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1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Haszsanne OITOIT BO,
COKpaIleHHOE

Kon u dopMynnpoBKa KOMIETEHIUH

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS
KOMITCTEHITHU

09.03.04 «IIporpamm-
Hasl HH)KCHEPHUS»
(B-UH)

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 MBILUICHHEM, [T03BOJISIOIIUMUI
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 TTOJIOXKHUTEILHOMN OIEHKM KOMIETCHIIUS Ha JAHHOM JTale CYMTASTCs HecPOopMUpo-

BaHHOM.

2 Iloka3aTe/iM OLlEHNBAHUS IVIAHUPYEMbIX Pe3yJIbTaTOB 00y4eHHus

Komnerennus OIIK-1 «CriocoGeH npuMeHsTh €CTECTBEHHOHAYYHbBIE U O0IIEUHKEHEP-
HbIC 3HAHUS, METOAbl MATEMAaTUUECKOT'O aHAJIM3a U MOJICITUPOBAHMS, TEOPETUUECKOTO U IKCIIE-
PUMEHTAJILHOTO UCCIIEIOBaHUS B TPO(DECCHOHATILHOM ACSITEIBHOCTH

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

P/I3

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, METOZIOB | TIpa-
BWJILHOTO MOJIX0/1a K pellie-
HHIO 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-
IUTHYECKON reomeTpuu Ha | 1.2, Cucrema TUHEHHBIX 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
Teopernueckuii
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 MaTeMaTH4ecKOro arl-
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 Tecr
JIOMaIIHEee 3a/laHue
1.2. Cuctema TUHEMHBIX
NunuBuayansHOE
anredpanveckux ypaBHe- Tect
. JIOMallIHee 3a/laHue
HUI
1.3. DnemenTs! BekTopHOH | KoHTponbHas Teer
anreOpbl pabora
NunuBuayansHOE
1.4. IIpsimas Ha MIOCKOCTH JIBHILY Tect
JIOMallIHee 3a/laHue
1.5. Kpussle BTOpOro mno- 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 chOpMHUPOBAHHOCTH KOMITETCHIIMH HA JJAHHOM 3TaIle OI[CHUBACTCS IO 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 CpeCcCTBO
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,
o0OHapy)XMBaeT BCECTOPOHHEE, CHCTEMAaTHYeCKoe U TIy0OKoe 3HaHWe 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 CHTYalUsIX ITOBBIIICHHON
CJIOXKHOCTH.

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

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

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




ot 41 10 60 «HEYJOBIETBOPUTENb- | Y CTy/AEHTa He C(l)OpMI/ipOBaHLI AMCUHMITHHAPHBIE KOMIETEHINH, NMPOABIAETCA
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 OILICHOYHBIC 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 onpenenutesns Ha3blBaeTCs 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 Ha3bIBaeTCs areOpanvdeckiuM JTOTOTHEHHEM ONPEISIUTENsS TPETHEro MopsiaKa?
9. Yrto Ha3bIBaE€TCs MUHOPOM 3JIEMEHTA ONPEAEIUTEINS TPETHETO MopsiKa?

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

18

ChopmynupoBath CBOMCTBA OIIpeeTUTENEH.

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

Kakas marpuna Ha3pIBaeTcs KBaJpaTHON?

Kakas marpuna Ha3pIBaeTCsa €qUHUYHON?

Kakas marpuna Ha3piBaeTcs MaTpULIEH-CTOIOIIOM?

Kakas marpuiia Ha3pIBaeTCsl MaTpULICH-CTPOKOM?

Kakas marpuna Ha3bpIBaeTCs HEBBIPOXKIEHHON?

. Kakas marpuua Ha3pIBaeTcsi TpaHCIIOHUPOBAHHON?
19.
20.
21.
22.
23.
24,

Kaxkue nunelinble onepaiuy BbIOJIHUMBI HaJl MATpUIIAMU?

Urto Ha3bIBaeTCsl CyMMOW JBYX MaTpuil?

UTto Ha3bIBaeTCSl YMHOKEHHE MAaTPHUIIBI HA YUCII0?

IlepeuncnuTh CBOMCTBA JIMHENHBIX ONEPALIMN HAJl MaTPULIAMMU.

Kaxkas matpuiia Ha3pIBaeTCst 0OpaTHON K TaHHOW?

CdopmynnpoBaTh HEOOXOAUMOE U JOCTATOYHOE YCJIOBHE CYIECTBOBAHHS MAaTPHIIbI,

00paTHOI TaHHOM.

25.
26.
217.

Kakue Hp606pa30BaHI/I5{ MaTpul Ha3bIBAOTCA BHCMGHTapHHMI/I?
Kakne MaTpulbl Ha3bIBAKOTCA SKBUBAJICHTHBIMH ?
Yto Ha3bIBaeTCA paHromM ManI/II_ILI?

K Tteme 2
1. Yo Ha3bIBaeTCs CUCTEMOM JTMHEHHBIX anredpandyeckux ypaBHEHHU?
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. Kakas cucrema Ha3bpIBaeTCsl KBaipaTHOM?

. UTO Ha3bIBAETCS PEUIEHUEM CUCTEMBI?

. Kakas cucrema Ha3pIBaeTcs HEOTHOPOAHOMN?

. Kakas cucrema Ha3pIBaeTCsi OTHOPOIHOM ?

. Kakas marpuna Ha3bIBaeTCst MaTpULIEH CUCTEMBI?

. Kakas matpuiia Ha3bIBaeTCsl paClIMpPeHHON MaTpuUlle CUCTEMBbI?
. Kakas cucrema Ha3zbIBaeTCs ONpeEaeIeHHON?

9. Kakag cucreMa Ha3bIBaeTCsI HECOBMECTHOM?

10.
11.
12.
13.
14.

Kaxkas cucreMa Ha3bIBaeTCS COBMECTHOM?

UTO 3HAUUT PEUIUTh CUCTEMY?

Kakas cucrema Ha3bIBa€TCS HEONPEACICHHOM?

Kakue cuctembl Ha3bIBaIOTCS SKBHUBAJICHTHBIMU ?

B uewm 3akmtouaercs cyth MeTona ["aycca pernieHust cucteMbl ypaBHEHUN?




15. Marpuunas 3anucek CJIAY.
16. 3anuch perieHuss B MAaTpUIHOM popme.
17. CopmynupoBars Teopemy Kponekepa-Kanemnn.
K teme 3
1. Uto Ha3bIBaeTCsi BEKTOPOM?
. JlaTb omnpenenenre HyJeBOro BEKTOpa.
. JlaTb omnpeneseHne eAMHUYHOTO BEKTOPA.
. Kakue BekTOphI Ha3bIBaIOTCA MIPOTUBONOIOKHBIMU?
. Kakue BeKTOpBI Ha3bIBAIOTCS paBHBIMU?
. JlaTb onpenenenye AJIMHbBI BEKTOpa.
. Kakue BekTOphl Ha3bIBalOTCS KOJUIMHEAPHBIMU?
. Kakue BekTopsl Ha3bIBalOTCA KOMIUIAHAPHBIMU?
. Kakue nunelinbie onepanny MOKHO BBIIOJIHSTH HaJl BEKTOpamu?
10. [Jatp onpeneneHre yMHOKEHHUSI BEKTOpa Ha YUCIIO.
11. Yto Ha3bIBaeTCA YIIIOM MEXAY BEKTOpaMu?
12. YUTo Ha3bIBACTCS YIJIOM MEXIAY BEKTOPOM U OCHIO?
13. Yro Ha3piBaeTcst 6a3UCOM Ha MIIOCKOCTH?
14. Yo Ha3bIBaeTCs 6a3UCOM B IIPOCTPAHCTBE?
15. MakcumanbHO€E YUCIIO JIMHEHHO HE3aBUCUMbIX BEKTOPOB HA MJIOCKOCTH.
16. MakcumanbHO€ YHCIIO IMHEHHO HE3aBUCHUMbIX BEKTOPOB B IIPOCTPAHCTBE.
17. PaznoskeHune BEKTOpa Mo MPsSIMOYTOJIBHOMY JI€KapTOBOMY 0a3ucy.
18. OnpeneneHue NpoeKIMU BEKTOpPa Ha OCh.
19. JluneitHple onepamyy HaJ, BEKTOPaMU B KOOPAMHATHON Gopme?
20. Brruucienue AMMHBI BEKTOPa B KOOPAUHATHOM (hopme.
21. YcnoBue KOJUTMHEAPHOCTH BEKTOPOB (B KOOpIUHATHOU (hopme).
22. Kax BBIUMCIUTH KOOPAUHATHI TOYKH, AETSAIICH OTPE30K B JAHHOM OTHOIICHUU?
23. Kak BBIYHUCIUTH KOOPIUHATHI TOYKH, KOTOPAs JACITUT OTPE30K TIOIOJIAM.
24. Yto Takoe HaIpaBJISIIOIINE KOCHHYCHI BEKTOpa?
25. KakoBbI (hopMyITbl BEIYMCIICHUS HAITPABIISIOMINX KOCHHYCOB?
26. YcioBue, KOTOPOMY JAOJKHBI YJOBIETBOPSITH HAIPABJISIOIINE KOCUHYCHI.
27. KoopauHaTBl €IMHUYHOTO BEKTOPA Yepe3 HAIPaBJISIOIINE KOCHHYCHI.
28. Uto Ha3pIBaeTCsl CKAJIIPHBIM NIPOU3BEIEHUEM BEKTOPOB?
29. KakoBbI CBOICTBA CKAISIPHOTO TIPOU3BEICHUS?
30. YcioBue neprneHaAuKyIsIpHOCTH JIBYX BEKTOPOB.
31. Uto Takoe CKaJIIpHBINA KBaApaT?
32. Yto HazpIBaeTCsl BEKTOPHBIM NPOU3BEIEHUEM BEKTOPOB?
33. KakoBbI cBOICTBAa BEKTOPHOTO TIPOM3BEICHUS?
34. BexTopHOE MPOU3BEACHNE B KOOPUHATHOH opMe.
35. 'eomeTprueckuii CMBICT BEKTOPHOTO TIPOU3BEIEHHS BEKTOPOB?
36. Uto Ha3bIBaeTCsl CMELIAaHHOE NTPOU3BEJICHUEM BEKTOPOB?
37. KakoBbI CBOMCTBA CMEMIAHHOTO MTPOU3BEACHUS?
38. 'eomeTpHruecKkuii CMbICI CMELIAHHOTO ITPOU3BEICHNS BEKTOPOB?
39. B yem 3akitogyaeTcs HEOOXOIMMOE B JOCTATOYHOE YCIIOBHE KOMITJIAHAPHOCTH
TpeX BEKTOPOB?
K Teme 4
1. ChopmynupoBaTh OCHOBHBIE 33/1a4H AHATUTHUECKOM T€OMETPHH.
2. Yto Ha3pIBaeTCs ypAaBHEHUEM JIMHUM HA INIOCKOCTH?
3. IlepeuncnuTh ciocoObl 331aHUs MPSMON Ha MIOCKOCTH (8 ypaBHEHU).
4. Yro Ha3bpIBa€TCA YII0BBIM KOAPGUIUEHTOM MPSIMON JIMHUU HA TIIOCKOCTH?
5. Kakoii BeKTOp Ha3bIBaETCs HOPMAIbHBIM?
6. Kak mo o0memy ypaBHEHHIO IPSIMOM Ha IIOCKOCTH ONPEACITUTh €€ HOPMAaIbHBIA BEeK-
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7. Kaxoli BEKTOp Ha3bIBA€TCs HAPABIISIOLIIM?

8. Kak onpenenuTs yron Mexay IByMs MPSMBIMU Ha TIJIOCKOCTH (11Ba ciiyvast)?

9. KakoBbl ycnoBHs mapajjieIbHOCTH JBYX MPSMBIX (JIBa ciaydas: IpsMbIe 3aJaHbl 00-
HIMMH YPaBHEHUSMU; MIPSIMbIE 33JJaHbI C YIIIOBBIMHU KO3 PHIIeHTaMu )?

10. KakoBbI yCIOBUS NMEPIEHANKYISIPHOCTH ABYX MPSIMBIX ([Ba CIIydas: MPsIMbIE 33aJaHbI
00IIMMH YpaBHEHUSMH; MPSMbBIC 33JIaHbI C YIIIOBBIMU KO3 duiinenTamu)?

11. Kak BBIYMCIUTH PACCTOSTHUE OT TOUYKH /10 MPSAMOi?

K teme 5

1. Uto Ha3bIBaeTCsl OKPYKHOCTHIO?

2. Kakoe ypaBHEeHHE Ha3bIBa€TCSI KAHOHUYECKUM YPaBHEHUEM OKPYKHOCTH?

3. Yo Ha3bIBaETCA LIUICOM?

4. KakoBO KaHOHUYECKOE YpaBHEHHUE dJuiuIca’?

5. Uto Takoe moyryocH 3Juiunca?

6. UTo Ha3bIBaE€TCS SKCUEHTPUCUTETOM dJUIHIICA?

7. UTo xapakTepu3yeT 3KCUEHTPUCUTET DJUIMICA, U B KaKUX Mpeesiax HAaXOJIUTCA €ro
3HaueHue?

8. KakoBo ypaBHEHHE CBSI3U IapaMETPOB a, 6 U ¢ AJIuIca?

9. CKOJIBKO OCEll CHMMETPUHU UMEET JLIUTIC?

10. Kakas kpuBas Ha3bIBaeTCs runep00I10ii?

11. KakoBo kaHOHHYECKOE ypaBHEHUE TUTIEPOOTBI?

12. CkoybKO Ocell CHMMETpUU UMeeT runepbona?

13. Uto Ha3bIBaeTCs SKCLEHTPUCUTETOM rUnepOoib?

14. Yto xapakTepu3yeT SKCIEHTPUCUTET TUIIEPOOIIBI, U B KAKHUX IMPEesiax HaXOIUTCS €ro
3HaueHue?

15. KakoBo ypaBHEHHE CBSI3U MMAPAMETPOB @, 68 U ¢ TUIIEPOOIIBI?

16. Uto Takoe acuMnToThl runep0oiibl? CKOJIBKO aCUMITOT UMeeT runepoomna?

17. Yto Ha3pIiBaeTCs mapadbosioin?

18. KakoBo kaHOHHYECKOE ypaBHEHUE MapadoJbl (YeThIpe cirydas)?

19. Yro Ha3biBaeTcs mapamerpoM napadosibl? MoxHO 1M, 3Has mapameTp napadoJbl,
HAWTH paccTosiHUE OT ee oKyca A0 BEPIIUHbI?

