PabGouasi nporpaMMa JTHCHHMILIMHBI (MOAYJIs1) KAHAJIUTHYECKAS] T€OMeTPHUs», BKJIIOYas
OLICHOYHBIC MaTE€pPHAJIbI

1. TpeGoBanus Kk pe3yiabTaTaMm 00yYeHUsI M0 TUCHUILIMHE (MOTYJIIO)
1.1. Ilepeyenb koMmeTreHuMi, ¢opmMHupyeMbIX JHCHUIVIMHOW (MoOay/J1eM) B Ipouecce
OCBOEHHS1 00pa30BaTeJbLHONH MPOrPaMMBbl

I'pynna komneTeHUM Kareropusi komnereHumii Koapbl u conepkanne KoMneTeH Ml
YHuBepcalibHbIE - -

OobmenpodeccroHabHBIC - OIIK-1.  CmocobeH  TpUMEHSATH

€CTECTBEHHOHAYYHEIC u

0OIIIeNH)KEHEPHBIE 3HAHMSI, METOMbI

MaTeMaTHYeCKOTo aHanm3a u

MOJACINPOBAHUA, TCOPETUUYCCKOTO M

OKCIICPUMEHTAJIBHOTO HCCJICAOBAaHUA

B ITpo(ecCHOHAITLHOM JISATEIbHOCTH
IIpodeccronabHBIE - -

1.2. KoMmnereHuum W MHAMKATOPbI HMX JAOCTH:KeHHMsI, (OPMHPYeMbIX JHCHUIINHON

(MojyJieM) B mpouecce 0CBOeHHs1 00pa30BaTeIbHOI NMPOrpaMMbl

Kon Kon unaukaropa
Copep:kaHue HHIAKATOPA KOMIETEHIINT
KOMIIETEH I KOMIIETeH NI
OIIK-1 OIIK-1.1 [IpumeHsieT METOahl MAaTeMaTHYeCKOTO aHaiu3a W MOJCIMPOBAHUS B
npodecCHOHATLHOM eI TENIbHOCTH

1.3. Pe3yabTaThl 00y4eHHs1 O JMCUMILINHE (MOTYJIIO)
Heab wu3yyeHMs IUCHMILIMHBI (MOAYJas1) — (QOPMUPOBAHME MATEMAaTUYECKOH KYJIbTYpPbI
CTYJICHTOB, OBJIQJICHHE COBPEMEHHBIM  allllapaToM MaTeMaTHKU Uil JajbHEHIIero
UCTOJNBb30BaHUSI B JIPYITMX 00JacTAX eCTECTBEHHOHAYYHOTO 3HAaHUS U JUCIMIUIMHAX
€CTECTBEHHOHAYYHOT'O COJIep’KaHus, MOArOTOBKA K M3YYEHHMIO U IMPUMEHEHUI0 MaTeMaTHYECKUX
METOOB B MPO(ECCHOHAIBHON NeATebHOCTH, K CAMOCTOSTEIbHOMY H3YyUEHHMIO TeX pPa3/elioB
MaTeMaTUKH, KOTOpble MOTyT MOTpeOOBaThCsl  JONOJHUTENBHO B  IPAKTHYECKOH U
UCCIIeIOBaTEeNbCKOW paboTe; (OPMHPOBAHME HABBIKOB HCIOJIb30BAHUS MAaTEMAaTHYECKUX
METOJIOB U OCHOB MaT€MaTH4E€CKOI'0 MOJEIMPOBAHNUS B MPAKTUYECKON €ATEIbHOCTH U HAyYHOU
pa0ore.
B pesynbrare uzyueHuss AMCUUIUIMHBI (MOYJIs1) 00yYaromuiics 10JKeH
3HATh:
® OCHOBBI alreOpsl MaTpPUI; OCHOBHBIC MOHSATHS TEOPUUM MHOXKECTB M O0IIEH anreOpsl;
OCHOBBI ~ anreOpbl  BEKTOPOB; INPUMEHEHHE METOAa KOOpJAMHAT B  OMHMCAaHUU
reOMETPHUECKUX 00BEKTOB; KJIacCU(UKAIUIO alre0OpandecKux JTMHUNA U TIOBEPXHOCTEIH;
yMeThb:
® HcClEeNOBaTh M pELIaTh CUCTEMbl JIMHEWHBIX YPaBHEHMH; MCIONb30BaTh METOJ
KOOpJIMHAT B IPOCTPAHCTBAaX MaJION Pa3MEpHOCTH; MPUMEHSATh MaTpUYHbIE METO/bI B
peleHny anreOpanyeckux 3aaay;
BJIA/IETh:
® HaBBIKAMHU PEHICHHUS T'€OMETPUYECKUX 3a/lady aireOpandecKuMH METO/aMHU; HaBbIKAMHU
AHAJIN3a U PELICHUs CUCTEM JINHEWHBIX YPaBHEHU.
2. O0beM, CTPYKTYPA U COJepKaHNe JUCUMILIHHBI (MOXYJIs1)
2.1. O0beM TMCUMILIMHBI (MOYJIs1)
2.1. O0beM QM CHUIIMHBI (MOIYJIsT)

Buowt yueonoi pavomut Dopmut 00yuenusn

Ounas

OO01Iasi TPYI0EeMKOCTD: 3aUCTHBIC CAMHUIIBI/9aChI 3/108
KonTakTHas padora: 72
Jlexrrm 36
JlaGoparopHbie paboThI 0
[IpakTHyecKkue 3aHSATHS, CEMUHAPEI 36
IIpoMeskyTOoUHas aTTeCTANMA: 3a4ET 0




2.2. TeMbI

| CamocrosiTesibHas padora (CP) 36

(pa3mesbl) AUCHMIUIMHBI (MOAYJsl)) € YKa3aHHEM OTBEJEHHOI0 Ha HHUX

KOJIN4eCTBa 4acoB 1o (popmam 00pa3oBaTe1bHOM AesITeTbHOCTH
Ounasn popma odyuenus

Buabl yueOHoi#i padoThl (B 4acax)
Ne | HaumeHoBanne Tem Konrakruas pagora
3ansaTus
n/n | (pa3nesioB) 3aHATHA CEMHUHAPCKOr0 THIA CP
JIEKIIHOHHOT0 THIIA
J Huble 3 C JIP Hubie
1. DIeMEHTBI o0rreit 2 0 4 0 0 0 3
areOpsl
2. Teopus 2 0 4 0 0 0 3
onpeaenurTenci
3. Anrebpa MaTpuL 2 0 4 0 0 0 3
4. CucrteMbl  JIMHEHHBIX 2 0 4 0 0 0 3
YpaBHEHHI
5. Anre0pa BEKTOpOB 2 0 4 0 0 0 3
6. Meroa KOOpaWHAT 2 0 4 0 0 0 3
7. IIpsiMast ¥ TIOCKOCTh 2 0 4 0 0 0 3
8. Kpussie u 2 0 4 0 0 0 3
MTOBEPXHOCTH BTOPOTO
opsiiKa
Hpumeuanusn:

JI — nexumn, 113 — mpaktnueckne 3anstusa, C — cemunapsl, JIP — naboparopusie pabotsr, CP — camocrosrensHas

pabora.

2.3. Conep:xxaHue IUCHMIUIMHBI (MOAYJsl), CTPYKTYPHUPOBaHHOe MO TeMaMm (pa3jejaM) H
BUJIaM padoT

CoaeprxaHue JIEKIIHOHHOTO Kypca

Ne
n/n

HaumenoBaHue TeM (pa3jiesioB)

ConepixaHue JEKIIMOHHOTO Kypca

1.

DneMeHTHI 00IIeH anreOps

OcHOBHBIE ~ alNreOpandecKue CTPYKTYphl. OJEMEHTHl TEOpHH
MHOXKECTB, OINEpalMd M OTHOUIEHWS HaJ MHOXKECTBAMH.
OtHomieHusi, omnepauuu Hajx HuMH. OyHKIMH, OTHOLIEHUS
9KBUBAJIEHTHOCTH, OTHOLICHUSI YACTHYHOI'O MOPSIKA.

Teopus onpenenurenei

Omnpeaenurend BTOPOTo U TPEThero nopsaka. Onpenenurenn 1
-ro nopsaka. IlepecranoBku, unBepcuu. Tpancnozuumu. Tpu
CBOMCTBa mepecTaHOBOK. CBOMCTBA OMpEIeNUTENCH: ONPeNeTUTeNh
TPaHCIIOHUPOBAaHHON MATpHUIIBI, IEpeMeHa MeCTaMH CTPOK B
OTIpeNeNnuTeNle, ONpeAeTUTeIh MATPUIBI C  OJWHAKOBBIMH
ctpokamu. CBoMCTBa OmpeaenurTeneil: pa3iokKeHUe ONpeAeIuTeNs
O CTPOKE.

Anrebpa MaTpuiy

Jluneiinoe npeoOpa3oBaHue, YMHOXEHUE JIMHEUHBIX
npeoOpa3oBanuii. IIpowsBeneHre MaTpuil, MaTpUYHAs 3aIKCh
JTUHEWHOTO TIPeoOpa3oBaHUS W CHUCTEMBI JMHEWHBIX YpaBHEHWIL.
AccCOUMaTHBHOCTD yYMHOXKEHHSI ~MaTpHIl, TPaHCIIOHHMPOBAHWE
MPOU3BEACHUSI MATPUL, YMHOXEHHE HAa E€AMHUYHYI0 MATpHUILY.
CnoxeHue, BBIYMTAHWE MATPHL, IPOU3BEIEHUE MaTpHULbl Ha
YHCI0. 3aKOHBI TUCTPUOYTUBHOCTH, ACCOIIMATUBHOCTD YMHOXKEHHS
Ha YHCJO, CKaIsipHas Marpuua. JInHelHas KOMOWHALWs MaTpHIL,
MHOTOYJIECH OT MaTpHIbI. Crnoxenue u YMHOXKCHUEC MHOTOYJICHOB
ot Matpui. OnpeaenuTens IPON3BEACHUS MATPHIL.

CucTeMbl THHEWHBIX YpaBHCHUN

CucremMbl JTHHEHHBIX ypaBHEHHWH, mx TuUmbl. Teopema Kpamepa.
Panr wmarpumpl. OneMeHTapHBIE TpeoOpa3oBaHUS — MaTpHIL.
Brrunciienre paHra ¢ ImoMOIINBIO 3JIEMEHTApHBIX NMPeoOpa3oBaHUM.
Merton I'aycca.

AnreGpa BEKTOPOB

I'eomerpuueckuii BEKTOp, MOJIYJb BEKTOpPa, KOJUIMHEAPHBIE U
KOMIUTaHapHbIe BeKkTopa. CBOOOJHBIC, CKOJNB3SIINE M CBS3aHHbBIE
BekTopa. CyMMma, pa3HOCTh BEKTOPOB, IPOM3BEICHHE BEKTOpa Ha
guciio. CBOWCTBA ATUX OTIEpaIuii.

OpToroHajibHasi OPOEKLHUsl TOYKH, BEKTOpa Ha MPSIMYIO U OCh. YTOJI
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MEXIy BEKTOpaMH. BplUncieHHe OpPTOTOHANBHONW —TPOEKINH.
OpToroHajgpHas TPOEKIHUS CYMMBI BEKTOPOB M TIPOU3BEICHUS
BEKTOpa Ha YHCIIO.

6. | Meron KoopauHAT JlexaproBa cucrema koopauHaT. IIpeoOpasoBaHme KOOpAWHAT
TOYKM TPU 3aMEHE CUCTEMBbl KOoopauHaT. IIoBOpOT cucTeMBbI
KOOpJMHAT Ha IUIOCKOCTH. HaxokaeHue KOOpAMHAT BEKTOpa,
JUIMHBI OTpE3Ka, JeJICHHE OTPE3Ka B 3aJaHHOM OTHOIICHHH.

7. | IlpsiMas ¥ MIOCKOCTh AHanuTHYeckass TeOMETpHs Ha IUIOCKOCTH W B IPOCTPAHCTBE.
Ilpsmass Ha TJIIOCKOCTH M anredpandeckas KpHBas IEPBOTO
mopsinka. OOmiee ypaBHEHHE NPAMOW. YpaBHEHHE IMPSIMOii,
MPOXOASIIeH Yepe3 JaHHYI0 TOUYKY IEPICHIUKYISIPHO BEKTOPY.
YpaBHenue IPSAMOH c YTJIOBBIM K03(HUIIEHTOM.
ITapamerpuueckoe, BEKTOPHOE, KAHOHHUECKOE YpaBHEHUE MPSIMOIl.
VYpaBHeHHE NpsAMOH, NPOXOsLIed uYepe3 IBe HaHHBIE TOYKH.
YpaBHenue npsamoil B orpe3kax. HopmanbHOoe ypaBHEHUE NPSAMOM.
VYcnoBus NapajjieIbHOCTH U NEPHEHAUKYJSIPHOCTH MPSAMBIX Ha
IUIOCKOCTH, yToJd MEXIy NPSAMBIMH, PAacCTOSHHE OT TOYKH [0
MPSIMOH.

8. | KpuBble n moBepxHocTH Broporo | ODmmunc. [umnepbona. IlapabGoma. KaHoHuueckne ypaBHEHUS.

TopsiIKa OOmee ypaBHEHHE JMHUH BTOpOro Topsaka. VHBapuaHTHI
YPaBHEHUM BTOPOIO NOPSAKA.
Coaepixkanue 3aHATHII CEMHHAPCKOI0 THIIA

Iij‘:l HaumeHnoBanue Tem (pa3gesnon) Tun Copep:xanue 3aHATHII CEMMHAPCKOI0 THIA

1. | DnemeHTHI 00IIIEH anTeOpHI I13 | I'pynma. AbGeneBa, nukiandeckas rpymmna. Mzomopdusm,
aBToMopdusM. Komipno, nemurenu vymns. Terno, moe.
KommiekcHsre qucia, HeﬁCTBHﬂ Haxqg HHUMMU.
Tpuronomerpuueckass  Qopma, CONPsDKCHHBIE — YHCIA.
®opmyna Myaspa. 3BiedueHne KBaapaTHOTO KOPHS, KOPHU
BBICIINX CTEIEHEeH, KOPHM M3 E€IWHHMIBI, IepBOOOpa3HbIC
KOpHH.

