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COOEP>XAHUE

Beepgenue

MecTo y4ebHon ANCcUMNIIMHBI B MOATOTOBKE BbIMYCKHMKA

CTtpykTypa y4yebHol paboThbl, coaepxaHue u TPyA0EMKOCTb OCHOBHbIX 311IEMEHTOB ANCLMMNINHbI
OpraHusaunoHHas CTpykTypa, TPY40EMKOCTb U MMaH U3yYeHnss AUCLMNIUHBI

YKpynHEHHAsA cofepKaTenbHas CTpyKTypa y4ebHOM AMCLUMIUHBI

O6wwe opraHusaumoHHble TpeboBaHus K y4ebHon paboTe oby4atoLerocs, ycrnosums Aonycka K
3K3aMeHy

OpraHusaums 3aHaTuin n TpeboBaHus K ydebHom paboTte obyyatoLLerocs

YcnoBus gonycka K 3Kk3aMeHy

JleKuMoHHbIEe 3aHATKA

MpakTnyeckmMe 3aHATMS MO Kypcy M MOAroToBKa 00yYaroLwerocs K HUM

O6wwme meToanyeckne pekoMeHaaumMm No U3y4eHuIo OTAENbHbIX Pa3fgerioB AUCLMNINHLI
O6wwme meToanyeckne pekoMeHaaumMm No 0OPMIIEHUIO U BbIMOSTHEHWIO OTAENbHbIX BUA0B BA-
PO

PekomeHgauum no BbinonHeHnto PAP

Lkana n kputepmm oLueHUBaHUs

PekomeHaaumm no opraHn3aumm BbIMOMHEHUSA KOHTPOSbHOW paboThl 00y4vatoLwmnxcs 3a04HOM
dopmMbl 06y4eHUs

LWkana n KpuTEPUM OLEHKN KOHTPOSBbHON paboTbl

PekomeHaaumm no opraHnsaumm CamoCTOATENBHOMO U3y4eHUs TEM

LWkana v KpuTepmnM OLEHNBAHUSA CAMOCTOSITENIBHOIO U3YYeHUs TEMbI

BxogHoW KOHTPOMb U TeKyLMiA (BHYTPUCEMECTPOBEIN) KOHTPOSb Xo4a

N pe3ynbtatoB y4ebHol paboThl

3apaHnst 4na BXOAHOIO KOHTPOIs

TekyLwmin KOHTPOMb YyCNeBaemMocTun

Bonpocebl 1 Kelic-3agaHns ans caMonoAroToBKU K MPakTUYECKUM 3aHATUSAM

Lkana n kputepum oLeHUBaHMS CaMONoAroTOBKM MO TEMaM NPaKTUYECKNX 3aHATUN
MpomexyToyHas (cemecTpoBas) aTTectaLms no Kypcy

3aknuntensHoe TeCTUPOBAHME MO UTOraM U3yHEeHUs ONCLUMNIUHBI

MepeyeHb NPUMEPHBIX BONPOCOB K 3K3aMEHY

Lkana n kputepmm oLeHMBaHMUS OTBETOB Ha BOMPOCHI 3K3aMeHa

Y4ebHO-UHOPMALIMOHHBIE UCTOYHMKWN O11S U3Y4YEHUSA OUCLIMIIUHDI
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BBEOEHME

1. HacTtosilwee usgaHne BNsIeTCS OCHOBHbIM OpraHn3auvoHHO-MEeTOONYECKUM OOKYMEHTOM Yy4deb-
HO-METOAMYECKOro KOMMIekca no ANCUUNIMHE B COCTaBe OCHOBHOWM 0Opa3oBaTeslbHOM NporpamMmmbl BbICLLE-
ro obpasoaHus (Ol BO). OHo npegHa3Ha4yeHo cTaTb AN HUX METOANYECKON OCHOBOW MO OCBOEHUIO AaH-
HOW AMCUUNIIUHBI.

2. CopepxaTtenbHOM OCHOBOWM Ans pa3paboTkyM HacToswero m3gaHus nocnyxuna Pabodas npo-
rpamMmma y4yebHOM ANCLMNNUHBI, YTBEPXKAEHHAA B YCTAHOBMEHHOM NOPSAKE.

3. MeToamyeckne acnekTbl HAaCTOSILLEro M3gaHus pasBuTbl B y4eOHO-METOAMYECKON nuTepaType 1
apyrux paspaboTkax, Bxogswmx B coctaB YMK no gaHHon gucumnnuvHe.

4. [locTtyn obyyaloLmMXcsa K aNeKTPOHHOW Bepcun MeToamMyecknx ykasaHum no U3yyeHuto gucumnnu-
Hbl, 0BecneyeH B MHhopMaLNOHHO-0bpa3oBaTenbLHOW Cpeae yHnuBepcuTeTa.

Mpn 3TOM B 3MEKTPOHHYIO BEPCUIO MOTYT ObITb BHECEHbI TEKYLLUME U3MEHEHUs U OOMOSIHEHMS, Ha-
npaBrieHHblE Ha MOBbLILLIEHWE Ka4eCTBa HAaCTOALMNX METOANYECKUX yKasaHM A0 UX nNepeunsgaHnsi B yCTaHOB-
NEHHOM nopsiake.

YBaxaemble oGyyarowmecs!

MpucTtynas K nsyyeHuto Hoson Ana Bac y4ebHon AncumnnmHbl, HAYHUTE C BAYMYMBOIO MPOYTEHUSA
pa3paboTaHHbIX Ana Bac kadenpon cneumnanbHbIX METOOUYECKMX YKa3aHui. OTO nomoxeT Bam BoBpewmsi
MOHATb N NPAaBUILHO OLEHUTb ee porb B Bawem obpasoBaHun.

O3HaKOMMBLLWCb C OPraHn3auMoHHbIMK TpeboBaHMAMN kKadeapbl MO 3TOW ANCUUMIIMHE U COM3MEPVB
C HMMM CBOM cunbl, Bbl cMoXxeTe caenatb OCO3HAHHLIN BbIOOP COOCTBEHHOWM TakTUKK U cTpaTernm yyebHom
aeaTenbHocTH, ybepedb cammx cebst OT Hepa3yMHbIX pPeLLEHWI NO OTHOLLEHUIO K HEN B Ha4Yane cemectpa, a
He Torga, Korga yxe ctaHeT no3gHo. Mcnonb3ya 310 M3gaHue, Bol 6€3 4ONONHUTENBbHBIX OCNIOXHEHUA No-
gongeTte K CeMecTpoBOM aTTecTaummn no 3Ton AUcUMNMHE. YCnewHoCTb atTecTaumn 3aBucuT, npexae Bce-
ro, ot Bac. Ee 3anor — putmnyHas, ueneHanpasneHHas, BoymymBas yvyebHasa pabota, B Lensax obecneve-
HMS KOTOPOM N pa3paboTaHbl 3TM METOANYECKUE YKa3aHWs.



1. MecTo yuyebHOM AMCLUMNNIMHBLI B NOAroTOoBKe 6akanaBpa

YyebHas gncuunnuHa otHocutes K aucuunnuHam Ol yHMBepcuTeTa, COCTaB KOTOPbIX onpeaenseT-
cs1 By3om 1 TpeboBaHuamm ®rocC.

Lenb ducyuniuHbl — 3HAKOMCTBO C OCHOBOMOMaratoLWwumMmm MeToaaMm nNMHenHon anredpbl 1 aHanu-
TMYECKOW reoMeTpuM, KOTOpble Aanee NPUMEHSIIOTCS Npy 06paboTke aKcnepuMeHTanbHbIX AaHHbIX; OBRaae-
HMe HaBblKaMK pelLleHus 3afaud C NPaKkTUYECKUM COAepXXaHueM, NpuobpeTeHne TBepAblX HaBbIKOB PeLLeHUst
CUCTEM JNMHENHBIX YpaBHEHWI, YACcTO BCTPEYalOLLMXCS B NPUKNaAHbIX 3afadax, Ha OCHOBE MeToda KOOpAu-
HaT OCBOEHME MPaKTUYECKM BaXKHbIX rpadmnyecknx npMemMoB Ans pellueHns 3agad fMHENHOro NporpamMmmmpo-
BaHWs1, NO3BONSOLLUMNX B XKM3HEHHbLIX CUTYaLMSAX MPUHMMATb 3KOHOMUYECKN LiernecoobpasHble peLleHust.

YyebHas ancuunnuHa otHocuteda Kk aucuunnuHam Ol yHMBepcuTeTa, COCTaB KOTOPbIX onpeaenseT-
cs1 By3oMm 1 TpeboBaHuamu ProcC.

B xo00de oceoeHus1 QucyunuHbl 06y4yarouulicsi OOSIKeH:
UMeTb LieNIOCTHOE NpeacTaBreHne o nuHeriHon anrebpe
BnageTb: HaBblkamMy paboTbl B KOMaHAe, TONEPaHTHOro BOCMPUATMS COLMAnbHbIX, STHUYECKUX,
KOH(ECCUOHamMbHbIX M KyNbTYPHbIX Pasnuuui; Haeblkamu cbopa, aHanu3a n o6paboTkn AaHHbIX, Heobxoau-
MbIX ANS pelleHns NpodeccroHarnbHbiX 3agay;
3HaTb: NPUHUMMBLI PaboTbl B KOMaHAe, OCHOBbI TONIEPAHTHOCTU BOCNPUATUS COLMarnbHbIX, 3THUYe-
CKUX, KOH(PECCHOHAaNbHbIX M KyNbTYPHbIX Pasnnyuii; OCHOBLI cbopa, aHanu3a n obpaboTkn gaHHbIX, Heobxo-
OVMMbIX ANS peLleHns npodeccnoHarnbHbIX 3aaad
yMeTb: paboTaTb B KOMaHAe, TONepaHTHO BOCMPUHMMAs coumarnbHble, 3THUYEeCcKue, KoHdeccuo-
HarnbHbIe 1 KyfnbTypHbIE Pasnuuus; ocyLlecTBNATb cOop, aHanm3 n 06paboTKy AaHHbIX, HEOBXOANMbIX
Ans peLlleHns npodeccnoHanbHbIX 3agad

1.1. MepeyeHb KOMNETEHUUM C yKazaHMEM 3TanoB ux POopmMuMpoBaHUsA B pe3yrnbTate OC-
BOEHUA Y4eOHOWN AUCLIUNIIUHDI:

B pesynbTaTe ocBOEHMS OMCUMMNUHBLI 0By4YaloLuniica OomkeH obnagaTb CneaylolyMu Komne-

TEHUMAMMU:
KomneTteHuum, < OTansbl
KoMnoHeHTbl KoMneTeHL N,
8 qmpM"p?BaH"" KOTOpLIX opMupyeMble B paMkax faHHON OUCLUMTIUHDI topmu-
3apencrTeoBaHa (kak oxngaembl pesynbTaT €€ OCBOEHMS) PoBann3
AucumnnuHa Kkomne-
koA HauMeHoBaHne yMeTb Aenatb BrafeTb HaBblkamu Tenuan, B
3HaTb 1 NOHUMATb 9 pamMkax
(oencTtBoBaTh) (MmeTb HaBbIKK) onon*
1 2 3 4 5
OK-5 CnocobHocTb pabo- | npuHuMnbl paboTbl B | paboTaTb B koMaH- | paboTbl B KOMaHAe, Ho
TaTb B KONMEKTUBE, | KOMaHae, OCHOBBbI | e, TONEPaHTHO | TONEepPaHTHOro BOC-
TONEpPaHTHO BOCMPU- | TONIEPaHTHOCTU BOC- | BOCMPUHUMAs  CO- | MpUATUS  couumarib-
HUMasi coumarbHble, | NPUATUSA coumanb- | uManbHble, 3THUYE- | HblX,  3THUYECKUX,
3THUYECKNE, KOHEC- | HbIX, 3THUYECKUX, | CKMEe, KOH(EeCcCHOo- | KOH(eCCUOHanbHbIX
CUOHarnbHble W Kynb- | KOHECCUOHAmNbHbIX HanbHble W Kyfnb- | U KYNbTYpHbIX pas-
TYPHble pasnuyns N KyNbTYPHbIX pasnu- | TypHble pasnmyns nmyni
ymn
Or1K-2 CnocobHocTb OCy- | OCHOBblI cbopa, aHa- | OCyLecTBNATb HaBblkamn  cbopa, Ho
LeCTBNATb cbop, | NM3a un ob6paboTkm | cOop, aHanM3 n o0b6- | aHanu3a u o0bpa-
aHanm3 n obpaboTKy | AaHHbIX, Heobxoau- | paboTKy  [aHHbIX, | 6OTKM OaHHbBIX, He-
OaHHbIX, Heobxoau- | MbIX [AOns  pelleHust | Heobxoanmblx AOns | 06xoauMbIX ans
MbIX [Ons  pelleHns | npodeccuoHanbHbIX | pelleHust npodec- | pelleHust npodec-
npodeccuoHanbHbIX | 3agad CUOHanbHbIX 3a4a4 | CMOHarbHbIX 3agay
3agad

* HO - doopmmnpoBaHmne KomneTeHUMmM Ha4yMHaeTca B pamkax 4aHHOW QUCLMMNUHBI
Mo - popmmnpoBaHne KOMNETEHUUN NPOAOIKAETCH B paMKkaxX AaHHON OUCLMNITUHDI
30 - hopmMupoBaHME KOMNETEHLIMM 3aBePLUAETCs B paMkax AaHHOW OUCUMMNUHbI




1.2 Onucanwue rnokasaTenen, KpuTepmes U LWIKan OLeHMBaAHNA KOMNEeTeHLUM NO AUCLUNIINHE

MHOeke 1 Ha3BaHue KoMneTeHumumn

3T1anbl HOpMUPOBAHUST KOMNETEHLMIN B paMKax AUCLIMNIAVHbI

[NokasaTenb
OouEeHMBaHUS —
3HaHWs, YMEHUs,
HaBblku (Brage-
HUS)

YPOBHWN CHOPMUPOBAHHOCTN KOMMETEHLMIN

He cchopMmMpoBaHa | MUHAMATbHBI | cpeaHuii | BbICOKWI
Lkana oueHunBaHus
2 3 4 5
OueHka «Heydos- | OueHKy «yOoene- | OueHKy  «xopowo» | OueHKy «OMIIUYHO»
1emeopumernbHO» | MeopumeribHo»  Mo- | 3acnyxusaeT oby- | BeicTaBnsiloT  obyyato-
rOBOPUT O TOM, 4TO | MyyaeT obOy4aloWmiA- | Yalowmincs,  TBepao | wemycs, rmyboko K
obyvalolmincss  He | Csl, KOTOpbIA MMEeT | 3HaloWWIA MporpamMM- | MPOYHO  OCBOMBLUEMY

3HaeT 3HauuTenb-
HOW vacTu marte-
pvana no Aaucuun-
nvHe,  Jonyckaet
CyLLeCTBEHHbIe
owmnbkM B oTBETax,
HEe MOXET peLunTb
npakTuyeckne 3a-
haum unu pelsaet
UX C 3aTpygHeHus-
MMU.

3HaHWSA TOMbKO OC-
HOBHOTO MaTtepuana,
HO He ycBoun ero
aetanu, WCMbITbiBaeT
3aTpyaHeHus npw
pelleHun  npakTude-
CkuMx 3agay. B otee-
Tax Ha NnocTaBfieHHble
BOMPOChI o6yuyato-
wmmcs ZonyLUEeHbI
HETOYHOCTH, AaHbl
HeJocTaToMHO  npa-
BUNbHble  hOPMYnU-
pOBKM, HapyLueHa
nocneaoBaTensHOCTb
B MW3MOXEHWM npo-
rpaMMHOro matepua-
na.

HbIi MaTepuan auc-
UMNIWHBI, TPAMOTHO 1
no cywecrtBy u3na-
ratowmn ero. He cne-
ayeT ponyckatb Cy-
LLIECTBEHHbIX HETOY-
HOCTEN npu OTBeTax
Ha Bonpockl, Heobxo-

AnMo npaBuiibHO
NPUMEHATb TeopeTu-
Yyeckune NoNoXeHns

npy peLueHnn npak-
TUYEeCKMX 3agad, Bna-
OeTb  onpenerneHHbI-
MW HaBblkaMu U
npvemamy ux Bbinos-
HEeHUS.

TEOpPEeTUYECKUI W Npak-

TUYECKUIA matepuan
AVCUMNAVHBI. Otset
[omkeH ObiTb  noruy-

HbIM, rpamoTHbIM. OOBy-
varoliemycsi  Heobxoau-
MO roKa3aTb 3HaHWe He
TOSNBKO OCHOBHOTO, HO 1
OOMONHUTENBHOIO  Ma-
Tepuana, ObicTpo opu-
€HTUpOBaTbLCS, OTBeYast
Ha OOMONHUTENbHbIE
Bonpockl. O6yyarownii-
Csi OOMmKeH CcBoboaHO
crnpaensATbCA C MocTaB-
NEHHbIMK 3agavamu,
npaBurbHO  0BOCHOBbI-
BaTb MNPUHATbIE peLle-
HUS.

dopMbl 1 CpeICTBa KOHTPONS POPMUPOBAHUS KOMMETEHLNN

OK-5 3HaeT npuHUMMbI He 3HaeT npuHuu- [MoBepxHOCTHO opu- CB0o60AHO OpUEHTU- B coseplueHcTBe Bna-
Cno- paboTbl B KO- nbl paboTbl B KO- EeHTUpyeTCs B NPUH- pyeTcsl B npuHUmMnax OeeT 3HaHusMK 06 Bbinon-
co6- MaHAae, OCHOBbI MaHAe, OCHOBbI umnax paboTbl B KO- paboTbl B KOMaHAe, npuHumnax paboTsbl B HeHue n
HOCTb TONEPaHTHOCTU TONEPaHTHOCTU MaHze, OCHOBax To- OCHOBax ToNnepaHT- KOMaHAae, OCHoBax To- caoava
pabo- BOCTPUSITUSA BOCNPUSITUS coum- nepaHTHOCTH BOC- HOCTW BOCTpUATUSA NiepaHTHOCTM BOCNpU- VNHAOVBU-
TaTb B coumanbHbIX, anbHbIX, 3THUYe- npusiTUA coumanb- coumarnbHbIX, 3THUYe- ATUSA coumanbHbIX, 3T- OyarnbHo-
Kon- 3THUYECKUX, CKUX, KOHCheccmo- HbIX, 3THUYECKMX, CKUX, KOHCheccmro- HUYecKmX, KoHdeccro- ro saga-
nexTu- KOHdeccuo- HanbHbIX U KyIb- KOHECCHOHAIbHbIX 1 HanbHbIX U KyNbTyp- HanbHbIX U KYNbTYPHbIX HKA B
Be, HarnbHbIX U Kynb- TYPHBIX Pasnuyun KyNbTYPHbIX pasnu- HbIX pa3nuuuni pasnu4ui BUAe
Tone- TYPHbIX pasnu- 4ynn pacyeT-
paHT- 4 HO-
HO YmeeT pabotaTb He ymeeT pabo- YmeeT paboTtaTb B CBobogHo ymeeT B coBeplieHcTBE ymeeT aHanu-
BOC- B KOMaHge, To- TaTb B KOMaHAe, KOMaHAe, TonepaHTHO | paboTaTb B KOMaHae, paGoTaTb B kKOMaHze, TH4ecKomn
npu- nepaHTHO BOC- TONepaHTHO BOC- BOCMPUHMMas couu- TONEepaHTHO BOCMNpu- TONepaHTHO BOCMPUHU- paboTbl,
HUMast npuvHUMas coum- npuHUMas couu- anbHble, 3THUYECKUE, HMMasi coumanbHble, Mas coumarnbHble, 3THU- | KOHTPOIb
coun- H® | anbHble, 3THU- anbHble, aTHUYe- KOH@peccroHarnbHbIe 3THUYECKMe, KoHdec- yeckue, KOHdeccro- Hom pa-
anb- yeckue, KoHgec- ckue, KoHgeccuo- 1 KynbTypHble pasnu- CVOHarbHbIE U Kyrb- HasnbHbIE W KyNbTypHble 60ThI;
Hble, CHOHarbHbIE U HanbHbIE U Kyrb- uns TYpHbIE pa3nuyums pasnuyus
3THU- KyNbTypHble TypHble pasnuuus Tectu-
yec- pasnuyus poBaHue,
Kkve, MmeeT HaBbIkn He nmeeT HaBbIkoB MmeeT HaBbIku no- MmeeT HaBbIku yr- MmeeT HaBbIku rmybokon KOH-
KOH- paboTbl B KO- paboTbl B KOMaHAE, | BEPXHOCTHOW paboTbl | nyGneHHon paboTbl B paboTbl B KOMaHAe, CMeKT,
tec- mMaHae, Tone- TOnepaHTHOro B KOMaHze, Torne- KomMaHge, TonepaHT- TOnepaHTHOro Bocnpu- onpoc,
cuo- paHTHOro BoC- BOCMNPUSITUS COUM- | PaHTHOro BOCMPUSITUS HOro BoCnpusATUs ATUSA coumanbHbIX, 3T- TeopeTun-
Harnb- npusiTUS coun- arnbHbIX, 3THUYe- coumarnbHbIX, 3THUYe- | coumarbHbIX, 3THUYe- HM4YecKmx, KoHdpeccuo- yeckve
Hble 1 anbHbIX, 3THNYe- CKUX, KOHeccHno- CKMX, KOHdbeccuo- CKUX, KOHheccuno- HanbHbIX N KYNbTYPHbIX BONpocChl
Kynb- CKWUX, KOHdec- HanbHbIX U KyIb- HanbHbIX U KyNbTyp- HanbHbIX U KyNbTyp- pasnu4ui 3K3ame-
TYyp- CUOHAarbHbIX N TYPHbIX pasnmyunin HbIX pasnuyun HbIX pasnuMynn HaUNOH-
Hble KyNbTYPHbIX HOro
pas- pasnuuun 3afjaHus
nmyms
OlK-2 3HaeT OCHOBbI He 3HaeT ocHOBbI MoBepxHOCTHO opu- CB06GOAHO OpUEHTYU- B coBepLueHcTBe Bna- Beinon-
Cno- cbopa, aHanusa cbopa, aHanu3sa u EHTUPYeTCsi B OCHO- pyeTcsi B OCHOBax OeeT 3HaHusIMU 06 oc- HeHve un
cob- 1 06paboTkm 06paboTkn oaH- Bax cbopa, aHanusa u cbopa, aHanu3a n HoBax cbopa, aHanusa n chava
HOCTb OaHHbIX, He0O- HbIX, HEOBXOAUMbIX 06paboTku AaHHBbIX, 06paboTku AaHHBbIX, 06paboTku AaHHBbIX, MHOVBU-
ocy- X0OUMBIX Ans Ans pelleHns HeobxoauMbIX Ans HeobxoauMbIX Ans HeobxoanMbIX Ans pe- | AyanbHo-
LiecT- peLleHnsi Npo- npogpeccroHanb- peLueHus npochec- peLueHus npochec- LeHns npocheccuo- ro 3apa-
BMNATb heccroHanbHbIX HbIX 3a4au CHOHarbHbIX 3aa4 CHOHarnbHbIX 3aa4 HanbHbIX 3agad HYS B
cbop, 3agad Buae
aHa- Ho YmeeT ocyliecT- He ymeerT ocyie- YMmeeT ocyLecTBNATb CBobogHo ymeeT B coBeplueHcTBE ymMeeT pacyeT-
nms u BNATb cOop, cTBNATL cbop, cbop, aHanu3 u 0b- ocyLuecTBnsAThL cbop, ocyLuecTBnsATL cbop, HO-
obpa- aHanus n obpa- aHanus n obpaboT- paboTKy AaHHBbIX, aHanus3 n obpaboTky aHanus n obpaboTtky aHanu-
00oTKy OOTKY JaHHbIX, Ky OAaHHbIX, HE0O- HeobxoauMbIX Ans [aHHbIX, Heobxoau- [ aHHbIX, HE0BXOaUMBIX TU4YecKom
naH- HeobxoanMbIX X0OUMBIX Ans pe- peLueHus npodec- MbIX O1151 peLleHust Ons pelueHust npogec- paboTsbl,
HbIX, Ans pelleHns LeHusi npodec- CHOHarbHbIX 3aa4 npodeccrnoHanbHbIX CVOHarbHbIX 3a4ay KOHTPO~b
Heob- npodpeccuo- CUOHarbHbIX 3a4a4 3agay HoW pa-
xoau- HanbHbIX 3aaa4 60TbI;
MbIX MmeeT HaBbIku He nmeeT HaBbIKOB MmeeT HaBbIku No- MmeeT HaBbIku yr- MmeeT HaBbIku rnyboko-
ans cbopa, aHanu3a cbopa, aHanmsa u BepXHOCTHoro cbopa, nybneHHoro cbopa, ro cbopa, aHanmsa u Tectn-
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peLue- 1 06paboTku 06paboTkn aaH- aHanusa 1 obpaboTkv | aHanusa u 06paboTku 06paboTku AaHHBbIX, poBaHue,
HUA JaHHbIX, HE0b- HbIX, HEOBXOAUMbIX [aHHbIX, Heobxoau- [aHHbIX, Heobxoau- HeobxoanMbIX Ans pe- KOH-
X0OUMBIX A4S ANs pelleHns MbIX OS5 peLleHust MbIX A5 peLleHust LeHusi npodeccmo- CIEKT,
peLUeHusi Npo- npodeccroHarnb- npodeccroHanbHbIX npodeccroHanbHbIX HarnbHbIX 3agad onpoc,
heccroHanbHbIX HbIX 3a4au 3agay 3agad TeopeTtu-
3agay yeckne
BOMpPOCHI
3K3ame-
HaLMOH-
Horo
3aaHus

2. CTpyKtypa y4yebHOM paboThbl, coaepxaHue u TPyAOEMKOCTb OCHOBHbLIX 3J/IEMEHTOB AUC-

UMNJINHbI

2.1 OpraHuM3auMOHHas CTPYKTypa, TPYAOEMKOCTb U NilaH U3yYeHUs OUCLUMIUHbI

Bug yye6Hon paboTbl

TpyaoeMKocTb

CewmecTp, Kypc *

OuyHo-3a04Has
dopma obyue-

3aouHasa popma obyveHuns

HNA
Ne kypca/cem Ne kyp-
Ne cem —1 -1/0 calcem — 1/1
1. AyAuTOpHbIE 3aHATUSA, BCEro 36 2 22
- Nekumn 16 2 6
- MpakTuyeckne 3aHATUA (BKIKOYAA CEMUHAPHI) 20 - 16
- JlabopaTtopHble 3aHATUA - - -
2. BHeayauTOpHasa akageMuyeckas pabora obyyvarowmxcs 72 34 77
2.1 ®ukcupoBaHHbIe BUAblI BHeayAUTOPHbIX CAMOCTOATENbHbIX
paborT:
BbinonHeHue v coada/3awimra MHOMBMAYanbHOro 3agaHus B Buae® 20 i 20
- pacyeTHO - aHanNUTU4ecKon paboThl
- KOHTpOrnbHasa paboTa - 10
2.2 CamocTosiTeNibHOE N3y4YeHne TeM/BONpoCcoB NPorpaMmmbl 38 30 20
2.3 CamonoAroToBKa K ayAMTOPHbIM 3aHATUAM 4 - 19
2.4 CamonoaroToBKa K y4acTUIO M y4acTUe B KOHTPOJIbHO-
OLIEHOYHbIX MEpPONPUATUSAX, NPOBOANMbIX B paMKax TeKyLLero KOH- 10 4 8
TPONsA OCBOEHMS ANCLMNINHBI (3@ UCKIYeHUeM yYméHHbIX e nn.2.1
—-2.2):
3. NoaroToBka n cpaya aKk3ameHa No UToraMm 0OCBOEHUA Aucumun- 36 i 9
NVHbI
* KP/KTT, pedbepartal/acce/npeseHTaumm, KOHTPONbHON paboTel (4na obydaromxcsa 3a04Hom opMbl 06yYeHus ),
pacyeTHO-rpadmnyeckor (pacyeTHo-aHaNUTMYeckon) paboTsl 1 ap.




2.2. YKpynHEHHas coagepxaTernbHas CTPYKTypa y4ye6HON ANCLMNNNHBLI U 06Llaa cxema eé peanusa-
UMM B y4eOHOM npouecce

TpynoemkocTb pasgena v eé pac-

npegenexHne no sugam y4ebHom % S5
paboTbl, Yac. e -2 3
AyauTopHas pa- BAPO é - * ; q';)
Homep n HaumeHoBaHWe 6oTa o5 T3¢9
pasgena oo 2o
LUCLMMIINHGI. - 3aHATNA L X8 © 23
YKpYMNHEHHbIE TEMbI pa3gena g < g s © g Qe o 3
O|2|5|g8lsy & |os a =zZs
ol J|Q Q3f © (9o ® 2ok
o x| Z BloI o |5 o s o O
O E| B % l(% 8 @ 1235 Q Z <
g S|eF 3T s 23
aa
1 213]4] 5 6 7 8 9 10
Ou4Ho-3a04Has popma oby4eHus
Mampuub! u onpedenumernu OK-5,
1.1. MaTpuubl 1 onpegenutenu OrllK-2
1.|1.2. O6bpaTtHasa maTtpuua. PaHr matpuubl 164 |2| 2 - | 12 4
1.3. Cuctembl NUHENHBLIX YPaBHEHWUI
1.4. KBagpaTtuyHble hopmbl
AneMeHMbI 8eKMOPHOLI anz2ebpbi OK-5,
2.|2.1. JlnHenHble onepaunv Hag BeKTopamu 18|62 | 4 - | 12 4 OrK-2
2.2. [NponsBegeHnst BEKTOPOB
AHanumudJeckasi 2eomempusi Ha nJ10CKo- OK-5,
cmu Or1K-2
3.1. MNpsimoyronbHbIE KOOPAMHATBLI Ha NOCKO- ©
3.|cT! 18|6|2| 4 | -|12]| 4 3
3.2. NonspHble KoopANHaTHI 3
3.3. [Npsimasa Ha NNOCKOCTH 3
3.4. KpuBble BTOpOro nopsiaka (E)
AHanumud4Jeckasi 2eomempusi 8 rnpo- 2 OK-5,
cmpaHcmee © OrnK-2
4.1. TlpaAmMoyronbHble KOOpAMHATblI B MNpO- S
4. |CTPAHCTBE 18|64 2 | - | 12 4 2
4.2. [nockocTb 1 NpsAMas NMHUA B NpOCTpaH- %
cTBe 5
4.3. MNoBepXHOCTM BTOPOro nopsiaka s
o
JluHeliHble (8eKMOPHLIE) NpOocmMpaHcmea 'E_:, OK-5,
5.1. OnpegenexHve nMMHENHOro NPOCTPaHCTBA, < OlK-2
CBOMWCTBA JIMHENHOro NPOCTpPaHCTBa
5 5.2. Basuc n pasmepHoOCTb nMHewHoro npo-| 18 | 6 | 2 | 4 - | 12 2
CTpaHCTBa
5.3. JlnHemHble oOTOOpaxeHusi, nWHeWHbIe
onepaTopsl
KomnnekcHbie 4yucna OK-5,
6.1. KomnnekcHble 4ncna v ux npeacrasne- OriK-2
6.|HWe 20184 | 4 - | 12 2
6.2. Onepauunmn Hag KOMMNIEKCHBIMW YnCramm
6.3. ObnacTy Ha KOMMNIEKCHOW MITOCKOCTH
MToro no ancuunnuHe 108|36|16| 20 | O | 72 20
[ons nekumi B ayaUTOPHbIX 3aHATUAX, Y% 44
3ao4Has ¢hopma obyyeHus
1 213]4] 5 6 7 8 9 10
Mampuub! u onpedenumenu - . OK-5,
1 0 < 1
1 1.1. MaTpuubl n onpegenutenu 27184 4 i 19 5 5 gg (E) © o OriK-2
1.2. O6bpaTtHasa maTpuua. PaHr matpuubl ¥ ago @ 8 T
1.3. Cuctembl IMHENHBIX YpaBHEHUN *




1.4. KsagpaTtuiHbie popMbl

AnemMeHMbI 8eKMOpPHOLU an2ebpbi OK-5,
2. |2.1. JluHenHble onepauumn Hag BeKTopamu 240! 4 - | 18 5 Or1K-2
2.2. NponsseaeHns BEKTOPOB
AHanumudJeckasi 2eomempusi Ha nJ10CKo- OK-5,
cmu OrnK-2
3.1. TNpsaAmoyronbHble KOOpAWHATbI Ha MNnoc-
3. |kocTH 21120 | 2 - |19 5

3.2. NMongpHble KoopAanHaThI
3.3. lNpsimasa Ha NNOCKOCTH
3.4. KpuBble BTOpOro nopsaka

AHanumudJeckasi 2eomempusi 8 rpo- OK-5,
cmpaHcmee Or1K-2
4.1. TpaAmMoyronbHble KOOpPAMHATBI B MNpO-
4, |cTpaHCcTBE 24 | 4| 2 2 - | 20 5
4.2. TInockoCTb 1 NpAMas IMHUS B NPOCTpaH-
CcTBe
4.3. NoBepxHOCTM BTOPOro nopsigka

JluHeliHbIe (8eKMOPHLIE) NpocmpaHcmea OK-5,
5.1. OnpegeneHne NWHENHOrO MPOCTPaHCT- OrliK-2
Ba, CBOMCTBA JIMHENHOrO NPOCTPaHCTBA
5. |5.2. basnc n pasmepHocTb nuHenHoro npo-| 20| 2 | 0| 2 - | 18 5
CTpaHcTBa

5.3. JlMHenHble oOTODpaXeHns, JUHENHbIE
onepaTopsl

KomnnekcHbie yucna OK-5,
6.1. KomnnekcHble Yncna n nx npegcrasne- OrlK-2
Hue
21| 4| 2 2 - 17 5
6.2. Onepauun Hag KOMMNIIEKCHBIMU YMucnamu,
obnacTtu Ha KOMMNNEKCHOW NIoCKOCTH

WToro no ancuunnuHe 135/24| 8 | 16 0 | 111 30

[ons nekun B ayauTopHbIX 3aHATHAX, % 33,3

3. Obwue opraHM3auMoOHHbIe TpeboBaHUs K yueObHOM paboTe obGy4aloLLerocs, yCcrnoBus gonycka K
3K3aMeHy no AucuUNInHe

3.1. OpraHu3sauus 3aHATUM U TpebGoBaHNA K y4ebHoM paboTe oGyyvatollerocs

OpraHu3aums 3aHATMI N0 OUCUMNIIMHE HOCUT LIMKNMYECKUA xapakTep. o Tpem pasgenam npeaycmoT-
peHa B3aMmoyBsi3aHHasA Lenodvka y4yebHbix paboT: nekums — camocTosiTenbHas pabota obyyatowmxecs (ay-
AWTOpHas 1 BHeayauTopHasd). Ha 3aHATMAX cTyaeHyeckasi rpynna nonyyaeTt 3agaHust u pekoMmeHgauum.

