®EJIEPAJIbBHOE T'OCYJJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIbHOE
VUPEXIEHUE
MHKJIIO3UBHOI'O BBICHIEI'O OBPA30BAHIUA
«MOCKOBCKHI TOCYIAPCTBEHHBIN TYMAHUTAPHO 3KOHOMHMYECKHI
YHUBEPCUTET»

KA®EIPA [TPUKJIATHONM MATEMATUKHU

» VTBEPXIAIO
~ / N o
[OKYMEHT MOAMVCAH HpopeKTopﬁ Oy/‘I€6HO METOOIUYCCKOHU pa60Te
- 4 9
i 3JIEKTPOHHOW NOANMUCHIO C L XL a E.C. Caxapuyk
Vi
Ceptudukat: 041CDIB1001CAF77894D606F5F479EBLEY «7'272 w_COF 20% L.
Bnapeneu: Caxapuyk Enena CepreesHa
[LeictBuTenen: ¢ 26.09.2022 fo 26.09.2023
. J

@®OHJI OIIEHOYHBIX CPEJICTB

Anrebpa B reoMeTpus

HAaUMEHOBAHUC ITHCIUIIINHBI

01.03.02 «[IpuxiagHas MaTeMaTHKa ¥ HHGopMaTHKa
mudp ¥ HAMMEHOBaHHE HAIPABJICHHUS MOATOTOBKH

BBIYHCJIHUTEIBHA] MAaTEMaTHKa 1 I/IHd)ODMaIII/IOHHBIe TEXHOJIOTHHA

HaIpaBJIEHHOCTH (TPOQHUIIb)

Mocksa 2022



Pazpaborunk:

MITDY, noneHT Kabeapsl IPAKIATHOM MATEMATHKY
MECTO pa60'm, 3aHUMacMas JO/DKHOCTh

28114 L/] Hyny6unze J1.B. 4. 1> 20p4-r
A // Oﬂl'lH D.1.0. Jlara

QOHA  OLEHOYHBIX CPEACTB  pPAacCMOTpeH W  ofnoOpeH Ha  3ace[aHuu Kadenpbr

(mporokos Ne 4/ ot « 4 » 62 204R.r.)

Ha 3acelaHud Y4eOHO-MeToau4ecKoro copeta MI'TAY

(mpotokon Ne /  oT « AL » V% 20g.2.T.)
CornacoBaHno:

ITpencrasurens pabotoaares :

WM 00beIMHEeHns paboToaareneit 5 ! / Bacunses E.B. /
HaYYHBIA CO ik, @I'BY I'HI[ denepanpHplit MequnuHCKUM 6HOMU3MYECKU IEHTP HMEHH
A.W. bypuazsua ®MBA Poccuu

(IOMKHOCTH, MECTO PabOTEI)
«2qg»___ 73 2020F.

Havanpau 7%10 METOANYECKOTr0 YIIpaBICHUS

W.I'. Imutpuesa
CL2E» 2022 r.
Haqansﬂmmemgmecxoro oTxena
— J.E. 'aneenok
Q@2 »_pf/ 2022 T.

Jlekan dakynbrera
& — =~ EB.Ilerpyunna




NS s

CopeprkaHue

[TaciopT (OHIA OLIEHOUHBIX CPEICTB. .. ueutteneeneenteneneneeneaneaneneenenns

[TepeueHBb OLIEHOUHBIX CPEIICTB. - .t ntenuenteneeneenee et eneateaneeeeaneaneannes

Onucanue nokasareneil U KpUTEPUEB OLICHUBAHUS KOMIIETEHLUH. . .............
Metoauueckre MaTepuanbl, ONPEICNAIONINE MPOLEAYpbl OICHUBAHHS PE3yJIbTaTOB
00y4YeHHSI, XapaKTePUIYIOIIUX ATAIbl HOPMUPOBAHHS KOMIETEHIH. . . .. ... ..

Matepuansl 1 NPOBENEHUS  TEKYHIETO  KOHTPOJIS M IPOMEXKYTOYHOM
ATTECTALIMM . « ettt et et e te et et eee et e e e e e et e et et et e et e e e e e e eaeens



1. HACHOPT ®OHIA OHEHOYHbIX CPEACTB

10 JUCUUIUINHE «AJre0pa U TeOMETPUs»

OneHouyHBIE CpelICTBA COCTaBISIIOTCA B COOTBETCTBMM ¢ paboueid mporpamMmoit
JUCHUTUTMHBL U TIPEACTABISIOT cO00 COBOKYMHOCTh KOHTPOJBHO-M3MEPUTEIHHBIX MaTepHAIOB
(TunoBble 3amaud (3a7aHUsI), KOHTPOJbHBIE PAOOTHI, TECTHl M Jp.), MpeIHA3HAYCHHBIX IS
U3MEPEHUs YPOBHS TOCTHKEHUS 00yJarOIIMMUCS YCTaHOBIICHHBIX PE3yIbTaTOB 00ydeHUsI.

OneHoYyHBIE CpElICTBA HUCIOJB3YIOTCS TMpPH MPOBEACHUM TEKYIIEr0 KOHTPOJIS
yCIIEBAEMOCTH M IPOMEKYTOYHON aTTECTALIUU.

Tabmuua 1 - [lepeyenb komMneTeHIHiA, POPMUPYEMBIX B MIPOLIECCE OCBOCHHSI TUCIUTUTHHBI

Koxa

HaumeHoBaHue pe3yjibTaTa 00y4eHUus
KOMIIeTEeHI[UH

OIIK-1 CrocoOeH mpuMeHsTh QyHIAMEHTAIbHBIC 3HAHUS, TIOJYyYCHHBIC B 00JIaCTH
MaTEeMaTHYECKUX W (WJIM) eCTECTBCHHBIX HAYK, W WCIOJIb30BaTh HX B
podecCHOHABHOM IeATEIIBHOCTH

OIIK-1.1. 3HaeT OCHOBBI MaTEMAaTHUKH, (PU3UKH, BBIYUCIIUTEIILHON TEXHUKH H
MIPOrpPaMMHUPOBAHHUS.

OIIK-1.2. ¥YMeer pemarh CTaHIApTHBIC MNPOPECCHOHAIBHBIC 3aa4dl C
MPUMEHEHHEM €CTECTBEHHOHAYYHBIX U OOLICHMH)KEHEPHBIX 3HAHUN, METO0B
MaTEeMaTHYECKOT0 aHallu3a U MOJICTHPOBAHUS.

OIIK-1.3. Bnaneer HaBbIKAMM TEOPETUYECKOTO M 3KCIEPUMEHTAIBHOIO
HCCIICIOBAHMS 00BEKTOB MPO(eCcCHOHATBHOM IeATSIIBHOCTH.

TK-2 CrocobeH NOHHMMAaTh, COBEPIICHCTBOBATh W IPUMEHSTh COBPEMEHHBIN
MaTeMaTU4eCKUil anmapar

[1IK-2.1. 3HaeT ocHOBHBIE T€OpeMbl U (HOPMYIIBI MATEMATUYECKOTO aHaln3a,
reOMEeTPUH, JUCKPETHOW MareMaTuku, IuddepeHranbHbIX YpaBHEHHIH,
TEOPETUYECKUX OCHOB UH(POPMATHUKHY, YU CJIEHHBIX METO/IOB,
(YHKIIMOHAJIBHOTO aHAJIM3a.

[IK-2.2.  VYmeer mnpuUMEHITh OCHOBHBIE TEOpeMbl U  (HOPMYJIBI
MaTeMaTUYeCKOro  aHajlnu3a, TEeOMETPUM, JUCKPETHONM  MaTeMaTHKH,
¢ depeHIMaTbHBIX ypaBHEHUH, TEOPETUYECKHMX OCHOB HH(OPMATHUKH,
YUCJIEHHBIX METO/IOB.

[1K-2.3. Bnanmeer Merogamu, HOpHEeMaMH, AITOPUTMaMH M CIOCOOaMU
IIPUMEHEHHS] COBPEMEHHOIO0 MAaTeMaTH4YEeCKOro amnmapara JUisl peLIeHus

3aaaq HpO(l)CCCI/IOHaJ'IBHOI\/’I ACATCIIBHOCTH.

KoHeuHbIMU pe3ynbTaTaMu OCBOCHUS AMCHUIUIMHBI SBISIOTCS C(HOPMUPOBAHHBIE KOTHUTHBHEIC
JIECKPUNITOPBI «3HATh», «YMETb», «BIAJETb», PACHHCAHHBIE IO OTAEIbHBIM KOMIETEHIUSIM.
dopMHpOBaHUE JIECKPUIITOPOB MPOUCXOJUT B TEUCHHE BCETO CEMecTpa IO JTalaM B pamKax
KOHTAKTHOM pabOTHI, BKIIOYAIOLIEH pa3IMyHble BUJbI 3aHATUH U CaMOCTOSITEIbHON paloThl, ¢
IPUMEHEHUEM pa3IMyYHBIX bopm U METOJI0B oOyueHus (Tabm. 2).



Tabnuna 2 - ®opMupoBaHHEe KOMIETEHIIUH B MPOIecce N3yYSHHST JUCIUTUIMHBL:

Kon YpoBeHb Nuaukatopel IOCTKEeHHs | Bunm  yueOHBIX 3aHﬂTI/H711, KonTponupyemsbie paznensl U TeMbl | OLleHOYHBIE CPEJICTBA,
KOMIIETEHIIMHA | OCBOEHHS KOMIIETEHIIUHI paboTel, GOPMBI U METOABI | JUCIUILTAHBI UCIIONb3YyEMbIE IS
KOMIIETEHIUHI 00y4eHus1, CIOCOOCTBYIOIINE OLIEHKHU YPOBHS
(OPMHUPOBAHUIO U PA3BUTHIO c(hOpMUPOBAHHOCTH
KOMIIETEHIIUH KOMIIETEHIUHA
OIlIK-1 3Haer
1IK-2 Henocrarounsii | CryneHt HE crnocoben | Jleknuonnele u mpakTuueckue | Pazmen 1. Marpuiibi u | Tekymuii KOHTPOJIb —
YPOBEHB CaMOCTOSATENIbLHO BBIJICTISATH | 3aHSTHS, CaMOCTOSITENBbHAS | onpeNenTENN OIIpPOC, KOHTPOIIbHAS
T7IaBHBIC IIOJIOXKCHHA B | pabota obyuarommxes, | Pasgen 2. CuCTeMbl JIMHEHHBIX | paGoTa.
HN3YYCHHOM Marcpuali€ | moAroToBKa 5 nu caada ypaBHeHI/Iﬁ
JUCHUITIINHBI. HpOMe)KyTO‘-IHOI/I aTTeCTalluu, Pa3,ﬂeﬂ 3 BeKTOpHaH anrera
IIOATrOTOBKA U CAadya 3K3aMCHa. Pa3IIeJI 4 ypaBHeHI/Iﬂ JII/IHI/Iﬁ °
OIIK-1. CrymeHtr He 3HaeT s
OCHOBBI MaTEMAaTUKH, (DU3MKH, IOBCPXHOCTCH
BEMMMCIMTEIEHON  TEXHMKH U Pasmen 5. JluneitHple oOpa3sl Ha
[POrpaMMUPOBAHHSL. IIJIOCKOCTH M B IIPOCTPAHCTBE

[IK-2. CtyneHTt He 3HaeT TEOpUU
CHUCTEM M CHCTEMHOIO aHaju3a,
TUCKPETHOM MaTeMaTHKH, TEOPUHU
BEPOSITHOCTEW U MATEMATHYECKON
CTaTHCTHUKH, METOJI0B
ONTUMHU3ALMU U HCCIENIOBaHUS

onepauuu, HEYETKUX
BBIYHCIICHUH, MaTeMaTHYeCKOTO
u UMHUTAUOHHOTO
MO/JICJIMPOBAHUS, OCHOBHBIC
TEOPEMBI u (hopmybl
MaTEeMaTHYECKOT0 aHaJm3a,

Paznen 6. Jlunum ll-ro nopsaka

Pazmen 7. IloBepxnoctu II-ro
nopsiiKa

Paznen 8. AnrebOpanueckue
CTPYKTYpPBI

Pa3znen 9. JInneliHple mpocTpaHCcTBa
Pasnen 10. EBKiMIoBEI u

YHUTApHBIE IPOCTPAHCTBA
Pasznen 11. JIunelinbie onepaTopsl
Paznen 12. Kanonuueckue (opmel
MAaTpHIIbI IUHEWHOTO onepaTopa
Paznen 13. JIunelinble, OMIIMHEHHEBIC

! JlekuroHHBIC 3aHSTHS, IPAKTHYCCKUE 3aHATHS, Ta00pPATOPHBIC 3aHSTHS, CaMOCTOSTENbHAS paboTa. ..
% Heo6X0MMO yKa3aTh aKTHBHBIC H HHTEPAKTHBHBIC METOMIBI 00YUCHHs (HATIPHUMEp, HHTEPAKTHBHAS JIKIIHs, pab0Ta B MAJBIX IPYIITAX, METOABI MO3TOBOTO IITYPMa 1 T.J1.),
CMOCOOCTBYIOIINE PA3BUTHIO Y 00yUalONMINXCsl HABBIKOB KOMaHIHOHM pa0b0oThl, MEXIIMIHOCTHOW KOMMYHHUKAITUH, PUHSITHSI PEIIe HUH, TUAEPCKUX KAYeCTB.
® HamveHoBaHue TeMbI (paznmena) Gepercst u3 paboue mporpaMMBbl TUCITUTLTAHBL.
* OLEHOYHOE CPEICTBO TOIKHO BHIGHPATHCS C YIETOM 3aIIAHHPOBAHHBIX PE3Y/IbTATOB OCBOCHNS JUCLIUILTHHBI, HAIPUMEP:
«3HaTh» — cobecenoBaHNE, KOJUIOKBHYM, TECT. ..
«YMeTh», «BraneTs» — MHIUBUAYATBHBIN HIIH IPYIIIOBON MPOEKT, Keiic-3a1a4a, esioBast (poieBas) urpa, mopTQoIro.




