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1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Haszsanne OITOIT BO,
COKpaIleHHOEe

Kox u popmynupoBka
KOMIICTCHIIMU

Kon u popmynrpoBka HHANKATOPA
JOCTHXEHHS KOMIICTCHIINU

15.03.06 MexaTtpoHuka
u poboToTexauka. Me-
XaTpOHUKA U POOOTO-
TEXHUKA
(b-MP)

OIIK-1 : CrocoGeH UCIoIb30BaTh
ITOJIO’KEHMSI, 3aKOHBI I METOJIBI
€CTECTBEHHBIX HAYK U MATEMATUKH
JUTSL pEIlICHUS 33]]a4 HH)KEHEPHOM
JIESTENIEHOCTH

OIIK-1.1B : ObiamaeT MaTeMaTHYECKON KyIBTY-
PO ¥ CHCTEMHBIM MBIIUICHUEM, ITO3BOJISIOIIUMHA
B IPO(eCCHOHATBHO IeATEIFHOCTH UCIIOIb30-
BaTh MAaTEMAaTHYECKHE METOIBI 1 HHCTPYMEHTHI
IUIsL IPOBENICHUsI KPUTHYECKOTO aHaM3a CUTYa-
LM, MOJICIMPOBAHMSI U TPOTHO3UPOBAHUS Pa3BH-
THSI IPOLIECCOB U SIBICHUI

Komnerenmus cuutaercs chopMUpPOBAaHHON Ha IAaHHOM dTaIle B cly4yae, €ClIu MOoJy4YeH-
HBIC PEe3yJbTaThl 00YUCHHUS 110 TUCIIUTUIMHE OIICHEHBI MOJIOKHUTEIBHO (IHaa30H KPUTEPUECB
OLICHUBAHMUSI PE3YJIbTATOB O0YUYEHHS «yJIOBIETBOPUTEILHOY, «XOPOILIO», KOTIUYHOY). B ciyyae
OTCYTCTBHUS MOJOXKUTEILHOHN OIEHKA KOMIIETCHIINS Ha JAHHOM JTalle CYMTACTCs HeCPOpMUpO-

BaHHOM.

2 Iloka3aTe/iM OLCHUBAHUS IVIAHUPYEMBIX Pe3y/1bTATOB 00y4eHus!

Komnerennus OIIK-1 «CriocoOeH HCII0Ib30BaTh MOJ0KEHHUS, 3aKOHBI 1 METObI €CTE-
CTBEHHBIX HAYK U MAaTEeMaTHKHU JJISl PEIICHUS 3a/1a4 HHKEHEPHOU JIeATEITbHOCTH »

Ta6ymma 2.1 — Kpurepuu OlleHKH WHIUKATOPOB JIOCTHKEHUS KOMITCTCHIINH

Kon u ¢popmynipoBka
WHJIMKAaTOpa JOCTHKEHHS
KOMITETEHIINU

PesynbTarsl 00yueHus o JUCIUILTUHE

Kon
pe3- Ta

Tum
pes3- Ta

Pesynbrar

Kpurepun orieHuBaHMs
Pe3yabTaToOB 00yUCHUS

OIIK-1.1B : Obmamaer mate-
MaTU4ECKON KyIbTYpOr U
CHUCTEMHBIM MBIIIJICHUEM,
TIO3BOJITIOIIUMH B TTpodec-
CHOHAJILHOU J1€ATENBHOCTH
HCITIONb30BaTh MaTeMaTH4e-
CKH€ METOJIbl U HHCTPYMEH-
THI JUIS IPOBEJICHUS KPUTH-
YECKOT'0 aHaJIU3a CUTyalul,
MOJIENTMPOBAHMS 1 TIPOTHO-
3UPOBAHUS Pa3BUTHsI MIPO-
LIECCOB U SIBICHUI

P/II

3Hanne

OCHOBHBIX TIOJIOKCHUH BEK-
TOPHOH W JTHHEHHOH anreo-
PBI, aHATTUTHYECKON reOMeT-
PHH Ha IUIOCKOCTH U B MPO-
CTpaHCTBE, TEOPUH KOM-
TUIEKCHBIX YHCEeI

- IPaBHJIBHOCTH OTBETA IO
COJICPKAHUIO 3a[aHUS;
- MOJTHOTA U TIyOMHA OTBETA;

P2

Ymenue

peuiaTth TUIMOBLIC 3a/1a4X 11O
BEKTOPHOU U JIMHEHHOHU aJI-
reOpe, aHaTUTHIECKOH Teo-
METPUHN Ha IIJIOCKOCTU U B
HPOCTPAHCTBE, TEOPUU KOM-
IJICKCHBIX YHUCECII

yYMEHHE pelaTh CTaHAapT-
HBIE 3a/la4d Kypca, OCHOB-
HBI€ THITBI KOTOPBIX pa3ou-
paroTCsl Ha MPaKTHYECKUX
3aHATHUSIX

P/I3

HaBrix

pelIeHus TUIIOBBIX 33134 C
MIPUMEHEHHEM MaTeMaTnye-
CKOTO arapara TeOpuHu Mat-
PHII ¥ CUCTEM JINHEHHBIX
ypaBHEHUI, BEKTOPHO ai-
reOpsbl, aHATUTHYECKOH Teo-
METPHH, aHATUTHIECKUMHU
METOAAaMHU HCCIIEIOBAHUS
TEOMETPUUECKUX 00HEKTOB

BJIajieeT HaBBIKAMH BBIOOpA
¢dbopmMy, METOJIOB | TIpa-
BWJIBHOTO IOJIX0/1a K pelte-
HUIO 331241

Tabnuia 3amosHgeTcs B COOTBETCTBUU C pazaenoMm 1 PaGoueil mporpaMmbl TUCHUTUIHHBI

(Momyst).




3 IlepeyeHb OLIEHOYHBIX CPEICTB

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

KonTtponupyeMmsle m1aHHpyeMble

Kontpoaupyemsie TeMsbl

HanmeHoBaHME OLIEHOYHOTO CPECTBA U
npencrasierue ero B @OC

pe3ynbTaThl 00y4eHHs JIICLUIITHHBI [TpomeskyTouHas
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, CucremMa THHEHHBIX N
Teopetnueckuit
IUIOCKOCTH U B IIPOCTPaH- | anreOpamdecKux OIDOC Tect
CTBE, TEOPUU KOMILJIEKC- 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 TIPOCTPAH- JIOMaIITHee 3a/1aHue
CTBE, TEOPUH KOMIIJIEKC-
1.2. Cucrema TMHEMHBIX
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 JIOMallIHEee 3a/laHue
1.6. ITmockocTs 1 psAMast
JIUHAS B IPOCTPAHCTBE KoHTponbHas
Tect
pabora
1.7. TloBepxHOCTH
NnauBuayansHoe
1.8. KommiekcHble yucia JUBIILY Tect
JIOMaIITHee 3a/1aHue




P13

Hagsix : pemenus Tuno-
BBIX 3a/1a4 C IPUMEHEHU-
€M MaTeMaTH9eCcKOro aIl-
naparta TEOpHH MaTpHIl U
CUCTEM JIMHENHBIX YpaB-
HEHHH, BEKTOPHOH anred-
PBL, AaHAIUTUYECKON I'e0-
METPHH, aHATTUTHIECKIMHU
METOJAaMH HCCIIEeI0OBAHUS
TeOMETPUYECKHX 00BEK-
TOB

KonrtponbHas
Tecr
1.1. Onpenenurenn u pabora
MaTpHUIIBI WunuBuayansHoe Teer
JIOMalIHee 3a/laHue
1.2. Cuctema TUHEMHBIX
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 JTOMaITHee 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 c(hOpMHUPOBAHHOCTH KOMITETCHIIMI HA JJAHHOM JTaIle OIICHUBACTCS 10 PE3yJib-
TaTaM TEKYIIUX U MPOMEKYTOUHBIX aTTECTAUNA MPH IMOMOIIY KOJIMYSCTBCHHON 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
orpoc 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 BUAaM 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, yCBOMJI OCHOBHYIO JINTEPATypy ¥ 3HAKOM C JIOMOJHHUTEIHLHON JINTEpa-
TYpOii, peKOMEH/I0OBAaHHOW NPOrpaMMOl, yMeeT CBOOOJHO BBHINOJHATH HpaKTHUe-
CKHE 33/1aHHs, IPELYCMOTPEHHBIE MPOrpaMMol, CBOOOAHO ONepUpyeT mpruodpe-
TCHHBIMH 3HAHUSMH, yMEHUSIMH, NPUMEHSET WX B CUTYalUsX IOBBIIICHHON
CJIOXKHOCTH.

CTyzmeHT AeMOHCTPHPYET CHOPMHPOBAHHOCTH HCIMIUIMHAPHBIX KOMIIETEHIINI:
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 ChOPMHUPOBAHHOCT AUCHUIUTMHAPHBIX KOMIICTCHIUI: B
XO/ie KOHTPOJIBHBIX MEPOTPHUATHI OMYCKAIOTCS 3HAYNTEIbHBIE OIIHOKH, MPOSIB-
JISIeTCSL OTCYTCTBUE OTAENBHBIX 3HAHUM, YMEHUH, HABBIKOB 110 HEKOTOPBIM JHCLH-
IJIMHAPHBIM KOMIIETEHIMAM, CTYIEHT HCIBITBIBAECT 3HAYUTENBHBIC 3aTPyIHEHHS
IIPY ONEPMPOBAHUHU 3HAHUSAMHU U YMEHHSMHU IIPH MX IIEPEHOCE HA HOBBIE CHUTYa-
LI1H.




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

ot 0 10 40 «HEYJOBIETBOPUTEND- | JIUCIMIUIMHAPHBIE KOMIIETEHIIUU HE C(bf)pMHpOBEIHLI. [IposiBnsieTcss monHoe MM
HO» [IPAaKTUYECKU IOJIHOE OTCYTCTBUE 3HAHUM, yMCHUI, HABBIKOB.

5 HpI/IMepHLIe OLICHOYHBIC CPpEeACTBA

5.1 IlpumepHBIii epevyeHb BONMPOCOB MO0 TeMaM

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

. Uto omnpernenser NOpsI0K OnpeaenuTens?

. Kakas nuaronans onpenenuresns Ha3blBaeTcs IJIaBHOM?

. Kakas quaronains onpenenutens Ha3blBaeTCst TOOOUHON?

. Kak BBIYMCIIAIOTCS OnpeeIuTeN BTOPOTo nopsIKa?
. KakoBbI MeTO/IbI BBIUKCIIEHUS ONIPEACIUTENCH TPETHETO MopsiaKa?

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

. UTo Ha3pIBaeTCs aaredpandyecKuM JOMOJIHEHUEM ONPEIEIUTENs TPEThEro nopsaka?
9. Yrto Ha3bIBaE€TCs MUHOPOM 3JIEMEHTA ONPEAEIUTEINS TPETHETO MopsiKa?
ChopmynupoBath CBOMCTBA OIIpeeTUTENEH.

Kakoii onpenenurens Ha3bIBa€TCs ONPEAETUTENIEM TPEYTOJIBHOTO BUa?
Uto HazbIBaeTCsA MaTpUIEh?

Kakas marpuna Ha3pIBaeTcs KBaJpaTHON?

Kakas marpuna Ha3plBaeTCs €qUHUYHON?

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 Ha3bIBaeTCsl CyMMOW JBYX MaTpuil?
UTto Ha3bIBaeTCSl YMHOKEHHE MAaTPHUIIBI HA YUCII0?
IlepeuncnuTh CBOMCTBA JIMHEWHBIX ONEPALMKA HAJl MATPULIAMU.
UTto Ha3bIBaeTCs MPOU3BEACHUEM MATPHIL?
KaxkoBbI cBoiicTBa MpoU3BeACHUS MaTpULL?
Kaxkas matpuiia Ha3pIBaeTCst 0OpaTHON K TaHHOW?
CdopmynnpoBaTh HEOOXOAUMOE U AOCTATOYHOE YCIOBHE CYIIECTBOBAHUS MAaTPHIIbI,
00paTHO TaHHOM.
27. KakoB aJirOpUTM HaXOKJIEHUS MaTPUIIbI, 0OpaTHOMN JaHHOI?
28. Kak cBs13aHBI OIpeIeTUTENIN B3aHMHO-00PAaTHBIX MaTPHIL?
29. Kakue npeobpa3zoBaHusi MaTpHIl Ha3bIBAIOTCS JIEMEHTAPHBIMU?
30. Kakue MaTpuIlsl Ha3BIBAIOTCS YKBUBAJICHTHBIMU ?
31. Uto Ha3bIBaeTCSl paHTOM MaTPUIIHI (IBa onpeaencHus)?
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 Ha3bIBaeTcss HECOBMECTHOM?

