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Cocrasutens / cocrasurenu: MITOY. mouentr xadenpsl MHDOPMAIMOHHBIX TEXHOJIOIMA M
OPUKIATHON MATEMATUKHA

MECTO pa60n>1, 3aHMMaeMas J0JKHOCTh

44 e @f /" Hynyowmse J1.B. «21» asrycra 2018 1.

MTOJIITUCH D.1N.0. JaTa

Peuenzent: MITDHY, noneHT kabeapsl MHOOPMANIMOHHBIX TEXHOJOTMH W OPUKIALHOU
MAaTEMAaTHKU

MECTO pa6OTLI, 3aHUMaeMas JO0JKHOCTh
@ Axmenos P.D. «22» asrycra 2018 r.

MOUIHCE d.1.0. [ara

CornacoBaHo:
Ilpeocmasumensy pabomooamens uiu 0oveounenuss pabomooameret

Hayusbli corpyaauka, PI'BY T'HIl denepanbHblii MEIUIMHCKUN OnMOoMU3NYECKUI LIEHTP UMEHU
A.N. bypuazsaa PMBA Poccun

(OMKHOCTH, MECTO PAabOTHI)

ﬁ/ f Bacunse E.B.  «26» asrycra 2018 .

MOJIKCH D.1.0. JlaTa

@OoH/ OLIEHOYHBIX CPEJCTB PACCMOTPEH M 0J00peH Ha 3aceqanuu kKadenpsl MHbopMannoHHBIX

TEXHOJIOTUH U pUKIagHOW MaTeMaTHKu  (mpotokoi Ne 1 ot «26» aBrycra 2018 r.)

/3aB. xadeapoit I/ITHHM/E' il ;%GTDVHI/IHa E.B. «26» aprycra 2018 r.

TTO/INTHACh d.1.0. Jlara

I[OHOJ'IHGHI/ISI N U3MCHCHUS, BHCCCHHBIC B q)OHI[ OLICHOYHBIX CPCACTB, YTBCPIKACHBI Ha 3aCCAaHUN

Kageapsl , TPOTOKOJI Ne OT « » 20 1.

3aBenyrouuii kadeapoit / ©.1.0/

HOHOJ’IH@HI/ISI 1 UBMCHCHHS, BHCCCHHBIC B (1)0Hl] OLICHOYHBIX CPCACTB, YTBCPKACHBI Ha 3aCCAaHUN

Kadeapsl
poTOKOJ Ne OT « » 20_ r.
3aBenyrouuii kadeapoit / ©.1.0/

HOHOJ’IH@HI/ISI 1 UBMCHCHHS, BHCCCHHBIC B (1)0Hl] OLICHOYHBIX CPCACTB, YTBCPKACHBI Ha 3aCCAaHUN

Kadeapsl ,

poTOKOI Ne OT « » 20 r.

3aBenyromuii kadenpoit / ®.N.0/
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Onucanue moKasarejeu u KpUTEPHUEB OLICHUBaHUS
KOMIOETEHIIAN . . . oo v o eeeeeeeeeeeeieeaennnnn.

MeToauueckre MaTepuanbl, OMNPEACNAIONINE TMPOLUEAYyphl OLICHWBAHUSA
pe3ynpTaTOB  OOYYEHHs, XapaKTepU3YIOUUMX dTambl  (HopMHpOBaHUS
KOMIIETEHIUN . . ..o e eeeeeanneeennnaeen.

Martepuansl [y TPOBENEHUS TEKYIIET0 KOHTPOJS W IPOMEKYTOUHOM
ATTECTALIMM . « .« et ettt e et et e et et et et e e e e et e et et e e ene e e eaen
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1. HACHOPT ®OHJIA OHEHOYHbIX CPEACTB

o quctumimHe KAJITEBPAUTEOMETP U Sy
O1neHOYHBIC CpEACTBA COCTABJSIOTCS B COOTBETCTBHUM C  pabodeil mporpammoit
JUCITUTUIMHBL U TIPEICTABISIOT COO0M COBOKYITHOCTh KOHTPOJIBHO-U3MEPHUTEIBHBIX MaTePUAIOB
(TumoBBIe 3amayu (3aaHUs), KOHTPOJIbHBIC PAOOTHI, TECTHI W Ap.), MPETHA3SHAUYCHHBIX [IJIS
U3MEPEHUS YPOBHS JOCTIIKEHUS O0yUJaIONIMMHUCS YCTAHOBICHHBIX PE3y/IhbTaTOB O0yUCHUSI.
OrneHOYHBIC CpPEJACTBA  KCIOJB3YIOTCS TPU  TMPOBEACHUM  TEKYIIETO  KOHTPOJIS
YCIIEBAEMOCTHU U MTPOMEKYTOUHOM aTTECTaIUH.

Tabmuua 1 - [lepeyenp KoMneTeHIHi, POPMUPYEMBIX B IPOLIECCE OCBOCHUSI TUCIUTUTUHBI

Kox

HaumeHnoBaHue pe3yabTara 00y4eHHs
KOMIIeTeHIIUH

OIIK-1 CnocobeH mpuMeHsTh (yH/IaMEHTAJbHbIE 3HAHUS, MOJTYYEHHBIE B 00JIACTH
MaTeMaTUYeCKuX M (WJM) ECTECTBEHHBIX HAyK, M HCIIOJb30BaTh HX B
poecCHOHATEHOM IeATEIIBHOCTH

OIIK-1.1. 3HaeT OCHOBBI MaTEMAaTHUKH, (DU3UKH, BBIYUCIIUTEIILHON TEXHUKH H
MIPOrpPaMMHUPOBAHHUS.

OIIK-1.2. ¥YMeer pemarh CTaHIApTHBIC MNPOPECCHOHAIBHBIC 3aJla4ydl C
MIPUMEHEHHEM €CTECTBEHHOHAYYHBIX U OOLICMH)KEHEPHBIX 3HAHUN, METOJ0B
MaTEeMaTHYECKOro aHallu3a U MOJICIHPOBAHUS.

OIIK-1.3. Bnaneer HaBbIKAMM TEOPETUYECKOTO M 3KCIEPHUMEHTAIBHOIO
uccaea0BaHusi 00bEKTOB MPO(heCCHOHATBLHON NeITeTbHOCTH.

TK-2 CrocobeH TOHHMMAaTh, COBEPIICHCTBOBATh W MPHUMEHSTh COBPEMEHHBIN
MaTeMaTHYeCKUi anmapar

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

[IK-2.2.  VYmeer mnpuUMEHITh OCHOBHBIE TEOpeMbl U  (HOPMYIIBI
MaTeMaTHYeCKOro  aHajliu3a, TEOMETPUM, JUCKPETHOM  MaTeMaTuKH,
T depeHIIMaTbHBIX ypaBHEHUH, TEOPETUYECKUX OCHOB HH(OPMATUKH,
YHMCJIEHHBIX METOJIOB.

[1K-2.3. Bnanmeer Merogamu, HOpHUEMaMH, ITOPUTMaMH M CIIOCOOaMU
IIPUMEHEHHSI COBPEMEHHOIO0 MAaTeMaTHYEeCKOro amnmapara JUisl peleHus

3aaa4 HpO(beCCI/IOHaHBHOI\/II ACATCIIBHOCTH.

KoHeuHBIMU pe3ynbTaTaMu OCBOCHHUS AMCIUIUIMHBI SBISIFOTCS C(HOPMUPOBAHHBIE KOTHUTHBHEIC
JECKPUNITOPBI «3HATh», «YMETb», «BIAJETh», PACHHCAHHBIE IO OTAEIbHBIM KOMIETEHIUSIM.
dopMHpOBaHUE JIECKPHUIITOPOB MPOUCXOMUT B TEUCHHE BCETO CEMecTpa IO JTalaM B pamKax
KOHTAKTHOM pabOThI, BKIIOYAOLIEH pa3IMuHble BUJbI 3aHATUH U CaMOCTOSTEIbHON paboThl, ¢
IPUMEHEHUEM pa3IMyYHBIX bopm U METOI0B oOyueHus (Tabm. 2).



Tabnuna 2 - ®opMupoBaHHEe KOMIETEHIIUH B MPOIecce N3YYSHHST JUCIUTUIMHBL:

Kon YpoBeHb Nuaukatopel JTOCTIKEeHHS | Bunm  yueOHBIX 3aHSTHIAL, KonTponupyemsbie paznensl u TeMbl | OLleHOYHBIE CPEJICTBA,
KOMIIETEHIIMHA | OCBOEHHS KOMIIETEHIINHI paboTel, GOPMBI U METOABI | JUCIUILTAHBI UCIIONb3YyEMbIE IS
KOMIIETEHIUHI 00y4eHus1, CrIOCOOCTBYIOIINE OLIEHKHU YPOBHS
(OPMHUPOBAHUIO U PA3BUTHIO c(hOpMUPOBAHHOCTH
KOMITETEHITHI KOMITeTeHIH"
OIlIK-1 3Haer
1IK-2 Henocrarounenii | CryneHt HE crnocoben | Jleknuonnele u mpakTuueckue | Pazmen 1. Marpuiipi u | Tekymuii KOHTPOJIb —
ypOBeHB CaMOCTOSATCIIBHO BBIACIATH | 3aHATHA, CaMOCTOATCIIbHAA OHpeIIeHI/ITeHI/I OHpOC, KOHTpOJIBHaH
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 aJIFe6pa
IIOATrOTOBKA U CAadya 3K3aMCHaA. o
OIK-1. Crvie e smae Paznen 4. VYpaBHeHuss JIUHUN U
YOEHT H HaeT C
OCHOBBI MaTEMAaTUKH, (DU3MKH, IOBCpXHOCTCH .
BEMMMCIMTEIEHON  TEXHMKH U Paznen 5. Jluneiinbie o00pa3pl Ha
[POrpaMMUPOBAHHSL. IIJIOCKOCTH M B TIPOCTPAHCTBE

[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. Jlunuu I1-ro nopsaka

Pazmen 7. IloBepxnoctu II-ro
nopsiiKa

Paznen 8. AnreOpanueckue
CTPYKTYpPBI

Pa3znen 9. JInnelinble mpocTpaHcTBa
Pasnen 10. EBximnoBEI u

YHUTApHBIE IPOCTPAHCTBA
Pasznen 11. JIuneliHble onepaTopbl
Paznen 12. Kanonuueckue (opmsl
MAaTpHIIbI IUHEWHOTO onepaTopa
Paznen 13. JIunelinble, OMIIMHEHHEBIC

