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AHHOTANMA
Kypc "Jluneiinas anreOpa" opueHTUPOBaH Ha CTYACHTOB IIEPBOT0 Kypca OakaiaBpuara.
B kypce "Jluneiinas anre6pa’ nu3y4aroTcsi OCHOBBI JIMHEHHON aJreOphl.
B nHauane kypca n3y4aercsi HOHATHE paHra MaTpullbl. M3ydaeTcs obmast Teopus perieHusi CUCTEM JIMHEHHBIX
YpaBHEHUH, HCClenyeTcss MX COBMECTHOCTh Ipu momomm TeopeM Kponekepa-Kamemmn u ®penronbma.
[aroTcst 0CHOBBI TEOPUU
JMHEHHBIX MPOCTPAHCTB (0a3uc, pa3MepHOCTh, CyMMa U IepecedeHre HOAIIPOCTPAHCTB).
BBopsTcs nmoHsATHA TMHEHHBIX 0TOOpaXKeHUs U Mpeodpa3oBaHus, sapa u oopasa. OOcyxaaeTcs mepeBoj Bcex
9THX MOHATUHN Ha MaTpPUUYHBIN s13bIK. M3yuaeTcst Teopema 00 nzomopduszme. MzyuaeTcst cTpykTypa THHEHHOTO
npeoOpa3oBaHus
JUHEHHOTO MpocTpaHcTBa. M3ywaroTcs WHBAapHaHTHBIE MOANPOCTPAHCTBA, COOCTBEHHBIC 3HAYCHUS M
COOCTBEHHBIE BEKTOPBI, XapaKTEPUCTUUYECKHUI MHOTOUYICH, BONPOCHI, CBA3aHHBIE C AMArOHAIN3YyEMOCTHIO
npeobpa3oBaHusl.
BBopsarcs nuneiinbie ¢popmel. M3yuaercs conpsskeHHOE MPOCTPAHCTBO M OMOPTOroHaNIbHBIN Oazuc. BBonsarcs
MOHATHSL OMIIMHEHHON W KBajpatmuHOW (opMm. Mccnemyercs BOonmpoc NMpPUBEACHUS KBaJIPaTUYHBIX (HOpM K
KaHOHUYECKOMY
Buay. PaccMarpuBatoTcs 3HakoonpeaeneHHble KBaaparnunble Gpopmel. M3yuaercsa kpurepuit CunbBecTpa.
PaccmarpuBaeTcst akCMOMaTHKa €BKJINAOBA IpocTpaHcTBa. M3ywaercss marpunma I'pamMa M ee OCHOBHbIC
cBoiicTBa. M3ydaercss mpouecc OpTOroHajdu3alMu. PaccMaTpuBalOTCS OPTOTOHAIBHOE NPOEKTHPOBAHUE,
OPTOTOHAJIbHBIE JIOMOTHEHHS.
Uzyuatorcss nmHelHBIE MpeoOpa3oBaHMsl €BKIWAOBA MPOCTpaHCTBAa. VccienyroTcs OpTOTOHANbHEBIE,
CONPSKEHHBIE U CaMOCOIPSDKEHHBIE IPeoOpa3oBaHus U UX OCHOBHbIE CBOWCTBA. CTPOUTCS OPTOrOHAIBbHBIN
0a3uc, B KOTOPOM
KBaJpaTHuHas GopMa MMeeT AUaroHaabHbIA BUA. PaccMaTprBaeTCsi BONPOC OIHOBPEMEHHOTO MPHUBEACHHS K
JMaroHaJbHOMY BUY Napbl KBaAPaTUUHBIX (DOPM.
Hccnenyercs yHUTapHOE NPOCTPAHCTBO M €ro akcuoMaruka. V3ywarorcss yHUTapHble HpeoOpa3oBaHUs U
SPMUTOBBI (POPMBL.

1. leau u 3apauu

eap AUCUMNIMHBI

O3HAKOMJICHHE CIylIareneld ¢ OCHOBAMU JIMHEHHOW aireOpbl M MOATOTOBKA K H3YYEHHUIO IPYTUX
MaTeMaTHYeCKUX KypcoB — Iu(QepeHInanbHbIX YpPaBHCHUH, TeOpuH (YHKIUH KOMILIEKCHOTO
MEPEMEHHOT0, ypaBHEHHH MareMarndeckod (u3uky, (YHKUIHOHAJIBHOTO aHajiu3a, aHAJIWTHYECKOU
MEXaHUKH, TEOPETHUECKOI (PU3MKH, METOIOB ONITUMAJIBHOTO YIPABICHHS U JIP.

