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Anrebpa m aHasmTHYECKas TeOMETpUst

OB YUYEBHOM IIJIAHE

Huctnmnaa « Anrebpa v aHAJTHTHIECKAsT TEOMETPHST» 3HAKO-
MUT CTYIEHTOB ¢ (DYHIAMEHTAJIBHBIMA METOJAMU UCCJIeTOBAHUS
COBPEMEHHOI anreOphl M aHAJIUTUIECKOH reoMeTpun. B mporecce
O0y4YeHUs CTYIEeHTHI JOJZKHBI YCBOUTH METOJUKY ITOCTPOEHUS aJl-
reOpanvecKux CTPYKTYDP, BHYTPEHHIOK JIOTUKY, CBI3BIBAIOILYIO
JUHEHHYIO aaredPy W aHATUTHYIECKYIO [eOMeTPHI0, IPUOOpPecTH
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 (144 gaca B mepBom cemecrpe u 128 9acoB — BO BTOPOM) U
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 TIO PEITEHUTO 33,/1a.

[lo okOHYaHUU CceMecTPOB B paMKaxX 3a9€THOM cecCHu B KazK-
Joft Tpymie mpoBoadaTcd 3a9éThl. KoHTpOIbHBIE PAOOTH U KOJI-
JIOKBUYM SBJILIOTCS deMeHTaMu 3a96éTa. CTy/IeHTHI, He CIaBIIe
3a9€T B rpyIie, 00s3aHbl CIAaBaTh €ro CHelnaJ bHON 3a9€THOM
KOMUCCHH.

[Tocie ycuenrnoro 3aBepiieHusi 3a46THONR CECCHM CTYAEHTHI
JIOTYCKAIOTCS K 9K3aMeHaM. DK3aMeH CIAaeTcs B yCTHOIT hopme.

B 2009-10 yuedbnom rojy: jekropbl 1o kypcy — E. E. Twip-
reimaukos, . JI. Kum, B. C. Ilaudépos; upenogasarenn —
O. H. booninésa, A. B. Bynak, A. H. lapsun, 1. B. JImurpuesa,
H. B. Ecukosa, H. 1. Nonkumn, JI. B. Kpunkos, B. A. Mopo3o-
Ba, 1. B. Pyoués, C. I'. Pyaues, B. B. Casonos, A. 1. @ajuH,
A. C. @ypcos.



IIporpamma xypca

ITPOTPAMMA KYPCA

I cemecTp

OcuoBbl Teopuu matpuil. Onepannu Ha MATPAAMA. DJIEMEH-
TapHbIe TPeobPA30BAHMS MATPUIIHl U MATPUIIBI SJIEMEHTAPHBIX TTPE00-
pazopanwuii. [Ipusegenve K cTynmeHIaTOH, TPATEIIMEBUIHON W TUATO-
HabHOM hopmam.

Onpenenurenb. [lepecranosku. [loctpoenue ompenenuresns n-
ro nopgaaka. Csoiicrsa ompegenurens. MuHOpBE U ajredpandeckKue
nonosinenusi. Teopema Jlannaca. Onpenenuresb TPOU3BEIEHUS MaT-
puti. MeToapl BEIYUCTIEHUS OTPEISTUTENd.

Oo6patHaga marputia. Heseipoxxaennocts marpunbl. [longrne
obparnoit marpurel. Kpurepuit obparnmoctu. Meroa ['aycca—2Kop-
JTaHa OOpAIeHwsT MATPHUIIBI.

Mmuoxkecta. lekapToBO NpOM3BEIEHUE MHOYXKECTB. buHapHoe
orHomienue. OQTHOIEHUE dKBUBaJEHTHOCTH. Kitacckl KBUBaJIEHTHO-
cru. QakTop-MHOKECTBO.

Orobparxenune. Kommnosumus orobpazkenuii. Obparnoe orobpake-
nue. Kpurepuit obparumoctu.

Buayrpennuit n BHenmHuit 3aKOHB KOMITO3UIHA. Anrebpandeckue
ouepanuu ¥ ux cpoiicrea. O6061IEHHAS ACCOLUATUBHOCTD.

Beenenue B Teopuio JuHeiHbIX TpOCTpPaHCTB. [lonarue Be-
MECTBEHHOTO IUHeHOTO TpocTpancTBa. [Ipumepnr. Apudmernaeckoe
MMPOCTPAHCTBO. JIMHEHAsT 3aBUCMMOCTh W HE3aBUCUMOCTH. DBasuc u
pPa3MepHOCTD JIMHERHOTO IpocTpaHcTBa. Koopauuarsr BekTopa. [lepe-
X0 K Apyromy 6asucy. Marpuia nepexojga. JIuHeliHble mOATPOCTPaH-
cTBa ¥ JuHelHbIe addrHEbIE MHOTO0OPA3W.

Teomerpuyeckue BekTOpbl. Hampasjentbie OTpe3kn n UX pa-
BercTBO. CBODOMHBIN BEKTOD KAaK KJIACC SKBUBAJIECHTHOCTHU HATPABJ/ICH-
HBIX OTPE3KOB. JIuHeliHbie oneparuy Ha BeKTopamu. JInueinoe mpo-
CTPAHCTBO T'€OMETPUYECKUX BEKTOPOB HA MPAMOIi, Ha MJOCKOCTH U B
npocrpancrse. [eomerpudeckuit cmbics auHeHOM 3aBucumocTu. KoJ-
JINHeapHbIe U KOMILJIaHAPHBIE BeKTOPHI. IIpoekiiuu BekTopa. CpolicTBa
smHelfiHoCTH mpoeknwii. KoopanHaTsl BEKTOPa 1 UX CBA3b C IMIPOEKITH-
sIMU BEKTOpa. JIMHEINHOCTh BEIMYWHBI IPOEKIIMH BEKTOPA HA OCh.
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CkaJjistpHOe, BEKTOPHOE U CMEIAHHOE MPOU3BEIEHUS BEKTOPOB.

Addunnas cucrema koopauuar. Koopauaaret Touku. Gopmysib
npeobpazoBanud KoopjuHat. llpeobpaszoBanue MpsiMOyrobHON Je-
KapTOBOil cUCTEMBbl KOOPJAMHAT.

Ilonsapubie, nunuHIprydeckne u cepudeckue KOOPIUHATHI.

Paur marpunpi. Teopema o 6a3ucHoMm MmmHOpe. Pamr maTpuribi
U JInHeliHAs 3aBUCUMOCTD €€ CTPOK M CcToJOMoB. PaHr mpon3BeneHust
MaTpuil. THBAPUAHTHOCTD PAHTA MATPHUIIHI OTHOCUTEIHHO dJIeMEHTaD-
HBIX ITpeobpazoBanuii. JKBUBAJEHTHBIE MATPUIILI, KDUTEPUI SKBUBA~
neatHocTru. Meroa aycca BeIUMC/IeHUS PAHTA MATPHUITHI.

Cucrembl JUHEHHBIX aarebpamvyecknx ypaBHeHUil. Kowm-
nakTHble hOpMbl 3anucu cucreMbl. OCHOBHAS U PACIIUPEHHAS MaT-
putibl cucrteMbl. CucreMa ¢ KBAaIpaTHON HEBBIPOXKIECHHONW MaTpUIIEH,
mpasmao Kpamepa. Mccienopanme n perrerne CHCTEMBI 0OIIET0 BUIA.
Teopema Kponekepa—Kamnemmu. Obmee perierne cucrembl. O HOPOI-
Has CUCTeMa JIMHEWHBIX aaredpandecknx ypapuennit. DyuaameHTa b
Has CUCTeMa DeIIeHUN.

DsiemeHTapHbIE ITpeobpazoBanus ypabrenwnii. Meron laycca uc-
CAeOBAHUS W PEIIEHUs] CUCTeMbl JIMHEHHBIX aaredpandeckux ypas-
wennit. Yucso apudmerndecknx omepanumit B meroze aycca.

JInHeitHOe MOANMPOCTPAHCTBO MHOXKECTBA, PEIEHWH OIHOPOIHOIM
cucrembl. Ob1tee perenne. Jluneitnoe adpdpuanoe MHOTOOOpa3Ue MHO-
JKeCTBA pelIeHnii HeoqHopoAHO# cucrembl. OOlLiee perieHue.

IMpamaga HA MUIOCKOCTHU U IJIOCKOCTH B MpOCTpaHcTBe. AJl-
redpandecKue JUHUN U TOBEPXHOCTH. THBAPpUAHTHOCTS WX TOPSAIKA.

Pazsnuunbie BUABl ypaBHEHUsS NpsMO# Ha TIoCKOoCcTH. Kpurepmit
mapaJsIeIbHOCTH BEKTOPA U MpsiMoii. B3anMHoe pacnosioKenne aByX
IpaMBIX Ha TmockocTu. [Iygok mpambix. lloxymaockoctu. Paccrosmane
OT TOYKHU JI0 MPSAMOL. YTO MEXKIY TPIMBIMHE.

Paznuunbie Bugpl ypaBHEHWS IJIOCKOCTH B IpOCTpaHcTBe. B3a-
MMHOE pacIoJjioxKeHue aAByX iockocreit. [lydok nsockocreii. Cpgazka
wiockocreit. [lojsynpocrpancrsa. Paccrosinue or TOYKM 110 [JIOCKO-
ctr. YTOJT MEXKIY TIOCKOCTSIMH.

IIpamaa B mpocTpaHcTBe. Paznudnbie BUALI YPABHEHUS TPHA-
MO#1 B mpocTpaHcTBe. B3anMHoe paciosioyKeHne mpsiMbiX B IPOCTPaH-
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cree. UBsa3Ka MpaMbIX. B3auMHOe PaCIosioKeHne TPSIMOil U TLIOCKO-
cru. PaccTognme oT TOYKH 0 TMPSIMOl, pACCTOTHUE MEXKIY CKPEIn-
BAIOTIUMUCS TPAMBIMHE, YTOJI MEXKIY IPAMOI U IIOCKOCTHIO.

JIuHUT 1 IMOBEPXHOCTU BTOPOTO HOPAAKA. DJLIUIC, rumepbo-
sia n mapabosa. Obiiee ypaBHEeHHE JIMHUNA BTOPOTO MOPSIKA Ha MJIOC-
xoctu. MuBapranTe! aunnn. llpuBenénnnie ypasuenna. Kiraccuduka-
g JTUHUN BTOPOTO MOPIAKA HA TLJIOCKOCTH.

Ob11ee ypaBHeHIEe HOBEPXHOCTH BTOPOro mopsiaka. [Ipuse-
JnéHHBIE ypaBHeHUs. MeToj BpalleHuil. DJUIUIICOU, TUTePOOTOUIHI,
napaboaonabl, KOHYCHl W MUIHHAPLI. IlpsMmonunneiinnie obpasyrorme.
Krnaccudukaimsa noBepxHocTeil BTOPOTO TMOPSIIKA.

I'pynmnsi. Onpenenenne, OCHOBHBIE CBOMcCTBa, mpuMepbl. llom-
TPYIIBI, CMEYXKHBIE KJIACCHI, HOPMAJIBHBIN meauTeb. 3omopdusm u
romoMopdusM rpynna. Paxrop-rpynmna. Koneansle rpymnmsl. Teopema
Jlarpanxka. I'pynmna eeraeros. CuMmmerprydeckasi M 3HAKOMEPEMEHHAS
rpymnet. Cremnenn saemenTta. Hukanaeckasa rpyimna, e€ mOArPYIIIIb.

Kouabiio u moue. Ilougrue kosbia u nojs. OCHOBHBIE CBOCTBA
u npumepsl. Jenurenn nyas. Uzomopdusm kosen u moseii. AnreGpa-
WIECKOE PACIIMPEHNE KOJIBITa 1 M0JIst. KOIbI0 BEIUETOB. XapaKTepu-
cTuka 1oJid. [loJie BBI9ETOB 0 TPOCTOMY MOYJTIO. UMCJIO 3/IeMEHTOB
B KOHEYHOM IIOJIE.

Kommnekcabpie uncia. Ilose xommniekcHbx uncesn. Kommaekce-
Has ILIOCKOCTL. Ajarebpamueckass W TPUCOHOMETPHYECKAs (HPOPMBI
KOMIIJIEKCHOTO 9MC/Ia. BO3BeleHNe B CTEMEHb W M3BJICUEHNE KOPHSI.
Kopuu n-#i crenenn u3 equuunsl. [lepBoobpasnbie KOPHI.

MuorouseHbl. Koabiio MHOTOUIEHOB OT OHOMN TTepeMeHHON HaT
nojeMm. Jlesenre MHOTOUIEHOB, HAUOOIBITUHA OOIIHI TeJUTETh, AJIr0-
purMm EBkinga. 3uadeHne MHOTOWIEHA U KOPHE, Teopema besy. Ajn-
rebpangeckas 3aMKHYTOCTD I10JIsT KOMILIEKCHBIX 9HCE.

