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1 Ilepedyenb (hopMupyeMbIX KOMIIETEHIM I

Haszsanne OITOIT BO,
COKpaIleHHOE

Kox u popmynupoBka KOMIIETCHIINH

Kox n popmynupoBka HHIUKATOPA JOCTIDKCHHS
KOMIIETEHITNN

09.03.02 «adpopma-
LIMOHHBIE CUCTEMBI U
TEXHOJIOTUI»
(B-1C)

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

Komnerenmus cunraercst chopMUpOBAHHON Ha JaHHOM JTare B Clydae, €ClU MOIy4eH-
Hble pe3yJbTaTbl OOydYeHHs IO AMCLUUIUIMHE OLIEHEHB! IOJIOKUTENIBHO (JMana3oH KpUTepueB
OLICHUBAHUSI PE3y/IbTaTOB O0YyUEHHSI «YJOBIECTBOPUTEIBHOY, «XOPOIIOY», OTINYHOY). B ciyuae
OTCYTCTBUS HOJOXKHUTEIbHON OLEHKM KOMIIETEHLUSI Ha JIAaHHOM 3Talle CUUTaeTcs HechopMHpo-

BaHHOMU.

2 [loka3aTe/u OLleHUBAHUS IVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs

Komnerennus OIIK-1 «Cnioco6eH npuMeHsITh €CTECTBEHHOHAYYHbIE U 00IIEHHKEHEP-
HBIE€ 3HAHUSI, METO/IbI MATEMATHUYECKOT0 aHallM3a U MOJICTTUPOBAHUS, TEOPETUYECKOTO U IKCIIe-
PHUMEHTAJILHOT'O UCCIIE0BAHMS B TPO(PECCHOHATILHOMN ACSTEIHHOCTH

Ta6ymma 2.1 — Kpurepuu OlIeHKH WHIUKATOPOB JIOCTHKEHUS KOMITCTCHIINH

Kon u ¢popmynupoBka nHIH-
KaTopa JOCTHKECHUS
MIIETeHLIUH

PesynbTarel 00yueHus 1o JUCIUILTUHE

Kon
pes3- Ta

Tun
pe3- Ta

Pesynbrar

Kpurepun oneHuBaHus
Pe3yabTaToOB 00yUCHUS

OIIK-1.1B : OGmagaer marte-
MaTU4ECKOU KyJIbTYPO’ U
CHCTCMHBIM MBIIIJICHUCM,
MTO3BOJISIOIIUMHE B Ipodec-
CHOHAEHOW JeSITeTBHOCTH
HCTIOJIB30BaTh MaTeMaTH4e-
CKHE€ METOJIBI U HHCTPYMECH-
THI JUTS IPOBEIICHUS KPUTH-
YEeCKOTO aHaJIHM3a CUTYAIlHid,
MOJICITIMPOBAHUS U TIPOTHO-
3UPOBAaHMS PAa3BUTHS IIPO-
1IECCOB U SIBJICHHUI

P/l

3Hanue

OCHOBHBIX II0JIOKEHUH BEK-
TOpPHOH U JTMHEHHOH anre6-
PBbl, aHAIUTUYECKOM FE€OMET-
pHUU Ha IUIOCKOCTH U B IIPO-
CTpaHCTBE, TEOPUH KOM-
IUIEKCHBIX YUCEll

- IpaBWIBHOCTH OTBCTA 11O
COACPIIKAHUIO 3aJlaHuA ;- T1OJI-
HOTa U FJ'Iy6I/IHa OTBCTA,

P12

YMenne

pemats TUIOBBIE 3aJa4uH 110
BEKTOPHOM U JINHEHHO aj-
re0Ope, aHATUTHYECKOI reo-
METPHH Ha TJIOCKOCTH U B
MIPOCTPAHCTBE, TEOPUH KOM-
TUIEKCHBIX YHCEII

YMEHUC pellaTh CTaHAAPT-
HBbIC 3aJa41 KypcCa, OCHOB-
HBIC TUIIBI KOTOPbIX pa36n—
PparoTCAa Ha MPAKTUYCCKUX
3aHATHAX

P13

HaBrix

PEILICHUs! THUITOBBIX 3a/1a4 C
MPpUMCHEHUEM MaTeMaTu4de-
CKOTO amrapara TeOpUH Mat-
pui U CUCTEM JIMHEHBIX
YPaBHEHHUI, BEKTOPHOM all-
re0pbl, aHATUTHYECKON Teo-
METPpUH, AaHATUTUICCKUMU
METO/IaMH HCCIIEAOBaHUS
TeOMETPUUECKHX 00HEKTOB

BJIajieeT HaBbIKAMH BBIOOpA
(bopMyI, METOIOB U TIpa-
BWJILHOTO MOJIX0/1a K pellie-
HHIO 331241

Ta6J'II/IL[a 3aIOJIHACTCA B COOTBETCTBUH C pa3AC/IOM 1 PabGoueii mporpaMmMmbl IUCITUIIIIMHBI

(Moyist).




3 IlepeyeHb OLICHOYHBIX CPEICTB

Ta6mmma 3 — [lepedeHp OIIEHOYHBIX CPEACTB MO TUCIHUILIAHE (MOIYJIIO)

KonTtponupyeMmsle m1aHHpyeMble
pe3ynbTaThl 00y4eHHs

Kontpoaupyemsie TeMsbl

HanmeHoBaHME OLIEHOYHOTO CPECTBA U
npencrasierue ero B @OC

AUCIHILTHHBL . [IpomexyTouHas
Texymuii KOHTPOIb
aTTecTanys
3aouHas popma oOydeHHs
PJl 3HAHKE : OCHOBHBIX 110- 1.1. Onpenenureny u TeopeTuueckuit Tecr
JI0)KEHUH BEKTOPHOH 1 MaTpHIIbI ompoc
JTMHEHHOHN anreOpsl, aHa- T5C —
JINTHYECKOM TCOMETPHUM Ha o 6 MCTeMa JIMHEHHBIX TeopeTquCKHﬁ T
MIOCKOCTH 1 B mpocTpan- | AL OPAieCKiX ypasHe- onpoc ecT
CTBE, TEOPUU KOMILIEKC- HUM
HBIX YHCENI 1.3. DnemenTs! BekTOpHOH | Teopernueckuit Tecr
anreOpsl oIpocC
Teopernueckuii
1.4. TIpsimast Ha TUIOCKOCTH p Tect
orpoc
1.5. Kpussle BTOpOrO 1o- TeopeTnueckuii Tecr
psnka orpoc
1.6. IlnmockocTh U npsiMas N
TeopeTnueckuii
JIMHUS B IPOCTPAHCTBE. Tecr
orpoc
IloBepxHocTH
Teopernueckunit
1.7. KommnekcHsle yncia p Tect
orpoc
PJ12 YMenne : pemarh THIO- 1.1. Onpenenurenu u KonTposnbuas Tect
BBIC 3a/11H 110 BEKTOPHOH | y\paypypryypy pa6ota
W IMHEHHOW anrebpe, aHa- T35 C —
JUTHUYECKOH reoMeTpun Ha |~ p MCTEMa JIHCHHBIX KoHTponbHas T
MI0CKOCTH H B mpocTpan- | AT€0Panieckx ypasHe- pabota ecT
CTBE, TEOPHU KOMILJIEKC- Hin
HBIX YHCeN 1.3. Dnements! BekTOopHOU | KoHTponbHas Teer
anreOpsI pabota
Kontponsnas
1.4. TIpsimast Ha TUIOCKOCTH P Tect
pabora
1.5. Kpusble BTOpOrO 10- KonTponbnast Tecr
psAnka pabota
1.6. IlnockocTh M npsAMas
KounTponbHast
JIMHUS B IPOCTPAHCTBE. Tecr
pabota
IToBepxHocTH
Kontponsnas
1.7. KommnekcHsle yncna P Tecr
pabota
PII3 Happik : pemenns Tumo- 1.1. Onpenenurenu u KonTposnbHas Tect
BBIX 337124 C IPUMEHEHH- MaTpHIIBI pabota
€M MaTeMaTH4ecKoro ar- T35 C —
NapaTa TEOPHH MATPHIL I 2. 6I/ICTeMa JIMHEHHBIX KoHtpombHas .
CHCTEM JTHHEHHbIX ypaB- anrebpaiiecknx ypasHe- pabota ecT
HEHWi, BeKTOpHOIT anre6- [ 1
PBI, aHATUTUYECKOM reo- 1.3. DnemenTs! BekTOopHO# | KoHTponpHas Teer
METpHUH, aHATUTUIECKUMHU | anreOpbl pabota
METOAAMH HCCIIeIOBAHNS "
OHTpOJIbHAS
FeOMETPUICCKUX 0OBEK- 1.4. TIpsiMast Ha MIIOCKOCTH P Tect
pabora
TOB
1.5. Kpussle BTOpoOro no- Kontponbnas Tect
psaaxa pabora




1.6. ITnockocTs u mpsAMas
Konrponbnas

JIMHUA B IPOCTPAHCTBE. Tect
pabora

IloBepxHocTH
KouTponbHast

1.7. KomnnekcHsle uncia P Tect
pabota

4 Onucanue npouexypbl OlleHUBAHUS

KauecTBO chOpMHUPOBAHHOCTH KOMITETEHIIMI HA JAHHOM 3Tarle OLIEHUBACTCS IO PE3YIib-
TaTaM TEKYIIMX U MPOMEKYTOYHBIX aTTECTAIMK MPU TOMOIIY KOJHMYECTBCHHOHN OIICHKH, BhIpa-
JKEHHOU B Oaymax. MakcumalibHasi cyMmma 0aJiioB O JUCHHILTHHE (MOAYIi0) paBHa 100 Gaymam.

O1eHOYHOE CPEICTBO

Bun yueGuoit Teopernueckuit KouTposnbHbie Tect Pabora y [Tocemenue Hrorossrit
JIeSITEITEHOCTH . Hroro
Onpoc paboter Nel-2 Nel-4 JIOCKH 3aHIATHHA TECT
Jlexuun 13 5 18
IIpakTnueckue o5 10 5 40
3aHATHSA
CamocTosiTenbHas 10 10
pabota
20C 12 12
IIpomexyrounas 20 20
ATTECTALUS
Htoro 13 35 12 10 10 20 100

Cymma 0amioB, HAOpaHHBIX CTYACHTOM I10 BCEM BUAM YYCOHOU JEATSIHHOCTH B paMKax
JTUCIUIIMHBL, IEPEBOUTCS B OLIEHKY B COOTBETCTBHH C TaOIUIIEH.

CymMma Oanios
10 JIUCIIHU-
IUIHHE

O1eHKa 110 IPOMEXKY-
TOYHOM aTTecTanuu

XapaKTepI/ICTI/IKa KadueCTBa C(bOpMI/IpOBaHHOCTI/I KOMIICTCHI U

ot 91 go 100

«OTJIHYHO»

CTyzeHT AeMOHCTPHPYET C(HOPMHPOBAHHOCTH JUCHHUIUIMHAPHBIX KOMIETCHIUH,
00HapyXHBaeT BCECTOPOHHEE, CHCTEMATHYECKOe W TIyOOKOe 3HaHHWE y4eOHOro
MaTepHana, yCBOMI OCHOBHYIO JINTEPATypy U 3HAKOM C JOMOITHUTEIBHON IUTEpa-
TypoH, peKOMEHIOBAaHHOM MPOrpaMMoi, yMeeT CBOOOIHO BHITONHATH MpaKTHUe-
CKH€ 33IaHMsl, IPETYCMOTPEHHBIC NMPOTPaMMON, CBOOOIHO OIepupyeT mpruoodpe-
TEHHBIMHM 3HAHUSIMH, yYMEHUSIMH, NMPUMEHSET HMX B CUTYalUsX IOBBIIICHHON
CJIOHOCTH.

ot 76 10 90

«XOPOILIO»

CTyzeHT AeMOHCTPHpYeT CHOPMHPOBAHHOCTH THCLMIUIMHAPHBIX KOMITETEHIINIL:
OCHOBHBIE 3HAHUS, YMEHHS OCBOEHBI, HO JIOITYCKAIOTCS HE3HAUUTENIbHBIE OMINOKH,
HETOYHOCTH, 3aTPyJHEHHs MPH aHAIUTHYECKUX OIEpalUsX, MePeHOce 3HAHUH U
YMEHHH Ha HOBBIE, HECTAHIAPTHBIC CUTYAIHN.

ot 61 go 75

«YHOOBJICTBOPUTECIIBHO»

CTyzeHT AeMOHCTPHUpYeT ChOpMHUPOBAHHOCTh TUCIUIUIMHAPHBIX KOMIETSHIHIA: B
X0Jle KOHTPOJIBHBIX MEPONPHUATHII JOMYCKAIOTCSl 3HAYNTENIbHBIC OLIMOKHU, MPOSIB-
JISIeTCs. OTCYTCTBUE OTAENBHBIX 3HAHUM, YMEHUM, HABBIKOB 110 HEKOTOPBIM JHUCIH-
IUIMHAPHBIM KOMIIETEHLUSIM, CTYAEHT HCIBIThIBAET 3HAUUTENbHbIE 3aTPyIHEHUS
IIPU ONEPUPOBAHUU 3HAHUAMHM M YMEHUSIMM IIPU UX NEPEHOCe Ha HOBBIE CHUTYa-
IHN.

ot 41 no 60

«HEYOOBJICTBOPUTEIIb-
HO»

VY cryneHTa He cHOPMHPOBAHBI JUCHUILIHHAPHBIE KOMIIETCHIUH, TPOSBISIETCS
HEJOCTAaTOYHOCTh 3HAHMUHN, YMEHHUH, HABBIKOB.

ot 0 g0 40

«HEYHOBJIETBOPUTEIIb-
HO»

I[I/ICL[I/IHJ'II/IHapHLIe KOMIICTCHIIUU HE C(bOpMPIpOBaHLI. HpOﬂBJ’[HeTCH TIOJIHOC WJIN
TNPAaKTUYCCKU NMOJIHOC OTCYTCTBUE 3HaHHﬁ, yMeHHﬁ, HAaBBIKOB.

