MHWHOBPHAYKHU POCCUN
BJIAJIUBOCTOKCKMII TOCYJIAPCTBEHHBI YHUBEPCUTET
KA®EJPA MATEMATUKU U MOJAEJIMPOBAHU A
®oH/1 OIICHOYHBIX CPEJICTB
AJId TIPOBCACHU A TCKYILICTO KOHTPOJIA
Y TIPOMEXYTOYHOH aTTECTAINU 110 TUCIHILTHHE (MOIYIIIO)
AJITEBPA U TEOMETPUS
CrienuanbHOCTh U CIICTIHATH3AIHS
10.05.03 MuadopmarmonHas 6€30mMacHOCTh ABTOMAaTU3UPOBAHHBIX CUCTEM. be30macHOCTh

OTKPBITBIX HH(bOpMaL[I/IOHHBIX CHUCTEM

I'ox Habopa Ha OITOII
2021

dopma 00ydeHuUsI
OYHas

Bmagusoctok 2026



1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Hassarue OIIOII BO, Kon u popmynupoBka KoMHeTeHIN

COKpameHHOe nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS
KOMITCTEHITHU

OIIK-3 : CrocoOeH HCII0Ih30BaTh
MaTeMaTHYECKUE METOIBI, HEOOXO0
MMBIC TSI pelIcHHs 3a1a4 mpodecc
HOHAJIbHOH JEeATEILHOCTH

10.05.03 «MudpOpMarn
HOHHAs 6€30IacHOCTh
ABTOMATH3HPOBAHHBIX
CHCTEMY
(1B)

OIIK-3.1B : ObmagaeT MaTeMaTHYECKON KyIbTY
POH M CHCTEMHBIM MBIIIJICHUEM, TTO3BOJISIOIINM
U TIPH PEICHNN 3a]a4 B 00JIaCTH €CTECTBEHHBIX
HayK MCI0JIb30BaTh MaTeMAaTHYECKUE METO/IBI 1
HWHCTPYMEHTBI IS [TPOBECHUSI KPUTUYECKOTO a
HaJlu3a CUTYalui U MOJIETMPOBAHUS IPOLIECCOB
U ABJICHUI

Komnerenmus cuntaercs: chopMUPOBAHHOM HA TaHHOM 3Tarie B ciIydae, eCJIM MOoTydYeHHbIE
pe3yibTaTtel OOydYeHHMs [0 JUCLUIUIMHE OLICHEHbl IOJOXHUTEIbHO ([IUarna3oH KpUTEpUEB
OLICHUBAHUSI PE3YJITATOB O0YUCHHUS «3aUTEHOY, «YIOBIETBOPUTEIHLHOY, «XOPOIIOY, OTIUIHOY).
B ciydae oTcyTcTBUS IOJIOKUTEIBHOM OLIEHKM KOMIIETEHIMsS Ha JAaHHOM 3Tale CUUTAETCs

Hec(OPMUPOBAHHOM.

2 [loka3aTe/iu OlleHUBAHUS NJIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHUs

Komnerenuus OIIK-3 «CriocobeH UCIIOIb30BaTh MATEMATHYECKIE METOIEL,
HEO0OXOAMMBIC SIS PEIICHUS 3a1a49 MPOPECCHOHATBHON ACATEIHHOCTHY

Tabmuna 2.1 — Kpurepun orieHKA WHAUKATOPOB JTOCTHKCHUS KOMITCTCHITUT

Kpurepuu onieHUBaHUS pPe3yNbT
aToB 00y4YeHHUs

- IPaBUJIBHOCTB OTBETA IO CO/IE
PKaHHMIO 3a/IaHMS;- TTOJTHOTA U T
nmyOMHA OTBETA,

YMEHHE pelaTh CTaH/AapTHEIC 3
aj1a4n Kypca, OCHOBHBIE THITBI K
OTOPBIX Pa3OMpaAIOTCS Ha IPaKT
MYECKHX 3aHATHAX

PesynbTarel 00yueHus o JUCIUILTUHE
Kox u popmymuposka nuguxar | Ko | Tu
Oopa JOCTMKEHUS! KOMIIETCHIIUN A o
pe | pe Pesynprar
3- | 3-
Ta | Ta
OIIK-3.1B : Ob6nanaer maTemMar OCHOBHBIX TOJIOKEHUIT BEKTOPH
WYECKOU KYJbTYpOU U CUCTEMH PII 3H | oiiu nHHveﬁHoﬁ anreOpbl, aHaTN
BIM MBIIIICHHEM, TIO3BOISIONH | 4 aH | TUYECKOW reoMeTpuu Ha MIOCK
MU TIPH PEIICHUH 33134 B 00J1ac ue | OCTH U B IPOCTPAHCTBE, TEOPUU
TH €CTECTBEHHBIX HAyK UCIOJIb3 KOMIIJIEKCHBIX YHCET
OBaTh MaT€MaTUYECKUE METOAbI y | Pemark THIOBIE 32iatH 110 BEK
Y MTHCTPYMEHTBI /IS IPOBEACHH PIT | e TOPHOH H HHHveI;'IHOf/'I anredpe, a
s KPUTHIECKOTO aHaJIN3a CHTYa 5 iy | HATHTHUECKOM TeoMeTpHH Ha I
o1 1 MOZleﬂvI/IPOBaHHﬂ Tponecce e JIOCKOCTH U B IIPOCTPAHCTBE, TC
OB U SIBJICHUM OpHMHU KOMIUICKCHBIX YHCEN
peLIeHNs TUIIOBBIX 3a/1a4 C NPU
MEHEHUEM MaTeMAaTUYECKOro a
Ha | TiH@pata TeOpUH MaTPHLL 1 CHCT
P/ €M JIMHEHHBIX YPaBHEHUMN, BEKT
3 EH OpHOH anredpsl, aHATUTUIECKO
1 TEOMETPHHU, AHATUTUHICCKUMH
METO/IaMU UCCJICJIOBAHUS TEOME
TPUIECKUX 0OBEKTOB

BJIajieeT HaBbIKaMU BbIOOpa (o
PMyJI, METOZOB U IIPaBUJILHOT'O
[IOJIX0/1a K PELIEHUIO 3aJaul

Tabnuiia 3amosHgeTcs B COOTBETCTBHUU C pazaenoMm 1 PaGoueil mporpaMmbl TUCHUTUTHHBI

(Momyst).




3 IlepeyeHb OLICHOYHBIX CPEICTB

Ta6mmma 3 — [lepedeHb OIIEHOYHBIX CPEACTB MO TUCIHUILINHE (MOIYITIO)

KonTtponupyemsle maHUpyeMBbIe pe3

Kontpoaupyemsie TeMBI 1

HaumeHOBaHME OLIEHOYHOTO CPE/ICTBA U TIP
encrasienue ero B POC

yIBTAThI 00 yUCHHUS HUCLUIIINHBL TIpoMexyTouHas aT
Texylmuil KOHTPOJIb
TeCTaLus
Ounas popma 0OydeHUS
PII1 3HaHHUE : OCHOBHBIX IIOJI0 | 1 1 OnpeenuTen 1 MaT
JKCHHH BEKTOPHOH M JIMHE | gy Cobecenopanue Tecr
HHOM anreOphl, aHATUTHY 15 C —
€CKOU TeOMETPHH Ha ILIOC : 6 MCTCMa JIMHCHHBIX & Co6 T
KOCTH I B IPOCTPAHCTBE, J}re PANYCCKUX YPaBHCHU obecemoBanue ecT
TEOPUH KOMIUICKCHBIX UM u
cen 1.3. JIuneliHbIe IpOCTPaH
poctp CobecenoBanue Tect
CTBa
1.4. EBKIugoBEI IpOCTpa
poctp CobecenoBanue Tect
HCTBa
1.5. JIuHeiiHBIE omepaTo
o patop CobecenoBanne Tect
1.6. DneMeHTEl BEKTOPHO
o p CobecenoBanue Tect
it anreOpeI
1.7. Ilpsimast Ha MIIOCKOCT
u p CobecenoBanue Tect
1.8. KpuBsie BTOpOro 1mo
P P P CobecenoBanue Tect
sIKa
1.9. ITimockocTh 1 mpsiMast
P CobecenoBanne Tect
JUHAS B IPOCTPAHCTBE
1.10. IloBepxHOCTH CobecenoBanne Tect
1.11. KoMmieKkcHbIE YHUCTT
a CobecenoBanue Tect
P2 YMeHue : pemarb TUIIOBbI KoHTposbHas paGoT
€ 3a/1a41 110 BEKTOPHOH U LLO a Tecr
o . .1. Onpenenurenu u MaT
JTUHEeHHOU anredpe, aHaIH pel
. WLIBI
TUYECKOH reOMETPHUH Ha II pHlL Tecr Tecr
JIOCKOCTH ¥ B IPOCTPAHCT
Be, TEOPUH KOMILTIEKCHBIX
Kontponpnas padot
qHCe Tect
a
Pa3HoypoBHEBEIE 3a
1.2. CucteMa TUHEHHBIX a Tect
L I a4y ¥ 3aJJaHUs
nredpandeckux ypaBHEHH
n Tect Tect
Tect Tect
Konrpoibnas pador
R p Tect
1.3. Jluneiinsie npoctpan | &
cTBa
Tect Tect




Konrponbnas pabor

Tect
1.4. EsxyuioBsl npoctpa | @
HCTBa
Tect Tect
KonrtponbHas padot
p p Tect
1.5. Jluneiinsie onepatop | &
Bl
Tect Tect
KounrponsHas pador
™ p Tect
1.6. DnemenTh BekTopHo | &
it anreOpsl
Tect Tect
KonrponbHas padot
p p Tect
1.7. Ipsamas 1a mnockoct | &
H
Tect Tect
1.8. Kpussie BToporo nop | Pa3sHoypoBHeBHIE 3a Tecr
S7IKa Jla4uu ¥ 3aJJaHus
KonTponsHas padot
p P Tect
1.9. Ilnockocts u mpamas | &
JUHAS B IPOCTPAHCTBE
Tect Tect
Pa3noypoBHEBBIC 3a
1.10. IToBepxHOCTH P Tect
IaYM ¥ 3aaHUs
Pa3noypoBHEBBIC 3a
yp Tect
1.11. KommnekcHsle yucy | A&TH 1 3aaHIs
a
Tect Tect
PI3 Hagbik : pewieHust TUIIOB KoHTpoIIbHas paboT T
BIX 33]a4 C PUMEHEHUEM LLO a ecT
.1. Onpenenurenu u Mat
MaTeMaTH4eCKOro anmapa pen
PpHIIBI
Ta TEOPUHU MATPHUL] U CUCT
ateop N aTpui i ¢ Cv Tecr Tect
€M JINHECHHBIX YPaBHCHHUH,
BEKTOPHOH anreOpsl, aHal
UTUYECKOM T€OMETPHUH, aH PasHoypoBHEBbIC 32 T
T eCKUA s Tpo - 1.2. Cucrema nuHeiHBIX @ | naun n 3aganus ecr
1 . nredpandecKkux ypaBHEHU
HCCIICIOBAHUS T€OMETPHY |
" Tect Tect
€CKUX 00BEKTOB
KonTponsHas pador
p p Tect
1.6. DnemenTs BekTopHO | &
it anreOpsI
Tect Tect
KonTponbHnas padot
p p Tect
1.7. TIpsmas Ha maockocT | &
"
Tect Tect
1.8. KpuBbie BTOpOro mo Pa3zHoypoBHEBEIC 3a
Tect
SIKa a4y U 3aJJaHHs
1.9. ITnockocts u ipsimast | KortponpHas padot Teer

JIMHHA B IPOCTPAHCTBC

a




Tect Tect

Pa3HoypoBHEBBIE 3a

1.10. IloBepxHOCTH Tect
a4y ¥ 3aJaHus
PasHoypoBHEBEIC 3a
P Tect
1.11. Komrutekcusie upcn | A41H H 3a1aHHUA
a
Tect Tect

4 Onucanue npouexypbl OlleHUBAHUS

KauectBo copmMupoBaHHOCTH KOMITETEHIIM Ha JaHHOM OJTare OIEHUBACTCS IO
pe3yJbTaTtaM TEeKYIIUX U TMPOMEXKYTOUHBIX aTTECTAIlUi MPH MOMOIIN KOJUYESCTBCHHOH OICHKH,
BEIpaXCHHOW B Oamax. MakcuManbHas cymma OalljioB Mo qucHumuinHe (Moayno) pasaa 100

Oasuiam.

O1neHOYHOE CPEe/ICTBO
Bupn yueOHoit HroroBsie Tecr
CobecenoBanu Konrpomsn TCCTBI UJI3 | Pa6orayn | Iocemenue 3a Ut
ble paboT Ne N
HeﬂTeHLHOCTH (§] 1-3 Nel-4 OCKH HATHUU CI/I oro
Nel-4 TO
Jlexkun 20 6 26
IIpakTuueckue 3aH 12 12 6 30
SITHS
CamocTosiTenbHas 16 16
pabora
C20 8 8
IIpomexyTouHas a 20 20
TTECTaIHs
Hroro 20 12 8 16 12 12 20 100

CYMMa 68.J'IJ'IOB, Ha6paHHBIX CTYACHTOM II0 BCEM BHIaM yqe6H0171 ACATCIIbBHOCTH B paMKax
JUCHUIIIIMHBI, ICPEBOAUTCA B OLICHKY B COOTBECTCTBHHU C Ta6J'II/IH€I\/'I.

CymmMa Gano
s Or1ieHKa 110 TPOMEX
YTOYHOM aTTeCcTaIl XapakTepucTrka KadecTBa cQOpMHUPOBAHHOCTH KOMIIETEHIINU
MO JUCIUTLIN "
HE
CTyIeHT IeMOHCTPUPYET CHOPMUPOBAHHOCTH JUCITUIITMHAPHBIX KOMITETCHITHIA, 00HA
PY)XHBaeT BCECTOPOHHEE, CHCTEMAaTHYECKOe U NTy00KOoe 3HaHHe y4eOHOro MaTepraia
o191 10 100 «3a4TeHOY / , YCBOWJI OCHOBHYIO JINTEPATYPY M 3HAKOM C JIOTIOJHHUTEIBHOHN JIUTEPATYPOid, pEKOME
«OTITHYHOY HIOBAaHHOU MPOTPaMMOM, YMEET CBOOOIHO BBIMIOIHAThH MPAKTHYCCKUE 3aTaHUsl, IPE]
YCMOTPEHHBIE TPOTPaMMOii, CBOOOTHO OTEepUPYeT MPUOOPETCHHBIMH 3HAHUSIMH, YME
HUSIMH, IPAMEHSIET UX B CUTYallUsX TIOBBIIICHHOH CIOKHOCTH.
CTyIeHT NeMOHCTpUpPYET CPOPMUPOBAHHOCTD AUCHUIDTHHAPHBIX KOMITETEHIHIA: OCHO
ot 76 110 90 «3a4TeHO» / BHBIC 3HAHUS, YMEHHUS OCBOCHBI, HO JIOIYCKAIOTCS HE3HAUUTEIbHbBIC OINOKH, HETOUH
«XOPOIIO» OCTH, 3aTPYy/IHEHHS TIPU aHATUTHYICCKUX OTepanusiX, MePEeHOCe 3HAHUN U YMEHUI Ha H
OBBIC, HECTAHJAPTHBIC CHTYAIUH.
CTyzieHT AeMOHCTPHPYET CPOPMHUPOBAHHOCTD TUCHHUIUIMHAPHBIX KOMIIETCHIIUI: B X0
«3a4TeHO» / Jie KOHTPOJIbHBIX MEPOTPUATHH JJOMYCKAFOTCS 3HAYUTEILHBIC OLIHOKH, TIPOSBIISIETCS O
ot 61 mo 75 «YIOBJICTBOPUTENh | TCYTCTBHE OTACIBHBIX 3HAHUH, YMEHHH, HABBIKOB 10 HEKOTOPBIM JUCIUILTHHAPHBIM K
HO» OMITETEHIMSIM, CTY/ICHT HCIBITHIBACT 3HAYUTEIBHBIC 3aTPYJHEHUS TIPU OTIEPUPOBAHU
Y 3HAHUSMH ¥ YMEHUSIMHU TIPH WX TIEPEHOCE Ha HOBBIE CHTYAITHH.
«He 3auTeHO» / VY cryneHra He COPMUPOBAHBI JUCIUILTHHAPHBIE KOMIIETECHIINH, TPOSBISIETCS HEOC
ot 41 10 60 «HEYJIOBJIETBOPUTE Y OpMHpOB P > 1P
TaTOYHOCTh 3HAHWIA, YMEHHU, HABBIKOB.
JIBHO»
«HE 32YTEHOY /
JlucuuninHapHble KOMIIETEHIIMH He copMupoBaHbl. [IposBisercs mojaHoe WK Ipak
ot 0 1o 40 «HEYOBJIETBOPUTE o .
IEHOY TUYCCKHU ITOJITHOC OTCyTCTBI/Ie 3HaHUH, yMeHHI/I, HaBBIKOB.




