[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

OMO: Caxapayk Enera CeRICTEPCTBO HAYKH M BBICIIETO OBPA30OBAHUS POCCUNCKOM
[lomkHocTb: MpopekTop no 06pa3oBaTenbHON LeATeNnbHOCTH ®EJIEPALIN

[ata nognucanus: 27.05.2024 18:40:2&) | 6 6
YHUKaNbHbIIA ﬂpOFpaMMHbIPI KNIoY: CACPAIIBHOC IrOCyAapCTBCHHOC OO/ ’KETHOC O0PA30BATCIIBHOC

d37ecce2a38525810859F295de19F107b2 12008 PEKACHHE MHKIFO3UBHOTO BBICIIETO 00pa3oBaHuUs

«POCCHICKUI rOCYy1apCTBEHHbIN
YHHBEPCHTET COLMATBHBIX TEXHOJIOTHID»
(®I'bOY UBO «PT'Y CouTex»)

YTBEPXIAIO
[TpopexTop 1o 0O6pa3oBaTENLHON 1EATETHPHOCTH

E.C. Caxapuyk

®OH/I OHEHOYHbLIX CPEJACTB
51.0.05 Anre6pa u reoMeTpus

HAaMMCHOBAHUEC NJUCHHUIIIIMHBI

01.03.02 «[IpuxiagHas MaTEMaTUKA U UHOOPMATUKAY)
¢ p 1 HANMEHOBAHNE HAIIPABIICHUS TIOJITOTOBKU

BrruncnurenbHas MareMaTuka U MHQOPMaIlMOHHbIE TEXHOJIOTHU
HaIpaBJIEHHOCTH (IpOuIIb)

Mocxksa 2024



Pa3paboTunk nporpammsl:

PI'Y CouTex, moreHT Kadenapsl HHGOPMAIIMOHHBIX TEXHOJIOTHNA U KHOepOEe30IacHOCTH
MECTO pa60TBI, 3aHUMaeMasa JOJIKHOCTh

Hyuyoumse 1.B. «31» 03 2024 r.

IIOJIITHACh ®.1.0. Jlata

@OoH/ OLIEHOUYHBIX CPEJCTB PACCMOTPEH M 0A00peH Ha 3aceqanuu Kadeapsl MHbopManmoHHBIX
TEXHOJIOTHI B KHOepOe30IMmacHOCTH

(mpotokoa Ne _7 or«Q9»_ 01  2024r.)

Ha 3acemanun YueoHo-Meroquueckoro cosera PI'Y ConTex

(mpotokon Ne _3 ot «26»__ 04 2024 r.)

CoriacoBaHo:
[TpencraBuTens padboTomaTels
WM oObeauHEeHus1 paboTonarencit / ®.N.0/

(TOKHOCTB, MECTO pabOTHI)
« » 20 .

HauanpHuk ynpaBieHus yaueOHOTO MIIAHUPOBAHUS U KOHTPOJI 00pa30BaTeNbHOM 1eATEIbHOCTH
N.I". Imutpuesa
« » 2024 r.

HavanpHuK OT/AEIa KOOPIUHAIIMKM U COITPOBOXKICHUS 00pa30BaTEIIbHBIX MPOTPaMM
Bbpycenko C.B.
« » 2024 r.

3aBenyromuii OnOIMOTeKOM
B.A. AxtbIpckas
« » 2024 r.

Hexan dakynprera [{ludpoBbIx TexHONOTUN 1 KHOEPOE30M1aCHOCTH
A 1O .IllnkanoB
« » 2024 1.




NS

Conepxanue

[TaciopT (POHA OIIEHOUHBIX CPEMICTB. .. e vttt eneenteneneeneeneenenneneeneaneneenne

[TepeueHBb OLIEHOUHBIX CPEIICTB. .t utententeneeneenneaneeneanteaneaeenneaneaneen

Onucanue nokasareneil U KpUTEPUEB OLICHUBAHUSI KOMIIETEHIUM. ...............
Metoauueckre MaTepuaibl, ONPEICNAIONINE MPOLEAYypbl OICHUBAHHS PE3yJIbTaTOB
00y4YeHHSI, XapaKTEPU3YIOIIUX ATAIbl HYOPMUPOBAHHUS KOMIIETECHIIHHA. . ... .....

Matepuansl s NPOBENEHUS  TEKYHIErOo  KOHTPOJIS M IPOMEXKYTOYHOM
L STo0 017 0 (R PP



1. HACHOPT ®OHIA OHEHOYHbIX CPEACTB

o quctumimHe KAJITEBPAUTEOMETP U Sy
O1neHOYHBIC CpEACTBA COCTABJSIOTCST B COOTBETCTBUM C  pabodeil mporpammoi
JUCITUTUIMHBL U TIPEICTABISIOT COO0M COBOKYITHOCTh KOHTPOJIBHO-U3MEPHUTEIHHBIX MaTePUAIOB
(TumoBBIe 3amayu (3a4aHUs), KOHTPOJIbHBIC PAOOTHI, TECThI W Ap.), NMPEIHA3HAYCHHBIX IS
U3MEPEHUS YPOBHS JOCTIIKEHUS O0yUJaIONIMMHUCS YCTAaHOBICHHBIX PE3Y/IbTaTOB O0yUCHUSI.
O1eHOYHBIC CpPEJCTBA  HCMOJB3YIOTCS TPU  IPOBEACHHHM  TEKYIIETO  KOHTPOJIA
YCIIEBAEMOCTHU U MTPOMEKYTOUHOM aTTECTAIUH.

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

Koxa

HaumeHoBaHue pe3yjibTaTa 00y4eHUus
KOMIIeTEeHI[UH

OIIK-1 CriocoOeH mpuMeHsTh PyHIaMEHTAIbHBIC 3HAHUS, IMOJTYYCHHBIE B 00JIACTH
MaTeMaTUYeCKUX M (WJM) ECTECTBEHHBIX HAayK, M MCIOJIb30BaTh HUX B
podecCHOHABHOM IeATEIIBHOCTH

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

OIIK-1.2. ¥YMeer pemarb CTaHIApTHBIE MNPOPECCHOHAIBHBIC 3aJa4dl C
MPUMEHEHUEM €CTECTBEHHOHAYYHBIX U OOIICHMH)KEHEPHBIX 3HAHUN, METOJIOB
MaTEeMaTHYECKOT0 aHallu3a U MOJICTHPOBAHUS.

OIIK-1.3. Bnaneer HaBbIKAMM TEOPETUYECKOTO M 3KCIEPUMEHTAIBHOIO
HCCIICIOBaHMS 00BEKTOB MPO(PECCHOHAIBHOM IeATEITHHOCTH.

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

I1K-2.1. 3HaeT OCHOBHBIE T€OpPEMbI U (HOPMYJIBl MATEMAaTHUECKOT0 aHAJIN3a,
TeOMETPHH, TUCKPETHOW MaTeMaTukd, AuddepeHnanbHbIX ypaBHEHUH,
TEOPETUYECKUX OCHOB UH(POPMATHUKHY, YU CJIEHHBIX METO/IOB,
(YHKIIMOHAJIBHOTO aHAJIM3a.

[IK-2.2.  VYmeer mnpuUMEHSITh OCHOBHBIE TEOpeMbl U  (HOPMYIIBI
MaTeMaTUYeCKOro  aHajlnu3a, TEeOMETPUM, JUCKPETHONM  MaTeMaTHKH,
¢ depeHIMaTbHBIX ypaBHEHUH, TEOPETUYECKHMX OCHOB HH(OPMATHUKH,
YHMCJIEHHBIX METOJIOB.

[1K-2.3. Bnanmeer Meronamu, HOpHUeMaMM, JITOPUTMaMU M CrocoOaMu
IIPUMEHEHHSI COBPEMEHHOIO MAaTeMAaTHYECKOIO amnmapara JUisli PELIeHHUs

3aaaq HpO(bCCCHOHaHBHOﬁ ACATCIIBHOCTH.

