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1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Hassarue OIIOII BO, Kon u ¢popmynnpoBka KOMIETEHIN

COKpameHHOe nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS
KOMITCTEHITHU

01.03.04 «IIpuknanHa
s MaTeMaTHKa»
(B-IIM)

OIIK-1 : CnocoGen mpuMeHsTh 3Ha
HHE (YHIaMEHTaJIbHOH MaTeMaTHK
U M €CTECTBEHHO-HAYYHBIX JAUCIIHI
JIVH TIPH PElICHHH 3aJ1a4u B 001acTu
€CTECTBEHHBIX HAyK U HH)XCHEPHOH
MpaKTHKE

OIIK-1.1B : ObnagaeT 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
HaJiM3a CUTYalid 1 MOJCIMPOBAHHMS IIPOLIECCOB
U ABJICHUI

Komnerenmus cuntaercs: chopMUPOBAHHOM HA TaHHOM 3Tarie B ciIydae, eCJIM MOoTydYeHHbIE
pe3yibTaTtel OOydYeHHMs [0 JUCLUIUIMHE OLICHEHbl IOJOXHUTEIbHO ([IUarna3oH KpUTEpUEB
OLICHUBAHUSI PE3YJIbTATOB O0YUCHHUS «3aUTEHOY, «YIOBIECTBOPUTEIHLHOY, «XOPOLIOY», KOTIUIHOY).
B ciydae oTcyTcTBUS IOJIOKUTEIBHOM OLIEHKM KOMIIETEHIMsS Ha JAaHHOM 3Tale CUUTAETCs

Hec(OPMUPOBAHHOM.

2 [loka3aTe/iu OlleHUBAHUS NJIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHUs

Komnerennus OIIK-1 «CriocoGeH npuMeHsATh 3HaHuE QyHIaMEHTAIbHON MaTeMaTHUKU
U €CTECTBEHHO-HAYYHbIX JUCLUIUIMH P PEIIEHUH 3a/1a4 B 00JIaCTH €CTECTBEHHBIX HAayK U

WH)KEHEPHOU IPAKTUKE»

Ta6muma 2.1 — Kpurepuu OlleHKH WHIUKATOPOB JIOCTHKEHUS KOMITCTCHIINH

Kputepun onjeHHBaHUS Pe3yIbT
aToB O0yJCHUS

- IPaBHJIBHOCTH OTBETA [0 COJIE
PIKAHUIO 3a/IaHHS;- TOJTHOTA U T
nyOvHa OTBETA;

YMEHUEC pe€lIaTb CTAaHAAPTHBIC 3
aJlauv Kypca, OCHOBHBIE THIIBI K
OTOPBIX pa3OUpParOTCs Ha MPAKT
NYCCKUX 3aHATUAX

PesynbraTel 00y4yeHNs 10 AUCIMIUINHE
Ko u gopmymupoka unankar | Ko | Tu
0opa JOCTMIKEHHS KOMIIETEHIIUHI s o
pe | pe Pesynbrar
3- | 3-
Ta | Ta
OIIK-1.1B : O6nagaer MmateMar OCHOBHBIX IIOJIO’KEHUI BEKTOPH
WYECKOU KyJIbTYPOU U CUCTEMH Pl 3H | oilu J'II/IHUCI‘/'IHOI\/'I anreOpsl, aHAIH
BIM MBIIILIEHHEM, TIO3BOSIONI | 4 aH | THYECKOW reOMEeTpHH Ha IIIOCK
MU [P peLIeHUH 3a1a4 B obJiac ue | OCTH M B IIPOCTPAHCTBE, TEOPUH
TH €CTECTBEHHBIX HAyK HCIOJIB3 KOMIIJIEKCHBIX YHCEI
OBaTh MaTeMaTHYECKHE METOMbI y | Pemarh THIOBbIE 3a7atH 110 Bek
M MHCTPYMEHTEI A1 IPOBENCHH | 1| e TOPHOU U JH/IHVeﬁHoﬁ anrebpe, a
A KPUTH'IECKOTO aHamisa cutya | | HMTHHECKOH reoMeTpn Ha I
YA 1 MOJICTIMPOBAHUSA MTPOLIECC JIOCKOCTHU M B IIPOCTPAHCTBE, TC
OB U SIBJICHUH ¢ OpHUH KOMIUICKCHBIX YHCET
peIIeHHs TUIIOBBIX 3a/1a4 ¢ TIPH
MEHEHHEM MaTeMaTH4eCKOTro a
Ha | TMapaTa TeopuH MaTpHIL U CHCT
PO €M JIMHEHHBIX YPaBHEHUMH, BEKT
3 EH OpHOH anreOpbl, aHATTMTHYECKO
1 TeOMEeTpUH, aHATUTHYECKUMHU
METOJJAMHU UCCIIEIOBAHUS TEOMe
TPUYECKHX 0OBEKTOB

BJIaJIeeT HaBBIKAMHU BBIOOpPA (O
PMYJI, METO/IOB U ITPaBUIILHOTO
MOJX0/a K PEIICHHUIO 3a]1aui

Ta6J'II/IL[a 3aIOJIHACTCSA B COOTBETCTBUU C pa3CiiOM 1 PaGoueii IporpaMmbl TUCHUIIIIMHBL

(Moyist).




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 MATPHUIIBL,
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 Ha3bpIBaeTCsl HEOTHOPOIHOM ?
. Kakas cucrema Ha3pIBaeTCsi OTHOPOIHOM ?
. Kakas marpuna Ha3bIBaeTCsi MaTpUILIEH CUCTEMBI?
. Kakas marpunia Ha3bIBaeTCsl paCUIMPEeHHOM MAaTpULIEH CUCTEMBI?
. Kakas cucrema Ha3bIBaeTCs ONpEaeICHHON?
9. Kakas cucrema Ha3bpIBa€TCS HECOBMECTHOM ?
10. Kakas cuctema Ha3bIBa€TCI 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 peleHns 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-Kamnemnmu.

22. ChopMynrpoBaTh TEOPEMY O COBMECTHOCTH OJTHOPOTHON CHCTEMBI.

K Tteme 3

1. Yto Ha3bIBaeTCA BEKTOPOM?

2. JlaTh onpeneneHue HyJIeBOro BEKTOPA.

3. laTb omnpenesieHne eIMHUYHOTO BEKTOPA.

4. Kakue BEKTOpbI Ha3bIBAlOTCS IPOTUBOIOJI0KHBIMU?

5. Kakue BeKTOpbI Ha3bIBAIOTCS PABHBIMU?

6. Jlatb onpenenenre JJIMHbI BEKTOpa.

7. Kakue BEKTOpbI Ha3bIBAKOTCS KOJUIMHEAPHBIMU ?

8. Kakue BEeKTOpBI Ha3bIBAIOTCS KOMIUIAHAPHBIMU ?

9. Kakue nuHeiHbIe Onepanui MOKHO BBIIIOJHATH HaJl BEKTOpamMu?

10. JlaTp onpeneneHne yMHOKEHUS BEKTOPA HA YHUCIIO.

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 Ha3pIiBaeTCsa 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. Onpenenenre NpOEKLUK BEKTOPA HA OCh.

21. Onpegnenenrie COCTaBISONIEH BEKTOPA HA OCH.

22. JlunelHble onepanuy HajJ BEKTOpaMHu B KOOpJIMHATHOUN (opme?

23. BoluncieHue UIMHBI BEKTOpa B KOOPIUHATHOM (hopme.

24. YcnoBue KOJUIMHEAPHOCTH BEKTOPOB (B KOOPAMHATHOM popme).

25. Kak BBIUMCIIUTh KOOPJMHATHI TOUKH, JIENAIIEH 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 HAIIPABIISIFOIINE 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 BbIpakaercs B KOOpAMHATHON (opMe HEOOXOIMMOE M JOCTAaTOYHOE YCIIOBUE
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. BekTopHoe Mpou3BecHHE B KOOPUHATHOH (hopMe.

40. I'eomeTpr4eCcKUil CMBICII BEKTOPHOTO ITPOU3BENECHUS BEKTOPOB?

41. Yto Ha3BIBAETCS CMEIIAHHOE TTPOU3BEIEHUEM BEKTOPOB?

42. KakoBbI CBOHCTBA CMEIIAHHOTO NMPOU3BEACHUS?



43. I'eoMeTpUYECKHI1 CMBICII CMEIIAHHOTO IIPOU3BEIEHUS BEKTOPOB?

44. B yeM 3akiroyaeTcsi HEOOXOAMMOE U JOCTATOYHOE YCIOBHE KOMIUTAHAPHOCTH

TpeX BEKTOPOB?

K Teme 4

1. ChopmynupoBaTh OCHOBHBIC 33/Ia4H aHATUTHYECKON reOMETPHUH.

2. Yto Ha3bpIBaETCsl ypaBHEHUEM JIMHUU HA IJIOCKOCTHU?

3. IlepeuncnuTh CIOCOOBI 331aHUS MPSMOUN Ha IIIOCKOCTH (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 HANPABJISIIOIIMM?

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

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

10. KakoBbl ycii0BUs NEPIEHAUKYIIPHOCTH ABYX HPAMBIX ([Ba Cilydasi: MpsIMble 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 SJUTUIICOM?

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 ¢ dJuInIca?

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 xapakTepu3yeT SKCLEHTPUCUTET TUIIEpOOJIbl, U B KAKHUX Mpeesax 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 KaHOHHWYECKOE YpaBHEHHE MMapadoibl (YeThipe ciaydas)?

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 MOPsIIKA K KAHOHUYECKOMY BUTY?