S IIpuMepHBIEe OLICHOYHBbIE CPEACTBA

5.1 IlpumepHbIii epevyeHb BOMPOCOB MO TeMaM

Bonpocsl mo remam
1. laTe onpeneneHue onpeaenuTeis BTOPOro NopsiaKa.

2. Yrto onpeaensieT NOpsiAOK ONPEASTUTENS?

3. Kakas nuaronaiib onpenenuTens Ha3bIBaeTCs ri1aBHOM?
4. Kakasi nuaroHayib OnpeaeuTeNs] Ha3bIBaeTCs MOOOYHOM ?




5. [laTp onpenencHue ONpenesuTeNs TPEThEro MopsiIKa.
6. Kak BBIYMCIISIOTCS ONIPEACTUTENN BTOPOTO MOpsiaKa?
7. KakoBbI METO/IbI BRIUMCICHUS ONPEACIUTENEH TPEThEero nopsiaka?
8. Uto Ha3bIBaeTCs aqreOpanvyeckuM JIOTOJIHEHHEM ONPEeIUTENs TPEThEro nopsaKa?
9. Yo Ha3bIBaE€TCs MUHOPOM 3JIEMEHTA ONPEACIUTEINS TPETHETO MOpsiiKa?
10. ChopmynupoBaTh CBOMCTBA ONPEACITUTEIICH.
11. Kakoii onpeenuTelib Ha3bIBa€TCs ONPEASIUTEIEM TPEYTOJIbHOrO B1ia?
12. YUto Ha3bIBaeTCSl MaTpULIC?
13. Kakas MaTpuiia Ha3bIBa€TCsl KBapaTHOM?
14. Kakast MaTpuila Ha3bIBa€TCA €AUHUIHOM?
15. Kakast MaTpuIia Ha3pIBaeTCs MaTpUIICH-CTOIOIIOM?
16. Kakas MaTpuiia Ha3bIBa€TCs MAaTPUIIEH-CTPOKON?
17. Kakas MaTpu11a Ha3bIBa€TCsl HEBBIPOKIACHHOMN ?
18. Kakast MaTpuiia Ha3bIBa€TCsl TPAHCIIOHUPOBAHHOW?
19. Kakue nuHeitHbIe onepaliy BbIIOJIHUMBI HaJl MAaTpULIAMU?
20. Yo Ha3bIBaETCA CYMMOM ABYX MaTpHIL?
21. Yo Ha3bIBaeTCsl YMHOKEHHE MATPULIbl HA YUCIIO?
22. TlepeuncianTh CBOWCTBA JIMHEWHBIX ONepalfii HaJl MaTpULIAMHU.
23. Kakast maTpu1ia Ha3bIBaeTCsl OOpaTHOM K JaHHOM?
24. ChopmynupoBaTh HEOOXOJUMOE M JOCTATOUYHOE YCIOBUE CYIIECTBOBAHUS MATPUIIBL,
00paTHOI TaHHOM.
25. Kakue npeoOpa3oBaHus MaTPUIl HA3bIBAIOTCS JIEMEHTAPHBIMU?
26. Kakue MaTpuIlsl Ha3bIBAIOTCS YKBUBAJICHTHBIMU ?
27. Yto Ha3bIBAETCS PAHIOM MATPULBI?
K teme 2
1. Uto Ha3bIBaETCS CUCTEMOM JIMHEHHBIX aIreOpanveckux ypaBHEHUM?
. Kakas cucrema Ha3bIBaeTCsl KBaipaTHOM?
. UTO Ha3bIBAaETCS pEUICHUEM CUCTEMBI?
. Kakas cucrema Ha3piBaeTcs HEOTHOPOAHOM?
. Kakas cucrema Ha3pIBaeTCsi OAHOPOIHON?
. Kakas marpuna Ha3piBaeTcs MaTpuled CUCTEMBI?
. Kakas marpunia Ha3bIBaeTCsl paClIMpeHHON MaTpULIe CUCTEMBI?
. Kakas cucrema Ha3pIBaeTcst onpeieleHHON?
9. Kakas cucrema Ha3bpIBa€TCsi HECOBMECTHOM?
10. Kakas cuctema Ha3bIBa€TCs COBMECTHOM?
11. YTo 3HauuT pemmTh cuctemy?
12. Kakast cucteMa Ha3bIBaeTCsl HEOTPEIETICHHOM?
13. Kakue cucTeMbl Ha3bIBAIOTCS SKBUBAJICHTHBIMHU?
14. B yeM 3akmiro4yaeTcsi CyTh MeTO/a ['aycca pemieHns CHCTEMbl YpaBHEHUMN?
15. Marpuunas 3anucs CJIAY.
16. 3anuce penieHus: B MaTpU4HON opMe.
17. ChopmynupoBath Teopemy Kponekepa-Kanemu.
K Tteme 3
1. Yro Ha3pIBaeTCs BEKTOPOM?
2. latb onpeienieHne HyJeBOTr0 BEKTOpa.
3. JlaTb onpeneseHne eIMHUYHOTO BEKTOPA.
4. Kakuie BEKTOPBI Ha3bIBAKOTCS IPOTUBOIIOJIOKHBIMU ?
5. Kakue BEKTOpBI HAa3bIBAIOTCS PABHBIMU ?
6. Jlath onpenesnieHue JJIMHBI BEKTOPA.
7
8
9

01N hn WD

. Kakne BCKTOPBI HA3BIBAIOTCA KOJ'IJII/IHCapHBIMI/I?
. Kakue BCKTOPBI HA3BIBAIOTCA KOMHHaHapHLIMI/I?
. Kakue nuneiinnie Ornepanruu MOKHO BBIIIOJIHATH HAl BeKTopaMI/I?



10

1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

. JlaTh onpeneneHne yMHOXKEHUS BEKTOPa Ha YUCIIO.

Uto Ha3BIBAETCA YIJIOM MEXAY BEKTOPAMHU?

UTo Ha3bIBaeTCS YIJIOM MEXIY BEKTOPOM U OChIO?

Uro Ha3biBaeTcsa 6a3ucoM Ha MIOCKOCTH?

Urto Ha3biBaeTcst 6a3UcOM B IPOCTpaHCTBE?

MakcumanbHO€E YUCII0 JUHEHHO HE3aBUCUMBIX BEKTOPOB Ha IJIIOCKOCTH.
MakcumanbHO€ YUCII0 TUHEHHO HE3aBUCUMBIX BEKTOPOB B IIPOCTPAHCTBE.
PasnoxxeHue BeKTopa 1o npsMoyroibHOMY JIeKapTOBOMY Oazucy.

OrnpezenieHne NPOEKIUHU BEKTOPA Ha OCh.

JluneliHbIe onepanuy HajJl BEKTOPaMHU B KOOPJIMHATHOU (opme?
Brruncnenue IMHBI BEKTOpa B KOOPAUHATHON (hopMme.
YcnoBre KOJTMHEAPHOCTH BEKTOPOB (B KOOPAMHATHOM (opme).

Kax BbIYMCIIUTD KOOPAMHATHI TOUKH, JEISAIEH OTPE30K B JAHHOM OTHOIICHUU?
Kaxk BbIYMCINTG KOOPAMHATHI TOUKH, KOTOPast JEIUT OTPE30K MOIOJIAM.
UTto Takoe HaIpaBJIsONINEe KOCUHYCHI BEKTOpa?

KaxoBbl (hopMyIibl BEIYUCIICHUS HATPABIIAIONIUX KOCUHYCOB?

VYcnoBue, KOTOPOMY JTOJKHBI YIOBICTBOPATH HAMPABIISIONINE KOCUHYCHI.
KoopanHaTsl €TMHUYHOTO BEKTOPA YEPE3 HAIIPABJISAIOIINE KOCUHYCHI.
Urto Ha3bIBacTCS CKASIPHBIM MTPOU3BEICHUEM BEKTOPOB?

KaxkoBbI cBOICTBA CKAJIIPHOTO TPOU3BEACHUSA?

YcnoBue neprneHauKyIspHOCTH IBYX BEKTOPOB.

Uto Takoe cKalsipHbIN KBaapaT?

UTto Ha3bIBaeTCsl BEKTOPHBIM MPOU3BEACHHUEM BEKTOPOB?

KaxkoBbI cBOICTBa BEKTOPHOI'O ITPOU3BEICHUA?

BekTopHoe npousBeieHre B KOOPAHUHATHOUN Gopme.

['eomeTpuueckuii cMbICT BEKTOPHOTO IIPOU3BEAECHUS BEKTOPOB?

UTto Ha3bIBaeTCS CMEIIAHHOE MTPOU3BEICHUEM BEKTOPOB?

KaxoBbI cBOICTBA CMEIIAHHOTO POU3BEACHUSA?

['eomeTpryeckuii CMBICT CMEIIAHHOTO MPOU3BEACHUS BEKTOPOB?

B yewm 3akmiouaercs HEOOXOAUMOE U JOCTATOUYHOE YCIOBHE KOMILIAHAPHOCTH

TpeX BEKTOpOB?

K
1

AN U1 & W

Top?
7.
8.
9.

Teme 4

. ChopmynupoBaTh OCHOBHBIE 33]Ja4l AHAIIUTUYECKOU TEOMETPHUH.

. UTo Ha3bIBaeTCsl ypaBHEHUEM JIMHUU Ha INIOCKOCTU?

. [lepeuncnuth criocoObl 3ajaHus PSMOI Ha IJIIOCKOCTH (8 ypaBHEHMI).

. UTo Ha3bIBaeTCs yriaoBbIM KO3 (GUIIMEHTOM MPSIMOM IMHUM Ha MIOCKOCTH?

. Kakoii BekTop Ha3bIBaeTCsi HOpMaJIbHBIM?

. Kax nmo o6memy ypaBHeHHIO IPSIMOil Ha MJIOCKOCTH OIPENIENIUTh €€ HOPMaJIbHBIN BEK-

Kaxoii BEKTOp Ha3bIBA€TCS HAIPABIAIOIUM?
Kak onpenenuts yron Mexay AByMs MPSMBIMU Ha IUIOCKOCTH (1Ba ciiy4asi)?
KakoBbl ycioBusi mapajuleIbHOCTH JABYX NPSAMBIX (ABa cilyyas: MpsMble 33aJaHbl 00-

IIMMH YPaBHEHUSMU; MIPSIMbIE 3aJaHbl C YIIIOBBIMU KO3 puirenTamu)?

10

. KakoBsl yCiioBusA NEPHCHAUKYIIIPHOCTH ABYX MPSAMBIX (,Z[Ba CiIydas: MpAaMbIC 3a/IaHbL

OOLIMMH YpaBHEHUSIMH; NIPSIMBIE 3aJIaHbI C YTIIOBBIMU KO3 PHUIIeHTaMu )?

