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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 : Obnanaetr maTeMaT 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 THIOBBIE 3aiatH 110 BEK
Y MTHCTPYMEHTBI /IS IPOBEACHH PIT | e TOPHOH H JII/IHveﬁHOﬁ anredpe, a
5 KPUTHIECKOTO aHaJIN3a CHTYa 5 iy | HATHTHUECKOM TeoMeTpHH Ha I
o1 1 MOZleJIUI/IPOBaHI/Iﬂ Tponecc e JIOCKOCTH U B IIPOCTPAHCTBE, TC
OB U SIBJICHUM OpHMHU KOMIUICKCHBIX YHCEN
peLIeHNs TUIIOBBIX 3a/1a4 C NPU
MEHEHUEM MaTeMaTUYECKOro 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
PMyJl, METOZOB U IIPaBUJILHOTO
[IOJIX0/1a K PELIEHUIO 3aJaul

Tabnuia 3amosHgeTcs B COOTBETCTBUU C pazaenoMm 1 PaGoueil mporpaMmbl TUCHUTUIHHBI

(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 copmupoBaHHOCTH KOMIETCHIIMA Ha JAaHHOM JTare OICHUBACTCS I10
pe3ysbTaTtaM TEKYIIUX U MPOMEXYTOUHBIX aTTECTAIMI MPH MOMOIIU KOJMYECTBEHHON OICHKH,
BEIpaXCHHOW B Oamax. MakcuManbHas cymma OalljioB Mo qucHumuinHe (Moayno) pasaa 100

Oasuiam.

OneHOYHOE 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
YTOYHOH aTTecTaI XapakTepucTHKa KauyecTBa ChOpMUPOBAHHOCTH KOMITETEHIINN
MO TUCIUILIA "
HE
CTyzieHT IeMOHCTPHpPYET CHOPMHUPOBAHHOCTh JUCIMILTHHAPHBIX KOMIIETEHIINH, 00Ha
PY)XHBaeT BCECTOPOHHEE, CHCTEMAaTHYECKOe U NTy00KOoe 3HaHHe y4eOHOro MaTepraia
o191 10 100 «3a4TeHo» / , YCBOWJI OCHOBHYIO JIUTEPATYPY U 3HAKOM C JAOIOJIHUTEIBHON JIUTEpaTypoil, pekome
«OTJINYHOY HJ/IOBaHHOHU IPOTPaMMOii, yMeeT CBOOOIHO BBIMOIHATE NPAKTHYECKHE 3aJaHusl, TP
YCMOTpEHHBIE TPOrpaMMOi, CBOOOIHO ONIEpHPYET NPHOOPETEHHBIMH 3HAHUSAMH, YME
HHSMH, IPIMEHSIET UX B CUTYAIHSIX MOBBIIICHHON CIIOKHOCTH.
CTyzeHT IeMOHCTpUpPYeT CHOPMHUPOBAHHOCTS JUCIUTLIMHAPHBIX KOMIIETEHITHN: OCHO
ot 76 110 90 «3a4TeHO» / BHBIC 3HaHUS, YMEHUS! OCBOEHBI, HO JIOIyCKAIOTCSl HE3HAUUTEIbHBIC OIIHOKH, HETOUH
«XOPOLIO» OCTH, 3aTPYAHEHUS TIPH aHATUTHYECKUX OTIepalnsiX, IepeHOCce 3HAaHUI U yMEHU Ha H
OBbI€, HECTAH/IAPTHBIE CUTYAIHH.
CTyzieHT AeMOHCTPHPYET CPOPMHUPOBAHHOCTD TUCHHUIUIMHAPHBIX KOMIIETCHIIUI: B X0
«3a4TeHO» / Jie KOHTPOJIBHBIX MEPOTIPHUATHII HOITYCKAIOTCS 3HAYNTENbHBIE OIINOKH, TPOSIBIIETCS O
ot 61 mo 75 «yIIOBJIETBOPHUTENH | TCYTCTBHE OTAENHHBIX 3HAHUH, yMEHHMI, HABBIKOB IT0 HEKOTOPHIM JUCIAILIHHAPHBIM K
HO» OMIIETEHIUSM, CTY/ACHT UCIIBITHIBACT 3HAUNTENIbHbIE 3aTPYIHCHUS IPH OIEPUPOBAHH
Y 3HAaHWSIMH M YMEHHSIMH IPH X ITEPEHOCE Ha HOBBIE CHTYAIIHH.
e 3auTeHoy / VY crynenra He c(OPMUPOBAHEI AUCIUILIMHAPHBIE KOMIIETEHIINY, TIPOSBIISICTCS] HEJJOC
ot 41 10 60 «HEYJIOBJIETBOPUTE Y OpMHpOB P - TP
TaTOYHOCTh 3HAHUH, YMEHHIA, HABBIKOB.
JIBHO»
«He 3a4TeHO» /
JlucuuninHapHble KOMIIETEHIIMH He copMupoBaHbl. [IposBisercs mojaHoe WK Ipak
ot 0 1o 40 «HEYOBJIETBOPUTE o .
IEHOY THYECKHU ITOJIHOE OTCYTCTBUE 3HAHUH, YMEHUHU, HABLIKOB.




S IlpuMepHbIE OLIEHOYHBIE 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 onpenenutens Ha3bIBaeTCs MOOOTHON?
. JlaTb onpeneneHue onpeaeuTens TPEThEro MopsiiKa.
. Kak BbIUMCIISIOTCS OnpeieTuTEeNN BTOPOTO opsiKa?
. KakoBbI METO/IbI BBIUKCIIEHUS ONIPENEIUTENEH TPEThEro nopsaaka?
. UTo Ha3bIBaeTCs aIreOpanvdecKiuM JTOTIOTHEHUEM OPEISIIUTENS TPETHET0O MopsiaKa?
. UTo Ha3bIBAE€TCSI MUHOPOM 3JIEMEHTA OMPEACIUTENS TPEThEro nopsaka?
10. ChopmynupoBaTh CBOMCTBA ONPEACITUTEIICH.
11. Kakoii onpenenutes Ha3bIBa€TCs OMPEACIIUTENIEM TPEYTroJIbHOTO BUa?
12. Yto Ha3bIBaeTCS MaTpuUIieii?
13. Kakas MaTpuiia Ha3bIBaeTCsl KBapaTHOM?
14. Kakas maTpwuIia Ha3bIBACTCS SAUHUIHON?
15. Kakas MaTpuiia Ha3bIBaeTCsl MaTpULEeH-CTOI01I0M?
16. Kakas maTpuiia Ha3bIBaeTCsl MaTpULICH-CTPOKOM ?
17. Kakas MaTpu1la Ha3bIBa€TCsl HEBBIPOKIACHHOMN ?
18. Kakas maTpuliia Ha3bIBaeTCsl TPAHCIIOHUPOBAHHOM?
19. Kakue nuHeitHbIe Onepaliy BIIOJHUMBI HAJl MAaTpULIAMU?
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 IOCTATOUHOE YCIOBUE CYIIECTBOBAHUS MATPUIIBL,
00paTHO TaHHOM.
27. KakoB aliropuT™M HaxoKJI€HUs MaTPHUIIbI, 0OpaTHOW JaHHON?
28. Kak cBs13aHBI OIIpeIeTUTENIN B3aHMHO-00PAaTHBIX MaTPHUIL?
29. Kakue npeobpa3zoBaHusi MaTpHIl HA3bIBAIOTCS HJIEMEHTAPHBIMU?
30. Kakue MaTpuIlsl Ha3BIBAIOTCS YKBUBAJICHTHBIMU ?
31. Uto Ha3bIBaeTCSl paHTOM MATPUILHI (ABa OnpeaeneHus)?
K teme 2
1. Yo Ha3bIBaeTCs CUCTEMOM JTMHEHHBIX anreOpandyeckux ypaBHEHHU?
. Kakas cucrema Ha3bpIBaeTCsi KBaJipaTHOMN?
. UTO Ha3bIBAETCS PEUIEHUEM CUCTEMBI?
. Kakas cucrema Ha3bpIBaeTCsl HEOTHOPOIHOM?
. Kakas cucrema Ha3pIBaeTCsi OTHOPOIHOM ?
. Kakas marpuna Ha3bIBaeTCsi MaTpUILIEH CUCTEMBI?
. Kakas marpunia Ha3bIBaeTCsl paCUIMPEeHHOM MAaTpULIEH CUCTEMBI?
. Kakas cucrema Ha3bIBaeTCs ONpEIETCHHON?
9. Kakas cucrema Ha3bpIBa€TCS HECOBMECTHOM?
10. Kakast cucteMa Ha3bIBaeTCsl COBMECTHOM?
11. Yo 3HauuT pemmTh cuctemy?
12. Kakast cucteMa Ha3bIBaeTCsl HEOTPEIETICHHOM?
13. Kakue npeoOpa3oBaHus HA3BIBAIOTCS PABHOCUIHLHBIMU?
14. Kakne cucteMbl Ha3bIBAIOTCS SKBUBAJICHTHHIMU?
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15. B ueMm 3akmrodaercs CyTh MeTOJa ['aycca pelieHns CuCTeEMbl ypaBHEHUI?
16. B uem 3akmrouaercs cyTh Metoja XKopaana-I'aycca pemnieHus CUCTEMbl ypaBHEHH?
17. Marpuunas 3anucs CJIAY.
18. 3anucek pemieHust B MaTpUuIHOM dopme.
19. Chopmymnupoats npasuio 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 onpenenenrne eAMHUYHOTO BEKTOpa.
. Kakue BekTOpbl Ha3bIBalOTCS IPOTUBOIOIOKHBIMU?
. Kakue BeKTOpbI Ha3bIBAIOTCS PABHBIMU?
. JlaTb onpenenenye AJIMHbI BEKTOpa.
. Kakue BekTOphI Ha3bIBAIOTCS KOJIMHEAPHBIMU?
. Kakue BexTophl Ha3bIBalOTCA KOMILIaHAPHBIMU?
. Kakue nuneiiHble onepanuyu MO>KHO BBITIOJHATH HaJl BEKTOpaMu?
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 0a3MCOM Ha MIOCKOCTU?
16. Yto Ha3pIiBaeTcsa 0a3MCOM B MPOCTPAHCTBE?
17. MakcumanbHOE YUCIIO IMHEHHO HE3aBUCHUMbBIX BEKTOPOB Ha IIOCKOCTH.
18. MakcumalibHOE YMCII0 JIMHEWHO HE3aBUCUMBIX BEKTOPOB B IIPOCTPAHCTBE.
19. Pa3noxeHue BeKTOpa 1o NpsMOYyroJbHOMY JAeKapTOBOMY 0Oa3ucy.
20. Onpenenenne NpoeKLUUU BEKTOPa Ha OCh.
21. Onpegnenenrie COCTaBISONIEH BEKTOPA HA OCH.
22. JlunelHble onepanuy HajJ BEKTOpaMHu B KOOpJIMHATHOUN (opme?
23. BoluncieHue UIMHBI BEKTOpa B KOOPIUHATHOM (hopme.
24. YcnoBue KOJUIMHEAPHOCTH BEKTOPOB (B KOOPAUHATHOM opme).
25. Kak BbIUMCIIUTH KOOPJMHATHI TOUKH, JEJIAIEH OTPE30K B JAHHOM OTHOIIEHUU?
26. Kak BBIYMCIUTH KOOPAMHATHI TOYKH, KOTOPAs JETUT OTPE30K MOIMOJIAM.
27. Yo Takoe HamnpaBJIsAIOLIME KOCUHYCBI BEKTOpa?
28. KakoBbl (pOpMyJIbl BHIYMCIECHUS HAPABIISIOUINX KOCUHYCOB?
29. YcioBue, KOTOPOMY JAOJKHBI YIOBIETBOPSTH HANPABIISIONINE KOCUHYCHI.
30. KoopanHaThl €TMHUYHOTO BEKTOpPA Y€pe3 HAIPABIISAIOLINE KOCUHYCHI.
31. YUTo Ha3bIBaeTCs CKAJIIPHBIM TPOU3BEACHUEM BEKTOPOB?
32. KakoBbI CBOMCTBA CKAISIPHOTO MPOU3BEICHUS?
33. YcnoBue NepHeHIUKYISIPHOCTH IBYX BEKTOPOB.
34. Kak BbIpakaeTrcs B KOOpAMHATHON (opMe HEO0OXOIMMOE M JIOCTAaTOYHOE YCIOBUE
NEPIEHIUKYJIIPHOCTU ABYX BEKTOPOB?
35. ®opMya IPOEKIIMH BEKTOPA HA BEKTOP.
36. Uto Takoe cKaJsApHBINA KBaaparT?
37. Yto Ha3bIBae€TCsA BEKTOPHBIM ITPOU3BEICHUEM BEKTOPOB?
38. KakoBbI cBOICTBa BEKTOPHOTO IPOU3BEACHUS?
39. BekTopHOoe npou3BeeHNE B KOOPUHATHOMN 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 3akiroyaeTcsi HEOOXOAMMOE U JOCTATOYHOE YCIOBHE 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 IIIOCKOCTH (8 ypaBHEHUI).

