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Anre6pa u reomerpust

OB YUYEBHOM IIJIAHE

Hucnummmaa « Arebpa u aHATUTHIECKAs] TeOMETPHUSI» 3HAKO-
MHUT CTYIEHTOB ¢ (pyHIaMEHTAJILHBIMUA METOJAMHI HCCJIEIOBAHNA
COBpPEMEHHO aJre6phl U aHAIUTHIECKOI reoMeTpun. B mpoiiecce
00y4eHus CTYIEHTDI JOJIZKHBI YCBOUTH METOIUKY IIOCTPOCHUS AJl-
rebpandeckux CTPYKTYP, BHYTPEHHIOIO JIOTHKY, CBA3LIBAIONLYIO
JIMHEHHYTIO ajarebpy M aHAJTUTUIECKYIO TeOMETPHUIO, ITPUOOpecTH
HABBIKU UCCJICIOBAHUS W PElleHus 3a1ad.

Jlucnuiinaa OTHOCUTCS K 00s13aTe/IbHBIM KypcaMm JIsd CTY-
JIeHTOB 1epBoro Kypca dakyiabrera BMK MI'V. Nzyuaerca B
HEePBOM U BTOPOM cemecTpax. 1[o 3Tomy Kypecy duTaroTcsd JeK-
mun (72 gaca B mepBoM cemectpe u 64 daca — BO BTODOM) W
IPOBOJSITCST ceMuHapeKue 3anarust (31-32 cemunapa B nepBom
cemecTpe u 2829 ceMUHAPOB — BO BTOPOM ).

B KaxKI0M ceMecTpe TIPOBOIUTCS OJIH KOJLTOKBUYM (B hopme
YCTHOIO cODeCeJIOBAHUS MO TEOPETHYECKOMY MaTepuasay) u 2-3
KOHTPOJIbHBIE PAOOTHI 10 PEIIEHUIO 3a,1a4.

[Io okOHUYaHUH ceMecTPOB B paMKaX 3a4€THOM cecCH B KarK-
JIOi TpyIIe MPOBOJATCA 3a4éThl. KOHTpOIbHbBIE PAOOTHI U KOJI-
JIOKBHYM SIBJIAIOTCS deMenTaMu 3a4éTa. CTy/IeHTHI, He CIaBIIHe
3a9€T B rpyIie, 00s3aHbl CIAaBaTh €ro CHelnaJ bHON 3a9€THOM
KOMUCCHH.

3a 3a4eTHOIl ceccueil ciemayer SK3aMeHAIMOHHA CeCChst. JK-
3aMeH ¢J1aéred B yCTHOM (hopme.

B 2014-15 yuebnom rojy: jekropbl 1o kypcy — E. E. Twip-
reimaukos, . JI. Kum, B. C. Ilaudépos; upenogasarenn —
A. B. Bynak, U. B. Bocrpukos, H. b. Ecukosa, H. 1. Moukum,
A. A. Kynemos, O. C. Jlebenena, B. A. Mopo3zosa, 1. B. Py6-
nés, C. I'. Pynues, 1. H. Cmupnos, A. I1. ®anun.



IIporpamma xypca

ITPOTPAMMA KYPCA

1 cemecTp

Ocuosbl Teopun marpun. Onepanuu Ha [ MATPUIAMA. DJIEMEH-
TapHbIe TPeobPA30BAHUS MATPUIIHI U MATPUTIBI 3JIEMEHTAPHBIX TTPE00-
pazopanwuii. [Ipusegenve K cTyneH4IaTOH, TPATEIINEBUIHON W TUATO-
HabHOM (hopmam.

Onpenenutenb. [lepecranosku. [locTpoenue ompeneanTesnst n-
ro nopsizika. CpolicTBa onpejenuress. MuHopsl U ajrebpamdecKue
npononnenus. Teopema Jlannaca. Oupegennrens IpoU3BeIeHAd MaT-
putt. MeTonbl BLIYUCIEHUS OTPEIeTUTES.

O6parnas marpuiia. Hepwipoxaeruocts MaTpuisl. [lousgTue
obparnoit marpursl. Kputepuit obparumoctu. Meroa Taycca—2Kop-
Jlana obpareHs MaTPUIIHL.

Mmuoxkecta. lekapToBO NpOM3BEIEHNE MHOXKECTB. buHapHOe
orHomienue. OQTHOIIEHUE dKBUBAJEHTHOCTH. Kitacchl KBUBAJIEHTHO-
cru. OakTop-MHOKECTBO.

Orobpazxenue. Kommnozuius orobpaxkenuii. Obparnoe orodpazke-
uue. Kpurepuit obpatumocTn.

Buyrpennuit u BHernmHui 3aK0HB KOMIO3unnu. Anrebpandeckue
omepanuy 1 ux cBoiicTBa. OO60OMIEHHAS ACCOUATHBHOCTD.

Teomerpuyeckue BekTOpbl. Hampasienubie OTPE3KN 1 WX Pa-
BercTBO. CBOOOIHBIN BEKTOD KaK KJIACC SKBUBAJIEHTHOCTH HAIIPABJ/IEH-
HBIX OTPE3KOB. JIwHelHBIE onepanuu Ha| BeKTopaMu. JIuHeiHoe po-
CTPaHCTBO T€OMETPUYECCKNX BEKTOPOB Ha HpHMOﬁ, Ha TIJIOCKOCTU 1 B
npoctpancTBe. KonnnueapHble 1 KOMILTaHAPHBIE BEKTOPEL. [Ipoexiun
BekTopa. CsoiicTBa JmHelHOCTH TpoekIuit. Koopanuarsl BekTOpa, 1
WX CBS3b C MPOEKIUSIMU BEKTOpa. JIMHENHOCTb BEJIUUHHBI TTPOEKITUN
BEKTOPA HA OCh.

CkaJsisspHOe, BEKTOPHOE U CMEIaHHOEe MPOU3BEJIEHUS BEKTOPOB.

Addunnas cucrema koopauaar. Koopauunare: Touku. Qopmylibl
npeobpaszoBanust Koopamuar. [IpeobpazoBanne TPIMOYTOBLHON JT6e-
KAPTOBOI CUCTEMBI KOODIMHAT.

Tlonspusie, munrmHaApUUIecKre 1 chepuaecKre KOOPANHATHI.

Beenenue B Teopuio JMHeEHHBIX IPOCTPAHCTB. llonaTue Be-
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IIIECTBEHHOTO JIMHEHHOTO pocTpancTia. [Ipumepst. Apudmvernaeckoe
MPOCTPAHCTBO. JIWHeliHas 3aBUCUMOCTh U HE3aBUCUMOCTE. ['eoMerpu-
9eCKuil CMBICT JUHEHHOM 3apucuMocT. Baznc u pa3mMepHoCTh JuHeH-
Horo mpocrpancTBa. Koopaunarer BekTopa. llepexon K apyromy bHa-
aucy. Marpurna nepexoga. Jluneiinbie TOATPOCTPAHCTBA U JIMHEHHBIE
apumHbIe MHOTOOOpA3HSI.

Panr marpunbl. Teopema o 6azucHOM MuHOpe. PaHT MaTpuiisi
U JINHEHHAs 3aBUCUMOCTB €€ CTPOK u cToJib1oB. PaHr npoussenenus
Marputl. IHBAPHAHTHOCTD PAHTA MATPHUIIHI OTHOCUTEIHHO JJIEMEHTAD-
HBbIX [1peobpazoBanuii. DKBUBAJEHTHBIE MATPUIILI, KDUTEPUIl SKBUBA~
seaTnoct. Meros aycca Belumc/ieHUST pAHTa MATPUITHI.

Cucrembl JinHelHbIX ajredpamveckux ypasHenuii. Kowm-
ITaKTHBIC CbOprI 3alluCu CUCTEMBI. OCHOBH&H n paCmiupeHHad MaT-
putibl cucreMbl. CucreMa ¢ KBaJIpaTHOM HEBBIPOXK/JIEHHOW MaTpHUIiel,
npasuio Kpamepa. Mccnenosanue u peirenne CuCTeMbl OOIIETO BUIA.
Teopema Kponekepa—Kamesu. Obmiee perenne cucrembl. QaHOPOI-
Hasl CUCTeMa, TUHeHHBIX ajrebpandecknx ypapHernit. @ yH1aMeHTab-
Hasd CUCTEMa DEeIICHUN.

OKBUBAJEHTHBIE CUCTEMbBI JITHEHHBIX are0pandecKux YpaBHEHU.
DnemenTapHbIe TpeobpazoBanns ypasuenuit. Meroy laycca ucceno-
BAaHUs W DEIEHUsT CUCTEMBI JTUHENHBIX aarebpandecKuX ypaBHEHUI.
Yucno apudmernaeckux oneparuii 8 merose [aycca.

JImneitHoe TOATPOCTPAHCTBO MHOXKECTBA, PeITeHnuil OIHOPOTHOM
cucrembl. Obiee pemenue. Jluneitnoe acdbdunnoe MHoroobpasue MHO-
JKECTBa, pellleHuil HeoJHOPoIHO# cucTeMbl. O61ee perieHue.

IIpsimasi Ha TIJTOCKOCTH U MJIOCKOCTH B MPOCTPAHCTBE. AJl-
rebpandecKre JUHUU U TOBEPXHOCTU. VIHBApUAHTHOCTH TOPSIKA.

Paznuunbie Buabl ypaBHeHWd NPsAMON HA IIOCKOCTH. Kpurepwmii
MapasiIeJIbHOCTH BEKTOpa M npsiMoii. B3amMmHuoe pacriosioxkeHnne JIByX
npambix Ha riockoctr. [yyvok npameix. [omymiockoctu. Paccrosinue
OT TOYKHU JIO IPSAMOii. YT0JI MEXK/Y TTPSIMBIMH.

Paznuunbie BuABl ypaBHEHWH IJIOCKOCTH B TPOCTpaHCTBE. Bia-
UMHOE pachojioxkenue AByx miockocreit. [lydok niockocreii. Cpsazka
mwrockocreit. [Tomynpocrpancrsa. Paccrogame or TOYKM [0 MJIOCKO-
CTU. YTOJI MEXKY IIOCKOCTSIMHU.
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IIpamaga B mpocTtpaHcTBe. Pazinunbie BUILI ypaBHEHUS TTP-
MOif B TpocTpancTBe. B3anMHOe paciioiokenne IpAMbIX B TPOCTPAH-
cree. UBsa3Ka MpaMbIX. B3auMHOE PaCIoNOKeHNe TPSIMOi U TLIOCKO-
ctu. Paccrosinue oT TOYKU JI0 TIPSAMOMN, PACCTOSIHUE MEXKJYy CKPEIy-
BAIOTIUMUCS TPAMBIMHU, YTOJI MEXKIY MPAMOI U ILIOCKOCTHIO.

JIuHuM U IIOBEPXHOCTU BTOPOTQ IMOPAAKA. DJLIUIC, runepbo-
sia u mapabona. Obiiee ypaBHEeHHE JIMHUNT BTOPOTO MOPSIKA Ha MLJIOC-
koctu. MuBapuanTe! aunnn. llpuBenénnnie ypasuennda. Kiraccuduka-
W JIMHUN BTOPOTO MOPIAKA HA ILJIOCKOCTH.

Ob1nee ypaBHeHIEe HOBEPXHOCTH BTOPOro mopsiaka. [Ipuse-
JéHHBIE ypaBHeHUs. MeToj BpallleHuil. DJUIUIICOU, TUITePOOTOUIHI,
mapabosionibl, KOHYChl U UAUHAPHL. 1IpsimosinHeiinbie 06pasyorime.
Knaccudukaimsa noBepxHoOCTel BTOPOTO TOPSIIKA.

I'pynunbi. Onpenenienne, ocHOBHBIE cBoiicTBa, npumepsl. Iloj-
TPYIIIIbI, CMEYXKHBIE KJIACCHI, HOPMAJIBHbIN geauTesib. 3omopdusm u
romomopdusM rpynn. Paxrop-rpynmna. Koneansie rpynmel. Teopema
Jlarpanxka. I'pynmna eraeros. Cummerpruydeckasi 1 3HAKONEPEMEHHAS
rpynnel. Crenenn saemenTa. Lnkgnaeckas rpynna, eé MOATPYIIHL.

Kouabiio u moue. Ilougarue kosbua u 1nojist. OCHOBHBIE CBOCTBA
u npumMepbl. Heanrenn myss. Mzomopdusm koser u mojeit. Anrebpa-
WYIeCKOe PACITUPEeHNe KOJIbIA U ToJst. KOoIbIlo BEIYETOB. XapaKTepu-
cTuka 1oJid. 1loJie BBI9ETOB O MPOCTOMY MOYJIIO. UHC/IO 9/IeMeHTOB
B KOHEYHOM TIOJIE.

Kommnnekcabie uncaa. Ilose kommekcubix uncen. Komimaekc-
Has IJIOCKOCTh. AnreOpamdeckasi W TPUTOHOMETPUIECKAST (DOPMBI
KOMIIJTEKCHOTO 9MC/Ia. BO3Be/IeHNE B CTEMEHb W M3BJICUEHHE KOPHSI.
Kopnu n-it crenenu u3 enununsl. [lepBoobpasubie KOpHH.

MuorouseHbl. Koabiio MHOTOUIEHOB OT OHOM TTepEeMeHHON HaT
nojiem. lesenre MHOTOUYIEHOB, HAUOOIBITIUN OOIIUI TEJUTETD, AJIT0-
purMm EBkaunga. 3uadenne MHOTOWIEHA U KOPHE, Teopema besy. Ajn-
rebpanyeckast 3aMKHYTOCTh TOJIsT KOMILJIEKCHBIX THCEJI.

Kanonndaeckoe pazsoxkenre MHOTOUIEHA HAJ, TOTEM KOMIIJIEKCHBIX
qnces. KparHocts KopHs. MHOTOUIIEHBI ¢ BellleCTBEHHBIME KO3 u-
mreatamu. Gopmyssl Buera. Cumverpuaeckue Muorousiers. Muoro-
WiIeHbl KaK (POPMaJibHbIE BhIpaYKeHUd U KakK (PYHKIIUUA. DKBUBAJIEHT-
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HOCTDH OTPEeSIeHN PaBEHCTBA MHOTOWIEHOB [JId OECKOHETHBIX TI0-
JIeii.

2 cemecTp

JImHeiiHOE NPOCTPAHCTBO HAJ IIPOU3BOJIBHBIM HOJIEM. Tep-
MUHOIOTHS ¥ npuMepbl. Panr m 6a3a cucrembl BeKTOPOB. Bazuc u
pPa3sMepHOCTD JIMHEIHOTO pocTpaHcTBa. TeopeMa o HenoJiHOM Haswuce.
Nzomopdusm jnHEHHBIX TPOCTPAHCTB. JInHeiHOE MOAIPOCTPAHCTRO,
JinHeitHas o6os10uka. Kpurepuit SKBUBaJIEHTHOCTH CUCTEM BEKTOPOB.
Teopema 0 MOHOTOHHOCTH paszMepHOcTH. CyMMa U IepecevdeHune Jiv-
HeRHBbIX TToAnpocTpancTB. Ilpgmas cymma, Kpurepun mpaMoii CyMMBI.
JomoHUTEIBHOE TTOATPOCTPAHCTBO.

