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PaGouass mporpamma coctaBieHa B cooTBerctBuu ¢ PI'OC BO mo
HarnpasyieHuto nmoaroropku 01.03.02 [pukiagnas MaremaTuka U UHGOpMaTHKA,
YTBEPKJIEHHOTO Tpuka3zoM MuHHCTepcTBa 00pa3oBaHus U Hayku Poccuiickoit
®enepauuu Ne 9 ot 10 staBaps 2018 rona u OITOIL.

[Iporpammy coctaBuiI(M):

K.bus-mar.H, noneHt JAbguenko C.B.

n.o. q)aMI/IJ'II/ISI, JOJDKHOCTD, YU€Has CTCICHb, YY€HOC 3BAaHUC HOoAICh

apenoaasaresib Maciosa E.1O.

n.o. CDaMI/IJ'II/ISI, JOJDKHOCTD, YU€Has CTCICHb, YY€HOC 3BAaHUC IOAIINCh

Pabouass mporpamMma AHMCHUMIUIMHBI YTBEp)KIEHAa Ha 3aceaHuu Kadeapsl
uHpopMaTHKU 1 MaTeMaTuku mpoTokos Ne 10 ot 27.05.2025.
VYTBepxkaeHa npotokojom Yuenoro Cosera ¢uimana Nell ot 27.05.2025.

W.o.3aBenvroniero kadenapsb! (BbITYCKAOIIEH )
K.d.-M.H., norieHT Jpsguenko C.B.

(hamMuIHs, HHUIHAITBI MIOAIIKCH

PaGouast nporpamma o100peHa Ha 3acefaHuu Y 4e0HO-METOIMYECKON KOMUCCUN
¢dbunmana npotokon Ne 11 ot 27.05.2025.

PenenzenTnr:

1. O.B.KoBanéra — qupexrop OO0 «Dopkoga»
2. A.C.Kynun — I'enepanbusiii aupekrop 000 « AMTU BU3SHEC FOI'»,
r. HoBopoccuiick



1 Hesun u 3agaun U3y4eHU s JUCUMIIIIMHBI (MOXYJISA)

1.1 Iear ocBOeHUSs] TUCHUMJIMHBI: (OPMUPOBAHUE Y CTYJIEHTOB 0a30BBIX 3HAHUH,
YMEHHM M HaBBIKOB MO ajiredpe M aHAJIUTUYECKOW Ie€OMETPUM IOCTATOYHBIX JIi OCBOCHHUS
OCHOBHOHM o0Opa3zoBarenbHO mporpammbl Hampasienus 01.03.02 IlpuknanHas mateMaTuka U
nH(popmaTrka; (GOPMUPOBAHHE COCTABIIIONINX YaCTeH OOIIEKYIbTYPHBIX U IPO(ECCHOHATBHBIX
KOMIIETEHLIUH.

1.2 3agauu AMCHMILIMHEBI
B 3agaum kypca «Anrebpa 1 aHaTUTHYECKasi TEOMETPHS BXOISAT:

1.2.1. mOATrOTOBKA CIELHUAINCTOB, CTIOCOOHBIX TPUMEHSTD MOyUYEHHbIE 3HAHUS IS
pelIeHust MPUKIAIHBIX 33/1a4, BIAJICIOIIHNX JOCTATOYHBIMHU 3HAHUSMH OCHOBHBIX
TEOPETUYECKHX MOJIOKEHUH Kypca «Anredpa 1 aHAIUTHYECKask TeOMETPU»;

1.2.2. ¢opmupoBaHuE KYJIbTYpPbl MBIIUICHHUS, CIIOCOOHOCTH K aHAU3y, 0000IIEHUIO 1
BOCHIPUATHIO HH(OPMALIUU, K TOCTAHOBKE LIEIH U BHIOOPY MyTel €€ TOCTUKEHUS;

1.2.3. oOecreueHne MaTeMaTHYECKUM allapaToM €CTeCTBEHHOHAYYHBIX,
o0uienpodecCHOHaNbHBIX U CIIEUANBHBIX JUCIHUILINH;

1.2.4. dopmupoBaHKE MPUBBIYKUA K CTPOTOCTH B (POPMYIMPOBKH M3JI0KEHUS MaTepuraa,
K JIOTUYECKH HETTPOTUBOPEUNBOM LIETIOUKE BBIBOJOB U 3aKJIIOUEHUM;

1.2.5. pa3BuUTHE HABBIKOB UCIIOJIb30BAHMSI IOTUYECKMX CUMBOJIOB AJIs CKATOM 3alIUCU
paccyKIeHUI U TEOPEM;

1.2.6. pa3BuUTHE y CTyJICHTOB HaBBIKOB CAMOOOPA30BaHUS.

1.3 MecTo aucuMiinHbl (MOayJis1) B CTPYKTYpe 00pa3oBaTe1bHOM NPOrpaMMbl

Huctunmuaa  B1.0.05  «Anrebpa w  aHanmuTHYecKass TEOMETPUS» OTHOCUTCSA K
oOs3atenbHO  wactu  bmoka 1 "ucumrmumuel (Momynm)" ydeOHOTO —IUIaHA. IMKIIA
MaTeMaTHYECKUX, ECTECTBEHHOHAYYHBIX U OOIETEXHUUECKUX JUCIUTIINH.

Heo6xonumMbiM TpeOOBaHHEM K «BXOIHBIMY» 3HAHUSAM, YMEHUSM M ONBITY JAEATEIbHOCTU
00yyaromerocsi Mpu OCBOCHUU JAAHHOW JUCLUUIUIMHBI SBISIETCS YBEPEHHOE BIIAJICHUE 3HAHUSAMU
IIKOJBHOM MporpaMMbl IO TpeaMeTam «Ainredpay, «I'eomerpus» u «DPuznkay.

«Anrebpa U aHaTUTUYECKAsi TEOMETPUSA» SBISIETCS (PyHIAMEHTOM ISl U3yUEHHsI APYTHX
pa3zenoB Kypca BeICIIeH MaTeMaTuKU. JlucuunianHa Npu3BaHa AaTh CTyIEHTaM MaTeMaTH4YeCKUI
amnmapar, KOTOpbI OyZleT HCIOJIb30BaThCsl B JalbHEHIIEM HpPHU H3YYEHUM JUCLMILINH:
«MatremaTudeckuii aHanusy», «J(uddepeHnuranbaple 1 pasHOCTHBIC ypaBHEHUs», «JluckperHas
MaTeMaTHKay, «HucneHHele MeToAb», « TeOopus CUCTEM M CUCTEMHBIN aHAJIU3» U Ip., 4 TaK XKE B
y4eOHO-UCCIIeI0BATEILCKOM padoTe.

1.4 Ilepevyenb MIaHMpPyeMbIX Pe3y/ibTATOB OOyYE€HHUS MO JUCHMILIMHE (MOIYJIO),
COOTHECEHHBIX C IJIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOeHHs 00pa30BaTeIbHOM NPOrpaMMbl

N3yuenne naHHOW ydeOHOW AWCHUIUIMHBI HampaBlieHO Ha (OPMHUPOBAHHE Y
00y4JarOIIUXCsl CIEAYIONUX KOMITETSHITUH:



Kon u HanmeHoBaHMe nHIUKAaTOpa™

PesynbpTaTel 00ydeHus 1o
TUCIUILTAHE
(3Haem, ymeem, 8nadeem (HABbIKU
U/Unu onvlm 0esimenrbHOCmu))

ACATECIbHOCTH

OIIK-1 CnocoGen npuMeHsiTb (yHAaMeHTAJIbHbIe 3HAHUS, INOJYYeHHbIe B 00JaCTH
MaTeMaTH4eCKUX U (MJIH) eCTeCTBEHHbIX HAYK, H HCIO0JIb30BaTh UX B MPO(ecCHOHATIBLHOM

HNOIIK-1.1 (06.016 A/30.6 3n.3) CnocobeH
NPUMEHSTHh (yHIAaMEHTAIbHbBIC 3HAHHS, TIOTyYCHHBIS
B 00JIaCTH MaTeMaTH4YeCKUX M (WJIM) €CTECTBEHHBIX
HayK, U UCIIOJIb30BaTh MX MPHU aHAJIH3E MPEAMETHON
o0nactu

HNOIIK-1.2 (40.001 A/02.5 3n.2) OTeuecTBEHHBIN U
MEXITyHAPOIHBIN OMBIT B 00JIACTH MaTEMATHYECKUX U
(WIM) eCTEeCTBEHHBIX HAayK, U HCIIOJIb30BaTh UX B
npoecCHoHABHOM IeATETPHOCTH

HUOMK-1.8 (40.001 A/02.5 JIp.2) JeATelabHOCTS,
HaIpaBJICHHAA Ha PCHICHUC 3aJad aHAJIUTHYCCKOI'O

XapakTepa, NPE/IOIararoIInX BEIOOD u
MHOT000pa3ue akTyaJIbHBIX CIIOCOOOB PEIICHUS
3aJa4, C HWCHOJb30BaHWEM  (yHIAMEHTAIBHBIX

3HAHUU, TTONYYEHHBIX B 00JACTH MAaTeMaTHYEeCKUX U
(W1M) eCTeCTBEHHBIX HAYK

3Haer OCHOBHBIE 6a3oBble
MaTeMaTHYeCKue 3HaHUS (TOHSTHS,
METOJIbl, AaJITOPUTMBI  aiaredpbl u
re€OMETPHHN) CBSI3aHHBIC c
nH(popMaTUKON 1 HHHOPMAITHOHHBIMH
TEXHOJIOTUSIMU

YMeeT MpUMEHSATh OCHOBHBIE METO/IbI 1
QJITOPUTMBI ANTeOPhI 1 TEOMETPUH B
(byHIaMEHTaIBHOW MaTeMaTHKE U
nH(popMaTuke ajst pa3paboTKu

MH(pOpPMaIMOHHBIX

TEXHOJIOTHI

Bnaneer 6a3oBbIMU MeTOoJIaMu
MOJTyYEHUS YTITyOJICHHBIX 3HAHUH IS
pelieHus TEOPETHUECKUX u
NPUKIAJAHBIX 3aJad B obnactu

MH(OPMALIMMOHHBIX TEXHOJIOTUI

HH(pOpPMaATHKHU

IIK-1 Cnoco0eH pemiaTh aKTyaJbHbIe H 3HAYUMbIE

3agavdu HpHKﬂaI[HOﬁ MAaTEeMaTUKH "

HIIK-1.4 (40.001 A/02.5 31.2) OTeuecTBEHHBIN U
MEXTyHAPOIHBIH OTBIT PEIICHHS aKTyaIbHBIX U
3HAYMMBIX 337124 MPUKIATHONH MaTeMaTHKH U
nH(pOpMaTHKH

HIIK-1.6 (06.016 A/30.6 ¥Y.1) Aranu3upoBath
BXOJIHBIC JaHHBIC MPH PEUICHUU 3a7a4 B 00JacTh
MPUKIIAIHON MaTeMaTUKU U HH()OPMATHKH

HIIK-1.8 (40.001 A/02.5 [Ip.2) JlesTenbHOCTD,
HaTpaBJICHHAs Ha PEUICHUE 3a/1a4 aKTyallbHbIC U
3HAYMMBbIC 33]1a41 TPUKIAHOW MAaTEeMaTHKHU
MHPOPMATHKH aHATUTHYECKOTO XapaKTepa,
MIpEeANoJIararonmx BEIOOp 1 MHOT0OOpa3ne
aKTyaJbHBIX CIIOCOOOB PEIICHHUS 33124

3Haer OCHOBHBIC METO/AbI n
AITOPUTMBI JUCIHUTIJIMHBI

Ymeer MPUMEHSITD W3y4YEHHbIE
METO/IbI ¥ AJITOPUTMBI HA TIPAKTHKE

B.Ha/:(eeT HaBBIKaMU PEIICHHUA
MNPaKTUYCCKUX 3aJlad Ha  OCHOBC
HU3YYCHHBIX METOJ0B U aJITOPUTMOB

PesynpTaTel 00y4eHHs] TIO JAMCHMIUIMHE OCTUTAIOTCS B paMKax OCYIIECTBICHUS BCEX
BUJIOB KOHTaKTHOW M CAMOCTOSITENIbHOM pabOThl 00y4arOIIKUXCsl B COOTBETCTBUH C YTBEPKICHHBIM

y4eOHBIM IIJIAHOM.

Nuaukatopel  JTOCTHXKEHHS  KOMIIETCHIUMN

CUHUTAKOTCA

c(hOpMUPOBAHHBIMH ~ TIPH

AOCTUIKCHUHU COOTBCTCTBYIOIIHUX UM PE3YJIbTATOB 06yquH51.



2. CTpyKTypa U coiepKaHHe TUCIUTINHBI

2.1 Pacnipenenenue TpyA0EMKOCTH TUCHUILIAHEI IO BUIaM padboT
Oo6mas TpyA0€MKOCTh TUCIUTUTHHEI cocTaBisieT 11 3aueTHbIx enuuull (432 vaca), ux

pacripeziesieHue 1o BujaaM paboT MpeICTaBIeHO B TaOJIHIIE

Bun yueGHO# paboTh CemecTpsl
(dacer)
Bcero 1 )
Yacos
CeMecTp | ceMmecTp

AyauTopHbIe 3aHATHS (BCETO) 278.8 130,5 148,3
B ToMm unce:
3aHATHUA JIEKIIUOHHOTO TUIIA 136 68 68
3aHATHS CEMUHAPCKOTO TUMA (CEMHHAPBI, TPAKTHYECKHE - - -
3aHATHUSA)
JlabopartopHble 3aHATHS 118 50 68
KCP 24 12 12
HKP 0.8 0,5 0,3
CamocrosiTenpHast paboTa (Bcero) 37 14 23
B ToMm uuce:
Kypcosas pabora - - -
[TpopaboTka yaeOHOTO (TEOPETHIECKOT0) MaTepraia 12 6 6
BrinosiHeHME MHAMBUAYAJIBHBIX 3aJaHUN 17 8 9
Pedepar - - -
IToaroroBka K TeKyIieMy KOHTPOJIIO 8 4 4
[IpomexxyTouHas aTrectarus (KOHTPOJIb) 80,2 35,5 44,7
O61mas TpyJ0eMKOCTh qac 396 180 216
3ad. efl. 11 5 6

2.2 CopeprkaHue JUCHMIUIUHBI:

Pacrnipenenenrie BU10B yueOHOM pabOThI U UX TPYIOEMKOCTHU MO pa3fiesiaM JUCIUILTHHBL.
Paznens! qucuumnuHbl, u3ydaeMele B 1 cemectpe (ouHas popma oOydeHus).




AynuropHas | Breaymutop-
Ne HaumenoBanue pasnenos Bcero pabora Hasl padora
1| 1P KCP CPC Kontpo
b
1 2 3 516 7 8 9
1. |KoMmmuiekcHsble ynucna 22 | 8] 6 2 2 4
2. |MHorouieHsl 22 10| 6 2 2 4
3. |Marpuubl ¥ cuCTeMbI TUHENHBIX yYpaBHeHul | 48,7 | 18 | 14 2 2 8,5
4. |Bekropnas anrebpa 39 |14 12 2 2 7
5. |DneMEeHTHl aHATUTUYECKON T€OMETPUH 298 | 12| 8 2 2 6
6. |JIuHeiHbIE MPOCTPAHCTBA I8 | 6] 4 2 4 6
Bcero no paznenaM AUCHUTIITMHBI 179,568 | 50 12 14 35,5
[Ipomexyrounas arrectanus (MKP) 0,5
Hmoeo 3a 1 cemecmp: 180 | 68| 50 12 14 35,5

[Ipumeuanue: JI — nekunn, [13 — npaktuueckue 3anarust / cemunapsl, JIP — naboparopusie 3anstus, CPC
— CaMOCTOsITeNIbHAs paboTa CTyIeHTa

Pazaensl quctumuinHbl, n3ydaembie Bo 2 cemectpe (ouHast hopma 00ydeHws ).

AynutopHasi BueayautopHas
pabota paborta
Ne HaumenoBanue pasnenos Bcero KCP Komm
J | JIP CPC
poib
1 2 3 4 5 6 7 8
7.  |JIuHeitHbIE MOATPOCTPAHCTBA 35 |12} 10 2 4 7
8.  |EBKIMI0BO M yHUTApHOE IPOCTPAHCTBA 30 | 10| 8 2 4 6
9.  |JIuneiiHble ONEpaTOPHI 32 110 10 2 4 6
0. CoOcTBeHHBIE 3HAYCHHS U COOCTBEHHBIC 397 [ 12| 14 ) 4 77
BEKTOpa
11. |KBagpatuunbie GOpMbI 28 | 8 | 10 2 2
12. |KpuBbie BTOpOro nopsaka 26 | 8| 8 2 2 6
13. |OCHOBBI TEOPHH TPYIII 25 | 8| 8 3 6
Bcero no pasznenaM QUCHUIIINHBI 216 | 68| 68 12 23 44,7
[Ipomexyrounas arrectanus (MKP) 0,5
Hmoeo 3a 2 cemecmp: 216 | 68| 68 12 23 44,7
Hmoeo no pazdenam oucyuniunol. 396 |136| 118 | 24 37 80,2

[Ipumeuanue: JI — nekunn, [13 — npaktuueckue 3anarust / cemunapsl, JIP — naGoparopusie 3anstus, CPC
— caMocTosITeNbHas paboTa cTyIeHTa

®opma npoBeleHUs aTTeCTAMU MO JMCUMILVIMHE:  3a4em U IK3AMEeH 6 Nepeom
cemecmpe, IK3aMeH 60 6MOPOM cemecmpe.



2.3 Coaep:xanue pa3aesioB (TeM) IUCHUANIAHBI
2.3.1 3ansaTHA JeKINOHHOr0 THIIA.

®dopma
HanmeHnoBanue
Ne Coneprxanue paszena TEKYIIETO
pazznena
KOHTPOJIA
1 2 3 4
1. |KommuekcHble uncna Beenenune. OcHOBHbIE CHMBOJBI M 00o03HaueHUsA.| KoimokBuyM,
CucreMsbl KOOpJMHAT. AnrebOpanyeckas, JK3aMEH,
TPUTOHOMETpPUYECKasi M TOKa3aTenbHas (HOpMBbI| YCTHBIN OMpocC
KOMILIEKCHOT'O qucIa. JeicTBus HaJ
KOMIUIEKCHBIMU yKnciaaMu. @opmynna Myaspa
2. MHoroujieHb! MHorowieH oT oaHoil nepeMeHHoil. JlerictBust Haa| KoimokBuyMm,
MHorouneHamu. KopHu MHorouneHoB. Teopema| — sk3ameH,
be3sy. Cxema T'opuepa. HaumOGonpmmuii oOuwmii| yCTHBIN OmpOC
JEJIUTEIb IBYyX MHOTOWIEHOB. AnroputM EBkinna.
B3aumHo npocteie MHOTOWIEeHBl. KOpHM ypaBHEHMI
BTOPOM, TPETHEU U YETBEPTOUN CTEIICHEM.
3. Matprus! OcHOBHBIE ONpeACIICHUS. Omneparuu Haj| Komnoksuyw,
. Marpuuamu. JlerepmuHaHThl.  Panr  maTpuubl. JK3aMeEH,
CUCTEMBI JINHEUHBIX . . .
ypaBHCHHA Cucrema nuMHEHHBIX ypaBHeHMH. Meton ['aycca.| yCTHBIN ompoc
®opmyasl Kpamepa.
4. Bekropsl. Cuctembr koopauHaT. 3ameHa 0Oazuca u| KommoxBuywm,
Bekropnas anrebpa |cucrembl KoopauHaT. CKalspHOE, CMEIIaHHOE U 9K3aMEH,
BEKTOPHOE IIPOU3BEICHUSI. YCTHBII OIpocC
5. |2neMeHThI [IpsimMble MMHUKM U TUTOCKOCTH: oOrnee moHsTHe 00| KommokBuym,
AHAJIUTUYECKON YpPaBHEHUSAX. YPaBHEHHUS MPSAMBIX U IJIOCKOCTEH. JK3aMeEH,
T€OMETPUHU OcHOBHBIE 33J]a4H O MPSIMBIX U MJIOCKOCTSIX. YCTHBIH O1poc
6. Onpenenenusi. CpoiictBa. JInHelHass 3aBUCUMOCTh| KoJokBuywM,
JInnenHpie 3JIEMEHTOB  JIMHEMHOIO IpocTpaHcTBa. baswuc. JK3aMEH,
MPOCTPaHCTBA Pasmepnocts. IlpeoOpa3zoBaHne KOOpAWHAT TIPH| YCTHBIN OMPOC
3aMeHe Oa3uca.
7. e Onpenenenusi. Ilepeceyenne m cymma nuHEHbIX| KonokBuywm,
noanpocrpadcTs. IIpsmas cymma. PazmepHOCTS. JK3aMeEH,
MOANPOCTPaHCTBA .
YCTHBII OIpocC
8. EBxnunoBo npoctpanctBo. Onpenenenus. Iponecc| KomnokBuym,
EBxnnnoso u oproronanuzanuu ['pamma-IlImuara. HepaBeHcTBO JK3aMEH,
YHHUTApHOE Kommu-byHsikoBckoro. HopmupoBanHsie| yCTHBIN OIIPOC
IIPOCTPAHCTBO npocTpaHcTBa.  OpTOroHanbHOE  JOMOJHEHUE.
YHUTapHOE POCTPAHCTBO.
0. Marpunia  JTUHEHHOTO omepatopa H ee| Komnoksuyw,
npeoOpa3oBanus. JlelicTBUE TMHEHHOTO OIepaTopa. JK3aMeEH,
e XapakTepUCTUUECKOE ypaBHEHUE. AHHYJUPYIOIINM| YCTHBIA OMPOC
U MHUHUMAJIbHBIA MHOrouseHbl. CONpsSIKEHHbIE U
OIepaTopsl .
CaMOCOIIPSIKEHHBIE JIMHEWHbIE ONEepaTopBI.
CoOcTBeHHbBIE YMCIa U COOCTBEHHBIE BEKTOpa, MX
BbIYMCIIeHHe. CBONCTBAa COOCTBEHHBIX BEKTOPOB.
10. [?)Kopnanosa NuBapuanTHble W KOpHEBbIE MNoOANpocTpaHcTBa.| KoimokBuyMm,
KaHOHUYECKas Tpeyronsnas ¢opma omepartopa. JluneiiHsie JK3aMeEH,

dhopma THHEHHOTO
oreparopa

OTepaTophl MPOCTOM CTPYKTYpHIL. JKopaaHoBa hopma
B EBKJIMI0BOM M YHUTApHOM MPOCTPAHCTBAX.

