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1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

WHPOPMAILINIO, METOJIBI U TIPO-
TpaMMHEIE CpelICTBa ee cOopa, 00-
paboTku ¥ aHanu3a it HHpopma-
LMOHHO-aHAJIUTHYECKOH MOJIIEPKKH
TIPUHSTHUS YIIPABICHYECKUX pellle-
HUN

Hasganue OTIOIT BO, | Kox i opmymuposka kommerenmun | KO 1 GOPMYTHPOBKa HHAMKATOPA JIOCTHAKEHHS
COKpAILlEHHOE KOMIIETCHIINH
38.03.05 «buznec- OIIK-4 : CiocobeH mOHUMATh OIIK-4.3k : ObnamaeT MaTeMaTHIECKOH KyIbTY-
nH(pOpPMaTUKa» NPUHIUIB Pa0OTHl HHPOPMALUOH- | POl M CHCTEMHBIM MBIIIICHHEM, TTO3BOJIFOIIMHA
(b-B1) HBIX TEXHOJIOTHI{; HCIIOJIB30BAThH B PO eCCHOHATBHON e TeIPHOCTH UCTIONIB30-

BaThb MaTCMAaTUYCCKHUC MECTOAbI 1 MOACTIH

Komnerenuus cuutaercs chopMUpPOBAaHHON HA IAaHHOM STaIle B Cly4yae, €ClIU MOoJy4YeH-
HBIC PE3yJbTaThl 00YUCHHUS MO TUCIUTUIMHE OIICHEHBI MMOJI0XKUTEIBHO (Uana30H KPUTEPHUEB
OLICHUBAHMSI PE3YJIbTATOB O0YUYEHHS «yJIOBIETBOPUTEILHOY, «XOPOILIO», KOTIUYHOY). B cinyyae
OTCYTCTBHUS MOJIOXKUTEIBHOMN OIEHKA KOMIIETCHIINS Ha JAHHOM JTalle CYMTACTCs HeCPOpMUpO-

BaHHOMH.

2 Tloka3aTe/iM OLlCHUBAHUS IVIAHUPYEMBIX pPe3yJIbTaTOB 00y4eHus!

Komnerennus OIIK-1 «CrniocoGeH noHUMAaTh NPUHLHUIIBI paOOTHI HH()OPMALIMOHHBIX
TEXHOJIOTHI1; HCIIOIB30BaTh HH()OPMAIIHIO, METOJIbI M TPOTPAMMHEIEC CpelicTBa ee cOopa, oopa-
0OTKM ¥ aHaJIM3a JIJIs1 HHOOPMAIIMOHHO-aHATUTHYECKON TIOICPKKH PUHSTHSI YIIPABICHYSCKUX

pEeLICHUI»

Ta6ymma 2.1 — Kpurepuu OlleHKH WHIUKATOPOB JIOCTHKEHUS KOMITCTCHIINH

Kon u dpopmynupoBka
WHJIMKAaTOpa JOCTHKEHHS
KOMITETEHIINU

PesynbTarel 00yueHus 1o JUCIUILTUHE

Kon
pes3- Ta

Tun
pe3- Ta

Pesynbrar

Kpurepuu oneHnBanus pe-
3yNbTaTOB O0yUYECHHUS

OIIK-4.3k : O6mnagaer mare-
MaTU4eCKOU KyJIbTYpOr U
CHCTEMHBIM MBIIIJICHUEM,
MTO3BOJISFOIIUMHE B Ipodec-
CHOHAJILHOU ESITeIbHOCTU
HCTIOJIb30BaTh MaTeMaTHue-
CKHE METOJIbI 1 MOJIETTH

P/l

3Hanune

OCHOBHBIX TOJI0’KEHUH BEK-
TOPHOH W JTHHEHHOH anreo-
PBbl, aHAIUTUYECKOM FEOMET-
PHUH Ha IJIOCKOCTH U B IIPO-
CTpaHCTBE, TEOPHUH KOM-
TUIEKCHBIX YHCEeT

- IPaBUWJIBHOCTH OTBETA TIO
COJICPKAHHUIO 3aaHNUS;
- IOJIHOTA ¥ TJIyOWHA OTBETA;

P2

Ymenue

peuiaTth TUMOBLIC 3a/1a4X 11O
BEKTOPHOU U JIMHEHHOM aJI-
reOpe, aHaTUTHIECKOH Teo-
METPHH Ha TJIOCKOCTH U B
MIPOCTPAHCTBE, TEOPUH KOM-
TUICKCHBIX YHCeI

yYMEHHE pelaTh CTaHAapT-
HBIE 3a/la4d Kypca, OCHOB-
HBI€ THITBI KOTOPBIX pa3ou-
paroTCs Ha MPAKTHYECKHUX
3QHATHAX

P/I3

HaBrix

PpEIIeHUs! TUITOBBIX 3a/1a4 C
IIPUMEHEHHEM MaTeMaTnye-
CKOTO armapara TeOpuu MaT-
PHII ¥ CUCTEM JINHEHHBIX
ypaBHEHUI, BEKTOPHOH ai-
reOpbl, aHATUTHYECKON Te0-
METpUH, aHATUTHYECKIMH
METOJAMH MCCIIeIOBAHUS
TEOMETPUUECKUX 00HEKTOB

BJIajieeT HaBBIKAMH BBIOOpA
¢dbopmy, METOJIOB U TIpa-
BWJIBHOTO IOJIX0/1a K pelte-
HUIO 331291

Tabnuia 3amosHgeTcs B COOTBETCTBUU C pazaenoMm 1 PaGoueil mporpaMmbl TUCHUTUIHHBI

(Momyst).




3 IlepeyeHb OLIEHOYHBIX CPEICTB

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

KonTtponupyeMmsle m1aHHpyeMble

Kontpoaupyemsie TeMsbl

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 IPOCTPaH- | anreOpanvdeckux ypaBHe- OIDOC Tect
CTBE, TEOPUU KOMILJIEKC- HUH P
HBIX YHCeN
1.3. DnemeHThl BEeKTOpHOU | TeopeTnueckuit Teer
anreOphl orpoc
Teoperuueckuii
1.4. TIpsimast Ha TUIOCKOCTH p Tect
ompoc
1.5. Kpussle BTOpOrO 1o- Teopernueckuii Teer
psanxa 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- 5 KoHTponbHas Teer
BBIE 3aJ1a4¥ 110 BEKTOPHOH
N p 1.1. Onpenenurenu 1 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 TMHEMHBIX
HBIX THCE] WuusuayansHoe
anredpanveckux ypaBHe- Tect
" JIOMaIITHee 3a/1aHue
HUT
1.3. DnemenTrl BekTopHOM | KoHTposbHas Tecr
anreOpeI pabota
WunauBunyansHoe
1.4. TIpsimast Ha TUIOCKOCTH JUIBILY Tect
JIOMaIITHee 3a/1aHue
1.5. Kpussle BTOpOro no- WnnuBugyansHoe Tect
psnka JIOMallIHEee 3a/laHue
1.6. ITmockocTs 1 psAMast
JIUHAS B IPOCTPAHCTBE KoHTponbHas
Tect
pabora
1.7. IloBepxHOCTH
NnauBuayanbHoe
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
METOJaMH HCCIEeI0BAHUS
TeOMETPUYECKHX 00BEK-
TOB

KonrtponbHas
Tect
1.1. Onpenenurenu u pabota
MaTpHUIIBI WNunuBuayansHOE Teer
JIOMalIHee 3a/laHue
1.2. Cuctema TUHEMHBIX
NunuBuayansHOE
anredpanveckux ypaBHe- Tect
. JIOMallIHee 3a/laHue
HUI
1.3. DnemenTs! BekTopHOH | KoHTponbHas Teer
anreOpbl pabora
KouTponbHast
1.4. IIpsimast Ha MIOCKOCTU P Tect
pabota
1.5. Kpussle BTOpOrO 1o- WnauBuayansHoe Teer
pAnka JTOMaITHee 3a/IaHue
1.6. ITnockocTs 1 ipsiMast
JIUHAS B IPOCTPAHCTBE Kontponpras 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 MPOMEKYTOUYHBIX aTTECTAIMKA MPH IMOMOIIY KOJMYSCTBEHHOW OIICHKH, BBIpa-
JKEHHOU B Oaiiax. MakcumalnbHas cymma 0ajioB MO AUCHUILTHHE (MOAYi0) paBHa 100 Gamam.

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 BHIaM yqe6H0171 ACATCIIbHOCTH B paMKax
JAUCHUIIIMHBL, IICPEBOAUTCS B OLICHKY B COOTBCTCTBHHU C Ta6J'IPILIeI>i.

XapakTepucTHKa KauyecTBa ChOPMUPOBAHHOCTH KOMITETEHIINHT

CTyzieHT AeMOHCTPHPYET C(HOPMHPOBAHHOCTH AUCHHUIUIMHAPHBIX KOMIIETEHIIHH,
o0OHapy>XMBaeT BCECTOPOHHEE, CHCTEMAaTHYeCKoe M TIyOOKoe 3HaHHWEe Y4eOHOro
MaTepHaia, yCBOMJI OCHOBHYIO JINTEPATypy ¥ 3HAKOM C JIOMOJHHUTEIHLHON JINTEpa-
TYpOii, peKOMEH/I0OBAaHHOW NPOTrpaMMOl, yMeeT CBOOOJHO BBIIONHSTH IPaKTHYe-
CKH€ 33/IaHHs, IPELYCMOTPEHHBIE MPOTrpaMMO, CBOOOIHO orepupyeT mpuodpe-
TCHHBIMH 3HAHUSMH, yMEHUSIMH, NPUMEHSET WX B CUTYalUsX IOBBIIICHHON
CJIOXKHOCTH.

CTyzmeHT AeMOHCTPHPYET CHOPMHPOBAHHOCTD NHUCIMILUIMHAPHBIX KOMITETEHIUIL:
OCHOBHBIE 3HaHUs, YMEHHS OCBOCHBI, HO JIOITYCKAIOTCS HE3HAUUTENIbHBIC OLINOKY,
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 IOIYCKAIOTCS 3HAYUTEIbHBIC ONIIMOKH, IPOSB-
JISIeTCSL OTCYTCTBUE OTAENBHBIX 3HAHUM, YMEHUH, HABBIKOB 110 HEKOTOPBIM JHCLH-
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 KOMIETEHIIH, TPOSBIAETCA
HO» HEJJ0CTaTOYHOCTh 3HAHUH, YMEHHI, HABBIKOB.

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

5 HpnMepnble OLICHOYHBIC CPpEeACTBA

5.1 IlpumepHBIii epevyeHb BONMPOCOB MO0 TeMaM

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

. Uto omnpernenser NOpsI0K OnpeaenuTens?

. Kakas nuaronansb ornpenenuresns Ha3bIBaeTCsl II1aBHON?

. Kakas quaronains onpenenutens Ha3blBaeTCst TOOOUHON?

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

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

. UTo Ha3pIBaeTCs aaredpandyeckuM JOMOJTHEHUEM ONPEAETUTENS TPETEro nopsaka’?
9. Yrto Ha3bIBaE€TCs MUHOPOM 3JIEMEHTA ONPEAEIUTEINS TPETHETO MopsiKa?
ChopmynupoBath CBOMCTBA OIIpeeTUTENEH.

