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1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Haszsanne OITOIT BO,
COKpaIleHHOE

Kon u dopMynnpoBKa KOMIETEHIUH

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS
KOMITCTEHITHU

09.03.03 «IIpukmagHas
nHpOpPMATHKaY»
(B-TIN)

OIIK-1 : CnocobeH mpUMeHSTh
€CTECTBEHHOHAYYHbIE 1 OOLICHHXKe-
HEpHBIC 3HAHUS, METO/BI MaTeMaTH-
YECKOT0 aHAJIN3a ¥ MOJCIIUPOBAHUS,
TEOPETUYECKOTO H IKCIIEPUMEH-
TaILHOTO MCCJIEJOBaHMUS B IIpodec-
CHOHAJILHOH JIESITeNbHOCTH

OIIK-1.1B : ObiamaeT MaTeMaTHYECKON KyIBTY-
PO ¥ CHCTEMHBIM MBIIUICHUEM, ITO3BOJISIOIIUMHA
B IPO(eCCHOHATBHO IeATENFHOCTH UCIIONB30-
BaTh MAaTEMAaTHYECKHE METOIBI 1 HHCTPYMEHTHI
IUIsL IPOBENICHUsI KPUTHYECKOTO aHaM3a CUTYa-
LM, MOJICIMPOBAHMSI U TPOTHO3UPOBAHUS Pa3BH-
THSI IPOLIECCOB U SIBICHUI

Komnerennus cuutaercs chopMrUpoBaHHON Ha JaHHOM 3Tarle B cllydae, €clid MoJy4eH-
HBIC PEe3yJbTaThl 00YUCHUS O TUCITUTUIMHE OIICHEHBI MOJIOKHUTEIHHO (IHaa30H KPUTEPUEB
OLICHUBAHMUSI PE3YJIbTATOB O0YUYEHHS «yJIOBIETBOPUTEILHOY, «XOPOILIO», KOTIUYHOY). B ciyyae
OTCYTCTBUS MOJOXKHUTEILHOUN OIEHKM KOMIIETCHIIUS Ha JAHHOM JTale CYUTACTCS HeCcPOopMUpO-

BaHHOM.

2 Iloka3aTe/iM OLlEHNBAHUS IVIAHUPYEMbIX Pe3yJIbTaTOB 00y4eHHus

Komnerennus OIIK-1 «CriocoGeH npuMeHsTh €CTECTBEHHOHAYYHbBIE U O0IIEUHKEHEP-
HbIC 3HAHUS, METObl MATEMATUYECKOTO aHAJIM3a U MOJICTUPOBAHMS, TEOPETHUECKOTO U IKCIIE-
PUMEHTAJILHOTO UCCIIEIOBaHUS B IPO(HECCHOHATIBLHOM TSI TEIIBHOCTH

Tabmuna 2.1 — Kpurepun orieHKM WHAUKATOPOB TOCTHIKCHHS KOMITCTCHITUU

Kon u popmynupoBka
WHMKAaTOpa JOCTH)KECHHS
KOMITETEHIINN

PeSyJ’ILTaTBI 06y‘leHI/I$[ IO TUCHHUITTIMHE

Kon
pes3- Ta

Tun
pe3- Ta

Pesynbrar

Kpurepun oniennBanus pe-
3yJIbTaTOB O0y4EHHA

OIIK-1.1B : OGmangaer marte-
MaTU4ECKOU KyJIbTYpPO’ U
CHCTCMHBIM MBIIIJICHUCM,
MTO3BOJISIOIIUMHE B Ipodec-
CHOHAIBHOW JeSITEeNBHOCTH
HCTIOJIB30BaTh MaTeMaTHie-
CKHE€ METOJIBI 1 HHCTPYMECH-
THI JUTS IPOBEIICHUS KPUTH-
YEeCKOTO aHaIHM3a CUTYAIlH,
MOJICITIMPOBAHUS X TIPOTHO-
3UPOBAaHMS PAa3BUTHS IIPO-
1IECCOB U SIBJICHUM

P/l

3Hanue

OCHOBHBIX II0JIOKEHUH BEK-
TOpPHOH U JTMHEHHOH anre6-
PBbl, aHAIUTUYECKOM FEOMET-
pHUU Ha IUIOCKOCTHU U B IIPO-
CTpaHCTBE, TEOPUH KOM-
IUIEKCHBIX YUCEN

- IpaBWIBHOCTH OTBCTA 11O
COACPIKAHUIO 3aJIaHUA
- IIOJJHOTa U FJ'Iy6I/IHa OTBECTA,
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YMenne

pemats TUIOBBIE 3aJa4H 110
BEKTOPHOM U JINHEHHOM aJ-
re0Ope, aHATUTHYECKOI reo-
METPHH Ha TJIOCKOCTH U B
MIPOCTPAHCTBE, TEOPUH KOM-
TUIEKCHBIX YHCEeII

YMEHUC pellaTh CTaHAAPT-
HBbIC 3a1a41 KypcCa, OCHOB-
HBIC TUIIbI KOTOPbIX pa361x1-
PparoTCAa Ha MPAKTUYCCKUX
3aHATHAX
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Hagrix

PEIICHUs TUITOBBIX 3a/1a4 C
MPpUMCHEHUEM MaTeMaTu4de-
CKOTO amrapara TeOpUH Mat-
pui U CUCTEM JIMHEHBIX
YPaBHEHHUI, BEKTOPHOM all-
reOpbl, aHATUTHYECKON Te0-
METPpUH, AaHATUTUICCKUMU
METO/IaMH HCCIIETOBaHUS
TeOMETPHUUECKUX 00HEKTOB

BJIajieeT HaBbIKAMH BBIOOpA
(bopMyI, METO/IOB U TIpa-
BWJILHOTO MOJIX0/1a K pellie-
HUIO 331241

Ta6J'II/IL[a 3aIOJIHACTCSA B COOTBETCTBUU C pa3aCiiOM 1 PaGoueii IporpaMmbl TUCHUIIIIMHBL

(Moyist).




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 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 reoMeTpun Ha | 1.2, CucremMa 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 u pabota
W JIMHEHHOM anredpe, aHa-
. MaTpHIBI
JUTUYECKOI TeOMEeTpUH Ha pun WnnuBugyansHoe Teer
TUIOCKOCTH U B IIPOCTpPaH- JIOMaIITHee 3a/1aHue
CTBE, TEOPUH KOMIIJIEKC-
1.2. Cucrema 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
NnauBuayansHoe
1.8. KommiekcHble yucia JUBIILY Tect
JIOMaIITHee 3a/1aHue
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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

TOB

TCOMETPHUUICCKUX 00BEK-

KonrtponbHas
Tect
1.1. Onpenenurenn u pabora
MaTpHUIIBI WNunuBuayansHOE Teer
JIOMaIIHEee 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. IIpsimas Ha MIOCKOCTH P Tect
pabota
1.5. Kpussle BTOpOrO 1o- WnnuBuayansHoe 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 KOMIIETCHIIMH HA TAHHOM 3Tarle OLEHUBACTCS MO PE3yJib-
TaTaM TEKYIIUX U MPOMEKYTOUYHBIX aTTECTAIMKA MPH IMOMOIIY KOJMYSCTBEHHOW OIICHKH, BBIpa-
JKEHHOU B Oaitax. MakcumalibHas cymMma 0aijioB Mo AucUUIUINHe (Moayio) paBHa 100 6ammam.

B SHoi OneHouHOe CpeCTBO
ML YICOHOR Teopernueckuil | Konrponbhbie | TecTs nas3 Pabora | Ilocemenune | Hrorossrit
NIESATEIBbHOCTH o Hroro
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
JAUCHUIIIMHBI, IICPEBOAUTCA B OLICHKY B COOTBCTCTBUU C Ta6HHHCﬁ.

XapakTepucTHKa KauyecTBa ChOPMUPOBAHHOCTH KOMITETEHIINHT

CTyzieHT AeMOHCTPHPYEeT C(HOPMHPOBAHHOCTh AUCHHUIUIMHAPHBIX KOMIETECHIIHH,
0o0OHapy)XHMBaeT BCECTOPOHHEE, CHCTEMAaTHYeCKoe U TIy0OKoe 3HaHHEe Y4eOHOro
MaTepHaia, yCBOMJI OCHOBHYIO JINTEPATypy ¥ 3HAKOM C JIOMOJHHUTEIHLHON JINTEpa-
TYpOii, peKOMEH/I0OBAaHHOW NPOTrpaMMOl, yMeeT CBOOOJHO BBIIONHSTH IPaKTHYe-
CKHE 33/1aHHs, IPELYCMOTPEHHBIE MPOrpaMMol, CBOOOAHO ONepUpyeT mpruodpe-
TCHHBIMH 3HAHUSMH, yMEHUSIMH, NPUMEHSET WX B CHTYalUsX ITOBBIIICHHON
CJIOXKHOCTH.

CTyzmeHT AeMOHCTPHPYET CHOPMHPOBAHHOCTD NHUCIMILUIMHAPHBIX KOMITETEHIUIL:
OCHOBHBIE 3HaHUs, YMEHHs OCBOCHBI, HO JIOITYCKAIOTCS HE3HAYHTEINIbHBIC OLINOKH,
HETOYHOCTH, 3aTPYIHEHHs NPH aHAIUTUYECKUX OIepalusax, NepeHoce 3HaHUU U
YMEHUi1 Ha HOBbIE, HECTAHJAPTHbIE CUTYALIUH.

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

CryzieHT AeMOHCTPUpYeT ChOPMHUPOBAHHOCTD TUCHUIUIMHAPHBIX KOMIICTCHIUI: B
XO/ie KOHTPOJIBHBIX MEPOTPHUATHI OMYCKAIOTCS 3HAYNTEIbHBIE OIIHOKH, MPOSIB-
JISIeTCSL OTCYTCTBUE OTAENBHBIX 3HAHUH, YMEHUI, HaBBIKOB 110 HEKOTOPBIM JHCLU-
IJIMHAPHBIM KOMIIETEHIMAM, CTYIEHT HCIBITBIBAECT 3HAYUTENBHBIC 3aTPyIHEHHS
IIPY ONEPMPOBAHUHU 3HAHUSAMHU U YMEHHSMHU IIPU MX IIEPEHOCE HA HOBBIE CHUTYa-
LI1H.




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

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

5 HpI/IMepHLIe OLICHOYHBIC CpeACTBA

5.1 IlpumepHBIii epevyeHb BONMPOCOB MO0 TeMaM

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

. Uto omnpernenser NOpsI0K OnpeaenuTens?