S IlpuMepHbIE OLIECHOYHBIE CPeACTBA

5.1 IlpumepHbIii epevyeHb BONMPOCOB MO0 TeMaM

Bonpockl mo remam
K teme 1
. JlaTb onpeneneHue onpeaenuTesiss BTOPOro nopsaKa.
. Uto onpenensieT NopsaI0K ONpeIeTuTes?
. Kakas nuaronane onpenenuTenst Ha3bIBa€TCs IJIABHOM?
. Kakas nuaronans onpenenuresns Ha3blBaeTcs OOOYHON?
. JlaTb onpeneneHue onpeaenuTesis TPETHEro MopsaKa.
. Kak BbIUMCIISIOTCS OnpeieTuTEeNN BTOPOTO opsiKa?
. KakoBbI METO/IbI BBIUKCIIEHUS ONIPENEIUTENEH TPEThEro nopsaaka?
. UTo Ha3bIBaeTCs AreOpandecKiuM JTOTIOJTHEHUEM ONPEISITUTENS TPEThETO MOopsaKa?
. UTo Ha3bIBAE€TCSI MUHOPOM 3JIEMEHTA OMPEACIUTENS TPETHEro mopsiaKa?
10. ChopmynupoBaTh CBOMCTBA ONPEACITUTEIICH.
11. Kakoii onpenenutes Ha3bIBa€TCs OMPEACIIUTENIEM TPEYTroJIbHOTO BUa?
12. Yto Ha3bIBaeTCS MaTpuUIieii?
13. Kakas MaTpuiia Ha3bIBaeTCsl KBapaTHOM?
14. Kakas maTpuiia Ha3bIBaeTCsl €AMHUYHOMU?
15. Kakas MaTpuiia Ha3bIBaeTCsl MaTpULIEH-CTOI01I0M?
16. Kakas maTpuiia Ha3bIBaeTCsl MaTpULICH-CTPOKOM ?
17. Kakas MaTpu1la Ha3bIBa€TCsl HEBBIPOKIACHHOMN ?
18. Kakas maTpuliia Ha3bIBaeTCsl TPAHCIIOHUPOBAHHOM?
19. Kakue nuHeitHbIe Onepaliy BbIOJIHUMBI HaJl MAaTPULIAMH?
20. Yro Ha3bIBaeTCAI CYMMOM ABYX MaTpuu?
21. Yo Ha3bIBaeTCsl YMHOKEHNE MaTPULIbl HA YUCIIO?
22. TlepeuncianTh CBOWCTBA JIMHEWHBIX ONepalfii HaJl MaTpULIAMHU.
23. Yto Ha3bIBaeTCs MPOU3BEIEHUEM MATPULL?
24. KakoBbI CBOMCTBA IPOU3BEACHUS MaTPUIL?
25. Kakas matpuiia Ha3bpIBaeTCst OOpaTHON K TaHHOMW?
26. ChopmynupoBaTh HEOOXOIUMOE U IOCTATOYHOE YCIOBUE CYIIECTBOBAHUS MATPUIIBL,
00paTHO TaHHOM.
27. KakoB aliropuT™M HaxoKJI€HUs MaTPHUIIbI, 0OpaTHOW JaHHON?
28. Kak cBs13aHBI OIIpeIeTUTENIN B3aHMHO-00PAaTHBIX MaTPHUIL?
29. Kakue npeoOpa3oBaHUs MaTPUIl HA3BIBAIOTCS JIIEMEHTAPHBIMU?
30. Kakue MaTpuIlsl Ha3bIBAIOTCS YKBHBAJICHTHBIMU?
31. Uto Ha3bIBaeTCSl paHTOM MATPUILHI (ABa OnpeaeneHus)?
K teme 2
1. Yo Ha3bIBaeTCs CUCTEMOM JTMHEHHBIX anreOpandyeckux ypaBHEHHU?
. Kakas cucrema Ha3bpIBaeTCsl KBaipaTHOM?
. UTO Ha3bIBAETCS PEUIEHUEM CUCTEMBI?
. Kakas cucrema Ha3bpIBaeTCs HEOTHOPOIHOM?
. Kakas cucrema Ha3pIBaeTCsi OTHOPOIHOM ?
. Kakas marpuna Ha3bIBaeTCsi MaTpUILIEH CUCTEMBI?
. Kakas marpunia Ha3bIBaeTCsl paCUIMPEeHHOM MAaTpULIEH CUCTEMBI?
. Kakas cucrema Ha3bIBaeTCs ONpEaeICHHON?
. Kakas cucrema Ha3bpIBaeTCs HECOBMECTHOM?
10. Kakas cucrema Ha3bpIBaeTCsl COBMECTHOM?
11. Yo 3HauuT pemmTh cuctemy?
12. Kakast cucteMa Ha3bIBaeTCsl HEOTPEIETICHHOM?
13. Kakue npeoOpa3oBaHus HA3BIBAIOTCS PABHOCUIHLHBIMU?
14. Kakue cucTteMbl Ha3bIBAIOTCS DKBUBAJICHTHBIMU?

—
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15. B ueM 3axmoydaeTcs CyTh MeTOJa ['aycca pereHns CucTeMbl ypaBHEHUI?
16. B uem 3akmrouaercs cyTh Metoja XKopaana-I'aycca pemnieHus CUCTEMbl ypaBHEHH?
17. Marpuunas 3anucs CJIAY.
18. 3anucek pemieHust B MaTpUuIHOM dopme.
19. Chopmynuposats npasmiio Kpamepa.
20. Yto Ha3bIBaETCA paHIOM MATPHUILIbI?
21. ChopmymnupoBats Teopemy Kponekepa-Kamnemmu.
22. ChopMynrpoBaTh TEOPEMY O COBMECTHOCTH OJTHOPOTHON CHCTEMBI.
K Tteme 3
1. Yto Ha3bIBaeTCA BEKTOPOM?
. JlaTb onpenenenre HyJaeBoro BEKTopa.
. JlaTb omnpeneneHne eIMHUYHOTO BEKTOPA.
. Kakue BekTOpbl Ha3bIBalOTCS IPOTUBOIOIOKHBIMU?
. Kakue BekTOpbI Ha3bIBAIOTCS PABHBIMU ?
. JlaTb onpenenenye AJIMHbI BEKTOpa.
. Kakue BekTOphI Ha3bIBAIOTCS KOJIMHEAPHBIMU?
. Kakue BexTophl Ha3bIBalOTCA KOMILIaHAPHBIMU?
. Kakue nuneiinbple onepamnnyu MOKHO BBIIIOJHATH HaJ BEKTOpamMu?
10. JlaTp onpeneneHne yMHOKEHUSI BEKTOPA HA YUCJIO.
11. Yto Ha3bIBaeTCs YoM MEX]1y BEKTOpaMu?
12. Yto Ha3bIBAETCA YIIIOM MEXIY BEKTOPOM U OChIO?
13. Kakue BEeKTOpbI Ha3bIBAKOTCS TMHEHHO 3aBUCUMbBIMU?
14. Kakue BEeKTOpbI Ha3bIBatOTCS IMHEHHO HE3aBUCHUMBIE?
15. Uto Ha3biBaeTcst 6a3UCOM Ha MIIOCKOCTHU?
16. Yto Ha3pIiBaeTCa 0a3MCOM B MPOCTPAHCTBE?
17. MakcumanbHOE YUCIIO IMHEHHO HE3aBUCHUMbBIX BEKTOPOB Ha IIOCKOCTH.
18. MakcumalibHOE YMCII0 JIMHEWHO HE3aBUCUMBIX BEKTOPOB B IIPOCTPAHCTBE.
19. Pa3noxeHue BeKTOpa 1o NpsMOyroJbHOMY JAEKapTOBOMY Oa3uCy.
20. Onpenenenne NpoeKLUUU BEKTOPa Ha OCh.
21. OnpeneneHue cocTaBiIsIONIEH BEKTOPA Ha OCH.
22. JlunelHble onepanuy HajJ BEKTOpaMHu B KOOpJIMHATHOUN (opme?
23. BoluncieHue UIMHBI BEKTOpa B KOOPIUHATHOM (hopme.
24. YcnoBue KOJUIMHEAPHOCTH BEKTOPOB (B KOOPAMHATHOM popme).
25. Kak BBIUMCIIUTh KOOPJMHATHI TOYKH, JIENIALIeH OTPE30K B JAaHHOM OTHOIIEHUU?
26. Kak BBIYMCIUTH KOOPAMHATHI TOYKH, KOTOPAs JETUT OTPE30K MOIMOJIAM.
27. Yo Takoe HamnpaBJIsAIOLIME KOCUHYCBI BEKTOpa?
28. KakoBbl (pOpMyJIbl BHIYMCIECHUS HAPABIISIOUINX KOCUHYCOB?
29. YcnoBue, KOTOpOMY JOJKHBI YJOBJIETBOPATH HAIIPABIIAIOIINAE KOCUHYCHI.
30. KoopanHaThl €TMHUYHOTO BEKTOpPA Y€pe3 HAIPABIISAIOLINE KOCUHYCHI.
31. YUTo Ha3bIBaeTCs CKAJIIPHBIM TPOU3BEACHUEM BEKTOPOB?
32. KakoBbI CBOMCTBA CKAISIPHOTO MPOU3BEICHUS?
33. YcnoBue NepneHIUKYISIPHOCTH IBYX BEKTOPOB.
34. Kak BbIpakaeTrcs B KOOpAMHATHOH (opMe HE0OXOAMMOE U JOCTATOYHOE YCIIOBHE
NEPIEHIUKYJIIPHOCTU ABYX BEKTOPOB?
35. ®opMya IPOEKIIMH BEKTOPA HA BEKTOP.
36. Uto Takoe cKaJsApHBINA KBaaparT?
37. Yto Ha3bIBae€TCsA BEKTOPHBIM ITPOU3BEICHUEM BEKTOPOB?
38. KakoBbI cBOMCTBA BEKTOPHOI'O IIPOU3BEACHUSA?
39. BekTopHOoe npou3BeeHNE B KOOPAUHATHON (opMe.
40. I'eomeTpr4eCcKUil CMBICII BEKTOPHOTO ITPOU3BENECHUS BEKTOPOB?
41. Yto Ha3BIBAETCS CMEIIAHHOE TTPOU3BEIEHUEM BEKTOPOB?
42. KakoBbI CBOHCTBA CMEIIAHHOTO NMPOU3BEACHUS?
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43. I'eoMeTpUYECKHI1 CMBICII CMEIIAHHOTO IIPOU3BEIEHUS BEKTOPOB?

44, B yeM 3aKiI04aeTcs HEOOXOAMMOE U TJOCTATOYHOE YCIIOBHE KOMIUTAHAPHOCTH

TpeX BEKTOPOB?

K Teme 4

1. ChopmynupoBaTh OCHOBHBIC 33/Ia4H aHATUTHYECKON reOMETPHUH.

2. Yto Ha3bpIBaETCsl ypaBHEHUEM JIMHUU HA IJIOCKOCTHU?

3. IlepeuncnuTh CIOCOOBI 331aHUs PSMON Ha MIIOCKOCTH (8 ypaBHEHUH).

4. Yo Ha3bIBAETCS YIIOBBIM KOG (UIIMEHTOM MPSIMOM JIMHUU Ha MJIOCKOCTHU?

5. Kakoii BekTop Ha3bIBaeTCsl HOPMAJIbHbBIM?

6. Kak 1o o0mieMy ypaBHEHHIO PSIMOM Ha IUNIOCKOCTH ONPEAEIUTh OJUH U3 €€ HOP-

MaJIbHBIX BEKTOPOB?

7. Kakoil BEKTOp Ha3bIBACTCS HAINPABJISIIOLIAM?

8. Kak onpeenutpb yros Mexay AByMs IpsIMbIMU Ha IJIOCKOCTH (/1Ba ciy4dasi)?

9. KakoBblI yci10BUs NapaljIelIbHOCTH ABYX NMPSAMBIX (J1Ba CiIydasi: IpsIMbIE 3aaHbl OOIIUMU
YpaBHEHHUSIMU; IPSMBIE 33J]aHbI C YIIIOBBIMU K03 dunmenramm)?

10. KakoBbl ycii0BUs NEPIEHAUKYIAPHOCTH ABYX HPAMBIX (IBa Cllydasi: NpsiMble 3aJaHbl
OOIIMMHU ypaBHEHUSIMH; MPSMBIE 3aJ1aHBI C YTIIOBBIMH KOX(PPUIIHEHTaMH)?

11. Kak BBIYMCIUTH PACCTOSIHUE OT TOUYKH J10 IPSIMOit?

K teme 5

1. Yto Ha3bIBAETCS OKPYKHOCTHIO?

2. Kakoe ypaBHEeHUE Ha3bIBa€TCsS KAHOHUYECKUM YPaBHEHHUEM OKPY>KHOCTU?

3. YUto Ha3bIBAETCS SIUTUIICOM?

4. KakoBO KaHOHMYECKOE ypaBHEHUE 3JunIca’?

5. Yrto Takoe nmojiyocH 3yumrnca?

6. Uto Ha3bIBaeTCS HIKCUEHTPUCUTETOM AJLIuIca?

7. UTO XapakTepu3yeT SKCLEHTPUCHUTET 3JUIMICA, U B KAKMX INpeienax HaXOIUTCS ero
3HaueHue?

8. KakoBo ypaBHEHUE CBSI3U [1apaMETPOB d, 8 U ¢ dJuIHIca?

9. CKONBKO OCE CUMMETPUM UMEET IUTHUIIC?

10. Kakas kpuBas Ha3bIBaeTCs runepoosoi?

11. KakoBO KaHOHHYECKOE YpaBHEHUE TUTIEPOOTBI?

12. CxonbKo ocell CMMMETpHUH UMeeT runepoomna?

13. YTo Ha3bIBaETCS SKCLIEHTPUCUTETOM TUIIEPOOIIBI?

14. Uro xapakTepHu3yeT SKCLEHTPUCUTET THIIepOOIbl, U B KAKUX Ipeaesaax HaXoIUTCs ero
3HaueHue?

15. KakoBo ypaBHEHUE CBSA3M MTapaMETPOB d, 8 U ¢ TUIIEPOOIIbI?

16. Yto Takoe acuMnToThl Tunepoosb? CKOIbKO aCUMITOT UMeeT rurnepoosia’?

17. Yro HazbIBaeTcs mapabooi?

18. KakoBO KaHOHHYECKOE YpaBHEHHE MMapadoIbl (YeThIpe ciayyas)?

19. Yto Ha3piBaeTcs mapaMeTpoM mapaboisibl? MOXXHO JIM, 3Has mapameTp napadossl,
HaWTH pacCTOSTHUE OT ee (oKyca 10 BEPIIUHBI?