TCOMETPHH, JMCKPETHOM U KBaJ[paTUYHbIC (HOPMBI
MaTeMaTHKH,
muddepeHInaNbHBIX YpaBHEHHH,
TEOPETUICCKUX OCHOB
HH(POPMATHKH, YHUCIICHHBIX
METOJIOB, (YHKIIHOHAIBHOTO
aHamm3a.
bazoBeblii CryneHt  ycBomn — ocHOBHOe | JIeKIMOHHBIE W TNpakThdeckue | Pasgen 1. Marpuiisl u | Texymuii KOHTpOJIb —
YPOBEHb COACpIKaHUEC MaTtepuaia | 3aHATUA, CaMOCTOATCIIbHAsA ONPEECIUTEIN OIIpOC, KOHTPOJIbHAA
JUCIUIUTAHBI, HO UMeeT Mpooensl | padoTa 00y4aromuxesl, | Pasnen 2. CucTeMbl JIMHEHHBIX pabora.
B YCBOCHUU MaTepuana. MOJITOTOBKA " CHau2 | yoapHeHuit
MPOMEXYTOUHOH  aTTecTaluu, Pasnen 3. BexropHas anreOpa
OIIK-1.1. CryneHt HMMEET | MOATOTOBKA U cAava 3K3aMeHa. .
Paznen 4. VYpaBHeHuss JIuUHUA U
HECHCTEMATU3UPOBAHHbIC 3HAHUS N
OCHOB  MaTeMaTHKH, (U3UKH, TIOBEpXHOCTCN .
BEIUMCIUTENBHOH — TEXHUKH U Paznen 5. Jlunelinbie oOpa3el Ha
MPOrpaMMHUPOBAHHS IUIOCKOCTH U B IPOCTPAHCTBE
Paznen 6. Jluauu II-ro mopsiaka
IK-2.1. CryneHr UMeeT Paznen 7. Iloeepxnoctu II-ro
HECUCTCMATU3NPOBAHHBIC 3HAHUA HOpﬂI[Ka
OCHOB ~ TCOpHH  CHCTEM U Paznen 8. Anrebpanueckue
CHUCTEMHOTO aHamu3a, CTPYKTYpBI
JVICKPETHON MaTeMaTHKH, TEOPHU Paznen 9. JIunelinpie mpocTpaHCTBA
BEpPOSITHOCTEN U MATEMATHYECKOU Pasnen 10 EBK/ITHIOBb -
CTaTUCTUKU METOJI0B i
’ A YHUTaApHBIC IIPOCTPAHCTBA
OIITUMH3AIIMMN W HCCJICAOBAHUA P 11 _H o
oneparii, HEYETKIX azzaen 11. JIunenHbsle onepaTopsl
BBIUUCIICHUH, MAaTEMAaTHUYECKOTO Paspen 12. Kanonudeckne Qopmer
U MMHTAIIOHHOTO MAaTpHILIbl IUHEWHOTO OnepaTopa
MOJIETTMPOBAHUS, Pazgen 13. JIunelinnle, OMIMHERHLIE
(YHKIIMOHAIBEHOTO aHAJIH3A. W KBaJ[paTUYHbIC (HOPMBI
Cpennuit CryneHt cnocoOeH | JlekumoHnHsle W mpaktuueckue | Pazmen 1. Marpuiisi u | Texymuii KOHTPOJIb —
YPOBEHb CaMOCTOATCIIBHO BBIJICTIATD | 3aHATHA, CaMOCTOATCIIbHasA OIpeaeInTeIn OIPOC, KOHTPOJILHAA
IJIaBHBIE TIOJIOKEHUS B | pabora oOydaromwxcs, | Pasgen 2. CHCTeMbl JIHHEHHBIX | paboTa.
H3y4CHHOM MaTepHale. MOJITOTOBKA " CaYR | yoapHeHuit
MPOMEXYTOUHOH  aTTecTaluy, Paznen 3. Bextopnas anredpa
OIIK-1.1. 3HaeT OCHOBBI | MOJTrOTOBKA U ¢Jlaya IK3aMEHa. .
Pasnen 4. VYpaBHeHMs JMHUH W
MaTeMAaTHKH, (busukwy,




BBEIUHMCIIUTEIBHON
IpOrpaMMHUPOBAHMUSL.

TCXHHUKHU n

[IK-2.1. CrymeHT 3HaeT OCHOBEI
TEOPUU CHCTEM M CHUCTEMHOIO
aHau3a, JUCKPETHOU
MaTEeMaTHKH, TEOpHUU
BEPOATHOCTEN U MaTeMaTHYECKOU
CTaTHCTHUKH, METOJI0B
ONTUMHU3ALMN U HCCIIETOBaHUS

onepalui, HEYETKUX
BbIHI/ICJIGHI/Iﬁ, MaTeMaTHYCCKOI'O
u UMHUTALITMOHHOI'O
MonenupoBanus.  McmbiTeiBaeT

HE3HAYUTECIIBHBIE 3aTPYAHCHHSA B
pelICHUH 3aa4.

MMOBEPXHOCTEN

Paznen 5. Jlunelinbie o0Opa3wsl Ha
IIJIOCKOCTH U B IPOCTPAHCTBE
Paznen 6. Jluauu II-ro nopsiaka

Paznen 7. Iloepxnoctu II-ro
nopsiika
Pa3znen 8. Anrebpanueckue
CTPYKTYpbI

Pa3znen 9. JIuneiinple mpocTpaHcTBa
Pa3nen 10. EBxingoBel u
YHUTApHBIC TPOCTPAHCTBA

Paznen 11. JIuneitHbie onepatopel
Paznen 12. Kanonuueckue ¢opMbl
MaTpHUIIbI IMHEHHOTO omepaTopa
Pasnen 13. JIuneiinble, OMIMHEHHEBIC
Y KBaJpaTUyHbIe (hOPMBI

Bricokuit
YPOBEHb

CryneHt 3HACT, HOHNMAET,
BBIJACJISICT I'JIaBHBIC ITOJIOKCHUS B
M3YYEHHOM Marepuae "
CIIoco0eH J1aTh KpaTKyIo
XapaKTEpUCTUKY OCHOBHBIM
uaesM popabOTaHHOTO
MaTepuaa JUCIUILTHHBIL.

OIIK-1.1. 3Haer OCHOBBI
MaTeMaTHKH, (husukw,
BBIYUCIIUTCILHON  TEXHUKH |
MPOrPaMMHUPOBAHUS.

[IK-2.1. OCHOBBI TEOPHH CHUCTEM
u CHCTEMHOT'O aHau3a,
JTUCKPETHON MaTeMaTHKHU, TEOPUHU
BEpPOSITHOCTEM U MAaTEMAaTUYECKOM
CTATHCTHUKH, METOO0B
ONTHMU3ALMM U HCCIEIOBAHUS
onepaunuu, HEYETKUX
BBIYKCICHHH, MaTEMaTHYECKOI0

JIeKUMOHHBIE U TPAaKTUYECKUE
3aHATHSA, caMoOCTOsITeNIbHas
pabora oOyyarommuxcs,
MOATrOTOBKA u caava
MPOMEXYTOUYHOW  aTTECTalluH,
MOJITOTOBKA M c/lada IK3aMeHa.

Pa3znen 1. Matpuribt "
OIpeleIUTeNN

Pasmen 2. Cucrembl JHHEWHBIX
YPaBHEHUHU

Pasnen 3. BexropHas anredpa
Pasnen 4. VYpaBHeHus JMHUN W
ITOBEPXHOCTEN

Paznen 5. Jlunelinele oOpa3bl Ha
IIJIOCKOCTH U B IIPOCTPAHCTBE
Pazpnen 6. JIunuu II-ro nopsiaka

Paznen 7. [IloBepxnoctu II-ro
nopsiika
Paznen 8. AnreOpanueckue
CTPYKTYPBI

Pasznen 9. JInneliHble TpOCTpaHCTBA
Pasznen 10. EBxinioBbI u
YHHUTapHBIE IPOCTPAHCTBA

Pa3nen 11. JIuneiinsie onepaTtopbl
Paznen 12. Kanonuueckue ¢opMbl

Texkynuii KOHTpOIb —
OIIpOC, KOHTPOJIbHAA
pabora.




u UMUTAITIOHHOTO
MOJICTTUPOBAHUS. [TokasbiBaeT
IyOOKOe 3HAHWUE U TOHUMaHUC
OCHOBHBIX TeOpeM H (QOpMyI

MAaTpHILIbl IUHEWHOTO OnepaTopa
Paznen 13. JIuneiinble, OMIMHEHbBIE
U KBaJIpaTHYHBIE ()OPMBI

MaTeMaTHYECKOTO aHaim3a,
TCOMETPHH, JTUCKPETHOM
MaTEMaTHKH,
miuddepeHInaTbHbIX YPaBHEHUH,
TEOPETUICCKUX OCHOB
HH(POPMATHKH, YHCIICHHBIX
METO/IOB, (hYHKIIMOHATBEHOTO
aHaJIn3a.
Ymeer
bazoBeblii OIIK-1.2. Crynent  wumeet | JleknuoHHble W Tmpaktuueckue | Pazmen 1. Marpuiisi u | Texymuidi KOHTpOJIb —
YPOBEHb 3aTpyaHCHUsA nmpu PCUICHUM | 3aHATHUA, CaMOCTOATCIIbHasA OIIpeACIUTEIIN OIpoCc, KOHTPOJIbHAA
CTaHZapPTHBIX pabota obywaroumixcs, | Pasen 2. CHCTeMbI JHHEHHBIX | paGoTa.
NpopEeCCHOHANBHBIX ~ 3a/la4 € | TOATOTOBKA u CHau2 | yoapHeHuit
MPUMEHEHUEM MPOMEKYTOUHOH  ATTECTAUAH, | pasyon 3 Bekr opHas anrebpa
€CTEeCTBCHHOHAYYHBIX Y | IOJTOTOBKA M C/jaya 3K3aMeHa. .
.. Paznen 4. VYpaBHeHuss JuHUA U
OOIIEHHKEHEPHBIX 3HaHUH; N
METOJI0B MaTEeMaTHYECKOrO TOBCPXHOCTCN

aHaJIn3a U MOACIIUPOBAHUA.

[1K-2.2. CryaeHt AMeET

Paznen 5. Jlunelinple oOpa3bl Ha
IIJIOCKOCTH U B IIPOCTPAHCTBE
Pazpnen 6. JIunuu II-ro nopsiaka

3aTpyJHEHHs TPU TMPUMCHEHHN Paznen 7. [IloBepxnoctu II-ro

OCHOBHBIX TEOpeM H (QOpMyI opsaKa

MaTeMaTH4YEeCKOIo aHaJI3a, Pasnen 8. AJ'IFC6paI/I‘-I€CKI/I€

reOMETpPHH, JAHUCKPETHOI CTPYKTYpHI

MaTeMaTHKH. Pasnen 9. JIuneliHbIE IPOCTPAHCTBA
Paznen 10. EBxinioBb1 u
YHHUTapHBIE TPOCTPAHCTBA
Pasnen 11. JIunelinsle onepaTropbl
Paznen 12. Kanonuueckue ¢opMmbl
MAaTpHUILIbI IMHEHHOTO onepaTopa
Paznen 13. JIuneiinble, OMIMHEHHEBIE
W KBaJIpaTUYHbIC (HOPMBI

Cpennuit Crynenr cnocoben | Jlekunonnsle u npaktuueckue | Pazmen 1. Marpuubt U | Tekymui KOHTpOJIb —




YPOBEHb CaMOCTOSITEIEHO BBIJICIISITD | 3aHSTHS, CaMOCTOATENbHASA | ONPEAETUTEIIN OIPOC, KOHTPOJIbHAS
TJIaBHbBIC TIOJIOKCHUS B | pabota obyuaromuxes, | Pasmen 2. Cucrembl JMHEHHBIX | paboTa.
H3YYCHHOM MaTepHae. MOATOTOBKA M claYa | ypapHeHuit

TPOMEXKYTOUHON  aTTCCTAlNN, | pasner 3, BekTopHas anredpa

OIIK-1.2. Ywmeer pelaTh | MOATOTOBKA U CAAa 3K3aMEHA. | paynon 4. VpaBHeHHs TWHWH W
CTaH/IapTHBIC MOBEPXHOCTEH
Eggig;ﬁ;ﬁiﬂmme et ¢ Pasmen 5. Jluneitnple oOpa3bl Ha
€CTeCTBEHHOHAYTHBIX - IIJIOCKOCTH U B IIPOCTPAHCTBE
OGIIEHHIKEHEPHBIX 3HAHMA, Pazpnen 6. JIunuu II-ro nopsiaxa
METO/IOB MATEMATHYECKOTO Paspen 7. Ilosepxuoctu  II-ro
aHaM3a W MOJCIUPOBAHUSL. MopsiiKa
Jomyckaet HE3HAYUTEIIbHBIC Paznen 8. Anre0Opanueckue
OIIIOKH. CTPYKTYPBI

Paznen 9. JIuneitnbie mpocTpaHcTBa
[MK-2.2. VYmeer  npUMEHATH Paznen 10. EBknn10BbI u
OCHOBHBIE TEOPEMBI U (HOPMYIIbI VHUTAPHBIC IPOCTPAHCTBEA
f::;ff;;fcmm Mcillijgizz Paznen 11. JIuneiinble onepaTropbl
MATEMATHKIL Toryckaer Paznen 12. KE\I’HOHI/I‘ICCKI/IC dhopmbl
HE3HAYHMTEIbHBIC OLINOKH. MATPHIIBI TMHCUHOTO OTICpaTopa

Paznen 13. JIuneiinble, OMIIMHEHHEBIC

Y KBaIpaTUYHBIE (POPMBI

Bricokuii CrynmeHT yMmeeT aHanu3upoBath | JIeknuMoHHbIE M mpakTudeckue | Paszmen 1. Marpuiisl u | Texymuii KOHTpPOJIb —

YPOBEHb AIIEMEHTBI, YCTAHABINBATH CBS3M | 3aHATHUS, CaMOCTOATENBHAA | Ompe/IeNHTENH OTpoc, KOHTPOJIBHAS
MEKIy HUMH. padora obyuarommxes, | Pasgen 2. CHCTeMbI JIHMHEHHBIX | paGoTa.

MOArOTOBKA W CHAYR | yoapHeHHiT
OIIK-1.2. CryneHt SHAeT, | POMEXKYTOUHON  aTTECTAUMH, | poyrop 3. BexropHas anre6pa
MOHMMACT,  BLIACTACT IMIABHbIC | MOATOTOBKA M CIA%A OK3AMEHA. | oo 4 VpaHeHus JHHMA W
TIOJIOKCHUA B HN3YYCHHOM o
Marepuaie. Ymeer oBepXHOCTCN .
CAMOCTOSTENEHO petath Paznen 5. Jlunelinpie o00Opa3sl Ha
CTaHIapTHHIE MJIOCKOCTH U B POCTPAHCTBE
npoecCHOHabHBIC 3aJa4d ¢ Pasznen 6. Jluauu II-ro nopsaxa
IPUMEHEHUEM Pazgen 7. Iloepxnoctu II-ro
€CTECTBEHHOHAYYHBIX " MopsIIKa
OOIICHH)KCHEPHBIX 3HAHHIL, Pasnen 8. AnreGpanueckue
METOJ0B MAaTEMATUYCCKOTI'O

CTPYKTYpPBI




aHaJin3a 1 MOACIUPOBAHUA.