! JlexumonHsle 3aHATUS, IPAKTUYECKUE 3aHATUS, TaOOPATOPHBIE 3aHATUS, CaMOCTOATENbHAS padoTa. ..
2 Heo6X0qMMO yKa3aTh aKTUBHBIE ¥ HHTEPAKTUBHBIE METOIbI 00yUeHHs (HAPUMep, MHTEPAKTUBHAS JIEKIMS, paboTa B MaJIbIX IPYIIIAX, METOIbI MO3TOBOTO MITYPMa M T.11.),
CITOCOOCTBYIOIINE PA3BUTHIO Y 00yUaONMINXCsI HABBIKOB KOMaHIHOHM pa0b0Thl, MEXIIMIHOCTHOW KOMMYHHUKAITUH, PUHSATHSI PEIIe HUH, TUIEPCKUX KAYeCTB.
3 HanmenosaHue Tembl (paszena) 6epercs us paboueii IporpaMMbl JUCLUILIMHEL
4 OrieHOYHOE CPECTBO JOKHO BRIOMPAThCS C YUETOM 3aIIAHUPOBAHHBIX PE3YJIHTATOB OCBOEHMS AUCLUILIMHEL, HAPUMED:
«3HaTh» — cobeceloBaHNE, 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, YHCIICHHBIX
METOJIOB, (YHKIIHOHAIBHOTO
aHamm3a.
ba3zoBblii CryneHt  ycBomn — ocHOBHOe | JIeKMOHHBIE W TNpakThdeckue | Pasgen 1. Marpuiis u | Texymuidi KOHTPOJIb —
YPOBEHb COACpIKaHUEC MaTtepuaia | 3aHATUA, CaMOCTOATCIIbHasA ONPEIECIUTENN OIIpOC, KOHTPOJIbHAA
JUCIUIUTAHBI, HO UMeeT MpooOessl | padoTa 00y4aromuxesl, | Pasnen 2. CuHCTeMbl JTMHEHHBIX pabora.
B YCBOCHUU MaTepuana. MOJITOTOBKA " CHau2 | yoapHeHuit
MPOMEXYTOUHOH  aTTeCTaluy, Paznen 3. Bexkropnas anreopa
OIIK-1.1. CryneHt HMMEET | MOATOTOBKA U cAava 3K3aMeHa. .
Paznen 4. VYpaBHeHUsT JUHHUA U
HECHCTEMATU3UPOBAHHbIC 3HAHUS N
OCHOB  MaTeMaTHKH, (U3UKH, TIoBepXHOCTCN .
BEIUMCIUTENBHOH — TEXHUKH U Paznen 5. Jlunelinple o00Opa3bl Ha
MPOrpaMMHUPOBAHHS IJIOCKOCTH U B TPOCTPAHCTBE
Paznen 6. Jluauu II-ro nopsiaka
IK-2.1. CryneHr UMeeT Paznen 7. Iloeepxnoctu II-ro
HECUCTCMATU3NPOBAHHBIC 3HAHUA HOp}II[Ka
OCHOB  TCOpMH  CHCTCM U Paznen 8. Anrebpanueckue
CHUCTEMHOTO aHanu3a, CTPYKTYpBI
AUCKPETHOH MaTEMATHKH, TEOPHH Paznen 9. JIuneiinblie mpocTpaHCTBA
BEPOSATHOCTEH M MAaTEeMAaTHUECKOU Pasnen 10 EBK/IIOBbI -
CTaTUCTUKU METOJI0B |
’ A YHUTaApHBIC ITPOCTPAHCTBA
OIITUMU3AIUNU W HUCCICIOBAHHUA P 11 _H o
oneparii, HEYETKIX azzaen 11. JIunenHbie onepaTopsl
BBIUUCIICHUH, MAaTEMAaTHUYECKOTO Paspen 12. Kanonmdeckne Qopmbr
U MMHTAIIOHHOTO MaTpHIIbl IUHEWHOTO onlepaTopa
MOJIEJTMPOBAHUS, Pazgen 13. JIunelinole, OMIMHERHLIE
(YHKIIMOHAIBEHOTO aHAJIH3A. W KBaJ[paTUYHbIC (hOPMBI
Cpennuit CryneHt cniocobeH | JlekumoHnHsle W mpaktuueckue | Pazmen 1. Marpuiisi u | Texymuidi KOHTPOJIb —
YPOBEHb CaMOCTOATCIIBHO BBIJICTIATD | 3aHATHA, CaMOCTOATCIIbHasA OIpeNeIuTEIN OIPOC, KOHTPOJILHAA
IJIaBHBIE TIOJIOKEHUS B | pabora oOydaromwxcs,, | Pasgen 2. CHCTeMbl JHHEHHBIX | paboTa.
H3y4CHHOM MaTepHale. MOJITOTOBKA " CaYR | yoapHeHuit
MPOMEXYTOUHOH  aTTeCTauy, Paznen 3. Bexktopnas anredpa
OIIK-1.1. 3HaeT OCHOBBI | MOJTrOTOBKA U ¢Jlaya IK3aMEeHa. o
Pasnen 4. VYpaBHeHus IJuHUH U
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

HE3HAYNTEIbHbIC 3aTPYAHCHUS B
pelIeHu  3aad.

MMOBEPXHOCTEN

Paznen 5. Jlunelinple 00pa3el Ha
IJIOCKOCTH U B IPOCTPAHCTBE
Paznen 6. Jluauu II-ro nopsiaka

Paznen 7. Iloepxnoctu II-ro
HOpSIIKa
Paznen 8. Anrebpanueckue
CTPYKTYpBI

Pa3nen 9. JIunelinple mpocTpaHcTBa
Pa3nen 10. EBxnnnoBEl 54
YHUTapHbBIC TPOCTPAHCTBA

Paznen 11. JIuneitnbie onepatopel
Paznen 12. Kanonumueckue (opmer
MaTpHUIIbI IMHEHHOTO omepaTopa
Pasnen 13. JIuneiinble, OMIMHEHHbBIC
W 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 MaTeMaTHKH, 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. Martpuribt "
OTIpEeICTUTETH

Pasmen 2. Cucremsl JIHHEHHBIX
YPaBHEHUHU

Pa3nen 3. BexropHas anredpa
Pasnen 4. VYpaBHeHus JMHUH U
ITOBEPXHOCTEN

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

Paznen 7. [Iloeepxnoctu II-ro
nopsiika
Paznen 8. Anrebpanyeckue
CTPYKTYPBI

Pasznen 9. JInHeliHbIE TPOCTPaHCTBA
Pasznen 10. EBKnnioBbI u
YHHUTapHBIE IPOCTPAHCTBA

Pa3nen 11. JIuneiinbie onepaTropbl
Paznen 12. Kanonuueckue ¢GopMbl

Texkynui KOHTpOIb —
OIIpOC, KOHTPOJIbHAA
pabora.




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

MaTeMaTHYECKOro aHaus3a,
reOMETPHUH, JTUCKPETHOM
MaTEeMaTHKH,

miuddepeHInaTbHbIX YPaBHEHUH,

MAaTpHILIbl IMHEWHOTO OnepaTopa
Paznen 13. JIuneiinble, OMIMHENRHbBIE
U KBaJIpaTHYHBIC (POPMBI

TEOPETUICCKUX OCHOB
HH(POPMATHKH, YHCICHHBIX
METO/IOB, (hYHKIIMOHATBEHOTO
aHaJIn3a.
YMmeer
bazoBeblii OIIK-1.2. Crynenr  umeert | JlekioHHbIe W TpakThHdeckue | Pazmen 1. Marpuiis u | Texymuidi KOHTPOJIb —
YPOBEHb 3aTpyaHCHUsA nmpu PCUICHUM | 3aHATHUA, CaMOCTOATCIIbHasA OIIpeACIUTEIIN OIpoC, KOHTPOJIbHAA
CTaHZapPTHBIX pabota obywaroumixcs, | Pasen 2. CuCTeMbl JHHEHHBIX | paGoTa.
NpopEeCCHOHANBHBIX ~ 3a/la4 € | TOATOTOBKA u CHau2 | yoapHeHuit
MPUMEHEHUEM MPOMEKYTOUHOH  ATTECTAUAH, | pasyon 3 Bekr opHas anrebpa
€CTEeCTBCHHOHAYYHBIX M | TIOATOTOBKA U ¢laya SK3aMeHa. .
.. Paznen 4. VYpaBHeHUsT JUHHUA U
OOIIEHHKEHEPHBIX 3HaHUH; N
METOJI0B MaTEMaTHYECKOrO TOBCPXHOCTCN

aHaJIn3a U MOACIIUPOBAHUA.

[1K-2.2. CryaeHt AMeEET

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

3aTpyJHEHHs TPU TMPUMCHEHHN Paznen 7. Iloepxnoctu II-ro

OCHOBHBIX TEOpeM H (QOpMyI opsaKa

MaTeMaTH4YEeCKOIo aHaJI3a, Pasnen 8. Anre6panquKHe

reOMETPHH, JIMCKPETHOM CTPYKTYpHI

MaTeMaTHKH. Paznen 9. JIuneliHbIE IPOCTPAaHCTBA
Paznen 10. EBKnn0BBI u
YHUTaApHBIC TPOCTPAHCTBA
Pa3nen 11. JIuneiinsle onepaTtopbl
Paznen 12. Kanonuueckue ¢GopMbl
MaTpUIbl IMHEWHOTO oneparopa
Pazgen 13. JIunelnole, OMIHHERHBIE
Y KBaJpaTUYHbIC (HOPMBI

Cpennuit CryneHt cnocoOeH | JlekumoHHsle W mpaktuueckue | Pazmen 1. Marpuiip u | Texymuidi KOHTPOJIb —




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

TPOMEXKYTOUHON  aTTCCTAlNN, | pasnen 3, BekTopHas anredpa

OIIK-1.2. Ywmeer pelaTh | MOATOTOBKA U CAAYA 3K3AMEHA. | paynon 4. VpaBHeHHs JWHEE W
CTaIgap THbIE MOBEPXHOCTEH
npodecCHOHaANbHBIE  337a4d  C .
v Pasmen 5. Jluneitple oOpa3sl Ha
€CTeCTBEHHOHAYTHBIX - IIJIOCKOCTH U B IPOCTPAHCTBE
OGIIEHHIKEHEPHBIX 3HAHMA, Pazpnen 6. Jlunuu IlI-ro nopsiaka
METO/IOB MATEMATHYECKOTO Paspen 7. Ilosepxuoctu  II-ro
aHaM3a W MOJCIUPOBAHHUSL. MopsiiKa
Jomyckaet HE3HAYUTEIIbHBIC Paznen 8. Anre0Opanueckue
OIIIOKH. CTPYKTYPBI

Paznen 9. JIuneitnbie mpocTpaHCcTBa
[MK-2.2. VYmeer  npUMEHATH Paznen 10. EBKimaoBbI u
OCHOBHBIE TEOPEMBI U (HOPMYIIbI VHUTAHBIE IPOCTPAHCTBA
f::;ff;;fcmm Mcillijgizz Paznen 11. JIuneiinsle onepaTropbl
MATEMATHKIL Toryckaer Paznen 12. K%HOHI/I‘ICCKI/IG hopmbl
HE3HAYHMTEIbHBIC OLINOKH. MATPHIIBI TMHCUHOTO OTICpaTopa

Paznen 13. JIuneiinble, OMIIMHEHHEBIC

Y KBaIpaTUYHBIE OPMBI

Bricokuii CrynmeHT yMmeeT aHanu3upoBath | JIeknuMoHHbIE M mpakTudeckue | Paszmen 1. Marpuisl n | Texymuii KOHTpPOJIb —

YPOBEHb AIIEMEHTBI, YCTAHABIMBATH CBS3U | 3aHATHUS, CaMOCTOATENBHAA | OMpe/IeNHTENH OTpoc, KOHTPOJBHAS
MEKIy HUMH. padora obyuarommxes, | Pasen 2. CHCTeMBl JIMHEHHBIX | paGoTa.

MO/ITOTOBKA u CHAYA | yiapenit
OIIK-1.2. CryneHt 3HAET, | MPOMEXKYTOUYHOM  aTTeCTalluHy, Paszen 3. BextopHas anrebpa
MOHMMACT,  BLIACTACT IMIABHbIC | MOATOTOBKA M CIA%A OK3AMEHA. | oo 4 VpasHeHus uHMi W
TIOJIOKCHUA B HN3YYCHHOM o
Marepuaie. Ymeer IoBepxHOCTCN .
CAMOCTOSTENEHO pearh Paznen 5. Jluneiinpie o00pa3el Ha
CTaHIapTHHIE MJIOCKOCTH U B IPOCTPAHCTBE
npoecCHOHabHBIC 3aJa4d ¢ Pasnen 6. JInnum II-ro mopsaxa
IPUMEHEHUEM Pazgen 7. Iloepxnoctu II-ro
€CTECTBEHHOHAYYHBIX " MopsIIKa
OOIICHH)KCHEPHBIX 3HAHHIL, Pasnen 8. AnreGpandeckue
METOJ0B MAaTEMATUYCCKOTI'O

CTPYKTYpPBI




aHaJin3a 1 MOACIUPOBAHUA.