YCTHBIN ONPOC




11. Omnpenenenue. IlpeoOpasoBanus kBaapaTnuHOW| Koimoksuywm,
¢dopmbl. KaHoHMueckuid ¥ HOpPMaJIbHBIA  BUJ. JK3aMEH,
KBagpatuunsie N o
(bopmbI OproronanpHoe TpeoOpa3oBaHUEe KBa/IpaTHYHOH| yCTHBIH ONPOC
¢dbopmel. 3akoH uHepuuu. Kpurepumii CunbBectpa.
[Tapel kBaIpaTUYHBIX HOPM.
12. Onpenenexus. [IpeoOpazoBanue cuctemsbl| KoimokBuym,
koopauHaT. Kanonmueckuil Bua. LleHTpanbHblE U JK3aMeEH,
HELEHTpPaJbHbIE  KPHUBBIE  BTOPOrO0  MOPSAKA.| YCTHBIM OMPOC
Kpussie BToporo Knaccupukanuss  KpuBBIX ~ BTOPOTO  MOpSAKA.
nopsiiKa Teopema e€IWHCTBEHHOCTH. DIUIUIIC, THUIEpOOSa U
napabona: BBIBOJ KAHOHWYECKOTO YpaBHECHWSI,
HCCIIE0BAHNE b opmbl, JTUPEKTPUCHI,
IKCIEHTPHUCUTET, POKYChI, ONTHYECKUE CBOMCTBA.
13. Onpenenenusi. Axkcuombl Tpynmbl. [loarpynmsl.| KommokBuyw,
Knacest  cmexnoctu.  [luknuueckwe — TpyMIibl. 9K3aMEH,
OcHOBBI TEOpUHN Apudpmernka  octatkoB. DyHkuus  Disepa.| YCTHBIM onmpoc
rpymi Anroputm  EBkmuma. Kwurtailickas Tteopema 00
OCTaTKax. Koneunble  mosms. Hopmanbnsie
MOArpyNIsl U hakroprpynnsl. 'oMmomMopdusm.
2.3.2 3aHATHS CEMMHAPCKOI0 THIA.
3aHATUSA CEMUHAPCKOTO THUIIA — HE TIPETYCMOTPEHBI.
2.3.3 JIaGopaTopHBbIe 3aHATHS.
. dopma
Ne HaumenoBanue TeMarnka MpakTUYECKUX 3aHITUH TeKymero
pasnena (cemuHApOB)
KOHTPOJIS
| 2 3 4
1. [KommekcHble uncna |CnokeHrne, yMHOXEHHE, IeJIeHHWE KOMIUIEKCHBIX|Pemenue 3amay,
yucel; HaXOXKJACHHE apryMeHTa U MOAYJsA| KOHTpPOJIbHas
KOMIIJIEKCHOTO YHUCIIA; IIpPEACTABICHUE pabora
KOMIUIEKCHOTO  4YHcia B anre0pandeckoi,
TPUTOHOMETPUYECKON W TOKa3aTeNbHOU (opMax;
BO3BEJICHUE B CTENEHb, W3BIIEUCHUE KOPHSA U3
KOMIIJIEKCHOT'O YHCJIA.
2. |MHOTO4IECHBI [erictBus Hax MHOTO4JICHAMH. Kopnu| Pemenue 3anauy,
MHorowieHoB. Cxema ['opHepa. HaumOGompimuii| KOHTpOJIbHAS
OOImMK JenuTeNb JBYX MHOTOYJICHOB. AJTOPUTM pabota
EBknupa. Bzaumuo npocTteie MHOTrOusieHbl. KopHu
YpPaBHEHUM BTOPOM, TPEThEM U YETBEPTOM CTEIIECHEM.
3. CroxeHue, BbIYMTAHUE, YMHOXEHHE Martpuil,| Pemenue 3anay,
HAXOXJIEHUE ONpPENETUTENs] BTOPOTrO, TPETHETO| KOHTPOJIbHAS
Marpuiibl u N
CHCTeMbL THHeHHbx |TOPAKOB M MATPHIBI N-To mopsika, oOpartHoit pabora
ypaBHCHH MaTpHIlbl; paHra marpuibl. Haxoxaenue pemieHus
cuctembl o Qopmynam Kpamepa, ¢ momoripro
oOpartHoii MaTpuIbl, MeToI0M ["aycca.
4. CroxxeHre BEKTOpPOB, YMHOXKEHHME BekTopa Ha|Pemenue 3anay,

Bekropnas anrebpa

CKaJIsip, HaXOKIEHUE JJIMHBI BEKTOPA, yIia MEXIy
BEKTOpaMHM, IUIOIIAAM MapajuiesorpaMma, o0beM
napajiejenunesa,  TPEyrojbHOW  IUpaMUbl,
MIOCTPOCHHBIX Ha BekTopax. CkansgpHOe, BEKTOPHOE

KOHTPOJIbHAS
paborta




U CMEUIaHHOE MPOMU3BEACHUS BEKTOpPOB. PemieHue
TPEYTrOoJIbHUKA, HAXOXXJIEHWE YpaBHEHUS MEIUaH,
BBICOT TPEYTOJIBHUKA; YPABHEHUE IIPSIMBIX.

1 TIJIOCKOCTEH.

IJIEMEHTHI
AHATTUTUYECKOU
reOMETPUU

Omnpenenenne NOMAPHBIX U IEKAPTOBBIX KOOPAUHAT
TOYKH Ha IUIOCKOCTH, ONpEIeIeHHe KOOpAMHATHI
TOYKM B HOBOM CHCTEME npu IMnapauic]IbHOM
MepeHoce, MOBOPOTE Oced NeKapToBOM; JleneHue
OTpEC3Ka B 3aJaHHOM OTHOLIICHUH, miomaiab
MHOroyrojpHuKa. CMenIaHHble 337]a4d Ha IPSAMYIO.

Pemenue 3amauy,
KOHTPOJIbHAs
pabora

JInnennbie
MPOCTPAHCTBA

JluHeitHas 3aBUCHMOCTH BEKTOPOB, €€ CBOMCTBA;
HaxoXJeHue Oa3uca JIMHEHHOro MPOCTPAHCTBA.
Paznoxxenne BekTopa mo 06asucy; mpeoOpa3oBaHuUe
KOOpJIMHAT BEKTOpa IMpH 3aMeHe 0asuca; mMaTpuia
mepexoia OT OAHOro 0Oa3uca K  JIpyromy;
npeoOpa3oBaHuEe KOOPAMHAT BEKTOpa HpU 3aMeHe
6azmuca.

Pemenue 3amauy,
KOHTPOJIbHAs
pabota

JInneiinrie
MO POCTPAHCTBA

3agaHue JIMHEMHOTO TMOJNPOCTPAaHCTBA B BHJE
obonoukn. basuc w pazMepHOCTh JTUHEHHOTO
noanpocTpancTBa. CUCTEMBI ypaBHEHUH, 3aat011E
JUHEWHOE MOANPOCTPaHCTBO. PasMepHOCTh U 6a3uc
MEPECEUCHHS] M CYMMBbI JIMHEHHBIX MOAMPOCTPAHCTB.

Pemenne 3amayq,
KOHTPOJIbHAS
paborta

EBxinnoBso n
YHUTApPHOE
MIPOCTPAHCTBO

CkalsipHOE€  MPOU3BEIICHUE B
npoctpanctBe, Marpuua ['pamma.  IIponecc
OpTOTOHAM3aUU I'pamma-IlImuara I
€BKIIMJOBBIX TMPOCTPAHCTB, 3aJaHHBIX Pa3HBIMU
CKaJISIpHBIMH Tpou3BelneHusIMU. HopmupoBaHue.
Jmuuabl 1 yriibl. OpTOrOHAJIBHOE JOMOJHEHHUE
OproroHanbHass TOpOEKLUUs U OPTOrOHAJIbHAs
COCTaBJISOLIAS. YHutapHoe MIPOCTPAHCTBO.
CkansipHOE€  TNPOM3BECEHHME M €ro  CBOMCTBA.
OpTtoHOpMUpOBaHKE CUCTEMBI BEKTOPOB
YHUTApHOTO  IpocTpaHcTBa. JlomosiHeHue 710
OpTOrOHAJILHOTO 0a3uca. JIuneitHoe MHOroOOpasue.
Paccrosinne oT BekTOpa 10 NOAIPOCTPAHCTBA.
Pacctosame oT BekTopa 10 MHOrooopasus,
paccTosiHie MKy MHOT000Pa3HsIMH.

CBKJIINJ0BOM

Pemenne 3amayq,
KOHTPOJIbHAS
paborta

JIuneiinrie
onepaTophl

Jlunetinbie mpeoOpa3oBanus. JIMHETHBIC OTIEPaTOPHI
B eBKIMAOBOM  mpocTpaHcTBe  CoOOCTBEHHBIE
3HaYeHUs] U COOCTBEHHBIE BEKTOpa JMHEHHBIX
npeoOpa3oBaHuil B EBKJIMIOBOM IIPOCTPAHCTBE.
ConpsKeHHBIH M CaMOCOIPSKEHHBIN  onepartop.
Marpuna I'pamma. JluneliHble omnepaTtopel B
YHUTAPHOM IPOCTPAHCTBE.

Pemenne 3amay,
KOHTPOJIbHAS
paborta

10.

Kopnanosa
KaHOHHUYECKast
dbopMa JTMHEHHOTO
orepaTopa

JluHenHple  omepaTopbl  MPOCTOM
Kanonunueckoe pa3ioKeHHE. Kanonunueckoe
paziokeHue c OpPTOTOHAJILHBIMU
TpaHchopMmupyonMMH  MaTpuuamu. BosBenenue

CTPYKTYpBHI.




MaTpHUIbl B CTCIICHb C HUCIIOJIB30BaAHHNECM
KaHOHHYECKOT'O Pa3I0XKEHUA HaXO}K,Z[GHI/IC
MHUHUMAJIBHOI'O MHOro4jcHa MaTpulbl.

WuBapuaHTHBIE ¥ KOPHEBBIE ITOANIPOCTPAHCTBA
XopmanoBa popma MaTpHIIbI

11.

KBanpatnunbie
bopmbI

Haxoxxnenne wMaTpuipl KBaapaTUUYHON (OPMBI;
MNPpUBCACHUC K KAaHOHUYCCKOMY BHAY MCTOIOM
Jlarpanka ¥ OPTOTOHAJBHBIM MpPeoOpa3OBaHUEM;
pacnagaromuecsa U SKBUBAJICHTHLIC KBAaJAPAaTUYHLIC
(GOpMBI; ONPEACIICHHOCTh KBaJIpPaTHYHONH (DOPMBI,
kputepuii CusbBecTpa; mapbl KBaIpaTUIHBIX (HOpM.

Pemenne 3amay,
KOHTPOJIbHAS
paborta

12.

Kpussle u
IIOBEPXHOCTHU
BTOPOT'O MOpPsAKA

[IpuBeneHne ypaBHEHHUSI KpUBOM BTOPOrO MOPSIAKA K
KaHOHMYECKOMY  BHUJAY  JBYMsA  CHocoOamu:
npeoOpa3oBaHUeM KOOPAMHAT U C UCIOJIb30BaHUEM
COOCTBEHHBIX OPTOHOPMHPOBAHHBIX  BEKTOPOB);
MIOCTPOEHUE KPUBOM IO MATH TOYKAM; [IEHTPAJIbHBIE
U HELUEHTpaJbHblE KpPHUBBIE BTOPOTO MOPSIAKA;
ONpEJIETICHUE TUINIAa WM BUJA KPUBOW; IEepeceyeHue
KpUBOW BTOPOro MOpPsAKa C IPsAMOU; ypaBHEHHUE
KAcaTeJIbHOW; JIHaMeTpbl KPUBOH; IJIABHBIE OCH;
aCHMIITOTHI; MPeoOpa3OBaHUE ypaBHEHHs KPUBOIL ¢
MIOMOIIIBI0 HMHBAPHAHTOB; HAXOXJAEHUE (OKYCOB,

IKCIEHTPUCUTETA, ACHMIITOT, TUPEKTPHUCHI
TUTEePOOITBI, SJUTHTICA, TAPaOOIIbI; OTpeieIEHUE TUTIA
MOBEPXHOCTH  BTOPOTO  TOPSJKA; TPHUBEICHUE

YpPaBHCHUA MOBCPXHOCTU K KAHOHUYCCKOMY BUY.

Pemenne 3amay,
KOHTPOJIbHAS
paborta

13.

OcHOBBI TEOpHUH
rpymnmn

I'pynna. [Moarpynmel. [lukinudeckass moarpymnmna.
[Mopsgok rpynmel. Ilopsgok snementa. Knaccsl
cMexkHocTH. Teopema Jlarpamwka.  HopmanbHast
NOATpyIIIA. ['pynmer npeoOpa3oaHuii.
Cummerpuueckas rpymnmna. Oynknus Jitniepa. RSA—
anroput™. ®akrop-rpynna. 'omomopdusmsl. Tpu
TEOpEMBI 0 ToMOMOp(pH3Max.

Pemenne 3amay,
KOHTPOJIbHAS
paborta

2.3.3 IlpumepHasi TeMaTHKa KypCOBBIX padoT (IPOEKTOB)
KypcoBble paboThI - HE TPEyCMOTPEHBI.

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 00eceYeHUs IJI1 CAMOCTOATEIbHOH pPadoThl
00y4aoIuXcs Mo JUCUHUILIMHE (MOAYJII0)

No

Bun CPC

[Tepeuenpb yueOHO-METOIUIECKOTO 00ECTICUCHHSI TUCITUTUTHHBI
0 BBITIOJIHEHUIO CaMOCTOSITENIbHOM pabOThI

2

3

anreopa»

N3ydenue pasznenon
Kypca «JIuneitnas

[Tonuei kype. M: Aiipuc-nipecc. 2012.-608c.

M:duzmaraur, 2009.

[Tucemennsiit [[. KoHceKT JIEKIui 1O BRICIICH MaTeMaTHKE.

bexnemumen JI.B. Kypc ananutuueckoi reoMeTpun: y4eOHHUK.




2 |U3yuenue paznenoB|Uneun B. A., [To3usk 3. I'. Ananutudeckas reomerpust: Yuaeo.
Kypca «Ananutndeckas|/ns By3os. — 7-e uzn., crep. — M.: DUSMATIINT, 2004. —

TEOMETpUS» 224 c.
3 |Pemrenue 3amad 1mo [epop I'.C. Jluneiinas anreOpa: Teopus M TPHUKIIATHBIE
«JIuneitHoli anreOpe»  |acmekThl. YueOHoe nmocodue. 2-e u3a. uctp. u gom. M.: ['anapukw,
1999.

Hopomenko O.B., Ilenunenko E.FO., C.M. ®omenko, B.A.
AxuHbImuHA. THUMOBBIE pacdeThl MO JWHEWHOW anredpe:
KOMIIZICKCHBIC 4YHCJIa, ITOJHMHOMBI W CHCTCMBI ypaBHCHI/II‘/‘I. —
Kpacuonap:Ky6ancknii roc.yH-T, 2018. — 143 ¢. — 500 7k3.

Y4eOHO-MeTOAMYECKHE MaTepuajbl I CaMOCTOATEILHONH pabOThl OOYYaIOIIUXCS W3
Yrciia HHBAJIM/IOB M JIMII C OTPaHHYEHHBIMH BO3MOKHOCTSIMU 310poBhs (OB3) npenocraBisroTes
B (hopMax, aJanTUPOBaHHBIX K OTPAHHMYCHUSM UX 370POBbS U BOCIIPUSATHUS HH(DOPMAITIH:

JIJist T ¢ HApYIICHUSIMH 3PCHHS

— B TIeYaTHOU (popMe yBEITUUCHHBIM MIPHUPTOM,

— B (hopMe IEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina,

— B re4atHoi (opme Ha si3bike bpaits.

JUJist U1 ¢ HapYIICHUSIMH CITyXa!

— B I1e4aTHOM (opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

Jis vI ¢ HapyIISHUSIMEA ONIOPHO-JIBUTATEIILHOTO armapara:

— B I1e4aTHOM (opme,

— B (hopMe PIEKTPOHHOTO TOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBIN TepedeHb MOXET OBITh KOHKPETU3MPOBAaH B 3aBUCUMOCTH OT KOHTHHTEHTA
00yJaromuxcs.

3. OﬁpasoBaTe.Hbele TE€XHOJOTUH, NPUMCHACMbBIC NMPH OCBOCHMHU JTHCHHUIIMHBI

(Moxyis)
B coorBercTBUM ¢ TpeOOBaHMAMHM IO HAMpaBICHHIO TOJArOTOBKM peaau3anus

KOMITIETEHTHOCTHOTO TOJX0J1a JOJDKHA MPEAyCMaTPUBaTh IIMPOKOE MCIOIb30BAHUE B yUYCOHOM
npoliecce aKTUBHBIX U MHTEPAKTUBHBIX (hOPM MTPOBEACHUS 3aHATUH (KOMITBIOTEPHBIX CUMYJISIIHIA,
JICTIOBBIX U POJIEBBIX UTP, pa300p KOHKPETHBIX CUTYAIMil, ICUXOJOTHUYECKUE U MHBIE TPEHUHTH) B
COYETAaHUM C BHEAYIUTOPHOH pabOTOH C 1eTb0 (GOPMHUPOBAHUS U PA3BUTHUS MPOPECCHOHATBHBIX
HABBIKOB 00YyYarOIINUXCHI.

B nmpomiecce npenoaBaHus AUCHUTUTMHBI TPAMEHSIOTCS CISTYIOIINE METO Il O0YICHHUS:

Ilpobnemnan nexyus. HaunHaercsi ¢ BOMPOCOB, C IOCTAHOBKU MPOOJIEMBI, KOTOPYIO B XOZ€
U3TIOKEHHUSI MaTepualia HEoOXOAWMO pemuTh. JIeKIHs CTPOUTCS TaKUM O00pa3oM, dYTO
NESATENIbHOCTh CTYJEHTa MO0 ©€ YCBOCHHMIO MPHUOIMKACTCS K TMOUCKOBOHM, MCCIIEIOBATEIHCKOM.
OO0s3atenen AWalior TperojaBareiiss W CcTyAeHToB. [IpuMepoM mMpoOIEeMHONM JEKIIUA MOMKET
CIIy>KUTb JIeKIus 1o Teme: «lccnenoBanre cuCTeM JTUHEMHBIX alnredpanuyeckux ypaBHEHHUID.