11
K
1.
2.
3.
4.
3.

. Kax BbIUMCIUTH pacCTOSIHUE OT TOUKH J0 MPSMOii?

TeMe 5

UTo Ha3bIBaeTCs OKPYKHOCTHIO?

Kakoe ypaBHEeHME Ha3pIBa€TCSl KAHOHUYECKUM YPaBHEHUEM OKPY>KHOCTH?
Yr0 HaA3BIBAETCS DIUIMIICOM?

KakoBo xaHOHWYECKOE ypaBHEHHE dIUTHIICA?

UTto Takoe mnoxyocu siumnca’?



6. UTo Ha3bIBaeTCS HKCLEHTPUCUTETOM AJLIUICa?
7. Uto xapakTepusyeT SKCIEHTPUCHUTET JAJUIUICA, U B KaKUX Ipeleiax HaXOAUTCS €ro
3HaueHue?
8. KakoBo ypaBHEeHHE CBSI3U apaMEeTPOB a, 6 U ¢ dJuunca?
9. CKonbKO OCeil CHMMETPUM UMEET JUTHUIIC?
10. Kakast kpuBasi Ha3pIBaeTCS TUTIEPOOIION?
11. KakoBO KaHOHHYECKOE YPaBHEHUE THIIEPOOITBI?
12. CkoJIbKO OCeli CHMMETPUH UMEET rurnepoosa?
13. Yro Ha3bIBaeTCs IKCIEHTPUCUTETOM TUIEpOOIIBI?
14. Yto xapaKkTepu3yeT SKCIEHTPUCUTET FUNepOOIbl, U B KaKUX MpeJieax HaXOAUTCS ero
3HaueHue?
15. KakoBo ypaBHEHHE CBSI3U IMAPaMETPOB @, 68 U ¢ TUIIEPOOJIIBI?
16. Uro Takoe acuMnToThI runep60s1b1? CKOIBKO aCUMIITOT UMeeT runepoosna?
17. Yto Ha3pIiBaeTcs mapadbosoi?
18. KakoBO KaHOHHYECKOE YpaBHEHUE MapadoJibl (YeThIpe ciyyast)?
19. YUto HaspiBaeTcsi mapameTpoM mapab®onsl? MOKHO M, 3Has mapaMeTp MmapadoJibl,
HAUTH pacCTOsIHUE OT ee OKyca J0 BEPIIHHEI?
20. CrobKO Oceli CHMMETPUH UMEET Iapabosia?
K Teme 6
1. KakoBo o011ee ypaBHeHHE IUIOCKOCTH U €r0 YacTHBIE Caydan?
2. Kak 3anuchIBaeTcsi ypaBHEHHE IUIOCKOCTH, IMPOXOJAIIEH 4yepe3 TOUYKY MEpPHEHAUKY-
JSIPHO BEKTOPY?
3. Kak 3anuceiBaeTcsi ypaBHEHHUE INIOCKOCTH, IPOXOSIIEH Yepe3 TpU JaHHbIE TOUKU?
. Kak 3anuceiBaercst ypaBHEHUE TIIOCKOCTH B OTpe3Kax?
. Kakoii BekTOp Ha3bIBaeTCsi HOPMAJIbHBIM?
. JlaTb ompeneneHne yria Mexay MmIOCKOCTIMU?
. YcoBue napasieibHOCTU IBYX ITIOCKOCTEHN ?
. YcioBue NeprneHIuKyJISpHOCTH ABYX IIOCKOCTEN?
9. Onpenenenue pacCTOSTHUAS OT TOYKH JI0 TUIOCKOCTH.
10. Kak 3anaercs npsiMasi B IpOCTpaHCTBE?
11. Kakoit BeKTOp Ha3bIBAETCSI HAMIPABIISIOMIUM?
12. Kak BBIYMCIUTH KOOPAWHATHI HAIIPABJIAIOIIETO BEKTOpA?
13. Kakumu ypaBHEHUSIMH MOKHO 337aTh MIPSIMYIO B IIPOCTPaHCTBE?
14. Yron mexay AByMs IPSIMBIMHU B IPOCTPAHCTBE.
15. KakoBo ycioBue napajjiebHOCTH MPSAMBIX B IPOCTPAHCTBE?
16. KakoBo ycioBre NepIeHIUKYIIPHOCTU IPSIMBIX B IPOCTPAHCTBE?
17. KakoBo ycioBue mapajieTbHOCTH MPSIMON U TUIOCKOCTH B MPOCTPAHCTBE?
18. KakoBo ycioBue NeprneHIuKyIIpHOCTH IPSIMOM U TNIOCKOCTH B IIPOCTPAaHCTBE?
K teme 8
1. Kakoe unciio Ha3bIBaeTCs KOMIUIEKCHBIM?
2. Uto Ha3bIBaeTCS ACUCTBUTEIHLHON YACTHIO KOMIUIEKCHOTO YHcIia?
3. YUto Ha3bIBa€TCSI MHUMOM YaCThI0 KOMILJIEKCHOTO YUCa?
4. Yro Ha3pIBae€TCA MOJYJIEM KOMIUIEKCHOTO yuciia?
5. Yro Ha3bIBaeTCS apryMEHTOM KOMIUIEKCHOTO YHcia?
6. Kak reomerpuueckoe n300paxaercss KOMIJIEKCHOE YUCIIO?
7
8
9
1

03N L A~

. KakoBsbI (hopmBbI 3anucu KOMIUIEKCHOTO yncia?

. UTo Takoe CONpsKEHHOE YNUCI0 KOMIUIEKCHOTO YuCiIa?

. Kak BbInosiHsA€TCS AHiCTBHE BO3BEIEHUS KOMIUIEKCHOTO YHCia B CTENIEHb?
0. Kak n3Biedb KOpeHb N-OM CTENEHN U3 KOMIUIEKCHOTO Yuciia?

Kpamxue memoouueckue ykazanus
TeopeTnyeckuii ompoc MPOBOJIUTCS MOCIIE H3YUEHUS COOTBETCTBYIOIIHNX TEM.



IlIkana oyenku

Onerka | bamibl Onucanue
5 19-20 | CraBurcsl, eciy CTY/ICHT ITOJHOCTHIO OCBOMII MaTepHall
4 16-18 | CraButcsi, eciu CTyAEHT gomyckaet 1-2 ommbku

CTaBI/ITCﬂ, €CJIM CTYACHT U3J1ara€T MaT€prajl HEIIOJIHO U NOITYCKA€T HETOYHOCTHU B ONIPEACIICHUN TIOHATUH

3 12-15
i GOopMyITHPOBKE PABUII, H3/IAracT MaTepUall HEMOCIEA0BAaTEIbHO U JOMYCKAET OIIHOKH

CraBuTcs, €CIIM CTYJCHT OOHapy>XKHBaeT HE3HaHHE OTBETA Ha COOTBETCTBYIOIIEE BOIIPOCHI, HOITyCKaeT
2 0-11 | ommOku B popMyTHPOBKE ONPEACICHUH U MPABHJI, HCKKAIOIINE UX CMBICI, OECIIOPSI0YHO U HEYBEpEeH-
HO H3JIaraeT MaTepHal

5.2 Tlpumepsnl 3aaHNii JJIA BBINOJTHEHHS KOHTPOJIbHBIX padoT

Koutpoannasi padora Nel
1. BBIOTHUTD IEWCTBUA HAJl MAaTPUIIAMH.

3 -1 OW (—1 0 2
A=|3 5 1|B=|1 -8 5| Haiitu AB - A.

la -7 5) (3 o 2

2. Beranciaurts OnpCACIINTCIIb MCTOJOM ITOHUKCHU ITOPAAKA 1O BTOPOIO.

1 2 1 -1
2 1 -1 2
0 -2 4 -1
2 -3 1 -2

3. Pemuth HEOJHOPOIHYIO CHCTEMY JIMHEWHBIX alreOpandecKux ypaBHeHH MeToqoM [aycca

2X1 +2Xy —2Xg + X4 = —11,

(
szl—X2+X4 :5,

X1 +2X9 —Xq +2X,4 = —6,
| X1 2 3 4

X1 +6Xy +3X3 —2X4 = 2.

4. UccnenoBaTh Ha COBMECTHOCTh HEOJHOPOAHYIO CHUCTEMY JIMHEWHBIX alreOpandyeckux
YPaBHEHUU U PELINTH €€:

1) MaTpUUHBIM METOJIOM;

2) no popmynam Kpamepa.

[2X + Xy — X3 = =2,
X1—2X2 +X3 =1,
[2X1 - Xy + X3 =2,
5. PemuTe OHOPOJHYIO CHCTEMY JMHEWHBIX anreOpandeckux ypaBHeHuid. Halitu ¢yH-
JTAMEHTAJIbHYI0 CUCTEMY PEILIEHUMN.
[2)(1 - XZ + 3X3 = O,
Xl —3)(2 + 2X3 = 0,

X1 +2Xy + X3 =0.

6. [lo xoopiMHAaTaM TOYEK 4 , B U C JUIs YKa3aHHBIX BEKTOPOB HANTH:



a) MOZIyJTb BEKTOPA a |

0) cKaIspHOe MPOHM3BEICHNE BEKTOPOB a H b |

B) IPOEKIIMIO BEKTOPA « HA BEKTOP d |

') KOOPJUHATHI TOYKUA M , ICTSIICH OTPE30K | B OTHOIICHUH « : f3 .

—_— - — - —

A(4,6,3), B(-5;2:6), C(4:—4,-3), a=4CB —AC ,b=AB, c=CB, d=AC, |=AB, a =5,

KonTtpouabnas pabora Ne2

1. lansr Bepimnbl Tpeyrosibuuka ABC A(5;7) , B(-2;5) , C(4;10) .

Haiitu:

a) ypaBHeHUE CTOpoHbI AB;

0) ypaBHeHue BbicoThl CH;

B) ypaBHeHHE MeuaHbl AM;

r) Touky N nepecedennst mearansl AM u BeicoThl CH;

1) ypaBHEHHUE MPSMOH, poxoisiel yepes Bepiuny C napamienbHo ctopone AB;
) paccrosiuue oT Touku C 1o npsmoit AB.

2. Jlansl uetsipe Touku A, B, Cu D A(2; -1;7) , B(6;3;1) , C(3;2;8) , D(2;-3;7) .
CocraBUTh ypaBHEHUS:

a) rockoctu ABC;

0) npsimoii AB;

B) npssmoit DM, nepnenauxynspHoit k miockocta ABC;

r) npsimoii CN, mapastensHoit npsimoii AB;

1) IJIOCKOCTH, Mpoxoasieil uepe3 Touky D nepnenaukymnspHo k npsmoit AB.
Bprunciurs:

) cunyc yraa mexxay npsimoit AD u miockoctbio ABC;

) KOCHHYC yIi1a MEXy KOOPAHMHATHOHU MT0cKOCThI0 XOY 1 mockocteio ABC.

1 o
3. [locTpouTth KpUBYIO p = ———— B MOJSAPHOU CUCTEME KOOPJIWHAT MO TOYKaM, MpHU-
3+cos ¢

NaBas ¢ 3HAYEHHUs Yepe3 IPOMEKYTOK —, HAUMHAsA C ¢ =0. HaiiTh ypaBHeHHME MOMydEHHOM JIH-
8

HUU B IPSIMOYT'OJIbHOM CUCTEME KOOPAMHAT, Ha4aJl0 KOTOPOW COBIMA/IAET C MOJIFOCOM, a TIOJIOXKH-
TeJbHas MOJIYOCh abCIMCC — C TOJIIPHON OChIO, MPUBECTH €T0 K KAHOHWYECKOMY BUIY U OTIpe-
JENUTh BUJ KPUBOU.

4. BeIMOTHUTH JEHCTBUS HAJl KOMIIEKCHBIMUA YUCIIAMH B aJIreOpandeckoit popme:

-3 (3_4i)- L 2(6i-5)
Dz =(L-i) (- 4i); O = G )

5. Haiitu (— \/5— i)8

6. Pernts ypaBHenue 2% = -1 .

Kpamxue memoouueckue ykazanus

[Tpu BBIOTHEHNH KOHTPOJIBFHON PabOTHI HEOOXOIUMO COOIIOIATh CIIETYIONIUE ITPABHJIA;

1) cTyIeHT TOMKEH BBIMOIHATE 33JaHUs 110 BapUaHTY, HOMEp KOTOPOTo COBIAIAET C MO-
cienHen nudpoi ero yuebnoro mudpa;

2) Ha OOJIOKKE TeTpaju JOJDKHBI OBITh OTYETIMBO HAMUCaHbl (paMWIMs CTYAEHTa, €ro
MHUIHAJIBL, IIUQD;



3) peuieHus 3a7a4 HAJO pacnoJiaraTh B MOPSAJIKE HOMEPOB, YKa3aHHBIX B 3aJlaHUSIX, CO-
XpaHsst HoMepa 3anad. [lepen pemeHreM Kax10# 3ajauu HEOOXOAUMO MOJHOCTHIO BBINMHCATH €€
YCIIOBHUE;

4) perenus 3aqa4 clieyeT u3iaraTh MOAPOOHO U 3aMKChIBaTh aKKypaTHO, OOBACHAS BCE
JIEUCTBUS U JIenast HeOOXOIMMBIEC YEPTEKH.

