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1. O01HMe noJ10KeHus

Pabouas mporpamma aucuuiuinHbl «JIMHEWHBIH TpeoOpa3oBaHUS M KBaJIpaTU4HbIC (HOPMBD»
COCTaBJI€HA B  COOTBETCTBUM ¢  TpeOOBaHMAMH  (DeAepaqbHOrO  IOCYAApPCTBEHHOTO
00pa3oBaTEeNbHOIO CTaHAAPTA, YTBEPKIECHHOTO MPUKa30M MHUHUCTEPCTBa 00pa30BaHUs U HAYKU
Poccuiickoit ®eneparmm: Ne 809 ot 23.08.2017, w® OCHOBHOW mpodeccHOHATHLHON
o0pa3oBaTeNbHOW  NPOTPaMMbl  TMOATOTOBKH «TEeXHOJOTHS ~ MPOrpaMMHUPOBAHUSA»  T10
HaIpPaBJICHUIO 02.03.03 «MaremaTuueckoe obecrieyeHne U aJIMUHUCTPUPOBAHUE
MH(POPMALIMOHHBIX CHCTEM.

[TpakTudeckas MOArOTOBKA peaM3yeTcsi Ha OCHOBE MPO(PECCHOHANBHBIX CTAaHAAPTOB:

- 06.001 ITporpammuct (yTB. mpuKa3oM MuHHCTEpCTBA Tpyda U colMalibHON 3auuThl PO ot 18
HOos10pst 2013 1. N 679H) 3.4. OOGoOmennast TpyaoBas ¢pynkmus: D. Pazpaborka TpeboBanuii u
POCKTHPOBAHUE IPOrPaMMHOTO o0ecreyeHusl.
- 06.022 CucrtemHblii aHaIUTUK (3aperucTpupoBaHo B MuHucTtepcTBe roctuiuu Poccuiickoi
Oeneparn 24 wHosiOpst 2014 roma, peructpammonsnbiii N 34882) OOoOmieHHass TpyaoBas
¢ynkums: C. KonuentyanbHoe, (YHKIMOHATBHOE M JIOTHUYECKOE MPOCKTUPOBAHUE CHCTEM
CPEAHEro M KPYIMHOT0 MacITadba u CI0KHOCTH.



3anayn Lenbro u3yyeHUs: TUCHUILUIUHEI SBISETCS OCBOEHUE HEOOXOIMMOTo MaTreMa-

AUCTIUITITHHEL TUYECKOTro amrmapaTa, ¢ MOMOIIbI0 KOTOPOTO pa3paldaThIBAlOTCS U HUCCIENy-
I0TCSA TEOPETUUYECKUE U IKCIIEPUMEHTaIbHbIE MOJENIN 00BbEKTOB Mpodeccuo-
HaJIbHOMU JESITETbHOCTH.

OcHoBHBIE JIuHelHbIe MPOCTPAHCTBA U UX TPEe0Opa3OBaHUsI.

pasienst / TeMbl | Byyuaeiinblie 1 KBaJIpaTUYHBIE (DOPMBI.

JUCITUTLIAHBI

2 IlepeyeHb MUIAHMPYEMBIX Pe3y/JIbTATOB 00y4YeHHSs MO AUCHHUILINHE (MOIYJII0),
COOTHECEHHBIX C HHAMKATOPAMH JOCTHKEHHS] KOMIIeTeHIUH

[Tpouecc u3yueHuss aucUUILIMHBI «JIuHEeitHBIE IpeoOpazoBaHusl U KBaJgpaTU4HbEe (Op-
MBbI» HampasjeH Ha GpopMUpoBaHUE cieayroumx komnereHud B coorserctun ¢ ®I'OC BO u
OCHOBHOM 00pa3oBaTeIbHOM nmporpaMmoin (Tabnuma 1):

Tabauna 1 — KoMnereHIMM 1 MHAMKATOPBI UX TOCTHKEHUS
Kon u HanMeHoBaHMe WNHaukaTophl 1OCTUXKEHUS [Inanupyemsle pe3ybTaTsl
KOMIIETCHIIUHU 00y4YeHHs 10 JUCLIUIUINHE

Ob6menpodeccnoHanbHbIe

OIIK-1 Cnocoben | OIIK-1.1. 3HaTb  TEOpPUI0  JIMHEHHBIX
NIPUMEHSATH (I)YHHa_ O6HaﬂaeT 0a30BBEIMH 3HaHUAMHU, HpeoGpagoBaHHﬁ u
MeHTanbHble 3Hapms, | NOTYHCHHBIMH B obmactu KBaJpaTHUHBIX (OpM, comep-
MaTeMaTHYeCKuX U (vm) .
NoJydeHHble B 001a- KaHUE TeOpeM M CIEICTBUH u3
€CTECTBEHHBIX HayK.
CTH MAaTeMaTHYECKHX | (O[TK-].2 HUX, WCIOJB3yeMBIX sl 000C-
u (WIM) €eCTeCTBEH- | Vmeer WCIOONB30BATH WX B | HOBaHHS BHIOMPAEMbIX METOJIOB.
HBIX HAyK, ¥ UCTOJNb- | MPO(eCcCHOHATBHOM YMeTb WCIONBb30BaTh METOJIBI
30BaTh UX B Mpodec- | ACATCIHHOCTH. TEOPUH JIMHENHBIX
CHOHAJIbHOU nesi- OINK-1.3. npeoOpa3oBaHui u
NMeer HaBBIKK BBIOOpA METO/IOB
TEJIbHOCTH. KBaJIpaTHUHBIX (HOpM ISl aHa-
peneHus 3aja4 .
HpOdecCHOHATBHOI nu3a 33734 NpodeccuoHanbHOM
NEeATEILHOCTH Ha ocHOBe | ACATCIBHOCTH.
TEOPETUUECKUX 3HAHUN Brnanerr HaBbIKaMu TpUMEHe-
HUS METOJIOB JMHEWHBIX
npeoOpa3oBaHUA u

KBaJIpaTHUHBIX GopM ais pe-
meHus: 3a71a4 npodeccruoHab-
HOHU JeATECIbHOCTH.

3 MecTo (ucuMIMHbI (MO1YJIs1) B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMbl

Huctunnnna «JIuHelHble mpeoOpa3oBaHus U KBaJpaTH4HbIE (popmbl» H3ydaerca Ha 1
Kypce BO 2 ceMecTpe.

JucuumninHa BXoIuT B cocTaB Onoka 1 «/lucuumimuubel (MOIyNIH)» M OTHOCUTCS K
00s13aTeIbHON YacTH.

J171s OCBOGHHUSI TUCIUTUIMHBI HEOOXOAUMBI 3HAHUS, YMEHUS, HaBBIKH, C(POPMUPOBAHHBIE B
MPOLIECCEe U3YUCHUS TUCIUIUTHH: «MaTeMaTHudecKuil aHanm3y, «JIuHneliHas anredpa U aHaTUTH-
yecKasi FeOMETPUS.



3HaHUs, yMEHUS U HaBBIKH, COPMUPOBAHHBIE NPH W3YUYEHUH JUCUUIUIMHBI «JInHElHbIe
peoOpa3oBaHus U KBaJpaTHUHbIe POPMBI», OyAyT BOCTPEOOBaHBI IPU U3yUYEHUH TOCIIEAYIOLINX
mcuuIuine: «MaTtematudeckuil aHanmusy, «JluckperHas maremaTtuka», «JIuHeiHas anrebpa u
aHaJIUTUYECKass reomeTpus», «Pusnka», «MaremaTHueckasl JIOTUKA U TEOpHUsl aJITOPUTMOBY,
«Teopust pyHKIMU KOMIIJIEKCHOTO IIEpEMEHHOr0», « TeopHst BeposITHOCTEH M MaTeMaThye-cKas
cratucTukay, «nddepennmansasie ypaBHeHUs», «O0mas anredpay, «Moenn KI1acCu-4ecKon
MeXaHuKn», «Yucnennsle mMetoas», «luddepenunansias reomerpus», «DyHKIM-OHATIbHBIHN
aHaJIN3».

JucuumuinHa «JIuHeiHble mpeoOpa3oBaHus U KBaJpaTUUHbIe (JOPMBD» YACTUYHO PEATU3YETCS B
dbopMe TMpaKTHYECKOW TOATOTOBKU. IIpakTHueckass TOATOTOBKA OPraHU3YeTCs IyTeM
IIPOBEJICHUS NIPAKTUYECKUX 3aHATUH .

Juctmmuinaa  «JIuHeiHple TpeoOpa3oBaHUs W KBAJApPAaTUYHBIE (OPMBI» B paMKax
BOCIIUTATEeNbHOH paboThl HampaBieHa Ha (OpMUpOBaHME Yy OOYYaIOLIMXCS  YMEHHS
apryMeHTHPOBaTh, CAMOCTOATEIbHO MBIC-JIUTh, Pa3BUBAET TBOPUYECTBO, MPO(ECCUOHATIbHBIE
YMEHUSL.

4 O0beM IMCUUILTHHBI (MOIYJISI) B 3a4€THBIX eIUHUIIAX ¢ YKA3aHUEM KOJIHYeCcTBa
aKaJeMHYeCKHX YaCOB, BbI/IeJIEHHbIX HA KOHTAKTHYI0 padoTy 00y4arommuxcs ¢
npenojaasaresieM (Mo BUAAM y4eOHbIX 3aHATHI) M HA CAMOCTOSITEJILHYIO PadoTy
00y4yarIuXxcs

O6m1ast Tpy10eMKOCTh (00beM) TUCHUILTUHBI cocTaBiisieT 4 3.e., 144 akaz.uac.
Pacnpenencenue o0beMa JUCIUILTAHBI (MOJTYJIS) T10 BUJIAM YY€OHBIX 3aHSATHI MPEICTaB-

JIEHO B Tabimie 2.

