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1. HACHOPT ®OHJIA OHEHOYHbIX CPEACTB

o quctumimHe KAJITEBPAURT' EOMETP U Sy
O1neHOYHBIC CpEACTBA COCTABJSIOTCS B COOTBETCTBHUM C  pabodeil mporpammoit
JUCITUTUIMHBL U TIPEICTABISIOT COO0M COBOKYITHOCTh KOHTPOJIBHO-U3MEPHUTEIBHBIX MaTePUAIOB
(TumoBBIe 3amayu (3a7aHMs), KOHTPOJIbHBIE PAaOOTBI, TECThI W Ap.), NMpPeAHA3HAYCHHBIX IS
U3MEPEHUS YPOBHS JOCTIIKEHUS O0yUJaIONIMMHUCS YCTAHOBICHHBIX PE3y/IhbTaTOB O0yUCHUSI.
O1eHOYHBIC CpPEJCTBA  HCMOJB3YIOTCS TPU  IMPOBEACHHHM  TEKYIIETO  KOHTPOJIA
YCIIEBAEMOCTHU U MTPOMEKYTOUHOM aTTECTaIUH.

Tabmuua 1 - [lepeyenb KoMmneTeHIHA, (POPMUPYEMBIX B IPOLIECCE OCBOSHUS TUCIUILIIHBI

Kox
HaumeHoBaHue pe3yjibTaTa 00y4eHUus
KOMIIeTeHIHH
OIIK-1 Crnoco0OeH MpUMEHSTh €CTeCTBEHHOHAYYHBIE M OOLICHMH)XCHEPHBIC 3HAHUS,

MCTOABI MAaTEMATUYCCKOTO aHAaJIM3a W MOACIIMPOBAHUA, TCOPETHYCCKOI0 H
OKCIICPUMCHTAJIIBHOT'O UCCJIICIOBAHUS B HpO(bGCCHOHaHBHOﬁ JACATCIIBHOCTH

OIIK-1.1. 3HaeT OCHOBBI MaTeMaTUKH, PU3UKU, BEIUUCIUTEILHON TEXHUKU U
MIPOrpPaMMHUPOBAHHUS.

OIIK-1.2. ¥YMeer pemarh CTaHIApTHBIE MNPOPECCHOHAIBHBIC 3aa4dl C
MIPUMEHEHHEM €CTECTBEHHOHAYYHBIX U OOLICMH)KEHEPHBIX 3HAHUN, METOJ0B
MaTEeMaTHYECKOro aHallM3a U MOJIETTUPOBAHUSL.

OIIK-1.3. Bnaneer HaBbIKAMM TEOPETUYECKOTO M 3KCIEPHUMEHTAIBHOIO

UCCIIEIOBAaHMS 0OBEKTOB MPO(ECCHOHATLHON JAEATEIIEHOCTH.

KoHeuHbIMU pe3ynpTaTaMu OCBOCHHUS AMCUUILUIMHBI SBISIOTCS C(HOPMUPOBAHHBIE KOTHUTHBHBIC
JICCKPHUIITOPBI <«3HATh», «YMETbY», «BIAICTh», PACHHCAHHBIC IO OTACIBEHBIM KOMIICTCHIIMSM.
dopMHpOBaHUE JIECKPUIITOPOB MPOUCXOJUT B TEUCHHE BCETO CEMecTpa IO JTalaM B pamKax
KOHTAKTHOM paboThl, BKIIOYAOLIEH pa3IvMyuHble BUJbI 3aHATUNH U CaMOCTOSTEIbHON paloThl, ¢
IPUMEHEHUEM pa3IMyYHBIX bopm U METOJI0B oOyueHus (Tabm. 2).



Tabnuna 2 - ®opMupoBaHHEe KOMIETEHIIUH B MPOIecce N3YYSHHST JUCIUTUIMHBL:

o1
3aHATHUH

Kon YpoBeHb WNuaukatopsl noctxkeHus | Bug  yueOHBIX Kontponupyembie paznensl u TeMbl | OlleHOYHBIE CPEICTBA,
KOMIIETCHIIUHM | OCBOCHHS KOMITETeHIIU I paboTel, GOPMBI U METOABI | JUCIUILTAHBI UCIIONb3YyEMbIE IS
KOMITETEHIIUHA 00y4deHus, CrocoOCTBYIOIINE OLICHKH YPOBHS
(OPMHUPOBAHUIO U PA3BUTHIO c(hOpMUPOBAHHOCTH
KOMIIETeHIINH KOMIIETCHIINH
OlIK-1 3Haer
TIK-2 Henocrarounsiii | Crynent HE crocoben | Jlexknuonnsle u npakrudeckue | Pasznmen 1. Marpuiibi u | Tekymuii KOHTPOJIb —
YPOBCHb MPUMCHATH 3aHATHA, CaMOCTOATEJIbHAA | ompeAeTINTEIN OmpocC, KOHTPOJIbHAs
€CTECTBEHHOHAYYHbIE u | pabora 00y4aroIKXCsl, Pazgen 2. Cucrtembl JWHEHWHBIX | paboTa.
OOIIEHIIKEHEPHBIE  3HaHMs, | TOATOTOBKA - M CAata | ypapHenui
METO/IbI MaTeMaTHueckoro | POMEAKYTOUHOM —aTTCCIAiH, | pasyey 3 Bekrophas anrebpa
TOArOTOBKA U Caya SK3aMCHaA. o
aHainu3a M  MOJEIUPOBAHMUA, Pasnen 4. VYpaBHeHus JuHUH WU
TEOPETUYECKOTO u MOBEPXHOCTEN
JKCIEPUMEHTAIBHOTO Paznen 5. JluneiliHsie oOpa3pl Ha
UCCIIETOBAHUS B IJIOCKOCTH U B IPOCTPAHCTBE
npodeccnoHaTBEHOM Paznen 6. Jlunuu II-ro mopsiaka
eI TeIbHOCTH Pazmen 7. IloBepxnoctu II-ro
OIIK-1. CrymeHT He 3HaeT MOpsIAKa
OCHOBBI MATEMATHUKHU, (i)I/I?,I/IKI/I, Pa3]_‘[e_]] 8. A_]'Ire6pal/lquKHe
BBIYUCIIUTEILHON  TEXHUKH U CTPYKTYPBI
TIPOrpaMMHPOBAHUL. Paznen 9. JIuHeiiHbIe MPOCTPAHCTBA
Pasnen 10. EBKiMIoBEI u

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

! JlekuroHHBIC 3aHSTHS, IPAKTHYCCKUE 3aHATHS, Ta00pPATOPHBIC 3aHSTHS, CaMOCTOSTENbHAS paboTa. ..
% Heo6X0MMO yKa3aTh aKTHBHBIC H HHTEPAKTHBHBIC METOIBI O0YUCHHs (HAIPHMEp, HHTEPAKTHBHASI JICKIHs, paboTa B MaJIbIX IPYIIIAX, METOIbI MO3TOBOTO IITYPMa H T.J1.),
CMOCOOCTBYIOIINE PA3BUTHIO Y 00yUaONMINXCsI HABBIKOB KOMaHIHOHM paO0Thl, MEXIIMIHOCTHOW KOMMYHHUKAITUH, PUHATHSI PEIICHUN, JIUJEPCKUX Ka4eCTB.
® HamveHoBaHue TeMbI (paznmena) Gepercst u3 pabode MPOrpaMMbl TUCITUTUIAHBL.
* OLEHOYHOE CPEICTBO TOIKHO BHIGHPATHCS C YIETOM 3aIIaHHPOBAHHBIX PE3Y/IbTATOB OCBOCHIS JUCLIUILTHHBI, HAIPUMEP:
«3HaTh» — cobeceloBaHNE, KOJUIOKBHYM, TECT. ..
«YMeTh», «BraneTs» — MHIUBUAYATBHBIN HIIH IPYIIIOBON IIPOEKT, Kelic-3a1a4a, esioBast (poyieBas) urpa, mopTQoIro.




U KBaJIpaTHYHBIC ()OPMBI

bazoBrri CryneHt  ycBoun  ocHoBHOe | JIeknuoHHbIe W mpakThdeckue | Pazgen 1. Marpuiisi u | Texkymuii KOHTPOJIb —
YPOBEHb COACPpKaAaHUE MaTt€puaia | 3aHATHA, CaMOCTOATCIIbHASA OIpeNeIuTEIN OIPOC, KOHTPOJILHAA
TUCIMIUINHBI, HO UMeeT mpoOensl | paboTa 00y4arOKXCsl, | Pasmen 2. CHCTEMBI  JIMHEMHBIX pabora.
B YCBOCHHHU MaTepHaa. NOArOTOBKA M CAAYR | yoapHeHHit
TPOMEKYTOUHON — aTTCCTALHM, | pasnen 3. BekropHas anredpa
OIIK-1.1. 3Haer OCHOBBI | IIOATOTOBKA M cAada dK3aMeHa. Pasnen 4. Ypamuenus muHmi m
MAaTeMaTUKH, } busukw, [OBEPXHOCTEI
BBIHCIMTCILHOM  TEXHUKH 1 Pasmen 5. Jluneitnple oOpa3bl Ha
TIpOrpaMMHpOBAHHA IJIOCKOCTH M B IPOCTPAHCTBE
Paznen 6. JIunum I1-ro nopsiaka
Pazmen 7. IloBepxnoctu II-ro
nopsiaKa
Pa3nen 8. Anrebpanueckue
CTPYKTYpPBbI
Paznen 9. JIuneitnble mpocTpaHCcTBa
Paznen 10. EBKn0BBI u
YHUTaApHbIE IPOCTPAHCTBA
Paszpnen 11. JIunelinblie onepaTopsl
Paznen 12. Kanonuueckue (opmel
MAaTpHIIbI IUHEMHOTO onepaTopa
Paznen 13. JIuneiinbie, OMIIMHEHHEIC
Y KBaIpaTUYHBIE OPMBI
Cpenunuii CryneHr crocobeH | JlekunonHsle W mpakTtuueckue | Pazgen 1. Marpuiisl u | Texymuii KOHTPOJIb —
YPOBEHL CaMOCTOATCIIBHO BBIACIATL | 3aHATHA, CaMOCTOATCIIbHAsA OIIPEECITUTEIN OIIpOC, KOHTPOJILHASA
TJIaBHBIC IIOJIOKCHHA B | pabota obywaroumixes, | Pasmen 2. CHCTeMbl JHHEHHBIX | paboTa.
M3y4eHHOM MaTepuare. MOArOTOBKA CHAYR | yoapHeHHiT
MPOMOKYTOTHOR — aTTCCTANHH, | pasnen 3. BekTopHas anreGpa
OIIK-1.1. 3Haer OCHOBBI | IIOATOTOBKA U Clla4ya DK3aMeHa. Pasnen 4. VpaBHeHHS NMHEA U
MaTeMaTuku, buzukwy, HOBEpXHOCTEH
BBEIMHUCTUTCIBHON  TCXHUKH N Paznen 5. Jlunelinbie o0Opa3sl Ha
MIPOrpaMMHUpPOBAHUSA

