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1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Haszsanne OITOIT BO,
COKpaIleHHOE

Kox un popmymuposka
KOMIICTCHIIMI

Kon u popmynupoBka HHAUKATOpa
JOCTHXEHHS KOMIICTCHIINU

11.03.02 NadpoxkoMMyHH-
KallHOHHBIC TEXHOJIOTUH U
cucteMsl cBsi3u. MHDO-
KOMMYHHKaIIUOHHBIE TEX-
HOJIOTHHU B aBTOMATH3aLHH
MPOMBIIIIEHHOTO TIPOU3-
BOJICTBa
(B-UK)

OIIK-1 : CriocoOeH HCIob30BaTh
MTOJIO’KEHMS, 3aKOHBI K METOIBI
€CTECTBEHHBIX HAYK U MAaTEMAaTHKH
JUISL pEeLlICHNUs 3a/1a4 HHKEHEPHO

JCATCIBbHOCTH

OIIK-1.1B : ObnamaeT MaTeMaTHIECKON KyITb-
TYpOil U CHCTEMHBIM MBIIILICHHEM, TO3BOJISIO-
LIUMH B TIPO(ECCHOHATILHOM AESTEIbHOCTH UC-
[10JI630BaTh MaTEMATHYECKAE METOABI M UH-
CTPYMEHTHI JUIS TIPOBEICHHS KPUTHYECKOTO
aHalu3a CUTYaIUil, MOJICIIUPOBAHHKS U IIPOTHO-
3MPOBAHUS PA3BUTHSI MMPOIECCOB U SBICHUI

Komnerennus cuutaercs chopMUpOBAHHON HA IJAaHHOM dTaIle B Cly4yae, €CIIU MOoJy4YeH-
HBIC Pe3yJbTaThl 00YUCHUS MO TUCITUTUIMHE OIICHEHBI MOJIOKHUTEIBHO (IHana30H KPUTEPUEB
OLICHUBAHMSI PE3YJIbTATOB O0YUYEHHS «yJIOBIETBOPUTEILHOY, «XOPOILIO», KOTIUYHOY). B cinyyae
OTCYTCTBHS TOJIOKUTEIBHOM OIEHKHA KOMIIETCHIINS Ha JAHHOM JTalle CYMTACTCS HeCPOpPMUPO-

BaHHOMH.

2 Iloka3aTe/iM OLlCHUBAHUS IVIAHUPYEMBIX Pe3yJIbTaTOB 00y4eHHus

Komnerennus OIIK-1 «CriocoOeH HCII0Ib30BaTh MOJ0KEHUS, 3aKOHBI 1 METObI €CTE-
CTBEHHBIX HAYK U MAaTEeMaTHKHU JIJISl PEIICHUS 3a/1a4 WHKEHEPHOU eI TeIIbHOCTH

Ta6ymma 2.1 — Kpurepuu OlleHKH WHIUKATOPOB JIOCTHKEHUS KOMITCTCHIINH

Kon u dpopmynmpoBka
WHJIMKAaTOpa JOCTHKEHHS
KOMITETEHIINU

PesynbTarel 00yueHus 1o JUCIUILTUHE

Kon
pe3- Ta

Tum
pes3- Ta

Pesynbrar

Kpurepun orieHuBaHMs
Pe3yabTaToOB 00yUCHUS

OIIK-1.1B : Obmamaer mate-
MaTU4ECKON KyIbTYpOr 1
CHCTEMHBIM MBIIIICHHAEM,
MTO3BOJISIOIIUMHE B Ipodec-
CHOHAJILHOU ESTeIbHOCTU
HCTIONB30BaTh MaTeMaTH4e-
CKH€ METOJIbI U HHCTPYMEH-
TBI 1715l IPOBEICHUSI KPUTH-
YECKOT'0 aHaJIU3a CUTyalul,
MOJICITIPOBAHUS U TIPOTHO-
3HPOBaHUS Pa3BUTHS MIPO-
LIECCOB U SIBIICHUI

P/l

3Hanue

OCHOBHBIX TIOJIOKCHUH BEK-
TOPHOH W JTHHEHHOH anreo-
PBI, aHATTUTHYECKOM reOMeT-
PHUH Ha IJIOCKOCTH U B IIPO-
CTpaHCTBE, TEOPHUH KOM-
TUIEKCHBIX YHCEII

- IPaBWJIHHOCTH OTBETA 110
COJICPXKAHUIO 3aaHNUS;
- IOJIHOTA | TJIyOWHA OTBETA;

P2

Ymenue

peuiaTth TUIMOBLIC 3aJIa4U 110
BEKTOPHOU U JIMHEHHOMU aJI-
reOpe, aHaTUTHIECKOH Teo-
METPUHN Ha IIJIOCKOCTU U B
HPOCTPAHCTBE, TCOPHH KOM-
TUICKCHBIX YHCEI

yYMEHHE peliaTh CTaHAapT-
HBIE 3a]la4d Kypca, OCHOB-
HBI€ THITBI KOTOPBIX pa3ou-
paroTCsl Ha MPaKTHYECKUX
3QHATHAX

P/I3

HaBrix

pEIICHUs THUITOBBIX 3a/1a4 C
MIPUMEHEHHEM MaTeMaTnye-
CKOTO arapara TeOpruu Mat-
PHII ¥ CUCTEM JINHEHHBIX
ypaBHEHUI, BEKTOPHO a-
reOpbl, aHATUTHYECKOHN reo-
METpHUH, aHATTUTUIECKUMU
METOAAaMHU HCCIIEOBAHUS
TEOMETPUUECKUX 00OHEKTOB

BJIajieeT HaBBIKAMH BBIOOpA
¢dbopmy, METOJIOB U TIpa-
BWJIBHOTO IOJIX0/1a K pelie-
HUIO 331241

Tabnuia 3amosHgeTcs B COOTBETCTBUU C pazaenoMm 1 PaGoueil mporpamMmbl TUCHUTUTHHbI

(Momyst).




3 IlepeyeHb OLIEHOYHBIX CPEICTB

Ta6ymma 3 — [lepeyeHb OIIEHOYHBIX CPEACTB MO TUCIMILIAHE (MOJTYITIO)

KonTtponupyeMmsle m1aHHpyeMble

Kontpoaupyemsie TeMbI

HanmeHoBaHME OLIEHOYHOTO CPECTBA U
npencrasierue ero B @OC

pe3ynbTaThl 00y4eHHs JIICLUIITHHBI ITpomesxkyTouHas
Texkylmuii KOHTPOJIb
aTTecTanys
Ounas popma 0OydeHUS
P/l 3HaHue : OCHOBHBIX T10- 1.1. Onpenenurenu u Teoperuueckuit T
JIOKCHHUM BEKTOPHOM 1 MaTpHIBI ompoc €CT
JTMHEHHOHN anreOpsl, aHa-
JIUTHYECKON reomeTpud Ha | 1.2, Cucrema THHEHHBIX N
Teopetnueckuit
IUIOCKOCTH U B IIPOCTPaH- | anreOpamdecKux OIDOC Tect
CTBE, TEOPUU KOMILIEKC- ypaBHEHHI p
HBIX 4HCeN
1.3. DnemeHThl BEeKTOpHOU | TeopeTnueckuit
Tect
anreOphl orpoc
Teoperuueckuii
1.4. TIpsimast Ha TUIOCKOCTH p Tect
ompoc
1.5. Kpussie BTOpOro Teopernueckuii Teer
nopsiaka ompoc
1.6. IInockocts u mpsiMast | Teoperndeckuit Teer
JINHUA B IPOCTPAHCTBE ompoc
Teoperuueckuii
1.7. TloBepxHOCTH p Tect
ompoc
TeopeTnueckuii
1.8. KommnekcHele yncna p Tect
orpoc
P12 ‘YMeHue : pemarb TUIO- KoHTponbHas
BBIE 3aJa4H 10 BEKTOPHOI Tecr
N p 1.1. Onpenenurenu u pabota
W JIMHEHHOM anredpe, aHa-
. MaTpHIBI
JUTUYECKOI TeOMEeTpUH Ha pun WnnuBugyansHoe Teer
TUIOCKOCTH U B IIPOCTpPaH- JIOMaIITHee 3a/1aHue
CTBE, TEOPUH KOMIIJIEKC-
1.2. Cucrema TUHENHBIX
HBIX THCE] WuusuayansHoe
anredpanveckux Tect
. JIOMaIITHee 3a/1aHue
ypaBHEHUI
1.3. DnemenTrl BekTopHOM | KoHTposbHas Tecr
anreOpeI pabota
WunauBunyansHoe
1.4. TIpsimast Ha TUIOCKOCTH JUIBILY Tect
JIOMaIITHee 3a/1aHue
1.5. Kpussie BTOpOro WnnuBugyansHoe Tect
nopsiaka JIOMaIllHee 3aJaHue
1.6. ITmockocTs 1 psAMast
JIUHAS B IPOCTPAHCTBE KoHTponbHas
Tect
pabora
1.7. IloBepxHOCTH
NnauBuayansHoe
1.8. KommiekcHble yucia JUBIILY Tect
JIOMaIITHee 3a/1aHue




P13

Hagsix : pemenus Tuno-
BBIX 3a/1a4 C IPUMEHEHU-
€M MaTeMaTH9eCcKOro aIl-
raparta TEOpHU MaTpPHIl U
CUCTEM JIMHENHBIX YpaB-
HEHHH, BEKTOPHOH anred-
PBL, AaHAIUTUYECKON I'e0-
METPHH, aHATTUTHIECKIMHU
METOJaMH HCCIEeI0BAHUS
TeOMETPUYECKHX 00BEK-
TOB

KonrtponbHas
Tecr
1.1. Onpenenurenn u pabora
MaTpHUIIBI WunuBuayansHoe Teer
JIOMalIHee 3a/laHue
1.2. Cuctema TUHEHHBIX
NunuBuayansHOE
anreOpandeckux Tect
. JIOMallIHee 3a/laHue
ypaBHEHHI
1.3. DnemenTs! BekTopHOH | KoHTponbHas Teer
anreOpbl pabora
NunuBuayansHOE
1.4. IIpsimas Ha MIOCKOCTH JIBHILY Tect
JIOMallIHee 3a/laHue
1.5. Kpussie BTOpOTo WnauBuayansHoe Teer
opsaKa JTOMaIITHee 3a/IaHue
1.6. ITnockocTs 1 ipsiMast
JIUHAS B IPOCTPAHCTBE KonTponpHas Teer
pabota
1.7. TloBepxHOCTH
WnauBuayansHoe
1.8. KommnekcHele yncna FUHBIILY Tect
JTOMaIITHee 3a/IaHue

4 Onucanue npoueaypbl OCHUBaAHUA

KavecTBO chOpMHUPOBAHHOCTH KOMITCTCHIIMH HA JAHHOM STalle OLECHUBACTCS MO PE3yJib-
TaTaM TEKYIIUX U MPOMEKYTOUYHBIX aTTECTAIMKA MPH IMOMOIIY KOJMYSCTBEHHOW OIICHKH, BBIpa-
JKEHHOU B Oaitax. MakcumalibHas cymMma 0aijioB Mo AucUUIUINHe (Moayio) paBHa 100 6ammam.

B SHoi OneHouHOe CpeCTBO
ML YICOHOR Teopernueckuil | Konrponbhbie | TecTs nas3 Pabora | Ilocemenune | Hrorossrit
NIESATEIBbHOCTH o Hroro
0rpoc pabot Nel-3 | Nel-4 Nel-6 Y JOCKH 3aHATHHA TecT

Jleknun 20 3 23
IIpakTnueckue 12 12 3 27
3aHATHUL
CamocrosiTensHast 18 18
pabota
20C 12 12
IIpomexyrounas 20 20
aTTECTALUS
Hroro 20 12 12 18 12 6 20 100

CYMMa 68.J'IJ'IOB, Ha6paHHBIX CTYACHTOM II0 BCEM BHIaM yqe6H0171 ACATCIIbHOCTH B paMKax
JAUCHUIIIMHBI, IICPEBOAUTCA B OLICHKY B COOTBCTCTBUU C Ta6HHHCﬁ.

XapakTepucTHKa KauyecTBa ChOPMUPOBAHHOCTH KOMITETEHIINHT

CTyzieHT AeMOHCTPHPYEeT C(HOPMHPOBAHHOCTh AUCHHUIUIMHAPHBIX KOMIETECHIIHH,
o0OHapy>XMBaeT BCECTOPOHHEE, CHCTEMAaTHYeCKoe M TIyOOKoe 3HaHHWEe Y4eOHOro
MaTepHaia, yCBOMI OCHOBHYIO JINTEPATypy ¥ 3HAKOM C JIOMOJHUTEILHON JINTEpa-
TYpOii, peKOMEH/I0OBAaHHOW NPOTrpaMMOl, yMeeT CBOOOJHO BBIIONHSTH IPaKTHYe-
CKHE 33/1aHHs, IPELYCMOTPEHHBIE MPOrpaMMol, CBOOOAHO ONepUpyeT mpruodpe-
TCHHBIMH 3HAHUSMH, yMEHUSIMH, NPUMEHSET WX B CUTYalUsX IOBBIIICHHON
CJIOXKHOCTH.

CTyzmeHT AeMOHCTPHPYET CHOPMHPOBAHHOCTD NHUCIMILUIMHAPHBIX KOMITETEHIUIL:
OCHOBHBIE 3HaHUs, YMEHHs OCBOCHBI, HO JIOITYCKAIOTCS HE3HAYHTEINIbHBIC OLINOKH,
HETOYHOCTH, 3aTPYAHEHUs NPH aHAIUTHYECKUX OIepalusix, epeHoce 3HAHUHN U
YMEHUi1 Ha HOBbIE, HECTAHJAPTHbIE CUTYALIUH.

Cymma 0anoB OreHka 1mo
mno MIPOMEXKYTOUHOM
JHCIATUTIHE aTTeCTalllH
ot 91 no 100 «OTIIMYHOY
ot 76 1o 90 «XOPOILIO»
oT 61 o0 75 «yIIOBJIETBOPUTEIBHOY

CryzieHT AeMOHCTPUpYeT ChOPMHUPOBAHHOCTD TUCHUIUIMHAPHBIX KOMIICTCHIUI: B
XO/ie KOHTPOJIBHBIX MEPOTPHUATHI OMYCKAIOTCS 3HAYNTEIbHBIE OIIHOKH, MPOSIB-
JISIeTCsL OTCYTCTBUE OTAENBHBIX 3HAHUM, YMEHUH, HABBIKOB 10 HEKOTOPBIM JUCLU-
IJIMHAPHBIM KOMIIETEHIMAM, CTYIEHT HCIBITBIBAECT 3HAYUTENBHBIC 3aTPyIHEHHS
IIPY ONEPMPOBAHUMU 3HAHUSAMH U YMEHHSMH IIPU MX IIEPEHOCE HA HOBBIE CHUTYa-
LI1H.




ot 41 10 60 «HEYJOBIETBOPUTENb- | Y CTy/AEHTa He C(I)OpMI/ipOBaHLI AMCLMITHHAPHEIE KOMIETEHIMH, NPOABISETCS
HO» HEJJ0CTaTOYHOCTh 3HAHUH, YMEHHI, HABBIKOB.

ot 0 10 40 «HEYJOBIETBOPUTEND- | JIUCIUIUIMHAPHBIE KOMIIETEHIIUH HE C(bf)pMPIpOBEIHLI. IIposiBnsieTcss monHoe UM
HO» [IPAaKTUYECKU IOJIHOE OTCYTCTBUE 3HAHUM, yMCHUI, HABBIKOB.

5 HpnMepnble OLICHOYHBIC CPpEeACTBA

5.1 IlpumepHBIii epevYeHb BONPOCOB MO0 TeMaM

Bonpocs! no remam
K Teme 1
1. laTe onpenesieHue OnpenenuTens BTOporo nopsaKa.

. Uto omnpernenser NOpsI0K OnpeaenuTens?

. Kakas nuaronans onpenenuresns Ha3blBaeTcs IJIaBHOM?