[na cBoeBpeMEHHON MOMOLLM OByyaloWMMCa NPU U3YYEeHUN AUCLUMMNMWHBI Kadedpow OpraHusyloTcs
nHanBMAyarsnbHblE U FPYNNOBbIE KOHCYMbTaLMW, YCTaHaBNMBaETCA BPEMS NMpUeMa BbINOSTHEHHbIX paborT.

YuutbiBas cTaTyc AMCLMMIUHBI K €€ N3Y4YeHNo NPeabsABAAIOTCA cneayloLlme opraHu3aunoHHble Tpebo-
BaHWs;:

- 0bsi3aTenbHOE nocelleHe 00yvaLUMCst BCEX BUOOB ayaUTOPHbIX 3aHATUN;

- BeOeHMWe KOHCMEKTa B XO4E NEKUMOHHbIX 3aHATUI

- KayeCTBEHHas CaMOCTOsITENbHasi MOArOTOBKA K NPAKTUYECKUM 3aHATUAM, akTMBHAs paboTa Ha HUX;

- aKkTMBHas, pUTMUYHas camoCTOsITeNbHasd ayauTopHas U BHeaygutopHas pabota oby4yarowierocs B Co-
OTBETCTBUM.

- B Cfyyae Hanuuusl NponyLleHHbIX 0ByyaloLlWmMMes 3aHATUMI, HEOOXOAUMO MOMYYUTb KOHCYMNbTaLMI0 Mo
noaroToBke U 0hOPMIIEHMIO OTAENMbHBLIX BUAOB 3a4aHuWN.

[na ycnewHoro ocBoeHMs Kypca, obydalolemycs npegnaraltcs y4ebHO-MHGOpPMaLMOHHbIE UCTOYHMKN B
BuAe ydebHon, yuebHO-MeToaMyeckon nutepaTypbl MO BCeM pasgenam (Cm. n.7).

3.2 YcnoBus gonycka K 3Kk3ameHy

Ok3aMeH BbICTaBnsieTcst oby4datolemycs cornacHo MonoXeHNss 0 TeKyLeM KOHTPOSe YCrieBaemMocCTH,
NPOMEXYTOYHOM aTTecTauumn obyyaromxcst Mo nporpammMaM Beicllero obpasoBaHus (OakanaBpwuar, cne-
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unanuTeT, MarucTpartypa) u cpegHero npodgeccumoHanbHoro obpasoaHus B r60Y BO Omcknii TAY, BbI-
MONHMBLLEMY B MOTHOM 06beme Bce TpeboBaHMsA K y4ebHon paboTe, NpoLueALlnin Bce BUAbl TECTUPOBAHMS,
KOHTPOSbHBLIX PaboT C NONOXMTENLHOWM OLEeHKOW. B crnyyae He NomHOro BbIMOSIHEHWS YKa3aHHbIX YCNOBWIA MO
yBaXXMTENbHOWN NpuunHe, obydatoemycsi MOryT ObiTb NPEeAnoXeHbl MHAMBUAYarbHbIE 3afaHuWs, KOHCYIb-
TauMmn No NponyLleHHoOMyY y4eGHoMYy MaTepuany.

4. JleKUMOHHbIe 3aHATUA

,D,J'IH M3ydaroLmx JuCUnniimHy YnTarTca nekummn B COOTBETCTBMM C Ni1aHOM, NpeacTaBii€eHHbIM B Tabnuue 3.

Homep

Tema nekuuun. OCHOBHblE BOMPOCHI TEMbI

TpynoemkocTb No

pasgeny,
yac.

Hcnonbsyemble
WHTEPaKTUBHbIE

¢opmbl

pasgena
nekumu

3aoyHas
dopma

OyHo-
3a04Has

dopma

1 cemecTp

Tema: 1.1. MaTpuubl n onpegenurenm

1) Onpegenenune matpuubl. Bugbl matpuy

2) [ewicTtBus Hag maTpuuamu: yMHOXEHUE Ha 41Cho,
CrnoXeHne MaTpuu, TPaHCMOHWPOBaHWE, YMHOXe-
HVe matpuy

3) ToHATME onpedenuTens, npaBuiia BblYUCIIEHMS,
Teopema Jlannaca

Tema: 1.2. ObpaTHas matpuua. PaHr maTpuubl

1) OG6patHas mMaTpuua, onpeaesieHve, anroputm Bbl-
yncneHus

2) PaHnr matpuubl

1 cem.

Tema: 1.3. CucTeMbl IMHENHbIX YpaBHEHUN

1) CucTtembl NIMHEWHBLIX YpaBHEHWIA: 0bOLiME MOHATMSA
n onpegenexus

2) PelweHne cucremsbl
dopmynam Kpamepa

NUHENHBIX YypaBHEHWA Mo

3) PeweHne cuctembl NUHENHbLIX YpaBHEHWA MaT-
PUYHBIM METOOOM

Nekuyus c 3a-
nnaHnpoBaH-
HbIMM OLUMOKa-
MU

Tema: 1.3. CucTeMbl JIMHENHbIX YPaBHEHUN

4) PeleHne cucTeMbl NUHENHbIX YpaBHEHUA MeTO-
gowm Maycca

Tema: 2.1. JInHeNHble onepaumm Hag BEKTOpaMu

1) MNoHaTHe BekTOpa, KoopAnHaTbI

2) JlnHelHble onepauuu Hap BeKTopaMu: YMHOXEeHue
Ha YMCno, CITIOXXEHNE BEKTOPOB

Tema: 2.2. [ponsBeeHns BEKTOPOB

1) BekTOpHOE npou3BeaeHMe BEKTOPOB: onpefene-
HWe, CBOMCTBA, NPUMEHeHNe

2) CwmewaHHoe Npou3BEOEHNE BEKTOPOB: onpeaene-
HWe, CBOMCTBA, NPUMEHeHNe

Tewma: 3.2. NonsapHble KoopauHaThl

1) ToHsiTME NonsipHbIX KoopAnHaT

2) BsammocBs3b NONApPHLIX KOOPAMHAT C NPSAMO-
YronbHbIMK KoopAnHaTamu

Tewma: 3.4. KpmBble BTOporo nopsgka

1) 3nnunc

2) [Mapabona

3) [vnepbona

MpobnemHas
nekuymsa

Tema: 4.2. [nockocTb 1 NpsiMas NMMHUSA B NPOCTPaHCT-
BE




1) Pa3snuuHble ypaBHEHWUS NIOCKOCTU B MPOCTPaHCT-
B€, YacCTHbIe Cly4aun pacnosIoKeHUs MIIOCKOCTU

2) Yron Mexay NiocKOCTAMU, PacCTOsiHME OT TOYKM
[0 NNOCKOCTH

3) PasnunyHble ypaBHEHWs NPSAMON B MPOCTPaHCTBE

4) B3aumHOe pacnoro)xeHue NpsiMoi 1 MIT0CKOCTU

Tema: 4.3. [ToBEPXHOCTM BTOPOro nopsigka

1) YpaBHEHME NOBEPXHOCTU BTOPOro nopsiaka

2) Buabl noBEpXHOCTEN BTOPOro nopsigka

Tema: 5.1. OnpepgeneHne NMHENHOro MPOCTPaHCTBA,
CBOWCTBa IMHENHOrO NPOCTpPaHCTBa

1) OnpepgeneHune NUHERHOTO NPOCTPaHCTBa

2) CsolicTBa NMHENHOIO NPOCTPAHCTBA

Tema: 5.2. basuc n pasamMepHOCTb JIMHEWHOro npo-
CTpaHCTBa

1) bBasuc NMHeNHOro NpoCcTpaHCcTBa

2) PasmepHOCTb NMHENHOIO NPOCTPaHCTBA

Jlekuna-npecc-
KOHpbepeHLuus
(MHTepakTMBHas
nekumst)

Tema: 5.3. JlnHelHble oTOBpaXkeHus, NUHENHbIE Ore-
paTtopsbl

1) T[loHATHe NnuHenHoro oTobpakeHus

2) JlnHenHble onepaTopbl

Tema: 6.1. KomnnekcHble Yncna un ux npegcrabieHune

1) TloHATME KOMMNSIEKCHOrO YMcna, AeNCTBUTENbHAA
N MHUMas 4acTy KOMMNIIEKCHOro Yucna, n3obpa-
>KEHMe Ha KOMMJIEKCHOW NITIOCKOCTU

2) Anrebpanyeckas, TpuUroHomeTpuyeckas, nokasa-
TenbHas oopma KOMMNIEKCHOIO Yncna

Tema: 6.2. Onepauun Hag KOMMIEKCHBIMW Yucnamu,
obnacTu Ha KOMMMNEeKCHOWN NMIOCKOCTU

Onepau,mm Haa KOMMNEeKCHbIMW Yucnamu: cCcymma,
npou3eeneHve, geneHne, so3seaeHme B CteneHb, 13-
Blie4eHne KOpHA

2) ObnacTt Ha KOMNIEKCHOW NOCKOCTH

O6wasn TpygoéMKOCTb NEKLMOHHOIO Kypca

16

8

Bcero nekuunt no gucuunnuHe: yac

M3 HMX B UIHTEpPaKTUBHOMN

dopme:

vyac

- OYHO-3a04Has hopma 0by4eHus 16 yac

- OYHO-3a04Hasa popma

06y4yeHus

4 yac

- 3a04Hasa dopma 06y4eHust 8 vyac - 3a04YHas dopma 06y4eHust

2 vac

lNpumeyaHus:
- MaTtepwuanbHO-TEeXHUYecKoe obecneyveHmne NekUMoHHOro kypca — cMm. lNpunoxeHue 6.
- obecneyeHne NeKUMOHHOro Kypca y4ebHoNn, yuebHO-MeToANMYEeCKON NuTepaTypon 1 MHbIMKM BUBAMOTEYHO-
WHMOPMALIMOHHBIMU - pecypcamMn 1 cpeacTsamu
Mpunoxexusa 1 un 2

obecneyeHust o6pasoBaTeanoro npouecca — CM.

10
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5. I'IpaKTqucxue 3aHATUA NO gucuuniimHe n nogroToBka K HUM

Ne TpyaoemkocTb No
pasaeny, 4ac.
—_ Tema 3anATua / Wcnonb3yemble
g = g [NpumepHbIe Bonpockl Ha 06C eHune ouHas / UHTEepPaKTUBHbIE Casi3b 3aHs-
a5 | B pumep p yxi OYHO- 3a04Has P " st ¢ BAPO*
g | & (Ans cemmHapCKux 3aHATUI) dopMbI
Q9 z 3ao4Has dopma
QaZ | =@ dopma
1 2 3 4 5 6 7
[encteusa Hag maTpuuamun: yMHOXEHUe Ha 2
4YMCro, CroXeHune MaTtpul, TPaAHCMOHWUPO- ocn
| |Banue, ymHOXeHe maTpuL, Becena
BbluncneHne onpegenurenen 2 ocn
O6patHasa maTpuua och
PelleHne MaTpunyHbIX ypaBHEHWUN
2 | PaHr matpuupl 2
1 PeleHne cuctembl NMHENHBLIX YpaBHEHUN ocn
no coopmynam Kpamepa
PelleHne cuctembl NUHENHBLIX ypaBHEHUN 2
MaTPU4HbIM METOLOM och
PeleHne cuctembl NUHENHBLIX ypaBHEHUN
meTogom [aycca
KBagpatnyHble dhopMbl ocn
JInHenHble onepaumn Hag BeKTopamu: yM- 4 Pabota B na- och
HOXXEHME Ha YMCIO, CNOXEHMNE BEKTOPOB pax
CkansipHoe npou3BedeHNe BEKTOPOB, €ro 2 OCIl
2 3- | NpUMeHeHne B pelleHnn 3agad
4 | BekTOpHOE npou3BedeHne BEKTOPOB, €ro ocn
npUMeHeHVe B pelleHnn 3agay
CmeluaHHoe nponsBefeHne BEKTOPOB, €ro pynnoBas och
npUMeHeHVe B pelleHnn 3agay aunckycecns
[MpsiMoyronbHble KOOpAWHATBI Ha MITOCKO- 6 ocn
cTn 2 ocn
MonsipHble KoopAMHaThl Ha NIIOCKOCTU
3 5- | MpsmMasa Ha NnockocTn ocCrl
7 | KpvBble BTOpOro nopsiaka 2
ocn
lMnockoctb B npocTpaHcTee. lNpamaa nu- 2
HWS B NPOCTPaHCTBE
o ocn
4 8 | BsanMHoe pacrnonoxeHue npsiMon n nroc-
KOCTM
[ToBepxHOCTM BTOPOro nopsiaka ocrl
JInHenHoe npocTpaHcTBO, 0asuc u pas- 2 2 och
5 g | _MEPHOCTb NMHEeNHOro NPOCTPaHCTBa
JInHeliHble oTOBpaXkeHWs, NUHENHbIe one- 2 'pynnoBas och
paTopsbl anckyccns
Anrebpanyeckas, TpPUroHOMeTpUYecKas, 2 2
nokasatenoHaa opma  KOMMMEKCHOro
yucna
6 | 10 | Onepaunn Hap KOMMMEKCHBIMU YMCRAMMU: ocn
cCymMa, npousBefeHue, aeneHue, BO3Be-
JeHne B cTeneHb, U3BneYeHne KopHs
Bcero npakTtuyeckmx 3aHaTU NoO gucumn- | yac. M3 HMX B MHTEpaKTUBHON dhopme: yac.
JINHE!
- OYHas/04HO-3a04Hasa hopma obyveHus 20 - 0YHasg/04HO-3a04Has popma oby4eHus 4
- 3a04Has opma obyyeHus 16 - 3a04Has opma obyyeHus 4

B TOM Yncne B popmMe CEMUHAPCKNX 3aHATUI

- 04Has/04HO-3a04Has hopma obyyeHust

- 3a04Has oopma o6y4YeHus!

* YCnoeHble 0603HaYeHUS:
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OCIN - npegycMoTpeHa obs3aTensHas caMonoarotoBka K 3aHsaTuio; Y3 CPC — Ha 3aHATMM BblgaeTcs 3ajaHve Ha KOHKpeTHyto BAPO;
MP CPC — 3aHsaT1e cofepxaTtenbHo ba3vpyeTcs Ha pe3ynbTaTax BbiNonHeHus obyyarowmmes koHkpeTHon BAPO.

MogroToBka OGYYalOLLMXCS K MPaKTUYECKUM 3aHSATVSIM OCYLLIECTBIISIETCS C Y4EeTOM ODLLUEl CTPYKTYpb
y4eGHoro npouecca. Ha NpakTU4eckux 3aHATUSX OCYLLIECTBIIAETCS BXOAHOW W TEKYLLMiA ayaUTOPHbIA KOHTPOSb B
BUAE 0Nnpoca, MO OCHOBHbLIM MOHSTUAM AUCLMUMITUHBI.

MoaroToBKa K NPaKTUYECKUM 3aHATUA NModpas3ymMeBaeT BbINOSHEHWE AOMALLHero 3afaHus K odepea-
HOMY 3aHATUIO MO 3aJaHVsAM npenoaasaTens, BbiAaBaeMbIM B KOHLE MpeablayLlero 3aHATUs. Ons  ocylue-
CTBMEHMst paboTbl MO MOArOTOBKE K 3aHATUAM, HEOGXOOMMO O3HAKOMMTLCH C METOAUYECKMMM YKa3aHUAMMK Mo
AUCUMNIHE, BHUMATENbHO 03HaKOMUTLCA C NUTEPAaTypPOM 1 3NEKTPOHHBLIMK pecypcamu, C pekoMeHAaUUaMN Mo
NOAroTOBKe, BOMPOCaMM Ansi CAMOKOHTPOSS.

6. O6Wwue meTogMyeckme peKkoMeHgaLumMm no U3y4eHuo
oTAeNnbHbIX pa3aenoB AUCLUNIIUHbI

Mpn N3y4yeHUn KOHKpPETHOro pasgena AMCLUMNAMHBI, U3 YMCHa BbIHECEHHbBIX, Ha NEKUMOHHbIE U NPaKTu-
Yyeckume 3aHaTus, obyyaroLlemMycst crnegyeTt yuuTbiBaTh M3NOXEHHbIE HDKe pekoMeHaaumn. ObpaTtuTe Ha HUX
ocoboe BHUMaHWe Npu NoAroTOBKe K aTTecTaunm.

PaboTa no Teme npexae Bcero npegnonaraet ee usydeHme no ydebHuky nnm nocoburo. Heobxogmmo
Bblpa6aTbIBaTb camMoCToATeNbHbIE CYXXOEHUA, O0MONTHAA UX aprMeHTaLI,I/IeIZ, 4YTO MU cnenyet AeMOHCTPUpPO-
BaTb Ha ceMunHapax. ,D,J'Iﬂ BblpaGOTKVI CaMOCTOATENIbHOIo CyXaeHuna BaXKHbIM ABNAETCA yMeHune pa6OTaTb C
Hay4YHOW nuTepaTypown

Pazpen 1. MaTpuubl u onpegenurtenu
Kpatkoe cogepxaHue
. MaTpuubl n onpegenuTtenu
. ObpaTtHas maTpuua. PaHr maTpuubl
. CUCTEMbI NTUHENHBIX YPaBHEHUN, CNOCOObLI NX peLLueHNUst
. KBagpaTtunyHble popmbl

AOWON -

Bonpockl Ansi caMOKOHTPONS No pasaeny:

1. YT0 Takoe onpegenutens KBagpaTHOW MaTpulbl?

2. lMpu kaknx npeobpa3oBaHUSAX BENNYUHA ONpeaenuTens He MeHsaeTcs?

3. B kakux cny4yasx onpegenutenb paBeH Hymnio?

4. Yto cnefyeT U3 paBeHCTBa onpeaenutens Hynw?

5. UTto Takoe AONONHUTENBHBLIN MUHOP 3f1IEMEHTa onpeaenntTena?

6. YTo Takoe anrebpanyeckoe OOMNONHEHNE aNeMeHTa onpeaenuTens?

7. Kak ocyLecTBNATCA NUHENHbIE onepauun Hag maTpuuammn?

8. [Ina kakmMx ABYX MaTpuy onpegensdeTtcsa cymma?

9. [Ina kakMx ABYX MaTpuy, onpeaenseTcs nponsseaeHme?

10. Kak nepemHoxarTcsa ABe MaTpulbl?

11. Kakumu cBoricTBaMu 06nagatoT NMHENHbIE onepauumn Hag maTpuuammn?

12. Y10 Takoe TpaHCNOHMpPOBaHNe MaTpuLbl?

13. Kakas matpuua Ha3biBaeTCsi HEBbIPOXAEHHON?

14. Kakasa maTpuua HasbiBaeTcst 06paTHOM AN AaHHOW MaTpuLbl?

15. NS kakMx MaTpuL, CyLLLeCTBYOT 0OpaTHble MaTpuLbl?

16. CKonbko obpaTHbIX MaTpuL, MOXET MMeTb MaTpuua?

17. KakoBa cxemMa HaxoxaeHust obpaTHOM MaTpuLbl?

18. Kakas cuctema ypaBHeHUI Ha3bIBaeTCs NIMHENHON?

19. Kakas cuctema NMHENHbIX ypaBHEHUI Ha3biBaeTCs OAHOPOAHON?

20. Yto Takoe pelueHme cUCTeEMbI JIMHENHbIX anrebpanyecknx ypaBHEHUN?

21. YTO O03HayalT MOHATUS «COBMECTHasi», «HECOBMECTHasi», «OMnpedenéHHasi», «HeornpenenéHHasa»
cucTembl?

22. Y10 03HavaeT «peLlmnTb CUCTEMY NMHENHBIX YPaBHEHNI» ?

23. Kakown Bug umetot chopmynel Kpamepa?

24. B kakoM cnydae npumeHumMbl popmynel Kpamepa?

25. Kakue genctensi Ha3biBalOTCA aneMeHTapHbIMU Npeobpa3oBaHUsSMy MaTpuLbl?
26. YTo Ha3bIBaeTCH paHroM MaTpuLbl?

27. Kak HaxoauTca paHr matpuubl? 28.

UeMy paBeH paHr MmaTpuLbl CTyneH4yaToro suaa?

29. MNpwn kaknx ycnoBumax cuctema NMHENHbIX anrebpanyecknx ypaBHEHUN NUMEET MHOXECTBO peLlueHnin?
30. Mpu Kakmx ycnoBusax cuctema NMHerHbIX YpaBHEHU UMEET eAMHCTBEHHOE peLueHne?
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31. B kakom cny4ae ABe CUCTEMBI NIMHENHBIX YPaBHEHWI HA3bIBAKOTCA PaBHOCUSbHLIMUN?

32. lNpu KaKnxX ycrnoBusiX cMCTeMa NIMHENHbIX YpaBHEHUIA COBMECTHa?

33. lNpu Kakmx ycrnoBusix cMctema NIMHENHbIX YpaBHEHUA HECOBMECTHA?

34. Kakune HensBecCTHble Ha3biBalOTCst CBOOOAHBIMU, @ Kakue 6a3ncHbIMU?

35. Kaknmun cBovicTBaMmy 0bnagatoT peLleHns OAHOPOAHbIX CUCTEM JNIMHENHbIX anrebpanyeckmx ypaBHEHNN?
36. MoxeT nn ogHopoaHas cucTema NIMHENHBbIX YpaBHEHU BGbITb HECOBMECTHON?

37. Kakoe pelueHne ogHOPOOHOW CUCTEMbI NMMHENHbIX YpaBHEHW Ha3biBaeTcs HeTpuBmanbHbiM? 38. lMpu
Kakux yCroBuUsiX 0AHOPOAHAas CUCTEMA NNHEVHBIX YPaBHEHU UMEET HETPUBManbHbIE peLleHns?

39. Yto HasbiBaeTcs kKBagpaTUYHOM hOPMOI N NepeMEHHbIX Xy Xaseees X ?
40. Yto Ha3bIBaeTCcsa KOadppmumMeHTOM KBagpaTUiIHOM opMbI?

41. Kakas kBagpaTuiHas popma HasbiBaeTCsi BELLIECTBEHHON?

42. Yto Ha3bIBaeTCca MaTpuuen ksagpaTUiHonm hopmbl?

43. YTto Ha3bIBaeTCsa paHrom keagpaTu4Hon opmbl?

44. Kakas kBagpaTudHasa popma HasblBaeTCsl HEBbIPOXAEHHOW?

45. Kak 3anucaTb kBagpaTu4Hyto hopMy N NepemMeHHbIX X3 Xayee s X

N B MaTpuM4yHOM Buae?
Paspen 2. OnemMeHTbl BEKTOPHOW anreopbl
KpaTkoe coagepxaHue
1. JInHenHble onepaumm Hag BEKTOpaMu
2. MNpounsBeneHnsi BEKTOPOB

Bonpockl 4nsi caMOKOHTPOMS No pasaeny:

[MoHATMe BeKTOpa Ha NNOCKOCTU.

JInHeliHbIe onepauun Hag BEKTOpaMmn: YMHOXEHME Ha YnCho.

JInHeliHbIe onepauun Hag BEKTOpaMm: CrIoXKeHWe BEKTOPOB.

PasnoxeHne BekTopa no 6a3ncHbIM BEKTOpaM.

KoopavHatbl BekTopa.

Kak pa3noxuTb B NPOCTPaHCTBE BEKTOP MO OCSAM KOOPAMHAT?

Kak BblpaxaloTca koopAnHaThbl BEKTOPa Yepes KoopAnHaThl ero Hayana n koHua?
Kak HanTn moayrnb BekTopa, 3Hast KoopAMHaThl BeKkTopa?

Kak HanTn paccTositHne Mexay To4Ykamu, KoopAnHaThl KOTOPbLIX M3BECTHbLI?
0. CsoiicTBa BEKTOPOB B KOOpAMHATaX.

1. CkanapHoe npou3BefeHNe BEKTOPOB.

12. CaoWncTBa cKansipHOro Npov3BeaeHNsl BEKTOPOB.

13. TlpuMeHeHuWe cKanspHOro NPon3BeAeHNs K peLleHnto 3aaay.

14. TloHATWE BEKTOPHOrO NPOU3BEAEHUSA BEKTOPOB.

15. CaoWncTBa BEKTOPHOrO NPOU3BEAEHNS] BEKTOPOB.

16. TlMpuMMeHeHWe BEKTOPHOro NPOU3BEAEHNS BEKTOPOB K PeLLeHnIo 3a4ay.

17. TloHATMe cmellaHHOro Npou3BeaeHNs BEKTOPOB.

18. CaoWcTBa CMELLIaHHOro Npon3BeaeHNsi BEKTOPOB.

19. TllpuMeHeHne cMelaHHOro Npon3BeeHNs BEKTOPOB.

RRO~NoO~wONE

Pazpen 3. AHanuTU4yeckasi reomeTpusi Ha NIOCKOCTHU
KpaTkoe cogepxaHue
1. MNpsAmoyronbHble KOOpAUHATLI Ha MIOCKOCTU
2. MNonsapHble KoopAnHaThI
3. MNpsmMas Ha nnocKocTn
4. KpuBble BTOpPOro nopsiaka

BOI'IpOCbI Ona CaMOKOHTPOIA Mo pasaeny:

[anTe onpegeneHue gekapToBoOW NPSAMOYrOSIbHON CUCTEMbl KOOPAUHAT.
[NocTpoeHne Toyek B MPSAMOYrofibHOM CUCTeEMe KoopauHar.

Kakasi cuctema koopavHaT Ha3biBaeTCs NOMSIPHON?

lMoHATHE NONSIPHBIX KOOPAWHAT.

B3anmocBA3b NONAPHBIX KOOPAUHAT C NPSIMOYrOfIbHbIMU KOOpAMHATaMM.
[exkapToBbl KOOpANHATLI Ha NNOCKOCTW. [pocTenwmne 3agayun Ha MeTo KoopauHar.
Obuee ypaBHeEHME NPSIMON Ha MIIOCKOCTY.

KaHoHMYyeckoe ypaBHEHME NPAMOK Ha NIOCKOCTH.

YpaBHeHue nNpsMon B OTpe3Kax.

N~
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10. YpaBHeHUe npsAMOK, Npoxogsalen Yyepes ABe 3a4aHHble TOYKH.

11. YacTHble criydam pacnosioXXeHnsa NpsiMon Ha NSIOCKOCTH.

12. 3apayv Ha NpUMEHEHNE ypaBHEHMS MPAMOW Ha MIOCKOCTU: PacCTOAHME OT TOYKMU A0 NPSIMOMN.

13. 3apayv Ha NpUMEHeHNe ypaBHEHMS MPAMOW Ha MOCKOCTU: OTbICKAHWE TOYKMN NepeceyeHns OByX Npsi-
MbIX.

14. 3apayv Ha NPpUMEHEHUE ypaBHEHUS NPAMOW Ha MIOCKOCTU: CMbICH NMMHENHOIO HEpPaBEHCTBA Ha Nioc-
KOCTW.

15. TloHATMe NHUM BTOPOro nopsaka Ha NNocKoCTU. YpaBHEHNE OKPYXXHOCTMU.

16. 3nnwunc n ero ceoincTea.

17. Tvnepbona u ee cBOMCTBA.

18. [lMlapabona u ee cBoWcCTBA.

Pazpen 4. AHanMTu4Yeckas reomeTpusi B NpocTpaHCTBe
KpaTtkoe cogepxaHue
1. MNpsaAmoyronbHble KOOpANHATLI B MPOCTPaHCTBE
2. MNMnockocTb 1 NpsAAMasa NMHUA B NPOCTPaHCTBE
3. NoBepxHOCTN BTOPOro nopsaka

BOI'IpOCbI AnAa CaMOKOHTPOIIA Mo pasaeny:

PasnuyHble ypaBHEHMS NNOCKOCTU B MPOCTPAHCTBE.

YacTHble criyqyan pacnonoXXeHust NIIOCKOCTM B MPOCTPaHCTBE.

Yron mexay nnockoCTAMU, pacCTOsIHME OT TOYKM 4O NITOCKOCTU B MPOCTPaHCTBE.
KaHoHu4eckoe ypaBHeHMe NpsMoK B MPOCTPaHCTBE.

YpaBHeHMe NpAMOi, NPOXoasLLen Yepes ABe 3aJaHHble TOYKU.
MapameTpunyeckoe ypaBHEHUE NPSIMON B MPOCTPAHCTBE.

Obuwee ypaBHEeHNe NPSAMON B MPOCTPAHCTBE.

B3anmHoe pacnonoxeHue npsmMon 1 NrocKOCTH.

Linnmngpel: annuntuyecknii, napabonuyeckni, rmnepbonnyeckmn.

0. Cdepa.

1. 3nnuncowua.

12. 3nnuntudeckuii napabonoung.

13. OpgHononocTHow runepbonouna.

14. [synonocTHow runepbonons.

15. KoHun4yeckne NoBEPXHOCTMU.

16. YpaBHeHVe NOBEPXHOCTWN BTOPOro nopsiaka, BUAbl NOBEPXHOCTEN BTOPOro nopsaka.

RBboOoo~NoO WM E

Pasgen 5. llnHenHble (BeKTOPHbIE) NPOCTPaHCTBA
KpaTtkoe cogepxaHue
1. OnpeaeneHune NMHENHOro NPOCTPaHCTBA, CBOMCTBA JIMHEMHOrO NPOCTPaHCTBa
2. basuc n pasaMmepHOCTb IMHENHOro NPOCTpPaHCTBa
3. JluHenHble oToBpaxkeHus, NMHeHbLIE onepaTopbl

Bonpockl Ansi caMOKOHTPOMS No pasaeny:

[ante onpegeneHne NOHATUIO «NTMHENHOE NPOCTPAHCTBOY.
MpuBeguTe npumMepbl MMHENHBIX NPOCTPAHCTB.
MNepeuncnuTe cBOMCTBa NIMHENHOIO NPOCTPaHCTBA.

YTo Ha3bliBaeTcs NMUHENHON KOMOMHaLUNen BEKTOPOB?

Kakas cnctema BEKTOPOB Ha3blBA€TCS JIMHEWNHO 3aBUCUMOIA?
Kakas cnctema BEKTOPOB Ha3blBA€TCS JIMHEWNHO HE3ABUCUMOW?
YT0 Ha3bIBaeTcs 6a3McoOM NMMHENHOrO NpPoCTpaHcTBa?
PasnoxeHne BekTopa no 3agaHHomy 6asucy.

Pa3mepHOCTb NMMHEHOrO NPOCTPaHCTRA.

0. TMoHsTME NMHEeNHOro oToGpaXeHus.

JIuHenHble onepaTopebl.

BoOoo~NoOA~AWNE

=
=

Paspnen 6. KomnnekcHble yucna
KpaTkoe coaepxaHue
1. KomnnekcHble Yncna un ux npeacrasneHne
2. Onepauuun Hag KOMMMEKCHbIMU Y1criaMu
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3. ObnacTtn Ha KOMMMEKCHOW NMIOCKOCTU
Bonpochk! 4nsi caMOKOHTPONs Mo pasaeny:

[MoHATME KOMNIEKCHOMO YnCra, AEeNCTBUTENbHAsS U MHMMas YacTU KOMIMIEKCHOTO Yncna.
Kakne koMnnekcHble Yncna Has3blBaloTCS CONPSHKEHHBIMMN?

Kakne koMnnekcHble Yncna HasbIBalTCA paBHbIMU?

[MoHATWE KOMMMEKCHOW NMOCKOCTH.

M3ob6pakeHne KOMMNEKCHOro Yncna Ha KOMMIEKCHOWM NITIOCKOCTH.
Anrebpanyeckasa popma KOMMMIEKCHOro YMcna.
TpuroHomeTpuyeckas opmMa KOMMNEKCHOro Yncna.
MokasaTenbHas popma KOMMNEKCHOro YMcna.

MNepexoa oT 0gHON OOPMbI KOMMASIEKCHOIO Y1Ca K ApYromn.

10. Onepauuu Hag KOMMMAEKCHBIMU YACNaMK: CyMmMma.

11. Onepauuu Hag KOMMMAEKCHBIMU YMCNaMu: NPOM3BELAEHME.

12. Onepauuun Hag KOMMMAEKCHBIMY YACNaMn: AereHne.

13. Onepauuu Hag KOMMMAEKCHBIMU YiCaMu: BO3BEAEHME B CTEMNEHD.
14. dopmyna Myaspa.

15. Onepaumu Hag KOMMIEKCHBIMW YMCNAaMWN: U3BMEYEHNE KOPHS.

16. O6GnacTi Ha KOMMIEKCHOM NITOCKOCTM.

CoNooA~WNE

7. O6WwmMe MeToaMYeCKUe peKoMeHAaunn No ohopMIIEHUIO U BbINOJIHEHUIO OTAEeNbHbLIX BugoB BAPO

7.1. PexomeHaaLmMm No BbINOMHEHWIO U caoaye/3almTe UHAMBMAYANbHOrO 3aAaHus B BUAE pacyeTHO —
aHanuTM4eckor paboThl.

B xoae nsyveHns gucumnnvHel obyyaowmnmes npegnaraetcs BbiNOIHUTL B paMKax (OUKCUPOBaHHbIX
Bugos BAPO:

- MHAMBMAYanbHOe 3afaHve B BUAE pacyeTHO — aHanuTnyeckon paboTol.

BbinonHeHne 3agaHus HanpaBneHo Ha POpMMpoBaHWe ymeHun paboTaTb CaMOCTOATENbHO, OCMbIC-
neHHo otbupaTtb u oopmnATb MaTepuan, pacnpegensaTb cBoé paboyvee BpeMs, pabotaTb C pa3nUyHbIMU
TMNaMmuM MaTepuaros.