MJIOCKOCTH U B IPOCTPAHCTBE
Paznen 6. Jluauu II-ro nopsiaka
Paznen 7. IloBepxHocTH
MOPSIIKA

II-ro




Pa3znen 8.
CTPYKTYpBbI
Pa3znen 9. JIunelinple mpocTpaHcTBa
Pa3nen 10. EBxingoBel u
YHUTapHbIE TPOCTPAHCTBA

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

Anrebpanueckue

Beicokuit CtyneHT  3HaeT, NOHHMMaeT, | JIeKIMOHHBIE W mpakTH4eckue | Pasjen 1. Matpuubl n | Texymuid KOHTPOJIb —
YPOBEHb BBIACIISACT TJIABHBIC IIOJIOKCHHA B | 3aHATHUA, CaMOCTOATCIIbHasA OIIpeACIUTEIIN OIpoCc, KOHTPOJIbHAA
H3YYCHHOM MaTepuae u | pabora 00y4aromuxesl, | Pasgnen 2. CHCTEMbl JTHHEHHBIX pabora.
criocobeH naTh KpaTKyIo | NIOATOTOBKA M cAaua | yoapyenyit
XapaKTEePUCTHKY OCHOBHBIM | NDOMEXKYTOUHOH  aTTECTAUMM, | oy yon 3 Begropras anrebpa
uzesiM npopabOTaHHOTO | MOATOTOBKA M Cllaya 3K3aMeHa. .
MATCPHAA IHCIAILTHHEL Paznen 4. YpaBHeHI/ISI JUHUA U
ITOBEPXHOCTEN
OIK-1.1. 3Haer OCHOBBI Paznen 5. JluneiiHble oOpa3el Ha
MaTeMAaTHKH, dusuky, IIJIOCKOCTH U B IIPOCTPAHCTBE
BBIUHCIUTENBHON  TEXHUKH U Paznen 6. Jlunuu IlI-ro mopsiaka
MPOrPaMMHUPOBAHHS. Paznen 7. Iloeepxnoctu II-ro
opsiAKa
Paznen 8. AnreOpanueckue
CTPYKTYpPBI
Paznen 9. JIuneiinple mpocTpaHcTBa
Paznen 10. EBxnugoBbI u
YHUTApHBIC IPOCTPAHCTBA
Pasnen 11. JIuneiinsie onepaTropbl
Paznen 12. Kanonuueckue ¢opMmbl
MaTpULbl INHEWHOIO oIeparopa
Pasnen 13. JIuneiinble, OMIMHEHHEBIE
U KBaJIpaTUYHbIE (POPMBI
YwMmeer
bazoBrIit OIIK-1.2. VYMmeer pemath | JleKuMoHHbIE M npakTUdeckue | Pasmen 1. Marpuiisl u | Texymuii KOHTPOJIb —
YPOBCHb CTaHJIaPTHBIC SaHATHA, CaMOCTOATEJIbHAA | onpeJEeTINTENN OnpocC, KOHTPOJIbHAs




npodeccuOHaNIbHBIE 3aauu C
HpUMEHEHHEM
CCTCCTBCHHOHAYYHBIX n
o0LIe-MHKEHEPHBIX ~ 3HAHHH,
METOJIOB  MaTeMaTHYECKOIro
aHaAJIN3a U MOJICITMPOBAHUSL.

pabota oOyJarommxcs,
MOJTrOTOBKA u craua
MPOMEKYTOYHOH  aTTecTalluH,

ImoATOTOBKA M Caadya OK3aMCHa.

Pasnen 2. Cucrembl JITHHEHHBIX
ypaBHEHUU

Pasnen 3. BexropHas anreOpa
Paznen 4. VYpaBHeHuss JuHUA U
MMOBEPXHOCTEN

Paznen 5. Jlunelinbie o0Opa3sl Ha
IJIOCKOCTH U B IPOCTPAHCTBE

Paznen 6. Jluauu II-ro nopsiaka

Paznen 7. Iloepxnoctu II-ro
nopsiika
Pa3znen 8. Anre0Opanueckue
CTPYKTYpbI

Paznen 9. JIuneiinple npocTpaHcTBa
Pa3nen 10. EBxingoBel u
YHUTaApHbBIC TPOCTPAHCTBA

Paznen 11. JIuneitHbie onepatopel
Paznen 12. Kanonuueckue ¢opMmbl
MaTpHUIIbI IMHEHHOTO omepaTopa
Pazgen 13. JIunelinsle, OMIIMHERHBIE
W KBaJpaTUYHbIe (hOPMBI

paborta.

Cpennuit
YPOBEHb

CryneHt croco0eH
CaMOCTOSITEITLHO BBIIEIATH
TJIaBHBIE ITOJIOKEHUSA B

HU3YUYCHHOM MaTtepualic.

OIIK-1.2. YMeer pemiath
CTaHJapTHbIC
npodeccruoHaIbHbBIE 3a/1a41 C
MIPUMEHEHNUEM
€CTeCTBEHHOHAYYHBIX U 00111e-
VHKEHEPHBIX 3HAHWM,
METOJ0B MaTEMaTU4ECKOTO
aHaJIN3a U MOJEIUPOBAHUS.

JlekuMOHHBIE U TPAaKTUYECKUE
3aHATHSA, CaMOCTOSITeNTbHAs
pabora oOyyarommuxcs,
MOATrOTOBKA u caava
MPOMEXYTOUYHOW  aTTECTallMH,
MOITOTOBKA M c/lada IK3aMeHa.

Pa3nen 1. Marpuiisi u
ONpeeTUTENN

Pasnen 2. Cucrembl JHHEWHBIX
YPaBHEHUU

Pa3nen 3. BexropHas anredpa
Pasnen 4. VYpaBHeHus JMHUN W
ITOBEPXHOCTEN

Paznen 5. Jlunelinsle oOpa3sl Ha
IIJIOCKOCTH U B IPOCTPAHCTBE
Pazpnen 6. JIunuu II-ro nopsiaka

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

Pasnen 9. JInneliHble TpOCTpaHCTBA

Texkymuii KOHTpOJIb —

orpoc,
pabora.

KOHTPOJIbHAsA




Pa3znen 10. EBxin1oBbI u
YHHUTapHBIEC TPOCTPAHCTBA

Pasnen 11. JIuneiinbie onepaTropbl
Paznen 12. Kanonuueckue (opmsl
MAaTpHIIbI IUHEWHOTO OnepaTopa
Pasnen 13. JIuneiinble, OMIMHENHbBIE
U KBaJIpaTHYHBIC (JOPMBI

Bricokuii CTyIeHT yMmeeT aHaIM3UpoBaTh | JICKIMOHHBIE W TpakTHYeckue | Pazmen 1. Marpuiisi u | Texymuii KOHTPOJIb —
YPOBEHb 3JIEMCHTHI, YCTAHABJINBATH CBA3U | 3aHATHA, CaMOCTOATCIIbHAasA OIpeNEIuTEIN OIPOC, KOHTPOJILHAA
MEKIY HUMM. pabora 00yJaroIIKXCsl, Pazgen 2. Cucrembl JUHEHWHBIX | paboTa.
MOArOTOBKA W CAAYA | yiapenit
OIIK-1.2. Ymeer pelarp | IPOMEXYTOYHOM — aTTECTALMH, | p aszen 3. BekTopHas aire6pa
CTaHJapTHBIE TOArOTOBKA U CJaya SK3aMCEHaA. Pa3IIeJI 4. ypaBHeHHﬂ MEN  ®
npodeccuoHanbHbIe 33a7a4l C TOBEPXHOCTEI
TIPUMCHCHICEM Pasnen 5. Jlumeiinble 06passl Ha
CCTCCTBCHHOHAYHHBIX u IIJIOCKOCTH U B IPOCTPAHCTBE
OOILIe-MHKCHEPHBIX  3HAHHI, Paznen 6. Jlunuu II-ro mopsiaka
METOJ0B  MAaTeMaTU4yecKOro Pasnen 7. [Ilosepxuoctu II-ro
aHaJIN3a U MOJIEINPOBAHUS. ropsTKa
Paznen 8. Anrebpanueckue
CTPYKTYpBbI
Pa3znen 9. JInneiinple mpocTpaHcTBa
Pasnen 10. EBKimnoBel u
YHUTApHBIE IPOCTPAHCTBA
Paszpnen 11. JIunelinblie onepaTopsl
Paznen 12. Kanonuueckue (opmel
MAaTpHIIbI TUHEWHOTO onepaTopa
Paznen 13. JIuneiinbie, OMIIMHEHHEBIC
Y KBaJIpaTUYHbIEe (hOPMBI
Bnaneer
ba3zoBbrit OIIK-1.3. HWmeer  HaBbiku | JIekuuonnele u npaxThdeckue | Pazmen 1. Martpunst n | Tekymuii KOHTpOJIb —
YPOBCHb TEOPETUYECKOIO H | 3aHATHA, CaMOCTOATEJIbHAA | onpeneIuTeNn OIPOC, KOHTPOJILHAs
AKCIEPUMEHTAIBHOTO pabora 00y4aromuXCs, Pazgen 2. Cucrembl nuHEWHBIX | paboTa.
HCCIIeIOBAHHUS 00bekToB | MOATOTOBKA 1 CAata | ynapHeHui
IPOMEKYTOYHOIH  aTTeCTaluH,

npo¢eCcCuOHATHHON

Paznen 3. Bexropnas anreopa




JACATCIIBHOCTH

IOoATOTOBKA M Caadya OK3aMCHa.

Paznen 4. VYpaBHenuss JIMHUN U
MOBEPXHOCTEH

Paznen 5. Jlunelinpie oOpa3sl Ha
IJIOCKOCTH U B IPOCTPAHCTBE
Pa3nen 6. JIunum I1-ro nopsaka
Paznen 7. IloBepxHocTu
nopsiiKa
Pa3nen 8.
CTPYKTYpPBI
Paznen 9. JIuneitnpie mpocTpaHCcTBa
Paznen 10. EBxinioBbI u
YHHUTapHBIEC TPOCTPAHCTBA

Paznen 11. JIuneiinble onepaTtopbl
Paznen 12. Kanonuueckue (opmbl
MAaTpHIIbl IUHEWHOTO onepaTopa
Pasnen 13. JIuneiinble, OMIUHENHbBIE
Y KBaIpaTUYHbIE POPMBI

II-ro

Anrebpanueckue

Cpennuit
YpOBEHB

OIIK-1.3. HNmeer
TEOPETUYECKOTO

HaBBbIKH
u

IKCIICPUMCHTAJIBHOT'O

UCCIICIOBaAHHUSI
npodeccnoHanbHOM
JeSTETbHOCTH

00BEKTOB

JIeKUMOHHBIE U TPAKTUYECKHE
3aHATHS, CaMOCTOSITENIbHAS
pabota oOyJaromuxcs,
MOJITOTOBKA u chaya
NPOMEKYTOYHOH  aTTecTaluy,
MOJrOTOBKA M CAa4a SK3aMeHa.

