degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

IIpopekTop mo y4eOHoii padoTe u
JOBY30BCKOI IOAT0TOBKE
A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 JUCHHUILIMHE: Jluneitnas anrebpa
110 HANPABJICHUIO: IIporpaMMHast HHKECHEPHUS
Npo(puIb NOATOTOBKH: Pa3paboTka nporpaMMHO-UH(POPMAMOHHBIX CUCTEM

BBICIIAS IIKOJIA TPOTPAMMHOI HWH)KCHEPHH
kadeapa BbICIICH MaTeMaTUKN

Kypc: 1
KBaJIMpUKALS: GakanaBp

CemecTp, (hopMBI POMEKYTOUHOM arTecTanuu: 2 (BECCHHHI) - DK3aMEH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrositensHas padora: 18 yac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 108, Bcero 3a4. ex.: 3
KonnuecTBo KOHTPOJIBHBIX pa0oT, 3a1aHui: 2
[Iporpammy cocraBuiu:

J1.B. Bexnemuiies, a-p nea. Hayk, npodeccop
A.H. Bypmuctpos, kauj. (hu3.-Mar. HayK, JOIECHT
I1.A. KoxxeBHUKOB, KaH. ()U3.-MaT. HAayK, JOICHT
O.K. Tomnurickuii, kauJ. Gpu3.-Mar. HAyK, JTOLEHT
N.A. YyGapos, kaH/. pu3.-Mar. HAyK, JTOLEHT

[Iporpamma obcyxneHa Ha 3acefanuu kKadeapsl Beiciiei maremaruku 21.05.2020



AHHOTANMA
Kypc "Jluneiinas anreOpa" opueHTUPOBaH Ha CTYACHTOB IIEPBOT0 Kypca OakaiaBpuara.
B kypce "Jluneiinas anre6pa’ nu3y4aroTcsi OCHOBBI JIMHEHHON aJreOphl.
B Hauane Kypca u3y4aeTcst HOHATHE paHra MaTpHubl. M3yuyaercs oOmmas Teopus peleHns: CUCTEM JIMHEHHBIX
yYpaBHEHHH, HCCenyeTcss MX COBMECTHOCTh Npu mnomomu TteopeM Kponekepa-Kanemnu m ®Ppearonbma.
[aroTcst 0CHOBBI TEOPUU
JMHEHHBIX MPOCTPAHCTB (0a3uc, pa3MepHOCTh, CyMMa U IepecedeHre HOAIIPOCTPAHCTB).
BBopsTcst moHATHS TUHEHHBIX 0TOOpaskeHHsI ¥ peoOpa3oBaHusl, siipa 1 oopasza. O0cyxaaeTcs nepeBoa Bcex
STHUX TIOHATUH Ha MaTpUUHBIN s3bIK. M3yuyaercs Teopema 00 nzoMmopdusme. M3ydaercs cTpykTypa JIHHEHHOTO
npeoOpa3oBaHus
JUHEHHOTO MpocTpaHcTBa. M3y4aroTcss HMHBapuUaHTHBIC TOANPOCTPAHCTBA, COOCTBEHHBIE 3HAYCHUS U
COOCTBEHHBIE BEKTODPBI, XapaKTEPUCTUUYECKHI MHOTOWIEH, BOMPOCHI, CBSI3aHHBIE C JUArOHAIM3YEMOCTBIO
npeobpa3oBaHusl.
BBopsarcs nuneiinbie ¢popmel. M3yuaercs conpsskeHHOE MPOCTPAHCTBO M OMOPTOroHaNIbHBIN Oazuc. BBonsarcs
MOHATHSL OWIIMHEWHON W KBajparnyHod ¢opm. Mccienyercss Bompoc MpUBENEHUS KBaApaTHIHBIX QOpM K
KaHOHUYECKOMY
Buay. PaccMarpuBatoTcs 3HakoonpeaeneHHble KBaaparnunble Gpopmel. M3yuaercsa kpurepuit CunbBecTpa.
PaccmarpuBaeTcst akCMOMaTHKa €BKJINAOBA IpocTpaHcTBa. M3ywaercss marpunma I'pamMa M ee OCHOBHbIC
cBoiicTBa. M3ydaercss mpouecc OpTOroHanM3aluH. PaccMmaTpuBalOTCsi OPTOTOHAJIbHOE NPOEKTHPOBAHUE,
OPTOTOHAJIbHBIE JIOMOTHEHHS.
Uzyuatorcss nmHelHBIE MpeoOpa3oBaHMsl €BKIWAOBA MPOCTpaHCTBAa. VccienyroTcs OpTOTOHANbHEBIE,
CONPSKEHHBIE U CaMOCOIPSKEHHBIE NPeoOpa30BaHus M UX OCHOBHBIE CBOMCTBA. CTPOMUTCS OPTOrOHAJIBHBIN
0a3uc, B KOTOPOM
KBaJpaTHuHas GopMa UMEeT AUaroHaJbHbIA BUA. PaccMaTpuBaeTcsi BONPOC OTHOBPEMEHHOTO NMPHUBEACHHS K
JMaroHaJbHOMY BUY Napbl KBaAPaTUUHBIX (DOPM.
Hccnenyercs yHUTapHOE NPOCTPAHCTBO M €r0 akcMoMarhka. M3ydaroTcst yHuUTapHBIE NpeoOpa3oBaHus H
SPMUTOBBI (POPMBL.

1. leau u 3apauu

eap AUCUMNIMHBI

O3HAKOMJICHHE CIyliareield ¢ OCHOBAaMHU JIMHEHHOW anreOpsl W IMOATOTOBKA K H3YYEHHUIO IPYTUX
MaTeMaTHYeCKNX KypcoB — nuddepeHranbHbIX ypaBHEHUH, TeopuH (QyHKIHH KOMILIEKCHOTO
MEPEMEHHOT0, YpaBHEHHH MaTreMaTh4ecKol (M3MKH, (QYHKIMOHAIBHOTO aHajlu3a, aHAJIUTHYECKOU
MEXaHUKH, TEOPETHUECKOI (PU3MKH, METOIOB ONITUMAJIBHOTO YIPABICHHS U JIP.