Tabmuna 2 — O6beM TUCHUILTUHBI (MOJTIYJIs) TTO BHJIAaM YUEOHBIX 3aHSATHIM

Bcero akane-

O0beM JUCHHUILIHHDBI MHYECKHUX Ya-
cOB
OO61mas TpyA0eMKOCTh AUCHHUTUTHHBI 144

KonTakTHas ayniuTopHasi padoTa 00y4alIuXxcs ¢ npenoaaBaTesemM (1o

- 64
BH/JaM Y4eOHBIX 3aHATHII), BCEr0o

B ToM uncie:

3aHATHA JIEKIMOHHOI0 THIIA (JIEKLUU U UHbIE YUeOHbIE 3aHITHS, IIPeNy-
CMaTpHBaroIlue NPEUMYILIECTBEHHYIO Nepeauy ydeOHOH HHPOpMaLny T1e- 32
JarOrMYeCKUMHU paOOTHUKAMM)

3aHATHA CEMHUHAPCKOIO TUIA (CEMUHAPBI, TPAKTUUYECKHUE 3aHSITHSI, TPAK-
TUKYMBI, 1a00opaTOpHbIe pabOoThl, KOJJIOKBHYMBI M MHbIE aHAJIOTUYHBIE 3a- 32
HSATHUS)

CamocrosiTeibHAas padoTa 00y4alOIIMXCH M KOHTAKTHAsA padoTa, BKIIO-
Yarolas rpynioBble KOHCYJIbTAIUH, HUHINBUAYAIHHYIO paboTy 00y4ato-
HIMXCS ¢ IpenoaBaTessiMU (B TOM YUCIIe MHIUBUYaJIbHbIE KOHCYJIbTALIUN);

o . . 44
B3aMMOJIEICTBHE B 3JIEKTPOHHOM NH(OPMALIMOHHO-00pa30BaTeNbHOM cpesie
By3a
[IpomexxyTounast arTecTamusi 00yqJaronmxcst — JK3aMeH 36




5 Copepxanue JMCOMIIMHBI (MOAYJIsA), CTPYKTYPHPOBAHHOE 10 TeMaM

(pasaenaM)c ykazaHHeM OTBECHHOI'0 HA HUX KOJIMYECTBA aKaJeMH4YeCKHX
4acoB U BH/JI0B y4eOHOM padoThI

Tabmuna 3 — CTpykTypa v coiep>KaHue JUCIUILTUHBI (MOTYJIs)

Bunpl yaeOHOI pabOThI, BKIIFOYAst CAMOCTOSITEIb-
HYIO pab0Ty 00y4YarIMMXCs U TPYIOEMKOCTD (B

Jacax)
HaumenoBanue pa3nennos, TeM U colepKa- KonTtakTHas paboTa npemnoaaBarens ¢ CPC
HUE MaTepuana 00y4aromuMucs
Jlexumu | Cemunapckue | JlaboparopHbie
(mpakTuueckue 3aHATUA
3aHATHUSA)
Tema 1. Jluneitnsie npoctpaHcTBa. baszuc
JUHEHHOro MpOCTpaHCTBA. 3amMeHa Oa3uca. 4 4 ] 5
u noanpocrpaHcTBa. Cymma U nepecedeHue
HOJNPOCTPAHCTB.
Tema 2. JluHeiliHble TOANPOCTPAHCTBA.
CymMma u mepeceuyeHHue MOANPOCTPAHCTB. 4 4% - 5)
[Ipsimoe morosiHeHrne NOIPOCTPAHCTBA.
Tema 3. EBxkinaoBblI npocTpaHcTBa. MeTon 4 4 i 5
oproroHanuzanuu. Marpuna ['pama.
Tema 4. Jlunelinbie otoOpaxkeHus (omepa-
TOphI). PaHr u siipo nuHEWHOTO OTOOpaXe- 4 4 - 6
HUS.
Tema 5. JIuneitHpie mpeoOpa3oBaHUs IMPO-
ctpaHcTB. COOCTBEHHBIE YHCIIa U COOCTBEH- 4 4 - 6
HbI€ BEKTOPBI JINHEHHOT O MpeoOpa3oBaHMsL.
Tema 6. bununeitnsie gopmbl. KBagparuu-
Hble (popmbl. MaTpuiia kBagpaTHuHON (op- 4 4% ) 6
Mbl. [lpuBeneHue kBaapaTHUHBIX (OpM K
KaHOHUYECKOMY BH1y METOAOM fK00u.
Tema 7. Tlpusenenue kBaapaTHUHBIX GOPM K KaHO-
HUYECKOMY BUAY MeTOJO0M Jlarpanka u ¢ IOMOIIbIO 4 4 - 5
OpPTOroOHAJIBHOT'O npeo6pa3013aHI/m.
Tema 8. Knaccudukamus KBagpaTUYHBIX
dopMm. Kpurepuit Cunbpectpa. 3aKkoH HHEp- 4 4 - 5)
LIUU KBaJPAaTUYHBIX QOPM.
HNTOI'O no aucumninge 32 32 - 44

*B (hopme MpaKkTUUECKON MOJITOTOBKU

6 BHeayauTopHasi caMOCTOSITEIbHAsI PA60TAa 00yYAKIIUXCH MO TUCHUTLINHE

(Moxaysi0)

[Ipn nmnaHUpOBAHHHM CaAMOCTOSTENHLHON PabOTHI CTYIEHTY PEKOMEHIYeTCs PYKOBOJ-
CTBOBAThCS CJICNYIOIMIUM PACTIPEICICHHEM YacOB Ha CaMOCTOATENIbHYIO padoTy (Tabmuna 4):

3




Tabnuna 4 — PekoMenayeMoe pacrpesielieHne 4acoB Ha CaMOCTOSITENIbHYIO padoTy

KoMIOHEHTBI CaMOCTOATENbHON PadoThI KoanuecTBo yacoB
V3ydeHne TeOpeTHUECKUX Pa3JIeioB AUCIUTLIHBI 10
[TonroroBKa K 3aHATHAM CEMHUHAPCKOTO THITA 10
IToaroroska u ohopmienue Konrponbnas pabora, PI'P 24
44

7 OueHoYHBbIE CPEACTBA /sl MPOBEIEHUS TEKYIIero KOHTPOJIS U
MPOMEKYTOYHOM aTTeCTAMU 00YYAOIIMXCS 1O JUCHUILINHE (MOYJII0)

@OHJI OLEHOYHBIX CPEACTB ISl IPOBEIEHUS TEKYILEr0 KOHTPOJS YCIEBAEMOCTH U
IIPOMEKYTOUYHOH aTTecTauuu npeacrasieH B [Ipunoxenun 1.

ITonHBIA KOMIUIEKT KOHTPOJbHBIX 3aJlaHUM MJIM MHBIX MaTE€pPHUAJIOB, HEOOXOJUMBIX IS
OLICHMBAHUSA PE3yJIbTaTOB OOydYeHHUs IO AMCHUIUIMHE (MOAYINIO), XpaHUTCS Ha Kadenpe-
pa3pa0oTuuke B OyMa)XXHOM U 3JIEKTPOHHOM BHJIE.

8 VYueOHO-MeTOMUYecKOe U MHPOPMAITHOHHOE 00ecTiedeHne JUCITHIIIMHBI
(Moay.Jis)

8.1 OcHoBHasi uTEpaTypa
1. bepe3una, H. A. Maremaruka [ DnekTpoHHBI pecypc] : yuebnoe nocodue / H.A. bepesuna,
E.JI. Makcuna. - M.: ULl PUOP: HUL Uudpa-M, 2013. - 175 c. // ZNANIUM.COM : smek-
TPOHHO-OMOIHOTEUHas cucTeMa. — Pexxum moctyma: http://www.znanium.com/catalog.php,
OrpaHMYEHHBIN. — 3arj. ¢ FKpaHa.
2. bexnemumes, [I.B. Kypc ananutudeckoii reoMeTpHH U TMHEWHOM anreOpsl : y4eOHUK JIJ1s BY-
30B / 1. B. bexiemures. - 10-e u3z., ucnp. - M.: @uzmatiur, 2004; 2003; 2002. - 304c.
3. Byrpos, f.C. DnemMeHThI TuHEHHON anreOpbl U AaHATUTUYECKOM TEOMETPHH : YUSOHUK AJIs
uHX.-TexH.crel.By30B / S1. C. byrpos, C. M. Hukonbsckuii. - 2-e u3n., nepepa0. u jor. - M. :
Hayxka, 1988; 1984. - 192c.

