MUHHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHMS POCCUMCKOMN OEJEPALINN
denepanbHOE TOCYAAPCTBEHHOE OIOIKETHOE 00pa30BaTEIIbHOE YUPESKICHUE
BLICIIICIO 06p330BaHI/I}I
«KYBAHCKUI T'OCYJAPCTBEHHBI YHUBEPCUTET»
CDaKYJII)TeT KOMHB}OTCpHBIX TEXHOJIOTUU U HpI/IKJIa,Z[Hoﬁ MaTCMaTUuKHN

Loy, o F
) ST —

«26» mass 2023 r.

PABOYAS NTIPOI'PAMMA JUCIHUAIIJIMHBI (MOY JIS)

b1.0.05 «Anrebpa u aHaauTH4YeCKasi TCOMETPUS

Hanpapnenue noarorosku/crenuanbHocTh: 01.03.02 npukiiagHas MmaTeMaTika u
uHpopMaTHKa

Hamnpapnennocts (mpoduiik) / crienyanu3anus:

Marematnueckne 1 HHPOPMAIMOHHBIE TEXHOJIOTHH B IIUGPOBOMA SIKOHOMUKE;
[TporpammupoBanue 1 HHGOPMAITMOHHBIE TEXHOJIOTHH;

Marematuyeckoe MOJIEIMPOBAaHUE B €CTECTBO3HAHUN U TEXHOJOTHSIX
[IporpaMmMa MOATOTOBKH: akaeMuuecKas

®opma 00ydeHus: OuHast

KBanudukanus (cTeneHs) BhITyCKHUKA: OaKagaBp

Kpacuogap 2023



Pa6ouast mporpamma nuctuuminabl 51.0.05 «Anredpa u aHanmuTHYECKasi TEOMETPHS» COCTaBIICHA
B COOTBETCTBUH C (hefiepalIbHbIM T'OCYJapCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM BBICIIETO
obpazoBanus (OI'OC BO) nmo nampasienuto nmoaroroku 01.03.02 IIpuknagnas maremMaTnka u
uHpopmartuka, npoduias «Maremarndeckoe 1 HHPOPMALMOHHOE obecrieueHre YKOHOMUUECKOM
JESITEIIbHOCTH.

[Iporpammy coctaBmii(u):

Kanauaar TeXHUYECKUX HayK,
JOUEHT Kadeapbl MPUKIIATHON MaTeMaTUKU Yoy,
E.IO. Ilenunenko /<

Paboyast mporpamMma AMCHUIUIMHBI «ANre0pa U aHAIMTHYECKasi TEOMETPUS» YTBEpXKIeHa Ha

3acenanuu Kadeapsl MPUKIATHON MaTeMaTHKH MPoToKod Ne 10 «18» mas 2023 r.
3aBenyrouuii kadenpoit (paspadboTunka)
[Mucemenckuit A.B., kana. ¢pu3.-mMat. HayK., JOLEHT

PaGouast mporpamMma o0Cysk/1eHa Ha 3aceaHnuu Kadeapsl MPUKIATHON MAaTEMaTHKHA MPOTOKOJT
No 10 «18» mas 2023 1.
3aBeyromuii kKadeapoit (BHITYCKAIOIICH )
[Tucemenckuii A.B., kana. ¢us.-maT. HayK., TOIICHT

Pabouas mporpamma o0Cy>KaeHa Ha 3aceaHuu Kadeapsl HHPOPMAITMOHHBIX TEXHOJIOTUH,
npoTokoa Ne 16 ot «16» mast 2023 T.

3aBenyromuii kadeapoit (BBITYCKAIOIICH ) ’:/ e
B.B. IToakon3uH, K..-M.H. gl

I[IOJAIIHUCh

Pabouas mporpamma oOCy>KaeHa Ha 3aceaHnu Kadeapbl MAaTEMaTHYECKOTO MOICITMPOBAHUS
npoTokoa Ne 12 ot «12» mas 2023 r.

3aBenyrouuii kadeapoii (BemycKaromei) ‘L%

akaa. PAH, n-p ¢us.-mat. Hayk, npod. babemko B.A. s 7

VYTBepxkieHa Ha 3acelaHuM y4eOHO-METOANYECKON KOMUCCHH (DaKyJIbTETa KOMIbIOTEPHBIX
TEXHOJIOTMI U MPUKIaIHON MaTeMaTHKU IpoTokoa Ne 5 «19» masa 2023 r.
[Ipencenarens YMK ¢akynbrera KoBanenko A.B. Y

#

PenienseHTHI:

[Tanomuukosa TatesiHa JIeoHnnoBHA.

JIOKTOp menarornueckux HaykK, KaHauaaT (pu3uKo-MareMaTHIeCKuX HayK, Mpodeccop.
[ToueTHbIl paOOTHHUK BBICIIETO MPOdecCHOHATBHOTO 00pa3zoBanus PO. JlupekTop HHCTUTYTa
¢ynnamentanbubix HayK (MOH)DPI'BOY BO «KyoI' TY ».

Mapkos Burtamuii Hukomnaesuu.
JoxTop Texunyeckux Hayk. [Ipodeccop kadenpsr nHGOPMAIIMOHHBIX CHCTEM H
MPOrPaMMHUPOBAHUS UHCTUTYTa KOMIIBIOTEPHBIX CUCTEM M MH(POPMAIIMOHHOW 0€30IaCHOCTH

(MKCulB) ®TBOY BO «Ky6I ' TY».



1 Hesu u 3agaumn U3y4eHU s JUCUMILIIMHBI (MOXYJISA)

1.1 Ieab ocBOeHUSs] TUCHUNJIMHBI: (POPMUPOBAHUE Y CTYIECHTOB 0a30BBIX 3HAHUH,
YMEHHM M HABBIKOB MO ajiredpe M aHAJIUTUYECKOW Ie€OMETPUM IOCTATOYHBIX JIi OCBOCHHUS
OCHOBHOHM o0Opa3zoBarenbHO mporpammbl HampasineHus 01.03.02 Ilpuknansas mateMaTuka U
nH(popmaTrka; (GOPMUPOBAHUE COCTABIIAIONINX YaCTeH OOIIEKYIbTYPHBIX U IPO(ECCHOHATBHBIX
KOMIIETEHLIUH.

1.2 3agauu AMCHUILJIMHBI
B 3agaum kypca «Anrebpa u aHaTUTHYECKAsi TEOMETPHS» BXOIAT:

1.2.1. MOArOTOBKA CIELUHUAINCTOB, CTIOCOOHBIX TPUMEHSThH MOyYCHHbIC 3HAHUS IS
pelieHust MPUKIAIHBIX 33/1a4, BIAJICIOIIHNX JOCTATOYHBIMHU 3HAHUSMH OCHOBHBIX
TEOPETUYECKHX MOJI0KEHUH Kypca «Anredpa 1 aHAIUTHYECKasi TeOMETPU»;

1.2.2. ¢opmupoBaHuE KYJIbTYPbI MBILIUICHHUS, CIIOCOOHOCTH K aHAU3y, 0000IICHUIO 1
BOCTIPUATHIO HH(OPMALIUU, K TOCTAHOBKE LIEIH U BIOOPY MyTel €€ TOCTUKEHUS;

1.2.3. obecreueHne MaTeMaTHYECKUM almapaToM €CTeCTBEHHOHAYYHBIX,
o0uienpodecCHOHaNbHBIX U CIIEUANBHBIX JUCIUILINH;

1.2.4. dbopmupoBaHKE MPUBBIYKUA K CTPOTOCTH B (POPMYJIMPOBKH M3JI0KEHUS MaTepuraa,
K JIOTUYECKH HETTPOTUBOPEUNBOM LIETIOUKE BBIBOJOB U 3aKJIIOUEHUI;

1.2.5. pa3BuUTHE HABBIKOB UCIIOJIb30BAHMSI IOTUUECKMX CUMBOJIOB AJIs CKATOM 3aIIMCU
paccyKJIeHUI U TEOPEM;

1.2.6. pa3BuUTHE y CTyJIECHTOB HaBBIKOB CAMOOOPA30BaAHUS.

1.3 MecTo aucuMinHbl (MOayJis1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Huctunmuaa  B1.0.05  «Anre6pa W aHalIWTHYeCKass TEOMETPUS» OTHOCUTCS K
oOsi3arenbHO  wactu  bmoka 1 "ucumrmumuel (Momynm)" ydeOHOTroO IUlaHa. IMKIIA
MaTeMaTHYECKUX, ECTECTBEHHOHAYYHBIX U OOIIETEXHUUECKUX AUCLUIUINH.

Heo6xonumpiM TpeOOBaHHEM K «BXOIHBIMY» 3HAHUSAM, YMEHUSM U ONBITY JAEATEIbHOCTU
00yyJaromerocsi Mpu OCBOCHUU JAAHHOW JUCLUUIUIMHBI SBISIETCS YBEPEHHOE BIIAJICHUE 3HAHUAMU
IIKOJIBHOM MporpaMMbl IO TpeaMeTam «Ainredpay, «I'eomerpus» u «Duznkay.

«Anrebpa U aHATUTUYECKAsi TEOMETPUS» SBISIETC (PyHIAaMEHTOM /ISl U3yUEHHsI APYTHX
pa3zenoB Kypca BeICIIEH MaTeMaTuKy. JlucuunianHa Npu3BaHa AaTh CTyIEeHTaM MaTeMaTH4YeCKHU
amnmapar, KOTOpbIH OyZleT HCIOJIb30BaThCsl B JalbHEHIIEM HpPU H3YYEHUM JUCLMILINH:
«MatemaTudeckuii aHanusy, «JuddepeHnuranbaple 1 pa3HOCTHBIC ypaBHEHUs», «JluckperHas
MaTeMaTHuKay, «HucneHHsle MeToAb», « TeOpus CUCTEM M CUCTEMHBIN aHaJIU3» U Jp., & TaK XKE B
y4eOHO-UCCIIeI0BAaTEILCKOM padoTe.

1.4 IlepevyeHb MIaHMpPyeMbIX Pe3yJbTATOB O0OyYEeHHUS MO JUCHMILIMHE (MOIYJIO0),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOEHHs 00pa30BaTeIbHOM MPOrpaMMbl

N3yuenne naHHOW ydeOHOW AWCIUIUIMHBI HAmpaBlieHO Ha (OPMHUPOBAHHE Y
00yYJarOIIUXCsl CIEAYIONUX KOMITETSHITUH:



Kon u HanmeHoBaHMe HHIUKAaTOpa™

Pe3ynbraThl 00y4YeHUs IO
JTUCIUILTAHE
(3Haem, ymeem, gnadeem (HA8bIKU
U/Unu onvlm 0esimenrbHOCmu))

OIIK-1 CnocoGen npuMeHsiTb (yHAaMeHTAJbHbIC 3HAHUS, INOJY4YeHHbIe B 00JacCTH
MaTeMaTH4eCKUX U (MJIH) eCTeCTBEHHbIX HAYK, U HCNO0JIb30BaTh UX B MPO(ecCHOHATILHOM

oOJactu

HNOIIK-1.2 (40.001 A/02.5 3n.2) OTeuecTBEeHHBIN U
MEXITYHAPOIHBIN OMBIT B 00JIACTH MaTEMATHYECKUX U
(WIM) eCTECTBEHHBIX HAayK, U HCIIOJIb30BaTh UX B
npoecCHOHABHOM IeATEeTPHOCTH

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

XapakTepa, NPE/IIOIararoIInX BBIOOD u
MHOT000pa3ue akTyaJbHBIX CIIOCOOOB PEIICHUS
3aJa4, C HWCIOJb30BaHWEM  (yHIAMEHTAIBHBIX

3HAHUU, TONYYEHHBIX B 00JaCTH MAaTeMaTHYEeCKUX U
(W1M) eCTeCTBEHHBIX HAYK

AeATeJbHOCTH
HOIIK-1.1  (06.016 A/30.6 3u.3) Cnocoben | 3Haer OCHOBHBIC 0a3oBbIe
HIPUMEHATH (DYHIAMEHTAIbLHBIE 3HAHMUS, MTOJTyYEHHbIE | MATEMATUYECKUE 3HAHMS (IOHATHS,
B 00JAaCTH MaTeMaTHYeCKnX M (MIM) €CTECTBEHHBIX | METObI, aIrOPUTMBI  QIreOpsl H
HayK, U UCIIOJH30BaTh MX MPH aHAJIU3€ MPEIMETHOMN TeOMETPHH) CBA3AHHBIC ¢

nH(popMaTUKON 1 HHHOPMAITHOHHBIMH
TEXHOJIOTUAMHN

YMeeT MpUMEHSATh OCHOBHBIE METO/IBI 1
ITOPUTMBI AITeOPBI K TEOMETPUH B
(byHIaMEHTaIBHOW MaTeMaTHKE U
nH(popMaTuke ajs pa3padoTKH

MH(pOpPMaIMOHHBIX

TEXHOJIOTUHI

Bnaneer 6a3oBbiMU MeTOoJlaMu
MOJTyYEHUS YTITyOJICHHBIX 3HAHUH IS
pelieHus TEOPETHUECKUX u
NPUKJIAMHBIX 3a7ad B obmactu

MH(OPMALIMHOHHBIX TEXHOJIOTUI

HH(pOpPMATHKHU

IIK-1 Cnoco0eH pemiath aKTyaJbHble H 3HAYUMbIE

3agavdu nannazmoﬁ MaTEeMaTUKH "

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

HIIK-1.6 (06.016 A/30.6 ¥Y.1) Aranu3upoBath
BXOJIHBIC JaHHBIC TPH PEUICHUH 3a7a4 B 00JacTh
MPUKJIAIHON MaTeMaTUKU U MH()OPMATHKH

HIIK-1.8 (40.001 A/02.5 [Ip.2) JlesTenbHOCTD,
HaTpaBJICHHAs Ha PEUICHUE 3a/1a4 aKTyallbHbIC U
3HAYMMBIC 33]1a41 TPUKIAHON MAaTEeMaTHKHU
WHPOPMATHKH aHATUTHYECKOTO XapaKTepa,
MIpEeAToJIararonux BEIOOp U MHOT0OOpa3ue
aKTyaJbHBIX CIIOCOOOB PEIICHHUS 3324

3Haer OCHOBHBIC MCETO/bI n
AITOPUTMBI JUCIHHUTIIIMHBI

Ymeer MIPUMEHSITD W3y4YEeHHbIE
METO/IbI ¥ AJITOPUTMBI Ha TIPAKTHKE

B.Ha/:(eeT HaBBIKaMU PEIICHHUA
MPAaKTUYCCKUX 3aJlad Ha  OCHOBC
HU3YYCHHBIX METOJ0OB U aJITOPUTMOB

PesynpTaTel 00y4YeHHs] TIO JAMCHMILIMHE AOCTUTAIOTCS B paMKax OCYIIECTBICHUS BCEX
BUJIOB KOHTaKTHOW M CAMOCTOSITENIbHOM pabOThl 00y4arOIIUXCsl B COOTBETCTBUH C YTBEPKICHHBIM

y4eOHBIM IIJIAHOM.

Nuaukatopel  JTOCTHXKEHHS  KOMIIETEHIUN

CUHUTAKOTCA

chopMUPOBAaHHBIMH  TIPH

AOCTUIKCHUHU COOTBCTCTBYIOIIHUX UM PE3YJIbTATOB 06yquH51.



2. CTpyKTYypa U cofepKaHue JUCUUILTHHBI
2.1 PacnipenesieHne TPyA0€MKOCTH AUCHHUILVIMHBI 110 BHAaM pador
OO6mrast TpyI0€MKOCTh TUCIUILINHBI cocTaBisger 11 3aderHbix eamnuI] (432 daca), ux

pacnpeseNeHre o BuaM padoT MpeICTaBICHO B TabIUIEe

Bun yueGHOI paboThI CemecTpsl
("acel)
Bcero 1
2
Yacos
CeMECTD | cepectp

AyIuTOpHBIE 3aHATHS (BCEro) 251 124,5 142,5
B ToMm uncne:
3aHATHUS JEKIUOHHOTO TUIIA 118 68 68

3aHATHS CEMUHAPCKOTO TUIA (CEMUHAPhI, IPAKTHYECKUE - -

3aHsITHUS)
JlaGopaTopHble 3aHITHS 120 50 68
KCP 24 12 12
NKP 1 0,5 0,5
CamocTosiTejibHasi pa6oTa (Bcero) 37 14 23
B Tom uucre:
Kypcogas pabora - - -
[IpopaboTka yueOHOro (TEOPEeTUYECKOT0) MaTepraia 12 6 6
BrinosiHeHME MHAMBUAYAJIBHBIX 3aJaHUN 17 8 9
Pedepar - - -
[ToaroroBka K TEKyIeMy KOHTPOJIIO 8 4 4
IIpomeskyTouHas arrecTanus (KOHTPOJIb) 80,2 35,5 44,7
OO01mas Tpya0eMKOCTh yac 432 180 216
3ad4. el. 11 5 6

2.2 Cogepxanmne TUCUMIIMHBI:
Pacnpenenenue Bu0B yueOHOW pabOThI U MX TPYIOEMKOCTH IO pa3jeiaM JUCUUIUINHBL.
Paznensl quctiummael, n3ydaemeie B 1 ceMmectpe (ouHas popma oOydeHwus ).