LlIxana oyenku

OneHka bamner | Onucanue

3a4TEHO 35 3agaHusl BBINOJIHEHBI HOJHOCTHIO U MIPABUIIbHO, paboTa 0(hopMIIeHa COTJIACHO TPEOOBAHUSIM.
3amaHus BBIOJIHEHBI OJHOCTHIO U NIPAaBUIIBHO, paboTa 0()OpMIICHA COTJIACHO TPEOOBAHMSM, pellle-
HHS COZIep KaT HEKOTOphIe HETOYHOCTH M HECYIECTBEHHbIE OIINOKH.

3amaHus BBIOJIHEHBI YaCTUYHO, C CYIIECTBEHHBIMH OIMMOKaMu, paboTa oopMileHa He 1o TpeOoBa-
HHSIM.

HE 3a4TCHO 0-7 3a/1aHyis HE BBITIOJHEHBI WM BBITIOJHCHBI HEIIPABUIIBHO.

3a4TEHO 18-34

HE 3a4TCHO 7-17

5.3 Ilpumepnbl TECTOBBIX 3aJaHU I
HNToroBbIi TECT MO JUCHUILIAHE
1 3 4
1. Onpenenutens -2 1 2 | paBeH.....
-3 2 -1
( -1 1-1 0 2

-1 5-3 2 7
2. Panr matpuiibt |
4 3-3 7 5

k—s 2 0-5 2

paBeH......

N—

(— 2 30 W (— 2 3 0\
3.EBcom A=| 1 2 1|, B=|-3 1-1]|, TO 2I€MEHT ¢, Marpuusl C = A-B pa-
WP L DY
BEH....
(-2 2
2 1-1-2 | 1 4|
4. 1ns Matpun A = , B= | | MMCIOT CMBICII BBIPDAXKCHMS
4-3 5-10 5-2

L3 a)
1)A+28"
2)(A+B)"
3)3a-B"
4 AT -28B
5)B” +3A”

k -8 . .
5. Marpuna A = ) SIBJISICTCS] HEBBIPOXKACHHOM (HEOCOOCHHOMN) IpH Kk HE paB-
HOM

1)-4
2)2
3)4

4)8



9x +3y =09,
6. [l cucteMbl CyMMa X + Yy paBHa ......
4x +6y =-10

7. KBazmpar Moayinst BeKTopa a = —5i +3k paBeH ....

— - v
8. 13BecTHO, YTO |a| =3, ‘b ‘ = 2. Yroa Mex1y STUMHU BEKTOpaMu paBeH ¢ = — . CKassp-
2

HOE IIPOU3BEACHUE ab paBHO ....

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

10. /s kommmHEapHBIX BEKTOPOB a = (2,—-3,1), € = (4,X,y) X 1Y COOTBETCTBEHHO PaBHbI
1)2u-6

2)-6 u 2

3)2u6

4)6 u 2

11. BexTopbl @ = -5i +3k , b =2i +5j+xk , € =—i — j + k SBISIOTCS KOMILIAHAPHBIMH

pu X paBHOM

x—2_ y-3

5

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

12. YpaBHeHue npsMoii, poxoasiieit uepes3 Touky A(-2,3) , NEPIEeHIUKYIIPHO MPSMOi

1 , HIMCCT BHU ]

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

13. YpaBHeHHe MI0CKOCTH, MPOXOAIIEH uepe3 TouKy B(-1,4,—5) mapanienbHo MIOCKO-

CcThu YOZ , UMEET BU

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

x-1 +2 z7+5 X -2 7+3
14. /Ise npsimble _J = AN A

ABJIAOTCA

1 )napanienbHbIMU
2)nepeceKarouMucs
3)coBnaammuMn

4)CKpeIBarOIIIMHUCS
2 2

X y
15. Cymma koopauHaT npaBoro gokyca JuIiunca — + — =1 paBHa ...
117 36

16. Ecm z, = -5+1i, z, =1+ 6i , TO pa3HOCTb IEHCTBUTEIHHON N MHUMOI YacTel yncia

Zl
— paBHa

z

2

30
1)- =
) 37



27

2)_

) 37
28

3)_ 2

) 37
33

4)_ >

) 37

Kpamxue memoouueckue yxkazanus
I[ITM copepxaT TeCTOBBIC 3aJaHUSI C BHIOOPOM OJHOTO WJIM HECKOJIbKUX IMPaBUIBHBIX

OTBCTOB, BBO/J 4YHMCJia.

IlIxana oyenku

Onenka | bamisr Omnmucanne
5 20 3a1aHre BBITTOJIHEHO MOJHOCTHIO M a0COIOTHO MPABIIIBHO.
4 16-19 3agaHue BHIOJIHEHO MOJHOCTHIO M IPABWIIBHO, HO PELICHUE COJEP)KUT HEKOTOPBIE HETOYHOCTH U HECy-

HIECTBEHHBIC OIITHOKH.

3agaHue BHIMOJIHEHO HE MOJHOCTBIO, C CYIIECTBEHHBIMHU OIIMOKaMH, HO MOJXO K PEIICHHUIO, HIes pelie-
HYSI, METOJT TIPABHJIbHBIL.

3aaHne BBIMOJIHEHO YaCTHYHO, HIMEET ONIMOKH, OCYIIIECTBIICHA MOMBITKA PEIICHUS Ha OCHOBE MPABUITb-
HBIX METOJIOB U MJICH PEIICHHUS.

3 9-15

2 1-8

5.4 Ilpumepnbl TECTOBBIX 3aJaHUI

Tecr 1
3 0 5

1. Onpenenurens |-2 1 2 | paBeH...
-6 1 3

1-2

1-1
2. Panr matpuiis | .

5

7

33

L 12 3
-3

1 | anrebpandecKkoe JOMOIHEHNE PABHO ...

s )
-5

-6
4. Tns MaTpuLbl A = { 5 ] oOparHas mMatpuia A~

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

1(-3 -5
2)CyNIECTBYET M UIMEET BUJL A = —{ J

1(-3 5
3)CyIIECTBYET M MIMEET BUJ A = —{ J

4)HE CYIIECTBYET

2 1-1-2
5. Ecou A =( J, B = , TO DJIEMEHT c¢,; MaTpulibl C = A-B paBeH ....

4-3 5-10



6.Ecom A ,-B,,=C,.,TOrla m U n paBHBI
I)m=3n=5
2)m=5n=2
3m=2,n=5
4)m=3,n=2

0 1 5
7. ns matpuy A=(1 0 3), B = [1] ,C=|7 3 6| cylecTByeT IPOU3BEIACHUE
> 4 2 1]

1)BC

2) AC

3)CcA

4) AB

8. HeBbIposkIeHHON MaTpHIIEH SBIISETCS MaTPHUIIA:

111 10 OW (o 3 1}

A:(3 2] 'B=|3 3 3|; C=|2 3 0|; D=|0 5 4]

32 L401J L314J kooﬂ
1)D
2)A
3)C
4)B

2x—-7y+3z=0
9. Cucrema JIMHEHHBIX ypaBHEHUH { 3X + 5y + 2 =0 UMeeT:
4x+2y-2=0

1)He nMeeT pereHui

2)eIMHCTBEHHOE pelleHUE

3)MHOXECTBO peleHHH

4)Tpu perieHus

3X, + 6%, —9x, =12

X, +2X, —3X, =4

10. B cucreme JIMHEHHBIX ypaBHEHUH { KOJIMYECTBO Oa3MCHBIX Tie-

PEMCHHBIX PABHO ....

Kpamkue Memoouyeckue YKaszanus
IIT™M COJACPpKAT TECTOBLIC 3aJaHUA C BLI60pOM OIHOTO HJIM HECKOJIbKHX ITPABUJIBHBIX
OTBE€TOB, BBO/J YHCJIA.

Illxana oyenuxu

Omnenka | bamrst Ommcanne
5 2 3aaHne BBITTOJHEHO MOJHOCTHIO M a0COIIOTHO MPABMIIBHO.
4 15 3agaHKe BHITIOJIHEHO MONHOCTHIO U MPABUIILHO, HO PEIISHHE COAEPKUT HEKOTOPBIE HETOYHOCTH U HECY-
)

II[ECTBEHHBIE OIIHOKH.

3agaHue BHIMTOJIHEHO HE MOJHOCTBIO, C CYIIECTBEHHBIMH OIIMOKaMH, HO TTOJIXO0/] K PELICHUIO, HIes pelie-
HYSI, METOJT TIPABHJIHHEL.

2 0 3agaHre He BBIITOIHEHO, MMEET OIIHOKH.

3 1

5.5 Ilpumepsbl TECTOBBIX 3aJaHUIA

Tect 2
1. Bextop a = (0,2,-5) o0Opa3yeT ¢ 0CbIO a0CITUCC YTOI

Da=0



Ha

2)O<oz<Z
2

Ny = -
)Ot2

4)£<a<7r
2

2. JInisi BEKTOpOB @ = 2i —2 j—3k M € = —2i —k IMHeiiHas KOMOUHAIMS — 53 — 4C PaB-

1)-2i +10 j-19k

2)-2i —10 j-19k

3)2i —-10 j—-19k

4)-2i +10 j +19k

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

4. U3BeCcTHO, UTO CKaJIIpHOE IIpou3BeieHue ab =10 , |5 | =4, yroyl MeK1y 3TUMH BEKTO-

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

5. Boipaxkenue i > —2i - j- j2+4]-k —3k?+2k -i paBHO....
6. Eciu A(-2,5,-2), B(4,-3,2), C(-4,5,2), To miowmaab Tpeyroabauka ABC paBHa...

7. 17151 KOJUTMHEAPHBIX BEKTOPOB b = (-21,x), ¢ =(-6,y,3) X1 Y COOTBETCTBEHHO PaBHBI
1)-1u3

2)-1u-3

3)lu-3

4Hlu3

8. JI1s IIepreH MUKy IAPHEIX BEKTOPOB b =i —4j+ xk , ¢ = —2i —k X paBHO ....

9. BekTOpEl @ =2i +4j—3k , b = xk, C=3i —4 j — 5k SABIAIOTCA KOMIUIAHAPHBIMH IPH

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 memoouueckue ykazanus
I[ITM coxepxaT TeCTOBBIE 3aJaHUsI C BHIOOPOM OJHOTO WJIM HECKOJIBKUX MPaBHIIbHBIX

OTBCTOB, BBOJ UHCJIa.

IlIxana oyenku

Ouenka | bamier | Omnmcanne
5 2 3aaHne BBIMOJHEHO MOJHOCTHIO M a0COIIOTHO MPABUIIBHO.
4 1’5 3aﬂaHl/le BBIITOJIHCHO ITOJIHOCTBIO U l'lpaBI/IJ'leO, HO peLueHMe COﬂep)KI/IT HeKOTOpre HETOYHOCTHU U Hecy—
II[ECTBEHHBIE OIIMOKH.
3 1 3amaHue BHITOJIHEHO HE TOJHOCTBIO, C CYIIECTBEHHBIMHU OIIHOKAMH, HO IMOJXOJ K PELIEHHIO, Hes perlie-
HUsI, METO[ TPABHJIBHBI.
2 0 3a7aHKe He BBIOJIHEHO, MMEET OIIMOKHU.




