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AHHOTaNUA
Kypc "JIunetinas anrebpa’ opueHTHPOBaH Ha CTYJEHTOB IIEPBOT0 Kypca OakajiaBpuara.
B kypce "Jluneiinas anredpa" u3ydaroTcsi OCHOBBI TMHEHHON anreOpsbl.
B Havane xypca u3ydaercs MOHSTHE paHra MaTtpuilbl. M3ydaercs oOmiasi Teopusi pelieHus CUCTEM
JIMHEHHBIX YPABHEHUH, UCCIIEYETCSI UX COBMECTHOCTH ITpu oMol teopeM Kponekepa-Kanemnu u
®penronbma. [[aroTcst OCHOBBI TEOPUU
JMHEWHBIX MPOCTPAHCTB (6a3uc, pa3MEPHOCTb, CyMMa U IIepeceueHre MOIIPOCTPAHCTB).
BBoasiTcss moHATHS NMHEHHBIX OTOOpaskeHUs U mpeoOpa3oBaHus, sapa U odpasza. OOcyxmaercs
MEPEBO/] BCEX ATUX MOHATUI Ha MAaTPUUHBIN s3bIK. MI3yuaeTcs Teopema 06 nzomopdusme. Mzyuaercs
CTPYKTypa JIMHEHHOT0 MpeoOpa3oBaHus
JMHENHOro IpocTpaHcTBa. M3yyaroTcss HHBapUaHTHBIE MOANPOCTPAHCTBA, COOCTBEHHBIC 3HAYCHUSI U
COOCTBEHHBIE  BEKTOpbI,  XapaKTEPUCTUYECKUH  MHOIOWIEH, BONPOCHl,  CBA3aHHBIE C
JUaroHAJIN3YEeMOCThIO IpeoOpa3oBaHMsl.
BBogstcs nuHeiinbie popmbl. M3ydaercs conpshkeHHOE MPOCTPAHCTBO M OMOPTOTOHAIBHBIN Oa3HcC.
BBonmsrcs moHaTHs OwnmHEHHOW W KBampaTtudHou (opm. Hccmemyercss BONpPOC TNMPHUBEICHUS
KBaJPAaTHYHBIX (OPM K KAHOHHYECKOMY
BUay. PaccmarpuBaroTcsi 3HaKoOoOIpeAeleHHbIe KBaapaTUuHble (opmbl. M3ydaercs kpurepuit
CuibBecTpa.
PaccmarpuBaercsi akcmomaTHMKa €BKJIMAOBA IpocTpaHcTBa. M3ywaercs martpuna I'pama u ee
OCHOBHbIE cBolicTBa. M3ywaerca mpouecc oproroHanusanuu. PaccMaTpuBarOTCs OpTOrOHaJIbHOE
MIPOEKTUPOBAHUE, OPTOTOHAJIbHBIE JOTIOJHEHHUS.
N3yyvaroTcst nuHeHbIe TpeoOpa3oBaHMs €BKIIM0BA IPOCTpaHCTBA. VccneaytoTcs opTOroHanbHBbIE,
COTPSKEHHBIE M CAaMOCOIpPSDIKEHHBbIE MNpeoOpa3oBaHuss W HMX OCHOBHBIE cBOHcTBa. CTpouTcs
OpTOTOHAJIbHBIN 0a3uc, B KOTOPOM
KBaJpaTHuHas (opMa HMMeeT IuaroHajabHbIM BHJ. PaccMmarpuBaercss BOIPOC OJIHOBPEMEHHOTO
NPUBEICHUS K AUArOHAIBHOMY BHJTY Mapbl KBAJAPATUIHBIX (HOPM.
Hccnenyerca yHHTapHOE TIIPOCTPAaHCTBO M €ro  akcMoMaruka. I3ydarorca yHHUTapHbIE
npeoOpa3oBaHUs K SPMUTOBEI (POPMEL.

1. Heau u 3agaun

Meab AMCIUTIUHBI

O3HAKOMJICHHE CITyIIaTeNel ¢ OCHOBAaMM JIMHEWHON anreOpbl M MOJATOTOBKA K M3YYEHHUIO APYTUX
MaTeMaTUYeCKUX KypcoB — IupdepeHIalbHbIX YpaBHEHHUM, T€OpUH (QYHKIHMH KOMIUIEKCHOTO
MEPEMEHHOTO, YPaBHEHH MareMaTu4yeckoil (pu3mku, GyHKIIMOHATIHLHOTO aHaIHN3a, AaHATUTHYECKON
MEXaHUKH, TEOPETUUECKON (PU3UKHU, METO/I0B ONITUMAJIbHOTO YIPABIEHUS U JIp.

3agauu AUCHMILINHBI

npuoOpeTeHne CIymaTeasiMl TeOPeTUYEeCKUX 3HAHMM M NPAaKTUYECKUX YMEHUH U HaBBIKOB B
o0yacTu MaTpUUHOM anreGpbl, TEOPUU JTMHEUHBIX IPOCTPAHCTB;

MOArOTOBKA CITyLIaTele K U3yYEHUIO CMEXHBIX MATEMAaTHYECKUX AUCLMILINH;

NpUOOpETEeHNE HAaBBIKOB B IMPHUMEHEHUU METOJOB AaHATUTHYECKOW B (u3MKe U Apyrux
€CTECTBEHHOHAYUYHBIX AUCLUIIIIMHAX.

2. Ilepedyens (popmMupyeMbIX KOMIIETEHIUH
OcBoeHne TUCITUTITMHBI HAMPaBIIeHO Ha (OPMHUPOBAHUE CIEAYIOIMINX KOMITCTCHITHH:

KO,Z[ 1 HAMMCHOBAHHEC KOMIICTCHIIMN I/IHIII/IKaTOpBI JOCTHXKXCHHA KOMIICTCHIIMH

OIIK-1 Crniocoben npumensTs | OIIK-1.1  Ilpumenser  0Ga3oBble  MOHSATHA,
(dyHIaMEHTaIbHBIC 3HAHWSA, IIOJyYEeHHBIE B|OCHOBHYIO TEPMHHOJOTHIO M 3HaHUS OCHOBHBIX
o0nactu MaTeMaTHYeCKUX u (M) | HOJOKEHUH W KOHLENIMi B oOsacTu
MaTeMaTHYECKUX U €CTECTBEHHBIX HaYK




€CTeCTBEHHBIX HayK, M wucronb3oBaTh ux B|OIIK-1.2 OcymecTBiser mnepBUYHBIA cOOp |
npogecCUOHATIBHON 1A TETbHOCTH aHaJIM3 MaTepuana, UHTEPIPETUPYET Pa3InyHbIe
MaTeMaTHYecKue U (pu3ndeckne o0bEeKThI