2. | Teopus onpenenurenen I13 | CpoiicTBa ompenenuTeNeH: MPOU3BEACHUE DJIECMEHTOB
OHON CTPOKH Ha airedOpanyecKue MOMONHEHHs Apyroi
CTPOKH,  yMHOXKEHHE  CTPOKM  Ha  YHCJIO,  JBE
MIPOTIOPIIMOHANBHBIE CTPOKH, PA3JIOKECHUE ONPEICIUTENS B
CyMMy IBYX, NpHOaBI€HHE K 3JI€MEHTaM OJHOW CTPOKH
3JIEMEHTOB JIPYTOH CTPOKH, YMHOKCHHBIX Ha OJJHO U TO )K€
YHCIIO.

3. | Aunrebpa marpurg I13 | OOparHasi, HeocoOeHHas, B3aUMHas Marpula. YCIOBHE
CYIIECTBOBAaHUs,  BBIYUCICHHWE  OOpaTHOW  MAaTpHIIBIL.
OOparHass MaTpuIla JJIs IMPOM3BEICHHS MaTpuil. PerreHue
CHCTEM JIMHEHHBIX ypaBHEHHH C TIOMOIIbIO OOpaTHOMH
MaTpuIsl. Beraucinerne oOpaTHOW MaTPUIBI C MOMOIIBIO
JIEMEHTAPHBIX TPeo0pa30BaHHUM.

4. | CucreMbl TMHEWHBIX YpaBHEHUH I13 | DnemenTapHble  NpeoOpa3oBaHMsA  CHCTEM  JIMHEHHBIX
YPaBHEHUH.

Teopema Kponekepa-Kanemiu. Teopema o ducne pemieHuit
CHCTEMBbI JINHEHHBIX YPABHEHUH.

5. | Anrebpa BEeKTOpOB I13 | JluneitHas KOMOWHAIMS BEKTOPOB, JTUHEHHO HE3aBHCHUMBIC
BEKTOpa. YCIIOBHS JIMHEHHOH 3aBUCHMOCTH BEKTOPOB.
basuc, pasnmoxenue BekTOopa MO 0a3nuCy, KOOPAWHATHI
BeKTOpa. MI3MeHeHne KOOpIMHAT MPH CII0KEHUH BEKTOPOB U
YMHOXXEHUH BEKTOpa  Ha YHCIIO, KOOPJIMHATHI
KOJITTMHEAPHBIX BEKTOPOB. OpToroHasbHbINA u
OPTOHOPMHPOBAHHBIN 0a3UC, HAMIPABJISIOIINE KOCHHYCHI.
CkanspHOE TIPOM3BEICHHE BEKTOPOB, OPTOTOHAJbHBIE
BEKTOpa, CKaSpHBIA KBagpar. CBOHCTBA CKaIsPHOTO
IIPOM3BECHUS, BBIUMCIEHHE CKALIPHOIO MPOU3BEACHH
4yepe3 KOOPAUHATHI BEKTOPA.

6. | Meton koopauHAT I13 | YpaBHeHHE MHOXECTBa, TEOMETPHUECKUI 00pa3 ypaBHEHHUSL.

MauorouneH MHOI'MX NEPEMCHHBIX, anre6pa1/1qec1<aﬁ
TTOBCPXHOCTbD, anre6panquKa;1 KpuBasg, HX TIOPAHOK.
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Crioco0bl 3a/1aHNsI KPUBOU B MPOCTPAHCTBE.

IIpsamas u mIocKoCTh

I13 | IT0CcKOCTh B IPOCTPAHCTBE U ayirebpandeckasi TOBEPXHOCTh
mepBoro  mopsaka. OOmee  ypaBHEHHE — IUIOCKOCTH.
YpaBHEHHE TUIOCKOCTH, TPOXOIAMICH depe3 JaHHYIO TOUKY,
NEepIEeHAUKYISIPHO BEKTOpYy. BekTopHOe, mapamerpuueckoe
ypaBHEHUE MJIOCKOCTH. YpaBHeHue MJIOCKOCTH,
IPOXOJlIed uepe3 TpU JaHHbIE TOYKH. YpaBHEHUE
IUIOCKOCTH B oTpe3kax. HopmanabpHOe ypaBHEHHE IIIOCKOCTH.

KpuBble W TOBEpXHOCTH BTOPOTO

TopsIIKa

I13 | IloBepxHOCTH  BpamieHHs, IpeoOpa3oBaHHUE  CHKATHSL.
KanoHnyeckne ypaBHEHHS TOBEPXHOCTEH. OJUTHUIICOHI.
JIBYIIOOCTHBIN W OJHOMOJOCTHEIN THiepOoIouasl. Meron
CEUCHMIA. ONIMNTHYECKUH u THIEpOOINIECKUH
napabosnounssl. Konyc. Llunuaapuyeckre moBepXHOCTH.

Conepxxanue caMOCTOATEIbHOH PadoThI

Ne
n/n

HaumenoBaHue Tem (pa3esioB)

Copep:xaHue caMOCTOATEILHONH PadoThI

DJeMeHTHI 001Iel anredpbl

MHorousieHbl OIHOM MepeMeHHOM, onepaluy HaJ HUMUA. AJTOpUTM
JIEJICHUSI C OCTaTKOM. JIeMMMOCTh MHOTOWICHOB, €€ CBOWCTBA.
Haubonpmmii oOmwmii  genutens, anroput™M EBkimpga. Meton
Tlopuepa. OcHoBHas Teopema anreOpel (0e3 mok-Ba). DopMyisl
Buera. KoMiuiekcHble KOpPHM YpaBHEHMSI C JE€HCTBUTEIbHBIMU
K03(pHIMEHTaMH.

Teopus onpexnenuteneit

Onpenemurens Banpepmonna. Omnpepenurtens  TPEyroNbHOU
marpusl. Teopema Jlamiaca (0e3 JOKa3aTenbCTBa).

Anrebpa Matpuiy

CoOcTBeHHbIE 4YHMClIa UM COOCTBEHHBIE CTOJOLBI  MaTpHIIBL,
XapaKTePUCTUUECKUIL MHOTOWICH.

CucreMbl THHEWHBIX YpaBHEHUN

OmHOpOIHBIE CHCTEMBl JIMHEWHBIX ypaBHeHWH. JluHeiiHas
KOMOMHAIMS pelIeHui, (QyHIaMEHTaNbHas CHCTEMa pEUICHUMH.
Teopembl 0 CTpyKType OOIIEro pemeHus OIHOPOAHOW H
HEOJHOPOAHOM CHUCTEMBI JIMHEHHBIX YpaBHEHUH.

Anrebpa BEKTOPOB

BexTopHoe mpou3BeleHUE BEKTOPOB, MpaBasi TPOilka BEKTOPOB.
CBolicTBa BEKTOPHOTO NpPOM3BENEHUs. BBIUmcIeHHE BEKTOPHOTO
MIPOM3BENICHHUS B KOOPJMHATAX.

CMemraHHOe TIPOM3BEICHUE BEKTOPOB. | COMETPHYECKHH CMBICI
CMEMIaHHOTO TIPOM3BEICHUS. CgoiicTBa CMEIIIaHHOT O
Mpou3BeNeHUs. BbluncieHne CMEMaHHOr0 TMPOU3BEACHUS B
KOOpJMHATAX.

Meron koopauHaT

[MonsipHas, LUIMHAPUYECKasi, chepuueckas CUCTEMbl KOOPHMHAT.

IIpsimas ¥ IIOCKOCTH

OOuiee ypaBHeHHME TMpsMOM B  mpocTpaHcTBe. BekropHoe,
rapamMeTpu4ecKoe, KAHOHMUECKOE ypaBHEHUE NPSIMOM. YpaBHEHUE
HpSIMOW, NPOXOASALIEH uepe3 [BE AAHHBIE TOUKH. YTOJI MEXITY
IUIOCKOCTSIMU, MEXAYy TMpsSMbIMM B TNpOCTpaHCTBE. Bzammuoe
pAacIIOJIOKEHHE MPSIMBIX B MPOCTPAHCTBE (KAHOHUYECKUE W O0IIne
ypaBHeHus1). B3anMHoe pacnonoxeHue npsMoi 1 MIocKoCTU. YOI
MEXIy HpAMOM U IUIOCKOCTBIO. PaccrosiHMe oOT TOYKH [0
IJIOCKOCTH, OT TOYKH [O MNpPsAMOM, MEXAYy HpPSIMBIMU, MEXIY
IPSIMOU U IUIOCKOCTBIO.

KpuBble M TOBEpXHOCTH BTOPOTO

TTOpsIIKa

[TpuBenenne  oOmero  ypaBHEHHs  BTOpOro  TOpsAKa K
KaHOHMYECKOMY BHITY.

3. OneHOYHbIC MATepHAJbI /JJsl NPOBEeJICHUS TEKYHIero KOHTPOJSI YCIeBaeMOCTH U
NMPOMEKYTOUHON aATTEeCTANMH 00y4aAIOIIUXCS MO AUCHUILIHHE (MOIYJII0)

[To mucrumuuHe (MOIYJIO) MPEIYyCMOTPEHBI CIEAYIOLIME BUABI KOHTPOJS KauyecTBa
OCBOCHMSL:
TEKYIIMH KOHTPOJIb YCIIEBAEMOCTH;

MIPOMEXKYTOUHAs aTTecTalus 00y4aromuXcsl M0 AUCUUIUTHHE (MOJYJIIO).

3.1. OueHoyHble MaTepUAJbl JIA NPOBeJeHUs] TeKylleill aTrecTaluv MO JAUCHUILIHHE

(MoxyJi10)
Ne | Konrposupyemsbie Tembl | HaumeHoBaHue 011eHOYHOIO CpeacTBA
n/nm | (pa3aenbl)
1. | DnemeHTHI 001IEH areOph Ycerubli  onpoc.  JluckyccuoHHele  npouenypsl. KonTposbHast
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pabota

2. | Teopust onpenenuTenci VYernelid  onpoc.  JluckyccuoHHbele mpoueanypbl. KoHTposbHas
pabota

3. | Anrebpa matpun VYerubii  onpoc.  JluckyccuoHHbBle npouenypsl. KoHTponbHas
paboTa

4. | CucrteMsl TUHEHHBIX ypaBHECHUN VYerubiif  onpoc.  JluckyccuoHHbsle npouenypsl. KoHTponbHas
pabota

5. | Anre0Gpa BEKTOPOB VYernelid  onpoc.  JluckyccuoHHbele mpoueaypsl. KoHTposbHas
pabota

6. | Merox koopauHar VYerubii  onpoc.  JluckyccuoHHbBle npouenypsl. KoHTponbHast
paboTa

7. | IlpsMas 1 MIOCKOCTh VYerubiif  onpoc.  JluckyccuoHHbsle npouenypsl. KonTponbHas
pabota

8. | KpuBble m TOBepXHOCTH BTOpOTO | YCTHBIH ompoc. JlucKyccHoHHBIE Tmporenypsl. KoHTpompHas
opsiiKa pabota

3.1.1 TunoBble KOHTPOJIbHbIC 3aJaHUA WM NHbIE MATEPHAJIbI, HEOOX0AMMBbIE /ISl OLEHKH
3HAHWI, YMEHUI, HABBIKOB U (WJIH) ONbITA eATEJILHOCTH B MpoLecce TeKYILero KOHTPOJIst
ycrneBaeMoCTH
YcrHblii onpoc. JIMCKYCCHOHHBIE Npoueaypbl (KPYIVIbIA C€TOJ, AMCKYCCHUSI, MOJEMHKA,
AUCIYT, 1e0aThl, MUHU-KOH(ePeHIUN)
Tema 1.1 SJIEMEHTBI OBIIIEA AJITEBPHI
Bonpocul ona yemnoeo onpoca:
1. DneMeHTbl TEOPUU MHOXKECTB, ONIEPalliy U OTHOLIEHUS HaJl MHOKECTBAMHU.
2. OrtHoLIEeHUs], ONlepaluy HaJ HUMHU.
3. ®DyHKUUU, OTHOLIEHUS 3KBUBAJEHTHOCTH, OTHOLIEHHS YaCTUYHOTO MOpsIIKa.
Tema 1.2 DJIEMEHTHI OBIIEN AJITEGEPHI
Bonpocul ona yemnozo onpoca:
1. OcHoBHBIE anredbpandeckue cTpykTypsl. ['pynmna. Konbio. [Tomne
2.  KowmimiekcHbIe uncia, JeHCTBHS Hal HUMM.
3. MHorouieHsl 0JTHON NEPEMEHHOM.
4. KomruiekcHbIe KOPHH YpaBHEHHUS C AEHCTBUTEIBHBIMHA KOA(PPHUIIMEHTAMH.
Bonpocuwl ona ouckyccuu:
1.IIone KOMILJIEKCHBIX YnCE.
2. KopHu creneHu n U3 eIuHULBIL.
3. OcHoBHast TeopeMa ajredpsl
Tema 2.1 TEOPUS ONPEAEJIMTEJIEN
Bonpocul ona yemnozo onpoca:
1. /lerepMuHaHT B pa3jioKE€HUHU 10 CTPOKE U 1o mpaBuiay Capproca.
2. CBolicTBa onpeaenuTeNen: onpeaenTeNlb TPAaHCTIOHUPOBAHHOM MaTPHIIbI,
3.0npenenuTenb MaTpULbl C OMHAKOBBIMU CTPOKAMHU.
Bonpocwt ona ouckyccuu:
1.Onpenennteny BTOPOro U TPETETO MOPSAIKA.
2. Onpenenutenu N -ro mopsnka. PaznoskeHue onpenenuTes o CTPOKE.
3.CBoICTBa ONpeAeNIUTENeH: ONPEAEIUTENb TPAHCIIOHUPOBAHHON MAaTPUIIbl, IEPpEMEHA MECTAMHU
CTPOK B OIIpeAEIUTEIIE, ONPEAETUTENb MATPULIBI C OIMHAKOBBIMHU CTPOKAMH.
Tema 2.2 TEOPUS ONPENEJIMTEJIEN
Bonpocul ona yemnozo onpoca:
1. Pa3penieHHble onepanuy HaJl CTPOKaMU ONPEIETUTENS.
2. Teopema o (hanbIIMBOM MUHOPE.
Bonpocuwl ona ouckyccuu:
1. Omnpenenurenb KBa3UTPEYrOIbHOW MaTPUILIBI.
2. Teopema Jlamnaca
Tema 3.1 AITEBPA MATPUILL
Bonpocul ona yemnoeo onpoca:



1. ITonsiTHE MaTPUIIBl KaK aIre0pandeckoro oObeKTa.
2. CrnoxkeHue, BBIYUTAaHUE MaTpPHIL, TPOU3BEICHNE MATPHUIIbI Ha YHUCIIO.
3. [Ipou3Benenue MaTpuil.
4. OnpenenuTensb NPOU3BEACHUS MaTPUIL.
Bonpocul ona ouckyccuu
1. JluneitHoe mpeobpa3oBaHUE, YMHOXKEHUE JTMHEHHBIX TPeoOpa3oBaHUA
Tema 3.2 AITEBPA MATPUI]
Bonpocul ona yemnozo onpoca:
1.006patnas matpuna. Enuanunas matpuna. Panr MaTpuiib.
2.JIuneitHast KOMOMHAIMS MaTPUL, MHOTOWIEH OT MaTpPHULIBI.
3. Beiuncnenue oOpaTHON MaTPHIIbI C TOMOIIBIO AJIEMEHTAPHBIX Pe0OpPa30BaHMiA.
Bonpocwt ona ouckyccuu
1. Ompenenutens 0OpaTHON MaTPUILIBI
Tema 4.1 CHACTEMBI JIMHEWHBIX YPABHEHUM
Bonpocwi 0na yecmnozo onpoca:
1.Cuctembl TMHEHHBIX YpaBHEHU, UX TUMBL. Teopema Kpamepa.
2. Meron 'aycca. DnemeHTapHble IpeoOpa30oBaHusl CUCTEM JIMHEHHBIX YpaBHEHUH.
3. Teopema Kponekepa-Kanennu. Teopema o 4yncie pelieHnil CUCTEMbI IMHEMHBIX YPaBHEHUH.
Bonpocul ona ouckyccuu
1. CymecTBoBaHHE PELICHHUI CUCTEMBI TUHEHHBIX YPABHEHUM.
Tema 4.2 CACTEMbI IMHEMHBIX YPABHEHUN
Bonpocul ona yemnozo onpoca:
1. OpnHoponHBIE CHUCTEMBbl JMHEWHBIX YypaBHeHUH. JluHeiiHas KoMOWHAIMA pELICHUH,
(dbyHIaMeHTalIbHAas CUCTEMa PEIICHUH.
2.TeopeMbl O CTPYKType OOIIEro pemeHus OJAHOPOIHONW U HEOJAHOPOIHOW CHUCTEMBI JTMHEUHBIX
YpaBHEHUH.
Bonpocul ona ouckyccuu
1. JluHelHOe MPOCTPAHCTBO U JIMHEHHOE MHOTO00Opa3ue petieHnii TMHEHHbIX YpaBHEHUH.
Tema 5.1 AITEBPA BEKTOPOB
Bonpocul ona yemnozo onpoca:
1. T'eomeTpuyecKkuil BEKTOP, MOAYJb BEKTOpPA, KOJUIMHEApPHbIE W KOMIUIAHApHBIE BEKTOpA.
CymMmma, pa3HOCTh BEKTOPOB, MPOU3BEICHUE BEKTOpa HAa Ynuciio. CBOMCTBA 3TUX OINEpaIHii.

2. OproroHaipHasi IPOEKLHs TOYKH, BEKTOpA HA MPSIMYIO U OCb. YTOJ MEXKIY BEKTOPAMH.
Brruncnennie oproroHanbHol npoekiuu. OpToroHaabHas MPOEKIUS CYMMbI BEKTOPOB U
IIPOU3BENIEHUS BEKTOPA HA YUCIIO.

3. JluneiHas KOMOWHAIMS BEKTOPOB, JIMHEHHO HE3aBUCUMBIC BEKTOpA. Y CIIOBUS JTMHEHHOM
3aBUCUMOCTH BEKTOpOB. bazuc, pa3noxxeHnue BekTopa 1o 0azucy, KOOPAWHATHI BEKTOPA.
W3MmeHeHne KOOpAMHAT MPHU CIOKEHUHM BEKTOPOB M YMHOKEHHUM BEKTOpa Ha YHCIIO,
KOOPJMHATHI KOJUTMHEAPHBIX BEKTOPOB.

Bonpocwt ona ouckyccuu:

1. W3MmeHeHHe KOOpAMHAT IIPHU CMEHE Oa3uca
Tema 5.2 AITEBPA BEKTOPOB
Bonpocwi ona yemnozo onpoca:
1. CkansgpHOe mpPOU3BEIECHNE BEKTOPOB, OPTOTOHAIBHBIE BEKTOPA, CKAJISAPHBIA KBaJpart.
CBolicTBa CKaIsPHOIO TPOU3BEICHMS, BBIUMCIEHHUE CKAJIIPHOIO TIPOM3BEIACHHUS Yepes
KOOpJMHATHI BekTopa. OpTOroHalbHBIM U OPTOHOPMHUPOBAHHBIN Oa3MC
2.BexkTopHOE TPOM3BEIEHUE BEKTOPOB, IpaBas TpoWKa BEKTOpOB. (CBOWCTBA BEKTOPHOIO
Ipou3BeieHus. Bpluncienre BEKTOPHOTrO POU3BEICHUS B KOOPAMHATAX.
3.CMmemanHoe npousBeAcHUE BEKTOpoB. CBOMCTBA CMEIIAHHOIO NPOU3BeJEHUS. Brpruncienue
CMELIaHHOTO NIPOU3BEACHUS B KOOPIUHATAX.
Bonpocul ona ouckyccuu:

1. T'eoMeTpu4ecKnii CMBICI CMEIIAHHOTO MPOU3BEICHNS BEKTOPOB



Tema 6. METOJ KOOPJIUHAT
Bonpocwi 0na yemnozo onpoca:
1. Addunnas cucrema koopauHar. JlekaproBa cuctema KoopauHat. IIpeoGpazoBanue
KOOPJMHAT TOYKM IIPU 3aMEHE CHUCTEMbl KOOpAMHAT. IIOBOpOT cHCTEMBI KOOpPAMHAT Ha
IIJIOCKOCTH.
2.IlonsipHast, nuIMHApPUYEcKas, cepruyeckasi CUCTEMbl KOOPAUHAT.
3.YpaBHEHHE MHOXXECTBa, T'€OMETpUYECKHI 00pa3 ypaBHeHHs. AnreOpauueckas Kpupas, eé
MOPSIIOK.
Bonpocul ona ouckyccuu
1. CrnocoOsI 3a71aHUsT KpUBOMW B MPOCTPAHCTBE.
Tema 7. 1 IIPAAMASA U IIVIOCKOCTD
Bonpocwi 0na yemnozo onpoca:
1. TIpsimast Ha TIOCKOCTH U anre0pandeckas KpuBasi IepBoro MopsiIKa.
2. O6uiee ypaBHeHue IpsMoi. Pa3nuunblie BUIbI ypaBHEHUN MPSIMON Ha IMIIOCKOCTH.
3.YcnoBusd napajuleIbHOCTH M NEPHEHIUKYISIPHOCTH MPSIMBIX Ha IUIOCKOCTH, YTOJl MEXKIY
MPSIMBIMU, PACCTOSIHUE OT TOUKH JI0 MPSAMOIA.
Bonpocul ona ouckyccuu
1. B3auMHOE pacnosaoKeHHe NMPsMbBIX HA INTIOCKOCTH.
2. Ilyuox npsMbIX
Tema 7.2 IIPAMASA U IIVIOCKOCTb
Bonpocwi 0na yemnozo onpoca:
1. IlnockocTh B MpOCTpaHCTBE U aireOpanyueckas MOBEPXHOCTh MepBoro mnopsaka. Ooiiee
yYpaBHEHUE IUIOCKOCTH. Pa3nnyHble BUABI ypaBHEHUH MNIOCKOCTH.
2. O61iee ypaBHEHHUE PSIMOM B MpocTpaHCTBe. Pa3znuuHble BUIbI ypaBHEHUN IPSIMOM.
3. Yron Mexny IUIOCKOCTSIMHM, MEXIY NPSMBIMH B NPOCTPAHCTBE. B3auMHOE pacnosiokeHue
MPSIMBIX B POCTPAHCTBE (KAHOHUYECKHE U OOIIUE YPaBHEHHUS)..
4. BzauMHOE pacronokeHne NpsIMON 1 INIOCKOCTH. YTOJI MEXKAY IMPSIMON U TNIOCKOCTBIO.
Bonpocwt ona ouckyccuu
1. PaccrostHMe OT TOUKM IO IUIOCKOCTH, OT TOYKH 10 NPSAMOM, MEXIY NPSAMBIMH, MEKIY
MIPSAIMOM M TUIOCKOCTBIO.
2. 1ly4ok miockocTen.
Tema 8.1 KPUBBIE U IOBEPXHOCTHU BTOPOI'O ITOPAJAKA
Bonpocwi 0na yemnozo onpoca:
1. Konnueckue ceuenus. Dmurnc. ['unep6ona. [Tlapabona. Kanonuueckue ypaBHeHUH JTUHUH.
2.IlpuBeneHne oOLIEr0 ypaBHEHHUS JIMHUM BTOPOrO IMOpsAKa K KAaHOHHMYECKOMY BHIY.
WNHBapuaHTEIL.
Bonpocul ona ouckyccuu:
1.IlonsipHbIE YpaBHEHUS JTUHUU BTOPOTO MOPSAKA.
2. Knaccugukanust TMHUNA BTOPOTO HOPSIIKA.
Tema 8.2 KPUBBIE U IOBEPXHOCTHU BTOPOI'O ITOPAJAKA
Bonpocwi 0na yemnozo onpoca:
1. IToBepxHOCTH BpaleHus, mpeoOpa3oBaHue cxkatusi. KaHoHHueckue ypaBHEHHs TOBEPXHOCTEH
BTOPOTO MOPsAKA. DIIUIICOU.
2.JIBYTIOJIOCTHBIN M OJTHOTIOJIOCTHBIN TUTIepOOIouabl. MeTo T cedeHH.
3.2nmunTHYeCKU U THUIIEPOOIMUYECKUI TapaboIouIbl.
4 Konyc. {lnnuHapruyeckre moBEpXHOCTH.
Bonpocul ona ouckyccuu
1. CBolicTBa MOBEPXHOCTEH BTOPOTO MOPSIKA.
2. Kiaccudukanus noBepXHOCTEH BTOPOro MopsaKa.
KoHnTtpoJubHbIii padoTa
1. BeIYMCIuTh ONpEneanTeNs MaTPULIbI
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PacknanpiBaem onpenenuTesns M0 MEPBOMY CTOJOILY:
‘7 _20‘%6 4'50‘000 4'5&%
DetA =3x 8% | +2x b =

IX[7x8-(-1) x(-2)]-8x[4x8-(-1) x(-5)] + 2x[4x(-2)-Tx(-5)] =
3%x(56-2)- 8x(32-5)+ 2x(-8+35)=

3x54- 8x27+ 2x27=162-216+54=216-216=0

DetA =0

2. Pemmuthb cucteMy ypaBHEHMMN:

X1+ 2X,+ 3x3 + 4x4 =5

2X1 + X, + 2X3 + 3X4 =]

33X+ 2X + X3+ 2x4 =1

4X1 + 3X2 + 2X3 + X4 :-5

Haxonum onpenennrtens MaTpULbI JAHHON CUCTEMBI YPABHEHUM.

BbinonHsis 37eMeHTapHbIe ONEpalii CO CTOJIOIAMHU OMNpEIEeNUTENs], MPOU3BEAEM OYEBHIHBIC
YIIPOILEHUS:
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T.x. onpenenurens ominueH oT 0, MOXKHO BOCIIOJIb30BaThCs MeTogoM Kpamepa.

Xi:Axi/A ) 1= 1,2,3,4

Brrunciisiem onpenenurenu Ay AJIsI HEU3BECTHBIX, MOJYYAOIIUECS 3aMEHOM COOTBETCTBYIOIIMX
CTOJIOILIOB Ha CTOJOEI] IPAaBOM YacTH:




UCTIONB3YS ATH OMPEISIUTENH, HAXOIUM: X1=A1/A= -2, Xo=Ax/A= 2, X5=-3, X4=3.
Permenne cucteMsl ypaBHEHHI MOKHO 3amucaTh B Buje (-2, 2, -3, 3)'

3. Haiitu 0OpaTHYIO MaTpHIly METOJIOM 3JIEMEHTAPHBIX MTPeoOpa3oBaHuit
S B
| & & 2F

3194 |=
:. 153
. N
K snemenTapHbIM 1peobpa3zoBaHUAM CTPOK MATPULIBI OTHOCSTCS

- IepecTaHOBKa CTPOK MaTPUIbL;

- YMHOJKEHHUE CTPOKH Ha YUCJIO, OTIINYHOE OT HYJIS;

- npubaBiieHUE K CTPOKE JIEMEHTOB JIPYroi CTPOKU, YMHOKEHHON Ha HEKOTOPOE YHUCIIO.
OO6pa3yeM MpSMOYTOJbHYIO MaTpHUIy BHIA (A‘E) pa3MepoM n X 2n, NPUIKMCAB COpaBa K
MCXOJHOW MaTpHlle eIMHUYHYIO0 MaTpuily. Mcmonb3ys sineMeHTapHbIe MpeoOpa3oBaHusl CTPOK,
npuBeJeM MoiydeHHyro marpuiy K Buny (E|B), uto Bcerna BO3MOXKHO /ISl HEBBIPOXKIECHHON
MaTpullbl A. IIoCKOJIBKY KaXJ10€ U3 3TUX MPeoOpa3oBaHUN CBOJIUTCS K YMHOXKEHHIO MATPHILIBI
ClIeBa Ha HEKOTOPYI0 HEBBIPOXKJIEHHYIO MaTpUIly M YMHOXXEHHE MaTpHIl acCOLMaTHBHO, TO
cIipaBa Mbl TIOJy4HM MaTpHILy, 0OpaTHY0 HCXOMHONH B=A".
3anuceiBaeM Matpuiy (A |E) u BbimosnHseM 3neMeHTapHble IpeoOpa3oBaHuUsl CTpoK. bynem
0003HayaTh, HAPUMEpP, COOTHOIIEHUEM
2)=(2)-3(1)
npeoOpa3oBaHue, MPU KOTOPOM Ha MECTO BTOPOH CTPOKM CTAaBUTCS €€ IpEeXHee 3HaueHue,
CJIOKEHHOE C MEePBOU CTPOKOM, YMHOKEHHOM Ha -3

(273 273|100 [(1)=(3) sz ooy [in=(1 5 300 1)
1304 —>-!:I3‘3'—1 010 I:Z-—r (21=1(1) —>:I’I2?3 100 ':;-_> (2)=(2)- 21} _}.:" 0—31-1 ][]_1":,_,
1153 IoWszoor) [@3)=12) 1 94010/ | (3)=(3)-3(1) "'-.,_n— .:1—5[]1—3_,.-"'
(1) =(1) f1s3jw001Y  [(=(-32)7] f120)1 0-1}
Sl2)=-t2) | {on-toz )5 2)=2)-13) [ 010fi-1-2 )
=3)-22 | Yoot 1) |31=6) Loot|-a1 1
(=(-2(2)] f1oo|-32-%)
Sl=1 |l
[(3)=03) Woot|21 1
[—= 2-1L | |
A= 1-1-1
2 1 1



4. Nanwl Tpu BekTopa: p = {3;-2;1}, g = {-1;1;-2}, r = {2,1,-3}.
Haiitu pasznoxxenne Bexkropa c={11;-6;5} o 6a3ucy p, ¢, r
Pasnoxxenue umeer Bu: ¢ = op + Bq +yr.