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

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

Pa3nen 9. JIunelinple mpocTpaHcTBa
Pa3nen 10. EBxnnnoBEl U
YHUTapHbIE TPOCTPAHCTBA

Paznen 11. JIuneitnbie onepatopel
Paznen 12. Kanonwmueckue Qopmbl
MaTpHUIIbI IMHEHHOTO onepaTopa
Paznen 13. JIuneiinble, OMIIMHEHHEBIC
U KBaJpaTU4YHbIe (hOPMBI

Bnaneer
bazoBeblii OIIK-1.3. Cryment Bnazaeet | JIekuuoHHble W mpakTudeckue | Pazgen 1. Marpuiis u | Texymuidi KOHTPOJIb —
YPOBEHb OCHOBHBIMH HaBBIKAMHU | 3aHATHA, CaMOCTOATCIIbHasA OIIpeACIUTEIIN OIpoC, KOHTPOJIbHAA
TEOPETUIECKOr0o u | pabora oOy4arouxcs, | Pasnen 2. CHCTEMBI JIMHEMHBIX paborta.
IKCIIEPUMEHTATBHOTO MOArOTOBKA M cAaua | yoapHenyit
ucenenoBanus OOBEKTOB | IPOMEKYTOUHOMN  ATTECTALMH, | b asnen 3. BextopHas anre6pa
mpodheCCHOHATBHOM MOATOTOBKA M cllaya dK3aMeHa. N
ESITENBHOCTIL. Pa3zgen 4. }’paBHeHH;I JIAHAN WU
MMOBEPXHOCTEN
[K-2.3.  Crymenr  Bnaneer Paznen 5. Jluneiineie oOpasel Ha
OCHOBHBIMHU METO/IaMH, IJTIOCKOCTH U B IPOCTPAHCTBE
NprUeMaMH,  aIrOpuTMaMd | Pasnen 6. JInnum II-ro nopsaka
criocobamu PUMEHEHUS Paznen 7. Iloepxnoctu II-ro
COBPEMEHHOTO MaTeMaTHYECKOTO MOpsIIKa
ammapara Juid  pelICHUS  3ajad Paznen 8. Anrebpanueckue
npodeccuoHabHOM CTPYKTYpHI
ACATEILHOCTH. Paznen 9. JIuneliHbIE IPOCTPAaHCTBA
Paznen 10. EBxnugoBbl u
YHUTApHBIE TPOCTPAHCTBA
Pa3nen 11. JIuneiinsle onepaTtopbl
Paznen 12. Kanonuueckue ¢GopMbl
MaTpUIbl IMHEWHOTO oreparopa
Pazgen 13. JIunelnole, OMIHHERHBIE
Y KBaJpaTUYHbIC (HOPMBI
Cpennuit OIIK-1.3. Crynent Buanmeet | JlekumonHele W mpakTuueckue | Paznen 1. Marpuiip u | Texymuidi KOHTPOJIb —




YPOBEHb 3HAHMUSAMH BCETO0  HM3YYCHHOTO | 3aHSTHS, CaMOCTOATENbHASA | ONPEAETUTEIIN OIPOC, KOHTPOJIbHAS
MaTepuaia, BIaJeeT HaBbIKaMu | paboTa oOyJaronuxcs, Pazgen 2. CucreMpl JHHEHHEBIX pa60Ta_
TEOPETHYECKOTO W | MOArOTOBKA H claYa | ypapHeHuit
IKCIIEPUMEHTATBHOTO MPOMEIKYTOUHOH  ATTECTAWNH, | Pasnen 3. BektopHas anredpa
mcCne/oBaKA 00BEKTOB | MOJArOTOBKA M C/laya dK3aMeHa. Pasnen 4. VYpapHeHus JMHWH H
npodeccHoHaTbHOM .

JeSTCIILHOCTH. TTOBCPXHOCTCH .
Paznen 5. Jluneilinpie oOpa3bl Ha
I1K-2.3. CryaeHt BJIAZICET IUIOCKOCTH U B IIPOCTPAHCTBE
3HAHUSIMH ~ BCETO  HM3YyYCHHOTO Pazzen 6. Jlnunnu II-ro nopsizka
MaTepHana, BJaAeeT METOJaMH, Pazmen 7. IloBepxnoctu II-ro
IpUeMaMHy,  QITOpUTMaMH U nopsiika
criocobamu PHUMCHCHUSI Paznen 8. Anre0Opanueckue
COBPEMEHHOT'0 MaTeMaTHYECKOTO CTPYKTYpBI
ammapara  JUii pelleHus - 3ajad Paznen 9. JIuneitnbie mpocTpaHCcTBa
npodeccHoRabHOM Paznen 10. EBKIMIOBBI U
JCATCIEHOCTH. YHUTaApHbIE IPOCTPAHCTBA
Paznen 11. JIuneiinsle onepaTropbl
Paznen 12. Kanonuueckue (Gopmsl
MAaTpHIIbI IUHEWHOTO onepaTopa
Paznen 13. JIuneiinble, OMIIMHEHHEBIC
Y KBaIpaTUYHBIE OPMBI

Bricokuii Crynent Brajgeer | JIeKunonHble u mnpaktuieckue | Pasmen 1. Marpuisl n | Texymuii KOHTpPOJIb —

YPOBEHL KOHICUTYAJIbHO-TIOHATHUHBIM 3aHATHA, CaMOCTOATCIIbHAsA OIIPEECITUTEIN OIIpOC, KOHTPOJILHASA
anmapaToM, HaydYHBIM SI3BIKOM H | paboTa oOy4arommxcs, | Pasgen 2. CHCTeMbl JTHHEHHBIX paGora.
TEPMHHOJIOTHEM BCErO | MOATOTOBKA M CHAYA | yiapenit
M3y4YEeHHOT0 MaTepuaa. MPOMEKYTOUHOM  ATTECTAUMH, | pysron 3. Ber opHas anre6pa

MOJTOTOBKA M Cllada SK3aMeHa. Pasnen 4. VpaeHemus muHmii w
OIIK-1.3. CrymeHt  BiajeeT o
3HAHUAMUAU BCETO HU3Y4YCHHOI'O HOBerHOCTeH o
MaTepHana, BiaeeT  HABHIKAMI Paznen 5. Jluneiinpie o00pa3el Ha
TEOPETHYECKOTO " MJIOCKOCTH U B IPOCTPAHCTBE
3KCIIEPUMEHTAIBHOTO Pasnen 6. Jluauu II-ro nopsiaKka
HUCCIEN0BAHUS 00BEKTOB Paznen 7. Iloeepxnoctu II-ro
npodeccuoHaIbHON MOpsAIKA
ACSATSIILHOCTH. Paznen 8. AnreOpanueckue

CTPYKTYpPBI




IK-2.3. CryneHt  Biajeer
3HAQHUSIMH ~ BCETO  HM3YyYCHHOTO
Marepuana, BIIAJEET METO/AaMH,
IpueMaMH,  ITOPUTMAMH U
crocobamu NPUMEHEHUS
COBPEMEHHOT'0 MAaTeMaTHYEeCKOTO
ammapara Uil peIleHus 3ajady
PO eCCHOHATTEHOM
JeSTCITLHOCTH.

Pa3nen 9. JIunelinple mpocTpaHcTBa
Pa3nen 10. EBxnnnoBEl U
YHUTapHbIE TPOCTPAHCTBA

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




2. IEPEYEHb OHEHOYHBIX CPEACTB

pasacity

Tabmuma 3
No | HammenoBanwue XapakTepruCTHKA OLIEHOYHOTO CPEACTBA [Ipencrasnenue onenounoro cpeacrea B8 POC
OLICHOYHOTO
CpecTBa
1 Ormpoc CpencTBo KOHTPOJISI YCBOCHHUs y4eOHOrO MaTepuana TeMbl, | Bompocsl mo Temam/pa3aenaM JUCIUTLTUHBI
paszena WM pa3feNioB AUCLHMILIUHBI, OpraHM30BaHHOE Kak
ydeOHOe 3aHATHE B BHUAC CcOOeCeIOBaHHS MPETOJaBaTeNs C
00y4aroIUMUCS.
2 | KonrponbHas CpenctBo mpoBEepKU YMEHHM MPUMEHSATH NOydeHHbIe 3HaHus | KOMIUIEKT KOHTPOIBHBIX 3a/IaHUi TI0 BapHaHTaM
pabora JUIS PEIIeHUs] 3aJad OMPEIEICHHOTO THIA 10 TeME WIH




3. OIMMCAHUE IOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHUA KOMIIETEHIIUA

OrneHMBaHUE PE3YJIbTATOB OOYUYEHMS MO JUCHMIUIMHE Anredpa M TreoMeTpus OCYIICCTBISETCS B COOTBETCTBUU C
[TooxxeHneM 0 TeKyIeM KOHTPOJIC YCIICBAEMOCTH U IIPOMEKYTOYHOM aTTeCTAllMH 00YJIarOITUXCSI.

[TpeaycMOTpeHBI CIEAYIOIINE BUILI KOHTPOJISA: TEKYIIU KOHTPOJIb (OCYIIECTBIICHHE KOHTPOJIS BCEX BUIOB ayJIUTOPHON U
BHEAYJIUTOPHON JEATEIHLHOCTH OOYYAIOIIETOCS C IIENBbI0 MOJMYYEHUS MEPBHYHON WH(OpPMAIMKA O XOJ€ YCBOCHHUS OTICITHHBIX
AIIEMEHTOB COJICP)KaHMS AWCIIUIUIMHBI) W MPOMEKYTOUHASI arTecTamus (OIEHUBACTCS YPOBEHb M KA4€CTBO TMOJTOTOBKH TIO
TUCIUILIAHE B IISJIOM).

[TokazaTenn W KpPUTEpUH OICHUBAHUS KOMIIETCHIMM, (OPMHUPYEMBIX B MPOIECCE OCBOCHHUS IaHHOW HCIMIUIAHEI,
OIMCaHbI B Ta01. 4.

Ta0mnumna 4.



Kon YpoBeHb OCBOEHUS Nunukaropsl Kpurepuu onieHuBaHuS pe3yiabTaTOB 00yUCHUS
KOMIIETEHIIUM | KOMIIETCHIIUU JOCTHKEHUS
KOMIIETEHIIUU
OIIK-1 3Haer
IIK-2 Henocratounsiit OIIK-1.1. He 3naem 3nauumensHoii uacmu mamepuana Kypca, He cCHOCOOeH camoCmOosmenbHO 8blOelsiMb
YpOBEHb 1IK-2.1. 211a6Hble NONOJCEHU 8 U3YHEHHOM Mamepuane OUCYUNIUHbL
Onenka
«HEYIOBJIECTBOPUTEIHHO»
ba30Bblil ypoBEHb OIIK-1.1. 3Haem He menee 50 % ocHo8HO20 Mamepuana Kypca, 0OHAKO UCNbIMbIEAem 3ampyOHeHUs 8 e20
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 3ampyOHeHls 8 peuleHuY 3a0ay
Bricokuii ypoBeHb OIlK-1.1. Iloxasvieaem enybooxoe 3Hanue U NOHUMAHUE Mamepuand, CnocoOeH NPUMEeHUMb U3YYEeHHbIll
Orenka 1IK-2.1. Mamepuan Ha nPaKmuKe
COTIIMYHO»
Ymeer
BazoBelii ypoBeHb OIlK-1.2 Ymeem eocnpouszeecmu ne menee 50 % ocnosnoco mamepuana Kypca, 0OHAKO UCHbIMbIEAET
1IK-2.2. 3ampyOHeHUs NPU peuleHuU NPAKmu4eckux 3a0a4
CpenHuil ypoBeHb OIIK-1.2 Ymeem pewamsv cmanoapmmusie npogheccuonanvuvie 3a0auu ¢ NPUMEHeHUeM NOIYHeHHbIX
1IK-2.2. 3HAHUU, UCNbLIMbIEAE He3HAYUUMelbHbIe 3AMPYOHEHUs 8 peuleHUU 3a0ay
Bricokuii ypoBeHb OIlK-1.2 Ymeem pewamsv cmanoapmuvle npogheccuonanvuvie 3a0auu ¢ npuUMeHeHueM NOJYYEHHbIX
1IK-2.2. 3HaHUll, NOKa3vlgaem 21yOoKoe 3HaHUue U NOHUMAHUE MAmepuand, CHocobeH peuums 3a0aiy
npu UsMeHeHuu opmMyauposKu
Biageer
BazoBeIii ypoBeHb OIIK-1.3. Bnaoeem muasvikamu meopemuieckozo U O9KCHEPUMEHMANbHO2O UCCIe008aHUs 00beKmOo8
1IK-2.3. npogeccuonanbHol 0essmelbHOCIMU, YC8OUL OCHOBHOE COOEPA’CAHUEe MAMEPUANA 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
OLICHUBAHUS Pe3yJbTATOB 00y4eHusl