. Kakas nuaronans onpenenuresns Ha3blBaeTcs IJIaBHOM?

. Kakas quaronains onpenenuTens Ha3plBaeTCs TOOOYHON?

. 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 Ha3bIBaeTCs areOpandeckuM JIOTOTHEHNEM ONPEIEIUTENS TPEThEro nopsaKa?
9. Yro Ha3bIBaE€TCs MUHOPOM 3JIEMEHTA ONPEAEIUTEINS TPETHETO MopsiiKa?
CdopmynupoBaTh CBOWCTBA OMPEACTUTENCH.

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

Kakas marpuna Ha3pIBaeTcs KBaJpaTHON?

Kakas matpuiia Ha3bpIBaeTCsl €IMHUYHOMN?

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.

Kakue nuHeiiHble onepaiyy BbITOJIHUMBI HaJl MATpULIAMU?
UYro Ha3pIBacTCA CyMMOU ABYX MaTpul?
Uto Ha3bIBaeTCs YMHOKEHUE MATPHUIIBI HA YHCIO?
IlepeunciuTh CBOKWCTBA JIMHEWHBIX ONEpalliil HaJ MaTPULIAMHU.
Uro Ha3bpIBaeTcs MPOU3BEACHUEM MaTpuLl?
KaxoBbI CBOMCTBA MPOU3BEACHNS MaTpHLL?
Kakas marpuna Ha3piBaeTcs 0OpaTHON K JaHHON?
CdopmynupoBaTh HEOOX0AUMOE U JOCTATOUHOE YCIOBUE CYLIECTBOBAHHS MaTpUIIbI,
00paTHO TaHHOM.
27. KakoB alnropuT™ Hax0>XJeHHUs MaTpHUIlbl, OOpaTHOMN TaHHOM?
28. Kak cBsI3aHBI OTIPEICIUTENHN B3aUMHO-00PAaTHBIX MAaTPHIL?
29. Kakue npeobpa3zoBaHusi MaTpHIl HA3bIBAIOTCS JIEMEHTAPHBIMU?
30. Kakwne MaTpuIibl Ha3bIBAIOTCS SKBUBAJICHTHBIMU?
31. Yro Ha3bIBaeTCs paHIOM MaTpPULIBI (/1Ba onpeenenus)?
K Tteme 2
1. Yo Ha3bIBaeTCs CUCTEMOM JTMHEHHBIX anreOpandyeckux ypaBHEHHU?
. Kakas cucrema Ha3bIBaeTCs KBaJIpaTHOW?
. UTo Ha3bIBaeTCS PELLIEHUEM CUCTEMBI?
. Kakas cucrema Ha3bpIBa€TCA HEOTHOPOIHOM?
. Kakas cucrema Ha3pIBaeTcst OAHOPOJHON?

. Kakas marpuiia Ha3pIBaeTCsl paCIIMPEHHON MaTpHUIe cucTeMbl?
. Kakas cucrema Ha3pIBaeTcst onpeielIeHHON?
. Kakas cucrema Ha3pIBaeTcss HECOBMECTHOM?

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

0. Kakag cucreMa Ha3bpIBaeTCsAI COBMECTHO?




11. YTo 3HauuT pemmuTh cuctemy?
12. Kakas cuctema Ha3bIBa€TCS HEOMPEICICHHOMN?
13. Kakue nmpeoOpa3oBaHus HA3bIBAIOTCS PABHOCUIHLHBIMU?
14. Kakue cucteMbl Ha3bIBAtOTCS] SKBUBAJICHTHBIMU?
15. B ueM 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. 3anucek penieHust B MaTpUuIHO# dhopme.
19. Chopmynuposats npasmiio Kpamepa.
20. Yto Ha3bIBACTCSA PAaHIOM 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 BekTOpbI Ha3bIBalOTCS IPOTUBONOJIOKHBIMU?
. Kakue BekTOpBI HAa3bIBAIOTCS PABHBIMU?
. JlaTb onpenenenye AJIMHbI BEKTOpa.
. Kakue BeKTOpBI Ha3bIBAIOTCS KOJIMHEAPHBIMU?
. Kakue BexTophl Ha3bIBalOTCA KOMILIaHAPHBIMU?
. Kakue nuneiinbple onepannyu MOKHO BBIIIOJHATH HAJ BEKTOpamMu?
10. JlaTp onpeneneHue yMHOXKEHUS BEKTOPA Ha YHUCIIO.
11. Yto Ha3bIBaETCs YoM MEX]1y BEKTOpaMu?
12. Yto Ha3bIBAETCA YIIIOM MEXIY BEKTOPOM U OChIO?
13. Kakue BEeKTOpbI Ha3bIBAKOTCS TMHEHHO 3aBUCUMbIMU?
14. Kakue BEeKTOpbI Ha3bIBatOTCS JIMHEHHO HE3aBUCHUMBIE?
15. Uto Ha3pIBaeTcst 0a3MCOM Ha MIOCKOCTH?
16. Yto Ha3bIiBaeTCsa 0a3MCOM B MPOCTPAHCTBE?
17. MakcumaJlbHOE YUCII0 JIMHEWHO HE3aBUCUMBIX BEKTOPOB Ha INIOCKOCTH.
18. MakcumaibHOE YUCIIO JTMHEHHO HE3aBUCHUMBIX BEKTOPOB B IIPOCTPAHCTRBE.
19. Pa3nosxeHue BeKTOpa 1o NpsIMOYTrOJIbHOMY J€KapTOBOMY Oa3ucy.
20. OmpeneneHue MpOEKIIUU BEKTOPa Ha OCh.
21. Onpegnenenrie COCTaBISONIEH BEKTOPA HA OCH.
22. JlunelHple onepanuy HajJ BEKTOpaMHu B KOOPJIMHATHOUN (opme?
23. BoluncieHue UIMHBI BEKTOpa B KOOPIUHATHOM (hopme.
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. KakoBbl (popMyJIbl BHIYMCIECHUS HAPABIISIOUINX KOCUHYCOB?
29. YcnoBue, KOTOpOMY JOJIKHBI yOBJIETBOPSTH HANIPABIISIFOIINE KOCUHYCHI.
30. KoopanHaTel €TMHUYHOTO BEKTOpPA Ye€pe3 HAIPABISAIOLINE KOCUHYCHI.
31. YUto Ha3bIBaeTCS CKAJIIPHBIM ITPOU3BEACHUEM BEKTOPOB?
32. KakoBbI CBOMCTBA CKaJSPHOTO MPOU3BEACHUSA?
33. YcnoBue NepneHIuKyISIPHOCTH IBYX BEKTOPOB.
34. Kak BbIpakaeTcsi B KOOPIMHATHOW (GopMe HEOOXOAWMOE W JOCTATOYHOE YCIIOBHE
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 IIPOU3BEIEHUSA?
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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. 'eoMeTpUYECKHI1 CMBICII CMEIIAHHOTI'O 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 ciocoObl 33aHUs MPSIMO Ha MJIOCKOCTH (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 HAMPABJISIOIMINM?

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

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

10. KakoBb!l ycli0BHsI IEPIEHAUKYIAPHOCTH ABYX HPAMBIX (IBa Cilydasi: MpsIMbIe 3a7aHbl
OOIIMMHU ypaBHEHUSIMH; MPSIMBIE 3a/1aHBI C YTIIOBBIMH KOX(pPUIIHEHTaMH)?

11. Kaxk BBIYMCIUTH PACCTOSIHUE OT TOUYKH J10 IPSIMOM?

K teme 5

1. Yto Ha3bIBAETCS OKPYKHOCTHIO?

2. Kakoe ypaBHEHHE HA3bIBACTCSI KAHOHUYECKUM YPAaBHEHUEM OKPYKHOCTH?

3. Yto Ha3bIBAETCS SJUTUIICOM?

4. KakoBO KaHOHMYECKOE ypaBHEHUE 3JuinIca’?

5. Yro Takoe nmojiyocH 3iumrnca?

6. Uto Ha3bIBaETCS HIKCUEHTPUCUTETOM AJLIuIca?

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

8. KakoBo ypaBHEHME CBSI3U IapaMETPOB a, 6 U ¢ dJIuIca?

9. CKONBKO OCe CHUMMETPUH UMEET DIUTHIIC?

10. Kakas kpuBas Ha3bIBaeTCs runepoosoi?

11. KakoBO KaHOHHYECKOE YpaBHEHUE TUTIEPOOIThI?

12. CxonbKo ocell CMMMETpHUH UMeeT runepoomna?

13. YTo Ha3bIBaETCS SKCLIEHTPUCUTETOM TUIIEPOOIIBI?

14. Uro xapakTepHu3yeT SKCLEHTPUCUTET TUIIEpOOJIbl, U B KAKHUX Mpeesax HaXOIUTCs ero
3HaueHue?

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

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

17. Yro HazbIBaeTcs mapabosoit?

18. KakoBO KaHOHHUYECKOE YpaBHEHHE MMapadoibl (YeThIpe ciaydas)?

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

20. CxonpKO Ooceil CMMMETpHH uMeeT napabosa?

21. Kak npuBecTH 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 3anuceIBaeTcs ypaBHEHHE TIOCKOCTH, TPOXOASIIEH Yepe3 Tpu JIaHHbIE TOUKH?



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. YcioBue nepneHAuKyIsspHOCTH JIBYX IJIOCKOCTEN?

9. Onpenenenue paccTOSTHUS OT TOYKU JI0 TIIOCKOCTH.

10. Kak 3ayaercs npsimast B pOCTpaHCTBE?

11. Kakoii BeKTOp Ha3bIBa€TCsl HAIIPABJISAIOUIAM?

12. Kak BBIYMCIUTH KOOPAWHATHI HAIIPABJISIOIIETO BEKTOpa?

13. Kakumu ypaBHEHHSIMH MOXHO 33JaTh NPSAMYIO B IPOCTpaHCTBE?

14. Yron mexny 1ByMs IpSIMbIMU B IIPOCTPAHCTBE.

15. KakoBo 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 NepHeHIUKYIIPHOCTHA MPSIMOM U TIJIOCKOCTH B IPOCTPAHCTBE?
20. Kak onpeaenuTs KOOPAUHATH TOUYKH ITEPECEUCHUE MPSMOUN U IMIIOCKOCTH B TIPOCTPaH-

K teme 7

1. Yro Ha3bIBaeTCs MOBEPXHOCTHIO BTOPOIO NOpsAAKa?

. Kakas moBepXHOCTb Ha3bIBa€TCS LIMJINHIPUUECKOM?