Kanonndaeckoe pazjoxkenre MHOTOUIEHA HAJ, TOJTEM KOMIIJIEKCHBIX
qncen. KparHocrs KopHd. MHOTOWIEHBI C BEIIECTBEHHBIME KO3 du-
mreatamu. Qopmysasr Buera. Cumverpuaeckue MuorouIeHB. MHOTO-
qJIeHBl KaK (bOPMAaIbHBIE BHIPAKEHN W KaK (DYHKIINH. DKBUBAJICHT-
HOCTH OIpPeAeICHUN PABEHCTBA MHOTOYJIEHOB [IJid OECKOHEYHBIX IMMO-
JIett.
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IT cemecTp

JIuHeitHOe MPOCTPAHCTBO HAJ MPOU3BOJBHBIM MOJIeM. Tep-
MUHOJIOrUS U TpuMepbl. Panr m 6as3a cucrembl BeKTOPOB. basuc u
Pa3MepHOCTR JIMHEHHOTO TPOCTPAHCTRA. Teopema o HemorHOM basmce.
Nzomopdusm auHEHHBIX TPOCTPAHCTB. JIMHENHOE MOAITPOCTPAHCTBO,
quHelHag 0b6om0uka. Kpurepuit 5KBUBATEHTHOCTH CHCTEM BEKTOPOB.
Teopema o MoHOTOHHOCTH paszMepHocTH. CyMMa U IepecevueHue Jiv-
HEWHBIX TOANPOCTPAHCTE. [Ipamas cyMMa, KpUTepun IpsiMOit CyMMBI.
oo HuTEIBHOE TTOAITPOCTPAHCTBO.

Jluneitnoe addunnoe muoroobpasue. lleperoc B sinHeitHOM 1IpO-
crpauctse. llapannensubie MHOTO0Opasms. llepecedenne JUHEHHBIX
adppunmbIx MHOTOOOpa3uii. Buimyk ibie MHOXKECTBA B JTUHEHHOM TIPO-
CTPaHCTBE.

EBkimmaoBo u ynurapHoe npocrpaHcrBa. CKajsipHOe IIpo-
m3Benenne BekTOpoB. HepasencrBo Komm—Bymskosckoro—IlIsapira.
JuHa BekTOpa. Yroj B eBKJINI0BOM npocTpancTse. OPTOTOHAJIBHBIE
BeKTOPbI. OpTOHOPMUPOBaHHBIH 6a3UC M OPTOrOHAIBHBIE (yHUTAD-
Hble) MaTputbl. CKaaspHOe IPOU3BEIeHNEe B OPTOHOPMUPOBAHHOM Ha-
suce. [locrpoenne oproropMupoBanHOro Haszwmca. IIporecc oprorona-
muzaruu ['pava—Illvugra, Q R-pasnoxenue marputisl. Marpuia ['pa-
Ma, KpuTepuit anHeitHoi 3asucuMoctn. OpTOroHAIBEHOE JTOTIOTHEHNE.
3ajagda o mepnenankyasipe. Uzomerpust.

Jluneiinoe adpdurnoe MHOrO0Opa3zMe B EBKIUIOBOM W YHUTAP-
HOM TIpocTpaHcTBax. HopMasbHbBIN BEKTOP JUHEHHOTO MHOT00Opa3Us.
ypaBHeHI/Ie TUTIEPIJIOCKOCTU B €BKJIUJOBOM M YHUTAPHOM IIPOCTPAH-
CTBax..

Paccrosinus B €BKJIMJI0BOM U YHUTAPHOM NPOCTPAHCTBAX.
[MonsiTue MmeTpuyeckoro npocrpancrsa. Eskianoso (yauraproe) mpo-
CTPAHCTBO KaK METpUUeckoe. PaccrosiHre OT BEKTOpa 0 TOAIPO-
CTPAaHCTBA U [0 JIMHEHHOTO MHOTO0Opasusi Paccrosimme Mexmy Jiu-
HEWHBIMU MHOTO0OPA3UIMHA.

JIuneliHbie onepaTopbl. Onpegenenne, IpuMepbl. Marpuiia Jjim-
HeilHOTO orepaTopa B nape 6aszucoB. V3MeHeHue MATPHUIIBI TIPH Iie-
pexoze K Apyro#l mape (6a3sucoB. DKBUBAJEHTHBIE MATPHUILL. JIuHETH-
HO€ IIPOCTPAHCTBO JIMHENHBIX ONEPATOPOB U €0 CBsA3b C JIMHEHHBIM
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npocTpancTBoM mMarpurl. [Iponssenenne IMHEHHBIX OTIEPATOPOB U €0
Marpuia. Obpas u aapo JuHeHoro oneparopa. Kanomndeckas mapa
0a31CcoB.

Jluneitabie dopmbl (byrkimonanst). ConpszKEHHOE TTPOCTPAH-
cTBO. JIuneiinbie POPMBI ¥ TUIIEPILIOCKOCTb.

Anrebpa JinHelHBIX OIIEPATOPOB, JAEHCTBYIOIIUX B OJHOM
npoctpancTBe. Marpuria oneparopa B bazuce npocrpanctsa. M3me-
HEHUEe MATPHIIBI IpU Tiepexo/ie K apyromy 6aswucy. llonobubie marpu-
ubl. O6parssiii oneparop. Kpurepun obparumocTn.

CrpyKTypa JIMHEHOr0 oneparopa B KOMILJIEKCHOM IIPO-
crpauctBe. UaBapuanTHbie 1o/ mpocrpancTrea. CyKeHne oneparopa.
CobcrBennble 3HAYEHUS W COOCTBEHHBIE BEKTOPHI. XapaKTepUCTAUIe-
CKUIl MHOTOUJICH. YCJIOBHE CYIIECTBOBAaHUS COOCTBEHHBIX 3HAYUEHUI.
CobcrBenHOE TOAMPOCTPAHCTBO. ['eoMeTputieckast u ajaredbpandeckue
KpPaTHOCTH COOCTBEHHOI'O 3HAUECHUS.

OmnepaTopsl POCTOI CTPYKTYPHI. KpuTepuu mpocToit CTPYKTYPHI.
Jraronaan3yeMble MaTPUIIHI.

Tpeyrompuas ¢opma MaTPHUIBI JUHEHHOTO OMePaTopa B KOM-
IJIEKCHOM ITPOCTPaHCTBE.

HunenorenTabiit oneparop. CobcrBerHble 3HAUEHNS HUJIBIIOTEHT-
HoOTO omneparopa. TeopeMa o MpsiMOfl CyMMe HUJIBIIOTEHTHOTO U 0bpa-
THAMOT'O OIIEPATOPOB.

Kopsuesnle nommpocrpaHcTBa. KopHeBLle BEKTOPBI U KOpHe-
Bbie noanpocrpancrsa. CABUr oneparopa U pacIienjeHne MpOCTPaH-
CTBa B IIPAMYIO CYMMY KOPHEBBIX IIOAIIPOCTPAHCTB.

Kopnaunosa ¢dhopma Mmarpuilbl JIMHEHHOrO omepaTropa B
KOMIIJIEKCHOM TpocTpaHcTBe. Kamonwueckuit 6a3mc KOPHEBOTO
MOAMPOCTPAHCTBA, MATPHUIA CYyXKEHUS OlepaTopa Ha KOPHEBOE IMOjI-
MPOCTPAHCTBO B KamoHWUIeCcKOM Oasmce. 2Kopmamnos 6a3uc u xopma-
HOBa (popMa MATPUIIBl JIMHEHHOTO ONMEpaToOpa B KOMILJIEKCHOM IPO-
crparctie. Kpurepuit mogobusa marpui. Teopema [Navumasrora—Kamnm.
MuHUMAaIBHBI MHOTOYJIEH.

MuBapranTabie MOATPOCTPAHCTBA MUHUMAJIBLHON Pa3MEpPHOCTEN.
BermecTBenmbIit aHaa0T KOPIAHOBOI POPMBIL.



Anrebpa m aHasmTHYECKas TeOMETpUst

JIuHeiltHbI oTlepaTop B €BKJIMJIO0BOM W YHUTAPHOM ITIPO-
crpancrBax. Comnpsikénusiii omneparop. CyiecTBoBaHWe W €JIWH-
CTBEHHOCTH. MaTpuiia conpsaKEHHOTO OmepaTopa.

Teopewma llypa o TpeyroJibHOli (hopMe MATPUIIBI OIIEPATOPA B YHU-
TapHOM TpocTpancTe. basuc Ilypa.

Hopwmasnbubiit onepatop n HOpMabHasg MaTpuiia. Kpurepuit HOp-
MaJbHOCTH OIEPATOPA B YHUTAPDHOM MHPOCTPAHCTBE. YHUTAPHO IIO-
nobubie MaTpUIlhl. KpuTepuii HOPMAJILHOCTH KOMILIEKCHON MaTPUILHI.
Kpazunaronasnbaas hopMa MaTpPHUIlbl HOPMAJIBHOI'O OIIEPATOPA B €B-
KJIMJIOBOM npocTparcTBe. OpTOroHaabHO MOA00HBIE MATPUIHL.

YHuTapHbIi oepaTop u yEuTapHas Marpura. CruekTpaabHas Xa-
PaKTEPUCTUKA YHUTAPHOTO oriepaTopa. Kanonunueckas dhopMa MaTpu-
IIbI OPTOTOHAJIBLHOTO OMEPATOPA.

Camoconpsax€nublil oneparop u ero Marpuia. CliekTpaabHas Xa-
PAaKTEPUCTUKA CAMOCOIPS?KEHHOTO OTIEPATOPA B YHUTAPHOM U €BKJIH-
JTOBOM TIPOCTPAHCTBAX.

BHaKoompeTe/IEHHBIE 0MTepaToOPhl ¥ MATPHUILl. CHeKTpaabHas Xa-
PaKTEPUCTUKA 3HAKOOTIPEEIEHHOT0 ortepaTopa. KBaapaTHbIit KopeHb
3 OmepaTopa.

DPMUTOBO pazjoxkenue oneparopa. CHHIYISPHOE Pa3JIoKEHUE
orteparopa. CUHIYJISIDHBIE YUC/IA W CHHTYJIspHAs napa Oasucos. [lo-
JIAPHOE PA3JIOKEHUE OMepaTopa.

Buiiuneiinbie n kBagparuydnbie popmbl. bununeitnas gpopma
B JMHERHOM mpocrpancrse. Marpuna Ounmneiinoit ¢gpopmbl. Ob1mit
B 6ununeitHoit dopmbl. CuMMeTpuyeckas U KOCOCUMMETPUYECKas
bununeitubie popmbl. Boipoxkaennas Ounnneitaast popma.

Ksagpartuanaa dhopma B sgmnHeiinom mnpoctpancrBe. 3menenue
MaTPHUIBl KBaJIPATHIHON (POPMBI HPHU ITepexojie K HOBOMY Oazucy.
Kourpysurabie marpurs. [Ipusenenne kBagparuduoit popMbl K Ka-
noundeckomy Buay. Meron Jlarpamxka.

Ksagparuunbie ¢opmMbl B BEHIECTBEHHOM HM KOMILJIEKC-
HOM TIPOCTPAHCTBAX. 3aKOH WHEPITHH, 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 CbOpM K KaHOHUYIECKOMY BUIY.

l'eomerpusi kBagpaTu4vHbIX (POPM U IIOBEPXHOCTU BTOPO-
ro mopgaka. ['mmeprnoBepxHOCTH BTOPOrO MOPAIKA B €BKJINIOBOM
npocrpancree. Obmiee ypaBHerue. VIHBApHAHTBI THIIEPIIOBEPKXHOCTH.
[TpuBenénnbie ypaBHEHUS IMIEPIIOBEPXHOCTEH BTOPOTO TMOPSIKA.

Knaccudukanus aarebpandeckux mOBEPXHOCTeH BTOPOrO MOPSiJI-
Ka B TPEXMEPHOM IIPOCTPAHCTBE.

JInHeliHbIe HOPMUPOBAHHDBIE IpocTpaHcTBa. Hopmbr ['é1p1e-
pPa B KOHETHOMePHOM TpocTpaHcTBe. HopMma m ckamsgpHoe mpomn3Be/e-
are. ToXKIecTBO TapaJjieorpaMMa 1 KPUTEPUi eBKINIOBOCTH HOP-
MBI. DKBUBAJEHTHOCTH HOPM B KOHETHOMEDHOM TpocTpancTse. Hopma
¥ MeTPpHUKa. 3aJada 0 HAWIYUIeM TPUOJIMKEeHIN B HOPMUPOBAHHBIX
MPOCTPAHCTBAX.

JIuHeltHbIE OoMTepaToOphl B HOPMUPOBAHHBIX MPOCTPAHCTBAaX.
HemnpepoiBrocTs u orpanuueHHocTs omneparopa. Hopma omeparopa.
CrexTpajibHasi HOpMa JUHEHHOTO omeparopa. MarpudHbie HOPMBI.
Esknuaosa HOpMa. YHUTApHO (OPTOTOHAIBHO) WHBAPWAHTHBIE HOD-
MBbI.

DkcTpeMasibHbI€ CBOMCTBA COOCTBEHHBIX 3HAYEHUIl caMo-
conpsaxkéuuoro omneparopa. Otuomrenne Pamesa. Teopema Kypan-
Ta—@ummepa. CoorTHOIIEHUs pa3jejeHus COOCTBEHHBIX 3HAYEHUH u
CUHTYJIAPHBIX UHUCEI.