K Tteme 6

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

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

3. Kak 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. OnpeneneHue pacCTOSSHUS OT TOUKH JO MNIOCKOCTH.

10. Kak 3ayaercs npsimast B poCTpaHCTBE?

11. Kakoii BeKTOp Ha3bIBa€TCsl HAIIPABJISAIOUIUM?

12. Kak BBIYMCIUTH KOOPAWHATHI HAIIPABJIAIOIIETO BEKTOpa?

13. Kakumu ypaBHEHHSIMH MOXHO 33JaTh NPSAMYIO B IPOCTpaHCTBE?

14. Yron mexny 1ByMs IPSIMBIMU B IIPOCTPAHCTBE.

15. KakoBo ycinoBue napajuieIbHOCTH IPSIMBIX B TPOCTPAHCTBE?

16. KakoBo ycioBre NeprneHIuKyIIpHOCTU IPSIMBIX B IIPOCTPAHCTBE?

17. Yron mexay npsiMoil U IMJIOCKOCThIO B MPOCTPAHCTBE.

18. KakoBo ycioBue napajieibHOCTH NMPSIMON U TUIOCKOCTU B MPOCTPAHCTBE?
19. KakoBo ycnoBue NepreHIuKyIIpHOCTH MPSIMOM U TIJIOCKOCTH B IPOCTPAHCTBE?
20. Kak onpeaenuTs KOOPAUHATHI TOYKH IEPECEUCHUE MPSMON U IIIOCKOCTH B

MpOCTpaHCTBE?

K Teme 7
1. Yro Ha3pIBaeTCSA NOBEPXHOCTBIO BTOPOIO NOpsAKa?
. Kakas moBepXHOCTb Ha3bIBa€TCS LIMJIMHIPUUECKOM?
. Kakas nuHus Ha3pIBacTCs HAIPaBIISIOIIEH UIMHIPUYECKON ITIOBEPXHOCTH?
. Kakas nunus Ha3piBaeTcs 00pa3yroliei HUInHAPUIECKONH TOBEPXHOCTH ?
. Kakas nuHus ABIseTCs HallpaBISIIOIIEH JUIMITHYECKOrO MWINHAPA?
. Kakas nmuHus SBISETCS HAPABISIFOIICH TUIIEPOOTNIECKOTO IIMIHHIpA?
. Kakast moBepXHOCTb Ha3bIBAE€TCSI KOHUYECKON?
. Kakas nuHus Ha3pIBaeTcs HalpaBIIsiOIed KOHUYECKONH TOBEPXHOCTH?
. UTo Ha3bIBaeTCs IIUIICOUTOM?
10.Yto Ha3bIBa€TCS OJHOMOIOCTHBIM TUIIEPOOIOUI0M?
11. Yro Ha3bIBaeTCs ABYNOJIOCTHBIM rUIIEPOOIONI0M?
12. Yto Ha3pIBaeTCA SJUIMNTHYECKUM TTapadoious?
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 KOMILUIEKCHOTO uncia?
. 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 BbIONTHAETCS 1EHCTBUE BO3BEACHNS KOMIJIEKCHOTO YNCIIA B CTENICHB?
11. Kak n3Bieyb KOpeHb -0l CTENEHH U3 KOMILJIEKCHOTO yucia?
Kpamxue memoouueckue ykazanus
Teopernuecknii OIIpoc MPOBOJUTHCS MOCIIE U3YUEHHUS COOTBETCTBYIOIINX TEM.
Llkana oyenxu

O 0NN bW

0 3N L kAW

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

3JlaracT MaTepual

5.2 Ilpumepsl 3agaHnii I BBINOJTHEHHS KOHTPOJIbHBIX padoT

KonTtpoabHnas padora Nel «Onpeaenurenn 1 MaTpuLbD).




2 2 -3

1. Beruucnuts 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

Bouruucaute 54-4B+C.

0 0 1
( W(—l —1W
. |1 1 2| 4

3.HaHTH|2 ) 3||2 2|1.

L JL 1 1J

3 3 4

2 1 4
4. Jlana matpuiaD = | 6 3 12 |. Haiitu panr matpuupbl.
-10 -5 =20

3 -4 5
1

5. Haittu matpuily, oOpaTHyrO JaHHOM, U CeNlaTh IPOBEPKY | 2 -3 | .
3 -5 -1

Kpamxue memoouueckue ykazanus

KontponbHast paboTa MO3BOJSIET ONpEAETIUTh YPOBEHb yCBOeHMs Martepuana. Ilepen
BBINTOJIHEHNEM KOHTPOJIBHOM pabOoThl HEOOXOIMMO 03HAKOMHTHCS C TEOPETHUECKUM MaTEPHATIOM,
IpPEJCTAaBICHHBIM B IpE3eHTAlUsAX M Ha JEKIMH, NpopadoTaTh METOAbl pelleHHs 3ajad,
PacCMOTPEHHBIX B TUIIOBBIX IpUMepax. 3a pa3bsiCHEHHEM TPYAHO yCBaBaeMbIX BOIIPOCOB Kypca
HE00X0/IMMO 00PATUTHCS K MPETO1aBaTENIo.

ILlIxana oyenku
Ouenka | bamnel | Onucanue
5 4 3a£[aHI/I$[ BBIITOJIHEHBI IOJIHOCTHIO U IMTPAaBUJIBHO
3anaH1/m BBIIIOJIHEHBI ITOJTHOCTHIO, C HECYIIECTBEHHBIMU OHII/I6KaMI/I, HO NTOAX0 K PEIICHUIO, Ues pe

4 3
NICHWS, MECTO/I TPABUJIbHBI

3 2 3aﬂaHI/IH BBIITIOJIHEHBI ITOJTHOCTHIO, C CYIIIECTBEHHBIMU OHII/I6KaMI/I, HO IMOAXO0 K PECUICHUIO, UAC peIIe
HUS, METOJI TPABUJIbHBL

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

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

RN

- - — 1 —_— _—
Beipa3uth uepe3 a u b BekTopm =—AB + BC + DA .
3

2.3Has,4T0 a=a-i+5-j—k U b=3-i+ j+ S -k KOIJIMHEAPHbIC, HAUTU YUCIA ¢ H f

-

3. Haiitu |axb ‘=5,b:6,a-b=6.

, ECITH ‘a

4. TIpoBepuTh KOMIUIAHAPHOCTH BEKTOPOB a- (2;-1;3), b = L;4;2)m c= (1:12).

Kpamkue memoouueckue ykasanus
KonTponbHast paboTa MO3BOJSET OMPENESIUTh YPOBEHb YCBOeHHsS Martepuana. [lepen
BBITIOJTHEHHEM KOHTPOJIBHOU PabOTHI HEOOXOAMMO 03HAKOMHTHCS C TEOPETUIECKUM MAaTEPHATIOM,



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

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

4 3
MICHUs, METO/ ITPaBUJIbHBI

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

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

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

BGKTOpaM; =(-321)m b= (1;2;3).
3. Haiitu ypaBHeHue mpsimoii, mpoxopsmied depe3 Touky A(5;-1;-3) mapamiensHO
psMOit
2x+3y+12=6,
{4x—5y—z—2=0.

4. ITocTpouTh TE€IO y =X,y =0,x=1,2 = 5(x2 +y2)

Kpamkue memoouuecxue ykazanus

KontponbHas pabora mo3BOJISET ONpEAEIUTh ypOBEHb yCcBOeHMs Marepuana. Ilepex
BBITIOJITHCHHEM KOHTPOJIBHOU PabOThI HEOOXOAMMO 03HAKOMHTHCS C TEOPETUUECKUM MAaTEpUAJIOM,
MPEACTABJICHHBIM B TMPE3CHTALMSAX W Ha JIEKIUHU, NpopaboTaTh METOJbI pEelIeHUs 3ajad,
PAacCMOTPEHHBIX B TUIIOBBIX IIPUMEpPAX. 3a pa3bsICHEHUEM TPYAHO YCBAUBAEMBIX BOIIPOCOB Kypca
HEO0OXOAMMO 0OPATUTHCS K TTPETIO/IaBATEIIO.

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

4 3
IICHHUs1, METO]I IPABHIIbHBI

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

2 0-1 3agaHus He BBHITIOIHEHBI WK BBIOJHEHB HENPABIIIEHO

5.3 BapuaHTbl HHAMBUAYAJbHBIX JOMAIIHUX 3aJaHU I

U3 Nel
Brrauciuts OIMPEACIIUTECIIb MCTOAOM IMOHUKCHUSA ITOPAAKA 1O BTOPOT'O
1 2 1 -1

2 -1 1 0
—2 4 1 -1
3 -3 2 2

Kpamkue memoouuecxue ykazanus

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

IlIxana oyenku
I OmueHka I Bamel I Ommcanne




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

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

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

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

W13 Ne2

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

t3xl + X, +4X; - 2%, = -3.

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

Onenka | bamuiel | Onucanue

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

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

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

2 0 3agaHys He BHITOJIHEHBI HIIH BBITOJIHEHB! HENTPABIIHHO

N3 Ne3

Jlokasatk, 4TO cUcTeMa JIMHEHHBIX alreOpandyeckux ypaBHEHHH COBMECTHA U PELINUTH €€:
1) MaTpUYHBIM METOIOM;
2) no ¢popmynam Kpamepa.
[—X{ +2Xy + X3 =7,
2X1 — X9 +5x3 =1,
3X1 —3Xp +2x3 =10.
Kpamxue memoouueckue yxazanus
[Ipu BBINONHEHUM WHAWBUAYAJIBHBIX JIOMALIHUX 3aJaHUM HE0O0XOAMMO HCHOJIb30BaTh
TEOPETUUECKHUI MaTepual, JieJaTh CChbUIKM Ha COOTBETCTBYIOIINE TEOPEMBI, CBOMCTBA, POPMYJIbI
u ap. Pemenue MNJI3 BeIMOMHSAETCS MOAPOOHO U COAEPKUT HEOOXOIUMBIE MOSCHUTENBHBIE
CCBUIKH.
ILllxana oyenxu