Paznen 1. Marpurtist "
ONpeAeTUuTENN

Pazgen 2. Cucremsl
ypaBHEHUU

Paznen 3. BekTopHas anredpa
Paznen 4. VYpaBHeHus JHMHHA W
MIOBEPXHOCTEN

Paznen 5. Jlunelinbie 00pa3sl Ha
MJIOCKOCTH U B IPOCTPAHCTBE
Paznen 6. JIuauu II-ro mopsiaxa

JIMHENHBIX

Paznen 7. Iloeepxnoctu II-ro
nopsiKa

Paznen 8. AnreOpanueckue
CTPYKTYpHI

Pa3znen 9. JIuneiinple mpocTpaHcTBa
Pa3nen 10. EBxingoBEl Hu

YHUTapHBIE IPOCTPAHCTBA
Paspnein 11. JIunelinpie onepaTopsl

Tekymmii KOHTpOJIb —
ONpoC, KOHTPOJIbHAA
pa0ora.




Paznen 12. Kanonumueckue (opmer
MaTPHIIBI IMHEHHOTO omepaTopa
Paznen 13. JIuneiinbie, OMIIMHEHHEBIC
W KBaJIpaTHYHbIC (hOPMBI

Bricokuit
YPOBEHb

CryneHt

BJIAJIEET

KOHHCHTyaHBHO-HOHﬂTHﬁHBﬂA
arnmnapaTroM, HAay4YHBIM S3bIKOM U

TEPMUHOJIOTHEN
M3Y4EeHHOTO MaTepHana.

OIIK-1.3. IMeeT HaBBIKH
TEOPETUYECKOTO U
AKCIIEPUMEHTAIIBHOTO
HCCIea0BaHusg 00OBEKTOB
npodeccnoHaTBbHOM
JIeSITEILHOCTH

BCCTO

JIeKIIMOHHbIE U TNPAaKTHYCCKHE
3aHSTHS, CaMOCTOSITeNIbHAS
pabora oOyyaromuxcs,
HO/rOTOBKA 1/1 craya
IPOMEXYTOYHOH  aTTECTAIHH,
HO/ATOTOBKA U Ca4a SK3aMeHa.

Pa3znen 1. Matpurbt "
OTpeeuTeNN

Pazgen 2. Cucrembl JUHEWHBIX
ypaBHEHUU

Pasnen 3. BexropHas anreOpa
Paznen 4. VYpaBHeHuss JuHUA U
MMOBEPXHOCTEN

Paznen 5. Jlunelinbie o0Opa3wsl Ha
IJIOCKOCTH U B IPOCTPAHCTBE
Paznen 6. Jluauu II-ro mopsiaka

Paznen 7. Iloepxnoctu II-ro
nopsiika
Pa3znen 8. Anre0Opanueckue
CTPYKTYpbI

Paznen 9. JIuneiinbple mpocTpaHcTBa
Pa3nen 10. EBxnugoBbl u
YHUTApHBIE IPOCTPAHCTBA

Pasnen 11. JIuneiinsle oneparopsl
Paznen 12. Kanonuueckue ¢opMmbl
MAaTpHILIbI INHEHHOTO OnepaTopa
Pazgen 13. JIunelinsle, OMIIMHERHBIE
U KBaJIpaTUYHBIE ()OPMBI

Texkymui KOHTPOJIb —
OIIpOC, KOHTPOJIbHAA
paborta.




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 y4eOHOrO MaTepuana TeMbl, | Bompocsl mo Temam/pa3aenaM JUCIUTLTUHBI
paszena WM pa3feNioB AUCLHMILIUHBI, OpraHM30BaHHOE Kak
ydeOHOe 3aHATHE B BHUAC CcOOeCeIOBaHHS MPETOJaBaTeNs C
00y4aroIUMUCS.
2 | KonrponbpHas 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 OCYIISCTBISETCS 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 JEATEIHLHOCTH OOYYAIOIIETOCS C IIENBbI0 MOJMYYEHUS MEPBHYHON WH(OpPMAIMKA O XOJ€ YCBOCHHUS OTICITHHBIX
AIIEMEHTOB COJICP)KaHMS AWCIUIUIMHBI) M TPOMEKYTOUYHAs aTTecTanus (OIEHWBACTCS YPOBEHb W KAadyeCTBO IOATOTOBKH IT0
TUCIUILIAHE B IISJIOM).

[TokazaTenn W KpUTEpHH OICHUBAHUS KOMIICTCHIMH, (OPMHPYEMBIX B TIPOIECCE OCBOCHHUS ITAaHHOW JIWCIUILIMHEI,
OIMCaHbI B Ta01. 4.

Ta0mnumna 4.



4. MeTtoau4yeckue MaTepUaJibl, ONpeAesaonue Npoueaypbl

OlICHUBAHUHA PE3YJIbTAaTOB Oﬁy‘leHl/lﬂ

3ananus B popme onpoca:

Onpoc wucnonb3yercs Uil TEKYIIEro KOHTPOJSL YCIIEBAEMOCTH OOYYarOUIMXCS 10
JUCLIMIUINHE B Ka4€CTBE ITPOBEPKU PE3YJIbTATOB OCBOCHUS TEPMHUHONIOIMH. KaxknoMy cryneHTy
BbIJIa€TCs CBOM COOCTBEHHBIN, Y3KO CPOpPMYJIMPOBaHHBIN BOIIpOC. OTBET JOJKEH OBbITh YETKUM
" KPAaTKHUM, COACPKAIINM BCC OCHOBHBIC XAPAKTCPHUCTHUKH ONHCBIBACMOI'O IMOHATHA, HHCTUTYTA,
KaTCropnuu, OTBCT NPCAOCTABIISACTCA B yCTHOfI MW TMChMEHHOMN (I)OpMe, B 3aBUCHUMOCTH OT TOrIO,
KaK 3aIlJIJaHMPOBaHO B paboyeil mporpaMMe 1o JaHHOM JUCHUIUIMHE.

3ananus B popmMe NpakTHYECKHX padoT

[IpakTuueckast pabora mpencTaBiIsieT cO00M KOHTPOJIbHOE MEPONPUSITHE 1O YUeOHOMY
MaTepuanty KaxJI0u Tembl (pa3aena) AUCHUILTUHBI, COCTOSIIECE B MHANBUAYAIBHOM BBITOTHEHUN
00y4aromuMcsl TPaKTHUECKUX 3aJaHUN Ui OLICHKH MOJTYYEHHBIX 3HAHUN, YMEHUN U BIIaJCHUMA
KOMITETEHIIUSIMU, (POPMHUPYEMBIMU TI0 TaHHOW AUCIUTIINHE.

BreimonHeHne TpakTHYECKUX paboOT  SBISETCS CPEIACTBOM  TEKYIIETO KOHTPOJIIS
YCII€BACMOCTHU 06y‘IaIOHII/IXC$I 10 AUCHUIIJIMHE W MOXKECT BKJIKOYATh B ceos CICAYIOIIUC THUIIbL
3a/IaHUI: 3a/laHusl TUMIOBOTO BHMJIa M 3a/IaHMsl TBOPUYECKOTO XapakTepa, MO pe3yjbTaTaM
BBIMIOJTHEHHS] TIPAKTHUECKUX 3a/laHuil oOydaromiue oGOpMIISIOT OTYETHI, COAEpIKAIlMe aHaIHU3
MOJIYYEHHBIX PE3YyJIbTaTOB U BHIBOJIBL.

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

KOHTpOJ’IbHLIe 3aJaHusA:

Cemectp 1
1 a‘ll a‘lZ —
aZl a22

O ;-8 —3,-ay,
O Qy-ay, —ay-a,
O g -aytay-a,
O Q;-ay —a;,-ay
a; a, a;

2. Tlo npaBuily TPEYrONBHUKA (8, 8,, au|=

Ay Qg Agg
O @8y -8331t8y 83, 83— 8;, 8y3-85 T83, "8y, 8138y "8, 833+ 85,"3y3ay,

O @8y 8338y 83 "3+ 8y, Ay3-85 — 83,8y, "3 T8y " 8y, 833~ 83, " y3°Qy;



Ay "8y, "33+ Ay, *8g; "853+ 8y, " 8y3 Ay — g "8y, *Qy3 — 8y g, t8g3 — 8z, "8y 0 Ay

Q; @y, *Qg3 — 8y "85, "3 — Ay, tByg gy T gy 1By, "3 T Ay 18y "8y T a5, " Ay0 8y

MI/IHOpOM M ij JJICMCHTAa aij OIPEACIIUTEIIA TPETHETO MOPAAKAa HA3bIBACTCS OIIPEACTIUTEIID

BTOPOTO MOPS/IKA, OTYYAIONIUICS U3 JAHHOTO OMPEACTHTENS

BBIUEPKUBAHUEM JIFO0OW CTPOKH U CTOJIOIA, B KOTOPOM CTOUT JIaHHBIN 3JIEMEHT
BBIYEPKHUBAHUEM CTPOKHU, B KOTOPO CTOUT JAHHBIN 3JIEMEHT U JTFOOO0T0 CTONIOIA
BBIYEPKUBAHHUEM JIF0O0H CTPOKH | JIt0OOT0 cTOJIOA

BBIUEPKHBAHUEM CTPOKHU U CTOJIOIA, HA MTEPECEYEHUN KOTOPBIX CTOUT JaHHBIN 2JIEMEHT

Jlnst sreMenTa 8;; ONpEeNenuTeNs TPETHEro MOPS/IKA ANreOPanYECcKOe TOMOTHEHUE ITOTO

snementa A; =

(1M,
(-1 ™y
1M,
(1) -Mm,

all a'12 al3
[To Teopeme Jlammaca (a,, @,, a,,|=
a31 a32 a33

Q- Ay +ay, - Ay +ag; - Ag
a11'A12+a12'A23+a13'A32
all'A11+a12'A12+313'A13

&, - Ay tag - Ay tags - Ag

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



6
-6

Onpenenurens paBeH HYJIO, €CIIU
3JIEMEHThI KaKOH—HUOYIb CTPOKHU ONIPEAETUTEINS PAaBHBI JJIEMEHTaM KaKoro-HUOyAb cToyI0na

AIIEMEHTHI OJIHOM CTPOKH (CTOJO1A) ONPEAETUTENS] COOTBETCTBEHHO PABHBI 3JIEMEHTaM
JIPYroi CTpoKH (CTOJIONA)

AIIEMEHTHI KaKUX-HUOY/Ib CTPOK MPOMOPIIHOHATBHBI

JJICMCHTBI KaKI/IX'HI/I6y,I[B CTOJ'I6I_[0B MMpOIMOPHHOHATIbHBI

OHpGI[eJII/ITCJIB HC UBMCHUTCA, CCIIN

NEPECTAaBUThL MECTaMU JIBE CTPOKU

NEpCCTaBUThL MCCTaMH JIBa CTOJI6I_Ia

CTPOKH OIIPCACIUTECIIA 3aMCHUTD CTOJ'I6I_IaMI/I, a CTOJ'I6I_II>I - COOTBCTCTBYIOIIINMHU CTPOKAMU

MIOJICTUTH JIEMEHTHI KaKOH-HUOYIb CTPOKH (CTOIOIa) HA WX OOIIUIN ACITUTEIb

Omnpenenurensb TPEYroJbHOTO BUIA PaBeH
MIPOU3BEICHUIO 2JIEMEHTOB TJIABHOW JTMAaroHaIN
CyMMe 3JIEMEHTOB TJIaBHOM MaroHaiu
MIPOU3BEICHUIO SJIEMEHTOB MTOOOYHOM IUaroHaIu