OIIK-1.3 MHcnone3yer MPaKTUYECKHH  OIBIT
pEIIeHUs CTaHIAPTHBIX 3a/1a4 MATEMATHUECKUX U
(WJIM) €CTECTBEHHBIX HAYK

3. llepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00YUY€eHHS MO TUCIHUIIUHE (MOYTI0)

B pesynbrare ocBOSHUS AUCIUTLINHBI 00yJaIONIUECS TOJKHBI
3HATH:

— OIepaluy C MaTpUL[AMH, METO/IbI BBIYMCIICHUS pPaHra MaTPHUIIbl U IETEPMUHAHTOB;
— TEOpeMbl O CHCTeMax JMHEHHBIX ypaBHeHul Kponekepa-Kanemm u @penronbma, mpaBuiio
Kpamepa, ob1iee perieHne cucTeMbl IMHEHHBIX YPaBHEHUH;

— OCHOBHBIC ONPEICIICHHS U TEOPEMBI O JIMHEHHBIX IMPOCTPAHCTBAX W IMOIIPOCTPAHCTBAX, O
JMHENHBIX 0TOOPAKEHUAX JTMHEHHBIX IPOCTPAHCTB;

— OMpenesieHuss U OCHOBHBIE CBOMCTBA COOCTBEHHBIX BEKTOPOB, COOCTBEHHBIX 3HAUCHHI,
XapaKTEPUCTUYECKOTO MHOTOUJICHA;

— MpHUBEACHHUE KBaJpaTUYHOM (OpMBI K KaHOHMYECKOMY BHJy, 3aKOH WHEPLMH, KpPUTEPHM
CunbBectpa;

— KOOpPJMHATHYIO 3aIINCh CKASIPHOIO INPOU3BEACHUSA, OCHOBHBIE CBOMCTBA CaMOCOIPSKEHHBIX
npeoOpa3oBaHuii;

— OCHOBBI TEOPUH JIMHEHHBIX POCTPAHCTB B 00beMe, 00eCIIeUnBaIOIIEM U3YUEHUE aHATUTUYECKON
MEXaHUKH, TEOPETUUECKON (PU3UKU U METOJI0B ONITHMAJIbHOIO YIIPABICHUSI.

yMeTh:

— TNpPOM3BOAMTH MAaTPUYHbIE BBIYMCICHHUS, HAXOAUTh OOpaTHYI0 MAaTpHIy, BBIYUCIATH
JE€TEPMUHAHTBI;

— HaXxOAMTh YHCICHHOE PEIICHUE CUCTEMbI IMHEWHBIX ypaBHEHUN. HAXOIUTh COOCTBEHHBIE 3HAYCHHUS
U COOCTBEHHbIE BEKTOpHl JIMHEWHBIX IpPeoOpa3oBaHUM, MPUBOJIUTH KBaJpaTUUYHYIO (opMy K
KaHOHWYECKOMY BHUJYy, HaXOJUThb OPTOHOPMHPOBAHHBIM 0a3uc M3 COOCTBEHHBIX BEKTOPOB
CaMOCOIIPSKEHHOT 0 Ipeo0pa3oBaHus;

— OIEpUPOBAThH C JIEMEHTAMU U MOHATUSAMU JIMHEHHOTO MPOCTPAHCTBA, BKIIIOYAsi OCHOBHBIE THUIIbI
3aBHCUMOCTEH: TMHEHHBIE ONlepaTophl, OUIMHENHHBIE U KBaIPaTUUYHbIE (DOPMBI.

BJA€CTh:

— OOIIMMU MOHATUAMU U ONPEAEICHUSIMH, CBSI3aHHBIMU C MAaTPUYHON anre0poii;

— FeOMETPUYECKON UHTEPIIPETALUEN CUCTEM JIMHEMHBIX YPABHEHUHN U UX PEILCHMUI;

— MOHATUSIMU JIMHEHHOTO IPOCTPAHCTBA, MATPUYHOMN 3aIIMCHIO MOANPOCTPAHCTB U OTOOPAXKEHMUI;

— BEJICHUAMU O IIPUMEHEHHUSX CIIEKTPAJIBHBIX 3a1a4;

— IPUMEHEHUSMH KBaJIpaTUYHBIX (JOPM B T€OMETPUH U aHAIIU3E;

— MOHATHUSIMU CONPSKEHHOTO U OPTOTOHAJILHOTO Mpeo0pa3oBaHus;

— MNPUMEHEHUSMH €BKIMJAOBOW METPUKM B 33Ja4yax TIEOMETPUM M aHaIW3a, pPa3IudHbIMH
MIPUIOKEHUSIMHA CUMMETPUYHON CIIEKTPAJIbHOU 3a/1a4u;

— YMEHHUEM I0JIb30BaThCsl HEOOXOUMOMN JINTEPATypOH Uil peLIeHHs 3a/1a4 MOBBIIIEHHON TPYIHOCTH
(B BapaTUBHOM YacTH Kypca).

4. CopepxaHue JUCHHMILVIMHBI (MOAYJIsI), CTPYKTYPHPOBaHHOe IO TemaM (pasjenam) ¢
YKa3aHHEM OTBECACHHOI0 Ha HHMX KOJIUYECTBA AKAACMHUYCCKHUX YacoB U BH/I0B y‘leﬁﬂle

3AHATUH

4.1. Pa3gensl IUCHUIUIMHBL (MOYJIsSI) M TPYIOEMKOCTH 10 BUAAM Y4€OHBIX 3aHSATHI



TpymoeMKoCTh 110 BUaM YUeOHBIX 3aHITHH,
BKJIFOYAsl CAMOCTOSITENILHYIO padoTy, yac.
No Tema (pa3zen) IUCIUIITUHEI
(p ) Jlabopat. | Camocr.
Jlexuuu | CemMuHaphI
paboThI pabora
1 | MaTtpuupl 1 cucTeMbl JTUHEUHBIX YPAaBHEHUN 4 6 14
2 | JIuneitHoe IPOCTPAHCTBO 6 4 14
3 JluHeiiHble  3aBUCUMOCTH B JIMHEHHOM 4 7 14
MIPOCTPAHCTBE
4 Henuneiinpie 3aBUCUMOCTH B JIMHEHHOM 6 7 14
MIPOCTPAHCTBE
5 | EBKIINI0BO POCTPAHCTBO 6 6 14
6 | YHUTapHOE IPOCTPAHCTBO 4 14
Hroro yacos 30 30 84
[ToaroroBka K SK3aMeHY 0 gac.
O61mas Tpya0EMKOCTh 144 gac., 4 3a4.ej.

