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PaGouasi nporpamma aucuuniauHel «Anrebpa M reomerpus» cocrasieHa B_2019
roay B coorBeTcTBUU ¢ TpeboBanusmu GPI'OC BO no HanpaBieHHIO MOATOTOBKU
02.03.02 — dynpameHtanbHas WHbOpMmaTHka U MHPOPMALIMOHHbIE TEXHOJOTUU

(ypoBeHb OakasiaBpuara)
or 23.10.2017 r. Ne 808

Pa3pabotuuk: kadenpa nuddepeHunanbHbIX ypaBHEHUN U (DYHKLIMOHAIBHOTO
aHanusa,
No6parumos Mypan ["ajpkueBud, K. ¢.-M. H., TOLUEHT.

Pabouas nporpamma JucumIiivibl 0100peHa:

Ha 3aceianny Kadeapsl auddepeHranbHbIX ypaBHEH!H U (YHKIIHOHAIBHOIO
ananuza ot «19 » Ll 7 2019 r., nporokon N 9.

3aB. kadenpoii ,@r CupayauHoB M.M.

Ha 3aceJlaHiy MeToimuecKkoi KOMUCCHHU (paKyﬂbTCTa MaTeMaTUKHU U KOMIIBIOTEPHBIX

HayK OT «& & » 2019 r., nporokon Ne & .
[Ipencenareis beibanaes B./1.
PaGouas nporpamma AMCUMITIMHBL COIIaCOBaHa C quqecxuM
yrpasierreM « S0 » OX 2019r.

" |



AHHOTalMs padoyeid MporpaMMbl JUCUHUIIJIMHbBI

Hucrummaa «Anrebpa W reoMeTpus» BXOAWT B oOs3atenbHyro 4dacth OITOIT
o0pa3oBaTeabHOM IpOrpaMMbl OakanaBpuara o HaIPaBJICHUIO
02.03.02 - dynnameHTanbHas nHGOpMaTHKa U HHOOPMAITMOHHBIE TEXHOJIOTHH.
Jucrummaa peanu3yercs Ha (DakyJbTeTe MaTEeMaTHKH W KOMOBIOTEPHBIX HAyK
kadenpoit auddepeHIanbHbIX YpaBHEHUN U (YHKIIMOHATLHOTO aHaJn3a.

Conepxxanue  JIHCUUIUIMHBI ~ OXBATBIBAET KPYr  BOIPOCOB, CBSA3AHHBIX C
(hopMUPOBAHUEM U PA3BUTHEM Y CTYJIEHTOB MPOGECCHOHAIBHBIX M CIEIHATbHBIX
KOMIIETEHIIMHA, TO3BOJIAIONIMX UM Ha 0a3e OCBOCHHBIX TEOPETHUECKHX U
IIPAKTUYECKUX OCHOB MaTeMaTU4eCKOro arrapara OCYILIECTBIISTh
npodeccuoHaIbHYI0 ACSITEIBHOCTb.

JlucruruinHa HateneHa Ha (G OPMHUPOBAHKE CISAYIOMUX KOMIETEHITUN BBITYCKHHUKA!
yHUBepcalbHbIX — YK-1,

obmenpodeccnonanpHbx — OIMK-1

npodeccnonanpHbix — [IK-2.

Hpenoz[aBaHHe AUCHUIUIMHBI HpeayCcMaTtpuBacT IIPOBCACHUC CIICAYIOINIMX BHIOB
y‘le6HBIX 3aHITHUU: JCKIINHU, TTPAKTHYCCKHUC 3aHATUA, CAMOCTOATCIIbHAA pa60Ta.

Pabouass mporpamma JIUCHUIUIMHBI TPEIyCMaTPUBAET MPOBEIACHUE CIEAYIOMIMX
BUJIOB KOHTPOJSI yclieBaeMoCcTH B (opMe KOHTpOJbHas paboTa, KOJIOKBUYM U
TECTUPOBAHUE M MPOMEKYTOUHBIN KOHTPOJIb B (popMe 3aueTa U IK3aMeHa.

OO0beM TUCIUTUTHHBI 8 3aUeTHBIX €AWHHUI], B TOM YHCJIE B aKaIEMHUECKUX Yacax 1m0
BHJIaM y9€OHBIX 3aHSATUI
O0beM MUCIUIUTUHEI B OYHOU (hopme

Y4eOHble 3aHITHSI HA OYHOM OTAEJIEHUHN dopma
B TOM YUCIIE: IIPOMEKYTOUHOU
o KonTakTHas pabota oOyyaromuxcs ¢ npenogasateneM | CPC, B aTTeCTaIluu
3 U3 HUX TOM (3auer,
2 g o Jlexn | JaGopa | ITpaktnu | KCP | xoHcyms | uuciae | auddeperimposa
© 2 S HHBIA 3a4eT
2 o WU | TOPHBIE | €CKHE TaIluu DK3aMe )
a 3aHATH | 3aHATUA H 3K3aMeH)
s
1 144 | 68 34 - 34 - - 76 3auer
2 144 | 52 26 - 26 - - 92 9K3aMeH
utoro | 288 | 120 60 - 60 - - 168 3a4eT, DK3aMCH




1. Hean ocBoeHUs TUCHUTIINHBI

[lenssMu oOcCBOEHUS NUCHMIUIMHBI AJreOpa W TeoMeTpusi SBISETCS W3yUYCHUE
CTyJICHTaMU TaKHWe MOHATUWM KaK MaTpuila, OMPEACNIUTENIH N-TO MOPSAIKA, METOIbI
pEIICHHs] CUCTEM JIMHEHHBIX anreOpandeckux YpaBHEHUN, MHOTOWICHBL Takke
CTYJCHT JIOJDKEH YCBOUTH MOHSITUE MPOCTPAHCTBEHHBIX OOBEKTOB (TOUKH, MPSIMbIE,
IJIOCKOCTH, (UTyphl, Te€la W T.A.) C MOMOIIBI0O METOJIa KOOPJWHAT, HUCIOIb3YS
anmnapar ajareOpsl.

2.Mecro nucuuminnebl B crpykrype OIIOII 6akanaspuara

HuciuminHa «Anredpa U reoMeTpus» BXOAUT B oOs3aTenbHyro 4vactb OITOIL
o0Opa3oBaTeIbHON IIPOrpaMMBI OakasiaBpuaTa 1o HaIPAaBJICHUIO
02.03.02 - dyHnamenTanbHas nHGopMaTHKa U HHGOOPMAITMOHHBIE TEXHOJIOTHUH.

Anrebpa u reoMeTpusi SBIAIOTCS OJHUMHU U3 HAayalbHBIX Pa3/ieJIOB COBPEMEHHOU
MaTeMaTUKU W HWIPalOT BAXHYIO pPOJIb B OCO3HAHHOM OCBOEHUU JPYI'HX
MaTeMaTHYeCKUX W TPUKIAIHBIX JUCHMIUIMH, T.K. ammapaTr aireOpbl U METOIbl
AQHAJIUTUYECKOW T'E€OMETPUM HAXOLAT CaMO€ IIMPOKOE IPHUMEHEHHWE BO MHOTHX
HayKax, Ha MEPBBIM B3IV, BECbMA OTAAICHHBIX OT MATEMaTUKHU. DTH JTACHUIUIMHBI
BMECT€ C MaTeMaTHYECKUM aHaJIU30M, Teopue (YHKIHMH KOMIUIEKCHOIO U
JNEHCTBUTENBHOIO IEPEMEHHOTO SIBISIOTCA (PYH/IaMEHTOM, Ha KOTOPOM CTPOUTCS BCS
MaTeMaTH4eCKasi HayKa.

3. Komnerennun ody4yarouerocsi, GopmMmupyembie B pe3yJibTaTe 0CBOCHHUS
AUCHMILIAHBI (MepeYeHb IIAHNPYEMbIX Pe3yJIbTaTOB 00y4YeHH)

Kon u Kon u naumenoBanue | [lnanupyemblie pe3yjbTaThl 00y4eHHsl
HAHMeHOBaHHe HHIMKATOpPa
KOMIIETEHI[UH U3 | T0CTHKEHUS
®rocC BO KOMIIeTeHI Uil (6

coomeemcmeauu ¢

110011 (npu nanuuuu))

YK-1 YK-1.1. 3HaeT: npUHIHUIIBI cO0pa, 0TOOpa U 0600IICHHS

Cnocoben 3HaeT NPUHLIHUIIBI uH(bOpMaInu.
OCYILECTBIISITh cbopa, otOopa u YMeeT: COOTHOCUTH Pa3HOPOIHBIC SIBJICHUS U
MIOUCK, 00001IeHIS CUCTEeMaTH3HPOBATh X B paMKaxX N30paHHBIX
KPUTUYECKUN MH(pOpMaLINH. BUIOB IPO(ECCUOHATBHON IEATETHHOCTH.
aHanu3 u cuTe3 | YK-1.2. Hmeet: npakTUyecKuil ONbIT paboOThI €
UHpOpMaLNH, YMeeT COOTHOCUTh UH(POPMAIIMOHHBIMH O0BEKTAMHU U CETHIO
MPUMEHSITh pa3HOpPOAHBIC siBeHUsS | VIHTepHET, OMBIT HAyYHOTO MOUCKA, OMBIT
CUCTEMHBIN U CUCTEMATU3UPOBATh oubimorpaduyeckoro pa3bICKaHHs, CO3IAHHS
MOJIXOJT st UX B paMKax HAYYHBIX TEKCTOB.
pelieHus n30paHHbBIX BUJIOB
MOCTaBIIEHHBIX npodeccroHanbHOM
3a1a4y NESITEIbHOCTH.

YK-1.3.

Nmeet npakTuyeckuit

OTIBIT pabOTHI C




MH(POPMALIMOHHBIMH
00BEKTaMU U CEThIO
NHtepHeT, onbIT
HAy4YHOTI'O TOHUCKa,
OTIBIT
oubmmorpaduaeckoro
pa3bICKaHus, CO3/1aHus
Hay4YHbIX TEKCTOB.

OIIK-1
Cnocoben
MPUMCHSITh
byHI1aMeHTaIbHbI
€ 3HaHUS,
MOJIyYEHHBIC B
obnactu
MaTeMaTHYECKHUX
U (1m)
€CTECTBEHHBIX
HayK, U
UCIIOJIb30BATh MX
B
npodecCuoHAIBH
Ol AEeATENbHOCTH

OIIK-1.1.

3HAET OCHOBHBIE
MTOJIO’KEHUS ¥ KOHISTIIIHU
B o0nactu
MaTeMaTUYECKUX U
€CTECTBEHHBIX HAYK,
bazoBbie Teopuu u
HCTOPHH OCHOBHOTO,
TEOPUU KOMMYHHUKAITUH,
3HAeT OCHOBHYIO
TEPMHHOJIOTHIO.
OIIK-1.2.

YMeeT ocyniecTBIsATh
TIePBUIHBIN COOp U
aHaIM3 MaTepuana,
WHTEPIPETUPOBAThH
pa3iugHbIC
MaTeMaTUYeCKHE
OOBEKTHI.

OIIK-1.3.

Nmeer npakTuyeckuit
OTIBIT PaboTHI C
pEIICHUEM CTaHIAPTHBIX
MaTeMaTH4YeCKUX 3a7ad U
MIPUMEHSIET €T B

3HaeT: OCHOBHBIE MOJIOKEHUS U KOHLENIUYU B
00J1acCTH MaTeMaTUYEeCKUX U €CTECTBEHHBIX HayK,
ba3oBble TeOpUM U UCTOPUH OCHOBHOI'O, TEOPUU
KOMMYHHKAIMH; 3Ha€T OCHOBHYIO TEPMHUHOJIOTHIO.
YMeeT: oCylIeCTBIATh NEPBUYHBIN cOOp U aHATIU3
MaTepHaa, HHTEpIPEeTUPOBATh PAa3IUUHbIE
MaTeMaTHYECKUE OOBEKTHI.