Ouenka | bamier | Onucanue
5 3 3aIIaHI/I$I BBITIOJIHEHBI ITIOJIHOCTBIO U TPABUJIBHO, pa60Ta Oq)OpMIIeHa COrJIaCHO Tpe6OBaHI/I}IM, pemIeHn
€ COJACPIKUT HEKOTOPHIC HETOYHOCTH U HECYIICCTBEHHBIC OHII/I6KI/I;
4 2 3a}13.HI/I$( BBITTOJIHCHBI ITOJIHOCTHIO, C HeCyLl.LeCTBeHHbIMI/I OIJ_IHGKaMI/I, HO IIoaxXoa K peLueHmo, naesa pe
IICHKSI, METO]] TPABMUIIbHBI, paboTa 0hopMIIeHa COTJIACHO TPEOOBAHHSIM;
3 l 3a}13.HI/I$( BBITTOJIHCHBI ITOJIHOCTHIO, C Cy[].[eCTBeHHbIMI/I OIJ_IPI6KaMI/I, HO Ioaxona K peLueHmo, naea peme
HYsI, METOJT TIPaBHJIBHEL, paboTa oopMIleHa He IO TPeOOBaHHSIM
2 0 3aIIaHI/I$I HE BBIITOJIHECHBI WJIW BLINTOJHEHLI HEIPABUIILHO
N3 Neq
Janbl BepimuHbl Tpeyroibauka ABC  A(4;5) , B(3;-2) , C(-5;6) .
Hatitu:

a) ypaBHeHHE CTOpOoHbI AB;



0) ypaBHenue BeicoThl CH;

B) ypaBHeHHE MearaHbl AM;

r) Touky N nepeceuenus Meauansl AM u BoicoTsl CH;

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

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

Onenka | bamier | Onucanue

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

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

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

2 0 3agaHus He BHITOJIHEHBI HIIH BBITOJIHEHB! HENTPABIIIHHO

U3 NeS
1 .
1. IlocTpouth KpUByI0 p = ——— B NOJSIPHOM CHCTEME KOOPJAMHAT IO TOYKaM,

3(1-cos @)
T
J1aBasi 3HAYCHUS 4yepe3 MPOMEXYTOK —, HAYMHAsA OT ¢ =0 .
8

2. Haiitm ypaBHEHHWE TONY4YEeHHOH JHMHUU B MPSIMOYIOJbHON JEKapTOBOH CHCTEME
KOOpJIMHAT, HayaJl0 KOTOPOM COBHAJAEeT C IOJIFOCOM, a IMOJIOKUTENIbHAs MOJyoCh abCcLuce — ¢
IIOJIIPHOM OCBIO U 10 YPABHEHUIO OIIPENEIUTE BUJL KPUBOM.

Kpamkue memoouuecxue ykazanus
[Ipu BBIMOJNIHEHMM WHAWBHAYAIBHBIX JOMAIIHMX 3aJlaHUM HEOOXOIUMO HCIOJIb30BaTh
TEOPETUUECKHUI MaTepual, JIelaTh CChbUIKU Ha COOTBETCTBYIOIINE TEOPEMBI, CBOMCTBA, (POPMYIIBI
u np. Pemenne M3 BbImosHsAETCS MOAPOOHO M COACPKUT HEOOXOIUMBIE TMOSICHHUTEIbHBIC
CCBIJIKH.
IlIxana oyenku

Ouenka | bamns! | Onucanue

5 3 3ajaHusl BBINIOJHEHBI TOJIHOCTHIO M MPaBHIIbHO, paboTa 0(opMIIeHa COTIIACHO TPEOOBAHUIM
, peIIEHNEe COJEPKUT HEKOTOPBIE HETOYHOCTH M HECYIIECTBEHHBIE OIMNOKHY;

4 2 3aaHus BBIMOJIHEHBI TIOJTHOCTHIO, C HECYIIECTBEHHBIMY OIIMOKAMHU, HO MOAXOJ K PEIICHHIO
, WJiesl peLlIeHHs], MeTO/1 IPaBUIIbHBI, paboTa oopmileHa COTIacHO TpeOOBAHHUSIM;

3 1 3aaHus BBIMOJIHEHBI ITOJTHOCTHIO, C CYIECTBEHHBIMHU OIIMOKaMHU, HO TIOAXO]I K PEIICHHUI0, U
Jiest pelleHNs, METOJI IPaBMIIbHEBL, paboTa oopMIIeHA HE 110 TPEOOBAHUSIM

2 0 3a/aHusI HE BHIIOJTHEHB! WIIM BBIITOJHEHBI HENPAaBUIHHO

N3 Ne6

1. BeImomHUTE AeHUCTBUS Ha/l KOMIJIEKCHBIMU YHCIIaMU B anreOpandeckoit popme
a) z=5(1+2i)%(L+3i)
6)z- (3-2i)5 + i).
2i(3-1)
. 7
2. Haittn (—1+ \/§|) .

4

3. Pemuth ypaBHEHHE 2~ = -1 1.



Kpamkue memoouuecxue ykazanus

[Ipy BBIMOJIHEHMM WHAWBHAYAJIBHBIX TOMAIIHUX 33JaHWH HEOOXOIWMO HCIOJIb30BaTh
TEOPETUYECKHI MaTepual, IelaTh CChUIKM HAa COOTBETCTBYIOIINE TEOPEMBI, CBOMCTBA, POPMYJIBI
u np. Pemenne M]3 BbIMoOSHSETCS MOAPOOHO M COACPKUT HEOOXOIHUMBIE IOSCHHUTEIIbHBIC
CCBUIKH.
LlIxana oyenku

Onuenka | bamns! | Onucanue

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

4 2 3aaHus BHIITOJIHEHBI TIOJIHOCTHIO, C HECYIIECTBEHHBIMH OIMIMOKaMU, HO ITIOIXO0/1 K PEIICHUIO
, 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
1)33
2)32
3)-33
4)-32.
(—1 1-1 0 ZW
|-1 56-3 2 7|
2. Panr matpuubl | | paBeH
4 3-3 7 5
L—S 2 0-5 ZJ
1)2
2)3
3)4
4)5.
(—2 3 OW (—2 3 0)
3. Eciu A= 1 2 1|,B=|-3 1-1],TOD3JIEMEHT c,, Marpullbl C = A-B paBeH....
ce1-1) s 3o
(-2 2
2 1-1-2 | 1 4]
4. 1ns matpun A = , B = | MMCIOT CMBICTI BBIPAKCHU S
4-3 5-10 5-2
L34
1)A+287
2)(A+B)
3)3a-B"
4) A" - 2B

5)B” +3a”



k

-8
5. Marpuna A = [ y J SIBJISICTCSI HEBBIPOXKACHHOM (HEOCOOCHHOMN) pH kK HE

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

6. [l cucremsl CyMMa X + y paBHA ......
4x +6y =-10

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

— — VA
8. U3BecTHO, uTO |a| =3, ‘b ‘ = 2. YToJ MeXJy STUMHU BEKTOpPaMU PaBEH ¢ = — .
2

CkansgpHoe Mpou3BeIeHHe ab PaBHO ....

9. CyMMa IpOEKIMii BEKTOPa 2i xi —3i x j+3i xk +2jxi+ jxk + 3k xk paBHa ....

10. lnst KoJuTMHEApHBIX BEKTOPOB a = (2,-3,1), C = (4,X,y) X MY COOTBETCTBEHHO PABHEI
1)2u -6

2)-6 u 2

32u6

4)6u?2

10. BekTopsr a = _5i +3k , b=2i+5 I + x_, C=—i- ]+ Kk SABJISIOTCS KOMILTAaHAPHBIMU
MpU X paBHOM

1)-7/5

2)-16/5

3)-13/5

4)-9/5

11. YpaBHeHue npsAMon, Npoxoasieil uepes Touky A(—2,3) , IEPIEHAUKYISIPHO NPSMOM
X—2 Y- 3
5 -1
1)-5x-y+13=0
2)5x-y+13=0
3)-5x+y-13=0
4)5x —y—-13=0

, IMEET BH]T

12. YpaBHEeHHE MIIOCKOCTH, MPOXOASIIEH Yepe3 TOUKY B(—1,4,—5) MapaiienbHO
IJIOCKOCTH YOZ , UMEET BUJ

1)5y+4z=0
2)x=-1
3y=4
4)z =-5
-1 2 5 -2 3
13. JIBe ipsiMble XZo_Yre IR o, X Y72 IV cnnmores
4 -3 -5 -4 3
1)napannenbHbIMU
2)nepeceKaronMMHCS

3)coBIaIalOIUMH



4)CcKpelnBarOIUMHUCS
2 2

X y
14. Cymma koopauHaT mpaBoro (hokyca jumica — + s 1 paBHa ...
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15. Ecmu z, = -5+i, z, =1+ 6i, TO pa3HOCTb ACHCTBUTEIbLHON 1 MHUMOH 4acTel 4nCIiIa

Zl
— paBHa

ZZ

30

12

) 37

27

2)_ L

) 37

28

3)_ =

) 37

33

4)_ =2

) 37

Kpamkue memoouueckue ykazanus

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

Ou;:HK B?Im Onucanne

5 20 3alaHKe BBITIOJIHEHO MOJHOCTHIO U a0COJIIOTHO MPABHJIIBHO.