4.2. Coneprxanue JUCIUTUINHBI (MOYJIS), CTPYKTYPHPOBAHHOE IO TeMaM (pasjienam)
Cemectp: 2 (Becennwii)

1. MaTpuubl 4 cuCTEMBI TMHEUHBIX YpaBHEHUN

1.1. VYmuoxenne u oOpamenue Marpull. OpTOroHajgbHble MAaTPULIBL. DJIEMEHTapHbBIE
npeoOpa3zoBanus MaTpull. MaTtpudHas popma 37€MEHTapHBIX IPeoOpa30BaHUM.

1.2. OnpeneneHue 1 OCHOBHBIE CBOMCTBA JIETEPMUHAHTOB. MUHOPBI, alredpandeckue JONOTHEHNUS,
pasokeHue AETEPMUHAHTA 10 AJIEMEHTaM CTPOKU WUJIU cTojOua. dopMyiia MOJHOTO PA3JI0KEHUS
JIETEPMHUHAHTA U €€ CIECACTBU. [[eTepMUHAHT IPOU3BEACHUS MAaTPULL.

1.3. Pemenne cucreM JIHMHEHHBIX ypaBHeHUM mo Metrony Kpamepa. Panr matpuubsl. Teopema o
6a3rcHOM MuHoOpe. Teopema 0 paHre MaTpUIbL.

1.4. Cuctembl nuHeitHbIX ypaBHeHUI. Teopema Kponekkepa-Kanem. @yHnamenTanbHas cucreMma
pelieHU M oOlee peleHue OJHOPOAHOM CHCTEeMbl JUHEWHBIX ypaBHeHHH. OOIuee pelieHue
HeogHOpoaHOU cucteMbl. Meron 'aycca. Teopema ®@penronbma.

2. JIn"eHOe NPOCTPAHCTBO

2.1. AkcuomaTurka JIMHEWMHOTO MpoCcTpaHCcTBa. JIMHeHas 3aBUCMMOCTD U JIMHEHAsA HE3aBUCUMOCTh
CHCTEM DHJIEMEHTOB B JIMHEHHOM mpocTpaHcTBe. PazmepnHocts u 6asuc. IlommpoctpanctBa u
JUHEHbIE 000JI0YKH B JIMHEHHOM NpocTpaHcTBe. CyMMa U niepecedeHue noanpoctpadcts. [Ipsamas
cymma. @opmMyna pasMEepHOCTH CYMMBI MOANPOCTPAHCTB. BriBo popMyIibl pazMepHOCTH CyMMBI
MOJMPOCTPAHCTB. [ MNEepPIIIOCKOCTH.

2.2. Paznoxenue no 6a3ucy B JMHEtHOM npocTpancTBe. KoopanHaTHOE peAcTaBiIeHNE JIEMEHTOB
JUHEWHOTO MPOCTPaAHCTBA M onepanuii ¢ HuMU. Teopema 06 nzomopdusme. Koopaunatuas dopma
HE00XOIMMOTO U IOCTaTOYHOT'O YCJIOBUS IMHEHHOM 3aBUCUMOCTH 3JIEMEHTOB.

2.3. I3MeHeHne KOOpANHAT MTPU U3MEHEHNH 0a3nca B JIMHEHHOM MPOCTpaHCTBe. MaTpuiia nepexo/ia
u ee cBoiicTBa. KoopannatHas popma 3a1aHusi MOANPOCTPAHCTB U THIIEPIITIOCKOCTEH.

3. JIuHeitHbIe 3aBUCHUMOCTH B JIMHEHHOM MPOCTPAHCTBE

3.1. JIuneiinbie oToOpaXkeHUs M JMHEHHBIE TpeoOpa3oBaHus JUHEHHOro npocTpaHcTBa. Onepanuu
HaJ JMHEWHBIMH TpeoOpazoBaHusiMu. OOpaTtHOe mpeoOpasoBanue. JIluHelHOE MPOCTPAHCTBO
JUHEHHBIX 0TOOpakeHui. Anredpa TMHEHHBIX MPeoOpa30BaHUM.



3.2. Marpuupl JIMHEHHOr0 OTOOpaXEHHUsI M JIMHEWHOIO IpPeoOpa3oBaHUs Al KOHEYHOMEPHBIX
npoctpaHcTB. Onepannu HaJl IUHEHHBIMU peoOpa30BaHUsAMU B KOOpIUHATHON (opMme. I3meneHne
MaTpHIIbl JTMHEHHOTO 0TOOpaXKeHHsI MpH 3aMeHe 0a3ucoB. M3omopdusM mpocTpaHCTBa JTUHEWHBIX
0TOOpa)keHUH U MPOCTPAHCTBA MATPHIL.

3.3. MHBapuaHTHBIE MOANPOCTPAHCTBA JUHEHHBIX MpeoOpa3zoBaHuil. COOCTBEHHBIC BEKTOPHI U
coOcTBeHHbIe 3HaueHUs1. COOCTBEHHbIE MOIPOCTpaHCTBA. JIMHelHas He3aBUCUMOCTb COOCTBEHHBIX
BEKTOPOB, MPUHAIICKAIINX PA3THYHBIM COOCTBEHHBIM BEKTOPAM.

3.4. HaxoxaeHne cOOCTBEHHBIX 3HAUEHHHM M COOCTBEHHBIX BEKTOPOB JIMHEHHOIO mpeoOpa3oBaHMs
KOHEYHOMEPHOTO  JIMHEHHOro IpOCTpaHCTBAa. XapakTepucTuyeckoe ypaBHeHHe. OleHka
pa3MepHOCTH COOCTBEHHOTO MOANPOCTPAHCTBA. Y CJIOBHUS TMArOHAIN3YEMOCTH MAaTPHIIBI THHEHHOTO
npeoOpa3oBanus. [IpuBeneHre MaTpuUIbl TMHEHHOIO MpeoOpa3oBaHusl K TPEYTOJIbHOMY BHY.

3.5. Jluneitasie popmbl. ConpsbkeHHOE (IBOMCTBEHHOE) MPOCTPAHCTBO. bHOpTOroHaNbHBIN Oa3uc.
BropuuHoe conpsikeHHOE IPOCTPAHCTBO.

4. HenuneiHble 3aBUCUMOCTH B JTUHEHHOM MPOCTPAHCTBE

4.1. bununelinple U kBagpatuuHble GopMbl. X KoopauHaTHOE MpPEICTaBICHUE B KOHEYHOMEPHOM
JMHEHHOM IpocTpaHcTBe. Vi3MeHeHrne MaTpull OMIIMHEHHOM 1 KBapaTHUHON (GOPM ITPH U3MEHEHUU
6a3uca.