Jlexyus-koncynomayus, npu Kotopoit 10 50% BpeMeHM OTBOJUTCS HA BOIPOCHI CTYIEHTOB.
Jleximsi — koHCynbpTanus HambOosjee S(pQexkTuBHA, €CIAM SBISETCS 3aBEPIIAIONICH JIEKIHeH
cemecTpa.

Jlexyus-eusyanuzayusi. YUUT CTYIEHTOB IIPeoOpa3OBBIBATh YCTHYI0 W HHCbMEHHYIO



uH(GOpPMaLIMIO B BU3YyaIbHOH (hOpMe; HUCIONIb3YIOTCSI CXEMbl, PUCYHKH, YEPTEXKH, K MOATOTOBKE
KOTOpPBIX NpUBJIEKalOTCca oOyuatomuecs. B kypce «Anrebpa M aHamuTHYECKas TE€OMETPHSD» K
TaKUM JIEKIMSIM OTHOCSTCSI JIEKLIMM, TEMAaTHKa KOTOPHIX CBfi3aHa C TIE€OMETPUUYECKUMHU
IIOCTPOEHUSIMU HA IIJIOCKOCTH.

Ha npaktrueckux 3aHATHAX UCTONB3YIOTCS HEUTPOBBIE HIMUTAIMOHHBIE METOIBI OOYUCHHUS

3auamus ¢ npumenenuem 3ampyOHAOWUX YC108Uti (BpEMEHHbIE OTpPaHUYECHHUSI; 3apeIeHus
Ha HCIIOJIb30BAHUE OMPEAETICHHBIX METOAMK; MH(OpPMalMOHHAs HEJOCTaTOYHOCTh). Hampumep,
Tema: «Bbruncnenue panra MaTpuibb».

Memoo Jlenvghu TpPynmoBOro pemieHWs TBOpYECKUX 3amad. [lomoraer BwmIOpaTh U3
npeIaraeMoi Cepuu albTePHATUBHBIX BAPHAHTOB JIYYIIUI: OT YWICHOB TPYIILI TpeOyeTcs AaTh
OLIEHKY Ka)KZI0r0 BapHaHTa B OIPEIEIEHHOM MOciea0BaTeabHOCTU. [IpuMepoM MOXKET CITy’KUTh
IPAKTHUYECKOE 3aHATHE IO TeME: «Y paBHEHMSI IPSIMON Ha IIIOCKOCTH.

B npouecce npoBeieHNs TPaKTUYECKUX 3aHATUA MOYKHO HUCIOJB30BATh Ta- KOW METOJ, KaK
oenosas uepa (MTPOBOM WMUTAIMOHHBIA METOM), Hampumep, mo Teme: «Cucrema JIMHEHWHBIX
ypaBHEHHUI». JlenoBas urpa - ¢opma 1 MeToJ; 00y4YEeHHsI, B KOTOPOU MOJICTUPYIOTCS TIPEIMETHBII
U COLMANbHBIN acleKThl coaep)kaHus MpodeccHoHaIbHOM JesTenbHoCcTU. [lpeanasHadena ans
OTpaboTKH TpodheCcCHOHANBHBIX YMEHMA W HaBBIKOB. B 11e70BOM Wrpe pa3BepThIBACTCS
KBa3UIIPO(ECCHOHANbHAS AEATENBHOCTh OOYYAIOUIMXCS HAa HWMHTAIMOHHO-MTPOBOM MOJEH,
OTpakaroleil copepikaHue, TEXHOJOTMH U JUHAMHUKY TpO(ecCHOHATbHON AesATeNbHOCTH
CHELUATUCTOB, €€ IEIIOCTHBIX (pparMeHToB.

bunapnoe s3amamue — ogHa U3 3(PPEKTUBHBIX METOJMK, MO3BOJISIOMIAS Hauboiee
3(PEeKTUBHO NIEMOHCTPUPOBATH MEKIIPEAMETHBIC CBSI3H, (HOPMHPOBATH MPOQeCcCHOHATBHBIC
KOMITETCHIIUA CTYACHTa, a TakKXKe CIIOCOOCTBYIOIIAs AaKTHUBHW3AlMHA ydeOHOTO mpoiiecca (Tp.
3aHsATHE TI0 TeMe: Perenne cuctemM JTUHEHHBIX anreOpandecKux ypaBHEHUN ).

Texnonozusi paseusaioujeri Koonepayuu — MEKINYHOCTHbIE KOMMYHHUKAIlUM, B OCHOBE
KOTOPBIX OepeTcs CoCOOHOCTh MHAMBHA BCTaTh HA IMO3ULMIO IPYTOro YEJIOBEKA WU TPYIIIbI
JFO/IEH, M TOJIBKO C 3TOW MO3MIIMHU OILICHUTHh CBOM COOCTBEHHBIE AeicTBUA. PaboTa B rpymmax (Tp.
3aHATHE O TeMaM: JIMHeHbIe IPOCTPaHCTBA).

B npouecce 0o0y4yeHus: CTYIACHTHI YYacTBYIOT B MOCTPOCHMHM MaTeMaTHYECKUX MOJeNeH
MPaKTUYECKUX 3a]1a4, BBISIBIICHUN YCTOMYUBBIX AITOPUTMOB PELICHUS 3a/1a4.

WuauBuayanpHble 3aJaHUs, CaMOCTOSITENIbHbIE M KOHTPOJBHBbIE pPa0OTHI, pPacy€THO-
rpadgudeckre padboThl BBITIOJIHAIOTCS CTYyICHTaMH B MUChbMeHHOU dopme. Mcnonb3yercs 6anbHO-
pPEUTHHrOBas cUCTEMa OLIEHKU Pe3yJIbTaTOB.

KauectBo 00ydeHus nocturaercsi 3a CYeT MCIOJIb30BAHUS CIEAYIOUIMX aKTUBHBIX U
MHTEPAKTUBHBIX (OpM ydeOHOIl paboThI: aKTHBHbIC JICKI[MH, UTPOBas TEXHOJOTHs, OMHapHOE
3aHsTHE, JIeJI0Basi UTPa, TEXHOJOTHS Pa3BUBAIOILIEH KOONEpalluu U Jp.

VY nenbHBIN Bec 3aHATHIA, TPOBOJUMBIX B MHTEPAKTUBHBIX (hopMax, MPUBEAEH B TadmuIe 7.

Tabmuma 7
Bup 3anstus Hcnonb3yeMble MHTEPAKTUBHBIE KonnuectBo
Cemectp
(JI, TIP) o0pa3oBaTebHbIC TEXHOJIOTUH 4acoB
[IpoGnemuast neKuus, JTEKIUSA-BU3yaIN3aIINS,
1 T JeKIHMsT — Tpecc-KOH(PEpeHIHs, JeKIHs- 10

Oecema WM JIEKIUSA-IAUCKYCCHUS, JIEKIUS C
pa3b0poM KOHKPETHOUW CUTYaIlluu




p Wcnons3oBanue METOJIOB TPYIIOBOTO 10
pelIeHUs TBOPUYECKUX 3a1ad.
[TpoGniemMHast jexuus, JEKIUsI-BU3yaTU3alus,
b JeKIUsl — Tpecc-KOH(MepeHI s, JICKIHsI- 10
Oecema WM JICKIUS-IUCKYCCHUS, JICKIUS C
2 pa3b0poM KOHKPETHOUW CUTYaIlluu
I Ucnonb3oBanue METOJIOB TPYIIOBOTO 10
P pelIeHrs TBOPUYECKUX 3a7a4
Hmoeo: 40

Jnsg nui ¢ OrpaHMYEHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI MPEIYCMOTPEHA OpPraHU3aLUs
KOHCYJIbTallMli C UCTOJIb30BAHUEM DJIEKTPOHHOU IMOYTHI.

4. OueHoYHbBbIE CPeACTBA JJIf TEKYIIero KOHTPOJISI yCIeBAeMOCTH M MPOMEKYTOYHOM
aTTecTalMu
OueHoYHBIE cpeacTBAa MpPEAHA3HAYEHBI JJISI KOHTPOJISI W OLEHKH O0pa3oBaTeIbHBIX
JOCTIKEHUHM 00yYaromuxcs, OCBOMBIIMX Nporpammy yuebnoit aucrumiuasl b1.0.05 «Anrebpa
U aHaIUTHYecKas reoMeTpus». OLEeHOYHBIE CPEeICTBA BKIIOYACT KOHTPOJIBHBIC MAaTepHaIbl IS
IPOBE/ICHUS TeKYIIero KOHTPOJISA U POMEKYTOUHOH aTTeCTAIUH.

Texkymuii KOHTPOJb YCIEBAEMOCTH MPEICTABISAET COOOW IPOBEPKY YCBOCHHS
y4eOHOT0 MaTepuaa, perysipHO OCYIIECTBIAEMYIO Ha POTsDKEeHHH cemecTpa. K mocTonHcTBaM
JAHHOTO THUIA OTHOCHUTCA €ro CHCTEMATUYHOCTh, HENOCPEACTBEHHO KOppeaupymomas ¢
TpeOOBaHMEM MOCTOSIHHOTO M HETPEPHIBHOTO MOHUTOPUHTA KauecTBa O0yUYEHUSI.

Tekymuii KOHTPOJIb YCTIEBAEMOCTH CTYJICHTOB MPEACTABIISIET COOOI:

— YCTHBIH onpoc (TPYIITOBON WM UHANBUIYAJTbHBIN);

— MPOBEPKY BBINOJHEHUSI IMCbMEHHBIX JOMAIIHUX 3aaHHH;

— IpOBE/IEHUE KOHTPOJIBHBIX padoT;

— MpOBEeJIeHUE KOJIJIOKBUYMOB (B MUChbMEHHOU (hopMme);

— KOHTPOJIb CAMOCTOSATEIHLHOU PabOThI CTYIEHTOB (B MUCHMEHHOW WM YCTHOU hopMme).

Jlnst caMOCTOSITeIbHOM paboThl MCHONB3YeTCsl YueOHO-METOIuUecKoe oOecrieyeHne Ha
OyMaXKHBIX M AJIEKTPOHHBIX HOCHUTENIAX. TeMaThka caMOCTOSITENTbHOW pabOThl COOTBETCTBYET
COZIEPKaHUIO PA3[eNIoB JUCLUUIUIMHBI M TeMe JoMallHero 3afgaHus. OcBoeHue marepuaia
KOHTPOJIMPYETCS B MIPOLIECCE NPOBEACHUS MPAKTUYECKUX 3aHATHM.

KounTponbHble BOMpoChl M 3aJaHusl IS TPOBEACHUS TEKYLIEro KOHTPOJIS BEIOUPAIOTCS
U3 COJIEp’KaHUs pa3lieloB AWCHUILIMHBL. BBIMONIHEHNWE JOMAIIHEro 3aJaHusl 00ecreYnBaeT
HETPEepPBIBHBIA ~ KOHTPOJIb 32 MPOIIECCOM OCBOEHHS y4yeOHOTrO Marepuana KaxJIoro
00y4Jaromerocsi, CBOeBpEMEHHOE BBISIBIICHHE U YCTPAHEHHE OTCTaBaHUN M OIIHOOK.

IIpome:kyTouHas aTTecTANMS 110 UTOTaM OCBOEHHUS JIUCUUIUIMHBL 1 ceMecTp — 3a4eT u
9K3aMEH; 2 CEeMEeCTp — 3a4eT U HKk3aMeH. [[pomexxyTouHas aTTecTanus NpeacTaBIeHa TUIIOBBIMU
3a/layaMd MO0 BCEM MPOWJEHHBIM TE€MaM, a TaK € S5K3aMEHAIlMOHHBIMU BONPOCAMHU IO
JEKIIMOHHOMY MaTepHaly.

K ¢popmam nucbMEHHOrO KOHTPOJISI OTHOCUTCS KOHMPOTbHASL paboma, KOTopasi SBIsSeTCs

OJTHOM M3 CIOXKHBIX (HOPM MPOBEPKU; OHA MOXKET MPUMEHSTHCS AJIsl OLIEHKU 3HAaHUH 10 6a30BbIM
U BapuUaTHUBHBIM JMCLUUIUIMHAM BceX IMKIOB. KoHTponbHas paboTa, Kak MpaBWJIO, COCTOUT U3



HEOOJIBIIIOTO KOJMYECTBA CPEHUX IO TPYAHOCTH BOIPOCOB, 3a0ay WIW 3aJlaHUi, TPeOYIOIINX
NIOMCKa 0OOCHOBAHHOTO OTBETa. Bo BpeMs MpOBEpKH U OLIEHKHU KOHTPOJIbHBIX MMCbMEHHBIX paboT
MMPOBOAUTCA QaHAJIM3 PC3YJIbTATOB BBIMIOJIHCHUSA, BBIABIAIOTCA TUIIMYHBIC OH_II/I6KI/I, a TakKXeE
OpUYHHBI UX nosBieHus. KoHTposibHas paboTa MOXKET 3aHMMAaTh 4YacTh WJIM IOJIHOE y4deOHoe
3aHITHE ¢ Pa300pOM MPaBWIBHBIX PEIICHUN Ha CIEAYIOIIeM 3aHiaThH. [lepeueHb KOHTPOIBHBIX
paboT MpUBEICH HUXKE.

Koumponvnas paboma 1. KoMiekcHbie yucia

Konmponvnas paboma 2. MHOTOUICHBI

Konmponvnas paboma 3. MaTpuIlbl 1 CUCTEMBI JIMHEHHBIX ypaBHEHUI
Konmponvnas paboma 4. Bexrtopnast anredpa

Konmponvnas paboma 5. IneMeHTbl aHATUTHYECKOW T€OMETPHUH
Koumponvnasa paboma 6. JluneiiHble IpOCTpaHCTBA

Koumponvnasa paboma 7. JIuneiinpie onepaTtopsl

Koumponvnasa paboma 8. KBagpatuunsie Gopmbl

Koumponvnasa paboma 9. KpuBble 1 TOBEpXHOCTH BTOPOTO MOPSIIKA

Koumponvnas paboma 10. OCHOBBI TEOPHUH TPYIIIT

CTpyKTYypa OllEHOYHBIX CPEICTB JJIA TEKYIIel U MPOMEeKYTOYHOM aTTeCTAIMU
HaunmenoBaHue OIIEHOYHOTO CPEJICTBA
IIpomexyTouHas

Ne Kon n HanmMeHnoBanue
i PezynbraTel 00y4eHus

WHAWKATOpa

Texyumuii KOHTPOJIb

aTTCCTal s

HOIIK-1.1 (06.016 A/30.6
31.3) CnocobeH NpUMEHSTh
(byHIaMeHTaJIbHBIC 3HAHMS,
MOJIy9eHHbIE B 0OJIaCTH
MareMaTHYecKuX U (Hin)

©CTCCTBCHHBIX  HayK, H
WCTONB30BaTh  HX  TIpH
aHam3e TpeaMeTHON
o0xactu

HOIIK-1.2 (40.001 A/02.5
3H.2) OrteyecTBEHHBIH |
MEXAyHApOAHBIA OIBIT B
00JacTH MaTeMaTHYCCKUX U
(WITH) eCTECTBCHHBIX HAYK, U

HCIIOIb30BaTh ux B
npodeccuoHaTLHOM
JIESITEIIBHOCTH

HOIIK-1.8 (40.001 A/02.5
Hp.2) desarensHOCTb,
HaTpaBJICHHAs HA PEIICHUC
3aj1a4 aHAJUTUYECKOTO
xapakrepa,
MIPEAIOJIaraoIInX BEIOOp U
MHOroo0pasue akTyaibHbIX
CITIOCOOOB peIeHus 3a1a4, ¢
UCTIOJIb30BaHUEM
(hyHIaMCHTAILHBIX 3HAHUH,
MOJIYYCHHBIX B 00J1aCTH
MaTeMaTHYeCKHX M (HIN)
CCTECTBCHHBIX HAYK

3HaeT OCHOBHEIE
0a3oBbIe

Bomnpockr nnst

Bompoc 1, 2 6unera

YCTHOTO 9K3aMeHa
MaTeMaTHUYCCKUEC 3HAHUA (HI/ICLMGHHOFO)

(TIOHSITHS, METOJTBI, ompoca 1o Teme,

aJITOPUTMBI ANTCOPHI U paszeny

TCOMETPUH) CBSI3aHHBIC C

nHPOPMATHKON U

“H)OPMAITMOHHBIMU

TEXHOJIOTHSIMH

YMeeT npuMeHSTh KoHnTpoabHbIe Bompoc 3 6uera

OCHOBHBIE METOBI 1
aNTOPUTMEI aNTeOpsl U
TCOMETPHUH B
(byHIaMEHTaIbHOM
MaTeMaTuKe 1
nHdopmarnke s
pa3paboTku
nH(pOpMaMOHHBIX
TEXHOJIOT Ul

paboter Nel-10

OK3aMCHaA: PCUICHUEC
3aJay 110 TcMam,

3a4€CT

Biageer 6a30BbIMU
METOJaMH TIOJTyUYEHUS
YTy OJICHHBIX 3HAHUH
JUTSL peTIeHHST
TEOPETUICCKUX U
TIPUKIIATHBIX 337249 B
obmactu
HHPOPMAIUUOHHBIX
TEXHOJIOTUH

Komnoxsuym

Z[OHOJ'IHI/ITCJ'ILHLIG
BOIIPOCHI HA DK3aMCHE




HIIK-1.4 (40.001 A/02.5 3HaeT OCHOBHbIE Bompocsr mst Bompoc 1, 2 6unera

3H.2) OTeuecTBEHHBIN U METOIBI U alTOPUTMBL YCTHOI'O JK3aMeHa

MEXIyHApOIHBIN OIBIT JMUCUIUTUTHHBI (TMCHMEHHOT0)

pELICHHS aKTyalbHbIX U orpoca 1o TeMe,

3HAYMMBIX 3a/1a4 pazzeny

NIPUKIIaIHOW MaTeMaTHKH U

uHbopMATHKY YMmeeT NpUMEHSThH KonTpoabHbIe Bomnpoc 3 6unera
U3YYCHHBIC METOMBI U pabotsr Nel-10 DK3aMEHA: PELIEHUe

HIIK-1.6 (06.016 A/30.6 AIrOPUTMBI Ha IPAKTHKE 3ajaq o TeMaw,

V.1) AnanuzupoBaTh
BXOJTHBIC JAHHBIC TIPU

petieHnn 3az1a1 B 001acTH Bianeer HaBbIKAMHU Komnoksuym JlonmoaHuTeIbHbIE

2 | IPMKIATHON MATEMATHKH M | pormepis mpakTHUCCKIX BONPOCE! HA JK3AMEHE
MH)OPMATUKH 3a/1a4 Ha OCHOBE

WIIK-1.8 (40.001 A/02.5 | [YHICHHPIX METONOB H
aIrOpUTMOB
Hp.2) desarensHOCTb,
HanpaBJeHHas HA PEeLICHHUE
3aj1a4 aKTyalbHbIC U
3HAYUMBIC 331241
NPUKITaIHOW MaTeMaTHKH U
UH)OPMATHKHI
aHAJMTUYECKOTO XapaKTepa,
MIPEATIOIaraloIiX BEIOODP U
MHOro0o0pasue akTyaibHbIX
croco0O0B pelIeHs 331249

3a49€T

TunoBbie KOHTPOJIbHBbIE 3aJaHUSI WJIN HHbIE MATEPHAJIbI, HE00X0AUMbIe 1JIsl OLleHKH
3HAHMH, YMEHUiIl, HABBIKOB W (WJM) ONbITA JAeATEJbHOCTH, XaPAKTEPHU3YHOIUMX 3TAIbI
¢dopmMupoBaHusI KOMIIETEHIMH B MpolLiecce 0CBOEHHUsI 00pPa30BaTeJIbHOM MPOrpaMMBbI

BapuaHT 1/ MOATOTOBKM K KOHTPOJbLHOH padore Ne 1 mo Tteme «KommiekcHbie
yHCaa».
Nel.

3-i3)
3+z\/§ '

Haiit 1eiicTBUTENBHYIO U MHUMYIO YaCTH KOMIUIEKCHOT'O YHCiIa

Ne2.