Kakoii onpenenurens Ha3bIBa€TCs ONPENETUTENIEM TPEYTroOJIbHOTO BUuaa?
Uto Ha3bIBaeTCA MaTpULEH?

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 marpuna HaspIBaeTcs TPAaHCIIOHUPOBAHHOW?
19.

Kaxkue nunelinble onepaiuy BbIOJIHUMBI HaJl MAaTPULIAMH?
Urto Ha3bIBaeTCsl CyMMOW JBYX MaTpuil?
UTto Ha3bIBaeTCSl YMHOKEHHE MAaTPHUIIBI HA YUCII0?
IlepeuncnuTh CBOMCTBA JIMHENHBIX ONEPALIMN HAJl MaTPULIAMMU.
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 alnropuT™ Haxo0KJI€HUs MaTpPHUIIbI, 0OpaTHOW JaHHON?
28. Kak cBs13aHBI OIIPEICTUTEIIN B3aUMHO-00PATHBIX MaTPHUIL?
29. Kakue npeobpa3zoBaHusi MaTpHIl Ha3bIBAIOTCS JIEMEHTAPHBIMU?
30. Kakue MaTpuIlsl Ha3BIBAIOTCS YKBUBAJICHTHBIMU ?
31. Uto Ha3bIBaeTCSl paHTOM MATPUILHI (ABa onpeaeneHus)?
K teme 2
1. Yto Ha3bIBaeTCs CUCTEMOI TMHEWHBIX aNreOpandyeckux ypaBHEHHMH?
. Kakas cucrema Ha3bIBaeTCs KBaJIpaTHOW?
. UTO Ha3bIBAETCS pEUIEHUEM CUCTEMBI?
. Kakas cucrema Ha3bpIBa€TCA HEOTHOPOIHOM?
. Kakas cucrema Ha3pIBaeTCsi OTHOPOIHOM?

. Kakast matpuiia Ha3pIBaeTCsl paCIIMPEHHON MATPUIIEH CUCTEMBbI?
. Kakas cucrema Ha3pIBaeTCs ONMpe/ieIeHHOM?
. Kakas cucremMa Ha3bIBaeTCst HECOBMECTHOMN?

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 nmpeoOpa3oBaHust HA3bIBAIOTCS PABHOCHUIHBHBIMU?
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 pemienus CUCTEMbl ypaBHEHU?
17. Marpuunas 3anucs CJIAY.
18. 3anuck pemieHust B MaTpUIHON hopme.
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 omnpeneseHne HyJaeBoro BEKTopa.
. JlaTb omnpeneneHrne eAIMHUYHOTO BEKTOPA.
. Kakue BekTOphl Ha3bIBalOTCS IPOTUBOIOIOKHBIMU?
. Kakue BekTOpBI HAa3bIBAIOTCS PABHBIMU?
. JlaTb onpenenenye AJIMHbI BEKTOpa.
. Kakue BeKTOpBI Ha3bIBAIOTCS KOJIMHEAPHBIMU?
. Kakue BekTophl 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 MEXIY BEKTOPOM U OChIO?
13. Kakue BEeKTOpbI Ha3bIBAKOTCS TMHEHHO 3aBUCUMbIMU?
14. Kakue BeKTOpbI Ha3bIBAIOTCS JTUHEHHO HE3aBUCUMBIE?
15. Uto Ha3biBaeTcst 6a3UCOM Ha MJIIOCKOCTHU?
16. Yto Ha3bIiBaeTCsa 0a3MCOM B MPOCTPAHCTBE?
17. MakcumaJlbHOE YUCII0 JIMHEWHO HE3aBUCUMBIX BEKTOPOB Ha INIOCKOCTH.
18. MakcumabHOE YUCIIO JTUHEHHO HE3aBUCHUMBIX BEKTOPOB B IIPOCTPAHCTBE.
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 KOOPJIMHATHOUN (opme?
23. BeluncieHue JUIMHBI BEKTOpa B KOOPAMHATHOHN opMe.
24. YcnoBue KOJUIMHEAPHOCTH BEKTOPOB (B KOOPAMHATHOM (popme).
25. Kak BBIUMCIUTH KOOPAUHATHI TOYKH, AETSAIICH OTPE30K B JaHHOM OTHOIICHUU?
26. Kak BBIYMCIUTH KOOPAMHATHI TOYKH, KOTOPAs JETUT OTPE30K MOIMOJIAM.
27. Yo Takoe HamnpasiIsAIOLIME KOCUHYCBI BEKTOpa?
28. KakoBbI (hopMyIbl BEIYMCIIEHUS HAITPABIISIOMINX KOCHHYCOB?
29. YcnoBue, KOTOpOMY JOJKHBI YOBIIETBOPATH HAIIPABIISIOIINE KOCUHYCHI.
30. KoopanHaTel €TMHUYHOTO BEKTOpPA Ye€pe3 HAIPABISAIOLINE KOCUHYCHI.
31. YUto Ha3bIBaeTCS CKAJIIPHBIM ITPOU3BEACHUEM BEKTOPOB?
32. KakoBbI CBOMCTBA CKAJISPHOTO MPOU3BEACHUSA?
33. YcnoBue NepneHIuKyISIPHOCTH IBYX BEKTOPOB.
34. Kak BwIpaxkaeTcsi B KOOPAMHATHOW (opMe HEOOXOIUMOE W JIOCTATOYHOE YCIOBHE
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 33/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 o6memy ypaBHEHUIO NPsSMOI Ha MJIOCKOCTH OMPEIENIUTh €€ HOPMAJIbHBIN 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 HmapajjielIbHOCTH JBYX NpPSMBIX (JIBa ciydas: HpsMble 3aJaHbl 00-
IIMMHU YPaBHEHUSIMHU; MPSIMBIE 33/1aHBI C YTIIOBBIMHU KOA(UIIEHTaMH1)?

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

11. Kaxk BBIYMCIUTH PACCTOSIHUE OT TOUYKH J10 IPSIMOM?

K teme 5

1. Yto Ha3bIBAETCSI 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 HIKCUEHTPUCUTETOM AJLIuIca?

7. UTo XapaKTepu3yeT SKCLEHTPUCUTET JJUIUIICA, U B KAKUX IpEJeNax HaXOAWUTCSA €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 CUMMETpHH UMeeT rumnepoosa?

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 acuMntoTsl Tunepoob? CKOIbKO aCHMIITOT UMEET rurnepodona?

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 Oceil CUMMETpHH uMeeT napadosna?

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 3anuchIBaeTcsi ypaBHEHHE IUIOCKOCTH, IMPOXOJAIIEH 4Yepe3 TOYKY MEpPHEHAMKY-
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. [laTp onpeneneHue yria Mex1y IOCKOCTAMU?

7. YcinoBue napamuiesibHOCTH JBYX IJIOCKOCTEN?

8. YcnoBue nepneHIuKyIspHOCTH ABYX MIIOCKOCTEH?

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 3a/1aTh IPSIMYIO 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 ycioBre napajuieIbHOCTH MPSIMON U INIOCKOCTH B IIPOCTpaHCTBE?

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

K teme 7

1. Yro Ha3bIBaeTCs IOBEPXHOCTBHIO BTOPOTO MOpsiAKa?

. Kakas moBepXHOCTb Ha3bIBa€TCS LIMJINHIPUUECKOM?

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

. Kakas nuHus siBiseTcst HanpapiAIoen SJUITMIITHYECKOr0 HMIUHIpa?

. Kakas nmuHus SBISETCS HAPABISIFOIICH TUIEPOOTNIESCKOTO IMIHHIpa?

. Kakas moBepXHOCTb Ha3bIBAE€TCS KOHUYECKON?

. Kakas nuHus Ha3pIBaeTcs HalpaBIIsiOIed KOHUYECKONH TOBEPXHOCTH?

9. Yto Ha3kIBAETCS DILUIAIICOUIOM?

10.Yto Ha3bIBa€TCS OHOMOIOCTHBIM TUTIEPOOTIOUI0OM?

11. Yro Ha3bIBaeTcs ABYMOJIOCTHBIM TUIIEPOOTIOUIOM?

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 IENCTBUS CIIOKEHNS, yMHOKEHHUS U JEJIEHUS KOMIUIEKCHBIX YuCen?
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

0 3N L kAW

Kpamxue memoouueckue ykazanus
Teopernyeckuii Orpoc MPOBOAUTHCS MOCTIE 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 CTYACHT U3JIaraeT MaTepuall HeMOIHO U JAOMYCKaeT HETOYHOCTU B ONPE/ICIICHUH TIOHATHI
WK (OPMYITMPOBKE MPaBHJI, M3JIaraeT MaTepral HeMOoCIeJOBaTeNIbHO U IOMYCKAET OLINOKU
CraBuTCS, €CIH CTYIEHT OOHapy)KUBAeT HE3HAHHE OTBETa Ha COOTBETCTBYIOIIEE BOMIPOCHI, IOMYCKAET

2 0-11 | ommOku B popMyITHPOBKE ONPEAEIEHIHA U MPABIII, HCKAKAIOIINE UX CMBICT, OECIOPSIIOYHO H HEYBEPEH-
HO H3J1araeT MaTepHal




5.2 Ilpumepnl 3a1aHui 1J1s1 BHITOJHEHUS KOHTPOJbHBIX 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 |. HaiiT 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 1Mo3BoJIsieT ONpeeNuTh YpOBEHb YCBOSHHs MaTtepuana. Ilepen BbI-
MOJIHEHUEM KOHTPOJIbHOM paboThl HEOOXOAUMO O3HAKOMHUTBCSI C TEOPETUUYECKHM MaTepUalioM,
NPE/CTAaBICHHBIM B MPE3EHTALMAX U Ha JIEKIMH, MpopaboTaTh METOAbI pelIeHUs 3aj1ad, pac-
CMOTPEHHBIX B TUIOBBIX IpHUMEpax. 3a pa3bsICHEHUEM TPYJHO 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, METOI TPABUIILHbBI

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 1uaronaieit, 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 1mo3BoJISIET ONPEAEIUTh YpOBEHb ycBOeHHs MaTepuana. [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 YCBAaMBAaEMBIX 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, METO IPABUJIbHBL

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

Kontpoabnas padora Ne3 «IIpsimas Ha miockoctu. Ilpssvasi 4 MJI0CKOCTH B MPoO-
crpancTBe. [loBepxHocTm».
1. dan tpeyronpuuk ¢ BepumHamu A(0;-4), B(3;0) u C(0;6) . CoctaBuTh ypaBHEHHE U
HalTu JUIMHY BbICOThI CH.
2. CoctaBuTh ypaBHEHHE TNIOCKOCTH, ITPOXOIsIeit uepe3 Touky M(2; -3; 1) mapamiensHo

BeKTOpaMZ =(-321) u b= 0;2;3).
3. Haiitu ypaBHeHue npsmoi, npoxosiieii yepe3 Touky A(5;-1;-3) mapamienbHo mps-
MO
2Xx+3y+12=6,
{4x—5y—z—2=0.

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

Kpamkue memoouueckue ykazanus

KontponbHas pabota 1mo3BoJsieT ONPECIUTh YPOBEHb YCBOSHUsI MaTepuaia. [lepes Bbi-
MOJITHCHHEM KOHTPOJIBHOH padOThl HEOOXOJIMMO O3HAKOMHTBCS C TCOPETUUYCCKUM MaTEPHAIIOM,
MPEICTABICHHBIM B MPE3EHTAIMAX W Ha JIEKIHUH, MPOpadoTaTh METONBI PEIICHMs 3a1ad, pac-
CMOTPEHHBIX B THUIIOBBIX MpUMeEpax. 3a pa3bICHEHHEM TPYJIHO YCBAaMBAaE€MbIX BOIIPOCOB Kypca
HEO0OXOIMMO 0OPATUTHCS K TIPETIOIaBATEIIO.