4.2. TlpuBeneHune KBaapaTUIHON (POpPMBI K KaHOHHMYECKOMY BHay Meromom Jlarpamxka. Teopema
UHEepUUM s KBaJpaTHUHBIX (opM. 3HaKoOmpeseNeHHble KBaapaTuuHble (opmbl. Kpurtepuit
CunbBectpa. [lpuBenenue kBaapaTHyHOH (OPMBI K JHArOHATBHOMY BHIY 3JEMEHTapHBIMU
npeoOpa3oBanusmu. PopmynupoBka Teopemsl XKopaana.

5. EBKIMI0BO IPOCTPAHCTBO

5.1. Axkcnomaruka eBkimjaoBa InpocrpaHcTBa. HepaBenctBo Komm-bynsaxosckoro. HepaseHcTBo
TpeyronbHuKa. MaTtpuna ['pama u ee cBoiicTBa.

5.2. KoHeuyHOMepHOE €BKJIUAOBO MpocTpaHcTBO. OpToronanuzamus Oasuca. Ilepexox oT omHoro
OPTOHOPMHPOBAHHOTO 0a3uca K Apyromy. OpToroHanbHOE JONOJHEHUE MOANPOCTPAHCTBA.

5.3. Jluneiinpie npeoOpa3oBaHuUs €BKIUA0BA MpocTpaHcTBa. OPTOroHaNbHOE NMPOEKTHPOBAHUE Ha
noanpoctpanctBo. CompspbkeHHBIE TpeoOpa3zoBaHus, uX cBoiictBa. KoopawnatHas ¢dopma
COIPSDKEHUS TPeoOpa30BaHNs KOHEUHOMEPHOTO €BKIIMA0BA POCTPAHCTBA.

5.4. CamocomnpspkeHHbie TipeoOpa3oBanusa. CBoMCTBa UX COOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX
3HayeHudd. CymecTBoBaHue  0a3uca M3  COOCTBEHHBIX  BEKTOPOB  CaMOCOINPSHDKEHHOTO
npeoOpa3oBaHus.

5.5. OptoronaneHble mpeoOpa3oBanus. Mx cBoiictBa KoopauHaTHBINA NpU3HAK OPTOTOHAIBHOCTH.
CaolicTBa OpTOroHaNBHBIX MaTpull. [losipHOE paznokeHue JIMHEHHBIX MpeoOpa3oBaHuil eBKINI0BA
npocTtpaHcTBa. KaHOHHMYECKMH BHJI MaTpUIlbl OPTOTOHAJIBHOIO Mpeodpa3zoBaHus. CHHIYISIpHOE
pa3JoKeHue.

5.6. IloctpoeHne OpPTOHOPMHUPOBAHHOTO Oa3zuca, B KOTOPOM KBaJpaTHuHas ¢opma HMeeT
quaroHaybHbIN BuA. OHOBpEMEHHOE NMPUBEICHUE K TUAroHaJIbHOMY BHJy Napbl KBaJlpaTHUYHBIX
¢dopMm, 0/1HA U3 KOTOPBIX ABISETCS 3HAKOOIPEIEIEHHOM.

6. YHUTapHOE NMPOCTPAHCTBO

6.1. YauTapHoe npoCTpaHCTBO U €r0 aKCHOMAaTHKa. Y HUTAPHbIE U 3PMHUTOBBI MaTPULIbl. Y HUTAPHbBIE
U DPMUTOBBI TpeoOpa3zoBaHusl. OpMUTOBBI (opMbl. CBOMCTBA YHHMTApHBIX M OSPMHUTOBBIX
npeoOpazoBanuii. CBOMCTBa SpMHUTOBBIX (HOPM.

6.2. Ilonsarue o TeH3opax. OCHOBHBIE TEH30PHBIE onepauu. TeH30pbl B €BKINI0BOM IIPOCTPAHCTBE.
TeH30pbl B OPTOHOPMUPOBAHHOM Oazuce.

5. Onucanue MaTepHaJIbHO-TeXHHYECKOH 0a3bpl, HeOOXOAMMOM /Il OCYIIeCTBJICHHUS
00pa30BaTeJILHOIO NMpPoLecca Mo AMCHUILINHEe (MOYJII0)

OOyuyatoniemycsi ~ HeoOXOIMMO  HajlW4Me  JIOCTylla B  CE€Th  HHTEPHET, KOMIIBIOTED.
[TpenonaBaremnto Kypca HEOOXOAUMO HAJTMUKE JJOCTYIIA IMUHUCTpATOpa Kypca 1 000py0BaHUE s



NPOBEICHUS TUCTAHIIMOHHBIX CEMHHAPOB (BE€OMHAPOB), KAYECTBEHHBIN OTKA30yCTONYMBEIN AOCTYI
B CE€Tb UHTEPHET.

6.IlepevyeHb peKOMEHIyeMOil JIUTEPATYPbI

OcHoBHast TuTepaTypa

1. Kypc ananutuyeckoil reoMeTpuu U JuHEWHOU anreOpsl [Tekct] : yueOnuk mns By3os / /1. B.
beknemummer .— 12-¢ uzn., ucnp. — M. : @usmariut, 2008, 2009 .— 312 c.

2. AHauTHYecKas TeOMETpHS U JInHeHas anreopa [Tekcr] : B 2 4. : yue0. mocobue s By30B. Y. 1
/ A. E. YMHOB ; M-Bo 0Opa3oBanus 1 Hayku Poc. dexepannu, Mock. pU3NKO-TEXH. HH-T (TOC. YH-T
— 2-e u31., ucnp. u gon. — M. : Uzn-Bo MOTHU, 2006 .— 272 c.

3. AHanuTuyeckas reoMeTpus U JuHeiHas anredpa [Tekcr] : B 2 4. : yue0. mocobue ais By30B. Y. 2
/ A. E. YMHOB ; M-Bo 0Opa3zoBanus u Hayku Poc. @enepanun, Mock. pu3nko-TexH. uH-T (TOC. YH-T
— 2-e u3 1., ucnp. u gon. — M. : Uzp-so MOTU, 2006 .— 298 c.

4. Jleknuu 1Mo aHAIUTUYECKOW TeOMETpUHr M JuHelHo# anredpe [Tekct] : ydel. mocoo. ; pek. Yd.-
metoa. coB. MOTU / B. U. Yexnos ; M-Bo obpazoBanust PO, Mock. ¢pus.-TexH. uH-T (roc. yH-T .—
M : M®TH, 2000 .— 260 c.

5. COopHUK 3a/1a4 M0 aHAJTUTHYECKON reOMEeTpUH | JTHHEHHOH anredpe [Teker] : yue6. mocodue / JI.
A. bexnemuiiena, A. FO. Ilerposuu, U. A. Uybapos ; nox pen. [. B. beknemumesa .— 2-e u3.,
nepepad. — M. : ©UIMATIIUT, 2001 .— 496 c.