3agauu AU CHUIIHHBI

[l mpuoOpeTeHHe CIylaTeNsiMH TEOPETUYECKUX 3HAHWH M MPAKTHYECKUX YMEHHH M HaBBIKOB B
00JIaCTH MAaTPUYHON anreOpbl, TEOPUU JIMHEHHBIX IPOCTPAHCTB;

[] moaroroBka CJ'IymaTeJ'ICfI K U3YYCHUIO CMCIKHBIX MATCMATUYCCKUX JUCLUIIINH;

O MpUOOpETeHNE HABBIKOB B MNPUMEHEHHMHM METOAOB aHAIWTHYECKOM B (U3MKE U APYTHX
€CTECTBEHHOHAYYHbBIX JUCLUIUIMHAX.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananusupyet 3aaady, BRI 3TaIlbl €€ PelIeHus,
NeMCTBUS 10 PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
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 CrnocobeH  MIaHHpPOBaTh  CaMOCTOSTENBHYIO
NESITeIbHOCTE B pEUICHWH NpOo¢eCCHOHAIBHBIX —3a1ay;
MOZBEpraTh KPUTUYECKOMY aHAJIM3y HpPOJENaHHYyI0 padoTy;
HAXOIUTh M TBOPYECKH MCIOJNB30BATh MMEIOLIUICS OIBIT 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:
[J omepauuy ¢ MaTpuliaMH, METObI BBIUMCIIEHHUS paHTa MaTpULIbl U AETEPMUHAHTOB;
O TEOpPEMBI O CUCTEMax JMHEHHBIX ypaBHeHMM Kponekepa-Kanemnu n ®penronsma, mpaBuHiIo
Kpamepa, obiiee perieHre CHCTEMbI TMHEWHBIX YPaBHEHUH;
O OCHOBHBIE OIIPENEICHUS M TEOPEMBl O JIMHEHHBIX MPOCTPAHCTBAX M IMOAMPOCTPAHCTBAX, O
JUHEHHBIX OTOOPaKEHUSX TMHEHHBIX MPOCTPAHCTB;
O ONpeneseHusT M OCHOBHBIE CBOWCTBAa COOCTBEHHBIX BEKTOPOB, COOCTBEHHBIX 3HAYCHUH,
XapaKTEPUCTUUECKOIO MHOTOUIIEHA,
O NPUBEACHUE KBAAPAaTUYHOH (QOPMBI K KAHOHMYECKOMY BHUAY, 3aKOH WHEPUUH, KPUTECPHU
CunsBectpa;
O KOOPIVMHATHYIO 3allUCh CKAaJSPHOTO IMPOU3BEICHHS, OCHOBHBIE CBOMCTBA CaMOCOIPSKEHHBIX
npeobpa3oBaHuii;
[J  OCHOBBI TEOPHH JMHEHHBIX MPOCTPAHCTB B 00beMe, 00CCIIEUNBAIOIIEM H3YUCHUE aHAJTUTUYCCKON
MEXaHUKHU, TEOPETHUECKON (PU3MKN 1 METOJJOB ONITHMAJILHOTO YIPaBICHHUS.

YMETb:
[J TpOU3BOAMTH MAaTPUYHBIC BEIYUCICHHS, HAXOAUTH OOPAaTHYIO MaTPHILY, BBIYUCIISATH ACTEPMUHAHTEHI;
[l HaXOAWTh YUCICHHOE PEIICHHE CHCTEMbI JIMHEHHBIX YpaBHEHUIl. HAXOAUTh COOCTBEHHBIE 3HAYCHUS
U COOCTBEHHBIC BEKTOpPHl JIMHEHHBIX MpeoOpa3oBaHWi, MPHUBOAUTH KBaIpaTH4HyIO (opMy K
KaHOHMYECKOMY BHIY, HaXOAWTb OPTOHOPMHPOBAaHHBIM 0a3uc M3 COOCTBEHHBIX BEKTOPOB
CaMOCONPSKEHHOTO TpeoOpa3oBaHus;
[J omepupoBaTh C 3JIEMEHTAMHU U IOHATUSIMH JIMHEHHOIO MPOCTPAHCTBA, BKIIIOYAs OCHOBHBIE THIIB
3aBHCHMOCTEH: JIMHEHHBIE ONePaTOPhl, OMIINHEIHbIE U KBagpaTHYHbIEC (JOPMBI.

BIIAJIETh:

OOIIMMHM HOHATHUSAMH U ONPEAETICHUSIMU, CBI3aHHBIMH C MaTPUYHOHN anreOpoi;
FeOMETPUYECKON MHTEPIPETANEN CUCTEM JINHEHHBIX YPABHEHUHN U UX PELICHUN;
MOHATHSAMU JIMHEHHOTO MPOCTPAHCTBA, MATPUYHOM 3aMMCHIO TIOANPOCTPAHCTB U OTOOpAKEHUH;
BEJICHUSMU O MPUMEHEHMSX CIIEKTPAJIBHBIX 3a/1a4;
MPUMEHEHHUSIMU KBaJIPaTHYHBIX ()OPM B TEOMETPUHU U aHAIIH3E;
MOHATUSAMH CONPSKEHHOTO U OPTOTOHAIBHOTO IIPe00pa30BaHuUs;

IPUMEHEHUSMH €BKIMJOBOM METPUKM B 3ajayaXx IE€OMETpPUUM M aHalu3a, pa3InYHbIMU
MPWIOKEHUSMHA CUMMETPUYHOM CIIEKTPaIbHON 3a/1auH;
[J yMeHHEM IO0JIb30BaThCsd HEOOXOOUMOMN JIUTEPaTypor sl pelleHUsl 3a7ad IOBBIIEHHONH TPYIHOCTH
(B BapHaTUBHOMN 4acTH Kypca).

