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1. He.]'ll/l " 321241 OCBOCHHA NTUCHHUIIJINHBI

Heabro yueOHOM auctumiuHbl «/Iunelnasn anreeopay siBusercs popMupoBaHue 3HAHUH O
3aKOHOMEPHOCTSX, aHATUTUYECKUX MeTo/ax cOopa, cucTeMaTu3auy, o0paboTKH U UHTepIpeTa-
UM pe3yJbTaTOB HAONIOJCHUHN, TPEOCTABICHUE ammapara MOCTPOCHUSI YIKOHOMUYECKUX MOJIe-
Jel ¥ UX peanu3anuu.

3agayaMu TUCIUIUTMHBI SBISIFOTCS:

—  BOOpYXXCHHE CTYJCHTAa MaTeMaTHUYECKUMH 3HAHUSAMHU, HEOOXOMMBIMH JIJIsl U3yYECHUS
psiia o0IeHayYHbIX JUCUUIUIMH U JUCIUIUIAH MPO(eCcCHOHANBHOTO UKJIA;

— co3gaHue (yHIaMEHTa MaTeMaTHYeCKOro oOpa3oBaHMs, HEOOXOIUMOTO IJIS IMOJy-
YeHUs PO eCCHOHANBHBIX KOMITETEHIMI OaKanaBpa;

—  BOCHHTaHUE MAaTEMaTHYECKOW KyJIbTYPhl U MOHUMAHHE POJIM MATEMAaTUKH B Pa3JIny-
HBIX chepax npodeccuoHaNbHON AeITeTbHOCTH;

—  CTUMYJIMPOBAHHUE CTYICHTOB K CAMOCTOSITEIbHOMY aHAIN3Y M IMOUCKY ONTUMAIBHOTO
pelLIeHNs IPUKIIAJIHBIX 33/1a4 UCCIIE0BAHUS COLMATbHO-9KOHOMUYECKHX SBJICHUH U IIPOLIECCOB.

2. TlepevyeHb IUIAHMPYEMBIX pPe3yJbTATOB O00yYeHHMs MO AWCHUILUINHE «J/IMHeiiHas
ajre0pa», COOTHECEHHBIX C INIAHMPYeMbIMH pe3yJbTaTaMHM OCBOEHHMsI 00pa3oBaTebHOI
NPOrpaMMmblI

B pesynomame oceoenus oucyuniunsvl obyuarowuticss 00axceH 001adams ciedyiouumu
KOMNemeHYUusMU:

OIIK — 2 - cnocOGHOCTBIO OCYIIECTBIIATH COOp, aHAIU3 U 00pPabOTKY JaHHBIX, HEOOXO-
JVIMBIX JIJISL petieHnst Tpo(ecCHOHAIBHBIX 3a7ad.

K — 4 — crmocoOHOCTHI0 HA OCHOBE OIUCAHUSI YIKOHOMUYECKUX IMPOIECCOB U SIBICHUN
CTPOUTH CTAHJAPTHBIC TEOPETHUECKHE U SKOHOMETPHUECKUE MOJICNHU, aHAIM3UPOBATh U COZIEP-
JKaTEITbHO HHTEPIPETUPOBATH MOJTYYCHHBIC PE3YJIbTATHI.

B pe3yiabTare oCcBOeHMS JAUCHMILIMHBI 00y4aloluiics J0JLKeH OBJIAJIeTh CJely-
IOUMMH Pe3yJbTATAMM 00y4eHUsl 10 AU CHUIIMHE:

3HATB.
- OCHOBHBIE MaTeMaTHMYeCKHE TEPMHMHBI U MOHSTHSA, NMPEoOpa3oBbIBaTh UX B COOTBET-
CTBUM C pelaeMol 3ajadeil (aHaIM3upoBaTh, 0000IIaTh, CHCTEMAaTU3UPOBATh, HMMEIOIINECs JaH-
HbIC, U OLICHUBATh TMOJTy4eHHBIH pe3ynbraT) (OI1K-2);

- cnocoObl U Cpe/cTBa ONMUCAHUS YKOHOMHYECKHX IPOLIECCOB U SIBICHHI Ha OCHOBE
METOJIOB JIMHEIHHOM anreOps! U aHamuTudeckoi reomerpun (I1K- 4);

yMeThb:
- aJeKBaTHO BOCHPHUHHUMATh MaTEMaTHYECKYI0 MH(QOPMAIMIO B Pa3INYHbIX HCTOYHU-

kax (OIIK-2);

- TPUMEHSTH JUHEWHBIE MOJICIIA MHOTOOTPACICBON IKOHOMUKU M TIPOTYKTUBHBIE MO-
nenu JIeOHTheBa NP pelieHNH npukiaaaabix 3anau (ITK-4);

BJAIETD:

- JJIEMEHTAMH NPUYWHHO-CJICJICTBEHHOTO aHAN3a; HAaBBIKaMU HCCIICAOBAHUS HECIIOXK-
HBIX MaTEMaTHYECKHX CBS3€d M 3aBUCHMOCTEW; MpUEMaMH OMpEEICHNUs MaTeMaTHYeCKUX Xa-
PaKTEPHUCTHUK U3y9IaeMOT0o 00BEKTa, BEIOOpA aICKBATHBIX MOJIEIICH ISl CPaBHEHHMSI, COTTIOCTARBIIC-
HuUs U orieHku 00bexToB (OITK-2);

- METOJIaMU TIOWICKa PEIICHUH 3a/1a4 aareOpbl U TEOMETPUHU B MPUIIOKEHUH K HUCCTIe-
JIOBaHUIO SKOHOMHYECKHX TporieccoB u sieienuit ([1K-4).

4



3. Mecto aucunninnsl B ctpykrype OOII 6akanaspuara

Hucrunmuaa B1.6.08 «JIuneiinas anrebpa» peanusyercs B pamkax broka 1 «/{ucyu-

naunsly 0a30BOM 4aCTH.

JucuunauHa 6a3upyercs: Ha pe3yabTaTax 00y4eHHs, MOJY4YeHHbIX B paMKaxX u3y4e-
HUSI CJIeAYIONIUX TUCHUIIHH: «MatemMaTuieckuii anainu3y, «udopmaTukay.

4. O0beM TUCHMILUIMHBI B 324€THBHIX €IMHMIAX ¢ YKa3aHHMEM KOJIM4YeCcTBa aKaJleMH-
YeCKHUX YaCOB, BbIJIEJIEHHbIX HA KOHTAKTHYI0 pa0oTy 00y4alommXxcs ¢ npenoaaBaresieM (1o

BH/IaM 3aHSTHI) M HA CAMOCTOSITEJIbHYIO PA00Ty 00y4al0IIUXCs

®opma 00ydeHUs1

Ounas

3aounas

1

2

3

pr}]oeMKOCTL B 3a4YC€THBIX ¢ IMHHIIAX?

3 cemecTp — 4 3.¢.;
BCero - 4 3.e.

3 cemectp — 23.¢.;
4 cemectp — 23.¢.;
Bcero - 4 3.e.

AyIUTOPHBIX (BKJIKYasi KOHTAKTHYIO pad

yuyeOHOMY ILIAHY:

0Ty 00y4aroIuXxcsi ¢ NpenoaaBaTesieM) 4acoB (Bcero) mno

Jlexmwm (JI)

3 cemectp — 36 Jacos.
BCero - 36 yacos

3 cemectp — 4 yaca
4 cemectp - 2 yaca
Bcero - 6 yacos

Jlaboparopusie 3ansaTus (JI3)

3 cemectp — 18 gacos.
Bcero - 18 yacosn

3 cemecTp — yuebHbIM NAAHOM
He npedycmompensl

4 cemecTp - 2 yaca

Bcero - 2 yaca

[Ipaktuueckue 3anstus (113)

3 cemectp — 18 vacos.
Bcero - 18 yaco

3 cemectp — 6 yacoB
4 cemecTp - 2 4aca
Bcero - 8§ yacos

CamocrosrensHas pabora crynenra (CPC)

3 cemectp — 72 4aca.
Bcero - 72 yaca

3 cemectp — 62 yacoB
4 cemectp — 66 vacos.
Bcero - 128 yacos

®opmMa TeKylero KOHTPOJIs:

KonTponsHas pabora cemectp — 3 cemecTp — 4
®opMa NPOMeKYTOUHOMH ATTECTALMU:
OK3aMeHBI cemecTp — 3 cemecTp — 4
VueOHbIM NAAHOM VueOHbIM NAAHOM
3auer

He npedycMompen

He npedycMompen

3ayeT ¢ OLEHKOU

VUEOHbIM NAAHOM
He npedycmMompen

VUEOHBIM NAAHOM
He npedycmompen

Kypcosas pabora

y1l€6HblM niaaHom
He npedycmompena

y1l€6HblM njiaHom
He npedycmompeHna

KypcoBoii mpoekt

VUEOHbIM NAAHOM

He npedycmompeHn

VUEOHBIM NAAHOM
He npedycmMompen




5. Conepmaﬂne JUCHUILINHBI «JInHelHan anreﬁpa», CTPYKTYPHUPOBAHHOC 110 pa3jiejiaM ¢ YKa3aHUEM OTBCACHHOI'0O HA HUX KO-
JUIeCTBa aAKAACMUICCKHUX YaCOB 1 BU/10B y‘leﬁHBlX 3aHATHH

5.1. Paznenbl IMCUMILIMHBI M TPYA0EMKOCTh 10 BUIAM Y4eOHbIX 3aHATHIH (B aKaJeMHYeCKHUX Yacax)

5.1.1. Ounas ¢opma odyueHus

Pacnpenenenne TpyaroeMKoCTH pasiena (B 4acax) 1o BuaaM
y4eOHOMH padoThI

=
=
e Paszpen nucuuniuHbl g 5 = dopmMa NPOMEKYTOY-
I /;1 (no cemecmpam) g = § KOHTaKTHAas HOIl aTTecTallUM U
o & F CPC TEKYIIero KOHTPOJIsI
§ o Jlexuun Jlaoop. 3austus | Ilpakr. 3aHsaTHA
2]
1 2 3 4 5 6 7 8 9
1. MartpHuiisl 1 onpeIeuTeTN 24 6 4 4 10
9 CucteMsbl TMHEHHBIX anredpanye- o4 6 4 4 10
' CKHMX ypaBHEHHI
3. BexTopnas anredpa 24 6 4 4 10 KoHTpolbHas pabota
3
4. Jluneiinble onepaTopsl 24 6 2 2 14 DK3aMeH
5 KA;aTJ;HTquCKaﬂ reoMeTpHus Ha II0C- o4 6 2 2 14
5 AHanuTH4eckas TeoMeTpus B Ipo- o4 6 2 2 14
' CTpaHCTBE
Hroro: 144 36 18 18 72




5.1.2. 3aounasi popma 00yueHus

PacnpenesieHue Tpy10eMKOCTH pa3jesia (B 4acax) o BUIAM

g y4eOHOI padoThl
No Paszpen nucuuinHbI § 5 g‘ KOHTAKTHASI (I)opUMa IIPOMEKYTO0U-
w/n (no cemecmpam) s = 2 HOIl aTTecTallNy
o g 3 CPC TeKyIero KOHTPOJIst
2 Jlexuun Jlabop. 3ansaTusa | Ilpaxr. 3ansatus
==}
1 2 3 4 5 6 7 8 9
1. | MaTpuiisl ¥ OnpeAeTUTENH 24 2 - 2 20
i - ueOHBLIM NIAHOM
2 Cucrembl NMHEHHbIX anrebpande 24 3 1 i 5 21 . Zn o
CKHX YpaBHEHH pedyCcmMompersl
3. | Bekropnas anrebpa 24 1 - 2 21
4. | JluHeiiHbIe OMEpaTOpPbI 24 - 2 - 22
5 AHanuTHYecKas reoMeTpHs Ha II0C- 24 . 1 i 1 29 KonTtponsnas padora
KOCTH
Ok3aMeH
6. AHanmuTHYeCKasi FeOMETpPHsI B IIPO- 24 1 i 1 22
CTpaHCTBE
Hroro: 144 6 2 8 128




5.2. Conep:xaHne TUCHUILIHHBI, CTPYKTYPHPOBaHHOE 110 pa3aesaam

5.2.1. Conep:kanue JeKUMOHHbIX 3aHATHI

HaumenoBanue paszaeJia

Ne Conep:xanue
AUCHHUILINHBI
1 2 3
Marpunsl. JleiictBus ¢ Marpunamu. Buzbl KBaJpaTHBIX MaTpUL.
Marpuis i Onepanus TpaHCIOHUPOBaHUs. JIMHENHbBIE Onlepaluy HaJl MaTPULIAMH.
P DneMeHTapHbIe TPeoOpa3oBaHus MaTpULl. Y MHOKeHUE MaTpuil. Ompe-
ONpeeTUTENN

nenutenn. OCHOBHBIE CBOMCTBa ompeaenuteneid. OOpaTHas MaTpuIa.
Panr matpunel. JInHeliHas HE3aBUCUMOCTbD PSIZIOB MATPULIBL.

Cuctembl TUHEHHBIX ajl-
reOpanvecKkux ypaBHEHUH

MeTonbl penieHus: CUCTEM JIMHEHHBIX alreOpanyecKux ypaBHEHUH.
Marpuunbsiii metoa. @opmynsl Kpamepa. Meron INaycca. Cucrtemsbl
JIMHEHHBIX OJHOPOJHBIX ypaBHeHUN. HeoqHOpOAHBIE CUCTEMBI JIMHEN-
HbIX ypaBHeHUU. Mogenb JIeOHTbeBa MHOTOOTPACIEBOM SKOHOMHUKH.
bamancoBeie cooTHomeHus. JIMHEHHass MOJENb MHOTOOTPACIEBOM
skoHOMUKH. [IpoaykTrBHBIE MOJEenH JIeoHThEBA

Bekropnas anre6pa

OcHoBHbIE NTOHATUA. JIMHENHAs 3aBUCUMOCTh U HE3aBUCUMOCTh BEK-
topoB. basuc. [Ipoeknusa BekTopa Ha och. Pa3noxxkenue BekTopa mno op-
TaM KOOpPJMHATHBIX oceil. CKansipHOEe NMPOU3BEACHUE BEKTOPOB U €ro
cBoiicTBa. BekTopHOE mpou3BeseHNE BEKTOPOB U €ro cBoiictea. Cme-
[IAHHOE TIPOU3BEJICHUE BEKTOPOB M €ro cBoWcTBa. N-MepHBI BEKTOP.
Jluneiinble onepaiuu HaJl N -MepHBIMU BeKTOpaMu. CKalsIpHOE IpOU3-
Benenue. Jlimaa. N-MepHOEe BEKTOpHOE IpocTpaHCTBO. basuc. Jluneii-
Hasi HE3aBHCUMOCTb BEKTOPOB. ba3WC JTMHEMHOro BEKTOPHOIO MpO-
CTpaHCTBa W KoopauHaThl Bektopa. [lepexon k HOBoMy Oasmcy. EB-
KJIMJ0BO IPOCTpaHCTBO. OPTOHOPMUPOBAHHBIN Oa3HucC.

JIunelinbie onepaTophl

IlonsaTHe nuHEHHOrO omeparopa. Marpuua JIMHEWHOIrO oIeparopa.
JeiicTBus ¢ nuHEWHbIMHU oniepaTopaMu. CBs3b MEXAY MaTpULaMH JIH-
HEHOro oneparopa B pa3HbIx 0a3ucax. CoOCTBEHHbIE BEKTOPHI U COO-
CTBEHHBIC 3HAYCHMsI JIMHEHHOTrO orneparopa. JlnneitHas momens oome-
Ha. KBagparuunslie popmbl

AHanuThueckas reoMeTpHst
Ha MJIOCKOCTH

Cucrtembl KOOpAMHAT Ha MIIOCKOCTH. [IpeoOpa3oBaHus CUCTEMBI KO-
opauHar. JleaeHue OTpe3Ka B JaHHOM OTHOLIEHUH. JINHUM HA TUIOCKO-
CTH. YpaBHeHHME IpsiMON Ha ruiockocTH. [Ipsmas Ha muockoctu. Oc-
HOBHBIE 3a7a4i. JIMHUM BTOPOro MopsaKa.

AHanuTHueckas reoMeTpust
B IIPOCTPAHCTBE

ITnockocte B TpexmepHOM mnpocTpaHcTBe. [lmockocts. OcHOBHBIE
3a1a4u. Y paBHEHUE NPsIMOU B pocTpaHCcTBe. IIpsimas B mpocTpaHCTBE.
OcHoBnble 3agaun. [Ipsmas u miiockocTs B npocTpaHcTBe. OCHOBHBIE
3amaun. [loBepxHocTH BTOpOro mopsnaka. KanoHnueckue ypaBHEHUs
IIOBEPXHOCTEN BTOPOr'O MOPSAIAKA.




5.2.2. Conepxanue JJa00PATOPHBIX 3aHATHIA

HaumenoBanue pasaesia

Ne Conep:xanue
AUCHUILIMHBI
1 2 3
1 Martpuiisl u Ormepartuu Hag MaTpumamu. IIpeoOpa3oBanue MaTpuil. Beranuciaenus omnpe-
) OIIPEACITUTENN nenuteneid. [louck oOpaTHON 1 OPTOrOHAILHON MaTpHII.
. Pemienue cucreM MHHEHHBIX anreOpanyecKux ypaBHEHUH TpeMs crocoba-
CucTeMbl TMHEHHBIX anreo- N N
2. o MU. PemieHne cucteM JIMHEWHBIX ONHOPOAHBIX ypaBHEHWH. Peammzanus Mo-
panydecKux ypaBHEHUN
JIeJId MHOTOOTpacieBoro OanaHca.
[MpousBenenust BexkTopoB. Ompenenenue 0a3uca JMHEHHOTO BEKTOPHOTO
3. Bekrophas anrebpa
IIPOCTPAHCTBA U KOOPAMHAT BEKTOpa B HOBOM Oasuce.
N [Tonck coOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX 3HAUCHHH JTMHEHHOTO OIle-
4, JIunelinpie onepaTopsl L
paropa. Peanuzanust 1MHEHHON Moieny oOMeHa.
AHanuTuyeckas FeOMeTpHUst
5. IlocTpoeHne KpUBBIX BTOPOTo MOPSIIKA HA TNIOCKOCTH.
Ha ITIOCKOCTH
6 AHanutuyeckas reOMeTpHs B IlocTpoenue mpsMBIX M MIOCKOCTeM B mpocTpaHcTBe. [locTpoenue mo-
' MIPOCTPAHCTBE BEPXHOCTEW BTOPOTO MOPSIKA.
5.2.3. Conepxxanue NpakTHYECKUX 3AaHATHI
HaumenoBanue pasznesa
Ne p Conep:xanue
AUCHUILIMHBI
1 2 3
Jluneiinple omnepanuu Hajg Marpuinamu. Omepaius TPaHCTIOHUPOBAHHUS.
1 Martpuiisl 1 DneMeHTapHbIe TPeoOpa3oBaHusl MATPULL. Y MHOKEHUE MATPHI. AJTOPUTMBI
’ OnpeAeIuTeNN BBIYUCIICHUS OIIpelenuTeNeH. ANTopuT™M HaXOXXICHUSI OOpaTHOM MaTpHIIbL.
Panr maTpuisl.
Pemenne cructeM NHMHEWHBIX anreOpaldecKux ypaBHEHHWA. MaTpuuHBIN
. Meroa. ®opmynel Kpamepa. Meton I'aycca. Perienue cuctem JIMHEHHBIX Of-
CucTeMsl TMHEHHBIX anreo- A pMY pamep Acay . X O
2. N HOPOJIHBIX ypaBHeHUH. HeogHOpoaHbIe crcTeMbl IMHEHHBIX ypaBHeHUH. [1o-
pandecKux ypaBHEHUH oo
cTpoeHue mMojaenu JleonTeeBa. Peann3annsa TUHENHON MOJENH MHOrooTpac-
JIEBOM 3KOHOMHKH. BapraTuBHOCTh MPOyKTUBHOM Mozienu JIeoHThEBA.
Pa3nosxeHne BekTOpa Mo opTaM KOOpAMHATHBIX oced. HaxokneHue cka-
JISIPHOTO, BEKTOPHOIO M CMEIIAHHOIO NMPOM3BENCHUI BEKTOpOB. JIMHEWHbIE
3. BexTopnas anrebpa OIEepalvy Haj N -MEPHBIMM BEKTOPAaMH. Y CTAaHOBJICHUE JIMHEWMHON HE3aBH-
CHUMOCTH BeKTOpoB. Ompenenenue 6asuca JMHEHHOIO BEKTOPHOTO MPOCTPaH-
CTBa U KoopAMHAT BekTopa. Ilepexon k HOBoMy Gasucy.
Martpuna nauHeitHoro onepartopa. [IeHCTBUSA ¢ JHMHEMHBIMU OIEpaTopaMu.
4, JIunelinbpie onepaTopsl ITonck coOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX 3HAUCHMH JIMHEHHOTO oIepa-
topa. IlocTpoerne nuHEHHOM Mo1eIn OOMeHa.
[IpeobpazoBanus cucrtembl KoopawHatr. llomck ypaBHEHHsS] mpsMOi Ha
AHanuthyeckas FeOMeTpHs N
5. mwiockocTH. OnpezieneHne KaHOHUYECKOTO YPaBHEHHS KPUBOW BTOPOro Io-
HAa TTOCKOCTH
pAAKa U €€ TIOCTPOEHHE Ha MIIOCKOCTH.
VYpaBHEHHUS IIIOCKOCTH B TPEXMEPHOM IPOCTPAHCTBE. Y paBHEHUS MPSIMOM
AHanuTA4yecKkas TeOMETpHs B N
6. B IMPOCTpaHCTBE. B3anmMHOE pacmojoXeHHe MPSMBIX M IJIOCKOCTEH B Tpo-

MIPOCTPAHCTBE

crpaHcTBe. KaHOHMUYECKHE ypaBHEHUS TIOBEPXHOCTEW BTOPOIO MOPSIIKA.




5.2.4. CopepxaHue caMOCTOATEJIbLHOH PadoThI

Ounas popma

YuebHo-
Ne Hauwenosanue MeTOoAuYecKue
© | pa3nenia QUCHUNJIMHBI Conep:xanue
MAaTepPHAaJIbI
1 2 3 4
DneMeHTapHbie TpeodpaszoBanus MaTpuil. CBo¥cTBa ompese-
Marpuitst i C17APHBIC TIPEONPESOBIIILT MATPHL P ] 11 121, 131, [4],
1. nurtenedd. Panr marpuipl. JInHelHAsS HE3aBHCUMOCTD PSAJIOB Mat-
OTPEACTUTEITN [71, [9]
PHIIBL.
Cucremsl TUHEWHBIX anl-|  Mogenb JleoHTheBa MHOTOOTpacieBoi sKoHOMUKHU. banmanco- 111, 21, 131, [4]
2. |reOpanyecKux ypaBHe- |Bble COOTHOIIeHUs. JIMHelHas Mojellb MHOTOOTPACIICBOH JKO- ' [8]’ [9]’ '
HUU HOMUKH. [IponykTuBHbIE MoJenu JIeoHThEBA. '
3 BekropHast basuc N-mepHoro BekTopHoro mpoctpanctra. Ilepexon k Ho-| [2], [3], [4], [6],
" | anrebpa BOMY 0a3ucy. EBKJIMJIOBO IPOCTPaHCTRO. [71, [9]
4 JIuneineie Marpuna nuHeiinoro omeparopa. eiicteus c¢ mumeinsvu | [2], [3], [4], [5],
" | omepaTophl omeparopamu. Mogens ooMena. Kpaaparuuasie GopMel [71, [8]
ITpeobpaszoBanus CHCTEMBI KOOpAMHAT. JleJeHne OTpe3ka B
AHamuTHyecKas reo- beobp P A P .| [1], 121, [3], [4],
5. JAHHOM OTHOIIeHUH. [Ipeobpa3oBanne BUAa YPaBHEHHS MPSMOI
METPHS Ha TUIOCKOCTH . [5], [6]
Ha m1ockocTd. CBOICTBA KPUBBIX BTOPOTO MOPSIIIKA.
B3auMmopacnonoxeHue OpsMbIX U IUIOCKOCTEH B IMPOCTpaH-
AHamuTHyecKas reo- P P . pocTp [11, [2], [3]. [4],
6. ctBe. KaHOHHYECKHE ypaBHEHHUS MOBEPXHOCTEH BTOPOTO TOPSI-
METpHsI B IPOCTPAHCTRE | [71, [9]
3aounas ¢popma
YuebHo-
HaumeHnoBaHue -
Ne | paspena amenuminnb Conepixanue
MaTepHaJIbl
1 2 3 4
ITouck 3HayeHuil ompenenurTened BBHICUIUMX MOPSAKOB. Oie-
1 Marpuusl 1 MEHTapHbIe TpeoOpaszoBanus Matpuil. CsoiictBa ompenemute-| [1], [2], [3], [4],
" | ompenenuresnu neii. OOpatHas Matpuna. Panr marpuibl. JIuHeliHas He3aBHCH- [71, [9]
MOCTb PSZIOB MATPHIIBL.
. Perienne cucteM JIMHEWHBIX aireOpanyeckux YpaBHEHUH.
CucTeMbl JTMHEHHBIX all- .
Mogens JIeoHThEBA MHOTOOTpACIeBOM dkoHOMUKH. bamancossie | [1], [2], [3], [4],
2. |rebpanueckux ypaBHe- . .
it cooTHomieHus. JIMHeHHass MOZETs MHOTOOTPACIEBONH 3KOHOMU- [81, [9]
ku. [IpoaykTuBHBIE MOJIeNH JIeOHThEBA.
Jluneitnast He3zaBUCUMOCTh BekTOpoB. basuc. IlpousBeneHus
3 BekropHast BEKTOPOB U UX CBoiicTBa. JIunHeitnbie onepanuu Haa N -mepubivu | [2], [3], [4], [6],
" |anrebpa BekTopamu. N-MepHOe BeKTOpHOE TpocTpancTBo. [lepexos K HO- [71, 9]
BoMy Oasucy. EBKIHIOBO MPOCTPAHCTBO.
N Marpuna nuHeitHOTO onepaTtopa. [elcTBus ¢ JTUHEWHBIMU
Jluneiinble pHIL patopa. /1 [2], [3], [4], [5],
4, ONEDATODEL onepatopamu. COOCTBEHHbIE BEKTOPHI U COOCTBEHHBIE 3HAUCHUS [7]. [8]
patop JTUHEHHOTo onepaTtopa. KBagparudnsie GopMsI ’
IIpeobpaszoBanmst CHCTEMBI KOOpAWHAT. JleneHne oTpe3ka B
AHanuTHYecKast FeoMeT- peobp PAUHAT, A P [11, 121, [3], [4],
5. JTAHHOM OTHOIICHUHU. YpaBHEHHS MPIMOW Ha miaockocTu. [Ips-
pHst Ha TFIOCKOCTH (51, [6]
Masi Ha TUI0CKOCTH. JIMHUU BTOPOTO MOPSIIKA.
6 Amnanutnueckas reomer-| [IpsMas u miockocTs B mpoctpancTBe. Kanonuwueckue ypas-| [1], [2], [3], [4],

pHsl B IPOCTPAHCTBE

HCHUA HOBerHOCTCﬁ BTOPOI'0 1IopsaKa.

(7], [°]
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CLONOTRAWNE

5.2.5. TeMbl KOHTPOJIbHBIX PadoOT

Ornepanuu HaJl BEKTOpaMU U MaTpUIIAMHU.

Pemenue cucreM TMHEHHBIX anreOpanvdecKux ypaBHECHUM.

CkasisipHO€E, BEKTOPHOE M CMELIaHHOE ITPOU3BEIEHUS BEKTOPOB.

ba3uc nuHeNHOro BEKTOPHOrO MIPOCTPAHCTBA U KOOPAMHATHI BEKTOPA.
Cob6cTBeHHbBIE BEKTOPBI U COOCTBEHHBIE 3HAUEHUS JIMHEHHOTO Olleparopa.
VYpaBHeHUs NpsIMOIl HA TIJIOCKOCTH.

[TocTpoeHne KpUBBIX BTOPOTO MOPsAKA HA MJIOCKOCTH.

KanoHnueckue ypaBHEHHUs IOBEPXHOCTEN BTOPOTO NOPsIKa.

5.2.6. TeMbl KypCOBBIX IPOEKTOB/ KYPCOBBIX padoT

Yuebnvim nnanom ne npedycmompenbi.

6. MeToauueckue yKa3aHus sl 00y4alOUIUXCH M0 OCBOCHHIO TUCHUILINHBI

Bun yueOHbIX
3 aHATHH

Opraﬂmaunﬂ AECATCIBbHOCTH CTYICHTA

1

2

Jlexus

Hanucanue KOHCIEKTa JEKUUH: KPaTKO, CXEMAaTHUYHO, MOCJIEeN0BaTeabHO. DUKCHUPO-
BaTh OCHOBHBIE TIOJIOKEHUS, BBIBOJBI, (POPMYIHPOBKH, O0OOIIEHNU; OTMEYATh Ba)KHBIE
MBICJIM, BBIICIIATH KIIHOYCBBIC CJIOBA, TCpMI/IHBI. HpOBCpKa TCpMI/IHOB, HOHSITI/Iﬁ C I10-
MOUIBIO SHIMKIONEANN, CIOBapeil, CIPAaBOYHHUKOB C BBHINIMCHIBAHUEM TOJKOBaHUM B
teTpanb. OO03HAUNTH BOMPOCH], TEPMHUHBI, MaTepHall, KOTOPHI BBI3BIBAET TPYAHOCTH,
OTMETUTH U TONBITATHCS HAWTH OTBET B PEKOMEHAYEeMOM auteparype. Ecnu camocTos-
TEJNBHO HE yAaeTCsl pa300paThCcsi B MaTepuaye, HEOOXOAUMO CHOPMYIMPOBaTH BOIPOC
W 3a7aTh TMPENOAaBaTe0 Ha KOHCYJbTAINH, Ha TIPAKTUYECKOM 3aHSTHH.

IIpakTuyeckoe
3aHATHEC

[Mpopabotka paboueii mporpammbl. YIenuTh ocoboe BHUMaHHE IENsM W 3agadam,
CTPYKTYpEe U COJEpX aHWI0 AUCHUILTUHBI. KOHCHIeKTHpoBaHHE HCTOYHHMKOB. Pabota c
KOHCIICKTOM JICKIIMiA, ITOJrOTOBKAa OTBETOB K KOHTPOJBHBIM BOIIPOCAM, MPOCMOTp pe-
KOMEH/IyeMOW JIMTepaTypbl. PeleHne pacueTHO-TpapMUYecKuX 3aJaHui, pelIeHHe 3a-
Jlad II0 ajaropuTMy U Jp.

JlaboparopHoe
3aHsTHE

MCTOILI/IIICCKHG YKa3aHus 10 BBIITOJIHCHUIO J'Ia60paTOpHLIX pa60T

CaMocTosTeNnbHas
paboTa / UHIUBUY-
aJIbHBIE 3aJaHUS

3HAKOMCTBO C OCHOBHOI M JIOTIOJIHUTENILHOM JTUTEpaTypoH, BKIIOUasi CIPaBOYHbIE W3-
JaHus, 3apyOeKHbIe MCTOYHMKH, KOHCIEKT OCHOBHBIX IIOJIOXXECHUH, TEPMUHOB, CBEJE-
HUH, TpeOYyIOIUXCs A 3allOMHHAHUS M SIBIISIOIIMXCS OCHOBOIOJATalOUIMMUA B 3TOH
teMe. CocTaBleHrEe aHHOTAIMM K NMPOYUTAHHBIM JIUTEPATYPHBIM UCTOUYHUKAM H Jp.

KonTponbras
paboTa

Cpe)_'[CTBO IMPOBCPKU yMCHI/If/i NPUMCHATL MOJYYCHHBIC 3HAHUA Jid PCHICHUA 3aaaY
OIPEACICHHOI'0 TUIIA 110 TEME WJIN pa3acity

Iloaroroska k
JK3aMEHY

IIpn moAroToBKE K 3K3aMEHYy HEOOXOAMMO OPHWEHTHPOBATHCS HAa KOHCIEKTHI JIEKITHM,
PEKOMEHAYEMYIO JINTEPATYPY U JIP.
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7. OOpa3oBaTejibHbIE€ TEXHOJIOTHH
[Tepedyernr 00pa3oBaTENBHBIX TEXHOJIOTHH, UCIIONB3YEMBIX TIPH W3YYCHUHU ITUCIMUILIAHBI «JInHen-
Hasi aredpay.

