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

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

Tabnuiia 3amosHgeTcs B COOTBETCTBHUU C pazaenoMm 1 PaGoueil mporpaMmbl TUCHUTUTHHBI

(Momyst).




3 IlepeyeHb OLICHOYHBIX CPEICTB

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

KonTtponupyemsle maHUpyeMBbIe pe3

Kontpoaupyemsie TeMBI 1

HaumeHOBaHME OLIEHOYHOTO CPE/ICTBA U TIP
encrasienue ero B POC

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




Konrponbnas pabor

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

JIMHHA B IPOCTPAHCTBC

a




Tect Tect

Pa3HoypoBHEBBIE 3a

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

4 Onucanue npouexypbl OlleHUBAHUS

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

Oasuiam.

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

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

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




S IlpuMepHbIE OLIECHOYHBIE CPeACTBA

5.1 IlpumepHbIii epevyeHb BONMPOCOB MO0 TeMaM

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

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

44, B yeM 3aKiI04aeTcs HEOOXOAMMOE U TJOCTATOYHOE YCIIOBHE KOMIUTAHAPHOCTH

TpeX BEKTOPOB?

K Teme 4

1. ChopmynupoBaTh OCHOBHBIC 33/Ia4H aHATUTHYECKON reOMETPHUH.

2. Yto Ha3bpIBaETCsl ypaBHEHUEM JIMHUU HA IJIOCKOCTHU?

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

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

5. Kakoii BekTop Ha3bIBaeTCsl HOPMAJIbHbBIM?

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

MaJIbHBIX BEKTOPOB?

7. Kakoil BEKTOp Ha3bIBACTCS HAINPABJISIIOLIAM?

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

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

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

11. Kak BBIYMCIUTH PACCTOSIHUE OT TOUYKH J10 IPSIMOit?

K teme 5

1. Yto Ha3bIBAETCS OKPYKHOCTHIO?

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

3. YUto Ha3bIBAETCS SIUTUIICOM?

4. KakoBO KaHOHMYECKOE ypaBHEHUE 3JunIca’?

5. Yrto Takoe nmojiyocH 3yumrnca?

6. Uto Ha3bIBaeTCS HIKCUEHTPUCUTETOM AJLIuIca?

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

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

9. CKONBKO OCE CUMMETPUM UMEET IUTHUIIC?

10. Kakas kpuBas Ha3bIBaeTCs runepoosoi?

11. KakoBO KaHOHHYECKOE YpaBHEHUE TUTIEPOOTBI?

12. CxonbKo ocell CMMMETpHUH UMeeT runepoomna?

13. YTo Ha3bIBaETCS SKCLIEHTPUCUTETOM TUIIEPOOIIBI?

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

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

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

17. Yro HazbIBaeTcs mapabooi?

18. KakoBO KaHOHHYECKOE YpaBHEHHE MMapadoIbl (YeThIpe ciayyas)?

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

20. CxonpKO oceil CMMMETpHUH uMeeT napabdosa?

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

K Tteme 6

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

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

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

4. Kak 3anuchIBaeTCsl ypaBHEHHUE TUIOCKOCTH B OTpe3Kax?

5. Kakoli BEKTOp Ha3bIBa€TCsl HOPMAJIbHBIM?

6. [laTe omnpeneneHue yria MeX1y TUIOCKOCTSIMHU?

7. YcioBue napamieabHOCTH ABYX INIOCKOCTEN?



8. YcioBue nepneHANKyIIpHOCTH IBYX IJIOCKOCTEN?

9. OnpexneneHue paccTOSSHUS OT TOUYKH JO IUIOCKOCTH.

10. Kak 3ayaercs npsimast B poCTpaHCTBE?

11. Kakoii BeKTOp Ha3bIBa€TCsl HAIIPABJISAIOUIUM?

12. Kak BBIYMCIUTH KOOPAWHATHI HAIIPABJIAIOIIETO BEKTOpa?

13. Kakumu ypaBHEHHSIMH MOXHO 33JaTh NPSAMYIO B IPOCTpaHCTBE?

14. Yron mexny 1ByMs IPSIMbIMU B IIPOCTPAHCTBE.

15. KakoBo ycnoBue napajuieIbHOCTH IPSIMBIX B IPOCTPAHCTBE?

16. KakoBo ycioBre NeprneHIuKyIIpHOCTU IPSIMBIX B IIPOCTPAHCTBE?

17. Yron mexay npsiMoil U IMJIOCKOCThIO B MPOCTPAHCTBE.

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

MpOCTpaHCTBE?

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

O 00 1O\ L AW

0 3N L kAW

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

3JlaracT MaTepual

5.2 Ilpumepsl 3agaHnii I BBINOJTHEHHS KOHTPOJIbHBIX padoT

KonTtpoabHnas padora Nel «Onpeaenurenn 1 MaTpuLbD).




2 2 -3

1. Beruucnute onpenenurens 2 1 -1

6 2 -2
2 7 6 1 9 1
2. Manpt MaTpust A =2 0 7|, B=(0 -1 2 |,
3 3 4 1 =5
10 —-10 12
c=1-3 1 2
6 2 2
Beruncautb 54-4B+C.
0 01
-1 -1
11 2
3. Haiitu 2 2
2 2 3 1
1 1
3 3 4
2 1 4
4. Jlana matpuniaD = | 6 3 12 |. Haiitu panr matpuupbl.
-10 -5 =20
3 -4 5
5. Haiitu matpuily, oOpaTHyIO 1aHHOM, U cAenaTh MpoBepky | 2 -3 1
3 -5 -1

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 mapamienorpamme ABCD O — touka nepecedenus quaronaneii, AB=a, BO=h.

Beipazuts uepes aub BEKTOP m= %ﬂé +BC+DA.

2.3Has,4t0 a=«a-i+5-j—k u b=3-i+ j+ -k KONIUHEApHbIE, HAUTU YUCIIA @ U 3

3. Haiitu 5x5,ecm/1 H=5, ‘5‘=6, a-b=6.

4. TIpoBepuTh KOMILIAHAPHOCTH BEKTOPOB 5 = (2;—1;3), 5 = (1;4;2)14 E = (1;],'1).

Kpamkue memoouueckue ykazanus

KontponbHas paboTa TO3BOISET OMpEAETUTh ypOBEHb yCBOeHHs Marepuaina. Ilepex
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

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

4. ITocTpouts Teno y=X,y=0,x=1,z =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

U3 Nel

Brruuciautb OMMpeaACIUTEIbL MCTOAOM IMMOHWKCHUA IMOPAAKaA 10 BTOPOro
1 2 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

PemnTh HEOJHOPOMHYIO CHCTEMY JIMHEHHBIX alreOpaudecKuX YPaBHEHUM METOIOM
l'aycca:

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

Jlokasathb, 4TO CHCTEMa JIMHEWHBIX alireOpanyecKnX ypaBHEHUN COBMECTHA U PEUIUTH e€:
1) MaTpUYHBIM METOJIOM;
2) no popmynam Kpamepa.
—X1 +2X2 +X3 =—7,
2X1 — X2 +5X3 =1,
3xX1 —3X2 +2x3 =10.
Kpamkue memoouuecxue ykazanus
[Ipy BBIMOJNIHEHMM WHAWBHAYAIBHBIX JOMAIIHMX 3aJlaHUM HEOOXOIUMO HCIOJIBb30BaTh
TEOPETUYECKHI MaTepual, JIeJaTh CChUIKM Ha COOTBETCTBYIOIINE TEOPEMBI, CBOMCTBA, POPMYJIBI
u np. Pemenne W3 BbImosHsAETCS MOAPOOHO M COACPKUT HEOOXOIUMBIE TMOSICHHUTEIbHBIC
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
HIEHUsI, METOJI TPaBUJIbHBL, paboTa 0hopMIICHa COTTIACHO TPEOOBAHUSM;

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

2 0 3agaHus He BHITOJIHEHBI HIIH BBITOJIHEHB! HENTPABIIIHHO

U3 NeS
1. IlocTpouTh KpUBYyI0 p=————— B NOJSIPHOM CHUCTEME KOOPJAMHAT IO TOYKaM,

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

2. Haiitu ypaBHeHHMe MNONy4Ye€HHON JMHUU B MpPSIMOYrOJbHOM JEKapTOBOM cucreme
KOOpJIMHAT, Havyajo KOTOPOW COBMAJaeT C IOJIIOCOM, a IOJIOKMUTEIbHAs MOIYyoch adcuuce — ¢
HOJIIPHON OCHIO U 110 YPABHEHUIO OIIPEIETUTE BUJL KPUBOM.