. Kakas quaronains onpenenutens Ha3blBaeTCst TOOOUHON?

. Kak BBIYMCIIAIOTCS OnpeeIuTeN BTOPOTo nopsIKa?
. KakoBbI MeTO/IbI BBIUKCIICHUS ONIPEACIUTENICH TPETHETo MmopsiaKa?

2
3
4
5. [laTp onpeneneHue ONpeesuTeNIs TPEThEro MopsiIKa.
6
7
8

. UTo Ha3bIBaeTCs areOpanvdecKiM JTOTIOJTHEHHEM OMPEeNIUTENs TPETHEro mopsiaxa?
9. Yro Ha3bIBaE€TCs MUHOPOM 3JIEMEHTA ONPEAEIUTENS TPETHETO MopsiiKa?
CdopmynupoBaTh CBOWCTBA OMPEACTUTENCH.

Kakoii onpenenurens Ha3bIBa€TCs ONPENETUTENIEM TPEYTroOJIbHOTO BUuaa?
Uto HazbIBaeTCsA MaTpUIEh?

Kakas marpuna Ha3pIBaeTcs KBaJpaTHON?

Kakas matpuiia Ha3pIBaeTCsl €IUHUYHON?

Kakas marpuna Ha3piBaeTcs MaTpULIEH-CTOIOIIOM?

Kakas marpuiia Ha3pIBaeTCsl MaTpULICH-CTPOKOM?

Kakas marpuna Ha3bpIBaeTCs HEBBIPOXKIEHHON?

10.
11.
12.
13.
14.
15.
16.
17.

18

20.
21.
22.
23.
24.
25.
26.

. Kakas MaTpuia Ha3bIBACTCA TpaHCHOHHpOBaHHOﬁ?
19.

Kaxkue nunelinble onepaiuy BbIOJIHUMBI HaJl MAaTPULIAMH?
Urto Ha3bIBaeTCsi CyMMOU JBYX Marpuil?
UTto Ha3bIBaeTCSl YMHOKEHHE MAaTPHUIIBI HA YUCII0?
IlepeuncnuTh CBOMCTBA JIMHENHBIX ONEPALIMN HAJl MaTPULIAMMU.
UTto Ha3bIBaeTCs MPOU3BEACHUEM MATPHIL?
KaxkoBbI cBoiicTBa MpoU3BeACHUS MaTpULL?
Kaxkas matpuiia Ha3pIBaeTcst OOpaTHOM K TaHHON?
CdopmynnpoBaTh HEOOXOAUMOE U AOCTATOYHOE YCIOBHE CYIIECTBOBAHUS MAaTPHIIbI,
00paTHO TaHHOM.
27. KakoB alnropuT™ Haxo0KJI€HUs MaTpPHUIIbI, 0OpaTHOW JaHHON?
28. Kak cBs13aHBI OIpeIeTUTENIN B3aHMHO-00PAaTHBIX MaTPHIL?
29. Kakue npeobpa3oBaHusi MaTpPHIl HA3bIBAIOTCS HJIEMEHTAPHBIMU?
30. Kakue MaTpuIlsl Ha3BIBAIOTCS YKBUBAJICHTHBIMU ?
31. Uto Ha3bIBaeTCSl paHTOM MATPUILHI (ABa onpeaeneHus)?
K teme 2
1. Yo Ha3bIBaeTCs CUCTEMOM JTMHEHHBIX anreOpandyeckux ypaBHEHHU?
. Kakas cucrema Ha3bIBaeTCs KBaJIpaTHOW?
. UTo Ha3bIBAETCS pEUIEHUEM CUCTEMBI?
. Kakas cucrema Ha3bpIBa€TCA HEOTHOPOIHOM?
. Kakas cucrema Ha3pIBaeTCsi OTHOPOIHOM?

. Kakas marpuiia Ha3pIBaeTCsl paCIIMPEHHON MaTpHUIe cucTeMbl?
. Kakas cucrema Ha3pIBaeTcst onpeielIeHHON?
. Kakas cucrema Ha3bIBaeTCs HECOBMECTHOM?

2
3
4
5
6. Kakas matpuna Ha3bpIBaeTCsl MaTPULIEH CUCTEMBI?
7
8
9
1

0. Kakag cucreMa Ha3bpIBaeTCsAI COBMECTHO?




11. YTo 3HauuT pemmuTh cuctemy?
12. Kakas cuctema Ha3bIBa€TCS HEOMPEICICHHOMN?
13. Kakue nmpeoOpa3oBaHus HA3bIBAIOTCS PABHOCUIHLHBIMU?
14. Kakue cucteMbl Ha3bIBAtOTCS] SKBUBAJICHTHBIMU?
15. B ueM 3akmntouaetcsi cyTh MeToja ['aycca pereHus: CUCTEMbI ypaBHEHUN?
16. B yem 3akmrouaercs cyTh Metojia XKopaana-I'aycca pemienus CUCTEMbl ypaBHEHU?
17. Marpuunas 3anucs CJIAY.
18. 3anucek penieHust B MaTpUuIHO# dhopme.
19. Chopmynuposats npasmiio Kpamepa.
20. Yto Ha3bIBaETCA paHIOM MATPHUIIbI?
21. CpopmynupoBats Teopemy Kponekepa-Kanemm.
22. ChopMynupoBaTh TEOPEMY O COBMECTHOCTH OJTHOPOTHON CHCTEMBI.
K Tteme 3
1. Yto Ha3bIBaeTCA BEKTOPOM?
. JlaTb onpenenenre HyJaeBoro BEKTopa.
. JlaTb omnpeneneHrne eAIMHUYHOTO BEKTOPA.
. Kakue BekTOphl Ha3bIBaIOTCS IPOTUBOIOIOKHBIMU?
. Kakue BekTOpBI HAa3bIBAIOTCS PABHBIMU?
. JlaTb onpenenenye AJIMHbI BEKTOpa.
. Kakue BeKTOpBI Ha3bIBAIOTCS KOJIMHEAPHBIMU?
. Kakue BexTophl Ha3bIBalOTCA KOMILIaHAPHBIMU?
. Kakue nuneiinbple onepannyu MOKHO BBIIIOJHATH HAJ BEKTOpamMu?
10. JlaTp onpeneneHne yMHOKEHUS BEKTOpA Ha YHUCJIO.
11. Yto Ha3bIBaETCs YoM MEX]1y BEKTOpaMu?
12. Yto Ha3bIBAETCA YIIIOM MEXIY BEKTOPOM U OChIO?
13. Kakue BEeKTOpbI Ha3bIBAKOTCS TMHEHHO 3aBUCUMbIMU?
14. Kakue BEeKTOpbI Ha3bIBatOTCS JIMHEHHO HE3aBUCHUMBIE?
15. Uto Ha3biBaeTcst 6a3UCOM Ha MJIIOCKOCTHU?
16. Yto Ha3pIiBaeTCs 0a3MCOM B MPOCTPAHCTBE?
17. MakcumaJlbHOE YUCII0 JIMHEWHO HE3aBUCUMBIX BEKTOPOB Ha INIOCKOCTH.
18. MakcumaibHOE YUCIIO JTMHEHHO HE3aBUCHUMBIX BEKTOPOB B IIPOCTPAHCTRBE.
19. Pa3nosxeHue BeKTOpa 1o NpsIMOYTrOJIbHOMY J€KapTOBOMY Oa3ucy.
20. Onpenenenre NpOEKIUHA BEKTOPA Ha OCh.
21. Onpegnenenrie COCTaBISONIEH BEKTOPA HA OCH.
22. JlunelHple onepanuy HajJ BEKTOpaMHu B KOOPJIMHATHOUN (opme?
23. BeluncieHue JUIMHBI BEKTOpa B KOOPAMHATHOM (opMme.
24. YcnoBue KOJUIMHEAPHOCTH BEKTOPOB (B KOOPAMHATHOM (popme).
25. Kak BBIUMCIUTH KOOPAWHATHI TOUKHU, ACTAIICH OTPE30K B TAHHOM OTHOIIICHUH?
26. Kak BBIYMCIUTH KOOPAMHATHI TOYKH, KOTOPAs JETUT OTPE30K MOIMOJIAM.
27. Yo Takoe HamnpasiIsAIOLIME KOCUHYCBI BEKTOpa?
28. KakoBbl (popMyJIbl BHIYMCIECHUS HAPABIISIOUINX KOCUHYCOB?
29. YcnoBue, KOTOpOMY JOJKHBI YOBJIETBOPATH HAIIPABJISIOIINE KOCUHYCHI.
30. KoopanHaTel €TMHUYHOTO BEKTOpPA Ye€pe3 HAIPABISAIOLINE KOCUHYCHI.
31. YUto Ha3bIBaeTCS CKAJIIPHBIM ITPOU3BEACHUEM BEKTOPOB?
32. KakoBbI CBOMCTBA CKaJSPHOTO MPOU3BEACHUSA?
33. YcnoBue NepneHIuKyISIPHOCTH IBYX BEKTOPOB.
34. Kak BwIpaxkaeTcsi B KOOPJAMHATHOW (opMe HEOOXOIMMOE U JOCTATOYHOE YCJIOBHE
NEPIEHIUKYJIIPHOCTU ABYX BEKTOPOB?
35. ®opMya IPOEKIIMH BEKTOPA HA BEKTOP.
36. Uto Takoe cKaJsApHBINA KBajaparT?
37. Uto Ha3bIBaeTCsl BEKTOPHBIM MTPOU3BEACHUEM BEKTOPOB?
38. KakoBbI cBOMCTBA BEKTOPHOI'O IIPOU3BEACHUS?
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39. BektopHOe MpOU3BEICHNE B KOOPAUHATHON (hopMme.
40. 'eoMeTpHUUECKU CMBICII BEKTOPHOT'O MPOU3BEICHUSI BEKTOPOB?
41. Yto Ha3bIBAETCS CMEIIAHHOE MTPOU3BEICHUEM BEKTOPOB?
42. KakoBbI CBOMCTBA CMEIIAHHOTO MPOU3BEACHUS?
43. I'eoMeTpUYECKHI1 CMBICII CMEIIAHHOTO IIPOU3BEIEHUS BEKTOPOB?
44. B yeMm 3aKiIro4aeTcss HeOOX0IUMOE U JOCTATOYHOE YCIOBHE KOMITJIAHAPHOCTH
TpeX BEKTOPOB?
K teme 4
1. ChopmynupoBaTh OCHOBHBIC 3a/Ia4H aHATUTHYECKON reOMETPHUH.
. UTo Ha3bIBaeTCsl ypaBHEHUEM JIMHUU Ha IJIOCKOCTHU?
. Ilepeuncnute ciocoObI 3aaHUs NPSIMOM Ha MIIOCKOCTH (8 ypaBHEHHUR).
. UTo Ha3bIBAaETCs YIIIOBBIM KO3(DPHUIIMEHTOM NPAMOI IMHUU Ha MJIOCKOCTHU?
. Kakoii BekTop Ha3bIBaeTCsi HOpMAJIbHBIM?
. Kak no o6memMy ypaBHEHUIO NPsSMOIl Ha MIOCKOCTH OMPEIENIUTh €€ HOPMAJbHBIN BEK-
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Top?

7. Kakoil BEKTOp Ha3bIBACTCS HAINPABJISIIOLIAM?

8. Kak onpenenutpb yros Mexay AByMs IpsIMbIMU Ha IJIOCKOCTH (/1Ba ciydasi)?

9. KakoBbl ycnoBHs HmapajjielIbHOCTH JBYX NpPSMBIX (JIBa ciydas: HpsMble 3aJaHbl 00-
[IMMHU YPaBHEHUSMHU; MIPSIMBIE 3a/1aHBI C YTIIOBBIMH KOd(pPUIIMEHTaMH)?

10. KakoBb!I yclIOBHsI NEPIEHAUKYISPHOCTH ABYX HPSAMBIX (ABa cilydas: NpsiMble 3aaHbl
OOIIMMHU ypaBHEHUSIMH; MPSIMBIE 3a/1aHBI C YTIIOBBIMH KOX(pPUIIHEHTaMH)?

11. Kaxk BBIYMCIUTH PACCTOSIHUE OT TOUYKH J10 IPSIMOM?

K teme 5

1. Yto Ha3bIBAETCS OKPYKHOCTHIO?

2. Kakoe ypaBHeHUE Ha3bIBaeTCsS KAHOHUYECKUM YPaBHEHHUEM OKPY>KHOCTU?

3. Yto Ha3bIBAETCS SIUTUIICOM?

4. KakoBO KaHOHMYECKOE ypaBHEHUE 3JuinIca’?

5. Yro Takoe nmojiyocH 3iumrnca?

6. Uto Ha3bIBaETCS HIKCUEHTPUCUTETOM AJLIuIca?

7. UTo XapaKTepu3yeT SKCLEHTPUCHUTET ILIUICA, U B KAKMX NPEJENIax HAXOIUTCS €ro
3HaueHue?

8. KakoBo ypaBHEHME CBSI3U IApaMETPOB d, 6 U ¢ dIIUIca?

9. CKONBKO OCe CHUMMETPUH UMEET DIUTHIIC?

10. Kakas kpuBas Ha3bIBaeTCs runepoosoi?

11. KakoBO KaHOHHYECKOE YpaBHEHUE TUTIEPOOIThI?

12. CxonbKo ocell CMMMETpHUH UMeeT runepoomna?

13. YTo Ha3bIBaETCS SKCLIEHTPUCUTETOM TUIIEPOOIIBI?

14. Uro xapakTepu3yeT SKCLEHTPUCUTET THIIepOOIbl, U B KAKUX Mpeaesaax HaXoIUTCs ero
3HaueHue?

15. KakoBo ypaBHEHUE CBSA3M MTapaMETPOB 4, 8 U ¢ TUIIEPOOIIbI?

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

17. Yro HazbIBaeTcs mapabosoit?

18. KakoBO KaHOHHYECKOE YpaBHEHHE MMapaloJibl (YeThIpe ciaydas)?

19. Yto Ha3pIBaeTcs mapaMeTpoM mapabosibl? MOXKHO JIM, 3Has mapameTp napadosbl,
HaWTH pacCTOSTHUE OT €€ oKyca 10 BEPIITUHBI?

20. CxonpKO Ooceil CMMMETpHH uMeeT napabosa?

21. Kak npuBecTH o0111ee ypaBHEHUE KPUBOW BTOPOTO MOPSAKA K KAHOHUUECKOMY BHUY?

K Tteme 6

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

2. Kak 3anuchIBaeTcsi ypaBHEHHE IUIOCKOCTH, IMPOXOJAIIEH 4Yepe3 TOYKY MEpPHEHAMKY-
JISIPHO BEKTOPY?

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



cTBE?

4. Kak 3anucelBaeTcs ypaBHEHUE IUIOCKOCTH B OTpe3Kax?

5. Kakoii BeKTOp Ha3bIBa€TCsI HOpPMAJIbHBIM?

6. [laTp onpeneneHue yria Mex1y IOCKOCTAMU?

7. YcinoBue napamuiesibHOCTH JBYX IJIOCKOCTEN?

8. YcioBue nepneHAuKyIsspHOCTH JIBYX IJIOCKOCTEN?

9. Onpenenenue paccTOSTHUS OT TOYKHU 70 TUIOCKOCTH.

10. Kak 3ayaercs npsimast B pOCTpaHCTBE?

11. Kakoii BeKTOp Ha3bIBa€TCsl HAIIPABJISAIOUIAM?

12. Kak BBIYMCIUTH KOOPAWHATHI HAIIPABJISIOIIETO BEKTOpa?

13. Kakumu ypaBHEHHSIMH MOXHO 33JaTh NPSAMYIO B IPOCTpaHCTBE?

14. Yron mexny 1ByMs IPSIMbIMU B IIPOCTPAHCTBE.

15. KakoBo ycinoBue napauieIbHOCTH IPSIMBIX B IPOCTPAHCTBE?

16. KakoBo ycioBre NepreHIuKyIIPHOCTU IPSIMBIX B IPOCTPAHCTBE?

17. Yron mexay npsiMoil U IMJIOCKOCThIO B MPOCTPAHCTBE.

18. KakoBo ycioBue napajjieibHOCTU MPSMON U TUIOCKOCTU B MPOCTPAHCTBE?

19. KakoBo ycnoBue NepHeHIUKYIIPHOCTH NPSIMOM U TIJIOCKOCTU B IPOCTPAHCTBE?
20. Kak onpeaenuTs KOOPAUHATH TOUYKH ITEPECEUCHUE MPSMOUN U IMIIOCKOCTH B TIPOCTPaH-

K teme 7

1. Yto Ha3bIBAaETCS MOBEPXHOCTHIO BTOPOTrO MOpsiaKa’?

. Kakas moBepXHOCTb Ha3bIBa€TCS LIMJINHIPUUECKOM?