8.2 [lomoJHHMTEJbHAA JIUTEPATypa
1. Bponmrreitn, 1.H. CipaBo4HUMK 110 MaTeMaTUKe sl HHXEHEPOB M yJaluXcs By30B: YueOHOe
noco6ue 1ist By30B / M.H. bponmreiin, K.A. Cemennses. - CI16.: Jlans, 2010. - 608 c.
2. anxo, [1.E. Beiciias MmaTemMaTuka B yNpaKHEHUSX M 3a/ladax : yueOHOe ocoOue JJisi BY30B.
Y.1 /II. E. danko, A. I'. Tlonos, T. 5. KoxxeBHukoBa. - 3-e u3., nepepad., gom. - M.: Beicmias
mkona, 1997; 1986; 1980. - 320c.; M.: OHUKC 21 Bekx: Mup u O6pazoBanue, 2006; 2003. -
304¢ 546 k3.
3. Knerenuk, /[.B. COopHHK 3a/1a4 110 aHATUTHIECKON T€OMETPHH : yueOHOE mocodne sl BTY-
30B / JI. B. Knerenuk; nox pea. H.B.Edpumosa. - 17-e uzn., crep. - CII6.: [Ipodeccus, 2004. -
199c.
4. Kysuenos, JI.A. COOpHUK 3alaHuli 1O BBICIIEH MaTeMaTHKe (TUIOBBIE pacuéThl): yuyeOHOE
nocooue / JI. A. Ky3nenos. - 3-e u3., ucnp. - CII6.: Jlanb, 2005. - 240c. - (Y4ueOHUKH )i BY-
30B. CnienmanbHas ITuTepaTypa).u3 - 19k3 ab - 1983k3.

8.3 MeToauueckue yKa3aHusi sl CTYJI€HTOB 110 0CBOEHHIO I CHHUIIIMHBI
1. Jlorunos, B.H. Jluneitnpie nmpeoOpazoBaHusi ¥ KBagpaTH4Hbe (GOpMBI: YdeOHOE mocodue /
B.H. Jlorunos, 3.B. Illupokosa // http://www.initkms.ru/library/main



http://www.initkms.ru/library/main

8.4 CoBpemennblie npodeccuoHaTbHbIE 023bI JAHHBIX H HH(OPMALIMOHHbIE
CIPAaBOYHbIE CHCTEMbI, HCIOJIb3yeMble IIPH OCYIECTBJIECHUH 00Pa30BaTeJILHOI0
npounecca mo IMCUHUIIJINHE

B mpomecce n3ydeHHs AUCIUIUINHEI HCIIONB3YI0TCs ciaenyromue JbC:

OnexrponHo-6ubmmoTteynas cucremMa ZNANIUM.COM.

Horosop Ne 4997 a6¢ K3 21 1 2727000769 270301001 0010 004 6311 244 ot 13 ampesns 2021 .
OnexrponHo-6ubmmoreunas cucrema [PRbooks.

JInnensunonnstit noroop Ne EIT 44/4 na npenocraBieHne T0CTyMa K 2IEKTPOHHO-0nbOaroTegHoi cucreme [PRbooks
HK3 21 12727000769 270301001 0010 003 6311 244 ot 05 despans 2021 r.

Ob6pa3oBarensHas matdopma FOpaidT.

Horosop Ne EI144/2 Ha oka3aHHe yCIIyT IO IPEAOCTABICHHUIO JOCTyIA K 00pa3oBaTenbHOi miat-gopme MK3 21 1

2727000769 270301001 0010001 6311 244 ot 02 despamns 2021 r.
8.5 IlepedeHb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH

«HTepHET», HEOOXOAMMBIX /IJISl 0CBOCHUS TUCHMILIUHBI (MOIYJIs1)
1. Mathcad Application Server (MAS): Onnaiin pacuerst B Mathcad // http://mas.exponenta.ru

8.6 JlumeH3HOHHOE M CBOOOIHO paclpocTpaHsieMoe MPOorpaMMHoe odecrieueHue,
HCII0JIb3yeMoe NPH OCyllecTBIeHUN 00pa30BaTeIbHOIO Npouecca

Mo AUCIHUILINHE

Tabnuna 5 — [lepeuenb UCNOIB3yeMOro MPOrPaAMMHOT0 00eCTIeYeHUS

Haumenosanue [10 PexkBH3HTHI / yCIOBUS UCTIONB30BAHUS
MicrosoftimaginePremium Jlnuensnonsslit jorosop A2223 Ne008/65 ot 11.01.2019
OpenOffice CBoOo1HAs TUIIEH3HS], YCIIOBUS UCTIOIB30BaHUS TI0 CChIJIKE:

https://www.openoffice.org/license.html

9 Oprasau3anoHHO-NeJaroru4ecKue ycjaIo0BUsl

Opranun3zanust 00pa30BaTeIbHOrO MpoLecca PErIIaMeHTHPYETCsl y9eOHBIM TUIAHOM H pac-
nucaHueM yueOHbIX 3aHsTuil. SI3bIk 00yueHHs (mperongaBaHuss) — pycckuil. [l Bcex BUIOB
AYJAUTOPHBIX 3aHATHH aKaIIeMI/I‘-ICCKI/Iﬁ qJacC yCTaHaBJIMBACTCA MMPOAOJIKUTCIIBHOCTBIO 45 MHUHYT.

[Tpu ¢dopmupoBaHHM CBOEH WHIWBHIyaIbHOW 00pa3oBaTENbHOW TPACKTOPUHU O0ydYaro-
HII/II\/JICﬂ HMECT MpPaBO Ha NEpe3avyeT COOTBCTCTBYIOIUX AUCHUIIINH U HpO(l)eCCI/IOHaJ'[BHI)IX Monay-
JIei, OCBOEHHBIX B IpoIiecce MPEeeCTBYIOUIEro o0yueH s, KOTOPbI 0CBOOOXK1aeT 00yyJarone-
Irocsa OT H€O6XOHI/IMOCTI/I X ITOBTOPHOI'O OCBOCHUS.

9.1 O0pa3oBaTebHbIC TEXHOJIOTHH

VY4eOHblIif npoliecc MpH MpenoiaBaHuy Kypca OCHOBBIBAETCSl Ha MCIOJIb30BaHUM TPaau-
[IMOHHBIX, NTHHOBALIMOHHBIX U HH(OPMAIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJOTHH. TpaauinoH-
HbIC O6pa30BaTCJIBHBI€ TEXHOJIOTHHU MPCACTABJICHBI JICKIUAMHU U CEMHUHAPCKUMU (HpaKTI/I‘-IGCKI/I-
MH) 3aHATHSAMH. IHHOBaIIMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHH UCIIONB3YIOTCA B BUJE IIUPO-
KOTO IPUMEHEHUSI aKTUBHBIX U MHTEPAKTUBHBIX (OpM IpoBeaeHus 3aHaTuil. MHpopmanmoHHbie
o0Opa3oBaTenbHble TEXHOJOTHUU PEATH3YIOTCS MYTEM aKTUBU3AIMHU CaMOCTOSITENIBHONH DPabOThHI
CTYJICHTOB B MH(OPMAIIMOHHON 00pa30BaTebHOM Cpeie.

9.2 3aHATUA JEeKIIUOHHOI0 THIIA

JIeKIMOHHBIN Kypc MpeJIoyiaraeT CUCTEMaTU3NPOBAHHOE H3JI0KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOTO IJIaHa.

Ha niepBoii nekumu ekTop 00s13aH NpeaynpeauTh CTYAEHTOB, IPUMEHUTENBHO K KAaKOMY
6a30BoMy y4eOHUKY (yuyeOHUKaM, yueOHBIM TOCOOMSIM) OyIeT MPOYUTaH Kypc.

JIeKMOHHBIN KypC JTOJDKEH JaBaTh HaWOOIBIIMK 00beM mH(pOpMauu u o0ecreunBaTh
6osee rirybokoe NOHUMaHHE Y4eOHBIX BOIPOCOB MPHU 3HAYMTEIHHO MEHBILEH 3aTpaTre BPEMEHH,
YyeM 3T0 TpedyeTcsi OOJIBIIMHCTBY CTY/IEHTOB Ha CAMOCTOSITENIbHOE U3yUeHUE MaTepHaa.
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9.3 3aHsATHS CEMMHAPCKOIO THIIA

CemMuHapCKue 3aHATHS MPEICTABISIOT COOON JECTaTH3AIHIO JIEKIHOHHOTO TEOPETUIECKO-
ro MaTepuasa, MPOBOATCS B IEIAX 3aKPEIUICHUS Kypca U OXBATHIBAIOT BCE OCHOBHEIE Pa3/IeIbI.

OcHoBHOW (hOpMOY TIPOBEJICHHUSI CEMHHAPOB SBJISICTCSL 00CYXKIeHHEe HanboIiee mpooieM-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a TakXke pa3dop MPUMEPOB M CUTyallud B
ayJUTOPHBIX YCIOBHSX. B 00s3aHHOCTH TpenojaBareisi BXOIAT: OKa3aHHE METOAWYECKOH Io-
MOIIA U KOHCYJIbTUPOBAHUEC CTYACHTOB 110 COOTBCTCTBYIOIUM TCMaM KypcCa.

AKTHUBHOCTh Ha CEMHHAPCKHX 3aHATHIX OIEHUBACTCS 10 CICIYIOIIUM KPUTEPHUSIM:

* OTBETHI Ha BOIIPOCHI, MIPEIIaraeMbIe MPETOIaBaATEIICM;

© y4acTue B TUCKYCCHUSX;

* BBIIIOJIHCHUC ITPOCKTHBIX U MHBIX 3a[[aHHﬁ;

* ACCHCTHUPOBAHME TPEIIOABATEIIO B POBEICHUN 3aHSATHIA.

OTBet f0oJKeH OBITh apryMEHTHPOBAHHBIM, PAa3BEPHYTHIM, HE OJTHOCIIOKHBIM, COJIEPKATh
CCBUIKHM Ha HCTOYHUKH.