KoHeuHbIMU pe3ynbTaTaMu OCBOCHUS AUCIUIUIMHBI SBISIFOTCS C(HOPMUPOBAHHBIE KOTHUTHBHEIC
JECKPUNITOPBI «3HATh», «YMETb», «BIAAETb», PACMHCAaHHBIE MO OTAEIbHBIM KOMIETECHIUSIM.
dopMHpOBaHUE JIECKPHUIITOPOB MPOUCXOJUT B TEUCHHE BCETO CEMECTpa IO JTalaM B pamKax
KOHTAKTHOM pabOTHI, BKIIOYAIOLIEH pa3IMyHble BUJbI 3aHATUH U CaMOCTOSITEIbHON paloThl, ¢
IPUMEHEHUEM pa3IMyYHBIX bopm U METO/IOB oOy4deHus (Tabm. 2).



Tabnuna 2 - ®opMupoBaHHEe KOMIETEHIIUH B MPOIecce N3yYSHHST JUCIUTUIMHBL:

Kon YpoBeHb Nuaukatopel IOCTKEeHHs | Bunm  yueOHBIX 3aH5{TI/H711, KonTponupyemsbie paznensl U TeMbl | OLleHOYHBIE CPEJICTBA,
KOMIIETEHIIMHA | OCBOEHHS KOMIIETEHIIUHI paboTel, GOPMBI U METOABI | JUCIUILTAHBI UCIIOJIb3yeMbIe IS
KOMIIETEHIUHI 00y4eHus1, CIOCOOCTBYIOIINE OLIEHKHU YPOBHS
(OPMHUPOBAHUIO U PA3BUTHUIO c(hOpMUPOBAHHOCTH
KOMIIETEHIIUH KOMIIETEHIUHA
OIlIK-1 3Haer
1IK-2 Henocrarounsii | CryneHt HE crnocoben | Jleknuonnele u mpakTuueckue | Pazmen 1. Marpuiibi u | Tekymuii KOHTPOJIb —
YPOBEHB CaMOCTOSITENILHO BBIAICNATH | 3aHSTHS, CaMOCTOSITENbHAS | onpeNeuTENN 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 aTTCCTalluu, 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, MaTeMaTHYeCKOTro
u UMHUTAUOHHOTO
MO/JICJIMPOBAHUS, OCHOBHBIC
TEOPEMBI u (hopmybl
MaTEeMaTHYECKOT0 aHaJm3a,

Paznen 6. Jlunum I1-ro nopsiaka

Pazmen 7. IloBepxnoctu II-ro
nopsiiKa

Paznen 8. AnrebOpanueckue
CTPYKTYpPBI

Pa3znen 9. JInneliHple mpocTpaHCcTBa
Pasnen 10. EBKiMIoBEI u

YHUTApHBIE IPOCTPAHCTBA
Pasznen 11. JIuneinnbie 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 JICKIIHs, pab0Ta B MAJBIX IPYIITAX, METOABI MO3TOBOTO IITYPMa I 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» — cobeceloBaHNE, KOJUIOKBHYM, TECT. ..
«YMeTh», «BraneTs» — MHIUBUAYATBHBIN HIIN IPYIIIOBON IPOEKT, Keiic-3a1a4a, esioBast (poieBas) urpa, mopTQoIIro.




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 | Texymuidi 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  aTTeCTauUY, 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 IJIOCKOCTH U B IPOCTPAHCTBE
Paznen 6. Jlunuu II-ro nmopsiaka
IK-2.1. CryneHr UMeeT Paznen 7. Iloeepxnoctu II-ro
HECUCTCMATU3NPOBAHHLIC 3HAHUA HOp}{I[Ka
OCHOB ~ TCOpHH  CHCTEM U Paznen 8. Anrebpanueckue
CHUCTEMHOTO aHamu3a, CTPYKTYpBI
AUCKPETHOH MaTEMATHKH, TEOPHH Paznen 9. JIunelinbie mpocTpaHCcTBa
BEPOSATHOCTEH M MAaTEeMAaTHUECKOU Pasnen 10 EBK/II0BDI -
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 MMHTAIIHOHHOTO MAaTpHILIbl IUHEWHOTO OnepaTopa
MOJIETTMPOBAHUS, Pazgen 13. JIunelinsle, OMIIMHERHBIE
(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 npocTpaHcTBa
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 U
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. JluneiiHble 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 onepaTropbl
Paznen 12. Kanonuueckue ¢opMbl

Texkymui KOHTpOIb —
OIIpOC, KOHTPOJIbHAA
pabora.




u UMUTAITIOHHOTO
MOJICTTUPOBAHUS. [TokasbiBaeT
IyOOKOe 3HAHWUE U TMOHMMaHUE
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 3HaHUM; 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‘-ICCKI/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 | Tekymuii KOHTpOJIb —




YPOBEHD CaMOCTOSITEIEHO BBIJICIISITD | 3aHSTHS, CaMOCTOATENbHASA | ONPEAETUTEIIN OIPOC, KOHTPOJIbHAS
TJIaBHBIC ITOJIOKCHMS B | pabora oOyuarommxcs, | Pasgen 2. CHCTeMbl JTHHEHHBIX pabora.
H3YYCHHOM MaTepHae. MOATOTOBKA M Claua | ypaBHeHHUI

MPOMEIKYTOUHOH  ATTECTAUMH, | Pasner 3. BekTopHas anrebpa

OIIK-1.2. YmMmeet permark | MOJIrOTOBKA M C/laua SK3aMeHa. | p asnen 4. VpaBHeHWs JMHMH W
CTATIAPTHbIC MOBEPXHOCTEH
Eggig;ﬁ;ﬁiﬂmme vt ¢ Pasmen 5. Jluneitnple oOpa3bl Ha
€CTeCTBEHHOHAYTHBIX - IIJIOCKOCTH U B IPOCTPAHCTBE
OGIIEHHIKEHEPHBIX 3HAHMA, Pazpnen 6. JIunuu II-ro nopsiaxa
METOJI0B MaTeMaTHYECKOro Paznpen 7. TlosepxHoctu II-ro
aHanM3a W MOJCIIUPOBAHMS. MopsiiKa
Jomyckaet HE3HAYUTEIIbHBIC Paznen 8. Anre0Opanueckue
OIIIMOKH. CTPYKTYPBI

Paznen 9. JIuneitnbie mpocTpaHcTBa
[1K-2.2. YMeer  IpPUMEHSATH Pasznen 10. EBKIn10BEI 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 hopmbI
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
MEXAy HUMU. pabora o0ydarommxcs, | Pasgenr 2. CHCTeMbl JTHHEHHBIX paborTa.

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
MaTepHaie. YmMmeer ToBepXHOCTEN .
CAMOCTOSTENEHO petath Paznen 5. Jlunelinbie o00Opa3sl Ha
CTaHIapTHHIE MJIOCKOCTH U B POCTPAHCTBE
npoecCHOHabHBIC 3aJa4d ¢ Pasnen 6. JInnum II-ro nopsiaxa
IPUMEHEHUEM Pazgen 7. Iloepxnoctu II-ro
€CTECTBEHHOHAYYHBIX " MopsIIKa
OOIIEMHKEHEPHBIX 3HAHUH, Paznen 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. JIuneitnbie 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 | Tekymuii KOHTpOJIb —




YPOBEHD 3HAHMUSAMH BCETO0  HM3YYCHHOTO | 3aHSTHS, CaMOCTOATENbHASA | ONPEAETUTEIIN OIPOC, KOHTPOJIbHAS
MaTepuaia, BIaJeeT HaBbIKaMu | paboTa oOyJaronuxcs, Pazgen 2. CucreMnl JIHMHEHHBIX pa60Ta_
TEOPETUIECKOTO W | MOArOTOBKA W Claua | ypaBHeHHUI
IKCIIEPUMEHTATBHOTO MPOMEIKYTOUHOH  ATTECTAUMH, | Pasner 3. BekTopHas anrebpa
ucenefosanus 00BEKTOB | MOATOTOBKA H Ca4a SK3aMeHa. Pasnen 4. VpasHeHus JwHuii
mpodecCHOHANTBEHON 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
MaTepHana, BIaJeeT METOJaMH, Pazmen 7. IloBepxnoctu II-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
1 KBaJIpaTUYHbIE 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.
TEPMHUHOJIOTHEH BCEro | MOAroTOBKA M CHAYR | yoapHeHHiT
M3y4YEeHHOT0 MaTepuaa. MPOMEKYTOUHOM  ATTECTAUMH, | pysron 3. Begr opHas anre6pa