Oooooooo

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
| Marpubl W CUCTEMBl  JIMHEMHBIX 4 6 7
ypaBHEHUI
2 JInneitHoe npocTpaHCcTBO 6 4 7




3 JIvHeliHbIE 3aBUCHMOCTH B JIMHEHHOM 4 7 7
MIPOCTPAHCTBE

4 Henuueiinble 3aBUCUMOCTH B JIMHEHMHOM 6 7 9
MIPOCTPAHCTBE

5 EBxinaoBo mpocTpaHCTBO 6 6 9

6 YHUTapHOE MPOCTPAHCTBO 4 6

Hroro wacos 30 30 45

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

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

1.1. YMHOXeHue U oOparnieHue Marpuil. OpToroHallbHBIE MAaTPUIIBl. DIIeMEHTapHbIE TIPe0oOpa3oBaHUs
Marpull. Marpuuanasi popma dlieMeHTapHbIX TPeoOpa30BaHU.

1.2. OnpezeneHrie 1 OCHOBHBIE CBOICTBA JIeTEpPMUHAHTOB. MUHOPBI, anredpandeckue JONOTHEHUS,
pa3joKeHue NeTEpPMHUHAHTA IO JJIEMEHTaM CTPOKM WM cToyOna. PopMyia MOJHOTO Pa3IoKEHHS
JeTepPMUHAHTA U €€ CIeICTBU. JleTepMUHAHT IPOU3BEICHUS MaTpULI.

1.3. Pemenue cucteM JHHEWHBIX ypaBHeHHIl mo mMerony Kpamepa. Panr marpuisl. Teopema o
6a3ucHoM MuHOpe. Teopema 0 paHTre MaTpPHILIbI.

1.4. Cucremsbl nuHerHbIX ypaBHeHHH. Teopema Kponekkepa-Kanemmu. dyHaameHnTanpHas cucreMa
pemieHuil u oOliee pelieHue OAHOPOIHOW CHUCTEMBbl JIMHEHHBIX ypaBHeHHH. OOliee peuieHue
HEOHOpOoIHOM cucteMbl. Metox ["aycca. Teopema @penroabma.

2. JluneitHO€ MPOCTPAHCTBO

2.1. AxcuomaTruka JMHEWHOTO MpocTpaHcTBa. JIMHeHas 3aBUCUMOCTh M JIMHEHHAs: HE3aBHUCHUMOCTD
CHCTEM DJIEMEHTOB B JIMHEWHOM mpocTpaHcTBe. PasmepHocts u 0Oaszuc. [loampocrpaHcTtBa u
JMHEHHbIe 000JI0YKHU B JIMHEWHOM npocTpaHcTBe. CymMMa M IepecedeHne noAnpocTpancTs. [Ipsamas
cymma. ®opmyna pasMEpHOCTH CYMMBI TOIIPOCTPAHCTB. BBIBOA (GOpMYIBI pa3MEepHOCTH CyMMBI
HOANPOCTPAHCTB. [ nnepriockocTy.

2.2. Pa3noxenue 1o 06a3ucy B JMHEHHOM mpocTpaHcTBe. KoopauHaTHOE MpeacTaBlieHHE 3JIEMEHTOB
JUHEHHOTO MPOCTPAHCTBA W omepanuii ¢ HuUMU. Teopema 06 mzomopduszme. KoopaunarHast Gpopma
HEOOXOAMMOTO M JOCTATOYHOTO YCIIOBHS JINHEHHOW 3aBUCHMOCTH JJIEMEHTOB.

2.3. 3MeHeHne KOOpauHAT MPH U3MEHEHNHU 0a3nca B JIHMHEHHOM MPOCTpaHCTBE. Marpuiia nepexoaa
u ee coiictBa. KoopnuHarHas ¢opma 3a1aHus HOAIIPOCTPAHCTB M THIIEPINIOCKOCTEH.

