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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
yIbTaTHl 00yUYeHHUS

Kontpoaupyemsie TeMBI 1

HaumeHOBaHME OLIEHOYHOTO CPE/ICTBA U TIP
encrasienue ero B POC

HUCIUIIIINHBI

[IpomexxyTouHas aT

Texymmii KOHTPOJIb
yi ™ TecTalus

Ounas popma 0OydeHUS

PII1 3HaHWe : OCHOBHBIX MOJIO | 1.1, OnpeenuTen 1 MaT
KCHHI BEKTOPHOM U JINHE Ompoc Tecr
pHLED
HHO anreOpsl, aHATNTHY 15 C —
€CKOIf reoMeTpHuH Ha Iioc | 6 HcTeMa JIMHCHHBIX a o T
KOCTH 1 B mpocTpancTe, | 1TCOPAMIECKIX ypaBHEHI poc ecT
TEOPHH KOMIUTEKCHBIX U |11
cen 1.3. DneMeHTB! BEKTOPHO
. Omnpoc Tect
it anreOpsI
1.4. IIpsimas Ha IIOCKOCT
p Ompoc Tect
u
1.5. Kpussie BTOpOrO 110
P p P Ompoc Tect
SITKa
1.6. IlnmockocTh U npsmMas
P Ompoc Tect
JIMHUS B IPOCTPAHCTBE
1.7. IloBepxHOCTH Omnpoc Tect
1.8. KommniekcHsle uncna | Onpoc Tect
P2 YMeHue : pemarb TUIOBbI KoHTpoIIbHAs paboT
€ 3a7]a4u 110 BEKTOPHOU U 110 a Tecr
- .1. Onpenenurenu u Mat
JTUHEeHHO! anredpe, aHaIH pel
TUYECKOM '€OMETPUH Ha IT PHIEL Tecr Tecr
JIOCKOCTH ¥ B ITPOCTPAHCT
B€, TEOPUH KOMIUIEKCHBIX
ancen WunuBuayansHOE 1 T
1.2. Cucrema IMHEIHBIX @ | omammee 3ananue ecr
nredpanyecKkux ypaBHEHH
" Tecr Tecr
Kontpomnpnas padot
P p Tect
1.3. DnemenTsl BekTopHo | &
it anreOpsI
Tect Tect
Kontpomnsnas pador Teer
1.4. lpsivas Ha mwiockoer | &
u
Tect Tect
1.5. Kpussle BToporo nop | UuauBugyansHoe 1 Tecr
sIKa OMalllHee 3a/1aHne
Konrponbnas pabor Teer
1.6. Inockocts u npsimast | &
JIMHUS B IPOCTPAHCTBE
Tect Tect




I/IHI[I/IBI/I,HyaHI)HOC pis

1.7. TloBepxHOCTH Tect
oMalllHee 3aaHne
WnnnBunyansHOE
A Y A Tect
oMalllHee 3aaHue
1.8. KommiekcHble unciaa
Tect Tect
P13 HagbIk : pemieHus TUNOB KoHTpoIIbHAs paboT T
BIX 33][a4 C IPUMEHEHUEM 110 a ecT
.1. Om JIATEJIA U MaT
MaTeMaTHIECKOTO amnmapa pCACTHTC a
PpHIIBI
Ta TGOpI/Ij/I MaTpUI H CI/IC’f Tecr Tecr
€M JIMHEHHBIX YpaBHCHHH,
BEKTOPHOU anreOphl, aHal
ATHYECKOM F€OMETPHH, aH Mnpusuyansroe 1 T
ATHTHICCKAMIL Mefo a’MI/I 12 CI/ICTeMa JII/IHCI‘/'IHLIX a oMalllHee 3aJJaHue ecT
A nre0pandecKux ypaBHEHH
HCCIICI0BAHUS TCOMETPUY. |
€CKUX 00BEKTOB Tect Tecr
KontponbHuas padot
™ p Tect
1.3. DnemenTs BekTopHo | &
it anre6psI
Tect Tect
KonTponsHas padot
p P Tect
1.4. Tlpsmas Ha miockoct | @
H
Tect Tect
1.5. Kpussle BToporo nop | MuauBumyansHoe 1 Tecr
SIIKa OMalIllHee 3a7aHue
KontponbHuas padot
™ p Tect
1.6. Inockocts u npsimast | &
JIMHUSA B HpOCTpaHCTBe
Tect Tect
UnnuBunyansHOE
1.7. TloBepxHOCTH JUBILY | Teer
OMalIllHee 3a7aHue
WnguBuayanbHOE
A Y A Tect
OMalIllHee 3a7aHue
1.8. KommiekcHble uncia
Tect Tect

4 Onucanue Npoueaypbl OCHUBAHUS

KauectBOo copMupoBaHHOCTH KOMIICTCHIIMA Ha JaHHOM JTare OICHUBACTCS I10
pe3ynbTaTaM TEeKYIIUX U MPOMEKYTOUHBIX aTTeCTallui MPU MOMOIIY KOJTUYECTBEHHOMN OIEHKH,
BBIpOKEHHOU B Oaymax. MakcumanbHas cymMma 0ajuioB IO JUCHMIUIMHE (Momynio) paBHa 100
Oamnam.

O1eH0YHOE CPENCTBO
. Tect
Bun yae6Hoi -
CobecenoBann ;f:H;gg:I}i MA3 Ne | Pa6oray i | Ilocemenue 3a | Hrorossiit | Mto
NEATEILHOCTH e P 1-3 - Nel 1-4 OCKH HATHI TecT To
-4
Jlekuun 20 6 26




IpaxkTnueckue 3an 12 12 6 30
ATUS

CamocTosiTenbHas 16 16
paboTta

€20 8 8
IIpomexyTounas a 20 20
TTeCTalus

Hroro 20 12 8 16 12 12 20 100

Cymma 06amnoB, HAOpaHHBIX CTYICHTOM I10 BCEM BUIAM YYEOHOU JMESTEIHHOCTH B paMKax
JTUCIUILINHBL, IEPEBOJUTCS B OLIEHKY B COOTBETCTBUHU C TaOIHUIICH.

CymmMa Gano
B
1O JMCLUILIH

OI_[eHKa T10 IPOMEK
yTO'-IHOﬁ aTreécraluu

XapaKTepI/ICTI/IKa KadueCTBa C(bOpMI/IpOBaHHOCTI/I KOMIICTCHI U

u
HE
CTyzeHT IeMOHCTPHpPYET CPOPMHUPOBAHHOCTh JUCIMILUTMHAPHBIX KOMIICTSHIINH, 00Ha
PY)KHBaeT BCECTOPOHHEE, CHCTEMAaTHIECKOe H TITy0OKOe 3HaHNe y4eOHOro MaTepraa
o191 110 100 «3auTeHo» / , YCBOMJI OCHOBHYIO JIUTEPATypy U 3HAKOM C JONONHHUTEIBHON JIUTEPaTypoil, pekoMe
«OTINYHO» H/IOBaHHOU IPOTPaMMOii, yMeeT CBOOOIHO BBIMONHATE MPAKTUYECKHE 3aJaHuUs, MIPe
YCMOTpEHHBIE IPOTrPaMMOH, CBOOOAHO ONEpHpyeT NPHOOPETEHHBIMH 3HAHUSAMH, yMe
HHSMH, IPUMEHSIET UX B CUTYAIHSIX MOBBIICHHON CIOKHOCTH.
CTyzeHT IeMOHCTPUPYET CPOPMHUPOBAHHOCTD JUCIUILTHHAPHBIX KOMIIETCHIHN: OCHO
o1 76 10 90 «3a4TeHO» / BHBIC 3HaHUS, yMEHUS] OCBOCHBI, HO JIOIYCKAIOTCSl HE3HAYHUTEIbHBIC OIIHOKY, HETOUH
«XOpPOIIOY OCTH, 3aTpyJHEHUs IIPY aHATTMTUYECKUX OIlepalusiX, IepeHoce 3HaHUH U yMEHUH Ha H
OBbIC, HECTAHJAPTHBIE CUTYAIUH.
CTyzeHT AeMOHCTPHUPYET ChOPMHUPOBAHHOCTD JUCHUIUIMHAPHBIX KOMIIETEHIIHI: B X0
«3a4TeHO» / Jie KOHTPOJIBHBIX MEPONIPUATHI AOMYCKAIOTCS 3HAYNTENbHBIE OIIUOKH, TPOSBIAETCS O
ot 61 o 75 «YIOBJIETBOPUTENb | TCYTCTBUE OTIENbHBIX 3HAHUM, YMEHH, HABBIKOB 110 HEKOTOPBIM TUCLMITIIMHAPHBIM K
HO» OMITICTEHIUSAM, CTYACHT UCIBITHIBACT 3HAUUTEIIbHBIC 3aTPYJHEHHS IIPU ONIEPUPOBAHU
U 3HAaHUSIMH ¥ YMEHUSIMU TP UX IEPEHOCE Ha HOBbIE CUTYAIHH.
«He 3a4TeHO» /
V¥ cryznenTa He cOPMUPOBAHBI AUCIUILIMHAPHBIE KOMIIETCHINH, IIPOSIBIISICTCS] HEOC
ot 41 1o 60 «HEYJIOBJIETBOPUTE % o
TaTOYHOCTb 3HAHUM, YMEHUI, HABBIKOB.
JIBHO»
«He 3a4TeHO» /
JlucuuiinHapHbIe KOMIIETEHIIMY He c(opMHUpoBaHsL. [IposBisercs mojJHoe WK Ipak
ot 0 1o 40 «HEYJOBJIETBOPHTE o o
bHOY TUYECKH [I0JITHOE OTCYTCTBHUE 3HAHUH, yMEHUH, HAaBBIKOB.

5 [IpumepHbIe OlleHOYHBbIE CPeICTBA

5.1 IlpumepHbIii epevyeHb BONMPOCOB MO TeMaM

Bonpocsl no remam
K teme 1
1. Jlath onpenesieHre ONpeneUuTeNIsl BTOPOro MOPSAKA.

(e BN o) SRV, IR - NRVS I \O]

. Uro onpenensier Nopsa0K ONpeneanTens?

. Kakas nuaronans onpenenuresns Ha3blBaeTcs IJIaBHON?

. Kakast quaronaine onpenenuTesns Ha3plBaeTCs MOOOUHON?

. JlaTb onpeneneHue onpenenuTeNs TPEThero nopsaKa.

. Kak BBIUMCIIAIOTCS ONPENEIUTENN BTOPOro opsiaka’?

. KakoBbl METO/IbI BEIUKCIICHUS OIIPEIEIUTENeH TPEThEro nopsiaKa?

. UTo Ha3pIBaeTCs aaredpandyecKuM JOMOTHEHUEM ONPEACTUTENS TPEThEro nopsiaka’?