TpaaunuoHHbIe 00pa3oBaTeIbHbIEe TEXHOJOTHH

OOyuenue pucuuiuinHe «JIuHeiHast anredpa» MPOBOAUTCSA C MCIOIb30BAHUEM TPAAMIIMOHHBIX
00pa3oBaTEeNbHBIX TEXHOJOTHI, OPHEHTUPYIOIIMUXCS Ha OpPraHU3allMi0 00pa3oBaTeIbHOTO Ipolecca,
MIPEITOJIATAIONIYIO MPSMYIO TPAHCISIIUIO 3HAHUH OT MPENOIaBaTeNs K CTYACHTY (MPEUMYIIECTBEHHO Ha
OCHOBE OOBSICHUTEIBHO-HJUTFOCTPATUBHBIX METOJIOB 00y4UeHUs1). YueOHast eI TeIbHOCTh CTYICHTa HOCUT
B TaKUX YCJIOBUAX, KaK MPAaBHUJIO, PEIPOAYKTHBHBIN Xapakrep. POpMbl YUeOHBIX 3aHATHI MO TUCIH-
ruHe «JIuHelHas anredpay ¢ UCIOJIb30BAaHUEM TPAJAUIIMOHHBIX TEXHOIOTHH:

Jlekyusa — mocaenoBaTeIbHOE M3I0KEHUE MaTepuaia B IUCIHUILTMHAPHON JIOTUKE, OCYIIECTBIIsIC-
MO€ IPEUMYIIECTBEHHO BepOAIIbHBIMU CPEACTBAMHU (MOHOJIOT MPETIOIaBaTeNs ).

Ilpakmuueckoe 3anamue — 3aHITHE, TOCBIIICHHOS OCBOCHHIO KOHKPETHBIX YMEHHA M HABHIKOB
0 MIPEUIOKEHHOMY JITOPUTMY.

Jlabopamopnoe 3anamue — opranu3anusi yaeOHON pabOTHI C peaIbHBIMU MaTepUATbHBIMUA U WH-
(bopMaIMOHHBIME 00BEKTaMH, IKCIIEPUMEHTAIIbHAs PadoTa ¢ aHAJIOTOBBIMH MOJICJISIMU PEAJIbHBIX 00BEK-
TOB.

HHTepaKTI/IBHbIe TEXHOJIO0I'UH

[To mucummunae «JInHelHas anreOpay JIEKIIMOHHBIC 3aHATHUS MPOBOJISATCS C MCIIOIH30BAaHUEM CJie-
JQYIOIIMX UHTEPAKTUBHBIX TEXHOJOTUM:

Jlekyusn-eu3yanuzayus - NpeICTaBIsET cO00i BU3yaabHYIO (hOpMY IMOAaYH JIEKIMOHHOTO MaTEpH-
ana cpeactBamu TCO win ayTMOBUACOTEXHUKHU (BUICO-IEKIMS). UTeHHE TaKOW JIEKIIMUA CBOJIUTCS K pa3-
BEpHYTOMY WJIM KPaTKOMY KOMMEHTHPOBAHMIO IMPOCMATPUBAEMBIX BU3YaJIbHBIX MaTepHaNOB (B BHJE
cxeM, Tabnuil, rpados, rpadukoB, Mojaene). Jlekuus-pu3yann3aius IOMOraeT CTyIeHTaM MpeoOpa3oBbI-
BaTh JICKIIMOHHBII MaTeprall B BU3YaIbHYIO (hOpMy.

Ilpoonemnana nexyua — Gopma U3I0KEHHUS MaTepuaia, Ipeanoarampiilee MoCTaHOBKY MpodIeM-
HBIX U JIJUCKYCCHOHHBIX BOIIPOCOB, OCBEIIECHUE PA3JIMYHBIX HAYYHBIX MOAXO0B, aBTOPCKHUE KOMMEHTAPHUH,
CBSA3aHHBIE C PA3JIMYHBIMHU MOJIETISIMA UHTEPIIPETALIMN U3y4aeMOro MaTepuaia.

Jekyus c pazoopom Konkpemuvix cumyayuii — Gpopma, Ipu KOTOpoil mpernoaaBareab Ha 00Cyxk-
JIEHHWE CTaBUT HE BOIPOCHI, & KOHKPETHYIO cuTyanuto. CUTyalus NpeACTaBIsIeTCsl YCTHO WM B OYEHb KO-
POTKO# BHJEO3anmuCH, AuaduiIbMe, COIEPKAIUX JOCTATOUHYI0 WH(POPMAIIHIO ISl OIEHKH XapaKTepHOTO
ABJICHUS U o0cyxaeHus. Cinymareny aHaIU3UPYIOT U 00CyKAal0T ee cooOlula, Bcel ayauropueil. OCHOB-
HBIM COJICpP)KaHUEM 3aHSTHS SBISETCS JIGKIMOHHBIA MaTepHa, a MOTOMY IMPEToIaBaTellb HalpaBIseT Te-
MY AMCKYCCHIO JUIsl TOJTyYeHHs JOCTOBEPHBIX BBIBOJIOB.

[To nucuunnune «JIuHeiHas anreOpa» 1adOpaTOpHBIE 3aHATHUS MPOBOJATCS C HCIHOJB30BAHHEM
CIIEAYIOIINX UHTEPAKTUBHBIX TEXHOJIOTUIL:

Paboma 6 manwvix zpynnax — 3TO OJIHA U3 CAMBIX IMOIYIISIPHBIX CTPATETHid, TAaK KaK OHA JTaeT BCEM
00y4aromuMcsi BO3MOXHOCTh y4acTBOBaTh B padoTe, MPAKTUKOBATh HABBIKU COTPYAHMYECTBA, MEXKIUY-
HOCTHOT'O OOIIEHHUS).

Hccneoosamenvckuii npoekm — CTpyKTypa NpuOIMmkeHa K ¢GopMmaTy HaydHOTO HCCIIEIO0BaHHS
(ToKa3aTeTBCTBO AKTYAILHOCTH TEMBI, ONpEIeTICHHe Hay9IHOUW TpoOIeMbl, TIpeaMeTa U 00beKTa HCCIIe0-
BaHUs, LIeJIel U 3a/1a4, METOI0B, HCTOUHUKOB, BBIIBUKEHHE TUIIOTE3bI, 0000IIEHNE pe3yIbTaTOB, BEIBOIHI,
0003HaYeHNE HOBBIX MPOOIIEM).

Jlabopamopnoe 3anamue 6 ghopme npaKkmuKyma — opranusanysi yaeOHo paboThI, HalpaBICHHAS
Ha pelIeHHe KOMIUICKCHON y4eOHO-ITO3HABATEIbHOM 3a1a4M, TPeOYIOMEeH OT CTy/AeHTa MPUMEHEHHS Kak
HAYYHO-TEOPETHUECKUX 3HAHUH, TaK U IPAKTUYECKUX HABBIKOB.
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8. YuebHo-MeToaMUYecKoe M HHPOPMALMOHHOE 0O0eceYeHUe TUCIHILIMHBI

8.1. IlepeyeHb OCHOBHOH W [ONOJHUTEJbHOH y4eOHOU JHMTEpPaTypbl, HEOOXOAMMOM ISt
OCBOEHHUS TUCUUILINHBI

@) OCHO6HAA yueOHasn Tumepamypa:

1. Hanxo ILE. Beiciias MareMaTuka B ypaXHEHHUSX M 3a/a4ax B 2 4.:y4e0. mocobue 11 By30B
/1LE. laako, A.I'. ITomos, T.5. KoxxeBuukoBa.— M.: OO0 «M3patensckuii qom «OHUKC 21 Bek»; 000
«M3marensctBo «Mup u Ob6pazoanue». —2005. —4.1.-303c¢

2. byrpos f.C. Beicimias matematuka. Y4eOHUK B 3 T. 1 T. DieMeHTHI JTUHEHHON anreOphl U aHa-
nutryeckoi reomerpun / Mocksa, poda. 2004. — 284 c.

3. umaues B.C. Kypc Boicmieir Matematuku / Mocksa,IIpocnekt. 2005. — 600 c.

4. Beicmiasi MaTeMaTHKa: JIMHEHHAs ainreOpa v aHAIMTHYECKas TEOMETPHSI . KOHCIIEKT JICKIUH / . -
Kemeporo : KemI'VKH, 2011. - 71 c. ; [DneKTpOHHBIN pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=227693

0) Oononnumenvnasn yyebnas 1umepamypa:

5. IIunaues B.C. Briciras maremaruka / Mocksa. Briciiag mkoia. 2000, 2003. — 479 c.

6. Ilmuc AWM. MareMaTH4ecKuii IPakTHKyM ISl HH)KEHEPOB M SKOHOMHCTOB / MockBa, ®OHHAHCH M CTa-
THCTHKa 2-¢ u3]., mepepad. u mom. 2003. — 655 C.

7. Tycak, A.A. Beicmas marematuka: yueOnuk /A.A. I'ycak. —-Munck: TerpaCucrtemc, 2009. —
Tom 2. —446 C. —978-985-470-939-0. —[DnexkTpoHHBIH pecypc]Pexum J0CTyna:
http://www.iprbookshop.ru/28060.html

8. bexnemumies JI.B. Kypc aHanuTHueckodl reoMeTpHd W JIMHEWHOM anreGpsl /| MockBa. DU3MATIHT.
2001. — 374 c.
8) nepeuens yueOHO-MemoouuecKo20 obecneuenus:

9. Camuukos, I[1.H. Y4yeOHO-MeTOAMUECKOE TTOCOOWE TIO0 BBIOJIHCHUIO KOHTPOJIBHON PabOTHI 1O
mucnuiuinbe «JIuneitnas anredpa». AUCH. 2015. 85 c. http://edu.aucu.ru

8.2. Ilepeyenbp HH(POPMALMOHHBIX TEXHOJIOTHH, HCIOJIB3YEMbIX IIPH OCYLIECTBJICHUH 00pa30-
BaTeJILHOIO0 Mpolecca Mo JMCHUIIHHE, BKJII0Yasi epeYeHb IPOrpaMMHOro odecreyeHus

Mathcad Education - University Edition;
MATLAB Academic;

Microsoft Imagine Premium Renewed Subscription;
Office Pro+ Dev SL A Each Academic;
ApacheOpenOffice;

7-Zip;

Adobe Acrobat Reader DC;

Internet Explorer;

Google Chrome;

Mozilla Firefox;

VLC media player;

Dr.Web Desktop Security Suite.
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https://biblioclub.ru/index.php?page=book&id=227693
http://www.iprbookshop.ru/28060.html
http://edu.aucu.ru/
http://docnew.asuace.ru/images/Contract/18.11.2015_Matlab.pdf

8.3. Ilepeyens pecypcoB MH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTn «HTepHeT», He-

00XO0AMMBIX /151 0CBOCHHUS AMCHHUILIHHDBI

3HeKTp0HHaﬂ I/IH(l)OpMaIII/IOHHO-Oﬁpa30BaTeJIbHaﬂ cpeaa YHnBepcheTa, BRJIOYaOIIasa B cebs:

1.

2.

Oopasosarenbusbiii mopran (http://edu.aucu.ru);

Cucremsl HHTEPHET-TCCTUPOBAHUSA:

Enunblil mopran uHTepHET-TecTUpOBaHus B chepe oOpazoBanus. MHbopManimoHHO-aHAIUTHYECKOE
COIMPOBOXJACHUE TECTHUPOBAHMS CTYJIECHTOB IO TUCIUIUIMHAM TPOGECCHOHAIBHOrO0 00pa3oBaHUs B

pamkax npoekTa «MHTepHeT-TpeHaxepsl B cepe oopaszoBanus» (http://i-exam.ru);

3HeKTp0HHO-6H6JH/IOTe'{HLIe CHUCTEMBI:

3. «DneKkTpoHHO-OMOIHoTeUHas cucTeMa «Y HUBepCUTeTCKas oubnmoreka ornaitay (https://biblioclub.com/);

4.  DnexTpoHHO-OnOIHOTEeYHas cuctema «IPRbooksy (http://www.iprbookshop.ru/)
JJIeKTPOHHBbIE 0a3bl JAHHBIX:
5.  Hayunas snekrponnas 6ubmmotexa (http://www.elibrary.ru/)
9. Onucanue MaTepuaJbLHO-TeXHHYeCKOI 0a3bl, HeOOXOAMMOM /Il OCyllecTBJIeHUs 00pa-
30BaTeJILHOIO Npouecca Mo JAUCHHILIHHE
Ne HaumeHoBaHue cieniuaibHbIX NIOMeLeHUI U OcHaleHHOCTh cenuATbHbIX IOMeIeHUH 1
m\n MOMeIlleHUil 1151 CAMOCTOATEIbHOI PadoThI TOMeINIeHHUI 1151 CAMOCTOSATEIbHO PadoThl
1. | AyauTtopuu s JIEKIMOHHBIX 3aHATHI: AKTOBBI 321, yueOHbIN Kopnyc Ne8
KommuiekT yueOHo Mebenu
414056, r. Actpaxans, yin. Tarumiesa, 18a, nmurep }iq N
. . [lepeHOCHOW MYJIBTUMUIUIHBIA KOMIUIEKT
A, y4eOHBII KOpIYC, ayIUTOPHS: AKTOBBIN 3aI
Joctyn k cetu lHTepHer
Ne401, yueOHbIii kKopmmyc Ne9
414056, r. Actpaxans, yi. Tatumesa, 18a, nurep Y pry
B, yueOnsIii kopiyc, ayauropun Ne401, 405 Kowmmekr yyeOnoi Mebenn
IlepeHOCHOM MYIBTUMUUNHBIN KOMILJIEKT
Hocryn k cetu MaTepHeT
Ne405, yueOHbIii kopmyc Ne9
KommnekT yue6HOM Mebenn
IlepeHOCHOM MYIBTUMUIUNHBIN KOMIIJIEKT
Hocryn k cetu MaTepHeT
3. | Ayauropun i1t 1a00paTOPHBIX 3aHATHIA: Ne207, rnaBHblil y4eOHBIH Kopmyc

414056, r. Actpaxans, yi. Tatumiesa, 18, murep
A, rnaBHbIN yueOHbIH kopiyc, ayauropuu Ne 207,
209, 211

KommnekT yue6HO#I Mebenn
Komnerorepsl -16 mir.
IIpoEKIMOHHBIN TEIEBU30D
Hoctyn k cetn HTepHET

Ne209, riiaBHbIi yueOHBIH KOpPIYC

KommuiexT yueOHoM Mebenn

Komnerorepsl -15 mir.

CranroHapHbI MyJTbTUMUIUNHBIN KOMIUIEKT
Hoctyn k cetu MHTepHer

Ne211, rmaBHbIN yueOHBIH KOpIYC

KommiexT yueOHoM mebenu
Komnerorepsl -16 mir.
IIpOEKLIMOHHBIN TEIEBU30D
Hoctyn k cetn HTepHET

Aynutopuu JUis MPaKTUYECKUX 3aHATUM:

Nel101, yuyeOnbiii kopmyc Ne9
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414056, r. Actpaxans, yi. Tatumiesa, 18a, nurep
b, yaeOnsb1it kopmyc, aynuropus NelOl

414056, r. Actpaxans, yi. Tarumiesa, 180, murep
E, yuebnsiii kopmyc, ayautopun Ne201, 203, 209

KomrmiekT yuebnon mebenun

Ne201, yueonsblii kopmyc Nel(
KommiekT yue6HOH Mebenn

Ne203, yueOnb1ii kopmyc Nel0
Kowmrmiekt yueOHoi mebenu

Ne209, yueOnb1ii kopmyc Nel0
KowmrmuiekT yuebHol Mmebenun

AyauTopuu IJisi TPYIIOBBIX U WHIUBUIYAIbHBIX
KOHCYJIbTAIIUI:

414056, r. Actpaxanb, yi. Tatuuiesa, 18, nutep
A, r1aBHBINA yueOHbIH Kopiyc, ayauropuu. Ne3, 4,
402, 412

414056, r. Actpaxans, yi. Tatumesa, 18a, nurep
b, yueOnsIii kopnyc, ayauropust Nel01

414056, r. Actpaxans, yi. Tatumiesa, 180, nurep
E, yaeOnsiii kopmyc, aynutopuu Ne201, 203, 209

Ne3, rinaBHbIH yueOHbIN KOpILyC

Kowmrmiekt yueOHoi Mebenu

Ne4, rnaBHbIH yueOHbIN KOpILyC

Kowmrmiekt yueOHoi mebenu

Ne402, rmaBHbIi yueOHBIH KOpIYC
KommekT yue6HOI Mebenn

Ne412, rmaBHbIN yueOHBIH KOpIYC
KommuiekT yueOHoit Mmebenu

Nel101, yueOHnb1ii kopmyc Ne9

KommuiekT yueOHoi Mebenu

Ne201, yueOnb1ii kopmyc Nel0

KommiexT yueOHo Mmebenu

Ne203, yueOnb1ii kopmyc Nel(

KommiexkT yueOHo Mmebenu

Ne209, yueOnb1ii kopmyc Nel(

KommiexT yueOHoi1 meGenu

Aynuropun  JUIsL  TEKYLUIETO  KOHTPOJISL WU
[IPOMEKYTOUHOH aTTECTALUU:

414056, r. Actpaxans, yn. Tatumesa, 18, nurep
A, TnaBHBIN yueOHBIN KOpyc, ayautopun Ne3, 4,
402, 412

414056, r. Actpaxans, yn. Tatumesa, 18a, nurep
b, yuebnsIit kopryc, ayautopust Nel01

414056, r. Actpaxans, yi. Tatumiesa, 180, nurep
E, yueOnslii kopnyc, aynutopun Ne201, 203, 207

Ne3, rinaBHbI yueOHbIN KOpILyC

KommiekT yue6HOM Mebenn

Ne4, rnaBHbIH y4eOHBIN KOpITyC

KommiekT yueOHoM mebenn

Ne402, rimaBHbIi yueOHBIH KOpPIYC

KommiexT yueOHo# mebenu

Ne412, rmaBHbIN yueOHBII KOpPIYC

KommiekT yueOHoM mebenn

Nel101, yuyeOnbiii kopmyc Ne9

KommiekT yueOHoM mebenn

Ne201, yuyeOnbiii kopmyc NelQ

KommiexT yueOHoM mebenu

Ne203, yueOnb1ii kopmyc NelQ

KommiexT yueOHo mebGenu

Ne207, yueOnb1ii kopmyc NelQ

KommiexT yueOHo mebGenu
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6. | Aymutopuw IjIs CaMOCTOATEILHON PabOTHI:

414056, r. Actpaxanb, yi. Tatumesa, 18, nutep
A, rnaBHBINA yueOHbIH Kopityc, ayauropuun Ne 207,
209, 211, 312

Ne207, riiaBHbIi y4eOHBIH KOpIyC

KommekT yue6HOI Mebenn
Komneroreps -16 mit.
IIpoeKLIMOHHBIN TEIEBU30D
Hoctyn k cetn UHTepHer

Ne209, rinaBHbIi yueOHBIH KOpIYC

KomrmiekT yuebnon mebenun

Komnetorepsl -15 mir.

CranuoHapHbIi MyJIbTUMHINNHBIA KOMIUIEKT
Hoctyn k cetn MHTepHer

Ne211, riiaBHbIi y4eOHBIH KOpPIyC

KommekT yue6HOH MebOenn
Komnerotepsr -16 mit.
IIpOeKLIMOHHBIN TEIEBU30D
Joctyn k cetu MlHTepHer

Ne312, rinaBHbIi y4eOHBIH Kopmyc

KommiexT yueOHOM Mebenu
Komnerorepsl -15 mir.
Hoctyn kx cetu lHTepHer

7. | Ayauropus sl XpaHEHHS U TPOPHUIAKTHYECKOTO
o0ciyXUBaHUSI y4eOHOTro 000pyI0BaHUS:

414056, r. ActpaxaHb,
yi. Tarumesa, 18, nutep A, rinaBHbIN yueOHbIN
Kopiyc, ayauropust Neg

Ne8, rinaBHbIi yueOHbIN KOpILyC

KomruiekT Mebenu, MyJIbTUMETP, MasIbHas
CTaHITHS, PACXOIHBIC MaTEPHAIIBI JIJIS
npoUIAKTHYECKOT0 00CTyKUBaHUS y4eOHOTO
000pyI0BaHUsI, BEIYUCITHTEIbHAS U H
Opr.TEXHUKA HA XPaHCHHUU

10. OcoGenHocTu opranu3anuu o0ydeHusi nmo aucuuiuvinHe «JIuneiinas aaredpa» s
HHBAJIWIOB U JIMI ¢ OTPAHUYEeHHBIMH BO3MOKHOCTSIMH 3/10POBbS

I[J'IH 06yqa}om1/1xcs[ U3 4Yrciia UHBAJIMJOB U JIMI C OrpaHUYCHHBIMH BO3MOXXHOCTAMMU 3J0POBBIA Ha
OCHOBAaHHMH ITMCBMCHHOI'O 3asABJICHUA AHUCLHIIIINHA «JInHeliHan anreﬁpa» pCaIN3yeCTCA C YUE€TOM ocobeH-
HOCTEi HCI/IXO(i)I/I?)I/I‘-IeCKOFO Pa3sBUTHA, UHAUBUAYAJIbHBIX BO3MOXKHOCTEH U COCTOSIHHS 310pPOBbA.
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JIMCT BHeCeHH s 10MOJIHECHU U U3MEHEeHU
B padouyo nporpamMmMy y4eOHOM T CIUTIINHbI

«JIuneinas anredpay
(HauMEHOBaHUE AWCIHUILIIHBI)

Ha 20 - 20__ y4eOHblii rojg

PaGowas mporpamma rnepecMoTpeHa Ha 3acefaHuu Kadeapbl
«CHcTeMBl aBTOMAaTU3UPOBAHHOTO IPOSKTUPOBAHHS 1 MOJICITUPOBAHUS,

npoToKoa Ne oT 20 r.

3aB. xadenpoii

/
Y4€Hasl CTENIEHb, YYEHOE 3BaHHE 10 IITUCh N.0. ®amunus
B pa6oqy10 nporpamMmy BHOCATCS CIICAYHOIINUEC U3MCHCHUS:
1.
2.
3.
4.
5.
CocTaBUTENH U3MEHEHHH U JOMOTHEHHI:
/
y4eHasl CTEIEeHb, Y4EHOE 3BaHHE TIOJITUCH N.0. Gamunus
/
yueHasl CTeTeHb, yueHOe 3BaHHe TOAIHUCH N.0. ®amunus
Hpez[cenaTenL M€TOI[I/I‘ICCKOI71 KOMUCCHu
/
ydeHas CTeeHb, YUeHOe 3BaHHe TIOJIITUCH N.0. ®amunus

« » 20 T
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AHHOTaN U
K paboueii nporpamme aucnumanst «Tuneiinas anzebpa»
10 HanpaBneHuro 38.03.01 «Ixonomura»
HPOGHITE MOATOTOBKY «IKOHOMUKA npednpusmuil u opeanusayuiiy,
«byxeanmepckuii yuem, ananus u ayoumy

Obuian mpyooemrocms ducyuniunst cocmaensem 4 sauemmnpie eOUHUYbL
Dopma npomesicymounoii ammecmauuu: sx3amen

Menwro yuebHo mucnumnunsr «/Tuneiinas anzebpay ABsIETCS HOPMUPOBAHAE 3HAHMI O
3aKOHOMEDHOCTSX, aHAIUTHYESCKMX METOHax cbopa, cucTemMaTH3alHH, obpabotkn u
MHTCPIPETAMY  PE3yNbTAaTOB  HaOMONEHUM, mIpeIocTaBIeHHe amnapara  IIOCTPOEHHS
9KOHOMUYECKHUX MOJENIEH U UX pealH3alliH.

3agauamMu HCIUILTHEEL SIBISTHOTCS:

~  BOODPYXXCHHC CTy[EHTa MaTeMaTHYECKUMHY 3HAHMSIMH, HEOOXOIUMBIME [T H3yJICHHUS
psina obIIe Ay IHEIX IUCHMIIIHE U THCIHIITHE PO ECCHOHAIBHOTO ITUKIIA;

— co3maHue (GyHOAMEHTa MaTeMaTHYeCKOTo o0pa3oBaHus, HEOOXOMUMOTO i
HOJTy4EHHUsI IIPO(YECCHOHATEHEIX KOMIISTEHIH Gaxaraspa;

— BOCIHMTaHMC MAaTeMaTHYeCKOX KyJIbTypHl M NOHHMAHHE pONH MATEMATHKH B
PasIUIHEIX cepax MpodecCHOHaTEHOM e TebHOCTH,

~  CTMMYJIHPOBAHHME CTY[ICHTOB K CAMOCTOSITENIEHOMY aHAIU3Y ¥ HOMCKY ONTHMATHHOTO
PCIICHHS IPUKTANHBIX 3389 HCCIETOBAHNS CONMATBHO-3KOHOMIYECKUX SIBIICHIH 1 IIPOLIECCOB.

Yaebnas mucnumamna B1.B.08 «/Tuneiinas anzebpay» Bxomut B Baox 1, 6azoean
uacmo. s OCBOGHHS IMCIMILUIMHBI HEOGXOIUMEI 3HAaHHS, IIONyYEHHBIE IPH U3YYECHHH
CICNYIOMHUX MHCLMILTIH: MATEMATHIECKHIT aHAM3, HH(pOPMATHKA.

Kpa’moe CoaepKaHue JUCUHUIIIHHEBL;

Paspen 1. Marpunsr u ompenenurenm, Onepanuu Hanm marpuIamm. OneMeHTapHEIE
npeobpazosanus Matpun. Onpenenutend. OCHOBHEIE CBOHCTRA onpenenurenel. Panr MaTpumer.
JIuneltHas He3aBUCHMOCTS.

Pazpen 2. CucteMsl nuHEHHEIX anrebpanyeckux ypasHeHud. MeToms! peIleHns CucTeM
THHEHHBIX anreGpandeckux ypaBHeHuH. CHCTeME JIMHEHHBIX OMHOPOIHEIX ypaBHEHHIH. Moens
JleoHTHEBA MHOIOOTpACIEBOM BKOHOMMKH. BanancoBrle cooTHOmEHHS. ITponykTyBHEIE MOmETH
JleoHTHERA.

Pasmen 3. Bexropmas amrebpa. OCHOBHEIE NOHSTHSA. JIMHEHHAS 3aBHCHMOCTE W
HE3aBHCHUMOCTb BEKTOPOB. Basuc. ITpoexuus BexTopa Ha och. Pasioxenue BEKTOpa II0 OpTaM
KOOPAMHATHBIX oceid. IIpon3BeneHust BEKTOPOB | UX CBOHCTEA,

Paspen 4. JTuneiinsie oneparopsl. Basuc BEKTOPHOT'O IIpocTpaHcTea. Ilepexos k HOBOMY
Gasucy. JluHeMHble OmepaTopbl W NEHCTBHSL C HuMH. Marpuna miseifHoro omeparopa.
CoGcTBeHHEIE BEKTOPBI H COGCTBEHHbBIC 3HAYCHHS JMHEHHOro omepatopa. JIuHelHas Momens
obmera. Ksanparuassie hopMer.

Pazgen 5. Amamutmueckas TEOMETpHS Ha IUIOCKOCTH. CHCTEMBI KOOpAMHAT Ha
miockoctd. IIpeobpazosanus cucremsr KOOpnuHAT. JIMHHM Ha ITOCKOCTH. YpaBHEHHs IIPSMOH
Ha IUIOCKOCTH. JIMHUM BTOPOTo mopsixa.

Paspen 6. Anamutuueckas TCOMETPUA B IIPOCTPAHCTBE. Y PABHEHUS IIOCKOCTH H IPSMOM
B TPEXMEpHOM npocTparcTse. OcHOBHEIE 3aaqn. [ToBepxHOCTH BTOPOTI0 IOpSAAKa.

| / mommics 7 0.0

-

3aBenyromuii kadenpoii
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PEIIEH3UA
Ha pabo4yI0 nporpamMmy, oeH0YHbIE I METOIHYECKHEe MATEDHANBI [0 JHCIMIIHHE
B1.5.08 JTuneiinas anzebpa

(Haumersosane Qucyuntunss ¢ yrazawuesm Groxa)

OOII BO mo nanpasnennio moaroroskn 38,03, 01 «QKOHOMHKA»,

NIpPOopHIE NOATOTOBKH «byxeanmepcruii yuem, ananus u ayoumy
II0 mporpamme Garkaraspuama

3amapaesoii JI.B. (namee mo TCKCTY pCLEH3EHT), NpPOBEJEHA peleH3Hs paboueit
[IPOrPaMMEI, OIEHOYHBIX H METOIMYECKIK MaTepHANOB 0 NUCUUIUIAEE «/TuHeiinas anzeGpay
OOIl BO mno wmampasnesmmo noAroToBKH 38.03.01 «3Ixonomuray OpOGHIb IOATOTOBKH
«byxeanmepcruii yuem, ananusz u qyoumy, mo Iporpamme baxanaspuarna, paspaboTanHol B
FAOY AO BO "Acrpaxanciuii TOCYIAPCTBEHHDIH aPXUTEKTYPHO-CTPOHATETHHbIH YHHBEpcUTeT",
Ha Kabenpe «Cucmensr A6MOMAMUSUPOCAHHO20 npoeKmuposanus u Modenruposanusny
(pazpaboTumk — doyenm, K.m.n., Caduuros Iasen Huxonaeguu).

Paccmorper  mpencrasnenmse ma PCLCHSHIO MATEDHaNIbl, DPENEH3CHT IpPHINEN K
CIIEIYIOILIAM BEIBOJIAM:

[penessnennas paGouas [porpamMma y4eOHOH Iucuummmusl «Juneiinas anzebpay
(mamee mo Texcry IIporpamma) COOTBETCTBYET TpeboBanmsamM DI'OC BO mo HATPaRICHHIO
noxroroexu 38.03.01 «Ixonomuray, YIBEPKICHHOTO NpHKasoM Muructepersa obpazoBanus u
Hayku Poccuiickoit demepanmn or 12.11.2015 Ne1327 wu 3aPErHCTPHPOBARHOTO B MiHiocTe
Poceun 30.11.2015 Ne39906.

Ipencrasnennas » IIporpamme  axTyamsmocts yuebHolt JuenummMHE B paMKax
peamsanun OOIT BO He mommexut commermo — AMCIHIIIAHA OTHOCHTCS K 6430600 4acTw
y4ebroro nukaa Buox 1 «JIuCuumIHED,

[Ipencrasnennere B IIporpamme mnemu y4eOHOH  muCIHmIHHED COOTBETCTBYIOT
TpeboBarmaM BI'OC BO HalpaBIeHAS TOATOTOBKH 38.03.0] «IKkoromuKa», Tpodus
TIONTOTOBKY  «Byxzanmepckuii yyem, ananuz u ayoum.

B cootsererBuy ¢ Iporpammoii 3a mucmummmHol «Tuneiinaa anzedpay 3aKpereHs] 2
Komnemenyuu, KOTOPEIe PeaNu3yIOTCs B 06 BIBICHHEX TpeOOBaHHSX.

Pesynrrater obyuenns, npencrarneHnse B Ilporpamme B KaTerOpUsX 3HATh, YMETS,
BIAJICT  COOTBETCIBYIOT CHenu(EKe W COACPXaHHIO MNHCHWUIUIMHEEL H JNEMOHCTPHPYIOT
BO3MOXXHOCTS IIONYYEHH S 3aSBICHHEIX Pe3yIBTATOB.

Hudopmanus o ssamvocssam M3Y9ACMBIX JMCLUIUTEH M BOIPOCAM HCKITIOYEHHS]
AyONHpOBaHHI B comeprxanmm AUCIHILIAE  COOTBETCTBYET MeHCTBHTENbHOCTH. Vyebuas
JBUCHMINHHA «/Tuneiinas anzebpa» B3aAMOCBI3aHA C Apyravu pucuamnuaamMa OOII BO mo
HAIpaBIEHUIO ITOATOTOBKH 38.03.01 «IKoHOMUKAY, IPOdHIL MOATOTOBKH «byxzanmepcruii
YHent, aHanu3 u ayoum» 1 BO3aMOKHOCTE IyGIMpOBaRHs B conepskanum OTCYTCTBYET.

IIpencrasnennas Ilporpamma  mpexmomaraer HCIIONB30BAHAE  COBPEMEHHBIX
00pa30BaTENBHEX TeXHOTOrMH TIPH peAlH3aAN PasIHIHBIX BUMOR yaeSHoi paboter. @opmer
06pasoBaTeNbHEIX TEXHOTOT M COOTBETCTBYIOT CIIENU(BUKE AHCIMIIITHHEL

Ilpencrarnennsie w ommcanmse B Ilporpamme dopmer TCKYIUEeH OUEHKH 3HAHMIH
COOTBETCTBYIOT CeNH(HKE THCIUIITHHEL i TPEOOBAHHUAM K BEITYCKHHKAM.

Dopma HIPOMEKYTOYHOH  aTTeCTAllMK  3HAHWi baranaspa, IIpenyCMOTpeHHas
Iporpammoit, ocymectsngercs g dopme sxzamena. DopMEI oreHKH 3HaHHH, IIPE/ICTARIEHHEIE B
PaGouelt mporpamwe, COOTBETCTBYIOT CHCLM(PHKE IHCHMIUIMHEI TpeboBanusaM K
BEITYCKHHKAM.

Y4ebH0-MeTomHYECKOE obecriedenne  mECHHMMAHED IPEICTAaBICHO  OCHOBHOI,
ACTIOTHUTENBHOA THTEpaTypoif, HHTEPHET-PECYpCaMu | COOTBETCTBYeET TpeGopanusm DIOC
BO wmanpasnenns noaroroskn (IKOHOMUKAY, TPODHIE TOArOTORKY «byxeanmepckuii yuem,
AHARU3 U ayOum),
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Marepuansgo-rexmmaeckoe ofecreyenne COOTBETCTBYeT Ttpebopanusm OI'OC BO
HANPaBIICHUA IIOATOTOBKH «IKOHOMUKAY IPOQUIE MOATOTOBKH «byxzanmepcruii yuem,
AHATU3 U apoumy W ClenEDHKE AHCHUILIHEELL «Tuneiinaa anzebpa» wu obecnedupact
HCHONB30BaHHE COBPEMEHHEIX 00pa3oBaTeNbHEX, B ToM umcne HHTEPAKTHBHEIX METOMOB

3AABIICHHBIX B 00pa3oBaTenLHOM IPOTPaMMe 10 JaHHOMY HallpaBIICHHIO.