Mmeer: npakTHUeCKUil ONBIT pabOThI C peIIEHUEM
CTaH/IapTHBIX MATEMaTUYECKHUX 3a]a4 U
IPUMEHSET ero B Npo(hecCHOHAIBHON
JESATEIBHOCTH.

npohecCUOHANTBHOM
JACATCIBHOCTH.
IK-2 IIK-2.1. 3HaeT: OCHOBHbIE METO/IbI PELIEHMSI TPUKJIIaIHbBIX
CrniocobHOCTh 3HaeT OCHOBHBIE 3ajia4, COBPEMEHHbIE METO]Ibl MHPOPMALIMOHHBIX

MMOHUMATh U
MIPUMEHSITH B
Hay4HO-
HCCIEA0BATENbCK
Oi Y PUKJIATHON
JIeSITeIbHOCTH
COBPEMEHHBII
MaTeMaTHYeCKHI
amnmapar,
OCHOBHEIE
3aKOHBI
€CTCCTBO3HAHUS,
COBPEMEHHBIC
SI3BIKU
porpaMMHUpOBaH
us u
MIpOrpaMMHOE
obecneyeHue;

METO/Ibl pEeIIECHUs
IIPUKJIAIHBIX 3a7a4,
COBPEMEHHBIE METO/BI
MH(POPMALMOHHBIX
TEXHOJIOTUH.

MK-2.2.

YMeeT KOppEKTHO
0(hopMHUTE pe3ysIbTaThl
Hay4HOI0 TpyJa B
COOTBETCTBUH C
COBPEMEHHBIMU
TpeOOBaHUSIMU.
IIK-2.3.

Nmeer npaktuueckuit
OIBIT UCITOJIB30BAHNUS
CETH

WNHreprer,
AHHOTUPOBAHUS,

TEXHOJIOTHIA.

YMmeeT: KOPpEeKTHO OHOPMUTD PE3yIHTATHI
HAYYHOTO TPYJia B COOTBETCTBUH C COBPEMEHHBIMU
TpeOOBAHUSIMU.

HNmeeT: mpakTUYECKUI ONBIT UCIIOJIB30BAHUS CETH
HuTepHeT, aHHOTUpOBaHUs, pedeprupoBaHus,
OoubrorpadUIecKoro pa3bICKaHUs U OMUCAHUS,
OTIBIT pa0OThI C HAYYHBIMH UCTOUYHUKAMHU.




OTepalvOHHbIE pedepupoBanus,
CHUCTEMBI U oubnorpaduaeckoro
CeTeBbIe pa3bICKaHus U
TEXHOJIOTHH. OITMCaHMSI, OTIBIT
paboThI ¢ HAYYHBIMU
MCTOYHHUKAMHU.

4. O0beM, CTPYKTYpPA U coJep:KaHue JUCHUIINHBI

4.1. O0beM TUCHUIIMHBI COCTABJIAET 8 3aUeTHBIX eTHHMIL, 288 akaJeMHUYeCKHX
JacoB

4.2. CTpyKTYypa JTUCUMILIHHBI

Buabl yuednoit DopMbl
Pa3gennbl 1 TeMBI padoThI, BKJIOYAs g TeKyIIero
Ne AUCUHMILINHBI < CaMOCTOSITE/ILHYIO0 L§ KOHTPOJIA
n/n = padoTy CTyIeHTOB U | & ycneBaeMoCTH
= 2 TPYA0E€MKOCTH (B QE (o HexeasiMm
2 g qacax) o cemMecTpa)
% = ° o dopma
© S % =1 Sl 3 MPOMEKYTOYH
2 g = 5% S oi
= = s @ =| S
=S| EE| 2 Egl 2 aTTecTAlUH
Z | 3 E Sl 5 z O (mo
= - Al Rl cemMecTpam)
1 Moayasb 1. KoMmiuiekcHbIe YHCIa
2 Tema 1. KomiuiekcHbie 1 1-4 8 8 20 TectupoBanue,
yucna. /[ByuieHnsle MMCbMEHHAs
ypaBHeHus. Pemenue KOHTpPOJIbHAS
ypaBHeHUH 3, 4 CTeNEHHU. pabora
3 Hroro no moayo 1: 1 1-4 8 8 20 Komnoksuym
4 MonayJab 2. MaTpuubl M onipeieuTe
5 Tema 2. MaTpuiisi, 1 5-6 4 4 8
AEUCTBUS HAJlI MATPULIAMHU.
Onpenenurenu N-To
nopsiaka. CoiicTBa TectupoBanue,
onpenenutene. Teopema MUCbMEHHAs
Jlannaca. KOHTpPOJIbHAS
6 Tema 3. O6partHas 1 7-9 6 6 8 pabota
Matpuua. Panr maTpuiibl.
7 Hroro no moayo 2: 1 1-9 10 |10 16 Komnoxsuym
Monayab 3. Cucrembl JUHEHHBIX ajJredpanveckux ypaBHeHNH
Tema 4. Cuctemsl 1 10-14 | 8 8 20
JTUHEHHBIX anre0panyecKux TectupoBanue,
ypaBHEHUN. MeTo b1 NUCHbMEHHAS
pelieHusl CUCTeEM KOHTpPOJIbHAA
JTUHCHHBIX aNTreOpandecKux pabota
YPaBHEHUH.
9 Hroro mo Moy 3: 1 10-14 | 8 8 20 Komioksuym




10

Monayab 4. MHOTo4JIeHbI.

11 | Tema 5. MHOTOYJIEHBI, 1 15-18 | 8 8 20 TectupoBanue,
HO/I. Cxema I'opuepa. MACbMEHHAs
OcHoBHas TE€OopEMa KOHTpOJIbHAs
anreOpsl. pabota

12 | Wroro mo moay.o 4: 1 |15-18 |8 8 20 Konnoksuym

13 | Uroro 3a 1 cemectp: 1 1-18 |34 |34 76 3auer

14 | Moayas 5. Ilpocreiimmue 3a1a4u aHATUTHYECKOI reomeTpun. BekTopsl

15 | Tema 6. [Ipenmer u 3amgauun | 2 1-2 4 4 10
AT". CucteMbl KOOpIMHAT.

[Ipocreiimue 3anaun

AHAJIMTUYECKON Tecruposase,

- MUChMEHHAs
16 | Tema 7. JleiicTBus HaJ 2 3-4 4 4 10 KOHTPOIBHAA

pabota

BekTopamu. CKalspHoe,

BEKTOPHOE, CMEIIaHHOE

IIPOM3BECHUE BEKTOPOB.

17 | Utoro mo moayaio 5: 2 1-4 8 8 20 KonnokBuym

18 | Moayasb 6. IlpsiMasi 1 MJIOCKOCTb.

19 | Tema 8. [Ipsmas Ha 2 5-8 8 8 20 TectupoBanue,
I10CKOCTH. [IITOCKOCTS. MMACbMEHHAs
[Ipsimast B mpocTpaHCTBE. KOHTPOJIbHAS

pabota

20 | Mitoro mo moayJio 6: 2 5-8 8 8 20 Konnoksuym

21 | Moayas 7. Kpussle 2-ro nopsinka. [loBepxHocTH 2-1o nNopsiaKa

22 | Tema 9. Kanonuueckue 2 9-10 |4 4 8
YpaBHEHHS KPUBBIX 2-TO
nopsiaka. YpaBHEHUS
KPHUBBIX 2-TO MOPSAKA B
MIOJISIPHOM CUCTEME Tecruposanne,
KOODJIMHAT. MUChbMEHHAs

23 | Tema 10. YpasHeHus 2 [11-13 |6 |6 8 KOHTPOJIbHAA

. pabora
MOBEPXHOCTEH BpaIICHUSI.
Kanonuueckue ypaBHeHUS
MTOBEPXHOCTEN 2-TO
MOPsIKA.

24 | Utoro mo moayJo 7: 2 9-13 |10 |10 16 KomnokBuym

25 | MoayJsb 8. IloaAroToBKa K 3K3aMeHy

26 | IloaroroBka K 9K3aMEHY 2 14 36 DK3aMeH

27 | Mroro mo moayJio 8: 2 14 36 DK3aMeH

28 | UToro 3a 2 cemecTp: 2 1-14 |26 |26 56 OK3aMeH

29 | Uroro: 1-2 |1-32 |60 |60 94 DK3aMeH

4.3. Coaep:kanue TUCUUILIMHBI, CTPYKTYPHUPOBAaHHOE 110 TeMaM (pa3aesiam)
4.3.1. Cooepicanue 1eKYUOHHBIX 3AHAMUI O OUCUUNTIUHE

TPUTOHOMETPHUYECKAS

1 cemecmp

Mooynw 1. Komnnekcuwvie uucna
Tema 1. KowmmnekcHble uwncna, omepanuy Haj HUMH. AnreOpanueckas u

dbopmMa  KOMIUICKCHOTO

quciaa.

H3Bieuenne

KOpHS



KBaJpPAaTHOTO U3 KOMIUIEKCHOTO yucia. Bo3BegeHue B CTENEHb U U3BJICYEHUE KOPHS
N-oi crenenu. /JByunenHble ypaBHeHus. Pemenue ypaBuenuii 3, 4 creneHu.

Mooyas 2. Mampuuvt u onpeoeaumenu
Tema 2. Matpuupbl, aeiictBus Haa marpuriamu. Onpenenurenn N-ro Mopsiaka.
CgoiictBa onpenenureneil. Teopema Jlamnaca.
Tema 3. O6partnas maTpuna. Panr maTpuiibl.

Mooyas 3. Cucmempl TUHEHHBIX al2eOpauieckKux ypasHeHuil
Tema 4. OOuiye MOHATUS CUCTEMBI JUHEHHBIX alreOpanyecKux ypaBHEHUU.
Meton Kpamepa u MaTpuyHbIii METO/ PEIICHUsI CUCTEM JIMHEHHBIX allreOpanyecKux
ypaBHeHnii. Meton [aycca perieHus CHCTEM JIMHEHHBIX —anreOpandecKux
ypaBHeHun. Teopema Kponekepa-Kanemim COBMECTHOCTH CHUCTEM JIMHEWHBIX
anreOpanyecknx ypaBHeHUU. OMHOPOIHBIE CHUCTEMBI JHMHEHHBIX anreOpandecKux
YpPaBHEHUM.

Mooynws 4. Muozounenst
Tema 5. MuorouneHsl W JOCUCTBHSA HaJ HUMU. JledeHHE MHOTOYJICHOB C
octatkoM. Jlenutenn u ux cBoicTBa. Hambonbimmii oOmuil AeIUTeIb MHOTOWICHOB.
Anroputm  EBximpma  Haxoxnaenus HOJ[ MHorouneHos. B3anmMHO mpocCThIe
MHorowieHbl. Kopau wmuorounenoB. Teopema besy. Cxema ['opnepa. KpaTtHbie
KOpHU MHOTO4JIeHOB. OCHOBHAs Teopema aiuredpsl U ciaeAcTBUs U3 Hee. DopMyIbl
Buera.

2 cemecmp

Mooynw 5. IIpocmeituiue 3a0auu anarumuueckoii ceomempuu. Bexkmoput

Tema 6. Beenenue: npeameT u 3a7aui aHATUTHYECKONM reoMeTpuu. Appunnas
cucrema koopauHat B E; u Es. [IpsAmoyronpHas aexkaproBa cucteMa KOOPJAUHAT Kak
YacTHBIN ciydai oOmiet adhuHHOM crucTeMbl KOOPIUHAT.

[Ipocreimue 3ana4M aHATUTUYECKON T€OMETPUM:

1) paccrositHue Mexay TOYKaMmH; 2) JEJIEHHE OTpe3ka B JIaHHOM OTHOUIEHUU;
3) miomaab TPEyroJibHUKA.

[TonsipHasi cucteMa KOOpPJIMHAT HAa IUIOCKOCTH, IWIMHApHUYECKas U cdepuyeckas
CHUCTEMBI KOOPAMHAT U CBSI3b C IEKAPTOBOM MPSAMOYTOJIBHOM.