Haiitu Monyne u riaBHOE 3HaueHHe aprymeHTta ( —7z < @ <7 ) KOMIUIEKCHOTO 4YHCcIa
W= e2+i .

Ne3.

Haiitu Bce 3HaueHUsI KOPHEN U IOCTPOUTH UX Ha KOMIUIEKCHOM INIOCKOCTH -i.

Ne4,

M300pa3uTh MHOXKECTBO TOYECK KOMITJICKCHOM MJIOCKOCTH, YIOBJICTBOPSIONIUX HEPABCHCTBY
|z| +Rez<1.

NeS.
[IpeacraButh B anredpandeckoit popme 3HaueHNEe GYyHKIIMH KOMIUIEKCHOTO TMIEPEMEHHOTO

T .
(r1aBHOE 3HAYCHHE apTyYMEHTa HaXOJIUTCS B IPOMEXYTKe (—7; 1)) tg —1i .

Ne6.
Jlokazath ToxkzecTBO: €08 (iz)=chz.



BapuaHT 111 MOATOTOBKHM K KOHTPOJILHOI padore Ne 2 o Teme « MHOT0YJIEHbD».
Nel.
Haiitn octatok oT jaeneHus MHorowieHa f(x)=5x"—3x’+2x°+x—13 Ha MHOrouseH

gx)=x-2.

Ne2,
. . 3x° +4x+9
[Monb3ysick cxemoii ['opHEpa, pa3noKUTh Ha MPOCTEUIIIHE TPOOH BBIPAKEHUE ————————
(x=1)°
Ne3.
Yemy paBeH [10Ka3aTelb KpaTHOCTH KOpHS 1 TUTS MHOTOYJIEHA

f(X)=x" =5x" +9x* = Tx+2?

Ne4,
Haiitu nauGonmbiumii obmuii genutens d(x) MHorouneHoB f(x)=3x"+4x—7 wu

g(x)=x" =5x" +10x’ —=10x* +5x —1.

NesS,
Haiitu kopnu ypaBHeHus x* —3x° +8x—-6=0.

BapuaHT 17151 IOATOTOBKM K KOHTPOJIbHOM padore Ne 3 mo teme «MaTpuubl 4 CHCTEMbI

JIMHEHHBIX YPABHEHUI».

Ne 1 Breruncnuts

-1 1 =2 0 1 2
det|| 3 -3 6 |-|-1 0 -2
2 -2 4 -2 2 0

Ne 2 Haiitu o6patryto matpuiy A, ecim

A=

—_— e N

1
2
1

N = =

Ne 3 PeminTe CUCTEMY JIMHEHHBIX YPAaBHEHUH U ONPEIEIUTh PaHT MaTPULIbI CUCTEMBI

2x, +4x, —x; +2x, =2
-x, +2x, = 2x; +3x, =-5
X, =3x; +x, =-1
3x, —4x, +x; —x, =19

—2x, +3x, —4x;, +x, =-13
Ne 4 Pemuth cucTeMy JIMHEWHBIX YpaBHEHHH, HCTIONB3Ys Gpopmynbl Kpamepa

X —2x,+x;=2
- X, +3x; =1
2x,—x,+2x;, =0



BapuaHT 17151 IOATOTOBKM K KOHTPOJIbHOM padoTe Ne 4 mo Teme «BekTopHas ajaredopay.

Nel

BEIMHCITHTS IPOEKIMIO BeKTOpa d = (3; 2; 2) Ha och BeKTOpa b+¢,ecm b= (-1; 4, —6)
me=(3; 2 -1).

Ne2

CpencTBaMM BEKTOPHOHM anreOpbl BBIYMCIMTH JUIMHY BBICOTHI AP TpeyrompHHKa C
epmmuamu B Toukax A(6; 0; —3), B(=2; 1; 2) u C(1; 10; —1).
Ne3

Bekropsl a u b o0pazytoT yroxa 60°, mpuuem |Zz| =2,

b ‘ = 3. OnpenenuTts yroia Mexay

BEKTOpaMH C = a+bud=a+3b.
Neq
Bbruncnuth cuHyc yria, 00pa3oBaHHOTO BEKTOpaMU d = (2; I; - 2) uc
NeS

(1, —2; 2).

3Hasi BEKTOPHI, 00pa3yoIIre TPEyroJIbHUK: AB=2d-3b , BC=ad-6b , CA=-3i+9% ,

re a W b B3aNMMHO TEPHEHIUKYJSPHBIC OPTHI, OMPENCIUTh BHYTPEHHHE YTIJBI 3TOTO
TPEYTOJIbHUKA.

BapuanTt 1 NMOArOTOBKH K KOHTPOJBLHOW padore Ne 5 mo Teme «DjeMeHTHI
AHAJIMTHYECKOH FreoMeTPUID).

Nel

CocTaBUTh ypaBHEHHE IUIOCKOCTH, TMEPHECHAUKYISIPHON BEKTOPY N= (1; 3 — 2) u
oTcekaromeit Ha ocu OX OTpe3oK a =5 .

No2

CocTaBUTh ypaBHEHHUs IUIOCKOCTEM, KOTOpBIE JENAT IONOJaM JBYTPAHHBIA yTOI,
00pa3zoBaHHBIN MITOCKOCTIMU —16x+15y—12z2—-5=0u x+2y—-2z+5=0.

Ne3

JlBe rpaHu KyOa Jsexar Ha IUIOCKOCTAX 2x—2y+z—-1=0 u 2x-2y+z+5=0.
Boerancnuts 006eM 3TOTO Ky0a.

Neq

CocTaBuTh ypaBHEHHE IUIOCKOCTH, MPOXOASILEH Yepe3 MPsMYIO NepeceueHusl MI0CKOCTEN
2x—y+3z-5=01u x+2y—z+2 =0 napajieabHO BEKTOPY b :(2; -1; —2).

Ne§

x+7 y+4 z+3 x-21 y+5 z-12

Haiitu paccrosiHue MeXay OPIMBIMUA Hu =
P P 3 4 2 "6 T a4

BapuaHT 1151 NOATOTOBKH K KOHTPOJbLHOW padore Ne 6 mo Teme «JImHeiiHbIe
NPOCTPAHCTBA».



Nel
B mpoctpancte R 3amansl Bektop x u Gasuce = {e,e,,e, . Koopaunarsl BeKTOpOB
3aj1aHbl B HEKoTopoM Gasuce €' = {e|,e,,e;} . Haiitu koopauuatel Bektopa x B Gasuce €' u
! ! ! !
MaTpHlly repexoja ot 6asuca € = {e,,e,,e,} k e ={e;,e,,e;}.
x=(1,4,-1)
!
e/ =(5,-1,2)
/
e] :(23 33 O)
!
e =(2,1,1)
Ne2
Haiiti pasmepHoCTH, Ga3uchl CyMMBI U TiepecedeHns noanpocrpaucts H, =< a,,a,,a, >

n H, =<bb,,b, >

a, = (2,1,2)T b = (2,3,—1)T

a,=LL-D" u b, =(1,2,2)"

a, = (1,3,3)T b, = (1,1,—3)T

Ne3

Cunrtas, 4YTO BEKTOPHI 3aJaHbl KOOPJWHATAMH B OPTOHOPMHPOBAHHOM Oasuce,

- o AN AT

OPTOHOPMHUPOBATH CUCTEMY BEKTOPOB @, = (1, 0, 1) , dy = (z, i l) , Ay = (l, 0, z) .

Neq

HaiiTi yron Mexy BEKTOpoM b :(2, O,I)T ¥ TOIIPOCTPAHCTBOM L, =<5l,&2>, ecIn
a, =(,1,1, @, =(1,2,0)".

Ne§

Haiitu paccrosuume Mexngy MHoroobpasusmu P =H,+x, n P, =H,+x,,
H =<a,,a,>w H,=<b,,b, >

a, =(1,2,2,2) b, =(2,0,2,1)

a, =(2,-11,2) u b, =(1,-2,0,-1)

x, =(4,5,3,2) x, =(1,-2,1,-3)

Ne6

Haiftn 6a3suc OPTOTOHANBHOTO MOMONHEHHS L' MOANPOCTpaHCTBA L, HATAHYTOTO Ha

BEKTOPHI @, , d,, dy,ecmn d, = (1,1,-1,-2), d@, =(5,8,-2,-3)", @, =(3,9,3,8)".



Ne7

Cunrtas BEKTOpHI 33JJaHHBIMH KOOPAWHATAMU B OPTOHOPMHPOBAHHOM 0a3uce, IPOBEPUTH,
YTO CJIEAYIOLIUE CUCTEMb] BEKTOPOB OPTOTOHAJIbHBI, U JOIOJHUTh UX JI0 OPTOTOHAJIBHBIX 0a31COB

IPOCTPAHCTBA: d, :(1,-1,1,-3)T, a, = (— 4,1,5,0)T

BapuaHT 1151 NOATOTOBKH K KOHTPOJBLHOW padore Ne 7 mo Teme «JImHeiiHbIe
onepaTopbn».
Nel

OmnepaTtop ¢ nepeBOIUT BEKTOP X = (X,,X,,X;) B BEKTOP (p(x). SBnsieTcs mu oneparop @
nuHeHbpIM? Ecnu SBIsieTcs, TO 3amucaTh ero MaTpuILy.
a) (o(x): (x1 +2x, +3x5;x, —2x35 X, —3x3)
) cy2.
b) @(X) = (x; +x33x55x; +1)
No2
JluneitHelii oneparop ¢ B 0Oasuce é€,,e,,6, umeer marpuny A. Haiftu maTtpumy storo

oreparopa B 6asuce é,,¢,,¢é; , ecmu é, = (4,-4,-3), é, =(-8,7,5), &, =(-5,-11), ¢ =(1,-L1),

1 -1 1
& =(01-1),2 =0L), 4=[2 1-1
3-1 1

Ne3

st maTpunibl A HAWTH )KOPAAHOBY (hOPMY U KOPJIAHOB Oa3ucC.

0 1 0
A=|-4 4 0
21 2

Neq

Haiitu oproHOpMHUpOBaHHBII 0a3uc, B KOTOPOM ONEpPaTOp MPOCTOH CTPYKTYPHI MMEET
KaHOHWYECKHH BHJ. 3amucaTb KAaHOHMYECKMHM BHJ MaTpULBI oreparopa B 3ToM Oasuce.

9 -5 =2

A=|18 =13 -3
18 -9 -7
Ne§

Haiiti Matpuiy npeoGpasoBanus, nepepoasiero sekropsl @, = (1,4,-5)" , a, =(2,3,-4)"
i, =(1,-2,-1) B BekTOpHI b =0,1,1)", b,=(1,1-1)", b,=(2,1,2)" B Tom xe Gasuce, B

KOTOPOM 3a/1aHbl KOOPJIMHATHI BEKTOPOB.



BapuaHT 1J1s1 MOATrOTOBKM K KOHTPOJILHOUM padore Ne 8 mo Tteme «KBagpaTrudHbie
(opmbI».

Nel

[IpuBectn kBaapatuyHylo ¢GOpMy K KAaHOHHYECKOMY M HOPMalbHOMY BHIY, HaWTH
JMHEWHBbIE HEBBIPOXKACHHBIE NPEoOpa3oBaHMs, MPUBOMAAILINE KBAAPATHUHYIO (OPMY K ITHM
BHJAM.

X+ X2 +5x0 —6x,x, — 2x,X; +2x,X

1 2 3 172 173 23

No2

Haiitu Bce 3HaueHns napameTpa A, Ipu KOTOPBIX MOJOKHUTEIBHO OIpe/iesieHa KBaApaTHIHAas
dopma:

2x] +2x5 + x5 + 2Ax,x, + 6x,x, +2x,x,

Ne3

BbIsIcCHUTB, 4TO B cCleAyOUMX Mapax KBaApaTUYHbIX (GopM onaHa (opMma sBiIseTCS
NOJIOKUTETIBHO ~ ompezaeseHHo. HaiiTu  HeBBIpoXAeHHOE JUHEHHoe mpeoOpa3oBaHue,
NPUBOJAIICE TOJIOKUTEIFHO OINpEeNieHHYI0 (opMy K HOpMalbHOMY BHUAY, a JIPYIyl0 — K
KaHOHUYECKOMY:

f=x]+26x; +10x,x,
g=x] +56x] +16x,x,

BapuanTt 1451 MOArOTOBKM K KOHTPOJLHOW padore Ne 9 mo Teme «KpuBble u
MOBEPXHOCTH BTOPOI0 MOPSIAKA».

Nel

Omnpenenuts BUJ KpuBoi 2 nopsaka. Haiitu nentp. 3anucarb B KAHOHMUECKOM BHJIE, HAUTH
KaHOHUYECKYIO CUCTEMY KOOpJIUHAT.

a) 9x* —16y* —6x+8y—144=0
b) 9y* -7y —16=0
Ne2

CocTaBUTh ypaBHEHHUE U ONPEACIUTH TUIl KPUBOW BTOPOTO MOPsAJIKA, MPOXOASIICH yepe3 5
TOYCK, 3aJIaHHBIX CBOUMHU KOOpAUHATAMU:

(_19_1)3 (190)7 (031)7 (332) 9(233)
Ne3
HccnenoBath 3aBHCUMOCTD THITA KPHBOM OT MapameTpa A:

4x> +20xy + > =0

Neq

CocTaBUTh YpaBHEHHE KACATEIbHOU K KPUBOM B TOUKE:
2 2

X Y

—+—=1, (3,D);

12 4

5x> +6xy+5y* —16x-16y -16=0 (0,])



BapuaHT 1J151 HOATrOTOBKH K KOHTPOJILHOW padotre Ne 10 mo teme «OCHOBBI TeOpHUU
rpymnm».
Nel

a=a,+ia, a,

[TycTb 3a1aHO MHOKECTBO KOMIUIEKCHBIX YHCEN BUJA! , T71e 4 ,
MPUHAJJIEKAT TOJI0 AeMCTBUTEIBHBIX Uncel. BBecTu onepanum clioskeHus U YMHOKESHUS
KOMIUIEKCHBIX YHCEN U TOCTPOUTD alredpy KOMIUIEKCHBIX YHcell. SIBiseTcs u 3Ta anredpa
KOMMYTaTHBHOMU 10 YMHOXEHUI0? SIBIsieTcs u 3Ta anrebpa TMHEHHOM anredpoii ¢ neneHueM?
No2
[TocTpoiiTe HUUKINYECKYIO TPYIITY, IOPOKIAEMYIO ITEPECTAHOBKAMH BUA:

12345
53142
Ne3
3aaH MHOTOYTOJILHUK CITMCKOM KOOPIMHAT BEPIITHH:
X -1 2 1 -2 0
y 1 21 -2 -2 0

Martpuna ahdurHOTO Mpeodpa3oBaHUS UMEET BHI:

21 4
2 21

BoruncnuTe KoOOpAMHATHI BEPILUH Mocie npeodpa3zoBaHus, LEHTPbI (GOPMbI PUTYpHI U
TUTOIIA/IN JI0 U TIOCJIEe MPeoO0pa3OBaHMUS.

Kputepun onieHKH KOHTPOJIBHBIX padoT:

— OIICHKA ‘“3aUTE€HO” BBICTABJISAETCSA MPHU MOJHOM PACKPBITUM TEMBI KOHTPOJIBHOM
paboThl, a TAKXKE MPU TMOCICAOBATSIHPHOM, YSTKOM M JIOTHYECKH CTPOMHOM €€ H3II0KCHHH.
CryzieHT 0TBEYAET Ha IOMOJIHUTENIBHbIE BOIIPOCHL, IPAMOTHO 00OCHOBBIBAET IIPUHATHIE PEIICHUS;

— OILIEHKa ““He 3a4TeHO” BBICTaBJIAETCS 3a cilaboe W HEMOJIHOE DPACKPBITHE TEMBI
KOHTPOJIbHOM paOOThbl, HECAMOCTOSTENBHOCTh U3JI0KEHUSI MaTepuaa, BEIBOJbI U MPEAJIOKEHMS,
HOCsIIME OOIMI XapakTep, OTCYTCTBHE HAIJIAHOTO MPEACTaBIECHUS pabOThl, 3aTPyAHEHUS MIPU
OTBETaxX Ha BOIPOCHI.

Konnoxéuym — wnHanbonee pacnpoCTpaHEHHBIH METOJ TEKYLIEr0 KOHTPOJIsS 3HAHWUN
ydanmmxca. IIpy ycTHOM oIpoce yCTaHaBIMBAE€TCAd HENOCPEICTBEHHBIM KOHTAaKT MEXKIY
mpenojaBaTesieM U ydalluMmcsi, B TMPOIEecCe KOTOPOro IMpenojaBaTellb IMOIy4daeT MIUPOKHE
BO3MOXXHOCTH JUUISl U3YUYCHHS] UHIUBUIYATbHBIX OCOOEHHOCTEH YCBOEHUS yYalllUMUCS y4eOHOTO
Marepuasia. llenp KOUIOKBMyMa: TeKyllas MpOBEpPKA 3HAHUM ydYalIMXCs; MPOBEpPKA yYMEHHUM
y4Yalmxcs NMCbMEHHO U3JIaraTb MaTepuai.

[TepeueHs TeM, BKIIIOUEHHBIX B KOJUIOKBUYM IIEPBOTO CEMECTpPa, IPUBEACH HUXKE:

Tema 1. KoMIeKkcHbIe YUCIa

Tema 2. MHOTOUJIEHBI

Tema 3. MaTpulbl U CUCTEMBI JTMHENHBIX YPAaBHEHUN

Tema 4. BextopHas anredpa



Tema 5. DneMeHTBI AHATUTUYECKON T€OMETPUH
B K010KBHYM BTOPOT0 cEMeCTpa BKIKOUEHBI CIEAYIOINE TEMBIL:

Tema 6. JInneiiHbIE NPOCTPAHCTBA

Tema 7. JInnenHble OnIepaTOpPhI

Tema 8. KBagpatuunsie popMbI

Tema 9. KpuBbie 1 TOBEPXHOCTH BTOPOTO MOPSIKA

Tema 10. OCHOBBI TEOPHUH TPYIII

Bonpocel 11s nmpoBeseHns KOJUIOKBHUyMa MO JUCHMIUIMHE «AnreOpa U aHaIUTHYECKas
TEOMETPHUSD JUISl KaXKIO0W U3 IEPEUNCICHHBIX TEM ITPUBEICHBI HHXKE:

Tema 1. KomniekcHbie YnciIa

1.1. [IpssMoyrosibHast U MOJISIpHAs CUCTEMbl KOOpAMHAT. B3auMOCBsI3b KOOpAMHAT TOYEK B
CUCTEMAX.

1.2. AnreOpanueckas ¢opMa KOMIIIEKCHOTO 4wcha. JleWcTBUS Haa KOMIUIEKCHBIMHU
YUCJIaMHU.

1.3. Tpuronomerpuueckas ¢opMa KOMIUIEKCHOTO YHCIIA.

1.4. Bo3BeneHue KOMILUIEKCHOTO 4YHCJa B CTEMEHb C LENbIM IoKa3areinem. Popmyia
Myagpa.

1.5. M3Bieuenune KOpHS U3 KOMIUIEKCHOTO YUCIIA.

1.6. IToka3zarenbHast (hopMa KOMIUIEKCHOTO YHUCIIA.

1.7. V3BieueHue KBaJAPaTHOTO KOPHS M3 KOMILIEKCHOTO YHCIa B alredpandeckoi ¢popme.
TpuronomeTrpuyeckre GyHKIIUN OT KOMIUIEKCHOTO YHCTIA.