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

. Kakas nuHus ABIsSeTCs HallpaBIsIIOIIEH UIMITHYECKOrO HUINHAPA?

. Kakas nmuHus SBISETCS HAPABISIFOIICH TUIEPOOTNIESCKOTO IMIHHIpa?

. Kakas moBepXHOCTb Ha3bIBAETCS KOHUYECKON?

. Kakas nuHus Ha3pIBaeTcs HalpaBIIsiOIed KOHUYECKONH TOBEPXHOCTH?

9. Yto Ha3kIBAETCS DILUIAIICOUIOM?

10.Yto Ha3bIBa€TCS OHOMOIOCTHBIM TUTIEPOOTIOUI0OM?

11. Yro Ha3bIBaeTcs ABYNOJIOCTHBIM THIIEPOOIOUIOM?

12. Yto Ha3pIBaeTCA SJUIMNTHYECKUM Tlapadoious?

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 KOMILIEKCHOIO yncia?

. Kak reomerpuueckoe nzodpaxxaercs KOMIUIEKCHOE YUCIIO?

. KaxkoBbl hopMbI 3anicy KOMITJIEKCHOTO yncia?

. Kak BBINOJIHAIOTCS IENCTBUSA CIIOKEHUS, YMHOKECHHS U JEJIEHUS] KOMIUIEKCHBIX YUCEI?
9. Yto Takoe CONpsiKEHHOE YNCI0 KOMIUIEKCHOTO yuciia?

10. Kak BbIIOSHAETCS 1E€HCTBHE BO3BEAEHUS KOMIUIEKCHOTO YHCIIa B CTEIIEHB?
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 CraBuUTCS, €CIM CTYACHT U3JIaraeT MaTepuajl HeMOJIHO U AOIyCKAeT HETOYHOCTH B ONPE/ICIICHUH TIOHATHI
WM (OPMYITMPOBKE MPABHJI, M3JIaraeT MaTepHasl HelOCIEI0BAaTEIbHO U IOMYCKAET OLIHOKH
CraBuTCS, €CIH CTYIEHT OOHapy)KUBAeT HE3HAHHE OTBETa Ha COOTBETCTBYIOIIEE BOMIPOCHI, IOMYCKAET

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




5.2 Ilpumepnl 3a1aHui 1J151 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. Nana matpuia 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 1Mo3BOJISET ONpeeNUTh YPOBEHb YCBOCHHUs MaTepuaia. Ilepen BbI-
MOJIHEHUEM KOHTPOJIbHON paboThl HEOOXOAMMO O3HAKOMHUTHCSI C TEOPETUUYECKHM MaTepHalioM,
NPE/CTAaBICHHBIM B MPE3EHTALMAX U Ha JIEKIMH, MpopaboTaTh METOAbI pelIeHUs 3aj1ad, pac-
CMOTPEHHBIX B TUIOBBIX IpHMeEpax. 3a pa3bsCHEHWEM TPYIHO YCBAaMBAaEMBIX BOIPOCOB Kypca
HE00X0/IMMO 00PATUTHCS K MPETO1aBaTENIO.

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

4 3
pelieHuUs, METO IPABUIILHBI

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

2 0-1 3agaHus He BBHITIONHEHBI WIH BBINOJHEHB HENPABIIIBHO

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

—_— - —

—_— —  —

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

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

g .

—

a

-

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

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



Kpamxue memoouueckue ykazanus

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

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

4 3
peHICHMUA, METOA MPABUJIBHBL

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

2 0-1 3agaHvsi HE BBHITTOJIHCHBI WIH BBHITTOJTHCHBI HENIPAaBUJILHO

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, npoxosmieii 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 ONpeeuTh YPOBEHb YCBOEHUST MaTepuaia. [lepen BbI-
MOJITHCHHEM KOHTPOJIBHOH pabOThl HEOOXOJIUMO O3HAKOMHTBCS C TEOPETUUYCCKUM 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 TIPETIOIaBATEITIO.

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 TOJHOCTBIO, C CYIIIECTBEHHBIMU OLTHOKAMHU, HO TTOIXO/ K PEIICHHIO, HIes Pe-
HICHUSI, METO]T TIPABHJIBHBI

2 0-1 3agaHus He BBHITIOIHEHBI WK BHIOJHEHB HENPABIIIBHO

5.3 BapuaHTbl HHAMBUAYAJbHbBIX JOMAIIHUX 3aJaHU I

U3 Nel

Brrauciuts OIMPEACIIUTECIIb MCTOAOM IMOHUKCHUSA ITOPAAKA 10 BTOPOTO
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 MOAPOOHO M COACPKUT HEOOXOTUMBIC MOSICHUTEILHBIE CChLI-
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 3amaHys BBINOJIHEHBI MONHOCTHIO, C HECYIIECTBEHHBIMH OMINOKAaMHU, HO TIOAXOJ K PEIICHUIO, Hes
peleHus, MeTOA NPaBMIIBHBI, padoTa oopMiIeHa COTTIACHO TPEOOBAHUSM;

3 1 3amaHus BBINOJIHEHEI OJHOCTBIO, C CYIIECTBEHHBIMHU OIIMOKaMU, HO ITOJXOM K PEIICHHIO, s pe-
IICHHMs, METOJ] IPaBIIIEHBI, paboTta odopmieHa He 10 TpeOOBaHUIM

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 BBIMIOIHEHUU HWHAWBUIYAJIbHBIX JOMAIIHUX 3aJaHUNl HEOOXOJHUMO HCIOJIb30BAThH
TEOPETUYCCKHUI MaTepual, JIeJaTh CCHUIKM HAa COOTBETCTBYIOIINE TEOPEMBI, CBOMCTBA, (POPMYJIBI
u 1p. Pemenne /I3 BoIMOTHASTCS MOAPOOHO M CONEPIKUT HEOOXOAMMBIC IMOSCHUTEIILHBIE CChLIT-
KH.
Llxana oyenuxu

Omnenka | bamrsl | Onmcanne

5 3 3agaHus BBIIOIHEHBI MOJHOCTHIO M MIPAaBUIIBHO, paboTa 0opMIIeHA COTIIaCHO TPeOOBaHUSIM, pellie-
HHE COJICP’KUT HEKOTOPBIE HETOYHOCTH U HECYIIECTBEHHbIE OIIHMOKY,

4 2 3amaHusl BBINOJIHEHBI OJHOCTBIO, C HECYIIECTBEHHBIMH OIIMOKaMH, HO TTOJIXO0]] K PEIICHUI0, HIes
pelIeHs, MeTO| ITPaBHUIIbHBI, paboTa o(opMIIeHa COTTIACHO TPEOOBaHMSIM;

3 1 3a/1aHus BBIOJHEHBI IIOJTHOCTBIO, C CYIIIECTBEHHBIMU OLIMOKaMH, HO TIOJIXOJ K PEIICHHIO, Haes pe-
HIEHUsI, METOJI PaBHJIbHEL, paboTa oopmileHa HE IO TPEOOBAHUAM

2 0 3agaHus He BBHITIONHEHBI WIH BBINOJHEHB HENPABIIIBHO

W13 No3

Jloka3zaTh, 4TO cUCTEMA JIMHEHHBIX aJireOpandyeckux ypaBHEHHI COBMECTHA U PEIINTH 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 MaTepua, 1eJ1aTh CCbUIKM Ha COOTBETCTBYIOIINE TEOPEMBI, CBOMCTBA, (POPMYJIBI
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 CorjiaCHO Tpe6OBaHI/I5IM, penie-

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 3a)1a1-[1/m BBITTIOJIHCHBI ITOJIHOCTBIO, C CyLL[eCTBeHH])IMI/I O]_LII/IGKaMI/I, HO IOAXO0A K PECIICHUIO, UAES PE-

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




N3 Ned

Jlausl Bepmuabl Tpeyroibauka 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 ykazanus
[Ipu BBIIOJIHEHUW WHAWBUIYATbHBIX JOMAIIHUX 33JaHU HEO0OXOJUMO HCIOJIb30BaTh
TEOPETHYECKUI MaTepual, JeJiaTh CChIIIKA Ha COOTBETCTBYIOIIME TEOPEMBI, CBOMCTBA, ()OPMYIIbI
u ap. Pemmenne N3 BeimoHAETCS MOAPOOHO M COACPKUT HEOOXOAMMBIE TTOSICHUTEIIHLHBIC CChLI-
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 HECYIIIECTBEHHBIMU OLIMOKAMH, HO MOAXO/ K PEIICHHIO, UIes
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 BBITOJIHEHE! MJIHM BHITIOJHEHB! HENIPABIIILHO

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 MOJTYYEHHON JIMHUU B MPSMOYTOJIBHON JAEKapTOBOM CHCTEME 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 BBITONIHEHUU HWHAWBUIYATbHBIX JOMAIIHUX 3aJaHU HEOOXOAMMO HCIIOIb30BATh
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 BRIIOJIHEHBI TOJHOCTHIO M PaBMILHO, pPaboTa 0(hopMIIeHa COTIIACHO TPEOOBAaHU-
SIM, pellIeHNe COAEPKUT HEKOTOPBhIE HETOYHOCTH M HECYIIIECTBEHHBIE OIINOKH;

4 2 3a7aHust BRITOJIHEHBI TOJHOCTHIO, C HECYIIIECTBEHHBIMU OIINOKAMH, HO ITOJIXO0]] K pelle-
HMIO, HJiesl PEIICHHs, METO/ IPaBHJIbHEL, padoTa oopMIIeHa 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 AEMCTBUS HAJl KOMIJIEKCHBIMU YUCJIAMH B aJireOpandeckoit 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 BHINOJHEHWM WHIWBHAYAIBHBIX JIOMAIIHHUX 3aJaHHH HEOOXOIUMO HCIOJIb30BaTh
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 BRIITOJIHEHBI IIOJTHOCTHIO M IIPAaBHIILHO, paboTa opopMiieHa CorjlacHO TpeOOBaHNU-
SIM, PEIICHNE COJCPIKUT HEKOTOPBIE HETOYHOCTH U HECYIIECTBEHHBIC OLTHOKH;

4 2 3aaHus BEIIIOIHEHBI TOJHOCTHIO, ¢ HECYIIECTBEHHBIMH OIIMOKaMH, HO MOAXOJ K pelle-
HUIO, Ues PEUICHHNs, METO]I IPAaBIIILHBL, paboTa 0OopMIICHA COTIIACHO TPEOOBAHUSM;

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 Ilpumepnbl TECTOBBIX 3aJaHUIH
HTOroBolil TECT MO AUCHHUILINHE

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

paBeH......