3. JIuneitHple 3aBUCUMOCTH B JIMHEWHOM MPOCTPAHCTBE

3.1. Jluneiinpie O0TOOpaXeHUSI U JUHEHWHBIC NMPEOOpa30BaHMs JTUHEHHOro mpoctpaHcTBa. Onepanuu
HaJ IJIMHEHHbIMH mpeoOpazoBanusiMu. OOparHoe mnpeobOpazoBanue. JIMHEHHOE TPOCTPAHCTBO
JUHEHHBIX 0TOOpakeHni. Anredpa TMHEHHbBIX IpeoOpa3oBaHuil.

3.2. Matpuupl JUHEHHOro OTOOpaKEHUS M JIMHEHHOro mnpeoOpa3oBaHUs IJii KOHEYHOMEPHBIX
npoctpancTB. Onepanuu Hal JIMHEHHBIME TpeoOpa3oBaHUsIMU B KOOpAWHATHOH (dopme. M3menenne
MaTpUIbl JIMHEHHOTO OTOOpakeHUs! MpHU 3aMeHe 0a3ucoB. M3oMopdu3M MpOCTpaHCTBA JIMHEHHBIX
0TOOpa’keHUH M MPOCTPAHCTBA MATPHLL.

3.3. VHBapuaHTHBIC TOINPOCTPAHCTBA JHHEHHBIX NpeoOpa3oBaHuil. COOCTBEHHBIE BEKTOPHI U
cobcTBeHHbIe 3Ha4eHUs. COOCTBEHHBIE MOANPOCTpaHCTBA. JIMHEeliHAas HE3aBUCUMOCTh COOCTBEHHBIX
BEKTOPOB, NPUHAAICKAIINX PA3TUUYHBIM COOCTBEHHBIM BEKTOPaM.



3.4. HaxoxneHnue coOCTBEHHBIX 3HAYEHUH M COOCTBEHHBIX BEKTOPOB JIMHEHHOIO MpeoOpa3oBaHMUsI
KOHEYHOMEPHOTO  JIMHEHMHOTO  MpOCTpaHcTBA.  XapakTepucruyeckoe ypaBHeHue. OIleHKa
pa3sMepHOCTH COOCTBEHHOTO TMOAMPOCTPAHCTBA. YCIOBHS JHArOHAIM3YEMOCTH MAaTpPUIIbl JIMHEHHOTO
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 1 KBagpaTHuHble Gopmbl. X KOOpOMHATHOE NPEACTABICHHUE B KOHEYHOMEPHOM
JUHEHHOM TpocTpaHcTBe. M3MeHeHe MaTpuil OMITMHEHHON U KBaIpaTUIHON (OpM NIPpU M3MEHEHUH
Oasuca.

4.2. TlpuBeneHue KpaapaTH4HOW (OpMBI K KaHOHMYECKOMY Buay MeromoM 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 eBkingoBa mpocTtpancTtBa. HepaBenctBo Komm-bynsikoBckoro. HepasenctBo
TpeyronbHuKa. Marpuna ['pama u ee cBoiicTBa.

5.2. KoneunomepHoe eBKIMIOBO mpocTpaHcTBO. OproroHanmzanusi 6azuca. Ilepexox oT omHoro
OPTOHOPMHPOBAHHOTO 0azuca K Apyromy. OpTOroHaJIbHOE IOTIOTHEHUE MOANPOCTPAHCTBA.

5.3. Jluneitnple npeoOpa3oBaHUsl €BKIWAOBA MpocTpaHcTBa. OpPTOroHaJbHOE MPOCKTHPOBAHUE HA
noanpocTpanctBo. CompsbkeHHbIe IpeoOpaszoBaHusi, uX cBoiictBa. KoopaunatHas Qopma
COIPSDKEHMSI TPe0Opa30BaHNs KOHEYHOMEPHOTO €BKIIMA0BA IPOCTPAHCTRA.

5.4. CamoconpsbkeHHBIe TIpeoOpa3oBaHus. CBOMCTBA MX COOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX
3HaueHu#. CyuiecTBoBaHue 6a3uca U3 COOCTBEHHBIX BEKTOPOB CaMOCOIPSKEHHOTO TPeoOpa3oBaHusl.
5.5. OptroronansHble mpeoOpazoBanus. Ux croiictBa KoopauHaTHBIN MpPH3HAK OPTOTOHATHLHOCTH.
CaoiicTBa opToroHanbHbIx Marpull. [lonsipHoe paznokeHue JTUHEHHBIX NPeoOpa3oBaHMil €BKINI0BA
npocTtpancTBa. KaHOHMuYeCKHil BUI MaTpHlbl OPTOrOHAJIBHOIO mpeolOpasoBaHus. CHHTYIspHOE
pas3jioKeHHe.

5.6. IlocTpoeHue OpPTOHOPMHPOBAHHOTO Oa3uca, B KOTOPOM KBaJapaTH4yHas ¢opMa HMeeT
IUaroHanbHbIM BuA. OIHOBpEMEHHOE NMpHUBEIEHHE K AMArOHaJbHOMY BUAY Mapbl KBaApPaTUYHBIX
¢dbopM, O11Ha U3 KOTOPBIX ABJISIETCS 3HAKOOTIPEISIICHHOM.