[loncraBUB KOOpAMHATHI 3aJJaHHBIX BEKTOPOB, IOJIYYaeM:

110)(=6¢)é g
G

Pemraem 9Ty CUCTEMY OTHOCHUTCIIBHO HCU3BECCTHBIX (X,B,'YZ

31400 -G

0

Pemenue cuctemsl: a=2, f=-3, y=1.
OtBer: ¢c=2p-3q+r.
5. /laHbl TpH HEKOMILIAaHAPHBIX BEKTOpA a, b, ¢
BbruucnuTh, Mpyu Kakux 3HAYCHUAX A U |L BeKToppl Aa+pub+c,a+ A b+ pc
KOJUTHHEAPHBI.
JUnist perieHus 3a/1a4M CyIeCTBEHHBI CBOWCTBA BEKTOPOB B MPOCTPAHCTBE, & UMEHHO:
- TpH MPOU3BOJILHBIX HEKOMIUIAHAPHBIX BEKTOPA B TPEXMEPHOM IPOCTPAHCTBE 00pa3yroT
0a3uc;
- KO3 PHUIHMEHTHI B pa3JIOkKEHUN BEKTOpa M0 0A3HMCy CYyTh KOOPAMHATHI BEKTOPa B JaHHOM
basuce;
- KOOpAHMHATHI KOJUTMHEAPHBIX BEKTOPOB MPOIIOPIINOHATBHEI.
A u 1

Orciona | 4 4 uro maer A=p=1
6.CocTaBUTh KAHOHUYECKOE YPABHEHUE MPSIMOM:
| x=2v+3z-4=0

[3x+2y-52-4=0

Hcxonnas npsiMasi 3aj1aHa MepecedyeHreM ABYX MIOCKOCTEH.
Kanonnueckoe ypaBHeHHE MPSIMOM, MMPOXOAIICH yepe3 Touky M(a,b,c) B HanpaBnenuu (I,m, n),
MMEET BU/]I

x—a y—h z-¢

f i "
Jlnig peieHus 3a7a4uu CleqyeT ONpeAeNuTh KOOPAUHATHI TOUKHU, JIeKAIIeH Ha MPSAMOH, a TaKxke
KOOpJMHATHI HAIPABJISAIOLIEr0 BEKTOPA.
[IpousBoapHO 3aduKCcUpyeM OAHY M3 KOOPAMHAT MCKOMOI TOYKM Ha MpsiMoOi, Hampumep, z=0.
[ToncraBUM 3TO 3HaYEHHE B MCXOJHYIO CUCTEMY, OIIPEIEIISIIONIYIO0 HAUly IPSIMYIO, U PELIUM €€
OTHOCHUTEJIBHO X U Y.
Hanpapnstromuii  BekTop mNpsiMOil MOXeT OBbITh 3aJaH BEKTOPHBIM IPOU3BEJCHHEM JIBYX
HOpMaJiel K 3a/1aHHBIM IJIOCKOCTSIM.
[Ipu z=0 nony4yaem napy ypaBHEHHII:
x-2y=4
3x+2y=4,
W3 KOTOPBIX HAMJIEM, UTO TOYKA C KOOPJAUHATAMU X¢=2, Yo=-1 Z¢=0 J€KUT Ha UCKOMOH MPSMOM.
BexTopHoe npoussenenue asyx Hopmainei nl(1, -2, 3) n2 (3, 2, -5) gaet BeKTop
Ly

L

L P 4i +14j —4k
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Jlnst ynpoleHns B Ka4ecTBE HANpAaBIISAIOIIEr0 BO3bMEM BEKTOp, KOJIMHEAPHBIM MOTy4eHHOMY
L={2;7;-2}.

OTBET: KAHOHMYECKOE YPAaBHEHUE MTPSIMOM:

x=2_y+l_z
2 7 =2
7.CocTaBUTh ypaBHEHHUE IJIOCKOCTH, IPOXOASILIEH Yepe3 MpsIMyIo
2x-y+3z-5=0

x+3y-2z+5=0 napannensHo Bekropy L={2;-1,-2}.
Jlnis petieHus 3a7ja4u BHIMHILEM YpaBHEHUE MyYKa TUIOCKOCTEMH:
o(Aix + By + Ciz+ Dy) + B(Axx + Byy + Ciz + D) = 0 1ubo
(A]X + Bly + C]Z + D]) + 7\,(A2X + Bzy + C]Z + Dz) = O
W3 MHOXecTBa IUIOCKOCTEW, MPUHAUICKAIIUX MYy4Ky, UCIOIB3YS JOMOJHUTEIHLHOE YCIOBUE,
ompesensieM ypaBHEHHUE UCKOMOM TIOCKOCTH.
B Hamewm cnyuae uickoMast I0CKOCTh IPUHAUICKUT MyUKY MI0CKOCTEH
2x-y+3z-5+M(x+3y-2z+5) =0
1 BEKTOp HOPMaJIM ATOM IJIOCKOCTH OpTOTOHAIeH BekTopy L={2;-1,-2}.
[IpeoOpasyst ypaBHEHHE TTy4YKa, BBIICIHM BEKTOP HOPMAJIIH:
(2+A)x - (1-30)y + (3-2A)z - (5-50) =0
n = {(2+L); (1-3X); (3-20)}
1 3aIHILEM YCIOBUE OPTOTOHAIIBHOCTH HOpMaH 3aiaHHOMY BekTopy (nL) = 0:
2(2+1)+H(1-31)-2(3-21)=0
4+20+1-3A-6+40=0
3x=1
A=1/3.
[ToncraBmss HaiiieHHOE 3HAUCHUE TTapaMeTpa A HAXOJUM YpaBHEHHE IJIOCKOCTH:
7x/3+72/3-10/3=0 nnu
7x+72-10=0.
8.JlaHbl KOOpAMHATHI BepIIMH TeTpadapa A(4, 2, 5); B(0, 7, 2); C(0, 2, 7); D(1, 5, 0)
Haittn
a. Cos o, re ¢ - yron mexay rpausmu AB u AD;
b. VYpasuenue npsmoii AD;
c. Ilmomans rpanu ABC;
d. OO6mwem Terpadmpa.
Tetpasap BHOMHE ONpeleNeH TpeMs BEKTOpaMH, HUMEIONIMMHM Hadyalo B Touyke A H
okaHuyuBaromumucs B BepmnHax B, C, D. Haitnem koopauHaThl 3TUX BEKTOPOB:

:." _.’j'_'._' _ ‘-'E_'n_' % :." __]_ Y :." __]_ Y :"_3 %
Br— Ay 5 0 3

| | | |

| Bz— Az | -3 L2 =5
AB=" = T AC=0 T AD= 0 T

a. Kocunyc yrna onpeaenum u3 CKaIpHOro npousBeneHust BeKkTopoB AB u AD.
A5 AD 12+15+15 42

Cos ¢ = [AB||AD| _ fTo+ 251940791 25 _ 580

b. Kanonnueckoe ypaBHeHHE MPSIMOM, MPOXOAIIeH uepe3 BepminHbl A U D, BbimuckiBaeM 0e3
Tpynaa (cM. 3amady 6):

r—4 py=2 --5

- -
— 4 A

—2 ; OTCIO/Ia MO’KHO HOJYYMTh NapaMeTPUUYECKUE YPaBHEHUs 3TOM MPSMOIA:

X=-3t+4;y=3t+2;z=-5t+5
c. Ilmomans rpann ABC Haiimem dYepe3 BEKTOPHOE MPOU3BEACHHUE BEKTOPOB, OOpa3yIOLINX
COOTBETCTBYIOIIHE pedpa:

11
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-4 5 -3 I
- - 2nl i oo

o= -3 3 -5 =1][]. y —“|=_~T,\,Ir|3=15

d. O0pem TETpasApa MOXHO OIIPCACIINThL 4YCPE3 CMCUHIAHHOC IMPOM3BCIACHUC I3THUX BCKTOPOB.

BenuuuHa CMEMIAaHHOTO IPOM3BEACHUS PaBHA OPHEHTHPOBAHHOMY OOBEMY IapaLIelIeluIe/a,

IOCTPOEHHOIO Ha TpeX BEKTopax. [103ToMy 00beM TeTpadapa paBeH

1
-4 o 2 -
i X2

—3 3 —

V= ) =

9.IIpu Kakux 3HAYEHHMAX M U N ypaBHEHHE X +6Xy+my’+3x+ny-4=0 onpenenser:

1. IleHTpanbHyO JMHHIO;

2.JIunuro 6€3 1eHTpa;

3.JIuaMI0, UMEIOLTYH0 OECKOHEYHO MHOTO LIEHTPOB.

T xnaccuUKalMy JMHMH BTOPOTO IIOPS/KA, 3aJaHHOM OOINMM YPaBHEHHEM, IO THILY
CHUMMETPUM PACCMOTPUM MHBAPHAHTHI yPABHEHHS! JTMHH:

LZHX2 + Zalzxy + azzyz + 26113X + 26123}/ +ap= 0

L

a, oa.

. il
L=antanlL="" ==

Beraenstor Tpu rpynmnsl IMHUN, a IMEHHO]
I rpynna, TMHUM UMEIOT €AUHCTBEHHBIN HEHTP CUMMETPUH, UHBapUaHT [, # 0
II rpynma, HeT nenTpa cummerpun, nHBapuaHTsl [, =0, [;# 0
[II rpynmna, neHTpbl CHUMMETPHUH 00pa3yIOT NPSIMYO JUHHIO, UHBapuaHThl [,=0. [;=0
B nannoi 3a1aue BTOpori MHBApUAHT
1 3
L=" =m-9
JluHus OTHOCUTCS K NepBOM rpymne, (eHTpanbHas JUHUS) P m # 9 1 J110060M n.
Jlunus He Oynet umetsb HeHTpa npu m =9 u I3 0.

1

-~ 4 ~ g
5 4 ~ Ly
l IR l I
Ao ;oL
& I

- P - [ Fh]
3 i /- 3 ) s
A2 A2

. . n—9"
3 "/ 3 " —
L= 4 R I A /o TR 4

T.e . TMHUSA OTHOCHUTCS KO BTOPOM rpynne npu m =9 un= 9.

Jlunus 6yzaer otHocuThes K Tpethell rpynne (L=0. ;=0)npum=9un=9.
Takoil ke pe3yibTaT MOXHO MOJY4YUTb, paccCMaTpuBas CYLIECTBOBAHWE PEHICHUNH CHCTEMBI
YPaBHEHUH, OIpenesAonied KOOpAMHAThI IEHTPA JIMHUK BTOPOT0 MOpPsIKa:
anXotanyotaiz=0

anXotanyetas=0.

B namem cinyuyae umeem

x +3y +3/2 =0

3x +my +n/2 =0

VI SKBUBAJICHTHYIO €M CUCTEMY

2x+6y+3=0

6x+2my+n=0.

Pemenue cuctembl €JMHCTBEHHO, WU JIMHUS UMEET €IMHCTBEHHBIA HEHTP NpU

12



7 i

A= =4m—30=0 m="9

0 Zm

ITpu Mm#9 4 ;moGom n YPaBHEHHUE OINPEAEIAET LIEHTPAIbHYIO JTUHHUIO.

[Ipn m=9 u n=9 pacmmpeHHas MaTpuLa CUCTEMbI UMEET BUL:

3.1.2. MeTroanueckue MaTepHasbl, ONpeAesOIe MNPOneAypPbl OLCHHMBAHUS 3HAHWIA,
yMeHHMiH, HaBBIKOB M (WJIHM) ONBbITA [esiTeIbHOCTH B Xo0Je TeKyllero KOHTPOJIA
ycrneBaeMoCcTH

YcTHBIH 0TBET

Onenka 3HaHuil npeanonaraeT AuddepeHIupoBaHHbIN MOAX0] K 00yYaromeMycs, y4yer
€ro MHMBUYaJIbHBIX CIOCOOHOCTEMH, CTENEHb YCBOEGHUS U CUCTEMAaTU3allud OCHOBHBIX MTOHITHH
U Kareropuil mno aucuuiuinHe. Kpome Toro, oreHuBaeTcsi HE TOJBKO TIJIyOMHAa 3HaHUI
IIOCTaBJIEHHBIX BOIPOCOB, HO M yYMEHHE MCIOJIb30BaTh B OTBETE NPAKTUUYECKUN MaTEpHAIL.
OuenuBaeTcs KyJabTypa pedH, BlaJeHUE HaBbIKaAMU OPaTOPCKOr0 UCKYCCTBA.

Kpumepuu oyenusanus: mocner0BaTeIbHOCTb, TOJHOTA, JOTMYHOCTD U3JI0KCHHUS, aHAIIN3
pa3NIMYHBIX TOYEK 3PEHHs, CaMOCTOATEeNIbHOE 0000IIeHne Marepuaiga, MHCIOJIb30BaHUe
po(hecCHOHANBHBIX TEPMHUHOB, KYJIbTypa pe4H, HaBBIKM OpaTOPCKOro MCKyccTBa. M3noxeHue
MaTepuaia 0e3 (paKTHUECKUX OIINOOK.