I[OHOJ'IHI/ITGJ'ILHaH JaTeparypa

1. Beenenue B anredpy [Tekcrt] : B 3 u. : yue6nuk nms By3oB / A. U. Koctpukun .— M. : MITHMO,
2012 — .— Y. 1 : OcHosbsl anredpsr. - 2012. - 272 c.

7. Tlepeyenb pecypcoB HH(OPMAINMOHHO-TEJEKOMMYHUKAIMOHHOH ceTn ''HHTepHer",
HEeO0XO0AUMBIX /IJIf OCBOCHHSI JUCHUNIMHBI (MOIYJIA)

http://www.math.mipt.ru

http://books.mipt.ru/

8. Ilepeyenr WH(MPOPMALMOHHBIX TEXHOJIOTHH, MCHOJb3YeMbIX MPH OCYLICCTBJICHUH
00pa3oBaTeIbHOIO Npouecca Mo AUCHHUILINHE (MOAYJII0), BKJIIOYasl NepeYeHb He00X0IHUMOro
NPOrpaMMHOI0 odecrevyeHusi H ”HGPOPMAMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAUMOCTH)

Ha 1IeKIIMOHHBIX 3aHATHUAX UCIIONIB3YIOTCA MYJIbTUMEAUMHBIE TEXHOJIOTUH, BKIIFOYAs JEMOHCTPALIUIO
IIPE3CHTALAMN.

9. MeToauyeckne yKazaHus AJsi 00y4aOUUXCS M0 OCBOEHHUIO JUCHUIJIMHBI (MOYJIs1)

PaboTa 1o npeamery BKIIOUAET MOCEIICHUE 3aHATUI U CaMOCTOSATENBHOE PELLICHHE 3a/iau.
CamocrosTenbHas paboTa BKJIIOYaeT B ce0s: UTEHHE M KOHCIEKTHUPOBAHHWE PEKOMEHJIOBaHHOM
JUTEPATYpPhl, IPOCMOTP HMHTEPHET-PECYPCOB IO TEMATHUKE Kypca, peIeHue 3a]ad, MOArOTOBKY K
OTBETaM Ha KOHTPOJIbHBIE BOIIPOCHI.


http://www.math.mipt.ru/
http://books.mipt.ru/

IMPUJIOKEHUE

OINEHOYHBIE MATEPHUAUJIBI 110 IUCHUIIJIMHE (MOAYJIIO)

10 HANIPABJIEHUIO: [MpukinagHas MatemMaTHKa U HHQOpPMATUKA
npoduib noaroroBkn: cKycCTBEHHBINH HHTEIUICKT M OOJIBILIIE TaHHBIC
CereBoe o0yueHue
Kadepa BICIICH MaTeMaTHKN

Kypc: 1
KBAJIM(PUKAIMS: OakanaBp

CemecTp, (hopMBbI TPOMEKYTOUHOM aTtTecTanuu: 2 (BeceHHui) — JluddepennupoBannplii 3aueT

Pa3zpa6orunk: O.I'. [lognunckas, kann. ¢pus.-mMart. HayK

1. Komnerenunu, popMupyemMbie B mpouecce M3y4eHust JUCHUNIHHbI

KO[[ 1 HAUMCHOBAaHUEC KOMIICTCHIIN I/IHIII/IKaTOpr JOCTHXXCHUS KOMIICTCHIINHN

OIIK-1 Crniocoben npumensts | OIIK-1.1  Ilpumenser  06a3oBble  MOHATHUA,
(dyHIaMeHTaJIbHbIE 3HAHUS, IOJyYE€HHbIE B|OCHOBHYIO TE€PMUHOJOTHIO M 3HAaHUS OCHOBHBIX
obnactu MaTEMaTUYECKUX u (unn) | monmokeHM M KOHUEeNuit B obsactu
€CTECTBEHHbIX HAyK, M MCIIOJIb30BaThb WX B|MaTeMaTHYECKUX U €CTECTBEHHbIX HayK
pohecCuoHANBbHON e TeNIbHOCTH OIIK-1.2 OcymecTBisieT NEpBUYHBIN cOOp
aHaJIM3 MaTepuana, UHTEPIPETUPYET Pa3InyHbIe
MaTeMaTUYeCcKue U GU3NYECKUE OObEKTHI

OIIK-1.3 MHcnonb3yeT MNpaKkTHYECKU  OIBIT
pelIeHns CTaHAAPTHBIX 3a/1a4 MaTEMAaTUIECKUX U
(M) eCTeCTBEHHBIX HaYK

2. Iloka3areau OlleHMBAHHUA KOMIEeTeHIIMH

B pesynbrare uzydenus AMCUMILINHBI «JIuHelHas anreOpa» o0ydaromuics JOKEH:
3HATh:

— OIlepalyuy C MaTpUL[AMH, METO/Ibl BBIYMCIIEHUS paHra MaTPUIIbl U I€TEPMUHAHTOB;
— TEOpeMbI O CHCTeMax JMHENHbIX ypaBHeHuN Kponekepa-Kanemm u ®penrombpma, mpaBuiIo
Kpamepa, ob1iee perieHne cucTeMbl IMHEHHBIX YpaBHEHUH;

— OCHOBHBIE ONPEICIICHUS U TEOPEMbl O JIMHEHHBIX MPOCTPAHCTBAX M MOIIPOCTPAHCTBAX, O
JUHEHWHBIX 0TOOpaKEHUAX JIMHEUHBIX MPOCTPAHCTB;

— OMpeneieHUsT W OCHOBHBIE CBOMCTBA COOCTBEHHBIX BEKTOPOB, COOCTBEHHBIX 3HAUCHHIA,
XapaKTePUCTHYECKOIO0 MHOTOUJICHA;

— TMpHUBEACHHUE KBaJIpaTUYHOW (OpMBI K KaHOHMYECKOMY BHJly, 3aKOH HWHEPLUMH, KpPUTEpUi
CunbBectpa;

— KOOPAMHATHYIO 3allCh CKAJSIPHOTO MPOW3BEIEHHUS, OCHOBHBIE CBONCTBA CaMOCOIPSKEHHBIX
npeoOpa3oBaHuii;

— OCHOBBI TEOPUH JIMHEHHBIX MPOCTPAHCTB B 00beMe, 00eCrieunBaroIeM 3y4eHne aHATUTHYECKON
MEXaHUKH, TEOPETUYECKON (PU3UKU U METO/I0B ONTUMAJIBLHOTO YIIPABIIECHUSI.

yMeTb:



— IPOU3BOAWUTH MAaTPUYHBIE BBIYMCIEHUS, HAXOOUTb OOpPAaTHYI0 MAaTpHUIly, BBIYUCIATH
J€TEPMUHAHTBI;

— HaXOAMTh YMCICHHOE PEIIEHUE CUCTEMbl IMHEWHBIX ypaBHEHUI. HAXOIUTh COOCTBEHHBIE 3HAYECHHUS
U COOCTBEHHbBIE BEKTOPHI JIMHEHHBIX NpPeoOpa3oBaHMii, NPUBOJUTH KBAAPaTHUHYIO (OpMy K
KaHOHUYECKOMY BHUJY, HaXOIUTb OPTOHOPMHUPOBAHHBIM 0a3uc M3 COOCTBEHHBIX BEKTOPOB
CaMOCOIPSDKEHHOTO Pe00pa3oBaHMS;

— OIIEpUpPOBATh C JIEMEHTAMU U MOHATUSAMU JIMHEHHOTO MPOCTPAHCTBA, BKIIIOYAsi OCHOBHBIE THUIIbI
3aBUCUMOCTEH: JTMHENHBIE ONepaTOpbl, OMIMHEHHbIE U KBaJpaTUUHbIE (POPMBI.