20. CxoyibKO Oceli CHMMETpUU UMeeT rapadoma?

K Teme 6
1. KakoBo o011iee ypaBHEHHE TNIOCKOCTH U €r0 YaCTHBIE ciydan?
2. Kak 3anuchIBaeTcsl ypaBHEHHE IUIOCKOCTH, NPOXOJSAIIEH 4Yepe3 TOYKY NEpPHEHAMKY-
JISIPHO BEKTOPY?
3. Kak 3anucsIiBaeTcsl ypaBHEHUE INIOCKOCTH, IPOXOSAIIEH Yepe3 TPU JaHHbIE TOUKU?
. Kak 3anuceiBaercst ypaBHEHUE MIIOCKOCTH B OTpe3kax?
. Kakoli BEKTOp Ha3bIBa€TCs HOPMAJIbHBIM?
. JlaTh onpeneneHue yria MEX1y TUIOCKOCTSIMHU?
. YcIiioBue napamieabHOCTH ABYX IIOCKOCTEN?
. YcoBue NeprneHIuKyIIpHOCTH JABYX TUIOCKOCTEH?
. Onpenienenue paccTosIHUA OT TOYKHU 10 TUIOCKOCTH.
0. Kak 3amaercs nmpsiMmasi B IpOCTpPaHCTBE?
11. Kakoii BeKTOp Ha3bIBAETCs HAIIPABIISAIOMINM?
12. Kak BBIYMCINTD KOOPAMHATHI HAITPABJISAIOIIETO BEKTOpa?
13. Kakumu ypaBHEHUSIMH MOKHO 33JaTh MIPSIMYIO B IPOCTPaHCTBE?
14. Yron mexnay AByMs IPSIMBIMHU B IPOCTPAHCTBE.
15. KakoBo ycioBre napajuieIbHOCTH MIPSIMBIX B IPOCTPAHCTBE?
16. KakoBo ycnoBHe NepreHANKYIIPHOCTH MPSIMBIX B TIPOCTPAHCTBE?
17. KakoBo ycioBHe napajiebHOCTH NMPSMOUN U IIIOCKOCTH B IPOCTPAHCTBE?
18. KakoBo ycnoBHe NepreHAnKYIIPHOCTH IPSIMOM U TUTIOCKOCTH B MTPOCTPaHCTBE?

— O 0 3 O\ L K



K Teme 8

. Kakoe uncno Ha3piBaeTCss KOMILUIEKCHBIM?

. Uro Ha3pIBaeTCs ACHCTBUTCILHOM YaCThIO0 KOMIICKCHOT'O Yrciia?
. Uto Ha3BIBa€TCA MHMMOM YacThIO KOMILJICKCHOTO yrcia’?

. UTo Ha3bIBaeTCSI MOYJIEM KOMIUIEKCHOTO YKciia?

. UTo Ha3bIBae€TCSl apryMEHTOM KOMIUJIEKCHOTO yucia?

. Kak reomerpudeckoe n3odpaxaercss KOMIZICKCHOE YUCIIO?

. KakoBbI (hopMBI 3ammicH KOMIUIEKCHOTO 4Kciia?

. UTo Takoe conpsKeHHOE YUCIIO KOMILJIEKCHOTO yucia?

. Kak BpmonHseTcs neiicTBre BO3BEICHNS KOMIIJICKCHOT'O YHCJIa B CTEIICHL?
10. Kak u3Bnedb KopeHb N-0i CTENEHH U3 KOMIUIEKCHOTO Yncia’?

O 00 I3 N~ WK —

Kpamkue memoouueckue ykaszanus
TeopeTnyeckuii Opoc MPOBOJUTHCS MOCIE U3YYEHHS] COOTBETCTBYIOIIUX TEM.

LIxana oyenku

Omnenka | bamrs Omnucanne

5 20-21 | CraBuTCsI, eCii CTYACHT IIOJHOCTHIO OCBOMII MAaTEPHAT

4 16-19 | CraBuTcs, €y CTYJICHT JAOMYyCKaeT 1-2 OnmOKH

3 12-15 CraBuTCs, €CIIM CTYACHT U3JIaraeT MaTepuail HelOJIHO M JOIyCKAaeT HETOYHOCTH B OIIPE/ICNICHUH TIOHSTHI
i (GOPMYITHPOBKE IPABUII, M3JIaracT MaTepras HeloCIeI0BaTeIbHO U HOITYCKAeT OIIHOKH
CraBuTCS, €CIU CTYIEHT OOHApY)KUBACT HE3HAHHE OTBETA Ha COOTBETCTBYIOIIEE BOIIPOCHI, IOMYCKACT

2 0-11 | omrnbku B GOpMyIHPOBKE OMPEACICHUH U MPABIJI, HCKAKAIOIINAE UX CMBICI, OECIIOPSIIOYHO U HEYBEPEH-
HO H3J1araeT MaTepHal

5.2 Ilpumepsl 3a1aHNH /151 BHINOJHEHUS KOHTPOJIbHBIX padoT

Kourpoabnas padora Nel «Onpenenuresin 1 MATPULBD.

2 2 -3
1. Beruncnauts onpenenurens 2 1 -1
6 2 -2
2 7 6 1 9 1
2. lanpi Matpunpt A =2 0 7 | BE=|0 -1 2 |,
1 3 3 4 1 =5
10 —-10 12
—3 1 2
6 2 2
Beruncaute 54-4B+C.
(0 0 1}
-1 —1)
o1 1 2 4
3. Haiirn | 2 2 |
2 2 3 1
(1 1
L3 3 4J
2 1 4
4. Nana matpunia D = | 6 3 12 |. HaiiTu paHr MaTpuubl.
—10 -5 20
3 -4 5}
5. Haiitu matpuily, oOpaTHyIO JaHHOM, U cllenaTh MpoBepKy |2 -3 1 |.
s s 1)




Kpamxue memoouueckue ykazanus

KonTposnbHas paboTa 1mo3BoJIsIeT ONpeAeTuTh YPOBEHb YCBOeHHsI 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 TPYIHO YCBAaMBAaEMBIX BOIIPOCOB Kypca
HE00X0UMO 00paTUTHCS K MPEINo1aBaTeo.

IlIxana oyenku
Omnenka | bamner | Onmcanne
5 4 3aaHus BBIOJHEHBI MOJHOCTHIO M MTPAaBIIILHO
3agaHus BBIIOIHEHBI TOJHOCTHIO, C HECYIIECTBEHHBIMHU OIINOKaMH, HO OJXO/ K PELICHUIO, naes

4 3
peHICHMUA, METOJA MPAaBUJIbHBL

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

KonTtpouabHnas padora Ne2 «jieMeHTbI BEKTOPHOM aareopbi».
1. B mapamenorpamme ABCD O — touka nepeceueHus 1uaronaiei, AB = a, BO = b.

_—

- - — 1 —_— —_—
BeIpazutb uepe3 a u b BEeKTOpm = — AB + BC + DA .
3

2. 3Hasl, 4TO a=«a-i+5-j—-k ®H b=3-i+ j+ B -k KOJUIMHEApHbIC, HAUTU YUCIA «

g .

-

3. Haiitu |a x b|, ecin ‘a‘:S, b|=6, a-b=6.

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

Kpamxue memoouueckue ykazanus

KonTtponbHast paboTa 1o3BOJISET ONpe/IeNUTh YPOBEHb YCBOCHUs MaTepuaia. Ilepen Bbl-
MIOJIHEHUEM KOHTPOJIbHOM paboThl HEOOXOAUMO O3HAKOMHUTBCSI C TEOPETUUYECKHM MaTEepUaloM,
IPEJCTAaBICHHBIM B MPE3EHTAUAX U Ha JIEKIMH, MpopaboTaTh METOAbI pelIeHUs 3aj1ad, pac-
CMOTPEHHBIX B TUIOBBIX MpHUMeEpax. 3a Pa3bsICHEHHEM TPYIHO YCBAaMBAaE€MBIX BOIPOCOB Kypca
HE00X0/1MMO 00PATUTHCS K MPETI01aBaTENIo.

IlIxana oyenku
Ouenka | bamier | Onmcanne
5 4 3a£[aHI/I$[ BBIITOJIHEHBI IOJIHOCTHIO U ITPAaBUJIBHO
3a£[aHI/I$[ BBINOJIHEHBI TOJIHOCTBIO, C HECYIIECCTBEHHBIMH OH_II/I6K8.MH, HO IMoAX0 K pE€HICHUIO, UICA

4 3
peICHNA, METO ITPABUJILHBI

3 2 3aﬂaHI/IH BBIIIOJIHEHBI ITOJTHOCTHIO, C CYIIIECTBEHHBIMU OHII/I6KaMI/I, HO IMOAXO0 K PECUICHUIO, e pe-
NICHWS, MECTO/I TPABUJIbHBI

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

Konrtpoabnasi padora Ne3 «IIpamas Ha miockocru. Ilpamas u miockocTs B npo-

crpancrie. [loBepxHocTI».
1. Man tpeyroapuuk ¢ BepimHamu A(0;-4), B(3;0) u C(0;6) . CoctaBuTh ypaBHEHHE U

HalTH IMHY BbIcOThl CH.

2. CocTaBHTh ypaBHEHHE TIOCKOCTH, TPOXoasiieii yepe3 Touky M(2; -3; 1) mapaniensHo
BeKTOpaM; =(-321) m b= (1;2;3).

3. Haiitu ypaBHeHue npsiMoi, npoxosimiei yepe3 Touky A(5;-1;-3) mapamienbHo mps-
Mot

2x+3y+12=6,
4x -5y -z-2=0.

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



Kpamxue memoouueckue ykazanus

KonTponbHast paboTa 1mo3BoIsSIeT OoNpeAenuTh 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 TPYIHO 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
peUICHM, METOA NIPABUJIbHBL

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

5.3 BapuaHTbl HHAMBUAYAJbHBIX JOMALIHUX 32JaHUI

U3 Nel
Brerunciaute OpCACIINTCIIb MECTOAOM ITOHMXKCHUA IMMOPAJKa 10 BTOPOIro
1 2 1 -1

2 -1 1 o0
2 4 1 -1
3 -3 2 2

Kpamxue memoouueckue yxkazanus
[Ipy BBIONIHEHUU HHAWBUIYaJIbHBIX JOMAIIHUX 33JaHU HEOOXOJUMO HCIOJIB30BATh
TEOPETUYECKHUI MaTepual, JIeJaTh CCHUIKU HAa COOTBETCTBYIOIINE TEOPEMBI, CBOMCTBA, (POPMYJIBI
u 1p. Pemenne /13 BoIMOTHAETCS MOAPOOHO M CONEPIKUT HEOOXOAMMBIC IMOSCHUTEIILHBIE CChLIT-
KH.
Llxana oyenuxu

Onenka | bamner | Onucanue

5 3 3amaHns BBIIOIHEHBI TOJTHOCTHIO M TPAaBIIIFHO, paboTa oopMIIeHA COTIIaCHO TPeOOBaHHSM, pellie-
HHE COJICPIKUT HEKOTOPhIE HETOYHOCTH M HECYIIECTBEHHBIE OIIUOKH,

4 2 3amaHust BBIMOIHEHBI OJHOCTHIO, C HECYIIECTBEHHBIMH OMIMOKAMHU, HO TIOIXO/] K PEIICHHUIO, UIest
pelieHus, METO PaBUIILHBI, paboTa 0opMIIeHa COTTIACHO TPEOOBAHUSM;

3 1 3aaHus BBITIOJIHEHBI TOJHOCTHIO, C CYIECTBEHHBIMU ONIMOKAMHU, HO MOJIXOJ K PEIICHHIO, UIes pe-
NICHUsI, METOJT IIPABHJIBHBL, paboTa oopMmIleHa HEe IO TPEOOBAHUSIM

2 0 3agaHus HE BBHITIOIHEHBI WK BBIIOJHEHB HENPABIIIBHO

U3 Ne2

Pemmnth HEOMHOPOAHYIO CHUCTEMY JHMHEWHBIX anreOpanveckuX YpaBHEHHH METOJ0M
l'aycca:

([2X, +2X, —3X, + X, =11,
1 2 3 4
X; +3X; —2X, = -6,
| X1 + 3%, = X3 + 2x, =12,

[BX1 + X, +4X; —2X, = -3.

Kpamxue memoouueckue ykazanus

[Ipy BBIMOJIHEHWM WHAWBHAYAIBHBIX JOMAIIHUX 3aJlaHUA HEOOXOIUMO HCIOJIb30BaTh
TEOPETUYECKHUI MaTepual, 1eJaTh CChUIKM Ha COOTBETCTBYIOIINE TEOPEMBI, CBOMCTBA, (POPMYIIBI
u ap. Pemmenne N/I3 BrinonHsercs moapoOHO U COAEPKUT HEOOXOAUMbIE OSICHUTEIbHBIE CChLII-
KH.



IlIxana oyenxu

Ouenka | bamibl | Onucanue

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

4 2 3amaHus BBINOIHEHBI MOIHOCTBIO, C HECYIIECTBEHHBIMH OMIMOKAaMHU, HO TIOAXO] K PEIICHUIO, Ues
peleHus, MeTO NPaBMIIBHBI, padoTa oopMiIeHa COTTIACHO TPEOOBAHUSM;

3 1 3amaHus BBIOJIHEHB! OJHOCTBIO, C CYIECTBEHHBIMHU OIIMOKAMU, HO ITOJXOM K PEIICHHIO, HAes pe-
IICHHMs1, METOJ] IPaBIIIEHBI, paboTa odopmiIeHa He 110 TpeOOBaHUIM

2 0 3agaHus He BHITOJTHEHE! MIIH BHITIOJHEHB! HENIPABIIILHO

N3 Ne3

Jlokasark, 4TO cUCTeMa JTMHEHHBIX alreOpandeckux YpaBHEHHI COBMECTHA U PELIUTH €¢:
1) MaTpUUHBIM METO/IOM;

2) no ¢popmynam Kpamepa.

[—Xq +2Xp + X3 =7,

2X1 — X2 +5X3 =1,

{3x1 —3Xp +2x3 =10.
Kpamxue memoouueckue ykazanus

IIpu BBINOJIHEHUM WHAWBUAYAJIBHBIX JOMALIHMX 33JaHUN HEOOXOAMMO HCIHOJIb30BATh

TEOPETUYECKHIA MaTepual, JellaTh CCBUIKH Ha COOTBETCTBYIOIINE TEOPEMBI, CBOHCTBA, (HOPMYIIBI
u 1p. Pemenne MJ13 BeinosHseTCs MOAPOOHO U COAECPKUT HEOOXOAUMBIE OSCHUTENIBHBIE CChLI-

KH.