20. CxonpKO oceil CMMMETpHUH uMeeT napabdosa?

21. Kak npuBecTH 00111ee ypaBHEHUE KPUBOW BTOPOTO MOPsAKA K KAHOHUUECKOMY BHUY?

K Tteme 6

1. KakoBo oO1iee ypaBHeHHE MIJIOCKOCTH M €0 YaCTHBIE clTyyau?

2. Kak 3anucelBaeTcs ypaBHEHHME IUIOCKOCTH, IPOXOJALIEH  4Yepe3  TOUKY
NEPHEHIUKYISIPHO BEKTOPY?

3. Kak 3anuceiBaeTcsl ypaBHEHUE INIOCKOCTH, IPOXOSAIIEH Yepe3 TPU JaHHbIE TOUKU?

4. Kak 3anuchIBaeTCsl ypaBHEHHUE TUIOCKOCTH B OTpe3Kax?

5. Kakoli BEKTOp Ha3bIBa€TCsl HOPMAJIbHBIM?

6. [laTe omnpeneneHue yria MeX1y TUIOCKOCTSIMHU?

7. YcioBue napamieabHOCTH ABYX INIOCKOCTEN?



8. YcioBue nepneHANKyIIpHOCTH IBYX IJIOCKOCTEN?

9. OnpexneneHue paccTOSSHUS OT TOUYKH JO IUIOCKOCTH.

10. Kak 3ayaercs npsimast B poCTpaHCTBE?

11. Kakoii BeKTOp Ha3bIBa€TCsl HAIIPABJISAIOUIUM?

12. Kak BBIYMCIUTH KOOPAWHATHI HAIIPABJIAIOIIETO BEKTOpa?

13. Kakumu ypaBHEHHSIMH MOXHO 33JaTh NPSAMYIO B IPOCTpaHCTBE?

14. Yron mexny 1ByMs IPSIMbIMU B IIPOCTPAHCTBE.

15. KakoBo ycnoBue napajuieIbHOCTH IPSIMBIX B IPOCTPAHCTBE?

16. KakoBo ycioBre NeprneHIuKyIIpHOCTU IPSIMBIX B IIPOCTPAHCTBE?

17. Yron mexay npsiMoil U IMJIOCKOCThIO B MPOCTPAHCTBE.

18. KakoBo ycioBue napajieibHOCTH NMPSIMON U TUIOCKOCTU B MPOCTPAHCTBE?
19. KakoBo ycnoBue NepreHIuKYyIIpHOCTH NPSIMOM U TIJIOCKOCTU B IPOCTPAHCTBE?
20. Kak onpeaenuTs KOOPAUHATHI TOYKH IEPECEUCHUE MPSMON U IIIOCKOCTH B

MpOCTpaHCTBE?

K Teme 7
1. Uto Ha3bIBaeTCsI HOBEPXHOCTHIO BTOPOrO MOpsaKa?
. Kakas moBepXHOCTb Ha3bIBa€TCS LIMJIMHIPUUECKOM?
. Kakas nuHus Ha3pIBaeTCsl HAPABIISIIOLIEH UIMHAPUYECKON TOBEPXHOCTHU ?
. Kakas nunus Ha3piBaeTcs 00pa3yroliei HUInHAPUIECKONH TOBEPXHOCTH ?
. Kakas nuHus gBisieTcst HanpapJIslFOIeH 3JTMNTHYECKOTO UUINHApPa?
. Kakas nmuHus SBISETCS HAPABISIFOIICH TUIIEPOOTNIECKOTO IIMIHHIpA?
. Kakas moBepxHOCTb Ha3bIBa€TCSI KOHUYECKOM?
. Kakas nuHus Ha3pIBaeTcs HalpaBIIsiOIed KOHUYECKONH TOBEPXHOCTH?
. UTo Ha3bIBaeTCS SIUTUIICOUIOM?
10.Yto Ha3bIBa€TCS OJHOMOIOCTHBIM TUIIEPOOIOUI0M?
11. Uto Ha3bIBaeTCs ABYNOJIOCTHBIM TUIEpOOIONI0M?
12. Yto Ha3bIBaeTCA SJUIMNTHYECKUM T1apadoons?
K Teme 8
1. Kakoe 4uciio Ha3bIBaeTCss KOMIUIEKCHBIM?
. UTo Ha3bIBaeTCs AEUCTBUTEIBHON YaCTHhIO KOMIIJIEKCHOTO Yncia?
. UTo Ha3bIBaeTCs MHUMOM YacThIO KOMILIEKCHOTO Yncia?
. UTo Ha3pIBaeTCsA MOJYJIEM KOMIUIEKCHOTO yucia?
. UTo Ha3bIBaeTCs apryMEHTOM KOMILIEKCHOTO yncia?
. Kak reomerpuueckoe nzodpaxxaercs KOMIUIEKCHOE YUCIIO?
. KaxkoBbl hopMbI 3anicy KOMITJIEKCHOTO yncia?
. Kak BBINIOJIHAIOTCS IENCTBUSA CIIOKEHUS, YMHOKECHHS U JEJIEHUS] KOMIUIEKCHBIX YUCEI?
9. Yto Takoe CONpsiKEHHOE YNCI0 KOMIUIEKCHOTO yuciia?
10. Kak BbIOSTHAETCS 1€HCTBHE BO3BEACHHUS KOMIUIEKCHOTO YNCIA B CTENEHB?
11. Kak n3Bieyb KOpeHb -0l CTENEHH U3 KOMILJIEKCHOTO yucia?
Kpamkue memoouuecxue ykazanus
Teopernueckuii onpoc MPOBOAUTHCS MMOCIIE U3YYEHUSI COOTBETCTBYIOIIUX TEM.
Llkana oyenxu

O 00 1O\ L AW

0 3N L kAW

OHSHK Ba:lm Ommcanne
5 19-20 | CraBuTCs, €CIIU CTYICHT ITOJTHOCTHIO OCBOMJI MaTepHall
4 16-18 | CraBurcsl, eciu CTyeHT gqonyckaeT 1-2 ommoku
3 12-15 CraBuTCS, €CIIM CTYICHT U3JIaraeT MaTepuajl HellOJIHO U AOIyCKAeT HETOYHOCTH B ONPE/ICIICHUH TIOHATHI
W (OPMYITUPOBKE MPABHJI, M3JIaraeT MaTeprall HeMOoCIeJOBATEIbHO 1 IOMYCKAET OLIMOKU
CraBuTcs, €CIM CTYAEHT OOHAPYKUBAeT HE3HAHNE OTBETA HA COOTBETCTBYIOIIEE BOTIPOCHI, OITYCKAET OII
2 0-11 | uOxu B pOpMyITHPOBKE OMPEICTICHUI U TPaBHJI, HCKAXKAFOIIIE UX CMBICH, OECIIOPSIOYHO U HEYBEPEHHO U

3JlaracT MaTepual

5.2 Ilpumepsl 3agaHnii I BBINOJTHEHHS KOHTPOJIbHBIX padoT

KonTtpoabHnas padora Nel «Onpeaenurenn 1 MaTpuLbD).




2 2 -3
1. Beruncnuts onpenenurens 2 1 -1

6 2 -2
2 7 6 1 9 1
2. Manpt MaTpust A =2 0 7|, B=(0 -1 2 |,
3 3 4 1 -5
10 -10 12
c=1-3 1 2
6 2 2
Beruncautb 54-4B+C.
0 01
-1 -1
11 2
3. Haiitn 2 2
2 2 3 1
1 1
3 3 4
2 1 4
4. Jlana matpuiaD = | 6 3 12 |. Haiitu panr matpuupbl.
-10 -5 =20
3 -4 5
5. Haiitu matpuity, oOpatHyto TJaHHOM, U CIeNaTh MpoBepky | 2 -3 1
3 -5 -1

Kpamxue memoouueckue yxazanus

KonTponpHas paboTa TO3BOJISET ONPEICIIUTh YPOBEHb YCBOSHHsS Marepwana. [lepen
BBINOJIHEHUEM KOHTPOJIBHOM PabOThl HEOOXOIMMO 03HAKOMHTBCS C TEOPETHUECKUM MaTEPUATIOM,
MPEJICTABICHHBIM B MPE3CHTAIUSIX W HA JICKIMH, TpopadoTaTh METOIbI PEIICHHUS 3aad,
PacCMOTPEHHBIX B THIIOBBIX IIPUMEPAX. 3a pa3bsICHEHUEM TPYIHO YCBAaMBACMBIX BOIIPOCOB Kypca
HE00XO0IUMO 00pPATUTHCSI K TIPEIO1aBaATEIIo.

Illxana oyenuxu
Onenka | bamnel | Onucanue
5 4 3a£[aHI/I$[ BBIITOJIHEHBI IOJIHOCTHIO U MPAaBUJIBHO
3aﬂaHI/I}I BBIIIOJIHEHBI ITOJTHOCTHIO, C HECYIIECTBEHHBIMU OHII/I6KaMI/I, HO NTOAX0 K PEUICHUIO, Ues pe

4 3
NICHWS, MECTOI TPABUJIbHBL

3 2 3a£[aHI/I$[ BBINOJIHEHBI IOJIHOCTHIO, C CYIICCTBEHHBIMU 0UJI/I6KaMI/I, HO MoAXO0J K pE€HICHUIO, UACA PEHIC
HUs, METOJI IPABUJIbHBI

2 0-1 3a£[aHI/I$[ HE BBITNTOJIHEHBI WJIW BbINIOJIHEHBI HETIPABUJIBHO

KonTtpoabHas padora Ne2 «jieMeHTbI BEKTOPHOM ajaredpbi».
1. B mapannenorpamme ABCD O — touka nepeceuenus auaronaneit, AB=a, BO=h.

Beipasuts uepes anb BEKTOP m= %E +BC+DA.

2.3Hasg,yT0 a=«a-i+5-j—k u b=3-i+ j+ -k Ko/mIMHEapHbIC, HAUTH YUCIIa ¢ U f3

-

3. Haiitu |axb b=6, a-b=6.

, €CIIn ‘a‘ =5,

4. TIpoBEpHTH KOMIUTAHAPHOCT BEKTOPoB a=(2;—1;3), b= (1;4;2)n ¢ = (11,1
Kpamxkue memoouueckue ykazanus

KOHTpOHLHaSI pa60Ta MO3BOJIACT OIPCACIIMTL YPOBCHL YCBOCHUSA MaTcpHalia. Hepen
BBITTIOJTHCEHHEM KOHTpOJ’IBHOﬁ pa6OTLI HGO6XOI[I/IMO O3HAKOMHUTBCA C TCOPETHICCKUM MAaTCPHUATIOM,



MPEJICTABJICHHBIM B MPE3EHTAIUSIX W Ha JIEKIUH, TpopaboTaTh METOMLI pElIeHUs 3ajaad,
PacCMOTPEHHBIX B TUMIOBBIX MPUMEPAX. 3a pa3bsICHEHUEM TPYIHO YCBaUBAEMbIX BOIIPOCOB Kypca
HE00X0IMMO 00PATUTHCS K MPETIOIaBATEIIO.

LlIxana oyenku
Onenka | bamnsl | Onucanue
5 4 3agaHus BBIIOJIHEHBI TOJHOCTHIO M TPABUIIBHO
3amaHus BBIOJIHEHBI OIHOCTHIO, C HECYIIECTBEHHBIMH OIMIMOKAaMH, HO TIOIXO0]] K PEIICHUI0, HIes pe

4 3
MICHUs, METO/ ITPaBUJIbHBI

3 2 3a1aHusl BBITOJTHCHBI TIOJIHOCTBIO, € CYHIECTBCHHBIMU OIJ_II/I6K8.MI/I7 HO MOAXO0J K pEHICHUIO, UACA PCIIC
HUA, METOJ TPABUJIbHBL

2 0-1 3a,E[aHI/I$I HE BBITNIOJIHEHBI WJIN BBINIOJIHEHBI HENTPABUJIILHO

KonrTpoabnas padora Ne3d «lIpsmas Ha miockoctu. Ilpsimasi M IUIOCKOCTH B
npocrpanctse. [loBepxHocTm».
1. Jau tpeyroasuuk ¢ Bepumaamu A(0;-4), B(3;0) u C(0;6) . CoctaBuTh ypaBHEHHE U
HalTH JUIMHY BbIcOThl CH.
2. CocTaBHUTh ypaBHEHHE TUIOCKOCTH, MIPOXOASIICH uepe3 Touky M(2; -3; 1) mapaiiensHo

BexTopaMa =(-3;21) u b=(1,2;3).
3. Haiitu ypaBHeHue mpsimoii, mpoxopsmied depe3 Touky A(5;-1;-3) mapamiensHO
PSIMOI
2X+3y+12=6,
{4x—5y—z—2=0.

4. Iloctpouts Teno y=X,y=0,x=1,z= 5(x2 +y2)

Kpamxue Memoouyeckue YyKasaHus

KonTponbHast paboTra mo3BOJISI€T ONPENECIUTh YPOBEHb YyCcBOeHHS Marepuana. Ilepen
BBIMIOJTHEHHEM KOHTPOJIbHOM paboThl HEOOXOAMMO O3HAKOMUTHCS C TEOPETHUECKIM MaTEPHUATIOM,
MNpEaACTaBJICHHBIM B IIPC3CHTALIUMAX KW Ha JICKIUU, npopa60TaTb MCTOJbl PCHICHUA 3aaay,
PAacCMOTPEHHBIX B TUIIOBBIX IIPUMEpPAX. 3a pa3bsICHEHUEM TPYAHO YCBAUBAEMBIX BOIIPOCOB Kypca
HE00X0UMO 00paTUTHCS K MPEINO01aBaTENIo.

ILlxana oyenuxu
Ouenka | bamier | Onucanue
5 4 3agaHus BBITOJIHEHBI TOJHOCTHIO M TPABIIILHO
3amaHust BBIMOIHEHBI IOJHOCTHIO, C HECYIIECTBEHHBIMH OMIMOKAMHU, HO TIOIXO/] K PEIICHHUIO, HIes pe

4 3
IICHHUs1, METO]I IPABHIIbHBI

3 2 3aaHus BBITIOJIHEHBI MOJHOCTHIO, C CYIIECTBEHHBIMH OLIMOKAMHM, HO TOJXO0/ K PEIICHHIO, s Pelie
HUSI, METO]T TIPABHJIbHBI

2 0-1 3agaHus He BBHITIOIHEHBI WK BBIOJHEHB HENPABIIIEHO

5.3 BapuaHTbl HHAMBUAYAJbHBIX JOMAIIHUX 3aJaHU I

U3 Nel

Brruncauts OIMPEACIIUTECIIb MCTOAOM IMOHUKCHUSA ITOPAAKA 1O BTOPOT'O
1 2 1 -
2 -1 1 0

-2 4 1 -1
3 -3 2 2

Kpamkue memoouuecxue ykazanus

[Ipy BBIMOJIHEHNM WHAWBHAYAIBHBIX JOMAIIHUX 3aJJaHUA HEOOXOIUMO HCIOJb30BaTh
TEOPETHUECKUI MaTepual, JAejiaTh CChIJIKA Ha COOTBETCTBYIOIINE TEOPEMBI, CBOMCTBA, (POPMYITBI
u np. Pemenune WJ/I3 BeImonHseTCS TOAPOOHO M COMAEPKUT HEOOXOIWMBIE TOSCHUTEIHHBIC
CCBUIKH.