. Kakas nuHus Ha3pIBaeTCsl HApaBIISIOLWIEH HUIMHAPUYECKON TOBEPXHOCTU?
. Kakas nunus Ha3piBaeTcs 00pa3yroliei HUINHAPUIECKONH TOBEPXHOCTH?

. Kakas nuHus gBisieTcst HanpapJIslFONIe 3JTMNTHYECKOTO UUINHApPa?

. Kakas nmuHus SBISETCS HAPABISIFOIICH TUIEPOOTNIESCKOTO IMIHHIpa?

. Kakas moBepxHOCTb Ha3bIBa€TCsI KOHUYECKOM?

. Kakas nuHus Ha3pIBaeTcs HalpaBIIsiOIed KOHUYECKONH TOBEPXHOCTH?

9. Yto Ha3kIBAETCS DILUIAIICOUIOM?

10.Yto Ha3bIBa€TCS OHOMOIOCTHBIM TUTIEPOOTIOUI0OM?

11. Yto Ha3bIBaeTCs ABYIMOJIOCTHBIM TUIIEPOOTOUAOM?

12. Yto Ha3pIBaeTCA SJUIMNTHYECKUM Tlapadoions?

K Tteme 8

1. Kakoe unciio Ha3bIBae€TCS KOMIUIEKCHBIM?

. Uto Ha3bIBaeTCs IEUCTBUTENIBHON YaCThIO KOMIUIEKCHOTO Yncia’?

. UTo Ha3bIBaE€TCSI MHUMOM YaCThIO KOMIUIEKCHOTO YKciia?

. UTo Ha3bIBaeTCSI MOJYJIEM KOMIUIEKCHOTO YKciia?

. UTo Ha3pIBaeTCS apryMeHTOM KOMILUIEKCHOTO unciia’?

. Kak reomerpuueckoe nzodpaxaercss KOMIIJIEKCHOE YUCIIO?

. KakoBbI opMBI 3amucu KOMIUIEKCHOTO Yuciia?

. Kak BBINOJHSIOTCS JENCTBUS CIOKEHHS], YMHOKEHUS U JACJICHUSI KOMIUIEKCHBIX YUCEN?
9. Uto Takoe COMpSIKEHHOE YUCIIO KOMITJIEKCHOTO yucia?

10. Kax BbIIOJIHSIETCS I€WCTBUE BO3BEICHUSI KOMIUIEKCHOTO YHCIIA B CTETIEHb?
11. Kak n3Bieuyb KOpeHb N-0i1 cTENeHN U3 KOMIUIEKCHOTO YKcia?
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Kpamxue memoouueckue ykazanus
Teopernyeckuii Orpoc MPOBOAUTHCS TOCIIE U3YICHHUSI COOTBETCTBYIOIINX TEM.

IlIxana oyenxu

Onenka | bamisl Onucanue

5 20-21 | CraButcs, ecu CTYAEHT TOJHOCTHIO OCBOMJI MaTE€pHal

4 16-19 | CraBuTcs, eciy CTYIEHT AOIMycKaeT 1-2 ommOKu

3 1215 CraBuUTCS, €CIM CTYACHT U3JIaraeT MaTepuajl HeMOJIHO U AOIyCKAeT HETOYHOCTH B ONPE/ICIICHUH TIOHATHI
WM (OPMYITMPOBKE MPABHJI, M3JIaraeT MaTeprasl HeMoCIeJOBaTEIbHO U IOMYCKAeT OIIHOKH
CraBuTCS, €CIH CTYIEHT OOHapy)KUBAeT HE3HAHHE OTBETa Ha COOTBETCTBYIOIIEE BOMIPOCHI, IOMYCKAET

2 0-11 | ommOku B popMyIHpOBKE ONpEIEIECHIIA U MPABIII, HCKAXKAIOINE UX CMBICI, OECTIOPSJOYHO U HEyBEPEH-
HO H3J1araeT MaTepHal




5.2 Ilpumepnl 3a1aHui 1J1s1 BHITOJHEHUS KOHTPOJIbHBIX padoT
KonTtpoabsnas padora Nel «Onpenenurenn 1 MaTpULbD).
2 2 -3

1. Beruncnauts onpenenurens 2 1 -1

6 2 -2
2 7 6 1 9 1
2. Jaupr matpunpl 4 =|2 0 7|, E=|0 -1 2 |,
1 3 3 4 1 =5
10 —10 12
C=|-3 1 2
6 2 2

Beruucautb 54-4B+C.

0 o
00N,
L1012 4
3. HaiiTh | 12 2 | :
2 2 3 L l 1
L3 3 4J
2 1 4
4. lana matpua D =| 6 3 12 |. HaiiTu paHr MaTpuusl.
—-10 -5 -20

3 -4 5
5. Haiitu matpuiy, oOpaTHyIO JaHHOM, U clienaTh NpoBepKy |2 -3 1 |.
3 -5 -1

Kpamkue memoouueckue ykasanus

KonTtponbHast paboTa 1Mo3BOJISET ONpeeNUTh YPOBEHb YCBOCHHUs MaTepuaia. Ilepen BbI-
MOJIHEHUEM KOHTPOJIbHON paboThl HEOOXOIMMO O03HAKOMHUTBCSI C TEOPETUYECKHUM MaTepUajoM,
NPE/CTAaBICHHBIM B MPE3EHTALMAX U Ha JIEKIMH, MpopaboTaTh METOAbI pelIeHUs 3aj1ad, pac-
CMOTPEHHBIX B TUIOBBIX IpHMeEpax. 3a pa3bsCHEHWEM TPYIHO YCBAaMBAaEMBIX BOIPOCOB Kypca
HE00X0/IMMO 00PATUTHCS K MPETO1aBaTENIO.

IlIxana oyenku
Ouenka | bamaer | Onmcanne
5 4 3a£[aHI/I$[ BBIITOJIHEHBI IOJIHOCTHIO U IMTPAaBUJIBHO
3a£[aHI/I$[ BBIIOJIHEHBI IOJIHOCTHIO, C HECYIIECTBECHHBIMU OIJ_IPI6KaMI/I, HO IOAXOJ K PECIICHUIO, UJIEA

4 3
pelieHuUs, METO IPABUIILHBI

3 2 3amaHust BBIMOJIHEHBI OJHOCTHIO, € CYIECTBEHHBIMU OIIMOKAMU, HO MMOJIXOJ K PEIICHHIO, HEes pe-
ICHHUST, METO]I IPABHIIbHBI

2 0-1 3agaHus He BBHITIONHEHBI WIH BBINOJHEHB HENPABIIIBHO

KonTtpoabnas padora Ne2 «jieMeHTbI BEKTOPHOM a1redpbi».
1. B mapannenorpamme ABCD O — Touka nepeceueHus 1uaroHaieii, AB =a, BO =b.

—_— - —

—_— —  —

- - - 1
Bripazute uepe3 a U b BEKTOpm = EAB +BC + DA .

2. 3Had, 4TO a=ca-i+5-j-k ®W b=3-i+ j+ B -k KOJUIMHEAPHbIC, HANTH YUCIA «

g .

—

a

-

3. Haiitu |axb|, ecnu |a|=5, |b|=6, a-b=6.

4. [IpoBepuTh KOMILUIAHAPHOCTH BEKTOPOB a- (2;-1;3), b = (L;4; 2) = (110).



Kpamxue memoouueckue ykazanus

KonTponbHas paboTa 1mo3BoISIET ONPEAETUTh YPOBEHb YCBOEHHUS MaTtepHaina. [lepen BbI-
MOJTHEHHEM KOHTPOJIBHON pabOThl HEOOXOIMMO O3HAKOMHUTBCS C TEOPETHUECKUM MaTepHajIoM,
MPEJICTABICHHBIM B MPE3CHTALMSIX U Ha JIEKLHH, MpopadoTaTh METOJbl pElIeHUs 3ajaad, pac-
CMOTPEHHBIX B TUIIOBBIX IIpUMEpax. 3a pa3bsICHEHUEM TPYJHO yCBaMBAEMbIX BOIIPOCOB Kypca
HE00X0UMO 00paTUTHCS K MPEINo1aBaTeo.

IlIxana oyenku
Omnenka | bamner | Onmcanne
5 4 3aaHus BBIOJHEHBI MOJHOCTHIO M MTPAaBIIILHO
3agaHus BBIIOJIHEHBI TOJTHOCTHIO, C HECYIIECTBEHHBIMH OIIMOKaMH, HO TIOAXO K PEIICHHIO, Ues

4 3
peHICHMUA, METOA MPABUJIBHBL

3 2 3a/:[aH1/m BBITNIOJIHEHBI TOJIHOCTBIO, C CYILICCTBEHHBIMU OIJ.II/I6KaMI/I, HO NOAXO0[ K PECUICHUIO, e pe-
MICHU, METO/ ITPaBUJIbHBI

2 0-1 3agaHvsi HE BBHITTOJIHCHBI WIH BBHITTOJTHCHBI HENIPAaBUJILHO

KonTtpouabnas padora Ne3 «IIpsamas u miiockocts B npocrpancrse. [loBepxHocTn».

1. JTausr uetsipe Touku A(2,1,7) , B(3,3,6) , C(2, -3,9) , D(1,2,5).
CocTaBUTh ypaBHEHHUS:

a) miockoctu ABC;

0) npsimoii AB;

B) psimoit DM, nepnenaukynspHoii k mnockoctu ABC.

2. Haiitu ypaBHeHue npsiMo#, npoxosimieii yepe3 Touky A(5;-1;-3) mapamienbHo mpsi-
MO
2x+3y+12=6,
{4x—5y—z—2—0.

3. [TocTpouth T€710 y = X,y =0, x =1, 2 :5(x2 +y2)

Kpamkue memoouueckue ykasanus

KonTponbHast paboTa 1mo3BoJe€T ONpeAeauTh YPOBEHb YCBOeHHs MaTepuana. [lepen Bbi-
MOJIHEHUEM KOHTPOJIbHOM paboThl HEOOXOAUMO O3HAKOMHUTBCSI C TEOPETUUYECKHM MaTepHaloM,
NPECTAaBICHHBIM B MPE3CHTALUAX M Ha JEKIHMH, IpopaboTaTh METOABI pEIIeHUs 3aaay, pac-
CMOTPEHHBIX B TUIOBBIX MpHMeEpax. 3a pa3bsCHEHWEM TPYIHO YCBAaMBAaEMBIX BOIPOCOB Kypca
HE00X0IUMO 00paTUTHCS K MPENO01aBaTeNIo.

Illxana oyenxu
Ouenka | bamaer | Onmcanne
5 4 3a1aHus BBITOJHEHBI TOJHOCTHIO M MTPABMILHO
3a1aHus BBIMOJHEHBI TOJHOCTHIO, C HECYIIIECTBCHHBIMHU OIMMOKAaMH, HO TIOAXO/ K PEIICHHIO, UIes

4 3
pelieHuUs, METO IPABUIIbHBI

3 2 3aaHus BBITIOJIHEHBI TOJHOCTBIO, C CYIECTBEHHBIMU ONIMOKAMHU, HO MOJIXO/ K PEIICHHIO, HICS Pe-
ICHHUSI, METO]I IPABHIILHBI

2 0-1 3agaHus He BHITIOJHEHBI WM BBITOJHEHB HEPABHUIIEHO

5.3 BapuaHTbl HHAMBHAYAJIbHBIX JOMALIHHUX 32IaHUH

W3 Nel
BBI‘-II/ICJ'II/ITI) onpe)leJmTem) METOAOM IMTOHNKXCHUSA HOpSI,ZIKa o0 BTOpOFO
1 2 1 -1
2 -1 1 0
-2 4 1 -1
3 -3 2 2



Kpamkue memoouuecxue ykazanus

[Ipy BHIOJIHEHWM WHIWBHAYAIBHBIX IOMAIIHHUX 33JaHUA HEOOXOIWMO HCIOJIb30BaTh
TEOPETUYECKHI MaTepual, IelaTh CChUIKM HAa COOTBETCTBYIOIINE TEOPEMBI, CBOMCTBA, POPMYJIBI
u 1p. Pemenne NJ13 BoImoIHAETCS MOAPOOHO M CONEPIKUT HEOOXOAMMBIC IMOSCHUTEIILHBIE CChLIT-
KH.

LlIxana oyenku

Onenka | bammsl | Onmcanue

5 3 3a/1aHys BBIOJIHEHBI IIOJHOCTBIO U MPaBUIIBHO, paboTa 0OpMIICHA COTTIACHO TPEOOBAHUAM, pellie-
HHE COJICPIKHT HEKOTOPBIE HETOYHOCTH U HECYILIECTBEHHbIE OIHMOKY,

4 2 3amaHus BBIOJIHEHBI OIHOCTHIO, C HECYIIECTBEHHBIMH OIIMOKaMH, HO TTOJXO0]] K PEIIeHUI0, Hes
pelIeHns, MeTO| ITPaBIIIBHB, paboTa oopMIIeHa COTTIaCHO TpeOOBaHMSIM,

3 1 3a/1aHys BBITOJHEHBI IIOJHOCTBIO, C CYIIIECTBEHHBIMU OLIMOKaMH, HO TOJXOA K PEIICHHIO, Uaes pe-
HIEHUsI, METOJI IPaBUJIbHEL, paboTa oopMiieHa HE IO TPEOOBAHUIM

2 0 3a/iaHyis HE BBITIOJIHEHBI WM BBINOJIHCHBI HEPABUIIBHO

W13 Ne2

Pemmmte HEOTHOPOIHYIO CHUCTEMY JIMHEHHBIX anreOpanvyeckux ypaBHEHHH METOJ0M
I'aycca:

(2%, +2X, —3X5 + X, =11,
X, +3X; —2X, = -6,
| X1 + 3%y = X3 + 2x, =12,

[3X1 + X, +4X; - 2%, = -3.

Kpamxue memoouueckue ykazanus

[Ipu BBIONHEHNH WHAWBUAYAIBHBIX TOMAIIHUX 3aJaHUA HEOOXOJWMO HCIOIBb30BaTh
TEOPETUYECKUI MaTepual, JieflaTh CCbUIKM Ha COOTBETCTBYIOIME TEOPEMBI, CBOMCTBA, (POPMYJIBI
u 1p. Pemenne NJ13 BeimonHseTCs MOAPOOHO U COACPKUT HEOOXOAUMBIC TOSCHUTEILHBIE CChLI-
KH.

ILlIxana oyenku

Onenka | bamsl | Onucanune

5 3 3agaHusl BBINOJIHEHBI OJHOCTHIO U NMPAaBUIIbHO, paboTa 0()OpMIIeHa COTJIACHO TPEOOBAHUSM, pellie-
HHE COJICP>KUT HEKOTOPbIe HETOYHOCTH 1 HECYIIIECTBEHHBIE OIIHOKH;

4 2 3a/1aHus BBITOIHEHBI MIOJIHOCTBIO, C HECYIIIECTBEHHBIMU OLIMOKaMH, HO TIOJXO/ K PEIICHHIO, HIes
peleHus, MeTO NPaBIIIBHBI, padoTa oopMiIeHa COTTIACHO TPEOOBAHUSM;

3 1 3agaHus1 BBINOJIHEHBI OJHOCTBIO, C CYIIECTBEHHBIMU OIIMOKaMH, HO MOJX0]] K PEIICHHUI0, HIes pe-
IICHHMs], METOJ] MPaBIIIBEHBI, paboTa odopmiIeHa He 1o TPeOOBaAHUSIM

2 0 3agaHus He BHITOJIHEHBI HJIH BBITTOJIHEHB! HENTPAaBIIHHO

W13 Ne3

Jloka3zaTh, 4TO cUCTEMa JIMHEHHBIX are0pandyeckux ypaBHEHUI COBMECTHA U PEIIUTH e€:
1) MaTpUUHBIM METOJIOM;
2) no popmynam Kpamepa.
[—Xq +2X5 + X3 =7,
2Xy — X9 +5xg3 =1,
{3x1 -3X9 +2x3 =10.