9. UTo Ha3bIBAaETCI MUHOPOM 3JIEMEHTA OMPEACIIUTENS TPETHEro mopsiaKa?
10. ChopmymnupoBaTh CBOKCTBA OMPEACTUTENCH.

11. Kakoii onpenenuTtesib Ha3bIBAETCS OMPEACIIUTENEM TPEYTrOIbHOTO BUa?
12. Yro HazbIBaeTCs MaTpuuei?

13. Kakast MaTpuiia Ha3bIBa€TCs KBAJIPATHOM?

14. Kakasg MaTpuIia Ha3bIBAETCS €IUHUIHON?

15. Kakast MaTpuIia Ha3pIBae€TCs MaTpUIIEH-CTOIOIIOM?

16. Kakas MaTpuiia Ha3bIBa€TCsl MaTPULIEH-CTPOKOM?




17. Kakasg MaTpu11a Ha3bIBa€TCsl HEBBIPOKIACHHOMN ?
18. Kakast MaTpuiia Ha3bIBa€TCsl TPAHCIIOHUPOBAHHOM ?
19. Kakue nuHeitHbIe onepauy BIIIOJHUMBI HAJl MAaTpULIAMU?
20. Yto Ha3bIBaETCA CYMMOM BYX MaTpHIL?
21. Yo Ha3bIBaETCsl YMHOKEHNE MaTPULIbl HA YUCIIO?
22. TlepeuncauTh CBOMCTBA TUHEHHBIX ONEpaIiiii HaJ MaTPUIIAMH.
23. Yto Ha3bIBaeTCs MPOU3BEIECHUEM MATPULL?
24. KakoBbI CBOMCTBA IPOU3BEACHUS MaTPUIL?
25. Kakas maTpuia Ha3bIBaeTCs 00paTHOM K JTaHHOM?
26. ChopmynupoBath HEOOXOIUMOE U JIOCTATOUYHOE YCIOBUE CYIIECTBOBAHUS MATPUIIBL,
00paTHOI TaHHOM.
27. KakoB anropuT™ HaXx0XACHUS MaTPHIIbI, 00paTHOM JaHHON?
28. Kax cBsi3aHBI OIIpeIeIUTENN B3aUMHO-00paTHBIX MaTpPHUIL?
29. Kakue npeoOpazoBaHusi MaTpUILl HA3bIBAIOTCS dJIEMEHTAPHBIMU?
30. Kakue MaTpuilsl Ha3bpIBAIOTCS YKBUBAJICHTHBIMU ?
31. Yro Ha3bIBAaETCS paHTOM MAaTPHIIHI (1Ba ONpeneeHus)?
K teme 2
1. Uto Ha3bIBaETCS CUCTEMOM JIMHEHHBIX alreOpandyeckux ypaBHEHUI?
. Kakas cucrema Ha3pIBaeTCsi KBaJpaTHOMN?
. UTo Ha3bIBAaETCS pEUICHUEM CUCTEMBI?
. Kakas cucrema Ha3piBaeTcs HEOTHOPOAHOMN?
. Kakas cucrema Ha3pIBaeTCsi OTHOPOIHOM?
. Kakas marpuna Ha3piBaeTcs MaTpULIed CUCTEMBI?
. Kakas Matpuiia Ha3bIBaeTCsl paCIIMPEHHON MaTPULIEH CUCTEMBI?
. Kakas cucrema Ha3pIBaeTcs ONpeeIeHHOM?
9. Kakas cucrema Ha3bpIBa€TCsi HECOBMECTHOM?
10. Kakas cuctema Ha3bIBa€TCs COBMECTHOM?
11. YTo 3HaYUT peuIuTh cUCTEMY?
12. Kakasi cucreMa Ha3bIBaeTCsl HEONPEICTICHHOM?
13. Kakue nmpeobpa3oBaHusi Ha3bIBAIOTCS] pABHOCUIIBHBIMU?
14. Kakue cucteMbl Ha3bIBAIOTCS SKBUBAJICHTHHIMU?
15. B ueMm 3akmrodaercs CyTb MeToJa ['aycca peleHns CucTeMbl ypaBHEHUN?
16. B uem 3axmrouaetcst cyTh Metoja JKopaana-I'aycca peneHus: CUCTEMbI YpaBHEHUN?
17. Marpuunas 3anucs CJIAY.
18. 3anucek penieHus: B MaTpU4HOMN GopMe.
19. ChopmynupoBats npasuiio Kpamepa.
20. Yo Ha3bIBaeTCS paHIOM MaTpPULbI?
21. Chopmynuposats Teopemy Kponekepa-Kamnemnnu.
22. ChopMynupoBaTh TEOPEMY O COBMECTHOCTH OJTHOPOHON CUCTEMBI.
K Tteme 3
1. Uto Ha3bIBaeTCs BEKTOPOM?
. JlaTb onpenenenne HyJaeBoro BEKTopa.
. JlaTb onpenenenrne eAMHUYHOTO BEKTOPA.
. Kakue BekTOpbI Ha3bIBaIOTCSI MPOTUBOIOIOKHBIMH?
. Kakue BeKTOpbI Ha3bIBAIOTCS PAaBHBIMU?
. JlaTb onpenenenre AJIMHbBI BEKTOpa.
. Kakue BeKTOpbI Ha3bIBAIOTCA KOJUTMHEAPHBIMU?
. Kakue BekTopbl Ha3bIBaIOTCS KOMIUIaHAPHBIMU?
. Kakue nuHeliHbIe onepaniu MOKHO BBIMOJIHATH HAJl BEKTOpamu?
10. JlaTp onpeneneHne yMHOKEHHUS BEKTOPA HA YUCJIO.
11. Yto Ha3BIBAaETCA YIIIOM MEXITY BEKTOpaMu?
12. Yo Ha3bIBAETCs YIIIOM MEXKIY BEKTOPOM U OChIO?
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13. Kakue BEKTOpBI Ha3bIBatOTCS JINHEHHO 3aBUCUMBIMU ?

14. Kakue BeKTOPbI Ha3bIBAIOTCA JTUHEHTHO HE3ABUCUMBIE?

15. Yro HazbIBaeTcs 0a3ucoM Ha INIOCKOCTH?

16. Uto Ha3pIiBaeTCs 0A3MCOM B IMMPOCTPAHCTBE?

17. MakcumalibHOE YUCIIO JUHEHHO HE3aBUCUMBIX BEKTOPOB Ha MIIOCKOCTH.

18. MakcumalbHOE YUCIIO JIMHEWHO HE3aBUCUMBIX BEKTOPOB B IPOCTPAHCTBE.

19. PaznosxeHue BEKTOpa MO MPSIMOYTOJIBHOMY JIEKAPTOBOMY OasHCy.

20. Onpexgenenue NpoOEKIMU BEKTOPa Ha OCh.

21. Onpenenenne coCTaBIAIOLIEH BEKTOpA Ha OCH.

22. JlunerHble onepanuy HajJ BEKTOpaMHu B KOOPJIMHATHOU (opme?

23. BeluncieHne JUIMHBI BEKTOpa B KOOPAUHATHOUN (opme.

24. YcnoBue KOJUIMHEAPHOCTH BEKTOPOB (B KOOPAMHATHOM opme).

25. Kak BBIUMCIIUTH KOOPJMHATHI TOYKH, JENISAICH OTPE30K B JAHHOM OTHOIICHUH?

26. Kak BBIYMCIUTH KOOPAUHATHI TOUKH, KOTOpas ACIUT OTPE30K MOIOJIAM.

27. Yto Takoe HalpaBJsIolie KOCUHYChI BEKTOpa?

28. KakoBbl (opMyIibl BEIYUCIICHHS HAITPABJISIIONTUX KOCUHYCOB?

29. YcnoBue, KOTOPOMY JOJKHBI YIOBJIETBOPATH HAIIPABJIAIOIINE KOCUHYCHI.

30. KoopanHaTel €IMHIYHOTO BEKTOPA Yepe3 HAIPABISIONIUE KOCHHYCHI.

31. Yro Ha3bIBaETCs CKAISIPHBIM ITPOU3BEIEHUEM BEKTOPOB?

32. KakoBbI CBOMCTBA CKAJIIPHOTO MPOU3BEACHUS?

33. YcnoBue nepneHauKyIspHOCTH JIBYX BEKTOPOB.

34. Kak BbIpakaeTcs B KOOpAMHATHON (opMe HE0OXOIUMOE M JOCTATOYHOE YCIOBUE
NEPIEeHIUKYJIIPHOCTU ABYX BEKTOPOB?

35. dopmyna MpoeKIHK BEKTOpa Ha BEKTOP.

36. Uto Takoe cKaJApHBINA KBajapaT?

37. Uto Ha3bIBAETCsI BEKTOPHBIM MIPOU3BEACHUEM BEKTOPOB?

38. KakoBbI cBOMCTBA BEKTOPHOI'O IPOU3BEACHUS?

39. BekTopHOe npou3BeAeHNE B KOOPIUHATHOH opMe.

40. 'eomeTpuyecKuil CMbICII BEKTOPHOTO ITPOU3BEAECHUS BEKTOPOB?

41. Yto Ha3bIBAaETCS CMELIAHHOE ITPOU3BENEHNEM BEKTOPOB?

42. KakoBbI CBOHCTBA CMEIIAHHOTO IMPOU3BEIACHHUS?

43. 'eoMeTpUYECKHI1 CMBICII CMELIAHHOTO IIPOU3BEIEHUS BEKTOPOB?

44. B yeMm 3axiro4aercss HEOOXOIUMOE U JOCTATOYHOE YCIOBHE KOMITJIAHAPHOCTH

TpPEX BEKTOPOB?

K teme 4

1. ChopmynupoBaTh OCHOBHBIE 33/1a4H AHATUTHUECKON F€OMETPHH.

2. Yro Ha3bpIBaeTCA ypaBHEHHUEM JIMHUM Ha TUIOCKOCTH?

3. IlepeuncnuTh criocoObl 3a1aHUs MPSAMON Ha MIIOCKOCTH (8 ypaBHEHMUIN).

4. Yro Ha3bpIBaeTCA YII0BBIM KOA(PGUIUEHTOM MPSIMON JIMHUU HA TIIOCKOCTH?

5. Kakoii BeKTop Ha3bIBaeTCsI HOPMAIbHBIM?

6. Kak no oOuiemy ypaBHEHUIO IPsIMON Ha IMJIOCKOCTH ONPEAEIUTh OJUH U3 €€ HOP-

MaJIbHBIX BEKTOPOB?

7. Kakoii BEKTOp Ha3bIBAETCS HANPABIISIOLIUM?

8. Kak onpenenuTs yroyi MexIy AByMs MPSMBIMU Ha IUIOCKOCTH (J1Ba ciydvast)?

9. KakoBsl yci10BHs MapajieIbHOCTH ABYX MPSIMBIX (Ba cllydasi: psMble 3aJjaHbl 00IIUMU
YpaBHEHUSMU; MIPSIMBIC 33J]aHbI C YIIIOBBIMH Kod(ddurmentamu)?

10. KakoBsl yciaoBHsI NEPIEHIUKYISIPHOCTH ABYX MPSAMBIX (IBa Ciayd4as: MpsSMble 3aaHbl
OOIIMMH YpaBHEHHSIMH,, IPSIMBIC 3aJIaHBI C YTIIOBBIMU KO3 PUIIeHTaMu)?

11. Kak BBIYHCIUTH PACCTOSIHUE OT TOYKH JI0 TPSIMOIA?

K Teme 5

1. Uto Ha3BIBaeTCS OKPYKHOCTHIO?

2. Kakoe ypaBHEHHE Ha3bIBA€TCsS KAHOHUYECKUM YPAaBHEHUEM OKPYKHOCTH?



3. Uto Ha3bIBAETCS SJUTUIICOM?

4. KakoBO KaHOHUYECKOE YpaBHEHHUE dJuiuIca’?

5. Uto Takoe moyryocH 3Juiumnca?

6. UTo Ha3bIBaE€TCS SKCUEHTPUCUTETOM dJUIHIICA?

7. UTo XapakTepu3yeT 3KCLEHTPUCUTET AIUIMICA, U B KAaKUX Ipelesax HaXOAUTCS €ro
3HaueHue?

8. KakoBo ypaBHEHHE CBSI3U IapaMETPOB d, 6 U ¢ dJIuIca?

9. CKOJIBKO OCEll CHMMETPUHU UMEET JLIUTIC?

10. Kakas kpuBas Ha3bIBaeTCs runep00I10ii?

11. KakoBO KaHOHUYECKOE YpaBHEHUE TUTIEPOOIbI?

12. CkonbKO Oceil cHMMETpUH UMeeT Turepooa?

13. Yto Ha3pIBaeTCSA SKCIICHTPUCUTETOM TUTIEPOOIBI?

14. Uto xapakTepu3yeT SKCUEHTPUCUTET TUIIEPOOJIbI, U B KAKHUX Mpeeax HaXOIUTCs ero
3HaueHue?

15. KakoBo ypaBHEHHE CBSI3U TAPAMETPOB d, 8 U ¢ TUIIEPOOITBI?

16. Yto Takoe acuMnTOThI TUIEPO0bI? CKOJBKO aCHMIITOT UMEET rurepoosa’?

17. Yto Ha3pIiBaeTCs mapadosioin?

18. KakoBo kaHOHHYECKOE ypaBHEHHUE MapadoJbl (YeThipe cirydas)?

19. Yro Ha3biBaeTcs mapamerpoM napadosibl? MoXHO Ju, 3Has mapameTp napadoJbl,
HaAlTH paccTosiHUE OT ee oKyca A0 BEPIIUHBI?

20. CxoybKO Oceli CHMMETPUU UMEET Tapadosa’?

21. Kak npuBecTH o011iee ypaBHEHUE KPUBO BTOPOTO MOPSAKA K KAHOHUYECKOMY BUY?

K Teme 6

1. KakoBo o01iee ypaBHEeHHE TUIOCKOCTH U €r0 YacTHBIE Caydan?

2. Kak 3anucelBaeTcsi ypaBHEHHME IIJIOCKOCTH, IPOXOJAIIEH  uepe3  TOUKYy
NEePHEHIUKYISIPHO BEKTOPY?

3. Kak 3anuceiBaercsi ypaBHEHUE INIOCKOCTH, IPOXOSIIEH Yepe3 TpU JaHHbIE TOUKU?

4. Kak 3anucbIBaeTCsl ypaBHEHUE IUIOCKOCTU B OTpe3Kax?

5. Kakoii BEKTOp Ha3bIBa€TCsI HOPMAJIbHBIM?

6. JlaTb onpeneseHne yria Mexay IIOCKOCTAMU?

7. YcnoBue napajiieIbHOCTH JIBYX ITIOCKOCTEMN?

8. YcioBue nepneHAuKyISspHOCTH IBYX IJIOCKOCTEN?

9. Onpenenenne pacCTOSTHUAS OT TOYKH JI0 TUIOCKOCTH.

10. Kak 3anaercs npsiMas B IpOCTpaHCTBE?

11. Kakoit BeKTOp Ha3bIBAETCS HAMIPABIISIOMIUM?

12. Kak BBIYMCIUTH KOOPAWHATHI HAITPABJIAIOIIETO BEKTOPA?

13. Kakumu ypaBHEHUSIMH MOKHO 33JaTh MPSIMYIO B TIPOCTPAHCTBE?

14. Yron mexay AByMs IPSIMBIMHU B IPOCTPAHCTBE.

15. KakoBo ycioBue napajiiebHOCTH MPSMBIX B IPOCTPAHCTBE?

16. KakoBo ycioBre NepIeHIUKYIIPHOCTU IPSIMBIX B IPOCTPAHCTBE?

17. Yron mexay npsiMoil ¥ INIOCKOCTBIO B IIPOCTPAHCTBE.

18. KakoBo ycioBre napauieIbHOCTH MPSIMON U TNIOCKOCTH B ITPOCTPAaHCTBE?

19. KakoBo ycioBre neprneHuKyIspHOCTH IPSIMOM U TNIOCKOCTH B IPOCTPaHCTBE?

20. Kak onpeaenuTb KOOpAUHATH TOUKH I€peceYeHre MPsSMON U MIIOCKOCTH B
IIPOCTpaHCTBE?

K Teme 7

1. UTo Ha3bIBaeTCA MOBEPXHOCTHIO BTOPOTO MOpsiaKa?

2. Kakast 1oBepXHOCTbh Ha3bIBAETCS LIUITUHIPUIECKOMN?

3. Kakas nuHus Ha3bpIBaeTCs HAIPABIISIIONIEN [IUIMHAPUYECKON TOBEPXHOCTH?

4. Kakas nmuHuUs Ha3bIBaeTCs 00pas3yrouiel MUINHAPHIECKOH MOBEPXHOCTH?

5. Kakas muHus SBISICTCS] HAIPABJISIFOIIEH IITUNITHYECKOTO ITUIHHApPa?

6. Kakas nuHus SBIsSETCS HAMIPABIISIFOIICH THIepOOINYEeCKOro IMIMHIpa?



7.
8.
9.