Llxana oyenxu

Omnenka | bammsl | Onmcanne
5 3 3agaHus BBIIOIHEHBI MOJHOCTHIO M MIPAaBWIIBHO, paboTa oopMIIeHA COTIIACHO TPeOOBaHUSIM, pellie-
HHE COJICP’KUT HEKOTOPBIE HETOYHOCTH U HECYIIECTBEHHbIE OIHMOKY,
4 2 3a/1aHuis BBIOIHEHBI IIOJIHOCTBIO, C HECYIIIECTBEHHBIMU OLIMOKAMH, HO TIOXO/ K PEIICHHIO, HIes
pellIeHNs, METOI IPAaBUIILHBI, paboTa 0OopMIICHA COTTIACHO TPEOOBAHMUSM;
3 1 3a/1aHus BBITOJHEHBI IIOJHOCTHIO, C CYIIIECTBEHHBIMU OLIMOKaMH, HO TOJIXOA K PEIICHHIO, Haes pe-
HIEHUsI, METOJI MPaBHJIbHEL, paboTa oopMileHa HE IO TPEOOBAHUIM
2 0 3a/iaHyis HE BBIIOJHEHBI MM BBIIOJHCHBI HENPABUIIBHO
U3 Ned
Jlaus! BepimuHbl Tpeyroiabiuka ABC  A(4;5) , B(3;-2) , C(-5;6) .
Haittu:

a) ypaBHeHHE CTOpOoHbI AB;

0) ypaBHenue Bbicotsl CH;

B) YpaBHeHUE MeauaHbl AM;

r) Touky N nepeceuenus Meauansl AM u BoicoTsl CH;

1) ypaBHEHHE TPsAMOMA, ipoxoisiielt uepe3 BepiinHy C napamiensHo cropone AB;
e) paccrosinue ot Touku C 1o npsimoit AB.

Kpamxue memoouueckue ykazanus
[Ipy BBINTOJIHEHUM HWHAWMBUIYaJIbHBIX JOMAIIHUX 33JaHUM HEOOXOJUMO HCIOJIb30BATh

TEOPETUYECKUI MaTepua, JeaTh CChbUIKM Ha COOTBETCTBYIOIME TEOPEMBI, CBOMCTBA, (HOPMYJIbI
u ap. Pemmenne N/I3 BrinonHseTcs noapoOHO U COAEPKUT HEOOXOUMbIE MOSICHUTENbHBIE CChLI-

KH.

IlIxana oyenxu

Ouenka | bamier | Onmcanue

5 3 3aaHus BBIIOJHEHBI TOJTHOCTHIO M MTPAaBIIILHO, paboTa oopMIIeHA COTIIaCHO TPeOOBaHHSM, pellie-
HHE COACPKUT HEKOTOPBIC HETOYHOCTU U HeCyL[IeCTBeHHbIC O].UI/I6KI/I;

4 2 3a}13.HI/I$[ BBIITOJIHCHBI ITOJIHOCTBIO, C HeCyLL[eCTBeHHbIMI/I OLI_II/I6KaMI/I, HO IOAXOZ K PCIICHUIO, UIEA
pelieHus, METO IPAaBUIILHBI, paboTa 0opMIIeHa COTTIACHO TPEOOBAHUAM;

3 1 3aaHus BBIIOJHEHBI TOJTHOCTHIO, C CYIIECTBEHHBIMU OIIMOKaMH, HO MOJIXO/I K PEIICHHIO, HIes pe-
[ICHHs, METO]] IPABHJIbHBI, paboTa oopmieHa He 10 TPeOOBaHHUAM

2 0 3aﬂaHl/I${ HE BBINOJHECHBI WJIW BbINIOJIHCHBI HETIPABUJILHO




N3 NeS
1 .
1. ITocTpouTh KpUBYIO p = ﬁ B IIOJSIPHOU CUCTEME KOOPAMHAT O TOYKaM,
3(1—cos g

V4
JAaBas 3HAYCHUS YC€PC3 MPOMEIKYTOK — , HAYUHAA OT ¢ = 0.
8

2. Haiitu ypaBHEHHE MMOJYy4YEHHOH JIMHUM B MPSMOYTOJIBHOW JEKapTOBOM CHCTEME KOOp-
JUHAT, Hauyaja0 KOTOPOH COBMAAAET C MOJIIOCOM, a MOJIOKUTEIbHASI TOTYOCh a0CIUCC — C TOJISIp-
HOM OCBhIO M TI0 YPaBHEHUIO OMPEACIINTE BUJI KPUBOU.

Kpamkue memoouueckue ykazanus

[Ipu BBINONHEHNHM WHAWBUAYAJIBHBIX JTOMAIIHUX 3aJaHUH HEOOXOAWMO HCIOJIb30BaTh
TEOPETUUECKHI MaTepual, JieJaTh CChbUIKM HAa COOTBETCTBYIOIINE TEOPEMBI, CBOMCTBA, (POPMYJIbI
u 1p. Pemenne NJ13 BeimonHseTcs MoApOOHO U COACPKUT HEOOXOAUMBIEC TOSCHUTENBHBIE CChLI-
KH.

IlIxana oyenku
Ouenka | bamier | Onucanue

5 3 3a7aHust BEIIOJIHEHBI TOJHOCTHIO M IIPaBHIIBHO, pPaboTa 0(hopMIIEHa COTJIACHO TPEOOBAHH-
SIM, pELIIEHUE COACPIKUT HEKOTOPBIE HETOYHOCTH M HECYIIIECTBEHHBIE OINOKY;
4 2 3aaHusl BBIIIOJIHEHBI MTOJHOCTHIO, C HECYIIECTBEHHBIMU OIINOKAaMH, HO MOJXO0 K pelle-

HUIO, HJIes PElICHHs, METOJ NPaBMIbHEL, paboTa 0()OpMIIEHA COTJIACHO TPEOOBAHUSIM;
3aﬂaHHﬂ BBITMTOJIHCHBI MMOJTHOCTBIO, € CYIIECTBEHHBIMU OIlII/I6KaMI/I, HO MMOoAXOoa K peUICHUIO,

3 1
uJiesi peluieHus], MeTO]| MPaBUIIbHBI, paboTa ohopMIIeHa HE 110 TPeOOBaHUSIM
2 0 3aﬂaHHH HC BBITIOJTHCHBI UJINM BBIITOJIHCHBI HEIIPABUJILHO
M3 Ne6

1. BoIOTHUTB ACHCTBUS HAJ KOMIUICKCHBIMHU YHCIIaMH B alireOpanyeckor popme
a) z=5(1+2i)%(L+3i);
6)2 - (3-2i)5+ i).
2i(3-1i)
2. Havitm (—1+ \/Eiy.
3. Pemmnthb ypaBHeHHe z4 = —1-i.

Kpamxue memoouueckue ykazanus

[Ipy BBINTOJIHEHUM HWHAWMBUIYaJIbHBIX JOMAIIHUX 33JaHUM HEOOXOJUMO HCIOJIb30BATh
TEOPETUYECKUI MaTepuall, JeaTh CCbUIKM Ha COOTBETCTBYIOIME TEOPEMBI, CBOMCTBA, (HOPMYJIbI
u ap. Pemmenne N/I3 BrinonHsgercs moapoOHO U COAEPKUT HEOOXOAUMbIE OSICHUTEIbHBIE CChLII-
KH.

Hkana OUYECHKU
Ornenka | bamer | Onmcanue
3 3amaHus BRIITOJIHEHBI OJTHOCTHIO M ITPAaBHIIBHO, paboTa oopMieHa coriacHoO TpeOOBaHNU-

5
SIM, pCTICHUE COJACPKUT HEKOTOPHIC HETOYHOCTU N HECYIICCTBCHHBIC OH_II/I6KI/I;

4 2 33}IaHI/IH BBITIOJTHEHBI ITOJTHOCTBIO, C HECYHICCTBCHHBIMU OH_II/I6K8.MI/I, HO IMOJAXOJ K pe1ie-
HUIO, Ues PEUICHHS, METOJI IPABIIIBHBL, paboTa 0OpMIICHA COTJIACHO TPEOOBAHMSM;

3 1 33}IaHI/IH BBITNTOJTHEHBI ITOJTHOCTBIO, C CYIIECTBEHHBIMU OH_H/I6K8.MI/I, HO IMOAXO0a K pEHICHUIO,

njes pelIeHns, MeTO ] IPaBIIIBHBI, paboTa oopmMieHa HE O TPeOOBAHMSIM
2 0 3amaHns He BBITIOIHEHB! WM BBIITOJTHEHBI HENPABMUIHHO




BCH....

HOM

5.4 Ilpumepbl TECTOBBIX 3aJaHU I
HUTorosplii TeCT MO JUCHUILIIHUHE

1 3 4
1. Onpenenurens -2 1 2 | paBeH.....
-3 2 -1
(—1 1-1 0 2 W
-1 5-3 2 7|
2. Panr matpunsl | | pasen
4 3-3 7 5
L—s 2 0-5 2J

(-2 2
2 1-1-2 | 1 4|
4. Ina matpun A = » B =| | AMEIOT CMBICIT BRIDAKEHHUS
4-3 5-10 5-2
L34
HAa+287
2)(A+B)"
3)3Aa-B"
4) AT - 2B
5)B7 +3A”
k -8
5. Marpuua A = ( ) J SBJISICTCS HEBBIPOXKIEHHON (HEOCOOEHHOMW) pH k He pas-
1)-4
2)2
3)4
4)8
9x +3y =09,
6. lns1 cuctembl CyMMa X + y pPaBHA ......
4x +6y =-10

7. KBazpaT MOy BEKTOpa a = —5i + 3k paBeH ....

— — T
8. U3BecTHO, 4TO |a| =3, ‘b ‘ = 2. Yroa Mexy STUMHU BEKTOpaMu paBeH ¢ = — . CKassp-
2

HOE MPOU3BE/ICHNE ab PaBHO ....

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

10. [Ins KoJmmMHEapHBIX BEKTOPOB a = (2,-3,1), ¢ = (4,X,y) X U Y COOTBETCTBEHHO PaBHbI
1)2 u -6

2)-6u 2

32u6

4)6u?2



11. BekTopsl @ = —5i +3k , b =2i +5]+xk , C=—i — j+k SBISIOTCS KOMILIAHAPHBIMU
TIpU X PaBHOM

1)-16/5

2) 7[5

3)-13/5

4)-9/5

12. YpaBHeHue npsAMon, IpoxXoasieil uepes Touky A(-2,3) , HIEpIEeHIUKYISIPHO MPSIMON
Xx-2 y-3
5 -1

, IMEET BH]T

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

13. YpaBHeHUE IIOCKOCTH, TPOXOASIIEH yepe3 TOUKy B(—1,4,—5) nmapajuieiabHO IIOCKO-
CcTu YOZ , UMEET BU

1)5y+4z=0

2)y=4

3)x=-1

4)z=-5

X—-1 z+3
14. JIBe npsimbie = = UH—="—-= SIBJISIFOTCSA
5

1) napanienbHbIMU
2)nepeceKaromuMucs
3)coBmnaaomuMH
4)cKpenuBaroUMUCs

2 2

X y
15. Cymma koopauHat npaBoro (okyca 3yummnca —+— =1 paBHa ...
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16. Ecm z, =-5+1i, z, =1+ 6i , TO pa3HOCTb JICHICTBUTEIBHON 1 MHUMOW YacTell uncia

Z1
— paBHa

ZZ

30

1)- =

) 37

27

) P

) 37

28

) P

) 37

33

4)_ ==

) 37

Kpamkue memoouueckue ykazanus
I[ITM copepxaT TecTOBbIE 3aJaHUSI C BHIOOPOM OJHOTO WJIM HECKOJIBKUX MpPaBHIIbHBIX
OTBETOB, BBOJI YHUCJIA.



IlIxana oyenku

Onenka | bamisr Onmucanne

5 20 3a1aHue BBITTOJIHEHO MOJHOCTHIO M a0COIOTHO MPABIIIBHO.

4 16-19 3agaHue BBIOJIHEHO MOJHOCTHIO M IPAaBWIIFHO, HO PEILICHUE COEPKUT HEKOTOPhIe HETOYHOCTH U HECy-
HIECTBEHHBIC OIITHOKH.

3 9-15 3agaHue BBINOIHEHO HE MOJHOCTHIO, C CYIIECTBEHHBIMH OLIMOKAaMHU, HO TIOIXO0/ K PEIICHHIO, HIes pelie-
HYSI, METO]T TIPABHJIHHBL.

2 1-8 3amanne BBITIOJIHEHO HaCTH'HO, HMeeT OIMOKH, OCYIIECTBJICHA MOTBITKA PEIICHUS HA OCHOBE MPaBUITb-
HBIX METOJIOB U HJICH PEIICHMUS.

5.5 IIpumMepsbl TeCTOBBIX 3aJaHUIH

Tecr 1
3 0 5
1. Onpenenurens -2 1 2 | paBeH...
-6 1 3
1-2 5 9 w
2. PaHr MaTpuip | L I paBeH
3 3 4
Ll 2 3 4J
( -1-5-3
3. Jlis snemenTa a,, MaTpunel | 4 -2 1 | anrebpandecKoe JONOJHEHUE PABHO ...
L 264

-5
4. 1ns MaTpusl A = { 2

] oOparHas Matpuna A

L, 1(-3 5
I)cymiecTByeT U UMEET BUA A = —
3{(-3 -6
2) PR
CYIIECTBYET U IMEET BH]I =—
- Y 333 -6
L, 1(-3 5
3)cyuiecTByeT U UMeeT BUL A~ = —
33{(-3 -6
4)HE CYIIECTBYET
(23]
2 1-1-2 | 1-2 |
5.Ecimm A= , B=| | » TO DNIEMEHT c,, MaTpHIlbl C = A-B paBeH ....
4-3 5-10 1-2
as)
6.Ecom A ,-B,,=C,,,TOrla m U N paBHBI
I)m=3,n=5
2)m=5n=2
3Am=2,n=5
4m=3,n=2
0 1 5
1
7. Ins matpuy A=(1 0 3),B =[ ] ,C=|7 3 6| cymecTByer NpoU3BeICHUE
5

4 2 1)




1)BC
2) AC
3)CA
4) AB

8. HeBbIpOXXICHHOM MaTpULIEH SIBIISIETCS MaTpULIA:

(3 ZJ. 111W. (10%_ (031)
A= ;B=[3 3 3|; C=[2 3 0]|; D=|0 5 4]

A O L A N P

1)D

2)A
3)C
4)B

([2x -7y +3z=0
9. Cucrema JIMHEHHBIX ypaBHEHUI J 3X+5y+z=0 wumeer:
[ 4x+2y-12=0

1)He umeer perieHuit

2)eIUHCTBEHHOE pelleHue

3)MHOKECTBO pELICHU
4)TpU pelIeHus

. L 3%, +6x, -9x, =12
10. B cucTteme nuHEHHBIX ypaBHEHUI KOJIMYECTBO Oa3UCHBIX IIe-

X, +2x, -3x, =4

PEMCHHBIX PABHO ....