CYMMC DJICMCHTOB MOOOYHOH JuaroHaian

. Marpuna Ha3piBaeTcs KBaJpaTHOM, €CIIU

YHCJI0 €€ CTPOK MEHBIIIE YKCiia CTOJIOOB
YHCIIO €€ CTPOK PaBHO YKCITY CTOJIOIOB
YHCIIO CTPOK OOJIBINIE YMCIIA CTOJIOIOB

BCE DJIEMEHTHI TJIaBHOM AraroHajiv HyJInu

. Eciu Bce HeImaroHaabHBIE 3JIEMEHTHI KBaﬂpaTHOﬁ MaTpulbl paBHbBI HYJIIO, TO MaTpUula

Ha3BIBACTCS
HYJIEBOU

e IMHUYIHOU
JUaroHaiabHOMI

BBIPOKJICHHOMN

. Ecau y JHaroHaabHOMN MaTpulbl BCC NNAroHaJIbHBIC 3JICMCHTLI paBHbI CIMHUIIC, TO MaTpUIlla

Ha3BIBACTCS
HYJIEBOU

e TMHUYHOU
JUaroHaiabHOMI

BBIPOKJIEHHOMN



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

O EIUHUYHOM

O JUaroHaJbHOU

O BBIPOXKJIECHHOMN

3 5 7 1 2 4
15. Cymmamarpun A={2 -1 O|luB=| 2 3 —2|paBHa
4 3 2 -1 0 1

N~
~
-
[EEN

w
w
w

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

16. IIpousBenenue matpuil AB, tie A=

RN R
N O W

4 6 6
o) 1 7 3
8 11 14

8 0 7
o |16 10
13 5 7

SN

N
(o]
(o]



17. Matpura A Ha3bIBaeTCs 0OGPATHOM MO OTHOLICHHIO K KBAIPATHON MaTpHIlE A, ecI IIpH
YMHOKEHHMH 3TOM MaTPHULbl HA JAHHYIO KaK CIIPaBa, TAK U CJIEBA IOJIY4acTCs

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 JuaroHajbHas

O CIUHHUYHasA

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

% % )%
o % 2/5 —%
I
% % )%

o % 2/5 —%

% K I
% % s

o % 2/5 %
1% K %
o | ¥ 25 -Y¥

5
_1y }/ _ V
5 5 5
20. Cucrema ypaBHEHUH, IMEIOINAst XOTsI OBl OJTHO PEIICHUE, Ha3bIBACTCS
O COBMECTHOU
O HECOBMECTHOM

O ONpEACICHHON

O HEONpEIEICHHOU

21. CoBMecTHas cucrema ypaBHeHI/Iﬁ Ha3bIBACTCA OHpCI{CJ’ICHHOﬁ, €CJIM OHa UMCECT

o 0onee 0HOTO pelIeHUs



O eIUHCTBEHHOE PEUICHHE
O XOTs OBI 1Ba PEIICHUS

O HE MCHCC OJHOI'0O pCIICHUA

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

o w3 KO3 (PUITMEHTOB IPH MEPEMEHHBIX

O U3 CBOOOTHBIX KOA(PPHUIIMEHTOB

O U3 MEePEMEHHBIX

23. BcrnoMoraTenbHBIN OMpeaeuTeNlb CHCTEMBI TPEX JTMHEHHBIX YPAaBHEHHUN C TPeMs
HEU3BECTHBIMU A; IOJIY4aeTCs U3 ONPEIEIUTENS CHCTEMBI 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-ii CTpoKoi

X, =X, + X3 =3
24. PemieHueM cucTeMbl ypaBHEHUH < 2X; + X, + X, =11 ABaseTcs

X, +X, +2X;, =8

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

HTOroBLIN TECT.

Bapuant Ne 1.
1. Jinuna Bextopa d = (X, Y, Z):

A) \é\:\/x2+y2+22 :
B) [ =/x* —y* -2%;
o a =x* +y?+2%

D) \é\:‘x2+y2+zz‘;

B) |a =\Xx+y+z.

2. YpaBHEHHE NPSIMOH C YIIIOBBIM KO PHUIIUEHTOM:

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



X
C)—+X=l;
a b
D) Y — Yo =K(X—Xp):
E) X=X _ YY1 .
X=X Yo=Y

3. ®OoKyCHOE pacCTOSTHUE TUIICPOOITBI:

A) c=b%—a?% e a<b;
B)c=+/a’+b?;
c)c=a’—b? e a>b;
p)c=+a® —b? eccma<b;
Eyc=+va’—b? ccma>h.

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

B) (3;—3);
53
Olzv5 |
33

D) (3;3);

E) (—2;3).
3 2 -5

5. Anrebpanveckoe J0TOIHEHHE K dJIEMEHTY &y, B MAaTPHLE A=|-4 1 0|
5 6 2

A A, =-26;

B) A, =-34;

C) A, =34;

D) A, =-8;

E) A, =8.

6. JlaHBI BEKTODHI é:(l,l, 2) u 6(1,—1,4) HaiiTi CKanspHOe MPOM3BEICHHE BEKTOPOB G =§+6 u

d=a-b.

A) 0;

B) 12;

C)-12;

D) 8;



E) 2.
7. Vron mexay sexropavn & =—1 + J u b =
A) 45°;

B) 90°;

c) 0°;

D) 135°;

E) 60°.

8. doxye rumepooms 144x° — 25y =3600:
A) C=5;

Byc=12;

C)C= \/]T9;

D) C=60;

E) c=13.

Bapuant Ne 2.

1. CxanspHoe pou3BeIeHUE BEKTOPOB A = Xlr + yl] + Zlk u b= XZT +Y, I + sz :

)a-b=%% ~ V1Y, — 22,

0O

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

E)a-b=xx, +y,Y, +2,Z,.
2. YpaBHEHHE MIPSMOMA, IPOXOIAIIEH Yepes3 B JaHHbIE TOUKH:

A Ax+By+C =0;

B) y=kx+D;
C)§+X=l;
a b

D) Y—Yo :k(x_xo);

B X% _ YV
X=X Yo=Y

3. DKCHEHTPUCHUTET IJLTUTICA:

C
A) &€ =—, ecmn a<b;
a



B) £&=C-a;

a
C) &E=—,ecmn a>b;

(]

D) & =—, eciu a>b;
a
b

E) §=—,com a<Db.
a

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

C) (0; E)
3

m(gm}

a(—gm}
3 2 -5

5. AnreGpareckoe nononenne k snementy dg, smarpmie A= —4 1 0
5 6 2

A Ay, =—23;

B) A;, =—20;

C) Ay, =17;

D) Ay, =—17;

E) Ay, =20.

—

6. JlaHbI BEKTOPBI f—i(O;—S; 2) u b(— 1,1, 0) HaiiTi ckamspHOe Mpou3BeIeHHE BEeKTOpoB C = a + b u

d=a-b.
A) 0;

B) 11,

C) -12;

D) -3;

E) 12.

7. VpaBHeH#ne mpsiMoii, mpoxosmieii gepes touky M (— 1, 3) u o0pa3yrole ¢ 0Chlo OoX yroga 450 .



A X—y—-4=0;

B)3X—Yy+6=0;
C) 2X—Yy+4=0;
D) X—y+4=0;

E)—X—y+2=0.

8. Mokyc runepooIIB! 5X2 — 9y2 =45:

A c=~14;
B)C:2;
C) C=\/§;

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

Bapuant Ne 3.

1. YcioBre napamieasHocT BekTopos a u D

A) a-b=cose
B) 5.-620;
o) a-b=l[ald];

Eya-b=1
2. YcnoBue napajuieNbHOCTH JIBYX TIPAMBIX Y = k1X + bl uy= k2X + b2 :
A) Ky =Dy
B) K, =—K;;
C) k, =ki;
D) K, = i;

Ky
E) k, = —l.

1

3. SKCHQHTpI/ICI/ITeT dJUIMICca MMpUHUMACT 3HAYCHUC!
A —1<e<0;

B) £=>0;

c)0<e<1;

D) € >1;



E)e=>1.

3 -2 5
4. ArreGpameckoe fonoNHen e k snementy Ayg Byarpme A=| —4 1 0 |:
5 6 2
A) A, =—28;
B) Ay =0;
C) Az =8;
D) Ay; =-8;
E) Ay; =28.

5. JlaHbBI TPU TOYKH A(l; O; l), B(—l} 1 2) u C(O; 2; —l). Haiitu Touky D(X; Y; Z), eciu E = C—D

A (2;3;0);

B) (2, -3;0);

0) (—2;3;0);

D) (0; 2; 3);

E) (—2;-3;0).

6. Vpasuemne npamoii, npoxosmeii wepes oucu A(—1; 3) u B(3; 0):
A) 3X—4y+9=0;
B) Y- X+5=0;
c)3x+4y—-9=0;
D) 4Xx -3y +12=0;
E) —4x -3y +12=0.

7. ®okyc rumnepooIIB! :|.:|.X2 — 25y2 =275:

A)C:\/ﬁ;
B)C=6;
c)c=5;
D) c=+/11;
E) C=36.

Bapuant N\e 4.

—
—

1. YcIioBHe MepreHauKyISpHOCTH BeKTopos a 1 b :

A) 5-5:COS(p;



2. YcnoBue IEPNEHTUKYIAPHOCTH BYX TIPAMBIX Y = k1X + bl uy= k2X + b2 :
A k, =Db;

B) K, =—K;;
C) k, =k;;
D) Kk, —i,
Ky

E) K, _—l.
Ky

3. DKCUEHTPHUCUTET IUIIePOOIIBL:
C

A) E=—,ecma>Dh;
a

B) &£=C-4a;

C
C) E=—,ecm a<Db;

C
D)& = —,eciu A - BellecTBEHHAs 0JIyOCh;
a
b
E) &€ =—,eciu A - MHMMAs MOJYOCH.
d
1 3 2
4. Onpenenurens 3-ro HOpsIKa A=14 0 =
1 31
A) 6;
B) 12;
C) 24,
D) 36;

E) 42.



1
( 30 1j
5. IIpousBenenue MaTpui: 2 =
1

-2 5 4
4
A) ;
12
3 01
B)—254;
1 21

3 0 1}
C) .
D) HEeBO3MOXKHO;

) (4 12).
6. JlaHBI TpW TOYKH A(3, 3 —2), B(O, -3 4) u C(O, -3 O) Haiitn TOuKy D(X; Y, Z), ecnu

AB=CD:

A (3;9;-6);

B) (3;—9; 6);

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

D) (0; 2; 3):

E) (—3;,-9;6).