3agauu AU CHUIIHHBI

NpUOOpETeHNE CIyHIaTeNsIMH TEOPETUYECKUX 3HAHUI M NMPAKTUYECKMX YMEHMH U HaBBIKOB B
00JIaCTH MAaTPUYHON anreOpbl, TEOPUU JIMHEHHBIX IPOCTPAHCTB;

IIOATrOTOBKA cnymaTeJIeﬁ K U3Y4YCHUIO CMCXKHBIX MATCMATUYCCKUX JUCHUIIIINH;

HpI/IO6peT6HI/Ie HAaBBIKOB B TPHUMCHCHUU MCTOHOB AHAJIUTHYCCKON B (1)H3I/IKC u Opyrux
C€CTCCTBCHHOHAYYHbIX NUCHUILINHAX.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananusupyert 3aaady, BBIJIEsS 3TAIbl €€ pPelleHus,
NeMCTBUS 10 PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAJIU3UPYET M BBHIOMpAET
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1 CriocobeH oCymiecTBIsTh MTOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEIICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.3 PaccmarpuBaeT pa3nuyHBIE BapUaHTHl PEUICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH




VK-6.2 CnocobGeH  MIaHUpPOBaTh  CaMOCTOSITEILHYIO
NeSITeIbHOCTE B PEIICHHH NPOQEecCHOHANBHBIX —3ajad;
MOZABEPraTh KPUTUYECKOMY aHAIM3y HPOAETIaHHYI0 pabory;
HAXOJUTh U TBOPYECKH HCIIOJIb30BaTh UMEIOLIUICS OMBIT B
COOTBETCTBUH C 3a/1a4aMU CaMOPa3BUTHS

YK-6 CriocobeH ynpaBisTh CBOUM BPEMEHEM,
BBICTPANBATh U PEAIN30BBIBATH TPACKTOPHUIO
CaMOpa3BUTHS Ha OCHOBE NPUHIIUIIOB
00pa3oBaHMs B TeUEHUE BCEH KU3HU

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHHS AUCHUIIMHBI 00y4alOIINeCs JOIKHbI

3HaTh:
olepalnuy ¢ MaTpULIAMU, METO/IbI BBIYMCIIEHHS PaHra MAaTPULIbl U IETEPMUHAHTOB;
TEOpEMBI O CUCTEMax JIMHEHHBIX ypaBHeHMH Kponekepa-Kanemnun m ®penronbma, npaBHIIo
Kpamepa, obiiee perieHre CHCTEMbI TMHEWHBIX YPaBHEHUH;
OCHOBHBIE OIPEAEIEHUS M TEOPEMBbl O JIMHEHHBIX MPOCTPAHCTBAX M IMOANPOCTPAHCTBAX, O
JUHEHHBIX OTOOPaKEHUSX TMHEHHBIX MPOCTPAHCTB;
OTNpEeNeICHus] M OCHOBHBIE CBOMCTBa COOCTBEHHBIX BEKTOPOB, COOCTBEHHBIX 3HAYCHUH,
XapaKTEPUCTUUECKOIO MHOTOUIIEHA,
MpUBEJCHUE KBAAPAaTUYHOH (QOpPMBI K KaHOHUYECKOMY BHIY, 3aKOH HHEPLHH, KPUTEpUN
CunsBectpa;
KOOpAMHATHYIO 3allMCh CKAaJSPHOTO IPOU3BEACHMS, OCHOBHBIE CBOWCTBA CaMOCOIPSKEHHBIX
npeobpa3oBaHuii;
OCHOBBI TEOPUH JTMHEHHBIX MPOCTPAHCTB B 00beME, 00ECICUNBAIOIIEM H3YUCHUE aHATUTHYECKON
MEXaHUKHU, TEOPETHUECKON (PU3MKN 1 METOJJOB ONITHMAJILHOTO YIPaBICHHUS.
YMETb:

MPOU3BOIUTH MATPUYHbIE BHIYMCIICHUS, HAXOIUTH OOPATHYIO MaTpPUILy, BEIYUCIIATh 1ETCPMUHAHTHL,

HaXOJUTh YMCICHHOE PELICHUE CUCTEMBbI JTMHEHHBIX ypaBHEHHH. HAXOIUTh COOCTBEHHbBIE 3HAYECHUS
U CcOOCTBEHHBIE BEKTOpHI JIMHEHHBIX NPeoOpa3oBaHUM, NPUBOAUTH KBAAPATUYHYIO (QOpMY K
KaHOHMYECKOMY BHIY, HAaXOIUTh OPTOHOPMHMPOBAHHBIM 0a3uc W3 COOCTBEHHBIX BEKTOPOB
CaMOCONPSKEHHOTO TpeoOpa3oBaHus;

OIIEPUPOBAThH C 3JIEMEHTAMU U IOHATHAMM JUMHEHHOTO NPOCTPAHCTBA, BKJIHOUAsi OCHOBHBIE THIIbI
3aBHCHMOCTEH: JIMHEHHBIE ONePaTOPhl, OMIINHEIHbIE U KBagpaTHYHbIEC (JOPMBI.

BIIAJIETh:

O0IIMMH NOHATHAMH U ONIPEAETICHUSIMH, CBI3aHHBIMH C MAaTPUYHOHN anredpoi;

reOMETPUUYECKON MHTEPIpETalNel CUCTEM JIMHEHHBIX YPAaBHEHUH U X PEIICHUN;

MOHATUSAMU JIMHEHMHOTO MPOCTPAHCTBA, MATPUYHOM 3aIMCHIO TIOANPOCTPAHCTB U OTOOpAKEHUH;

BEJICHUSMU O MIPUMEHEHMSX CIIEKTPAJIBHBIX 3a/1a4;

NPUMEHEHHUSIMU KBAaJIPaTHYHBIX (OPM B TEOMETPUU U aHAJIH3E;

MOHATUSIMH CONPSKEHHOTO U OPTOTOHAIBHOTO MTPE0Opa30BaHNUS;

IPUMEHEHUSIMH €BKJIMJIOBOM METPUKM B 3ajayaX IE€OMETpPUUM M aHajau3a, pPas3Iu4yHbIMU

MPWIOKEHUSMHA CUMMETPUYHOM CIIEKTPaIbHON 3a/1auH;

YMEHHEM I10JIb30BaThCsl HEOOXOANMON JUTEpaTypoit /Ul peLIeHus 3aad MOBBIIIEHHON TPYIHOCTH
(B BapHaTUBHOMN 4acTH Kypca).