MOJrOTOBKA M Cllada SK3aMeHa. Pasnen 4. VpaHenus nuHuii m
OIIK-1.3. CrymeHt BuageeT V
3HAHUAMUAU BCETO HU3Y4YCHHOI'O HOBerHOCTCI/I o
MaTepHaa, BiaeeT  HABBHIKAMH Paznen 5. Jlunelinbie o0Opa3sl Ha
TEOPETHYECKOrO Wi IJIOCKOCTH U B IIPOCTPAHCTBE
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. JIuneiinsie, OMIIMHEHHBIC
U KBaJpaTU4YHbIe (hOPMBI




2. IEPEYEHb OHEHOYHBIX CPEACTB

pasacity

Tabmuma 3
No | HaumenoBanue XapakTepruCTHKA OLIEHOYHOTO CPEACTBA [Ipencrasnenue onenounoro cpeacrea B8 POC
OLICHOYHOT'O
CpeicTBa
1 Ormpoc CpencTBo KOHTPOJISI YCBOCHHUS y4eOHOrOo MaTepuaia TeMbl, | Bompocsl mo Temam/pas3aenaM JUCIUTLTTHBI
paszena WM pa3feNioB AUCLHMILIUHBI, OpraHM30BaHHOE Kak
yde0HOE 3aHATHE B BHUAC COOECEIOBAHUS MPEIOAABATEIs C
00y4aroIUMUCS.
2 | KonrponbHas CpenctBo mpoBEepKU YMEHHM PUMEHATh OTy4eHHbIEe 3HaHUs | KOMIUIEKT KOHTPOIbHBIX 3a/IaHUi TI0 BapHaHTaM
pabora JUIS PEIIeHUs] 3aJad ONPEISICHHOTO THIA 10 TEME WIH




3. OIMMCAHUE IOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHUA KOMIIETEHIIUA

OrneHMBaHUE PE3YJIbTATOB OOYUYEHMS MO JUCHUIUIMHE Anredpa M TeoMeTpusl OCYIICCTBISETCS B COOTBETCTBUU C
[TomoxxeHneM 0 TEKyIeM KOHTPOJIC YCIIEBAEMOCTH U IIPOMEKYTOYHOM aTTECTAIlMN 00YJIarOITUXCSI.

[TpenycMOTpeHBI CIEAYIOIINE BUIbI KOHTPOJISA: TEKYIIUH KOHTPOJIb (OCYIIECTBICHHE KOHTPOJIS BCEX BUIAOB ayIUTOPHOU M
BHEAYJIUTOPHON JEATETHHOCTH OOYYAIOIIETOCS C IIENbI0 TMOJTYYEHUsS MEPBHYHON HWH(OpPMAIMK O XOJ€ YCBOSHHUS OTIEIHHBIX
AIIEMEHTOB COJICP)KaHMS AWCIUIUIMHBI) M TPOMEKYTOUYHAs aTTecTanus (OIEHWBACTCS YPOBEHb W KAadyeCTBO IOATOTOBKH IT0
TUCIUILIAHE B IISJIOM).

[TokazaTenn W KpUTEpHH OICHUBAHHUS KOMIICTCHIIMHA, (OPMHPYEMBIX B TIPOIIECCE OCBOCHUS JAaHHOW AUCITUILIHHEI,
OIMCaHbI B Ta01. 4.

Ta0mnumna 4.



4. MeTtoau4yeckue MaTepUaJibl, ONpeAesaonue Npoueaypbl

OlICHUBAHUHA PE3YJIbTAaTOB Oﬁy‘leHl/lﬂ

3ananus B popme onpoca:

Onpoc wucnonb3yercs i TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH OOY4YaroLIUXCs 110
JUCLIMIUINHE B Ka4E€CTBE IIPOBEPKU PE3YJIbTATOB OCBOCHUS TEPMHUHOIOIMH. KaKIoMy CTyAeHTy
BbIJIa€TCs CBOM COOCTBEHHBIN, Y3KO CPOpPMYJIMPOBaHHBIN BOIIpOoC. OTBET JOJKEH OBbITh YETKUM
N KPAaTKHUM, COACPKAIINM BCC OCHOBHBLIC XAPAKTCPUCTHUKU OIMMCBIBACMOI'O IMOHATHA, HHCTUTYTA,
KaTCropuu, OTBCT NPCAOCTABIISACTCA B yCTHOﬁ WIH TTMCHEMEHHOMN (popMe, B 3aBUCHUMOCTH OT TOrO,
KaK 3aIlJIJaHMPOBaHO B paboyeil mporpaMMe 1o JaHHOM JUCHUIUIMHE.

3ananus B popmMe NpakTHYECKHX padoT

[IpakTuueckas pabota mpeaCTaBiIsieT cO00M KOHTPOIBLHOE MEPOIPHUITHE MO YUeOHOMY
MaTepuany KaxIou Tembl (pa3zaena) AUCUUILIINHBI, COCTOSIIEE B MHANBUAYAIBHOM BHITIOJTHEHUH
00y4aromuMcsl TPaKTHUECKUX 3aJaHUN Ui OLICHKH MOJTYYeHHBIX 3HAHUW, YMEHUN U BIIaJCHUMA
KOMITETEHIIUSIMUA, (POPMHUPYEMBIMU 110 TaHHOW AUCIUTIINHE.

BrinonHenne mpakTUYeCKMX ~pabOT  SBISETCA  CPEACTBOM  TEKYIIETO  KOHTPOJIS
YCII€BACMOCTHU 06y11a}01111/1xcs1 10 AUCHUIIIIMHE W MOXKCET BKJIKOYATh B ceos CJICAYIOUC THUIIbL
3a/IaHUI: 3a/laHusl TUMIOBOTO BHMJIAa M 3aJIaHMsl TBOPUYECKOTO XapakTepa, MO pe3ybTaTaMm
BBITIOJTHEHHS] NIPAKTHUECKUX 3aJlaHuil oOydaromue opOpMIISIIOT OTYETHI, COJEpIKallhe aHaIu3
MOJIYYEHHBIX PE3YyJIbTaTOB U BHIBOJIBL.

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

KOHTpOJ’IbHLIe 3aJaHusA:

Cemectp 1
1 a, ap .
a‘21 a22

O 848, =8y -8y
O 8y 8y —8y -8,
O &y 8y +8, -8,
O &y -8 —a,8y
&, 8 8y
2. Tlo npaBuiy TPEYrONBHUKA (8, 8,, &, =
83 83 A
O 8y -8y 833+ 8y "85 A3 — 8y, 8y Ay T8y " Qpy B3 — 8y "y "3 g "8y Ay

O 88y 833 =8y 83, A3+, Ay3-83 — Ay, "3y, "3 T3y "8y, "33 — 83, " A3y,



Ay "8y, "33+ 8y "85, " Q3+ Ay, Ay 8y — 8y "8y, "85 — 8y "8y 1833~ Ay "y Ay,

Ay "8y, "33 — Ay gy "853 8y "8yt 8y T83. -8y, "A3+ 8y "8y, "33+ 85,7 8y3 7 Ay,

Munopom M ;smementa &;; onpeaenuTes TPETHEro NOPsKa Ha3bIBACTCS ONPEICIUTENb

BTOPOTO MOPSJIKA, MOTYYAIOLUIMNCS U3 JAHHOTO ONPEISITUTENS

BBIUEPKHBAHUEM JIFOOOH CTPOKH U CTOJIOIA, B KOTOPOM CTOUT JaHHBIN JIEMEHT
BBIYEPKUBAHUEM CTPOKH, B KOTOPOI CTOUT JaHHBIN JIEMEHT | JJI000ro cTonona
BBIUEPKHUBAHUEM JIFO00H CTPOKH U JIF0OOOTO CTONOIA