Kakas moBepXHOCTh Ha3bIBAETCS KOHUYECKOMN ?
Kakas nuHus Ha3pIBa€TCSl HAMPABJISIIONIEH KOHUYECKON TOBEPXHOCTH?
UTto Ha3bIBaCTCS ILTUTICOUAOM?

10.Yto Ha3pIBa€TCS OJHOMOIOCTHBIM TUIIEPOOIOUI0M?

11. Yo Ha3bIBaeTCs ABYIIOJIOCTHBIM TUIIEPOOIOUAOM?
12. Yto Ha3pIBaeTCA AJUIMNTHYCCKUM TTapadomons?

K
1.
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9.

TeMe 8
Kaxkoe 4uciio Ha3pIBaeTCa KOMIUIEKCHBIM?

. Uto Ha3bIBaeTCs NEHCTBUTEIHLHON YaCTHIO KOMIUIEKCHOTO yucia?

. Uto Ha3pIBa€TCA MHMMOM YacThIO KOMILJICKCHOTO yrcia?

. UTo Ha3bIBaeTCSI MOYJIEM KOMIUIEKCHOTO YKciia?

. UTo Ha3bIBaeTCs apryMEHTOM KOMIUJIEKCHOTO yucia?

. Kak reomerpuueckoe n3odpaxaercss KOMIZICKCHOE YUCIIO?

. KakoBbI hopMBI 3a1icH KOMIUIEKCHOTO YKciia?

. KaK BBIITOJIHAKOTCSL [[Gf/iCTBPISI CJIOKCHMUA, YMHO)KGHI/ISI 1 JCJIICHUS KOMIIJICKCHBIX ‘II/ICCJI?

Yro Takoe COIIPAKEHHOC YHCJIIO KOMIIJICKCHOI'O qucia?

10. Kak BeImoaHsIeTCS NeHCTBHE BO3BEICHUS KOMIUIEKCHOI'O YHCIa B CTCIICHD?
11. Kak u3Bjieub KOPEHb -Oil CTEMEHH U3 KOMILJIEKCHOTO yuciaa?

Kpamxue memoouueckue yxkazanus

Teopernueckuii onpoc NPOBOJAUTHCS MOCIE U3YUEHHUSI COOTBETCTBYIOIIUX TEM.
IlIxana oyenku

OusHK Ea;m Omnucanne
5 19-20 | CraBuTcs, €CiM CTYICHT MOJHOCTHIO OCBOWJI MaTepHall
4 16-18 | CraBwurcsi, ecinu CTyAeHT qonyckaeT -2 ommbku
3 1215 CraBuTCS, €CIU CTYICHT M3JIaraeT MaTepUall HEIOJIHO M JOMYCKaeT HETOUYHOCTH B OIPEICICHHN MOHATHI
i GOPMYIIHPOBKE IPAaBUII, N3JIaraeT MaTepuall HeloCIeI0BaTeIbHO U HOITyCKAeT OMIHOKH
CraBuUTCS, €CIIM CTYACHT OOHApY)KMBAeT HE3HAHKWE OTBETa HAa COOTBETCTBYIOLIEE BOIPOCHI, OITYCKAeT OII
2 0-11 | ubxu B hopMyIMPOBKE ONPEETICHHH 1 IPaBIII, HCKAXKAIOIINE UX CMBIC], OECIIOPSI0YHO U HEYBEPEHHO H

3JlaracT MaTepual

5.2 Ilpumepsl 3aaHNii 1)1 BHINOJTHEHHS KOHTPOJIbHBIX padoT

o
I

KonTtpoabHas padora Nel «Onpenenurenn 1 MaTpULbD).

2 2 -3
1. Beruucnuts onpenenurens 2 1 -1
6 2 -2
2 7 6 1 9 1
2. Jampr Matpuust A=(2 0 7),B=|0 -1 2 |
1 3 3 4 1 -5
10 -10 12
-3 1 2
6 2 2

Boruucautb 54-4B+C.




2 1 4

4. lana matpunaD = | 6 3 12 |. Haiitu panr maTpuusbl.

—-10 -5 =20
3 -4

5
5. Haiitu marpuity, oOpaTHyr0 1aHHOM, U cleaaTh MPoBepKy |2 -3 1 |.

s -5 1]

Kpamxue memoouueckue ykazanus
KonTponbHast paboTra mo3BOJISIET ONPENEIUTh YPOBEHb YycBOeHHs Martepuana. [lepen
BBINOJIHEHHEM KOHTPOJIBHOM paboThl HEOOXOIMMO 03HAKOMHTHCS C TEOPETHUECKUM MaTEpHATIOM,
MPEJICTABICHHBIM B MpPE3EHTAlUMsIX U Ha JEKIUH, IpopadoTaTh METOJbl pPELIeHHUS 3ajad,
pPacCMOTPEHHBIX B TUIIOBBIX MPUMEPAX. 3a pa3bsICHEHNEM TPYIHO YCBaUBAEMbIX BOIIPOCOB Kypca
HE00X0UMO 00paTUTHCS K MPEINo1aBaTeo.

IlIxana oyenku

Onenka | bamier | Onucanue
5 4 3aiaHusl BHITOJHEHBI MIOJHOCTHIO U TPABUIILHO
4 3 3agaHus BBIIOIHEHBI TOJHOCTHIO, C HECYIIECTBEHHBIMHU OIIMOKaMH, HO TIOAXO K PELICHUI0, Ues pe
HIEHUsSI, METO]I IPABHIIbHBI
3 2 3agaHus BBIIOIHEHBI TOJHOCTHIO, C CYIIECTBEHHBIMH OLITHOKaMH, HO TIOAXOJ K PEHICHHIO, e pelle
HUSI, METOJT TIPaBHJIHHBI
2 0-1 3a/iaHus HE BHINOJIHEHBI WK BINOJIHEHBI HENPAaBUIHHO

KontpoabHas padora Ne2 «jieMeHTbI BEKTOPHOH aJIred0pbn».

—_— - —

1. B mapamtenorpamme ABCD O — Touka nepecedeHus fuaroHaneii, AB = a, BO =b.

—_— —  —

Bripasutb uepe3 a u b BeKTOpm = EAB +BC + DA .

2.3HasA,4T0 a=a-i+5-j—k M b=3-i+ j+ B -k KOJNIMHEAPHBIC, HAUTU YUCIIA o

3. Haiitu

up

-

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

, €CITH ‘a‘ =5,

4. TIpoBepuTh KOMIUIAHAPHOCTh BEKTOPOB a = (2;-1;3),b = (1;4;2)u ¢ = (1;1;1).
Kpamkue memoouueckue ykasanus
KonTponbHast paboTa MO3BOJSET OMPENEIUTh YPOBEHb YCBOeHHsS Martepuana. [lepen

BBITIOJTHCHHEM KOHTpOJ’IBHOﬁ pa6OTI)I HCO6XOI[I/IMO O3HAKOMHUTBCA C TCOPETHUICCKUM MATCPHUATIOM,

MNPpEACTAaBJICHHBIM B IIPE3CHTALUAX U Ha JICKIUU, npopa60TaTb MCTOJbl PpCHICHUA 3a1ady,

PacCMOTPEHHBIX B TUIIOBBIX IpUMepax. 3a pa3bsiCHEHHEM TPYAHO yCBaBaeMbIX BOIIPOCOB Kypca

HCO6XO,I[I/IMO O6paTI/ITBC${ K IIperogaBaTelIto.

IIxana oyenku

Ouenka | bamier | Omucanue
5 4 3aaHus BBITIOJHEHBI MOJHOCTHIO M MTPABUIILHO
4 3 3aaHus BBITIOJIHEHBI MOJHOCTHIO, C HECYIIECTBCHHBIMHU OIMOKAMH, HO TIOAXO/] K PEIICHUIO, UIes pe
NICHUsI, METO]T TIPABHJIBHBI
3 2 3amaHust BBIMOJIHEHBI IOJHOCTHIO, € CYIECTBEHHBIMHU OIIMOKAMH, HO MOIXO K PEIICHUIO, HIEs perie
HHSI, METO{ TPABIJIBHBI
2 O-l 3a}13.HI/I$[ HC BBIINNOJIHEHBI UJIX BBIITIOJIHCHBI Hel'lpaBl/IIleO

Konrtpoabnasi padora Ne3 «Ilpsimasa Ha miockoctu. IIpsimass M miockocts B

npocrpancrse. [loBepxHocTm».

1. Jan tpeyrompuuk ¢ Bepummaamu A(0;-4), B(3;0) u C(0;6) . CocTaBuTh ypaBHEHUE U

HaWTH JUIMHY BbICOTHI CH.

2. CocraBuTh ypaBHEHHE TNIOCKOCTH, TPOXOsIeii uepe3 Touky M(2; -3; 1) mapamiensHo

BeKTOpaM; =(-321) n b— (1;2;3).




3. Haiitu ypaBHeHue mpsmoii, mpoxomsmed depe3 Touky A(5;-1;-3) mapamiensHO
PAMO
2X+ 3y + =6,
{4x—5y—z—2:0.

4. TloctpouTh T€JIO y =X,y =0, x =1,z = 5(x2 +y2)

Kpamxue memoouueckue yxkazanus

KonTponpHasi paboTra TMO3BOJISET OMPEICSIUTh YPOBEHb YCBOSHHS Martepuana. [lepen
BBITIOJITHCHHEM KOHTPOJIBHOU Pab0OThI HEOOXOAMMO 03HAKOMHTHCS C TEOPETUUECKUM MAaTEpUAJIOM,
MPEACTABICHHBIM B TMPE3CHTALMSAX W Ha JIEKIUHU, NpopaboTaTh METOJbl pEeLIeHUs 3ajad,
PACCMOTPEHHBIX B TUIIOBBIX ITpUMEpPaxX. 3a pa3bsICHEHUEM TPYIHO YCBAaMBAEMBIX BOIIPOCOB Kypca
HE00X0IMMO 00OpPATUTHCSI K TPEIO1aBaTENIo.

LlIxana oyenku
Onenka | bamner | Onucanne
5 4 3a1aHus BBITIOJIHEHBI TOJHOCTHIO M MTPAaBUIILHO
3agaHus BBIIOIHEHBI TOJHOCTHIO, C HECYIIECTBEHHBIMHU OIIMOKaMH, HO OAXO K PELICHUIO, Hes pe

4 3
HICHHUS, METOJ IPABUJIbHBL

3 2 3a1aHusl BBITOJTHCHBI TIOJIHOCTBIO, € CYHIECTBECHHBIMU OIJ_II/I6KaMI/I, HO MoAXO0J K pE€HICHUIO, UACA PEIIC
HUsl, METOJZI IPAaBUJIbHbBI

2 0-1 3agaHvs HE BBHITTOJIHCHBI WJIH BBITTOJTHCHBI HENIPaBUJIBHO

5.3 BapuaHTbl HHAMBUIYAJbHbBIX JOMAIIHUX 3aJaHUI

N3 Nel
Brraucnuth onpeaenuTesb METOA0M OHUKEHUS TTOPSIAKA 10 BTOPOTO
1 2 1 -1
2 -1 1 0
-2 4 1 -1
3 -3 2 2
Kpamxue memoouueckue yxkazanus
[Ipy BBIONIHEHUU HHAWBUIYaJIbHBIX JOMAIIHUX 33JaHU HEOOXOJUMO HCIOJIB30BATh
TEOPETHUECKUI MaTepual, JejiaTh CChIIIKA Ha COOTBETCTBYIOIINE TEOPEMBI, CBOMCTBA, (POPMYITBI
u 1p. Pemenne MJ/I3 BeImonHseTcs MOAPOOHO M COJIEPKUT HEOOXOAUMBIE MOSICHUTEIbHBIC
CCBIJIKH.
ILlxana oyenuxu

Onenka | bamuiel | Onucanune

5 3 3agaHns BBIOIHEHBI TOJTHOCTHIO M TPAaBIIIFHO, paboTa oopMIIeHA COTIIaCHO TPeOOBaHHSM, PEIICHH
€ COJICPIKHT HEKOTOPbIC HETOYHOCTH M HECYIIECTBEHHbBIE OIIHOKY;

4 2 3a/1aHus BBITOIHEHBI OJHOCTHIO, C HECYIIECTBEHHBIMU OLIMOKAMH, HO TIOJXO K PEIICHHIO, HIes pe
IICHHs, METOJ] PaBHJIbHBI, paboTa odopmiIeHa COTIacHO TPeOOBAHMSM;

3 1 3agaHusl BBINOJIHEHBI OJHOCTBIO, C CYIECTBEHHBIMU OIIMOKaMH, HO MOJXO K PEIICHUIO, HIes pelie
HHsI, METOJT TPaBHJIbHBI, paboTa oopMIIeHa He 0 TPEOOBAHUSIM

2 0 3agaHus HE BBHITIOIHEHBI WK BBIIOJHEHB HENPABIIIBHO

U3 Ne2

Pemmnth HEOMHOPOAHYIO CHUCTEMY JHMHEWHBIX anreOpanveckuX YpaBHEHHH METOJ0M
l"aycca:

(2%, + 2x, — 3X5 + x, =11,
X, +3X; — 2X, = -6,
| X, + 3%, = X3 + 2x, =12,

[3x1 + X, +4X; —2X, = -3.

Kpamkue Memoouyeckue yKasaHus



[Ipy BBITONIHEHUW WHAWBUIYATbHBIX JOMAIIHUX 3aJaHU HEOOXOJUMO HCIOJIB30BaTh
TEOPETHYECKUI MaTepual, JAejiaTh CChIIIKA Ha COOTBETCTBYIOIIME TEOPEMBI, CBOMCTBA, (POPMYITBI
u 1p. Pemenne MJ/I3 BBIMONHSETCS TOAPOOHO M CONEPKUT HEOOXOAUMBIC TOSICHUTEIHHBIC
CCBUIKH.