(—2 3 o\ (—2 3 o\
3. EBcom A= 1 2 1|, B=|-3 1-1]|, TO 2I€MEHT c, 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. YpaBHeHue npsaMo, npoxoadiieil uepes Touky A(-2,3) , IEpIeHIUKYISIPHO MPSIMON

, 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, TPOXOSIIEH 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 y
15. CymMma koopauHar mnpaBoro (pokyca 3JuiMnca — + — =1 paBHa ...
117 36

16. Ecin z, = -5+1i, z, =1+ 6i, TO pa3HOCTb J€IICTBUTEIBHON U MHUMOM YacTel uncia

Zl
—- paBHa

ZZ

30

1)-

) 37

27

2)y_ L

) 37

28

3)_ =2

) 37

33

4)_ 2=

) 37

Kpamkue memoouueckue ykasanus
I[ITM copepxaT TecTOBBIE 33aJaHUSI C BHIOOPOM OIHOTO WM HECKOJBKUX MPaBUIbHBIX

OTBETOB, BBO/I YHCJIA.
Llxana oyenuxu

Onenka | bambl Onucanue
5 20 3agaHue BHITOJIHEHO MOJHOCTHIO M @0COIIOTHO MPABUIIBHO.
4 16-19 3a/1aHue BHIIOJIHEHO MOJHOCTBIO U IPaBUIIBHO, HO PEIICHHE COACPIKUT HEKOTOPBIC HETOUYHOCTH U HeCy-
HIECTBEHHBIE OMNOKH.
3 9-15 3a/1aHue BBIMIOJIHEHO HE MOJHOCTHIO, C CYIIECTBEHHBIMH OIIMOKaMH, HO TTOJXO0/( K PEUICHHUIO, HEs pelie-
HHS1, METO]] IPABUJIBHBI.
2 18 3a/iaHue BHIMOIHEHO YaCTHYHO, HMEET OIIUOKH, OCYIIECTBIICHA [TONBITKA PELICHNS HA OCHOBE TIPABHJIb-

HBIX METOJIOB U MJCH PEIICHMSL.

5.5 Ilpumepsbl TECTOBBIX 3aJaHUI

Tecr 1
3 0 5
1. Onpenenurens |-2 1 2 | paBeH...
-6 1 3
1-2 5 9 )
2. Panr MaTpHIIBI | b I paBeH. ..
1 3 3 4
Los 4
( -1-5-3
3. Jlns aneMeHTa a,, MaTpHUIbI |L 4 -2 1 | anredpanyecKkoe JONOJIHEHUE PABHO ...
2 6 4

-6 -5
4. Jlnst maTpuubl A = ( 3

J oOpaTtHas Matpuna A’

1(-3 5
1)cymiecTByeT ¥ UMeeT BUL A = —[ 5 6]
3l = _

1(-3 -5
2)CyLIECTBYET M UIMEET BUJ A~ = _[ ; 6}



1(-3 5
3)CyIIeCTBYET U UMEET BUJT 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 1 J
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 3w|; C:|(2 3 0)|; D=|(0 5 ‘ﬂl

32 L401J L314J L001J
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 peIIeHUE
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 HJIM HCCKOJIBKHX ITPABUJIBHBIX
OTBETOB, BBO/ UHKCJIA.



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 OIIMOKAaMH, HO TIOAXOJ K PEIICHHIO, HIes peLie-
HYSI, METO]T TIPABHJIHHBL.

2 0 3ajaHrie He BBIIOJIHEHO, MMEET OIIHOKH.

Ha

5.6 Ilpumepnbl TECTOBBIX 3aJaHUI

Tecr 2
1. Bextop a = (0,2,-5) oOpa3yeT ¢ OChbI0 a0CIUCC YTOI
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 Tpeyroapsauka 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 MMOJIHOCTBIO U ITPABUJIBHO, HO PCHICHUE COACPIKUT HEKOTOPHIC HETOYHOCTH 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 Illpumepsbl TeCTOBBIX 3aJaHUI

Tecr 3
1. YpaBHeHue npsMoi, IPOXOAIIEH yepe3 TOUKy A(-2,5) MapajjiedbHO 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. Eciim ipsimast 3a1aeTcst OONIMMH YpaBHCHHUSIMH , 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 ABJIAAKOTCS IMMPAMBIC
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-22+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 TECTOBBIE 3aJaHUSI C BHIOOPOM OJHOTO WJIM 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-
MICCTBEHHBIC 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 CyMMa JeWCTBUTEIHLHON M MHUMOM YacTel 4ducia

paBHa .....

2. s KBAPATHOTO ypPAaBHEHUs z° +14 7 + 58 = 0 cymMMa J€HCTBUTENBLHOM 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. Moaynb KOMIUIEKCHOTO yucaa z =1-— J3i paBeH ...

Kpamkue memoouuecxue ykazanus
I[ITM conmepxaT TeCTOBBIC 3aJlaHUsI C BHIOOPOM OJIHOTO MPABUIBHOTO OTBETA, BBOJ UHC-

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-
[IECTBEHHBIE 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)

LleasiMu OCBOCHUSI JUCHMIUIMHBI «AJreOpa M T€OMETPHs» SBISIOTCS O3HAKOMIICHHE C
OCHOBHBIMH IIOHATHUAMHU anre6pLI n TCOMCTpHUH, OCBOCHHC MCTOAOB U croco0oB peicHuA
anreOpanueckux W TIeOMETPHYCCKUX 3a1ad, Pa3BUTHE JIOTUYECKOTO ¥ AITOPUTMHYECKOrO
MbBIIIJICHUSA, OBJAJCHHUC OCHOBHBIMH MCTOAAMU HCCIICAOBAHUA KW PCUHICHUA MATCMATHUYCCKUX
3a/1a4, BBIPA0OTKA YMEHHUSI CAMOCTOSTEIIBHO PACIIMPSITH MaTEMaTUYECKUE 3HAHHS M MPOBOJIUTH
MaTeMaTUYCCKUI aHaI13 MPUKIIAIHBIX 33/1a4.

3ajauaMu JUCHUIUTHHBI «AJIre0pa 1 TeOMETPHUsD) SBIISIOTCS:

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

- IPUBUTHUC CTYACHTAM HABBIKOB UCCIICAOBAHUA C UCIIOJIb3OBAHUEM METOA0B aﬂFCGPBI;

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

- (hopMHUpOBaHNE HABBIKOB W YMEHMU, HEOOXOIMMBIX MPH MPAKTUYECKOM MPHUMEHEHHUH
MaTeMaTUYeCKUX UCH U METOJIOB JIJIsS aHAJIN3a U MOJICIIMPOBAHUS CIIOKHBIX CUCTEM, ITPOIIECCOB,
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)

PesynbpTarel 00yueHus O JUCIUILTUHE
Kox u Komu
Haspanue hopMmyIrpoBKa
OIIOII BO, opmynHpoBKa HHIUKaTOpa Koz
COKpaIlIeHHOC KOMIICTCHIINHN OJOCTHIXKCHUA pE3YIIb q)OpMyHHpoBKa pe3yibTara
KOMIIETCHITUU
Tara
09.03.03 OIIK-1 : Ciocoben OIIK-1.1B : P/l 3HaHUEe | OCHOBHBIX MOJOXKCHUN
«Ipuknagnas | npuMeHATH Oo6nanaer BEKTOPHOH U JIMHEIHOU
WHPOPMATHKa» | €CTECTBEHHOHAYYHBIC | MATEMAaTHIECKOM anreOpbl, aHATUTHIECKON
(b-TIN) 1 OOIIEHH)KEHEPHBIE | KYJIBTYypOil U T€OMETPHUH Ha IIIOCKOCTH
3HaHUS, METO/IbI CHUCTEMHBIM U B IPOCTPAHCTBE, TEOPUH
MaTeMaTH4YECKOTO MBIIIUICHUEM, KOMIUIEKCHBIX YUCET
aHanu3a u MO3BOJIAIOIIAMU B P2 | YMenue | pemars TUIOBBIE 3aJa4H
MOJEIUPOBaHUA, npoQeCcCHOHATBHOM 110 BEKTOPHOH U JTUHEHHOHN
TEOPETUYECKOTO U JEATEILHOCTH anreOpe, aHATMTHIECKOH
9KCIIEPUMEHTAILHOTO | MCIONBh30BATh TEOMETPHUH Ha TUIOCKOCTH
HCCIIeIOBaHUS B MaTeMaTHYECKUe U B TIPOCTPAHCTBE, TEOPUHU
poeCCHOHATBHOMI METOJIbI U KOMIUIEKCHBIX YHCE
ACATCIIbHOCTH HHCTPYMCHTBI LI P13 HaBpik | penieHust TUIIOBBIX 3a4a4 €
IIpOBCACHUSA MIPUMEHEHUEM
KpUTHUYECKOTrO MaTeMaTHYECKOTO
aHaNM3a CUTyaluH, anmapara TeOpUH MATPHUII
MOJCTHPOBAHUSA U U CUCTEM JIMHEHHBIX
OpOTHO3UPOBAHUA ypaBHEHUH, BEKTOPHOM
pa3sBUTHA anreOpbl, aHATUTHICCKON
NpoLeccoB 1 reoMeTpuH,
ABJICHUI aHAIUTUYECKUMU
METO/IaMU UCCIIEJOBaHUS
TEOMETPUIECKUX 00BEKTOB

B mporecce ocBoeHHWS JTUCIUIUIMHBI PEMIAIOTCS 3aJladll BOCIHTAHUS TapMOHUYIHO
pa3BUTOM, MATPUOTUYHONW W COIMAILHO OTBETCTBEHHOW JTUYHOCTH HA OCHOBE TPAIHIIMOHHBIX
POCCHUICKHX TyXOBHO-HPABCTBCHHBIX U KYJIbTYPHO-UCTOPHUYCCKHUX IIEHHOCTEH, MPEICTaBIICHHBIC
B Tabmume 1.2.