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

Jlnst 7eMenTa 8;; ONIPEENUTENS TPETHETO MOPS/IKa aNreOpandecKoe TOMOIHEHHE STOTO

anemenra A; =

SVENYS
(2 -m,
SR
1M,

all a'12 a13
ITo reopeme Jlamnaca (a,; a,, 8, =

a3 @83 g3
;- A +ay, - Ay +a33'A33
a; - A +alz'A23+a13’A32
a; - A tag, - Ap+agAg

all’A11+aﬁz'A22+a13'A33

4 5
Onpenenurensb paBeH
2 -3
-2
22
-22
2
1 2 3
Onpenenurens |2 1 2|paBeH
3 21
8



6
-6

Onpenenurens paBeH HYJIO, €CIIN
3JIEMEHTBI KaKOH—HUOYIb CTPOKHU ONIPEAETUTENIS PaBHBI 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

NEpECTaBUTh MCCTAaMH JIBa CTOJI6II21

CTPOKH OIIPCACIUTCIIA 3aMCHUTD CTOJ'I6I_I8.MI/I, a CTOJ'I6I_IBI - COOTBCTCTBYIOIIINMU CTPOKaMU

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

Omnpenenuresns TPEYroJbHOTO BUIA PaBEH
MIPOU3BEICHUIO 2JIEMEHTOB TJIABHOW JTMAaroHaIN
CyMMe 3JIEMEHTOB TJIaBHOM TUaroHaiu
MIPOU3BEICHUIO SJIEMEHTOB MTOOOYHOM IUaroHaIu

CYMMC 2JICMCHTOB MOOOYHOH JuaroHaian

. Marpuna Ha3piBaeTcsi KBaJlpaTHOM, €CIIU

YHCIIO €€ CTPOK MEHBIIIE YUCIia CTOIOII0B
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 NNAroOHaJIbHBIC 3JICMCHTLI paBHbI CIMHUIIC, 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. Cymma matpung A={2 -1 0OluB= 2 3 —-2|paBHa
4 3 2 -1 0 1

4 7 11
o |4 2 -2

3 3 3

4 7 11
o |4 -2 2

3 3 3

4 -7 1
o |4 2 =2

3 3 3

4 8 11
o |4 2 -2

3 3 3

1 31 2 1 0
16. TIpouseenenue matpuiy AB, tme A=2 0 4|uB=|1 -1 2| paBHo
1 2 3 3 2 1
6 6
o |1 7 3
11 14

8 0 7
o |16 10 4

13 5 7

4 6 6
o 6 7 4

8 11 14

8 0 7
o |16 10 4



17. Matpuma A " Ha3biBaeTcs 0OPATHOH MO OTHOLICHHIO K KBAPATHON MaTpHIle A, eCIH TIpH
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, obpartnas marpurie A=|1 3 1| paBHa
5 3 4

% % %
o % 2/5—%
2% % %
% % %
o %2/5—%
% % %
% % %

o % 2/5 %
2% K %
o y 2/5 —%

5
_12/ }/ _ 7
5 5 5
20. Cucrema ypaBHEHUH, IMEIOIAsl 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 MpH MTEPEMEHHBIX

O U3 CBOOOJHBIX KOAPPHUIINEHTOB

O U3 MEePEMEHHBIX

23. BcrnoMoraTenbHBIN OMpeaeuTeNlb CHCTEMBI TPEX JTMHEHHBIX YPAaBHEHUN C TPeMs
HEU3BECTHBIMU A; MOJyyaeTcs U3 ONpeNesInTeNs CUCTeMbl A

O 3aMEHOM I-if CTPOKH CTOJI0IIOM CBOOOIHBIX YIIEHOB
O 3aMeHOH I-ro cTosona cTond1noM CBOOOIHBIX YWIEHOB
O 3aMEHOMH I-if CTPOKH i-M CTOJIOIIOM

O 3aMeHOH I-ro crondua i-if cTpoKoi

X, =X, +X; =3
24. PemieHueM cuCTEMBl ypaBHEHUH < 2X; + X, + X, =11 saBnsercs
X, + X, +2X;, =8

o (1,24)
o (2,14
o (42,1
o (41,2

Hrorosulii Tecrt.

Bapuant Ne 1.
1. JInuHa BexTOpa a= (X, Y, Z):

A) \é\:\/x2+y2+zz;
B) [ =Xx° —y*—2%,
o la = x* +y* + 2%

D) \é\:‘x2+y2+22‘;

B) |8 =JX+Yy+z.

2. YpaBHEHHE MPSIMOH C YIIIOBBIM KOG PHUIIUEHTOM:

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



C)5+X:1;
a b
D) Y — Yo =K(X = X,):

B X% _ Y%
X=X Yo=Y

3. ®oKyCcHOE pacCTOSTHHE THIEPOOIIHL:

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

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 Ej
33

D) (3;3);

E) (—2;3)
3 2 -5

5. AnreGpamueckoe IoToNHeHHe K yiementy 8, Bmarpiie A=| —4 1 0|
56 2

A) A, =-26;

B) A, =—-34;

C) A, =34;

D) A, =-8;

E) A, =8.

6. Mamst sexropsr A(L;1;2) u D(1;—1;4). Haiin cxansproe npomseresme sexropos € =2+ D u

d=a-b

A)0

B) 12



D) 8;
E) 2.

7. Vron vexy sexropavu d=—1 + ] ub =1 — 2] + 2K :
A) 45°;

B) 90°;

c) 0°;

D) 135°;

E) 60°.

8. doxyc rumepbomsr 144%% — 25y% =3600:
A) C=5;

ByCc=12;

C)C= \/@;

D) ¢ =60;

E) c=13.

Bapuant Ne 2.

1. CxangpHoe Ipou3BeeHUE BEKTOPOB a = xlf + yli + Zlk ub= X2i +Y,)+ sz :

» a-b =|alp|sin ¢
B) a-b =|al|bftge;
C)a‘B —Y1Yo — 2125,

D)a-b=xy, +X,Y, +2,Z,;

E)ya-b=x,X, +y,y, +2,Z,.
2. YpaBHeHHE MIPSIMON, IPOXOIIeH uepe3 JBE JaHHbIE TOUKH:

A) Ax+By+C =0;

B) y=Kkx+D;
X Yy

C =1;

)a b

D) Y — Yo =k(X—X,);
E) X=X _ Y-VY, )

Xo =X Yo=Y

3. DKCIEHTPHUCHUTET JILIHIICA:




C
A) E=—, ecma<b;
a
B)¢=C-a;

a
C) &€ =—,ecin a>b;
C

()

D)& = —, eciu a>b;
a
b

E) £=—,ecm a<Db.
a

4. Maust Touku 4 (0; -1) u B (2; 2). Haiitu Touky M (X; Y), nemsuryto orpe3ok AB B otHoternu AM:MB=1:2.
A (0;1);

B) (0;-1)
C) (0; Z)
3

(39

E) (— %; Oj :
3 2 -5

5. AnreGpamueckoe ononHen e K siementy A, Bmarpuie A= -4 1 0 |:
5 6 2

A) Ay, =—-23;

B) Ag, =—20;

C) Ay, =17;

D) Ay, =—17;

E) Ay, =20.

6. JlaHbl BEKTOpHI a O;— 3;2 ub —1,1,0 . Haiitu ckamsproe mpoussenenue Bexropos C = a + b u
P p p p



E) 12.

7. Vpasrenne npamoit, npoxonsmeii uepes ouky M (—1; 3) u obpasyromeii ¢ ochio OX yron 45°

A X—Yy—-4=0;

B)3X—y+6=0;

Cc)2X—y+4=0;

D) X—Y+4=0;
-Xx-y+2=0.

8. doxyc rumepGomer 5XZ — 9y = 45:

A c=~14;

ByC=2;

c) c=+/5;

D)c=4;

E)C=3.

Bapuant Ne 3.

1. YcroBue napaiienbHOCTH BEKTOpoB A U b:

E) 5 b=1.