AynuropHas | Breaymutop-
No HaumenoBanue pasnenos Bcero padora Hasl padora
1| 1P KCP CPC Kontpo
b
1 2 3 516 7 8 9
1. |KommuiekcHsble yucna 22 | 8] 6 2 2 4
2. |MHorousieHsl 22 10| 6 2 2 4
3. |Marpuusl ¥ cuCTeMBbI JUHENHBIX YpaBHeHul | 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 AUCHUTIIMHBI 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 — nekunu, [13 — npakrtuueckue 3anarust / cemunapsl, JIP — naboparopusie 3anstus, CPC
— CaMOCTOsITeNIbHAs paboTa CTyIeHTa

Pazaensl quciumuinHbl, n3y4daembie Bo 2 cemecTpe (ouHast hopma 00ydeHwHs ).

AynutopHasi BueayautopHas
pabota paborta
No HaumenoBanue pasnenos Bcero KCP Komm
J | JIP CPC
poib
1 2 3 45 6 7 8
7.  |JIuHeitHbIE MOATPOCTPAHCTBA 35 |12] 10 2 4 7
8.  |EBKIMI0BO M yHUTApHOE MPOCTPAHCTBA 30 |10} 8 2 4 6
9.  |JIuneiiHblE ONEPATOPHI 32 110 10 2 4 6
0. CoOcTBeHHBIE 3HAYCHUS U COOCTBEHHBIE 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 TEOPHUH TPYIII 25 | 8| 8 3 6
Bcero no pasznenaM QUCHUIIINHEI 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 — nekunu, [13 — npaktuueckue 3anarust / cemunapsl, JIP — naboparopusie 3anstus, CPC
— caMocTosITeNbHas paboTa CTyIeHTa

®opma npoBeleHUs aTTeCTAMU N0 JMCUMILVIMHE:  3a4em U IK3aMeH 6 Nepeom
cemecmpe, IK3aMeH 60 6MOPOM cemecmpe.



2.3 Coaep:xanue pa3aesioB (TeM) IMCIHUANIAHbBI
2.3.1 3ausaTHuda JeKINOHHOI0 THIIA.

®dopma
HanmveHnoBanue
Ne Coneprxanue paszena TEKYIIETO
pazznena
KOHTPOJIA
1 2 3 4
1. |KommekcHbie uncna Beenenue. OcHOBHbIE CHMBOJBI M 00o03HaueHUsA.| KoimokBuyM,
CucreMbl KOOpJMHAT. Anrebpanueckasi, JK3aMEH,
TPUTOHOMETpPUYECKasi M TIOKa3aTelbHas (HOpMbI| YCTHBIN ONpocC
KOMILIEKCHOT'O qucla. JeicTBus HaJ
KOMIUIEKCHBIMU yKnciaamMu. Popmynna Myaspa
2. MHoOro4jieHb! MHorowieH oT oaHoi nepeMeHHoil. JlerictBust Haa| KoiokBuyMm,
MHorouneHamu. KopHu MHorouneHoB. Teopema| — sk3ameH,
be3sy. Cxema T'opuepa. HaumOGonpmmuii oOuwmii| yCTHBIN OmpoC
JIEJIUTEIb IBYyX MHOTOWIEHOB. Anroputm EBkinna.
B3aumHo npocteie MHOTOWIEeHBl. KOpHH ypaBHEHMI
BTOPOM, TPETHEU U YETBEPTOUN CTEIICHEM.
3. MatpHus! OcHOBHBIE ONpeACIICHUS. Oneparuu Haj| Kominoksuyw,
. Marpuuamu. JlerepmuHaHThl.  Panr  maTpuubl. JK3aMeEH,
CUCTEMBI JINHEUHBIX . . .
ypaBHCHHA Cucrema nuHEWHBIX ypaBHeHMH. Meton ['aycca.| yCTHBIN ompoc
Dopmyasl Kpamepa.
4. Bekropsl. Cuctembr koopauHaT. 3ameHa 0azuca u| KoimokBuywm,
Bekropnas anrebpa |cucrembl KoopauHaT. CkalspHOe, CMEIIaHHOE U 9K3aMEH,
BEKTOPHOE IIPOU3BEACHUSI. YCTHBII OIpocC
5. |2neMeHThI [IpsiMble MHHUKM U TUTOCKOCTH: oOrnee moHsTHe 00| KommokBuywm,
AHAJIUTUYECKON YPaBHEHUSAX. YPaBHEHHUS NPSAMBIX U IJIOCKOCTEM. AK3aMeEH,
T€OMETpUHU OcHOBHBIE 33J]a4H O MIPSIMBIX U MJIOCKOCTSIX. YCTHBIH o1poc
6. Onpenenenusi. CpoiictBa. JInHelHass 3aBUCUMOCTh| KoOJIokBuywM,
JInHenHpie 3JIEMEHTOB  JIMHEMHOIO IpocTpaHcTBa. baswuc. JK3aMeEH,
MPOCTPaHCTBA Pasmepnocts. IlpeoOpa3zoBaHne KOOpAWHAT TIPH| YCTHBIN OMPOC
3aMeHe Oa3uca.
7. e Onpenenenus. Ilepeceuenne m cymma nuHEHBbIX| KoinokBuywm,
noanpocrpadcTs. IIpsamas cymma. PazmepHOCTS. JK3aMeEH,
MOJANIPOCTPaHCTBA .
YCTHBII OIpocC
8. EBxnunoBo npoctpanctBo. Onpenenenus. Iponecc| KomnokBuywm,
EBxnnnoso u oproronanuzanuu ['pamma-IIImuara. HepaBeHcTBO 9K3aMEH,
YHHUTApHOE Kommu-byHsikoBckoro. HopmupoBanHsie| yCTHBIN OIIPOC
MIPOCTPAHCTBO npoctpaHcTtBa.  OpTOroHanbHOE  JOMOJHEHUE.
YHUTapHOE POCTPAHCTBO.
0. Marpunia  JTUHEWHOTO omeparopa H ee| KomnokBuywm,
npeoOpa3oBanus. JlelicTBUE IMHEHHOTO OIepaTopa. JK3aMeEH,
e XapakTepUCTUUECKOE ypaBHEHUE. AHHYJMPYIOIINM| YCTHBIA OMPOC
U MHUHUMAJIbHBIA MHOrouieHbl. CONpsIKEHHbIE U
oIepaTopsl .
CaMOCOIIPSI)KEHHBIE JIMHEWHbIE ONEPATOPBL.
CoOcTBeHHbIE YMCIa U COOCTBEHHBIE BEKTOpa, MX
BbIYMCIIeHHEe. CBOMCTBA COOCTBEHHBIX BEKTOPOB.
10. [’Kopnanosa NuBapuanTHble W KOpHEBbIE MNoANpocTpaHcTBa.| KoimokBuyMm,
KaHOHUYECKas Tpeyronsnas ¢opma omepartopa. JluneiiHbie JK3aMeEH,

dhopma TMHEHHOTO
oreparopa

OTIepaTopPhI MPOCTOM CTPYKTYpHIL. JKopaaHoBa hopma
B EBKJINI0BOM M YHUTApHOM MPOCTPAHCTBAX.

YCTHBIN ONPOC




11.

KBagpatuunsie
hopmbI

Omnpenenenue. [IpeoOpa3zoBaHus KBaJgpaTHUYHOU
dbopmbl. KaHoHWYeckuidi W HOPMaJbHBIA  BUII.
OproroHanbHoe TpeoOpa3oBaHUE KBaAPATHUHON
¢dbopmel. 3akon uHepuuu. Kpurepumii CunbBectpa.
[Tape! kBaipaTUYHBIX HOPM.

Komnoksuym,
9K3aMeEH,
YCTHBIH OIIpOC

12. Onpenenexus. [IpeoOpazoBanue cuctemsbl| KoimokBuym,

koopauHaT. Kanonmueckuil Bua. LleHTpanbHblE M JK3aMeEH,
HELEHTpPaJbHbIE  KPHUBBIE  BTOPOrO0  MOPSAKA.| YCTHBIM OMPOC

Kpussie BToporo Knaccupukanuss  KpuUBBIX ~ BTOPOTO  MOpSAKA.

nopsiKa Teopema e€IWHCTBEHHOCTH. DIUIUIIC, THUIIEpOOSa U
napabona: BBIBOJ KAHOHUYECKOTO YpaBHECHWSI,
HCCIIEI0BAHNE b opmbl, JTUPEKTPUCHI,
9KCIEHTPHUCUTET, OKYChI, ONTHYECKUE CBOMCTBA.

13. Onpenenenusi. Axkcuombl Tpynmbl. [loarpynmsl.| KosimokBuyw,

Knacest  cmexnoctu.  [luknuueckwe  rpymiibl. 9K3aMEH,
OCHOBBI TEOpUHU Apudmernka  octatkoB. DyHKIMS ~ DHiepa.| YCTHBIN Ompoc
rpyni Anroputm EBknmma. Kwuraiickas Tteopema 00
OCTaTKax. Koneunsie  mods. Hopmanbhbie
NOArpyNIiel U akToprpynnsl. I'omomopdusm.
2.3.2 3aHdATHS CEMMHAPCKOI0 THIA.
3aHATUSA CEMUHAPCKOTO THUIIA — HE TIPEYCMOTPEHBI.
2.3.3 JIaGopaTopHbIe 3aHATHS.
. dopma
Ne HaumenoBanue TeMarnka MpakTUYECKUX 3aHITUI TeKymero
pasnmena (cemuHApOB)
KOHTPOJIS

1 2 3 4

1. [KommekcHble uncna |CnokeHrne, yMHOXEHHE, JIeJIeHHE KOMIUIEKCHBIX|Pemenue 3amay,

yucel; HaXOXKJACHHE apryMeHTa U MOAYJsA| KOHTpPOJIbHas
KOMIIJIEKCHOTO YHUCIIA; IIPEACTABICHUE pabora
KOMIUIGKCHOTO ~ 4YWcla B anreOpamdyeckoi,
TPUTOHOMETPUYECKON W TOKa3aTeNbHOU (opMax;

BO3BEJCHHE B CTENEHb, W3BIICUCHUE KOpHSA U3
KOMIIJIEKCHOT'O YHCJIA.

2. |MHOTrO4JIEHEI JlelicTBus Hax MHOT'OYWICHAMHU. Kopnu| Pemenue 3anay,
MHorowieHoB. Cxema ['opHepa. HaumOomnpimuii| KOHTpOJIbHAS
OOImMH JenuTeNb JBYX MHOTOYJICHOB. AJTOPUTM pabora
EBknupa. BzaumHo mpocTteie MHOTOUsIeHbl. KopHH
YPAaBHEHUN BTOPOU, TPEThEH U YETBEPTOU CTEIICHEH.

3. CroxeHue, BbIYMTAHUE, YMHOXEHHE Martpuil,| Pemenue 3anay,
MarpHu! u HAaXOM/ICHUE ONPEJCIUTENs BTOPOro, TPETLEro| KOHTPONbHAs
CHCTeMbL THHeHHbx [TOPAKOB M MATPHIBI N-To mopsika, obpaTtHoit paborta
ypaBHeHHi MaTpHIlbl; paHra marpuubl. Haxoxaenue pemieHus

cuctembl o Qopmynam Kpamepa, ¢ mnomoripto
oOpartHoii MaTpuIsl, MeTo oM ["aycca.
4. CioxxeHre BEKTOPOB, YMHOXKE€HHME BeKkTopa Ha|Pemenue 3anay,

Bekropnas anrebpa

CKaJIsip, HaXOKIEHUE JJIMHBI BEKTOPA, yIia MEXIy
BEKTOpaMHM, IUIOIIAAU MapajuiesorpaMma, o0beM
napajiejenunena,  TPEyrojibHOW  IUpamMUbl,
MIOCTPOCHHBIX Ha BekTopax. CkansgpHOe, BEKTOPHOE

KOHTPOJIbHAS
paborta




U CMEUIaHHOE MPOMU3BEACHUS BEKTOpPOB. PemieHue
TPEYTrOJIbHUKA, HAXOXXJIEHWE YpaBHEHHUS MEIUaH,
BBICOT TPEYTOJIbHUKA; YPABHEHUE MIPSIMBIX.

1 TIJIOCKOCTEH.

DIIEMEHTEHI
AHATTUTUYECKON
reoOMETpUU

Omnpenenenne NOMAPHBIX U IEKAPTOBBIX KOOPAUHAT
TOYKH Ha IUIOCKOCTH, ONpEIeIeHHE KOOpAMHATHI
TOYKM B HOBOM CHCTEME npu IMnapaujic]IibHOM
MepeHoce, MOBOPOTE OcCed NeKapToBoM; JleneHue
OTpC3Ka B 3aJaHHOM OTHOLICHUH, miomaiab
MHOroyrojgpHuka. CMenIaHHble 3a7]a4d Ha IPSMYIO.

Pemenune 3amay,
KOHTPOJIbHAS
pabota

JInnennsie
MPOCTPAHCTBA

JluHeitHas 3aBUCHUMOCTH BEKTOPOB, €€ CBOMCTBA;
HaxoXkJaeHue Oa3uca IJMHEHHOTO MPOCTPAHCTBA.
Paznoxenne BekTopa mo 0asucy; mpeoOpazoBaHue
KOOpJMHAT BEKTOpa MpH 3aMeHe Oasuca; MaTpuila
nepexoja OT OJHOro 0Oasuca K  JAPyromy;
npeoOpa3oBaHre KOOPAMHAT BEKTOpa IMPH 3aMEHE
Oasmuca.

Pemenune 3amay,
KOHTPOJIbHAS
pabora

JInneiiarie
MO POCTPAHCTBA

3agaHue JIMHEMHOTO TMOJNPOCTPaHCTBA B BHJE
obonouku. basuc w pazMepHOCTh JUHEHHOTO
noanpoctpancTBa. CUCTEMBI ypaBHEHUH, 3aat01I1E
JMHEWHOE MOANPOCTPAaHCTBO. PasMepHOCTH U 6a3uc
MEPECEUCHHS] U1 CYMMBbI JIMHEHHBIX MOAMPOCTPAHCTB.

Pemenne 3amay,
KOHTPOJIbHAS
paborta

EBximmnoBso n
YHUTApHOE
IIPOCTPAHCTBO

CxalsipHOE€  MPOU3BEJICHUE B
npoctpanctBe, Marpuua ['pamma.  IIponecc
OpTOTOHAM3alUU I'pamma-IlImuara I
€BKIIMOBBIX TMPOCTPAHCTB, 33JaHHBIX Pa3HBIMU
CKaJSIpHBIMU Tpou3BeleHusIMU. HopmupoBanue.
Jmuuabl w yriibl. OpTOroHaJIBHOE JOMOJHEHHUE
OproroHanbHasi TOpOEKLUUS U OPTOrOHAJIbHAs
COCTaBJISIOLIAS. YHutapHoe MIPOCTPAHCTBO.
CkalsipHOE€  TNPOM3BEJICHHME M €ro  CBOMCTBA.
OpToHopMupOBaHUE CUCTEMBI BEKTOPOB
YHUTApHOrO  mpocTpaHcTBa. JlomonHeHue A0
OpTOrOHAJILHOTO 0a3uca. JIuneitHoe MHOroOOpasue.
Paccrosnne oT BekTOpa 10 MOJMPOCTPAHCTBA.
Paccrostame ot BekTopa 0  MHOrooOpasus,
paccTosiHue MEXy MHOTOOOpa3UsIMH.

CBKJIINJO0BOM

Pemenne 3amay,
KOHTPOJIbHAS
paborta

JInneiinrie
OnepaTopsl

Jlunetinbie mpeoOpa3oBanusi. JIMHEITHBIC ONIEPaTOPHI
B eBKIMAOBOM mpocTtpaHcTBe  CoOOCTBEHHBIE
3HaYeHUs] U COOCTBEHHBIE BEKTOpa JHMHEHHBIX
npeoOpa3oBaHuil B EBKJIMIOBOM IPOCTPAHCTBE.
ConpsiKEeHHBIH M CaMOCOIPSKEHHBIN  Onepartop.
Marpuna I'pamma. JluneliHble omepaTtopel B
YHUTApPHOM IIPOCTPAHCTBE.