Jluneitnoe adpdunnoe muoroodpasue. [lepenoc B auHeitHOM 1IPO-
crpanctse. llapannensubie Mmaoroobpasus. llepecevenue JsimHelHBIX
ahPUHHEBIX MHOT00Opasuii. BeImykble MHOXKECTBA B TUHEHHOM TTPO-
CTPAHCTBE.

EBkiimaoBo u yHurapHoe npocrpaHcrBa. CKajsipHOE IIpo-
n3Benenne BeKTopoB. HepasenctBo Komm-Byuskosckoro-IllBapiia.
JlmuHa BeKTOpa. YroJ B €BKIUA0OBOM MpocTparcTBe. OPTOTOHAIBHBIE
BEKTOPHI. OPTOHOPMUPOBAHHBIA 6a3WC W OPTOrOHATBHBIE (YHUTAD-
Hb1e) Marputpbl. CKAIIpHOE TPOU3BEIEHNE B OPTOHOPMUAPOBAHHOM Ba-
suce. [locrpoenne opronopmuposanuoro 6azuca. Ilpornecc oprorona-
smzanuu ['pama—IIImuara, QQ R-pasioxenue marpunbsl. Marpuna I'pa-
Ma, KpUTepuit nHeitHoit 3aBucuMoctu. QOpTOroHaIBLHOE JIOTIOHEHNE.
3agagua o nepnenaukyssipe. Uzomerpust.

Jluneitnoe adduanoe MHOrOo0OpazmMe B EBKIUIOBOM W YHUTAP-
HOM TIpocTpaHcTBax. HopMasbHBIN BEKTOP JUHEHHOTNO MHOT00Opa3Us.
VpaBHeHue runepioCKOCTA B €BKAUI0OBOM M YHUTAPHOM NPOCTPAH-
CTBaX.

Paccrosinus B €BKJIMJIOBOM U YHUTAPHOM HPOCTPAHCTBAX.
[MorsiTHEe METPUYIECKOTO TPOCTPAHCTBA. EBKIN0B0 (YHUTAPHOE) TTPO-
CTPAHCTBO KakK MeTpuyeckoe. PaccrosHue OT BEKTOpa JI0 MHOIPO-
CTPAHCTBa ¥ 0 JIMHEWHOro MHOroobpaszmsi Paccrosuue Mmexy Jjiu-
HEAHBIMU MHOTO0ODA3UIMHU.

Jluneiinbie oneparopsi. Oupejesienne, npuMepsl. Marpuiia, ju-
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HelfHoTo omeparopa B mape 0asncop. Vzmenenne MaTpuibl Tpu Tie-
pexoze K Apyro#l mape 6a3UCOB. DKBUBAJEHTHBIE MATPHUIBL. JIwHeii-
HOE€ IIPOCTPAHCTBO JUHEHHBIX OIIEPATOPOB U €ro CBA3b C JIMHEHHBbIM
npocTpancTBoM MaTpuil. [Ipon3Benenre JIMHEWHBIX OTIEPATOPOB U €0
marpura. Obpas n aapo AUHEHHOro oneparopa. Kanormueckas mapa
6a3ucoB.

Jluneitasie dopmer (byrkimonanst). ConpszKEHHOE TTPOCTPAH-
ctBO. JIuHeitHbe (DOPMBI U TUTIEPILIOCKOCTb.

Anrebpa JinHelHBbIX OIIEPATOPOB, JAEHCTBYIOIIUX B OJHOM
npoctpancTBe. Marpuria oneparopa B bazuce npocrpancTsa. M3me-
HEHUE MATPHIIBI IpU Tiepexo/ie K apyromy 6aswucy. [lonobubie marpu-
ubl. O6parssiii oneparop. Kpurepun obparumocTn.

CrpyKTypa JUHEHHOT0 oneparopa B KOMILJIEKCHOM IIPO-
crpaucTie. UaBapranTHbBIE TIOATpocTpancTBa. CyXKeHne oneparopa.
CobcrBennble 3HAUEHUsS] U COOCTBEHHBIE BEKTODPBI. XapaKTEPUCTHYE-
CKUIl MHOTOU/IEH. YCJIOBHE CYIECTBOBAHMA COOCTBEHHBIX 3HATEHMUIA.
CobcrBennoe moganpocTpaHcTBo. l'eomerpuueckas u ajredpandeckue
KPATHOCTU COOCTBEHHOIO 3HAUEHUSI.

OmepaTops! TPOCTOit CTPYKTYPHI. KpuTepnu mpocToit CTPyKTYPHI.
Jlmaronaan3yemMbie MaTPHUIIhI.

Tpeyrompuas ¢opma MaTPHUIBI JUHEHHOTO OMePaTopa B KOM-
IIEKCHOM [TPOCTPAHCTBE.

Hwisnorentasrit oneparop. CobcTReHHbIE 3HAUEHUST HUJIBITOTEHT-
HOTO omeparopa. TeopeMa o MpsiMOil CyMMe HUJIBITOTEHTHOTO U 06pa-
TUMOTO OTIEPATOPOB.

Kopsuesbie mogampocTpaHcTBa. KopHeBbie BEKTOPBI W KOPHE-
BBI€ MO/IIPOCTPaHCTBa. Paciernienne npocTpanCcTBa B IPAMYI0 CYMMY
KOPHEBBIX TOIIPOCTPAHCTE.

Kopnanosa ¢dhopma Marpuibl JIMHEHHOrO oOmnepaTropa B
KOMIIJIEKCHOM TpOCTpaHcTBe. Kamomwueckuit Ha3mc KOPHEBOTO
MOAMPOCTPAHCTBA, MATPHUIA CYyXKEHUS OlepaTopa Ha KOPHEBOE IOjI-
MPOCTPAHCTBO B KaHoHWYIeCKOM Oasmce. 2Kopmamnos 6a3zuc u xopaa-
HOBa (popMa MaTPUIIBl JIMHEHHOTO ONMEpaTOpa B KOMILJIEKCHOM IPO-
crpanrctie. Kpurepuit mogobus marpui. Teopema [NavMuasrora—Kaan.
MuHuUMaIBHBI MHOTOYJIEH.
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WuBapwaHTHBIE TOAITPOCTPAHCTBA, MUHUMAIBHOM Pa3MEPHOCTH.

Jluneiinbiii omepaTop B €BKJIMA0BOM M YHUTAPHOM MPO-
crpancrBax. Conpsikénubiii omneparop. CyllecTBoBaHHe W €JIMH-
CTBEHHOCTH. MaTpuiia CONpPsIXKEHHOT'O OIIEPATOPA..

Teopewma [lypa o TpeyroJibHOI (hopMe MATPUIIBI OIIEPATOPA B YHE-
TapuoMm mpoctpancTse. basuc lypa.

HopMmambHbrit omepaTop u HOpMaJsibHast MaTpuiia. Kpurepuit Hop-
MaJILHOCTH OI€paTopa B YHUTAPHOM MTPOCTPAHCTBE. YHUTAPHO U
OPTOTOHAJIBLHO TIOI00HBIE MaTpuUIlbl. Kpurepnit HOPMaJbHOCTH KOM-
IJICKCHOR MaTpPUIIBL.

YHuUTApHBIH 1 OPTOrOHAIbHBIN 01IepaTophl. CrieKTpaibHAs XapaK-
TEpUCTUKA YHUTAPHOI'O oneparopa. Kanonmdeckas dhopma MaTpUIIbI
OPTOTOHAIBLHOTO OMEPATOPA.

CaMocornpst2KEéHHbII ontepaTop u ero marpuia. CiiekTpajbHas Xa-
PAKTEPUCTHKA CAMOCOIPSIKEHHOTO OTIEPATOPa B YHUTAPHOM U €BKJIH-
JIOBOM IIPOCTPAHCTBAX.

SHakoompene/IEHHBIE 0MTepaToOPhl u MaTpuUIlbl. CleKkTpaabHasT Xa-
PaKTEPUCTUKA 3HAKOOIIPEJEIEHHOT0 ortepaTopa. KBajpaTHblit KopeHb
M3 OIEepaTopa.

OPMHUTOBO pazjoxkeHnue oneparopa. CHHTYIIPHOE PA3TOKEHUE
orteparopa. CUHTY/ISIpHBIE YUCJIA W CUHTYJspHas mapa 6asucos. [lo-
JISIPHOE PA3JIOKEHUE OTIEPATOPA.

Buiiuneiinbie n kBagparuydnbie popmbl. bununeitrnas dpopma
B JiMHeRHOM npocrpancrse. Marpuna Ouimneiinoit ¢gpopmbl. Obmit
By, 6ununeiinoit dpopmbl. CuMMeTpuyeckas U KOCOCHMMETPUYECKAs
bununeiinbie (popMbl. Beipoxkaennas Ounnbeiinas gpopMa.

Keanparuunas ¢opma B juHeiiHOM npoctpancrse. V3venenue
MaTPHUIBl KBAAPATHIHON (OPMBI TIPHU TIepexojie K HOBOMY 0aszucy.
Konrpysuraeie marpunipl. [lpuseenne kBagparuauoii popMbl K Ka-
nouuveckomy Bujy. Meroy Jlarpanzxka.

Ksagparuunbie ¢opmMbl B BEHIECTBEHHOM HM KOMILJIEKC-
HOM TIPOCTPAHCTBAX. 3aKOH WHEPIHH, CUTHATYPHOE TPABUI0 KO-
6u, dopmysaer Hdkobu. 3Hakoonpee€HHbIe KBAJIpATUUHBIE (POPMBI.
Kpurepuit Cuaseecrpa. Obmuii Bui CKaJIIPHOTO TPOU3BEIEHUST B KO-
HEYHOMEPHOM €BKJIMJOBOM U YHUTAPHOM MPOCTPAHCTBAX.
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IIporpamma xypca

Ksagparuansie GpopMbl B €BKINIOBOM W YHUTAPHOM TPOCTPAH-
crBax. IlpuBenenne Kk riaBHbIM ocsiM. OJHOBpEMEHHOE TTPUBEIEHUE
IIapbl KBaAPATUIHBIX (bOpM K KaHOHUYIECKOMY BUIY.

Teomerpusa KBaJpaTUYHBbIX (POPM M MMOBEPXHOCTU BTOPO-
ro nopsigkKa. ['mrneproBepxHOCTH BTOPOrO MOPAIKA B €BKJIAI0BOM
npoctpanctee. Obmiee ypasuerue. VIHBAPUAHTHI THUIIEPIIOBEPXHOCTH.
[TpuBenénmbie ypaBHEHUI IMIEPTIOBEPXHOCTEH BTOPOTO TOPSIIKA.

Asrebpanyeckre TOBEPXHOCTH BTOPOTO IMOPSIIKA B TPEXMEPHOM
npocrpancrse. Obiiee U IPUBEJIEHHBIE YPABHEHUS. DJIIUIICOUJIBI, TH-
niepbosion b, apaboIonIbl, KOHYC, IAJANHIPUYECKUE TOBEPXHOCTH.
[Ipsimostuneitabie 06pa3yoIIme.

JIuHeliHble HOpMHUpPOBaHHBbIE TPoOcTpaHcTBa. Hopwmer [é1b-
Jlepa B KOHEYHOMEPHOM ITPOCTPAHCTBE. DKBUBAJEHTHOCTb HOPM B KO-
HedHoOMepHOM npocrpancTse. Hopma u merpuka.

JIuHeltHbIE OTIEPATOPBLI B HOPMUPOBAHHBIX MIPOCTPAHCTBAaX.
HempepriBaocts u orpanmyeHHocTs omeparopa. Hopwma omeparopa.
CrexTpaJsibHasi HOpMa JHUHEHHOro omepaTopa. MarTpudHblie HOPMBI.
Esknmmaosa HopMma. YHUTAPHO (OPTOTOHAILHO) WHBAPWAHTHBIE HOD-
MBI.

DkcTpemMasibHbie CBOMCTBA CODCTBEHHBIX 3HadYeHuii ca-
MoconpsiKEHHOTO oreparopa. Otuomrenue Pajes. Bapuarmon-
HBbIe CBOMCTBA COOCTBEHHBIX 3HAUEHWI CAMOCOTPSIKEHHOTO OTIepaTo-
pa. Bapmammonnsie cpoficTBa cuHTYAsapHBIX uncen. Teopema Kypan-
Ta—Durmepa.

JIuHeliHbIEe OTIepATOpPHbIE ypaBHEHUsI B HOPMUPOBAHHOM
mpocrpauctBe. AsnbrepuaruBa Ppenronpma. Teopema Ppegross-
Ma. HopmanbHoe perieHme, €ro CyIecTBOBAHUE W €INHCTBEHHOCThH
It 1I060r0 pazpernumMoro ypasuenus. [lcesnopemenne. Hopmaabrnoe
ypasuenue. CyIecTBOBaHNE U €IMHCTBEHHOCTh HOPMAJIBLHOTO TICEB/I0-
pemerns. CUHTYJISIpHOE pa3jioXKeHne u nceBpopernenne. Mertoq Han-
MEHBINNX KBAJIPATOB.

JonosHUTEJIbHAS NporpamMmMa

1. BemectBenublil aHAIOT XKOPIAHOBON (DOPMBI.
2. KpazuauarounasibHasi (popMa MATPHUIIBI HOPMAJIbHOTO OMEPATOPA

11
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12

B €BKJIMJOBOM IIPOCTPAaHCTBE.

Hopma m ckamsproe mpomssenenme. ToxKmecTBO mapaJiieso-
rpaMMa W KPUTEPUl €BKJINIOBOCTU HOPMBI.

3ajavua 0 HAWIy4IieM NpubInKeHn B KOHEIHOMEPHBIX HOPMU-
POBaHHBIX IIPOCTPAHCTBAX.

CooTHotenne pasjiesieHusi COOCTBEHHBIX 3HAYEHUN U CUHTYJISID-
HBIX YUCeJI.



CeMuHapCKUE 3aHATHS

CEMUHAPCKUE 3AHATUA

Huxxe npuBoasrcest mwiranbl cemuuapekux 3angruii. Homepa 3amaq
JTaHbl 0 3a7adaukaM |8, 9. 3azadn pasbuTel Ha TpU rpymmbl: A —
I pereHus B ayauTopuu, I — s caMOCTOATETLHOTO PeTeHns
(momammsas padora), P — gonosauTenbHbIE 33891 HA yCMOTPEHWE
npenogasaresis (peseps). B cimcke 3a1a1 TOJBKO J1JIsT TEPBOI 33,1441
yKa3biBaeTcs eé noHbii Homep (Hanpumep, 5.16), mag caemyrormmx
3a Heil 33729 yKa3bIBAIOTCST TOJBKO MOCJTEIHsIS JacTh HOMepa (Ha-
npumep, Bmecto 5.17 ykaswaerca 17).