Illxana oyenuxu
Onenka | bamner | Onucanue
5 4 3a1aHus BBITOJIHEHBI MOJHOCTHIO M TPABIIILHO
3amaHust BBIMOJIHEHBI OJHOCTHIO, C HECYIIECTBEHHBIMH OLIMOKAMHU, HO TIOIXO0/] K PEIICHUIO, HIes

4 3
pelIeH s, METOT ITPABHUIbHBI

3 2 3aaHus BBITIOJIHEHBI TOJHOCTHIO, C CYIECTBEHHBIMU ONIMOKAMHU, HO TOIXO/ K PEIICHHIO, HICs Pe-
HICHUSI, METO]T TIPABHJIBHBI

2 0-1 3agaHus He BBHITIOIHEHBI WK BHIOJHEHB HENPABIIIBHO

5.3 BapuaHTbl HHAMBUAYAJbHbBIX JOMAIIHUX 3aJaHU I

U3 Nel

Brrauciuts OIMPEACIIUTEIIb MCTOAOM IMOHUKCHUA ITOPAAKA 1O BTOPOT'O
1 2 1 -1
2 -1 1 0

-2 4 1 -1
3 -3 2 2

Kpamxue memoouueckue yxazanus
[Ipu BBINOJHEHUM WHAWBUAYAJIBHBIX JIOMAIIHUX 3aJaHUM HEO0O0XOAWMO HCMOJIb30BaTh
TEOPETUUECKHUI MaTepual, JieJaTh CChbUIKM Ha COOTBETCTBYIOIINE TEOPEMBI, CBOMCTBA, POPMYJIbI



u ap. Pemmenne N3 BeimonHsETCS TOAPOOHO U COMEPKUT HEOOXOUMBIC MOSICHUTEIBHBIE CChLIT-
KH.
IlIxana oyenku

Ouenka | bamiel | Onucanue

5 3 3amaHus BBINOJIHEHBI OJHOCTHIO U NIPAaBUIIBHO, paboTa 0()OpMIICHA COTIIACHO TPEOOBAHMSM, pellle-
HHE COJICP>KUT HEKOTOPbIe HETOYHOCTH 1 HECYIIECTBEHHBIE OIIHOKH;

4 2 3amaHus BBINOJIHEHBI MOITHOCTHIO, C HECYIIECTBEHHBIMH OMINOKAaMHU, HO TIOAXO/ K PEIICHUIO, Hes
peleHus, MeTOA NPaBMIIBHBI, padoTa oopMiIeHa COTTIACHO TPEOOBAHUSM;

3 1 3amaHus BBINOJIHEHEI OJHOCTBIO, C CYIIECTBEHHBIMHU OIIMOKaMU, HO ITOJXOM K PEIICHHIO, s pe-
IICHHMs1, METOJ] IPaBIIIBHBL, paboTa oopMiIeHa He IO TpeOOBaHHIM

2 0 3agaHus He BEITOIHEHB! MIIH BBITTOJIHEHB! HENTPABIIILHO

W13 Ne2

Pemnte HEOJHOPOAHYIO CHCTEMY JIMHEHHBIX anreOpauyeckuX YpPaBHEHHMH METOIOM
l'aycca:
(2%, + 2x, — 3X5 + x, =11,
X; +3X; — 2X, = -6,
| X, + 3%, = X3 + 2x, =12,

l3X1 + X, +4X; —2X, = -3.

Kpamxue memoouueckue yxkazanus
[Ipy BBITIOJIHEHUU HWHAWBUIYAIbHBIX JOMAIIHUX 3aJaHUl HEOOXOJIHMMO HCIIOJIb30BATh
TEOPETUYCCKHUI MaTepual, JIeJaTh CCHUIKM HAa COOTBETCTBYIOIINE TEOPEMBI, CBOMCTBA, (POPMYJIBI
u 1p. Pemenne /I3 BoIMOTHASTCS MOAPOOHO M CONEPIKUT HEOOXOAMMBIC IMOSCHUTEIILHBIE CChLIT-
KH.
Llxana oyenuxu

Onenka | bamel | Onucanne

5 3 3agaHus BBIIOIHEHBI MOJHOCTHIO M IPAaBIIIBHO, paboTa oopMIiIeHa COTIIacHO TPeOOBaHHM, pellie-
HHE COJICPIKUT HEKOTOPbhIE HETOYHOCTH U HECYIIIECTBEHHBIE OIIHOKH;

4 2 3amaHusl BBINOJIHEHBI OJHOCTBIO, C HECYIIECTBEHHBIMH OIIMOKaMH, HO TTOJIXO0]] K PEIICHUI0, HIes
pelIeHus, METOI IPAaBIIILHBI, paboTa 0opMIICHA COTTIACHO TPEOOBAHUSM;

3 1 3amaHust BBIMOJIHEHBI IOJHOCTHIO, € CYIECTBEHHBIMU OIIMOKAMU, HO MOJIXOJ K PEIICHHIO, HEes pe-
HIEHUsI, METOJI PaBHJIbHEL, paboTa oopmileHa HE IO TPEOOBAHUAM

2 0 3agaHus He BBHITIONHEHBI WIH BBINOJHEHB HENPABIIIBHO

UJI3 Ne3

Jloka3zaTh, 4TO cUCTEMa JIMHEHHBIX ajreOpandyeckux ypaBHEHUI COBMECTHA U PEIIUTH e€:
1) MaTpUUHBIM METOJIOM;
2) no popmynam Kpamepa.
[—Xq +2X5 + X3 =7,
2Xq — X9 +5xg3 =1,
{3x1 -3X9 +2x3 =10.
Kpamxue memoouueckue yxazanus
[Ipu BBINONHEHUM WHAWBUAYAJIBHBIX JIOMALIHUX 3aJlaHUM HE0O0XOAHMMO HCHOJIb30BaTh
TEOPETUYECKUI MaTepual, Jej1aTh CCBUIKM Ha COOTBETCTBYIOIUE TEOPEMBI, CBOMCTBA, (HOPMYJIbI
u 1p. Pemenne NJ13 BeimonHseTCsS MOAPOOHO U COACPKUT HEOOXOAUMBIE MOSICHUTENBHBIE CChLI-
KH.

IlIxana oyenku
Ouenka | bamer | Onucanue
3aIIaHI/I$I BBITIOJIHEHBI ITIOJIHOCTBIO U IPABUJIBHO, pa60Ta oq)opMneHa COTJIaCHO Tp€6OBaHI/ISIM, pemre-

5 3 HHE COJICPIKUT HEKOTOPbhIE HETOYHOCTH U HECYIIIECTBEHHBIE OIIHOKH;

4 2 3a}13.HI/I$[ BBITTOJIHCHBI ITOJIHOCTHIO, C HeCyLLleCTBeHHbIMI/I OIJ_IH6KaMI/I, HO IOAXOI K pCIICHUIO, UJIEA
pelieHus, METO IPAaBUIILHBI, paboTa 0opMiIeHa COTTIACHO TPEOOBAHUAM;

3 1 3agaHusl BBINOJIHEHBI OJHOCTBIO, C CYIIECTBEHHBIMHU OIIMOKaMH, HO MOJXOJ K PEeLICHHIO, A pe-

IIEHHMs, METOJ] IPaBIIIBEHBI, paboTa odopmieHa He 10 TpeOOBaHUIM
2 0 3agaHys He BEITOTHEHB! MIIH BBITTOJIHEHB! HENTPABIIIHHO




N3 Ned

Jlausl Bepmuabl Tpeyroiabauka ABC  A(4;5) , B(3;-2) , C(-5;6) .

Haittu:

a) ypaBHEeHHE CTOpOHHBI AB;

0) ypaBHenue BeicoThl CH;

B) ypaBHeHHE MearaHbl AM;

r) Touky N nepeceuenus Meauansl AM u BoicoTsl CH;

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

Kpamxue memoouueckue yxkazanus
[Ipu BBIIOJIHEHUW WHAWBUIYATbHBIX JOMAIIHUX 33JaHU HEO0OXOJUMO HCIOJIb30BaTh
TEOPETHYECKUI MaTepual, JeJiaTh CChIIIKA Ha COOTBETCTBYIOIIME TEOPEMBI, CBOMCTBA, ()OPMYIIbI
u ap. Pemenne M3 BeimonHseTCs MOAPOOHO M COAEPIKUT HEOOXOUMBIC MOSICHUTEIBHBIE CChLIT-
KH.
IlIxana oyenku

Onenka | bamsl | Onucanue

5 3 3amaHusl BBINOJIHEHBI OJHOCTHIO U NIPAaBHIIBHO, paboTa 0()OpMIICHA COTIIACHO TPEOOBAHMSM, pellie-
HHE COJICP>KUT HEKOTOPbIE HETOYHOCTH 1 HECYIIECTBEHHBIE OIIHOKH;

4 2 3a/1aHus BBIOIHEHBI IOJHOCTBIO, C HECYIIIECTBEHHBIMH OIIMOKAaMHU, HO HOAXO K PEIICHHIO, HIIes
peleHus, METOA IPaBIIBHBI, padoTa 0opMiIeHa COTTIACHO TPEOOBAHUSM;

3 1 3agaHus BBINOJIHEHBI OJHOCTBIO, C CYIECTBEHHBIMHU OIIMOKaMU, HO MTOJXOM K PEIICHHIO, HAes pe-
IICHHMs1, METOJ] IPaBIIIGHBI, paboTta odopmiIeHa He 110 TPeOOBAHUIM

2 0 3agaHus He BHITOIHEHBI HIIH BBITTOJIHEHB! HENTPABIIHHO

W13 Ne5
1 .
1. IlocTpouTh KpUBYI0 p = ————— B INOJSIPHOM CHCTEME KOOPAMHAT IO TOYKaM,
3(1-cos @)

T
JaBas 3HAYCHUA 4€PEC3 IMPOMEIKYTOK —, HAYHMHAA OT ¢ = 0.
8

2. Haiitu ypaBHeHHE MOJIYyYEHHON JIMHUU B MPSMOYTOJIbHON JAEKapTOBOM CUCTEME KOOp-
JIMHAT, Ha4yajao KOTOPOM COBIAAAET C MOJIIOCOM, a MOJOKUTEIbHASI IOIYyOCh a0CIUCC — C TOJIsIp-
HOM OCBIO U M0 YPaBHEHUIO ONPEIENINTE BU KPUBOH.