Kpamxue memoouueckue yxkazanus
[Ipu BBIONIHEHUU HWHAWBUIYaIbHBIX JOMAIIHUX 33JaHU HEOOXOJUMO HCIOJIB30BaTh
TEOPETHUECKUI MaTepual, AejiaTh CChIIKH Ha COOTBETCTBYIOIINE TEOPEMBI, CBOMCTBA, (DOPMYJIBI
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, pa0doTa 0(opMIIeHa COTIIACHO TPEOOBAHHSIM;

3 1 3amaHust BEITOJHEHBI TIOJTHOCTEIO, C CYIIECTBEHHBIMHU OIIMOKaMHU, HO TIOAXO/T K PEIICHUIO, 1
Jiesl peIICHHs, METOJT IPABIIIBHBL, pa0boTa 0popMIICHA HE IO 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= w

2i(3-1)

2. Haittn (—1+ \/§i)7.

3. Pemnts ypaBHEeHUE 24 =—1-i.



Kpamkue memoouuecxue ykazanus
[Ipy BBIMOJIHEHMM WHAWBHAYAIBHBIX TOMAIIHMX 3aJlaHU HEOOXOIUMO HCIOJb30BaTh

TEOPETUYECKHI MaTepuall, JeaTh CCBUIKM Ha COOTBETCTBYIOIIME TEOPEMBI, CBOMCTBA, (HOPMYIIBI

u np. Pemenne M]3 BbIMoOSHSETCS MOAPOOHO M COACPKUT HEOOXOIHUMBIE IOSCHHUTEIIbHBIC
CCBIJIKH.
LlIxana oyenku
Onuenka | bamnsl | Onucanue
5 3 3aaHus BHIITOJIHEHBI ITOJHOCTHIO M PaBHIBHO, paboTa 0(hopMIIeHa COTJIACHO TPEOOBAHUIM
, pellIeHNEe COAEPIKUT HEKOTOPBIE HETOUHOCTH M HECYIIIECTBEHHBIE OIIMOKY;
4 2 3aaHus BHIITOJIHEHBI TIOJIHOCTHIO, C HECYIIECTBEHHBIMH OIMIMOKaMU, HO ITIOIXO0/1 K PEIICHUIO
, IJiesl pEIIeHNs], METOJT IPABIIIBHBL, paboTa 0OpMIICHA COTJIACHO TPEOOBAHUSM;
3 1 3aaHus BBIITOJIHEHBI ITOJHOCTBIO, C CYIIECTBEHHBIMHU OINMOKAaMU, HO MOJX0J] K PELICHHIO, 1
Jiesl pelIeHAs, METOI IPAaBIIIbHBL, paboTa odopMIleHa He 10 TpeOOBAHUAM
2 0 3amaHus He BHIIOJTHEHBI WIIM BBIITOJTHEHBI HENPABUIHHO

5.4 Ilpumepnbl TECTOBBIX 3aJaHUI

HTOoroBLIii TECT IO AUCIHHUILINHE

1 3 4
1. Onpenenurens (—2 1 2| paBeH
-3 2 _
1)33
2)32
3)-33
4)-32.
-1 1-10 2
2. Panr matpuiisi “bs=s 2T paBeH
4 3-3 75
-5 2 0-5 2
1)2
2)3
3)4
4)5.
-2 30 -2 30
3.Ecom A=| 1 2 1|, B=|-3 1-1|,TosaeMeHT c,; Matpunsl C = A-B paseH....
-3 1-1 -4 3-2
-2 3
4. 1ns maTpuil A=(2 1_1_2) B= L4 HMMEIOT CMBICII BBIPAXKEHUS
4-3 5-10 5-2
31
1) A+2B7
2)(A+B)T
3)3A-BT
H AT -2B

5)BT +3AT



k -8

5. Marpunia A :( ) K ] SIBIISICTCS HEBBIPOXKIEHHOMU (HEOCOOeHHOM) mpu K He
paBHOM

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

9x+3y =9,
6. Jlnsa cuctemMbl cymMMa X+ Y paBHa ......

4x+6y=-10

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

— = V4
8. U3BecTHO, uTO |a| =3, ‘b‘ = 2. YT0J MeX1y ’TUMHU BEKTOPAMHU PaBEH @ = 7

CkanspHOE NPOM3BEJCHHE ab PaBHO ....

9. Cymma mpoeximii Bektopa 21 xi —31 x j+31 xK +2 ] xi + j xk +3k xk pasma ....

10. ns xoymunnHeapHbIX BeKTOpoB a = (2,—-3,1), C=(4,X,Y) X U Y COOTBETCTBEHHO PaBHBI
1)2 u -6

2)-6u2

32u6

4)6 u 2

10. Bextopst @ =-5i +3k , b =2i +5]+ Xk, C=—1 — ] +Kk sBIAIOTCS KOMILIAHAPHBIME
TIPU X paBHOM

1)-7/5

2)-16/5

3)-13/5

4)-9/5

11. YpaBHenue npsmoit, npoxozsuieit uepes Touky A(—2,3), mepneHauKyIsIpHO IpIMOi

x—2 y-3
—_— = , HIMCCT BH ]
5 1

1)-5x—-y+13=0

2)5x—y+13=0
3)-5x+y-13=0
4)5x—-y-13=0

12. YpaBHeHUe MI0CKOCTH, Mpoxoasiei uepe3 Touky B(—1,4,—5) mapannenbHo
mrockoctd YOZ |, umeer BU

1)5y+4z=0
2)x=-1
yy=4
4)z2=-5

13. JIBe mpsimble x-1 = y+2 = Z+5 I :y_—2 = 2+3 ABIIAIOTCA
4 -3 -5 -4 3

1 )napannenbHbIMU

2)nepeceKaronMMHCS

3)coBIaIalOIUMH



4)CcKpelnBarOIUMHUCS
2 2

14. Cymma koopauHaT rmpaBoro Gokyca 3JuIirca 1)(? + ()%/_6 =1 paBHa ...

15. Ecnu z, =-5+1, z, =1+61, TO pa3HOCTb JACHCTBUTEILHON M MHUMOI1 YacTeil ynciia

Zl
L paBHa
22
-0
37
2)-2
37
3)- 2
37
-3
37

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

OTBETOB, BBOJI YHCIIA.
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 3ajaHue BHINOJIHEHO YaCTUYHO, HUMEET OMIMOKH, OCYIIECTBIIEHA MOTBITKA PEIICHUS HAa OCHOBE IPABUIIbH

bIX MCTOJIOB I/I)_Iei;l PEUICHMS.

5.5 Ilpumepsbl TECTOBBIX 3aJaHUIH

Tect 1
3 0 5
1. Onpenenurens -2 1 2| paBeH
-6 1 3
1)32
2)23
3)-24
4)-31
1-2 59
5 p 1-1 7 4
. Panr maTtpuis 1334 paBeH
12 3 4
11
2)2
3)3
4)4
-1-5-3
3. Jlns anemeHTa a,, Matpuusl | 4—-2 1 | anreOpandeckoe AONOJIHEHUE PaBHO
2 6 4



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

-6 -5

4. Ilinst MaTpunpl A =
A pu (3 3

J obpatHas marpuna A’

-3 5
1) cymecTByer u umeer Bug A = 1
3\-3 -6

-3 -5
2) cymecTByeT U umeeT Bug Al = 1
333 -6

-3 5
3) cymecTByeT 1 umeeT Buy A = 1
33|-3 -6

4) He cyuiecTByeT

13
2 1-1-2 1-2
5.Eciu A= , B= , TO 31IeMeHT c¢;; Matpuubl C = A-B paseH ....
4-3 5-10 1-2
4-3
6. Ecm A, ;-B;,=C,.,Torma M u N paBHHI
1I)ym=3,n=5
2)m=5n=2
3Jym=2,n=5
4dm=3,n=2
1 015
7. lng maTtpuil A:(l 0 3) , B =[5J , C=|7 3 6| cymecTByeT npou3BeJIcHNE
4 21
1)BC
2) AC
3)CA
4) AB
8. HeBBIpOXKICHHOI MaTpHIIEH SIBIISIETCS] MAaTPUIIA:
3 2 111 1 00 0 31
A=£3 2J;B:f_’r 3 3|; C={2 3 0|; D=|0 5 4
4 01 31 4 0 01
1)D
2)A
3)C
4)B
2X—-7Ty+32=0
9. Cucrema IMHEWHBIX ypaBHeHUH ¢ 3X+5Y+2=0 wumeer:
4x+2y—-2=0

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



4) Tpu pelieHus
3X, +6x, —9x, =12
X +2X, —3X; =4

10. B cucreme JIMHEHHBIX ypaBHEHUN { KOJIMYECTBO 0a3MCHBIX
MEPEMEHHBIX PAaBHO ....
Kpamxue memoouueckue ykazanus

IIT™M CoACpIKAT TCCTOBBIC 3aJlaHHA C BBI60pOM OIHOTO HJIM HECKOJBKHX ITPaBUJIBHBIX
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

Tecr 2
1. Bextop a =(0,2,-5) obpa3zyer ¢ ocbto abcuuce yroi
DNa=0

2)0<a<”
2
T
Ya="
)a 5

4)£<a<7r
2

2. Jlns BekTopoB @ =2i —2 ] —3k u € =-2i —k nuneiinas kom6unarus —5a —4c

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

4)-2i +10] +19k
3. s Bextopos @ =(2,—4,1), b =(1,-11), € =(-2,—31) Beipaxenue (2 —b)C pasHo ...