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
Marpubel M CHUCTEMBl  JIMHEMHBIX
1 . 4 6 3

ypaBHEHUI

2 JInneitHoe npocTpaHCcTBO 6 4 3




3 JIuneliHple 3aBUCHUMOCTH B JIHHEHHOM 4 7 3
MIPOCTPAHCTBE

4 Henuueliaple 3aBHCUMOCTH B JIHHECHHOM 6 7 3
MIPOCTPAHCTBE

5 EBxinaoBo mpocTpaHCTBO 6 6 3

6 YHUTapHOE MPOCTPAHCTBO 4 3

Htoro yacos 30 30 18

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 108 yvac., 3 3au.en.

4.2. CopaepxaHue AUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 2 (Becennuit)
1. MaTpu1ibl ¥ cUCTEMbI TUHEHHBIX YpaBHEHUH

1.1. YMHOXeHue u obpaienue Matpull. OpToroHanbHbIE MATPHIIBL. DJIeMEHTapHbIE TPeoOpa30BaHNUS
Marpull. Marpuuanasi popma dlieMeHTapHbIX TPeoOpa30BaHU.

1.2. OnpezeneHrie 1 OCHOBHBIE CBOICTBA JIeTEpPMUHAHTOB. MUHOPBI, anredpandeckue JONOTHEHUS,
pa3ioXeHue NETEPMHHAHTA 10 3JIEMEHTaM CTPOKH WU croiabuma. @opMysia MOJTHOTO Pa3loXKECHUs
JeTepPMUHAHTA U €€ CIeICTBU. JleTepMUHAHT IPOU3BEICHUS MaTpULI.

1.3. Pemienue cuctem JMHEHHBIX ypaBHeHHH 1o merony Kpamepa. Panr marpunpl. Teopema o
6a3ucHoM MuHOpe. Teopema 0 paHTre MaTpPHILIbI.

1.4. Cucremsbl nuHelHbIX ypaBHeHH. Teopema Kponekkepa-Kanemnmu. dynnaMeHnTanpHas cuctema
pemieHuil u oOiee pelieHue OAHOPOTHOW CHUCTEMbl JIMHEHHBIX ypaBHeHHi. OOmiee perieHue
HEOHOpOoIHOM cucteMbl. Metox ["aycca. Teopema @penroabma.

2. JluneitHO€ MPOCTPAHCTBO

2.1. AxcuomaTruka JMHEWHOTO MpocTpaHcTBa. JIMHeHas 3aBUCUMOCTh M JIMHEHHAs: HE3aBHUCHUMOCTD
CHCTEM DJIEMEHTOB B JIMHEHHOM mpocTpaHcTBe. PasmepHocts m 0Gasuc. [lommpocrpancTBa H
JMHEHHbIe 000I0YKH B JIMHEWHOM mpocTpaHcTBe. CymMMa M nepecedeHne moanpocTpaHcts. [Ipsmas
cymma. ®opmyna pasMEpHOCTH CYMMBI TOIIPOCTPAHCTB. BBIBOA (GOpMYIBI pa3MEepHOCTH CyMMBI
HOANPOCTPAHCTB. [ nnepriockocTy.

2.2. Pa3noxenue mo 0a3ucy B JHMHEHHOM mpocTpaHcTBe. KoopauHATHOE Npe/ICTaBICHUE YIEMEHTOB
JUHEHHOTO MPOCTPAHCTBA W omepanuii ¢ HUMU. Teopema 06 m3omopdusme. Koopaunarunas gopma
HEOOXOAMMOTO M JOCTATOYHOTO YCIIOBHS JINHEHHOW 3aBUCHMOCTH JJIEMEHTOB.

2.3. 3MeHeHne KOOpJMHAT MPH U3MEHEHNH 0asnca B JIMHEHHOM MpOCTpaHcTBe. Marpuia nepexona
u ee coiictBa. KoopnuHarHas ¢opma 3a1aHus HOAIIPOCTPAHCTB M THIIEPINIOCKOCTEH.

3. JIuneitHple 3aBUCUMOCTH B JIMHEWHOM MPOCTPAHCTBE

3.1. Jluneiinple 0TOOpaXeHUS W JIMHEHHBIE MPeoOpa3oBaHus JIMHEHHOrO mpocTpaHcTBa. Onepaunn
HaJ IJIMHEWHBIMH mpeoOpazoBanusmMu. OOparHoe mnpeoOpazoBanue. JIMHENWHOE MPOCTPAHCTBO
JUHEHHBIX 0TOOpakeHni. Anredpa TMHEHHbBIX IpeoOpa3oBaHuil.

3.2. Marpunsl JUHEHHOTO OTOOpa)keHHs] M JIMHEHHOTrO NpeoOpa3oBaHUs Al KOHEYHOMEPHBIX
npoctpancTB. Onepanuu HaJl THHEHHBIMHA PE00pa3oBaHUsIMHA B KOOpAMHATHOH (opme. Mi3meHeHne
MaTpUIbl JIMHEHHOTO OTOOpa)keHUs MpH 3aMeHe 6a3ucoB. M3oMopdu3M mpocTpaHCTBA JIMHEHHBIX
0TOOpa’keHUH M MPOCTPAHCTBA MATPHLL.

3.3. MHBapuaHTHBIE MOANPOCTPAHCTBA JMHEHHBIX MpeoOpazoBaHuid. COOCTBEHHBIE BEKTOPHI U
cobcTBeHHbIe 3HaYeHUs. COOCTBEHHBIC MOANPOCTPAaHCTBA. JIMHEHAs HE3aBUCUMOCTh COOCTBEHHBIX
BEKTOPOB, NPUHAAICKAIINX PA3TUUYHBIM COOCTBEHHBIM BEKTOPaM.