I[OK.TIaI[BI N OIIIOHHUPOBAHUC AOKJIAAOB IMPOBEPAIOT CTCIICHL BJIAJACHUA TCOPCTUUCCKHUM
MaTepHaioM, a TAaKXKe KOPPEKTHOCTh U CTPOTOCTh PACCYKICHHIH.

OHGHI/IBaHI/Ie 3aI[aHI/II71, BBITIOJIHCHHBIX Ha CCMHUHAPCKOM 3aHATHH, BXOAUT B HAKOIIJICH-
HYIO OILICHKY.

9.4 CamocTosiTe/ibHAsA padoTa 00yyalouUXcs Mo JUCHUNINHE (MOAYII0)

CamocTtosaTenbHas paboTa CTYJEHTOB — 3TO MPOILECC aKTUBHOTO, IIEJIEHAIIPABICHHOTO
nproOpeTeHNs CTYIEHTOM HOBBIX 3HAaHHUH, YMEHU 0€3 HEMOCPEICTBEHHOTO Y4aCTHs Mpernoa-
BaTelsl, XapaKTEpU3YIOIIUNACA MPEAMETHON HampaBlIEHHOCTHIO, 3(P(GEKTUBHBIM KOHTPOJIEM U
OLIEHKOH pe3ybTaTOB AESATEILHOCTH 00yUJarOmIerocs.

[{enu caMOCTOSTENBHOM pabOTHI:

* CUCTEMaTH3alys U 3aKPEIICHUE MOJIyYEHHBIX TEOPETUYECKUX 3HAHUHN U MPAKTUYECKUX
YMEHUH CTYJIEHTOB;

- yriryOJeHne U paciiipeHue TEOPETUIECKUX 3HAHUH;

- (hopMHpoOBaHHE YMEHUHN HCIOJIB30BaTh HOPMATUBHYIO U CIPABOYHYIO JOKYMEHTAIIHIO,
CHEIHAJIbHYIO JINTEPATYPY;

* Pa3BUTHE MMO3HABATENbHBIX CIIOCOOHOCTEH, aKTUBHOCTH CTYJIEHTOB, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTH;

- (hOpMHUPOBAHHUE CAMOCTOSTEILHOCTH MBILIUIEHUS, TBOPUECKOM MHUIIMATHBBI, CIOCOOHO-
CTeH K CaMOpPa3BUTHUIO, CAMOCOBEPIIEHCTBOBAHUIO M CaMOpeaIn3aliy;

* pa3BUTHUE UCCIEAO0BATEIBCKUX YMEHUI U aKaIEMUYECKUX HABBIKOB.

CamocTtosTenbHast paboTa MOXKET OCYLIECTBISATHCS MHIAUBUIYaIbHO WM IpyHIaMH CTY-
JICHTOB B 3aBUCHUMOCTH OT L1€JIH, 00beMa, YPOBHS CIIOKHOCTH, KOHKPETHOW TEMaTHKU.

TexHonorust opraHu3ay CaMOCTOSTENIbHON paboThl CTYAEHTOB BKJIIOYAET MCIOIb30Ba-
HUe HH(POPMAIIMOHHBIX U MaTEePUATbHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynpTaToB BHEAyIUTOPHON CaMOCTOATEIbHOW PAaOOTHI CTYAEHTOB MOXKET
IPOXO/UTh B MUCbMEHHOM, YCTHON MIJIM CMELIaHHOM (opme.

CTyneHThl JOJKHBI MOAXOIUTh K CaMOCTOSITENIbHOM padoTe Kak K HauBaKHEUIIEMY
CPEICTBY 3aKpeIIeHUs U Pa3BUTUS TEOPETUUYECKUX 3HAHMMU, BHIpaOOTKE €AMHCTBA B3IVIAZOB HA
OTJIebHBIE BOIIPOCHI Kypca, IPUOOPETEHUsI ONPEEICHHBIX HABBIKOB U MCIOIb30BaHUs Mpodec-
CHOHAJILHOM TUTEPaTYPHI.

9.5 MeTroanuecKkue yKa3aHus JJIs 00y4alOMIMXCsl 110 OCBOEHUIO TN CIUTITHHBI

[Tpy M3y4eHHHM NUCHUIUIMHBI OOYYArOMIMMCS I1€7I€CO00pPa3HO BBIMONHSITH CICAYIOIIHE
PEKOMEHIAINH
1. U3y4eHnue yueOHON AUCIUILTUHBI JOHKHO BECTHCHh CUCTEMATHUECKH.



2. Ilocne u3yyeHus Kakoro-aubo paszzaerna mo y4yeOHUKY WIIM KOHCIIEKTHBIM MaTepuanaM
PEKOMEHIYeTCs 0 TMTaMSITH BOCIPOU3BECTH OCHOBHBIC TEPMHHBI, OTIPECIICHNS, TOHATHS pa3jie-
na.

3. Oco0oe BHUMaHHE CIIEAYET yJACIUTH BHIITOJHEHUIO OTYETOB 110 MPAKTUYECKUM 3aHATHU-
SIM ¥ UHJJMBH Iy TbHBIM KOMIUIEKCHBIM 33JJaHUSM Ha CAMOCTOSATEIBbHYIO paboTy.

4. Best TemaTuka BOIPOCOB, U3y4aeMBIX CaMOCTOSITENBHO, 33/1a€TCsl HA JIGKIUAX MpPEero-
naBaresneM. VM ke 1aloTcsi HCTOYHHKH (B MEPBYIO O4Yepe/ib BHOBb M3aHHBIC B MEPUOANYECKON
HayYHOH JIUTEpaType)ais 6ojee NeTaaIbHOr0 MOHUMAHUS BOIIPOCOB, 03BYUEHHBIX Ha JICKIHH.

IIpu camocTosTenbHOM IpopaboTKe Kypca 00ydaromuecs JOJIKHBIL:

* IPOCMaTPHUBATh OCHOBHBIE OIPEeNICHUS U (DAKTHI;

* IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM Ha JIGKIMOHHOM 3aHATUU MaTepual U JOMOJHHUTH
€ro ¢ y4eTOM PEeKOMEHIOBAaHHOH 110 JAHHOW TeMe JIUTEPaTyphI;

* U3YYUTHh PEKOMEHIOBAaHHYIO JIUTEPATYPY, COCTABIATH T€3UChI, aHHOTALIUU M KOHCIIEKTHI
HanOoJee BaKHBIX MOMEHTOB;

* CAMOCTOSTENILHO BBIMOJIHATH 33/1aHNUs, AHAIOTUYHbIE MTPe/IaraéMbIM Ha 3aHATHAX;

* MICTIONIb30BATh VISl CAMOIIPOBEPKU MaTepHaibl (POH/IA OIICHOYHBIX CPE/ICTB.

1. Metoanueckue ykazaHusi Ipu padore HaJ KOHCIEKTOM JIEKIIUH

B xoz1e neKuMOHHBIX 3aHATUH HEO0OXOIUMO BECTH KOHCIIEKTUPOBAHHE y4e€OHOI0 Marepua-
na. OOpaiath BHUMaHUE Ha KaTeropuu, GOpMyJIupOBKH, PACKPBIBAIOIIUE COJIEPKAHUE TE€X WIH
WHBIX SBJICHUM WU IPOLECCOB, HAYYHBIE BBIBOJbI U IPAKTUYECKUE PEKOMEHIAIUH, TOJI0KHUTEIb-
HBII ONBIT B OPaTOPCKOM HCKyccTBe. JKenarenbHO OCTaBUTh B pabounx KOHCIIEKTax I0Jis, Ha
KOTOPBIX JI€JIaTh ITOMETKH M3 PEKOMEHJOBAHHOW JIMTEPaTyphl, JOMOJHSIOIIKME MaTepuan Ipo-
CJIyIIAHHOM JIEKLIMH, a TaKXKe MMOJAYEPKUBAIOLINE O0COOYI0 BaXXHOCTbh TE€X WJIM MHBIX TEOpeTHYe-
CKUX MOJIOXKEeHUH. 3a1aBaTh MPENnojaBaTel0 YTOUHSIOIIME BOIIPOCH] C 1IEJIbI0 YSICHEHUS TeOope-
TUYECKHUX TOJIOKEHUH, Pa3pELICHUs] CIIOPHBIX CUTYyalLUH.

2. Metoauyeckue yKa3aHus 110 CaMOCTOSITeIbHON padore HaJ U3yYaeMbIM MaTepHa-
JIOM M IIPH NOATOTOBKE K NPAKTHYECCKUM 3aHATHAM

HauunaTe Hano ¢ M3ydeHHs PEeKOMEHJIOBAaHHOU TuTepatypbl. Heo0XoauMo MOMHHTE, YTO
Ha JIEKIIMM OOBIYHO paccMaTpHUBAETCsl HE BECh MaTepuall, a TOJIbKO ero dacTtb. OcranbHas ero
4acTh BOCIIOJIHSIETCS B IIPOLIECCE CaMOCTOSITENIbHOM paboThl. B cBsi3u ¢ 3TuM padoTa ¢ peKOMEH-
JIOBaHHOW JUTeparypoil oOs3aTenbHa. Oco0oe BHUMaHUE MPU 3TOM HEO0O0XOAUMO OOpaTHTh Ha
COJIEp’)KaHUE OCHOBHBIX IOJIOKEHUH U BBIBOJOB, OOBSCHEHUE SIBICHUN M (PAKTOB, yICHEHUE
MIPAKTUYECKOr0 MPUIIOKEHHUS PACCMATPUBAEMBIX TEOPETHUYECKUX BOIPOCOB. B mpouecce sTon
paboTel HEOOXOAMMO CTPEMHUTHCS MOHATh U 3alIOMHUTH OCHOBHBIE IOJIOKEHUSI paccMaTpHBae-
MOT0 MaTepuaia, MIpUMepHl, MOSCHSIIOIIUE €ro, a TaKKe pa3o0paTbesi B WILTIOCTPATUBHOM MaTe-
puaie.