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 onpenienuthb yroy Mexay AByMs IpsIMbIMU Ha IJIOCKOCTH (/1Ba ciydasi)?

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

10. KakoBb! ycioBHsI IEPIEHAUKYIAPHOCTH IBYX HPSAMBIX (ABa Ciiy4as: IpsMbIE 3aJ1aHbI
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>KHOCTH?

3. YUto Ha3bIBAETCS SJUTUIICOM?

4. KakoBO KaHOHMYECKOE ypaBHEHUE 3JunIca’?

5. Yrto Takoe nmojiyocH 3yumrnca?

6. Uto Ha3bIBaeTCS HIKCUEHTPUCUTETOM AJLIuIca?

7. UTO XapakTepu3yeT SKCLEHTPUCHUTET 3JUIMIICA, U B KAKUX IMpeAerax HaxOJUTCs 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 SKCIEHTPUCUTETOM TUIIEPOOIIBI?

14. Uro xapakTepHu3yeT SKCLEHTPUCUTET TUIIEPOOJIbI, U B KAKUX Mpeesaax HaXoUTCs ero
3HaueHue?

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

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

17. Yro Ha3bIBaeTcs mapadosoit?

18. KakoBO KaHOHHYECKOE YpaBHEHUE MMapadoIbl (YeThIpe cirydast)?

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 o0111ee ypaBHEHUE KPUBOM BTOPOT0 MOPsAAKa K KAHOHUYECKOMY BUTY?

K Tteme 6

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

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

3. Kak 3anucsiBaeTcsi ypaBHEHUE INIOCKOCTH, IPOXOJAIIEH Yepe3 TP 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 ABYX 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 ycinoBue napajuieIbHOCTH IPSIMBIX B TPOCTPAHCTBE?

16. KakoBo ycioBre NeprneHIuKyIIpHOCTU IPSIMBIX B IIPOCTPAHCTBE?

17. Yron mexay npsiMoil U IMJIOCKOCThIO B MPOCTPAHCTBE.

18. KakoBo ycioBHe napaiiebHOCTU MPSMOM U TUIOCKOCTU B MPOCTPAHCTBE?
19. KakoBo ycnoBue NepHeHIUKYIIPHOCTH NPSIMOM U IJIOCKOCTH B TPOCTPAHCTBE?
20. Kak onpeaenuTs KOOPAUHATHI TOYKH IEPECEUCHUE MPSMON U IIIOCKOCTH B

MpOCTpaHCTBE?

K Teme 7
1. Yro Ha3pIBaeTCSA NOBEPXHOCTBIO BTOPOIO NOpsAKa?
. Kakas moBepXHOCTb Ha3bIBa€TCS LIWINHIPUUECKOM?
. Kakas nuHus Ha3pIBaeTCs HAIPaBIISIOIIEH UIMHIPUYECKON IIOBEPXHOCTH?
. Kakas nunus Ha3piBaeTcs 00pa3yroliei HUInHAPUIECKONH TOBEPXHOCTH ?
. Kakas nuHus ABIseTCs HallpaBISIIOIIEH JUIMITHYECKOrO MWINHAPA?
. Kakas nunus sBisieTcst HanmpapJisironied TunepooIinuecKoro MuInHapa?
. Kakast moBepXHOCTb Ha3bIBAE€TCSI KOHUYECKON?
. Kakas nuHus Ha3pIBaeTcs HalpaBIIsiOIed KOHUYECKONH TOBEPXHOCTH?
. UTo Ha3bIBaeTCs IIUIICOUTOM?
10.Yto Ha3bIBa€TCS OJHOMOIOCTHBIM TUIIEPOOIOUI0M?
11. Yro Ha3pIBaeTCs ABYHOJIOCTHBIM rUIepoo1oniom?
12. Yto Ha3bIBaeTCA SJUIMNTHYECKUM TTapadoions?
K Teme 8
1. Kakoe 4uciio Ha3bIBaeTCss KOMIUIEKCHBIM?
. UTo Ha3bIBaeTCs AEUCTBUTEIBHON YaCTHhIO KOMIIJIEKCHOTO Yncia?
. UTo Ha3bIBaeTCs MHUMOM YacThIO KOMILIEKCHOTO Yncia?
. UTo Ha3bIBaeTCsA MOJyJIEM KOMIUIEKCHOTO YKciia?
. UTo Ha3bIBaeTCs apryMEHTOM KOMILIEKCHOTO yHcia?
. Kak reomerpuueckoe nzodpaxxaercs KOMIUIEKCHOE YUCIIO?
. KaxkoBbl hopMbI 3anicy KOMITJIEKCHOTO yncia?
. Kak BBINIOJIHAIOTCS IENCTBUSA CIIOKEHUS, YMHOKECHHS U JEJIEHUS] KOMIUIEKCHBIX YUCEI?
9. Yro Takoe CONpsKEHHOE YNCI0 KOMIUIEKCHOTO Yucia’?
10. Kak BbIONTHAETCS 1EHCTBUE BO3BEACHNS KOMIJIEKCHOTO YNCIIA B CTENICHB?
11. Kak n3Bieyb KOpeHb -0l CTENEHH U3 KOMILJIEKCHOTO yucia?
Kpamxue memoouueckue ykazanus
Teopernueckuii onpoc NPOBOJUTHCS MOCIIE U3YUEHHSI COOTBETCTBYIOIINX TEM.
Llkana oyenxu

O 00 1O\ L AW

0 3N L kAW

OHSHK Ba:lm Ommcanne
5 19-20 | CraBuTCs, €CIIM 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. Beruucnute onpenenuTens 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=(-3 1 2
6 2 2

Boruucauts 54-4B+C.

(O 0 1 1
o112 W 4
3.HaI/ITI/I|2 ) 3||2 2|1
( JL 1 1J
3 3 4
2 1 4
4. Jlana matpuniaD = | 6 3 12 |. Haiitu panr matpuupbl.
-10 -5 =20

( 3 -4 5 )
5. Haiitu matpuiy, oOpaTHyIO JaHHOM, U clienaTh MpoBepKy | 2 -3 1 |.
s s 4

Kpamxue memoouueckue yxazanus

KonTponpHasi paboTra TO3BOJISET ONPEICIIUTh YPOBEHb YCBOSHHS Martepwana. [lepen
BBINOJIHEHUEM KOHTPOJIBHOM Pab0Thl HEOOXOIUMO O3HAKOMHTHCS C TEOPETHUECKUM MaTEPUATIOM,
MPEJICTABICHHBIM B MPE3EHTAIUSIX W HA JICKIMH, TpopadoTaTh METOIbI PEIICHHUS 3aad,
PacCMOTPEHHBIX B THIIOBBIX IIPUMEPAX. 3a pa3bsICHEHUEM TPYIHO YCBAaMBACMBIX BOIIPOCOB Kypca
HE00X0IUMO 00pPATUTHCS K TIPEIO1aBaTEIIo.

ILlxana oyenuxu
Ouenka | bamier | Onucanue
5 4 3agaHus BBITOJHEHBI TOJHOCTHIO M TPABUIILHO
3amaHust BBIMOJIHEHBI IOJHOCTHIO, C HECYIIECTBEHHBIMH OMIMOKAMHU, HO TIO/IXO/] K PEIICHHUIO, HIes pe

4 3
HICHUSI, METO]T TIPABHJIBHBI

3 2 3aaHus BBITIOJIHEHBI MOJHOCTHIO, C CYIIECTBEHHBIMH OLTHOKAMHM, HO TOAXO0/ K PEIICHHIO, s Pelie
HUSI, METOJT TIPABHJIHHBI

2 0-1 3agaHus HE BBHITIOIHEHBI WK BBIIOJHEHB HENPABIIIBHO

KonTtpouabHas padora Ne2 «jieMeHTbI BEKTOPHOM ajaredpbi».
1. B mapamnenorpamme ABCD O — Touka nepecedeHus tuaroHaieii, AB =a, BO = b.

_— —  —

BeIpazutb uepe3 a u b BEeKTOpm =—AB + BC + DA .
3

2.3Has,4T0 a=a-i+5-j—k U b=3-i+ j+ B -k KOIUIMHEApHBIC, HAUTH YUCIA ¢ H S

-

3. Haiitu |ax b b:6,;-6=6.

, €CITH ‘a‘ =5,

4. TIpoBepuTh KOMILIAHAPHOCTH BEKTOPOB a= (2;-1;3), b= L;4;2)m c= ®11).

Kpamxue memoouueckue ykazanus

KontponbsHast paboTa TO3BOJISIET ONpEACTHTh YPOBEHb yCBOCHHs Martepuana. I[lepen
BBITIOJTHEHHEM KOHTPOJIBHOHN paboThl HEOOXOAMMO 03HAKOMUTHCS C TEOPETHUECKUM MaTePUATIOM,



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

BGKTOpaM; =(-321) u b= (1,2;3).
3. Haiitu ypaBHeHue mpsimoii, mpoxopsmied depe3 Touky A(5;-1;-3) mapamiensHO
psMOit
2X+3y +1z=6,
{4x—5y—z—2=0.

4. ITocTpouTh TE€NO y =X,y =0,x=1,2 = 5(x2 +y2)

Kpamxue memoouueckue yxkazanus

KonTponbHast paboTra mMO3BOJISET OMNPENCIUTh YPOBEHb YCBOeHHs Martepuana. [lepen
BBITIOJTHEHHEM KOHTPOJIBHON pabO0ThI HEOOXOAMMO O3HAKOMHUTHCS C TCOPETHICCKIM MaTEPHATIOM,
MPEACTABICHHBIM B IIPE3CHTAIMAX W Ha JIGKIUH, MpopaboTaTh METOJBI PpELICHUs 3ajad,
PacCMOTPEHHBIX B TUIIOBBIX NMPUMEpax. 3a pa3bsiCHEHUEM TPYIHO YCBAaMBAEMbIX BOIPOCOB Kypca
HEO0OXOIMMO 0OPATUTHCS K IIPETI0IaBaTEIIIO.

IHlIxana oyenku
Ouenka | bamier | Onucanue
5 4 3a£[aHI/I$[ BBIITOJIHEHBI IOJIHOCTHIO U ITPAaBUJIBHO
3a£[aHI/I$[ BBIITOJIHEHBI IOJIHOCTHIO, C HECYIIECTBCHHBIMU OIJ_IPI6KaMI/I, HO IOAXO0J K PECIICHUIO, UE PE

4 3
HICHUA, METO ITPaBUJIbHBI

3 2 3aﬂaHI/IH BBIIIOJIHEHBI ITOJTHOCTHIO, C CYIIIECTBEHHBIMU OHII/I6KaMI/I, HO IMOAXO0 K PECUICHUIO, UCA peIIe
HUSA, METOZI TPABUJIbHBL

2 0-1 3a£[aHI/I$[ HE BBITNTIOJIHEHBI WJIW BbINIOJIHEHBI HETIPABUJILHO

5.3 BapuaHTbl HHAMBUAYAJbHbIX JOMAIIHUX 32JaHU I

W13 Nel
BBI'—II/ICJ'II/ITI) OHpe)IeHI/ITeHI) METOAOM ITOHWKXCHUSA HOprI[Ka o BTOpOFO
1 2 1 -1

2 -1 1 0
—2 4 1 -1
3 -3 2 2

Kpamkue memoouueckue ykazanus

[Ipy BBIOJIHEHUU HHAWBUIYaJIbHBIX JOMAIIHUX 33JaHU HEOOXOJUMO HCIOJIb30BATh
TEOPETUYECKH MaTepual, JeaTh CChbUIKM Ha COOTBETCTBYIOIME TEOPEMBI, CBOMCTBA, (HOpMYJIbI
u np. Pemenne MJ/I3 BbimonHsieTcs moApoOHO M COJAEPKUT HEOOXOJIMMBbIE MOSICHUTEIbHBIE
CCBUIKH.