5.6 IlpuMepnbl TECTOBBIX 3aJaHU

Tecr 3
1. YpaBHeHHe NpAMOU, TPOXOISIIEH uepe3 TOUKy A(—2,5) HmapajjiebHO BEKTOPY

b = (1,-1), nMmeeT BUI

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

2. Ecnu Touka C(x,,5) NPUHAIIEKUT NPIMOU — 4X + y —1 =0, TO KOOpAUHATA X, PABHA..

3. KBazpar pacctosinus oT TOUkH B(4,5) 10 NpsAMOil 5x +2y —1=0 paBeH ....

4. Ilnomanp TpeyroiabHUKA, 0Opa30BaHHOTO MPSAMOM 4Xx —y +8 =0 U KOOPAMHATHBIMU
OCsAMHU, paBHa ...

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

5. [Ipsimbie u -7 SABJISIFOTCS
y=3t-1 2 -6

1 )napayiaensHbIMU

2)nepeceKarouMMICs U EPHEHIUKYISIPHBIMU
3)nepeceKaroIMHCS U HeTIePIICH TUK Y IIPHBIMU
4)coBmaaroIMMHu

2x+y—-22+1=0
6. Ecin ipsimast 3a1aercst 0OOIIMME YpaBHCHHUSIMH , TO €€ HaIIpas-
3IX—-y+2z+2=0

JIHI-OH_[I/Iﬁ BCKTOP UMCCT KOOPAHMHATHI

1) (0,10 ,-5)
2)(0,-10,-5)
3)(10,0,-5)
4) (0,-5,-10)
2 2
7. Jlns snuica (x=2) + (y ;3) =1 OCSIMH CUMMETPHUH SIBIISIOTCS TPSAMBIC
Nx=2
2)x=-2
3)y=3
4)y=-3

8. PaccrosiHue Mex1y napajiebHbIMU INIOCKOCTSIMU —2X +4y +4z2+9=0 U
—2X+4y+4z-3=0 paBHO ...

9. U3 tpex mnockocteit Q1: 2x+3y+z-1=0, Q2: 6x+y-2z+2=0, Q3: 4x+6y+2z+4=0, mapain-
JeTBHBIMU SBIISIOTCS:

1)Q3uQ2

2) HeT mapajuIeNbHBIX TIOCKOCTEH

3)Q2uQl

4)Q1luQ3

10. VpaBuenne x° —4x+y’ =0 ompenenseT OKPy>KHOCTb Paguyca ...

Kpamkue Memoouyeckue YKaszanus
IIT™M COACPpKAT TCCTOBLIC 3aJaHUA C BLI60pOM OIHOTO HJIM HCCKOJIBKHX ITPABUJIbHBIX
OTBETOB, BBO/J YHCJIA.



IlIxana oyenku

Onenka | bamisr Onmucanne
5 2 3a1aHue BBITOJIHEHO MOJHOCTHIO ¥ a0COIOTHO MPABIIIBHO.
4 15 3agaHue BBIOJIHEHO MOJHOCTHIO M IPAaBWIIBHO, HO PELICHUE COJEP)KUT HEKOTOPBIE HETOYHOCTH U HECY-
HIECTBEHHBIC OIITHOKH.
3 1 3agaHue BIOJIHEHO HE MOJHOCTHIO, C CYIIECTBEHHBIMH OIIMOKAaMH, HO TIOAXO K PEIICHHIO, HIes peLle-
HYSI, METO]T TIPABHJIHHBL.
2 0 3ajaHrie He BBIIOJIHEHO, MMEET OIIHOKH.

5.7 Illpumepsbl TeCTOBBIX 3aJaHUI

Tect 4

1.Ecmu z, =-6+5i, z,=-4+i, To cyMMa JACHCTBUTEIILHOW M MHMMOI 4acTeil yucia

z,-7, paBHa .....

2. JIyist KBaJIpaTHOTO YpaBHEHUs z° +14 7 + 58 = 0 CyMMa JICHCTBUTENIBHOM U MHUMOIA ya-
CTEH KOpHS, JIEXKAILEro B HUKHEN MOJIYIUIOCKOCTH, PABHA ...

3. ApryMeHT KOMIUJIEKCHOTO YHUClIa Z = V3 paBeH

nxt
)3
dr
2) —
)3
11x
3 —
)6

H"=
)6

4. Monynb KOMIUIEKCHOTO yucaa z =1-— V3 paBeH ...

Kpamxue memoouueckue ykazanus
I[ITM cozxep:kat TecTOBBIE 3alaHHs C BBIOOPOM OJHOTO NMPABHIIBHOTO OTBETA, BBOJ YHC-

Jia.
IHlIxana oyenku
Onenka | bamibr Ornucanue
5 2 3aj1aHKe BHIOJHEHO MOJHOCTHIO M a0COIIOTHO MPABUIIBHO.
4 15 3ajiaHue BHIMOIHEHO MOJHOCTHIO M PABUIIBHO, HO PEIICHHE COAEPKUT HEKOTOPBIE HETOUHOCTH U HECY-
[IECTBEHHBIE OIIHOKH.
3 1 3ajiaHue BHIMOJHEHO HE MOJHOCTBIO, € CYIIECTBEHHBIMH OIIMOKAMH, HO MOXO0/( K PEHICHHUIO, HEs pelle-
HHS1, METOJ] IPABUJILHEIL.
2 0 3a7aHue He BBIITOJIHEHO, MMEET OIIMOKHU.
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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 KyPCOB;

- IPUBUTHUC CTYACHTAM HABBIKOB UCCIICAOBAHUA C UCIIOJIb3OBAHUEM METOA0B aﬂreﬁpbl;

- 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)

Pe3ynbTaThl 00y4eHUs MO TUCIIUIUTHHE
Konu Kon n
OpMYJIUPOBKA
Hazsanue OIIOIT dopMyaupoBKa Q)Hﬁﬂ;’xafopa Kon
BO, cokpaiienHoe
KOMIIETEHIINN JOCTHIKECHUSA pe3yib DopmynupoBKa pe3yibTaTa
KOMITIETEHIIUH
Tara
09.03.02 OIIK-1 : Cniocoben OIIK-1.1B : P/l 3HaHUE | OCHOBHBIX
«VIHpopMalMOHHBIE | IPUMEHSTH Oo6nanaer MOJIOXKESHUH
CHUCTEMBI U €CTECTBEHHOHAy4YHbIe | MaTeMaTH4YeCKON BEKTOPHOU U
TEXHOJIOTUU» 1 OOIIEHH)KEHEPHBIE | KYJIBTYypOil U THEHHO! anreOpHl,
(b-1C) 3HaHUS, METO/IbI CHUCTEMHBIM AQHAJIUTUYECKON
MaTeMaTH4eCKOro MBIIIJIEHUEM, T€OMETPHUH Ha
aHaJIu3a U M03BOJISIIOIIMMH B IJIOCKOCTH U B
MOJICTTUPOBAHUS, npoQeCcCHOHATBHOM MIPOCTPAHCTBE,
TEOPETUYECKOTO U JIeSITeIbHOCTH TEOPUN KOMILIEKCHBIX
9KCIIEPUMEHTAILHOTO | MCIONBh30BATh qHucen
HCCJIIEJOBAHUSA B MaTEMATUYECKUE P12 YMenue | pemars TUIIOBBIE
poeCCHOHATBHOMI METOJIbI U 3a/1a4¥ 10 BEKTOPHOM
JeSITeIbHOCTH WHCTPYMEHTHI IS Y JINHEWHOMW anrebpe,
MIPOBEICHUS AHATUTUYECKOU
KPUTHUYECKOI'O T€OMETPHUH Ha
aHaJM3a CUTYyalUi, IJIOCKOCTH U B
MOJEIMPOBaHUS U TIPOCTPAHCTBE,
TIPOTHO3UPOBAHUS TEOPUU KOMIUIEKCHBIX
pa3BuTus YHUCEell
NPpOLIECCOB 1 PI3 HaBpik | pelieHus THIOBBIX
ABJICHUI 3aJ1a4 ¢ IPUMEHEHUEM
MaTeMaTH4eCKOro
anmnapara TeopuHu
MaTpPHII U CUCTEM
JIMHENHBIX
YpaBHEHUH,
BEKTOPHOH anreOpHl,
AQHAIUTUYECKOH
TEOMETPHH,




AHAINTHYECKUMHU
METOJaMU
HCCIIEIOBAHUS
FEOMETPUYECKHUX
00BEKTOB

B mpomecce ocBoeHUS TUCIUIUIMHBI PEMIAIOTCS 3a/ladll BOCIHTAHUS TapMOHUYHO
Pa3BHUTOM, MATPUOTUYHOW M COIMAJIBLHO OTBETCTBEHHOW JIMYHOCTH HA OCHOBE TPAIMIIMOHHBIX
POCCHUHCKHUX TyXOBHO-HPABCTBEHHBIX U KYIbTYPHO-UCTOPHUYECKHUX IIEHHOCTEH, MPEICTaBICHHBIC
B TaOnuie 1.2.

Tabmuua 1.2 — L{eneBbie OpueHTHPHI BOCTIUTAHUS

BocnuTarteibHble 3a1a4H ®opmupoBanue HeHHOCTeH LleneBbie OPHEHTHPBI

®opMHpoBaHHe IPAXKIAHCKON MO3MIMHA ¥ MATPHOTH3MA

CDOpMI/IpOBaHI/Ie YYBCTBaA ropJ10CTHU 3a HanI/IOTI/I3M

Tpynomobue
JocTikeHus Pocenn I'paxxIaHCTBEHHOCTb

®opMHUpPOBaHUE TYXOBHO-HPABCTBEHHbIX LIEHHOCTEH

Bocnuranue uyBcTBa nonra u I'paxxnaHCTBEHHOCTH YMmenue paboTaTh B KOMaHJIE U
OTBETCTBEHHOCTH IIEPEN CEMbEU U Bzaumonomolus u B3aUMOIIOMOIIb
00I11eCTBOM B3aUMOYBaXCHHE KommyHHKa0enbHOCTH

®opMuUpOBaHHE HAYYHOI'0 MUPOBO33PEeHHs U KYJIbTYPbl MbILIJICHUS

Oco3HaHue HEHHOCTH
Pa3ButHe TBOpUECKUX CIOCOOHOCTEH 1 Bzaumonomolus u npodeccun
YMEHHUS pellaTh HECTaHAAPTHBIC 3a1a41 B3aUMOYBaXCHHE I'nbKxocTh MBIIITIEHUS
JIt0603HATENBHOCTD

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

Bocnuranune KYJBbTYPbI AHUaJiora u BSaI/IMOHOMOH.[B u I[O6pO)KeJ'IaTGJ'IBHOCTB u
YBAaXXCHHS K MHCHUIO IPYTUX HIOZ[€I>‘I B3aNMOYBaKCHUEC OTKPBITOCTH

2 Mecto qucuuniaunbl (MoayJsi) B ctpykrype OITOIT

HuctunnuHa «Anredpa U TEOMETPHUsS» OTHOCHUTCS K 00S3aTebHOM YacTH IIMKJIa
mucrurinH «brmoka 1 [ucuunmuasl (Momynu)» ydeOnoro miuana 09.03.02 MudopmannoHHbIe
CHUCTEMBI U TEXHOJIOTUU M UMEET JIOTHYECKYIO U COAEPKATEIHHO-METOJUUYECKYIO B3aUMOCBSI3h C
mucruminaamu OIMOIL.  [luctumnnivaa Ga3upyeTcss Ha KOMIIETEHIUSX, CHOPMUPOBAHHBIX Ha
npeapliylieM YypoBHE oOpa3oBaHus. s u3ydeHHs aiaredpbl U TEOMETpUU TpedyeTcs
KaueCTBEHHOE 3HAHME IIKOJIBHOTO Kypca anreOpbl, FTeOMETPUH, TPUTOHOMETPHH, Hayall aHaju3a,
UH(OPMATUKH.

3. O0beM AUCHUNIMHBI (MOAYJIS1)

O6beM [UCUUIUIMHBI (MOXYJI) B 3a4ETHBIX EJUHUIIAX C YyKa3aHUEM KOJIMYecTBa
aKaJeMUYECKUX YacoB, BBIJCNIECHHBIX Ha KOHTAKTHYI paboTy ¢ oOydarommumucs (M0 BHIAM
yueOHBIX 3aHATHUI) U HAa CAMOCTOATEIbHYIO paboTy, IPUBE/EH B TabauIe 2.