7. Vpassemne npamoii, npoxosmeii wepes roucn 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)I9Xx—-7y—-19=0.

8. ®okyc sumnca 5X2 + 9y2 =45:

A) c=+/14;
B)C=2;
C)C=\/§;
D)c=4;
E)C=3.



BapuantN\e 5.

—

1. Yroa mexny BeKTopamu dub:

b
A) COS @ = AR
B) tgg0=—‘a‘:‘ ‘;
a-b
C) COSgD:W;

D) cosg =|al-|b|;
E) COSp=a-b.
2. Paccrosmme ot touxn M (Xy; Yo ) 20 mpamoit AX + By +C =0
|AX, + By, +C| ;
VAZ 4+ B2
|AX, — By, —C| ;
VAZ 1 B2

A d =

B) d =

A% + B?

0 d= ;
|AX, + By, +C|

D) d = |Ax, + By, +C[;

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

3. DKCLEHTPHCHUTET rUIepOoIbl IPUHUMAET 3HAUCHHUE:

A —1<¢e<0;

B) £>0;

c) 0<e<1;

D) € > 1;

E) e >1.
12 O

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

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



E) 29.

3 21
5. Ecmu A= anB=|2 , To ipousBenenue A-B =:
-1 0 4 3

10
D) ;
11

E) HEBO3MOKHO.
6. Ipu xakom 3Hauennu |1 nammbre BekTopsl A = (2, -1, 3) u 6 = (1, 3, n) NEePIICHINKYISIPHBI?
A4
B) -3;
1

C) —;
)3

oL
3
E) -4.

7. YpaBHeHHe psMOii, HapasuebHOM npsimoit Y = 3X—4 u npoxozsei uepes Touxy M (2, 1)

A) Yy =3x-10;

B) Yy =3X;

Cc) y=3X-5;
1

D) y:§x+1;

6 y=-tx+2.
3 3

8. doxyc snmmea 25X° +169y? = 4225:

A C=5;

B) c=+/119;

c)yc=12;

D) C=144;



E) c=13.

Bapuant Ne 6.
1. TIpy YMHOXCHHUH ABYX MATPHI] pa3sMEPHOCTEH (m X n) . (n X k) TIOTYYHTCS MATPHIIA PA3MEPHOCTH:
A (mxn):;

B) (M xk):

c) (nxk);

p) (nxm):;

E) (k x m).

2. Kanonunueckoe YpaBHCHUEC OKPYKHOCTHU:

2 2
A) X—2+y—2:1:
a~ b

B)(x—a) +(y—b)* =R?;

2 2

X* Y .
oX Y _1;
a’ b?

D) y% =2px;

e (x+a)f +(y+b)’ =R%.
6 1 -1
3. Onpenpenurens 3-ro nopsiaKa A= 5 -1 2 =
9 2 -5
A) -15;
B) 30;
C) 15;
D) -30;
E) 0.
4. HaiitTi anHy BEeKTOpa E , €CITH A(Z; -3; 2) u B(5; 3; 0)

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

D)\/E;

E) 8.
5. Hpu xakux 3uauenusx M u N sexropsr A = (2, m, 3) ub= (6, 3, n) napasuIebHbI?
AMmM=3 n=3;

Bym=1 n=9;



com=9, n=1,;
Dppm=3, n=9;
1.

EEm=1 n

6. Ypasuenue npsmoii, napamnensoi npsmoiit 2X + DY —1=0 u npoxonsmeit uepes Touxy A(— 1 3).
A) 2X+5y-13=0;

B) 2X+Yy—1=0;

C) 2X+5y=0;

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

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

7. DKCUEHTPHUCUTET DILIHIICA 25X2 + 9y2 =225:

4
A E&E=—;
3
&8=4;
4
C)EE=—;
3)
3)
D) &E=—;
3
3
E) e =—.
3)
Bapuant Ne 7.

1. CucreMa THMHEHHBIX ypaBHeHI/Iﬁ HUMECT CANMHCTBCHHOC PCUICHUC ITPU IPUMEHCHUN METO/1a KpaMepa, €ClIn:

, IpH AXi #0;

AX;

B) X; =A-AX;;

AX;
C) X; = AI ,an/IAiO;

AX;
D) X; = AI ,anAZOI/IAXi #0;

AX;
E) Xj = AI ,HpHA:OI/IAXi =0,

2. KaHoHHYECKOE ypaBHEHHE DIITUTICA
2 2
X
AN SY
2 b2

a
B) (x—a)’ +(y—b)’ =R?%



2 2

X“ 'y .

C) a—2 - b_2 = 1,

D) y% =2px;

e) (x+a)f +(y+b)’ =R?.
0 0 -10

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

A) 25;

B) 70;

C) 80;

D) 50;

E) -70.

—

4. Haitti amuny Bektopa C = 2a —b , ecom msBectunr & = (6, 2, 1) ub= (O, — 1, 2)

A) 33;
B)7;

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

5. TIpn xaxux suasermx M w N pexrops &= (M, 1, —1) u b = (6, 3, N) naparremms
A M= —3, n=2:

3;

com=2, n=1;

_3.

EEm=1 n=-3.

BfM=2, n

DDM=2, n

6. Ypauenue npsiMoit, neprenaukymsipaoii npsamoii 2X + 9Y —1=0 u npoxoxsueii uepes rouxy 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. DKCIEHTPUCHUTET DILIHIICA 5X2 + 9y2 =45:

A) E=—;
) 3



m8=4;

4
C)E=—;

5

2
D) £E=—;

3

3
Bapuant Ne 8.
1. Penienue cucTeMbl JIMHEWHBIX YpaBHEHUI METOIOM 00paTHON MaTpUIIbL:
A) At X =B;
B) X =A-B;
c X=A"+B;
D) X=A1.E:
§ X=A".B.

2. KaHoHnueckoe ypaBHeHUE napaboJibl:

2 2
A) X—2+y—2=1:
a- b

B) (x—a)’ +(y-b)* =R,

2 2

Xy .
o Y -1
a’ b?

D) y% =2px;

e (x+a) +(y+b)’ =R%.

2X—y—-27=8
3. Onpenemrens A s cucrembt ypasnenmit: ¢ X+ Y +22 =11 :
AX+Yy+471=22
A A=8;
B)A=6;
c) A =-8;
D)A=4;
E)A=1.
4. Haiin koopiHaTh! Bektopa C = lé — 3D, comt ussecrn 8 = (3, 21, Ej nb = (0, 4, l)
3 2 6

A (0,1,5);



B) (1, —5,0);

o) (0,—5,1),
D) (~1,5,0);
E) (— 15, lj .
2
5. Yron Mex1y BeKTOpamn a = 8? + j - 4l2 u 6 =—i — ZIZ:
A) 90°;
B) 30°;
c) 0°:
D) 45°;
E) 60°.
6. YpaBHeHue npsMoii, HepIeHANKYIIpHON npsmoit Y = 3X—4 u npoxosmeii uepes Touky M (2, 1)
A) Yy=3X-5;
5 Y =—ox
3 ;
c) y=3x-10;
1

D) y==X+1;

y 3
Dyt

3 3

A) 3;
B) 0;

1
C) 3
D) 1;
E) «.
Bapuant Ne 9.

1. Obuiee ypaBHEHHE TPSMOH:

A Ax+By+C =0;

B) y=kx+D;
C)§+X=l;
a b

D) Y — Yo =k(X =X, )



E) X=X — Y-V .
X=X Yo=Y

2. KanoHndeckoe ypaBHEHHE THIICPOOJIBI:

X2 y2 .

A) g‘i‘bT :1:

B) (x—a)’ +(y—b)* =R?,
S Y

C) a—z_b—2:1,

D) y% =2pX;

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

BEPIIUHBI 4.

A)0;
B) 1;
C) 2;
D)& 5:
E) 4.
X+y+2=6
4. Onpenenurens AY 11 cucteMs! ypaBHeHumit: X=y+1= 3:
- X+y+z=7
A) Ay =—6;
B) Ay =0;
C) Ay =20 :
D) Ay =-9;
E) Ay =14,

5. HaHbl TOUYKH A(:L 0; l), B(—l, 1 2), C(O, 2; —l) u D(— 2;3; O) CkansipHOE NpOU3BEACHHE

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

— —

-

6. YT0II MEKIY BEKTOPaMHU §=T+ IZ ub :2f+21 +k:

A) 45°:



B) 30°;
c) 0°;

D) 90°;
E) 60°.

Bapunant Ne 10.

1. YpaBHeHHe psAMOH B OTpe3Kax:

A) Ax+By+C =0;

B) y=kx+D;
Q§+X=L
a b

D) Y — Yo =K(X—X):
E) X=X _ Y-V )

X=X Yo— %

2. @OoKyCHOE pacCTOSIHUE DIUTUIICA:

A) C=b2—a2,ecm/1 a<b;
B)C=+/a’+b?;
c)c=a%—-b? coma>h;

D) C=\/a2—b2 , €cIIn a<b;
E)CZ\/az—b2 ,ecm a>D.

3. Mausl BepumHbl Tpeyronsauka 4 (2; 4), B (0; 3) u C (6; 8). Haiiti JyinHy MeIuaHbl, IPOBEAEHHON U3 BEPIIUHBI
B.
A)0;
B) 1;
C) 2,
D) 4;
E) 5.
X +y—2=2

4. Onpenenurens AX nnst cuctemsr ypaBHEHMUIA: 2X — y+ 47 =1

—-X+06y +z=5

A) Ax=0;
B) AX=42;
c) Ax =1;
D) AX=-1;



E) AX=-42.

5. JlaHBI TOYKH A(S; 3, — 2), B(O; -2, — 4), C(O; 3; O) u D(O; 2; 4). CxkangpHoe NpOU3BeIEHUE
BEKTOPOB KB . C—D =:

A) 6;

B) -3;

C)0;

D) 2;

E)7.

11. Vron vexay pexropavn d =91 —4] +5K ub =2i +2] — 2k :
A) 60°;

B) 30°;

c) 0°:

D) 45°:

E) 90°.

KonTtpomupyemsie komrerennun: OITK-1, TTK-2
OyeHnxa KomMnemenyutl OCyWecmeaisiencs 8 Coomseemcmauu ¢ madauyet 4.