MepeyeHb 3a4aHU pacyeTHO - aHaNMTUYeCKoW paboThl AN 06y4yaloWwmnXcs OYHO-3a04YHON hOpMbI

obyyeHus
3AOAHUE 1. Bolumcnute onpegennutenu:
2 -1 7 2 1 6 -1 1 23 = 4
1 a) 4 3 -5 0) 4 5 ; B) 2 6 -2 r) 21 -1 2
-6 -4 3 0 -1 7 -3 3 6 63 1.0
2 3 0 -5
1 -2 3 2 0 -] 2 3 1234
2 a4 5 8l el 3 2/ o 21 L2 *7
2 1 -3 5 6 7 1 2 3412
4 1 2 3
1 2 5 12 6 4 2 31 tiid
3. a) 3 4 7| 0) 6 4 4|; B) 6 -6 2 r) 12
-3 12 -15 3 2 8 2 -1 2 13 6 10
1 4 10 20
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22. 1 2 3 -1} |¥ (1 2 3 4 4. (1 2 1 4
2 4 -6 2| 0 5 6 7}. 01 -1 3
3 6 9 -3 0000 2 5 1 11

2. (2 4 1 6. (1 3 -5 0 2. (1 2 1 4
1 -5 3 2 4 7 1| 01 -1 3
1 -1 1 37 2 1 2 5 1 11
3 5 -5

8. (1 2 11 29. (1 4 3 2 1) (%0 (1 3 50
2 51 5| 01 -1 -2 2. 3 -1 3
38109 09 5 2 4 5 -3 2

3AOAHMUE 5. Pewntb cuctembl MmaTpuyHbiM cnocobom m no dopmynam Kpamepa:

X—-2y—-2=-5 X—-2y+2=-2

L a)sX+2y—-2z2=2 ; 6) \X+2y+22=1.
X+y—-4z=-2 3X+y+4z=0
2X+Yy—2=17 2X—2y+32=06

& a) 2X—-2y+32=3; 6) \3X—2y+4z=17.
X-y-z=4 3x+2y-3z=4
2X +2y—3z=—4 (X +3y—z=-2

> a)sX+2y+z2=5 6) 12X+2y—-z=1 .
3X+z=-1 2X+3y+3z=4
2X—-y+z2=4 3Xx+4y =5

4 a) \X+3y—-z=7 6) IX—y—z=-1.
3X-y—-4z=12 X+3y—-z=3
X+3y+3z=11 3x—-2z=11

> @ dx-2y+3z=1 6) 42X — 2y +32 =3.
X+3y—-z=1 X-y+4z=-1
2X+y+32=3 X+3y+2z=4

® & l4x+2y+52=5. 6) 12X + 6y +2=2.
X+4y+72=2 4X+8y—-2=2
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(2x+4y+z2=4 (X +2y+32=6
" a) {3X+06y+2z=4,; 6) 4X+Yy+4z=9
4x —y-3z=1 3X+5y+2z=10
3X—-3y+22=2 3X+2y—-4z=8
8 @ dax-5y+2z=1; 6) 42X + 4y —5z =11
5X—-6y+4z=3 4x -3y +2z=1
2X—-Yy+2=2 X+2y+3z2=5
o a) {3X +2y+22=-2; 6) 92X—-y—z=1 .
X—-2y+z=1 X+3y+4z=06
2X—-3y+z2=2 2X -4y +3z=1
10. a) X +5y—4z=-5; 6) sX—2y+4z=3 .
AXx +y—-3z=-4 3X—-y+5z2=2
X+2y+3z=7 X+y—-22=-3
- a)sX—3y+2z=5; 6) DX —2y+72=22,
X+y+z=3 2X -5y +4z=4
X+2y-32=0 X+2y+32=2
12. a) {2X—-Yy+4z=5; 6) sX—y+2=0
X+y—-z2=2 X+3y—z=-2
X+2y+z=4 2X+Yy+22=6
13. a) {3X -9y +3z=1; 6) s3X—2=0
2X+7y—-72=38 X+y+z2=2
X+y+2=6 2X+3y—z2=-3
14. a) {2X—-Yy+2=3; 6) 14X +Yy+32=9 .
X—-y+2z=5 X+y+z2=2
X+2y—2=2 2X—-4y+2z2=3
15 a)s2X—-3y+2z=2; 6) 4 X —oy+3z=-1.
3X+y+z=8 X-y+z=1
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16.

(x+y-2=0

2X+y+2=2

a) {2X—-Yy+2=3; 6) 19X +Yy+3z=14.
X—-Yy+22=5 2X+Yy+2z2=5
X—-2y—-2=-5 X—-2y+z2=-2

17 a){X+2y—-22=2 ; 6) < X+2y+2z=1.
X+y—-4z=-2 3X+y+4z=0
2X+Yy—2=17 2X —2y+32=6

18. a) 12X —2y+32=3; 6) 13X —2y+4z=7
X-y-z=4 3x+2y-3z=4
2X+2y—3z=—-4 X+3y—-z=-2

19. a){X+2y+z2=5 6) < 2X+2y—-z2=1 .

X+z=-1 2X+3y+3z=4
2X—-y+2=4 3X+4y =5

20. a) \X+3y—-z=7 6) s X—y—z=-1.
3X-y—-4z=12 X+3y—-z=3
X+3y+3z=11 3x—-2z=11

2 a)sX—-2y+3z=1 ; 6) 12X -2y +32=3.
3X+3y-z=1 X-y+4z=-1
2X+y+32=3 X+3y+2z=4

2 a) {4X+2y+52=5; 6) 12X +0y+z2=2.
X+4y+72=2 AX +8y—-2=2
2X+4y+z=4 X+2y+32=6

23 a) {3X+ 0y +2z=4; 6) 4X+y+4z=9 .
4x —y—-3z=1 3X+5y+2z=10
3X-3y+22=2 3X+2y—-4z=8

24 a) {4Xx -5y +2z=1; 6) 12X +4y -5z =11.
5x -6y +4z=3 4x -3y+2z=1
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-

2X -y +2=2 (X +2y+3z=5

2 a) {3X+ 2y +22=-2; 6) 2X—-y—z=1 .
X-2y+z=1 X+3y+4z=6
2X—-3y+z2=2 2X -4y +3z=1

26 a) {X+2oy—4z=-5; 6) {X—2y+4z=3 .
AXx +y—-3z=-4 3X—-y+5z2=2
X+2y+3z2=7 X+y-2z=-3

2 a)sX—3y+2z=5; 6) {OX —2y+72=22,
X+y+z=3 2Xx -5y +4z=4
X+2y-32=0 X+2y+32=2

28 a) 12X —-y+4z=5; 6) {X—Yy+2=0
X+y—-z2=2 X+3y—z=-2
X+2y+z=4 2X+Yy+22=6

29. a) {3X -5y +3z=1; 6) s3X—2=0
2X+7y—-2=8 X+y+z2=2
X+y+2=6 2X+3y—-z=-3

30 a)s2X—-Yy+2=3; 6) 4X+y+3z2=9 .
X—-y+2z=5 X+y+z=2

3AOAHUE 6. PewnTb cuctemsl MeTogoM [Maycca:

X+y—7=3 X—-2y—-32=-3

1 X+3y-5z2=0

- a)sX+y+z=1; 6)

-X+4y+z2=3
X+y=2
3X+y—-13z=-6
(x+y-z=3 2X+7y+32+1=6
B)<X+Yy+z=1; N {3X+5y+2z+2t=4.

Xx+y=1 OX+4y+z+7t=2
X+y+z2=2 2X -3y +52+7t=1

2. g 42x-3y+4z=3 6) {4X -6y +22+3t=2 ;

4x -11ly+10z=5

28

2x -3y -11z-15t =1




2X+5y—8z =38

X+2y+3z=1
B) 4 2X +4y +62=3; r) 4x+3y—92:9;
3X + 6y +97 = 2 X +3y—52=T
X+8y—-7z=12
X+2y+3z=1 X+y+2=6
a) 12X+ 4y + 62 =2. 6 XY TZ=3
3X+6y+9z=3 X=y+2z=5
3X—6y+52=6
X+2y+3z=4 X+2y+3z-t=1
B) 12X +4y +62=3; n{3X+2y+z-t=1.
X+y-z=1 S5X+5y+2z2=2
X+2y+3z=4 X+4y+z2+2t=3
a)12X+y—-2=3 6) 16X +8y +2Z+5t=7
3X+3y+2z=7 Ox+12y+3z+10t =13
X—y+z=1 2X+Yy+2=2
X+3y+z=5
B)IX+Yy—2=2 ; )
X+Yy+52=—7
X+y—-z=7
2X+3y—-3z=14
X—2y+z=4 X+2y+3z2=2
a) 12X +3y—2=3; 6) X=y+z=0 :
4x —y+z=11 X+3y-2=-2
) 3X+4y+3z2=0
X+2y+3z=4 X+2y+3z+4t=5
B)<2X+Yy—-2=3 ; r _
X-y+z-t=1
3X+3y+2z=10
X—2y—-32=-3 3X—-2y+5z+4t=2
a) {X+3y—-5z=0 6) 16X -4y +4z+3t=3;
3X+y-13z=-6 OX—-6y+3z+2t=4




ox+y—z=1 2X +5y—-8z=8
B) < X—3y+4z=2 r x+3y-9z2=9
11X —12y +172 =3 2X+3y—=52=17
X+8y—-7z2=12
X+2y—6z=5 X+y+2=6
T @) d2x-y+3z=-T7; 5) 2x-y+2=3
5X +5y —15z2 =8 X=y+22=5
3X—6y+52=6
2X — =
X-y+3z=9 X+2y+3z+4t=5
B) {3X —dy+2Z=-4; r) :
X—-y+z—-t=1
A4X-7y+2=5
X+y+z2=2 11X +17y + 6z —-39u =1

a)12X—-3y+4z=3
4x -11ly+10z=5

3X—-5y+2z+4t=2
B) y /X—4y+3t=5
5Xx+7y—-4z-6t=3

6) 12X —3y—52—-u=0
X+32y+31z-34u =1

2X+y—-2=0
X—-y-3z=13
13x—2y+4z=-15
X-2y+z=-1

X—2y+2=3 X—-2y+z+t=1
9.  a)iX+3y-z=1; 6) <X —2y+z—t=-1;
3X+4y—-z=5 X—2y+Z+5t=5
3X -5y +2z+4t=2 x—y-3z=13
B) S IX—4y+z+3t=5 ; r)2x+y—z:0 _
5X + 7y — 47 — 6t = 3 X—-2y+4z=-15
X—-2y+z=-1
2X—y+3z=-7 2X+y+z=2
10. 21X+ 2y —62=—1 : . X+3y+z2=5
—X+5y—-152 =8 X+y+52=—1
2x+3y—-3z=14

30




X—-3y+2z=5 2X—-y+3z—-7t=5
B) 43X —y+4z=7; 16X —-3y+z-4t=7
5x-7y+8z=1 4x -2y +14z7 - 31t =18
X—2y+37=1 2X +5y—-8z=8
5X —2y +27 =4 2X+3y—-52=7
X+8y—-7z2=12
X+y+z=1 9x -3y +5z+6t=4

B) « X —11y +4z =13;

6X -2y +3z+t=5

2x-10y+5z=1 3X—-y+3z+14t=-8

X+2y+32=7 X—Ty+6z=4
12. a) X—-3y+2z=5 ; 6) X+12y—112:—7;

2X —y+52=12 3x—-2y+z=1
8x+y-3z=-1
X—3y+4z=1 X+3y+2z=4
2X+6y+z2=2
B) 2X—-Y—-Z=-6 ; r) ,
3x — 4y +32=0 Ax+8y-z=2
3X+9y+32=6

X+2y+3z=4 3X—-2y+5z+4t=2

B g {2x+y-z=3 6) < 6X — 4y + 4z + 3t =3;

X+3y+2z=7 OX-6y+3z+2t=4
X+2y—22=5 X+2y+32=2
B)<2X—y—3Z=4; r X—y+z=0 .
3x+y-5z=1 X+3y-2=-2
3X+4y+3z=0

X+2y+z=-1 2X -3y +52+7t=1

14 ) {7X+6y+52=5; 6) {AX -6y +22+3t=2 ;

SX+4y+32=2 2X -3y —11z-15t =1
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(x—y+3z=0
2X -1y +5z2=1,;

){x+2y+32+4h:5
r .

4x -11y +10z =5

X+2y+3z=1
2X+4y+6z2=3
3X+6y+9z2=2

X-y+z-t=1
3Xx—-8y+8z=5
X+2y+32=7 X+2y+3z-t=1
5 4y ix-3y+2z=5 ; 6) {3X+2y+z—-t=1;
2X -y +52=12 9X+5y+2z=2
X+2y+2z=1 X+y+2=6
B) < 2X -y +22=-1; ) 2X-y+z=3
3X+y+4z=1 X=y+2z=5
3X—6y+52=6
X—2y+7=3 2X+y+z2=2
16. 4 ix+3y—z=1 : . X+3y+z=5
X+ 4y —7=5 X+y+5z=-7
2X+3y—-3z=14
X+2y—-22=2 Ox—-3y+5z+6t=4
B) {2X -y —22=-4; rn16X—2y+3z+t=5
X+y-4z=1 3X-y+3z+14t=-8
X+y—z=3 X—2y—-32=-3
17 gy dx+y+z=1. . X+3y—-5z=0
—X+4y+z2=3
X+y=2
3X+y—-13z=-6
X+y—-z=3 2X+T7y+32+1=06
B)<X+y+z=1; N q3X+5y+2z+2t=4.
Xx+y=1 OX+4y+z+7t=2
X+y+z2=2 2X—-3y+52+7t=1
18 5 42x-3y+4z=3 6) 14X -6y +22+3t=2 ;

2X -3y —-11z-15t =1

2X +5y -8z =8
4x +3y—-9z=9
2x+3y—52:7;
X+8y—-7z2=12
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X+y+2=06

X-y+z-t=1

X+2y+3z=1
19 a)12x+4y+62=2; 5) X-y+2=3
3x + 6y +92 =3 X=y+2z=5
3X—6y+52=6
X+2y+3z=4 X+2y+3z-t=1
B) 12X +4y +62 =3; n{3X+2y+z-t=1.
X+y-z=1 S5X+5y+2z2=2
X+2y+3z=4 X+4y+z2+2t=3
20 g)<2x+y-z=3 6) <6X +8y+2z+5t=7
3X+3y+2z=7 Ox+12y+3z+10t =13
X—y+z=1 2X+y+2=2
X+3y+z=5
B)IX+Y—2=2 ; r)
X+Yy+52=—7
X+y-z=7
2X+3y—-3z=14
X—2y+z=4 X+2y+32=2
2L g i2x+3y—z=3; 6) X-y+z=0 ;
4x-y+z=11 X+3y—z=-2
3X+4y+3z=0
X+2y+3z=4 X+2y+3z+4t=5
B)42X+Yy—-2=3 r) :

3X+3y+2z=10

22.

a) 9§

X—2y—-32=-3
X+3y—-5z=0
3X+y—-13z=-6

2Xx+y-z=1
X—-3y+4z=2
11x-12y +172=3

3X—-2y+5z+4t=2
6X —4y+4z+3t=3;
OX—-6y+3z+2t=4

2X +5y -8z =8
4x +3y—-9z=9
2X+3y-52=7
X+8y—-7z2=12

33




X+2y—6z=5 X+y+2=6
23 g {2x-y+3z=-T; 5) 2X-y+z=3
5x + 5y —157 = 8 X=y+22=5
3X—-6y+52=6
2X — =
X—y+3z=9 X+2y+32+4t=5
B) {3X —dy+Z=—4; r) :
X-y+z-t=1
AX-Ty+2=5
X+y+z2=2 11X +17y +62—-39u =1

24,

a)12X—-3y+4z=3
4x -11ly+10z=5

6) 12X —3y—52—-u=0
X+32y+31z-34u =1

3 — 5y + 27 + 4t =2 2x+y-z=0
8) 17X — 4y +3t=5 g Xy-d=ls
5 +7y—4z—6t=3 X -2y+4z=-15
X—-2y+z=-1
X—-2y+2=3 X-2y+z+t=1
25. a)y«X+3y-z=1 ; 6) 4 X—2y+z—-t=-1;
3X+4y—-z2=5 X—2y+z+5t=5
3X—5y+2z+4t=2 X-y-3z=13
B) s IX—4y+2+3t=5 ; r)2x+y—z:0 ,
5X + 7y — 47 — 6t = 3 X -2y+4z=-15
X—-2y+z=-1
2X -y +3z=-7 X+y+z=2
26. 21X+ 2y —62=—1 : . X+3y+2z2=5
—X+5y—-152=8 X+y+52=-1
2X+3y—-3z=14
X—-3y+22=5 2X—-y+32—-7t=5
B) 33X —Yy+4z=7 ; n{6X—-3y+z—-4t=7
SX—-7y+8z=1 4x -2y +14z2 - 31t =18
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2X +5y -8z =8

(x —2y+3z=1
21, a)43x+2y—4z=2; 6) 4x+3y—92:9;
5X -2y +2z=4 2x+3y—sz=1
X+8y—-7z2=12
X+y+z=1 OXx -3y +5z+6t=4
B) s X —11ly+4z=13; 16X —-2y+3z+t=5
2x-10y+5z=1 3X—-y+3z+14t=-8
X+2y+3z=7 X—Ty+6z=4
28. a) X—-3y+2z=5 ; 6) X+12y—112:—7;
2X —y+52=12 3x-2y+z=1
8Xx+y—-3z=-1
X—3y+4z=1 X+3y+2z=4
2X+06y+z2=2
B) 2X—-Y—-Z=-6 ; ) .
3x — 4y +32=0 Ax+8y-z=2
3X+9y+32=6
X+2y+3z2=4 3X—-2y+5z+4t=2
29 a)<2X+y-z=3 6) 16X —4y+4z+3t=3;
X+3y+2z=7 OX—-6y+3z+2t=4
X+2y—22=5 X+2y+32=2
B)<2X—y—3Z=4; r) X—y+z=0 .
3Xx+y-5z=1 X+3y-2=-2
3X+4y+3z=0
X+2y+z=-1 2X -3y +52+7t=1
30 4)<7X+6y+52=5; 6) {AX -6y +22+3t=2 ;
SX+4y+32=2 2X -3y —11z-15t =1
X-y+32=0 X+2y+32+4t=5
B) < 2X—T7Ty+5z=1; r) :
X—-y+z—-t=1
3X—-8y+8z=5
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SAOAHUE 7. NaHbl Toukn A, B n C. PasnoxuTb BEKTOP a no optam i, j, K. Haritw OnVHY, Hanpas.-

nAarume KOCMHYCbl 1 OPT BEKTOpa d.

1.

w

11.

13.

15.

17.

19.

21.

23.

25.

AL 2;-1), B(L; 3; 4), C(0; 1, 5),
a=AC +BC.

AL 2;-1), B(L; 3; 4), C(0; 1 5),
i=AC + AB.

A(L; 2; -1), B(1; 3; 4), C(0; 1; 5),

A(L; 2; -1), B(1; 3; 4), C(0; 1; 5),
i=AB +CB.

A(L; 2; -1), B(1; 3; 4), C(0; 1; 5),
a=AB + CA.

A(4;1;,0), B(2; - 2;1), C(6; 3; 1),

A(4,1,0), B(2; - 2;1), C(6; 3; 1),
a=AC - AB.

A(4,1,0), B(2; - 2;1), C(6; 3; 1),
i=AB +CB.

A(4;1;,0), B(2; - 2;1), C(6; 3; 1),
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2.

10.

12.

14.

16.

18.

20.

22.

24,

26.

AL 2;-1), B(L; 3; 4), C(0; 1, 5),

i=AB—-CB.

AL 2;-1), B(L; 3; 4), C(0;1,5),
a=CB-AC.

AL 2;-1), B(1; 3; 4), C(0; 1; 5),
a=CA-CB.

AL 2;-1), B(1; 3; 4), C(0; 1; 5),
a=CB - AB.

A(L; 2;-1), B(1; 3; 4), C(0; 1; 5),
3=CB +AC.

A(4;1,0), B(2; - 2;1), C(6; 3; 1),

_—

a=AB -CB.
A(4;1;,0), B(2; - 2;1), C(6; 3; 1),

a=CB-AC.
A(4;1;,0), B(2; - 2;1), C(6; 3; 1),
a=CA —CB.
A(4,1;,0), B(2; - 2;1), C(6; 3; 1),
a=CB - AB.
A(4;1,0), B(2; - 2;1), C(6; 3; 1),
i=CB +AC.



2. A(-1,-2;4),B(-4,-2,0),C(3,-2;1), 2 A(-1-2;4),B(-4,-2;0),
+CB. C(3-2;1) a=CB-AB.

29 A(-1,-2;4),B(-4,-2,0),C(3,-2;1), 30 A(-1-2;4),B(-4;-2;0),
+CA. C(3;-2;1) a=CB+AC.

3AOAHUE 8.

1. B napannenorpamme ABCD pgaHbl BeKTOpbI AB=3i+2 j —Kn AD{Z; 1; - 2}. Hantn nno-
Wwaab napannenorpaMmmMa, NOCTPOEHHOro Ha AnaroHansx napannenorpamma ABCD.

2. [aHbl Tpy BepLKUHbI Napannenorpamma A(3; - 2; 4) , B(4; 0; 3) , C(?; 1 5). Hantn
ONVHY BbICOTbI, ONyLeHHOW wu3 BepwwuHbl C (Yepes nnowagp napannenorpaMmva).

3. Haiiti nnowagb TpeyronbHMKa ¢ BepLIMHaMm A(—l; 3; 2), B(l; 2; 6), C(Z; 5; 1) (cpegncrt-
BaMun BEKTOPHOW anrebpbl).

4. Hantn nnowaab TpeyronbHWKa C BepLUMHAMM A(5; 2; 7), B(G; 1 9), C(5; 2; 8) (cpeacrt-
BaMuW BEKTOPHOW anrebpbl).

5. aHbl Tpy BEPLUNHBLI TPEYronbHUKa: A(3; -1 2), B(S; 0; 3), C(Z; -1 1). Haitu ero Bbl-
coTty, npuHsaB BC 3a ocHoBaHuWe (Yepes nnowafib TpeyronbHuka).

—_

- .. 3 e - =
6. Ha Bektopax d 1, 1, E m b=1i+ 2] +§k NnocTpoeH napannenorpamm. Hantu nnowagb

napannenorpamMmma, CTopoHaMn KOTOPOro ABNAKTCA AnaroHann AaHHOro napannenorpamma.

7. NaHbl BEKTOpPbI é{— 1 3 - 3} n b =21+ 2K. Haitru BEKTOP C, nepneHanKynapHbIi K BeKtopam

a u b, ecnu moaynb Bektopa C uYMCRIEHHO paBeH MMOLAAM TPEYIONbHUKA, MOCTPOEHHOTO HA BEKTOPaX

— —
— — —

a u b, v rpoiika BekTopos @, b, € — nesas.

8. [aHbl Toukn A(Z; -1 —4), B(5; 1 2), C(%; —%; —§j Haiitv nnowagb napanne-

norpamma, noctpoentoro Ha sektopax AB u (BC + AC).

9. Ha BekTopax 5{4; 7, 3} " b{l; 2; l} MoCTPOeH napannenorpaMMm. HaiTu BbICOTY, ONyLLEHHYIO

Ha OCHOBaHWe B (Yyepes nnowagb).
10. B TpeyronbHuke ABC, rge A(—l; 4; 3), B(—l; 20; 13), C(—l; 10; 7), HaWTN ONVHY

BbICOTbI, OMYLLIEHHOW Ha CTOPOHY AB (Y4epes nnollaab TPeYyronbHUKa; cpeacTBaMm BEKTOPHOW anreGpsbi).

11. Ha BekTopax 5(— 2, —2; —3) nm b=3i+ 6j + 7k nocTpoeH napannenorpamm. Hantm
nnowaae napannenorpaMmma, NoCTPOEHHOIO Ha AuaroHansax AaHHOro napannenorpamma.
12. B TpeyronbHUKe ¢ BepLUMHaMMK A(—l; 4, 3), B(—l; 20; 13) " C(—l; 10; 7) Touyka E

aenut ctopoHy AB nononam. Hantu nnowans tpeyronbHunka ACE (cpeactBamu BekTopHOW anrebpbi).

13. Hantn nnowagb napannenorpaMmma co CTOPOHaMu 2a—-b u a+ 2b, ecnu
a=3i—j—2k, b=i+2j—k.
14. Hawntu nnowagb TpeyronbHMKa CO CTOPOHaMu dub- E, ecnm é:{l; — 2; 0},

b=2i+j—Kk w ¢=—j+3k.
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15. [laH TpeyronbHWK C BepLIMHaMu A(Z; -1 2) , B(l; 2; —1) " C(3; 2; 1). Bbluncnutb

nnowane TpeyronbHWKa U BbICOTY, OMYLLEHHYIO 13 BEPLUMHBLI A (CpeacTBaMun BEKTOPHON anredpsbl).

16. [aHbl BEKTOpPbI a=I-— 2j +K nb=5+ 3j. Haintn BekTop d , KOTOpbLIN NepneHanKyns-

peH BEKTopam amu b, eCnn AnnHa ero 4YucrieHHo paBHa nmnowaan TpeyrosibH1MKa, MOCTPOEeHHOro Ha

— —

Bektopax d U D,u Tpoitka sektopos @, D, d —npagas.

17. OaHbl TOukM A(l; 2; 0), B(3; 0; —3) " C(5; 2; 6). Bbluncnntb nnowanb Tpeyronb-
HWKa U BbICOTY, OMYLLEHHYIO U3 BepLlUMHbI C (CpeacTBamMu BEKTOPHOWM anrebpbl).
18. B TpeyronbHuKe C BEpPLUMHAMU A(Z; -1 2), B(l, 2 —1) " C(3; 2; 1) Touka E penut

ctopoHy AB nononam. Hantu nnowans TpeyronsHuka BCE (cpenctBamum BeKTOpHOWM anrebpbl).

19. NaHbl ToukM A(Z; -1 2), B(l; 2; —1) " C(3; 2; l). Hantn nnowaaes napannero-

rpamMmma, MOCTPOEHHOIO Ha BeKTopax a=BC —-2CA « 6 =CB.

20. [laHbl Tpn BEPLUNHBI TPEYrOSIbHUKA: A(l, -1 2), B(5; — 6; 2), C(l; 3; —1). Bblumncnutb ero
BbICOTY, ONYLUEHHYI0 U3 BepLuunHbl B (Yepes nnowaab, cpeacTsammn BEKTOPHOW anrebpbl).

21. [1aH TpeyronbHWK C BEpLUMHAMMU A(l, 2; —1) , B(O; 1 5) n C(— 1 2 1). Hantn ero

BbICOTY, ONYLUEHHYIO U3 BepLUKNHBI A (Yepes nnoLwaab, CpeacTBammu BEKTOPHOW anrebpbl).

22. [laHbl BEKTOpPbI b{— 3; 1; 2} m C=1+ 2j + 3K. Bbluvcnuts nnowaab TpeyrosibHuKa, nocTpo-
€HHOro Ha BekTopax 2b—-C u 2C-h.

23. [aHbl BeKTOpbI b{3; l; —1} n a=2i+ 3j — K. Bbluncnuts nrowaab TpeyrosibHuKa, NocTpo-

€HHOro Ha BeKkTopax 2a— b nu 3b —a.

24. Hanmtm nnowagb napannenorpamma, MOCTPOEHHOrO Ha BeKTopax b+33d u 22_3:, roe
d=i-3j+k, b=2i+j—k

25. B TpeyronbHuKe ¢ BepLUMHAMY A(:L 2; 0), B(3; 0; —3) " C(5; 2; 6) Touka E penut
cTtopoHy AB nononam. Hantu nnowagab TpeyronsHuka ACE (cpeagctBamu BeKTOpHOW anrebphl).

26. [aHbl BEKTOpbI a {2; -3 1} n b{— 31 2}. Haitu BekTop C, KOTOpPLIN NeprneHauKynsipeH

—

BEKTOpam au b, eCcnn Moayrnb BEKTopa C uucneHHo paBeH nnowann TpeyroyibHMKa, nocTpoeHHOoro Ha

BekTopax d H b , W TpoWika BekTopoB d, b, C—nesas.

27. [aHbl TOYKK A(5; —1; 3) , B(O; —2; l) 7] C(S; 2; 4). Hantn gnuHy BbICOTHI Tpe-
yronbHuka ABC, onylleHHon 13 BeplmHbl C (Yepes nnollaab, CpeAcTBamMu BEKTOPHOM anrebpbi).
28. [aHbl TpU BepLUMHbLI NapannenorpaMmma A(— 1 -2 0), B(Z; 1 3) n C(— 3; 0; l).

Hantn AnvHy BbICOTHI, ONYLLEHHOW M3 BepLlunHbl C (Yepes nowaab, CpeacTBamMmu BEKTOPHOW anrebpbl).

29. Ha BekTopax 5{2; —3; 1} n b=2k-3i + ] noctpoeH napannenorpamm. Haiit nnowanp
napannenorpaMmmMa, NOCTPOEHHOIO Ha €ro gmaroHansx.

30. daHbl BekTOpbI 5{2; -3 1}, 6 = —3i + ] + ZR n C =i + 2] + 3E. Bblumcnunte nnowaab

TpeyronbHuKa, NocTpoeHHoro Ha sektopax 2a U D + 3C.

3AO0AHUE 9.
1. Hantn o6bem TpeyronbHoM nupamuabl, NOCTPOEHHOW Ha BEKTOpax AB{].; 3; 1}, AC{O; 1 —1}

n AD =-2i+2j+2k.
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2. Haittn 06beM TpeyronbHom nupamuasl ¢ BepLIMHAMM A(—l} 4, l), B(0;7;1),
C( 3;5), D(0; 6; —1).

3. Haiitvt sHaueHne t, npu koTopom BekTopb a{2; -1 5}, b{t; 4, 2} " C={1; 0; —1} 006-
pasyloT NeByto TPOWKY, a 06beM napannenenunena, NOCTPOBHHOTO Ha HIX, paBeH 33.

4. [1aHbl BEKTOPbI a=ti+ 2j + k, b{l;—l; O}, C =K. Haittu sHauenve t, Ipn KOTOPOM BbINOJI-

—

HsieTcs paBeHcTBO d - B -C=a-_C.
5. Touku A(Z; 3 t), B(3; -1 —2), C(l, 4, O) 151 I[(l, 3 2) nexart B OAHOW MIOCKOCTMW.

Hantun t.

—

6. Hantn obbem napannenenunea, 3Has YeTblpe ero BEpPLUMHBI: A(3; —l; 2),
B(0; -1 3), C(0;L 1) u D(3 4 -1).

7. HailTn 3HauYeHme t, Ipy KOTOPOM BEKTOpbl a = ti + t] + R, 6 =5i + 3_j:, E{—:L' 3 t} KOM-
nrnaHapHbl.
8. Toukn A(— 2; :L —3), B(3; 4; 4), C(5; 6; O) u E(5; 6; t) cnyxat BepLiMHaMn naparn-

nenenvnega, o6bem KOToporo paseH 16. Havtu t.

9. [aHbl BeKTOpbI 5{— 2; - 2; 2} 6{1; -1 l} u C=5i —0,5] + '[E. Hantn 3HayeHue t, npu

KoTOpoM MMeeT MecTo paseHcteo d X D -C=2a-D.
10. BexTopel @ = ti + 2j +3k, b =5j +7Kk u C=—1+ 3j + 4K komnnanapHsi. HaitTn t.

11. [aHbl BEKTOpPSbI é{l; t; —l}, b=2i+ j +3k u € =—j —51. Haritv sHauenme t, Npn KoToO-

pOM MMeeT MECTO paBEeHCTBO axb-C=a-b-b-c+a-c.

12. [laHbl BEKTOPbI é{— 2; 3; t} b= 4T - 4__|: + Zk, C=4k + _j Havtn 3HadeHue t, npu koTo-

pOM MMeeT MecTo paBeHcTBO da - b-¢ 2‘ b ‘

13. BekTopsbl 5{1, —3; 1} b{3; 2; - 2} u c=ti+ 4j -k 00pasyloT npaBylo TPOWKY, NpU4emM
o6bem napannenenunena, NOCTPOEHHOIO Ha 3TUX BEKTOPax, paBeH AeBATU. HaiiTu t.

14. BekTopbl a==6i+ j + 5k, b=3i - Zj +7k u € 00pa3syloT NeByk TPOKKY U criykaTt peb-
pamu napannenenunega, o6bem KoToporo paseH 45. Bektop o nepneHavkynsapeH nnockoctn XOVY. Han-
TV OTFIMYHYIO OT HYNS KOOPAUHATY BekTopa C.

15. BekTopbl 5{3; 4, t} b{O; -3 1} nu C=21+5k o6pasytoT nesyto Tporky. O6bem nocTpo-
€HHOro Ha HUX napannenenunena paseH 51. Hantu t.

16. Hantn obbem TpeyronbHoM nupammabl C BEPLUMHAMWU B TOYKaXx A(Z; 2; 2), B(4; 3; 3),
C(4; 5, 4) w D(5; 5; 6).

17. OGbem TpeyronbHOM nupamuabl paBeH NSTU. Tpu ero BepliMHbl HaxogsaTcsi B TOYKax
A(Z; 1 —l), B(3; 0; l), C(Z; -1 3). HaiiTn OTNWYHYI0 OT HYNSA KOOpAuHAaTy 4eTBepTon Bep-
WwuHbl D, ecnu oHa nexuT Ha ocu QY.

18. Touku A(l; 3; 2), B(l, 4, 0), C(3; -1 —2) n D(2; 3; t) nexat B OA4HOW MJOCKO-
ctn. Hantn t.

19. Hantn 3HayeHue t, NpM KOTOPOM BEKTOPbI é{t; 3; 2}, b{2; —3; —4} " (_f{— 3 12; 6}
KOMMiaHapHbI.

20. MpoBepUTb, Nexar N TOUKMU A(Z; -1 2), B(l; 2 l), C(Z; 3; 0) " D(5; 0; —6)

B OOHOW NIIOCKOCTM.
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21. HaiiTn 06bem TpeyronbHON NupaMuabl, BEPLUMHBI KOTOPOW HaXOASTCH B TOWKAX A(6; 1 5),
B(-1 3;,0), C(4 5 -2) » D -1 6).