2
3
4
5
6. Kakas marpuna Ha3pIBa€TCsl MaTPULIEH CUCTEMBI?
7
8
9
1

0. Kakag cucreMa Ha3bpIBaeTCsAI COBMECTHO?




11. YTo 3HauuT pemmuTh cuctemy?
12. Kakas cuctema Ha3bIBa€TCsS HEOMPEACICHHOM?
13. Kakue nmpeoOpa3oBaHus HA3bIBAIOTCS PABHOCUIHLHBIMU?
14. Kakue cucteMbl Ha3bIBAtOTCS] SKBUBAJICHTHBIMU?
15. B ueM 3akmnroyaeTcsi CyTh MeTO/1a ['aycca pelieHust CUCTeMbl YpaBHEHUMN?
16. B yem 3akmrouaercs cyTh Metojia XKopaana-I'aycca perienus CUCTEMbl YpaBHEHU?
17. Marpuunas 3anucs CJIAY.
18. 3anucek penieHust B MaTpUuIHO# dhopme.
19. Chopmynuposats npasmiio Kpamepa.
20. Yto Ha3bIBaETCA paHIOM MATPHUIIbI?
21. ChopmymnupoBats Teopemy Kponekepa-Kamnemnmu.
22. ChopMynupoBaTh TEOPEMY O COBMECTHOCTH OJTHOPOTHON CHCTEMBI.
K Tteme 3
1. Yto Ha3bIBaeTCA BEKTOPOM?
. JlaTb onpenenenre HyJaeBoro BEKTopa.
. JlaTb omnpeneneHrne eAIMHUYHOTO BEKTOPA.
. Kakue BekTOphl Ha3bIBalOTCS IPOTUBOIOIOKHBIMU?
. Kakue BekTOpBI HAa3bIBAIOTCS PABHBIMU?
. JlaTb onpenenenye AJIMHbI BEKTOpa.
. Kakue BekTOpBI Ha3bIBaIOTCS KOJUIMHEAPHBIMU?
. Kakue BexTophl Ha3bIBalOTCA KOMILIaHAPHBIMU?
. Kakue nuneiinbple onepannyu MOKHO BBIIIOJHATH HAJ BEKTOpamMu?
10. JlaTp onpeneneHne yMHOKEHHUSI BEKTOPA HA YUCJIO.
11. Yto Ha3bIBaETCs YoM MEX]1y BEKTOpaMu?
12. Yto Ha3bIBAETCA YIIIOM MEXITY BEKTOPOM U OChIO?
13. Kakue BEeKTOpbI Ha3bIBAKOTCS TMHEHHO 3aBUCUMbIMU?
14. Kakue BEeKTOpbI Ha3bIBatOTCS JIMHEHHO HE3aBUCHUMBIE?
15. Uto Ha3biBaeTcst 6a3UCOM Ha MJIIOCKOCTHU?
16. Yto Ha3bIiBaeTCsa 0a3MCOM B MPOCTPAHCTBE?
17. MakcumallbHOE YUCII0 JIMHEWHO HE3aBUCUMBIX BEKTOPOB Ha INIOCKOCTH.
18. MakcumaibHOE YUCIIO JTMHEHHO HE3aBUCHUMBIX BEKTOPOB B IIPOCTPAHCTRBE.
19. Pa3nosxeHue BeKTOpa 1o NpsIMOYTrOJIbHOMY J€KapTOBOMY Oa3ucy.
20. Onpenenenne NpoeKLUN BEKTOPa Ha OCh.
21. Onpegnenenrie COCTaBISONIEH BEKTOPA HA OCH.
22. JlunelHple onepanuy HajJ BEKTOpaMHu B KOOpIUHATHOU hopme?
23. BeluncieHue JUIMHBI BEKTOpa B KOOPAMHATHOM (opMme.
24. YcnoBue KOJUIMHEAPHOCTH BEKTOPOB (B KOOPAMHATHOM (popme).
25. Kak BBIUMCIUTH KOOPAUHATHI TOYKH, AETSAIICH OTPE30K B JaHHOM OTHOIICHUU?
26. Kak BBIYMCIUTD KOOPAUHATHI TOUYKH, KOTOPAs JEIUT OTPE30K MOIMOJIAM.
27. Yo Takoe HamnpasiIsAIOLIME KOCUHYCBI BEKTOpa?
28. KakoBbl (popMyJIbl BHIYMCIECHUS HAPABIISIOUINX KOCUHYCOB?
29. YcnoBue, KOTOpOMY JOJKHBI YOBIIETBOPATH HAIIPABIISIOIINE KOCUHYCHI.
30. KoopanHaTel €TMHUYHOTO BEKTOpPA Ye€pe3 HAIPABISAIOLINE KOCUHYCHI.
31. YUto Ha3bIBaeTCs CKAJISIPHBIM IIPOU3BEACHUEM BEKTOPOB?
32. KakoBbI CBOMCTBA CKaJSPHOTO MPOU3BEACHUSA?
33. YcnoBue NepneHIuKyISIPHOCTH IBYX BEKTOPOB.
34. Kak BwIpaxkaeTcsi B KOOPAMHATHOW (opMe HEOOXOIUMOE W JIOCTATOYHOE YCIOBHE
NEPIEHIUKYJIIPHOCTU ABYX BEKTOPOB?
35. ®opMyna IpOEKIMU 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. 'eoMeTprUUECKU CMBICII BEKTOPHOT'O MPOU3BEICHHUS 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 TPSIMOM Ha MIIOCKOCTH (8 ypaBHEHUH ).
. 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 ciydast)?

9. KakoBbl ycnoBHs HapajjieIbHOCTH JBYX NpPsMBIX (JIBa ciaydas: IpsMble 3aJaHbl 00-
[IMMHU YPaBHEHUSMHU; MIPSIMBIE 3a/1aHBI C YTIIOBBIMH KOd(pPUIIMEHTaMH)?

10. KakoBb!l yclioBHsI NEPIEHANKYIPHOCTH ABYX HPSAMBIX (ABa ciiydasi: IpsMbIe 3aJaHbI
OOIIMMHU ypaBHEHUSIMH; MPSIMBIE 3a/1aHBI C YTIIOBBIMH KOX(pPUIIHEHTaMH)?

11. Kak BBIYHCIUTH PACCTOSHHE OT TOYKH JIO TPSIMOiA?

K teme 5

1. Yto Ha3bIBAETCS OKPYKHOCTHIO?

2. Kakoe ypaBHeHUE Ha3bIBaeTCsS KAHOHUYECKUM YPaBHEHHUEM OKPY>KHOCTU?

3. Yto Ha3bIBAETCS SJUTUIICOM?

4. KakoBO KaHOHMYECKOE ypaBHEHUE 3JuinIca’?

5. Yro Takoe nmojiyocH 3iumrnca?

6. Uto Ha3bIBaeTCS HIKCLUEHTPUCUTETOM 3JLIUICa?

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 KaHOHUYECKOE YpaBHEHUE TUTIEPOOTbI?

12. CxonbKo ocell CMMMETpHUH UMeeT runepoomna?

13. YTo Ha3bIBaETCS SKCLIEHTPUCUTETOM TUIIEPOOIIBI?

14. Uro xapakTepHu3yeT SKCLEHTPUCUTET TUIIEPOOJIbI, U B KAKUX Mpeeaax HaXOUTCs 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 YpaBHEHUE MMapadoibl (YeThIpe cirydast)?

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 o011iee ypaBHEHUE KPUBOW BTOPOTO MOPSAKA K KAHOHUYECKOMY BUTY?

K Tteme 6

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

2. Kak 3anmchIBaeTcsl ypaBHEHHE IUIOCKOCTH, MPOXOJALIEN Yepe3 TOUKY MEpPHEHINKY-
JISIPHO BEKTOPY?

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



cTBE?

4. Kak 3anucelBaeTcsl ypaBHEHHUE TUIOCKOCTH B OTpe3Kkax?

5. Kakoii BeKTOp Ha3bIBa€TCsI HOpPMAJIbHBIM?

6. [laTe onpeneneHue yria Mexay II0CKOCTSIMU?

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 BBIYHMCIUTD KOOPAUHATHI HAMIPABIISIOIIETO BEKTOPa?

13. Kakumu ypaBHEHHSIMH MOXHO 33JaTh NPSAMYIO B IPOCTpaHCTBE?

14. Yron mexny 1ByMs IPSIMbIMU B IIPOCTPAHCTBE.

15. KakoBo ycnoBue napajuieIbHOCTH IPSIMBIX B TPOCTPAHCTBE?

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 IJIOCKOCTH B TPOCTPAHCTBE?
20. Kak onpenenuTs KOOPAWHATH TOUYKH ITEPECEUCHUE MPSMOU U IMIIOCKOCTH B TIPOCTPaH-

K teme 7

1. Yro Ha3bIBaeTCs MOBEPXHOCTHIO BTOPOIO NOpsAAKa?

. Kakas moBepXHOCTb Ha3bIBa€TCS LIMJINHIPUUECKOM?

. Kakas nuHus Ha3pIBaeTCs HAIPaBIISIOIIECH IUIMHIPUYECKON IIOBEPXHOCTH?
. Kakas nunus Ha3piBaeTcs 00pa3yroliei HUINHAPUIECKONH TOBEPXHOCTH?

. Kakas nuHus ABIsSeTCs HallpaBIsIIOIIEH UIMITHYECKOrO HUINHAPA?

. Kakas nmuHus SBISETCS HAPABISIFOIICH TUIEPOOTNIESCKOTO IMIHHIpa?

. Kakas moBepXHOCTb Ha3bIBAE€TCS KOHUYECKON?

. Kakas nuHus Ha3pIBaeTcs HalpaBIIsiOIed KOHUYECKONH TOBEPXHOCTH?

9. Yto Ha3pIBaETCA DIUIUIICOUIOM?

10.Yto Ha3bIBa€TCS OHOMOIOCTHBIM TUTIEPOOTIOUI0OM?

11. Yro Ha3bIBaeTcs ABYNOJIOCTHBIM THIIEPOOIOUIOM?

12. Yto Ha3pIBaeTCA SJUIMNTHYECKUM Tlapadoions?

K Teme 8

1. Kaxoe 4ncio Ha3bIBaeTCss KOMIUIEKCHBIM?

. UTo Ha3bIBaeTCA AEUCTBUTEIBHON YaCThIO KOMIIJIEKCHOTO Yucia?

. UTo Ha3bIBaeTCs MHUMOM YacThIO0 KOMIIEKCHOTO Yncia?

. UTo Ha3pIBaeTCsA MOJYJIEM KOMIUIEKCHOTO Yucia?

. UTo Ha3bIBaeTCs apryMEHTOM KOMILIEKCHOTO yHcia?

. Kak reomerpuueckoe nzodpaxxaercs KOMIUIEKCHOE YUCIIO?

. KaxkoBbl hopMbI 3anicy KOMITJIEKCHOTO yncia?

. Kak BBINIOJIHAIOTCS IENCTBUSA CIIOKEHUS, YMHOKEHHSI U JIEJIEHUS] KOMIUIEKCHBIX YUCEI?
9. Yto Takoe CONpsiKEHHOE YNCI0 KOMIUIEKCHOTO yuciia?

10. Kak BbIIONTHAETCS 1ENCTBUE BO3BEICHNS KOMIIJIEKCHOTO YUCIIA B CTENICHB?
11. Kak n3Bieuyb KOpeHb N-0i1 cTENeHN U3 KOMIUIEKCHOTO YKcia?

0 I AN n W
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Kpamxue memoouueckue ykazanus
Teopernyeckuii Orpoc MPOBOAUTHCS TOCIIE U3YICHHUSI COOTBETCTBYIOIINX TEM.

IlIxana oyenxu

Onenka | bamisl Onucanue

5 20-21 | CraButcs, ecu CTYACHT ITOJHOCTHIO OCBOMJI MaTepHal

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

3 1215 CraBuTCS, €CIM CTYICHT U3JIaraeT MaTepuajl HeMOJIHO U AOIYCKAeT HETOYHOCTH B ONPE/ICIICHUH TIOHATHI
WK (OPMYITMPOBKE MPaBHJI, M3JIaraeT MaTepral HeMOoCIeJOBaTeNIbHO U IOMYCKAET OLINOKU
CraBuTCS, €CIU CTYIEHT OOHapy)KUBAeT HE3HAHHE OTBETa Ha COOTBETCTBYIOIIEE BOIIPOCHI, IOMYCKAET

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




5.2 IIpumepsnl 3a1aHUIi ISl BHITIOJTHEHHSI KOHTPOJBLHBIX padoT

KonTtpoabsnas padora Nel «Onpenenurenn 1 MaTpULbD).