IlIxana oyenku
I OmueHka I Bamel I Ommcanne




5 3 3agaHus BBIIOJIHEHBI TOJHOCTHIO M IPAaBWIIBHO, paboTa oopMiIeHa COTIIacCHO TPeOOBAaHHSM, PEILICHN
€ COJICP’KHT HEKOTOPbIC HETOYHOCTH U HECYIECTBEHHbBIC OIIHOKY;

4 2 3a/1aHys BBIIOJIHEHbI IIOJIHOCTBIO, C HECYIIECTBEHHBIMU OLIMOKaMU, HO ITOJXO0/ K PELICHHIO, Haes pe
IICHHMs1, METOJ] PaBHJIGHBI, paboTa odopMiIeHa COrTacHO TPeOOBAHMSM;

3 1 3amaHus BBIOJIHEHBI OJHOCTHIO, C CYIIECTBEHHBIMHU OIIMOKaMH, HO ITOJXO K PEIICHUIO, HIes perle
HHSI, METOJI TPaBIJIBHBI, paboTa oopMIIeHa He 0 TPEOOBAHHUSIM

2 0 3a/1aHys HE BBITIOJIHEHBI WM BBINOJIHCHBI HEPABUIIBHO

W13 Ne2

Pemnte HEOMHOPOIHYIO CHCTEMY JIMHEHHBIX alreOpandecKuX ypaBHEHUH METO0M
l'aycca:
2% + 2%y —3X5 + X, =11,
X, +3X5 —2X, =6,
X, +3Xy — X3 + 2x, =12,
3X; + X, +4X5 —2X, = -3.

Kpamkue memoouueckue ykazanus
[Ipy BBITIOJIHEHUW WHIWBUIYaIbHBIX JOMAIIHUX 33JaHUA HEO0OXOJUMO HCIOJB30BATh
TEOPETUUECKHI MaTepual, JIeJaTh CChUIKM HAa COOTBETCTBYIOIINE TEOPEMBI, CBOMCTBA, POPMYJIbI
u np. Pemenne M3 BbImosHsAETCS MOAPOOHO M COACPKUT HEOOXOJIUMBIE TMOSICHHUTEIbHBIC
CCBUIKH.
ILlIxana oyenku

Onenka | bamuiel | Onucanue

5 3 3amaHusl BBIOJIHEHBI OIHOCTHIO U NIPAaBUIIBLHO, paboTa 0()opMIIeHa COTIIACHO TPEOOBAHUSM, PELICHH
€ COJICP)KUT HEKOTOPBIE HETOYHOCTH Y HECYIIECTBEHHBIE ONTHOKH;

4 2 3a/1aHus BBITOIHEHBI IOJHOCTBIO, C HECYIIECTBEHHBIMU OLIMOKAMH, HO IOJXO/ K PEIICHHIO, HIes pe
HIEHUsI, METOJI TPaBHIIbHBL, paboTa 0hopMIICHA COTTIACHO TPEOOBAHUSM;

3 1 3agaHusl BBINOJIHEHBI OJHOCTBIO, C CYIIECTBEHHBIMU OIIMOKaMH, HO ITOJXO K PEIICHUI0, HIes pelle
HHsI, METOJI IPaBIJIbHBI, paboTa 0opMIIeHa He O TPEOOBAHHUSIM

2 0 3agaHys He BHITOJIHEHBI HIIH BBITOJIHEHB! HENTPABIIHHO

N3 Ne3

Jlokasatk, 4TO cUcTeMa JIMHEHHBIX alreOpandyeckux ypaBHEHHH COBMECTHA U PELINUTH €€:
1) MaTpUYHBIM METOIOM;
2) no ¢popmynam Kpamepa.
— X1 +2Xp + X3 =—1,
2X1 — X2 +5X3 =1,
3X1 —3X2 +2x3 =10.
Kpamxue memoouueckue yxazanus
[Ipu BBINONHEHUM WHAWBUAYAJIBHBIX JIOMALIHUX 3aJaHUM HE0O0XOAMMO HCHOJIb30BaTh
TEOPETUUECKHUI MaTepual, JieJaTh CChbUIKM Ha COOTBETCTBYIOIINE TEOPEMBI, CBOMCTBA, POPMYJIbI
u ap. Pemenue MNJI3 BeIMOMHSAETCS MOAPOOHO U COAEPKUT HEOOXOIUMBIE MOSCHUTENBHBIE
CCBUIKH.
ILllxana oyenxu

Ouenka | bamier | Onucanue
5 3 3aIIaHI/I$I BBITIOJIHEHBI ITIOJIHOCTBIO U TPABUJIBHO, pa60Ta O(bOpMIIeHa COrJIaCHO Tpe6OBaHI/I}IM, pemIeHn
€ COJACPIKUT HEKOTOPHIC HETOYHOCTH U HECYIICCTBEHHBIC OHII/IGKI/I;
4 2 3a}13.HI/I$[ BBITTOJIHCHBI ITOJIHOCTHIO, C HeCyLl.LeCTBeHHbIMI/I OIJ_IHGKaMI/I, HO IIoaxXoa K peLueHmo, naesa pe
IICHKSI, METO]] TPABMUIIbHBI, paboTa 0hopMIIeHa COTJIACHO TPEOOBAHHSIM;
3 l 3a}13.HI/I$[ BBITTOJIHCHBI ITOJIHOCTHIO, C CyLLleCTBeHHbIMI/I OIJ_IPI6KaMI/I, HO Ioaxona K peLueHmo, naea peme
HYsI, METOJT TIPaBHJIBHEL, paboTa oopMIleHa He IO TPeOOBaHHSIM
2 0 3aIIaHI/I$I HE BBIITOJIHECHBI WJIW BLINTOJHEHLI HEIPABUIILHO
N3 Neq
Janbl BepimuHbl Tpeyroibauka ABC  A(4;5) , B(3;-2) , C(-5;6) .
Hatitu:

a) ypaBHeHHE CTOpOoHbI AB;



0) ypaBHenue BeicoThl CH;

B) ypaBHeHHE MearaHbl AM;

r) Touky N nepeceuenus Meauansl AM u BoicoTsl CH;

1) ypaBHEHHUE MPSAMOH, poxo e yepe3 Bepmuny C mapamiensHo ctopone AB;
e) paccrosinue ot Touku C 110 npsimoit AB.

Kpamxue memoouueckue yxkazanus
[Ipy BBITIOJIHEHUW WHAWBUIYATbHBIX JOMAIIHUX 3aJaHUi HEOOXOJUMO HCIOJIb30BaTh
TEOPETHYECKUI MaTepual, AeJIaTh CChIJIKA Ha COOTBETCTBYIOIIUE TEOPEMbI, CBOMCTBA, (hOPMYJIBI
u 1p. Pemenne WNJ/I3 BeImonHSIETCS TOAPOOHO W COMEPKUT HEOOXOIMMBIC TOSCHUTEIHHBIC
CCBUIKH.
IlIxana oyenku

Onenka | bamier | Onucanue

5 3 3amaHus BBITOJIHEHBI OIHOCTHIO 1 NIPABHIIBHO, paboTa 0(hOpMIIeHa COTIIACHO TPEOOBaHUSM, PEIICHH
€ COJICPKUT HEKOTOPBIE HETOYHOCTH M HECYIIECTBEHHBIC ONTHOKH;

4 2 3amaHus BBINOJIHEHBI MONHOCTBIO, C HECYIIECTBEHHBIMH OMIMOKAaMH, HO TIOAXOJ K PEIICHUI0, HIes pe
HIEHUsI, METOJI TPaBUJIbHBL, paboTa 0hopMIICHa COTTIACHO TPEOOBAHUSM;

3 1 3amaHusl BBINOJIHEHBI OJHOCTHIO, C CYIIECTBEHHBIMU OIIMOKaMH, HO ITOJXO K PEIICHUIO, HIes pelie
HHsI, METOJI IPaBHIJIbHBI, paboTa 0opMIIeHa He 0 TPeOOBAHHUIM

2 0 3agaHus He BHITOJIHEHBI HIIH BBITOJIHEHB! HENTPABIIIHHO

U3 NeS
1. IlocTpouTh KpUByl0 p=————— B MOJSIPHOM CHCTEME KOOPAMHAT IO TOYKaM,

3(1—cos o)
T
JlaBast 3HAYEHUS Y€PE3 MPOMEKYTOK g , HaumHas ot @ =0,

2. Haiitu ypaBHeHHe MNOJy4Ye€HHOH JMHUU B MpPSIMOYrOJbHOM JEKapTOBOM cucteme
KOOpJIMHAT, HayaJl0 KOTOPOM COBHAJAEeT C IOJIFOCOM, a IMOJIOKUTENIbHAs MOJyoCch abCLuUce — ¢
HOJIIPHON OCHIO U 110 YPABHEHUIO OIIPEIETUTE BUJL KPUBOM.

Kpamkue memoouuecxue ykazanus
[Ipu BBIMONIHEHMM WHAWBHAYAIBHBIX JOMAIIHMX 3aJlaHUM HEOOXOIUMO HCIOJIb30BaTh
TEOPETUUECKHUI MaTepual, JIefaTh CChUIKU Ha COOTBETCTBYIOIINE TEOPEMBI, CBOMCTBA, (POPMYIIBI
u np. Pemenne W3 BbIMosHSETCS MOAPOOHO M COACPKUT HEOOXOIUMBIE TMOSICHHUTEIbHbBIC
CCBIJIKH.
IlIxana oyenku

Ouenka | bamer | Onucanne

5 3 3aaHus BBIITOJIHEHBI ITOJHOCTHIO M PaBHIIBHO, pPaboTa 0(hopMIIEHa COTJIACHO TPEOOBAHUIM
, pellIeHNe COAEPKUT HEKOTOPbIE HETOUHOCTH M HECYIIIECTBEHHBIE OIINOKHY;

4 2 3aaHus BBITOJIHEHBI ITIOJIHOCTHIO, C HECYIIIECTBEHHBIMH OIMIMOKAMH, HO TTOIXO0/1 K PEIICHUIO
, WJiesl pELlIeHHs], MeTO/1 IPaBUIIbHBI, paboTa oopmileHa COTIIacHO TpeOOBAHMUSIM;

3 1 3aaHus BBIMOJIHEHBI ITOTHOCTBIO, C CYIECTBEHHBIMHU OIMOKaMH, HO TIOAXO/I K PEIICHUI0, U
Jiest pellIeHNs, METOJI IPaBIIIbHEL, paboTa 0opMIICHA HE 110 TPEOOBAHUSIM

2 0 3aaHus HE BHIIOJTHEHB! WM BBIITOJHEHbI HENPAaBUIHHO

W3 Ne6

1. BoIMONMHUTE JeHCTBUS Ha/l KOMILIEKCHBIMH YHCIIAMH B alreOpandeckoit popme
a) z=5(1+2i)?(1+3i),
6)2= (3 —_2|)(5_+ |)_
2i(3-1)
2. Haiitn (—1+ \/§i)7.

3. Pemnts ypaBHEeHUE 24 =—1-i.



Kpamkue memoouuecxue ykazanus

[Ipy BBIMOJIHEHMM WHAWBHAYAIBHBIX TOMAIIHMX 3aJlaHU HEOOXOIUMO HCIOJb30BaTh
TEOPETUYECKHI MaTepual, IelaTh CChUIKM HAa COOTBETCTBYIOIINE TEOPEMBI, CBOMCTBA, POPMYJIBI
u np. Pemenne M]3 BbIMoOSHSETCS MOAPOOHO M COACPKUT HEOOXOIHUMBIE IOSCHHUTEIIbHBIC

CCBIJIKH.

LlIxana oyenku

Onuenka | bamnsl | Onucanue

5 3 3aaHus BHIITOJIHEHBI ITOJHOCTHIO M PaBHIBHO, paboTa 0(hopMIIeHa COTJIACHO TPEOOBAHUIM
, pellIeHNEe COAEPIKUT HEKOTOPBIE HETOUHOCTH M HECYIIIECTBEHHBIE OIIMOKY;

4 2 3aaHus BHIITOJIHEHBI TIOJIHOCTHIO, C HECYIIECTBEHHBIMH OIMIMOKaMU, HO ITIOIXO0/1 K PEIICHUIO
, IJiesl pEIIeHNs], METOJT IPABIIIBHBL, paboTa 0OpMIICHA COTJIACHO TPEOOBAHUSM;

3 1 3aaHus BBIITOJIHEHBI ITOJHOCTBIO, C CYIIECTBEHHBIMHU OINMOKAaMU, HO MOJX0J] K PELICHHIO, 1
Jiesl pelIeHAs, METOI IPAaBIIIbHBL, paboTa odopMIleHa He 10 TpeOOBAHUAM

2 0 3amaHus He BHIIOJTHEHBI WIIM BBIITOJTHEHBI HENPABUIHHO

5.4 Ilpumepnbl TECTOBBIX 3aJaHUI

HTOoroBLIii TECT IO AUCIHHUILINHE

1 3 4
1. Onpenenurens —2 1 2| paBen
-3 2 _
1)33
2)32
3)-33
4)-32.
-1 1-10 2
-15-3 27
2. Panr marpuis 3.3 7 5 paBeH
-5 2 0-5 2
1)2
2)3
3)4
4)5.
-2 30 -2 30
3.Ecomu A=| 1 2 1|, B=|-3 1-1|, toa3nemMeHT c,, Matpuubsl C = A-B paseH....
-31-1 -4 3-2
-2 3
4. 1na maTtpuil A:(z L _1_2) B= L4 MMEIOT CMBICII BBIPAKEHHUS
4-3 5-10 5-2
31
1)A+2B7
2)(A+B)!
3)3A-BT
4 AT -2B

5)B7 +3AT



k -8

5. Marpuna A= ( ) K j ABJISIETCS. HEBBIPOKAEHHOM (HEeocoO0eHHOM) ipu K He
paBHOM

1)-4
2)2
3)4
4)8

9x+3y =9,
6. [l cucremsl CymMMa X+ Yy paBHA ......

4x+6y=-10

7. KBanpar Monyins BekTopa @ =—5i +3K paseH ...

— = V4
8. U3BecTHO, uTO |a| =3, ‘b‘ = 2. YToJ MeXJy STUMH BEKTOPAMU PaBEH ¢ = 5

CkanspHOe Npou3BecHHe ab PaBHo ....