OneHka «omauuno» CTaBUTCA B Cilydae, KOIJa MaTepUall M3JaraeTcs UCUEpIIbIBAIOILE,
IIOCJIEZI0BATENBHO, TPAMOTHO M JIOTMYECKH CTPOMHO, IIPU 3TOM pPAaCKpbIBAIOTCA HE TOJBKO
OCHOBHBIE TIOHATHUS, HO U aHAJIM3UPYIOTCSI TOYKH 3pEHUS pa3iNuHbIX aBTOpoB. OOyvaromuiics
HE 3aTPYIHSETCS C OTBETOM, COOIIONAET KyJIbTypy PEeUH.

OneHka «xopouio» CTaBUTCs, €C 00y4aroIIMICs TBEPAO 3HAET MaTepUal, rpaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, 3HaeT MPAaKTUYECKyr 0a3y, HO IpU OTBETE€ Ha BONPOC JOIYCKaeT
HECYIIECTBEHHBIE IOIPEIIHOCTH.

Onenka «ydoseiemeopumenbHo» CTaBUTCS,, €CIM OOYYaIOLIMICA OCBOMJ  TOJBKO
OCHOBHOW MaTepuai, HO HE 3HA€T OTIEIbHBIX JETaJEeH, TOIMYyCKAaeT HETOYHOCTH, HEJOCTATOYHO
npaBUiIbHbIE (OPMYJIHMPOBKH, HapylIaeT IOCIEI0BaTEeIbHOCTh B M3JIOKEHUM MaTrepuana,
3aTPpyAHSETCS C OTBETAMM, IIOKA3bIBAET OTCYTCTBHE JOJDKHOM CBS3M MEXIY aHAIM30M,
apryMeHTaluen 1 BbIBOJAMM.

OneHka «neyooenemeopumenvbHoy CTaBUTCS, €CIM OOYy4arOIIMHCS HE OTBEYaeT Ha
IIOCTaBJIEHHBIE BOIIPOCHI.

JMCKyCCHOHHBIE NPOLEYPbI

Kpyenwtii cmon, ouckyccus, nonremuka, oucnym, oebamvl, MUHU-KOH@epeHyuu SBISIOTCS
CPEICTBaMH, IO3BOJISIONIMMH BKJIIOYUTH OOY4YaIOIIUMXCS B IPOLECC OOCYXKJIEHUS CIOPHOTO
BOIPOCA, MPOOJEMbl M OLIEHUTh MX YMEHHE apryMEHTHPOBAaTh COOCTBEHHYIO TOYKY 3pEHUS.
3aaHue Jaercs 3apaHee, ONpeAessieTcsl Kpyr BOIIPOCOB JIsi OOCYKICHHMSI, TPYHIbl YYaCTHUKOB
3TOr0 00CYXKIIECHHUS.

JICKyCcCHOHHBIE TPOLEAYPBI MOTYT OBITh MCIOJIB30BAHBI JISl TOTO, YTOOBI CTYI€HTHI:

—Jy4lle MOHIM YCBOsieMbIil MaTtepuan Ha (OoHE Pa3sHOOOPA3HBIX MO3MLIMN U MHEHUH, HE
00s13aTeIbHO JOCTUTasl 0OILEro MHEHUS;

— CMOINIM IIOCTHYb CMBICI H3y4aeMOIo MaTepuaia, KOTOpBbIM MHOTJa 4YyBCTBYIOT
MHTYUTUBHO, HO HE MOTYT BBICKa3aTh BepOajIbHO, YETKO U SICHO, WJIM KOHCTPYUPOBATh HOBBI
CMBICJI, HOBYIO IIO3ULIUIO;

— CMOTJIM COIJIaCOBaTh CBOK IMO3UIMI0 WM JACUCTBUA OTHOCHUTEIBHO 00CYXkIaeMOil
poOJIEMBI.

Kpumepuu oyenuseanus — OLIEHUBAIOTCS JEUCTBHS BCEX YYACTHHUKOB rpynmnsl. [loHnmanue
npoOaeMbl, BBICKa3bIBaHUS U JEUCTBHS MOJHOCTHIO COOTBETCTBYIOT 3aJaHHBIM LIEJISM.
CooTBeTcTBHE pealbHON JIEHCTBUTEILHOCTH PELlIeHUH, BbIpaOOTaHHBIX B X0Jie Urpbl. Bianenue
TEPMUHOJIOTHEH, JEMOHCTpAlUs BIIAJACHUS Y4YeOHbIM MaTepHajJOM IO TEME WUIPhI, BIAJCHUE
METOJIaMU apryMeHTalluu, yMeHue paboTaTh B Ipymnne (yMEHHE CIyllaTh, KOHCTPYKTUBHO BECTH
Oeceny, yOexaarh, yOpaBisaTh BpeMEeHEM, O€CKOH(IUKTHO OOIIATHCS), JOCTHIKEHHE HUIPOBBIX
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1esel, (COOTBETCTBUE POJIM — IIPU POJIEBOM Urpe). SICHOCTB M CTUIIb U3JIO0KEHMS.

OneHka «omauyHO» CTaBUTCSA B cllyyae, KOTJa Bce TpeOOBaHMs BBINOJHEHBI B MOJHOM
oObeme.

OneHka «xopouio» CTaBUTCS, €ClIM O0yYaromuecs B LEJIOM JE€MOHCTPUPYIOT MOHHUMAaHUE
po0JIeMbl, BHICKA3bIBAHUS U IEHCTBHS MMOJHOCTHIO COOTBETCTBYIOT 3aJJaHHBIM LIeJsIM. Perienus,
BbIpa0OTaHHBIE B XOJE€ WIPHI, MOJHOCTHIO COOTBETCTBYIOT peanbHOM JedcTBUTENbHOCTH. Ho
HEKOTOpbIe OOBSICHEHUSI HE COBCEM apryMEHTHUPOBAaHbI, HAPYIICHBI HOPMBI OOIICHHUSI, HAPYIIICHbI
BPEMEHHbIE PAMKH, HAPYLIEH CTUJIb H3JI0KEHHUS.

OrneHka «yoognemgeopumenbHoy CTaBUTCS, €CIi 00yJaromuecs B 1IeJIOM JeMOHCTPHPYIOT
MMOHMMAaHUE TPOOJIEMBbI, BHICKA3bIBAaHUS M JIEHCTBUS B 1I€JIOM COOTBETCTBYIOT 3aJaHHBIM ILIEJISIM.
OnHako, pelieHHs, BbIpaOOTaHHBIE B XOJ€ MIPbl, HE COBCEM COOTBETCTBYIOT pEalbHOM
neiictButenbHOCTH. HekoTopble OOBSICHEHHS HE COBCEM apryMEHTHPOBaHbI, HapyIIEHBI
BPEMEHHBIE PAMKH, HAPYLIEH CTUJIb U3JI0KEHHUS.

OueHka «HeyOoosremeopumenvHoy CTaBUTCS, €CAU OOydarouiecss He MOHUMAIOT
npo6JeMy, UX BHICKA3bIBaHUSI HE COOTBETCTBYIOT 3a/IaHHBIM ILIETISIM.

KonTtpoubHas padora

OrneHuBaeTcss HE TOJNBKO INIyOWHA 3HAHUM IMOCTABJICHHBIX BONPOCOB, HO U YMEHHE
U3JI0KUTh TUCHbMEHHO.

Kpumepuu oyenueanus: mociaen0BaTeNbHOCTb, TOJHOTA, JOTMYHOCTD U3JI0KEHHUS, aHAJIN3
pa3IMuYHBIX TOYEK 3PEHHS, CaMOCTOsATEeNbHOE 00001IeHne MmaTepuana. M3noxeHue marepuana
0e3 (paKTUIEeCKHX OIIMOOK.

OneHka «omauyHo» CTaBUTCS B Cllydae, KOTJ1a COOJII0/IeHbI BCE KPUTEPUH.

OreHka «xopouioy CTaBUTCS, €CU 00y4aroIIUics TBEPIO 3HAET MaTepuai, rpaMOTHO U
[0 CYUIECTBY H3JIaraeT €ro, 3HaeT MpaKTHUecKyko 0a3y, HO JOIMYyCKaeT HeCYIIeCTBEHHbIE
MIOTPEIIHOCTH.

Ouenka «ydogremseopumenbHoy CTaBUTCS, €cCld OOydYaloIIUHCS OCBOMJI TOJBKO
OCHOBHOM MarepHall, HO HE 3HAeT OTAEJIbHBIX JETalel, T0MyCKaeT HETOYHOCTH, HEOCTATOYHO
MpaBWIbHbIE (OPMYIHMPOBKH, HapyllaeT MOCIeA0BaTEIbHOCT, B M3JIOKEHUH MaTepHana,
3aTpyJHSETCS C OTBETAMM, IIOKA3blBAET OTCYTCTBHE JIOJDKHOW CBS3M MEXAY aHAIU30M,
apryMeHTanuei 1 BbIBOJaMH.

OneHka «HeyoosnemseopumenbHo» CTaBUTCS, €ClIM OOydalolMHCS He OTBeyaeT Ha
MOCTaBJIEHHbIE BOIPOCHI.

3.2. OueHo4HbIe MAaTEPHAJIbI JIs1 IPOBEACHHUS IPOMEKYTOYHON aTTeCTaAlluH
3.2.1. Kpurepum ouieHKH pe3yJbTATOB 00YUEeHHS 10 JUCHMUILIMHE (MOTYJII0)

MIxana PesyabTaTsl
Iloxa3aTenn oneHMBaHUS Pe3yIbTATOB 00yYeHHA
OLICHHBaHHS o0yyeHust
OTJIMYHO 3HaerT: - oOyyarommiicss TIIyOOKO M BCECTOPOHHE YCBOMJI MaTepHall, YBEpPEHHO,

JIOTUYHO, TIOCIIEI0BATEIBHO U IPAMOTHO €r0 M3JIaraeT, ONUPasCh HA 3HAHHS
OCHOBHOH M JIOTIOJTHUTENILHOM JINTEPaTyphl,

- Ha OCHOBE CHCTEMHBIX Hay4HBIX 3HAHWH JellaeT KBaIM(UINPOBaHHBIC
BBIBOJIbI M 00001IIeHNS1, CBOOOIHO ONEPUPYET KATETOPUSIMH U MOHSATHIMHU.
VYmeer: - oOydJaromuiics ymMeeT CcaMOCTOSITENIbHO M INPaBUJIBHO peliath y4eOHO-
npodecCHOHANbHBIE — 3aJaud  WIA  33JIaHus, YBEPEHHO, JIOTHYHO,
MOCJIE/IOBATENFHO M apIYMEHTHPOBAHO M3JIaraTh CBOE PELICHUE, UCIIOIb3Ys
Hay4YHBIC TIOHATHS, CChUIAsICh HA HOPMATHBHYIO 0a3y.

Bnaneer: - oOydaromuiicsi BIaJeeT panuoHAIBHBIMA METOJaMHU (C HCIIOJIb30BaHHEM
palMOHATBHBIX METOAMK) PEIICHUS CIOXKHBIX MPOPECCHOHANBHBIX 3a/1a4,
NPE/ICTaBICHHBIX JICTOBBIMUA UTPAaMH, KeHcaMHy | T.JI.;

[pu penieHnu MPOAEMOHCTPUPOBAT HABBIKU

- BBIJICJICHUSA TJIABHOTO,

- CBSI3KOM TEOPETHUYECKHX MOJOXKEHHH C TPeOOBAaHUSIMHU PYKOBOMISIINX
JIOKyMEHTOB,

- M3JI0)KEHMS MBICTIEH B JIOTHYECKON TOCIIeI0BAaTEIbHOCTH,

- CaMOCTOSTEIIFHOTO aHaju3a (haKThbl, COOBITHIA, SIBICHUH, IPOILIECCOB B MX
B3aMMOCBSA3U U JUAJICKTUYCCKOM Pa3BUTUM.

XOPOIIIO 3Haer: - o0yyaromuiics TBEpJO YCBOWJ MaTepuaj, AOCTaTOYHO TPAMOTHO €ro
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M3Jaraer, ONMUpasCh Ha 3HAHUS OCHOBHOM M JONOTHHUTEIBHON JIUTEPATYPHI,
- 3arpyaHseTcs B (OPMYIHPOBAaHHM KBATU(HIIMPOBAHHBIX BHIBOJIOB U
0000IIIeHN, OmepupyeT KaTeropusiMH W TMOHATHUSAME, HO HE Bcernaa
TPaBUJIPHO UX BEPUDHUITUPYET.

VYwmeer: - 00yyYaroIUiics yMEeT CaMOCTOSATEIEHO M B OCHOBHOM IPABHIILHO PEIIATh
y4eOHO-IpOo(heCCHOHANBHBIC 3a/Ja4d WA 3aJaHus, YBEPEHHO, JIOTUYHO,
MOCNIEZI0BaTEeIbHO U apryMEHTHPOBAHO W3JaraTh CBOE peEIIeHHE, HE B
MOJIHOM Mepe MCMOb3ysl HAYYHbIE TOHSATUS M CCBUIKM Ha HOPMAaTHUBHYIO
0asy.

Bnaneer: - o0ydJarouIiiics B HEJIOM BIAJceT PAlMOHATBHBIMA METOAAMH PELICHUS
CJIOKHBIX TIPO(ECCHOHANBHBIX 3314, MPECTABICHHBIX JICTTOBBIMU UTPAMU,
KelicaMH | T.1I.;

IIpu pemieHuH cMOr MPOJEMOHCTPUPOBATH JOCTATOUYHOCTh, HO HE
NTyOWHHOCTH HABBIKOB,

- BBIJICJICHHS TJIaBHOTO,

- U3JIOKCHHS MBICIICH B JIOTHUECKOM MOCJICA0BATCIIBHOCTH,

- CBS3KH TEOPETUYECKHUX IMOJIOKEHUH ¢ TPeOOBAaHHSIMH PYKOBOISAIINX
JIOKYMEHTOB,

- CaMOCTOSATENBEHOTO aHalu3a (aKkThl, COOBITHI, SBICHUMN, MPOIECCOB B HX
B3aMMOCBS3H U THANCKTHICCKOM Pa3BUTHH.