2. Venosue napamtensuoctu syx npamsix Y = K X+, 1 Y =K, X+ Db,
A k, =b;

B) K, =—Ky;

C) k, =Kkg;

3. DKCHEHTPUCUTET AJUIUTICA TIPUHUMAET 3HAUYCHUE:!
A —1<¢e<0:;

B) £ =>0;



c) 0<¢e<l;

D) € >1;
E)e=>1.
3 -2 5
4. AnreGpanueckoe JononHenne K snementy ng B Marpmie A= —4 1 0 |:
5 6 2
A A, =-28;
B) A3 =0;
C) Ay =8;
D) A,; =-8;
E) Ay; =28.

5. JlaHbI TPU TOYKU A(l; 0; l), B(— 1.1 2) u C(O, 2; —1). Haiitu Touky D(X; Y, Z), ecnu E = ﬁ

A (2;3,0);

B) (2;-3;0);

c) (- 2;3;0);

D) (0; 2;3);

E) (—2;-3;0).

6. Ypasnenne npamoit, npoxonsmeii uepes 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. doxye rumepsons 112 — 25y2 = 275
A) C=+/14 ;

B)C=06;

c)c=5;

D) ¢ =~/11;

E) ¢ =36.

Bapuant Ne 4.



—
—

1. VenoBue nepnesuKyIsspHOCTU BEKTOpOB A U b:

A a-b=cosg
Bya-b=0:
c)a-b=|alp]

nx-% _ YV
Xo =X Yo=Y

2. YcnoBue nepneHuKyJIIpHOCTH ABYX OPAMBIX Y = k1X + bl uy= k2X + b2 :

Ak, =b;

B) K, =—Ky;

C) k, =Kg;

D) K, :i;
k,

E) k, =—i.

1

3. DKCUEHTPUCHUTET TUIIEPOOITHL:
C

A) E=—,ecm d>D;
a

B)¢=C-a;

C
C) EZB,ean a<b;

C
D)E& = —,ecin A - BeleCTBEHHAS 10JIyOCh;
a
b
E) &€ =—,eciu Q - MHHMas MOTYOCH.
a
1 3 2
4. Onpenenutenb 3-T0 MOPSIIKA A=14 0 =
1 31
A) 6;
B) 12;
C) 24;

D) 36;



E) 42.

1
( 3 0 1J
5. IlpousBenenue MaTpuil: 12 |=:
1

-2 5 4
4
A) ;
12
01
B)—254;
2 1

3 Olj
C) .

D) HeB0O3MOXKHO;

B (4 12).
6. lanbl Tpu TOYKHU A(3; 3; —2), B(O; -3; 4) u C(O, -3; O) Haiitu Ttouky D(X; Y, Z), ecnu

AB=CD:

A (3;9;-6);

B) (3,-9;6);

0 (-3;,-3;2);

D) (0; 2; 3);

) (—3;,-9;6).

7. Vpasiente npamoii, npoxosmeit uepes 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;
A c=+/14;

ByC=2;

C) C=\/§;

D)C=4;



E)c=3.

BapuantNe 5.

—

1. Yroa mexny BeKTopamu dub:

A) COSQ =

&+l

a-b
B)tggozw;

C) COSQp=——:

o

D) cosg =|al[o);
E) COSp=a-b.

2. Paccrosame ot Toukn M (Xo; yO) no npsivoii AX + By +C =0:

Md:Jm%+B%+Ch
A + B?

8) |Axy — By, - C
A? + B?

Ode A? +B%?

|AX, + By, +C|

D) d =|Ax, + By, +C[°

E) d =./AX, + By, +C.

3. OKCLEHTPUCHUTET rUnepOoIIbl IPUHUMAET 3HAUCHHE:

A —1<¢e<0:;

B) £ >0;

c) 0<e<1;

D) € >1;

B)e>1.
12 O

4. Onpenenutelns 3-T0 MOPSIKA: A=0 1 3 =:
5 0 -

A) -29;
B) 22;
C)-31;



D) 31;
E) 29.

3 21
5. Eciu AI( 4}1/1 B=| 2|, ronpoussenenne A-B=:

-1 0
3

10
A) ;

12
B) (10 11);
2
C) 1 :
4

10
D) ;
11

E) HEBO3MOKHO.

6. TIpu xaxom 3nauennu 11 naHHBIE BeKTOpHI a= (2, -1 3) 51 6 = (1, 3, n) NEePHEeHIUKYIISIPHBI?
A) 4
B) -3;

1

C) =,
'3

NS
3
E) -4.

7. YpaBHEHHE NPSIMOH, [TapajuieIbHoi npsamoit Y = 3X—4 u npoxozsiei gepes Touxy M (2; 1)

A) y=3x-10;
B) Y =3X;
Cc) y=3X-5;
1
D) y:§x+1;
E) y:—1x+§.
3 3
8. doxyc smmmca 25X° +169y? = 4225
A) C=5;

B) C=+/119;
C) c=12;



D) c=144;
E) c=13.

Bapuant Ne 6.

1. TIpn yMHOKCHUH IBYX MATPHIL Pa3MepHOCTei (m X n) : (n X k) TOJTy4HTCS MATPHLA PA3MEPHOCTH:
A (mxn):;

B) (MxK):

o) (nxk):;

p) (nxm):;

E) (k X m).

2. KaHoHHUYeCKOE ypaBHEHHE OKPY>KHOCTH:
2 2

A)X—2+y—=1;

a’ b’
B)(x—a)’ +(y—-b)y =R?;

2 2

X y .
D) y? = 2pxX;

B) (x+a)* +(y+b)* =R?.
6 1 -1

3. Onpenenurens 3-ro nopsiaKa A= 5 -1 2= :
9 2 -5

A) -15;

B) 30;

C) 15;

D) -30;

E) 0.

4. HaiiTi anMHy BEKTOpa KB , €CITH A(Z; -3; 2) U B(5; 3; O)

A) 5;
B)7;
C) 4,

D)\/fﬂ;

E) 8.
5. Ipu kakux 3uauenmsix M u N sexropsr d = (2, m, 3) ub = (6, 3, n) HapaiebHbl?

AMm=3, n=3;



Bym=1 n=9;
com=9, n=1
Dpm=3, n=9;
EEm=1 n=1.

6. Ypasrenme npavoit, mapanensHoii mpavoit 2X +5Y —1=0 n npoxommmeii uepes Toucy A(—1; 3),
A) 2X+5y —-13=0;

B) 2X+Yy—1=0;

c) 2Xx+5y=0;

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

E) 5X—2y+10=0.

7. DKCIEHTPHUCHUTET JILTHIICA 25X2 + 9y2 =225:

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

1. CucTeMa THMHEHHBIX ypaBHeHI/Iﬁ HUMECT CAMHCTBCHHOC PCUICHUC TP IPUMCEHCHUU METO/1a KpaMepa, €CJIn:

A) X = , IpU AXi;tO;
i

AX;
C) X; = AI ,upu A=0;

AX;
D) X; = AI , IpA A:OI/IAXi #0;

AX
E) X; = AI , IpH AZOI/IAXi =0,

2. Kanonndeckoe ypaBHEHHUE IUIHIICA:
2 2
X
A) — + y—2 =1;
a“ b



0¥ ¥
a? b2
D) y? = 2pxX;

B) (x+a)* +(y+b)* =R?.

0O 0 -10

3. Onpenenurend 3-T0 TOPsIIKa A=|0 7 10| = :
1 2 0

A) 25;

B) 70;

C) 80;

D) 50;

E) -70.

—

4. Haiitu ayiuHy BEKTOpa C=2a-Db,ccmnmspectnn @ = (6, 2, 1) ub= (O, - 1, 2)

A) 33;
B) 7;

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

5. Ilpu KaKuX 3HaYEHUSIX mun BEKTOPBI a= (m, 1, — 1) u 6 = (6, 3, n) napaJijiesibHbl?
AM=-3, n=2;
3;

com=2, n=1,

BYM=2, n

D)mMm=2, n=-3;

Eym=1 n=-3.