9. Cymma mpoekimii Bektopa 21 xi —3i x j+30 xK +2 ] xi + jxk +3k xk pasna ....

10. st koyutmHEapHBIX BeKTOpoB @ = (2,—3,1), € =(4,X,Y) X 1 Y COOTBETCTBEHHO PaBHBI

1)2u-6
2)-6 u 2
3216
4)6 u 2

10. Bextopst @ =-5i +3k , b =21 +5j+ Xk, C=—1 — j+K sBIAIOTCS KOMILTAHAPHEIMY

IIpU X paBHOM
1)-7/5
2)-16/5
3)-13/5
4)-9/5

11. YpaBHenue npsmoit, npoxozsuieil yepes Touky A(—2,3), nepneHaAuKyIIpHO IpIMOi

X—-2 y-3
— = , IMEET BU]I
5 1
1)-5x—-y+13=0
2)5x—y+13=0
3)-5x+y-13=0
4)5x—-y-13=0

12. YpaBHeHHe MI0CKOCTH, MpoXoasiei uepe3 Touky B(—1,4,—5) mapamnenbHo
mnockoct YOZ , umeer BUL

1)5y+4z=0
2)x=-1
yy=4
4)z=-5

x-=1 y+2 z+5 X y-2 z+3

13. J1Be e
JIBe mpsimbl 2 3 -

SIBIISTFOTCS

1 )mapasiebHbIMU
2)nepeceKaronMMHCS
3)coBIaIalOIUMH



4)CcKpelnBarOIUMHUCS
2 2

14. Cymma koopIMHAT MPaBoro (oKyca dIuIUIca 17 +§_6 =1 paBHa ...

15. Ecimu 2, =-5+1i, z, =1+6i, To pa3HOCTb ACHCTBUTEILHON U MHIMOH YacTeil uncia

Zl
—L pasna
22
1)- 22
37
2)-2!
37
3)- 2
37
5n-3
37

Kpamkue memoouueckue ykazanus
I[ITM copepxaT TECTOBBIE 3aJaHUSI C BHIOOPOM OJHOTO WJIM HECKOJIBKUX IMPABHIIbHBIX

OTBETOB, BBOJI YHCIIA.
ILlIxana oyenku

Ou;:HK B?Im Onucanne

5 20 3alaHKe BBITIOJIHEHO MOJHOCTHIO U a0COJIIOTHO MPABHJIIBHO.

4 16-19 3ajaHue BHINOJIHEHO MOJHOCTBIO M TIPABUIIBHO, HO PELIEHHE COIEPHKUT HEKOTOPHIE HETOYHOCTH M HECYII
€CTBEHHBIE OIIHMOKH.

3 9-15 3ajaHre BBIMOIHEHO HE MOJHOCTHIO, C CYIIECTBEHHBIMU OIIUOKaMH, HO TTOIXO0/] K PELICHUIO, HIesl pelieH
151, METOJI TIPABUIIBHBL.

2 18 3aganue BBITOJHEHO HACTH'HO, HMEeT OIIMOKH, OCYIIECTBJIEHA TOIBITKA PENIEHHs] HA OCHOBE MPABHJIBH
BIX METOJIOB U HJEH pEeIIeHNs.

5.5 IIpumepsbl TeCTOBBIX 3aJaHUI

Tect 1

3 0 5
1. Onpenenurens |—2 1 2| paBeH

-6 1 3
1)32
2)23
3)-24
4)-31

1-2 59
5 p 1-1 7 4
. Panr mMaTpuiibt aBeH

PHRRLL 3 3 4 | POP©

12 34
11
2)2
3)3
4)4

-1-5-3
3. lns anemenTa a,, matpunisl | 4—2 1 | anreOpanyeckoe TOMOJIHEHUE PAaBHO
2 6 4



1)11
2)-11
3)4
4)-4

-6 -5

4. Ilinst Matpunpl A =
A pu (3 _3

] obpaTHas matpumna A~

-3 5
1) cymectByer 1 umeer Bug A = 1
3\-3 -6

-3 -5
2) cymecTByeT U umeeT Bug A = L ( j

“33l3 -6
3) Al 1(-3 5
CYIIECTBYET U UMEET BH =—
FHEETRY S G R
4) HE CYIIECTBYET
13
2 1-1-2 1-2
5.Eciu A= , B= , TO 1eMeHT ¢;; Matpunpsl C = A-B pasen ....
4-3 5-10 1-2
4-3
6. Ecm  A,;-B;,=C,.,Torma M u N paBHHI
1I)ym=3,n=5
2)m=5n=2
3ymM=2,n=5
4dm=3,n=2
L 015
7. s MaTpwir A:(l 0 3) , B =(5j , C=|7 3 6| cymecTByer npou3BeIecHUE
4 2 1
1)BC
2) AC
3)CA
4) AB
8. HeBbIpOXXICHHOI MaTpHIIEH SIBIISIETCS] MAaTpULIA:
3 2 1 11 1 00 0 31
A:(s 2j;B:IS 3 3|; C={2 3 0|; b=|0 5 4
4 01 31 4 0 01
1)D
2)A
3)C
4)B
2X—-7y+32=0
9. Cucrema MHEHHBIX ypaBHeHHH ¢ 3X+5y+2Z =0 wumeer:
4x+2y-2=0

1) He umeeT perieHuit
2) eIMHCTBEHHOE pellIeHHe



3 ) MHOXKECTBO peIlICHHIA

4) Tpu pemieHus

3X, +6x, —9x, =12
X, +2X, =3X, =4

10. B cucreMe TuHEHHBIX YpaBHEHUT { KOJIMYECTBO Oa3HCHBIX
MIEPEMEHHBIX PABHO ....
Kpamxue memoouueckue yxazanus

I[ITM copepxaT TECTOBBIE 3aJlaHUSI C BHIOOPOM OJHOTO MJIM HECKOJIBKUX IMPABHIIbHBIX
OTBETOB, BBOJ YHCJIA.

IlIxana oyenku

OHSHK Ba“HHH Onucanne
5 3 3ajaHue BHIOJIHEHO MOJHOCTHIO M a0COIFOTHO MPABUIIBHO.
4 2 3ajaHue BHIMOJIHEHO MOJHOCTHIO M TIPABUIIBHO, HO PELIEHHE COJIEPKUT HEKOTOPBIE HETOYHOCTH M HECYII
€CTBEHHBIE OIINOKH.
3 1 3ajaHre BBIMOIHEHO HE MOJHOCTHIO, C CYIIECTBEHHBIMU OIIHOKaMH, HO TTOIXO0/] K PEIICHUIO, HIes pelieH
1si, METOJI IPABUIIBHBL.
2 0 3ajaHue He BBITOJIHEHO, HMEET OLIUOKH.

5.6 Ilpumepsbl TECTOBBIX 3aJaHUI

Tect 2
1. Bextop a =(0,2,—5) oGpa3yeT ¢ ocko abcuuce yroi
Da=0

2)0<oz<Z
2
T
Na==
o ,

4)£<a<7z
2

2. Jlns Bextopos @ =21 —2]—3k u € =-2i —k nuHeiinas komGuHanus —5a —4c

paBHa
1)—2i +10j—19k
2)—-2i —10j—19k
3)2i —10j 19k

4)-2i +10j +19k
3. Jlns Bextopos a = (2,—41), b =(1,-11), © =(-2,-31) Beipaxenue (2 —b)C pasHO

4. V3BecTHO, 9TO CKaISIpHOE IIpon3Besienne ab =10, [a] =4, yron Mexay sTumn

72' pa—
BEKTOpPAMHU paBeH ¢ = 3 JlinHa BeKkTopa ‘b‘ paBHa ...

5. Beipaxkenne 12 —2i - j- j° +4]-k —=3k?+2k -1 pasHo....

6. Ecm A(-2,5,-2), B(4,-3,2), C(-4,5,2), To tiomiaas Tpeyroibanka ABC paBHa
1)25
2)26
3)24
4)20



7. JI1s KOJNIMHEapHEIX BeKTOpoB b = (—2,1,X), € = (-6, y,3) X U Y COOTBETCTBEHHO PABHbI
1)-1u3

2)-1u-3

3)lu-3

4)1u3

8. Jlnst mepreHuKyIApHbIX BekTopos b =1 —4j+xk , € =—2i —k X paBHo ....
9. Bextopel @ =2i +4j—3k, b =xk, € =3 —4] -5k sBisI0TCA KOMIUIAHAPHBIMH TIPU

X paBHOM

1) -2

2)0

3)2

4)4

10. Cymma npoexuuii Bektopa 3i xi +2i x j+ x j—3]xi +2jxk —k x ] pasHa ....

Kpamkue memoouueckue ykazanus
I[ITM copepxaT TECTOBBIE 3aJaHUSI C BHIOOPOM OJHOTO MJIM HECKOJIbKUX IMPABHIIbBHBIX

OTBETOB, BBOJI YHCIIA.
ILlIxana oyenku

OneHk Bamn

Onucanue

a Bl

5 3 3ajaHue BHITOJIHEHO MOJHOCTHIO M a0COIIOTHO NPABUIIBHO.

4 5 3ajiaHue BHIMOJHEHO MOJHOCTHIO U MPABUIIBHO, HO PEIICHHE COAEPKUT HEKOTOPBIE HETOUHOCTH M HECYII
©CTBCHHBIC OIIMOKH.

3 1 3ajiaHue BHIOJIHEHO HE MOJHOCTHIO, C CYIECTBEHHBIMH OIIMOKAMH, HO MOAXO0/] K PEIICHHUIO, UIes PeLICH
si, METOJI TIPABUJILHBI.

2 0 3a/iaHue HEe BBIMOJIHEHO, UMEET OIMHOKH.

5.7 IIpumepsbl TeCTOBBIX 3aJaHUI

Tect 3
1. YpaBHeHHEe npAMOU, TPOXOIsIIel uepe3 Touky A(—2,5) mapauieasHO BEKTOPY

b= (1,-1), umeeT Bux

paBHa..

OCSIMH,

Dx—-y+7=0
2)X+y+7=0
3)x+y-3=0
4)x—y-3=0

2. Ecm Touka C(X,,5) mpuHamexur npsimoid —4X + Yy —1=0, To koopauHara X,

3. KBagpat paccrostnus ot Touku B(4,5) no npsmoif 5x+2y —1=0 paBeH ....
4. Ilnomanp TpeyroibHHKA, 00pa3oBaHHOrO MpsiMoi 4X—Yy+8=0 u KOOpAHHATHBIMU

paBHa ...
X=-t+3, -

5. [Ipsamverie u x-1 _Y R SIBJISTFOTCS
y=3t-1 2 -6

1) mapaniensHbIMH

2)nepeceKkarouMMICs U MePHeHIUKYISIPHBIMU
3)nepeceKaroMHCS U HENEPIIeH UK YIIPHBIMU
4)coBmaIaOIUMHI



2x+y—-22+1=0
6. Ecm nipsimast 3amaercst 00muMH ypaBHEHUSIMHA , TO ee
3X-y+2z+2=0

HaHpaBJ’If[IOH_[I/Iﬁ BCKTOP UMCCT KOOPAUHATHI

1) (0,10,-5)
2)(0,-10,-5)
3)(10,0,-5)
4)(0,-5,-10)
Y 2
7. s snnunca (x 92) + (y 23) =1 ocsMU CUMMETPUH SIBIISIOTCS TIPSIMBbIE
1)x=2
2)X=-2
3)y=3
4)y=-3

8. PaccTosiHre Mex Ty mapauieTbHBIMU TUIOCKOCTSIME —2X +4Yy +42+9=0 u

—2X+4y+4z—-3=0 paBHoO ...

9. U3 tpex mmockoctedt QIl: 2x+3y+z-1=0, Q2. 6x+y-2z+2=0, Q3: 4x+6y+2z+4=0,

napaijiCJIbHbBIMHA SABJIAIOTCA:

1) Q3 u Q2

2) HeT napajuieNbHbIX IJIOCKOCTEN

3)Q2 u Ql

4)QluQ3

10. Ypasrenne x> —4x+y® =0 onpeenser OKpyXHOCTb Pajiyca ...

Kpamkue memoouueckue ykasanus
I[ITM copepxaT TeCTOBBIE 33aJaHUSI C BHIOOPOM OJHOTO WJIM HECKOJBKUX IMPaBUIIbHBIX

OTBETOB, BBO/I YHCJIA.
HlIxana oyenxu

OneHk bamn
H Omnucanue

a Bl

5 3 3aaHne BBITOJHEHO MOJHOCTHIO M a0COIIOTHO NMPABMIIBHO.

4 2 3amaHue BHITOJIHEHO MOJHOCTHIO U MPABUIIBHO, HO PEIICHNE COAEPKUT HEKOTOPBIE HETOYHOCTH M HECYII[
CCTBEHHBIC OIIHOKH.

3 1 3aaHune BBIMOJHEHO HE MOJHOCTHIO, ¢ CYIIIECTBEHHBIMH ONMIHOKAMHM, HO TIOJXO0/ K PEIICHHIO, e PEIICH
W51, METOJT IPABIJIbHBL.

2 0 3agaHre He BBIIOJIHEHO, MIMEET OIIHOKH.

5.8 Ilpumepsbl TECTOBBIX 3aJaHUI

Tect 4
1. Ecmu z, =-6+5i, z, =—4+i, 10 CymMMa JEHUCTBUTEIBHOW MU MHMMOM 4YacTel 4ducia

Z,-7, paBHa .....

2. JInst kBajipaTHOTO ypaBHeHus z° +147 +58 =0 cymma feifcTBUTENbHON 1 MHUMO

yacTel KOPHsI, JIEXKAIIETO B HIDKHEN MOTYIJIOCKOCTH, PaBHA ...

3. ApryMeHT KOMIIJIEKCHOTO YHCIa Z = J3-i paBeH

T
Nt
)3
Ar
) Phidd
)3

3)&
6



LlIxana oyenku

T
4L
)6

4. MoLy/lb KOMILIEKCHOTO uncia Z =1—+/3i pasen ...

Kpamxue memoouueckue ykazanus
ITTM copeprkat TeCTOBBIE 33JaHUs C BLIOOPOM OJHOTO MTPABUIBLHOTO OTBETA, BBOJ YHCIIA.

OHSHK Ba“HHH Onucanne
5 3 3aaHye BBIIOJIHEHO MOJHOCTHIO U a0COIIOTHO MPABUIBHO.
4 2 3alaHre BBITIOJIHEHO MOJHOCTHIO U MMPABUIIEHO, HO PEIICHHUE COJICPKUT HEKOTOPhIE HETOYHOCTH M HECYII]
CCTBEHHBIC OINOKH.
3 1 3ajaHKe BHIMOIHEHO HE MONHOCTHIO, C CYIIECTBEHHBIMU OIIMOKaMH, HO TTOIXO0/] K PELICHUIO, HIes pelieH
1si, METOJ IPABUIIBHBL.
2 0 3aaHue He BBIMOJIHEHO, UMEET OIINOKH.
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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

LleasiMu OCBOCHUSI JUCHMIUIMHBI «AJreOpa M TeOMETpHs SBIISIOTCS O3HAKOMIICHHE C
OCHOBHBIMH IIOHATHUAMHU anre6pLI n TCOMCTpHUH, OCBOCHHC MCTOAOB U cI1oco6oB peIICHUA
anreOpanueckux W TIeOMETPHYCCKUX 3a1ad, Pa3BUTHE JIOTUYECKOTO ¥ AITOPUTMHYECKOrO
MbBIIIJICHUSA, OBJAJCHHUC OCHOBHBIMH MCTOAAMU HCCIICAOBAHUA KW PCUHICHUA MATCMATHUYCCKUX
3a/1a4, BBIPA0OTKA YMEHHUSI CAMOCTOSTEIIBHO PACIIMPSITH MaTEMaTUYECKUE 3HAHHS M MPOBOJIUTH
MaTeMaTUYCCKUI aHaI13 MPUKIIAIHBIX 33/1a4.