JIuHeliHbIe OTIepATOPHbIE ypPaBHEHUs B HOPMUPOBAHHOM
mpocrpauctse. Anbrepuarusa Ppenronbma. Teopema Ppegaros-
va. Hopwmanbmoe perienme, ero CyImecTBOBAHWE W €AWHCTBEHHOCTD
Jutst Jiroboro pasperumoro ypasrenusi. Ilcesnoperenne. Hopmasbaoe
YpaBHEHUE. CyH_[eCTBOBaHI/Ie " e AUHCTBEHHOCTH HOPMAJIBHOT'O IICEBI0-
peterust. CUHIYJIIpHOE pa3JjioXkeHue u mcesaopeinenue. Meroy nan-
MEHBIIINX KBaJIPaTOB.
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Anrebpa m aHasmTHYECKas TeOMETpUst

CEMUHAPCKUE 3AHATUA

Huxe mpuBogsares mwiranbl cemunapckux 3angruii. Homepa 3anaq
TaHbl 0 3a7adaukaM |8, 9|. Bagadu pasbuTel HA Tpu rpynnbl: A —
JUTsT pertenus B ayautopuu, J — jig caMoCTOSTEIBHOTO PerieHust
(momammgas pabora), P — gomonnuTebHBIE 3aa9u HA YCMOTPEHWE
npernonasare/is (pe3eps). B cnmcke 3a1a9 TOJBKO 71T IEPBOM 33,181
YKa3bIBAETCS €6 moyHbIil HoMep (Hampumep, 5.16), mia caemyrormmx
3a Heil 3a7a9 yKa3bIBAIOTCS TOJBKO MOCJEIHSIS YacTh HOMepa (Ha-
npumep, Bmecto 5.17 ykaswiBaercs 17).

IInan cemunapckux 3aHdaruii, I cemecTp

Cemunap Ne 1

Onepanun Haa MaTPUIAMEI
1. DyreMeHTapHasI TEXHUKA MATPUYHBIX OTiepaluii
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. YMHOXeHIEe Ha CTPOKU U CTOJIOITHI
1.2(a-r), 13.
1.21, 40, 39.
3. Ipyroii B3rysig HA OLEPALI0 YMHOYKEHUSI MATPUIL
npumep 1.4; 1.10, 14.
1.27(re).
4. YMHOXK€eHUEe Ha AUATOHAJBHYI MaTpUILy
1.30, 31.
1.28, 32.

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

TE> H»> H» HP

Cevmunap Ne 2
5. DaeMeHTapHbIe TPeoOpPa30BAHUSA MATPUIILI U MATPH-
bl 3JIEMEHTAPHbIX peobpa3oBaHuil
3.1(a,n), 2, 7, 4.
3.1(6-1), 3, 6, 8, 19, 20.

B
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CeMuHapCKUE 3aHATHS

Onpepenenne u cBoiicTBa ONPEAEINTEIS
1. ITepecTaHOBKU

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

H: 4.2(a,n3), 3(6), 5, 7, 8, 9(6), 10.

P: 3.16, 23, 12, 12.1.

Cemunuap Ne 3
2. Oupenesienue onpeeInuTe s
5.39(a-1), 40, 42, 48, 57.
5.39, 43, 44, 47, 49, 52, 56, 60, 61.
3. OmperennTesiun 2-ro u 3-T0 MOPSAIKOB
5.2, 9, 12.
5.3, 10, 13, 16.

5.19, 20, 8.3.

THE> RHP

Cemunap Ne 4
4. CoiicTBa orpenenTesis
5.21, 24, 29, 30, 68, 64(6), 70, 74.
5.22, 25, 31, 33, 67, 64(a), 69, 75, 76, 81.
5. Teopema Jlansgaca
6.2, 8,11, 15, 17.
6.6, 7,9, 12, 14, 16, 20, 27, 43, 44.

5.79, 83, 84, 6.40, 41, 45, 8.4.

T RH> H>

Cemunuap Ne 5

MeToapbl BHIYUCJIEHUS ONPEaeTUTENA
1. Metoa T'aycca
7.1, 8, 16, 26, 20, 22, 27, 41.
7.2, 13, 17, 24, 23, 28, 37, 42, 43, 46.
2. MeToa peKyppPEHTHBIX COOTHOMIEHU
7.48, 70, 56, 53, H4.
7.59, 51, 55, 57, 72, 74, 76.

7.44, 64, 66, 75, 75.1.

THE> HP
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Anrebpa m aHasmTHYECKas TeOMETpUst

Cevmunap Ne 6
3. Onpenenurens Bangepmonaa
7.82, 83, 91.
7.84, 87, 89, 90, 93.
4. Ipyrue MeToabl
7.98, 107, 115, 117, 119, 125.
7.99, 103, 110, 116, 121, 126, 8.27, 34, 42.

7.92, 94, 96.

TH> H»

Cemunap Ne 7
5. CMmemanHble 3aa4u
A: 8.5(a), 6, 14, 15, 27, 33.
H: 8.5(6), 7(a), 8, 29, 13, 17, 18, 22(a).
ObpaTHag maTpuia
Kpurepuit o6parumocru. Meron I'aycca—2Kopaauna 06-
paileHns MaTPUIbI
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(s,r).
P: 8.10, 11, 19, 22(6), 23, 25, 50-54, 9.15, 16, 56-58, 76, 77, 81, 82.

Cemunap Ne 8
l'eoMmeTpuyeckue BEKTOPBI
JIuHeiliHbIE omtepalium HaJ BekTopaMu. JlejeHne orpe3ka
B JaHHOM OTHOIIEeHunMn. Pa,ZLI/IyC-BeKTOp TOYKUN
A: 13.1,17, 3,4, 9, 16, 22, 34, 29.
I 13.2, 5,7, 8, 10, 14, 16.1, 16.2, 23, 33, 35, 37.
P: 13.42, 45, 46.

Cevunuap Ne 9

JIuneiiHOEe mpocTpaHCTBO
Akcuombl JjiuHeiiHoro npocrpancrsa. lIpumepnbi. Apud-
MeTuYeCcKoe MPOCTPAHCTBO. JIMHeliHast 3aBUCUMOCTD
A:14.1,5,7, 8, 15.1, 4, 6-8, 11, 17, 25, 29.
. 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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CeMuHapCKUE 3aHATHS

Cemunap Ne 10

Paur maTpuiibl

°T R

A
I

1. Panar MaTpuibl 1 3JeMeHTapHble TIpeodpa3oBaHmsa eé
cTpok u croJjibios. Meroy I'aycca BbiaucieHusi paHra

16.1, 5, 10, 15, 17, 18, 20, 24, 34-36.
16.2, 3, 7, 11, 13, 19, 23, 28.
16.20.1, 30, 33.
Cemunap Ne 11
2. Panr marpunpl u JuHeIHAas 3aBUCHMOCTD €€ CTPOK U
CTOJIOTIOB
16.38, 39, 42, 55.

16.37, 40, 41, 43, 60, 61.

CucremMsbl JUHENHBIX ajredpamvyecKux ypaBHEHU

A:
.
P:

e

TR

1. IIpaBuso Kpamepa
19.3, 10, 17, 26, 29.
19.2, 8§, 11, 19, 30.
16.42.1, 44, 44.1, 47, 51, 52, 63, 64, 19.12-15, 25.

Cemuuap Ne 12
2. Kpurepuii COBMECTHOCTH CUCTeM ODIIero Bujia
20.1, 3, 5, 7, 21.57.
20.2, 4, 6, 8, 21.55, 59.
3. Meton I'aycca uccienopanusa u perieHus cucrem. O6-
1iee perieHune
21.1-3, 46(6), 26, 35, 52.
21.4, 5, 12, 17, 46(a), 47, 53, 27, 33, 48(a), 35.

20.8, 9, 11, 21.58, 60, 62.

Cemunuap Ne 13

T'eoMmeTpuyeckue cBoiicTBa MHO>KECTBa PeINIeHUii cucTe-

MBI

1. JIuHeiiHOE ITOAIIPOCTPAHCTBO PEMICHU OAHOPOIHON
cucrtembl ypaBHeuuii. @yHgamMmeHTaTIbHAA CHUCTEMA pPe-
nreanii. O0miee perienune
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Anrebpa m aHasmTHYECKas TeOMETpUst

A: 221, 2, 4,10, 14, 15.

. 22.3,9, 12, 16.
2. JIuneiitHoe MHOTOOOpa3me perieHnii HeoTHOPOJTHOH
cucrembl. Obiee peireHue

A: 22.20, 26, 30, 33, 35, 38-40.

: 22.21, 27, 28, 32, 34, 48.

P: 22.29, 37, 41, 46, 49, 50.

Cemunap Ne 14
Konmoksuym (cm. crp. 29)

Cemuuap Ne 15
Kourposbuast pa6ora Ne 1 (cm. crp. 31)

Tembr: mMarpuanas anredbpa, onpeIe/UTe/ I, PAHT MATPUIIBI, 0OpaTHAaST
MaTPUIA, CUCTEMBI JTUHEWHBIX aATeOpanviecKux yPaBHEHN].

Cemunap Ne 16

Addbunnag u npgaMoyrosipHas JAeKapTOBa CHUCTEMBI KO-
opauHAT
1. KoopauHaTbl TOYKHA

: 23.1, 3, 5.
23.2,6, 7, 9.

2. leneHue oTpe3Ka B JJAHHOM OTHONICHUU
23.19, 14, 26, 33.
23.20, 17, 22, 29, 34, 35.

3. IIpeoGpa3oBaHue KOOPAUHAT
23.39, 43, 48, 62, 63, 56, 67.
23.38, 47, 49, 51, 53, 57, 64, 66.
23.55, 65, 65.1.

TH> H» HPp

Cemunap Ne 17

CkangpHoe Ipon3BeaeHNIE

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.
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CeMuHapCKUE 3aHATHS

Cemunap Ne 18

BekTopHOE U cMeIllaHHOE IIPOU3BEICHUS
A: 25.5,7, 11, 14, 22, 26, 35, 37, 44, 49, 59, 62.
JI: 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

IIpgamMasa Ha ONJI0OCKOCTH
1. CriocobbI 3aJaHUsA
26.7, 18, 21.
26.8, 10, 15, 19, 20, 22, 24.
2. B3anMHOe pacnoJio’KeHune IIPsSIMbIX
27.8, 15, 20, 25.
27.10, 13, 16, 22, 24.
3. IlonymmockocTu
28.4, 11, 20.
28.6, 9, 13.

26.27, 27.26, 28.

TR> R =HP

Cemunap Ne 20
4. Merpudeckue 3aaa4vu
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.

IlnockocTh B mpocTpaHCTBE

1. Cnocobbl 3amaHus
A: 26.31, 39, 44.
J: 26.29, 32, 34, 38, 50.

P: 29.39, 65.
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Anrebpa m aHasmTHYECKas TeOMETpUst

Cemunap Ne 21

2. B3auMHOe pacnoJioyKeHue ILIOCKOCTell
27.37, 40.
27.35, 33, 39, 49.

3. IToxynpocTpaHcTBa
28.20.
28.17, 18.

4. Mertpuvieckue 3aaa4u
29.79, 88.
29.81, 83, 89, 93, 102.

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

TR» He HP»

Cemunuap Ne 22

IIpamasa B mpocTpaHCTBe
1. Crioco06b1 3aganuda. PacriojiockeHne mpaMbIX B TIPO-
CTPaHCTBE

A: 31.2(1),4(1), 11(2), 13, 18(1,2), 23.

H: 31.1, 2(2), 3, 4(2), 5, 11(1), 14, 15, 18(3,4), 19, 24, 31, 34.
2. MeTtpuyieckue 3ajia4u

A: 32.3, 5, 8,13, 20, 34, 39.

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

P: 32.32.1, 31.36, 32.40, 42.

Cemunap Ne 23

BekTopHBIe ypaBHEeHUd NPAMOIl U MIOCKOCTH
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
Kourposbnast pa6ora Ne 2 (cm. crp. 32)

Tembr: memenuve OTpe3Ka B OTHONIEHWH, TPeoOpa30BaHre KOOPIWHAT,
CKaJIIpHOE, BEKTOPHOE U CMeITlaHHOe MPOW3BeJeHUs, IpaMasl Ha
MJIOCKOCTH, TJIOCKOCTH B MTPOCTPAHCTBE, TPAMasd B TPOCTPAHCTRE.
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CeMuHapCKUE 3aHATHS

Cemunap Ne 25

DJieMeHTHhI 00mIeil aaredpsl

A:

I

pi |
A:
pi
P

T RHE> H>

1. I'pynma. Ilpumepsl rpymm. Ilpocreiiniue cBoiicTBa
39.1(1-8), 2(1-8), 3(1-5), 4(1,2), 8, 10.

: 39.1(9-17), 2(9-18), 3(6-13), 4(3-5), 5, 9.

2. Nzomopdusm rpynn
39.11, 13, 14, 17, 20.

0 39.12, 16, 19, 21, 24.
0 39.23.

Cemunap Ne 26
3. lloarpynmna. CMmexKHbIe KJacChl, HOPMAaJIbHBII J1eJ1-
TeJsib. PakTop-rpynmna
39.25, 26, 28(a), 30, 38, 44(a-8), 45, 47, 82(a,6), 84(a).
39.27, 29, 31, 32, 40, 44(r,1), 46, 48, 82(B,r), 84(6,8).
4. Ilopsaok anemeHnTa. LHlukanieckne rpyIimbI
39.53(a,6), 54(a), 56-58, 28(6), 61, 64.
39.53(s,1), 54(6), 59, 60, 65, 72.
39.83, 55.

Cemunap Ne 27
5. KosabIito u moJie
40.1-4, 8, 10, 11, 26, 27, 33, 38.
40.1-4, 8, 12, 13, 15, 30, 32, 39.

40.40, 47, 48, 54, 56, 58.