Kpamxue memoouueckue yxazanus

[Ipu BBIMONHEHUM WHAWBUAYAJIBHBIX JTOMAIIHUX 3aJaHUM HEO0O0XOAWMO HCHOJIb30BaTh
TEOPETUUECKHI MaTepual, JieJaTh CChbUIKM Ha COOTBETCTBYIOIINE TEOPEMBI, CBOMCTBA, POPMYJIbI
u 1p. Pemenne NJI3 BeimonHsAeTCS MOAPOOHO U COACPKUT HEOOXOAUMBIE MOSICHUTENbHBIE CChLI-
KH.



IlIxana oyenku

Ouenka | bamibl | Onucanue
5 3 3amaHus BBINOJIHEHBI OJHOCTHIO U NIPAaBUIIBHO, paboTa 0()OpMIICHA COTJIACHO TPEOOBAHMSM, pellle-
HHE COJICP>KUT HEKOTOPbIe HETOYHOCTH 1 HECYIIECTBEHHBIE OIIHOKH;
4 2 3a/1aHys BBIOIHEHBI OJHOCTBIO, C HECYIIIECTBEHHBIMU OLIMOKaMH, HO TIOJXO K PEIICHHIO, Haes
peleHus, MeTO NPaBMIIBHBI, padoTa oopMiIeHa COTTIACHO TPEOOBAHUSM;
3 1 3amaHus BBIOJIHEHB! OJHOCTBIO, C CYIECTBEHHBIMHU OIIMOKAMU, HO ITOJXOM K PEIICHHIO, HAes pe-
IICHHMs, METOJ] IPaBIIIEHBI, paboTa oopMiIeHa He IO TpeOOBaHHUIM
2 0 3a/iaHyis HE BBITIOJHEHBI WM BBIIOJIHCHBI HEPABUIIBHO
N3 Ned
Janbl BepiuHbl Tpeyroibauka ABC  A(4;5) , B(3;-2) , C(-5;6) .

Haiitu:

a) ypaBHEHUE CTOpOHbI AB;

0) ypaBHeHue BbicoThl CH;

B) ypaBHeHUE MearaHbl AM;

r) Touky N nepeceuenust Mmenuanbl AM u Bbicotsl CH;

1) ypaBHEHHUE MPSMOH, poxo el yepe3 Bepmuny C napamiensHo ctopone AB;
e) paccrosinue ot Touku C 1o npsimoii AB.

Kpamxue memoouueckue ykazanus

IIpy BBINOJIHEHUM WHAMBUAYAJIBHBIX JIOMALIHUX 3aJaHUM HE0O0XOAHMMO HCHOJIb30BaTh
TEOPETUUECKHUI MaTepua, JieJaTh CChbUIKM HAa COOTBETCTBYIOIINE TEOPEMBI, CBOMCTBA, POPMYJIbI
u 1p. Pemenne MJ13 BeinonHseTCs MOAPOOHO U COAECPKUT HEOOXOAUMBIE OSICHUTENIBHBIE CChLI-
KH.

LlIxana oyenuxu
Ouenka | bamibl | Onucanue

5 3 3agaHus BBIIOIHEHBI MOJHOCTHIO M IPAaBIIIBHO, paboTa oopMiIeHa COTIACHO TPEOOBaHUAM, pellie-
HHE COJICP)KHT HEKOTOPbIE HETOYHOCTH U HECYIIECTBEHHbIE OIIHMOKY,
4 2 3a/1aHus BBITOIHEHBI IIOJTHOCTBIO, C HECYIIIECTBEHHBIMU OLIMOKaMH, HO TIOJXO/ K PEIICHHIO, HIes

peLIeHus], MeTO/] IPAaBIIIbHBL, paboTa 0hopMIICHa COIIACHO TPEOOBAHUSM;
3a/1aHuis BBITOIHEHBI IIOJHOCTBIO, C CYIIIECTBEHHBIMU OLMIMOKaMH, HO TIOJXOJ K PEIICHHIO, Hes pe-

3 1 HICHUsI, METOJT IIPABHJIbHBI, paboTa 0hopMIIeHa HE IO TPEOOBAHUSIM
2 0 3agaHus HE BBHITIOIHEHBI WK BBIIOJHEHB HENPABIIIBHO
N3 NeS
1 o
1. IlocTpouTh KpUByI0 p = ———— B INOJSIPHOM cHCTEME KOOPAMHAT IO TOYKaM,

3(1-cos @)
T

JlaBast 3HAYEHUS 4Yepe3 MIPOMEXKYTOK —, HAYMHAs OT ¢ = 0.
8

2. Haiitn ypaBHEHHE TIOJTYYECHHOW JIMHUH B TPSMOYTOJILHOM JIEKapTOBOM CHUCTEME KOOp-
JIMHAT, HA4aJ10 KOTOPOH COBMAJAET C MOIIOCOM, a NOJOXKHUTEIbHAS MOIYOCh a0CIMCC — C MOJISIp-
HOM OCBIO U 110 YPABHEHUIO OIIPEAEIINTE BUJI KPUBOMU.

Kpamxue memoouueckue yxazanus

[Ipu BBIMONHEHUM WHAWBUAYAJIBHBIX JTOMAIIHUX 3aJaHUM HEO0O0XOAWMO HCIOJIb30BaTh
TEOPETUUECKHUI MaTepual, JiefaTh CChbUIKM Ha COOTBETCTBYIOIINE TEOPEMBI, CBOMCTBA, (POPMYITBI
u 1p. Pemenne NJ13 BeimonHseTCsS MOAPOOHO U COACPKUT HEOOXOAUMBIE OSCHUTENBHBIE CChLI-
KH.



IlIkana oyenku

Ormenka | bamner | Onucanne

5 3 3amaHus BRIITOJIHEHBI IOJTHOCTHIO M IIPaBHIIHHO, paboTa opopMIeHa corjlacHO TpeOOBaHNU-
SIM, PEIICHNIE COJCPIKUT HEKOTOPBIC HETOYHOCTH M HECYIECTBEHHbIE OIIMOKH;

4 2 3aaHus BEIIIOIHEHBI TOJHOCTHIO, ¢ HECYIIECTBEHHBIMH OIIMOKaMH, HO MOAXOJ K pelle-
HUIO, Ues PEUICHHS, METOI IPABIIIEHBL, paboTa 0OpMIICHA COTJIACHO TPEOOBAHHSM;

3 1 3ajaHus BEIIIOIHEHBI TOJHOCTHIO, C CYIIECTBEHHBIMU OIIMOKAMU, HO IOAXO/ K PEILCHHIO,
uyiesi pelieHus], MeTo]] MPaBIIIbHBI, paboTa oopMIIeHa HE 110 TPeOOBaHUSIM

2 0 3amaHus He BHITIOHEHB! WIIN BBIITOJHEHBI HEPABUIBHO

W13 N6

1. BRImOTHUTE AEHCTBUS HA/l KOMIICKCHBIMU YHCIIaMU B anreOpandeckoit opme
a) z=5(1+ 2i)% (L + 3i);
6), - 32005 +1)
2i(3-1i)
2. Haiitu (—1+ \/Eiy.
3. PemnTh ypaBHeHHe 2% = —1-i.

Kpamxue memoouueckue ykazanus

[Ipu BBIMONHEHNH WHAWBUAYAIBHBIX JTOMAIIHUX 3aJaHUH HEOOXOJWMO HCIOIb30BaTh
TEOPETUYECKUI MaTepual, JeflaTh CCbUIKM Ha COOTBETCTBYIOIME TEOPEMBI, CBOMCTBA, (POPMYJIBI
u 1p. Pemenne NJ13 BeimonHseTcs MoAPOOHO U COACPKUT HEOOXOAUMBIC TOSCHUTEIBHBIE CChLI-
KH.

IlIxana oyenku

Onenka | bamel | Onmcanue

5 3 3ajaHusl BBIIIOJIHEHBI TOJHOCTHIO M IPaBHJIbHO, paboTa 0(hopMIIeHa COTJIACHO TPEeOOBaHU-
AM, pCHICHUC COACPKUT HEKOTOPBIC HCTOYHOCTHU M HCCYIICCTBCHHBIC OHII/I6KI/I,

4 2 3aﬂaHHﬂ BBITNNOJITHCHBI IOJTHOCTBIO, ¢ HECYHICCTBCHHBIMU OIHI/I6K8.MI/I, HO MOJAXO0J K perie-
HUIO, HJies PElICHHs, METOJ NPaBIIbHEL, paboTa 0()OpMIIEHA COTJIACHO TPEOOBAHUSIM;

3 1 3aﬂaHHﬂ BBITMTOJIHCHBI MMOJTHOCTBIO, € CYIIECTBEHHBIMU OIlII/I6KaMI/I, HO IMOAXO/ K pCHICHUIO,
uJiesi pelieHus], MeTO]] TPaBUIIbHBI, paboTa oopMIleHa He 110 TPeOOBAHUIM

2 0 3aI[aHI/I$[ HC BBITIOJTHCHBI WJIM BBITTIOJIHECHBI HEINIPABUJILHO

5.4 Ilpumepnbl TECTOBBIX 3aJaHU
HTorospii TeCT M0 AUCHMILIMHE

1 3 4

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

-3 2 -1
(—1 1-1 0 2\
5 p -1 5-3 2 7|
- Panr Matpuup! | | PaBeH......
4 3-3 75
L—S 2 0-5 zJ

BCH....



HOM

(-2 3]
2 1-1-2 | 1 4]
4. lnst matpuil A = » B =) | MMCIOT CMBICIT BBIDQKCHHST
4-3 5-10 5-2
L5
HAa+287
2)(A+B)
3)3a-BT
4) AT -2B
5)B7 +3a”
k -8 . .
5. Marpuna A = ) SIBJISICTCS] HEBBIPOXKACHHOM (HEOCOOCHHOM) IpH k HE paB-
1)-4
2)2
3)4
4)8
9x+3y =09,
6. J11s1 cucTeMsl CyMMa X + Yy paBHa ......
4x+6y=-10

7. KBazipat MOJyIis BEKTOpA a = —5i + 3k paBeH ....

— — v
8. U3BecTHO, uTO |a| =3, ‘b ‘ = 2. YTroJ MexXy STUMHU BEKTOpaMu paBeH ¢ = — . CKassip-
2

HOE IIPOU3BEACHUE ab paBHO ....

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

10. [{yst KoJUTHHEAPHBIX BEKTOPOB a = (2,-3,1), € = (4,X,y) X ¥y COOTBETCTBEHHO PaBHBI
1)2 u -6

2)-6 u 2

32u6

4)6 u 2

11. Bextopsl 2 = -5i +3K , b =2i +5]+xk , € = —i — j + k SBIAIOTCS KOMILTAHAPHBIMH

IIPU X paBHOM

x—2_ y-3

5

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

12. YpaBHeHHe MPpsAMOH, IPOXOIAIIEN Yepe3 TOUKY A(-2,3) , IEpIEeHINKYISPHO MPSIMON

, IM€eET BHU]T

1)-5x-y+13=0
2)5x-y+13=0
3)-5x+y-13=0
4)5x-y-13 =0



13. YpaBHEeHUE TIIOCKOCTH, TPOXOISIIEH Yepe3 TOUKy B(—1,4,—5) mapauieiabHO IIOCKO-
cTu YOZ , UMEET BU]

1)5y+4z=0

2)y=4

Ix=-1

4)z =-5

x—1 +2 7+5 X -2 7+3
14. /1se npsmble _J = A A

SABJIAOTCA

1 )napanienbHbIMU
2)nepeceKaronuMHUCs
3)coBnaalomuMu

4)cKpenBarOIIMMHCS
2 2

X
15. CymMma koopauHar mpaBoro (okyca smimnca — + DA paBHa ...
36

117
16. Ecm z, = -5+1i, z, =1+ 6i, TO pa3HOCTb 1€HICTBUTEIHHON U MHUMOM YacTell yncia

Zl
—- paBHa

ZZ

30

1)- 2

) 37

27

2)y_ L

) 37

28

3)_ =2

) 37

33

4)- ==

) 37

Kpamxue memoouueckue yxkazanus

I[ITM copepxaT TeCTOBBIE 33aJaHUSI C BHIOOPOM OJHOTO WJIM HECKOJBKUX MPaBUIIbHBIX
OTBETOB, BBO/I YHCJIA.
Ilxana oyenuxu

Ornenka | bamier Onwucanue
5 20 3aaHne BBIMOJHEHO MOJHOCTHIO M a0COIIOTHO MPABUIIBHO.
4 16-19 3agaHue BHIMTOJIHEHO MONHOCTHIO U MPABUIIBHO, HO PEIICHNE COAEPKUT HEKOTOPBIE HETOYHOCTH U HECY-
[IECTBEHHBIE ONIHOKH.
3 9-15 3aj1aHKe BBIMOJHEHO HE MOJHOCTBIO, C CYIIECTBEHHBIMU OIIMOKaMH, HO MOIXOJI K PELIEHUI0, Hes pelle-
HUsI, METO][ IPABHJIBHBIL.
2 18 3aj1aHKe BHIMOJHEHO YaCTUYHO, UMEET OIINOKH, OCYIIECTRIIEHA MOTBITKA PEIICHUS HA OCHOBE TIPABUJIb-

HBIX METOJIOB U MW PEIICHHS.

5.5 IIpumMepsl TeCTOBBIX 3aJaHUI

Tecr 1
3 0 5
1. Onpenenurens -2 1 2 | paBeH...
-6 1 3
1-
1-—

2. Panr MaTpuIibl |

P

2
1
3
2



( -1-5-3
3. lnsa onemeHTa a,, MaTpulpl | 4 -2 1 | anreOpaudecKkoe JOMOJHEHUE PABHO ...
2 6 4 )

-5

-6
4. JTns Matpuisl A = [ 5 3} oOparHas mMatpuia A

1(-3 5
l)cyuiecTByer u umeeT Bua A~ = E[ 5 6}

1(-3 -5
2)CyHIECTBYET M UIMEET BUJ A~ = —[ 5 Gj

1(-3 5
3)CyIIeCTBYET M UMEET BUJT A= —[

33({-3 -6
4)He CylIecTBYET
(23]
2 1-1-2 | 1-2 |
5. Ecmu A = » B = | » TO 2TIEMEHT ¢, MaTPHIbI C = A-B paBeH ...
4-3 5-10 1-2
os)

6.Ecom A, ,-B,,=C,,,TOrla m U n paBHBI
I)m=3,n=5
2)m=5n=2
3Am=2,n=5
4m=3,n=2
0 1 5
1
7. Ins matpug A=(1 0 3),B :( J ,C=|7 3 6| cymecTByer mpou3BeIcHHUE
5
la 2 1]
1) BC
2) AC
3)cA
4) AB

8. HeBbIpoxx1eHHOM ManHueﬁ SABJISETCS MaTpULA:
- 11\ (100) (031W
A:(3 ZJ. =3 33| =2 3 0]; =|0 5 4]
bod a4 oo
1)D
2)A
3)C
4)B
2x-7y+3z=0
9. Cucrema IMHEHHBIX ypaBHEHUH { 3X + 5y + 2 =0 UMeeT:
{ 4x+2y-2=0
1)He uMeeT pereHui

2)enUHCTBEHHOE pPEIICHUE
3)MHOXECTBO peleHHH



4)Tpu perieHus

. L 3% +6x,-9x, =12
10. B cucreme nMHENHHBIX ypaBHEHUH KOJINYECTBO Oa3UCHBIX IIe-

X, + 2%, —3X, =4

PEMEHHBIX PABHO ....