Kpamkue memoouueckue ykasanus
I[ITM copepxaT TeCTOBBIE 33aJaHUSI C BHIOOPOM OIHOTO WM HECKOJBbKUX IMPaBUIbHBIX

OTBE€TOB, BBO/J YHCJIA.

Ilxana oyenuxu
Onenka | bamibr Ornucanue

5 3 3aj1aHKe BHITOJHEHO MOJIHOCTHIO M a0COIIOTHO MPABUIIBHO.

4 5 3ajiaHue BHIOJIHEHO MOJHOCTBIO M MPABUIIBHO, HO PEIICHHE COAEPKUT HEKOTOPHIE HETOUHOCTH M HECY-
[IECTBEHHBIE ONIHOKH.

3 1 3aj1aHKe BBIMOJHEHO HE MOJHOCTBIO, C CYIIECTBEHHBIMU OIIMOKaMU, HO MMOIXOJ1 K PELIEHHIO, UIEs peliie-
HHS1, METOJ] IPABUJILHEIL.

2 0 3a7aHue He BBIIOJIHEHO, MMEET OILIMOKHU.

Ha

5.6 Ilpumepnbl TECTOBBLIX 3aJaHU I

Tect 2
1. Bextop a = (0,2,—5) oOpa3yeT ¢ 0ChiO aOCITUCC Yol

Da=0

2)0<o¢<Z
2

Ny = -
)Ot2

4)£<a<7r
2

2. JIyist BEKTOPOB @ = 2i —2 ] —3K U € = —2i —k JHHEiHAs KOMOMHALHMS — 53 — 4C PaB-



1)-2i +10 j-19k

2)-2i —10 j-19k

3)2i —~10 j—19k

4)-2i +10 j +19k

3. ns1 BeKTOpoB a = (2,-4,1), b = (1,-11), ¢ =(-2,-3,1) BbIpaxkeHUE (a — t;)c_ paBHO ...

4. VI3BeCTHO, 4TO CKaJSIPHOE POU3BEACHNE ab =10 , [a] = 4, yron Mex/y STHMH BeKTO-

. _
pamu paBeH ¢ = — . JlnmuHa BeKTOpa ‘b‘ paBHa ...
3

5. Bolpaxenue i 2 —2i - j- j°+4]-k —3k®+2k -i paBHO....

6. Ectm A(-2,5,-2), B(4,-3,2), C(-4,5,2), To momass Tpeyroipanka ABC paBHa...

7. 154 KoJUTMHEapHBIX BEKTOPOB b = (-21,x), ¢ =(-6,y,3) X4 Y COOTBETCTBEHHO PaBHbI
1)-1u3

2)-1u-3

3)1u-3

4Hlu 3

8. JIJ1s IepIeH IMKYIIAPHBIX BEKTOPOB b =i —4 j + xk , € = —2i —K X PaBHO ...

9. BekTopsl @ =2i +4j—3k , b = xk , € =3i —4 ] — 5k SBIAIOTCA KOMIUIAHAPHBIMH TIPH

X paBHOM

1)-2
2)0
3)2
4)4
10. CymMa poeKimii BeKTopa 3i xi +2i x j+ jx j—3jxi +2jxk —k x | paBHa ....

Kpamkue memoouueckue ykazanus
I[ITM coxep»xaT TeCTOBBIE 3aJaHUsI C BHIOOPOM OJHOTO WM HECKOJIBKUX MPABHIBHBIX

OTBETOB, BBOJI YHCJIA.
IlIxana oyenku

Onenka | baoer | Onucanne
5 3 3aI[aHI/Ie BBITTOJIHEHO IOJIHOCTBIO U a0COIIOTHO ITpaBUJILHO.
4 2 3aI[aHI/Ie BBIIOJIHEHO MOJIHOCTBIO U NTPAaBUJIBHO, HO PEIICHUE COACPIKUT HEKOTOPBIC HETOYHOCTH U HECY-
ILIECTBEHHBIE OIIMOKU.
3 1 3a)1aHHe BBIIIOJTHEHO HE MOJIHOCTHIO, C CYIIECTBCHHBIMU OHII/I6K3MI/I, HO NTOAXO0J K PECUICHUIO, NeA pEIIc-
HUsA, METOJ] TPABUJIbHBI.
2 0 3ajaHue He BBITOJIHEHO, HMEET OLIUOKH.
5.7 Illpumepsbl TeCTOBBIX 3aJaHUI
Tect 3
1. YpaBHeHHe npsSMOM, TPOXOIAIIEH yepe3 TOUKy A(-2,5) MapajieabHO BEKTOPY
b =(1,-1), umeer BU

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

2. Ecimi Touka C(x,,5) NPUHAIIEKNT NPAMONA —4x + y —1=0, TO KOOpJAMHATA X, PABHA..

3. KBazpar paccTtosiHus OT TOUKH B(4,5) 10 npsAMoOi 5x +2y —1=0 paBeH ....



4. Inomanp TpeyroiabHUKa, OOpa30BaHHOTO MPSAMOM 4x —y +8 =0 U KOOPAUHATHBIMU

OCSIMM, PaBHa ...

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

5. Ilpsimble U _J SIBJITFOTCS
y=3t-1 2 -6

1 )mapamienbHbBIMU

2)nepeceKarouIMMKCs U EPIEHIUKYISIPHBIMU
3)nepeceKaromMHCs U HEeTIePIICH TUK Y IIPHBIMA
4)coBnaialoIUMHI

2x+y—-22+1=0
6. Eciiu ipsimast 3a1aeTcst OOIIMME YpaBHCHHUSIMH , TO €€ HampaB-
3IX—y+2z+2=0

JISTFOTITI BCKTOP HMECT KOOPAUHATHI

1) (0,10 ,-5)
2)(0,-10,-5)
3)(10,0,-5)
4)(0,-5,-10)
2 2
7. Jlns siuica (x _92) + ty ;3) =1 OCAMH CHUMMETPHUH SIBIIIOTCS IPSAMBIE
x=2
2)x=-2
3y=3
4)y=-3

8. Paccrosinue Mex 1y napamuiebHbIMU IIJIOCKOCTSIMU —2X +4y +4z2+9=0 U
—2X+4y+4z-3=0 paBHO ...
9. U3 tpex minockoctert Q1: 2x+3y+z-1=0, Q2: 6x+y-2z+2=0, Q3: 4x+6y+2z+4=0, mapai-

JICJIbHBIMMU ABJIAIOTCA:
1) Q3uQ2
2) HeT napajieNbHbIX MJIOCKOCTEN
3) Q2 u Ql
4)QluQ3

10. YpaBHeHue x° —4x + y’ = 0 ONpPEAENIeT OKPYKHOCTh paauyca ...

Kpamkue memoouuecxue ykazanus

I[ITM coxep»xaT TECTOBBIE 3aJaHUSI C BHIOOPOM OJHOTO WJIM HECKOJIBKUX MPaBHIIbHBIX
OTBETOB, BBOJI UHCJIA.
IlIxana oyenku

Ouenka | bamasr Omnucanne

5 3 3aaHre BBITIOJHEHO MOJHOCTHIO U a0COIIOTHO MPABHIIBHO.

3aI[aHI/I€ BBIIOJIHEHO MMOJIHOCTBIO U IPAaBUJIbHO, HO PEIICHUE COACPIKUT HEKOTOPHIEC HETOYHOCTH U HECY-

4 2
[ECTBEHHBIE OIUOKH.

3 1 3ajaHre BBIMOIHEHO HE MONHOCTHIO, C CYIIECTBEHHBIMU OIIMOKaMU, HO TIOXO0/] K PEIICHUIO, HIes pelie-
HYISI, METOJT TIPABUJIbHBIL.

2 0 3a/1aHue He BBIMOJIHEHO, UMEET OINOKH.

5.8 Ilpumepnbl TECTOBBLIX 3aJaHU I

Tect 4

1.Ecm z, =-6+5i, z, =-4+i, To CyMMa JEHCTBUTENBHOW M MHUMOH 4acTedl 4Hcia

z,-7, PaBHA .....

2. JIyist KBaJIpaTHOTO YpaBHEHUs z° +14 7 + 58 = 0 CyMMa JIEHCTBUTENBHOM U MHUMOIA ya-
CTEN KOPHS, JIEKALIETO B HUYKHEH IOIYIIJIOCKOCTH, PAaBHA ...



3. ApryMeHT KOMIUIEKCHOTO YUCTIa Z = NE paBeH
T
1)—
3
4
2)-~
3

117
3)—
)6

H"=
)6

4. Monynb KOMIUJIEKCHOTO YUCia Z =1-— V3 paBeH ...

Kpamxue memoouueckue ykazanus
I[ITM copep:kat TeCTOBBIE 3aJaHUsI C BEIOOPOM OJHOTO MPABHJIBHOIO OTBETA, BBOJ YHC-

Ja.
Llxana oyenuxu
Ouenka | bamibt Onucanue
5 3 3agaHne BBIIOJHEHO MOJHOCTHIO M a0COIIOTHO NMPABMIIBHO.
4 2 3agaHue BHITOJIHEHO MONHOCTHIO U MPABUIIBHO, HO PEIICHHE COACPKUT HEKOTOPhIE HETOYHOCTH U HECy-
IICCTBEHHBIC OLTHOKH.
3 1 3aaHue BBIMOJHEHO HE MOJHOCTHIO, C CYIIECTBEHHBIMH OIIHOKAMHM, HO TTOJXO/I K PEIICHHIO, HIIes perie-
HYSI, METOJT TIPABHJIbHBIL.
2 0] 3aiaHue HEe BBIMOJIHEHO, HUMEET OIIHOKH.
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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

LleasiMu OCBOCHUSI JUCHMIUIMHBI «AJreOpa M TeOMETpHs SBIISIOTCS O3HAKOMIICHHE C
OCHOBHBIMH IIOHATHUAMHU anre6pLI n TCOMCTpHUH, OCBOCHHC MCTOAOB U cI1oco6oB peIICHUA
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 aJIreﬁpr;

- 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)

PesynbTarel 00yueHus O JUCIUILTUHE
Koa u Konn
Haspanue hopMmyrpoBKa
OIIOII BO, hopmyHpoBKa HHIUKaTOpa Koz
COKpALLEHHOE KOMIETEHIIUH TOCTHKCHIYSI pe3ynb DopMynupoBKa pe3ynbTara
KOMIIETEHIIUH
TaTta
09.03.04 OIIK-1 : Cnocoben OIIK-1.1B : PI1 3HaHHEe | OCHOBHBIX MOJIOKCHUMN
«IIporpammHas | npUMeEHATH Oo6nanaer BEKTOPHOM U JIMHEHHOU
HHXEHEepUs» | ecTeCTBeHHOHAy4YHbIE | MaTeMaTH4YeCKON anreOpbl, aHATUTHYECKON
(b-1H) 1 OOIEHH)KEHEPHBIE | KYJIBTypOil U re€OMETPHUH Ha IIOCKOCTH
3HaHHUSA, METO/IBI CUCTEMHBIM U B IPOCTPAHCTBE, TEOPUU
MaTeMaTHYECKOTo MBIIIJIEHUEM, KOMIUIEKCHBIX YHCEN
aHanus3a u MO3BOJIAIOIIAMU B P2 | YMeHue | pemaTs TUIOBBIE 3a1a4H
MOJEIUPOBaHUS, npoQeCcCHOHATBHOM 10 BEKTOPHOM U JIMHEHHOI
TEOPETUIECKOTO U JEATEILHOCTH anreOpe, aHaATUTUICCKOM
9KCIIEPUMEHTAJILHOTO | MCIIONBh30BaTh TreOMETPHUH Ha TUNIOCKOCTH
WCCIIeIOBaHUS B MaTeMaTHYECKUe Y B IPOCTPAHCTBE, TEOPUH
npodeccnoHamTbHOMI METOJIbI U KOMIUIEKCHBIX YHCE
ACATCIbHOCTH HHCTPYMCHTBI LI P/13 HaBpik | pemieHus THOBBIX 3a/1a4 C
IIpOBCACHUSA IpUMEHEHUEM
KpUTHUYECKOTrO MaTEeMaTHYECKOTrO
aHaNM3a CUTyaluH, anmapara TeOpHH MaTpHI]
MOJCTHPOBAHUSA U U CUCTEM JIMHEHHBIX
OpOTHO3UPOBAHUA YpaBHEHU, BEKTOPHOI
pa3sBUTHA anreOpbl, aHATUTHYCCKON
NpoLeccoB 1 FE€OMETPHH,
ABJICHUI AHATTUTUIECKUMU
METOJIaMH1 UCCIIEIOBAHUS
TC€OMETPUYCCKUX OOBEKTOB

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
muciumuine  «biaoka 1 Aucuumimueel (Moxynu)» yuebHoro mutana 09.03.04 IlporpammHas
UH)KEHEpUsT W HUMeeT JIOTMYECKYI0 M  COJEp)KaTelbHO-METOAMYECKYI0 B3aHUMOCBS3b C
muctumuinHiamu 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)

O0vemM aucHUIUIMHBL (MOJYJsl) B 3a4eTHBIX EAMHHUIAX C YKa3aHHEM 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 KOHTAKTHO# paboThI (Yac)
eMKOCTb
Cemectp
Hazpanue 2)60 ph:l Yacts H(H?I(io)c A opHa Bueaynu- CPC (i)opel\;[_a
OIIOIT BO i VII yp yAuropHai TOpHast T
HUS (B3P0, GE) Beero Taluu
0390) o
nek. | mpak. | Jna0. A | KCP
09.03.04
TIporpammuast 0®0 bl.B 1 4 55 18 36 0 1 0 89 c]
WHKECHEPUSI




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

Kox pe- Ko11-Bo 4acoB, OTBeJEHHOE Ha Do
No HazBanue Tembl 3yJIbTaTa PM
Jlex [pakr JIa6 CPC TEKyHIEero KOHTPOJIS
00yJeHHUs
P TEOPETUUECKUH OIpocC,
1 | Onpenenurteny U MaTPULBI P2 PJI[3 4 8 0 17 KOHTpOJbHast padora Nel,
’ Tect 1
TEOPETUUECKUH OIIpocC,
2 CucreMa TUHEHHBIX PJ1, 3 6 0 13 WHJMBHlyaIbHbIC
anreOpanvecKux ypaBHCHUN P12, P13 nomaurHue 3aganus Nel-
2, Tect 1
o TEOPETUUECKUH OIIpocC,
3 aa;r?geifm BeKTOpHOH P ;2;[11)’[[3 3 7 0 15 KOHTpOJIbHAs pabota Ne2,
P ’ TecT 2
TEOPETUUECKUH o1poc,
PI1, WHIMBUyaJIbHOE
4 | TIpsimast Ha TIOCKOCTH P2, P13 2 4 0 11 JTomammee saxamie Ned,
TecT 3
Pl TEOPETUUECKUH o1poc,
5 | Kpussle BToporo nopsiaka P2 P’IB 2 2 0 8 HUH/AUBUlyalIbHOE
’ JoManHee 3azanue NS
TEOPETHUUECKUH OIpoC,
6 Inockocts u npsmas arus PAL, 2 4 0 11 KOHTpOJbHast pabora Ne3,
B [IPOCTPAHCTBE P12, P13
TecT 3
P/1, TEOPETHUUECKUH OIpoc,
7| Mosepxuoctn PJ12, PJ13 0 3 0 8 KOHTpOJIbHast pabora Ne3
TEOPETHUUECKUH OIpocC,
PI1, WHIMBUyaJIbHOE
8 | KomruiekcHble yncia PII2, PI3 2 2 0 6 JoManHee 3aate Ne6,
TecT No4
Hroro mo Taéanme 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
TEXHOJIOTUH: CTaHAapTHas1, «MeTol KOONEepaTUBHOI'O O0YUEHHUSD.

