hopma oOydeHHUs

TpyanoeMKocTh B yacax

No HaumenoBanue AyautopHasi padora ®opMBI TEKYyLIET0
/' TeMbl (pasznena) | Bcee O6 1 Ipakruy | Camocrositen KOHTpoO.Is
i AUCHUILIUHBI ro fa exn e-CKue bHasi padora ycrneBaeMoCTH
" m 3aHATHA
Cucremsl
1. JTUHEHHBIX 4 - - 4 Tposepra /13, 5
ypaBHemi ayauTopHas paborta
Jlunelinbie
IIPOCTPAHCTBA HaJl
2. HoJIeM 6 1 - 1 5 Hposepxka /I3, ;
JeHCTBUTEIBHBIX ayAUTOpHad paboTa
qrcen
3 EBxinaoBbI 5 5 1 1 6 [Iposepxka /13,
IIPOCTPAHCTBA ayauTopHas paborta
4, Matpuirbt 2 1 1 4 Tposepxa /13,
5 aynutopHasi pabota
5. Onpenenurenu 17 1 - 1 6 Tposepra /13,
aynutopHas pabota
6. OcHOBBI TEOPUH 8 5 1 1 5 [Iposepka /13,
rpynn co0eceoBaHuE
7. Kosnbua u nomns 6 1 - 1 5 Tposepia /13,
cobeceioBaHuE
ITone
8. KOMIUIEKCHBIX 5 1 - 1 4 Tposepka /13,
ayauTopHas paboTa
qucen
Koo IIposepka /13
9. MHOIOYJIEHOB Hajx |6 1 - 1 5 POBEP ’
cobeceioBaHue
noJjeM
JIuneinbie
10 0T0612a>KeHI/I${ u 6 5 1 1 4 [Iposepka /13,
JUHENHHbIE ayauTopHas paboTa
oTepaTopsl
11 Heorpunarensasie 5 1 ) 1 4 [Iposepka /13,
MaTpPHUIIBI ayauTopHas paboTa




12 KBanpatuunbie 7 5 1 1 5 [TpoBepka /13,
dbopmbl aynutopHas pabora
13. Addunnoe 5 1 i 1 4 [Tporepka /I3,
MPOCTPAHCTBO ayauTopHas paborta
14, Jluneiinas 5 1 - 1 4 Tposepxa /I3,
AHATUTUYECKAs
ayauTopHas pabora
TEOMETPHSI
Boimykiibie
MHO>KECTBA B
15. MHOTOMEPHOM 8 2 1 1 6 [poepxa /13,
cobeceoBaHue
abhbuHHOM
MpPOCTPaHCTBE
16. Kpussie BTOporo 5 > | | 5 [Tposepka /13,
mopsiaKa aynuTopHas paborta
17 [ToBepxHOoCTH > | n 5 [Tposepka /13,
BTOPOT'O TOPSIIKA cobecemoBaHue
PacueTrHo-
Bcero nmo qucuuriinHe 144 R4 8 16 120 AHATUTHYECKas
pabota

5.3. Coaep:kanue cCeMUHAPOB, IPAKTHYECKUX 3aHATHI

HaunMeHoBaHue TeM Ilepeyens BONPOCOB JJ1s1 oﬁcymeﬂnﬂ Ha Dopmbl
(pa3neJioB) NPAKTHYECKUX 3AHATUAX, pEKOMEHAyeMble NPOBeIeHHS
AU CIUTLINHbBI HCTOYHHUKM U3 pa3aesioB 8,9 3AHATHR
DOKBUBAJICHTHBIE CUCTEMBI U 3JIEMEHTapHbIE
Cucrembl TUHEHHBIX npeoOpa3oBaHus cucteM. Pemenue cucreM [IpakTukym c
YpaBHEHUU JIMHEMHBIX ypaBHEHUN MeTooM ["aycca. MHTEPAKTUBOM
PekoMeHyeMble HCTOUHUKH: 11.8, 9
JIvHeinbie JInHeHas 3aBUCUMOCTb BEKTOPOB. basuc u
IIPOCTPAHCTBA Ha, a3MEPHOCTh JJMHEWHOT O IPOCTPAHCTBA.
pOcTh A P P pocip IIpaxTukym ¢
MIOJIEM OaHO3HAYHOCTD Pa3IOKEeHHs 110 Oa3ucy.
o N MHTEPaKTUBOM
ACUCTBUTCIIBHBIX IToampocTpaHCcTBa TMHEHHOTO IIPOCTPAHCTBA.
qucel PexoMenayemble HCTOUYHUKH: 1.8, 9
JInvuHa BEKTOpa M yroj MexJy BEKTOpaMHu.
OptoronanbHbIi 6a3uc. OpTOHOPMUPOBAHHEIHN Oa3uc.
EBKM10BBI [IpakTukym c
Koopaunatsl BekTOpa B OpTOrOHAIBEHOM Oa3uce.
MPOCTPAHCTBA WHTEPAKTUBOM
[Ipouecc oproroHanusauun. Pekomenagyemelie
HCTOYHUKH: 11.8, 9
CroxeHue MaTpUIl U YMHOKEHUE MaTPUILIbl Ha
YUCJI0. YMHOXKEHNE MaTpULl. Beruucnenue panra
IIpakTukym ¢
Marpuriibt MaTpHUIbl METOJIOM 3JIEMEHTAPHBIX
. MHTEPAKTUBOM
npeoOpa3oBaHuil CTPOK U cTOIO10B. KBagpaTHbie
MmaTpuiibl. OOpaTHas MaTpuia. Beraucienue
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00paTHON MaTPHUIIBI C TOMOIIBIO dJIEMEHTAPHBIX
peoOpa3oBaHuii. PekoMeH 1yeMble HICTOYHHKH:
m.8, 9

TexHuKa BBIYMCIICHUS ONIpeAeIInTeNeH. Boruncienue
00paTHOW MaTPUIIbI C TOMOILBIO TPUCOETUHEHHOM