Cemunap Ne 28

KoMmniekcusie unciia

A:
I
P:

1. TToJie KOMIIJIEKCHBIX YHCeJI
41.1(a,re), 5(a), 6(a), 7, 9(a), 10(,r), 11(a), 15.
41.1, 5, 6(6), 8, 9(6), 10(6,1,e), 11, 16, 21.

41.13, 23.
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Anrebpa m aHasmTHYECKas TeOMETpUst

Cemunap Ne 29
2. Tpuronomerpuydeckasi popMa 3a0Ucu KOMILJIEKCHOT'O
yucya. ®opmymna Myaspa
42.1-3, 8, 23(a), 27, 32.
42.1, 3,5, 6, 9, 10, 23(6), 28, 31(a,0).
3. 3BJieueHne KOPHS
43.2, 6, 7, 11, 15(a,s), 20, 25.
43.1-3, 5, 8, 9, 14-17, 21, 23, 24, 27.
42.19, 21, 21.1, 43.29, 32, 32.1.

Th» RHP

Cemunap Ne 30

JImHUM BTOPOTO mOpAaKa HA IJIOCKOCTHU
1. Duuuic, runepbolia, napabdolia
A: 34.1, 6, 13, 18, 20, 26, 32, 36, 40, 49, 61, 66.
i 34.1, 4,9, 11, 13, 16, 22-24, 29, 39, 44, 58, 64, 65.

P: 34.9(1-5), 10(2,3), 21(1,3-7), 36(1,2), 45, 50(1,2), 53, 55(1,2).

Cemuuap Ne 31
2. JIuaunu, 3agaHHbIe OOIITUM ypaBHEHUEM
A: 35.5, 11, 14, 19, 22, 23(1), 24(4), 27(1).
H: 35.6, 10, 20-22, 23(2-4), 24, 27.
P: 35.7,9.1, 17, 26, 28.

Cemunuap Ne 32

IloBepxHOCTH BTOPOTO HMOPAIKA
1. Danuncoud, rTumepodoSIONabI, TTapPaboIOMIbI

: 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. Konycsel, UIMHIPHI
37.1, 6, 8, 16.
37.2, 5,7, 15, 19.

3. IloBepxHOCTHU, 3aJaHHBbIE OOIIUM ypaBHEHUEM
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.

TR» RHe HP



CeMuHapCKUE 3aHATHS

IInan cemunapckux 3angaruii, II cemecTp

Cemunap Ne 1

JImHeiiHOE TPOCTPAHCTBO HAJA IMTPOU3BOJbHOM IIOJIEM
1. OmpenesieHre, mpuMepbl
A: 44.5,9, 4(a,6), 13(a-B), 11(a).
I 44.6-8, 3, 12, 14.
2. JIuneiinasi 3aBUCUMOCTh. ba3a U paHT CUCTEMbI BEK-
TopoB. IzomMopdu3m nuHeiHbIX MPOCTPAaHCTB
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 >

Cemuuap Ne 2
3. Basuc, pasmepuoctb. Koopanuarel BeKTopa. Marpu-
a rnepexoja K apyromy dasucy
44.11(6), 62, 68-70, 73, 75, 80, 87, 91, 92, 94.
44.11(B), 64, 67, 71(a), 72(a,6), 77, 86, 89, 90, 93.

44.61, 61.1, 91.1.

T = >

Cemunuap Ne 3

JInHeliHOEe TOAIIPOCTPAaHCTBO
1. OnpeneseHne, cIocoObI 3aaHUA

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

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

A: 45.42, 43.

. 45.40, 41, 44.

P

. 45.25, 35, 37, 42.1, 1, 46.
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R

P

Cemunap Ne 4
3. Ilepeceuenne MOAIIPOCTPAHCTB
45.49, 54, 58, 68.
45.50, 55, 60, 64.
4. Ilpamass cymMmMma noamnpocTpaHcTB. JlomosmHUTE IbHOE
HO/IIPOCTPAHCTBO
45.69-71, 73, 74(a), 77, 79, 82.
45.72, 74(6,8), 76, 78.

45.63, 66, 67, 80.1, 83.

Cevmunap Ne 5

JIuneitnoe adpcpuaHOE MHOTOOOpPa3UE

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,¢), 15(6), 16(6), 19, 21, 26, 27, 37, 42, 64, 68.

46.23, 48, 50, 60.

Cevmunap Ne 6

EBkanmgoBo (yHUTapHOE) IIPOCTPAHCTBO

TH> HP»

1. Ckangapuoe npoussenenue. Hepasencrso Kommu—By-
HakoBckoro—IIIsapiia. JIauHa BeKTOpa

47.1-3, 5(a,6,1), 6, 10(a—8), 24, 27, 32.

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

48.1, 5, 8.

48.3, 4, 6.

47.32.1, 32.2.

Cemunap Ne 7
3. OpronopmupoBaHHbIii 6a3uc. IIpoiiecc oproroHan-
3anuu

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

22

37(1-3).
48.15(1,2), 20(a), 21, 25, 28, 32, 33(3,4), 34(2), 37(4-6).



CeMuHapCKUE 3aHATHS

T HP>

R

T = >

4. Marpumna I'pama
48.38, 41.
47.16.1, 48.39.

47.16.2, 48.47.

Cemunap Ne 8

5. OproronajbHoe JIoNMoJIHEeHMEe. 3a/1ava 0 MepPrIeHaANKY-

agape
49.7(6,8), 12(a), 14(a), 15, 17(a,8), 18(a,6), 19, 26(a), 30, 43.
49.7(r), 9, 12(6,8), 14(6), 16, 17(6,r), 18(s,r), 21, 24(a), 26(s), 31,
35, 42.

6. Merpuyeckue 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.

Cemunuap Ne 9

Kourpossnas pa6ora Ne 1 (cm. crp. 33)

TeMmbl: JIHHEITHOE TTPOCTPAHCTBO, €BKJIMI0BO (YHHTAPHOE) MTPOCTPAH-

CTBO.

Cemunap Ne 10

JImHeiinble onmepaTopbl B JIMHEMHOM ITPOCTPAHCTBE

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

pi |
A:
pi |
P

1. OnpeneneHnre u TpocTeiiline cBOMCTBa
52.3, 5(a,6) 6(a,0), 7, 11(a,6), 19.

2. MaTpuia JuHelHOTO oneparopa
52.24, 27, 39, 46, 48(6), 54(a), 53.1, 4, 17.

: 52.25, 28, 40, 42, 48(s), 49(a), 53(a), 53.3, 5, 18.
. 52.14, 15, 21, 23, 53.21, 22, 26, 31.
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R

P

v EE

Cemunap Ne 11
3. Obpa3 u saapo JUHEHHOro oneparopa
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. JInuueiiHoe IPOCTPAHCTBO JIMHEIHBIX 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. ¥YMmuoxkenune oneparopos. ObparHbiii onmeparop
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 JuUHEITHOro oneparopa

P

24

1. CobcrBeHHble 3HAYeHUsT U COOCTBEHHBIE BEKTOPDI.
XapakTepucTu4ecKnii MHOTOYJIEH

A: 57.1,5, 7,10, 11, 17, 25(a,B), 34, 41, 50, 51, 73(a,n), 77.
0
P: 57.63, 64, 74, 84-87.

57.3,6-8, 13-16, 23, 25(6,¢), 30, 32, 35, 37, 43, 59, 73(s,r,e), 78(a).

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

58.63, 78.



CeMuHapCKUE 3aHATHS

TR

°RH>

T RH>

v R>

TR

Cemunap Ne 16
3. NaBapuaHTHbIE IOAIIPOCTPAHCTBA
59.2, 4, 11(6,1), 12(6), 25-27, 34, 57.35(a), 43.
59.3, 5, 6, 11(B,:x), 13, 12(a,8), 17, 28, 32(r), 35(6), 45, 47.
59.9, 10, 16, 19, 20, 29, 31, 37.1, 37.2.

Cemunuap Ne 17
4. KopHeBble TTOAITPOCTPAHCTBA
60.1, 2(a-8), 3, 5, 7, 11(a), 13, 15, 17.
60.2, 4, 6, 8, 11(6), 14, 16, 20.
60.20.1.

Cemunap Ne 18
5. 2Kopaanos 6a3uc u >xopaanosa popma MaTpuULbl JIU-
HeITHOTO oreparopa
60.21, 24, 27, 29, 36, 45, 50, 53.
60.22, 25, 32, 46, 55, 58.

60.37, 38, 59.

Cemunuap Ne 19

5. 2Kopaaunos 6a3uc u >xopaanosa popma MaTPULbI JIU-
HeliHOTOo omneparopa (npodosdiceriue)

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 Kkpurepuili nogobusa
60.92, 95, 99, 101, 105, 110, 113.
60.93, 94, 100, 106, 111, 114.

60.102, 104.1, 107, 114.1-114.5.

Cemuuap Ne 21

Konnoksuym (cm. ctp. 30)
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Cemunap Ne 22

JIuHelinblii onepaTop B €BKAUJOBOM (yHUTApHOM) IpPO-
CTPaHCTBE

A:
0

° R

1. Conpsax&HHbIl omepaTop
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.

Cemunuap Ne 23
2. HopMmaabHbIil otiepaTop
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. Yuurapusiii (OpTOroHaJILHBINI) OmEpaTop

A: 63.1, 3, 5, 6(a-s5), 9, 10(s), 11, 13(a-8), 15(a), 17, 19(a), 23, 32,

° =

26

35(a-5), 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.

Cemunuap Ne 25
4. CaMoconpsa>kEHHBIN omrepaTop
64.1, 3, 6, 8, 11, 13, 15, 17, 18(6), 24, 32, 39, 42, 48.
64.2, 4, 5(a,0), 7, 9, 10, 16, 19(s), 20, 33, 34, 44.

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



CeMuHapCKUE 3aHATHS

DT

DT

Cemunap Ne 26
5. 3uakoonpegesiénnbie oneparopbl. KBajaparubiii ko-
PeHb U3 omeparopa
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. PazjoxkeHus auHeiiHOro omepartopa
66.1, 2, 5,9, 10, 22, 24, 27, 29, 35(a,B), 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

Kourposbnasi paGora Ne 2 (cMm. crp. 34)

Tembr: JIluneitabie onepaTopbl B JMHEHHBIX W €BKJMIOBLIX (yHHTAD-

HBIX ) TIPOCTPAHCTBAX.

Cemunap Ne 28

Bununeitable 1 KBagpaTUYHbie (POPMBI

1. ®opmbl B JuHeitHOM npoctpaHcTtBe. Kanonuvieckwuii
Bua. Merona Jlarpam>ka

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),

v X

T =

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 KBagpaTu4dHbie) (hOpMbI
B BeIECTBEHHOM (KOMIJIEKCHOM) TPOCTPAHCTBE. 3a-
KOH uHepruu. CurnarypHoe npaswiio fkodbu. Kpure-
puit CunbBecTpa

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(2,3), 9(2), 12(2), 30(2,8), 31(2,8), 33.
68.8, 20, 21, 28.

27



Anrebpa m aHasmTHYECKas TeOMETpUst

3. Ksasiparuunbie (3pMUTOBBI KBaJpaTudHbie) HPOPMbI
B €BKJINJA0BOM (yHHUTAPDHOM) mpocrpancrse. Merosa Bpa-
meHnii. OJHOBpeMeHHoe TpuBeIeHNe K KAHOHNYeCKOMY
Buy Iapbl KBagpaTudHbix popm

A: 69.1(1), 2(1), 6(1), 13, 15(1), 17(1), 18(1), 19, 21, 22(1,2).
J: 69.1(2,6), 2(2), 6(3), 14, 15(2), 17(2,3), 18(3), 22(3,4).

Cemmunuap Ne 30

JInHeliHOe HOPMUPOBAHHOE IIPOCTPAHCTBO
1. Hopmbl BekTOpa

A: 70.1,2, 6, 12.

II: 70.3, 4, 8, 20.

2. HopMbI oniepaTopa U MaTpPUIThI
A: 71.6,9, 14, 18, 31, 32, 35.
JI: 71.7, 10, 16, 19, 32, 33.
P: 70.14, 20.1, 71.12, 17, 30.1, 51, 53, 54, 60, 62.

3. JIuneiinbie omepartopHble ypaBHeHus. llceBmopertiie-
HUE

72.2, 4, 8,19, 21, 23(a,6), 24(a), 25, 28, 31, 41(a).

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

72.11, 12, 22, 40.

i
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KomnokBuym

KOJIJTIOKBUYM

Komnoksuym mpoBOANTCS B CepemHe ceMecTpa Ha OCHOBE TPOii-
JIEHHOTO K TOMY BPEMEHU TeOPETUYECKOTO MaTepuasa. OH MpoxXoauT
B dopme ycTHOTO cobecemopanns. KommokBuyM obg3aTesien i BCeX
CTYJIEHTOB M PACCMATPUBAECTCS KaK daeMeHT 3auéra. st He craBmmx
KOJIJIOKBUYM 3a496T (M 3a96THAS KOMUCCHUS) HAYMHAETCS C BOMPOCOB
110 TEOPETUYECKOMY MaTepHUaJy KOJJIOKBUYMA.