Tabnuua 2 — O61mas TpyJ0eMKOCTh AUCHUIUINHBI



C Tpyno- O0OBbeM KOHTaKTHOH paboThI (Jac)
emecTp | emxocts
(0D0)
Hassanue OITOIT Popma Yacte WIH Breaynu- CPC Popma
o0yye- AynuropHas aTTec-
BO s VII Kypc TOpHas .
(300, (3.E.) Bcero 1
0300) nek. | mpak. | mab. | IIA | KCP
09.03.02
Hnopyamnonmsie | 64 | gy p 1 4 55 18 | 36 0 1 0 89 )
CHCTEMBI U
TEXHOJIOTHU

4 CTpyKTypa M coJeprkaHue TUCUUIIMHBI (MOXYJIs1)

4.1 Ctpykrypa aucuuminabl (MoayJs) aiss Q@O

TemaTnueckuil 1miaH, OTpa)arLUil coaep)kaHUue AUCLUILIMHBI (MepeueHb pa3/esioB U
TEM), CTPYKTYPHUPOBAHHOE MO BH/IaM YUEOHBIX 3aHATHI C YKa3aHHEM UX 00bEMOB B COOTBETCTBHH
¢ yueOHBIM IJIaHOM, NpHBeJieH B Tabaule 3.1

Tabmuua 3.1 — Pa3aensl quCHUTUTMHBL (MO ), BUIIBI Y9€OHOU NESATEILHOCTH M (POPMBI
Tekyuero Kourpoust s OPO

Kon pe- Ko:1-Bo yacoB, oTBeIeHHOE Ha Dopma
No HazBanue Tembl 3yJIbTaTa P
0byHeHHs Jlex [Ipaxt Jla6 CPC TCKYIICIO0 KOHTPOJIA
TEOPETHUUECKUH OIpoC,
Pl KOHTpoOJbHas padora Nel,
1 | Onpenenureny 1 MaTPUIBI P2 P’IB 4 8 0 17 HUH/AUBUlyalIbHOE
’ nomarirHee 3aganue Nel,
TecT 1
TEOPETHUUECKUH OIpocC,
2 CucreMa TMHENHBIX PI1, 3 6 0 13 WHIVBUyaJIbHbIE
anreOpandeckux ypasHennit | P/12, P/I3 JoMaIHue 3aaaHus Ne2-
3, Tect 1
. TEOPETHUUECKUH OIpoc,
3 Zﬁ?gefm BEKTOPHOU P Z[Pf[fl’,lB 3 7 0 15 KOHTpOJIbHAs pabota Ne2,
P ’ Tect 2
TEOPETHUUECKUH OIpoc,
PI1, WHIMBUIyaJIbHOE
4 | IIpsmast Ha TIOCKOCTH PII2. P13 2 4 0 11 JloMaHee 3axamme Ned,
TeCT 3
PIII TEOPETHUUECKUH OIpoc,
5 | Kpussie BToporo mopsiaka P2 P,I[3 2 2 0 8 WHAWBUIyalIbHOE
’ Jlomaniiee 3aganue Ne5
TEOPETUUECKUH o1poc,
6 Tnockocts u npsivas mHus PAL, 2 4 0 11 KOHTpOJIbHast pabota Ne3,
B IIPOCTPAHCTBE P12, Pa3
TeCT 3
PI1, TEOPETHUUECKUH OIpoc,
7| Mosepxuoctu P12, P/I3 0 3 0 8 KOHTpOJIbHAs pabora Ne3
TEOPETHUUECKUH OIpoc,
PI1, WHIUBUYaJIbHOE
8 | KommiekcHsle yncia PII2. P13 2 2 0 6 JloMaHee 3axamme NeG,
tecT Ned
HToro no Tadmime 18 36 0 89

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

Tema 1 Onpedenumenu u mampuybl.

Coneprxanne TeMbl: OpeIeTUTENN BTOPOTO U TPETHETO MOPSAKOB. [IpaBuia BEIYHCICHHS
OTIpeIeIUTENel BTOPOTO U TPEThero nopsiaka. [lousTue MuHOpa u anre0Opanyeckoro JOMOITHEHHUS.
Onpenenurenu n-ro nmopsiaka. CBoicTBa onpeaenuteneid. MeToapl BEIYUCICHUS ONpeAeIUTeNeH
(MeTo TOHWXEHHs TOpsAKa, METOA MPUBEACHHUS K TPEYroiabHOMY BHUAY). Buasl MmaTpuil



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

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

Bunbl camocToATENbHON OATOTOBKU CTYJIEHTOB IO TEME: TOJATOTOBKA K TEOPETUUECKOMY
OIpoCy, NOJArOTOBKAa K IPAKTUYECKUM 3aHATUSAM, IOJAIOTOBKA K KOHTPOJBHOM padore,
BeimosiHeHue MJ13, moaroTorka k tecty 1, nzyuenue marepuana B D0C (Moodle), moarororka
HTorosomy TecTy 1o AUCLUHUILIMHE.

Tema 2 Cucmema nuHelinbix aneedOpaudecKux ypagHeHul.

Copepxanne Ttembl: Cucrema nuHEHHBIX anreOpandeckux ypaBHeHuit (CJIIAY).
OcHosnble nonsTus. Pemenne CJIAY. DkBuBaneHTHbIE (PaBHOCUIIBHBIE) CUCTEMbl YPaBHEHUH.
OmnpeneneHHble U HeomnpeaeneHHble, coBMecTHbie U HecoBMmecTHbie CJIAY. IlpencraBnenue
CJIAY B marpuunoii dopme. Marpuunbiii crioco6 pemenuss CJIAY. Pemenuwe MatpudHOTO
ypaBHenusd. [IpaBuno Kpamepa nns pemieHus cUCTeM JIMHEWHBIX YpaBHEHUI ¢ HEM3BECTHBIMU
(reopema). Meton l'aycca nnsi cuctembl JUHEHHBIX YpaBHEHUU C HeW3BeCTHbhIMU. CucTema
JUHEHHBIX YpaBHEHHUI ¢ HEW3BECTHBIMU; OA3UCHBIC U CBOOOJHbBIE HEM3BECTHBIEC (IIEPEMEHHBIE).
O61uee u yactHoe pemienust CJIAY. OnHopoaHble CUCTEMBI IMHENHBIX YPAaBHEHUHN U UX PEIICHUS.
OcHoBHBIE CBO¥cTBAa OJHOpPOAHON cuctembl. dyHnamenranbHas cucrema penieHuit (PCP)
onnopoanou CJIAY. Uccnenoanune CJIAY nHa coBMectHOCTh. Teopema Kponekepa — Kamnemmu.
Jlunelinple mnpeoOpazoBaHus (IMHEHHBIE omepaTopbl). Marpuua JHHEHHOro omneparopa.
CobcTBeHHbIE 3HAUEHUS U COOCTBEHHBIE BEKTOPHI JINHEHHOTO NMpeoOpa3oBaHuUs. .

@opMbl U METOABI IMPOBEACHUS 3aHATUH MO TeMe, MpUMEHseMble 00pa30BaTelIbHbIE
TEXHOJIOTHH: CTaHJapTHas, «MeToJ KOoIepaTUBHOTO 00YYEHHUSI.

Buibl caMOCTOATENBHON MOATOTOBKH CTYIEHTOB 110 TEME: IIOJTOTOBKA K TEOPETUUYECKOMY
OIpoCy, MOJArOTOBKA K IMPaKTUYECKUM 3aHATUAM, BbinoigHeHue MJI3, moaroroBka k Ttecty 1,
uzyuenune matepuana B 90C (Moodle), moaroroska k IToroBomy TecTy 1o JUCIHITIHHE.

Tema 3 Dnemenmul 6eKMOPHOU ancedpbl.

Copepxanne Tembl: IIpsiMOyrosbHblE M TOJSPHBIE KOOPAMHATHI HAa IUIOCKOCTH.
[TpeoOpa3oBaHus KOOpJMHAT HAa IUIOCKOCTH U B TpocTpaHcTBe. IIpoekius BeKTopa Ha OCh,
cocTaBJsitoas (KOMIIOHEHTa) BEKTOpa Ha OCh, CBOMCTBA Mpoekiuil. JImHeitHas 3aBUCUMOCTH
BEKTOPOB. ba3nc Ha muiockoctu U B ipocTpaHcTBe. Koopaunats! BekTopa. PasnoskeHne BekTopa
no Oasucy. /lekapToB npsiMoyroibpHbI Oa3zuc. Hampasinsionue KocuHychl BekTopa. BekTopHoe
IPOM3BEICHUE BEKTOPOB M €ro CBOWCTBA. [ 'eoMeTpudeckuil 1 pU3HUECKUIl CMBICIIBI BEKTOPHOTO
npousBeneHus. CMelIaHHoe NMpoU3BEAeHNE BEKTOPOB U €ro cBOMcTBa. ['eoMeTprueckuii cMbICIT
CMelIaHHOTO mpousBeneHus. HeoOxoauMoe M JOCTaTOYHOE YCIOBHE KOMILIAHAPHOCTU TpeX
BEKTOPOB B ITPOCTPAHCTBE.

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MpPUMEHseMble 00pa3zoBaTeIbHbIE
TEXHOJIOTHH: CTaHJapTHas, «MeToJ1 KOOIepaTUBHOTO 00YUEeHUSI.

Buibl caMoCTOATENBHOM MOATOTOBKH CTYIEHTOB 10 TEME: IIOJTOTOBKA K TEOPETUYECKOMY
OTIpOCY, HOJITOTOBKA K MPAKTHUUECKUM 3aHITHSIM, IIOATOTOBKA K KOHTPOJIbHON paboTe, MOAroTOBKa



K Tecty 2, m3ydenme marepuaia B DOC (Moodle), moaroroBka k MToroBomy TecTy IO
JTUCIUIINHE.

Tema 4 Ilpsimas na nrockocmu.

CopepxaHue TeMbl: OJIEMEHTbl AHAJIUTUYECKOW TI€OMETpUM Ha IIIOCKOCTU. Mertoa
koopauHar. JIunusa Ha muockocT. OCHOBHBIE 337]a4 AHAIUTUYECKOW T€OMETPUH HA TNIOCKOCTH.
[Ipamas Ha 1ockocTH. [IOHATHS HOPMAJIBHOIO W HAIPABIISIIOLIETO BEKTOPOB IPSIMO.
HopMmanbHOoe ypaBHEHHE TPSIMOM M €ro TI'E€OMETPUYECKUH CMBICI. YPaBHEHHE MPSMO,
OpOXOJsAlIe dYepe3 NaHHYI TOYKY IEpHeHIUKYIIPHO 3aJaHHOMY HampasieHuto. OOiee
ypaBHEHUE MPSAMOM U €ro YacTHbIE Cllydau. Y paBHEHHUE MPSMOI ¢ YIIIOBBIM KO3(h(UIIMEHTOM U
€ro reOMETPUYECKHUM CMBICI. YPAaBHEHME INPSAMON B OTPE3KAX U €r0 T'€OMETPUYECKUN CMBICIL.
Kanonunueckoe ypaBHeHue npsmoil. [lapamerpruueckue ypaBHeHUS IPAMON. Y paBHEHUE MPSIMOIA,
IIPOXOIIEH Yepe3 ABE JaHHBIC TOUYKHU. Y PaBHEHUE NPAMOU, POXOJALIEH Yepe3 JaHHYIO TOUYKY
B 33JJaHHOM HaIIpaBJICHUHU. Y CIOBUS NapaJUICIIbBHOCTA U NEPHEHANKY-IIIPHOCTH JIBYX HPSIMBIX.
VYroa Mexay IByMs IPSIMBIMU. Y CJIOBHSI NApAJUIEIbHOCTH U IEPIIEHIUKYJIIPHOCTH IBYX IIPSIMBIX,
3aJJaHHBIX OOIIMMHU ypaBHEHUSIMU. PaccTosiHue OT JaHHOM TOYKH /10 MPSMOI Ha MIOCKOCTH.

@opMbI U METOABI MPOBEACHUS 3aHATUN MO TeMe, MPUMEHseMble 00pa3oBaTEIbHBIC
TEXHOJIOTHH: cTaHaapTHas, «MeToJ KOOIepaTUBHOTO 00YUESHUS.

Buibl caMmocTosTEIbHOM MOATOTOBKH CTYIEHTOB 10 TEME: IOJrOTOBKA K TEOPETUYECKOMY
ONpOCy, MOJArOTOBKA K IMPAKTHUYECKUM 3aHATUAM, BbinojaHeHue MJI3, moaroToBka k tecty 3,
uzyuenne matepuaina B DOC (Moodle), moaroroBka k UToroBomy TecTy 1o IUCIHILIIHHE.

Tema 5 Kpusvie 6mopoco nopsoxa.