Mmatpuusbl. [Ipumenenue onpenenurenen s [IpakTUKyM ¢
Onpenenurenu
BBIYMCIICHHS BEKTOPHOTI'O IIPOU3BEACHUS BEKTOPOB B UHTEPAKTUBOM
TPEXMEPHOM IIPOCTPAHCTBE. PekoMeHnyemble
UCTOYHUKU: 11 1.8, 9
Cummerpuyeckas rpynna PekomenayeMble HCTOYHUKH | [IpakTHKYM ¢
OcCHOBBI TEOPUH TPy
n.8, 9 UHTEPaKTUBOM
Konpo BeraeToB. MynbTHILNIMKAaTUBHAS IPYIIA KOJIbLA TTaK TV
Konpua u noss BBIYETOB. PellleHne TMHENHBIX CPAaBHEHUM U UX CUCTEM. P ™
Pekomenayemble HCTOUYHUKH: 11.8, 9 HHTCPAKTHBOM
KoMIutekcHble yncna u 1eHCTBUS HaJl HUMH.
YMHOXKEHHUE U JeJIeHNE KOMIUIEKCHBIX YUCEN B
[Tone KOMIIEKCHBIX TpuroHomerpuueckoi ¢popme. ®opmyna Myaspa. [IpakTukym c
qyucen Pemlenue ypaBHeHuii BUja z" = ¢ B 110JI€ KOMIUIEKCHBIX | HHTEPAKTHBOM
quCelnl
PekomenayemMble UICTOYHUKHU: 1.8, 9
Teopema 0 1€I€HUH € OCTATKOM B KOJIBLIE
Koﬂ[,]_[o MHOTOYJIEHOB MHOT'OWICHOB. Pa3ioxenune I[pO6I/I B CYMMY HpaKTI/IKYM C
HaJ M0JIEM MHOTOYJIEHA U JIEMEHTapHBIX IpooOeit MHTEPAKTUBOM
Pekomenayemble HCTOUYHUKH: 11.8, 9
MartpuyHas 3anuch JUHEHHBIX oneparopos. M3menenue
JIuHeiHbIC MaTpHIbl JINHEHHOTO oniepaTopa npu 3aMeHe Oas3uca.
0TOOpaKeHUs U CoOcTBeHHBIE 3HAYEHUS U COOCTBEHHBIE BEKTOPEI Hpaxrikywm ¢
. . MHTEPAKTUBOM
JTUHEWHBIE ONepaTophbl | JUHEHHBIX ONEPATOPOB PEKOMEHIyeMble HCTOYHUKH:
n.8, 9
CoOcTBeHHbIE 3HAUEHHSI U COOCTBEHHBIE BEKTOPbI
HeoTpunarenbHble HEOTpHUIIATeNIbHBIX MaTpull. Teopema dpobeHnyca- [TpaKkTHKYM ¢
MaTpULBI Ieppona WHTEPaKTHBOM
PexomeHnnyeMble HICTOYHUKHU: 1.8, 9
W3meHeHne MaTpuLbl KBaAPATUYHON (OPMBI ITPU
3ameHe 6aszuca. [IpuBenenne kBaapaTHuHON POPMBI K TpaxTikym o
KBanparuunsie popmbl | HopmanbHOMY BUly MeTooM Jlarpanxka. Kpurepuit HHTepaKTHBOM
CuiibBeCTpa 3HAKOONPEIETIEHHOCTH KBAaIpaTUIHON
¢dopMbl PexomMeHTyeMble HICTOUHUKH: 11.8, 9
[IpssMoyrosbHas nekapToBa cUcTeMa KOOpAUHAT.
Addunnoe Paccrosinne mexny Toukamu. ['pynmna gBuxeHui u ee [IpakTukym c
IIPOCTPAHCTBO neiictBue Ha a(PUHHO-EBKINI0BBIX TPOCTPAHCTBAX MHTEPAKTUBOM

PexomennyemMble UICTOYHUKHU: 1.8, 9
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Tineitia [Ipsambie Ha iockocTu. [IpsMbie U MIOCKOCTH B
WHEWHas .
TpEXMEPHOM IpocTpaHcTBe. [1mockocT pa3nuunoin [IpakTukym c
aHaJIUTUYECKas
Pa3MEPHOCTH B MHOITOMEPHOM IIPOCTPAHCTBE MHTEPaKTUBOM
reOMETpUs
PexoMeH1yeMble UCTOYHUKU: 1.8, 9
JIyd 1 oTpe30oK B mpocTpaHcTBe R™.
Brmykukie MHOKECTER [TomympocTpaHCTBa U BBIITYKJIbIE MHOTOTPAHHBIE
B MHOT'OMEPHOM N . [IpakTukym c
obnactu. ['eomeTpruyecKuil CMBICI CUCTEMBbI TMHEHHBIX
adpbuHHOM HWHTEPaKTUBOM
HEPaBEHCTB
MIPOCTPAHCTBE
PexomenyemMble HICTOYHUKHU: 11.8, 9
Onnuric, runepboa u napabosa, X CBOMCTBA U
KaHOHU4Yeckue ypaBHeHusd. [IpuBenenue odmiero
Kpuseie BTOpOro N [IpakTukym c
YpaBHEHUS KPUBOU BTOPOTO MOPSAIKA K KAHOHUYECKOMY
opsiiKa MHTEPaKTUBOM
BUlY
PexomenpyemMbie HICTOYHUKH: 11.8, 9
Bubl noBepXHOCTEN BTOPOTrO MOPSAKA.
[ToBepxHOCTH BTOPOTO . [IpakTuxkym c
Knaccudukanus noBepxHocTel BTOPOTo MopsiiKa
nopsiiKa MHTEPaKTUBOM
PekomenayemMble UICTOUYHUKHU: 11.8, 9

6. Hepequb yqe6H0-MeT0)1nquK0r0 o0ecreyeHusl 1JI51 CAMOCTOSITEIbHOM

PatoThl 00Yy4YAOIIUXCH M0 AUCHUILINHE

6.1. Ilepeyennb BONPOCOB, OTBOAMMBIX HA CAMOCTOSITEJIbHOE OCBOEHHE
TUCHHUILIHHBI, POPMBI BHEAYAUTOPHOI CAMOCTOATEIbHOI PA00THI

HaumeHoBaHue TeM
(pa3aesioB) MM CHUIIUHBI

Hepeqeﬂb BOIIPOCOB, OTBOAMUMBIX
Ha CaMOCTOATECJIBHOC OCBOCHHEC

®opmbl BHEAYAUTOPHOM
CaMOCTOSITeILHOH padoThI

Cucrempl TMHENHBIX
ypaBHEHUN

Pemenue cucreM IMHENHBIX
YPaBHEHUH ¢ ITapamMeTpamu
MeroaoM ['aycca

Pabora ¢ yueOHoit
JUTEpaTypoii, pa3dop 3aaad

1 BeIMTOJIHEeHHE J[3

JInHelnHbIe IPOCTPAHCTBA
HaJl TI0JIEM
JENCTBUTEIILHBIX YUCEN

I'eomerpuyeckas HHTEpIIpETaLUs
npoctpancts R? u R3

Pabora ¢ yueOHoit
TUTEepaTypoid, pazdoop 3amau
" BeInoHeHue /3

EBKIMIOBEI IPOCTpaHCTBA

AKCUOMBI CKaJIIPHOTO
npousBeneHus. HepaBeHcTBO
Koimm-

byHskoBCKOTO

Pabota ¢ yueOnou
JTUTEPATypOH, pa3doop 3aaad
1 BeIMTOJIHEeHHE J[3

[IpocTpaHcTBO pemeHnit
OIHOPOJTHOM CHCTEMBI, CBA3b €0
Pa3MEpPHOCTH C PAHTOM MaTPHIIBI.