3.4. HaxoxneHue coOCTBEHHBIX 3HAYCHUH M COOCTBEHHBIX BEKTOPOB JIMHEHHOTO MpeoOpa3OBaHUS
KOHEYHOMEPHOTO  JIMHEMHOTO  MpOCTpaHCcTBA.  XapakTepucrudeckoe ypaBHenue. OueHka
pa3sMepHOCTH COOCTBEHHOTO MOAIPOCTPAHCTBA. YCIOBHS AMATOHAIN3YEMOCTH MAaTPHIbI JTMHEHHOTO
npeobpazoBanus. [IpuBenenue MaTpuIbl TMHEHHOTO IPEOOPa30BaHMsl K TPEYTOJILHOMY BUY.

3.5. Jluneiinsie ¢opmbl. ComnpspkeHHOE (ABOHCTBEHHOE) MPOCTPAaHCTBO. buopToroHansHbINA Oaswmc.
BropuuHoe conpspkeHHOE IPOCTPAHCTBO.

4. HenuueitHble 3aBUCUMOCTH B JTJMHEHHOM MPOCTPAHCTBE

4.1. bununelinsie u KBagpaTHuHble QopMbl. X KoopaMHATHOE MpeAcTaBieHHE B KOHEYHOMEPHOM
JTUHEWHOM mpocTpaHcTBe. Vi3MeHeHrne MaTpull OMITMHEHHOH U KBajpaTuuHON (opM Mpu M3MEHEHUHT
Oasuca.

4.2. TlpuBeneHue KpaapaTHuHOW (OpMBI K KaHOHHYECKOMY Buay merogoMm Jlarpamxka. Teopema
MHEepIMU I KBaApaTHuHbIX (opm. 3HaxoompeneneHHble KBagparuusele (opmbl. Kputepwuii
CunbBectpa. llpuBenenue kBagpaTHyHOW (OPMBI K JUArOHAJIBHOMY BHOY 3JIE€MEHTapHBIMU
npeobpazosanusiMu. PopmyarpoBka TeopeMsl XKopaaHa.

5. EBKIMI0BO MPOCTPAHCTBO

5.1. Axcuomarmka eBkiIuzoBa mnpocTpaHcTBa. HepasencrBo Komm-bynskockoro. HepaBeHcTBO
TpeyronbHuKa. Marpuna ['pama u ee cBoiicTBa.

5.2. KoHeunomepHoe eBKIMIOBO HpocTpaHCTBO. OpToroHanuzanust Oasuca. Ilepexom ot omHOro
OPTOHOPMHPOBAHHOTO 0azuca K Apyromy. OpTOroHaJIbHOE IOTIOTHEHUE MOANPOCTPAHCTBA.

5.3. Jluneitnple npeoOpa3oBaHUsl €BKIWAOBA MpocTpaHcTBa. OpTOroHaqbHOE MPOCKTHPOBAHUE HA
noanpocTtpancTtBo. ComnpsbkeHHble mnpeoOpa3zoBaHus, HX cBoicTBa. KoopaumnarHas ¢opma
COIPSDKEHMSI TPe0Opa30BaHNs KOHEYHOMEPHOTO €BKIIMA0BA IPOCTPAHCTRA.

5.4. CamoconpspkeHHBIE TIpeoOpazoBaHus. CBOWCTBA MX COOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX
3HaueHu#. CyuiecTBoBaHue 6a3uca U3 COOCTBEHHBIX BEKTOPOB CaMOCOIPSKEHHOTO TPeoOpa3oBaHusl.
5.5. OptroronansHble mpeoOpazoBanus. Ux croiictBa KoopauHaTHBIN MpPH3HAK OPTOTOHATHLHOCTH.
CgoiicTBa oproroHanbHbIXx Marpull. [losipHOe pas3nokeHHe TMHEHHBIX MpeoOpa3oBaHUi eBKINI0BA
npocTtpaHcTBa. KaHOHMUYECKMII BHJ MarTpHilbl OPTOrOHAJIBHOTO mpeoOpa3zoBanus. CHHIYIspHOE
pas3jioKeHHe.

5.6. IlocTpoenne OpPTOHOPMHPOBAHHOTO ©Oa3zuca, B KOTOPOM KBajparuyHass (opma umeer
IUaroHanbHbI BuA. OIHOBpEMEHHOE IMPHUBEACHHE K IUAroOHajJbHOMY BHIY Mapbl KBaApaTHUYHBIX
¢dbopM, O11Ha U3 KOTOPBIX ABJISIETCS 3HAKOOTIPEISIICHHOM.

6. YHUTapHOE MIPOCTPAHCTBO

6.1. YHUTapHOE MPOCTPAHCTBO U €r0 aKCUMOMAaTHKa. YHUTApHBIC U 3PMHUTOBBI MATPHULIbl. YHUTAPHBIC
U DPMHUTOBHI TpeoOpa3oBaHus. OpMHUTOBBI (GopMbel. CBoMcTBA YHHTApHBIX M JPMUTOBBIX
npeobpazoanuii. CBOKWCTBA SPMUTOBBIX (HOPM.

6.2. ITonstue o Tenzopax. OCHOBHBIC TEH30PHBIE Onepauru. TeH30phl B €BKIM0BOM IIPOCTPAHCTBE.
TeH30pbI B OPTOHOPMHUPOBAHHOM Oa3muce.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

VYueGHast aymuTOpHs, OCHAIICHHAS! MYJIFTHMEANA IPOEKTOPOM, SKPAHOM U MUKPO(OHOM.
6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. Kypc ananutuueckoid reoMeTpHud U TuHeHo# anreOpsl [Tekcr] : yueOnuk ans By3zos / 1. B.
bexnemumeB .— 12-e uza., ucnp. — M. : ®uszmaraut, 2008, 2009 .— 312 c.
2. AHanmuTHYeCKasi TeOMETpus U JInHelHas anreopa [Tekcer] : B 2 4. : yue6. mocobue st By30B. Y. 1/

A. E. YMHOB ; M-Bo 00pazoBanus u Hayku Poc. denepanmn, Mock. pu3nKo-TeXH. UHH-T (TOC. YH-T .—
2-e n3n., uenp. u gon. — M. : M3n-so MOTU, 2006 .— 272 c.