Bompocsl Kk KossmokBuymy, I cemectp

1. IlepecTanoBKH.

2. Oupeenuresnn, CBOWCTBA OIPEIE/IATES.

3. Munopsl n ux ajrebpandecKkne TOTIOTHEHHSI.

4. Paznoxenune onpememress mo ¢Tpoke (ctosbiy). Onpenenurens mpou3Bee-
HUSA MaTPHIL.

5. O6parnas marpuna. Kpurepnit obpatnmocTtn.

6. Panr marpunst. Teopema o 6a3ucHOM MHHOpeE.

7. Panr MaTpunpl u mHeliHAA 3aBUCUMOCTD €€ CTPOK (M CTOJIONOB).

8. Paur nmpousBenenmna maTpunl. IHBApHAHTHOCTH PAaHTa OTHOCUTEJHHO dJjIEMEH-
TapHBIX TPE0OPa30BAHMIA.

9. Cucrembl JIMHEHHBIX ajrebpanvecKux ypaBHEHUN ¢ KBaJIPATHON HEBBIPOKJEH-
Hoit marpureit. [IpaBuno Kpamepa.

10. Kpurepnit COBMECTHOCTH U ONIPEIEIEHHOCTH CUCTEMBI JIMHEHHBIX ajrebpante-
CKUX YPaBHEHWUII.

11. UccnenoBanue m perieHne CUCTEMBI JIMHEHHBIX aare0panvdecKux ypaBHEHUN
obmero Buma. OO0Iee pemreHue.

12. DKBUBAJIEHTHOCTb CUCTEM JIMHEMHBIX aJrebpanvecKux ypaBHEHUN. DjeMeH-
TapHbIe TTPE0OPA30OBAHUS CUCTEM.

13. Metox laycca ucciaenoBanust v pemieHnsi CUCTEM JTMHENHBIX aJre0panIecKux
ypaBHEHHII.

14. JIuneitHOe TTPOCTPAHCTBO. ApudMeTndeckoe TPOCTPAHCTBO.

15. JluneiiHag 3aBUCUMOCTD B JITHEHHOM ITPOCTPAHCTBE.

16. Basuc u pa3smMepHOCTD JIMHEHHOIO IIPOCTPAHCTBA.

17. JIuneitnoe MOQIPOCTPAHCTBO U JmHeHHOE adduHHOEe MHOr0OOpa3ne B JIMHEH-
HOM TipocTpancTBe. OmpesesieHne u MPOCTENTHEe CBOMCTBA.

18. [eomerpuyeckue CBOMCTBA PEIIEHUI OJHOPOIHON CHUCTEMbI JUHEHHBIX aJreo-
pamdeckux ypaBHeHmil. DyHIaMeHTATIbHAA CHCTEMA DPEIICHUN.

19. leomerpudeckne CBOMCTBA PENIEHUN HEOTHOPOIHOM CHUCTEMbBI JTUHEHHBIX aJi-
rebpandeckux ypasuenuii. O6uiee pemrenue.

29



Anrebpa m aHasmTHYECKas TeOMETpUst

Bomnpocel k kosmokBuymy, 11 cemectp

1. JTuneitabie oneparopsl. Oupeienenre, OCHOBHbIE CBOUCTBa, IipuMepbl. Teopema
O CYyILIECTBOBAHUH U €JUHCTBEHHOCTH OTIEPATOPA MO 33IaHHBIM 00pa3aM 6a3nCHBIX
BEKTOPOB.

2. Marpwuiis! THHEHHBIX 01IepAaTOPOB. B3anMHO-0IHO3HAYHOE COOTBETCTBIE MEK Iy
JIMHEHHBIMI OTIEPATOPAMH W MATPHUIAMHU.

3. JIumeiinoe MpOCTPAHCTBO JIMHEHHBIX OIIEPATOPOB U €r0 CBA3b C IIPOCTPAHCTBOM
MAaTPHIL.

4. Matpwurma gnHeitHoro oreparopa. CBa3b MeXIy KOODANHATAMYU BEKTODA ¥ €ro
obpa3a.

5. Marpumpl JTUHEHHOrO onepaTopa B Pa3IUYHBbIX DAa3UCaX.

6. DxBUBaJIeHTHBIE MATpUIBL. KpuTepnii S5KBUBAIEHTHOCTH.

7. O6pa3 u AP0 JIMHEHHOrO OIIEePATOPA.

8. IIpousBeierne TuHEHHBIX orepaTopoB. MaTpuiia mpou3BeeHus .

9. O6parusrit oneparop. Kpurepwmit obparnmocTn.

10. VuBapuaHTHBIE TOANIPOCTPAHCTBA. VIHIYyIMPOBAHHBII OIIepaTop.

11. VlnBapuanTHbIE IOAIPOCTPAHCTBA MUHAMAJIBHON Pa3MepPHOCTH (B KOMILIEKC-
HOM W BEIIECTBEHHOM CJTy9asix).

12. CobGcTBeHHDbIE 3HAYEHUS W COOCTBEHHBIE BEKTODHI JIMHEHHOTO OmepaTopa.
Oupenenenne u npocreiimue coiicrsa. [Ipumepsr.

13. XapakTepuCcTUIecKuii MHOTOUJIEH JIMHEHHOTo orneparopa. OmpeaeeHne u mpo-
cTeinine CBOUCTBA.

14. YcnoBue cyiecTBoBanus COOCTBEHHBIX BEKTOPOB JinHeiHoro oneparopa. Cob-
CTBEHHBIE BEKTOPHI JIMTHEHHOTO OMIEPATOPA B KOMIIJIEKCHOM ITPOCTPAHCTBE.

15. CobcrBeHHOE TIOAIPOCTPAHCTBO. Asrebpandeckas U reOMeTpUYIecKasi KpaTHO-
CcTH COOCTBEHHOTO 3HAYEHUS.

16. OmepaTopsl IPOCTOi CTPYKTYphl. KpuTepwuit mpocToil CTpyKTYPHI.

17. Tpeyrospuas dbopMa MATPUIBI JTUHEHHOTO OMEPATOPA B KOMILIEKCHOM IIPO-
CTPAHCTBE.

18. HunbnorenTtHsiit oneparop. Onpeenenne, IpocTeiimme CBOWCTBA, IPUMEPHI.
19. Pacmerienne TuHEHHOTO omepaTopa.

20. Kopuesbie BekTopbl. Kanonudeckuit 6a3uc KOPHEBOI'O IIOAIIPOCTPAHCTBA.

21. 2KopnanosBa HOpMasibHas (HOpPMaA MATPHIIBI JIMHEHHOro omeparopa. Kamonm-
qeckuii 6a3muc.

22. Teopema lNamuinbrona—Kaiu.

23. ITomo6ubie maTpursl. Kpurtepwuit momgobust.
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Komrposbusie paboTst

KOHTPOJIBHBIE PABOTHI

IIpumepnble BapuaHThl, I cemecTp
Konrposbaasa pabora Ne 1

1. MoxkeT Ju ompefeuTe b MaTPHIITHI

7 4
33 2
1 3 2
1 3 2
1 3]

n-ro nopsaaka (n > 3) 6eITh pasen 69 w, ecau ga, TO TPU KAKOM
3HAYEHUU N7
2. UccnemoBarh u HaliTH 00INEe peIeHne CUCTEMBbI

Ay + 20+ 3= —4,
—2x1 — Axo — X3 =24 A,
4x1 4+ 49 + Axg = 8.

B 3aBUCHUMOCTH OT 3HAYCHUA )\
3. Haiitu nepsbiii cTo6elr; MaTpuUIibl, 0OpaTHON K MaTpuUIle

o 0 -
1 2 0

N O

N-T0 TIOPSIIKA.
4. UzBecTHO, UTO BEKTOPH! a,b, ¢, d auHeiiHoro npoctpancTsa V -
HEWHO HE3ABUCHUMBI. BBISCHUTL, IPU KAKAX 3HAYEHUIX A\ JUHEHHO
HEe3aBUCUMBI BEKTOPDHL T = a + b — 2c +d, y = a + 2b + Ad,
z = —3a — b+ 10c + 4d.

5. Ilycte A, B — KBajpaTHBIE MATPHUIIHI OJUHAKOBOTO TOPSAIKA 1
C =AB. ﬂOKaiaTb, 9TO TIPUCOEIMHEHHBIE MATPUIIB! YIOBJAETBOPSIIOT
coortomenuo C = BA.
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6. JlokasaThb, 9TO eCjii PAHT KBAAPATHON MAaTPUILI A paBeH eIUHUIIE,
TO cymecTByer uncio A € R, takoe uro A2 = aA.

OrBerbr: 1. n =6, D, =5+2" 2. [Ipu A # —4, A\ # 2 equHCTBEHHOE
perrerne T3 = 2x1 = —4/(A+4), 22 = —=(A+6)/(A\+4); mpu A = —4
cucTeMa HecoBMecTHa; nupu A = 2 obuiee peinenue rs = —2(x1 + x2 + 1).
3. 270 —272 278 . (—1)nl2)TL 40 Tipm A £ 4,5,

KonTpoJunnag paboral Ne 2

1. UsBectHO, 9T0 00'bEM TApaAJIESIENNIIE/(A, TTOCTPOEHHOTO HA BEKTO-
pax a, b, c, papen 2. Haiiaure 06b6M mapasiiesenuie/ia, moCTPOSH-
HOTO Ha BeKTopax a+b —c,a—buc+b.

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

3. B rpeyronsruke ABC wussectrbl ero epummaa C'(5,3) u ypaBHe-
mug nByX BeICOT 3x —2y = 0 m 543y —25 = 0. CocTaBuTh ypaBHeHMme
cropounl AB.

4. CocraBuTh ypapBHeHUe GUCCEKTOPHOMN MJIOCKOCTH JIBYTPDAHHOTO YT~
Jla MeXTy miaockocTamu 6x —3z+2 =0, 2z —by+42—1 =0, B
koTopoMm Jexkur Touka M (1,1, —1).

5. CocraBuTb ypaBHeHUe 0OIIEr0 NEPIEHUKY/ISAPA K TPAMBIM

r—3 y+4 246 = _y—-4 z2-3

2 -7 -4 0 3 2

6. LleHTp OKPYKHOCTH, OMUCAHHOM OKOJIO MMPABUILHOTO TPEYTOIbLHHI-
ka ABC, pacnonoxen B Touke (1,3). Hafitu koopaunars! Bepiina B
u C, ecm n3BectHO, uTo A(5,1).

7. Tlnockuil BBIIYKJIBIH YeTHIPEXYTOJBHUK 33/aH CBOMMU BEPIITMHA-
vmu B mpoctpancrse: M;(r;), i = 1,4. Hafitn meobxoammbie u 110~
CTATOYHBIE YCIOBUS TOrO, 9TO 3agannas Touka My(rg) siBasercs ero
BHYTPEHHEN TOYKON.

OTBeTHI: 1. V=6. 2. xz={x,29,23}, rme x1 = (3x3 —1)/5, 29 =
—(223+1)/5. 3. 52-2y=0. 4.8r—5y+z+1=0. 5. &=¥1=
=l 6. B(—1—3,4—2V3), C(~1+ V3,4 +2V3).

!B 3a/1a4ax 1-7 cucrema KOOPAMHAT HIPAMOYIOJIbHAS.
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Komrposbusie paboTst

ITpumepnbie BapuanTsl, II cemecTp
KonTpoannag pabora? Ne 1

1. Haijitu 6a3ucel cymMMbl 1 mepecedenus momaupocTpancts Ly u Lo,
rne L1 = Z{ay,a9,a3}, a1 = (1,2,1,1), a2 = (2,3,1,0), a3 =
(3,1,1,-2),a Ly = {xr € R* | 21 + w2 + 23 + 74 = 0}

2. Hoxkasark, uro MHOKectBO L = {p(t) € M3 | p(1) = 0,p'(1) +
p(0) = 0} obpasyer suHefiHOE MOANIPOCTPAHCTBO HPOCTPAHCTBA M3,
Haiitu mBa pasgnvHbBIX JOTOJHATEIBLHBIX TOATPOCTPAHCTBA K L.

3. TlocrpouTs kKakoit-mmMbO OPTOHOPMUPOBAHHBIN 6Ha3uc JTUHEHHOM

obosiouku marpun, By = [(1] _ﬂ7 By = E (1)} By = [(1) _ﬂ

4. Haiiti opTOroHaJBHYO MPOEKITHIO BeKTopa g = (2,2,0, 1) Ha mos-
MTPOCTPAHCTBO

L:{xER4\wl—x2+$3—x4:0,3x1—2x2+x3—x4:0}.