Tema 7. Bexrtopsl. CroxeHrHe BEKTOPOB. YMHOXKEHHE BEKTOpa Ha YHCIIO.
IloHATHE NMHEWNHOW 3aBUCUMOCTHM BEKTOpOB. baszuc. Teopema 0 €IMHCTBEHHOCTH
pa3noKeHHsl BEKTOpa Mo AaHHoMy Oasucy. Koopaumnatel Bektopa. CkansipHOe
IPOU3BENCHUE BEKTOPOB U €r0 CBOMCTBA. BEKTOpHOE MPOU3BENECHUE BEKTOPOB U €TI0
cBorictBa. (CMEIIaHHOE MPOU3BEICHUE BEKTOPOB W €ro CcBoOMCTBA. J[[BOWHOE
BEKTOPHOE MPOU3BEIAEHUE BEKTOPOB.

Mooy 6. IIpamasa u naockocmo
Tema 8. Ilpssmas nuHMS Ha TIOCKOCTH. KaHOHHMYECKOE M IMapaMeTpHYECKHE
YpPaBHEHMUS MPAMOW. YpaBHEHHE IMPAMOW, NPOXOAALIEH Yepe3 HJAaHHYIO TOUYKY
NEPHEHANKYJIIPHO JaHHOMY BekTopy. OOmiee ypaBHeHHME MpsMOA H  €ro



UCCJIENOBAaHNUE. YPaBHEHUE MPSIMOM, NPOXOMASIIEH uepe3 [BE [AHHBIE TOYKH.
VYpaBHeHue npsamMoil “B oTpe3kax’. YpaBHEHUE MPSIMOU C YTIIOBBIM KOA(DHUITHEHTOM.
Yron Mexay AByMsS NPSIMBIMH. Y CJIIOBUSI NAPaJUIEIbHOCTH U NEPIEHAUKYJIIPHOCTH
IByX TpsMbIX. HopmanbHOE ypaBHEHHME IIJIOCKOCTH W MPHUBEJACHUE OOIIETO
YpPaBHEHHUSI K HOpPMAJIbHOMY BHAY. PaccTosHME OT TOYKH 10 MPSAMOM Ha ILIOCKOCTH.
I1y40x npsAMBIX.

[TnockocTh. YpaBHEHHE MIIOCKOCTH MPOXOSIIEH uepe3 JaHHyo Touky. OOiee
ypaBHeHHE  IUIOCKOCTH. MccnmemoBanwe — oOmiero  ypaBHEHUS — TUIOCKOCTH.
[Tapamerpruueckne ypaBHEHHMSI IUIOCKOCTH. YPaBHEHHE IUJIOCKOCTH MPOXOISIIEH
yepe3 TpHU JIaHHBIE TOUYKW. YPaBHEHHME IUIOCKOCTH ‘B OTpe3kax’. YcCIOBUS
NapajuieIbHOCTH, TNEPHEHAUKYJISIPHOCTA W COBIAJEHHS JBYX IUIOCKOCTEM.
HopmanbHoe ypaBHEHHE IIJIOCKOCTH M MpHUBEIEHUE OOIIEro ypaBHEHHUS K
HOpMaJIbHOMY BHAY. PaccTosHME OT TOYKM 10 IUIOCKOCTH. IIydok mimockocTei.
Cas3ka mnockocrteil. KaHoHnueckoe U mapameTpuieckue ypaBHeHUs mpsiMoi B Es.

[Ipsimas kak JIMHUA NEPECEYEHUS ABYX IUIOCKOCTEN. Y CIOBHUS MapajuIeIbHOCTH
U TMEPNEHAUKYJISPHOCTA IBYX MNpsMmbix B Es. Ilpsamas m miockocts B Ez. Touka
TepeceYCHUst MIPSIMOU 151 IUIOCKOCTH. YcnoBus MapauIeIbHOCTH,
MEPIEHAUKYJISIPHOCTA W TMPUHANICKHOCTA NPSMOM M IUIOCKOCTH. YTOJ MEXIY
NpAMON M IUIOCKOCTBIO. YTOJ MEXIy IUIOCKOCTSMH. PaccTosiHMe OT TOYKH 10
npsMon B Es. Paccrosaue mexay nByms npsMbIMHA B Es.

Mooynw 1. Kpuebte 2-20 nopaoka. Ilosepxnocmu 2-20 nopaoka

Tema 9. OkpyXHOCTb. OJUIMIIC, BBIBOJ KaHOHHYECKOIO YpPaBHEHHS.
OKCIIEHTPUCUTET U JUPEKTPHUCHI dJutnrca. BoeipaxkeHne QokanbHBIX paguycoB Yepe3
skcieHTpucuter. KacarenbHas K simuncy. OnNTuueckoe CBOMCTBO 3JUIMIICA.

['unepOona. BbIBOA KaHOHMYECKOTO YpaBHEHUS. ACHUMITOTHI TUIEPOOIIBI.
Bripakenne HoKaTbHBIX PaIyCOB TUTIEPOOIBI Yepe3 IKCIEHTpUcUTeT. OnTudeckoe
CBOMCTBO TUIEPOOJIBI.

[TapaGona. BeiBom kaHoHHWuYeckoro ypaBHeHus. KacartempHass k mapabore.
OnTuyeckoe CBOMCTBO mapalosibl. YpaBHEHUS OUAMETPOB JILIUIICA, THIEPOOJIBI U
napadoJibl.

Tema 10. KanoHwmueckne ypaBHEHHS TOBEPXHOCTEH BTOPOTO TMOPSAKA.
[ToBepxHocTu BpamieHus. TpexocHbId mauncousi. OAHOMOIOCTHBINA TUNepOoIon,
JIBYTIOJIOCTHBIA THUMEpOoIonaA. DIUnTUYecKuil mapadonoua. ['umnepOonndeckuii
napabonous. Lunuaapudeckue mnoBepxHocTH. [IpsiMonuHelHble oOpa3yrome
OJIHOIIOJIOCTHOTO TUIEPOOIONIa U TUIEPOOIMYECKOro mapadoonaa.

Mooyns 8. Iloozomoexa K IK3ameny
4.3.2. Cooepicanue nadbopamopro-npaKmuiecKux 3aHAMUN no OUCYUNIUHE
1 cemecmp
Mooyne 1. Komnaekcuoie uucna

Tema 1. KommiexkcHbie yucia. JIBy4/ieHHbIe ypaBHeHUs. Pelnenue ypaBHeHui
3, 4 cTennenun



3anarue 1. KommuiekcHble uwncna. JleMCTBUSA HaAJ KOMIUIEKCHBIMH YHCIJIAMH.
Pemenue 3anau.

3ansitue 2. TpuroHomerpuueckas (opma KOMIUIEKCHOro uucia. Bospenenue B
crerneHb. Pemenue 3anau.

3ansaTue 3. KopHu n3 KOMIUIEKCHBIX yucen. J[BywieHHbIe ypaBHeHUs. Pemienue
3az1ad.

3ansarTue 4. Pemienue ypaBuenuii 3-if u 4-if crenenu. Pemenue 3anay.

Mooyns 2. Mampuuywst u onpedeaumenu
Tema 2. MaTpuubl, AeiictBus Hag MaTpuuamu. Onpeaeaurean N-ro NnopsiaKa.
CroiicTBa onpeneaureseit. Teopema Jlanuiaca
3ansitue 5. Marpunipl 1 aeicTBUS HAJ HUMH. Permenue 3amay.
3anaTue 6. Onpenenutenu N-ro mopsnaka. CpoiicTBa ompenenuteneil. Pemenue
3a7ad4.
3ansarue 7. Teopema Jlannacca BelunciaeHus onpeaenurencii. Pemienne 3anay.

Tema 3. O0paTHass maTpuna. Panr marpuunsl
3ansTue 8. Beruucnenue oOparHoit matpuisl. Permenne 3amad.
3ansaTue 9. Panr matpunel. Pemenue 3amay.

Moodynb 3. Cucmembol 1uHEUHBIX ancedpaudecKux ypasHeHuil
Tema 4. CucreMbl JTMHENHBIX aJredpandeckux ypasHeHuii. Meroabl penieHus
CHUCTEM JIMHEHHBIX aJIredpandyecKux ypaBHeHHH

3anarue 10. Cucrembl nuHEWHHBIX anreOpanmdeckux ypaBHeHuW. Teopema
Kponekepa-Kanemnu. Peumenue 3anau.

3anaTue 11. Merong Kpamepa pemieHus cucTeM JHMHEWHBIX anreOpandecKux
ypaBHEHHI. MaTpuyHbIi METOJl PELICHUS] CUCTEM JIMHEHHBIX aiareOpandyecKux
ypaBHeHMM.Pemenne 3anay.

3ausaTue 12. Merox laycca pemieHHss CHCTEM JIMHEWHBIX —alreOpanydecKux
ypaBHEeHuUi. Penienue 3agay.

3ansaTue 13. MeToapl pemieHnss OJHOPOAHBIX CHUCTEM JIMHEHHBIX alreOpandecKux
ypaBHeHuU. Penienue 3agay.

Mooynb 4. Muozounenol.

Tema 5. Muorouiensl, HO/I. Cxema I'opaepa. OcHOBHas TeopeMa ajareopsol
3ausitue 14. MHorowieHsl W JEUCTBUS Haja HUMU. JlelleHHME MHOTOWICHOB C
octaTkoM. Jlenurenu u ux cBorcTBa. Pemenue 3aaay.
3anusitue 15. HaubGonpmmit oOmuii 1eauTens MHOTOWICHOB. AnroputMm EBkimiaa
Haxoxaenuss HOJI MmHorowieHoB. B3auMHO npocTeie MHOTOUJIEHBI. Perienue 3aady.
3ausTue 16. Kopuu muorounenos. Teopema besy. Cxema ['opuepa. KpaTabie kopHu
MHOrouJeHOB. OcHOBHas Teopema anreOpsl U cienctBus u3z Hee. @opmynsl Buera.
Pemenue 3amay.

2 cemecmp.
Mooyne 5. IIpocmeituiue 3a0auu anarumuueckoii 2ceomempuu. Bexkmoput



Tema 6. IIpeamer u 3axauu AI'. Cucremsl koopauHart. IIpocreiimue 3axauun
AHAJIUTUYECKON reOMeTPUM
3ansaTue 1. Ilpsamoyronbubie u apduHHBIE KOOPAWHATHI TOYEK HA IUIOCKOCTH.
PaccrossHue mexnay IByMs TOYKaMM Ha IUIOCKOCTH. JleneHue oTpe3ka B JTaHHOM
otHowmeHuu. [Inomane TpeyronpHuka. Pemenne 3anay.
3anusarue 2. llonspuas, muausapudeckas u cdepuyeckass CHUCTEMbl KOOPJHUHAT.
Pemenne 3amay.

Tema 7. deiicrBust Hax BekTopamMu. CrajsipHOe, BEKTOPHOE, CMELIaHHOE
IPOM3Be/ieHHE BEKTOPOB
3anaTne 3. Bekrtopel. /[leiictBus Hax Bekropamu. CKalspHOE IIPOU3BEICHUE
BEKTOpOB. Pemienue 3anau.
3anaTne 4. BeKTOpHOE IPOM3BEIEHUE, CMEIIAHHOE IPOU3BEIACHUE BEKTOPOB.
JIBOIHOE BEKTOPHOE ITPOU3BEICHUE BEKTOPOB. Pemenue 3amauy.

Mooynaw 6. IIpamasa u naockocmo
Tema 8. IIpsaimast Ha mitockoctu. Ilnockocts. Ilpsimast B mpocTpaHcTBe.
3ansarTue 5. [Ipsmas nuHua Ha wiockocth. Pemienue 3anay.
3ausTue 6. PaccrosHre OT TOUYKM A0 TpsSMON. YTOI MEXIy npsiMbiMH. PaccrosiHue
MEXKIy npsMbIMU. Pemenue 3amay.
3ansarue 7. Inockocts. CocTaBieHue ypaBHEHHSI IIIOCKOCTHU IO Pa3IMYHBIM
e€ 3amanuaM. [lydok miockocren. Pemenue 3amauy.
3ansaTue 8. YpaBHeHue npsamoi B mpoctpancTBe. [lydok npsimbix. Paccrosinue ot
TOYKH J0 NPsIMOU B IpoCcTpaHCcTBe. Pemenne 3anay.