Kpamxue memoouueckue yxkazanus
[Ipy BBIIONIHEHUU HWHAWBUIYATbHBIX JOMAIIHUX 3aJaHUNl HEOOXOJHWMO HCIONIb30BATh
TEOPETHUUECKUIN MaTepual, JejiaTh CChIIKA Ha COOTBETCTBYIOIINE TEOPEMBI, CBOMCTBA, (POPMYITBI
u ap. Pemmenne N/I3 BrimonHseTcs moapoOHO U COACPKUT HEOOXOAUMBIE TTOSICHUTETIbHBIE CChLI-
KH.
ILllxana oyenxu

Ouenka | bamer | Onucanue

5 3 3a7aHust BEITOJIHEHBI TOJHOCTHIO M PaBHIIbHO, pPaboTa 0(hopMIIEHa COTJIACHO TPEOOBAHU-
SIM, pellIeHNe COAEPKUT HEKOTOPBhIE HETOYHOCTH M HECYIIIECTBEHHBIE OIINOKH;

4 2 3a7aHust BRITOJIHEHBI TOJHOCTHIO, C HECYIIIECTBEHHBIMU OIINOKAMH, HO ITOJIXO0]] K pelle-
HMIO, HJiesl PEIICHHs, METO/ IPaBHJIbHBL, paboTa 0()opMIIeHa COTJIACHO TPEOOBAHUSIM;

3 1 3a7aHust BBIIIOJIHEHBI MTOJHOCTHIO, C CYIIECTBEHHBIMH OIIMOKAaMH, HO MOAXO/ K PEIICHHIO,
nzies peIIeHns, MeTOJ] IPaBIIIBHEI, paboTa oopmMieHa He O TPeOOBAHMSIM

2 0 3aJaHMs He BHITIOIHEHB! WIN BBINOJIHEHbBl HENPABUIIBHO

N3 Neb

1. BeImoTHUTE AEHCTBUS HAJl KOMITJIEKCHBIMU YUCIIAMH B alireOpandeckoi popme

a) z=5(1+2i)2(@L+3i);



(3-2i)5+1i)
2i(3-i)
2. Haiitu (71+ \/Ei)Y.

3. Pemuth ypaBHEHHE 2z

0)z=

A '}

Kpamkue memoouuecxue ykazanus

[Ipy BHINOJHEHUM WHIWBHAYAJIBHBIX JTOMAIIHMX 3aJlaHU HEOOXOJIUMO HCIIOJIb30BaTh
TEOPETUYECKHI MaTepual, IeJaTh CChUIKU HAa COOTBETCTBYIOIINE TEOPEMBI, CBOMCTBA, POPMYJIBI
u 1p. Pemenne NJ13 BoImoaHAETCS MOAPOOHO M CONEPIKUT HEOOXOAMMBIC IMOSCHUTEIILHBIE CChLIT-
KH.
LlIxana oyenku

Ormenka | bamner | Onmcanne

5 3 3amaHus BHIITOJIHEHBI IOJTHOCTHIO M IIPaBHIIHHO, paboTa opopMIIeHa COTiIacHO TpeOOBaHNU-
SIM, PEIICHNE COJCPIKUT HEKOTOPBIE HETOYHOCTH U HECYIIECTBEHHBIC OLTHOKH;

4 2 3aaHus BEIIIOIHEHBI TOJHOCTHIO, ¢ HECYIIECTBEHHBIMH OIIMOKaMH, HO MOAXOJ K pelle-
HUIO, UZes PEUICHHs, METOJl IPaBIIIBHBL, paboTa 0opMIIEHa COTIIACHO TPEOOBAHHAM;

3 1 3a1aHus BEIIIOHEHBI TOJHOCTBIO, C CYIICCTBCHHBIMU OIIMOKAMH, HO TIOAXO0/ K PEIICHUIO,
uJies peleHNsl, METOJI TPABHIIbHBI, paboTa ohopMIIeHa HE IO TPEOOBAHUAM

2 0 3ajaHus He BBIIOJHEHBI MM BHIIIOJHEHB! HEMPABUIILHO

5.4 IIpumepbl TECTOBBIX 3aIaHUH
HTOroBolil TECT MO AUCHHUILINHE

1 3 4
1. Onpenenurens -2 1 2| paBeH.....
-3 2 -1

paBeH......

(—2 3 o\ (—2 3 o\
3. Benm A=| 1 2 1|, B=|-3 1-1]|, TO d2J€MeHT ¢, Marpuupl C = A-B pa-
L—s 1—1} L—4 3—2}
BCH....
(-2 %)
2 1-1-2 |1 4]
4, Z[J'IH MaTpun A=( 4_3 5_1OJ, B =| 5_2| HMCIOT CMBICII BBIpAKCHU A
o1
1Ha+287
2)(A+B)T
3)3a-BT
4) AT - 2B

5)B” +3A”



HOM

k -8
5. Marpuna A = [ ) j SIBJISICTCS] HEBBIPOXKACHHOM (HEOCOOCHHOW) IpH k HE paB-
1)-4
2)2
3)4
4)8

9x+3y =09,

6. Jlnsa cuctemMbl CyMMa X + Yy paBHa ......

4x+6y =-10

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

— — v
8. U3BecTHO, uTO |a| =3, ‘b ‘ = 2. YToJ MeXy STUMHU BEKTOpaMu paBeH ¢ = — . CKajsp-
2

HOE IIPOU3BEACHUE ab paBHO ....

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

10. [yt KOJUTMHEAPHBIX BEKTOPOB a = (2,-3,1), € = (4,X,y) X ¥ Y COOTBETCTBEHHO PaBHbI
1)2u -6
2)-6 u 2
32u6
4)6 u 2

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

IIPU X paBHOM

x—2_ y-3

5

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

12. YpaBHeHHe MpsIMOii, TPOXOAAIIeH depe3 TOUKY A(—2,3) , HIepIeHANKYISIPHO MPSMON

, IMEET BH]T

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

13. YpaBHEeHUE TOCKOCTH, MPOXO/ISIIEH Yepe3 TOUKy B(—1,4,—5) mapauieIbHO TUIOCKO-

CTH YOZ , UMEET BU]

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

Xx-1 +2 z2+5 X -2 z+3
14. Jise npsiMble _Yre . A A
5

SABJIAIOTCA

1)napannenbHbIMU
2)nepeceKaronMMHCS
3)coBIaIalOIUMH
4)cKpenBaroMMHCS



2 2

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

117
16. Ecin z, = -5+1i, z, =1+ 6i, TO pa3HOCTb J€IICTBUTEIBHON U MHUMOM YacTel uncia
Zl
— paBHa
ZZ
30
1)- —
37
27
2)-—
37
28
3)-—
37
33
4)- —
37

Kpamkue memoouueckue ykasanus
I[ITM copepxaT TeCcTOBBIE 3aJlaHUSI C BHIOOPOM OJHOTO WJIM HECKOJBKUX IMPaBUIIbHBIX

OTBETOB, BBO/I YHCJIA.
Llxana oyenuxu

Onenka | bambl Onucanue

5 20 3agaHue BHITOJIHEHO MOJHOCTHIO M @0COIIOTHO MPABUIIBHO.

4 16-19 3a/1aHye BBIIOJIHEHO MOJHOCTHIO U IPaBUIIBHO, HO PEIICHHE COACPIKUT HEKOTOPBIC HETOYHOCTH M HECy-
HIECTBEHHBIE OINOKH.

3 9-15 3a/1aHue BBIMIOJIHEHO HE MOJHOCTHIO, C CYIIECTBEHHBIMH OIIMOKaMH, HO TTOJXO0/( K PEUICHHUIO, HEs pelie-
HHS1, METO]] IPABUJIBHBI.

2 18 3aanue BBIIOJIHEHO HACTHHHO, HMeEeT OLIMOKH, OCYIIECTBIICHA MTOMBITKA PELICHNS HA OCHOBE TIPABHJIb-
HBIX METOJIOB U HACH peLICHHUSL.

5.5 IIpumMepsbl TECTOBBIX 3aJaHUI

Tecr 1
3 0 5
1. Onpenenurens |-2 1 2 | paBeH...
-6 1 3
1-2 5 9
2. Panr marpuiel | b paBeH. ..
1 3 3 4
L 12 3 4

|
|
( -1-5-3

3. lnst aiieMeHTa a, Marpunbl | 4-2 1 | anredpandeckoe TOMOJIHEHHE PABHO ...
L 2 6 4

-6 -5
4. Jlns Matpuisl A = ( 5 J oOparHas Matpuna A

1(-3 5
l)cyiecTByeT 1 umeeT BUL A~ = _[ 5 6}
31-3 -

1(-3 -5
2)CyNIECTBYET M UIMEET BUJL A~ = —( . Gj



1(-3 5
3)cyIecTByeT U MMEET BH]T A= —[ j
33

-3 -6
4)HE CYIIECTBYET
(13
2 1-1-2 | 1-2 |
5. Eciin A=[4_3 5_10) B:| 1) |,T03J'ICM6HT c,, MaTpulel C = A-B paBeH ....
La=s)
6.Ecom A ,-B,, =C,.,TOrla m U N paBHBI
I)m=3n=5
2)m=5n=2
3Am=2,n=5
dm=3,n=2

(015]

1
7. lnst matpury A=(1 0 3), B:(

J , C=|7 3 6| CymecTByeT IpOU3BEICHHUE
5

L4 2 1J
1)BC
2) AC
3)cA
4) AB

8. HeBbIposkIeHHON MaTpHIIEH SBIISETCS MaTPHUIIA:

1 1 1 1 00 0 3 1

A==(3 ZJ ' B=|3 3 3}; C ::(2 3 0} , D =|(0 5 4}

32 L4 0 1} L3 1 4J Lo 0 1J
1)D
2)A
3)C
4)B

2x—-7y+3z=0

9. Cucrema IMHEWHBIX ypaBHEHUH { 3X +5y + 2z =0 HMeeT:

{ 4x +2y-2=0
1)He uMeeT pereHui
2)eIUHCTBEHHOE peIICHUE
3)MHOXECTBO peleHHH
4)Tpu perieHus

. L 3% +6x,-9x, =12
10. B cucreme TUHEHHBIX ypaBHEHUH KOJIMYECTBO Oa3MCHBIX TIe-
X, +2X, =3x, =4
PEMEHHBIX PABHO ....

Kpamxue memoouueckue yxazanus

IIT™M COACPpKAT TCCTOBLIC 3aJaHUA C BLI60pOM OIHOTO WJIM HCCKOJIbKHUX MPaBUIIbHBIX
OTBE€TOB, BBO/J UHCJIa.



IlIxana oyenku
Onenka | bamisr Onmucanne

5 3 3a1aHue BBITTOJIHEHO MOJHOCTHIO M a0COIOTHO MPABIIIBHO.

4 2 3agaHue BBIOJIHEHO MOJHOCTHIO M IPAaBWIIBHO, HO PELICHUE COJEP)KUT HEKOTOPBIE HETOYHOCTH U HECY-
HIECTBEHHBIC OIITHOKH.

3 1 3agaHue BBINOIHEHO HE MOJHOCTHIO, C CYIIECTBEHHBIMH OLIHMOKAaMH, HO TIOAXO0/ K PEIICHUIO, Hes pelie-
HYSI, METO]T TIPABHJIHHBL.

2 0 3ajaHre He BBIITOJIHEHO, MMEET OIIHOKH.

Ha

5.6 Ilpumepnbl TECTOBBIX 3aJaHUI

Tecr 2
1. Bektop a = (0,2,—5) 00pa3yeT ¢ OChI0 a0CIHCC yroll
1)a =0

2)0<a<£
2

Ny = =
)Ol2

4)£<a<7r
2

2. JI1si BEKTOpOB & = 2i —2 j—3k H C = —2i — k JMHeiiHas KOMOUHALKS — 53 — 4C paB-

1)-2i +10 j—19k

2)-2i -10 j-19k

3)2i 10 j-19k

4)-2i +10 j+19k

3. [lns BekTOpOB a = (2,-4,1), b= (1,-11), ¢ = (-2,-3,1) BeIpaxeHUe (a — E)E paBHO ...