5. Oupejesntsh paccrosuue ot muorodsena g(t) = 3t — 3t2 — ¢ 4 2
10 muorooGpasust P = {p(t) € M3 | p(1) = 2,p'(0) = 1}.

6. Jl0Ka3aTh, 9TO €CJIU JBE TUTIEPILIIOCKOCTH He TEePECEKAIOT s, TO OHI
TTapaJjlIeaIbHBbI.

OrBersI: 1. dim L; = dim Ly = 3, dim(Ly + L2) = 4, 3Ha4uT, B Kade-
crBe 6asuca L, + Lo MOXKHO B34Tb J060it 6a3uc RY, manpumep, a1, as, as,
by = (1,—1,0,0). dim(L; N L) = 2, 6a3zuc Ly N Ly cocrout, HAMpuMep, u3
Bekropos ¢1 = (0,2, —1,—1)uco = (—4,-1,0,5). 2. OauO HPOCTPAHCTBO
LY, nonojHuTEIbHOE K TPOCTPAHCTBY L, COCTOUT U3 JIMHENRHON 060JI0UKY
L(p1,p2), te p1(t) = 1+t + 12+t u pa(t) = 1+t + 2t2 + 3t3. Ipyroe
JIONOJIHUTENIbHOE TIpocTpancTBo Lh, nanpumep, £ (q1,q2), rue q1(t) = 1+,

‘ L =1 -5 —4
@) =1+t+2 420 3.0 = 7|, 1}702:1{ ]

VAL |-3 1
03:1{_3 1}. 4. (1,2,1,0). 5. \/g
/51 5 4 &y 2

2 M3 — MHOMXKECTBO BCEX MHOTOUJIEHOB OT OZHON ITePEMEHHO CTEITeHN He BHIIIE
3, momnosiHeHHoe Hy/eBbIM MHOrowieHoM. CKaagapHble TPOU3BEIeHNUsT B TIPOCTPAH-
crBax R?*2 R* u M3 cuuraiorcs 3aJaHHbIMU CTAHIAPTHBIM 06PA30M.
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Anrebpa m aHasmTHYECKas TeOMETpUst

KonarpoabHas padora Ne 2

1. Omneparop & feiicTByer B mpoctpancrse Ms no npasumy o7 f(t) =
f(2t) — f(t + 1). HocrpouTs MaTpHUIly TOrO omeparopa B Oasuce
e1(t) = 1, ea(t) = 1 —t, e3(t) = t + 12, ey(t) = t2 — 3 w yxazars
Kakme-muHo H6asncel ero siyipa ker o7 u obpaza im 7.

2. Haittu Bce cobcTBeHHBIE 3HAUEHNST W COOCTBEHHBIE BEKTOPHI MaT-

31 -1 -1
-1 1 1 1
L I U R R |
1 0 -1 1
3 10
3. llokazare, aro marpumna D = |2 2 0| awmaromamzyema, W
4 —4 4

OPUBECTH €€ K JUATOHAIBLHON MOIXOAAIUM Tpeodpa30BaHmeM 00~
Owus.

4. Haiitu xopganoBy GopMy Ciaemayromeil MaTpuiibl 1 MOCTPOUTE CO-
OTBETCTBYIOIINIT KAHOHWYIECKWiT Ha3nc:

2 -4 0 0
1 -2 0 0
A 2 1 3 1
-4 -2 -6 -2
0 -1 0
5. Omneparop ¢ 3ajaH MaTpUIEi 7 4 1| B basmce f1 =
—1 1 0

(1,1,0), fo = (0,1,0), f3 = (0,0,1) mpocrpanctea R?® co cram-
MapTHBIM CKAJSIPHBIM Tpom3BeaeHneM. HaiiTu mMaTpurly COmpsazkeH-
Horo omeparopa S B sToM ke basuce f1, fa, f3.

2 1 -1
6. Haiitu xBajpaTHBI KOPDEHb U3 MATPHUITEL S = 1 2 -1
-1 -1 2

7. Ussecrno, uro oneparopet 7 € L(V,W), B € L(W,V) yno-
BJIETBOPSIOT YCJIOBHIO: IPOU3Benenne .o/ aBISeTCs TOXK IECTBEHHLIM
omeparopoM B mpocTparcTse V. JlokazaTh, 9TO ecau MpocTpaHcTBa V
n W uMeroT pasHyio pa3MepHOCTh, TO Tpou3sesenne of B He MOKET
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Komrposbusie paboTst

OBITH TOXKIECTBEHHRBIM OTIEPATOPOM B TIpocTpancTee W.

OTBerbl:
0 0 -6 2
01 4 =2 .

1. A, = 00 3 -1 ,ker o/ = L(eq), imo = £(2e1 — e3, ea,e4).
0 0 O 7

2. A1 = 1 kparnocru 2, coberBennbie Bekropel « - (1,—1,1,0), toe a # 0;
A2 = 2 Kparnocru 2, cobcrsennblie Bekropbt a1 - (1,0,1,0) +as-(1,0,0, —1),
re o + a3 # 0.

, T7'DT = diag{1,4,4}. 4. J =

O = OO
o O OO
OO O =
o O OO
= O O O

) 77)7 (07 Oa 17 73)7 (Oa 07 77 714)
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Anrebpa m aHasmTHYECKas TeOMETpUst

SAUET

I cemecTp. IIpumepHbIiT BapruaHT 3a49E€THOIO
samanuda B rpymnme (¢ 21 mekabps)?

1. Borumcanrs onpenennTesnb

0 =z x x
y 0 z x
Dn:yyOx’
vy y vy 0

e T # .
2. WccremoBarh cucteMy u HAfTH 00Iee perreHne B 3aBUCUMOCTH OT
3HAYEHUI A
Ar1+ x4+ w3 = —1,
1+ T+ Axz = 2,
1+ Arg + x3 = —1.

3. B addunnoit cucreme KOOp/MHAT HANUCATH YPaBHEHUE IPAMOI,
mpoxofsmieit yepes Touky Mo(2;3) m paBHOYTATEHHYIO OT TOUYEK
A(=2;1) u B(—4;3).
4. CocTaBUTb ApaMETPUYIECKOE ypPAaBHEHHUE MPIMO, MapasiiesbHOit
IPAMOA

r—3y+z=0,

fl :
r+y—2+4=0

n mepecexaorneil mpamoie fo: x = 1 +t, y = 2 —2t, 2z = —t u {3:
r=-2t,y=—-5+43t z=4.

5. Iloctpouth odnopoduyro cucremy ypashenwnit Ar = 0 mo 3agam-
HOM byHmaMeHTanbHON cucreme pemenwii: e = (—2,1,1,1), es =
(0,1,2,0), es = (1,-1,0,1).

6. Borumcaurs 06bém napamnenenunena ABC DA, B1Cy D1, 3uasg ero
Bepimmny A(1;2;3) 1 KOOpAUHATEI KOHIOB BBIXOJSIIUX U3 Heé pédep:
B(9;6;4), D(3;0;4), A1(5;2;5).

3B 3aza4ax 6-9 cucrema KOOpAMHAT HIPAMOYIOJIbHAS JEKAPTOBA.
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3auér

7. Ha muockocru 3ajambl aBe cucrembl koopausar: {O;€, 2} u
{0; é’ll, 6'2,}. Bropasg cucrema mosydeHa 3 MepBoii MOBOPOTOM BOKPYT
roukn A(1;1) ma yron ¢ = 45° B HanpaBaeHUn KpaTdaiiiiero moBo-
pora oT €] K €. Haiitu xoopauHaTe! (x,y) TOUKH B EPBOH CHCTEME
KOODJIMHAT, €C/TM U3BECTHBI €€ KoopauHaTh! (2, y) Bo BTOpOit cucreme
KOODJIMHAT.

8. CocraButh ypaBHeHNE OUCCEKTPUCHI OCTNPO2O Y240 MEFKTY TPIMbI-
Max—3y=0udz—y+5=0.

9. Hanwmcars ypaBHeHHE IJI0CKOCTH, NPOxosiiei uepes Touxy A(5;2;0)
u yganenuoit or toukum B(6;1;—1) ma paccrogmme 1, a 0T TOYKH
C(0;5;4) ua paccrosinue 3.

10. Pemwrs ypaBHeHne B KOMIUIEKCHBIX Yncaax: |z| + z = 8 + 4i.
11. Haiitu ece obpazyroriue 3JeMeHThl ITUKINYIeCKOil rpymisl 11-ro
TTOPSIIKA.

12. OupejesnTh THII KPUBOM, 3a/JaHHON ypaBHEHUEM

52% + 8xy + 5y? — 18z — 18y + 9 = 0,

U HalTU ypaBHEHUs! OCEA KAHOHMYECKON CUCTEMBblI KOOPIUHAT.

OTBerbI:

Do = (—1)r—lpy2 oyt IIom \ 1.\
1. D, = (-1)"ay v 2. Ilpn # —1, A # 2 emuHCTBEHHOE
PEIIeHue T1 = To = —ﬁ, T3 = %; mpu A = 1 cucreMa HeCOBMECTHA;

npu A = —2 obuiee pewenne r1 = o =1+ x3. 3. b1z +y—5=0, ly:

r—Hy+13=0. 4. x=1t,y=>55+t,2=>5242t. 5. x1+2x93—x3+x4 =0.

6. V=48 7. m = { 1 }+1 [1 _1][‘”1. 8. dr—4dy+5 = 0.
v Tl-vE T el 1y

9. v4+2y+22—-9=0,mmy—2=0. 10. z=3+4:. 11. Bce sarleMeHTHI

CpyIIIbl, KpoMe HelTpasibHoro.  12. sjumrc; y =2 —x, y = T.
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Anrebpa m aHasmTHYECKas TeOMETpUst

I cemecTp. OGpa3zern 3aganng 3a9€THOIM

KOMI/ICCI/II/I4

1. Borumcants onpeneanTesnb

Dn: z z x y’
z Z Z T

rie z # .
2. UccremoBarh cucreMy u HAfTH 00IEe perreHne B 3aBUCUMOCTHU OT
3HAYEHU A

A+ Dxy + Aze + (2A 4+ 3)z3 = 1,
Ary 4+ Aze + (A —1)xzg = A,
)\xl + )\xQ + ()\ + 1)1‘3 =\

3. B addunnoit cucreme KOOpAMHAT HANKUCATH YPABHEHUE TPAMOIL,
npoxofseit gepe3 Touky Mo(—3;2) U paBHOYTAJEHHYIO OT TOYEK
A(1;1) u B(3;—5).

4. BuramcanuTh paHT MaTpHIIBI

1 -1 2 3 4
2 1 -1 2 0
-1 2 1 1 3
1 5 -8 -5 -—12
3 =7 8 9 13

5. CocTaBuTh MapaMeTpUIecKoe YpaBHEHUEe MPsSIMOH, TapasiIe bHOl
IPAMOA
0 { z—3y+z2=0,
r+y—2+4=0
u mepecekatornieit mpsimbie bo: x =3+t y=—1+2t, 2 =4t u
by:x=-2+4+3t,y=—-1,z=4—1

4B zagzauax 6, 7 cucTeMa KOOD/MHAT IPSAMOYTOJIbHAA AEKapTOBa, B 3a/atde 5
cucreMa KoopauHaT adduHHAL.
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6. B rpeyromnuuke ABC 3amams ypasuenue croporst AC: x—2y+7
n meguan AM: x+y—5 =0, CL: 2x +y — 11 = 0. Cocrasuth
ypaBHEHUE BBICOTHI TPEYTOJIBHUKA, TPOBEAEHHON 3 BepminHbl A.

7. Hamwucars ypaBHEHUE IJIOCKOCTH (¢, TPOXO/ISIIElH Yepe3 Hada 10 Ko-
Op/IMHAT TEePHEHIUKYIAPHO TPAMOit

r+2 y—-3 =z-1

l:
4 5 -2

Haiitu paccrosuue ot rouku M(—2;3;1) 10 9TOH MIOCKOCTH U KOOD-
JIMHATHI IPOEKIAN 3TON TOYKH HA IJIOCKOCTH (.

8. OmnpeneauTh THI TOBEPXHOCTH, 3a[aHH0# ypasHeHneM 4a2 + 6y2 +
42° + 4xz — Sy — 42+ 3 =0.

9. HaiitTy reoMeTpmyueckoe MECTO TOUEK 2z KOMILIEKCHOM IJIOCKOCTH,
YZOBJIETBOPSIOIINX YCJAOBHIO |2 + 27| — |z — 2i] = 3. answerc«Bersn
runep6osb 3622 — 28y? + 63 = 0, mpoxoasmas 4depes Touky (0; %),
T.€. HAXOAIIASCH B BEPXHEH MOJIYIIJIOCKOCTH. »

OrBerThI:

1. D, = %W 2. [Ipu A = 0 obmee pemenne: 1 = 1, 3 =0
npu JII000M To; pu A # 0 eJUHCTBEHHOE perenne: r1 = 1 — A\, Ty = A,
T3 = 0.

3. l1:4x+5y+2=0,02:3z+y+7=0. 4. 3. 5. z=10+t,y=—1+t¢,
z=2t. 6.1l —17y+57=0. 7. a:da+5y—22=0, p(M,a)= L

3
upoexiust rouku M na unockoers o M'(—22; 22, M) 8, sjumucous,

II cemecTp. IIpuMmepHBIiT BapuaHT 3a9€THOTO
3ananus B rpynme (¢ 21 mag)®

1. Haiitu 6a3uCBl CyMMBI U IIEPECEYEHU JTMHEHHBIX IIOAIIPOCTPAHCTB
L1 = X(al,ag,ag) n L2 = .,%(bl,bg,bg), rme ay = (1,1,1,1),
a = (1,1,-1,-1), a3 = (1,-1,1,—1); by = (1,—1,-1,1), by =
(1,—1,0,0), by = (3,—1,1,1).

2. TlpuMeHas Oponecc OPTOrOHAJUZALUU, HOCTPOUTH OPTONOHAIb-
HBII Ga3uc JuHeHONH 060/09KH BEKTOPOB X1 = (2,3, —4, —6), xo =
(1,8,—2,—16), x3 = (12,5, —14,5), x4 = (3, 11,4, —7).

5B mpocrpancrBax R” cKalspHOEe [IPOU3BEIEHME 3aJaH0 CTAHIAPTHBIM 06pa-
30M.
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Anrebpa m aHasmTHYECKas TeOMETpUst

3. Haiitu yroa mexjy sekrtopom a = (—3,15,1,—5) n sjuneitnoit
obosoukoit BekTopos by = (2,3, —4,—6), by = (1,8, -2, —-16), by =
(1,-5,-2,10).