Tema 2. MHOTO4/1€HBI

2.1. MHorowieH oT oaHOW mnepemMeHHOW. JlelictBus Ham MHorowieHamu. KopHu
MHorowieHoB. Teopema besy.

2.2. Cxema ['opHepa.

2.3. KpaTHble KOpHH.

2.4. HanOonpimii 00K AEIUTENb JBYX MHOTOWIEHOB. AnroputM EBkinna.

2.5. CBoiicTBa 1€TMMOCTH MHOTOWICHOB.

2.6. B3anMHO poCThIE MHOTOWIEHBI.

2.7. CBoiicTBa B3aUMHO ITPOCTBIX MHOTOUJIEHOB.

2.8. Kopau kBagpaTHOTO ypaBHEHHUS

Tema 3. MaTpuubl ¥ CUCTEMbI JIUHEHHBIX YPaBHEHUM

3.1. MaTpu1ibl, 1eHCTBUS C MaTpULIaMH — OCHOBHBIE CBOMCTBA.

3.2. Ilonsatue onpeaenutens 2-ro, 3-ro U n-ro nopsaka. Beruncnenue onpenenureneii 2-ro,
3-ro NopsiAKOB.

3.3. OCHOBHBIE CBOMCTBA OMPEACIIUTEINCH.

3.4. Brruuciienue onpeaennTesiel n-ro nopsiaka, reopema Jlammaca.

3.5. ObparHas MaTpuIla, BEIYUCICHUE OOPATHBIX MATPHII.

3.6. KpamepoBCKHE CUCTEMBI TUHEHHBIX YPABHEHUM, UX PEUICHUE.

3.7. MeTtoa mocienoBaTENIbHOTO HCKIIIOUEHHS NEepeMeHHbIX (MeTon [aycca) perieHus
CUCTEM JIMHEHHBIX YPABHECHUM.

3.8. JluHeiiHass 3aBUCUMOCTh W JIMHEHHAs HE3aBHCHUMOCTH CTPOK (CTOJOIIOB) MaTpPHIIBL.
Csaoiictsa JI3 u JIH3. ba3uc u panr ctpoxk.

3.9. Panr matpuiel. Beruncienve panra MaTpuilbl.



3.10. OgHOpOIHBIE CUCTEMBI JINHEWHBIX ypaBHEHUN. DyHIaMEHTabHAs CUCTEMAa PEIICHUN
OJHOPOJHBIX YPaBHEHUM.

3.11. HeonHoponnsle cuctembl IUHEHHBIX ypaBHeHuil. Teopema Kponekepa-Kanemmu.
O01uee penieHre HEOAHOPOJHONW CUCTEMBI JIMHEWHBIX YPaBHEHUH.

Tema 4. BekTopHasn ajareopa

4.1. [lonarue BEKTOpa, CIOKEHHUE W PA3HOCTh BEKTOPOB. Pa3ioxkeHue BEKTOpa MO TPEM
HEKOMIUTaHAPHBIM BEKTOPaM.

4.2. CkansipHOE ¥ BEKTOPHOE YMHOKEHUE BEKTOPOB. OCHOBHBIE CBOICTBA.

4.3. CwmemanHoe npousBeneHUe BeKTOpoB. (CBOWCTBAa CMEIIAHHOTO MPOU3BEICHUS
BEKTOPOB.

Tema 5. DneMeHTbI AaHAJIMTHYECKON reOMeTPHH

5.1. YpaBHeHUE NpAMON Ha TUIOCKOCTU. YTOJI MEXAY JBYMS MPSMBIMH.
5.2. O6uiee ypaBHeHHE IpSIMOi. PaccTosiHue OT TOYKU A0 TIPSIMOH.

5.3. IlpeoOpa3oBanue MpsIMOYTOIbHBIX KOOPAMHAT.

5.4. llonapHas cucrema koopauHat. HopManbHOE ypaBHEHUE IPSAMON.
5.5. O0miee ypaBHEHHE TUIOCKOCTH. YTOJ MEXKIY TIOCKOCTSIMHU.

Tema 6. JIuHeliHbIE POCTPAHCTBA

6.1. Onpenenenue JIMHEHHOTO MPOCTpaHcTBa. [Ipumepsl.

6.2. CBolCTBa JINHEWHOTO MPOCTPAHCTBA

6.3. JIuneitHast 3aBUCUMOCTH AJIEMEHTOB JINHEHHOTO MPOCTPAHCTBA.
6.4. CBoiicTBa CUCTEM BEKTOPOB.

6.5. basuc nuHENHHOro NpocTpaHcTBa.

6.6. PasmepHOCTb IMHENHOTO TPOCTPAHCTBA.

6.7. [IpeoOpazoBaHme KOOpAUHAT BEKTOpA MPHU 3aMeHe Oasuca.

6.8. Onpenenenue TMHEHHOTO MOANIPOCTpaHcTBa. JInHelHas 000oUKa.
6.9. [lepecedenrie 1 cyMMa JIMHEHHBIX TOANMPOCTPAHCTB

6.10. ITpsimast cymMa JTUHEMHBIX MOANPOCTPAHCTB.

6.11. Pa3MepHOCTb JIMHEMHOTO MOAIPOCTPAHCTBA

6.12. Onpenenenne eBKINA0BA IPOCTPAHCTBA.

6.13. [Iponecc oproronanuzauuu I"pamma-IlImunara.

6.14. Hepasencteo Komu-byHsikoBckoro.

6.15. HopmupoBaHHBIE IPOCTPAHCTBA.

6.16. OpToronanbHoe nomnoiaHeHue. [loctpoeHrne OpTOroHaAIbHOTO JOMOJIHEHUS.
6.17. YHUTapHOE NPOCTPAHCTBO.

Tema 7. /IuHeliHbIE ONIEPATOPHI

7.1. Onpenenenue U MPUMEPHI JIMHEHHBIX oniepaTopoB. SAapo u ob6pas. Jledekrt u panr.

7.2. Marpuua JTMHEHHOT0 onepaTopa u ee mpeodpa3zoBaHue.

7.3. XapakTepucTHuecKoe ypaBHeHHE MaTpuibl. JIssmMOna-maTpuna. AHHYJIUPYIOIUN U
MUHUMAaJIbHBIII MHOTOUJICHBI.

7.4. XapakTepUCTUYECKOE ypaBHEHNE JIMHEWHOTO OIlepaTopa.

7.5. CobcTBeHHBIC 3HAYCHUS U COOCTBEHHBIE BEKTOPHI JIMTHEHHOTO OIepaTopa.



7.6. CpolicTBa COOCTBEHHBIX BEKTOPOB. BBIYMCIIEHHE COOCTBEHHBIX BEKTOPOB.
OproronanbHas Matpuiia. OpToroHaiabHOE NMpeodpa3zoBaHue.

7.7. IHBapuaHTHBIE IIOAIIPOCTPAHCTBA.

7.8. TpeyronbHas Gopma.

7.9. JIuneiHble onepaTopsl IPOCTON CTPYKTYPHI.

7.10. XKopnanosa dopma.

7.11. )Kopnanos 6a3wuc.

Tema 8. KBagpaTtuunbie (popMbl

8.1. OcHoBHbIE ompeAeneHUs KBaapaTHUHbIX (opm. JluHeiHoe mpeoOpa3zoBaHue
NEPEMEHHBIX

8.2. Kanonnueckuii BU KBaJpaTHUHONU (HPOPMBI

8.3. AnroputMm meroaa Jlarpanxa npuBeneHUs] KBaApaTHUHOW (HOPMBI K KAHOHUYECKOMY
BUAY

8.4. OpToroHaibHOE MpeoOpa3oBaHue KBaapaTHUHON (GopMbl. [IpuBeneHNEe KBAIpaTHUHON
(GopMBl K KaHOHHYECKOMY BHJy INpU IOMOILIM INpeoOpa3oBaHMs IEPEMEHHBIX C BEpXHEH
YHUTPEYTOJIbHON MaTpULIECH.

8.5. 3aKOH HHEpUUH

8.6. Kpurepuii CunbBectpa

8.7. Ilapa kBazpaTU4IHbBIX (HopM

Tema 9. KpuBble 1 NIOBEPXHOCTH BTOPOT0 MOPSIKA

9.1. OcHoBHbIe ompeneneHus. [IpeoOpa3zoBaHus KOOPAMHAT: TMapauIeIbHBIN MEPEHOC U
MOBOPOT; OOIIHIA CITyda.

9.2. I[IpuBeneHre KpUBOW BTOPOTO MOPAJIKA K KAHOHUYECKOMY BHUITY.

9.3. llenTpanbHbIE U HELEHTPAIbHBIE KPUBBIE BTOPOTO MOPSIKA

9.4. Knaccu¢ukanusi KpUBbIX BTOPOTO MOPSIIKA

9.5. OproronanbHOE MpeoOpazoBaHUe NEPEMEHHBIX KPUBOW BTOPOTO MOPSIIKA

9.6. Pacnianaronyecst KpuBble BTOPOTO MOPSIIKA.

9.7. TeopeMa eIMHCTBEHHOCTH.

9.8. Dmmunc. Onpenenenne. BeiBog kaHOHMYECKOTO ypaBHeHus. VcciaenoBanue GopMel.
JupekTpucel u kacatesnbHble. ONTUYECKHE CBOMCTBA.

9.9. 'unep6ona. Onpenenenne. BeiBoa kaHoHHUeckoro ypaBHeHus. MccnenoBanue GopMel.
JupekTpucel u kacatenbHble. ONTUYECKHUE CBOMCTBA.

9.10. ITapabona. Onpenenenue. BeiBox kaHoHHUecKoro ypaBHenus. MccnenoBanue popmel.
Jupektpucel u kacarenbHble. ONTHYECKUE CBOWCTBA.

Tema 10. OcHOBBI TEOPUU TPy

10.1. HexoTopsie o01mIre MOHATHS areOpbl. AKCHOMBI TPYTITIBI.
10.2. Iloarpynmsl. Kitaccel cMeXHOCTH.

10.3. [{uknu4yeckue rpyIibl.

10.4. ApudmeTnka oCTaTKOB.

10.5. ®ynkuus Junepa.

10.6. MynbTUTIMKaTUBHBIE OOpATHBIE IO MOAYJI0 N .

10.7. Anroputm EBknuna. Pacimpennstii anroputm EBknnna.
10.8. Kuraiickas Teopema 06 ocTaTkax.



10.9. Koneunsie nosns.

10.10. HopmanbHble MOATPYNIIbI U (PAKTOPTPYIIIIHL.

10.11. Knaccel CMEKHOCTH 110 HOPMAJIBHOM MOArpyIIe U (pakToprpyma.
10.12. Tomomopdusm.

3adeTHO-3K3aMeHAIlMOHHbIE MaTepuajibl [Jsi NPOMEKYTOYHOHl  aTTecTaluu
(3K3aMeH/3a4eT)
3auem sBnserca GopMoi TPOMEKYTOUHOM aTTecTaly CTYAEHTa, onpeaesnsieMas yueOHbIM

IUIAHOM TIOATOTOBKM MO HampasieHuto BO. 3ader ciaykut (GopMoil MpOBEpKH YCHEIIHOTO
BBINOJIHEHHS! OaKanaBpaMH KOHTPOJIBHBIX pabOT U YCBOEGHHUSI OCHOB yUeOHOTO MaTepuania.

Tunosble 3aga4m JJ14 3a4eTa no gucuunanxe (1 cemecrp)
Tema 1. Komnnekcnuie uucna
1.1. Berauciauts

cos(i+ 1)
3aHI/IC3.TB HeﬁCTBHTCHBHyIO U MHUMYIO 4aCTH KOMIIJICKCHOI'O YHCJIa.

1.2. Haiitu x u yeR:
(i—-2)2+30)) x .y

3i—1 10 ' '8
1.3. 13Biieub KOpEHb U3 KOMILUIEKCHOTO YHCIIa
V2 =2i

1.4. BbIUHCINTE, OTBET 3aIIUCaTh B TPUTOHOMETPUYECKOH, anreOpanyeckoi U MoKa3aTelbHOM
dopmax:
z=(3-1)3
1.5. 1306pa3uth 0071aCTh HA KOMITJIEKCHOM IJIOCKOCTH, 3a7aBaeMyI0 HEPAaBEHCTBOM:
lz+i—-1] <5
1.6. BeruncnuTh, OTBET 3alKCaTh B TPUTOHOMETPHUECKOM, anredpandeckoi 1 moka3aTeaTbHON
dopmax:

(V3-0)3*0-V2-2i
Tema 2. Muozounenwi
2.1. BBIIIOTHUTE JeI€HUE C OCTATKOM
2x°> —3x3+x2—5x+7mHa3x?*+4x3 —x+2

2.2. He ocymiecTBiisis J€NE€HNS U HE UCNONB3Ysl cxeMy ['opHepa HaliTH OCTaTOK OT JI€JEHUS
nomanoma 2x> — 3x3 + x? — 5x + 7 na 5x — 3

2.3. Onpenenutsb KpaTHOCTh KOPHS Xy = 2 MOJUHOMA
2x* —11x3 + 18x? — 4x — 8.
Pa3noxuth MoaMHOM Ha MHOXKUTEIH.

2.4. Paznoxuts noiuHoM 2x° — 3x3 4+ x2 — 5x + 7 1o creneHsaM x, = —2, UCIOJIb3Yys CXEMY
I'opHepa.

2.5. [TocTpouTh MOJIMHOM HAUMEHBILIEH CTENICHH C ICHCTBUTEIBHBIMHI KO PUIIMEHTAMH, €CITU
€ro KOpHHU:

Xo = 21 — 1 xpatHoctu 1, x; = 2 — i kpaTHOCTH | U X, = 3 KpaTHOCTH 2.



2.6. Haittu HO/I nByX nmojamHOMOB
fx) =x0—7x*+8x3—7x+7ug(x) =3x>—7x*+3x% -7

2.7. Tonp3ysick anroputMoM EBkimnaa, mogo0parh momuHOMBI Mi(x) u M>(x) Tak, 9T0ObBI
SX)Mi(x) + g(x)Ma(x) = 8(x), rme S(x) — HOJI momuuomoB fix) u g(x), f(x) = x5 + 3x* + x3 +
x2+3x+1uglx) =x*+2x3+x+ 2.

2.8. Tlonb3ysce anropurmoM EBknmaa, mogo0paTk moJuHOMBI Mi(x) 1 M>(x) Tak, 9TOOBI
SX)Mi(x) + gx)Ma(x)=1,rme f(x) =x* —x3 —4x> +4x+1ugkx) =x>—x— 1.

Tema 3. Mampuuywt u onpedenumenu

3.1. BeuucnuTh onpeaenuTennb

1 2 -1 -1
8-1 -7 10
a) :
2 7 4 -5
-1 -1 -3 1
2 1 0 0 0
1 2 1 0 O
b)|]0 1 2«a 0 O
o o0 0 - 1 2«
2cosp 1 0O .. 00
1 2cos@ 1 - 0 0
of 0 1 2cosp 0 0
0 0 0 1 2cos@

10 -14 16 -30 1

. 4 8 -10 18 7 )

4+ DBIYUCIIUTH PAHT MAaTPHUIIBI METOOOM OKAUMIICHUIA MHUHOPOB.
P TPHERL 0 18 S22 40 17 A p

1 7 -10 17 -3

3.3. Haiitu oOpaTHy10 MaTpHIly K MaTpuIie 4:

1 -3 5
aA=(7 3 1
12 -2 6

2 _5 8 -1
(o 3 12 -2
bA=1, 3 11 7
1 -2 9 s

3.4.* Beraucouts A2, ecin



1 £ g2 gn1 _
A= 1 gz 54 82(71—1) , IpU € = eZm/n
1 g1 g2m-1) . (=17

3.5. Beruuciauts

2i 3 2 i—-1\7
a)(7 i+1>'<—i 2—i>
- 1 1 0
A 0 0 A
ofe )G )
0 A/ \4, 0

Tema 4. Cucmembul 1uHeRHBIX YPAGHEHUIL

4.1. Pemuth ¢ momompio popmyn Kpamepa cucremy ypaBHEHUH:
2x+3y—z =35,

xX+y+2z=9,
2x—-y+z=3.

4.2. Haiitn pyHmameHTanpHyt0 cucreMy pemenuid st CJIOY
x=2y+z+t=0,
x=2y+z—-t=0,

x—=2y—z+5t=0.

4.3. BBISICHUTB, 00pa3yIOT JIM CTPOKHU KKIOM M3 MaTPHI]
30 —24 43 -50 -5
A=|19 -15 8 5 2
4 2 9 =20 -3
4 2 9 =20 -3
B=({1 -11 2 13 4

9 -15 8 5 2

(byHIaMEHTAJIbHYIO CUCTEMY PEILIEHHH I CUCTEMbl ypaBHEHUI:

3x1 +4x, +2x3 + x4 +6x5 =0
5x1 +9x, + 7x3 +4x,+7x5 =0
4x, +3x; —x3 — x4+ 11x5 =0
X1+ 6x, + 8x3 +5x4 —4x5; =0

4.4. VccnenoBarh CUCTEMY YpaBHEHUN Ha COBMECTHOCTD, UCIIOJIb3YsI METO] UCKITFOUECHHS
HEU3BECTHBIX



24x, + 14x, + 30x3 + 40x, + 41x; = 28
36x; + 21x, + 45x3 + 61x, + 62x5 = 43
48x, + 28x, + 60x3 + 82x, + 83x; = 58
60x; + 35x, + 75x3 + 99x, + 102x5 = 69

Ha ouenky «3» Oyner cucreMa ¢ MEHbIIUM KOJIMYECTBOM MTEPEMEHHBIX.

Tema 5. Bekmopnasa anzeopa

5.1. BBIYHCIHTB IPOEKIMIO BekTopa d = (3; 2; 2) Ha och BekTOpa b+¢,ecmu b= (-1; 4, —6)
me=(32-1).

5.2. Bexroph! a u b oOpasytot yroia 60°, mpuuem |&| =2, b ‘ = 3. Onpenenuth yroa Mexmy
BEKTOpaMH C =d+bnud=a+3b.

5.3. BEIYHCIUTH CHHYC YTIIa, 00pa3oBaHHOro BekTopamu d = (2; 1; —2) u & =(1; —2; 2).
5.4. 3nas BexkTOpHI, 00pa3yIOMINE TPEYTOIbHHK: AB=2i-3b , BC=d—6b , CA=-3G+9% ,

rne d u b B3aUMHO NEPIEHIUKYIISIPHBIC OPTHI, ONPEICTUTh BHYTPEHHHUE YTIIbI 3TOTO
TPEYTOJIbHUKA.

5.5. CpencrBamu BEKTOPHOI anreOpbl BEIYUCIUTD JNIMHY BbIcOTHl CH TpeyronbHuka ¢
BEPIIMHAMHU B TOYKAX A(6; 0; 2), B(2; -3; -2) u C(l; 0; 1).

5.6. Bektopsl a u b obpa3yroT yroa 120°, mpuuem |&| =4,

b ‘ = 5. Onpenenurb yroia MexIy

BEKTOpaMH ¢=3d-2b nd=ad+3b.

5.7. ByayT nu KOMIUTaHApHBIMU BEKTOPBI d = (2; -1; - 2), b= (2; L 1) ucC= (l; -2; 2)?
5.8. Haiitu pasnoxeHue BEKTopa ¢ = (l; 4; 2) 110 6a3MCy COCTOSAIIEMY U3 BEKTOPOB p = (1; 5; 3)
L G=4112),7=(3 -1 2).

—

b

5.9. Bekropsl a u b B3auMHO NEPIEHIUKYIISPHBL. 3Hasl, 4YTO |Ei| =6, ‘ =5, BBIYUCIIUTH ‘)? X?‘
IpU yCIOBUH, YTO X=d+2b,Y=7a-2b.

5.10. CpenctBamMu BEKTOPHOI anreOpsl BEIYUCIUTD IJIOIAs TpeyroiabHuka ABC, ecnu
AB=(2;1;-2), BC=(3;-2;6).

5.11. JIaHBI KOOPAWHATHI TOUEK A = (1; I; 1), B= (1; 2; 3), C= (3; 0; —2), D(2, 1,0). Beraucautsb

(248 - D). (286 + DA), (48] . (ac} .

5.13. Omnpenenuts, OyneT I napauieaorpamMm, IOCTPOCHHBIX Ha MPHUBEICHHBIX K 00IIEMy
Hauainy BekTopax AB = 2a — 4b u BC = a — 5b kak Ha CTOpOHaXx, MPSMOYTOJbHUKOM WIIN

poMOOM, eciii @ U b B3aUMHO MEePICHINKYIISPHBIC OPTHI.



Tema 6. IIpaman na naockocmu

6.1. 3nas nBe cocequue BepmmHbI A (-6; 1) u B (-9; 12) mapammenorpamma ABCD u Touxy O (0;
7) iepeceveHus AuaroHaiei, HAMTH ero IUIOIA/b.

6.2. 3Has nBe cocenuue BepmuHbl A (6; 1) u B (9; 16) mapannenorpamma ABCD u touky O(10;
7) nepecevyeHns 1MaroHanei, COCTaBUTh YPaBHEHUS €r0 CTOPOH.

6.3. B TpeyronpHUKE, BepIITHHAMU KOTOPOTo SBIsitoTcs ToukHu K (2; -6), M(6; -1) u P(4;0), naiitn
JUTMHY TIEPIICHIUKYJISIpa, OMYIEeHHOro u3 BepmunHbl K Ha mennany MH.