Kpamxue memoouueckue ykazanus
I[ITM copepxaT TecTOBbIE 3aJaHUS C BHIOOPOM OJHOTO WJIM HECKOJIBKMX MPaBHIIbHBIX

OTBCTOB, BBO/J 4YHCJia.

LIxana oyenku
Onenka | bamibl Omnucanue

5 3 3agaHue BHIOJIHEHO MOJHOCTHIO M a0COIIOTHO MPABUIIBHO.

4 2 3a/1aHue BHIMOJIHEHO MOJHOCTHIO U IPABUIIBHO, HO PEIICHHE COACPIKUT HEKOTOPBIC HETOYHOCTH U HECy-
IIECTBEHHBIC OIIHOKH.

3 1 3a/1aHue BHIMOJIHEHO HE MOJHOCTHIO, C CYIIECTBEHHBIMH OIIMOKaMHU, HO TOAXO0/ K PELICHUIO, HAEs pelie-
HM$1, METOJ] IPaBUJIbHBI.

2 0 3a7iaHye He BBIIIOJIHEHO, MMEET OIIMOKHU.

Ha

pamu p

5.6 Ilpumepsbl TECTOBBIX 3aJaHUI

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

2)0<a<£
2

3)a =
Ja =2

4)Z<a<7r
2

2. JI1si BEKTOPOB & = 2i —2 j—3k H C = —2i — k JmHeiiHas KOMOUHALHS — 53 — 4C paB-

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) BBIpaXeHHUE (a — b_)E paBHO ...

4. U3BeCTHO, UTO CKaJIIpHOE Mpou3BeneHrne ab =10 , |eT | = 4, yroJl MeXJy 3TUMH BEKTO-
ju _

aBeH ¢ = — . /[nuHa BekTopa ‘b‘ paBHa ...
3

5. Boipakernue i > —2i - j- j2+4]-k =3k +2k -i paBHoO....
6. Ecom A(-2,5,-2), B(4,-3,2), C(-4,5,2), To miomaab Tpeyroiaprauka ABC paBHa...

7. dns KOJUIMHEAPHBIX BEKTOPOB b = (-2,1,x), ¢ =(—6,y,3) X1 Y COOTBETCTBEHHO PAaBHBI
1)-1u3

2)-1u-3

3)1lu-3

4H1u3

8. JIJ1s1 IIepreH MKy IAPHBIX BEKTOPOB b =i — 4+ xk , € = —2i —k X paBHO ....



9. BekTOpEl @ =2i +4j—-3k , b = xk, C=3i —4 ] — 5k ABJIAIOTCA KOMIUIAHAPHBIMH [PH

X paBHOM

1)-2

2)0

3)2

4)4

10. CyMMa HpoeKIuii BEKTOpa 3i xi +2i x j+ jx j—3]xi +2jxk —k x j paBHa ....

Kpamxue memoouueckue yrazanus
I[ITM copepxaT TecTOBbIE 33aJaHUS C BHIOOPOM OJHOTO WJIM HECKOJIBKMX MPaBHIbHBIX

OTBETOB, BBOJI YHCIIA.
LlIxana oyenku

Onenka | bamtel | Onucanue
5 3 3aaHKe BBIIOJIHEHO MOJHOCTHIO U a0COIIOTHO MPABUIIBHO.
4 2 3ajiaHue BBIMOIHEHO MOJHOCTHIO U MIPABUIIBHO, HO PEIICHHIE COACPIKUT HEKOTOPbIE HETOYHOCTH H HECy-
IIECTBCHHBIC OIIHOKH.
3 1 3aaHue BHINOJIHEHO HE MOJHOCTHIO, C CYIIECTBEHHBIMH OMINOKAMH, HO TIOJIXO0]] K PEIICHUIO, HJes pelle-
HHS1, METOJI IIPaBUJIbHBI.
2 0 3agaHie He BBITOJIHEHO, HMEET OLIHOKH.
5.7 IlIpumepsbl TECTOBBIX 3aJaHUI
Tect 3
1. YpaBHeHue npsAMOH, NpoXoaslel yepe3 TOUKy A(-2,5) mapasuielibHO BEKTOpY
b =(1,-1), umMeeT BUJ

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

2. Ecnu Touka C(x,,5) NIPUHAUICKUT NPSIMOA — 4X + y —1 =0, TO KOOPAUHATA X, PaBHA..
3. KBagpat paccrostHus OT TOYKH B (4,5) 10 IPSIMOi 5x +2y —1=0 paBeH ....
4. Tlnomanp TpeyroiabHUKA, 0Opa30BaHHOTO MPSMOM 4X —y +8 =0 U KOOPAUHATHBIMU

OCSIMM, PaBHa ...

X=-t+3, Xx—1 +5

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

1 )mapaniensHbIMH

2)nepeceKkarouMMICs U MEPHeHIUKYISIPHBIMU
3)nepeceKkaromUMUCs U HeMepIeH TUKYIIPHbIMU
4)coBmaiatoIUMHI

2x+y—-22+1=0
6. Eciin ipsimast 3a1aeTcst OOIIMME YpaBHCHHUSIMH , TO €€ Halpas-
3IXx—y+2z+2=0

JISTFOIITHM BCKTOP UMECT KOOPANHATHI

1)(0,10,-5)
2)(0,-10,-5)
3)(10,0,-5)
4)(0,-5,-10)
(x-2)°" (y+3)’
+
9 5

7. s smumnca

Dx=2
2)x=-2

=1 ocaMu CUMMCTPUU ABJISAIKOTCA IMMPAMBIC



3)y=3

4)y=-3

8. Paccrosinne Mex 1y napajiebHbIMU INIOCKOCTSIMA — 2X + 4y +4z2+9=0 U
-2X+4y+4z-3=0 paBHO ...

9. U3 tpex mnockocteit Q1: 2x+3y+z-1=0, Q2: 6x+y-2z+2=0, Q3: 4x+6y+2z+4=0, nmapa-
JIEJIbHBIMHU SBJIIOTCS:

1)Q3uQ2
2) HeT MapajuieIbHbIX IOCKOCTEH
3) Q2 u Ql
4)Ql uQ3

10. VpaBuenne x° —4x+y’ =0 OnpenenseT OKPy>KHOCTh PAIUyca ...

Kpamxue memoouueckue ykazanusi

IITM comepaT TECTOBBIE 3aJaHKs C BBIOOPOM OJHOIO MJIM HECKOJBKUX IPAaBHJIbHBIX
OTBETOB, BBOJ| YHCIIA.
Hlxana oyenuxu

Onenka | bammsr Omnucanue

5 3 3aaHue BBITOITHEHO MOJTHOCTBIO U a0COJTIFOTHO IIPpaBUJIBHO.

3a)1aHHe BBIIIOJITHEHO MOJHOCTBIO U IPABUIIBHO, HO PECIICHUEC COACPKUT HEKOTOPBIC HETOYHOCTU U HECY-

4 2
[[ECTBEHHBIC OLIUOKH.

3 1 3aj1aHue BBIMOIHEHO HE TOJIHOCTBIO, € CYIIECTBEHHBIMU OUIMOKAMHE, HO TIOJIXO/ K PELICHHUIO, HEs pele-
HYsI, METOJI TIPABUJIbHBIL.

2 0 3ajaHue He BBITOJIHEHO, HMEET OLIUOKH.

5.8 Ilpumepsbl TECTOBBIX 3aJaHUIA

Tect 4

1. Ecnu z, =-6+5i, z,=-4+i, To cyMMa JeHCTBUTEIHLHOM M MHUMOW YacTed uwucia
z,-7, paBHa .....

2. Jlns KBagpaTHOTO ypaBHEHUS z° +147 +58 = 0 CymMMa JA€HCTBUTENHFHOM M MHUMOM Ya-
CTEN KOPHS, JIEKALIETO B HUYKHEH MOJIYIIIIOCKOCTH, PaBHA ...

3. ApryMeHT KOMIUIEKCHOTO YHCIa Z = NE paBeH

n=t
)3

dr
2) —
)3
11x
3_
)6
yAY
)6

4. Moaynb KOMIUIEKCHOTO yucaa z =1-— J3i paBeH ...

Kpamxue memoouueckue yxkazanus

I[ITM copep»xaT TeCTOBBIC 33JaHUSI C BHIOOPOM OJHOTO WJIM HECKOJBKUX IMPaBUIbHBIX
OTBETOB, BBO/I YHCJIA.
IlIxana oyenku

Ouenka | bamisr Ornmcanue
5 3 3aaHne BBITTOJHEHO MOJHOCTHIO M a0COIIOTHO MPABIIIBHO.
4 2 3agaHue BHIMOJIHEHO MONHOCTHIO U MPABUIIBHO, HO PEIICHNE COACPKUT HEKOTOPBIE HETOYHOCTH U HECY-
II[ECTBEHHBIE OIIHOKH.
3 1 3agaHue BHIMTOJIHEHO HE MOJHOCTBIO, C CYIIECTBEHHBIMHU OIIMOKaMH, HO MOJXOM K PELICHHIO, H/es pele-

HHsI, METO][ TPABHJIBHBIL.
2 0 3agaHre He BBIITOIHEHO, MMEET OIIHOKH.
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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 TI'eOMETPHYECCKUX 3a1ad, Pa3BUTHE JIOTMYECKOr0 W aJIrOPUTMHUYECKOrO
MbBIIIJICHUSA, OBJAJCHHUC OCHOBHBIMH MCTOAAMU HCCIICAOBAHUA KW PCUHICHUA MATCMATHUYCCKUX
3a/1a4, BBIPA0OTKA YMEHHUSI CAMOCTOSTEIIBHO PACIIMPSITH MaTEMaTUYECKUE 3HAHHS M MPOBOJIUTH
MaTeMaTUYCCKUI aHaI13 MPUKIIAIHBIX 33/1a4.

3ajauaMu UCHUILTHHBI «AJIreOpa 1 TeOMETPHUsD) SBIISIOTCS:

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

- IPUBUTHUC CTYACHTAM HABBIKOB UCCIICAOBAHUA C UCIIOJIb3OBAHUEM METOA0B aﬂFCGPBI;

- 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,
SIBIICHUH, /1715 TIOMCKA ONTUMAJIBHBIX PEIICHUI U BEIOOpa HAWIIYUIINX CIIOCOOO0B peann3anun

[TnaHupyemMbIMU pe3yabTaTaMu O0yYCHUs 110 TUCHUILIHHE (MOIYJIIO), SIBISFOTCS 3HAHUS,
yMEHMsI, HaBbIKU. [lepeueHp MmaHupyeMbIX pe3ysIbTaToB OOyYeHUs MO JUCUUIUIMHE (MOIYJIIO),
COOTHECCHHBIX C IUIAHHPYEMBIMH pe3yJIbTaTaMU OCBOCHHS 00pa30BATENIbHON MPOrpaMMBl,
npezcTaBieH B Tabnuue 1.

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

Pe3ynbraThl 00y4YeHus 10 AUCIMIUINHE
Kon u Kon n
OpMYJIHPOBKA
Haszsanue OIIOII BO, dopMyaupoBKa Q)Himi]Kafopa Kon
COKpaIIeHHOE
KOMITIETEHIIUH MOCTHXCHUSA pe3yib DopmynupoBKa pe3yibTaTa
KOMITCTEHIIHT
TaTa
11.03.02 OIIK-1 : OIIK-1.2k : P/l 3HaHHE | OCHOBHBIX
«HpoxomMmyHukanmonusie | CrocobeH Hcnonezyet MOJIOKEHUH
TEXHOJIOTUH U CUCTEMBI UCTIONB30BaTh | (yHAaMEHTaJIbHbIE BEKTOPHOH H
CBSI3U» TIOJI0XKEHHUS, 3aKOHBI IPUPOIBI JMMHEHHON anreOpsl,
(b-UK) 3aKOHBI K 1 OCHOBHBIE AHATUTUYECKON
METOJIBI ¢usnueckue u reoOMeTpHUH Ha
€CTECTBEHHBIX | MaTeMaTHYeCKHe IUIOCKOCTH U B
HayK U 3aKOHBI ¥ METOJIBI IIPOCTPAHCTBE,
MaTeMaTHKH HaKOIIJICHHS, TEOpHUH
JUIS pelIeHUs nepefayn u KOMIUIEKCHBIX YHCET
3a/1a4 00paboTku PJI2 | Ymenue | peumrats TMIOBEIE
UHXXCHEPHON HHGOPMALINH IS 3a7a4u 110
JEeSTeIbHOCTH | perieHus 3a/1a4 BEKTOPHOU U
HWH)KEHEPHOU JTUHEHHOH anredpe,
JEATEIILHOCTH AHAJIUTUYECKON
reoOMeTpHUH Ha
IUIOCKOCTH U B
MIPOCTPAHCTBE,
TEOpUH
KOMIUIEKCHBIX YHCEeI
P3 HaBpik | peleHus TUIOBBIX
3a7a4 ¢
IIPUMEHEHHEM
MaTEeMaTHIECKOTO
ammapara TeopHuu
MAaTpHI] U CHCTEM
JINHEUHBIX
YpaBHEHHUH,
BEKTOPHOH anreOpsl,




aHAJTUTHYCCKON
TE€OMETPHH,
AHATUTHYECKIMU
METOAaMU
HCCIIEJOBAHMS
TEOMETPHYECKUX
00BEKTOB

B mpomecce ocBoeHUS TUCIUIUIMHBI PEMIAIOTCS 3a/ladll BOCIHTAHUS TapMOHUYHO
Pa3BHUTOM, MATPUOTUYHOW M COIMAJIBLHO OTBETCTBEHHOM JIMYHOCTH HA OCHOBE TPAIUIIMOHHBIX
POCCUHCKHX TyXOBHO-HPABCTBCHHBIX U KYJIbTYPHO-UCTOPHUYECKHUX IIEHHOCTEH, MPEICTaBICHHBIC
B TaOnuie 1.2.

Tabmuua 1.2 — L{eneBble OpueHTHPBI BOCIIUTAHUS

BocnuTarteibHble 3a1a4n ®opmupoBanue HeHHOCTeH LleneBble OPHEHTHPBI

®opMHpoBaHHe IPAKIAHCKON MO3MIMHA ¥ MATPHOTH3MA

dopMupoBaHHUE YyBCTBA TOPAOCTH 3a [MatproTnsm

Tpynomobue
JocTikeHus Pocenn I'paxkIaHCTBEHHOCTb

®opMHUpPOBaHUE TYXOBHO-HPABCTBEHHbIX LIEHHOCTEM

Bocnuranue yyBcTBa f0ira U I'paxknaHCTBEHHOCTH YMmeHue paboTaTh B KOMaHAE U
OTBETCTBEHHOCTH IIEPEN CEMbEN U Bzaumonomolus u B3aUMOIIOMOIIb
00I11eCTBOM B3aUMOYBaXCHHE KommyHHKa0eIbHOCTH

®opMuUpOBaHHE HAYYHOI'0 MUPOBO33PEeHHs U KYJIbTYPbl MbILIJICHUS

Oco3HaHu€e IEHHOCTH
Pa3BuTHe TBOpUECKUX CIIOCOOHOCTEN U Bzaumonomonis u npodeccuu
YMEHUS peliaTh HeCTaHAAPTHBIC 3a/1a4H B3aUMOYBaXKCHHE I'ubkocTh MBIIUIEHUS
JIro603HaTENHEHOCTD

®opmMupoBaHHEe KOMMYHMKATHBHBIX HABBIKOB M KYJIbTYPhI 001LIEHH

Bocnuranune KYJBbTYPbI AuaJiora u BSaI/IMOHOMOH.[B u I[O6pO)KeJ'IaTGHBHOCTB u
YBaXCHUA K MHCHUIO IPYTUX moaen B3aMMOYBaXXCHHUC OTKPBITOCTH

2 Mecto aucuuniauHbl (MoayJsi) B ctpykrype OITOIT

JucuuruinHa «Anredpa U TeoMeTpUs» OTHOCHTCA K 0a30BOM 4yacTW LMKIA JUCLUIUIMH
«brmoka 1 Jlucuunnuusl (Momynu)» ydyeOHoro ruiaHa 11.03.02 HNHdoxkoMMyHHKaIIMOHHBIE
TEXHOJIOTUM W CHCTEMBbl CBS3M M HMMEET JIOTUYECKYI0 U COIEPKATEIBHO-METOJUYECKYIO
B3auMocBsa3b ¢ guctumiauHamu  OIIOIL.  JlucuunnmHa OGa3upyeTcss Ha KOMIIETEHIUSX,
c(OpMHPOBAHHBIX Ha MPEAbIYIIEM ypoBHE 00pa3oBaHus. s u3yueHus anreOpsl 1 reOMeTpuun
TpeOyeTcs KadeCTBEHHOE 3HaHKE IIKOJIBHOI0 Kypca anredpbl, reOMETpUH, TPUTOHOMETPUH, Havall
aHanu3a, UHQOPMATHUKH.