2 2 -3
1. Beruucnouts 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
Beruucaute 54-48+C.
0 01
-1 -1
11 2
3. Haiitu 2 2
2 2 3 1
1 1
3 3 4
2 1 4
4. lana matpua D =| 6 3 12 |. HaiiT paHr MaTpuusl.
—-10 -5 =20
3 -4 5
5. Haittu matpuily, oOpaTHyIO JaHHOM, U cAenaTh IpoBepky |2 —3 1
3 -5 -1

Kpamkue memoouueckue ykasanus

KonTtponbHast paboTa 1Mo3BOJISET ONpeeNUTh YPOBEHb YCBOCHHUs MaTepuaia. Ilepen BbI-
MOJIHEHUEM KOHTPOJIbHOM paboThl HEOOXOAUMO O3HAKOMHUTBCSI C TEOPETUUYECKHM MaTepUalioM,
NPEJCTAaBICHHBIM B MPE3EHTALMAX U Ha JIEKIMH, MpopaboTaTh METO/Abl pelleHHs 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 3a1aHus HE BBHITIOIHEHBI WIH BBITOJHEHB HEPABMIIEHO

KonTtpoabnas padora Ne2 «jieMeHTbI BEKTOPHOM a1redpbi».
1. B mapanmnenorpamme ABCD O — touka nepecedenus nquaronaineir, AB=a, BO=b.

Boipa3uts uepes aub BEKTOP m= %E +BC+DA.

2. 3Had, uto a=«a-i+5-j—k wu b=3-i+ j+ -k KolIuHEapHbIC, HANTU YUCIA o

ug.

—

a

-

3. Haiitu axB,eCJm =5, |b|=6, a-b=6.

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



Kpamxue memoouueckue ykazanus

KonTponbHast paboTa 1mo3BoJISIET ONpeAeIUuTh YPOBEHb YCBOeHHsI MaTepuana. [lepen Bbi-
MOJTHEHHEM KOHTPOJIBHON pabOThl HEOOXOIMMO O3HAKOMHUTBCS C TEOPETHUECKUM MaTepHajIoM,
MPEJICTABICHHBIM B MPE3CHTALMSIX U Ha JIEKIHH, TpopadoTaTh METOABI peUIeHHs 3ajad, pac-
CMOTPEHHBIX B TUIIOBBIX IIPUMEpax. 32 pPa3bsCHEHHWEM TPYJIHO YCBAaUBAaEMBIX 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 BHITTOJIHCHBI WK BBITTOJTHCHBI HCIPABUIIBHO

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) npsimoit DM, nepnenaukynspHoii k miockoctu 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. [TocTpouts Temo y=X,y=0,x=1,z =5(x2 +y2)

Kpamxue memoouueckue ykazanus

KontponbHast paboTta 1o3BoJisieT oNpeieluTh YpOBeHb yCBOeHUs Marepuana. Ilepes Bbl-
MOJIHEHUEM KOHTPOJIbHOM paboThl HEOOXOAUMO O3HAKOMHUTBCSI C TEOPETUUYECKHM MaTepHaloM,
NPE/CTAaBICHHBIM B MPE3EHTALMAX U Ha JIEKIMH, MpopaboTaTh METOAbI pelleHUs 3aj1ad, pac-
CMOTPEHHBIX B TUIOBBIX MpHMeEpax. 3a pa3bsCHEHWEM TPYIHO YCBAaMBAaEMBIX BOIPOCOB Kypca
HE00X0IUMO 00paTUTHCS K MPENO01aBaTeNo.

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

4 3
pelieHuUs, METO IPABUIIbHBI

3 2 3aaHus BBITIOJIHEHBI TOJHOCTHIO, C CYIECTBEHHBIMU OLIMOKAMHU, HO TTOIXO/ K PEIICHHIO, UICs Pe-
ICHHUSI, METO]I IPABHIILHBI

2 0-1 3agaHus He BBHITIOIHEHBI WIH BBIOJHEHB HENPABIIIBHO

5.3 BapuaHTbl HHAMBHAYAJIbHBIX JOMALIHHUX 32IaHUH

W3 Nel

BBI'—II/ICJ'II/ITB OHpeJIeJ'H/ITeJ'H) METOAOM IMTOHNKXCHUSA HOpSI,ZIKa o BTOpOFO
1 2 1 -
2 -1 1 0

2 4 1 -1
3 -3 2 2



Kpamkue memoouuecxue ykazanus

[Ipy BBIMOJIHEHMM WHAWBHAYAIBHBIX TOMAIIHMX 3aJlaHU HEOOXOIUMO HCIOJb30BaTh
TEOPETUYECKHI MaTepual, IelaTh CChUIKM HAa COOTBETCTBYIOIINE TEOPEMBI, CBOMCTBA, POPMYJIBI
u 1p. Pemenne /13 BoImoaHAETCS MOAPOOHO U COACPKUT HEOOXOAMMBIC TIOSICHUTEIIBHBIC CChLI-
KH.

LlIxana oyenku

Onenka | bammsl | Onmcanue

5 3 3agaHus BBIIOIHEHBI IOJHOCTHIO M IPAaBWIIBHO, paboTa oopMiIeHa COTTacHO TPeOOBaHHM, pelie-
HHE COJICPIKHT HEKOTOPBIE HETOYHOCTH U HECYILIECTBEHHbIE OIHMOKY,

4 2 3amaHys BBITOJIHEHBI MOIHOCTEIO, C HECYIIECTBEHHBIMH OIINOKAaMH, HO TIOXO]] K PEIICHUIO, Hes
pelIeHs, MeTO ] ITPaBIIIbHBI, paboTa oopMIIeHa COrTacHO TPEeOOBAHMSM;

3 1 3a/1aHys BBITOJHEHBI IIOJHOCTBIO, C CYIIIECTBEHHBIMU OLIMOKaMH, HO TOJXOA K PEIICHHIO, Uaes pe-
HIEHUsI, METOJI IPaBUJIbHEL, paboTa oopmiieHa He IO TPeOOBAHUSIM

2 0 3a/iaHyis HE BBITIOJIHEHBI WM BBINOJIHCHBI HEPABUIIBHO

N3 Ne2

Pemmtes HEOTHOPOIHYIO CHUCTEMY JIMHEHHBIX ainreOpanvyeckux ypaBHEHUH METOJ0M
I'aycca:
2X; +2X, —3X3 + X, =11,
X, +3X3 —2X, =6,
Xy +3X, — X3 + 2x, =12,
3Xy + Xy +4X5 —2X, = 3.

Kpamxue memoouueckue ykazanus

[Ipy BBINIOJIHEHUU WHAWBUIYaJIbHBIX JOMAIIHUX 3aJaHUl HEOOXOIHMMO MCIIOJIb30BaTh
TEOPETUYECKUI MaTepual, JejlaTh CChbUIKM Ha COOTBETCTBYIOILME TEOPEMBI, CBOMCTBA, (hOpMYJIbI
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 U HECYIIECTBEHHBIE OIIHOKH;

4 2 3a/1aHus BBITOIHEHBI MIOJIHOCTBIO, C HECYIIIECTBEHHBIMU OLIMOKaMH, HO TIOJXO/ K PEIICHHIO, HIes
peleHus, METO NPaBIWIILHBI, padoTa 0opMIIEHa COTIIACHO TPEOOBAHHUSM;

3 1 3agaHMs BBINOJIHEHBI OJHOCTBIO, C CYIIECTBEHHBIMHU OIIMOKaMH, HO MOJXOM K PEIICHHIO, s 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.

— X1 +2X2 +X3 =—7,

2X1 — X2 +5X3 =1,

3x1 —3X2 +2x3 =10.

Kpamxue memoouueckue yxazanus

[Ipu BBIMONHEHUM WHAWBUAYAJIBHBIX JTOMAIIHUX 3aJaHUM HEO0O0XOAWMO HCHOJIb30BaTh
TEOPETUYECKHI MaTepual, JieJaTh CChbUIKM Ha COOTBETCTBYIOIINE TEOPEMBI, CBOMCTBA, (POPMYJIbI
u 1p. Pemenne NJ13 BeimonHseTCsS MOAPOOHO U COACPKUT HEOOXOAUMBIE OSICHUTENBHBIE CChLI-
KH.



IlIxana oyenku

Ouenka | bamibl | Onucanue
5 3 3a/1aHuis BBIOIHEHBI IIOJIHOCTHIO U PaBUIIBHO, paboTa 0(opMIICHa COTIIACHO TPEOOBAHHSM, pelLie-
HHE COJICP’KUT HEKOTOPbIE HETOYHOCTH U HECYIIECTBEHHBIC OIIHOKHY,
4 2 3a/1aHys BBITOJIHEHBI IIOJHOCTHIO, C HECYIIECTBEHHBIMU OLIMOKaMH, HO TIOJXO/ K PELICHHIO, HIes
peleHus, MeTO NPaBMIIBHBI, padoTa oopMiIeHa COTTIACHO TPEOOBAHUSM;
3 1 3a/1aHuis BBIOIHEHBI IIOJIHOCTBIO, C CYIIIECTBEHHBIMU OLIMOKAMH, HO TIOJXOJ K PEILICHHIO, Hes pe-
IICHHs, METOJI IPaBIIIbHEL, paboTta oopMIIeHa He 10 TPeOOBaHUIM
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 nepeceuenus menuanbl AM u Beicotsl 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
TEOPETUYECKHUI MaTepual, JeNlaTh CCBUIKH Ha COOTBETCTBYIOIINE TEOPEMBI, CBOHCTBA, (HOPMYIIBI
u 1p. Pemenne MJ13 BeinonHsAeTCS MOAPOOHO U COACPKUT HEOOXOAUMBIE OSCHUTENbHBIE CChLI-
KH.

LlIxana oyenuxu

Onenka | bamier | Onmcanue

5 3 3agaHus BBIOIHEHBI MOJTHOCTHIO M IPAaBIIIFHO, paboTa oopMIiIeHa COTIIacCHO TPeOOBAaHHSM, pellie-
HHE COJICPIKUT HEKOTOPhIE HETOYHOCTH U HECYIIECTBEHHBIE OIIHOKH;

4 2 3agaHus BBIMOIHEHBI OJHOCTHIO, C HECYIIECTBEHHBIMH OLIMOKaMH, HO TIOAXO/ K PEIICHHUIO, UIes
pelleHNs, METOI IPAaBUIIBLHBI, paboTa 0opMIICHa COTTIACHO TPEOOBAHUSAM;

3 1 3aaHus BBITIOJIHCHBI TOJHOCTHIO, C CYIECTBEHHBIMU ONIMOKAMH, HO MOJIXOJT K PEIICHHIO, HICS Pe-
HICHUsI, METOJT IIPABHJIbHBI, paboTa 0hopMIIeHa HE IO TPEOOBAHUSIM

2 0 3agaHus HE BBHITIOIHEHBI WK BBIIOJHEHB HENPABIIIBHO

U3 NeS
1. HOCTpOI/ITB KpI/IBYE() p = —3(1 ) B HOJ'I?IpHOI/I CUCTEMEC KOOpI[I/IHaT II0 TOYKam,
—COos @

T
AaBast 3HAYCHUSA Y€PE3 ITPOMEIKYTOK g , HAYWHAad OT @ = 0.

2. Haiitn ypaBHEHHE TIOJTYYECHHOW JIMHUY B TIPSMOYTOJILHOW JIEKAPTOBOM CHCTEME KOOp-
JIMHAT, Ha4aJ10 KOTOPOH COBMAJAET C MOJIIOCOM, a NOJOKHUTEIbHAS MOJIyOCh a0CIUCC — C TOJISIp-
HOM OCBIO U 110 YPABHEHUIO OIIPEAEIINTE BUJI KPUBOMU.

Kpamxue memoouueckue yxazanus

[Ipu BBINOJHEHUM WHAWBUAYAJIBHBIX JOMALIHMX 33/JaHUN HEOOXOAMMO HCIOJIb30BATh
TEOPETUUECKHI MaTepual, JieJaTh CChbUIKM Ha COOTBETCTBYIOIINE TEOPEMBI, CBOMCTBA, POPMYJIbI
u 1p. Pemenne NJ13 BeimonHseTCsS MOAPOOHO U COACPKUT HEOOXOAUMBIE OSCHUTENBHBIE CChLI-
KH.