BJIAJ1€Th:

— OOLIMMU MOHATUSMU U ONPENICTICHUSIMH, CBA3aHHBIMU C MATPUYHOMN anreOpoi;

— reOMETPUYECKON MHTEPIIPETAIIMEN CUCTEM JIMHEHHBIX YPABHEHHUIN M UX PEILICHUI;

— MOHATHSIMH JTUHEHHOTO IPOCTPAHCTBA, MATPUYHOH 3aITMCHIO MTOAMIPOCTPAHCTB U OTOOPAKCHHIA,

— BEJICHUSIMU O PUMEHEHHUSIX CIIEKTPAJIbHBIX 3a/a4;

— MPUMEHEHUSIMU KBaIPATHYHBIX (JOPM B TEOMETPUHU U aHAIIN3E;

— MOHATUSIMU CONPSKEHHOTO U OPTOTOHAJILHOTO Mpeo0pa3oBaHus;

— TNPUMEHEHHUSMU €BKJIMIOBOM METPUKHM B 3a7adyax TEOMETPUM M aHaIHu3a, pa3IudHbIMU
MPUIOKEHUSIMH CUMMETPUYHOMN CIIEKTPAIbHOW 3a/1a4u;

— YMEHHUEM I0JIb30BaThCsl HEOOXOUMOM INTEPATy POl ISl peLIeHUS 3a/1a4 MOBBIIIEHHON TPYTHOCTH
(B BapuaTUBHOM 4acTH Kypca).

3. [lepeyenb THNOBLIX (IPUMEPHBIX) BONPOCOB, 3aJaHUIi, TEM /JIsl MOATOTOBKH K TEKYIIEeMY
KOHTPOJII0

Texymuii KOHTPOJIb OCYIIECTBISIETCS Ha OCHOBe OamnbHO-pedTuHTroBO# cucteMbl (BPC) onenku
3HaHUW 10 m3ydaemol aucuuiuinHe. bPC y4uThIBaeT BBINOJHEHUE CTYAEHTaMU COBOKYIIHOCTHU
JOMAITHUX 33JaHUi M KOHTPOJIbHBIX pabOT B COOTBETCTBHHM C y4eOHBIM IaHOM. [laHHBIE O
IIOCEIIAEMOCTH U TEKYLIEH yCIIEBAEMOCTH BHOCATCS MPENOJABATEIAMHU B CIIEHHUAIIBHBIE )KYPHAJIbI U
yuutbiBatorcs B bPC.

Texkymuit KOHTPOJIb HA OCHOBE IOMAITHUX 33/IaHUI OCYIIIECTBIIECTCS B TCUEHUU yUeOHOTO ceMecTpa
B CPOKH, YCTaHOBJICHHbIC YYeOHBIM YIIPABJICHUEM, B COOTBETCTBUHU C YUEOHBIM IJIAHOM.

Jng cpaum 3aaHus CTYJEHT 00si3aH IMPENOCTaBUTh pPEIICHHE 33/Jayd JIOMAIllHero 3aJaHusl B
NUCbMEHHON (hopMe, OTBETUTh HA BOMPOCHI MPENoiaBaTeliss U HalMcaTh KOHTPOJIbHYIO paboTy 1o
3aJIaHUI0, TI0 KOTOPOM MPOBEPSIOTCS 3HAHWE TOHATUM M YTBEPKIACHUM MO TEMaM CIaBaeMoro
3aJlaHUs] U YMEHUIO PEIIaTh 3a1a4H.

Bo BpeMms BbIIOJHEHUS KOHTPOJBHOM pabOThl HENb3Sl MOJIb30BAThCS IMOMOILBIO JIPYIHX JIUIIL,
BBIUMCIUTENFHON TEXHUKU U MOOMIIBHBIMH TeJIe()OHAMHU.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB M TeM /UIA NPOBEJCHUS NPOMEKYTOUYHOM
aTrecTanMu 00y4arommxcs

1. Jloxkaxxurte, 4TO BCe MUHOPHI mopsaka k B HekoTopoil maTtpuile paBHbl 0, TO MUHOpPHI OoJiee
BBICOKHX IOPSAIKOB TaKxe paBHbI ().

2. JlokaxwuTe, 4TO €Ciu CTOJIOIBI MATPHUIIBI CUCTEMBI JINHEWHBIX YPABHEHUN JIMHEHHO HE3aBUCUMBI,
TO CUCTEMa UMeeT He 00JIee OJJTHOTO PELIeHHUS.

3. Uro Takoe mpsmas CyMMa JIMHEHMHBIX MOAIPOCTpaHCTB? JlOKakKWTE, YTO MPOCTPAHCTBO BCEX
(bYHKLUH, ONIpe/ieNIeHHBIX Ha OTpe3Ke [-a, a], ABJIseTcs MpsIMOM CyMMOM MOJMPOCTPAHCTBA YETHBIX
(GYHKIMA U TOATPOCTPAHCTBA HEYSTHBIX (DYHKITHA.

4. Kak cBsi3aHbl MeXJy c0o00M KpaTHOCTh KOPHS XapaKTEpUCTHUYECKOIO0 MHOTOWIEHA JMHEHHOTO
peoOpa3oBaHus U pa3MEPHOCTb COOTBETCTBYIOIEI0 COOCTBEHHOIO noanpocrpancTea? Ilpusennre
IIpUMeEp, KOTJa OHU Pa3Iu4HBbI.

5. Kak u3menuTcst MmaTpuiia nepexoia OT OJJHOTO Oa3uca K Ipyromy, eciu:

a) MOMEHATh MECTaMH i-H U j-il BEKTOPHI IepBoro 6asuca;

0) MOMEHTh MECTaMU 1-i U j-i BEKTOpPbI BTOPOro Oa3uca;



B) pacIoJIOKUTh BEKTOPBI 000X 0a3UCOB B 00paTHOM MOpske?