Onenounele w wmerommueckue MaTepraiel 0 MHCUMIUMEE  («/Tuneiinas anzedpay
IPEACTaBNEHEl B BHIAE THIIOBEIX BOIIPOCOB U 3anaHuif K IPOBENEHHIO MHCHMEHHOTO ompoca,
3alIUTE JIabOpaTOPHEIX pador, TCCTHPOBAHHS, KOHTPONBEHON PaBGOTH M SK3aMeHa.,

Hlannsie Matepuansr moseonsror B TIIONHOH Mepe OLEHHTh pe3ymsTaThI obydenns mo
JHCOHITHEE «/Tuneiinas anzedpay B ATACY, a Taxie OUCHHTEL CTENeHb ¢hOPMHPOBAHHOCTH
KOMMYHUKATHBHEIX YMEHHH H HABEIKOB B cepe npodeccronansroro obmenms,

OBIIHE BBIBOIBI

Ha ocnoBanwmn mposenenmoi PENEH3MH MOJKHO CHENaTh SaKIFOYCHHE, YTO XapakTep,
CTPYKTypa u comepxkanue paboueit [IPOTPaMMBL, OLCHOYHEIE H METOMMYECKIE MaTeprasl
macuuruael  51.5.08  «/luneiinas anzeopay OOII BO mo HaIpaBICHHUIO MOLLOTOBKH
«IKOHOMUKAY [0 nmporpamme  Gaxanaspuama, paspaboTanHble ooyenmom, K.HLH.,
Caduuroevim  [lagnom Huxonaeeuuen COOTBEICTBYIOT  Tpeopamusy  OLOC BO,
COBPEMEHHEIM  TpebOBAHMIM OTPaClH, DPBIHKA TPyHa, NpodecCHOHATEHEX CTaHAapTOB
HalIpaBIIEHUS IONTrOTOBKH 38.03.01 «IKOHOMUKAY 110 HPODHIIO IOATOTORKH «byxeanmepcruii
yuem, aHanus u qyoumy u Moryt 6rrs PEKOMCH/IOBAHEI K HCIIONB30BAHHIO,

Penensent:

3amectuTens MHPEKTOPaA ONIEPALHOHHOrO
oduca «TeppuTopHATEHELT oduc
Actpaxasckuity FOxmoro Gunmuana [TAO
POCBAHK

! JLB. 3amapaesa /
H. 0.,

Honmucs 3amapaesoii J1.B. 3aBEPSIO

i

Ry
,-:'/'(/ o5t
S lelA /S

4
P
/
Lelt

(monnuce)
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MuuucTepcTBO 00pa3soBaHH U HAYKH AcTpaxaHcKoi# obaacTH
TocynapcTBeHHOE aBTOHOMHOC ofpazoBaTeJbHOE YUpeXKAeHHUE
AcTpaxaHcKoOM# 06sacTH BHICIIETrO obpa3zoBaHuA
«AcTpaxaHCKHI ro,cynachBemu,n“l.apaneKTypﬂo-chouTenbmﬂi’l
YyHHBEpCHTET»

(FAOY AO BO «ATACY»)

OILIEHOYHBIE 1 METOJUYECKHUE MATEPHAJIBI

HaumveHoBaHue JHCHHIIIMHBI JImmelnas ajr 86'[)3
(YKa3bl8aemCs HAUMEHOBAHUE 8 COOMBEMCMEUN C YueBHbIM NNaHOM)

ITo HampaB/IeHHI0 MOATOTOBKH 38.03.01 «DKOHOMUKAY

(VKa3LIBAEMCA HAUMEHOBAHNUE HANPABTIEHUS. ROO2OMOBKY 6 COOMEEMCMEN C oroc)

Ilo npohuJIo MOATOTOBKH ___«DKOHOMHUKA IPeNIpHITHI U OPraHA3AIIIY,

((BVXFaJITSDCKHﬁ VYET, aHAJIKW3 | ayJIUT»
(YKa3b16aemes, HaUMeHoBaHUe NPOguisL 6 COOMEemcmsulL ¢ 0oI1)

3

Ka(beupa CrcTeMbl aBTOMATH3APOBAHHOI0 IIPOSKTUPOBAHMA K MOJCITUPOBAHUSA

Kpamudukarws (CTEeIeHb) BBITYCKHUKA fakajaaBp

AcTtpaxans.- 2017
1



PazpaboT4uk:

JOIEHT, K.T.H. / I1.H. Cag4ukoB
[ =

(3aHuMaeMas JOJNKHOCTb, (moanucs) (uHunmaNsl, GaMunus)
ydeHas CTeneHb, y4eHOE 3BAHHUE)

OmeHOYHbIE § METOMYESCKHE MaTepralIsl paspaboTansl A yaebnoro miana 2017 r.

OLeHOYHBIE U METOAUYECKHE MaTepUalbl paCCMOTPCHEI H OJIOGPCHLI Ha 3aCeIaHuu Ka(benpm «CucTeMsl
ABTOMATHU3WPOBAHHOTO IIPOCKTHPOBAHMSA 1 MOJICIIAPOBAHUA)

e LG
IIpoTokon NgiﬂOT A~ 2 2017r.

3aBenyromuit xabenpoit / / N.IO. IlerpoBa

CoracoBaHo:
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1. OneHo4HbIe M MeTOAUYECKHE MATEPHAIBI /Il IPOBeeHUS MPOMEKYTOYHOI aTTeCTAllMU U TeKYIero KOHTPOJIsl 00y4aroluxcs mno

AUCHHUIIJINHE

OLIGHO‘-IHBIC U MCTOOAMYCCKUC MaATCpHaJibl ABJISAKOTCA HEOTHEMJIEMOM YacCThIO pa60qep”1 nporpamMmbl JUCHHUIUIMHBI W HOPCACTABJICHBI B BUIC
OTACJIIBHOI'O JOKYMCHTA.

1.1. IlepevyeHb KOMIETEHIMIA C YKa3aHHEM 3TaNoOB UX (OpMUPOBaHUSA B NpoLecce 0OCBOCHHUS 00pa30BaTeIbHOI NPOrpaMMbl

Hupexc n Homep u HanMeHOBaHUE Pe3yJIbTATOB 00pa30BaHUA MO Homep pa3nesia fucuuniuHbl @DopMbI KOHTPOJIS €
¢popmyauposka JMCHUIIMHE (B cooTBeTCTBHHU C II. 5.1) KOHKpeTu3auuei 3a1aHus
KoMmneTeHuuu N (B COOTBETCTBHMH C pPa3jiejioM 2) 1 2 3 4 5 6

1 2 3 4 5 6 7 8 9
3HaTh:
OCHOBHBIC MAaTEMATUICCKUE TEPMHUHBI U TIOHSTHS,
OIK — 2: npeoOpa3oBbIBATh X B COOTBETCTBUU C pelIaeMOl 3afadeii X X X X X X TectupoBanue
CIIOCOGHOCTEIO (anaymu3upoBath, 00001IATS, CHCTEMATH3MPOBATH, MMEIONIHECs DK3aMeH
OCYIIeCTRIATS  CGOp, JTAaHHBIE, ¥ OLICHUBATh MOJIYYECHHBIN PE3yIbTaT)
aHamu3 W 00paboTKy YmeTb:
JAHHBIX a TectupoBanue
, JIEKBaTHO BOCIIPHHUMATH MaTEeMaTHIECKYI0 HH(POPMAIIHIO B X X X X X X Onpoc (rmHchMeHHb)
HEOOXOMMBIX A | pa3IMYHbIX UCTOYHUKAX P DK3aMeH
pernreHus
po(eCCHOHATBHBIX Brasiets:
3aau. 3JIEMEHTaMU TIPUIUHHO-CIIEACTBEHHOTO aHAIN3a; HABBIKAMHU
HCCIICIOBaHMS HECIOXKHBIX MAaTEMATUIECKUX CBSI3CH U Kontponshas pabota
3aBUCUMOCTEN; IpUEMaMU ONPEJEICHHS] MATEMATHYECKHUX X X X X X X 3amura 1abopaTopHBIX padoT
XapaKTePUCTUK U3Y4aeMOro 00beKTa, BRIOOpa aJIeKBATHBIX DK3aMeH
MOJIEJICH JIsl CPABHEHHS, CONIOCTABJICHHS U OLICHKU 00BEKTOB
K - 4. 3HaThb:
CITOCOOHOCTHIO Ha CIIOCOOBI M CPEJICTBA OMMMCAHHUS SKOHOMHUYECKHX TIPOIIECCOB U T
o N €CTHPOBAHHE
OCHOBE OIMMCAaHU SBIICHUI Ha OCHOBE METOJIOB JIMHEIHOHN anreOpsl U X X X X X X DK3AMEH
SKOHOMHYECKHX AHAIUTUYECKOH TeOMETPHH
MIPOIECCOB U SABIICHUHA | YMeTh:
CTPOHUTH CTAHIAPTHBIC | IPUMEHSTh JUHEUHBIE MOJIEIM MHOTOOTPACJIEBOI IKOHOMUKHI TectupoBanue
TEOPETUICCKUE U Y MPOAYKTUBHbIE MOJienn JICOHThEBA MPU PEIIEHUN X X X X X X Ompoc (THCEMEHHEIH ),
9KOHOMETPHUYECKHE MPUKIAIHBIX 3a7a4 DK3aMeH
MOACIN, AaHAJIM3UPOBATH BﬂalleTb:
U COZIepKaTeIhHO N
HHTEPIPETHPOBATD METOJIaMH TTOUCKa PEIeHUH 3a1a4 anreOpsl 1 TEOMETPHUHU B Kontponphas pabora
Ty YeHHBIE MPAIOKEHUHU K HCCIIE/IOBAHMIO SKOHOMHECKHX TIPOLIECCOB H X X X X X X 3amuTa 1a60paTOPHBIX paboT
PE3yITBTATEL SIBJICHUH DK3aMeH




1.2. Onucanue nmokasareseil 1 KpUTepHeB OLECHMBAHUS KOMIICTCHIMI HA PAa3JIMYHBIX 3Tanax uxX (GopMHPOBAHMSA, ONHCAHHME HIKAJ

OICHUBaAHUA

1.2.1. IlepeyeHb OLIEHOYHBIX CPeACTB TeKyllel GopMbl KOHTPOJIsA

HaunmeHnoBanue o1ieHOYHOI'O
CpeJIcTBa

Kpartkas xapakTepHCTHKa OIICHOYHOTO CPEJICTBA

IIpencrasnenue OLEHOYHOTO
cpencTra B GoHJIE

1

2

3

KonrtponbHas padora

CpeIlCTBO IMPOBCPKU yMCHI/Iﬁ MPUMCHSATDH MOJTYUCHHBIC 3HAHUSA AJ1d PCIICHUA 3aaa4
OIIPCACIICHHOr'O THIIA IO TEME WUJIN pa3acity

KomriiekT KOHTpOJIbHBIX
3aJlaHUM 110 BapuaHTaM

3amuTa mabopaTopHO pabOTHI

CpelcTBO, MO3BOJISIONIEE OLICHUTh YMEHHE U BllaIcHUEe 00y4arolerocs u3jiaratb CyTh
MOCTaBJICHHON 3aaa4u, CaMOCTOATCIILHO NPUMEHATH CTAaHAAPTHLIC METOABI PCHICHU A
MOCTaBIICHHOH 3a/1a4M C NCTIOJIB30BAaHIEM UMEIOIIEHCS JTabopaTOpHOI 0a3bl, MPOBOJANUTH
aHaJIU3 MOJIyUYEHHOTO Pe3ysibTaTta padoThl. PekoMeHayeTCs Ui OLICHKH YMEHUN U
BJIaJICHUI CTYJICHTOB

Tewmbl 1a00paTOpHBIX paboT U
TpeOOBaHUS K MX 3aIUTE

Onpoc (MMCEMEHHBIH )

CpelcTBO KOHTPOJISl YCBOEHHSI y4eOHOTO MaTepHaia TeMbI, pa3lesia Wil pa3iesioB
JUCIUIUIMHBI, OPTaHU30BaHHOE KaK y4eOHOe 3aHATHE B BUJIC OIIPOCa CTYACHTOB

Bompocsr mo Temam/pazenam
JMUCHUILIMHBI

Tect

Cucrema cTaHIAPTHU3UPOBAHHBIX 3aJaHHMH, TO3BOJISIONIAs aBTOMATH3UPOBATh
MPOIIETypy U3MEPEHUS YPOBHS 3HAHUN U YMEHHI 00y4aromerocs

®doHa TeCTOBBIX 3aJaHUN




1.2.2. Onucanue noxkasareje u KPUTEPUEB OLICHUBAHUSA KOMIIeTEHLIMi M0 JIMCUUILUIMHE HA PA3JHYHBIX 3Tanax MX (l)OpMHpOBaHHH,
OINMCaHHue IIKAJI OHCHUBAaHUA

Kommerenmuus, [Tokazarenn u KpUTEPHUH OLIEHUBAHMUS PE3YIbTaTOB O0YUICHHS
STAIIE OCBOCHIA [Inarampyembie pe3yabTaThl
KOMIIETEHIIHH 00yyeHus Hmxe moporosoro [Toporosbrii [TponBUHYTEIA yPOBEHD Bricokuii ypoBeHb
YpOBHS (HE y/IOBIL.) YpOBEHB (YIOBI.) (xoporto) (oTmmgHO)
1 2 3 4 5 6
3naet: (OIIK-2) BrinonnseT mouck perieHuit
BrinonnseT nouck
OCHOBHBIE MaTeMaTHYECKHUE TUIOBBIX 33J1a4 U UMEeT o
JeMoHCTpUpYET 3HAaHHE pelIeHU HeCTaHapTHBIX
TEPMHHBI U TTOHATHS, YEeTKOe
HcnbIThIBaCT CIOKHOCTH MaTeMaTHYECKUX MaTeMaTHYeCKHX 3a]a4 1
MpeoOpa3oBBIBATh UX B . CUCTEMaTH3UPOBAHHOE
. MIPY ONPECIICHUN TEPMUHOB ¥ MOHSATHHH, crocobeH
COOTBETCTBHH C PEIIACMOI o 3HaHHE OCHOBHBIX
o OCHOBHBIX TIOHITHH U JIOTTYCKAET CYIIECTBEHHBIE . CaMOCTOSTEILHO
3ajaueii (aHATM3UPOBATD, o anreOpanvecKkux MOHATUH U
3aBUCHMOCTEHH, OIMOKY TIPU aHAJH3eE, o BBIBOJMTEL (JOPMYJIBI
0000111aTh, 3aKOHOMEPHOCTEH, o
M3y4aeMBbIX B 00001ICHIH U . 3aBUCUMOCTEH MEXKITY
CHCTEeMaTH3UPOBATH, OIICHHUBAET TIOTyYeHHBIN
MaTeMaTHKe CUCTEeMaTH3aIlH napameTpamu
WMEIOIIHECs JaHHbIe, H PE3yIBTAT U IAET €ro
N UMCIOIIUXCS TAHHBIX MOJIETTHPYEMBIX
OLICHUBATh TIOJTyYCHHBIN 9KOHOMHYECKYIO OBBCKIOB
pe3ybTar) MHTEPIPETAIHIO
Criocoben
OIIK -2 JleMoHCTpUpyeT JIeMOHCTPUpPYET HAaBBIKH
Hanuuue cymiecTBeHHBIX CaMOCTOSITETILHO
- CITOCOOHOCTHIO ) OTJIEbHBIE U HE WCTIONTE30BaHUS
Vwmeer: (OITK-2) OIrO0K B BBIBOJWTH 3aBUCUMOCTH
OCYILIECTBIIATH C60p CUCTCMATHU3NPOBAHHBIC MATEMATHUYCCKUX
> | aZleKBaTHO BOCHPHHUMATh | MCIIOIH30BAHUU HABBIKH DELICHS AT ODHTMOB MEX]y IapamMeTpamMu u
aHam3 ¥ 00paboTKy p P

JIAHHBIX,
HEOOXOIMMBIX JIJIsI
peuenus
po¢heCCHOHATTLHBIX
3aj1a9

MaTeMaTUYECKYIO
WHQOPMAITUIO B Pa3IMIHBIX

OCHOBHBIX TIOHSATHH
(dhopMyJ1 MATEMAaTHUKH B

MNPpUKIAJHBIX 3a1a4 B
MaTeMaTU4eCKOn

B IpoecCHOHAIEHON

000CHOBaHHO
peanu30BbIBATh armapar

» JeSITENIBHOCTH, JIOMYCKAET o
HMCTOYHUKAX npodeccuoHaIbHON JIMHEHHOH anreOpshl B

MOCTaHOBKE, JIOMyCKaeT €/IMHUYHBIC OIINOKU "

JIeSITENTBHOCTH npodeCcCHOHATEHON
CYIIECTBCHHBIC OIIMOKU
JICSITEIIBHOCTH
Brianeer: (OIIK-2)
3JIEMEHTaMU [IPUYHHHO-
CJICJICTBEHHOTO aHAIIN3a; H JleMOHCTpHUpYeT HaBBIKH
TUYHE CYIIECTBEHHBIX

HaBbIKAMH MCCIICIOBAHUS OIIMGOK B HpOLEcee CaMOCTOSITETILHOTO JemoHCTpHpYeT Criocoben
HECJIOKHBIX CTaHOBHeHEIﬂ pEIIeHUs TUITOBBIX 33134 YCTOHYHBBIE HABBIKH CaMOCTOSITETTFHO U
MaTEeMaTHYECKUX CBS3CH U ﬁpI/I‘H/IHHO- JUHEWHOH anreOphl 1 CaMOCTOSITETTLHOTO PEIICHHS | PaBUIBHO

3aBUCUMOCTEH; IpUEeMaMHU
onpeeneHus
MaTeMaTHYCCKUX
XapaKTEPUCTUK U3y4aeMOro
o0BbeKTa, BeIOOpa
aJeKBaTHBIX MOJEIIeH IS
CpaBHEHUS, CONTOCTABIECHUS
7 OLIEHKU 00OBEKTOB

CJIC/ICTBEHHBIX CBSI3Ci
MIPH COTMOCTABJICHUH U
OTIeHKE 00BEKTOB
npodeccuoHaabHON
JESITEIbHOCTH

TEOMETPHUH, TOITyCKAET
OIINOKY TPH aHAJIH3E U
00paboTKe TaHHBIX
peanbHbIX 33134
SKOHOMHUYECKON
HaIIPaBJICHHOCTH

TUTIOBBIX 3a/1a4, JIOITyCKAeT
HEe3HAYHUTEIbHBIE OIIHOKH
TIpH BEIOOPE METO/IOB
pelIeHns IPUKIIaJIHbIX
3a1a4

PCAIN30BBIBATHE METOABI
PEICHUA TPUKIIAJTHBIX
3a71a4
npoheCcCUOHANTBHON
HATPABICHHOCTH




IIK -4
- CIOCOOHOCTRIO HA
OCHOBE OIIHCAHUsA
DKOHOMMYECKHUX
MPOLIECCOB U SIBJICHUI
CTPOUTH CTAHIAAPTHBIE
TEOPETHUYECKHE U
9KOHOMETPHUYECKHE
MOJIENH,
aHaM3UPOBaTh U
COJICpIKATEIIHLHO
HMHTEPIIPETUPOBATH
HOJ'Iy‘ICHHI)IC
PE3YJIBTATHI.

3naet: (ITIK-4)

HcnbIThIBaET CIIOKHOCTH
Ipu hOpMaTTU3AITHH

BrinosiHsieT moucK perieHui

Nmeet cucremHoe
MpeacTaBiIeHue 00

OCHOBHBIX
CIIOCOOBI M CPEJICTBA PE3yJIbTaTOB JleMoHCTpUpYeT 3HAHUE TUTIOBBIX 3a/1a4 U UMEET MATEMATHICCKIX
OIHMCAHUs 3KOHOMUUYECKUX | TCOPETHUYECKOTO U OTJICIbHBIX TIOHATHUH, YEeTKOE MPECTaBIEHUE 00 HOHSTISIX 1
TIPOIIECCOB U SIBICHUHN Ha JKCIIEPUMEHTAIBHOTO TEOpEM U CBOWCTB OCHOBHBIX HPUHITUIIAX BAKOHOMEDHOCTSX 1
OCHOBE METOJIOB JINHEHHOW | MCCIIEIOBaHUH B BHJIE 00BEKTOB, N3yYaeMbIX B (hopMupoBaHUsI — f: X
anreOphl ¥ aHATTUTHYECKON | 3aBHCHMOCTEH, MaTeMaTHKe MaTeMaTHYeCKUX o p11)/1 OIKCHIS K
TCOMETPHH M3y4YaeMbIX B 3aBUCHUMOCTECH N
p Y peamzanyu Mojeren
MaTeMaTHKe
00BEKTOB MCCIIETOBAHMSI
E€MOHCTPHUPYET CriocobeH
. Hanuuue cymecTBeHHBIX A pupy JeMoHCTpUpyeT HaBBIKU
VYwmeer: (TTK-4) OTJICIbHBIC U HE CaMOCTOSITEIIBHO,
N omuOOK B TIpoIiecce BIIQJICHUS ¥ HUCITOJIb30BAHUS
MPUMEHSTH JIMHEHHBIC CHUCTEMAaTU3UPOBAHHEIC MPAaBWJILHO BIIAJICTh
. | mpUMEHEHUS MaTEeMaTHYECKOTO armapara
MOJIETT MHOTOOTPACIEBOH HABBIKHU HCIIOJIb30BaHUS MeTOIaMHt
MaTEMATHYCCKOI'O IIpu pCIICHUHU
SKOHOMUKH U MaTeMaTHYECKOTO HCTIONTE30BaHUS
amnmapara MpH pelIeHud mpoecCHOHANBHBIX 33/1a4,
NPOLYKTUBHBIE MOJEIH arnmnapara IpH peleHun MaTEMaTHYECKOTO
po(hecCHOHaThHBIX JTOTTYCKAeT eqUHIIHBIC
JleoHThEBA IIPU pelLIEHUN npo(heCCHOHAIBHBIX 33]1a4, amnrapara npu peleHuu
3a/1a4 apXUTEKTyPHOTO OIINOKHU
MIPHUKIIATHBIX 327129 JTOITYCKAaeT CYIIeCTBEHHBIC rpoeccnoHambHBIX
MPOSKTUPOBAHUS
OIINOKHU 3amaq
Criocoben
CMOHCTPUPYET OTACIIBHBIC CMOHCTPUPYET CaMOCTOATCIIBHO U
Bnageer: (ITK-4) Hanmuue cymecTBeHHBIX A pupy: A A pupy
. HABBIKU TIPUMCHCHHS CIIOCOOHOCThH ITOCTPOSHUS MIPABHJIILHO
METOJIJaMH TTOUCKA PEHICHNH | OIMOOK B MpOIecce
METOAO0B MaTEMAaTHYCCKOI'O CTaHAAPTHBIX TCOPECTUIYCCKHUX | PE€AIM30BBIBATH METObI
3a7a4 ajareOpsl U MIPUMEHEHUS METOJIOB
amnmapara IpH perieHnn 1 3KOHOMETPUYECKHIX MaTeMaTHIeCKOTO
reoMETpPpUHN B IPHUITOKCHUN MaTEMATHYCCKOI'O o
mpo(heCcCHOHANBHBIX 33729, | MOJEINeH, MPIIIOKEHUS amnmapara Mpy peann3anun
K UCCJICIOBAHHIO anrmapara Mnpy ONMCaHUuU
JIOIYCKAET OIIMOKU IPU METOJIOB MAaTEMaTHUECKOTO | SIKOHOMETPUYECKHUX
HSKOHOMHYECKHX MPOIECCOB | IKOHOMHUYECKUX N
o . aHaJIN3€ MOTYUYCHHBIX arnmapara npy perieHun MoJIeIeH,
U SIBJICHUN MIPOIIECCOB U SBIICHUI
pe3yJIbTaToB po(heCcCUOHAIBHBIX 3314 UHTEPIPETUPOBAThH

IMNOJIYUYCHHBIC PC3YJIbTAThI

1.2.3. IIxaja oneHNBaHUA

YpoBeHb JOCTHKEHUI

OTMeTKa B 5-0aIbHOM IIKaIe

3auTeHo/ HE 3aYTEHO

BBICOKHI «5»(OTIUYHO) 3aYTEHO

IPOJIBUHYTHIN «4»(xopoI1o) 3a4YTEHO

MOPOTOBBI «3»(yI1OBIETBOPUTEINILHO) 3aYTEHO
HIKE TIOPOrOBOTO «2»(HeyI0BIETBOPUTEIHHO) HE 3aUTEHO




2. TumoBble KOHTPOJbHBIEC 3aJaHMSI WM HMHbIe MaTepHaJbl, HeoOXOAUMBIE [JIsl
OLIEHKH Pe3yJIbTAaTOB OCBOEHHS 00Pa30BaTeIbHON MPOrpaMMbl

THUITIOBBIE 3ATAHMS 115 IPOBEJEHUS ITIPOMEKYTOUYHOM ATTECTALIMU:

2.1. DK3aMeH

a)  munosvle sonpocwl k dxzameny (Ipunoscenue 1)
6)  Kpumepuu oyeHUBaHus

HpI/I OLICHKE 3HaHWH Ha PK3aMEHE YUUTBIBACTCA:

=

YpoBeHb chOpMUPOBAHHOCTH KOMIICTEHITHIA.

N

YpoBeHb YCBOEHUSI TEOPETHYECKUX IMOJONKEHUH JAUCIUILINHBI, MPABUIBLHOCTH (POPMYITHPOBKU
OCHOBHBIX IIOHATHH U 3aKOHOMEPHOCTEM.

VYpoBeHb 3HaHUA (PAKTUUECKOTO0 MaTepuasa B 00beMe IPOrpaMMBl.
Jloruka, CTpyKTypa U TPaMOTHOCTh M3JI0XKEHUsI BOIIPOCa.
YMeHue cBSA3aTh TEOPHUIO C MPAKTHKOM.

o MW

YMeHue neiath 0000IeHHS, BHIBOIEI.

Ne
n/n
1 2 3

1 OTBeTbl Ha  IMOCTABJICHHBIE  BONPOCHI  HU3JIAralOTCsl  JIOTHYHO,
MOCJICOBATEIILHO U HEe TPEOYIOT JIOMOIHUTENBHBIX NoscHeHui. [TomHo
PACKpBIBAIOTCA MPUYMHHO-CICACTBEHHBIE CBSI3HM MEXAY SBICHUSIMH U
coObrTrsiMu.  JlenaroTcss 00OCHOBaHHBIE BBHIBOJIBL. J[eMOHCTpHUpYIOTCS
rmy0okue 3HaHHUS 0a30BBIX HOPMAaTHUBHO-IIPaBOBBIX aKTOB.
Co0ro1a10TCSl HOPMBI TIUTEPaTypHOH pedn.

Ouenka Kpurepun ouenkn

OTiIm4HO

OTBeTH! Ha MMOCTABJIEHHBIE BOMPOCHI U3JaraloTCsl CUCTEMAaTU3UPOBAHO U
MOCJIEI0OBATENBHO. bazoBrie HOPMATUBHO-TIPABOBBIE aKTbl
WCTIONB3YIOTCS, HO B HEIOCTaTOYHOM oObeme. MaTepuan u3iaraercs
Xopomio YBEPEHHO. PacKpbITBl  NPUYUMHHO-CIEACTBEHHBIE  CBSI3M  MEXAY
SBIICHUSIMH U COOBITUAMU. J[eMOHCTpHpyeTCs yMEHHE aHaJu3upOBaTh
Marepuali, OJIHAKO HE BCE BBIBOJABI HOCAT apryMEHTHUPOBAaHHBIM U
JI0Ka3aTeNnbHbIl Xapaktep. CoOM0Aa0TCs HOPMBI JINTEPATYPHOH PEUH.

JomyckaroTrcss HapymeHUs B  IIOCIEIOBATENbHOCTH  H3JIOKEHHUS.
Nmerotest ynnioMmrHauus 00 OTAETIBHBIX 0a30BBIX HOPMaTHBHO-IIPABOBBIX
akTtax. HemomHO packpbIBalOTCS NPUYMHHO-CIEACTBEHHBIE CBA3H
Y IOBNETBOPUTENBHO | MEXKIY SIBICHUAMHU U COOBITHAMU. J[eMOHCTPUPYIOTCS TTOBEPXHOCTHBIE
3HAHMS BOIIPOCA, C TPYAOM pELIAIOTCA KOHKPETHBIE 3aaadd. MIMeroTcs
3aTpyJHEHHs] ¢ BbeIBOgamH. JIOMycKaroTCsl HapylIeHHs HOPM
JIUTEPATYPHON PEYH.

Martepuan  w3maraercs ~ HEMOCIEAOBAaTENbHO,  COWBYMBO,  HE
MIPEJICTABIISIET ONPEAEICHHONM CHCTEMbI 3HaHWM no aucuuiuivHe. He
PacKpbIBAIOTCS IPUUMHHO-CIICJICTBEHHBIE CBS3U MEXAY SBICHUSIMH U
coObrTusiMu. He mpoBoautcsi ananu3. BeiBogsl oTCyTCTBYIOT. OTBETHI
Ha JIOTIOJIHUTENbHBIE BOMPOCH OTCYTCTBYIOT. MMeroTcsi 3ameTHbIe
HapyILIEHUsI HOPM JIMTEPATYPHOH peUH.

HeynosnerBoputesbHO




THUITOBBIE 3AJJAHUSA 1A TPOBEAEHUSA TEKYIHIETI'O KOHTPOJIA:

2.2. KonTpoabHas padora
a)  munosvle 3a0anus K Konmpoavrou pabome (Ilpunosicenue 2)

6) Kpumepuu oyeHUuBaHus

KonTponbHast pabota BbinonHseTcs B nucbMeHHOM (opme. [Ipu oneHke paGoTsl cTyneHTa
YUYUTHIBACTCS:

1. IlpaBunbHOE pPACKpBITHE COAEpPKAHUS OCHOBHBIX BOIPOCOB TEMbI, MPAaBUIBLHOE pPEUICHHE
3az1ad.

2.  CaMOCTOSATENbHOCTh  CYXKIEHUH, TBOPYECKUH TMOAXOJ, HaydHoe O0OOCHOBaHME
pacKpbIBaeMoii mpoOIeMBI.

3. IIpaBWIBHOCTH MCIONB30BAHUS LUTAT (€CIU IUTAaTa MPUBOJIUTCS JOCIOBHO, TO HAJIO B3ATh
€¢ B KaBBIYKU M yKa3aTh UCTOYHHUK C yKa3aHWEM (paMIIIMU aBTOpa, Ha3BaHUs IPOU3BEIACHHS, MECTa U
ropojia u3gaHus, TomMa, 4acTu, naparpada, CTpaHUIIbI).

4. Hannuume B KOHIIE paOOTHI OJHOTO CIUCKA JIUTEPATYPHI.

Ne Ouenka Kpurtepuu ouenku

n/n

1 OTin4HO CryneHT BBIOJHWI paboTy 0e3 OIMOO0K U HEIOUETOB, JOIYCTUI HE 0oJiee
OJTHOTO HeJl0YeTa

2 Xoporro CryZneHT BBIIOIHWI padoTy MOIHOCTHIO, HO AOIYCTUII B HEW He OoJee
OJIHOM HerpyOo¥ OIMOKHK M OJHOTO HEJ0UYeTa, WK He 0oJiee IBYX
HEI0YETOB

3 Y 10BNIETBOPUTENHHO CTynIeHT mpaBUIIBHO BBHITTOIHUII HE MEHEE TIOJIOBUHEI pabOTHI UITH

JOITYCTHI HE OoJiee IBYX TPYOBIX OMMOOK, TN He Oosee oHOM Tpy0oit u
OJTHOW HerpyOol OIMOKYU U OJJHOTO HEeJOoYeTa, WK He OoJiee IBYX-Tpex
HETPYOBIX OLIMOOK, MIT OJHON HerpyOoi OIMOKY M TPEeX HEJAO0UETOB, HITH
IPY OTCYTCTBUH OIIMOOK, HO MPU HAIMYUH YETHIPEX-TIATH HEJOYETOB,
IUIOXO 3HAeT MaTepuall, AOIMyCKaeT UCKaXKeHUe (aKToB

4 HeynosnerBopurensHo CTyJeHT IOMyCTHII YHCIIO OMIMOOK U HEJ0UETOB PEBOCXO/ISIIECe HOPMY,
[P KOTOPOH MOXKET OBITh BHICTABJICHA OLIEHKA «3%», MM €CIIM MPABUIIBHO
BBINOJIHWJI MEHEE TTOJIOBUHBI Pa0OTHI

) 3auTeHo BeimonneHo npaBuieHO He MeHee 50% 3aaHuii, paboTa BBINOIHEHA 110
CTaHIAPTHOM WIJIM CAMOCTOATENBEHO Pa3paboTaHHON METOJINKE, B
OCBEILIEHUH BOIIPOCOB HE COJCPIKUTCS IPYOBIX OMIMOOK, IO X0y PELICHUS
ClIeJIaHbl apTyMEHTHPOBAHHBIE BBIBOJIBI, CAMOCTOSTENILHO BHIITOJTHEHA
rpaduyeckas 4acTh pabOThHI

6 He 3aureno CryneHT He cIpaBUIICS C 3a7aHueM (BBITIOJIHEHO IPpaBHIIEHO MeHee 50%
3aJ]aHUs BAPUAHTA), HE PACKPBITO OCHOBHOE COJICPIKAHKE BOTIPOCOB,
HUMCIOTCA FPY6BIG OIIHOKH B OCBCIIICHMHU BOIIpOCA, B pCUICHUM 3a1a4, B
BBIIIOJTHEHU U Fpa(i)H‘IeCKOfI YqacCTH 3aJaHUA U T.., @ TaKKC BBIIIOJITHCHA HE
CaMOCTOSITEIIHHO.