3. O0beM JUCUMILIIMHBI (MOTYJISA)

OO0bvemM aucHUIUIMHBL (MOJYJsI) B 3a4eTHBIX EAMHUIAX C YKa3aHUEM KOJUYeCTBa
aKaJeMHYECKNX YacoB, BBIJIEJICHHBIX Ha KOHTaKTHYIO paboTy ¢ oOydaromumucs (10 BUIaM
y4eOHBIX 3aHATHI) U Ha CAMOCTOSITENbHYIO pabOTy, MPUBE/IEH B Ta0IUIE 2.



Tabmuna 2 — O6mmas TpyI0eMKOCTh AUCIUILTUHBI

C Tpyno- O0OBbeM KOHTaKTHOH paboThI (4ac)
eMecTp | eMKOCTh
Popma Yactp (?4?1)140 ) Bueaynu- Popua
Hassanue OITOII BO o0yue- AynutopHas YA CPC | arrec-
s VII Kypc TOpHast Tammn
(3P0, B3.E.) Bcero
0300) nek. | mpak. | ma6. | [TA | KCP
11.03.02
VHbOKOMMYRHKAIMORHEIC | gy | ) 1 4 55 | 18| 3 | o[ 1| o | 89 €)
TEXHOJIOTHH U CHCTEMBI
CBSI3H

4 CTpyKTypa U co/iepKaHue U CUMILTHHBI (MO1YJIs1)

4.1 CTpykTypa aucuunjanHbl (MoayJs) niass OPO

TemaTuyeckuil miaH, OTpaKAOUIMN COAEpXKAHUE TUCHUUILIMHBI (TIEpeUeHb pa3/esioB U
TeM), CTPYKTYPUPOBAHHOE I10 BUJaM Y4E€OHBIX 3aHATHI C YKa3aHHEM UX 00bEMOB B COOTBETCTBUU
¢ y4eOHBIM IIaHOM, MpHUBeeH B Tadmuie 3.1

Tabnuma 3.1 — Pazgensl TUCHUIUIMHBL (MOAYJIS), BUABI YUeOHOM NeATeIbHOCTH U (POPMBI
TeKymero Koutpodis s OPO

Kon pe- Kon-Bo yacoB, 0TBeIeHHOE Ha Dopva
Ne HazBanue Tembl 3yJbTaTa
Y — Jlex [pakr JIa6 CPC TEKyHIEero KOHTPOJIL
Pl TEOPETUUECKUH o1poc,
1 | Onpenenureny 1 MaTPULBI P P’IB 4 8 0 17 KOHTpOJIbHast padora Nel,
’ Tect 1
TEOPETHUUECKUH OIpoc,
2 Cucrema JIMHEHHBIX PI1, 3 6 0 13 WHJIMBHUIyaJIbHOE
anreOpanvecKux ypaBHCHUN P12, P13 nomaniHee 3aganue Nel,
Tect 1
o TEOPETUUECKHUH OTIpOC,
3 ?;eehgeifm BeKTOpHOH P I[PZI[II;IB 3 7 0 15 KOHTpOJbHast pabota Ne2,
P ’ TecT 2
Pl TEOPETHUUECKUH OIpoc,
4 | TIpsimast Ha TIOCKOCTH P2 P’ZB 2 4 0 11 KOHTpOJIbHast pabota Ne3,
’ TecT 3
PIII TEOPETHUUECKUH OIpoc,
5 | Kpussie BToporo mopsiaka P2 P,I[3 2 2 0 8 WHAWBUIyalIbHOE
’ noMarnHee 3aganne No2
TEOPETHYECKHH OIIpocC,
6 BHEOZI:(;C;B M TIpAMAS JHHHA P P2Z[I1), 3 2 4 0 11 KOHTpOJIbHast pabota Ne3,
pOCTpaHCTBE J12, PL1 rect 3
PIII TEOPETHUUECKUH OIpoc,
7 | HosepxHocTn P2 P,I[3 0 3 0 8 WHAWBUIyalIbHOE
’ noMarnHee 3aganne No3
TEOPETUUECKUH o1poc,
PI1, WHIUBUYaJIbHOE
8 | KommekcHbie gncna PII2. P13 2 2 0 6 JoMaHee 3axamme Ned,
tecT No4
HTtoro no tadamnue 18 36 0 89

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

Tema 1 Onpedenumenu u mampuybl.

Coneprxanne TeMbl: OpeIeTUTENN BTOPOTO U TPETHETO MOPSAAKOB. [IpaBuia BEIYHCICHHS
OTIpeieIUTENel BTOPOTO U TPEThero nopsiaka. [loustue MuHOpa u anredOpanyeckoro JOMOTHEHHUS.
Onpenenurenu n-ro nmopsiaka. CBoicTBa onpeaenuteneid. MeToapl BEIYUCICHUS ONpeAeIUTeNeH
(MeTo TOHWXXEHHs TOpsAKa, METOA MPUBEIACHHUS K TPEYroiabHOMY BHUAY). Buasl Mmartpuil



(kBagpaTHasi, €OIUHUYHAS, MPSIMOYTOJbHAs, MUATOHAIbHAS, MaTpulla - CTOJOel, Marpuia —
CTpoOKa, HyJeBasi). BeipokeHHast 1 HEBBIPOXKIEHHAsE MaTpUlibl. TpaHCIIOHUPOBaHHAs MaTpHUIIA.
Jlunelinbie onepay: yMHOKEHUE MaTPHUIIBI HA YKCIIO U ClI0KeHHe MaTpull. CBOMCTBA TUHEHHBIX
orepanuii. Y MHOKEHHE MaTpUll, CBOICTBA YMHOKEHHSI MAaTPULL. DJIeMEHTapHbIe MpeoOpa3zoBaHUs
matpuilsl. O6paTHas Marpuna. Heo0xoaumoe 1 JOCTaTOUHOE YCIOBUE CYIIECTBOBAHHS 00paTHON
MaTpulibl. TeopeMa O €IUHCTBEHHOCTH MAaTpHUIIbl, 0OpaTHOW JaHHOW. MeToabl HaXOXKICHUs
oOpaTHOM  MaTpuubl  (METOA  NPUCOEIMHEHHOM  MaTpullbl, METOJA  3JIEMEHTApHBIX
npeoOpaszoBanuii). Panr marpuisl. [Tonsitue 6azucHoro MuHopa MaTpuibl. Paziandnbie criocoObl
HaxXOXJ/EHUE paHra MaTpULbl: METOJ OKAMMISIOIUX MHMHOPOB, IPUBENECHUE MAaTpPULIBI K
TpamneuueBUIHON (CTylmeH4yaTol) M JuaroHajdbHOW (opMe ¢ TIOMOIIbIO 3JIEMEHTapHBIX
peoOpa3oBaHUH.

@opMbl U METOJbI NPOBEACHHS 3aHITUN MO TeMe, MpPUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHH: CTaHJapTHas, «MeToJ KOoIepaTUBHOIO 00YYEHHUS.

Buabl caMmocTOATENbHON MOATOTOBKU CTYAEHTOB I10 TEME: MOATOTOBKA TEOPETUUECKOMY
OIpOCY, HOJArOTOBKA K IPAKTUUECKUM 3aHITHUSIM, IOATOTOBKA K KOHTPOJIbHOU paboTe, MOAr0TOBKA
K Tecty 1, u3yuenue marepuaia B CO0 (Moodle), moaroroska k CUTO.

Tema 2 Cucmema nuHeliHbIX aneebpauyeckux ypasHeHull.

Copepxanne Ttembl: Cucrema JuHeHHbIX anreOpamdeckux ypaBHeHuil (CJIIAY).
Ocnosuble nonstus. Pemenne CJIAY. DkBuBajIeHTHbIE (PaBHOCHIBHBIE) CUCTEMBbl YPAaBHEHUU.
OmnpeneneHHble U HeOIpeaeneHHble, coBMecTHble U HecoBMmecTHble CJIAY. IlpeacraBnenue
CJIAY B marpuunoit dopme. Marpuunbiii ciocod pemenuss CJIAY. Pemienne matpudHoro
ypaBHeHus. [IpaBmiio Kpamepa st pemieHus CUCTEM JIMHEMHBIX YPaBHEHUN C HEU3BECTHBIMHU
(reopema). Merox l'aycca miis cucTeMbl JTUHEHHBIX YpaBHEHHHM ¢ Heus3BecTHbIMH. Cuctema
JUHEWHBIX YPaBHEHUU C HEM3BECTHBIMU, O0a3UCHBIE M CBOOOJIHbIE HEM3BECTHBIC (IIEPEMEHHBIE).
O6mee u yactHoe perienust CJIAY. OnHopoaHbIe CUCTEMBI TUHEHHBIX YPABHEHUHN U X PEIICHUS.
OcHoBHbIE CBOMCTBAa OAHOPOHON cucTeMbl. DyHnameHTanpHas cucrema pemenuii (OCP) ogHo-
ponnoii CJIAY. UccnenoBanne CJIAY Ha coBmectHOCTh. Teopema Kponekepa — Kamemnu.
Jluneiinpie mpeoOpa3oBaHus (JIMHEWHBIE OMEpaTopbl). MaTpuiia JHHEHHOro —ormeparopa.
CoOcTBeHHbBIE 3HAYEHUS U COOCTBEHHBIE BEKTOPHI JINHEHHOTO MPeoOpa3oBaHMs. .

@®opMbl ¥ METOABI TPOBEICHUS 3aHATHUH MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTHH: cTaHaapTHasi, «MeToJI KOOIepaTuBHOTO 00YUIESHUS.

Bupl camocTosATeTbHOM OTOTOBKHU CTYJEHTOB 110 TEME: TIOJIT0TOBKA K TEOPETUUECKOMY
ONpoCy, MOJArOTOBKA K MPAKTHUYECKUM 3aHATUAM, BbImoiaHeHue MJI3, moaroToBka k Ttecty 1,
uszydenue matepuana B CO0 (Moodle), moaroroBka k CUTO.

Tema 3 Dnemenmuol 6eKMOpHOU aneedpbi.

Copepxanne Tembl: IIpsMOyrosbHbIE M TOJAPHBIE KOOPAMHATHI Ha IUIOCKOCTH.
[TpeoOpazoBanus KOOpAMHAT HA IUIOCKOCTH W B MpocTpaHcTBe. lIpoekius BekTopa Ha OCh,
cocTaBiisirolIas (KOMIOHEHTa) BEKTOpa Ha OCh, CBOMCTBa Npoekuui. JInHeiHas 3aBHCHMOCTh
BeKTOpoB. ba3uc Ha miockoctu u B npoctpancTBe. Koopaunats! BekTopa. Pasnoskenne BekTopa
no 6aszucy. /lexaproB npsimoyrospHbIi 6a3uc. Hampasstonue KocuHycsl BekTopa. BekropHoe
IIPOU3BE/IEHNE BEKTOPOB U €ro cBoicTBa. ['eoMeTpuueckuil U GU3NYECKUI CMBICIBI BEKTOPHOTO
npousBeneHuss. CMEIIaHHOE NMPOU3BEACHUE BEKTOPOB U €r0 CBOMCTBA. ['€OMETpUUECKHU CMBICT
CMEeIIaHHOTO Tpou3BeneHus. HeoOxoaumoe M JOCTATOYHOE YCIOBHE KOMIUIAHAPHOCTU Tpex
BEKTOPOB B IIPOCTPAHCTBE.

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

Buel caMocTosTENIbHOM MOATOTOBKH CTYIEHTOB 10 TEME: MOJT0TOBKA K TEOPETUYECKOMY
OIIpPOCY, MOJITOTOBKA K MPAKTUYECKUM 3aHATHUSAM, IIOATOTOBKA K KOHTPOJIbHOU padoTe, HOArOTOBKA
K TecTy 2, uzydenue Mmarepuana B CO0 (Moodle), noaroroska k CUTO.



Tema 4 llpsimas na nrockocmu.

ConepxaHue TeMbl: DJIEMEHThl aHAJUTUYECKONM TEOMETPUM Ha IUIOCKOCTH. Meton
koopauHar. Jlunus Ha mnockocTu. OCHOBHBIE 337]a4K AHAIUTUYECKOW T€OMETPUH Ha TUIOCKOCTH.
[Ipsmas ©Ha muockocTd. IIOHATHS HOPMANBHOIO M HANPABISIIOUIETO BEKTOPOB IPSMOM.
HopMmanbHoe ypaBHEHHE MpPAMOM M €ro TIeOMETPUYECKUI CMBICI. YPaBHEHHUE MPSIMOM,
NPOXOJAIIeH dYepe3 NaHHYIO TOUYKY NEpPIEeHIUKYISIPHO 3aJaHHOMY HampasiieHuto. OOiiee
ypaBHEHHE TPSIMOUN M €ro YacTHBIC ClIydau. Y paBHEHHE MPSMOU ¢ YIIIOBBIM KOA((OUIIMEHTOM U
€ro reOMETPUYECKHI CMBICI. YpPaBHEHHE NPSAMON B OTPE3KAX U €r0 T'€OMETPUYECKUN CMBICIL.
Kanonnueckoe ypaBHeHue npsamoil. [lapamerpuyeckue ypaBHEeHUs NPSAMOM. Y paBHEHUE IIPSIMOI,
MIPOXOJSIIEH Yepe3 ABE JaHHbIE TOUYKU. Y paBHEHUE NMPAMOU, MPOXOJALIEH Yepe3 JaHHYI0 TOUKY
B 33JJaHHOM HANpPAaBJICHUU. Y CIIOBHUS NApaLICIIbHOCTH U MEPIECHAUKYISIPHOCTH ABYX IMPSIMBIX.
VYroa Mexy AByMs IPSIMBIMU. Y CIIOBHSI TAPAJUIEIbHOCTH U IEPIICHAUKYISIPHOCTH JIBYX IIPSAMBIX,
3aJIaHHBIX OOIIMMH YpaBHEHUSMH. PacCTOsIHUE OT JaHHOW TOYKHU J0 MPSIMOM Ha IUIOCKOCTH.

@opMbl U METOJbI NPOBEACHHS 3aHITUN MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHH: CTaHAapTHas1, «MeToJ] KOOnepaTuBHOTO O0yUECHHUSI.

Bunbl camocToATeNbHON NOATOTOBKHU CTYJIEHTOB IO TEME: OATOTOBKA K TEOPETUUECKOMY
OTPOCY, MOJATOTOBKA K TPAKTUYECKUM 3aHATUSIM, TIOJIFOTOBKA K KOHTPOJIBHOM paboTe, MOATOTOBKA
K TecTy 3, uzyuyenue Mmatepuana B CO0 (Moodle), nogroroska k CUTO.

Tema 5 Kpusvie 6mopoco nopsoxa.