3. MeToauyecKkue yKa3aHus M0 BHINOJHEHNIO KOHTPOJbLHOI padoTsl, PI'P

[Ipucrynas x pemeHuto KOHTposIbHON paboTel win PI'P, HeoOxonuMo npoaHaau3npoBaTh
yCIIOBHE KaKJOW 3a/lauM, COMOCTABUTH €r0 C M3YYEHHBIMH aJTOPUTMaMHM M BbIOMpPATh U3 HUX
HEOOXOIUMBIN, HCHOJb30BaTh MaT€MaTUYECKUI S3bIK JJIS 3alMCH BBINOJIHEHHBIX 3a/laHuM,
YUUTBCSI KOHTPOJIMPOBATh KAadeCTBO BBINOJHEHUS palOOThl, MJIAHUPOBATH M KOHTPOJIMPOBATH
BpEMsI Ha BBIIIOJTHEHUE paOOTHI.

10 Onucanme MaTepuaLHO-TEXHHYECKOT0 o0ecnevyeHnsi, He00X0AMMOro I
ocyuiecTBJIeHHs 00pa30BaTEeIbHOIO NMPoOLECcCca Mo JUCHHUIIMHE (MOYJII0)

10.1 Y4eOHo-1200paTOpHOE 000pPYAOBAHUE
OtcytcTByer

10.2 TexHu4eckue U 3JIEKTPOHHBIE CPEACTBA 00yUYeHHUS



JleKuMOHHbIE 3aHATHS

Aynuropuu JUist IEKIUOHHBIX 3aHATHI YKOMIUIEKTOBaHbI MEOEIBI0 U TEXHUUYECKUMHU Cpe-
CTBaMU OOYYEHHUS, CIY>KAIIMMHK JJIsl PEACTABICHUST yueOHOW HMH(pOpMAIK OONBIION ayIuTo-
pun (HAOOpHI JAEMOHCTPALIMOHHOTO 000pYyIOBaHMs (MPOEKTOP, dKpaH, KOMITBIOTEP/HOYTOYK),
y4eOHO-HaTJISTHBIC TOCOOSI, TEMATUYECKHUE UILTFOCTPALIHH).

I[IpakTnyeckue 3aHATHS

Aynuropun Uil IPAKTHYECKUX 3aHATUH YKOMILIEKTOBAHBI CIICIUATM3UPOBAHHON Mebe-
JBI0 U TEXHUYECKUMH CPEACTBAMHU 00yUeHUS (TIPOSKTOP, IKPaH, KOMIIBIOTEP/HOYTOYK).

CamocrosiTeibHas padoTa.

[TomereHust Al CaMOCTOSITENbHOM pabOThl OCHAIIEHBl KOMIBIOTEPHON TEXHUKOW C BO3-
MO>KHOCTBIO TIOJIKJIFOUCHHS K ceTH «MHTepHeT» U JOCTYIIOM K 3JIEKTPOHHOW MH(POPMAIIMOHHO -
obOpazoBarenbHoii cpene KHATY:

- ypranbHeii 3a1 HTh KHAT'Y;

- KOMITBIOTEPHBI KJIacc.

11 HUuble cBeaenus

MeToauuyecKue PECKOMEHIAIMH 110 oﬁyqenmo JuI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTAAMH 310POBbA 1 UHBAJIMAOB

OcBoeHMEe MUCHUIUIMHBI O0YUYaIOIUMUCS C OTPAHHUYEHHBIMH BO3MOYKHOCTSMU 310POBbSI
MOJKET OBbITh OPraHW30BAHO KAaK COBMECTHO C JPYTUMHU OOYYaIOUIMMMCS, TaK U B OTAEIbHBIX
rpynnax. [Ipenmnonaratorcs cenuanbHble YCIOBHS 7S OJTy4eHus: 00pa3oBaHusl 00y4aromuMHu-
Csl C OrPaHUYEHHBIMHU BO3MOKHOCTSIMHU 3/10POBBSL.

[Tpodeccopcko-niearorn4eckuii cocTaB 3HAKOMUTCS C MCHUXOJOT0-(PU3UOIOTUIECKUMU
OCOOEHHOCTSIMU O0YyYaroIMXcs MHBAIWJIOB U JIML[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10pO-
Bbs, UHJIMBUyaJbHBIMU MPOTPAaMMaMH peadMINTAllMU WHBAIUAOB (npu Hanuuuu). [lpu Heob-
XOJIMMOCTH OCYILECTBIISIETCS JOMOJIHUTEIbHAS MOAJEPKKA IIPENoAaBaHus ThIOTOPAMH, ICHUXO-
JIoOTaMH, COIIMAIbHBIMU paOOTHUKAMU, MPOIIECIIIMMHU MTOATOTOBKY aCCUCTEHTaMHU.

B cooTBeTCTBHM ¢ METOIMYECKUMHU peKoMeHaanusMu MunoOpHayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce mpeArnojaraeTcsi UCHOIb30BaTh COIMAIbHO-AKTHUBHBIC U pe-
(ieKCUBHBIE METO/ABI 00YUYEHHUSI, TEXHOJIOTUU COLIMOKYIbTYPHON peaOuInTallM C IeJIbI0 OKa3a-
HUS TIOMOILM B YCTAHOBJIEHUU MOJIHOLEHHBIX MEXJIMYHOCTHBIX OTHOLIEHUHN C JIPYTrUMHU CTYJEH-
TaMM, CO3aHUH KOM(OPTHOTO MCUXOJOTUYECKOTO KJIMMaTa B cTyaeHueckoi rpynne. [logbop u
pa3paboTKka yuyeOHBIX MaTepHaIOB MPOU3BOJISATCS C yYETOM IMPEAOCTABICHUS MaTepHalia B pas-
JUYHBIX (OpMax: ayAHalbHOM, BHU3YyalbHOM, C HCIOJB30BAaHUEM CIELMAJIbHBIX TEXHUYECKHX
CPEICTB U MHPOPMAIIMOHHBIX CUCTEM.

OcBoenne nucuuiuiMHebl aunamMu ¢ OB3 ocymiecTBisieTcss ¢ HUCMOJIB30BAHUEM CPENICTB
00y4yeHHsI OOIIEro M CIEeUUalbHOTO Ha3Ha4eHUs (IEPCOHAIBHOTO M KOJUIEKTUBHOTO HCIOJIb30-
BaHus). MaTepualbHO-TEXHUYECKOE OOecleueHne NpeaycMaTpuBaeT NpUCIOCcOOIeHUE ayJuTo-
puil k Hyxz1am s ¢ OB3.

®opma NpoBeACHUS aTTECTALlMK ISl CTYACHTOB-UHBAIN/IOB YCTaHABIMBAETCS C YUETOM
UH/IMBUYaJIbHBIX NICUX0opu3ndeckux ocodbenHocreil. s crynenros ¢ OB3 npexycmarpuBaeT-
csl 1ocTymHas (opMa MpeloCTaBlIeHUs 3aJaHUI OLIEHOYHBIX CPEJICTB, @ UMEHHO:

- B TEYaTHOW WM DIIEKTPOHHOW dopme (sl JHUIl ¢ HapyHIEHUSMU OMOPHO-
JIBUTATEILHOTO ammapara);

- B IMeYaTHOH (hopMe WU DIEKTPOHHOU (PopMe C YBETUUECHHBIM MIPUPTOM U KOHTPACTHO-
CTBIO (7151 JIUL] C HAPYLLIEHUSIMU CIIyXa, Pe4H, 3pEeHus);

- METOJIOM YTEHHS aCCUCTEHTOM 3aJIaHus BCIAYX (1L TUI] C HAPYIICHUSIMH 3PEHUS).

CryneHTaM ¢ MHBAJIMJHOCTHIO YBEIMUMBAETCS BPEMs Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJBHBIC BOMPOCHL. JIJi TakKUX CTYIACHTOB IMpeaycMaTpuBaeTCs AOCTYyMHas Gopma mpeaocTaB-
JICHUS] OTBETOB Ha 3a/laHusl, a UMEHHO:



* MUCbMEHHO Ha Oymare win HaOOpOM OTBETOB Ha KOMITbIOTEpE (IJIs JIUI] C HAPYIICHUS-
MU CIIyXa, peun);

- BEIOOPOM OTBETa U3 BO3MOXKHBIX BAPUAHTOB C UCIOJIH30BAHUEM yCIyT aCCUCTEHTA (ISt
JIMII ¢ HAPYIICHUSIMU OMTOPHO-IBUTATEIHLHOTO aIapara);

* YCTHO (U151 JIUL C HAPYLIEHUSIMU 3PEHMSI, OTIOPHO-JBUTATEILHOTO aIllapara).

[Tpu HE0OXOMMOCTH ISl O0YYAFOIIUXCS ¢ HHBATUIHOCTBIO TPOIICypa OlCHHUBAHUS pe-
3YJIbTAaTOB O6y‘IeHI/I$I MOZKCT IMIPOBOAUTHCA B HCCKOJIBKO JTAIlOB.