Pemenne 3amay,
KOHTPOJIbHAS
paborta

10.

Kopnanosa
KaHOHHUYECKast
dbopMa TMHEHHOTO
orepaTopa

JluHenHple  omepaTopbl  MPOCTOM
Kanonunueckoe pa3iioKeHHE. Kanonunueckoe
paziokeHue c OpPTOTOHAJILHBIMU
TpancopmupylonmmMu  Matpunamu. BosBenenue

CTPYKTYpBHI.




MaTpHUIbl B CTCIICHb C HUCIIOJIB30BaAHHNECM
KaHOHHYECCKOT'O Pa3I0KECHUA HaXO}K,Z[GHI/IC
MHUHUMAJIBHOI'O MHOI'O4JICHa MaTpulbl.

WuBapuaHTHBIE ¥ KOPHEBBIE ITOAIIPOCTPAHCTBA
XopmanoBa popma MaTpHIbI

11.

KBanpatuunbie
bopmbI

Haxoxxnenne wMaTpuipl KBaapaTUUYHOH  (OPMBIL;
MNPpUBCACHUC K KAaHOHUYCCKOMY BHAY MCTOIOM
Jlarpanxa ¥ OPTOTOHAIBHBIM MPE0Opa3OBaHUEM;
pacmagaromuecsa U SKBUBAJICHTHLIC KBAaJAPAaTUYHBIC
(GOpMBI; OIPEACIICHHOCTh KBaJIpaTHYHON (DOPMBI,
kputepuii CusbBecTpa; nmapbl KBaIpaTUIHbIX (HOpM.

Pemenne 3amay,
KOHTPOJIbHAS
paborta

12.

Kpussle u
HIOBEPXHOCTHU
BTOPOTO MOpPsAKA

[IpuBeaeHue ypaBHEHUSI KpUBOM BTOPOrO MOPsAKA K
KaHOHMYECKOMY  BHUAY  JBYMsA  cHocobamu:
npeoOpa3oBaHUEM KOOPAMHAT U C UCIOJIb30BaHUEM
COOCTBEHHBIX OPTOHOPMHPOBAHHBIX  BEKTOPOB);
MIOCTPOEHUE KPUBOM MO MATH TOYKAM; [IEHTPAJIbHbIE
U HELUEHTpaJbHblE KpPHUBBIE BTOPOTO MOPSIAKA;
ONpEJIeJICHUE TUIIA W BHUJA KPUBOW; IepecedeHue
KPHUBOW BTOPOro MOpPsAKa C IPsAMOU; ypaBHEHHUE
KacaTeJIbHOW; JUaMETpPbl KPHUBOM; TIJIaBHBIE OCH;
ACUMITOTHI;, TpeoOpa3oBaHUE YpaBHEHUS KPUBOI C
MOMOIIIBI0 HMHBAPUAHTOB;, HaXOXJeHUE (POKyCOB,

HKCIICHTPUCUTETA, aCHMIITOT, JPEKTPUCHI
TUIepO0JIbL, SITUIICA, TAPa00JIBl; ONPEICICHNE TUIIA
MOBEPXHOCTH  BTOPOTO  TOPSJKA; TPHUBEICHHUE

YpPaBHCHUA MOBECPXHOCTU K KAHOHUYCCKOMY BUY.

Pemenne 3amay,
KOHTPOJIbHAS
paborta

13.

OcHOBBI TEOpPHUH
rpymnmn

I'pynna. [Moarpynmel. [{uknudeckast moarpymnmna.
[Mopsigok rpynmel. Ilopsgok snementa. Knaccsl
cMexkHocTH. Teopema Jlarpamwka.  HopmanbHas
MOATpyIIIA. ['pynmer npeoOpa3oaHuii.
Cummerpuueckas rpymnmna. Oynknus Jitnepa. RSA—
anroput™m. ®akrop-rpynna. 'omomopdusmsl. Tpu
TEOpEMBI 0 TOMOMOp(pH3Max.

Pemenne 3amay,
KOHTPOJIbHAS
paborta

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

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 00eceYeHUs JJI1 CAMOCTOATEIbHOH padoThl
00y4aoIMUXCH M0 JUCHHUILIIMHE (MOTYJIIO)

[Tepeuensb yueOHO-METOIUIECKOTO 00ECTICUCHHMSI TUCITUTUTHMHBI

anreopay»

Kypca «JIuneitnas

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

M:®uzmataut, 2009.

No Bun CPC 10 BBITMIOJHEHUIO CAMOCTOSTEIFHON pabOThI
1 2 3
1 |M3yudenue pa3nenon [Tucemennsit JI. KoHCHEKT JeKIuil o BICIIEH MaTeMaTHKE.

bexnemumen JI.B. Kypc ananutnueckoi reoMeTpun: y4eOHHUK.




2 |N3yuenue paznenoB|Uneun B. A., [To3usk 3. I'. Ananutudeckas reomerpust: Yueo.
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 TPHUKIIAIHBIC
«JIuneitHol anreOpe»  |acmekThl. YueOHoe mocodue. 2-e u3a. uctp. u fgom. M.: ['anapukwu,
1999.

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

Y4eOHO-MeTOANYECKHUE MaTepuajbl I CaMOCTOATEILHONH pabOThl O0YYaIONIUXCS W3
Yrciia HHBAJIH/IOB M JIMII C OTpaHHYEHHBIMH BO3MOXKHOCTSIMU 310poBbs (OB3) npenocraBisroTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHMYCHUSM UX 37J0POBbS U BOCIIPUSATHS HH(DOPMAITIH:

JIJist T ¢ HApYIICHUSIMH 3PCHHS

— B TIeYaTHOU (popMe yBEITUUCHHBIM MIPHUPTOM,

— B (hopMe PIEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina,

— B re4atHoi (opme Ha s3bike bpaits.

JUis I ¢ HapYIICHUSIME CITyXa!

— B I1e4aTHOM (opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

Jis v1 ¢ HapyIISHUSIMEA OTIOPHO-JIBUTATEIILHOTO armnapara:

— B [1e4aTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

— B (popme ayamnodaiina.

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

3. OﬁpasoBaTe.Hbele TE€XHOJOTuH, NMPUMECHACMbBIC NMPH OCBOCHMHU JTHCIHUIIIMHBI

(Moxys)
B coorBercTBUM ¢ TpeOOBaHMAMM [0 HANpaBICHHIO TMOJATOTOBKM peaau3anus

KOMITIETEHTHOCTHOTO TOX0J1a JOJDKHA MPEAyCMaTPUBaTh IIMPOKOE MCIOIb30BAHUE B yUCOHOM
npoliecce aKTUBHBIX U UHTEPAKTUBHBIX (hOPM ITPOBEACHUS 3aHATUH (KOMITBIOTEPHBIX CUMYJISIIHM,
JICTTOBBIX ¥ POJIEBBIX UTP, pa300p KOHKPETHBIX CUTYAIHil, ICUXOJOTHUYECKUE U MHBIE TPEHUHTH) B
COYETaHUM C BHEAYIUTOPHOH paboOTOH C 11eTbI0 (OPMHUPOBAHUS U PA3BUTHUS MPOQPECCHOHATBHBIX
HABBIKOB 00YyYaIOIINUXCSI.

B nmpomecce npenoaBaHus AUCHUTUTMHBI TPAMEHSIOTCS CISTYIOIINE METO Il O0YUCHHUS:

Ilpobnemnan nexyus. HaunHaercsi ¢ BOMPOCOB, C IOCTAHOBKU MPOOJIEMBI, KOTOPYIO B XOZ€
U3TIOKEHUSI Marepualia HEeoOXOIWMO pemHTh. JIeKIHs CTPOUTCS TaKUM O0pa3oM, dYTO
NESTENIbHOCTh CTYJEHTa MO ©€ YCBOCHHMIO MPHUOIMKAETCS K MOUCKOBOM, MCCIIEIOBATEIHCKOM.
OO0s3ateneH AWalior TperojaBareiiss W CTyAeHTOB. [IpuMepoM mMpoOIeMHOM JEKIUA MOXKET
CIIy>KUTb JIeKIus 1o Teme: «lccnenoBanre CUCTEM TMHEMHBIX alnredpanuyeckux ypaBHEHHUID.

Jlexyus-koncynomayus, npu Kotopoit 10 50% BpeMeHN OTBOAUTCS HA BOIPOCHI CTYICHTOB.
Jleximsi — koHCynbpTanus HambOosjee S(PQekTuBHA, €CIM SBISETCS 3aBEPIIAIONICH JIEKIHeH
cemecTpa.

Jlexyus-eusyanuzayusi. YUUT CTYIEHTOB IIPeoOpa30OBBIBATh YCTHYI0 W HHCbMEHHYIO



uH(GOPMaLIMIO B BU3YyaJIbHOH (hOpMe; HCIOJIB3YIOTCS CXEMBbl, PUCYHKH, YEPTEXH, K MOJITOTOBKE
KOTOPBIX TpUBIEKaloTCsa oOydarommuecs. B kypce «Anrebpa M aHATUTHYECKAsh TEOMETPHUSI» K
TaKUM JICKI[USIM OTHOCSTCS JIEKIUHM, TEMAaTHUKa KOTOPBIX CBSi3aHA C TEOMETPUUYECKUMHU
IIOCTPOEHUSIMH HA IIJIOCKOCTH.

Ha npaktrueckux 3aHATHAX UCTONB3YIOTCS HEUTPOBBIE HIMUTAIMOHHBIE METOIBI O0YUCHHUS

3auamus ¢ npumenenuem 3ampyOHAOWUX YC108Uti (BpEMEHHbIE OTPaHUYECHHUSI; 3apeIIeHUs
Ha HCIIOJIb30BAHUE OMPEAETICHHBIX METOAMK; MH(OpPMalMOHHAs HEJ0CTaTOYHOCTh). Hampumep,
Tema: « Bbruncnenue panra MaTpuiibh».

Memoo Jlenvghu TPynmoBOro pemieHHWs TBOpPYECKUX 3agad. [lomoraer BBIOpaTh U3
npeIaracMoi Cepuu albTePHATUBHBIX BAPHAHTOB JIYYIIUI: OT YWICHOB TPYIILI TpeOyeTcs AaTh
OLIEHKY Ka)KZI0r0 BapHaHTa B OIPEJEIEHHON MOCIea0BaTeNbHOCTU. [IpuMepoM MOXKET CITy’KUTh
IPAKTHUUYECKOE 3aHIATHE IO TeME: «Y paBHEHMSI IPSIMON HA IJIOCKOCTH.

B npouecce npoBeieHNs MTPaKTUYECKUX 3aHATUA MOYKHO HUCIOJB30BATh Ta- KOW METOJ, Kak
oenosasi uepa (MTPOBOM WMUTAIMOHHBIA METOM), Hampumep, mo Teme: «Cucrema JIMHEHHBIX
ypaBHEHHUI». JlenoBas urpa - ¢opma 1 MeTo; 00y4IEeHHsI, B KOTOPOU MOJICTUPYIOTCS TIPEIMETHBII
U COLMANbHBIN acleKThl coaep)kaHus MpodeccHoHaIbHOM fesTenbHoCTU. [lpeaHasHadena ans
OTpaboTKu TpodhecCHOHANBHBIX YMEHMA W HaBBIKOB. B 11e70BOM Wrpe pa3BepTHIBACTCS
KBa3UIIPO(pECCHOHANbHAS ACATENBHOCTh OOYYAIOUIMXCS HAa HWMHTAIMOHHO-MTPOBOM MOJEIH,
OTpakaroleil copepikaHue, TEXHOJOTMH U JUHAMHUKY TpOo(ecCHOHANbHON AeATeNbHOCTH
CHELUATUCTOB, €€ IEIOCTHBIX (pparMeHToB.

bunapnoe s3amsamue — onaHa w3 3(PPEKTUBHBIX METOJMK, MO3BOJISAIOMIAS Haubosee
3(PEeKTUBHO JIEMOHCTPUPOBATH MEKIIPEAMETHBIC CBSI3H, (HOPMHPOBATH MPOQPECCHOHATBLHBIE
KOMITETCHIIUA CTYACHTAa, a TaK)Ke CIIOCOOCTBYIOIIAs AaKTUBHU3AlMU y4eOHOTO mpoiiecca (Tp.
3aHATHE TI0 TeMe: Perenne cuctemM JTUHEHHBIX anreOpandecKux ypaBHEHUN).

Texnonozusi paseusaroujeri Koonepayuu — MEKINYHOCTHbIE KOMMYHHUKAIlUU, B OCHOBE
KOTOpBIX OepeTcs COoCOOHOCTh MHAMBHA BCTaTh HA IMO3ULMIO IPYTOro YEJIOBEKA WM TPYIIIbI
JFO/IEH, ¥ TOJIBKO C 3TOW MO3MIIMHU OLICHUTHh CBOM COOCTBEHHBIE AeicTBUA. PaboTa B rpymmax (Tp.
3aHATHE MO TeMaM: JInHeiHbIe IPOCTPaHCTBA).

B mpouecce 0o0ydyeHus: CTYIACHTHI Y4acTBYIOT B MOCTPOCHMHM MaTeMaTHYECKUX MOJeneH
MPaKTUYECKUX 3a]1a4, BBISIBIICHUN YCTOMYUBBIX AITOPUTMOB PEIICHUS 3a/1a4.

WupuBunyanpHble 3aJaHUs, CaMOCTOSITENIbHbIE M KOHTPOJBHBIE pPaOOTHI, pPacyETHO-
rpadudeckre paboThl BBITIOJIHSAIOTCS CTYyICHTaMH B MUChbMeHHOU dopme. Mcnonb3yercs 6anbHO-
pPEUTHHrOBas cUCTEMa OLIEHKU Pe3yJIbTaTOB.

KauectBo 00ydeHus nmocturaercsi 3a CYeT MCIOJNb30BAHUS CIEAYIOUIMX aKTUBHBIX U
MHTEPAKTUBHBIX (OpM ydeOHOIl paboThI: aKTHBHbIE JICKIUH, UTPOBas TEXHOJOTHs, OMHapHOE
3aHsTHE, JIeJI0Basl UTPa, TEXHOJOTHS Pa3BUBAIOILEH KOOMEpaluy U JIp.

VY nenbHBIN Bec 3aHATHIA, TPOBOJUMBIX B MHTEPAKTUBHBIX (hopMax, MpUBEAEH B TabuIe 7.

Tabmuma 7
Bup 3anstus Hcnonb3yeMble MHTEPAKTUBHBIE KonnuectBo
Cemectp
(JI, TIP) o0pazoBaTebHbIC TEXHOJOTUH 4acoB
[IpoOnemuast neKuus, JTCKIHUSA-BU3yaIU3aIINs,
1 T JeKIMsT — Tpecc-KOH(PEpeHIHs, JEeKIHs- 10

Oecema WM JIEKIUSA-AUCKYCCHUS, JIEKIUS C
pa3b0poM KOHKPETHOM CUTYaIluu




p Ucnonk3oBanue METOJIOB TPYIIOBOTO 10
peIIeHUs TBOPUYECKUX 3a1ad.
[TpoGnemHast jexuus, JEKIUsI-BU3yaTU3alus,
b JeKIUsl — TMpecc-KOH(MEpeHIHs, JICKIHsI- 10
Oecema WM JICKIUS-IUCKYCCHUS, JICKIUS C
2 pa3b0poM KOHKPETHOM CUTYaIlUuu
I Hcnons3oBanue METOJIOB TPYIIOBOTO 10
P pelIeHrs TBOPUYECKUX 3a7a4
Hmoeo: 40

Jnsg M ¢ OrpaHMYEHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI MPEIYCMOTPEHA OpPraHU3aLUs
KOHCYJIbTallMii C UCTOJIb30BAHUEM DJIEKTPOHHOMU IMOYTHI.

4. OueHoYHbIE CPeACTBA JJIf TEKYIIero KOHTPOJS yCIeBaeMOCTH M MPOMEKYTOYHOM
aTTecTallMu
OueHoYHBIE cpeAcTBAa MNpPEAHA3HAYEHBI JJISI KOHTPOJISI W OLEHKH 00pa3oBaTeIbHBIX
JOCTIKEHUHM 00yJaromuxcs, OCBOMBIIMX Mporpammy yuebnoit aucrumiuasl b1.0.05 «Anrebpa
U aHaIuTHYecKas reoMeTpus». OLEHOYHBIE CPEe/ICTBA BKIIOYACT KOHTPOJIBHBIC MAaTepHaIbl IS
IPOBE/ICHUS TeKYIIero KOHTPOJIS U POMEKYTOUHOM aTTecTALUH.