IlIkana oyenku

Ormenka | bamner | Onucanne

5 3 3amaHus BHIIIOJIHEHBI IIOJTHOCTHIO M IPAaBHIILHO, paboTa opopmMIiieHa corjlacHO TpeOOBaHNU-
SIM, PEIICHNE COJCPIKUT HEKOTOPBIE HETOYHOCTH U HECYIIECTBEHHBIC OLTHOKH;

4 2 3aaHus BEIIIOIHEHBI TOJHOCTHIO, ¢ HECYIIECTBEHHBIMH OIIMOKaMH, HO MOAXOJ K pelle-
HUIO, Ues PEUICHUs, METO]I IPAaBIIILHBL, padoTa 0OpMIICHA COTIIACHO TPEOOBAHUSIM;

3 1 3aaHus BEIIOHEHBI TOJHOCTHIO, C CYIIECTBEHHBIMU OIIMOKAM, HO TIOAXO0[ K PEIICHUIO,
uyiesi pelieHus], MeTo]] MPaBIIIbHBI, paboTa oopMIIeHa HE 110 TPeOOBaHUSIM

2 0 3amaHus He BHITIOHEHB! WIIN BBIITOJHEHBI HEPABUIBHO

W13 N6

1. BoimonHuTh NEeHCTBUS HaJl KOMIUIEKCHBIMHU YHCIIAMHU B anredpandeckoit popme
a) z=5(1+2i)%(L+3i),
(3-2i)5+i)
0)z=——~-—"2.
2i(3-1i)
o \7
2. Haiirn (~1++/3i) .
3. Pemuth ypaBHEHUE 24 =—1-1.
Kpamxkue memoouueckue ykazanus
[Ipy BBINONHEHWHM WHIWBUIYAIbHBIX JIOMAIIHUX 3aJaHUi HEOOXOIMMO HCIIOJIB30BaTh
TEOPETHYECKUI MaTepHall, AeaTh CCHUIKA Ha COOTBETCTBYIOIINE TEOPEMBI, CBOMCTBA, (hOPMYIIbI

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 HCTOYHOCTU U HECYIICCTBCHHLIC OIHI/I6KI/I,

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

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

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

5.4 IlpuMepbI TeCTOBBIX 3aIaHUI

HTOroBuIN TECT MO AMCHUILINHE

1 3 4
1. Onpenenurens (-2 1 2| paBeH.....
-3 2 _
-1 1-10 2
2. Panr matpunsl “hems 2 PaBeH......
4 3-3 75
-5 2 0-5 2
-2 30 -2 30
3. Eeou A=| 1 2 1|, B=|-3 1-1|, To anemeHr c,;; marpuusl C=A-B pa-
-3 1-1 -4 3-2

BCH....



HOM

N

HMCIOT CMBICJI BRIPAXKCHU A

2 1-1-2
4. Ins matpur, A= , B=

3

4

4-3 5-10 -2
1

w o1 =

1) A+2B7
2)(A+B)T
3)3A-BT
HAT -2B
5)BT +3AT

k
5. Marpuna A=( 5

-8
K SIBJIICTCS] HEBBIPOXKICHHOU (HEOocoOeHHOH) pu K He paB-

1)-4
2)2
3)4
4)8
9x+3y =9,
6. Jlnsa cucteMbl CymMMa X+Y paBHA ......
4x+6y =-10

7. KBazpar Monyis Bektopa a =51 +3K pasen ...

- = T
8. U3BecTHO, uTO |a| =3, ‘b‘ = 2. Yroa Mexay STUMHU BEKTOpaMu paBeH ¢ = — . Ckajsp-

HOE Mpou3BeieHre ab paBHo ....

9. Cymma nipoeximii Bextopa 21 xi —31 x ] +31 xk +2 ] xi + j xk +3k xk pasHa ....

10. Jlns xoymumHeapHbix BekTopoB a = (2,—31), C=(4,X,Y) X U Y COOTBETCTBEHHO PaBHBI
1)2 u -6

2)-6 u 2

32u6

4)6 u 2

11. Bextopst @ =-51 +3k , b =2 +5j+ Xk, C=—1 — ] +Kk sBIAIOTCS KOMILTAHAPHBIMK

IIPU X paBHOM

X—2
5

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

12. YpaBHeHuUe MpsMoid, poxosiieit yepe3 Touky A(—2,3), meprneHIUuKyISIPHO MPSIMOi
y-3

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

= 1 HMEET BU



13. YpaBHeHHE TUIOCKOCTH, MPOXosimeii yepe3 Touky B(—1,4,—5) mapamiensHo MmiocKo-

ctu YOZ , umeeT BULI

1)5y+4z=0
2)y=4
3)x=-1
4)z=-5
Xx-1 y+2 z+5 X y—-2 z+3
= = H—=——= ABJIAKOTCA

4 -3 -5 -4

14. /1se npsmble

1 )napanienbHbIMU
2)nepeceKaronuMHUCs
3)coBnaaommuMu

4)cKpenBarOIIMMHCS
2 2

y

X
15. Cymma koopiMHAT MpaBoro (oKyca dILIrIca 7 +£ =1 paBHa ...

16. Ecmu z, =-5+1, z, =1+6i, To pa3HOCTb IEHCTBUTEILHON X MHUMOM YacTel unciia

Zl
— paBHa

Z,

-2
37
)27
37
528
37

y 3
37

Kpamkue memoouueckue ykasanus
I[ITM copepxaT TeCTOBBIE 3aJlaHUSI C BHIOOPOM OJHOTO WM HECKOJBKUX IMPaBUIbHBIX

OTBETOB, BBO/I YHCJIA.
Ilxana oyenuxu

Ornenka | bamier Onwucanue

5 20 3aaHne BBIMOJHEHO MOJHOCTHIO M a0COIIOTHO MPABUIIBHO.

4 16-19 3agaHue BHITOJIHEHO MONHOCTHIO U MPABUIIBHO, HO PEIICHHE COAEPKUT HEKOTOPbIE HETOYHOCTH U HECY-
[IECTBEHHBIE ONIHOKH.

3 9-15 3aj1aHKe BBIMOJHEHO HE MOJHOCTBIO, C CYIIECTBEHHBIMU OIIMOKaMU, HO IMOIXOJ1 K PELIEHHIO, UIEs peliie-
HUsI, METO][ IPABHJIBHBIL.

2 18 3ananue BBIOJTHEHO HACTHHHO, HMEeT OLIMOKH, OCYIIECTBJIEHA MOTIBITKA PENIEHHS HA OCHOBE MPABHIIb-
HBIX METOJIOB M HJICH PEIICHUSI.

5.5 IIpumMepsl TeCTOBBIX 3aJaHUI

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

2. Panr marpuiiel paBeH. ..

S S =
> A M O

5
7
3
3

N WP, N




—1-

3. Jlnd snemeHTa a,, Matpuusl | 4 —
2

-3

anrerqueCKoe AOIMMOJIHCHUC PABHO ...

o N O

1
4
-5
-3

-6
4. Ina matpunsl A = ( 3 obpatHas marpuna A~

-3 5
1)cymecTByer u umeer Bug A = l( j

3\-3 -6
2)cymecTByeT 1 uMmeeT Bujgy A~ = i(—i% - 5}
333 -6
3)cymectByer n umeer Bug A = i(—B > J
33(-3 -6
4)He CylIecTBYET
13
( 2 1-1-2 J 1-2
5. Ecmn A= , B= , TO 251eMeHT c¢;; marpuubsl C = A-B pageH ....
4-3 5-10 1-2
4-3
6. Ecm A, ;-B;,=C,., Torma m u N paBHbI
1)m=3,n=5
2)m=5n=2
3m=2,n=5
4dm=3,n=2
015
7. Jlng maTpuil A=(1 0 3) , B= (;} ,C=|7 3 6| cymecTByer npou3BecHNE
4 21
1)BC
2) AC
3)CA
4) AB
8. HeBbIposkieHHOI MaTpUIIe SBISETCS MaTpUIA:
111 1 00 0 31
A:(3 2);B=3 3 3|; C=(2 3 0|; D={0 5 4
32 4 01 31 4 0 01
1)D
2)A
3)C
4)B
2X-7y+32=0
9. Cucrema MHEHHBIX ypaBHeHUH ¢ 3X+5Y+2Z =0 wumeer:
4x+2y—-2=0

1)He umeeT pemeHni
2)enUHCTBEHHOE pPEIICHUE
3)MHOXECTBO peleHHH



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

10. B cucreme JIMHEHHBIX ypaBHEHUN { KOJIMYECTBO 0a3MCHBIX TIe-

PEMEHHBIX PABHO ....

Kpamkue Memoouyeckue yKaszaHus
IIT™M CoACpIKAT TCCTOBBIC 3aJlaHHA C BBI60pOM OIHOTO HJIM HECKOJBKHX ITPaBUIIBHBIX
OTBCTOB, BBO/J 4YHCJia.

LIxana oyenku

Ornenka | bammst Onucanne
5 3 3agaHue BHIOJIHEHO MOJHOCTHIO M a0COIIOTHO MPABUIIBHO.
4 2 3agaHue BEIITOJIHEHO MONHOCTHIO U NIPABHIIBLHO, HO PEIICHNE COAEPKUT HEKOTOPBIE HETOYHOCTH 1 HECy-

[IECTBEHHBIE OLIUOKH.

3aj1aHue BBIMTOJHEHO HE TOJHOCTBIO, C CYIIECTBEHHBIMU OIMHOKaMU, HO ITOJXOJI K PEIIEHHIO, UIesl peliie-
HHs1, METO]] IPABHIIBHBI.

2 0 3a7iaHKe He BBIIOJIHEHO, MMEET OIIMOKHU.

3 1

5.6 Ilpumepsbl TECTOBBIX 3aJaHUI

Tecr 2
1. Bektop a =(0,2,—5) obpa3syer ¢ ockro abcuce yroi
Da=0

2)0<a<”
2
T
a=—
Ja =5

4)£<a<7r
2

2. Jlns Bextopos @ =21 —2]—3k u C=-2i —k nuneiinas kombunamus —5a —4¢ pas-
Ha

1)—2i +10j —19k

2)—2i —10j —19k

3)2i —10j—19k

4)—2i +10]j +19k

3. Jls BexTopos @ =(2,-41), b =(1-11), € =(—-2,-31) Bepaxenue (a—b)C pasHo ...

4. V3BecTHO, 4TO cKajsipHOE mpousBeneHue ab =10, |§| =4, yroja Mexay 3TUMH BEKTO-

72' J—
paMu paBeH @ = 3 JlnuHa BekTopa ‘b‘ paBHa ...

5. Beipakenue 12 —2i - j- j2+4]-k —3k? +2k -1 pasHo....
6. Ecmu A(-2,5,-2), B(4,-3,2), C(-4,5,2), o miomiaas tpeyronpanka ABC pasHa...

7. JIns KoITHHEapHbIX BEKTOpoB b =(-2,1,X), € =(—6,Y,3) X U Y COOTBETCTBEHHO PABHBI
1)-1u3

2)-1u-3

3)1lu-3

4H1u3

8. Jl1s1 mepreH MKy IAPHBIX BeKTOpoB b =1 —4j+Xxk , € =-2i —k X paBHo ....



9. Bextoper @ =2i +4j—3k, b =xk, € =31 —4] —5k sABIAIOTCA KOMIUIAHAPHBIMH IPH

X paBHOM

1)-2

2)0

3)2

4)4

10. Cymma npoextmii Bexktopa 31 X1 +21 x j+ Jx j—3jxi +2jxk —K x ] paBHa ....

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

OTBETOB, BBOJI YHCIIA.
LlIxana oyenku

Ouenka | bamner | Onucanue
5 3 3aaHKe BBIIOJIHEHO MOJHOCTHIO U a0COIIOTHO MPABUIIBHO.
4 2 3a/iaHre BBITIOJIHEHO MOTHOCTHIO U MIPABWIIEHO, HO PEIICHHUE COJICPKHUT HEKOTOPhIC HETOYHOCTH M HECY-
MICCTBCHHBIC OMIMOKH.
3 1 3aiaHre BBITIOJIHCHO HE MOJIHOCTBIO, C CYIIECTBEHHBIME OIIHOKAMH, HO TIOJXO/ K PCIICHHIO0, KIS perie-
HYsI, METOJI IPABUJIbHBIL.
2 0 3agaHie He BBITOJIHEHO, HMEET OLIHOKH.

b =(1,

5.7 IlIpumepsbl TeCTOBBIX 3aJaHUI

Tect 3
1. YpaBHeHHE NpsMOiA, TIpoxoisiiel uepe3 Touky A(—2,5) nmapaiebHO BEKTOPY

—1), umeeT BUI
Dx—-y+7=0
2)X+y+7=0
3)x+y-3=0
4)x—-y-3=0

2. Ecu Touka C(X,,5) mpunaminexut npsmoir —4X+ Yy —1=0, To koopanuHata X, paBHa..
3. KBazpat paccrostaust ot Touku B(4,5) mo npsmoit 5X+2y—1=0 paseH ....
4. Ilnomanp TpeyrojabHUKa, 00pa3oBaHHOrO MpsiMOod 4X—Y+8=0 u KOOpAUHATHBIMU

OCSIMM, PaBHa ...