Ilnan cemuHapckux 3aHdaTHii, 1 cemecTp

Cemunap Ne 1

Onepanun HaI MATPUIAMMI
1. DyreMeHTapHas TEXHUKA MATPUYHBIX OI€PaImit
1.1, 3,7, 18, 19(6,e), 35, 36, 23, 25
1.4, 6,8, 11, 15, 19(s—n), 20(a-1), 27(6,8), 37, 38, 2.1, 4, 5
2. YMHOXKeHne HA CTPOKU U CTOJIOIBI
1.2(a1), 13
1.21, 40, 39
3. Ipyroii B3IJyIsig HA OIEpPaIUi0 yMHOXKEHUSI MaTPUIL
npumep 1.4; 1.10, 14
1.27(re)
4. YMHOXK€eHUEe HA AUATOHAJITBHYIO MaTPUILY
1.30, 31
1.28, 32

1.26, 36.1, 2.7, 10, 12, 15, 18, 29, 30, 31, 36, 51

THE> H> H> H»

Cemuuap Ne 2
5. DaemMeHTapHbIe TPeodpa30BaHNs MATPUIILI U1 MATPU-
bl IJIEMEHTAPHBIX peodpa3oBaHuii
: 3.(an), 2,7, 4
: 3.1(6-1), 3, 6, 8, 19, 20

13
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OnpenenieHue u cBoiicTBa ONPeaeINTEJIs
1. IlepecTanoBkKu

A: 4.1, 2(6,8,1), 3(a), 6, 9(a)

H: 4.2(a,n,;3), 3(6), 5, 7, 8, 9(6), 10

P: 3.16, 23, 12, 12.1

Cevmunap Ne 3

2. Onpejiesienne onpesaeanuTe s
: 5.39(a-1), 40, 42, 48, 57
: 5.39, 43, 44, 47, 49, 52, 56, 60, 61

3. Onpenenuresu 2-ro u 3-T0 NOPSJIKOB
:5.2,9 12
: 5.3, 10, 13, 16
: 5.19, 20, 8.3

Ok Hp

Cemunap Ne 4

4. CoiicTBa onpenesinresis

A: 5.21, 24, 29, 30, 68, 64(6), 70, 74

H: 5.22, 25, 31, 33, 67, 64(a), 69, 75, 76, 81
5. Teopema Jlansaca

A: 6.2,8, 11,15, 17

: 6.6,7,9, 12, 14, 16, 20, 27, 43, 44

P: 5.79, 83, 84, 6.40, 41, 45, 8.4

Cemunap Ne 5

Meroabl BLIYUCJIEHUS ONPEAETINTEIIA
1. Meton I'aycca
7.1, 8, 16, 26, 20, 22, 27, 41
7.2,13, 17, 24, 23, 28, 37, 42, 43, 46
2. MeToa peKypPPEHTHBIX COOTHOIIEHU
7.48, 70, 56, 53, 54
7.59, 51, 55, 57, 72, 74, 76

7.44, 64, 66, 75, 75.1

TE> HP
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Cemunap Ne 6

3. Onpegenunrens Bangepmonaa
A: 7.82, 83,91
J: 7.84, 87, 89, 90, 93

4. [Ipyrue MeToabl
A: 7.98, 107, 115, 117, 119, 125
JL: 7.99, 103, 110, 116, 121, 126, 8.27, 34, 42
P: 7.92, 94, 96

Cemunap Ne 7
5. CMmernanHbie 3aa4n
A: 8.5(a), 6, 14, 15, 27, 33
H: 8.5(6), 7(a), 8, 29, 13, 17, 18, 22(a)
ObpaTunag marpuria
Kpurepuii ooparumocru. Meroa I'aycca—2Kopaana 06-
palieHusi MaTPUILhbI
A: 9.1-3, 5, 23, 26, 31, 35, 18, 19, 48, 50
H: 9.4, 6, 12, 24, 28, 33, 36, 37, 43, 49, 52, 55, 62, 78(B,r)
P: 8.10, 11, 19, 22(6), 23, 25, 50-54, 9.15, 16, 56-58, 76, 77, 81, 82

Cemunuap Ne 8

T'eoMmeTpuyeckue BEKTOPBI
JIuHeliHbIEe onepaliuy Ha 1 BeKTopaMu. JlejeHue orpe3ka
B JAaHHOM OTHOIII€HUI. Pa,zmyc-BeKTop TOYKUAU

A: 13.1, 17, 3, 4, 9, 16, 22, 34, 29

. 13.2, 5,7, 8, 10, 14, 16.1, 16.2, 23, 33, 35, 37

P: 13.42, 45, 46

Cemunuap Ne 9
JInHeitHOe mpocTpaHCTBO
Axcuombl quHeitHOTO mpocTpaHcTBa. I[Ipumepsbi. Apud-

METUYECKOE ITPOCTPAHCTBO. JIMHeliHasag 3aBUCUMOCTD
4.1,5, 7,8, 15.1, 4, 6-8, 11, 17, 25, 29

A: 14.
H: 14.2-4, 6,9, 15.2, 3, 5, 12, 20, 21, 23, 24, 26, 30
P: 14.10-12, 15.35, 36
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Cemunap Ne 10

Panr maTpuib
1. Padar maTpuibl 1 3JeMeHTapHbIe TIpeodpa3oBaHusa €&
cTpok u croJjibuos. Meroj I'aycca BbIuuc/ieHUsi paHra
A: 16.1, 5, 10, 15, 17, 18, 20, 24, 34-36
H: 16.2, 3, 7,11, 13, 19, 23, 28
P: 16.20.1, 30, 33

Cemuuap Ne 11
2. Paur MaTpunpl 1 JIMHEIHASA 3aBUCHMOCTE €€ CTPOK M
CTOJIOITOB
A: 16.38, 39, 42, 55
JL: 16.37, 40, 41, 43, 60, 61
Cucremsbl JUHENHBIX ajJiredOpanvyecKux ypaBHEHUIA
1. IIpaBusio Kpamepa
A: 19.3, 10, 17, 26
J: 19.2, 8,11, 19
P: 16.42.1, 44, 44.1, 47, 51, 52, 63, 64, 19.12-15, 25

Cemunuap Ne 12
2. Kpurepuii COBMECTHOCTU CUCTEM OOIIEero BUIa
A: 20.1, 3,5, 7, 21.57
i 20.2, 4, 6, 8, 21.55, 59
3. Meton I'aycca uccienosanus u peieHus cucrtem. O6-
1iee perieHmne
A: 21.1-3, 46(6), 26, 35, 52
H: 21.4, 5,12, 17, 46(a), 47, 53, 27, 33, 48(a), 35
P: 20.8,9, 11, 21.58, 60, 62

Cemuuap Ne 13

T'eomeTpudeckue cBoiicTBa MHOXKECTBa pelleHnii cucre-
MBI
1. JIuHeiiHOE HOANPOCTPAHCTBO PEHICHUN OAHOPOIHOMN
cucteMbl ypaBHeHuii. PyHJaMeHTAJIbHASA CUCTEMA pe-
nrennii. O6uiee perienue
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A: 22.1,2, 4,10, 14, 15

H: 22.3,9,12, 16
2. JIuneitinoe MHOTOOOpa3me peleHuil HEOTHOPOTHOI
cucrembl. Obinee peireHue

22.20, 26, 30, 33, 35, 38-40

22.21, 27, 28, 32, 34, 48

22.29, 37, 41, 46, 49, 50

TR

Cemunap Ne 14
Koanoksuym (cm. crp. 30)

Cemunuap Ne 15
Kourposbaasi pa6ora Ne 1 (cm. crp. 34)

Tembr: MarpuuHas aarebpa, onpejie/IuTe I, pAHT MATPUIIBL, 0OpaTHAs
MAaTPUIA, CUCTEMBI JUHEHHBIX aJredpamvdecKnx ypaBHEHUH

Cemunap Ne 16

Addbunnags u TpaMoyroapHas JIeKapToOoBa CHUCTEMBI KO-
opAuHAT
1. KoopauHaTbl TOYKH
23.1, 3,5
23.2,6,7,9
2. JlesseHne oTpe3Ka B JJAHHOM OTHOMIEHUM
23.19, 14, 26, 33
23.20, 17, 22, 29, 34, 35
3. IIpeobpa3oBaHe KOOPAWHAT
23.39, 43, 48, 62, 63, 56, 67
23.38, 47, 49, 51, 53, 57, 64, 66
23.55, 65, 65.1

TH> k> HP

Cemmunuap Ne 17

CkajispHO€e mpou3BeaeHUE

A: 24.4, 6, 8, 12, 15, 20, 27, 32, 47, 58, 67, 75, 78

TI: 24.5, 7,13, 16, 17, 26, 28, 34, 36, 48, 49, 57, 63, 69, 74, 79
P: 24.33, 34.1, 34.2, 39-41, 73, 76, 78, 87, 90, 91

17
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Cemunap Ne 18

BekTopHoOe u cMelllaHHOE IIPOU3BEICHUS
A: 25.5, 7, 11, 14, 22, 26, 35, 37, 44, 49, 59, 62
TI: 25.4, 6, 8,9, 16, 17, 25, 27, 33, 36, 38, 40, 46, 48, 52, 64, 65, 71

P: 25.20, 12, 63, 66, 67, 72, 74, 75

Cemunap Ne 19

IIpamasa Ha HNJI0CKOCTH
1. CriocoOb1 3a/1aHUA
26.7, 18, 21
26.8, 10, 15, 19, 20, 22, 24
2. B3anMHOe pacnoJiozKeHue IIPsSIMbIX
27.8, 15, 20, 25
27.10, 13, 16, 22, 24
3. IoaymimockocTu
28.4, 11, 20
28.6, 9, 13

26.27, 27.26, 28

TRH> H» =P

Cemunap Ne 20
4. Merpuveckue 3aaa4u
A: 29.1, 6, 18, 33, 37, 44(1), 45(1), 56
H: 29.3-5, 9, 35, 38, 43, 44(2), 45(2), 55, 57, 78

I1;iockocTh B IIPpOCTPAHCTBE

1. Coocobbl 3agaHus
A: 26.31, 39, 44
L 26.29, 32, 34, 38, 50

P: 29.39, 65

18
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Cemunap Ne 21

2. B3anMHOe pacnoJiozKeHue ILIOCKOoCTeil
27.37, 40
27.35, 33, 39, 49

3. IlonynpocTpancTBa
28.20
28.17, 18

4. Merpuydeckue 3aaa9u
29.79, 88
29.81, 83, 89, 93, 102

27.53, 54, 28.19, 21, 23, 29.91, 92

TR> B> H>

Cemunap Ne 22

IIpamasa B mpocTpaHCTBE
1. Cniocobbl 3agaHuda. PacmoJjiockeHne mpaMbIiX B ITPO-
CTPAHCTBE

31.2(1), 4(1), 11(2), 13, 18(1,2), 23

31.1, 2(2), 3, 4(2), 5, 11(1), 14, 15, 18(3,4), 19, 24, 31, 34
2. MeTpudyeckue 3aja4u

32.3, 5, 8, 13, 20, 34, 39

32.10, 17, 21, 26, 36, 37, 38

32.32.1, 31.36, 32.40, 42

TR> =P

Cemunap Ne 23

BekTopHbIe ypaBHEeHUuS IPAMOIl U IJIOCKOCTH
A: 33.5, 8, 10, 15, 20, 26, 29, 35, 41

JI: 33.6, 7, 11, 12, 22, 23, 27, 30, 36, 40

P: 33.1, 31, 33, 41, 42, 44

Cemunap Ne 24
Koutposbnas pa6ora Ne 2 (cm. crp. 35)

Tewmbr: mesienure oTpe3Ka B OTHOIIEHWH, Tpeobpa3oBanmne KOOPIMHAT,
CKaJISIpHOe, BEKTOPHOE U CMeIlaHHOe MTPOU3BeJeHNd, NpsIMas Ha
TJIOCKOCTH, TIOCKOCTH B MTPOCTPAHCTBE, TPAMasi B TPOCTPAHCTBE
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Cemunap Ne 25

DJieMeHThI 001Ieil aaredpnl
1. 'pynna. IIpumepsbl rpymm. IIpocreiinine cBoiicTBa
A: 39.1(1-8), 2(1-8), 3(1-5), 4(1,2), 8, 10
H: 39.1(9-17), 2(9-18), 3(6-13), 4(3-5), 5, 9
2. Nzomopdusm rpynn
A: 39.11, 13, 14, 17, 20
J: 39.12, 16, 19, 21, 24
P

0 39.23

Cemunuap Ne 26
3. Illoarpynmna. CMmexKHble KJAaCChl, HOPMAJILHBIN Jeau-
TeJsib. PakTop-rpymnmna

A: 39.25, 26, 28(a), 30, 38, 44(a-8), 45, 47, 82(a,6), 84(a)
H: 39.27, 29, 31, 32, 40, 44(r,x), 46, 48, 82(s,r), 84(6,8)
4. Ilopaaok anmemenTa. llukamnyieckue rpyIinbI
A: 39.53(a,6), 54(a), 56-58, 28(6), 61, 64
H: 39.53(s,1), 54(6), 59, 60, 65, 72
P: 39.83, 55
Cemunap Ne 27
5. KoJsb1o u moJie
A: 40.1-4, 8, 10, 11, 26, 27, 33, 38
J: 40.1-4, 8, 12, 13, 15, 30, 32, 39
P: 40.40, 47, 48, 54, 56, 58

Cemunuap Ne 28

KomMmniekcubie uncia
1. ITosie KOMIJIEKCHBIX YUCEJI
A: 41.1(a,re), 5(a), 6(a), 7, 9(a), 10(s,r), 11(a), 15
H: 41.1, 5, 6(6), 8, 9(6), 10(6,m,e), 11, 16, 21
P: 41.13, 23
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TR RHP

Cemunap Ne 29
2. Tpuronomerpudeckasi (popMa 3a0uCu KOMILJIEKCHOTO
yucyga. Popmyma Myaspa
42.1-3, 8, 23(a), 27, 32
42.1, 3, 5, 6, 9, 10, 23(6), 28, 31(a,6)
3. 3BJeuenmne KOpPHs
43.2, 6, 7, 11, 15(a,B), 20, 25
43.1-3, 5, 8, 9, 14-17, 21, 23, 24, 27
42.19, 21, 21.1, 43.29, 32, 32.1

Cemunap Ne 30

JImHMM BTOPOro mopgaka Ha IJIOCKOCTHU

A:
I
P:

°RH>

1. Duuuiic, runepbodia, napabosia
34.1, 6, 13, 18, 20, 26, 32, 36, 40, 49, 61, 66
34.1, 4,9, 11, 13, 16, 22-24, 29, 39, 44, 58, 64, 65
34.9(1-5), 10(2,3), 21(1,3-7), 36(1,2), 45, 50(1,2), 53, 55(1,2)
Cemunuap Ne 31
2. Jluauu, 3agaHHbIe OOIIIUM ypaBHEHUEM
35.5, 11, 14, 19, 22, 23(1), 24(4), 27(1)
35.6, 10, 20-22, 23(2-4), 24, 27
35.7, 9.1, 17, 26, 28

Cemunap Ne 32

IloBepxHOCTI BTOPOTO HMOPAAKA

TRH> H> HP»

1. Dnauncond, rumepodoJIONabI, TapaboIon bl
36.1, 5, 8(1), 13(1), 17, 18, 33, 40, 46
36.3, 6, 8(2), 13(2,3), 19, 20, 23, 32, 36, 47, 52