2.3. Onpoc (MUCbMEHHDII)

a) munogvie sonpocwvl (IIpunodicenue 3)
06) Kpumepuu oyeHUBaHUs

[Ipu onieHke 3HaHUM Ha onpoce (MMCbMEHHOM) YUUTHIBAETCS:

1. YpoBeHb chOPMUPOBAHHOCTH KOMIETEHIIUH.

2. VYpoBeHb YCBOEGHHS TEOPETHUECKHX TOJOKEHUH JUCHMIUIMHBL, TMPaBUIBLHOCTH
(OpMYyIHPOBKH OCHOBHBIX MOHATHNA U 3aKOHOMEPHOCTEH.
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YpoBeHb 3HaHUSA (HAKTUYECKOTO MaTepuaia B 00beMe MPOrpaMMBbl.

YMeHue cBA3aTh TEOPHUIO C IPAKTUKOM.

3
4. Jloruka, CTpyKTypa U IpaMOTHOCTh U3JI0KEHUS BOIIPOCa.
S)
6

YMeHue neirath 0000IIeHHS, BEIBOIEI.

Onpoc nucbMeHHbIH (0JMI — ONIPOC)

Ne i/m Onenka Kpurepun onenkn
1 2 3
1 OO Bormpoc packpbIT MOTHOCTBIO, TOYHO 0003HAYCHBI OCHOBHBIC TIOHATHS U
XapaKTEPUCTHUKH T10 TEME
Bormpoc packphbIT, 0THAKO HET MOJIHOTO OMUCAHUS BCEX HEOOXOIMMBIX
2 Xoporiro
HIIEMEHTOB.
Bormpoc packpsIT He OJTHO, IPUCYTCTBYIOT IPYObIe OIIMOKH, OHAKO €CTh
3 Y IOBIETBOPHUTENBHO po¢ packp > IPUCYTCTBYIOT IPY » 4
HEKOTOPOE TIOHUMAHUE PACKPHIBAEMbIX MOHSATHH.
4 HeynosnerBopurensio | OTBET Ha BONPOC OTCYTCTBYET HJIH B LIEJIIOM HE BEpEeH

2.4. 3amura Ja6opaTopHOii padoThI

a) munoswle 3a0anus (Ilpunoosicenue 4)

0)

Kpumepuu oyerHusanus

[Tpu oneHKe 3HaHUH Ha 3alIUTE J1aOOPaTOPHOU PabOTHl YUYUTHIBAETCS:

1. YpoBeHb c(hOpMHUPOBAHHOCTH KOMITCTCHITUH.

2.  VYpoBeHb

YCBOCHUS

TCOPCTUICCKUX MOJIOKEHUH JUCHUIIIINHBI, IMMPpaBHUJIbHOCTDb

(bopMyYIHUPOBKH OCHOBHBIX OHATUN M 3aKOHOMEPHOCTEH.

3. YpoBeHb 3HaHUA (PaKTUUECKOTO MaTepraia B 00beMe NpOorpaMMBbl.

4. .HOFI/IKa, CTPYKTYpa U I'paMOTHOCTDb U3JIOKCHUA BOIIPOCA.

5. YMeHue cBsA3aTh TEOPUIO C IPAKTUKOMN.

6. YMeHnue aenath 0000IIEHNS, BEIBOILI.

Ne Ounenka Kpurepumn ouenkn
n/n
1 2 &
1 OTnnyHO CryneHT npaBUIIBHO HA3BIBAET METOJ HCCIIEOBAHNS, TIPABUIBHO Ha3bIBACT
npubOp, MPAaBUIILHO JIEMOHCTPUPYET METOJIUKY UCCIIE/IOBAHUS /M3MEPEHUS,
MIPAaBUJIBHO OLICHUBAET PE3yJIbTaT.
2 Xopomuio CTyneHT npaBUIbHO HAa3bIBAE€T METO HCCIIEJOBAHMS, IPABUIBLHO Ha3bIBAET
prOop, AONYCKAET SAMHUYHBIC OIIMOKY B IEMOHCTPAIIMA METOIUKU
WCCIIEIOBaHMUs /U3MEPEHHS M OIIGHKE €T0 Pe3yJIbTATOB
3 Y I0BIETBOPUTEIBHO CTyneHT HeNpaBWIBHO HA3bIBAET METOJ UCCIICOBAHNUS, HO TIPH 3TOM JIa€T
MpaBUIbHOE Ha3BaHME NpubOopa. JlomycKkaeT MHOKECTBEHHBIE OLIMOKY B
JIEMOHCTPALIUK METOUKH HUCCIICJOBAHMUS /U3MEPEHUS U OLICHKE €T
pe3yIbTaTOB
4 HeynosnerBopurensHo CTyneHT HelpaBWIBHO Ha3bIBAET METOJ UCCIICOBAHNS, 1A€T HETIPAaBUIIBHOE

Ha3BaHUC npn6opa. He moxer NpOACMOHCTPUPOBATL MCTOAUKY
HUCCICa0BaHUA /I/I3MepeHI/I$[, ad TaK)KC OLICHUTH PE3YyJIibTar
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2.5. Tect

a) munosvle onpocwl (lIpunoxcenue 5)

0)

Kpumepuu oyeHusarnus

[Ipu oueHke 3HaHUI OLICHUBAHUS TECTOB YUYUTHIBACTCS:

1. YpoBeHb c(hOpMHUPOBAHHOCTH KOMIIETCHIIMH.
2. YpoBeHb YCBOCHHMS TEOPETUYECKUX IIOJIOKEHUM JUCHUIUIMHBI, IPABUIBHOCTH
(bopMyYIHUPOBKHY OCHOBHBIX OHATUN M 3aKOHOMEPHOCTEH.
3. YpoBeHb 3HaHUA (HAKTUYECKOTO MaTepuaia B 00beMe MPOrpaMMBbl.
4. Jloruka, cTpykTypa U rpaMOTHOCTb U3JI0’KEHUSI BOIIPOCa.
o. YMeHure CBA3aTh TEOPUIO C IPAKTUKOM.
6. VMenue nenarts 0000IIEHNS, BEIBOIEL.
Ne Onenka Kputepun onenkn
n/n
1 2 3
1 OtnnuHO €CJIM BBITIOJTHEHBI CIICAYIOIIUE YCIIOBUSI:
- 1aHBI MPAaBIUIILHBIE OTBETHI HE MeHee 4eM Ha 90% BOMPOCOB TeCTa, HCKITI0OYast
BOIIPOCHI, Ha KOTOPBIE CTYJCHT JOJDKEH J1aTh CBOOOTHBIN OTBET;
r Ha BCE BOIIPOCHI, MPEATIOJIAaralonire CBOOOJHBINH OTBET, CTYICHT Al
ITPaBUJIbHBIN U ITOJIHBIA OTBET.
2 Xoporo €CITH BBITIOJTHEHBI CIICAYIOLIHE YCIOBUS:
- IaHBI MPABIUIILHBIE OTBETHI HE MEHEe 4eM Ha 75% BOMPOCOB TECTa, HCKITI0Yast
BOIIPOCHI, Ha KOTOPBIE CTYJCHT JOJDKEH J1aTh CBOOOTHBIN OTBET;
- Ha BCE BONPOCHI, IPEAINOJIararoimne cBOOOIHBINA OTBET, CTYICHT Aal
NPaBUJIBHBIN OTBET, HO JIOITYCTHII HE3HAUNTEIbHBIC OIIMOKU U HE TI0Ka3ajl
HE00XOIMMOH MOJHOTHIL.
3 | YaoBieTBOpHUTEIBEHO €CITH BBITIOTHEHBI CIIEYOIIHE YCIOBUS:
- 1aHbl IpaBUJIbHBIE OTBETHI HE MeHee YyeM Ha 50% BOmpocoB TecTa, UCKIItoYas]
BOITPOCHI, Ha KOTOPBIE CTYJICHT JIOJDKEH J1aTh CBOOOJIHBII OTBET;
- Ha BCE BOIPOCHI, MpEANOJIAralIiue CBOOOJHBIM OTBET, CTYACHT Jall
HerOTHBOpe‘IHBBIﬁ OTBET, WU TPHU OTBETC JOIMYCTHUII 3HAYUTCIIbHBIC
HETOYHOCTH M HE MOKa3aJl MOJIHOTHI.
4 HeynoBlieTBOPUTENLHO | €CIIM CTYIEHTOM HE BBINOJHEHBI YCIOBYS, TPEANONAralouine OUEHKY
«Y TOBJIETBOPUTEIILHOM.
) 3auTeHo BeIcTaBisieTcs Ipy COOTBETCTBUY NapaMeTpaM 3K3aMEHAIIMOHHOM IIKaJIbI
Ha YPOBHSX «OTIMYHOY», «XOPOILIOY,
«yJIOBJIETBOPUTEIBHOY.
6 He 3auteno BricTaBnsiercst npu COOTBETCTBUU NapaMeTpaM 3K3aMEHAIMOHHOM IIKaJIbl Ha
YPOBHE «HEYIOBJIETBOPUTEIHHOY.
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3. MeToauveckne MaTepuaJIbl, ONpeIe/slnue Npoue1ypbl OlleHUBAHUS 3HAHHUIA,
YMeHHil, HABbIKOB, XapaKTepPHU3yIHUX 3Tanbl GOPMUPOBAHUS KOMIIETEHIMH

[TockonbKy ydeOHas TUCHUILTMHA TPU3BaHa (POPMHUPOBATH HECKOIBKO JECKPUIITOPOB
KOMIIETEHIUH, IPOLIEypa OLIEHUBAHUSI pEaTU3yeTCsl IIOATAITHO:

1-ii 3Tam: oueHMBaHUE YPOBHS JOCTMIKEHMS KaXI0r0 W3 3aIUIAHUPOBAHHBIX PE3YJIbTAaTOB
00yuyeHMsI — IECKPUIITOPOB (3HAHUH, yMEHUH, BlIaIcHUI1) B COOTBETCTBUU CO IIKAJaMU U KPUTEPUIMH,
ycraHoBiIeHHbIMU Matpuueil komnereHiuil OOIl (mpunoxenue k OOII). DxcnepTHON oOLEHKe
npernojiaBaTess noiexar ypoBHH C(POPMUPOBAHHOCTH OTAEIbHBIX JECKPUIITOPOB, JUIs OLCHUBAHUS
KOTOpBIX MpeAHAa3HAuY€HA JIaHHAs OLEHOYHAs Mpoleaypa TEKYLIEro KOHTPOJS WU NPOMEKYTOUHOMN
aTTeCTallud COIJIaCHO MAaTpULE COOTBETCTBUS OLIEHOYHBIX CPEACTB pe3yjbTaTaM OO0y4eHHUs I0
JUCLIUIINHE.

2-3Tal: MHTEerpajbHas OLEHKAa JOCTHMXKEHUs OOy4aroIMMCs 3aIUIaHUPOBAHHBIX PE3YJIbTAaTOB
00y4€eHHs 110 UTOTaM OTJIEIbHBIX BU/IOB TEKYILErO0 KOHTPOJISI U IPOMEKYTOUHOM aTTeCTal|y.

XapakTepucTHKA NPOLEeAYP TeKylero KOHTPOJIS ¥ POMeKYTOYHOH aTTeCTALMH 110

JUCHMILIMHE
Mepuonuunocts u
cnocod Buasi Cnoco0 yuera
HanmeHoBanue
Ne NpoBeeHust BBICTABJIsIEMbIX HHIUBUAYAJIBHBIX
OLICHOYHOI'0 CpeACTBa .
npoueaypsl OLIEHOK JOCTHKeHMIT 00yyarommxcst
OLIeHBAHMA
Pa3 B cemectp, no
. BenomocTs, 3aueTHas
OKOHYaHUH [Mo nsaTr6anIBHOM
1. DKx3ameH KHIDKKA, ydeOHast KapToUKa,
W3yUYCHHS IIKane
mopThono
JUCUUIUIMHBL
Pa3 B cemectp, no .
OKOH%HE;I’ Mo nsaTr6anIpHOM KonTponbHas TeTpaab.
2. KontponsHas pabota N [IKaJIe WK YKypHAIT yCIIeBaeMOCTH
Y 3a4TEeHO/HE3a4TEHO npernoaaBaTens
JUCUUIUIMHBL
. Io naTubanbpHOM JlaboparopHas TeTpanp.
3amura abopatopHoit | CucreMaTHyecKu Ha
3. IIKaJe WK JKypHaJl yCIIeBaeMOCTH
paloThI 3aHATHSIX
3a4TE€HO/HE3a4TEHO MIPEeIoIaBaTest
[o marnbampHON
CucremaTHuecKy Ha Kypnan ycieBaemocTH
4. TectupoBanue LIKaJe Win
3aHATHSIX MIpero1aBaTes
3a4TeHO/HE3a4TEHO
5 Onpoc Cucrematnuecku Ha | Ilo msaTubamisHON Kypnan ycneBaemoctu
' P 3aHATHSIX HIKaJIe MPEeIo1aBaTest

VYnoBnerBopuTenbHas OIEHKA 10 JAWCIHUIUIMHE, MOXET BBICTABISTHCS W TIPU HEMOIHOU
c(OpMUPOBAHHOCTH KOMIIETEHIIMH B XOJ€ OCBOCHHUS OTAETHHOW yueOHOW IUCIMILIUHBI, €CIU HUX
dbopMHupOBaHKE TIPEATNOIaraeTcs MPoI0JDKUTE Ha 0oJiee TO3AHUX dTarax OOy4eHHs], B XOJI€ U3y4CHHS
JIPYTUX y4EOHBIX TUCITUILINH.
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Tlpunoowcenue 1

IIpumepHbie BOonpockl U 3aaHUsl
K 9K3aMeHY N0 qucuuiviuie «JIuHeiiHas aaredopay»

TCOPGTI/I‘ICCKI/IC BOIIPOCHI

OIIK-2: Bonpocwt ona npoeepku ypoeus ooyuennocmu «3HATby

CoOcTBEeHHBIE BEKTOPBI U COOCTBEHHBIE 3HAUEHUS JIMHEHHOTO oniepaTopa

ba3uc nMHENHOr0 BEKTOPHOTO IIPOCTPAHCTBA U KOOPIAMHATHI BEKTOPa

N-mepHbIi BekTOp. JIMHENHbIE onepaluy Haj N -MEPHBIMU BEKTOpaMHU

N-MepHOe BeKTOpHOE npocTpaHCcTBO. basuc. JInHeliHas He3aBUCUMOCTh BEKTOPOB
Marpuriia nuHelHoro oneparopa. JleicTBUs ¢ TMHEUHBIMU ONlEpaTOpaMu
EBkinioBo mpoctpancTtBo. OpTOHOPMHUPOBAHHBIN Oa3HC

JIuneiinsle onepaTopbl. CBA3b MEX/y MaTpHIIAMU JIMHEHHOI 0 onepaTopa B pa3HbIX Oa3ucax
[Ipoexnns BekTopa Ha ochb. PasiioxkeHue BeKTopa o opraMm KOOpAUHATHBIX OCEU
IIpsimast u mockocTh B pocTpaHcTBe. OCHOBHBIE 3a1a4U

VYpaBHeHue npsiMoit B ripoctpanctBe. OCHOBHBIE 33a4l

IIpsmas Ha ninockoctu. OCHOBHBIE 3a1a4U

Kanonnueckue ypaBHEHHsI IOBEPXHOCTEN BTOPOTO MOPsIIKA

KBagpatuunslie popmbl

MeToap! peleHus CUCTEM JTMHEHHBIX alreOpandecKux ypaBHeHUN
Onpenenureny. OCHOBHBIE CBOMCTBA ONPEEIUTEICH

Onpenenurenu. OCHOBHBIE CBOMCTBA ONPEEIUTEIEH

Panr marpunel. JInHeliHas HE3aBUCUMOCTD PSAZIOB MAaTPULIbI

IIK-4: Bonpocwt 013 npoeepku ypoeus ooyuennocmu «3HAThy»

[IponyxTruBHBIE MOAENU JIEOHTHEBA

baancoBble coOOTHOLIEHUS. JIMHEWHAs MOIE]Ib MHOTOOTPACIEBON YKOHOMUKH
Mogenp JIeoHThEBa MHOIOOTPACIEBOM Y3KOHOMUKHU

Onpenenurenn. OCHOBHBIE CBOMCTBA ONpeeNIUTENeH

JluneiHbIe onepalnuy HaJ MaTpUIlaMH. DIIeMEHTapHbIe MPeoOpa3oBaHus MATPHUIl. Y MHOXKEHHE
MAaTpHIL

KBanpatuunsie popmbl

JImHuym Ha TI0CKOCTH. JIMHUYM BTOPOro MopsiaKa

CucremMbl KOOpaUHAT Ha TI0CKOCTH. [IpeoOpa3oBaHus cUCTEMbI KOOPIUHAT
[Ipsimas Ha nmockocTy. OCHOBHBIE 3a/1a4n

[TmockocTh B TpexMepHOM mpocTpaHcTBe. OCHOBHBIC 3aa4H

[Ipsimas B mpocTpancTBe. OCHOBHBIE 3a1a4n

[Ipsimast 1 MIIOCKOCTH B TipocTpancTBe. OCHOBHBIE 33/1a4l

[ToBepxHOCTH BTOPOTrO MOPSIKA

Kanonnueckue ypaBHEHHs IOBEPXHOCTEN BTOPOTO MOPsIIKa

Meton 'aycca pelieHust CUCTeM JTUHEHHBIX anreOpanyecKux ypaBHEHHMA

OIIK-2: Bonpocwt 015 nposepxu yposusn ooyuennocmu «BJIA/JETh»

Haxoxxnenue o01iero pereHns HeOAHOPOAHBIX CUCTEM JTMHEWHBIX YpaBHEHHH
Haxoxpaenue o0uiero penenus CucTeM JIMHEHHBIX OJJTHOPOIHBIX YpaBHEHUN
Onpenenenne TMHEWHON 3aBUCUMOCTH PSII0B MaTPHULIbI

OrnpeneneHne TMHENHON HE3aBUCUMOCTH PSAJIOB MaTPHULIbI

ANTOpUTM HaXOXXJEHUsI 0OpaTHON MaTPHIIbI

JlunelHbIe onepaluy HajJ MaTpUIlaMH. DJIeMEHTapHbIe TPe00pa30BaHUs MaTPHUIL
. Jlenenue oTpe3ka B JaHHOM OTHOILIEHUU
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59

[IpeoOpa3oBaHus CUCTEMBI KOOPIUHAT

CoOcTBEHHBIE BEKTOPBI X COOCTBEHHBIE 3HAUEHUS JIMHEHHOTO oniepaTopa
JIeHCTBUA ¢ TMHEHHBIMU OIIEPaTOPAMHU

ba3uc nuHeitHOro BeKTOpHOro npocrpancTsa. Ilepexon k HoBomy 6a3ucy
JIunelHbIe onepanuy HaJ N-MEPHbIMU BEKTOpaMuU

CkaysipHO€E IPOU3BEICHNE BEKTOPOB U €TI0 CBOMCTBA

Pasnosxenne BekTOpa 110 OpTaM KOOPAUHATHBIX OCEH

IIK-4: Bonpocwt 011 nposepku ypoeus ooyuennocmu «BJIAJEThy»

Haxoxxaenne o01iero pemenus HeOAHOPOAHBIX CUCTEM JTMHEWHBIX YpaBHEHHH
Haxoxxaenue o01iero peneHus cucTeM JUHEHHbIX OJHOPOAHBIX YPABHEHUH
Meton 'aycca penieHust CUCTEM JTMHENHBIX aNreOpanyecKux ypaBHEHUN
®opmyinel Kpamepa [u1st pelieHust CUCTEM JIMHEHHBIX alreOpanyeckux ypaBHEHUN
MaTpuyHbIi METOJ PELIEHUS] CUCTEM JIMHEWHBIX alredpandeckux ypaBHEHUN
Onpenenenue JUHEHHON 3aBUCUMOCTH PSIZIOB MaTPHUILIbI

Onpenenenre TMHEWHHON HE3aBUCUMOCTH PsJI0B MaTpULIb

Onpenenenns paura MaTpULIbI

Anroput™ HaxoXxaAeHUs 00paTHON MaTPULIbI

ANTOpUTM BBIYHCIICHMS OIIPENEIUTENEH

YMHOKEHUE MATPHUI]

JIuHeliHbIE Onepaly HaJ MaTpULaMH. DJIeMeHTapHble IpeoOpa30BaHus MaTPHULL

. HeiictBus ¢ MmaTpuniamMu. Onepanus TpaHCIIOHUPOBAHUS

w N

9.

N oo o &

HpaKaneCKne 3aJaHusA

OIIK-2, IIK-4: Bonpocwl 013 nposepku ypoeusa ooyuennocmu «YMETb»»

CocTaBUTh ypaBHEHHE JIMHUH, PACCTOSHUE KaKJOM TOUKH KOTOpoil oT Touku F(0; 1/4) paBHO
PACCTOSHHIO ITOM K€ TOUKHU OT psAMoii y= -1/4.

Onpenenuts TpaeKTOpUIO TOYKKM M, KOTOpast ABMXKETCA TaK. YTO OCTACTCsl BABOE JNajblle OT
touku F(-8;0), uem oT mpsiMoii X = -2.

Hana Ttouka A(a;0). [To ocu Oy asuxercs Touka B. Ha npsimoit BE, mapannensnoit ocu Ox.
OtknaasiBatorcs otpe3ku BM U BM1 paBabie AB. OnpenenuTs reoMeTpudeckoe MecTo TOUEK
M u M.

Jlana okpykHOCTb X2 + y? = 4. U3 Touku ee A(-2;0) mpoBeneHa xopna AB u mpojomkena Ha
paccrositnun BM=AB. Onpenenuts reoMmeTpudeckoe MeCcTo TOUku M.

Hanucare ypaBHEHHE TI€OMETPHUYECKOIO MeECTa TOYEK, Pa3HOCTb PACCTOSIHUM KaXaO0H U3
KOTOpBIX OT ToueK F1(-2; -2) u F2(2; 2) paBHa 4.

HanucaTth ypaBHEHHE reOMETpUUECKOTO MECTa TOUYEK, paBHOYAAJIEHHBIX OT Touku F(2; 2) u ot
ocu Ox.

Hamnmcars ypaBHEHHE reOMETPUYECKOT0 MECTa TOYEK, CyMMa PACCTOSHUM KaKJI0M U3 KOTOPBIX

ot touek F1(2; 0) u F2(-2; 0) paBHa 2 5. [TocTpouTs nUHUIO.

Hamucate ypaBHEHHE TPaeKTOPUH TOYKH M(X; y),KOTOpas TPH CBOEM JIBIKEHHUU OCTACTCS
BTpoe nanbiie ot Touku A(0; 9), uem ot Touku B(0; 2).

CocTaBuTh ypaBHEHHE JTMHHH, TSI K&KIOH TOYKH KOTOPOI pacCTOSHUE 10 Hadajga KOOpIUHAT
u 10 Touku A (0; 5) otHOCSTCA Kak 3:2.

10. Jlana oxpyx)HOCTb X* + Yy =4. U3 Touku A (-2; 0) npoBefena xopaa AB, koTopas poaomKeHa

Ha paccrosiuue |[BM| = |AB|. Haiitu MHO)ecTBO Touek M.

11. CoctaBuTh ypaBHEHHE MHOXKECTBA TOUEK, PACCTOSIHUA KOTOpPhIX OT Touku A (0; 1) B 1Ba pasza

MEHBbIIIE pacCTOSIHUA 10 pssMoit y — 4 = 0.

12. HartmcaTh ypaBHEHHE MHOYKECTBA TOUYEK, OJIMHAKOBO yJAIIEHHBIX OT Touku F (0; 2) u mpsmoit

y:

4. HailTu TOYKM IepecedeHust ’TOM KPUBOM C OCIMH KOOPJAMHAT U ITIOCTPOUTH €€.

13. HartmcaTth ypaBHEHHE MHOXKECTBA TOUEK, PABHOYJAAJICHHBIX OT Hayajia KOOPJAMHAT U OT MPSMOU

X = -4. HaliTu TOYKH NepecevdeHus 3TON JUHUH C OCAIMU KOOPAUHAT U MMOCTPOUTH €€.

14. CocraButh YpaBHCHHUEC U MOCTPOUTH JIMHUIO, KAXKJAasd TOUYKA KOTOpOﬁ BIABOC JaJIbIIC OT TOYKHU F

(-8; 0), uem oT mpsiMOH X = -2.

15. CocraBuTth YPaBHCHUC U MMOCTPOUTH JIMHUIO, KaKAasd TOUKa KOTOpOﬁ PpaBHOYOAJICHA OT TOYKHU

A (2;6)uormpamori y + 2 =0.
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Tlpunooicenue 2

KoMmiaekT KOHTPOJIbHBIX 3aJaHui Mo BapuaHTaM
no AucnunanHe «JInmHeiHasi anreﬁpa»

OIIK-2, IIK-4: Bonpocwt ons nposepku yposusa ooyuennocmu «BJIIA/JETb»

Bapuanrt 1

3ananue 1.
JaHa cucteMa TMHENMHBIX YpaBHECHUN

3X,+2X,*+ X; =5
2X1+3X2+ X3 :l’
2x,+X,+3x, =11
Jloka3aTb €€ COBMECTHOCTb U PEIIUTH ABYMsI CIIOCOO0aMU:

1) Metonom I"aycca; 2) cpeactBaMu MATPUYHOTO UCUHUCTICHUS.

3ajanue 2.

Hansl Bextopsl a=(1; 2; 3), b=(-1; 3; 2), ¢c=(7; -3; 5) u d=(6; 10; 17) B HekoTopoM Oa3uce. [Tokazats,
4TO BEKTOPHI a, b, ¢ 00pa3yroT 6asuc, U HaliTH KoOpAUHATHI BekTopa d B 3TOM 0Oasuce.

3ajanue 3.

JlaHbI KOOPAMHATHI BepIIHHBI upaMuasl A1A2A43A44 : A1(4; 2; 5), A2(0; 7; 2), A3(0; 2; 7), A4(1; 5; 0).
Haiitu:1) npnuny pedpa A142; 2) yron mexny pedpamu A1d2 u A1As; 3) yron mexay pedpom A14s u
rpanbto A142A43; 4) mnomans rpanu A142A43; 5) o0beM mEpamuipl; 6) ypaBHeHHE npsiMoit A1d2; 7)
ypaBHeHUE TI0CKOoCTH A142A43; 8) ypaBHEHHE BBICOTHI, ONYIIEHHON U3 BEpIIUHBI A4 HA TpaHb A142A43.

3ananue 4.
YpaBHeHue ogHONW M3 CTOpoH KBaapata X + 3y — 5 = 0. CocTaBUTh YpaBHEHUS TPEX OCTAIbHBIX

CTOpOH KBajpara, eciu P(-1;0) — Touka mepeceueHust ero JuaroHaic.

3amanme 5.
CocTaBUTh ypaBHEHHE W TIOCTPOUTH JIMHHIO, PACCTOSHUSA KaXJIOW TOYKH KOTOpPOM OT Hauaja

KoopauHat u ot Touku A (5; 0) oTHOcsTCS Kak 2:1.

3amanue 6.
JlaHbl ABa MTUHEHHBIX MPE0oOpPa30BAHMUS:

1/ / /

X1:4X1+3X2+5X3’ Xl:_Xl+3X2_2X3'

1l / / 2 /

Xo=0X, T TX,t Xer 1 X = AX T X+t 2Xs

_ . 1/ / / /

Xs=IXit Xot8Xah | X3 =3X,+4 X, +5 X
CpencTtBaMu MaTPUYHOTO MCYMCIICHUS] HAWTH MpeoOpa3oBaHUE, BhIpaKAIOIIEe x/! 1, X”z, x/'3 yepes Xi,

X2, Xa.

Bapmuanr 2

3ajmanue 1.
Jlana cucremMa JIMHENHBIX YpaBHEHUN

X1—2X2+3X3:6,
2X,+3X,~4x, =20,
3X1_2X2_2X3:6'

Jloka3ath €€ COBMECTHOCTb M PEILIUTh JBYMs CIIOCOOAMHM:
1) Metonom I"aycca; 2) cpeacrBaMu MATPUYHOTO MCUHCIICHHUS.
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3ajanue 2.
Jansl BexTopsl a=(4; 7; 8), b=(9; 1; 3), ¢=(2; -4; 1) u d=(1; -13; -13) B HekoTOopoM Ga3uce. [Tokazats,
4TO BEKTOPHI a, b, ¢ 00pa3yroT 6asuc, U HaiiTh KOOpAWHATHI BeKTopa d B 3TOM 0Oasuce.

3ananue 3.

JlaHbl KOOPAMHATHI BepIIHHbBI upaMusl A1A2A43A4: A1(4; 4; 10),A2(4;10;2), A3 (2; 8; 4), A4 (9; 6; 4).
Haiitu:1) nnuny pebpa A142; 2) yron mexay pedpamu A142 u A1As; 3) yron mexnay pedpom A144 u
rpanbio A142A43; 4) wiomane rpanu A1A2A43; 5) 06beM nmpamuasl, 6)ypaBHeHue mnpsmon A1Az; 7)
ypaBHeHUE T10ckocTh A142A43; 8) ypaBHEHHE BBICOTHI, ONYIIEHHON U3 BEepIIUHBI A4 Ha TpaHb A142A43.

3ananue 4.
Jlanbl ypaBHeHUs 0JTHON U3 cTOpoH pomba X — 3y + 10 = 0 u ogHOI# ero auaroHaneu X + 4y — 4 = 0;
nuaroHau poMoOa mepecekatorcs B Touke P(0;1). Haiitu ypaBHEHUS OCTaIbHBIX CTOPOH poMoOa.

3ajmanue 3.
CocTaBUTh YpaBHCHHUE U MMOCTPOUTH JIMHUIO, PACCTOSIHUE KaXKI0M TOYKM KOTOpOil ot Touku A (-1; 0)

BIBOC MCHBIIIC paCCTOAHUA €€ OT HpHMOﬁ X =-4,

3amanue 6.
JlaHbl 1Ba TUHEHWHBIX MPEe0Opa30OBaAHMS:
/ 1 / /
Xi=Xi— Xo— X Xi =9X+3X, 2 Xs:

Xo ==Xt 4%+ T Xsr 1X0 = 2% 43X
X:=8X X~ X X =Xt X

Cpe[[CTBaMI/I MaTpUYHOT'O MCYHCICHUS HauTH Hp606p3.30BaHI/Ie, BbIpaKaromiee N 1, X”z, X”3 qepes Xi,
X2, X3.

Bapuant 3

3amanue 1.
JlaHa cucremMa JTMHEWHBIX YpaBHECHUI

4X1_3X2+2X3:9
2X1+5X2—3X3=4

SX,t6X,—2X,=18
Jloka3atpk €€ COBMECTHOCTb M PELLIUTh JBYMs CIIOCOOAMHM:
1) Metonom I"aycca; 2) cpencrBaMu MATPUYHOTO UCUHUCIICHUS.

3amanmue 2.
Hansl Bektopsl a=(8; 2; 3), b=(4; 6; 10), c=(3; -2; 1) u d=(7; 4; 11) B HekoTOopoM Oa3uce. [TokazaTs,
4TO BEKTOPHI a, b, ¢ 00pa3yroT 6asuc, U HaiiTh KoopAWHATHI BekTopa d B 3TOM Oasuce.

3ajnanue 3.

JlaHbI KOOPAMHATHI BepIIHHBI upaMuisl A1A2A43A44 A1 (4;6;5), A2 (6;9;4), Az (2; 10; 10), A4 (7; 5; 9).

Haiitu:1) nnuny pebpa A142; 2) yroa mexny pedpamu A1d2 u A1Aa; 3) yron mexay pedpom A1As u
rpanbio A142A43; 4) miomans rpanu A1A2A43; 5) 00bem nupamunsr; 6) ypaBHeHue npsamoit A1Az; 7)
ypaBHeHUe TuIocKocTu A142A43; 8) ypaBHEHHE BBICOTHI, ONYIIEHHO 13 BepIINHBI A4 Ha rpaHb A142A43.

3ananue 4.
YpaBHeHHs IBYX CTOpPOH mapauienorpamma X + 2y + 2 =0wu X + Yy — 4 = 0, a ypaBHEHHE OJTHOU U3
nuaroHanen X — 2 = 0. Halitn koopanHaTHI BepuIvH napaiienorpamma. Caenarb 4epTex.