Texkyumuii KOHTPOJb YCIIEBAEMOCTH MPEJCTABISAET COOOH MPOBEPKY YCBOCHHUS
y4eOHOT0 MaTepuaa, perysipHO OCYIIECTBIAEMYIO Ha POTshKeHHH cemecTpa. K moctonHcTBam
JAHHOTO THUIA OTHOCHUTCA €ro CHUCTEMATUYHOCTb, HENOCPEJACTBEHHO KOppeaupyromas ¢
TpeOOBaHMEM MOCTOSIHHOTO M HEPEPHIBHOTO MOHUTOPUHTA KauecTBa 00yUYeHUSI.

Texyruit KOHTPOJIb YCIEBAEMOCTH CTYICHTOB MIPEACTABISIET COOOIA:

— YCTHBIN onpoc (TPYNIOBOM UM WHIUBUTYATBHBIN );

— IPOBEPKY BHIITOJIHEHUS TUCbMEHHBIX JIOMAIIHUX 3aJaHUM;

— MPOBEACHUE KOHTPOJIBHBIX PaboT;

— MpOBe/ICHNE KOJUTOKBUYMOB (B TUCBMEHHOU (hopMme);

— KOHTPOIIb CAMOCTOSITEIILHOW paObOThI CTYIEHTOB (B MUCHMEHHOW WM YCTHOU hopMme).

Jlist caMOCTOSITeIbHOM paboThl MCHONB3YeTCsl yueOHO-METOuuecKoe oOecrieyeHne Ha
OyMaXKHBIX M AJIEKTPOHHBIX HOCHUTENIAX. TeMaTrhka caMOCTOSITETbHOW pabOThl COOTBETCTBYET
COZIEPKaHUIO PA3[ENIOB JUCLHUIUIMHBI M TeMe JAoMaluHero 3afgaHus. OcBoeHue marepualia
KOHTPOJMUPYETCS B MPOLIECCE NPOBEACHUS MPAKTUYECKUX 3aHATHM.

KonTponbHble BOMpochl U 3aJaHusl I TPOBEACHUS TEKYILEro KOHTPOJIS BEIOUPAIOTCS
U3 COJIEp’KaHMs pa3/ieloB AWCHHILIMHBL. BBIMONIHEHNWE JOMAIIHEro 3aJaHusl 00ecreYnBaeT
HEMpEepBIBHBIA ~ KOHTPOJIb 32 MPOIIECCOM OCBOEHHS y4yeOHOro Marepuana KaxJIoro
00y4Jaromerocs, CBOeBpEMEHHOE BBISIBIICHHE U YCTPAHEHHE OTCTaBaHUN M OIIHMOOK.

IIpome:kyTouHAasA aTTecTANMS 110 UTOTaM OCBOEHUS JIUCUUIUIMHBL 1 ceMecTp — 3a4yeT u
9K3aMEH; 2 CEeMeCTp — 3a4eT U HK3aMeH. [IpomexxyTouHas aTTecTanus IpeacTaBIeHa TUIIOBbIMU
3a/layaMyd MO BCE€M MPOWJEHHBIM TE€MaM, a TaK € S5K3aMEHAIlMOHHBIMU BONPOCAMHU IO
JEKIIMOHHOMY MaTepHaly.

K ¢popmam nucbMEHHOro KOHTPOJISI OTHOCUTCS KOHMPOTbHASL paboma, KOTopasi SBIsSETCs

OJIHOM M3 CIOXKHBIX (HOPM MPOBEPKU; OHA MOXKET MPUMEHSTHCS AJIs OLEHKU 3HaHUH 10 6a30BbIM
U BapUaTHBHBIM JMCLUIUIMHAM BceX IUKIOB. KoHTponbHas paboTa, Kak MpaBWIIO, COCTOUT U3



HEOOJIBIIIOTO KOJIMYECTBA CPEITHUX IO TPYAHOCTH BOTIPOCOB, 3a0ay WIW 3aJlaHUi, TPeOYIOIINX
NIOMCKa 0OOCHOBAHHOTO OTBEeTa. Bo BpeMs MpOBEpKH U OLIEHKHU KOHTPOJIbHBIX MMChMEHHBIX paboT
MMPOBOAUTCA QaHAJIM3 PC3YyJIbTATOB BBIMIOJIHCHUSA, BBIABIAIOTCA THUIIMYHBIC OH_II/I6KI/I, a TakK¥XKeE
IMPUYUHBI UX TIOSIBJICHUA. KOHTpOHBHaﬂ pa60Ta MOXET 3aHUMATh 4aCThb HUJIU IIOJIHOC yqGGHOC
3aHATHE C Pa300pOM MPaBHIBHBIX PEIICHUH Ha ClieAylomeM 3aHsATHH. [lepedeHb KOHTPOIBHBIX
paboT MpUBEICH HUXKE.

Koumponvnas paboma 1. KoMinekcHbie yucia

Konmponvnas paboma 2. MHOTOUYICHBI

Koumponvnas paboma 3. MaTpuIlbl U CUCTEMBI JIMHEHHBIX ypaBHCHUI
Koumponvnas paboma 4. Bexropnast anredpa

Konmponvnas paboma 5. IneMeHThl aHATUTHYECKOW T€OMETPHUH
Koumponvnasa paboma 6. JluneiiHble poCTpaHCTBA

Konumponvnasa paboma 7. JIuneitnple onepaTtopsl

Koumponvnasa paboma 8. KBagpatuunsie hopmbl

Koumponvnasa paboma 9. Kpupble 1 TOBEpXHOCTH BTOPOTO MOPSIIKA

Koumponvnas paboma 10. OCHOBBI TEOPHUH TPYIIIT

CTpyKTYypa OlEHOYHBIX CPEICTB JJIs TEKYIIel U MPOMEeKYTOYHOM aTTeCTAIMU
HaunmenoBaHue OIIEHOYHOTO CPEJICTBA
IIpomexyTouHas

No Kon u HaumeHoBanue
i Pe3ynbTaThl 00yueHus

WHAWKATOpa

Texymuii KOHTPOJIb

aTTCCTalusg

HOIIK-1.1 (06.016 A/30.6
31.3) CnocobeH npUMEHSTh
(byHIaMeHTaJIbHBIC 3HAHMS,
MOJIy4eHHbIE B 0OJIaCTH
MareMaTHYecKuX U (HiH)

©CTCCTBCHHBIX  HAyK, H
HCTONB30BaTh  HX  TpH
aHam3e MpeaMETHOM
o0xactu

HOIIK-1.2 (40.001 A/02.5
30.2) Orte4yecTBEHHBIH |
MEXAyHapOAHBIA OIBIT B
00JacTH MaTeMaTHYCCKUX U
(WIIH) eCTeCTBCHHBIX HAYK, U

HCIIOIb30BaTh ux B
npodeccuoHaTLHOM
JIESITEIIbHOCTH

HOIIK-1.8 (40.001 A/02.5
Hp.2) desarensHOCTb,
HaTpaBJICHHAs HA PEIICHUE
3aj1a4 aHAJUTUYECKOTO
xapakrepa,
MIPEAIOJIaraoIINX BEIOOp 1
MHOroo0pasue akTyaibHbIX
CITIOCO0OB peleHus 3a1a4, ¢
UCTIONIb30BaHHEM
(hyHIaMECHTAILHBIX 3HAHUH,
MIOJy4EHHBIX B 00JIaCTH
MaTeMaTHYEeCKHUX M (MIN)
€CTECTBEHHBIX HayK

3HaeT OCHOBHEIE
0a3oBbIe

Bomnpockr mnst

Bompoc 1, 2 6unera

YCTHOTO 9K3aMeHa
MaTeMaTHUYCCKUEC 3HAHUA (HI/ICLMGHHOFO)

(TIOHSITHS, METOTBI, ompoca 1o Teme,

aJITOPUTMBI ANTeOPBI U paszeny

TCOMETPUH) CBSI3aHHBIC C

nH(POPMATHKON U

“H()OPMATMOHHBIMU

TEXHOJIOTHSIMH

YMeeT npuMeHSITh KonTpoasHbIE Bompoc 3 6uiera

OCHOBHBIE METOBI 1
aNTOPUTMEI aNTeOpsl U
TCOMETPHUH B
(byHIaMEeHTaIbHOM
MaTeMaTuKe 1
nHdopmaruke s
pa3paboTku
nH(pOpMaMOHHBIX
TEXHOJIOTHil

paboter Nel-10

OK3aMCHaA: PCUICHUEC
3aJay 110 TcMam,

3a4€CT

Biageer 6a30BbIMU
METOJIaMH TIOTy4YEHUS
YTy ONEHHBIX 3HAHUH
JUTISL peTIeHHST
TEOPETUICCKUX U
MIPUKIJIATHBIX 33724 B
obnactu
HHPOPMAIUUOHHBIX
TEXHOJIOTUH

Komnoxsuym

I[OHOJ'IHI/ITCJ'II)HLIG
BOIIPOCHI HA DK3aMCHE




HIIK-1.4 (40.001 A/02.5

3HaeT OCHOBHEIE

Bomnpockr mnst

Bompoc 1, 2 6unera

3H.2) OTeuecTBEHHBIN U METOIBI U alITOPUTMBL YCTHOI'O JK3aMeHa
MEXIyHApOIHBIN OIBIT JMUCUUTUTHHBI (TMCHMEHHOT0)
pemIeHNs aKTyalbHBIX 1 orpoca 1o TeMe,
3HAYMMBIX 3a/1a4 pasneny
MPUKIIATHOW MATEMaTHKHU H
YMmeeT NpUMEHSTh KonTpoasHbIe Bomnpoc 3 6unera

nH()OPMATUKHI
H3y4YCHHBIC METOIBI U

AJITOPUTMBI Ha MPAKTUKE

padotsr Nel-10 JK3aMCHA: PELICHUE

HIIK-1.6 (06.016 A/30.6 3a/1aq 1o TeMaMm,
V.1) AnanuzupoBaTh
BXOJTHBIC JAHHBIC TIPU
penIeHny 3aja4d B 00IacTu
2 | UpUKIIAZHON MaTeMaTHKU U

nHdopmMaTuku

3a4€T

Baaneer HaBbIKAMHK
pEIIeHUs IPAKTHIECKUX
3a71a4 Ha OCHOBE
M3YYEHHBIX METOJ/IOB U
aNTOPUTMOB

Komnoksuym JlonmoaHuTeIbHbIE

BOIIPOCHI HA DOK3aMCHE

HIIK-1.8 (40.001 A/02.5
Hp.2) desarensHOCTb,
HAnpaBJeHHAas Ha PelIeHe
3aj1a4 aKTyalbHbIC U
3HAYMMBbIC 331241
NPUKITaIHOW MATEMAaTHKH U
nH)OPMATUKH
aHAJMTUYECKOTO XapaKTepa,
MIPEATIOJIaraloIiX BEIOODP U
MHOroo0pasue akTyaibHbIX
croco0O0B pelIeHHs 331249

TunoBbie KOHTPOJIbHBbIE 3aJaHUS WJIN HHbIE MATePHAJIbI, He00X0AUMBbIeE 1JI5l OLleHKH
3HAHMH, YMEHUiIl, HABBHIKOB W (WJM) ONbITA JAeATEIbHOCTH, XaPAKTEPHU3YHOIIMX ITAIbI
¢dopmMupoBaHusI KOMIIETEHIMH B Mpoliecce 0CBOEHHUsI 00Pa30BaTeJbHOM MPOrpaMMBbl

BapuaHT /11 MOATOTOBKM K KOHTPOJLHOH padore Ne 1 mo Tteme «KommiekcHble
b 11 () £ 1O
Nel.

3-i3)
3+z\/§ '

Haiit 1eiicTBUTENBHYIO U MHUMYIO YaCTH KOMIUIEKCHOT'O YHCiIa

Ne2.

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

Ne3.

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

Ne4,

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

NeS.
[IpeacraButh B anredpandeckoit popme 3HaueHHnE GYHKIIMH KOMIUIEKCHOTO TMIEPEMEHHOTO

T .
(rmaBHOE 3HAYCHHE apTyYMEHTa HAXOIUTCS B IPOMEXYTKe (—7; 1)) 1g —1i .

Neé6.
Jlokazath ToxzecTBO: €08 (iz)=chz.



BapuaHT 1151 MOATOTOBKHM K KOHTPOJILHOI padore Ne 2 o Teme « MHOTO4JIEHbD».
Nel.
Haiit octatok oT jaeieHus MHorowieHa f(x)=5x"—3x’+2x°+x—13 Ha MHOrouieH

gx)y=x-2.

Ne2.
= . 3x +4x+9
[Monb3ysick cxemoii ['opHEpa, pa3IoKUTh Ha MPOCTEUIIIHE TPOOH BBIPAKEHUE —————————
(x=1y
Ne3.
Yemy paBeH MOKa3aTellb KpaTHOCTH KOpHS 1 IS MHOT'OYJIEHA

f(X)=x" =5 +9x> = Tx+27?

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

g(x)=x" =5x" +10x’ —=10x* +5x —1.

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

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

JIMHEHHBIX YPABHEHUI».

Ne 1 Breruncnurs

-1 1 =2 0 1 2
detf| 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 YPAaBHEHUI 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 Gpopmysl 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 IPOCKIMIO BeKTOpa d = (3; 2; 2) Ha och BeKTOpa b+¢,ecmn b= (-1; 4, —6)
me=(3; 2 —1).

Ne2

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

Bekropsl a u b o0pazyioT yroxa 60°, mpuuem |Zz| =2,

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

(1, —2; 2).

3Hasi BEKTOPHI, 00pa3yroIIre TPEyroJbHUK: AB =2d —3b, BC=d—6b, CA=-3d+9b,
rie @ u b B3aMMHO TEPICHAMKYJAPHBIC OPTHI, ONPEAEIATh BHYTPEHHHE YIJIbI 3TOrO
TPEyroJbHUKA.

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

Nel

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

No2

CocTaBUTh ypaBHEHHUs IUIOCKOCTEM, KOTOpBIE JENIAT IONOJaM JBYTPAHHBIM yToOJ,
00pa3oBaHHBIN MIIOCKOCTIMU —16x+15y —12z-5=0u x+2y—-2z+5=0.

Ne3

JlBe rpaHM Ky0Oa 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 MepeceUeHus MII0CKOCTEN
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-2

4 -2 6 4 -1

Haiitu paccrosinue Mexay NpsMbIMU

BapuaHT 151 NOATOTOBKH K KOHTPOJBLHOW padore Ne 6 mo Teme «JImHeiiHbIe
NPOCTPAHCTBA».



Nel
B mpoctpancte R 3amansl Bektop x u Gasuce = {e,e,,e, . Koopaunarsl BeKTOpoOB
3aj1aHbl B HEKoTopoM Gasuce €' = {e|,e,,e;} . Haiitu koopauuatsl Bektopa x B Gasuce €' u
!/ ! ! !
MaTpHlly repexoja ot Gasuca € = {e,,e,,e,} k e ={e;,e;,e;}.
x=(1,4,-1)
!
e/ =(5,-1,2)
!/
e] :(23 33 O)
!
e =(2,1,1)
No2
Haiiti pasmepHocTH, Ga3kchl CyMMBI U TIepecedeHns noanpocrpaucts H, =< a,,a,,a, >

u H, =<bb,,b, >

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

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

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

Ne3

CunTas, 4YTO BEKTOPHl 3aJaHbl KOOpPAMHATAMH B OPTOHOPMHPOBaHHOM Oa3wmce,

~ N T

OpPTOHOPMHUPOBATH CUCTEMY BEKTOPOB @, = (1, 0, 1) , dy = (z, I, l) , Ay = (l, 0, z) .

Neq

HaifTi yron Mexay BEKTOpoM b :(2, O,I)T ¥ TOJIIPOCTPAHCTBOM L, =<5l,52>, ecItn
a, =(,1,1, @, =(1,2,0)".

NeS

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' MHOANPOCTpaHCTBA L, HATAHYTOTO Ha

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



Ne7

Cunrtas BEKTOpHI 33JJaHHBIMM KOOpAWHATAMU B OPTOHOPMHPOBAHHOM 0a3uce, MPOBEPUTH,
YTO CJIEAYIOLIUE CUCTEMb] BEKTOPOB OPTOTOHAJIbHBI, U JONOJHUTB UX JI0 OPTOTOHAJIBHBIX 0a31UCOB

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

BapuaHT 151 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 sSBIsieTcs, TO 3amucath ero MaTpuIly.
a) (o(x): (x1 +2x, +3x5;x, —2x535X, —3x3)
) e y2.
b) o(X) = (x; +x;3x55x; +1)
No2
JluneitHelil oneparop ¢ B 0Oasuce é€,,e,,6, umeer marpuny A. Haiftu matpumy storo

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

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

Ne3

st maTpunil A HAWTH )KOPAAHOBY (hOPMY U KOPJIAaHOB Oa3uc.