Lxana oyenku
| OneHka | baJbl | Onucanue




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

Pemmute HEOOHOPOIHYIO CHCTEMY JIMHEHHBIX anreOpanyeckux YPaBHEHHH METOIOM
l'aycca:
[2X, + 2%, —3X5 + X, =11,
X, +3X; —2X, = =6,
| X, +3X, = X3 + 2x, =12,

[SX1 + X, +4X,; - 2%, =-3.

Kpamkue memoouueckue ykazanus
[Ipu BBITIOJIHEHUW WHIWBUIYaIbHBIX JOMAIIHUX 33JaHUA HEO0OXOJUMO HCIOJB30BATh
TEOPETUYECKHI MaTepual, JIeJaTh CChbUIKM HAa COOTBETCTBYIOIINE TEOPEMBI, CBOMCTBA, POPMYJIbI
u nap. Pemenne M3 BbImonHsAETCS MOAPOOHO M COACPKUT HEOOXOJIUMBIE TOSICHHUTEIIbHBIC
CCBUIKH.
IlIxana oyenku

Ounenka | bamnsl | Onucanue

5 3 3amaHusl BBIOJIHEHBI OIHOCTHIO U NIPAaBUIIBHO, paboTa 0()opMIIeHa COTIIACHO TPEOOBAHUSIM, PELICHH
€ COJICPIKUT HEKOTOPBIE HETOYHOCTH M HECYIIECTBEHHBIC ONTHOKH;

4 2 3amaHusl BBIOJIHEHBI OIHOCTHIO, C HECYIIECTBEHHBIMH OIIMOKAaMH, HO TIOJIXO0]] K PEIICHUI0, HIes pe
HICHUsI, METOJI TPaBHIIbHBL, paboTa 0hopMIICHa COTTIACHO TPEOOBAHUM;

3 1 3a/1aHys BBITOIHEHBI IOJHOCTBIO, C CYIIECTBEHHBIMU OLIMOKaMU, HO TOJXOA K PEIICHHIO, Hes pele
HUSI, METOJT IPaBHJIbHEL, paboTa oopMIIeHa HE IO TPeOOBaHHSIM

2 0 3agaHus He BHITOIHEHBI WM BBIIOJIHEHB! HENTPaBIIHHO

U3 Ne3

Jloka3zaTh, 4TO cUCTEMa JIMHEHHBIX ajreOpandyeckux ypaBHEHH COBMECTHA U PEIIUTH e€:
1) MaTpUUHBIM METOJIOM;
2) no popmynam Kpamepa.
[—Xq +2X9 + X3 =7,
2X1 —Xp +5x3 =1,
{3x1 -3Xp +2x3 =10.
Kpamxue memoouueckue ykazanus
[Ipy BBINOJIHEHUU HWHAWBUIYaJIbHBIX JOMAIIHUX 33JaHUM HEOOXOJUMO HCIOJIb30BATh
TEOPETUYECKUI MaTepua, JeaTh CCbUIKM Ha COOTBETCTBYIOILME TEOPEMBI, CBOMCTBA, (HOPMYJIbI
u 1p. Pemenne M/I3 BeimonHseTcss mOApOOHO M COJAEPKUT HEOOXOIMMBIE MOSICHUTEIbHBIE
CCBUIKH.
IHlIxana oyenku

Ornenka | bamiel | Omucanmne
5 3 3amaHusl BBINOJIHEHBI OJHOCTHIO U MPAaBUIIbHO, paboTa 0)opMIIeHa COTIIAaCHO TPEOOBAHUSM, PEIICHH
€ COJACPIKUT HEKOTOPHIC HETOYHOCTU 1 HeCyU.[eCTBeHHbIe 0[]."(16[(”;
4 2 3a}13.HI/I$[ BBITTOJIHCHBI ITOJIHOCTHIO, C HeCyLL[eCTBeHHbIMI/I OLLIHGKaMI/I, HO IOAXO0J K PECIICHUIO, UACA PE
HICHU, METO/ ITPaBUJIbHBI, pa60Ta Oq)OpMJ'IeHa COTJIaCHO Tpe6OBaHI/ISIM;
3 1 3aIIaHI/I$I BBIIIOJIHEHBI ITOJHOCTBIO, C CYIIIECTBEHHBIMU OHII/IGKaMI/I, HO MOAXO0J K pEHICHUIO, UACA PCIIC
HYsI, METOJT TIPaBHJIBHEL, paboTa oopMIleHa He TI0 TpeOOBaHHSIM
2 0 3a}13.HI/I$[ HE BBITNOJIHEHBI WJIW BbINIOJIHCHBI HETIPABUJILHO
N3 Neq
Janbl BepimnHbl Tpeyroibauka ABC  A(4;5) , B(3;-2) , C(-5;6) .
Haiitu:

a) ypaBHeHHE CTOpOHbI 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
LIEHUsI, METOJI IPaBUJIbHBL, paboTa 0(hopMIIeHa COTTACHO TPEOOBAHUM;

3 1 3amaHusl BBINOJIHEHBI OJHOCTHIO, C CYIIECTBEHHBIMU OIIMOKaMH, HO ITOJXO K PEIICHUIO, HIes pelie
HHsI, METOJI IPaBHJIbHBI, paboTa 0(opMIIeHa He 10 TPEOOBAHUSIM

2 0 3agaHus He BHITOJIHEHBI HIIH BBITOJIHEHB! HENTPABIIIHHO

U3 NeS
1 .
1. IlocTpouTh KpUBYyI0 p = ——— B INOJSIPHOM CHCTEME KOOPJAMHAT IO TOYKaM,
3(1-cos @)

T
JlaBasl 3HAYCHUS Yepes3 MPOMEKYTOK . HauyuHasg oT @ =0 .

2. Haiitu ypaBHeHHMe MNONy4Ye€HHON JMHUU B MpPSIMOYrOJbHOM JEKapTOBOM cucreme
KOOpJIMHAT, Ha4yajo KOTOPOW COBMAJaeT C IOJIFOCOM, a IOJIOKUTENbHAS MOJIyoCh abcuuce — ¢
HOJIIPHON OCHIO U 110 YPABHEHUIO OIIPEIETUTE BUJL KPUBOM.

Kpamxue memoouueckue yxkazanus
[Ipy BBIIONIHEHUU HWHAWBUIYATbHBIX JAOMAIIHHUX 3aJaHUl HEOOXOIHMMO HCIIONb30BATh
TEOPETHUECKUI MaTepual, JejiaTh CChIIKA Ha COOTBETCTBYIOIINE TEOPEMBI, CBOMCTBA, (POPMYITBI
u 1p. Pemenune WJ/I3 BeimonHseTcs MOAPOOHO M COMAEPKUT HEOOXOIMMBIE TOSCHUTEIHHBIC
CCBUIKH.
ILllxana oyenuxu

Ouenka | bamer | Onucanne

5 3 3amaHust BEITOJHEHBI TIOJTHOCTEIO U MPABIIIHLHO, paboTa 0popMIIeHa COTIIACHO TPEOOBAHUAM
, pEIICHHEe COJCPKUT HEKOTOPBIE HETOYHOCTH M HECYIICCTBEHHBIE OMINOKHY;

4 2 3amaHust BEITOJHEHBI TIOJTHOCTEIO, C HECYIIECTBEHHBIMY OITUOKAMH, HO ITOIXO] K PEIICHHIO
, IJIesl PEIICHHs, METOJT IPABIIIBHBL, pa0boTa 0(OpPMIICHA COTJIACHO TPEOOBAHUSIM;

3 1 3amaHust BEITOJHEHBI TIOJTHOCTEIO, C CYIIECTBEHHBIMHU OIIMOKaMHU, HO TIOAXO/T K PEIICHUIO, 1
Jiesl peIICHHs, METOJT IPABIIIBHBL, padoTa odopMIleHa He 10 TpeOOBaHUSIM

2 0 3amaHust He BRIIOJTHEHBI WM BBIITOJHEHBI HENMPABUIHHO

W3 Ne6

1. BeImoTHUTE AEMCTBUS HAJl KOMITJIEKCHBIMU YUCIIAMH B alireOpandeckoi popme
a) z=5(1+2i)°(L+3i);
6)z- (3-2i)5+ i).
2i(3-1i)
. 7
2. Haittn (—1+ \/EI) :

4

3. Pemnts ypaBHeHue z° = -1-1i.



Kpamkue memoouuecxue ykazanus

[Ipy BBIMOJIHEHMM WHAWBHAYAIBHBIX TOMAIIHMX 3aJlaHU HEOOXOIUMO HCIOJb30BaTh
TEOPETUYECKHI MaTepual, IelaTh CChUIKM HAa COOTBETCTBYIOIINE TEOPEMBI, CBOMCTBA, POPMYJIBI
u np. Pemenne M]3 BbIMOMHSETCS MOAPOOHO M COACPKUT HEOOXOIUMBIE IOSICHHUTEIIbHBIC
CCBUIKH.
LlIxana oyenku

Onuenka | bamns! | 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
, Iiesl pEIIeHNs, METOJT IPABIIIBHBL, paboTa 0opMIIeHa COTIIACHO TPEOOBAHHSIM;

3 1 3aaHus BBIITOJIHEHBI ITOJHOCTBIO, C CYIIECTBEHHBIMHU OINMOKAaMU, HO MOJX0J] K PELICHHIO, 1
Jiesl peIIeHAs, METOI IPAaBIIIbHBL, paboTa 0opMIIeHA HE IO TPeOOBAHUSIM

2 0 3amaHus He BHIIOJTHEHBI WIIM BBIITOJTHEHBI HENPABUIHHO

5.4 TlpumephI TECTOBBIX 3aIaHU
HToroBobIii TECT MO AUCHHUILIHHE

1 3 4

1. Onpenenurens -2 1 2 | paBeH
-3 2 -1

1)33

2)32

3)-33

4)-32.

2. Panr marpuis I paBeH

N O8N

N——

1
1
4
5

1)2
2)3
3)4
4)5.

HMCIOT CMBICJI BBIPAKCHU A

HA+287
2)(A+B)”
3)3a-B"
4) A" - 2B
5)B” +3a”



k

-8
5. Marpuna A = ( y J SBJIIETCSl HEBBIPOKIEHHOW (HE0COOEeHHOM) IpH k He

paBHOM
1)-4
2)2
3)4
4)8
9x+3y =09,

6. Jlnsa cucteMbl CyMMa X + Yy paBHA ......
4x +6y =-10

7. KBaapar MoyIis BEKTOpa a = —5i + 3k paBeH ....

— — V4
8. U3BecTHO, uTO |a| =3, ‘b ‘ = 2. Yroa MeXJly 5TUMHU BEKTOpPaMHU PaBeH ¢ = — .
2

CkanspHoe Mpou3BeicHUE ab PaBHO ....

9. CyMMa IIpOeKIMii BEKTOpa 2i xi —3i x j+3i xk +2 ] xi + jxk +3k xk paBHa ....

10. /s komMHEapHBIX BEKTOPOB a = (2,—3,1), € = (4,X,y) X 1Y COOTBETCTBEHHO PaBHbI
1)2 u -6

2)-6u2

32u6

4)6 u 2

10. BekTophl @ = —5i +3K , b =2i +5]+ Xk , C = —i — ]+ k SABISIOTCA KOMILIAHAPHEIMHU
TIPU X paBHOM

1)-7/5

2)-16/5

3)-13/5

4)-9/5

11. YpaBHeHHE MPSIMOIA, MPOXOIAIIEH Yepe3 TOUKy A(—2,3), MePIeHAUKYIIPHO TPAMOi
Xx-2 y-3
5 -1
1)-5x-y+13=0
2)5x-y+13=0
3)-5x+y-13=0
4)5x —y-13=0

, AMCCT BU/JI

12. YpaBHEeHHE MIIOCKOCTH, MPOXOASIIEH Yepe3 TOUKY B(—1,4,—5) mapaiienbHO
IOCKOCTH YOZ , UMEET BUJI

1)5y+4z=0
2)x=-1
3y=4
4)z=-5
x-1 2 745 X -2 17+3
13. JIBe mpsimble _Yre_Ire g X YL 27O cpnmores
5 4 -3 -5 -4
1 )napannenbHbIMU
2)nepeceKaronMMHCS

3)coBIaIalOIUMH



4)CcKpelnBarOIUMHUCS
2 2

X y
14. Cymma koopauHaT rmpaBoro Gokyca 3JuIirca 7 + P 1 paBHa ...