3ajganue 3.
CocTaBuTh ypaBHEHHUE U MTOCTPOUTH JINHUIO, PACCTOSHUE KaXKJIOW TOUKU KOTOpoil oT Touku A (2; 0) u

oT npsimoit 5X + 8 = 0 oTHOCATCH Kak 5:4.
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3ananue 6.
JlaHbl 1Ba TUHEWHBIX MPEe0Opa3OBAHMS:

X=TX 4% X = X~ 6 X
X/Z:4X2+9X3, X/2/23Xi+7X;’

/ . I / / /
X3:3X1+X2’ Xs =Xt X2~ Xsr

Cpe):[CTBaMI/I MaTpUYHOT'O MCYHCJICHUS HauTH Hpeo6pa30BaHI/Ie, BbIpaKaromiee N 1, X”z, X”3 qepes Xi,
X2, Xa.

Bapuanr 4

3ananue 1.
JaHa cucteMa TMHEMHBIX YpaBHECHUN

X1+X2+2X3:_1’
2X:~ X T2 X, = 4

A, + X, t4X, =2
Jloka3aTh €€ COBMECTHOCTb M PEIIUTh JIBYMS CIIOCOOAMH:
1) Meronom I"aycca; 2) cpeacrBaMu MATPUYHOTO MCUHCIIEHMUSL.

3ajanue 2.
Hansr Bextopsr a=(10; 3; 1), b=(1; 4; 2), ¢=(3; 9; 2) u d=(19; 30; 7) B HexoTopoM Oazuce. [Tokazats,
4TO BEKTOPHI a, D, ¢ 00pa3yroT 0a3uc, u HalTH KOOpAMHATHI BekTopa d B 3TOM 0Oasuce.

3amanue 3.

Jlaubl KoopAMHATHI BepiirHbl upamuibl A14243A44: A1 (3; 5; 4), A2(8; 7; 4), Az (5; 10; 4), A4 (4;7;8).
Haiitu:1)ununy pebpa A142; 2)yron mexny pedbpamu A142 yw A1As; 3)yron mexnay pedpom A1As u
rpanblo A142A43; 4)nnowanps rpaHun A1A243; 5)o0bem nupamuibl; 6)ypaBHeHHE OpsAMon A1A4»;
7)ypaBHeHue MiI0ckocTu A1A42A43; 8)ypaBHEHHE BBICOTHI, OMYIIEHHONW W3 BEPIIUHBI A4 Ha TpaHb
A1A42A43.

3aznanue 4.
Hanst nBe Bepmnnbl A (-3; 3) u B (5; -1) u Touka D (4; 3) nepeceueHus: BBICOT TPEYToOJIbHHKA.
Crenartp yeprex.

3amanue 5.
CocTaBuTh ypaBHEHHE U MOCTPOHUTH JTUHHIO, KaXJas TOYKAa KOTOPOW HAaXOIUTCS BABOE Najbllie OT

Touku A (4; 0), yem ot Touku B (1; 0).

3ananue 6.
JlaHbI 1Ba THHEHHBIX TIPEOOPA30BAHHUS:
/ 11 / /
X1:2X2’ X1=_3X1+6X3’

X;:—2X1+3X2+2X3, X;/: 2Xi+7X;'
X3=4X1_X2+5X3; X;/Z—X/2+3XQ.

CpencTtBaMu MaTPHUYHOTO MCUYHMCICHUS HAWTH MpeoOpa3oBaHUE, BBIPAKAIOIICE X", x/, X3 yepes Xi,
X2, Xa.
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Bapuanr 5

3ajmanue 1.
JlaHna cucremMa JIMHENHbIX YpaBHEHUN
2X, =X, T Xs =4

3X,+4X,—2X,=11,
3X,—2X,+4x,=11.
JlokazaTh €€ COBMECTHOCTb U PEIIUTH ABYMsI CIIOCOO0aMU:
1) Meronom IMaycca; 2) cpencTBaMu MAaTPUYHOTO UCYUCIICHHUS.

3amanme 2.
Hanbl Bektopsl a=(2; 4; 1), b=(1; 3; 6), c=(5; 3; 1) u d=(24; 20; 6) B HekoTopoMm Oa3uce. [Toka3arp,
YTO BEKTOPHI 4, D, ¢ 00pasyroT 6a3uc, u HalTH KOOpAMHATHI BekTopa d B 3TOM Oasmce.

3ajanue 3.

Jlanbl KOOpAMHATHI BepiirHbl upaMuibl A1A2A43As : A1(10;6;6), A2(-2;8;-2), Az (6;8;9), As (7;10;3).
Haiitu:1)umuny pebpa A1A42; 2)yron mexny pedbpamu A142 yw A1As; 3)yron mexay pedpom A1As u
rpanblo  A14243; 4)momans rpanu Ai1d2A43; 5)o6beM nupamuabl; 6)ypaBHeHHEe npsMon A1A:
7)ypaBHeHue MI0CKOCTH A1A42A43; 8)ypaBHEHHE BBICOTHI, OIMYIICHHON W3 BEpUIMHBI A4 Ha TpaHb
A1A42A43. Cnenath 4epTex.

3asanue 4.

Hauner Bepmuabl A (-3; -2), B (4; -1), C (1; 3). Tpaneuus ABCD (AD || BC). U3BectHO, 4TO
JUArOHAJINA TpaIleluy B3aUMHO TIEPIICHIUKYIApHBL. Halitn koopamHatel BepmmHbl D 3T0i Tpamenuu.
Cnenarb 4epTex.

3ajanue 3.
CocTaBuTh ypaBHEHHUE U MNOCTPOUTH JINHUIO, PACCTOSHUE KaXKJI0M TOUKU KOTOpOH OT Touku A (2; 0) u

oT mpsiMoii 2X + 5 = 0 oTHOCsTCA, Kak 4:5.

3ananue 6.
JlaHbl 1Ba TUHEWHBIX MPe0Opa3OBaHUS:

/ " 4 / 3 / /
X1:3X1_X2+5X3’ Xi =4XToXo T Xa
=y +2y, +4 "=3y/ 2x.
Xz_X1+ X2+ X3’ Xz_ X1+X2+ X3’
_ . I / /
X3—3X1+2X2+X3, X3:X1+2X2+X3'
CpencTBaMu MaTpUYHOTO MCUUCIICHUS HAWTH MpeoOpa3oBaHME, BhIpaXKaIoIee N 1, X”z, x5 yepes Xi,

X2, Xa.

Bapuanr 6

3ananue 1.
Jlana cucremMa JTMHENHBIX YpaBHEHUHN

3X1+4X2+2X3:8,
2X1_X2_3X3:_4’
X1+5X2+X3:O-

Jloka3atpk €€ COBMECTHOCTh M PEILIUTh JBYMS CIIOCOOAMHM:
1) Metonom I"aycca; 2) cpeacTBaMu MATPUYHOTO MCUHCICHHUSL.
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3ajanue 2.
Hansr Bextopsr a(1; 7; 3), b(3; 4; 2), c(4; 8; 5) u d(7; 32; 14) B HekoTtopoMm Oasuce . [lokazars, uTo
BEKTOPHI a, B, ¢ 00pa3yroT 6asuc, ¥ HATH KOOpAWHATHI BekTopa d B aTOM Gasuce.

3ananue 3.

JlaHbl KOOpAMHATHI BepiiuHbl upaMuisl A1A243A4: A1(1;8;2), A2 (5; 2; 6), Az (5; 7; 4), A4 (4; 10; 9).
Haiitu: 1)muny pebpa A142; 2)yron mexnay pedpamu A1z uw A1As; 3)yron mexny pedpom Aids u
rpaabio A14243; 4)nnomans rpaHu Ai142A43; 5)o6beM nupamuabl; 6)ypaBHeHHE TpsMon A1A»;
7)ypaBHeHuEe IIOCKOCTU A142A43; 8)ypaBHEHHE BBICOTHI, OIYIIEHHON W3 BEpIIMHBI A4 Ha IpaHb
A1A42A43. CenaTh 4epTeK.

3ananue 4.
Jlanbl ypaBHEHMsI JBYX CTOPOH TpeyrojbHuka 5SX — 4y + 15 =0u 4X + y — 9 = 0. Ero menuansl

nepecekaroTcss B Touke P(0;2). CocTaBuUTh ypaBHEHHE TPEThEH CTOPOHBI TpeyrosbHUKa. CraenaTth
YEepTEK.

3amanue 5.
CocTaBuTh ypaBHEHHE U MOCTPOUTH JIMHUIO, PACCTOSHUE KAXI0M TOYKU KOTOpoil oT Touku A (3; 0)

BJIBO€ MEHBIIIE paccTOssHMS OT Touku B (26; 0).

3aznanue 6.
JlaHbl 1Ba TUHEHWHBIX MPEe0Opa3OBaAHUS:

Il / /
X1:4X1+3X2+2X3’ Xl:Xl_ZXZ_XS,

Il / /
X2:_2X1+X2_X3’ X2=3X1+X2+2X3’
Xs=3Xt Kot Xa X0 = Xo+2X,+ 2 Xy

Cpe,[[CTBaMI/I MAaTpUIHOI'0 MCYHUCICHUA HaUTHU npeo6pa30BaHHe, BbIpa’karomice X//l, X//2, X//3 qcpes3 X1,
X2, Xa.

Bapuanr 7
3ananue 1.
Jlana cucremMa JIMHENHBIX YpaBHEHUI
X1 + Xz - X3 = 1’

8X,+3X,~6X;=2

A%, +X,—3X, =3
JlokasaTh €€ COBMECTHOCTh U PEIIUTH ABYMsI CIIOCOOaMU:
1) Metogom "aycca; 2) cpeacTBaMu MATPUYHOTO UCUHCIICHHS.

3amanue 2.
Hansr Bextopsr a(l; -2; 3), b(4; 7; 2), c(6; 4; 2) u d(14; 18; 6) B HekoTopoMm Oasuce. [Tokazars, uTo
BEKTOPHI a, B, ¢ 00pa3yroT 0a3uc, ¥ HATH KOOpAWHATHI BekTopa d B 3TOM Oasuce.

3aganue 3.

JlaHbI KOOPAMHATHI BepIIHHbBI upaMusl A1A2A43A4: A1 (6; 6; 5), A2 (4; 9;5), Az (4; 6; 11), A4 (6;9;3).

Haiitu: 1)muny pebpa A142; 2)yron mexnay pedpamu A1z uw A1Aa; 3)yron mexny pedpom Aids u
rpanblo A142A43; 4)mnomanps rpaHu Ai14243; 5)o0bemM nupamuibl; 6)ypaBHeHHEe NpsAMon A1A4»;
7)ypaBHeHue MIOcKOoCcTH A142A43; 8)ypaBHEHHE BBICOTHI, OINYIIEHHON W3 BEPIUMHBI A4 Ha IpaHb
A1A42A43. CenaTh 4epTexK.
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3ananue 4.
Hansr nBe BepmuHbl A (2; -2) u B (3;-1) u Touka P(1; 0) mepeceuenust menuan tpeyroinpauka ABC.

CocTaBuTh ypaBHEHHE BBICOTBI TPEYTOJbHUKA, IPOBEACHHOMN Yepe3 TpeThio BepnHy C.

3amanue 5.
CocTaBUTh ypaBHEHUE M MOCTPOUTH JIMHUIO, KKIas TOYKA KOTOPOH OJIMHAKOBO yjajcHa OT TOYKH A

(0;2) mor mpsimo Yy — 4 = 0.

3amanue 6.
JlaHbl 1Ba TUHEHHBIX MPeoOpa30OBaHMS:

X=X 3%, 8X, [ X1 == Xi+8X,—2Xs:
Xo=6X, 9%, Xor 1 X0 =A%, +3X,+2X,,
X3:2X1+X2+8)(3; X;’=3Xi—8X;+5X;.

Cpe[[CTBaMI/I MaTpUYHOT'O MCYHCJICHUS HaiTH Hp606pa30BaHI/I€, BbIpakaromiee N 1, X”z, X”a qepes Xi,
X2, X3.

Bapuanrt 8

3amanue 1.
JlaHa cucremMa JTMHEWHBIX YpaBHEHUIA

X1_4X2_2X3 =3,
3X1+ X, + X3=5,

3X1_5X2_6X3 =-9.
Jloka3aTb €€ COBMECTHOCTb M PEHIUTH JIBYMS CIIOCOOAMH:
1) Meronom I"aycca; 2) cpeacrBaMu MATPUYHOTO MCUHCIIEHMUSL.

3amanue 2.
Hanst Bektopsl a (1; 4; 3), b (6; 8; 5), ¢ (3; 1; 4), d (21; 18; 33) B HekoTopoMm Oasuce. [Tokaszars, 4To
BEKTOPHI a, B, ¢ 00pa3yroT 6asuc, ¥ HATH KOOpAWHATHI BekTopa d B 5TOM Gasuce.

3aganue 3.

Jlanbl KOOpAMHATHI BepuIuHbl upamMusl A1d2AzAs: A1 (7; 2; 2), A2(5; 7; 7), A3 (5; 3; 1), A4 (2; 3; 7).
Haiitu: 1) muny pedpa A142; 2)yron mexay peopamu A1z u A1As; 3)yron mexay pedpom Ai1ds u
rpanbl0 A142A43; 4)nnomanb TpaHu Ai1A2A43; 5)o0beM mnupaMuibl; 6)ypaBHeHHE OpsaMon A1A»;
7)ypaBHeHue MI0CKOCTH A142A43; 8)ypaBHEHHE BBICOTHI, OINYIIEHHON W3 BEpLIMHBI A4 Ha TIpaHb
A1A42A3.

3ananue 4.
JlaHbI ypaBHEHUS IBYX BBICOT TPEYroJbHHMKA X + Y =4 m Yy = 2X u oxHa u3 ero BepmuH A (0; 2).
CocraBuTh ypaBHEHMs TpeyrojapHuKa. CIenarb 4epTex.

3amanue 5.
COCTaBI/ITB ypaBHeHI/Ie %1 HOCTpOI/ITB J'II/IHI/IIO, KaxXKaad To4YKa KOTOpOI\/'I paBHOOTCTOI/IT OT OCHU Op)II/IHaT Hu

OT OKPYKHOCTH X2+ Y2 = 4X.
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3ananue 6.
JlaHbl 1Ba TUHEWHBIX MPEe0Opa3OBAHMS:

i / / /
X1=X1_3X2+4X3’ Xl:4Xl+5X2_3X3’
i / / /
Xo=2XF X~ 5Xs | Xe T X T X T X
) i / /
X3:_3X1+5X2+X3' X3:7X1+4X3'

Cpe):[CTBaMI/I MaTpUYHOT'O MCYUHCJICHHUS HalTH HpCO6p330BaHI/I€, BbIpaKkaromiee N 1, X”z, X”3 qepes Xi,
X2, Xa.

Bapuant 9
3ananue 1.
JlaHa cucteMa JTMHEMHBIX YpaBHEHUH
7 X~ 5 X, = 31,

4y, +1ly, =-43,
2X1+3X2+4X3 =-20.

Jloka3aTh €€ COBMECTHOCTb M PEIIUTh JIBYMS CIIOCOOAMH:
1) Meronom I"aycca; 2) cpeacrBaMu MATPUYHOTO MCUHCIIEHMUSL.

3ajanue 2.
Hansl BexTopsl @ (2; 7; 3), b (3; 1; 8), ¢ (2; -7; 4) u d (16; 14; 27) B HekoTopoMm Oasuce. [Tokaszats, uTo
BEKTOPHI a, B, ¢ 00pa3yroT 6asuc, ¥ HATH KOOpAWHATHI BekTopa d B aTOM Gasuce.

3ananue 3.

JlaHbI KOOpAMHATHI BepIIHHBI upamusl A1A243A44 1A1(8; 6; 4),A2 (10;5;5), Az (5; 6; 8), A4 (8; 10; 7).
Haiitu: 1)y pedpa A1A42; 2)yron mexny pedpamu A1Az2 g A1As; 3)yron mexay pedbpom A1As u
rpanblo A142A43; 4)mnomanb rpaHu Ai1A2A43; 5)o0bemM nupamuibl; 6)ypaBHeHHE OpsIMon A1A4»;
7)ypaBHeHue II0CKOCTU A142A43; 8)ypaBHEHHE BBICOTHI, OINYIIEHHONM W3 BEpLIMHBI A4 Ha IpaHb
A1A42A43. Cnenath 4epTex.

3aznanue 4.
JlaHbI ypaBHEHUS IBYX MeAuaH TpeyroipHuka X —2y + 1 =0m y — 1 = 0 u onna u3 ero BepmmH A (1;
3). CocTaBUTh ypaBHEHHUS €r0 CTOPOH.

3ajaHue 3.
CocTaBuTh ypaBHEHHUE U MTOCTPOUTH JIMHUIO, Ka)KJasi TOUKa KOTOPOM paBHOYyAajeHa OT TOUKH A (2; 6)

U oT npsimoit Y + 2 = 0.

3ananue 6.
JlaHbl 1Ba THHEHWHBIX MPEe0Opa30BaHUS:
I I /
X =3X, 43X, +8Xy | Xt = 2Xi™ Xo 72X
I I /
Xa=OX Tt Xar 1 X = 7 Xat Xo T4 X
Xs=3X,~6Xs; Xs = 6X, +4X,+7 X

Cpe,Z[CTBaMI/I MaTpUIHOTO0 MCYHCIICHUA HaWUTH npe06pa3OBaHHe, BbIpaXKaromee X”l, X//Z, X”s qecpe3 X1,
X2, Xa.
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Bapuant 10
3ajmanue 1.
JlaHna cucremMa JIMHENHbIX YpaBHEHUN

Xl+2X2+4X3=31,
5X1+ X2+2X3:20,
3X1_X2+ X3=9-

Jloka3aTh €€ COBMECTHOCTb U PEIIUTh ABYMsI CIIOCOOaMU:
1) Meronom IMaycca; 2) cpencTBaMu MAaTPUYHOTO UCYUCIICHHUS.

3amanme 2.
Hansl Bextopsl @ (7; 2; 1), b (4; 3; 5), ¢ (3; 4; -2) u d (2; -5; -13) B HeKoTOpOM Ga3zuce. [TokasaTh, uTo
BEKTOpHI 4, B, ¢ 00pa3yioT 0a3uc, U HATH KOOpAUHATHI BeKTOpa d B 3TOM Oasuce.

3ajanue 3.

Janbl KoopaAuHATHI BepinHbl mupamusl A1d2A43A4 (A1 (7; 7; 3), A2 (6; 5; 8), A3 (3; 5; 8), A4 (8; 4; 1).
Haiitu:1)muny pebpa A1A42; 2)yron mexny pedbpamu A142 yw A1As; 3)yron mexay pedpom A1As u
rpanblo A142A43; 4)nnowanbs rpaHu A14243; 5)o0bem nupamuibl; 6)ypaBHeHHE OpsAMon A1A42;
7)ypaBHeHue MI0CKOCTH A1A42A43; 8)ypaBHEHHE BBICOTHI, OIMYIICHHON W3 BEpUIMHBI A4 Ha TpaHb
A1A42A43. Cnenath 4epTex.

3asanue 4.
JIBe CTOpOHBI TpeyroJibHUKA 3aJaHbl ypaBHEHUsIMU 5X — 2y — 8 = 0 u 3X — 2y — 8 = 0, a cepenuna

TpPETbEe CTOPOHBI COBMAIAET C HayasoM KoopAuHaT. COCTaBUTh ypaBHEHHE 3TOM cTopoHbl. Crenarb
4epTexK.

3ajanue 3.
CocTaBuTh ypaBHEHHE U [TOCTPOUTD JTMHUIO, KAX/1as TOUKAa KOTOPOM OTCTOUT OT Touku A (-4; 0) BTpoe

JaJIbIIC, YEM OT Hadajla KOOpAUHAT.

3ananue 6.
JlaHbl 1Ba TUHEHWHBIX MPe0Opa3OBaHUS:

11 / /
X1:X1+3X2+8X3’ X1:3X1+X2’
/ 11 / / /
X2:6X1+9X2+X3’ X2:X1_2X2_X3’
_ - 11 / /
Xs=2X,+3Xs X5 =3X,+2 X
CpeHCTBaMI/I MaTpuiIHOTO MCYHUCIICHUA HaUTHU HpeO6pa3OBaHI/Ie, BbIpaXKaromee X//l, X/IZ, X//3 qepe3 X1,

X2, Xa.

Bapuant 11

3ananue 1.
Jlana cucremMa TMHENHBIX YpaBHEHUHN

12 )(1—13)(2—4)(3 =-10,
7X1_9X2_11X3 =0,
12 X1_17 )(2—15)(3 =—7.

JlokazaTh €€ COBMECTHOCTh M PEIIUTH ABYMsI CIIOCOOaMMU:
1) Metonom I'aycca; 2) cpeacrBaMu MaTpU4HOTO MCUHCIICHMSL.
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3amanue 2.
Hansr Bextopst a (1; 3; 2), b (3; 2; 5), ¢ (-6; 5; -3), d (12; -10; 6) B HEKoTOpOM Gasuce. [TokazaTh, 4TO
BEKTOPHI a, B, ¢ 00pa3yroT 6asuc, ¥ HATH KOOpAWHATHI BekTopa d B aTOM Gasuce.

3ananue 3.

JlaHbl KOOpAUHATHI BepuinHbl mupaMuabl 41424344 © A1 (3; 5; 4), A2 (5; 8; 3), Az (1; 9; 9), A4 (6; 4;
8).

Haiitu:1)ymny pebpa A142; 2)yron mexnay pedpamu A142 uw A1As; 3)yron mexay peopom A1ds u
rpaubio A142A43; 4)mnomans rpaHun A14243; 5)o0beM nHMpamunabl; 6)ypaBHeHHEe mpsmMon A1A4»;
7)ypaBHeHUEe TUIOCKOCTH A142A43; 8)ypaBHEHHE BBICOTHI, OMYIIEHHOHW W3 BEpPUIMHBI A4 Ha TpaHb
A142A43. Cnenatb 4epTex.

3ananue 4.
Hanbl cepeauubl cTopoH TpeyroiabHuka: A1 (-1; -1), B1 (1; 9), C1 (9; 1). CocraBuTh ypaBHEHHS
CEPEIUHHBIX MEPIEHANKYISIPOB K CTOPOHAM TPEYTOJIbHUKA.

3amanue 5.
CocTaBUTh YpaBHCHHE U MMOCTPOMTH JIMHUIO, KaXIasi TOYKa KOTOpOoi BaBoe Oimke Kk Touke F (-1; 0),

4yeM K npsaMoi X = -4.

3amanue 6.
JlaHbl ABa TUHEHHBIX MPeoOpa3oBaHUS:

X =3X 4%+ 2Xs | X = X—AXo— 2 Xy
Xo = 2%~ Xo=3Xs  1Xs =5X,+2X, +13 X,
/ ) I I /

X3=X1+5X2+3X3’ X3:3X1_X2+5X3'

Cpe[[CTBaMI/I MaTpUYHOT'O MCYHCJICHUS HaiTH Hp606pa30BaHI/I€, BbIpakaromiee N 1, X”z, X”3 qepes Xi,
X2, X3.

Bapuanr 12
3aganue 1.
Jlana cucrema JIMHEHHBIX YPaBHEHUN
1X,—2X,=-24,

6X1—4X2—5X3=—37,
4)(1+3)(2+6)(3 =13.

Jloka3athk €€ COBMECTHOCTh M PEILIUTh JBYMs CIIOCOOAMHM:
1) Metonom I"aycca; 2) cpeacTBaMu MATPUYHOTO MCUHCIEHMUSL.

3amanue 2.
Hanst Bexktopsr a (5; 1; 4), b (-1; 2; 3), ¢ (-1; 3; 2), d (0; 14; 16)B HekoTOopoM Oasuce. TTokazaTh, 4TO
BEKTOPHI a, B, ¢ 00pa3yroT 0a3uc, U HATH KOOpAMHATHI BekTopa d B 3TOM Oasuce.

3amanme 3.

JlaHbI KOOPAMHATHI BepIIHHbBI upaMuibl A1A2A3A4: A1 (2; 4; 3), A2(7; 6; 3), A3 (4; 9; 3), A4 (3; 6; 7).
Haiitu: 1)mmmuny pebpa A142; 2)yron mexnay pedopamu A142 u A1As; 3)yron mMexnay peopom A1z u
rpanbl0 A142A43; 4)mnomans rpaHu Ai1Ad»Asz; 5)o0beM TUpaMuabl; 6)ypaBHeHUE NpAMol A1A:
7)ypaBHeHue MI0CKOCTH A142A43; 8)ypaBHEHHE BBICOTHI, OINYIICHHON W3 BEpLIMHBI A4 Ha TIpaHb
A1A42A3.
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3ananue 4.
Hanbsr Bepmmabl Tpeyroabauka: A (1; 1), B (4; 5), C (13; -4). CoctaBuTh ypaBHEHHE MEIAHAHBI,

MPOBEJICHHOW M3 BepuIMHbI B, W BBICOTHI, omymieHHOW u3 BepmuHbl C. BbuuciauThs miomaas
TpeyrojbHuka. CaenaTh YepTexK.

3ajanue S.
CocraBUTh ypaBHEHHE M MOCTPOUTH JUHUIO, KAXkIasi TOUYKA KOTOPOM BIBOE Oimke K mpsiMoit X = 1,

yem Kk Touke F (4; 0).

3aynanue 6.
JlaHbl ABa TUHEHHBIX MPeoOpa30BaHUS:

/ I / /
X1:5X1_X2+3X3’ X1:2X1+X3’
/ I / /
Xo= X~ 2 Xy Xz = X1 ™9 Xy
/ ] I /
X3=7X1_X3' X3:2X3'

Cpe,[[CTBaMI/I MAaTpUIHOI'0 MCYHCICHUA HaUTHU npeo6pa30BaHHe, BbIpa’Xaromice X//l, X//2, X//3 qcpes3 X1,
X2, Xa.

Bapuanr 13
3ajnanue 1.
Jlana cucrema JIMHENHBIX YpaBHECHUN
X1_4X2_2X3 = 0’

3)(1—5)(2—6)(3:—21,

3X, + X, T X =4
JlokazaTh €€ COBMECTHOCTh U PEIIUTh ABYMsI CIIOCOO0aMHU:
1) Metogom "aycca; 2) cpeactBaMu MATPUYHOTO UCUHCIICHHUSL.

3amanue 2.
Hansr Bextops! a (1; 2; 3), b (2; -3; 1), ¢ (-1; 2; 1), d (2; 2; 8)B HekoTOopoM Oasuce. [TokasaTh, uTO
BEKTOPHI a, B, ¢ 00pa3yroT 0a3uc, ¥ HATH KOOPAWHATHI BekTopa d B 3TOM Oasuce.

3ajnanue 3.

JlaHbI KOOpAMHATHI BepIIUHbI upamMu sl A1A243A44:A1(6; 6; 2), A2(5; 4;7), Az (2; 4;7), A4 (7; 3; 0).
Haiitu: 1)uny pebpa A142; 2)yron mexnay pedpamu A1Az2 u A1Aa; 3)yron mexnay pedbpom Aids u
rpanbto A142A43; 4)mnomans rpanu A1A2As; 5)o0beM nupamunel; 6)ypaBHeHHE UpsAMOd A1Ad> ;
7)ypaBHeHUe IUIOCKOCTH A142A43; 8)ypaBHEHHE BBICOTHI, ONYIIEHHONW W3 BEPIIMHBI A4 Ha T'paHb
A1A42A43.

3ananue 4.
Jansl cropons! TpeyronbHuka: X —Y =0 (AB), X + y — 2 = 0 (AC). CocTaBuTh ypaBHEHHUS MEIHAHBbI,
MPOXOJAIIeH Yepe3 BepIIMHY B U BBICOTHI, MpOXOAsIel yepe3 BepIInHy A.

3aganue 5.
CocTaBUTh YpaBHEHHUE M MTOCTPOUTH JTMHHIO, KaX/1asi TOYKa KOTOPOU BIBOE Aajbiie oT Touku F (-8; 0),

94eM OT MPSIMOit X = -2,
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3ananue 6.
JlaHbl 1Ba TUHEWHBIX MPEe0Opa3OBAHMS:

X=X+ 3o+ 4Xs | X0 = Xt X~ 6 X
X, = 4%, - 9%, X, =3X.+ T X,
X=X Xot Xat X = X Xom X

Cpe):[CTBaMI/I MaTpUYHOT'O MCYUHCJICHHUS HalTH HpCO6p330BaHI/I€, BbIpaKkaromiee N 1, X”z, X”3 qepes Xi,
X2, Xa.

Bapuanrt 14
3ananue 1.
JaHa cucteMa TMHEMHBIX YpaBHECHUN

2X1+15X2+2X3: -6,
9)(2—3)(3 =3

6X,—9X,—2X,=26.
Jloka3aTh €€ COBMECTHOCTb M PEIIUTh JIBYMS CIIOCOOAMH:
1) Metonom [Maycca; 2) cpencrBaMu MATPUYHOTO UCUHUCIICHHUSL.

3amanue 2.
ansl BexTopsl a (2; 7; 7), b (-4; 3; 9), ¢ (9; -6; -9), d (28; -1; 5) B HekoTOpoM Oazuce. [TokazaTsh, 4TO
BEKTOPHI a, B, ¢ 00pa3yroT 6asuc, ¥ HATH KOOpAWHATHI BekTopa d B aTOM Gasuce.

3ananue 3.

JlaHbI KOOpAMHATHI BepIIHHbI upaMuasl A1A243A44: A1 (0; 7; 1), A2 (4; 1; 5), Az (4; 6; 3), A4 (3; 9; 8).
Haiitu: 1)y pedpa A1A42; 2)yron mexny pedpamu A1Az2 m A1As; 3)yron mexay pedbpom A1As u
rpanblo A142A43; 4)mnomans rpaHun Ai1A»Asz; 5)o0beM mUpaMuabl; 6)ypaBHeHHE OpAMON A1A2
7)ypaBHeHue II0CKOCTU A142A43; 8)ypaBHEHHE BBICOTHI, OINYIIEHHONM W3 BEpLIMHBI A4 Ha IpaHb
A1A42A43.

3aznanue 4.
Jansl nmocnenoBarenabHble BeplinHbl napamienorpamma: A (0; 0), B (1; 3), C (7; 1). Haittu yron
MEX/y €ro JUaroHaJsIMM U IIOKa3aTh, YTO ATOT MapajuIeIorpaMM sBISETCS MPSIMOYTOJIbHUKOM.

3amanmue 5.
Hamnucars ypaBHeHHE MHOKECTBA TOUYEK, PABHOYIAJIEHHBIX OT Hayajaa KOOPJAUHAT U OT MpsIMOit X = -4.

Haiitu Touknu MepeCcCUCHUA 3TOH JTUHUH C OCSIMH KOOpAUHAT U ITOCTPOUTH €C.

3ananue 6.
JlaHbl 1Ba TUHEWHBIX MPe0Opa3OBaHUS:

X, =4X,+3X,+5 Xy | X, = X, +5X,~3X.
/ 1l / / /

X2=6X1+7X2+X3’ Xo = Xi™ X~ Xse

X;:9X1+X2+8X3? X/3IZ7X1+4X;-

Cpe,Z[CTBaMI/I MaTpUIHOTO0 MCYHCIICHUA HaWUTH npe06pa3OBaHHe, BbIpaXKaromee X”l, X//Z, X”s qecpe3 X1,
X2, Xa.
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Bapuanr 15

3ajmanue 1.
JlaHna cucremMa JIMHENHbIX YpaBHEHUN

3X1+ X2+2X3=11,
2X1+2X2_3X3:9’

X, +9X,—8X,=23.
Jloka3aTh €€ COBMECTHOCTb U PEUIUTh IBYMS CIIOCOOAMU:
1) Meronom IMaycca; 2) cpencTBaMu MAaTPUYHOTO UCYUCIICHHUS.

3amanme 2.
Hansr Bexktopsl a (1; 2; 1), b (2; -1; 3), ¢ (3; -1; 4), d (5; 1; 6) B HEKOTOpOM Oa3uce. [lokazars, uTo
BEKTOpHI 4, B, ¢ 00pa3yioT 0a3uc, U HATH KOOPAUHATHI BekTopa d B 3TOM Oasuce.

3ajanue 3.

Jlanbl KOOpAMHATHI BepIHHbI upamubl A1d243A44:A1(2; 4; 3), A2 (4; 6; 6), Az (4; 2; 0), A4 (1; 2; 6).
Haiitu:1)muny pebpa A1A42; 2)yron mexny pedbpamu A142 yw A1As; 3)yron mexay pedpom A1As u
rpanblo A14243; 4)momans rpaHu Ai1d2A43; 5)o6beM nupamubl; 6)ypaBHeHHE npsiMon A1A:
7)ypaBHeHue MI0CKOCTH A1A42A43; 8)ypaBHEHHE BBICOTHI, OIMYIICHHON W3 BEpUIMHBI A4 Ha TpaHb
A1A42A43.

3asanue 4.
Jana BepmnHa tpeyronsHuka A (3; 9) u ypaBHenus menuan: Y — 6 = 0; 3X — 4y + 9 = 0. Haiitu
KOOPJMHATHI JIBYX BEPIITUH.