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

Neq

Haiitu oproHOpMHUpOBaHHBII 06a3uc, B KOTOPOM ONEpPaTOp MPOCTOH CTPYKTYPHI MMEET
KaHOHMYECKMH BHJ. 3amucaTb KAaHOHMYECKMHM BHJ MaTpULBI oreparopa B 3TOM Oa3uce.

9 -5 =2

A=|18 =13 -3
18 -9 -7
Nes§

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 10151 MOArOTOBKM K KOHTPOJILHOU padore Ne 8 mo teme «KBaapaTu4dHble
(opmbI».

Nel

[IpuBectn kBaapatuyHylo ¢GoOpMy K KaHOHHYECKOMY M HOPMalbHOMY BHIY, HaWTH
JMHEWHBIE HEBBIPOXKACHHBIE MPEoOpa3oBaHMs, MPUBOMAILIME KBAAPATHUHYI0 (GOpPMY K ITHM
BHJAM.

X+ X2 +5x0 —6x,x, — 2x,X; +2x,X

1 2 3 172 173 2Y3

No2

Haiitu Bce 3HaueHns napameTpa A, Ipu KOTOPHIX MOJIOKHUTEIBHO OIpe/iesieHa KBaApaTHIHAas
dopma:

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

Ne3

BbIsICHUTE, 4TO B cCleAyOUMX Mapax KBaJApaTUYHbIX (GopM onxHa (opMma sBiIseTCS
NOJIOKUTETIBHO ~ ompezaesieHHON. HaiiTu  HeBBIpoXJeHHOE JMHEHHoe mpeoOpa3oBaHue,
NPUBOJAIICE TOJIOKUTEIFHO OINpeeNieHHYI0 (opMy K HOpMaJbHOMY BHUAY, a JPYIyl0 — 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 BTOPOTr0 MOPSIAKA».

Nel

Omnpenenuts BUJ KpuBoi 2 nopsaka. Haiitu nentp. 3anucarh B KaHOHMUECKOM BH/JIE, HAUTH
KaHOHUYECKYIO CUCTEMY KOOpPJIUHAT.

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

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

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

4x* +20xy +y> =0

Neq

CocTaBUTh YpaBHEHUE KACATEIbHOU K KPUBOM B TOUKE:
2 2

X Y

—+—=1, (3,D);

12 4

5x> +6xy+5y* —16x-16y -16=0 (0,])



BapuaHT AJ151 HOArOTOBKH K KOHTPOJLHOW padotre Ne 10 mo teme «OCHOBBI TeOpHUU
rpymnm».
Nel

a=a,+ia, a,

[TycTb 3a1aHO MHOKECTBO KOMIUIEKCHBIX YHCEN BUJA! , T71e 4 ,
MPUHAJJIEKAT TOJII0 AeMCTBUTEIBHBIX Uncell. BBecTr onepaium cliokeHus U YMHOKECHUS
KOMIUIEKCHBIX YHCEN U TOCTPOUTD alredpy KOMIUIEKCHBIX YHcel. SIBiseTcs u 3Ta anredpa
KOMMYTaTHBHOMU 10 YMHOXEHHUI0? SIBIsieTcs u 3Ta anredpa TuHEHOM anrebpoii ¢ neneHueM?
Ne2
[TocTpoiiTe HUKINYECKYIO 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 adhduHHOTO Mpeodpa3oBaHUS UMEET BHI:

21 4
2 21

BrruncnuTe KoOpAMHATHI BEPILUH Mocie npeodpa3zoBaHus, HEHTPbI (GOPMbI PUTYpHI U
TUTOMIA/IN JI0 U TIOCJIe MPeoO0pa3oOBaHHUS.

Kputepun orieHKH KOHTPOJIBHBIX PadoT:

— OIICHKA “3a4TE€HO” BBICTABJISAETCSA MPHU MOJHOM PACKPBITUM TEMBI KOHTPOJIBHOM
paboThl, a TAKXKE MPU TMOCICAOBATSIHHOM, YSTKOM M JIOTHYECKH CTPOMHOM €€ H3II0KCHHH.
CryzieHT 0TBEYAET Ha IOMOJIHUTENIBHbIE BOIIPOCHL, IPAMOTHO 00OCHOBBIBAET MIPUHATHIE PEIICHUS;

— OILIEHKa ““He 3a4TeHO” BBICTABJIAETCS 3a ciaaboe W HEMOJIHOE DPACKPBITHE TEMBI
KOHTPOJIbHOM pabOThl, HECAMOCTOSATEIBHOCTh U3JI0KEHUSI MaTepuaa, BEIBOJbI U IPEIJIOKEHMS,
HOCsIIME 00U XapakTep, OTCYTCTBUE HAIIAHOIO MPEACTaBIECHUS pabOThl, 3aTPyAHEHUS MIPU
OTBETaxX Ha BOIPOCHI.

Konnoxéuym — wnanbonee pacnpoCTpaHEHHBIH METOJ TEKYLIEro KOHTPOJIsS 3HAHWUN
ydanmxca. IIpy ycTHOM oIpoce yCTaHaBIMBAE€TCA HENOCPEACTBEHHBIM KOHTAaKT MEXKIY
npenojaBaTesieM U ydallumcsi, B TMPOIECCe KOTOPOro IMpenojaBaTellb IMOMydaeT MIUPOKUE
BO3MOXKHOCTH JUISl U3YUYEHHS] UHIUBUIYAJIbHBIX OCOOEHHOCTEH YCBOGHUS YUallUMUCS y4eOHOTO
Marepuasia. llenp KoOUIOKBMyMa: TeKyllas MpOBEpKa 3HAHUM yYalIMXCs; MPOBEpPKA YMEHUM
y4Yaluxcs NUCbMEHHO U3JIaraTb MaTepuai.

[TepeueHs TeM, BKIIIOUEHHBIX B KOJJIOKBUYM IEPBOTO CEMECTpPa, IPUBEACH HUXKE:

Tema 1. KoMIekcHbIe YUCIa

Tema 2. MHOTOUJIEHBI

Tema 3. MaTpuLbl U CUCTEMBI JTMHENHBIX YPAaBHEHUN

Tema 4. BextopHas anreOpa



Tema 5. DneMeHTBI AHATUTUYECKON T€OMETPUH
B Ko10KBHYM BTOPOTo ceMecTpa BKIKOUEHbI CIEAYIOINE TEMBIL:

Tema 6. JInneiiHbIE NPOCTPAHCTBA

Tema 7. JInnenHble OnIEpaTOPHI

Tema 8. KBagpatuunsie popMbl

Tema 9. KpuBbie 1 TOBEPXHOCTH BTOPOTO MOPSIKA

Tema 10. OCHOBBI TEOPHUH TPYIII

Bonpocer 1y1s mpoBeeHrsT KOJUIOKBHUyMa O JUCHMILIMHE «AnreOpa U aHaIUTUYECKas
TEOMETPHUSD JUISl KaXIOW U3 IEPEUNCICHHBIX TEM ITPUBECHBI HHXKE:

Tema 1. KomniekcHbie YnciIa

1.1. [IpssmoyrosbHast ¥ MOJISIpHAs CUCTEMblI KOOpAMHAT. B3anMOCBsI3b KOOpAMHAT TOYEK B
CUCTEMAX.

1.2. AnreOpanueckas ¢opMa KOMITIEKCHOTO 4wcna. JlelcTBUS Haa KOMIUIEKCHBIMU
YUCJIaMHU.

1.3. Tpuronomerpuueckas ¢opMa KOMIUIEKCHOTO YHCIIA.

1.4. Bo3BeneHue KOMIUIEKCHOTO 4YHCJa B CTEMEHb C LEIbIM IOKazareinem. Popmyna
Myagpa.

1.5. M3BieueHune KOpHS U3 KOMIUIEKCHOTO YUCIIA.

1.6. IToka3zarenbHas (hopMa KOMIUIEKCHOTO YHUCIIA.

1.7. V3BieueHue KBaJApaTHOTO KOPHS M3 KOMILIEKCHOTO YHCIa B anredpandeckoi ¢popme.
Tpuronomerpuyeckue GyHKIIUN OT KOMIUIEKCHOTO YHCTIA.

Tema 2. MHOTO04/1€HBI

2.1. MHorowieH oT oAHOW mnepeMeHHOW. JlelicTBus Ham MHorowieHamu. KopHu
MHorowieHoB. Teopema besy.

2.2. Cxema ['opHepa.

2.3. KpaTHble KOpHH.

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

2.5. CBoiicTBa 1€TMMOCTH MHOTOWICHOB.

2.6. B3anMHO NpOCThIE MHOT'OWIEHBI.

2.7. CBoiicTBa B3aUMHO ITPOCTBIX MHOTOUJIEHOB.

2.8. Kopau kBagpaTHOTO ypaBHEHHUS

Tema 3. MaTpuubl U CUCTEMbI JJUHEHHBIX YPaBHEHU

3.1. Matpu1ibl, 1EHCTBUS C MaTpULIaMH — OCHOBHBIE CBOMCTBA.

3.2. Ilonsarue onpenenurens 2-ro, 3-ro ¥ n-ro nopsiaka. Beruncienue onpenenureneit 2-ro,
3-ro NopsiAKOB.

3.3. OCHOBHBIE CBOMCTBA OMPEACIIUTENCH.

3.4. Brruuciienue onpeaenanTesiel n-ro nopsjaka, reopema Jlammaca.

3.5. ObparHas MaTpuIla, BEIYUCICHUE OOPATHBIX MATPHII.

3.6. KpamepoBCKHE CUCTEMBI TUHEHHBIX YPABHEHUM, UX PEUICHUE.

3.7. MeTtoa mocienoBaTEIbHOTO HCKIIIOUEHHUS NEepeMEHHbIX (MeTon [aycca) perieHus
CUCTEM JIMHEHHBIX YPABHECHUM.

3.8. JluHeiiHash 3aBUCUMOCTh W JIMHEHHAs HE3aBHUCHUMOCTH CTPOK (CTOJOIIOB) MaTpPHIIBI.
Csoiictsa JI3 u JIH3. ba3uc u panr cTpoxk.

3.9. Panr matpuiel. Beruncienve panra MaTpuilbl.



3.10. OgHOpPOIHBIE CUCTEMBI JIMHEWHBIX ypaBHEHHN. DyHIaMEHTaIbHAS CUCTEMa PEIICHUIN
OJHOPOJHBIX YPaBHEHUMN.

3.11. HeonHoponnsle cuctembl IUHEHHBIX ypaBHeHuil. Teopema Kponekepa-Kanemmu.
O01ee perieHre HEOAHOPOJHON CUCTEMBI JIMHEWHBIX YPaBHEHUH.

Tema 4. BekTopHasn ajareopa

4.1. [lonarue BEKTOpa, CIOXKEHUE W PA3HOCTh BEKTOPOB. PazioxkeHue BEKTOpa MO TPEM
HEKOMIUTaHAPHBIM BEKTOPaM.

4.2. CkansipHOE ¥ BEKTOPHOE YMHOKEHUE BEKTOPOB. OCHOBHBIE CBOICTBA.

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

Tema 5. DneMeHTbI AaHAJIUTHYECKON reOMeTPHH

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

5.3. IlpeoOpa3oBanue MpsIMOYTOIbHBIX KOOPAMHAT.

5.4. llonapuas cucrema koopauHat. HopManbHOE ypaBHEHUE IPSIMON.
5.5. O6miee ypaBHEHHE TUIOCKOCTH. YTOJ MEXKIY TIOCKOCTSIMHU.

Tema 6. J/IuHeliHbIe POCTPAHCTBA

6.1. Onpenenenue JIMHEHHOTO MpOCTpaHcTBa. [Ipumepsl.

6.2. CBoMCTBa JINHEWHOTO MPOCTPAHCTBA

6.3. JIuneitHast 3aBUCUMOCTh AJIEMEHTOB JINHEHHOTO MMPOCTPAHCTBA.
6.4. CBoiicTBa CUCTEM BEKTOPOB.

6.5. basuc nuHENHOro NpocTpaHcTBa.

6.6. PasmepHOCTb IMHENHOTO TPOCTPAHCTBA.

6.7. [IpeoOpazoBanme KOOpAUHAT BEKTOpA MPHU 3aMeHe Oasuca.

6.8. Onpenenenue TMHEHHOTO MOANIPOCTpaHcTBa. JInHelHas 0000UKa.
6.9. [lepecedenrie 1 cyMMa JIMHEHHBIX TOANPOCTPAHCTB

6.10. ITpsiMmast cymMmMa JTUHEMHBIX MOANPOCTPAHCTB.

6.11. Pa3MepHOCTb JIMHEMHOTO MOAIPOCTPAHCTBA

6.12. Onpenenenne eBKINA0BA IPOCTPAHCTBA.

6.13. IIponecc oproronanuzauuu I"pamma-IlImunra.

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. Aapo u o6pas. Jledekt u panr.

7.2. Marpuiia TMHEHHOTO onepaTopa u ee mpeodpa3zoBaHue.

7.3. XapakTepucTHUecKoe ypaBHeHHE Marpuibl. JIsimMOna-mMaTpuia. AHHYJIUPYIOIIUN U
MUHUMAJIbHBIII MHOTOUJICHBI.

7.4. XapakTepUCTUUECKOE ypaBHEHNE JIMHEWHOTO OIlepaTopa.

7.5. CobcTBEeHHBIC 3HAYCHUS 1 COOCTBEHHBIE BEKTOPHI JIMTHEHHOTO OIepaTopa.



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

7.7. IHBapuaHTHBIE IIOIIPOCTPAHCTBA.

7.8. TpeyronbHas ¢hopma.

7.9. JIuneiHble onepaTopsl IPOCTON CTPYKTYPHI.

7.10. XKopnanosa (opma.

7.11. XKopmanos 6a3wuc.

Tema 8. KBagpaTtuunbie (popMblI

8.1. OcHoBHbIC ompeAeneHUs KBaapaTHUHbIX (opm. JluHeiHoe mpeoOpa3zoBaHue
NIEPEMEHHBIX

8.2. Kanonnueckuii BU KBaJpaTHUHOU (HOPMBI

8.3. AnroputMm meroaa Jlarpanxa npuBeaeHUs] KBaApaTHUHOW (HOPMBI K KAHOHUYECKOMY
BULY

8.4. OpTtoroHaiibHOE MpeoOpa3oBaHue KBaapaTuUHON GopMbl. [IpuBeaecHNE KBAIpAaTHUHON
(GopMBl K KaHOHMYECKOMY BHJy IpU IOMOLIM NpeoOpa3oBaHMUs IEPEMEHHBIX C BEpXHEH
YHUTPEYTOJIbHON MaTpHULIECH.

8.5. 3aKOH nHepUUH

8.6. Kpurepuii CunbBectpa

8.7. Ilapa kBazpaTU4HbIX (HopM

Tema 9. KpuBble U NOBEPXHOCTH BTOPOT0 MOPSIKA

9.1. OcHoBHbIe ompeneneHus. [IpeoOpa3zoBaHus KOOPAMHAT: TMapauIeIbHBIN MEPEHOC H
MOBOPOT; OOIIHIA CTyda.

9.2. IlpuBeneHre KpUBOW BTOPOIO MOPAJIKA K KAHOHUYECKOMY BHUITY.

9.3. llenTpanbHbIE U HELEHTPAIbHBIE KPUBBIE BTOPOTO MOPSIKA

9.4. Knaccu¢ukanusi KpUBbIX BTOPOTO MOPSIIKA

9.5. OproronanbHOE MpeoOpazoBaHUE EPEMEHHBIX KPUBOW BTOPOTO MOPSIIKA

9.6. Pacnianaroniyiecst KpuBble BTOPOTO MOPSIIKA.

9.7. TeopeMa eIMHCTBEHHOCTH.

9.8. Dmmurnc. Onpenenenne. BeiBog kaHOHMYECKOTO ypaBHeHus. MccnenoBanue (GopMel.
JupekTpucel u kacatenbHble. ONTUYECKHE CBOMCTBA.

9.9. 'unepb6ona. Onpenenenne. BeiBog kaHoHHUeckoro ypaBHeHus. MccnenoBanue GopMel.
JupekTpucel u kacatenbHble. ONTUYECKHUE CBOMCTBA.

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

Tema 10. OcHOBBI TEOPHUHU I'PYIIT

10.1. HexoTopsie o01mIre MOHATHS alreOpbl. AKCHOMBI TPYTIIIBI.
10.2. Iloarpynmsl. Kitaccel cMeXHOCTH.

10.3. [{uknu4yeckue rpyIibl.

10.4. ApudmeTnka oCTaTKOB.

10.5. ®ynkuus Junepa.