YIAOBJIETBO- 3HaerT: - o0y4aroIuiicss OpUEHTHPYETCSl B MaTepHale, OJJHAKO 3aTPYAHSIETCS B €ro
PUTEJIBHO W3J105KEHUH,
- TIOKa3bIBA€T HEJOCTATOYHOCTh 3HAHUN OCHOBHOM M JIOMOJHUTEIbHOMN
JIUTEPaTyPHI;

- c1abo apryMEHTHPYET Hay4HBIE TTOJI0KEHHS;
- IPAKTHYECKH HE CITIOCOOEH CPOPMYIHPOBATH BEIBOIBI 1 0000IICHNS;
- YaCTHYHO BJIAJICET CHCTEMOM MOHSTHH.
Vmeer: - oOydaromuiics B OCHOBHOM YMEET PEIINTh y4eOHO-NpodeccCHOHAIBHYIO
3ajady WM 33/laHKe, HO JIOIyCKaeT OIIMOKH, c1a00 apryMEeHTHPYET CBOE
pelieHue, HeJOCTaTOYHO HWCIIONb3yeT HAyYHBIC TOHATHS U PYKOBOJSIIHE
JOKYMEHTBI.
Brnapeer: - oOydarommiics BiIafeeT HEKOTOPHIMH PAalMOHAIBHBIMA METOJaMHU
pemIeHnsT  CIOXHBIX  NMPOQECCHOHATBHBIX  3ajad, IPEACTaBICHHBIX
JIeTIOBBIMH MTPaMH, KeHcaMu U T.1.;
[Ipu pemieHny MPoOAEMOHCTPUPOBAJ HEIOCTATOYHOCTh HABBIKOB
- BBIJICJICHUS TJIaBHOT O,
- M3JI0’KEHHS MBICIIEH B JIOTHYECKON MOCIEI0BATEIIEHOCTH,
- CBS3KM TEOPETHYECKUX IOJIOKEHHH C TPEOOBAaHMSAMH DPYKOBOJSIIMX
JOKyMEHTOB,
- CaMOCTOATENBHOTO aHaIu3a (aKThbl, COOBITHI, SIBICHUH, IPOLIECCOB B MX
B3aUMOCBSI3H M TUAIEKTHUCCKOM Pa3BHTHH.
HEYJOBJIETBO- 3HaerT: - 00yyaronuicst He yCBOMJI 3HAYNTEIBHON YaCTH MaTepHaa;

PUTEJIBHO - HE MOXKET apr'yMEHTUPOBATh HAYYHBIE ITOJIOKECHHUS;
- He (OPMYITHPYET KBATU(HUIIMPOBAHHBIX BBEIBOJIOB U 000OIICHHUIA;
- HE BIIaJIeeT CUCTEMOM TIOHSATHIA.

Ymeer: oOyJaromuiicss He TMOKa3aJl YMEHHE pemaTh y4eOHO-TIpodecCHOHATBHYIO
3a/1a9y WM 3aJIaHHe.
Braneer: HE BBINOJHEHBI TPeOOBaHMS, NPEIbABISEMbIE K HABBIKAM, OLICHHBACMbBIM

KYOOBJICTBOPUTCIILHO».

3.2.2. KoHTpoJIbHBbIE 32]aHUSA W/WJIM HUHble MAaTEePHAJIbI IS NMPOBeIeHUs] MPOMEKYTOUHOMI
arrecTanuu

Cnncok BONPOCOB /IJisl YCTHBIX OTBETOB (BAPMAHTHI TeCTA)

1. JlekaptoBa cucremMa koopauHaT. IIpeoOpazoBaHue KOOpAMHAT TOYKM IIPH 3aMEHE
cucteMbl KoopauHaT. [IoBOpOT cucTeMBbl KOOPAMHAT HA IIOCKOCTH.

2. HaxoxneHue KOOpIMHAT BEKTOpa, MJIMHBI OTpe3Ka, JeNieHHEe OTpe3ka B 3aJaHHOM
OTHOILICHHUHU.

3. VYpaBHEHHE MHOXXECTBA, T'€OMETPHUYECKHU 00pa3 ypaBHEHHs. MHOTOYJIEH MHOTHX
MEPEMEHHBIX, airedpandeckasi MOBEPXHOCTh, anreOpanyeckas KpHBas, WX MOPSIOK.
CrniocoObl 3a/1aHusl KPUBO B IPOCTPAHCTBE.

4. TlonspHas, WIMHApUYECKas, ChepruecKas CUCTEMbl KOOPMHAT.
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10.

11.

12

13.
14.
15.
16.
17.
18.
19.
20.

21.

22.

23.

24.

25.

26.

[TpsMast Ha TUIOCKOCTH M anreOpandeckas JMHHS mepBoro nopsaka. OOiiee ypaBHEHHE
psMOM. YpaBHEHUE MPSAMOM, NPOXOMAIIEH 4Yepe3 JNaHHYK TOYKY MEePHEHIUKYISIPHO
BEKTOpPY. YpaBHEHHE NpAMOH ¢ yrioBeIM Kodpduuuentom. I[lapamerpuueckoe,
BEKTOPHOE, KAHOHMYECKOE YPABHEHUE MPSAMON. Y paBHEHHUE MPSAMOM, MPOXOIALIEN depes
JIBE€ JaHHBIE TOYKU. Y paBHEHUE IIPSAMOM B OTpe3kax. HopManbHOE ypaBHEHHE NIPSMON.
VYcnoBus napasuieIbHOCTH M NIEPIEHIUKYIISIPHOCTH NPSIMBIX Ha IUIOCKOCTH, YIOJl MEXY
IIPSIMBIMU, PACCTOSTHUE OT TOYKHU 10 IPSMOM.

[TnockocTs B mpocTpaHcTBE U anreOpandeckasl MOBEPXHOCTh MepBoro nopsaka. OOmee
ypaBHEHUE IUIOCKOCTH. YPaBHEHHE IIJIOCKOCTH, IPOXOIALICH uYepe3 IaHHYI TOUKY,
MEPIEHANKYJISIPHO BEKTOpY. BeKkTopHOe, mapaMeTpu4ecKoe ypaBHEHHE IUIOCKOCTH.
YpaBHEHHE IIOCKOCTH, IIPOXOMASILEH Yepe3 TPU JaHHbIE TOYKU. Y paBHEHHE INIOCKOCTH B
orpeskax. HopmanbHOE ypaBHEHHE IIIIOCKOCTH.

OOmee ypaBHeHHE TIPsIMOM B TPOCTpPAaHCTBE. BekTopHOe, mMapaMeTpuveckoe,
KAaHOHWYECKOE YpaBHEHHUE NPSMOM. Y paBHEHUE MPSIMOM, ITPOXOISIIEH Yepes3 JIBE TaHHbIE
TOYKH.

VYroa Mexay II0CKOCTIMH, MEXY IPSIMBIMH B IIPOCTPAHCTBE. B3aumMHOe pacrionoxeHue
OpsAMBIX B TPOCTPAaHCTBE (KaHOHMYECKHMEe M o0mue ypaBHeHHs). BsaumHoe
PacCIoI0XKEHUE NMPSAMON U INIOCKOCTH. YTOJI MEXKIY IMPSIMOU U TUIOCKOCTBIO.

PaccrosiHue OT TOYKHM 10 IUIOCKOCTH, OT TOYKH 0 MPSIMOU, MEXAY IPSAMBIMH, MEKIY
MIPSIMOM M TIOCKOCTBIO.

Knaccugukanust ypaBHEHH BTOpOro Mopsika OT JBYX IepeMEHHBIX. MHBapHaHTHI
YpaBHEHUH.

. Kanonnueckue YpaBHCHUA JIMHUMN BTOpPOI0 moOpAIKa. Konnueckue ceueHus. DIUIuIIC.

['unepO6omna. [Tapabona.

[TpuBeneHue obIero ypaBHeHuUs IMHUKM BTOPOTO MOPSI/IKA K KAHOHUYECKOMY BUIY.
[ToBepxHOCTH BpallieHus1, mpeoOpa3zoBaHUe CXKATHSI.

DJUIAIICOU.

JIBYTIOJIOCTHBIN M OJTHOTIOJIOCTHBIN THIIEPOOTION/TBI.

Mertoa ceueHu. DITMNTUYECKHA U THIEPOOIMYECKUH MapadoIouIbl.

Konyc.

[MunuHapUyecKre OBEPXHOCTH.

OpToronajibHasi CuCTEMa BEKTOPOB, €€ JINHEHHAs HE3aBUCUMOCTh. OpPTOHOPMHPOBAaHHBIN
Oasuc.

I'eomeTpudecknii BEKTOpP, MOJYJIb BEKTOPA, KOJUIMHEAPHBIE M KOMIUIAHAPHBIE BEKTOPA.
CBoOonHBIE, CKONIB3SIIME U CBsi3aHHbIE Bekropa. CymMa, pa3sHOCTb BEKTOPOB,
MPOMU3BEJEHNE BEKTOpaA Ha yncio. CBOMCTBA 3TUX ONEpaIvid.

OproroHanbHas NPOEKIMs TOUYKH, BEKTOpA HA MPSMYIO M OCb. YTOJ MEXIY BEKTOpaMH.
Beruncnenrie opToroHanbHONW Nnpoekunnu. OpTOroHaIbHAs MPOEKIMS CYMMBbI BEKTOPOB U
IIPOU3BEJCHUS BEKTOPA HA YUCIIO.

JluneitHass kOMOMHAIIMS BEKTOPOB, IMHEIHO HE3aBUCUMBIE BEKTOpA. Y CJIOBUS JTMHEHHOMN
3aBUCUMOCTH BEKTOpOB. ba3uc, pasnoxxeHue BekTopa 1o 0a3zucy, KOOpIMHATHI BEKTOPA.
W3meHeHne KOOpAMHAT MpU CIO0KEHHM BEKTOPOB M YMHOKEHHMHM BEKTOpa Ha 4YHCIIO,
KOOPJIMHATHI KOJUTMHEAPHBIX BEKTOPOB. OpTOrOHANBHBIM U OPTOHOPMHUPOBAHHBIN Oa3uc,
HaIIpaBJISAOIINAE KOCHHYCHI.

CkansipHoe (BHyTpeHHee) pOH3BeIeHIEe BEKTOPOB, OPTOTOHAIBHBIE BEKTOPA, CKAJISIPHBIN
kBaapar. CBOMCTBA CKAIIPHOTO MPOU3BEACHMS, BBIYUCICHUE CKAISIPHOTO IIPOU3BEACHUS
4yepe3 KOOPAUHATHI BEKTOPA.

BextopHoe (BHelIHee) MpOM3BEIEHUE BEKTOPOB, IMpaBas Tpoika BeKTOpoB. CBoiicTBa
BEKTOPHOT'O IIPOU3BEACHUS. BbIUNCIIEHE BEKTOPHOI'O IIPOU3BEACHNS B KOOPAUHATAX.
CMemaHHOe  IPOM3BEIEHUE BEKTOPOB. ['eoMmeTpuyeckwii  CMBICI  CMEHMIAHHOTO
npousBeneHus. (CBOHCTBA CMEIIAHHOTO IIPOU3BENEHUA. BblUMCIEHHE CMEIaHHOTO
IIPOU3BEJCHUS B KOOPANHATAX.
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TexkcTbl NPo0JIEeMHO-AHATUTHYECKUX U (MJIH) MPAKTHYECKUX y4eOHO-NIPOo(ecCHOHAIBHBIX
3aga4
BbruncnuTs onpenenanTens MaTpULbl
‘3 4_5
5 7-=-2
| N i
(2-1 & A
PacknagpiBaeM onpeenuTens N0 IepBOMY CTOJIOLY:
DetA =3x -8x 0 +2x 0 =
3x[7%x8-(-1) x(-2)]-8x[4x8-(-1) x(-5)] + 2x[4x(-2)-Tx(-5)] =
3x(56-2)- 8x(32-5)+ 2x(-8+35)=
3x54- 8x27+ 2x27=162-216+54=216-216=0
DetA =0
2. Pemmts cucteMy ypaBHEHUM:
X1 + 2X2+ 3X3 + 4X4 :5
2x; + Xo + 2X3 + 3x4 =1
3X1 + 2X2 + x5 + 2X4 =]
4x; + 3%, + 2x3 + x4 =-5
Haxonum onpenenurens MaTpulbl JaHHOW CUCTEMBI yPaBHEHUI.

BrinonHss 3neMeHTapHbIe Onepaii o CTOJMOLAMU ONpeAeNuTeNs, MPOU3BEIEM OYEBHIHbIC
YIPOILEHUS:

BN I N [ R
s a3l hrasl bl g
Thoar T a o sTh 2T o2 4T
T ] I T I TR S N N VR P
L2209 200 p3ol 2o
T 1 7 ¥ i 3 []
:][]‘]‘]=][]‘]]]=][]“] =10 ] =
3o 21 Bk 2ol B30T koo oo
331 Bo3od a0 oo

T.x. onpenenurens ominueH oT 0, MOXKHO BOCIIOJIb30BaThCsl MeToaoM Kpamepa.
Xi:AXi/A ; 1= 1,2,3,4
Brrunciisiem onpenenurenu Ay ISl HEU3BECTHBIX, MMOJYYAOLIUECS 3aMEHOM COOTBETCTBYIOIIMX
CTOJIOIIOB Ha CTOJOEI] IPAaBOM YacTH:
|

A
|

6
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UCIONB3YS ATH OMPEISIUTENH, HAXOIUM: X 1=A1/A= -2, Xo=Aw/A= 2, X5=-3, X4=3.
Perienne cucTeMsl ypaBHEHHI MOKHO 3amucaTh B Buje (-2, 2, -3, 3)'

3.HaiiTi 00paTHy!O MaTpHUIly METOJIOM 3JIEMEHTAPHBIX IIPeoOpazoBaHUit
I.-' -3 H '2 \

394 =
|
L1

n

3]

A
K snemeHnTapHbIM IpeoOpa3oBaHUSIM CTPOK MATPHULILI OTHOCATCS

- TepecTaHOBKa CTPOK MATpPHUIIBL;

- YMHOKEHHUE CTPOKH Ha YHUCIIO, OTIIMYHOE OT HYJIS;