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

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

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

5.5 IIpumepsbl TeCTOBBIX 3aJaHUI

Tect 1
3

0 5
1. Onpenenurens -2 1 2 | paBeH
-6 1 3
1)32
2)23
3)-24
4)-31

2. Panr marpuiisl paBeH

L

-2
-1
3
2

I )

———

w W N o;

(
|
1)1
2)2
3)3
4)4

[~175 73]

-3
3. I[HH J3JICMCHTA a,, MaTpHIIbI | 4-2 1 | anre6pa1/1qecxoe AOMOJIHCHUEC PaBHO
4

2 6



1)11
2)-11
3)4
4)-4
-6 -5
4. Jlnist MmaTpuubl A = ( 3

J oOpaTtHas MaTpuria A

1(-3 5
1) cymectByeT u umeeT Bug Al = E( 5 6}

1(-3 -5
2) CyIIecTBYET U MMeeT BUJ A~ = —
) o Y 33({( 3 -6

1(-3 5
3) cymiecTByeT U MMeeT BUJ AN = —
) o Y 33{(-3 -6

4) HE CyIIEeCTBYET

(1 3]
2 1-1-2 | 1-2 |

5. Ecin A:[4_3 5_10J, B = 1_2|,T03JIGM€HT ¢,, Marpulbl C = A-B paBeH ....
Las)

6.Ecom A _,-B, =C,.,TOorqa m U n paBHbBI

I)m=3n=5

2)m=5n=2

3Am=2,n=5

4)m=3,n=2

0 1 5
7. Jnsa matpuy A=(1 0 3), B = [1J , C=]7 3 6| CyleCcTBYET IPOU3BEAECHUE
° 4 2 1)
1)BC
2) AC
3)CA
4) AB

8. HeBBIpOXKICHHOI MaTpHIIEH SIBIISIETCS] MAaTpUILIA:
1 1 1} ( 1 0 O

2 al el o

|2 3 0|; D=|
. L4 0 1} Ls 1 4J Lo J
1) D
2) A
3)C
4)B

2x—-7y+3z=0
9. Cucrema JTMHEHWHBIX ypaBHEHUH | 3X +5y + 2 =0 HMeeT:
[ 4x+2y-12=0

1) He umeer pereHui
2) eIMHCTBEHHOE PeIlleHHE



3 ) MHOXKECTBO peIlICHHIA
4) Tpu penieHus

3x, +6x, - 9%, =12

10. B cucreMe TuHEHHBIX YpaBHEHUT { KOJIMYECTBO Oa3HCHBIX

X, +2X, —3x, =4
MEPEMEHHBIX PABHO ....
Kpamxue memoouueckue ykasanusi

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

IlIxana oyenku

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

5.6 Ilpumepsbl TECTOBBIX 3aJaHUI

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

Da=0
2)0<a<£
2

T

Na =
Ja ==

4)£<a<7z
2

2. JI1s1 BeKTOPOB 3 =2i —2 ] —3K ¥ C = —2i —k JMHeiiHAs KOMOMHAIUS — 53 — 4¢
paBHa

1)-2i +10 j—19k

2)-2i -10 j-19k

3)2i —10 j-19k

4)-2i +10 j+19k

3. I BeKTOpoB a = (2,—-4,1), b = (1,-11), ¢ = (-2,-3,1) BbIpaxeHue (a — E)E PaBHO
4. VI3BeCTHO, UTO CKANAPHOE MPOM3BEeHNE ab = 10 , |6T | = 4, yrojl MeX1y S TUMU

pu _
BEKTOpaMHU paBeH ¢ = — . [[1mHa BekTOpa ‘b ‘ paBHa ...
3

5. BeipaxkeHue i > —2i - j- j°+4)-k —3k?+2k -i paBHo....

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



7. 1151 KOJUTMHEAPHBIX BEKTOPOB b = (-21,x), ¢ =(-6,y,3) X1 Y COOTBETCTBEHHO PaBHBI
1)-1u3

2)-1u-3

3)1u-3

4)1u3

8. JI1s1 IIepreHIMKYIIAPHBIX BEKTOPOB b =i —4j+ Xk , € = —2i —k X paBHoO ....

9. Bektopsl a = 2i +4 I - 3I<_, b = xk_, c=3i-4 ]— 5k SIBISOTCS KOMIUTAHAPHBIMU TIPH

X paBHOM

1) -2

2)0

3)2

4)4

10. CymMMa poeKIHii BeKTOpa 3i xi +2i x j+ jx j—3jxi +2xk —K x ] paBHa ....

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

OTBETOB, BBOJI YHCIIA.
ILlIxana oyenku

OneHk Bamn

Onucanue

a Bl

5 3 3ajaHue BHITOJIHEHO MOJHOCTHIO M a0COIIOTHO NPABUIIBHO.

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

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

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

5.7 IIpumepsbl TeCTOBBIX 3aJaHUI

Tecr 3
1. YpaBHeHHE npsAMOM, TPOXOIAILIEH Yepe3 TOUKy A(—2,5) MapalljIeIbHO BEKTOPY

b= (1,-1), nmeet BUL

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

2. Ecnu Touka C(X,,5) MPUHAJICKHUT NPSIMON — 4x + y —1 =0, TO KOOpJUHATA X,

paBHa..

OCSIMH,

3. KBagpat paccTostHUS OT TOUKU B (4,5) 710 IpSAMOM 5x + 2y —1=0 paBeH ....
4. Ilnomanp TpeyroibHHKA, 0Opa30BaHHOTO MPSIMOW 4X —y +8 =0 W KOOPAWHATHBIMU

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

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

1) mapaniensHbIMH

2)nepeceKkarouMMICs U MePHeHIUKYISIPHBIMU
3)nepecekaromuMUCs U HENePIIeH UK YIS PHBIMU
4)coBmaIaOIUMHI



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

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

1) (0,10,-5)
2)(0,-10,-5)
3)(10,0,-5)
4)(0,-5,-10)
2 2
7. s snnunca (x _92) + y ;3) =1 0CSIMH CUMMETPHUH SABJIAIOTCSA IIPSIMbBIC
Dx=2
2)x =-2
3)y=3
4)y=-3

8. PaccrostHre MeXy mapayieTbHBIMU IIOCKOCTSMUA — 2X + 4y +4z2+9=0 U
—2X+4y+4z—-3=0 paBHO ...

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

1) Q3 u Q2

2) HeT napajuieNbHbIX IJIOCKOCTEN

3) Q2 u Ql

4)Q1uQ3

10. VpaBuenne x° —4x+y” =0 OmpemenseT OKPYKHOCTh PAIUyca ...

Kpamxue memoouueckue ykazanust

IITM coxepaT TECTOBBIE 3aJaHHs C BHIOOPOM OJHOIO MJIM HECKOIBKUX MPAaBHJIbLHBIX
OTBETOB, BBOJ| YHCJIA.
HlIxana oyenxu

OneHk bamn
H Omnucanue

a Bl

5 3 3aaHne BBITOJHEHO MOJHOCTHIO M a0COIIOTHO NMPABMIIBHO.

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

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

2 0 3agaHre He BBIIOJIHEHO, MIMEET OIIHOKH.

5.8 Ilpumepsbl TECTOBBIX 3aJaHUI

Tect 4
1. Ecmm z, =-6+5i, z, =—4+i, TO cyMMa JAeHCTBUTEILHON U MHHUMOW 4YacTel ducia

z,-7, PaBHa .....

2. Jlnst KBapaTHOTO YpaBHEHUS z° +14z +58 = 0 CyMMa JEHCTBUTEIBHON U MHUMOM
4acTe! KOPHS, JIEKAIIETO B HUKHEN MTOIYIUIOCKOCTH, PaBHA ...

3. ApryMeHT KOMIIJIEKCHOT'O YUCNIa Z = V3 paBeH
=
3
4
2) ar
3

117
3=
)6



LlIxana oyenku

H"=
)6

4. Monynb KOMIUIEKCHOIO yucina z =1- J3i paBeH ...

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

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

]_ICJ'ISIMI/I OCBOCHHUS AHCHUITIIIMHBI «Anre6pa U TCOMETPUA) ABJIAIOTCA O3HAKOMIICHHUE C
OCHOBHBIMHU TIOHATHUAMH anre6pm n TCOMCTpHUH, OCBOCHHC MCTOAOB U CII0CO00B peIICHUA
aﬂre6pa1/1qe01<1/1x U TCOMCTPHYCCKUX 3aJad, pa3sBUTHUC JIOTHYCCKOTO MU aJIrOPpUTMHYCCKOIO
MbBIIIJICHUSA, OBJAJCHHUC OCHOBHBIMH MCTOAAMU HCCIICAOBAHUA KW PCUHICHUA MATCMATHUYCCKUX
3a1a4, BBIpa6OTKa YMEHHUA CaMOCTOATCIIbHO paClIUpPATh MAaTEMATHUYCCKUE 3HAHUA W IIPOBOAUTH

MaTeMaTUYCCKUI aHaI13 MPUKIIAIHBIX 33/1a4.
3ajauaMu JUCHUIUTHHBI «AJIre0pa 1 TeOMETPHUsD) SBIISIOTCS:

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

- IPUBUTHUC CTYACHTAM HABBIKOB UCCIICAOBAHUA C UCIIOJIb3OBAHUEM METOA0B aﬂreﬁpbl;

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

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

[TnaHupyeMbIMU pe3yabTaTaMHi OOYYCHUs 110 AUCUUILIHHE (MOAYIIO), SIBISIOTCS 3HAHUS,
yMEHMsI, HaBbIKU. [lepeueHp MmaHupyeMbIX pe3ysIbTaToB OOyYeHUs MO JUCUUIUIMHE (MOIYJIIO),
COOTHECCHHBIX C IUIAHHUPYEMBIMH pe3yJIbTaTaMHi OCBOCHHS 0O0pa30BaTENIbHON MPOrPaMMBl,
npezcTaBieH B Tabnuue 1.

Tabmuna 1 — Komnerenuu, popmupyemblie B pe3ynbTaTe U3YYeHUS TUCIUTUIMHBI (MOIYIIS)

PesynbTarel 00yueHus O JUCIUILTUHE
Kon u Kox u
HazBanue (dhopmyIrpoBKa
OIIOII BO, opmynHpoBKa HHIUKaTOpa Koz
COKpaliecHHOC KOMIIETCHIINI JOCTHIKCHUS peE3yiib q)OpMyHHpoBKa pe3yibTata
KOMIICTCHITHH
Tara
01.03.04 OIIK-1: OIIK-1.1B: P/1 3HaHHE | OCHOBHBIX IOJIOKEHUI BEKTOPHOU
«[Ipuknagnas | Cnocobex Obnanaet 1 JIMHEWHOM anreOpsl,
MareMaTHKa» | IPUMEHSTh MaTeMaTHICCKOM AHAJIMTUYECKON reOMETPUM Ha
(b-TIM) 3HaHHE KYJbTYPOH U IJIOCKOCTH U B IPOCTPAHCTBE,
(hyHIaMEHTAIEHOW | CHCTEMHBIM TEOPUH KOMIUIEKCHBIX YUCE
MaTeMaTHKH U MBIIIUICHUEM, P12 | YMenue | pemars THIOBBIE 334341 O
€CTECTBCHHO- MTO3BOJIAOIUMU BEKTOPHOHU U JIMHEHHO anredpe,
Hay4HBIX IIPH PELICHUN AHAJIMTUYECKON reOMETpUM Ha
JAUCHUIUINH IPU 3aja4 B 00J1acTH IJIOCKOCTH U B IIPOCTPAHCTBE,
pelIeHny 3aa4 B €CTECTBEHHBIX TEOPUU KOMITJIEKCHBIX YHCENT
obmactu HayK PJI3 HaBbik | pemenust TMIIOBBIX 3a1a4 ¢
€CTECTBEHHBIX HUCTIOb30BATh IIPUMEHEHUEM MAaTEMAaTUYECKOIO
HayK 1 MaTeMaTU4CCKUC arrapara TeOpUM MaTpull U
WH)KEHEPHOU METOAbI U CHUCTEM JIMHEWHBIX YPaBHEHUH,
NPAaKTHUKC HHCTPYMEHTBI BEKTOPHOH ayreOphl,
A IPOBEACHUA AHAJIMTUYECKON T€OMETPUH,
KpUTHUYECKOTrO aHAJUTHYECKUMH METOJAaMH
aHajiu3a HCCJIEI0BAHUSI T€OMETPUYECKHUX
CHTYaLHil 1 00BEKTOB
MOJCITUPOBAHUS
TPOIIECCOB U
SIBIICHUM