4. UI3BecTHO, 4TO CKaisipHoe npoussenenue ab =10, || =4, yrox Mexay stumu
7Z' J—
BEKTOPAMH PABEH ¢ == . Jlnuna BekTOpa ‘b‘ paBHa ...

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

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

7. Jlnst KoIMHEapHBIX BeKTOpoB b = (—2,1,X), € =(—6,Y,3) X H Y COOTBETCTBEHHO PaBHbI



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

8. JIi1s epIeH IMKyIISAPHBIX BeKTOpoB b =1 —4j+Xk , € =-2i —k X paBHoO ....

9. Bextopsl @ =21 +4]j—3k, b =xk, T=31 —4] -5k sBIAIOTCA KOMIUTAHAPHBIMH TIPU

X paBHOM

1) -2
2)0

3)2

4) 4

10. Cymma mpoekuuii Bektopa 3i xi +2i x j+ Jx j—3]xi +2]xk —k x ] pasHa ....

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, UMEET OINHOKH.

5.7 Ilpumepsbl TeCTOBBIX 3aJaHUI

Tect 3
1. YpaBHECHHE IPAMOIA, IPOXOAIICH Yepe3 Touky A(—2,5) mapauiensHO BEKTOPY

b= (1,-1), umeeT Bux

OCSMH,

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

2. Ecm Touka C(X,,5) npuHamiexut npsmoit —4x+ Yy —1=0, To koopanuHaTa X, paBHa..
3. KBagpat paccrostHus ot Touku B(4,5) 1o npsmoii 5x+2y—1=0 paBeH ....
4. Ilnomanp TpeyroibHHKA, 00pa3oBaHHOrO MpsiMoi 4X—Yy+8=0 u KOOpAMHATHBIMU

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

5. [Ipsamere u x-1 _Y S SIBJISTFOTCS
y=3t-1 2 -6

1 )mapasnienbHbIMU

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

2x+y—-22+1=0
6. Ecau npsamMas 3aaacTcs O6IJ_II/IMI/I YpaBHCHUAMUA , TO €€
3X—-y+2z+2=0

HaHpaBJ'ISIIOH_H/II\/’I BCKTOP UMECT KOOPJAUHATBI

1)(0,10,-5)



2) (0,~10,-5)

3)(10,0,-5)
4)(0,-5,-10)
)Y 2
7. HJ’ISI SJIJIUIICA (X 92) + (y -;3) = 1 OoCiaAMHU CI/IMMeTpI/II/I ABJIAIOTCA IPAMBIC
x=2
2)x=-2
3)y=3
4)y=-3

Hlxana oyenuxu

8. PaccTosnue Mexny nmapaienbHbIMU INIOCKOCTSIMH —2X +4Yy +42+9=0 u
—2X+4y+4z—-3=0 paBHoO ...

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. VpaBHenne X* —4x+Yy> =0 onpezenseT OKpyKHOCTb PAINyCa ...

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

OTBCTOB, BBO/J YHCJIa.

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

Tect 4

1.Ecnu z, =—6+5i, z, =—4+i, T0 cyMMa JeiCTBUTENIBHOI U MHHMO 4acTell ymcia

Z,-7, paBHA .....

2. Jlns kBajpaTHOro ypaBHeHus z° +14z+58 =0 cymma 1eiiCTBUTENHHON 1 MHUMOM
yacTel KOpHsI, JIEXKAIIETO B HIPKHEN MOJYIJIOCKOCTH, PaBHA ...

3. ApryMeHT KOMILIEKCHOTO uncia Z =~/3—i paseH

T
1=
)3

Az
) phidd
)3

3)&
6

T
4HZ
)6

4. Monynb KOMIUIEKCHOTO yucia Z =1-— \/§i 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 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

LleasiMu OCBOCHUSI JUCHMIUIMHBI «AJreOpa M TeOMETpHs SBIISIOTCS O3HAKOMIICHHE C
OCHOBHBIMH IIOHATHUAMHU anre6pLI n TCOMCTpHUH, OCBOCHHC MCTOAOB U croco0oB peICHuA
anreOpanueckux W TIeOMETPHYCCKUX 3a1ad, Pa3BUTHE JIOTUYECKOTO ¥ AITOPUTMHYECKOrO
MbBIIIJICHUSA, OBJAJCHHUC OCHOBHBIMH MCTOAAMU HCCIICAOBAHUA KW PCUHICHUA MATCMATHUYCCKUX
3a/1a4, BBIPA0OTKA YMEHHUSI CAMOCTOSTEIBHO PACIIUPITH MaTeMaTHYECKHE 3HAHUS U MPOBOAUTH
MaTeMaTUYCCKUI aHaI13 MPUKIIAIHBIX 33/1a4.

3ajauaMu JUCHUIUTHHBI «AJIre0pa 1 TeOMETPHUsD) SBIISIOTCS:

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

- IPUBUTHUC CTYACHTAM HABBIKOB UCCJICAOBAHUA C UCIIOJIb30BAHNCM MCTO/I0B aﬂrerbI;

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

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

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

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

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




TCOMETPHYCCKUX
00BEKTOB

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

Tabmuua 1.2 — L{eneBbie OpueHTHPHI BOCITUTAHUS

BocnurareabHblie 321241 ®opmupoBaHue HEHHOCT el IesieBble OpHEHTHPDI

DopMuUpoBaHMe TPAKIAHCKONA MO3MLMH U ATPUOTU3MA

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

poxuBaroumx B Poccun

®opMHUpPOBaHUE TYXOBHO-HPABCTBEHHbIX LIEHHOCTEH

DopMUPOBAHUE OTBETCTBEHHOI'O

CrnpaBeuIMBOCTh AKTHBHAS )KM3HEHHAS O3UIIHS
OTHOUICHUS K TPYY

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

PazBurne TBOPYCCKUX CIIOCOOHOCTEH 1
YMEHU: pellaTh HCCTAHAAPTHBIC 3a1a4N

Komnextususm ['HOKOCTH MBIIILICHUS

®opmMupoBaHUE KOMMYHMKATHBHBIX HABBIKOB M KYJIbTYPbl 001IEHMS

Bocnuranue kynbTypsl 1uainora u Bzaumonomonis u YMmenue paboTaTh B KOMaHJIE U
YBaKEHMSI K MHEHHIO IPYTUX JIIOJIEH B3aUMOYBaXKEHUE B3aUMOIIOMOIIb

2 Mecrto gucuuminnsl (moayJs) B ctpykrype OIIOII

HucuuruinHa «Anredbpa M TEOMETpHUs» OTHOCUTCS K 00s3aTeldbHOM dYacTH IMKIIA
muciumuine «brmoka 1 Jlucuumniavesl (MOAYNHM)» W MMEET JIOTHUECKYI0 U COAepkKaTelbHO-
METOAMYECKYI0 B3auMocBs3b ¢ aucuumiauHamu  OIIOIL.  Jlucuuniubaa ©Oasupyercs Ha
KOMIIETEHIUSIX, CMOPMHUPOBAHHBIX Ha MPEIbIAyIIeM YpoBHE oOpa3oBaHus. g u3yudeHus
anreOpbl M TeOMETpUH TpeOyeTcsi KaueCTBEHHOE 3HaHHME LIKOJIBHOIO Kypca ajareopsl, TeOMETpHH,
TPUTOHOMETPHHM, HAa4aJl aHaIn3a, UHPOPMATHKU.

3. O0beM AUCHUNIMHBI (MOAYJIS)

O6beM [UCUUIUIMHBI (MOXYJI) B 3a4ETHBIX EIMHHUIIAX C YKa3aHHEM KOJIMYeCTBa
aKaJeMUYECKUX YacoB, BBIJCNIECHHBIX Ha KOHTAKTHYI paboTy ¢ oOydarommumucs (M0 BHIAM
yueOHBIX 3aHATUI) U HAa CAMOCTOATEIbHYIO paboTy, MPUBEIEH B TabauIe 2.