Mooynw 1. Kpuebte 2-20 nopaoka. Iloeepxnocmu 2-20 nopaoka
Tema 9. KanoHn4yeckne ypaBHeHHsI KPUBBIX 2-T0 NOPAIAKA. Y paBHEHUS
KPMBBIX 2-T0 NOPSIAKA B MOJISPHON cHCTeMe KOOPAMHAT
3anaTue 9. VYpaBHenue okxpyxHOcTH. KaHOHWYEeCKHME ypaBHEHMS OJIIUICA U
runepOosbl. Pemenue 3aaau.
3anatue 10. Kanonwueckue ypaBHEHUS mMapaboibl. YpaBHEHHE AILTUIICA,
runepOosnbl U mapaboibl B MOJISPHBIX KoopAauHaTax. Pemienue 3anay.

Tema 10. YpaBHeHus noBepxHocTel BpaieHus. Kanonnyeckue ypapHeHust
MOBEPXHOCTEH 2-r0 MOPSAKA
3anatue 11. KaHoHMUYecKMe ypaBHEHHs TIOBEPXHOCTEH BTOPOTrO MOPSJIKA.
[ToBepxHOCTH BpaleHus. Pemenne 3agay.
3austue 12, TpexocHeld  smmmncona.  OHOMOJNOCTHBIA — TUNEPOOIOUI,
JBYTIOJIOCTHBIA THUIIEpOOTIOU. DIMUNTHYECKUN mapabonous. [ unepbomudyeckuit
napabomoun. Pemenue 3a1ad.
3ausatue 13. [ummanpuyeckue moBepxHOCcTH. [IpsMonuHElHBIE OoOpa3yronme
OJTHOTIOJNIOCTHOTO Turepbonouaa M Tunepoonnueckoro mapabonouaa. Pemenune
3azay.
Mooyns 8. IToozomoska Kk IK3ameny



5. O0pa3oBaTe/ibHbI€ TEXHOJIOTHH.
B xoze ocBoeHUs JUCHUIUIMHBI ITPELYCMaTPUBAETCS IPUMEHEHHE CIEAYOIINX

aKTUBHBIX METOJIOB OOYyYECHHUs

1. BeinonHeHue NpakTUYECKUX 3aJaHUM C JIEMEHTaMH UCCIIEA0BaHUS.

2. OT4YeTHBIE 3aHATHS 110 PA3JCITaAM.

3. BrImonHeHue CTyIeHTaMH UHIUBUIYaTIbHOW UCCIIEI0BATENLCKON pabOThI 1O

aHaNIM3y 3aJaHuil C MOUCKOM U BBIOOPOM METOJIa UX PEUICHUS.
4. Pa300p KOHKPETHBIX 33JIaHUH.
5. Kpyrasie cTombl.

6. YueOHO-MeTOAMYECKOE 00eceueHre CAaMOCTOATEeIbLHOI padoThI CTYICHTOB.
Y4eOHO-MeTOAUYECKHE MOCOOMS ISl CAMOCTOATEIbHON padoThl

1. Mextue M.I'., U6parumoB M.I'., I'anseB B.C., BBenenue B kypc
aHANMMTUYECKOU reomeTpun, Maxaukana, 3garenbcko-nonurpadudecKkuii
uentp JI'MA, 2008.

2. MextueB M.I'., U6parumoB M.I"., I'anseB B.C., COopHUK 331249 11O
aHANMTUYECKOU reomeTpun, Maxaukana, 3narenbcko-nonurpadudeckuii
uentp JAI'Y, 2007.

3. Mextues M.I'., U6parumoB M.T'., 'ansie B.C., Beenenue B kypc reomerpuu u
anreOpnl, Maxaukana, uznarensctso 'Y, 2009.

3aganus 1JI CAMOCTOATEILHOM PadOThI
CamocrositenbHast padora 1

@+if +(7-5i)(2+2i)
(L—i)4+3i)

1. Beruuciaurs

_ [(a+2i)z, —(6-i)z, =—19+23i
2. Pemuth cuctemy ypaBHEHUI (5+ 2i) 2, +(4—3i) 7, =8+ 4i

3. Boiuncouts  (—3+3i )150, 1,
4. Pernts ypasaerne X2 +(—2—i)x—(1-7i)=0.
5. Beipa3uthb yepe3 SINX u COSX:  SINGX.

CamocrosiTeibHas padorTa 2

1 01 O
1. BBIYMCINTD ONPEIETUTEND A = i’ (1) _2 .
-1 3 0 4
1 5 -2 1
2 -3 4 2
2. Beruncnuts no teopeme Jlartaca A=0 2 0 -1.
4 -1 3 -2 4
0o 2 0 0 2




1 3 1
3. Beruucnuts o6patHyto matpuiy A=|2 1 -2/|.
01 3
1 2 -1 3 -2
-1 3 1 2 2
4. BeruucauTh panr matpunsl A= 3 0 -3 -1 -6

0O -4 0 4 O
5 1 -5 2 -10

CamocrosiTeibHas padora 3
1. Pemutsh cuctemy ypaBHeHUHM MeToioM [ aycca:

X, +2X, = X3 +2X, =X, =2,
3X; + X, +2X; +3X, + X5 =6,
—2X; =X, + X3 — X, —2Xg =2,

2X, +2X, +2X; +4X, —2X; = 6.
2. Pemuth cuctemy ypaBHeHui MetogoM Kpamepa:

2X, +2X, — X3 + X, =4,

4X, +3X, — X3 +2X, =6,

8X, +5X, —3X, +4x, =12,
3X, +3X, —2X, +2X, =6.

3. Pemuth cucteMy ypaBHEHUI B MATPUYHOM BUJIE:
X, +2X, +X; =0,
X, — X, +4X, =15,
2%, — X, — X5 =1.

CamocrosiTesibHast padora 4
. Paznemuts f(x)=x°+4x° +2x* +x® +5x -1 Ha g(x)=x* —x®+2x* —x+3
. Haiitu HOJIT f(x)=2x"+x*+2x> +x 1 g(x)=x" —3x* + x> —3x
. ITo cxeme Toprepa Haiitn f(-3) ecmm f(x)=x® —4x° +3x® —2x? —4x+3
. Pasnoxuts mo crenensam x+2 f(x)=x®—3x* +2x® —4x* +2x -1

O b WN B

. [TocTpouTh MHOTOYJICH HAUMEHBIIIEH CTEMEHU C KOMIIJICKCHBIMU
K03 pHLIeHTaMN UMEIOIINI TBOMHON KOPEHD 2 U IPOCTOH |.

CamocrosiTeibHas padora 5
1. Jlauel Tpu mocCIelOBaTeNbHBIX BepmuHbl mapamienorpamma A(-2;1),
B(1;3), C(4;0). Haiitu ueTBepTyI0 €10 BepuInHy.
2. Ha ocu OY naiitu Touky, paBHoynanennyio ot touku M(-8;-4) u or nayana
KOODJIMHAT.



3. Onun m3 konuos orpeska AB.naxonurcs B Touke A(2;3), ero cepenunoit

cnyxur touka M(1;-2). Haiitu npyroii konen, B oTpeska.
4. BBIYMCINTH IUIOMIAAL TPEYrOJIbLHUKA, BEPUIMHAMU KOTOPOIO CIIYXaT TOYKH

A(2;4), B(9;4), C(7;6).

5. Haitu nipssMOyrosipHbIE KOOPJAWHATBHI TOYEK, 3aJJaHHBIX B LIWJIMHIAPUYECKON
chcTeMe KOOpIHHAT: 1) A(B,%,—Z); 2) B(2v/2 ,377[,4) .

6. Hailitu cdepuueckue KOOpAMHATHI TOYEK, 3aJaHHBIX B MPSIMOYTOJIBHOM
JeKapToBOM cucteme koopaunat: 1) A(-3, \/5,—2); 2) B(0,1,0); 3) C(1,—1, \/5).

CamocrosiTeibHas padoTa 6

1. Jlanel BekTOpHl  a = {3;-2;6} u b= {~2;1;0}.  Haiitu  BexTOpHI
) a+b; 2) a—b; 3) 2a; 4) -%E; 5) 2a + 3b.

2. TIpenacraBuTh BEKTOP d xak JIMHEHHYI0 KOMOWHAIIMIO BEKTOPOB a,b u c,
ecmt: a=1{23;1}, b={5,7;0}, c={3:2;4} u d ={4;12;-3}.

3. BBIYHCIIUTH CKAISIPHOE MPOU3BEICHIE BEKTOPOB aub,ecn:
1) a=1{52}, b={;7}, 2) a=1{6;-8}, b=1{12;9}

4. ]JlaHbl BEKTOPBI 212{2;3;1},1_7:{5; 6; 4}. HaiiT KOOpAMHATHI BEKTOPHOI'O
POM3BEICHHS [5,5]

5. JlaHbl BEKTOpPHI a= {1;—1; 3}, b= {— 2;2; 1} o= {3;—2; 5}. Beruncnurts
(@he).

6. Hansl Bepmmnsl Tetpasapa: A(2; 3;1), B(4,1,-2), C(6,3,7), D(-5,-4,8).

Haiiti 11MHy €ro BBICOTHI, OIyLIEHHOM u3 Bepiuunbl D,

CamocrosiTesibHasi padora 7
1. CocraBuTh ypaBHEHHE MpsSMOHM, OTcekaromeil Ha ocu OX oTpe3ok 3 u
npoxojmiei yepes Touky M(-5,3).

2. 3Hasg ypaBHEHHs JABYX CTOPOH mapaiuienorpamma X-3y=0 u 2X+5y+6=0 u
omny u3 ero BepmuH C(4,-1), COCTaBUTh YpaBHEHHS JBYX JIPYTHX CTOPOH
napajijiesorpaMmma.

3. Haiitu oTpe3ku oTcekaeMble TNOCKOCThIO 6X-4y-247+12=0 Ha KOOpAUHATHBIX
OCsIX.

4. Berurcauth paccrosiare d ot Touku My(-2,-4,2) 10 TIOCKOCTH, MPOXOIAIIEi
yepe3 Tpu Touku Mi(1,-1,1), My(-2,1,3) u M3(4,-5,-2).

5. CocTaBuTh ypaBHEHHUE IJIOCKOCTH, MMPOXOISIICH Yepe3 MPsSMYIO IepecedeHMs
rmiockocten 5X-2y-z-3=0, x+3y-2z+5=0 napanienbHo BEKTOPY a = {7,9,17}.

6. Haittu Touky, cummerpuunyto Touke M1(4,3,10) OTHOCUTENIBHO NPSAMOM



x=2t+1,
[:3y=4t+12,
z="5t+3.

CamocrosiTeibHas padora 8
1. CocTaBuUTh KaHOHWYECKOE YpaBHEHHE DJUIMIICA, €CIIM PACCTOSIHHUE MEXIY
(dhokycamu paBHOS U OoJbIIas ock paBHa 10.

2 2
2. CocTaBHUTh ypaBHEHHS KacaTEIbHBIX K JJUTUICY ;—5 + Jl/_6 =1, mpoxoasammx
gepe3 Touky N (10,4).
2 2
3. Hanmcath ypaBHEHUS! TUPEKTPUC TUTIEPOOITBI % — )1}_6 =1

4. CocTaBUTh KaHOHHYECKOE YPaBHCHHUC FHH€p6OHLI, CCJIM aCHUMIITOTHI JaHbI

5
ypaBHEHUsIMU ) =+ 3 X ¥ runep06os1a mpoxoaut uepes Touky M(6,9).