B nmponecce OCBOCHUA OUCHUINUIMHBI PEIHAOTCA 3aJadd BOCIIMTAHUA TAPMOHUYHO

Pa3BUTOM, MATPUOTUYHOW M COLMAIBHO OTBETCTBEHHOW JTUYHOCTH HA OCHOBE TPATUIIMOHHBIX
POCCHICKUX JTyXOBHO-HPABCTBEHHBIX U KYJIBTYPHO-UCTOPUYECKUX LIEHHOCTEH, MPEACTaBICHHBIE
B Ta0Omure 1.2.

Tabmuua 1.2 — [{eneBble OpueHTUPBI BOCIIUTAHUS



BocnurareabHbIe 321291 ®opMHupoBaHHe EHHOCTei LeneBble OpHEHTHPDI

®opMHpoBaHHe IPAXKIAHCKON MO3MIHMHA ¥ MATPHOTH3MA

DopMHupOBaHHE TOICPAHTHOCTH H
YBKCHHUS K TPECTABHTENAM PasTHIHBIX KH3HE Jlo6poxxenaTenbHOCTh U
HallMOHAJILHOCTEH U KYJBTYD, OTKPBITOCTh

npokuBaronmx B Poccun

®opMHpoBaHNe TyXOBHO-HPABCTBEHHBIX IIEHHOCTEH

®DopMHupOBaHUE OTBETCTBEHHOTO

CnpaBeMBOCTB AKTHBHAS KU3HEHHAS TTO3UIINS
OTHOIICHHS K TPYAY

@®opMHpOBaHHe HAYYHOT0 MHPOBO33PEHUS U KYJbTYPbI MbIIILJIEHHUSA

Pa3BuTHe TBOpUECKUX CIOCOOHOCTEN U
YMEHUS peliaTh HeCTaHAAPTHBIC 3a/1a4H

Konnextususzm ['HOKOCTE MBIILICHUS

(I)OpMI/II)OBaHI/Ie KOMMYHHMKATHUBHBIX HABBIKOB U KYJbTYPbI OﬁlIIeHI/Iﬂ

Bocmuranune KYyJbTYPbI AHUaJiora u BSaI/IMOHOMOH.[B u Ymenne pa6OTaTB B KOMaHAC U
YBAXXCHHS K MHCHUIO JPYTUX HIO,Z[efI B3aNMOYBaKCHUC B3aUMOIIOMOIIb

2 Mecto gucuuniaunbl (MoayJsi) B crpykrype OIIOIT

HucuuninuHa «AnreOpa U TreoMETpHs» OTHOCUTCA K 0Os3aTENIbHOM 4YacTh LMKIIA
muciumine «brmoka 1 Jlucuumniausasl (MOAYNHM)» W HMEET JIOTHUYECKYI0 U COAepKaTelbHO-
METOAMYECKY0 B3auMocBsi3b ¢ auciuumHamu  OIIOIl.  ducnunnuua Oasupyercss Ha
KOMIIETEHIIUSIX, C(OPMHPOBAHHBIX Ha MpeIbIIyLIeM YypoBHE oOpa3oBaHus. [lng usydeHus
anreOpsl U TEOMETPUM TPEOYeTCsl KAYECTBEHHOE 3HAHKE IIKOJILHOTO Kypca anre0psl, TeOMETPHUH,
TPUTOHOMETPHH, HAUall aHalu3a, UHPOPMATHKH.

3. O0beM AUCHUNJIMHBI (MOAYJIs1)

O0vemM aucHUIUIMHBL (MOJYJsl) B 3a4eTHBIX EAMHHUIAX C YKa3aHUEM KOJWYeCTBa
aKaJeMHYECKHX YacoB, BBIJIIEJICHHBIX Ha KOHTaKTHYIO paboTy ¢ oOydaromumucs (10 BUIaM
y4eOHBIX 3aHATHI) U HAa CAMOCTOSITENbHYIO pabOTy, IPUBE/IEH B Ta0IuUIE 2.

Tabnuia 2 — O0miast TPy 10€MKOCTh JUCITUTITUHBI

Tpyno- OO0BbeM KOHTAKTHOM paboThI (4ac)
€MKOCTb
Cemectp
Hassaiie 3)60131‘:‘ Hacts I/IE'ICI)/ICiO)C AynautopHas Breayi- CPC T;;I;l\f
OIIOIT BO e VII P yaurop TOpHas
HUS (3P0, GE) Beero Talun
0300) o
nek. | mpak. | una6. IMTA | KCP
01.03.04
Tpuxnagnas [e]0]0) B1.b 1 5 109 54 54 0 1 0 71 ]
MaTeMaTHKa




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
¢ yueOHBIM IJIaHOM, NpHUBeJieH B Tabaule 3.1

Tabmuua 3.1 — Pa3aens! qUCHUTUTMHBL (MOTYJIs), BUIBI Y4€OHON JesITeIbHOCTH U (POPMBI
Tekyuero KouTpods st OO

Kon pe- Ko1-Bo yacoB, OTBeJEHHOE Ha Dopma
Ne HazBanue Tembl 3yJIbTaTa p
Jlex [pakr JIa6 CPC TEKyIIEero KOHTPOJIS
00yJeHHs
TEOPETUUECKUH OIpoC,
P,
1 | Onpenenurteny ¥ MaTPULIBI 6 8 0 8 KOHTpOJIbHast pabora,
P2, P13
TECT
. PJI1, TEOPETHUYECKUH OIpoc,
CucreMa JTHHEHHBIX
2 . P2, 4 6 0 8 HMH/UBUlyalIbHOE
anreOpanyecKix ypaBHEHUH
P12, P13 JIOMAaIllHEeE 3aJJaHue, TECT
TEOPETHUUECKUH OIpocC,
3 | Jluneitnsre mpoctpancTBa PO1, P2 8 6 0 6 HHIUBUIYaTbHOE

JOMaIlHee 3aJaHue, TeCT
TEOPETUUECKUH o1poc,

4 | EBKIHIOBHI TPOCTPAHCTBA PI1, P2 6 6 0 6 HWHIMBUIyaJIbHOE
JIOMaIIHee 3a1aHue, TeCT
TEOPETHUUECKUH OIpoc,

5 | Jluneitnsre onepatops PO1, P2 4 6 0 6 KOHTpOJbHast pabora,
TecT

TEOPETUUECKUH o1poc,

DJeMEeHTHI BEKTOPHOM P11,

6 anreGpI PJI2. PJB3 7 7 0 9 KOHTpOJIbHAs padora,
? TECT
P TEOPETHUUECKUH OIpocC,
7 | TlpsiMas Ha TIOCKOCTH P2 P’IB 4 4 0 6 KOHTpOJIbHas pabora,

TECT
TEOPETUUECKHUH o1poc,
PJIL,

8 | Kpussie BTOpOro mopsiaka 4 2 0 4 HHIUBUIYaTbHOE

PJ2, PJ3 JIOMalIHee 3ajaHue
TEOPETHIECKHI OTPOC,
9 Eﬁ(}g};(;cg;:{ngﬂMaﬂ TR P Z[PZZ[II’,H3 4 4 0 8 KOHTpOJIbHast pabota Ne3,
pocTp > TecT 3
Pl TEOPETHUUECKUH OIpoc,
10 | HosepxHOCTH PI2 P}B 3 3 0 6 WHAWBUIyalIbHOE

JIOMaIlIHee 3aJaHne
TEOPETUUECKUH o1poc,
P11,
11 | KoMmmnekcHsle yncia 4 2 0 4 WH/IMBUyaJIbHOE
P2, P13
JIOMAIITHEE 3aJaHHE, TECT
HToro mo Tadauie 54 54 0 71

4.2 Copeprxanne pa3aejioB M TeM JUCHHILIHHBI (Moayas) Aass ODPO

Tema 1 Onpedenumenu u mampuyul.