3ananus B popme onpoca:

Onpoc wucnonb3yercs i TEKYIIEro KOHTPOJS YCIEBAGMOCTH OOYy4YarolMXCs 110
JUCLIMIUINHE B Ka4€CTBE ITPOBEPKU PE3YJIbTATOB OCBOCHUS TEPMHUHONIOIMH. KaxknoMy cryneHTy
BBIJIa€TCS CBOW COOCTBEHHBIN, Y3KO COpMYIHpOBaHHBIN Bonpoc. OTBET JODKEH ObITh YETKHM
" KpPaTKHUM, COACPKAIINM BCC OCHOBHBLIC XaPAKTCPUCTHUKU OIMUCBIBACMOI'0 IMMOHATUA, MHCTUTYTA,
KaTCropnuu, OTBCT NPCAOCTABIISACTCA B yCTHOfI MW TMChMEHHOMN (I)OpMe, B 3aBUCHUMOCTH OT TOrIO,
KaK 3aIlJIJaHMPOBaHO B paboyeil mporpaMMe 1o JaHHOM JUCHUIUIMHE.

3ananus B popMe NpaKTHYECKHX padoT

[IpakTuueckas paboTta mpencTaBiIsieT cO00M KOHTPOJIBHOE MEPOMPHUITHE MO YUeOHOMY
MaTepuanty KaxJI0u Tembl (pa3aena) AUCHUILTUHBI, COCTOSIIECE B MHANBUAYAIBHOM BBITOTHEHUN
00y4JarmuMcsl TPaKTHUECKUX 3aJaHUN JUIS OILICHKHU TMOJYYSHHBIX 3HAHWM, YMEHUN U BIaJICHUN
KOMIIETEHIIUSIMU, (POPMHUPYEMBIMU TI0 TaHHOW AUCIUTINHE.

BreimonHeHne TpakTHYECKUX paboOT  SBISETCS CPEIACTBOM  TEKYIIETO KOHTPOJIIS
YCII€BACMOCTHU 06y‘IaIOHII/IXC$I 10 AUCHUIIJIMHE W MOXKECT BKJIKOYATh B ceos CICAYIOIIUC THUIIbL
3a/IaHUI: 3aJlaHsl TUTIOBOTO BHJA M 3aJIaHHMsl TBOPYECKOTO XapakTepa, MO pe3ysibTaram
BBITMIOJTHEHHS] MPAKTHUECKUX 3aJaHuil oOyuaromue oQOpMIISIIOT OTYETHI, COAEPIKAIIUE AHAIN3
MOJIYYEHHBIX PE3YyJIbTaTOB U BHIBOJIBL.

S. MarepuaJjibl 1/ IPOBeIeHUS TEKYLEro KOHTPOJIA U
NPOMEKYTOYHOM ATTeCTAUNH

KOHTpOJ’IbHLIe 3aJaHusA:

Cemectp 1
1 a'll alZ —
aZl a'22

O &y -8 —ay-dy
O 8y -8y —8y -y,
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Ay 8y 833 — 8y "8y "3 T8y, Ay "8y — Qg 8y, 3 T Ay "y "8g3 — gy Ay Ay
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MI/IHOpOM M i JJICMCHTAa aij OIPEACIIUTEIIA TPETHETO MOPAAKAa HA3bIBACTCS OIIPEACTIUTEIID

BTOPOTO MOPS/IKA, OTYYAIONIUICS U3 JAHHOTO OMPEACTUTENS

BBIUEPKUBAHUEM JIFOOOW CTPOKH U CTOJIOIA, B KOTOPOM CTOUT JIaHHBIN 3JIEMEHT
BBIYEPKHUBAHUEM CTPOKHU, B KOTOPOU CTOUT JAHHBIN 3JIEMEHT U JFOOO0T0 CTONOIA
BBIYEPKUBAHHUEM JIF0O0H CTPOKH M JIF0OOT0 cTOJIOA

BBIYCPKHBAHUEM CTPOKHU U CTOJI6II3., Ha NCPECCUCHUU KOTOPBIX CTOUT IIaHHI)If/'I OJICMCHT

I[J'ISI QJICMCHTA aij OIIPEACIIUTCIIA TPETHETO ITOPAIKA anre6pqueCKoe JOITIOJIHCHHEC 3TOI'O
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Onpenenurenb paBeH
-2
22
-22
2

1 2 3
Onpenenurens |2 1 2| paBeH

3 21



-6

Onpenenurens paBeH HYIIO, €CIIU
DJIEMEHTHI KAaKOW—HUOYIb CTPOKH OIPEICIUTEINSI PABHBI JIEMEHTaM KaKOTO-HHOYIb CTONIOIA

3JIEMEHTBI OJIHOM CTPOKHU (CTONIOIA) OIPEICIUTENS COOTBETCTBEHHO PAaBHBI 3JIEMEHTAM
JIPYToi CTpOKH (cTONIOIA)

JJICMCHTBI KaKI/IX'HI/I6y,Z[B CTPOK IIPOIIOPHUHOHAJIbHBI

9JICMCHTBI KaKI/IX-HI/I6yI[b CTOH6I_[0B MMpOoNnoOpuruOHAJIbHBL

OHpe,I[CJ'II/ITCJ'IL HEC NUBMCHUTCA, CCIIN

NEpECTaBUThL MCCTaMH JIB€ CTPOKU

MNepeCTaBUThL MCCTAMM JIBa CTOJ'I6I_Ia

CTPOKHU OIIPCACINUTCIIA 3aMCHUTDH CTOJI6IIaMI/I, a CTOJI6III)I - COOTBCTCTBYIOIINMHA CTPOKaMU

MOJICTUTh JIEMEHTHI KaKOi-HUOY b CTPOKH (cTO01a) HA UX OOIIUN ASTUTEINb

Onpenenuresns TPEyrojJbHOrO BU/1A PaBeH
MIPOU3BEICHHUIO AIEMEHTOB TJIaBHOW JUaroHaiu
CyMME 3JIEMEHTOB TJIaBHOM JMaroHanu
MIPOU3BEICHHUIO HIIEMEHTOB MOOOYHOM JUaroHaiu

CyMMe 3JIEMEHTOB IMOOOYHOM JraroHaIn

. ManI/II_Ia Ha3bIBACTCsA KBaHpaTHOﬁ, CCJIn

YHCIIO0 €€ CTPOK MEHBIIE YHciia CTOIOI0B
YHCJIO0 €€ CTPOK PAaBHO YHMCIY CTOJIOIOB
YHCIIO CTPOK OOJIbIIIE YKCIa CTOJIOIOB

BCE DJIEMEHTHI ITIAaBHOM JHaroHalIn HYyJIn

. Ecau Bce HEAUMArOHaJIbHBIC 3JICMCHTHI KBa}IpaTHOfI MaTpulbl paBHBI HYJIIO, TO MaTpuia

Ha3bIBaeTCS
HYJIEBOU

S TUHUYIHOM
JTMaroOHaTbHOM

BBIPOXKJIECHHOM

. Ecimm y HHaFOHaHBHOﬁ MaTpulbl BCE NMaroHaJIbHBIC 3JICMEHTBI paBHBI €IUHUIIC, TO MaTpulla

Ha3bIBaETCS
HYJIEBOU
STUHUIHOM
IYaroHaJIbHOMI

BBIPOXKJICHHOM



14. Marpuna ir060ro pa3mepa, BCe JIEMEHTB KOTOPOW PaBHBI HYJIIO, HA3bIBACTCS
O HYJIEBOH

O EIUHUYHOM

O JUaroHaJbHOU

O BBIPOXKJIECHHOMN

3 5 7 1 2 4
15. Cymma matpung A={2 -1 0|uB=| 2 3 —-2|paBHa
4 3 2 -1 0 1

o
ENGEN
L
N
[N
N

w
w
w

1 2 1 0
4 /uB=|1 -1 2| paBHO
3 3 2 1

16. Tlpoussenenue matpuiy AB, rme A=

RN R
N O W

4 6 6
o) 1 7 3
8 11 14

8 0 7
o |16 10 4
13 5 7

8 11 14

3 5 7



17. Matpuna A Ha3biBaeTcs 0OPATHOM MO OTHOLIEHUIO K KBAAPATHON MaTpHIle A, eciy pH
YMHOXXEHHUH 3TOM MAaTPHUIIHl HA TaHHYIO KaK CIPpaBa, TaK U CJIeBA MOJIy4aeTCs

O HYJICBaig Marpula
O HEBBIPOXKJACHHAA MaTpulia
O C€IMHHYHaig MaTpula

O JvaroHajibHag MaTpuia

18. OOpaTHas MaTpuIia CyIIEeCTBYET TOTJa U TOJIBKO TOT/Ia, KOT/1a UCXOHAsl MaTpUIla
O BBIPOXKJICHHAS

O HEBBIPOXKJICHHAS

O JuaroHajabHas

O CIWHHUYHasdA

3 2 2
19. Marpuna, ooparnas matpunie A=|1 3 1| paBHa
5 3 4

% % %
o | ¥ 25 -Y
25 KU
% % %
o | ¥ 25 -Y%
% % %
% % %

o | ¥ 25 Y
25 K U

%o =K
_1y }/ _ 7
5 5 5
20. Cucrema ypaBHEHUH, IMEIOIIAst XOTs OBl OJTHO pPEIlIeHUE, Ha3bIBACTCS
O COBMECTHOU
O HECOBMECTHOM

O ONpEAcICHHON

O HEONpEeaeICHHOU

21. CoBMmecTHas cucTeMa ypaBHEHHI Ha3bIBAETCs OMPEAETICHHOM, €Clii OHA HUMEeT

o 0onee 0HOTO pelIeHUs



O CIAUHCTBCHHOC PCIICHUC
O XOTH OBI ABa pCUICHUA

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 CBOOOTHBIX KOA(PPHUIIMEHTOB

O U3 MEePEMEHHBIX

23. BcnoMoraTenbHBIN OMpeaeuTeNlb CHCTEMBI TPEX JTMHEHHBIX YPAaBHEHHI C TPEMs
HEM3BECTHBIMU A; MOJy4YaeTcs U3 ONpeaesuTeNs CucTeMbl A

O 3aMEHOM I-i CTPOKH CTOJO0IIOM CBOOOIHBIX YICHOB
O 3aMeHOH i-ro cToJ0La cToa010M CBOOOIHBIX YJICHOB
O 3aMEHOM I-i CTPOKH I-M CTOJIOIIOM

O 3aMeHOH i-ro cTonbua i-if CTpoKoi

X, —X, + X, =3
24. PerieHneM CUCTEMBI YPaBHEHUH < 2X; + X, + X, =11 sBaseTcs

X, + X, +2X; =8

o (1,2,4)
o (2,1,4)
o (421)
o (41,2

HTOroBLIN TECT.

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

mla = X2 +y2 +22;
B) |a] =x* —y? 2%,
Al w2 L2 L 42
C)\a\_x +ye+2%
D)\é\:‘x2+y2+zz‘;

B)|a]=X+y+2z.