10.6. MynbTUIUIMKaTUBHBIE OOpATHBIE IO MOAYJI0 N .

10.7. Anroputm EBknuna. Paciumpennstii anroput™m EBknnna.
10.8. Kuraiickas Teopema 06 ocTaTkax.



10.9. Koneunsie nosns.

10.10. HopmanbHble MOATPYNIILI U (PaKTOPTPYIIIHL.

10.11. Knaccel CMEKHOCTH 110 HOPMAJIbHOM MOArpyMIe U (pakToprpyma.
10.12. Tomomopdusm.

3ayeTHO-IK3aMeHAIHOHHBbIE MAaTepHaJbl Jsi MNPOMEXYTOYHOI  aTTecTalMu
(3x3ameH/3a4eT)
3auem sBsieTcst POPMOI MPOMEKYTOUYHON aTTECTAIMU CTYACHTA, ONpeaesieMas yueOHbIM

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

Tunosble 3aaa4m JJ14 3a4eTa no gucuunianxe (1 cemecrp)
Tema 1. Komnnekcuuie 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 KOMIUIEKCHOTO YHCIIa
V2 =2i

1.4. BbIUUCINTB, OTBET 3aIIUCaTh B TPUTOHOMETPUYECKOH, anreOpanyeckoi U MoKa3aTeIbHOM
dopmax:
z=(3-10)3%
1.5. 1306pa3uth 007aCTh HA KOMIJIEKCHOM IJIOCKOCTH, 3a7aBaeMyI0 HEPAaBEHCTBOM:
lz+i—-1] <5
1.6. BeruncnuTh, OTBET 3aMKCaTh B TPUTOHOMETPHUECKOM, anredpanyeckoi 1 moxka3zaTeabHON
dopmax:

(V3-0)20-V2-2i
Tema 2. Muozounenui
2.1. BBIIIOTHUTE JeIeHNUE C OCTATKOM
2x> —3x3+x2—5x+7mHa3x?*+4x3 —x+2

2.2. He ocymiecTBiisis J€NE€HNS U HE UCTONbB3Ysl cxeMy ['opHepa HailTH OCTaTOK OT JIE€JEHUS
nomanoma 2x> — 3x3 + x? — 5x + 7 na 5x — 3

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

2.4. Pasnosxuts nonusoM 2x° — 3x3 4+ x2 — 5x + 7 1o creneHsaM x, = —2, UCIOJIb3Ys CXEMY
I'opuepa.

2.5. I[TocTpouTh MOJIMHOM HAUMEHBILIEH CTENICHH C IEHCTBUTEIBHBIMHI 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
f(x) =x°—7x*+8x3—7x+7ug(x) =3x>—7x*+3x% -7

2.7. Tonp3ysick anroput™MoM EBkimna, mogo0pars momuHOMBI Mi(x) u M>(x) Tak, 94T0ObI
SX)Mi(x) + g(x)Ma(x) = 8(x), rae 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, mogoOpaTs mosuHOMBI Mi(x) 1 M>(x) Tak, 9TOOBI
SXOMi(x) + g)Ma(x)=1,rme f(x) =x* —x3 —4x> +4x+1ug(kx) =x*—x— 1.

Tema 3. Mampuuwt u onpedenumenu

3.1. Beuuciuts onpeaennTennb

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 e 1 2cos@

10 -14 16 -30 1

. 4 8 -10 18 7 )

4+ DBIYUCIIUTH PAHT MAaTPHUIIBI MCETOOOM OKAUMIICHUI MHUHOPOB.
P PR 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
baA=1, 3 11 7
1 -2 9 s

3.4.* Beraucauts A2, ecin



1 £ g2 gn1 _
A= 1 2 et 82(71—1) , IIpU € = eZm/n
1 en1 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
oo )G )
0 1/ \4, 0

Tema 4. Cucmembul 1uUHERHBIX YPAGHEHUIL

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

xX+y+2z=9,
2x—y+z=3.

4.2. Haiitn pyHmameHTanpHyI0 cucteMy pemenuid st CJIOY
x=2y+z+t=0,
x=2y+z—-t=0,

x—=2y—z+5t=0.

4.3. BBISICHUTB, 00pa3yIOT JIM CTPOKHU KAKIO0M 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

(GyHIaMEHTAIbHYIO CUCTEMY PEILICHH U CUCTEMBl ypaBHEHU:

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

4.4. UccnenoBarh CUCTEMY YpaBHEHUN Ha COBMECTHOCTD, UCIIOJIb3YSI METO] UCKIIFOUECHHS
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. BBI4HCIUTH IIPOSKIIO BeKTopa d = (3; 2; 2) Ha ock BeKTOpa b+¢,ecmn b= (-1; 4, —6)
me=(32-1).

5.2. Bexrophl a n b oOpasytot yroia 60°, mpuuem |c7| =2, b ‘ = 3. Onpenenuth yroa MexIy
BEKTOpaMH C =d+bnud=a+3b.

5.3. BBIYHCIHTH CHHYC YTIIa, 00pa3oBaHHOro BekTopamu d = (2; 1; —2) u & =(1; —2; 2).
5.4. 3nas BeKTOPHI, 00pa3yIONINE TPEYTOIBHUK: AB=2d-3b , BC=ad-6b , CA=-3i+9 ,

rne d u b B3aUMHO NEPIEHIUKYIISIPHBIC OPTHI, OTPEICIUTh BHYTPEHHHUE YIIIbI 3TOTO
TPEYrOJIbHUKA.

5.5. CpencrBamu BEKTOPHOM anreOpsl BEIMUCIUTD JIMHY BbIcOThl CH TpeyronbHuka ¢
BEPLIMHAMH B TOYKAX A(6; 0; 2), B(2; -3; -2) u C(1; 0; 1).

5.6. Bektopsl a u b obpa3yroT yroa 120°, mpuuem |c7| =4,

b ‘ = 5. Onpenenurb yroia MexIy

BEKTOpaMH ¢=3d-2b nd=ad+3b.

5.7. ByayT nu KoMnmaHapHbiMi BekTops d@ = (2; -1; —2), b=(2; ; )mu ¢ =(1; —2; 2)?
5.8. Haiitu pa3noxeHue BEKTopa ¢ = (l; 4; 2) 110 0a3MCy COCTOSAIIEMY U3 BEKTOPOB p = (1; 5; 3)
L G=412),7=(3 -1; 2).

—

b

5.9. Bekropsl a u b B3auMHO NEPIEHIUKYIISIPHBL. 3Hasl, 4YTO |Ei| =6, ‘ =5, BBIYHUCIIUTH ‘)? X?‘
IpU yCJIOBUH, YTO X=d+2b,Y=T7a-2b.

5.10. CpenctBamMu BEKTOPHOI anreOpsl BEIYUCIUTD IJIOMIAs 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). Beraucauts

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

5.13. Omnpenenuts, OyneT JH napauieaorpamMm, IOCTPOCHHBIX Ha MPHUBEICHHBIX K 00IIeMy
Hauainy BekTopax AB = 2a — 4b u BC = a — 5b kak Ha CTOpOHAaXx, NPSAMOYTOJIbHUKOM WIIH

poMOOM, eciii @ U b B3aUMHO MEePHCHINKYIISPHBIC OPTHI.



Tema 6. IIpaman na naockocmu

6.1. 3Has nBe cocequue BepmuHbI A (-6; 1) u B (-9; 12) mapammenorpamma ABCD u Touxy O (0;
7) iepeceveHus AuaroHaneii, HAMTH ero TUIOIIA/b.

6.2. 3Has nBe coceqnue Bepmnubl A (6; 1) u B (9; 16) napamienorpamma ABCD u touky O(10;
7) nepecevyeHns 1uaroHaniei, COCTaBUTh YPaBHEHUS €r0 CTOPOH.

6.3. B TpeyronpHUKE, BepIITHHAMHU KOTOPOTo SBIsiFOTCs ToukH K (2; -6), M(6; -1) u P(4;0), naiitn
JUTMHY TIEPIICHIUKYJISIpa, OMyIEHHOro u3 BepmuHbl K Ha meanany MH.

6.4. CocTaBUTh ypaBHEHUE NPSAMOH, MapayienbHol npaMbIM X-3y+10=0 u x-3y+15=0 u
IPOXOJAIICH MocepeIUHE MEXTY HUMH.

6.5. CoctaBuTh ypaBHEHUs BbICOT TpeyronbHuka ABC, eciii N3BECTHBI ypaBHEHMSI €TO CTOPOH
5x-4y-1=0, x+10y-11=0 u 3x-y-7=0.

6.6. CocTaBUTh YpaBHEHHUE NMPSAMOI1, 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, BepimmmHaMu KOToporo siBisitotest Touku K(1; 4), M(-2; 0) u P(1;2), Haiitu
yroj Mexay ctopoHoit MP u meauaHnoit, npoBeaeHHoM u3 BepmnHbl K.

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

6.10. CoctaBuTh ypaBHeHUs cTOpoH TpeyroiabHuka ABC, ecnu nansl ogHa u3 ero Bepuiua C (-9;
-3) u ypaBHeHHUs BBICOTHI 9X-8y-1=0 n Meauans! 5x+4y-9=0, npoBe€HHBIX U3 OJJHOW BEPILINHBI.

6.11. 3nas BepmuHb! A (-6; -1), B (-9; 16) u C (10; 7) TpeyroibHHKa, COCTaBUTh YPABHCHHE
BBICOTBI, IIPOBEICHHON U3 BEPLINUHBI B.

6.12. 3nas Bepuuabl A (-6; 0), B(0; 16) u C(10; -3) TpeyroyibHHKa, COCTABUTH YPaBHECHUE
OMCCEKTPHUCHI, MPOBEJICHHON M3 BEPIITUHBI A.

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

Tema 7. Ilpamasn u niockocmoy ¢ npocmpancmee.

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

oTcekaroiie Ha oc OX oTpe3oK a =5 .

7.2. CoCTaBUTh ypaBHEHHUS TJIOCKOCTEM, KOTOPBIE AT MOIMOojIaM ABYTPaHHBIN yToJ,
00pa3oBaHHBIN MIIOCKOCTIMU —16x+15y —12z2-5=0u x+2y—-2z+5=0.

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

napajuienabHo ocu Oz .



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

Boerancnuts 00beM 3TOTO Ky0a.

xX+5y—z=7

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

7.6. CocTaBUTh ypaBHEHUE IUNIOCKOCTH, IPOXOAIIEH Yepe3 NPSAMYIO IIEpEeCceUeHus II0CKOCTEN

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

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

7.8. CocTaBUTh ypaBHEHHUE IUIOCKOCTH, IPOXOAIIEH Yepe3 NPSAMYIO IIEpPEeCceUEHuUs MII0CKOCTEN
2x+y—z+1=04u x+ y+2z+1=0 napamienbHO OTPE3KY, OTPAaHUYCHHOMY TOUYKAMHU

P(2,5 -3)u K3, -2, 2).
7.9. CocTaBUTh ypaBHEHUE INIOCKOCTH, TApaLUIEIbHON 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! OUCCEKTPUCHI €T0 BHYTPEHHETO yIiia py BepiinHe B.

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

7.12. Ilepecekaet a1 MIOCKOCTh 5x —2y + z —1 =0 OTpe30K, OrpaHNYEHHBIN TOUYKAMU
P, 4, -3) u K(2, 5, 0). OTBeT 000CHOBATH.

x+7 y+4 z+43 " x-21 y+5 z-2
4 ) 6 -4 -1

7.13. HaiiTu paccTosiHuE MEXy NPSAMBIMU

7.14. Ha ocu Oy HailTu TOUYKY, paBHOYJaJleHHY0 OT Touku P(l, —2, 0) 1 miockocTu
3x-2y+6z-9=0.

x—1_y+1_ z-1
2 -2

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

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

OT Hadajla KOOpAWHAT J0 IIJIOCKOCTH.

7.17. BbIUUACIUTH 00bEM MTUPAMHUIBI, OTPAaHUYCHHOM IJIOCKOCThI0 X+2y+32z+12=0 u

KOOpAWHATHBIMHU ITJIOCKOCTSMMU.

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

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

CTOPOHBI OTHOCUTENBHO IJIOCKOCTH S5x -3y +z—18=0.



7.20. Jansl BepmnHbl Tpeyroasauka A(3; 6; -7), B(-5; 2; 3) u C(4; -7; -2). CocTaBuTh
napaMeTpUUECKUe ypaBHEHUS €r0 MEANAHBI, IPOBEAECHHOMN U3 BepUHBI C.

Tunosblie 3a7a4u 1J15 3a4eTa M0 JUCHUIINHE (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,,e; } . Haiitu koopauHaTs BekTopa x B 6asuce € u

!/ ! ! !
MaTpHlly 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 matpuna nepexona U ot e = {e,,e,,e,} x €' ={e|,e,,e;} . Haiitu matpuiy

nepexona ot e = {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,,6,} k € ={e|,e;,e;} . Haiitu marpuiy
nepexona ot € = {e; + e;,e, —e,,3¢,} € ={e/,e,,e;}.

0 1 1
U=|-2 2 3
1 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 marpuity nepexona ot 0asuca e; + e,, e, + €3, e3 k 6aszucy

2e'y +3e',,4e', — 2e'5,e'  + 2e', — €'

8.5. Haiitu pasmepHOCTH, 6a3UChl CYMMBI ¥ 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,=(L1,-1)" u b,=(1,2,2)"

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

8.7. Bextopnl € ={e,,e,,e,}, € ={e/,e;,e;} ux 3anansl B HeKOTOpOM Gasuce

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

e .

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

8.8. Haiitn matpuity nmepexoja oT 6a3uca es, €2, €1, €3 K 0a3ucy e2', e4’, e3’, e1’, €Clu 3aJ1aHa
matpunia U epexoja ot 6asuca ei, ez, €3, es k 0asucy ei', e2’, e3’, e4’

g o A F
4 1 7 9
6 8 3 2
7 8 1 4

Tema 9. /luneitnvie noonpocmpancmea

9.1. Haiitu kakyro-1160 6a3y CUCTEMBbI 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, d; =(0,6,-2,2)" . BeIpasuTh oCTAIbHBIE BEKTOPBI
4yepe3 BEeKTOPBI, 00pa3yromux 3Ty 6a3y.

9.2. HaiiTu cucteMy JINHEHHBIX YpaBHEHUH, 3a1al01UX JUHEHHOE OIIPOCTPAHCTBO, 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. Cumnrasi, 4TO BEKTOPHI 33JJaHbl KOOPJMHATAMH B OPTOHOPMUPOBAHHOM Oa3zuce,
T

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

9.4. CuuTasi, 94TO BEKTOPHI 3aJjaHbl KOOPJAMHATAMHU B OPTOHOPMHPOBAHHOM Oas3uce,
OpTOHOPMHPOBATH cuctemy Bektopos (1,2,1), (2,0,1), (3,0,1).

9.5. HaifTu yron Mexy BeKTOpoM b = (2, 0, I)T ¥l TIOJINIPOCTPAHCTBOM L, = <5l,52> , €CITH
a, =(,1,1", a,=(1,2,0)".

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



x=(1,1,2,2,2)"
X, =X, =%, +x,=0
2%, =X, —x; +2x, —x,=0

9.7. HaiiTu paccTosiHEE OT BEKTOpaA X JI0 JIMTHEHHOTO MHOT000pa3us, 3aJaHHOTO CUCTEMOM
YPaBHEHUN.

x=(4,2,-5"
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,>un H,=<b,,b, >
a,=(1,2,22) b =(2021)
a, =(2,-L1L2) u b, =(1,-2,0,-1)
x,=(4532) x,=(1,-2,1,-3)

9.9. Haiity 6a3¥c OpPTOrOHAIBHOTO JOTONHEHNST L TIOANPOCTPAaHCTBA L , HATIHYTOTO Ha
— — - — T — T — T
BEKTOpHI 4, , d,, d,, CClH d, = (1,1,-1,-2) , dy = (5,8,-2,-3) , Ay = (3,9,3,8) .

9.10. Haittu 6a3uc opTOroHaNbHOTO JHOMOTHEHNs L TOAPOCTpaHCcTBa L , HATAHYTOTO HA
- - - T T o T
BEKTODHI d,, d,, d;, €CIHN 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 moanpocTpancTBa L , 3a1aHHOTO
CHUCTEMOM OJTHOPOJHBIX YPAaBHEHUN

W2N—2k, AR 2N—=0 »

12%—4x, +2x,+ 3x, =12

c) ecmu I'=E;

d*) ecnmu I'£E (3amaHa).