Pabota ¢ yueOnou

Martpuibl JINTEPATYpPOH, pa3dop 3amay
P CBs13b MEXTY OOIITUMHU PEMICHUSIMU PaTypo, p P
. . U BeInoHeHue /(3
OJTHOPOJTHOM M HEOTHOPOTHOM
cucteM. OpTOroHaTbHBIC MATPHIIBI
. Pabota ¢ yueOnou
Kpurepuii cymectsoBanus .
Onpenenurenu JTUTEpaTypoi, pazdop 3agad

HEHYJIEBBIX PEIICHUN

1 BeIMOJIHEeHHE /13
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OIHOPOJITHOM CUCTEMBI JINHEHHBIX
ypaBHEHU U

OcCHOBBI TEOPHUU T'PYII

IToarpymnmsl

PaGora ¢ yueOHoOI
TUTEPaTypoid, pa3doop 3aaau
1 BbINoJIHeHHE J[3

Kosbia u nonsa

Ilose BBIYETOB IO IPOCTOMY
MOJYJIIO

Pabora ¢ yueOHOI
TUTEPaTypod, pazdoop 3aaau
1 BbINoJiHeHHE J[3

Tloste KOMIUIEKCHBIX YKCEI

[TokazarenbHas hopma 3anucu
KOMIUIEKCHBIX yucell. Popmyiia
Ditniepa

PaGora ¢ yueOHOI
TUTEpaTypoid, pa3doop 3amaau
1 BeINoJIHeHHE J[3

KOJ'IBHO MHOI'O4JICHOB HaJq
I10JIEM

HOJI mHOTOUYIEHOB. AJITOPUTM
EBxmuna

Pa6ota ¢ yueOHou
JUTEpaTypoii, pa3dop 3aaad
1 BeIMoJIHEeHHE /13

JIuneiinble 0TOOpakeHUs U
JIMHEWHBIE OIIePaTOpPbI

Martpwuipl OpTOrOHaJIBHBIX U
CaMOCOITPSDKEHHBIX OTIEPaTOpOB B
OPTOHOPMHUPOBAHHOM 0Oa3zuce.
CBolicTBa COOCTBEHHBIX 3HAUEHU
¥ COOCTBEHHBIX BEKTOPOB

Pabora ¢ yueOHOI
TUTEPATypoOid, pa3doop 3amaau
1 BeIMoJIHeHHE /13

Heorpunarensueie
MaTpPHUIIbI

IIponyKTHBHBIE MATPHULIBI

Pabora ¢ yueOHOI
JTUTEPaTypoOid, pa3doop 3amaau
1 BeIMoJIHEeHHE /13

KBanpatuunbie popmbl

IIpuBeneHne kBaapaTUIHON
(OpMBbI K KAHOHUYECKOMY BUY
IIPU IOMOIIY OPTOTOHAIILHOTO
npeoOpazoBaHus

Pabora ¢ yueOHOI
JTUTEPATypO, pa3doop 3aaad
U BeInoaHeHue /13

A¢punHOE TPOCTPAHCTBO

['pynmna ahdunHbIX
npeoOpazoBanuid. JlericTBus
IIOJIHOM JIMHEHHOW IPYIIIIBI U
IpYIIBI TPAHCIALUN Ha apPUHHOM
IPOCTPaHCTBE

Pa6ora ¢ yueOHoit
TUTEepaTypoit, pazdoop 3amaau
U BeInoaHeHue /3

JInneliHas aHanuTHYECKas
reomMeTpus

I'eomerpuyeckas
UHTEpIPETALN MHOXKECTBA
PELIEHNUI CUCTEM JINHENHBIX
YpaBHEHUNU

Pabora ¢ yueOHoit
TUTEepaTypoit, pazdoop 3amau
" BeInoaHeHue /3

Brimykiisle MHOXKECTBa B
MHOTOMepHOM aHhUHHOM
MIPOCTPAHCTBE

VrioBble TOYKH BBIITYKJIBIX
MHOT'OT'PpaHHBIX oOacreii.
BBIHYKJ'IEUI 000JI0YKa CUCTEMBI
TOYCK

Pabora ¢ yueOHoi
TUTEepaTypoit, pazdoop 3amaau
U BeIoaHeHue /3

KpuBsie BToporo nopsjaka

IleHTp KpUBOM BTOPOIO MOPsAKA

Pabora ¢ yueOHoOI
TUTEepaTypoit, pazdoop 3amaau
U BeIoaHeHue /3

HOBCpXHOCTI/I BTOpPOTO
nopsaka

Konnueckue ceueHus u KPpHBBIC
BTOpPOT'O IMOpsaKa

Pabota ¢ yueOnou
TUTEepaTypoid, pazdoop 3aaau
U BeIoHeHue /3
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6.2.1lepeyeHb BONPOCOB, 3aJaHUIi, TeM ISl NOATOTOBKH K TEKYIleMYy KOHTPO.JIIO

IIpuMepsI 3a1aHUM IS PACYETHO-AaHATUTHYECKOH PadoThI

1. Haiinute ¢dyHnaMeHTanbHBIA HAOOp pelIeHW U Pa3MEpPHOCTh MPOCTPAHCTBA
pelIeHN OJHOPOIHOM CUCTEMBI IMHEUHBIX YPaBHEHNUN
—x; — 3x5 +5x3 + 2x4 — 3x5 =0,
le - ZXZ - XE - 4.x,|_+ ZXE — 0,
_.xl + 3::?2 - 4X3 _x,|_ + 2x5 —_ D

6 -3 -3 3 3
6 0 0 5 8
0 0 0 3 —12

-15 0 12 -5 =5
2 -2 6 -4 —4

2. Berancnure OIIPCACIINTCIIb

x8+6x5+4x?-19x¥ -7x2+11x-12
3.1IpencraBpTe OpOOH x*+5x3+x2-21x-18 B BHJIE CYMMbI MHOTOYJICHA U
aieMeHTapHbIX Jpodeii Haj R.
4.B crannaptHoM Oa3uce npoctpancTBa R3 geiicTBre TMHEIHOTO onepaTopa

-9 16 4
-4 7 2
3aJ1a€TCA MaTpUILIEH 4 —8 -3/ Haitaure coGcTBEHHDIC 3HAYCHNS 1

cOOCTBEHHBIE BEKTOPHI 3TOTO OTIEpaTOpa B CTAHAAPTHOM Oas3uce.

5. BeisicHure, sBisieTcs U KBagpaTudHas popma

d(x1, x2, x3, x4) = 4x12 + 6x1x2 + 5x22 + 6x1x4 + 7x32 — 2x2x3 + 2x42 —
8x3x4 MONOXUTENBHO ONPEACICHHOW, OTPULIATENBHO ONPEACIICHHOW WM HE SIBIISETCS
3HAKOOIPEICICHHOM.