2. YpaBHEHHE MIPSAMOM ¢ YIIIOBBIM K03 pHImeHToM:

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



C)§+X:l;

a b

D) Y — Yo =K(X—Xp):
By X=X _ YW
X=X YYo=V

3. ®OKyCHOE pacCTOSTHUE TUIICPOOITBI:

A c=b?—a? coma<b;
B) C=+a’ +b?;
c)c=a’—b? ccm a>b;
D) c=+va® —b® e a<b;
E)yc=+va’ —b? coma>bh.

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

B) (3;-3)
53
Ol5i5 |
33

D) (3;3);

E) (—2;3)
3 2 -5

5. Anre6Gpanteckoe J0TIOJHEHHE K 3JIeMEeHTy q, B MaTpHIle A=|-4 1 0 |:
5 6 2

A A, =-26;

B) A, =-34;

c) A, =34;

D) A, =—8;

E) A, =8.

6. JlaHBI BEKTOPBI 5(1,1,2) u 6(1,—1, 4) Haiitu ckanspHoe NpoH3BEAEHUE BEKTOPOB C=a+ 6 u

d=a-b.

A) 0;

B) 12;

C)-12;



D) 8;
E) 2.

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

B) 90°;

c)0°:

D) 135°;

E) 60°.

8. dokyc runepoons 144x% — 25y =3600:

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

c) c=+/119;

D) ¢ =60;
E) c=13.

Bapuant Ne 2.

1. CkanspHoe Npou3BeEHIE BEKTOPOB A = Xlr + ylj +z,k n b= XZT +Y, ]+ z,k :

0O

)a-b=xX, —Yy1Y, — 2,2
D) a-b =Xy, +X,Y, +2,2,;

E)a-b=xX, +Yy,Y, +2,Z,.
2. YpaBHeHHE MPSIMOA, IPOXOslel uepes JBE JaHHbIE TOUKH:

A) Ax+By+C =0;

B) y=Kx+D;
C)§+X=l;
a b

D) Y—Yo :k(X—XO);

By X=X _ YW

X=X Yo %1

3. DKCHEHTPUCHUTET IJLTUTICA:



C

A) €=—,ecm a<Db;
a

B) £=C-a,;

a
C) &€ =—,ecn a>b;

(@)

D)&=—,ecn &> D;

E) & =—,ecmm a<b.

oo oo

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

3 2 -5
5. AsreBpanteckoe IOTONHERHe K deMenTy go BMatpuue A=| —4 1 0 |:
5 6 2
A Ay, =-23;
B) Ay, =—-20;
c) Ay, =17;
D) Ay, =-17;
E) Ay, =20.

—

6. JlaHbl BEKTOpPBI é(O;— 3; 2) u b(— 1,1,0) Haiiti ckamsipHoe mpousBeneHue BektopoB C = a+b u

— —

d=a-b.
A) 0;

B) 11;
C)-12;

D) -3;



E) 12.

7. YpaBHEHHE NIPSMON, IPOXOIAIIEH Yepe3 TOUKY M (— 1; 3) 1 00pasyromen ¢ 0Cbi0 OX yroma 450 .

A X—y—-4=0;
B)3X—Yy+6=0;
C) 2X—y+4=0;
D) X—y+4=0;
E)—X—-Yy+2=0.
8. dokyc runepooIIbI 5X2 — 9y2 =45:
A) C= \/ﬂ;

B) c=2;

C)C= \/E;
D)C=4;

E) cC=3.
Bapuant Ne 3.

—
—

1. YcrnoBue napauienbHOCTH BEKTOPOB d U b:

A)a-b=cose;
5)5-6:0,
c»&ﬁzb%L

Eya-b=1
2. YcnoBue napauienbHOCTH JIBYX IPAMBIX Y = k1X + bl uy= k2X + b2 :
A k, =Db;
C) k2 = kl;
1
Ky
1
Ky
3. DKCHEHTPUCUTET IJUIUTICA TIPUHUMAET 3HAUYCHHE:
A —1<g<0;

B) £>0;



c) 0<e<l;

D) & >1;
E) ¢ >1.
3 -2 5
4. AnreGpantecKoe JONONHERHe K MeMenTy 8,3 BMatpuue A=| —4 1 0
5 6 2
A) Ay, =—28;
B) Ay; =0;
C) Az =8;
D) Ay =—8;
E) Ay; =28.

5. JlaHbl TpU TOUKH A(l; 0; 1), B(— 11 2) u C(O, 2; —1). Haiitu Touky D(X; Y, Z), eciu ATB = ED

A) (2;3,0);

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

6. YpaBHEeHHE IPMO, IPOXOISILIEH Yepe3 TOUKH A(— 1 3) " B(3; O):
A) 3X—4y+9=0;

B) Yy —X+5=0;

c) 3X+4y—-9=0;

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

E) —4x—-3y+12=0.

7. doxye runepsons 112 — 25y? = 275:
A c=+14;

B) C=6;

c)c=5;

D) ¢ =+/11;

E) C=36.

Bapuant Ne 4.



—

1. YcnoBue mepreHanuKyIapHOCTH BEKTOPOB d | b:

A a-b=cosg
5)5-5:0
c)a-b=la|b|;

2. YcnoBue nepneHIuKyISPHOCTH IBYX NMPAMBIX Y = k1X + bl ny= k2X + b2 :
A k, =Db;

B) k2 =—k1;
C) k2 =k1;
D) k2 :l;
Ky

E) K, ——l.
kl

3. DKCLIEHTPHUCUTET UIIEPOOIIBL:
C

A) €=—,eccm A>D;
a

B) £=C-a;

C
C) &€ =—,ecmn a<b;

C
D) & = —,ecnu A - BeleCTBEHHAS MMOJYOCH;
a
b
E) £ = —,eciu A - MHEMas ONYOCh.
a
1 3 2
4. Onpenenutenb 3-T0 MOPSIIKA A=|4 0 =:
1 31
A) 6;
B) 12;
C) 24;

D) 36;



E) 42.

1
3 01 5
5. Ilpou3BeeHne MaTpHII: . =:
POM3BEIICHNE MATPHIT 5 5 4
1
4
A) ;
12
01
By|—2 5 4|;
2 1

3 01
C) .
-2 10 4

D) HEeBO3MOXKHO;

B (4 12).
6. JlaHBI TpH TOYKH A(3, 3, — 2), B(O, -3 4) u C(O, -3 0) Haiitu Touky D(X; Y, Z), eciH

AB=CD:

A (3;9;-6);

B) (3;-9;6);

0 (-3,-3;2);

D) (0; 2; 3);

E)(—3;,-9;6).

7. Vpasiennie npamoii, npoxonsmeii uepes toucn A(—1; 4) u B(6;5):
A) 2x+3y—-10=0;

B) X—5y+19=0;

) X—7y+29=0;

D) X—5y+20=0;

E) IX—7y—-19=0.

8. doxyc snmmca 5X + 9y? = 45;
A c=+/14;

ByC=2;

Q) C=\/§;

D)Cc=4;



E)yc=3.

BapuantNe 5.

1. Yron Mexy BekTopamu a 1 b:

a-b
al +pl
b
al b

A) COSQ =

B) 9@ = ‘

C) COS ﬂ
Pl bl

D) cosp =|a|- [o);

E) COSp=a-b.
2. Paccrosmne ot touxn M (Xg; Y ) zo mpavois AX+ By +C =0:
|AX, + By, + C|

JAZ +B?
|AXo — By - C|

JAZ +B?

JA? +B?

|AX, + By, +C] /

A)d=

B)d=

C)d=

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

E)d =,/Ax, + By, +C.
3. DKCUIEHTPHUCUTET TUIEPOOITBI IPUHUMAET 3HAYCHHUE:
—-1<¢e<0;

B) £>0:;

c) 0<e<1;

D) & >1;

E)e>1.
12 O

4. OnpenenuTtelb 3-To MOPSJIKA: A=0 1 3 =:
5 0 -

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



D) 31;
E) 29.

1
3 21
5.Ecu A= 4 uB=|2 , TO iponsBeneane A4-B =:

-1 0 3
10
A) ;
12

B) (10 11);
2
o)1 |;

4

10
D) ;
11

E) HEBO3MOKHO.

6. ITpu xakoM 3HaueHuu [l HaHHBIC BEKTOPHI a= (2, — l, 3) ub= (1, 3, n) MEPIEHIUKYISIPHBI?
A) 4;
B) -3;

oL
L

oL
8

E) -4.

7. YpaBHeHHE NPAMOH, NapaiensHoi npsamoit Y = 3X—4 u npoxozsieii uepes Touxy M (2; 1).

A) y=3x-10;
B) Y =3X;
c) y=3x-5;
1
D) y:§x+1;
oy—-txsd
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) [0/ HTCS MATPHLA PA3MEPHOCTH:
A (mxn);
B) (m X k);
c) (nxk):;
p) (nxm):;
E) (k xm).

2. KaHOHMUYECKOE ypaBHEHHE OKPYKHOCTH:

2 2
X y .
nE Y g,
a? b?

B)(x—a) +(y—-b)’ =R?;
x2 2 '

Qafi;:L

D) y? =2px;

g) (x+a)” +(y+b)* =R2.
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. Haiitn nnvHy BekTOpa KB , ECIIH A(Z; -3; 2) u B(5, 3; O)

A) 5;
B) 7;
C) 4

D)\/ﬁ;

E) 8.
5. TIpu kakux 3uadennsx M u N Bexropsl & = (2, m, 3) ub = (6, 3, n) napajuIeIbHbI?

AM=3 n=3;



ByM=1 n=9;
com=9, n=1;
Dpm=3, n=9;

Egm=1 n=1.

6. Vpasrenne npamoii, napaiensuoi mpamoii 2X + 9Y —1=0 u npoxonsmeii uepes rouxy A(— 1; 3).
A) 2X+5y—-13=0;

B) 2X+ Yy —1=0;

c) 2X+5y=0;

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

E) 5Xx—2y+10=0.

7. OKCLEHTPUCHUTET DJIUIICA 25%° + 9)/2 =225:

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

1. CucreMa NTMHEWHBIX ypaBHEHUN UMEET €JMHCTBEHHOE pellieHne MpH MpuMeHeHnn Metoaa Kpamepa, ecnu:

, IpH AXi ?‘-‘O;
i

B) X; = A-AX;;

AX;
C) Xj = AI , IpH A-‘/—'O;

AX;
D) XI = AI , IpHu AZOI/IAXI io,

AX;
E) XI = AI , IpHu AZOI/IAXI :0,

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



2 2
y

PO

D) y? =2px;

g) (x+a) +(y+b)* =R?.
0 0 -10

3. OnpenenuTtens 3-ro nopsiaKa A=|0 7 10| =:
1 2 0

A) 25;

B) 70;

C) 80;

D) 50;

E) -70.

—

4. Haiitu ayiuHy BEKTOpa c=2a-b , €CJIH M3BECTHBI A = (6, 2, 1) u 6 = (0, —1, 2)

A) 33;
B)7;

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

5. Tlpn kaxux snasernax M u N sexropsr @ = (M, 1, —1) u b = (6, 3, N) napanenss?
Am=-3, n=2;

_3.

_1.

D)m=2, n=-3;

B) M=2,
c)m=2,

Eym=1 n=-3.

6. Ypasnenue npsmoii, nepnenukynaproit npamoii 2X +5Y —1=0 u npoxogsmeii uepes rouxy A(—1; 3).
A) 2X+5y+11=0;

By X—y—-1=0;

c) 2X+5y=0;

D) 9X -2y +11=0;

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

7. DKCLEHTPHUCUTET DILIHIICA 5X2 + 9y2 =45



4
A & =—;
3
B) ¢=4;
4
C)E=—;
5
2
D) &€=—;
3
\/E .
Bapuant Ne 8.
1. Penienue cucTeMbl JIMHEWHBIX YPaBHEHUI METOIOM 00paTHON MaTpUIIbL:
A AT X =B;
B) X =A-B;
) X=A"+B;
by X=A"-E;
5 X=A"-B.