Tabnuua 2 — O6mas TpyJ0eMKOCTh AUCHUIUINHBI

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

Kypc B.E) Bcero AynuropHas

TOpHas




(300,

0300) nex. | mpak. | ma6. | IIA | KCP
10.05.03
Wnpopmarmonnas
0e30IacHOCTh (61x(0) CLBb 1 5 119 54 54 0 1 10 61 €)

ABTOMATU3UPOBAHHBIX
CUCTEM

4 CTpyKTypa M coJeprkaHue TUCUUIIMHBI (MOXYJIs1)

4.1 Ctpykrypa aucuuminabl (MoayJs) aiass Q@O

TemaTnueckuil miaH, oTpa)karolUMi cCOoAep)KaHUE AUCLUUIUIMHBI (TIepeueHb pa3lesioB U
TEM), CTPYKTYPHUPOBAHHOE IO BU/1aM YUEOHBIX 3aHATHI C YKa3aHUEM UX 00bEMOB B COOTBETCTBHH
¢ y4eOHBIM IJIaHOM, NpHBeJieH B Tabaule 3.1

Tabmuua 3.1 — Pa3aens! quCUUIUITMHEL (MOITYJIs), BUIBI Y4€OHON NESTETbHOCTH B (POPMBI
Tekyuero KouTpoJs st OO

Kogx pe- Kos-Bo yacoB, oTBeIcHHOE Ha
dopma
Ne Ha3zBanue TeMbl 3yJIbTaTa
Jlex IIpaxt JIa6 CPC TEKYILEro KOHTPOJIs
00y4eHus
Pl TEOPETHUUECKUH OIpocC,
1 | Ompenenurens ¥ MATPULIBI ¢ 6 8 0 8 KOHTpOJbHast pabora,
P2, P13
TECT
. P11, TEOPETUUECKUH o1poc,
Cucrema THHEHHBIX
2 anreOpanyecKux ypaBHEHHI P2, 4 6 0 8 MEHWBHAYalbHOS
P yP P12, P13 JIOMAIITHee 3aJaHue, TECT
TEOPETHUUECKUH OIpoc,
3 | Jluneitnbie npocTpaHCcTBa P11, P2 8 6 0 6 HMHIMBUIyaJIbHOE

JIOMaIllHee 3a1aHue, TeCT
TEOPETUUECKUH o1poc,

4 | EBKIHIOBBI IPOCTPAHCTBA PO1, P2 6 6 0 6 HHIUBUIYaTbHOE
JIOMAIIHee 3a1aHue, TeCT
TEOPETHUUECKUH OIpoc,

5 | Jluneitabie omepaTopbl P11, P12 4 6 0 6 KOHTpOJIbHAs padora,
TecT
. TEOPETUUECKUH OIIpocC,
DJeMeHThl BEKTOPHOU P/1
6 ¢ 7 7 0 9 KOHTpOJIbHAs padora,
anredpsl P12, P13 et
Pl TEOPETHUUECKUH OIpoc,
7 | TlpsiMast Ha TIOCKOCTH P2 P’ﬂ3 4 4 0 6 KOHTpOJIbHAst paboTa,

TECT

TEOPETHUUECKUH OIpoc,
PA1,
8 | Kpussle BTOpOTO mMopsiaka 4 2 0 4 WHAWBUIyalIbHOE

PJ2, P13 JIOMaIllHee 3aJJaHie
TEOPETUUECKHIA OTIPOC,
9 Eﬁ(}g};(;cg;:{ngﬂMaﬂ TR P Z[PZZ[II’,H3 4 4 0 8 KOHTpOJIbHast pabota Ne3,
pocTp > TecT 3
P11 TEOPETHUYECKUH OIpoc,
10 | HosepxHOCTH PI2 P}B 3 3 0 6 WHAWBUIyalIbHOE
’ JIOMaIllHee 3aJJaHne
Pl TEOPETHUUECKUH OIpoc,
11 | KomruiekcHsle ynciia P2 P’H3 4 2 0 4 WH/IMBUyaJIbHOE
? JIOMaIllHEe 3aJJaHue, TECT
HToro mo Tadauine 54 54 0 71

4.2 Copep:xanne pa3aejoB M TeM JMCHHIUIHHBI (Moay.as) Aiass ODPO

Tema 1 Onpedenumenu u mampuybl.

Conepsxanne TeMbl: OpeIeTUTENN BTOPOTO U TPETHETO MOPSAKOB. [IpaBuia BEIYHCICHHS
OTIpeIeIUTENel BTOPOTO U TPEThero nopsiaka. [lousTue MuHOpa U anredOpandeckoro JOMOIHEHHUS.
Onpenenurenu n-ro nmopsaka. CoicTBa onpeaenuteneidi. MeToasl BEIYUCICHUS ONIpeAeIuTeNeH



(MeTon TOHWXXEHMsI MOpsiKa, METOJA IPUBEIACHHUS K TPEYroiabHOMY BUAY). Buasl marpun
(kBazpaTHasi, €AMHUYHAs, NPSIMOYrojbHAsA, IUMAroHajdbHas, MaTpulla - CTOJOEl, MaTpuua —
CTpOKa, HyJeBas). BeIpokJeHHass 1 HEBBIPOXKIEHHAs: MaTpulibl. TpaHCIIOHMPOBaHHAs MaTpPHULIA.
JIuneiinble onepanuu: YMHOKEHUE MAaTPUILIBI HA YUCIIO U CI0KeHue MaTpull. CBOMCTBA JIMHEHHBIX
ornepanuil. Y MHOXKEHHE MaTpULl, CBOIICTBA YMHOXKEHMSI MAaTPULL. DiIeMEHTapHbIe peoOpa3oBaHuUs
matpuisl. O6paTHas marpuua. Heo0xoauMoe 1 JOCTaTOUHOE YCIOBUE CYLIECTBOBaHUS 00paTHON
Matpuilpl. Teopema O €JMHCTBEHHOCTH MAaTpPHIbl, OOpaTHOW JaHHOW. MeToJpl HaXOXKICHHUS
oOparHOW  MaTpuibl  (METOJ  NPUCOEAMHEHHOW  MaTpHIlbl, METOJ  3JIEMEHTapHbIX
npeoOpaszoBanuii). Panr marpuiiel. [ToHsTHe 6a3ucHOr0 MHHOpa MaTpPUIIbl. Pa3nudHbIe crIocOObI
HaxXOXJCHUE DPaHra MaTpULbl: METOJ OKAWMIAIOIIUX MHHODPOB, IPHUBEICHUE MAaTPHULBI K
TpanenueBUIHOW (CTyleH4aToi) ¥ JUaroHajdbHOH (opMe C MOMOIIBIO 3JIEMEHTAPHBIX
npeoOpa30BaHUIA.

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MPUMEHsSEMble 00pa3oBaTeIbHBIE
TEXHOJIOTUH: CTaHAapTHas1, «MeToJl KOONepaTUBHOI'O O0YUEHHUSD.

Bunbl caMOCTOATENBHON MOATOTOBKH CTYAECHTOB I10 TEME: IIOATOTOBKA TEOPETUYECKOMY
OIpOCy, MOJArOTOBKA K MPAKTUYECKUM 3aHATHUAM, IOATOTOBKA K KOHTPOJIbHON padoTe, HOAr0TOBKA
K Tecty 1, n3ydenue marepuana B8 C30 (Moodle), moaroroska k CUTO.

Tema 2 Cucmema nuHelinbIX aneedpaudecKux ypagHeHul.

Copepxanne Ttembl: Cucrema nuHEHHBIX anreOpandeckux ypaBHeHuit (CJIIAY).
OcHosnble nonsTus. Pemenne CJIAY. DkBuBaneHTHbIE (PaBHOCUIIBHBIE) CUCTEMbl YPaBHEHUH.
OnpeneneHHble U HeoIpeJelieHHble, coBMecTHble U HecoBMecTHble CJIAY. IlpeacraBnenue
CJIAY B marpuunoii dopme. Marpuunbiii ciocod pemenuss CJIAY. Pemenne marpudHOTO
ypaBHeHus. [IpaBuiio Kpamepa ans pemieHust cucTeM JHMHEWHBIX YpaBHEHMH C HEM3BECTHBIMU
(reopema). Meton l'aycca nnsi cuctembl JUHEHHBIX YpaBHEHUU C HeW3BeCTHbhIMU. CucTema
JUHENWHBIX YpaBHEHUH ¢ HEM3BECTHBIMH; 0a3UCHbIE U CBOOOHbIC HEU3BECTHBIE (IIEPEMEHHBIE).
O61uee u yactHoe pemienust CJIAY. OnHopoaHble CUCTEMBI IMHENHBIX YPAaBHEHUHN U UX PEIICHUS.
OcHOBHBIE CBOWCTBA OAHOPOAHOM cuctembl. @yHaaMmeHTanpHas cuctema pemenuii (OCP) onHo-
ponuoit CJIAY. Uccnenoanue CJIAY nHa coBmectHOCTh. Teopema Kponekepa — Kanemu.
Jlunelinple mnpeoOpazoBaHus (IMHEHHBIE omepaTopbl). Marpuua JHHEHHOro omneparopa.
CobcTBeHHbIE 3HAUEHUS U COOCTBEHHBIE BEKTOPHI JINHEHHOTO NMpeoOpa3oBaHuUs. .