7.®@oH1 OLIEHOYHBIX CpeaACTB AJId IIPOBCACHUSA l'[pOMe)KyTO‘lHOﬁ aTrecranumu
oﬁyqammnxca M0 JTMCIUIIIMHE, C TICPCIHEM KOMIIETEeHLIUH ¢ YKazaHueM HHAUKATOPOB
HX JOCTHKCHUHA

[TepeyeHb KOMIETEHIMA C YKa3aHUEM HMHIAUKATOPOB UX IOCTHKEHHS B IPOLECCE
OCBOCHMSI 00pa3oBaTelIbHOM MporpaMmbl cojepxkurcs B pasuene 1. «llepeuenp
MJIAHUPYEMBIX PEe3yJbTaTOB OCBOCHUSI 00pa30BaTENbHONW MPOTPaMMBI C yKa3aHHUEM
WHJUKATOPOB UX JOCTWKEHUS U TFIAHUPYEMBIX PE3YIbTaTOB O0yUEHHUS M0 JUCIIUILIUNHEY.
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7.1. Onucanmne nmokasartesieil 1 KpUTepHeB OLEHUBAHUA KOMIIETEH NI

[lnanupy YpOBEHBb OCBOEHUS
eMble
pe3yibTaThl
OCBOCHUS «yJIIOBII OueHoun

«HEYJIOBJI «xopoul «OTINY
KOMIIETCHIIUU €TBOPUTEIIbH 0€ CpeACTBO
€TBOPUTEIIBHO) o» HO»
(uHIuKaTopa o»
JIOCTUKECHUS

KOMITCTCHITHH )

IIKH-2 Cnoco0eH ¢ moMompbH MaTeMATHYeCKOW MOJeJH pemaTbh MOCTABJIEHHYIO
TEeOPEeTHUYECKYI0 WIH NPUKJIAAHYI 3a1a4y, peaju30BbIBasi AJTrOPUTM pellleHHs] B BHJIE
NMPOTrPaMMHOT0 MOAYJIsl

JlemoHCTpHpYyeT 3HaHUE 0a30BBIX MATEMATUYECKUX MOJIENICH, MPUMEHSICMBIX B PA3IMUHBIX
PEeIMETHBIX 001aCTAX

3HaTh: ®parme Hemnonn Chopm Chopm Bormpoc
—- HTapHOE bIC WUPOBaHHbBIC, | UPOBAHHBIC Bl JUISI OLICHKU
OCHOBBI MIPEJICTABJICH | MPEJICTABICH | HO CUCTeMaTHW4e | 3HAHUU "
anreGpsl 1 | 1€ 00 | us 00 | comepxariue | cKue YMEHHH,
reomMerpun | OCHOBAxX OCHOBAax OT/ICITbHBIE NPEJCTABICH | 3aJaHUs B
anreOpsl M | anreOpbl | | MpoOeNbl B | U 00 | Buze
TCOMETPHH reOMETPUN OCHOBax OCHOBax pacueTHBIX
anreOpel W | anreOpel W | 3aj1ad4,
TCOMETPHUH TCOMETPHH TECTOBBIC
3aJJaHHsI
YMmers: ®parme Hecucr B Chopm Bormpoc
— CTpOU | HTapHOE eMaTUYeCKOe | LEIOM UPOBAHHOE Bl JUISI OLICHKU
Th YMCHHE MPUMECHEHHUE | YCIIENIHOE, YMCHHE 3HAHUU "
000CHOBaHH | CTPOHTH YMEHHH HO CTPOUTH YMEHHH
BIC BBIBOJBI, | OOOCHOBAHH | CTPOWTH cojziepkamiee | 000OCHOBaHH
MOHUMATh bl€ BBIBOJIbI, | 0OOOCHOBAaHH | OTJENbHbBIE ble  BBIBOJIBI,
KOHTICTIITHH MMOHNMATH BIC BBIBOJBI, | TIPOOECIIBI MMOHUMATH
JIOKa3yeMOCT | KOHIEHIIHH MOHUMATh yMEHHE KOHIIETITHH
u JIOKa3yeMOCT | KOHIISIIITUN CTPOUTH JIOKa3yeMOCT
u JI0OKa3yeMoCT | 0OOCHOBaHH | U
u bIC BBIBOJIBI,
MMOHUMATh
KOHIICTIITUU
JI0Ka3yeMoCT
"

Bnameer  meronmonormeil  MaTeMaTH4YeCKOro — MOJCNUPOBaHMS — JUIS  PELICHHS
npodeccCHOHANBHBIX 3aa4

3HaTh: ®parm Henonn Cdhopm Cdhopm Bormpoc
—- eHTapHOE bIC WPOBAaHHBIC, | UPOBAHHBIC Bl JUIS OIEHKH
JIOTHKY yMeHNe MPEJICTaBICH | HO CUCTeMaThye | 3HaHUU u
ATOPHTMOB, |  CTPOHTS ust 00 | comepxamme | CKHe YMEHHH,
HCTIONB3YHO forHKy QNrOpuTMax, | OTICNIbHBIE MIpEe/ICTaBJICH | 3a/laHus B
UCTIONB3YION] | TIPOOENBI B | U 00 | Bume

UX MECTOZIBL | aIrOPUTMOB,

5 UX  METOJbI | aITOPUTMAX, | AITOPUTMAX, | PACUCTHBIX
alreopel - M | MCMOIB3YIO | anreGppl M | MCTIONB3YION] | MCIONB3YIONI | 3ajad,
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[Inanupy YpoBeHb OCBOEHUS
eMbIe
PE3yNbTaThI
OCBOEHUI «YIOBJI Ouenoun
KOMIIETEHIINH («HEYAOBI €TBOPHUTEIIbH «xoport DML e CpPEeICTBO
€TBOPUTEIILHO o» HOY»
(uHIUKaTopa o»
JOCTUKECHUS
KOMITETCHITIH)
reOMEeTpUH IIMX METO/bI | TEOMETPUU WX  METOJbl | UX  METOJBI | TECTOBBIE
anrebpsl  u anreOpel W | areOpel W | 3a7aHUS
reoMeTpun reoMeTpUU reOMEeTpUH
YMeTs: ®dparme Hecuct B Chopm Bonpoc
— IpUM | HTapHOE €MaTHYeCKoe | IIeJIOM UPOBAaHHOE bl JJI1 OLEHKHU
SHSTh yYMCHHE MPUMEHEHHUE | YCIIENIHOE, YMCHHE 3HAHUU u
YCTaHOBJICHH | MPUMEHSTH YCTaHOBJIEHH | HO IPUMEHSITh YMEHHH
pIC TIPABHWJIA | YCTAHOBJICHH | BIX MPABHJI U3 | COICpIKAIee | YCTAHOBICHH
u3 o0mactu | ple TpaBuia | o0nacTu OTJIENIbHbIE ple  IpaBWJIa
anreOppl W | U3 oOmactu | anreOpel U | mpoOes u3 obnactu
reoMeTpuM B | anredpbl U | TEOMETPUU B | IPUMEHSATH anredbpel U
pelIeHnn TCOMETPHH B | PEIICHUU YCTaHOBJICHH | TCOMETPUU B
3a/1a4y pelieHun 3a1au bl TpaBWJIa | PELICHUU
MPHUKIIATHOTO | 3a7a4 NPUKIAJHOTO | U3 O0JacTH | 3ajgad
COJIep’KaHusl | MPUKIATHOTO | COAEpXKAHUS | anreOpsl | | MPUKIATHOTO
COJIepKaHUs TCOMETPUH B | COJEPKaHUS
pelieHun
3a1a4
MIPUKJIATHOTO
COJICpKaHUs