Conepxanue tTeMbl: Kpusble Broporo nopsiika. KaHoHnueckoe ypaBHEHHE OKpPY>KHOCTH.
Dnunc, ero KaHOHWYECKOe ypaBHEHHME W cBoicTBa. MccnmemoBanme (popMbl dJuMIica MO €ro
ypaBHeHHI0. OKpYKHOCTb KaK 4aCTHBIH cityuail anurnca. [lapamerpudeckue ypaBHeHUs 3JUIUIICA.
['unepbona, ee kKaHOHMYECKOE ypaBHEHUE U cBolicTBa. ConpsbkeHHas runepoona. MccnenoBanue
dopmbl runepOoinsl. [lapamerpuueckue ypaBHeHus rumepOoisl. [lapabona, ee kaHOHHYECKOE
ypaBHEHHE U cBoiicTBa. Mccienoanne Gopmbl napadoinsr. O0IIee ypaBHEHHE KPUBOW BTOPOTO
HOpsi/IKa U ero NMpuBeeHNE K KaHOHWYecKkoMy Buay. Kitaccudukanms KpUBbIX BTOPOTO MOPsIKa.

@®opMBI U METOABI TMPOBEACHUS 3aHATHUI O TeMe, MPUMEHsEMble 00pa3oBaTeIbHBIE
TEXHOJIOTUH: CTaH/IapTHas.

Bupl caMocTOSITETHHOM MOATOTOBKH CTYJCHTOB IO TEME: TIOJrOTOBKA K TEOPETHUECKOMY
OIIpOCy, MOATOTOBKA K MPAKTUUECKOMY 3aHATHIO, BbinosHeHne /13, nsydenne matepuana B 0C
(Moodle), moaroroBka k MItoroBomy TecTy 1o JUCLHUILIUHE.

Tema 6 IInockocmov u npsmas 1unUsA 8 NPOCMPAHCMEe.

CopepxaHue TeMbl: ODJIEMEHTBHl AHAIUTHUYECKONW T€OMETPUM B INpPOCTpaHCTBE. Metox
KOOpPIMHAT B IpocTpaHcTBE. IIIOCKOCTh, HOpPMaIBHBIM BEKTOp IUIOCKOCTH. HopmanbHOE
YpaBHEHUE IIIIOCKOCTH U €0 T€OMETPUYECKUI CMBICI. Y paBHEHUE IIJIOCKOCTH, IIPOXOIALIEH Yepes
3a/laHHYI0 TOUKY, IEPIEHIUKYISIPHO 33/1aHHOMY HarpasiieHnto. O01iee ypaBHEHUE TNIOCKOCTH U
€ro 4YaCTHBIE Clly4au. YpPaBHEHHME IUIOCKOCTH B OTPE3KaX M €ro reoOMETPUYECKUH CMBICIL
VYpaBHEHHE IUIOCKOCTH, MPOXOJALIEH dYepe3 TpU 3aJaHHbIE TOYKU. YIOJI MEXKIy ABYMS
IIJIOCKOCTSIMU, B3aMMHOE PACIIOJIOKEHUE JABYX IIIOCKOCTEN. PaccTosiHUE OT TOYKH 10 INIOCKOCTH.
B3anMHOe pacrionokeHne Tpex IJIOCKOCTEW B MPOCTPAHCTBE, CBA3b C PEIICHUEM CHCTEMBI TPEX
JUHEWHBIX  anreOpandeckux  ypaBHEHMH ¢  TpeMsi  He-u3BecTHbIMHM.  [locTpoeHue
wiockocTu.O0ue ypaBHeHus npsMoil. Kanonnueckue ypaBHenus npsimoil. [lapamerpuyeckue
YpaBHEHUs MPSIMOM. YpaBHEHUS IPSIMOU, NPOXOIAIICH Yyepe3 BE JaHHBIE TOUYKHU. YTOJI MEXKIY
JBYMsI TNPSAMBIMH. YCIOBHS NapaUIEIbHOCTH MW MNEPHEHIUKYISIPHOCTH JIBYX IHpPSMBIX B
npoctpaHctBe. [IpuBeneHne oOmuMX ypaBHEHHH HpsMOi K KaHOHMYeckoMy Bumy. ITpoexius
IpPSAMOM Ha IUIOCKOCTh. YTOJ MEXKIAY NPSIMOM M IUIOCKOCTBIO. YCJIOBHUS IMAPALIEIBHOCTH H



NEPIEHAUKYJIIPHOCTH NPSMOM U TNIOCKOCTHU. [IepecedeHune npsMon U INIOCKOCTHU B IIPOCTPAHCTBE.
[IpruHamIe)KHOCTh MPSIMOM TIJIOCKOCTH .

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MPUMEHsSEMble 00pa3oBaTeIbHBIE
TEXHOJIOTUH: CTaHAapTHas, «MeToJl KOONepaTUBHOI'O O0YUEHHUSD.

Buibl caMocTOSATENIBHOM MOATOTOBKH CTYIEHTOB 10 TEME: IIOJrOTOBKA K TEOPETUYECKOMY
OIpOCy, MOJArOTOBKA K MPAKTUYECKUM 3aHATHUAM, IOATOTOBKA K KOHTPOJIbHON paboTe, HOArOTOBKA
Kk Tecty 3, miydenue marepuana B DOC (Moodle), moaroroBka xk MrtoroBomy TecTy IO
JUCLIUILINHE.

Tema 7 Ilosepxrocmu.

Conepxannie Tembl: [loBepXHOCTH BTOPOro MOpsJika U MX KAHOHUYECKUE YpPaBHEHMS.
[ToBepxHoctu Bpamenus. Lununnpudeckue noBepxuoctu. Konndyeckue noBepxHOCTH. MHUMBIE
noBepxHocTH. Dimuncou. ['unepbononast. [Tapabonouasl. Meton ceueHui sl UCCIIEOBAHUS
U TOCTPOEHHS IMOBEpXHOCTeH BTOporo mnopsaka. OOmiee ypaBHEHHE IMOBEPXHOCTH BTOPOTO
MOpsI/IKA ¥ €ro MPUBEACHUE K KAHOHUYECKOMY BUJTY.

@opMbl U METOJBI NPOBEACHHS 3aHITUN MO TeMe, MpPUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHH: CTaHAapTHasA, «MeTo; KOOTIEpaTUBHOTO OOYUCHHS.

Bunel camocTosTeNbHOM MOATOTOBKH CTYIEHTOB 10 TeME: MOJrOTOBKA K TEOPETUYECKOMY
OMPOCY, MOJITOTOBKA K MPAKTUYECKOMY 3aHATUIO, TOJATOTOBKA K KOHTPOJIBHOMN padboTe, n3ydeHue
matepuaia B 20C (Moodle).

Tema 8 Komnnexcuvie yucia.

Conepxxanne Tembl: OcHOBHbIe TOHATHSA. Orepanuy HaJ KOMIUICKCHBIMU YHCIIAMH:
ClOXeHHe (BbIUMTAHUE), YMHOXKeHHe, nenenue. CBoicTBa omeparuii. Moaynb KOMITJIEKCHOTO
yuciaa M ero cBomcrBa. CoONpsHKEHHOE KOMIUIEKCHOE YMCIO M ero cBoicTBa. KommiekcHas
IJIOCKOCTh, TEOMETPHUYCCKOE M300paKEHHE KOMIUICKCHOTO YMCjia Ha KOMIUIEKCHOHM IIIOCKOCTH.
@DopMBI 3aIMCH KOMIUIEKCHOTO YHUCIIA: airedpandeckasi, TPUTOHOMETPHUUYECKasl, MOKa3aTelbHas
(npencraBnenue Dinepa). [lelcTBUS HaAJ KOMIUIEKCHBIMH YHCIIAaMH B TPUTOHOMETPUYECKOMN
dopme. @opmyibel MyaBpa (BO3BeJIeHHE KOMIUIEKCHOTO YUCHa B CTENIEHb, U3BJICUCHUE KOPHS U3
KOMILJIEKCHOTO YHCJIa).

@®opMbl ¥ METOABI TPOBEICHUS 3aHATHUH MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTHH: CTaHAApTHAs.

Bupl camocTosATeTbHOM OTOTOBKHU CTYJEHTOB 110 TEME: TIOJIT0TOBKA K TEOPETUUECKOMY
OMpoCy, NOATOTOBKA K MPAKTUYECKOMY 3aHATHIO, BbioHeHne U /13, nzyuenue marepuana 8 30C
(Moodle), moaroroBka k MItoroBomy TecTy 1o JUCLHUILIUHE.

5 Meroauyeckne ykKa3zaHusi AJdsi OOYYAIOIIMXCA MO W3YYEeHMIO M peau3aluu
AUCHUILIMHBI (MOZYJIs1)

5.1 Meroanueckue peKOMeHAAUMH OOYYAKIIUMCH MO0 M3YYEHHI0 UCHMIUIMHBI M 10
00ecIeYeHN 0 CaMOCTOSITeJIbHOM padoThI

[Mpu peanu3anuu TUCHUIUTAHBI (MOIYJIsI) MPUMEHSETCSl 3JICKTPOHHBIN Y4eOHBIH Kypc,
pa3MelEHHbIN B cUCTeMe 3IIeKTpoHHOro o0ydyenus Moodle.

JInst obecrieueHusi CHCTEMAaTHUECKON U PEryJIIpHON paOOThI 10 U3YyUCHUIO TUCIUTUTHHBI U
YCIEITHOTO TPOXOXICHHUS TEKYIIMX M IPOMEKYTOYHBIX KOHTPOJIBHBIX HCIBITAHUN CTYIEHTY
PEKOMEHYeTCs IPHIIECPKUBATHCS CIIEAYIOMIETO MOPSIIKA OO0 YUSHHUS:

- CAMOCTOSITEIILHO OIPEJICTTUTh 00bEeM BpeMEHH, HEOOXOAMMOTO JIIsl TPOPAOOTKH KaXK 0N
TEMBI,

- peryJsipHO HW3y4yaTh KaXIyH TeMY AWCIHIUIMHBL, HUCIONB3Ys Pa3IUYHbIE (OPMEI
WHAUBUAYAJIbHON paboThI;



- COTJIaCOBBIBATh C MPEIOIaBaTeNEM BBl PAOOTHI [0 U3YUEHHUIO TUCIUILTUHBI.

[Ipn BBIONIHEHUU HWHAWBUIYaJbHBIX JOMAIIHUX 3aJaHUl HEOOXOIHWMO MCIIOJIb30BATh
TEOPETUYECKHI MaTepuall, JeaTh CCBUIKM Ha COOTBETCTBYIOIIME TEOPEMBI, CBOMCTBA, (HOPMYIIBI
u np. Pemenne M/I3 BbimonHseTcs mOoApoOHO M COJAEPKUT HEOOXOJIMMBbIE MOSICHUTEIbHBIC
CCBLIKH.

CaMoCTOATENbHOCTh B yueOHON paboTe CrocoOCTBYET Pa3BUTHIO 3aWHTEPECOBAHHOCTHU
CTyJAGHTAa B U3y4yaeMOM MaTepHuale, BBIpadaThIBACT Yy HEro YMEHHE U MOTpeOHOCTh
CaMOCTOSITENIbHO TOJydyaTh 3HAHMS, YTO BEChbMa BaXXHO JJsi CIEHUAINCTa C BBICHIMM
00pa3zoBaHHEM.

Lenbto camocToATENHHOM PabOThl CTYJEHTOB SABIISETCS OBNaZieHHe (PyHAaMEHTATIbHBIMU
3HAHUSMH, TPOPECCHOHATBHBIMA YMEHHUSMH ¥ HABBIKAMU JIEATEIIHOCTH MO MPOQHIII0, OIBITOM
TBOPYECKOI, UCCIIeI0BATEIbCKON e TEIbHOCTH.

CamocrosaTenbHas paboTa CTyIEHTa BKIIIOYAET CIEAYIOUINE BU[bI, BBIOJHSIEMBIC B
cooTBeTcTBUU ¢ DenepanbHbIM TOCYJApPCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM BBICIIETO
o0Opa3oBaHus ¥ pabOYNM yIeOHBIM TTAHOM:

- ayauTOpHas CaMOCTOSITENIbHAs paboTa CTyIEHTa IOJA PYKOBOJICTBOM U KOHTPOJEM
npernoaaBaress Ha JIEKLNU;

- BHEayJUTOpHAsl CaMOCTOsATEeNbHasi paboTa CTyAEHTa MOJ PYKOBOJACTBOM U KOHTPOJIEM
IpenojaBaTesis: U3y4eHUE TEOPETUUYECKOTro MaTepHualia, MOArOTOBKA K ayAMTOPHBIM 3aHSATHUSAM
(Jlek1us, MpakTUYecKoe 3aHATHE, KOJUIOKBHYM, KOHTPOJbHas padoTa, TECTUPOBAHUE, YCTHBIM
OIIpOC), AONOJHUTENIbHbIE 3aHATHS, TEKYIIIME KOHCYJIbTA[UH 110 AUCLUILINHE.