IlIxana oyenku

Onenka | bamier | Onucanue

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

4 2 3amaHus BBINOIHEHBI MONHOCTBIO, C HECYIIECTBEHHBIMH OMIMOKAaMH, HO TIOAXOJ K PEIICHUI0, HIes pe
HIEHUsI, METOJI IPaBUJIbHBL, paboTa 0(hopMIIeHa COTTACHO TPEOOBAHUM;

3 1 3amaHus BBIOJIHEHBI HOJHOCTHIO, C CYIIECTBEHHBIMU OIIMOKaMH, HO ITOJXO K PEIICHUIO, HIes perle
HHS, METOJI TPaBIJIbHBL, paboTa 0opMIIeHa He O TPeOOBAHHUSIM

2 0 3agaHus He BEITOJTHEHB! MIIH BBITOJIHEHB! HENTPABIIIHLHO

N3 Ne3

Jloka3atk, 4TO cUCTEMa JIMHEHHBIX alre0pandeckux ypaBHEHUI COBMECTHA U PELIUTH €€:
1) MaTpUYHBIM METOJIOM;
2) o ¢popmynam Kpamepa.
[— X1 +2X9 + X3 = -7,
2Xq — X9 +5x3 =1,
3X1 —3Xp +2x3 =10.
Kpamkue memoouueckue ykasanus
IIpy BBINOJIHEHUM WHAWBUAYAJIBHBIX JIOMALIHUX 3aJaHUM HE0O0XOAHMMO HCHOJb30BaTh
TEOPETUYECKHI MaTepual, JejlaTh CCBUIKH Ha COOTBETCTBYIOIINE TEOPEMBI, CBOHCTBA, (HOPMYIIBI
u 1p. Pemenne M/I3 BbimonHsercs moApoOHO M COJAEPKUT HEOOXOIMMBIE MOSICHUTEIbHBIC
CCBLIKH.
ILlIxana oyenku

Onenka | bayuiel | Onucanue
5 3 3aaHus BBIIOIHEHBI IIOJTHOCTHIO ¥ IIPAaBUIIBHO, paboTa 0hOpMIIeHa COITIACHO TPEOOBAHUIM, PEIICHH
€ COJCPKUT HEKOTOPBIe HETOUYHOCTH M HECYIIECTBEHHbIE OIINOKY;
4 2 3a/1aHus BBIOIHEHBI IIOJIHOCTBIO, C HECYIIECTBEHHBIMU OLIMOKaMU, HO TTOJXO/ K PELICHHIO, HIes pe
HIEHWsI, METOJI IPaBHJIbHBL, paboTa 0hopMIIeHa COTITACHO TPEOOBAHUM;
3 1 3aaHust BBIIOIHEHBI IIOJTHOCTBIO, € CYLIECTBEHHBIMU OIIMOKaMU, HO MOAXOA K PEIICHHIO, HAes pelle
HHsI, METOJT IPABHIIBHBL, padoTa 0hopMIiIeHa HE [0 TPeOOBAHUIM
2 0 3a/iaHuisl HE BBITIOJIHEHBI WM BBINOJIHCHBI HEIPABUIIBHO
W13 Ned
Jlanbl Bepmuabl Tpeyroiabauka ABC  A(4;5) , B(3;-2) , C(-5;6) .
Haiitu:

a) ypaBHEHUE CTOpOoHbBI AB;

0) ypaBHeHue BeicoThl CH;

B) ypaBHEHHE MeuaHbl AM;

r) Touky N nepeceduenus Mmeauansl AM u BoicoTsl CH;

1) ypaBHEHHUE MIPSMOH, poxo el yepes Bepmuny C napamiensHo ctopone AB;
e) pacctosiHue ot Touku C 1o npsmoii AB.

Kpamxue memoouueckue yxazanus

[Ipu BBINONHEHUM WHAWBUAYAJIBHBIX JIOMALIHUX 3aJlaHUM HE0O0XOAMMO HCHOJIb30BaTh
TEOPETUUECKHI MaTepual, J1elaTh CChbUIKM Ha COOTBETCTBYIOIINE TEOPEMBI, CBOMCTBA, (POPMYJIbI
u ap. Pemenune NJI3 BeImomHSETCS MOAPOOHO U COAEPKUT HEOOXOIUMBIE MOSCHUTEIBHBIE
CCBUIKH.

Ilxana oyenxu
Ouenka | bamnel | Onucanue

5 3 3amaHus BBINOJIHEHBI OJHOCTHIO U MPAaBUIIbHO, paboTa 0()opMIIeHa COTIIAaCHO TPEOOBAHUSM, PEIICHH
€ COJACPIKUT HEKOTOPHIC HETOYHOCTH U HECYIIICCTBEHHBIC OHII/IGKI/I;
2 3aIIaHI/I$I BBITIOJIHEHBI ITOJIHOCTBIO, C HECYIICCTBEHHBIMHU OHII/IGKaMI/I, HO MMOAXO0J K pEHICHUIO, U pe
HICHUs, METO/ ITPaBUJIbHBI, pa60Ta 0(1)0pMIIeHa COTrJIaCHO Tpe60BaHI/I5IM;

4

3 1 3agaHusl BBINOJIHEHBI OJHOCTBIO, C CYIIECTBEHHBIMHU OIIMOKaMH, HO MOJXOJ K PELICHUIO, HIes pelie
HHS1, METO/] IPaBIJIBHBI, paboTa oopmiieHa He 0 TpeOOBaHHM




| 2 | 0 | 3ananus He BBIMOTHEHDB! WK BBITOTHEHb! HEPABHILHO

/13 NS

1 o
1. [TocTpouTh KpUByIO p = ———— B MOJSIPHONA CHUCTEME KOOPAMHAT IO TOYKaM,
3(1-cos @)

VA
JaBasi 3BHAYCHUSA 4€PE3 MMPOMEKYTOK g , HAYMHasg OT ¢ = 0.

2. Haiitu ypaBHeHHE TMOJy4Y€HHOH JHMHUU B MPSIMOYIOJbHOM JEKapTOBOH cHcTEME
KOOP/JHMHAT, Ha4ajJ0 KOTOPOil COBMAJaeT C IOIIOCOM, a IOJIOKHUTENbHAs MOIyoCh abCIuce — C
IIOJIIPHOM OCBIO U 110 YPABHEHUIO OIIPENEIUTE BUJL KPUBOM.

Kpamkue memoouuecxue ykazanus
[Ipy BBINOJHEHWM WHIWBHAYAIbHBIX TOMAIIHMX 3aJlaHWA HEOOXOIUMO HCIOJb30BaTh
TEOPETUYECKHI MaTepual, JIeJaTh CChUIKM HA COOTBETCTBYIOIINE TEOPEMBI, CBOMCTBA, POPMYJIBI
u np. Pemenne M]3 BbIMOMHSETCS MOAPOOHO M COACPKUT HEOOXOJHUMBIE IMOSCHHUTEIIbHBIC
CCBUIKH.
Llxana oyenxu

Ouenka | bamier | Onncanne

5 3 3amaHust BEIIOJHEHBI TIOJTHOCTEIO U TIPABIIIHFHO, paboTa 0popMIICHa COTIIACHO TPEOOBAHMAM
, peIICHHEe COJECPKUT HEKOTOPBIE HETOYHOCTH M HECYIICCTBEHHBIE OMINOKHY;

4 2 3amaHust BEIIOJHEHBI TIOJTHOCTEIO, C HECYIIECTBEHHBIMI OITHOKAMH, HO ITOJXO] K PEIICHHIO
, IJIesl PEIICHHs, METOJT IPABIIIBHBL, paboTa 0(OpMIIeHa COTIIACHO TPEOOBAHHSIM;

3 1 3amaHust BEIIOJHEHBI TIOJTHOCTEIO, C CYIECTBEHHBIMHU OIIMOKaMH, HO TIOAXO/I K PEIICHUIO, 1
Jiesl pEIICHAs, METOJT IPABIIIBHBL, paboTa 0opMIICHA HE IO TPeOOBAHUSIM

2 0 3amaHust He BRIIOJTHEHBI WM BBIITOJTHEHBI HENMPABUIHHO

M3 Ne6

1. BBIOTHUTE IEHCTBUS Ha/l KOMIICKCHBIMH YHCIIaMU B alireOpandeckoit opme
a) z=5(+2i)(1+3i)
(3-2i)5+1i)
2i(3-i)
< 7
2. Haittu (—1+ \/gl) .

0)z=

4

3. Pemuth ypaBHEHHE 2~ = -1-i.

Kpamxue memoouueckue yxkazanus

[Ipy BBIONIHEHUW HWHAWBUIYAJIbHBIX JOMAIIHUX 3aJaHU HEOOXOJUMO HCIOJIB30BaTh
TEOPETHUECKUI MaTepual, JejiaTh CChUIKA Ha COOTBETCTBYIOIINE TEOPEMBI, CBOMCTBA, (POPMYITBI
u 1p. Pemenne WJ/I3 BeimonHseTcS MOAPOOHO M COMAEPKUT HEOOXOIMMBIE TOSICHUTEIHHBIC
CCBUIKH.
ILllxana oyenuxu

Ouenka | bamer | Onmcanne

5 3 3amaHust BEITOJHEHBI TIOJTHOCTEIO U MIPABIIIHLHO, paboTa 0popMIIeHa COTIIACHO TPEOOBAHMAM
, pEIICHHEe COJICPKUT HEKOTOPHIE HETOYHOCTH M HECYIICCTBEHHbBIE OMINOKHY;

4 2 3amaHust BEITOJIHEHBI TIOJTHOCTEIO, C HECYIIECTBEHHBIMY OITUOKAMH, HO MOIXO0] K PEIICHHIO
, IJIesl PEIICHHsI, METOJT IPABIIIBHBL, pa0b0oTa 0()OPMIICHA COTJIACHO TPEOOBAHMUSIM;

3 1 3amaHust BEIMOJHEHBI TIOJTHOCTEIO, C CYIIECTBEHHBIMHU OIIMOKAMHU, HO TIOAXO]T K PEIICHUIO, U
Jiesl peIICHHs, METOJT IPABIIIBHBL, paboTa oopMIIecHa HE 1O TPeOOBAHUSIM

2 0 3aaHus HE BBINOJIHEHBI UJIU BBINOJIHEHBI HEMTPaBUJIbHO

5.4 TlpumepsI TeCTOBBIX 3a1aHUH

HUTOroBuiii TeCT MO AUCHUILINHE



1 3 4

1. Onpenenurens -2 1 2 | paBeH
-3 2 -1
1)33
2)32
3)-33
4)-32.
(—l 1-1 0 2\
2P |-1 5-3 2 7 |
. Panr maTpuis aBeH
P | 4 3-3 7 5 | P
L—s 2 0-5 zJ
1)2
2)3
3)4
4)5.
(—2 3 OW (—2 3 Ow
3. Ecimn A=| 1 2 1|,B=|-3 1-1],TOD3JEMEHT ¢, MaTPHULIBI C = A-B paseH....
k—s 1—1J L—4 3—2J
-2 7)
2 1-1-2 | 1 4|
4. lns matpun A = » B =| | IMEIOT CMBICTT BHIPAKCHHS!
4-3 5-10 5-2
L5
1HAa+287
2)(A+B)T
3)3a-BT
4) A" - 2B
5)B” +3A”
k -8
5. Marpuna A :( ) J SIBJISICTCS] HEBBIPOXKACHHOM (HeocoOeHHOM) pu k He
paBHOM
1)-4
2)2
3)4
4)8
9x+3y =9,
6. [lst cuctemsl { CyMMa X + Yy paBHA ......
4x+6y=-10

7. KBagpaT MoayJisi BeKTOpa a = ~5i + 3k paBeH ....

— — T
8. 13BecTHO, 4TO |a| =3, ‘b ‘ = 2. Y103 MEeXay ’TUMHU BEKTOPAMHU PaBEH ¢ = — .
2

CxkanspHoe MpOU3BEICHUE ab PABHO ....

9. CyMMa TIpOeKIMii BEKTOpa 2i xi —3i x j +3i xk +2jxi + jxk + 3k xk paBHa ....
10. [{yst KOJUTHHEAPHBIX BEKTOPOB a = (2,-3,1), C = (4,X,y) X ¥y COOTBETCTBEHHO PaBHbI



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

10. Bextops! @ = —5i +3k , b =2i +5]+xk , € =—i — ]+ Kk SBJIAIOTCA KOMIUIAHAPHBIMU
TIpU X PaBHOM

1)-7/5

2)-16/5

3)-13/5

4)-9/5

11. YpaBHeHue npsaMo, npoxoadieil uepes Touky A(-2,3) , IEPHEHAUKYISIPHO NPSMOit

x—-2 y-3

= , IM€EET BUJL
5 -1

1)-5x-y+13=0

2)5x-y+13=0

3)-5x+y-13=0

4)5x —y-13=0

12. YpaBHEHHE IOCKOCTH, MPOXOSIIEH Yepe3 TOUKY B(—1,4,—5) mapauieibHO
IJIOCKOCTH YOZ |, UMEET BUJ

1)5y +4z=0

2)x=-1

y=4

4)z=-5

Xx-1 +2 z+5 X -2 z+3
13. JIBe mpsiMble YLl p_Y-<_
5

SIBJIITFOTCS

1 )napanienbHbIMU
2)nepeceKarouMucs
3)coBnaammuMu

4)CKpeBarOIIIMHCS
2 2

X y
14. Cymma koopanHAT paBoro Gokyca JuIMnca — + — =1 paBHa ...
117 36

15. Ecmu z, = -5+1i, z, =1+ 6i, TO pa3HOCTb AEHCTBUTEILHON U MHUMOM YacTel yuciaa

Zl
—- paBHa

ZZ

30

1) =

) 37

27

) P

) 37

28

3)_ =2

) 37

33

4)_ ==

) 37

Kpamkue memoouueckue yxazanus
I[ITM copepxat TecTOBbIE 3aJaHUSI C BHIOOPOM OJHOTO WJIM HECKOJIBKMX MpPaBHIIbHBIX
OTBETOB, BBOJI YHUCJIA.