AnanTupyer W TPUMEHSET CYIIECTBYIOLIME MAaTeMaTHYEeCKHE MOJENIU ISl PpeIICHUS
ITOCTaBJICHHOW NMPUKJIATHON WIA TEOPETUYECKON 3a1a4n

3HaTh: ®parme Hemnonn Chopm Chopm Bormpoc
—- HTapHOE 130 HWpOBaHHBIE, MPOBaHHbBIE Bl IS OLICHKH
aJanTanms yMEeHUe MPEACTABICH | HO CHCTEMAaTH4e | 3HAHUH i
CYLIECTBYIOI | CTPOUTH ust 00 | comepkamue | ckue YMEHUH,
X aJIanTaIuo aJanTanuu OTJEIIbHBIC MIpEeACTaBICH | 3a7aHus B
MaTeMaThyec | CYIIECTBYIOII | CYIIECTBYIOII | mpobOeiasl B | UA 00 | BuIe
KUX MOJIENIEN | X HX aJanTanyuu aJanTanuu pacyYeTHBIX

MareMaThyec | MaTeMaTH4ec | CYLIECTBYIOII | CYIIECTBYIOII | 3ajad,
KHX MOJICNIEH | KUX MOJEIIeH | ux ux TECTOBBIC
MaTeMaThdec | MaTeMaThdec | 3aJaHus
KHUX MOJENEN | KUX MOAelIen

YmeTs: ®parme Hecucr B Cdhopm Bomnpoc

- HTapHOE eMaTU4EeCcKoe | IIeJIOM WPOBAHHOE Bl IS OIICHKU
MPUMEHSATD yMEHUE MPUMEHEHUE | YCHEIIHOE, yMEHUE 3HAHUUI i
aJanTalmio MIPUMEHSATH aJanTanyuu HO MIPUMEHSATH yMEHUH
TS aJanTalmio IR cojepxailiee | aganTaluio
CYIIECTBYIONI | JJIA CYIIIECTBYIOINI | OT/ACIbHBIC TS
X CYILECTBYIOII | UX POOEITbI CYIIECTBYIOL]
MaTeMaTudec | uX MaTeMaTuyec | MPUMEHATH X
KUX MOJICIICH | MaTeMaTH4eCc | KMX MOACICeH | aganTaiuro MaTeMaTHJec
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[Inanupy YpoBeHb OCBOEHUS
eMBbIC
pe3yIbTaThI
OCBOEHUI «YIOBJI Ouenoun
KOMIICTCHITUHT «HEYIoBI €TBOPHUTEIIbH «xopott oI 0€ CpPeICTBO
€TBOPHUTEIILHOY» o» HO»
(uHIUKaTopa o»
JOCTHYKEHHUS
KOMITETCHITIH)
JUISL PEIICHUs | KHX MOJIEJCH | g perieHus | 1is KHX MOJelei
MOCTAaBJICHHO | JUIsl PEIICHUs | MOCTABJICHHO | CYHIECTBYIOLI | JJISI peLICHUs
51 MOCTaBJICHHO | U 1704 ITOCTaBJICHHO
IPUKIATHON | U IIPUKIATHON | MareMaruuyec | u
WA NPUKIAAHON | WU KUX MOJEJIeH | MPUKIaIHOU
TEOPETHYECK | WU TEOPETUYECK | I PEIICHUS | WIH
ol 3a1a4un TEOPETHYECK | OM 3a/Jauu MTOCTABJICHHO | TEOPETHUYECK
oM 3amaun " oM 3ajaun
MPUKIATHOMN
J3R10%1
TEOPETHYECK
oM 3amaun
7.2. Bonipocsl /151 OlleHKH 3HAHUH M YMEHM i, XapaKkTepu3youmux GgopmMupoBanme
KOMIIeTeHIIU I
Lngp IIpaBuiabHbIH
KOMIIETEHIIN Bomnpocsl
" OTBET
IIKH - 1. IpsmoyronbpHas Tabnuma uuceln, B MaTtpuuen
2 KOTOpOU T CTPOK U IT CTOJIOIIOB HA3bIBAETCHI. . .
2. [leiictBue, mpu KOTOPOM MaTpHIla CIIOKCHHE
Crsy = (Ci j) TaKasl, YTO KaX/blii ee snement | MaTpHIL.
paBeH C;; = ;; + b}, naspisacres. ..
3. Yucno A = AV detA, «xoropoe ONpEIETUTENIE
ONpeeNseTCs M0 MPABUITY: M
A =lagq ajp az1 Az | = agqap; —
dqpdoo — Ha3bIBACTCH. ..
4. Marpuma A~!, g xoropoii 06PvaTH017I
BoloNHseTcss  paBeHcto ATl - A = A . | MaTpHLCH
A™! = E, rne E — enunnunas MarpuIa Toro
)K€ TIOpSIJIKa, HA3bIBAETCH. . .
5. Jlns cucteM Tpex ypaBHEHUH ¢ Tpems Kpawmepa
HEU3BECTHLIMU
{a11x + ay + aq32
= bi{azx + azy + az3z
=b,
A A A
r=ty=%:-%
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rae A=
|11G12a13 A21052053 A31032033 |,
Ay = |byaq2a43 byay,a;,3 bsas,ass |,
4, = |ay1b1a43 az1bya53 az bsass |,
A5 =
|a11a12b1 Az1a5,b; azqaszybs |, 4 # 0,
Ha3bIBACTCA MCTOIOM...

6. MeTon, KOTOPBIM 3aKiIrOYaeTcss B
MoCIeI0BaTEIbHOM UCKITIOYCHHUH
HEW3BECTHBIX MPU MOMOIIM JBYX 3TAroB: Ha
nepsom dtane CJIAY  npuBomutca K
CTYNEHYATOMY BUJLY.

A Ha BTOPOM JTarne UaeT
[I0CJIEI0BATEIbHOE ONPE/IEIIEHNE HEU3BECTHBIX
U3 9TOW CTYNEHYAaTON CHUCTEMBbI, Ha3bIBAETCA. ..

METOJIOM
l'aycca

7.  HampaBneHHbII ~ OTpe30K WU
YIOpAIOYEHHAs I1apa TOYEK, PO KOTOPBIX
U3BECTHO, Kakas mepBas (Hayajo), Kakas
BTOpas (KOHEll), Ha3bIBAETCS. ..

BCKTOpOM

8. Bekroper lq,1,...,l,, , mns koTopwix
PaBEHCTBO alirayly+. +ay, l,=0
BBINOJIHSIETCS TOT/A M TOJILKO TOT/Ia, KOT/Ia BCE
a; = Oopui = 1...n., Ha3eiBatorcs. ..