3. AHanuTH4YecKas reoMeTpus U TnHelHas anrebpa [Tekct] : B 2 4. : yueb. mocobue aiist By30B. Y. 2 /
A. E. YMHOB ; M-Bo 00pazoBanus u Hayku Poc. denepanmn, Mock. pu3nKo-TeXH. UH-T (TOC. YH-T .—
2-e n3n., ucnp. u gon. — M. : M3n-so MOTU, 2006 .— 298 c.

4. Jlekuuu 10 aHAJIMTHYECKOW TEeOMETPHHU U JIMHEHHOH anredpe [Tekcr] : yueb. mocoo. ; pek.
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8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nexiuoHHbBIX 3aHATHIX UCTIONB3YIOTCSA MYJIBTUMEIUITHBIE TEXHOIIOTUH, BKITIOYas IEMOHCTPALIUIO
Npe3eHTALUN.

9. MeToauyeckue yKazaHusi AJis1 00y4arOLIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

HpI/IBG,I[eHLI B CXKXCTOJHO paSpa6aTLIBaeMBIX JOMAIIHUX 3aJaHUAX.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJICHUIO: IIporpammuas nHXEHEpHs

npopuJib NOArOTOBKHU: Pa3zpabotka nmporpaMmMHO-HH()OPMAIIMOHHBIX CHCTEM
BbICIIIas HIKOJIa HpOFpaMMHOfI HWHXXCHCPUU
kadeapa BbICIICH MaTeMaTuKU

Kypc: 1

KBAJM(PUKAIMA: OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

PaspaGorunkm:

J1.B. Bexnemuiies, a-p nea. Hayk, mpogeccop
A.H. Bypmuctpos, kauj. (pu3.-Mar. HayK, JOIECHT
I1.A. KoxxeBHUKOB, KaH. ()U3.-MaT. HAayK, JOICHT
O.K. Tomnurickuit, kauJ. Gpu3.-Mar. HAyK, JOLEHT
N.A. YyGapos, kaH/. pu3.-Mar. HAyK, JOLEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 Criocoben oCyIIecTBISATh MTOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEIICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.1 Ananusupyert 3aaady, BBIJIEsS 3TAIbl €€ PelleHus,
JeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAJIU3UPYET M BBHIOMpAET
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

YK-6 CriocoGeH ynpaBisTh CBOUM BPEMEHEM,
BBICTPAMBAaTh U PEAIN30BbIBATH TPACKTOPHUIO
cCaMOpa3BUTHS Ha OCHOBE NPUHIIUIIOB
00pa3oBaHMs B TeUEHUE BCEH KU3HU

VK-6.2 CnocobeH  MIaHUpOBaTh  CaMOCTOSITEILHYIO
NeSITebHOCTE B PEIICHUH NPOQPEecCHOHANBHBIX —3ajad;
MOZABEPraTh KPUTUYECKOMY aHAINM3y HPOAETIaHHYI0 pabory;
HAXOJUThb U TBOPYECKH HCIIOJIb30BaTh UMEIOLIUICS OMBIT B
COOTBETCTBUH C 3a/1a4aMU CaMOPa3BUTHS

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIU

B pe3ynbrare u3ydeHus AUCIUTUIMHEL «JInHelHas anreOpa» 00yJaromics JOKCH:

3HATb:

olepalnuy ¢ MaTpULIAMU, METO/IbI BBIYMCIIEHHS PaHra MAaTPUIIbl U I€TEPMUHAHTOB;
TEOpPEMBI O CHUCTEMax JIMHEHHBIX ypaBHeHMH Kponekepa-Kanemnun m ®penronbma, NpaBHIIo
Kpamepa, obiiee perieHre CHCTEMbI TIMHEWHBIX YPaBHEHUH;
OCHOBHBIE OIPEAEIEHUS M TEOPEMbl O JIMHEHHBIX MPOCTPAHCTBAX M IMOANPOCTPAHCTBAX, O
JUHEHHBIX OTOOPaKEHUSX TMHEHHBIX MPOCTPAHCTB;
OTpEeNeICcHus] M OCHOBHBIE CBOMCTBa COOCTBEHHBIX BEKTOPOB, COOCTBEHHBIX 3HA4YCHUH,

XapaKTECPpHUCTUUICCKOTO MHOTOYJICHA,

MpUBEJCHUE KBAAPAaTUYHOH (QOpPMBI K KaHOHWYECKOMY BHIY, 3aKOH HHEPLHH, KPUTEpUN

CunbBectpa;

KOOPAWHATHYI0 3alluCbhb CKaJIApPHOI0 IMPOU3BCACHUA, OCHOBHBLIC CBOMCTBa CaMOCOIIPSKCHHBIX

npeobpa3oBaHuii;

OCHOBBI TEOPUH JTMHEHHBIX MPOCTPAHCTB B 00beMe, 00ECICUNBAIOIIEM H3YUCHUE aHATUTHYECKON
MEXaHUKHU, TEOPETHUECKOI (PU3NKN M METOJJOB ONITHMAJILHOTO YIPABICHHUS.

yMeThb:

MPOU3BOIUTH MATPUYHbIE BHIYMCIICHUS, HAXOIUTH OOPATHYIO MaTpPHUILy, BEIYUCIIATh 1ETEPMUHAHTHL;

HaXOJUTh YMCICHHOE PELICHUE CUCTEMBbI TMHEHHBIX ypaBHEHHH. HAXOIUTh COOCTBEHHbIE 3HAYECHUS
U CcOOCTBEHHBIE BEKTOpPHI JIMHEHHBIX NPeoOpa3oBaHUM, NPUBOAUTHL KBAAPATUYHYIO (QOpMY K
KaHOHMYECKOMY BHIY, HAaXOIUTb OPTOHOPMHMPOBAHHBIM 0a3uc W3 COOCTBEHHBIX BEKTOPOB

CaMOCOIIPAKCHHOI'O npeo6pa30BaHH$[;

OIIEPUPOBAThH C 3JIEMEHTAMU M IOHATHAMM JMHEHHOIO NPOCTPAHCTBA, BKJIIOUAsi OCHOBHBIE THIIbI
3aBHCHMOCTEH: JIMHEHHBIE ONePaTOPhl, OMIIMHEHHbIE U KBagpaTHYHbIC ()OPMBI.