3ajauaMu JUCHUIUTHHBI «AJIre0pa 1 TeOMETPHUsD) SBIISIOTCS:

- 00yueHHe CTyJJCHTOB METO/1aM alreOpbl U TEOMETPUH, HEOOXOAUMBIX UM MPHU U3Y4EHUH
OCTaJIbHBIX KyPCOB;

- IPUBUTHUC CTYACHTAM HABBIKOB UCCIICAOBAHUA C UCIIOJIb3OBAHUEM METOA0B aﬂreﬁpbl;

- 00y4YeHHE CTY/ICHTOB METOAM JIOTUYECKH CTPOrOro MOCTPOCHHUS I0Ka3aTEIbCTB;

- (hopMHUpOBaHNE HABBIKOB W YMEHMU, HEOOXOIMMBIX MPH MPAKTUYECKOM MPHUMEHEHHUH
MaTeMaTUYeCKUX UCH U METOJIOB JIJIsS aHAJIN3a U MOJICIIMPOBAHUS CIIOKHBIX CUCTEM, ITPOIIECCOB,
SIBIICHUM, /715 IOMCKA ONTUMAIIBHBIX PEIICHUI U BEIOOpa HAMIIYUIINX CIIOCOO0B peann3anuu

[TnaHupyemMbIMU pe3yabTaTaMHi OOYYCHUsI 110 AUCUUILIHHE (MOAYIIIO), SIBISOTCS 3HAHUS,
yMEHMsI, HaBbIKU. [lepeueHp MmaHupyeMbIX pe3ysIbTaToB OOyYeHUs MO JUCUUIUIMHE (MOIYJIIO),
COOTHECCHHBIX C IUIAHHUPYEMBIMH pe3yJIbTaTaMHi OCBOCHHS 0O0pa30BaTENIbHON MPOrPaMMBl,
npezcTaBieH B Tabnuue 1.

Tabmuna 1 — Komnerenun, popmupyemblie B pe3ynbTaTe U3YyYeHUS TUCIUTUIUHBI (MOYIIS)

Pe3ynbraTbl 00y4YeHUs 110 AUCIUIUINHE
Kon n Konn
OpMYJIHPOBKA
Haspanue OITOII dopMmyaupoBKa (buﬁngkafopa Kon
BO, cokpaiienHoe
KOMITETCHIINH JOCTHKCHUS pe3yiib DopMyIUpOBKa pe3ysbTara
KOMITETECHIINN
TaTa
10.05.03 OIIK-3 : Cnocoben | OIIK-3.1B: P/l 3HaHUEe | OCHOBHBIX MOJOXKCHUN
«MHdopmannonHas | MCHONB30BATh Oo6nanaer BEKTOPHOH U THHEHHOM!
6e30macHoOCTh MaTeMaTHIecKHe MaTeMaTHIeCKOH anreOpHl,
aBTOMATH3HPOBAHHBIX | METOJHI, KYJIBTYPOH U aQHAITUTHYECKOH
CHCTEM» HEoOXoAMMBIE VIl | cucTeMHBIM reoOMEeTpUH Ha
(1B) pemeHus 3a1a4d MBIIIJICHUEM, TUTOCKOCTH U B
MIPOo(eCCHOHAIBPHOHN | MO3BONISIOMINMHU MIPOCTPAHCTBE, TEOPUH
JeSITeIbHOCTH NP pelIeHUH KOMITJICKCHBIX YHCEI
3ana4 B 00macTu PJ12 | YMenue | pemars THIOBBIE 331241
€CTECTBEHHBIX 110 BEKTOPHOU U
HayK TUHEHOH anrebpe,
UCIIOJIb30BaTh AQHAIUTUYECKOU
MaTeMaTHYECKHUe TeOMETPHUH Ha
METO/BI TUTOCKOCTH U B
WHCTPYMEHTEI HPOCTPAHCTBE, TEOPHH
JUIS TIPOBEJICHUS KOMIIIEKCHBIX YHCEeIl
KpUTHUYECKOTrO P13 HaBpik | pemieHust THIIOBBIX
aHaIM3a 3aja4 ¢ MPUMEHEHUEM
cUTyaiui u MaTeMaTH4eCcKOro
MOJCIMPOBAHMSL arnmapaTa TEOpHUHU
MPOLICCCOB U MAaTpHULl U CUCTEM
SIBJICHUI JIVHEHHBIX yPaBHEHUH,
BEKTOPHOH anreOpsl,
AHAIUTUYECKOU
TeoOMeTpHH,
AHATTUTHYECKUMU
MeTOoJaMu
HCCIICTOBAHUS




TCOMETPHYCCKUX
00BEKTOB

B mpomecce ocBoeHUS TUCIUIUIMHBI PEMIAIOTCS 3a/ladll BOCIHTAHUS TapMOHUYHO
Pa3BHUTOM, MATPUOTUYHOW M COIMAJIBLHO OTBETCTBEHHOW JIMYHOCTH HA OCHOBE TPAIMIIMOHHBIX
POCCUHCKHUX TyXOBHO-HPABCTBCHHBIX U KYJIbTYPHO-UCTOPUYECKHUX IIEHHOCTEH, MPEICTaBICHHBIC
B TaOnuie 1.2.

Tabmuua 1.2 — L{eneBbie OpueHTHPHI BOCITUTAHUS

BocnurareabHblie 321241 ®opmupoBaHue HEHHOCT el IesieBble OpHEHTHPDI

DopMuUpoBaHMe TPAKIAHCKONA MO3MLMH U ATPUOTU3MA

®DopMHUpOBaHHUE TOJIEPAHTHOCTU U
YBa)KEHUS K MPEACTABHTENAM PasTHIHBIX Kb Jlo6posxenaTeabHOCTh U
HAaIMOHAIIBHOCTEH U KyJIBTYD, OTKPBITOCTh

poxuBaroumx B Poccun

®opMHUpPOBaHUE TYXOBHO-HPABCTBEHHbIX LIEHHOCTEH

DopMUPOBAHUE OTBETCTBEHHOI'O

CrnpaBeuIMBOCTh AKTHBHAS )KM3HEHHAS O3UIIHS
OTHOUICHUS K TPYY

(I)OpMI/II)OBaHI/Ie HAYYHOT0 MUPOBO33PECHUA U KYJIbTYPbl MbINIJICHUS

Pa3Burne no3naBaTeIbHOTO HHTEepCCa U BSaI/IMOHOMOH.[B u
CTPCMJICHUS K 3HAHUSAM B3aNMOYBaKCHUC

['HOKOCTH MBIIILICHUS

®opmMupoBaHUE KOMMYHMKATHBHBIX HABBIKOB M KYJIbTYPbl 001IEHMS

Bocnutanue KynbTypsl Auanora u Bzaumonomolus u

. I'nOKoCTH MBIIILIEHHUS
YBaXXCHUsI K MHEHHIO IPYTHX JTIOACH B3aMMOYBa)KEHUE

2 Mecrto gucuuminnsl (moayJs) B ctpykrype OIIOII

JucuuruinHa «Anrebpa ¥ TEeOMETpHUsS» OTHOCHUTCS K 00s3aTelabHOM YacTH IMKIIA
muciumuine «brmoka 1 Jlucuumniavesl (MOAYNHM)» W MMEET JIOTHUECKYI0 U COAepkKaTelbHO-
METOAMYECKYI0 B3auMocBs3b ¢ aucuumiauHamu  OIIOIL.  Jlucuuniubaa ©Oasupyercs Ha
KOMIIETEHIUSIX, C(HOPMHUPOBAHHBIX Ha MPEAbIAYLIEM YpoBHE oOpas3oBaHus. s wusydeHus
anreOpbl M TeOMETpUH TpeOyeTcsi KaueCTBEHHOE 3HaHHME LIKOJIBHOIO Kypca ajareopsl, TeOMETpHH,
TPUTOHOMETPHHM, HAa4aJl aHaIn3a, UHPOPMATHKU.

3. O0beM AUCHUNIMHBI (MOAYJIS)

O6beM nUCHUIUIMHBI (MOIYJN) B 3a4eTHBIX EAMHMIIAX C YKa3aHHEM KOJIMYEeCTBa
aKaJeMUYEeCKUX YacoB, BBIJCIEHHBIX HAa KOHTAKTHYIO paboTy ¢ oOydaromumucs (Mo BUAaM
yueOHBIX 3aHATUI) U HAa CAMOCTOATEIbHYIO paboTy, MPUBEIEH B TabauIe 2.

Tabnuua 2 — O6mas TpyJ0eMKOCTh AUCHUIUINHBI

Cemectp Tpyno- O0OBbeM KOHTAKTHOH paboThI (Yac)
®opma Yacts (000) €MKOCTb ®dopma
Haszanne OITIOIT BO | oGyue- CPC | arrec-
YII wim
HUS Breaynu- Talun

Kypc B.E) Bcero AynuropHas

TOpHas




(300,

0300) nex. | mpak. | ma6. | IIA | KCP
10.05.03
Wnpopmarmonnas
0e30IacHOCTh (61x(0) CLBb 1 4 83 36 36 0 1 10 61 €)

ABTOMATU3UPOBAHHBIX
CUCTEM

4 CTpyKTypa M coJeprkaHue TUCUUIIMHBI (MOXYJIs1)

4.1 Ctpykrypa aucuuminabl (MoayJs) aiass Q@O

TemaTnueckuil miaH, OTpa)xarLUil coaep)KaHUue AUCLUILIMHBI (MepeueHb pa3fesioB U
TEM), CTPYKTYPHUPOBAHHOE IO BU/1aM YUEOHBIX 3aHATHI C YKa3aHUEM UX 00bEMOB B COOTBETCTBHH
¢ y4eOHBIM IJIaHOM, NpHUBeJieH B Tabaule 3.1

Tabmuua 3.1 — Pa3aens! qUCUUTUTMHBL (MOJTYJIs), BUIIBI Y4€OHON eI TeIbHOCTH U (POPMBI
Tekyero KouTpos st OO

Kon pe- Kos-Bo yacoB, 0TBeICHHOE Ha Dopwa
No HazBanue Tembl 3yJbTara
e — Jlek IIpaxt JIa6 CPC TEKYILEro KOHTPOJIs
TEOPETHUUECKUH OIpocC,
1 | Onpenenureny ¥ MATPULBI Pl 8 8 0 13 KOHTpOJbHast pabora Nel,
Tect 1
TEOPETUUECKUH o1poc,
2 CucreMa TMHENHBIX PI1, 4 6 0 10 WHIMBUyaJIbHOE
anrebpandeckux ypasHenunit | PJ12, P/13 noMarnHee 3aaanne Nel,
TecT 1
DneMeHTHl BEKTOPHOM TEOpETHUECKii OMpoc,
3 anrepst P/l 6 7 0 12 KOHTpOJIbHast paboTta Ne2,
TecT 2
TEOPETHUUECKUH OIpoc,
4 | TIpsimas Ha IOCKOCTH Pl 4 4 0 9 KOHTpOJbHast pabota Ne3,
TecT 3
Pl TEOPETUYECKUi o1poc,
5 | Kpussle BToporo nopsiaka P P’IB 4 2 0 6 HUH/AUBUlyalIbHOE
’ JoMalnHee 3aiaHue No2
[TockocTb 1 IpsiMast TMHUS TEOPETHHICCIHI Onpoc,
6 B IPOCTpAHCTBE Pa1 4 4 0 9 KOHTpOJbHAs padora Ne3,
TecT 3
Pl TEOPETHUUECKUH OIpoc,
7 | IoBepxHocTH P2 P’IB 4 3 0 6 UHJIUBUyaIbHOE
’ JoManrHee 3afanue Ne3
TEOPETHUUECKUH OIpoc,
PI1, HHIUBUIYAJIbHOE
8 | KommuiekcHble yncia PII2, PI3 2 2 0 6 ﬂOMaHIHe}; sananme Ned,
TecT No4
Hroro no Tadanie 36 36 0 71

4.2 Conep:xxaHue pa3aejioB U TeM JUCHUILTUHBI (Moay.as) ajasa ODO

Tema 1 Onpeoenumenu u mampuybi.

Copepxanue Tembl: OnpeaeInTeN BTOPOTO U TPEThero nopsakos. IIpaBuia BerarcaeHus
OTIpENIETTUTENICH BTOPOTO M TPETheTo nopsiaka. [loHsaTre MuHOpa 1 anredpandeckoro JOMOTHEHUS.
Omnpenenurenu n-ro nopsaka. CoiicTBa onpenenuTeneid. MeToabl BEIUNCIEHUS ONIPEAETUTENEN
(MeToa TOHWXXEHMsI TMOpsiKa, METOJA MPUBEACHHUS K TPEeyroiabHOMY BUAY). Buasl marpuil
(kBazpaTHasi, €AMHUYHAs, MPSAMOYroOJbHAsA, IUAroHajdbHas, MaTpUlla - CTOJIOel, MaTpula —
CTpoOKa, HyJeBas). BeipokeHHast 1 HEBBIPOXKIEHHAss MaTpullbl. TpaHCIIOHUPOBAaHHAs MaTpHUIIA.
JIuneiiHble onepanuu: YMHOKEHUE MAaTPUILIBI HA YUCIIO U clI0KeHue MaTpull. CBOMCTBA JIMHEHHBIX
orepainuii. Y MHOXKEHHE MaTpull, CBOIICTBA YMHOKEHHSI MaTpULL. DiIeMEHTapHbIe MpeoOpa3oBaHUs



matpuilsl. O6paTtHas marpuna. Heo0xoaumoe 1 JOCTaTOUHOE YCIOBUE CYIIECTBOBAaHHS 00paTHON
MaTpuIel. TeopemMa O €IWHCTBEHHOCTH MAaTPHUIIBI, OOpaTHOW MaHHOW. MeTonbl HaXOXKIEHUS
oOparHOW  MaTpumbl  (METOA  TPUCOCAWHEHHOM  MATpPHUIlBI, METOA  3JIEMEHTApPHBIX
npeoOpa3zoBanuii). Panr marpunebl. [ToHsTHE 6a3uCHOrO MUHOpA MaTpHUIlbl. Pa3nmu4HbIe CrIOCOObI
HAXOXJICHUE paHra MaTPUIbl: METOJ OKAWMIISIONUX MHHOPOB, NPHUBEICHHWE MATPHUIBI K
TpanenueBUIHOW (CTyIeHYaTol) ¥ JUaroHalbHOM (opMe C TOMOINBIO AIIEMEHTAPHBIX
peoOpa3oBaHUM.

@®opMbI U METOABI MPOBEACHUS 3aHATUH O TeMe, MPUMEHsSEMbIe 00pa3oBaTEIbHBIE
TEXHOJIOTUH: CTaHAapTHAas1, «MeToJl KOONEpaTUBHOTO O0YUCHHUS.

Buapl caMoCTOsTETbHON TIOATOTOBKU CTYICHTOB TI0 TeME: MOJTrOTOBKA TEOPETHUECCKOMY
OTIPOCY, TOJITOTOBKA K MPAKTHYECKUM 3aHITHSIM, IIOATOTOBKA K KOHTPOJIBHOU paboTe, MOAroTOBKA
k tecty 1, m3ydenme marepuaia B COO (Moodle), moaroroBka k HToroBoMmy TecTy IO
JTUCITUTLIAHE.

Tema 2 Cucmema nuHeliHbIX aneeopaudeckux ypagHeHul.