6. YHUTapHOE MIPOCTPAHCTBO

6.1. YHUTapHOE MPOCTPAHCTBO U €0 aKCMOMAaTHKa. YHUTApHbBIE U 3PMHUTOBBI MAaTPULbl. YHUTAPHBIC
U DPMHUTOBBI TpeoOpa3oBaHMsA. OpMHUTOBBI (opmbl. CBOHCTBA YHUTApHBIX U IPMHTOBBIX
npeobpazoanuii. CBOKWCTBA SPMUTOBBIX (HOPM.

6.2. [Tonsitue o Tenzopax. OCHOBHBIC TEH30PHBIC ONEpaluK. TeH30pbl B €BKIIMIOBOM 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
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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 .—
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8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
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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.
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1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

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

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

VK-6.2 CrnocoOeH  MIaHHpPOBaTh  CaMOCTOSTENBHYIO
NeSITeIbHOCTE B pEUICHUH NPOo¢eCCHOHAIBHBIX —3a]ay;
MOZABEPraTh KPUTUYECKOMY aHAJIM3y HPOJENaHHYyI0 padoTy;
HAXOIUTh W TBOPYECKH MCIOJIB30BAaTh UMEIOLIUICS OIBIT B
COOTBETCTBUH C 3a/1a4aMU CaMOPa3BUTHS

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

2. Iloka3zare/iM OLCHMBAHMS KOMIIETCHIMIA
B pe3ynbrare u3ydeHus AUCIUTUIMHEL «JInHelHas anreOpa» 00yJaromics JOKCH:

3HATh:
[J omepauuy ¢ MaTpuliaMH, METObI BEIUMCIIEHHUS paHTa MaTpULIbl U AETEPMUHAHTOB,;
O TEOpPEMBI O CUCTEMax JMHEHHBIX ypaBHeHMM Kponekepa-Kanemnu m ®dpenronsma, mpaBuHiio
Kpamepa, obiiee perieHre CHCTEMbI TIMHEWHBIX YPaBHEHUH;

O OCHOBHBIE OIIPENEICHUSI M TEOPEMBl O JIMHEHHBIX MPOCTPAHCTBAX M IMOAINPOCTPAHCTBAX, O
JUHEHHBIX OTOOPaKEHUSX TMHEHHBIX MPOCTPAHCTB;

O ONpeneieHusT M OCHOBHBIE CBOWCTBAa COOCTBEHHBIX BEKTOPOB, COOCTBEHHBIX 3HAYCHUH,
XapaKTEPUCTUUECKOIO MHOTOWIIEHA,

O NPUBEACHUE KBAAPAaTUYHOH (QOpPMBI K KAaHOHMYECKOMY BHUAY, 3aKOH WHEPUUH, KPUTECPHU
CunbBectpa;

O KOOPIVMHATHYIO 3allUCh CKAaJSPHOTO IMPOU3BEICHHS, OCHOBHBIE CBOMCTBA CaMOCOIPSKEHHBIX
npeobpa3oBaHuii;

[J  OCHOBBI TEOPHH JMHEHHBIX MPOCTPAHCTB B 00beMe, 00CCIIEUNBAIOIIEM H3YUCHUE aHATUTUYCCKON
MEXaHUKHU, TEOPETHUECKOI (PU3NKN M METOJJOB ONITHMAJILHOTO YIPABICHHUS.
YMeThb:
[J TpOU3BOAMTH MaTPUYHBIC BEIYUCICHUS, HAXOAUTH OOPAaTHYIO MaTPHILY, BBIYUCIATH ACTEPMUHAHTEHI;
[l HaXOAWTh YUCICHHOE PEIICHWE CHCTEMbI IMHEHHBIX YpaBHEHUIl. HAXOAUTh COOCTBEHHBIE 3HAYCHUS
U COOCTBEHHBIC BEKTOPHl JIMHEHHBIX MpeoOpa3oBaHWi, MPHUBOAUTH KBaIpaTH4HyI (opMy K
KaHOHMYECKOMY BHIY, HaXOAWTb OPTOHOPMHPOBAaHHBIM 0a3uc M3 COOCTBEHHBIX BEKTOPOB
CaMOCONPSKEHHOTO TpeoOpa3oBaHus;
[J omepupoBaTh C 3JIEMEHTAMHU U IOHATUSIMM JIMHEHHOIO MPOCTPAHCTBA, BKIIIOYAs OCHOBHBIE THIIB
3aBHCHMOCTEH: JIMHEHHBIE ONePaTOPhl, OMIIMHEHHbIE U KBagpaTHYHbIC ()OPMBI.
BJIaJeTh:
[l oOmMMH MOHATHSAMH H ONIPEEIICHUAMH, CBSI3aHHBIMU C MaTPUYHOM anreOpoii;
TFeOMETPUYECKON MHTEPIPETALNEN CUCTEM JINHEHHBIX YPABHEHUHN U UX PELICHUN;
MOHATHSMU JIMHEHHOTO MPOCTPAHCTBA, MATPUYHOM 3aMMCHI0 TIOANPOCTPAHCTB U OTOOpAKEHUH;
BEJICHUSMH O MPUMEHEHMSX CIIEKTPAJIBHBIX 3a/1a4;
MPUMEHEHHUSIMU KBaJIPaTHYHBIX ()OPM B TEOMETPUHU U aHAIIH3E;
MOHATUSAMH CONPSKEHHOTO U OPTOTOHAIBHOTO IIPe0Opa30BaHuUs;
IPUMEHEHUSMH €BKJIMJOBOM METPUKM B 3ajayaXx IE€OMETpPUUM M aHalu3a, pa3InYHbIMU
MPWIOKEHUSMHA CUMMETPUYHOM CIIEKTPaIbHON 3a/1a4H;
[J yMeHHEM MO0JIb30BaThCcsd HEOOXOOUMOMN JIUTEPaTypor sl peleHMsl 3a7ad IOBBIIEHHONW TPYIHOCTH
(B BapHaTUBHOMN YacTH Kypca).