X=-1+3, —

5. [Ipsamere u x-1 _Y S SIBJISTFOTCSA
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 oOOIMMH YpaBHCHHSIMH , TO €¢ Halpas-
3X-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. I[J'ISI SJIIUIICA =1 ocsamu CUMMCTPUU ABJIAKOTCA MMPAMBIC

x=2
2) x=-2



3)y=3

4)y=-3

8. Paccrosinue Mex 1y napajiebHbIMU IIOCKOCTIMUA —2X+4Y +42+9=0 u
—2X+4y+4z7—-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-
JETBHBIMU SIBIISIOTCS:

1)Q3uQ2
2) HeT MapajuieIbHbIX IOCKOCTEH
3) Q2 u Ql
4)QluQ3

10. VpapHenne X> —4x+ y> =0 onpezenseT oKpyKHOCTb PAIUyCa ...

Kpamxue memoouueckue yKazanusi

IITM cogepsKaT TeCTOBblE 3aJaHUs C BHIOOPOM OJHOTO MM HECKOJNBKUX IPABHIIBHBIX
OTBETOB, BBOJ] YHCJIA.
Hlxana oyenuxu

Onenka | bammsr Omnucanue

5 3 3aaHue BHITOITHEHO MOJIHOCTBIO U abCOJIFOTHO IIpaBUJIBHO.

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 IPABUJIbHBIL.

2 0 3ajaHue He BBITOJIHEHO, HMEET OLIUOKH.

5.8 Ilpumepsbl TECTOBBIX 3aJaHUIA

Tect 4
1. Eciu z, =—6+5i, z, =—4+i, To cymMMa JCHCTBUTEILHOI ¥ MHUMOW 4acTedl 4uciia

Z,-7, paBHa .....

2. Jlns kBagpatHOro ypaBHeHus z° +14z+58 =0 cymma JeiicTBUTETHHOM 1 MHUMOH Ya-
CTel KOpHS, JIEKAIIEro B HUKHEW MOIYIIIOCKOCTH, PaBHA ...

3. ApryMeHT KOMILUIEKCHOTO YHCa Z = J3-i paBeH

T
1=
)3

A
2)
)3
3)%

6
T
AR
)6

4. Monynb KOMIUIEKCHOTO yuciia Z =1-— J3i paBeH ...

Kpamxue memoouueckue yxkazanus

I[ITM copepxaT TEeCTOBBIC 3aJaHUSI C BHIOOPOM OMHOTO WJIM HECKOJBKUX IMPaBUIbHBIX
OTBETOB, BBO/I YHCJIA.
IlIxana oyenku

Ouenka | bamisr Ornmcanue
5 3 3aaHne BBITTOJHEHO MOJHOCTHIO M a0COIIOTHO MPABIIIBHO.
4 2 3agaHue BHIMTOJIHEHO MONHOCTHIO U MPABUIIBHO, HO PEIICHHE COACPKUT HEKOTOPbIE HETOYHOCTH U HeCy-
II[ECTBEHHBIE OIIHOKH.
3 1 3agaHKe BHIITOJIHEHO HE MOJHOCTBIO, C CYIIECTBEHHBIMHU OIIMOKaMH, HO MOJX0M K PELICHHIO, HAes pellie-

HHsI, METO][ TPABHJIBHBIL.
2 0 3agaHre He BBIITOIHEHO, MMEET OIIHOKH.
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1 Iessp, nuiaHnpyemMble pe3ya1bTAThl 00y4eHHUsI 110 AUCHHUILIMHE (MOLYJII0)

IenssMu OCBOCHMSI TUCLMILIMHBI «AJreOpa U reoMeTpus» SBISAIOTCS O3HAKOMIIEHHE C
OCHOBHBIMH TOHATUSIMH aIreOpbl U T€OMETPUH, OCBOCHHE METOJO0B U CIIOCOOOB pEIICHUs
areOpanyeckux M TEeOMETPUYECKMX 3a7ay, pa3BUTHE JIOTUYECKOTO M aJIrOPpUTMUYECKOIO
MBIIUICHUs, OBJIAJICHUE OCHOBHBIMH METOAAMH HCCIEIAOBAHUS MU PELICHUs MaTEMaTUYECKUX
3ajjay, BBIPA0OOTKA YMEHUS CaMOCTOSITENIbHO PACHIMPATh MaTeMaTUYeCKHe 3HAHUS M NPOBOAUTH
MaTE€MaTU4YECKUM aHAJIN3 IIPUKJIAAHBIX 3a1a4.

3agayaMu TUCHUILIMHBI «AJIreOpa U TeOMETpUsD SIBIISIOTCS:

- 00yueHHue CTyJCHTOB METO/1aM aJreOpbl U TeOMETPUH, HEOOXOAUMBIX UM MPH N3Y4EHUH
OCTAJIBHBIX KypCOB;

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

- 00yueHHe CTYJEHTOB METOJIaM JIOTHYECKH CTPOrOro MOCTPOCHHUS J0KA3aTENIbCTB;

- (hopMHUpOBaHNE HABBIKOB W YMEHMU, HEOOXOIMMBIX MPH MPAKTUYECKOM MPHUMEHEHHUH
MaTEMaTHUYECKUX UJIEH U METOOB Ul aHAJIM3a U MOJEIUPOBAHUS CII0KHBIX CUCTEM, IIPOLIECCOB,
SIBIICHUM, /715 IOMCKA ONTUMAIIBHBIX PEIICHUI U BEIOOpa HAMIIYUIINX CIIOCOO0B peann3anuu

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

npezcTaBieH B Tabnuue 1.

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

PesynbTarel 00yueHus O JUCIUILTUHE
Kox u Ko u
Haspanue (dhopMmyIrpoBKa
OIIOII BO, opmynHpoBKa HHIUKaTOpa Kox
COKpaIIeHHOC KOMIICTCHIINHN JOCTHIKCHUSA peE3YIIb cDOpMyJ'H/IpOBKa pe3yiibTaTta
KOMIETSHITUU
Tara
15.03.06 OIIK-1 : Cniocoben OIIK-1.1k : P/l 3HaHUE | OCHOBHBIX MOJIOXKCHUN
«MexaTpoHuka | NPUMEHATh Obnanaet BEKTOPHOH U JIMHEIHOU
u €CTECTBEHHOHAYYHbIE | MaTeMaTU4YEeCKOU anreOpbl, aHATUTHIECKON
poOOTOTEXHUKA» | M OOIIEHH)KEHEPHBIE | KYJIBTYpOH U TeOMETPHUH Ha IIIOCKOCTH
(b-MP) 3HAHMS, METOJIbI CUCTEMHBIM U B IPOCTPAHCTBE,
MaTeMaTH4YECKOTO MBIIIUICHHEM, TEOPUU KOMIUIEKCHBIX
aHajgu3a u MTO3BOJISIOIINMU B qucen
MOJIENIMPOBAHN B npodeccuonanshol | P2 | YMeHue | pemiath TUIOBBIE 3a/[a4k
npodecCHOHANBHON | AESATeIbHOCTH 10 BEKTOPHOM M
IESATEIbHOCTH MCIIOJIb30BATh TUHEHOH anrebpe,
MaTeMaTHuiecKue AHAJIUTUIECKOU
METO/IbI U TEOMETPHUH Ha TUIOCKOCTH
WHCTPYMEHTHI JJIS Y B TIPOCTPAHCTBE,
[IPOBEJICHUS TEOPUN KOMILIEKCHBIX
KPUTHYECKOTO quces
aHaIM3a CUTYaluH, P13 HaBpik | penieHust TUIIOBBIX 3a4a4
MOJCIMPOBAHMA U C IPUMEHEHUEM
NPOTHO3UPOBAHUA MaTeMaTH4YECKOro
pa3sBUTHA amrapara TCOpHH MaTpuI|
MPONECCOB U M CUCTEM JIMHEHHBIX
ABJICHUN ypaBHEHUH, BEKTOPHOM
anreOpbl, aHATUTHICCKON
TEOMETPHH,
AHAJTUTUYCCKUMH
METOJIaMU UCCIICIOBAHUS
TEOMETPUIECKHUX
00BEKTOB

B nmponecce OCBOCHUA OUCHUINUIMHBI PEIHAOTCA 3aJa4d BOCIIMTAHUA TAPMOHUYHO
paSBPITOfI, HanI/IOTI/I‘IHOI\/'I n conuaJibHO OTBETCTBEHHOM JHMYHOCTH Ha OCHOBE TPpAaAUIIUOHHBIX




POCCHICKHX TyXOBHO-HPaBCTBEHHBIX U KYJIBTYPHO-UCTOPUYECKUX LIEHHOCTEH, NIPEACTaBICHHBIC
B TaOnuite 1.2.

Tabmuua 1.2 — L{eneBbie OpueHTHPHI BOCIIUTAHUS

BocnurareabHble 321241 ®opmupoBaHue HEHHOCT el IesieBble OpHEHTHPDI

DopMuUpoBaHMe TPAKIAHCKONA MO3MLMH U ATPUOTH3MA

CDOpMI/IpOBaHI/Ie YYBCTBaA rop0CTHU 3a HanI/IOTI/I3M

Tpynomooue
noctmwxenusa Poccun I'paxk1aHCTBEHHOCTH pya

®opMHrpoBaHNe TyXOBHO-HPABCTBEHHBIX IIEHHOCTEH

Bocnuranue uyBcTBa fnosira u I'paxknaHCTBEHHOCTH YMmenne paboTaTh B KOMaHE U
OTBETCTBEHHOCTH IIEPE]] CEMbEH U B3anmonomors u B3aUMOIIOMOIIIb
00ILIECTBOM B3aMMOYBaKEHUE KommyHHKaOenbHOCTD

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

Oco3HaHue OECHHOCTH

Pa3BuTHe TBOpUECKHX CIOCOOHOCTEH 1 B3anmonomors u npodeccnn
yYMEHH peIaTh HeCTaHIAPTHBIC 3a/1a91 B3aUMOYBa)KEHHE I'mbKoCTh MBIIUICHNS
JIr0603HATENBHOCTD

(I)OpMI/II)OBaHI/Ie KOMMYHHMKATHBHBIX HABBIKOB U KYJbTYPbI oﬁmemm

Bocnuranue KynbTypsl 1uanora u Bzaumonomonis u J106poskenaTeIbHOCTh U
YBaXXEHUSI K MHEHHIO IPYTHX JIIOAEH B3aUMOYBaXXEHHE OTKpPBITOCTh

2 Mecto qucuuniaunbl (MoayJsi) B ctpykrype OITOIT

JucuuninuHa «Anredpa U reoMeTpus» OTHOCUTCA K 0a30BOM YacTH LMKIA JUCHUILUIMH
«bnoka 1 lucrumnunsl (Moaynn)» yuyeOHoro miaana 15.03.06 MexaTpoHuka 1 poOOTOTEXHUKA U
MMEET JIOTUYECKYI0 U COJEpKaTeIbHO-METOANYECKYI0 B3aUMOCBs3b ¢ aucuumianHamu OITOIN.
JucuuniuHa Oa3upyercs Ha KOMIETEHUUSX, C(OpPMUPOBAHHBIX Ha MPEABIAYLIEM YpPOBHE
oOpa3zoBanus. [y nu3yuenus areOpsl 1 reOMETpUM TpeOyeTcs KaueCTBEHHOE 3HAaHUE IKOJILHOTO
Kypca anredpsl, TeOMETPHH, TPUTOHOMETPUH, Hayall aHaJIN3a, THPOPMATHKH.

3. O0beM AUCHUNJIMHBI (MOAYJIs1)

O0veM aucHUIUIMHBL (MOJYJsl) B 3a4eTHBIX EAMHHUIAX C YKa3aHUEM KOJIMYeCTBa
aKaJeMHYECKHX YacoB, BBIJIEJICHHBIX Ha KOHTaKTHYIO paboTy ¢ oOydaromumucs (1o BUIaM
y4eOHBIX 3aHATHI) U HAa CAMOCTOSITENbHYIO pabOTy, IPUBE/IEH B Ta0IHUIE 2.