4. Haiitn Kanonuueckuil 6azuc u KopiaHoBy (GOpMy MaTpPUIIBI

-3 1 -3 -2 =2
0

= = O =

0
1 1
0 1
1 0
5. loka3arb, 9TO HEOMHOPOIHAS CHUCTEMa JUHEHHLIX YPABHEHWH
Ax = b coBMecTHa TOrJa M TOJALKO TOrAA, KOTIa BEKTOP-CTOJIGEI
b oproroHasieH BceM PEITeHUSIM COMPSI)KEHHON OHOPOTHOM CHCTEMBI
Ay =0.
6. B mpocrpancTse muOTOWIeHOB Mo CO CTAHIAPTHBIM CKAJISIPHBIM
IPOM3BEAeHIEM 3aJaH OPTOTOHAJBHLIH OmepaTop &/ C OIpPeIesnTe-
JIeM, PaBHBIM — 1, KOTOPBIH HepeBouT MuOTOUIeH 14+t +12 8 1—t 412,
a muorounen 1 — t? 8 1 — t. Haiitu maTpuily omeparopa &/ B 6a3uce
1,t, t2.
7. Haittu HOpMaIbHBIN BU KBAIPATHIHON (POPMBI

F(z1,29,23) = x% + 296% + 31’% + 2x120 + 22123 + dT0T3

¥ IPUBOJIAIIEE K HEMY TPEYrOIbHOE TPEOo0pPa30BaHre KOOPINHAT.
8. Haiitnn HOpMAaJBHOE TICEBIOPENIEHTEe CUCTEMEBI YPABHEHNH

1+ a9 + a3+ x4 = 2,
r1+ T2+ w3+ x4 = 3,
T1 4+ x2 + 23+ 14 = 4.

9. B mpocrpancrBe Mo BBEIEHO CKAMAPHOE TTPOU3BEIEHIIE

+1

(f.9) = 1 f(t)g(t)dt.

Haiitu marpuity omeparopa, COmpsaKeHHoro kK omeparopy muddepen-
1upoBanud, B 6asuce 1, t, t2.
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10. dokaszarh, 9T0 mpocTpancTBO M3 aB/Ig9€TCA MPIAMOit CyMMOIt IO~
npocrpancTs L1 u Lo, W HaliTu Ipoekimio MEOrowtena p(t) = 3 + 1
Ha L) mapammensuo Lo, ecnin Ly = {f(t) € M3 | f(0) = f(1)},
Ly = {f(t) € M3 | f(2t) = 2f(t),vt € R}.

OrBeThbI: 1. Ly vy —x9 —x34+ 24 =0, Lo 1 + 29 — x3 — 24 = O
dim L; = 3; dim Ly = 3; dim(L; + Lo) = 4; 6a3uc: aj,as, as, by. dim(L; N
Ly) = 2; 6asuc: z; = (1,-1,1,—1), zo = (1,0,1,0) wau ¢; = (1,0,1,0),
co = (0,1,0,1). 2.y, = x; = (2,3,—4,-6); yo = (=3,2,6,—4);

-1 1 0
ys = (4,6,2,3). 3.7%. 4.J = diag 0 -1 11,-1,-15;
0 0 -1
(-3,1,1,1,1), (=2,0,1,1,1), (1,0,0,0,0), (1,0,0,—1,0), (1,0,0,0,—1).
1 -2 -2
6. 2 |-2 -2 1|. T.y1=x1+a2+x3 yo=02+3 y3=a3, F =
2 -1 2
0 -5 0
yi+yi+y3. 8. 3(L,1,1,1). 9.D:=116 0 2[. 10.3—t+1.
0 15 0

IT cemecTp. O6pa3zel 3agaaus 3a4ETHOM
KOMUCCUN

1. Haiitu 6asucer L1 + Lo, L1 N Lo, eciu Ly 33maHO OZHOPOIHOI
CUCTEMOM
9x1 — 622 4+ 323 =0,
{ 6x1 —4xo 4+ 223 =0,

a L2 ABJIACTCA OPTOTOHAJIBHBIM JOTTOJITHEHUEM K MHO}I{eCTBy peH_[eHI/If/'I
CUCTEMBI
2x1 +3x0 — 23 =0,
T + 229 + 223 = 0,
1+ x9— 3x3 =0.

2. Haiitu 6a3ucel obpasa u gipa JIMHERHOTO OllepaTopa, 0ToOpazka-

10 0 1 0 0 0 0
FOTIEro MATPUIBI o ol lo ol 11 ol lo 1 COOTBETCTBEHHO B

2 11 [1 0] [3 -1 2 3
MATPHIEL gl 19 110 |5 2| |—4 5|
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Anrebpa m aHasmTHYECKas TeOMETpUst

3. TocrpouTs xopaauoBy (GOpMy U KAHOHWYECKUT Da3ucC Iid

100 00
11010
A=10 1 1 0 1
00010
0000 2

4. HaiiTu paccrosinue or TOUKH, 3aaHHO# BekTopom & = (5,3, —1, —1),
o mumHeinoro adpduaHOr0 MHOTO0Opasuda H, 33aJaHHOrO crCcTeMoit
201+ x4 =0,
2x1 + 2x9 — x3 = 3.
5. Beinucars KAHOHUYECKUI BUJT U TPUBOJISIIEE K 9TOMY BUY OPMO-

ypaBHeHUN {

20na.abHoe Ipeodpa30BaHne KOOPANHAT JJI KBAAPATHIHON (POPMBI
f= —3:5% — 2x973 + 62122 + x% + 2123 + x%

6. Haiitu jgByMepHOE WHBAPWAHTHOE TOJIPOCTPAHCTBO JIJId JIMHEMH-
HOrO omeparopa, jeficTByiomero B npocrpanctse R? m 3amanmoro B
HEKOTOPOM ero 6asmce MaTpuiei

4 -6 4
A=11 0 0
0 1 0

OtrBerpi: 1. dim Ly = dim Ly = 2, dim(Ly+Ls) = 3, Tak 4ro B KavecTse
6azuca L; + Ly MOYKHO B3sTh ecTecTBeHHbIH Oasuc R3. Basnc Ly N Ly: €=

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

110
3.7 = diag{2, [0 1 1],1%; (0,0,1,0,1), (0,0,1,0,0), (0,1,1,0,0),
00 1

(2,1,1,-1,0), (=1,0,0,1,0). 4. p= /132 5. f = —dy? —y3 + 43,

ﬁ

_ _x _ oz — =z 2wy a3 2z
n=—k At A RS GT AT BB Vo
WHBAPMAHTHOTO TIOANPOCTPaHCcTBa g1 = (2,1, ) = (0,

12

6. Basuc

vﬁ‘\
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DK3aMeH

DK3AMEH

DK3aMeHaIlMOHHbIE BOMPOCHI, I cemecTp

JIuneitnaga aaredpa

1. Onepanuu HaJ MATPUIIAMU U WX CBONCTBA.

2. IlpuBenenre MaTpuIbl K CTymeHIaToMy Bumy. llpuBeneHune K JAuaroHaIbHOMY
BUIY.

3. IlepecTaHOBKY, TPAHCIIO3UITUN, YETHOCT.

4. Onpenenmresb 1 €ro CBOMCTBA KaK (GDYyHKIUH CTOJIOIOB (CTPOK).

5. Oupeenuresnb TPAHCIIOHUPOBAHHON MaTPUIIBI.

6. OmpemenTe/ b TPOM3BEIEHUST MATPHIL.

7. Munopsl u ux anrebpandeckue gomnoHeHus. Teopema Jlammaca.

8. HeBbipoxkienubie marpuipl. OOparnbie marpunbl. Kpurepuit obparumoctu
MaTPHITHI.

9. Jluneiinoe npocrpancTso. Omnpenenenne u npuMepbl. Apudmerudeckoe mpo-
CTPAHCTBO.

10. JIuneitHag 3aBUCUMOCTH B JIMTHEHHOM ITPOCTPAHCTBE.

11. Basuc u pasmMepHOCTh JTUHEHAHOTO MIPOCTPAHCTBA.

12. ITepexom k aApyromy 6a3ucy, MaTPHUIA [IEPEXOIA.

13. Panr marpunst. Teopema o 6a3uCHOM MEHOpeE.

14. Paur MaTpuribl u TuHENHAs 3aBUCUMOCTD CTPOK U CTOJIOIIOB.

15. Panr npowussenenus marpur,. Panr MarTpuibl U 3jeMeHTapHbIe Ipeodpa3oBa-
HUS.

16. DxBuBanenTHble MaTpuilpl. Kpurepuil 3KBUBAJIEHTHOCTH.

17. Cucrembl JuHEHHBIX ajre0pandecKux ypaBHEHUI. DKBUBAJIEHTHOCTD CUCTEM.
DJleMeHTapHbIE TTPEO0PA30BAHUS CUCTEM.

18. Cucrembl ¢ HeBBIPOKIeHHON Marpunei. [Ipasuno Kpamepa.

19. Kpurepuil COBMECTHOCTH CHCTEMBI JIMHEUHBIX AJIreOpPandecKuX ypaBHEHHI.
Kpurepwuit e IMHCTBEHHOCTH peIIeHNS.

20. UccmemoBanme cucTeMbl THHEHHBIX aJIreOpandecKnX ypaBHEHUN OOIIEro BUIA.
['maBuBIE M cBOOOAHBIE HEm3BecTHBIE. O0IIEe peneHne CUCTEMBI.

21. Metozx Iaycca mcciie10BaHUsST M PENIEHHsST CUCTEM JIMHEHHBIX aJre0pan<TecKux
ypasuenwmii. Yuciao apudmernyueckux omepanuii B metoze [aycca.

22. Jluneitnoe nommpocrpancTso. [eomeTputdeckue cBOMCTBA MHOXKECTBA PeNIeHU
OHOPOHOWM CUCTEMBI JIMHEHHBIX aJredpandecKknx ypaBHennii. OyHIaMeHTATbHAS
cucrema pemrennii. Obuiee pemrenue.

23. Jluneitnoe muoroobpasme. l'eomerputeckue CBONCTBA MHOMKECTBA PeNIEHUI
HEOTHOPOHON CUCTEMBI JTMHENHBIX ajrebpandeckux ypapHenuii. O01ee pemenue.

Ananmutudeckas aaredbpa

1. Hanpassiennbie orpe3ku. CBOGOAHBIN BEKTOD.
2. JIuneiinbie omeparnuu Hax BekTopaMu. KoopaumHaTer BEKTODA.
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Anrebpa m aHasmTHYECKas TeOMETpUst

3. IIpoekiyn BekTOpa. CBONCTBA TMHEHHOCTH TIPOEKITHIA.

4. Jluneiinast 3aBUCHMOCTD BEKTOPOB. KosimnHeapHble 1 KOMILIAHAPHbBIE BEKTOPHL.
5. Abdunrnas cucrema koopamaar. [IpeobpazoBanue KOODIMHAT.

6. IIpeoGpaszoBamust MPSIMOYTOJIBHBIX JEKAPTOBBIX KoopamHAT. OpTOroHAILHBE
MaTpPHITHI.

7. CkassipHoe npousBejieHue reomerpudeckux BeKTopos. CKajsipHOe 1pou3Be/ie-
HIE€ B MPSIMOYTOJIBHBIX TEKAPTOBBIX KOODIMHATAX.

8. BekTOopHOE TIpOU3BEIEHNE BEKTOPOB.

9. CmemnanHoe Npou3Be/IEHUEe BEKTOPOB.

10. BexTOpHOE M CMeNIAHHOE IMPOM3BEICHUS B MPSIMOYTOJIBHBIX JEKAPTOBBIX KO-
OpIUHATAX.

11. Ajrebpanyeckue JUHUM U [IOBEPXHOCTH. VIHBAPUAHTHOCTH MOPSAIKA JIMHUU
(moBepxHOCTH).

12. [TapameTrputieckue ypaBHEHHUS NIPSIMON Ha IIOCKOCTH M IJIOCKOCTH B IIPO-
CTPAHCTBE.

13. Obmee ypaBHeHMe TIPSMON Ha IJIOCKOCTH B addUHHON crucTeMe KOODIUHAT.
Kpurepuii mapannespHOCTH BEKTOpa OPAMOM.

14. ObGuee ypaBHeHUE ILUIOCKOCTH B npocTpancTse B adduHHON cucreme Koopau-
HaT. Kpurepwnil mapasiesbHOCTH BEKTOPA ILIOCKOCTH.

15. BzaumHOe pacrnosoKeHne ABYX IPAMBIX Ha IJIOCKOCTH U IIOCKOCTeH B IIPO-
CTPAHCTBE.

16. IIy9ox mpaMbIX Ha IIJIOCKOCTU M IJIOCKOCTEH B IIPOCTPAHCTBE.

17. IonymiocKOCTH U TTOJIYIIPOCTPAHCTBA.

18. YpaBHeHus npsAMOM B IIPOCTPAHCTBE.

19. B3aumHOe pacmosioKeHne IPAMBIX B IIPOCTPAHCTBE.

20. Merpudeckure 3a/1a4n HA MPAMYIO U ITOCKOCTb B MIPSIMOYTOJIBHBIX KOOPIUHA-
Tax.

21. OGmee ypaBHEHe JIMHIM BTOPOTO MTOPSIAKA HA JIOCKOCTH. MaTpudHast 3ammch
O0IIero ypaBHEHUsI U €r0 KBIPATHIHON JACTH.

22. ITpuBenéuuble ypaBHEHMS JIMHIU BTOPOTO HOPAIKA HA IaockocTu. MeTtom Bpa-
TIEeHUA.

23. Knaccudukarus JUHANA BTOPOTO MOPSAIKA HA ILIOCKOCTH.

24. Dsumnc. PoKyChl U [IUPEKTPUCHL.

25. 'nnep6osia. POKyCH U TUPEKTPUCHL.