I B

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



Texkymuii KOHTPOIb OCYIIECTBISICTCS HAa OCHOBe OamnbHO-pelTuHroBoi cuctembl (BPC) onenku
3HaHUW 10 u3y4aemMod mucuuruiiHe. BPC y4YuThIBaeT BBINOJIHEHHE CTYIEHTAMH COBOKYITHOCTH
JIOMAalIHUX 33/laHUi ¥ KOHTPOJBHBIX pabOT B COOTBETCTBUM C Yy4eOHBIM IIIaHOM. JlaHHBIE O
MOCEIIAEMOCTH U TEKyIIel YCIeBaeMOCTH BHOCSTCS MPENOAABATEISIMU B CIICIUAIBHBIC KYPHAIIBI U
yuutbiBatorca B bPC.

Texymuii KOHTPOJIb HA OCHOBE JOMAIIHUX 3a/IaHUH OCYIIECTBIISICTCA B TEUEHUH Y4eOHOro cemecTpa B
CPOKH, YCTaHOBJICHHBIC YUeOHbBIM YIPABICHUEM, B COOTBETCTBUHU C YUEOHBIM IJIAHOM.

Jns cpaum 3amaHusl CTYOEHT 00s3aH IPEJOCTaBUTh pEIICHHE 3aJaud JOMAIlHEero 3aJaHusl B
MUCbMEHHOM (hOopMe, OTBETUTh Ha BOINPOCHI MpPEnojaBaTelsl W HalKucaTh KOHTPOJIBHYIO padoTy 1o
3a/IaHUI0, TI0 KOTOPOU MPOBEPSIOTCA 3HAaHWE TIOHATHN M YTBEPKIEHHUH IO TEMaM C1aBaeMOro 3alaHus
U YMEHMIO pelliaTh 3a/lauu.

Bo Bpems BBINOMHEHUS KOHTPOJIBHOM pabOThl HENb3sl IOJNB30BATHCS IMOMOINBIO JPYTHX JIMIL,
BBIUYMCIIUTEIBHON TEXHUKU U MOOUIILHBIMH TEIePOHAMH.

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

1. JokaxuTe, 4TO BCe MHMHOpHI Mopsaka k B HekoTopoil marpuie paBHbl 0, To MHUHOpHEI Ooiee
BBICOKHX TTOPSAKOB TaKke paBHbI .

2. JIOKaXuTe, 4TO €CJIH CTOJIOIBI MATPHIIBI CUCTEMBI TMHEHHBIX YPaBHEHHI JTHHEIHO HE3aBUCUMBI, TO
cucTeMa UMeeT He 0osiee OTHOTO peleHus.

3. Yro Takoe mpsMas CymMMa JMHEHHBIX MOANPOCTpaHCTB? JlOKakUTe, 4TO MPOCTPAHCTBO BCEX
(byHKIMI , ONpeNesIeHHbIX Ha OTpe3Ke [-a, a], ABIAeTCs MPSAMOM CyMMOI HOANPOCTPAHCTBA YETHBIX
(GYHKIMIA ¥ TOANPOCTPAHCTBA HEUYETHBIX (YyHKIINH.

4. Kak cBsi3aHBl MEXIy COOOH KpaTHOCTh KOPHS XapaKTepHUCTUYECKOr0 MHOTOUWIEHA JIMHEHHOIOo
npeoOpa3oBaHusl U Pa3MEPHOCTH COOTBETCTBYIOIIEr0 COOCTBEHHOTo moxmpoctpancTBa? IlpuBemure
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. Kakoli BHJ uMeeT marpulla JUHEWHOTO MpeoOpazoBanus B Oaszuce el,..., en, ecnm el,..., en
(k<n) oOpazytoT 0azuc B ”HBApMAaHTHOM HOANPOCTPAHCTBE JAHHOTO MPOCTPaHCTBA?