2. Konycsl, UJINHAPHI
7.1,6, 8,16

37.2,5, 7,15, 19
3. IloBepxHOCTHU, 3aJaHHbIE ODIIUM yYpPaBHEHUEM

38.1, 9(1,2), 10, 11(1,2), 12(2)

38.4, 6(1), 7-12

36.11-14, 25, 31, 33.1, 43-44.1, 51, 53, 37.18, 21, 22, 38.2
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IInan cemmHapcKux 3aHATHI, 2 CEMECTP

Cemunap Ne 1

JImHeiliHOE MPOCTPAHCTBO HAA IMTPOU3BOJBbHBIM IIOJEM
1. OnpeneneHne, mMpuMepbI
A: 44.5,9, 4(a,6), 13(a-B), 11(a)
JL: 44.6-8, 3, 12, 14
2. JIuneiiHast 3aBUCUMOCTh. Ba3a u paHr CHCTEMBbI BEK-
TopoB. U30MopduU3M JTUHENHBIX MTPOCTPAHCTB
44.19, 20(a), 21(a), 24, 31, 34, 44, 55
44.20-22, 25, 29, 32, 36, 38, 42, 46, 47, 58

44.23, 39, 56

T H»>

Cevunap Ne 2
3. Bazuc, pazmepuoctb. Koopanuarbel BeKTopa. Marpu-
1a nmepexojia K Apyromy dasucy
44.11(6), 62, 68-70, 73, 75, 80, 87, 91, 92, 94
44.11(s), 64, 67, 71(a), 72(a,6), 77, 86, 89, 90, 93

44.61, 61.1, 91.1

T H»>

Cevmunap Ne 3

JInHeliHOEe TOAIIPOCTPAHCTBO
1. OnpeneseHue, CrIocoObI 33 JaHUA

A: 45.2, 3,6, 12, 13, 17, 24, 27, 33

JI: 45.4, 5,7, 8, 14, 16(a,r), 19, 21, 28, 29, 34
2. CymMa 1roaipoCcTpaHCcTB

A: 45.42 43

H: 45.40, 41, 44

P: 45.25, 35, 37, 42.1, 1, 46
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R

TP

Cemunap Ne 4
3. Ilepecevenue 1OAIIPOCTPAHCTB
45.49, 54, 58, 68
45.50, 55, 60, 64
4. Ilpamasg cyMMa MOAITPOCTPAHCTB. JlomosHUTEABHOE
NO/IIPOCTPAHCTBO
45.69-71, 73, 74(a), 77, 79, 82
45.72, 74(6,8), 76, 78

45.63, 66, 67, 80.1, 83

Cemunuap Ne 5

JIuneitnoe adpcpuHHOE MHOTOOOpa3Ue

A:
I
P:

46.3, 7, 14(a,6), 15(a), 16(a), 17, 24, 25, 39, 41, 65
46.4, 5, 8, 14(s,1,e), 15(6), 16(6), 19, 21, 26, 27, 37, 42, 64, 68

46.23, 48, 50, 60

Cemunuap Ne 6

EBkannoBo (yHHUTApHOE) IIPOCTPAHCTBO

T HE> H»>

1. Ckangapuoe npoussenenue. Hepasencrso Komu—By-
HakoBckoro—IIIsapiia. /IanHa BeKTOpa

47.1-3, 5(a,6,71), 6, 10(a—8), 24, 27, 32

47.4, 7, 8(a-1), 9, 10(r,n), 11, 20, 25, 26, 28(a), 33
2. OpTOroHaAJIHLHOCTh BEKTOPOB

48.1, 5, 8

48.3, 4,6

47.32.1, 32.2

Cemunap Ne 7
3. OproHopmupoBaHHbIii 0a3uc. IIpoiiecc oproroHasm-
3a1un

: 48.10, 11, 14, 17, 19, 21, 24, 25(2,3), 26, 30, 31, 33(1,2), 34(1),

37(1-3)
48.15(1,2), 20(a), 21.1, 25(1, 4-6), 28, 32, 33(3,4), 34(2), 37(4-6)
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4. Marpuiia I'pama

A: 48.38, 41
J: 47.16.1, 48.39
P: 47.16.2, 48.47
Cevunuap Ne 8
5. OpToroHaJbHOEe JIOMOJIHEHNE. 3a/ava 0 MePIeHIuKY-
Jspe
A: 49.7(6,8), 12(a), 14(a), 15, 17(a,B), 18(a,6), 19, 26(a), 30, 43
H: 49.7(r), 9, 12(6,8), 14(6), 16, 17(6,r), 18(s,r), 21, 24(a), 26(B), 31,

35, 42
6. Merpuvieckue 3aaa4vu
50.5(3), 9, 29, 33, 42, 51.17(a,6), 20
50.5(2), 6, 7, 30, 34, 44, 46, 51.17(s), 18(a), 24

49.8, 28, 29, 51-53, 50.9.1, 9.2, 10, 39.1, 39.2, 45, 45.1, 51.15

T =

Cevmunap Ne 9
Konrpossnas pa6ora Ne 1 (cm. crp. 36)

Tembl: JuHEHHOE MPOCTPAHCTBO, €BKJIMIOBO (YHHTAPHOE) MPOCTPAH-
CTBO

Cemmunuap Ne 10

JInHeliHbIe omepaTopbl B JHUHEIHOM IIPOCTPAHCTBE
1. OopeneneHue u mpocTeiiliiie cBoiicTBa
2.3, 5(a,6) 6(a,06), 7, 11(a,6), 19

A: 52
52.4, 5(B,n,x), 6(8—1), 810, 12, 20

H: 52
2. Marpuiia JUHEHOTO orlepaTopa

A: 52.24 27, 39, 46, 48(6), 54(a), 53.1, 4, 17

H: 52.25, 28, 40, 42, 48(s), 49(a), 53(a), 53.3, 5, 18

P:

52.14, 15, 21, 23, 53.21, 22, 26, 31



CeMuHapCKUE 3aHATHS

R

I

B

Cemunap Ne 11
3. Obpa3 u gApo JUHEUHOro onepaTopa
54.1, 3(a), 5, 9(1), 10(3), 11(1), 14, 17, 21, 27(1), 28(1), 38, 41(1)
54.2, 3(6), 6, 9(2), 10(2,4), 11(3), 12, 19, 22, 27(2), 28(2), 35,
41(2)

© 54.25, 26, 39

Cemunap Ne 12

4. JIuHeiiHOe NTPOCTPAHCTBO JUHENHBIX OII€PATOPOB
55.1,4,5,7,9, 17(a,B), 18(a), 19, 27, 30, 31
55.2, 3, 6, 8, 10, 17(6,r), 18(6), 20, 24, 25, 32, 33

55.23, 34-37

Cemunap Ne 13
5. ¥YMmuoxkeunue orneparopos. ObparHblii omepaTop
56.1, 4, 7-9, 13(a,6), 17, 21, 22, 29, 50, 54, 56, 64, 75
56.2, 3, 6, 12, 19, 20, 23, 30, 52, 65, 76
56.5, 10, 26, 27, 32, 34, 35, 37, 67, 74

Cemunap Ne 14

CrpykTypa AuHeifHOTO omepaTopa

AP

DT

1. Cob6cTrBeHHbIE 3HAYE€HUsI U COOCTBEHHBIE BEKTOPbDI.
XapakTepucTUIeCKnii MHOTOUJIEH
57.1,5, 7,10, 11, 17, 25(a,B), 34, 41, 50, 51, 73(a,x), 77
57.3, 6-8, 13-16, 23, 25(6,e), 30, 32, 35, 37, 43, 59, 73(B,r,e), 78(a)
57.63, 64, 74, 84-87

Cemunap Ne 15
2. OmnepaTop TPOCTOi CTPYKTYPHI
58.1, 2(6), 3, 5, 8, 10, 12, 29, 40, 47(a), 48, 49, 50, 65, 77
58.2(a;8), 4, 6, 7, 9, 11, 14, 30, 41, 47(6), 51, 52, 66, 67, 73, 75

58.63, 78
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Cemunap Ne 16

3. NuBapuaHTHBIE IIOOIIPOCTPAHCTBA

59.2, 4, 11(6,1), 12(6), 25-27, 34, 35(a), 43
59.3, 5, 6, 11(s,xx), 13, 12(a,8), 17, 28, 32(r), 35(6), 45, 47

° R

59.9, 10, 16, 19, 20, 29, 31, 37.1, 37.2
Cemunuap Ne 17

4. KopHeBbie TOAITPOCTPAHCTBA
60.1, 2(a-8), 3, 5, 7, 11(a), 13, 15, 17
60.2, 4, 6, 8, 11(6), 14, 16, 20

1 60.20.1

TR

Cemunap Ne 18
5. 2Kopaanos 6a3uc u xkopaanosa (popma MaTpPULbI JIU-

HeliHOTO orepaTopa
60.21, 24, 27, 29, 36, 45, 50, 53

60.22, 25, 32, 46, 55, 58
. 60.37, 38, 59

TR

Cemunuap Ne 19

5. 2Kopaauos 6a3uc u >kopaanosa (popma MaTPULBI JIHU-

HeliHOTO omepaTopa (npodossicerue)
60.65, 68, 71, 74, 84, 88
60.70, 72, 73, 75, 86, 89
60.76, 77, 77.1-77.8, 80, 83

Cemunap Ne 20
6. 2Kopaanosa dopma u kpurepuii nogodus
A: 60.92, 95, 99, 101, 105, 110, 113
Z: 60.93, 94, 100, 106, 111, 114
P: 60.102, 104.1, 107, 114.1-114.5
Cevunuap Ne 21

e

KomnnokBuym (cm. ctp. 32)
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Cemunap Ne 22

JIuneilinpiii onepaTop B €BK/INAOBOM (YHHTapHOM) IIPO-
CTPaHCTBE

A:
0

° Rk

1. Conpsax€HHbIli onepaTop
61.2, 5, 25, 26(a), 30(a), 34, 39(a), 40(a), 51(a), 59
61.3, 4, 21, 24, 27(a), 30(6), 32, 35, 39(6), 40(6), 41(a,6), 51(6),
60

. 61.13, 14, 20, 28, 28.1, 39.1, 47, 61, 67-69, 69.1, 70, 71

Cemunap Ne 23
2. HopMmaJsbHBbIil omiepaTop
62.5, 9, 17, 20, 26, 33, 34, 37, 39, 44, 47, 49, 50, 60
62.4, 12, 18, 19, 21, 27, 32, 35, 36, 38(a,6), 40, 45, 51, 53, 62

62.10, 13, 48, 57

Cemunap Ne 24
3. YHurapubiii (OpTOroHaJIbHBIN) onepaTop

A: 63.1, 3, 5, 6(a-8), 9, 10(s), 11, 13(a-5), 15(a), 17, 19(a), 23, 32,

v R

35(a—s), 38(6), 44
63.2, 4, 6(r,1), 8, 10(r), 12, 14(a-8), 15(6), 19(6), 24, 31(6), 34,
39, 42, 47

. 63.12, 33, 39.1, 39.2, 43.1, 43.2, 45

Cemunap Ne 25
4. CaMmocoIpsi2KEHHDBII omepaTop
64.1, 3, 6, 8, 11, 13, 15, 17, 18(6), 24, 32, 39, 42, 48
64.2, 4, 5(a,6), 7, 9, 10, 16, 19(8), 20, 33, 34, 44

64.21, 21.1, 21.2, 35, 36, 45-47
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DT

DT

Cemunap Ne 26
5. 3uakoonpegenénnbie oneparopbl. KBajparubiii ko-
peHb U3 oreparopa

65.1,2, 4, 11, 13, 15, 20, 22, 34, 37, 44, 62
65.3, 8, 12, 14, 24, 26, 30, 31, 43, 46, 63, 64

65.9, 10, 12.1, 12.2, 21, 28, 29, 32, 46.1, 50-58

6. PazsoxkeHnss quHelHOTO omepaTopa

66.1,2, 5,9, 10, 22, 24, 27, 29, 35(a,8), 45, 49, 50, 52
66.3, 6, 12, 23, 25, 28, 35(6), 51, 53, 59, 61

66.14, 16, 29, 30, 39, 54.1, 60.2, 61.1

Cemunap Ne 27

Kourposnnast pa6ora Ne 2 (cm. crp. 37)

Tembr: Jluneitable OnepaTopbl B JUHEHHBIX U €BKJIUJOBLIX (YHHTAD-

HBIX) TIPOCTPAHCTBAX

Cemunuap Ne 28

Bununeiinpie n KkBagpaTudHbie (POPMBI

1. ®opmbl B JuHeitHOM npocrpaHcTBe. Kanonmueckwuii
Buja. Merona Jlarpam>xka

A: 67.1(2-5),2,3(1,2), 4(2), 5(1,2), 6-8, 9(2,7), 11(3,7), 13, 14, 15(2),

°E

P

28

17

67.1(6-8), 2, 3(3,4), 4(3.4), 9(4,6,9), 11(2,9,12), 15(2), 18
67.5.1, 16, 16.1, 16.2

Cemunap Ne 29
2. KBagparuunbie (3pMuUTOBBI KBagparu4ibie) (hopMbl
B BEIIECTBEHHOM (KOMIIJIEKCHOM) MPOCTPAHCTBE. 3a-
KOoH uHepruu. CurnarypsHoe npaswio fAxkodu. Kpure-
puit CuiibBecTpa

68.1(1-3), 2(1), 4, 5(1), 6, 7, 9, 11, 12(1), 30(1,6), 31(1,6), 32
68.1(4-6), 2(2), 5( 3), 9(2), 12(2), 30(2,8), 31(2,8), 33
68.8, 20, 21, 28



CeMuHapCKUE 3aHATHS

3. Ksagpatuunbie (3pMUTOBBI KBaJpaTudHbie) (DOPMbBI
B €BKJINJI0BOM (yHUTAPHOM) mpocTpaHcrse. Meros Bpa-
meHnii. OJHOBpEeMeHHOe MPUBEACHNE K KAHOHUYEeCKOMY
BUy Napbl KBaApaTudHbix popm

A: 69.1(1), 2(1), 6(1), 13, 15(1), 17(1), 18(1), 19, 21, 22(1,2)

I: 69.1(2,6), 2(2), 6(3), 14, 15(2), 17(2,3), 18(3), 22(3,4)

Cemunap Ne 30

JIuHeiiHOe HOPMUPOBAHHOE MTPOCTPAHCTBO
1. Hopmbl BeKTOpa

70.1, 2, 6, 12

70.3, 4, 8, 20
2. HopMbl oniepaTopa U MaTpPUIIbI

71.6, 9, 14, 18, 31, 32, 35

71.7, 10, 16, 19, 32, 33

70.14, 20.1, 71.12, 17, 30.1, 51, 53, 54, 60, 62
3. JIuneiinbie omepaTopHbie ypaBHeHus. llceBmoperiie-
HHE

72.2, 4, 8,19, 21, 23(a,0), 24(a), 25, 28, 31, 41(a)

72.3,5,7,9, 20, 23(8), 24(6), 30, 33, 41(6,r)

P: 72.11, 12, 22, 40

TR> =P

R
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KOJIJTIOKBUYM

KomnokBuym mpoBoanTcs B cepeHe ceMeCcTpa Ha OCHOBe TTPOii-
JACHHOT'O K TOMY BPEMEHU TCOPETUYIECKOTO MaTepUaJIa. OH TPOXOAUT B
dopme yeraOTO cobecenoBanus. Jsg yCHemHoil ciaun KOJJIOKBUYMa
HeoOXOIUMO:

- OTBETHTH Ha TEOPETHUIECKHH BOMPOC (CM. CIMCOK BOIPOCOB K

KOJIJIOKBUYMY ),

- YMETH PeIaTh TPOCTeNTNe 381891 Ha TOKA3ATENLCTBO.
Konnoksuywm obstzaresien juis BCEX CTY/IEHTOB U PACCMATPUBAETCSH KaK
sieMeHT 3adéra. /g He ¢IaBIINX KOJUIOKBHYM 3a96T (K 3a4éTHas
KOMUCCHUSI) HAYMHAECTCA C BOIPOCOB 110 TEOPETUYECKOMY MATEPHAJLY
KOJIJIOKBUYMa.