6.4. CocTaBUTh ypaBHEHUE NMPSMOH, MapaysiesbHON NpAMbIM X-3y+10=0 u x-3y+15=0 u
IPOXOJAIIeH MocepeMHE MEXTY HUMH.

6.5. CoctaBuTh ypaBHEHUs BbICOT TpeyronbHuka ABC, eciii U3BECTHBI ypaBHEHMSI €TO CTOPOH
5x-4y-1=0, x+10y-11=0 u 3x-y-7=0.

6.6. CocTaBUTh YpaBHEHHUE MPIMOI1, TapauiebHOU npsiMoi 5x-12y+18 =0, pacctositHue KoTopoi
1o Touku M (1;7) paBHo 9.

6.7. CoctaBUTh ypaBHEHHUE NPAMOM, apajIeNbHON NpAMoi 8x-6y+7=0, OTKIIOHEHHE OT
kotopoi Toukn M(0;0) paBHo -7.

6.8. B TpeyronbHuke, BepimHaMu KOToporo siBisitorest Touku K(1; 4), M(-2; 0) u P(1;2), Haiitu
yroj Mexay ctopoHoit MP u meauaHnoit, npoBeaeHHOM u3 BepmnHbl K.

6.9. CoctaBuTh ypaBHEHHUs CTOPOH TpeyronbHuKa ABC, ecnu manpl ojHa U3 ero BepmmH B (3; -
7) 1 ypaBHeHUS ABYX BBICOT 8x+3y+1=0 u 5x+y-17=0.

6.10. CoctaBuTh ypaBHeHUs1 cTOpoH TpeyroiabHuka ABC, ecnu nansl ogHa u3 ero Bepiiua C (-9;
-3) u ypaBHEeHHUs BBICOTHI 9X-8y-1=0 1 Meaunans! 5x+4y-9=0, npoBe€HHBIX U3 OJJHON BEPILNHBI.

6.11. 3nas BepmuHbI A (-6; -1), B (-9; 16) u C (10; 7) TpeyroibHHKa, COCTaBUTh YPaBHCHHE
BBICOTBI, IIPOBEICHHON U3 BEPIINHBI B.

6.12. 3nas Bepuuabl A (-6; 0), B(0; 16) u C(10; -3) TpeyroyibHHKa, COCTAaBUTh YpaBHECHUE
OMCCEKTPHUCHI, MPOBEJICHHOMN M3 BEPIITUHBI A.

6.13. 3nas BepunHbl A (-6; 1), B (-9; 16) u C (10; -7) TpeyronbHuKa, COCTaBUTh YpaBHEHUE
MeuaHbl, MPOBEACHHOMN 13 BepuHbl C.

Tema 7. Ilpamasn u niockocmoy 6 npocmpancmee.

7.1. CocTaBUTh YpaBHEHHUE IUIOCKOCTH, NEPIIEHIUKYISIPHON BEKTOPY N = (1; 3; —2) "

oTcekaroiie Ha oc OX oTpe3oK a =5 .

7.2. CoCcTaBUTh ypaBHEHHUS TJIOCKOCTEM, KOTOPBIE JAEAT MOMOojIaM ABYTpaHHBIN yToJ,
00pa3oBaHHBIN MITOCKOCTIMU —16x+15y —12z-5=0u x+2y—-2z+5=0.

7.3. CocTaBUTh ypaBHEHHUE TIOCKOCTH, MPOXOASAIICH Yepe3 TOUKU A(l; 2; 4) u B(— 2; 3; 11)

napajuienabHo ocu Oz .



7.4. JIBe rpaHu Ky0a jexaT Ha INOCKOCTAX 2x —2y+z—-1=0u 2x-2y+2z+5=0.

Boeraucnuts 00beM 3TOTO Ky0a.

xX+5y—z=7

7.5. CocTaBUTh KAHOHMYECKHE YPABHEHUS MPSIMOi .
3x+4y—-z+8=0

7.6. CocTaBUTh ypaBHEHHUE IUIOCKOCTH, IPOXOAIIEH Yepe3 NPSAMYIO IEpeceUeHus MII0CKOCTEN

2x—y+3z-5=01u x+2y—z+2 =0 napajieabHO BEKTOPY 5:(2; -1; —2).

7.7. CocTaBUTh ypaBHEHUE MIOCKOCTH, TPOXOALIEH YEPE3 MPSIMYIO MEPECEUCHUS TIIIOCKOCTEN
3x-2y+z-3=0 u x—2z=0 u nepneHauKyJIIpHO MIOCKOCTH x —2y+z+5=0.

7.8. CocTaBUTh ypaBHEHHUE IUIOCKOCTH, IPOXOAIIEH Yepe3 NPSAMYIO IIEpeceUeHus MII0CKOCTEN
2x+y—z+1=0u x+ y+2z+1=0 napamienbHo OTPE3KY, OTPAaHUYCHHOMY TOUYKAMHU

P(2,5 -3)u K3, -2, 2).
7.9. CocTaBUTh ypaBHEHUE INIOCKOCTH, TAPAJUIEIbHON BEKTOPY b= (2; 1; 1) U OTCEKAIOILEH Ha
ocsix Ox u Oy orpe3ku 3 U -7 COOTBETCTBEHHO.

7.10. Jlanbr Bepmmabl Tpeyroabauka A(3; -1; -1), B(1; 2; -7) u C(-5; 14; -3). CoctaBuTh
napaMeTpUYecKue YpaBHEHUS! OMCCEKTPUCHI €T0 BHYTPEHHETO yIiia py BepirHe B.

7.11. CocTaBuTh YypaBHEHUE MIIOCKOCTH, OTKJIOHEHUE TOYEK KOTOPOH OT TJIOCKOCTH
4x—4y—2z+3 =0paBHo -3.

7.12. Ilepecekaet a1 MIOCKOCTh 5x —2y + z —1 =0 OTpe30K, OrpaHNYEHHBIN TOYKAMU
P, 4, —-3) u K(2, 5, 0). OrBeT 060CHOBATb.

x+7 y+4 z+3 " x-21 y+5 z-2
4 ) 6 -4 -1

7.13. HaiiTu paccTosiHuE MEXy NPSIMBIMU

7.14. Ha ocu Oy HalTu TOUKY, paBHOYJaJl€HHYI0 OT Touku P(1, —2, 0) ¥ miockocTH
3x-2y+6z-9=0.

x—1_y+1_ z-1
2 -2

7.15. Beraucnuts paccrosinue ot Touku P(3, 3, 5) mo npsimoit

7.16. BeraucauTh yrisl, 00pa3yeMble HOPMAIBIO K TIIIOCKOCTH V3x+ y—4=0, u paccrosiHue p

OT Hadajla KOOpAWHAT 0 IIJIOCKOCTH.

7.17. BIUUACIUTH 00bEM MTUPAMHMJIBI, OTPAHUYECHHOM IIIOCKOCThI0 X+2y+32z+12=0 u

KOOpAWHATHBIMHU ITJIOCKOCTSMMU.

7.18. Beruncauts paauyc cdepsl, koTopas kacaercs miockocreirt 6x—2y+3z-3=0u
6x—-2y+3z-20=0.

7.19. Onpenenuth, aexar au Touka P(2, —1, 1) 1 Hadasio KOOpAWHAT MO OAHY WM MO0 pa3HbIe

CTOPOHBI OTHOCUTENBHO MJIOCKOCTH Sx =3y +z—18=0.



7.20. Jansl BepmuHbl Tpeyroabauka A(3; 6; -7), B(-5; 2; 3) u C(4; -7; -2). CocTaBuTh
napamMeTpuuecKue YpaBHEHHs €ro MeuaHbl, MPOBEACHHOMN 13 BepiuHbl C.

TunoBble 3a7a4u 1J15 3a4eTa MO JUCHUILINHE (2 cemecTp)
Tema 8. luneiinvie npocmpancmaea

8.1. B mpoctpanctse R3 3aaHbl BeKTOp x U Gasuce = {e,,e,,e; } . KoopauHaTsl BeKTOpoB
4 ! ! ! o !
3a/1aHbl B HeKOTOpoM Oasuce €' = {e|,e,,e; } . Haiiti koopauHaTs BekTopa x B 6asuce € u

! ! ! !
MaTpHily repexoja ot Gasuca € = {e,,e,,e;} k e =1{e/,e,,e;}.

x=(1,4,-1)
e =(5,-1,2)
e =(2,3,0)
e =(-2,1,1)

8.2. Jlana matpuua nepexona U ot e = {e,,e,,e,} x €' ={e|,e,,e;} . Haiitu matpuiy

nepexona ot € = {e;,e,,e,} e ={e +e,,e, —e;,de/}.

I 2 -1
U=|-1 0 3
3 4 -2

8.3. Jlana matpuua nepexona U ot e = {e,,e,,6,} k € ={e|,e;,e;} . Haiitu marpuiry
nepexona ot e = {e; +e;,e, —e,,3¢,} € ={e/,e,,e;}.

0 1 1
U=|-2 2 3
I 4 -2

8.4. Jlana matpuna nepexona U ot Gasuca e = {e,,e,,e,} k 6asucy e = {e/,e,,e;} .

1 2 3
U=(-1 -1 -3
0 4 1

Haiitu marpuiy nepexona ot 6asuca e; + e,, e, + €3, e3 k 6aszucy

2e'y +3e',,4e', — 2e'5,e'  + 2, — €5

8.5. Haiitu pasmepHOCTH, 6a3UCHl CYMMBI U TIEPECEUCHUSI TIOITPOCTPAHCTB, 3aIaHHBIX
YpaBHEHUAMU

X, =X, +x;,—x,=0
X, —2x, +2x, +2x,=0

8.6. Haiiti pasmepHocTH, Ga3uChl CyMMBI U TIepecedenus moanpoctpancts H, =<a,,a,,a; >

u H, =<b,b,,b, >



a, =(2,1,2) b, =(2,3,-1)"

a,=(L1L,-1)" u b,=(1,2,2)"

a,=(133)" b, =(11-3)"

8.7. Bextopnl € ={e,,e,,e,}, € ={e|,e;,e;} ux3anansl B HeKOTOpOM Gasuce

0 0 0 .
e, =1{e, ,e,,e; } . Haiitn Mmarpuiry nepexosia ot € k €', KOOpMHATHI BEKTOpa X B 6asuce € u
!/

e .

e, =(-LL)" e =(-1,23)"
e, =(1L-13)" & =(2,12)"
e, =(1,2-1)7 & =02
x, =(1,0,1)

8.8. Hatitu marpuiry nepexona ot 0asuca es, ez, €1, e3 K 0a3ucy e2', es’, e3’, e1’, €Ciiv 3a7aHa
b 2 2 2 2 2 2
matpunia U epexoja ot 6a3uca ei, ez, €3, es K 0asucy ei', e2’, e3’, e4’

2 o 1 3
4 1 7 9
6 8 3 2
¢ B A 4

Tema 9. /luneitnvie noonpocmpancmea
9.1. Haiitu kakyro-1160 6a3y CUCTEMBI BEKTOPOB d, = (— 3,0,7, 6)T , 4y = (1, 4,3, 2)T ,

a, = (2, 2,-2,- Z)T, dy = (2, 2,1, O)T, s =(0,6,-2,2)" . BeIpasuTh oCTATBHBIE BEKTOPBI
4yepe3 BEeKTOPBI, 00pa3yromux 3Ty 6a3y.

9.2. HaiiTu cucteMy JINHEHHBIX YpaBHEHUH, 3a1al01UX JUHEHHOE OAIPOCTPAHCTBO, HATAHYTOE
- T - T - T

Ha CHCTEMY BEKTOPOB @] = (3, 0,7, 6) , Gy = (1, 4,-3, 2) , Gy = (3, 10, 0, 10) ,

- T

i, =(-2,2,-1,0)

9.3. Cuwuras, 4TO BEKTOPHI 33JJaHbl KOOPJMHATAMH B OPTOHOPMUPOBAHHOM Oa3zuce,

OPTOHOPMHUPOBATH CUCTEMY BEKTOPOB d, = (i, 0, l)T , d, = (i, i, l)T , 4y = (l, 0, i)T.

9.4. CuuTasi, 94TO BEKTOPHI 3aJjaHbl KOOPAWHATAMHU B OPTOHOPMHPOBAHHOM Oas3uce,
OpPTOHOPMHPOBATH cuctemy Bekropos (1,2,1), (2,0,1), (3,0,1).

9.5. HaifTu yron Mex/y BeKTOpoM b = (2, 0, I)T ¥l IOJINIPOCTPAHCTBOM L, = <5l,52> , €CIIH

a, =(,1,1), a,=(1,2,0)".

9.6. HaiiTu paccTosiHME OT BEKTOpA X 10 MOANPOCTPAHCTBA /1, 3aJaHHOT0 CUCTEMOM



x=(112,2,2)"
X, =X, =%, +x,=0
2%, =X, —x; +2x, — x5, =0

9.7. HaiiTi paccTosiHE€E OT BEKTOpaA X JI0 JIMTHEHHOTO MHOT000pa3us, 3aJaHHOTO CUCTEMOM
YPaBHEHUM.

x=(4,2,-5D"
2x, = 2x, +x; +2x, =9
2x, —4x, +2x, +3x, =12
9.8. Haiitu paccrostue Mexay Muoroobpasusmu B =H| +x, u P, =H, + x,,
H, =<a,,a,>wn H,=<b,,b, >
a,=(1,2,22) b =(2021)
a, =(2,-LL2) u b, =(1,-2,0,-1)
x,=04532) x,=(1,-2,1,-3)

9.9. Haiity 6a3¥c OpPTOrOHAIBEHOTO JOTIOHEHNST L TIOANPOCTPaHCTBA L , HATSIHYTOTO Ha
— — - — T — T — T
BEKTOpHI 4, , d,, d;, CCIH d, = (1,1,-1,-2) , dy = (5,8,-2,-3) , Ay = (3,9,3,8) .

9.10. Haiitu 6a3uc opTOroHaNLHOTO JHOMOTHEH)s L TOApOCTpaHCTBa L , HATAHYTOTO HA
-~ = = - T - T - T
BEKTODHI d,, d,, d;, CCIHN 4, :(1,1,-1,-2) , d, :(5,8,-2,-3) , d =(3,9,3,8) ¥ 3a/1aHa

matpuua I'pamma (I'£E).

9.11. HaiiTi 6a31c OpTOrOHAIBEHOTO JIOTIONHEHNs L moAnmpocTpancTBa L , 3a1aHHOTO
CHUCTEMOM OJTHOPOJHBIX YPABHEHUN

28— 28, R+ 28, =0 o

(2x, —4x, +2x, +3x, =12

c) ecmu I'=E;

d*) ecnmu I'£E (3amaHa).

9.12. HaiiTi OpPTOTOHAIBHYO MPOCKIMI0 ¥ U OPTOTOHAIBHYIO COCTABIISIOIIYIO Z BEKTOpa X Ha
JMHEWHOE TIOIPOCTPAHCTBO L = <c?1 ,572,513> , ECIIH X = (l 4,—3,—6,—7), a, = (— 3,0,7, 6)T ,
i, =(1,4,3,2), a =(2,2,-2,-2)".

Tema 10. E6xknuoo6o u ynumaphnoe npocmpancmeo

10.1. CauTas BEKTOpHI 3alaHHBIMU KOOPJIMHATAMHU B OPTOHOPMUPOBAHHOM 0azuce, MPOBEPUTH,
YTO CIIEAYIOIINE CUCTEMB] BEKTOPOB OPTOTOHANIBHBI, U IOMOJIHUTh UX IO OPTONOHAJIBHBIX

0a31COB IPOCTPAHCTBA: d, = (1, -1,1,- 3)T, a, = (— 4,1,5, O)T

10.2. OpToHOPMUPOBATH CUCTEMY BEKTOPOB, UCIOJIb3YS Mpoliecc opToroHann3anuu ['pamma-
munra @, = (-3,0,7,6), @, =(1,4,3,2)", @, =(2,2,-2,-2)



10.3. Cuuras, 4T0 BEKTOPHI 33/1aHBl KOOPIUHATAMHA B OPTOHOPMHUPOBAHHOM Oasmuce,

- . T - .. T - . T
opTOHOpMHpOBATH crcTeMy BektopoB &, = (1,1,1), @, = (i, i,1)", d, =(i,0,1)".
Tema 11. /luneiinvie onepamoput

11.1. Oneparop ¢ NEpEeBOAUT BEKTOP X= (x,,X,,X;) B BEKTOp gp(;c) SBngercs nu onepaTop

@ nuHeHbIM? Eciu siBsieTCs, TO 3aIIUcaTh €ro MaTpuiy.

a) ¢(;): ()cl +2x, +3x5;x, —2x55X, —3x3)

b) O(X) = (x; + x35x33x5 +1)

11.2. Jluneiinslit onepatop ¢ B 0Oasuce é,,¢é,,e, umeer Matpunyy A . Haiitu MaTpuny atoro

omnepatopa B 6asuce ¢,,é,,¢é; , eciu e, = (4,-4,-3), e, =(-8,7,5), &, =(-5,-1,1), ¢, =(1,-1,1),

1 -1 1
& =(01-1),2 =0L), A=[2 1-1
3-1 1

11.3. HaiiTu MUHMMAaIbHBIA MHOTOWJIEH MaTPHUIIbI

6 2 -2
A=-2 2 2
2 2 2

11.4. ]Ins matpunsl A HaiTH x0pAaHoOBY (HOpMY U KOpJaHOB Oasuc.

0 10
A=|—-4 4 0
21 2

11.5. Haiitn oOpTOHOPMUPOBAHHBIH 0a3uc, B KOTOPOM OIEPATOP MPOCTOM CTPYKTYPHI UMEET
KaHOHMYECKHH BUJI. 3anycaTh KAaHOHMYECKUH BUJT MAaTPHIIBI OIlepaTopa B TOM Oaswuce.

9 -5 -2
A=|18 =13 -3
18 -9 -7

11.6. Haiitu MaTpuity npeoOpa3oBaHus, IEPEBOSILETO BEKTOPBI d, = (l, 4,-5)T , 4y = (2,3,-4)T
a, = (1, -2,- l)T B BEKTOPBI 1;1 = (1, 1, l)T, l;z = (1, 1,- l)T , 53 = ( 2,1, 2)T B TOM ke 0a3uce, B
KOTOPOM 3a/1aHbl KOOPIMHATHI BEKTOPOB.

Tema 12. Keaopamuunwie ghopmut

12.1. TlpuBecTn KBagpaTHUHYIO (POPMY K KAHOHHYECKOMY U HOPMAJIbHOMY BUy, HAUTH
JVHEWHBIE HEBBIPOXKICHHBIE TPE00pa30BaHUs, IPUBOIAIINE KBAAPATUUHYIO (POPMY K ITHUM
BUJIAM.