BJaJeTh:

O0IIMMH NOHATHAMH U ONIPEAETICHUSIMH, CBI3aHHBIMH C MaTPUYHOHN anredpoi;
reOMETPUUYECKON MHTEPIpETalNel CUCTEM JIMHEHHBIX YPAaBHEHUHN U X PEIICHUM;
MOHATUSAMU JIMHEHMHOTO MPOCTPAHCTBA, MATPUYHOM 3aIMCHIO TIOANPOCTPAHCTB U OTOOpAKEHUH;
BEJICHUSMU O IPUMEHEHMSX CIIEKTPAJIBHBIX 3a/1a4;
NPUMEHEHHUSIMU KBAaJIPaTHYHBIX (OPM B TEOMETPUU U aHAJIH3E;
MOHATUSIMH CONPSKEHHOTO U OPTOTOHAIBHOTO MIPe0Opa30BaHNUS;
IPUMEHEHUSIMH €BKJIMJIOBOM METPUKM B 3ajJayaX IE€OMETpPUUM M aHajau3a, pPas3IM4yHbIMU
MPWIOKEHUSMHA CUMMETPUYHOM CIIEKTPaIbHON 3a/1a4H;
YMEHHEM I10JIb30BaThCsl HEOOXOANMON JTUTEpaTypoii Ui pelIeHns 3aad MOBBIIIEHHON TPYIHOCTH

(B BapMaTUBHOI YacTH Kypca).

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKyIIeMy KOHTPOJII0




Texkymuii KOHTPOJb OCYIIECTBISIETCS Ha OCHOBE OabHO-pedTHHroBoi cucrembl (BPC) omnenkn
3HaHWU 10 wu3yyaemMod gucuuivinHe. BPC y4uThIBaeT BBINOJHEHHWE CTYAEHTAMH COBOKYIHOCTH
JOMAaIIHUX 33/JlaHUi M KOHTPOJIBHBIX PAa0dOT B COOTBETCTBMM C Y4eOHbIM IUTaHOM. JlaHHBIE O
MOCEIAEMOCTH M TEKYLIeH yCleBaeMOCTH BHOCATCS MPENOAABATENSIMU B CHEHHUAJIbHBIC JXypHANIbl U
yuutbiBatorca B bPC.

Texymuii KOHTPOJIb Ha OCHOBE JAOMAIIIHUX 33JaHUI OCYIIECTBISIETCS B TEUCHUH Y4eOHOTO ceMecTpa B
CPOKH, YCTaHOBJICHHBIC YUeOHbBIM YIPABICHUEM, B COOTBETCTBUHU C YUEOHBIM IJIAHOM.

Jns cpaum 3amaHusl CTyAGHT 00s3aH NPEJOCTAaBUTh pELICHHWE 3aJadd JIOMAallHEero 3aJaHus B
MUCbMEHHOM (OopMe, OTBETUTh Ha BONPOCH! MPENOAaBaTeNs M HAMHCaThb KOHTPOJIbHYIO paboTy IO
3a/IaHUI0, TI0 KOTOPOU MPOBEPAIOTCA 3HAHUE MOHATUN M YTBEPKACHUM IO TEMaM CIAaBa€MOTO 33JIaHUs
U YMEHMIO pelliaTh 3a/lauu.

Bo Bpems BBINOIHEHHWS KOHTPONBHOW palbOTHI HENb3s I0Jb30BAaThCS MOMOIIBIO JIPYTHX JIMIL,
BBIUYMCIIUTEIBHON TEXHUKU U MOOUIILHBIMH TEIePOHAMH.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

1. JlokaxxuTe, 4yTO BCe MMHOpPHI nopsinka k B HekoTopoil Marpuue paBHbl 0, TO MUHOpPBI Gonee
BBICOKHX TTOPSAKOB TaKke paBHbI .

2. JlokakuTe, 9TO €CIIU CTOJIOIBI MATPHUIBl CHCTEMBI IMHEHHBIX YPaBHEHUH JTMHEHHO HE3aBUCUMBI, TO
cucTeMa UMeeT He 0osiee OTHOTO peleHus.

3. Uro Takoe mpsiMas CyMMa JIMHEHHBIX MOXNpPOCTpPaHCTB? JIOKakHMTe, YTO MPOCTPAHCTBO BCEX
(byHKIMI , OMpeNeNIeHHbIX Ha OTpe3Ke [-a, a], sABiIsfeTcd MpsIMOil CyMMOM MOIIPOCTPAHCTBA YETHBIX
(GYHKIMIA ¥ TOANPOCTPAHCTBA HEUYETHBIX (YyHKIINH.

4. Kak cBsa3aHbl Mexay co0oi KpaTHOCTb KOPHS XapaKTEPUCTUYECKOTO MHOTOYJICHA JIMHEHHOTO
npeoOpa3oBaHUsl U Pa3MEPHOCTH COOTBETCTBYIOILETO COOCTBEHHOro mojmnpocrpancrtsa? [lpusenute
IpuMep, KOTJia OHU Pa3INdHBIL.

5. Kak u3mMeHuTCs Marpulia nepexoaa oT OHOro 6asuca K Apyromy, eciu :

a) MMOMEHSTh MECTaMU i-i U j-i BEKTOPHI IIEPBOTO Oa3mca;

0) IOMEHSTh MECTaMH i-i | j-i BEKTOPHI BTOPOTO 6a3uca;

B) pPacIOJIOKUTh BEKTOPBI 000MX 0a3UCOB B 0OPAaTHOM MOPSIKE?

6. Kako#i BuJ uMeeT MaTpulia JIMHEHHOTO mpeobOpasoBaHusi B Oasuce el,..., en, ecmu el,..., en
(k<n) oOpazytoT 0azuc B ”HBApMAaHTHOM HOANPOCTPAHCTBE JAHHOTO MPOCTPaHCTBA?