Bomnpocsl Kk KoJssIoKBUymy, 1 cemecTp

1. Onepanuu HaJ MATPUIIAME U MX CBOHCTBA.

2. IlpuBenenne marpunpl K crynendaromy sumay. lIpusenenue k quaronasnb-
HOMY BULY-

3. IlepecTanoBKu.

4. OupenennuTesb, CBOUCTBA OMPEIETUTES.

5. Onpemenuresb TPAHCIOHUPOBAHHONW MATPHUIIHI.

6. Munopst u ux asrebpanveckue nomnosaenusi. Teopema Jlamaca.

7. Paznoxenue onpeenuTesis mo crpoke (cromnbiyy). Onpemenurens mpous-
BEJIEHUST MATPUII.

8. O6parnas marpura. Kpurepuit obparumocT.

9. Panr marpuinl. Teopema o 6a3ucHOM MHUHOPE.

10. Paur marpuupt u jiuHeiiHas 3aBUCUMOCTDb €€ CTPOK (4 cT0JI61O0B).

11. Paur npowussezenusi marputl. VHBApUAHTHOCTH PAHIa OTHOCUTEIHLHO
9JIEMEHTAPHBIX TPE0OPA3OBAHUI.

12. DxBuBajeHTHbIE MATpUIbl. KpuTepuit SKBUBAJIEHTHOCTH.

13. Cucrembl TUHEHHBIX ANTeOPANYECKUX YPABHEHUH ¢ KBAAPATHON HEBbI-
poxaennoii marpuneii. [Ipasuio Kpamepa.

14. Kpurepuit COBMECTHOCTHU U OIPE/IEIEHHOCTH CUCTEMbI JIMHEHHbIX aJired-
panvecKnX ypaBHEHUMH.

15. UccnenoBanme u perreHne CUCTEMbI JTUHEHHBIX AJreOpandecKux ypas-
Henwmit oomero suma. ObIIee perrenne.

16. DKBUBAJIEHTHOCTH CHCTEM JIMHEHHBIX aireOpaniecKux ypaBHeHuil. dire-
MEHTapHbIE IIPEOOPA30OBAHUS CUCTEM.
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17. Meron Tlaycca wmcciiemoBanvst u peleHunst CUCTEM JIUHEHHBIX ajredpau-
YEeCKAX yPaBHEHUH.

18. Jluneiinoe nmpocrpancTBo. Apudmernieckoe MpoCTPAHCTBO.

19. Jluneiinas 3aBUCHMOCTH B JIMTHEHHOM IIPOCTPAHCTBE.

20. Ba3uc u pa3MepHOCTD JUHEHHOrO MPOCTPAHCTBA.

21. Ilepexon K ApyroMmy 06a3mcy, MaTPHILA MEPEXOIA.

22. JIuneitHoe MOAMPOCTPAHCTBO M JMHEHHOe addUHHOE MHOroobOpasue B
awHeitHoM mpocrpancTse. Ompemesenne u MpoOCTeRIre CBOMCTBA.

23. Teomerpudeckne CBOWCTBA PEIICHUH OTHOPOIHON CHCTEMBI JTHHEHHBIX
anrebpanveckux ypapuennii. OyHIaMeHTAIbHAS CUCTEMA PEIICHUIA.

24. T'eomerpuyeckue CBOWCTBA PEIEHUT HEOTHOPOIHOM CHCTEMbI JTMHEHHBIX
anrebpanveckux ypapuenunii. Q0Imee perienue.
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Bomnpochkl K KOJLJIOKBUYMYy, 2 cEMeECTP

1. JIuneitHoe MPOCTPAHCTBO HA/T MPOU3BOILHBIM nojieM. Panr u 6a3a cucre-
MbI BEKTOPOB.

2. Uzomopdusm JUHERHBIX TPOCTPAHCTE.

3. Cymma u mepecevdeHune JIMHEHHDBIX MOAIIPOCTPAHCTB.

4. TTpamas cymMMma JTHHEHHBIX MTOIMTPOCTPAHCTB.

5. EBknmmoBo u yuutaproe npocrpancrsa. Hepasemcrso Komu—Bynakosc-
xoro—IlIBapra.

6. CkajsipHOE TTPOM3BEIeHNE B OPTOHOpMUPOBAaHHOM Gasuce. CyiecTBoBa-
HU€ OPTOHOPMHUPOBAHHOIO Da3mca.

7. N3omeTpus.

8. Marpuna I'pama. Kpurepuii muHeiHO! 3aBUCHMOCTH.

9. OproronanbHoe ponosHenne. QpProroHaabHas CyMMa MOAIPOCTPAHCTB.
Paccrosinue or BekTOpa 10 HOAIPOCTPAHCTBA.

10. OproHOpMUPOBAHHDIN 0A3UC U YHUTAPHBIE (OPTOrOHAIBHBIE) MATPUIIHL.
11. IIpomecc oproronanm3aruu I'pama—IlIvmuara. QR-pasnoxkenne marpu-
TIBI.

12. Jluneiinoe addunnoe maoroobpasue B JInHEHHOM IPOCTPAHCTBE. [ nep-
IJIOCKOCTDH B €BKJIMJIOBOM M yHUTAPHOM [IPOCTPAHCTBE.

13. Jluneiiabie omeparopbl. OnpemesieHne, OCHOBHBIE CBONCTBA, MPUMEDHI.
Teopema 0 CyIIECTBOBAHUY U €IMHCTBEHHOCTH OMEPATOPA, MO 33JAHHBIM 00-
pa3am OA3MCHBIX BEKTOPOB.

14. Marpunbl TUHERHBIX 0TepaTopoB. B3anMHO-0THOZHAYHOE COOTBETCTBHE
MEXK/JIy JIMHEHHBIME OLEPATOPAME U MATPHUIIAMHU.

15. JIuneiiHoe TPOCTPAHCTBO JIMHEHHBIX OMEPATOPOB W €r0 CBSI3b C TPO-
CTPAHCTBOM MAaTPWII.

16. Marpuia jauneitHoro oneparopa. CBsa3b MeXK/1y KOOPANHATAME BEKTOPA,
u ero obpasa.

17. Marpuibl TUHEHHOTO OmepaTopa B Pa3THIHbIX OA3MCaX.

18. DkBuBasienTHble MaTPUIbl. Kpurepuit S9KBUBAJIEHTHOCTH.

19. Ob6pa3 u AP0 JIUHEHHOTO OMEePATOPA.

20. [Ipoussenenne IuHEHHBIX OMEPATOPOB. MaTpuiia mpoOn3BeIeHNA.

21. O6parubriit oneparop. Kpurepun obpaTuMocTu.

22. UuBapuanTHbe MOANPOCTPAHCTBA. VHyIUPOBaHHBII OmepaTop.

23. UuBapuanTHble HOAIPOCTPAHCTBA MUHUMAJIBLHONW pa3MepHOCTH (B KOM-
MJIEKCHOM ¥ BEHIECTBEHHOM TPOCTPAHCTBAX).

24. CobCcTBEeHHBIE 3HAYEHNs M COOCTBEHHBIE BEKTOPHI JIHHEHHOTO OIepaTopa.
Omnpenenenne u mpocreiinue cBoiicTa. IIpumepsr.

25. XapakTepucTudecKuii MHOrOYJIeH JuHeifHoro oneparopa. QnpejeneHue
U IpocTeime CBOUCTBA.
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26. YcioBuUe CyIIECTBOBAHUST COOCTBEHHBIX BEKTOPOB JIMHEHHOTO OTIepaTopa.
CobcTBEHHBIE BEKTOPHI JIMHEHHOTO OMEpaTOpa B KOMILJIEKCHOM MPOCTPAH-
CTBe.

27. CobGeTBEHHOE TOANPOCTPAHCTBO. Auirebpandeckas U reoMeTprdecKas
KPaTHOCTU COOCTBEHHOI'O 3HAYECHMUSI.

28. OnepaTopsl MPOCTOi CTPYKTYpPhI. KpuTepuu mpocToit CTPyKTYPHI.

29. Tpeyronpuas (popMa MATPUIBI JIMHEHHOTO ONEPATOPA B KOMILIEKCHOM
MPOCTPAHCTBE.

30. Hunbnorentusrit oneparop. Onpejenenue, pocTeiinme cBORCTBA, Tpu-
ME€PBHI.

31. Teopema 0 npsamoii cymMMe HUJIBIIOTEHTHOrO ¥ OOPATHMOrO OIIEPATOPOB.
32. Pacmienienue JUHEHHOTO OTIEPATOPA.

33. Kopuesnie BekTophbl. Kamonmuecknii 6a3uC KOPHEBOTO IMOAIIPOCTPAH-
CTBA.

34. ZKoppanoBa HOpMasibHAsA (POPMaA MATPHUIILI JTHHEHHOTO omeparopa. Ka-
HOHUYECKwuil 6a3uc.

35. Teopema lamunbrona—Kamam.

36. Ilomobubie MmaTpurbl. Kpurepuit momodus.
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KOHTPOJIBHBIE PABOTHI

ITpumepnbie BapuaHThl, 1 cemecTp
Konrposbaas pabora Ne 1

1. Ksagparmaga marpuna A mopgoka n > 3 gaBIAETCS TPEXIUATO-
HaJIbHOM MaTpuuei Cjaeaylollero BUa:

74
3 3 2
a_| 13 2
13 2
1 3]

Beisichuth, MOXKeT Jiu €€ ornpejiesinTesib ObITh paBeH 69 u, ecsiu j1a, TO
IPM KAKOM 3HAYEHUU €€ MOPsIKa 7.
2. Boraucaurs onpenenuTens n-ro nopaaka (n > 3):

n n n 2n-—1 1
n n n 2 2n —1
n n 3 n n
n 4 n n n
n n n n n

3. UsBectHO, 9TO BEKTOPHI @, b, ¢, d swHeiHOTO ipocTpancTBa V -
HEHHO HE3aBUCHMBI. BBIACHUTH, NpM KAKUX 3HAYEHUSX A JIHHEHHO
HE3ABUCUMBI BEKTOPBI & = a + b — 2c+d, y = a + 2b + Ad,
z=—3a— b+ 10c + 4d.

4. Ob6paTuTh TPEXIUATOHATBHYI0 MATPUILY MOPSIKA 71

90 -
1 2 0

34



Komrposbusie paboTst

5. Ucnonb3ys dyHIaAMEHTAIBLHYIO CUCTEMY DeleHuil, HaiTu obiiee
peIlleHne CUCTEMBI yPaBHEHUT

r1—x2+ x4 =2,
8xr1 —x3 — 3xy = 4.

6. /Ina xaxk10r0 \ MCC/IeOBATH M PEIIUTH CUCTEMY

Ax1+ 220+ x3= —4,
—2x1 — Aro — T3 =2+ A,
41 + 4xo + Axg =  —8.

7. HoxkazaTh, 9T0 IpHCOeINHEHHBIe MATPHUIBl A, B K TPON3BOJILHBIM
KBaIpaTHBIM MaTpuiiaM A, B 0JuHAKOBOrO MOPAIKA YIOBIETBOPSIOT

cooTHOIEeHN: AB = BA.
+1

OTrBersi: 1.n=6,D, =5+2". 2. D, = n!(—l)LnTJ /(n —2).

21 0
—272 2710
-3 _9-2 o-1
3. Tlpu A #£4,5. 4. 2 277 2
(_1)n—12—n _2—2 2—1
1

5.z = 5(1,—3,0,0) +c1(1,1,8,0) 4+ ¢2(3,11,0,8). 6. Ilpu \ # —4;2
eIMHCTBEeHHOE perenne r3 = 2x1 = —4/(A+4), 22 = —(A+6)/(A+4); npn
A = —4 cucrema HECOBMECTHA; npu A = 2 obuiee pemenue r3 = —2(x +
To + 1).

KonTpoJuanhag paGora! Ne 2

1. UzsecTHO, uTO 00BEM TTapaLIeIeIUIIe a, TOCTPOCHHOTO HA BEKTO-
pax a, b, ¢, paBer 2. HaiitTu 06bEéM mapasiiesienunesa, mocTpOeHHOTO
Ha BeKTOpax a+ b —c,a—bwuc+b.

2. Haiitu BCe BEKTODPHI X, YIOBJIETBOPSIOIINE PABEHCTBY [a,X| = b,
e a={3,-2,5}, b={1,-1,—-1}.

3. B rmpeyroasuuke ABC ussectrubl ero epmuna C(5,3) u ypasHe-
Hust ABYX BbICOT 3x —2y = 0 u br+3y—25 = 0. CocraBurh ypaBHeHMe
croponnl AB.

!B zazauax 1-7 cucrema koopuuHar IPAMOYTOJIbHAL.
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4. CocraBuTh ypaBHeHUe OUCCEKTOPHOMN TIJIOCKOCTH JIBYTPAHHOTO yT-
Jla, MeX Ty miaockocTamu 6r — 3z +2 =0, 2z —by+42—1 =0, B
koropoMm Jexkut Touka M (1,1, —1).
5. CocraBuTh ypaBHeHHE 0OLIEro MepIeHINKYIApa K TPIMbIM

r—3 y+4 z+6 = y—4 z-3

2 -7 =47 0 3 27

6. LlerTp OKPYKHOCTH, OIUCAHHON OKOJIO ITPABUIBHOTO TPEYTOIbHHI-
ka ABC| pacnosoxken B Touke (1,3). Haiitu koopunarsl BepumH B
u C, ecm m3BectHo, uTo A(5,1).
7. Tlnockmit BBITYKJ/IBIA 4eTHIPEXYTOJIBHUK 3a/1aH CBOMMU BEPIITHHA-
vmu B mpoctpancree: M;(r;), i = 1,4. Hafitn meobxoammbie u J10-
CTATOYHbIE YCJIOBUSI TOTO, UTO 3aaHHas Touka My(rg) sBiasgercs ero
BHYTPEHHEN TOYKO.

OTBeTHI: 1. V=6. 2. xz={x,x9,23}, rme x1 = (3z3 — 1)/5, Zy =

—(2z3+1)/5. 3.5x—2y=0. 4.8z —-5y+z+1=0. 5.1:
-1 -1

yT - % 6. B(—1— /3,4 —2v3), O(=1+/3,4+2V3).