3amanue 5.
Hanwucath ypaBHEHHE MHOXKECTBA TOYCK, OJIMHAKOBO yJalleHHbIX OT Touku F (0; 2) u mpsimoii Y = 4.

Haiitn To4ukM nepecedenus 3TOM KpUBOU € OCSIMU KOOPJMHAT U IIOCTPOUTH €€.

3amanue 6.
JlaHbI 1Ba TIMHEHHBIX IPe0Opa30BaHUS:
/ 11 /
X1=7X2_X3’ X1:2X1’
/ 2 1/ / /
X2 = Xi—2 X, X2 = X2~ 2 Xa

I 5 3y " ) / /

Xs_ X1+X2+ X3’ X = X1+X3'
CpeHCTBaMI/I MaTPUYHOI'O MCUHCIICHUSA HailTH Hpeo6pa3OBaHI/Ie, BbIpa)karoliee N 1, X”z, X”3 qepes Xi,
X2, Xa.

Bapmuanr 16

3aganue 1.
Jlana cucrema JIMHEHHBIX YPaBHECHUN

4X1_7X2_2X3:O’
2X1_3X2_4X3:16’

3X,—8X,~TX,=22.
Jloka3atpk €€ COBMECTHOCTb M PEILIUTh JBYMs CIIOCOOAMHM:
1) Metonom "aycca; 2) cpenctBamMu MATPUYHOTO UCUHUCIICHHUSL.
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3ajanue 2.
Hansr Bextopsl a (5; 2; 1), b (8; -3; 2), ¢ (-1; 2; 3), d (7; 9; 1) B HekoTopoM Oaswuce. [Tokazark, uTo
BEKTOPHI a, B, ¢ 00pa3yroT 6asuc, ¥ HATH KOOpAWHATHI BekTopa d B aTOM Gasuce.

3ananue 3.

Jlanbl KoopauHATHl BepinuHbl mupamuasl A1A2A43A4:Aq (5; -1; 3), A2 (8; 8; -3), Az (2; 0; 2), A4 (4; 1;
0).

Haiitu:1)ymny pebpa A142; 2)yron mexnay pedpamu A142 uw A1As; 3)yron mexay peopom A1ds u
rpanbio A142A43; 4)mnomans rpaHun A1A2A43; 5)o0bemM mupamuabl; 6)ypaBHeHHE mpsmMond A1A: ;
7)ypaBHeHUEe TIOCKOCTH A142A43; 8)ypaBHEHHE BBICOTHI, OMYIIEHHOHW W3 BEpUIMHBI A4 Ha TpaHb
A1A42A43.

3ananue 4.

Janbl cTtopoHsl TpeyronbHuka: X —y + 2 = 0 (AB), x =2 (BC), x + y — 2 = 0 (AC). CocraButh
ypaBHEHHE IMPSIMO, MPOXOJSAIICH 4yepe3 BepinuHy B u depe3 Touky Ha cropone AC, mensinyio ee
(cuuTas oT BepmMHBI A) B OTHOIICHUH 1:3.

3amanme 5.
Haiitu ypaBHEHHE MHOKECTBA TOUEK, PABHOOTCTOAIIUX OT OKPYKHOCTH X2 + 4X + y° =0 u oT TOUKH

M (2; 0).

3apmanue 6.
JlaHbl 1Ba TMHEHWHBIX MPEe0Opa3OBaAHUS:

X=Xt 2%, 3%y X = X +5X,~3Xs
/ Il / / /

X2:2X1+3X2_4X3’ Xo = Xi™ Xo™ Xy

Xy =3X~2X,~5Xs |Xs =7 Xi+4 Xy

Cpe,[[CTBaMI/I MAaTpUIHOI'0 MCYHCICHUA HaUTHU npeo6pa30BaHHe, BbIpa’Xaromice X//l, X//2, X//3 qcpes3 X1,
X2, Xa.

Bapuanr 17
3ajnanue 1.
Jlana cucrema JIMHENHBIX YpaBHEHUI
2%, +3X,+4X, =9,
4y, +11x, =1,

X, —9X,=-1
Jloka3aTh €€ COBMECTHOCTh U PEIIUTH JABYMsI CIIOCOOaMU:
1) Metonom I"aycca; 2) cpenctBaMu MAaTpUYHOTO UCHHUCTICHHUSL.

3amanue 2.
Hansr Bextopst a (1; 2; 3), b (-2; 3; -2), ¢ (3; -4; -5), d (6; 20; 6) B HekoTOpOoM Oa3uce. [TokazaTh, 4TO
BEKTOPHI a, B, ¢ 00pa3yroT 6a3uc, ¥ HATH KOOpAWHATHI BekTopa d B 3TOM Gasuce.

3aganue 3.

JlaHbl KOOPAMHATHI BepiIHHbI upaMusl A1A2A43A4: A1 (6; 1; 1), A2 (4; 6; 6), Az (4; 2; 0), A4 (1; 2; 6).
Haiitu: 1)muny pebpa A142; 2)yron mexnay pedpamu A1z uw A1Aa; 3)yron mexny pedpom Aids u
rpanblo A14243; 4)mnomans rpaHun Ai1A42As3; 5)o0beM mupaMuabl; 6)ypaBHeHHE HpAMON A1A2
7)ypaBHeHuEe MIOCKOCTH A1A42A43; 8)ypaBHEHHE BBICOTHI, OINYIIEHHON W3 BEPIUMHBI A4 Ha IpaHb
A1A42A43.
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3ananue 4.
Haiitn ypaBHEeHHEe mpsiMoid, ipoxo el uepe3 Touky (-1; 1) Tak 4ToOBI cepeiiHa €€ OTpe3Ka MEXTy

npsaMbiMu X + 2Y — 1 =0 u X + 2y — 3 = 0 niexana Ha npsmoit X —y —1 = 0.

3amanue 5.
CocTaBuTh ypaBHEHUE MHOXKECTBA TOUYCK, PACCTOSHUSA KOTOPBIX OT Toukd A (0; 1) B ABa pa3a MEHbIIIE

paccrosHus 10 npsimoii y —4 = 0.

3amanue 6.
JlaHbl 1Ba TUHEHHBIX MPeoOpa30OBaHMS:

/ I / / /
X1:X1+2X2+X3’ Xi =X T X = Xs»

X, =3X—5X,+3Xar 41X =4X —3X,+ X
/ . I / /
X3:2X1+7X2_X3’ X3:2X1+X2'

CpeI[CTBaMI/I MaTpU4YHOI'O0 MCYHCIICHUA HAWUTHU npeo6pa30BaHHe, BbIpakaromiee X//l, X”z, X//3 qcpe3 X1,
X2, Xa.

Bapuanr 18

3ajnanue 1.
Jlana cucrema JIMHENHBIX YpaBHEHUN

3X1_2X2+4X3:_3’
2X1_3X2+ X3:_2’

A%, X,+9IX;,=-6.
Jloka3aTh €€ COBMECTHOCTb M PEIIUTH JIBYMS CIIOCOOaMH:
1) Meronom I"aycca; 2) cpeacrBaMu MATPUYHOTO MCUHCIIEHMUSL.

3amanue 2.
Hausl BexTops! A (4; 2; 5), b (-3; 5; 6), ¢ (2; -3; -2), d (8; 11; 13) B HekoTopoM 6asuce. [Tokaszars, 4TO
BEKTOPHI a, B, ¢ 00pa3yroT 6asuc, ¥ HATH KOOpAWHATHI BekTopa d B 5TOM Gasuce.

3aganue 3.

Jlaub! KOOpAMHATHI BepiirHbl upamuibl 414243442 A1 (3; 3; 4), A2(6; 9; 1), Az (1; 7; 3), A4 (8; 5; 8).
Haiitu: 1) muny pedpa A142; 2)yron mexay peopamu A1z u A1As; 3)yron mexay pedpom A1ds u
rpanbl0 A142A43; 4)nnomanp TpaHu Ai1A2A43; 5)o0beM mnupaMuibl; 6)ypaBHeHHE OpsaMon A1Ad»;
7)ypaBHeHUEe MIOCKOCTH A142A43; 8)ypaBHEHHE BBICOTHI, OINYIIEHHOM W3 BEpIIMHBI A4 Ha TIpaHb
A1A42A3.

3aznanue 4.
B tpeyronsanke ABC nansl: ypaBHeHHE cTopoHBI AB 3X + 2y = 12, ypaBHeHUe BbICOTHI BM X +2y =

4, ypaBHeHue BbICOTHI AM 4X + y = 6, rie M — Touka nepecedyeHust BbICOT. Hamucarbs ypaBHeHUs
cropod AC, BC u BeicoTel CM.

3ajmanue 3.
Jlana okpyxkHOCTh X2 + Y2 =4. M3 Touku A (-2; 0) mpoBeneHa xopaa AB, koTopas mpofomkeHa Ha
pacctostaue |[BM| = |AB|. HaliTu MHOXECTBO TOUeK M.
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3ananue 6.
JlaHbl 1Ba TUHEWHBIX MPEe0Opa3OBAHMS:

/ 1 / /
X=Xt Xot Xe [ X =T X5 X0
X/2:4X1+3X2+X3, X/2/24Xi+11X/3’
X;:2X1+X2; X;/:2X1+3X/2+4X;-

Cpe):[CTBaMI/I MaTPpUYHOT'O MCYUHCJICHHUS HalTH Hpeo6pa30BaHI/Ie, BbIpakaromiee N 1, X”z, X”3 qepes Xi,
X2, Xa.

Bapuant 19
3ananue 1.
JaHa cucteMa TMHEMHBIX YpaBHEHUN
X1_3X2+ Xs= 2,

2X1+ X2+3X3:3,

2%~ X,+2X,=8
JlokazaTh €€ COBMECTHOCTh U PEIIUTH ABYMsI CIIOCOOaMU:
1) Metogom I"aycca; 2) cpeactBaMu MATPUYHOTO UCUHCIICHHUSL.

3aganue 2.
Hansl Bextopsl @ (1; 3; 2), b (-2; 3; -2), ¢ (3; -4; -5), d (6; 20; 6) B HekoTOopoM Oa3uce. [TokazaTh, 4TO
BEKTOPHI a, B, ¢ 00pa3yroT 0a3uc, ¥ HATH KOOpAWHATHI BekTopa d B 3TOM Oasuce.

3apmanue 3.

JlaHbl KOOpAMHATHI BepIIHHbI upamMuibl A1A2A43A4  A1(7; 2; 2), A2 (5; 7; 7), A3 (5; 3; 1), A4 (2; 3; 7).
Haiitu:1)umuny pebpa A142; 2)yron mexny pedbpamu A142 yw A1As; 3)yron mexay pedpom A1As u
rpanblo A142A43; 4)nnowmanps rpaHu A1A243; 5)o0bemM nupamuibl; 6)ypaBHeHHE OpsAMon A1A42;
7)ypaBHeHue MiI0CcKOoCcTH A1A42A43; 8)ypaBHEHHE BBICOTHI, OINYIICHHON W3 BEPUIMHBI A4 Ha TpaHb
A1A42A43.

3amanue 4.
JIBe CTOpOHBI MapaiierorpaMMa 3aJlaHbl YpaBHEHHSIMH Y = X — 2 U 5y = X + 6. /luaronanu ero

MepeCeKaroTCsl B Havane KoopauHaT. Hanrcars ypaBHEHUs ABYX JPYTHX CTOPOH Mapajuiesiorpamma u
€ro JuaroHaiei.

3amanme 5.
CocTaBUTh ypaBHEHUE JIMHUH, JIJIS KQK/IOW TOUYKHA KOTOPOH OTHOIICHHE paccTosiHus oT Touku F (2; 0)

K PacCTOSTHUIO J0 MpsIMOM X = 3 paBHO J6

3

3ananue 6.
JlaHbl 1Ba TUHEHWHBIX MPE0OpPa30OBAHMUS:

/ 1/ / / /
X1:2X1_X2+5X3’ Xi =Xt X~ X
X/2=5X1+2X2+13X3, X;/=4Xi_3X/z+X;v

/ . I / /
X3=3X1_X3’ X3:2X1+X2'

Cpe,Z[CTBaMI/I MaTpUIHOTO0 MCYHCIICHUA HaWUTH npe06pa3OBaHHe, BbIpaXKaromee X”l, X//Z, X”s qecpe3 X1,
X2, Xa.
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Bapuant 20

3ajmanue 1.
JlaHna cucremMa JIMHENHbIX YpaBHEHUN

2X1+3X2+5X3:1,
3X1+X2+2X3:_4’
X1_2X2+ X3=5-

Jlokazatb €€ COBMECTHOCTh M PEIIUTh JIBYMsI CIIOCOOAMH:
1) Meronowm l"aycca; 2) cpenctBaMu MAaTpUYHOTO MUCUUCIICHHUS.

3amanme 2.
Hansl Bextopsl a (1; 3; 2), b (3; -1; 5), ¢ (-6; 5; -3), d (12; -10; 6) B HekoTopoM Oa3uce. [Tokaszats, uTo
BEKTOpHI 4, B, ¢ 00pa3yioT 0a3uc, U HATH KOOPAUHATHI BeKTopa d B 3TOM Oasuce.

3amanue 3.

JlaHbl KOOpaAUHATHI BepiiuHbl TupamMuabl A1d2A43A4 : A1 (1; 8; 2), A2 (5; 2; 6), Az (5; 7; 4), As (4; 10;
9).

Haiitu: 1) uny pebpa A1dz; 2)yron mexnay peopamu A1z mw A1As; 3)yron mexmy pedpom A1ds u
rpanbl0 A142A43; 4)mnomans rpaHun Ai1A»Asz; 5)o0beM mUpaMuabl; 6)ypaBHeHHE MOpAMON A14>
7)ypaBHeHue II0CcKOoCcTH A142A43; 8)ypaBHEHHE BBICOTHI, OINYIIEHHON W3 BEpLIMHBI A4 Ha IpaHb
A1A42A43.

3aznanue 4.
HanucaTts ypaBHEHUs CTOpPOH TpeyrojibHUKA, 3Hast ogHYy ero BepuinHy A (0; 2) u ypaBHEHMsS BBICOT

BMx+y=4uCMYy =2X, M — Touka nepecedeHus BbICOT.

3amanme 5.
CocraBUTh ypaBHEHHUE JIMHUH, JJIA KAXIAOW TOYKA KOTOPOM PACCTOSHMUE /10 Hayajia KOOPAMHAT U 0

touku A (0; 5) oTHOCATCS Kak 3:2.

3ananue 6.
JlaHbl 1Ba TUHEHWHBIX MMPEe0Opa3OBaHUS:

X =5Xt8X,~ Xor | X1 = 2%~ Xo 5 Xy
Xo= Xt 2X, +3Xsr 1 Xo =5X,+2X, +13X,
Xo=2X 3%, 2Xs | Xs =3X,+ Xy

Cpe,[[CTBaMI/I MaTpUIHOTO MCYHUCIICHUA HalTH npeo6pa3013aHI/Ie, BbIpaXKaromee X//l, X//2, X//3 qepe3 X1,
X2, Xa.

Bapuanr 21
3ananue 1.
Jlana cucremMa JTMHENHBIX YpaBHEHUHN
X+2y+z2=4
3x-5y+3z=1
2X+7y—-2=8

Jloka3atb €€ COBMECTHOCTh M PEILIUTh IByMsl CLIOCOOaMHU:
1) Metonom I"aycca; 2) cpeactBaMu MATPUYHOTO MCUHCIICHHUSL.
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3ajanue 2.
Hansr Bektopel a(3,-2,1), b(-1,1,-2), ¢(2,1,-3), u d(11,-6,5).8 Hexkoropom 6Gasuce. Ilokaszars, uTO
BEKTOPHI a, B, ¢ 00pa3yroT 6asuc, ¥ HATH KOOpAWHATHI BekTopa d B 9TOM Gasuce.

3ananue 3.
JlaHbl KOOpAMHATHI BEpIIUHBI TUpAMUIbl A14243A44:

A (0,0,0), A,(3,4,-1), A,(2,35), A, (6,0,-3).

Haiitu: 1)y pebpa A1A42; 2)yron mexnay pedpamu A1Az2 mw A1As; 3)yron mexay pedbpom A1ds n
rpaabio A142A43; 4)mnomanps rpaHu A142A3; 5)o0beM mupamuabl; 6)ypaBHeHHE TpsSMoll A1A4> ;
7)ypaBHeHue II0CcKOCTH A142A43; 8)ypaBHEHHE BBICOTHI, OIYIIEHHON W3 BEPLIMHBI A4 Ha IpaHb
A1A42A3.

3ajnanue 4.
CocTaBuTh ypaBHEHHS MPSIMBIX TPOXOAALINX Yepe3 BepIIHHBI TpeyronbHuka A(5;-4), B(-1;3), C(-3,-

2) mapaJuieIbHO MPOTHUBOIOJIOKHBIM CTOPOHAM.

3amanme 5.
Hamucars ypaBHeHue Tpaektopuu Toukun M(X; y),KOTOpas MpU CBOEM JIBHIKEHHH OCTAETCS BTPOE

nanbine oT Touku A(0;9), uem ot Touku B(0;2).

3amanue 6.

JlaHbl 1Ba TMHEHWHBIX MPEe0Opa3OBaAHUS:

! I / / /
Xi =X *3X 72X X, =4X% +3X, *5X; -
/

I / /
X =7 4%t Xt 2% 1 X =0X +7 X, + Xap
/ " / / /.
Xs =3X, +4X,+5X, [Xs =9X tX, ¥8X,

Cpe,[[CTBaMI/I MAaTpUIHOI'0 MCYHUCICHUA HaUTHU npeo6pa30BaHHe, BbIpa’Xaromice X//l, X//2, X//3 qcpes3 X1,
X2, Xa.

Bapuaur 22
3ananue 1.
Jlana cucrema JIMHENHBIX YpaBHEHUI
2X—-4y+9z2 =28
7x+3y—-6z=-1
7X+9y-9z=5

Jloka3atbk €€ COBMECTHOCTb M PELIUTh JBYMs CIIOCOOAMHM:
1) Metogom I"aycca; 2) cpeacTBaMu MATPUYHOTO MCUHCIIEHMUSL.

3amanue 2.
Hanst Bextops! a(2,1,0), b(1,-1,2), ¢(2,2,-1), u d(3,7,-7) B HekoTopoMm Oazwuce. [Toka3aTh, YTO BEKTOPBI
a, B, ¢ 00pa3yroT 6a3uc, U HAWTH KOOPAMHATHI BekTopa d B aTOM Oaswuce.

3ajmanue 3.
Jlanbl KoopAMHATHI BEpIIMHBI TupaMuibl A14243A44

A(2,31),A,(41,-2),A,(6,57),A,(~5-48).

Haiitu: 1)ymuny pebpa A142; 2)yron mexnay pedopamu A142 u A1As; 3)yron mexnay pedpom A1z u
rpanbl0 A142A43; 4)mnomanps TpaHu Ai1A2A43; 5)o0beM mnHupaMuibl; 6)ypaBHeHHE OpsMol A1A»;
7)ypaBHeHue MI0CKOCTH A142A43; 8)ypaBHEHHE BBICOTHI, OINYIIEHHON W3 BEpLIMHBI A4 Ha TIpaHb
A142A3.
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3ananue 4.
Hanbel Bepmmabl TpeyrombHuka A(1;-1), B(-2;1), C(3;5. CoctaBuTh ypaBHEHHE TEPHEHIUKYIAPA,
OIYIIIEHHOI'O U3 BEPIIMHBI A Ha MEIMaHy NPOBEICHHYIO Ha BEpLIMHY B.

3amanue 5.
Hanucare ypaBHEHHE IeOMETPHUYECKOIO0 MeCTa TOYEK, CyMMa PACCTOSHHUU KaKJIOW M3 KOTOPBIX OT

touek F1(2;0) u F2(-2;0) paBHa 2 V5. [TocTpouThb MUHUIO.

3aganue 6.
JlaHbl ABa TUHEHHBIX MPEeoOpPa30BAHMS:
/ I
=9 3X,—5X., — v/ / !
Xl/ XiToXe ™0 Ker 1% =X ~Xo ~ Xa o
1 / / /

X, =2X%,+3 X, X, ==X T4X, 17X, »
/

Vi / / /.
X3 :X2+X3' X3 :8X1 +X2 _X3 ,

Cpe,[[CTBaMI/I MAaTpUIHOI'0 MCUYHUCICHUA HaUTHU Hp606p830BaHI/IC, BbIpa’Xaromice X//l, X//2, X//3 qcpes3 X1,
X2, Xa.

Bapuanr 23
3apmanue 1.
Jlana cucrema JIMHENHBIX YpaBHEHUN
2Xx+y=5
X+3z=16
5y-z=10

Jloka3aTb €€ COBMECTHOCTb M PEHIUTH JIBYMS CIIOCOOAMH:
1) Metonom I"aycca; 2) cpencrBaMu MATPUYHOTO UCUHCIICHUS.

3aanue 2.
Hansr BexkTopsl a(16,4,6), b(8,12,20), c(6,-4,2), u d(14,8,22).B HekoTopoMm OGasuce. ITokazarh, 4TO

BEKTOPHI a, B, ¢ 00pa3yloT 0a3uc, U HATH KOOpAWHATHI BekTopa d B 3TOM Oasuce.

3aganue 3.

JlaHbl KOOPAMHATHI BEpLIIMHBI TUpaMuIbl 41424344

A(2,2,2), A,(4,33) A,(4,54),A,(556).

Haiitu: 1)y pedpa A142; 2)yron mexny pedpamu A142 yw A1As; 3)yron mexay pedpom Aids u
rpanbio A142A43; 4)mnomans rpaHun AiA2A43; 5)o0bem nupamuabl; 6)ypaBHeHHE mpsmMond A1A: ;
7)ypaBHeHUEe MIOCKOCTH A142A43; 8)ypaBHEHHE BBICOTHI, OINYIIEHHON W3 BEpLIMHBI A4 Ha TIpaHb
A1A42A3.

3ananue 4.
HanucaTh ypaBHeHHe CTOpPOH M HaliTH YIIibl TpeyroibHuKa ¢ BepmmHamu A(0;7), B(6;-1), C(2;1).

3agafdue 5.
HamucaThs ypaBHEHHE T€OMETPUIECKOTO MECTa TOUEK, PAaBHOYAAIEHHBIX OT TOUkH F(2;2) u oT ocu OX.

ITocTponTh nUHUIO.
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3ananue 6.
JlaHbl 1Ba TUHEHWHBIX MPEe0Opa3OBaHUS:

/ I / /

X, = X,—6 X X0 =7X +4X;
/ I

Xz :3X1+7X3’ Xz :4X2/ +9X3/’

/ I

Xs =Xt X~ Xs | X5 :3X1/+X2/;

Cpe):[CTBaMI/I MaTpUYHOT'O MCYUHCJICHUS HalTH HpCO6p330BaHI/Ie, BBIpakaromiee N 1, X”z, X”a qepes Xi,
X2, Xa.

Bapuanr 24
3amanue 1.
JlaHna cucremMa JIMHENHBIX YpaBHEHUI
2x-3y+2-2=0
X+5y—-4z+5=0
Ax+y—-32+4=0

Jloka3aTh €€ COBMECTHOCTh M PEIIUTh JIBYMS CIIOCOOaMH:
1) Metonom I"aycca; 2) cpencrBaMu MAaTpUYHOIO UCUUCIICHHUSL.

3ajanue 2.
Hanbr BexTopsl a(2,14,6), b(6,8,4), ¢(8,16,10), u d(14,64,28).B HekoTtopoMm Oasuce. ITokasaTs, uTO

BEKTOPHI a, B, ¢ 00pa3yloT 0a3uc, U HATH KOOpAMHATH BekTopa d B 3TOM 0asuce.

3ajganue 3.

JlaHbI KOOPAMHATHI BepIIHHBI upamMuabl A1A2A43A44:A1(2,-1,1),A1(5,5.,4), A3(3,2,-1), As(4,1,3).
Haiitu: 1)y pedpa A1A42; 2)yron mexny pedpamu A1Az2 mw A1As; 3)yron mexay pedpom A1As u
rpanbio A142A43; 4)mnomans rpaHun A1A2A43; 5)o0bemM nupamuabl; 6)ypaBHeHHE mpsmMond A1A: ;
7)ypaBHeHUEe MIOCKOCTU A142A43; 8)ypaBHEHHE BBICOTHI, OINYIIEHHON W3 BEpLIMHBI A4 Ha TIpaHb
A1A42A3.

3ananue 4.
CocTaBuTh ypaBHEHHE CTOPOH U MeJUaH TpeyrojabHuka ¢ BepmmHamu A(3;2), B(5;-2), C(1;0).

3amanue 5.
Hanucath ypaBHeHHE T€OMETPUUECKOTO MECTa TOUEK, PA3HOCTh PACCTOSHUM Ka)XJ0H U3 KOTOPBIX OT

touek F1(-2;-2) u F2(2;2) paBHa 4. [TocTpouTs JIMHUIO.

3amanue 6.
JlaHbl ABa MTUHEHHBIX MPE0oOpPa30BAHMUS:

/

Xu :_3X1+6X3’ X1” =2X2/,

/ Vi

Xz :2X1+7X3’ X :_2X1/+3X2/+2X3/'
/

X, ==X, 3% | Xa =4X ~X, *5Xs

Cpe)]CTBaMI/I MaTpUYHOT'O MCYHCIICHUS HalTH Hpeo6pa3OBaHI/Ie, BBIpakaromiee NG 1, X”z, X”s qepes Xi,
X2, Xa.
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Bapuanr 25

3amanue 1.

JlaHna cucremMa JIMHENHBIX YpaBHEHUN
2x-4y+3z=1
X—-2y+4z=3
3X—-y+52=2

Jlokazathk €€ COBMECTHOCTh M PEIIUTh JIBYMsI CIIOCOOAMH:
1) Meronowm ["aycca; 2) cpenctBaMu MaTpUYHOTO MUCUUCIICHHUS.

3ajanue 2.
Hanbr BexTopsl a(9,-6,3), b(-3,3,-6), ¢(6,3,-9), u d(33,-18,15).8B Hekoropom 6Gasuce. Ilokaszars, uTO
BEKTOPHI a, B, ¢ 00pa3yroT 6asuc, ¥ HATH KOOpAWHATHI BekTopa d B 3TOM Gasuce.

3ananue 3.

JlaHbI KOOPAMHATHI BEPIIHHBI upaMuasl A1A2A43A44: A1(2,3,1), A2(4,1,2), A3(6,3,7), Aa(-5,-4,8).
Haiitu: 1)y pedpa A1A42; 2)yron mexny pedpamu A1Az2 mw A1As; 3)yron mexay pedbpom A1As u
rpanbl0 A14243; 4)mnomans rpanu Ai1d:Az; 5)o6beM nupamuabl; O)ypaBHeHHEe TpsMon A1A»:
7)ypaBHeHue II0cKocTU A142A43; 8)ypaBHEHHE BBICOTHI, OINYIIEHHON W3 BEpLIMHBI A4 Ha IpaHb
A1A42A3.

3ananue 4.
Jlanbl 1Be IpOTUBOMOJIOXKHBIE BepiinHbl KBajgpata A(-1;3) u C(6;2). CoctaBUTh ypaBHEHMs €ro

CTOPOH.

3ajanue 3.
Jlana okpyxkHOCTH X2 + Y? = 4. U3 Touku ee A(-2;0) mposemeHa xopna AB u mpojomkena Ha

paccrosiuuu BM=AB. Onpenenuts reomerpuieckoe Mmecto Touku M. Caenats 4epTeix.

3ananue 6.
JlaHbl 1Ba TUHEHWHBIX MPEe0Opa3OBaAHUS:

/ i

X1 :4X1+3X2+X3' Xl =3X1/—X2/+5X3/,
/

Xo =3X X 2Xar {X, = Xi +2X, +4X,

! " ! ! /.
Xs =X H2X,+ X X; =3X, t2X, T X5

Cpe,[[CTBaMI/I MaTpuiIHOTO NCYHUCIICHUA HalTHh npeo6pa30BaHHe, BBIpaXXaromiee X//l, X//2, X//3 qepes3 X1,
X2, Xa.

Bapuanr 26
3ananue 1.
Jlana cucrema JIMHENHBIX YpaBHEHUI
2X—y+2=2

3X+2y+22=-2
X-2y+z=1

Jloka3atpk €€ COBMECTHOCTb M PEILIUTh JBYMs CIIOCOOAMHM:
1) Metonom I"aycca; 2) cpeactBaMu MATPUYHOTO MCUHCIICHHUSL.

3ananue 2.
Hanbl Bektopsl a(4,14,6), b(6,2,16), c(4,-14,8), u d(32,28,54).8 HekoTtopoM Oasuce. [lokaszars, uTo

BEKTOPHI a, B, ¢ 00pa3yloT 0a3uc, U HATH KOOpAWHATH BekTopa d B aTOM 0asuce.
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3amanue 3.
JlaHbl KOOpAMHATHI BepIIUHBI MUpaMuabl A1A2A43A44:

A1(2,-1,1), Ax(5.5,4), A3(3,2,-1), As(4,1,3).

Haiitu:1)ymny pebpa A142; 2)yron mexny pedpamu A142 uw A1As; 3)yron mexay peopom A1ds u
rpanbio A142A43; 4)mnomans rpaHun A1A2A43; 5)o0bemM mupamuabl; 6)ypaBHeHHE mpsMond A1A: ;
7)ypaBHeHue TIOCKOCTH A142A43; 8)ypaBHEHHE BBICOTHI, OMYIIEHHOHW W3 BEpPUIMHBI A4 Ha TpaHb
A1A42A43.

3ananue 4.
Hanbl n1Be BepinHbl Tpeyroabauka Mi(-10;2), M2(6;4); ero BBICOTHI mepecekaroTcst B Touke P(5;2).

Onpenenutb KOOPAUHATHI TPEThEH BEPILIMHBI M3.

3amanue 5.
OnpenenuTh TPACKTOPHIO TOYKH M, KOTOpasi IPH CBOEM JBUKCHHH OCTAETCS BTPOE OJIMKE OT TOUKH

A(1;0), yem x npsmoit X = 9. Cnenarb yepTex.

3amanue 6.
JlaHbl ABa TUHEHHBIX MPeoOpa3OBaHMS:

/ I / / /
Xim X 72X~ Xar [ X =4X +3X, +2X,
/ 1 / / /
Xz:3X1+X2+2X3’ Xz :_2X1 X ~ Xz
/ I / / /.
X3:X1+2X2+2X3' X, :3X1+X2 + X,

Cpe[[CTBaMI/I MaTpUYHOT'O MCYHCJICHUS HalTH Hp606pa30BaHI/I€, BbIpakaromiee N 1, X”z, X”3 qepes Xi,
X2, X3.

Bapuant 27
3aganue 1.
Jlana cucrema TMHEHHBIX YpaBHEHUN
2X+y-3z2=13
X=2y+4z=—7
3X+2y-2z=13

JlokazaTh €€ COBMECTHOCTh U PEIIUTH JABYMsI CIIOCOOAMU:
1) Metogom I"aycca; 2) cpeactBaMu MATPUYHOTO UCUHCIICHHUS.

3amanue 2.
Hansr BexTops! &(3,6,9), b(6,-9,3), ¢(-3,6,3), u d(6,6,24).B HekoTopoM Oa3uce. [Toka3aTh, YTO BEKTOPHI
a, B, ¢ 00pa3yroT 06a3uc, U HalTH KOOpAMHATHI BekTopa d B 3TOM Oasuce.

3ajnanue 3.
JlaHbl KOOPAMHATHI BEpUIMHBI TUpaMubl 41424344 -

A (112),A,(2,3-1),A,(2,-2,4), A, (-113).

Haiitu: 1)muny pebpa A142; 2)yron mexnay pedbpamu A1z uw A1Aa; 3)yron mexny pedpom Aids u
rpanblo A14243; 4)mnomans rpaHun Ai142As3; 5)o0beM mupaMuibl; 6)ypaBHeHHE HpsMON A1A2
7)ypaBHeHue MIOCKOCTH A142A43; 8)ypaBHEHHE BBICOTHI, OINYIIEHHON W3 BEPIIMHBI A4 Ha IpaHb
A1A2A3.

3aganue 4.
BoerurcnuTh momaas TpeyrojibHUKa, OTceKkaeMoro npsimon 3X-4y-12=0 oT KOOpAMHATHOTO YTa.
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3amanue S.
Hana touka A(a;0). Ilo ocu Oy nmBmwxercs touka B. Ha mpsamoit BE, mapamnensnoit ocu Ox.

OrtknanpiBatorcs orpesku BM 1 BM: paBuble AB. Onpenenutb reoMeTpuieckoe Mecto Touek M u
M.

3amanue 6.

JlaHbl ABa TUHEHHBIX MPEoOpPa30BAHMS:

1 / / /
X=X F8X,~2X, | Xt =4X: +3X, ¥8X,
1

Xo= X 43X 2Xe (X =6X FOX F X
X;:3X1—8X2+5X3. X3”:2X1/+X2/+8X3/;

CpeI[CTBaMI/I MaTpU4YHOI'O MCYHCIICHUA HanTH npeo6pa30BaHHe, BbIpaXaromee X//l, X”z, X//3 qcpe3 X1,
X2, X3.