IlIxana oyenku

OHSHK Ee:lm Onucanue

5 20 3alaHre BBITIOJIHEHO MOJHOCTHIO U a0COTIOTHO MPABHIIBHO.

4 16-19 3aaHue BBIMOIHEHO MOJTHOCTHIO U TIPABUIIBHO, HO PELICHHE COACPKUT HEKOTOPbIE HETOYHOCTH M HECYIIl
€CTBEHHBIC OIIHMOKH.

3 9-15 3aiaHre BBITIOIHEHO HE MOJTHOCTEIO, C CYIMIECTBEHHBIME OIIHOKAMH, HO TIOJXO0J K PEIICHHIO, HIIes PEIICH
W5, MCTOJI IPaBWIIBHEIL.

2 1-8 3aganue BI)IHOJ'IHeIr‘I‘O YaCTUYHO, MMEET ONIMOKH, OCYIIECTBIICHA MOMBITKA PEIICHHS Ha OCHOBE MPABHJIbH
BIX METOJIOB U MACH pelIeHusI.

5.5 Ilpumepnbl TECTOBBIX 3aJaHUI

Tect 1

3

0 5
1. Onpenenurens -2 1 2 | paBeH
1 3

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

2. PaHr matpuis |
1

1)1
2)2
3)3
4)4

1
3. lns onemMeHTa a,, MaTpHULBl | 4 —
2

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

-6
4. Ins maTpuisl A = [ 2

-6

1-2
1-1

3
(12

_3W

| anre6panqecxoe JOIMOJIHECHUC paBHO

.

(_

oD N Ol

-5

J oOparHas matpuia A~

1(-3 5
1) cyiecTByeT U uMeeT BUI A~ = —( J

3{-3 -6

1 (-3 -5
2) CYIECTBYET U UMEET BUI A ™' = —[ J

1(-3 5
3) CyIIECTBYET U UMEET BUA A ™' = —[ ]

4) He cylIecTByeT




12
2 1-1-2 | 1-2 |
5.Ecimu A= ,B:| |,T03J'ICM6HT c,, Mmarpuupel C = A-B paBeH ....
4-3 5-10 1-2
2]
6.Ecm A ,-B,, =C,.,Toria m u N paBHBEI
I)m=3,n=5
2)m=5n=2
3Jm=2,n=5
4)m=3,n=2

o [0

7. Qs matpui A = (1 0 3) , B = [SJ ,C=|7 3 6| CylecTBYET IPOU3BEACHUE
L4 2 1J

1)BC

2) AC

3)cA

4) AB

8. HeBbIpOXKICHHOI MaTpUILIEH SIBIISIETCS] MaTpULIA:
(111} (100) (031}

3 2
A:[ ];B=|3 3 3|; C=|2 3 0|; D=|0 5 4|

32 L401J 314J LOOlJ

1)D

2) A

3)C

4)B
2x—-7y+3z=0

9. Cucrema IMHEHWHBIX ypaBHEHUH { 3X +5y + 2z =0 HMeeT:
{ 4x +2y-2=0

1) He umeeT perieHui

2) eIMHCTBEHHOE pelleHHe
3) MHOXECTBO pellIeHHA
4) Tpu penieHus

3x, +6x, —9x, =12

10. B cucreme MTUHEHHBIX ypaBHEHUH { KOJINYECTBO Oa3MCHBIX

X, +2X, —3X, = 4
MICPEMCHHBIX PABHO ....
Kpamkue memoouueckue yxazanus

I[ITM copepxat TecTOBbIE 3aJaHUS C BHIOOPOM OJHOTO WJIM HECKOJIBKMX MpPaBHIIbHBIX
OTBETOB, BBOJI YHUCJIA.

IlIxana oyenku

OH:HK Ez:lm Onucanue
5 3 3alaHye BBIIOJIHEHO MOJHOCTHIO U a0COJIIOTHO MPABUIIBHO.
4 2 33}13]’1”6 BBITNIOJIHEHO ITOJIHOCTBIO U IMTPABUJIBHO, HO PEHICHUE COACPIKUT HEKOTOPHIC HETOYHOCTU U HECYII]
€CTBEHHBIE OLIMOKH.




3 1 3ajiaHue BBIMOJHEHO HE TOJHOCTBIO, C CYIIECTBEHHBIMHI OLIMOKAMH, HO MOAXO0/] K PELICHUIO, HAES PeLICH
WsI, METOI IPABHJIbHBI.
2 0 3a/jaHue He BBINOJIHEHO, UMEET OIINOKH.

5.6 Ilpumepnbl TECTOBBIX 3aaHU I

Tect 2
1. Bextop a = (0,2,-5) 00pa3yeT ¢ OChI0 a0CIHCC yroil
Da =0

2)0<a<£
2

Ny =~
)a2

4)1<a<ﬂ'
2

2. Jlyist BeKTOPOB @ = 2i —2j—3K U C = —2i — k JMHeiiHast KOMOUHALUS — 53 — 4¢
paBHa

1)-2i +10 j-19k

2)-2i —10 j -19k

3)2i —-10 j - 19k

4)-2i +10 j+19k

3. JI1si BEKTOpOB & = (2,-41), b = (1,-11), € = (-2,-3,1) BeIpa)keHue (a — b )C paBHo ...

4. I3BeCTHO, 4TO CKaISPHOE IPOU3BEICHUE ab =10, [a|= 4, yroa Mexay STuMu
z _
BEKTOPAaMH PaBeH ¢ = — . JlIMHa BeKTOpa ‘b‘ paBHa ...
3

5. Boipaxkenue i > —2i - j- j2+4j-k —3k?+2k -i paBHO....

6. Eciu A(-2,5,-2), B(4,-3,2), C(-4,5,2), To omaas TpeyronbHuka ABC paBHa
1)25
2)26
3)24
4)20

7. 17151 KOJUTMHEAPHBIX BEKTOPOB b= (-21,x), ¢ =(-6,y,3) X1 Y COOTBETCTBEHHO PaBHBbI
1)-1u3

2)-1u-3

3)1u-3

4)1u3

8. JI1s HepIIeH IMKYIISPHBIX BEKTOPOB b =i —4 j+ xk , € = —2i —k X paBHO ....

9. BekTophl @ =2i +4 -3k, b = xk , C=3i —4 ] -5k SBIAIOTCA KOMIUIAHAPHBIMH TIPU
X pPaBHOM

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 ....



Kpamkue memoouuecxue ykazanus
I[ITM copepxaT TECTOBBIC 3aJaHHUSI C BHIOOPOM OJHOTO WM HECKOJBKUX TPABUIBHBIX

OTBETOB, BBOJI YHCIIA.
LlIxana oyenku

OHSHK Ba“HHH Omnucanue
5 3 3agaHue BBIIIOJIHEHO MOJHOCTHIO H a0COIIOTHO MPABUIIBHO.
4 2 3ajaHue BHIOJHEHO MOJHOCTHIO M MTPABUIILHO, HO PEIICHUE COJEPKUT HEKOTOPHIC HETOYHOCTH M HECYIIT
CCTBEHHBIC OIMOKH.
3 1 3agaHue BHIMTOJIHEHO HE MOJHOCTBIO, C CYIIECTBEHHBIMHU OIIMOKAMH, HO MOXO K PELICHHIO, HAes peLIeH
si, METOJ IPaBUIIbHBIL.
2 0 3aaHie HE BBHIMOJIHEHO, HMEET OINUOKH.

5.7 IllpumMepsbl TeCTOBBIX 3aJaHUI

Tecr 3
1. YpaBHeHue npsaMOM, TPOXOAIIEH yepe3 TOUKy A(-2,5) MapajljiedbHO BEKTOPY

b= (1,-1), umeet BU

OCSIMH,

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

2. Ecin Touka C(x,,5) IPUHAIIEKUT OIPIMONA — 4x + y —1 =0, TO KOOPJUHATA X, PaBHA..
3. KBagpat paccrostHust OT TOUKH B(4,5) A0 IPsAMOiA 5x +2y —1=0 paBeH ....
4. Ilnomanp TpeyrojabHUKa, 0OpPa30BaHHOIO MPSIMOM 4X —y +8 =0 WU KOOPAUHATHBIMU

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

5. [Ipsimbie 5 _JY SIBIIIOTCS
y=3t-1 2 —6

1 )mapasmienbHbIMH

2)nepeceKkarouMMICs U MEPHEeHIUKYISIPHBIMU
3)nepeceKkarolUMUCs U HeNepIeH IUKYIIPHbBIMUA
4)coBmaiatoIUMHI

2x+y—-2z+1=0
6. Eciim ipsimast 3a/1aeTcst OOIIMMH YpaBHCHHUSIMH , TO €€
3IXx—y+2z+2=0

HaHpaBJ’IHIOH_[I/Iﬁ BCKTOp UMECT KOOPJAUHATHI

1)(0,10,-5)
2) (0,-10,-5)
3)(10,0,-5)
4) (0,-5,-10)
2 2
7. Z[J'ISI JJIJIUIICA (X _92) + (y +53) =1 oCIMH CUMMCTPUU ABJIAKOTCA MIPAMBIC
x=2
2)x =-2
3)y=3
4)y=-3

8. PaccrosiHne Mex 1y napajiebHbIMU INIOCKOCTSIMUA — 2X + 4y +42+9=0 U

-2X+4y+4z-3=0 paBHO ...

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

napajiCJIbHBIMH SBJISAFOTCA:



LlIxana oyenku

1)Q3uQ2
2) HeT MapajuIeIbHbIX MIOCKOCTEH
3) Q2 u Ql
4)QluQ3

10. VpaBuenne x° —4x+y? =0 ompenenseT OKPyKHOCTb PAIUyca ...

Kpamkue Memoouyeckue yKaszaHus
IIT™M CoACpIKAT TCCTOBBIC 3aJlaHHA C BBI60pOM OQHOT'O HJIM HECKOJIBKHX ITPAaBUJIBHBIX
OTBCTOB, BBO/J 4YHCJia.

OHSHK Ba“HHH Omnucanue
5 3 3agaHue BHIIOJIHEHO MOJHOCTHIO M a0COIIOTHO NMPABUIIBHO.
4 2 3ajaHue BBIMOJHEHO MOJHOCTHIO M MTPABUIILHO, HO PEIICHUE COJEPKUT HEKOTOPHIC HETOYHOCTH M HECYIIT
CCTBEHHBIC OIMOKH.
3 1 3amaHue BHITOJIHEHO HE MOJHOCTBIO, C CYIIECTBEHHBIMHU OIIHOKAMH, HO MOJXO K PELICHHIO, HAes pelIeH
si, METOJ IPaBUIIbHBL.
2 0 3aiaHie HE BBHIMOJIHEHO, HMEET OIIUOKH.

5.8 Ilpumepnbl TECTOBBIX 3aJaHU I

Tect 4

1. Ecnu z, =-6+5i, z, =-4+i, TO cyMMa JIeCTBUTEIHLHON M MHUMOW YacTel 4ducia

Z,-7, paBHA .....

IHlIxana oyenku

2. ns KBaJgpaTHOI'O YpaBHECHUS Z 2 4+147+58=0 cyMMa JIEUCTBUTEIHLHON U MHAUMOM
4acTel KOPHS, JIEXKAIIErO B HUKHEN MOJTYIUIOCKOCTH, PaBHA ...

3. ApryMeHT KOMIIEKCHOTO YHClIa Z = NE paBeH

n=t
)3
A
2) ——
)3
117
Q) puinia
)6

NHn"=
)6

4. Monynb KOMIIJIEKCHOTO Uyucina z =1— NEY paBeH ...

Kpamkue memoouueckue ykasanus
IITM coneprkat TeCTOBbIE 3aJaHUS C BELIOOPOM OJHOTO MPAaBUILHOTO OTBETA, BBOJI YHCIIA.

OrneHK Bann
1 Omnucanne

a Bl

5 3 3aj1aHue BHINOJIHEHO MOJHOCTHIO M aGCOJIOTHO MPABUIIBHO.

4 5 3aj1aHue BBIMOJHEHO MOJHOCTHIO U MPABUIIBHO, HO PEIICHUE COIEPIKUT HEKOTOPbIE HETOYHOCTH M HECYII]
€CTBEHHBIE OINUOKH.

3 1 3ajiaHue BBIMOIHEHO HE TMOJHOCTBIO, C CYIECTBEHHBIMH OLIMOKAMH, HO MOAXO0/] K PEUICHHIO, Hesl PelIeH
Hsi, MCTOQ l'lpaBI/l.]'lebI.

2 0 3a7aHue He BBITOJIHEHO, UMEET OLIUOKH.
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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

IenssMu OCBOCHMSI TUCLMILIMHBI «Ajredpa U reoMeTpus» SIBIAIOTCS O3HAKOMJIEHHE C
OCHOBHBIMH TOHATUSIMH aIreOpbl U T€OMETPUH, OCBOCHHE METOJO0B U CIIOCOOOB pEIICHUs
areOpanyeckux M TEeOMETPUYECKMX 3a7ay, pa3BUTHE JIOTUYECKOTO M aJIrOPpUTMUYECKOIO
MBIIUICHUs, OBJIAJICHUE OCHOBHBIMU METOJAMHU HCCIEHOBAaHUSA M PEIICHUS MaTeMaTHUYECKHUX
3ajjay, BBIPA0OOTKA YMEHUS CaMOCTOSITENIbHO PACHIMPATh MaTeMaTUYeCKHe 3HAHUS M NPOBOAUTH
MaTE€MaTU4YECKUM aHAJIN3 IIPUKJIAAHBIX 3a1a4.