22. OaHbl BeKTOpbI ﬁ{l, 2; t}, B{l; —3; 2} " ézzi +|?. HaiTtu t, npy KOTOPOM UMeEET Me-
CTO paBEHCTBO éxB-EZ‘é‘ .

23. BekTopbl a{l, 1 t}, 6{2; 1 1}, C=i —§j+3R o6pasyloT npasylo Tpoiiky. O6beM NOcTPo-

€HHOW Ha HUX TPeyronbHOW NnupaMmnisl paBeH 5/3. Haittu t.
24. BepwuHbl TPeyronbHOMW nNuMpamMuabl HaxogAaTcs B TOYKax A(O;—Z; 5), 5(6; t; O),

C(3; —3; 6) n D(2; -1 3). Hantn 3HauveHue t, ecnn obbem nupamnabl paBeH 45.
25. [laHbl BeKTOpSI é:{ 1 -1 1}, E{ 51 2}, BZ—ZT — 2_j: + ZR. HaiiTn 3HaveHve t, ecnm

UMeeT MecTo paBeHCcTBO d X b-¢ :‘ b‘ . ‘ a ‘

—

26. flavbl Bektopel d =31 +4K, b= j +2k u C=1- j tk HainTtn sHaveHve t, ecrim umeet

MeCTO paBEHCTBO é: X b . E = ‘ E_B: ‘

27. OnpenennTb, NpU KAaKkoOM 3HAYeHUN t BEKTOpbI a=1i+ j, b= j — k, C=ti— j +K komnna-
HapHbl.
28. [laHbl BeKTOpbI a= {— 2; 1 1}, b{l; 5; 0}, C=1- j tk Hantn 3HayeHue t, npu KOTOPOM

—
-

=2
UMeeT MecTo paBeHcTBO d - b.-C= ‘ a\ .

29. BekTopbl a=-21+ j + k, b="7i+ tj, 6{3; 0; 1} 06pa3yoT nNpaBylo TPOWMKY, a o6beM no-
CTPOEHHOro Ha HUX Napannenenuneaa paseH 12. Hantn sHaveHune t.

30. daHbl BEKTOPLI 5{2; t; l}, b=4i+ k, C= Zj + K. Haittu sHauenne t, ecnu nmMeeT MecTo
pasencteo axb-C=—-a-b+Db-C.
3AO0AHUE 10.

HaHbl koopanHaThl BeplwmH nupamuasl ABCD. TpebyeTca HanTu:

1) OnWHBI BEKTOPOB AB, AC, AD:;
2) yron mexay sektopam AB u  AC;

3) npoekuuio BekTopa AD Ha BEKTOP AB;

4) nnowagb rpaHn ABC ;
5) o6bem nupamugel ABCD.

L A(-204), B4 -3-2) (7,-2,2), D(-% 2 6).
2. A(0;-1 1), B(6; —4; —5) (9,-3 -1, D1 3)
3. A(-51 3), B

8 -5 -2), D(0; -1 2).

C
C

@-2,-3), C(4-112), D(-4; 3;5).
C
C(10;0; 3), D (2 4 7).

(
(-
4 A(-L-30), B(5 -6 -6)
5 AL 25), B(7; -1 -1),
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

, B(3 -5 -7),

B(8; 0; —4),
B(2,1 -8),

B(9; 2, -9),

B (10; —-7; -5),

B(0; 5, 0),
B(2; 3, —4),
B(2; 3 1),

B(2, -5; 3),

B(-6; 2, —3),

B(0; —5; 0),
B(3 -2 6),

B(3 3 4),

B(5 -2, 1),

B(-5; 6, 1),

B(-21 2),
B(0; 7; 1),
B(7; 10; 2),
B(6; 9; 4),
B(8; 7; 4),
B(-2; 8 2),
B(5; 2; 6),
B(4 9; 5),

B(5 7, 7)
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0. A(8; 6; 4), B (10; 5; 5), C(5; 6; 8), D (8; 10; 7).

3AOAHUE 11.

[aHbl koopanHaThl BepLUMH TpeyronbHuka ABC. TpebyeTcs:

BbIYMCMUTb ANWHY CTOPOHbI BC;

COCTaBWTb ypaBHeHUe nuHun BC;

COCTaBWTb YpPaBHEHME BbICOTbI, MPOBEAEHHON U3 BEPLUNHDLI A;

BbIYMCUTb AMVHY BbICOTbI, MPOBEAEHHOW U3 BEPLUMHBI A;

HaWTU TOYKY NepeceyeHnst MeanaHx;

BbIYUCIIUTb BHYTPEHHWUI Yron npu BepLlunHe B;

HaWTK KoopauHaTbl TOYkM M, pacnonoXeHHOW CUMMETPUYHO Touke A oTHocuTensHo npsimon BC.

NogokrwdhrE

L A(-12,-3),B(12,-10),C(-6,14). 2 A(-19,-1),B(5 -8),C(-13,16)

3. A(-6,-5),B(18,-12),C(0, 12). 4 A(3 12), B(27, 5), C(9, 29).

5 A(6,0),B(30,-7),C(12, 17). 6. A(-9, 20),B(15,13),C(-3, 37)
7 A(-21,18),B(311),C(-15,35). 5. A(-15, 27), B(9, 20), C(-9, 44)
9.  A(-27,-24),B(-3,-31),C(-2L -7). 0 A(-17, 26), B(7, 19), C(~11, 43)
1. A6, 2), B(30, —5), C(12, 19). 12. A4, 3), B(-12,-9), C(-5, 15).
13 A(-1 7),B(1L, 2),C(17, 10). 14 A(% 1), B(-15, 11), C(-8, 13).
15 A(-14, 10), B(10, 3), C(-8, 27). 16 A(7,1),B(-5 -4),C(-9, -1).
17. A(-2, 1), B(-18, -11), C(-11, 13). 18.  A(10, -1), B(-2, —6),C(-6, —3)
190 A(-12, 6), B(L2, —1), C(~6, 23). 20. A, 0), B(~4, ~5),C(~8, ~2).
21 A(-20, 0), B(4, —7) C(-14, 17). 22.  A(-16,-8), B(8, —15), C(~10, 9)
2. A(-20, —6), B(4, —13),C(-14, 10). 24 A(-4, 7), B(20, 0), C(2, 24).

5. A(-8, 8),B(16, 1), C(- 2, 25). 26.  A(-24, 2),B(0, -5),C(-18, 19).
27. A(-14, 6), B(10, —1), C(-8, 23). 8. A(-8, —3),B(4, —12), C(8, 10).
29.  A(-5, 7), B(7, —2) C(11, 20). 30.  A(-12, -1), B(0, —10), C(4, 12).
SAOAHUE 12.

1. BepwwuHa kBagpaTta A(7, 3), cTtopoHa CD nexuTt Ha NnpsiMOR, OTCeKaloLen Ha OCAX KoopAnHaT OTPE3KM
a=4, b = 3. Hanucats ypaBHeHwne ctopoHbl ALl (KBagpat ABCD).
2. 2.B TpeyronbHuke ABC paHbl ypaBHEHWS: BbICOTHI AN X — 2y +7=0,

3. Bbicotsl BM 9X — 4y —11=0u ctoporsl AB X — 3y +9=0. Cocrasutb ypaBHeHWe TpeTben
BbICOTbI.
4. HanTu TOUKy, CAMMETPUYHYIO TOYKE M(—Z, — 9) OTHOCUTENBLHO NPAMOWN 2X + 5y —-38=0.

5. CocTaBuTb ypaBHeHWE NPSIMON, NMPOXOASLLEN Yepe3 TOYKY nepecedeHus npambix X + 2y— 4=0n
3X — 2y +12 =0 v o6pasyioweit yron s 45° ¢ npsmoit 2X — y—-1=0.

6. Yepes TOUKy nepeceyveHUs nNpaAMbIX 3X + 5y +3=0 1 X— 2y +12 =0 nposectn npsmyto nep-
NEeHANKYNAPHO NPAMON 2X + 8y —6=0.
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7. B T1peyronbHuke ABC pgaHbl  ypaBHeHus:  CTOpoHbl  AB 5x—3y+2:0 n  BbICOT

AN 4x — 3y +1=0u BM 7x+ 2y —22=0. CocraButb ypaBHeHUss ABYX APYrUX CTOPOH Tpe-

YronbHuKa.
8. Bblumcnutb KOOpauHaTbl  BEPLIMH  pomba, €CNM  M3BECTHbl YypaBHEHMS1 [OBYX €ro CTOpPOH (

X+2y=4 u X+ 2y =10)n ypasHenne ogHoit u3 ero amaronanenn Y =X + 2.

9. U3 To4kM A(5, 4) BLIXOANT Nyy4 cBeTa nog yrmom (P = arctg2 « ocu Ox u o Hee oTpaxaeTcs. Ha-
nucaTb ypaBHEHWs NadatoLLero 1 OTPaKEHHOTO fyYeil.

10.Mop kakum yriom k ock Ox HakrnoHeHa npsimasi, npoxoasiuas yepes Toukn A (L, 4), B(3,5).

11.B keagpate ABCD ganbl Bepumna A (2, 3) ntouka M (5, 2) - Touka nepeceuenms auaroHanei. Haii-

TW ypaBHEHUSI CTOPOH KBaZpara, He MPOXoAslUMX Yepes3 BepLuunHy A.
12.[aHbl TOYKM A(l, 5), B(6, 9), C(7, 2). OTtpesok AC pasgeneH Toykoi D B OTHOLUEHWUM

AD

—— = 2. Haittn paccTosiHue ot To4kn A fo npsamon BD.

DC

13.07pe3ok npsimon 3X — 5y —30 =0, 3aknoueHHbIN Mexay OCAMU KOOPAMHAT, SBASETCS AMAroHambio
kBagpata. Hantn ypaBHeHue ogHon (nobow) CTOpoHbI KBagpara.

14.Yepes TouKy nepeceyeHust npsimMbix 2X — Y= —7 n 3X+ 4y =6 npoBecTn NpsMylo0 NepreHAnKy-
nsipHo npamon 2X +5y —1=0.

15.[laHbl ypaBHEHUS ABYX CTOPOH napannenorpamma: 3X — 2y =1l nm X-— 4y +3=0 n Touka nepe-

ceyeHuns gnaroHanen M (4, 3) . CocTtaButb yYpaBHEHUA OBYX APYrnxX CTOPOH napannenorpamMmma.

16.CocTaBuTb ypaBHEHUsI NMPSIMbIX, MPOXOASLUMNX YEPE3 TOUKY P(2, —1) W COCTaBRSOWMUX Yron 45° ¢
npsmoit Y =3X + 5.

17.0aHbl ypaBHEHNs OBYX CTOPOH napannenorpamma X + 2y +9=0 u 2X+ V4 +1=0 -uTouka
nepeceyeHus ero anaronanen E(5, — 4). Cocrasuts ypaBHeHns ByX APYrvX ero CTOPOH.

18.[aHbl cepeauHbl NPOTMBOMOIOXHBLIX CTOPOH KBagpaTa |\/|(—2, l) u N(4, 3). HanucaTb ypaBHe-
HUSI IByX CTOPOH KBaapaTa, Ha kotopbix nexat Toukn M . N.

19.MpoBecTn npsaAMyo Tak, YTOObI TOYKa A(l, 2) Oblfla cepegvHON ee OTpesKa, 3aKIHYEHHOro Mexay
ocamu koopamnHaTt. CocTaBuTb ypaBHEHUE 3TON NPSIMOMN.

20.0aHbl OBe TOMKM: A(—4, 0) u B(O, 6). Uepes cepeavHy oTpeska AB npoBecTu npsiMyto, oTce-
Katowyto oT ocn Ox oTpe3ok, BABOe O0OMbLUMIA, YeM OTpe3ok Ha ocu Oy.

21.B tpeyronbHuke ABC gaHbl BEPLUWHbI: A(l, 2), B(O, 4), C(—Z, 2). Onpenenutb: a) yron mexay

ctopoHon AB 1 meguaHomn ctopoHbl BC; 6) onuHy BbICOThI, OnyLeHHON 13 BepwnHbl C.
22.CocTaBuTb ypaBHEHUSA KaTeTOB MPAMOYrofibHOro pasHobeApeHHOro TpeyrornbHuKa, 3Hast ypaBHeHue ru-

noteHysbl Y = 3X+7 n BEPLUUHY NPSAMOro yrna A(4, - 1).

23.CocTtaBnTb ypaBHEHWE MPsAMON, NPOXOAALLE Yepes TOUKY P(8, — 2) 1 OTCeKaloLLen oT KoopanHaTHO-
ro yrna TpeyrofbHUK nowaasko 8 om”.

24.B tpeyronbHuke ABC gaHbl BEpPLUMHbI: A(O, 3), B(—4, 3), C(2, 7) . Hantu Touky, cummeTpuyHyto
Touke B oTHocuTensHO cTopoHsl AC.

25.B TtpeyronbHuke ABC aaHbl BEPLUUHBI: A(—l, 2), B(4, 1), C(2,5). Haintn yron mexay menuaHon
AM v BbicoTon BH.

26.[JaHbl TOYKU A(—Z, 0), B(Z, 2) . Ha otpeske OA ( O — Havano koopauHar), NocTpouUTkL napanneno-

rpamm OAC[, anaroHanu KOTOPOro nepecekaroTcsd B Todke B. HanucaTe ypaBHEHWs CTOPOH 1 guaroHanewn
napannenorpaMma.

27.To kakM yrriom k oci OX HakrioHeHa npsimas, npoxoaswas yepes oukn A (L, 7) u B(-3, 5)»
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28.27.CocTaBUTb  ypaBHeEHME  MpPsIMOM, MPOXOAsLEn  4Yepe3  TOYKYy  MepeceyeHust  NpsiMbIX
X—2yYy—8=0 m X+ 2y —4 =0 v obpasyowyio c ocbio Ox yron, Bagoe Gonblumit yrna, o6paso-

BaHHOrO C Toi xe ockio npamoit 2y — X —6=0.

29.Haiitun Touky, cummetpuaryio Touke P (=5, —13) otrocutensho npsmoin 2X — 3y —3=0.
30.Mpsimas { oTtcekaeT Ha ocsix KoopauvHaT oTpeskn d = 2 u b=-3. Haittu TOYKY, CUMMETPUYHYIO
touke A (L, 4) orHocutensHo npsimoit £ .

31.[laHbl ypaBHeHMst ABYX CTOPOH napannenorpamma: 5x — 4y +3=0 u 13x+ 2y —-17=0 - n

oaHa n3 ero sepwmn A (3, — 4). Haitti Touky nepeceyenmsi ero anaroHanei.

3AO0AHUE 13.

1. HanucaTtb ypaBHEHUE OKPY>KHOCTU, ANAaMETPOM KOTOPOW CMYXXUT OTPEe30K, oTcekaeMblt Ha ocu Ox napa-
o 2
Gonot Y =3 —2X — X°.
2 2

. X
2. CoctaBuTb ypaBHeHue runepbonbl, nMewwen obwme dokycbl ¢ anamncom —— + ~— =1, npu ycno-

24

BMM, YTO IKCLEHTPUCUTET €€ paBeH 5/4.

_ 2 2 .
3. Hawitu Toukm nepeceyeHunss acumnToT runepbonbl X© — 3y =12 ¢ okpyxHOCTbIO, UMeloLLEl LIEHTP B
npaBoM hoKyce runepborbl 1 NPOXoasLLen Yepes Hayano KoopanmHat

4. HaifT ANvHY W ypaBHeHWe NepreHamKynsipa, onyLeHHOro 13 dokyca napabonb Y = —x%/8 ha nps-
MYI0, OTCEKaIOLLLYI0 Ha 0CsiX KoopamHaT otpeskn d =2, b =2.

5. CocTaBuTb ypaBHEHUE MHOXECTBa TOYEK, paBHOYAAMNEHHbIX OT TOYKU A(2, 2) n ocun abeuwncce. lMo-

CTPOWUTb YepTeEX.
2 2

y

X
6. OaH annunc — + — =1. CocTaButb ypaBHeHwue runepbonsl, umetoen gokycel, obwue ¢ dhokycamm
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annunca, ecinin n3BecTtHo, YTO SKCLUEeHTPUCUTEeT FI/II'Iep6OJ'IbI paBeH 2/\/§ .

y 2 2 y
7. CoCTaBUTb ypaBHEHME OKPYXHOCTH, Npoxoasiueil yepes dokychl annunca X~ + 4y =4 n umeroweit

LIEHTP B €ro «BepxHein» BepLUnHe.
8. CocTaBuUTb YpaBHEHWE OKPYXHOCTW, AMaMETPOM KOTOPOM CIYXWT OTpe3oK, oTcekaeMblit Ha ocu Ox na-

pa6onoit Y =9 + 2X — X°.

9. lMocTponTb annunc X2 + 4y2 =4 y napabony X2 = 6y W HaWTK Nfowaab Tpaneyumn, OCHOBaHUSIMU

KoTopou cryxaT 6onbluas ocb annunca u obwas xopaa annunca n napabonsl.
10.Hanncatb ypaBHeHune napabornbl U ee ANPeKTpUCHI, ecnv napabona NpoxoauT Yepes TOUKM nepeceyeHmns

y 2 2
npamon Y = X un okpyxHoctn X~ + Y~ + 6X = 0 u cummeTpuuHa oTHoCHTENBHO OCK OX.

2 2 y
11.0an anmunc 9X° +8Y* =40 . Cocrasutb ypasHeHne rvnep6onbi, BepLIMHbI KOTOPO HAXOASTCs B
dokycax, a poKycChl - B BepLUMHAX AaHHOro annunca.
o 2 .
12.CocTaBuTb YpaBHEHWE OKPYXHOCTUW, MMetoLLEel LIeHTp B chokyce napabonbl Y™ = 8X u kacatoweiics ee

AMPEKTpUCHI. HanTu Toukn nepeceyeHns napabosbl U OKPYKHOCTM.
13.CocTaBuTb ypaBHeHWEe OKPYXHOCTM, OAMaMeTpOM KOTOPOW CRYXWUT OTPe30K, OoTcekaeMblii napaGonoit

x:9+2y—y2 Ha ocu Oy.
14.CocTaBuTb ypaBHEHME OKPYXHOCTW, AMameTpoM KOTOPOWN CRYXMUT OTpe3oK, oTcekaemblii Ha ocu Oy na-
pa6oroin X =3 — 2y — yz.

15.CocTaBuTb ypaBHEHUE rnNepborbl, uMetoLLen obLme OoKyCbl C SMUMCOM
2 2

16. —+=—= 1, npw yCroBUK, YTO IKCLIEHTPUCUTET €€ paBeH 5/4.
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2 2
17.®okyc napabonbl coBnagaeT ¢ LEHTPOM OKpyxHocTn X~ + Y™ — 6y +5=0, a BepLKnHa napabonbl
nexuT B Havane koopauHaTt. CocTaBUTb ypaBHeHMe napabornbl 1 ee ANPEKTPUCHI.

y 2 2 y
18.Hanncatb ypaBHEHWE OKPY>KHOCTU, NPOXOAsLUel Yepes dokychl annunca X~ + 16y =16 u umetoweit

LIeHTP B €ro «HWXHeh» BepLunHe.
2 2

y

19.0aH sannunc — + =— =1. CocraButb ypaBHeHue rnepGonbl, ecnn ee doKyChbl COBMAAaOT C BEpLLU-

25

Hamu 3nnunca, a ee BepLUMHbl — ¢ poKycamm annunca.
20.CocTaBuTb ypaBHeHWe Napaboribl C BEPLUMHON B Hayane KoopAvHaT, ecnv ee AMpeKTpuca napannensHa
2 2

x? |y

ocu OX 1 NPOXOANUT Yepes «BEPXHUI» KoHeL, Manol ocn annunca — + — =1

36

21.Ha napa6orne x? = 8y HalTK TOYKY, paccTosiHME KOTOPOM A0 hoKyca paBHO YETHIPEM.

2 . y
22.Ha napabone Y° =4X HailTu Touky, paccTosiHMe KOTOpOii A0 (hokyca PaBHO MATU.

23.BepwwmHa napabonbl nexuT B Havane koopavHaT, AMPEKTpUCa ee NPOXOAUT Yepes «npaBblny dOKyC -
2 2

Xy
nunca — + =— =1. Cocrasutb ypaBHeHue napabornbl.

36 11

24.Ha npamoit X =D HailTu TOuKy, OAMHAKOBO yAarneHHyl OT «N1eBOro» hoKyca W «BEPXHEii» BEepLUMHbI
2 2
annunca X + 5y =20.

25.[laHo ypasHeHye rmnepbonbl X — Y = 8. CoctasuTb ypaBHeHMe annunca, UMeloLLEro ¢ rmnep6omoi
o6Lme dokyckl u npoxoasiiero yepes Touky A (4, 6).

26.CoCTaBUTb ypaBHEHME OKPY)XHOCTM, ANaMEeTPOM KOTOpOii CryxuT oTpesok npsimoit 3X + 4y —12 =0,
3aKMIOYEHHbII MEXY OCSMU KOOPAMHAT.

27.Yepes BepwunHy napabonbl y2 =4\/§X nposefeHa npamMas rnop yrriom 45O kK ocn Ox. Belumncnutb
ONVHY XOpAbl, OTCeKaeMon napabornow Ha 3Tow NPSIMONA.

28.3nnunc, CVIMMGTpVI‘-IHbIVI OTHOCUTENbHO OCEW KoopAaunHaTt, npoxoguT 4Yepe3 TOYKY M(—4, Y, 21) n

umeer akcueHTpucuteT € =3/ 4. Hanucats npocTeiiume ypaBHEHUE SNAUNCA U HANTU PACCTOSIHUS OT TOY-
kn M fo dokycos.
29.[lanbl BeplwmHbl Tpeyronbhnka ACB: A (=3, —2), B(0, 10), C(6, 2). Cocrasuts ypasHenue ok-

PY>XHOCTU, A8 KOTOpon MeanaHa AE cnyXuT guameTpom.
30.Hantn akcueHTpUCUMTET U ypaBHeHMe acMMnToT rmnepbonbl, OKyCbl KOTOPON HaAXOOATCA B BepLUMHAX

2 2
X
annunca —— + E =1, ecnn nponsBeeHNEe IKCLIEHTPUCUTETOR MNEPBONbI 1 SMNNNCA PABHO eaANHULIE.
31.CocTaBuTb KaHOHWYeckoe ypaBHeHue annunca, npoxoasLlero yepes TOYKM

A(3, 2\/§) n B(B\/g, - 2) Hantn (*)OKbeI N TOYKM nepeceveHua annumnca U OKPYXHOCTU, LUEHTP

KOTOPOW HaxoAuTCst B Ha4yarne KoopAavHaT u paauyc paseH 26 .
3AOAHUE 14.

[aHo ypaBHeHVe nuHun F(X, y) =0. [MocTpouTb NUHUIO, 3anucas 3TO ypaBHEHWE B HOpMarnbHOW op-

me. 3anucaTtb KoopamHaTtbl chokycoB. Ecnu aTa nuHusa okaxeTcs napabonoi, To 3anvcaTb ypaBHEHUE Ou-
PEKTpUCHI.

1. X* -4y’ —8x+4y+4=0. 2. 8x* +48x +18y +63=0.
3. 3x® —y?+48x+144=0. 4. X* +4y® +4x-16y —-8=0.
5. X*+4y’ —6x+8y—-3=0. 6. 2y* +8x+12y —3=0.
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7.
9.
11.
13.
15.
17.
19.
21.
23.
25.

x? —2y* +4x -3y -3=0.

X* —4y® +8x —24y —24=0.
16y* —9x* +32y +54x —209=0.
Ox” + 25y° —36x —50y —164=0.
Oy® —4x* +18y +8x —31=0.
Ox* +4y® —18x +16y —11=0.
Ox? +16y° +36x — 64y —44=0.
Ox? +4y® +18x —8y —23=0.

X? —4y® +8x —24y +44=0.

4x* + 9y +8x + 36y —32=0.

X? —4y® +6x+5=0.

27.
29. X* —4y® +2x+16y—-7=0.
3ALAHME 15.

Hantn pacctosHue OT TOouKkM
M, u M,:

1. M (-3, 4, -7),

2. M, (-1, 2, -3),

3. M, (-3, -1 1),

4. M1 -1, 1),

5. M, (4, 2, 0),

6. M,(4, O, 2),

7. M@ 2, -3),

8. M, (3, 10, -1,

9 M, (-1, 2, 4),

10. M, (0, -3, 1),

11. M, (@, 3,0),

12. M, (-2, —-1,-1),

13. M, (-3, -5, 6),

14. M4, 5, -7),

15. M, (4, -1, 2),

16. M, (1, 3, 6),

17. M, (-4, 2, 6),

18. M, (7, 2, 4),

19. M, (2, 1, 4),

20. M, (-1, -5, 2),

21. M, (0, -1, -1),

22. M, (5, 2, 0),

M, 5 —4),
M, (4, -1, 0),
M, (-9, 1, —2),
M, (-2, 0, 3),
M,1 -1, 2),
M, 2, -1),
M, O, 1),
M, (-2, 3, -5),
M, (-1 -2, -4),
M, (-4, 1, 2),
M, (4, -1, 2),
M, (0, 3, 2),
M, (2, 1, —4),
M, (=3, 6, 3),
M, (2 1, 2),
M, (2. 2,3),

M, (2, -3, 0),
|\/|2(7, _1’ _2),
M2(3’ 5’ _2)1
|V|2(—6, 01_3),
M, (-2, 3,5),
M, (2, 5, 0),
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8. 5x* + 6y’ +10x —12y —31=0
9x2 —16y? — 54X — 64y —127 =0
Ox” +4y® —18x +8y —23=0.
Ox* —16y* —18x — 64y —199=0.
x? +2y* +4x -12y +18=0.

4x* —9y® —8x +36y+32=0.
4x* —9y® —16x +18y —29=0.
x? —4y? —20x +10y +90=0.
Ox? —4y* —18x —16y —11=0.
2x* +3y* +8x -6y +8=0.

3x? —3y* —2x -6y +4=0.

x? —4y® —4x +16y +8=0.

10.
12.
14.
16.
18.
20.
22.
24.
26.
28.
30.

|\/|O [0 NIIOCKOCTW, MpOXOoAsllet depes Tpu  TOYKU

M, (-5, -2, 0),
M.(2, 1, —2),
M,@3, -5, 4),
M,(2, 1, -1,
|\/|3(0, 1’ _1):
M,(2, -2, 1),
M,(-2, -1, 6),
M, (-6, 0, —3),
M3(3’ O’ _1)’
M3(2’ —1, 5),
M, (3, 0, 1),
M,@G, 1, —4),
M, (O, -3, -1),
M,(-2, 7, 3),
M, 1, 4),

M, (-1 0, 1),
M, (=10, 5, 8),
M, (-5, -2, -1),
M, (-7, -3, 2),
M, (3, 6,-3),
M, (L -5,-9),
M., 2, 4),

M.,

M, (-12, 7, —1).
M,(L —6, —5).
M, (-7, 0, —1).
M, (=2, 4, 2).
M,(2, -1 4).
M, (-5, -9, 1).
M,(3, —2, —9).
M, (-6, 7, —10).
M, (=2, 3, 5).
M, (-3, 4, —5).
M, (4, 3, 0).

M, (=21, 20, —16).
M, (3, 6, 68).
M, (L -1 2).
M, (=3, 2, 7).
M, (5, — 4, 5).
M,(-12, 1, 8).

M, (10, 1, 8).

M, (-3, 1 8).

M, (10, —8, 7).
M, (—4, —13, 6).
M, (-3, —6, —8).



1.

11.

13.

15.

17.

19.

21.

23.

25.

27.

M,(2, -1, -2), M, 21,
Ml(_Z! 01 _4)’ Mz(_ll 7’ 1)'
M, (14, 4, 5), M, (-5, -3, 2),
M, 2, 0), M, (3, 0, —3),
M,(2, -1, 2), M, 2, -1,
M, 1, 2), M, (-1, 1, 3),
M, (2,3, 1), M, (4, 1, —-2),
M, (@, 1, -1), M, (2,3, 1),
3AO0AHUE 16. BbinonHWTb yKasaHHble ENCTBUS:
(i)43+ 2 . 5
2+3i '
2 241
| _— 4,
(1) +37
2047 .7
1) ; 6.
2+i+()
7-51 . .
+1(1-1); 8.
1-2i ( )
5 .\18
+(1) ; 10.
1+2i ()
12 . 2
— —+1(2+1); 12.
s Ti(2+i)
4 '+‘/_§; 14.
1+x/§l I
(L+ 20 (i) + 2= 6
|
(3+\/§i)-(3—\/§i)+(i)33; 18,
37 [ +5i
| ; 20.
"+ %
32 _3\/7. 22.
1+3J3i  2i
(i)M—ﬁ; 24.
|
l+ﬁi 4. 26.
5 ;
17 21 28.
I ;
() +(3_|)

23.
24.
25.
26.
27.
28.
29.
30.
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M,(5, 0, —6),
M, (4, —8, —4),
M;(-2,—6,-3),
M, (5, 2, 6),
M,@3 2, 1),
M, (2, -2, 4),
M, (6, 3, 7),
M;@3, 2, 1),

4+ 2i

(2-4i) + =

3—4i
4+3i
7+51

i+ 2

+(i)11;

+3+(i)”;

(3i+2).(_i)9 +?+_i;

M,(14, -3, 7).
M, (-6, 5, 5).
M, (-1 -8, 7).
M, (-13, -8, 16).
M,(-5, 3, 7).
M, (2,3, 8).

M, (-5, -4, 8).
M,(-3,-7, 6).

(0,2-0,3i)-(0,5+0,6i)+(i)*;

1+i 1-i
—t—0
1+1

1-i
(25 3—4i
it

1—i?
1+')2

+3+1;

1+1

i ~N L~

2—\/§i)2+

3+1

-0,5-0,5\3 i)2 +0,5\/§(i)35;

. .(1+i6)+(\/§_\/§i)2;



29. (|)13(|_l)+1' 30. (I)15+6(|+1)2 |
2+1 2—1
3AOAHUE 17. MNpeactaBuTb KOMMMEKCHOE YNCINO B TPUrOHOMETPUYECKon hopme:
1. 1+1; 2. 1-1i; 3. —1+1i;
4 =1, 5  =2i; 6. 3-3i;
7. —\/§+i; 8. —\/E—\/Ei; 9. \/§+i;
10-0,5+0,543i: o _3+Bi; 12 3/3-3i:
3. 0,5-0,51; 4. 4i; 5. -0,7+0,71;
16. 1—\/§i; 17, 2421 8. 3j:
19. -12: 20. \/§_1 21. 2—\/€i;
2 2
22. Iy 23. 24.  _5j.
\/5 g ——2\/§+2 i;
3
25. 3—3\/§i; 26. 1+\/§i; 27. —Zﬁ—Zﬁi;
28. 1 | 29.  -8i; 0. _2442i.
2
3AOAHUE 18. BblumMcnntb KOPEHb UNU peLLnUTb YpaBHEHME:!
4 BT S 2_J6i o JT+Ti
1. _
10. 4’1+J§|’ 11. 41_| 12. 22+2_2i :O;
13 24 _1+3i=0: 14 2°41+i=0 1B 28 L2+6i=0;



16.

19.

22.

25.

28.

24—\/§+\/§i=0;

72 -7+7i=0;

22 —J2-6i=0;

23—\/6+\/§i:0;

nnn HepaBeHCTBaM:

1.

10.

13.

16.

19.

22.

25.

28.

Rez>-2;

1
Imz>—;
1<|z-i|<2;

lz+2+i]22;

argz=——,
2

z+2+i|=4;

Rez=2;

argz="_,
g

‘2‘24;

Re z<5;

17.

20.

23.

26.

29.

14.

20.

23.

29.

z* +1+/3i=0;
1.

724 1-—i=0;
J3

24—\/§i+1:O;

23—\/§i—3:0;

73 -8i=0;

Tcargz< X,
4 4

1<|z-2|<3;

-1<Rez<2;

0<Imz<3;
lz+2-i|=4;
Imz=-4;

lz-2+i|=4;

‘Z—l+ 2i‘=4;

argz—3—n-
7

‘Z+i‘=2;

21.

24.

27.

30.

12.

15.

18.

21.

27.

30.

26 —3-i=0;

2% +3i-/3=0;
28 +1+/3i=0;
24—\/§+i=0;

2-1_o
8

3AOAHUE 19. OnpegenunTb M NOCTPOUTb MHOXECTBO TOYEK, YAOBNETBOPSOLINX OAHHBIM YPaBHEHNAM

|z-i|<2;
Tcargz<Z,
4 3
Rez>Imz;
Imz=2:
Rez=-2:
‘Z+2—”=1&
P—Z—”=4;
arg z-—-gfz-
3
Rez=Imz;
Imz>3.

Mpouenypa BbIGOpa BapuMaHTa pacy4eTHO - aHaNnMTU4YecKon paboTkl obyyaroLWmmces
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BapuaHT pacyeTHO - aHanuMTM4ecKon paboTbl onpenensieTcss COOTBETCTBEHHO MOPSAKOBOMY HOMEpPY B CMnu-
cke oby4datoLLMXCsa N No NOCNeaHNM ABYM Lidopam 3a4ETHON KHIDKKU,

Tpeb6oBaHUs K BbINONMHEHUIO PACYETHO - aHaNUTUYeCKON paboTbl

1. PaboTa BbINONHAETCA KaXKAbIM 00y4aloLWMMCcs eOUHOSNNYHO.
2. Pabota BbinonHaeTcsa B TeTpagu B pyKONUCHOM BapuaHTe.
3. Paborta coaétcs Ha kadbeapy 3a 2 Hefenu Ao Havana ceccum.
LWLkana n KpuTepum oueHKU BbINOSTHEHNUA PAaCYeTHO - aHaNMTU4YeCcKon paboTbl

3apaHve cuntaeTcs BEPHO PEeLUEHHbIM, €Cnv NPUBEOEHO MOMHOE peLleHne C NOSICHEHWSIMU M 3anucaH oT-
BeT. Ecnun pelueHve npuBegeHo He B NONHOM O0bEME 1N OTCYTCTBYET, TO 3a4aHne CYMTaAEeTCsl HenpaBuib-
HO PEeLUEHHbIM.
- 81— 100 % - «OTAUYHO»
- 71 -80 % - «xopoLuo»
- 61— 70 % - «yooBNEeTBOPUTENBHO»
- <60% - «HeyOoBMNeTBOPUTENBHO»
MNepeyeHb TeM AN KOHTPOJbHbLIX paboT 06y4aroWwmxcsa 3ao4Hon (popMbl 06yUHeHHNsA

3AOAHUE 1. Bblumcnntb onpeaennutenu:

2 -1 7 2 1 3 6 -1 1 23 =3 4
L a4 3 -5 6)|4 5 B)[2 6 -2, 21 -1 2 ,
-6 -4 3 0 -1 7 -3 3 6 63 10
2 3 0 -5
1 -2 3 2 0 -1 2 3 1234
2 a4 5 8|, o4 3 2|, gl -2 N
2 1 -3 5 6 7 1 2 3412
4 1 2 3
1 2 5 12 6 -4 2 -3 1 11
3 a3 -4 7 6)|6 4 4]|; B) 6 -6 2| r)l 2 3 4.
-3 12 -15 3 2 8 2 -1 2 13 6 10
1 4 10 20
4 -2 4 2 3 -5 1 -3 1 1!
4 a) 10 2 12]; 6)|—-1 4 1]; ) 0 1 3; r) 123 4 :
1 2 6 -2 -7 0 -1 3 14 9 16
1 8 27 64
-2 0 2 6 4 2 2 1 1 1002
> a) 2 -1 —2; 0) 7 5 1 B) 1 -4 —l; r) 300 4_
1 -2 1 3 2 4 -1 8 3 0560
0 7 80

50




2

6.