[Tpunoxenue 1

®OH/JI OHEHOYHbBIX CPEI[CTB1
10 JMCIHILINHE

JIuHeliHble MpeoOpa3oBaHusl U KBaJAPATHYHbIE (DOPMBI

Hampasnenue noaroroBku 02.03.03 "Mamemamuueckoe obecneuerue u
AOMUHUCIPUPOBAHUe UHDOpMayUOHHbIX cucmem”
Hanpasnennocts (mpoduin) Texnonozus npozpammuposanus
00pa3oBaTeILHON MPOrPaMMBI
Kpanmudukanus BEITyCKHUKA bakanasp
l'on Hauana moAroToBKU 2021
(no yuebHomy niamy)
dopma o0yueHHs OuHasl
TexHonorus 00y4eHus MPaoUyUOHHAS
Kypc Cemectp TpynoeMKoCTb, 3.€.
1 2 4
Bua npomexyTo4HOM aTTecTaluu OOGecneunBaroliee noapas3aeieHue
IK3amen Kagpeopa IIM - Ilpuknaonas mamemamuxa

'B JaHHOM IMPUJIOKCHUYN TPEACTABJICHBI TUIIOBBIC OLICHOYHBIC CPEICTBA. ITonHBIN KOMITIEKT
OLICHOYHELIX CPCACTB, BKJ'IIO‘-IaIOH_[I/Iﬁ BCC BApHUAHTLI SaﬂaHI/Iﬁ (TCCTOB, KOHTPOJIbHBIX pa60T )51 I[p.),

npeJiaraeMbIx o0yJarolemMycs, XpaHuTcs Ha Kadenpe B OyMakHOM U 3JI€KTPOHHOM BHJIE.
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1 IlepeyeHb MIAHHPYEMBIX Pe3yabTATOB 00y4eHHsI M0 JUCHUILIMHE (MOYT10),
COOTHECEHHBIX ¢ IJIAHUPYEMBbIMH pe3yJbTaTaMHi 00pa30BaTeIbHON NPOrpaMMblI

Ta6mmma 1 — KomneTeHImu 1 MHAMKATOPHI MX TOCTHXKCHHS

Kon n HaumeHoBaHue WNHuKaTOphl 1OCTUXKEHUS IInanupyemslie pe3ysbTaTsl
KOMIIETCHIIUU 00y4YeHHS 1O JUCIUTUINHE

Oo6menpodeccnoHanbHbIC

OIIK-1 Crnocoben | OIIK-1.1. 3HaTh  TEOPHIO  JIMHEHHBIX
npuMensTh  ¢yHma- | OOnanaet 6a30BBIMH 3HA-HUAMH, | peobpa3oBaHMi "
MOJTyYeHHBIMH B 00JIACTH
MaTEMaTHUYECKUX U (WIIH)
€CTECTBEHHBIX HAYK.

KBaJpaTHUHBIX (opm, cozep-
JKaHHUE TEOPEM W CIICJICTBUM W3

MCHTAJIbHBIC 3HAaHUA,
NOJy4eHHbIe B 00a-

CTH MAaTeMaTHYCCKUX | (O[TK-].2. HUX, HCIOJb3yeMbIX Al 000c-
U (WIKM) €CTECTBEH- | Vpmeer HCHOIL30BATE MX B HOBaHHS BBIOUPAEMbIX METOJIOB.
HBIX HAYK, U UCIOJb- | MPOPECCHOHATBHOMN Jes- VYMeTh UCNONIb30BaTh METO/bI
30BaTh UX B Mpodec- | TEIBHOCTH. TEoOpUHU JIMHEUHBIX
CHOHAIBLHOM nesi- OINK-1.3. npeoOpa3oBaHU u

Nmeet HaBbIKU BEIOOpA METOJIOB
pereHus 3a1a4
npogeccuoHaTbHOMU J1es-

TEJIbHOCTH. KBaJpaTUYHbIX (OpM I aHa-

nu3a 3ama4 npodeccruoHaabHON

TEIIbHOCTH Ha OCHOBE TE€O- ACATCIILHOCTH.

pPETUYECKUX 3HAHUU Brnaners HaBblKaMu TIpPUMEHE-
HUSA METOI0B JIMHEHHBIX
npeoOpa3oBaHUA U

KBaJpaTUYHbIX (GopM It pe-
meHusl 3a7a4 mpodecCHOHab-
HOHU JIeATEIBHOCTH.

Tab6numa 2 — [TacopT GoHa OIEHOYHBIX CPEICTB

KouTtposmpyemsie ®opmupyemass | HammenoBanue
pazaeJbl (TeMbl) KOMIIeTeHIUSsI OLICHOYHOI 0 Iloxka3aTenu oueHKu
AUACHHUILIMHBI CpeacTBa
JInHeiiHbIe MpoCcTpaH- OIIK-1 PI'P OcymecTBisieT BEIOOp Ma-
CTBA M MX npeoGpa3oBa- TEMaTUYECKUX OIepaluii
— U AHAIUTUYECKUX ajro-
PUTMOB JUISl PELLEHUS Te-
Kyliel mareMaTuyeckou
3a/1a4M
buimmHeilinbie M KBaapa- OIIK-1 Kontponsnas | [lemoHCTpUpyeT mpakTu-
TH4YHbIE (OopMBI. pabota YECKOE  MCIIOJIb30BaHUE
MaTeMaTHYeCKUX METOJIOB
U AHAIUTUYECKUX ajro-
PUTMOB JUIsl aHalIu3a 3a-
nadg
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2 Metoanueckne MaTepHAaJIbl, ONpeIe/A0He MPoLeaypPhl OlleHUBAHUS 3HAHWIA,
YMeHH I, HABBIKOB U (MJIM) ONBITA JeITEJIbHOCTH, XapaKTepHU3yIole Mmpouecc

¢GopMupoBaHus KOMIIETEHIM I

MCTOZ[I/ILIGCKI/IC MaT€pHralibl, OMPEACIAIOMNE TPOUCAYPbl OLCHUBAHUSA 3HaHI/II>'I, YMeHI/Iﬁ,
HaBBIKOB U (I/IJII/I) OIIbITa ACATCIIbHOCTH, NPCACTABIICHBI B BUIC TEXHOJIOTHYSCKOM KapTbl JUCLIH-

TIMHBI (Tabimma 3).

Tabmmma 3 — TexHoyornueckas Kapra

Haumenosa-
Cpoxnu
HUE

Ne BBIINIOJIHE-
OLICHOYHOI'0
HUA

cpeacTBa

HIxanaa
OLICHUBA-
HUA

Kpurepun
OlLlCHUBAHMS

2 cemecTp
Ipomesccymounas ammecmayusn 6 popme IK3amen

1 PacueTHoO- 10 Henens
rpaduyeckas

pabota

30 6amioB

30 6amnoB - CTyeHT NOJHOCTHIO BBIMIOJIHUI 3a/1a-
Hue PI'P, mokasan omiM4YHbIE YMEHUS U HABBIKU B
paMKax YCBOGHHOTO Y4eOHOro marepuania, padbora
odopmIIeHa aKKypaTHO U B COOTBETCTBHH C TPEAb-
SIBIIIEMBIMHU TPeOOBaHUSIMHU.

20 6amnoB - CTyACHT MOJIHOCTHIO BBIITOJTHHJ 3a7a-
nue PI'P, mokazanm Xxopomme yMEHUS HaBBIKA B
paMKax YCBOEGHHOTO Y4eOHOTO MaTepuaia, HO He
CMOT 000CHOBaTh ONTHMAIBHOCTD TPEIOKEHHOTO
pelieHus, IOmylieHbl OJHAa WM JIB€ HETOYHOCTH,
€CTh HEJIOCTAaTKH B 0(OPMIICHUH PaOOTEHI.

10 6amnoB - CTYIECHT HOJHOCTBIO BBIOJHMII 3a7a-
Hue PI'P, HO onmycTuil CylecTBEHHbIE HETOYHOCTH
U rpyOble OMMOKH, HEe NPOSIBUI YMEHHS IPAaBUIIBHO
UHTEPIPETUPOBATh MOJIYYEHHBIE pe3yJbTaThl, Ka-
4yecTBO O(opMIICHHSI pabOTBl MMEET HEeI0CTaTod-
HBI YpOBEHB.

0 6ayu1oB - CTYICHT HE IOJHOCTHIO BBHITIOJHUI 3a-
nanue PI'P, mpu 3TOM nposiBUI HEAOCTATOYHBIN
YpOBEHb YMEHHI W HaBBIKOB, a TaK)Ke HECIIOCOOCH
TIOSICHUTD TOJIYYCHHBIN PE3YNbTaT.

1 KourposnbHast 16 menens

pabota

30 6amioB

30 6amnoB - CTyIeHT TOJHOCTHIO BBITIOJHUII 3a/1a-
HUE KOHTPOJBHOW paboThl, TMOKa3al OTIUYHBIE
YMEHUS M HaBBIKM B paMKaX YCBOCHHOTO y4eOHOIrO
MaTepuaja, KOHTpOJbHas pabdoTa oQopmieHa ak-
KypaTHO U B COOTBCTCTBHUU C TMPECABABIACMBIMHU
TpeOOBaHUSIMU.