JIMHEWHO-
HE3aBUCUMBIMHU

AJINHY BCKTOpa

9. ®dopmyna | a | =
\/JC2 + y? + z2onpenenser.

10. Ecmm BEKTOP a=
(X1; V1; Z1);Torma BBIPAYKCHUE

g=(x1-§+y1-j+zl-

k ) *OIIPeeIIseT. ..

pasnoxeHue
BEKTOpa 1o 0azucy

11. Yucno, paBHOE TPOU3BEICHUIO JIIHH CKaJISIPHBIM
JIBYX BEKTOPOB HA KOCUHYC yIJIa MEXIy HUMH: | IIPOM3BEIECHHEM
a- Q:|Q| . |Q| . COS(Q; Q) , Ha3bIBaeTCs BEKTOPOB
12. ®opmyna a - Q: X1Y1+X2Y2+X3Y3, CKaJIFIDHOC
OmpeIENseT. .. TIPOU3BCIICHNC
BEKTOPOB
> 7 BEKTOPHOEC
13. Ecmn d(xq,y1,21), b(X2,Y2, Z2), p
TS NPOU3BEICHUE
o bopmynad X b = | gexropos
|ffk | |x1y121| onpenenser
14.Ecimu CMENIaHHOE
> n = [IPOU3BEICHUE
a(xy,y1,21), b(x2, 2, 22), €(X3,¥3, Z,)1 | P A
I BEKTOPOB
0 abc =

17




|x1 yl Zl xZ yz ZZ X3 y3 Z3 |0Hpe,Z[CJ'I$ICT...

15. Bekrop ' #0, KBaJPaTHOM COOCTBEHHBIM
MaTpuIsl A | IpH KOTOPOM CyIIecTByeT Takoe | SOk OPOM
yucio 4 , uTo Ar =Ar , Ha3pIBaCTCS

X=X Y—V1
16. L = - ypaBHeHHE ypaBHCHIC
X2—X1 Y2=)1 IPsSIMOU,
PSIMOM, Ha3bIBACTCS npoxoasmel  uepes
JIBE TOYKH.

17. Alx —x)) +B(ly —y.) + ypaBHEHHE
C(z—2z,) =0 - ypaBuennme mmockocty, | [WIOCKOCTH IIO TOUKE
Ha3bIBACTCH. .. 1 HOpMaJin

18. YpaBHeHus Bua: KaHOHUYECKUMU

xX—x y—y z—z

= ¢ = —2 yaspBaroTes YpaBHCHUAMH
L m n PSIMOI
19. YpaBuenus Buaa: AIUIAIIC
2 2

x y:

pr) + i 1, ompenenser

20. YpaBHeHus BUaA: runepooIy

2 2
Y 1
2 5z — 1,onpenenser

7.3. IIpakTMKO-OPUEHTUPOBAHHBbIE 32JaHUSA

Ingp
IIpaBuibH
KOMIIeTeHIIH IIpakTNKO-OpHEHTHPOBAHHBIE 3aJaHUS N
" bIil OTBET
1. Beruucnuts onpeaenutens A1 popmyn Kpamepa s
CHUCTEMBI: {—x+y—-—2z=0,3x—4y+3z= 3
—1,—2y —3z = -8.
2. Ecm (xo, yo) — pemrenme cuctembl {2x — 3y = 95
23, 10 X0 + Yo PaBHO ... ’
3. Haittu anuny |C_i+ Zbl, ecm  d=(2 — 0
40)b=(-120)
4. Pasnoxenne Bektopa @ = (1;—2) mo Gasucy | @
OKH-2 | P "9 .mpup = (1;-1)uq =(2;—3)pasno... | = —p +q
5.Beuucnuth 00bEM NUpaMUABl C BEpUIMHAMU B 3
toukax A(—1,; 2; 1), B(-2;2;5), C(=3; 3; 1), D(-1; 4;3).
6. Haiinure nnuHy JNefCTBUTENBHOM OcH THUIIEpOOIIBI
Xy _ 4
16 9
7. HaiinuTe anmuHy oTpeska, OTceKaeMoro npsmoii | 3
2x +5y +15=0 ot ocu Oy
8. Haiinure ypaBHEeHME TIIOCKOCTH, MPOXOIAIIEH Yepe3 ) 9745
Touky A (1; —1; 3) nepneHAUKYIIPHO BEKTOPY -0 Xty=2z
n=(2;1; -2) -
9. lansl Tpu Touku: A(—1; 3; 4), B(—1; 5; 0) u C(2; 6; X—2y—
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1). CocraButh ypaBHeHue miockoct (ABC).

z+11=0

10. Haiitu TOuKy A — TOYKY mepecedeHus npsmoi |
x+1 y—3 z+1
—— = —— = —— C IUVIOCKOCTBIO
3 —4 5

a:x+2y—-5z+20=0.

(2;-1; 4)

11. Haiitu yron B rpagycax, MEXIy IUNIOCKOCTAMHU 0. U
B, rae a: 3x—y+2z+15=0, B: 5x+9y—3z—1=0.

90

12. HaliTu ypaBHEHUE NJIIOCKOCTH, IPOXOSAIIEH yepes

+2
Touky A (—2;5;7) M NEPIEHAUKYIAPHYIO MPSIMOil xT —

y-5 _ z-7

)

=3 2

3x — 3y + 2z
+7=0;

13. CoctaBuTh ypaBHEHHUE MPSMOM, TPOXOSIIEH Uepes3
Touky M (3, 4) napayienbHo npsimoit 2X-5y+1=0

2X-5y+14=0.

14. Tlo koopmunaram BepuimH nupamuaslt ABCD
HaWTH ypaBHEHHE BHICOTHI, ONMYIIEHHOM 13 Bepuubl D Ha
rpanb (ABC) 3amannoii ypasnennem y — Z = 0.

A(3;-2;2); B(1;-3;1); C(2;0;4);
D(6; —4;6).

x—6 y+4

0 1
zZ—6

-1

15. Bpluuciuth MIOHIAAb TPEYrOJIbHHUKA A1A2A3,

A4, (42;5). 4,(0;,7;2). A4,(0:2,7)

€ClIn

15

16. Jlan snunc 9x° + 5)% = 45. HaiiuTe ero noiyocu

5:9

17. HalimuTe pelieHrue CucTeMbl

{xl + 5x2 - X3 == 8{2x1 + 4‘X2 - 3x3 =1

(1; 2; 3).

18. Haitru T1ouky P, cumMeTpuuHyro TOYKe
Morrocutensao  mnockoctn . EcmM(—1;0; 1),

a:2x+4y—-3=0.