Kommiekr Pa3HOYPOBHEBBIX 38}]8HI/II7[

Tema 1. Matpuus! u onpenenurenu. Pemenue cucrteM JIMHEHHBIX alredpandyeckux ypaBHEHUH.
1 3apanue penpoAyKTHBHOIO YPOBHS

2,3 1 4 3agaHusi peKOHCTPYKTHBHOIO YPOBHS

5 3aganune TBOPYECKOro YPOBHS

Bapmuanr 1

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

5 2 -1 2 -3 1 0-1
A=I3 0 4% c=13 2 0f M=|3-2
3 -1 2 1 02 1 16

2 -2 5 1

3 0 2 1

2. BBILII/ICJ]I/ITB Onpe,ueJII/ITeJIL
2 1 -3 4
4 2 1 -2

3. Pemmts MmaTpuuHoe ypaBHeHHEe AX=B



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

4, PemuTh cCHCTEMY JIMHEHHBIX alreOpandecKux ypaBHEHUM:
a) meronoMm Kpamepa; 6) metomom ["aycca

2x-3y+z=-11
4x-2y+3z=-14
6X—-y—-52=23

5. Haiitu o0miee 1 01HO YaCTHOE PELICHUE CHCTEMBI:
X+3y—-2z=4
2X—4y+5z2=7
4x+2y+12=15

Bapuanr 2

1. Haiinure matpuny S=D*(C-2A), ecinu

2 -1 3 2 1 0
_ : -21
A=l=3 1 S c=|-1 2 4;D:(2 35J

1 0 -1 0 -3 5 —o-
2 1 -3 4
3 5 -2 1

2. Bwruauciuth onpenaenuTenb

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

4x+y-5z=-14

3X+2y-z=3

2x—-2y+3z=10

5. Haiitu oO1miee 1 0IHO YaCTHOE PEIIEHUE CHCTEMBI:
3x+4y-2z=9
X+3y+2z=2
X—2y—-6z=5

Bapuanr 3



1. Haiinute matpuity S=(A+2C)*K, ecnu

2 -3 -1 1 4 1 32
A=3 1 5% c=|-1 -2 1| K=[10
1o 2 3 2 2 4-3

23 0 -1

35 1 -4

2. Bpruuciute onpenenuTenb
2 1 -1 -3
3.4 -2 2

3. Pemuth MaTpuuHoe ypaBHeHue AX=B

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

4. PemmuTh CUCTEMY JIMHEHHBIX aJreOpanuecKuX ypaBHCHHN:
a) metoqoM Kpamepa; 6) meromgom ["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), eciiu
-2 1 1 0 -3 1-2
A= 2 3 F c=l4 -2 -1 M=|-45
1 -8 5 1 2 0-3
3 4 -21
-1 2 5
2. BpuuciuTh onpenenuTens s 0 3
1 -5 3 2

3. Pemmts MmaTpuuHoe ypaBHeHHEe AX=B

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

4. Pemuth cCUCTEMY JIMHEWHBIX alnredpandeckux ypaBHEHUN:



a) metogoMm Kpamepa; 6) meronom ["aycca

4x+y-3z=-1
2x+y—-5z=-19
4x-3y-3z2=7

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

Bapuant 5
1. Haiigure matpuity S=(B+3C)*D, eciu
-73
3 41
_ . 2-11
B_(l -5 o]’ C=(3 A 5} D=|1-2
2 -3
1 1 2 -1
4 0 1 -3
2. Bwruauciuth onpenenuTenb
1 -3 4 1
2 3 1 -2

3. Pemmts maTpuunoe ypaBHeHHEe 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) merogom ["aycca

3x-3y+4z=8

2X-5y+2z=-5

6x+y—z=19

5. Haiitu ob11ee 1 0JHO YaCTHOE PEIIEHUE CHCTEMBI:
3x+4y+3z=10
5x-2y+z=4
Xx+10y+5z =16

Bapuanr 6

1. Haiinure matpuity S=2(D-C)*B, eciu
1 -32 0 2 1 1-2
D=0 1 1% c=|-6 4 2| B=|45
614 1 3 -2 55



3 3 2 1

5 1 2
2. BpluucnuTh onpenenuTens
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. PemmuTh cCUCTEMY JIMHEHHBIX adreOpanuecKuX ypaBHEHUM:
a) metosoM Kpamepa; 6) merogom ["aycca

4x+y-52=9

3X+2y-z=12

2Xx—-2y+3z=5

5. Haiitu ob1iee penienne cuctTemMbl U GyHIAMEHTAIBHYIO CHCTEMY PEIICHUIA:
3x+2y+4z=0

2x+y-52=0

4x+3y+13z=0

Bapuanr 7

1. Haiiaure matpuny S=C*(2A-B), eciin

4 1 1 3 1 -2 2
As|=3 0 b c=l4 -2 2| B=|1-5
—295 4 0 -2 76

1 5 -31

1 -1 3 2

2. BwuuciuTh onpenaenuTeNb
2 0 4 5
2 -3 3 1

3. Pemmts maTpuuHOe ypaBHeHHE XA=B

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

4. PemuTh CUCTEMY JIMHEUHBIX alreOpandeckux ypaBHEHUH:
a) metogom Kpamepa; 0) meromom ["aycca

4x+y-32=0

2x+y-52=-8

4x-3y-3z=-20

5. Haiitu oOmiee perienue cuctemMsl 1 QyHIaMEHTAIbHYIO CUCTEMY PEIICHUH:



2x-6y—-3z=0
3x-2y-z=0
4x+2y+2=0

Bapuanrt 8

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

_ . ~31-4 ~1-22
A=| 2 -4 2| B - C-
-2 0 -5 2 5-2 0 5-3

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

3. Pemuts MaTpuuHOe ypaBHeHue AX=B

5 -1 7 1
2 3 0X=|7 2
15 -1 3 -1

4. PemmThb cCUCTEMY JTMHEHHBIX alreOpanuecKuX ypaBHEHHN:
a) meronoMm Kpamepa; 6) metogom ["aycca

2X—-3y+z2=—
4x-2y+3z2=4
6x—-y—-2z2=25

5. Haiitu obiee penienne cuctemMbl U GyHIaMEHTAIBHYIO CUCTEMY PELICHHI:
3x+4y-2z=0
X+3y+2z=0
X—2y—-6z=0

Bapuanrt 9

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

-2 6 4 4 3 0-1
Asfl 2k M=l0 4 1] C=45
3 -1

2 -2 -5 -14



2 2 3 -2

3 -5 1 -1
2. BpluucnuTh onpenenuTens

4 -1 2 1

3 -1 0

3. Pemmts maTpuunoe ypaBHeHne XA=B

3 2 -1 4 10 10
X{2 2 0|=|1 4 5
-11 3

4. PemmuTh cCUCTEMY JIMHEHHBIX adreOpanuecKuX ypaBHEHUM:
a) metosoM Kpamepa; 6) merogom ["aycca

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

5. Haiitu o01iee 1 0THO YaCTHOE PEIICHUE CHCTEMBI:
3x+4y+3z=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=l1 -2 % B=| 4 7 -5 C=|-10
> 3 -3 2 4 5 4
2 1 0 -1
-1 3 4 3
2. Brprumcnuth OIPCACIINTECIIb 1 2 4
2 2 5 1

3. Pemmts MmaTpuuHoe ypaBHeHHEe XA=B

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

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

3x-3y+4z=-13

2X-5y+2z=-9

6x+y-z=17



5. Haiitu oOmiee perienue cucteMsl 1 QyHIaMEHTAIBHYIO CUCTEMY PEIICHUH:
Xx+3y—2z=0
2x—4y+5z2=0
4x+2y+2=0

Tema 2. DjieMEHTbl MATPUYHOTO aHAIN3A. AHAIUTUYECKAsI TEOMETPHUSI.

1 3ajanne peKOHCTPYKTUBHOIO YPOBHS
2 3ajaHne TBOPYECKOIr0 YPOBHS

Bapuanr 1

1. Jlanbl BekTOpBI @ = {1;1; -1}, b ={2;3; -1}, ¢ = {-3;2;3}, ¥ = {0; 6; 1}. Jlokasarh, 4TO
BEKTOPHI @, b, € oOpasyroT 0a3uc B IpoCTpaHcTBe. HalTH KOOpAMHATHI BEKTOPa X B DTOM
Oasuce.

2. lansl KoopauHaTHI BepiuH TeTpadapa ABCD. Haiitu:

a) ruromaap ocHoBanus ABC

0) ypaBHeHHE BBICOTHI TeTpadapa DK

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

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

k) 00BeM TeTpadapa ABCD

3) BeJIMYHHY II0cKoro yria npu BepmmHe C mnockoctu BCD

1) BeNUYHHY yria Mexay pedopom CD u mnockocTsio ocHoBanust 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, uTo0
BEKTOpPBl @, b, ¢ 00pa3yroT 0asuc B MPOCTpaHCTBE. HailTh KOOpAMHATHI BEKTOpa X B ITOM
Oasuce.

2. Jlansl KoopauHATHI BepinH TeTpadapa ABCD. Haiitu:

a) ruroniaab 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) 00beM TeTpasipa ABCD

3) BEeIMUMHY TJI0CKOTO yria rnpu BepmuHe C miockoctn BCD

W) BeJIMYUHY yria Mexay pedpom CD u minockoctsio ocHoBanust ABC
A(1,2,3); B(2,3,1); C(2,4,6); D(4,7,6)

Bapuanr 3



1. Jlanbl 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, mpoxoasmeii yepe3 Touky C napamiensho Beicote DK

r) paccrosiaue ot Touku C o rpanu ABD

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

x) 00beM Tetpasripa ABCD

3) BEIMYUHY ITOCKOTO yria npu Bepmunae C miockoctu BCD

W) BeIMYUHY yria mexay peopom CD u mnockoctsio ocHoBanust 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, ¢ o0Opa3yroT 0a3uc B MpOCTpaHCTBe. HallTh KOOpAMHATHI BEKTOpa X B 3TOM
Oasuce.

2. Jlanbl koopauHaThl BepinH Terpadapa ABCD. Haiitu:

a) momaab ocHoBanust ABC

0) ypaBHEHHUE BbICOTHI TeTpadapa DK

B) YpaBHEHHE MPSIMOH, poxozsmeii uepes Touky C napamiensro Beicote DK

r) paccrosiaue ot Touku C o rpanun ABD

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

x) 00beM TeTpadipa ABCD

3) BEJIMYMHY IJIOCKOTro yria rnpu BepiuHe C minockoctu BCD

M) BeIMUUHY yriia Mmexay peopom CD u mmockocteio ocHoBanust ABC

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

Bapuanr 5

1. JlaHb! BEKTOpHI @ = {1;1; -3}, b ={3;3; -2}, ¢ = {-2;—4;1}, ¥ = {2; 0; —4}. JToxa3ars,
YTO BEKTOPHI &, b, ¢ 00pa3yroT 6a3uc B mpocTpaHcTBe. HailTh KOOpAWHATHI BEKTOpa X B 3TOM
6asuce.

2. JTansl KoOopAMHATHI BepiIuH TeTpa3gpa ABCD. Haiitu:

a) momaab ocHoBanust ABC

0) ypaBHEHUE BBICOTHI TeTpadipa DK

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

r) pacctosinue ot Touku C 1o rpanu ABD

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

k) o0bpeM TeTpadapa ABCD

3) BEJIMYMHY IJIOCKOTro yria npu BepiuHe C minockoctu BCD

W) BeJIMUUHY yriia Mmexay peopom CD u mmockocthio 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+3]j+ak u b=1-6]+2k xommuHeapHpI?