5. CoctaBuTh ypaBHEHHE MapabOIIbI, €CTM OHA CHMMETPUYHA OTHOCUTEIIbHA OCH
Oy, mpoXoIuT Yepe3 Hauaao KoopAuHAT U uepe3 Touky M(6,-2).

6. JlaHo ypaBHEHHe KacaTeldbHOH X-3y+9=0 k mapabome y*=2pX. CocTaBuTh
ypaBHEHUE ITON TapadoIIbL.

CamocTosiTesibHasi paboTa 9
1. Hanucate ypaBHEeHHE C(HEepUUECKOI MOBEPXHOCTH, UMEIOUIEH LIEHTP B TOUKE

S(2,-1,3) u R=6.
2. Omnpenenuth pacnonoxenne touek A(3,0,4), B(3,5,0), C(3,3,4), D(5,4,6)
OTHOCHUTEIBHO Chephl (x — 1)2 + (y + 2)2 + (z — 1)2 =49,
2 2 2

o X
3. Haiitu rnaBHBIC CEUYCHMS SJIJIHMIICOM A % + y— +—=1 , OIIpCACINTL €TI0

16 9
BEPIUMHBI U JUIMHY OCEH.

4. Ha3Batb M CXEMaTUYECKHM M300pa3uTh MOBEPXHOCTH, 3aJIaHHbIC
CHENYIOIINMHU YPABHEHUSIMU

2 2 2 2 2 2 2 2 2 2 2
X z X z X° z X z
1)——y———=1; 2)—+y———=1; H—+—=y; 4)——y—+—=0.
16 9 4 16 9 4 9 4 16 9 4
5. CocTaBUTh YpaBHCHHE OJJUIMIICOMA, IEPECEKAIOIIETO KOOPAUHATHBIE
y= 0, X = O,
mockoct OXZ u OyzZ COOTBETCTBEHHO I10 JIUHUSIM JER u LI eclu
z
LR T e
25 16 9 16

€T0 OCH COBIIAJAar0T C OCAMH KOOpPJAHUHAT.



6. Ha OJHOIIOJIOCTHOM

runepOoone

A
16

HAUTHU

9 4

NpSIMOJIMHEIHBIE 00pa3yrolue, Mpoxoasiue yepes Touky M(6,2,8).

Pasznennt (Moayan) U TeMbI AJs
CaMOCTOSITEJIbHOT0 U3YUYeHUsl

Buasl u conep:kanne caMoCTOsITeIbHOI padoThI

IlepBblii cemecTp

Moayas 1. KoMiuiekcHbIe Yncia

Tema 1. KomiuiekcHbie yucna.
JIByuneHnHble ypaBHeHUS. Penienue
ypaBHEHHUH 3, 4 cTeneHu.

Jloknan Ha Temy: « MHUMas eIUHMLIA | 1 ee
CBOMCTBaY.
Pewienue 3a1a4 1 ynpaxHEHUN.

Moayas 2. MaTpuubl 4 ONpeaeTuTeT

Tema 2. JlelicTBUS HaJl MaTpULIAMHU.
OO6parHas matpuia. Paar MaTpuisl.

Hoxian Ha Temy: «MaTpHIbl — YTO 3TO TAKOE.
Pemenue 3aga4 v ynpaxHeHUH.

Tema 3. Onpenenutenu N-ro nopsaka.
CaoiicTBa onpeanenuteneil. Teopema
Jlanmaca. Onpenenaureny CenuanbHOro
BUJA.

Hoxian Ha Temy: «Jlamiac — BeMKui
(bpaHIy3CKHil MAaTEMAaTUK.
Pewrenne 3amau u ynpaxHeHUH.

Mopayas 3. CucreMsl JHHEHHBIX aJre0pandyecKux YypaBHEeHH

Tema 4. Cuctembl JTMHEUHBIX
anredpandyeckux ypaBHeHUNH. MeTozbl
peLIeHHUsT CHCTEM JIMHEHHBIX
anredpanyeckux ypaBHEHHUH.

Joxian Ha Temy: «I'aycc — KOpoiab MaTeMaTUKW».
Pewrenne 3amau u ynpaxHeHUH.

Moayab 4. MHOTOYJIEHBI

Tema 5. Muorounensr, HO/Jl. Cxema
I'opaepa. OcHoBHas Teopema anreOphl.

Hoxnan Ha Temy: «Anroput™ EBkiunna
Haxoxaenus HOJl nByx uncemny.
Pemenue 3a1a4 u ynpaxHEeHUH.

Bropoii cemecTp

Mopayas 5. [Ipocreiimne 3a1a4uu AHAJTUTHYECKOI reoMeTpun. BekTopsl

Tema 6. [Ipeamer u 3anaun AI'. CucreMsl
koopauHar. [Ipocrenimue 3anaun
AHAJIMTUYECKON reOMETPHH.

Hoxian Ha Temy: «KoopIMHATHBIN METO pEIICHUS
3a1a9».
Pemrenne 3a1a4 u ynpaxHEHUH.

Tema 7. JleiicTBus Ha/l BEKTOpaMH.
CkaisipHO€, BEKTOPHOE, CMEIIaHHOE
IIPOU3BEICHUE BEKTOPOB.

Pewrenue 3ana4 u ynpaxHeHUN.

Moayas 6. IlpsiMasi M IVIOCKOCTh

Tema 8. IIpsimast Ha TUIOCKOCTH.
[Tmockocts. [IpsimMast B mpocTpaHCTBE.

Jloxiiag Ha TeMy: « AKCHOMaTHY€CKOE ITOCTPOEHUE
reomeTpun EBknuaay.
Pewrenue 3a1a4 1 ynpaxHEHUH.

Mopayas /. Kpusblie 2-ro nopsiaka. IloBepxHocTu 2-ro nopsiaka

Tema 9. KanoHn4eckue ypaBHEHUs
KPHBBIX 2-T0 OPsiAKa. Y paBHEHHs KPUBBIX
2-TO TIOpPSAIKA B TIOJIIPHON CHCTEME
KOOpJIMHAT.

Jloxiian Ha TeMy: «3HAMEHUTBIE KPUBBIE 2-TO
HOPSIIKAY.
Pewrenne 3amau u ynpaxHEHUN.

Tema 10. YpaBHEeHUS TOBEPXHOCTEN
BpaileHus. KaHoHnuecknue ypaBHEHUs
MMOBEPXHOCTEN 2-T0 MOpsJIKa.

Hoxian Ha Temy: «KOHUYECKHE CEUCHUS.
Pewrenue 3ana4 u ynpaxHEHUN.




7. ®OHI OLIEHOYHBIX CpEaACTB, AJA NMPOBECIACHUS TEKYIIEIr0o KOHTPOJISA
yYCnneBaeMocCTH, HpOMe)KyTOqHOﬁ aTrTeCTallui IO U TOraM OCBOCHUSA

AUCHMUIIJIMHBI.

7.1. TlepeueHb KOMIIETEHIIMNA C YKa3aHUEM OSTanoB MX (HOPMUPOBAHHS B MPOIECCE
OCBOEHHSI 00pa30BaTENbHON TPOTrPaMMBI.
[lepeyeHb KOMIIETEHUMH C YKa3aHHEM 3JTanoB UX (OPMHPOBAaHUSA NPHUBEACH B
ONMKMCAHUK 00Pa30BATEIBHON TPOTrPaAMMBI.

Koa n Koa u
HAHMeHOBaHUe HAUMeHOBaHHe I[Inanupyembie IIpouenypa ocBoeHust
KOMIIeTeHIIUH U3 HHIUKATOPA pe3yJabTaThl 00y4eHust
dIrocC BO JMOCTHKEeHHUS
KOMIIeTeHIHii (B
COOTBETCTBHUHU C
[TOOII (mpu
HAJIMYUN))

YK-1 YK-1.1. 3HaeT: mpuHLHUIIEI cOopa, VY CTHBINM ONpoC, TUCbMEHHBIN
Cnocoben 3HaeT NpuUHLIHUIIEL | 0TOOpa 1 0000IIeHNs OIPOC, TECTHPOBAHUE.
OCYIIIECTBIISATh coopa, orobopau | uHGOpPMAITHIH.

MIOUCK, 000011IeHN YMeeT. COOTHOCHTD [TnuceMenHsIit onpoc,
KPUTHYECKHIA nH(pOpMaLIUU. Pa3HOPO/IHBIE SIBICHUS U KOJUIOKBUYM.
aHaJIU3 U CUHTE3 YK-1.2. CUCTEMaTU3UPOBATh UX B
uHpopMalumy, Ymeer pamKax u30paHHBIX BHIOB
IIPUMEHSATH COOTHOCHUTH npodeccuoHanbHOM
CUCTEMHBIN pa3HOPOAHbBIE JESITEIbHOCTH.
IIOAXO 1A SIBJICHUS U Baaneer: npakTrueckum Kpyrasrii cTon
pelieHus CHCTEMAaTHU3UPOBA | OMBITOM PabOTHI C
MOCTaBJIEHHBIX Th X B paMKax HHGOPMAITMOHHBIMHU
3aa9 U30paHHBIX BUIOB | 0OBEKTAMH M CETHIO
npoQecCHOHaNbH | IHTEpHET, ONBIT HAY9HOTO
Ol IEeATeNbHOCTHU. | MOMCKA, OIBIT
YK-1.3. oubnuorpaduyeckoro
Nwmeer pa3bICKaHUs, CO3aHUS
MPAaKTUYECKUIA HAYYHBIX TEKCTOB.
OTIBIT PabOTHI C
MH(OPMALIMOHHBI
MU O0BEKTaMU U
ceTpto MHTEpHET,
OTIBIT HAYYHOTO
MIOUCKA, OTBIT
oubmmorpaduuec
KOTO pa3bICKaHus,
CO3/1aHUS
HAYYHBIX
TEKCTOB.

OIIK-1 OIIK-1.1. 3HaeT: OCHOBHbIE YcTHBIN onpoc, TUCbMEHHBIN
Crnocoben 3HaeT OCHOBHBIE | MOJIOKEHUS U KOHIEIINHN B | OMPOC, TECTUPOBAHUE.
IPUMEHSTH TIOJIOKECHUS U 00J1aCTH MaTeMaTHYECKHUX U
(dbyHIaMeHTaNbHbIE | KOHLEMIUU B €CTECTBEHHBIX HayK,
3HAHUS, obacTu bazoBeie Teopun 1 HCTOPHH
MOJTyYEHHBIC B MaTEeMaTHYeCKUX | OCHOBHOTO, TEOPUHU




o0ractu
MaTeMaTHYECKHX U
(nm)
€CTECTBEHHBIX
HayK, U
HCIIO/IL30BaTh UX B
pohecCHOHABEHO
U IeATEeNbHOCTH

u
€CTECTBEHHBIX
HayK, ba3oseie
TEOPUH U
HUCTOPUH
OCHOBHOTO,
TEOpUHU
KOMMYHHUKAIUU;
3HAa€T OCHOBHYIO
TEPMHUHOJIOTHIO.
OIIK-1.2.
YwMmeer
OCYLIECTBIISATh
MIePBUYHBIN cOOP
U aHaJIN3
Marepuana,
WHTEPIPETUPOBAT
b pa3IUYHbIC
MaTeMaTH4eCKue
O0OBEKTHI.
OIIK-1.3.
Nwmeer
[IPAaKTUYECKUI
OTIBIT PabOTHI C
pelIeHneM
CTaHIAPTHBIX
MaTeMaTHYECKUX
3a1a4 u
MIPUMEHSIET €0 B
po¢eCCUOHAIIbH
Ol IESITENIbHOCTH.

KOMMYHHKAIIH; 3HACT
OCHOBHYIO TEPMUHOJIOTHIO.

YMeert: oCyLIECTBIATh
MIEPBUYHBIN cOOp U aHAN3
MaTepuana,
MHTEPIPETHPOBATH
pa3nuyHbIe
MaTEeMaTHYECKUE OOBEKTHI.

[InceMenHsIi onpoc,
KOJUIOKBUYM.