3agayaMu TUCHUILIMHBI «AJIreOpa U TeOMETpUsD SIBIISIOTCS:

- 00yueHue CTyJICHTOB METO/1aM aJreOpbl U TeOMETPUH, HEOOXOAUMBIX UM MPH U3YyYECHUU
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,
SIBIICHUM, /715 IOMCKA ONTUMAIIBHBIX PEIICHUI U BEIOOpa HAMIIYUIINX CIIOCOO0B peann3anuu

[TnanupyembIMH pe3ysibTaTaMHu 00Y4EHUs M0 AUCLUILIMHE (MOAYJIIIO), SIBISIOTCS 3HAHUA,
yMEHMsI, HaBbIKU. [lepeueHp MmaHupyeMbIX pe3ysIbTaToB OOyYeHUs MO JUCUUIUIMHE (MOIYJIIO),
COOTHECEHHBIX C IUJIAaHUPYEMBIMU pe3yJbTaTaMU OCBOCHHUS 00pa3oBaTEeIbHONW MPOrpPaMMBI,

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 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 BOCITUTAHUS

BocnurareabHblie 321241 ®opmupoBaHue HEHHOCT el IesieBble OpHEHTHPDI

@®opMHpOBaHHe HAYYHOT0 MHPOBO33PEHUS U KYJbTYPbI MbIIILJIEHHUSA

Pa3BuTre nmo3HaBaTeIbHOTO HUHTEpECa u Bzaumonomors u
CTPEMJICHUS K 3HAHUAM B3aMOYBAaKCHUEC

['HOKOCTE MBIIIICHUS

(I)OpMI/II)OBaHI/Ie KOMMYHHUKATUBHBIX HABBIKOB U KYJIbTYPbI OﬁllleHI/Iﬂ

Bocmuranune KYyJbTYPhBI AHUaJiora n BSaI/IMOHOMOH.[B u

o ['HOKOCTH MBIIILICHUS
YBAaXXCHHS K MHCHUIO JPYTUX JIIOJACHU B3aNMOYBAaKCHUC

2 Mecto gucuuniaunbl (MoayJsi) B crpykrype OIIOIT

HucuunnuHa «AnreOpa UM TreoMeTpHs» OTHOCHUTCA K O0Os3aTeNIbHOM 4YacTu LHMKIIA
muciuminH «brmoka 1 Jlucuumniausasl (MOAYNH)» W HMEET JIOTHUECKYI0 U COAepKaTelbHO-
METOAMYECKy0 B3auMocBsi3b ¢ aucuuumHamu  OIIOIl.  Qucnunnuna Oasupyercss Ha
KOMIETEHIUIX, CPOPMHUPOBAHHBIX Ha MpEIbIAylIeM YpoBHE oOpa3oBaHus. [l u3ydeHus
anreOpbl M TeOMETPUH TpeOyeTcsi KadyeCTBEHHOE 3HAHHUE IKOJIBLHOTO Kypca aareOpbl, TeOMETPHH,
TPUTOHOMETPUH, HaYall aHaIu3a, UHPOPMATUKH.

3. O0beM AUCHUNJIMHBI (MOAYJIs1)

O0vemM aucHUIUIMHBL (MOJYJsI) B 3a4eTHBIX EAMHUIAX C YKa3aHHEM KOJHYecTBa
aKaJeMHYECKNX YacoB, BBIJIEJICHHBIX Ha KOHTaKTHYIO paboTy ¢ oOydaromumucs (1o BUIaM
y4eOHBIX 3aHATHI) U HAa CAMOCTOSITENbHYIO pabOTy, IPUBE/IEH B Ta0IHUIE 2.

Tabnuia 2 — O0mmiast TPy 10€MKOCTh JUCITUTITUHBI

Ie Tpyno- O0beM KOHTAKTHOH paboThI (yac)
eMecTp | eMKOCTh
Popma Yacts ((1)/1?1/? ) Breaynu- Popvia
Hassanue OIIOII BO | o6yue- AynuropHas YA CPC aTTec-
st VI Kypc TOpHAas I
(300, (3.E) | Beero an
0300) nex. | mpak. | ma6. | IIA | KCP
10.05.03
Wudopmanmonnas

6€e30MmacHOCTh (0])]0] Cl.b 1 4 83 36 36 0 1 10 61 D
ABTOMATH3UPOBAHHbIX
CHCTEM




4 CTpyKTypa U co/iepKaHue IMCUMILTUHBI (MO1YJIs1)

4.1 CTpykTypa aucuunjanHbl (MoayJs) niass OPO

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

Tabmuua 3.1 — Pa3aens! qUCHUTUTMHBL (MOTYJIs), BUIBI Y4€OHOU NEATETLHOCTH M (POPMBI
Tekyero KouTpos st OO

Kox pe- Ko1-Bo 9acoB, 0TBeIeHHOE Ha Do
No HazBanue Tembl 3yJIbTaTa p
N — Jlex [pakr JIab CPC TEKYILEro KOHTPOJIs
TEOPETUUECKUH OIpoC,
1 | Onpenenurteny U MaTPULBI Pl 8 8 0 13 KOHTpOJbHast padora Nel,
Tect 1
TEOPETUUECKUH OIIpoc,
2 Cucrema JIMHEHHEBIX PJI1, 4 6 0 10 WHJIMBHIyaJIbHOE
anreOpanvecKux ypaBHCHUN PJ12, P13 nomarrHee 3aganne Nel,
Tect 1
DeMeHTbl BEKTOPHOH TEOPETHCCKHH OMpOC,
3 RO P/l 6 7 0 12 KOHTpOJIbHast padoTta Ne2,
P TecT 2
TEOPETUUECKUH o1poc,
4 | TIpsimas Ha IOCKOCTH Pl 4 4 0 9 KOHTpOJbHast pabora Ne3,
TecT 3
Pl TEOPETHUUECKUH OIpoc,
5 | Kpussle BToporo nopsiaka P2 P’IB 4 2 0 6 HUH/AUBUlyalIbHOE
’ JoMalnHee 3agaHue No2
[TockocTh 1 IpsiMast IMHUS TEOPETHHCCIHI Onpoc,
6 R— Pl 4 4 0 9 KOHTpOJbHast pabora Ne3,
pOCTP TecT 3
Pl TEOPETHUUECKUH OIpoc,
7 | IoBepxHocTH P2 P’IB 4 3 0 6 HUH/AUBUlyalIbHOE
’ JoMannHee 3azanue Ne3
TEOPETHUUECKUH OIpocC,
PI1, WHIMBUyaJIbHOE
8 | KomruiekcHble yncia PII2, PI3 2 2 0 6 JomanHee 3axate Nod,
tecT No4
Hroro no Tadamie 36 36 0 71

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

Tema 1 Onpeodenumenu u mampuybi.

Coneprxanue TeMbl: OnpeIeTuTeNN BTOPOTO U TPEThEro NopsAKoB. [IpaBuna Berarcienus
OTIpEJIeTTUTENCH BTOPOTO M TPEThero nopsiaka. [lonsaTre MuHOpa 1 anredpandeckoro JOMOTHEHUS.
Onpenenurenu n-ro nopsaka. CBoicTBa onpeaenureneid. MeToasl BEIUUCIEHUS ONpeAeuTenei
(METON TIOHWIKEHHUs TOpSAKa, METOJ NTPHUBEIACHUS K TPEYroJbHOMY BHIY). Buasl maTpwuil
(kBagpaTHasi, €IUHUYHASA, MPSIMOYTOJbHAs, MUArOHANbHAs, MaTpulla - CTOJOel, Marpuia —
CTpOKa, HyJeBas ). BeIpok/ieHHass U HEBBIPOXKJIEHHAS] MATPUIIbl. TpaHCIIOHUPOBAHHAS MATPHIIA.
Jlunelinbple onepai: yMHOKEHUE MaTPULIbI HA YKCIIO U cl0oKeHHe MaTpull. CBOMCTBA TUHEHHBIX
orepanuii. Y MHOXKEHHE MaTpull, CBOIICTBA YMHOKEHHSI MaTpULL. DiIeMEHTapHbIe MpeoOpa3zoBaHUs
MmaTpuiibl. O0paTtHas matpuia. Heo0xoamumoe 1 JOCTaTOYHOE YCIOBHE CYIIECTBOBAHMS 0OpaTHON
MaTpuIel. Teopema O €IWHCTBEHHOCTH MATpHUIIbI, OOpaTHOW MaHHOW. MeTonbl HaXOXKIEHUS
oOpatHOM  MaTpumbl  (METOA  TPUCOSAWHEHHOM  MATpHUIlbl, METOA  DJIEMEHTApHBIX
npeoOpazoBanmii). Panr matpuisl. [lonstre 6a3ucHOro MuHOpa MaTpuilbl. Pa3nudnbie crmocoOb!
HaxXOXKJIEHWE paHra MAaTpHIIbl: METOJ OKAWUMIIAIOIMIMX MHHOPOB, NPHUBEIECHUE MATPULBI K
TpamenueBUIHON (CTyNMEeHYaToi) W JAuaroHajgbHOM ¢GopMe C TOMOIIBI0 DJIEMEHTapHBIX
npeoOpa3oBaHuil.



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

Bunel camocTosTeNbHON NOATOTOBKU CTYAEHTOB IO T€ME: IOJArOTOBKA TEOPETUUECKOMY
OIpOCy, MOJArOTOBKA K MPAKTUYECKUM 3aHATHUAM, IOATOTOBKA K KOHTPOJIbHON padoTe, HOAr0TOBKA
Kk Tecty 1, m3ydenume marepuana B COO (Moodle), moaroroBka xk MToroBomy TecTy IO
JUCLUIUIMHE.

Tema 2 Cucmema nuHelinbix aneedpaudeckux ypagHeHul.

Conepxanne Tembl: Cucrema JnuHEHHbIX anreOpanmyeckux ypaBHenuii (CJIAY).
OcHoBublie nioHsATUA. Pemenne CJIAY. DkBuBajieHTHbIC (PAaBHOCHIIBLHBIC) CHCTEMBbl YPaBHEHUH.
OnpeneneHHble M HEOINpeaenaeHHble, coBMecTHbe U HecoBMmecTHble CJIAY. IlpeacraBnenue
CJIAY B marpuunoit ¢opme. Marpuunsiii cioco6 pemenus CJIAY. Pemenue maTpudHOTO
ypaBHeHus. [IpaBuiio Kpamepa st pelieHus CUCTEM JIMHEMHBIX YPaBHEHUN C HEU3BECTHBIMHU
(reopema). Meton lMaycca nmisi cucTeMbl JUHEHHBIX YpaBHEHUW C Hew3BeCTHBhIMU. CucTema
JMHEWHBIX YpaBHEHUI C HEM3BECTHBIMHU; Oa3MCHBIE U CBOOOJHBIC HEU3BECTHBIC (TIEPEMEHHBIE).
O6mee u yactHoe pemrenust CJIAY. OnHOpoaHBIE CUCTEMBI IMHEWHBIX YPABHEHUH 1 UX PEIICHUS.
OcHoBHbIE CBOMCTBA OAHOPOHON cucTeMbl. DyHnameHTanpHas cucrema pemenuii (OCP) ogHo-
ponnoii CJIAY. UccnenoBanne CJIAY Ha coBmectHOCTh. Teopema Kponekepa — Kamnemnu.
Jluneiinpie mnpeoOpa3oBaHus (JIMHEWHBIE OMEpaTophl). MaTpuiia JHHEHHOro ormeparopa.
CobcTBeHHbIE 3HAYEHUS U COOCTBEHHBIE BEKTOPBI JIMHEWHOTO MpeoOpa3zoBaHusl.

@opMbI U METOABI MPOBEACHUS 3aHATHUI O TeMe, NPUMEHseMble 00pa3oBaTEIbHBIC
TEXHOJIOTHH: cTaHaapTHas, «MeTol KOOIepaTUBHOTO 00YUESHUS.

Buibl caMmocTosTEIbHOM MOATOTOBKH CTYIEHTOB 10 TEME: IOJrOTOBKA K TEOPETUYECKOMY
OTpOCy, MOJATOTOBKA K IMPaKTUYECKUM 3aHATUAM, BbinonHeHue MJI3, moaroroBka k Tecty 1,
n3yuenne matepuaina B CO0O (Moodle), moaroroBka k IToroBomy TecTy 1o IUCIHUILIHHE.

Tema 3 Dnemenmul 6eKMOpHOU aneedpbi.

Copepxanne Tembl: IIpsMOyrosbHbIE M NOJAPHBIE KOOPAMHATBI HAa IUIOCKOCTH.
[IpeoOpa3oBaHus KOOpAMHAT Ha IUIOCKOCTM M B IpocTpaHcTBe. CKalsipHble U BEKTOPHbIE
BEJIMYMHBI. BEKTOpBI Ha MIOCKOCTH M B IpocTpaHcTBe. Panmyc-Bexkrop. OnpeneneHue NIuHBI
(Momynsl) BEKTOpa; HYJEBOM BEKTOp; paBHbIE, IPOTUBOMOJIOXKHBIC, KOJUIMHEApHbIE U
KOMILIAHApHBbIE BEKTOpbI. JIMHEIHBIE ONEpalMd HaJ BEKTOPAMH: CIIOKEHHE BEKTOPOB U
YMHOXX€HHE BeKTopa Ha uucio. CBoOWCTBa JIMHEWHBIX omepanuii. [Ipoekius BeKTopa Ha OCh,
cocTaBiisronas (KOMIOHEHTa) BEKTOpa Ha OCh, CBOMCTBa MpoeKuid. JInHeitHas 3aBUCHUMOCTb
BEKTOPOB. YCJIOBHE KOMIUIAHAPHOCTH BEKTOPOB. ba3uc Ha IJIOCKOCTM W B IPOCTPAHCTBE.
Koopnunatsl BekTopa. PasnokeHue BekTtopa mo 0Oasucy. JlekapToB HpsIMOYroOJbHBIN Oa3uc.
JluneiiHble omepanuu HajJ BEKTOpaMU B KOOpAMHATHOM ¢opme. Hampasisroniue KOCHHYCBHI
BeKTOpa. [lenenune orpeska B JaHHOM OTHoWIEeHUH. CKalIpHOE NMPOU3BEICHUE BEKTOPOB U €TI0
cBoiicTBa. dU3MUECKUI CMBICH CKAJIIpHOTO Ipou3BeaeHus. CKalapHOe NMPOU3BEACHUE BEKTOPOB
B KoopauHaTHOU Gopme. Kocunyc yria mexxay BeKTopamu. Y CII0BUE KOJJIMHEAPHOCTH BEKTOPOB.
BekropHoe mpousBeneHrne BEKTOPOB U €ro cBoicTBa. ['eomeTpuueckuii 1 PU3NUECKUA CMBICITBI
BEKTOPHOrO MpousBeneHud. (CMeElaHHOE TIPOU3BEACHHE BEKTOPOB M €0  CBOWCTBA.
['eomeTpryeckuii cMbICI CMENIaHHOTO Npou3BeneHus. Heobxonnmoe U J0CTaTOYHOE YCIOBUE
KOMIIIAHAPHOCTH TPEX BEKTOPOB B IIPOCTPAHCTBE.