Buibl caMocTOSATENIBHOM OATOTOBKY CTYIEHTOB 10 TEME: IIOJIrOTOBKA K TEOPETUUECKOMY
OIpOCy, MOJArOTOBKA K MPAKTUYECKUM 3aHATHUAM, IOATOTOBKA K KOHTPOJIbHON padoTe, HOAr0TOBKA
Kk Tecty 1, m3ydenume marepuana B DOC (Moodle), moaroroBka xk MrtoroBomy TecTy IO
JUCLUIUIMHE.

Tema 2 Cucmema nuHelinbix aneedOpaudecKux ypagHeHul.

Conepxanne Tembl: Cucrema JnuHEHHbIX anreOpanmyeckux ypaBHenuii (CJIAY).
OcHoBublie nioHsATUA. Pemenne CJIAY. DkBuBajieHTHbIC (PAaBHOCHIIBLHBIC) CHCTEMBbl YPaBHEHUH.
OnpeneneHHble M HEOINpeaenaeHHble, coBMecTHbe U HecoBMmecTHble CJIAY. IlpeacraBnenue
CJIAY B marpuunoit ¢opme. Marpuunsiii cioco6 pemenus CJIAY. Pemenwe maTpudHOTO
ypaBHeHus. [IpaBuiio Kpamepa st pelieHus CUCTEM JIMHEMHBIX YPaBHEHUN C HEU3BECTHBIMHU
(reopema). Meton lMaycca nmisi cucTeMbl JUHEHHBIX YpaBHEHUW C Hew3BeCTHBhIMU. CucTema
JMHEWHBIX YpaBHEHUI C HEM3BECTHBIMHU; 0a3MCHBIE M CBOOOJHBIC HEW3BECTHBIC (TIEPEMEHHBIE).
O6mee u yactHoe pemrenust CJIAY. OnHOpoaHBIE CUCTEMBI IMHEWHBIX YPABHEHUH 1 UX PEIICHUS.
OcHoBHbIE cBoOiicTBa OJHOpOAHOM cucteMbl. ®DyHnameHTanbHas cucrema pemieHuit (OCP)
onnoponnou CJIAY. Uccnenosanne CJIAY nHa coBmecTHOCTh. Teopema Kponekepa — Kanemnu.
Jluneiinpie mnpeoOpa3oBaHus (JIMHEWHBIE OMEpaTophl). MaTpuiia JHHEHHOro ormeparopa.
CobcTBeHHbIE 3HAYEHUS U COOCTBEHHBIE BEKTOPHI JINHEHHOTO MPeoOpa3oBaHus. .

@opMbI U METOABI MPOBEACHUS 3aHATHH MO TeMe, NMpPUMEHseMble 00pa3oBaTEeIbHBIC
TEXHOJIOTHH: cTaHaapTHas, «MeTol KOOIepaTUBHOTO 00YUESHUS.

Buibl caMmocTosTEIbHOM MOATOTOBKH CTYIEHTOB 10 TEME: IOJrOTOBKA K TEOPETUYECKOMY
OTpOCy, MOJATOTOBKA K IMPaKTUYECKUM 3aHATUAM, BbinonHeHue MJI3, moaroroBka k Tecty 1,
u3yuenne marepuaina B DOC (Moodle), moaroroBka k IToroomy TecTy 1o IUCIHUILIHHE.

Tema 3 Dnemenmul 6eKMOpHOU aneedpbi.

Copepxanne Tembl: IIpsMOyrosbHbIE M NOJAPHBIE KOOPAMHATBI HAa IUIOCKOCTH.
[IpeoOpa3oBaHus KOOpAMHAT HAa IUIOCKOCTM W B MpocTpaHcTBe. lIpoekius BekTopa Ha OCh,
cocTaBisirolas (KOMIOHEHTa) BEKTOpa Ha OCh, CBOMCTBa mpoekuuid. JInHeiHas 3aBHCHMOCTh
BeKTOpoB. ba3uc Ha muiockoctu U B pocTpancTBe. Koopaunats! BekTopa. Pasnoskenne BekTopa
no 6aszucy. /lexaproB npsiMmoyronpHbIi 6a3uc. Hampasisonue KocuHycsl BekTopa. BekropHoe
IIPOM3BE/IEHNE BEKTOPOB U €ro cBoicTBa. ['eoMeTpuueckuil U GU3NYECKUI CMBICIBI BEKTOPHOTO
npousBeneHuss. CMEIIaHHOE NMPOU3BEACHUE BEKTOPOB U €r0 CBOMCTBA. ['€OMETpUUECKHI CMBICT
CMEIIaHHOTO mpou3BeneHus. HeoOxoaumoe M JOCTATOYHOE YCIOBUE KOMIUIAHAPHOCTU TpPeX
BEKTOPOB B IIPOCTPAHCTBE.

@®opMBl U METOJbI NPOBEACHMS 3aHITUH MO TeMe, NMpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: CTaHAapTHas!, «MeTo]1 KOONEepaTUBHOI'O O0YUEHHUSD.

Bunel camocTosTENIbHOM MOATOTOBKH CTYIEHTOB 10 TEME: IOJrOTOBKA K TEOPETUYECKOMY
OIIpOCy, MOJATOTOBKA K MPAKTUYECKUM 3aHATHUSAM, IOATOTOBKA K KOHTPOJIbHOU padoTe, HOrOTOBKA
K Tecty 2, m3ydeHue marepuasa B DOC (Moodle), moaroroBka k lrtoroBomy TecTty IO
JUCLIUILINHE.

Tema 4 llpsimas na nrockocmu.

ConepxaHue TeMbI: DJIEMEHTHl AHAJUTUYECKONM TEOMETPUM Ha IUIOCKOCTH. Merox
KoopauHart. JIunus Ha mnockocT. OCHOBHBIE 337]a4H AHAIUTUYECKOW T€OMETPUM HA TIOCKOCTH.
[Ipamass Ha mmockocTH. [IOHATHS HOPMAJBHOTO W HAIPABIISIIOLIETO BEKTOPOB MPSIMOIA.
HopmanbHoe ypaBHEHHE MpAMOW M €ro TIE€OMETPUYECKUN CMBICI. YPaBHEHHUE MPIMOM,
MPOXOSIICH Yepe3 MaHHYI0 TOUYKY TMEpPIEeHIUKYIIPHO 3aJaHHOMY HampasieHuto. Oomee
ypaBHEHHE MPSIMOUN M €ro YacTHBIE Cllydad. Y paBHEHHE MPSMOH ¢ YIIIOBBIM KO3 (OUIIMEHTOM U
€ro reOMETPUYECKHM CMBICI. YpPAaBHEHHE NPSAMON B OTPE3KAX U €r0 T€OMETPUYECKUH CMBICIL.
Kanonnueckoe ypaBHeHue npsamoil. [lapamerpruueckre ypaBHEHUs NPSAMON. Y paBHEHUE IPSIMOH,



IIPOXOAAILEH Yepe3 ABE JaHHBIC TOUKU. Y PaBHEHUE NPAMOU, POXOIALIEH Yepe3 JaHHYI0 TOUYKY
B 33[JJaHHOM HAaIpaBJICHUHU. YCJIOBHs NMapaJUICIbHOCTH U INEPIEHIUKYISIPHOCTH IBYX MPSIMBIX.
VYroa Mexay AByMs IPSIMBIMU. Y CJIOBHSI NAPAJUIEIHOCTH U IEPIIEHIUKYJIIPHOCTH JIBYX IIPSIMBIX,
3aJJaHHBIX OOILMMU YpaBHEHUAMHU. PaccTosiHME OT JaHHON TOYKH J10 MIPSIMOI Ha TNIOCKOCTH.

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MPUMEHsSEeMble 00pa3oBaTeIbHBIC
TEXHOJIOTUH: CTaHAapTHas1, «MeToJl KOONepaTUBHOI'O O0YUEHHUSD.

Buibl caMocTOSATENIBHOM MOATOTOBKH CTYIEHTOB 10 TEME: IIOJATOTOBKA K TEOPETUYECKOMY
OIIpOCY, NOArOTOBKA K IPAaKTUYECKUM 3aHATHAM, BblnoiaHeHnue MJI3, moaroroeka Kk Tecty 3,
uzyuenne matepuaina B 90C (Moodle), moaroroBka k UToroBomy TecTy 1o TUCIHILIHHE.

Tema 5 Kpusvie 6mopoco nopsoxa.

Conepxanue TeMbl: Kpusble Broporo nopsiika. KaHonnueckoe ypaBHEHHE OKPYKHOCTH.
Dnnunce, ero KaHOHMYECKOe ypaBHEHHME W cBoiicTBa. MccnenoBanue (opmbl 3JudIica Mo ero
ypaBHeHHI0. OKpYKHOCTb KaK 4aCTHBIH citydyall anunca. [lapamerpudeckue ypaBHEHUs dJUIUIICA.
['unepOona, ee KaHOHUYECKOE ypaBHEHHE U cBolicTBa. ComnpspkeHHas runepoona. MccnenoBanue
dopmbl runepOoinsl. [lapamerpuueckue ypaBHeHus rumnepOoisl. Ilapabona, ee kaHOHHMYECKOE
ypaBHEHHE U cBoiicTBa. Mccienoanne Gopmbl napadoinsr. O0IIee ypaBHEHHE KPUBOW BTOPOTO
HOpsi/IKa U €ro MpHUBeJeHHE K KaHOHWYecKoMy Buay. Kitaccudukanus KpuBbIX BTOPOTo MOPsKa.

@®opMbI U METOABI MPOBEACHUS 3aHATUH MO TeMe, MPUMEHsSEMble 00pa3oBaTEIbHBIC
TEXHOJIOTUH: CTaH/apTHasl.

Busl caMocTOSITEIHHOM MMOATOTOBKH CTYJCHTOB IO TEME: TIOJTOTOBKA K TEOPETHUECKOMY
OIpOCy, MOArOTOBKA K MPAKTUUYECKOMY 3aHATHIO, BbinosHeHue /13, usyyenne matepuana B 50C
(Moodle), moaroroBka k IToroBomy TecTy 1o ITUCIHILIHHE.

Tema 6 IInockocmov u npsmas 1unUsA 8 NPOCMPAHCMEE.

CopepxaHue TeMbl: ODJIEMEHTBHl AHAIUTHUYECKOW I€OMETPUM B INpOCTpaHCTBE. Meton
KOOpPAMHAT B IpocTpaHcTBE. IIIOCKOCTH, HOPMa@IBHBIM BEKTOpP IUIOCKOCTH. HopmanbHOE
YPaBHEHHE IIJIOCKOCTH U €r0 FTEOMETPUUECKHUI CMBICII. Y paBHEHHE INIOCKOCTH, IPOXOIAIIEHN Yepes
3aJJaHHYIO TOYKY, IEPIICHIUKYIISIPHO 3aJaHHOMY HanpasieHuto. O0miee ypaBHEeHHE TUIOCKOCTH U
€ro 4YacTHbIE Cily4yau. YPaBHEHHE IIJIOCKOCTH B OTPE3KAX M €ro IeOMETPUYECKHH CMBICI.
VYpaBHEHHE IUIOCKOCTH, MPOXOJALIEH 4Yepe3 TpU 3aJaHHbIE TOYKH. YIOJI MEXKIy ABYMS
IUIOCKOCTSIMH, B3aUMHOE PacCIOJIOKEHUE IBYX IJIOCKOCTEN. PacCTOsSHNME OT TOUKH 10 TNIOCKOCTH.
B3anMHOe pacnosnoxeHue Tpex MIOCKOCTEN B MPOCTPAHCTBE, CBS3b C PELICHUEM CUCTEMBI TPEX
JUHENHHBIX aIreOpandeckux ypaBHEeHUH ¢ TpeMs HenzBecTHbIMU. [locTpoenue mockoctu. Oomue
ypaBHeHus npsMmon. KanoHnueckue ypaBHeHus npsimoid. [lapamerpuyeckne ypaBHEHHUs IPSIMOM.
YpaBHeHUS NpPAMOH, NMPOXOAALLEH Yepe3 IBE JAHHBIE TOYKU. YTOJ MEXAY IABYMsS IHPSIMBIMU.
VYcnoBus mapajuiebHOCTH W NEPIEHIUKYISPHOCTH JABYX MPSAMBIX B IPOCTPAHCTBE.
CkpemuBatonecs npsmele. [lpuBeaeHne o0mux ypaBHEHHHM MPsIMOM K KAaHOHUYECKOMY BUY.
IIpoeknusg mHpsAMOM Ha IUIOCKOCTb. YTOJd MEXAY NpsIMOM M IUIOCKOCTBIO. Y CIIOBHSA
NapajuIe]IbHOCTH M NEPHEHAUKYJISIPHOCTH MHpsAMOW M IUIocKOCTH. llepecedeHne mnpsMoil u
IJIOCKOCTH B IIPOCTpaHCTBE. IIpruHaIIEKHOCTh NPSAMON IIIOCKOCTH. .