- mpubaBiIeHUE K CTPOKE DJIEMEHTOB JIPYTOil CTPOKH, YMHOKEHHOW HA HEKOTOPOE YUCIIO.
OO6pa3yem TpsSMOYTOJIBHYIO MAaTpHUIly BHIA (A‘E) pasMepoM n X 2n, NMPUIHKCAB CIpaBa K
UCXOJHOW MaTpHlle eIUHUYHYIO0 MaTpuily. Mcmonb3ys siaeMeHTapHbIe NMpeoOpa3oBaHusl CTPOK,
npuBeeM monydeHHyro marpuny K Buay (E|B), uto Bcerma BO3MOXKHO ISl HEBBIPOKIECHHON
Matpullbl A. TTockonbKy Kaxxaoe W3 3TUX IMpeoOpa3oBaHUM CBOAMTCA K YMHOKEHHIO MATPUIIBI
ClieBa Ha HEKOTOPYIO HEBBIPOXKICHHYIO MAaTpUIly W YMHOXKEHHE MATPHIl ACCOIMATHBHO, TO
CIIpaBa MbI TIOJyYUM MaTPHILy, OOpPaTHYIO HCXOaHONH B=A".
3amuceiBaeM Matpuily (A |E) u BbImonHseM sJIeMeHTapHBbIE MpeoOpa3oBaHus CTPOK. byaem
0003Ha4aTh, HAPUMEP, COOTHOIIEHUEM
(2) =(2)-3(1)
npeoOpa3oBaHue, MpU KOTOPOM Ha MECTO BTOPOM CTPOKH CTaBUTCS €€ IMpekHee 3HaueHue,
CJI0KEHHOE C NIEPBOM CTPOKOM, YMHOKEHHOH Ha -3
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(273 273|100 [(1)=(3) fLs3 ooty [l =il} /s 3000 1Y

1394 (5 {394]010 ) | (2= (1) [ { 273[100 ) | (2= (2)- 201 | > { 0-3-3]10-2 |

153 ) issfoor/  [G=@] ‘sedloro/ |[e=c-3m | Yo-o-sloi-3/
(=1} fS3[+001Y  [(1)=(1)=3(2) f1201 0-1}
Slar=—wa |slo-toz i sl@=@-13) | > {otofi-1-1 )
(3)=1(3)-2(2) "'-.Innl =21 ] i3)=13) "'-.Inn] -1 ]
[(1)=()-2(2)] froo|-32-%}
S ((2)=1(2) Sloto) 1ot
(3)=1(3) hoot|21 1
(-1 2-1 | |
A'=| 1-1-1
-2 11

4. Nansl Tpu Bektopa: p = {3;-2;1}, g = {-1;1;-2}, r = {2,1,-3}.
Haiitu pasnoxxenue Bekropa c={11;-6;5} no 6a3sucy p, ¢, r
Paznoxenue umeer Bum: ¢ = ap + q +yr.

[TongcraBuB KOOPIUHATHI 3aJaHHBIX BEKTOPOB, MOJIyYaeM:

11¢)[=6¢)6
i’

Permraem 3Ty cucteMy OTHOCHTEIBHO HEU3BECTHBIX OL,[3,Y:
31420 D4
| o
'
b
Pemenue cuctemsl: a=2, f=-3, y=1.
OtBer: ¢c=2p-3q+r.
5. JlaHbl TpH HEKOMILIAHAPHBIX BEKTOpA a, b, €
Boruucnuth, npu Kakux 3HaYEHUSIX A U L BekKTopei Aa+pub+c¢,a+A b+ pe
KOJUTUHEAPHBI.
Jlnis pelieHus 3a7jaun CyIeCTBEHHbI CBOIICTBA BEKTOPOB B POCTPAHCTBE, @ UMEHHO:
- TPU IPOU3BOJIBHBIX HEKOMILJIAHAPHBIX BEKTOpPa B TPEXMEPHOM MPOCTPAHCTBE 00pa3yroT
basuc;
- K03(PUIMEHTHI B pa3NoKEHUU BEKTOpa Mo 0a3uCy CyTh KOOPAUHATHI BEKTOpPA B JAHHOM
basuce;
- KOOPJIMHATHI KOJUIMHEAPHBIX BEKTOPOB MPOMOPIIUOHABHBI.
A
Orcioma |+ 4 uro naer A=p=1
6.CocTaBUTh KAHOHUYECKOE YPABHEHUE MPSIMOM:
| x=2y+3z-4=0

[3x+2y-5z-4=0

Hcxonnas npsimast 3a/1aHa IepeceueHrueM JIBYX IIIOCKOCTEH.
Kanonnueckoe ypaBHeHHE NPSIMOM, MPOXOAIICH yepe3 Touky M(a,b,c) B HanpaBnenuu (I,m, n),
UMEET BUJI

r—a y—h z-¢

i i "
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JUia pelieHus 3aAauu CleqyeT ONpEeAeIUuTh KOOPANHATBHI TOUKH, JIEKAIIeW Ha NPSAMOH, a TaKxke
KOOPJIMHATHI HAMPABJISIOUIEr0 BEKTOpa.
[Tpon3BoabHO 3apUKCHpYeM OJIHY M3 KOOPJMHAT MCKOMOM TOYKHM Ha MpsiMOH, Hampumep, z=0.
[ToncraBuM 3TO 3HaYEHHE B MCXOJHYIO CHUCTEMY, OIMPENEISIONIYI0 HAlly MPSIMYIO, U PEIIUM ee
OTHOCHUTEJIBHO X U Y.
Hampapnsomuit  BekTop mnpsMoil MokeT OBbITh 3aJaH BEKTOPHBIM IMPOMU3BEIACHHEM JABYX
HOpMaJieH K 3a1aHHBIM IJIOCKOCTSIM.
[Ipu z=0 nosyyaeM napy ypaBHEHHIA:
x-2y=4
3x+2y=4,
13 KOTOPBIX Hai/leM, 4TO TOYKa C KOOpJIAUHATAMHU Xo=2, Yo=-1 Z¢=0 JIEUT Ha NCKOMOM ITPSIMOH.
BekropHoe npoussenenue nsyx Hopmaneit nl(1, -2, 3) n2 (3, 2, -5) gaet BekTop

ik

A

Lad

=I-

-
2

R

L 4i +14j 4k
JIJis yrIponeHusI B Ka4eCTBE HAMPABJISIONICTO BO3BMEM BEKTOP, KOJUTMHEAPHBIN IMMOJIYYCHHOMY
L={2;7;-2}.
OTBeT: KAHOHUYECKOE YPABHCHHE TIPSIMOM:
x—2_y+l_z
2 7 =2
7.CocTaBUTh ypaBHEHHUE IIOCKOCTH, POXOSIIEH Yepe3 MpsIMyIo
2x-y+3z-5=0
x+3y-2z+5=0 nmapannensHo Bektopy L={2;-1,-2}.
JJis perieHus 3a71a91 BEITUIIEM YpaBHEHUE Ty9IKa TUIOCKOCTEH:
o(Aix + By + Ciz+ Dy) + B(Axx + By + Ciz + D) = 0 1ubo
(A]X + Bly + C]Z + D]) + 7\,(A2X + Bzy + C]Z + Dz) = O
W3 MHOXecTBa TUIOCKOCTEH, NMPHHAICKAIIUX ITY9IKYy, WUCIOIB3YsS JIOMOJHUTEIHLHOE YCIIOBHE,
oTpesieNisieM ypaBHEHUE HCKOMOMU TIIOCKOCTH.
B Hamewm cimydyae MCKOMast IJIOCKOCTh IPUHAICKUT IMyIKY IIIOCKOCTEH
2x-y+3z-5+M(x+3y-2z+5) =0
Y BEKTOP HOPMAaJIH 3TOH IIIOCKOCTH OpTOroHaneH BekTopy L={2;-1,-2}.
[IpeoOpasys ypaBHEeHHE My4yKa, BBIIEIUM BEKTOP HOpMaJIU:
2+A)x - (1-30)y + (3-20)z - (5-5A) =0
n = {(2+1); (1-3%); (3-2A)}
1 3aIHIIEeM YCIOBHE OPTOTOHAIBHOCTH HOpMaH 3aaHHOMY BekTopy (nL) = 0:
2(2+A)+(1-31)-2(3-21)=0
4+2)0+1-3A-6+40=0
3x=1
A=1/3.
[ToncraBnss HaliieHHOE 3HAUEHUE TTapaMeTpa A HaXOJUM YpaBHEHHE MJIOCKOCTH:
7x/3+72/3-10/3=0 nnm
7x+72-10=0.
8.JlaHbl KOOpAMHATEI BepIIMH TeTpasapa A(4, 2, 5); B(0, 7, 2); C(0, 2, 7); D(1, 5, 0)
Hatitu
e. Cos o, rre ¢ - yron mexay rpansimu AB u AD;
f.  VYpasuenue npsamoit AD;
g. Ilnomans rpanu ABC;
h. OO6wem TeTpasapa.
Terpasap BHOJTHE oONpeneNeH TpeMs BEKTOpaMH, HWMEIONIMMH HAvalo B Touyke A W
okaHuuBaromumucs B BepmnHax B, C, D. Haitnem koopauHaThl ’TUX BEKTOPOB:
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:-" _H_':_' _ ‘-':_'n_' Y :.-' __]_ Y I.-' __]_ v I_.-_E 3

By— Ay 5 0 3
:. Bz— Az | : -3 : 2 : -5
AB= " ST AC=" T AD =
b. Kocunyc yria onpenenum u3 cKajsipHOTro rpousBeaeHus Bektopos AB u AD.
AB-AD 12415415 42

Cosp= [BI1AP]_ Ji0+2559-\0+9525 _ 54ko

b. Kanonnueckoe ypaBHeHHE MPSIMOi, MpOXoAsIei yepe3 BepiinHbl A U D, BbimuckiBaeM 0e3
Tpynaa (cM. 3amaqy 6):

=4 =2 =-=35

] 4 -
3 H —5

; OTCIOJIa MOXKHO IIOJIYYUTh [TapaMETPUUECKUE YPABHEHUS TOW MPSAMON:
x=-3t+4;,y=3t+2;z=-5t+5

c. Ilnmomans rpanu ABC Haiinem yepe3 BEKTOPHOE MPOU3BEIACHHE BEKTOPOB, OOpa3yIOLIUX
COOTBETCTBYIOLIME pedpa:

f-
i

F.
4

Lo a
b s s :Em|.--1;-1ﬁ'|:_;\,q:15

d. O6beM TeTpadApa MOXKHO ONPENEIUTh Yepe3 CMEIIaHHOE MPOM3BEICHHE JTHUX BEKTOPOB.
Benmuunna cMemaHHOTO TPOU3BECHUSI paBHA OPUEHTHUPOBAHHOMY OOBEMY MapajuleieIUIe/ia,
MMOCTPOCHHOTO Ha TpeX BekTopax. [loaTomy 00beM TeTpadapa paBeH
-4 5 -3

haooof L.

0l . 51 4 =2
Vo= 33 5| 5
9.Ilpu KakuxX 3HAYEHHMAX M U N ypaBHEHHE X +6Xy+my’+3x+ny-4=0 onpenenser:
1.IlenTpanpHyto JUHUIO;
2.JIunuro 6e3 1eHTpa;
3.JluHMI0, UMEIOTIYI0 OECKOHEYHO MHOTO IIEHTPOB.
Jna xnaccudukalyu JIMHUKM BTOPOTO TMOpPsAKa, 3aJaHHONW OOIIMM ypaBHEHHEM, IO THUITY
CUMMETPHUHU PACCMOTPUM MHBAPUAHTHI YPABHEHHUSI JINHU:
anx’ + 2apxy + any’ + 2aix + 2any + a3 =0

L

—3

L] =
)

d, i

(o) an
L=an+anL="" ==

Breiaenstor Tpu rpynmnsl JUHUK, @ UMEHHOI

I rpynna, TMHUM UMEIOT €IMHCTBEHHBIA LIEHTP CUMMETPUH, MHBAapHaHT [, # 0

Il rpynimna, HeT neHTpa cuMMeTpuu, THBapuaHThl [, =0. [3# 0

III rpymma, neHTpsl CHMMETPUN 00pa3yIoT MPAMYIO JIMHUIO, HHBapHaHTHI [,=0. ;=10
B nanHOM 3a1aye BTOPOM MHBApUAHT

| 1

Iz = =m-9
JluHus OTHOCHUTCS K MEpBOH Trpynne, (eHTpajabHas JUHUA) IPH M # 9 1 1r000M n.
Jlunus He Oynet umeth neHTpa npu m =9 u I3 0.

1
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P

4

T.e . TMHUSA OTHOCUTCS KO BTOPOH rpynne npu m =9 un=# 9.

Jlunus 6ynet otHocuThes K TpeThedt rpynme (1,=0. ;=0)npum =9 un=9.

Takoii ke pe3ynbTaT MOXHO IOJY4YHTh, pacCMaTpUBas CYIICCTBOBAHWE PEIICHUN CHCTEMBI
YpaBHEHUH, OTIPEAETSAIONIEH KOOPAUHATHI LIEHTPA JMHUHU BTOPOTO MOPSIKA!

anXotanyetais=0
axXotanyotas=0.

B namewm cinyuyae umeem

x 3y +3/2 =0

3x + my +n/2 =0

WM SKBUBAJICHTHYIO €i cucTemy
2x+6y+3=0

6x+2my+n=0.