@®opMbl 1 METOJbI NPOBEACHHS 3aHITUH MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: CTaHAapTHas!, «MeTo]1 KOONEepaTUBHOT'O O0YUESHHUS.

Bunbl camocToATEIbHON NOATOTOBKY CTYAEHTOB 110 TEME: IOJATOTOBKA K TEOPETUUECKOMY
OIIpOCY, MOJITOTOBKA K MPAKTUYECKUM 3aHATHUSAM, IOATOTOBKA K KOHTPOJIbHOU paboTe, MOArOTOBKA
K Tecty 2, uzydeHue marepuasa B COO (Moodle), moaroroBka k MrtoroBomy TecTty IO
JUCLUTIIINHE.

Tema 4 llpsimasa na nrockocmu.



CopepxaHue TeMbl: OJIEMEHTHl AHAIUTUYECKOW TI€OMETPUM Ha IIJIOCKOCTH. Meroa
koopauHar. JIunus Ha miuockocT. OCHOBHBIE 337]a4H AHAIUTUYECKOW T€OMETPUH HA TUIOCKOCTH.
[Ipamas Ha 1ockocTH. [IOHATHS HOPMAJIBHOIO W HAIPABISIIOLIETO BEKTOPOB IPSIMOIA.
HopMmanbHOoe ypaBHEHHE TpSIMOM M €ro TIE€OMETPUYECKUH CMBICI. YPaBHEHHE MPSMOH,
OpoXoJsAlIel dYepe3 MaHHYI0 TOYKY MEpPHeHIUKYISIPHO 3aJaHHOMY HampaBieHuto. OOiee
ypaBHEHHE MPSAMOM U €ro YacTHbIE Cllydau. Y paBHEHHUE MPSMOI ¢ YIIIOBBIM KO3(h(UIIMEHTOM U
€ro reOMETPUYECKHUM CMBICI. YPAaBHEHHE INPSAMON B OTPE3KAX U €r0 T'€OMETPUYECKUN CMBICIL
Kanonunueckoe ypaBHeHue npsmoil. [lapamerpuueckue ypaBHeHUS IPAMON. Y paBHEHUE MPSIMOIA,
IIPOXOJAIIEH Yepe3 BE JaHHbIE TOYKH. Y paBHEHHUE NIPSIMOM, IPOXOAA-1IEH Yepe3 JaHHYIO TOUKY
B 33JJaHHOM HaIIpaBJICHUHU. Y CIOBUS NapaJUIEIIBHOCTA U NEPHEHANKY-ISIPHOCTH JIBYX HPSIMBIX.
Yroa Mexnay AByMs IPSIMBIMHU. Y CJIOBHSI NAPAJUIEIBHOCTH U IEPIEHIUKYJIIPHOCTH IBYX IIPSIMBIX,
3aJJaHHBIX OOIIMMHU ypaBHEHUSIMU. PaccTosiHue OT JaHHOM TOYKH /10 MPSMOI Ha MIOCKOCTH.

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MPUMEHsSEMble 00pa3oBaTeIbHBIE
TEXHOJIOTUH: cTaHaapTHas, «MeToJ KOorepaTUBHOIO 00y4YEeHHUS.

Buibl caMocTOSATENBHOM TOATOTOBKH CTYIEHTOB 10 TEME: IIOJrOTOBKA K TEOPETUYECKOMY
OIIpOCY, HOJATOTOBKA K MPAKTHUYECKUM 3aHITHSIM, IIOATOTOBKA K KOHTPOJIBHOU paboTe, MOAroTOBKa
K Tecty 3, m3ydenue marepuana B COO (Moodle), moaroroBka x MrtoroBomy TecTy IO
JUCLHUILIINHE.

Tema 5 Kpusvie 6mopoco nopsoxa.

Copnepxanue Tembl: Kpusble BToporo nopsaka. Kanonnueckoe ypaBHEHHUE OKPYXHOCTH.
Durc, ero KaHOHWYECKOe ypaBHEHHE M CBoiicTBa. MccnemoBanue (popmbl 3iIUIica MO €ro
ypaBHeHHI0. OKpYKHOCTb KaK YaCTHBIHN ciydail anunca. [lapameTpruueckue ypaBHEHHU I IIIUIICA.
['unep6ona, ee KaHOHMYECKOE ypaBHEHUE U cBolicTBa. ConpspkeHHas runepboia. MccnenoBanue
dopmel Turepbonbl. [Tapamerpudeckue ypaBHeHUs runepOonbl. [lapaboia, ee KaHOHUYECKOE
ypaBHeHUe U cBoiicTBa. Mccnenoanue popmbl mapabomnsl. Ob1Iee ypaBHEHHE KPUBOM BTOPOTO
NOpSI/IKA U €To MPHUBEICHUE K KaHOHWYecKoMy BuAy. Kiaccudukanus KpUBBIX BTOPOTO MOPSIKA.

@opMbl U METOJBI TPOBEACHHS 3aHIATUN MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
TEXHOJIOTUH: CTaHJapTHasl.

Busl caMocTOsITEILHOM MOATOTOBKH CTYJIEHTOB I10 TEME: MOJATOTOBKA K TEOPETUUECKOMY
OIIpOCY, MOATOTOBKA 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
KOOpPAMHAT B IpocTpaHcTBE. III0CKOCTH, HOpPMaNbHBIM BEKTOp IUIOCKOCTH. HopmanbHOe
YpaBHEHUE INIOCKOCTH U €0 T€OMETPUYECKUI CMBICI. Y paBHEHUE IIJIOCKOCTH, IPOXOIAIIEH yepes
3aJJaHHYI0 TOUKY, NEpIEHAUKYIAP-HO 3a/JaHHOMY HarnpaBieHuto. O01ee ypaBHEHHE TIIOCKOCTH
U €ro 4acTHbIC CIIy4au. YPaBHEHHE IUIOCKOCTH B OTPE3Kax M €ro reOMETPUYECKHUH CMBICIL.
YpaBHEHHE IUIOCKOCTH, IPOXOMALICH 4Yepe3 TpU 3aJaHHbIE TOYKU. YIOJI MEXKIy ABYyMS
IJIOCKOCTSIMH, B3aMMHO€E PACIIOJIOKEHUE JBYX IJIOCKOCTEN. PacCTOsIHME OT TOYKH 10 TUIOCKOCTH.
B3auMHOe pacrionokeHue TpeX IUNIOCKOCTEH B IIPOCTPAHCTBE, CBA3b C PEILIEHUEM CUCTEMBI TPEX
JUHEMHBIX ~ anreOpamdyeckux  ypaBHEHMH ¢  Tpemss  He-u3BecTHbIMH.  [loctpoeHue
wiockoctu.O0mue ypaBHeHus npsamoil. Kanonndeckue ypaBHeHust npsmoii. Ilapamerpuueckue
YpaBHEHUS MPSMOM. YpaBHEHUS NPSIMOM, MPOXOIALIEN Yepe3 JIBE JaHHBIE TOYKH. YTOJI MEXIY
JBYMS MPAMBIMH. YCIOBHS NapaJUIEIbHOCTH U IEPHEHIUKYISIPHOCTH JBYX IMpsMBIX B
npoctpancTBe. CkpemuBaromuecs npsaMoie. Heo0xonmmumoe 1 1ocTaTouHOE yCIIOBUE MepeceyeHust
HE NapajienbHbIX NpsAMbIX. [IpuBenaeHne oOmMX ypaBHEHMN NMPSAMONW K KaHOHUYECKOMY BHIY.
IIpoeknusa mHpsAMOM Ha IUIOCKOCTb. YTOJI MEXAY NPSIMOM M IUIOCKOCTBIO. Y CIOBUS
NapaJUIeJIbHOCTH U IMEPIEHIUKYIAPHOCTH MPsMOM M IUIOCKOCTH. llepecedeHune mnpsamoinl u
IJIOCKOCTH B TPOCTpaHCTBE. [[prHaIIe)KHOCTh MPSIMOM TIJIOCKOCTH.



@opMbl U METOABI MPOBEACHUS 3aHATUH MO TeMe, NpUMEHseMble 00pa3oBaTeIbHBIC
TEXHOJIOTUH: CTaHIapTHas, «MeTo/1 KOOTIePaTUBHOTO O0yUCHHUS.

BI/I[[BI CaMOCTOSITEIILHOU MOATOTOBKH CTYACHTOB 11O TEMC: ITOATIOTOBKA K TCOPECTUICCKOMY
OIPOCY, MOATOTOBKA K TPAKTHUECKUM 3aHATHSM, IIOJATOTOBKA K KOHTPOJIbHOM paboTe, MOrOTOBKA
K Tecty 3, m3ydenme marepuaia B COO (Moodle), moaroroBka k MTOoroBomy TecTy IO
JMCITUTLITHHE.

Tema 7 Ilosepxrocmu.

Conepxanne Tembl: [IOBEpXHOCTH BTOPOTO TMOPSAIKA M WX KAHOHUYECKUE YpPaBHEHUSI.
[ToBepxHoctu Bpamenus. Lununapudeckue noBepxuoctu. Konnueckue nosepxHoctu. MHUMBIE
noBepxHocTH. Diuncou. ['unepbononasl. [Tapabononasl. Meron ceueHui ISl UCCIETIOBAHUS
U TOCTPOEHHS IMOBEpXHOCTEeH BTOporo mnopsaka. OOmiee ypaBHEHHE IMOBEPXHOCTH BTOPOTO
MOPSIIKA U €T0 MPUBEICHUE K KAHOHUYECKOMY BUJTY.

@opMbl U METOJBI HPOBEACHHS 3aHIATUH MO TeMe, NMpUMEHseMble 00pa3oBaTebHbIC
TEXHOJIOTUH: cTaHaapTHasi, «MeToJ| KOOIIepaTHBHOTO O0YICHHUS.

Buel camocTosTeNIbHOM MOATOTOBKH CTYIEHTOB 10 TeME: MOJAr0TOBKA K TEOPETUYECKOMY
OIpoCy, TOArOTOBKA K IPAaKTUYECKOMY 3aHsTHIO, BbinoaHeHue M/13, nzyyenune matepuana 8 CO0
(Moodle), moaroroBka k IToroBomy TecTy Mo JTUCIUILIUHE.

Tema 8 Komnnexcuvie yucia.

Conepxxanne Tembl: OcHOBHbIe TOHATHSA. Onepaluu HaJ KOMIUIEKCHBIMH YHCIIAMU:
CIOKeHHe (BbIUMTAHUE), YMHOXKeHHe, nenenue. CBoicTBa omeparuii. Moaynb KOMITJIEKCHOTO
yuciaa M ero cBomcrBa. CONpsHKEHHOE KOMIUIEKCHOE YMCIO M ero cBoicTBa. KommiekcHas
IJIOCKOCTh, TEOMETPHUYCCKOE M300paKeHHE KOMIUICKCHOT'O YMCIa Ha KOMIUIEKCHOM TUIOCKOCTH.
@DopMBI 3alMCH KOMIUIEKCHOTO YHUCIIA: airedpandeckasi, TPUTOHOMETPHUUYECKasl, MOKa3aTelbHas
(npencraBnenue Dinepa). [lelcTBUS HAJ KOMIUIGKCHBIMH YHCIIAMH B TPUTOHOMETPUYCCKOMN
dbopme. @opmynbel MyaBpa (Bo3BeJeHHE KOMIUIEKCHOTO YUCiIa B CTENEHb, U3BJICYCHUE KOPHS U3
KOMILJIEKCHOT'O YHCJIa).

@dopMBI ¥ METOJBI TPOBEACHHS 3aHITHHA 1O TeMe, NMPUMEHSIEMbIe 00pa30BaTeIbHBIC
TEXHOJIOTHH: CTaHAApTHAs.

Bupl camocToATeTbHOM OTOTOBKHU CTYJEHTOB 110 TEME: TIOJIT0OTOBKA K TEOPETUUECKOMY
OMpoCy, NOATOTOBKA K MPAKTUYECKOMY 3aHATHIO, BbioHeHne U /13, uzyyenune marepuana 8 CO0
(Moodle), moaroroBka k MItoroBomy TecTy 1o JUCLUILUIUHE.

5 Meroauyeckne yka3aHusi AJdsi OOYYAIOIIMXCHA MO W3YYEeHHIO M peau3aluu
AUCHUILIMHBI (MOZYJIs1)

5.1 Meroanueckue peKOMeHAAUMH OOYYAWIIUMCH M0 M3YYEHHUI0 IMCUMIUIMHBI H 10
o0ecIeYeHN 0 CaMOCTOSITeJIbHOM padoThI

[Ipn peanuzanuu IUCUUIUIMHBL (MOJYJIsl) NMPUMEHSETCS IJIEKTPOHHBIM Y4eOHBIM Kypc,
pa3sMelEHHbIN B cucTeMe 31eKTpoHHOro o0ydenus Moodle.