6. Kakoit Bug mmeeT maTpuila JMHEHHOTO Mpeodpa3oBanus B 6asuce el,..., en, ecnu el,..., en (k<n)
00pa3yroT 6a3uc B MHBAPUAHTHOM MOIPOCTPAHCTBE TaHHOTO POCTPAHCTBA?

7. JlokaxkuTe, 4YTO ONpEAENUTENb MaTPUIIbl JIMHEHHOro MpeoOpa3oBaHMsl HE MEHSETCS MpHU
u3MeHeHnn Oasuca. BepHO am 3TO Juis MaTpuubl KBagpaTH4HOW (opmbl? JloKaxuTe, 4TO NpHU
nepexo/ie OT OJHOTO0 OPTOHOPMHPOBAHHOTO 0Oa3uca B E€BKJIMJOBOM MPOCTPAHCTBE K JIPYroMy
OTIpeNIeIUTENb MAaTPHUIIBI KBAAPATHUYHOU (POPMBI HE MEHSIETCSI.

8. Kakue 3HaueHus MOXKET MPUHUMAThH OMPENEIUTENh OPTOTOHAIBHOM MaTpulbl? BepHo nu, 4TO
€CJIM OTPEIeNIUTENb MAaTPHUIIBI IO MOAYJIIO paBeH 1, ToO OHa OpTOroHanbHA?

9. Uro Takoe TOJNIOKUTENHHO (OTPHUIATENILHO) OMpeselieHHass KBaapatuyHas ¢opma?
Chopmynupyiite kputepuii CruibBecTpa Ui MOJI0KHUTEIBHO ONPEAEICHHBIX KBaPaTUIHBIX popMa
€r0 aHAJIOT JJIsl OTPULIATENILHO OTIPEICIIEHHBIX KBaIPATUYHBIX (OPM.

10. ChopmymupyiiTe CBOMCTBA COOCTBEHHBIX 3HAYCHHH CaMOCONPSHKEHHOTO M OPTOTOHAIBHOTO
npeoOpaszoBanuii. Jlokaxure, 4T0 COOCTBEHHBIE BEKTOPHI ATHX MTPE0Opa30oBaHnil, COOTBETCTBYIOIINE
pa3IMYHBIM COOCTBEHHBIM 3HAUEHUSIM, OPTOTOHAIILHBI.

[IprMepsl 3K3aMEeHAIIMOHHBIX OHIICTOB

buner Ne 1

1) Panr matpuisl. Teopema o panre MaTpuiibl. Teopema o 6a3MCHOM MHHOPE.

2) TlpuBenute kBampatuunyio ¢opmy $2x I1x 2+2x 2x 3+2x 3x 4% (B $\Bbb R™M$) «
KQHOHMYECKOMY BHJY M HaWJWTC KAHOHWYECKHH Oa3uc, MOJOXKUTEIbHBI W OTPHLATEIbHBII
WHJICKChI HHEPITUH.

burner 2

1) Cucrema nuHelHbIX ypaBHeHHH. Teopema Kponekepa-Kanemmu. Teopema ®penronbma.
@yHIaMeHTallbHas cucTeMa pereHuil. OOliee pereHrne CUCTEMbI JINHEHHBIX YpaBHEHUI.

2) Haiinute (B McXoaHOM OpTOHOpMHpOBaHHOM Oasuce B $\Bbb R”4$) marpuity opToronaibHOro
NPOCKTUPOBAHUS HA MOJIPOCTPAHCTBO, 33/laHHOe ypaBHeHUEeM, $X 1-X_2-x 3+x_4=08. fAsnsercs
JM 3TO IpeoOpa3oBaHUe caMOCONPsHKEHHBIM? SIBJIsIeTCs JIM 3TO MpeoOpa3oBaHUe OPTOrOHATBHBIM?

Kputepuu onieHnBaHus

Ounenka «ommmuHo (10)» BeICTaBIsieTcss OOydYarOIIEMyCs, €CIM OH TIOKa3aJl BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIE, ITyOOKHE 3HaHUS y4eOHOH MporpamMMbl JUCHMILIMHBI U YMEHHUE YBEPEHHO
NPUMEHATh WX Ha TPAaKTUKE TIPU pEIIeHHMH KOHKPETHBIX 3a7ad, CBOOOJHOE M MPaBHIHHOE
000CHOBaHNE MIPUHATHIX PEIICHU;

orneHKa «oTau4yHO (9)» BBICTABISIETCS OOydYarOIIEMyCs, €CIM OH TIOKa3aJl BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIE, ITyOOKHE 3HaHUS y4eOHOM MporpaMMbl JUCHMIUIMHBI U YMEHUE YBEPEHHO
NPUMEHATh WX Ha TPaKTUKE TIPU pEIIeHHMH KOHKPETHBIX 3a7ad, CBOOOJHOE M MPaBHILHOE
000CHOBaHME MIPUHATHIX PEIICHUH, HO TPU 3TOM OBUIH JOIYILEHbI HEOOIbIINE HETOYHOCTH, KOTOPbIE
OBUIH CAaMOCTOSITENTEHO OOHAPYKEHBI ¥ HCITPABIICHBI;

OlIeHKa «OoTiAu4yHO (8)» BhICTaBiIsAETCS OOydaloOUIeMyCs, €CIM OH II0Ka3ajl BCECTOPOHHME,
CHCTEMaTH3UPOBAHHBIC, TITyOOKHE 3HAHUS YIeOHOH MPOrpaMMbl JUCIUTUIMHEL 1 YMEHUE YBEPECHHO
NPUMEHSTh WX Ha TMPaKTUKE MPH pEHIeHUH KOHKPETHBIX 3aJad, CBOOOJHOE U MpaBUIbHOE
000CHOBaHKE MPUHATHIX PELIEHUI, HO IPH 3TOM ObLIHN AOMYIIEHBI HEOOJIbLINE HETOYHOCTH, KOTOPbIE
10CJIe yKa3aHHs 9K3aMeHATOpa ObUIM CaMOCTOSTENIbHO UCIPABJICHBI,

olleHKa «xopouio (7)» BbICTaBIIsAeTCS 00yUarolEeMyCsl, €CJIM OH TBEP/IO 3HAET MaTepHal, FPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPUMEHAThH MOJy4YeHHbIe 3HAHUS Ha MPaKTHKe, HO JOIMyCKaeT
HETOYHOCTH B OTBETE WJIH JIeTIaeT HECYIIECTBEHHBIE OIIMOKH TPH PEIICHUH 33]1a4;