[IK-2.2. CtyzmeHT cnocoOeH aath
KPaTKYIO XapaKTEPUCTHKY
OCHOBHBIM HJICSIM
npopaboTaHHOTO MaTepuaa
JMCUUTUIMHBL.

[Toka3piBaeT riayOOKOe 3HAHHE M
MOHMMaHKUE OCHOBHBIX TEOPEM U
bopmyn MaTeMaTHYECKOTO
aHaIM3a, FTeOMETPHH, TUCKPETHOM
MaTEMATUKU.

Pa3znen 9. JIuneiinple npocTpaHcTBa
Pa3nen 10. EBxingoBel u
YHUTApHbBIE TPOCTPAHCTBA

Paznen 11. JIuneiinbie onepaTopel
Paznen 12. Kanonumueckue (opmer
MaTpHUIIbI IMHEHHOTO onepaTopa
Paznen 13. JIuneiinbie, OMIIMHEHHEBIC
U KBaJpaTU4YHbIe (hOPMBI

Bnaneer
bazoBeblii OIIK-1.3. Cryment Bnazaeet | JIekuuoHHbIe W TNpakTudeckue | Pazgen 1. Marpuiisi u | Texymuidi KOHTpOJIb —
YPOBEHb OCHOBHBIMH HaBBIKAMHU | 3aHATHA, CaMOCTOATCIIbHasA OIIpeACIUTEIIN OIpoCc, KOHTPOJIbHAA
TEOPETUIECKOr0o u | pabora oOy4arouxcs, | Pasnen 2. CHCTeMBl JIHMHEHHBIX paborta.
AKCIIEPUMEHTAIBEHOTO MOArOTOBKA M cAaua | yoaprenmit
ucenenoBanus O00BEKTOB | MPOMEKYTOUHOM  aTTECTalUH, Passien 3. Bekropras anreGpa
npodeccroHabHOI MOATOTOBKA M cllaya SK3aMeHa. N
ESITENBHOCTIL. Pa3zgen 4. YpaBHeHI/ISI JUHUU WU
MMOBEPXHOCTEN
MK-2.3.  Crymenr  Bianeer Paznen 5. Jlumelinbie o0pasel Ha
OCHOBHBIMHU METOIaMH, IJIOCKOCTH U B IPOCTPAHCTBE
NprUeMaMH,  aIrOpuTMaMd | Pasnen 6. JIunum II-ro nopsaxa
criocobamu PUMEHEHUS Paznen 7. [IloBepxnoctu II-ro
COBPEMEHHOT'0 MAaTeMaTHYECKOTO MOpsIIKa
ammapara  Juid  peHIeHHs 3aaad Pasnen 8. Anrebpanueckue
npoecCHOHATBHON CTPYKTYpHI
ACATEILHOCTH. Pasnen 9. JIuneiiHblE NPOCTPAaHCTBA
Paznen 10. EBKknunoBbI u
YHUTApPHBIEC IPOCTPAHCTBA
Pasnen 11. JIunelinsle onepaTropbl
Paznen 12. Kanonuueckue ¢opMmbl
MaTpulbl JIMHEWHOTO oneparopa
Paznen 13. JIuneiinble, OMIMHEHHEBIE
W KBaJIpaTUYHbIC (HOPMBI
Cpennuit OIIK-1.3. Crynenr  Bnaxeer | Jlekunonnele ¥ npaktudeckue | Pasmen 1. Marpuubt U | Tekymui KOHTpOJIb —




YPOBEHD 3HAHMUSAMH BCETO0  HM3YYCHHOTO | 3aHSTHS, CaMOCTOATENbHASA | ONPEAETUTEIIN OIPOC, KOHTPOJIbHAS
MaTepuaia, BIaJeeT HaBbIKaMu | paboTa oOyJaronuxcs, Pazgen 2. CucreMnl JIHMHEHHBIX pa60Ta_
TEOPETHYECKOTO W | MOArOTOBKA H claYa | ypapHeHuit
IKCIIEPUMEHTATBHOTO MPOMEIKYTOUHOH  ATTECTAUMH, | Pasner 3. BekTopHas anrebpa
mcCne/oBaKA 00BEKTOB | MOATOTOBKA H Ca4a SK3aMeHa. Pasnen 4. VpasHeHus JwHuii
npodeccHoHaTbHOM N
JeSTCIILHOCTH. TTOBEPXHOCTCH .

Paznen 5. Jlunelinpie oOpa3sl Ha
IK-2.3. Crynent BJIAZIEET IUIOCKOCTH U B IIPOCTPAHCTBE
3HAHUSIMH ~ BCETO  HM3YyYCHHOTO Pazzen 6. JInnnu II-ro nopsizka
MaTepuana, BIajeeT METOJAMH, Paznen 7. Tloepxuoctu ll-ro
IpUeMaMy,  QITOpUTMaMH U nopsiika
criocobamu PHUMCHCHUSI Paznen 8. Anre0Opanueckue
COBPEMEHHOT'0 MaTeMaTHYECKOTO CTPYKTYpBI
annapara  JUBL peIICHW  3a/1ad Paznen 9. JIuneiinbie mpocTpaHCcTBa
npodeccHoRabHOM Paznen 10. EBKIMIOBEL  H
JCATCIEHOCTH. YHUTaApHbIE IPOCTPAHCTBA
Paznen 11. JIuneiinble onepaTropbl
Paznen 12. Kanonuueckue (opmbl
MAaTpHIIbI IUHEWHOTO onepaTopa
Paznen 13. JIuneiinble, OMIIMHEHHEBIC
Y KBaIpaTUYHbIE OPMBI

Bricokuit Crynenr Brajeer | Jleknuuonnsle U npaktudeckue | Pazmen 1. Marpuiisl u | Texymuii KOHTpPOJIb —

YPOBEHL KOHICUTYaJIbHO-TIOHATHUHBIM 3aHATHA, CaMOCTOATCIIbHAsA OIIPEIECITUTEIN OIIpOC, KOHTPOJILHASA
anmapaToM, HaydYHBIM SI3BIKOM H | paboTa oOy4arommxcs, | Pasgen 2. CHCTeMbl JTHHEHHBIX paGora.
TEPMHHOJIOTHEM BCErO | MOATOTOBKA M CHAYR | yoapHeHHiT
M3y4YEeHHOT0 MaTepuaa. MPOMEKYTOUHOM  ATTECTAUMH, | pysyon 3. Begr opHas anre6pa

MOJTOTOBKA M Cllada SK3aMeHa. Pasnen 4. VpaHenus nuHuii m
OIIK-1.3. CrymeHt BuageeT V
3HAHUAMUAU BCETO HU3Y4YCHHOI'O HOBerHOCTeH o
MaTepHaa, BiaeeT  HABBHIKAMH Paznen 5. Jlunelinbie o0Opa3sl Ha
TEOPETHYECKOTO " MJIOCKOCTH U B POCTPAHCTBE
3KCIIEPUMEHTAIBHOTO Pasnen 6. Jluanu Il-ro nopsiaKka
HUCCIEN0BAHUS 00BEKTOB Paznen 7. Iloeepxnoctu II-ro
npodeccuoHaIbHON MOpsAIKA
ACSATSIILHOCTH. Paznen 8. AnreOpanueckue

CTPYKTYpPBI




[IK-2.3. CryneHt BIIa/IEET
3HAaHWSIMA ~ BCETO  HM3YYEHHOTO
MaTepHuaia, BIaJceT METOJaMH,
IpueMaMH,  ITOPUTMAMH U
crocobamu NPUMEHEHUS
COBPEMEHHOTO MaTeMaTHYEeCKOTO
ammapara Uil peIleHus 3ajady
PO eCCHOHATTEHOM
JeSITEIbHOCTH.

Pa3znen 9. JIuneiinple npocTpaHcTBa
Pa3nen 10. EBxingoBel u
YHUTApHbBIE TPOCTPAHCTBA

Paznen 11. JIuneitnbie onepatopel
Paznen 12. Kanonumueckue (opmer
MaTpHUIIbI IMHEHHOTO onepaTopa
Paznen 13. JIuneiinbie, OMIIMHEHHEBIC
U KBaJpaTU4YHbIe (hOPMBI




2. IEPEYEHb OHEHOYHBIX CPEACTB

pasacity

Tabnuma 3
No | HaumenoBanue XapakTepruCTHKA OLIEHOYHOTO CPEACTBA [Ipencrasnenue onenounoro cpeacrea B8 POC
OLICHOYHOT'O
CpeicTBa
1 Ormpoc CpencTBo KOHTPOJISI YCBOCHHUs y4eOHOTO MaTepuaia TeMbl, | Bompocsl mo Temam/pa3aenaM JUCIUTLTUHBI
paszena WM pa3feNioB AUCLHMILIUHBI, OpraHM30BaHHOE Kak
yueOHOe 3aHsATHE B BHUAE coOeCeIOBaHUs MPEMoAaBaTels C
00y4aroIUMUCS.
2 | KonrponbHas CpenctBo mpoBEepKH YMEHHM MPUMEHSThH MOydeHHbIe 3HaHus | KOMIUIEKT KOHTPOIbHBIX 3a/IaHUi TI0 BapHaHTaM
pabora JUIS PEIIeHUs] 3aJad ONPEISICHHOTO THIA 10 TEME WIH




3. OIMMCAHUE IOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHUA KOMIIETEHIIUA

OneHMBaHUE PE3YyIbTATOB OOYUYEHMS IO JUCHMIUIMHE Anredpa M TreoMeTpus OCYIICCTBISECTCS B COOTBETCTBUU C
[TomoxxeHneM 0 TEKyIeM KOHTPOJIC YCIIEBAEMOCTH U IIPOMEKYTOYHOM aTTECTAIlMN 00YJIarOITUXCSI.

[TpenycMOTpeHBI CIEAYIOIINE BUILI KOHTPOJISA: TEKYIIUA KOHTPOJIb (OCYIIECTBICHHE KOHTPOJIS BCEX BUAOB ayIUTOPHOU H
BHEAYJIUTOPHON JEATEIHPHOCTH OOYYAIOIIETOCS C IICJBbI0 TMOJMYYEHUS MEPBUYHON WH(OpPMAIMKM O XOJ€ YCBOSHHUS OTIACITHHBIX
AJIEMEHTOB COJICP)KaHWS AWCIIUIUIMHBI) U MPOMEKYTOUHAsl aTTecTanus (OICHUBACTCS yYPOBEHb M KAa4eCTBO TOJTOTOBKH TIO
TUCIUILIAHE B IISJIOM).

[TokazaTenn W KpUTEpUH OICHWBAHHWS KOMIICTCHIIUH, (POPMUPYEMBIX B MPOIECCEe OCBOCHHS JTAHHOW TUCIUTIINHBI,
OIMCaHbI B Ta01. 4.

Ta0mnumna 4.



Kon YpoBeHb OCBOEHUS Muaaukaropel Kpurepuu onieHuBaHuS pe3ynbTaTOB 00yUCHUS
KOMIIETEHIIUM | KOMIIETCHIIUU JOCTHKECHUS
KOMIIETCHIIUU
OIIK-1 3Haer
IIK-2 Henocratounsiit OIIK-1.1. He 3naem 3nauumensHoii uacmu mamepuana Kypca, He cCHOCOOeH CAMOCMOAMENbHO 8blOeNmb
YpOBEHb TIK-2.1. 211a6Hble NONOJCEHU 8 U3YHEHHOM Mamepuane OUCYUNIUHbL
Onenka
«HEYIOBJIECTBOPUTEIHHO»
ba30Bblil ypoBEHb OIlIK-1.1. 3Haem He menee 50 % ocHO8HO20 Mamepuana Kypcd, 0OHAKO UCHbIMbI8Aem 3aMpPYOHEHUs 8 €20
Orenka, IIK-2.1. npumMeHeHuu
«yIIOBJICTBOPUTEIHHOY
CpenHuil ypoBeHb OIIK-1.1. 3naem ocHOBHYIO uyacmb mMamepuana Kypcd, CnocobeH NpuMeHums U3Y4eHHblll Mamepuan Hd
O1eHKa «XOpOIIIO» 1IK-2.1. npakmuke, UCNbIMbIBAEN He3HAYUmebHble 3ampyOHeHUs 8 peuleHuY 3a0ay
Bricokuii ypoBeHb OIIK-1.1. Iloxasvieaem enybookoe 3Hanue u NOHUMAHUE MAMePUald, CnocobeH NpUMeHUmMb U3YUeHHbIl
Orenka 1IK-2.1. Mamepuan Ha nPaKmuKe
COTIIMYHO»
Ymeer
BazoBelii ypoBeHb OIlK-1.2 Ymeem eocnpouszeecmu ne menee 50 % ocnosnoco mamepuana Kypca, 0OHAKO UCHbIMblEAem
1IK-2.2. 3ampyOHeHUs NPU peuleHuU NPAKmu4eckux 3a0a4
CpenHuil ypoBeHb OIIK-1.2 Ymeem pewamsv cmanoapmmusie npogheccuonanvuvie 3a0auu ¢ NPUMEHeHUeM NOIYHeHHbIX
1IK-2.2. 3HAHUU, UCNbLIMbIEAEC He3HAYUUMelbHble 3aMPYOHEHUs 8 peuleHUU 3a0ay
Bricokuii ypoBeHb OIlK-1.2 Ymeem pewamsv cmanoapmmuvie npogheccuonanvuvie 3a0auu ¢ npuMeHeHueM NOaYYeHHbIX
1IK-2.2. 3HaHUllL, NOKa3vlgaem 21yOoKoe 3HAHUe U NOHUMAHUEe MAmepuaid, CROCOOeH pewums 3a0ady
npu UsMeHeHuu opmMyauposKu
Biageer
BazoBeIii ypoBeHb OIIK-1.3. Bnaoeem muasvikamu meopemuieckozo U O9KCHEPUMEHMANbHO2O UCCIe008aHUs 00beKmOo8
1IK-2.3. npogeccuonanbHol 0essmeibHOCMU, YC8OUL OCHOBHOE COOEPI’CAHUEe MAMEPUANd OUCYUNIUHDL,
HO umeem npobenvl 6 yceoeHuu mamepuana. HMmeem HecucmemamusupoganHvle 3HAHUS
OCHOBHBIX pA30€106 OUCYUNTUHDL.
Cpennuii ypoBeHb OIIK-1.3. Bnaoeem muasvikamu meopemuieckozo U 9KCHEPUMEHMANbHO2O UCCIe008aHUs 00beKmOo8
1IK-2.3. npogeccuoHanbHol  0essmenbHOCMU,  CHOCOOEH — CAMOCHMOAMENbHO — 8bIOENAMb  2lA6HbLE
NONOJNCEHUsL 6 U3YUEeHHOM Mamepuane. Mcnvimvleaem He3HauumenbHvle 3ampyOHEeHUs 6
peleHuu 3a0ai.
Bricokwuii ypoBeHb OIIK-1.3. C80000H0  61G0CEM HABLIKAMU THEOPEMUYECKO20 U IKCHEPUMEHMANBbHO20 UCCIe008aHUS,
1IK-2.3. noKasvieaem 21y00Koe sHaHue U ROHUMAHUe U3y4eHH020 Mamepuand