15. Ecmu z, = -5+1i, z, =1+ 6i, TO pa3HOCTb ACUCTBUTEIbHON 1 MHUMOM YacTel yucia

Zl
—- paBHa

ZZ

30

1) =

) 37

27

2)_ L

) 37

28

3)_ £

) 37

33

4)_ =2

) 37

Kpamkue memoouueckue ykazanus

I[ITM coxepxaT TECTOBBIE 3aJaHUSI C BHIOOPOM OJHOTO WJIM HECKOJIBKUX IMPABHIIbHBIX
OTBETOB, BBOJI YHCJIA.
ILlIxana oyenku

Ou;:HK B?Im Onucanue

5 20 3alaHKe BBITIOJIHEHO MOJHOCTBIO U a0COJIIOTHO MPABHJIBHO.

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

3 9-15 3ajaHre BBIMOIHEHO HE MOJHOCTHIO, C CYIIECTBEHHBIMU OIIHOKaMH, HO TTOIXO0/] K PEIICHUIO, HIesl pelieH
1si, METOJI IPABUIIBHBL.

2 18 3aganue BBITOJHEHO HACTH'HO, HMEeT OIMOKH, OCYIIECTBIIEHA TOIBITKA PENIEHHs] HA OCHOBE MPABHJIBH
BIX METOJIOB U HJIEH pEeIIeHus.

5.5 Ilpumepbl TECTOBBIX 3aJaHUIA

Tect 1
3 0 5

1. Onpenenurens -2 1 2 | paBeH
-6 1 3

1)32

2)23

3)-24

4)-31

2. PaHr mMatpuibl paBeH

~ B M o

N———

1-—
1—
1
1

N W PN
w W N o

|
|
1)1
2)2
3)3
4)4
-1-5-3
3. I[J'ISI 3JICMCHTA a32 MaTpulbl | 4-2 1 | anre6pqueCKoe JAOIMOJIHCHUC pAaBHO

2 6 4



1)11

2)-11

3)4

4)-4

-5

-6
4. Jlnist MmaTpuubl A = ( 2 J oOparHas Matpuna A

1(-3 5
1) cymectByet 1 umeeT BUI A~ = _( ; 6}
3| - _

1(-3 -5
2) CyLIECTBYET U MMEET BHI A = —{ J

. 1(-3 5
3) CcylIeCTBYET U UMEET BUJ A~ = —
4) He cyuiecTByeT

2 1-1-2
5.ECJ‘II/IA:{ j,B:

, TO 9JICMEHT ¢,;, MaTpulbl C = A-B paBeH ....
4-3 5-10

6. Ecm A ,-B, =C,.,Toria M u N paBHBEI
1)m=3n=5
2)m=5n=2
3ym=2,n=5
4)m=3,n=2
0 1 5
1
7. lns matpuy A=(1 0 3),B :[ } ,C=|7 3 6| cymiecTByer mpou3BeIcHHE
5
4 2 1
1) BC
2) AC
3)CA
4) AB

8. HeBBIpOXKICHHOI MaTpHIIEH SIBIISIETCS] MAaTPUIIA:
1 1 1\ ( 1 0 O 0 3 1}
0

A:F ZJ :B=[3 3 3|; C=|2 3 0]|; D=|0 5 4]
>z 4 o 1) 3 1 4 lo o 1)
1)D
2) A
3)C
4)B

([2x-7y+3z=0
9. Cucrema JIMHEHHBIX ypaBHEHUI J 3x+5y+2z=0 wuMeeT:
[ 4x+2y-2=0

1) He umeeT penieHuit
2) eAMHCTBEHHOE PELICHHE
3) MHOXECTBO pellIeHHA



4) Tpu pelieHus

3x, +6x, —9x, =12
KOJIMYECTBO OAa3MCHBIX

10. B cucreme TUHEHHBIX ypaBHEHUI
X, +2X, —3X, =4

[IEPEMEHHBIX PABHO ...
Kpamkue memoouueckue ykazanus

IIT™M CoACpIKAT TCCTOBBIC 3aJlaHHA C BBI60pOM OIHOTO HJIM HECKOJIbKHUX ITPaBHUJIbHBIX
OTBCTOB, BBO/J 4YHCJia.

LlIxana oyenku

OHSHK Ba“HHH Omnucanne
5 3 3aaHye BBIIOJIHEHO MOJHOCTHIO U a0COIIOTHO MPABUIBHO.
4 2 3alaHre BBITIOJIHEHO MOJHOCTHIO U MIPABMIIEHO, HO PEIICHHUE COJICPKUT HEKOTOPhIE HETOYHOCTH M HECYII]
CCTBEHHBIC OINOKH.
3 1 3ajaHre BBIMOIHEHO HE MOJHOCTHIO, C CYIIECTBEHHBIMU OIIUOKaMU, HO TTOIXO0/] K PEIICHUIO, HIesl pelieH
151, METOJI IPABUIIBHBL.
2 0 3a/jaHue He BBINOJIHEHO, UMEET OIINOKH.

5.6 Ilpumepsbl TECTOBBIX 3aJaHUI

Tect 2
1. Bektop a = (0,2,-5) 00pa3yeT ¢ 0ChI0 abcuuce yroi
1)a=0

2)0<o¢<Z
2

3 =
)a2

4)£<a<7r
2

2. Jlns BEKTOPOB @ = 2i — 2 j — 3k M € =-2i —k IMHEHHAs KOMOHHALMS — 53 — 4C
paBHa

1)-2i +10 j 19k

2)-2i -10 j-19k

3)2i —10 j-19k

4)-2i +10 j+19k

3. I BeKTOpoB a = (2,-4,1) , b = (1,-11), ¢ = (-2,-3,1) BBIpa)KEHUE (a — 5)6 paBHO ...

4. VI3BeCTHO, 4TO CKAJIIpHOE MPOU3BeACHUE ab =10 , |5 | =4, yroJl MeX1y 3TUMU
p _
BEKTOpaMH paBeH ¢ = — . /J[nmnHa BekTopa ‘b‘ paBHa ...
3

5. Boipakernue i > —2i - j- j2+4]-k —3k2 +2k -i paBHO....

6. Ecom A(-2,5,-2), B(4,-3,2), C(-4,5,2), To omaab TpeyroinbHuka ABC paBHa
1)25
2)26
3)24
4)20

7. JIns KOJUTMHEAPHBIX BEKTOPOB b = (-21,x), ¢ =(-6,y,3) XX Y COOTBETCTBEHHO PaBHBI



1)-1u3
2)-1u-3
3)1u-3
4)1u3

8. JI1s epIeH IMKYIISAPHBIX BEKTOPOB b =i —4 j+ xk , € = —2i —k X PaBHO ...

9. BekTopsl @ =2i +4 -3k, b = xk, C=3i —4 -5k SBIAIOTCA KOMIUIAHAPHBIMH IIPU

X paBHOM

1) -2
2)0
3)2
4) 4
10. CyMMa mpoeKIHii BeKTOpa 3i xi +2i x j+ jx j—3]xi +2]xk —K x ] paBHa ....

Kpamxue memoouueckue yxkazanus
I[ITM coxpepxaT TECTOBBIC 3aJaHUSI C BHIOOPOM OJHOTO WJIM HECKOJIBKUX IMPABHIIbHBIX

OTBETOB, BBOJI YHCIIA.
ILlIxana oyenku

OneHk bamn
H Onucanue

a Bl

5 3 3aj1aHue BHITOJIHEHO MOJHOCTHIO M a0COIIOTHO TPABUIIBHO.

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

3 1 3ajaHre BBIIOJHEHO HE TOJHOCTBIO, C CYIIECTBEHHBIMU OINMOKAMH, HO MOX0 K PELIEHHIO, HIEs pelieH
si, METOJI TIPABUJILHBI.

2 0 3a/iaHue HEe BBIMOJIHEHO, HUMEET OINHOKH.

5.7 Ilpumepsbl TeCTOBBIX 3aJaHUI

Tecr 3
1. YpaBHeHHEe NPAMOU, TPOXO/ISIICH Yepe3 TOUKy A(—2,5) MapauiebHO BEKTOPY

b = (1,-1), umeeT BUL

OCSMH,

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

2. Ecnu Touka C(x,,5) OPUHAATIEKUT NPAMON — 4x + y —1 =0, TO KOOPAUHATA X, PABHA..

3. KBagpat paccTostHUs OT TOUKH B(4,5) A0 OpsAMON 5x +2y —1=0 paBeH ....
4. Ilnomanp TpeyroibHUKA, 0Opa30BaHHOTO MPSIMOW 4X —y +8 =0 W KOOPAMHATHBIMU

paBHa ...
X=-t+3, x-1 +5

5. [Ipsamere u _J SIBJISTFOTCS
y=3t-1 2 -6

1 )mapamienbHbBIMU

2)nepeceKaronuMICs U MePIeHIUKYISIPHBIMH
3)nepeceKarMMHACS U HENIEPITCH UK YIIPHBIMU
4)coBnagaroUMH

2x+y—-2z+1=0
6. Ecnu mpsimast 3a1aeTcst oOIIMME YpaBHEHUSIMH , TO ee
3IX-y+2z+2=0

Hanpaanﬁonmﬁ BCKTOP UMECT KOOPJAUHATBI

1) (0,10,-5)



2)(0,-10,-5)

3)(10,0,-5)
4)(0,-5,-10)
_ 2 2 2
7. HJ‘ISI QJIJIHIICA (X 9 ) + (y -;3) =1 oCIMHU CUMMCECTPUU ABJIAIOTCA IIPAMBIC
Dx=2
2)x=-2
3)y=3
4)y=-3

8. PaccTosHue Mexny nmapaiebHbIMU IUIOCKOCTSIMH — 2X +4y +4z2+9=0 U

_2x+4y+42—3=0 paBHO ...

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

napaaijaCJIbHbBIMHA SABJISIFOTCA:

1) Q3 uQ2

2) HeT MapajuieIbHbIX IOCKOCTEH

3) Q2 u Ql

4)QluQ3

10. VpaBuenne x° —4x+y’ =0 OmpenenseT OKPyKHOCTb PaIUyca ...

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

OTBETOB, BBO/I YHCJIA.
Hlxana oyenuxu

OuaeHK Ee:lm Onucanue
5 3 3agaHne BBIIOJHEHO MOJHOCTHIO M a0COIIOTHO MPABUIIBHO.
4 2 3agaHue BHIITOJIHEHO MONHOCTHIO U IPABHIIBHO, HO PEIICHHE COAEPKUT HEKOTOPBIE HETOYHOCTH M HECYII|
€CTBCHHBIE OLINOKN.
3 1 3agaHue BHIIIOJIHEHO HE TOJHOCTBIO, C CYIIECTBEHHBIMU OIIMOKaMH, HO IOJXO K PELICHHIO, HAes pelIeH
¥sl, METOJI TIPABHJIBHBL
2 0 3agaHre He BBIIIOJIIHEHO, MIMEET OIIHOKH.

5.8 Ilpumepnbl TECTOBBLIX 3aJaHU I

Tecr 4
1. Ecmm z, =-6+5i, z, =-4+i, TO CyMMa ACHCTBUTEILHON U MHMMOM 4acTel ducia

z,-7, paBHa .....

2. Jlnst KBaApaTHOTO YpaBHEHUs z° +14 7 +58 = 0 cyMMa JEHCTBUTEIBHON U MHUMOM

yacTel KOpHsI, JIEXKAIIETO B HIPKHEN MOJYIJIOCKOCTH, PaBHA ...

3. ApryMeHT KOMIUIEKCHOTO YHClIa Z = NE paBeH
1)%
4
2)?”
11
3) Tﬁ
4)%

4. Moaynb KOMIUIEKCHOTO ynucia z =1-— V3i PaBEH ...

Kpamkue MemoouyeckKue YKaszanus



LlIxana oyenku

ITTM copep>kat TeCTOBbIE 33JaHUs C BBLIOOPOM OJHOTO MTPABUIBLHOTO OTBETA, BBOJ YHCIIA.

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

IenssMu OCBOCHMSI TUCLMILIMHBI «AJreOpa U reoMeTpus» SBISAIOTCS O3HAKOMIIEHHE C
OCHOBHBIMH TOHATUSIMH aIreOpbl U T€OMETPUH, OCBOCHHE METOJO0B U CIIOCOOOB pEIICHUs
areOpanyeckux M TEeOMETPUYECKMX 3ajjad, Pa3BUTHE JIOTMYECKOIO M aJITOPUTMHUYECKOTO
MBIIUICHUs, OBJIAJICHUE OCHOBHBIMH METOAAMH HCCIEIAOBAHUS MU PELIEHUS MaTEMaTUYECKUX
3ajjay, BBIPA0OOTKA YMEHUS CaMOCTOSITENIbHO PACHIMPATh MaTeMaTUYeCKHe 3HAHUS M NPOBOAUTH
MaTE€MaTU4YECKUM aHAJIN3 IIPUKJIAAHBIX 3a1a4.