Baageer: nmpakTuyeckum
OIBITOM paboTHI C
peLIeHUEM CTaHAAPTHBIX
MaTEeMaTUYECKUX 3a1a4d U
IIPUMEHSET €ro B
npogeccuOHATBLHON
JIEATEIIbHOCTH.

Kpyrusiii cron

MK-2
Crioco6HOCTh
MOHUMATh U
NPUMEHSThH B
HAy4YHO-
UCCIIEI0OBATEIIBLCKO
1 ¥ IPUKJIATHOU
JeSITeTIbHOCTH
COBPEMEHHBII
MaTeMaTUYECKUN
ammapar, OCHOBHBIE
3aKOHBI
€CTECTBO3HAHUS,
COBpPEMECHHBIC
SI3BIKA
POTrpaMMHPOBAHU
s ¥ IPOTPaMMHOE
o0OecIieueHue;
OTIepaIOHHEIC
CHUCTEMBI U
CETEBbIC
TEXHOJIOTHH.

IK-2.1.

3HaeT OCHOBHBIE
METO/Ibl pEeIICHHUS
MIPUKIIATHBIX
3ajad,
COBPEMEHHBIE
METOIBI
UH(OPMAIIMOHHBI
X TEXHOJIOTUH.
IK-2.2.

YMeeT KOppEeKTHO
oopMuUTH
pe3yNbTaThl
HAy4YHOTO Tpy/Ja B
COOTBETCTBHUH C
COBPEMEHHBIMHU
TpeOOBaHUSIMU.
IIK-2.3.

Nwmeer
MIPAaKTUYECKUI
OTIBIT
MCTIOJIb30BAHUS

3HaeT: OCHOBHBIEC METOJIBI
pEeLIECHHS TPUKJIIATHBIX
3a71a4, COBPEMEHHbIE
METOTbI HH()OPMAITHOHHBIX
TEXHOJIOTHH.

VY CTHBINM ONpoC, TUCbMEHHBIN
OIIpOC, TECTUPOBAHHUE.

Ymeer: KOPpEKTHO
0(OpMHUTE pe3yNIbTaThI
HAYYHOTO TPpyJa B
COOTBETCTBHUHU C
COBPEMEHHBIMHU
TpeOOBAHUSIMU.

[TuceMenHsIit onpoc,
KOJUIOKBUYM.

Baageer: nmpakTnyeckum
OITBITOM HCITOJIb30BAHUSI
ceTn

WNHTepHeT, aHHOTHUPOBAHMUS,
pedepupoBaHus,
oubnuorpaduyeckoro
pa3bICKaHUSI W OIHUCAHUS,
OIBIT PabOTHl C HAYyYHBIMH
HCTOYHUKAMHU.

Kpyrusiii cron




ceTu
Hutepner,
AHHOTUPOBAHUS,
pedepupoBanusi,
o6ubnuorpaduyec
KOTO pa3bICKaHUs
Y OTHCAHUS,
OTIBIT PAOOTHI C
HAyYHBIMH
WCTOYHHUKAMHU.

7.2. TunIoBBIE KOHTPOJIBHBIE 3aTaHUS

ohkowdE

Nk wdE

le/IMepHLIe KOHTPOJIBHBIE€ BOINPOCHI K KO/JVIOKBUYMY IO pa3aeay
«KoMmIL1ekcHbIE UHC/Ia»

KommiekcHble uncia, onepaiuu Haj HUMU.

AnreOpanyeckasi 1 TpUrOHOMETpUYecKas (popma KOMILJIEKCHOTO YHCIIA.
N3BrneueHne KOpHS KBaJAPaTHOTO U3 KOMILIEKCHOTO YHUCIIa.

Bo3Benenue B cTeneHp U U3BJICYEHUE KOPHS N-0i1 CTETNeHH.
JIByusieHHBIE YpaBHEHUS.

Peuiennie ypaBHeHuii 3, 4 cTeneHu.

IIpuMepHbIe KOHTPOJIbHBIE BONMPOCHI K KOJJIOKBHYMY IO Pa3elry
«MaTpuubl ¥ onpeaeJTUTe I N»

Marpuipl 1 onepauny HaJl HUMHU.

TpaHncioHMpOBaHHAs MATPUIIA.

ITonsiThe onpenenurens N-ro NOpsiIKa.

Teopema Jlamnaca BBIYHUCIEHUS ONPEAEIIUTENS N-TO MOPSIKA.

CaolicTBa onpeaenuTesie N-ro mopsaka.

OnpenenuTeny CienuaibHOrO BUA.

OOpaTtHas Marpuiia.

Panr matpunsl. MeToa OKauMIISFOIIIMX MUHOPOB BBIYMCIICHHS PAHTa MATPULIBI.

IIpuMepHbIe KOHTPOJIbHBIE BONMPOCHI K KOJJIOKBHYMY IO paszaeiay «CucreMbl

O E

JIMHEHHBIX aJiredpanvyecKux ypaBHeHHIN»

OO0111€e MOHATUS CUCTEMBI JINHEWHBIX aJIT€OpanyecKuX ypaBHEHHI.

Meton Kpamepa pelienust cuctem JTUHEHHBIX anreOpandeckux ypaBHEHUN.
MaTpHuuHbIi METOJT PEIICHUs] CUCTEM JIMHEWHBIX aNreOpandecKux ypaBHEHHUI.
Meton [Maycca penienus: cucTem JIMHEHHBIX allreOpanyecKuX ypaBHEHHI.
Teopema Kponekepa-Kanemm COBMECTHOCTH CHUCTEM JIMHEVHBIX
anredpanyecknux ypaBHEHUH.

OnHOPOJHBIE CUCTEMBI JINHEHHBIX aJlreOpandyecKux ypaBHEHUI.

IIpuMepHbIe KOHTPOJIbHBIE BOMPOCHI K KOJUIOKBHUYMY IO pa3aenay
«MHOTo4JIeHbD»

MHorousieHsl 1 A€UCTBUS HaJ HUMH.




oW

3)
6.
7.
8
9

JleneHre MHOTOUYJICHOB C OCTAaTKOM.

JlenuTenu u uX CBOMCTBA.

HanGonpimuii oOnuii 1eIUTelb MHOTOUICHOB. ANTopuT™M EBKIIMTa HAX0XKICHHUS
HO/I MHOTO4JIEHOB.

B3anMHO npocThie MHOTOYJIEHBL.

KopHr MHOTO4JIEHOB.

Teopema besy. Cxema I opHepa.

Kparabie KOpHY MHOTOYJIEHOB.

OcHoBHas Teopema anreOpsl U CJICICTBUS U3 HEE.

10. ®opmynsl Buera.

CoOoNORWDN

IIpumepHBIe KOHTPOJIBHBIE BONPOCHI K KOJUIOKBUYMY IO pa3aeiy
«IIpocrenue 3a1a4M aHAJIUTHYECKON reomeTpun. Bekropbi»

Addunnas (obOmas gexkapToBas) cucrema koopauHat. [IpsmoyronsHas
JIEKapTOBa CUCTEMA KOOPAUHAT.

JlnvHa oTpeska.

Jlenenue oTpe3Ka B JAHHOM OTHOILIECHUH.

[1nomane TpeyroJbHUKA HA INIOCKOCTH.

[TonspHas cucteMa KOOpIMHAT U €€ CBA3b C MPSIMOYTOJIBHON AEKAPTOBOM.
[{nnmuHaapruyeckas cucreMa KOOpINHAT.

Cdepuueckasi cucteMa KOOpJUHaT.

Bexkropsl. JInHeHbIE Ollepaliiy HaJl BEKTOPAMMU.

. IloHsTHE NTMHENHOMN 3aBUCHUMOCTH BEKTOPOB.

10 CkansipHo€ Npou3BE/ICHHE BEKTOPOB U €0 CBOICTBA.
11.BexTopHOE IPOU3BEICHUE BEKTOPOB U €T0 CBOMCTBA.
12.CmemnianHOE IPOU3BEACHUE TPEX BEKTOPOB.
13./IBoiiHOE BEKTOPHOE MPOU3BEICHHUE TPEX BEKTOPOB.

IIpumepHble KOHTPOJbHBIE BONMPOCHI K KOJJIOKBUYMY 0o pasjaeny «llpamas

[E—

)}

6
7.
8
9.

U IMJII0CKOCTb»

. Kanonnueckoe ypaBHenue npsimoii. [lapamerprueckue ypaBHeHHs MPSMOM.
. O6uiee ypaBHEHUE MIPSMOI U €0 HCCIIEJOBAaHUE.
. YpaBHeHuUE MpsAMOil, MPOXOAIIEH uepe3 1Be JaHHbIE TOUKU. YpaBHEHHE

npsMoOM “B OTpe3kax’ .

. YpaBHeHUE PsAMOii ¢ yIIIOBBIM KO3 (OUIIMEHTOM.
. YcoBys NapaJuIeIbHOCTH U MEPIIEHIUKYIISIPHOCTH NPSIMBIX. YTOJI MEXIY

JIBYMS IIPSIMBIMU.

. HopmansHOE ypaBHEHHE PSIMOU.

[IpuBenenue oO1ero ypaBHeHHUs MPsIMO K HOPMaIbHOMY BHITY.

. PaccrosgHue OT TOYKH 10 MPSIMOM HA MIIOCKOCTH.

I1y4oK npsIMBIX Ha IIOCKOCTH.

10. YpaBHEHHE IIIOCKOCTH, MPOXOISALIEH Yepe3 JaHHYI0 TOUKY NEPHEHAUKYISIPHO

JAHHOMY BEKTOpY.

11. OOwiee ypaBHEHHE IJIOCKOCTH U €0 MCCIIEJOBAaHUE.



12. YpaBHeHUE MJIOCKOCTH, MMPOXOAIICH Yepe3 TP TaHHbIE TOUKH. Y paBHEHUE
IJIOCKOCTH “B OTpe3Kax’.

13. B3auMHOE€ pacroyioKeHHe MIOCKOCTEM.

14. ITapameTpuyeckre ypaBHEHUS IJIOCKOCTH.

15. HopmanbHOE ypaBHEHHE IIOCKOCTH.

16. IlpuBeneHue 001IEro ypaBHEHUS IIOCKOCTH K HOPMaJIbHOMY BHITY.

17. PaccTosiHHE OT TOYKH JI0 IJIOCKOCTH.

18. Ily4ok mI0CKOCTEH.

19. CB3ka mI0CcKOCTe.

20. YroJ MeX1y ABYyMS IJIOCKOCTSIMHU.

21. Kanonuueckoe ypaBHEHHUE MIPSIMOi, MapaMeTpUUeCKUe U BEKTOPHO
napaMeTpUyeCcKoe YpaBHEHUS MPSIMOM B POCTPAHCTBE.

22. YpaBHEHHE NPAMOU, TPOXOAAIIEH Yepe3 JBE TaHHbIE TOUKH.

23. Tlpsimast Kak JTMHUS IEPECEYCHUS IBYX TUIOCKOCTEH.

24. PaccTosiHUE OT TOYKH JIO TIPSIMOM B MPOCTPAHCTBE.

25. B3anmHO€ pacmoyioxkeHue MPSIMbIX B TIPOCTPAHCTRBE.

26. PaccTostHre MEX Ty ABYMs IPSIMBIMU B TIPOCTPAHCTBE

27. lIpsimasi ¥ TIOCKOCTD B MTPOCTPAHCTBE. YTOJI MEXKAY IPSIMON U TIOCKOCTHIO.

28. CBsi3Ka MPSMBIX.

IIpumepHble KOHTPOJBbHBbIE BONMPOCHI K KOJJIOKBHYMY N0 pasjaeny «Kpusbie
2-ro nopsiaka. [lopepxHocTu 2-ro nopsiaka»

. OKpY>KHOCTb.

. Onnurnc. Onpenenenrie. BbIBoJ KaHOHUUECKOTO YPaBHEHHS.

. UccnenoBanre KaHOHMYECKOTO YPAaBHEHUS DJUTHIICA.