2. KanoHudeckoe ypaBHEHHE apaboIIbL:

2 2
y
o Y
a’ b?
D) y? = 2px;

g) (x+a)” +(y+b)* =RZ.

2X—-y—-22=8
3. Onpenenurens A st cucremst ypasmenmit: ¢ X+ Y +22 =11 :
Ax+y+4z7=22
A) A=8:;
B) A=6;
c) A=-8;
D)A=4;

E) A=1.



~ ~ 1
4. HaiitTu KOOpIMHATEI BEKTOpa C= %é -3b , €CIIN U3BECTHBI a= (3, 21, g] 51 b = (0, 4, gj
A (0,1,5);
B) (1, -5,0);
o) (0,-5,1);
D) (-1,5,0);
E)| —15, 1) .
2
5. ¥Yroa Mexay BEKTOpaMHu a= 8? + I - 4‘2 u 6 = —T - 2|Z :
A) 90°;
B) 30°;
C) 00;
D) 45°;
E) 60°.
6. YpaBHeHHE NPSAMOH, EPIEHIUKYIAPHON npsimolt Y = 3X—4 u npoxozsimeii uepes Touxy M (2, 1)
A) Yy=3X-5;
B y=—2x;
3 ;
c) y=3x-10;
1

D) Yy =—X+1;

y 3
oy=ty.S

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+D;



q§+X:L
a b
D) Y — Yo =K(X—Xp):
By X=X _ YW
X=X YYo=V

2. KaHoHuueckoe ypaBHEHHE THIIEPOOIIbL:

2 2
A) :2+E:2:1:
B) (x—a)* +(y—b)’ =R?

2 2

X"y .
ol Y _1q;
a’ b?

D) y? = 2px;

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

BEPIIUHBI 4.

A) 0;
B) 1;
C) 2,
D)& 5:
E) 4.
X+y+z2=6
4. OmnperenuTeNh Ay JUTSL CHCTEMBI YPaBHEHHIA: X=-y+1= 3:
- X+y+z=7
A) Ay =—6;
B) Ay = 0;
C) Ay = 20;
D) Ay =-9;
E) Ay =14,

5. JlaHBI TOYKH A(l; 0; 1), B(— 1.1 2), C(O; 2; —1) u D(— 2; 3; 0) CkasipHOE TMPOW3BEACHUE

BEKTOPOB ATB . ﬁ =
A) 6;

B) -2;

C)0;

D) 2;

E) 7.



6. Yron mexy sexropavn A =1 +K n b =27 + 27 +K :
A) 45°;

B) 30°

c) 0°;

D) 90°;

E) 60°.

Bapuant Ne 10.

1. YpaBHEeHHE psIMON B OTpe3Kax:

A) Ax+By+C =0;

B) Yy=kx+D;
Q§+X=L
a b

D) Y — Yo =k(X=Xp):
By X% _ YW

Xo =X Yo W1

2. @OKyCHOE PacCTOSIHUE DIUTUIICA:

A) c=b? —az,ecmd a<b;
Byc=+a’+b?;
c)c=a’—b? ccma>h;

D) c=+va’ —b? e a<b:
E)C=’\/a2 —b2 ,ecm a>D.

3. lansl BepiuuHsl Tpeyroibuuka 4 (2; 4), B (0; 3) u C (6; 8). Haiiti anuHy MequaHbl, IPOBEICHHOM U3 BEPIIMHBI
B.

A) 0;

B) 1;

C) 2;

D) 4;

E) 5.

X +y—2=2
4. Onpenenurens AX juts cucremsr ypasuermit: § 2X — Y +4z2=1:
—X+6y +z2=5
A) AX=0;
B) AX =42;



c) Ax =1;

D) AX =—1;

E) AX=-42.

5. JlaHBI TOYKH A(3; 3, — 2), B(O; -2;— 4), C(O; 3; 0) u D(O; 2; 4). CxkanspHoe NpoHM3BEIEHHE
BCKTOPOB ATB . ﬁ =:

A) 6;

B) -3;

C)0;

D) 2;

E)7.

11. Vron mexay sexropan @ =91 —4] +5K ub =27 +2] — 2K :
A) 60°;

B) 30°;

c) 0°:

D) 45°;

E) 90°.

Kontpomaupyemsie kommnerennuu: OIIK-1, T1K-2
Oyenka KomMnemeHYyull 0Cyuecmeisiemcs 8 COomeemcmaeuu ¢ maoauyet 4.

KommiekT pa3HOYypPOBHEBbIX 3aJaHUI

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

2,3 1 4 3agaHus PEKOHCTPYKTHBHOIO YPOBHS

5 3agaHue TBOPYECKOI0 YPOBHS

Bapmuanr 1

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

5 2 -1 2 31 0-1
A=13 0 4L c=|3 0 M=|3-2
32 102 01 16

2. BpruucnuTh ompenenuTenb

AN W N
[

|

w

~



3. Pemmts maTpuunoe ypaBHeHHEe AX=B

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

4. PemmuTh CUCTEMY JIMHEHHBIX adreOpanuecKux ypaBHEHUM:
a) metosoM Kpamepa; 6) meromgom ["aycca

2x-3y+z=-11
4x-2y+3z=-14
6x—-y—-52=23

5. Haiitu obmiee u 0THO YaCTHOE PEIICHUE CHCTEMBI:
Xx+3y-2z=4
2X—4y+5z2=7
4x+2y+1z2=15

Bapuanr 2
1. Haiinure matpuny S=D*(C-2A), ecnu
2 -1 3 2 1 0
A=[-3 1 5§ c=|_1 2 4} D:(—22135J
to- 0 -3 5 meT
2 1 -3 4
3 5 -2 1
2. BpraucnuTh onpenenuTenb
0 -4 2 -1
3 2 1 -1

3. Pemmts maTpuuHoe 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 aNreOpandeckux ypaBHEHUN:
a) metosom Kpamepa; 6) meromgom ["aycca

dx+y-52=-14
3X+2y-z=3
2x-2y+3z=10

5. Haiitu oO1miee v 0IHO YaCTHOE PEIICHUE CHCTEMBI:
3X+4y-2z2=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 5§ Cc=|-1 -2 1| K=|10
1o 2 3 2 2 4-3

2 3 0 -1

35 1 -4

2. BBILII/ICJ'II/ITI) OHpe,Z[eJII/ITCJII)
21 -1 -3
3 4 -2 2

3. Pemmts maTpuunoe ypaBHeHHe AX=B

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

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

3X—y+3z=-4
2X+2y+3z=-11
3x+5y+z=-10

5. Haiitu ob11ee 1 0JHO YaCTHOE PEIIEHUE CHCTEMBI:
2X—-6y—-3z=-2
3Xx—2y—-z2=2
4X+2y+2=6

Bapmuanr 4

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

-2 1 1 0 -3 1-2
A=2 3 § Cc=|4 -2 -1 M=|-45
1 -8 5 1 2 0 -3

3 4 -21

1 -1 2 5

2. BwuuciuTh onpeaenuTeb
3 2 0 3
1 -5 3 2

3. Pemmts maTpuuHOe ypaBHeHHEe AX=B

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



4, PemuTh CHCTEMY JIMHEHHBIX alreOpandecKux ypaBHECHUM:
a) meronoMm Kpamepa; 6) metomom [Maycca

4x+y-3z=-1
2X+y-5z=-19
4x-3y—-3z=7

5. HaiiTu oO1mee 1 0JIHO YaCTHOE PEIICHUE CUCTEMBI:
3X+2y+4z=1
2X+y-5z=8
4x+3y+13z=-6
Bapuant 5

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

73
3 -4 1
Bz( J; o (2711 5|4
1 -50 (345,

2 -3
1 1 2 -1
4 1 -3
2. Bwruauciuth onpenenuTenb
1 -3 4 1
2 3 1 -2

3. Pemmts maTpuuHOe ypaBHeHHE XA=B

2 3 -1\ (7 4 0
X| 4 -2 o0l=|3 14 -2
-3 5 1) (-4 5 3

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

3x-3y+4z=8

2Xx-5y+2z=-5

6X+y-z=19

5. Haiitu oO1miee 1 0JTHO YaCTHOE PEIICHUE CUCTEMBI:
3x+4y+3z2=10
bx—-2y+z=4
X+10y+5z =16

Bapuanr 6

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



1 -3 2 0 2 1 1-2
D=0 1 1% Cc=|-6 4 2| B=|45
e b4 1 3 -2 5-5

3 3 2 1

1 5 1 2

2. Bpruuciuth onpenenuTenb
0 -3 4 -1
-2 1 -2 1

3. Pemuth MaTpuuHoe ypaBHeHUEe XA=B

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

4. Pemuth CUCTEMY JIMHEUHBIX aNreOpandeckux ypaBHEHUN:
a) metoqom Kpamepa; 6) meromgom ["aycca

4x+y-52=9

3X+2y—-z=12

2X—-2y+3z=5

5. Haiitu oOmiee penrenne cucteMsl 1 QyHIaMEHTAIBHYIO CUCTEMY PEIICHUH:
3Xx+2y+4z=0
2X+y-52=0
4x+3y+13z=0

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

4 1 1 3 1 -22
A=|=3 0 & Cc=l4 -2 2| B=|1-5
2o —4 0 -2 ~76

1 5 -31

2. Bpr4uciIuTh ONpenenuTenb L3 2

. c ompefemdTens |, 0, o

2 -3 3 1

3. Pemmts MmaTpuuHoe ypaBHeHHEe XA=B

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

4. PemmuTh CUCTEMY JIMHEHHBIX adreOpanuecKux ypaBHEHUM:
a) metogom Kpamepa; 6) meromom ["aycca



4x+y-3z=0
2X+y-52=-8
4x-3y—-3z=-20

5. Haiitu oO1miee penieHrne CUCTEMBbI M PYyHIAMEHTAILHYIO CHCTEMY PeIICHHIA:
2x—-6y-3z2=0
3x-2y-z=0
dx+2y+2=0

Bapuanr 8

1. Haiigute matpuny S=(2B-C)*A, eciu
1 3 1

_ . ~-31-4 ~1-2 2
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. Pemmts maTpuuHoe ypaBHeHHEe AX=B

-1 7 1
0| X=l7 2
-1 3 -1

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

2x-3y+z=-3
4x-2y+3z=4
6x—y—-22=25

5. Haiitu oO1iee pemieHne CUCTEMbI U PyHIAMEHTATBbHYIO CHCTEMY PEIICHUNA:
3x+4y-2z=0
X+3y+2z=0
X—2y—-6z=0

Bapuanr 9

1. Haiigute matpuity SEM*(2A+C), eciu



-2 6 -4 4 3 0-1

A=l 2 F M=l0 4 1] Cc=|45
3 -1 2 -2 -5 _14
2 2 3 -2
-5 1 -1
2. Bpruuciuth onpenenuTenb 1 -
3 -1 0 2

3. Pemuth MaTpuuHoe ypaBHeHUEe XA=B

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

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

3X-y+3z=12
2X+2y+3z=2
3x+5y+z=-10

5. Haiitu o0miee 1 01HO YaCTHOE PELICHUE CHCTEMBI:
3x+4y+3z2=10
5X-2y+z=4
X+10y+5z =16

Bapuant 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 ~3 2 4 5 4
2 1 0 -1
-1 3 4 3
2. BpauciuTh onpenenuTens 12 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 cHCTEMY JIMHEHHBIX alreOpandecKux ypaBHECHUMN:



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

5. Haiitu obmee pemeHne cucteMbl U GQyHIaMEHTATBHYIO CUCTEMY PEIICHUH:
X+3y-2z=0
2Xx—4y+5z2=0
4x+2y+2=0

Tema 2. DjieMEHTbl MATPUYHOTO AHAIN3A. AHAIUTUYECKAsI TEOMETPHUSI.