7.

< o ~ 4 o <
T I I o
®w m 9 Y
M ™M ~ D
~ o~ o Y - L
~ e g
o~
oo 9 |, 444 |N®™m™w©w
- = =
L 0O ™M N e e — AN M
— —
| © W« — N ™ <N 0
o o o
o T g - T o~
~ O ™
— - N ™
S ) w O o M~
—
- N ™M N N o N
© © ©
.. .. o T «
— o P o m 7
31_4v
< < - — O W
o~
N < N O © &
© © ©

1 .
| N N N
~ N 10 ™ | 0 N W0 O4103A__.?__ N N oo O
N O O Mmoo~ [N W <
n4_31_ VISV
o O M O |d o o < |[Ibm N <
O M AN [dN MY 0o ~o [T ® - 999
= = = = =
- <t AN .- - N H O
M N ™M [ — ™M O o O
O dH
— M <t AN 1 « A N O O +dH O
—
N O ™M < O — - N~ © I ™
o o o o o
— ..
— - Ty) -
_ 58_ 121 .- .-
[ M O N O© o
N 9~ ™ N~
[ N M N O d < N O ©
—

— o <t ™ <t 1O ™M 0N O I~ — < I~
© © © © ©
™ N — = ™ — 4 O 223

—
N A ™ N < N o~ — o - O I~ 00
- ™M M N ™M ™M oo O A — -
© © © © ©

9.

10.

11.

12.

13.

51



-1

4
2

6

2
ol

1 2 3 4
2 3 41

3 41 2/

4 1 2 3

: = ™ O o < Tg)
N © ™ ™ |
o~ N~ ~
01111_086_9_41__10
" N O N |H N N S |« ™
F O < 7 |l 4 m m
— - ™
N ™ O Y N mHd NN O
- - - -
. . .- — 9 o
m I O = 0 o = O <
—

N N — N - - O ™m | © ™

- ~ 7 — o —« o ¢ © o P
o o o o

S 1 N ™M O < S = M © I~

1A__.1_ N ™M™ ~N N 151__

o~ —

N M O — ] W0 0 ™ N O
© © © ©
i P ISY Te)

— .

— o 3 w "7 I

~ Y o«
o — i <

— 1 9 FooN IR

o «

—« < 9 Y = ™ — ™ ~ % 9

© © © ©

14.

16.

4

-1

2 0

3

18.

1 4 10 20

1 8 27 64

—6 2

6

" 3 6 10/

3
)14 9 16|

0O 1 3

-4

12 6
6)|6 4 4|;

3)
7
-15

B)

4

a)3

19.

2

-3 12

B)

1
-7

6) |—1
6

ay 10 2 12
2

20.

52



2

< o ~ 4 o <
N < © o 353n_u4449423
o o © o 43375 5
N N o Y - P
O O 1 I~ N™
N
A Mmoo |99 9 N 49 a9 |[YY®Ww
- = = =
- 7 ™ . .. .
4
— ] ® D o ™ — N ™
AN A
— — — o
N = | © W« — N ™ D
o o o o
: o : T
AN <t ~ LD O™
< 1O < 7' o O 0 I~ — N ™
N - T
© ~ ™ — N ™M N N o _
© © © ©
o G . . o T «
4 -~ P o m 7
N ™
o ™
< < — O W
o~ o~
| N N M < N+ O © &
© © © ©

21.

22.

23.

T o<
~ N D M | 0 N Ih |[© S 4 o 3A__.?__
N O O Mmoo~ N O < -
n4_31_
- O M O |d OO < |[ILbMm N <
O M A N |dN O < |0~ o |7 m
- - - -
- < N ™M .- -
M N ™M [ | _ — ™M O o O
— O <t AN —+d «N — N O O +dH O
AN O o < O — 1 AN I~ O
o o o o
— ..
N T — Te) -
_ 58 _ 121 .-
o [ | | M O
™~ ~
— ™M N~
— R N M N © -« <
- 7 -
| <t N <t IO M 0 O I~
(5 © © ©
0
- - - - _ _8 .
™M N — M — 4 O
—
N - ™ N O < D — O -
— M M N ™M ™M oo N O i i
© © © ©

25,

26.

27.

28.

53



)—2 -2 3 2/

—2

2 4

—2

2 1 0 2

3 210

-1 2 1 3

-1 0 2

4 1 1;

-1 2 5

3

2

1

B)

8

7

15 25

6)|4 5 6|

1 8 64

16 25 8

a)l 7 49|,

29.

SAOAHUE 2. YMHOXUTb MaTpuubl:

- < o
oY om
— N ™
— 1 <«
— A A
~——————— | Y
N\ i
™ © | 0
N0 — ™
— < N o
N—— N——
) )
7\
© 1 ~ | ™
L N m (T oo
N = 4 o o
N—
7~ \
N = ® ' 0 ™
[
™ < W0
o o ~
= M N o o <
N——
N—
© ©
o \||y)
TN O <
< W [
™ N o ©
N SO
TY |
™ 0 N
N—— N——
© ©
i [\

T o™ . .
— © < | — — — I o
_5 131 — o
152_ — AN ™M
— ™M P — N
M/~ |NN 4 O — o
1_1__1_/||\ - ™ —
N O TN TN
~— — ~ ™M O
RN TN
N AN —
S I R N A O N0
— — ™M 1 «N - M AN 1 O — <t
.
© o o o ™
: . - ™M L —
N
— - ~ [ I I N N
0 7 N N+ o -
N
— — < |
— 4 W | N® < N I
[ |
— AN «
<t M - NS oy | ™
N A M == [ N~— 7
Y Nl T 4 |~ o~
— | — _ S |™m
P T N R D NG [
o 7~ |7 N «
12223 <
4_6 212_12
N AN <
A wm |© 0 9 I adaN A |dA®m - | ] w
o © © © ©
B - — 0;1
LO . TN 7 N\
3_ I N O — O«
O o0 Q_u4
(9N} <t < -
_3 O I~ _5 ~ N
~_ N ~_ N A
TN TN TN N |
n o™ AN < N M
4
— —
AN — M — OO [
~_ ~ ~ ~_ ~—
© © © © ©
%) < ) © N~

54



J.

~ - N o« ™ . —
™ N | — I o . - - - |1 o
AT N | NN — S ) M - 1 o +H N
— N O — N ™M <t O © | e - NN ™M
0_1 — —H NN >~ g N —
~ —A A A a4 N O [~ N ™M N7 e B T N P
— — M N 2N , — S — —
- ~ ~ I I < — - o~ - TN TN
7\
_ - N N ™M™ © - ™M O _ T w _ 1 ™M ©
| e ~
N o N W — o < N ™M N < o o — O - O N
o T 9«
- ™M | - < — A — O - O « — — N - ™M — <
N— N S N N N N— N— N—
o o o o o o o o ) )
1_?__11_31 - Y~ —— B ‘-
- N o N - 0 .. R — .-
| o 5 011223_ m N m [T e »
Te} ~ N < <t o
R e N R P R __5(|\20121__3202211
7~ N\
| — — — I
— | ———< — | PN < =
O H H ™A g o [P A o v 4o w | mod [N AHm
— N B 21__?__ oo D — M < W
< Oln_k/u__ku — o\ N —
S 7] A 1o g | A MmO = Y dNm |© ) Y 4o,
o) © © © © © © (5 © ©
— ™M N~ o <t ©© o o N O 0 n I/ o < W
_ — <
o ™ n <+ o 1__3 N~ N ™ N ™ ™M N
~— ™M | N — — ™M N~ N
7\ N — N — — 7\ 7~ N\ N————— 7 N\ 7~ N\
n 7 ~— R N o ~ N o ™ o - YR ™ 1n NS
_ n o N~ — ™ ~ ™ _ I
~ o~ —a O N O 1__4 ?__4 N O N <
oo} — - O ™M
~_ ~_ ~_ ~— ~— ~_ ~_ ~_ ~_ N
) © © © © © ) © © ©
. . o — IS ™ < To) © N~
o0] (o)) — — — — — — — —

55



- T - (qp] . . N\ o~ — 7\
7~ N\
~ T e N e S A S ARG R A .
NG m | A — —
— o o~ | — N ™ _ ~N o — N ™m0 o
— - — ™ ~— N o
N — 9 Y|+ o — A o N o o A A |4 N ™
N ~— | e ———— R
— AN O — M/ — ™ R — ~ |
| © ~ — ~ ™ © | T Q| ™o o ™ o
Ve ~ 7\
N o Y o T o — @ AN
— ™ N ™ _ N _ N N O N 0 - N <
o 7 4«

N O A A — | <« N — ™M AN +dH O — <t —A ™M | — < — —
N— N— N N N—— 7 N N N~
o © o o o o o o o o

: - (<o o) — (9] — M ‘-
7~ .\
\|/5_2215 .- .- N+
b6 o o N o~ — — < W
323101234_12223495
— o _ _ _ - 7
~« 7 o | T - N N N O — g !
! < 0 o N e W ==
N o M [ — [ NY— 7 N e N O A
Y <t N S/~ | N = | — o N ,
M T O e |4 — ¥ 7] 9 == |m NI ! = A
P e = T R S R (NS TR A — - o
< o o (O™~ ~ ~ | O H 4 ™M A g 0 _
— _ o Il |4 N N | < 10 N+
o o~ |[¥ I © N oA o — 90
(V) AN <t < o AN —
b o<t |Hwom @0 P AN A Ao [T T ] A AL g A A ™
N—
© = © © © © ) ) © ©
6\||). 14 \||). 15 . .- \0 1/ .- .- .-
e PN / N TN TN TN -
T ™5 A~ N O — — ™ N~ o < o o
© o ™ < _
o © qV < < - [ o ™
N—— r ™ o N~ | W N—— ~— ~— ™M o N N
N— N— N 7 N \1/ .\ N— N—
™ o — — — N [ 0 o 7 “ N . \ N ™
[ o m N < N ™M | n o N~
4
— — -t O
AN < AN — M — 00 | AN 0 N A — O
. ~_ N N U h— ~_ N ~ ~—
© © © © © © © © © ©
0 o o — N ) < To) © N~
— — N N N N N (qV] (qV] (qV]

56



O 1 M )
—
NN N ! o :
7~ N\
— A - N o o~
/[\23
e — p— p—
— N—
| — —
N— _5
7~ N\
N ™M N < - o
N—— 7 N N
o o o
.
35 .
[ I P
N« N
<t 7\
23_323340
N N N
AN <t
I I LA —_
N d 1_20_
7\ N——
— PN <
_22 AN O n
—
(9\} o
?__1_2 __32_
(9\} on
A m 4 |© 7™M |—= <
© © ©
N 0 0o - 0o -
1__3 N~ N ™M
N— N——
~— 7\ Y
\13, o m O
N O T o< N <«
~ ~_ ~
© © ©
foe) o o
(qV] N (9p]

SAOAHUE 3. Hantu obBpaTHble MaTpuLbl Ans MaTpuu;

% — — - — - : . — : SRS
7\ 7\
O A = A Mmoo [T T A A
o~
=T I d®m | NA®m (o oo 7T g [N
15m_ —A N HA |Hd N A 14215,.n|_U N O ™M |H NN
© © © © © © ©
N <t AN O 7~ ~ VO 7~ R N — O
Fo N o 0 « < 0 — oo
— ™
™ O © ~ ™M N ™M N ™M N N
N N N N N— N— N—
© © © © © © ©
; . . . o I3 <
N < [(e] o] — — —
- . \|I-
A N B R ,3111220_3\5 ~
e 7o | | > S
— N
— T 7T N =« NN O (N [
- O | 0 N~
— — —
"N A O o N [T | dma (NP I 4o
© © © © © © ©
- - - - - - - - - - \L/ \L/
™M N QY| QY| 0 AN [
21
— O ~ ™ ~ ™ N ™ M N <t |
N N N N N— N N—
© © © © © © ©
— (92) Lo N~ [e)] — —

57



J.

5 . : : ) o\
w - T N — — v P U L R
O A = A mo oo TP T A A
< ™ W N
L T Y0 I dAdm N dAdm oo [T N e (N
M N ™M 15m_ —A N HA |d N A |+ < 15m_ N O ™M |H NN
© © © © © © © ©
- — T o - - o —
— NS N o N N - N e — ©

< I~ . N 0 — < 0 — o0
— ™
™M o ™ O © ~ ™M N ™M N ™M N N
N— N N N N N N— N—
© © © © © © © ©
© (e} o N < © foe) o
— — N N N N N ™
- . . -
o |7 N — |/ — — 0_3]
~ < — d N ™M o™ — N N
| e T o | | R o~
— IV
— ™
AN | AN 4 N N N O |\ | [
o ™ 5 o -t O « | 1 N 0 N~
— — —
N O |0 N A A M N [T M (N g 4w
N~
© © © © © © © ©
.- . . . . ‘- \|a/ \|y/
7\ 7\ 7~ N\ 7~ N\ 7\ 7\ 37 o <t
N <t oM N QY| QIR | 0 QY| [
21
— ™ — O ~ o™ ~ o™ N ™ ™M N < _
N— N N N N— N— N— N—
© © © © © © © ©
Ln — (o)) — (92) Ln N~ (@]
— — N N N N (qV]

3AOAHME 4. Hantu paHr matpuubl oByMS cnocobamu:

o O O
o < ©
- O O

o T

||

-2 3 2
-4 5 1
-2 1 8

1
2
1

||

-1 3 2
-2 5 1
-1 1 8

2
4
2

=

58



}.

.

10.

13.

16.

19.

— (qp] . .
AN R
™M I~ [N
© : puumm———— I R L e I R °a®
™ 7 o / o |4 L o Lo
T}
— M A — m o A |[TO — — | ™
_1_ 1_11_1
< © R | —
N < 0w g NS NS WA m A o™
[ N D o | o o | T [ N O N AW [
- N m
_ N A A M AN M N F O | ddN A [N A A ™M |doOo N |+ O - ™M O
N——o N—
. . I3 o) e} - < ~ o
[{e] ()] — — — N N N (4p]
\|.J
— N <
7~ N\ 7~ N\ 7~ N\ .
(N : N o
- < o g 43“..023 | 1 © | o I~ | O A N ) N
7\
o o o <t ~ O
— — — — T M N |y oo o — o) —
451_5 N 4 ™M — N
I N N A wow | 1 | N H O N 1D O [0 < 1~ <t 4 o
N o = ™M |4 O A O N |[dMmMw N < N |[do - O O |4 N ™m — O O
N—
. . - < N~ o ™ © o
Y9} 0] — — — N N [qV] N
\|J. -
— AN < — ™
. . — . N
7~ N\
. R o\ {3\ —
< o 4 —~ O dA - [N N N®M S o 0o © : :
Ve ~ |7~
< ~ O 3_9 — LD O
— o) — - +d N |O < © — ™ P
AL ™ © o I A I A D A < S —
— o o N T ©C I w o,
N N 0 O N I~ |SS Ao | dA < I N O
o T T - N m
— O « — O O - N M [ O O |1 Mm < [ | N 4 d ™M |d N ™M
N——

22.

25.

28.

59



3AOAHUE 5. Pewntb cucteMbl MaTpuyHbiM cnocobom u no oopmynam Kpamepa:

X—-2y—2=-5 X—-2y+z2=-2
a)sX+2y—-2z2=2 ; 6) \X+2y+2z2=1
X+y—-4z=-2 3X+y+4z=0
2X+Yy—2=17 2X—2y+32=6
2X —2y+32=3; 6) 13X —2y+4z=7
X-y-z=4 13X +2y-3z=4
2X+2y—3z=—-4 X+3y—-z=-2
x+2y+z 5 6) 12X+2y—-z=1 .
X+2Z=- 2X+3y+3z=4
2X—-y+z=4 3x+4y =5
X+3y—-z=7 6) I X—y—z=-1.
X-y—-4z=12 X+3y—z=3
(x+3y+3z=11 3x-2z=11
a){X—2y+3z=1; 6) 12X —2y +3z2=3.
X+3y—-z=1 X-y+4z=-1
(2x+y+3z=3 (X +3y+2z=4
a) < 4X+2y+52=5; 6) {2X+06y+z=2.
X+4y+72=2 4X+8y—-2=2
(2x+4y+z2=4 (X +2y+32=6
a) {3X+ 0y +2z=4; 6) 14X +y+4z=9
4x —y—-3z=1 3X+5y+2z=10
3Xx -3y +2z=2 (3x +2y—4z=8
a) {4Xx -5y +2z=1; 6) 12X +4y -5z =11.
5x -6y +4z=3 4x -3y+2z=1
2X—-Yy+2=2 X+2y+3z2=5
a) {3X+ 2y +2Z2=-2; 6) 2X—-y—2z=1 .
X—-2y+z=1 X+3y+4z=06




(2x -3y +z=2 (2x —4y +3z =1
10 a){X+5y—-4z=-5; 6) {X—2y+4z=3 .
4X+y-32=-4 3X—-y+52=2
X+2y+3z=7 X+y—-22=-3
11 a){X—3y+2z=5; 6) 19X —2y+72=22.
X+y+z=3 2X -5y +4z=4
X+2y—-32=0 X+2y+32=2
12 a) 12X —-y+4z=5; 6) {X—-Yy+2=0
X+y—-z2=2 X+3y—z=-2
X+2y+z=4 2X+Yy+22=6
13. a) {3X -5y +3z=1; 6) s3X—2=0
2X+7y—-2=8 X+y+z2=2
X+y+2=06 2X+3y—-z=-3
1 a)s2X—-Yy+2=3; 6) 4X+y+32=9 .
X—y+22=5 X+y+z=2
X+2y—2=2 2X—4y+2=3
1 a){2X—-3y+2z=2; 6) {X—5y+3z=-1.
3X+y+z=8 X-y+z=1
X+y—-z=0 2X+y+2=2
16 a) {2X—-Yy+2=3; 6) 19X +Yy+3z=14.
X—-Yy+22=5 2X+Yy+2z2=5
X—2y—-z=-5 (X —2y+z2=-2
1 a) {X+2y—-2z=2 ; 6) < X+2y+2z=1.
X+y—-4z=-2 3X+y+4z=0
2X+y—-z=T7 (2x -2y +32=6
18 a) 12X —-2y+32=3; 6) «3X—2y+4z=7
X-y—-z=4 3X+2y—-3z=4
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2X+2y—-3z=-4 X+3y—-z=-2
19 a)sX+2y+z2=5 6) 12X+2y—-z=1 .
X+z=-1 2X+3y+3z2=4
2X—y+2=4 3X+4y=5
20 a) \X+3y—-z=7 6) I X—y—z=-1.
X-y—-4z=12 X+3y—z=3
X+3y+3z=11 3x—-2z=11
2L a){X—2y+3z=1; 6) 12X —2y +3z2 =3.
X+3y-z=1 X-y+4z=-1
2X+y+32=3 X+3y+2z=4
22 a) < 4X+2y+52=5; 6) 12X +0y+z2=2.
X+4y+72=2 A4X +8y—-z2=2
2X+4y+z=4 X+2y+32=56
23. a) {3X+6y+2z=4; 6) 4X+y+4z=9 .
4x —y—-3z=1 3X+5y+2z=10
3X—-3y+22=2 3X+2y—-4z=8
24y dax—5y+27=1. 6) 42X + 4y —5z =11
5X—-6y+4z=3 4x -3y +2z=1
2X—-Yy+2=2 X+2y+32=5
2> a) {3IX + 2y +22=-2; 6) 2X—-y—z=1 .
X-2y+z=1 X+3y+4z=6
2X—-3y+2=2 2X -4y +3z=1
26. a) {X+9oy—4z=-5; 6) IX—2y+4z=3 .
4Xx+y-32=-4 3X—-y+52=2
X+2y+3z2=7 X+y—-2z=-3
o a) {X—3y+2z=5; 6) 19X —2y+72=22.
X+y+z=3 2x -5y +4z=4
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(x+2y-32=0 (X +2y+3z=2
28 a) ¢ 2X—-Yy+4z=5; 6)sX—Yy+2=0
X+y—-z=2 X+3y—z=-2
X+2y+z=4 2X+Yy+22=6
29 a) {3X -5y +3z=1; 6) 3X—2=0
2X+7y—-2=8 X+y+z2=2
X+y+2=06 2X+3y—-z=-3
%0 a)s2X—-Yy+2=3; 6) 4X+y+32=9 .
X—y+22=5 X+y+z=2
SAOAHUE 6. Pewntb cuctemsl MeTogoMm Maycca:
X+y—z=3 X—2y—-3z=-3
1 X+3y—-5z=0
a)  X+y+z=1; 6) <
—X+4y+z=3
X+y=2
3X+y-13z=-6
X+y-2=3 2X+T7y+32+1=6

B)sX+Y+z=1;
X+y=1

n{3X+5y+2z+2t=4.
OX+4y+z+7t=2

X+y+z=2
a) {2X—-3y+4z=3
4x -11y +10z =5

2X—-3y+52+7t=1

6) 14X -6y +22+3t=2 ;

2X -3y —-11z-15t =1

X+2y+3z=1 2X+5y-82=8
B) < 2X+4y+62=3; r) 4X+3y_92:9;
3x + 6y +92 =2 X +3y—52=T
X+8y—-7z2=12
X+2y+3z=1 X+y+2=6
3. a)<2X+4y+GZ=2; 6) 2X_y+2:3
3x + 6y +9z =3 X=y+2z=5
3X—6y+52=6
X+2y+3z2=4 X+2y+3z-t=1
B) < 2X+ 4y +62 =3; Nq{3X+2y+z—-t=1.
X+y—-z=1 5X+5y+22=2
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(x+2y+3z=4 3X+4y+z+2t=3
a){2X+y—-z2=3 6) 16X +8y+2z+5t=7
X+3y+2z=7 O9x +12y +3z+10t =13
X—y+z=1 2X+y+2=2
X+3y+z=5
B)IX+Y—2=2 ; r)
X+y+5z=-7
X+y-z=7
2X+3y—-3z=14
X—2y+z=4 X+2y+32=2
a)s2X+3y—2=3; 6) X-y+z=0 ;
Ax-y+z=11 X+3y-z=-2
3X+4y+3z=0
2 =4
X+2y+32 {x+2y+32+4t:5
B) 32X+Yy—-2=3 r) :
X-y+z-t=1
3X+3y+2z2=10
X—-2y—-3z2=-3 3X—-2y+5z+4t=2
a){X+3y—-52=0 6) 16X -4y +4z+3t=3;
3X+y-13z=-6 OX-6y+3z+2t=4
2X+y—z=1 2X +5y -8z =38
B) s X—3y+4z=2 ; r x+3y-9z2=9
11X~ 12y +172 =3 X +3y—52=T
X+8y—-7z2=12
X+2y—-62=5 X+y+z=6
a) 12X -y +3z2=-7; 6) 2X-y+z=3
5x + 5y —1567 =8 X=y+2z=5
3X—6y+52=6
2X — =
X—y+3z=9 X+2y+3z+4t=5
B) 33X —0yY +Z=—4; r) _
X-y+z-t=1
4X-1y+2=5
X+y+z2=2 11X +17y +6z2—-39u =1
a) 12X—-3y+4z=3 6) 12X —3y—-52—-u=0
4x -11y +10z =5 X+32y+31z-34u =1
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3X -5y +2z+4t=2 2x+y-2=0
B) 7X—4y+3t=5 r) X_y_32213 .
5X + 7y — 47 — 6t =3 X2y +4z=-15
X—-2y+z=-1
X—-2y+2=3 X=-2y+z+t=1
% a)yXx+3y-z=1; 6) {X —2y+z—t=-1,
3X+4y—-z2=5 X—2y+z+5t=5

3X—5y + 27 + 4t = 2 X-y-3z=13
B) 7X—4y+Z+3t=5; r)<2X+y_Z:O _
5X +7y—4z—-6t=3 X-2y+4z=-15
X-2y+z=-1
2X -y +3z=-T7 2Xty+z=2
10. o Ix+2y—6z=-1 . . X+3y+z2=5
~X+5y-152=8 X+y+oz=—1
2X+3y—-3z=14
X—-3y+2z=5 2X—-y+3z—-7t=5
B) \3X—Yy+4z=7; 46X —-3y+z-4t=7
S5x-7y+8z=1 4x -2y +14z7 - 31t =18
X —2y+3z=1 2X +5y -8z =8
5X — 2y + 27 = 4 2X+3y—-5z=7
X+8y—-7z2=12
X+y+z=1 9x -3y +5z+6t=4
B) « X—11y +4z =13; N16X—-2y+3z+t=5
2x-10y+5z=1 3X—-y+3z+14t=-8
X+2y+3z=7 X—Ty+6z=4
120 a){x-3y+2z=5 ; 6) X+12y-11z=-7
2x —y+52=12 3x-2y+z=1
8Xx+y—-3z=-1
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Xx—3y+4z=1 X+3y+2z=4
2X+6y+z2=2
B)12X—-Y—-2=-6 ; r) :
3x—4y+32=0 x+8y-z=2
) 3X+9y+32=6
X+2y+3z=4 3X—-2y+5z+4t=2
13 @) {2x+y-z=3 6) 16X —4y + 4z +3t=3;
3X+3y+2z=7 OX—-6y+3z+2t=4
(X+2y—27=5 X+2y+3z2=2
B) 42X -y —32=4; r Xx-y+z=0 :
3Xx+y-5z=1 X+3y-2=-2
3X+4y+3z=0
X+2y+z=-1 2X -3y +52+7t=1
4. ) {7x+6y+52=5; 6) {4X -6y +22+3t=2 ;
SX+4y+32=2 2X -3y —-11z -15t =1
X—y+3z2=0 X+2y+32+4t=5
B) < 2X—T7y+52=1; r) :
X—-y+z—-t=1
3X—-8y+8z=5
X+2y+32=7 X+2y+3z-t=1
5 a)ix-3y+2z=5 ; 6) {3X+2y+z—-t=1;
2X—-y+52=12 5X+5y+22=2
X+2y+2z=1 X+y+2=6
B) 12X -y +22=—1; ) 2x-y+z=3
3X+y+4z=1 X-y+22=5
3X—6y+52=6
X—2y+7=3 2X+y+2=2
16 o ix+3y-z=1 6 X+3y+z2=5
3x+dy—7=5 X+y+9z2=—7
) 2Xx+3y—-3z=14
X+2y—-2z2=2 Ox-3y+5z+6t=4
B) $2X — Y —2Z =—4; n{6X—-2y+3z+t=5
3X+y-4z=1 3X—-y+3z+14t=-8
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17.

a){X+y+z=1;
X+y =2

X+y=1

X—2y—-3z=-3
X+3y—-5z=0
—X+4y+z=3
3X+y-13z=-6

2X+T7y+32+1=6
n<{3X+5y+2z+2t=4.
OX+4y+z+7t=2

18.

a) 12X —-3y+4z=3
4x —11y +10z =5

2X -3y +5bz+7t=1
6) 14X -6y +2z+3t =2
2x -3y -11z-15t =1

X+2y+3z=1 2X +5y—-8z=8
B) 3 2X + 4y + 62 = 3; r)<4X+3y—92:9;
3X+6y+9z=2 2X+3y—-5z=7
X+8y—-7z2=12
X+2y+3z=1 X+y+z2=6
19 ) d2x+4y+62=2; . 2X—y+2=3
3X+6y+9z=3 X-y+2z=5
3X—-6y+52=06
X+2y+3z2=4 X+2y+3z-t=1
B) 4 2X +4y + 62 =3; nyi3X+2y+z—-t=1.
X+y-z=1 5X+5y+2z=2
X+2y+3z=4 3X+4y+z+2t=3
20 ) 92x+y-z=3 6) 16X +8y +2z+5t=7
3X+3y+2z=7 9x +12y + 3z +10t =13
X-y+z=1 2X+y+z=2
B)<X+Yy—-2=2 ; . X+3y+z=5
5X+y—-z=7 X+y+52=-7

2X +3y—-3z=14




X—2y+7=4 X+2y+3z=2
a) 1 2X+3y—-z2=3; 6) X=y+z=0 ;
4x —y+z=11 X+3y-2=-2
) 3X+4y+3z2=0
X+2y+3z=4 X+2y+32+4t=5
B) 42X+Yy—-2=3 r){x—y+z—t:1 :

3X+3y+2z2=10

X—-2y—-3z2=-3 3X—-2y+5z+4t=2
a){X+3y—-52=0 6) 16X -4y +4z+3t=3;
3X+y-13z=-6 OX -6y +3z+2t=4
oX+y—7=1 2X +5y—8z=8
B) <« X—3y+4z=2 ; r)<4x+3y_9229.
11X —12y +172 =3 2X+3y—52=T
X+8y—-7z2=12
X+2y—6z=5 X+y+2=6
a) 12X -y +3z2=-T7; 6) 2X-y+z=3
5X +5y —15z2 =8 X=y+22=5
3X—6y+52=6
2X — =
X-y+3z=9 X+2y+3z+4t=5
B) 33X —0Y +Z=—4; r) _
X-y+z-t=1
AX -Ty+2=5
X+y+z2=2 11X +17y +6z2—-39u =1
a) 12X—-3y+4z=3 ; 6) 12X —3y—-52—-u=0
4x -11y +10z =5 X+32y+31z-34u =1

25.

3X -5y +2z+4t=2 2x+y-2=0
B) {7TX—4y+3t=5 ) x-y-3=13 ,
5X + 7y — 47 — 6t = 3 X—-2y+4z=-15
X—-2y+z=-1
X—2y+2=3 X—-2y+z+t=1
a) 1 X+3y-z=1 ; 6) {X—2y+zZ—t=-1;
3X+4y—-z=5 X—2y+Z+5t=5




3X—-5y+2z+4t=2

X—-y—-3z=13

B) < IX—4y+2z2+3t=5 ; r) 2x+y-2=0 :
5X + 7y — 47 — 6t =3 3X—-2y+4z=-15
X—-2y+z=-1
2X -y +3z=-T7 2Xty+z=2
26. 2 Ix+2y—6z=-1 . . X+3y+z2=5
—X +5y—15z =8 X+y+52=—1
2X+3y—-3z=14
X—-3y+2z=5 2X—-y+3z—-7t=5
B) 43X —y+4z=7; N{6X—-3y+z-4t=7
5x-7y+8z=1 4x -2y +14z7 -31t =18
X—2y+3z=1 2X+5y—-8z=38
21 @) 43x+2y—-4z=2; 5) 4x+3y—92:9;
5X — 2y +27 = 4 2X+3y—-52=7
X+8y—-7z2=12
X+y+z=1 Ox -3y +5z+6t=4
B) « X —11y +4z =13; N{6X—-2y+3z+t=5
2x-10y+5z=1 3X-y+3z+14t=-8
X+2y+32=7 X—Ty+6z=4
8. 4)d{x-3y+2z=5 ; . x+12y—1lz:—7;
2X -y +5z=12 3x-2y+z=1
8Xx+y—-3z=-1
X —3y+4z=1 X+3y+2z=4
2X+6y+z2=2
B)<2X—-Y—-2=-6 ; r .
3x— 4y +32 =0 ax+8y-2=2
) 3x+9y+32=6
X+2y+3z=4 3X—-2y+5z+4t=2
29. a)12X+y—-z=3 6) 16X -4y +4z+3t=3;
3X+3y+2z=7 9X -6y +3z+2t=4




X+2y—27=5 X+2y+32=2
B) 2X—y—3Z:4; r) X_y+Z:O .

3X+y-5z=1 X+3y-z2=-2

) 3X+4y+3z=0

X+2y+z=-1 2X -3y +52+7t=1
30 a){7x+6y+52=5; 6) {4X -6y +22+3t=2 ;

SX+4y+32=2 2X -3y —11z -15t =1

X-y+3z=0

B) 42X —7y+5z=1;

3X—-8y+8z=5

X+2y+32+4t=5
r) .
X-y+z-t=1

- — —

SAOAHME 7. daHbl Todkn A, B C. Pa3noxunTtb BeKTOp a no opTam i, j, K. Haittu ONVHY, Hanpas-

NSoLLNe KOCUHYCbI U OpT BekTopa d.

1.

w

11.

13.

15.

A(L; 2; -1), B(1; 3; 4), C(0; 1; 5),
i=AC +BC.

AL 2;-1), B(1; 3; 4), C(0; 1; 5),

a=AC + AB.

AL 2;-1), B(L; 3; 4), C(0; 1, 5),

a=AC — AB,

AL 2;-1), B(L; 3; 4), C(0; 1, 5),
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2. AL 2;-1),B(1; 3;4), C(0;1;5),
a=AB -CB.

4 AL 2;,-1), B(; 3;4), C(0;1;5),
a=CB-AC.

6. AL 2 -1),B( 3 4),C(0,15)
a=CA—CB.

8 AL 2 -1),B( 3 4),C(0,15)
a=CB—AB.

0. AL 2;-1), B(L; 3; 4), C(0;1; 5),
i=CB+AC.

2. A(4,1,0), B(2; - 2;1), C(6; 3;1),

—_— —

a= - CB.
14 A(4,1,0), B(2; - 2;1), C(6; 3;1),
a=CB-AC.

6. A(4,1,0), B(2; - 2;1), C(6; 3;1),
a=CA—CB.




7. A(4:1;0), B(2; - 2;1), C(6; 3; 1), 18.  A(4;10),B(2;-2;1),C(6; 3;1),

a=AB + CB. a=CB - AB.
19 A(4,1,0), B(2; - 2;1), C(6; 3;1), 0. A(4;1;,0), B(2; - 2;1), C(6; 3;1),
a=AB+CA. a=CB+AC

2. A(-1-2,4),B(-4-20),C(3-21), 2 A(-L-24)B(-4-20)
2 A-L-24),B(-4-20),C3-21), 2* A(-L-24)B(-4-20)
%5 A(-L-2,4),B(-4-2,0),C(3-21), 2 A(L-24),B(-4-20)
27 A(-L-24),B(-4-20),C(3-21), % A(-L-24),B(-4-20)
20. A(-1 -2 4), B(—:;—Z; 0),C(&-21) * A(-1-24)B(-4-20)

3AOAHUE 8.