@®opMbl U METOABI MPOBEACHUS 3aHATUI NO TeMe, MpPUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTHH: cTaHaapTHas, «MeToJ KoorepaTUBHOTO 00y4EeHHUSY.

Buiel caMocTOSATENIBHON MOATOTOBKH CTYIEHTOB 10 TEME: IIOJATOTOBKA K TEOPETUYECKOMY
OIIpOCY, HOJITOTOBKA K MPAKTUYECKUM 3aHITHSIM, IOATOTOBKA K KOHTPOJIbHOU paboTe, MOAroTOBKa
K Tecty 3, m3ydyenue marepuana B DOC (Moodle), moaroroBka k MrtoroBomy Ttecty mo
JTUCIUIINHE.

Tema 7 Ilosepxnocmu.

Conepxxanne Tembl: [loBepXHOCTH BTOPOro Mopsjika U MX KAaHOHUYECKUE YpPaBHEHMS.
[ToBepxHocTu BpamieHus. [{unuaapuyeckue nosepxHoctu. Konnueckue nopepxHocT. MHUMBIE
noBepxHocTU. Diuncous. ['unepbonousl. [Tapabononasl. Meron cedeHuii st KCCIeI0BaHUS



U TOCTPOEHHsI NOBEPXHOCTEH BTOporo mopsiaka. OOimiee ypaBHEHHE IMOBEPXHOCTH BTOPOTO
MOPSAJIKA U €ro MPUBEICHHE K KAHOHUYECKOMY BUTY.

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MPUMEHsSEMble 00pa3oBaTeIbHBIE
TEXHOJIOTHH: cTaHjapTHasi, «MeToJ] KoorepaTuBHOTO 00Y4EeHUSY.

Buibl caMocTOSATENIBHOM MOATOTOBKH CTYIEHTOB 10 TEME: IIOJrOTOBKA K TEOPETUYECKOMY
OIpocCy, NOArOTOBKA K MPAKTUYECKOMY 3aHATHIO, BeinoJiHeHUE M /13, nzyuenue marepuaia 8 30C
(Moodle), moaroroBka k IToropomy TecTy 1o TUCIHHILTHHE.

Tema 8 Komnnexcuvle uucaa.

Copepxannie Tembl: OcHOBHbIe TOHSTHUS. Onepanuyd HaJ KOMIUIEKCHBIMU YHCIIAMHU:
CIIOKEHME (BBIUMTAHUE), YMHOXeHHUE, neneHue. CpolicTBa onepanuil. Moaysib KOMIIJIEKCHOTO
yhuciia U ero cpoiicTBa. CoOMNpspDKEHHOE KOMIUIEKCHOE 4YHCIO W ero cBoiictBa. KommekcHas
IUIOCKOCTh, TE@OMETPUYECKOe U300pakeHHe KOMIUIEKCHOTO YHMCia HA KOMIUIEKCHOM IJIOCKOCTH.
@DopMBbI 3allMCH KOMIUIEKCHOTO YHCIa: anredpandeckasi, TPUTOHOMETpUYECKasi, MOKa3aTelbHas
(npencraBnenue Oiiepa). [edcTBUS HaAJ KOMIUIEKCHBIMM YHCJIaMH B TPUTOHOMETPUUYECKOMN
dopme. @opmynsl MyaBpa (Bo3BeeHIE KOMIUIEKCHOTO YUCIa B CTENEHb, N3BJICUEHHUE KOPHS U3
KOMILJIEKCHOT'O YHCTIA).

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

Bunel camocTosTENbHOM MOATOTOBKH CTYIEHTOB 10 TeME: MOJrOTOBKA K TEOPETUYECKOMY
OIIpOCY, OArOTOBKA K MPAKTUYECKOMY 3aHsTHIO, BbinoiaHeHue MJ[3, nzyuyenne marepuana B 30C
(Moodle), moaroroBka k IToroBomy TecTy Mo JTUCIUILIUHE.

5 Meroguveckne YKa3aHUs IS OOYYAKIIUXCH MO0 M3YYEHHI0O M Ppeau3alnuu
AMCUUIIMHBI (MOIYJIs1)

5.1 Meroanyeckue peKOMEHIANUHM O0YYAlOIIMMCH 10 H3YYeHHI0 IMCHUIUIMHBI W 1O
o0ecrne4YeHNI0 CAMOCTOAITEILHOM PadoThl

[Ipu peanuzanuu AUCUUIUIMHBI (MOJIYJIsl) MPUMEHSETCS IIEKTPOHHBIA Y4eOHBIH Kypc,
pa3MemEHHBINA B CUCTEME JIEKTPOHHOTO oOydenust Moodle.

Jliis obecrieueHnst CUCTEMATHUECKOM U PeryIsapHOi pabOThI O U3YYECHUIO TUCITUTLINHBI U
YCIICHIHOTO MPOXOXKACHUA TCKYIIHUX W HNPOMCEKYTOUYHBIX KOHTPOJIBHBIX HCIBITAaHUN CTYACHTY
PEKOMEHIyeTCsI MPUACPKUBATHCS CIEAYIOLIETO OpsAaKa O0yUeHUsI:

- CAMOCTOSATENBHO ONPEACTUTh 00bEM BpEMEHH, HEOOXOTUMOTO JIJIsl MPOPabOTKH KaXKIOH
TEMBI,

- PETyIdpHO HU3y4dYaTb KaAXAYIO TEMY JUCHUINIMHBI, HCIIOJIB3YySA pPas3IMYHBIC q)OpMI)I
WHAUBUAYAIbHON paboTHI;

- COI'JIACOBLIBATH C MPEIIOaAaBaTCJICM BUABI pa6OTBI MO0 U3YyYCHUIO JUCIUILIINHBI.

[Ipy BBITONIHEHUU HWHAWBUIYATbHBIX JOMAIIHUX 3aJaHUl HEOOXOJWMO HCIIONb30BATh
TEOPETUUECKHUI MaTepual, JieJaTh CChbUIKM Ha COOTBETCTBYIOIINE TEOPEMBI, CBOMCTBA, POPMYJIbI
u 1p. Pemenne MJ/I3 BbImonHseTcs MOAPOOHO M COMAEPKUT HEOOXOIMMBIE TOSCHUTEIHHBIC
CCBIJIKH.

CaMOoCTOSATeThbHOCTh B yueOHOH paboTe CrocOOCTBYET Pa3BUTHIO 3aWHTEPECOBAHHOCTH
CTyJEHTa B H3y4aeMOM MarepHuajie, BbIpadaThIBA€T Yy HEro YyMEHHE U MOTPeOHOCTh
CaMOCTOSITENILHO TONy4aTh 3HAHMS, YTO BEChbMa BaXXHO JJS CIEIUANINCTa C BBICIINM
o0pa3zoBaHHEM.

[enpro caMocTOSATENHHOM PabOThI CTYJEHTOB SBISETCS OBNafeHHE (DyHIAMEHTATbHBIMH
3HaHUAMMU, HpO(i)eCCI/IOHaJ'IBHI)IMI/I YMCHHAMHU U HaBbIKaMH JCATCIBbHOCTH I10 HpO(l)I/IJ'IIO, OIIBITOM
TBOPUYECKOH, UCCIIEIOBATENbCKON e TEIbHOCTH.



CaMocTtosiTenpbHasi paboTa CTyIEHTa BKJIIOYAET CICAYIONINE BHUIBI, BBIIOJHSIEMEBIC B
cooTBeTcTBUU ¢ DenepanbHbIM TOCYJApPCTBEHHBIM 00pa30BaTEbHBIM CTAHIAPTOM BBICILIETO
o0Opa3oBaHus ¥ pabOYNM yIeOHBIM TIAHOM:

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

- BHEAyJIUTOpHAsl CaMOCTOsATENbHasi padoTa CTyAEHTa MOJ PYKOBOJACTBOM U KOHTPOJIEM
MpenoiaBarelisa: U3yu4eHUe TEOPETUUECKOro Marepuaia, MOJAroTOBKAa K ayJUTOPHBIM 3aHSTHSIM
(Jlekuus, MpakTUYecKoe 3aHATHE, KOJUIOKBHYM, KOHTPOJbHas padoTa, TECTUPOBAHUE, YCTHBIH
OMpoC), TOMOJIHUTEIbHBIE 3aHATHS, TEKYILME KOHCYJIbTAI[UU 1O TUCLIUILIUHE.

B kauectBe camocTosTeNbHON pabOThl MpeIoiaraeTcsa U3yuyeHue HEKOTOPhIX pa3JieioB
JTUCUHUTLITAHBI:

- JJIEMEHTHl BEKTOPHOHN anreOphl (CKalsipHble M BEKTOpPHBIE BEIHMYMHBI. BekTopsl Ha
MJIOCKOCTH U B IpocTpaHcTBe. Paanyc-sexTop. Onpeaenenue JIMHBI (MOYJIs) BEKTOPA; HYJIEBOU
BEKTOp; PaBHBIE, IPOTHUBOIIOJIOKHBIE, KOJUIMHEAPHbIE U KOMIUIAHApHbIE BEKTOPHI. JIMHEIHbIE
olepanuy HaJ BEKTOpaMH: CIIO)KEHHE BEKTOPOB M YMHOJKEHUE BeKTOpa Ha uucio. CBoiicTBa
JUHEHHBIX oneparuii. JInHelHbIe onepanuu HaJ BEeKTOpaMu B KoopauHaTHOU (opme. Jlenenue
oTpe3ka B JaHHOM OTHoOIIeHHU. CKaJasipHOE TMPOU3BEICHUE BEKTOPOB U €ro CBOWCTBA.
®u3NUeCKul CMBICI CKaJSIpHOrO mpou3BeneHus. CKalgpHOE NPOU3BEACHUE BEKTOPOB B
KoopauHaTHOH hopme. Kocunyc yria mexay BeKTopamu. Y CJI0BHE KOJUIMHEAPHOCTH BEKTOPOB. );

- TOBEPXHOCTH (MIOBEPXHOCTH BTOPOTO MOPSAKA M HMX KaHOHMYECKHE YpPaBHEHUS.
IToBepxHoctu BpameHus. Llunuaapuyeckue nosepxHoctu. Konnueckue noBepxHocT. MHUMBbIE
noBepxHocTu. Diuncous. ['unepdonouast. [Tapabonouasl. Meron ceueHuit sl UCCIeIOBaHUS
U TOCTPOSHHsI TOBEPXHOCTEH BTOporo mopsiaka. OOmiee ypaBHEHHE IMOBEPXHOCTH BTOPOTO
MOPSJIKA U €ro MPUBEACHHE K KAHOHUYECKOMY BULY).

KonTposib ycieBaeMOCTH OCYIIECTBISIETCS B COOTBETCTBUHM C PEUTUHIOBOM CUCTEMOU
OILICHKH 3HAaHUU cTyAeHTOB. OleHKa Mo TucuuIuiHae onpenensercs no 100-0anpHON mikane Kak
cymma OamioB, HaOpaHHBIX CTYJEHTOM B pe3ysibTaTe paboThl B ceMecTpe: 00sS3aTeIbHBIMH
OamamMu  OLIGHHMBAETCS IMOCEIIEHUE JICKIIMOHHBIX 3aHiATHH, paboTa Ha MPAKTHUYECKUX
(ceMHHapCKuX ) 3aHATHUSIX, TEOPETUUYECKHM OIIPOC, TECTHI, BHIIOJHEHUE KOHTPOJIbHBIX padoT, U/13,
MPEyCMOTPEHHBIX YU€OHBIM TIIAHOM.

Pacrnipenenenuie 6ainoB 10BONUTCS A0 CTYACHTOB B Hayajie CEMECTpa.

Y4eOHBIM MJIAHOM MPEAYCMOTPEHBI KOHCYIBTAIIUU, KOTOPHIE CTYACHT MOXET IMOCEIIaTh
T10 YKEJIaHUIO.

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

5.2 OcobennocTn opraHu3zanuu OOy4YeHHUsl Ui JIMI € OrPAHHYEHHBLIMH BO3MOKHOCTAMM
310POBbSI 1 HHBAJINI0B

[Tpu HEOO6XO0IMMOCTH 0OYUAIOIIMMCS U3 YHCIIA JIUL C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU
3/10pOBbsI ¥ MHBAIMJIOB (I10 3as1BJICHUIO O0yYaIOUIerocs) MpeaocTaBisieTcs yueoHas
uHOpMalKs B JOCTYIHBIX (POpMax ¢ y4eTOM UX UHAUBUIYAIbHBIX ICUXO()U3UUECKIX
0COOEHHOCTEH:

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

- JUIs JIU1 ¢ HApYLLIEHUSIMU CJIyXa: B leyaTHOU ¢opMme; B (hopMe 3JIEKTPOHHOIO JOKYMEHTA;
UH/IMBUyaJIbHbIe KOHCYJIBTAIlMM C MPHUBICYEHUEM CYpAONEPEBONUMKA; HHIUBUAYaJIbHbIC
3aJlaHusl, KOHCYJIbTAllUU U JIp.

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



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

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

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

7.1 Ocnoenaa numepamypa

1. boprakoBckuit, A. C. JIuneitnas ajqireOpa U aHanuTuyeckast reomerpus. [IpakTukym :
yuebHoe ocobue / A. C. boprakoBckuii, A. B. [TanteneeB. — Mocksa : UHOPA-M, 2023. —
352 ¢. — (Bwicmee oOpa3oBanue: bakamaBpmar). - ISBN 978-5-16-010206-1. - Tekcr :
anekTpoHHbsd. - URL: https://znanium.ru/catalog/product/1981598 (mara oOpameHus:
31.05.2026)

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

3. Copoxosuuna (Ky3epmuna), 1. A. Jlunelinas anrebpa u aHaJUTHUECKas T€OMETPUS:
aHaIMTHYeCcKas reomerpus : yueonoe mocodbue / M. A. Copoxouuna (Ky3pmuna). — Kazass :
KHUTY-KAMU, 2024. — 100 c. — ISBN 978-5-7579-2729-9. — Tekcr : a51ekTpoHHbIH // JIaHb :
3JIEKTPOHHO-OMOMmoreunass cucrema. — URL: https://e.lanbook.com/book/453329 (nara
oOpartenus: 25.05.2026). — Pexxum gocTyma: A aBTOPU3. MOJIb30BATENCH.