4. VI3BeCTHO, 4TO CKAJIAPHOE MpOoU3BeAcHUE ab =10 , |eT | = 4, yTOJI MEXAY dTUMH BEKTO-

p _
pamu paBeH ¢ = — . JlinHa BekTopa ‘b‘ paBHa ...
3

5. Beipaxenue i > —2i - j- j2+4)-k —3k? +2k -i paBHO....
6. Ecniu A(-2,5,-2), B(4,-3,2), C(-4,5,2), To miomaab Tpeyroaprauka ABC paBHa...

7. 17151 KOJUTMHEAPHBIX BEKTOPOB b = (-2,1,x), ¢ =(-6,y,3) X1 Y COOTBETCTBEHHO PaBHBI
1)-1u3

2)-1u-3

3)1u-3

Hlu3

8. JIyist epIeHIUKyIAPHBIX BEKTOPOB b =i —4 j+ xk , € = —2i —k X paBHo ....

9. Bektopbl a =2i +4] -3k , b = xk , € =3i —4]—5k SBIAIOTCS KOMILIAHAPHBIMHU TIPH

X paBHOM

1)-2
2)0
3)2
4)4
10. CyMMa mpoeKIHii BeKTOpa 3i xi +2i x j+ jx j—3jxi +2]xk —k x ] paBHa ....



Kpamkue memoouuecxue ykazanus

I[ITM copepxaT TECTOBBIC 3aJaHHUSI C BHIOOPOM OJHOTO WM HECKOJBKUX TPABUIBHBIX
OTBETOB, BBOJI YHCIIA.
LlIxana oyenku

Onenka | bamaer | Onucanue

5 3 3aaHye BBIIOJIHEHO MOJHOCTHIO U a0COIIOTHO MPABUIIBHO.

3aZ[aHI/I€ BBITIOJIHEHO MMOJTHOCTBIO U IIPABUJIBHO, HO PEIICHUE COACPIKUT HEKOTOPHIC HETOYHOCTHU U HECY-

4 2
[IECTBEHHBIE OMINOKH.

3 1 3ajaHue BHIOJIHEHO HE MOJHOCTHIO, C CYIIECTBEHHBIMU OIMUOKAMU, HO TTOXO0] K PEIICHHIO, HIEs perie-
HHsI, METOJT TPABUITBHBI.

2 0 3aaHue He BBINOJIHEHO, UMEET OIINOKH.

5.7 IlIpumMepsbl TeCTOBBIX 3aJaHUI

Tect 3
1. YpaBHeHue npsMoi, mpoxo el yepe3 TOuKy A(-2,5) mapauielIbHO BEKTOpY

b = (1,-1), umeet BUA

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

2. Eciu Touka C(x,,5) NPUHAUICKUT NPSIMOM — 4X + y —1 =0, TO KOOPAUHATA X, PaBHA..

3. KBagpat paccrostHust OT TOYKH B (4,5) 10 IpsAMOil 5x +2y —1=0 paBeH ....

4. Ilnomanp TpeyroiabHUKaA, 0Opa30BaHHOTO MPSMOM 4X —y +8 =0 U KOOPAUHATHBIMU
0OCsAMHU, PaBHa ...

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

5. [Ipsimble u _J SIBJISIFOTCS
y=3t-1 2 -6

1 )mapaieabHBIMU

2)nepeceKarouMMICs U EPHEHIUKYISIPHBIMU
3)nepeceKkarolUMUCs U HeMepIeH TUKYIIPHbIMU
4)coBmaiatoIUMHI

2x+y—-22+1=0
6. Ecim ipsimast 3a1aeTcst 0ONMMH YpaBHCHHSIMH , TO €€ Hallpas-
3IXx—y+2z+2=0

JISTFOTITHM BCKTOP UMECT KOOPJANHATHI

1)(0,10,-5)
2)(0,-10,-5)
3)(10,0,-5)
4)(0,-5,-10)
2 2
7. Z[J'ISI JJIJIUIICA (X _92) + (y —;3) =1 OCIMH CUMMCTPUU ABJIAKOTCA IPSAMBIC
x=2
2)x=-2
3)y=3
4)y =-3

8. PaccrostHre MKy apaJjIeTbHBIMU TUIOCKOCTSIMA — 2X + 4y +4z2+9=0 1
—2X+4y+4z-3=0 paBHO ...

9. U3 tpex mnockoctert Q1: 2x+3y+z-1=0, Q2: 6x+y-2z+2=0, Q3: 4x+6y+2z+4=0, mapain-
JICITEHBIMH SIBJISTFOTCSI:

1) Q3 u Q2



2) HeT napajieNbHbIX IJIOCKOCTEN

3) Q2 u Ql

4)QluQ3

10. YpaBHenue x° —4x +y’ =0 ONpenesieT OKPYKHOCTh Panyca ...

Kpamxue memoouueckue yxkazanus
I[ITM copepxaT TECTOBBIC 33JaHUSI C BHIOOPOM OIHOTO WM HECKOJBKUX MPaBUIBHBIX

OTBETOB, BBOJI YHCIIA.
IlIxana oyenku

Onenka | bamier Onmcanne
5 3 3alaHre BBITIOJIHEHO MOJHOCTHIO U a0COTIOTHO MPABHIIBHO.
4 2 3amaHue BHIMOJHEHO MMOJHOCTHIO U MIPABUIIBHO, HO PELICHUE COEPKUT HEKOTOPhIe HETOYHOCTH U HECy-
MIECTBCHHBIC OIIUOKH.
3 1 3amaHue BHIIOIHEHO HE MOJHOCTHIO, C CYIIECTBEHHBIMH OIIMOKAaMH, HO IIOAXOA K PEIIEeHHIO, HIIesl perie-
HUSI, METOJT TIPABHJIbHBL.
2 0 3a/1aHue He BBIMOJIHEHO, UMEET OIMNOKH.

Z,-7,

5.8 IIpumMepsbl TeCTOBBIX 3aJaHUI

Tecr 4
1. Ecnu z, =-6+5i, z,=-4+i, TO cCyMMa JeWCTBUTEIHLHOH M MHUMOM YacTed 4wucia

paBHa .....

2. Jlyist KBaApaTHOTO ypaBHEHUs z° +147 + 58 = 0 cymMMa JEHCTBUTENLHOM 1 MHUMOM Ya-

cTe KOPH:, JICKAIICT'O B HWKHEH MOJIYIIJIOCKOCTH, paBHA ...

3. ApryMeHT KOMILIEKCHOTO YUCIa Z = NE paBeH
T
1)~
3
4
2) ar
3

11~
3)—
)6

AN
)6

4. Monynb KOMIUJIEKCHOTO Yyucia z =1-— J3i PaBEH ...

Kpamxue memoouueckue yxazanus
IITM copepxat TeCTOBBIE 3aJjaHHsI C BBIOOPOM OJHOTO MPaBUJIBHOIO OTBETA, BBOJ YHC-

Jia.
IHlIxana oyenku
Onenka | bamibr Ornucanue
5 3 3aj1aHKe BHIOJHEHO MOJHOCTHIO M a0COIIOTHO MPABUIIBHO.
4 5 3ajiaHue BHIMOJIHEHO MOJHOCTHIO U MPABUIIBHO, HO PEICHHE COAEPKUT HEKOTOPBIE HETOUHOCTH U HECY-
[[ECTBEHHBIE OIIHOKH.
3 1 3ajiaHue BHIMOJHEHO HE MOJHOCTHIO, € CYIIECTBEHHBIMH OIIMOKAMHU, HO MOXO0J( K PEIICHHUIO, HIEs pelle-
HUA, METO l_lpaBHJ'lebI.
2 0 3a7aHKe HE BBIIIOJIHEHO, MMEET OLIMOKHU.
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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

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

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

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

- IPUBUTHUC CTYACHTAM HABBIKOB UCCIICAOBAHUA C UCIIOJIB30BAHNECM MCTOL0B aﬂre6pbl;

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

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

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

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

PesynbraTbl 00y4YeHus 110 AUCIUIUINHE
Kon u Konn
Haspanue (dhopmyIrpoBKa
OITOIT BO, | dopmympoeka MHJIKATOpa Kon
COKpaliecHHOC KOMIICTCHIINHN JOCTHIKCHUS peE3yiib cDOpMyJ'H/IpOBKa pe3yiibTaTta
KOMIETEHINH
TaTa
38.03.05 OIIK-1: OIIK-1.2k : P1 3HaHHE | OCHOBHBIX MOJIOKCHHH BEKTOPHOI
«buznec- Cnocoben Hcnons3syer U TUHEHHOU anreOpsl,
nHdopmaruka» | ucrons3oBats | GyHZAMEHTaAJIbHbBIC AaHAIIUTHYECKON F€OMETPUU Ha
(b-BN) MOJIOKEHHS, 3aKOHBI TIPUPOJIBI IJIOCKOCTHU U B IPOCTPAHCTBE,
3aKOHBI U OCHOBHEIE TEOPHH KOMIIJIEKCHBIX YHCEJ
METOJbI (usnyeckue n P12 | YMenue | pemars TUNOBBIE 3a1a4H MO
€CTECTBEHHBIX | MaTEeMaTHYECKUE BEKTOPHOH U JINHEWHOH anredpe,
HayK 1 3aKOHBI U METO/IbI AHAIUTUYECKON F€OMETPHUH Ha
MaTeMaTHKH HaKOIJICHHUS, IUIOCKOCTH U B MPOCTPAHCTBE,
JUISL peIIeHus nepeaayn u TEOPHH KOMIUIEKCHBIX YHCET
3anaqd 06paboTku P13 HaBbik | pelieHust TUIOBBIX 3a/1a4 C
HHXCHEPHOM uH}OpMALH VIS IIPUMEHEHUEM MaTEMATUYECKOTO
NEeSITeIbHOCTH | peIleHHs 3a1ad anmapara TeOPUU MaTpPUIl 1
MH)KCHEPHOH CUCTEM JIMHEIHBIX YPABHEHMUIA,
ACATENBHOCTH BEKTOPHOH anredpsl,
AHAIUTUYECKON T€OMETPUH,
AHATTUTHYECKUMH METOIaMHU
HCCIIEIOBaHHs TEOMETPHUUECKUX
00BEKTOB

B mponecce OCBOCHUA OJUCHUINIMHBI PEIIAOTCA 3aJadd BOCIIMTAHUA TapMOHUYHO

pa3BUTOM, MATPUOTUYHONW W COIMAILHO OTBETCTBEHHOW JTUYHOCTH HA OCHOBE TPAIHIIMOHHBIX
POCCHUHCKHX TyXOBHO-HPABCTBCHHBIX U KYJIbTYPHO-UCTOPHUYCCKHUX IIEHHOCTEH, MPEICTaBICHHBIC
B Ta0nure 1.2.