2. lansl KoopanHaTHl BepiuuH Tetpasdapa ABCD. Haiitu:

a) ruroniaap ocHoBanus ABC

0) ypaBHEHUE BbICOTHI TeTpasapa DK

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

r) pacctosinue ot Touku C no rpanu ABD

1) YpaBHEHHE ITIOCKOCTH, Mpoxo el yepes Touku B u C nepnenaukynsapro miockoctu ABC
e) nuHy pebpa BD

k) o0BeM TeTpasapa ABCD

3) BEJIMYMHY IJI0CKOT0 yria npu BepmuHe C mnockoctu BCD

1) BeNMUMHY yria mexay peopom CD u mmockocTtsio ocHoBanus 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}. Jlokasars, 4TO

BEKTOpHI @, b, ¢ obOpa3yror Oazuc B mpoctpancTBe. HaiiTm xoopauHaThl BEKTOpa X B 3TOM
Oasmuce.

2. lansl KoopanHATHI BepiuH TeTpadapa ABCD. Haiitu:

a) ruromaap ocHoBanus ABC

0) ypaBHeHHE 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 miockoctd ABC
e) nnuny pebpa BD

x) o0BeM TeTpasipa ABCD

3) BeJIMYHHY ILT0CKOTo yria npu BepmmHe C mockoctu BCD

1) BeIMUYUHY yria mexay 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}. Jlokasats, 4TO
BEKTOpHI @, b, ¢ oOpa3ytor Oazuc B mpocTpaHcTBe. HaiiTm koopauHaThl BEKTOpa X B OTOM
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, Ipoxoasiei yepe3 Touku B u C neprnenaukynspHo miockoctd ABC
e) nnuHy pebpa BD

x) 00beM TeTpadipa ABCD



3) BEJIMYMHY IJIOCKOT0 yria npu BepiuHe C mnockoctu BCD
1) BenMunHYy 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}. Jlokasarp, 4TO
BEKTOpHl @, b, ¢ oOpa3yror Oazuc B mpoctpancTBe. HaiiTm xoopauHaThl BeKTOpa X B 3TOM
Oasuce.

2. Jlanbl koopauHaThl BepimnH TeTpadapa ABCD. Haiitu:

a) rioniaab ocHoBanus ABC

0) ypaBHeHHE BBICOTHI TeTpadapa DK

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

r) paccrosiaue ot Touku C o rpanu ABD

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

x) 00beM TeTpasripa ABCD

3) BeIMUUHY IJI0cKOro yria npu BepmuHe C miockoctu BCD

M) BeIMYUHY yria Mexay peopom CD u mnockoctsio ocHoBanust ABC

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

Bapuant 10

1. Jlaus! Bextophl @ = {4;2;1}, b = {-3;—1;2}, ¢ = {2;2; -1}, ¥ = {3; 3; 2}. loka3ars, 4TO
BEKTOPHI @, b, C 00pa3yroT 6Gasuc B IpocTpaHcTBe. HallTH KOOpAMHATBI BEKTOpPa X B JTOM
Oasuce.

2. Jlansl KoopauHATHI BepinH TeTpadapa ABCD. Haiitu:
a) ruroniaab 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 miockoctd ABC
e) ninuny pebpa BD
x) o0BeM TeTpadipa ABCD
3) BeJIMYHHY IUT0CKOTro yria mpu BepmmHe C miockoctu BCD
W) BeIMUYUHY yria Mmexay peopom 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 KomMnemeHyutl 0CywjecCmeisiemcs 6 COomeemcmeuu ¢ maoauyeu 4.

Bomnpocsl k 3kx3ameny

I cemectp.

Jluteparypa:

Edumos H.B., Kpatkuii kypc ananutudeckoit reomerpun. M., «®uzmarrusy», 2005.
Knerenux JI.B., COopHUK 33724 110 aHAIMTHYECKOU reomeTpun. M., «Duzmatrusy, 2004.
1. [TonsiTHe MaTpulbl BTOporo nopsiaka. OnpeaenuTent 2-ro nopsjaka.



2. CucreMbl TMHENHBIX YPaBHEHUN 2-T0 MOpsIIKa.

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

4. [TonsiTe MaTpuLbl TpeThero nopsiaka. OnpenenuTenu 3-ro NOpsaaKa — MOHITHE
MHUHOPA, aIre0pandeckoro J10MOIHEHUs, ONPeAEIUTEIs.

S. Omnpenenurenu 3-ro nopsaka. CpoiicTsa.

6 CucreMbl TUHEUHBIX YpaBHEHHH 3-T0 TTOPsAKA.

7 OnHOpOHBIE CUCTEMBI JIMHEWHBIX YPaBHEHUH 3-TO NOpsIKA.

8. [TpssMoyronbHbIE CUCTEMBI KOOPAMHAT HA INIOCKOCTH U B IPOCTPAHCTBE.

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

10.  JluneiiHble onepauuu HaJx BeKTopaMmu. PaznoxeHne BekTopa 1o 6asucy Ha
IUIOCKOCTH U B IIPOCTPAHCTBE.

11.  CkansapHoe npousBeneHue BeKTopoB. CBolcTBa. Bbruncienue ckaasipHoOro
IIPOU3BENICHUS B KOOPAMHATAX.

12. BexkropHoe npousBeneHue BeKTopoB. CBoNCTBa. BbIuncienue BeKTOPHOTo
IIPOU3BENICHUS B KOOpAMHATAX.

13. CwmenanHoe npou3BesieHre BeKTopoB. CBOMCTBA. BhluncieHne cMeaHHoro
IIPOU3BENICHUS B KOOpAMHATAX. Y CJIOBHE KOMILJIAHAPHOCTHU 3-X BEKTOPOB.

14.  Ilousatue nuuuu. [ToHsATHE YpaBHEHUS JIMHUIO.

15.  3apaua o nepeceyeHUU IBYX JIUHHM.

16.  Ilapamerpuueckoe ypaBHEHHE JIMHUU.

17.  IlpsiMas Ha MJIOCKOCTU — O0Illee ypaBHEHUE, YPABHEHHE C YTIIOBbIM
ko3 durmeHToMm.

18.  HccnenoBanue o0IIero ypaBHEHUs MPSMOI Ha IMJIOCKOCTH. Y paBHEHHUE TPSIMOHN B
OTpe3Kax.

19. Yron mexay IByMs MPSAMBbIMHU Ha IJIOCKOCTH. Y CJIOBHE MApaJUICIbHOCTH U
HNEPHEHAUKYIAPHOCTH 2-X MPSIMBIX.

20. YpaBHEHHE NPAMON ITPOXOAAIIEH Yepe3 3alaHHYI0 TOUYKY B JAHHOM
HalpaBJICHUU.

21. YpaBHEHHE NPAMON TPOXOAAIIEH Yepe3 JBE TOUKH.

22. PaccrosiHre MexXy TOYKOHN U IIPSIMOU Ha IJIOCKOCTH.

23.  CoBMecTHOE UCCIIeIOBaHNE YPAaBHEHH ABYX MPSIMBIX HA IIOCKOCTH.

24.  VYpaBHeHHE NPSIMOIl B MOJISPHBIX KOOPIUHATAX.

25. HopmanbHoe ypaBHeHue npsimoil. PaccTossHre Mex 1y TOUYKON U IPSIMO Ha
IJIOCKOCTH.

26.  YpaBHEHHE ITyYKa MPSMBIX.

27. OO1ee ypaBHEHHUE TIIOCKOCTH.

28.  HccnenoBaHue o0OIIET0 YpaBHEHHUS IIOCKOCTH.

29.  VYpaBHEHHE IUIOCKOCTH B OTpE3Kax.

30.  VYrox Mexmy ABYMS IUIOCKOCTSIMH. Y CIIOBHE TAPAIICTBHOCTH U
NEPIEHIUKYIIPHOCTU 2-X IUNIOCKOCTEH.

31.  VYpaBHEeHHE IUIOCKOCTH MPOXOJISIICH Yepe3 TPH TOUKH.

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

33.  VYpaBHeHHe MPSIMOI B MPOCTPAHCTBE — KAHOHMYECKOE, TTApaMETPHUIECKOE, O0IIIee.

34.  VYrou MexIy ABYMS NMPSMBIMHU B IPOCTPAHCTBE. Y CIIOBHE MAPAIIEIbHOCTU U
NEPIEeHIUKYIIPHOCTU 2-X TPSIMBbIX.

35. YpaBHeHUE NIPAMON TPOXOAAIIECH Yepe3 JBE TOUKH.

36.  Yrou MexIy NpsSMOM U TUTIOCKOCTH.

37.  Ilepeceuenue mpsiMOi U MIIOCKOCTH.

38.  PaccrosiHHE OT TOYKH /IO IJIOCKOCTH B TIPOCTPAHCTBE.

39.  PaccrosiHHe OT TOYKH /10 MPSIMOI B MPOCTPAHCTBE.

40.  Onmnpenenenne suunca. KaHoHUYeckoe ypaBHEHUE JUTHIICA.

41.  HUccnenoBanue (popMbl IITHIICA.



42.  DKCUEHTPUCHUTET DIUIMIICA.

43.  PamumonHanbHOE BBIpaXKEHHE (POKATBHBIX PAJMYCOB AJLIUIICA.

44.  Ilapamerpuueckoe ypaBHEHHUE 3JUIMIICA.

45.  JlupekTpuCHI dJUIHIICA.

46.  KacarenbHas K dJUIAIICY.

47.  Omnpenenenue runepOosbl. KaHoHnYecKoe ypaBHEHHE TUIIEPOOJIBI.

48.  UccnenoBanue GpopmMbl rUnepOoIbl. ACUMITOTH TUIEPOOIHI.

49.  DKCHEHTPUCHUTET TUIEpOOITHI.

50.  PammoHanpHOE BhIpaxeHHe (POKATBHBIX PATUyCOB TUIIEPOOITHI.

51.  JIupeKkTpuchl rUIepOOIIbI.

52.  KacarenbHas k runepoore.

53.  Omnpenenenue napadosbl. KanHoHnueckoe ypaBHeHUE TapaOoIIb.

54.  UccnenoBanue GopMbI mapadoIbL.

55.  Kacarenpnas x mapabose.

56.  IIpeoOpa3oBaHue NpsMOYTOIbHBIX KOOPAMHAT MPH MAPATIICIBHOM CABUIE OCEH.

57.  IIpeoOpa3oBaHue MPSMOYTOIBHBIX KOOPHHAT IPH IIOBOPOTE OCEH.

58.  IIpeobpa3oBaHue MpsSMOYTOIBHBIX KOOPJAMHAT IPH IEPEHOCE Havajga KOOPAMHAT
1 IOBOPOTE OCEM.

59.  HccnenoBanue o0mero ypaBHeHHS 2-T0 TOPSIKA —

a) MIUTUNITUYCCKUN THIT;

0) runepOOINYECKUN THIT,

B) apabOIMYECKUI THII.

60.  IloBepXHOCTH BTOPOTO MOPSIIKA:
a) JUTUTICOMT,

0) TUIepOOIOH/IHI,

B) KOHYC;

T') MapaboJIOUIbI;

1) [VJTHH]IPBI

Il cemecTp.

Jlureparypa:

beknemumes /I.B.