1 3agaHne peKOHCTPYKTHBHOIO YPOBHS
2 3ajaHne TBOPYECKOIro YPOBHS

Bapuant 1

1. Jlanbl BekTOpBI @ = {1;1; -1}, b ={2;3; -1}, ¢ = {-3;2;3}, ¥ = {0; 6; 1}. Jlokasarh, 4O
BEKTOPBl @, b, ¢ o0Opa3yloT 0a3uc B MpoCTpaHCTBe. HallTh KOOpAMHATHI BEKTOpa X B 3TOM
Oasuce.

2. Jlanbl koopauHaThl BepinH Terpadapa ABCD. Haiitu:

a) momaab ocHoBanust ABC

0) ypaBHEHUE BBICOTHI TeTpadipa DK

B) YpaBHEHHE MPsIMOH, poxoasmeit yepe3 Touky C mapamiensHo Beicote DK

r) pacctosinue ot Touku C o rpanu ABD

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

K) 00beM TeTpadapa ABCD

3) BEJIMYMHY IJIOCKOTro yria npu BepiuHe C minockoctu BCD

W) BeIMUUHY yriia Mmexay peopom CD u mnockocteio ocHoBanust ABC

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

Bapuanr 2

1. Jlausr Bextopel @ = {3;—3;1}, b = {1;1;2}, ¢ = {2; —1; 4}, ¥ = {6; —3; 7}. lokazarp, 4T0
BEKTOpHl @, b, ¢ 00pa3yroT 0asuc B MpOCTpaHCTBE. HaiiTh KOOpAMHATHI BEKTOpa X B DTOM
Oasuce.

2. JTansl KoopAMHATHI BepiiuH TeTpadapa 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 1o rpanu ABD

1) ypaBHEHHE TUIOCKOCTH, TTpoxoasiei yepe3 Touku B u C neprnenaukymspHo iockoct ABC
e) unHy pebpa BD

X) 00bem Terpadapa ABCD

3) BEJIMYMHY IJIOCKOT0 yria npu BepiuHe C mnockoctu BCD

1) BenMuMHY yria mexay peopom CD u mmockoctrio ocHoBanus ABC

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



Bapuanr 3

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

2. Jlanbl koopauHaThl BepimnH TeTpadapa ABCD. Haiitu:

a) mioniaab 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, Mpoxosmieit uepe3 Touku B u C neprnenaukynspHo miockoctu ABC
e) nuny pebpa BD

x) 00beM TeTpasripa ABCD

3) BeIMUMHY IJI0CcKOro yria npu BepmuHe C miockoctu BCD

W) BeIMYUHY yria Mmexay 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 MpoOCTpaHCcTBe. HailTh KOOpAMHATHI BEKTOpa X B 3TOM
Oazuce.

2. JTansl KoopAMHATHI BepiIuH TeTpa3gpa ABCD. Haiitu:

a) momaab ocHoBanust ABC

0) ypaBHEHUE BBICOTHI TeTpadipa DK

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

r) pacctosinue ot Touku C o rpanu ABD

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

x) 00BeM TeTpadipa ABCD

3) BEJIMYMHY IJIOCKOTro yria npu BepiuHe C minockoctu BCD

M) BeIMYUHY yriia Mmexay pedpom CD u mmockocteio ocHoBanust ABC

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

Bapuanr 5§

1. JlaHbl BEKTOpHI @ = {1;1; -3}, b =1{3;3; -2}, ¢ = {—2;—4;1}, ¥ = {2;0; —4}. JTokxazats,
4TO BEKTOPHI @, b, ¢ 00pa3yroT 0asuc B mpocTpaHcTBe. HallTH KOOpAMHATEI BEKTOPA X B OTOM
Oasuce.

2. JTansl KoopaAMHATHI BepiuH TeTpadapa ABCD. Haiitu:

a) momaab ocHoBanust ABC

0) ypaBHEHHUE BBICOTHI TeTpa’ipa DK

B) ypaBHEHHE MPSIMOM, TTpoxoAsIiei uepe3 Touky C mapamiensHo BeicoTe DK

r) pacctosinue ot Touku C no rpanu ABD

1) YpaBHEHHE ITIOCKOCTH, Mpoxosiiei yepe3 Touku B u C nepnenaukynsapro miockoctu ABC
e) unHy pedpa BD



x) 00beM TeTpasripa ABCD
3) BEJIMYUHY IJIOCKOTO yria mpu BepmmHae 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 xommuHeapHpI?

2. lansl KoopanHaTHI BepiiuH Tetpa3dapa ABCD. Haiitu:

a) ruroniaap ocHoBanus ABC

0) ypaBHEHUE BbICOTHI TeTpasapa DK

B) ypaBHEHHE MPSAMOM, poxosuieit yepes Touky C mapamnensHo Beicote DK
r) pacctosinue ot Touku C o rpanu ABD

1) ypaBHEHHE TJIOCKOCTH, Ipoxosiieil uepe3 Touku B u C nepnenaukynspHo miaockoctu ABC
e) mHy pedpa BD

k) 00BeM TeTpaspa ABCD

3) BeJIMYHHY IUT0CKOro 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. Jlansl BekTOpBI @ = {1, -1;4}, b = {2;-2;3}, ¢ = {1;4; -2}, ¥ = {4;1;5}. Jlokasats, 4TO
BEKTOpHI @, b, ¢ oOpa3yror Oazuc B mpocTpaHcTBe. HaiiTm koopauHaThl BEKTOpa X B OTOM
Oasuce.

2. Jlansl KoopauHATHI BepiuH TeTpadapa ABCD. Haiitu:

a) ruroniaab ocHoBanus ABC

0) ypaBHeHUE BBICOTHI TeTpadapa DK

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

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

x) o0beM TeTpasipa ABCD

3) BEeIMUMHY TJI0CKOTO yria rnpu BepmuHe C miockoctn BCD

W) BeJIMYUHY yria mexay pedpom CD u minockoctsio ocHoBanust ABC
A(0,0,0); B(1,2,3); C(1,1,-2); D(3,5,3)

Bapuanr 8

1. Jlanb! BekTOpEI @ = {1;-2;2}, b ={3;1; -1}, ¢ = {4; -1, 2}, ¥ = {8; —2; 3}. Jlokazats, 4TO
BEKTOpHI @, b, ¢ oOpa3yror 0Oazuc B mpocTpaHcTBe. HaiiTm kKoopmuHaThl BEKTOpa X B ITOM
Oasuce.

2. lanbl koopauHaThl BepimH TeTpadapa ABCD. Haiitu:

a) rroniaab ocHoBanus ABC

0) ypaBHeHHE BBICOTHI TeTpadapa DK

B) YpaBHEHHE MPsIMOH, poxoasieii uepe3 Touky C mapamiensHo Beicote DK



r) pacctosinue ot Touku C 1o rpanu ABD

1) YpaBHEHHE IIOCKOCTH, Mpoxosiiei yepe3 Touku B u C nepnenaukynsapro miockoctu ABC
e) nuHy pedpa BD

k) 00BeM TeTpasapa ABCD

3) BEJIMYMHY IJIOCKOT0 yria npu BepmuHe C mnockoctu BCD

1) BeNMYMHY yria mexay peopom CD u mmockocTtsio 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}. Jlokasarb, 4TO
BEKTOpHl @, b, ¢ oOpa3yror 0Oazuc 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 napamiensHo Beicote DK

r) paccrosiaue ot Touku C o rpanun ABD

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

K) 00beM TeTpadapa ABCD

3) BeIMUMHY IJI0CKOro yria npu BepmuHe C miockoctu BCD

M) BeIMUYUHY yriia Mmexay peopom CD u mmockocTsio ocHoBanust ABC
A(1111-1)1 B(2!312)1 C(2!21-3)1 D(4,6,2)

Bapuanr 10

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

2. Jlansl KoopauHaTHI BepinH TeTpadapa ABCD. Haiitu:
a) ruroniaab ocHoBanus ABC
0) ypaBHeHHE BBICOTHI TeTpadapa DK
B) YpaBHEHHE MPsIMOH, mpoxoaseil yepe3 Touky C napamiensHo Beicote DK
r) pacctosiaue ot Touku C o rpann ABD
1) ypaBHEHHE TUIOCKOCTH, ITpoxoasiei yepe3 Touku B u C neprnenaukynspHo miockoctu ABC
e) nnuHy pebpa BD
x) o0beM TeTpasipa ABCD
3) BEeIMUMHY 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 CoOomeemcmeuu ¢ maoauyet 4.

Bonpocsl K 3k3aMeHy
I cemectp.



Jlureparypa:
Edumos H.B., Kpatkuii kypc anaimtrueckoi reometpun. M., «@uzmatrusy, 2005.
Krnerenuxk JI.B., COopHUK 3a/1a4 110 aHATTUTUIECKON TeomeTpun. M., «Dusmarruszy, 2004.

1. [TonsiTrie MaTpuLlbl BTOPOTo nopsiika. OnpeneanuTenu 2-ro nopsaka.

2. CucreMbl TUHENHBIX YpaBHEHUN 2-T0 MOpsIIKa.

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

4. [TonsiTe MaTpuLbl TpeThero nopsiaka. Onpenenutenu 3-ro NOpsAaKa — MOHITHE
MUHOpA, aNreOpanyecKkoro AOMOJHEHUS, ONPEeAETUTENs.

S. Omnpenenurenu 3-ro nopsaka. CpoiicTa.

6. CucreMbl TUHEUHBIX YpaBHEHHH 3-T0O TTOPsAKA.

7. OHOpPOHBIE CUCTEMBI JIMHEHHBIX YPABHEHUM 3-TO MOPsAKA.

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

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

10.  JluneiiHble omepaiuu HaJ BeKTOpaMu. Pa3znokeHue BekTopa o 6a3ucy Ha
IJIOCKOCTH U B IIPOCTPAHCTBE.

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

12. BekrtopHoe npousBeaeHne BeKTopoB. CBolicTBa. Beiuncienne BEKTOPHOTO
IIPOU3BENICHUS B KOOpAMHATAX.

13.  CwmemanHoe npousBefeHne BeKTOpoB. CBolicTBa. Briuncienrne cMenanHHoro
IIPOM3BENICHUS B KOOpAMHATAX. Y CJIOBHE KOMILJIAHAPHOCTHU 3-X BEKTOPOB.

14.  Tloustue nunuu. [lonsatue ypaBHEHHS JTUHUIO.

15.  3apaua o nepeceyeHUU IBYX JIUHHM.

16.  IlapameTrpuyeckoe ypaBHEHHE JTHMHHH.

17.  IlpsimMas Ha MJIOCKOCTHU — O0Illee ypaBHEHUE, YPABHEHHE C YTIIOBBIM
KOA(PHUITUEHTOM.

18.  HccnenmoBanue o0ImIero ypaBHEHHUs MPSMOI Ha IMJIOCKOCTH. Y paBHEHHUE TPSIMOHN B
OTpe3Kax.

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

NEPNEHIUKYIAPHOCTU 2-X MPSAMBIX.
20. YpaBHEHHE NPAMON TPOXOASIIEH Yepe3 3a1laHHYI0 TOUKY B JAHHOM

HaIpaBJICHUU.