Tabmuma 1.2 — [{eneBbie OpuEeHTHPHI BOCTTUTAHUS



BocnurareabHbIe 321291 ®opMHupoBaHHe EHHOCTei LeneBble OpHEHTHPDI

®opMHpoBaHHe IPAXKIAHCKON MO3MIHMHA ¥ MATPHOTH3MA

@opMUpPOBAaHUE YYBCTBA TOPIOCTH 3a [TatpuoTusm

Tpynomobue
noctrkenus Poccun I'paxknaHCTBEHHOCTH

®opMupOBaHUE TYXOBHO-HPABCTBEHHbIX LIEHHOCTEM

Bocmuranue uyBcTBa fonra u I'pasknaHCTBEHHOCTD YMenue paboTaTh B KOMaHJE U
OTBETCTBEHHOCTH Tepe]] CEMbEH U Bzanmonomorp u B3aUMOIIOMOIIIb
o01IecTBOM B3aHMOYBaKEHHE KommynnkabensHOCTR

®opMHpoOBaHHe HAYYHOT0 MHPOBO33PEHUS U KYJbTYPbI MbIIILJIEHHUSA

Oco3HaHue [EHHOCTH
Pa3ButHe TBOpUECKUX CIOCOOHOCTEH U BzaumMomnomoips u npodeccun
YMEHUS PelIaTh HECTAaHIAPTHBIC 3a7auH B3aMMOYBaXKCHUE I'nOKOCTDH MBIIIICHUAS
JI10003HaTEILHOCTh

®opmMupoBaHHE KOMMYHMKATHBHBIX HABBIKOB H KYJIbTYPhI 001LIEHH

Bocmuranune KYyJbTYPbI AHUaJiora u BSaI/IMOHOMOH.[B u I[O6pO)KCJ'IaTeJ'IBHOCTB n
YBaXCHUA K MHCHUIO JPYTUX moaein B3aMOYBaKCHUE OTKPBITOCTH

2 MecTo aucuuniuHbl (MoayJsi) B ctpykrype OIIOIT

JucuuiuinHa «Anrebpa M TeOMETpUs» OTHOCHUTCS K 00s3aTelabHOM YacTH IMKIIA
mucuuuiiH - «broka 1 [uctumuasl  (Moxynn)»  yuebnoro tutana 09.03.03 [puxmagnas
uHpOpMAaTUKa M HUMEET JIOTHYECKYI0 U COJEP)KaTelIbHO-METOJMUYECKYI0 B3aUMOCBS3b C
muciumuinHamu - OOl [TuctumuivHa 6a3upyercss Ha KOMIIETEHIUSX, COPMHUPOBAHHBIX Ha
OpeablAyIleM YpoBHe oOpa3zoBaHus. J[nst u3ydeHus anreOppl M reoMeTpun Tpelyercs
KayeCTBEHHOE 3HAHME LIKOJIBHOIO Kypca anreOpbl, FeOMETPUH, TPUTOHOMETPHH, HayaJl aHajIu3a,
UH(POPMATUKH.

3. O0beM AUCHUNJIMHBI (MOAYJIs1)

O0veM aucHUIUIMHBL (MOJYJsl) B 3a4eTHBIX EAMHUIAX C YKa3aHUEM KOJIMYeCTBa
aKaJeMHYECKHX YacoB, BBIJIIEJICHHBIX Ha KOHTaKTHYIO paboTy ¢ oOydaromumucs (10 BUIaM
y4eOHBIX 3aHATHI) M HAa CAMOCTOSITENbHYIO pabOTy, IPUBE/IEH B Ta0IuUIE 2.

Tabnuia 2 — O0mmiast TpPy10€MKOCTh JUCITUTITUHBI

Tpyno- O0BeM KOHTAKTHOI paboThI (Yac)
€MKOCTb
Cemectp
Hassanne 3)60 phg—l Hacrs I/IE'I(I)/I(iO)C AynuropHas Breayi- CPC (zll)ﬁr?f
OIIOIT BO i VII yp yAuTOp TOpHast
HUS (3P0, (.E) Beero Taluni
0300) o
nek. | mpak. | ma6. | TIA | KCP
09.03.03
Tpuxnagnas [6]0]0) bl1.b 1 4 55 18 36 0 1 0 89 ]
HH(pOpPMATHKA




4 CTpyKTypa U co/iepKaHue IMCUMILTUHBI (MO1YJIs1)

4.1 CTpykTypa aucuunjanHbl (MoayJs) niass OPO

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

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

Ko pe- Kou-Bo 4acoB, 0TBEJICHHOE HA
dopma
No HasBanue TeMbl 3yJIbTaTa
N — Jlex [pakr JIab CPC TEKYILEro KOHTPOJIs
TEOPETUUECKUH OIpocC,
Pl KOHTpoJbHas pabora Nel,
1 | Onpenenureny U MaTPULBI PI2 P’IB 4 8 0 17 HHIUBUIYaTbHOE
’ nomarrHee 3aganne Nel,
TecT 1
TEOPETUUECKUH OIIpoc,
2 CucreMa TMHENHBIX PI1, 3 6 0 13 WHIVBUyaJIbHbIE
anrebpanydeckux ypasHennin | P/12, P/I3 JoMaInHue 3aaaHust Ne2-
3, rect 1
o TEOPETHUUECKUH OIpoc,
3 DIeMEHTLI BEKTOPHOH PAL 3 7 0 15 KOHTpOJIbHast paboTta Ne2,
anreOpbl P12, P3
TecT 2
TEOPETHUUECKUH OIpoC,
PI1, WHIMBUyaJIbHOE
4 | TIpsimast Ha TIOCKOCTH PII2. P13 2 4 0 11 Jomammee saxamie Ned,
TeCT 3
Pl TEOPETHUUECKUH OIpoc,
5 | Kpussle BToporo nopsiaka P2 P’IB 2 2 0 8 HUH/AUBUlyalIbHOE
’ JlomManiHee 3aganue Nes
TEOPETHUUECKUH OIpocC,
6 Inockocts 1 npsmas arus PAL, 2 4 0 11 KOHTpOJbHast pabota Ne3,
B IIPOCTPAHCTBE P12, P/a3
TeCT 3
P/1, TEOPETHUUECKUH OIpoc,
7| Mosepxuoctn P12, P/I3 0 3 0 8 KOHTpOJbHAs pabora Ne3
TEOPETHUUECKUH OIpoc,
PI1, WHIMBUIyaJIbHOE
8 | KomrmiekcHble yncia PI2. PI3 2 2 0 6 JloMallIHee 3aate NeG,
tecT Ned
Hroro no Tadymie 18 36 0 89

4.2 Conep:xxaHue pa3aejioB U TeM JUCHUIUTUHBI (Moay.as) ajasa OO

Tema 1 Onpedenumenu u mampuyul.

Copepxanne Tembl: OnpeeuTean BTOPOTo U TpeThero nopsiakos. [IpaBusna BerarcieHus
olpenienuTeNneil BToporo v TpeThero nopsaka. [lonsTue MuHopa u areOpandeckoro J0MOJTHEHHUS.
Onpenenurenu n-ro nopsigaka. CoiicTBa onpeaenureneidi. MeToapl BEIYUCICHUS ONpeAeIuTeNneH
(MeToa TOHWXEHHs TMOpsIKa, METOJA TMPUBEACHHUS K TPEYroJdbHOMY BHUAY). Buabl matpuil
(kBagpaTHasi, €IUHUYHAsA, MPSMOYrojbHAs, JUAroHalbHas, MaTpula - CTOJOel, MaTrpuua —
CTpOKa, HyJeBasi). BoIpok/IeHHass U HEBBIPOXKJICHHAs] MaTpullbl. TpaHCIOHUPOBAHHASA MATpUIIA.
Jlunelinple onepau: yMHOKEHHE MaTPHUIbI HA YUCIIO U cI0KeHne MaTpuil. CBoWCTBa TMHEHHBIX
orepanuii. Y MHOXKEHHE MaTpull, CBOICTBA yMHOKEHHSI MaTpULL. DiIeMEHTapHbIe MpeoOpa3zoBaHuUs
matpuilsl. O6paTtHas marpuna. Heo0xoauMoe 1 JOCTaTOUHOE YCIOBUE CYIIECTBOBAHHS 00paTHON
MaTpuIel. TeopemMa O €IWHCTBEHHOCTH MATPHIIbI, OOpaTHOM MaHHOW. MeETOoNbl HaXOXICHUS
oOpatHOM  MaTpumbl  (METOA  TPUCOSAMHEHHOM  MaTpHUIlbl, METOA  JJIEMEHTApPHBIX
npeoOpa3oBanmii). Panr matpuisl. [lonstre 6a3ncHOro MUHOpa MaTpuilbl. Pa3andnabie crmocoosb!
HaxOJXKJICHUE paHra MAaTpPHIlbl: METOJ OKAWMIIAIOMIMX MHHOPOB, NPHUBEACHUE MATPHUIBI K



TpanenueBUIHOW (CTyNmeH4YaTroi) ¥ JUaroHajdbHOM (opMe C MOMOIIBIO 3JIEMEHTAPHBIX
npeoOpa30BaHUA.

@opMbl U METOABI MPOBEACHUS 3aHATUH MO TeMe, NMpPUMEHseMble 00pa30BaTEIIbHBIC
TEXHOJIOTUH: CTaHAapTHas, «MeToJl KOONepaTUBHOI'O O0YUEHHUSD.

Buibl caMocTOSATENIBHOM MOATOTOBKH CTYIEHTOB 10 TEME: IIOJrOTOBKA K TEOPETUYECKOMY
OIpoCy, MOJArOTOBKA K IPAKTMYECKUM 3aHATUSAM, IIOATOTOBKA K KOHTPOJIBbHOH pabote,
BeimonHenue M3, moaroroska k tecty 1, n3yuenue marepuana B 90C (Moodle), moaroroska k
HTorosoMy TecTy 1o JUCLHUIIIMHE.

Tema 2 Cucmema nuHeliHbiX aneedOpaudeckux ypasHeHul.

Conepxanne Tembl: Cucrema JnuHEHHbIX anreOpanmyeckux ypaBHenuii (CJIAY).
OcHoBuble noHsATHA. Pemenne CJIAY. DkBuBajgeHTHBIC (PaBHOCHIIbHBIE) CUCTEMBI YPaBHCHHM.
OnpeneneHHble M HEOINpeaeiacHHble, coBMecTHble U HecoBMmecTHble CJIAY. IlpeacraBnenue
CJIAY B marpuunoit dopme. Marpuunsiii cioco6 pemenus CJIAY. Pemenwe maTpudHOTO
ypaBHeHus. [IpaBuiio Kpamepa sl pelieHust CUCTEM JIMHEMHBIX YpPaBHEHUN C HEU3BECTHBIMU
(reopema). Meton lMaycca nmisi cucTeMbl JUHEHHBIX YpaBHEHUW C Hew3BeCTHBhIMU. CucTema
JUHEHWHBIX YPaBHEHUN C HEM3BECTHBHIMU; O0a3UCHBIE M CBOOOHBIC HEM3BECTHBIC (IIEPEMEHHBIC).
O6mee u yactHoe perienust CJIAY. OnHopoaHbIe CUCTEMBbI TUHEHHBIX YPABHEHUHN U X PEIICHUS.
OcHoBHbIE CBOMCTBAa OAHOPOHON cucTeMbl. DyHnameHTanbHas cucrema pemienuii (OCP) ogHo-
ponnoii CJIAY. UccnenoBanne CJIAY Ha coBmectHOCTh. Teopema Kponekepa — Kamemnu.
Jluneiinpie mpeoOpa3oBaHust (JIMHEWHBIE OMEpaTopbl). MaTpuia JHHEHHOro ormeparopa.
CobcTBeHHbIE 3HAYEHUS U COOCTBEHHBIE BEKTOPHI JIMHEWHOTO MpeoOpa3oBaHusl. .