9.12. HaiiTi OPTOTOHAIIBHYO MPOCKIMIO ¥ ¥ OPTOTOHAIBHYIO COCTABIISIOIIYI0 Z BEKTOpa X Ha
JMHEWHOE TOIPOCTPAHCTBO 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 BEeKTOpHI 3alaHHBIMU KOOPJIMHATAMHU B OPTOHOPMHUPOBAHHOM 0azuce, MPOBEPUTH,
YTO CIIEAYIOIINE CUCTEMB] BEKTOPOB OPTOTOHANIBHBI, U IOTIOJIHUTh UX 10 OPTONOHAIBHBIX

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

10.2. OpTroHOPMUPOBATH CUCTEMY BEKTOPOB, UCIOJIb3Ys Mpoliecc opToroHann3anuu ['pamma-
munra @, = (-3,0,7,6), @, =(1,4,3,2)", @, =(2,2,-2,-2)



10.3. Cunras, 4T0 BEKTOPHI 33/1aHBl KOOPIMHATAMHA B OPTOHOPMUPOBAHHOM Oasuce,

- . 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 siBsieTCs1, TO 3aUcaTh €ro MaTpuiy.

a) go(;): (xl +2x, +3x5;x, —2x55X, —3x3)

b) O(X) = (x; + X35X3 x5 +1)

11.2. JIuneiinslil onepatop ¢ B 0Oasuce é,,¢é,,e, umeer Matpunyy A . Haiitu MaTpuny 3toro

omnepatopa B 6asuce ¢,,é,,¢é; , eciu €, = (4,-4,-3), e, =(-8,7,5), &, =(-5,-11), ¢, =(1,-1,1),

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

11.3. HailTu MUHMMAaIbHBIA MHOTOWIEH MaTPHUIIbI

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

11.4. ]Ins matpunsl A HaiTH k0pAaHoBY (HOpMY U KOpJaHOB Oasuc.

0 1 0
A=|—-4 4 0
21 2

11.5. Haiitn OpTOHOPMUPOBAHHBIH 0a3uc, B KOTOPOM OIEPATOP MPOCTOM CTPYKTYPHI UMEET
KaHOHMYECKHI BUJ. 3anrcaTh KAHOHMYECKUH BUJT MAaTPHIIBI OIlepaTopa B TOM Oaswuce.

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

11.6. Haiitu Matpuity ipeoGpa3oBanus, iepeBoismiero sektopsl a, = (1,4,-5) , a@, = (2,3,-4)"
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 KOOPJMHATBI BEKTOPOB.

Tema 12. Keaopamuunwie ghopmut

12.1. TlpuBecTr KBagpaTHUHYIO (POpMY K KAHOHHYECKOMY U HOPMAJIbHOMY BHUy, HAUTH
JVHEWHBIE HEBBIPOXKICHHBIE TPE00pa30BaHNUs, IPUBOIAIINE KBAAPATUUHYIO (POPMY K ITHUM
BUJIAM.



2 2 2
X, +x;, +5x;] —6x,x, —2x,%; +2Xx,X,
12.2. HaiiTi Bce 3Ha4eHUs TapameTpa A, IpU KOTOPHIX MOJOKHUTEIBHO ONpeesieHa
KBaapaTuyHas popma:

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

12.3. BBICHUTD, YTO B CIEAYIONUX Napax KBaJpaTUYHbIX (GOpM oaHa PopMa ABISAETCS
MOJIOKUTEBHO onpeesieHHoN. HaliTu HeBBIpOXKACHHOE TMHEHHOE TpeoOpa3oBaHue,
NPUBO/IAIIEE MOJOKUTEIHHO OIpeieIeHHYI0 (hOpMy K HOpMAJIbHOMY BHILY, a IPYTYIO — K
KaHOHUYECKOMY:

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

13.1. Onpenenuts BUI KpuBoii 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. CocTaBUTb ypaBHEHHE U ONPEACIUTH TUII KPUBOM BTOPOTO MOPsIIKA, MPOXOJAIIEH Yepes
5 TO4ek, 3aJaHHbIX CBOMMU KOOPJIMHATAMHU:

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

13.3. HccnenoBaTh 3aBUCUMOCTh THIIA KPUBOHM OT MapameTpa A

4x* +20xy+ y> =0
13.4. CocTaBuTh ypaBHEHHE KacaTeIbHOU 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 MOPSAIKA, IPUBECTU K KAHOHUYECKOMY BHUY,
HalTH LEHTp, €CJIN IOBEPXHOCTh LIEHTpasibHas. BriucaTh KaHOHUYECKOE MPeoOpa3oBaHKe
NIEPEMEHHBIX.

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

13.6. CoctaBuTh ypaBHEHUE OKPYKHOCTH, Mpoxosiieit uepes 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 BrucaH NpaBUIbHBIN TPEYTONLHUK, OJHA U3 BEPIIMH KOTOPOTO
COBIIAJIACT C MPABOW BEPITMHOMN OOJBINON ocu. HaliTh KOOpIMHATHI IBYX APYTHX BEPIITUH
TpPEeyroJbHUKA.

13.9. Tlpoectn k ammuncy x>/9 + %/64=1 xacaTenbHble NepHeHANKYISApHbIE TPAMOi 2x—3y +
2=0



13.10. Tlpsambie x=%9 ABISAIOTCS JUPEKTPUCAMU BJUIMIICA, Majlasg OCb KOTOporo paBHa 6. Halitu
ypaBHEHHUE ITOTO AILTUIICA.

13.11. Ha smunce x%/3 6+y2/25=1 HaWTH TOYKY OTCTOSIIYIO OT €70 MaJlOl OCH Ha 5 €IMHHUII.
13.12. B smunc 9x* + 4y* + 54x — 16y + 61=0 BrucaH npsAMOYTONbHHUK, JBE NPOTUBONONOKHbIE
CTOPOHBI KOTOPOTO MPOXOJAT uepe3 GoKychl. BeuucauTh miomaas/ nepuMerp 3Toro
PSIMOYTOJIBHHKA.

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

13.14. OnpenenauTsb yroyl MeKIy aCHMITOTaMH THIIEPOOJIBbI, €CITM U3BECTHO, YTO €€
AKCLIEHTPUCHUTET € =2.

13.15. Harunep6one x%/16 —»*/9 = 1 HaliTH TOUKy, JUIS KOTOPO# (hOKAITBHBIE PaIHyC-BEKTOPEI
NEPIICHIUKYISIPHBI IPYT IPYTY.

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

13.17. TlpoBecTn KacaTelbHYyI0 K THniepoone x2/4 —?/9 = 1, mapamnensHyIo OpsaMoit

x—4y + 8=0.

13.18. TIpoBecTn KacaTelbHYyIO K THIepOone x2/4 —1*/9 = 1, meprneH UKy IApHYIO TIPAMOii

x—4y + 8=0.

13.19. BBluncauTh JIMHY CTOPOH MPABHILHOTO TPEYTONBHKKA, BIMCAHHOTO B Mapaboiy 1°=4x.
13.20. CoctaButh ypaBHeHHe o01eil Xopasl napa6ois y*=18x u kpyra (x+6)*+y*=100.

13.21. Yepes poxyc mapabonsl y*=4x TpoBeeHa XOpAa, apanneabHas IpaMoit x— + 8=0.
Beruucnauth 1yIMHY 3TOM XOpIBI.

K dopmaMm KOHTpOJSI OTHOCHUTCS 9K3ameH — 3TO (OpMa MPOMEKYTOYHOU aTTECTALIUH
CTYZCHTA, ompeaessieMas yueOHbIM IUTAHOM MOJATOTOBKH 10 HampasieHuio BO. Dk3aMeH iy uT
(GopMOIi NPOBEPKH YCIEUIHOTO BBHINOJIHEHUs OakalaBpaMHM KOHTPOJBHBIX pabOT U YyCBOEHUS
y4eOHOro MaTepuaa JEKIIMOHHbIX 3aHATHH.

IIpumepHbIe Bonpock! k 3k3ameny (1 cemectp)

1. IIpssMoyromabpHas 1 NOJSIpHAsk CUCTEMBI KOOPAUHAT. B3auMOCBsI3b KOOPIMHAT TOUEK B CUCTEMAX.
Anrebpanueckasi popma KOMIUIEKCHOTO yncia. J{edCTBHs HaZl KOMIUIEKCHBIMU YHCIaMHU.
Tpuronomerpuyeckas popMa KOMIUIEKCHOTO YHCIIA.

Bo3BeneHune KOMIUIEKCHOTO YKCIa B CTENEHb ¢ LeNbIM noka3areneMm. opmyna Myaspa.
W3BreyeHne KOpHS U3 KOMIUIEKCHOTO YHCIa.

[TokazarenpHast popma KOMILIEKCHOTO YKCIa.

W3BreueHne KBaAPaTHOTO KOPHS M3 KOMIUIEKCHOTO YHCTia B alredpandeckoit hopme.

© Nk W

Tpuronomerpuueckre GyHKIUN OT KOMIUIEKCHOTO YHUCIIA.

9. MHorouseH ot 0AHON nepeMeHHOM. JlelicTBUs HaJ MHOrowIeHaMu. KOpHY MHOTOUYJIEHOB.
10. Teopema be3y.

11. Cxema I'opHepa.

12. KpaTHble KOpHH.

13. HanGonpmuii o0y JeMuTeNb IByX MHOTOWIeHOB. AnroputM EBkiuza.

14. CBolicTBa NEIMMOCTH MHOTOYICHOB.

15. B3auMHO pOCTHIE MHOTOWJIEHBI.

16. CBoiicTBa B3aMMHO ITPOCTHIX MHOTOUJIEHOB.

17. KopHu KBagpaTHOTO ypaBHEHUS

18. Marpuiisl, 1elicTBHS ¢ 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.

HOPSIIKOB.

OcHOBHbIE CBOMCTBA ONPEAEIUTETEH.

Brruucnenue onpenenurened n-ro nopsiaka, reopema Jlammnaca.

OO6partHast MaTpHIia, BEIYUCICHHE 00PaTHBIX MATPHILI.

KpamepoBckue cucTeMbl IMHENHBIX YPaBHEHUM, UX PEILICHNUE.

Meton nocienoBaTenbHOTO HUCKIIOYEHHUS MepeMeHHbIX (MeTtox ["aycca) pemieHus cucrem
JIMHEHHBIX YPAaBHCHUH.

Jlunelinas 3aBUCUMOCTh W JIMHEHHAs HE3aBUCUMOCTh CTPOK (CTOJIOIOB) MaTpuIlsl. CBOWCTBA
JI3 n JIH3. ba3uc u paHr cTpoxk.

Panr Matpuibl. Beruncienue panra MaTpuibl.

OnHOpOoaHBIE CHUCTEMBI JIMHEHHBIX YypaBHEHMH. @DyHOaMEeHTalbHas CHCTEMa pELICHUM
OJHOPOJHBIX YPaBHEHUM.

Heonnoponnsie cucrembl nuHEHHBIX ypaBHeHuil. Teopema Kponekepa-Kamemmu. OOmiee
pelleHre HEOAHOPOIHOM CUCTEMBI TIMHEHHBIX YPABHEHUN.

[TonsTHe BekTOpa, CIOKEHUE M PA3HOCTb  BEKTOPOB. PasnoxkeHwe BEKTOpa IO TPEM
HEKOMIUTAHAPHBIM BEKTOPAM.

CxansipHO€ U BEKTOPHOE YMHOXEHHUE BEKTOPOB. OCHOBHBIE CBOWCTRBA.

CMmemanHO€e Ipou3BeIeHNE BEKTOPOB. CBOMCTBA CMEIIAHHOTO ITPOU3BEACHHS BEKTOPOB.
YpaBHeHHE NPAMON Ha IJIOCKOCTHU. YTOJI MEXKAY JBYMs IPSMBIMU.

Oo0mee ypaBHeHUe NpsMOi. PaccTosiHue OT TOYKHM 10 TPSIMOHA.

[IpeoOpazoBanue MPSMOYTOIBHBIX KOOPHHAT.

[TonsipHas cucrtema koopauHat. HopmanbHoe ypaBHEHHE TPSIMOM.

OO61ee ypaBHEHHE IIIOCKOCTH. YTOJI MEXKIY TUIOCKOCTSIMH.

IIpuMepHBbIe BONPOCHI K IK3aMeHY (2 cemecTp)

Omnpenenenue TMHEMHOTO IpocTpaHcTBa. IlpumMepsl.
CBolicTBa IMHEWHOT O IPOCTPAHCTBA.

JIvHeitHas 3aBUCUMOCTD 3JIEMEHTOB JINHEWHOTO MPOCTPAHCTBA.
CBoMCTBa CUCTEM BEKTOPOB.

bazuc nMHENHOTro MpOCTpaHCTBa.

Pa3zMepHOCTH JIMHEHHOTO MPOCTPAHCTBA.

[IpeoOpazoBanue KOOPAUHAT BEKTOpA MPH 3aMeHe 0azuca.

e S o

Omnpenenenue TMHEHHOTO MOANPOCTpaHCTBA. JInHeitHas 06010UKa.

he

IIepeceyenue u cymma JIMHEWHBIX IIOAIIPOCTPAHCTB

—_
(=)

. [IpsiMast cyMMa JTMHEHHBIX OAIPOCTPAHCTB.

—
—

. Pa3aMepHOCTh TMHEHHOTO NOANMPOCTPAHCTBA

—
[\

. Onpenenenrie eBKINI0BA IPOCTPAHCTBRA.
. IIpouecc oproronanuzanuu ['pamma-IlImuara.
. HepaenctBo Komu-byHsikoBckoro.

—_—
wm BN W

. HopMupoBaHHbIE IPOCTPAHCTBA.

—_
(o)

. OpTOI‘OHaHLHOG JOIIOJIHCHHC. HOCTpOGHI/Ie OpTOrOHAaJILHOT'O JOIIOJIHCHUS.

—_
U

. YHATAapHOE MPOCTPAHCTBO.

—_
[o¢]

. Onpeznenenue U NpUMepsI JIMHEHHBIX orepaTopoB. Anpo u 06pa3. [ledexT u panr.

—
Ne)

. Marpuria 1TuHEIHOTO orepaTopa 1 ee mpeodpa3oBaHUE.
. XapaKkTepucTUYECKOe ypaBHEHHWE Marpulbl. JIsmMOma-mMarpuiia. AHHYJIUPYIOIIHA |
MUHUMAJIbHBII MHOTOUJICHBI.

\®]
=



21.
22.
23.

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

30.
31.

32.

33.
34.
35.
36.

37.
38.
39.
40.
41.
42.
43.

44,

45.

46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.

XapakTeprucTUIECKOE ypaBHEHUE JTUHEUHOTO onepaTopa.

CoOcTBeHHbIE 3HAUCHHSI U COOCTBEHHBIE BEKTOPHI JINHEHHOTO OIlepaTopa.

CBoiicTBa  COOCTBEHHBIX  BEKTOpPOB. BbIumciieHHEe  COOCTBEHHBIX  BEKTOPOB.
OproronanbHas marpuiia. OpToroHaiabHOE Mpeodpa3zoBaHue.

VHBapuaHTHBIE IOAIPOCTPAHCTBA.

Tpeyronbnas gopma.

JIuHeitHbIe onepaTopbl IPOCTOM CTPYKTYPBHI.

’Kopmanosa ¢opma.

’Kopmanos 6azuc.

OcHoBHBIE ompeneneHus KBajpaTHUHbBIX (opMm. JluHeitHoe mnpeoOpazoBaHUe
NEPEMEHHBIX

Kanonunueckuii BUJ KBaApaTUIHON (POPMBI

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

OpTtoronanpHOE Mpeodpa3oBaHUe KBaaApaTUIHOW Gopmbl. [IpuBeneHue KBaapaTUIHOMN
(dbopMBbI K KAHOHUYECKOMY BUAY IPU MOMOLIN MPeoOpa30BaHUsI IEPEMEHHBIX C BEpXHEH
YHUTPEYTOJIbHON MaTpHULIECH.

3aKOH MHEPLMH.

Kpurepunii CunbeBectpa.

[Tapa xBagpaTHUHBIX GOpM

OcHoBHble omnpezeneHus. [IpeoOpazoBaHMs KOOpAMHAT: TMapajuleibHBI HEepeHoC U
MOBOPOT; OOIIHIA CTyda.

[IpuBeneHne KpUBOM BTOPOro MOPAIKA K KAHOHUYECKOMY BULY.

[{eHTpanbHBIE U HELIEHTPAIbHbIE KPUBBIE BTOPOrO MOPsIKA

Knaccudukanus KpuBbIX BTOPOTo MopsiaKa

OproroHanbHOE IpeodpazoBaHUE EPEMEHHBIX KPUBOW BTOPOTO MOPSAKA
Pacnagaromuecs KpuBble BTOPOTO MOPSIKA.

TeopeMa eIMHCTBEHHOCTH.

Onnunc. Omnpenenenue. BriBox kaHoHHuYeckoro ypasHeHus. MccienoBanue (hOpMBL
Jupektpucel u kacarenbHble. ONTHYECKUE CBOWCTBA.