@®opMbl U METOABI IMPOBEACHUS 3aHATUI NO TeMme, MpUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTHH: cTaHAapTHas, «MeToJ KoorepaTUBHOIO 00y4YEeHUS.

Buibl caMOCTOATENBHON MOATOTOBKH CTYIEHTOB 110 TEME: IIOJTOTOBKA K TEOPETUUYECKOMY
OIpoCy, MOJArOTOBKA K IMPaKTUYECKUM 3aHATUAM, BbinoigHeHue MJI3, moaroroBka k Ttecty 1,
uzyuenue matepuana B COO (Moodle), noaroroka k CUTO.

Tema 3 Jlunetinvle npocmpancmsa.

Copnepxanue TeMbl: OCHOBHBIE OIPEIETICHHS], CBOMCTBA IMHEHHBIX TPOCTpaHCTB. basuc u
pasMepHOCTh JIMHEHHOI0 TPOCTPAHCTBA: IMHEWHBIE KOMOMHAIIUY, TUHEHHas 000JI04YKa, JTUHEHAas
3aBUCUMOCTh, Oazuc u koopauHatel. [loHsTne wu3zomMoppu3Ma JIMHEWHBIX MPOCTPAHCTB.
[ToanpocTpaHcTBa TMHEWHBIX IPOCTPAHCTB: MOHATHE MOANPOCTPAHCTBA U JTMHEHHONW 000JI0UKH,
CyMMa U IepecedeHune MoANpPOCTpaHCTB. Pa3noxeHne TMHEHHOTo MPOCTPAaHCTBA B IPSIMYIO CYMMY
MOJANPOCTPAHCTB.

@®opMbl 1 METOJbI NPOBEACHHS 3aHITUH MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: CTaHAapTHas1, «MeToJ1 KOONIEpaTUBHOT'O O0YUCHUSD.

Bunel caMocTosiTenbHON MOATOTOBKU CTYACHTOB IO T€ME: MOJArOTOBKA TEOPETUYECKOMY
OIIpPOCY, MOJITOTOBKA K MPAKTUYECKUM 3aHATHUSM, IOATOTOBKA K KOHTPOJIbHOU padoTe, HOJArOTOBKa
K Tecty 1, u3yuenue marepuana B CO0 (Moodle), moaroroska k CUTO.

Tema 4 Esxnudosvl npocmpancmaa.



Conepxxanne Tembl: OmnpesesieHHe U OCHOBHBIE CBOMCTBA BEIECTBEHHOI'O E€BKJIMI0BA
npoctpancTBa. OpTOHOPMHUPOBAaHHBIH 0a3UC KOHEYHOMEPHOTO EBKIMAOBA IPOCTPAHCTBA:
IOHATHE W CYIIECTBOBAaHME OPTOHOPMHPOBAHHOIO 0a3nca, CBOMCTBA CYIIECTBOBaHHUE
OPTOHOPMHUPOBAaHHOTO Oasuca. Pa3nokeHue N-MEepHOro EBKJIMIOBA MPOCTPAHCTBA HA MPSIMYIO
CyMMY MOJIPOCTPAHCTBA M €r0 OPTOrOHAJIBHOTrO JOHOJHEHHsS. M30Mophu3M n-MepHBIX
CBKJIUJIOBBIX IPOCTPAHCTB. .

@opMbl U METOABI IMPOBEACHUS 3aHATUH MO TeMe, MpPUMEHseMble 00pa3OBaTEIIbHBIC
TEXHOJIOTHU: CTaHAapTHas1, «MeTo KOOIepaTHBHOTO 00yYCHHS».

BI/I[[BI CaMOCTOSITEILHOM MOATOTOBKH CTYACHTOB IO TCME: IMMOATIOTOBKAa TCOPETUYCCKOMY
OIPOCY, TIOATOTOBKA K IPAKTHYECKUM 3aHSITUSIM, OATOTOBKA K KOHTPOJIBHOM paboTe, IOAr0TOBKa
K Tecty 1, nzydenue marepuana B C30 (Moodle), moaroroska k CUTO.

Tema 5 Jlunetinvlie onepamopei.

Conepxanue Tembl: Onpenenenus. J{eicTBUs Hal TMHEHHBIMU OrlepaTopamMu. MaTpuyHas
3anuch TUHEWHBIX oniepaTopoB. [IpeoObpazoBanne MaTpHUIIBI TMHEWHOTO ONIEepaTopa MpH Mepexoe
K HOBOMY 0a3ucy. CoOCTBEHHbIE BEKTOPBI U COOCTBEHHBIE 3HAYCHUS JINHEHHBIX OMEPaTOpOB.

@dopMBI ¥ METOJBI TPOBEACHHS 3aHITHHA 1O TeMe, NMPUMEHSIEMbIe 00pa30BaTeIbHBIC
TEXHOJIOTHH: cTaHaapTHas, «MeToJ KOOIepaTUBHOTO 00YUESHUS.

Bunel camocTosTeNnbHON MOATOTOBKU CTYAEHTOB IO T€ME: MOJArOTOBKA TEOPETUYECKOMY
OTIPOCY, TOJATOTOBKA K MPAKTHUYECKUM 3aHITHSIM, IIOATOTOBKA K KOHTPOJIBHOU paboTe, MOAroTOBKa
K Tecty 1, nzydenue marepuana B8 C30 (Moodle), moaroroska k CUTO.

Tema 6 Dnemenmul 6eKmMOpHOU aneedpbi.

Copepxanue Tembl: IIpsMOyronbHblE M TOJSIPHBIE KOOPAMHATHI HA IUIOCKOCTH.
[IpeoOpa3zoBaHus KOOpJAMHAT HAa IUIOCKOCTH W B mpocTpaHcTBe. [Ipoekius BekTopa Ha OCh,
cocTaBiisirolas (KOMIOHEHTa) BEKTOpa Ha OCh, CBOMCTBa Npoekuuid. JInHeiHas 3aBHCHMOCTh
BEKTOpOB. ba3uc Ha muiockoctu U B pocTpancTBe. Koopaunats! BekTopa. Pasnoskenue BekTopa
no 6aszucy. /lexaproB npsimoyronpHblil 6a3uc. Hanpasnstonme kocuHychsl BeKTopa. BekTopHoe
IIPOM3BEACHNE BEKTOPOB M €r0 CBOWCTBA. | eoMeTprudecknil U PU3HMUECKUIl CMBICIBI BEKTOPHOTO
npousBeneHuss. CMEIIaHHOe NMPOU3BEACHUE BEKTOPOB U €r0 CBOMCTBA. ['€OMETpUUECKHI CMBICT
CMEIIaHHOTO Tpou3BeneHus. HeoOxoaumoe M JOCTATOYHOE YCIIOBHE KOMIUIAHAPHOCTU TpPEX
BEKTOPOB B IIPOCTPAHCTBE.

@®opMBl U METOJbI NPOBEACHMS 3aHITUH MO TeMe, NMpPUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: CTaHAapTHas!, «MeTo]1 KOONepaTUBHOT'O O0YUEHHUS.

Buiel camocTosTENIbHOM MOATOTOBKY CTY/I€HTOB 110 TEME: TIOJITOTOBKA K TEOPETUUECKOMY
OIIpOCy, MOJITOTOBKA K MPAKTUYECKUM 3aHATHUSM, IOATOTOBKA K KOHTPOJIbHOU padoTe, HOJArOTOBKA
K TecTy 2, uzydenue Marepuana B CO0 (Moodle), noaroroska k CUTO.

Tema 7 Ilpsimas na nrockocmu.

CopepxaHue TeMbl: OJIEMEHTBHl AHAJIUTUYECKOW TE€OMETPUM Ha ILIOCKOCTH. Merton
koopauHart. JIunus Ha miaockoctu. OCHOBHBIE 337jaul aHAIUTUYECKON r€OMETPUH Ha IMIOCKOCTH.
IIpsmasgs Ha 1ulocKOoCTH. IIOHATHS HOPMAIBHOIO M HAMNPABIAIOLIETO BEKTOPOB IPSIMOM.
HopmanbHOe ypaBHEHHE MNpPSIMOM M €ro TIE€OMETPUYECKHM CMBICI. YPaBHEHHE NPSIMO,
Opoxojsule dYepe3 JaHHYIO TOYKY IMEpPHeHIUKYISIPHO 3aJaHHOMY HampasieHuto. OOiee
ypaBHEHHE MPSIMOMN U €ro YacTHbIE Cllydau. Y paBHEHHUE NMPSMOH ¢ YIIIOBbIM KO3 (UIIMEHTOM U
€ro reOMETPUYECKUM CMBICI. YPAaBHEHHE IPSIMON B OTPE3KAaX M €r0 I'€OMETPUYECKUN CMBICII.
Kanonnueckoe ypaBHeHue npsamoil. [lapamerpuyeckne ypaBHEHUS MPAMOM. Y paBHEHUE NPSAMOMU,
IIPOXOAAILEH Yepe3 ABE JaHHBIC TOUKU. Y PaBHEHUE NPAMOU, POXOIALIEH Yepe3 JaHHYI0 TOUYKY
B 3a/IaHHOM HAIIpaBJICHUU. Y CIIOBHS MapauIeIbHOCTH W NEPHEHAMKYJISIPHOCTH JABYX HPSIMBIX.
VYrois Mexay IByMs IPSIMBIMH. Y CJI0BUS IAPAJUIEIIBHOCTU U NIEPIIEHAUKYIIIPHOCTH IBYX IIPSMBIX,
3aJJaHHBIX OOIIMMHU ypaBHEHUSIMU. PaccTosiHue OT JaHHOM TOYKH /10 MPSMOI Ha MIOCKOCTH.