Conepxxanne Tembl: CuctemMa JHMHEWHBIX anreOpamdeckux ypaBHeHuin (CJIAY).
OcHosnble nonsTus. Pemenne CJIAY. DkBuBaneHTHbIE (PaBHOCUIIBHBIE) CUCTEMbl YPAaBHEHUH.
OmnpeneneHHble U HeoIpeJelieHHble, coBMecTHble U HecoBMecTHble CJIAY. IlpeacraBnenue
CJIAY B marpuunoii dopme. Marpuunbiii criocod pemenuss CJIAY. Pemenue MatpudHOTO
ypaBHeHus. [IpaBuiio Kpamepa ans pemieHust cucTeM JMHEWHBIX YpaBHEHMH C HEM3BECTHBIMU
(reopema). Meton l'aycca nnsi cuctembl JUHEHHBIX YpaBHEHUU C HeW3BeCTHbHIMU. CucTema
JMHEWHBIX YpaBHEHUI ¢ HEU3BECTHBIMHU; 0a3MCHbIE U CBOOOJHbBIC HEU3BECTHBIE (IIEPEMEHHBIE).
O61uee n yactHoe pemienust CJIAY. OnHopoaHble CUCTEMBI IMHEHHBIX YPAaBHEHUHN U X PEIICHUS.
OcHOBHBIE CBOWCTBA OAHOPOAHOM cuctembl. @yHaaMmenTanpHas cuctema pemenuii (OCP) onHo-
ponuoit CJIAY. Uccnenoanue CJIAY nHa coBmecTHOCTh. Teopema Kponekepa — Kanemu.
Jlunelinple mnpeoOpazoBaHus (IMHEHHBIC omepaTopbl). Marpuua JHHEHHOro omneparopa.
CoOcTBeHHBIE 3HAUYSHHSI U COOCTBEHHBIE BEKTOPHI INHEHHOTO MPe0Opa30BaHMUS.

@opMbl U METOABI IMPOBEACHUS 3aHATUI O TeMe, NpPUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTHH: CTaHJapTHas, «MeToJ KOoIepaTUBHOIO 00YYEHHUSI.

Buibl caMOCTOSATENBHON MOATOTOBKH CTYIEHTOB I10 TEME: IIOJTOTOBKA K TEOPETUYECKOMY
OIpoCy, MOJArOTOBKA K IMPaKTUYECKUM 3aHATUAM, BbinoigHeHue MJI3, moaroroBka k Ttecty 1,
u3yuenue matepuana B CO0 (Moodle), moaroroska k IToroBomy TecTy 1o JUCHUILIIHHE.

Tema 3 Dnemenmul 6eKMOpHOU anceodpul.

Copepxanne Tembl: [IpsiMOyrosibHblE M TOJSPHBIE KOOPAMHATHI HAa IIOCKOCTH.
[TpeoOpa3oBaHusl KOOpJAMHAT Ha IUIOCKOCTH M B TpocTpaHcTBe. CKaJlspHbIE U BEKTOPHBIE
BEJIMYMHBI. BEKTOpBI Ha MIOCKOCTH M B mpocTpaHcTBe. Pannyc-Bekrop. OnpeneneHue AIUHBI
(Monmynsl) BEKTOpa; HYJEBOM BEKTOp; paBHbIE, IPOTUBOIOJIOKHBIE, KOJUIMHEApHbIE U
KOMIUIaHapHble BEKTOphl. JIMHEiHble omepaluu HaJ BEKTOPAMM: CIIO)KEHHE BEKTOPOB U
YMHOXX€HHE BeKTopa Ha uucio. CBolcTBa JIMHEWHBIX omnepauuil. [Ipoekius BekTopa Ha OCh,
cocTaBisitonas (KOMIIOHEHTa) BEKTOpa Ha OCh, CBOMCTBA mpoekiuil. JInHeitHas 3aBUCHUMOCTh
BEKTOPOB. YCIIOBUE KOMIUIAHAPHOCTH BEKTOPOB. ba3uc Ha IIOCKOCTH M B MPOCTPAHCTBE.
Koopnunatel BekTopa. Paznmokenuwe BekTopa 1o 0Oasucy. JlekapToB MpsSMOYTOJbHBIM Oa3uc.
JluHeliHble omepalMy HaJ BEKTOpaMH B KOOpAMHATHOM (opme. Hampapisioniye KOCHHYCHI
BeKTOpa. Jlenenue orpeska B JaHHOM OTHouIeHUH. CKalIpHOE MPOHU3BEIEHHE BEKTOPOB U €ro
cBoiicTBa. dU3MUECKUI CMBICI CKAJIIPHOro Npou3BeaeHus. CKalspHOE MPOU3BEACHUE BEKTOPOB
B KoopauHatHOU hopme. Kocunyc yria Mexay BeKTopaMu. Y CJI0BHE KOJTTMHEAPHOCTH BEKTOPOB.
BekropHoe nmpoun3BesieHne BEKTOPOB U €ro cBoiicTBa. ['eomerprueckuii U GU3NUECKUN CMBICIIBI
BEKTOPHOTO TMpousBeaeHus. CMellaHHOEe TPOU3BEACHHE BEKTOPOB M €ro CBOWCTBa.
['eomeTpHUUEeCKHIl CMBICI CMEIIAaHHOTO Npou3BeaeHus. Heobxomumoe U AOCTaTOUHOE YCIOBUE
KOMIUTAHAPHOCTHU TPEX BEKTOPOB B IMPOCTPAHCTRBE.



@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MPUMEHsEeMble 00pa3oBaTeIbHBIE
TEXHOJIOTUH: CTaHAapTHas1, «MeTol KOONEepaTUBHOI'O O0YUEHHUSD.

Bujibl caMocTOSATENIBHOM MOATOTOBKH CTYIEHTOB 10 TEME: IIOJArOTOBKA K TEOPETUYECKOMY
OIpOCy, MOJrOTOBKA K IPAKTUYECKUM 3aHATUAM, IOATOTOBKA K KOHTPOJIbHON padoTe, HOJrOTOBKA
K Tecty 2, m3ydenue marepuana B COO (Moodle), moaroroBka xk MToroBomy TecTy IO
JUCLUIUIMHE.

Tema 4 Ilpsimas na nrockocmu.

CopepxaHue TeMbl: OJIEMEHTbl AHAJIUTUYECKOW TI€OMETpUM Ha IIIOCKOCTU. Meroa
koopauHar. JIunus Ha mnockocT. OCHOBHBIE 337]a4H AHAIUTUYECKOW T€OMETPUH HA TNIOCKOCTH.
[Ipamas Ha 1ockocTH. [IOHATHS HOPMAJIBHOIO W HAIPABISIIOLIETO BEKTOPOB IPSIMOIA.
HopMmanbHOe ypaBHEHHE TPSIMOM M €ro TIE€OMETPUUYECKUH CMBICI. YPaBHEHHE MPSMOW,
OpoXOJsAlIel dYepe3 MaHHYI TOYKY IMEpPHeHIUKYIIPHO 3aJaHHOMY HampaBieHuto. OOiee
ypaBHEHHE MPSAMOM U €ro YacTHbIE Cllydau. YpaBHEHHUE MPSMOI ¢ YIIIOBBIM KO3(h(UIIMEHTOM U
€ro reOMETPUYECKHUM CMBICI. YPAaBHEHME INPSAMON B OTPE3KAX U €r0 T'€OMETPUYECKUN CMBICIL
Kanonunueckoe ypaBHeHue npsmoil. [lapamerpuueckue ypaBHEHUS IPAMON. Y paBHEHUE MPSIMOIA,
IIPOXOJSIIEH Yepe3 ABE JaHHbIE TOYKH. Y paBHEHUE NIPSIMOM, IPOXOA-1IEN Yepe3 JaHHYIO TOUKY
B 33JJaHHOM HaIlpaBJICHUU. Y CIOBUS NapaJUICIbHOCTU U NEPHEHANKY-JISIPHOCTU JIBYX HPSIMBIX.
VYroa Mexay IByMs IPSIMBIMU. Y CJIOBHSI ApAJUIEIbHOCTH U IEPIEHIUKYJIIPHOCTH IBYX IPSIMBIX,
3aJJaHHBIX OOIIMMHU YpaBHEHUSMU. PaccTosiHuE OT JaHHOM TOYKH /10 MPSMOI Ha MIOCKOCTH.

@opMbI U METOABI MPOBEACHUS 3aHATHUI O TeMe, NPUMEHseMble 00pa3oBaTEIbHBIC
TEXHOJIOTUH: cTaHaapTHas, «MeTo KOomepaTUBHOTO 00y4EeHHUS.

Buibl caMmocTosTENIbHOM MOATOTOBKH CTYIEHTOB 10 TEME: IIOJrOTOBKA K TEOPETUYECKOMY
OTIPOCY, MOJITOTOBKA K MPAKTHUYECKUM 3aHITHSIM, IIOATOTOBKA K KOHTPOJIBHOU paboTe, MOAroTOBKa
Kk Tecty 3, m3ydenue marepuana B COO (Moodle), moaroroka x MrtoroBomy TecTy IO
JUCLHUILIIMHE.

Tema 5 Kpusvie 6mopoco nopsoxa.

Copnepxanue Tembl: Kpusble BToporo nopsaka. Kanonnueckoe ypaBHEHHE OKPYXHOCTH.
Onnmunce, ero KaHOHMYECKoe ypaBHEHME U cBoiicTBa. MccnenoBanue (opmbl 3juinIica Mo ero
ypaBHeHHI0. OKpYKHOCTb KaK YaCTHBIHN ciydail anunca. [lapameTpruueckue ypaBHEHHU I AIIIUIICA.
['nnep6ona, ee kKaHOHUYECKOE ypaBHEHHE U cBolicTBa. ConpsbkeHHas runepoona. MccnenoBanue
dopmel Tumnepbonsl. [lapamerpuueckue ypaBHeHus runepOoisl. [lapaGona, ee kaHOHHYECKOE
ypaBHeHHe U cBoiicTBa. MccnenoBanue dpopmsl mapadossl. Obliee ypaBHEHHE KPUBOW BTOPOTO
MOpsAJIKA U €ro MPUBEJCHNE K KaHOHWYecKoMYy Buy. Knaccudukanus KpuBbIX BTOPOTO MOpsiIKa.

@®opMbl U METOABI IMPOBEACHUS 3aHATUI NO TeMme, MpPUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTHH: CTaHJapTHasl.

Buibl caMOCTOATENBHOM MOATOTOBKH CTYIEHTOB 110 TEME: IIOJTOTOBKA K TEOPETHUECKOMY
OIIpOCY, MOArOTOBKA K MPAKTUYECKOMY 3aHsTHIO, BbinoiaHeHue /13, uzydyenne marepuana B CO0
(Moodle), moaroroska k IToroBomy TecTy 1o JUCHMILIHHE.

Tema 6 IInockocmo u npsamas 1uHUA 6 NPOCMPAHCNEE.

CopepxaHue TeMbl: DJIEMEHThl aHAJUTUYECKOW TeOMETPUU B MPOCTpaHCTBE. MeTon
KOOpPJMHAT B IpocTpaHcTBE. III0CKOCTH, HOpPMaJIBbHBIM BEKTOp IUIOCKOCTH. HopmanbHOe
YPaBHEHHE IIJIOCKOCTH U €r0 T€OMETPUYECKHUI CMBICIL. Y PaBHEHHE TUNIOCKOCTH, IPOXOIAIIEHN Yepes
3aJJaHHYI0 TOUKY, NEPIEHAUKYIAP-HO 3aJaHHOMY HarmpasieHuto. O01ee ypaBHEHHE TIIOCKOCTH
M €T0 YaCcTHBIE Cllydau. YPaBHEHHUE IUIOCKOCTH B OTPE3KaX M €ro reOMETPUYECKH CMBICIL.
YpaBHEHME IUIOCKOCTH, IPOXOJALICH 4Yepe3 TpU 3aJaHHbIE TOYKU. YIOJI MEXKIy ABYyMS
IUIOCKOCTSIMH, B3aUMHOE PAaCIIOJI0KEHHUE IBYX INIOCKOCTEN. PacCTOSHME OT TOYKH 10 TNIOCKOCTH.
B3anMHOe pacnonoxkeHue Tpex MIOCKOCTEN B MPOCTPAHCTBE, CBA3b C PELICHUEM CUCTEMBI TPEX
JUHEHHBIX ~ anreOpandyeckux  ypaBHEHHMH ¢  Tpemss  He-u3BecTHbIMH.  [loctpoenue
wiockoctu.O0mue ypaBHeHus: npsamoil. Kanonnueckue ypaBHeHust npsmoii. [lapamerpuueckue



yYpaBHEHUs MPSMOM. YpaBHEHUS IPSAMOM, IPOXOIAIIEH Yepe3 ABE JaHHbIC TOUKHU. YTOJI MEKIY
IBYMsI TPAMBIMU. YCIOBUS MAapaJUICIbBHOCTH M TMEPHEHIAUKYJIIPHOCTH JBYX MpPSIMBIX B
npoctpanctBe. CkpemuBatonecs npsimpie. Heo0XxoauMoe 1 JOCTaTOYHOE YCIOBUE MTEPEeCeUCHUs
HE NapajjienbHbIX NpsaAMbIX. [IpuBeneHne oOmMX ypaBHEHMH NMPSAMONW K KaHOHUYECKOMY BHIY.
IIpoekuus mHpsAMOM Ha IUIOCKOCTb. YTOJd MEXAY NPSIMOM M IUIOCKOCTBIO. Y CIOBUSA
NapaJUIEIbHOCTH WM IEPHEHAUKYJIAPHOCTH HPSAMOM M IUIOCKOCTH. llepecedeHue mnpsMoil u
IIJIOCKOCTH B IIPOCTpaHCTBE. IIpuHaNIeKHOCTh IPAMON IIIIOCKOCTH.

@opMbl U METOABI IMPOBEAEHUS 3aHATUN MO TeMe, IpUMEHseMble 00pa3oBaTelIbHbIC
TEXHOJIOTUH: CTaHJapTHas, «MeToJ KOoIepaTUBHOIO 00YUEHHUS.

Buzbl caMOCTOATENBHON MOATOTOBKH CTYIEHTOB 110 TEME: IOATOTOBKA K TEOPETUYECKOMY
OIpOoCY, HOJATOTOBKA K IPAKTUUECKUM 3aHATHUSIM, IOATOTOBKA K KOHTPOJIbHON paboTe, OAr0TOBKA
Kk tecty 3, m3ydenme marepuania B COO (Moodle), moaroroBka k HToroBoMy TecTy IO
JUCLUIINHE.

Tema 7 Ilosepxnocmu.

Conepxxanne Tembl: [loBepXxHOCTH BTOPOro Nops/ika U MX KAaHOHWYECKHUE YpPaBHEHMS.
[ToBepxHoctu BpameHus. Llunuaapuyeckue nopepxHoctu. Konnueckue noBepxHocTu. MHUMBIE
noBepxHocTu. Diuncous. ['unepdonouast. [Tapabonouasl. Meron ceueHuit 1Sl UCCIeI0BaHUS
U TOCTPOSHHsI TIOBEPXHOCTEH BTOporo mopsiaka. OOmiee ypaBHEHHE IMOBEPXHOCTH BTOPOTO
MOPsIIKA U €r0 IPUBEACHUE K KAHOHUYECKOMY BULY.

@®opMBl U METOJbI IPOBEACHUS 3aHITUH 1O TeMe, NpUMEHSEMble 00pa30BaTEIbHbIC
TEXHOJIOTHH: cTaHaapTHas, «MeTol KOOIepaTUBHOTO 00YUESHUS.

Buibl caMmocTosTEIbHOM MOATOTOBKH CTYIEHTOB 10 TEME: IOJrOTOBKA K TEOPETUYECKOMY
OIpOCy, HOATOTOBKA K MMPAKTUYECKOMY 3aHATHIO, BbiosiHeHne U /13, nzyyenune marepuana B CO0
(Moodle), moaroroBka k IToropomy TecTy 1o ITUCIHILIHHE.

Tema 8 KomnnexcHule yucha.