4. MeTtoau4yeckue MaTepUaJibl, ONpeAesaonue Npoueaypbl

OlICHUBAHUHA PE3YJIbTAaTOB oﬁyquml

3ananus B popme onpoca:

Onpoc wucnonb3yercs i TEKYIIEro KOHTPOJS YCIEBAeMOCTH OOydarolMXCs 110
JUCLIMIUINHE B Ka4E€CTBE IIPOBEPKU PE3YJIbTATOB OCBOCHUS TEPMHUHOIOIMH. KaKIoMy CTyAeHTy
BBIJIa€TCS CBOM COOCTBEHHBIN, Y3KO COpMYIHpOBaHHBIN Bonpoc. OTBET JODKEH ObITh YETKUM
" KpPaTKHUM, COACPKAIINM BCC OCHOBHBLIC XaPAKTCPUCTHUKU OIMUCBIBACMOI'0 INOHATUA, NHCTUTYTA,
KaTCropuu, OTBCT NPCAOCTABIISACTCA B yCTHOﬁ WIH TTMCHEMEHHOMN (popMe, B 3aBUCHUMOCTH OT TOrO,
KaK 3aIlJIJaHMPOBaHO B paboyeil mporpaMMe 1o JaHHOM JUCHUIUIMHE.

3ananus B gopmMe nmpakTHYeCKUX pador

[IpakTuueckast pabota mpencTaBiIsieT co00M KOHTPOJIbHOE MEPONPUITHE 1O YUeOHOMY
MaTepuany KaxIou Tembl (pa3zaena) AUCUUILIINHBI, COCTOSIIEE B MHANBUAYAIBHOM BHITIOJTHEHUH
00y4aromuMcsl TPaKTHUECKUX 3aJaHUN I OLICHKHU MOJYYCHHBIX 3HAHW, YMEHUU U BIaJICHUN
KOMITETEHIIUSIMUA, (POPMHUPYEMBIMU 110 TaHHOW AUCIUTIINHE.

BreimonHeHne TpakTHYECKUX paboOT  SBISETCS CPEJACTBOM  TEKYIIETO KOHTPOJIIS
YCII€BACMOCTHU 06y11a}01111/1xcs1 10 AUCHUIIIIMHE W MOXKCET BKJIKOYATh B ceos CJICAYIOUC THUIIbL
3a/IaHUI: 3a/laHusl TUTIOBOTO BHJA M 3aJIaHMsl TBOPUYECKOTO XapakTepa, IO pe3yJibTaram
BBITMIOJTHEHHS] MPAKTHUECKUX 3aJaHuil oOyuaronue oQOpMIISIIOT OTYETHI, COJAEPIKAIIUE aHAIU3
MOJIYYEHHBIX PE3YyJIbTaTOB U BHIBOJIBL.

5. MarepuaJibl 1/ NPOBeIeHUs] TEKYILEro KOHTPOJIS U
NMPOMEKYTOYHOM aTTeCTAlUMN

KOHTpOJ’IbHLIe 3aJaHusA:

Cemectp 1
1 a‘ll a12 —
aZl a22

O 8y -ay —ay -ay
O 8y -8y —8y -,
O ;-8 tay-a,
O &8y —ap,-ay

all a12 a13
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Qyy "8y r8gy + 8y "8g, Q5+ 8y, "8y 78y — 85y "8y, "Qy3 — 8y "8y, "8g3 — 8y "yy -y,
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MI/IHOpOM M i 9JICMCHTAa aij OMpECaACIUTEIA TPETHETO IMOPAAKA HA3BIBACTCS OIIPEACTIUTEIID

BTOPOTO MOPSJIKA, MOTYYAIOLIMNACS U3 JAHHOTO ONPEISITUTENS

BBIUEPKHBAHUEM JIFOOOH CTPOKH U CTOJIOIA, B KOTOPOM CTOUT JaHHBIN JIEMEHT
BBIYEPKUBAHNEM CTPOKH, B KOTOPOI CTOUT JaHHBIN 3JIEMEHT | J1I000ro cToinona
BBIUEPKHUBAHUEM JIFO00H CTPOKH U JIF0OOOTO CTONOIA

BBIYCPKHBAHUECM CTPOKH U CTOJ'I6Ha, Ha MEPECCUCHUU KOTOPBIX CTOUT ,I[aHHBIfI OJICMCHT

Jlnst onemenTa @;; ONPEIENUTENS TPETHETO MOPA/IKA ANTEOPANYECKOE IOTIOTHEHHUE ITOTO

snemenTa A; =
(_ 1)i+j M

1)~
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-
-
(-2)
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all a12 a13
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Onpenenurens paBeH
-2
22
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2

1 2 3
Onpenenurens (2 1 2| paBeH

3 21
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6
-6

Onpenenurens paBeH HYJIO, €CIIN
3JIEMEHTBI KaKOH—HUOYIb CTPOKHU ONIPEACIUTEINS PAaBHBI JJIEMEHTaM KaKoro-HUOyAb cToI0na

AIIEMEHTHI OJTHOM CTPOKH (CTOJIO1a) OMPEACTUTENSI COOTBETCTBEHHO PABHBI AJIEMEHTaM
JIPYroi CTpokH (CTOJIONA)

AJIEMEHTHI KaKUX-HUOYIb CTPOK MPOMOPIIHOHATBHBI

JJICMCHTBI KaKI/IX'HI/I6y,Z[B CTOJ'I6HOB MMpONOPIHHOHATIbHBI

OHpGI[eJII/ITeJIB HC UBMCHUTCA, CCIIN

NEPECTAaBUThL MECTAaMH JIBE CTPOKU

NEpCCTaBUThL MCCTAaMH JIBa CTOJI6I_I21

CTPOKH OIIPCACIUTCIIA 3aMCHUTD CTOJ'I6I_IaMI/I, a CTOJ'I6I_IBI - COOTBCTCTBYIOIIINMU CTPOKaMU

HOJIENIUTH SJIEMEHTHI KaKOW-HUOYIb CTPOKH (CTONOIA) HA UX OOIIUI IENUTeNh

Omnpenenurens TPEYroJlbHOTO BUAA PaBEH
MIPOU3BEICHUIO 3JIEMEHTOB TJIABHOW JUAroHan
CyMMe 3JIEMEHTOB TJIaBHOM TUaroHaiu
MIPOU3BEICHUIO SJIEMEHTOB MTOOOYHOM IUaroHaIu

CYMMC 2JICMCHTOB MOOOYHOH JuaroHaian

. Marpuna Ha3piBaeTcsi KBaJlpaTHOM, €CIIU

YHCIIO €€ CTPOK MEHBIIIE YUCIia CTOI01I0B
YHCIIO €€ CTPOK PaBHO YHCITy CTOJIOIOB
YHCIIO CTPOK OOJIBIIIE YKCIIa CTOIOIOB

BCE DJIEMEHTHI TJIAaBHOM AraroHajiv HyJIu

. Eciu Bce HeImaroHaiabHBIE 3JIEMEHTHI KBaﬂpaTHOﬁ MaTpulbl paBHbI HYJIIO, TO MaTpUlla

Ha3bIBACTCS
HYJIEBOU

e IMHUYIHOU
JUaroHaiabHOMI

BBIPOKJICHHOMN

. Ecau y JHaroHaabHOMN MaTpulbl BCC TUAroHAaJIbHBIC 3JICMCHTHI paBHBI CIUHUIIC, TO MaTpUlla

Ha3BIBACTCS
HYJIEBOU

e TMHUYHOU
JUaroHaiabHOMI

BBIPOKJIEHHOMN



14. Martpuna 06010 pa3mepa, BCe JIEMEHTB KOTOPOW PaBHBI HYJIIO, HA3bIBACTCS
O HYJIEBOI

O EIUHUYHOM

O JUaroHaJbHOU

O BBIPOXKJIECHHOMN

3 5 7 1 2 4
15. Cymmamarpun A={2 -1 0|uB=| 2 3 —-2|paBHa
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16. Tpoussenenue matpui; AB, rie A=
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17. Matpuna A ' HasbiBaeTcs 0GpaTHOI 110 OTHOIIEHHIO K KBAJAPaTHOM MaTpule A, eciu Ipu
YMHOKEHHMM 3TOM MaTPUILbl HA JAHHYIO KaK CIIPaBa, TAK U CJIEBA I10Jy4aeTCs

O HYJICBaig MaTpula
O HEBBIPOXKJACHHAA MaTpula
O C€IMHHUYHAasig MaTpula

O JvaroHajJibHag MaTpuia

18. OOpaTHas MaTpuIla CyIIEeCTBYET TOTJa M TOJIBKO TOT/a, KOT/1a NCXOIHAs MaTpHUIIa
O BBIPOXKJICHHAS

O HEBBIPOXKJICHHAS

O JuaroHajbHas

O CIUHHUYHasA

3 2 2
19. Marpuna, ooparnas matpunie A=|1 3 1 | paBHa
5 3 4
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20. Cucrema ypaBHEHUH, IMEIOIIAsl XOTsl OBl OJTHO pellleHne, Ha3bIBACTCS
O COBMECTHOU
O HECOBMECTHOU

O ONpeAeIeHHON

O HEOIPEAEIEHHOU

21. CoBMmecTHas cuCTeMa ypaBHEHHI Ha3bIBACTCSI OTPEICIICHHOM, €CIIi OHA HMEEeT

o 0oJee OJJHOTO pelIeHus



O eIUHCTBEHHOE PEUICHHE
O XOTs OBI 1Ba PEIICHUS

O HE MCHCC OJHOI'0O pCIICHUA

22. OnpenenuTenb CUCTEMbI TUHEHHBIX YPaBHEHUN COCTOUT
O U3 Bcex ee KOAPPHUIMEHTOB

o w3 KO3 (PUITMEHTOB IPH MEPEMEHHBIX

O U3 CBOOOJHBIX KOAPPHUIINEHTOB

O U3 IIEPEMCHHBIX

23. BcrnoMoraTenbHBIN OMpeaeuTeNlb CHCTEMBI TPEX JTMHEHHBIX YPAaBHEHUN C TPeMs
HEM3BECTHBIMH A, MOTy4aeTCsi U3 ONPEIEIUTEINST CUCTEMBI A

O 3aMEHOM I-i CTPOKH CTOJOIIOM CBOOOIHBIX YICHOB

O 3aMeHOH i-ro cToJoLa cTOa010M CBOOOIHBIX YJICHOB

O 3aMEHOM I-i CTPOKH I-M CTOJIOIIOM

O 3aMeHOH i-ro cTonbua i-if CTpoKoi

X, =X, + X3 =3
24. PemeHueM cucTteMsl ypaBHEHUH < 2X; + X, + X; =11 saBnsercs

X, +X, +2X, =8

o (1,24)
o (2,14
o (421
o (41,2

Hrorosulii Tecrt.

Bapuant Ne 1.
1. Inuna BekTOpa a= (X, Y, Z) :

A fa=x*+y?+ 2%,
B) |a] =x* —y? 2%,
o lal = x* +y*+ 2%

D) \é\:‘x2+y2+22‘;

B |a=yx+y+z.

2. YpaBHEHHE TPSAMOH C YTIOBBIM KO3(PPHUINEHTOM:

A) Ax+By+C =0;
B) y:kx+b;



C)§+X=1;

a b

D) Y — Yo = k(X = Xp);
E) X=X _ Y-Yi

Xo =X Yo=Y

3. ®oKyCcHOE pacCTOSTHHE THIEPOOIIHL:

A) c=b?—-a’% coma<b;
B)C=+/a’+b?;
oc=a’—-b? cema>h;
D) c=+va’ —b? com a<b;
Eyc=+va’ —b% coma>h.

4. Naust Touku 4 (0; 3) u B (-4; 3). Haiitu Touky M (X; Y), nemsuryto orpe3ok AB B otHoternun AM:MB=3.

A (-3;3);

B) (3; - 3)
C) (1, lj
3'3

D) (3;3);

E) (-2;3)
3 2 -5

5. AnreGpanueckoe sononrenne K onementy 8y, Bmarpune A=| -4 1 0 |:
56 2

A A, =-26

B) A, =-34;

c) A, =34;

D) A, =-8;

E) A, =8.

6. Jamst sexropsr A(L1;2) w b(L;,—1;4). Haiitn cxansproe npomssezere sexropos C =8+ u

d=a-b.

A)0;

B) 12;

C)-12;



D) 8;
E) 2.

7. Vron mewy sextopawn A =—1 + ] ub =1 — 2] + 2K :
A) 45°;

B) 90°;

c) 0°:

D) 135°;

E) 60° .

8. dokyc runepsons 144x% — 25y% =3600:

A) C=5;
B) C=12;

c) c=+119;
D) ¢ =60;
E) c=13.

Bapuant Ne 2.

1. CxansapHOe Ipou3BeICHIE BEKTOPOB 5 = xlf + yl] + lez ub= XZT +Y, J

—
+
N

N
=~

C)a-b=xX,—y,Y, =2,

E)a-b=xX, +VY,Y, +,Z,.
2. YpaBHEHHE MIPSMOMA, IPOXOIAIIEH Yepe3 B JaHHbIE TOUKH:

A) Ax+By+C =0;

B) y:kx+b;
C)§+X=1;
a b

D) Y — Yo :k(x_xo)?