Jli1g oOecrieueHns CUCTEMAaTHUECKOM U peryysspHOi pabOThI O U3YYEHUIO TUCIUIUINHBI U
YCIEIHOTO MPOXOXKACHUS TEKYIIUX U MPOMEXKYTOUHBIX KOHTPOJIBHBIX MCIIBITAHWHA CTYACHTY
PEKOMEHIyeTCsl MPUACPKUBATHCS CIEAYIOLIEr0 MopsAaKa O0yueHus:

- CAMOCTOATENBHO ONPEACTUTh 00BEM BpEMEHH, HEOOXOIUMOTO /7Sl MPOPabOTKH KaXKa0H
TEMBI;

- peryispHO H3y4aThb KaXAYH TeMY IUCHUIUIMHBI, MCIONb3Ys pa3iauuHble (HOpMBI
WHAUBUAYAJIbHON paboThI;

- COTJIaCOBBIBATh C MPEIOIaBaTeNIeM BBl PAOOTHI MO U3YUEHUIO TUCIUILTUHBIL.



[Ipy BBITTOJIHEHUW WHAWBUIYaTbHBIX JOMAITHUX 3aJaHUNl HEOOXOIWMO HCIIOJH30BATh
TEOPETUUECKHI MaTepual, JieJaTh CChbUIKM Ha COOTBETCTBYIOIINE TEOPEMBI, CBOMCTBA, POPMYJIbI
u 1p. Pemenne WMJ/I3 BeImonHSIETCS TOAPOOHO M COMEPKUT HEOOXOIUMBIC TOSCHUTEIHHBIC
CCBLIKH.

CamocToATenbHOCTh B y4eOHOW paboTe CrocoOCTBYET Pa3sBUTHIO 3aMHTEPECOBAHHOCTH
CTyJEHTa B H3y4aeMOM MaTepHuajie, BbIpadaThIBa€T Yy HEro YyMEHHE U MOTPeOHOCTh
CaMOCTOSITEJIbHO TOJydyaTh 3HAHMUS, YTO BECbMa BaXHO JUIs CHIEHHAIKUCTa C BBICHIUM
o0OpaszoBaHHEM.

[lenpro caMoCTOSTENTEHOM PabOTHI CTYJEHTOB SIBIISICTCS OBNafcHHE (DyHIAMEHTATbHBIMH
3HAHUSAMU, TPOPECCUOHATBHBIMU YMEHUSIMHU U HaBBIKAMH JESATEILHOCTH MO MPOMUITIO, ONTBITOM
TBOPYECKOM, UCCIIE0BATEIBCKON ACATEIBHOCTH.

CaMmocTtosiTenbHass paboTa CTyIeHTa BKJIIOYAET CJICAYIOUIME BHbI, BBIIOJHSEMbIE B
cooTBeTcTBUU ¢ DenepanbHbIM TOCYJAPCTBEHHBIM 00pa30BaTENbHBIM CTAHIAPTOM BBICIIETO
00pa3zoBaHus U pabOYNM YICOHBIM IIJIAHOM:

- ayJIUTOpHasi CaMOCTOsITEeIbHAs padoTa CTYAEHTA MO/ PYKOBOJCTBOM M KOHTPOJIEM
npernoaaBaress Ha JISKIUU;

- BHEAYJIUTOpHAs CaMOCTOSITeNIbHasi paboTa CTYyJEHTa I0J] PyKOBOJCTBOM U KOHTPOJIEM
MpenojaBaTess: U3ydeHue TEOPEeTUYECKOT0 MarepHala, MOATOTOBKA K ayAUTOPHBIM 3aHSATHSIM
(JIexmus, MpaKTUYECKOe 3aHATHE, KOJUIOKBHYM, KOHTPOJbHAs paboTa, TECTUPOBAHUE, YCTHBIM
OTIPOC), AOMOIHUTENbHBIC 3aHATHS, TEKYIINE KOHCYIbTAI[UH 110 AUCLIUILINHE.

KoHTposib ycieBaeMOCTH OCYIIECTBISIETCSI B COOTBETCTBHM C PEUTUHIOBOW CHCTEMOM
OILICHKH 3HAaHUU cTyAeHTOB. OleHKa Mo quciuIuiae onpenensercs no 100-0anpHON mikane Kak
cymMma OauioB, HaOpaHHBIX CTYACHTOM B pe3ysibTaTe PabOTHl B CEMECTpe: 00s3aTeIbHBIMU
OamaMu  OLIEHMBAETCS IMOCEIIEHUE JICKIIMOHHBIX 3aHsATHi, paboTa Ha MPAKTHYECKHUX
(ceMHHapCKuX ) 3aHATHUSX, TEOPETUUECKHM OIIPOC, TECTHI, BHIIOJHEHUE KOHTPOJIbHBIX padoT, /13,
MPEyCMOTPEHHBIX YU€OHBIM IIIAHOM.

Pacnipenenenue 6aiaoB 10BOANUTCS A0 CTYACHTOB B Hayajle CEMECTpa.

Y4eOHBIM MJIAHOM MPEAYCMOTPEHBI KOHCYIbTAIlUU, KOTOPBIE CTYAEHT MOXET MOCelaTh
I10 YKEJIaHHUIO.

[Tpu peanuzanuu JTUCHUILTUHBI (MOJIYJIS1) IPUMEHSETCS DIEKTPOHHBIN Y4eOHBIH KypcC,
pa3MemEHHBIN B CUCTEME JIEKTPOHHOTO 00ydenus Moodle.

5.2 OcobenHocTn opranu3zanuu OOY4YeHHUs] JJI JHI € OrPAHMYEHHBLIMH BO3MOXKHOCTAMM
310POBbSI 1 HHBAJINI0B

[Tpu HEOO6X0IMMOCTH 0OYUAIOIIMMCS U3 YHCIIA JIUL C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU
3/10pOBbsI ¥ MHBAIMJIOB (I10 3as1BJICHUIO O0yYaIOUIerocs) MpeaocTaBisieTcs yueoHas
uHOpMalKs B TOCTYIHBIX (pOpMax C yU€TOM UX UHAUBUAYAIBHBIX MCUXO(PU3NIECKUX
0COOEHHOCTEH:

- JUIS JTUI] C HApYIIEHUSIMU 3pEHUS: B IeUaTHOM (popMe yBelInYeHHbIM HIPUPTOM; B (hopme
SJICKTPOHHOI'O JOKYMCHTA, UHIUBUIYaAJIbHBIC KOHCYJIbTallun C IMPUBJICYCHHUEM
TU(IIOCYPIOTIEPEBOAUNKA; MHANBUAYAJIbHBIE 3aaHUs, KOHCYJIbTALUU U JP.

- JUIs1 JIUL C HApYLLIEHUSIMU CTyXa: B leyaTHOU ¢opMme; B hopMe 3JIEKTPOHHOTO IOKYMEHTA;
UH/IMBUYyaJIbHbIe KOHCYJIBTAllMM C MPHUBICYEHUEM CYpAONEPEBOIUMKA; HHIUBUAYaJIbHbIC
3aJlaHusl, KOHCYJIbTAllUU U JIp.

- JUTs1 JTUI] C HApYLIEHUSIMHU OTIOPHO-/IBUTATENILHOTO alllapaTa: B eyaTHo# ¢popme; B hopme
SJICKTPOHHOI'O IOKYMCHTA; HHANBUAYAJIIBHBIC 3aJaHN, KOHCYJIbTallu U OP.



6 ®oHI OLEHOYHBIX CPEICTB JJIfl MPOBEJIEHUN TEKYIIEero KOHTPOJIsI U MPOMeXKYTOYHOMI
arTecTalMU O0YYAOIIMXCH 10 IUCHUIIMHE (MOLYJII0)

B coorBerctBun ¢ TpeboBanmsimu PI'OC BO mns arrectaumu oOydarommxcs Ha
COOTBETCTBHE HX NEPCOHAIBHBIX JOCTIDKCHHH IIAHUPYEMBIM pe3yibTaraM OOydeHHus 10
JUCHUTUTMHE (MOAYIIO) CO3AaHbl (POHIBI OLIEHOUHBIX CPEACTB. THIIOBBIE KOHTPOJIBHBIC 3aJaHUS,
METOJIMYECKHE MaTepHaibl, ONpPECIIOINe IPOLEeIyphl OICHWBAHHMA 3HAHWHA, YMEHUH WU
HaBBIKOB, a TAK)KE KPUTEPUH U TIOKA3aTeIH, HEOOXOAUMBIE [T OLICHKU 3HAHUH, YMEHUH, HABBIKOB
M XapaKTepusymomue dTanbl  (GOpPMHpPOBAaHUS KOMIICTEHIMH B  IPOIECCE OCBOCHUS
00pa3oBaresibHON MpOrpamMMmBbl, ripeacTaBieHsbl B [Ipunoxenun 1.

7 YueOHO-MeToauYecKoe U MH(POPMAITMOHHOE o0ecnevyeHne TUCIUILTHHBI (MO1YJIA)

7.1 Ocnoenaa numepamypa

1. boprakosckuii, A. C. JIuneiinas anredpa B mpuMepax U 3aadax : yaeOHoe mocooue /
A. C. boprakoBckuii, A. B. [TanteneeB. — 3-e u3., 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 (Jlata obparenus - 05.09.2025)

2. UBnea, A. M. OCHOBBI aireOpbl U aHATIMTUYCCKOW TeOMEeTpUu : yueOHHK / A. M.
NBneBa. — 2-e¢ u3n. — HoBocubupck : HI'TY, 2021. — 286 ¢. — ISBN 978-5-7782-4430-6. —
Tekct : onekTpoHHsli / Jlamb @  2JIEKTpOHHO-OMOnmWoTewHas cuctema. —  URL:
https://e.lanbook.com/book/216242 (nata ob6pamenus: 09.09.2025). — Pexum poctyma: ans
aBTOPU3. IIOJI30BATEIICH.

3. Toranos A. II. JUHEMHAS AJITEBPA U AHAJIMTUYECKAS TEOMETPUSL.
Y4eOHUK U TPaKTUKyM JAJsl By30B [DnexTpoHHbIi pecypc] , 2020 - 309 - Pexxum mocryna:
https://urait.ru/book/lineynaya-algebra-i-analiticheskaya-geometriya-451035

7.2 Jlonoanumensvhas numepamypa

1. BypwmucrpoBa, E.B. Jluneiinas anreOpa: y4eOHHK W OPAKTHKyM sl BY30B /
E. b. Bypmucrposa, C.TI'. JlobanoB. — Mocksa : M3marensctBo IOpaiir, 2023. — 421 c. —
(Beiciee  oOpazoBanme). — ISBN 978-5-534-15839-7. — Tekct : DSIEKTPOHHBIN //
O6pazoBarenpHas mnatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/509853 (mara
obpamenus: 01.03.2023).

2. llymamn, I'. . Anrebpa u reometpus : yaeonoe mocooue / I'.1. lllyman, O.A. Bonruna,
H.YO. T'onoxnas. - Mocksa : PUOP : MTHOPA-M, 2025. - 160 c. - (Bsiciiee obpazoBanue). —
DOI: https://doi.org/10.12737/1708-1. - ISBN 978-5-369-01708-1. - TekcT : 3JIEKTPOHHBIH. -
URL: https://znanium.ru/catalog/product/2082656 (/lata o6pamienus - 05.09.2025)

7.3 Pecypcor ungpopmayuonno-menekommynukayuonnoi cemu ""Humepnem',
6KI04as npogeccuonanvuvlie 06a3bl OAHHBIX U UHPOPMAUUOHHO-CRPAGOUHDLIE
cucmemul (npu HeodX00UMOCmMU):

Marematuueckuii popym Math Help Planet (http://mathhelpplanet.com/static.php)
O6pasosarenbHas miathopma "FOPAUT" - Pexxum gocrtyma: https://urait.ru/

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

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

DnexTpoHHO-0ubnuoreyHas cucrema "ZNANIUM.COM"
DOnekTpoHHO-Onbmoreynas cucrema "JIAHB"

OnekTpoHHO-0MONMMOTEeYHas cucTteMa u3narenbcrBa "HOpaift" - Pexxum noctyna:
https://urait.ru/

NoookrwbdPE



8. Open Academic Journals Index (OAJI). [Ipodeccuonanbnas 6a3a naHHbIX - Pexxum
noctyma: http://oaji.net/

9. [Ilpesunmentckas Oubnuoreka wuMm. b.H.Enpimna (0a3a [maHHBIX —pa3iHYHBIX
npodecCHOHANIBHBIX 00acTei) - Pexxum nocryna: https://www.prlib.ru/

8 MarepuajbHo-TeXHHYECKOEe oO0ecrevyeHne IUCHUIVIMHBI (MOAYJsl)) W MNepevYeHb
HH(OPMANMOHHBIX TEXHOJIOIHWii, UCMOJIb3yeMbIX NMPH OCYLIECTBJEHNH 00Pa30BATEJIHLHOIO
npoiecca no AMCUMILVIMHe (MO1YJ/II0), BKJIIOYAsl MepevyeHb MPOrpaMMHOro odecrnevdeHust

OcHOBHOE O6ODVI[0BaHI/IeZ

e MynbT. Meauiinbiii koMiuiekT Ne 2: [Ipoektop Panasonic PT-LX26HE, moronounoe
kpemienne Tuarex Corsa, kiemmHblit Mmoaynb Kramer WX -1N, konnektop VGA, skpad Lumien
Ecopicture

e Mynbrumenuiinas Tpudyna E-Station S
e [Ipoextop Ne 1Epson EB-480

IIporpamMmmHoe o0ecrieyeHue:
e Microsoft Office Professional Plus 2013 Russian




	40_1.pdf
	rpd40_0.pdf