ITpumepHble BapuaHThI, 2 CEMECTP
KouTpoabHas pa6ora? Ne 1

1. Haijitu 6a3uchl cymmbl u mepecederus mogupoctpancte Ly u Lo,
rae L1 = f{al,ag,ag}, ay = (1,2,1,1), as = (2,3,1,0), as =
(3,1,1,-2),a Ly = {x € R* | 21 + m3 + 23 + 74 = 0}.

2. Jokasare, uro muoxkectso L = {p(t) € Ms | p(1) = 0,p'(1) +
p(0) = 0} obpasyer JmHEiiHOE TOATPOCTPAHCTBO MPOCTpaHcTBa M.
Haittr gBa pasanaHbIX JOTOJHATEIBHBIX TMOAMTPOCTPAHCTBA K L.

3. lloctpouth Kakoit-iubo OPTOHOPMUPOBAaHHBIN 6a3nc JIMHENHOI
000/109KH BEKTOpOB B = B ﬂ, By = E (1)}, Bs = [(1) _ﬂ
4. Haiitu opTOroHaJBHYTIO MIPOEKIH0 BeKTopa g = (2,2,0, 1) Ha mo/-
MIPOCTPAHCTBO

L:{x€R4|551*II/‘2+CE3*SE4:0,3x1—2x2+x3—;p4:0}_

2CkansipHble TIpou3BeaeHus B npocrpadcTBax R2X2 R* u My cumraorcs 3a-
JAHHBIMU CTAHJIAPTHLIM 006pa30oM.
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5. OmnpenemmTs paccrosaue oT MHOTOUNeHa g(t) = 3% — 3t2 — t + 2
1o muoroobpasust P = {p(t) € M3 | p(1) = 2,p'(0) = 1}.

6. JTokaszaThb, 9TO €C/IM JBE THIEPIJIOCKOCTH HE TIEPECeKAIOTCS, TO OHH
HapaJlIe/IbHEL.

OTBeThI: 1. dim Ly = dim Ly = 3, dim(L; + Lo) = 4, 3uauur, B Kade-
crBe 6aszuca L; + Lo MOKHO B34Th J1000i1 6a3uc R*, nanpumep, a1, as, as,
by = (1,-1,0,0). dim(Ly N Ly) = 2, 6a3uc L; N Ls cocrout, Haupumep, u3
BekTopoB ¢; = (0,2, —1,—1)ucy = (—4,—-1,0,5). 2. OmHO IPOCTPAHCTBO
L}, nonosHuTENIHHOE K TPOCTPAHCTBY L, COCTOMT W3 JMHEHHON 060I09KI
L(p1,p2), tme p1(t) = 1+t + 12 4+t u po(t) = 1+t + 2t2 + 3t3. JIpyroe
JIOTIONTHUTENTFHOE TIpocTpancTBo Lh, manpumep, £ (q1, q2), tae q1(t) = 1+t,

11 -1 1 [-5 —4

t) =14 t+ 1%+ 2¢3 3.0:{ }c:[ ]

(1) S [ R T -~ ol [ |
1 [3 1 3

Cy= —— . 4. (1,2,1,0). 5. /=

2

Konrposbaasa pabora Ne 2

1. Omneparop & aeiicteyer B mpocrpancrse Ms no npasuy < f(t) =
f(2t) — f(t + 1). llocrpouTs MaTpuiyy 3Toro omeparopa B basuce
e1(t) = 1, ea(t) = 1 —t, e3(t) = t + 12, eq(t) = 2 — 3 u yxaszars
Kakue-anb0 6asuckl ero sapa ker .o/ m obpasa im 7.

2. Haiitu BCe cOGCTBEHHBIC 3HAYEHUS U COOCTBEHHBIE BEKTODPBI MAaT-

31 -1 -1
-1 1 1 1
L S T T R |
1 0 -1 1
3 10
3. Iloxazarw, uTro Marpurna D = |2 2 0| samaronajmzyeMa, n
4 —4 4

OPUBECTH €€ K IMarOHaJLHON MOIXOIANINM Mpeobpa3oBammeM II0I0-
oud.
4. Haiitu KopaaHoBy GOpMy CAeAyIOIell MaTPHUIIBl U IOCTPOUTE CO-
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OTBETCTBYIOIIMIT KAHOHNYECKMiT Ha3uc:

2 =4 0 O
1 -2 0 O
4 2 1 3 1
-4 -2 —6 -2
0 -1 0
5. Omneparop J¢ 3aman MaTpuieit 7 4 1| B 6asmce f; =
-1 10

(1,1,0), fo = (0,1,0), f3 = (0,0,1) mpocrparctea R co cran-
JAPTHBIM CKAJISPHBIM IIPOM3BEIeHHeM. HalTH MATpHILy COIIPAXKEH-
HOTO omeparopa J€° B 3ToM X)e bazuce f1, fo, fs.

2 1 -1
6. HaiiTu xBagpaTHBINH KOPEHb U3 MATPUIBl S = 1 2 -1
-1 -1 2

7. W3secrno, uro omeparopel &7 € L(V,W), B € L (W,V) yno-
BJIETBOPSIOT YCJIOBHIO: TIPOU3BeieHre .o/ SABIAETCS TOXKIECTBEHHBIM
omepaTopoM B mpocTpaHcTBe V. Joka3aTh, 9TO ecim mpocTpancTBa V'
u W uMeroT pasHyr pa3sMepHOCTh, TO NPou3BeeHne & B HE MOXKET
OBITH TOXKIECTBEHHBIM OMEPATOPOM B TIpocTpaHcTBe W.

OTBeThI:
0 0 -6 2
01 4 -2 .

1. A, = 00 3 -1 ,ker o/ = ZL(ey), imo = L (2e1 — e3,e2,€4).
0 0 O 7

2. A\; = 1 kparnocru 2, coberBennbie BekTopst « - (1, —1,1,0), tae a # 0;
A2 = 2 kparnocTu 2, cobcrBernbie BeKTOpbl a1 - (1,0,1,0) + - (1,0,0, —1),
e af + a3 # 0.

0100
1 10
3.7 = |2 1 0|, 7-'DT = diag{1,4,4}. 4. J= |0 Y 0 O
o1 000 0
000 1
(2,1, -5,10), (1,0,0,-7), (0,0,1,—3), (0,0,7, —14).
5 4 -2
5. Hj=|-3 -1 3
1 1 0

38



Komrposbusie paboTst

-1

-1
-1
4
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SAUET

1 cemecTp. IIpumMepHBIT BapraHT 3a9ETHOTO
3aJaHus B rpymnme’

1. Beramciurs onpeaennrens n-ro nopgaka (n > 3) .

13 8 0 O 0 0
-4 -3 -4 0 0 0
0O 5 1 —4 0 0
D,=|0 0 5 1 0 0
0O 0 0 0 .1 -4
o o o o0 -+ 5 1
2. Pemurh MaTpuYHOE ypaBHEHUE
1 1 -~ 1 1] (1 a -+ a a
o1 --- 11 01 -+ a a
Do X = ]
00 --- 11 00 -+ 1 a
00 -~ 0 1] oo - 0 1]
rae X — MaTpuria mopsaaka n.
3. Haiitu panr marpuirs
1 X -1 2
2 -1 XA 5
1 10 -6 1
B 3aBUCUMOCTH OT 3HAYEHUI ITapaMerphl .
4. NccnenoBarh n HANTH PEIEHUST CUCTEMBI
22 +1 A A+1 A—1
A—=2 A—1 X=2(.-z= A
22 —-1 A—1 2x-1 A

B 3aBHCHMOCTH OT 3HAYEHUI mapaMeTpa A.

3B sagauax 7-10, 13 cucrema KOOpIUHAT IPAMOYTOJIbHAHA eKapTOBa.
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5. Haiitu dyHngaMeHTa bHyI0 CHCTEMY DEIeHnii JiJisd ypaBHEHN
l-z14+2-294+3-23+...+n -z, =0.

6. IlocTponuts odnopodnyto cucreMy ypasHennit Ax = 6 1mo 3aman-
HOit byHmaMerTasbHO cucreme pemennii: e = (—2,1,1,1), ea =
(0,1,2,0), e3 = (1,—1,0, 1).

7. Borauciaurs o6bém napasuienenunena ABC DA B1C1 D1, 31as ero
Beputuay A(1;2;3) u KOOpAUHATE! KOHIIOB BBIXOJSINNX U3 Heé pEdep:
B(9;6;4), D(3;0;4), A1(5;2;5).

8. Ha mrockoctn 3amanbr e cucteMbl Koopamuar: {O;e€1, €y} u
{0';€,,&,}. Bropas cucrema 1o/1ydesa 13 IepBOH OBOPOTOM BOKDYT
roukn A(1;1) Ha yrom ¢ = 45° B HAOpaBJIEHUN KPATYANIIEro mMOBO-
pora ot €] K €2. Haiitu koopaunare! (x,y) TOYKM B NEPBOH cucreme
KOOD/IMHAT, €C/TH U3BECTHBI €6 KoopauuaThl (2',y) Bo BTOpOil cucreme
KOODJIMHAT.

9. CocraBuTh ypaBHEHME OUCCEKTPUCHI OCMPO20 Y2A0 MEKJTY TIPAMbI-
Muiz—3y=0udz—y+5=0.

10. Hamwucars ypaBHeHWE ILJIOCKOCTH, NPOXOALAINEi UYepe3 TOUKYy
A(5;2;0) n yramenHoit or Touku B(6;1; —1) ma paccrosgume 1, a or
roukn C(0;5;4) na paccrosuue 3.

11. Pemwurs ypaBHeHNE B KOMIUIEKCHBIX IHCIax: |z| + 2z = 8 + 4i.
12. Haiitu ece obpasyrorue 37eMeHThI TPYIIhl 11-ro mopgaka.

13. OnpeeauTs BUJ KPUBOH U C/IeTATH PUCYHOK Ha, IIOCKOCTH (X, Y):

52% + 8xy + 5y? — 18z — 18y + 9 = 0.

OrBerbr: 1. D, =5" —2.(—4)" 2. 1 na riaBHO# auaroHasu, a — 1
vag veil. 3. 1gA =2 mpu A = 3, vaaue rgA = 3. 4. mpu A =0 m
3 3x:
A = 1 mer pemennit, npu A = —1 xlzl—%,mgz—l—%,ngeR,
202 —2)1 41 A
A#£0£l 21 = —23 = = . 5.(2,1,0,---,0
mpu 7é ) T T3 )\()\_1) y L2 -1 (a ) Yy ) )7

(-3,0,1,---,0),...,(—n,0,0,--- ,1), s =n—1. 6. x1+2x5—x3+24 = 0.

T 1 11 —1] |«
N B A R T A
10. 2+2y+22—9=0,mwmy—2=0. 11. z=3+4i. 12. Bce 3e-
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MEHTHI TPYTITBI, KpoMe He#TpasnbHoro.  13. smawne, nentp (1;1), yriosoit

(«)?  )?

ko3 urment donpimeit ocn k = —1, 9 + == 1.
1 cemectp. Ob6pa3zern 3agaHndg 3a9ETHOMN
Komuccun’

1. IlyTeMm BBIMHCIEHNUS TPUCOEINHEHHON MATPHUIIL] BLIYUCIUTD

-1

2 5 —6
1 2 4
1 3 0

2. Haiitu obiiee pereHne cuCTeMbl ypaBHEHMI:

r1 — 3x9 — 3x3 — 144 = 8,
2.%'1 — 6.%2 — 3.%3 — T4 = —5,
3$1 - 9:E2 - 5:E3 - 6564 = —4.

3. B rpeyroabuuke ABC 3apanbl ypasuerus cropousl AC: x—2y+7
umennan AM: x4+y—5 = 0,CL: 2z4+y—11 = 0. CocTaBuTh ypaBHEHHE
BBICOTHI TPEYTOJLHUKA, IPOBEIEHHON 13 BepIInuLl A.

4. HamucaTh ypaBHEHHUE TJIOCKOCTH (¢, TPOXO,ISIIEH Yepes3 Hadasao Ko-
OpIMHAT IIEePIEeHIUKYISIPHO MPAMOil

x+2 y-3 z-1
4 5 =27

HafiTn paccrosiane ot Toukn M (—2;3;1) 10 9TOM IIOCKOCTH B KOOP-
AWMHATHI IIPOCKITUN 9TOM TOYKH HA IJOCKOCTH (1.

5. Oupene/nTh 6ud IOBEPXHOCTH, 3a/1aHHOI ypasHeHneM 422 + 6y2 +
422 + 422 — 8y — 42 +3=0.

6. Haiitu reomeTprdaeckoe MECTO TOUEK 2z KOMILIEKCHO MIOCKOCTH,
YZOBJIETBOPAOIINX yCJI0BUIO |2 + 2i| — |z — 2i| = 3.

l:

-12 18 8
OTBeThI: 1. - 4 —6 —-2|. 2.2 = —-13+3xy — 1324, x3 =
21 1 11

—7 — 929, Vo, x4 € R. 3. 1l —17y+57=0. 4. a:4dx+>dy—22=0,

1B 3azauax 3-4 cucreMa KOODIMHAT HPSIMOYIOJIbHAs JEKAPTOBA, B 3ajade b
cucreMa KoopauHaT adduHHAL.
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22 22 11)
9’9’97
5. s;mncons. 6. Bersb runepboss 3622 — 28y% + 63 = 0, npoxoadiiasn

)
p(M,a) = 3> HPOCKIHs TOUKI M ma mnockocrs a: M'(—

3
yepes Touky (0; 5), T.€. HAXOAIIAdACda B BEPXHeH MOIYIIOCKOCTH.

2 cemectp. IlpuMmepHbIii BapuaHT 3a9€THOTO
3aJaHUA B I'PYIIIIE

1. Haiitu 6a3uchl CyMMBI U TEPECEYUeHNS JTUHEIHBIX MOAITPOCTPAHCTE,
HaTIHYTBIX HA CHCTEMBI ai, &g, ag # by, bo, b3 coorsercrBento:
a = (1,1,1,1), a = (1,1,—-1,-1), a3 = (1,—1,1,-1); by =
(1,-1,-1,1), b = (1,-1,0,0), bg = (3,—1,1,1).

2. Tlpumensst mporecc OPTOrOHAIUBAINHN, TOCTPOUTH OPTOTOHAIb-
HbIt 6A3UC TOAITPOCTPAHCTBA, HATSHYTOTO HA 3aJIaHHYI0 CUCTEMY BeK-
Topos: x1 = (2,3, —4,—6), xo = (1,8,—2,—16), x3 = (12,5, —14,5),
x4 = (3,11,4, 7).

3. Haiitu yron mexmay Bekropom a = (—3,15,1,—5) u juHefAHbIM
MOANPOCTPAHCTBOM L, HATAHYTHIM Ha BeKTOphl by = (2,3, —4, —6),
bs = (1,8,—2,—16), bs = (1, -5, —-2,10).