Tabmuma 1.2 — [{eneBbie OpUEeHTHPHI BOCITUTAHUS

®opMHpOBaHNe LICHHOCTEI

BocnuraresabHble 3a1a4n LeneBbie OpUEHTHPBI




(I)Ole/IPOBaHI/le rpamnancxoﬁ MO3UIUU U NTATPUOTU3MA

@opMUpPOBAaHUE YYBCTBA TOPIOCTH 3a [TatpuoTusm

Tpynomobue
noctrxeHus Poccun I'paskiaHCTBEHHOCTD

®opMHpoBaHHe TyXOBHO-HPABCTBEHHBIX IEHHOCTEH

Bocnuranue uyBcTBa fnosra u I'paxknaHCTBEHHOCTH YMmenne paboTaTh B KOMaHE U
OTBETCTBEHHOCTH IIEPE]] CEMbEH U B3anmonomors u B3aUMOIIOMOIIIb
o01IecTBOM B3aHMOYBaKEHHE KommynnkabensHOCT

@®opMHpOBaHHe HAYYHOT0 MHPOBO33PEHUS U KYJbTYPbI MbIIILJIEHHUSA

Oco3HaHue IEHHOCTH
Pa3BuTHe TBOpUYECKHUX CITIOCOOHOCTEH 1 Bsanmonomonts u npodeccuu
YMEHHS pellaTh HeCTaHIapTHHIC 3a1aun B3aMMOYBA)XCHHUE I'nOKOCTh MBILUICHHUS
JIr0603HATETHHOCTH

®opmMupoBaHHE KOMMYHHMKATHBHBIX HABBIKOB H KYJIbTYPhI 001LIEHH

Bocnuranue KynbTypsl 1uanora u Bzaumonomonis u J106poskenaTeIbHOCTh U
YBaKEHMSI K MHEHHIO IPYTUX JIIOJIEH B3aMMOYBayKE€HUE OTKPBITOCTh

2 Mecto aucuuniuHbl (MoayJisi) B ctpykrype OIIOIT

JucuuiuinHa «Anredpa U reoMeTpus» OTHOCUTCA K 0a30BOM 4yacTW LMKIA JUCLUIUIMH
«brmoka 1 Mucumrumner (Moxynu)y yueOHoro muaHa 11.03.02 MuadokoMMyHHKAIIMOHHBIC
TEXHOJIOTUM U CHUCTEMBl CBSI3U M HMEET JIOTMUYECKYI0 U COJEepKaTeIbHO-METOAMYECKYIO
B3auMocBsa3b ¢ gucuumiauHamu  OIIOIL.  JlucumnnuHa OasupyeTcss Ha KOMIIETEHLUSX,
c(OpMHPOBAHHBIX Ha MpeAbIYyILIEeM ypoBHE oOpa3oBaHus. s u3yueHus anreOpsl U reoMeTpuu
TpeOyeTcs KaueCTBEHHOE 3HaHKE IIKOJIBHOIO Kypca anredpbl, FfeOMETPUH, TPUTOHOMETPUH, Havall
aHanm3a, UHQOPMATHUKH.

3. O0beM AUCHUNJIMHBI (MOAYJIs1)

O0bveM aucHUIUIMHBL (MOJYJs]) B 3a4eTHBIX E€AMHUIAX C YKa3aHUEM KOJUYecTBa
aKaJeMHYECKHX YacoB, BBIJIIEJICHHBIX Ha KOHTaKTHYIO paboTy ¢ oOydaromumucs (10 BUIaM
y4eOHBIX 3aHATHI) U HAa CAMOCTOSITENbHYIO pabOTy, MPUBE/IEH B Ta0IuUIE 2.

Tabnuia 2 — O0miast TPy 10€MKOCTh JUCITUTIITUHBI

Tpyno- O0beM KOHTAKTHOH paboThI (Yac)
€MKOCTb
Cemectp
HasBanue g)60 P 1\2&_1 Yactp (O(DO)C A opHa Bueaynu- CPC Toi ]:?
OIOIT BO yi v | MRKYp YAHTOpHAA TopHas T
HUS (3P0, (.E) Beero Taluni
0300) o
nex. | mpak. | ma6. | ITA | KCP
38.03.05
busnec- 00 b1.b 1 4 55 18 36 0 1 0 89 €]
nH(popMaTHKa




4 CTpyKTypa U co/iepKaHue IMCUMILTUHBI (MO1YJIs1)

4.1 CTpykTypa aucuunjanHbl (MoayJs) niass OPO

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

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

Ko pe- Kous-Bo 4acoB, OTBe/ICHHOE Ha Dopma
Ne HazBanue Tembt 3yJIbTaTa
N — Jlex [pakr JIab CPC TEKYILEro KOHTPOJIs
P TEOPETUUECKUH OIpoC,
1 | Onpenenurteny U MaTPULBI P2 PJI[3 4 8 0 17 KOHTpOJbHast padora Nel,
’ tecT 1
TEOPETUUECKUH OIIpoc,
2 CucreMa TUHEHHBIX PJI1, 3 6 0 13 WHJIMBHIyaJIbHOE
anreOpanvecKux ypaBHCHUN PJ12, P13 nomarrHee 3aganne Nel,
TecT 1
. TEOPETUUECKHUH OTIpOC,
3 aa;r?geifm BeKTOpHOH P ;2;[11)’[[3 3 7 0 15 KOHTpOJIbHAs pabota Ne2,
P ’ TECT 2
Pl TEOPETUUECKUH o1poc,
4 | TIpsimas Ha IOCKOCTH PI2 P,I[3 2 4 0 11 KOHTpOJbHast pabora Ne3,
’ TeCT 3
Pl TEOPETHUUECKUH OIpoc,
5 | Kpussle BToporo nopsiaka P2 P’IB 2 2 0 8 HUH/AUBUlyalIbHOE
’ JlomManiHee 3aganue Ne2
TEOPETUUECKHIA OTPOC,
6 BHEOZI;(;CZ;{:TESHMM AT P I[I;I[Il’jlﬁ 2 4 0 11 KOHTpOJbHast pabora Ne3,
pocTp ’ TeCT 3
Pl TEOPETUUECKUH o1poc,
7 | ToBepxHOCTH P2 P’ZB 0 3 0 8 HMHMBHIyaJIbHOE
’ Jomanriee 3aganue Ne3
TEOPETHUUECKUH OIpocC,
PI1, MHIUBUIYaJIbHOE
8 | KomruiekcHble yncia PII2, PI3 2 2 0 6 ﬂOMaHIHe}; sananme Ned,
tecT Ned
Hroro no Taéaume 18 36 0 89

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

Tema 1 Onpeodenumenu u mampuybi.

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



@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MPUMEHsEeMble 00pa3oBaTeIbHBIE
TEXHOJIOTHU: CTaHAapTHas1, «MeTo KOOIIepaTHBHOTO 00yICHHS».

BI/I[[BI CaMOCTOSITEILHOM MNOATOTOBKH CTYACHTOB IO TCME: IMOATOTOBKA TCOPECTUUCCKOMY
OIIPOCY, IIOATOTOBKA K IPAKTHYECKUM 3aHSITUSIM, OATOTOBKA K KOHTPOJIBHOM paboTe, IOAroTOBKa
K Tecty 1, nzydenue marepuana B8 C30 (Moodle), moaroroska k CUTO.

Tema 2 Cucmema nuHelinblx aneedpaudecKux ypagHeHul.

Conepxxanne Tembl: CucrtemMa JHMHEHHBIX anreOpamdeckux ypaBHeHuin (CJIAY).
OcHosnble nousTus. Pemenne CJIAY. DkBuBaneHTHbIE (PaBHOCHIIBHBIE) CUCTEMBl YPAaBHEHHUH.
OrnpeneneHHble U HEOINpEACIeHHbIe, cOBMEeCTHbIe M HecoBMecTHble CJIAY. IlpencraBnenue
CJIAY B marpuunoii dopme. Marpuunbiii ciocod pemenuss CJIAY. Pemienne mMatpudHOTO
ypaBHenusd. [IpaBuno Kpamepa nns pemieHus CUCTeM JIMHEWHBIX YpaBHEHUI ¢ HEM3BECTHBIMU
(reopema). Meton l'aycca nnsi cuctembl JUHEHHBIX YpaBHEHUU C HeW3BeCTHbIMU. CucTema
JUHEHHBIX YpaBHEHHUM ¢ HEU3BECTHBIMU; Oa3UCHBIC U CBOOOHBIC HEU3BECTHHIC (IEPEMEHHBIE).
O61uee n yactHoe perienust CJIAY. OnHopoaHble CUCTEMBI IMHENHBIX YPABHEHUHN U UX PEIICHUS.
OcCHOBHBIE CBOMCTBA OHOPOIHOM cucTeMbl. DyHnameHTanbHas cucrema perenuit (PCP) ogno-
ponuoit CJIAY. Uccnenoanue CJIAY nHa coBmectHOCTh. Teopema Kponekepa — Kanemu.
Jluneitnple npeoOpa3zoBaHus (JIMHEHHBIE oOmepaTophl). Marpuna JIHWHEHHOro Omneparopa.
CoOcTBeHHBIE 3HAUSHHSI U COOCTBEHHBIE BEKTOPHI JINHEHHOTO MPE00pa3oBaHMS.

@opMbl U METOJBI NPOBEACHHS 3aHITUN MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
TEXHOJIOTUH: CTaHAapTHAas, «MeTol KOONEepaTHBHOTO O0YUICHHUS».

Bunel camocTosTeNbHOM MOATOTOBKH CTYIEHTOB 10 TeME: TOJrOTOBKA K TEOPETUYECKOMY
OMpOCy, MOJATOTOBKA K MPAKTHUYECKUM 3aHATUAM, BhimoigHeHue MJI3, moaroroBka k tecry 1,
uzydenue matepuana B CO0 (Moodle), moaroroka k CUTO.

Tema 3 Dnemenmoi 6eKMopHol aneedpuol.

Copepxanue Tembl: IIpsiMOyrosibHble M TOJSPHBIE KOOPAMHATHI HAa IJIOCKOCTH.
[IpeoOpazoBanrs KOOpAMHAT HAa IUIOCKOCTH W B MpocTpaHcTBe. lIpoekius BekTopa Ha OCh,
cocTaBisitonas (KOMIIOHEHTa) BEKTOpa Ha OCh, CBOMCTBA Mpoekiuil. JImHeitHas 3aBUCUMOCTH
BEKTOPOB. ba3nc Ha muiockoctu U B ipocTpaHcTBe. Koopaunats! BekTopa. PasnoskeHne BekTopa
no 6azucy. JlekapToB mpsAMOyroibpHBIN 6a3uc. Hampasmistomnue KocMHYChl BekTOpa. BekTtopHoe
IPOM3BEICHUE BEKTOPOB U €ro CBOWCTBA. [ 'eoMeTpudeckuil 1 pU3MUECKUil CMBICIIBI BEKTOPHOTO
npousBeneHus. CMelIaHHoe NMPOU3BEACHNE BEKTOPOB U €ro cBOMCTBA. ['eoMeTprueckuii cMbICIT
CMelIaHHOro npowusBeneHus. HeoOxoaumoe M JOCTaTOYHOE YCIOBHE KOMILIAHAPHOCTU TpeX
BEKTOPOB B IIPOCTPAHCTBE.

@®opMbl U METOABI IMPOBEACHUS 3aHATUI NO TeMme, MpPUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTHH: CTaHJapTHas, «MeToJ KOoIepaTUBHOTO 00YYEHHUSI.

Buibl caMOCTOATENBHON MOATOTOBKH CTYIEHTOB 10 TEME: IOJTOTOBKA K TEOPETUYECKOMY
OIIpOCY, HOJITOTOBKA K IPAKTUUECKUM 3aHITHSIM, IOATOTOBKA K KOHTPOJIbHON paboTe, MOAroTOBKA
K TecTy 2, uzydenue marepuana B C90 (Moodle), noaroroska k CUTO.