Copepxanue Tembl: OnpeeuTean BTOPOTo U TpeThero nopsiakos. [IpaBusna BerarcieHus
oTpesieNuTeNei BTOporo U TpeThero nopsiaka. [lonsTue MuHopa u areOpandeckoro J0MOJTHEHHUS.
Onpenenurenu n-ro nopsaka. CorcTBa onpeaenuTenacii. MeToabl BEIYUCICHUS ONpPEIeIUTENIeH
(MeToJ TOHW)XEHHUS TOpsJIKa, METOA MPHUBEACHHS K TPEYrolbHOMY BuUAY). Buasl matpuil
(kBagpaTHasi, €IUHUYHASA, MPSMOYroJjbHAs, NUAroHalbHas, MaTpula - CTOJOel, MaTrpuua —
CTpOKa, HyjeBasi). BeIpokJeHHAsl U HEBBIPOXKJIEHHAsT MaTpULbl. TpaHCIIOHMPOBAaHHAs MaTpPHILIA.
JIvHeiHbIe onepanny: YMHOKEHHE MATPUIIbI HA YUCIIO U ClIoKeHrEe MaTpull. CBOMCTBA JIMHEWHBIX
ornepauuii. Y MHO)KEHHE MaTpHIL, CBOICTBa YMHOKEHUSI MAaTPULl. DJIeMEHTapHbIe TpeoOpa3oBaHus
MmaTpulbl. O6paTHas Marpuia. Heo6xoaumoe 1 J0CTaTOYHOE YCIOBHE CYLIECTBOBAHUS OOpaTHOM
MaTpullsl. TeopemMa O €IMHCTBEHHOCTH MAaTpHUIbl, 0OpaTHOM naHHOW. MeToasl HaxXOXXICHUs



oOpatHOM  MaTpumbl  (METOA  TPUCOCAWHEHHOM  MATpPHUIlbl, METOA  JJIEMEHTApPHBIX
npeoOpa3oBanmii). Panr matpuiisl. [lonstre 6a3ucHOro MUHOpa MaTpuilbl. Pa3nudnabie crmocoOb!
HAXOXJICHWE paHra MaTPUIBI: METOJ| OKAWMIISIONIMX MHHOPOB, MPHUBEICHUE MATPUIBI K
TpanenueBUIHOW (CTYIIEHYaTol) ¥ JUaroHajdbHON (opMe C TOMOINBIO AIIEMEHTAPHBIX
peoOpa3oBaHUM.

@®opMbI U METOABI MPOBEACHUS 3aHATUH O TeMe, MPUMEHsSEMbIe 00pa3oBaTEIbHBIC
TEXHOJIOTHH: cTaHaapTHasi, «MeToJ] KOOTIepaTUBHOTO 00YICHHUS.

Buapl caMoCTOSTETbHON MOATOTOBKU CTYIIEHTOB TI0 TeME: TOJTrOTOBKA TEOPETHUECKOMY
OTIPOCY, TOJITOTOBKA K MPAKTHYECKUM 3aHITHSIM, IIOATOTOBKA K KOHTPOJIBHON paboTe, MOAroTOBKA
K Tecty 1, u3yuenue marepuaia B CO0 (Moodle), moaroroska k CUTO.

Tema 2 Cucmema nuHelinbiX aneedOpaudeckux ypagHeHul.

Conepxxanne Tembl: Cucrema JnuHEHHbIX anreOpanmyeckux ypaBHenuii (CJIAY).
OcHoBublie nioHsATUA. Pemenne CJIAY. DkBuBajieHTHbIC (PAaBHOCHIIBHBIC) CHCTEMBbl YPaBHEHUH.
OmnpeneneHHble U HEOINpeAeacHHble, coBMecTHble U HecoBMmecTHble CJIAY. IlpencraBnenue
CJIAY B marpuunoit ¢opme. Marpuunsiii cioco6 pemenus CJIAY. Pemenne maTpudHOTO
ypaBHeHus. [IpaBuiio Kpamepa st pemieHus CUCTEM JIMHEMHBIX YPaBHEHUN C HEU3BECTHBIMHU
(reopema). Merox l'aycca miis cucTeMbl JTUHEHHBIX YpaBHEHHH ¢ Heus3BecTHbIMH. Cuctema
JUHEWHBIX YpaBHEHUN C HEM3BECTHBIMH; 0A3UCHBIE M CBOOOHBIC HEU3BECTHBIC (IIE€PEMEHHBIE).
O6mee u yactHoe perienust CJIAY. OnHopoaHble CUCTEMBbI TUHEHHBIX YPABHEHUHN U UX PEIICHUS.
OcHoBHbIE CBOMCTBA OAHOPOHON cucTeMbl. DyHnameHTanpHas cucrema pemenuii (OCP) ogHo-
ponnoii CJIAY. UccnenoBanne CJIAY Ha coBmectHOCTh. Teopema Kponekepa — Kamemnu.
Jluneiinpie mnpeoOpa3oBaHus (JIMHEWHBIE OMEpaTopbl). MaTpuiia JHHEHHOro ormeparopa.
CobcTBeHHbIE 3HAYEHUS U COOCTBEHHBIE BEKTOPHI JINHEHHOTO MPeoOpa3oBaHus. .

@dopMBI ¥ METOJIBI TPOBEACHHS 3aHITHHA 1O TeMe, MPUMEHSIEMBbIC 00pa30BaTEIbHBIC
TEXHOJIOTHH: cTaHaapTHas, «MeTo KOOIepaTUBHOTO 00YUECHUS.

Buibl caMmocTosTEIbHOM MOATOTOBKH CTYIEHTOB 10 TEME: IOJrOTOBKA K TEOPETUYECKOMY
OTpOCY, MOJTOTOBKA K IMPaKTUYECKUM 3aHATUAM, BbinonHeHue MJI3, moaroroBka k Tecty 1,
uzyuenne marepuana B COO (Moodle), moxroroska k CUTO.

Tema 3 Jlunetinvle npocmpancmaa.

Conepxanne Tembl: OCHOBHBIE OIIPEEIEHUS, CBOMCTBA JIMHENHBIX TPOCTPAHCTB. ba3uc n
Pa3MEPHOCTD JINHEWHOTO MPOCTPAHCTBA: IMHEWHbIE KOMOWHAIINH, JIMHEWHAst 000104YKa, JIMHEWHAS
3aBUCUMOCTh, 0a3uc u KoopauHatel. [loHsATHE wH30MOp(pU3Ma JUHEWHBIX MPOCTPAHCTB.
[TonmpocTpaHcTBa IMHEWHBIX MPOCTPAHCTB: MOHATHE MOANPOCTPAHCTBA U JTUHEHHON 000JI0YKH,
CyMMa U [IepeceyeHue MOANPOCTPAHCTB. Pa3iioxkeHne TMHENHOT 0 IPOCTPAHCTBA B IIPSIMYIO CYMMY
MOANPOCTPAHCTB.

@®opMbl U METOABI MPOBEACHUS 3aHATUI NO TeMme, MpUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTHH: CTaHJapTHas, «MeToJl KOOTIepaTUBHOTO 00YUEHHUSI.

Bunsl caMOCTOATENBHON MTOATOTOBKU CTYAEHTOB I10 TEME: IOATOTOBKA TEOPETUYECKOMY
OIIpOCY, HOJATOTOBKA K MPAKTUYECKUM 3aHITHUSIM, IOATOTOBKA K KOHTPOJIbHON paboTe, MOAroTOBKa
K TecTy 1, n3ydenue marepuana B C90 (Moodle), moaroroska k CUTO.

Tema 4 Eexnuo08vl npocmpancmaa.

Copepxanne Tembl: OmnpeneneHre U OCHOBHbIE CBOMCTBA BEIIECTBEHHOTO EBKIIMJIOBA
npoctpancTBa. OpPTOHOPMHUPOBAHHBIM 0a3UC KOHEYHOMEPHOTO EBKIUAOBA MPOCTPAHCTBA!
MOHATHE U CYIIECTBOBAHHWE OPTOHOPMHMPOBAHHOro Oa3uca, CBOMCTBa CYIIECTBOBAHUE
OPTOHOPMHpPOBaHHOTO Oa3uca. PaznmoskeHue n-MEepHOTrO €BKIIM0BA MPOCTPAHCTBA HA MPSIMYIO
CyMMY TMOJIMPOCTPAHCTBA M €r0 OPTOTOHAIHHOTO JOMONHEHHs. M30MOppu3M n-MepHBIX
€BKJIMJIOBBIX MPOCTPAHCTB. .

dopMbl ¥ METOABI TPOBEJICHUS 3aHATHH IO TeMe, MPUMEHsSEMble 00pa3oBaTeIbHbBIE
TEXHOJIOTUH: cTaHapTHas1, «MeToJl KOOTIepaTUBHOTO O0YIECHHUS.



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

Tema 5 Jlunetinvlie onepamopei.

Conepxanue Tembl: Onpenenenus. J{eicTBUs Hal TMHEHHBIMU OrlepaTopamMu. MaTpuyHas
3anuch TUHEWHBIX oniepaTopoB. [IpeobpazoBanne MaTPHUIIBI TUHEWHOTO ONIEepaTopa MpH Mepexoe
K HOBoMY 0a3ucy. CoOCTBEHHbIE BEKTOPBI U COOCTBEHHBIEC 3HAYCHUS JINHEHHBIX OMEPaTOpOB.

@opMBI ¥ METOJBI TPOBEACHHS 3aHITUH 1O TeMe, MPUMEHSIeMble 00pa30BaTeIbHBIC
TEXHOJIOTHH: cTaHapTHas, «MeToJ KOOIepaTUBHOTO 00YUESHUS.

Bunel caMocTosTeNnbHON OATOTOBKU CTYAEHTOB IO TEME: IOJArOTOBKA TEOPETUYECKOMY
OIIpOCY, HOJTOTOBKA K MPAKTUYECKUM 3aHITHSIM, IIOATOTOBKA K KOHTPOJIBHOU paboTe, MOAroTOBKa
K Tecty 1, nzydenue marepuana 8 C30 (Moodle), moaroroska k CUTO.

Tema 6 Dnemenmol 6eKMOpPHOU aneedpol.

Copepxanne Tembl: IIpsMOyrosbHbIE M IOJSPHBIE KOOPAMHATHI HA IUIOCKOCTH.
[IpeoOpa3zoBaHus KOOpJAMHAT HA IUIOCKOCTH W B mpocTpaHcTBe. [Ipoekius BekTopa Ha OCh,
cocTaBiisirolas (KOMIOHEHTa) BEKTOpa Ha OCh, CBOMCTBa mpoekuuid. JInHeiHas 3aBHCHMOCTh
BEeKTOpOB. ba3uc Ha muiockoctu U B npoctpancTBe. Koopaunats! BekTopa. Pasnoskenue BekTopa
no 6asucy. /lexkaproB npsimoyronbpHblil 6a3uc. Hanpasnsionme kocuHychsl BeKTopa. BekTopHoe
IIPOM3BEICHNE BEKTOPOB M €r0 CBOWCTBA. | eoMeTprudecknil U (PU3HMUECKUIl CMBICIIBI BEKTOPHOTO
npousBeneHuss. CMeIIaHHOe NMPOU3BEACHUE BEKTOPOB U €r0 CBOMCTBA. ['€OMETpUUECKH CMBICT
CMEIIaHHOTOo npou3BeneHus. HeoOxoaumoe M JOCTATOYHOE YCIIOBHE KOMIUIAHAPHOCTU TPEX
BEKTOPOB B IIPOCTPAHCTBE.