Bapuanr 28
3amanue 1.
Jlana cucrema JIMHENHBIX YpaBHEHUN
3x-5y+z=14
2X+Yy—-3z=—-6
4x-2y+3z=19

Jloka3aTb €€ COBMECTHOCTb M PEIIUTh JBYMS CIIOCOOaMHU:
1) Meronom I"aycca; 2) cpeacrBaMu MAaTPUYHOTO MCUHCIIEHMUSL.

3amanue 2.
Iansl Bextopsl a(-3,-6,-3), b(-6,3,-9), ¢(-9,3,-12), u d(-15,-3,-18).B HekoTopoMm Gasuce. [TokazaTh, 4TO
BEKTOPHI a, B, ¢ 00pa3yroT 6asuc, ¥ HATH KOOpAWHATHI BekTopa d B aTOM 6Gasuce.

3ajnanue 3.

JlaHbl KOOPAMHATHI BEpUIMHBI TUPaMuIbl A14243A4:

A (-5-48),A,(2,31) A,(41-2) A,(6,37)

Haiitu: 1)muny pebpa A142; 2)yron mexnay pedopamu A1Az2 u A1Aa; 3)yron mexnay pedbpom Aids u
rpanblo A142A43; 4)nnomanbs rpaHu A14243; 5)o0bemM nupamuibl; 6)ypaBHeHHE OpsIMon A1A42;
7)ypaBHeHUEe IUIOCKOCTH A142A43; 8)ypaBHEHHME BBICOTHI, OINYIIEHHONW W3 BEPIIMHBI A4 Ha T'paHb
A1A42A43.

3amanue 4.
Touka A(2;-5) siBrsieTcsl BEPIIMHON KBajapaTa, OJHA U3 CTOPOH KOTOPOTO JIKUT Ha MPSAMOM X - 2Y -
7=0. BpIunciauTh Maom@aab STOro KBaapara.

3amanme 5.
Ornpenenuth TPaeKTOPUIO TOYKU M, KOTOpas Ipy CBOEM JBHKEHUU OCTAETCS BIIBOE OJIMIKE K TOUKH

A(-1;0), yem k mpsmMoit x = -4.
3ananue 6.
JlaHbl 1Ba TIMHEWHBIX IPEOOPA30OBaAHMSL:
I_ " / / /
X1_4X1+5X2_3X3’ Xi =Xu _3X2 +4X3 J
'y v — n / / /
Xz X1 X2 X3’ )& :2X1 +X2 _5X3 !
I " / / I,
X3_7X1+4X3' Xz =_3X1 +5X2 +X;
Cpe,Z[CTBaMI/I MaTpuiIHOTO0 MCYHCIICHUA HalTu HpeOGpEBOBaHI/IC, BbIpaXKaromee X”l, X”Z, X//3 qepe3 X1,
X2, Xa.
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Bapuanr 29

3amanue 1.

JlaHna cucremMa JIMHENHbIX YpaBHEHUN
X-3y+4z="7
3X+2y-z=4
2X-y+4z2=12

Jlokazathk €€ COBMECTHOCTh M PEIIUTh JIBYMsI CIIOCOOAMH:
1) Meronowm l"aycca; 2) cpenctBaMu MaTpUYHOTO UCUUCICHUSI.

3ajanue 2.
Hanbr Bektopsl a(4,8,12), b(-8,12,-8), ¢(12,-16,-20), u d(24,80,24).8 Hekotopom Oasuce. ITokaszars,

4TO BEKTOPHI a, B, € 00pa3yroT 0a3uc, 1 HATH KOOpAWHATHI BekTopa d B 3TOM Oasuce.

3ananue 3.
Jlanbl KOOpAMHATHI BepIIMHbBI TUpaMuabl A142A43A4 :

A (0,01),A,(2,35),A,(6,2,3),A,(37,2)

Haiitu: 1)y pedpa A1A42; 2)yron mexny pedpamu A1Az2 mw A1As; 3)yron mexay pedbpom A1As u
rpanbl0 A142A43; 4)mnomanps rpaHu Ai1A2A43; 5)o0bemM nupamuibl; 6)ypaBHeHHE OpsIMon A1A4»;
7)ypaBHeHue II0cKoCcTU A142A43; 8)ypaBHEHHE BBICOTHI, OINYIIEHHONM W3 BEpLIMHBI A4 Ha IpaHb
A1A42A3.

3aznanue 4.
Hanbr Bepmmabl TpeyroiabHuKa A(-10;-13), B(-2;3) u C(2;1).Beruncnuts AMMHY NEpreHAUKYISpa,
OIYIICHHOI'O U3 BEPIIMHBI B Ha Meauany, NpoBEACHHYIO U3 BeplunHbI C.

3amanme 5.
OnpeaenuTb TPACKTOPUIO TOYKH M, KOTOpast IBMXKETCS TaK. YTO OCTAETCS BJBOE AaJbIiie OT TOUKU F(-

8;0), ueM OT mpsMou X = -2.

3ananue 6.
JlaHbl 1Ba TUHEHWHBIX MPEe0Opa3OBaAHUS:

Xi=—2x1—xz—5X3, X1//:3X1/+3X2/+8X3/ !
Xo=TXH Xot 4 Xe 1%, =6X +9X, +Xs -
Xo=6X +4X,+ T Xs [Xs =3X, ~6X, ;

Cpe,[[CTBaMI/I MaTpUiIHOTO MCYHUCIICHUA HalTH npeo6pa3013aHI/Ie, BbIpaXKaromee X//l, X//2, X//3 qepe3 X1,
X2, Xa.

Bapuant 30

3ananue 1.
Jlana cucrema JTMHENHBIX YpaBHEHUN

X+2y+z2=5
3Xx—-5y+3z=-7
2X+7y—2=16

Jloka3atpk €€ COBMECTHOCTb M PEILIUTh JBYMs CIIOCOOAMHM:
1) Metonom I"aycca; 2) cpeactBaMu MATPUYHOTO MCUHCIICHHUSL.
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3amanue 2.
Janbr Bektops! a(-2,-8,-6), b(-6,-8,-5), ¢(-3,-1,-4), u d(-21,-18,-33) B HexkoTopom Oasuce. [Toka3aTs,
4TO BEKTOPHI A, B, ¢ 00pa3yioT 6asuc, U HaiiTH KoopaAWHATHI BekTopa d B 3TOM Gasuce.

3ananue 3.
JlaHbl KOOpAMHATHI BEepIIUHBI TUpaMUIbl A14243A4 -

A (0,00), A,(5,2,0), A,(2,5,0), A, (1,2,4).

Haiitu: 1)y pebpa A142; 2)yron mexnay pedpamu A1z mw A1As; 3)yron mexay pedbpom A1ds n
rpanbio A142A43; 4)mnomanes rpaHu A142A3; 5)o0beM mupamuabl; 6)ypaBHeHHE TpsMon A1A4> ;
7)ypaBHeHUEe IIOCKOCTH A142A43; 8)ypaBHEHHE BBICOTHI, OIYIIEHHON W3 BEPIIMHBI A4 Ha IpaHb
A1A42A3.

3ananue 4.
Jlanbl ypaBHEHHSI IBYX CTOpOH kBajpara 4X - 3y + 3 =0, 4X - 3y — 17 = 0 u ogna u3 ero BepmuH A(2;-
3). CocTaBUTh ypaBHEHHUE IBYX APYTUX CTOPOH 3TOrO KBaJpara.

3ajanue S.
CocTaBuTh ypaBHCHHE IMHUHM, DPACCTOSHHE KaXJIOH TOYKH KoTopoi or Touku F(0:1/4) pasHO

PACCTOSIHHIO 3TOM e TOYKH OT MpsiMoit y= -1/4.

3apnanue 6.
JlaHbl 1Ba TUHEHWHBIX MPEe0Opa3OBaAHUS:
/ mn / 3 / 8 /
X1:3X1+Xz’ Xi =Xi t9X, TOX;

/ " / / /
X2:X1_2X2_X3’ X, =6X +9X, X5
X:=3%, 2% [ X, =2X, +3X,

Cpe,[[CTBaMI/I MAaTpUIHOI'0 MCYHUCICHUA HAWTH npeo6pa30BaHHe, BbIpa’Xaromice X//l, X//2, X//3 qcpes3 X1,
X2, Xa.

38



Ilpunooicenue 3

TunoBble 3agaHus AJs NMpoBE€ACHUS MUCHbMEHHOI'0O OIIpoca

no AucuunauHe «JInHeiHasi anreﬁpa»

3ananus Nel, Ne4: OIIK-2: Bonpocwt ona npoeepku yposus ooyuennocmu «YMEThy
3ananus Ne2, Ne3: IIK-4: Bonpocwt ona nposepku ypoenus ooyuennocmu «YMETby

Bapuant Nel

1. Haiitn o6bpem nupamunst ABCD, e A(— 2;0;4), B(O;].;—S), C(l;—5;0), D(—ZL'—l;—l)
2. Haiitu pemieHusi cucteM ypaBHEHHH. B ciydae OecKOHEYHOro MX 4Hcla MOCTPOUTH OOIIYIO U
(byHIaMEHTAIbHYIO CUCTEMBbI PELLICHUH.
X, +3X, —5X%; =4
a) 7% —2X, + X, =12 |

6){le +3X, -5, =4
5%, —8X, +11x, =4

—4x, —6X, +10%, =2

3. I/ICHOHBBYSI 9JICMCHTAPHBIC I'ayCCOBBI Hp606pa3OBaHI/IH, HalTH O6paTHLIe MaTpulbl A1

1 2 -4 4 _3
marpuim: A=| 0 -1 5 | B=

3 -5
-7 0 1
2 3 0 -
0 2 -4 3
4. BeluMcauTh ONpeieauTelNb .
-5 0 2
-1 0 0 6
BapuanT Ne2

1. Halitu o6bem napamnenenuneaa ABCD, raoe A(—l;O;4), B(O;l;—3), C(2;—5;O), D(—l;—ZL'—l)

2. Haiitu pemenust cucreM ypaBHeHHMH. B ciiydyae GecKOHEUHOro MX 4yHcia MOCTPOMTH OOLIYIO M
(byHIaMEHTAJIbHYIO CUCTEMBI PELICHHI.
—6X, +X,—-5%X; =4
a)< X —2X, +3%X; =12

. {5x1+x2 ~5%,+ X, =4
2%, —15x, +19x, =100

—10%, — 2X, +10%, —=2X, =0

3. Ucnonb3ys seMeHTapHbIe raycCoBbl MPeo0pa3oBaHusl, HAUTH 00paTHbIE MATPUILIBI IS

-1 2 -4
6 -3
marpui: A=| 1 -1 0 |,B=
-4 5
-7 0 1
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2 -4 3
4. BbIYHCIUTD ONPEICTUTEIb
-5 -1 2
-1 0 0 0
Bapuant Ne3

1. HaliTi nimvHBI CTOPOH U TUIomaas Tpeyronsauka ABC, roe A(— 2;0;4), B(O;ZL;—S), C(ZI.;—S;O)

2. Haiitu pemenust cucreM ypaBHeHH. B ciydae O€CKOHEUHOro MX 4YHCIa TMOCTPOUTH OOILIYI0 H
(byHAaMEHTAIBHYIO CUCTEMBI PELLICHUH.

— X, —3X, +5X; =4

a)q 7% —2X, + X, =12

5X, —8X, +11x, =6

5) —2X, +3X, —5%X; =4
’ 4%, —6X, +10x, = -8

3. MUcnonb3ys »sieMeHTapHbIE TraycCoBbl NpeoOpa3oBaHusl, HANUTH OOpaTHbIE MaTpULIBl JJIs

-1 2 -4 9 _2
matpum: A= 1 3 5 |, B=

60 1 -3 -1
2 0 -3 -
0 2 -4 3
4. BeIUUCIUTD ONPEICTUTEIb .
4 0 O 2
-1 0 8 6
Bapuant Ne4

1. HaliTi nnuHBI CTOPOH U TUIommans Tpeyronbauka ABC, toe A(2;0;—4), B(O;—l;3), C(l;—6;0)

2. Haiitu pemenus cucreM ypaBHeHHMH. B ciydae GeCKOHEUHOro MX 4Hciaa MOCTPOUTH OOLIYIO U
(byHIaMEHTAJIbHYIO CUCTEMBI PELICHHI.

X, +3X, —5%;, =4
a)94x, —2X, + X, =12,
X, —11x, +16x, =1

5) 2% +4X, —TX; =4
—4x, —8x, +14x, =-8

3. Hcnonb3ys sneMeHTapHble T'ayCCOBBI NMpeoOpa3oBaHMsl, HAaWTH OOpaTHbIE MATPHULbI A MaTpHIL

1 1 -0 )
4=3 -1 5 ,B:(_18 —23)
-7 0 1

-1 3 0 -
4 2 -4 3

4. BEI4uciauTh OIPCACIINTCIIb .

-5 0 0

-1 0 -3 6
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Bapuant Ne5

1. Haiitu yron mexnay Bektopamu AB u AC, rie A(— 2;0;4), B(O;].;—B), C(l;—5;0)
2. Haiitu pemenust cucreM ypaBHeHHi. B ciyuae O€CKOHEUHOro MX 4YHCIa TMOCTPOUTH OOILIYI0 H
(byHIaMEHTAIbHYIO CUCTEMBI PEILICHU.

X, +3X, —5%X; =4
a)4x, —2X, + X, =12 ,

6){2)(1 +3X, —5X, — X, =4
2X, —8X, +11x, =0

— 4%, —6X, +10%, +2X, =8

3. Mcnonb3ys 31eMeHTapHbIe TayCCOBBI IpeoOpa3oBaHusi, HAUTH 0OpaTHBIE MAaTPHUIIBI JIJIs

1 2 0
6 -3
matpui: A={—-3 -1 5 ,Bz( J

1 0 1 3 -1
7 3 0 -
0O 0 -4 0
4. BbIYUCITUTH ONPEACTUTEb .
-5 12 0
-1 0 20 6
Bapuant Ne6

1. Haiitu xocunyc yria mexxay Bektopamu AB u AC, rie A(Z;O;—4), B(O;l;3), C(—l;—5;0)

2. Haiitu pemenust cucreM ypaBHeHHH. B ciiyuae GecKOHEUHOro MX yucia HOCTPOUTH OOLIYIO U
(GyHIaMEHTAJIbHYI0 CUCTEMbI PELICHU.

X, +X, —5%, =4 2X, +3X, =5X; — X, =4
a){ 77X —2X, + %X, =12 , 0)8x, +12x, — 20X, —4x, =16.
S5x, —4x, +11x, =2 — 2%, —3X, +5X; + X, =—4

3. Ucnonb3ys 3eMeHTapHbIe raycCoBbI IPeoOpa3oBaHMsl, HAUTH 00paTHbIE MAaTPUILIBI IS

-1 2 0
marpui; A={ 1 -1 2 ,B=[_2 _13)

2 0 1 8 !
-7 0 0 -
14 5 -4 3
4. BBIUMCITUTD ONpeAETUTENb .
4 -5 0 2
-1 0 0 6
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Tpunooicenue 4

TunoBbie BOIIPOCHI U 3a/JaHMA K 3alUTE naﬁopaToprlx paﬁoT

o JMCHMILINHE «JInHelHast anreﬁpa»

OIIK-2, IIK-4: Bonpocwt 0nsa nposepku yposusa ooyuennocmu «BJIIA/JETh»

3AJTAHUE 1
YMHOXast Ha MaTPUIBl CIEUUAIBHOTO BUIA, CHOpPMUPYHTE MATPHUILY-CTOJNOEI] U MaTpHILy-
CTPOKY, COOTBETCTBEHHO PaBHBIE CTOJIOIY U CTPOKE MATPHIIBI 4 C 3alaHHBIMU B YCIIOBUU HOMEPAMH.
Bbruucnute CyMMbl 37€MEHTOB CTOJIONA M CTPOKM, HOMEpa KOTOPBIX YKa3aHbl B 3aJaHUU.
[TepecTaBbTe yKa3aHHbIE B 33JJaHUU CTPOKH U CTOJIOIBI MAaTPHIIBI.

HOpH,Z[OK BBITIOJIHCHHUA 3aJaHUA

1. YcTaHOBHTE PEIKUM aBTOMATUYCCKOTO BBITTOJIHEHUS BEIUMCIICHHN.

2. OnpenenuTe U BBEIUTE MATPUILY A.

3. BBemute marpuily, YMHOXXEHHE HAa KOTOPYIO BBIIEISCT CTOJIOCI] M CTPOKY MATPHIIBI C
yKa3aHHBIM HOMEPOM. BBINOIIHUTE YMHOKEHUE.

4. Beeaute Marpuily, yMHOKCHHE Ha KOTOPYIO CYMMHUPYET JIEMEHTBI YKa3aHHBIX CTOJIONA U
CTpOKH. BBINONHUTE YMHOXKEHUE.

5. BBemuTe MaTpuIly, yMHOKCHHE Ha KOTOPYIO IEPECTABIISICT yKa3aHHBIC CTOJOIBI M CTPOKH.
BbinoiHuTE YMHOKEHUE.

HpHMep BBINIOJIHCHUA 3a1aHUA

1 2 3
D=| 45 6
7 8 9

CYMMI/IpOBaHI/IC QJICMCHTOB I10 CTOJ'I6LI8.M Brigenenue TPETHETO CTOJ'I6I_Ia

0 3
Crow=(11 1) C3=| 0 D-C3=| 6
Crow-D=(12 15 18) 1 9

CymMMupoBaHue 3J1IEMEHTOB 10 CTpokaM  BrljienieHne nepBoii ¥ BTOPOW CTPOKU

1 6
Ceol =| 1 | D-Ccol =| 15 Cl=(100)C1-D=(1 2 3)
1 24 ) Cc2:=(010)C2-D=(4 5 6)
YMHOXEHNE Ha €AMHUYHYIO MATPULLY
100 123 123
E=| 010 | E-D=| 456 | D-E=| 45 6
001 7 89 7 89

YMHOXKEHNE Ha YHCII0, YMHOKEHUE HA CKAIIPHYIO MaTPUILY
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2 4 6 2 00 2 4 6
2-D=| 8 10 12 E2=E-2E2=| 0 2 0 |E2-D=| 8 10 12
14 16 18 0 0 2 14 16 18
IlepectanoBka nepBOi U BTOPOM, BTOPOM U TPEThEN CTPOK
010 4 5 6 100 1 2 3
Cl2=(100 |Cl12.D=| 1 2 3 |[C283=| 001 |C23-D=| 7 8 9
001 7 8 9 010 4 5 6 I
€pecTaHOBKa JIBYX CTOJIOLOB
2 1 3 1 3 2
D-Cl12=| 5 4 6 D-C23=| 4 6 5
8 79 79 8

Bapuants! 1-10: mepecraBbTe 1-10 1 2-10 CTPOKH | 1-#1 ¥ 2-1 CTOJIOIIBI.
BapuanTts! 11-20: nepectaBbre 2-10 1 3-10 CTpOKH U 1-i 1 3-if CTONOLBI.

1. i=1,7=1, 2. i=1j=2
1 0.5 1.5 0 2 1 2 1
A= 3 —03333 1 025 A=] 6 0 4 0.5
1.5 03333 05 o0 |} — 125 1333 06667 0.6930
1.2 1 -3 1 44 15 -2.667 2
3. i=1,j=3, 4. i=1,j=4,
3 15 25 3 4 2 3 6
a=| 9 1 9 0.75 4= | 12 2667 16 1
35 3 075 1099 | ~| 45 5333 0.8 1.386
96 2 -2333 3 16/8 2/5 -2 4
5. i=2,j=1; 6. i=2 j=2,
5 25 3.5 10 6 3 4 15
A= 1 5 25 1.25 A=| 18 8 36 1.5
5.5 8.333 0.8333 1.609 |’ — | 65 12 0.8570 1.792
26 3 -1667 5 372 35 -1333 6
7. i=2,j=3, 8. i=2j=4,
7 3/5  4/5 21 8 4 5 28
A=| 21 1167 49  1.750 A=] 16 64 2
7.5 16.33 0.8750 1.946 |- —| 85 2133 0.8890 2.079
504 4 ~1 7 65.60 45 -0.6667 6
8., 1=3,j=1, 10. i=3,j=2,
9 45 5.5 36 10 5 6 45
a=| 27 21 81 2.25 A=| 30 2667 100 25
95 27 09 2197 |’ — {105 3333 0.9090 2.303
828 5 -03333 9 102 5.5 0 10
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11, i=3,;=3,
1 5.5 6.5 55
A= 33 33 121 2.75
11.5  40.33 0.9170 2.398
123.2 6 0.3333 11

13. i=1,5=3,
13 6.5 7.5 78
A= ( 39 4767 169 3.25
— | 13.50 56.33 0.9290 2.565
171.6 7 1 13

15, i=1,5j=3,

15 75 85 105

A= ( 45 656 225 3.75

~ 1 155 75 0.9380 2.708
228 8  1.667 15

=2,j=1,
17 8.5 9.5 136
51 85 289 4.25
17.5 96.33 0.9440 2.833
2924 9 2.333 17

19. i=2,3=3,
19 95 105 171
57 1077 361  4.75

17.

A=

= 3 j=
7 66
( 144 3
12.5 0.9230 2.4850
146.4 6 5 0.6667 12
14. 1=1,5=2,

14.50 65.33 0.9333 2.639

14 7 8 91
A= 42 56 196 3.5
1988 7.5 1.333 14

16. i=1,;j=4,
16 8 9 120
A__( 48 7467 256 4
~ 1 16.50 8533 0941 2.773
259.2 8.5 2 16
18. i=2,5j=2,
18 9 10 153
A= ( 54 96 324 45
| 48.50 108 0.947 2.89
3276 9.5 2667 18

20. i=2,j=4,
20 10 11 190
60 120 400 5

A= 19.5 120.3 0.9500 2.944 A= 20.5 133.3 0.9520 2.996
364.8 10 3 19 404 10.5 3.333 20
3AJIAHUE 2
H =FE — 2%v.

I[OKa)I(I/ITe, 4TO MaTrpuna

lwl2 (Vv — BeKTOp-CTONIOEI]) -OpTOrOHAJIbHASL

Marpuna. HpOBepre JIsL Hee CBOMCTBA OpTOFOHaHBHOﬁ MaTpulbl. B kxadecTBe V BO3BMUTE HepBBII;’I

crosiderr MaTpuilsl 4 U3 3agaHus 1.

HOpSI)IOK BBINIOJIHCHUA 3aJaHUA

1. YcTaHoBHTE peKUM aBTOMATUYECKUX BBIYMCICHUM.
2. Ilpucsoiite nepemenHoit ORIGIN 3HaueHue, paBHOE €AMHUIIE.

3. Beeaute marpuiy-cronbden V U eIMHUYHYIO MaTpULly £ COOTBETCTBYIOIIEH Pa3MEPHOCTH.

4.Bpruucnure matpuny H.
5.Bbrunciute npoussenenus H H v HH'.

6.Borunciure H*. Cpasuure H' u H'.

7. HOKa)KI/ITC, qTo BCKTOpBI-CTOJ'I6I_U>I MaTpulbl H umerot CAWHUYHYIO UIMHY W IIOIIapHO

OPTOTOHAIBHBL. Y 0€IUTECh, YTO BBIMOJIHSIETCS paBeHCTBO |detH] = 1.

HpHMep BBIIIOJIHCHUS 3aJJaHUA

®parmenT pabdouero nokymenta Mathcad ¢ oT4eTOM O BBITIOJIHEHUH 3aJjaHUs ISl BEKTOpa V =

(10 1 1)” mpuBenen uuxe.
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ORIGIN =1

1 1000
V= ° E = identity(4) E = 0100
1 0010
1 0001
Bberucinenne marpuust H
H::E—Z-V'VT
(Iv])?
0.333 0 —0.667 —0.667 0.333 0 —-0.667 —0.667
0 1 0 0 - 0 1 0 0
=1 0667 0 0333 0667 | | | —0.667 0 0333 0667
_0.667 0 —0.667 0.333 _0.667 0 —0.667 0.333

Jloka3aTe1bCTBO OPTOrOHAJILHOCTH MaTpuibl H

1 000 1000
h 0100 o7 0100
0010 0010
0 001 0 001
Bbrauciaenue 00paTHoil MaTpHULbI
0.333 0 -0.667 -0.667
0 1 0 0
- 0667 0 0333 0667 | -
-0.667 0 -0.667 0.333
IIpoBepka CBOMCTB OPTOr0O HAJIBHOU MATPU LIbI
LD L0 0 @, @
H?2 12 1 g 4© 5 4@
NN ¢ R B
H@ 4@ _y H| = -1
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3AJAHUE 3

BorurcnuTe paznokeHrueM 1o yKa3aHHOUM CTpOKe (CTOJOIY) ONpeIeIuTeNlb MaTPHUIIBI
a; a2 ... QGin

A az; a2 ... G2n

----------

anl an2 [ ann
BrinonnuTe BhIYMCIEHUS A1 MaTpullbl [, TOCTPOCHHOW B 3a/laHUU 2, Pa3IOKEHUEM MO0 2-i
ctpoke (BapuanThl 1-10), o 2-my crtonobity (Bapuantsl 11-20).

HOpSIIIOK BBIINIOJIHCHUA 3a1aHUA

1. YcranoBure peskxuM aBTOMATUYECKUX BBIYUCICHUH.
2. ITpucsoiite nepemennoii ORIGIN 3nauenue, paBHoe 1.

3. Beeaure marpuiy.

4. 3anuIMTe B TETPAJH BBIPAKCHHUE IS BRIYUCICHUS OTPEICIIUTENSI MATPHUIIBI PA3JIOKCHUEM
M0 YKa3aHHOU B 3aJJaHUH CTPOKE (CTOJIOILLY).

5. CdopmupyiiTe MaTpHIbl, TOJy4CHHBIC BBIYCPKHBAHHEM COOTBETCTBYIOIIUX CTPOK W
CTOJIOIOB 3aJJaHHON MaTpPHIIbI, U BBIBEAUTE UX HA IKPaH.

6. BBeauTe BoIpayKEHUE IS BEIYUCIICHUS ONPEICIIUTENIS, BBIYUCIUTE U BBIBEUTE HA SKPaH €ro
3HAYCHUE.

7. BbluuciauTe ompenenuTens MaTpulbl, wucnonb3ysd ¢GyHkuuio Mathcad. CpaBaute
pE3yJIbTAaTHI

HpHMep BBINIOJIHCHUA 3a1aHUA

ORIGIN = 1
1 22 3 0
2 3 0 1
| 27 5 & 7
3 10 12 13

M11 := submatrix(A,2,4,2,4)

M12 = augment(submatrix(A,2,4,1,1),submatrix(A,2,4,3,4))
M13 = augment(submatrix(A,2,4,1,2),submatrix(A,2,4,4,4))
M14 = (submatrix(A,2,4,1,3))

3 0 1 2 0 1 2 3 1
M1l = 5 6 7 M12=| -7 6 7 M13=| -7 5 7
10 12 13 3 12 13 3 10 13

2 3 0

Mld=| -7 5 6

3 10 12

detA = 1. [M11| — (=2) - [M12]| +3- [M13| detA =477 |A| =477
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HOpSIIIOK BBIINIOJIHCHUA 3a1aHUA
1.

Hw

6.

3AJJAHUE 4

Hccnenyiite W, eclu pelleHue CyIIecTByeT, Haiiaute mo Qopmynam Kpamepa pemieHue
CHCTEMBI

a11T; +a1229 + ...+ ajpr, = by,
a21T1 + a22T9 + ... + @op Ty = bo,

|||||||||||||||||||

Gn1Z1 +8n2T2 + ... + GunTn = by.

PE3yIbTaTOB BBIYHCIICHHI 11O TFOpHU30HTAJIHA.

OMpCaACIIMTECIIb OTJIIMYCH OT HYJIA.

CTOJIOIIOM TIPaBBIX YaCTEH.

Ilpumep svinonnenus 3a0anus

ORIGIN =
1
-1
A =
0
1

1
2
2
1
1

-3
-1

1

[ N U N

Brraucnute ONpCACIIMTCIIN MaTpuL,

TMOJIYYCHHBIX

Haiinure pemenue cucreMsl o ¢popmynam Kpamepa.

ITpucsoiite nepemenHoit ORIGIN 3naueHue, paBHOE €IUHUIIE.

BBenute MaTpuIly CHCTEMBI U CTOJIOCII TPABBIX YACTEH.
Beruncnoure onpenenutens mMarpuibl cucreMbl. CucTteMa MMEET €AMHCTBEHHOE DPELIEHUE, €CIIU

3aMEHON

z1 4+ 2z + 3z3 + 44 = 30,
—T1 4+ 279 — 3z3 + 4x4 = 10,

To— T3+ T4=23,
T+ z2+ T3+ z4=10.

A =

Al A =-4

YcranoBure PEXHUM AaBTOMATUYECCKOI'O BBIIIOJIHCHUSA BBIUMCIICHUN U PEXUM OTO6pa}K€HI/IH

COOTBETCTBYIOILICTO CTOJ'I6I_[EI

OnpeneJmTem, OTIHYECH OT HYJISl, CHCTEMA UMECET € AMHCTBCHHOC PCIIICHUEC

30
10
Al =
3
10
1
-1
A3 =
0
1

= P, NN DN

2

2
1
1

30
10

10

Al

A3

-4 A2 =

-16 A4 =
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1 30 3 4
-1 10 -3 4
0O 3 11
1 10 1 1
1 2 3 30
-1 2 -3 10
0 1 -1 3
1 1 1 10

A2

A4

-16



Al A2 A3 A4
Xl=— X2=— X3 =— X4 =—
A A A
xXl=1 x=2 x3=4 x4=4
0.005 0004 0.150 0
1. A= (—0.090 —0.033 0.0067 —0.098
0.150 0.033  0.050 0
2.857 0100 —0.300 0.025
0.010 0.008 0.200 0.050
2. Ae (—p.oso 0 0013 0.050
0.250 0.067 0.067 0.069 |’
0.0057 0.150 —0.267 0.050/
0.015 0.012 0250 0.100
3. A (—0.070 0.033 0.020 0.075
0.350 0.100 0.075 0.110
0.0086 0.200 -0.233 0.075
0.020 0.016 0.300 0.150
4 A- (—0.060 0.067 0.027 0.100
0.450 0.133 0.080 0.139 |’
0.011 0250 -0.200 0.100/
0.025 0020 0350 0.200)
5. Ae (-0.050 0.100 0.033 0.125
0.550 0.167 0.083 0.161 |’
0.014 0.300 -0.167 0.125
0.030 0.024 0400 0.250
6. A= (-0.040 0.133  0.040 0.150
0.650 0.200 0.086 0.179
0017 0350 -0.133 0.150
0035 0028 0.450 0.300)
7. A (~0.030 0.167 0.047 0.175
0.750 0.233 0.088 0.195
0.020 0400 -0.100 0.175/
0040 0.032 0.500 0.350
8. Ao (-0.020 0.200 0.053 0.200
0.850 0.267 0.089 0.208
0.023 0.450 —0.067 0.200/
0.045 0036 0550 0.400
9. A (—0.010 0.233  0.060 0.225
0.950 0.300 0.090 0.220 |
0.026 0.500 -0.033 0.225
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0.057
~0.098
0.183
—0.041

0.186
~0.126
0.646
\ 0.0086

[ 0.388
—0.084
1.357
\ 0.149

0.662
0.029
2.312
\ 0.379

1.008
0.212
3.507
\ 0.700

1.427
0.465
4.940
1.111

1918
0.788
6.611
1.613 /

2.481
1.182
8.520

2.205 /

3.117
1.646
10.664
2.888



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

0.050

1.050
0.029
( 0.055
0.010
1.150
0.031
0.060
0.020
1.250
\ 0.034
0.065
0.030
1.350
0.037

(0.070

0.040
1.450
\ 0.040

0.075
0.050
1.550
\ 0.043

0.080 °

0.060
1.650
0.046

/0.085

0.070
1.750
\ 0.049

0.09
( 0.08
1.85
\ 0.051

( 0.095
0.090
1.950
0.054

0.100
0.100
2.050
0.057

0.040
0.267
0.333
0.550
0.044
0.300
0.367
0.600
0.048
0.333
0.400
0.650
0.052
0.367
0.433
0.700

0.056
0.400
0.467
0.750

0.060
0.433
0.500
0.800

0.064
0.467
0.533
0.850

0.068
0.500
0.567
0.900

0.072
0.533
0.6
0.95
0.076
0.567
0.633
1.000

0.080
0.600
0.667
1.050

0.600
0.067
0.091

0.065
0.073
0.092
0.033
0.700
0.080
0.092
0.067
0.750
0.087
0.093
0.100

0.800
0.093
0.093
0.133

0.850
0.100
0.094
0.167

0.900
0.107
0.094
0.200

0.950
0.113
0.094
0.233

0.12
0.095
0.267

1.050
0.127
0.095
0.300

1.100
0.133
0.095
0.333

0.450
0.250 \

0.230 }°’

0.250 /
0.500
0.275
0.240
0.75 /
0.550
0.300
0.248
0.300
0.600 \
0.325
0.256
0.325 /

0.650\
0.350

0.264 )’

0.350 /

0.700 \
0.375

0.248
0.375 /

0.750
0.400

0.277 |’

0.400 /

0.800
0.425

0.283 |’

0.425 )

0.85
0.45

0.289 |’

0.45 /

0.900
0.475
0.294
0.475

0.950
0.500
0.300
0.500
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3.825
2.181
13.045
3.661 /
4.605 \
2.785
15.662
4.524
[ 5458
3.460

B=

B =

18.515
\ 5.478
/ 6.383 \
4.205

21.603

\ 6.522 / |

7.380 \
5.021
24.926
7.657 )

8.450 \
5.906
28.484
8.882

9.592
6.862
32.278
10.198

10.806
7.888
36.306
11.604

(12.003

8.985
40.569

\ 13.101 /

13.452
10.152
45.067
14.688 /

14.883 \
11.389 |
49.799 |-
16.365 /




3AJAHUE 5
Pemurte kak MarpuyHOE ypaBHEHUE AX = b cUCTEMy JIMHEHHBIX anreOpandecKux ypaBHCHHUI
u3 3a7aHus 4.