@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MPUMEHsEeMble 00pa3oBaTeIbHBIE
TEXHOJIOTHU: CTaHAapTHas1, «MeToJ] KOOIIepaTHBHOTO O0yYCHUS.

BI/I[[BI CaMOCTOSITEIIbHOM MOATOTOBKH CTYACHTOB 11O TEMC: ITOATIOTOBKA K TCOPECTUICCKOMY
OIIPOCY, IIOATOTOBKA K IPAKTHYECKUM 3aHSITUSIM, OATOTOBKA K KOHTPOJIBHOM paboTe, IOAroTOBKa
K Tecty 3, nzydenue marepuana B C90 (Moodle), moaroroska k CUTO.

Tema 8 Kpusvie smopoeco nopsioka.

Copepxanue Tembl: KpuBbie BToporo nopsiaka. Kanonnyeckoe ypaBHEHHE OKPYKHOCTH.
Dnnmunc, ero KaHOHMYECKOe ypaBHEHHME W cBoiicTBa. MccnemoBanue (popmbl 3JuidIica Mo ero
ypaBHeHUI0. OKpYKHOCTh KaK YaCTHBIHN ciydail anurnca. [lapamerpuueckue ypaBHEHHUs AIIIUIICA.
['unepOona, ee KaHOHUYECKOE ypaBHEHHE U cBolicTBa. ConpspkeHHas runepbona. MccnenoBanue
dopmel runepbonsl. [lapamerpuueckue ypaBHeHus runepOoibl. [lapaGona, ee kaHOHHYECKOE
ypaBHEHUE U cBoiicTBa. Mccrnenoanne Gopmbl mapadonsl. O0IIee ypaBHEHHE KPUBOH BTOPOTO
MOpsJIKA U €ro MpUBEJCHNE K KaHOHUYecKoMy Buy. Kinaccudukanus KpUBbIX BTOPOTO MOPSIIKA.

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MPUMEHsSEeMble 00pa3oBaTeIbHBIE
TEXHOJIOTHH: CTaHapTHAasl.

Bupl caMocTOSITEIbHOM MMOATOTOBKH CTYJCHTOB IO TEME: TIOJrOTOBKA K TEOPETHUECKOMY
OTIpOCY, MOATOTOBKA K MPAKTUYECKOMY 3aHSTHIO, BbinoiaHenue 13, nzydenue marepuana B C20
(Moodle), moaroroska k CUTO.

Tema 9 Ilnockocms u npsamas 1UHUsA 6 NPOCMPAHCMEE.

Copepxanue TeMbl: ODJIEMEHTBHl AHAJIMTUYECKOW IE€OMETPUM B MpPOCTpaHCTBE. Meton
KOOpPAMHAT B IpocTpaHcTBE. IIIOCKOCTH, HOpPMaIBbHBIM BEKTOp IUIOCKOCTH. HopmanbHOe
YPaBHEHHE IIJIOCKOCTH U €r0 FTEOMETPUUECKHUI CMBICIL. Y paBHEHHE INIOCKOCTH, IPOXOIAIIEHN Yepes
3a/laHHYI0 TOUKY, MEPIEHAUKYISAP-HO 3alaHHOMY HanpasiieHuto. OOuiee ypaBHEHUE IIIOCKOCTU
U €r0 4YacTHbIE Clydyau. YpPaBHEHHUE IUIOCKOCTU B OTPE3KaX M €ro reOMETPUYECKHIl CMBICIL.
VYpaBHEHHE IUIOCKOCTH, IPOXOJALIEH 4Yepe3 TpU 3aJaHHbIE TOYKU. YIOJd MEKIy ABYMS
IUIOCKOCTSIMH, B3aUMHOE PacCIOI0XKEHHUE IBYX IJIOCKOCTEN. PacCTOsHNE OT TOUKH 10 TIOCKOCTH.
B3anMHOe pacnosnokeHue Tpex IIOCKOCTEN B MMPOCTPAHCTBE, CBA3b C PEUICHUEM CUCTEMBI TPEX
JUHEHHBIX  anreOpandyeckux  ypaBHEHMH ¢  TpeMs  He-u3BecTHbIMHM.  [locTpoeHue
wiockocTu.O0ue ypapHeHus npsimMoil. Kanonnueckue ypaBHenus npsimoil. [lapamerpuueckue
yYpaBHEHUs MPSAMOMN. YpaBHEHUS IPAMOM, NIPOXOIALICH Yyepe3 ABE JaHHBIC TOYKHU. YTOI MEXAY
JBYMS TPSAMBIMH. YCIOBHS NApaUIEIbHOCTH MW MNEPHEHIUKYISIPHOCTH JBYX IpSMBIX B
npoctpancTBe. CkperuBatonecs npsimsle. Heo0xoauMoe 1 J0CTaTOUHOE YCIOBUE MTEPeceYeHust
HenapasuleabHbIX NpaAMbIX. [IpuBenenne oOUMX ypaBHEHUH NpSIMOM K KAaHOHHYECKOMY BHY.
IIpoekuusa mpsAMOM Ha IUIOCKOCTb. YTOJI MEXKAY IMPSIMOM M IUIOCKOCTBIO. Y CIOBUSA
MapauIeIbHOCTA M MNEPHEHIUKYISAPHOCTA MPSAMOW M TUIOCKOCTH. llepeceueHne mnpsamont u
IJIOCKOCTH B IIPOCTpaHCTBE. IIprHaIe)KHOCTh IPSIMON INIOCKOCTH .

@®opMBl U METOJbI NPOBEACHMS 3aHITUH MO TeMe, NMpPUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: CTaHAapTHas!, «MeTo]1 KOONepaTUBHOT'O O0YUEHHUS.

Bunbl camocToATEIbHON NOATOTOBKY CTYAEHTOB 110 TEME: IIOATOTOBKA K TEOPETUYECKOMY
OIIpOCy, MOJITOTOBKA K MPAKTUYECKUM 3aHATUSAM, TOATOTOBKA K KOHTPOJIbHOU paboTe, MOArOTOBKA
K TecTy 3, uzyuenue Marepuana B CO0 (Moodle), nogroroska k CUTO.

Tema 10 Iloeepxnocmu.

Conepxxanne Tembl: [loBepXHOCTH BTOPOro Mopsjika U MX KAHOHUYECKHUE YpPaBHEHMS.
[ToBepxHocTH BpameHus. [{unuaapuyeckue nopepxHocti. KoHnueckrne noBepxXxHOCTH. MHHMBIE
noBepxHocTU. Diuncou. ['unepbononasl. [Tapabononasl. Meron ceueHuit sl UCCIEIOBaHUS
U TIOCTPOEHUSI TIOBEPXHOCTEH BTOpOrOo Topsnka. OOmiee ypaBHEHHE TOBEPXHOCTH BTOPOTO
MOpSAAKA U €r0 NPUBEACHUE K KAHOHUYECKOMY BUJLY.

dopMbl ¥ METOABI TPOBEICHUS 3aHATHH MO TeMe, MpPUMEHseMble 00pa30oBaTeIbHBIC
TEXHOJIOTUH: cTaHapTHas1, «MeToJl KOOTIepaTUBHOTO O0YIECHHUS.



BI/I,Z[BI CaMOCTOSITEIILHOU MNOATOTOBKH CTYACHTOB IO TEMC: IMOATOTOBKA K TCOPECTUICCKOMY
OIpocCy, NOArOTOBKA K MPAKTUYECKOMY 3aHATHIO, BhIoHEHUE /3, n3yuenune marepuana B C20
(Moodle), moaroroska k CUTO.

Tema 11 Komnaexcuvie uucna.