7.2  /lononnumenvnasa numepamypa

1. Tloranos A. II. JUHEMHAS AJITEEPA U AHAJINTUYECKAS TEOMETPUSL.
Y4eOHUK W TPaKTUKyM JJs BY30B [DnekTpoHHbIH pecypc]| , 2020 - 309 - Pexxum mocryma:
https://urait.ru/book/lineynaya-algebra-i-analiticheskaya-geometriya-451035

2. Caburos 1. X., Muxanes A. A. JUHEMHAS AJITEEPA Y AHAJIUTUYECKAS
'EOMETPUA 2-e u3na., ucnp. u gom. Yue6Hoe nocodue 11 By30B [ DIeKTpOHHBIN pecypce] , 2021
- 258 - Pexxum mocryma: https://urait.ru/book/lineynaya-algebra-i-analiticheskaya-geometriya-
473302

7.3 Pecypcor ungpopmayuonno-menekommynukayuonnoi cemu ""Humepnem',
6KI04as npogeccuonanvuvlie 06a3bl OAHHBIX U UHPOPMAUUOHHO-CRPAGOUHDLIE
cucmemul (npu HeodXO00UMOCMU):

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

2. DrnextpoHHO-OMOMMoTeYHas cucreMa "ZNANIUM.COM"

3. DnextpoHHO-OMbMMOTEeyHas cucrema "JIAHB"

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

5. Open Academic Journals Index (OAJI). IIpodeccuonanbuast 6a3za naHHbIX - Pexxum
noctyna: http://oaji.net/

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



7. Wundopmaunonno-crpaBounas cucrema "Koncymbrant Ilmioc" - Pexum poctyna:
http://www.consultant.ru/

8 MarepuajbHo-TeXHHYECKOEe oO0ecrevyeHHe IUCHUIIMHBI (MOAYJsl)) W MNepeveHb
HH(OPMANMOHHBIX TEXHOJIOTHIi, UCNOJIb3yeMbIX MPH OCYIIECTBJEHHH 00pPa30BaTEJbLHOIO
npoiecca no JMCUMIVIMHe (MOIYJII0), BKJIIOYasi epevyeHb MPOrPaMMHOI0 odecredeHnst

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




HTOroBLIi TECT MO IMCIHUIIJINHE

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




Tembl KonunuecTBo Bonpocos Kpurepun

1 27 0,136 — 3a KaxIpI{ TPaBUIILHBIA OTBET
0 6 — ocTasmpHBIE CITy4Yan

2 17 0,140 — 3a KaxIpI{ TPaBUIILHBIA OTBET
0 6 — ocTasmpHBIE CITy4YaH

3 39 0,140 — 3a KaxApI{ TPaBUIILHBIA OTBET
0 6 — ocTasmpHBIE CITy4Yan

4 1 0,136 — 3a KaxIpI{ TPaBUIIBLHBIA OTBET
0 6 — ocTaspHBIE CITyYan

5 20 0,160 — 3a KaxIpI{ TPaBUIILHBIA OTBET
0 6 — ocTaspHBIE CITy4Yan

6 18 0,140 — 3a KaXX/IbIi IPABUIBHBIN OTBET
0 6 — ocTanpHBIC CITy4an

8 10 0,156 — 3a KaXXbI IPaBUIILHBIA OTBET
0 6 — ocTtanpHBIE CITyYan

OTBETHI K TEOPETUUECKUM OIPOCaM

K teme 1

1. OnpenenureneM BTOPOro HOPSAKA HA3bIBAETCSA YUCTO 211 322 ~ 321" 812
2. KoauyecTBo CTpOK.
3. lnaroHanp, UayIas ¢ JIEBOIO BEPXHEIO yria B PaBblii HUKHUM.
4. lnaroHainb, UAyIas ¢ IpaBoro BEPXHEro yria B JIEBbIM HUKHUM.
5. OnpenenureneM TPEThEro NOPsAKa Ha3bIBACTCS YUCIIO
A11°0Qpp " Q33 T Q1301 A3 + A1z " A3 °A31 — Qg3 " App " G371 —
—Qq2 " Az1 " A33 — Q11 " Q23 " A32

6. A=

=8y 8y —8y "8y
a ap

7. IlpaBuio TpeyroibHUKA, METO PA3JI0KEHHS.

8. AnreOpamveckuM JOTIOJIHEHHEM JAaHHOTO JIIEMEHTa OIPENEeNUTENs 3-TO TMOpsIKa
Ha3bIBAETCA MHHOP 3TOTO dIeMeHTa, yMHOKeHHbIH Ha(—1)* | rie K paBHO cyMMe HOMepa CTpoKH
¥ HOMEpa CTOJI011a, Ha EPEeCEYCHNH KOTOPhIX HAXOAUTCS ITOT HJIEMEHT.

9. MuHOpOM »3JIeMEHTa OMNpENeNIUTEeNsT TPEThEro MOopsAKa HAa3bIBACTCS ONpPEIEeTUTENb
BTOpPOT'O MopsdaKa, HOJ'Iy‘IGHHBIfI N3 JAHHOTO ONpCACIUTCIIA IMYTEM BBIUCPKHBAHUA CTPOKU H
cTos10a, Ha IePECeYeHUH KOTOPBIX CTOUT JIAaHHBII 3JI€MEHT.

10. OnpenenuTens HE MEHSET CBOETO 3HAYCHMUS, €CIIU €r0 CTPOKU 3aMEHHUTh CTOJIOLAMHU ¢
TEMHU K€ HOMEpaMu, a CTOJ'I6III)I CTpOKaMH.

Ecnu nepectaBuTh 1B CTPOKH (CTOIO1A) OMPEASIUTENs, TO 3HAK 3HAYSHUS OIPEIeTUTENs
HU3MCHUTCA Ha HpOTHBOHOJ’IO)KHBIfI.

Ecnu onpenenurens UMeET /1B OAMHAKOBBIX CTPOKH WIIM J1Ba OAMHAKOBBIX CTOJIOIA, TO OH
paBeH HYJIIO.

OO MHOXKHUTENb 3JEMEHTOB KaKOH-THO0 CTpOKH (CTONOLA) ONMpEenenuTess MOXKHO
BBIHOCHTD 32 3HAK OIIPEIEITUTEIIS.

Ecnu Bce aneMeHTHl Kakoi-mubo cTpoku (CTONOLA) OIMpenesuTeNss PaBHbI HYIIO, TO
OTIpEIETINTENb PAaBEH HYIIIO.

Ecnu nBe ctpoku (cTonbua) onpeaenauTens NponopUuOHaIbHBI, TO ONPENeIUTeNb PaBeH
HYJIIO.




Bennuunna onpenenuTens He U3MEHHUTCS, €CITU K AJIEMEHTaM Kakon-JI1100 cTpoku (cTondia)
OTIPEICTUTENS TPUOABUTH JIEMEHTHI TTAPAJIJICIIBHOM CTPOKH (CTOJI011a), YMHOKEHHBIE Ha OJTHO U
TO K€ YUCJIO.

11. Onpegenutenb, y KOTOPOro 3JEMEHTHI O] TJIABHOM AMAroHanbpio (IoJ MmoOO4YHOMN
JIMaroHaJIbI0) BCE PABHbBI HYIIIO.

12. IlpsimoyroJyibHast TaOIUIA YHCEIL.

13. KosingyecTBO CTPOK PaBHO KOJIHYECTBY CTOJIOIIOB.

14. Tlo rnaBHOI JUaroHaJd CTOAT €AMHUIIBI BCE OCTAIbHBIE 3JIEMEHTHI PaBHbI HYIIIO.

15. Marpwuua, cocTosiias u3 0JJHOTO CTOIOIA.

16. Matpuua, cocTosias u3 OJHON CTPOKH.

17. Marpuua, y KOTOpOil OIIpeleIMTeNb OTIMYEH OT HYJIs, HA3bIBAETCSI HEBBIPOXKAECHHOM.

18. Marpuua, y KOTOpOil CTPOKH 3aMEHHJIM Ha COOTBETCTBYIOIINE CTOJIOIIBI, Ha3bIBACTCS
TPaHCIIOHUPOBAHHOM.

19. Cnoxxenne, yMHOKCHHE HA YHCJIO.

20. Cymmo# aByX mMatpul A, =(a;) u B, =(b;) OIMHAKOBBIX pa3MepOB HA3BIBACTCS

MaTpula TOro XKe pazmepa C,,,, = (cij ) TaKas, 9YT0 c; = a; +b; :
21. IlpousBeneHUEeM MATPHUIIBI A = (aij) Ha YUCJIO ¢ HA3bIBAETCS MATpULA B = (bij) Takas,
qTo bij =aay !
22 A+B =B+ A;
A+(B+C)=(A+B)+C=(A+C)+B;

A+0=A.
A-A=0;
1-A=A

a-(A+B)=aA+aB;
(a + B)A = aA+ SB;
a(ph)=(a-f) A
23. Marpuma A~ Ha3bIBaeTCst OOPATHON MaTpHIE A, eCITH BBITOIHACTCS YCIOBUE
A-At=AT A=E.
24. ]Inst Toro, 4TOOBI MaTpHIla A UMeNTa OOpPaTHYIO MaTPHIy, HEOOXOIUMO U JOCTATOYHO,
4TOOBI MaTpHIla ObLITA HEBBIPOXKIEHHOM.
25. K sieMeHTapHBIM OTHOCSTCS CIEIYIONINE TPe0Opa30BAHUS:
1) mepecTaHOBKa MECTaMH JIBYX MapaUIEIbHBIX PSIOB MATPHUIIBL,
2) yMHOXEHHE BCEX DJIEMEHTOB Psifia MAaTPUIIBl HA YHCIIO, OTIIUYHOE OT HYJIS;
3) mpubaBiieHHE KO BCEM DIIEMEHTaM psiAa MaTpPUIbl COOTBETCTBYIOIIHUX AJIEMEHTOB
napajuieIbHOTO Psijia, YMHOKEHHBIX Ha OJTHO M TO K€ YHCITIO.
26. JIe MaTpuilel A W B HA3BIBAIOTCS SKBHUBAJICHTHBIMH, €CJIM OJTHA U3 HHUX TOJy4aeTCs
U3 JPYTO# C MOMOIIBIO AIEMEHTAapHBIX peoOpa3oBaHUil.
27. PanroM Marpuibl A Ha3bIBaeTCS HAMOONBINNN W3 TOPSAIKOB MHUHOPOB JTaHHON
MaTpPHIIbl, OTJIMYHBIX OT HYJIS.
K teme 2
1. Cucremoli NMHENWHBIX anreOpanvyecKuX ypaBHEHHUH, cojaepKallell m ypaBHEHUH U n
HEW3BECTHBIX, HA3bIBAETCS CHCTEMA BUA!
(@1 X) + 81y Xy + oot 81y Xy =Dy,

81 %Xp + 8y Xy +o Ay, X, = by,

tamlx1 +ag, Xy, +etag, X, =b
2. KonruecTBO HEM3BECTHBIX PABHO KOJUYECTBY YpaBHEHUH.
3. COBOKYHHOCTB YuCCIl, pU TMOACTAHOBKEC KOTOPLIX B KaAXIAOC YPAaBHCHUC CHCTCMbI
[OJIyYaeM BEPHBIE paBEHCTBA.



4. Cuctema JIMHEHHBIX ypaBHEHUH Ha3bIBACTCS HEOIHOPOAHOM, €Clii HEe BCe CBOOOHBIC
YJICHBI PaBHBI HYIIIO.

5 Cucrema JIMHEHHBIX YpaBHEHHUH HA3bIBACTCS OJHOPOIHOMN, €CITH BCE CBOOOHBIC UJICHBI
paBHBI HYJIIO.

6. Marpuua, cocraBineHHas U3 K03(ppUInueHToB pu HEN3BECTHBIX.

7. PacmpeHHON MaTpuLell CUCTEMbl Ha3bIBAE€TCS MaTpPULA, MOJYyYEHHAs U3 OCHOBHOM
MaTpHIIbI, TOTIOJIHEHHAS CTOJIOIOM CBOOOTHBIX YJICHOB.

8. CoBMeCTHasi cHUCTeMa Ha3bIBACTCs OIPEICIICHHOW, €ClIi OHa MMEET €AMHCTBEHHOE

pelieHue.

9. Cucrema ypaBHEHUN Ha3bIBA€TCS HECOBMECTHOM, €ClIM OHAa HE MMEET HU OJHOTO
pelIeHusl.

10. Cucrema ypaBHEHHMI Ha3bIBae€TCs COBMECTHOW, €CIM OHAa UMEET XOTsA Obl OJHO
pelieHue.

11. BeIsICHUTB, COBMECTHA OHA UJIM HECOBMECTHA.

12. Cucrema, KoTOpast MeeT OECKOHEYHO MHOTO PEIICHUI.

13. JIBe cucteMbl Ha3bIBAIOTCA SKBUBAJCHTHBIMU (PAaBHOCHIBHBIMH), €CIM KaXJ0€
pelIeHre OTHOM U3 HUX SIBJISCTCS pEIIeHUEM APYroid, 1 Ha000poT.

14 Meron nocie0BaTeIbHOTO UCKIOYEHUSI HEU3BECTHBIX.

154-X =B.

16. X =A"1:B.

17. Cucrema nUHEHHBIX anreOpanyecKuX ypaBHEHHH COBMECTHA TOT/Aa M TOJBKO TOT/A,
KOTJ]a paHr pacIiMPEHHON MaTPHUIbl PABEH PAHTy OCHOBHOW MaTpHIIBL.

K Teme 3

1. BekTOp — 3TO HanpaBJIECHHBIA OTPE3OK.

2. JlnmiHa KOTOPOTro paBHA HYIIIO.

3. JIn1Ha KOTOPOro paBHa €AMHHULIE.

4. DTO BEKTOpbI, KOTOPbIE IPOTUBOIIOJIOKHO HANpaBICHbl U IPU 3TOM HUMEIOT PABHYIO
JUIMHY.

5. JIBa BEKTOpa Ha3bIBAIOTCS PABHBIMU, €CJIM OHU KOJUIMHEAPHBI, OJJUHAKOBO HAIIPaBJICHbI
Y UMEIOT OJJUHAKOBBIE JJINHBI.

6. PaccrostHrEe MeX Iy Ha4aJIOM B KOHIIOM BEKTOpa HA3bIBAETCS €T0 JUTMHOMN TN MO/TYJIEM.

7. BexkTopsl M Ha3bIBAIOTCS KOJUTMHEAPHBIMU, €CIT OHM JIeXKAaT Ha OJTHOU MPSIMON MITH Ha
NapauIeIbHBIX IPSIMBbIX.

8. Tpu BekTOpa B MPOCTPAHCTBE HA3bIBAIOTCS KOMIIAHAPHBIMU, €CIIM OHM JIeXKaT B O/THOM
IJIOCKOCTH WM B TIapajlIEIbHBIX MIIOCKOCTSX.