20 6ammoB - CTyJeHT MOJTHOCTBIO BEITIOHII 33]a-
HUE KOHTPOJNBHOH paldOThI, TOKa3al XOpPOIIHe
YMEHHUS HABBIKH B PaMKax yCBOCHHOTO Y4eOHOTO
MaTepuaia, HO HE CMOT OOOCHOBAaTh ONTHMAallb-
HOCTb IPEUIOKEHHOTO PElIeHUs, TOMYLIEeHbl OJHa
WIH JBE HETOYHOCTH, €CTh HEIOCTATKH B O(pOpM-
JICHWW KOHTPOJIEHOW PabOTHI.

10 6ammoB - CTYICHT HOJHOCTBIO BBITTOJHIII 3a7a-
HHE KOHTPOJBHOW paboTel, HO IOIYCTWJ CyIle-
CTBEHHBIE HETOUYHOCTH M TpyOBIe OIIMOKH, HE TPO-
SIBUJI YMEHUsI TIPABUIIBHO MHTEPIPETUPOBATH ITOJTY-
YEeHHBIE pe3yJbTaThl, Ka4eCTBO O(OPMIICHHUS KOH-
TPOJILHOM PabOThl IMEET HEJI0CTaTOYHbII YPOBEHb.
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HaumenoBa-
HHE
OIIEHOYHOT'0
CcpeacTra

Cpoxu
BBINOJIHE-
HUA

HIxana
OLICHUBA-
HUA

Kpurepun
OlleHHBAHUS

0 6ayioB - CTYJCHT HE MOJHOCTHIO BBIMIOJHIII 3a-
JTAHWE KOHTPOJILHOW pPabOThI, MPH 3TOM MPOSBUI
HEJIOCTATOYHBI ypOBEHb YMEHHM U HAaBBIKOB, a
TaKXKe HeCITocOOeH MOSCHUTH MOITYYCHHBIN pe3yiib-
TaT.

Tekylmuii KOHTPOJIb

60 GauioB

DK3aMeH

40 6amioB

40 6annos - 91-100% npasunvhvix omee-
M08 — 8bICOKUL YPOBEHb 3HAHUU, YMEHUL U
HABbIKOG,

30 6annos - 11-90% % npasunbHbix om-
8emog — O00CMAMOYHO BbICOKUU YPOBEHb
SHAHUU, YMEHUU U HABbIKOG,

20 bannos - 61-70% npasunvuvix omeemos
— CpeOHUll ypoGeHb 3HAHUL, YMEHUU U
HABbIKOG,

10 6annos - 51-60% npasunrvhsvix omeemos
— HU3KUL YPOBEeHb 3HAHUU, YMEHUll U HABbI-
K08,

0 6annos - 0-50% npasunbhvix omeemos —
OUeHb HU3KUL YPOBEHb 3HAHUU, YMEHUU U
HABLIKOB

HUTOI'O:

100 Gamnos

KpuTtepuu ouneHKH pe3yJibTaTOB 00y4eHHUs M0 TUCHUILIHHE:

0 — 64 % oT MakCUMaJIbHO BO3MOXHOW CyMMBI 0aJUIOB — «HEYIOBJIETBOPHUTEIILHO» (HEJOCTATOYHBIH YPOBEHb JIJIs

MIPOMEKYTOUHON aTTECTALUH 110 TUCIUIUIMHE);

65 — 74 % OT MakCUMaJbHO BO3MOXXKHOW CYMMBI OQJIOB — «YZOBJIETBOPUTEIBHO» (TIOPOTOBBIN (MHHUMAJIBHBIN)

YPOBEHB);

75 — 84 % 0T MakCUMaJIBbHO BO3MOXKHOH CyMMBI O0aJUIOB — «XOPOLIO» (CPEAHUH yPOBEHB);
85 — 100 % oT MakcHMaJbHO BO3MOXKHOH CYMMBI 0QJIIIOB — «OTIIMYHO» (BBICOKUH (MaKCHMaJIbHBINH) YPOBEHb)

3 TunoBble KOHTPOJILHBbIE 32/IaHUSI WM HHBbIE MATEPHUAJbI, HEOOXOAUMbIE 1JIs1
OlleHKH 3HAHUI, yMeHMi, HABBIKOB M (MJIM) ONBITA JeSITeJIbHOCTH, XapaKTepHu-
3yloume npouecc popMupoOBaHHUSA KOMIIETEHINH B X0/1e 0CBOeHHs 00pa3oBa-
TeJbHOI NPOrpaMMbl

3.1 3aganus 11 TeKyLero KOHTPOJIsl yCIeBaeMOCTH

PT'P

1. OGpa3zyer nu JMHEWHOE MPOCTPAHCTBO, 33JaHHOE MHOXKECTBO, B KOTOPOM OIPEAEICHBI CyM-
Ma JIFOOBIX IBYX 3J€MEHTOB a M D, m mpousBeneHne MoO0ro a 3jIeMeHTa Ha JII000e YHCIIo
o € R? MHOXeCTBO BCeX BEKTOPOB TPEXMEPHOT'O MPOCTPAHCTBA, KOOPIHMHATHI KOTOPBIX —

tenbie yncna. Cymma a+Db , npoussenenne a-a .

2. HWccnenoBarh Ha JTUHEHHYIO 3aBUCHMOCTh CHCTEMY BEKTOpPOB. B ciydae JIMHEWHOW 3aBHCH-
MOCTH HAMTHU BBIPAKEHHUE OJJTHOI'O BEKTOPA YEPE3 IPYTHE.

L x%, 1+x, (@+x)* @& (-o0,0).

Haiitu pasmepHocTh M 0a3uc JMHEHHOTO MOANPOCTPAHCTBA, ABISAIOMIETOCS JTUHEHHOU 000-

JIOYKOHM CHCTEMbI BEKTOPOB. 3alucaTh pa3yioKeHHE BEKTOPOB CHUCTEMBI M0 HaiJleHHOMY Oa-
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ey d =(0,1,2,0), d,=(1121), d;=(1231),
la,; =341, a=(011).

4. Haiitu kakoili-HuOy b Oa3uC U ONPEAETUTH PA3MEPHOCTD JMHEMHOIO IPOCTPAHCTBA PELLIEHUI
CHCTEMBbl ypaBHEHUH.

Xq +2Xy —3X3 +10x, — X5 =0
Xy —2Xy +3X3 —10X4 + X5 =0
X1 +6Xy —9X3 +30X4 —3X5 =0
5. Haiitu koopauHaTel BekTopa X B O0azuce f = (1?1 1?2 1?3), €CJIM OH 3aJ1aH B 0a3zuce
f, =6 +6, —36
e=(€ €, &). f}:%él—é'z X =(1 -4,8).
fy =—8 +6, +85,
6. 3anucaTh cucTeMy JMHEWHBIX ypaBHEHMH, 3aJalOIyl0 JIMHEHHYI 000JIOUKY CHUCTEMBI BEK-
TOPOB:
4,=(0120), d8,=01121), d8=0102731), d,=(1341.

7. [laHbI 1BE CUCTEMbI BEKTOPOB. HaliTh pasMepHOCTH U 0a3MChl CYMMBI U TIEPECCUCHUS JTMHE -
HBIX 000JI0YEK ITUX CUCTEM:

4 =(0,1,20), d=01121), d=012731), d,=01341).
b, =(1,10,0), b, =(2,2,0,0), by =(1,2,0,1), by =(2,3,0,7).

8. Haiitu cxamsipHoe npousBezeHHe BeKTOpoB X € Y, 3aganubix B Oasuce f =(f; f, f3), ec-

JIA CaMH BEKTOPEI 1?1, 1?2, 1?3 3aJlaHbl B HEKOTOPOM OPTOHOPMUPOBAaHHOM 0azuce €.
f,=(2-13), f,=(4,323), f=(1-1,0), x=(212), y=@1 -2,1).

9. Ipumensisi mporecc OPTOrOHAIM3AINK, TOCTPOUTH OPTOHOPMUPOBAHHBINA Oa3HC JTMHEHHON
000JI0YKH BEKTOPOB.

f,=(2-13-1), f,=(7,-433), f3=(1-1-6,0).

10. Haiitu 6a3uc OpPTOrOHAJILHOT'O JOIIOJIHCHUA JIMHENHON 000JIOYKH CUCTEMBI BCKTOPOB 3a1aH-
HBIX B HCKOTOPOM OPTOHOPMHPOBAHHOM Oasuce YCTBIPEXMCPHOTI'O €BKIIMAOBA IMPOCTPAHCTBA
Es:

a;,=(0,1,20), a,=1121), a;=(2,31),
{64 =1,34,1), a;=(10,1,1).
11. Tlyctb X =(Xq, X9, X3). SIBISAIOTCS 1 TMHEHHBIME CIICIyIOLINE TpeoOpa3oBaHs?
o(X) = (2x§ — X3, X3, 2Xy +3X3);
n(X) =(2Xy — X3, X3, 0);
#(X) = (2% = X3, X3, 2Xp +X3).
12. TTycte X = (X1, X9, X3), @(X) = (X1 — X3, X1, X; — X3), 17(X) =(2X5, X3, X1). Haiitn

P(=p +217)(X).
13. Onpenenuth paHr u AeGeKT IMHEHHOTO onepaTopa, a Takke HaUTH 6a3uchl oOpa3a u spa.
P(X) = (Xg + Xo + Xg5 Xq + Xp + Xg; X + Xp + X3).

14. HaiiTi MaTpuIly JTUHEHHOTO npeoOpa3oBanus ¢ B OGasuce f :(fl, 1?2, 1?3), €CJIM OHa 3aJlaHa

14



B Gasuce €=(€,€,,63).