Conepxxanrie Tembl: OcHOBHBIC MOHATHS. Onepanuy HaJ KOMIUICKCHBIMH YHCIIAMH:
CIIOKEHME (BbIUMTAHUE), YMHOXeHHUE, neneHue. CBolicTBa onepanuil. Moaysib KOMIIJIEKCHOTO
yrciaa U ero coicTBa. CONpsHKEHHOE KOMIUIEKCHOE YHCIO W ero cBoiictBa. KomruiekcHas
IUIOCKOCTh, TE@OMETPpUYECKOe N300pakeHHEe KOMIUIEKCHOTO YHCia Ha KOMIUIEKCHOM IJIOCKOCTH.
@DopMBI 3aIMCH KOMIUIEKCHOTO YHMCIIa: alureOpandeckasi, TPUrOHOMETpHUYeCKasi, TIOKa3aTelbHas
(npencraBnenue Oiiepa). [edcTBUs HaJ KOMIUIEKCHBIMH YHCJIAMH B TPUTOHOMETPUUYECKOM
dopme. Dopmyssl MyaBpa (Bo3BeIeHHE KOMIUIEKCHOTO YHCIIa B CTETICHb, M3BJICUCHUE KOPHS U3
KOMILJIEKCHOT'O YKCJIA).

@®opMbI U METOZABI MPOBEACHUS 3aHATUH O TeMe, MPUMEHsSEMbIe 00pa3oBaTEIbHbBIC
TEXHOJIOTUH: CTaH/JapTHAsI.

Bupl caMoCTOSITEIbHOM MOATOTOBKH CTYJCHTOB I10 TEME: TIOJIrOTOBKA K TEOPETHUECKOMY
OIIpOCY, OArOTOBKA K MPAKTUYECKOMY 3aHsTHIO, BbinoiaHeHue 1J[3, nzydyenne marepuana 8 CO0
(Moodle), moaroroBka k CUTO.

5 Meroguveckne YKa3aHUs IS OOYYAKIIHUXCH IO M3YYEHHI0O H PpeaTu3auuu
AMCUUIIMHBI (MOIYJIs1)

5.1 Meroanyeckue peKOMEHIANMHM O0YYAalOIIMMCH 10 H3YYeHHI0 IMCHUIUIMHBI W 1O
o0ecrne4YeHNI0 CAMOCTOAITEILHOM PadoThl

[lpu peanuzanuu AMCUUIUIMHBI (MOIYJISI) TIPUMEHSETCS SJICKTPOHHBIM Y4eOHBIH Kypc,
pa3MenIEHHbBII B CHCTEME dIICKTPOHHOTO 00yueHus Moodle.

Jliist oOecrieueHnsl CHCTEMAaTHIECKON U PeryJIsIpHON paOOThI TI0 U3YYCHHIO JUCIUTUTMHBL U
YCIICIIHOTO TPOXOXKICHHUS TEKYIIUX M MPOMEKYTOUHBIX KOHTPOJBHBIX HCIBITAHUH CTYACHTY
pPEKOMEH1yeTCsl IPUIEPKUBATHCS CIEAYIOIIEro NOopsiiKa 00yUeHHMS:

- CAaMOCTOSATENBHO ONPEACTUTh 00BEM BPEMEHH, HEOOXOIMMOTO ISl IPOPAOOTKHU KasKIOH
TEMBI;

- peryimspHO H3y4YaTh KaXKAYI0 TEMY IUCHUIUIMHBI, HCIONB3YS pa3iIndHble (HOpMEI
UH/IMBUYaJIbHOU PabOTHI;

- COTJIaCOBBIBATh C MPEIOIaBATENIEM BHIBI PAOOTHI MO N3YYECHHUIO TUCIUTLTHHB.

[Ipu BBINOJHEHUM WHAWBUAYAJIBHBIX JOMALIHMX 3a/JaHUl HEOOXOAMMO HCIOJIb30BATh
TEOPETUYECKHI MaTepual, eNlaTh CCBUIKH Ha COOTBETCTBYIOIINE TEOPEMBI, CBOHCTBA, (HOPMYIIBI
u ap. Pemenue NJI3 BeIMOMHSAETCS MOAPOOHO U COAEPKUT HEOOXOIUMBIE MOSCHUTEIBHBIE
CCBUIKH.

CamocTosaTenbHOCTh B y4eOHOW paboTe crocoOCTBYET PAa3BUTHUIO 3aWHTEPECOBAHHOCTHU
CTyJICHTA B U3y4aeMOM MaTepHualie, BBIpadaThIBAeT y HEro YMEHHEe W MOTpeOHOCTh
CaMOCTOSITENIFHO T0JIyyaTh 3HAHMs, YTO BeChbMa BAaXHO JUII CIELMUATUCTa C BBICIIUM
o0pa3zoBaHHEM.

Lenbto caMOCTOATENBHONM PabOThI CTYACHTOB SABISIETCS OBJIAJCHUE (PYHIAMEHTATbHBIMU
3HAaHUSAMH, TIPO(PEeCCHOHATEHBIMA YMEHHSMU M HaBBIKAMU JESITEIHHOCTH IO TPOQHITIO, OTIBITOM
TBOPYECKOMH, NCCIIE0BATENBCKOM NeATETLHOCTH.

CamocrosTenbHass padoTa CTyIEHTa BKIIIOYACT CIEAYIONINE BHIBI, BBHIOJHSEMBIE B
cooTBeTCcTBUM ¢ DenepaibHbBIM TOCYAAPCTBEHHBIM 00pa30BaTeIbHBIM CTAHJAPTOM BBICILETO
00pa3zoBaHus U pabOYNM YICOHBIM TIJIAHOM:

- ayJWTOpHas CaMOCTOsITeNbHas paboTa CTyAEHTa MOJ| PYKOBOACTBOM U KOHTPOJIEM
IpernoIaBaTels Ha JCKIIHH;



- BHEAay/IUTOpHAasl CaMOCTOsITeNIbHAs paboTa CTYACHTA IOl PYKOBOJCTBOM U KOHTPOJIEM
MIpEenoiaBarelisd: U3y4eHHEe TEOPETHUYECKOro Marepuaia, MOArOTOBKA K ayJUTOPHBIM 3aHATHSAM
(JIeKIusi, PAKTHYECKOE 3aHATHE, KOJUIOKBUYM, KOHTpOJIbHAs paboTa, TECTHPOBAHUE, YCTHBIN
OTIPOC), AOMOJHUTENbHbIC 3aHATHS, TEKYIIHE KOHCYJIbTAlUU 10 JUCLUILTHUHE.

B kaudecTBe caMoCTOATENBHON pabOThI MPEAIOJIAraeTCsl U3Y4EHHE HEKOTOPBIX pa3/esioB
JUCLHUTIINHBIL:

- JJIEMEHTHl BEKTOPHOH anreOpbl (CKaJIipHBIE M BEKTOPHBIC BEJIWYHMHBI. BekTopsl Ha
IUIOCKOCTH U B mpocTpaHcTBe. Paguyc-Bekrop. Onpenenenue AmuHbl (MOIyJIs1) BEKTOpa; HYJIEBON
BEKTOD; paBHbIE, NIPOTHUBOIIOJIOKHBIE, KOJUIMHEAPHbIE M KOMILUIAHApHbIE BEKTOpPHI. JIMHEiHbIE
ONEpaly HaJ BEKTOpaMH: CJIOKEHHE BEKTOPOB M YMHOXKEHHE BeKTOpa Ha uuciio. CBoiicTBa
JTUHEHHBIX onepaiuii. JInHeliHbIe onepanuy HaJ BEKTOpaMu B KoopAWHATHOU (opme. [lencHue
OTpe3Ka B JaHHOM OTHOwWeEHuU. CKalspHOEe NPOU3BEIECHUE BEKTOPOB U €ro CBOMCTBA.
@U3NYECKU CMBICI CKaJsIpHOro Ipou3BeneHus. CKalspHOEe NPOU3BEIECHUE BEKTOPOB B
KoopauHaTtHOHM Gopme. Kocunyc yria mexay BeKTopaMu. Y CI0BHE KOJTTMHEAPHOCTH BEKTOPOB. );

- TIOBEPXHOCTH (IIOBEPXHOCTH BTOPOTO MOPSAKA M HMX KaHOHMYECKHE YpPaBHEHUS.
IToBepxnoctu Bpamenus. Lunnnapuyeckue nosepxHoctu. Konnueckue noBepxHoctu. MHUMBbIE
noBepxHocTH. Dimuncoun. ['umepbononsl. [Tapadbononasl. Meron ceueHUi IS UCCIIeTIOBAHUS
U TOCTPOEHHUS IMOBEpXHOCTEeW BTOporo mnopsiaka. OOliee ypaBHEHHE MOBEPXHOCTH BTOPOTO
NOPSAJIKA U €0 MPUBEJCHUE K KAHOHUYECKOMY BULY).