Tabmuia 2 — O0mast TPy 10eMKOCTh JUCITUTITUHBI

Tpyno- O0BeM KOHTAKTHOI paboTHI (Yac)
€MKOCTb
Cemectp
Hazsanune ?60 phf_l Yacte H(H(I)/quo)c A onHa Bueaynu- CPC (?1130;;1\3
OII0IT BO e VII P yAuTopHas TOpHast T
HUS (3P0, GE) Beero Taluu
0390) o
nek. | mpak. | ma6. | [HA | KCP
15.03.06 000 | BLB 1 4 ss | 18| 3 [ o | 1] o | 8o 5
Mexartponuka




u
poboTOTEeXHUKA

4 CTpyKTypa U co/iepKaHue U CUMILTHHBI (MO1YJIs1)

4.1 CTpykTypa aucuunjanHbl (MoayJs) niass OPO

TemaTuyeckuil miaH, OTpaKarOUIMN COAEpX)AaHUE TUCLUUIUIMHBI (TIEpeueHb pa3/esioB U
TeM), CTPYKTYPUPOBAHHOE 110 BUJIaM Y4E€OHBIX 3aHATHH C yKa3aHHEM UX 00bEMOB B COOTBETCTBUU
¢ yueOHBIM IIaHOM, MpHUBeieH B Tabmuie 3.1

Tabmuma 3.1 — Pa3aensl mucuuinHbl (MOIyIs), BUIbI y4eOHOH NEATeIbHOCTH U (POPMBI
TeKymero Koutpodis s OPO

Ko pe- KoJs-Bo 4acoB, OTBe/ICHHOE Ha Dopma
No HazBanue Tembl 3yJIbTaTa
N — Jlex [pakr JIab CPC TEKYILEro KOHTPOJIs
P TEOPETHUUECKUH OIpoC,
1 | OnpenenuTteny U MaTPULBI P2 PJI[3 4 8 0 17 KOHTpOJbHast padora Nel,
’ Tect 1
TEOPETUUECKHUi o1poc,
2 Cucrema JIMHEHHBIX PI1, 3 6 0 13 WHJIMBHUIyaJIbHOE
anreOpanvecKux ypaBHCHUN P12, P13 nomaniHee 3aganue Nel,
TecT 1
o TEOPETUUECKHUH OTIpOC,
3 ?;eehéeifm BeKTOpHOH P I[I;I[Il’jlﬁ 3 7 0 15 KOHTpOJbHast pabora Ne2,
P ’ TECT 2
Pl TEOPETUUECKUH o1poc,
4 | TIpsimast Ha TIOCKOCTH P2 P’ZB 2 4 0 11 KOHTpOJIbHas pabota Ne3,
’ TecT 3
PIII TEOPETHUUECKUH OIpoc,
5 | KpuBbie BTOporo mopsiaka PI2 PJI[-” 2 2 0 8 HHIUBUIYaTbHOE
’ JlomManHee 3aganue Ne2
TEOPETUUECKHIA OTPOC,
6 BHEOZI:(;CTB M TIpAMAS JHHHA P PZZ[II)’ 3 2 4 0 11 KOHTpOJIbHas pabota Ne3,
pOCTpaHCTBE 12, P/1 recr 3
PIII TEOPETHUUECKUH OIpocC,
7 | ToBepxHoCcTH P2 P’ZB 0 3 0 8 WH/IMBUyaJIbHOE
’ JomaniHee 3aganue Ne3
TEOPETUUECKUH o1poc,
PI1, WHIUBUIyaJIbHOE
8 | KommuiekcHble yncia PII2, PI3 2 2 0 6 JomanHee 3axatie Nod,
tecT No4
Hroro no Taéaume 18 36 0 89

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

Tema 1 Onpeodenumenu u mampuybi.

Coneprxanue TeMbl: OnpeIeTuTeNN BTOPOTO U TPEThEero NopsAKoB. [IpaBuna BerurcieHus
OTIpEJIETTUTENCH BTOPOTO M TPEThero nopsiaka. [lonsatre MuHOpa 1 anredpandeckoro JOMOTHEHUS.
Onpenenurenu n-ro nopsaka. CBoicTBa onpeaenureneid. MeToabl BEIUUCIEHUS ONpeAeuTenei
(METOn TIOHWIKEHHUs TOpPSJAKa, METOJ TPHUBEIACHUS K TPEYroJbHOMY BHIY). BuIbl maTpwHil
(kBagpaTHasi, €IUHUYHAS, MPSIMOYTOJbHAs, MUATOHANbHAs, MaTpulla - CTOJOel, Marpuia —
CTpOKa, HyJeBas ). BeIpok/ieHHass 1 HEBBIPOXK/ICHHAs] MATPUIIbl. TpaHCTIOHUPOBAHHAS MATPHIIA.
Jlunelinbple onepau: yMHOKEHUE MaTPULIbI HA YKCIIO U CI0oKeHHe MaTpull. CBOMCTBA TUHEHHBIX
orepanuii. Y MHOXKEHHE MaTpull, CBOICTBA YMHOKEHHSI MaTpULL. DiIeMEHTapHbIe MpeoOpa3zoBaHUs
MmaTpuiibl. O0paTtHas matpuia. Heo0xoamumoe u J0CTaTOYHOE YCIOBHE CYIIECTBOBAHMS 0OpaTHON
MaTpuilel. TeopemMa O €IWHCTBEHHOCTH MAaTpHUIIbI, OOpaTHOW MaHHOW. MeToNbl HaXOXKIEHUS
oOpatHOM  MaTpumbl  (METOA  TPUCOSIMHEHHOM  MaTpHUIlbl, METOA  JJIEMEHTApPHBIX
npeoOpa3zoBanmii). Panr matpuisl. [lonstre 6a3ucHOro MuHOpa Matpuilbl. Pa3inudnabie crmocoob!



HAXOXJICHWE paHra MaTPUIbl: METOJ OKAWMISIONMX MHHOPOB, NPHUBEICHHWE MATpPUIBI K
TpanenueBUIHON (CTyNMEeHYaToi) W JAuaroHajgbHOW ¢GOpMe C TOMOIIBI0 3JIEMEHTapPHBIX
peoOpa3oBaHUM.

@®opMbI U METOABI MPOBEACHUS 3aHATUH O TeMe, MPUMEHsSEMbIe 00pa3oBaTEIbHBIC
TEXHOJIOTUH: cTaHaapTHast, «MeToJ| KOOIIepaTHBHOTO O0YICHHUS.

Buapl caMocTOsTETbHON TIOATOTOBKU CTYICHTOB 110 TEME: MOJTrOTOBKA TECOPETHUYECCKOMY
OTIPOCY, TOJITOTOBKA K MPAKTHYECKUM 3aHITHSIM, IIOATOTOBKA K KOHTPOJIBHOU paboTe, MOAroTOBKA
K Tecty 1, uzyuenue marepuana B CO0 (Moodle), moaroroska k CUTO.

Tema 2 Cucmema nuHeliHbiX aneedOpaudeckux ypasHeHull.

Conepxanne Tembl: Cucrema JnuHEHHbIX anreOpanmyeckux ypaBHenuii (CJIAY).
OcHoBubie noHsATUA. Pemenne CJIAY. DkBuBajieHTHbIC (PaBHOCHIIBLHBIC) CHCTEMBbl YPaBHEHUH.
OnpeneneHHble M HEOINpeaeiacHHble, coBMecTHble U HecoBMmecTHble CJIAY. IlpeacraBnenue
CJIAY B marpuunoit ¢opme. Marpuunsiii cioco6 pemenus CJIAY. Pemenue maTpudHOTO
ypaBHeHus. [IpaBuiio Kpamepa st pemieHus CUCTEM JIMHEMHBIX YPaBHEHUN C HEU3BECTHBIMHU
(reopema). Meton lMaycca nmisi cucTeMbl JUHEHHBIX YpaBHEHUW C Hew3BeCTHBhIMU. CucTema
JUHEWHBIX YPaBHEHUN C HEM3BECTHBIMU, O0a3UCHBIE M CBOOOJIHbIE HEM3BECTHBIC (IIEPEMEHHBIE).
O6mee u yactHoe perienust CJIAY. OnHopoaHbIe CUCTEMBbI TUHEHHBIX YPABHEHUHN U X PEIICHUS.
OcHoBHbIE CBOMCTBAa OAHOPOJHON cucTeMbl. DyHnameHTanpHas cucrema pemenuii (OCP) ogHo-
ponnoii CJIAY. UccnenoBanne CJIAY Ha coBmectHOCTh. Teopema Kponekepa — Kamnemnu.
Jluneiinpie mpeoOpa3oBaHust (JIMHEWHBIE OMEpaTopbl). MaTpuia JHHEHHOro ormeparopa.
CobcTBeHHbIE 3HAYEHUS U COOCTBEHHBIE BEKTOPHI JINHEHHOTO MPeoOpa3oBaHus. .

@dopMBI ¥ METOJBI TPOBEACHHS 3aHITHHA 10 TeMe, NMPUMEHSIEMbIe 00pa30BaTeIbHBIC
TEXHOJIOTHH: cTaHaapTHasi, «MeToJ1 KOOIepaTuBHOTO 00YUIEeHUS.

Bupl camocTosATenbHOM MOTOTOBKHU CTYJEHTOB 110 TEME: TIOJIF0OTOBKA K TEOPETUUECKOMY
OTpOCY, MOJATOTOBKA K IMPaKTUYECKUM 3aHATUAM, BbinonHeHue MJI3, moaroroBka k Ttecty 1,
uzyuenne marepuana B COO (Moodle), moaroroska k CUTO.

Tema 3 Dnemenmul 6eKMOpPHOU aneedpbi.

Copepxanne Tembl: IIpsMOyrosbHbIE M TOJAPHBIE KOOPAMHATHI Ha IUIOCKOCTH.
[IpeoOpa3zoBanus KOOpAMHAT HA IUIOCKOCTH W B MpocTpaHcTBe. lIpoekius BekTopa Ha OCh,
cocTaBiisironas (KOMIOHEHTa) BEKTOpa Ha OCh, CBOMCTBa Npoekuuid. JInHeiHas 3aBHCHMOCTh
BEeKTOpoB. ba3uc Ha miockoctu u B pocTpancTBe. Koopaunats! BekTopa. Pasnoskenne BekTopa
no 6aszucy. /lexaproB npsiMmoyronpHbIi 6a3uc. Hampasstonue KkocuHychl BekTopa. BekropHoe
IIPOM3BE/IEHNE BEKTOPOB U €ro cBoicTBa. ['eoMeTpuueckuil U GU3NYECKUI CMBICIBI BEKTOPHOTO
npousBeneHuss. CMEIIaHHOE NMPOU3BEACHUE BEKTOPOB U €r0 CBOMCTBA. ['€OMETpUYECKHI CMBICT
CMEIIaHHOTO mpou3BeneHus. HeoOxoaumoe M JAOCTATOYHOE YCIOBUE KOMIUIAHAPHOCTU TpPeEX
BEKTOPOB B IIPOCTPAHCTBE.

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

Bunel camocTosTEIbHOM MOATOTOBKH CTY/IEHTOB 10 TEME: MOJTOTOBKA K TEOPETUYECKOMY
OIIpOCy, MOJITOTOBKA K MPAKTUYECKUM 3aHATHUSAM, IOATOTOBKA K KOHTPOJIbHOU padoTe, HOrOTOBKA
K Tecty 2, uzyuenue marepuana B CO0 (Moodle), moaroroska k CUTO.

Tema 4 Ilpsimas na nrockocmu.

Conepxanve TeMbl: DJIEMEHTHl AHAIMTHYECKOM TE€OMETpUM Ha IJIOCKOCTH. Mertox
KoopauHar. JInHus Ha miockocTH. OCHOBHBIE 33/1a4M AaHATUTUYECKON T€OMETPHUU Ha IIOCKOCTH.
IIpamas Ha 1ockocTH. [IOHATHS HOPMAJIBHOIO W HAIPABISIIOLIETO BEKTOPOB IPSIMOM.
HopMmanbHOe ypaBHEHHE TpSIMOM M €ro TE€OMETPUYECKUH CMBICI. YPaBHEHHE MPSAMOM,
MPOXOJAIICH dYepe3 MaHHYIH0 TOUYKY NEPIEeHIUKYISPHO 3aJaHHOMY HampaBieHuto. OoOiee
ypaBHEHHUE TPSIMOM U €r0 YaCTHBIC CIydau. Y paBHEHHE MPSMON C YTIIOBBIM KOA(DOUIIMESHTOM U
€ro reOMETPUYECKUN CMBICI. YPaBHEHUE MPSAMOU B OTPE3KaxX M €ro reOMETPUYECKHUM CMBICII.