7. JlokaxuTe, 9TO ONPEACIUTENH MaTPUIIBI JIMHEWHOTO MPeoOpa3oBaHmsl HE MEHSIETCS TIPU H3MEHEHUHU
0azuca. BepHo 11 3TO /U1t MaTpUIBI KBaApaTUIHON Gopmbl? JlokaxkuTe, 4TO TPH MEPEXo/ie OT OJHOTO
OPTOHOPMHPOBAHHOTO 0a3nuca B EBKIMIOBOM IPOCTPAHCTBE K JPYyroMy OIPEACTHTENb MaTPUIBI
KBaJpaTU4HON OPMBI HE MEHSAETCSL.

8. Kakue 3Ha4eHUS MOXKET IPUHUMATh ONpPEIeIUTETb OPTOrOHAIBHON MaTpHuIlsl? BepHo 1w, uTo ecin
OIIPEACITHUTEIIh MATPHUIIBI ITO MOYJIIO paBeH 1, TO OHa OpPTOrOHaJIbHA?

9. Uto Takoe MOJOXKUTENLHO (OTpHIIATENILHO) omnpeelieHHas kBaapatuanas ¢popma? Chopmynupyiite
kputepuii CribBecTpa U TOJIOKHTEIFHO ONpEISICHHBIX KBaJIpaTHYHBIX (popMa ero aHaior uis
OTpPHULIATENILHO ONPEIEIEHHBIX KBaIPATHYHBIX (hOPM.

10. Coopmynupyiite cBOiCTBa COOCTBEHHBIX 3HAYCHHH CaMOCONPSHKEHHOTO W OpPTOTOHAIBHOTO
npeoOpa3zoBanuil. Jlokaxkute, 4TO COOCTBEHHBIE BEKTOPHI 3THUX IPEOOpa30BaHM, COOTBETCTBYIOIUE
pa3IMIHBIM COOCTBEHHBIM 3HAYCHUSIM, OPTOTOHAJIBHEL.

[Ipumepsl 5K3aMEHALMOHHBIX OUIIETOB

Buer Ne 1

1) Panr marpuusl. Teopema o panre marpuubl. Teopema o 6a3ucHOM MHUHODE.

2) Ilpuemute kBaaparuunyo Gopmy $2x 1x 2+2x 2x 3+2x 3x 4§ (B $\Bbb R™M$) «
KaHOHWYECKOMY BUAY U HaWIUTE KAHOHWYECKHH 0a3ucC, MONOKUTEbHBIA 1 OTPULATEIIbHBIA HHIEKCHI
HUHEpLUU.

buner 2

1) Cucrema nuHelHBIX ypaBHeHuil. Teopema Kpouekepa-Kanemnn. Teopema @penronbma.
@dyHaaMeHTanbHas cucTeMa pemeHuil. Oomee peleHne cucTeMbl IMHEHHBIX YpaBHEHHUH.



2) Haiinute (B MCXOmHOM OpTOHOpMHpOBaHHOM Oasuce B $\Bbb R”™4$) marpuiy oproronambHOro
MPOCKTUPOBAHHUS Ha TOIINPOCTPAHCTBO, 3aJaHHOE ypaBHeHUEeM, $X 1-x 2-x 3+x 4=08. Snsercs nu
3TO NpeoOpa3oBaHUE CaAMOCONPSKEHHBIM? SIBIIsSIeTCs T 3TO peoOpa3zoBaHue OPTOTOHATBHBIM?

Kputepun onennBanus

Onenka «ommyHO (10)» BeIcTaBisieTcss OOydYalOLIEMycCs, €CIM OH I[OKa3aJl BCECTOPOHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE MPH PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
MPUHATHIX PEIIEHUN;

omleHka «oTmu4HO (9)» BBICTaBNIAETCS OOydaromieMycsi, €clid OH TIOKa3all BCECTOPOHHHUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI M YMEHHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHUE
MNPUHATHIX PELICHUH, HO TPU 3TOM OBUIM JOIYIIEHbl HEOONbIINE HETOYHOCTH, KOTOpbIE ObUIN
CaMOCTOSATEJIEHO OOHAPYKEHbI U HCIIPABIICHBI;

olleHKa «oTIM4HO (8)» BBICTaBIAETCS OOydaromieMycs, €clid OH TI0Ka3all BCECTOPOHHHUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOHW NpOrpaMMbl AMCLUIUIMHBI U YMEHUE YBEPEHHO
IPUMEHATh UX Ha MPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MNPUHATHIX PELICHWH, HO NPU 3TOM ObUIM JOMYIIEHBI HeOONbIIME HETOYHOCTH, KOTOpBIE IOCIIe
yKa3aHus 3K3aMeHaTopa ObUTH CaMOCTOSTEIbHO UCTIPABIICHBI;

OLIEHKa «X0po1o (7)» BBICTABIAETCS 00y4alOIEeMyCsl, €CJIM OH TBEPAO 3HACT MaTepHall, TPaMOTHO H 110
CYLIECTBY H3JlaraeT €ro, yMmeeT IPUMEHATh IIOJIyY€HHblE 3HAHHUA Ha IPAKTUKE, HO JOIIyCKaeT
HETOYHOCTH B OTBETE MJIH JIEJIaeT HECYIIECTBEHHbBIE OIIMOKY NPHU PELICHUH 3a/1a4;

OLICHKA «XOpowIOo (6)» BBICTABIISIETCS 00yYaIOIEMyCsl, €CJIM OH TBEPJIO 3HAET MaTepHajl, 'PaMOTHO U I10
CYIIECTBY H3JIaraeT ero, yMeeT IpPHUMEHATh IOJY4YCHHbIC 3HAHHWS Ha IPAKTUKE, HO [OIMYCKaeT
HeOOoJIbIINE OMMOKK B OTBETE ¥ (WJIN) TIPH PEIICHUY 3a]1a4;

OLIEHKa «XOpoIO (5)» BBICTABIACTCS 00y4alOIEMYyCsl, €CJIM OH TBEPAO 3HACT MaTepHall, TPaMOTHO H 110
CYLIECTBY H3/araeT €ro, yMeeT IPUMEHATh IIOJIYYEHHbIE 3HAHMsS Ha IPAKTUKE, HO OTBEYAET
HEYBEPEHHO U (MJIM) JOITycKaeT OMMOKY IPY PELICHUH 3a7ad;