OLIEHKa «XO0pOIIO (6)» BBICTABISIETCS 00YYarOIEeMycsl, €CIH OH TBEPO 3HACT MaTepHall, F[pPaMOTHO U
10 CYIIECTBY H3JIaraeT €ro, yMeeT NMPUMEHATH MOJydYeHHBIC 3HAHUS Ha MPAKTHKE, HO JOIMyCKaeT
HeOoJIpIIMe OIIMOKH B OTBETE U (MJIH) MIPU PELICHNUH 3a7ay;

OLIEHKa «X0opouIo (5)» BbICTaBIIsAETCSA 00yUalOIEMYCsl, €CJIM OH TBEP/IO 3HAET MaTepHal, FPaMOTHO U
[0 CYLIECTBY HM3JaraeT €ro, yMeeT NMPUMEHSATh NOJIYy4YECHHbIE 3HAHUS Ha MPaKTHKe, HO OTBEYAET
HEYBEpPEHHO U (WJIN) A0MyCKaeT OMMOKY MPU PEIIeHUH 3a1a4;



OLIEHKA «yJIOBIETBOPHUTENBHO (4)» BBICTABISAETCA 00YyJarOMEMyCsi, TOKa3aBIIeMy (pparMeHTapHBIH,
pa3pO3HEHHbIN XapakTep 3HaHUN, HETOYHbIE (OPMYIUPOBKM O0a30BBIX IOHATHH, HapyLIEHUS
JIOTUYECKON I10CJIE0BATEIbHOCTH B W3JI0O)KEHHWU IMPOrPaMMHOIO MaTrepuaja, €Clid IpU 3TOM OH
BJIaJIe€T OCHOBHBIMHU pa3ziesaMH y4eOHOM TporpaMMbl, HEOOXOJUMBIMH JJIs AaJIbHEHIEro 00y4eHus
¥ MOXKET IIPUMEHSTh NOJTYYECHHbIE 3HAaHUS 110 00pa3Ily B CTAHJApTHON CUTYalluH;

OLIEHKA «yJOBJIETBOPUTENBHO (3)» BBICTABIsIETCA 00ydaroleMycsi, oKa3aBIileMy (pparMeHTapHbIH,
pa3po3HEHHBIN XapakTep 3HAHWW, HETOYHbIE (HOPMYITUPOBKM Oa30BBIX MOHATHH, HapyLICHHUS
JIOTUYECKOW MOCIEA0BATEIbHOCTH B H3JIOKEHUU IPOrPaMMHOIO MaTepualla, HE BIIAJCIOLIEMY
HEKOTOPBIMHU pa3ziesaMy y4eOHOH IporpaMMbl, HO YMEIOIIEMY PUMEHSTh MOIy4YE€HHbIE 3HaHUS 10
o0pa3lly B CTaHJapTHOI CUTyalllH;

OLIEHKA «HEYJIOBJIETBOPUTEIBHO (2)» BbICTaBIsSIETCs 00yyaroleMycs, KOTOpbIii He 3HaeT OoJblIen
YaCTH OCHOBHOTO COJIEp’KaHUs Y4eOHOW MpOrpaMMbl TUCIMILINHEI, OMyCKaeT rpyOble OMMOKH B
(bopMyIMpOBKaxX OCHOBHBIX MOHSATHI AUCHUIUIMHBI U HE YMEET UCIOJIb30BATh MOJIyYEHHbIE 3HAHUS
IIPU PEIICHUHU THUIOBBIX IPAKTUYECKUX 3aj1ay;

OLIEHKa «HEYJOBIETBOPUTENbHO (1)» BbICTaBIsSeTCS OOyyaromeMycs, IOKa3aBIIeMy IOJIHOE
HEe3HaHHE Y4eOHOW MPOTrpaMMBbl JUCIUTUIHHEL.

5. Meroanuyeckue MaTepHaJibl, onpeae/siiomiie NMPoueaypbl OlleHMBAHUS 3HAHMHA, YMEHWH,
HABBIKOB M (MJIM) ONBITA AeATEJIbHOCTH

[lpy mpoBeneHWM YCTHOTO 9K3aMEHa  OOydYarolmleMycsl MPEJOCTaBJISACTCS  OJWH  Yac
(actpoHOMHYECKHUIT) Ha MOATOTOBKY. Omnpoc o0ydaromerocss mo OWIeTy Ha YCTHOM JK3aMEHE He
JIOJDKEH TPEBBINIATH ABYX YacOB.

Bo Bpems npoBeneHus sk3aMeHa 00ydaromuecs MOTyT M0JIb30BaThCs MPOrpaMMOM JUCIUIIIINHBI.



BaﬂﬂbHO-peﬁTHHFOBaﬂ cHuCTeEMAa OLleHKM 3HAHM CTYACHTOB

Hucuunnuna: «JIuneiinas aaredopa», 1 kype, 2 cemecTp, IK3aMeH

Kadenpa: BBICIIICH MAaTEMaTHKU
Ne Bupn 3anstuit Cymma 6aj1s10B
1. | KonrponsHas padora Ne 1 o caaue 1 3amanus 0-9
2. | KonrponsHas padora Ne 2 o cpaye 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. | PeaynpTaTBHas paboTa Ha NPAKTUKyME [0 PELICHUIO 3a1au™ 0-3
8. | UtoroBas KOHTpOJIbHAsI. DK3aMeH (YCTHBIH OTUYET) 0-70
UTOIO 0-100

* ecaM TpU ydeTe ITOTO BUAa pPadOTBl HMTOroBas cymMma 3a paboTy B CEMEcTpe MpPEeBOCXOIUT

30 6amioB, TO cuuTaTh ee paBHoit 30.

Cymma 0aioB 3a yCTHBIN O0TBeT Hauucisiercs mo ¢opmyie N * 7, rne N > 3 — npeBapuTenbHas OlCHKa
3a YCTHBIHM OTBET 1O JecsaTubamipHo mkane. Ecaun N=1, 2, To utorosas oreHka copmnazaer ¢ N.

COOTBETCTBHE OIICHOK UTOTOBOM aKaJeMHUIECKON YCIIeBaeMOCTH OAITFHO-PEHTHHTOBOM CHCTEMBL.

Banasl BPC Onenku
93 - 100 10
86 —-92 9 OTJIMYHO
79 — 85 8
72 —178 7
6571 6 XOpOIIO
58 — 64 5
51-57 4
44 50 3 YAOBJIETBOPUTEIBHO
3043 2
0_ 29 ] HEYI0BJIETBOPUTEIHHO

PermaMeHT mpuHATHS MOMAITHUX 3aJaHUA W TIPOBENeHHs dk3ameHa omperensercs «llomoxxenmem o
TEKyIIeM KOHTpPOJIE YCIIeBAEMOCTH M TIPOMEXYTOYHOW aTTeCTallud CTYIEHTOB Ha Kadempe BBICIIEH

MaTEMaTUKH.
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