Kanonunueckoe ypaBHeHue npsmoil. [lapamerpuueckue ypaBHEHHsI IPAMOM. Y paBHEHHUE MTPSIMOH,
MPOXOJIAIIEH Yepe3 ABE TaHHBIC TOUKU. Y PaBHEHHUE MPAMOM, MPOXOIAIICH Yepe3 TaHHYI0 TOUKY
B 33JJaHHOM HANPAaBJICHUU. Y CIIOBHUS NAPALICIIbHOCTH W MEPIECHAUKYISIPHOCTH ABYX IMPSIMBIX.
VYroa Mexy AByMs IPSIMBIMH. Y CIIOBHSI TAPAJUIEIbHOCTH U EPIICHAUKYISPHOCTH JIBYX IIPSAMBIX,
3a/IaHHBIX OOIIMMH YpaBHCHUSIMH. PacCTOsIHUE OT JaHHOW TOYKHU J0 MPSIMOM Ha TUIOCKOCTH.

@opMbl U METOJBI IPOBEACHHS 3aHITUNA MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
TEXHOJIOTHH: CTaHAapTHas1, «MeToJ] KOOnepaTuBHOTO O0yUESHHUSI.

Bunbl camocToATEeNbHON NOATOTOBKM CTYJIEHTOB IO TEME: OATOTOBKA K TEOPETUUECKOMY
OMPOCY, MOJArOTOBKA K IPAKTUYECKUM 3aHATUSIM, TIOJIFOTOBKA K KOHTPOJIBHOM paboTe, MOATOTOBKA
K Tecty 3, nuzydenue marepuaia B CO0 (Moodle), moaroroska k CUTO.

Tema 5 Kpusvie 6mopoco nopsoka.

Conepxanne Tembl: KpuBslie Broporo nopsiika. Kanonnueckoe ypaBHEHUE OKPYKHOCTH.
Dmurce, ero KaHOHWYECKOe ypaBHEHHE M cBoiicTBa. MccnemoBanue (popmbl 3iIMIICA MO €0
ypaBHeHHIO. OKpY>KHOCTB KaK YaCTHBIH citydaii annwurca. [lapamerpudeckne ypaBHEHHS SIUTUTICA.
['unep6ona, ee kKaHOHMYECKOE ypaBHEHUE U cBoiicTBa. ComnpsbkeHHas runepbona. MccnenoBanue
dopmel Turepbonbl. [Tapamerpudeckue ypaBHeHUs runepOoisl. [lapaboia, ee KaHOHUYECKOE
ypaBHeHUe U cBoiicTBa. Mccrnenoanue popmbl napabomnsl. ObIiee ypaBHEHHE KPUBO BTOPOTO
NOPSI/IKA U €To MPHUBECHNE K KaHOHWYecKoMy Buy. Kitaccudukaysi KpuBbIX BTOPOTO IMOPSIKA.

@opMbl U METOJBI NPOBEACHHS 3aHITUN MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
TEXHOJIOTUH: CTaHAapTHAsI.

Bunel camocTosTeNbHOM MOATOTOBKH CTYIEHTOB 10 TeME: TOJrOTOBKA K TEOPETUYECKOMY
OIpoCY, OAr0TOBKA K MPAaKTUYECKOMY 3aHSTHIO, BbioaHeHue M/13, nzyyenue marepuana 8 COO
(Moodle), moaroroBka k CUTO.

Tema 6 Ilnockocmo u npsamas 1uHUA 6 NPOCMPAHCEE.

CopepxaHue TeMbl: DJIEMEHThl AHAJIUTUYECKOW T€OMETPUM B MpOCTpaHCTBE. Meton
KOOpAMHAT B TNpocTpaHcTBE. IlnockocTe, HOpManbHBIM BEKTOp IUIOCKOCTH. HopmanbHoe
YpaBHEHUE INIOCKOCTH U €0 T€OMETPUYECKUI CMBICI. Y pPaBHEHUE IIJIOCKOCTH, IIPOXOIAILIEH Yepes
3aJJaHHYI0 TOUKY, NEpIEHAUKYIAP-HO 3a/JaHHOMY HarpasieHuto. O01ee ypaBHEHHE TIIOCKOCTH
U €ro 4acTHbIE CIy4au. YPaBHEHHUE IUIOCKOCTH B OTPE3KAaX M €r0 NeOMETPUYECKHH CMBICI.
VYpaBHEHHE IUIOCKOCTH, MPOXOIAUIEH Yepe3 TpHU 3aJaHHBIE TOYKUA. YTOI MEXKIAY JBYyMs
IJIOCKOCTSIMH, B3aMMHO€E PACIIOJIOKEHUE JBYX IJIOCKOCTEN. PacCTOsIHME OT TOYKH 10 TUIOCKOCTH.
B3auMHOe pacrionokeHue TpeX IUNIOCKOCTEN B IIPOCTPAHCTBE, CBA3b C PEILEHUEM CUCTEMBI TPEX
JUHEMHBIX  anreOpamdyeckux  ypaBHEHMH ¢  Tpemss  He-u3BecTHbIMH. [loctpoeHue
wiockocTu.O0mue ypaBHeHus npsmoil. Kanonndeckue ypaBHeHus npsmoii. Ilapamerpuueckue
YpaBHEHUs MPSIMOM. YpaBHEHUS IPSAMOM, MPOXOAUIEH Yyepe3 BE JaHHBIE TOYKHU. YTOJI MEXKIY
JBYMsI TPSAMBIMU. YCIOBUS MapaJIEIbBHOCTH M NEPNEHIUKYJISIPHOCTH JBYX MpSAMBIX B
npoctpancTBe. CkpemuBaromuyecs npsMole. HeoOxoaumoe 1 1o0cTaTOUHOE yCIIOBUE MTEpeceUeHUS
HenapajuleJIbHbIX MpsMbIX. [IpuBeseHne oOLMX ypaBHEHUH NpsAMONW K KaHOHHYECKOMY BUY.
IIpoeknysa mHpsAMOM Ha IUIOCKOCTb. YTOJd MEXAY NpsIMOM M IUIOCKOCTBIO. Y CIIOBHSA
NapauIeJIbHOCTH M NEPHEHAUKYISIPHOCTH HpsAMOW M IulocKocTH. llepecedeHne mnpsMoil u
IJIOCKOCTH B TPOCTpaHCTBE. [[prHAIIIEKHOCTh MPSIMOM TIJIOCKOCTH .

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

Bunbl camoCTOATENIBHON OATOTOBKY CTYAEHTOB 10 TEME: IIOATOTOBKA K TEOPETUYECKOMY
OIIpOCY, NOJITOTOBKA K MPAKTUYECKUM 3aHITHUSIM, IOATOTOBKA K KOHTPOJIbHOU paboTe, MOAroTOBKa
K TecTy 3, uzydenue marepuana B C90 (Moodle), moaroroska k CUTO.

Tema 7 Ilosepxnocmu.
Conepxxanne TeMbl: [loBepXHOCTH BTOPOro TOpsJIKA U MX KAaHOHWYECKUE ypPaBHEHHSI.
[ToBepxnoctu Bpamenus. Lununapudeckue nosepxHoctu. Konnueckue noBepxHoctu. MHUMBbIE



noBepxHocTH. Diuncou. ['unepbonouast. [Tapadonouasl. Meron ceueHui Il McCaeT0BaHUS
U TOCTPOEHHS IMOBEpXHOCTeH BTOporo mnopsaka. OOmiee ypaBHEHHE IMOBEPXHOCTH BTOPOTO
HOpSi/IKA U ero MPHUBEICHHE K KAHOHUYECKOMY BUY.

@opMbl U METOJBI NPOBEACHHS 3aHITUNA MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: CTaHAapTHAas, «MeTo]l KOOepaTHBHOTO O0YUCHHUS.

Bunel camocTosTeNIbHOM MOATOTOBKH CTYIEHTOB 10 TeME: MOJr0TOBKA K TEOPETUYECKOMY
OIIpOCY, IOArOTOBKA K MPAKTUYECKOMY 3aHsTHIO, BbinoiaHeHue MJ[3, nzydyenne marepuana B CO0
(Moodle), moaroroska k CUTO.

Tema 8 Komnnexchwie yucaa.

Conepxxannie Tembl: OcHOBHblIe MOHATUA. Onepanuu HaJ KOMIUIEKCHBIMU YHCIIAMMU:
ClOXeHHe (BbIUMTaHUE), YMHOXKeHHe, nenenue. CBoicTBa omepaiuii. Moayib KOMITJIEKCHOTO
yucia U ero cBoictBa. CONpsbKeHHOE KOMIUIEKCHOE YHMCIO M ero cBoicTBa. KommiiekcHas
IUIOCKOCTh, T€OMETPUYECKOE H300paKeHNE KOMIUIEKCHOT'O YUCIIa Ha KOMILJIEKCHOM IIOCKOCTH.
@DopMBI 3aMMCH KOMIUIEKCHOTO YHUCIIA: anredpandeckasi, TPUTOHOMETPHUUYECKasi, MMOKa3aTelbHas
(npencraBnenue Ounepa). [lelicTBUs HAJ KOMIUIEKCHBIMH YHCJIaMH B TPUTOHOMETPUYECKOMN
dopme. @opmyibel MyaBpa (BO3BeJIeHHE KOMIUIEKCHOTO YUCHa B CTENIEHb, U3BJICUCHUE KOPHS U3
KOMIUIEKCHOTO YHCIIA).

@dopMBI ¥ METOJBI TPOBEACHHS 3aHITHHA 10 TeMe, NMPUMEHSIEMbIe 00pa30BaTeIbHBIC
TEXHOJIOTHH: CTaHJapTHAas.

Buapl camocTosATenbHOM MOTOTOBKHU CTYJEHTOB 110 TEME: TIOJIF0OTOBKA K TEOPETUUECKOMY
OIpOCy, HOATOTOBKA K MPAKTUUYECKOMY 3aHATHIO, BbiltoiHeHue U /13, nzyuenue marepuana 8 COO
(Moodle), moaroroska k CUTO.

5 Meroauyeckne YyKa3aHUsl sl OOYYAKOIIHUXCH MO M3YYEHUI0O H Ppeau3auuu
AUCHHUILIMHBI (MOZYJIs1)

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

[Ipn peanuzanuu IUCUUIUIMHBL (MOJYJIsl) NMPUMEHSETCS IIEKTPOHHBIM Y4eOHBIM Kypc,
pa3MeNIEHHbBIN B ccTeMe AIIeKTpoHHOTro o0yuenus Moodle.

Jliig oOecriedeHns CUCTEMaTHUUECKOI U PerysspHON paOOThI IO U3YYEHUIO TUCIIUIUINHBI U
YCIIEITHOTO IPOXOXKACHUS TEKYIIUX U MPOMEXKYTOUHBIX KOHTPOJIBHBIX MCIBITAHWHA CTYACHTY
PEKOMEHAYETCS IPUAEPHKUBATHCS CIEAYIOLIEro NopsAaKa 00yueHusI:

- CAMOCTOATENIBHO ONPEAETUTh 00BEM BPEMEHH, HEOOXO0IUMOT0 ISl MPOpabOTKH KasKIoH
TEMBI;

- PperyispHO H3ydaThb KaXAYK TEeMY IUCLHUIUIMHBI, MCIONb3ys pa3iuuHble (HOpMBI
WHAUBUAYaJIbHON paboThI;

- COTJIaCOBBIBATh C MPEIOIaBaTeNeM BBl PA0OTHI [0 N3YUEHUIO TUCIUIUINHBI.

[Ipy BBINOJIHEHUU WHAWBUIYaJbHBIX JOMAIIHUX 33JaHUM HEOOXOJIMMO MCIIOIb30BaTh
TEOPETUYECKHI MaTepual, JeaTh CCbUIKM Ha COOTBETCTBYIOILME TEOPEMBI, CBOMCTBA, (HOPMYJIbI
u np. Pemenne W3 BbImMogHSETCS MOAPOOHO M COACPKUT HEOOXOIUMBIE TMOSICHHUTEIIbHBIC
CCBLIKH.

CaMocCTOsATENbHOCTh B yUeOHON paboTe CocoOCTBYET Pa3BUTHIO 3aMHTEPECOBAHHOCTHU
CTYJAGHTAa B U3y4yaeMOM MaTepHuale, BbIpaOaThIBa€T Yy HEro YMEHHE U MOTpeOHOCTh
CaMOCTOSITENIbHO TOJyyaTh 3HAHMS, YTO BEChbMa BaXXHO JJS CIEHUAINCTa C BBICHIMM
o0Opa3oBaHHEM.

enbto camocToATENBHOM PabOThl CTYJEHTOB SBJISIETCS OBNaJeHHE (DyHAaMEHTaIbHBIMU
3HAHUSAMH, TPOPECCUOHATBHBIMI YMEHUSIMH U HAaBBIKAMHU JIEATEIILHOCTH 0 MPOUIII0, OIBITOM
TBOPYECKOM, UCCIEA0BATEIbCKOMN AEATEIBHOCTH.