4. Haiitu xkanounyeckwnii 6a3uc u KOPAaHOBY (HOPMY MATPHUITEI

-3 1 -3 -2 =2
-2 1 0

— == O

0
1
1
0

o O O

0 1
1 0
1 1

5. /lokazaTh, 9TO HEOJHOPOJHAA CHCTEMA JIMHENHBIX ypaBHEHUU
Axr = b coBMecTHa TOrJa W TOJLKO TOTLLA, KOTIa BEKTOP-CTOJI0EIT
b opToroHasieH BceM PEITeHMsIM COTIPSIKEHHOW OTHOPOIHOW CHCTEMBI
A*y = 0.

6. B mpocrpancTtee Ms co CTAaHAAPTHBIM CKAJSIPHBIM TPOU3BEIEHUEM
((f, g) = agbg+a1b1+aoby, rme f = a0+a1t+a2t2, g = b0+b1t+b2t2).
3alaH opmoz2oHaabHul otiepatop A ¢ ompegenuresieM, paBHbIM —1,
KOTOpEI TTepeBoauT MHOroueH 1+t 4 t2 B Muorodanen —1 —t 412, a
muorowren 1 —t? B 1 — t. Haittn MaTPHITYy 9TOTO omeparopa B Hazmuce
1,t, t2.
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7. TlpuBecTu K HOPMATBLHOMY BUIAY MPEY20ALHbILM TIPEOOPAZOBAHUEM
KOODJAMHAT KBaJIPATHUIHYIO (hOpMY U Tpeobpa3zoBaHue KOOPAWHAT:

F(xy,z9,23) = a:% + 236% + 3m§ + 2z1x9 + 22123 + 4023,

Hanncarh moay4YeHHbI HOPMAJIbHBIN BUI U IPUBOISINEE K HEMY Ipe-
obpazoBaHMe KOOPINHAT.
8. HaiitTn HOpMAaJIBHOE IICEBAOPEIIEHIE CHCTEMBI

1+ a9 + a3+ x4 = 2,
T+ T2+ w3+ 74 = 3,
T1+x2 + w3+ 14 = 4.

9. B mpoctpancTBe Mo BBeIEHO CKANAPHOE MTPOU3BEIEHNE

+1

(f.9) = 1 f(t)g(t)dt.
Haiitu marpuity omeparopa, conmpsaKenHoro kK omeparopy muddepen-
nupoBanud, B 6asuce 1, t, t2.

10. Hokazarb, 4T0 IpoCcTpancTBO M3 dBisieTCst IPAMOil CyMMOit 10,1
npoctpancts L1 u Lo, 1 HaiiTu mpoek o MEorodtena p(t) = t3+1 ma
L mapasnensuo Lo: Ly = {f(t) € M3 | f(0) = f(1)}, Lo = {f(t) €
Ms | f(2t) = 2f(t),Vt € R}.

OrBerbr: 1. Li:xy—x9—23+24 =0, Lot z1+29—23—24 = 0; dim Ly =
3; dim Ly = 3; dim(L; + Lo) = 4; 6a3uc: aj,as, ag, by. dim(L; N Ls) = 2; 6a-
suc: z; = (1,—-1,1,-1), 2o = (1,0,1,0) mmm ¢y = (1,0,1,0), c2 = (0, 1,0, 172
2. y1 =x1 = (2,3,-4,-6); y2 = (—-3,2,6,—4); y3 = (4,6,2,3). 3. T

1 1 0
4.J = diagd | 0 —1 1 |,-1,-1%; (=3,1,1,1,1), (=2,0,1,1,1),
0 0 -1
-2 -2
(1,0,0,0,0), (1,0,0,—1,0), (1,0,0,0,—1). 6. A, = = |-2 -2 1
312 -1 2
Toyr = 21+ T2+ 23, Yo = T2+ a3, y3 = x3, F = y} + y3 + y3.
3 0 -5 0
8. —(1,1,1,1). 9. D:==16 0 2|. 10. 3 —t+1.
4 0 15 0
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2 cemecTp. Ob6pa3sen 3aJaHnsd 3a4YETHOM
KOMUCCHN

1. Haittw 6asucer L1 + Lo, L1 N Lo, eciu Ly 33maHO OZHOPOIHOI
CUCTEMOM
921 — 622 4+ 323 =0,
{ 6x1 — 4xo + 223 = 0,

a Lo aByisieTcst OPTOrOHAIBHBIM JOTOJIHEHNEM K MHOXKECTBY PeIeHuii
CUCTEMBI
2x1 +3x0 — 23 =0,
T + 229 + 223 = 0,
1+ x9—3x3=0.

2. Haittn 6a3uckl obpasa u gapa JUHEHHOTO omeparopa, oTobparka-

10 0 1 0 0 0 0
FOIIEro MaTpUIb o o>lo ol 11 ol lo 1 COOTBETCTBEHHO B

2 11 1 0] [3 —1 2 3
MATPUIBL g gl> 11 11" |5 2 |=4 5|

3. IlocTpouth xkopiaHoBY GOpMYy U KaHOHUYECKHI Gazuc st Mar-
PHITBI

s

Il
cCo O R~
oo~ r—oO
cor~oo
OO RO
MO~ oo

4. Haiitu paccrosiame oT TOUKH, 3aauH0l BekTopom = = (5,3, —1,—1),
no juHeitnoro adpduaHOro MHOTOOOpasmsa H, 3aJaHHOTO CHCTEMOM
2x1 4+ x4 =06,
2x1 + 229 —x3 = 3.
5. Belucars KaHOHMYECKUI BUJI U IPUBO/ISIIEE K 9TOMY BUILY OPMo-

ypaBHenuit {

20HaADH0e TTPEOOPA30BaHNe KOOPAMHAT I KB IPaTuIHO! (HhopMbI
2 2 2
f = =323 — 2x9x3 + 62122 + 27 + 22173 + 5.

6. Haiitu nBymepHoe MHBAPMAHTHOE IOANPOCTPAHCTBO Jid JTUHEH-
HOTO OIleparopa, JeiicTByIomero B npocrpancTse R? u 3ajanHOro B
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HEKOTOPOM ero Hazuce marTpuriieit

4 -6
A=11 0
0 1

O O =

OrBerbr: 1. dim Ly = dim Ly = 2, dim(L;+Ls) = 3, TaK 94T0 B KavyecTBe
6asmca Ly + Lo MOXKHO B3sTh ecTecTBenubI 6asuc R3. Basuc L1 N Ly: €=

1 0 0 1 1 -5 -3 4
(3,5,1). 2. Basuc obpaza L 1}, [_2 1],5{;Lpa L O}’ [ 0 1].

110
3.J = diag{2, [0 1 1],1}; (0,0,1,0,1), (0,0,1,0,0), (0,1,1,0,0),
00 1

1733

(2a17177130)7 (71,0,07170)' 4. p= TQ 5. f* 4y%7y%+4y?2n
T To xg, T 2:62 T3 2 1o 6. B

Yy = —_———. . Bazuc
oo et v e \@ V3

WHBAPMAHTHOTO TIOATPOCTpaHcTRa g1 = (2,1 O) =(0,1,1).
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DK3aMeH

DK3AMEH

DK3aMeH cjraércd B yeTHol popme. Ha sk3amMeHe CTyIeHT J0JI2KEH:
- TPOAEMOHCTPUPOBATDH 3HAHNE U TTOHUMAHUE OCHOBHBIX MOHATHHN
u $HaKTOB IO POTPaAMMe KyPCa;

- YMeTh JIaBaTh YETKUE OlpeesieHusi U (DOPMYTUPOBKU TEOPEM;

- BJIAJIETH JIOTWKOMW JOKA3ATETHCTB TEOPEM;

- pelaTh 3a/auu.

JList CTymenToB, HE CAABIINX YK3aMEH, YIeOHBIM ILIAHOM IPEIy-
CMATpHUBaeTCs Iepedk3aMeHoBka. [IoBTOpHBIN 3K3aMeH HaYWHAETCs
C KOHTPOJIBHOT'O TECTUPOBAHUYA 110 OIPEHeeHusIM, (DOPMyInPOBKAM
TeopeM u POpMyJIaM.

DK3aMeHaIlMOHHbIE BOMPOCHI, 1 cemecTp

JIuneiitnaga aaredpa

1. Onepanuu HaJ MATPHUIIAME U WX CBOHCTBA.

2. IlpuBesnenne marpunpl K crynendaromy suidy. IIpusenenue K quaronasb-
HOMY BHLY.

3. IlepecTanoBKM, TPAHCIO3UIUN, YETHOCTD.

4. Onpenenuresns U €ro CBOWCTBA KaK (PYHKIUK CTOJOIOB (CTPOK).

5. Onupenenuresb TPAHCIIOHUPOBAHHOW MATPHUIIBI.

6. Oupenesuresns TPOU3BEICHUS MATPHIL.

7. Munopsr u ux anrebpandeckue nomonnenus. Teopema Jlamaca.

8. Heswipoxk nennnie marpuibl. O6parusie MmaTpuiibl. Kpurepuit obparumo-
CTH MATPHIIHI.

9. Jluneitnoe mpocrpancrBo. Oupenenenve u npumepbl. Apudmernyeckoe
MIPOCTPAHCTBO.

10. JIuneiinas 3aBUCUMOCTD B JIMHEHHOM IIPOCTPAHCTBE.

11. Ba3uc u pa3MepHOCTh JTUHEHHOTO TPOCTPAHCTBA.

12. Ilepexom k apyromy 0a3ucy, MaTpPHUILA, MEPEXO/IA.

13. Panr marpurpel. Teopema o 6a3ucHOM MHUHOPE.

14. Panr marpuipl u JuHeiiHAs 3aBUCAMOCTb CTPOK U CTOJIOIOB.

15. Panr npoussenenus marpuil. Pagr Marpumbl U dj1eMeHTapHbe Ipeod-
pa30BaHUS.

16. DkBuBaIeHTHbIE MaTpUIlbl. KpuTepuit SKBUBAJIEHTHOCTH.

17. Cucrembl JIMHEHHBIX AJT€OPANYECKUX YPABHEHUH. DKBUBAJIEHTHOCTH
cucTeM. DJIeMEeHTapHbIe TPEOOPA3OBAHUST CUCTEM.

18. Cucrembl ¢ HeBbIipoKaeHHON Marpureit. [Ipasuno Kpamepa.
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19. Kpurepwuii COBMECTHOCTH CHCTEMBI JIMHEHHBIX AJIT€OPANIECKUX YPaBHE-
unit. Kpurepnii e ITMHCTBEHHOCTH pEIIeHMUS.

20. UccienoBanue CUCTEMBI JIMHEHHBIX AJIr€0OPAnIECKUX yPABHEHMH 0DIIEro
Buzaa. [aBHbIe 1 cBOOOAHDBIE Heu3pecTHbIe. OOIee pelleHre CUCTEMbI.

21. Metonm I'aycca uccmemoBanust ¥ pelIeHus CACTEM JUHEHHBIX anredpan-
Jecknx ypasuenwnit. Uncmo apudnmermyecknx omeparnii B metone laycca.
22. JIuHeitHOE TIOATPOCTPAHCTBO. [ eoMeTpuyUecKne CBOWCTBA MHOXKECTBA pe-
IIIeHni OTHOPOJIHOM CHCTEMBbI JIMHEWHBIX ajredpandeckux ypaBHenuit. @yH-
JaMeHTanbHas cucrema pernennii. OO6Iee perienue.

23. Jluneitnoe muoroobpasue. ['eomerprudeckue cBOMCTBA MHOXKECTBA, PeIle-
HU HEOJHOPOHON CUCTEMbI JTMHEHHbIX ajredpandeckux ypasHennii. Obiee
perrrenue.

Anajgmmruieckas reomMeTpmuda

1. Hanpagssenubie orpe3ku. CBOOOIHBIN BEKTOD.

2. Jluneiinbie oneparuu HaI BeKTOpaMmu. KoopanHaThl BEKTODA.

3. IIpoekiuu BekTopa. CBoliCTBA TUHEHHOCTH MPOEKITHIA.

4. Jluneitnas 3aBUCUMOCTH TeOMETPHUYECKUX BeKTOpoB. KosmHeapubie u
KOMILJIAHAPHbBIE BEKTOPHI.

5. Addunnas cucrema KOOpAUHAT HA, TPSAMOI, Ha, TJIOCKOCTHA U B TIPOCTPAH-
cree. IIpeobpaszoBamme KOOpIUHAT.

6. IIpeobpazoBanms MPIMOYTOIBHBIX JEKAPTOBBIX KOOpAuHAT. OPTOrOHAIB-
HbIE MATPHIIHI.

7. CkajsipHOEe IPOU3BEJIEHUE MeOMETPUIECKUX BEKTOPOB. CKaasgpHOE IIpOo-
U3BEMIEHNE B MPSAMOYTOJIBHBIX IEKAPTOBBIX KOODINHATAX.

8. BekTopHoe mpousBeieHre BEKTOPOB.

9. Cmernrannoe Tpon3BeIeHNE BEKTOPOB.

10. BekropHoe u cMeIraHHOe TPOU3BEIeHUs B IPAMOYTOJIBHBIX JEKAPTOBBIX
KOOD/IMHATAX.

11. AsirebpandecKue JUHUK | [OBEPXHOCTU. VIHBAPUAHTHOCTD OPs/IKA JIU-
HUU (TTOBEPXHOCTH).

12. [Tapamerpudeckue ypaBHEHHUS MPAMOI HA TIJIOCKOCTH W TLJIOCKOCTH B
MIPOCTPAHCTRE.

13. OGree ypaBHeHUEe NPAMORl Ha MIOCKOCTH B addUHHON cuCTEME KOOP-
muHaT. Kpurepuit mapasiesbHOCTH BEKTOPA HIPSMOi.

14. OGmee ypaBHeHUE TIJIOCKOCTH B MPOCTpaHcTBe B adbuuHON cucTeme
koopauaaT. Kpurepuii mapa/iebHOCTH BEKTOPA MJIOCKOCTH.

15. B3anmuOe pacmosiokeHnne AByX MPsIMBIX HA IJIOCKOCTH U ILJIOCKOCTEH B
MIPOCTPAHCTRE.

16. Ily4uok npsMbIX HA [JIOCKOCTH W IIJIOCKOCTEH B IIPOCTPAHCTBE.
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17. IlonynaockoCcTn M MOJyTIPOCTPAHCTRA.

18. YpaBHeHus mpaMoil B TpOCTPAHCTBE.

19. BzanmHoe pacmoso:keHne TpIMbIX B TPOCTPAHCTBE.

20. Merpudeckue 3a/1a9u HA MPSAMYIO W IJIOCKOCTh B IPSAMOYTOJbHBIX KO-
OP/IMHATAX.

21. OG1ree ypaBHEHUE JIMHUY BTOPOTO MOPSIIKA HA MI0CKoCcTH. MaTpuynas
3amuch OOIIEro YpaBHEHUS W €r0 KBAIPATUIHON JACTH.

22. IIpuBenénnple ypaBHEHHUS JTUHANA BTOPOTO TOPSAIKA Ha TJIOCKOCTH. Me-
TO/JI BpallleHUId.

23. Kiaccudukarust TUHAI BTOPOTO MOPSIKA HA ILTOCKOCTH.

24. Duuiunc. POKyChl U AUPEKTPUCHL.

25. l'unepbosa. POKYCHI U TUPEKTPHUCHI.