Tlopsaook evinonnenus 3a0anus

1. YcraHoBuTe pexxum aBTOMaTUYECKUX BBIYMCICHUM.

2. BBenure MaTpuily CHCTEMbI © MAaTPHITY-CTOIOCII TPABBIX YACTEH.

3. Beluncimte penrenye cucteMsl 1o gopmyie x = 471b.

4.TIpoBepbTe MPaBUIBHOCTh PEIICHUS YMHOXCHHEM MATPHUII CHCTEMBI Ha BEKTOP-CTOJOEI
pelieHusl.

5.Haiimute pemieHue cHCTEMBl C MOMOIIBIO (QYHKIUHM Isolve W cpaBHHUTE pE3yIbTaThl
BBIYMCIICHUM.

HpHMep BBITIOJIHCHU S 3aJJaHUA

X+2-y+3-z=7

1 2 3 7
X—-3-y+2-z=5
Xty+z=3 A=l1-32|b=|5
1 1 1 3
0
x=A t.bx=| 0|A-x-b=| 0
0
3AJIAHUE 6

Haiinure metonom ["aycca pemieHne cucteMsl IMHEHHBIX AITeOpanyecKuX ypaBHEHUH
a11Z1 + 01222+ ... 4+ a1pTn = by,
anz1 +a2T2 + ...+ axnZn = by,
An1ZT1+an2To + ...+ apnTn = by
u3 3a7aHus 4.
Ilopsook evinonnenus 3a0anus

1. YcraHoBuTE pexXUM aBTOMAaTHUECKUX BBIUMCIICHUH.

2. Ilpucsoiite nepemenHoit ORIGIN 3HaueHue, paBHOE €AMHUIIE.

3. BBeauTe MaTpuily CUCTEMBI U MaTPHUILY-CTOJIOEI] ITPaBbIX YacTeil.

4. ChopMupyiiTe pacIIMPEHHYIO MaTPHUILYy CUCTEMBI.

5. IlpuBeanTe paclIMpPEHHYIO MaTPUIy CUCTEMBI K CTYIIEHYaTOMY BUIY.

6. ChopmupyiiTe CTOIOECI] pelIeHUS CUCTEMBI.

7. IlpoBepbTe NMPaBUIBHOCTh PELICHUS YMHOXKEHHEM MAaTpPULbI CUCTEMBbl Ha BEKTOP-CTOJOEL]
peleHws.

IIpumep BBINOIHEHUS 3a1aHUS

1 2 3 7
A=|1 -3 2 b=| 5

1 1 1 3
ORIGIN =1
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1 2 37
Ar = augment(A,b) Ar=| 1 -3 2 5

1 1 1 3
1001
Ag = rref(Ar) Ag=|1 0 1 00
0012
1 0
X = submatrix(Ag,1,3,4,4) x=| 0 A-X-b=| 0
2 0
3AJAHUE 7

HccnenyiiTe OMHOPOAHYIO CUCTEMY JIMHCWHBIX alreOpandeckux ypaBHeHU Ax=0.

HOpHI[OK BBIIIOJIHCHUA 3a1aHHUA

1. YcTaHoBHTE pEKUM aBTOMATUYECKUX BBIYHUCICHHH.

2. BBeauTe MaTpHIly CUCTEMBI.

3. Beraucnure paHr MaTpUIBI CHCTEMBI.

4. I[IpuBeauTe MaTPUIy CUCTEMBI K CTYIICHUATOMY BHITY.

5. Onpenenure 6a3ucHbIe U CBOOOIHBIE IEPEMEHHBIE.

6. 3anuIuTe MOTYYEHHYIO SKBUBAJIEHTHYIO CUCTEMY.

7. Wcmonp3ys CHUMBOJIBbHBIC BBIYUCICHUS, DPEHIMTE IOIYYCHHYIO CHCTEMY OTHOCHUTEIBHO
0a30BBIX IEPEMEHHBIX.

8. 3anuuuTe oll1ee peleHne CUCTEMBI.

9. Haiinure ¢pyH1aMEHTaIbHYIO CUCTEMY PELLECHUI.

IIpumep BBINOIHEHUS 3a1aHUS

([ 11+ 4z + 2z3 —3z5 =0,
2x1+ 9z9+ 513 +2z4+ z5=0,

T1+ 329+ z3—2x4—925 =0,
3z, + 1229 + 63 —8z5 =0,
L 2, + 1029 + 6z3 + 4z4 + Tz5 = 0.

.

1 4 2 0 -3
2 5 2 1
A=|1 3 1 -2 -9
312 6 0 -8
2 10 6 4 7
rank(A) = 3

Cucrema HeTPUBHAJIBHO COBM E€CTHA.
IIpuBenem MaTpHuIly CMCTEMBI K CTYIIEHYATOMY BHY:
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10 -2 -80
011 2 0
Ag =rref(A) Ag=( 00 0 0 1
00 0 OO
00 0 OO

CBoOoaHbIe TIepeMeHHbIe X3, X4, 6a3ucHbIe IepeMeHHbIe X 1, X2, X5,
3anuiieM 1 perruM SKBUBAICHTHYIO CUCTEMY:

Given x1-2-x3-8-x4=0 2-X3+8-x4
XX+x3+2-x4=0 Find(xl,x2,x5) | —x3-2-x4
xo=0

X5
3anuimem o01iee peleHue CUCTEMbI:
2-x3+8-x4
—x3 -2-x4
X(x3,x4) = X3
x4
0
Haiinem pyHI1aMeHTAIBHYIO CHCTEMY YPABHEeHUI:
2 8
-1 -2

X(1,00=| 1 X@0,1)=| 0
0 1
0 0

-14 -9 -4 1 6 -13 -8 -3 2 7 \
-1 -2 -2 -4 -14 0 -1 7 -3 -13
1.A=] -4 -9 -9 3 -2|. 2 A=]|-13 -8 3 4 -1 .
-15 -11 -11 -3 -8 -13 -9 4 -1 -6
-29 =20 -20 0 -10 -26 ~17 7 3 -—7)
-12 -7 -2 3 8 -1 -6 -1 4 9\
1 0 8§ -2 -12 2 1 9 -1 -1
3.A=]| ~-12 -7 4 5 0 4. A=|~-11 -6 5 6 1
-11 -7 6 1 —4 -9 -5 8 3 2
~23 -14 10 6 —4 -20 -11 13 9 —1)
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9.

11. A=| —4

13. A= -2 3

17 21
19 28

4 9
17 16
19. A= 4 9
21 25
26 34

5. A=(
-8 -3 2
5 4 12

A=(

14
24
20
38
58

b
S Now

20
15
22
35

(-9 —4 1 6
4 3 11 1
8. A=| -9 -4 7 8
-5 -1 12 7
-14 -5 19 15
(-1 -2 3 8
6 5 13 3
8.A=| -7 -2 9 10
-1 3 16 1
\-8 1 25 21
-5 0 5 10
8 7 15 5
10. A=| -5 0 11 12
3 7 20 15
~2 7 31 27
(—3 2 7 12
10 9 17 7
12. A=|-3 2 13 14
7 11 4 19
\4 13 37 33
(<14 9 1
12 11 19 9
14. A=| -1 4 15 16
11 15 28 23
\10 19 43 39
1 6 11 16
14 13 21 11
1. A=| 1 6 17 18
15 19 32 27
\16 25 49 45
/3 8 13 18
16 15 23 13
18. A=| 3 8 19 20
19 23 36 31
\22 31 55 51
5 10 15
18 17 25
20. A=| 5 10 21
23 27 40
28 37 61
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15
26

41)

25

17
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3AJJAHUE 8

Hccnenyiite HEOMHOPOIHYIO CHCTEMY JMHEWHBIX alreOpanuecKux ypaBHEHUH Ax = b g
JBYX pasiIMuHbIX mpaBbix yacteit b=b® b = ph®

HOpSIIIOK BBIINIOJIHCHUA 3a1aHUA

1. YcraHoBute pexxum aBTOMaTUYECKUX BBIYMCIICHUM.

2. BBequTe MaTpUIly CUCTEMBI U PACITUPEHHBIC MATPHIIBI CUCTEMBI JIJIsl OOEUX MPABBIX YaCTEH.

3. Beruucaute paHru OCHOBHOM MaTPHUIIbl U paHTH PACIIUPEHHBIX MATPHUI] 00EUX CUCTEM.

4. Copmynupyiite u 3anuIIUTE B pabodeM JOKYMEHTE COOTBETCTBYIOIIUI BBHIBO/I.

5. IlpuBenuTe pacuIMPEeHHYIO MAaTPUILy COBMECTHOW CUCTEMBI K CTYIIEHYaTOMY BUY.

6. Onpenenure 6a3ucHbIC U CBOOOIHBIE IEPEMEHHBIE.

7. 3anumuTe OHKBUBAJEHTHYIO CHCTEMY M pPa3pelIuTe €€ OTHOCUTEIbHO Oa3uCHBIX
MePEMEHHBIX.

8. 3anummTe o0111ee pEIICHUE CUCTEMBI.

9. Haiinure nBa pa3aM4HbIX YaCTHBIX PEUICHUSI CUCTEMBI.

10. I[IpoBepbTe MPaBUIBHOCTh HAWJICHHBIX PEIICHUMN.

IIpumep BBIOTHEHUS 3a1aHUS

[ T+ x) =b 1 1
T+ T2+ X3 = by, 4 4
¢ To+ T3+Tatas=by, b=b=|[ 2 b=b? =| 2
2zy —3x9+ 223 + x4 + z5 = by, 7 7
| 32, + 332 + 223 + T4 + T5 = b, 10 9
11000 1 1
11100 4 4
A= 01111 bl =| 2 b2 =| 2
2 3211 7 7
33200 10 9
Arl = augment(A, bl) Ar2 := augment (A, b2)
11000 1 110001
11100 4 111004
Arl=| 0 1 1 1 1 2 Ar2=| 01 111 2
2 3211 7 2 32117
3 3200 10 3320009
rank(A) = 3 rank(Arl) = 4 rank(Ar2) = 3

rg(A)=3,rg(Ar1)=4 rg(A) oriinueH ot rg(Arl), cucrema Ax=bl HecoBMe
rg(A)=rg(Ar2)=3, cucrema Ax=b2 coBmecTHA.
IIpuBeaemMm MaTpHMily CHCTEMBI K CTylIeHUYaTO i1 popme
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10
01
rref(Ar2) =| 0 O
00

00

0 -1 -1
0 1 1
1 0 O
0O 0 O
0 0 O

2

-1

3
0
0

CBo00aHBIE TepeMeHHbIE X4, X5, 0a3ucHbIE MepeMeHHbIe x1,x2,x3.
3anuMuieM ¥ peIMM 3KBHUBAJICHTHYI) CHCTEMY

Given xl-x4-x5=2
X2 +x4+x5=-1
x3=3
Oo01ee pemenue:
X4 + x5 +2
—Xx4 —x5 -1
X(x4 ,x5) = 3
x4
X5
(—14 -9-4 1 6
-1 -2 6-4-14
1. A=]| -14 -9 2 3 -2
-15 -11 2 -3 -8
\-29 ~20 4 0-10)
(~—13 -8 -3 2 7\
0 -1 7-3-13
-13 -9 4-1 -6
\-26 -17 7 3 =7
(—-12 -7-2 3 8\
1 0 8-2-12
3. A=]| ~-12 -7 4 5 0
-11 -7 6 1 -4
\—23,-14 10 6 —4/
(—11 -6 ~-1 4 9\
2 1 9-1-11
4. A={ -1 -6 5 6 1
-9 -5 8 3 -2
\—20 -11 13 9 -—1}

Find(xl,x2,x3) >

b

b

b

b

X4 + x5 + 2
x4 —-x65-1
X3

YacTHble pelieHue:

X(1,0) =

~3.45
( -15.2
~10.45
~18.65
\ -20.1

( ~-2.8
~26.3
-16.8 |,
-29.1

\ —45.9

1.95
( ~33.3
~19.05
~31.35
\ —50.4

10.8
—36.2
-17.2 |,

~25.4
\ —42.6

55

)b2

b =

X(0,1) =

—-2.45
—-15.1
--9.45
—18.98
—29.6

-1.8
-26.1
—15.8

-29.77

—46.9

2.95
-33
—-18.05
—32.35
-51.9

11.8
-35.8
-16.2

—26.73
—44.6




(-10' -5 .05 10 23.75 24.75

3 210 0-10 35 34.5
5. A=| -10-5 6 7 2|, b= -11.25 |, ba=| —10.25
-7-310 5 0 ~11.25 ~12.92
\-17 -8 16 12 2 ~22.5 925
[ -9-4 161 40.8 | 41.8
4 311 1-9 ~29.7 29.1
6. A=| -9-4 78 3|, ba=| =12 [, ba=]| -02].
-5 -112 7 2) 11.1 9.1
\-14 -5 1915 5 \ 99 6.9
~8-3 2 712 61.95 62.5
5 412 2 -8 -20.3 ~19.6
7.A=| -8-3 8 9 4|, by=]| 1295 |, ba=]| 1395
-3 114 9 4 41.65 39.32
~11-22218 8 54.6 51.1
—7-2 3 8 13 87.2 88.2
6 513 3 -7 ~6.8 -6
8. A=| -7-2 910 5 312 |, ba=| 322
-1 31611 6 80.4 77.73
—8 12521 11 111.6 107.6
—6-1 4 9 14 116.55 117.55
7 614 4—6) 10.8 117)
9. A=| -6-11011 6 =| 5355 [, by=| 5455
1 51813 8 127.35 124.35
-5 42824 14 180.9 176.4
~50 510 15 150 151
8715 5 -5 32 5 335
10. A=| -501112 7 , -
372015 10 182 5 179 167
~273127 17) 262. 5} 257.5
~4 1 611 16 187.55 \ 188.55
9 816 6 -4 | . 58.3 59.4
11. A=| -4 11213 8}, b=/ 11055 |, ba=| 1155
5 92217 12 245.85 242.183
110 34 30 20 356.4 / 350.9
-3 2 712 17 229.2 230.2
10 917 7 -3 88.2 89.4
12. A=| -3 21314 9|, bp=] 1452 |, ba=| 146.2
7112419 14 317.4 313.4
41337 33 23 462.6 456.6
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-2 3 813 18\ . 274.95\ (275.95\

1110 18 8 —2 122.2 123.5
13. A=| -2 31415 10 |, by=| 183.95 |, b= | 184.95
913 26 21 16 397.15 392.817
7 16 40 36 26 581.1 \ 574.6 /
-1 4 914 19 324.8 [ 325.8
121119 9 -1 160.3 161.7
14. A={ -1 41516 11 |, bi=| 2268 |, ba=| 2278 |.
11 15 28 23 18 485.1 480.433
10 19 43 39 29 711.9 \ 704.9 )
0 5101520 378.75\ 379.75
131220 10 0 202.5 204
15. A=| 0 5161712 |, b= | 273.75 |, ba=| 27475
13 17 30 25 20 581.25 576.25
13 22 46 42 32 855 847.5
1 61116 21 436.8 4378
14132111 1 248.8 250.4
16. A=| 1 6171813 |, bi=| 3248 |, by=| 32538
15 19 32 27 22 685.6 680.267
16 25 49 45 35/ \ 1010 1002
(2 7121722 498.95 499.95
1514 22 12 2 299.2 300.9
17. A=| 2 7181914 |, by=| 379.95 |, b= | 380.95
17 21 34 29 24 798.15 792.483
\ 19 28 52 48 38/ \ 1178 1170
(3 8131823 [ 565.2 566.2
16 15 23 13 3 353.7 355.5
18. A=| 3 8192015 |, by=| 439.2 |, by=| 4402
19 23 36 31 26 918.9 912.9
\ 22 31 55 51 41/ 1258 1349
(4 91419 24\ 635.55 636.55
17 16 24 14 4 412.3 414.2
19. A=| 4 9202116 |, b= | 502.55 |, by = | 503.55
21 25 38 33 28 1048 1042
\ 25 34 58 54 44/ _ \ 1550 1541
5 10 15 20 25 71 71
18 17 25 15 5 475 477
20. A=]| 510212217 |, by =] 570 |, ba=] 571
23 27 40 35 30 1185 1178

28 37 60 57 47 1755 1755

S7



Tpunooicenue 5
TunoBbie BONPOCHI TECTUPOBAHUSA
no qucuumniauHe «MareMaTuka»
OIIK-2: Bonpocut ons nposepku yposusa ooyuennocmu «YMEThy»
(3aoanus npeononazarom I npasunvuwlii omeem)

Bompoc Ne 1.1
3 2

o —

Ornpenenurens

JJ paBeH 0, eciii @@ paBHO ...

BapI/IaHTBI OTBCTOB:
1.2
4

o
— O |

Bormpoc Ne 1.2

0 a, O
Onpenenmurens | 1 5 —3 paseH...
c, 0 ¢,

BapuanTsl 0TBETOB:
1.-3a,c, +4a,c,

2. 3a,c, —a,C,

3. 3a,c, +a,c,

4. —3a,c, —a,c,

Bonpoc Ne 1.3

0 a, O
Pasnoxenue onpenenutens | b, 0 b, | mo snemenTam nepBoii cTpOKM UMeEET BUI. ..
4 2 -5

BapI/IaHTLI OTBCTOB!:

b, b,

1l -a
214 -5
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Bompoc Ne 1.4

0 a‘12 a13
Onpenenurens | a,; a@,, a,,| paBeH...

0 a;, a;
Bapuantsl 0TBETOB:
1 - aZl(a12a33 - a32313)
2. - (a12a33 o 3-32313)
3. a21(312a33 o aszais)
4. Q2853 — 83,83

Bompoc Ne 1.5
all a’lZ O

Paznoxenue OIIPCACIUTEN || A, a,, azs I10 5JIEMCHTaM TPETHETO CTOJ'I6I_Ia HUMECT BU] ...

a; a; O
BapuanTsl 0TBETOB:
1. 183, — 8558,
2. - a-23(3113-32 o a31av12)
3. - (auasz o a3la12)
4. azs(aﬂasz B a31a12)

OIIK-2: Bonpocwt ons nposepku yposusn ooyuennocmu «3HAThy»

(3adanus npedononazaiom HeCcKOIbKO NPABUILHLIX OMBEMO8)

Bompoc Ne 2.1
Ecnu cymecTtByeT matpuiia A+(3A)T , To Matpuna A ....

BapuanTs! 0TBETOB:

1. siBJIsIeTCS HYNeBoit (pasmepa MxN, rae M=n)
2. MOXET OBITh EIUHUIHOU

3. MOXeT ObITh TPOU3BOJILHOM

4. saBnsercs KBaJpaTHON

Bompoc Ne 2.2

Ecmu cymectyer matpuia A— A’ , To matpuma A ...
BapuaHTs! 0TBETOB:

1. AByIsIETCA KBAaAPATHOMN

2. MOXeT ObITh €TUHUYHON

3. MOXeT ObITh MPOU3BOJILHOMN

4. sByseTCS HYJIEBOM (pa3mepa MxN, rae M##n)

Bomnpoc Ne 2.3

Ecmu cymectByer Matpuna A+4AT | To matpuma A ...
BapuanTs! 0TBETOB:

1. s;BsieTcst HyNeBOM (pa3mMepa MxN, rae M#N)

2. sBJsIeTCS] KBaAPATHOM

3. MOXKET OBITh €JUHHUYHON

4. MOXeT OBITh MPOU3BOIBHOMN
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Bompoc Ne 2.4

Ecmu cymectsyer matpunia A’ —2A, To MaTpuna A ...
BapuaHnTtsl 0TBETOB:

1. aBysieTcst KBaipaTHOM

2. MOXeET OBITh MMPOU3BOJIBLHOM

3. siBIIsieTCs HYJICBOM (pa3mMepa MxnN, rjae M#n)

4. MOXeT OBITh e JUHUYHOMI

Bomnpoc Ne 2.5

Ecnu cymectByer Mmarpuna A—(5A)T , To MmaTpuia A ....

Bapuantsl 0TBETOB:

1. MOXeT OBITH TPOU3BOJIBHOM

2. MOXeT OBITh CTUHUIHOU

3. siBIsieTcst HyJIeBOM (pa3mMepa Mx N, rae M#n)
4. sBISIETCS KBaJpaTHON

Bompoc Ne 3.1
4 -5 4

Ob6parnas marpuna k Mmatpunie A=|6 5—a 12 | He cymecTByeT npu « , paBHOM ...
1 3 2

BapuanTs! 0TBETOB:

-13

-10

13

10

Bormpoc Ne 3.2
1 8 6

OOparnas matpunia k Mmatpure A=| -3 7 1 | He cymiecTByeT Mpu « , PAaBHOM ...
-6 14 2-«

BapuanTsl 0OTBETOB:
0

2

7

-2

Bonpoc Ne 3.3
- 6 -7

OO0parHas matpuiia k Matpuiie A=| 2 4 1 | He cymiecTByeT Ipu ¢ , paBHOM ...
-2 -12 14

BapunaHTbI OTBETOB:

-1

0

1

12
Bompoc Ne 3.4

-5 —a 1
Ob0parnas matpuna k Matpunie A=| 2 -8 12 | He cymecTByeT pu « , paBHOM ...
-4 16 9
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Bapuantsl 0TBETOB:
-20
-18
20
38

Bompoc Ne 3.5
-7 1 28

OOpatHas marpunia k Mmatpuie A=| 4 6 —16 | He cylIecTBYeT IPU & , PABHOM ...
a 33 32

Bapuantsl 0TBETOB:
-8

8

0

24

(3aoanus npeononazarom 1 npasuivbHul omeem)

Bompoc Ne 4.1
3x—4y=15

x—4y=9

Ecnu *0070) — perienne cucTeMbl TMHEHHBIX yPaBHCHHIT { , Torga 070 pagno...

BapuanTsl 0TBETOB:
1.45

2.-15

3.-45

4.15

Bompoc Ne 4.2
x—=5y=12

~r v —j =
Ecim (F070) —  pemenne cHCTEMBI JMHEHHBIX — ypaBHEHHMIt { 2+3y=4" 10 *0 moxer

OTIpeNIeNAThCS 0 GOopMyIIe. ..
BapuanTsl 0OTBETOB:

-5 2

3 4

X = 1 _5
— 2

1 2 3

2 -5

4 3

X = 1 _5
— 2

2 2 3

1 2

-2 4

XDZ 1 -
— 2

3 2 3

1 -5

-2 3

" 13
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Bompoc Ne 4.3
ax—3y

=2
o o ([dx—6y=2
I[aHa cucreMa JIJMHCUHBIX ypaBHeHI/II/I

BapuanTs! 0TBETOB:
1.2

2.0,5

3.0

4. -2

. Cucrema He UMEET pellIeHUH MPU @ PABHOM. ..

Bonpoc Ne 4.4
ITyctb A B — oOparumble KBajpaTHbIE MAaTpHUIbl OJHOro mopsaka. Torga peleHuem
MaTpuyHOro ypaBHeHus AX =2B sBiserca matpuua...
Bapuantsl 0TBETOB:
Ly-ip
1.2
1 a1
2.2
3. 2847

4. 247'B

Bompoc Ne 4.5
3x+ay=0

Cucrema {x +3y=0

BapI/IaHTBI OTBCTOB:
1, 8=-9
a==x3
a=0
a=9

UMEET HeHYJIEBOE PELCHHE IIPH ...
2.
3.
4.

IIK-4: Bonpocwt 011 npoeepku ypoeus ooyuennocmu «3HAThy»

(3aoanus npeononacarom I npasunvhwiii omeem)

Bompoc Ne 5.1

Bekrop N(p,5) nepreHAuKyIsper npsimMoit 2X—Yy—1=0. Torna 3HaueHue P paBHo ...
BapuaHTs! 0TBETOB:

1.25

2.10

3.-10

4.-2,5

Bomnpoc Ne 5.2

Bekrop N(p,lO) NepIeHANKYISIpeH npsiMoit 2X—5y —3=0. Toraa 3Ha4eHne P paBHO ...
BapunaHTbI OTBETOB:

1.4

2.25

3.-4

4. - 25
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Bompoc Ne 5.3

Bekrop N (4, p) nepneHauKyisipeH npssmoid 2X —8y —3=0. Toraa 3HaueHue p paBHo ...
Bapuantsl 0TBETOB:

1.16

2.-16

3.-1

4.1

Bompoc Ne 5.4

Bexkrtop S (p,—3) napajuiesieH npsMon 2 =3 . Torna 3HayeHue P paBHO ...

BapuanTs! 0TBETOB:
1.2

4,5

2

AN

.—6

Bompoc Ne 5.5

Bextop S(p,5) mapamnenen npsmoii 2 —1 . Torja 3HaueHue P paBHo ...

BapuaHTsl 0TBETOB:
1.-10

2.-2

3.10

4.25

(3adanus c Kpamxkum omeemom (yeioe 4ucio)

Bormpoc Ne 6.1
-xE 2
n J

Paccrosiaue mexay gokycamu smmmnca 100 36 papho ...

BapuanTsl 0OTBETOB:
16

Bonpoc Ne 6.2

Muumas MOJIyOCh FI/IHep6OHBI, 321,[[3.HHOI>1 YpaBHCHUCM
BapI/IaHTBI OTBCTOB:
4

1 1 _
léx® —25y _400,paBHa...

Bormpoc Ne 6.3

MHuMas nosryoch runep0osibl, 3a1aHHON YpaBHEHHEM

BapunaHTbI OTBETOB:
5

2 2 _
25x° 16y _400,paBHa...

Bormpoc Ne 6.4

Bbonpmas IMOJIYOCH 3JIJIMIICA, 3aIaHHOTO YPAaBHCHUCM
BapI/IaHTBI OTBCTOB!:
5

2 2_
16x* +25y° =400 , paBHa...

Bompoc Ne 6.5

2 2 _
MHHUMas OTyoch TUIEp6OIIBI, 3a1aHHOi ypaBHeHHeM 1* ~2V " =30 papyg
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Bapuantsl 0TBETOB:
2

IK-4: Bonpocwt 013 npoeepku ypoeus ooyuennocmu «YMETb)
(3aoanus npeononazarom I npasunvhulil omeem)

Bompoc Ne 7.1

B IMPOCTPAHCTBE HMECTCA OTPE30K, COG,Z[I/IHHI-OH_[I/Iﬁ JABC TOYKM C OpAMHATaMU OIWMHAKOBBLIX

3HaKOB. TOrJa 3TOT OTPE30K HE MOKET MepeceKars ...
BapuaHTbl 0TBETOB:
1. ocs opauHaT
2. mnockocth Oyz
3. mockocTh OXz
4. mnockocth OXy

Bormpoc Ne 7.2

B npoctpancTBe MmeeTcs OTpPE30K, COSAMHSAIONIMK JBE TOYKM C alllJIMKaTaMHd OJWHAKOBBIX

3HaKoB. Toraa 3TOT OTPE30K HE MOXKET IEPECEKAT ...
BapuanTsl 0TBETOB:
1. utockocTs OXY

2. miockoctb OXz
3. miockocth Oyz
4.

OCb OpAHAT

Bormpoc Ne 7.3

B IMPOCTPAHCTBE UMECTCA OTPC30K, COCI{I/IH?[IOIHI/Iﬁ JABC TOYKHU C HYJICBBIMU OpAWHATAMMU. TOFI[a

ATOT OTPE30K LEITUKOM JICHKHT ...
BapuanTsl 0TBETOB:
1. B rutockoct <2
2. Ha OCU OpJUHAT
3. B INIOCKOCTH &2
4,

B IUIOCKOCTH =™

Bompoc Ne 7.4

B IMPOCTPAHCTBEC UMECTCA OTPEC30K, COCIUHSIOIIMI IBE TOUKHU C HYJICBBIMU allllJIMKATaAMHU. Torna

9TOT OTPE30K IEIIUKOM JICIKHUT ...
BapuaHTsl 0TBETOB:
1. B mnockoctu OXy
2. B miockoctu OXz
3. Ha OCH alIlJINKAT
4. B utockoctu Oyz

Bompoc Ne 7.5

B mpoctpaHcTBe MMeeTcs OTpe30K, COSAUHSIONIMM /BE TOYKM C HYJIEBBIMH alOcuuccamu U

opauHatamu. Toraa 3TOT OTPE30K HETUKOM JIEKHUT ...
BapunaHTbI OTBETOB:
1. Ha ocu abcruce
2. Ha OCH amlIlJIMKaT
3. Ha ocu opAMHAT
4. B mockoctu OXy
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(3adanus npedononazaiom HeCKOIbKO NPABUTLHBIX OMBEEMO8)

Bomnpoc Ne 8.1
Ecin 0(3,1,5) — IIEHTpP cdEPhI, TO €€ YpaBHEHNUE MOXKET UMETh BH] ...
BapuaHTBI OTBETOB:
p
1 x? +6x+y2—2y+22—102+34=0
2 x? —6Jc+y2 —2y+;z2 -10z-1=0
3 x? —6Jc+y2 -2y +22-10z+34=0
4.

x? +3x+y2+y+22+52+1=0

Bompoc Ne 8.2
Ecin O(— 5,3,4) — IIeHTp cdEPBI, TO €€ YpaBHEHNUE MOXKET UMETh BH]I ...
Bapuantsl 0TBETOB:

1. x? +103c+y2 —6y+22 —8z+34=0

2 x2—5x+y2+3y +22+42-25=0

3. x? +103c+y2 -6y +2z2 +82+34=0

4. x? +103c+y2 —6y+22 —8z+46=0

Bompoc Ne 8.3

Ecimn O(O,:LO) — IEHTpP CEphl, TO €€ YPaBHCHNUE MOXKET UMETh BH ...
BapuanTsl 0TBETOB:

1. x2+y2+2y+22=0

2. 3c2+y2—2y+z2 =0

3. 3c2+y2 —2y+zz—99=0

4 x2+y2+y+zz—99=0

Bompoc Ne 8.4
Ecimn 0(2,—1,2) — TEHTP cepbl, TO €€ YpaBHEHUE MOKET UMETh BUJ ...

BapI/IaHTLI OTBCTOB:
1 x? +2x+y2—y+22+22+5=0

2 x2—4x+y2+2y +zi-4z=0
3 x? —4x+y2 +2y+22—4z+5 =0

4 x2+4x+y2+2y+22—4z=0

Bompoc Ne 8.5
Ecimn O(—ZL—5,3) — 1EHTp cdepbl, TO €€ YpaBHEHUE MOKET UMETh BUJ ...

BapI/IaHTLI OTBCTOB!:

1 x? +2x+y2+10y +2?-62z+10=0

2 x? —;c+y2 —5y+22+32—1=0
3 x? +2x+y2+10y +22-62-1=0
4

x2—2x+y2+10y +22-62+10=0
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(3aoanus na ycmanoenenue coomeemcmeusi)

Bomnpoc Ne 9.1
YCcTaHOBHTE COOTBETCTBHE MEXY (DYHKIMEH U €€ 00JIACTHIO ONIPEICIICHHS

1,y =sinx

1
2, y=2+"1
3, y="1-a’
Bapuantsl 0TBETOB:
1, (o)
2. (— oo,—l)u (-1,)
3, il
4. - 1]ufi; )
5, (-L11)

Bormpoc Ne 9.2

YcTaHOBHUTE COOTBETCTBUE MEXKY (DYHKIMEH 1 €€ 00JIaCThIO ONpeIeIICHUS
1. r= tgx

o y=1x

3, 7= -1
BapI/IaHTBI OTBCTOB:
1. 11)

2. =)

xi§+;{’}?, Fez

4: (- eo—1]ufi; )
5. x#km, keZ

Bompoc Ne 9.3

YcTaHoBHTE COOTBETCTBUE MEKIY (DyHKIIMEH U e€ 00IacThiO ONpeaeTIeHUS
1. 7= arctgx

2.7=x"
3, 7=
BapuaHThl 0TBETOB:
1 EZTJ]

9 (- - 2]uf2:0)

3. (22)

4 (— oo,O)u (0, )

5. ()

Bompoc Ne 9.4

YcTaHOBHTE COOTBETCTBUE MEKIY (PYHKIMEN U €€ 00J1aCThIO ONpeaeeHus
1

1, 7=%

2. 7 =log;x’
BapI/IaHTBI OTBCTOB!
1. (— o, — Z]U [2_.00)
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o (0,)
3. [-2:2]
4. 10:2)
5. (= ,0)u (0,)

Bompoc Ne 9.5

YcTaHOBUTE COOTBETCTBUE MEXY (DYHKIIMEH B €€ 00J1aCThIO ONPECIICHHS
1

1, y=0-2)7

y= X

2. x-(xz +1)

3 y = 210g2 x

BapuaHTbl OTBETOB:

1. E.0)U (©0,%)

2 (0,00)

3 [:=)

4, 2)

5. (@]
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