. DKCHEHTPUCUTET U TUPEKTPUCHI DIUIHIICA.

. KacarenbHas k amurcy.

. Onrtryeckoe CBOMCTBO 3JIIUIICa

. [IpeoOpazoBanre paBHOMEPHOTO CIKATHS THTOCKOCTH K TIPSIMOIA.

. DIIIUIC KaK pe3yJbTaT paBHOMEPHOI'O CKATUSI OKPY>KHOCTH K OJTHOMY M3 CBOUX
JMaMETPOB.

. [lapameTrpuueckue ypaBHeHus amunca. [Ipaktuueckuii cnocod mocTpoeHwusl.

10. T'unepOomna.

11. UccnenoBanue KaHOHUYECKOTO ypaBHEHUS TUIIEPOOJIBI.

12. AcuMnTOTH TUNIEPOOIIBI.

13. ITapameTpuueckre ypaBHEHUS TUIIEPOOJIbI.

14. DKCUIEHTPUCUTET TUTIEPOOITBI U BhIpaKeHUE (GOKATBHBIX PAJNYCOB Yepe3

AKCIIEHTPUCHUTET.

15. IupexTpuchl runepooIbl.

16. KacaTenpHas x rumnepoOoIe.

17. OnTryeckoe CBOWCTBO THIIEPOOITHI.

18. ITapabomna.

19. KacarenbHas k mapadosie.

20. Ontuyeckoe CBOMCTBO Mapadoibl.

coONO Ol WN -
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21. YpaBHeHUE dJUIUIICA, TUTIEPOOJIbI, TapadoJIbl B MOISPHBIX KOOPAUHATAX.
22. IIpeobpazoBanue paBHOMEPHOTO CKATHUSI IPOCTPAHCTBA K IIIOCKOCTH.
23. BbIBO/I ypaBHEHUS TOBEPXHOCTH BpaIICHUS.

24. TpéxXOCHBIN AIUTUTICOUI.

25. OAHOTIONOCTHBIN TUTIEPOOIIOHI.

26. JIBynonocTHBIN runepOoIon .

27. DIANTHYECKUH apaboIon.

28. KaHoHMYeCcKOe YpaBHEHUE UIUNITUYECKOTO KOHYCA.

29. llunuHapuyeckrue MOBEPXHOCTH.

30. 'unepbonnyeckuii napadoIouI.

31. IlpsimonuHelriHbIe 00pa3yIoLue MOBEPXHOCTEN BTOPOTO MOPSIKA.

IIpumepHbIe 3a1aHUA 11 TEKYLEro KOHTPOJIA 3HAHUM
BapuaHT KOHTPOJIbHOI padoThI O ajredpe
1 BapuanT

B @+if +(7-5i)2+2i)
. bBIYHUCJIIUTH (1_ |)(4 + 3|)
(4+2i)z, —(6-i)z, =-19+23i

(5+2i)z, +(4- )Z =8+4i

2. Peliuth cuctemMy ypaBHEHUM {

3. Beruncnts  (—3+3i)°, 1,
4. Peumnts ypasrerne X2 +(—2—i)x—(1-7i)=0.
5. Beipa3uth yepe3 SiNX u COSX:  SiN6X.

BapuaHT KOHTPOJILHON PadoThI 10 reOMeTPUH
1 Bapuant
1) B tpeyronbhnke ABC nanbl pimnbl ero cropon BC =5, C4 =6, AB =T.

Haiinure ckajsipHOe IIPOM3BE/ICHUE BEKTOPOB 4B 1 BC.
2) Janer nsa Bexktopa: a = {11, 10,2} n_ b = {4, 0, 3}. Haiitu BekTOp C mmHEI 1,
NEPIEHIMKYJIAPHBIA K BEKTOpaM @ W bu HampaBieHHBIA Tak, 9TOGHI

YHOpsAJI0YEHHAsI TPOilKa BEKTOPOB 4 , b, C MMela MONOKUTEIbHYIO OPUEHTALIHIO.

3) Hansl ypaBHeHus 3x—2y+1=0, x—y+1=0 AByX CTOpOH TpEYroJbHHKA 1 YPaBHCHUE
2x—y—1=0 MenuaHbl, BRIXOAIICH U3 BEPUINHBI, HE JICKAIEH HA IEPBON CTOPOHE.
CocTaBuTh ypaBHEHHE TPETHEN CTOPOHBI TPEYTOJIbHUKA.

4) CocTaBUTh ypaBHCHHE IUIOCKOCTH, TMpOXOJsimied uepes ock Oy u
paBHOYIaNEéHHOMU oT To4ek (2, 7, 3) u (-1, 1, 0).

5) B nmyuke, onpeaensieMoM MI0CKOCTIMU 2x+Yy—3z=0 u 5X+5y—4z+3=0, Haiitu aBE
NEPIEHANKYJIIPHBIE APYT APYTY INIOCKOCTH, U3 KOTOPBIX OJHA IPOXOJHUT 4Yepe3
Ttouky Mo(4, -3, 1).

6) IlpuBecTu oOlee ypaBHECHHE KPUBOM BTOPOT'O MOPsIKa K KAHOHUYECKOMY BHUJLY,
caenath 3cku3. Hailtu KoopIMHATHI HEHTPA B IEPBOHAYATIBHON CUCTEME
KoopauHat. HanucaTe ypaBHEHHUs acCUMITOT (€ciu ecTh). Hanucate ypaBHeHuUs
auaMeTpa, napajuieabHoro Bekropy a= (1, 2) u nuamerpa, eMy COnpsKEHHOTO.
Ha¥iTn ypaBHeHHE KacaTeaIbHOU, IPOXoAsinei, uepe3 Touky M(—1, 1).



14x° + 24xy + 21y* — 4x + 18y — 139 = 0,.

BapuaHnThl TeCTOB 1O ajredpe
Tect 1. KomniiekcHbie unciia. Pemenue ypapuenuii 3, 4 crenenun

-5)

@+i)* —(4+i)-(2+3i).

(@—i)-(2+1i)

1) 3-1.7i 2) 0.5+0.75i 3)i 4) 1-i 5)-0.3-4.1i

Brauciautb

-2)

(3+i)—(4—-2i)-(1-3i)
1+i

1) E—§i 2) B+gi3) —E+gi 4) Z-i—gi 5) 1+§i

2 2 2 2 2 2 2 2 2 2

Braucinutb

Tect 2. MaTpuubl U ONIpeAeJIUTE]H

2 1 4 -1 0 3 2 0 4
Jaunbl matpunbl A = ,B = ,C = . Berancnute A+2B-
0 5 2 1 2 -2 11 -1

3C;
3

2 1 -3 ! 1 2) (-6 1 -2)_ (-6 -1 -2
1)(1 4 5}2) —2 013 [—1 OJ 4)(—1 12 —1] 5)(—1 12 1)
5 -1

_1)

1 4 3 7 1 -2
Jlanel Mmatpunbel A = ,B = ,C= . Berunciiuts 2A-B+3C;
2 5 -1 0 1 4

2 -5 1 2 10 5 3 1 -2
b (8 22] 2) [—1 2) 3) (O 1) 4 (—1 ZJ °) (3 ZJ

Tect 3. Cucrembl JIMHEHHBIX AJIre0pandecKux ypaBHeHHU

-1)

X, + X, + X5 =6,
Pemuts metotom Kpamepa cucremy < 2X, — X, +2X; =6,

33X, + X, = X3 = 2.
1) X, =1,x, =2,X,=3.2) X, =1 X, =—1x;=0. 3) x, =0,%X, =1, X, =1.
4) X, =-2,X, =2,X,=1.5) x, =1, x, =1, x, =1.

33X, — X, — X3 =2,
Pemuts MmeTonom Kpamepa cucremy < X; + X, + X; =0,
2X, +2X, +3X; = 7.

3 7 5
1) X, =3, X, =-1 X, =4. 2) Xl:E’XZ =—§,x3=5. ) X
1 15 1 15 7
4) Xl =§,X2 =—?,X3 =7. 5) Xl :—E,Xz =?,X3 =§.

1
ZE,XZ Z—E,XS =O.




Tect 4. MHOTOYJICHBI

_3)

2 _3x— 3)+x +11x+3

I

(x2—3x 3)+5x —6x* +11x+8
= g(x)- (x4—4)+5x +x° -2

5) f(x)=g(x)-(x-1)+3

_1)

Paspenuty f

1) f(x)=g(x

X)=3x" —4x* + x* —2x* +5x—3 na g(x)= x> —2x? +5x—4
(3x? + 2x—10)— 20x? + 63x — 43

(3x+1)

(3x% +2x—4)+7

(2x=1)+x® +x

5) f(x)=g(x)- (x* + x—3)+2x* +4x -3

(
= g(x)-
=g(x)
=g(x)-
=g(x)

BapuaHTBI TECTOB 10 reOMeTPUH
Tect 1. CucremMbl KOOpAMHAT

_1)

JlaHbl TpH MOCIICIOBATEIbHBIX BepIIKHbI mapauieiaorpamma A(-2;1), B(1;3), C(4;0). Haiitu
YETBEPTYIO €r0 BEPIIHHY.

1) (1;-2) 2) (2,4) 3) (1,0) 4) (-2;-3) 5) (1;3)

-5)

Haiitu paccrosaue mexay nBymst toukamu A(4;3) u B(7;7).
1)32)23)84)65)5

Tect 2. [IpsiMast ¥ IVIOCKOCTH

-3)

CocraBuUTh ypaBHEHHE TIPSIMOM, MPOXOIAIIEH Yepe3 Hauaao KOOpAUHAT U yepe3 TOuky (-1,-
8).

1) Xx+y=02) 2x+4y—-3=03) 8x—y=04) x+8y=05) 8x+8y—-3=0

_1)

Han tpeyronsuuk ABC: A(-2,3), B(4,1), C(6,-5). HantucaTth ypaBHEeHHE Mearanbl AM.

1) 5x+7y—-11=0 2) 3x+2y—4=0 3) x+y=0 4) 5x+7y+11=0
5) 5x+5y—-11=0

Tect 3. Teopusi KpUBBIX 2-10 MOPAIAKA

CocTaBUTh KAHOHUYECKOE YPaBHCHHUC JJUIUIICA, CCIIU ITOJIYOCHU a:5, b:4

2 2 2 2 2 2 2 2 2 2
DAY X Y X Y X Y 15X Y

25 16 16 25 36 25 25" 16 25" 36

-2)

CocTaBUTh KAHOHUYECKOE YPAaBHCHHUC 3JUIAIICA, €CJIN PACCTOSIHNUEC MCKAY (I)OKycaMI/I paBH08

u Oosbias ock paBHa 10.
2 2 2 2 2 2 2 2 2 2

) SRS S 1) FARS A ) JAMES AR /) [EANRTES AR 1) FAMS A |

100 64 25 9 64 25_ 100 36 9 25




Tect 4. Teopust mnoBepxXHOCTEH 2-10 MOPAIAKA

-3) CocTaBuTh ypaBHEHHE SJUIUIICOH 1A, TIEPECEKAOIIEr0 KoopAnHATHEIE ockoctu OXZ u Oyz
y =0, X=0,
COOTBETCTBCHHO I10 JIMHUAM < 2 7?2 L U qy* 7° , CCJIK €r0 OCH COBIAAIOT C
—_ + _ = _— _—
25 16 9 16
OCSIMH KOOPIUHAT.
2 2 2 2 2 2 2 2 2 2 2 2
1)X—+y—+z—:l 2)X—+y—+z— =1 3)X—+y—+z—:1 4)x_+y__z_ =
25 36 16 64 9 16 25 9 16 25 9 16
2 2 2
25 9 16
-1) CocTaBHTh YpaBHEHHE JUTUIICOUIA, OCH KOTOPOT'O COBIAAIOT C OCSIMH KOOP/IMHAT, CITH
z=0,
OH MPOXOJIUT YEPE3 ILIHUIIC | 52 y2 u uepes Touky M (1,2,~/23).
Z 42—
9 16
2 2 2 2 2 2 2 2 2 2 2 2
1)X—+y—+z—=1 2)X—+y—+z— =1 3)X——y—+z—=l 4)X—+y—+z—=1
9 16 36 4 9 36 25 9 16 25 9 16

2 2 2
VA

5 VT
100 64 36

7.3. Metoanueckue MaTepHalibl, OMPEACIAIONINE MPOIEAYPY OIEHWBAHUS 3HAHUH,
YMEHHI, HABBIKOB U (WJIM) OMNbITA JESITEIbHOCTH, XapaKTEPU3YIOUIUX ATallbl
(hopMHUpPOBaHUS KOMITETCHITHA.