3agayaMu TUCHUILIMHBI «AJireOpa U TeOMETPUsD SBIISIOTCA:

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

- IPUBHUTHUE CTYJICHTaM HaBBIKOB HCCJIEIOBAHUS C HCIIOJIb30BAaHHEM METO/I0B alureOpsl;

- 00yueHHe CTYJEHTOB METOJIaM JIOTHYECKH CTPOrOro MOCTPOCHHUS J0KA3aTENIbCTB;

- (hopMHUpOBaHNE HABBIKOB W YMEHMU, HEOOXOIMMBIX MPH MPAKTUYECKOM MPHUMEHEHHUH
MaTEMaTHUYECKUX UJIEH U METOOB Ul aHAJIM3a U MOJEIUPOBAHUS CII0KHBIX CUCTEM, IIPOLIECCOB,
SIBIICHUH, /1715 TIOMCKA ONTUMAJIBHBIX PEIICHUI U BEIOOpa HAWIIYUIINX CIIOCOOO0B peann3anun

[TnanupyembIMH pe3ysibTaTaMyi 00Y4EHUS MO JAUCLUILIMHE (MOLYJIIO), SIBJIAIOTCS 3HAHUA,
yMEHMsI, HaBbIKU. [lepeueHp MmaHupyeMbIX pe3ysIbTaToB OOyYeHUs MO JUCUUIUIMHE (MOIYJIIO),
COOTHECEHHBIX C IIJJAHUPYEMBIMH pe3yJbTaTaMU OCBOCHHUS OOpa30BaTEeNbHONW MPOrPaMMBI,

npezcTaBieH B Tabnuue 1.

Tabmuna 1 — Komnerenuu, popmupyemblie B pe3yinbTaTe U3y4eHUS TUCIUTUIMHBI (MOIYIIS)

Pe3ynbraThl 00y4YeHus 10 AUCIMIUINHE
Kon n Konn
OpMYJIHPOBKA
Haspanue OITOII dopMmyaupoBKa (buﬁngkafopa Kon
BO, cokpaiienHoe
KOMITETCHIINH JOCTHKCHUS pe3yiib DopMyIUpOBKa pe3ysbTaTa
KOMITETECHIINN
TaTa
10.05.03 OIIK-3 : Cnocoben | OIIK-3.1B: P/l 3HaHUEe | OCHOBHBIX MOJOXKCHUN
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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 MPOCTPAHCTBE, TEOPUU
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 BOCIIUTAHUS

BocnurareabHblie 321241 ®opmupoBaHue HEHHOCT el IesieBble OpHEHTHPDI

@®opMHpOBaHHe HAYYHOT0 MHPOBO33PEHUS U KYJbTYPbI MbIIILJIEHHUSA

Pa3BuTHe TBOpUECKUX CIOCOOHOCTEN U

Konnextususzm ['HOKOCTE MBIIIICHUS
YMEHUs pellaTh HECTAHAAPTHBIC 3aJa4n

2 Mecto aucuuniuHbl (MoayJisi) B ctpykrype OIIOIT

HucuunnuHa «AnreObpa U TeOMETPHUs» OTHOCUTCA K O0Os3aTeNIbHOM 4YacTW IIMKIIA
nucuurinH «bioka 1 Jlucuurumasl (MOIYNIH)» W HUMEET JIOTUYECKYIO U COJEpKATEIbHO-
MeToauYecKkyto B3auMocBsa3b ¢ aucuuiuimHamu  OIIOIL.  Jucuumnnmna OGasupyercss Ha
KOMIIETCHIHMSIX, C(HOPMHUPOBAHHBIX HA TPEABIAYIIEM YpoBHE oOpasoBanms. s w3ydeHUsS
anreOpbl U TEOMETPHUH TPeOyeTCsl KaYeCTBEHHOE 3HaHUE IIKOJIBLHOTO Kypca anreOpbl, FTeOMETPHH,
TPUTOHOMETPHUH, Ha4aJl aHAIN3a, UHHOPMATUKHU.

3. O0bem AuCHUNIMHBI (MOAYJIS)

O06bemM UCHUIUIMHBI (MOAYJISl) B 3a4ETHBIX EIUWHUIIAX C YKa3aHUEM KOJIMYECTBA
aKaJeMUYEeCKUX YacoB, BBIJENICHHBIX Ha KOHTAKTHYI paboTy ¢ obOydarommmucs (1Mo BHJAM
y4eOHBIX 3aHATUI) U HA CAMOCTOATEIbHYIO paboTy, MpUBEIEH B Tabauue 2.

Tabnuua 2 — O6mas TpyJ0eMKOCTb AUCHUIUINHBI

Ie Tpyno- O0OBeM KOHTaKTHOH paboTHI (Yac)
emecTp | emkocTh
Popwma Yacts (?I?I)I/(l) ) Breaynu- Popwma
Hazsaune OIIOII BO | oGyue- AynuropHas YA CPC aTTec-
s VII Kypc TOpHas .
(300, (3.E) | Beero 1
0300) nek. | mpak. | ma6. | ITA | KCP
10.05.03
WndopmarmonHas
6e30macHOCTh 0D0 Cl.b 1 5 119 54 54 0 1 10 61 €]
ABTOMAaTH3UPOBAHHBIX
CHCTEM

4 CTpyKTypa U co/iepKaHue M CUMILIUHBI (MO1YJIs1)

4.1 CtpykTypa aucuunjinHbl (MoxyJs) niast OPO

TemaTuyeckuil miaH, OTpakaroUIM COAEpX aHUE TUCUUIUIMHBI (IIEpeueHb pa3/iesioB U
TEM), CTPYKTYPUPOBAHHOE 110 BUJAaM YUEOHBIX 3aHATHH C YKa3aHUEM UX 00BEMOB B COOTBETCTBUU
C Y4eOHBIM IJIaHOM, TIpUBEACH B Tabmuie 3.1



Tabnuua 3.1 — Pa3aens! JUCHUUIUIMHBL (MOIYJIs), BUIBI Y4€OHOU AEATETBHOCTH M (POPMBI
TeKkyuero KouTpos 1t OO

Konx pe- Koi-Bo yacoB, oTBeJeHHOE Ha

Ne Ha3zBanue Temsl 3yJIbTaTa Popwma
Jlex IIpaxt Jla6 CPC TEKYILIEro KOHTPOJIA
00yyeHus
Pl TEOPETUUECKUH OIpoc,
1 | Onpenenureny ¥ MaTPUIIBI ¢ 6 8 0 8 KOHTpOJIbHas pabora,
P2, P13
TecT
CHeTeMa THHGHHBIX PA1, TEOPETUUECKHUH OIIpoC,
2 anreOpanvecKuX ypaBHEHUH PJI2, 4 6 0 8 MHIHBHAyaIbHOS
P P P12, P13 JIOMAIITHEe 3aJaHue, TECT
TEOPETUUECKUH 0IIpoc,
3 | JluneitHble IpOCTpaHCTBA PI1, P12 8 6 0 6 HMH/UBUyalIbHOE

JIOMAIIHEE 3aJaHUe, TECT
TEOPETHUUECKUH OIpoC,

4 | EBKIHIOBBI IPOCTPAHCTBA PAL, P12 6 6 0 6 HMHIUBUIYaTbHOE
JIOMAIIHEE 3aJaHUe, TECT
TEOPETUUECKUH OIIpoc,

5 | JluneitHsre omepaTtopsl Pa1, P12 4 6 0 6 KOHTpOJIbHAs pabora,
TECT
. TEOPETHYECKUIi O1poc,
6 aa;reehé?;fm BEKTOpHOI P I[PZHII;IB 7 7 0 9 KOHTpOJbHast pabora,
? TECT
Pl TEOPETUUECKUH o1poc,
7 | TlpsiMas Ha TIOCKOCTH I P’)I3 4 4 0 6 KOHTpOJIbHas padora,
> TECT
P TEOPETHUUECKUH OIpoc,
8 | Kpussle BTOpOro mopsiaka P2 P,ﬂ?’ 4 2 0 4 HMH/AUBUlyalIbHOE
> JIOMaIlIHee 3aJaHue
TEOPEeTHYECKHH OIIpocC,
9 EJ;OS)I;(T)C?};?TEE AMAST TTHHAA P Ifzﬂll;lﬁ 4 4 0 8 KOHTpOJbHast pabora Ne3,
pocTp ? TecT 3
Pl TEOPETHUUECKUH OIpocC,
10 | [oeepxHOCTH PII2. P’ﬂ?’ 3 3 0 6 HMHIMBHyaJIbHOE

JIOMAIITHeE 3aJaHne
TEOPETUUECKUH o1poc,
PA1,
11 | KommiekcHble Yncia PJI2, PIB3 4 2 0 4 HHIUBUIYaTbHOE

’ JIOMaIllHee 3aJjaHue, TECT
HUToro mo radauine 54 54 0 71

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

Tema 1 Onpeodenumenu u mampuybi.

Coneprxanue TeMbl: OnpeIeTuTeNN BTOPOTO U TPEThEero NopsAKoB. [IpaBuna BerurcieHus
OTIpEJIETTUTENCH BTOPOTO M TPEThero nopsiaka. [lonsatue MuHOpa 1 anredpandeckoro JOMOTHEHUS.
Onpenenurenu n-ro nopsaka. CoicTBa onpeaenureneidl. MeToapl BEIYUCIECHUS ONPEaeTUTeNen
(METOJ TIOHWKEHHUs TOpsJAKa, METOJ NPHUBEIACHUS K TPEYroJbHOMY BHIY). Buasl maTpwuil
(kBagpaTHasi, €IUHUYHASA, MPSIMOYTOJbHAs, MUArOHANbHAs, MaTpulla - CTOJOel, Marpuia —
CTpOKa, HyJieBasi). BeIpok/ieHHass U HEBBIPOXKJICHHAs] MaTpUIlbl. TpaHCTIOHUPOBAHHAS MaTpPHIIA.
Jlunelinbple onepan: yMHOKEHHE MaTPUILbI HA YUCIIO U cI0KeHne MaTpull. CBOWMCTBa TMHEHHBIX
orepainuii. Y MHOXKEHHE MaTpull, CBOICTBA yMHOKEHHSI MaTpULL. DiIeMEHTapHbIe MpeoOpa3zoBaHuUs
MmaTpuiibl. O0paTtHas Mmatpuia. Heo6xoaumoe u J0CTaTOYHOE YCIOBHE CYIIIECTBOBAHUS OOpPaTHOM
MaTpuiel. TeopemMa O €IWHCTBEHHOCTH MATPHIIbI, OOpaTHOM MaHHOW. MeETOonbl HaXOXICHUS
oOpatHOM  MaTpumbl  (METOA  TPUCOCAMHEHHOM  MATpHUIlbl, METOA  DJIEMEHTApHBIX
npeoOpazoBanmii). Panr matpuisl. [lonstre 6azucHOro MuHOpa MaTpuIilbl. Pa3audnbie crmocoOb!
HaxXOXKJIEHWE paHra MAaTPHIIbl: METOJl OKAMMIISIONIMX MHUHOpPOB, MPUBEICHUE MATPUIbI K
TpamenueBUIHON (CTYNMEeHYaTol) W JAuaroHajgbHOW ¢GopMe C TOMOIIBI0 3JIEMEHTAPHBIX
npeoOpa3oBaHuil.

®opMBI ¥ METOABI TPOBEICHUS 3aHATHH MO TeMe, MpPUMEHseMble 00pa30oBaTeIbHBIC
TEXHOJIOTHH: cTaHaapTHasi, «MeToJ KOOTIepaTuBHOTO 00YIECHHUS.



BI/I,Z[BI CaMOCTOSITEILHOM NOATOTOBKU CTYACHTOB IO TCME: IMMOATOTOBKAa TCOPECTUICCKOMY
OIPOCY, TIOATOTOBKA K MPAKTHYECKUM 3aHATUSM, OATOTOBKA K KOHTPOJIBHOM paboTe, IOr0TOBKA
K Tecty 1, nzydenue marepuana 8 C30 (Moodle), moaroroska k CUTO.

Tema 2 Cucmema nuHeliHblX aneeopauieckux ypagHeHuil.