7. JlokaxkuTe, 9TO ONPECITUTEb MaTPHIBI JMHEHHOTO MPpeoOpa3oBaHus HE MEHSETCS TIPU H3MEHEHUU
0azuca. BepHo 1n 310 JUIst MaTpuIbl kKBagpaTiuaHo GopmMbl? JloKkaxknuTe, 4TO TpH MEPEXoJie OT OJHOTO
OPTOHOPMHPOBAHHOTO 0a3nuca B EBKIMIOBOM IPOCTPAHCTBE K JPYyroMy OIPEACTHTENb MaTPUIBI
KBaJpaTU4HON OPMBI HE MEHSAETCSL.

8. Kakue 3Ha4eHUS MOXKET IPUHUMATh ONPEIeTUTENb OPTOrOHAIBHON MaTpuIlsl? BepHo mu, uTo eciu
OIIPEACITHUTEIIh MATPHUIIBI ITO MOYJIIO paBeH 1, TO OHa OpPTOrOHaJIbHA?

9. Uto Takoe MOJOKUTENBHO (OTPHUIIATENBHO) OnpeeneHHas kBaaparuuHas Gopma? Chopmynupyiite
kputepuit CriibBecTpa Ul TOJIOKHTEIBHO OINpPEACICHHBIX KBaJPAaTHYHBIX (OpMa €ro aHajor s
OTpPHULIATENILHO ONPEIEIEHHBIX KBaIPATHYHBIX (hOPM.

10. CdopmynupyiiTe CBOHCTBa COOCTBEHHBIX 3HAYEHHH CaMOCOIPSHKEHHOTO M OPTOTOHAIBHOTO
npeoOpa3zoBanuif. JlokaxuTe, YTO COOCTBEHHBIC BEKTOPBI 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) [IlpuBemute kBajparnunyo Qopmy $2x 1x 24+2x 2x 3+2x 3x 4§ (8 $\Bbb R™M$) «k
KaHOHMYECKOMY BUAY M HAlIWTe KAHOHMYECKUH Oa3uc, MOJIOKUTEIbHBIA U OTPULATEIbHBIA HHIEKCHI
HUHEpLUU.

buner 2

1) Cucrema nuneliHbix ypaBHeHHH. Teopema Kponekepa-Kamemnmu. Teopema @pearonbma.
@dyHaaMeHTanbHas cucTeMa pemeHuil. Oomee peleHne cucTeMbl IMHEHHBIX YpaBHEHHUH.



2) Haiinute (B mMcxomHOM oOpTOHOpMHpOBaHHOM Oaszuce B $\Bbb R"4§) marpuiy oproronamsHOro
MPOCKTUPOBAHMUS HA TIOAMPOCTPAHCTRO, 3aaHHOe ypaBHeHHeM, $x 1-x 2-x 3+x 4=0$. SIpnsiercs nu
3TO MpeoOpa3oBaHUe CaMOCOIPsHKEeHHBIM? SIBIIsieTcst Jin 9TO MpeoOpa3oBaHre OPTOTOHAIBHBIM?

Kputepun onennBanus

Onenka «ormmyHo (10)» BhIcTaBIAeTCS O0O0yyalomeMycs, €Clid OH IIOKa3all BCECTOPOHHUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl TUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbLHOE 0OOCHOBaHHE
MPUHATHIX PEIIEHUN;

olleHka «omM4HO (9)» BBICTaBIsSETCS OOydYalONIEMyCs, €CJIM OH IIO0Ka3aJl BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIC, IIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHHUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSTh MX Ha MPAKTHKE IPH PEILICHUU KOHKPETHBIX 3a]1a4, CBOOOIHOE M NPaBHIbHOE 000CHOBaHHE
NPUHATBIX PEHICHUH, HO TMPH 3TOM OBUIM JOMYIICHBI HEOONbIINE HETOYHOCTH, KOTOPHIC OBLIH
CaMOCTOSITEIbHO OOHAPYKEHBI ¥ UCTIPABIICHBI;

OlleHKa «OoTIMYHO (8)» BBICTABNETCS OOYydYaIONIEMyCs, €CJIM OH IO0Ka3aJl BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIC, IIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCLHUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSTh MX Ha MPAKTHKE IPH PEILICHUU KOHKPETHBIX 3371a4, CBOOOIHOE M PaBHIbHOE 000CHOBaHHE
NPUHATBIX PpEIICHWH, HO TPH STOM OBUIM JIOMYIIEHBI HEOOJIBIINE HETOYHOCTH, KOTOPBIE MOCIe
yKa3aHHs 9K3aMeHaTopa ObLIIM CAMOCTOSITEIIHO UCTIPABIICHBI;