Conepxanne Tembl: KpuBble BToporo nopsiika. KanHoHnueckoe ypaBHEHHE OKPYKHOCTH.
Durc, ero KaHOHWYECKOe ypaBHEHHE M CBoiicTBa. MccnemoBanue (popmbl 3iIUIica MO €ro
ypaBHeHHIO. OKpY>KHOCTB KaK YaCTHBIH cirydaii anwurca. [lapamerpudeckue ypaBHEHHS SJUTUTICA.
['unep6ona, ee KaHOHMYECKOE ypaBHEHUE U cBoiicTBa. ComnpsbkeHHas runep6ona. MccnenoBanue
dopmel Turepbonbl. [Tapamerpudeckue ypaBHeHUs runepOonbl. [lapaboia, ee KaHOHUYECKOE
ypaBHeHHUe U cBoiicTBa. Mccrnenoanue popmbl napadomnsl. ObIiee ypaBHEHHE KPUBO BTOPOTO
NOPSI/IKA U ero MPHUBECHNE K KaHOHWYecKoMy Buy. Kitaccudukarysi KpuBbIX BTOPOTO IMOPSIKA.

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

Busl caMocTosITEIbHOM TOATOTOBKH CTYJEHTOB I10 TEME: OJrOTOBKA K TEOPETHUECKOMY
OIpoCY, MOAr0TOBKA K MPAaKTUYECKOMY 3aHTHIO, BbioaHeHue MJ13, nydyenue marepuana 8 COO
(Moodle), moaroroBka k CUTO.

Tema 6 IInockocmo u npsamas 1uHUA 6 NPOCMPAHCNEE.

CopepxaHue TeMbl: DJIEMEHThl AHATUTHYECKOW TeOMETPUH B MpOCTpaHCTBE. Metof
KOOPIMHAT B IMpOCTpaHCTBE. III0CKOCTH, HOpPMAaNIbBHBIM BEKTOp IUIOCKOCTH. HopmaibHOe
YpaBHEHUE INIOCKOCTH U €0 T€OMETPUYECKUI CMBICI. Y paBHEHUE IIJIOCKOCTH, IPOXOIAIIEH yepes
3aJJaHHYI0 TOUKY, NEpIEHAUKYIAP-HO 3a/JaHHOMY HarnpaBieHuto. O01ee ypaBHEHHE TIIOCKOCTH
U €ro 4acTHbIE CIIy4au. YPaBHEHHE IUIOCKOCTH B OTPE3KAaX M €r0 NeOMETPUYECKHH CMBICI.
YpaBHEHHE IUIOCKOCTH, IPOXOMALICH 4Yepe3 TpU 3aJaHHbIE TOYKU. YIOJI MEXKIy ABYyMS
IJIOCKOCTSIMH, B3aMMHO€E PACIIOJIOKEHUE JBYX IJIOCKOCTEN. PacCTOsIHME OT TOYKH 10 TUIOCKOCTH.
B3auMHOe pacrionokeHue TpeX IUNIOCKOCTEN B IIPOCTPAHCTBE, CBA3b C PEILIEHUEM CUCTEMBI TPEX
JUHEMHBIX ~ anreOpamdyeckux  ypaBHEHMH ¢  Tpems  He-u3BecTHbIMH. [locTtpoenue
wiockoctu.O0mue ypaBHeHus npsamoil. Kanonndeckue ypaBHeHust npsmoii. Ilapamerpuueckue
YpaBHEHUs MPSIMOM. YpaBHEHUS MPSAMOM, MPOXOANIEH Yyepe3 IB€ JaHHBIE TOYKH. YTOII MEXIY
JBYMS MPAMBIMH. YCIOBHS NapaJUICIbHOCTH U IEPIEHIUKYISIPHOCTH JBYX IPSAMBIX B
npoctpancTBe. CkpemuBaromuecs npsaMoie. Heo0xonmmumoe 1 1ocTaTouHOE yCIIOBUE MepeceyeHust
HeMnapajuleJIbHbIX MpsMbIX. [IpuBeseHne oOIMX ypaBHEHUH NpsSMONW K KaHOHHYECKOMY BHUY.
IIpoeknysa mnpsAMOM Ha TIUIOCKOCTb. YTOJd MEXAY NpsIMOM M IUIOCKOCTBIO. Y CIIOBHSA
NapaJUIeJIbHOCTH U IMEPIEHIUKYIAPHOCTH MPsMOM M IUIOCKOCTH. llepecedeHune mnpsamoinl u
IJIOCKOCTH B TPOCTpaHCTBE. [[prHAIIIEKHOCTh MPSIMOM TIJIOCKOCTH .



@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 7 Ilosepxnocmu.

Conepxxanne Tembl: [loBepxHOCTH BTOPOro nopsjika U MX KaHOHWYECKHUE YpPaBHEHMS.
IToBepxHocTu BpameHus. Llununaapuyeckue nopepxHoctu. KoHnueckue noBepxHocTu. MHUMBbIE
noBepxHocTu. Dumrncoun. ['unepbonounnsl. [Tapadomonasl. MeTo cedueHnid 1Tl HCCIIeIOBAHUS
U TOCTPOCHHS TMOBEpXHOCTEH BTOporo mopsaka. OOmiee ypaBHEHHE MOBEPXHOCTH BTOPOTO
MOPSIZIKA U €r0 IPUBEACHUE K KAHOHUYECKOMY BUIY.

@opMBI ¥ METOJBI TPOBEACHHS 3aHITUH 1O TeMe, MPUMEHSIeMble 00pa30BaTeIbHBIC
TEXHOJIOTHH: cTaHfapTHasi, «MeToJ] KOomepaTuBHOTO 00YUECHUS.

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

Tema 8 KomnnexcHule yucaa.

Conepxxanue Tembl: OcHOBHble MOHATUA. Omnepaluy HajJ KOMIUIEKCHBIMH YHCIIAMU:
CIIOKEHME (BbIUMTAaHUE), YMHOXeHHE, neneHue. CpolicTBa onepanuil. Moaysib KOMIIJIEKCHOTO
yuciaa U ero cBoiictBa. ConpspkeHHOE KOMIUIEKCHOE 4YMCIIO M ero cpoictBa. KomruiekcHas
IUIOCKOCTh, TEOMETPUYECKOe N300pakeHHEe KOMIUIEKCHOTO YMCIIa HAa KOMILIEKCHOM TUIOCKOCTH.
@DopMbI 3aIUCH KOMIUIEKCHOTO YHUClia: ajaredpanydeckasi, TPUrOHOMETpUYecKasl, IoKa3aTenbHas
(npeacraBnenue Oinepa). JlelcTBUS HaJl KOMIUIEKCHBIMHU YHCIAMU B TPUTOHOMETPUYECKOM
dopme. Popmyssl MyaBpa (Bo3BeIeHHE KOMIUIEKCHOTO YMCIIa B CTENIEHb, U3BJICUCHUE KOPHS U3
KOMILJIEKCHOT'O YHCTIA).

@opMbl U METOABI IMPOBEACHUS 3aHATUI O TeMe, NpPUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTUH: CTaHAapTHAsI.

Busl caMocTosITEIbHOM TOATOTOBKH CTYJEHTOB I10 TEME: OJrOTOBKA K TEOPETHUECKOMY
OIIpOCY, MOATOTOBKA K MPAKTUYECKOMY 3aHsTHIO, BbinoiaHeHue /13, uzydyenne marepuana B CO0
(Moodle), moaroroBka k CUTO.

5 Meroauveckne YyKazaHUs IS OOYYAKIIUXCH MO M3YYEHHI0O H Ppeau3auuu
AMCUUIIMHBI (MOIYJIs1)

5.1 MerToanyeckue peKOMEHIAIMH O0YYalOIIMMCH MO0 H3YYeHHI0 IMCHUIUIMHBI W 1O
o0ecrneyeHNI0 CAMOCTOATEILHOM PadoThl

[Ipu peanmuzanuu AUCHUIUTMHBI (MOJIYJIsl) MPUMEHSETCS IIEKTPOHHBIA Y4eOHBIN Kypc,
pa3MemEHHBINA B CUCTEME JIEKTPOHHOTO o0ydenus Moodle.

Jlnis obecrieueHnst CUCTEMATHUECKOM U PeryIsapHOi pabOThI O U3YYECHUIO TUCITUTUINHBI U
YCICHIHOTO MPOXOXKACHUA TCKYIIHUX H MNPOMEXKYTOUYHBIX KOHTPOJIBHBIX HUCIBITAaHUN CTYACHTY
PEKOMEHIyeTCsI MPUACPKUBATHCS CIEAYIONIETO TOPsAIKa O0yUeHUSI:

- CAaMOCTOSTENBHO ONPEACITUTh 00BEM BPEMEHH, HEOOXOIMMOTO ISl TIPOPAOOTKH KaXKIOH
TEMBI,

- PETyIApHO HU3y4dYaThb KaAXAYI0O TEMY JUCHUINIMHBI, HCIIOJIB3YySA pPas3InMdHBIC q)OpMI:I
WHIAUBUIYAIbHON paboTHI;

- COI'JIAaCOBEIBATH C IMPEIIOoaAaBaTCJICM BUAbI pa6OTBI M0 U3YYCHUIO JUCIUILIVHBI.

[Ipy BBITONIHEHUW WHAWBUIYATbHBIX JOMAIIHUX 3aJaHU HEOOXOIUMO HCIIOIH30BATh
TEOPETUUECKHI MaTepual, JieJaTh CChbUIKM Ha COOTBETCTBYIOIINE TEOPEMBI, CBOMCTBA, POPMYJIbI



u 1p. Pemenne MJ/I3 BeImonHSETCS TOAPOOHO M COMEPKUT HEOOXOIMMBIE TOSCHUTEIHHBIC
CCBUIKH.

CamocToATenbHOCTh B y4eOHOW paboTe CrocoOCTBYET PAa3BUTHUIO 3aWHTEPECOBAHHOCTH
CTyJICHTa B U3y4yacMOM MaTepualie, BbIpadaThIBACT y HEro YMEHHE W MOTPeOHOCTh
CaMOCTOSITENILHO TIONydaTh 3HAHMS, YTO BEChbMa BAXXHO JJISi CIEIUAINCTa C BBICIINM
o0pazoBaHHEM.

[lenpro camoCTOSTENTEHOM PabOTHI CTYJICHTOB SIBIISIETCSI OBNaJcHUE (DyHIaMEHTATbHBIMU
3HAaHUSMH, TIPO(YECCUOHATBHBIMA YMEHHSIMUA M HaBBIKAMU JIEATSILHOCTH MO TPOQHITIO, OTBITOM
TBOPYECKOM, UCCIEA0BATEIBCKON AEATEIBHOCTH.

CamocrosTenbHas padoTa CTyIEHTAa BKIIIOYACT CIEAYIOUINE BHIbI, BBIOJIHSICMBIC B
cooTBeTcTBUU ¢ DenepanbHbIM TOCYJAPCTBEHHBIM 00pa30BaTEbHBIM CTaHAAPTOM BBICIIETO
00pa3zoBaHus U pabOYNM YUCOHBIM IIJIAHOM:

- ayauTOpHAs CaMOCTOSITENIbHAs pa0doTa CTYIEHTa IO PYKOBOJICTBOM U KOHTPOJEM
IperoIaBaTelsl Ha JICKIHH;

- BHEAyJIUTOpHAs CaMOCTOsTENbHAsI paboTa CTYACHTA MOJ] PYKOBOJCTBOM M KOHTPOJIEM
npernoiaBaTelisi: U3y4eHHe TEOPETHYECKOr0 MaTepHaia, MOJArOTOBKAa K ayJUTOPHBIM 3aHITHSIM
(JIlexmus, MpPaKTUYECKOe 3aHATHE, KOJUIOKBHYM, KOHTPOJbHAs paboTa, TECTUPOBAHUE, YCTHBIM
OIPOC), JOMOTHUTEIIbHBIC 3aHATHUS, TEKYIIUE KOHCYJIbTALIUH 110 TUCIUILIHHE.

B kadecTBe caMOCTOSATENBHON PabOTHI MIPEIOJIAraeTCs U3YyUCHHE HEKOTOPBIX Pa3J/IesioB
JIVCIIATUTHHBI

- JJIEMCHTHI BEKTOPHOH ainreOphl (CKaSIPHBIC W BEKTOPHBIC BEIUYHMHBI. BEKTOpHI Ha
IUIOCKOCTH U B IIPOCTpaHcTBe. Pamuyc-BekTop. OnpenencHue IIHHBI (MOIYIIsI) BEKTOPA; HYJICBOH
BEKTOp; paBHBIC, NMPOTHUBOIOJIOKHEIC, KOJUIMHEAPHbIC M KOMILIAaHApHBIC BEKTOpHI. JIuHEeiHBIC
olepalyy HaJl BEKTOPaMH: CJIOXCHHE BEKTOPOB M YMHOXXEHHE BEKTOpa Ha umcio. CBoiicTBa
JUHEHHBIX onepainuil. JInHelHble onepaluyu HajJ BEKTOpaMu B KoopauHaTHOU (opme. Jlenenue
OTpe3ka B JaHHOM OTHomeHHH. CKalIIpHOE TMPOU3BEICHHE BEKTOPOB M €ro CBOMCTBA.
OU3NYECKUN CMBICT CKaIpHOro TmpousBeneHus. CKalsIpHOEe TPOU3BEICHUE BEKTOPOB B
koopauHaTHO# popme. KocuHyc yriia Mmexay BekTopamu. Y CJIOBUE KOJUIMHEAPHOCTH BEKTOPOB. );

- TOBEPXHOCTH (MTOBEPXHOCTH BTOPOTO TOPSAKA M HMX KAHOHHYECKHE YypaBHEHUS.
[ToBepxHoctu Bpamenus. L{unuaapudeckue noBepxHocti. Konnueckue nopepxHoctu. MHUMBIE
noBepxHocTu. Jmummrncou. ['unepbononnsl. [Tapadomonasl. MeTon ceueHuit st uccne0BaHus
U TOCTPOEHHS MOBEpXHOCTeH BTOporo mopsaka. OOmiee ypaBHEHHE MOBEPXHOCTH BTOPOTO
MOPSITKA U €T0 MPUBEACHUE K KAHOHUICCKOMY BUY).

KoHTponb ycreBaeMOCTH OCYIIECTBISIETCS B COOTBETCTBUU C PEUTHHTOBOM CHUCTEMOM
OIICHKM 3HAaHUM CTy/eHTOB. O1eHKa o AUCIUIUIHNHE onpenensiercs mo 100-0anpHOM mIKane Kak
cymMma OamnoB, HaOpaHHBIX CTYAEHTOM B pe3ylbTaTe padOThl B CeMECTpe: 00s3aTeNbHBIMU
OalulaMHM  OIIEHWBAETCS IIOCCIICHWE JICKIMOHHBIX 3aHATHH, pabdoTa Ha MPAKTHYICCKHX
(ceMUHapCKUX ) 3aHATHIX, TEOPETUUYECKHI OMPOC, TECTHI, BHITOTHEHNE KOHTPOJIbHBIX padoT, N/13,
MPETyCMOTPEHHBIX YICOHBIM TTAHOM.

Pacrnipenenennie 6annoB 10BOAUTCS A0 CTYACHTOB B Hayalle ceMecTpa.

Y4eOHBIM IUIAHOM MPEAYCMOTPEHBI KOHCYJIBTAIIUH, KOTOPBIE CTYJACHT MOXET IOCEIIaTh
T0 JKEJIAHUIO.

[Tpu peanm3anuu TUCIUTUTAHBI (MOJTYJIST) IPUMEHSICTCS DJIEKTPOHHBIN Y4eOHBIH KypC,
pa3MeNIEHHbBIN B cCcTeMe AIIeKTpOHHOTro oOyuenus Moodle.