6. VpasHenue npamoii, nepnenmuxynaproii npavoit 2X +5Y —1=0 n npoxonsmeii uepes roucy A(—1; 3).
A) 2X+5y+11=0;

B) X—y—-1=0;

c) 2X+5y=0;

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

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

7. OKCIEHTPUCHUTET IUIUIICA 5x* + 9y2 =45:



4
A) & =—;
3
B) 6‘=4;
4
C) &E=—;
5
3,
S
@.
Bapuant Ne 8.

1. Perrenue cucTeMsl TMHEHHBIX ypaBHEHUH METOIOM 00OpaTHON MaTPHIIBL:

A AT X =B;
B) X =A-B;

o) X =A1+B;
D) X=A"-E;
£ X=A"-B.

2. KaHoHnueckoe ypaBHeHUe napaboJibl:

X2 2

y .
A) ¥+b_2 =1;
B) (x—a)’ +(y—b)’ =R?

2 2

W .
oX _Y _y,
a’ b’

D) y? = 2px;

B) (x+a)* +(y+b)* =R?.

2X—-y—-22=8
3. Onpenemrens A nns cucremsi ypasuennit: ¢ X+ Y +2z2 =11 :
AX+Yy+47=22
A A=8;
B)A=6;
c) A =-8;
D) A=4;

E) A=1.



. 1. - ~
4. Haittu koopaunatsl Bektopa C = ga —3b, ecom ussectnm @ = (3, 21, g) ub = (0, 4, %j
A (0,1,5);
B) (1, ) O);
0 (0,-5,1);
D) (— 1,5, O);
E) (— 15, lj .
2
5. Yron Mex1y BEKTOpamu a :ST + j - 4|Z u 6 =i — ZIZ :
A) 90°;
B) 30°;
c) 0°:
D) 45°;
E) 60°.
6. YpaBHEHHUE PSIMOH, EPICHIUKYIAPHOI npsiMoit Y = 3X—4 u MPOXOJALIEH Yepe3 TOUKY M (2; 1)
A) y=3X-5;
5 y=—7x
3"
c) y=3x-10;
1
D =—X+ 1;
)Y 3
Dyl
3 3
A) 3;
B) 0;
1
C) 3;
D) 1,
E) «.
Bapuant Ne 9.

1. O61ee ypaBHEHHE TIPSIMOMA:

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



Q§+X:L
a b

D) Y — Yo = k(X = X,);
B X% _ Y%
X=X YYo= )1

2. KanoHndeckoe ypaBHEHHE THIICPOOJIBI:

2 2
X y .
A —+21-=1;
a? b?

B) (x—a)’ +(y—b)* =R?

2 2

Xy .
C) aiz—biz:].a
D) y? = 2pxX;

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

BEPIIUHBI 4.

A)0;
B) 1;
C) 2,
D)& 5;
E) 4.
X+Yy+2=06
4. Onpenematens AY st cuctemsl ypaBHeHmii: X—-Vy+7= 3:
- X+y+z=7
A) Ay =—6;
B) Ay =0;
C) Ay =20 :
D) Ay =-9;
E) Ay =14.

5. Jlaabl TOYKH A(l; 0; l), B(— 1.1 2), C(O, 2, — 1) u D(— 2;3; 0) CkansipHoe NpOU3BEJCHUE

_—

BEKTOPOB AB * CD ==
A) 6;

B) -2;

C)0;

D) 2;

E) 7.



—

6. Yron mexmy Bektopamu d =

-

+k ub=2i +2] +k:
A) 45°;
B) 30°;
c) 0°:
D) 90°;
E) 60°.

Bapuant Ne 10.

1. YpaBHeHUe NIpsAMOH B OTpe3Kax:

A) Ax+By+C =0;

B) y=kx+b;
Q§+X=L
a b

D) Y — Yo =k(X—X,);
E) X=X _¥Y=¥%

Xo =X Yo=Y

2. ®OKyCHOE pacCTOSIHUE ILIUIICA:

A) C=b2—8.2,ecm/1 a<b;
Byc=+a’+b?;
c)c=a’—b? ecoma>h;

D)C=\/az—b2,ecmd a<b;
E)CZVaZ—bz,ean a>hb.

3. lausl Bepiunasl Tpeyroibuuka A (2; 4), B (0; 3) u C (6; 8). Haiitu 1nuHy MeIHaHbI, IPOBEICHHOM U3 BEPIIHHBI
B.

A) 0;

B) 1;

C) 2;

D) 4;

E) 5.

X +y—2=2
4. Onpenemurens AX mus cucremst ypasnenuit: 3 2X — Y +42=1:
—X+6y +2=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; 0) " D(O; 2; 4). CkansipHoe Mpou3BeNCHUE
BEKTOPOB A—B . C—lj =:

A) 6;

B) -3;

C)0;

D) 2;

E)7.

1. Vron sexay sexropasn A =91 —4] +5K u b =20 +2] — 2K
A) 60°;

B) 30°;

c) 0°:

D) 45°;

E) 90°.

Kontpomaupyemsie kommnerennuu: OIIK-1, TTK-2
Oyenka KomMnemeHYyull 0Cyuecmeisiemcs 8 COomeemcmaeuu ¢ maoauyet 4.

KommiekT pasHOYypPOBHEBbIX 3aJaHUI

Tema 1. Matpuiisl u onpenenutenu. Perenne cucteM TMHEHHBIX anreOpandyecKux ypaBHEHUH.
1 3ananue penpoAyKTHBHOIO YPOBHA

2,3 1 4 3anaHusi PEKOHCTPYKTHBHOIO YPOBHS

5 3apanune TBOpUYECKOro ypoBHS

Bapuanr 1

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

5 2 -1 2 -31 0-1
A=13 0 45 c=13 2 0 M=|3-2
32 12 1 16

2. BBUCINATE ompeaeTuTeNb

AN WN
o
[N
BN



3. Pemmts maTpuunoe ypaBHeHHe AX=B

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

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

2x-3y+z=-11
4x-2y+3z=-14
6Xx-y-52=23

5. Haiitu o0miee 1 01HO YaCTHOE PELICHUE CHCTEMBI:
X+3y-2z=4
2X—4y+52=7
4x+2y+12=15

Bapuanr 2

1. Haiinure marpuny S=D*(C-2A), ecnu

2 -1 3 2 1 0
A=|-3 1 5f c_|_1 2 a4l D:[_;l SJ
1 0 -1 0 -3 5 -3-1
2 1 -3 4
3 5 -2 1
2. BwuuciuTh onpeaenuTeNnb
0 -4 2 -1
3 2 1 -1

3. Pemmts maTpuunoe ypaBHeHHEe AX=B

2 3 4 15 1 10
0 5 -1X=/3 6 -1
3 4 2 14 5 11

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

4x+y-57=-14
3X+2y-z=3
2x—-2y+32=10

5. Haiitu oO1iee 1 0JTHO YaCTHOE PEIICHUE CUCTEMBI:
3x+4y-2z=9
X+3y+2z=2
X—2y—-62=5



Bapuanr 3

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

2 -3 -1 1 4 1 32
A=|3 1 5% c=|-1 -2 1}, K=[10
1oz 3 2 2 4-3

2 3 -1

35 1 -4

2. Brpramcinuth OIpCaACIINTEIIb
2 1 -1 -3
3 4 -2 2

3. Pemuth MaTpuuHoe ypaBHeHue AX=B

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

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

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

5. Haiitu o0miee 1 01HO YaCTHOE PELICHUE CHCTEMBI:
2X—6y—-3z=-2

3X—-2y—z=2

4X+2y+2=6

Bapmuanr 4

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

2 1 1 0 -3 1-2
A=12 3 [ Cc=l4 -2 -1 M=|-45
1 -6 5 1 2 0-3

3 4 -2 1

-1 2 5

2. BBILII/ICJ'II/ITL OHpeI[eJ'II/ITCJ'IB 2 0 3

1 -5 3 2

3. Pemmts maTpuuHOe ypaBHeHHEe AX=B

1 23 0 -1 3
1 2 1 X=|2 1 3
2 3 2 3 1 5



4. PemuTh cUCTEMY JIMHEHHBIX alreOpandecKux ypaBHECHUMN:
a) meronom Kpamepa; 6) metomom ["aycca

4x+y-3z=-1
2Xx+y—-5z=-19
4x-3y-3z=7

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

Bapuant 5

1. Haiigure matpuity S=(B+3C)*D, eciu

-7 3
~3-41
- : 2-11
° (1 -5 oj’ C=£ j; D=1-2

345 5 _3
1 1 2 -1
4 0 1 -3
2. BwruauciuTe onpenaenuTeb
1 -3 4 1
2 3 1 -2

3. Pemmts matpuunoe ypaBHeHne XA=B

2 3 -1 7 4 0
X4 -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

6x+y-z=19

5. Haiitu oOuiee 1 01HO YaCTHOE PEIIEHUE CUCTEMBI:
3x+4y+3z=10
5x-2y+z=4
X+10y+5z =16

Bapuanr 6

1. Haiiaute matpuny S=2(D-C)*B, ecnu



D=0 1 1% c=|-6 4 , B=|45
e 1 3 -2 5-5
3 3 2 1
1 5 1 2
2. BpruuciuTh onpenaenuTenb
0 -3 4 -1
-2 1 -2 1