@®opMbI U METOABI MPOBEACHUS 3aHATUN MO TeMe, MPUMEHsSEMbIe 00pa3oBaTeIbHBIC
TEXHOJIOTUH: CTaHAapTHasi, «MeToJl KOOepaTUBHOI'O O0YUEHHUSD.

Buibl caMocTosTEIbHOM MOATOTOBKY CTY/IEHTOB 110 TEME: IIOJITOTOBKA K TEOPETUUECKOMY
OIpOCy, MOJArOTOBKA K MPAKTUYECKUM 3aHATHUSAM, IOATOTOBKA K KOHTPOJIbHON padoTe, HOAr0OTOBKA
K TecTy 2, nzydenue marepuana B8 C30 (Moodle), moaroroska k CUTO.

Tema 7 Ilpsimas na nrockocmu.

CopepxaHue TeMbl: OJIEMEHTBHl AHAJIUTUYECKOW TE€OMETPUM Ha ILIOCKOCTH. Meron
koopauHat. JIuaus Ha miaockoctu. OCHOBHBIE 337jaul AHAIUTUYECKON reOMETPUH Ha IMIIOCKOCTH.
ITpsimast Ha mIockocTd. IIOHATHS HOPMAJBHOTO M HANPABISIOLIETO BEKTOPOB IPSIMOM.
HopmanbHoe ypaBHEHHE MNpPSIMOM M €ro TIE€OMETPUYECKHMI CMBICI. YpPaBHEHHE NPSIMOI,
OpoXojslled dYepe3 JaHHYI TOYKY MEpPHEeHIUKYIIPHO 3aJaHHOMY HampasieHuto. OOiee
ypaBHEHHE MPSIMOM U €ro YacTHbIE Cllydad. Y paBHEHUE NMPSMOI ¢ YIJIOBBIM KO3((OUIIMEHTOM U
€ro reOMETPUYECKUI CMBICI. YpaBHEHHUE NPSMON B OTPE3KaxX U €ro reOMETPUYECKHH CMBICIL.
Kanonnueckoe ypaBHeHue npsamoil. [lapamerpudecknue ypaBHEHUsS IPSAMOM. Y paBHEHUE NPSAMOMU,
IIPOXOJAIIEH Yepe3 JBE JaHHbIE TOUKH. Y paBHEHHUE MPSIMOM, MPOXOIAIIEH Yepe3 TaHHYIO TOUKY
B 33JJaHHOM HalpaBJIEHUHU. YCJIOBUS MapajUIeIbHOCTH U NEPIEHIUKYISIPHOCTH JBYX MPSIMBIX.
Yroa Mexny AByMs IPSIMBIMU. Y CJIOBHSI NAPAJUIEIbHOCTH U NEPIIEHUKYIISIPHOCTH IBYX NPSAMBIX,
3a/laHHBIX OOIIMMH YpaBHEHUSAMHU. PaccTosiHE OT JaHHON TOYKHU J0 IPSIMOM Ha IJIOCKOCTH.

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MpPUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTHH: cTaHJapTHas, «MeToJ KoorepaTUBHOTO 00y4YEeHUS.

Buibl caMoCTOSATENBHOM MOATOTOBKH CTYIEHTOB 10 TEME: IIOJTOTOBKA K TEOPETUYECKOMY
OIIpOCY, NOJITOTOBKA K MPAKTUYECKUM 3aHITHUSIM, IOATOTOBKA K KOHTPOJIbHOU paboTe, MOAroTOBKa
K TecTy 3, uzyuenue matepuana B C30 (Moodle), moaroroka k CUTO.

Tema 8 Kpusvie smopoeo nopsoxa.
Conepxanne TeMbl: KpuBble BTOporo nopsaka. KaHoHn4Yeckoe ypaBHEHUE OKPYKHOCTH.
Dnurc, ero KaHOHWYECKOE ypaBHEHHE M CBoicTBa. MccnemoBanue (popmbl AJIUIICA MO €0



ypaBHEHHI0. OKpYXHOCTb KaK YaCTHbIH ci1ydail anuinca. [lapamerpuueckue ypaBHEHMs dJIIUIICA.
['unepOoina, ee kaHOHMYECKOE ypaBHEHUE U cBoiicTBa. ConpsbkeHHas runepOona. MccnenoBanue
dopmel Tunepbonel. [Tapamerpudeckue ypaBHeHUs runepOonbl. [lapabona, ee KaHOHUYECKOE
ypaBHeHUe U cBoiicTBa. Mccnenoanue popmbl napadomnsl. Ob1iee ypaBHEHHE KPUBOIl BTOPOTO
HOps/IKa U ero MpHUBEICHUE K KaHOHWYecKoMy Buay. Kilaccudukanus KpUBBIX BTOPOTO MOPSIKA.

@opMbl U METOJBI IPOBEACHHS 3aHITUNA MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
TEXHOJIOTUH: CTaHJapTHasl.

Buel camocTosTENIbHOM MOATOTOBKH CTYIEHTOB 10 TeME: MOJAr0TOBKA K TEOPETUYECKOMY
OIIpOCY, IIOArOTOBKA K MMPAKTUYECKOMY 3aHsTHIO, BbinoiaHeHue /13, uzydyenne marepuana B CO0
(Moodle), moaroroska k CUTO.

Tema 9 IInockocmov u npsmas 1UHUSA 8 NPOCMPAHCMEe.

CopepxaHue TeMbl: DJIEMEHTHl aHAJIMTUYECKOW T€OMETPUM B MpOCTpaHCTBE. MeToj
KOOpAMHAT B IPOCTpaHCTBE. III0CKOCTh, HOpMalbHBIM BEKTOp IUIOCKOCTH. HopmasbHoe
YPaBHEHHUE IIJIOCKOCTH U €r0 FEOMETPUUECKHUM CMBICII. Y paBHEHHE INIOCKOCTH, TPOXOAIIEH uepes
3aJJaHHYIO TOUKY, IEPIEHIUKYJIAP-HO 3aJaHHOMY HarpasiieHHto. O0lee ypaBHEHHE MI0CKOCTU
U €ro 4acTHble Cllydyau. YpaBHEHHUE IUIOCKOCTU B OTPE3KaX U €ro reoMEeTPUYECKHIl CMBICIL.
VYpaBHEHHE IUIOCKOCTH, NIPOXOJAIIEH Yepe3 TpU 3aJaHHble TOYKU. YTOJI MEXAY IBYMs
IUIOCKOCTSIMH, B3aUMHOE PacIloIOXKEHHUE JIBYX IJIOCKOCTel. PacCTosiHUE OT TOUKH /10 TJIOCKOCTH.
B3anmHOe pacnoyiokeHne Tpex IVIOCKOCTEN B IPOCTPAHCTBE, CBSI3b C PEIIEHUEM CHCTEMBI TPEX
JUHEMHBIX ~ anreOpamdyeckux  ypaBHEHMH ¢  Tpemss  He-u3BecTHbIMH. Iloctpoenue
wiockoctu.O0mue ypaBHeHus npsamoil. Kanonnueckue ypaBHeHus npsmoil. Ilapamerpudeckue
YpaBHEHUs NPSMOM. YpaBHEHUS IPSAMOM, MPOXOAALIEH Yyepe3 BE JAaHHBIE TOYKHU. YTOJI MEXKIY
JBYMsI TpPSAMBIMU. YCIOBUS MapajUIeIbBHOCTH M IMEPHEHIAUKYJIIPHOCTH JBYX IMpPSIMBIX B
npoctpancTBe. CkpemuBaromuyecs npsMole. Heo0xoaumoe 1 10cTaTOUHOE yCIIOBUE MTEPECEUEHUS
HenapajuleJabHbIX NpsMbIX. [IpuBeseHne oOLMX ypaBHEHUH NpsAMONW K KaHOHHYECKOMY BUAY.
IIpoekuusa mnpsAMOM Ha IUIOCKOCTb. YTOJd MEXAY NPSIMOM M IUIOCKOCTBIO. Y CIOBUSA
NapaJUIEIbHOCTH M NEPHEHIUKYJISIPHOCTH HpsAMOW M IUIOCKOCTH. llepecedeHne mnpsMoil u
IJIOCKOCTH B TPOCTpAaHCTBE. [[prHAIIIEKHOCTh TPSMOM TIJIOCKOCTH .

@®opMbl U METOABI IMPOBEACHUS 3aHATUI NO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTHH: CTaHJapTHas, «MeToJ KOoIepaTUBHOTO 00YYEeHHUSI.

Bubl caMOCTOSATENBHON MOATOTOBKH CTYIEHTOB I10 TEME: IIOJTOTOBKA K TEOPETUUYECKOMY
OIIpOCY, HOJATOTOBKA K MPAKTUUECKUM 3aHATHIM, IOATOTOBKA K KOHTPOJIBHOU paboTe, MOArOTOBKA
K TecTy 3, nzydyenue marepuana B C90 (Moodle), noaroroska k CUTO.

Tema 10 Iloeepxnocmu.

Copepxanue Tembl: [IoBepXHOCTH BTOpPOro MOpsAKa U MX KAHOHUYECKHE YpaBHEHUS.
IToBepxHoctu Bpamenus. [{lunuaapudeckue nosepxHocti. Konnueckne nosepxHoctu. MHuMBbIE
noBepxHocTu. Diuncous. ['unepdonousast. [Tapadononasl. Meron ceueHuit uisl ccie10BaHUS
U TOCTPOEHMsI MOBEPXHOCTEH BTOporo mopsjaka. OOuiee ypaBHEHHE IMOBEPXHOCTH BTOPOTO
MOpSAJIKA U €ro MPUBEJACHNE K KAHOHUYECKOMY BUJLY.

@®opMbl U METOABI MPOBEACHUS 3aHATUI NO TeMe, MpPUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTHH: cTaHJapTHas, «MeToJ KOoIepaTUBHOTO 00Y4YEeHHUSI.