B X% _ YN
X=X Yo%

3. DKCUEHTPUCUTET AILIUIICA:




C

A) &€ =—,ecmm a<Db;
a

B) &=C-a;

a
C) & =—,ecin a>b;
C

D)&=—,ecm A>D;

E) & = —, ecin a<b.

oloc 0

4. Manst Touku 4 (0; -1) u B (2; 2). Haiitu Touky M (X; Y), nemsuryio orpe3ok AB B oTHoeHnun AM:MB=1:2.

A (0;2);

E) —%;Oj.
3 2 -5
5. AnreGpandeckoe iononHenne K oementy dg, B marpuie A=| —4 1 0 |:
5 6 2
A Ay, =-23;
B) Ay, =—20;
c) Ay, =17;
D) Ay, =—17;
E) Ay, =20.

6. JlaHBI BEKTOPBI é(O;— 3; 2) " b(— 1,1,0) Haiitn ckajsipHOE MPOHM3BEACHHE BEKTOPOB C=da+b u

d=a-b.
A) 0;

B) 11;

C) -12;

D) -3;



E) 12.

7. YpaBHEHHE TPSIMOM, IPOXOAIICH Yepe3 TOUKY M (— 1; 3) u oOpa3yrole ¢ 0Chio OX yroa 450 .

A X—y—-4=0;
B) 3X—Y+6=0;
c) 2X—y+4=0;
D) X—Yy+4=0;
E)—X—-y+2=0.
8. ®okyc rurnepOoITsI 5X2 — 9y2 =45:
A) C= \/ﬁ;

B) c=2;

C)C= \/g;
D)c=4;

E) c=3.
Bapuant Ne 3.

1. YcroBue napamiensHOCTH BeKTOpoB A U b :

A)a-b=cose;
Bya-b=0;
c)a-b=|all;

pa-b=1
2. YcnoBue napajuienbHOCTH IBYX IpAMBIX Y = klx + bl nuy= kZX + b2 :
A) k2 = bl;
C) kz = kl;
D) k2 = i;

kl
E) K, ——l.

Ky

3. DKCHEHTPUCUTET DJUIUTICA TIPUHUMAET 3HAUYCHNE!

A —1<e<0;



B) £>0;

c) 0<e<1;
D) £ >1;
E) ¢ >1.
3 -2 5
4. AsreGpameckoe ononHenHe K anementy Ay Bvarpmne A= —4 1 0 [:
5 6 2
A) A =-28;
B) Ay; =0;
c) Ay =8;
D) Ay =—8;
E) Ay =28.

5. JIaHbI TpU TOYKH A(l, 0; 1), B(— 1.1 2) u C(O, 2; —1) Haiitu Touxy D(X, Y, Z), ecnu KB = FD

6. Vpasuere mpsoii, npoxoameit wepes rouxn A(—1; 3) u B(3; 0):
A) 3X—4y+9=0;

B) Y —X+5=0;

c) 3X+4y-9=0;

D) 4x -3y +12=0;

E) —4x—-3y+12=0.

7. ®oxyc rumepbomst 11X — 25y% = 275:

Ay C=14:

B)C=6;
c) c=b;

D) ¢ =~/11;
E) C=36.



Bapuant N\e 4.

1. YcnoBue neprneHANKyYISIPHOCTH BEKTOPOB A 1 b:

A)a-b=cosg;
B)E-B:O
C)E-B:\aub\

2. YcnoBue nepreHuKySIPHOCTH ABYX MpsiMbIX Y = klx + bl uy= k2X + b2 :

A) k2=b;

B) k2=—k1;
o) k, =ki;
1
D) k, =—;
) Ky k1
E) kzz—i.
K,

3. OKCIEeHTPUCHTET TUIIEPOOITHL:
C

A) &€ =—, eciu a>b;
a

B)£=C-a;

C
C) 8=B,ecm/1 a<b:;

(@}

D) & = —,ecaun A - BEMECTBEHHAS MOJIYOCh;
a
b
E) &€ =—,ecau A - MHUMAS [IOJYOCh.
a
1 3 2
4. Onpegenutelb 3-ro MOpsIKa A=\|4 O =
1 31

A) 6;
B) 12;



C) 24;
D) 36;
E) 42.

1
[ 3 0 1}
5. IlpousBenenue MaTpui: 2 =
1

-2 5 4
4
A) ;
12
3
B)| — 2
1

3 01
C) .
-2 10 4

D) HEeBO3MOXKHO;

(4 12).
6. JlaHBl TPH TOYKH A(3, 3 — 2), B(O, -3 4) u C(O, -3 0) Haiiti TOUKY D(X, Y, Z), ecim

N oo

1
41;
1

AB=CD:

A (3,9;-6);

B) (3;,-9;6);

0 (-3;-3;2);

p) (0; 2; 3);

E) (-3,-9;6).

7. Vpasuenne npamoii, npoxomsmeit wepes rouxn A(—1; 4) u B(6;5):
A) 2X+3y-10=0;

B) X—5y+19=0;

C) X—7y+29=0;

D) X—5y+20=0;

E) 9X—7y—-19=0.

8. doxyc snmmca 5X° + 9y? = 45:

MCZ%ME

B)C=2;



c)c=+/5:

D) c=4;
E)c=3.

BapuantNe 5.

1. Yron Mexnay BEKTOpaMu dub:

C) COSQ=— "

D) cose =|a|-|b

E) cOSp=a-b.

2. Paccrosiaue ot Touku M (XO; yO) JI0 IPAMOI AX + By +C=0:

|AXy + By, +CJ

JaZ B2

) d:|Ax0—By0 —C|;
JAZ 1 B?
JA? 1 B?

|AX, + By, +C| |

o) d=

D) d =|AX, + By, +C|2;

E)d =,/AX, + By, +C.
3. DKCIIEHTPHCHTET THIIEpOOIHI IPHHAMAET 3HAYCHIE:
A) —1<e<0;
B) £ >0;
c) 0<e<1;
D) & >1;
E)e>1.
1 2 O

4. Onpenenutelb 3-ro MOPSJIKA: A= O 1 3 =:
5 0 -



A) -29;

B) 22;
C)-3L;
D) 31;
E) 29.
1
3 21

5.Ecn A= u B=| 2|, 10 npoussencrne A-B=:

-1 0 4 3

£1°J

A) ;
12

B) (10 11);
2

C) 1;

4

10
D) ;
11

E) HeBo3MOXKHO.

6. ITpu xakoM 3Hayeruu [1 naHHBIE BEKTOPBI a= (2, -1, 3) ub = (1, 3, n) HEepHeHIUKYIAPHBI?

A) 4
B) -3;

7. VpasHeHue npsamoii, napamiensroit npamoii Y = 3X — 4 u npoxoasmeit yepes rouxy M (2; 1).
A) y=3x-10;

B) Y =3X;

c) y=3x-5;

1
D =—X+1:
)Y 3
B -
3 3

8. doxyc smmmca 25X +169y? = 4225
A) Cc=5h;



B) c=+/119.
c)c=12;
D) c =144
E) c=13.

Bapuanrt Ne 6.

1. TIpu yMHOKEHMH AByX MATPHII pa3MepHOCTeit (m X n) - (n X k) TIONYYHTCS MATPULA PA3MEPHOCTH:
A (mxn);
B) (m X k);
C) (n X k);
p) (Nxm);
gy (kxm).

2. KanoHuueckoe ypaBHEHUE OKPYKHOCTH:
2 2
X
A) 7 + LZ = 11
a® b
2 2 _p2
B)(x—a)” +(y-Db)* =R?;

XZ yZ .

C) ? - biz = 1:

D) y? = 2pX;

g) (x+a)’ +(y+b)’ =R?.
6 1 -1

3. Onpenenutens 3-ro MopsaKa A=5 -1 2|=:
9 2 -5

A) -15:

B) 30:

C) 15:

D) -30:

E)O.

4. Haiftu anuHy BeKTOpa KB , ECITH A(Z; -3; 2) u B(S, 3; O)

A) 5;

B)7;

C) 4;

D) \/E;

E) 8.



5. TIpu kakux 3uadennsx M u N Bextops A = (2, m, 3) ub= (6, 3, n) NapasuIeabHbI?

AmM=3 n=3

ByMm=1 n=9;
com=9 n=1
Dpm=3, n=9;
pm=1 n=1.

6. Vpasuenue npsamoii, mapamnensroi mpamoit 2X +5Y —1=0 u npoxonsmeii uepes Touxy A(— 1; 3).
A) 2X+5y-13=0;

B) 2X+ Yy —1=0;

c) 2X+5y=0;

D) 5X -2y +11=0;

E) 5X -2y +10=0.

7. OKCIEHTPUCHUTET DJIIUIICA 25%° + 9y2 =225:

4
A & =—;
3
B) ¢ =4;
4
C)&e=—;
)
5
D) &€ =—;
3
3
E) E=—.
)
Bapuant Ne 7.

1. CucreMa NTMHEWHBIX ypaBHEHUN UMEET €JMHCTBEHHOE PeIlieHne My MpuMeHeHnn Metoaa Kpamepa, ecnu:

A) Xi :A?( , TIpH AXi #0:
i

B) X; = A-AX;;

AX;
C) Xj = AI ,upu A #0;

AX,
D) X; = AI , IpH AZOHAXi #0;

AX;
E) X; = AI , TIpH A:OI/IAXi =0,



2. KaHOHHMYECKOE ypaBHEHHE DIUIHIICA:
2 2
X
A) 7 + LZ = 1;
a® b
2 2
B) (x—a)° +(y—b)  =R?;

2 2

=y .
C) ——=—=1,
a’? b?

D) y? = 2pX;

e) (x+a)’ +(y+b)° =R?.

0O 0 -10

3. Onpexpenurensd 3-TO TOPSIIKa A=|0 7 10| =:
1 2 0

A) 25;

B) 70;

C) 80;

D) 50;

E) -70.

— —

4. Haiitu nmuHy BeKTOpa c=2a-b , €CJIM U3BECTHBI a= (6, 2, 1) u b = (0, — 1, 2)

A) 33;
B)7;

C) 50;
D) 13;
E) 14.

5. Tlpu xaux snasesmax M u N sexropsr 8 = (M, 1, —1) u b = (6, 3, N) napamremuer?
AM==-3 n=2;

3;

1;

D)M=2, n=-3;

BPM=2, n

com=2, n

ym=1 n=-3.

6. Ypasiente npsmoi, nepnerkymaproii npamoii 2X + 5Y —1= 0 u npoxosueit wepes rouxy A(—1; 3) .
A) 2X+5y +11=0;

By X—y—-1=0;

c) 2X+5y=0;

D) 5X -2y +11=0;



E) 9X—2y+10=0.

7. DKCUEHTPHUCUTET JILIHICA 5X2 + 9y2 =45:

4
A & =—;

3
B) £=4;

4
C)e=—;

3)

2
D) &€=—;

3

\/g .
Bapuant Ne 8.
1. Penienue cucTeMbl JIMHEWHBIX YPaBHEHUI METOIOM 00paTHON MaTpUIIbL:
A AT X =B;
B) X =A-B;
©) X=A"+B;
p) X=A"-E;
e X=A"-B.

2. KaHoHM4ecKoe ypaBHEHHE mapaboJIbl:

X2 y2
A) ?‘Fbiz:l
B) (x—a)* +(y—b)’ =R?
2 2
y
D o]
D) y? = 2pX;

g) (x+a)* +(y+b)’ =R?.

2X—-y—-27=8
3. Onpenemurens A s cucrembr ypasuennii: & X+ Y +2Z2 =11 :
AX+y+41=22
A) A=8:;
B) A=6;
c) A=-8;

D) A=4;



E) A=1.

4. HaiiTu KOOpAHHATHI BEKTOpa C= 13: - 35 , €CITH M3BECTHBI d = (3, 21, §j u 6 = (O, 4, 1)
3 2 6

mmlw
B) (l, );
o) (0, - 5&
( 1,5,0);
. j
Yron MexLy BekTopamu a = 8i + _] — E " 6 =—i — 2k
A) 90°;
B) 30°;
C) 00;
D) 45°;
E) 60°
6. YpaBHEeHHE PSAMON, NEPIEHANKYIIPHON MPSIMON y = 3X -4 U IPOXOASIEH Yepe3 TOUKY M (2, l)
A Y= 3x-5;
B y=—2x;
3 ;
c) y=3x-10;
1
D =—X+1:
)Y 3
Dy Ly
3 3
A) 3;
B) 0;
1
C) 3;
D) 1;
E) ©
Bapuant Ne 9.

1. Obmiee ypaBHEHHE TPSMOH:

A) Ax+By+C =0;



B) y=kX+b;
C)§+X=1;

a b
D) ¥ — Yo = k(X=X );

B XX _ YN
X=X Yo=Y

2. KanoHndeckoe ypaBHEHHE THIICPOOIIHL:

X2 y2 .

A) ?'Fbiz:lu

B) (x—a)* +(y—b)’ =R?
2 2

oX Y 1,
a® b?

D) y? =2pX;

2 2
E) (x+a) +(y+Db)* =R
3. HMaust Bepumnbl Tpeyronsiuka A (-1; -1), B (0; -6) u C (-10; -2). Haiiti minHy MeanmaHsl, IPOBEICHHOH W3

BEPIIUHBI 4.

A)0;
B) 1;
C) 2;
D)& 5:
E) 4.
X+y+2=06
4. OmpereuTesH Ay JUTSL CHCTEMBI YPaBHCHHIA: X=y+2= 3:
- X+y+z=7
A) Ay =—6;
B) Ay =0;
C) Ay = 20;
D) Ay =-9;
E) Ay =14,

5. JlaHbl TOYKH A(l, 0; 1), B(— 11 2), C(O, 2, — 1) u D(— 2:3; 0) CkansipHoe TpOU3Be/IcHNE

BCKTOPOB ATB . ﬁ =.
A) 6;
B) -2;
C)0;



D) 2;
E)7.

—

6. Yron mexy Bektopamu d = I +

=~
=
o
Il
N
=
+
N
—
+
1

A) 45°;
B) 30°;
c) 0°:

p) 90°;
E) 60° .

Bapuant Ne 10.

1. YpaBHeHHE IpAMOH B OTpe3Kax:

A) Ax+By+C =0;
B) y:kx+b;

Q§+X=L
a b

D) Y — Yo = k(X = X);

B A% _ Y N

Xo =X Yo— %

2. @OoKyCHOE pacCTOSIHUE DIUTUIICA:

A) C=b2—az,ecnn a<b;
B)C=+a’ +b?;
C) C=a.2 —bz,ecnn a>b;

D) c=+va’ —b?  ecom a<b:
E)CZ\/a2 —b2 ,ectn @ >D.