3. Pemmts maTpuunoe ypaBHeHne XA=B

1 2 -3) (-2 6 2
X| 5 -4 -1|=|6 -2 -4
-3 2 3) (-6 10 -2

4. Pemuth CUCTEMY JIMHEWHBIX aNreOpandeckux ypaBHEHUN:
a) merooMm Kpamepa; 6) metomom ["aycca

4x+y-52=9

3X+2y-z=12

2x—-2y+3z=5

5. Haiitu obiee pernienne cucTeMbl U GyHIAMEHTABHYIO CHCTEMY PEIICHUIA:
3X+2y+4z=0
2x+y-5z=0
4x+3y+13z=0

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

4 1 1 3 1 -22
A=|=3 0 & c=|4 -2 2| B=|1-5
28 4 0 -2 76

1 5 -3 1

2. BpauciuTh onpenenuTens L1382

2 0 4 5

2 -3 3 1

3. Pemmts MmaTpuunoe ypaBHeHHEe 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 -1-2 2
A=| 2 -4 2 B C
-2 0 -5 25-2 0 5-3

1 2 -4 -2
6 -3 1
2. BpluucnuTh onpenenuTens 0 2 4
1 -1 2 3

3. Pemuts MmaTpuuHOe ypaBHeHue AX=B

-1 7
0 |X=
-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

Bapuant 9

1. Haiinure matpuity S=M*(2A+C), eciiu



-2 6 -4 4 3 0-1

A=l 2 & M=|0 4 1] C=|45
3 -1 2 -2 -5 “14
2 2 3 -2
-5 1 -1
2. BpruuciuTh onpenaenuTenb L 5
3 -1 0

3. Pemmts maTpuunoe ypaBHeHne XA=B

3 2 -1 4 10 10
X2 2 0|=|1 4 5
-1 1 3

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

3X-y+3z=12
2X+2y+3z2=2
3Xx+5y+z=-10

5. Haiitu o01iee 1 0THO YaCTHOE PEIICHUE CHCTEMBbI:
3x+4y+3z=10
5x-2y+z=4
x+10y+5z2=16

Bapuanr 10

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

-5 2 1 1 -1 4-3
A=l -2k B=| 4 7 -5/ C=[-10
5 -3 32 4 5 4
2 1 0 -1
-1 3 4 3
2. BBILH/ICJ'H/ITB OHpeI[eJ'H/ITeJ'IB 1 2 4
2 2 5 1

3. Pemmts maTpuuHOe ypaBHeHHE XA=B
1 -3 4 7 -3 14

X{2 3 1(=/8 -3 3
3 1 0

4. Pemuth CUCTEMY JIMHEWHBIX aNredpandeckux ypaBHEHUN:



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

5. Haiitu oO1miee penieHrne CUCTEMbI M PYHIAMEHTATLHYIO CHCTEMY PEIICHHIA:
X+3y-2z=0
2Xx—-4y+5z2=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, uro0
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, poxoasmeit 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) uHy pebpa BD

x) 00BeM TeTpadipa 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 Bektopel @ = {3; —3;1}, b = {1;1;2}, ¢ = {2; —1;4}, ¥ = {6; —3; 7}. Jloka3ath, 4To0
BEKTOpPH @, b, ¢ 00pa3yroT 0asuc B MPOCTpaHCTBE. HaiTh KOOpAMHATHI BEKTOpa X B ITOM
Oasuce.

2. JTansl KoopaAKMHATHI BepiiuH TeTpadapa ABCD. Haiitu:

a) momaab ocHoBanust ABC

0) ypaBHEHHUE BBICOTHI TeTpadipa DK

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

r) pacctosinue ot Touku C no rpanu ABD

1) YpaBHEHHE TUIOCKOCTH, IPOXoIsmieH yepe3 Touku B u C neprnenaukynsapHo miockocta ABC
e) uny pebpa BD

X) 00beM TeTpadipa ABCD

3) BEJIMYMHY IJIOCKOTo yria rpu 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) BeIMUMHY IJI0CKOro yria npu BepmuHe 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 TeTpadipa DK

B) YpaBHEHHE MPSIMOH, Tpoxoasmeit yepes Touky C mapamiensHo 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. JlaHbl BEKTOPHI G = {1;1; -3}, b =1{3;3; -2}, ¢ = {—2;—4;1}, ¥ = {2;0; —4}. JTokxazats,
4TO BEKTOPHI @, b, ¢ 00pa3yroT 0asuc B mpocTpaHcTBe. HallTh KOOpAMHATEI BEKTOpPA X B OTOM
Oasuce.

2. Jlansl KoopaAKMHATHI BepiiuH TeTpadgpa ABCD. Haiitu:

a) momaab ocHoBanust ABC

0) ypaBHEHUE BBICOTHI TeTpadipa DK

B) YpaBHEHHE MPSIMOH, Tpoxosiiei 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) BEIMYUHY IJTOCKOTO yria mpu Bepmmnae 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, TpoxoAsIiei uepe3 Touky C napamiensHo BeicoTe DK
r) pacctosinue ot Touku C o rpanu ABD

1) ypaBHEHHE TJIOCKOCTH, Ipoxosuieit uepe3 Touku B u C nepnenaukynspHo miaockoctu 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}. JlokasaTs, 4TO
BEKTOpHI @, b, ¢ oOpa3yror 0Oazuc B mpocTpancTBe. HaiiTm xKoOpauHAaThI BEKTOpa X B 3TOM
Oasuce.

2. Jlansl KoopauHATHI BepinH 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

1) BeIMUYUHY 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, mpoxosueil yepe3 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 BepinH 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 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) BeIMYUHY yria mexay peopom CD u mnockoctsio ocHoBanust ABC
A(1111-1)1 B(2!312)1 C(2!21-3)1 D(4’612)

Bapuanr 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) nnuHy pebpa BD
x) o0beM TeTpasipa ABCD
3) BEeIMUMHY TJI0CKOTO yria mpu BepmuHe C miockoctn 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 TUHENHBIX YPAaBHEHUM 2-T0 MOpsIIKa.

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

4. [TonsiTe MaTpuLbl TpeThEro mnopsiaka. OnpenenuTenu 3-ro NopsaKa — MOHITHE
MUHOpA, aNnre0panyecKoro AOMOIHEHUS, ONPeIeTUTENs.

S. Omnpenenurenu 3-ro nopsaka. CoiicTsa.

6. CucreMbl TUHEUHBIX YpaBHEHHUH 3-T0 TTOPsAKA.

7. OaHOpPOHBIE CUCTEMBI JIMHEHHBIX YPABHEHHUM 3-TO MOPsAKA.

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

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

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

11.  CxkanspHoe npousBeqeHHe BeKTopoB. CBolicTBa. Beluncienne ckaasipHOro
IIPOU3BENICHUS B KOOPAMHATAX.

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

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

14.  Tloustue nunuu. [loHsaTue ypaBHEHHS JTUHUIO.

15.  3apaua o nepeceyeHUU IBYX JIUHHM.

16.  Ilapamerpuyeckoe ypaBHEHHE JTHMHHH.

17.  IlpsimMas Ha MJIOCKOCTU — O0Illee ypaBHEHUE, YPABHEHHE C YTIIOBbIM
ko3 urmeHToOM.

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

19. Yron mexay IByMms MPSMBbIMHA Ha IJIOCKOCTH. Y CJIOBHE MapaJuIeIbHOCTH U

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

HaIpaBJICHUU.