26. ITapabosa. Dokyc u aupeKTPHUCA.

27. OGuiee ypaBHeHUE [IOBEPXHOCTU BTOPOIrO LIOPsJKa B npocrpancrse. Marpuu-
Hasl 3aIUCH OOLIEr0 YPABHEHUS M €r0 KBAIPATUHON JaCTH.

28. IlpuBenénubie ypaBHeHUsT TIOBEPXHOCTH BTOPOTO MOPsiaKa. MeTosm BpameHuii.
29. Kuaccudukanus 110BepxXHOCTEH BTOPOro HOPIKa. DJIIUIICOUIbL, IUIepPO0JIo-
nbl, TapaboIonIbl, KOHYCHI U [UJINHIPUYIECKNEe OBEPXHOCTH.

30. ITpavonuueitnbie obpa3yiomiue aaredPamIecKuX ITOBEPXHOCTEN BTOPOTO II0-
pAaKa.
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Ob6miag aaredpa

1. TekapToBO npou3Be/ileHUEe MHOXKECTB u bunapaoe orHoinenue. QTHOIIEHUE K-
BUBAJIEHTHOCTH. PAKTOP-MHOXKECTBO.

2. Orobpaxkenns. Ob6paTHOE 0TOOpaAKEHNE.

3. Anre6pamgeckue onepanmun. O600MEHHBIN 3aKOH aCCOMUATHBHOCTH.

4. I'pymmsi. OCHOBHBIE CBOHCTBA.

5. lloarpymmer. CuMMerpuveckasi M 3HAKOIIEPEMEHHAs TPYIIIIbI.

6. 'pymmia HEBBIPDOKIEHHBIX MATPHUIl. ['Pymnma HEeBBIPOXK/IEHHBIX TPEYTrOIbHBIX
MaTpuil. ['pyrima OpTOroOHAJIBHBIX MATPWII.

7. Komeunsle rpymmer. Teopema Jlarpamxa.

8. Crenenu sementa. [luknuyeckue rpymmbt. [Toarpynibl (UKIMYeCKON IPYIIIIbL.
9. IToarpynmsl, CMeXHBIE KJIACChl, HOPMAJILHBIE IEeJINTEIIN.

10. 3omopdu3m rpymm.

11. 'omomopdusm rpymm.

12. Kounsro.

13. ITose. XapakTepucTuKa 110Jisi. Are6pandeckoe paciIupeHye MOJIs.

14. Konbio BeraeTos. Ilose BBIUETOB 0 IPOCTOMY MOIYJIIO.

15. JIuneiiHoe IPOCTPAHCTBO HAL MOJEM. UHCIIO 37IEMEHTOB B KOHETHOM IIOJIE.
16. ITosie KoMILIEKCHBIX unces. KoMIIIeKCHas MI0CKOCTb.

17. Tpuronomerpudeckas GopM KOMILIEKCHOTO ducaa. Moaynap u aprymeHT opo-
WU3BEIEHNST KOMILIEKCHBIX UHCeJI.

18. Bossesenne B cremenb kKoMmimekcHoro uncia. @opmyna Myaspa.

19. U3Byieyenre KOpHs U3 KOMILIEKCHOIO YHUCJIA.

20. I'pynma xopreit u3 emqurnnst. IlepBoobpa3nble KOpHM.

21. Koabmo MHOrouwieHos. lenerHue ¢ 0CTaTKOM.

22. Haunbonpmmii o6muilt nenuresib, ero cpoiicrsa. Anropurm EBkmmaa.

23. 3nauyenns MHOTOUYIEHA 1 KOpHU. Teopema Besy.

24. Muorouienbl Kak (hOpPMaJIbHbIE BbIPaXKeHUs U KaK (DYHKIUU. DKBUBAJIEHT-
HOCTH ABYX OIPEIeICHUI PABEHCTBA MHOTOYIEHOB.

25. OcHoBHas Teopema ayredpsl. Pasioxkenrne MHOTOUIEH HA, JIMHEHHBIE MHOMK -
TeJIn.

26. Kanonmdeckoe pa3JioKeHWe MHOTOYIEHA HAJ II0JIEM KOMILUIEKCHBIX YHCEJI.
KparaocTs xopHS.

27. Kanonndeckoe pa3jokeHHne MHOTOYIEHOB HAJT TIOJIEM BEIeCTBEHHBIX YHCE.
28. ®opmynbt Buera. Cummerpudeckue MHOMOYJ/IEHDI.
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DK3aMeHaIlMOHHbIEe BOOpockl, I cemecTp

1. JIumeitrHoe TpOCTPAHCTBO HAJ TPOU3BOJILHEIM MOJIeM. Panr u 6a3a crucTeMsbl BeK-
TOPOB.

2. N3omopdu3M TUHEHHBIX TPOCTPAHCTB.

3. Cymma u mepecetveHue JIMHEHHBIX TIPOCTPAHCTB.

4. Ilpsavas cymMMa JIMHEHHBIX TPOCTPAHCTB.

5. EBkymioBo u yuumrapuoe npocrpanctso. Hepaserctso Komu-Bynsakosckoro—
[IBapma.

6. CrassspHOE TIPOM3BE/IeHIEe B OpTOHOPMUPOBAHHOM Oas3uce. CymiecTBOBaHME Op-
TOHOPMHUPOBAHHOTO Ha3uca.

7. U3omeTpus.

8. Marpuma 'pama. Kpurepuit muHeitHOM 3aBICHMOCTH.

9. Oproronasnbhoe gononsenre. OproroHaabHas CyMMa IIOIIPOCTPaHCcTB. Paccro-
STHIE OT BEKTOPA 10 MOAIIPOCTPAHCTBA.

10. OpTOHOPMUPOBAHHBIH 6A3WC W yHUTAPHBIE (OPTOTOHAJIHLHBIE) MATDUIIBL.

11. IIpouecc oproronanusanuu ['pama—IIImunra. QR-paszioxenune marpuripr.

12. JIuneitnoe addunnoe Muoroobpasue B JIMHEHHOM MTPOCTPAHCTBE. 'uneprioc-
KOCTh B €BKJIMIOBOM M YHHTAPHOM IIPOCTPAHCTBE.

13. Jlumeiinbre omepaTopel. Marpuria JIuHERHOTO OIEPATOPA.

14. Marpwuia JUHEHHOTO OMepaTopa MpU MEPexode K ApYyromy 0a3mcy. DKBUBa-
JIEHTHOCTB U TI0/T00M€ MATPHII.

15. Jlumeiinoe mpoCTPAHCTBO JUHEHHBIX OIMEPATOPOB W MATPHWII.

16. IIpousBenenme JTUHEHHBIX OMIEPATOPOB M €TI0 MATPHUIA.

17. dapo u obpa3 smHEHHOTO omeparopa. Kanonnaeckas: mapa 6a3mcoB.

18. JIuneitabie dyukiumonansl. ConpsakénHoe TpoCcTpancTBo. Jluneiinbie dbyHKIN-
OHAJIBl ¥ TUIIEPIIIOCKOCTH.

19. Ob6parusiit oneparop. Kpurepun obparumocTu.

20. CobcrBennbie 3Ha4YeHus U COOCTBEHHBIE BEKTOPBI. OIepaTOphl IPOCTON CTPYK-
TYPBI U JUATOHAIU3YEMBIE MATPHUIIHI.

21. XapaKTepUCTUIECKUI MHOTOUJIEH JIMHEITHOTO OIepaTopa. YCJIOBHUE CyHIECTBO-
BaHUs COOCTBEHHBIX 3HATCHMIA.

22. CobcTBEHHOE TIOAMTPOCTPAHCTBO. ['eoMeTpruyeckas u ajarebpandeckasi KPaTHO-
CTH COOCTBEHHBIX 3HAYEHUIA.

23. NuBapuanrabie nogmnpocrpancrsa. Cyxenue oneparopa.

24. TpeyrosabHuast dbopmMa MAaTPHUIE JuHEHHOTO oneparopa. Teopema Ilypa.

25. CaBur oneparopa, HUIHIOTEHTHOCTb U OOPATHMOCTD €r0 CY’KEeHMIA.

26. Kopuesble mogmpocTpancTsa. Paciienienne JTMHEIHOr0 IPOCTPAHCTBA B IPs-
MY CYMMY KOPHEBBIX MOMITPOCTPAHCTB.

27. ZKopmanos 6a3uc u XKOPAAHOBA MATPUIA JUHEHHOTO OIMEPATOPA B KOMILIEKC-
HOM IIPOCTPAHCTBE.

28. Kpurepwit mogobust MaTpuIL.

29. Teopema lNamumnbrona—Kasmu. MuruMaibHbIH MHOTOYIEH.

30. VluBapuaHTHBIE ITOAIPOCTPAHCTBA MUHIMAJIGHON PAa3MEPHOCTH.
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31. BemrecTBeHHBII aHAIOT KOPIAHOBOM (HOPMHBL.

32. Conpsoxénnstii onmeparop. CylmecTBoBaHNe U eJUHCTBEHHOCTH. Matpwura co-
OPsiZKEHHOT'O 0IIepaTopa.

33. HopmasbHBIN omepaTop U HOpMaJIbHAS MATPHUIIA.

34. Brouno-auaronaspHas GpopMa BEIeCTBEHHON HOPMAIBLHOM MATPHIIBL.

35. DpMUTOBBL OIIEPATOPHI ¥ SPMHUTOBHL MATPHIIBI. DPMUTOBO PA3/IOKEHUE JITHEH-
HOTO OIIepaTopa.

36. CumMeTpuvecKue OepaTophl U CUMMETPUIECKAe MaTPUIIbL.

37. YuuTapHbIe OIepPaTOPhl ¥ YHUTAPHBIE MATPUIHI.

38. Biouno-auaronanasHas popMa OPTOTOHATHHON MATPHILHL.

39. 3nakoonpere€HHBIE OIEPATOPHI U MaTpUIBl. KBaapaTHBI KOpeHb U3 Omepa-
TOpA.

40. CuHryastpHBIe YNCIA ¥ CHHIYJISIPHBIE BEKTODHI. 110JIsIpHOE pa3JIoyKeHue Orre-
paropa (MaTpwUITsI).

41. OproroHa/bHbIE JOIOIHEHUS #/1pa 1 o6pa3a JuHeHHOro oneparopa. Teopema
u anpTepHaTuBa PpenroabMa.

42. Bununeiiasle u kBaaparudHble Gpopmel. [IpuBenenne Kk KAHOHUYIECKOMY BHILY.
KourpysuraocTs 1 5pMUTOBA KOHI'DYSHTHOCTb.

43. 3akOH MHEPIMK KBAIPATUIHBIX (HOPM.

44. IlpuBenenre KBaAPATUIHON (POPMBL K IJIABHBIM OCSIM.

45. O HOBPEMEHHOE IIPHUBE/IEHIE K KAHOHMYEeCKOMY BU/Y I[apbl KBAPATUIHBIX
dopwm.

46. TTosiokuTEIBHO Ompeenénnbe KBaaparuanbie popmbl. Kpurepuit Cuibsect-
pa.

47. O6uuit Bu CKJISIPHOTO TPOU3BEIEHNS B KOHEYHOMEPHOM €BKJIMI0BOM U YHU-
TapHOM IIPOCTPAHCTBAX.

48. I'niieprioBepxHOCTHh BTOPOIO HOPSAJKA B €BK/IHIO0BOM IIpocrpancrse. IIpuse-
JE€HHbIe YpaBHEHUS.

49. Hopmuposautoe mpocrpanctBo. Hopmbr [énbaepa.

50. Jnuna Bexropa. ToxkzaecTBo mapaJuresiorpaMMa M KPUTEPUH €BKJIMIOBOCTU
HODMBI.

51. DKBUBAIEHTHOCTH HOPM B KOHEYHOMEDPHOM IIPOCTPAHCTBE.

52. Basaua 0 HauIy4deM IPUO/IMZKEHNY B KOHEIHOMEPHOM HOPMUPOBAHHOM IIPO-
CTPAHCTBE.

53. JlunellHbI! OIepaTOp B HOPMHUPOBAHHBIX IpocTpaHcTBax. HempepsBHOCTH 1
orpanudenHocTb. Hopma smmmeiinoro omeparopa.

54. MaTpudHble HOPMBI. Y HUTAPHO MHBAPUAHTHBIE HOPMBI.

55. CunryagapHoe pa3iiokKeHne MaTpUIlbl U 0000IIEHHOE PelieHue.

56. Bapuanuonnbie (3KCTpeMasbHBIE) CBOMCTBA COOCTBEHHBIX 3HAYMEHUII CaMOCO-
TIPSYKEHHOTO OTepaTopa (MaTPHIIBI).

57. Bapuarmmonnbie (9KCTPEMaJIbHBIE) CBONCTBA CHHTY/IAPHBIX THCEL.

58. CoorHoueHus pa3/e/eHus COOCTBEHHBIX 3HAYEHWN W CHHIYJIADHBIX YHCEI
MAaTPHUIL ¥ [T0IMATPHII.
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