21. YpaBHEHHE NPAMON TPOXOASAIIEH Yepe3 JBE TOUKH.

22. PaccrosiHre MexXy TOYKOHN U IIPSIMOU Ha IJIOCKOCTH.

23.  CoBMecTHOE UCCIIeIOBaHUE YPAaBHEHHI ABYX MPSIMBIX HA IIOCKOCTH.

24.  VYpaBHeHHE NPSIMOIl B MOJSPHBIX KOOPIUHATAX.

25. HopmanbHoe ypaBHeHue npsimoii. PaccTossHrEe MeX 1y TOUKOM U IPSIMOi Ha
IJIOCKOCTH.

26.  YpaBHEHHeE ITydKa MPSMBIX.

27.  OOuiee ypaBHEHHE IIOCKOCTH.

28.  HccnenoBaHue o0MIETro ypaBHEHHS TUIOCKOCTH.

29.  VYpaBHEHHE IUIOCKOCTH B OTpE3Kax.

30.  VYrox Mexmy ABYMS ILUIOCKOCTSIMH. Y CIIOBHE TTAPAIICITFHOCTH U
NEPIEHIUKYIPHOCTU 2-X TUIOCKOCTEH.

31.  VYpaBHeHHE IUIOCKOCTH MPOXOISIICH Yepe3 TPH TOUKH.

32.  HopmanbpHOe ypaBHEHHUE IJIOCKOCTH. PaccTosiHME OT TOUKH 10 TUIOCKOCTH.

33.  YpaBHeHHeE MPsIMOH B MPOCTPAHCTBE — KAHOHHMYECKOE, TTApaMETPHUIECKOE, O0IIIee.

34.  VYrou MexIy ABYMS NMPSMBIMHU B IPOCTPAHCTBE. Y CIIOBHE MapalIeIbHOCTH U
HNEPHEHANKYIAPHOCTH 2-X MPSAMBIX.

35. YpaBHeHUE NPAMON TPOXOAAIIECH Yepe3 JBE TOUKHU.

36.  Yros Mexay NpsMoi U TIIOCKOCTH.

37. Ilepecedyenue npssMON U INIOCKOCTH.



38.  PaccrosiHHE OT TOYKH JI0 IMJIOCKOCTH B TIPOCTPAHCTBE.

39.  PaccrostHEE OT TOYKH JIO PSIMOM B IIPOCTPAHCTBE.

40.  Ompenenenue ruunca. KaHoHndeckoe ypaBHEHHE AIUIHIICA.

41.  HccnenoBanue (hopmbl duIHIICA.

42.  DKCUIEHTPUCHUTET DIUIMIICA.

43.  PanumoHanbHOE BBIpaKCHUE (POKATBHBIX PAIMYCOB AJLTUIICA.

44.  Ilapamerpuueckoe ypaBHEHUE 3JUIMIICA.

45.  JlupekTpuCHI dJUIHIICA.

46.  KacarenbHas K dJUIAIICY.

47.  Omnpenenenue runepOosibl. KaHoHnYecKoe ypaBHEHHE TUTIEPOOJIBI.

48.  UccnenoBanue GpopmMbl runepooIbl. ACUMITOTH TUIEPOOIHI.

49.  DKCHEHTPUCHUTET rUNepOOIIHI.

50.  PammoHanpHOE BhIpaxeHHe (POKATBHBIX PATUyCOB TUIIEPOOITHI.

51.  JIupeKTpuchl TUIIepOOJIBI.

52.  KacarenbHas k runepoore.

53.  Omnpenenenue napadomnsl. KanoHnueckoe ypaBHeHHE Mapadoibl.

54.  UccnenoBanue GopMbI mapadoIIbL.

55.  Kacarenpnas x nmapabose.

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

58.  IIpeobpa3oBanue MpsMOYTOIBHBIX KOOPAMHAT IPH MIEPEHOCE Hadaia KOOpAUHAT

1 IOBOPOTE OCEM.

2003.

CK.

2003.

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

0) runepOOTNYECKUN THIT,

B) MapaOOJUYeCKUil THII.

60.  IloBepXHOCTH BTOPOTO MOPSIIKA:

a) DJUTUTICOMT,

0) runepO0IoUIbI;

B) KOHYC;

T') MapaboIOUIbI;

1) UATUHAPBI

II cemecTp.
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IIpockypsixos 1.B.
COopnuK 3a1a4 1o TuHElHOH anreope, M., «Haykay, 1970.

1. [Tonsite MaTpuiibl, ee pa3mepHoCcTH. [IoHATHE CTPOKH MaTPHIIbI, TIOHATHE
CTOJI011a MaTPULIBI.

2. [Tonsite MaTpuibl cTpoku. [ToHsATHE MATPHUIIBI CTOIOLIA.

3. ITonsiTe kBaapaTHOM MaTpulbl. [IoHsATHE IIIaBHOW JUaroHaIu KBaJApaTHON
MaTpulibl [loHsATHE eIMHUYHON MaTPUIIBL.

4, PaBencTBO Marpuil.

5. CroxkeHue MaTpHil.

6. YMHOKE€HNE MaTpULbl HA YHUCIIO.

7. YMHOKEeHHE MaTpull. Y MHOKEHUE KBaJpaTHbIX MaTpull. CBOMCTBA.

8. TpancnonupoBanue marpuil. CBolicTBa.

9. O nopsiixe CyMMHUPOBaHHUS.

10.  JluneitHOoe mpocTpaHCTBO CTPOK. [loHATHE TMHEHHOW KOMOUHAIINH CTPOK.
JluHeitHast 3aBUCUMOCTD ¥ HE3aBUCUMOCTb CTPOK MaTPHIIbI.

11. DJIeMEeHTapHOE MPeoOpa3oBaHNE MATPHIL.

12.  TlpuBeneHue MaTpHIIbl K CTYIIEHYATOMY BH]Y IPU TOMOIIIH 3JI€MEHTAPHBIX
peoOpa3oBaHUM.

13.  Marpuiisl 3JeMEeHTapHBIX TPeoOpa30BaHUA.

14.  TlousTHe ompeAeauTessl MaTPUIl TIEPBOTO, BTOPOTO M TPETHETO TOPSIIKOB.

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

16. CBolicTBa onpeneIuTes.

17. Brruncnenue onpeaenuTens.

18.  IlousTHe 0OpaTHOM MaTpHIIbI.

19.  CaoiicTBa 00paTHBIX MATPHII.

20. Meton JXKopaana HaxoxaeHUs 00paTHON MaTpPHUIIBI.

21. Cnioco6 noctpoenust o0paTHOM Matpuilbl MeTo1oM JKopiaHa.

22.  Ilonsarue muHopa k-ro mopsaka.

23. [TonsiTue panra MaTpuIlbL.

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

25.  OCHOBHBIC MTOHSTHS.

26.  Teopema Kponexepa-Kanemnu.

27. DKBHUBAJICHTHBIC JTUHEHHBIE CUCTEMBI.

28.  Meron 'aycca.
29.  Meroxa Kpamepa.

30.  OnmHOpOAHBIE JIMHEHHBIE CUCTEMBI.

31. HeonHnopoaHbie TUHEHHBIE CUCTEMBI.

32.  Omnpenenenue JMHEWHOTO MPOCTpaHCTBa. [IpuMephI TMHEHHBIX MPOCTPAHCTB.
33.  IIpocreiinmme cBOWCTBA TUHEHHBIX TIPOCTPAHCTB.

34.  Jluneiinsie moanpocTpaHcTBa. [IpuMepsl TUHEHHBIX MOAMPOCTPAHCTB.
35. IIpocreiimne cBONCTBA TMHEWHBIX MOAIPOCTPAHCTB.

36.  Cymwma u nepeceueHue TUHEHHBIX MOAIPOCTPAHCTB.

37. CBoiiCTBa CyMMBI U ITEPECEUECHMS JIMHEUHBIX TOANPOCTPAHCTB.

38.  lloHsATue MMHEHHON 000IOYKH.

39.  OcHOBHBIE CBOWCTBA TUHEHHOMN 000IOUKH.

40.  JluneiiHas 3aBUCHUMOCTb.

41.  baswuc. Pa3mepHOCTD.

42.  3ameHa 6azuca.

43.  EBKIMIOBBI MPOCTPAHCTBA.

44,  Hepasenctso Komu-byHnskoBckoro. HepaBeHCTBO TpeyrojabHuUKa.



45.  IlonsaTue yria MexAay 3JIEMEHTaMH €BKJIMI0BOr0 npocTtpaHcTsa. [lonsTue
OPTOHOPMHMPOBAaHHOW CUCTEMBI 3JIEMEHTOB.

46. Merton oproronanu3zanuu. [loHsTHE OPTOHOPMUPOBAHHOTO Oa3uca.

47. OpTOroHanbHOE JOTOJHEHHE.

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

49.  T'eomerpuyeckas HHTEpIpPETALUs KOMIUIEKCHOTO YHCIIA.

50.  Tpuronomerpuyeckas (hopMa KOMIUIEKCHOTO YHUCIIA.

51.  ®opmyna Myagpa.

52. IToHsTHE KOPHA N-0M CTENEHU U3 KOMIUIEKCHOTO yucia. @opmyna 1is
BBIUMCJICHHS KOPHS N-0i1 CTENeHU U3 KOMIUIEKCHOTO YHCIa.

53.  TlokazarenbHas (hopMa KOMIUIEKCHOTO YHCIIA.

54.  Tlonsarue nuHeliHOTO TIpeoOpa3zoBanus. [Ipumepsr.

55.  Tlonsarue oOpa3a IuHEHHOTO MpeoOpa3oBanms. PaHT MuHEHHOTO MPeoOpa3oBaHHUs.

56.  Ilowmsarue supa muHEHHOTO MpeodpazoaHus. JleekT muHeHHOTO
peoOpa3oBaHus.

57.  Teopema 0 MOCTPOSHUU JTUHEHHOTO OTOOPAKECHHSI.

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

59. ITonsiTne nuHenHOro oneparopa. [loHsATHE TPOU3BEACHNUS TMHEHHBIX ONIEPATOPOB.
Teopema 0 IMHEHHOCTH MTPOU3BEACHUS JTUHEHHBIX ONIEPATOPOB.

60.  Tlousarue obparHOTrO oreparopa. Teopema 00 0OPaTUMOCTH TUHEHHOTO
oreparopa.

61. [TonsTe 0 MaTpule TMHEUHOrO onepaTopa. [Ipumepsl.

62.  Marpuisl CyMMBI U IPOU3BEACHUSI TUHEHHBIX ONEPaTOPOB.

63.  CBs3b MEXIy MaTpPHIIAMH JTUHEHHOTO OlepaTopa B pa3IUYHbBIX Oa3ucax.

64.  IloHATue coOCTBEHHOIO 3HAUEHUS U COOCTBEHHOT'O JIEMEHTA JIMHEHHOTO
otobpaxenus. [Ipumepsl.

65.  IloHATue XapakTepUCTUYECKOE ypaBHEHME JIMHEHHOro oToOpaxkeHus. Teopema o
HE3aBUCHMOCTH XapaKTePUCTHUYECKOTO YPAaBHEHUS INHEHHOTO OTOOpakeHus OT Oasuca.

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

67.  CaoiicTBa onepanuu CONpsKEHMs.

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

69.  CaolicTBa caMOCOMPSKEHHOTO OTIepaTopa.

70.  Teopema 0 COOCTBEHHBIX 3HAUEHHIX CAMOCONPSKEHHOTO OIlepaTopa.

71. Teopema 0 COOCTBEHHBIX DJIEMEHTAX CAMOCOTPSIKEHHOTO OrepaTopa.

72.  TlonoXuTenbHO OIpeaesieHHbIE CAMOCOIPSKEHHbIE OIIepaTOpBbI.

73.  Tlonsarume xBaapatndHoii popmel. [Tpumepsr.

74.  CBsi3b MEX1y KBaIpaTUYHBIMHU (DOPMaMU M CaMOCOTIPSHKEHHBIMU OIIEPaTOPaMHU.

75.  Teopema o npuBefeHUH KBaJAPaTUUHON (POPMBI K TUArOHAIBHOMY BUTY.

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

77. Meron Jlarpanxa.

78.  Knaccugukaius KpUBbIX 2-TO MOPSAIKA.

79.  Kunaccugukamnus moBepXHOCTEH BTOPOTO MOPSAKA.

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

81. Ornpenenenne KoJblia.

82. ITonsTue noss. [IpuMepsl YUCIOBBIX MOJIEH.

83.  I'pynmsr:

a) OnpeneneHye ¥ NpUMepsl rpyNibl. ['pymna noacTaHOBOK

0) [Toarpymnmsr.

B) [luknuyeckue rpynmsl.



r) Huxnndyeckue noArpymnisl.
[Ipumep KOHEUHOHN MUKIMYECKON TPYIIIIHI.

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