@dopMBI ¥ METOJBI TPOBEACHHS 3aHITHHA 10 TeMe, NMPUMEHSIEMbIe 00pa30BaTeIbHBIC
TEXHOJIOTHH: cTaHaapTHas, «MeToJ KOOIepaTUBHOTO 00YUESHUS.

Buibl caMmocTosTENIbHOM MOATOTOBKH CTYIEHTOB 10 TEME: IOJrOTOBKA K TEOPETUYECKOMY
OTpOCY, MOJATOTOBKA K MPAKTUYECKUM 3aHATUAM, BbimonHeHue MJI3, moaroroBka k Tecty 1,
uzyuenne matepuaina B DOC (Moodle), moaroroBka k UToroBomy TecTy 1o TUCIHILIIHHE.

Tema 3 Dnemenmul 6eKMOpHOU aneedpbi.

Copepxanne Tembl: IIpsMOyrosbHbIE M TOJAPHBIE KOOPAMHATHI Ha IUIOCKOCTH.
[IpeoOpa3zoBaHus KOOpJAMHAT HA IUIOCKOCTH W B MpocTpaHcTBe. [Ipoekius BekTopa Ha OCh,
cocTaBiisironas (KOMIOHEHTa) BEKTOpa Ha OCh, CBOMCTBa Npoekuuid. JInHeiHas 3aBHCHMOCTh
BeKTOpoB. ba3uc Ha muiockocTu u B mpoctpancTBe. KoopaunaTe! BekTopa. Pasnoxxenue Bekropa
no 6aszucy. /lexkaproB npsimoyronsHbIi 6a3uc. Hampasnsionme KocuHychl BeKTopa. BekTopHoe
IIPOM3BE/IEHNE BEKTOPOB U €ro cBoicTBa. ['eoMeTpuueckuil U GU3NYECKUI CMBICIBI BEKTOPHOTO
npousBeneHuss. CMEIIaHHOe MPOU3BEAEHUE BEKTOPOB U €r0 CBOWMCTBA. [ €OMETpHUUECKHIT CMBICIT
CMEIIaHHOTO Tpou3BeneHus. HeoOxoaumoe M JOCTATOYHOE YCIIOBHE KOMIUIAHAPHOCTU TpPEX
BEKTOPOB B IIPOCTPAHCTBE.

@®opMBl U METOJbI NPOBEACHMS 3aHITUH MO TeMe, NMpPUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: CTaHAapTHas, «MeToJl KOONepaTUBHOIO O0OYUEHHUS».

Bunel camocTosTEIbHOM MOATOTOBKH CTY/IEHTOB 10 TEME: MOJTOTOBKA K TEOPETUYECKOMY
OIIpOCy, MOJITOTOBKA K MPAKTUYECKUM 3aHATHUSM, IOATOTOBKA K KOHTPOJIbHON padoTe, HOJArOTOBKa
K Tecty 2, mzydenue marepuaia B D0OC (Moodle), nmoaroroBka k HToroomy Ttecty mno
JUCLUIINHE.

Tema 4 llpsimas na nrockocmu.

ConepxaHue TEeMbI: DJIEMEHThl aHAJUTUYECKONM TEOMETPUM Ha IUIOCKOCTH. Meton
KoopauHar. Jlunus Ha muockocT. OCHOBHBIE 337]a4H AHAIUTUYECKOW T€OMETPUM HA TIOCKOCTH.
[Ipamass Ha mmockoctH. [IOHATHS HOPMATBHOTO M HAIPABIISIIOIIETO BEKTOPOB MPSIMOIA.
HopmanbHoe ypaBHEHHE TIpAMOW M €ro0 TIE€OMETPUYECKUN CMBICI. YPaBHEHHUE MPIMOM,
MPOXOJSIIEH Yepe3 JaHHYI0 TOUYKY TMEpPHEeHIUKYISIPHO 3aJaHHOMY HarpasieHuto. OOrmiee
ypaBHEHHE MPSIMOUN U €ro YacTHBIE Cllydau. Y paBHEHHUE MPSMOM ¢ YIIIOBBIM KOA(D(UIIHEHTOM U



€ro reOMETPUYECKHUM CMBICI. YPAaBHEHHE INPAMON B OTPE3KAX U €r0 T'€OMETPUYECKUN CMBICIL
Kanonunueckoe ypaBHeHue npsamoil. [lapamerpuueckue ypaBHeHHs TPSMON. Y paBHEHHUE MIPSAMOM,
IIPOXOSIIEH Yepe3 ABE JaHHBIC TOUYKHU. Y PaBHEHUE NPAMOU, POXOJALIEH Yepe3 JaHHYIO TOUYKY
B 3aJJaHHOM HAaIpaBJICHUU. YCJIOBHs NMAapajUICIbHOCTH U IEPIEHIUKYISIPHOCTH IBYX IMPSIMBIX.
Yroa Mexny AByMs IPSIMBIMU. Y CJIOBHSI NAPAJUIEIbHOCTH U NEPIIEHIUKYISIPHOCTH JIBYX NPSMBIX,
3aJJaHHBIX OOILMMU ypaBHEHUAMHU. PaccTosiHME OT JaHHOW TOYKH J10 IPSIMOI Ha TNIOCKOCTH.

@opMbl U METOZBI MPOBEACHUS 3aHATUH MO TeMe, MpPUMEHseMble 00pa3oBaTeIbHBIC
TEXHOJIOTUH: CTaHAapTHas1, «MeToJl KOONepaTUBHOI'O O0YUEHHUSD.

Buibl caMocTOSATENIBHOM TOATOTOBKH CTYIEHTOB 10 TEME: IIOJrOTOBKA K TEOPETUYECKOMY
OIIpOCY, NOArOTOBKA K IPAKTUYECKUM 3aHATUAM, BbinoiaHenue MJI3, moaroroeka k Ttecty 3,
uzyuenne matepuaina B 90C (Moodle), moaroroBka k UToroBomy TecTy 1o JTUCIHILIHHE.

Tema 5 Kpusvie smopoco nopsioka.

Conepxanue TeMbl: Kpusble Broporo nopsiika. KaHonnueckoe ypaBHEHHE OKPYKHOCTH.
Dnunc, ero KaHOHMYECKOe ypaBHEHHME M CBoOiicTBa. McciemoBanue (GOpMBI AIUIMIICA MO €ro
ypaBHeHHI0. OKpYKHOCTb KaK 4aCTHBIH cityuyall anunca. [lapamerpudeckue ypaBHEHHs JUIMIICA.
['unepbona, ee kKaHOHMUYECKOE ypaBHEHUE U cBolicTBa. ConpsbkeHHas runepoona. MccnenoBanue
dopmbl runepOoinsl. [lapamerpuueckue ypaBHeHHs runep6oisl. ITapabona, ee kaHOHHYECKOE
ypaBHEeHHE U cBoiicTBa. Mcciienoanne Gopmbl mapadoisr. O0IIee ypaBHEHHE KPUBOW BTOPOTO
HOpsi/IKa U ero MpHuBeJeHUE K KaHOHHYecKkoMy Buay. Kilaccudukanus KpuBbIX BTOPOTo MOpsKa.

@opMbI U METOABI MPOBEACHUS 3aHATUH MO TeMe, IMpPUMEHseMble 00pa30BaTeIIbHBIC
TEXHOJIOTUH: CTaH/apTHasl.

Bupl caMoCTOSITEIHHOM MMOATOTOBKH CTYJCHTOB IO TEME: TIOJrOTOBKA K TEOPETHUECKOMY
OIpOCy, OArOTOBKA K MPAKTUUECKOMY 3aHATHIO, BblnosiHeHue /13, usyyenne matepuana B 20C
(Moodle), moaroroBka k IToropomy TecTy 1o ITUCIHILIHHE.

Tema 6 IInockocmov u npsmas 1unUsA 8 NPOCMPAHCMEe.

CopepxaHue TeMbl: ODJIEMEHTBHl AHAIUTUYECKOW I€OMETPUM B INpOCTpaHCTBE. Meton
KOOpPAMHAT B IpocTpaHcTBE. IIIOCKOCTH, HOpPMaIBbHBIM BEKTOp IUIOCKOCTH. HopmanbHOe
YpaBHEHUE INIOCKOCTH U €r0 T€OMETPUYECKUN CMBICI. Y paBHEHUE IUIOCKOCTH, ITPOXOASAILIEH Yepes
3a/laHHYI0 TOUKY, IEPIEHIUKYISIPHO 33/1aHHOMY HarpasiieHnto. O01iee ypaBHEHUE TNIOCKOCTH U
€ro 4YacTHbIE Cily4yau. YpPaBHEHHE IIJIOCKOCTH B OTPE3KAX M €ro IeOMETPUYECKHH CMBICI.
VYpaBHEHHE IUIOCKOCTH, MPOXOJALIEH 4Yepe3 TpU 3aJaHHbIE TOYKUA. YTOJI MEXAY JIBYMs
IIJIOCKOCTSIMU, B3aMMHO€ PACIIOJIOKEHUE ABYX IIIOCKOCTEN. PaccTostHUE OT TOYKH 10 TUIOCKOCTH.
B3anMHOe pacnosnokeHue Tpex IIOCKOCTEW B MPOCTPAHCTBE, CBA3b C PELICHUEM CHCTEMBI TPEX
JUHENWHBIX aIre0pandeckux ypaBHEHUH ¢ TpeMs Hem3BecTHbIMU. [TocTpoenue miockoctu. Obuue
ypaBHeHus npsMmon. KanoHnueckue ypaBHeHHs npsimoid. [lapamerpudeckne ypaBHEHHs IPSIMOM.
VYpaBHEHUS NPAMOH, MPOXOASALIEH Yepe3 IBE JAaHHBIE TOYKU. YTOJ MEXAY IABYMS IMPSIMBIMH.
VenoBuss NapajuIeNbHOCTH M NEPHEHAMKYJSIPHOCTH  JBYX IIPSMBIX B IIPOCTPAHCTBE.
CkpemuBatonecs npsimble. [IpruBenenne o0mux ypaBHEHHHM NpsiMON K KAaHOHUYECKOMY BUY.
IIpoeknusa mnpsAMOM Ha IUIOCKOCTb. YTOJI MEXAY NPSIMOM M IUIOCKOCTBIO. Y CIOBUSA
NapauIeJIbHOCTH M NEPHEHAUKYISIPHOCTH HpsAMOW M IulocKocTH. llepecedeHne mnpsMoil u
IJIOCKOCTH B TPOCTpaHCTBE. [[prHAIIIEKHOCTh TPSIMOM TNTIOCKOCTH .