2 2 2
X, +x;, +5x; —6x,x, —2x,x; +2Xx,X,
12.2. HaiiTi Bce 3Ha4eHUs TapameTpa A, IpU KOTOPHIX MOJOKHUTEIBHO ONpe/eneHa
KBaJpaTuyHas popma:

2x] +2x5 + x5 + 2Ax,x, + 6x,X; + 2x,X,

12.3. BBISCHUTD, YTO B CIEAYIONINX Napax KBaJpaTUYHBIX GOpM oaHA Popma SBISETCS
MOJIOXKUTENBHO ompeaeieHHoN. HaliTu HeBBIpOXKACHHOE TMHEHHOE TpeoOpa3oBaHue,
NPUBO/IAIIEE MOJOKUTEIBHO OIpeIeIeHHYI0 (hOpMy K HOpMAJIbHOMY BHILY, @ IPYTYIO — K
KaHOHUYECKOMY:

f=x+26x2 +10x,x,
g=x] +56x] +16x,x,
Tema 13. Kpuevle u nogepxnocmu 6mopo2o nopaoka

13.1. Onpenenuts BUI KpuBoi 2 nopsiaka. Halitu nieHTp. 3anucaTh B KAHOHUYECKOM BUJIE,
HalTH KAaHOHUYECKYIO CUCTEMY KOOPJUHAT.

a) 9x* —16y* —6x+8y—144=0
b) 9y° -7y —16=0

13.2. CocTaBuUTb ypaBHEHHE U ONPEACIUTH TUII KPUBOM BTOPOTO MOPsIIKA, POXOJAIIEH Yepes
5 TO4eK, 3aJJaHHbIX CBOUMU KOOPJIMHATAMHU:

(-L=-1), (L,0), (0,1), (3,2) ,(2,3)

13.3. HccnenoBaTh 3aBUCUMOCTh THIIA KPUBOH OT MapameTpa A

4x* +20xy+ y> =0
13.4. CocTaBuTh ypaBHEHHE KacaTeJIbHOW K KPUBOM B TOUKE:

2 2

XXy
A Y
Dty T GD

b) 5x> +6xy +5y° —16x 16y —-16=0 (3,3); (0,-0.8); (0.1)

13.5. Onpenenuts TUI IOBEPXHOCTH BTOPOTO MOPSIKA, IPUBECTU K KAHOHUYECKOMY BHUY,
HANTH LEHTp, €CJIN IOBEPXHOCTh LIEHTpasibHas. BrlucaTh KaHOHUYECKOE MPeoOpa3oBaHKe
[IEPEMEHHBIX.

a) 4 +2P—2-8x—4y—-2z-5=0;
b) 4x?+ 69>+ 1622+ 8xy + 64yz —4y —12=0

13.6. CoctaBuTh ypaBHEHUE OKPYKHOCTH, poxosmieit uepe3 Touku A(1,1) u B(2,3), ecnu ee
LEHTP JEKUT Ha npsmoit 2x+3y — 1=0.
13.7. CocraBuTb ypaBHeHUs OBLLMX KacaTeNbHbIX ABYX OKPYKHOCTEM

x?+)?P—6x—8y+21=0u x*+3*+ 8x+ 2y + 1=0.

13.8. B smunc x%/16 + y?/4=1 BryucaH NpaBUIbHBIN TPEYTONLHUK, OJHA U3 BEPIIUH KOTOPOTO
COBIIAJIACT C MPABOW BEPITUHOMN OOJBINION ocu. HaliTh KOOpIMHATHI IBYX APYTHX BEPIITUH
TPEeYroJbHUKA.

13.9. Tlposectn k ammnuncy x>/9 + )%/64=1 xacaTenbHble NepHeHANKYISIpHbIE TPAMOi 2x—3y +
2=0



13.10. Tlpsambie x=%9 ABISAIOTCS JUPEKTPUCAMU 3JUIMIICA, Majlasg OCb KOTOporo paBHa 6. Halitu
ypaBHEHHUE ITOTO ILIUIICA.

13.11. Ha smunce x%/3 6+y2/25=1 HaWTH TOYKY OTCTOSIIYIO OT €r0 MajlOil OCH Ha 5 €IMHHUII.
13.12. B smunc 9x* + 4y* + 54x — 16y + 61=0 BrucaH npsAMOYToNbHUK, JBE NPOTUBONOIOKHbIE
CTOPOHBI KOTOPOTO MPOXOJAT uepe3 GoKychl. Beuucauth miomaas/ mepuMerp 3Toro
MPSIMOYTOJIBHHKA.

13.13. CocTaBuTh ypaBHEHHUE TUIIEPOOIIBI, IMEIONIEH 001THe (POKYCHI C AJUTUIICOM
x%/49+)%/16=1, Ipu yCIOBUM, UTO €€ IKCIeHTpucHureT e =1,25.

13.14. OnpeneauTsb yroyl MeXIy aCHMITOTaMH THIIEPOOJIBI, €CITH U3BECTHO, YTO €€
AKCLIEHTPUCHUTET € =2.

13.15. Harunep6one x%/16 —y%/9 = 1 HaliTH TOUKy, Ul KOTOPO# (hOKATbHBIE PaIHyC-BEKTOPEI
NEPIICHIUKYISIPHBI IPYT IPYTY.

13.16. Ha runep6omne x*/16 — y?/9 = 1 HaiiTn TOuKy, 171 KOTOPOH PacCTOSIHHE OT JIEBOTO
¢okyca B 2 pa3a Oosbliie, 4eM JI0 IPABOTo.

13.17. TlpoBecTn KacaTelbHYyI0 K THriepoone x*/4 —1?/9 = 1, mapamnensHyo OpsaMoit

x—4y + 8=0.

13.18. TIpoBecTn KacaTelbHYIO K THIiepoone x2/4 —y*/9 = 1, mepneH UKy IApHYIO TIPAMOii

x—4y + 8=0.

13.19. BBIUuCINUTb JMHY CTOPOH MPABHILHOTO TPEYTONBHKUKA, BIMCAHHOTO B Mapaboy 1°=4x.
13.20. CoctaButh ypaBHeHHe o01eii Xopasl napa6ois y>=18x u kpyra (x+6)*+y*=100.

13.21. Yepes poxyc mapabonsl y*=4x TpoBeeHa XOpAa, apanneabHas IpaMoit x— + 8=0.
Bpruvcnute 1yMHYy 3TOM XOPABL.

K dopmaMm KOHTpOJSI OTHOCHUTCS IK3ameH — 3TO (OopMa MPOMEKYTOYHOW aTTECTALIUH
CTYZCHTA, ompeaesiemMas yueOHbIM IUTAHOM MOJATOTOBKH 10 HanpasieHuio BO. Dk3aMeH ciay X uT
(GopMOIi NPOBEPKH YCIEUIHOTO BBHINOJIHEHUs OakalaBpaMHM KOHTPOJIBHBIX pabOT U YCBOEHUS
y4eOHOr0o MaTepuaa JEKIIMOHHbIX 3aHATHH.

IIpumepHbIe Bonpock! k 3k3ameny (1 cemectp)

1. IIpssMoyrosabpHas 1 MOJSIpHAsk CUCTEMBI KOOPAUHAT. B3auMOCBSI3bp KOOPIMHAT TOUEK B CUCTEMAX.
Anrebpanueckasi popma KOMIUIEKCHOTO yncia. J{edCTBHs HaJl KOMIUIEKCHBIMU YHCITIaMHU.
Tpuronomerpuyeckas GopMa KOMIUIEKCHOTO YHCIIA.

Bo3BeneHune KOMIUIEKCHOTO YKCa B CTENEHb ¢ LeNbIM noka3aresneMm. opmyna Myaspa.
W3BreyeHne KOpHs U3 KOMIUIEKCHOTO YHCIa.

[TokazarenbHast popma KOMILIEKCHOTO YKCIa.

W3BreueHne KBaApaTHOTO KOPHS M3 KOMIUIEKCHOTO YHclia B anredpandeckoit opme.

© Nk W

Tpuronomerpuueckre GyHKIUN OT KOMIUIEKCHOTO YHUCIIA.

9. MHorouseH ot 0AHOHN nepeMeHHON. JlelicTBUs HaJ MHOrowIeHaMu. KOpHY MHOTOUYJIEHOB.
10. Teopema be3y.

11. Cxema I'opHepa.

12. KpaTHble KOpHH.

13. HanGonpmumii o0y JeMuTeNb IByX MHOTOWIeHOB. AnroputM EBkiuza.

14. CBolicTBa NE€IMMOCTH MHOTOYICHOB.

15. B3auMHO pOCTHIE MHOTOWJIEHBI.

16. CBoiicTBa B3aUMHO ITPOCTHIX MHOTOUJIEHOB.

17. KopHu KBagpaTHOTO ypaBHEHUS

18. Matpuiisl, AelicTBUS ¢ MaTpULIAMU — OCHOBHBIE CBOWCTBA.

19. TlonsTtue onpeaenuTens 2-ro, 3-ro U n-ro nopsiaka. Beraucienue onpeaenureneii 2-ro, 3-ro



20.
21.
22.
23.
24.

25.

26.
27.

28.

29.

30.
31.
32.
33.
34.
35.
36.

MOPSIIKOB.

OcHOBHBIE CBOMCTBA ONPEIEIUTETEH.

Brruncnenue onpegenurenei n-ro nopsiaka, reopema Jlarmnaca.

OO0partHast MaTpHIla, BEIYUCIEHHE 00PAaTHBIX MATPHLI.

KpamepoBckue cucTeMbl IMHENHBIX YPaBHEHUM, UX PELICHNUE.

MeTtoa mocienoBaTeIbHOTO HCKIIOUEHHUs MEepeMeHHbIX (MeTon ['aycca) pelieHus: CUCTeM
JIMHENHBIX YPAaBHCHUH.

Jlunelinast 3aBUCUMOCTh M JIMHEHHAs HE3aBUCUMOCTh CTPOK (CTOJIOIOB) MaTpuIlsl. CBOWCTBA
JI3 n JIH3. ba3uc u paHr cTpok.

Panr Matpuibsl. Beruncienue panra MaTpuibl.

OnHOpOoaHBIE CHCTEMBI JIMHEHHBIX YypaBHEHMH. @yHIaMEHTalbHas CHCTEMa pELICHUM
OJHOPOJHBIX YPaBHEHUM.

Heonnoponnsie cucrembl nuHelHBIX ypaBHeHuil. Teopema Kponekepa-Kamemmu. OOmiee
pellieHre HEOAHOPOIHOM CUCTEMbI TMHEHHBIX YPABHEHUN.

[lonsiTe BeEkTOpa, CIOXKEHHWE M PA3HOCTh  BEKTOpPOB. Pa3nokeHuWe BeKTOpa IO TpeM
HEKOMILUIAHAPHBIM BEKTOPaM.

CxasisipHOE U BEKTOPHOE YMHOXEHHE BEKTOPOB. OCHOBHBIE CBOMCTBA.

CMmemanHOe Ipou3BeieHNE BEKTOpoB. CBOMCTBA CMEIIAHHOTO ITPOU3BEACHHS BEKTOPOB.
YpaBHeHHE NPAMON Ha IJIOCKOCTH. YTOJI MEXKAY IBYMs NPSMBIMU.

O6miee ypaBHeHue npsiMoi. PaccTosiHue OT TOYKU 10 MPSMOM.

[IpeoOpazoBaHue MPSMOYTOIBHBIX KOOPHHAT.

[TonsipHas cuctema koopauHat. HopmanbHOE ypaBHEHHE TPSIMOM.

OO6r1iee ypaBHEHHE IIIOCKOCTH. YTOJI MEXKTY TUIOCKOCTSIMH.

IIpuMepHBbIe BONPOCHI K IK3aMeHY (2 ceMecTp)

Omnpenenenue TMHEMHOTO IpocTpaHcTBa. Ilpumepsl.
CBolicTBa IMHEWHOT O IPOCTPAHCTBA.

JIvHeitHas 3aBUCUMOCTD 3JIEMEHTOB JIMHEWHOTO MPOCTPAHCTBA.
CBoliCTBa CUCTEM BEKTOPOB.

bazuc nMHENHOTr0 MpOCTpaHCTBa.

Pa3MepHOCTH JIMHEHHOTO MPOCTPAHCTBA.

[IpeoOpazoBanue KOOPAUHAT BEKTOpA MPH 3aMeHe 0a3uca.

e S

Omnpenenenue TMHEHHOTO MOANPOCTpaHCTBA. JInHeitHas 06010uKa.

he

[Iepeceyenue u cymma JIMHEWHBIX IIOAIIPOCTPAHCTB

—_
=)

. IIpsiMast cyMMa JTMHEHHBIX OAIIPOCTPAHCTB.

—
—

. Pa3aMepHOCTh TMHEHHOTO MOANMPOCTPAHCTBA

—
[\

. Onpenenenrie eBKINI0BA IPOCTPAHCTBRA.
. IIpouecc oproronanuzanuu ['pamma-IImuara.
. HepasenctBo Komu-byHsikoBckoro.

—_ =
wm AN W

. HopMupoBaHHbIE IPOCTPaHCTBA.

—_
(o)

. OpTOI‘OHaHLHOG JOIIOJIHCHHC. HOCTpOGHI/Ie OpTOrOHAaJILHOTO JOIIOJIHCHUS.

—_
U

. YHATAapHOE MPOCTPAHCTBO.

—_
[o¢]

. Onpeznenenue U NpuUMepsl JIMHEHHBIX onepatopoB. Aapo u oOpas. [ledexr u panr.

—
O

. Marpuria 1TuHEIHOTO orepaTopa 1 ee mpeoOpa3oBaHUE.
. XapaKkTepuCcTUYECKOe ypaBHEHHE Marpullbl. JIsmMOma-marpuiia. AHHYJIUPYIOIIHMH U
MUHUMAJIbHBII MHOTOUJICHBI.
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22.
23.

24.
25.
26.
27.
28.
29.
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31.

32.

33.
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35.
36.

37.
38.
39.
40.
41.
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43.

44,

45.
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47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.

XapakTeprucTUIECKOE ypaBHEHUE JTMHEMHOTO onepaTopa.

CoOcTBeHHbIE 3HAUCHHSI U COOCTBEHHBIE BEKTOPHI JINHEHHOTO OIlepaTopa.

CBoiicTBa  COOCTBEHHBIX  BEKTOpPOB. BbIunciieHHE  COOCTBEHHBIX  BEKTOPOB.
OproronanbHas Matpuiia. OpToroHaiabHOE NMpeodpa3zoBaHue.

WHBapuaHTHBIE IOAIPOCTPAHCTBA.

Tpeyronbnas gopma.

JIuHeitHbIe onepaTopbl IPOCTOM CTPYKTYPHI.

’Kopmanosa ¢opma.

’Kopnanos 6azuc.

OcHoBHBIE ompeneneHus KBajpaTHUHbBIX (opMm. JluHeitHoe mnpeoOpazoBaHUe
NEPEMEHHBIX

Kanonunueckuii BUJ KBaApaTUIHON (POPMBI

Anroput™m Mmeroaa Jlarpanka mpuBeACHUS KBaJAPaTUIHON (OPMBI K KaHOHUYECKOMY
BU]LY.

OpTtoronanpHOE MpeoOpa3oBaHue KBaapaTUIHOW Gopmbl. [IpuBeneHne KBaapaTUIHON
(dbopMBbI K KAHOHUYECKOMY BUAY IPU MOMOLIHN MPeoOpa30oBaHUsI IEPEMEHHBIX C BEpXHEH
YHUTPEYTOJIbHON MaTpHULIECH.

3aKOH MHEPLMH.

Kpurepuii CunbBectpa.

[Tapa kBagpaTHUHBIX GOpM

OcHoBHble onpezeneHus. [IpeoOpazoBaHMs KOOpAMHAT: TMapajuleibHBI HEepeHoC U
MOBOPOT; OOIIHIA CITydai.

[IpuBeneHne KpUBOM BTOPOro MOPAIKA K KAHOHUYECKOMY BUY.

[leHTpanbHBIE U HELIEHTPAIbHbIE KPUBBIE BTOPOr'0 MOPsAIKA

Knaccugukanus KpuBbIX BTOPOTo MOpsAKa

OproroHanbHOE IpeodpazoBaHUE MEPEMEHHBIX KPUBOW BTOPOTO MOPSAKA
Pacnagaromumecs KpuBble BTOPOTO MOPSIKA.

TeopeMa eIMHCTBEHHOCTH.

Onnunc. Omnpenenenue. BriBox kaHoHHueckoro ypasHeHus. MccienoBanue (HOpMBL
Jupektpucel u kacarenbHble. ONTHYECKUE CBOWCTBA.

['unepOoma. Onpenenenne. BriBog kaHOHWYECKOTO ypaBHeHUs. MccnenoBanue GopMel.
JupekTpucskl u kacatesnbHble. ONTUYECKHUE CBOMCTBA.

[Tapa6ona. OnpeneneHue. BeiBon kaHOHHYeCKOro ypaBHeHUs. MccnenoBanne Gpopmel.
JupekTpucel u kacatenbHble. ONTUYECKHE CBOMCTBA.

Hexotopsie o0miye noHATHS anreOpbl. AKCUOMBI IPYTIIIHI.

[oarpynnel. Knaccsl cMeXHOCTH.

[uxnuyeckue rpymnmsl.

Apudmeruka ocTaTKOB.

@yHKIUA Duepa.

MynbTHIITMKATUBHBIE 0OpaTHBIE IO MOIYJIO N .

AnroputMm EBknnpa. Pacimpennsiii anroputM EBxinga.

Kuraiickas Teopema 00 ocTaTkax.

KoHneuHsle nomsi.

Hopmanbhble noarpynnsl 1 GakTOprpymbl.

Krnaccel cMEXHOCTH 0 HOpMaAJIBHON NOATpyMIe U (aKToprpyIma.

TI'omomopduzm.



Kpurtepun oneHuBaHusi pe3yJIbTATOB 00yYeHHs

Onenka Kpurepuu orieHuBaHusI 110 3K3aMEHY
Bhicokuii OLEHKY «OTINYHO) 3ACIYKUBACT CTy/CHT, OCBOMBILNHI 3HAHMUA, yMeHus,
yPOBGHD «5» KOMITETEHIIMH U TEOPETHYECKHI MaTepua 0e3 mpoOesoB; BHITOTHUBIINN
(oTmiumo) BCE 3a/laHUs, INPEAYCMOTPEHHbIE YYEOHBIM IUIAHOM Ha BBICOKOM
Ka4eCTBEHHOM YpOBHE; NPAKTUYECKHE HABBIKM MPO(PECCHOHATBHOTO
IPUMEHEHHs OCBOCHHBIX 3HAaHUH c(hOPMUPOBAHBI.
Cpennuit OLIEHKY «XOpOILO» 3aCiIyXHBAaeT CTYAEHT, MPAKTUYECKH MOJHOCTHIO
YPOBEHb «4» OCBOMBILNI 3HAHUS, YMEHUS, KOMIIETEHIIMY U TEOPETHUECKUI MaTepHall,
(xoporo) yueOHble 3a/laHusl HE OILIEHEHbl MaKCHUMAaJbHBIM YHCIOM OaljoB, B
OCHOBHOM C()OPMUPOBaJ MPAKTUYECKUE HABBIKH.
IToporoBerii OLIEHKY «YJOBJIETBOPUTEIHHO» 3aCIy>KUBACT CTYIEHT, YacCTUYHO C
YPOBEHb «3» npoOeraMyd  OCBOMBIIMM ~ 3HAaHUS, yMEHUS, KOMIETEHIMH U
(YZOBIETBOpUTE | TEOPETUUECKUH MaTepuain, MHOTMEe ydeOHble 3afaHus JuO0 He
JIBHO) BBIMIOJHWI, JIMOO OHU OLEHEHBbl YHUCIOM OauioB OJU3KUM K
MUHHMAJIbHOMY, HEKOTOPBIE MPAKTHUYECKUE HABBIKU HE C(HOPMHUPOBAHBI.
MUHHMMaNBHBIH | OLEHKY «HEYIOBJIETBOPUTEIBHO» 3aCIYKHUBAET CTYAECHT, HE OCBOMBILUI
YPOBEHb «2» 3HAHUS, YMEHUS, KOMIIETEHIIMM U TEOPETUUECKUI MaTepuall, yueOHbIe
(HeyIOBJIETBOPH | 3a/aHUs HE BBINOJHWI, TPAKTHUYECKUE HABBIKM HE C(HOPMHUPOBAHBI.
TEJIHHO)

Kpurepun olieHKH KOHTPOJIBHBIX PabOT:

— OIICHKA “3aUTEHO” BBICTABIICTCS MPHU MOJTHOM PACKPBITUU TEMbl KOHTPOJIBHON pabOTHI,
a TaKkXe IpPH IOCJIEJOBATEIbHOM, YETKOM M JIOTMUECKH CTpPOHHOM ee u3iokeHuH. CTyleHT
OTBEYAET HA JIONOJHUTEIbHBIE BOIPOCHI, IPAMOTHO 0OOCHOBBIBAET MPUHSTHIE PELLICHUS;

— OILIEHKa ““He 3a4TeHO” BBICTABJIAETCS 3a cilaboe W HEMOJIHOE DPACKPBITHE TEMBI
KOHTPOJIbHOM paOOThl, HECAMOCTOSTENBHOCTh U3JI0KEHUSI MaTepuaa, BEIBOJbI M MPEJIOKEHMS,
HOCSIIME OOIIMI XapakTep, OTCYTCTBHE HATJIATHOTO MPEACTaBICHUS paboThl, 3aTPyAHEHUS MIPH
OTBETaxX Ha BOIPOCHI.