Buiel caMocTOSATENIBHON MOATOTOBKH CTYIEHTOB 10 TEME: IIOJATOTOBKA K TEOPETUYECKOMY
OIpOCy, HOATOTOBKA K PAKTUYECKOMY 3aHATHIO, BbITToHEHUE /13, n3yuenne marepuana B CO0
(Moodle), moaroroBka k CUTO.

Tema 11 Komnnexcuvie yucia.

Conepxxanne Tembl: OcHOBHbIE TOHATHA. Omnepanuu HaJ KOMIUIEKCHBIMH YHCIIAMU:
CJIOXKeHUE (BBIYMTAHUE), YMHOXKEHUE, aeneHue. CBoiicTBa omnepanuii. Moayib KOMIUIEKCHOTO
yucia U ero coicTBa. CONpsyKeHHOE KOMIUIEKCHOE YHCIO M €ro cBoicTBa. KomruiekcHas
MJIOCKOCTh, TEOMETPUYIECKOE M300pakeHNEe KOMIUIEKCHOTO YUCIIa Ha KOMIUJIEKCHOW TIOCKOCTH.



@DopMBI 3alMCH KOMIUIEKCHOTO YHUCIA: anredpandeckasi, TPUTOHOMETPUUYECKasi, MMOKa3aTenbHas
(mpencraBnenue Ounepa). [ledcTBus HaJq KOMIUIGKCHBIMH YHCJIAMH B TPUTOHOMETPUUYECKOMN
dopme. opmynsl MyaBpa (BO3BEJCHHE KOMIUIEKCHOTO YUCIIA B CTETICHD, N3BJICYCHUE KOPHS U3
KOMIUIEKCHOTO YHCIIA).

@opMBI ¥ METOJBI TPOBEACHHS 3aHITUN 1O TeMe, MPUMEHSIeMble 00pa30BaTeIbHBIC
TEXHOJIOTUH: CTaHJapTHasl.

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

5 Meroauyeckne YyKa3zaHus s OOYYAKOIIUXCH MO M3YYEHUI0O H PpeaTu3auuu
AMCUUIJIMHBI (MOIYJIs1)

5.1 Meroanueckue peKOMeHAAUMH OOYYAIIUMCH M0 M3YYEHHI0 [IMCUMIUIMHBI M 10
o0ecIeYeHNI0 CaMOCTOSITeJIbHOM padoThI

5.2 OcobennocTn opranu3anuu OOy4YeHHUsl JI JHMI € OrPAHMYEHHBLIMH BO3MOKHOCTAMM
310POBbS U HHBAJIUI0B

[Tpu HEOOXOIUMOCTH OOYUAIOIIMMCS U3 YHCJIA JIUII C OTPAaHHYECHHBIMH BO3MOKHOCTSIMHU
3JI0POBbS U MHBAITHJIOB (I10 3asBICHUIO O0YUYAIOMIETOCs ) MPEIOCTABISICTCS yaeOHas
UH(pOpMaIIUs B IOCTYITHBIX (POpMax ¢ YUETOM UX UHAUBUAYATbHBIX MICUXOPU3NICCKUX
OCOOCHHOCTEH:

- JUIS JIUII C HAPYIIEHUSIMU 3pEHHUS: B TIe4aTHOU (hopme yBennyeHHBIM pUupTOM; B hopme
AIIEKTPOHHOIO  JOKYMEHTAa; UHIUBUAYaJIbHbIE KOHCYJIbTallu1 c [IPUBJICYEHUEM
TU(dIOCYpIOTIEPEBOIUNKA; HHANBUAYAIbHbIC 331aHUS, KOHCYIbTAIMH U JP.

- 17151 JTMII C HAPYIICHUSIMU CITyXa: B TIeYaTHOH (hopme; B popmMe 2IEKTPOHHOTO IOKYMEHTA;
WHJUBUlyaJIbHbIE KOHCYJbTAllUU C TPHUBJICUYCHHEM CYpPJONEPEBOIUNKA; HWHIUBUIYAIbHbBIE
3a/laHusl, KOHCYJIbTALUU U JIp.

- 17151 JIUI] C HAPYIIEHUSIMU OMIOPHO-JIBUTATENIFHOTO arnmapaTta: B me4atHoi hoopme; B hopme
AJIEKTPOHHOI'O JOKYMEHTA; MH/IMBUyaJIbHbIE 3aJJaHUs, KOHCYJIbTALlUU U JIp.

6 ®OoH/X OLEHOYHBIX CPEICTB JIf MPOBEJIEHUS TEeKYIIero KOHTPOJISI U MPOMeKYTOYHOM
arTecTalMy O0YYAKIMXCH M0 AMCHUIIMHE (MOAYJII0)

B coorBerctBun ¢ TpeboBanmsmMu PI'OC BO s arrectauuu oOydarommxcst Ha
COOTBETCTBUE HX IE€PCOHAIBHBIX JOCTH)KEHUH IUIAHUPYEMBIM pe3yjibTaTaM OOy4YeHHs IO
JUCLHUIUIMHE (MOAYIIO) cO37aHbl (POHIBI OLICHOUHBIX CPEACTB. THIOBBIE KOHTPOJIBHBIE 33 JaHUS,
METOAMYECKUE MATEpHUasbl, OINPEACISIIONME IPOLEAYPhl OLICHUBAHUSA 3HAHWM, YMEHHMU U
HaBBIKOB, a TAK)Ke KPUTEPUH U ITOKa3aTeIH, He0OOXOAUMBIE JIIs OLIEHKU 3HaHUH, YMEHUH, HAaBBIKOB
U XapakTepu3ymoluue dTanbl (HOpPMHUpPOBAHHMS KOMIIETEHUMH B  MPOLIECCE OCBOEHUS
o0pa3oBaTebHON MPOTrpaMMBl, IipezcTaBieHsl B [Ipunoxenun 1.

7 YueOHO-MeTOoAuYeCKOe U MH(POPMAIIMOHHOE o0ecnevyeHne TUCHMILTHHBI (MO1YJIA)

7.1 Ocnoenasn rnumepamypa

1. Boprakosckuii, A. C. Jluneiinas anreOpa B mpumepax U 3ajavax : yueOHoe nocooue /
A. C. bBoprakosckuii, A. B. [Tantenees. — 3-¢ u3n., crep. — Mocksa : UTHOPA-M, 2023. — 592



c. — (Bsicmiee obpazoBanue: bakanaspuar). - ISBN 978-5-16-010586-4. - TekcT : 31€KTPOHHBIIA.
- URL: https://znanium.ru/catalog/product/1907364 (nara obpamienus: 31.05.2026)

2. Toramos A. I1. JUHEMHAS AJITEBPA U AHAJIMTUYECKAS TEOMETPUSL.
Y4eOHUK W TPaKTUKYM I BY30B [DnekTpoHHBIH pecypc] , 2020 - 309 - Pexxum pocryna:
https://urait.ru/book/lineynaya-algebra-i-analiticheskaya-geometriya-451035

7.2  Jlononnumenvnas numepamypa

1. bypmucrtpoBa, E.b. JluneitHas anreOpa: y4eOHMK M TPaKTHKyM sl BY30B /
E. b. bypmuctposa, C.I'.Jlo6anoB. — Mocksa : M3znatensctBo FOpaiit, 2023. — 421 c.—
(Beiciee  oOpazoBanme). — ISBN 978-5-534-15839-7. — Tekcr : OSIEKTpOHHBIA  //
O6pa3zoBarenpHas 1maatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/509853 (mara
obpamenusi: 01.03.2023).

2. WMywman, I'. V1. Anrebpa u reomerpus : yaeOnoe nmocooue / I'. 1. lllyman, O.A. Bonruna,
H.IO. l'onoxnas. - Mocksa : PUOP : UHOPA-M, 2025. - 160 c. - (Bsicmiee oOpa3oBanue). —
DOI: https://doi.org/10.12737/1708-1. - ISBN 978-5-369-01708-1. - TekcT : 3JICKTPOHHBIH. -
URL: https://znanium.ru/catalog/product/2082656 (nara obpamenus: 31.05.2026)

7.3 Pecypcel unghopmayuonno-menekommynuxayuounou cemu '""Hnmepnem',
6KII0YaAn npogeccuonanvhvle 06a3bl OAHHBLIX U UHDOPMAUUOHHO-CRPABOUHDIE
cucmemul (npu HeoOX00UMOCmUL):

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

2. O6pazoparenbHas miatpopma "FOPANT" - Pexum nocryna: https://urait.ru/

3. Cucrema snexrponnoro ooydenus BI'YDC (http://edu.vvsu.ru)

4. DnexTpoHHO-OMOnuoreyHas cucrema "ZNANIUM.COM"

5. DNeKTpoHHO-OMOMMOTEeUHast cuctema wuzaarenbcrBa "HOpait" - Pexxum nmocryma:
https://urait.ru/

6. Open Academic Journals Index (OAJI). [Ipodeccronanbras 6a3a maHHBIX - Pexxum
noctyna: http://oaji.net/

7. Ilpesunenrtckas OuOmmoreka wuM. b.H.Empnmna (6a3a JaHHBIX —Pa3IMYHBIX
npodeccnoHaIbHbIX 00nacTeil) - Pexxum nocryna: https://www.prlib.ru/

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

8 MarepuajibHO-TeXHHYECKOe ofecrneyeHHe IUCHUIUIMHBI (MOAYJIsI) WM IepevyeHb
HH(OPMALMOHHBIX TEXHOJIOTHH, MCIOJIb3yeMbIX NPH OCYIIECTBJICHHH 00pa30BaTEJbHOIO
npouecca 1o AUCHUILINHe (MOYJII0), BKJIOYAs NepeyeHb IPOrpaMMHOI0 odecrevyeHust

OcHOBHOE 000pYIOBaHUE:

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

e Mynbrumeuiinas Tpuoyna E-Station S

e [Ipoexrop Ne 1Epson EB-480

ITporpammMHoe oOecnieueHue:

e Microsoft Office Professional Plus 2013 Russian
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