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MpPUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTHH: CTaHJapTHas, «MeToJ KOOIepaTUBHOTO 00YYEeHUS.

Bunbl camoCTOATENIBHON OATOTOBKY CTYAEHTOB 10 TEME: IIOATOTOBKA K TEOPETUYECKOMY
OIIpOCY, HOJITOTOBKA K MPAKTUUECKUM 3aHATHM, IOJArO0TOBKA K KOHTPOJIBbHOU paboTe, HOArOTOBKA
K Tecty 3, m3zydenue marepuana B D0C (Moodle), moaroroBka k MroroBomy TecTy IO
JVCLATIIINHE.

Tema 7 Ilosepxnocmu.



Conepxxanne Tembl: [loBepXHOCTH BTOPOro Mopsjika U MX KAHOHUYECKUE YpPaBHEHMSI.
[ToBepxHocTu BpameHus. [ {unuaapuyueckue nosepxHoctu. Konnueckue noBepxHocT. MHUMBIE
noBepxHocTH. Dimuncou. ['unepbononast. [Tapabononasl. Meron ceueHui ISl UCCIETOBAHUS
U TOCTPOEHUS IMOBEpXHOCTEeH BTOporo mnopsaka. OOmiee ypaBHEHHE IMOBEPXHOCTH BTOPOTO
MOPsI/IKA ¥ €r0 MPUBEACHUE K KAHOHUYECKOMY BUTY.

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

Buel camocTosTENIbHOM MOATOTOBKH CTYIEHTOB 10 TeME: MOJAr0TOBKA K TEOPETUYECKOMY
OTIPOCY, MOJITOTOBKA K MPAKTUYECKOMY 3aHITHIO, TIOJTOTOBKA K KOHTPOJILHOU paboTe, N3ydeHue
matepuana B 90C (Moodle), moaroroka k IToroBomy TeCTy M0 AUCITUTUIIMHE.

Tema 8 Komnnexcuvie uucia.

Conepxxanne Tembl: OcHOBHble TOHATHSA. Onepaluu HaJ KOMIUIEKCHBIMH YHCIIAMU:
ClIOKeHue (BBIYMTAHHUE), YMHOXKEHUE, AeiieHne. CBoicTBa omeparuii. Moyl KOMIUIEKCHOTO
yucia U ero cBoictBa. CONpsbKeHHOE KOMIUIEKCHOE YHMCIO U ero cBoicTBa. KommiiekcHas
MJIOCKOCTh, TEOMETPHUYECKOE M300paKEHHE KOMIUIEKCHOTO YMCila Ha KOMIUIEKCHOM TUIOCKOCTH.
@DopMBI 3alMCH KOMIUIEKCHOTO YHUCIIA: airedpandeckasi, TPUTOHOMETPHUYSCKasl, TOKa3aTelIbHas
(npencraBnenue Dinepa). [lelcTBUS HAJ KOMIUIGKCHBIMH YHCJIAMH B TPUTOHOMETPUYCCKOMN
dbopme. @opmyibel MyaBpa (Bo3BeIeHHE KOMIUIEKCHOTO YHUCa B CTETNICHb, U3BJICUCHUE KOPHS U3
KOMILJIEKCHOT'O YHCJIa).

@dopMBI ¥ METOJBI TPOBEACHHS 3aHITHH IO TeMe, MPUMEHSEMbIC O00pa30BaTEIbHBIC
TEXHOJIOTHH: CTaHAapTHAs.

Buapl camocTosATenbHOM MOJTOTOBKHU CTYJEHTOB 110 TEME: TIOJIF0OTOBKA K TEOPETUUECKOMY
OTIpOCY, MOATOTOBKA K MPAKTUYECKOMY 3aHSTHIO, BbinoiaHenue 13, uzydenue marepuana B 30C
(Moodle), moaroroBka k IToropomy TecTy 1o ITUCIHILIHHE.

5 Meroauyeckne YyKa3aHUsl s OOYYAIIUXCHA MO M3YYEHHI0 M PpPeaju3aluu
AUCHHUILIMHBI (MOZYJIs1)

5.1 Meroanueckue peKOMeHAAUMH OOYYAKIIUMCH M0 M3YYEHHI0 IUCUHMIUIMHBI H 10
o0ecIeYeHN 0 CaMOCTOSITeJIbHOM padoThI

[Ipn peanuzanuy IUCUUIUIMHBL (MOJIYJIsl) NMPUMEHSETCS IIEKTPOHHBIM Y4eOHBIM Kypc,
pa3MelEHHbIN B cucTeMe 3IeKTpoHHOro o0ydyenus Moodle.

Jliis oOecriedeHns CUCTEMaTHUUECKOM U PerysspHON paOOThI IO U3YYEHUIO JUCIIUIUINHBI U
YCIIEITHOTO IPOXOXKACHUS TEKYIIUX U MPOMEXYTOUHBIX KOHTPOJIBHBIX MCIBITAHWHA CTYACHTY
PEKOMEHAYETCS IPUAEPHKUBATHCS CIEAYIOLIEro NopsaKa 00yueHus:

- CAMOCTOATENBHO ONPEAEeTUTh 00bEM BpEMEHH, HEOOXOIUMOT0 /7Sl MPOpPabOTKH KaXKA0H
TEMBI;

- PperyispHO H3ydaThb KaXAYK TeMY IUCHUIUIMHBI, MCIONb3ys pa3iuuHble (HOpMBI
MHAUBUAYAJIbHON paboThI;

- COTJIaCOBBIBATh C MPEIOIaBaTeNeM BBl PA0OTHI [0 N3YUEHUIO TUCIUIUINHBI.

[Ipu BBINIOJNIHEHUU HWHAWBUIYaJbHBIX JOMAIIHUX 3aJaHUl HEOOXOIMMO MCIIOJIb30BaTh
TEOPETUYECKHUI MaTepuall, JeaTh CChbUIKM Ha COOTBETCTBYIOIME TEOPEMBI, CBOMCTBA, (HOPMYJIbI
u np. Pemenne W3 BbIMogHSETCS MOAPOOHO M COACPKUT HEOOXOIUMBIE IOSICHHUTEIbHBIC
CCBLIKH.

CaMocCTOsATENbHOCTh B yUeOHON paboTe CrocoOCTBYET PAa3BUTHIO 3aWHTEPECOBAHHOCTHU
CTYJAGHTAa B U3y4yaeMOM MaTepuale, BbIpadaThIBa€T Yy HEro YMEHHE U MOTpeOHOCTh
CaMOCTOSITENIbHO TOJy4yaTh 3HAHMS, YTO BEChbMa BaXXHO JJs CIEHUAINCTa C BBICHIMM
o0Opa3oBaHHEM.



[lenpro caMoCTOSTENTFHOM PabOThI CTYJEHTOB SIBIISIETCS OBNafcHHE (DyHIAMEHTATbHBIMH
3HAHUSAMHU, TPOPECCUOHANTBHBIMU YMEHUSIMHU U HaBBIKAMH JESATEILHOCTH MO MPOMUITIO, ONTBITOM
TBOPYECKOM, UCCIIE0BATEIBCKON ACATEIBHOCTH.

CaMocrosiTenbHasi paboTa CTyIeHTa BKJIIOYAET CJEAYIOUIME BHbI, BBIIOJHSEMbIE B
cooTBeTcTBUU ¢ DenepanbHbIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM BBICIIETO
00pa3zoBaHus U pabOYNM YICOHBIM IIJIAHOM:

- ayauTOpHas CaMOCTOSITENIbHAs pabdoTa CTyAEHTa I0J PYKOBOJICTBOM U KOHTPOJIEM
IIPENo/iaBaresis Ha JEKLNY;

- BHEAyJUTOpHAs CaMOCTOsATENbHAsl paboTa CTyAEHTa MOJ PYKOBOACTBOM U KOHTPOJIEM
MIpEenoiaBarelisd: U3y4eHHEe TEOPETUUYECKOro Marepuania, MOArOTOBKA K ayJUTOPHBIM 3aHATHSIM
(JIlexk1us, MPaKTUYECKOe 3aHATHE, KOJUIOKBHYM, KOHTPOJbHas paboTa, TECTUPOBAHUE, YCTHBIN
OTIPOC), AOMOJHUTENIbHbIC 3aHATHS, TEKYIINE KOHCYIbTAI[UH 110 AUCLIUILINHE.

B kaudecTBe camocTOATENBHON pabOTHI IpeIoNaracTcs U3y4yeHUEe HEKOTOPBIX pa3JeioB
JUCUHUTIINHBIL:

- JJIEMEHTHI BEKTOPHOU anreOphl (CKasIpHBIE W BEKTOPHBIC BEIUYHMHBI. BEKTOphI Ha
IUIOCKOCTH U B mpocTpaHcTBe. Paguyc-Bekrop. Onpenenenre AauHbl (MOAYJIs) BEKTOPA; HYJIEBON
BEKTOp; PaBHBIC, MPOTUBOIIOJIOXKHbBIE, KOJUIMHEAPHBICE W KOMIUIAaHApHBIE BEKTOPHI. JIMHEWHBIE
ONepalMy HaJ BEKTOpaMH: CJIOKEHHE BEKTOPOB M YMHOKEHHE BeKTOpa Ha uuciio. CBoiicTBa
JUHEHHBIX onepanuil. JInHelHble onepaluyu HaJ BEKTOpaMu B KoopauHaTHOU (opme. Jlenenue
OTpe3Ka B JaHHOM OTHoumeHuu. CKalsipHOEe NPOU3BEIECHUE BEKTOPOB U €ro CBOMCTBA.
@u3nyecKuil CMBICHI CKalsipHOro mpousBeneHus. CKalsipHOe NPOU3BEIECHUE BEKTOPOB B
KoopauHaTtHoU Gopme. Kocunyc yria mMexay BeKTopaMu. Y CII0BHE KOJTTMHEAPHOCTH BEKTOPOB. );

- TIOBEPXHOCTH (TIOBEPXHOCTH BTOPOr0 TMOPSAKAa U HMX KAHOHUYECKHE YPaBHEHMS.
[ToBepxnoctu Bpamenus. Lununapuyeckue nosepxHoctu. Konnueckue noBepxHoctu. MHUMBbIE
noBepxHocTH. Dimuncoun. ['umepbononasl. [Tapadbononasl. Meron ceueHUi IS UCCIIeTIOBAHUS
U TOCTPOEHHUS IMOBEpXHOCTEH BTOporo mnopsaka. OOmiee ypaBHEHHE MOBEPXHOCTH BTOPOTO
MOPsIIKA ¥ €r0 IPUBEACHUE K KAHOHUYECKOMY BHUITY).