1. B napannenorpamme ABCD paHbl Bektopsl AB =3i+2 j —Kk v AD{Z; (I 2}. Hantn nno-
Waab napannenorpamma, MOCTPOEHHOrO Ha AvaroHanax napannenorpamma ABCD.

2. [aHbl Tpy BepLKUHbI Napannenorpamma A(3; - 2; 4) , B(4; 0; 3) , C(?; 1 5). Hantn
ONVHY BbICOTbI, OMyLLEeHHOW K3 BepwuHbl C (Yepes nnowanb napannenorpaMmmva).

3. Haiiti nnowagpb TpeyronbHuKa ¢ BepLluinHaMmu A(—l; 3; 2), B(l; 2, 6), C(Z; 5; 1) (cpegncrt-
BaMun BEKTOPHOW anrebpbl).

4. Hantn nnowaab TpeyronbHWKa ¢ BepLUMHAMM A(5; 2; 7), B(G; 1 9), C(5; 2; 8) (cpeqacrt-
BaMu BEKTOPHOW anrebpbl).

5. [laHbl TPV BEPLLWHbBI TPEYrOMnbHUKA: A(3; -1 2), B(3; 0; 3), C(Z; -1 1). HaitTn ero Bbl-
coTy, npuHaB BC 3a ocHoBaHue (Y4epes nnowlazb TpeyronbHuKa).

—_

- .. 3 e - =
6. Ha Bektopax d 1, 1, E m b=1+ 2] +Ek NnocTpoeH napannenorpamm. Hantu nnowagb

napannenorpamMmma, CTopoHaMun KOTOPOro ABNAKTCA AnaroHanun AaHHOro napannenorpamma.

7. DaHbl BeKTOpbI a{— 1; 3; — 3} n b=2i +2K. Haittu BEKTOP 6, nepneHauKkynsapHbli K BEKTopam

u b, €Clin Moaylnb BEKTOopa C uyucneHHo paBeH nnowaan TpeyroribHuKa, NOCTPOEeHHOINo Ha BEeKTopax

u b, v poiika sektopos @, b, € —nesas.
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8. [laHbl To4kn A( 1, 4) B(5 1 2) C(lzl, —%; —gj Hantn nnowagb napanne-

norpamma, noctpoentoro Ha sektopax AB u (BC + AC).
9. Ha BekTopax 5{4; 7 3} " b{l; 2 1} NocTpoeH napanmnenorpamMm. HaiiTu BbICOTY, OMYLLEHHYIO

Ha OCHOBaHue B (4epes nnowagb).
10. B TpeyronbHuke ABC, roe A(—l; 4; 3), B(—l; 20; 13), C(—l; 10; 7), HaWTU  ANUHY

BbICOTbI, OMYLLIEHHOW Ha CTOPOHY AB (Yepes nioLaab TPeYronbHUKa; cpeacTBaMm BEKTOPHOW anre6psbi).

11. Ha BekTopax a(— 2, =2, — 3) n b=3i+ 6] + 7k NnocTpoeH napannenorpamm. Hantm
nrnowaab napannenorpaMma, NoCTPOEHHOro Ha AuaroHansix JaHHOro naparnnenorpamma.

12. B TpeyrosnibHUKe ¢ BepLuMHaMu A(—l; 4; 3), B(—l; 20; 13) " C(—l; 10; 7) Toyka E

aenut ctopoHy AB nononam. Hantu nnowapb TpeyroneHuka ACE (cpeactsamu BekTOpHoOM anrebpbl).

13. Hantn nnowagb napannenorpamma co CTOPOHaMu 24 —6 n a-+ 26, ecnu
a=3i—j-2k, b=i+2j—k.

14. Haitv nnowadb TpeyronbHuka co cropoHamu d U D—C, ecnm f-i{l; - 2; 0},
5:27+]—EV|&:4+3E

15. [laH TpeyronbHWK C BepLIMHaMu A(Z' -1 2) B(l' 2; —1) C(3' 2; 1) Bbluncnutb

nnoLuagb TpeyrorbHKa u BbICOTy, onyu.LeHHyro 13 BepLIJI/IHbI A (cpegctBamm BeKTOpHOI/I anrebpbl).

—

—

16. [JaHbl BEKTOPbI = I — 2] + k nb= 5I + 3] Hantn BekTop d , KOTOpbIN nNepneHanKyns-
peH BekTopam @ M D, ecrv AnuHa ero YMCNEHHO paBHa MNOWAAM TPEYrombHUKA, MOCTPOEHHOMO Ha

—

Bektopax d U D, u Tpoitka sektopos @, D, d —npagas.

17. OaHbl TOukM A(l; 2; 0), B(3; 0; — 3) " C(5; 2; 6). BbluncnuTte nnowanb Tpeyrosib-
HVKa N BbICOTY, ONYLLEHHYI0 U3 BepLUMHBbI C (cpeacTBaMy BEKTOPHOWM anrebpsl).

18. B TpeyronbHUKke C BepLUMHaMK A(2; -1 2), B(l, 2 —1) " C(3; 2 1) Touka E penut
cTtopoHy AB nononam. Hantn nnowagb TpeyroneHuka BCE (cpeactBamu BeKTOpHOW anrebpbi).

19. [laHbl TOYKM A(Z; -1 2), B(l; 2; —1) " C(3; 2; 1). HaifTv nnowaab napanneno-

rpamma, noctpoerHoro Ha Bektopax d = BC — 2CA u b=CB.

20. JaHbl Tpy BEPLUNHBI TPEYronbHMKa: A(l, -1 2), B(5; — 6; 2), C(l; 3; —1). Bbluncnutb ero
BbICOTY, ONYLLEHHYIO U3 BepLUUHBI B (Yepes nnowaab, cpeacTsamu BEKTOpPHOW anrebphl).

21. [laH TpeyronbHWK C BepLUMHaMu A(l, 2; —1) , B(O; 1 5) " C(— 1 2 1). Haintn ero

BbICOTY, OMYLUEHHYIO U3 BEPLINHBI A (Yepes nnoLwladb, CpeacTBamMmu BEKTOPHOW anrebpbl).

22. [laHbl BEKTOpPbI 6{— 3; l; 2} n C= i + 2] + 3E. Bbluncnnte nnowanbs TpeyrosibHuKa, noctpo-
€HHOro Ha BeKkTopax 26 —C u 2C— B

23. [JaHbl BeKTOpbI 6{3; l; —l} n a= Zi + 3] — R BblunMcnuTb nnowaae TpeyronbHMKa, NocTpo-
€HHOro Ha BeKTopax 2a— 6 u 36 —a.

24. Hamtm nnowagab napannenorpamma, MOCTPOEHHOrO Ha BeKTopax 6+ 3a u 25, roe
é:i—ﬁ+ﬁ, 5:ﬁ+]—R

25. B TpeyroneHUKe ¢ BepLUMHaMU A(:L 2; 0), B(3; 0; —3) " C(5; 2; 6) Touka E penut

cTtopoHy AB nononam. Hantu nnowagp TpeyronbHuka ACE (cpeactBamu BEKTOPHOWM anrebpsbl).
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26. [JaHbl BEKTOpbI a {2; —3; 1} 7 b{— 3; 1; 2}. Hantn BekTop C, KOTOpPbIN NepneHanKynsipeH

BekTopam a U b, ecrm Moaynb BekTopa C 4MCNeHHO paBeH nnowann TpeyrornbHuKa, MOCTPOEHHOro Ha

— —
—

BekTopax d W b , U Tpoika BekTopoB d, b, C —ne.as.

27. [aHbl TOYKM A(5; -1 3) , B(O; —-2; 1) " C(3; 2; 4). Hantu anuHy BbICOTHI Tpe-
yroneHuka ABC, onylieHHon 13 BepluuHbl C (Yepes nnollaab, cpeacTBamMu BEKTOPHON anrebpol).
28. [aHbl Tpu BepLUMHbI Napannenorpamma A(— 1 —2; 0), B(Z; 1 3) " C(— 3; 0; 1).

HaiiT OnvHy BbICOTbI, ONYLLEHHON 13 BepLluMHbl C (Yepes niollaab, cpeacTBamy BEKTOPHON anre6pbi).

29. Ha BekTopax a{2; -3 1} n b=2k-3i + ] noctpoeHn napannenorpamm. Haiit nnowaap
napannenorpaMmma, NoCTPOEHHOrO Ha €ero AuaroHansix.

30. NaHbl BEKTOpbI 5{2; — 3; 1}, 6 = —3i + ] + ZE n C Zi + 2] + 3E Bbluncnntb nnowaab
TpeyronbHIKa, MOCTPOEHHOTO Ha BekTopax 2d W H + 3C.
3A0AHUE 9.

1. Hawntn o6bem TpeyronbHoOM nupamuabl, MOCTPOEHHOW Ha BEKTOpax AB{].; 3; 1}, AC{O; 1; —l}

n AD =-2i +2j+ 2K.

2. HaiiT 06bemM TpeyronbHoii nMpamuasl C BepLUMHaMm A(—:L' 4, l), B(0;7;1),
C 3;5), D(0; 6; —1).

3. Haiitn 3Hauenme 1, npu kotopom BekTopbI 5{2; -1 5}, B{t; 4:; 2} " 62{1; 0; —1} 00-

pasyloT NeByto TPOKKy, a 06beM napannenenunena, NOCTPOEHHOIO Ha HUX, paBeH 33.

4. [1aHbl BEKTOPbI a= i + 2_j: + k, b{l;—l;O}, C =K. Haittu sHauenme t, Npy KOTOPOM BbINOJI-
HAETCS PaBEHCTBO b c=4a-C
5. Touku ( ) ( — 2), C(l, 4; O) U I[(l, 3; 2) nexaT B OAHOW NIIOCKOCTW.

Hantunt.
6. Hantn obbem napannenenunea, 3Has YeTbipe ero BepLUMHbI: A(3; -1 2),

B(O; -1 3), C(0;L 1) u D(3; 4;-1).

7. HaiiTu 3HauYeHwe t, Npn KOTOPOM BEKTOpbl A = ti + t] + R, 6 =5i + 3_j:, E{—:L' 3 t} KOM-
nnaHapHbl.
8. Toukn A(— 2; l —3), B(3; 4; 4), C(5; 6; O) U E(5; 6; t) cnyxaTt BeplinHaMmu naparn-

nenenvnega, o6bem KOToporo paseH 16. Hawntu t.

9. [aHbl BeKTOpLI 5{— } {1’ —1; l} u C=5i —0,5j + tK. Haiitn snauenve t, npn
KOTOPOM MMEET MEeCTO PaBEHCTBO axb-c=4a-h.
10.Bextopel d=t1 + 2]+ 3k, b=5]+ 7k u C= —I +3j + 4k koMnnaHapHbl. Hatw t.

—

11. [daHbl BEKTOPLI é:{l; t; —1}, b=2i+ j + 3k u C ——j —5I HainTtun 3HayeHue t, Nnpu KoTO-

POM MMeeT MecTo paBeHCTBO a X b-¢=a-b-b-c+a-c.
12. [aHbl BeKkTOpbI 6_3:{— 2; 3; t} b=4i - 4j + 2k, C=4k + j HanTtn 3HayeHue t, npu KoTo-

pOM MMeeT MecTo paBeHcTBO d - b-¢ 2‘ b ‘

13. BekTopbl ﬁ{l, -3 1} b{3; 2; — 2} u c=ti+ 4j -k 06pasytoT npaByo TPOWKY, NpUYemM
o6beM napannenenunesa, NOCTPOEHHOIO Ha 3TUX BEKTOPaX, paBeH AeBATW. Haltu t.

73



—

14. Bextopsi =61+ J+5K, b=31—-2])+ 7K u C o6pasyior nesyto tpoiiky u cnyxar pe6-
pamu napannenenunega, o6bem KOToporo paeeH 45. Bektop o nepneHavkynspeH nnockoctn XOVY. Han-
TV OTFIMYHYIO OT HYNSi KOOPAMHATY BeKTopa C.

15. BekTopbl §{3; 4; t} b{O; -3 l} n C=21 +5K o6pasyior nesyio tpoliky. O6bem nocTpo-
€HHOro Ha HUX napannenenunega paseH 51. Hantu t.

16. Hantn obbem TpeyronbHOW nMupamubl C BepLMHaMM B To4vkax A(Z; 2; 2), B(4; 3; 3),
C(4; 5, 4) v D(5; 5; 6).

17. O6bem TpeyronbHOM nupamuabl paBeH NATU. Tpu ero BeplMHbl HaxXOASATCs B TOYKax
A(Z; 1 —1), B(3; 0; 1), C(Z; -1 3). HaliTn OTnnYHYI0 OT HyNA KOOpAMHATYy 4eTBepTon Bep-
WuHbl D, ecnun oHa nexuT Ha ocu QY.

18. Toukw A(l; 3 2), B(l, 4; 0), C(3; -1 —2) " D(Z; 3 t) nexar B OAHOM MMOCKO-

ctn. Hantu t.

19. Hantn 3HayeHue t, NpM KOTOPOM BEKTOPbI é{t; 3; 2}, b{2; —3; —4} " ff{— 3 12; 6}
KOMMNIiaHapHbl.

20. MpoBepuTb, Nexar M TOYKK A(Z; -1 2), B(l; 2 1), C(Z; 3; 0) " D(5; 0; —6)
B OZHOM NIIOCKOCTH.

21. Hantn obbem TpeyronbHOW NUpamuabl, BEPLUMHbI KOTOPOW HAaXOOATCS B TOYKax A(6; 1 5),

B(-1 3,0), C(4 5 -2) »« DI -1 6).
22. NaHbl BekTOpbI 5{1, 2; t}, b{l; —3; 2} 7 §=3i+i£. Haitu t, npy KOTOPOM UMeEeT Me-
CTO paBEHCTBO ﬁxb-EZ‘E‘Z.

23. BekTopbl 5{1, l; t}, b{2; l; 1}, C=1- 2j+3k o6pa3sytoT npaByto Tponky. O6bem nocTpo-
€HHOW Ha HUX TPeyronbHOW NupaMmuisl paBeH 5/3. Haittu t.
24. BepwwuHbl TpeyronbHOM MuMpamMuabl HaxoddTcd B Todkax A(O;—Z; 5), B(6; t; O),

C(3; —3; 6) n D(2; -1 3). Haiitn 3HauveHue t, ecnu o6bem nupammuabl paBeH 45.

25. [laHbl BEKTOpSbI a{ 1 -1 1}, E{ 5 1 2}, b=-21—-2)+2K. Haittn snHaueHue t, ecrm
umeeT mecTo paeHcTeo a X D - C 2‘ b‘ . ‘ a ‘

26. [laHbl BEKTOPbI 3I + 4k b = j 2k mC=i—-j+ tk Haiitn 3Hauenve t, ecnn nmeet

MeCTO paBeHCTBO a X b C= ‘ a ‘

27. OnpenenunTb, NMpU KaKkOM 3HAYEHUN t BEKTOPbI a=1-+ j, b= j — k, ti— j +K komnna-
HapHbl.

28. [aHbl BeKTOPbI {— 2 1 1} b{l 5; 0} C=1- j + tK . Haitv sHauerme t, MIpy KOTOpPOM
NMEET MECTO PaBEeHCTBO @ - = ‘ a\

29. Bektopbl =—2i + j + k, b =71+ tj, 6{3; 0; l} 006pa3sytoT npasyto TPOIKY, a 06bem no-
CTPOEHHOr0 Ha HMX Napannenenuneaa paseH 12. Hantn sHaveHune t.

30. daHbl BEKTOPLI 5{2; t; l}, b=4i+ k, C= Zj + K. Haittu sHauenne t, ecnu nmMeeT MecTo
pasencteo axb-C=—-da-b+Db-C.

3AO0AHUE 10.
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[aHbl KoopanHaThl BepwunH nupammuabl ABCD. TpebyeTtca HanTu:

AD;

AB, AC,

1) OnNWHBLI BEKTOPOB

AB;

2) yron mexay sektopam AB u  AC;

—_—

3) npoekumio Bektopa AD Ha BekTop

4) nnowagab rpaHn ABC;

5) obvem nupamuabl ABCD.
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[aHbl koopanHaThl BepLUMH TpeyronbHuka ABC. TpebyeTcs:

1) BbIMUCIIUTE AJIMHY CTOPOHbI BC;

3A0AHUE 11.
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2) cocTaBUTb ypaBHeHue nuHum BC;

3) cocTaBuTb YpaBHEHME BbICOTbI, MPOBEAEHHON U3 BEPLUUHDBI A;

4) BbIYUCIIUTb AJIMHY BbICOTbI, MPOBEAEHHOW U3 BEPLUMHBI A;

5) HanTK TouKy NepeceveHns megua;

6) BbIYMCNIUTL BHYTPEHHWIA Yron Npu BepLumHe B;

7) HaWTK KoopanHaTbl TOYKM M, pacrnonoXXeHHON CUMMETPUYHO To4Yke A oTHOCUTENbHO Npsimon BC.

L A(-12,-3),B(12,-10),C(-6,14). 2 A(-19,-1),B(5 -8),C(-13,16).
3. A(-6,-5),B(18,-12),C(0, 12). 4 A(3,12),B(27, 5),C(9, 29).

5  A(6,0),B(30,-7),C(12, 17). 6. A(-9, 20),B(15,13),C(-3, 37).
7. A(-21,18),B(3,11), C(-15,35). 8. A(-15, 27),B(9, 20), C(-9, 44).
9  A(-27,-24),B(-3,-31),C(-21-7). 0 A(-17,26),B(7,19), C(-11, 43).
1. A(6, 2),B(30, -5),C(12, 19). 12. A(4, 3), B(-12, -9), C(-5, 15).
13 A(-1 7),B(11, 2), C(17, 10). 14 A(1 1), B(-15, 11), C(-8, 13).

15, A(-14, 10), B(10, 3), C(-8, 27). 6. A(7,1),B(-5, —4),C(-9, —1).
7. A(-2, 1), B(-18, —11), C(-11, 13). 18. A(10, -1), B(-2, -6),C(-6, —3).
19.  A(-12, 6), B(12, —-1), C(-6, 23). 20.  A(8, 0),B(~4, —5),C(-8, —2).
21 A(-20, 0), B(4, 7) C(-14, 17). 22.  A(-16,-8), B(8, —15), C(-10, 9).
23 A(-20, —6),B(4, -13),C(-14,10). 24 A(-4, 7),B(20, 0), C(2, 24).

5. A(-8, 8),B(16, 1), C(- 2, 25). 26.  A(-24, 2), B(0, 5), C(-18, 19).
27. A(-14, 6), B(10, —1), C(-8, 23). 8. A(-8, —3),B(4, —12), C(8, 10).
29.  A(-5, 7), B(7, - 2), C(11, 20). 30. A(—12 ~1), B(0, —10), C(4, 12).
3A0AHUE 12.

1. BepwwuHa kBagpaTa A(7, 3), ctopoHa CD nexuT Ha nNpsMOn, OTCeKaloLlen Ha ocax KoopauHaT OT-
peskn d = 4, b = 3. Hanucars ypaBHeHue ctopoHbl ALl (KBagpat ABCD).
2.B TpeyronbHuke ABC paHbl ypaBHEHMSA:  BbICOTHI AN X-— 2y +7=0,

Beicotsl BM 9X — 4y —11=0 v croporsi AB X — 3y +9=0. CocraButb ypaBHeHe TpeTbell Bbl-
COThl.
3. Hantu To4Ky, CUMMETPUYHYIO TOUKE |\/|(—2, — 9) OTHOCUTESBbHO NMPSIMON 2X + 5y —-38=0.

4. CoctaBuTb ypaBHeHVe NpsMON, NPOXoasLUeln Yepes TOUKy nepeceyveHms npsamblix X + 2y —4=0wn
3X — 2y +12 =0 v obpasyioweit yron & 45°%¢ npsmoit 2X —Y —1=0.

5. Uepes Touky nepeceyveHusi NpsMbIX 3X + 5y +3=0u X— 2y +12=0 NpoBECTU MNPAMYHO
nepneHauKynapHoO NpsiMon 2X + 8y -6=0.

6. B TpeyronbHuke ABC faHbl ypaBHeHMs:: CTOpoHbl AB DX — 3y +2=0 wu BbicoT

AN 4x — 3y +1=0u BM 7x+ 2y —22=0. CocraButb ypaBHEHUs1 ABYX APYrUX CTOPOH Tpe-

yronbHuKa.
7. BblumcnuTb koopAuHaTbl BepliMH pomba, ecnv U3BECTHbl YpaBHEHMSI OBYX €ro CTOpOH (

X+2y=4 u X+ 2y =10)n ypasrenue oaHoit na ero auaronanen Y =X + 2.

8. Ma toukn A (5, 4) sbixoauT nyd ceeta noa yrmom  (p = arctg2 k ocu Ox u oT Hee oTpaxaeTcs.
HanucaTb ypaBHEHUsS NaJatoLLEro 1 OTPAXXEHHOTO Jyuei.

9. Mop kakuM yrmom k oci Ox HaknoHeHa npamas, npoxoasuas yepes Toukn A (L, 4), B(3,5).

10. B ksagpaTe ABCD aanbl Bepwnta A (2, 3) v touka M (5, 2) - Touka nepecevenuns anaronanei.
HailTu ypaBHeHUsi CTOPOH KBagpaTa, He MPOXOASLUMX Yepe3 BEpLUnHY A.
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11. fanel Toun A(L 5), B(6, 9), C(7, 2). Otpesok AC paspeneH Toukoli D B OTHOLIEHWN

—_—

AD

—— = 2. Haittn paccTtosiHue oT Touku A fo npsimon BD.
DC

12. OTpesok npsamon 33X — 5y — 30 =0, 3akntoueHHbiit Mexay OCaAMW KoopauHaT, ABNgeTcs AnaroHa-
nblo KkBagparta. Hantmn ypaBHeHue ogHown (no0oi) CTOpOHbI KBaaparta.

13. Yepes TouKy nepeceveHns NpAMbIX 2X — y= —7 u 3X+ 4y =6 NpOBECTM NPAMYI0 Nepnex-

ONKYNAPHO NPSIMON 2X + 5y -1=0.
14. [aHbl ypaBHEHMA OBYX CTOPOH napannenorpamma: 3X — 2y =1 u X- 4y +3=0 u Touka

nepecevenust auaronanein M (4, 3) . CocTaBuUTb ypaBHEHWsI ABYX APYIUX CTOPOH napannenorpaMmma.

15. CocTaBUTb ypaBHEHWS NPAMbIX, MPOXOAALLMX Yepe3 TOUKY P(Z, —1) W COCTaBNSOLWMNX Yron 45°
c npamoit Y =3X +5.

16. [laHbl ypaBHeHWs OBYX CTOpPOH napannenorpamma X + 2y +9=0 u 2X + V4 +1=0 -u
Touka nepeceyeHns ero anaronanen E(5, — 4). Cocrasuts ypaBHeHNs 1ByX ApYrux €ro CTOPOH.

17. [aHbl cepeanHbl MPOTMBOMONOXHbLIX CTOpoH kBagpata M (—2, 1) u N (4, 3) . Hanucatb
ypaBHEHWS [BYX CTOPOH kBazpaTa, Ha kotopix nexat Toukn M 1 N.

18. MNpoBecTn npAmyIo Tak, YTOObI TOYKa A(l, 2) Obina cepegmHon ee OTpeska, 3aKNYEHHOro Mexay
ocamu koopanHaT. CocTaBUTb ypaBHEHUE 3TOW NPSIMON.

19. Oanul ase Toukn: A(—4, 0) u B(0, 6). Yepes cepeanHy oTpeska AB nposectn npsimyio,
oTcekatoLyto ot ocn Ox 0Tpe3ok, BaBoe 6onbLumi, Yem oTpe3ok Ha ocu Oy.

20. B tpeyronbHuke ABC aaHbl BEPLUMHBI: A(l, 2), B(O, 4), C(—Z, 2). Onpepenute: a) yron me-

XAy ctopoHon AB 1 megmnaHon ctopoHbl BC; 6) AnuHy BbICOThI, ONyLLEHHON 13 BepLnHbl C.
21. CocTaBuTb ypaBHEHUS KaTeToB MPSAMOYroflbHOro paBHOBeapPEeHHOro TpeyronbHuKa, 3Has ypaBHeHne

runoTteHysbl Y = 3X+7 1 Bepwmny npsvoro yrna A (4, —1).

22. CocTaBuUTb ypaBHEHWE MPSMOK, NPOXodsLLen Yepes TOUKY P(8, — 2) N oTcekawLllen oT Koopau-
HaTHOrO Yrna TPEYronbHUK NAoLWaasko 8 AM®.

23. B TpeyronbHuke ABC gaHbl BepLUMHbI: A(O, 3), B(—4, 3), C(Z, 7). Hantn Touky, cummert-
pyYHyto Todke B oTHocutenbHo cTopoHbl AC.

24. B tpeyronbHuke ABC aambl Bepwmkbl: A (=1, 2), B(4,1), C(2,5). Haiitn yron mexay veana-
Ho AM 1 BbicoToM BH.

25. [1aHbl TOYKM A(—Z, 0), B(Z, 2) . Ha otpeske OA ( O — Ha4ano koopauHar), nocTpouTb naparn-

nenorpamm OAC[, avaroHanu KOTOpOro nepecekaroTca B Touke B. Hanucatb ypaBHeHMs CTOpPOH 1 gvaro-
Hanew naparnnenorpaMmma.
26. [llog «kakum yrmom K ocnm Ox HaknoHeHa nMpsiMasi, Mpoxogswas 4Yepe3  TOYKM

AL 7) u B(=3 5)?
27.CocTaBUTb  ypaBHEHWE  MpPsSIMOW,  MPOXOAsLENA  4Yepe3  TOYKYy  MNepeceyveHus  MnpsiMbIX
X— 2y —8=0u X+ 2y —4 =0 v oBpasyiowyio ¢ ockio Ox yron, BABoe GONbLUMIA yrna, 06pa3so-

BaHHOrO C Tol e ocbio mpsmoit 2Y —X —6=0.

28. Hantm TOUKY, CUMMETPUYHYIO TOYKE P (—5, —13) OTHOCUTESBbHO NMPSIMON 2X — 3y -3=0.

29. Mpsamas / oTcekaeT Ha OCSIX KOOPAWHAT OTPE3kn A = 2 u b=-3.Haittu TOYKY, CUMMETPUYHYIO
TOYKE A(l, 4) OTHOCUTENbHO NpsiMoii /.

30. [laHbl ypaBHeHust aByx ctopoH napannenorpamma: 9X —4y +3=0 u 13x+2y—-17=0 -

M oaHa 13 ero sepLlunH A(3, - 4) . Hantn TOYKY nepecevyeHnd ero JunaroHanem.

3AOAHUE 13.
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1. Hanncatb ypaBHEHME OKPY>KHOCTU, ANAMETPOM KOTOPOW CIY>KUT OTPE30K, OTCeKaeMbln Ha ocn Ox napa-
. 2
Gonon Y =3 — 2X — X°.

2 2
X
2. CocTaBuTb ypaBHeHWe runepGorbl, MMetoLLel obLume dokychl ¢ annuncom — + ~— =1, npu ycro-

BWU, YTO 3KCLIEHTPUCUTET ee paBeH 5/4.
y 2 2 -
3. Haiitn Toukmn nepecevenns acumnToT runepbonel X~ — 3y =12 ¢ OKPYXXHOCTbIO, UMeoLEen LeHTp
B NnpaBom ¢hokyce runepbornbl n NpoxoadaLlen Yepes Hayano KoopavHat

y 2
4. Hantn anvHy v ypaBHeHWe nepneHaukynspa, onylleHHoro n3 dgpokyca napabonel Y = —X /8 na
NPsIMYI0, OTCEKAIOLLYH Ha OCsiX KoopauHaT oTpeskn a =2, b =2.

5. CoctaBuTb ypaBHEHNE MHOXeCTBa TO4YeK, paBHOYyAA1I€HHbIX OT TOYKU A(2, 2) n ocu abeuucc. lNo-

CTPOUTb YepTeX.
2 2

y

X
6. JaH annunc — + — =1. Cocrasutb ypaBHeHwue runepbonbl, nMmetolen okychbl, oblime ¢ oky-

camMu annunca, ecnn n3BeCTHO, YTO SKCLUEHTPUCUTET FVII'Iep60]'IbI paBeH 2/\/§ .

. 2 2
7. CocTaBuTb ypaBHEHMe OKPYKHOCTM, npoxoasiuen yepes cdokycl annunca X~ + 4y =4 n uveto-

LLIEN LEHTP B €ro «BepxHen» BepLUnHe.
8. CocTtaBuTb ypaBHEHME OKPYXHOCTU, OMAMETPOM KOTOPOWM CNYXWUT OTPE30K, OTCeKaembln Ha ocn Ox

napa6oroit Y =9 + 2X — X°.

2 2 2 .
9. NMocTpouTb annunc X~ + 4y =4 y napabony X = 6y M HaWTK Nnolwiagb Tpaneuuu, OCHOBa-

HUSIMM KOTOPOWA cryxkaT Gosbluas ocb annunca u obas xopaa annunca u napabornsl.
10. HanucaTb ypaBHeHMe napabonbl U ee AMPEKTPUCHI, ecni napabona npoxoauT Yepes TOYKK Nepece-

y 2 2
YyeHus npamon Y = X un okpyxHoctn X~ + Y~ + 6X =0 n cummeTpuuHa oTHOCUTENBHO OCK OX.

2 2 o
11. Oan annunc BX° + 8y =40. Cocrasutb ypaBHeHUe rmnep6onbl, BEPLUMHbI KOTOPON HaxXoO4ATCs
B oKycax, a oKyChl - B BEpLUMHAX JAHHOrO arnunca.

. 2 .
12. CocTaBuTb YpaBHEHME OKPY>KHOCTU, UMEtoLLel LIeHTP B chokyce napabonbl Y~ = 8X n kacatoweiics
ee anpekTpuckl. Hantn Tovkmn nepeceyeHns napaborsbl U OKPY>KHOCTMU.
13. CocTaBuTb ypaBHEHNE OKPY>KHOCTU, ANAMETPOM KOTOPOW CNYXUT OTPE30K, OTCEeKaeMbln napaboron
2
X =9+ 2y —Y* naocuOy.
14. CocTaBuTb yYpaBHEHUE OKPY>KHOCTU, AUaAMETPOM KOTOPOW CRYXUT OTPe3oK, oTcekaemblh Ha ocu Oy
. 2
napaGonon X =3 —2y —y°.

15. CocTaBuTb ypaBHeHUe runepbonbl, MetoLLen obLme PoKychl C 3NUMCOM
2 2

X
— 4+ =—=1, npu ycnosuu, 4to akcLEHTPUCUTET eé paBeH 5/4.
25 16
16. ®okyc napabonbl coBnagaeT C LEHTPOM OKPYXHOCTM X2 + y2 — 6y+ 5=0, a BEpLUMHA napa-
6onbl NexuT B Hayane koopavHat. CoctaButb ypaBHeHWe napabornbl U ee ANPEKTPUCHI.

17. HanucaTb ypaBHEHUE OKPYXXHOCTU, Mpoxoasien 4yepes pokyckl annunca X2 +16y2 =16 u

nMetoLLEen LEeHTp B €ero KHWXHEN» BepLUNHE.
2 2

y

18. OaH annunc — + 2—5 =1. Cocrasutsb ypaBHeHWe rvnepbornbl, ecnn ee pokycbl coBnagawT C
BEPLUMHAMMW INNUMCA, @ €€ BEPLUNHBLI — C (DOKycamu annunca.
19. CocTaBuTb ypaBHEHME Napabornbl C BEPLUMHOW B Hayane koopauHaT, ecnn ee AMpeKTpuca naparn-
2 2

XY

nenbHa ocv OX 1 NPOXOANT Yepe3 «BEPXHUIt» KOHeL, Marnoit ocu annunca — + — =1

36
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20. Ha napabone X2 = 8y HaWTW TOYKY, pacCTOsSIHNE KOTOPOW A0 hoKyca paBHO YETbIPEM.

2 y .
21. Ha napabone Y =4X Haittn TOYKY, paccTosiHMe KOTopou A0 OoKyca paBHO NATW.

22. BeplunHa napaborbl NeXnT B Havane KoopAuHaT, AMPeKTpUca ee NpPoXoauT Yepes «npaBbiin» ¢oKyc
2 2

Xy

annunca — + =— =1. Cocraeus ypaBHeHne napabornbl.

11

23. Ha npamon X = 5 Haittn TOYKY, O4MHAKOBO YAaneHHYH OT «J1IeBOro» (pokyca u «BepxHen» BepLUu-
2 2
Hel anmmnca X~ + 5y =20.

2 2
24. NaHo ypaBHeHue rmnepbonbl X~ —Y" = 8. CocraButb ypaBHeHWe annunca, UMetoLLLEero ¢ runep-
6onown o6Lwme hOoKyChbl N MPOXOASALLErO Yepes TOUKY A(4, 6) .
25. CocTtaBUTb YypaBHEHME OKPY)KHOCTM, AMaMETPOM KOTOPOW  CIYXWUT  OTPE30K MpsMOM
3X + 4y —12 =0, saknioueHHsIit Mexay 0CSMM KOOPAMHAT.

26. Yepe3 BeplUMHY napabonsi y2 — 42 % nposeaeHa npsmas noa yrnom 45° k ocn Ox. Boiumc-
NUTb ANVHY XopAbl, OTCekaeMor napabonon Ha 3Ton NpPsIMON.

27. DNNNNC, CUMMETPUYHBI OTHOCUTENBHO OCeit KOOpAMHAT, MpoxoauT Yepes Touky M (—4, RV 21) "

UMeeT aKcLeHTpucuTeT € = 3/4 . Hanucats npocTenLle ypaBHeHe annunca u HanTn paccTosHUS OT TOu-
kn M oo gokycos.