OLIEHKa «X0po1o (7)» BeICTaBIAETCS 00Y4alOMEMYCsl, €CJIM OH TBEPJO 3HAET MaTepuall, FpaMOTHO U O
CYLIECTBY W3JIaraeT €ro, yMmeeT IPUMEHATh IIOJIyYE€HHbIE 3HAHMs Ha IIPaKTUKE, HO JIOIyCKaeT
HETOYHOCTH B OTBETE MJIH JIEJIaeT HECYIIECTBEHHbBIE OIIMOKY NPHU PELICHUH 3a/1a4;

OLICHKA «XOpoLIO (6)» BBICTABIISIETCS 00YYaIOIIEMYyCsl, €CIIM OH TBEP/IO 3HAET MaTepuall, IPaMOTHO U TI0
CYIIECTBY H3JIaraeT ero, yMeeT IpPHUMEHSATh IOJy4YCHHbIC 3HAHHS Ha IPAKTUKE, HO [OIMYyCKaeT
HeOOoJIbIINE OMMOKK B OTBETE ¥ (WJIN) TIPH PEIICHUY 3a]1a4;

OLIEHKa «XOpOoIIO (5)» BBICTABIAETCS 00Y4aIOMEMYCsl, €CJIM OH TBEPJO 3HAET MaTepuall, FpaMOTHO U O
CYLIECTBY H3/araeT €ro, yMeeT IPUMEHATh IIOJIYYEHHbIE 3HAHMsS Ha IPAKTUKE, HO OTBEYAET
HEYBEPEHHO U (MJIM) JOITycKaeT OMMOKY IPY PELICHUH 3a7ad;

OLICHKA «YIOBJIETBOPHUTEIBHO (4)» BBICTaBISIETCS OOydaromeMycs, MOKa3aBIIeMy (QparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HAHWH, HETOYHbIe (OPMYIHPOBKH 0a30BBIX MOHITHH, HAPYIICHUS
JIOTHYECKON MOCIIEI0BATEILHOCTH B H3JI0KEHUU IIPOrPaMMHOI0 MaTEPHAIIa, €CIIA IIPH 3TOM OH BJIAJIEET
OCHOBHBIMHU pa3zieiaMu y4eOHOH MporpaMmbl, HEOOXOAUMBIMHU AJIsl JaJbHEHIIEro 0O0y4eHnsT 1 MOXKET
MPUMEHSTH MOJy4YeHHbIE 3HAHUS 110 00pa3ly B CTAHJAPTHON CUTYyallny;

OLIEHKA «YIOBJIETBOPHUTEIBHO (3)» BBICTaBIsETCS OOydaromeMycs, MOKa3aBIIeMy (QparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HAHWH, HETOYHbIe (OPMYIHPOBKH 0a30BBIX MOHITHH, HAPYIICHUS
JIOTUYECKOW TOCIENOBAaTEIbHOCTH B U3JOXKEHUM NPOrpaMMHOIO MaTepuana, HE BIAJCIOLEMY
HEKOTOPBIMH pasJieslaMi y4eOHOW HpOorpaMMbl, HO YMEIOIIEMY HPUMEHSATh MOJy4YeHHBIC 3HAHUS 10
00pa3ily B CTaHJapTHON CHTYyalluy;

OLICHKA «HEYIOBJIETBOPUTENHHO (2)» BBICTABISIETCA OOydaroUmleMycsi, KOTOPbIi He 3HaeT Oosbliel
YaCcTH OCHOBHOTO COZEPXKaHMS Y4eOHOM HporpaMmbl TUCHUIUIMHBI, JOMYCKaeT rpyOble OMmMOKH B
(hopMyIIMpPOBKaX OCHOBHBIX MOHATUI IUCLUILIMHBI M HE YMEET MCIIOIb30BATh MOIYYEHHBIC 3HAHUS IPU
pEILIEHUH TUIIOBBIX IPAKTUYECKUX 3a7a4;

OLICHKA «HEYJOBJIETBOPHUTENbHO (1)» BhICTaBisieTcss 00ydaromemMycs, oKa3aBlIeMy MOJHOE HE3HaHHE
y4eOHON NPOrpaMMbl JUCLUILIMHEI.

5. MeTonuueckune MaTepuasbl, onpeneasionie Npoueaypsl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(Wy1M) oNbITA AESITEILHOCTH

[Ipu npoBeneHuM yCTHOrO 3K3aMeHa 00ydaromeMycsl IpeaoCTaBIsAeTCsl OAMH Yac (aCTPOHOMHUYECKUN)
Ha 1moAroToBKy. Onpoc obyuaromierocs mo OmieTy Ha YCTHOM JK3aMEHE He JIOJDKEH IPEBBILIATh IBYX
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