P(0;2;1)

7.4 TecThbl

Hud
p
KOMIIETEeH
M

TecToBBIC 3a7aHNA

IIpaBu
JbHBIA
OTBET

I[IKH

1. Oo6patHoii k Matpuie (11 121 2 ) sBisiercst MaTpuIia. ..

) (2 -1-2111) 2) (111212)
(11i1) H2 —21 —111)

11 21 2

3) 1

23amausr vatpumsi A =(414345) wu B

(445443).Cymma 2A — 3BT pasna. .
) (-4 -10-1-6 -7 -2)
(-4 —13 —4 -6 —41)
3)(—4 -6 -10-7 -1 -2)
(-4 —6 —13 —4 —41)

2)

4)

3.0mpenemurens (0121110 — 32| pasen
)8 2)-8 3)-1 41

19




4. a marpuna (—54 a 6) Gyner BHIPOXKICHHOMN, NpH
3HAYEHMH TTapaMeTpa. ..
175 2)-75 3)-15 4) 15

5.Co0cTBEHHBIE  3HAU€HUS  COOCTBEHHBIX  BEKTOpPOB
JUHEHHOro mpeoOpa3oBaHus, 3aJaHHOTO B HEKOTOpoM Oasuce
matpuneii A = (24 — 1 — 3), pasHsl...

D—-1u22)lu-2 3)2u—-3 4)-1u4

6.Cxamsproe mpomssenenne Bekropod = (5;2;—2) wu

b= (3;0;4) pasno ...
1)(15:0,-8)  2)7  3)9  4)23

7.munsexroppa = (m;2;4)ub =(-3;2;n)
OyIyT KOJJIMHEAPHBIMH, TIPU 3HAYECHUSX apaMETPOB:

Im=3,n=4 2ym=-3,n=4
A3m=-3,n=—4 4m=3,n=-—4
8.HailTu kocuHyc yria Mexay BEKTOpaMu a=
(1; 00-1)u b=1(0; 1; —1)
1)0,2 2)0,3 3)0,4 4) 0,5

9. Manbl nBe Touku A (0; 3) u B (2; —5). Obmee ypaBHeHuE
IPSAMOM, POXOIAIIEH Yepe3 3TH TOUKH, UMEET BUL ...

1)4x—y—-—3=0 2)4x+y—3=0
4x+y+3=0 4H4x—-y+3=0

10.KpuBoii Broporo mnopsaka 6y2 — 6x> — 8y +3 =10
ABJIAETCA. ..
1 )mapaboia 2) syuunc 3) okpykHOCTh  4) runepOoiia

11.Koopaunara Z; TOUYKH A(3; —5; ZO), MPUHAJIEKALLEH

mockoctu 5X + 2y + 2z — 7 = 0, pasna...
)2 2)2 3)-1 41

X+2 y z-1
12. n mnpsamas |: S TL.T o Oymer mapajielibHa
I
IVIOCKOCTUX : 3X +y —2nz +3= 0 npu 3HaYCHUU:

1) 2 2)2 3)-1 41

8.IlepeuyeHb OCHOBHOM M IOMOJHUTEJIbLHON YUeOHOM JIUTEPATYPbI, HEOOXOTUMOM

IJISE OCBOCHMSA TUCIHUILINHBI

OcHoBHas JuTEpaTypa:

1. Becenoga, JI. B. Anre6pa u reomerpus : yueOHoe rocooue / JI. B. Becenona, I'. H.
Pomanoga, P. H. Xy3uaxmerosa. — Kazanb : KHUTY, 2022. — 120 c. — ISBN 978-5-7882-
3270-6. — TekcT : snekTpoHHbIH // JlaHb : 35eKTpoHHO-OMOMMOoTEeuHas cucrema. — URL:

https://e.lanbook.com/book/412502 (nata obpamenus: 19.07.2024).

2. BriOopHoB, A. H. BekropHas anreOpa u aHajduTHYeCcKasi T€OMETpUS :
nmocobue / A. H. Beioopnos, XK. I'. Berepa, B. C. JIsmenko. — Mocksa : PTY MUPDA, 2023.
— 93 c. — ISBN 978-5-7339-1918-8. — Tekcr :
oumOmmoreunas cucrema. — URL: https://e.lanbook.com/book/382664 (nata oGparieHus:
19.07.2024)
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3. bopern, A. C. Anre6pa u reomerpus. 1 cemecTp : yueOHO-METOIMYECKOE TOcoOue /
A. C. bopen, I'. B. Kacarkun, A. U. CazonoB. — Mocksa : PTY MUPDA, 2023. — 121 c.
— ISBN 978-5-7339-2001-6. — TekcT : 31eKTpoHHBIN // JIaHb : 31eKTpOHHO-OHOIMOTeUHAS
cuctema. — URL: https://e.lanbook.com/book/398105 (nata obpamenusi: 19.07.2024).

JlonoTHUTEIbHAS JJUTEpaTypa:

4, Kaiiroponos, E. B. Jluneitnas anre6pa u reometpus : yuyeOHoe nocobue / E. B.
Kaitropogos. — I'opHo-Aunraiick : TAI'Y, 2018. — 112 ¢. — TexkcT : anexTpoHHsbIi // Jlanb
. 2JICKTPOHHO-OMOMMoTeunas cucrema. — URL: https://e.lanbook.com/book/159324 (nata
obpamenus: 19.07.2024).

5. Bopsynos, C. B. Anre0pa u reometpusi ¢ npumepamu Ha Python / C. B. bop3yHos,
C. A. Kypranun. — 3-e u3f., crep. — Cankr-IlerepOypr : Jlanb, 2022. — 444 c. — ISBN
978-5-8114-9980-9. — TekcT : aneKTpOHHBIH // JIaHb : 3IeKTPOHHO-OMOIHOTEYHAS CUCTEMA.
— URL.: https://e.lanbook.com/book/202154 (nata o6pamienus: 19.07.2024).

9.11epeyeHs pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM CeTH
«/HTEepHeT», HeOOXOAUMBIX VISl 0CBOCHH S JUCHHUILIHHBI