21. YpaBHEHHE NPAMON TPOXOASAIIEH Yepe3 JBE TOUKH.

22. PaccrosiHre MeX 1y TOYKOHN U IIPSIMOU Ha MJIOCKOCTH.

23.  CoBMecTHOE UCCIIeIOBaHNE YPAaBHEHHI ABYX MPSIMBIX HA IIOCKOCTH.

24.  VYpaBHeHHE NPSIMOIl B MOJISPHBIX KOOPIUHATAX.

25. HopmanbHoe ypaBHeHue npsmMoil. PaccTosiHre Mex 1y TOUKON U IIPSAMOM Ha
IJIOCKOCTH.

26.  YpaBHEHHE ITyYKa MPSMBIX.

27.  OOuiee ypaBHEHHE IIOCKOCTH.

28.  HccnenoBaHue oOIIET0 YpaBHEHHUS IIOCKOCTH.

29.  VYpaBHEHHE IUIOCKOCTHU B OTPE3Kax.

30.  VYrom mexay ABYMS IJIOCKOCTSIMH. Y CIIOBHE HapaJUICIbHOCTH U
NEPIEHIUKYIPHOCTU 2-X TUIOCKOCTEH.

31.  VYpaBHeHHE IUIOCKOCTH MPOXOJISIICH 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 TIPSIMBbIX.

35. YpaBHEHUE NPAMOU ITPOXOAAIIECH Yepe3 JBE TOUKHU.

36.  Yros MexIy NpsSMOM U TUTIOCKOCTH.

37.  Ilepeceuenue mpsiMOi U IIIOCKOCTH.



38.  PaccrosiHHE OT TOYKH JI0 IJIOCKOCTH B TIPOCTPAHCTBE.

39.  PaccrosiHHEE OT TOYKH 10 IPSIMOM B IPOCTPAHCTBE.

40.  Omnpenenenue ruunca. Kanonnueckoe ypaBHeHHE IUIHIICA.

41.  HccnenoBanue (hopmbl duIHIICA.

42.  DKCUIEHTPUCHUTET DIUIMIICA.

43.  PamuonanbHOE BbIpakK€HHE (POKAIBHBIX PAINyCOB AILIUIICA.

44.  Ilapamerpuueckoe ypaBHEHHUE 3JUIMIICA.

45.  JlupekTpuCHI JUIHIICA.

46.  KacarenbHas K 3JUIAICY.

47.  Omnpenenenue runepOosibl. KaHoHnYecKkoe ypaBHEHHE TUTIEPOOIIBI.

48.  UccnenoBanue GpopMbl runepOoIIbl. ACUMIITOTHI THIIEPOOIIBI.

49.  DKCHEHTPUCHUTET TUIEPOOITHI.

50.  PammonanbHOe BbIpakeHUE (POKATBHBIX PAIIYCOB THIIEPOOIIBL.

51.  JIupeKkTpuchl rUIepOOIIbI.

52.  KacarenbHas k runepoore.

53.  Omnpenenenue napadomnsl. KanoHnueckoe ypaBHeHHE Mapadoibl.

54.  UccnenoBanue GopMbI mapadoIIbL.

55.  Kacarenpnas x nmapabose.

56.  IIpeoOpa3oBanue MPSMOYTOIBHBIX KOOPAWHAT MPH MAPATIICITBHOM CABHUIE OCEH.
57.  llpeobpa3zoBaHue NpSIMOYTOJbHBIX KOOPAUHAT IIPU MOBOPOTE OCEH.

58.  IIpeoOpa3oBanue NpsSMOYTOIbHBIX KOOPAMHAT MPH MEPEHOCE Hadasia KOOpIUHAT

1 IOBOPOTE OCEM.

2003.

CK.

2003.

59.  HccnenoBanue o0IIero ypaBHEHHS 2-TO TOPSIKA —
a) MIUTUIITUYCCKUN THIT;

0) runepOOTUYECKUN THIT;

B) apabOIMYECKUI THII.

60.  IloBepXHOCTH BTOPOTO MOPSIIKA:

a) JUTUTICOMT,

0) runepO0IoUIbI;

B) KOHYC;

T') MapaboIOUIbI;

1) UATUHAPEI

II cemecTp.

Jlureparypa:

beknemumes /I.B.

Kypc ananutuueckoit reomerpuu u muHeitHoH anredpsl. M., «®usmatauty, 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.M., CoGonen

Bricmas matemaruka, 1. [, 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 — 3aaun 1 ynpaxkuaenus, 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. [TonsiTe MaTpuilbl, ee pa3mepHocTH. [IoHATHE CTPOKHM MATPHIIBI, TIOHATHE
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€HNE MaTpULIbI Ha YHUCIIO.

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

8. TpancnonupoBanue marpull. CBolcTBa.

9. O nopsiaxke CyMMUPOBAHHUS.

10.  JluneiitHoe nmpocTpaHCcTBO CTPoK. [loHATHE TUHEHHOM KOMOUHAIIH CTPOK.
JluHeitHast 3aBUCUMOCTD ¥ HE3aBUCUMOCTb CTPOK MaTpPHIIBI.

11. DJIeMEHTapHOE 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 MaTpuibl n-ro nopsjaka. [lonstue Mmunopa 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 MaTpHUIlEl MeTo1oM JKopaaHa.

22.  Ilonsarue muHopa k-ro mopsaka.

23. [TonsiTue panra 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. HeonnopoaHble TMHENHBIE CUCTEMBI.

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

34.  JluneitHble moAnpocTpaHcTBa. IlpuMepsl TMHEHHBIX MOANPOCTPAHCTB.
35. IIpocreiimne cBONCTBA TUHEWHBIX MOAIPOCTPAHCTB.

36.  CymMma u nepeceyeHHe JIMHEHHBIX OIPOCTPAHCTB.

37. CBoiiCcTBa CyMMBI U ITEPECEUECHMS JIMHEMHBIX TOAIPOCTPAHCTB.

38.  IlonsArtue nuHeHHOM 000I0UKH.

39.  OcHOBHBIE CBOWCTBA TUHEHHOMN 000IOUKH.

40.  JluneliHas 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 HHTEpIpPETALUsl KOMIUIEKCHOTO YHCTIA.

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 YHUCIIA.

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.  Crnoxenue NTMHEHHBIX OTOOpPaKEHHUH. 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
orepaTopa.

61. [TonsTne 0 maTpule nuHEHOro 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 0ToOpakeHus. Teopema o
HE3aBUCHMOCTH XapaKTePUCTHUECKOTO YPAaBHEHUS INHEHHOTO OTOOpakKeHus OT Oasmuca.

66.  IloHsATue compsKEHHOTro oneparopa. MaTpulia CONpsKEHHOTo onepaTopa.
IIpumepsl.

67.  CaoiicTBa onepanuu CONpsKEHUs.

68.  TloHsATHe caMOCOIPSHKEHHOTO (CHMMETPUIHOT0) oriepaTopa. MaTtpuia
CaMOCOIIPSKEHHOTO OIlepaTopa.

69.  CaolicTBa caMOCOMNPSKEHHOTO OTIepaTopa.

70.  Teopema 0 COOCTBEHHBIX 3HAUEHHIX CAMOCOIPSKEHHOTO OIlepaTopa.

71. Teopema 0 COOCTBEHHBIX IJIEMEHTAX CaMOCOIPSHKEHHOTO OIepaTopa.

72.  TlonoXuTenbHO OIpeaesIeHHbIE CAMOCOIPSKEHHbIE ONIepaTOpBI.

73.  Tlonsarue xBaapatudHoii popmer. [Tpumepsr.

74.  CBs3b MEXIYy KBaJIpaTHYHBIMHU (JOPMaMH U CAMOCOIPSHKEHHBIMH OTMIEPaTOpaMHu.

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

76.  AnropuTm npuBeIeHUS KBaAPATUIHON (HOPMBI K TMaroHanbHOMY BHy. [Ipumep.

77. Meron 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. ['pynmna 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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