OOmmii pe3yiabTaT BBIBOJAUTCS KaK HWHTErpajibHas OLEHKA, CKJIaJbIBAIOIIAs W3
TeKymero KOHTpoJs - 30% u mpoMeKyTOUHOTO KOHTpois - 70%.

Tekymui KOHTPOJIb M0 JUCLHUIUIMHE BKIIFOYAET:

- mocenieHue 3aHaTuii - 30 6aos,

- y4acTHe Ha MPaKTUYECKUX 3aHATUAX - 40 6aos,

- BBITMIOJTHEHHE JIOMAIIIHUX padoT -30 6ayuioB.

IIpoMeKyTOUHBIN KOHTPOJIb 10 TUCIUILIMHE BKIIOYACT:

- YCTHBIN ompoc - 40 6aos,

- MUCbMEHHAs! KOHTPOJbHAas padboTa - 30 OasuioB.

8.

IlepeyeHr OCHOBHOWI ¥ [IONMOJHHUTEJIBHON Yy4eOHOH JIMTEPATYpBbI,

Heo0X0AMMOii 1)1 OCBOEHMSI TUCITUTITIHHBI
a) OCHOBHasl JTUTEpaTypa:

1. Usnesa A.M. Jluneitnas anreOpa. AHaIUTUUECKAs TE€OMETPUs [ DJICKTPOHHBIM

pecypc] : yuebHoe nocodue / A.M. Usnesa, [1.W. Tlpunyukas, N.J1. Yepubix. —
DnekTpoH. TekcToBbie JaHHble. — HoBocubupck: HoBocubupckuit
roCcyJIapCTBEHHBIN TeXHUYeCKui yHuBepcutet, 2014. — 180 ¢. — 978-5-7782-
2409-4. — Pexxum nocryma: http://www.iprbookshop.ru/45380.html



http://www.iprbookshop.ru/45380.html

2. bexnemumes, Imutpuii Bnragumuposud. Kypc aHanuTH4ecKol reOMETpUU U
TUHEHOM anreOpsl : [yuel. A By3oB] / bexnemuries, Jmutpuii
Brnagumuposuu. - 10-e u3g., ucnp. - M. : @uszmarnut, 2005. - 303 ¢. ; 22 cm. -
bubnuorp.: c. 302-303. - [Ipeam. ykas.: c. 298-301. - PekomengoBano MO P®.
- ISBN 5-9221-0304-0 : 190-08.

Mecronaxoxaenue: Hayunas oubnuoteka 'Y

3. Kocrpukun, Anekceit FiBanoBuu. BBenenue B anreOpy : [0 ciennaabHOCTAM
"Maremaruka" u "llpuxknannas maremaruka"]. Y.2 : Jluneitnas anre6pa /
Koctpukun, Anekceit IsanoBuu ; [Mock. roc. yH-T uMm. M.B.JIomoHOCOBa]. -
N3zn. 3-¢. - M. : ®uszmarnur, 2004. - 367 c. : un. ; 23 cm. - (Kimaccuueckuii
YHUBEPCUTETCKUM yueOHUK). - [Ipeam.-uMeH. ykas.: ¢. 362-367. -
Pexomennosano MO P®. - ISBN 5-9221-0488-8 : 169-00.

Mecronaxoxaenue: Hayunas oubmuoreka JII'Y

4. Edumos, Hukomait Bnanumuposuy. KpaTkuii Kypc aHaTUTHIECKOM
reometpun : Yueb. st By3oB / E¢pumon, Hukonait Bnagumuposuu. - U3z, 13-e,
crep. - M. : ®usmatiur, 2002, 1975, 1972, 1969, 1967, 1965 (Hayka). - 238 c. -
ISBN 5-9221-0252-4 : 138-00.

Mecronaxoxaenue: Hayunas oubnuoteka 'Y

0) IONOJIHUTENbHAS TUTEpaTypa:

1. Huxonosa H.B. Kpatkuii kypc anredpsl u reometpun. [Ipumepsl, 3a1auu,
TECTHI [ DJIEKTPOHHBIN pecypc] : yueOHoe nocooue / H.B. Hukonona, H.H.
l'asuzoBa, I'.A. HukoHOBa. — DJEKTPOH. TEKCTOBBIEC JaHHbIe. — Ka3aHs:
KazaHnckuil HallMOHAJILHBINA UCCIIEI0BATEIbCKUM TEXHOJIOTUYECKUMN
yauBepcutet, 2014. — 100 c. — 978-5-7882-1711-6. — Pexxum noctyma:
http://www.iprbookshop.ru/61981.htmi

2. TermkeBuy, P.W. Jluneiinas anreOpa u ananutudeckas reometpus / P. U.
TeimkeBud, A. C. @enenko ; nox pea. J.A.CynpyHeHko. - 2-e u3fl., mepepao. -
Munck : Beimiim. mkona, 1976. - 544 ¢. : ni. - 1-42.

Mecronaxoxaenue: Hayunas oubdnuoteka JII'Y

3. TlpuBanos, iBan MIBaHOBWY. AHaTUTHYECKAS TEOMETPHUS | YICOHUK /
[Tpusanos, Misan MiBanoBuu. - 37-¢ u3n., crep. - CIIO. : Jlans, 2008. - 299 c. :
ui. - (YueOuuku as By30B. CnernuanbHas aureparypa). - ISBN 978-5-8114-
0518-3 : 234-85.

Mecronaxoxaenue: Hayunas oubnuoreka 'Y

4. TloctHukoB, Muxaun MuxainoBud. AHaIUTUYECKasi TEOMETPUS : JIEKIUHU T10
reomerpun: yue0. mocobue. .1 / [ToctaukoB, Muxaun Muxainosud. - U3, 3-
e, uctp. - CII6. [u ap.] : Jlans, 2009. - 414,[1] c. - (Knaccuueckas yueOHas
auTeparypa mo matematuke). - ISBN 978-5-8114-0889-4 : 262-57.
Mecronaxoxaenue: Hayunas oubnuoreka 'Y



http://www.iprbookshop.ru/61981.html

9. Ilepeyenb pecypcoB HHGPOPMAIMOHHO-TEJIEKOMMYHUKANMOHHON CeTH
«HTEpHEeT», HEOOXOAUMBIX JIJIsl OCBOEHHSI JUCUHMILTUHbI

http://www.elib.dgu.ru/

http://www.iprbookshop.ru/

http://intuit.ru/

10. Meroau4yeckne yKka3aHus sl 00y4al0IUXCH M0 OCBOCHHUIO THCUMILIIHHBI.
s camocTosiTennbHOM paboThl 1O Kypcy B Oubiamoteke JAI'Y u B 3JEKTPOHHBIX
pecypcax MHTepHETa MMeeTcs JOCTaTOYHO JIMTEPATYpPhl, KaK KJIACCHUYECKOH, TaK U
COBPEMEHHOM, B TOM 4YHCJIE TEPEU3/IaHhs MHOTUX KauyeCTBEHHBIX Y4YEOHHKOB W
3alayHuKOB. B 3TOl cBs3u mH(bOpMaIMOHHOE obOecreueHrne Kypca J0CTaTOYHOE.
PexomenmyeTcst MaTepuan Kaxa0u BHICTYIIAHHOM JICKIIUU MTpopadaThiBaTh B JCHb €€
npoBeneHus. [Ipu oOHapyXeHUU HETMOHATHBIX BOIPOCOB TpeOyeTcsi oOpamarbesi K
JEKTOPY BO BpEMs KOHCYJbTAIIMOHHOTO JHS WIM Ha MPAKTAYECKOM 3aHATHUH.
HeocBoennsiit matepuan OyJeT TOPMO3UThH JaldbHEHIIEe BOCTIPUATHE TEM, KOTOPHIC
OCHOBBIBAIOTCSI Ha TMEPBOHAYAIBHBIX JIeKmusaX. Kypc cHabxkeH OOJbIINM
KOJMYECTBOM TEPMHUHOB W CHMBOJIOB, KOTOpPhIE HEOOXOJMMO 3ayduBaTh U
MOBTOPSITh, YTOOBI BMOCIEICTBUU CBOOOJAHO BJIANETh HMMHU IMPU BBINOJHEHUH
IIPAKTUYECKUX 3aJaHui. B KOHIE Kypca IpPOBOAUTCSA TECTHPOBAHUE, KOTOPOE
MO3BOJIUT BBISIBUTH MOATOTOBJIEHHOCTh CTYJCHTOB U OOpaTUTh BHUMAaHUE HA OTPEXU
B yueHuu. [IpakThueckue 3agaHusi TMO3BOJAT CTYJACHTaM 3aKpElUTh HABBIKU U
3HaHUS, TOJYYCHHBIE BO BpEeMs JIEKIIMOHHOTO W MPaKTHYECKOIO0 KYypCOB TIO
MaTeMaTHKe.

11. Ilepeyenb HHGPOPMAUMOHHBIX TEXHOJIOTHMH, MCHOJb3yeMbIX INpPH
OCYHIEeCTBJICHMH 00pa30BaTeJIbHOIO MpoLecca N0 JAUCHUILVIMHE, BKJIIOYAasi
nepeYeHb MPOrpPaMMHOrO ofecredeHUss M HH(POPMALMOHHBIX CHPABOYHBIX
CHCTEM.

IIpu ocymiecTBieHHH 00pa30BATEIBLHOIO Mpoliecca MO JIUCHMIUIMHE «Anredpa u
TrEOMETPUS» PEKOMEHAYETCS  HCIOJNb30BaTh  ClEAyIollne HH(DOpMAMOHHbIE
TEXHOJOTMH. Bo-nepBbIX, JOJDKHBI NPOBOAMTBHCA 3aHATHS C KOMIIBIOTEPHBIM
TECTUPOBAHUEM, YTO MPUYUYHUT CTYJIEHTOB XOPOUIO OPUEHTUPOBATHCS C pabOTOM Ha
KOMIIBIOTEPE IS BBINIOJIHEHUS 3aJaHNN. BO-BTOPBIX, IEMOHCTPAIMOHHBIA MaTEpHa
Takke OyJeT MOoKa3aH C MOMOIIBI0 MYJbTUMEIUNHBIX YCTPONUCTB U MHTEPAKTUBHOU
JIOCKH.

12. Omnucanue MaTepUAJIbLHO-TEXHHYECKOH 0a3bl, HeoOXoAUMON s
OCYyLIECTBJIEHHSI 00Pa30BaTEJILHOI0 MPoIecca Mo JAUCIUIIHHE.

e Aymutopwus Jisl ICKIIMOHHBIX U MPAKTUUECKHUX 3aHATHH ¢ 30 MOCaI0YHBIMH MECTaAMHU
3ajauHUKHU JJIs1 TPAKTUYECKUX PadoT.

JIunakTudecKkre KapTOUKH C 3aJIaHUsIMU Ha KaXKJ10€ 3aHsATHE.

Jlocka Kiaccudeckas.

Jlocka niacTUKOBAs ¢ Pa3HOLBETHBIMU MapKEepaMHU.

MyneTumMennitHas YCTaHOBKa 1St JEMOHCTpalUU 3JIEKTPOHHBIX
00pa3oBaTEIbHBIX PECYPCOB.


http://www.elib.dgu.ru/
http://www.iprbookshop.ru/
http://intuit.ru/