5.2 OcoOenHocTH oOpraHu3anuu oOO0y4YeHHsl A JHMI C OTPAHUYEHHBIMHM BO3MOXKHOCTSMH
310POBbS 1 HHBAJIUI0B

[Tpu HeoOXx0MMMOCTH 00YYAIOIIMMCS U3 YUCIIA JIUIL C OTPAHMYEHHBIMU BO3MOXKHOCTSIMU
3JI0POBbSI U MHBAIUIOB (I10 3asBIICHHIO O0YYAIOIIErocs) MPEI0CTaBIsSeTCs yueOHas
uH(pOopMalus B JOCTYNHBIX (pOpMax ¢ y4eTOM MX UHAUBUAYAJIbHBIX NCUXO(PU3UUECKUX
0COOEHHOCTEIA:



- JUISL TUI] C HApYIICHUSIMU 3pEHUs: B TIeyaTHOH (hopMe yBeTMUeHHBIM IPH(PTOM; B hopme
JNEKTPOHHOTO  JOKYMEHTAa; VMHIVBUAYaJIbHbIE KOHCYJIbTallu{ c IIPUBJICYEHUEM
TU(IIOCYPIOTIEPEBOAUNKA; MHANBUAYAJIbHBIC 3aaHUs, KOHCYJIbTALUU U JP.

- 17151 JIMLL C HApYLICHUSIMU CllyXa: B IeyaTHOH opMme; B popme 2JEKTPOHHOTO JOKYMEHTA;
WHJUBHyaJIbHbIC KOHCYJIbTAllUM C IIPUBJICYCHHEM CYpAONEPEBONUYNKA; HWHAVBUIYAIbHbIE
3aJaHusl, KOHCYJIBTAllUU U JIp.

- IUTs1 JTUI] C HApYLICHUSIMU OTIOPHO-JIBUTATEIILHOTO allliapaTa: B eyaTHoi opme; B hopme
3JIEKTPOHHOIO JOKYMEHTA; UHAUBHUYAJIbHBIC 3a1aHNsA, KOHCYJIbTALMU U JP.

6 ®oHT OLIEHOYHBIX CPEICTB /1JIfl MPOBEIeHUN TEKYIIEero KOHTPOJIsI U MPOMeKYTOYHOMI
arTecTAlMU O0YYAKOIIMXCS 10 AUCHUIIMHE (MOYJII0)

B coorBerctBun ¢ TpeboBanmsimu PI'OC BO mis arrectaumu oOydarommxcs Ha
COOTBETCTBHE HX MEPCOHAIBHBIX JIOCTIDKEHHH IUIAHUPYEMBIM pe3yiabTaTaM OOy4deHHUs II0
JUCHUTUTMHE (MOAYIIO) CO3AaHbl (POHIIBI OLIEHOYHBIX CPEACTB. THIIOBBIE KOHTPOJIBHBIC 33aJaHUS,
METOJIMYECKHE MaTepHaibl, ONpPENeISIOmNe IMPOLEeIyphl OLCHWBAHHUA 3HAaHWHA, YMEHHH WU
HaBBIKOB, a TAK)KE KPUTEPUH U TIOKA3aTEIH, HEOOXOAUMBIE [T OLICHKH 3HAHUH, YMEHUH, HABBIKOB
U XapaKTepusymomue odTanbl (OpMHpPOBAaHMS KOMIICTEHIMH B  IPOIECCE OCBOCHUS
00pa3oBaTenbHON MPOrpamMMBl, MipeAcTaBieHbl B [Ipunoxenun 1.

7 Y4eOHO-MeTOAMYeCKOe M HH(POPMALMOHHOE 0o0ecnieyeHue TUCHMILIMHBI (MOLYJIs1)

7.1 Ocnoenaa numepamypa

1. BboprakoBckuii, A. C. JIuneitnas aqiredpa U aHanuTA4yeckast reomerpus. [IpakTukym :
yuebHoe nocobue / A. C. boprakoBckuii, A. B. [TanteneeB. — Mocksa : UHOPA-M, 2023. —
352 ¢. — (Bwicmiee oOpa3oBanue: bakamaBpmar). - ISBN 978-5-16-010206-1. - Tekcr :
anekTpoHHbsid. - URL: https://znanium.ru/catalog/product/1981598 (/lata oOpamenus -
18.06.2025)

2. Pynpix, b. M. Jluneiinas anredpa : yueOHoe nmocobue / b. M. Pyasik. — Mocksa :
NHO®OPA-M, 2023. — 318 c. — (Bricmiee obpa3oBanue: bakamaBpuar). - ISBN 978-5-16-004533-
7. - Tekcr : snekrponnslif. - URL: https://znanium.com/catalog/product/2045820 (/ara
obpainenus -18.06.2025)

3. Ca6uroB 1. X., Muxanes A. A. IMHENHAS AJITEBPA U AHAJIUTUYECKAS
I'’EOMETPUS 2-e u3zn., uctip. u gorm. YuedHoe mocodue Jij1si By30B [ DNeKTpoHHBIHN pecypc], 2021
- 258 - Pexxum noctyma: https://urait.ru/book/lineynaya-algebra-i-analiticheskaya-geometriya-
473302

7.2  Jlonoanumenvhas tumepamypa

1. Usnesa A. M., Ilpunyuxkas I1. U., Yepneix U. JI. JIuneiina anredpa. AHanutudeckas
reomeTpusi : YueOHMKM [DnekTpoHHBI pecypc] - HoBocubupck : HoBocubupckuii
TOCYyJapCTBEHHBIN TexXHWUecKkuii yHuBepcuter , 2019 - 183 - Pexum pocryma:
http://biblioclub.ru/index.php?page=book_red&id=576324

2. Tloranos A. I1. JMUHEMHAS AJITEBPA U AHAJIMTUYECKAS T'EOMETPUSL.
Y4eOHUK U TpPaKkTUKyM AJs By30B [DnekTpoHHbI pecypc] , 2020 - 309 - Pexxum pocryna:
https://urait.ru/book/lineynaya-algebra-i-analiticheskaya-geometriya-451035

7.3 Pecypcot ungpopmayuonno-menekommynuxayuonnou cemu "Hnmepnem',
6Kn0uan npogeccuonanvhvie 06a3vl OAHHBLIX U UHPOPMAUUOHHO-CHPAGOUHbIE
cucmemsl (npu HeoOX00UMOCmU):

1. Cucrema snexkrponHoro ooyuenust BI'YOC (http://edu.vvsu.ru)



2. DnekTtpoHHas OMOIMOTEYHas: cUCTeMa «YHHBEpCUTETCKas OuOimoTeka OHIalH» -
Pexxum noctyna: http://biblioclub.ru/

3. DnektponHO-OMOMMOTEeYHas cucteMa "ZNANIUM.COM"

4. DnexTpoHHO-OMOMMOTeYHas cuctema m3gatenbcTBa "HOpait" - Pexkum mocryma:
https://urait.ru/

5. Open Academic Journals Index (OAJI). IIpodeccuonanpHas 6aza gaHHBIX - Pexxum
nocryna: http://oaji.net/

6. Ilpesunmenrtckas OuOmmoreka wuM. b.H.Empmumaa (06a3a [JaHHBIX —Pa3IMYHBIX
npodeccnoHanbHbIX o0nacTeil) - Pexxum nocryna: https://www.prlib.ru/

7. WudopmarmonHo-crnpaBovyHas cuctema "KoncympranTt Ilmtoc" - Pexxum mocryma:
http://www.consultant.ru/

8 MarepuajbHO-TeXHHMYECKOe o0ecneyeHHe MUCUUIJIMHBI (MOAYJis) W IepeyeHb
HHG(pOPMANMOHHBIX TEXHOJOTHI, UCHOJb3yeMbIX NMPH OCYILECTBJIEHUN 00pa30BaTEeIbHOIO
Mmpouecca no JUCHUIVIAHe (MOYJ/II0), BKJIIOYas NepevyeHb MPOrpaMMHOro odecreyeHust

OcHOBHOE 000pPYIOBAHUE:

e MynbT. Menuiinbpiii KoMIiekT Ne 2: IIpoekrop Panasonic PT-LX26HE, mortonounoe
kperuienue Tuarex Corsa, kinemMHbIi Moaynb Kramer WX -1N, konnektop VGA, skpan Lumien
Ecopicture

e Mynbrumeauiinas Tpubyna E-Station S

e [IpoexTop Ne 1Epson EB-480

[IporpaMMHoe obecrieueHue:

e Microsoft Office Professional Plus 2013 Russian




HTOroBouIii TECT MO AMCHUILINHE

Bonpoc IIpaBUIBLHBINA OTBET Kpurtepun

16 — nonHOE MpaBUIILHOE COOTBETCTBUE

1 -33
0 6 — ocTasmpHBIE CITy4Yan
1,4 6 — monHOE MPaBUILHOE COOTBETCTBUE

2 3 ’
0 6 — ocTasmpHBIE CITy4YaH
1,3 6 — monHOE MpaBUILHOE COOTBETCTBUE

3 7 ’
0 6 — ocTaspHBIE CITyYaH

4 1), 3).4) 1,4 6 — nonHOE NpaBUJILHOE COOTBETCTBUE

T 0 6 — ocTaspHBIE CITyYan
5 2).4) 1,3 6 — moiHOE NpaBUILHOE COOTBETCTBUE
’ 0 6 — ocTaspHBIE CITy4Yan

6 1 1,30 — mosmHOE MPaBUIIbHOE COOTBETCTBUE
0 6 — ocTanpHBIE ClTyYaH

7 34 1 6 — monmHOE PaBUIIBHOE COOTBETCTBUE
0 6 — ocTaspHbIE CITyYaH

8 0 1 6 — nonHOE MpaBUIILHOE COOTBETCTBUE
0 6 — ocTaspHBIE CITyYaH

9 7 1,4 © — monHOE NPaBUIBLHOE COOTBETCTBUE
0 6 — ocTaspHBIE CITyYau

10 2) 1,5 6 — moysiHOE TTPaBUIILHOE COOTBETCTBUE
0 6 — ocTaspHBIE CITyYaH

11 1) 1,3 6 — moyiHOE TTPaBUIILHOE COOTBETCTBUE
0 6 — ocTaspHBIE CITyYau

12 2) 1,3 6 — moyiHOE TTPaBUIILHOE COOTBETCTBUE
0 6 — ocTaspHBIE CITyYaH

13 3) 1,30 — nosHOE NPaBUIIbLHOE COOTBETCTBUE
0 6 — ocTanpHBIE CiIy4yau

14 1) 16 — noaHOE NpaBUIILHOE COOTBETCTBUE
0 6 — ocTanpHBIE CiTy4Yau

15 9 1,1 6 — moiHOE NMpaBUILHOE COOTBETCTBHE
0 6 — ocTanpHBIE CiTy4Yau

16 1) 1,4 6 — moiHOE NMpaBUILHOE COOTBETCTBHE
0 6 — ocTanpHBIE CiTy4Yan




Tect 1

Bonpoc IIpaBUIBLHBINA OTBET Kpurtepun

1 23 0,3 6 — moiHOE MPaBUILHOE COOTBETCTBUE
0 6 — ocTasmpHBIE CITy4Yan

9 4 0,3 6 — moHOE MPaBUILHOE COOTBETCTBUE
0 6 — ocTasmpHBIE CITy4YaH

3 11 0,3 6 — moHOE MPaBUILHOE COOTBETCTBUE
0 6 — ocTasmpHBIE CITy4Yan

4 3) 0,3 6 — moHOE MPaBUILHOE COOTBETCTBUE
0 6 — ocTasmpHBIE CITyYaH

5 6 0,3 6 — moHOE MPaBUILHOE COOTBETCTBUE
0 6 — ocTaspHBIE CITy4Yan

6 3) 0,3 6 — moIHOE MPaBUILHOE COOTBETCTBUE
0 6 — ocTanpHBIE CITy4Yan

7 2) 0,3 6 — moIHOE MPaBUILHOE COOTBETCTBUE
0 6 — ocTtanpHBIE CITyYan

8 3) 0,3 6 — moTHOE MPaBUIILHOE COOTBETCTBHE
0 6 — ocTtanpHBIE CITyYan

9 2) 0,3 6 — MoTHOE MPaBUIILHOE COOTBETCTBHE
0 6 — ocTtanpHBIE CITyYan

10 9 0,3 6 — moTHOE MPaBUIILHOE COOTBETCTBHE
0 6 — ocTtanpHBIE CITyYan

Tecrt 2
Bomnpoc IIpaBuJIbHbBII 0TBET Kpurepuu

1 3) 0,3 6 — moHOE MPaBUILHOE COOTBETCTBUE
0 6 — ocTanpHBIE CiIy4yau

9 4) 0,3 6 — moHOE MPaBUILHOE COOTBETCTBUE
0 6 — ocTanpHBIE CiTy4Yau

3 ; 0,3 6 — noaHOE MPaBUWIILHOE COOTBETCTBUE
0 6 — ocTanpHBIE CiTy4Yau

4 5 0,3 6 — noaHOE MPaBUWIILHOE COOTBETCTBUE
0 6 — ocTanpHBIE CiTy4Yan

5 3 0,3 6 — noaHOE NMPaBUWIILHOE COOTBETCTBUE
0 6 — ocTanpHBIE CiTy4Yau

6 24 0,3 6 — noaHOE MPaBUWIILHOE COOTBETCTBUE
0 6 — ocTanpHBIE CiTy4Yau

7 4) 0,3 6 — noaHOE MPaBUWIILHOE COOTBETCTBUE
0 6 — ocTanpHBIE CiTy4Yau

8 9 0,3 6 — moTHOE MPaBUIILHOE COOTBETCTBHE
0 6 — ocTaspHBIE CITyYaH

9 2) 0,3 6 — MoTHOE MTPaBUIILHOE COOTBETCTBHE
0 6 — ocTaspHBIE CITy4YaH

10 8 0,3 6 — MoTHOE MTPaBUIILHOE COOTBETCTBHE
0 6 — ocTaspHBIE CITy4YaH




Tect 3

Bonpoc IIpaBUIBLHBINA OTBET Kpurtepun
1 3) 0,3 6 — MoTHOE MPaBUIILHOE COOTBETCTBHE
0 6 — ocTasmpHBIE CITy4Yan
0,3 0 — MOJIHOE MPaBUIILHOE COOTBETCTBUE
2 1 i
0 6 — ocTasmpHBIE CITy4YaH
0,3 0 — MOJIHOE MPaBUIILHOE COOTBETCTBUE
3 29 ?
0 6 — ocTasmpHBIE CITy4Yan
0,3 0 — MOJIHOE MPaBUIILHOE COOTBETCTBUE
4 8 ?
0 6 — ocTaspHBIE CITyYan
0,3 0 — MOJIHOE MPaBUIILHOE COOTBETCTBUE
5 1) i
0 6 — ocTaspHBIE CITy4Yan
0,3 0 — moiHOE NPaBUJILHOE COOTBETCTBUE
6 2)
0 6 — ocTanpHBIC CITy4an
7 1).4) 0,3 © — noiHOE NPaBUIBLHOE COOTBETCTBUE
' 0 6 — ocTtanpHBIE CITyYan
0,3 0 — moyIHOE MPaBUJILHOE COOTBETCTBUE
8 2
0 6 — ocTtanpHBIE CITyYan
0,3 0 — moyHOE MPaBUJILHOE COOTBETCTBUE
9 4)
0 6 — ocTtanpHBIE CITyYan
0,3 0 — moyIHOE MPaBUJILHOE COOTBETCTBUE
10 2
0 6 — ocTtanpHBIE CITyYan
Tect 4
Bomnpoc IIpaBuJIbHbBII 0TBET Kpurepun
1 7 0,75 6 — moyiHOE IPaBUIIBHOE COOTBETCTBUE
0 6 — ocTanpHBIE CiIy4yau
0,75 6 — momHOE HPaBUILHOE COOTBETCTBUE
2 -10
0 6 — ocTanpHBIE CiTy4Yau
3 3) 0,75 6 — monHOE MpaBUIBHOE COOTBETCTBHE
0 6 — ocTanpHBIE CiTy4Yau
4 9 0,75 6 — monHOEe MpaBUIBHOE COOTBETCTBHE
0 6 — ocTanpHBIE CiTy4Yan




	68_1.pdf
	rpd68_0.pdf
	rpd68_4_0.pdf