28. [laHbl BepLUNHbI TPEYronbHKKa ACB:A(—3, - 2), B(O, 10), C(6, 2). CocTaBuTb ypaBHeHue

OKPYXXHOCTU, AN KoTopown MmeauaHa AE cnyxut anameTpom.
29. HanTtn akCUEeHTpUCUTET 1 ypaBHEHWEe acMMnToT rmnepbonbl, POKYCbl KOTOPON HAaXOAATCA B BEpLUU-

x2 yz
Hax annunca —— + E =1, ecnn npousBeaeHNe IKCLEHTPUCUTETOB rMNEpGONbI U ANAUNCA PaBHO eAu-
HULe.
30. CocTtaBuntb KaHOHMYeckoe ypaBHeHue annunca, NpoxoasLero yepes TOYKM

A(3, 2\/§) n B(B\/§, - 2) Hantn (*)OKbeI M TOYKM nepeceyeHua annmnca n OKPYXHOCTU, LUEHTP

KOTOpOI?I HaxoauTcsa B Ha4vane KoopauHaTt U paanyc paBeH Vv 26 .

3AO0AHUE 14.

[aHo ypaBHeHVe nuHun F(X, y) =0. [MocTpouTb NUHUIO, 3anucae 3TO ypaBHEHWUE B HOpMarnbHOW op-

Me. 3anucaTtb KoopamHaTbl QOKycoB. Ecnu ata nuHusa okaxeTtcs napabonoi, To 3anucaTb ypaBHEHWE AU-
PEKTPUCHI.

1. X*—4y® —8x+4y+4=0. 2. 8x* +48x+18y +63=0.

3. 3x®—y?+48x+144=0. 4. X* +4y® +4x -16y -8=0.

5. X*+4y* —6x+8y—-3=0. 6. 2y° +8x+12y —3=0.

7. X*=2y*+4x-3y-3=0. 8. 5X? +6y° +10x —12y —31=0

9. X*—4y® +8x—24y—-24=0. 10. 9x* —16y* —54x — 64y —127=0.

11. 16y —9x* + 32y +54x — 209 =0. 12. 9X® +4y* —18x + 8y —23=0.
13. 9x* + 25y° —36x —50y —164=0. 14. 9x* —16y* —18x —64y —199=0.

15. 9y® —4x* +18y +8x —31=0. 16. X° +2y° +4x 12y +18=0.

17. 9X® +4y* —18x +16y —11=0. 18. 4x* —9y® —8x +36y +32=0.
19. 9x* +16y* +36x — 64y —44=0. 20. 4x* —9y® —16x +18y —29=0.
21. 9x? +4y® +18x —8y —23=0. 22. X* —4y* —20x +10y +90=0.
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23. X* —4y® +8x —24y +44=0.
25. 4x* +9y° +8x + 36y —32=0.
27. X* —4y® +6x+5=0.

29. X* —4y® +2x +16y—-7=0.

24. 9x* —4y® —18x —16y —11=0.
26. 2X° + 3y’ +8x -6y +8=0.
28. 3x* -3y’ —2x -6y +4=0.
30. X* —4y® —4x +16y+8=0.

3AO0AHUE 16. BbinonHWTb yKasaHHble OENCTBUS:
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3AOAHUE 15.
Hantu pacctoaHne OT TOYKKU MO 00 nJIOCKOCTH, HpOXOﬂHLIJ,eVI 4Yyepe3 TpU TOYKM Ml’
M, u M;:
1. M (-3, 4, -7), M, 5, —4), M,(-5, -2,0), M,(-12, 7, -1).
2. M, (-1, 2, -3), M, (4, -1, 0), M,(2, 1, -2), M, -6, —-5).
3. M, (-3, -1 1), M,(-9, 1, —-2), M.(@3, -5, 4), M,(-7, 0, -1).
4 M (14, -1 1), M, (-2, 0, 3), M,(2, 1, -1, M, (-2, 4, 2).
5. M, 2, 0), M,1 -1 2), M,(, 1, -1, M,(2, -1 4).
6. M,(L 0, 2), M,@ 2, -1), M,(2, -2, 1), M,(-5 -9, 1).
7. M, 2, -3, M, O, 1), M;(-2, -1, 6), M,@G, -2, -9).
8. M, (3, 10, -1), M,(-2, 3, =5), M,(-6, 0, —=3), M,(-6, 7, —10).
9 M, (-1 2, 4), M,(-1-2,-4), M,@3 0, -1, M,(-2, 3, 5).
10. M, (0, -3,1), M,(4, 1 2), M, (2, -1, 5), M, (=3, 4, -5).
11. M, (4, 3,0), M, (4, -1, 2), M,(3, 0, 1), M, (4, 3, 0).
12. M, (-2, —-1,-1), M, (O, 3, 2), M,(3, 1 —4), M, (21, 20, —-16).
13. M, (=3, -5, 6), M, (2, 1, —4), M,;(, -3, -1), M,(3, 6, 68).
14. M, (1, 5, =7), M, (-3, 6, 3), M,(-2, 7, 3), M, -1 2).
15 M4 -1, 2), M, (2, 1, 2), M,1 1 4), M,(-3, 2, 7).
16. M, (1, 3, 6), M, (2, 2,1), M,(-10,1), M,(5, —4,5).
17. M, (-4, 2, 6), M, (2, -3, 0), M,(-10, 5, 8), M,(-12, 1, 8).
18. M, (7, 2, 4), M, (7, -1, -2), M,(-5,-2,-1), M,(0, 1 8§).
19. M, (2, 1, 4), M,(@3, 5 —2), M,(-7, -3, 2), M,(-3,18).
20. M, (-1, -5, 2), M, (-6, 0, —3), M, (3, 6,-3), M, (0, —8,-7).
21. M, (0, -1, 1), M, (-2, 3,95), M, -5,-9), M, (-4, —13, 6).
22. M, (5, 2, 0), M, (2, 5, 0), M, 2, 4), M,(-3, -6, —8).
23. M, (2, -1, —2), M, (1, 2, 1), M,(5, 0, —6), M,(14, -3, 7).
24. M, (-2, 0, —4), M,(-1 7, 1), M,(4, -8 —-4), M,(-6, 5, 5).
25. M, (14, 4, 5), M,(-5, -3, 2), M,;(-2,-6,-3), M,(-1-8, 7).
26. M, (1, 2, 0), M,@3, 0, —3), M, (5, 2, 6), M, (-13, -8, 16).
27. M, (2, -1, 2), M, 2, -1, M.(3, 2, 1), M,(=5, 3, 7).
28. M, (1 1, 2), M,(-1 1, 3), M, (2, -2, 4), M, (2,3, 8).
29. M, (2, 3, 1), M,(4, 1, -2), M, (6, 3, 7), M, (-5, -4, 8).
30. M, (1, 1, -1), M, (2,3, 1), M, 2, 1), M,(-3, -7, 6).



.\43 2 2 4+2i
1. (i) +2+3i’ 2 (2-4i) + —
N2 2+1 3—-4i 17
: — . 3
> ()3T el
2047 .7 22 [(+5i
> 2+i'+0)‘ o () 1-2i
7. I__S: +i(1-1) 8. 72_+2il +(i)ll;
5 18 1+1 .4
9. oo +(|) 10. E+(I) ;
2 . 2 23 17 -—6I
C- 242 . - ;
11 i+|( +1i) 2. (i) T
4 J3 ) N0 1+l
13. : 14. 31+2)-(—1) +—;
1431 0 ( )-(1) i—1
15, @+2040ﬂ+§f1; 6 (0,2-03i)-(0,5+0,6i)+(i)*:
v (3448 (3-VBi)+ ()T e IHLIEE
1-1 1+1
37 [ +D5i 25 3—4i
9. (i) +1—2i’ 20. (i) Ty
2
21. 32 _3ﬁ; 22. 1-1 S +3+i
1+3J3i  2i (1+i)
23, (i)44—1T_i; 24, (—O,5—0,5«/§i)2+0,5«/§(i)35;
25, 26. i
[“\ﬁij. (2—\/§i)2+ﬂ;
2 ’ |
2r. 17 2i 28. (Z—i) " .)\2
(i) +(3—i)' 3 -(1+| )+(\/§—-\/§|) :
29. 13 /. 30. .
(i) ~(I-—1)+1; (i)15+6(|+%)
2+1 2 —i
3AODAHUE 17. MpenctaBuTb KOMMNIIEKCHOE YMCIIO B TPUrOHOMETpPUYECKon hopme:
1 1+1; 2. 1-1; 3. —1+1;
4. —1-i; 5. _2i; 6. 3-3i;
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T _f3+i 8. _2_J2i. % J3+i.

10 0,5+0,5{3i: T3 +4Bi; *osfe-si
3. 0,5-0,5i; 4. 4i; 5. -0,7+0,7i;
6. 1 f3i. 17 _2472j 18 3j.
9. _12. 0. 3 1. 2L _ 7 _6i.
2 2

22. Y 23. 24.  _Bj.

\/5 . —&+2i;

3

25 3_3/3i: 26 14 .J3i; 2l a2 -2\2i;
28. 29. _8'; 30. . :

_%_li; : 2 +2i.

= m 2 m > %/K
v %L R BN/ NI vTHTE
\3/3| —\/_

ol

1

7. 41_ﬁi; 8. i3, > J12-12i;
10. m 1. 4h . 12 72 42-2i=0;

B 24 14+3i=0. 4 2 41+i=0; 15 B _2+6i=0;

16 A_P2+V2i=00 T A 414Bi=0;

18. 26—\/§—i20;
21, 3 o
4 - 2 +3i-3=0;
9. ,2_7.7i-0: 20. z—1—ﬁ|:o,
2. BA_J2-6i=0; 23 24 _Bi+1=0; 24 22 41+4/3i=0;
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% BAoJe+2i=0. % 2£_Bi-3=0 21 74 _B+i=0;
2. 8_i_0, 2. ,3_gi_p: 0.

3AOAHUE 19. Onpepenntb M NOCTPOUTL MHOXECTBO TOYEK, YOOBNETBOPSIOWNX AJAHHBIM YPaBHEHNSM
UN HepaBeHCTBaM:

T T
1. _2: 2. =< <=. 3. 1Py
Re z>-2; g =d9z=n |z-i|<2;
4 |mz>l- 5 6 E<arg Z<E'
: =5 - 1<|z-2|<3; o7 =3’
7. 1<|z-i|<2; 8. _1<Rez<2. 9. Rez>Imz;
0. [z+2+i[=2; 1. 0<Imz<3: 12 Imz=2.
T .
18 agz=-7; 8. |z+2-i|=4, 15. Rez=-2;
6. [z+2+i|=4; 17 Imz=-4: 18. [z+2-i|=16;
19. Rez=2: 20. ‘2_24_”:4; 21. ‘Z—Z—i‘=4;
22. 23, i_2. 24,
3
5. |z|=4; 26. argz:s—n- 27. Rez=Imz;
7
28. Rez<5: 29. \z+i\:2; 30. Imz>3.

Tpe6oBaHMA K BbINOJTHEHUIO KOHTPOJIbHOM PaboTbl

1. Pabota BbINOMHAETCA KaxabiM 06ydaowmMmcsa eauHOMNYHO.
2. Pabota BbINoOnHsieTCs B TETPAAN B PYKOMMCHOM BapuaHTe.
3. Pabota coaétcsa Ha kadheapy ryMaHUTapHbIX, CouMarnbHO — 3KOHOMUYECKUX U pyHOAMEHTarbHbIX ANC-
LMNIIVH 3a 2 Hedenu Ao Havana ceccun.
LUKATA U KPUTEPUU OLULEHUBAHUA

3agaHne cunTaeTcsl BEPHO PELLEHHBIM, €CN NPUBEAEHO NOJTHOE pEeLUeHME C MOSACHEHUAMU 1 3anu-
caH oTBeT. Ecnu pelueHvne npvBedeHO He B NMOMHOM OOBbEME UMW OTCYTCTBYET, TO 3afaHUe CUUTaeTcs He-
NpaBUNbHO PELLUEHHBLIM.

- 81 - 100 % - «OTNINYHO»

- 71 - 80 % - «xopoLio»

-61—70 % - «yOoBNETBOPUTENBLHO»

- <61% - «HeydoOBMNETBOPUTENLHO»
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7.2. PekomeHaaLMu MO CaMOCTOATENIbHOMY U3Y4YEHUIO TeM

BOMPOChI
ANA CaMOCTOATENIbHOIO N3y4YeHus TemM

OuyHo-3a04Has popma obyveHus

KBagpatnyHble opMbl

MpsimoyroneHble KOOPAMHATLI HA NITOCKOCTU
Mpsimas Ha nnockocTm

MpsiMOyronbHble KOOPAUHATLI B MPOCTPAHCTBE

3aoyHas hopma oby4eHus
KBagpaTtnyHbie hopMbl
CncTteMbl NMHENHBIX YpaBHEHUI: 06LLME NOHATUS 1 onpedeneHns
PelueHne cuctembl NMHENHbIX ypaBHeHMI No hopmynam Kpamepa
PelleHne cuctembl MMHENHBLIX YpaBHEHWUI MATPUYHLIM METOAOM
lMoHATMe BekTOpa, KoopAnHaTbI
JInHenHbIe onepaumn Hag BEKTOPaMU: YMHOXEHME Ha YNCNO, CNIOXKEHNE BEKTOPOB
MpsMoyronbHble KOOpAMHATLI Ha MITOCKOCTH
MonsipHble koopanHaThbI
lMpsmasa Ha nnockocTn
KpvBble BTOporo nopsiaka
MpsMoyronbHble KOOpAMHAaTLI B MPOCTPaHCTBE
B3aumHoe pacnonoxeHne NpsimMor 1 MIocKOCTH
lMoBepxHOCTU BTOPOro nopsigka
KomnnekcHble Yncna n ux npeacrasneHune

Oo6wun anropnuTMm CaMmoCTOoATEeNIbHOIoO N3y4eHusd Tembl

1) O3HakoMnTbCHA C peKOMeHAO0BaHHOW y4ebHON NuTepaTypor 1 3NeKTPOHHLIMU pecypcamu no Teme (opu-
EHTUPYACh Ha BOMPOCHI ANs CAMOKOHTPOMS).

2) Ha aToi ocHOBe coCTaBWUTb pa3BEPHYTLIN NNaH U3MNOXEHUS TEMbI

3) BbibpaTb pOpMy OTHETHOCTU KOHCMEKTOB(MNSTAH — KOHCMEKT, TEKCTYanbHbIN KOHCNEKT, CBOBOAHBIN KOH-
CNEKT, KOHCMNEKT — cXema)

2) OcbopMUTb OTHETHLIN MaTepuan B YCTAHOBIEHHOW (hopMe B COOTBETCTBMM METOAUYECKUMU PEKOMEH-
Jaumsmm

3) NpoBecTy CaMOKOHTPOIb OCBOEHUSI TEMbl MO BOMPOCaM, BblAaHHbIM NpernoaaBaTtenem

4) npeLI,OCTaBVITb OTYETHBLIN MaTepuan npenogaBaTesito No corfiacoBaHMO C Beaywmnm npenogaBsartesniem

5) MogroToBUTLCH K NPEAYCMOTPEHHOMY KOHTPOJSIbHO-OLLEHOYHOMY MEPOMNPUSATUIO NO pe3yrnbTaTtaMm caMo-
CTOSITENbBHOIO U3y4eHMUs TEMbI

6) MNpuHATb y4acTme B ykazaHHOM MeponpusaTuv, NponTU pybexHoe TecTupoBaHMe MO pasgeny Ha aygu-
TOPHOM 3aHATUU U 3aKIk4ynTesibHoe TeCTUpoBaHMe B YCTaHOBIEHHOe Angd BHeayp,I/ITOpHOVI pa60TbI BpemsA

LUKAIA U KPUTEPUN OLUEHNBAHUA

- oueHKa «OMJ/IUYHO» BbICTABNAETCH, €Cnu oby4aloWwmiica U3ydymn Bce MpeasioXeHHble BOMpOoChI,
0bopMUM OTHYETHBIA MaTepuan B BUAE KOHCMEKTa Ha OCHOBE CaMOCTOATENbHOro M3y4eHHOro martepwvana,
CMOT BCECTOPOHHE PacKpbITb TEOPETUYECKoe CodepKaHne BONpoCcoB.

- OLEHKA «XOPOWO» BbICTABNAETCS, €ClM 06yYaloLMiica U3y4nn Bce NpeasiokeHHble BONpockl, He ak-
KypaTHO 0OpMWIT OTYETHbI MaTepuarn B BUae KOHCNEKTa Ha OCHOBE CaMOCTOSITENBHOIO U3y4YeHHOro MaTe-
pviana, CMOr BCECTOPOHHE pacKpbiTb TEOPETUYECKOe CoAePKaHne BOMpOCoB.

- OLEeHKa «ydoenemsopumeano» BbICTaBIIAETCA, €Cln o6yqarou.|,v||710ﬂ M3y4usn TonbKO 4acCcTb U3 npea-

NOXEHHbIX BOMPOCOB, 0YOPMUIT OTYETHLIN MaTepuarn B BUAE KOHCMEKTa Ha OCHOBE CAMOCTOSATENbHOIO U3Y-
YeHHOro maTepuana.
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- olleHKa «Heydo8/emeopumesibHo» BbICTABMNAETCS, €CnM 00y4alolMncs U3y4nn TOMbKO 4YacTb K3
NpeAoXKeHHbIX BOMPOCOB, HeakkypaTHO O(DOPMMIT KOHCTIEKT HAa OCHOBE CaMOCTOSTESIbHOIO M3YYEHHOTo Ma-
Tepuana, He CMOI BCECTOPOHHE PacKpbITb TEOPETUYECKOE CoAepKaHNe TEMbI.

8. BxoaHOW KOHTPOSb U TEKYLLUIA (BHYTPUCEMECTPOBbLIN) KOHTPONb Xo4a
M pe3ynbTaToB y4eO6HOM paboThl

8.1 3apaHus AnA BXOQHOro KOHTPONA

BAPUAHTbI KOHTPOJIbHOW PABOTbI
ANA npoBeAeHUA BXOAHOro KOHTpons

BapuaHrT 1
0,364 :;_5 +%:(). 12542,5-0,8;

3 a7/~ LY 4 frso
] N6-43.Y4.42
3apgava 2. HanTtu 3Ha4YeHune BbipaeHust 1643 \/_ \/ 7

3apava 3. Kakasi cymma 6yaet Ha cueTe yepes 4 roga, ecnu Ha Hero nonoxeHsl 1000 pybnen noag 10% ro-
[OBbIX?

3apava 4. Ecnn ToBap cHavana nogopoxan Ha 20%, a noToM nogeLleBen (B CpaBHEHMM C HOBOW LIEHOW) Ha
20%, TO, KaK U3MeHMnachb ero LeHa B CpaBHEHUN C NCXOOHON?

3agava 5. YnNpocTuTb BblpaxeHue

3apgava 1. Bolumcnutb 6e3 kanbkynstopa

(a-b) __a+b
3 43 1 L
Va3 5 4

3apaua 6. BoluncnnTb
; . V3
2 arctg 1 — 3 arcsin - .
3apayva 7. Mexgy Kakumu LenbiMy Yncrnamm 3aknioveHo yucrno Ig 56123 ?
3apava 8. Pewutb rpacpmyeckun ypasHeHue log, x = 3-x.
3apava 9. B tpeyronbHuke ABC yron C paBeH 90°, sinA=8/9, ctopoHa AB=27. Yemy paBHa gnivHa cTo-

poHbl AC?
3apayva 10. 3Hasa CTOpOHY OCHOBaHMSA a M BbICOTY h MpaBunbHON TPeyronbHON NMpamMuapbl, HaNTM ee oobEM.

BapwuaHTt 2

3apava 1. BbiumcnuTb 6e3 kanbkynsatopa
(%—037?w0J25+ é—fé}nﬂﬁﬁS—OJmﬁ

3apayva 2. Hantn 3Ha4yeHune BblpaXeHust

Y48 - 245
J5-43
3apgava 3. Kakas cymma G6yget Ha cyeTte yepes 4 roga, ecnv Ha Hero nonoxeHsl 1000 py6. nog 20% ropno-

BbIX?

3apava 4. Ecnv ToBap cHavana nogopoxan Ha 10%, a notom nogeluesen (B CpaBHEHMM C HOBOW LIEHOW) Ha
10%, TO KaK M3MeHMNach ero LeHa B CpaBHEHUN C UCXOQHON?

3apava 5. YnpocTuTb BblpaxeHue
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2 2
a’ +b’ |

j s
a-—b 2 — b3

3apauya 6. Buluncnutb
\ V2 R 3
8 arccos — + 6 a[‘.tg VO
2

3apayva 7. Mexagy Kakumu LenbIMu Yncramm 3akmnioveHo yucno flog, 50
3apgava 8. PelwnTb rpadunyeckn ypaBHeHne 4-x=1logs X

3apgava 9. B tpeyronsHuke ABC yron C paBeH 90°, cosA=6/7, ctopoHa AB=21.Yemy paBHa anuHa cTo-
poHbl BC?

3apgauva 10. 3Has CTOPOHY OCHOBaHWS a M BbICOTY h MpaBWMbHOW LIECTUYTONbHOW NUpamuabl, HauTKU ee
obbem.

BapwuaHTt 3

3apgava 1. Bolumcnutb 6e3 kanbkynstopa

3apayva 2. Hantn 3Ha4yeHune BblpaXeHust

:_,\:/2_1(‘ 81°.49°

5

3apava 3. Kakasi cymma 6yaet Ha cueTe Yepes 4 roga, ecnu Ha Hero nonoxersl 100 py6. nog 30% rogo-
BbIX?

3apaua 4. Ecnu ToBap cHavyana nogopoxan Ha 30%, a notom nofeluesen (B CpaBHEHUN C HOBOW LIEHON) Ha
30%, TO KaKk MU3MeHUackb ero LieHa B CPaBHEHUU C NCXOLHON?

3apaya 5. YnpocTuTb BbipaxeHue
I ]
3 _pd |
a’—b
———e i 2

atb @ -a’b® +b?

3apava 6. Bbiumcnutb
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. . V3 |
sin | 2 arcsin z— E

\ /
3apgava 7. Mexay Kakumu LenbiM/ YnucramMmm 3akniveHo Yncno logs 60

3apava 8. PeluunTb rpacdhuyeckn ypaBHeHue Ig x = 6 — x/2.

3apa4a 9. B tpeyronsHuke ABC yron C paBeH 90°, sinB=5/6, ctopoHa AB=24.Yemy paBHa gnuHa cTo-
poHbl BC?

3apgava 10. B ocHoBaHuu nupammabl (BbicOTOM h) NexuT pomb co CTOPOHOW a 1 OCTPbIM YriioM 60°. Haiitn
o6beM nupamnasbl.

LUKAJIA U KPUTEPUN OLIEHKU
pelueHUs 3aaHUI BXOOAHOro KOHTpons

- 81 —-100 % - «OTNN4HO»

- 71— 80 % - «xopoLuo»

- 61— 70 % - «yooBnNEeTBOPUTENBHO»
- <60% - «HeyOoBMNeTBOPUTENBHO»

3apaHve cumTaeTtcs BEepHO peLIJéHHbIM, eCcnn npmeeaeHo noJyiHoe pelweHne ¢ NoACHEeHNAMU U 3anucaH oT-

BeT. Ecnu pelueHvne npuBegeHo He B NONHOM 00bEME Mnn OTCYTCTBYET, TO 3afaHNe CYMTAeTCa HeNpaBub-
HO PEeLUEHHbIM.
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8.2. TeKyLuMin KOHTPONb YCNEeBaeMOCTHU

B TeyeHue cemecTpa, NpOBOAWNTCSA TEKYLUMIA KOHTPOSb YCMEBAEMOCTM MO AVCLMMNIIMHE, K KOTOPOMY
obyyvarowmncs gomkeH 6biTb NOArOTOBMEH.

OTcyTCcTBME NPOMYCKOB ayAWTOPHBIX 3aHATUN, akTMBHas paboTa Ha NpakTUYeCcKnX 3aHATUAX, obliee
BbINOMHEHNe rpacmka y4ebHom paboTbl ABNATCA OCHOBaHUEM 1S NOMYyYEeHWUs MONOXUTENBHOW OLEHKU MO
TEKyLLLeMy KOHTPOIHO.

BOMNPOCHI n KEAC-3A0AHUSA
ANA caMoNnoAroToBKU K NPaKTUYeCKUM 3aHATUAM
B npouecce noagrotoBKM K CEMUHAPCKOMY 3aHATMIO 0ByyatoLLMACS n3ydaeT NnpeacTaBnNeHHbIe HMbKe BONPO-
cbl N0 TemaM. Ha 3aHaTMm obyyaroLlwmincs 4eMOHCTPMPYET CBOM 3HaHWUS NO M3yYeHHbIM Bonpocam B hopme
YyCTHOro oteeTa. [Ina ycBoeHns Matepuarna no Teme 3aHaTusa obydaroLuncs pellaeT 3agayn.

O6LWu anropuTMm camonoaroToBKU
1. HenctBus Hag MaTpyuaMu: YMHOXEHWE Ha YUCIO, CIOXEHUe maTpul, TPaHCMOHWPOBaHUE, YMHOXeEHne
maTpuL,
BbluncneHuve onpegenutenei
O6patHasa maTpuua
PelueHne maTpuyHbIX ypaBHEHWI
PaHr maTpuubl
PeleHune cuctembl NMHENHbIX YpaBHeHMI no popmynam Kpamepa
PelueHne cuctembl MMHENHbLIX YpaBHEHWUI MATPUYHBIM METOAOM
PelueHne cuctembl NMHENHbLIX ypaBHeHUIN meTodoM [aycca
. KsagpatnyHbie doopmbl
10.JIuHeRHbIe onepaumn Haf BEKTOPaMU: YMHOXEHWUE Ha YMCINO, CIIOXEHNE BEKTOPOB
11.CkansipHoe npov3BegeHne BEKTOPOB, ero NpMeHeHne B pelleHnn 3agad
12.BekTOpHOE NpounsBefeHne BEKTOPOB, ero NPUMEHEHNE B peLleHnmn 3ajaq
13.CmeluaHHOe Npor3BegeHne BEKTOPOB, ero NpUMeHeHne B peLleHnmn 3agay
14.MpsAmoyrorbHble KoopAMHaTLI Ha MIIOCKOCTH
15.MonspHble KOOPAMHATBLI Ha NNOCKOCTK
16.MpsAmasn Ha NnocKocTh
17.KpuBble BTOpOro nopsigka

©CoNoA~WN

18.IMnockocTb B npocTpaHcTee. [psmas nMHMA B NpOCTpaHCTBe

19.B3aumHoe pacnonoxeHune npsiMomn 1 nNnockocTu

20.lMoBEPXHOCTM BTOPOro nopsigka

21.JlnHenHoe NpocTpaHcTBO, 6a3nc U pa3aMepHOCTb JIMHENHOIO NPOCTPaHCTBA

22.JInHenHble oTObpaXKeHUs, NMMHEHbIE onepaTopbl

23.Anrebpaunyeckasi, TPUroHoMmeTpudeckasi, nokasarenbHas oopma KOMMIEKCHOTO Ynucna

24.0nepauuun Hag KOMMMEKCHbIMU Yucnamn: cymMma, npoussedeHune, geneHve, Bo3BedeHue B CTeneHb, Us-
BreYeHne KOpHs

8.2.1 lLlkana u KpuTepumn oueHnBaHuA
caMonoAroToBKU MO TeMaM NPaKTUYECKUX 3aHATUN

- OLIeHKa «3aYmeHOo» BbICTaBMSIETCA, €ClM 00yYaloLMIACs Ha OCHOBE CAMOCTOSITENIBHOTO U3YYEHHO-
ro maTepvana, CMOr BCECTOPOHHE pacKpbiTb TEOPETUYECKOE CofepKaHVe TeMbl. BnageeT meTogukamu npu
peLUeHUn NpakTU4YecKnx 3aaau.

- OLleHKa «He 3aYmeHOo» BbICTaBISIETCS, eCnu O0yYaloLmMincs HeakkypaTHO 0(OPMUI OTYETHbIV Ma-
Tepuan B Buae pedepaTa Ha OCHOBE CaMOCTOSITENIbHOrO M3y4YeHHOro Matepuana, He CMOr BCECTOPOHHE
pacKpbITb TEOPETUYECKOE CoepKaHue TeMbl. 3aTpyOHSETCS pellaTb NpakTUYeckue 3agaydm.
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KEWAC - 3A0AHMUA

Kevic 1 non3apaua 1
MoTpebuTens TpaTuT BeCb CBOM J0X0A Ha noTpebneHne asyx 6nar A n B. B Tabnuue npuBegeHsl exeme-

CAYHble AaHHble 06 oGbemMax NoTPebneHns U AMHaMuUKe U3MeHeHUs 4oXoaa NoTpeGuTens No OTHOLLEHUIO K
npeablayliemMy Mecsy:

ITotpebaeHue Jdoxox motpedHTens
b baaro 4 (ea.) | baaro B (exa.) (v.e.)
AHBapPh 20 35
despats 24 42 VBeTHYHTICA Ha 20%
MapT 20 30 VMEHBIIHICA Ha 25%

Torga oTHOLIEHUE CTOMMOCTU eauHuMLbl 6nara A K CTOMMOCTM eauHuLbl 6nara B paBHo ...

i

O b | .
o | Y | e
=_:||"'“

|

Keic 1 noasapava 2
MoTpebuTens TpaTuT BeCb CBOM AoX04 Ha noTpebneHne Asyx 6nar A n B. B Tabnuue npveegeHsbl exeme-

CAYHble AaHHble 06 oGbemMax NoTPebneHns U AMHaMuUKe U3MeHeHUs 4oxoaa NoTpPeGuTens No OTHOLLEHUIO K
npeablayliemy mMecsuy:

ITotpebiacHue Joxox moTpedHTeIs
S biaro 4 (ex.) | baaro B (ex.) (v.e.)
AHBaPh 20 35
despatsb 24 42 yBeTHYHICA Ha 20%
MapT 20 30 VMEHBIIHICA Ha 25%
Ecnun ctonmocTb eanHuLbl Onara A paBHa 3 y.e., TO goxoa I'IOTpe6MTeﬂF| B MapTe USMEeHUNCA Ha __ Yy.e.

BeBeouTe oTBeET:
Kenc 2 noasapava 1

HaHHble 06 ncnonHeHUn BlooKeTa 3a OTYETHBIN Nepuos NpuBeaeHsbl B Tabnuue, B KOTOPOW 3aaaHbl Koad-
MUMEHTbI NPSAMbIX 3aTpaT U KOHEeYHas NpoayKLUA oTpacnei:
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IToTpebieHHe KoHnegHas mpo-
O1pacis - :
Nel Ne 2 JyKuMa (v.e.)
Ne 1 0.20 0.10 60
Ne 2 0.10 0.30 130
Torga maTpuua koadUUMEHTOB NOMHbLIX 3aTpaT MMeeT BUS, ...
6 2
2 4
14 2
2 16
1{16 2)
1|2 14
% A
1{14 2)
1|2 16
\ 1

Keic 2 nop3apava 2
[aHHble 06 ncrnonHeHWn GrogokeTa 3a OTYETHbIA Nepuop NpuBedeHbl B Tabnuue, B KOTOPOKN 3afaHbl koad-
PULMEHTBI NPAMBIX 3aTPAT U KOHEYHAs NPOAYKUUSI OTpacnen:

[ToTpebiieHHe KoHedHas mpo-
et Ne 1 Ne 2 aykuug (v.e.)
Nel 0.20 0.10 60
Ne 2 0.10 0.30 130

Torga o6beM BanoBow npoAykumm otpacnu Ne 2 paBeH ...
BeBeounTe oTBeET:

Kenc 3 nogsagava 1

MoTpebuTens TpaTuT BeCb CBOM Joxo4 Ha notpebnexne asyx 6nar A n B. B Tabnvue npveegeHsbl exeme-
CsIYHble JaHHble 00 o0bemMax NoTpebreHnsa n AnHaMmnke M3MEeHeHUss 4oxona NoTpedbuTens No OTHOLLIEHWIO K
npeablayLemy MecsiLy:

ITotpedaeHue Joxox noTpedHTena
Mecan
baaro 4 (ea.) | baiaro B (ex.) (v.e.)
AHBaph 30 4
despatsb 33 6 VBeIHIHICA Ha 20%
MapT 40 3 VBEIHYHTICA Ha 25%

Torga OTHOLLIEHWE CTOMMOCTM eauHNLLLI Bnara A K CTOMMOCTU eauvHULLl Bnara B paBsHoO ...

1

2
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Kenc 3 noasagava 2

MoTpebuTenb TpaTUT BeCb CBOM A0X0A Ha noTpebneHune aByx 6nar A n B. B Tabnuue npuBeaeHbl exemMe-
CAYHble faHHble 06 o6bemax NoTpebneHns n auHamuke N3MeHeHUss 4oxoaa noTpebuTens No OTHOLLEHMUIO K
npeablayLiemy MecsiLy:

ITotpebaeHue Joxoa notpedHIend
Mecan
baaro 4 (ea.) | baiaro B (ex.) (v.e.)
AHBaApPh 30 4
deBpatb 33 6 VBeIHYHICA Ha 20%
MapT 40 3 VBETHYHTICA Ha 25%
Ecnu ctoMmocTb egmHnbl 6nara A paBHa 4 y.e., TO goxoa I'IOTpe6VITeJ'IFI B MapTe N3MEHUIICA Ha y.e.