Conepxxanne Tembl: CuctemMa JHMHEHHBIX anreOpamdeckux ypaBHeHuin (CJIAY).
OcHosnble nousTus. Pemenne CJIAY. DkBuBaneHTHbIE (PaBHOCUIIBHBIE) CUCTEMBl YPABHEHUH.
OrnpeneneHHble U HeolpeeleHHble, coBMecTHble U HecoBMmecTHble CJIAY. IlpencraBnenue
CJIAY B marpuunoii dopme. Marpuunbiii ciocod pemenus CJIAY. Pemenwe MaTpudHOTO
ypaBHenusd. IIpaBuno Kpamepa nns pemieHus CUCTeM JIMHEWHBIX YpaBHEHUI ¢ HEM3BECTHBIMU
(reopema). Meton l'aycca nnsi cuctembl JUHEHHBIX YpaBHEHUN C HeW3BeCTHbIMU. CucTema
JUHEHHBIX YpaBHEHHUI C HEU3BECTHBIMU; Oa3UCHBbIC U CBOOOIHBIC HEM3BECTHBIEC (IIEPEMEHHBIE).
O61uee n yactHoe peienust CJIAY. OnHopoaHble CUCTEMBI IMHENHBIX YPABHEHUHN U UX PEILICHUS.
OcCHOBHBIE CBOIMCTBA OHOPOHOM cucTeMbl. DyHnameHnTanbHas cucrema perenuit (OPCP) ogno-
ponnoit CJIAY. UccnenoBanue CJIAY nHa coBmecTHOCTh. Teopema Kponekepa — Kanemm.
Jlunelinple npeoOpa3oBaHus (JIMHEWHBIE OMEpaTophl). MaTpuia JHHEHHOro oreparopa.
CoOcTBeHHBIE 3HAUCHHSI U COOCTBEHHBIE BEKTOPHI JINHEHHOTO MPE00pa3oBaHMs.

@opMBbl U METOJIBI MPOBEACHHS 3aHATUNA MO TeMe, MpUMEHSeMble 00pa30BaTelbHbIC
TEXHOJIOTUH: CTaHJapTHas, «MeToJ KOoIepaTUBHOTO 00YYEHHUSI.

Bunel camocTosTENbHOM MOATOTOBKH CTYIEHTOB 10 TeME: MOJrOTOBKA K TEOPETUYECKOMY
OMpOCy, TMOJATOTOBKA K MPAKTHYECKUM 3aHATUAM, BhimoiaHeHue MJI3, moaroroBka k tecry 1,
uzydenue matepuana B CO0 (Moodle), moaroroka k CUTO.

Tema 3 Jlunetinvie npocmpancmaa.

Copnepxanue Tembl: OCHOBHBIE OIIPEIEICHUS, CBONCTBA IMHEHHBIX TPOCTpaHCTB. basuc u
pa3sMepHOCTh JIMHEHHOI0 IPOCTPAHCTBA: IMHEHHbBIE KOMOMHALIUY, IMHEHHAs 000JI04YKa, JTHMHEeHHAs
3aBUCUMOCTb, Oazuc u koopauHatel. [loHstne wu3zomoppusMa JIMHEWHBIX MPOCTPAHCTB.
[ToanpocTpaHcTBa TMHEWHBIX IPOCTPAHCTB: MOHATHE MOANPOCTPAHCTBA U JIMHEHHONW 000JI0UKH,
CyMMa U IlepecedyeHue MOANPOCTPaHCTB. Pa3noxeHue TMHEHHOro MPOCTPAaHCTBA B IPSIMYIO CYMMY
MOJAIPOCTPAHCTB.

@®opMBl U METOJbI NPOBEACHMS 3aHITUH MO TeMe, NMpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: CTaHAapTHasi, «MeToJ1 KOONIEpPaTUBHOT'O O0YUECHUSD.

Bunel camocTosiTeNnbHON MOATOTOBKU CTYAEHTOB IO TE€ME: MOJArOTOBKA TEOPETUYECKOMY
OIIpOCy, MOJATOTOBKA K MPAKTUYECKUM 3aHATHUSM, IOATOTOBKA K KOHTPOJIbHOU padoTe, HOJArOTOBKA
K TecTy 1, uzyuenue marepuana B CO0 (Moodle), nogroroska k CUTO.

Tema 4 Esxnudosvl npocmpancmaa.

Conepxxanue Tembl: OnpeseneHre M OCHOBHBIE CBOICTBa BEIIECTBEHHOI'O E€BKJIHJIOBA
npoctpancTBa. OpPTOHOPMHUPOBAaHHBIH 0a3uC KOHEYHOMEPHOTO EBKJIHMIOBA MPOCTPAHCTBA!
NOHATHE U CYLIECTBOBaHHWE OPTOHOPMHUPOBAHHOTO 0Oa3uca, CBOICTBAa CYIIECTBOBaHHE
OPTOHOPMHUPOBAHHOTO Oa3uca. PaznmokeHne n-MepHOTO €BKIIMAOBA MPOCTPAHCTBA HA IPIMYIO
CyMMYy HOJIPOCTPAaHCTBA M €ro OpPTOTOHAJIBHOIO JoMoNHeHus. M3zomopdusm n-mepHbIX
€BKJIMIOBBIX ITPOCTPAHCTB. .

@opMbl U METOABI MPOBEACHUS 3aHATUH MO TeMe, MpUMEHseMble 00pa3oBaTeNIbHBIC
TEXHOJIOTUH: CTaHAapTHas, «MeTol KOOTIEpaTUBHOTO OOYUCHHUSY.

Buasl caMocTosTETbHON MOATOTOBKU CTYJIEHTOB IO TeMe: MOJATrOTOBKA TEOPETHUECKOMY
OTIPOCY, MOJITOTOBKA K MPAKTUIECKUM 3aHATHUSIM, TIOATOTOBKA K KOHTPOJILHOU padoTe, IOrOTOBKa
K Tecty 1, nzydenue marepuana B C30 (Moodle), moaroroska k CUTO.

Tema 5 Jlunevinvie onepamopul.



Copepxanue Tembl: Onpenenenus. JeficTBus HaJ TMHENHBIMU oniepaTopaMu. MaTpuuHas
3aIlUCh JUHENHBIX onepaTtopoB. [IpeoOpa3oBanne MaTpHULbl TMHEHHOIO ONlepaTopa MpU Mepexoie
K HOBOMY 0a3ucy. CoOCcTBEHHBIE BEKTOPHI M COOCTBEHHbIE 3HAYCHHUS JIMHEHHBIX OTIEPaTOPOB.

@opMbl U METOABI IMPOBEAEHUS 3aHATUI IO TeMe, NpPUMEHsieMble 00pa3oBaTeIbHbIE
TEXHOJIOTHH: CTaHJapTHas, «MeToJ KOoIepaTUBHOIO 00YUEHUS.

Bunbl caMoCTOATENBHON NOATOTOBKU CTYACHTOB IO T€ME: IOArOTOBKA TEOPETUYECKOMY
OIIpOCY, HOJArOTOBKA K IPAKTUUECKUM 3aHITHUSIM, IOATOTOBKA K KOHTPOJIbHOU paboTe, MOAr0TOBKA
K Tecty 1, uzyuenue marepuana B CO0 (Moodle), moaroroska k CUTO.

Tema 6 Dnemenmol 6eKMOpPHOU aneedpbi.

Copepxanue Tembl: IIpsiMOyrosbHblE M TOJISIpPHBIE KOOPAMHATHI HA IUIOCKOCTH.
[IpeoOpazoBanus KOOpAMHAT HAa IUIOCKOCTH W B mpocTpaHcTBe. [Ipoekius BekTopa Ha OCh,
cocTaBJsitolas (KOMIIOHEHTa) BEKTOpa Ha OCh, CBOMCTBA Mpoekiuil. JIuHeitHas 3aBUCUMOCTH
BEKTOpOB. ba3uc Ha miiockocTu U B mpoctpaHcTBe. KoopauHatel BekTopa. PasznoxxeHue BekTopa
no 6aszucy. [lexkapToB mpsimMoyroiapHbIN 0a3uc. Hampasnsionme KOCHHYChI BeKTOpa. BekTopHOe
IIPOU3BEIEHNE BEKTOPOB U €ro cBoicTBa. ['eomerpuueckuil U GU3NYECKU CMBICIBI BEKTOPHOTO
npousBeneHus. CMelIaHHoe NMPOU3BEACHUE BEKTOPOB U €ro CBOMCTBA. ['eoMeTpruecKkuil cMbICI
CMEIIaHHOTO Tpou3BeneHus. HeoOXxoaumoe M JOCTATOYHOE YCIOBHE KOMIUTAHAPHOCTU TpPeEX
BEKTOPOB B IIPOCTPAHCTBE.

@opMbl U METOJBI NPOBEACHHS 3aHITUN MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
TEXHOJIOTHH: CTaHJapTHas, «MeToJ KOoIepaTUBHOTO 00YUEHUSI.

Buabl camocToATeNbHON NOATOTOBKU CTYJIEHTOB IO TEME: OJATOTOBKA K TEOPETUUECKOMY
OIpOCY, HOJATOTOBKA K IPAKTUYECKUM 3aHITHUSIM, IOATOTOBKA K KOHTPOJIbHOU paboTe, MOAr0TOBKA
K TecTy 2, uzyuyenue Mmatepuana B CO0 (Moodle), noaroroska k CUTO.

Tema 7 llpsimas na niockocmu.

CopepxaHve TeMbl: OJIEMEHTbl AHAJIUTUYECKOW TI€OMETpUM Ha IIJIOCKOCTU. Meron
koopauHar. JIunusa Ha mnockocT. OCHOBHBIE 337]a4 AHAIUTUYECKOW T€OMETPUM HA TIOCKOCTH.
[Ipamas Ha mockocTH. [IOHATHS HOPMAJIBHONO W HAIPABIISIIOLIETO BEKTOPOB IPSIMOIA.
HopMmanbHOe ypaBHEeHHE TPSAMOW M €ro TIeOMETPUYECKUH CMBICI. YPaBHEHUE MPSIMOM,
IPOXOJAIIed dYepe3 NaHHYIO TOUYKY NEpPIEeHAUKYISIPHO 3aJaHHOMY HampasieHuto. OOmiee
ypaBHEHHE MPSMON M €ro YacTHbIE cllyyau. Y paBHEHHE NPSMOM C yriIoBbIM K03 duumeHTom u
€ro reOMETPUYECKUM CMBICI. YpPAaBHEHHE INPSAMON B OTPE3KAX M €r0 I'€OMETPUYECKUN CMBICI.
Kanonnueckoe ypaBHeHue npsmoil. [lapamerpudeckue ypaBHEHHs IPSIMON. Y paBHEHHE NIPSIMOH,
MIPOXOJSIIEH Yepe3 ABE JaHHBIE TOUYKHU. Y PaBHEHUE MPAMOU, MPOXOJALIEN Yepe3 JaHHYIO TOUKY
B 3a/IaHHOM HAaIIpaBJICHUU. Y CJIOBHS MAPAJUICIIBHOCTU U NEPHEHAUKYJIAPHOCTH ABYX IPSIMBIX.
VYrois Mexay 1ByMs IPSIMBIMH. Y CJIOBUS MAPAJUIEIBHOCTH U IEPIEHAUKYIISIPHOCTH IBYX MPSIMBIX,
3aJJaHHbIX OOIIMMHU ypaBHEHUSIMU. PaccTosiHIE OT JaHHOM TOYKH /10 MPSIMOM Ha IIOCKOCTH.

@®opMBl U METOJbI NPOBEACHMS 3aHITUH MO TeMe, NMpPUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: CTaHAapTHas, «MeToJl KOONepaTUBHOIO O0OYUEHHUS».

Bunbl camocToATEIbHON NOATOTOBKY CTYAEHTOB 110 TEME: IIOATOTOBKA K TEOPETUYECKOMY
OIIpOCy, MOJITOTOBKA K MPAKTUYECKUM 3aHATHUSM, IOATOTOBKA K KOHTPOJIbHON padoTe, HOJArOTOBKa
K TecTy 3, uzyuenue marepuana B CO0 (Moodle), nogroroska k CUTO.

Tema 8 Kpusvie 6mopoeco nopsoka.

Copnepxanne Temsl: Kpussle BToporo nopsaka. KanoHnueckoe ypaBHEHHE OKPYXHOCTH.
Dnurc, ero KaHOHWYECKOe ypaBHEHHE M cBoiicTBa. MccnemoBanue (opmbl 3iiuIica Mo ero
ypaBHeHHI0. OKpY>KHOCTB KaK YaCTHbIH cityuail arumnca. [lapameTpudeckne ypaBHEHHS 3JUIUIICA.
['unepbona, ee kKaHOHNYECKOE ypaBHEHUE U cBolicTBa. ConpsbkeHHas runepboia. MccnenoBanue
dopmbl runepOonsl. [lapamerpuueckue ypaBHeHUs rumnepOoisl. [lapabona, ee kaHOHHWYECKOE
ypaBHeHUE U cBoiicTBa. MccnenoBanue ¢opmbl napabossl. O0mee ypaBHEHHE KPUBOW BTOPOTO
HOpsi/IKa U ero MpHuBeAeHHE K KaHOHWYecKoMy Buay. Kiaccudukanus KpUBbIX BTOPOTO MOPSIKA.