Kpurtepun oneHuBaHuA O 324€Ty:

«3a4TE€HO»: CTYJEHT BIaJCET TEOPETHUUECKUMHU 3HAHUSMHU IO AAHHOMY pPas3fieiy, YMEET
pelaTh OCHOBHBIE THUIIOBBIE 3aJaud, JOIYCKAET HE3HAUUTEIbHbIE OIIMOKHU; CTYAEHT yMEeT
NPaBUWIBHO OOBACHATH AJITOPUTM PELICHHS W TPOAHATM3HPOBATH MOJYUYCHHBIC DPE3YJIbTaTHI,
IIOHMMAET JICKLMOHHBIM MaTepHall, WITFOCTPUPYsI €r0 MPUMEPaMHU.

«HE 3a4YTCHO»: MaTepHajl HE YCBOCH WJIM YCBOCH YaCTUYHO, CTYNEHT 3aTpyAHSCTCA
NPUBECTH TMPUMEpPHI [0 OCHOBHBIM TE€MaM Kypca, JIOBOJIBHO OrpaHMYCHHBI 00BbeM 3HaHUIA
AITOPUTMUYECKUX PEIICHUI MPAKTHYECKUX 3a4ad.

OueHouHble CpencTBa Uil MHBAJIWAOB M JIMI] C OTPAHUYEHHBIMU BO3MOKHOCTSMH
3JI0POBbSI BEIOMPAIOTCS C YYETOM UX UHIUBUAYATBHBIX MICUXO(PH3UIECKIX OCOOCHHOCTEH.

— IIp1 HEOOXOMMOCTH UHBAJIUAAM U JIULIAM C OTPaHUYEHHBIMU BO3MOXXHOCTSIMU 3/10POBbSI
MPEIOCTABIACTCS TOMOJHUTENBHOE BpeMsi AJisl MOJrOTOBKH OTBETAa HA SK3aMEHE;

— IIPU MIPOBEJICHUU MPOLIETYPhl OLICHUBAHUSI PE3YJIbTATOB 00yUEeHHS MHBAIMJIOB U JIUIL C
OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 370POBbSl MPEyCMATPUBAETCS UCTIOIb30BAHUE TEXHUUECKUX
CPENICTB, HEOOXOAUMBIX UM B CBS3H C UX MHJIUBUIYaJIbHBIMU OCOOCHHOCTSIMU;

— TIpH HEOOXOAMMOCTH JJIsi OOYYAIOIIUXCS C OTPAHNYEHHBIMH BO3MOKHOCTSIMH 370POBbBSI
U UHBaJUIOB IMIpOLIEAypa OLIEHWBAHUA pE3ylbTaTOB OOYy4YEHHUS MO JUCIHUILUIUHE MOKET
MIPOBOJIUTHCS B HECKOJIBKO 3TAIOB.



- B TIEYaTHOH (opme,
— B (hopMe 3IEKTPOHHOTO JOKYMEHTA.
JlaHHbBIH TepedeHb MOXET ObITh KOHKPETH3HPOBAH B 3aBUCHMMOCTH OT KOHTHHICHTA

oOyyJaronuxcs.

1.

5. [lepeyens yueOHO# UuTepaTypbl, HHPOPMAIIMOHHBIX PECYPCOB U TEXHOJIOTHMA

5.1 YueOnas iureparypa
JNlvHeiiHana anrebpa M aHanUTUYecKas reomeTpusa : YYeBHWK W MpakTMKym gns sysos / E. T.
MnoTHUKoBa, A. M. MBaHoB, B. B. JlornHoBa, A. B. Mopo3oBa ; noa pegakuuei E. I'. [M1OTHUKOBOW. -
Mocksa : HOpaitt, 2023. - 340 c. - (Bbicwee obpasosaHue). - URL: https://urait.ru/bcode/511488 . -
Pexknm pgocTyna: ans aBTopms. nonb3osaTtesnien. - ISBN 978-5-534-01179-1. - TeKCT : 3/IEKTPOHHDbIN.
C6opHUMK 3a4a4 No aHAaUTUYECKOM reoOMeTPUN N TMHENHOM anrebpe : yuebHoe nocobue 4nAa By3oB
/ . A. beknemuwesa, [1. B. beknemuwes, A. 10. Metposuy, U. A. Yybapos. - 9-e usg,, crep. - CaHKT-
MeTepbypr : laHb, 2022. - 496 c. - URL: https://e.lanbook.com/book/190976 . - Pexkum goctyna: ana
aBTopwus. nonb3oBaTenei. - ISBN 978-5-8114-9224-4. - TeKCT : 3/IeKTPOHHbIN.
MaxomoBa, EneHa [lpuropbeBHa. JIMHeMHaa anrebpa M aHanuTMyeckas reomeTtpua. COHOpPHUMK
3afaHuit : yyebHoe nocobue ana sysos / E. . Maxomosa, C. B. PoxkKosa. - Mocksa : lOpaitt, 2022. -
110 c. - (Bbiclwee obpasoBaHue). - URL: https://urait.ru/bcode/490366 . - Pexxum pgoctyna: ans
aBTopwus. nonb3oBaTenei. - ISBN 978-5-534-08428-3. - TeKCT : 3/IeKTPOHHbIN.
NnbuH, Bnagnmmp AnekcaHgpoBud. JIMHelHas anrebpa U aHanUTUYECcKana reoMeTpus : y4yebHuK
ONA  CTYAEHTOB YHMBEPCUMTETOB U TEXHWYECKUX BY30B, OOy4aloOWMXCA MO CReuuanbHOCTAM
"MatemaTtuka", "lMpuknagHaa matematmka M uHpopmatuka" / B. A. Wabuu, I. O. Kum ;
MOCKOBCKMI rocyaapcTBeHHbIM yHuBepcuTeT um. M.B. JlomoHocoBa. - 3-e u3a., nepepab. n gon. -
Mocksa : MpocneKkT : U3a-8o MocK. yH-Ta, 2015. - 393 c. - (Knaccuyecknin yHUBEPCUTETCKUIA
y4ebHUK). - ISBN 978-5-392-18149-0 : 524 p. 99 K. - TEKCT : HENOCPEACTBEHHbIA.

5.2. [lepuoguyeckas Jureparypa
1. Bectanuk Cankt-IlerepOyprekoro yHmpepcuteta. Marematuka.Mexanuka.AcTpoHomus - URL:
https://dlib.eastview.com/browse/publication/71206
2. BectHnk Mockosckoro yHusepcuteTa. Cepua 01. MartemaTtuka.MexaHuka. -  URL:
https://dlib.eastview.com/browse/publication/9045

5.3. UuTepHeT-pecypchl, B TOM 4YHCJI€e COBpeMeHHble NPo(deccHOHATbHBIE
0a3bl JaHHBIX U HH(OPMAIHOHHBIE CIIPABOYHBbIE CHCTEMbI
J1eKTPOHHO-0ubInoTeuHbIe cucTeMbl (IBC):

IBC «IOPAUT» https://urait.ru/

IBC « YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAWMH» http://www.biblioclub.ru/
IBC «BOOK.ru» https://www.book.ru

IBC «ZNANIUM.COM» www.znanium.com

IBC «JIAHDb» https://e.lanbook.com

IpodeccnonanbHbie 0a3bl JaHHBIX

Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

Kypuaas! nznareascra Wiley https://onlinelibrary.wiley.com/
Hayunas 3jekTponHas o0u0anorexa (HIB) http://www.elibrary.ru/

IMostHOTEeKCTOBBIC APXUBBI BEAYIIMX 3aNaJHbIX HAYYHBIX ’KYPHAJI0B Ha Poccuiickoit
mwiargpopme HaydHbIX KypHasaoB HIUKOH http://archive.neicon.ru

Springer Journals: https:/link.springer.com/

Springer Journals Archive: https://link.springer.com/

Nature Journals: https://www.nature.com/




Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

Springer Materials: http://materials.springer.com/

Nano Database: https://nano.nature.com/

Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/
"Jlexktopuym TB'" http://www.lektorium.tv/

YuuBepcurerckasi uHpopmannonnas cucrema POCCHS http://uisrussia.msu.ru

HNudpopmManuoHHbIE CIPABOYHbIEC CHCTEMBI

Kouncyabsrant ILnroc

Pecypchbl ¢cBOGOIHOTO JOCTYNA

Ku6epJlennnka http://cyberleninka.ru/;

MuHHCTEPCTBO HAYKHU M BbIcuiero odopa3zoBanus Poccuiickoii ®enepanuu
https://www.minobrnauki.gov.ru/;

denepaabHbiii noprai "Poccuiickoe oopazoBanue' http:/www.edu.ru/;
HNudopmanuonnas cucrema "Equnoe okHO 10cTyna K 00pa3oBaTebHbBIM pecypcam'
http://window.edu.ru/;

Enunas ko/utekuus uugpoBbiX 00pa3oBaTebHbIX pecypcoB http://school-collection.edu.ru/ .
IIpoekT I'ocynapcTBEHHOT0 HHCTUTYTA PyccKoro sisbika uMenun A.C. Ilymkuna
"Oopa3oBanue Ha pycckoM'" https://pushkininstitute.ru/;
CnpaBouno-nHGopmanuoHHbIil moprai "Pyccknii si3bIK" http:/gramota.ru/;

Cayx0a TeMaTHYeCKHX TOJKOBBIX cJ0Bapei http://www.glossary.ru/;

CJioBapu ¥ YJHIUKJIONEANN http://dic.academic.ru/;

Oopa3zoBartesbHbIi nopTat "Yueda' http://www.ucheba.com/;

3akononpoekT "O0 oopazoBanum B Poccuiickoii Penepauuu'’. Bonpocsbl U 0TBEThI
http://xn--273--84d1{.xn--plai/voprosy i _otvety

CoOcTBeHHBIE JJIeKTPOHHBIC OOpa3oBaTe/ibHble W HMHGOPMALMOHHBbIE pecypChl
Kyol'Y

1. DuaexTpoHHblid kKaTagor Hayunoii ondamnorexun Kyol'yY
http://megapro.kubsu.ru/MegaPro/Web

2. DuekTpoHHasi Onbanorexa TpyaoB yyeHbix Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry ?Action=ToDb&idb=6

3. Cpena Moay/J1bHOr0 JUHAMHUYECKOT0 00y4eHus http://moodle.kubsu.ru

4. ba3a y4eOHBIX IVIaHOB, y4e0HO-METOAUYECKUX KOMILIEKCOB, MyO/JIUKALNIA H
KOH(epeHuui http://infoneeds.kubsu.ru/

5. bub6auorexka nH(POPMALMOHHBIX pecypcoB Kadeapbl HH(POPMALMOHHBIX
o0pa3oBaTeIbHBIX TEXHOJIOIWH http://mschool.kubsu.ru;
6. JuexkTpoHHbIH apxuB 1okyMeHTOB KyOI'Y http://docspace.kubsu.ru/

7. dneKTpoHHble o6pa3oBaTesibHble pecypcbl Kadeapbl MHPOPMALMOHHBIX CUCTEM M
TexHonorui B obpasosaHum Ky6lry n HayuHo-metoguuecKkoro }ypHana "LLUKOJIbHbIE ro4bl"
http://icdau.kubsu.ru/




6. MeToandeckne yKazaHus Ui 00yJaroIIUXCs TI0 OCBOSHHUIO JUCIUILTUHBI (MOJTYJIsT)
TeopeTnueckue 3HaHUS TIO OCHOBHBIM paszfeliaM Kypca «Anredpa U aHaTIUTHYeCKas
TEOMETPHs» CTYIEHTHl MPUOOPETAIOT Ha JIEKIUSAX U NMPAKTUYECKUX 3aHATUAX, 3aKPEIUIAioT U
PaACIIHPSIOT BO BPEMsI CAMOCTOSTEIIBHON paOOTEHI.
Jlexkiuu Mo Kypcy «Anrebpa W aHaTUTHYECKas T€OMETPHS» IPEACTABISIOTCS B BHIC
U3JIOKEHUSl MaTepuana IO TeMe JEKIUH C JEMOHCTpalMel Mpe3eHTaluid M0 OTAEIbHBIM
OCHOBHBIM T€MaM MPOTPAMMBI.

Hns yriyOnenus u 3aKpEIUICHUS] TEOPETHUECKUX 3HAHUU
CTyJIEHTaM  PEKOMEHIYETCS BBIIOJIHCHUEOIPEICICHHOTO o0beMa
CaMOCTOSITEIILHON ~ paboTHI. OO6muit 00BEM YaCOB, BBIJICICHHBIX IS

BHEAyIUTOPHBIX 3aHATUH, cocTaBiseT 202 yaca.

B pamkax camMocCTOSATENbHOM TMO3HABAaTENbHOW JESATEIbHOCTH CTYJEHTAM TaKxke
IpeJUIaraeTcsi U3y4nTh HEKOTOPBIE Pa3Jebl, HE BOLIEIIINE B JIEKIIMOHHBINA KypC.

BueaynutopHass paGora mo aAucUUIUIMHE «Anrebpa M aHaIUTHYECKas TE€OMETPHUS»
3aKJII0YAETCs B CIIEYIOIEM:

— MOBTOPEHUE JIEKIIMOHHOTO MaTepHasa 1 npopadoTka yueOHUKOB U y4eOHbIX TOCOOMHI;

— MOJTOTOBKA K MPAKTUYECKUM 3aHSATHIM;

— npopaboOTKa TeM, BBIHECEHHBIX Ha CAMOCTOSATENIbHYIO TOATOTOBKY.

JUis  3aKperuieHuss TEOPeTHUeCKOro MaTepuaja U BBIIOJHEHHS KOHTPOIMPYEMBIX
CaMOCTOSITENIHBIX PabOT MO JUCIMIUIMHE BO BHEYYeOHOE BpeMs CTYACHTaM MpPEJOCTaBIISAETCS
BO3MOXKHOCTh MOJIb30BaHus Oubnmorekoit Ky6I'Y, Oubnuorexoil (axynbpreTa KOMIBIOTEPHBIX
TEXHOJIOTUH U NPUKJIaJHOW MaTEMaTHUKH, BO3MOKHOCTSIMU KOMIIBIOTEPHOTO Kj1acca (akyJbTeTa.

W TOroBsIii KOHTPOJIb OCYIIECTBIIAECTCS B BUJAE 3a4ETOB M DK3aMEHOB.

B ocBoeHMM IUCHMIUVIMHBI MHBAIMJAMHM U JIMLAMH C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH
30pOBbs OOJIbIIOE 3HAUYEHUE HMMEET WHAMBUAyalbHas ydeOHas paloTa (KOHCYJbTallMM) —
JIONOJTHUTETHOE PAa3bsICHEHNE y4eOHOT0 MaTepHaa.

WupuBuayanbHble KOHCYJNBTAllMM 10 MPEAMETY SBISIOTCS BaXXHBIM  (haKTOPOM,
CHOCOOCTBYIOLIMM MHIUBHIyaTU3allM OOYYEeHUS U YCTAHOBJICHUIO BOCIHUTATEIBHOTO KOHTaKTa
MEXIy TpernojaBareieM ¥ OOydJalomMMCS WHBIHIOM WM JIMIOM C OTpaHHYCHHBIMH
BO3MOYKHOCTSIMH 3JI0POBBSI.

B ocBoeHMM IUCHMIUVIMHBI MHBAIMJAMHM U JIMLAMH C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH
30pOBbs OOJIbIIOE 3HAUYEHUE HMMEET WHAMBUAyalbHas yueOHas paloTa (KOHCYJbTAllMM) —
JIONOJTHUTEIHOE Pa3bsICHEHHE yueOHOro MaTepHaa.

WuauBuyanbHble KOHCYNBTAllMM 1O MNPEAMETy SBISIOTCS BaXHBIM  (PaKTOPOM,
CHOCOOCTBYIOLIUM MHIMBHIyaTU3aly OOy4YEeHUS U YCTAHOBJICHHUIO BOCHHUTATEIBHOTO KOHTaKTa
MEXIy TpernojaBareieM ¥ OOydJalomIMMCS WHBIHIOM WM JIMIOM C OTpaHHYCHHBIMH
BO3MOYKHOCTSIMH 3/10POBBSI.

7. MarepuanbHO-TEXHUYECKOE 00ecTIedeHre 110 TUCIUILTIHE (MOIYJIIO)

Ne HanMeHoBaHMe ClIEHAJBHBIX IIOMELEHUI H Homepa aynuropmuii / kabnHeToB
NOMelIeHHIl ISl CAMOCTOSATEJIbHOM padoThI
1. | yucOnble AyIUTOPUM  JJIE  TIPOBEIACHHS 501,502,503,505,506,507,508,
3aHATHH JIEKIIMOHHOTO THUIIA 509, 510,513,514
2. | yueOHbIe ayIUTOPUM 11 IPOBEACHHS 501,502,503,505,506,507,508,
3aHATUN CEMHUHAPCKOIO THUIA 509, 510,513,514




KomneroTepHsbie kiaccsl ¢ BBIXOAOM B UHTEpHET

503,509,510

yaeOHbIe ayqUTOpUW  JUIA  BBITIOJHEHUS
HAY4HO — HCCIIEI0BATEIbCKOWPAOOTHI
(KypcoBOTro MpOEeKTUPOBAHUS)

Kabuner KypCOBOTO

MPOEKTUPOBAHHUS

(BBITTOJTHEHUS KYPCOBBIX
pabot) - Ne 503, Ne509, Ne 510
O6opynoBaHue: MyJIbTUMETUNHBII
MPOEKTOpP, dKpaH, IMepPCOHATbHBIC
KOMITBIOTEPHI, y4eOHas Mebenb,
JIOCKa y4eOHasl, BEIXO]I B
WurepHer, y4eOHO-HaT IS THBIC
nmocoOus (TeMaTHUYECKHe

WUTIOCTPALIH), IIPUHTED,
IPE3eHTAllMM Ha  3JEKTPOHHOM
HOCHUTelle, CIUIUT-CUCTEMa

y4eOHbBIC ayAUTOPUH ISl CAMOCTOSITEIIBHONU pabOTHI, C
pabouMMM MeCTaMH, OCHAIIEHHBIMH KOMITBIOTEPHOM
TEXHUKOW C MOAKIIOUEeHHEM K cetu «VHTepHeT» u
ofOecriedyeHMEeM  HEOTpaHHMYEHHOro  JocTynma B
ANIEKTPOHHYI0  MH(GOPMALMOHHO-00Pa30BaTENbHYIO
Cpely OpraHu3aluu IJid KaKJIoro o0ydyaromierocs, B
COOTBETCTBUH C 00bEMOM U3YYaEMbIX TUCHUIUIMH

Kabuner mid camMOCTOSTEILHON
pabotsl - Ne 504, Ne 509, Ne510
O6opynoBaHue:  MEPCOHATBHBIC

KOMIIBIOTEpHI, YyuyeOHas MeOelb,
Jocka y4yeOHas, Bbixoa B IHTepHeT

UccnenoBatenbckue nabopaTopun (1IeHTpOoB),
OCHAIIICHHBIE JIA0OPATOPHBIM 000PYI0BaHUEM

Komnerorepusiii kimacc Ne 510
MYJIbTUMEAUMHBIN IIPOEKTOpP,
9KpaH, MepCOHAIbHbBIE
KOMIIBIOTEPHI, yueOHass Meberb,
JIocKa ydueOHasi, BBIXOJT B
WuTepHeT, HarjsiiHble IMOCOOUS.
CereBoe obOopyaoBanne CISCO
(MapupyTH3aTOPBl, KOMMYTATOPBI,
19-ti nmroiiMOBEIN ceTeBol TKad)
CIUIUT-CUCTEMA, CTEH]T

«Apxurekrypa [I9BM»

y4eOHbIe ayIUTOPHU TPYNIIOBBIX U MHIUBUAYAIBHBIX Ne508

KOHCYJIbTAINH Ob6opynoBaHue: MePCOHATBHBIN
KOMIIbIOTEp, yueOHas  MeOelb,

Jocka yueOHas, yueOHOHATIIsTHbIC
mocoous

(TeMaTHUYECKHE  WJUTIOCTPALIUM),
CKaHep, J0CKa
MarHUTHOMapKepHasi, CTEeJUIaXH ¢
y4eOHOI u MEPUOINYECKON

JIATEPATy POl

[Tomemienne ansi XpaHEHUS W TPOPHIAKTHYIECKOTO
00CITy)KUBaHUs y4eOHOT0 000pYI0BaHUS

ITomemenue Ne 511, ITomemenue
Ne 516, ITomenienune Ne 517,
ITomemenue Ne 518




y4eOHble aynuTopuu sl mpoBedeHust Tekymer u | 501,502,503,505,506,507,508,
MIPOMEXKYTOUHON aTTECTAIlUN 509, 510,513,514