9. JIuHelHBIMU ONepalysIMHU HaJl BEKTOpPaMH Ha3bIBAIOT OMEPaIMU CIOKEHUS, BBIYUTAHHS
BEKTOPOB U YMHO)KEHHE BEKTOPA Ha YHCJIO.

10. TIpousBeneHnemM BekTopa d Ha 4YMCIO (CKaJIsAp) HA3BIBAETCS BEKTOP Ad , KOTOPBIH
uMmeet auHy |A| - |d|, KoutuHeapeH BeKTOpy d , UMEET HampasJieHue Bekropa d , eciu A > 0 u
IIPOTHBOIOJIOXKHOE HarpaBlieHne, ecian 4 < 0 .

11. Yrnom Mexay AByMS HEHYJIEBBIMH BEKTOpAaMH Ha3bIBAE€TCS HAaUMEHBLIMH Yroi, Ha
KOTOpPBIN HaJl0 MOBEPHYTh OJAMH U3 BEKTOPOB JI0 €0 COBIA/IEHUS CO BTOPHIM.

12. Yriom Mexay BEeKTOPOM M OChIO Ha3bIBAETCS YIOJ MEKIY BEKTOPOM U €AMHUYHBIM
BEKTOP OCH.

13. JIBa nMHENHHO HE3aBUCHMBIX BEKTOpa Ha INIOCKOCTH.

14. Tpu nuHEHO HEe3aBUCHMBIX BEKTOPA B IPOCTPAHCTBE.

15. JIpa.

16. Tpm.

17. a=a,-i+a,-j+a, k.

18. HpOCKHHCfI BCKTOpPA — PAa3HOCTb MCXKAY NPOCKIUAMU KOHIIA 1 HaYaJla BCKTOPa Ha 3TY
OCbhb.



a ;:{aax,aay;aaz}

20 ‘a‘:,[af+a§+af.

21 A _ &y _ 3

b, b, b,

29 _ Xy + AX, _ y, + Ay, _ Z, + 1z,

1+2 1+2 1+2
Xy + X + 7, +1

23, y- 2,y=y1 yz,zzl 2

2 2 2

24. KocuHYCBI yTIJI0B, KOTOPbIE BEKTOP COCTABIISET C OCAMU KOOPJMHAT.

a a a
25. cos a = —%, cos f = —, cOS y = —.

a al a

26. cos 2 a+cos? B+cos’y =1,

27. a,(cos a, cos B cos y) .

28. CKaJ'IHpHHM IMPOU3BCACHUCM BYX HCHYJICBbBIX BCKTOPOB HA3bIBACTCA YHUCJIO, PABHOC
MMPOU3BCACHUIO JJIMH 3TUX BCKTOPOB HA KOCHUHYC yIJla MCXKIY HUMMH.

29 a b=b-a;
2-(ab)=(2a)b=a-(2b)
a-b+c)=a-bra-c

30. @ L brorga u Tonbko Torga, korma 2P =0,
— —2
3. a - ‘a‘ .
32. BeKTOpHBLIM IIPOM3BEIEHUEM BEKTOPA (I Ha BEKTOP b Ha3BIBAETCSA BEKTOP
¢ =dXb ,KOTOPBIii:
1) ¢1d,c1b;
2) |él =ldl- || sing;
3) BEKTOpPBI 00Pa3yIOT MPABYIO TPOUKY.
33. a><b=—b><a;
2(axb)=(2a)xb =ax(1b).
(§+B)XE: axcibxc.

axa=0
IJ.' o
-\.’lxil;'= i -\.,II.!. .
b, b b

35. Moaynp BEKTOPHOTO TPOM3BEACHUS paBeH IUIOMIAAM MapajuiesiorpaMMa,
IIOCTPOEHHOT'0 Ha 3TUX BEKTOpaX.

36. JIBa BeKTOpa EepEeMHOKAIOTCS BEKTOPHO, & C TPETHUM CKaJISIPHO.

37. (axb)c=(bxcha(oxa)b

abc = —acb abc=-bac abc=-cha

38. MoayIb cMEeIIaHHOTO MPOU3BEICHHS PaBeH 00BEMY Mapasuieenumneia, IoCTPOSHHOr0
Ha 3THUX BEKTOpax Kak Ha pedpax.

39. CmemanHOe MPOU3BEICHHE HEHYJIEBBIX BEKTOPOB 2, P u © paBHO Hym0 TOr/Aa U
TOJIBKO TOT/ia, KOT/1a OHU KOMITJIAaHAPHBI.



K Tteme 4
1. TlepBas ocHOBHas 3ajaya: MO r€OMETPUUYECKUM CBOMCTBAM COCTaBUThH ypaBHEHHUE;
Bropas ocHOBHasg 3ajmada: 1O 3aJaHHOMY YPaBHEHHIO W3YYUTb TI€OMETPUYECKHE
CBOMCTBA.
2. YpaBHEHHEM TUHUM (MU KPUBOIA) Ha TIOCKOCTH OXY HA3BIBAETCS TAKOE YPABHEHUE C
JBYMs IEPEMEHHBIMU, KOTOPOMY YAOBJIETBOPSIFOT KOOPAUHATHI X U Y KaXKJI0M TOUKHU JIMHUHU U HE
YIIOBJIETBOPSIOT KOOPAMHATHI JIF000H TOUKH, HE JIC)KAIICH Ha ITOH JIMHUU.
3. YpaBHeHHE MPSAMOI, MPOXOIALICH Uyepe3 AJaHHYIO TOUKY MEPIEeHIUKYISIPHO JTaHHOMY
BEKTODY.
OO0miee ypaBHEHHE MTPSMOIA.
YpaBHeHUE NPSIMOM, TPOXOAALIEH YEPES JIBE TOUKHU.
VYpaBHeHUe NpAMOil B OTpe3Kax.
YpaBHEHHE NPSIMOW, NPOXOIAILEH Yepe3 JNaHHYI0 TOYKY I1apaule]IbHO JaHHOMY
BEKTOPY
ITapameTpudeckue ypaBHEHUS IPSIMOM.
VYpaBHeHne MPAMOH, IPOXOIALIEH Yepe3 TaHHYIO TOUKY B 33JaHHOM HalpaBJICHHH.
4. YT10Bo# KO3 GUIMEHT NMPSMON — TAaHTE€HC yIIIa HAaKJIOHA MPSIMO# K ocu Ox.
5. HopmainbHbIil BEKTOp MPSIMO- BEKTOP MEPIEHIUKYISAPHBIA ATON MPSIMOH.
6. Koopamnaatel BekTopa HOpMann- K03()(GUIIUEHTHI TTepes X U Y.
7. HanpaBrnsiromuii BEKTOp — BEKTOP MapasuieIbHbIA MPSIMOK.
8. Yron mexay IByMsl IPSIMBIMH Ha TUIOCKOCTH
4,4, +B,B,

\/AIZ+B,2 ~\/A22 +B]
kZ_kI
I+k, -k,

- IpSIMBIE 3aJIaHbl OOIMMH YPAaBHEHUSIMHU: cos ¢ =

- [IPSIMBIC 3aJaHbI C YTJIOBBIMU KOB(b(i)I/II_[I/ICHTaMI/I: g =

9. YcinoBus apajiCJIbHOCTU ABYX IIPAMBIX:

- IpsSIMBIE 3aJIaHbl OOIMMH YpaBHEHHUSIMHA: —- = —-.

- IpsIMbIE 3aJIaHbl C YTIOBBIMU KO3YpPHULIHEHTaMU: k1 = K.
10. YcnoBust neprneHANKYJISPHOCTH JBYX MPSMBIX

-TIpsIMbIE 3a/1aHbl OOIIMMU YPABHEHUSIMU; 4, -4, + B, -B, =0 ;

- IPSIMBIE 3aJIaHBI C YTIIOBBIMU KO3 PUIIMEHTAMU: &, -k, = —1 .

Ax , + By +C|
11. d:|0—0

Va4’ + B’
K teme 5

1. OkpyXHOCTb Ha3bIBae€TCs F€OMETPUUIECKOE MECTO TOUEK MJIOCKOCTH, PABHOYAAICHHBIX
OT JaHHOW TOYKHU (LIEHTpA).
2 2 2
2. (x=x4) +(y-y,) =R*3.
3. DIIMIICOM Ha3bIBAETCSI TEOMETPHUECKOE MECTO TOUYEK MIIOCKOCTH, CyMMa PacCTOSHUI
OT KaXKJOW M3 KOTOPBIX J0 JABYX JaHHBIX TOUEK ITOW IUIOCKOCTH, Ha3bIBaeMbIX (POKyCaMHM, €CTh

BEJIMYMHA IOCTOSIHHAS
2 2
X
4. —2 + y—2 =1.
a b
5. a - Gonbias, b - Manas moxyocu 3JuIMICa.

C
6. s=—,c%=a®—- b2
a

7. <D0pMa JJIJIATICA (Mepa ero C)KaTI/ISI) XapaKTEPHU3YECTCs €ro DKCUCHTPUCUTETOM.
O<ex<l1
8. a2 =p7+c".

9. ise.



10. T'unepbosioii Ha3BIBAETCS MHOKECTBO BCEX TOYEK IUIOCKOCTH, MOMAYJb Pa3HOCTH
PAcCCTOSIHUN OT KaXIOHW M3 KOTOPBIX NI0 JBYX JAHHBIX TOYEK A3TOW TUIOCKOCTH, Ha3hIBAEMBIX
(doKycaMu, €CTh BEIMYMHA [TOCTOSIHHAS, MCHBIIIASI, YeM PACCTOSTHUE MEXKIY (DOKYCaMH.

x% y
11. a_27b721’
12. IIge
13. .- %

14. ®opma runep6oIbl XapaKTePU3yeTCs €ro IKCHEHTPUCUTETOM: € > 1

15. c? =a® +b>.

16. [Ipsimast Ha3pIBAETCS ACUMITTOTON TUIIEPOOITBI, €CITH PACCTOSIHUE TOUKH THITIEPOOIBI OT
ATOU MPSIMOM CTPEMUTCS K HYJIO TIp X — t0o . ['umepOona uMeer ABE aCUMIITOTHI/

17. ITapabosoil Ha3bIBAETCSI MHOYKECTBO BCEX TOYEK IUIOCKOCTU KaXkzas, U3 KOTOPBIX
OJIMHAKOBO YJaJICHA OT JJAHHOW TOYKH, Ha3bIBaeMOU (POKYCOM, U JAHHOW MPsSMOM, Ha3bIBaEMOM
JUPEKTPUCOM.

18. y? =2px , x*=2py , y>=-2px, x> =-2py

19. Paccrosnue ot ¢okyca F 10 mupexTpuchl Ha3bIBaeTCs MapaMeTpoM Hapadoibl U
o0o3HavaeTcs yepes P. BepmmHa pacnoioxkuTh ocepeinae MexX1y GOKyCcOM B TUPEKTPUCOM.

20. OgHa OCh CHMMETPHH.

K Teme 6

1. Ax+By+Cz+D=0.

a)Ax +By +Cz =0;
0) Ax+By +D=0;
B) AX+By =0,
r) Ax+D =0.
2. Alx-x,)+B(y-y,)+C(z-2,)=0.
X—-%X Y-y, 1-1
3. Xo=X; Yo=Y, Z,-124/=0.
Xg =Xy Yg=V¥1 Z3-17;
4, X + Y + z_ 1.
a b ¢

5. Bektop, nepneHIuKyIsIpHbIA MI0CKOCTH, HAa3bIBAIOT HOPMAJILHBIM BEKTOPOM
MJIOCKOCTH

6. YrioM Mexay TUIOCKOCTSIMH HA3bIBAETCS BETUYMHA HAMMEHBIIETO U3 3TUX JBYTPAHHBIX
YTJI0B, 0OPa30BAHHBIX ITUMH TIOCKOCTSMH.

Av_Bi_ G
A, By Gy

8. A/A, +B,B, +C,C, =0.

|Ax0 + By, +CZOD|
VA? +B? +C?

10. IIpsimast B mpocTpaHCTBE 3a0a€TCsl TUHUEH MepeceueHus ABYX MIOCKOCTEH.

11. Hampasnsitomuii BEKTOp MPsSMOIl B MPOCTPAHCTBE — BEKTOP MapaljieNIbHbIN JMHUU
MepPECEUCHUS TUIOCKOCTEM.

12. s =n,xn,.

13. O6muMu ypaBHEHUSIMU, KAHOHHYECKUMHU YPAaBHEHUSMU, TAPAMETPUICCKUMU
YpaBHEHUSMH, YPAaBHEHUSIMH MPSIMOU B POCTPAHCTBE, MPOXOAIICH Yepe3 1B TaHHBIE TOUKH.

14. Yron Mexay NpsMBIMH paBeH YTy MEXAY HAMpaBISIONIUMU BEKTOPAMHU 3TUX

MPSMBIX.
15 7 M _P1
m; n; D2’

9.4

16. mym, +n;n, + p,p, = 0.



17. s-
18.A_8_¢

m n p
K Teme 8

1. YucnaBuma z=x+vyi,i’=-1.
2. Yucio X Ha3bIBaeTCs JEHCTBUTEILHON YaCThI) KOMIUIEKCHOTO YHCIA.
3. Uwuciio Y Ha3bIBaeTC MHUMOM YaCThIO KOMIUIEKCHOTO YHCIIA.

4 q X2 + y2
. Yucmo ¥ HAa3bIBACTCSI MOAYJIEM KOMIUJIEKCHOTO YUCJIA.

5. Bcesikoe KOMIUIEKCHOE YHCIO MOXKHO H300pa3uTh Ha IUIOCKOCTH B BHJIE TOYKH C
KOOpJMHATAMU (xy ) :

6. (@—yrom, KOTOpBII COCTaBISET PaTUyC—BEKTOP TOYKHU (xy) C TMOJOKHUTEIHHBIM

HanpaBieHueM ocu OX.
7. AnreOpandeckasi, TPUTOHOMETPUYECKasi, TTOKa3aTeIbHasI.

8. ;:x—yi.

o ‘
9" :(rew) =r"e™” =r"(cos np +isin ne).

10. Q/_=W(cos ¢+2k”+isin (/HZKEW
N n n )
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