26. [Tapabosa. @oKyc u AUpPEKTPUCA.

27. O6imiee ypaBHEHWE TIOBEPXHOCTH BTOPOTO TOPSIKA B MPOCTPAHCTBE.
MarpuvHas 3amuch O0IIero ypaBHEHNs U €ro KBaIPATUIHON YACTH.

28. [Ipusenéunbie ypaBHeHUsI IIOBEPXHOCTHA BTOPOro mopsaka. Merox Bpa-
TIEeHUH.

29. Dyunconapl, rUnepOOIOUIbI, MapabOIOUIbl, KOHYCHl W IIWJIMHIPIIe-
CKH€ TTIOBEPXHOCTH.

30. IIpsmonureitHbIe 06pA3YIOIHe ANreOPANIECKUX ITOBEPXHOCTEH BTOPOTO
MOPSAIKA.

Ob6mias aaredpa

1. JIekapToBO NPOM3BE/IEHHE MHOXKECTB 1 OuHapHoe orHorienue. OQrHoIme-
HU€ KBUBAJEHTHOCTH. DaKTOP-MHOKECTBO.

2. Orobpazkennsi. ObpaTHOE 0TOOpaXKEHHE.

3. Aurebpanyeckue onepanuu. OOOOMIEHHDBINA 3aKOH ACCOIMATHBHOCTH.

4. I'pynner. OcHOBHBIE CBOWCTBA.

5. Ioarpynmner. CuMMerpuydeckas ¥ 3HAKOINEPEMEHHAs! IPYIIIbI.

6. I'pyuna HeBbIPOKAEHHBIX MATpuUL. ['pylilia HEBBIPOKIEHHBIX TPEYIOJib-
HBIX Marpul,. ['pynma OpTOroHaJIbHBIX MATPHII.

7. Koneunnie rpynmst. Teopema Jlarpam:xa.

8. Crenenu amementa B rpymme. ukaungeckue rpynmbl. [Toarpynmnbr muk-
JIMYECKON I'PYMIIbI.

9. [Moarpytiibl, CMEXKHbBIE KJIACCHL, HOPMAJIbHbBIE JICTTUTEIH.

10. Uzomopdusm rpyr.

11. T'omomopdusm rpym.

12. KoJpIo.

13. ITose. Xapakrepucruka mnojs. Ajredpandeckoe pacluiupeHue moJis.

14. Konbio Boraeros. Ilose BBIYETOB IO IIPOCTOMY MOIYJIIO.
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15. JIuneitHOE TPOCTPAHCTBO HAM TTOJIeM. UMCII0 371eMEHTOB B KOHEYHOM T10-
JIe.

16. Ilone kommmeKCHBIX wmcesa. KoMIIeKCHas MI0CKOCTD.

17. Tpuromomerpudeckasi (popMa KOMILIEKCHOrO 4ncyaa. Momaynb m apry-
MEHT IPOU3BEICHNS KOMILIEKCHBIX THCE.

18. Bo3Benenne B crenennh KoMmmiekcHoro wucaa. @opmyna Myaspa.

19. 3Bievenne KOpHS U3 KOMILJIEKCHOTO YHCIIA.

20. 'pynma xkopueit u3 equnanipi. [lepBooOpas3Hbie KOpHH.

21. Koabno muOro4dnesos. Jlemenne MHOTOWIEHOB.

22. Haubonpmuii obnmii aesureab AByX MHOIOYJIEHOB, €ro CBOHCTBa. AJi-
ropurMm EBkiunza.

23. 3nauenns MHOTOUYIEHA U KOpHU. Teopema Be3sy.

24. Muoroujienbl Kak (hOpMaIbHbBIE BHIPAXKEHUS W KaK (DYHKINNA. JKBUBA-
JIEHTHOCTD JIBYX OIIPEIE/IeHUI paBEHCTBA MHOTOWICHOB.

25. OcuoBHasi Teopema anrebpbl. Pasiokenne MHOrodIeHa Ha JTHHEHHBIE
MHOYKHUTEJIH.

26. Kanonuveckoe paziioykeHrne MHOTOUYJIEHA HAJ, TTOJeM KOMIIJIEKCHBIX UH-
cen. KparaocTs KOpHS.

27. KanoHu4yeckoe pas3JioyKeHre MHOTOY/IEHa, HaJl TIOJIEM BEIEeCTBEHHBIX UH-
cer.

28. ®opmynbt Buera. CuMMerpudeckue MHOTOUIEHBI.

BapuanTsl 3agaHuii 189 KOHTPOJbHOIO
TECTUPOBAHUSA

Bapwnant 1

1. Haitre oupeaeenne OnpeaenTe/ s MATPHUILbL.

2. Cdopmynupyiite Teopemy Jlarpanxka o KOHEUHOR IPYIIIIeE.

3. Hamummre KaHOHMYECKOE ypaBHEHNE MPIMOil B MTPOCTPAHCTBE.

Bapwuant 11

1. HaiiTe ompenenenne BepxHeil CTYITeHIaTON MaTPHITHI.

2. CdopmynupyiiTe KpuTepuii ONpeaeéHHOCTH CUCTEMBI JINHET-
HBIX ajrebpandecKux ypaBHEHUM.

3. Hamumure KaHOHWYIECKOE yPABHEHNE KOHYCA.
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DK3aMeHaIlMOHHbIE BOMPOCHI, 2 CEMECTP

1. Jluneiinoe mpoCTPaAHCTBO HA/T MPOU3BOIbHBIM 1osieM. Panr u 6a3a cucre-
Mbl BEKTODOB.

2. UzomopdusM JTMHEHHBIX TPOCTPAHCTB.

3. Cymma u mepecevdeHune JIMHEHHBIX MPOCTPAHCTB.

4. IIpsiMas cymma JTMHERHBIX TPOCTPAHCTBE.

5. EBknuaoBo u yautapuoe npocrpancrso. Hepasemcrso Komn—Bynsakosc-
koro—IlIBapra.

6. CkaJisipHOE TTPOM3BEIEHNE B OPTOHOpMUPOBAaHHOM Gaswuce. CyliecTBoBa-
HI€ OPTOHOPMHUPOBAHHOTO 0a3MCA.

7. N3omeTpus.

8. Marpumna I'pama. Kpurepuii muHeHHO! 3aBUCUMOCTH.

9. OproronaspHoe gonosHerre. QPTOroHaIbHAs CyMMa MOJANPOCTPAHCTB.
Paccrosinue or BekTOpa 10 1HOAIPOCTPAHCTBA.

10. OpTOHOPMUPOBAHHDIH 0a3UC U YHUTAPHBIE (OPTOrOHAJIBHBIE) MATPUIIHL.
11. IIporecc oproronanm3amun ['pama—IlImuara. QR-pasnoxenune marpu-
TIBL.

12. Jluneiinoe addunnoe muoroodpasue B InHEHHOM pOCTPaHCcTBe. ['uep-
ILUIOCKOCTDb B €BKJINIOBOM U YHUTAPHOM IIPOCTPAHCTBE.

13. Jluneiinbie onepaTopbl. MaTpuria JUHEHHOTO omepaTopa.

14. Martpwuifa JUHEHHOTO OMepaTopa MpHU MePeXoe K JApyromy 0a3ucy. k-
BUBAJIEHTHOCTH ¥ TTOI00ME MATPHUII.

15. JIuneiinoe mPOCTPAHCTBO JTUHEIHBIX OMEPATOPOB U MATPHWII.

16. IIpoussemenne TUHEHHBIX OIEPATOPOB U €r0 MATPHUIIA.

17. dapo n obpa3 maumHeiinoro omeparopa. Kamornndeckas: mapa 6a3mucoB.
18. Jluneiinbe dyukuonaasl. ConpszKEHHOE TPOCTPAHCTBO. JInHEHHbIE
bYHKIIMOHAJBI ¥ TUIEPIIJIOCKOCTH.

19. O6parusbrit oneparop. Kpurepun obparumocTu.

20. CobcrBeHHbBIE 3HAYEHNS U COOCTBEHHDBIE BEKTOPBL. O1iepaTopbl MpocToit
CTPYKTYPBL U [IMArOHAJIA3YEMbIE MATPUIIBI.

21. XapaKTepucTuIeCcKuit MHOTOUJIEH JIMHEHHOTO omepaTopa. YCJIOBUE Cy-
IIECTBOBAHUS COOCTBEHHBIX 3HAYEHUM.

22. CobGeTBEHHOE TTOAMPOCTPAHCTBO. [eomerpudeckas u anreOpamdeckas
KPaTHOCTU COOCTBEHHBIX 3HAYCHMUIA.

23. UnBapuantabie noamnpocrpancrea. CyxkeHue omneparopa.

24. Tpeyronapuas ¢hopMa MATPUIIBI JTHHEHHOTO OMEPATOPA.

25. CaBur oneparopa, HUJIBITOTEHTHOCTb U OOPATHUMOCTh €ro cykenwnii. Teo-
peMa 0 mpsiMOoil CyMMe HUJIBIIOTEHTHOTO W 00OPATHMOTO OTePaTOPOB.

26. Kopuesbie mozgmpocrpancTsa. Paciienienne JTuHEHHONO MPOCTPAHCTBA
B [PAMYIO CYMMY KOPHEBBIX MOIIPOCTPAHCTB.
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27. YKopmanos 6a3uc u KOpJAHOBA, MATPUIIA JTHHEHHOTO OMepaTopa B KOM-
TJIEKCHOM TTPOCTPAHCTBE.

28. Kpurepwuit monobusi MmaTpuir.

29. Teopema lavmumabrona—Ksan. MuHuMATBHBIH MHOTOYIEH.

30. NusapuanTHbIE TOAIPOCTPAHCTBA MUHUMAJIHHONU PA3MEPHOCTH.

31. Compsizxénnbiit oneparop. CylecTBOBaHNE W €IMHCTBEHHOCTH. Marpu-
112 COMPSAXKEHHOTO OTIEPATOPA.

32. Teopema Illypa o TpeyroyipHON (hOpME MATPUIIHI JIMHEHHOTO OIIEPATOPA
B YHUTAPHOM MTPOCTPAHCTBE.

33. HopmambHbIil omeparop u HOpMaJIbHAas MATPHUIIA.

34. YpMUTOBbI OLEPATOPHL U IPMUTOBBI MATPUIIBI. IPMUTOBO PABJIOKEHUE
JUHENHOTO OTepaTopa.

35. CuMmMeTpuyecKre onepaTopbl U CUMMETPUIECKUE MATPHUIIHI.

36. YHUTApHbBIE OMIEPATOPHI U YHATAPHBIE MATPHITHI.

37. Biouno-guaronanpaas GopMa MAaTPHUIEI OPTOrOHAIBHOTO OIEPATOPA.
38. 3HaKOOMPE/IETIEHHBIE ONEPATOPbI U MaTpullbl. KBaparublit KOpeHb u3
0TIepaTopa.

39. CunryspHbIe YUCIa U CHHTYJISPHBIE BEKTOPHI. [loisspHOe pasiiokenue
oreparopa (MaTpUIIb).

40. OproroHaabHbIe JOMOJHEHUS sipa W 00pa3a JMHEHHOro omeparopa.
Teopema n amprepuarusa Opearoabma.

41. O60611eHHOE peleHue OepaToOpPHOro ypaBHeHus ([1CeBJIOpeIeHue).
42. Bununeiinbie u KB IpaTUIHbIE (DOPMBI B BEIIIECTBEHHOM W KOMILIEKCHOM
npoctpancTBax. [IpuBenenne Kk KanoHmdeckoMy BuAy. KOHTDYSHTHOCTH #
3PMHUTOBA KOHTPYIHTHOCTD.

43. 3aKOH UHEPIUU KBAIPATHIHBIX (POPM.

44, IlpuBenenne KBaApATHIHON (POPMBI K TJIABHBIM OCSIM.

45. OIHOBpEMEHHOE TTPUBEIEHNE K KAHOHMIECKOMY BUIY Mapbhl KBAIPATHI-
HBIX (HOpM.

46. IlomoxxuTensHO onpeaeéHubie KBaaparuanbie (hpopmbl. Kpurepuit Cusb-
BecTpa.

47. O6uuit Bu/i CKAJISIPHOIO MPOU3BE/ICHNS] B KOHETHOMEPHOM €BKJIUIOBOM
W YHUTAPHOM TTPOCTPAHCTBAX.

48. I'mmepnoBepXHOCTh BTOPOTO TOPSJIKA B €BKIUIOBOM ITPOCTPAHCTBE.
[IpuBenénnbie ypaBHEHUS.

49. Hopmuposanroe npoctpanctso. Hopmbr ['émsaepa.

50. DKBUBAJIEHTHOCTH HOPM B KOHEYHOMEPHOM MIPOCTPAHCTBE.

51. Jluneiinplii oneparop B HOPMHUPOBaHHBIX IpocrpaHcrBax. Hemnpepbis-
HOCTh W OTpaHUYIeHHOCTH. HopMa JImHeitHOTO onepaTopa.

52. Marpuvnble HOpMbI. Y HUTAPHO WHBAPUAHTHBIE HOPMBI.
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53. Bapuanuonnbie (3KCTpeMaIbHbIE) CBOMCTBA COOCTBEHHBIX 3HAYECHUI Ca-
MOCOMPSIYKEHHOIO OMEePaTopa (MaTPUIIb).
54. Bapuanuonnbie (3KCTpeMaJjibHbIe) CBORCTBA CUHTY/ISPHBIX YUCEJL.

BapuanTsl 3amaHuii A9 KOHTPOJIBHOTO
TECTUPOBAHUS

Bapmanurt 1

1. aitTe ompemenenne Ha3mca JUHEHHOTO TTPOCTPAHCTBA.

2. CdopmynupyiiTe TeopeMy 00 SKBUBAJIEHTHOCTH HOPM.

3. Hammmmre obrmuit Buy OmnnHeHol hopMbI.

BapmnanTt 11

1. aiiTe omrpesenenne mpsaMoii CyMMbI THHEHHBIX TTOATPOCTPAHCTB.

2. Cdopmynupyitre Teopemy o paHre u jedeKkTe JUHEHHOTO OIe-
paropa.

3. Hanummre cooTHOIIEHNE, CBA3BIBAIOIIEE MATPUIIBI OUTMHENHO
dopMBI B pa3InydHBIX Ha3ucax.
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10.
11.

12.
13.

14.

15.

16.

17.
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Vaebro-MmeToanaeckoe mocobne

Oavea Huxoaaesna Bobviesa,
Aunexcandp Bopucosuy Bydax,
Aanexcandp Huxoaaesun Japvun,
Hamanusa Bopucosna FEcuxosa,
Huxonati Hearnosuy Honkun,
Tosauna JJunxosro Kum,
Ouawvea Cepzeesna Jlebedesa,
Bansenmuna Aaexceesna Mopososa,
IOpus Pycaanosuy Hecmepenxo,
Basepuii Ceménosuy Ilangépos,
HUava Badumosuy Pybaés,
Cepezeti Tennadvesun Pydues,
Bacuauti Buxmoposuy Casonos,
Hava Huronraesun Cmupros,
Feeenuti Feeenvesunu Topmviunukos,
Anamonutt Hsanosun Paaun
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