Perenue cuctemsl CAUHCTBCHHO, UJIN JIMHUA UMCCT eI[HHCTBeHHBIﬁ LHCHTP IpHU

20

A= =y —30= 10
AFTY

m=9

[Tpu M#9  y mo6om n YPAaBHEHUE ONPEIEISACT LICHTPAIBHYIO JTUHUIO.
[Ipu m=9 u n=9 pacimupeHHas MaTpuila CACTEMbl UMEET BU/I:
3.2.3. MeToguveckne MaTepHaJibl, ONpeAesiiOlNe MPOUeAYyPbl OLEHUBAHUSA 3HAHWIA,
YMEeHUii, HABBIKOB B X0/l€ IPOMEKYTOYHOM aTTecTaluu
Ilpouenypa oneHuBaHus 3HAHUH (YCTHBIH OTBET)

KaXaoro pasacia

IIpenen AIUTENBHOCTH 10 MuHYyT
IpeylaraemMoe KOIMYECTBO 331aHUMH 2 Bompoca
[TocnenoBatenbHOCTE BEIOOPKHU BOIIpocoB u3 | CiywaiiHas

Kpurepuu onenku

- TpeOyeMBbIil 00bEM U CTPYKTypa

- U3TIOXKCHHE MaTeprana 6e3 (pakTHIeCKHX OMHUOOK

- JIOTHKA U3JI0KEHUS

- HCIOJIB30BAHUE COOTBETCTBYIOIIEH TEPMHUHOJIOTHH

- CTHJIb PEYH U KYJbTYpPa PECUH

- MOI00P MPUMEPOB MX HAYYHOU JINTEPATYPhl M IPAKTUKU

«5» eclm Tp€60BaHI/I$I K OTBCTY BBIIIOJHCHBI B ITIOJJTHOM o0BeMe

«4» ecmm B IICJIOM BBIIIOJTHCHBI Tpe60BaHI/I$[ K OTBCTY, OJHAKO CCTb
HEOOJIBIIKME HETOYHOCTH B H3JI0KEHHHI HCEKOTOPLIX BOIIPOCOB

«3» ecm TpeGOBaHI/IH BBITIIOJIHEHBI YaCTUYHO — HC BBIACPIKaH 06’LeM, €CTh

¢dakTryeckue  OMMOKM, HapylleHa JIOTHKA  M3JI0XKEHHS,
HEJJOCTaTOYHO HUCII0JIb3YETCsl COOTBETCTBYIOLIASl TEPMUHOJIOTUU

IIpouenypa oneHMBaHMS YMEHHUIl H

NMPAKTHYECKUX Y4eOHO-NPO(heCCHOHATBHBIX 32/1a4)

HAaBbIKOB (pemeﬂne I[pOﬁJIeMHO-aHaJII/ITI/I‘-IeCKI/IX Hu

Hpe)maraeMoe KOJIMYCCTBO 3aZ[aHI/Iﬁ

1

HOCJ’IGZ[OB&TQHBHOCTB BLI60pI(I/I

Crnyuaiinas

Kputepuu ouenku:

- BBIZACJICHUC U ITIOHUMAHUC Hp06.]'[eMbI

- yMeHHUe 000011aTh, COMOCTABNIATEH Pa3IHYHBIC TOUKH 3PCHHUS

- TIOJTHOTA MCITOJIB30BaHMS HCTOYHUKOB

- HAJIMYKE aBTOPCKOW MO3ULIMH

- COOTBETCTBUE OTBETA [TOCTABIIEHHOMY BOIPOCY

- WCIIONIb30BaHHME COIMAJIBHOTO OIBITa, MarepuaioB CMMU,
CTaTUCTUYECKUX JAHHBIX

- JIOTUMHOCTb U3JIOKEHUS

- YMEHHeE c/ieaTh KBAIM(HLIUPOBAHHBIC BHIBOABI 1 0000IIEHHUS C
TOYKH 3PCHUS PEIICHUs MPO(eCCHOHATBHBIX 3314
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- YMEHHUE IPUBECTH IIPUMEP
- O1I0pa Ha TEOPETHYECKUE MOJTOKEHHS
- BIIaJICHIE COOTBETCTBYIONIEH TEPMUHOIOTHEN

«5» eclm Tp€60BaHI/I$I K OTBCTY BBIIIOJHCHBI B ITIOJJTHOM o0BeMe

«4» ecnu B IICJIOM BbIIIOJTHCHBI Tpe6OBaHI/I$I K OTBCTY, OJHAaKO €CTb

HeOOJIbIIIE HETOYHOCTH B M3JIOXKEHHHM HEKOTOPBIX BOIIPOCOB.
3arpynusiercs B (OPMYJMPOBaHMHM  KBaIHU(HUIIMPOBAHHBIX
BBEIBOJIOB M 00001IeHMIT

«3» ecmm Tp€60BaHI/I$I BBIMOJIHCHBI YACTHYHO — IBITA€TCI 000CHOBAThH CBOIO

TOYKY 3pCHHs, OAHAKO CJab0 apryMeHTHpYeT HaydYHbIe
MOJNIOKEHHS, NPAKTHYSCKH HE CHOCOOCH CaMOCTOSITEIbHO
copMyITHpOBaTh BBIBOJIBI M OOOOIICHHS, HE BUAUT CBS3b C
podecCHOHANBHOM NIESITeIbHOCTBIO

4. yqeﬁHO-MeTOIlI/I‘leCKOQ H MaTCPHUAJBHO-TCXHUYECCKOEC odecneuyeHue AUCHHUIIINHBI

(Mmony.s)
4.1. DjIeKTPOHHBbIE y4eOHbIe U3IAHUSA

1.

WBneBa, A. M. Jluneiinasa anreOpa. AHanmuTHUeCKast reoMeTpus : yueOHoe mocobue / A.
M. Usnesa, II. U. Ilpunyuxas, WU. JI. Yepnbix. — 5-¢ uzn. — Hoocubupck :
HoBocubupckuii rocynapcTBeHHbIN TexHW4Yeckuid yHuBepcuter, 2019. — 183 c. —
ISBN 978-5-7782-3868-8. — Texkct : snextponnslii // LnudpoBoit oOpa3oBaTenbHBII
pecypc IPR SMART : [caiitr]. — URL: https://www.iprbookshop.ru/98793.html. —
Pexwum noctyna: s aBTOpU3Hp. MOJIb30BaTeNei

Kynuxosa, H. A. Jluneitnas anreGpa. Ananutudeckas reometpus. uddepenmanbaoe u
UHTErpanbHOe ucuucieHus. JuddepeHnnanbaple ypaBHEHHsS @ y4eOHO-METOJHUYECKOE
nocobue / H. A. Kymukoga, O. B. ®aneeBa. — Camapa : Camapckuii TOCy1apCTBEHHBIN

texuuueckuil yauepcuretr, DbC ACB, 2019. — 86 c. — TekcT : 3MeKTpOHHBIA //
[MudpoBoit  oOpazoBatensHblii  pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/105212.html. — Pexum pmoctyma: st  aBTOPH3HP.
MOJIb30BaTENEH

Oxynesa, I'. JI. Jluneiinas anre6pa. AHanUTHYECKass TeoMeTpus : yueOHoe mocooue / I'.
JI. OxkyneBa, JI. b. Ilompmmna, H. B. OsuapoBa. — benropon : benropoackwuii

rocy/1lapCTBEHHbIN TexHosorndeckuil yuusepcurer uM. B.I'. llyxosa, 9bC ACB, 2020.
— 88 ¢. — Tekcr : anexrponssiii // I{udposoit o6pazoBarenshblii pecypc IPR SMART :

[caiiT]. — URL: https://www.iprbookshop.ru/110191.html. — Pexum pocrtyma: mis
ABTOPH3HP. MOJIb30BaTEINCH
[ToropenoB, A. B. Anamutmueckas reomerpus / A. B. IloropenoB. — 4-¢ m3m. —

Mockga, MxeBck : PerymspHas u xaoThdeckas TUHaMUKa, VIHCTUTYT KOMITBbIOTEPHBIX
uccienoanwmid, 2019. — 208 c. — ISBN 978-5-4344-0720-5. — TekcT : 37eKTpOHHBIH //

[MudpoBoit  oOpazoBatenvHblii  pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/91909.html. — Pexum nmoctyma: uisi  aBTOPH3HP.
MOJIb30BaTENEH

Puxtep, T. B. AnreOpa u ananutudeckas reometpus : yaeonoe mocodue / T. B. Puxrep.
— Comukamck : ConMKaMCKUH TOCYAapCTBEHHBIA MMEIarornyecKuii HHCTUTYT ((umuan)
OI'bOY BO «llepMmckuii TOCyAapCTBEHHBIM HAlMOHAIBHBIM HCCIEAOBATEIIbCKUN
yauBepcute™, 2020. — 127 c¢. — ISBN 978-5-91252-078-5. — TekcT : 21MeKTpOHHBIH //

[udposoii  obpazoBatensHbi  pecypc IPR SMART : [caiit — URL:
https://www.iprbookshop.ru/104338.html. — Pexum pgoctyma: s aBTOPH3UD.
I0JIb30BaTENEN

4.2. JJjIeKTPpOHHbIE 00pa3oBaTe/ibHbIE PeCYPChl

1.

2.

DnextponHas 6uGmuoreunas cuctema «IBC IOPAUT» Biblio-onlineru (3BC
«tOpaiity») [DnexTponnslii pecypc]. — URL: https://urait.ru/.

OnexrponHo-0nbOmmoTeunas cucreMa ZNANIUM [Onekrponnsiii pecypc]. — URL:
https://znanium.com/.
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https://znanium.com/
https://urait.ru/

3. DnextpoHHas OubOnuoreuHas cucremMa «KoOHCynbTaHT cCTyAeHTa» [DIEeKTpOHHBIN
pecypc]. — URL: https://www.studentlibrary.ru/.
4. e-Library.ru: Hayunas »snexTpoHHas Oubnuorteka [DnexkrtponHblii pecypc]. — URL:
http://elibrary.ru/.
5. Hayunas snektponHast 6ubnuoreka «KubepJlennnka» [Dnextponnsiii pecypc]. — URL:
http://cyberleninka.ru/.
6. Wundopmannonnas cucrema «EanHoe OKHO AO0CTyma K 0Opa3oBaTeIbHBIM pecypcam»
[DnexTponnsiii pecypc]. — URL: http://window.edu.ru/.
7. @enepadbHbI LEHTp HH(YOPMAIMOHHO-00PA30BaTENBHBIX PECYPCOB [DIEKTPOHHBIH
pecypc]. — URL: http://fcior.edu.ru/.
4.3. CoBpeMeHHbIe NPO(ecCHOHAIbHBIC 0a3bl JAHHBIX M MH(OPMAIMOHHBIC CIIPABOYHbIE
CHCTEMBI

OOyuaromuMess  obecrieuyeH J0CTyn (yAaJd€HHBIH JOCTYN) K HH)KE CIETYIOUUM
COBPEMEHHBIM Tpo(decCHOHAIBHBIM 0a3aM JaHHBIX W WH(QOPMAIMOHHBIM CIIPABOYHBIM
cHCTEMaM:

1. CnoBapm wu »SHUMKIONEAMH Ha Akagemuke [OnextpoHHsli pecype]. — URL:
http://dic.academic.ru.

2. Cucrema uH(popmanmoHHO-IpaBoBOr0 obecreueHus «lapanT» [DIeKTpOHHBIN pecypc].
— URL: http://ivo.garant.ru/.

4.4. KoMmieKT JIMIEH3HMOHHOI0 M CBOOOJAHO PacCHpPOCTPAHAEMOr0 MPOrpaMMHOIO
o0ecrnevyeHusi, B TOM YHCJIe 0T€4eCTBEHHOI0 IPOM3BO/ACTBA
1. JluueHsuoHHoe mporpaMMHOE oOecreyeHue: oOnepanuoHHas cuctema Microsoft
Windows, naket opucHbIx npuioxenuit Microsoft Office.
2. CBobOomHO pacmpocTpaHsieMO€ TIpOrpaMMHOE oOOecrieueHre: CBOOOIHBIC TAKEThI
oucuHbix npunoxennit Apache Open Office, LibreOffice.
3. Ilporpammuoe oOecriedeHHe OTEUYECTBEHHOTO TPOM3BOJCTBA: CIIPABOYHO-IPABOBAs
cucrema «l'apanT» (OneKTpOHHBIM Nepuoanueckuid cnpaBoyHUK «Cucrema 'APAHTY),
obpasoBarenpHast miatgopma IOPAWT (DnextponHas 6ubamoredHas cucrtema «OBC
FIOPAWT» Biblio-online.ru (OBC «IOpaiit»)), 3/1eKTPOHHO-OUOIHOTE HAs CHCTEMa
ZNANIUM, snextponHast budnnoreunas cucreMa « KOHCybTaHT CTyZeHTay.
4.5. O0opynoBaHHe M TeXHHYECKHE CPeICTBA 00yUeHHs

Jns peanmzanmuyl  TUCHUTUIMHBI (MOMIYJSI) HCIONB3YIOTCS y4YeOHBIC ayIUTOPUHU LIS
NPOBEICHUS Y4YeOHBIX 3aHATUH, KOTOpPHIE OCHAIICHbI OOOPYIOBaHUEM U TEXHUYECKUMHU
cpeacTBaMu OOy4YeHHs, U MOMEIIEHUS JUIsl CAMOCTOATEIbHOW paboThl 00y4YaroUIMXCcs, KOTOphIE
OCHAILIEHbl KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO MOJAKIIOUYEHUS K ceTH «VIHTepHeT» u
oOecrieueHbl JIOCTYNIOM B DJEKTPOHHYI WH(OpPMAIMOHHO-0O0pa3oBaTenbHyo cpeny PXTY
uM. /.. MenzeneeBa. JlonyckaeTcs 3aMeHa 000pyA0BaHUsI €r0 BUPTYyaJbHBIMU aHAJIOTaMHU.

HaumeHoBaHHe y4eOHBIX AyAUTOPHI IS OCHaLICHHOCTh Y4eOHBIX AyANTOPHI JUISl IPOBEICHUS
NpoBeAeHUs YUeOHbIX 3aHATUHH 1 Y4eOHbIX 3aHATUI ¥ MOMEeLIeHUH JJIsl CAMOCTOSITeIbHOM
NMOMeLIeHMI JJIsl CAMOCTOSITeJILHOM padoThI 000pY10BAHHEM M TeXHHMYECKHMMH CPeICTBAMMU
padoThI* o0y4eHust
VY4yeOHbIE  ayquTOpMM Ul TPOBEACHHA | YueOHas ayAWTOpHs YKOMIUIEKTOBaHA CHELHAIM3MPOBaHHON
yuEOHBIX 3aHITHH MeOelplo, OTBEYAIOUIEH BCEM YCTAHOBJIECHHBIM HOpPMaM |

TpeOOBaHUAM, O0OPYNOBAHHEM M TEXHHYECKUMH CPEIICTBAMH
00y4eHus (MOOWIIBHOE MYJBTUMEIUHHOES 000PYIOBAHHE).
[Tomemnienune 11t caMOCTOSITENEHON paboThI IlomemieHne  OCHAIIEHO  KOMIIBIOTEpPHONM  TEXHUKOM ¢
BO3MOXKHOCTBIO ~NOAKIIOUEHHs K cetd «MHTepHer» U
obecrieyeHHeM JIOCTyINa B 3JEKTPOHHYIO HH(OPMAIOHHO-
obpaszoBatenpHyto cpeny PXTY um. J[.M. MengeneeBa u K
3bC.

* HoMmep KOHKpPETHOW ayJUTOPHWH yKa3aH B IpHKa3e 00 ayIUTOPHOM (OHAE, PACHUCAHWU YICOHBIX 3aHATHI H
pacnucaHuy IPOMEXYTOYHON aTTeCTalnH.
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