OLICHKA «YIOBJIECTBOPHUTENBHO (4)» BBICTABISIETCS OOydarolleMycsi, IMOKa3aBIIeMy (pparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWH, HETOUHble (OPMYIMPOBKH 0a30BBIX TOHSATHH, HapPyIICHUS
JIOTHYECKON MOCIIEN0BATEIbHOCTH B H3JIOKEHUU IPOrPaMMHOTO MaTEPHAIIa, €CJIA MIPH 3TOM OH BJIAJIEET
OCHOBHBIMU pa3jiellaMi y4eOHOW IporpaMMbl, HEOOXOAMMBIMU JUIS AaJbHEHIIEr0 00y4eHHs U MOXKET
MPUMEHSTH MOJy4YeHHbIE 3HAHUS 110 00pa3ly B CTAHJAPTHON CUTYyallny;

OLICHKA «YIOBJIETBOPHUTENBHO (3)» BBICTABISICTCS OOydYarolleMycsi, MOKa3aBIIeMy (pparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWH, HETOUHble (OPMYIMPOBKH 0a30BBIX TOHSATHH, HapYyIICHUS
JIOTUYECKOW TOCIEA0BAaTEIbHOCTH B M3JOKEHUHM IPOrPaMMHOIO Marepuana, HE BIAJCIOLEMY
HEKOTOPBIMH pasieslaMi y4yeOHOH MporpamMMbl, HO YMEIOIIEMY NPHMEHSTh HNONyYeHHbIE 3HAHMS IO
00pa3ily B CTaHJapTHON CHTYyalluy;

OLICHKA «HEYIOBJIECTBOPUTENHHO (2)» BBICTABIAETCS OOyyaromeMycs, KOTOPBIH HE 3HaeT OoJblLIei
4aCcTH OCHOBHOTO COJEpXaHUS y4eOHOW MporpamMMbl JUCLUIUIMHBL, JOMYyCKaeT IpyOble OmIMOKU B
(hopMyIIMPOBKaxX OCHOBHBIX MOHSATHI JUCHUIUIMHBI U HE YMEET UCIIOJIb30BaTh MOJIYYCHHBIC 3HAHUS IPU
pEILIEHUH TUIIOBBIX IPAKTUYECKUX 3a7a4;

OLICHKA «HEYJOBJIETBOPHUTENbHO (1)» BBICTaBIsIeTCs 00ydaromeMycsi, oKa3aBUIeMy [IOJHOE HE3HaHHE
y4eOHON NPOrpaMMbl JUCLUILIMHEI.

5. MeTonuueckne MaTepuaIbl, ONpeIesONINe MPoueIyPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(Wy1M) oNbITA AESITEILHOCTH

[Ipu npoBeneHN yCTHOTO 3K3aMeHa 00yYaromeMycsl IPEI0CTaBISETCS OMH Yac (ACTPOHOMHYECKHU)
Ha MoAroToBKy. Onpoc oOydaromerocs Mo OUIeTy Ha yCTHOM 9K3aMEHE He JIOJDKeH HPEeBBIIIATh JABYX
YacoB.

Bo BpCEMs IIPOBCACHUSA 5K3aMCHaA o6y%uomneca MOTYT ITOJIb30BATbHCA nporpaMMoﬁ JAUCIUITIIIMHBI.



«COT'JTACOBAHO»
[IpopexTop mo y4eOHOI U JOBY30BCKOH MOJATOTOBKY
A.A. BopoHoB
« » 2019

bajibHO-peTUHIOBAas CHCTEMA OLIEHKH 3HAHUU CTYJACHTOB

Hucuumnnuna: «J/Iuneiinas aaredopa», 1 kype, 2 cemecTp, IK3aMeH

Kadenpa: BBICILIEH MAaTEMaTUKU
Ne Bug 3ansarmii Cymma 0a/1i10B
1. | KonrponsHas padora Ne 1 o caaue 1 3amanus 0-9
2. | Konrponsnas padora Ne 2 o cpaue 2 3a1aHust 0-9
3. | 3amanue Ne 1 0-3
4. | 3aganue Ne 2 0-3
5. | IIpoBepka T€OpETUUECKUX 3HAHUM 0-3
6. | PaGota Ha cemuHapax 0-3
7. | Pe3ynpTaTBHas paboTa Ha NPAaKTUKyMeE [0 PELICHUIO 3a1au™ 0-3
8. | UtoroBas KOHTpOJIbHASI. DK3aMeH (YCTHBIH OTUYET) 0-70
HUTOI'O 0-100

* ecaM TpPU ydeTe ITOTO BUAa padOTBl HMTOroBas cymMma 3a paboTy B CEMECTpe MPEBOCXOIHT
30 6amioB, TO cuuTaTh ee paBHoit 30.

Cymma 0asuioB 3a yCTHBIN 0TBeT Hauucisiercs mo ¢popmyie N * 7, rone N > 3 — npeBapurenbHas OlcHKa
3a YCTHBIHM OTBET 1O JecsaTudamipHol mkane. Ecaun N=1, 2, To utoroBas oleHka coBmnagaet ¢ N.

COOTBETCTBHE OIICHOK UTOTOBOM aKaJeMHUICCKOHN YCIIeBaeMOCTH OAITLHO-PEHTHHTOBOM CHCTEMBL.

Bbaaaer BPC Onenku
93 -100 10
86 —-92 9 OTJIMYHO
79 — 85 8
72 —178 7
65—-71 6 XOpOIIO
58 — 64 5
51-57 4
4450 3 YAOBIETBOPUTEIBHO
3043 2
0_29 " HEYI0BJIETBOPUTEIHHO

PermaMeHT mpWHATHSA NOMAITHUX 3aJaHUA W TMPOBENEHHs dk3ameHa omperensercs «llomoxxenmem o
TEKyIIeM KOHTpPOJIE YCII€BAEMOCTH WM TIPOMEXYTOYHOW aTTeCTallud CTYJIEHTOB Ha Kadempe BBICIIEH
MaTEeMaTUKID.

3aB. kadeapoii I'.E. UBanos