@opMBI ¥ METOJBI TPOBEACHHS 3aHIATUN 1O TeMe, MpPUMEHSeMble 00pa3oBaTeIbHBIC
TEXHOJIOTUH: CTaHJapTHasl.

Bubl camocTosATenbHOM NOJTOTOBKHU CTYJEHTOB 110 TEME: MOJITOTOBKA K TEOPETUUECKOMY
OIpocCy, NOArOTOBKA K MPAKTUYECKOMY 3aHATHIO, BhinoJiHeHUE M /13, nzyuenue marepuaia 8 C20
(Moodle), moaroroska k CUTO.

Tema 9 Ilnockocmo u npsamas AuHUs 8 NPOCMPAHCNEE.

Conepxanue TeMbl: DJIEMEHTbl AaHAIMUTHUYECKOW T'€OMETPUU B IPOCTpaHCTBE. Meron
KOOpPAMHAT B IpocTpaHcTBE. IIIOCKOCTH, HOpPMaIBbHBIM BEKTOp IUIOCKOCTH. HopmanbHOe
YpaBHEHUE IJIOCKOCTH U €r0 T€OMETPUUECKUI CMBICI. Y paBHEHUE IIJIOCKOCTH, IPOXOIAILEH yepes
3aJJaHHYI0 TOUYKY, NEPIECHAUKYIAP-HO 3alaHHOMY HampasieHuto. O01ee ypaBHEHHE TIIOCKOCTH
U €ro 4acTHbIE ClIy4au. YPaBHEHHE IUIOCKOCTU B OTPE3Kax M €ro reoMEeTPUYECKUH CMBICIL.
VYpaBHEHHME IUIOCKOCTH, IPOXOJALICH 4Yepe3 TpPU 3aJaHHbIE TOYKUA. YIOJI MEKIy ABYMS
IJIOCKOCTSIMH, B3aMMHO€ PACIIOJIOKEHUE JBYX INIOCKOCTEH. PaccTosiHuE OT TOUKH 10 MIIIOCKOCTH.
B3anMHOe pacnosnoxeHue Tpex IIIOCKOCTEW B MIPOCTPAHCTBE, CBA3b C PELUICHUEM CUCTEMBI TPEX
JUHEHHBIX ~ anreOpandyeckux  ypaBHEHMH ¢  Tpemss  He-u3BecTHbIMH.  [locTtpoenue
wiockocT.O0ue ypapHenus npsmoil. Kanonnueckue ypaBHenus npsimoil. [lapamerpuueckue
YpaBHEHUs MPSMOM. YpaBHEHUS MPSAMOM, MPOXOIAIIEH yepe3 JBE JaHHbIE TOUKH. YTOJ MEXAY
JBYMS MPAMBIMH. YCIOBHS NApaJUIEIbHOCTH M INEPHEHIUKYJSIPHOCTH JBYX IpSAMBIX B
npoctpancTBe. CkpemuBaromuecs npsMeie. HeoOxoamumoe 1 1ocTaTouHOE yCIOBUE MepeceueHMUs
HemapauIeIbHBIX MpsMbIX. [IpuBeeHne oOmMX ypaBHEHUH NPsSMOW K KaHOHUYECKOMY BHUY.
IIpoekiuss mnpsAMOM HaA IUIOCKOCTb. YTOJN MEXIY IPSAMOM M IUIOCKOCTBIO. Y CIIOBUS
MapauIeIbHOCTH M MNEPHEHAUKYISAPHOCTA MPSAMOM M IUIOCKOCTH. llepeceueHne mnpsamont u
IJIOCKOCTH B IIpocTpaHCcTBe. [IprHaaiexHoCTh IpSIMOM IIIOCKOCTH .

@®opMbI U METOABI MPOBEACHUS 3aHATUN MO TeMe, MPUMEHsSEMbIe 00pa3oBaTeIbHBIC
TEXHOJIOTHH: cTaHaapTHas, «MeTo KOOIepaTUBHOTO 00YUECHUS.

Bunbl camocToATEIbHON OATOTOBKY CTYAEHTOB 10 TEME: IIOATOTOBKA K TEOPETUYECKOMY
OTIPOCY, MOJTOTOBKA K MPAKTHUECKUM 3aHATHIM, TOATOTOBKA K KOHTPOJIBHOU paboTe, MOArOTOBKA
K Tecty 3, uzydenue marepuana B C30 (Moodle), moaroroska k CUTO.

Tema 10 Ilosepxnocmu.

Conepxxanne Tembl: [loBepXHOCTH BTOPOro Mops/ika U MX KAaHOHWYECKHUE YpaBHEHMS.
[ToBepxHoctu BpameHus. [{unuaapuyueckue nopepxHoctd. KoHnueckrne noBepxHOCTH. MHHMBIE
noBepxHocTu. Diuncous. ['unepbonouast. [Tapabononasl. Meron ceueHuit sl UCCIeI0OBaHUS
U TOCTPOEHHsS IMOBEpXHOCTEW BTOporo mnopsaka. OOmiee ypaBHEHHE IMOBEPXHOCTH BTOPOTO
MOpsIIKA ¥ €r0 IPUBEACHUE K KAHOHUYECKOMY BUIY.

@®opMbl ¥ METOABI TPOBEICHUS 3aHATHUH MO TeMe, MpPUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTHH: cTaHaapTHasi, «MeTo KOOTepaTUBHOTO 00YUESHUS.

Bunbl camocToATEIbHON NOATOTOBKY CTYAEHTOB 110 TEME: IIOATOTOBKA K TEOPETUYECKOMY
OMpOoCy, TOATOTOBKA K MPAKTUYECKOMY 3aHATHIO, BbinoHeHue M/13, n3yuenue marepuana B CO0
(Moodle), moaroroBka k CUTO.

Tema 11 Komnnekcuvle yucna.

Conepxxanne Tembl: OcCHOBHble TOHATHSA. Onepaluu HaJ KOMIUIEKCHBIMH YHCIIAMU:
ClIOKeHue (BBIYMTAHHUE), YMHOXKEHHE, jaeiieHne. CBoiicTBa omepamuii. Moaysib KOMIUIEKCHOTO
yycia U ero cBoicTBa. CONpsyKEHHOE KOMIUIEKCHOE YMCIO M ero cBoicTBa. KommiiekcHas
MJIOCKOCTh, TEOMETPHUIECKOE M300paKEHHE KOMIUIEKCHOTO YMCila Ha KOMIUIEKCHOM TUIOCKOCTH.
@DopMBI 3allMCH KOMIUIEKCHOTO YHUCIA: anredpandeckasi, TPUTOHOMETPUUYECKasi, MOKa3aTelbHas
(mpencraBnenue Ouiepa). [ledicTBUs HaJ KOMIUIEKCHBIMH YHCJIAMH B TPUTOHOMETPUUYECKON
dopme. @opmynsl MyaBpa (Bo3BeJeHHE KOMIUIEKCHOTO YHCIIa B CTETNICHb, H3BIICUCHNE KOPHS U3
KOMILJIEKCHOTO YHCTIa).



@opMBI ¥ METOJBI TPOBEACHHS 3aHIATUN 1O TeMe, MpPUMEHSeMble 00pa3oBaTeIbHBIC
TEXHOJIOTHH: CTaHJapTHasl.

Bubl camocTosATenbHOM NOJTOTOBKHU CTYJEHTOB 110 TEME: MOJITOTOBKA K TEOPETUUECKOMY
OIpocCy, NOArOTOBKA K MPAKTUYECKOMY 3aHATHIO, BhinoJiHeHUE M /13, nzyuenue marepuaia 8 C20
(Moodle), moaroroska k CUTO.

5 Meroauyeckne YyKa3zaHus s OOYYAKOIIHUXCH MO M3YYEHUI0 H PpeaTu3auuu
AMCUUIJIMHBI (MOIYJIs1)

5.1 Meroanueckue peKOMeHAAUMH OOYYAIIUMCH M0 M3YYEHHI0 [IMCUMIUIMHBI M IO
o0ecreYeHN 0 CAMOCTOSITEJILHOM PadoThI

[Ipu peanuzanuu AUCUMIUIMHBI (MOIYJsl) TMPUMEHSETCS SJICKTPOHHBIA Y4eOHBIH Kypc,
pa3MenEHHBII B cUCTEeMe 3JIeKTpOHHOTro 00y4eHus Moodle.

Jlnist obecrieueHust CHCTEMAaTUIECKON U PEryJIsIpHON pabOThI IO U3YYSHHIO JUCIUTUIMHBL U
YCIIEIHOTO IPOXOXKACHUS TEKYIIUX U IPOMEXKYTOUHBIX KOHTPOJIBHBIX MCIBITAHWHA CTYACHTY
PEKOMEHAYETCS IPUAEPHKUBATHCS CIAEAYIOLIEr0 NopsAaKa 00yUeHUs:

- CAaMOCTOATENIBHO ONPEAETUTh 00BEM BPEMEHH, HEOOXOIUMOTr0 AJIs MPOpabOTKH KasKIoM
TEMBI;

- peryispHO H3ydaThb KaXAYH TeMY JUCLUIUIMHBI, MCIOJb3Ys pa3iuuHble (HOpMBI
WHIUBUTyaJIbHON PaboThI;

- COIJIaCOBBIBATh C MPEIOIaBaTeNeM BHU/Ibl PAOOTHI [0 U3YUYEHUIO IUCLUILINHBI.

[Ipn BBINIOJIHEHUU WHAWBUIYaJbHBIX JOMAIIHUX 33JaHUM HEOOXOAMMO MCIIONb30BaTh
TEOPETUYECKUI MaTepual, JejlaTh CChbUIKM Ha COOTBETCTBYIOILME TEOPEMBI, CBOMCTBA, (HOpMYJIbI
u 1p. Pemenne M/I3 BbimonHsercs moapoOHO M COJAEPKUT HEOOXOIMMBIE MOSICHUTEIbHBIC
CCBLIKH.

CamocToATenbHOCTh B y4eOHOW paboTe CrocOOCTBYET PAa3BUTHIO 3aWHTEPECOBAHHOCTHU
CTYAE€HTAa B U3y4yaeMOM MaTepuaje, BbIpaOaThIBa€T Yy HEro YMEHME U MOTPeOHOCTh
CaMOCTOATENIBHO TOJy4aTh 3HAHMSA, YTO BECbMAa BAaXHO JUIS CIEHMAINACTA C BBICHIUM
o0Opa3oBaHHEM.

enbto camocToATENbHON PabOThI CTYJAEHTOB SIBJISETCS OBNaJeHHE (DyHAAMEHTaIbHBIMU
3HAHUSAMH, TPOPECCHOHATBHBIMA YMEHUSMH U HAaBBIKAMU JIEATEILHOCTH 0 MPOQHIII0, OIBITOM
TBOPYECKOM, HCCIIE0BATENBCKON AEATENBHOCTH.

CamocrosaTrenbHass paboTa CTyAEHTa BKJIIOYAeT CIEAYIOLIME BH[bI, BBINOJIHSAEMbIE B
cooTBeTcTBUU ¢ DenepanbHbIM T'OCYJApPCTBEHHBIM 00pa30BaTENIbHBIM CTaHAAPTOM BBICHIETO
00pa3oBaHus U pabOYMM y4EOHBIM IIITAHOM:

- ayqUTOpHas CaMOCTOSITENIbHAs paboTa CTyIEHTa IOJA PYKOBOJICTBOM U KOHTPOJIEM
IpenoaaBaress Ha JIEKLINN;

- BHEAyJIUTOpHasl caMOCTOsATeNbHas padoTa CTYAEHTa MOJ PYKOBOACTBOM M KOHTPOJIEM
IpenoaaBaressl: U3y4eHHE TEOPETHUUYECKOT0 MarepHuaia, IMOATOTOBKA K ayJAUTOPHBIM 3aHATHAM
(Jlex1ys, MpaKkTUYECKOe 3aHSATHE, KOJUIOKBHYM, KOHTpOJbHas paboTa, TECTUPOBAHUE, YCTHBIN
OIpOC), JOMOTHUTEIbHBIE 3aHATHUS, TEKYILIUE KOHCYIbTALUU IO AUCIUIIIUHE.