KoHTponb ycrneBaeMOCTH OCYILECTBIISIETCS B COOTBETCTBUU C PEUTHHIOBOW CHUCTEMOM
OLICHKH 3HAHUHU cTyneHTOB. OlLeHKa 1o JucuuIuinHee onpenensercs no 100-0anbHOM mikane Kak
cymMma OamoB, HaOpaHHBIX CTYACHTOM B pe3ysbTaTe padOThl B CEeMECTpe: 00s3aTeNIbHBIMU
OallaMM  OLIEHHMBAETCS IIOCELIEHUE JIEKIMOHHBIX 3aHsATHH, paboTa HA MPAKTHUYECKUX
(ceMUHApCKUX ) 3aHATHSX, TEOPETUUECKH OIIPOC, TECTHI, BHITOTHEHNE KOHTPOJIbHBIX padoT, N/13,
IPEyCMOTPEHHBIX YU€OHBIM IIJIAHOM.

Pacrnipenenenuie 6anioB 10BOAUTCS A0 CTYACHTOB B Hayalle ceMecTpa.

VY4eOHBIM MJIAHOM NPEAYCMOTPEHBI KOHCYJIbTAI[UU, KOTOPbIE CTYAEHT MOXKET IOCEIaTh
T10 JKEJIaHUIO.

5.2 OcobeHHocTn opraHuzauuu O0y4YeHUs] I JIML € OrPAHMYEHHBIMH BO3MOKHOCTAMM
310pPOBbSI U HHBAJIM/I0B

[Tpu HEOOXOAMMOCTH 00YHAIOIITUMCS U3 YHUCIIA JIUI] C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU
3I0POBbSI U MHBATUJIOB (IO 3asIBIICHHIO 00YYAIOIIErocs) MPEeI0CTaBIseTCs yueOHas
uH(popMalus B JOCTYNHBIX (pOpMaxX C yUETOM MX UHAUBUAYAIbHBIX CUXO(PU3UUECKUX
0COOEHHOCTEH:

- JUIs JIUI] C HApYLIEHUSMU 3pEHMSI: B Ie4aTHOM popme yBenndeHHbIM IpUpTOM; B hopMe
NIEKTPOHHOIO  JOKYMEHTAa;  WMHIUBUAYalbHbIE  KOHCYJIbTAlMM  C  IPUBJICUYECHUEM
TU(dI0CYpIOTIEPEBOIUNKA; MHANBUAYAIbHbIE 331aHUSI, KOHCYIbTALIMH U JP.

- 17151 ML C HApYIICHUsIMU CiTyXa: B IeyaTHOH (hopMme; B popmMe 37IEKTPOHHOTO JOKYMEHTA;
UHAMBHUAYaJIbHbIE KOHCYJNbTAIUM C TPUBJIEUEHUEM CYpAONEPEBOJUMKA; WHAMBHUAYaJIbHbIE
3a/laHusl, KOHCYJIBTALUU U JIp.

- 17151 JIUI] C HApYILIEHUSIMU OMIOPHO-JBUTATEILHOTO afnmapara: B ne4atHoii oopme; B popme
AJIEKTPOHHOI'O JOKYMEHTA; MHAWBUIyaJIbHBIE 3a/1aHUs, KOHCYJIbTALUU U JP.

6 ®oH/I OLIEHOYHBIX CPEACTB JIs POBEJICHUsS TEKYLIEero KOHTPOJISI U MPOMeKYTOYHOMN
arrecTauMu 00y4aromMXCcs M0 JMCUMILINHE (MO1YJIIO0)

B cootBerctBun ¢ tpeboBanumsmu DPI'OC BO mns arrecranmm 0Oydaromuxcs Ha
COOTBETCTBUE HX IMEPCOHATBHBIX JOCTIIKEHUH IUTAHUPYEMBIM pe3yiabTaTaM oOO0y4eHHs IO
JTUCIUTIINHE (MOIYJTI0) CO3/1aHbl (POH/IBI OIEHOYHBIX CPENCTB. THUMOBBIE KOHTPOJIbHBIC 3a/IaHMUS,



METOJMYECKHE MaTepuaibl, ONPEACIAIOINE MPOLEAYpPhl OLEHUBAHUSA 3HAHUM, YMEHUH U
HABBIKOB, a TAKXKE KPUTEPUH U ITOKA3aTeNu, HEOOXOAMMbIE JIsl OLIEHKH 3HaHUH, yMEHU, HABBIKOB
U XapakTepu3ylolme JTanbl (HOPMUPOBAHHMS KOMIETEHIMA B MpoIecce OCBOCHUS
o0pa3oBaTeNbHOI MporpaMmsl, npeactasieHsl B [Ipunoxenun 1.

7 Y4eO6HO-MeTOAMUYECKOEe M HHPOPMALMOHHOE 0o0ecnieuyeHue TUCIHUILINHBI (MOYJIs1)

7.1 Ocnoenas numepamypa

1. boprakosckuii, A. C. JIuneitHas anreOpa B mpuMepax W 3ajadax : yueoHoe mocoowue /
A. C. boprakosckuii, A. B. IlanteneeB. — 3-e uzn., crep. — Mocksa : UHOPA-M, 2023. — 592
c. — (Bricmiee oopazoBanue: bakanaBpuar). - ISBN 978-5-16-010586-4. - TekcT : 37€KTpOHHBIH.
- URL: https://znanium.ru/catalog/product/1907364 (nara obpamenus: 31.05.2026)

2. Toranos A. I1. IUHEMHAS AJITEBPA U AHAJIMTUYECKAS TEOMETPUSL.
Y4eOHUK U TPaKTUKyM AJs By30B [DnekTpoHHbId pecypc]| , 2020 - 309 - Pexxum pocryna:
https://urait.ru/book/lineynaya-algebra-i-analiticheskaya-geometriya-451035

7.2 Jlonoanumensvhas numepamypa

1. BbypmucrtpoBa, E.b. JluneitHas anreOpa: y4eOHMK M TPAKTHKyM JJIsi BY30B /
E. b. Bypmucrposa, C.TI'. Jlo6anoB. — Mocksa : M3marensctBo IOpaiir, 2023. — 421 c. —
(Beiciiee  oOpazoBanme). — ISBN 978-5-534-15839-7. — Tekcr : 2ieKTpOHHBIA //
Oo0pasoBarenpHast miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/509853 (mara
obpamenus: 01.03.2023).

2. ymamn, I'. . Anrebpa u reomerpus : yaeonoe nmocodue / 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 : AJIEKTPOHHBIN. -
URL: https://znanium.ru/catalog/product/2082656 (nara obpamenus: 31.05.2026)

7.3 Pecypcor ungpopmayuonno-menekommynukayuonnoi cemu ""Humepnem',
6KI04as npogeccuonanvHvlie 06a3bl OAHHBIX U UHQOPMAUUOHHO-CRPAGOUHDIE
cucmemul (npu Heodxo0uMocmu):

1. Marematuueckuit popym Math Help Planet (http://mathhelpplanet.com/static.php)

2. O6pasosarenshas miardopma "FOPAVIT" - Pexum noctyma: https://urait.ru/

3. Cucrema anexrponnoro o0yuenust BIYIC (http://edu.vvsu.ru)

4. DnextpoHHO-OnOMMOTEUHas cuctema "ZNANIUM.COM"

5. DnekTpoHHO-OMONMOTEYHas cuctema uznarenabcrsa "HOpaift" - Pexxum poctyna:
https://urait.ru/

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

7. TIlpesunmentckas Oubnuoreka wuMm. b.H.Enpimna (0a3a [maHHBIX —pa3iHuHBIX
npodecCHOHANIBHBIX o0acTeil) - Pexxum goctyna: https://www.prlib.ru/

8. HudopmannonHo-crpaBounas cucrema "KoncynbranTt Ilmoc" - Pexum poctyna:
http://www.consultant.ru/

8 MarepuajbHo-TexHHYECKOe oO0ecrevyeHHe IUCHUIVIMHBI (MOAYJsl)) W IepevYeHb
HH(POPMANMOHHBIX TEXHOJIOIHH, MCIOJb3YEMbIX NPH OCYLIECTBJICHHH 00pPa30BATEJIbHOIO
npouecca no JMCHUIVINHE (MOAYJII0), BKJIOYAasl epeYeHb NPOrpaMMHOro odecrevyeHust

OcHOBHOE 000pYIOBaHUE:




e MynbT. Meauiibplii KoMmIiekT Ne 2: IIpoekrop Panasonic PT-LX26HE, mortonounoe
kperienne Tuarex Corsa, kiieMMHbIH Moyt Kramer WX -1N, konrekTop VGA, skpan Lumien
Ecopicture

e MynsTrMeauitHas Tpudyna E-Station S

e [IpoexTop Ne 1Epson EB-480

[IporpamMMHoe obecrieueHue:

e Microsoft Office Professional Plus 2013 Russian




	172_1.pdf
	rpd172_0.pdf