3. Nausl BepumHbl Tpeyronsauka 4 (2; 4), B (0; 3) u C (6; 8). Haiiti [yinHy MeuaHbl, IPOBEACHHOMN U3 BEPIIUHBI
B.

A) 0;

B) 1;

C) 2;

D) 4;

E) 5.

X+y—2=2
4. Onpenenurens AX s cucrems YpaBHEHHMIA: 2X — y+ 47 =1:
—X+06y +z=5



A) Ax=0;

B) AX=42;
c) Ax =1;
D) AX =—1;
E) AX=-42.

5. JlaHbl TOYKH A(3; 3 - 2), B(O; -2, — 4), C(O; 3; O) u D(O; 2; 4) CkansipHOoe MPOU3BEICHUE

BEKTOPOB KB . ﬁ =:
A) 6;
B) -3;
C)0;
D) 2;
E) 7.

1. Vron sexay sexropaun A =91 —4] +5K u b =27 +2] - 2k :
A) 60°;

B) 30°;

c) 0°;

D) 45°;

E) 90°.

KonTtpomupyemsie kommerennun: OITK-1, TTK-2
Oyenxa komnemenyutl OCyWecmeaisiemcs 8 Coomseemcmauu ¢ madauyet 4.

KoMiuieKkT pa3HOYpOBHEBBIX 32/1aHU I

Tema 1. Matpuiisl u onpenenuTenu. Pemenne cucteM TUHEHHBIX alreOpanyecKux ypaBHEHHI.

1 3apanue penpoAyKTHBHOIO YPOBHS
2,3 1 4 3anaHus peKOHCTPYKTHBHOIO YPOBHS
5 3aganune TBOPYECKOro YPOBHS

Bapmuanr 1

1. Haiinure matpuity S=(2A+C)*M, eciu
5 2 -1 2 -3 1 0-1
A=|3 0 48 c=|3 2 0 M=|3-2
3 -1 2 12 1 16



2 -2 5 1
3 0 2 1
2. BBMHCIUTH ONpenenuTenhb ) 3 4
4 1 -2

3. Pemmts maTpuunoe ypaBHeHne AX=B

2 5 3 14 7 13
41 3 |X=[-4 -5 3
2 1 -3 8 1 -3

4. PemmuTh cCUCTEMY JIMHEHHBIX alreOpanuecKux ypaBHEHUM:
a) metosioM Kpamepa; 6) meromgom ["aycca

2x-3y+z=-11
4x-2y+3z=-14
6x—-y-5z=23

5. Haiitu o01iee 1 0THO YaCTHOE PEIICHUE CHCTEMBbI:
X+3y-2z=4

2Xx—-4y+5z2=7

4x+2y+z2=15

Bapuanr 2

1. Haiiaute matpuiy S=D*(C-2A), ecu

2 -1 3 2 1 0
A=[-3 1 5[ c_|_1 2 4 D=£—22135J

1 0 -1 0 _3 5 -3-
2 1 -3 4
3 5 -2 1

2. Brranciaute OIPCACIINTECIIb

0 -4 2 -1
3 2 1 -1

3. Pemmts MmaTpuuHoe ypaBHeHHEe AX=B

2 3 4 15 1 10
05 -1X=3 6 -1
3 4 2 14 5 11

4. Pemuth CUCTEMY JIMHEWHBIX aNredpandeckux ypaBHEHUN:
a) metogoM Kpamepa; 6) meronom ["aycca

4x+y-52=-14

3X+2y-z=3

2x-2y+3z=10



5. Haiitu oOmiee 1 OTHO YaCTHOE PEIICHUE CHCTEMBI:
3X+4y-2z=9
X+3y+2z=2
X—2y-6z=5

Bapuanr 3

1. Haiingute matpuity S=(A+2C)*K, eciu

2 -3 -1 1 4 1 32
A=13 1 5F Cc=l-1 -2 1| K=|10
1o 2 3 2 2 4-3

2 3 0 -1

35 1 -4

2. BpruuciuTh onpenaenuTenb
21 -1 -3
3 4 -2 2

3. Pemmts matpuunoe ypaBHeHne AX=B

-2 0 3 -2
2 4 |X=|14 16 3
-5 -11 -8 -6

4. PemwuTh CUCTEMY JIMHEHHBIX aIreOpanuecKuX ypaBHCHUN:
a) merooMm Kpamepa; 6) metomom ["aycca

3X-y+3z=-4
2x+2y+3z=-11
3X+5y+z=-10

5. Haiitu oOuiee 1 01HO YaCTHOE PEIIEHUE CUCTEMBI:
2X—-6y—-3z=-2
3X-2y-2=2
4X+2y+2=6

Bapmuanr 4

1. Haiiaute matpuiy S=C*(A-3M), eciu

21 1 0 -3 1-2
A=2 3 h C=l 4 -2 -1 M=|-45
1 -6 -5 1 2 0 -3

3 4 -2 1

1 -1 2 5

2. BBILH/ICJ'H/ITB OHpeI[eJ'H/ITeJ'IB
3 2 0 3
1 -5 3 2



3. Pemmts maTpuunoe ypaBHeHHe AX=B

1 2 3 0 -1 3
1 2 1|X=l2 1 3
2 3 2 3 1 5

4, PemuTh cHCTEMY JIMHEHHBIX aIreOpandecKuX ypaBHECHUMN:
a) meronoMm Kpamepa; 6) meromom ["aycca

4x+y-3z=-1
2x+y-52=-19
4x-3y-32=7

5. Haiitu o0miee 1 01HO YaCTHOE PELICHUE CHCTEMBI:
3X+2y+4z=1
2X+y-52=8
4x+3y+13z=-6
Bapmuant 5

1. Haiiaute matpuny S=(B+3C)*D, ecnu

~73
-3 -4 1
B=( j; 2-11) p_
} C- . D=| 1-2
1 =50 (345

2 -3
1 1 2 -1
4 1 -3
2. BwruauciuTe onpenaenuTeb
1 -3 4 1
2 3 1 -2

3. Pemmts matpuunoe ypaBHeHHEe XA=B

2 3 -1 7 4 0
X{4 -2 0|=|3 14 -2
-3 5 1 -4 5 3

4. PemuTh CUCTEMY JIMHEWHBIX anreOpandeckux ypaBHEHUH:
a) metosioM Kpamepa; 6) meromgom ["aycca

3x-3y+4z=8

2X-5y+2z=-5

6Xx+y-z=19

5. Haiitu oO1iee 1 0JTHO YaCTHOE PEIICHUE CUCTEMBI:
3x+4y+3z=10
bx-2y+z=4
X+10y+5z2 =16

Bapuanr 6



1. Haiigure matpuity S=2(D-C)*B, eciu

1 -3 2 0 2 1 1-2
D=0 1 1% c=|-6 4 2| B=|45
et 1 3 -2 5-5

3 3 2 1

5 1 2

2. Borumcinuth OIpCaACIINTEIIb
0 -3 4 -1
-2 1 -2 1

3. Pemmts maTpuunoe ypaBHeHne XA=B

1 2 -3 -2 6 2
XI5 -4 -1|=| 6 -2 -4
-3 2 3 -6 10 -2

4. PemmThb cUCTEMY JIMHEHHBIX alreOpanuecKuxX ypaBHEHHN:
a) meronoMm Kpamepa; 6) metomom ["aycca

4x+y-52=9

3X+2y-z=12

2X—-2y+3z=5

5. Haiitu ob1iee pernienne cucTeMbl U GyHIAMEHTABHYIO CHCTEMY PEIICHUIA:
3x+2y+4z=0
2Xx+y-52=0
4x+3y+132=0

Bapuanr 7
1. Haiiaute matpuny S=C*(2A-B), eciiu

4 1 1 3 1 -22
A=|-3 0 & Cc=|4 -2 2| B=|1-5
2% 4 0 -2 76

1 5 -31

2. BpuuciuTh onpenenuTens L1382

2 0 4 5

2 -3 3 1

3. Pemmts maTpuuHOe ypaBHeHHE XA=B

2 4 -1 -1 20 2
X{-3 5 1|=(-4 3 -1
1 2 2 -2 29 2

4. PemuTh CUCTEMY JIMHEWHBIX aNreOpandeckux ypaBHEHUH:
a) metoqom Kpamepa; 0) meromgom ["aycca



4x+y-3z=0
2X+y—-5z=-8
4x-3y-3z=-20

5. Haiitu obmee pemeHne cucteMbl U QyHIAMEHTATBHYIO CUCTEMY PEIICHUH:
2x-6y—-3z=0
3x-2y-z=0
4x+2y+2=0

Bapuanrt 8

1. Haiigure matpuity S=(2B-C)*A, eciu
1 3 1

— : -31-4 -1-22
A=| 2 -4 2| g_ C
-2 0 -5 25-2 0 5-3

1 2 -4 -2

3 6 -3 1
2. BpluucnuTh onpenenuTens

3 0 2 4

1 -1 2 3

3. Pemuts MmaTpuuHOe ypaBHeHue AX=B

-1 7 1
0 X=|7 2
-1 3 -1

4. PemuTh cCUCTEMY JIMHEWHBIX alNreOpandeckux ypaBHEHUN:
a) metogoM Kpamepa; 6) meronom ["aycca

2X-3y+z=-3
4x-2y+3z=4
6x—-y—-2z=25

5. Haiitu obiee penienne cuctemMbl U QyHIaMEHTAIBHYIO CUCTEMY PELIeHHI:
3x+4y-2z2=0
X+3y+2z=0
X—-2y—-62=0

Bapuanr 9

1. Haiiaute matpuiy S=M*(2A+C), ecnu



-2 6 -4 4 3 0-1

A=l 2 b M=|0 4 1| C=|45
S 2 -2 _5 _14
2 2 3 =2
3 -5 1 -1
2. BBIYHCINTE OIPENEIUTEND
4 -1 2 1
3 -1 0

3. Pemmts maTpuunoe ypaBHeHne XA=B

3 2 -1 4 10 10
X{2 2 0|=|1 4 5
-1 1 3

4. PemmThb cUCTEMY JIMHEHHBIX alreOpanuecKux ypaBHEHHM:
a) meronoMm Kpamepa; 6) metomom ["aycca

3Xx—-y+3z=12
2X+2y+32=2
3x+5y+z=-10

5. Haiitu o01iee 1 0THO YaCTHOE PEIICHUE CHCTEMBbI:
3x+4y+3z=10
SX—-2y+z=4
X+10y+5z =16

Bapuanr 10

1. Haiiaute matpuny S=B*(A+3C), ecu

-5 2 1 1 -1 4 -3
A=l =2 & B=| 4 7 -5 C=[-10
> 3 32 4 5 4
2 1 0 -1
-1 3 4 3
2. Brrauciuts OIIPCACIINTECIIb 1 2 4
2 2 5 1

3. Pemmts MmaTpuuHoe ypaBHeHHEe XA=B

1 -3 4 7 -3 14
X(2 3 1|=|8 -3 3
3 1 0

4. Pemuth cCUCTEMY JIMHEWHBIX alnreOpandeckux ypaBHEHUN:



a) metogoM Kpamepa; 6) meronom ["aycca
3x-3y+4z=-13
2X—-5y+2z=-9
6x+y—-z=17

5. Haiitu oO1miee penieHrne CUCTEMbI M PYHIAMEHTATLHYIO CHCTEMY PEIICHHIA:
X+3y-2z=0
2x—4y+52=0
4x+2y+2=0

Tema 2. DjieMEHTbI MATPUYHOTO aHAIN3A. AHAIUTUYECKASI TEOMETPHUSI.

1 3ajanne peKOHCTPYKTHUBHOIO YPOBHS
2 3ajaHne TBOPYECKOIr0 YPOBHS

Bapuant 1

1. Jlansr Bextopsl @ = {1;1; -1}, b = {2;3; -1}, ¢ = {—3; 2; 3}, ¥ = {0; 6; 1}. JIoka3ath, uTo
BEKTOpPBl @, b, ¢ 00pa3yroT 0a3suc B MPOCTpaHCTBE. HaiTh KOOpAMHATHI BEKTOpa X B OTOM
Oasmuce.

2. Jlanbl koopauHaThl BepiyH TeTpadapa ABCD. Haiitu:

a) momaab ocHoBanust ABC

0) ypaBHEHHUE BbICOTHI TeTpadapa DK

B) YpaBHEHHE MPSIMOH, poxoaseit yepe3 Touky C mapamiensro Beicote DK

r) paccrosiaue ot Touku C o rpanu ABD

1) YpaBHEHHE TUIOCKOCTH, ITpoxosmieit uepe3 Touku B u C neprnenaukynspHo miockoctu ABC
e) nuny pebpa BD

x) 00BeM TeTpasripa ABCD

3) BEJIMYMHY IJIOCKOTro yria rnpu BepiuHe C minockoctu BCD

M) BeIMYUHY yriia Mmexay peopom CD u mmockocTsio ocHoBanuss ABC

A(1,1,1); B(2,2,2); C(2,3,4); D(2,4,7)

Bapuanr 2

1. Jlansr Bektophl @ = {3; —3;1}, b = {1;1;2}, ¢ = {2; —1;4}, ¥ = {6; —3; 7}. Jloka3ath, uTo0
BEKTOpPH @, b, ¢ 00pa3yroT 0asuc B MPOCTpaHCTBE. HaiTh KOOpAMHATHI BEKTOpa X B ITOM
Oasuce.

2. JTansl KoopaAMHATHI BepiiuH TeTpasgpa ABCD. Haiitu:

a) momaab ocHoBanust ABC

0) ypaBHEHHUE BBICOTHI TeTpadipa DK

B) YpaBHEHHE MPSIMOH, Tpoxosieit yepe3 Touky C mapamrensHo Beicote DK

r) pacctosinue ot Touku C no rpanu ABD

1) ypaBHEHHE TUIOCKOCTH, TTpoxoasmiei yepe3 Touku B u C neprnenaukymsapHo miockoctd ABC
e) uny pebpa BD

k) o0bpeM TeTpadapa ABCD

3) BEJIMYMHY IJIOCKOTro yria npu BepinHe C minockoctu BCD

W) BeIMUUHY yriia Mmexay peopom CD u mmockocThio ocHoBanust ABC

A(1,2,3); B(2,3,1); C(2,4,6); D(4,7,6)



Bapuanr 3

1. Jlanb! BeKTOpBI G = {1,—1,2} u b = {2,—2,1}. Haiitn npoeximio ¢=3a+b Ha HanpaBIcHUE
BeKkTOpa b.

2. Jlanbl koopauHaThl BepimH TeTpadapa ABCD. Haiitu:

a) mromiaab ocHoBanus ABC

0) ypaBHeHHE BBICOTHI TeTpadapa DK

B) YpaBHEHHE MPsIMOH, mpoxoasmeil yepe3 Touky C mapamiensho Beicote DK

r) paccrosiaue ot Touku C o rpanu ABD

1) YpaBHEHHE TUIOCKOCTH, ITpoxosmieit uepe3 Touku B u C neprnenaukynspHo miockoctu ABC
e) ninuny pebpa BD

x) 00BbeM TeTpasripa ABCD

3) BEIMYUHY IJIOCKOTO yria npu Bepmunae C miockoctu BCD

M) BeMYUHY yria Mexay peopom CD u mnockoctsio ocHoBanus ABC

A(0,0,0); B(-1,4,7); C(0,2,8); D(1,-2,-1)

Bapuanr 4

1. Jlanbl BekTOpBI @ = {1,-1; -2}, b =1{2;1;3}, ¢ = {3;1; -1}, ¥ = {6; 1; 0}. Jlokazarb, 4TO
BEKTOPBl @, b, ¢ o0Opa3yloT 0a3uc B MpoOCTpaHCTBe. HailTh KOOpAMHATHI BEKTOpa X B 3TOM
Oasuce.