KoHTposb ycrnieBaeMOCTH OCYILECTBIISIETCS B COOTBETCTBUU C PEUTHMHIOBOW CHUCTEMOI
OLICHKH 3HAHUMU cTyeHTOB. OlLeHKa 1o JucuuIuinae onpenensercs no 100-0anbHoOM mikane Kak
cymMma OamoB, HaOpaHHBIX CTYAEHTOM B pe3ylbTaTe pabOThl B ceMecTpe: 00s3aTeIbHbIMU
OallaMM  OLIGHHMBAETCS IOCELIEHUE JIEKIMOHHBIX 3aHsATHH, paboTa HaA MPAKTHUECKUX
(ceMUHapCKUX ) 3aHATHSIX, TEOPETUUECKHI OIPOC, TECTHI, BHITOTHEHNE KOHTPOJIbHBIX padoT, N/13,
MPETYCMOTPEHHBIX YUEOHBIM IJIAHOM.

Pacrnipenenennie 6annoB 10BOAUTCS A0 CTYACHTOB B Hayalle CEMECTpa.

Y4eOHBIM MJIaHOM TIPEAYCMOTPEHBI KOHCYIbTAIIMU, KOTOPHIE CTYICHT MOXET IMOCEIIaTh
10 JKEJIaHUIO.

[Ipu peanuzarum AUCHUIUIUHBI (MOJIYJISI) TPUMEHSETCS SJIEKTPOHHBIN Y4eOHBIN KypC,
pa3MenIEHHbIN B ccTeMe AIIeKTpoHHOTro 00yuenus Moodle.

5.2 OcoOeHHOCTH OpraHu3anuu OO0y4YeHHs IS JHMI C OrPAHHUYCHHBIMH BO3MOKHOCTAMH
310pPOBbSI 1 HHBAJIM/I0B

[Tpu HE0OX0MMOCTH 00YHAIOIMMCS U3 YUCIIA JIUIL C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMU
3JI0POBbSI U MHBAIUIOB (I10 3asBIICHHIO O0YYAIOIIErocs) MPEI0CTaBIsSeTCs yueOHas
uH(pOopMalKs B JOCTYNHBIX (pOpMax ¢ y4eTOM UX UHAUBUAYAIbHBIX ICUXO()U3NUECKUX
0COOEHHOCTEIA:

- JUIS JIUI] C HAPYIIEHUSIMU 3pEHUS: B IeUaTHOU (hopMe yBeTUUEHHBIM IPUPTOM; B popMme
JJIEKTPOHHOIO  JTOKYMEHTa; WHJUBHyaJIbHBIE KOHCYJIbTAllU! c [IPUBJICYCHUEM
TUdI0CYpIOTIEPEBOIUNKA; MHANBUAYAIbHbIE 331aHUS, KOHCYIbTAIUH U JP.



- IS JTMIT C HAPYIIEHUSIMU CITyXa: B TieyaTHOU hopMme; B (hopMe STEKTPOHHOTO JOKYMEHTA;
WHJIUBUIyaJIbHbIE KOHCYJBTAallUW C NPHUBJICYECHHEM CYpPAONEPEBOIUNKA; HWHANBUIYAJIbHbIE
3aJlaHusl, KOHCYJIbTAlUH U JIp.

- 17151 JIUI] C HAPYIIEHUSIMU OMIOPHO-JIBUTATEIILHOTO armaparta: B ne4atHoii ¢oopme; B popme
ANEKTPOHHOIO TOKYMEHTA; UHAUBUIYaJIbHbIE 3a1aHUs1, KOHCYJIbTALIUU U 1.

6 ®oH OLIEHOYHBIX CPEICTB JJIfl MPOBEAEHUS TeKYIero KOHTPOJISI U MIPOMeKYTOYHOM
arTecTauMu 00y4aroMXCcs M0 JMCUUILINHE (MOIYJII0)

B coorBerctBun ¢ tpeboBanumsmu DPI'OC BO i arrecranmm 0oOydaromuxcs Ha
COOTBETCTBUE HX IEPCOHATBHBIX JOCTHIKCHUH ITUIAHUPYEMBIM pe3ylibTaTaM OOYYCHHS TI10
JTUCIUTIINHE (MOAYJII0) CO3/1aHbl (POH/IBI OIEHOYHBIX CPEICTB. THUIOBBIC KOHTPOJILHBIC 3a/IaHHUS,
METOJMYECKUE MAaTepHuasbl, ONPEIACISIONUME MPOIEAYPhl OLICHUBAHWA 3HAHWM, yMEHHH U
HAaBBIKOB, a TAK)KE KPUTEPHUH U ITOKA3aTEIH, HEOOXOIUMBIE JJIsl OIIEHKH 3HAHUM, YMEHU, HABBIKOB
U XapakTepu3ymllnue OdTambl (HOPMHUPOBAHHS KOMIIETCHIIMA B  MPOILECCE OCBOCHUS
00pasoBaTebHON MTPOrpaMMBbl, IpeAcTaBiIcHbI B [IpunoxeHun 1.

7 Y4eb6HO-MeTOAMYECKOEe M HH(POPMALMOHHOE 0O0ecnieyeHue TUCIHUILINHBI (MO1yJIs1)

7.1 Ocnoenas rnumepamypa

1. BoprakoBckuii, A. C. JIuHeiiHas anreOpa U aHanuTU4ecKas reoMeTpus. [IpakTHKyM :
yuebnoe nocodue / A. C. boprakosckuii, A. B. [TanteneeB. — Mocksa : UHOPA-M, 2023. —
352 c¢. — (Bricmee oOpasoBanme: bakamaBpmar). - ISBN 978-5-16-010206-1. - Tekcrt :
atektpoHHbld. - URL: https://znanium.ru/catalog/product/1981598 (Ilatra oOpamenust -
18.06.2025)

2. Pynmpix, b. M. Jluneiinas anrebpa : yuebnoe mocobue / b. M. Pynasik. — Mocksa :
NH®PA-M, 2023. — 318 ¢. — (Bricmiee o6pa3oBanue: bakanaspuar). - ISBN 978-5-16-004533-
7. - Tekcr : osmekrponnbldi. - URL: https://znanium.com/catalog/product/2045820 (Jlata
obparnenus -18.06.2025)

3. Ca6uros U. X., Muxanes A. A. JUHEWUHAS AJITEEPA Y AHAJIUTUYECKAS
'EOMETPUA 2-e u3na., ucnp. u gom. Yue6Hoe nocodue 11 By30B [ DIeKTpoHHBIH pecypce] , 2021
- 258 - Pexxum mocryma: https://urait.ru/book/lineynaya-algebra-i-analiticheskaya-geometriya-
473302

7.2  /lononnumenvnasa numepamypa

1. Uenesa A. M., Ilpunynxkas I1. K., Yepnsix U. JI. JIuneiina anreOpa. AHaauTH4yeckas
reoMerpust : YueOHMKM [OnektpoHHbi pecypc] - HoBocubupck : HoBocubupckuii
rOCyJapCTBEHHbIN TexHUuYeckuil yHuBepcuter , 2019 - 183 - Pexum pocryna:
http://biblioclub.ru/index.php?page=book_red&id=576324

2. Tloranos A. II. JUHEMHAS AJITEBPA U AHAJINTUYECKAS T'EOMETPUSL.
Y4eOHUK U TPaKTUKyM JJs BY30B [DnekTpoHHbIH pecypc]| , 2020 - 309 - Pexxum mocryma:
https://urait.ru/book/lineynaya-algebra-i-analiticheskaya-geometriya-451035

7.3 Pecypcol unghopmayuonno-menekommynuxayuonnou cemu '""Hnmepnem',
6KII0uas npogeccuonanvHvle 0azvl OAHHBIX U UHDOPMAUUOHHO-CRPABOUHDLE
cucmemul (npu HeodxX00UMOCmu):

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

2. DnekTtpoHHas OMOIMOTeYHas cUcTeMa «YHHBEpPCUTETCKas OWOIMoTeKka OHIAWH» -
Pexum noctyna: http://biblioclub.ru/

3. DnexTpoHHO-OnOMMoTeuHas cucrema "ZNANIUM.COM"



4. DnextpoHHO-OMONMOTEeYHast cucrema uznarenscTBa "HOpaitt" - Pexxum nocryma:
https://urait.ru/

5. Open Academic Journals Index (OAJI). IIpodeccuonanbuas 6a3a gaHHBIX - Pexxum
noctyna: http://oaji.net/

6. Ilpesumentckas Oubnuoreka wum. b.H.Enpimna (0a3a [maHHBIX —pa3iHYHBIX
npodecCHOHANIBHBIX 00acTei) - Pexxum nocryna: https://www.prlib.ru/

7. Wudopmannonno-crpaBounas cucrema "Koncymprant Ilmoc" - Pexum nocryna:
http://www.consultant.ru/

8 MarepuajbHo-TeXHHYECKOEe oO0ecrevyeHHe IUCHUIIMHBI (MOAYJsl)) W INepevYeHb
HH(OPMANMOHHBIX TEXHOJIOTHIi, UCMOJIb3yeMbIX MPH OCYIIECTBJEHHH 00pPa30BaTEJbLHOIO
npoiecca no AMCUMILVInHe (MO1YJII0), BKJIOYAsl MepevyeHb MPOrpaMMHOro odecrnevdeHust

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 Mynbrumeuiinas Tpuoyna E-Station S

e [Ipoextop Ne 1Epson EB-480

[IporpammHoe obecnieueHme:

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 — ocTasmpHBIE CITy4Yan

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

’ 0 6 — ocTaspHBIE CITyYan
5 1),3) 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 4) 0,3 6 — moTHOE MPaBUIILHOE COOTBETCTBHE
0 6 — ocTtanpHBIE CITyYan

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

10 1 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 2 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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