Tema 4 Ilpsimasa na nrockocmu.

CopepxaHve TeMbl: OJIEMEHTbl AHAJUTUYECKOW T€OMETpUM Ha IIJIOCKOCTH. Meton
koopauHar. JInuaus Ha mnockoctu. OCHOBHBIE 3a7ja4l aHATUTUYECKOM N'€OMETPUH Ha TIOCKOCTH.
[Ipamass Ha mmockocTH. [IOHATHS HOPMAJIBHOTO W HAIPABIISIIOLIETO BEKTOPOB MPSIMOIA.
HopmanbHoe ypaBHEHHME NIPSIMOM M €ro TIEeOMETPUYECKHH CMBICI. YpPaBHEHHE IIPSIMOH,
POXOJAIIeH dYepe3 NaHHYIO TOUYKY HEpPIEeHIUKYISIPHO 3aJaHHOMY HampasiieHuto. OOiiee
ypaBHEHHE MPSMON M €ro YacTHbIE cllyyau. Y paBHEHHE NPSIMOM C yIIIOBBIM K03 duumeHTom u
€ro reOMETPUYECKHM CMBICI. YpPAaBHEHHE INPSAMON B OTPE3KAX M €r0 T€OMETPUYECKUH CMBICIL.
Kanonunueckoe ypaBHeHue npsmoil. [lapamerpudeckue ypaBHEHHsI IPSAMOM. Y paBHEHHUE MTPSIMOH,
MIPOXOJSIIEH Yepe3 ABE JaHHBIE TOUYKHU. Y paBHEHUE NMPAMOU, MPOXOJALIEN Yepe3 JaHHY TOUKY
B 3a/IaHHOM HAlIpaBJICHUU. Y CJIOBHS MAPAJUICIIBHOCTA U NEPHEHAUKYJISAPHOCTH ABYX IPSIMBIX.



Yrois Mexay IByMs IPSIMBIMU. Y CJI0BUS IIAPAUIEIBHOCTU U IEPIIEHANKYJIAPHOCTH ABYX NPSMBIX,
3a/IaHHBIX OOIMIMHU YpaBHEHHSMH. PaccTosHEE OT JaHHOM TOYKH JI0 MPSIMOW Ha IJIOCKOCTH.
@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MPUMEHsSEMble 00pa3oBaTeIbHBIE
TEXHOJIOTHU: CTaHAapTHas1, «MeTo KOOIIepaTHBHOTO 00yYCHHS».
BI/I[[BI CaMOCTOSITEIIbHOM MOoATOTOBKHU CTYACHTOB IO TEMC: ITOATIOTOBKA K TCOPECTUUCCKOMY
OIPOCY, TIOATOTOBKA K IPAKTHYECKUM 3aHSITUSIM, OATOTOBKA K KOHTPOJIBHOM paboTe, IOAr0TOBKA
K Tecty 3, nzydenue marepuana B C30 (Moodle), moaroroska k CUTO.

Tema 5 Kpusvie smopoeco nopsoka.

Coneprxanue TeMbl: KpuBble BToporo nopsiika. KaHoHHueckoe ypaBHEHUE OKPYKHOCTH.
Onnunce, ero KaHOHMYECKOe ypaBHEHHME W cBoiicTBa. MccnmenoBanue (popMbl 3JumIica Mo ero
ypaBHeHHIO. OKpY>KHOCTB KaK YaCTHBIH citydai aiurca. [lapamerpudeckue ypaBHEHHS SJUTUTICA.
['unepborna, ee kKaHOHMYECKOE ypaBHEHUE U cBoiicTBa. ConpsbkeHHas runepoona. McenenoBanue
dopmbl Tunepboinsl. [lapamerpudeckue ypaBHeHUs TurepOoibl. [lapabona, ee kaHOHWYECKOE
ypaBHeHHe U cBoiicTBa. Mccienoanne popmbl mapadomnsl. O0IIee ypaBHEHHE KPUBOW BTOPOTO
MOPSIJIKA U €T0 MPHUBEJICHHE K KAaHOHWYeCKOMY BUy. Kitaccuukanus KpuBbIX BTOPOTO IMOPSIKA.

@opMbI U METOABI MPOBEACHUS 3aHATUN MO TeMe, MPUMEHseMble 00pa3oBaTEIbHBIC
TEXHOJIOTUH: CTaH/IapTHAasI.

Busl caMocTOSITEIHHOM MMOATOTOBKH CTYJCHTOB I10 TEME: TIOJrOTOBKA K TEOPETHUECKOMY
OIPOCY, MOATOTOBKA K MPAKTHYECKOMY 3aHATHUIO, BhinosiHeHue /13, n3ydyenne matepuaina B COO
(Moodle), moaroroska k CUTO.

Tema 6 IInockocmov u npsamas 1unUsA 8 NPOCMPAHCMEE.

Copepxanue TeMbl: ODJIEMEHTBHl AHAIUTHUYECKOW I€OMETPUM B INpOCTpaHCTBE. Meton
KOOpPIMHAT B IpoCTpaHCcTBE. IIIOCKOCTh, HOPMAJIBHBIM BEKTOpP IUIOCKOCTH. HopmaibHOE
YPaBHEHHE IIJIOCKOCTH U €r0 FEOMETPUUECKHUM CMBICIL. Y paBHEHHE INIOCKOCTH, IPOXOIAIIEH Yepes
3aJJaHHYIO TOUYKY, NEPIEHANKYISAP-HO 3alaHHOMY HampasieHuto. O01ee ypaBHEHHE TNIOCKOCTH
U €ro 4acTHbIE Clydyau. YPaBHEHHUE IIOCKOCTU B OTPE3KaX MU €ro NeOMETPUYECKUH CMBICIL.
VYpaBHEHHE IUIOCKOCTH, IPOXOJALIEH 4Yepe3 TpU 3aJaHHbIE TOYKU. YIOJd MEXKIy ABYMS
IIJIOCKOCTSIMU, B3aMMHO€ PACIIOJIOKEHUE ABYX IIIOCKOCTEN. PacCcTostHUE OT TOYKH 10 TUIOCKOCTH.
B3anMHOe pacnosnokeHne Tpex IIOCKOCTEW B MPOCTPAHCTBE, CBA3b C PELICHUEM CHCTEMBI TPEX
JUHEHHBIX  anreOpandyeckux  ypaBHEHMH ¢  TpeMs  He-u3BecTHbIMHM.  [locTpoeHue
wiockocTr.O0ue ypaBHeHus npsMmoil. Kanonnueckue ypaBHenus npsimoil. [lapamerpuueckue
yYpaBHEHUs MPSAMOMN. YpaBHEHUS IPAMOM, NPOXOIALICH Yyepe3 ABE JaHHBIC TOYKHU. YTOI MEXAY
JBYMSI TPSAMBIMH. YCIOBHS NApaUICIbHOCTH M IEPIEHIUKYISIPHOCTH JIBYX IpSIMBIX B
npoctpancTBe. CkperuBatonecs npsimple. Heo0xoanMoe 1 J0CTaTOUHOE YCIOBUE MTEpeceYeHust
HenapasuleabHbIX NpAMbIX. [IpuBeneHne oOUMX ypaBHEHUH NpSIMOM K KAaHOHHYECKOMY BHY.
IIpoekuusa mpsAMOM Ha IUIOCKOCTb. YTOI MEXAY NPsIMOM M IUIOCKOCTBIO. Y CIIOBHUSA
MapauIeIbHOCTA M MNEPHEHIUKYISAPHOCTA MPSAMOW M TUIOCKOCTU. llepeceueHne mnpsamoint u
IIJIOCKOCTH B IIPOCTpaHCTBE. IIprHaaIe) KHOCTh IPSAMON INIOCKOCTH .

@®opMBl U METOJbI NPOBEACHMS 3aHITUH MO TeMe, NMpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: CTaH/AapTHas, «MeToJl KOONepaTUBHOIO O0YUEHHUS».

Bunbl camocToATEIbHON NOATOTOBKY CTYAEHTOB 110 TEME: IIOATOTOBKA K TEOPETUYECKOMY
OIpOCY, MOJITOTOBKA K MPAKTUYECKUM 3aHATHUSM, IOATOTOBKA K KOHTPOJIbHON padoTe, HOJAr0TOBKa
K TecTy 3, uzyuenue marepuaina B CO0 (Moodle), mogroroska k CUTO.

Tema 7 Ilosepxnocmu.

Conepxxanne Tembl: [loBepXHOCTH BTOPOro Mops/ika U MX KAHOHUYECKUE YpPaBHEHMS.
[ToBepxHocTH BpamieHus. [lunuaapuyeckue nosepxHoctu. Konnueckue nmopepxHocT. MHUMBIE
noBepxHocTU. Diuncou. ['unepbonouast. [Tapadonouasl. Meton ceueHuit 11l MccaeI0BaHUS
U TIOCTPOEHUSI TIOBEPXHOCTEH BTOpOro mopsnka. OOmiee ypaBHEHHE TOBEPXHOCTH BTOPOTO
MOpSAAKA U €r0 NPUBEACHUE K KAHOHUYECKOMY BUJTY.



@opMBI ¥ METOJBI TPOBEACHHS 3aHIATUN 1O TeMe, MpPUMEHSeMble 00pa3oBaTeIbHBIC
TEXHOJIOTHH: cTaHfapTHasi, «MeToJ] KOomepaTuBHOTO 00YUEHUSY.

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

Tema 8 KomnnexcHule yucaa.

Copepxanuie Tembl: OcHOBHBIE MOHATH. Omnepanuyu HajJ KOMIUICKCHBIMU YHCIAMU:
CIIOKEHHE (BBIUMTAHUE), YMHOXeHHUE, neneHue. CpolicTBa onepanuil. Moaysb KOMIIJIEKCHOTO
yuclia U ero cpoiicTBa. CoOMNpspDKEHHOE KOMIUIEKCHOE 4YUCIO W ero cBoiictBa. KommekcHas
IUIOCKOCTh, TE@OMETPUYECKOe N300pakeHHEe KOMIUIEKCHOTO YMCIIa HAa KOMILJIEKCHOHM TIOCKOCTH.
@DopMBbI 3allMCH KOMIUIEKCHOTO YHCIa: anredpandeckasi, TPUTOHOMETpUYECKasi, MOKa3aTelbHas
(npencraBnenue Oiinepa). [edcTBUS HaAJ KOMIUIEKCHBIMH YHCJIaMH B TPUTOHOMETPUUYECKOMN
dopme. @opmynsl MyaBpa (Bo3BeJeHHE KOMIUIEKCHOTO YUCIIA B CTENEHb, U3BJICYCHUE KOPHS U3
KOMILJIEKCHOT'O YKCIA).

@opMbl U METOJBI NPOBEACHHS 3aHITUN MO TeMe, MpPUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: CTaHAapTHAsI.

Bunel camocTosTeNbHOM MOATOTOBKH CTYIEHTOB 10 TeME: MOJrOTOBKA K TEOPETUYECKOMY
OIIpOCY, OArOTOBKA K MPAKTUYECKOMY 3aHsTHIO, BbinoiaHeHue 1J[3, nzyuyenne marepuana B CO0
(Moodle), moaroroBka k CUTO.