Kypc ananutuueckoit reomerpuu u nuHeiHoi anredpsl. M., «®usmarauty, 2004.

bexnemumena JI.A., IlerpoBuu @.10., UyGapos 1. A.

COopHuK 3a7a4u 10 aHAJIUTUYECKON reOMeTpUN U JIMHEHHOM anredpe. M., «Pu3MatianT,
2003.

Kpacno M.JI., Kucenes A.U., Makapenxko I'.W., lllukun E.B., 3ansnun B.W., CoGoines
CK.

Bricmias matemaruka, 1. [, M., «3autopuan YPCCy», 2000.

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

Jluneiinas anreOpa B Bompocax u 3anadax, M., «®uzmatiauty, 2002.

Manyrun B.A.

Jluneitnas anreOpa — Kypc jeknui, M., «xcmoy, 2006.

Manyrun B.A.

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

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

Anrebpa ¥ aHAIUTHYECKAass TEOMETPHUs, — TEOpeMbl U 3amaud, T. I, M., «3eprano-My,
2003.

[Ipockypsixkos U.B.

CO6opHuK 3a1a4 1o JMHEeHHOU anredpe, M., «Haykay, 1970.



1. ITonsiTre MaTpuibl, €€ pa3MepHOCTH. [IoHATHE CTPOKU MaTPUILbL, TIOHATHE
CTOJIOIIa MaTPHIIBI.

2. [Tousitue Matpuusl cTpoku. [ToHAaTHE MaTPULIBI CTONONA.

3. ITonsiTue kBagpaTHOM MaTpulibl. [IoHSITHE TJIaBHOM AMAroHaIM KBaJApaTHOM
Martpulbl [[oHSTHE €MMHUYHON MaTPULLBI.

4. PaBenctBo mMarpu.

5. CroxxeHue MaTpHuil.

6. YMHOKEHUE MaTPHUIIbl HA YUCIIO.

1. YMHOXEHHE MaTpuLl. Y MHOXKEHHE KBaJpaTHbIX MaTpull. CBoiiCcTBa.

8. TpancnonnpoBanue Marpuil. CBOWCTBA.

9. O mopsaKe CyMMHPOBAHUSI.

10. Jluneiinoe npocTpaHCcTBO CTPOK. [ToHATHE TMHEHHOW KOMOMHAITUN CTPOK.
JInHeliHas 3aBUCHUMOCTD U HE3aBUCUMOCTb CTPOK MATPHULIBI.

11.  DnemeHTapHOE MpeoOpa3oBaHUE MATPHII.

12.  TlpuBeneHue MaTpHIlBHl K CTYIIEHYATOMY BH]Y IPY TTOMOIIIH JIEMEHTAPHBIX
npeoOpa30BaHUIA.

13. Marpuiisl 3JIeMEHTapHBIX TPEOOPa30BaAHUN.

14.  TlousTue onpeneauTens MaTPUIl IEPBOrO, BTOPOTO U TPETHETO MOPSIAKOB.

15.  TlousTue onmpenenuTels MaTPUIbI n-To nmopsaka. [lonsTue MuHOpa 1
anredpanvdeckoro JOMOTHEHHUS.

16.  CmoiicTBa onpeaeuTes.

17. Brrumnciienre onpeaenuTers.

18.  IlomsTHe 0OpaTHOW MAaTPHIIBI.

19.  CaoiicTBa 00paTHBIX MATPHII.

20. Meton XKopaana HaxoX/A€HNUs 00OpaTHON MaTpPHULIbI.

21.  Cmocob moctpoeHust o0patHOil MaTpuilsl MeToioM JKopaHa.

22.  ITlonsarue muHopa k-ro mopsiaka.

23.  Ilonsarue paHra MaTpHIIbl.

24.  Tlonsarue 6a3zucHoro MuHOpa. [ToHsATHE 6A3UCHBIX CTPOK U CTOJIOIIOB

25.  OCHOBHBIE MOHSATHS.

26.  Teopema Kponekepa-Kamemmm.

27.  DKBUBAJICHTHBIC JTUHEHHBIE CUCTEMBI.

28.  Meron lNaycca.
29.  Meroa Kpamepa.

30. OaHOPOTHBIC TMHEHHBIC CHCTEMBI.

31.  HeonHopoaHble TUHEHHBIE CUCTEMBI.

32. Omnpenenenne TMHEMHOTO IpocTpaHcTBa. [IpuMeps! TMHEHHBIX TPOCTPAHCTB.
33. IIpocreiilne cBONCTBA IUMHEUHBIX IPOCTPAHCTB.

34. JInnelinble noanpoctpancTBa. [IpuMepsl TMHEHHBIX TOAIPOCTPAHCTB.

35. IIpocreiilne cBONCTBA JIMHEWHBIX MOAIPOCTPAHCTB.

36.  CymMma u mepecedeHne JIMHEHHBIX TIOIPOCTPAHCTB.

37.  CBolicTBa CyMMBI U MIepeCeUCHUs TMHEHHBIX MTOANPOCTPAHCTB.

38.  IlonsATue MUHEHHON 00OIOUKH.

39.  OcHOBHBIE CBOWCTBA TUHEHHOMN 000JIOUKH.

40.  JluneliHas 3aBUCHMOCTb.

41.  basuc. PazmepHOCTS.

42.  3amena 0Oasmca.

43.  EBKINI0OBBI IPOCTPAHCTBA.

44, HepasenctBo Komm-byHsikoBckoro. HepaBeHCTBO TpeyrojibHUKA.

45.  TlonsATue yria Mexay 3J1eMEeHTaMU eBKJINI0BOro npocTpancTsa. [lonstue

OPTOHOPMHPOBAHHOW CUCTEMBI 3JIEMEHTOB.
46.  Metoa oproroHanu3zauuu. [ToHsITHE OPTOHOPMHPOBAHHOTO Oa3Hca.



47.  OpToroHaibHOE JIOIIOJHEHHE.

48. [ToHsTHE KOMIIIEKCHOTO yKcia. JlecTBUS HaJl KOMIICKCHBIMHU YHCIIaMU.

49.  T'eomerpuueckas HHTEPIPETALUS KOMIIJIEKCHOTO YUCIIA.

50.  Tpuronomerpudeckas hopmMa KOMIUICKCHOTO YHCIIA.

ol. ®opmyiia Myaspa.

52.  lloHATue KOpHA N-O¥ CTENEHU U3 KOMIUIEKCHOTro yrcia. @opmyna s
BBIYUCIICHHS KOPHS N-0# CTENEHN U3 KOMITJICKCHOTO YHUCIIA.

53.  Iloka3zarenpHas (hopmMa KOMILJICKCHOTO YHUCIIA.

54.  Tlonsarue nuHeWHOTrO MpeodpazoBanus. [Ipumepsr.

55.  Tlonsarue oOpa3a JIMHEHHOTO NMpeodpazoBaHus. PaHT muHelHOTO MpeoOpa3oBaHMsl.

56.  Ilonsarue snpa nuHeitHOTO peoOpazoBanus. Jedekt nuneitHoro
npeoOpa3oBaHuUs.

57.  Teopema 0 MOCTPOCHUH JTUHEHHOTO OTOOPAKEHUSI.

58.  CnoxxeHue TMHEHHBIX OTOOpaXKCHHI. Y MHOYKEHHE JTMHEHHOTO OTOOPaKEHHSI Ha
YHCIIO.

59.  Ilousarue nuneliHoro oneparopa. [lonstue nmpousBeneHns TMHEHHBIX ONEPATOPOB.
TeopeMa 0 JIMHEMHOCTH NTPOU3BENCHHUS INHEWHBIX OIIEPaTOPOB.

60.  Ilonsarue obparHoro oneparopa. Teopema 00 0OpaTUMOCTH JTMHEHHOTO
oreparopa.

61. Ilousarue o MaTpuile JUHEHHOTO onepatopa. [Ipumepsr.

62.  Marpuibsl CyMMBI B TPOU3BEICHHUS JIMHEHHBIX OTIEPATOPOB.

63.  CBs3p MeXIy MaTpHUIIAMU JTMHEHHOTO orepaTopa B pa3IU4HbIX Oa3ucax.

64. [TonsiTHE COOCTBEHHOTO 3HAYEHHSI U COOCTBEHHOTO AJIEMEHTA JIMHEHHOTO
otoOpaxenus. [Ipumepsl.

65.  IloHATme XapakTEepUCTUYECKOE YpaBHEHHE JIMHEHHOTO oToOpaxenus. Teopema o
HE3aBHCHUMOCTH XapaKTePUCTUUECKOTO ypaBHEHUS JIMHEHHOTO 0TOOpaskeHus oT Oa3uca.

66.  IloHsATHe cONMpsHKEHHOTO orepaTopa. MaTpHIla COnpsHKEHHOTO ONepaTopa.
[Tpumepsr.

67.  CaoiicTBa onepannuu COMpPsKEHHS.

68.  IlonsaTue camoconpsKEHHOro (CHMMETPUYHOI0) orneparopa. Martpuua
CaMOCOITPSDKEHHOTO OIlepaTopa.

69.  CaoiicTBa caMOCONPSKEHHOTO OTepaTopa.

70.  Teopema 0 COOCTBEHHBIX 3HAUEHHIX CAMOCOIPSHKEHHOTO OIlepaTopa.

71.  Teopema 0 COOCTBEHHBIX 3JIEMEHTaX CaMOCOIPSKEHHOTO OIepaTopa.

72.  TlonmoXUTeIbHO OIpeesIEHHBIE CAMOCOTIPSKEHHBIE OTIEPATOPHI.

73.  Ilonsarue kBaapatu4yHoil popmsl. [Tpumepsl.

74.  CBs3b MEXIy KBaJIpaTUYHBIMU (JOPMaMH U CaMOCOIPSHKEHHBIMH OIIEPATOPaMHU.

75.  Teopema 0 nIpUBEACHNUU KBAaAPATUYHON (OPMBI K IMArOHAILHOMY BUTY.

76.  AnropuT™m nmpHBEICHHS KBaIpaTHUHOW (HOPMBI K AMaroHAIbHOMY BHIY. [Ipumep.

17. Merton Jlarpanxa.

78.  Knaccu¢wukaius KpUBBIX 2-TO MOPSIKA.

79.  Knaccugukanus moBepxXHOCTeH BTOPOTo MopsiaKa.

80.  80. [Tonstue kombIta. [IpuMepsl YUCIOBBIX KOJIET.

81.  OmnpezneneHue KOJIbLA.

82.  Ilonsarue moss. [Ipumepsl YHCIOBBIX TOJEH.

83.  I'pynmsr:

a) OnpeneneHre U MPUMEPHI TPYIIIBL. [ pyTIma moICTaHOBOK

6) [oarpynmst.

B) Lluknnueckue rpynmsl.
r) [luknnyeckue noarpymnsl.
[IpuMep KOHEUHOW HUKIMYECKOW TPYIIIIBI.



KonTtpomupyemsie komnerennuu: OITK-1, TTK?2.
Oyenka KomMnemeHyutl 0Cywecmsisienmcs 6 COomeemcmeuu ¢ madoauyeu 4.