2. Jlanbl koopauHaThl BepiyH TeTpadapa ABCD. Haiitu:

a) momaab ocHoBanust ABC

0) ypaBHEHHUE BbICOTHI TeTpadapa DK

B) YpaBHEHHE MPsIMOH, poxoaseit yepe3 Touky C napamiensHo Beicote DK

r) pacctosinue ot Touku C o rpanu ABD

1) YpaBHEHHE TUIOCKOCTH, MTpoxoIsmieit uepe3 Touku B u C neprnenaukynspHo miockocta ABC
e) uHy pebpa BD

x) 00BeM TeTpadipa ABCD

3) BEJIMYMHY IJIOCKOTro yria npu BepiuHe C minockoctu BCD

M) BeIMYUHY yriia Mmexay peopom CD u mmockocTsio ocHoBanuss ABC

A(0,1,-1): B(1,2,-2); C(1,0,0); D(-1,2,0)

Bapuanr §

1. Jlanb! BEKTOpHI @ = {1;1; -3}, b ={3;3; -2}, ¢ = {-2;—4;1}, ¥ = {2; 0; —4}. J{oxa3ars,
YTO BEKTOPHI &, b, ¢ 00pa3yroT O6a3uc B mpocTpaHcTBe. HailTh KOOpAWHATHI BEKTOpa X B 3TOM
6azuce.

2. Jlansl KoopaAKMHATHI BepiiuH TeTpadgpa ABCD. Haiitu:

a) momaab ocHoBanust ABC

0) ypaBHEHUE BBICOTHI TeTpadipa DK

B) YpaBHEHHE MPSIMOH, Tpoxosei yepe3 Touky C mapamrensHo Beicote DK

r) pacctosinue ot Touku C no rpanu ABD

1) YpaBHEHHE TUIOCKOCTH, ITpoxosmieit uepe3 Touku B u C neprnenaukynspHo miockocta ABC
e) uny pebpa BD



x) 00beM TeTpasripa ABCD
3) BETMYUHY IJTOCKOTO yria mpu Bepmmae C miockoctu BCD
M) BeIMYUHY yria mexay peopom CD u mnockoctsio ocHoBanust ABC

A(7,2,4); B(7,-1,-2); C(3,3,1); D(-4,2,1)

Bapuanr 6
1. TIpu KakuX 3Ha4eHUAX @ U f§ BeKTOphl a=-21+3j+ak u b=1-6]+2k xommiHeapHpI?

2. lansl KoopauHaTHI BepiiuH Tetpadapa ABCD. Haiitu:

a) ruromaab ocHoBanus ABC

0) ypaBHEHUE BbICOTHI TeTpasapa DK

B) ypaBHEHHE MPSIMOM, TTpoxoAsIiei uepe3 Touky C napauiensHo BeicoTe DK
r) pacctosinue ot Touku C o rpanu ABD

1) YpaBHEHHE ITIOCKOCTH, Mpoxosiiei yepes Touku B u C nepnenaukynsapro miockoctu ABC
e) mHy pedpa BD

k) 00BeM TeTpaspa ABCD

3) BeJIMYHHY IUTI0CKOoro yria npu BepimmHe C mnockoctu BCD

1) BeNUYHHY yria Mexay pedopom CD u miockoctsio ocHoBanust ABC
A(0,0,0); B(1,1,1); C(1,2,3); D(1,3,6)

Bapmuant 7

1. Jlanbl BekTOpBI @ = {1;,-1;4}, b ={2;-2;3}, ¢ = {1;4; -2}, ¥ = {4;1;5}. Jlokas3aTs, 4TO
BEKTOpHI @, b, ¢ oOpa3yror 0Oazuc B mpocTpancTBe. HaiiTm xKoOpauHAaThI BEKTOpa X B 3TOM
Oasuce.

2. lansl KoopanHaTHI BepiuH TeTpadapa ABCD. Haiitu:

a) ruromiaap ocHoBanus ABC

0) ypaBHeHHUE BBICOTHI TeTpadapa DK

B) YpaBHEHHeE MpsIMOH, mpoxoasueil yepe3 Touky C napamiensHo Beicote DK
r) pacctosinue ot Touku C o rpanu ABD

1) ypaBHEHHE TUIOCKOCTH, ITpoxoasiei yepe3 Touku B u C neprnenaukynspHo miockoctu ABC
e) nnuny pebpa BD

x) o0beM Tetpadipa ABCD

3) BeJIMYHHY IUT0CKOTro yria npu BepmmHe C mockoctu BCD

W) BeIMYUHY yria Mmexay peopom CD u minockoctsio ocHoBanust ABC
A(0,0,0); B(1,2,3); C(1,1,-2); D(3,5,3)

Bapuanr 8

1. Jlans! BekTOpHI @ = {1;-2;2}, b ={3;1; -1}, ¢ = {4; -1, 2}, ¥ = {8; —2; 3}. lokasats, 4TO
BEKTOpHI @, b, ¢ oOpa3yror 0Oazuc B mpocTtpaHcTBe. HaiiTm koopauHAaTHI BEKTOpa X B ITOM
Oasuce.

2. Jlansl KoopanuHATHI BepinH TeTpadapa ABCD. Haiitu:

a) momaabr ocHoBanust ABC

0) ypaBHeHHUE BBICOTHI TeTpadapa DK

B) YpaBHEHHeE MpsIMOH, mpoxoaseii uepe3 Touky C napamiensHo Beicote DK



r) pacctosinue ot Touku C no rpanu ABD

1) YpaBHEHHE ITIOCKOCTH, Mpoxosiiei yepes Touku B u C nepnenaukynsapuo miockoctu ABC
e) nuHy pedpa BD

k) 00BeM TeTpasapa ABCD

3) BEJIMYMHY IJI0CKOT0 yria rnpu BepimuHe C mnockoctu BCD

1) BeNM4MHY yria mexay peopom CD u mmockocTtrio ocHoBanus ABC
A(0,1,2); B(1,2,3); C(1,3,5); D(1,4,8)

Bapuant 9

1. Jlanbl BekTOpBI @ = {3;-1;2}, b ={4;3;1}, ¢ ={-2;2;0}, ¥ = {5; 4; 3}. Jlokasarp, 4TO
BEKTOpHl @, b, ¢ oOpa3yror Oazuc B mpoctpancTBe. HaiiTm xoopauHaThl BeKTOpa X B 3TOM
Oasuce.

2. Jlanbl koopauHaThl BepimH Tetpadapa ABCD. Haiitu:

a) momaab ocHoBanust ABC

0) ypaBHEHHUE BbICOTHI TeTpadapa DK

B) YpaBHEHHE MPSIMOH, poxoasmei yepe3 Touky C mapamiensHo Beicote DK

r) paccrosiaue ot Touku C o rpann ABD

1) YpaBHEHHE TUIOCKOCTH, ITpoxosmieit uepe3 Touku B u C neprnenaukynspHo miockoctu ABC
e) nuny pebpa BD

K) 00beM TeTpadapa ABCD

3) BeIMUUHY IJI0CKOro yria npu BepmuHe C miockoctu BCD

W) BeMYUHY yria Mexay peopom CD u mnockoctsio ocHoBanust ABC
A(1111-1)1 B(2!312)1 C(2!21-3)1 D(4’612)

Bapuant 10

1. Jlansl BekTOpBI @ = {4;2;1}, b = {=3;-1;2}, ¢ = {2;2; -1}, ¥ = {3;3; 2}. loka3aTp, 4TO
BEKTOpPH @, b, ¢ 00pa3yroT 0asuc B MPOCTpaHCTBe. HaiTh KOOpAMHATHI BEKTOpa X B ITOM
Oasuce.

2. Jlansl KoopauHATHI BepinH TeTpadapa ABCD. Haiitu:
a) ruromaap ocHoBanus ABC
0) ypaBHeHHUE BBICOTHI TeTpadapa DK
B) YpaBHEHHeE MpsIMOH, mpoxoasueil yepe3 Touky C napamiensHo Beicote DK
r) pacctosinue ot Touku C o rpanu ABD
1) ypaBHEHHE TUIOCKOCTH, poxoasiei yepe3 Touku B u C neprnenaukynspHo miockoctu ABC
e) nnuny pebpa BD
x) o0BeM Tetpadipa ABCD
3) BeIMUMHY TJI0CKOTO yria rnpu BepmuHe C mrockoctn BCD
W) BeJIMYUHY yria mexay pedpom CD u minockocTsio ocHoBanust ABC
A(1,-1,0); B(0,3,7); C(1,1,8); D(2,-3,-1)
KonTtpomupyemsie komnerennuu: OIMK-1, YK-2.
Oyenka komnemeHyuil 0Cywecmeaemcs 6 COomeemcmeuy ¢ maoauyet 4.

Bomnpocsl Kk 3k3ameny
I cemectp.



Jlureparypa:
Edumos H.B., Kpatkuii kypc ananmutraeckoit reometpun. M., «duzmatrusy, 2005.
Knerenuk JI.B., CoopHuk 3a7a4 1o aHaUTHYECKOU reomeTpun. M., «Puzmatruszy, 2004.

1. [TonsiTrie MaTpu1lbl BTOPOTO nopsiika. OnpeneauTenu 2-ro nopsaka.

2. CucreMbl TUHEHHBIX YpaBHEHUN 2-T0 MOPsIIKa.

3. OZIHOPOAHBIE CUCTEMBI ABYX JIMHEHHBIX YPABHEHUU C 3-MsI HEU3BECTHBIMH.

4. [TonsiTe MaTpuLbl TpeThero nopsiaka. OnpenenuTenu 3-ro NOpsAKa — MOHITHE
MUHOpA, aNnre0panyecKoro AOMOIHEHUS, ONPeIeTUTENs.

S. Omnpenenurenu 3-ro nopsaka. CoiicTsa.

6. CucreMbl TUHEUHBIX YPaBHEHHH 3-T0 TTOPsAKA.

7. OaHOpPOHBIE CUCTEMBI JIMHEHHBIX YPABHEHHUM 3-TO MOPsAKA.

8. [IpsiMmoyTOIbHBIE CUCTEMBI KOOPAUHAT Ha IJIOCKOCTU U B IPOCTPAHCTBE.

9. [Tonsarue BekTopa. [Ipoekuust BEKTopa Ha OCh.

10.  Jluneiinble onepaiuu HaJ BeKTopaMu. PaznokeHue BekTopa no 6a3ucy Ha
IUIOCKOCTH U B IIPOCTPAHCTBE.

11.  CxkanspHoe npousBefeHHe BeKTopoB. CBolicTBa. Beluncienue ckaasipHOro
IIPOU3BENICHUS B KOOpJMHATAX.

12. BekrTopHoe npousBeaeHne BeKTopoB. CBolicTBa. Beiuncienne BEKTOPHOTO
IIPOU3BENICHUS B KOOPAMHATAX.

13.  CwmemanHoe npousBefeHne BeKTOpoB. CBolicTBa. Beiuncienrne cMeanHHoro
IIPOM3BENICHUS B KOOPAMHATAX. Y CJIOBHE KOMILJIAHAPHOCTHU 3-X BEKTOPOB.

14.  Tloustue nunuu. [lonatue ypaBHEHHS JTUHUIO.

15.  3apaua o nepeceyeHUU IBYX JIUHHM.

16.  Ilapamerpuyeckoe ypaBHEHHE JTHMHHH.

17.  IlpsimMas Ha MJIOCKOCTU — O0Illee ypaBHEHUE, YPABHEHHE C YTIIOBbIM
Koa(purmeHToMm.

18.  HccnenoBanue o0ImIero ypaBHEHUs MPsSMO Ha IJIOCKOCTU. Y paBHEHHUE MPSIMOU B
OTpe3Kax.

19. Yron mexay IByMms MPSAMBbIMHU Ha IJIOCKOCTH. Y CJIOBHE MapaJUICIbHOCTH U

NEPIEHIUKYJIAPHOCTU 2-X MPSAMBIX.
20. YpaBHEHHE NPAMON ITPOXOASIIEH Yepe3 3a1aHHYI0 TOUKY B JAHHOM

HalpaBJICHUH.