Conepxxanue Tembl: OcHOBHble MOHATUSA. Onepanuu HajJ KOMIUICKCHBIMH YHCIAMM:
CIIOKEHME (BbIUMTAHUE), YMHOXeHHE, neneHue. CpolicTBa onepanuil. Moaysib KOMIIJIEKCHOTO
yuciaa U ero cpoiictBa. CompspkeHHOE KOMIUIEKCHOE YMCIIO M ero cpoiicTBa. KomruiekcHas
IUTOCKOCTh, TEOMETPUYECKOe N300paKeHNEe KOMIUIEKCHOTO YHCIia Ha KOMIUIEKCHOM IJIOCKOCTH.
@DopMBbI 3aMUCH KOMIUIEKCHOTO YHMCIia: ajnredpanydeckasi, TPUrOHOMETpUYecKasl, MoKa3aTenbHas
(mpeacraBnenue Oinepa). JlelicTBUS Hal KOMIIEKCHBIMHM YHCIaMM B TPUTOHOMETPUUYECKOM
dopme. Popmyssl MyaBpa (Bo3BeIeHHE KOMIUIEKCHOTO YHCIIa B CTENIEHb, U3BICYCHUE KOPHS U3
KOMILJIEKCHOT'O YHCTIa).

@®opMbl U METOABI IMPOBEACHUS 3aHATUI NO TeMme, MpPUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTUH: CTaH/JapTHAsI.

Buasl caMocTosITEIbHOM MOATOTOBKH CTYJEHTOB I10 TEME: OJrOTOBKA K TEOPETHUECKOMY
OIIpOCY, MOArOTOBKA K MPAKTUYECKOMY 3aHsTHIO, BbinoiaHeHue /13, uzydyenne marepuana B CO0
(Moodle), moaroroska k IToroBomy TecTy 1o JUCHMILIHHE.

5 Meroauveckne YyKazaHusl A1 OOYYAKOIIMXCH MO M3YYEHHI0 M Ppeau3alnuu
AMCUUIJIMHBI (MOIYJIs1)

5.1 Metoanueckue peKOMeHAAUMH OOYYAWIIUMCS MO0 U3YYEHHI0 IUCUMIUVIMHBI H 10
00ecreYeHN 0 CAMOCTOSITeJILHOM PadoThI

[Ipu peanuzanuu AMCUMIUIMHBI (MOIYJISl) TMPUMEHSETCS 3JIEKTPOHHBIA Y4eOHBIH Kypc,
pa3MelIEHHbIN B cucTeMe AIeKTpoHHOTro o0yuenus Moodle.



Jlnst obecrieueHnst CHCTEMAaTUYEeCKOM U PeryJIsIpHON pabOThI IO U3YYSHHIO JUCIUTUIMHBL U
YCIEIIHOTO MPOXOXKACHUSI TEKYIIUX U MPOMEXKYTOUHBIX KOHTPOJIbHBIX HCIBITAHUNA CTYACHTY
PEKOMEH/IyeTCsl IPUICPKUBATHCS CIEAYIOIIET0 MOopsAKa 00ydeHUs:

- CaMOCTOSTEIbHO ONPEACTIUTh 00BEM BpEMEHHU, HEOOXOAUMOTO AJis MPOPabOTKU Kaxa0n
TEMBI,

- pPEryisipHO H3y4yaThb KaXKIyH0 TEMY JUCUUIUIMHBI, HCIOJB3YS pa3iudHble (HOPMBI
WHJUBUTyaJIbHON PaboThI;

- COTJIaCOBBIBATH C MPENOAaBaTeIeM BUIbI paOOTHI 110 U3YYEHUIO AUCIMUILIAHEI.

[Ipu BBIMONHEHNHM WHAWBUAYAJIBHBIX JTOMAIIHUX 3aJaHUA HEOOXOAMMO HCIOJIb30BaTh
TEOPETUUECKHI MaTepual, JieJaTh CChbUIKM Ha COOTBETCTBYIOIINE TEOPEMBI, CBOMCTBA, POPMYJIbI
u ap. Pemenue MJI3 BeImOmHSETCS MOAPOOHO MU COAEPKUT HEOOXOIUMBIC MOSCHUTEIBHBIC
CCBLIKH.

CamocToATenbHOCTh B y4eOHOW paboTe crocoOCTBYET PAa3BUTHUIO 3aWHTEPECOBAHHOCTH
CTyJEHTa B H3y4aeMOM MarepHuajie, BbIpadaThIBa€T Yy HEro YyMEHHE U MOTPeOHOCTh
CaMOCTOSITENIFHO TOJIy4aTh 3HAHMs, YTO BEChbMa BAXKHO JUIA CIEHMUAIUCTa C BBICIIUM
o0pazoBaHHEM.

Lenbro caMOCTOATENBEHOM PAaOOTHI CTYJACHTOB SIBIISIETCS OBJAJICHUE (PyHIAaMEHTAIbHBIMU
3HAHUSAMU, TPOPECCUOHATBHBIMU YMEHUSIMHU U HaBBIKAMH JESATEIBHOCTH MO MPOMUITIO, ONTBITOM
TBOPYECKOM, HCCIIE0BATENBCKON ACATEIBHOCTH.

CaMocrtosiTenbHasi paboTa CTyIeHTa BKJIIOYAET CJICAYIOIINE BHbBI, BBIIOJHSEMbBIE B
cooTBeTcTBUH ¢ DenepaiabHBIM TOCYIAPCTBEHHBIM O0pa30BaTEIbHBIM CTAHJAPTOM BBICIIETO
o0pa3oBaHus ¥ pabOYNM y4eOHBIM IIIAHOM:

- ayIUTOpHas CaMOCTOSITeNIbHAs paboTa CTyAEHTa IOJ PYKOBOJICTBOM U KOHTPOJIEM
npernoaaBarens Ha KUK,

- BHEAyJUTOpHAsi caMOCTOsATENbHAsl padoTa CTYAEHTa MOJ PYKOBOJCTBOM M KOHTPOJIEM
MpenojaBaTess: U3yueHue TEOPETUYECKOTr0 MarepHasa, MOArOTOBKA K ayJAUTOPHBIM 3aHSATHSIM
(JIeKIusl, PaKTHYECKOE 3aHATHE, KOJUIOKBUYM, KOHTpOJIbHAs paboTa, TECTHPOBAHUE, YCTHBIN
OTIPOC), AOMOIHUTENbHBIC 3aHATHS, TEKYIINE KOHCYIbTAI[UH 110 AUCLIUILIHHE.

KonTposib ycieBaeMOCTH OCYIIECTBISIETCS B COOTBETCTBUHM C PEUTUHIOBOM CUCTEMOU
OLIEHKHU 3HaHU# cTyaeHToB. OueHKa Mo JucuuIuiubee onpeaensercs no 100-0anbHoi 1mkane Kak
cymma 0OajioB, HaOpaHHBIX CTYACHTOM B pe3yibTaTe pabOThI B ceMecTpe: 00s3aTelbHBIMU
OammamMu  OLIGHWBAeTCS TMOCEIIeHHE JIeKIMOHHBIX 3aHATHH, paboTa Ha MPAKTHYECKHX
(ceMHHapCKuX ) 3aHATHUSX, TEOPETUUECKHM OITPOC, TECTHI, BHIIOJHEHNE KOHTPOJIbHBIX padoT, U/13,
IPEIYCMOTPEHHBIX YU€OHBIM IJIAHOM.

Pacnipenenenuie 6aaoB 10BOUTCS A0 CTYACHTOB B Hadyajie CEMecTpa.

VY4eOHbIM MJIaHOM HPEAyCMOTPEHBI KOHCYIbTAIMU, KOTOPBIE CTYIEHT MOXKET MOCEIIaTh
T10 YKEJIaHHUIO.

5.2 OcobennocTn opranu3anuu OOy4YeHHUs] JJI JHI € OrPAHMYEHHBLIMH BO3MOKHOCTAMM
310POBbSI 1 HHBAJINI0B

[Tpu HEOO6XOIMMOCTH 0OYUAIOIIMMCS U3 YHCIIA JIUL C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU
3/10pOBbs U MHBAIMJIOB (I10 3as1BJICHUIO O0YYaIOLIerocs) Mpe1oCcTaBisieTcs yueoHas
uHpOpMaIKs B TOCTYIHBIX (pOpMax C yUeTOM UX UHANBUAYAIBHBIX MCUXO(PU3NIECKUX
0COOEHHOCTEH:

- JUISL TUI] C HApYIICHUSIMU 3pEHUs: B TIeyaTHOH (hopMe yBeMUeHHBIM IIPU(TOM; B hopme
SJICKTPOHHOI'O JOKYMCHTA, UHIUBUIYAJIbHBIC KOHCYJIbTalun C IMPHUBJICYCHHUEM
TU(IOCYPIOTIEPEBOAUNKA; MHANBUAYAJIbHBIC 3aaHUs, KOHCYJIbTALUU U JP.

- JUIs1 JIU1 ¢ HApYILLIEHUSIMU CJIyXa: B leyaTHOU ¢opMme; B (hopMe 3JIEKTPOHHOTO JOKYMEHTA;
UH/IMBUYyaJIbHbIe KOHCYJIBTAIlMM C IPHUBJICYEHUEM CYpAONEPEBONUMKA; HHIUBUAYaJIbHbIC
3aJlaHusl, KOHCYJIbTAllUU U JIp.



- IUTs1 JTUIT C HApYLICHUSIMU OTIOPHO-BUTATEILHOTO alllapaTa: B euaTHo# ¢popme; B hopme
3JIEKTPOHHOI'O TOKYMEHTa; MHINBHUAYaJIbHBIC 3a1aHNs, KOHCYIbTALUU U OP.

6 ®oH/T OLIEHOYHBIX CPEICTB /1JIfl MPOBEIeHUS TEKYIIEero KOHTPOJIsI U MPOMeKYTOYHOMI
arTecTAlMU O0YYAKOIIMXCS 10 IMCHUIIMHE (MOLYJII0)

B coorBerctBun ¢ TpeboBanmsimu PI'OC BO mis arrectaumu oOydarommxcs Ha
COOTBETCTBUE HX MEPCOHAIBHBIX JIOCTIDKEHHH IUIAHUPYEMBIM pe3yiabTaTaM OOy4YeHHUs 10
JTUCHUTUTMHE (MOAYIIO) cO37aHbl ()OHIBI OIICHOYHBIX CPEACTB. THIOBBIE KOHTPOJIBHBIC 33/1aHUS,
METOJIMYECKHE MaTepHaibl, ONpPECIIOINe IPOLEeIyphl OICHWBAHHUA 3HAHWHA, YMEHUH WU
HaBBIKOB, a TAK)KE KPUTEPUH U TIOKA3aTEH, HEOOXOAUMBIE [ OLICHKHU 3HAHHUH, YMEHUH, HABBIKOB
M XapaKTepusymome odTanbl (OpPMHpPOBAaHUS  KOMIICTEHIMH B  IPOIECCE OCBOCHUS
00pa3oBaresbHON MPOrpamMMBbl, ripeAcTaBieHsbl B [Ipunoxennn 1.

7 Y4eOHO-MeTOAMYEeCKOe M HH(POPMALMOHHOE 0o0ecnieyeHue TUCHMIINHBI (MOLYJIs1)

7.1 Ocnoenaa numepamypa

1. Boprakosckuii, A. C. JIuneiinas anreOpa B mpuMepax 1 3ajadax : yaeOHoe mocooue /
A. C. boprakoBckuii, A. B. [TanteneeB. — 3-e uza., crep. — Mockpa : UHOPA-M, 2023. — 592
c. — (Bsicmiee oOpaszoBanue: bakanaspuar). - ISBN 978-5-16-010586-4. - Tekcr : 37€KTPOHHBIH.
- URL: https://znanium.ru/catalog/product/1907364 (nara obpamenus: 31.05.2026)

2. Tloramos, A.Il. Jluneilinas anreOpa W aHAINTHYECKas TEOMETPHS : Y4EOHHK W
npakTukym Juist By30B / A. I1. [ToranmoB. — Mocksa : U3natensctBo FOpaiit, 2026. — 309 c. —
(Boiciiee  oOpazoBanme). — ISBN 978-5-534-01232-3. — Tekct : 9IEeKTpOHHBIA //
Ob6pazoBarenbHas mnatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/583813 (mata
obpamenus: 19.05.2026).

7.2 Jlonoanumenvhas tumepamypa

1. bypmuctpoBa, E.b. JluneiiHas anreOpa: y4eOHMK M TPAKTHKYM s BY30B /
E. b. Bypmuctpona, C.TI'. JlobanoB. — Mocksa : UsnarensctBo HOpaiit, 2023. — 421 c. —
(Beiciiee  o6pazoBanme). — ISBN 978-5-534-15839-7. — Tekct : 9IeKTpOHHBIA //
ObpazoBarenbHas 1iatgopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/509853 (nara
obpamienus: 01.03.2023).

2. Ilyman, I'. 1. Anrebpa u reometpus : yue6Hoe nocodue / I'.1. Illyman, O.A. Bonruna,
H.IO. Tonognas. - Mocksa : PUOP : UHOPA-M, 2025. - 160 c. - (Bsiciiee obpazoBanue). —
DOI: https://doi.org/10.12737/1708-1. - ISBN 978-5-369-01708-1. - TekcT : 3JIEKTPOHHBIU. -
URL: https://znanium.ru/catalog/product/2082656 (nara obpamenus: 31.05.2026)

7.3 Pecypcot ungpopmayuonno-menekommynuxayuonnou cemu "Hnmepnem',
6KNI0uas npogheccuonanvuvlie 06a3vl OAHHBIX U UHPOPMAUUOHHO-CRPABOUHDLIE
cucmemsl (npu HeobX00UMOCMU):

Matemaruueckuit popym Math Help Planet (http://mathhelpplanet.com/static.php)
O6paszoBarenbHas matdopma "FOPAUT"

O6pasosarenbHas miathopma "FOPAUT" - Pexxum gocryma: https://urait.ru/

Cuctema snextponHoro ooyuenuss BI'YIC (http://edu.vvsu.ru)

CIIC Koncynprantlntoc http://www.consultant.ru/

DnexTpoHHO-0ubnuoreyHas cucrema "ZNANIUM.COM"

Open Academic Journals Index (OAJI). IIpodeccuonanbuast 6a3za naHHpIX - Pexxum
noctyna: http://oaji.net/

NogakrwnpE



8. Ilpesumentckas Oubnuoreka wuMm. b.H.Enpimna (0a3a maHHBIX —pa3iIHYHBIX
npodecCHOHANIBHBIX 00acTei) - Pexxum noctyna: https://www.prlib.ru/

8 MarepuajbHo-TeXHHYECKOEe oO0ecrevyeHHe IUCHUIIMHBI (MOAYJsl)) W MNepeveHb
HH(OPMANMOHHBIX TEXHOJIOTHIi, UCNOJIb3yeMbIX MPH OCYIIECTBJEHHH 00pPa30BaTEJbLHOIO
npoiuecca no JMCUMIUInHe (MO1YJ/II0), BKJIIOYAasl NepevyeHb MPOrpaMMHOro odecrevdeHunst

OcHOBHOE O6ODVI[0BaHI/IeZ

e MynbT. Meauiinbiii koMIuiekT Ne 2: [Ipoektop Panasonic PT-LX26HE, moronounoe
kperienne Tuarex Corsa, kiemmHblii Moaynb Kramer WX -1N, konnektop VGA, skpan Lumien
Ecopicture

e Mynbrumenuiinas Tpudyna E-Station S

e [Ipoextop Ne 1Epson EB-480

IIporpammHoe obecneueHue:

e Microsoft Office Professional Plus 2013 Russian
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