1. DnaekrtponHas oubnmuoreka @uHancooro yuusepcureta (3b) http://elib.fa.ru/

2. OnekrponHo-0nbIHoTeuHas cucrema BOOK.RU http://www.book.ru

3. DnexTpoHHO-OMOMMOTEYHass  cucTeMa  «YHHBEpPCUTETCKass  OumbmmoTeka
OHJIAMH» http://biblioclub.ru/

4, DIeKTPOHHO-0MOMMoTeuHas cucteM Znanium http://www.znanium.com

5. DnekTpoHHO-6MO6IMOTEuHas cucTeMa m3aarenbera «FOPAWT https://urait.ru/

6. DOnexTpoHHO-OMONMMOTEYHass cucTeMa u3naaTtenscTsa [Ipocnekt

http://ebs.prospekt.org/books

7. DnexTpoHHO-OMONMOTEeYHas cucTeMa uszaarenbcrsa Jlans https://e.lanbook.com/

8. JlenoBas onnaitH-OnOMMoTeka Alpina Digital http://lib.alpinadigital.ru/

9. DnektpoHHas oubnuorexka  M3matenbckoro noma  «I'peGeHHUKOBY
https://grebennikon.ru/

10. Hayunas snekrponnas oudnuoreka eLibrary.ru http://elibrary.ru

11. HanuonansHas snektponnas 6udnuoreka b.Up://H36.pd/

12. ®wunancoBas CIIpaBOYHAsA cucTeMa «DUHAHCOBBIN TUPEKTOP»
http://www.1fd.ru/

13. Pylru 1.0.9 [Dnaektponnblii pecypc]: calWt. - Pexum  moctyma:

https://pypi.python.org/pypi/pylru

14.  Python Data Analysis Library [ DaekTpoHHBIH pecypc]: caiiT. - Pexxum goctyma:
http://pandas.pydata.org/

15. Python Documentation [DnekTpoHHBIM pecypc]: caiit. - Pexxum nmocryma:
http://python.org/doc/

16. Python Standard Library [OnexTponHblii pecypc]: caift. - Pexum moctyma:
https://docs.python.org/2/library/

17.  Scikit-learn Machine Learning in Python [DaexkTtponHslii pecypc]: calT. -
Pexxum noctyna: http://scikit-learn.org

18. The Python Tutorial // https://docs.python.org/3/tutorial/index.html
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19. NumPy User Guide // http://docs.scipy.org/doc/numpy/user/index.html
20. Pandas User Guide http://pandas.pydata.org/pandas-docs/stable/

9.MeToauyeckue ykazaHus JJisl 00y4alouuXcsi 0 0CBOEHU IO TMCHUIIIMHBI

OcHoBHBIE Tanbl Pa00THI CTYIEHTA N0 JUCIHUILVIMHE «AJIredpa U reoMeTpusi»

1.IlpenBaputenbHas OpUEHTUPOBKA B MOJJIEKAIIEM M3YYCHHIO YUeOHOM Marepuaie
0 MporpaMMe.

2.03HaKOMJIEHHE C PEKOMEHI0BAHHON yueOHOH JIuTepaTypoil.

3.Cnymianue ¥ KOHCIIEKTUPOBAHME JIEKLHM, a TAKXKE BBINOJIHEHHE JPYTUX BHUJIOB
yueOHOIi paboThlI.

4.IInaHupoBaHUE CAMOCTOATEIHHONU PaOOTHI.

5.0000menne u cuctemMaTuzauusg WHGOPMAIMK, MOYEPIHYTOM W3 JEKUUHA U
MIPOYUTAHHOM JIUTEPATYPHI.

6.BbInosiHeHNE KOHTPOJIBHOM paOOTHI.

Pexomenaanum mo padore ¢ y1eOHbIM MaTepPHATIOM:

1.Oco3HaBaliTe HaTMYHBII YPOBEHb MOJYYEHHBIX BAMU 3HAHUM.

2.B cutyanuny HEMOHUMAaHHUS HY’KHO BBISIBUTH TOT IEPBUYHBIN YPOBEHb U

(bakTOphl HEMMOHUMAHUS, KOTOPBIE CTAIU MPEMSATCTBUEM MOHUMAHUS MTOCIIEIYIOLIETO.
3.3agaBaiiTe caMu cebe BOMPOCHI U MBITANTECh OTBETUTH HA HUX.

Pexomenaanum no paéore Ha JeKUHMH U € JEKIIUOHHBIM MATEPUAJIOM:

1.OcHOBHad 3a/1a4a Ha JICKIIMU - OCMBICIICHUE M3J1araéMoro B HEW Marepuania.

JIns 5TOro HEOOXOAMMO CIYIIATh JICKIHMIO C CaMOT0 Hadajla, HE ymyckas OOIIHuX,
OPUEHTUPYIOIINX B MaTepuale pacCyXJICHUN U yCTaHOBOK JIEKTOPA.

2.Benenue 3anuceil Ha JICKIIUA BaKHO YU MOJIE3HO JIJIS JTYUIlero

OCMBICJIMBAHUS MaTepHUaia, 1Jisi COXpaHEeHUs: MHPOpMAIIUH, C IIEJIbI0 €€ JadbHEUIIero
HCIIOJIb30BaHMA.

3.J1ns oGyerueHust 3aIUCcH PeKOMEHTYEeTCSl IPUMEHSITh COKpaIEHUS

MOBTOPSIOIINXCS TEPMUHOB WJIM XOPOIIIO U3BECTHBIX MTOHSTHUH.

PexoMenaanuu mo padore ¢ JUTepaTypoi:

1.Ecny BO3HUKIM 3aTpyAHEHUS IPHU Pa3bICKUBAaHUU MaTepHaa, 1o

KakoMy- JHOO KOHKPETHOMY BOIIPOCY, CJEAYeT OOpaTUTbCAd K MPEIMETHOMY
yKa3aTento, Halle4aTaHHOMY, KaK IPABUJIO, B KOHIE KaXKJIOr0 JIMTEPATYPHOTO UCTOYHHUKA.

2.IlpenMeTHbI yKa3aTesb - 3TO aJipaBUTHBIN CIIMCOK OCHOBHBIX

HAyYHBIX MOHSTHH (TEPMUHOB), COAEPHKAHUE KOTOPHIX PACKPBITO B KHUTE, PSIIOM C
TEPMUHOM CTOSIT YKciia, 0003HAYAIOIIMe HOMEpa CTPAHUIL, HA KOTOPBIX M3JI0KEH MaTepual,
OTHOCSILMICS K JAHHOMY IOHATHIO.
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10.ITepeyens nHGPOPMAIUOHHBIX TEXHOJIOT Ui, MCTI0JIb3yEMbIX MIPH
OCYIIeCTBJIEHMH 00Pa30BaTeJIbLHOIO Mpolecca Mo JUCHUILUIUHE, BKJII0YAs NepevYeHb

He00X0IMMOro nporpaMmmMHoOro o0ecrneueHus " I/IH(l)OpMalll/IOHHbIX CIIPpAaBOYHBIX
CHUCTEM

11.1 KoMIIeKT TUIIeH3MOHHOTO TPOTPaMMHOT0 00€CTICUCHUS:

1 Windows, Microsoft Office;

2 antuBupyc ESET Endpoint Security.

11.2 CoBpemenHbie mpodecCHOHANIbHBIE Oa3bl
CIIPaBOYHBIE CUCTEMBI:

1 WudopmanmonHo-npaBosas cucrema «I'apanr»;

2 UudopmannonHo-mpasosas cucreMa «Koncynbrant [Lmocy.

11.3 CeptudunmpoBanHsie MporpaMMHBIE M ammapaTHbIE CPEACTBA  3aIUTHI

nH(pOpMAITUU: HE PETyCMOTPEHBI.

JaHHBIX H I/IH(i)OpMaHI/IOHHLIC

11.0nmncanne MaTepruajbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM ISt
OCyIleCTBJIEHHSI 00pa30BaTEJILHOI0 MpoLecca Mo AUCIUIIHHE

AyauTopHuM I IPOBEICHUS 3aHATUN.
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