CaMocTtosiTenpbHasi paboTa CTyIEHTa BKJIIOYAET CICAYIONINE BHUIBI, BBIIOJHSIEMEBIC B
cooTBeTcTBUU ¢ DenepanbHbIM TOCYJAPCTBEHHBIM 00pa30BaTeNIbHBIM CTaHAAPTOM BBICHIETO
o0Opa3oBaHus ¥ pabOYNM yIeOHBIM TIAHOM:

- ayauTOpHas CaMOCTOSITENIbHAs paboTa CTyIEHTa IOJA PYKOBOJICTBOM U KOHTPOJIEM
npernoaaBaress Ha JIEKLNN;

- BHEAyJIUTOpHAsl CaMOCTOsATENbHasi padoTa CTyAEHTa MOJ PYKOBOJACTBOM U KOHTPOJIEM
MpenoiaBaresisa: U3yuYeHUe TEOPETUYECKOro Marepuasia, MOJAroTOBKA K ayJUTOPHBIM 3aHSITHSIM
(Jlekuus, MpakTUYecKoe 3aHATHE, KOJUIOKBHYM, KOHTPOJbHas padoTa, TECTUPOBAHUE, YCTHBIH
OMpoC), TOMOJIHUTEIbHBIE 3aHATHS, TEKYILME KOHCYJIbTAI[UU 1O TUCLIUILIUHE.

B kaudectBe camocTosTENbHON pabOTHI MPEIoaraeTcs U3y4eHne HEKOTOPBIX Pa3/iesioB
JTUCUHUTLITAHBI:

- JJIEMEHTHl BEKTOPHOHN anreOphl (CKalsipHble M BEKTOpPHBIE BEIHMYMHBI. BekTopsl Ha
MJIOCKOCTH U B IpocTpaHcTBe. Paanyc-sexTop. Onpeaenenue JIMHBI (MOYJIs) BEKTOPA; HYJIEBOU
BEKTOp; PaBHBIE, IPOTHUBOIOJIOKHBIE, KOJUIMHEAPHbIE M KOMIUIAHAPHBIE BEKTOpbI. JIMHEITHBIE
olepanuy HaJ BEKTOpaMH: CIIO)KEHHE BEKTOPOB M YMHOJKEHUE BeKTOpa Ha uucio. CBoiicTBa
JUHEHHBIX oneparuii. JInHelHbIe onepanuu HaJ BEeKTOpaMu B KoopauHaTHOU (opme. Jlenenue
oTpe3ka B JaHHOM OTHOIIEHHU. CKaasipHOE MPOU3BEJCHUE BEKTOPOB U €ro CBOMCTBA.
®u3NUeCKuil CMBICI CKaISIpHOrO Mpou3BeneHus. CKalgpHOE NPOU3BEACHUE BEKTOPOB B
KoopauHaTHOH hopme. Kocunyc yria mexay BeKTopamu. Y CJI0BHE KOJUIMHEAPHOCTH BEKTOPOB. );

- TOBEPXHOCTH (MIOBEPXHOCTH BTOPOTO MOPSAKA M HMX KaHOHMYECKHE YpPaBHEHUS.
[ToBepxHocTu BpameHus. LlunuHaapuyeckue nopepxHoct. KoHnueckrne noBepxHOCTU. MHHMBIE
noBepxHocTu. Diuncous. ['unepdonouast. [Tapabonouasl. Meron ceueHuit sl UCCIeIOBaHUS
U TOCTPOSHHsI TOBEPXHOCTEH BTOporo mopsiaka. OOmiee ypaBHEHHE IMOBEPXHOCTH BTOPOTO
MOPSJIKA U €ro MPUBEACHUE K KAHOHUYECKOMY BUY).

KonTposib ycieBaeMOCTH OCYIIECTBISIETCS B COOTBETCTBUHM C PEUTUHIOBOM CUCTEMOU
OILICHKH 3HAaHUU cTyAeHTOB. OleHKa Mo TucuuIuiHae onpenensercs no 100-0anpHON mikane Kak
cymma OamioB, HaOpaHHBIX CTYICHTOM B pe3ylbTare pabOThl B ceMecTpe: 00sS3aTebHBIMU
OamlaMM  OLIEHMBAeTCS IMOCEIIEHHE JIEKIMOHHBIX 3aHATHH, paboTa Ha MPAKTHYECKHUX
(ceMHHapCKuX ) 3aHATHUSIX, TEOPETUUYECKHM OIIPOC, TECTHI, BHIIOJHEHUE KOHTPOJIbHBIX padoT, U/13,
MPEyCMOTPEHHBIX YU€OHBIM TIIAHOM.

Pacrnipenenenuie 6ainoB 10BONUTCS A0 CTYACHTOB B Hadyajie CEMeCTpa.

Y4eOHBIM MJIAHOM MPEAYCMOTPEHBI KOHCYIBTAIIUU, KOTOPBIE CTYACHT MOXET MOCEIIaTh
T10 YKEJIaHUIO.

[Tpu peanuzanuu JTUCHUILTUHBI (MOJYJIs1) TIPUMEHSETCS DIEKTPOHHBIN Y4eOHBIH KypcC,
pa3MemEHHBIN B CUCTEME JIEKTPOHHOTO 00ydenus Moodle.

5.2 OcobeHHocTy opraHu3anuu OOY4YeHHUsl Ui JIMI € OTrPAHMYEHHBLIMH BO3MOKHOCTSIMU
310POBbSI 1 HHBAJINI0B

[Tpu HEOO6XO0IMMOCTH 0OYUAIOIIMMCS U3 YHCIIA JIUL C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU
3/10pOBbsI ¥ MHBAIMJIOB (I10 3as1BJICHUIO O0yYaIOUIerocs) MpeaocTaBisieTcs yueoHas
uHpOpMalKs B TOCTYNHBIX (pOpMax C yUeTOM UX UHAUBUAYAIBHBIX MCUXO(PU3NIECKUX
0COOEHHOCTEH:

- JUISL TUI] ¢ HApYIICHUSIMU 3pEHUs: B TIeyaTHOH (hopMe yBeMUeHHBIM IpU(TOM; B hopme
SJICKTPOHHOI'O JOKYMCHTA, WHIWBUIYAJIbHBIC KOHCYJIbTalun C IMPHUBJICYCHHUEM
TU(IIOCYPIOTIEPEBOAUNKA; MHANBUAYAJIbHBIC 3aaHUs, KOHCYJIbTALUU U JP.

- U1 JIUL C HApYLLIEHUSIMU CITyXa: B IeyaTtHoi (hopme; B hopme 3JIeKTPOHHOTO TOKYMEHTA;
UH/IMBUyaJIbHbIe KOHCYJIBTAIlMM C MPHUBICYEHUEM CYpAONEPEBONUMKA; HHIUBUAYaJIbHbIC
3aJlaHusl, KOHCYJIbTAllUU U JIp.

- JUTs1 JTUI] C HApYLIEHUSIMHU OTIOPHO-/IBUTAaTENILHOTO alllapaTa: B ieyaTHoO# ¢popme; B hopme
SJICKTPOHHOI'O IOKYMCHTA; HHANBUAYAJIIBHBIC 3aJlaHN s, KOHCYJIbTAaIWU U JP.



6 ®oHI OLEHOYHBIX CPEICTB JJIfl MPOBEJIEHUN TEKYIIEero KOHTPOJIsI U MPOMeXKYTOYHOMI
arTecTAlMU O0YYAKOIIMXCH M0 IUCHUIIMHE (MOYJII0)

B coorBerctBun ¢ TpeboBanmsimu PI'OC BO mns arrectaumu oOydarommxcs Ha
COOTBETCTBUE HX MEPCOHAIBHBIX JIOCTIDKEHHH IUIAaHUPYEMBIM pe3yiabTaTaM OOy4YeHHUs II0
JUCHUTUTMHE (MOAYIIO) CO3AaHbl (POHIBI OLIEHOUHBIX CPEACTB. THIIOBBIE KOHTPOJIBHBIC 3aJaHUS,
METOJUYECKHE MaTepHalbl, ONpPENeAIOINe IMPOLeIyphl OICHWBAHHWA 3HAaHWHA, YMEHHH WU
HaBBIKOB, a TAK)KE KPUTEPUH U TIOKA3aTEIH, HEOOXOAUMBIE [T OLICHKHU 3HAHHUH, YMEHUH, HABHIKOB
M XapaKTepusymomue dTanbl  (GOpPMHpPOBAaHUS KOMIICTEHIMH B  IPOIECCE OCBOCHUS
00pa3oBaresibHON MPOrpamMMmBbl, rpeAcTaBieHbl B [Ipunoxenun 1.

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

7.1 Ocnoenaa numepamypa

1. boprakoBckuit, A. C. JIuneitnas ajqireOpa U aHanuTuyeckast reomerpus. [IpakTukym :
yuebHoe ocobue / A. C. boprakoBckuii, A. B. [TanteneeB. — Mocksa : UHOPA-M, 2023. —
352 ¢. — (Bwicmee oOpa3oBanue: bakamaBpmar). - ISBN 978-5-16-010206-1. - Tekcr :
anekTpoHHsid. - URL: https://znanium.ru/catalog/product/1981598 (/lata oOpamenus -
05.09.2025)

2. Pynwik, b. M. Jluneiinas anrebpa : yueOHoe mocodue / b. M. Pyasik. — Mockaa :
NHOPA-M, 2023. — 318 c. — (Bricmiee obpa3oBanue: bakamaBpuar). - ISBN 978-5-16-004533-
7. - Tekcr : osmektponnbii. - URL: https://znanium.com/catalog/product/2045820 (/lata
obparenus - 05.09.2025)

3. Ca6uroB 1. X., Muxanes A. A. JIMHENHAS AJITEBPA U AHAJIUTUYECKAS
I'’EOMETPUS 2-e u3zn., uctip. u gon. YuedHoe mocodue Jij1si By30B [ DIeKTpOoHHBIHN pecypc], 2021
- 258 - Pexxum pocrtyma: 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. Ananutudeckas
reomerpust : YueOHMKHM [DaekTpoHHBI pecypc] - HoBocubupck : HoBocubupckuii
TOCYyJapCTBEHHBIN TexXHWUecKkuii yHuBepcuter , 2019 - 183 - Pexum pocryma:
http://biblioclub.ru/index.php?page=book_red&id=576324

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

7.3 Pecypcot ungpopmayuonno-menekommynuxayuonnou cemu '"Hnmepnem',
6KII04aAn npogeccuonanvhvle 06a3vl OAHHLIX U UHDOPMAUUOHHO-CRPABOUHDIE
cucmemsl (npu HeoOX00UMOCmMUL):

1. Cucrema snexrponHoro ooyuenust BI'YIC (http://edu.vvsu.ru)

2. DnexTpoHHass OMOJIMOTEYHAss CUCTeMa «YHHUBEPCUTETCKas OMOIMOTEeKa OHJIAWHY» -
Pexwum nocryna: http://biblioclub.ru/

3. DnextpoHHO-OMbMMOoTeyHas cucteMa "ZNANIUM.COM"

4. DnexkTpoHHO-OMONMMOTEeUHas cucreMa uznartenbcTtBa "HOpalt" - Pexxum pocryma:
https://urait.ru/

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

6. [Ilpesunmentckas Oubnmorexka wMm. b.H.Enpmmaa (0a3a maHHBIX —pa3sTHYHBIX
npodeccroHambHbIX 00nacTeil) - Pexxum noctyna: https://www.prlib.ru/



7. WudopmannonHo-cripaBounas cucrema "Koncymbrant Ilmioc" - Pexum moctyna:
http://www.consultant.ru/

8 MarepuajbHo-TeXHHYECKOEe oO0ecrevyeHHe IUCHUIIMHBI (MOAYJsl)) W MNepeveHb
HH(OPMANMOHHBIX TEXHOJIOTHIi, UCNOJIb3yeMbIX MPH OCYIIECTBJEHHH 00pPa30BaTEJbLHOIO
npoiecca nNo AMCUMILVInHE (MO1YJII0), BKJIOYAs NepeYyeHb NPOrpaMMHOro odecrnevyeHust

OcHOBHOE O6ODVI[0BaHI/IeZ

e MynbT. Meauiinbiii koMIuiekT Ne 2: [Ipoektop Panasonic PT-LX26HE, moronounoe
kperienne Tuarex Corsa, kiemmHblii Moaynb Kramer WX -1N, konnektop VGA, skpan Lumien
Ecopicture

e Mynbrumenuiinas Tpudyna E-Station S

e [Ipoextop Ne 1Epson EB-480

IIporpammHoe obecneueHue:

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
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