21. YpaBHEHHE NPAMON TPOXOASAIIEH Yepe3 JBE TOUKH.

22. PaccrosiHre MexXy TOYKON U IPSIMOU Ha IJIOCKOCTH.

23.  CoBMecTHOE UCCIIeIOBaHNE YPAaBHEHHI ABYX MPSIMBIX HA IIOCKOCTH.

24.  VYpaBHeHHE NPSIMOIl B MOJISPHBIX KOOPIUHATAX.

25. HopmanbHoe ypaBHeHue npsimoil. PaccTossHre Mex 1y TOUYKOM U IPSIMOi Ha
IJIOCKOCTH.

26.  YpaBHEHHE ITyYKa MPSMBIX.

27.  OOuiee ypaBHEHHE IIOCKOCTH.

28.  HccnenoBaHue oOMMIET0 YpaBHEHUS TIOCKOCTH.

29.  VYpaBHEHHE IUIOCKOCTH B OTpE3Kax.

30.  VYros mexay ABYMS IJIOCKOCTSIMH. Y CIIOBHE HapauICIbHOCTH U
NEPIEHIUKYIPHOCTU 2-X TUIOCKOCTEH.

31.  VYpaBHeHHE IUIOCKOCTH MPOXOISIICH Yepe3 TPH TOUKH.

32.  HopmanpHOe ypaBHEHHE IIIOCKOCTH. PacCTOsIHME OT TOYKH JI0 TUIOCKOCTH.

33.  VYpaBHeHHE MPsSIMOI B MPOCTPAHCTBE — KAHOHHMYECKOE, TTApaMEeTPHUIECKOE, O0IIIee.

34.  VYrou MexIy ABYMS NMPSMBIMHU B IPOCTPAHCTBE. Y CIOBHE NapalIeIbHOCTH U
NEPIEHIUKYISIPHOCTH 2-X TPSIMBbIX.

35. YpaBHEHUE NPAMOU ITPOXOAAIIECH Yepe3 JBE TOUKHU.

36.  Yros MexIy NpsSMOM U TUTIOCKOCTH.

37.  Ilepeceuenue mpsiMOM U IIIOCKOCTH.



38.  PaccrosiHHE OT TOYKH JI0 IJIOCKOCTH B TIPOCTPAHCTBE.

39.  PaccrosiHHEE OT TOYKH 10 IPSIMOM B IPOCTPAHCTBE.

40.  Ompenenenue uunca. KaHoHn4eckoe ypaBHEHHE AIUIHIICA.

41.  HccnenoBanue (hopmbl duIHIICA.

42.  DKCUIEHTPUCHUTET DIUIMIICA.

43.  PanumoHanbHOE BBIpaXCHUE (POKATBHBIX PAIMYCOB AJLTUIICA.

44.  Ilapamerpuueckoe ypaBHEHHUE 3JUIMIICA.

45.  JlupekTpuCHI JUIHIICA.

46.  KacarenbHas K 3JUIAICY.

47.  Omnpenenenue runepOosibl. KaHoHnYecKkoe ypaBHEHHE TUTIEPOOIIBI.

48.  UccnenoBanue GpopmMbl rUnepOooIIbl. ACUMITOTHI TUIEPOOIHI.

49.  DKCHEHTPUCHUTET TUIEPOOITHI.

50.  PammonanbHOe BbIpakeHUE (POKATBHBIX PAIIYCOB THIIEPOOIIBL.

51.  JIupeKkTpuchl rUIepOOIIbI.

52.  KacarenbHas k runepoore.

53.  Omnpenenenue napadosbl. KaHoHnYeckoe ypaBHEHHE MapaloJIbl.

54.  UccnenoBanue GopMbI mapadoIIbL.

55.  Kacarenpnas x mapabose.

56.  IIpeoOpa3oBaHue MPSMOYTOIBHBIX KOOPAMHAT MPH MMAPAJUICITHBHOM CIBUTE OCEH.
57.  IIpeoOpa3oBaHue MPSMOYTOJIBHBIX KOOPMHAT IPH IIOBOPOTE OCEH.

58.  IIpeoOpa3oBanue NpsSMOYTOIbHBIX KOOPAMHAT MPH MEPEHOCE Hadasia KOOpIUHAT

1 IOBOPOTE OCEM.

2003.

CK.

2003.

59.  HccnenoBanue o0mero ypaBHeHHs 2-T0 TOPSIKA —
a) MIUTUIITUYCCKUN THIT;

0) runepOOINYECKUN THIT,

B) apabOIMYECKUI THII.

60.  IloBepXHOCTH BTOPOTO MOPSIIKA:

a) JUTUTICOMT,

0) THUIepOOIOH/IHI,

B) KOHYC;

T') MapaboIOUIbI;

1) UATUHAPEI

II cemecTp.

Jlureparypa:

beknemumes /I.B.

Kypc ananutuueckoit reomerpuu 1 nuHeitHOU anredpel. M., «®usmatiuty, 2004.
bexnemumena JI.A., IlerpoBuu @.10., UyGapos 1. A.

COopHUK 33724 IO aHATUTHYECKON TeOMEeTpUU U JUHEHHOM anredpe. M., «Duzmatiauty,

Kpacno M.JI., Kucenes A.U., Makapenko I'.U., lllukun E.B., 3ansnun B.U., Co6ones

Bricmas matemaruka, 1. I, M., «3autopuan YPCCy, 2000.

byry3os B.®., Kpyrunkaa H.Y., [Hnmkun A A.

Jluneitnas anreOpa B Bompocax u 3amadax, M., «®uzmatiauty, 2002.

Manyrun B.A.

Jluneiinas anreOpa — Kypc jeknui, M., «9xcmoy, 2006.

Manyrun B.A.

Jluneiinas anreOpa — 3a1aun 1 ynpaxuaenus, M., «9kemoy, 2006.

Kum I' /1., Kpunukos JI.B.

Anrebpa ¥ aHAIUTHYECKash TEOMETPHUs, — TeOpeMbl U 3amaud, T. I, M., «3eprano-My,



IIpockypsixos 1.B.
COopnuK 3a1a4 1o TuHEHOH anreope, M., «Haykay, 1970.

1. [TonsiTre MaTpuilbl, ee pa3MepHOCTH. [IoHSATHE CTPOKH MaTPHILIb, IOHATHE
CTOJI011a MaTPULIBI.

2. [Tonsitre MaTpuibl cTpoku. [ToHsATHE MAaTPHUIIBI CTOIOLIA.

3. ITonsTne kBaapaTHOM MaTpulibl. [IoHATHE TIIABHON JUaroHaIN KBaJApaTHON
MaTpulibl [IoHsATHE eIMHUYHON MaTPUIIBL.

4, PaBencTBO Marpwuil.

5. CrokeHue MaTpHil.

6. YMHOKE€HHE MaTpULbl HA YHUCJIO.

7. YMHOXEeHHE MaTpull. Y MHOKEHUE KBaJpaTHbIX MaTpull. CBOMCTBA.

8. TpancnonupoBanue marpull. CBolcTBa.

9. O nopsiaxke CyMMUPOBAHHUS.

10.  JluneiitHoe nmpocTpaHCcTBO CTPoK. [loHATHE TUHEHHOM KOMOUHAIIH CTPOK.
JlunHeiiHast 3aBUCUMOCTb ¥ HE3aBUCUMOCTb CTPOK MaTpPHUIIBI.

11. DJIeMEeHTapHOE MPeoOpa3oBaHNE MATPHIL.

12.  TlpuBeneHue MaTpHIIbl K CTYIIEHYATOMY BH]Y PU TTOMOIIH 3JI€MEHTAPHBIX
peoOpa3oBaHUM.

13. Marpuiisl 3JeMEeHTapHBIX TPeoOpa30BaHUM.

14.  TlousTHe ompeAeauTeNsl MATPHUI] IIEPBOTO, BTOPOTO M TPETHETO MOPSIIKOB.

15.  TlousTue ompenenuTens MaTpulbl n-ro nopsjaka. [lonstue munopa u
aNreOpanvdecKoro JOMOTHCHHUS.

16. CBolicTBa onpeneauTes.

17. Brruncnenue onpeaenurens.

18.  IlonsTue oOpaTHON MaTpHIIBI.

19.  CaoiicTBa 00paTHBIX MATPHIL.

20. Merton YKopaana Hax0xaeHUS 0OpaTHOW MAaTPHUIIBI.

21.  Cmocob moctpoeHust 00paTHOM MaTpUIlBl MeTo10M JKopaaHa.

22.  Ilonarue muHOpa k-ro mopsaxa.

23. [TonsiTue paHnra MaTpuIlbL.

24.  Ilonsarue Ga3zucHoro MuHopa. [ToHsTHE 6a3UCHBIX CTPOK U CTOJIOIIOB

25.  OCHOBHBIC MTOHSTHS.

26.  Teopema Kponexepa-Kanemnu.

27. DKBHUBAJICHTHBIC JTUHEHHBIE CUCTEMBI.

28.  Meroa lNaycca.
29.  Meroxa Kpamepa.

30.  OpHOpOAHBIE TUHEHHBIE CUCTEMBI.

31. HeonHopoaHnbie TMHENHBIE CUCTEMBI.

32.  OmnpezaeneHue ITMHEHHOTO MpocTpaHcTBa. [IpuMeps! IMHEHHBIX TPOCTPAHCTB.
33.  IIpocreiinme cBOWCTBA TUHEHHBIX MPOCTPAHCTB.

34.  JluneitHble moanpocTpaHcTBa. IlpuMepsl TMHEHHBIX MOANPOCTPAHCTB.
35. IIpocreiimne cBONCTBA TMHEWHBIX TOAIPOCTPAHCTB.

36.  CymMma u nepeceyeHue JMHEHHBIX TOIPOCTPAHCTB.

37. CBoiiCcTBa CyMMBI U ITEPECEUECHMS JIMHEMHBIX TOAIPOCTPAHCTB.

38.  lloHsATue MTMHEHHOW 000IOUYKH.

39.  OcHOBHBIE CBOWCTBA TUHEHHOMN 000IOUKH.

40.  JluneiiHas 3aBUCHUMOCTb.

41. bazuc. PazmepHOCTS.

42.  3amena 0Oazuca.

43.  EBKIMIOBBI IPOCTPAHCTBA.

44.  HepasenctBo Kommu-byHskoBckoro. HepaBeHCTBO TpeyroiabHHKA.



45.  IlonsaTue yria Mexay 3JIEMEHTaMH €BKJIMI0BOro npoctpaHcTsa. [loHsaTue
OPTOHOPMHMPOBAaHHOW CUCTEMBI 3JIEMEHTOB.

46.  Meton oproronanu3anuu. [IoHATHE OPTOHOPMUPOBAHHOTO Oa3uca.

47. OpTOroHanbHOE JOTOJHEHHE.

48. [TonsiTHE KOMILJIEKCHOTO yncia. JlefcTBUs HaJl KOMIIJIEKCHBIMHU YHCIIaMU.

49.  T'eomerpuyeckas HHTEpIpPETALUs KOMIUIEKCHOTO YHCIIA.

50.  Tpuronomerpuyeckas (hopMa KOMIUIEKCHOTO YHUCIIA.

51.  ®opmyna Myagpa.

52. [ToHsTHE KOPHA N-0M CTENEHU U3 KOMIUIEKCHOTO yncia. @opmyna s
BBIUMCJICHHS KOPHS N-0i1 CTEeNEeHU U3 KOMIUIEKCHOTO YHCIa.

53.  TlokazarenbHas (hopMa KOMIUIEKCHOTO YHCIIA.

54.  Tlonsarue nuHeliHOTO NTpeoOpa3zoBanus. [Ipumepsr.

55.  Tlonsarue oOpa3a IuHEHHOTO peodpa3oBanms. Panr muHEHOTO MPeoOpa3oBaHuUS.

56.  Ilomsarue supa muHEHHOTO Mpeodpazoanus. Jledekt muHerHOTO
peoOpa3oBaHusl.

57.  Teopema 0 MOCTPOSHUU JTUHEHHOTO OTOOPAKECHHSI.

58.  CrnoxeHue NTMHEHHBIX OTOOpaKEHUH. Y MHOKEHUE TMHEHHOTO OTOOpakeHUs Ha
YHCIIO.

59. ITonsTe nuHEeHOTrO oneparopa. [ToHsATHE TPOU3BENEHNUS TMHENHBIX ONIEPATOPOB.
Teopema 0 IMHEHHOCTH MTPOU3BEACHUS JTMHEHHBIX ONIEPATOPOB.

60.  Tlousarue oOparHOTrO oreparopa. Teopema 00 0OPaTUMOCTH JTUHEHHOTO
oreparopa.

61. [TonsTne 0 maTpuue nuHEeHOro oneparopa. [Ipumepsl.

62.  Marpuisl CyMMBI U IPOU3BEACHUSI TUHEHHBIX ONEPaTOPOB.

63.  CBs3b MEXIy MaTpPHIIAMH JTUHEHHOTO OlepaTopa B pa3IUYHbBIX Oa3ucax.

64.  IloHarue cOOCTBEHHOTO 3HAUEHUSI U COOCTBEHHOIO AJIEMEHTA JIMHEHHOTO
otoOpaxenus. [Ipumepsl.

65.  IloHATHe XapaKTepUCTUYECKOE YpaBHEHUE JIMHEHHOTO 0ToOpaxkeHus. Teopema o
HE3aBUCHMOCTH XapaKTEPUCTUUYECKOTO YPABHEHUS INHEHHOTO OTOOpakeHus OT Oasuca.

66. IloHsaTue compsiKeHHOTO onepaTopa. MaTpuila COpsKEHHOTO orepaTopa.
IIpumepsl.

67.  CaoiicTBa onepanuu CONpsKEHUs.

68.  TloHsATHe caMOCOTPSHKEHHOTO (CHMMETPUYHOT0) orepaTopa. Matpuiia
CaMOCOIIPSKEHHOTO OIlepaTopa.

69.  CaolicTBa caMOCOMNPSKEHHOTO OTIepaTopa.

70.  Teopema 0 COOCTBEHHBIX 3HAUEHHIX CAMOCOIPSKEHHOTO OIlepaTopa.

71. Teopema 0 COOCTBEHHBIX IJIEMEHTAX CaMOCOIPSHKEHHOTO OIepaTopa.

72.  IlonoXUTeabHO ONpee/IeHHbIE CAMOCONPSKEHHBIE OTIEPATOPHI.

73.  Tlonsarue xBaapatudHoii popmer. [Tpumepsr.

74.  CBs3b MEXIYy KBaJIpaTHYHBIMHU (JOPMaMH U CAMOCOIPSHKEHHBIMH OTMIEPaTOpaMHu.

75.  Teopema o npuBeeHUH KBaJAPaTUUHON (POPMBI K TUATOHAIIBHOMY BUTY.

76.  AnropuTm npuBeIeHHS KBaAPAaTUIHON (HOPMBI K THaroHanbHOMY Buy. [Ipumep.

77. Merton Jlarpanxa.

78.  Knaccugukaius KpUBbIX 2-TO MOPSAIKA.

79.  Krnaccugukamus moBepXHOCTEH BTOPOTO MOPS/IKA.

80.  80. ITonsrue xonbua. [IpuMeps! YUCTOBBIX KOJEL.

81. Ornpenenenne KoJblia.

82. ITonsTue nosst. [IpuMepsl YUCIOBBIX MOJIEH.

83.  I'pymmsr:

a) OnpezeneHye U NIpUMepsI TPyIIbL. ['pymnna moacTaHOBOK

6) [Monrpynmst.

B) Lluknnyeckue rpymmsl.



r) Huxnndyeckue noArpymnisl.
[Tpumep KOHEUHON UKINYECKOW TPYIIIIHI.

Kontpommpyemsie komnerenmuun: OITK-1, ITK?2.
Oyenka KomMnemeHyull OCyuecmesiemcst 8 COomeemcmaeuu ¢ maoauyet 4.
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