ﬂ:él—éz +2é3, FZ :Zél +é2 —és, FS :él+é2 +é3,

01 -2
A=3 0 1
2-2 2

15. Tloka3aTp JMHEHMHOCTh, HAMTH MATPUILy, 00JaCTh 3HAUCHUI U SIPO ONEpaTopa MPOEeKTUPOBa-

HHA Ha TNIOCKOCTDh Y = X\/§ .

16. Haiitu coOCTBEHHBIE 3HAYCHHUS M COOCTBEHHBIE BEKTOPHI MPEOOPa30BaHUs @, 3aJJaHHOTO B

ok

HEKOTOpOM Oa3uce Matpuueit
410
A,=| 140}
-115

KontpoasHas pabora

[TpuBectn kBagpaTuyHy0 (opMy K KaHOHHYECKOMY BHIY: a) MeToAoM fkobu, 6) MeTonoM
K(X) = X +8X5 +4X3 +4xX) Xy +4X; X3 +12X, X3.

HarpaH>Ka. Haiitu xaHoHH4eCKHi O0asuc u MaTpuny nepexoida K KAHOHU4€CKOMY 6a3Hcy.

[IpuBectu kBajpaTUYHyIO (POPMY K KAHOHMYECKOMY BHIY C TMOMOIIBIO OPTOTOHAIBHOTO
npeoOpazoBanus. Haiiti 310 mpeoOpa3oBaHre, KAHOHHYECKUN 0a3uc, MaTPHUIly Mepexoaa K
KaHOHUYECKOMY 0a3ucy, yOeIUThCs, YTO B 3TOM Oa3uce MaTpulla KBaApaTUIHON (HOPMEI SB-
JIAETCS AUAroHaJIbHOM.

HCHOJ’ILSy}I TCOPHUIO KBAaAPATHYHBIX (I)OpM, HCCJIICAO0BATh KPUBYIO BTOPOI'0 HOpsAAKa 3adaH-
k(X) = 5\/§x12 + 5\/§x§ + 6\/§x§ + 2\/§x1x2 + 4% X3 +4X5X3.
HYIO O6I_I_II/IM YpaBHCHHUEM U ITOCTPOUTH €€.

2x2 +2y2—2xy—2x—2y+1:0.
3.2 3agaHus 1)1 NPOMEKYTOYHOM aTTeCTAllUM
KoHTpobHbIEe BONPOCHI K IK3aMEHY

Omnpenenenue JMHEWHOTo TpocTpaHcTBa. [IpocTeitmme ciaeactBust u3 akcuom. JImHeiHas
3aBUCUMOCTB U HE3aBUCUMOCTB BEKTOPOB. T€OPEMBI O JINHEMHON 3aBUCUMOCTH.

bazuc nunerinoro npocrpanctBa. Koopaunatel BekTopa. PazmepHocTs mpocTpaHcTBa. Teo-
pembl 0 0asuce TMHEWHOTO MpocTpaHcTBa. [lepexoa k HOBoMy Oa3ucy.

Ompesenenre JTUHEWMHOTO TOMMPOCTPaHCTBA. JInHelHass 00010YKa CUCTEMBI BEKTOPOB. ba-
3UC noanpocTtpaHcTsa. CyMMa U nepecedyeHue NoANpOCTPAHCTB.

CyMMa 1 niepecedeHue noAIpOCTPaHCTB. TeopeMa 0 pa3MEPHOCTH CYMMBI TOANPOCTPAHCTB.

[Ipsamoe nononaHeHne noaAnpocTpancTa. Teopema o CyleCTBOBAHUM IPSMOTO JTOITOJTHEHHUS.

Onpenenenne eBkiauaoBa mnpoctpaHcTBa. HepaBenctBo Kommu-byHsikoBckoro. JInHeiHas
HE3aBUCUMOCTb OPTOHOPMHUPOBAHHOW CHCTEMBI BEKTOPOB.

Cy1iecTBOBaHUE OPTOHOPMUPOBAHHOTO 0a3uca B €BKIMJOBOM IPOCTpaHCTBE. MeToa opTo-
ronHanuzanuu ['pama-IlImuara.

BeIpaxxeHue ckaipHOTO NMPOU3BENCHHS BEKTOPOB YEPE3 KOOPANHATHI COMHOXKUTENEH. Mat-
puna I'pama. M3menenune marpuilsl ['pama npu nepexoqe kK HoBomy Oazucy. [lonoxutens-
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.
20.

HOCTB onpeeauTes MaTpulbl ['pama.

BripaxkeHue ckanasipHOro Npou3BEeACHUS BEKTOPOB YEPE3 KOOPAUHATHI COMHOXKUTENEH. [Tpu-
3HaK JUHEHHON 3aBUCUMOCTH CUCTEMBI BEKTOpOB. HeoOxonumoe yciioBue JIMHEWMHON He3a-
BHCHUMOCTH CUCTEMBI BEKTOPOB. OpTOrOHAIbLHBIE MATPUIIBI.

OproroHanbHOE JTONOJIHEHUE NOAIPOCTPaHCTBA. TeopeMa 00 OpTOrOHAJILHOM JIOIIOJHEHUH
MOAIPOCTPAHCTBA.

OnpeneneHre JTHHEHHOTO OTOOpakeHUs MPOCTpaHCTBA. Pa3MepHOCTh oOpasza JTUHEHHOTO
MpOCTpaHCcTBA. PaHT U Ap0 TMHEHHOTO OTOOpaKEHUSI.

KoopaunaTtHas 3amuch TUHEHHOTO OTOOpaKeHUsS. Y TBEPkKACHUE O paHTe JTHMHEHHOro 0TOO-
paxenus. [IpeoOpa3zoBaHue MaTpULIbl TMHEHHOTO OTOOPaXKEHUS MPH MEepexo/ie K HOBBIM Oa-
3HCaM.

CobcTBeHHbIE YMclia U COOCTBEHHBIE BEKTOPHI JMHEMHOTo IpeoOpa3oBaHus. MHBapuaHT-
HOCTh XapaKTEPUCTUYECKOTO0 MHOTOWIeHA. JIMHEeHass He3aBUCUMOCTh COOCTBEHHBIX BEKTO-
POB, COOTBETCTBYIOIIMX Pa3HbIM COOCTBEHHBIM YHUCIIAM.

[IpeoOpa3oBanue €BKIUAOBBIX NMPOCTPAaHCTB. CBOMCTBO COOCTBEHHBIX YMCENl CaMOCOMPS-
XKEHHOro mpeobpazoBaHusi. CBOMCTBO COOCTBEHHBIX BEKTOPOB CaMOCOMPSIKEHHOTO MPeod-
pa3oBaHusl.

OptoroHanbHble MPe0Opa30BaHUs €BKINA0BBIX MPOCTPAHCTB. JIMHEHHOCTh OPTOTOHAILHOTO
npeoOpazoBanus. MaTpuiia OpTOrOHATBEHOTO MPEOOPA30OBAHHUS.

bummneiiasie opmbl. Marpuna OnnuHeiHOW GopMbl. M3MeHeHHEe MaTpHIbl OMITHMHEHHOM
(dhopMEI Tpu TIepexo/ie K HoBoMy Oa3ucy. Panr OunmHeiHON (GOpPMEI.

KBanpatuunsie gopmsl. [lpuBenenue kBagparuyHoil GopMbl K KAHOHUYECKOMY BUAY C TO-
MOILBIO TPEYTOJIBHOTO Mpeodpa3oBanus (MeTo Skoom).

KBanpatuunsie hopmebl. [IpuBeaenne kBagpatuyHoil GOpMbl K KAHOHUYECKOMY BHIY METO-
noM Jlarpanxa.

Knaccudukanusa kBaapaTuuHbix GopM. 3aKOH HHEPLIUU KBAJIPATUYHBIX (HOPM.
Knaccudukanus kBanparudabsix Gopm. [Ipu3Haku 3HAKOONPEIEIICHHOCTH U 3HAKOTIEPEMEH-
HOCTH KBajpaTH4HbIX hopm. Kputepuii CunbBectpa.

Tunoswle JK3aMeHalMOHHbIE 322N

1. Haiitu pazmepHOCTh ¥ 0a3uc TMHEHHOTO MOJIPOCTPAHCTBA, SIBIISIOIIErocs JUHEHHON 000-
JIOYKOW CHUCTEMBI BEKTOPOB. 3aIucaTh pa3jiokeHHE BEKTOPOB CUCTEMBI 110 HaJIEHHOMY 0a3ucy:

4=(,001), d,=(2112), & =@10111),
a,=(21372), 4 =(31.33).

2. Haiitu xakoil-HuOyap 6a3uc 1 onpeaesuTh pa3MepHOCTh JTMHEHHOTO MMPOCTPAHCTBA PEIIeHUI
CHUCTEMBI YPaBHECHHM.

X +11X, —12X; + 34X, —5X%; =0

3. Tyetb X =(Xq, Xy, X3), @(X) = (X, + X3, X, X + X3), 7(X) =(X5, 3X3, X;). Haitru

(o —2n)(X).

4. IlpuBectu KBaApaTHUHYIO GOPMY K KaHOHHUECKOMY BUly MeTo10M Jlarpanxa.

K(X) = X{ +5X5 + X3 + 4% Xy + 2%, X3 + 6X,Xs.
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Jlucr perucrpanuu usmenenui k PI1JI

Howmep npoTokona 3acenanus kadenpsl,
JaTa yTBEP>KIACHUSI U3MEHEHUS

KoanuectBo
CTPaHMI]
A3MEHEHUS

[Honnuce
pa3paboTunka
PII
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