BeeauTe oTBeT:

Keic 4 nop3apava 1

HaHHble 06 ncnonHeHun GlookeTa 3a OTYETHBIN Nepuos NpuBeaeHsbl B Tabnuue, B KOTOPOK 3aaaHbl KOad-
MUMEHTbI NPSIMbIX 3aTpaT U KOHeYHas NpoAYKLUA oTpacnei:

[ToTpebiueHHe KoHnegHas mpo-
Otpacas = -
Nel Ne 2 IVKLIHA (V.e.)
Ne 1 0.20 0.10 130
Ne 2 0.30 0.15 195
Torga maTpuua koadULMEHTOB NOMHbIX 3aTpaT MMeeT BUS ...
3 2
6 5

Kenc 4 nogsapava 2
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[aHHble 06 ncnonHeHnn SrogKeTa 3a OTYETHLIN NEPUOA NpUBEAEHLI B Tabnuue, B KOTOPOM 3agaHbl KO3 d-
UUMEHTBI NPAMbBIX 3aTpaT U KOHEYHas MPOAYKLMS OTpacren:

[TotpebneHHe KoHegHaa mpo-
Otpacie x :
Ne 1 Ne 2 IVKLIHA (V.e.)
Ne 1 0,20 0.10 130
Ne 2 0.30 0.15 195

Torpga o6bem BanoBon npoaykumm otpacnm Ne 2 paBeH ...
BeseaunTe oTBET:

Keinc 5 noasapaua 1
MoTpebuTens TpaTuT BeCb CBOM Aoxo4 Ha notpebnexue asyx 6nar A n B. B Tabnuue npveegeHsbl exeme-
CAYHble AaHHble 06 o6bemax NoTpebneHns N AMHaMyke U3MeHeHnsa 4oxoda NoTpedbuTens No OTHOLLUEHMIO K

npeablgyLiemMy Mecsuy:

M ITotpednente Jdoxox rotpedHreni
aceALl Brnaro A (ex.) | Bmaro B (ex.) (v.e)
SHBAPb 16 10
(eBpans 18 15 YBETHYHIICA Ha 20%
MapT 20 25 VBEIIHYHICA Ha 25%
Torga oTHOLWIEHNE CTOMMOCTU eanHMLbl 6nara A K CTOMMOCTM eAuHuUbl 6nara B paBHO ...
5
.2
2
5
25
27
1
2

Kenc 5 nogsapava 2
MoTpebuTens TpaTUT BeCb CBOM JoX04 Ha NoTpebneHune aByx 6nar A n B. B Tabnuue npvBeeHbl exeme-
CsIYHble JaHHble 00 00bemMax NoTpebreHnsa n AnHaMmke M3MEeHeHUs 4oxoaa NoTpedbuTens No OTHOLLIEHWIO K

npeaplayliemy mMecsuy:

: ITotpedneHue Jdoxox roTpedHreni
Mecsu Bnaro A (ex.) | Bnaro B (ex.) (v.e)
SAHBAPb 16 10
(peBpamn 18 15 VBEHIHICA Ha 20%
MapT 20 25 VBEIIHYIHIICA Ha 25%
Ecnu ctoumocTb eguHmubl 6nara A pasHa 10 y.e., To goxon notpedutens B MapTe U3SMEHWUNCA HA
y.e.

BeeauTe oTBeT:

Kenc 6 nogsapgava 1
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[aHHble 06 ncnonHeHnn SrogKeTa 3a OTYETHLIN NEPUOA NpUBEAEHLI B Tabnuue, B KOTOPOM 3agaHbl KO3 d-
UUMEHTBI NPAMbBIX 3aTpaT M KOHEYHas NMPOAYKLMS oTpacren:

o IToTpebaenue KoHeuHasa npo-
pacie Ne 1 Ne 2 TyKIms (V.e.)
Ne 1 0.20 0.30 210
Ne 2 0.20 0.10 30
Torga maTpuua kKoahrUMEHTOB NOMHbIX 3aTpaT MMeeT BUS ...
1 {45 15
33110 40
(45 10)
15 40
L3 7
(45 15)
10 40
L} 7
1 {45 10
33|15 40

Kenc 6 nogsapava 2

[aHHble 06 ucnonHeHun GrogkeTa 3a OTYETHBIN Nepuod NpvBeneHbl B Tabnuvue, B KOTOPON 3agaHbl KO-
ULMEHTBI NPAMBbIX 3aTpaT U KOHEYHasa NPOAYKLMA oTpacrnen:

0 IToTpebaeHue KoHevHaa npo-
tpacie Ne 1 Ne 2 avKIHA (V.2.)
Ne 1 0.20 0.30 210
Ne 2 0.20 0.10 30

Torpa ob6bem Banosow npodykumm otpacnu Ne 1 paseH ...
BeegwuTte oTBeT:

Kenc 7 nogsagava 1

MoTpebuTens TpaTuT BeCb CBOM Joxo4 Ha notpebnexne asyx 6nar A n B. B Tabnvue npveegeHsbl exeme-
CAYHble AaHHble 06 o6bemax NoTpebneHns n guHamvke M3MeHeHUs oxo4a NoTpeduTens No OTHOLLEHWIO K
npeablgyliemMy Mecauy:

ITotpebaeHue Hdoxoa nmoTpedSHIend
Mecan
Biaro 4 (ex.) | biaro B (ex.) (v.e.)
AHBaPh 20 45
deBpaib 30 15 VMEHBIITHTICA Ha 20%
MapT 24 39 VBETHYHTICA Ha 25%

Toraa oTHOLUEHWE CTOMMOCTU eauHuubl 6nara A K CTOMMOCTM eauHuLbl 6nara B paBHo ...

1

2
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b |

L | b

Kenc 7 nogsapava 2

MoTpebuTenb TpaTUT BeCb CBOM A0X0A Ha noTpebneHune aByx 6nar A 1 B. B Tabnuue npuBeaeHbl exemMe-
CAYHble faHHble 06 o6bemax noTpebneHns n auHamuke N3MeHeHUss 4oxoaa noTpebuTens No OTHOLLEHMUIO K
npeablayLiemy MecsiLy:

ITotpedaeHue Joxoa nmoTpedSHIeNd
Mecan
baaro 4 (ea.) | baaro B (ex.) (v.e.)
AHBapPh 20 45
despatsb 30 15 VMEHBIIHICA Ha 20%
MapT 24 39 VBEIHYHTICA Ha 25%
Ecnu ctoMmocTb egmHnbl 6nara B paBHa 3 y.e., TO goxoan FIOTpGGVITeJ'Iﬂ B MapTe UsSMeHWurica Ha y.e.

BeeauTe oTBeT:

Kenc 8 noasapava 1

MoTpebuTens TpaTUT BeCb CBOM Joxo4 Ha noTpebnexne asyx 6nar A n B. B Tabnuue npvBeeHbl exeme-
CslYHble JaHHble 00 0O0bemMax NoTpebreHnsa n anHaMmmke M3MeHeHUs goxoaa noTpedbuTens No OTHOLLIEHWIO K
npegblaywemMy MecsiLy:

' IToTpedaeHue Joxox moTpeSHTena
TS baaro A4 (ex.) baaro B (e1.) (v.e)
AHBAPh 20 40

despans 25 50 VBeTHYHICA Ha 25%

MapT 33 56 vBeTHYHICA Ha 20%

Torga oTHOLIEHUE CTOMMOCTU eauHuLbl 6rnara A K CTOMMOCTM eauHuLbl 6nara B paeHo ...

3

1
73

39

k| =
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Kenc 8 nogsapava 2

MoTpebuTens TpaTuT BeCb CBOM J0OX0A Ha noTpebneHune asyx 6nar A n B. B Tabnuue npuBegeHsl exeme-
CAYHble faHHble 06 o6bemax NoTpebneHnss 1 guHaM1Ke N3MeHeHMs 4oxo4a NoTpedbuTens No OTHOLLEHMIO K

npeablayliemMy Mecsy:

. IToTpeSIeHHe Jdoxonx moTpedHTea
TSCiR Baaro A4 (ea.) baaro B (e1.) (v.e)
AHBAPh 20 40
deppais 25 50 VBEIHYHICA Ha 25%
Mapt 33 56 vBeTHYHICA Ha 20%
Ecnu ctoumocTb eamHmnubl 6nara A pasHa 8 y.e., To goxof notpebutens B MapTe U3MEHUNCA Ha __ y.e.

BeseaunTe oTBET:

LUKAITA U KPUTEPUU OLLEHKU
BbINOSIHEHUS KeWc — 3aaaHumn

- OLIEHKa «OMJIUYHO» BbICTABISAETCA 00yYaloLWeMycs, ecnv NpeaioeHHoe pelleHne keic — 3aga-
HMs 06QyMaHHO, 0BYy4YaloLMIACA YETKO, TIOMMYHO U rPaMOTHO M3naraeT pelleHue, AenaeT BepHble BblBOAbI,
KoTopble y6eauMTenbHo 0GOCHOBLIBaAET, AEMOHCTPMPYET NocnenoBaTerlbHOCTb pPeLleHns, oTBeYyaeT Ha [0-
NONHUTENbHBIE BONPOCHI NpenoaaBaTens U ayauTopun.

- OLIEHKa «XOPOLLUO» BbICTaBNSAETCA 00y4YatoleMycs, ecrnv NpeanoXeHHoe pelleHne Keilc — 3agaHus
06aymaHHo, o6yYalolmMincsa NOTMYHO U rPaMOTHO M3naraeT pelleHue, HO OonyckaeT He3HauYuTernbHble He-
TOYHOCTWU, BbICKa3blBaeT COOCTBEHHbIE pa3MbILLNEHNS, AeNaeT BEpHble BbiIBOAbI, KOTOpble He Bcerda yoeau-
TenbHO 060CHOBbLIBAET, OTBEYAET Ha AOMONTHUTENbHbIE BOMPOCKI NpernoaaBaTtens 1 ayautopun.

- oLeHKa «ydoeremeopumersibHO» BbICTaBMNAETCA 00y4YalolWwemMycs, ecrnv npeanaraemoe UM pelue-
HMe Keiic — 3aJaHus He NpoaymMaHo [0 KOoHua, obyyatolmincs 3aTpyaHseTcs BbickazaTb COBGCTBEHHOE MHe-
HMe n obocHoBaTb ero, cnabo AenaeT BbIBOAbI, CNabo oTBeYaeT Ha AOMONHUTENbHbIE BONPOCHI Npenoaasa-
Tens U ayauTopun, OonyckaeT oWwnGKK, KOTopble OalT HEBEPHOE peLleHme.

- oLeHKa «HeydoeriemeopumeribHO» BbICTaBRsSieTcs obyyatolemycsi, ecrnm Keluc — 3ajaHue He pe-
LLIEHO.
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9. NMpomexyTo4yHas (cemecTpoBas) aTTecTalumsa No Kypcy

9.1 HopmaTtuBHas 6a3a npoBeaeHus

I'IpOMe)KYTO"IHOﬁ aTTecTauumn 06yqarou.mxc;| no pe3ynbTaTaM U3yvyeHnsa QUCUUNIINHDbI!

1) pencteytowee «lMonoxeHne O TeKyLLIEM KOHTPOIE yCNeBaeMoCTH, MPOMEXYTOYHON aTTecTaumm obyyato-
LLUMXCS MO nporpaMMam Bbicllero obpasoBaHus — nporpammam 6akanaspuarta, nporpammam cneumnanureTa,
nporpaMmmam MaructpaTypbl 1 cpegHero npodeccruoHanbHoro obpasosaHus B PIr50Y BO Omckun TAY»

9.2. OCHOBHbI€ XapaKTepPUCTUKUN

I'IpOMe)KYTO"IHOﬁ aTTecTauuvmn 06yqarou.mxc;| no uToram n3yv4yeHmnd gUCUUNIIUHbI

Uenb
NPOMEXYTOYHON aTTecTauum -

YCTaHOBIIEHNE YPOBHSI AOCTWXKEHMS KaXabIM 00yYatoLLMMcs Lienemn
00y4yeHns No AaHHOM OUCLUMNIIMHE, U3NOXEHHBIX B N.2.2 HAaCTOSLEN
nporpamMmmbl

Popma
NPOMEXKYTOYHOW aTTecTauum -

Ok3ameH

MecTO 3Kk3ameHa
B rpacmke yuyeb6HoOro npouecca:

1) NOAroToBKa K 9K3aMeHy 1 caadva 9Kk3aMeHa OCYLLECTBIAETCS 3a CYET
y4ebHOoro BpemeHun (TpygoEMKOCTM), OTBEAEHHOINO Ha 3K3aMeHauuoH-
Hyto ceccuto anga obydarowmxca OlMOIM 38.03.01 BkoHOMUKKaA, CpOKU
KOTOPOW YCTaHaBMMBAKTCA NPMKa3oM No ounuany

2) paTa, BpemMs U MECTO MpoOBeAeHWs 3K3ameHa onpegenserca rpa-
dUKOM cAaynm  IK3aMEHOB, YTBEPXKAAEMbIM [OEKaHOM dakynbTeTa

BbICLLETO 06pa3OBaHVIFI

Popma 3k3ameHa - YCTHas

Mpouenypa npoBeaeHus aK3ame-
Ha -

npeacTaBneHa B POHAE OLEHOYHbIX CPEACTB MO ANCUMNIIVHE
(cm. MpunoxeHue 9)

1) npeactaBneHa B oHAE OLLEHOYHbIX CPEeACTB MO AUCUUMMMHE
MpunoxeHue 9)

2) oxBaTbiBaeT pa3gensl Ne 1-6 (B cooTBeTCcTBUM C M. 4.1 HacTosALWwEero
OOKYMeHTa)

(cm.
Ok3ameHaUMOHHasA nporpamMmma
no yye6Hon gucumnsivHe:

MeToguyeckue matepuanbl, on-
pepensowme npoueaypbl OLEeHU-
BaHUsA 3HaHUW, YMEHUN, HaBbIKOB:

npeacTaBneHbl B OHAE OLEHOYHbIX CPeaCcTB N0 AUCLMMIUHE
(cm. MpunoxeHue 9)

NPOLEEOYPA NPOBEOEHUA SK3AMEHA

OGyyvaownicss gonyckaeTcsl K 9k3ameHy TOMbKO No ¢pakTy BbINOMHEHWUs rpadmka y4ebHbix pabor,
npegycMoTpeHHbIX paboyen nporpaMMon gucumnnuHbl. o ntoram mMsydeHus aucumnnuHel, obydarowmecs
MPOXOAAT 3aKnNiounTenbHOe TecTnpoBaHue. TecTupoBaHue SBNseTcs PopMON KOHTPOIS, HanpaBreHHON Ha
NpoBepKy BMNageHus TePMMHOMNOrMYECKMM annapaToM, COBPEMEHHbIMU MHOPMALIMOHHBIMWU TEXHONOMMAMU
N KOHKPETHbIMW 3HaHWAMU B 06nacT dyHaamMeHTanbHbIX Y NPUKNaAaHbIX ANCUMUMIUH.

LUKANA U KPUTEPUN OLEHUBAHUA
OTBETOB Ha BONPOCHI 3K3aMeHa

Pe3ynbTaTbl 3k3aMeHa onpeaensoT OLeHKaMN «OTIMYHOY, «XOPOLLOY», «YOOBNEeTBOPUTESNbHO», «He-
YOOBMNETBOPUTENBHOY» Y 0OBABNSAIOT B A€Hb 3K3aMeHa.

9.3. 3aknunTenbHOe TeCTUpOBaHUe No UTOraM U3y4YeHUs AUCLUNIINHDI
Mo utoram nsyyeHus ANCUMNIMHLI, 0GyYatomMecs: NPOXOANAT 3akrounuTernbHoe TecTupoBaHue. TecTu-
poBaHUe ABRsieTcs POPMOI KOHTPOIsi, HanpaBlieHHON Ha NPOBEPKY BNaaeHWst TEPMUHONOrMYECKMM anna-
paToM, COBPEMEHHBIMU MHPOPMAaLMOHHBIMU TEXHOMOMUSIMU U KOHKPETHBLIMW 3HaHMSIMKU B oBnactu dyHaa-
MEHTanbHbIX U MPUKNaAHbIX OAUCLUMIIWH.
9.3.1 NMoaroToBKa K 3aKNO4YUTeNIbHOMY TECTUPOBaHUIO MO UTOraM U3YyYeHUs1 QUCLUNIIUHDI

TecTupoBaHMe OCYLLECTBISAETCS MO BCEM TEMaM U pasgernamM OUCLMNIIMHDI, BKIoYas TeMbl, BbIHOCUMbIE Ha
CaMOCTOSATENbHOE N3yYeHune.
Mpoueaypa TeCTMpPOBaHMSA OrpaHMYeHa BO BPEMEHU M NpeanonaraeT MakCcumarbHOe cocpeaoToye-

H1e oOy4aloLerocs Ha BbINOSIHEHWM TECTA, COAEPKALLEro HECKObKO TECTOBbIX 3aaHUN.

TecTnpoBaHue NpoBoAUTCS B MUCbMEHHON chopme (Ha BymakHoM HocuTene). TecT BkYaeT B cebs
20 BonpocoB. Bpems, oTBoaMMOE Ha BbINOMHeHMe TecTa - 60 MuHYT. B kaxabli BapuaHT TecTa BKMYalTCs
BOMPOCbI B CriefyloleM COOTHOLLEHUKN: 3akpbiTble (OAWHOYHbIN  BbIBOp) — 25-30%, 3akpbiTble
(MHOXecTBeHHbIN BbIGop) — 25-30%, oTKpbITbie — 25-30%, Ha ynopsigoyeHne n cootseTctane — 5-10%
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BnaHk TecTa
Obpasey
depnepanbHOe rocygapcTBeHHOe OloakeTHOe obpa3oBaTeribHOE yupexaeHue Bbicliero obpasoBaHus

«OMCKuMI rocyaapCTBEHHbIN arpapHbin yHuBepcuteT uMmenu MNM.A. CtonbinnHa»

TecTupoBaHue No UToraMm 0OCBOEHUA AUCUUNIINHBI «JluHenHasa anre6pa»
Onsa obyvyarowmxca HanpaBneHus noarotosku 38.03.01 dkoHoMuka

o]V [e] rpynna
OaTa

YBaxaemble oby4vatoLnecs!
Mpexge 4Yem npUCTYNUTL K BbIMOSMIHEHWIO 3adaHW  BHMMATENbHO O3HaKOMbTECh C

WHCTPYKLUMER:

1. OTBeyast Ha BONpoC € BbIOOPOM MPaBUMBHOTO OTBETA, MPaBWflbHbINA, HA Ball B34,
OoTBeT (OTBETLI) 00BEAMTE B KPYXKOK.

2. B 3apgaHusix oTKpbITOM hOpMbl BNULLIMTE OTBET B MPOMYCK.

3. B 3agaHusix Ha COOTBETCTBME 3anofHUTE Tabnuuy.

4., B 3apaHusix Ha NpaBWrbHYK MOCNEAOBaTENbHOCTb BMULLUTE MOPSIAKOBLIA HOMEpP B
KBaapar.

4, Bpewms Ha BbinonHeHve Tecta — 60 MUHYT

XXenaem ygauu!

MprmMepHbIN TecT

2 -5 3 2
Ecrm 4 = 0 mB= , To matpuua C = A + 3 - B umeet Bua...
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Onepauust Nnpov3BeAeHns MaTpuUL, NPaBUIbHO onpedeneHa Ans MaTpUYHOrO YMHOXEHUs Buaa... (Ykaxume
He MeHee 08yX 8apUaHmMo8 omeema)
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He MeHee d8yx gapuaHmos omeema)
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dopmyna BblMUCIIEHNA OMpedennuTens TpeTbero nopsaka

Hus: ...(YKkaxume He MeHee d8yx gapuaHmos omeema)
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CDopmyna BbIHUCIIEHUNA onpeaennuTena TpeTbero nopAaanka

HUS: ...(YKkaxume He MeHee d8yx sapuaHmos omeema)
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24-1 1
Matpuua A = 3 BbIpOXAEeHa Npu A, paBHOM...

1
1
2

3

1

9.3.1 WWKANTA U KPUTEPUU OLLEHKA
OTBETOB Ha TeCTOBble BOMNpPOCHI

- 81— 100 % - «omnAu4yHoO»

- 71— 80 % - «xopowo» 3a4ymeHo
- 61— 70 % - «ydoeriemaopumesibHO»

- < 60% - «HeydosriemeopumesibHo» - He 3a4meHo

9.4 MNMepeyeHb NPUMEpPHbIX BOMPOCOB K 3K3aMeHy
OnpegenvTeny BTOPOro 1 TpeTbero nopsaka.
MwuHopebl, anrebpaunyeckme gononHeHus, Teopema Jlannaca.
O6uwme ceoncTBa onpegenuTenen.
MaTpuLibl: OCHOBHbIE NMOHATUS.
[encTBna Hag maTpuLamn: CrnoXeHne Matpul, yMHOXEHUE Ha Y1CHO.
[HencTBns Hag maTpuuammn: TpaHCNOHUPOBAHWE, YMHOXEHWE MaTpuL,.
O6patHas maTpuua.
PaHr matpuupl.
CuncTeMbl NMHENHBIX YpPaBHEHWUI: 06LLME NOHATUS U onpedeneHuns.
10 PelueHne HEBLIPOXAEHHbLIX CUCTEM JIMHENHbBIX YPaBHEHNIN MATPUYHBLIM CIIOCOBOM.
11.MeTtop Kpamepa.
12.PelueHune cucTeM NUHENHbLIX ypaBHeHUn meTodom [Maycca.
13.TMoHsTHE BEKTOpa Ha NMNOCKOCTU, KOOPAMHATLI BEKTOPA, IMHENHbIE Onepauny Hag BEKTOpamMu: yMHOXe-
HME Ha YUCIIo, CroXeHMe BEKTOPOB.
14.BekTOpbl B TPEXMEPHOM MPOCTPAHCTBE; OCHOBHbLIE Onepaumm Hag BEKTOPaMW.
15.PasnoxeHune BekTopa no 6a3ncHbIM BEKTOpaM; KOOpAuHaThl BekTopa. CBOMCTBA BEKTOPOB B KOOPAUHA-
Tax.
16.CkansipHoe npou3BeeHNne BEKTOPOB N €ro CBOMCTBA.
17.MpumeHeHne ckansapHOro NpousBeAeHUs K pelleHunto 3agad.
18.BekTOpHOE NponsBedeHne BEKTOPOB: orpeaeneHve, CBOMCTBA, NPUMEHEHNE.
19.CmellaHHOE Npou3BeieHNe BEKTOPOB: orpeaenieHne, CBOMCTBA, NPUMEHEHNE.
20.TMoHATME NnonsapHbIX KOOpAUHAT.
21.B3anMMocBsA3b NONApHbLIX KOOPANHAT C NPSAMOYIONbHBIMU KOOPAMHATaMMU.
22.[lekapToBbl KOOPAMHATLI Ha NNOcKocTK. MNpocTenune 3agadm Ha MeTo KoopanHarT.
23.YpaBHEHMS NPAMON Ha NNOCKOCTU.
24.3apa4m Ha NpUMEHEHNe ypaBHEHUS NPSIMOM Ha NITIOCKOCTU: pacCTOSAHME OT TOYKWU A0 NPSIMON.
25.3aga4m Ha npUMeHeHne ypaBHEHUS NPSIMOM Ha NITOCKOCTU: OTbICKAHWE TOYKM NepeceyeHus ABYX Mnps-
MBbIX.
26.3aga4ym Ha npyMeHeHne ypaBHEHUS NPSIMOM Ha NITOCKOCTU: CMbICH IMHEVNHOIO HEPAaBEHCTBA Ha NITOCKO-
cTu.
27.T1oHATME NTMHUKW BTOPOro Nopsiika Ha MOCKOCTU. YpaBHEHUE OKPY>KHOCTH.
28.3nnvnc u ero cBoWcTBa.
29.M'vnepbona v ee cBoWncTBa.
30.Mapabona n ee ceoncTea.
31.Pa3nunyHble ypaBHEHUs NITOCKOCTM B NMPOCTPaHCTBE.
32.YacTHble criyqyan pacnonoXXeHusi NIIoCKOCTM B MPOCTPaHCTBE.
33.Yron mexay nnockoCTAMM, pacCTOAHUE OT TOYKU [0 NNOCKOCTN B NPOCTPaHCTBE.
34.YpaBHeHUs1 NPSIMOMN B NPOCTPaHCTBE (KAHOHMYECKOE; ypaBHEHUE MPSAMON, NPOXOAsLIEN Yepes ABe TOY-
Kn).
35.YpaBHeHus npsiMor B NpOCTpaHCTBE (MapamMmeTpudeckoe; obLiee ypaBHeHUe).
36.B3anvMHoe pacnonoxeHue npsiMon 1 NNOCKOCTU.
37.YpaBHeHne NoBEpPXHOCTW BTOPOro Nopsiaka, BUAbl NOBEPXHOCTEN BTOPOro nopsaaka.
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38.0npeneneHne NMHENHOro NPOCTpaHCTBa.

39.CBoWicTBa NIMHENHOTO MPOCTPaHCTRA.

40.ba3unc nMHeNHOro NpocTpaHCcTBa.

41.Pa3MepHOCTb JIMHENHOrO NPOCTPAHCTBA.

42.TloHATME NMHEHOIO OTOOpaXeHus.

43.JInHenHbIe onepaTopsbl.

44.TloHATME KOMMMEKCHOro YMcna, 4eUcTBUTeNbHas M MHMMasi 4acTu KOMMMEKCHOro Ymicna, nsobpa-
XXEHMe Ha KOMMNEKCHOW MIOCKOCTU.

45.Anrebpaunyeckasi, TpUroHomeTpuyeckas, nokasarenbHasa oopMa KOMNIEKCHOro Yncna.
46.0nepauunun Hag KOMMMAEKCHbIMU YucnaMmu: cymma.

47.0nepaLmm Hag, KOMMNNEKCHbIMWU Yucnamn: Npon3BedeHue.

48.0nepaumm Hag KOMMNEKCHbIMW Yucnamn: geneHue.

49.0nepauuun Hag KOMMMAEKCHBIMW YiCNaMn: BO3BEAEHME B CTEMNEHb, U3BIIEYEHNE KOPHS.
50.06nacTv Ha KOMMJIEKCHOM NIIOCKOCTU

NMPUMEP 3K3AMEHALUMOHHOIO BUNETA

PepepanbHoOe rocygapcTBeHHOe GrogXeTHOe obpa3oBaTenbHOe yupexaeHue
BbiCLLEro o6pa3oBaHus
OMCKuM rocyaapcTBeHHbIN arpapHbin yHuBepcuteT uM. MN.A. CtonbinuHa
Kadheapa rymaHuTapHbIX, cOLManbHO-3KOHOMUYECKUX U (pyHAAMEHTanbHbIX AUCLMNNNH

3K3AMEHALIMOHHbINA BUNET Ne 1
no gucuunnuHe JluHenHasn anre6pa

O6uwme ceoncTBa onpegenuTenen.

PasnoxeHne BekTopa no 6a3vcHbIM BEKTOpaM; KOOPAMHATLI BEKTOpPA.

3Has koopauHaTel BepwuH A(1, 0, 3), B(4, 0, 2), C(2, 6, 7) TpeyronbHunka ABC, BbISICHUTb, ABNsieTcA
NN OH NPSIMOYTONbHbIM.

wh e

3aBeaytoLwmn kadeapon

YmeepxxdeH Ha 3acedaHuu kaghedpsbi , npomokorn Ne
(HavmeHoBaHMe) (DaTa)

LWkana n Kputepun oueHnBaHuA

OCHOBHbIe KpUTEPUM OLEHKM 3HaHWUI MO y4eBHOW ANCUMNNNHE NPY UTOTOBOM KOHTPOSE:

«OTnu4YHO» — 3a rnybokoe 1 NOMHoe 3HaHWe TeopeTUYEeCcKoro MaTtepuana: 3HaTb MNONOXeHUs, onpeaeneHus,
TeopeMbl, JoKa3aTenbcTBa TEOPEM, NOHMMAaTb B3aMMOCBA3b MeXAy NOHATUAMU, YMETb MPUMEHSATb Teope-
TUYECKNIA MaTepuan Npu peLueHnn 3agay.
«XopoLlo» — OTBET He OOMKeH cogepxaTtb rpybbix owmnbok, MaTepuan ocBeLLaeTcs NOMHOCTbI0, NPUMEHS-
€TCA TeopeTUYEeCKUin MaTepuan Npu pelleHnn 3agad, Ho BO3MOXHbLI He[JOYEThI, YCTpaHseMble nocne HaBo-
OSLWMX BONPOCOB.
«Y[0BNETBOPUTENBHO» — 3HaHWE OCHOBHBIX MOHATUN, YTBEPXOEHUN, YMEeHue peluaTb TUNOBbIE 3adayu,
3HaHWe OCHOBHbIX METOOB UX peLUeHus.
«HeypoBneTBopuTeNbHO» — 3@ HE3HaHWE OCHOBHLIX MOHATUA, NpaBur, CBOWCTB, 3a HeyMeHue
NPUMEHSITb MOHATUSA K PELLEHUIO TUMOBLIX 3a4au.

BbicTaBneHue OLeHKM ocyLleCcTBIIsAeTCA C y4eTOM onncaHus noxasaTeneﬁ, KpuTepueB U LWKan oueHunBa-
HUSA KOMMEeTEeHUMA No AUCUUNIINHe, NpeAcTaBleHHbIX B Tabnuue 1.2
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10. UndbopmaLmmoHHOe n meToauyeckoe obecnevyeHne yuebHoro npouecca no AUCLUNNNHE

B cooTBeTCcTBUM C AENCTBYIOLWMMUN FOCYAapCTBEHHLIMU TpeboBaHUSAMM ANiS peanu3aumm y4ebHoro
npouecca no avcumnnuHe obecneunsaroLLern kadenpon paspabaTbiBaeTcs U MOCTOSHHO COBEPLUEHCTBYETCS
y4yebHo-meToandeckuin komnnekc (YMKL), cooTBeTCTBYHOLIUIA OaHHOW paboyen nporpaMmme 1 npunaraemblii
K Hel. [pu paspaboTtke YMK[ kadenpa pykoBoACTBYETCS YCTAaHOBMNEHHLIMW YHUBEPCUMTETOM TpeboBaHMAMM
K ero CTpykType, cogepxaHuo n ocopmrienmto. B coctaB YMKL BXoasT nepedncrieHHble HKe u apyrue

WCTOYHMKKN y4ebHOW 1 y4ebHOo-MeToan4eckon uHpopmaumn, cpeactasa HarnsgHOCTU.

OnekTpoHHasa Bepcus akTyanbHoro YMK], agantupoBaHHas onst 00yyatlowmnxcs, BbICTaBNseTCs Ha
Intranet-cepBepax BbinyckatoLero nogpasfaeneHs U B 3NeKTPOHHOM MeTOAMYEecKOM KabunHeTe obyyvatoLe-

rocq.

NMEPEYEHb
nuTepaTypbl, peKOMeHAYyeMOoW
ANA N3y4eHUs AUCUMUNIINHBI

ABTOp, HahMeHOBaHWeE, BbIXOOHble JaHHblEe

HocTtyn

1

OcHoBHas y4yebHas nuTeparypa:

Kpacc M. C. MatemaTtuka gnsi akoHoMmyeckoro b6akanaespuaTta : y4ebHuk / M.C.
Kpacc, B.I. YynpbiHoB. — Mockea : MUHOPA-M, 2020. — 472 c. — ISBN 978-5-
16-004467-5. - TekcT : 3NEKTPOHHbIN. - URL:
https://znanium.com/catalog/product/1072296(nata obpawenus: 12.05.2020). —
Pexvm goctyna: Ans aBTopus. nonb3oBaTenem

http://znanium.com/

Pyobik B. M. JlnHeliHasa anrebpa : yvyebHoe nocobue / b.M. Pyabik. - Mockea:
VHOPA-M, 2019. - 318 c. - ISBN 978-5-16-004533-7. - TeKCT : 9aNeKTPOHHbIN. -
URL: https://znanium.com/catalog/product/1010102(gaTa obpalleHus:
12.05.2020). — Pexvm gocTtyna: Ang aBTopus. nonb3oBartenem

http://znanium.com/

Beicwasa maTtemaTtuka Ans 9SKoOHOMMYecKoro 6akanaepuaTa: y4eOHUK U NPaKTUKyM
[ H. . Kpemep, B. A. MNyTko, N. M. TpuwwuH [v ap.]); noa pea. H. W. Kpemepa. - 4-
e u3g., nepepab. n gon. - Mocksa: KOpawr, 2013. - 909 c.

BubnunoTteka Tapckoro cu-
nnana ®Ire0Y BO Omckui
rAY

HononHutensHas yyebHas nuTtepaTypa:

BopTtakosckuii A. C. JIuHenHasa anrebpa B npumepax u 3agayax : y4ebHoe noco-
6ve / A.C. boptakosckun, A.B. MNaHTenees. — 3-e usg. — Mocksa: MHOPA-M,
2020. - 592 c. — ISBN 978-5-16-010586-4. - TeKCT : aNneKkTpoHHbINn. - URL:
https://znanium.com/catalog/product/1045621(nata obpawenus: 12.05.2020). —
Pexvm goctyna: ans aBTopus. nonb3oBaTenem

http://znanium.com/

BopTakosckuit A. C. IluHerHas anrebpa u aHanuTuyeckas reomeTpust. [NpakTukym
: yuebHoe nocobwue / A.C. bopTtakoBckuii, A.B. MaHTenees. — 2-e n3g., ctepeo-
TmMn. — Mocksa: MHOPA-M, 2019. — 352 c¢. — ISBN 978-5-16-010206-1. - TekcT
. anekTpoHHbIn. - URL: https://znanium.com/catalog/product/1014764(nata 06-
paweHus: 12.05.2020). — Pexwvm goctyna: Ansg aBTopu3a. Nonb3oBartenen

http://znanium.com/

PybawknHa E. B. lNuHeriHasa anrebpa. JlnHenHble onepatopbl. KBagpatuuHblie
dopmbl. KomnnekcHble yncna: yyebHoe nocobue / PybawkmHa E.B. - Mocksa :
MHO®PA-M, 2016. - 38 c. - ISBN 978-5-16-011858-1. - TeKCT : 3NEKTPOHHbIN. -
URL: https://znanium.com/catalog/product/544419(nata obpalleHus:
12.05.2020). — Pexvm gocTtyna: Ansg aBTopus. nonb3oBartenem

http://znanium.com/

LWepwHes B. I'. OcHoBbI NMHenHON anrebpbl 1 aHanMTUYECKON reomeTpumn: y4eb-
Hoe nocobue / B.I". lUepwHes - Mockea : UIHOPA-M, 2017. - 168 c. - ISBN 978-5-
16-005479-7. - TekcT : AMEKTPOHHbIN. - URL:
https://znanium.com/catalog/product/558491(nata obpawenus: 12.05.2020). —
Pexvm gocTtyna: Ans aBTopus. nonb3oBaTenem

http://znanium.com/

MaTtemaTuka B akoHOMUKe: y4yebHuk. Y. 1. JluHelrHas anrebpa, aHanuTuyeckas
reomeTpusi U nNuUHenHoe nporpammuposarne / A.C. ConogosHukoB, B.A. babaii-
ues, A.B. bpannos, W.I'. lUaHgpa. - 3-e n3a., nepepab. un gon. - Mockea: ®uHaH-
Cbl 1 cTtatTuctuka, 2013. - 384 c. — ISBN 978-5-279-03488-8 - TeKCT : 9NEeKTPOH-
Heih. - URL :http://www.studentlibrary.ru/book/ISBN9785279034888.html(gaTa
obpauenuns: 12.05.2020). — Pexxum goctyna: ans aBTopus. nonb3oBartenemn

http://www.studentlibrary.ru/
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