B kadectBe camocTosTeNbHON pabOTHl MpeIonaraeTcsa U3yuyeHue HEKOTOPhIX pasJieioB
JUCIUIINHBL:

- DJIEMEHTHI BEKTOPHON anreOpbl (CKalspHbIE M BEKTOPHBIE BETUYMHBI. BekTophl Ha
MJIOCKOCTH U B TIpocTpaHcTBe. Paanyc-sexTop. Onpenenenue JIMHBI (MOTYJIs) BEKTOpA; HYJIEBOU
BEKTOD; paBHbIC, NMPOTHUBOIOJIOKHBIE, KOJUIMHEAPHbIE U KOMIUIAHAPHBIE BEKTOPHI. JInHelHbIe
orepanuy HajJ BEKTOpaMH: CIIO)KEHHE BEKTOPOB M YMHOJKEHUE BeKTopa Ha uucio. CBoiicTBa
JUHEHHBIX onepauuii. JInHeliHbIe onepanuy HaJ BEKTOpaMu B KOOpAMHATHON (opme. [enenue
oTpe3ka B JaHHOM OTHoOIIeHHU. CKaJaspHOE TMPOU3BEJAEHUE BEKTOPOB U €ro CBOWCTBA.
@U3NYECKUI CMBICI CKaIIpHOro mpousBeneHus. CKalsipHOE NPOU3BEIECHUE BEKTOPOB B
KoopauHaTHOM Gopme. Kocunyc yria mexay BeKTopaMu. Y ClI0BHE KOJJTMHEAPHOCTH BEKTOPOB.);

- IOBEPXHOCTH (TMOBEPXHOCTH BTOPOr0 MOpSAKA M MX KAHOHWYECKHE YPaBHEHUS.
[ToBepxHocTH BpameHus. [lunuaapuyeckue nosepxHoctu. Konnueckue noBepxHocT. MHUMBIE
noBepxHocTu. Dmuncoua. ['unepdonounast. [lapadononasl. MeTos ceueHuit A uccnen0BaHus
U TOCTPOEHHsS IMOBEpXHOCTEW BTOporo mnopsaka. OOmiee ypaBHEHHE IMOBEPXHOCTH BTOPOTO
HOpsi/IKa U ero MpUBEJCHHE K KAHOHUYECKOMY BUY).

KoHTposib ycieBaeMOCTH OCYIIECTBISIETCS B COOTBETCTBUHM C PEUTHHIOBOM CUCTEMOU
OLIEHKHU 3HaHU# cTyaeHToB. OueHKa Mo JucuuIuiHee onpeaensercs no 100-0anbHoi 1mkane Kak
cymma 0OajuioB, HaOpaHHBIX CTYJACHTOM B pe3yibTaTe pabOThI B ceMecTpe: 00s3aTeIbHBIMU
O0aulaMu  OLEHMBAETCS IOCEIIEHUE JIEKIMOHHBIX 3aHATHH, paboTa Ha MNPAKTUYECKHX
(ceMHHapCKuX ) 3aHATHUSIX, TEOPETUUYECKHM OITPOC, TECTHI, BHIIOJHEHNE KOHTPOJIbHBIX padoT, U/13,
IPEIYCMOTPEHHBIX YU€OHBIM IJIAHOM.

Pacrnipenenenuie 6ainoB 10BONUTCS A0 CTYACHTOB B Hayajie CEMECTpa.

VY4eOHbIM MJIaHOM HPEAyCMOTPEHBI KOHCYNIbTAIIUH, KOTOPBIE CTYIEHT MOXKET MOCeIaTh
T10 JKEJIAHUIO.

[Tpu peanu3anuu AUCHUILTUHBI (MOTYJIs) TPUMEHSETCS AJIEKTPOHHBINA y4eOHBIN KypC,
pa3MenIEHHbIN B crcTeMe AIeKTpoHHOTro o0yuenus Moodle.




5.2 OcobGennocTn OopraHm3anvm Oﬁy‘leﬂl/lfl it JiMi € OrpaHM4Y€HHBIMHM BO3MOKHOCTAMMU
3A0POBbS U HHBAJIU/A0B

[Tpr HEOOXOIMMOCTH OOYJAIOIIUMCS U3 YUCIIA JIUI C OTPAHHYEHHBIMA BO3MOYKHOCTSIMU
3JI0POBBS U HHBAIHIOB (110 3asBJICHHUIO 00YYArOIIErocs) MPeI0CTaBIIsIeTCs yueOHas
uH(pOpMAIIKS B JOCTYIHBIX (POpMax ¢ y4eTOM MX WHAMUBUAYAIBHBIX MICUXO(DU3NIECKIX
0COOEHHOCTEH:

- JUIS JIULL C HAPYLIEHUSIMU 3PEHUS: B TIeUaTHOU (hopMe yBeTMUEHHBIM LIPUPTOM; B hopme
AJIEKTPOHHOTO  JIOKYMEHTA; WHJVBHUIyaJIbHbIE  KOHCYJbTAllMU  C  [PHUBJICYCHUEM
TUdI0CYpIOTIEPEBOIUNKA; HHANBUAYAIbHbIC 331aHUS, KOHCYIbTAIMH U JP.

- JUIsL JIUIT C HAPYIIEHUSIMU CITyXa: B TieyaTHOU hopMme; B (hopMe dTEKTPOHHOTO JOKYMEHTA;
WHAUBUAYalIbHbIE KOHCYJNbTAIUM C TPUBJICUEHUEM CYPAONEPEBOJUMKA; HWHAMBHUAYaJIbHbIC
3a/1aHus], KOHCYJbTAllUU U Jp.

- 17151 JIUI] C HAPYILIEHUSIMU OMIOPHO-JIBUTATENILHOTO armapaTta: B ne4atHoii oopme; B popme
AJIEKTPOHHOTO JOKYMEHTA; UHIUBUIyAJIbHBIC 33/IaHUsI, KOHCYJIbTAIIUU U JIP.

6 @oHa OLEHOYHBIX CPEACTB JIfl MPOBeIeHUs] TEKYIIero KOHTPOJISl M MPOMeKYTOYHOI
arrecTauMu 00y4aroIMXCcs M0 JUCUMILINHE (MOIYJII0)

B cootBerctBum c¢ tpeboBanusmu DPI'OC BO pans arrectanuu 0oOydaroImIUXCs Ha
COOTBETCTBUE WX IEPCOHATBHBIX JIOCTIDKCHUH IUIAHUPYEMBIM pe3yiibTaTaM OOYYCHHS TI10
JTUCIUILIMHE (MOJIYJI0) CO3/1aHbl (JOH/IBI OLIEHOYHBIX CPEICTB. THUIMIOBBIE KOHTPOJIbHBIC 3a/1aHNUS,
METOJIMYECKUE MaTepUalibl, OINPEACIAIONIME MNPOLUEAYPhl OLUECHHUBAaHUS 3HAHWN, YMEHHU H
HABBIKOB, & TAKXKE KPUTEPUH U MOKA3aTENU, HEOOXOANUMBIE JUISI OLIEHKH 3HAaHUH, yMEHUI, HAaBBIKOB
U XapakTepu3yllnue dTambl (HOPMHUPOBAHHS KOMIIETCHIIMH B  IPOIECCE OCBOCHUS
00pasoBaTebHON MTPOrpaMMBbl, IIpeACcTaBiIcHbI B [IpumoxeHun 1.

7 Y4eOHO-MeTOAMYeCKOe M HH(POPMALMOHHOE o0ecneyeHue TUCHMIINHBI (MOYJIs1)

7.1 Ocnoenas numepamypa

1. BboprakoBckuii, A. C. JIuneitnas aireOpa U aHamuTA4YeCKast reoMeTpus. [IpakTukym :
yuebHoe ocobue / A. C. boprakoBckuii, A. B. [TanteneeB. — Mocksa : UHOPA-M, 2023. —
352 ¢. — (Bwicmiee oOpa3oBanue: bakamaBpmar). - ISBN 978-5-16-010206-1. - Tekcr :
anekTpoHHbIl. - URL: https://znanium.ru/catalog/product/1981598  (nara  oOpareHus:
31.05.2026)

2. Pynpix, b. M. Jluneiinas anredpa : yueOHoe nmocobue / b. M. Pyasik. — Mocksa :
NH®PA-M, 2023. — 318 c. — (Bricmiee obpa3oBanue: bakanaspuar). - ISBN 978-5-16-004533-
7. - Tekcr : snekrponnslif. - URL: https://znanium.com/catalog/product/2045820 (/ara
obparenus - 05.09.2025)

3. CopokoBuuHa (Ky3pmuna), M. A. JluneiiHas anreOpa u aHaJIWTHYECKas F€OMETPUS:
aHajuTH4eckas reomerpus : yueOHnoe nocobue / . A. Copokoanna (Ky3smuna). — Ka3zans :
KHUTY-KAU, 2024. — 100 c. — ISBN 978-5-7579-2729-9. — TekcT : 3neKTpoHHbIH // JlaHb :
SIIEKTPOHHO-OnOMmoreunas cucrema. — URL: https://e.lanbook.com/book/453329 (nara
oOpamtenus: 25.05.2026). — Pexxum poctymna: i aBTOPU3. MOJIb30BaTENICH.

7.2  Jlonoanumenvhas numepamypa

1. Toramos A. I1. JUHEMHAS AJITEBPA U AHAJIMTUYECKAS TEOMETPUSIL.
Y4eOHUK W TPakTUKyM JJs By30B [DnekTpoHHBIH pecypc]| , 2020 - 309 - Pexxum mocryna:
https://urait.ru/book/lineynaya-algebra-i-analiticheskaya-geometriya-451035



2. CabutoB U. X., Muxanes A. A. JUHEMHAS AJITEBPA 1 AHAJIUTUYECKAS
I'’EOMETPUS 2-e uzn., uctip. u gom. YuedHoe mocodue 1j1st By30B [ DIeKTpoHHBIH pecypce], 2021
- 258 - Pexxum mocryma: https://urait.ru/book/lineynaya-algebra-i-analiticheskaya-geometriya-
473302

7.3 Pecypcor ungpopmayuonno-menexommynukayuonnou cemu '""Humepnem',
6Kn0uan npogeccuonanvhovie 06a3vl OAHHLIX U UHPOPMAUUOHHO-CHPAGOUHbIE
cucmemsl (npu HeobX00UMOCMU):

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

2. DnextpoHHO-OMOMMoTeyHas cucrema "ZNANIUM.COM"

3. DnekTpoHHO-OubMoreunas cucrema "JIAHB"

4. DnexkTpoHHO-OMONMMOTeUHass cucremMa u3ngatenbcrBa "HOpalt' - Pexkum pocryma:
https://urait.ru/

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

6. Ilpesumentckas OubOmuoreka wuM. b.H.Enpimua (0a3a [maHHBIX —pa3iHYHBIX
npodeccuoHanpHbIX o0nacteit) - Pexxum noctyna: https://www.prlib.ru/

7. Wudopmanmonno-cripaBounas cucrema "Koncymprant Ilmoc" - Pexum noctyna:
http://www.consultant.ru/

8 MarepuajibHO-TeXHHYECKOe olOecrnedeHHe THCHUIUIMHBI (MOAYJIsI) M IepevYeHb
HHPOPMALMOHHBIX TEXHOJIOTHi, UCNOJIb3yeMbIX NPH OCYIIeCTBJIEHHH 00pa30BaTEJIbHOIO
npouecca no JMCHUILVINHE (MOAYJII0), BKJIOYAas NepeYeHb NPOrpaMMHOro odecreveHust

OcHOBHOE O6ODVI[OBaHI/I€Z

e Mynbt. Mmeauitabiii kommiekT Ne 2: Ilpoektop Panasonic PT-LX26HE, nmoronouynoe
kperienne Tuarex Corsa, kiemmHblii Moaynb Kramer WX -1N, konnektop VGA, skpan Lumien
Ecopicture

e Mynerumeuiinas Tpuoyna E-Station S

e [Ipoextop Ne 1Epson EB-480

[IporpamMMHoe obecrieyeHue:

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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