B kauectBe camocTOsATENbHON pabOTHl MPEAINoaraeTcss N3y4eHne HEKOTOPhIX pa3/esioB
JUCIUIINHBL:

- JJIEMEHTHl BEKTOPHOH anreOphl (CKalsipHble M BEKTOpPHbIE BEIWMYMHBI. BekTopnl Ha
IUIOCKOCTH U B IpOcTpaHcTBe. Paguyc-BekTop. Onpeaenenue AiauHbI (MOIYJIs) BEKTOpa; HYJIEBOU
BEKTOD; paBHbIE, MMPOTHUBOIIOJIOKHBIE, KOJUIMHEAPHbIE W KOMIUIaHApHbIE BEKTOpHI. JIuHeiiHbIe
olepanuy HaJ BEKTOpaMH: CII0O)KEHHE BEKTOPOB M YMHOJKEHHE BEKTOpa Ha uucio. CBoicTBa
JTUHEWHBIX omneparuii. JInHelHple onepaluy HaJl BEKTOpaMu B KoopAuHaTHOU (opme. Jlenenue
OoTpe3ka B JaHHOM OTHOIIEHHU. CKaasipHOE TIPOU3BEIEHHE BEKTOPOB U €r0 CBOMCTBA.



@U3NYECKU CMBICI CKaIsIpHOro mpou3BeneHus. CKalspHOEe NPOU3BEIECHUE BEKTOPOB B
KoopauHaTtHOU opme. KocuHyc yriia Mexry BEeKTOpamu. Y CJIOBHE KOJUTMHEAPHOCTH BEKTOPOB. );

- TIOBEPXHOCTH (IIOBEPXHOCTU BTOPOTO MOPSAKA M HMX KaHOHMYECKHE YpPaBHEHUS.
[ToBepxHoctu Bpamienus. Lununnpudeckue noBepxuoctu. Konndeckue noBepxHOCTH. MHUMBIE
noBepxHocTu. Diuncou. ['unepbononast. [Tapabononasl. Meron ceueHUi ISl UCCIIETIOBAHUS
U TOCTPOEHHUS IMOBEpXHOCTEeH BTOporo mnopsjka. OOliee ypaBHEHHE MOBEPXHOCTH BTOPOIO
NOPSJIKA U €0 MPUBEICHUE K KAHOHUYECKOMY BULY).

KoHTponb ycrieBaeMOCTH OCYIIECTBISIETCS B COOTBETCTBUU C PEUTHMHIOBOM CUCTEMOM
OLIEHKHM 3HaHUH cTyneHToB. OneHkKa no qucuuiuiae onpeaensercs no 100-0anbHoi mKane Kak
cymma OamioB, HaOpaHHBIX CTYAGHTOM B pe3ysbTare padOThl B CeMEcTpe: 00s3aTelbHBIMU
OallaMM  OLIEHUMBAETCS IIOCELIEHUE JIEKIMOHHBIX 3aHsATHH, paboTa HA MPAKTHUYECKUX
(ceMUHapCKUX ) 3aHATHSIX, TEOPETUUECKHI OIIPOC, TECTHI, BHITOJHEHNE KOHTPOJIbHBIX padoT, /13,
IPEyCMOTPEHHBIX YU€OHBIM IIJIAHOM.

Pacrnipenenenuie 6aiioB 10BOAUTCS A0 CTYACHTOB B HayaJie ceMecTpa.

Y4eOHBIM IJIAHOM NPEAYCMOTPEHBI KOHCYJIbTAIL[UU, KOTOPbIE CTYAEHT MOXKET I1OCEIATh
IO JKEJIAHUIO.

[Tpu peanu3zauuy JUCHUILIMHBI (MOYJIsl) IPUMEHSETCS JIEKTPOHHBIN y4eOHBIH Kypc,
pa3MenIEHHbIN B cucTeMe AIeKTpoHHOTro oOyuenus Moodle.

5.2 OcobeHHocTn opraHuzauuu OO0y4YeHUs] IS JIML € OrPAHMYEHHBIMH BO3MOKHOCTAMM
310pPOBbSI U HHBAJIM/I0B

[Tpr HEOOXOMMMOCTH OOYJAFOIIUMCS U3 YUCIIA JIUI C OTPAHHYECHHBIMHA BO3MOYKHOCTSIMU
3JI0POBbSI 1 HHBAJIMJIOB (110 3asBJICHUIO 00YUYarOIIErocs) MPEeI0CTaBIseTCs yueOHas
uH(pOpMAIUS B JOCTYIMHBIX (POPMAxX C yI€TOM MX WHAMBUIYATbHBIX ICUXO(DU3HIECKUX
0COOEHHOCTEH:

- JUTSL JTUI] C HAPYIICHUSIMU 3pEHUS: B TIeYaTHOH (popMe yBETMYSHHBIM IIPH(PTOM; B hopme
JJIEKTPOHHOTO  JOKYMEHTAa; UHIVBUAYAJIBHBIE  KOHCYJbTAalUM  C  IPUBJICYECHUEM
TU(dI0CYpIOTIEPEBOIUNKA; MHANBUAYAIbHbIE 331aHUsI, KOHCYIbTALIUH U JP.

- 17151 ML C HApYIICHUSIMU CIIyXa: B IeyaTHOH (hopme; B popMe 3IeKTPOHHOTO IOKYMEHTA;
UHAMBUAYaJIbHbIE KOHCYJNbTAlUM C TPUBJIEUEHUEM CYpAONEPEBOJUMKA; WHAMBHUAYaJIbHbIE
3a/1aHusl, KOHCYJIBTALUU U JIp.

- 17151 JIUI] C HAPYILIEHUSIMU OIIOPHO-JIBUTATEIILHOTO arnmaparta: B ne4atHoil oopme; B popme
JIEKTPOHHOIO JOKYMEHTA; MHINBUyaJIbHbIE 3a/JaHUS, KOHCYJIBTALlUU U JIp.

6 ®oH OLEHOYHBIX CPEACTB JJIf NMPOBeeHUs] TEKYIIero KOHTPOJIsl M MPOMeKYTOYHO
aTTrecTanuy 00y4arImmXxcs 1o JMCHHUIIMHE (MOLYJII0)

B cootBerctBun ¢ tpeboBanusmu DPI'OC BO mns arrecranmm 0oOy4aromuxcs Ha
COOTBETCTBUE HX IMEPCOHATBHBIX JOCTIIKEHUH IUIAHUPYEMBIM pe3ylbTaTaM OOYYEeHHsS T10
JTUCIUTIIINHE (MOIYJTI0) CO3/1aHbl (POH/IBI OIEHOYHBIX CPEICTB. THUMOBBIE KOHTPOJIBHBIC 3a/IaHUS,
METOJMYECKUE MaTepuasbl, ONPEACISIOIUE MPOIEAYPhl OLIEHUBAHUS 3HAHUA, YMEHHU U
HAaBBIKOB, a TAK)KE KPUTEPHUH U TTOKA3ATEH, HEOOXOIUMBIE JJIsl OIIEHKH 3HAHUM, YMEHUM, HABBIKOB
W XapakTepu3ywlinue dTambl (HOPMHUPOBAHHS KOMIIETEHIMH B  MPOILIECCE OCBOSHUS
o0pa3oBaTeNbHOI MporpamMmsl, npeacTasiieHsl B [Ipunoxenun 1.

7 Y4eOHO-MeTOAMYEeCKOEe M HHPOPMALMOHHOE 0O0ecnieuyeHue TUCHUILINHBI (MOLYJIs1)

7.1 Ocnoenas numepamypa



1. Boprakosckuii, A. C. Jluneiinas anreOpa B mpuMmepax U 3a1avax : yueOHoe nocooue /
A. C. boprakosckuii, A. B. [TanteneeB. — 3-e u3., crep. — Mocka : UHOPA-M, 2023. — 592
c. — (Bsicmiee obpaszoBanue: bakanaspuar). - ISBN 978-5-16-010586-4. - TekcT : 371€KTPOHHBIIA.
- URL: https://znanium.ru/catalog/product/1907364 (Jlata oopamienwus - 05.09.2025)

2. UBnea, A. M. OCHOBBI anreOpbl U AHATIMTUYCCKONW TEOMETpUH : ydeOHUK / A. M.
NBneBa. — 2-e¢ u3a. — HoBocubupck : HI'TY, 2021. — 286 c. — ISBN 978-5-7782-4430-6. —
Texkct : onexTpoHHslii / Jlamb @  2JIeKTpOHHO-OMOnmWoTewHas cuctema. —  URL:
https://e.lanbook.com/book/216242 (mara oOpamenus: 09.09.2025). — Pexum goctyna: s
aBTOPU3. II0JI30BATEIICH.

3. Toramos A. II. IUHEMHAS AJITEBPA U AHAJIMTUYECKAS TEOMETPUSL.
Y4eOHUK U TpPaKTUKyM AJs By30B [DnekTpoHHbId pecypc]| , 2020 - 309 - Pexxum pocryna:
https://urait.ru/book/lineynaya-algebra-i-analiticheskaya-geometriya-451035

7.2  Jonoanumenvnas numepamypa

1. BypmucrtpoBa, E.b. Jluneiinas anreOpa: y4eOHHK M MPAKTHKyM JJIs BY30B /
E. b. bBypmucrposa, C.TI'. Jlo6anoB. — Mocksa : M3marensctBo IOpaiir, 2023. — 421 c. —
(Beiciiee  oOpasoBanme). — ISBN 978-5-534-15839-7. — Tekcr : onekrponnsri //
Oo0pazoBarenpHast miatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/509853 (mara
obpamenus: 01.03.2023).

2. ymamn, I'. . Anrebpa u reometpus : yaeonoe mocodue / I'.1. lllyman, O.A. Bonruna,
H.YO. l'onoanas. - Mocksa : PUOP : MTHOPA-M, 2025. - 160 c. - (Bsiciiee obpazoBaHue). —
DOI: https://doi.org/10.12737/1708-1. - ISBN 978-5-369-01708-1. - TekcT : AJIEKTPOHHBIH. -
URL: https://znanium.ru/catalog/product/2082656 ([lata obpaienus - 05.09.2025)

7.3 Pecypcot ungpopmayuonno-menekommynukayuonnoi cemu ""Humepuem'',
eKn0uan npogeccuonanvhvie 06a3vl OAHHLIX U UHPOPMAUUOHHO-CHPABOUHbIE
cucmemsl (npu HeodX00UMOCMU):

Maremarnueckuit popym Math Help Planet (http://mathhelpplanet.com/static.php)
O6pasosarenbHas miathopma "FOPAUT" - Pexxum goctyma: https://urait.ru/
Cuctema snextponHoro ooyuenuss BI'YOC (http://edu.vvsu.ru)
OnekTpoHHO-Oubroreynas cucrema "ZNANIUM.COM"
DnexTpoHHO-0ubnuoreyHas cucrema "JIAHB"
DOnexkTpoHHO-OMbmnoTeyHass cuctema wusnaateiabcTBa "IOpait" - Pexxum pocryna:
https://urait.ru/

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

8. [Ilpesmmentckas Oubnmorexka wuMm. b.H.Enpmmaa (0a3a maHHBIX —pPa3sITHYHBIX
npodeccnoHaIbHbIX 00nacTeil) - Pexxum nocryna: https://www.prlib.ru/

9. Hudopmanmonno-cripaBounas cucrema "KoncympranTt Ilmoc" - Pexum mocryma:
http://www.consultant.ru/

oakrwdE

8 MarepuajbHO-TeXHHMYECKOe oO0ecneyeHHe AUCUUIVIMHBI (MOAYJis) W IepeyeHb
HH(OPMALMOHHBIX TEXHOJIOTHI, MCIOJb3yeMbIX IIPH OCYLIECTBJICHHH 00pa30BaTeJbHOIO
npouecca 1no AUCHUILINHE (MO1YJII0), BKJIIOYAs NepedyeHb IPOrpaMMHOI0 odecneyeHust

OcHOBHOE 000pYIOBaHUE:

e MynbT. MeauiiHbplii kKoMIiekT Ne 2: IIpoekrop Panasonic PT-LX26HE, mortonounoe
kperuienue Tuarex Corsa, ki1eMMHbIH Moayiab Kramer WX -1N, konnektop VGA, skpan Lumien
Ecopicture

e Mynbrumeuiinas Tpubyna E-Station S



e [Ipoextop Ne 1Epson EB-480
IIporpaMMHOE oOecIIeUeHHE:
o Microsoft Office Professional Plus 2013 Russian
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