5 Meroguveckne YKa3aHUs IS OOYYAKIIUXCH IO M3YYEHHI0O H Ppean3auuu
AMCUUIIMHBI (MOIYJIs1)

5.1 Meroanyeckue peKOMEHIANUHM O0YYAalOIIMMCH 10 H3YYeHHI0 IMCHUILUIMHBI W 1O
o0ecrne4YeHNI0 CAMOCTOAITEILHOM PadoThl

[lpu peanu3anuu AMCUUIUIMHBI (MOIYJISI) TPUMEHSETCS SJICKTPOHHBIA Y4eOHBIH Kypc,
pa3MemEHHBINA B CUCTEME JIEKTPOHHOTO o0ydenus Moodle.

Jlnis obecrieueHHst CUCTEMATHUECKOM U PeryIsapHOi paboThI O U3YYECHUIO TUCITUTUINHBI U
YCIICHIHOTO MPOXOXKACHUA TCKYIIHUX W HNPOMCEKYTOUYHBIX KOHTPOJIBHBIX HUCIBITAaHUN CTYACHTY
PEKOMEHIyeTCs MPUACPKUBATHCS CIEAYIONIET0 OpsAaKa O0yUeHUS:

- CAMOCTOSATENBHO ONPEACTUTh 00BEM BPEMEHH, HEOOXOIMMOTO ISl IPOPAOOTKH KaXKIOH
TEMBI,

- pPEryjasipHO H3y4yaThb KaXXIyl0 TEMY JUCLUUIUIMHBI, HCHOJIB3YS pa3iudHble (HOPMBI
WHAUBUAYAIbHON paboTHI;

- COI'JIACOBBIBATH C MPEIIOoaAaBaTCJICM BUAbI pa6OTBI MO0 U3Yy4YCHUIO JUCIUILIIVHBI.

[Ipu BBIIONIHEHUU HWHAWBUIYATbHBIX JOMAIIHUX 3aJaHU HEOOXOIUMO HCIOIH30BATh
TEOPETUUECKHUI MaTepual, JieJaTh CChbUIKM Ha COOTBETCTBYIOIINE TEOPEMBI, CBOMCTBA, POPMYJIbI
u 1p. Pemenune WJ/I3 BeimonHseTcss MOAPOOHO M COMAEPKUT HEOOXOIMMBIE TOSICHUTEIHHBIC
CCBIJIKH.

CaMoCTOSATENbHOCTh B yUeOHOH paboTe CocOOCTBYET Pa3BUTHIO 3aMHTEPECOBAHHOCTHU
CTyJEHTa B H3y4aeMOM MarepHuajie, BbIpadaThIBA€T Yy HEro YyMEHHE U MOTPeOHOCTh
CaMOCTOSITENILHO TIONy4aTh 3HAHMS, YTO BEChbMa BaXXHO JJS CIEIUANINCTa C BBICIINM
o0pa3zoBaHHEM.

[enpro camoCTOATENTHFHOM PabOThI CTYJECHTOB SIBIISIETCS OBNafeHUe (DyHIaMEHTaTIbHBIMU
3HaHUAMMU, HpO(i)eCCI/IOHaJ'II)HBIMI/I YMCHUAMHU U HABBIKAMH JOCATCIBHOCTH I10 HpO(bI/IJ'I}O, OIIBITOM
TBOPUYECKOH, UCCIIEIOBATENBCKON e TEIHHOCTH.

CamocrosiTennpHass paboTa CTyACHTa BKIIOYAET CIEAYIONIHNE BHJIbI, BBITIOJHSCMBIC B
cooTBeTcTBUU ¢ DefepanbHBIM TOCYJAPCTBEHHBIM 00pa30BaTEeNbHBIM CTaHAAPTOM BBICHIETO
00pa3zoBaHus U pabOYNM YICOHBIM TIJIAHOM:



- ayAWTOpHasl CaMOCTOsITeNbHasi paboTa CTyAEHTa MOJ PYKOBOACTBOM M KOHTPOJIEM
IIPENo/1aBaTesis Ha JEKINY;

- BHEAyJIUTOpHasl caMOCTOsATENbHAsl paboTa CTyAEHTa MOJ PYKOBOACTBOM U KOHTPOJIEM
MpenoiaBaresisd: U3y4YeHUEe TEOPETUYECKOro Marepuaia, MOArOTOBKA K ayJUTOPHBIM 3aHITHUSAM
(JIeKIusi, PAKTHYECKOE 3aHATHE, KOJUIOKBUYM, KOHTpOJIbHAs paboTa, TECTHPOBAHUE, YCTHBIN
OTIPOC), AOMOJHUTENIbHbIC 3aHATHS, TEKYIINE KOHCYIbTAI[UH 110 AUCLIUILINHE.

B kauecTBe caMoCTOSATENBHON pabOTHI IPEAIIOIAraeTCs N3YyYEHHE HEKOTOPBIX Pa3/IesioB
JUCLHUTIINHBIL:

- JJIEMEHTHl BEKTOPHOH anreOpbl (CKaJIipHBIE M BEKTOPHBIC BEJIWYHMHBL. BekTopsl Ha
IUIOCKOCTH U B mpocTpaHcTBe. Paguyc-Bekrop. Onpenenenre AauHbl (MOAYJIs) BEKTOPA; HYJIEBOM
BEKTOD; paBHbIE, IIPOTHUBOIIOJIOKHBIE, KOJJIMHEAPHbIE M KOMILJIaHApHbIE BEKTOpbI. JIuHeiiHble
ONEpaly HaJ BEKTOpaMH: CJIOKEHHE BEKTOPOB M YMHOXKEHHE BEKTOpa Ha uuciio. CBoiicTBa
JTUHEHHBIX onepanuii. JInHelHbIe omepanuy HaJl BEKTOpaMU B KOOpAMHATHOU ¢opme. [enenue
OTpe3Ka B JaHHOM OTHOweEeHuU. CKalspHOEe NPOU3BEICHUE BEKTOPOB M €ro CBOMCTBA.
@U3NYECKUI CMBICI CKaJsIpHOro Ipou3BeneHus. CKalsipHOE NPOU3BEIECHUE BEKTOPOB B
KoopauHaTtHOU Gopme. Kocunyc yria mexay BeKTopaMu. Y CJI0BHE KOJTTMHEAPHOCTH BEKTOPOB. );

- TOBEPXHOCTH (IIOBEPXHOCTH BTOPOTO MOpSAKA M MX KaHOHMYECKHUE YpPaBHEHUS.
[ToBepxHoctu Bpamenus. LHunuuapuueckue nosepxHoctu. Konnueckue noBepxHoctu. MHUMBbIE
noBepxHocTH. Dimuncoun. ['umepbononsl. [Tapadbononasl. Meron ceueHU# IS UCCIIeTIOBAHUS
U TOCTPOEHHS IMOBEpXHOCTEH BTOporo mnopsaka. OOmiee ypaBHEHHE MOBEPXHOCTH BTOPOTO
NOPSJIKA U €r0 MPUBEIACHUE K KAHOHUYECKOMY BUAY).

KoHTposb ycrneBaeMOCTH OCYILECTBIISIETCS B COOTBETCTBUU C PEUTHMHIOBOW CHUCTEMOI
OLICHKH 3HAHUHU cTyneHTOB. OlLeHKa 1o JucuuIuinae onpenensercs no 100-0anbHOM mikane Kak
cymMma OamioB, HaOpaHHBIX CTYAEHTOM B pe3ylibTaTe padOThl B CEMECTpe: 00s3aTeNbHBIMU
OallaMM  OLIGHHMBAeTCS IOCEIEHUE JIEKIUOHHBIX 3aHATHM, paboTa Ha MNPAKTHYECKHUX
(ceMHHApCKUX ) 3aHATHSX, TEOPETUUECKH OIPOC, TECTHI, BHITOTHEHNE KOHTPOIbHBIX padoT, N/13,
IPEyCMOTPEHHBIX YU€OHBIM IIIIAHOM.

Pacrnipenenenuie 6anoB 10BOAUTCS A0 CTYACHTOB B Ha4alle ceMecTpa.

VY4eOHBIM MJIAHOM NPEAYCMOTPEHBI KOHCYJbTAlUU, KOTOPbIE CTYJAEHT MOXKET IOCEIlaTh
10 JKEJIaHUIO.

[Tpu peanu3zanuy JUCHUILIUHBI (MOYJIsl) IPUMEHSETCS JIEKTPOHHBIN y4eOHBIHN Kypc,
pa3MeNIEHHbBIN B ccTeMe AIIeKTpoHHOTro oOyuenus Moodle.

5.2 OcoOenHocTH opraHu3anuu oOO0y4YeHHs A JHMI C OTPAHUYCHHBIMHM BO3MOMKHOCTSIMH
310pPOBbSI 1 HHBAJIM/I0B

[Tpu HEe0OX0MMOCTH 00YYAIOIIMMCS U3 YUCIIA JIUIL C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMU
3JI0POBbSI U MHBATUJIOB (IO 3asiBIICHHIO 00YYAIOIIErocs) MPEeI0CTaBIseTCs yueOHas
uH(popMalus B JOCTYNHBIX (pOpMaxX C yHETOM MX UHAUBUAYAIbHBIX NCUXO(PU3NUECKUX
0COOEHHOCTEH:

- JUIs JIULL C HAPYLIEHUSIMU 3pEHUS: B IeUaTHOU (hopMe yBETUUEHHBIM LIPUPTOM; B popMme
JIEKTPOHHOIO  JOKYMEHTAa; UHIVBUAYAJIBHBIE  KOHCYJbTAlUM  C  I[PHUBJICYECHUEM
TUdI0CYpIOTIEPEBOIUNKA; MHANBUAYAIbHbIE 331aHUS, KOHCYIbTAIUH U JP.

- 17151 ML C HApYIICHUSIMU CiTyXa: B IeyaTHOH opme; B popme 3JEKTPOHHOTO JOKYMEHTA;
WHAMBUAYalIbHbIE KOHCYJNbTAIUM C TPUBJICUEHUEM CYpAONEPEBOJUNKA; HWHAMBHUAYaJIbHbIE
3a/1aHusl, KOHCYJIbTALUU U JIp.

- 17151 JIUI] C HApYILIEHUSIMU OMIOPHO-JIBUTATEILHOTO arnmapara: B ne4atHoil oopme; B popme
JIEKTPOHHOI'O JOKYMEHTA; MHINBUyaJIbHBIE 3aJJaHUS, KOHCYJIBTALlUU U JIp.



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 -
18.06.2025)

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
obpaienus -18.06.2025)

3. Ca6uroB 1. X., Muxanes A. A. IMHENHASI 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. AHanutudeckas
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 Pecypcor  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. DnexTpoHHas OMOJIMOTEYHAss CUCTeMa «YHHUBEPCUTETCKas OMOIMOTEeKa OHJIAWH» -
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. Wundopmannonno-crpaBounas cucrema "Koncymbrant Ilmoc" - Pexum noctyna:
http://www.consultant.ru/

8 MarepuajbHo-TeXHHYECKOEe oO0ecrevyeHHe IUCHUIIMHBI (MOAYJsl)) W MNepeveHb
HH(OPMANMOHHBIX TEXHOJIOTHIi, UCNOJIb3yeMbIX MPH OCYIIECTBJEHHH 00pPa30BaTEJbLHOIO
npoiuecca no AMCUMILVInHe (MO1YJ/II0), BKJIOYAsl MepevyeHb MPOrpaMMHOro odecrevdeHust

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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