['unepOoma. Onpenenenne. BeiBoa kaHOHWYECKOTO ypaBHeHUs. MccnenoBanue GopMel.
JupekTpucel u kacatesnbHble. ONTUYECKHUE CBOMCTBA.

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

Hexotopsie o0miye noHATHS anreOpbl. AKCHOMBI IPYTIIIBI.

[Hoarpynnel. Kiaccsl cMeXHOCTH.

[uxnuyeckue rpymnmsl.

Apudmernka ocTaTKOB.

DyHKIMA Dunepa.

MynbTHIITMKATUBHBIE 0OpaTHBIE IO MOIYJIO N .

AnroputMm EBknnpa. Pacimpennsiii anroputM EBxiinga.

Kuraiickas Teopema 00 octaTkax.

KoHneunsle nomsi.

Hopmanbhble noarpynnsl 1 GakTOprpymibl.

Knaccel cMEXHOCTH MO0 HOpMAJIBHON NOATpyMIe U (aKToprpyIma.

T'omomopduzm.



Kpurtepun oneHuBaHus pe3yJbTATOB 00yYeHHs

Onenka Kpurepuu orieHuBaHuMsI 110 3K3aMEHY
Bhicokuii OLEHKY «OTINYHOY 3aCIYKUBACT CTy/CHT, OCBOMBILNHI 3HAHUA, yMeHus,
yPOBGHD «5» KOMITETEHIIMH U TEOPETHYECKH MaTepua 0e3 mpoOesoB; BHITOTHUBIINN
(oTmuro) BCE 3a/laHUs, INPEAYCMOTPEHHbIE YYEOHBIM IUIAHOM Ha BBICOKOM
Ka4eCTBEHHOM YpOBHE; NPAKTUYECKHE HABBIKM MPO(PECCHOHATBHOTO
IPUMEHEHHs OCBOCHHBIX 3HAaHUH c(hOPMUPOBAHBI.
Cpennuit OLIEHKY «XOpOILO» 3aCIyXHBAaeT CTYAEHT, MPAKTUYECKH MOJHOCTHIO
YPOBEHb «4» OCBOMBILNI 3HAHUS, YMEHUS, KOMIIETEHIIMY U TEOPETHUECKUI MaTepHall,
(xoporo) yueOHble 3a/aHusl HE OLIEHEHbl MaKCHUMAaJbHBIM YHCJIOM OaljioB, B
OCHOBHOM C(hOPMUPOBAJ MPAKTUYECKUE HABBIKH.
IToporoBerii OLIEHKY «YJOBJICTBOPUTEIHHO» 3aCIy>KUBACT CTYIEHT, YacCTUYHO C
YPOBEHb «3» npoOeraMyd  OCBOMBIIMI ~ 3HaHUS, YMEHHUS, KOMIETEHIMM U
(YZoBieTBOpUTE | TEOPETUUECKUH MaTepuain, MHOTMEe ydeOHble 3afaHus JuO0 He
JIBHO) BBIMIOJHIWI, JIMOO OHU OLEHEHbl YHUCIOM OauioB OJU3KUM K
MUHUMAJIbHOMY, HEKOTOPBIE MPAKTHUYECKUE HABBIKU HE C(HOPMHUPOBAHBI.
MUHHMMaNBHBIH | OLEHKY «HEYIOBJIETBOPUTEIBHO» 3aCIYKHUBAET CTYAECHT, HE OCBOMBILUI
YPOBEHb «2» 3HAHUS, YMEHUS, KOMIIETCHIIMA M TEOPETUUECKUI MaTepuall, yueOHble
(HeyIOBJIETBOPH | 3a/aHUs HE BBINOJIHWII, TPAKTUUYECKUE HABBIKM HE COPMHUPOBAHBI.
TEJIHHO)

Kpurepun olieHkH KOHTPOJIBHBIX PabOT:

— OIICHKA “3aUTEHO” BBICTABIIAETCS IPHU MOJTHOM PACKPBITUU TEMbl KOHTPOJIBHON pabOTHI,
a TakXe IpPU IOCIEJOBATEIILHOM, YETKOM M JIOTMUECKH CTpOHHOM ee u3iiokeHuHu. CTyleHT
OTBEYAET HA JIONOJHUTEIbHBIE BOIPOCH], IPAMOTHO 0OOCHOBBIBAET IPUHSITHIE PELLICHUS;

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

Kpurtepuu oneHuBaHusA O 324€Ty:

«3a4TE€HO»: CTYJEHT BIaJEET TEOPETHUUECKUMHU 3HAHUSMHU 10 AAHHOMY DPas3fieiy, yYMEET
pelaTh OCHOBHBIE THUIIOBBIE 3aJaud, JOIYCKAET HE3HAYUTEIbHbIE OIIMOKH; CTYAEHT yMEeT
NPaBUWIBHO OOBACHATH AJITOPUTM PELICHHS W TPOAHATM3HPOBATH MOJYUYCHHBIC DPE3YJbTaTHI,
IIOHMMAET JIEKIMOHHBIM MaTepHall, WITIOCTPUPYsI €r0 MPUMEPaMHU.

«HE 3a4YTCHO»: MaTepHal HE YCBOCH WJIM YCBOCH YaCTUYHO, CTYNEHT 3aTpyAHSCTCA
NPUBECTH IMPUMEPHI 10 OCHOBHBIM TE€MaM Kypca, JIOBOJIBHO OrpaHHMYEHHBIH 00beM 3HaHUI
AITOPUTMUYECKUX PEIIECHUH IPAKTHYECKUX 3a4a4.

OueHouHble CpencTBa Uil MHBAJIWAOB W JIMI] C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH
3JI0POBbSI BEHIOMPAIOTCS C YUYETOM UX UHIUBUAYATBHBIX MICUXO(PU3UIECKIX OCOOCHHOCTEH.

— IIpY HEOOXOMMOCTH UHBAJIUAAM U JIULIAM C OTPaHUYEHHBIMU BO3MOXXHOCTSIMU 3/10POBbSI
MPEI0CTABIACTCS TOMOJHUTENBHOE BpeMsi AJis MOJrOTOBKH OTBETA HA SK3aMEHE;

— IIPU MIPOBEICHUH MPOLETYPhl OLICHUBAHUSI PE3YJIbTATOB 00yUEeHUS MHBAIMJIOB U JIUIL C
OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 370POBbsl MPEyCMATPUBAETCS UCIIOIb30BAHUE TEXHUUECKUX
CPEIICTB, HEOOXOAUMBIX UM B CBS3H C UX MHIUBUIYaJbHBIMU OCOOCHHOCTSIMU;

— TIpH HEOOXOAUMOCTH JJIsi OOYYAIOIIUXCS C OTPAHNYECHHBIMH BO3MOKHOCTSIMH 370POBbBSI
U UHBaJUIOB IIpOLIEAypa OLIEHWBAHUA pE3ylbTaTOB OOYy4YEeHHUS MO JUCIUILUIMHE MOKET
MIPOBOJIUTHCS B HECKOJIBKO 3TAIOB.



[Tpouenypa oreHMBaHMS PE3yIbTATOB OOYYEHHS] WHBAIHMIOB M JIMIl C OTPaHMYCHHBIMU
BO3MOXXHOCTSIMH 3JI0POBbsI 110 JUCHMIUIMHE (MOJYJIIO) TPEAyCMAaTPUBAET INPEAOCTABICHHUE
uapopmarmu B ¢opMax, aJaNTHPOBAHHBIX K OTPAHWYEHUSM HX 3I0POBbS M BOCIIPHATHS
UHpOpMaLUK:

JI7st ULl ¢ HapyIIeHUSIMH 3PSHUSL:

— B [1€4aTHOM (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO IOKYMEHTA.

JUist TUI ¢ HapyIICHUSIMH CITyXa:

— B IIeYaTHOU opme,

— B (hopMe 2IEeKTPOHHOTO TOKYMEHTA.

JI7st ULl ¢ HapyIISHNUSIME OTIOPHO-/IBUTATEIIFHOTO amliapara:

— B I1e4aTHOM (opme,

— B (hopMe PIEKTPOHHOTO IOKYMEHTA.

JIaHHBIN TIepeyeHb MOXET OBbIThb KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
oOyyJaronuxcs.

5. IlepeyeHb y4eOHOM JJUTEPATYPbI, HHPOPMAIMOHHBIX PECYPCOB M TEXHOJIOT U
5.1. Y4eOHas 1uTepaTypa
1. I[Tucemennsiid, Imutpuii Tpodumoud. KoHcmekT nekmuii mo Beiciiei Mmatemaruke [Tekcr] :

[B24.]. Y. 1/ JI. [luceMennsrii. - 12-e uzn. - Mocksa : Aiipuc-nipecc, 2013. - 280 c. - (Bsiciiee
obpazoBanue). - ISBN 9785811248551. - ISBN 9785811240005 : 135.75.

2. ITono B.C. Jluneiinas anredpa: yueOHoe nmocodue ans TexH. yausepcureros Mza: MI'TY um.
H.D. baymena. 2016r. — 256 c.

3. lleBuoB I'.C. JIuneitnas anredpa: Teopus U MPUKIATHBIC aCTIEKTHI: Y4eOHOE TTocoOue — 3-¢ U3,
ucnp. u gon. — M.: Maructp: UTHOPA-M, 2016. — 544 c.

4. Kpemep H.I., ®punman M.H. Jluneiinas anreOpa. Y4ueOHUK M TNPAKTHKyM: 2-€ W3]
M.:U3narensctBo FOpaiit, 20171, — 309c¢. (http://urait.ru/catalog/401101)

5. Ly6epoumnep O.H. 3amaun u ynpakHeHHsI 0 aHaTuTH4YecKoi reomerpun. Cankr-IletepOypr,
Mocksa, Kpacnonap, Jlans, 2009.

6. Kpskeun, B.JI. Jluneiinas anreOpa B 3ajadax W YIPaKHEHUSAX [DIEKTPOHHBIN pecypc] :
yaeOHoe nocobue / B.Jl. KpskBun. — Dnekrpon. nan. — Cub: Jlanp, 2016. — 592 ¢. — Pexum
noctyna: https://e.lanbook.com/book/72583.

[TaxomoBa E.I'., PoxxkoBa C.B. Jluneiinas anre6pa n ananutudeckas reomerpusi. COOpHUK 3a1a4:
y4e0. mocobue /utst mpukiagHoro 6akanaBspuara, 2016r. — 110c. (http://urait.ru/catalog/392498)
7. TeipteimankoB E.E. OcHoBbl anre6psl. U3n-Bo: «@uszmarauty, 2016 - 464 c.

8. TloramoB A.Il. Jluneiinas anreOpa u aHAIUTHYECKAst TEOMETPHUs. Y UYCOHUK U TTPAKTUKYM ISt
npukiagHoro 6akanaspuara. 2016r. — 309c. (http://urait.ru/catalog/395378)

9. Bbypmuctpona E.b., Jlo6anoB C.I'. JIuneiinas anre6pa. YueOHUK U MPAKTUKYM IS
akagemudeckoro OakamaBpuara. 2017r. — 421 c.

10. IIpockypsikoB M.B. COopHuk 3amau no nuHeiiHo# anredpe. Mocksa-CI10, Jlans, 2010.
11. Unweun B.A., [To3nsk O.I'. JIuneiinas anredpa: yueonuk ayis BY30B. 6-e uzj., crep. M:
®duzmataur, 2005. — 208 c.

12. ®dannees JI.K., Comunckuii M.C. 3agaun no BeIcIIeH anredpe: yueoHoe mocodue st
cTyaeHToB By30B. — Cnb.: Jlanb, 2008. — 288 c.



5.2. llepuoauyeckas gureparypa

Vkazviearomea  neuamnvie  nepuoouueckue uzoanus u3z «llepeuns  neuammuvix
nepuooudeckux — uzo0aumuil, xpawawuxcia 6 ¢Qonde Hayunou  oubruomexu  Kyol'Vy
HTTPS:/WWW.KUBSU.RU/RU/NODE/15554,  w/unu  snekmponnbie  nepuoousecxue
u30auus, ¢ yKazamuem aopeca cauma 31eKmpoHHOU 8epPCUll HCYPHANA, U3 6a3 OAHHBIX, OOCMYN K

komopvim umeem Kyol'V:
1. basel gagarix komnaguu «Vct Beroy HTTP:/DLIB.EASTVIEW.COM

2. Dnexrponnas 6ubarnoreka GREBENNIKON.RU HTTPS://GREBENNIKON.RU/

5.3. UnTepHeT-pecypchbl, B TOM 4YHCJ€ COBPeMeHHble NpodeccHOHATbHbIE (a3bl
JAHHBIX U HHGOPMALMOHHBbIE CIPABOYHbIE CHCTEMbI
Dy1eKTPOHHO-0ubIMoTeuYHbIe cucTeMbl (IBC):
1. OBC «IOPAMT» HTTPS://URAIT.RU/

2. 95C «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIATH» WWW.BIBLIOCLUB.RU
3. OBC «BOOK.ru» HTTPS://WWW.BOOK.RU

4. O9bC «ZNANIUM.COM» WWW.ZNANIUM.COM

5. OBC «JIAHb» HTTPS://E.LANBOOK.COM

I[IpodeccnonanbHbie 6a3bl JAHHBIX:

Web of Science (WoS) HTTP:/WEBOFSCIENCE.COM/

Scopus HTTP://WWW.SCOPUS.COM/

ScienceDirect WWW.SCIENCEDIRECT.COM

Kypnans! uznarenscrsa Wiley HTTPS:/ONLINELIBRARY.WILEY.COM/

Hayunas snekrponnas 6ubmmoreka (HO5) HTTP:/WWW.ELIBRARY.RU/

[TotHOTEKCTOBBIC APXUBBI BEIYIINX 3alaIHBIX HAYYHBIX )KYpHAIIOB Ha Poccuiickoit
HJIaT(bopMe HayuHbIX )xypHasioB HOMKOH HTTP://ARCHIVE.NEICON.RU

7. HauwmonanbHas  anekTpoHHas Oubnmoreka (mocTym K DJIEKTpOHHOW — OMOIHMOTEKe
nucceptanuii Poccuiickoit rocygapcrsernHon oubnuorexu (PI'6) HTTPS:/RUSNEB.RU/

8. Ilpesunentckas 6udmuoreka uM. b.H. Expriuna HTTPS:/WWW.PRLIB.RU/

9. DnexrponHas koymekius Oxchopackoro Poccuiickoro ®onma
HTTPS:/EBOOKCENTRAL.PROQUEST.COM/LIB/KUBANSTATE/HOME.ACTION

10. Springer Journals HTTPS://LINK.SPRINGER.COM/

11. Nature Journals HTTPS://WWW.NATURE.COM/SITEINDEX/INDEX.HTML

12. Springer Nature Protocols and Methods
HTTPS:/EXPERIMENTS.SPRINGERNATURE.COM/SOURCES/SPRINGER-
PROTOCOLS

13. Springer Materials HTTP://MATERIALS.SPRINGER.COM/

14. zbMath HTTPS://ZBMATH.ORG/

15. Nano Database HTTPS://NANO.NATURE.COM/

16. Springer eBooks: HTTPS://LINK.SPRINGER.COM/

17. "Jlektopuym TB" HTTP://WWW.LEKTORIUM.TV/

18. YuuBepcuterckas unpopmanuonsas cucrema POCCUSA HTTP://UISRUSSIA.MSU.RU

SNk wh =

HNHpopManoHHbIE CIPABOYHbIEC CHCTEMBI:
1. KoncynpranT [lmroc - cipaBoyHast mpaBoBasi cucTeMa (JIOCTYII 1O JIOKAJIbHOM CETH C
KOMITBIOTEPOB OUOIMOTEKH )

Pecypchl cBOGOIHOTO 10CTYNA:



1. Awmepukanckas nareHtHas 6a3a 1anasix HTTP:/ WWW.USPTO.GOV/PATFT/

2. Tlonnbie TEKCTBI KaHAJICKUX JauccepTauin HTTP://WWW.NLC-
BNC.CA/THESESCANADA/

3. KubepJ/lenunka (HTTP:/CYBERLENINKA.RUY/);

4. MuHHCTEPCTBO HAyKH M BhICIEro oopazoBaHusi Poccuiickoit deneparymn
HTTPS://WWW.MINOBRNAUKI.GOV.RU/;

5. ®epnepanpublii noptan "Poccuiickoe oopazosanue”" HTTP:/WWW.EDU.RU/;

6. MNudopmarmonnas cuctema "EquHoe okHO JocTymna K 00pa3oBaTeIbHBIM pecypcam”
HTTP:/WINDOW.EDU.RU/;

7. Enunas komnexuus uudpoBbix oopazoBarenbHbIX pecypcoB HTTP://SCHOOL-
COLLECTION.EDU.RU/ .

8. ®denepanbHBIN LHEHTP HHPOPMALIMOHHO-00PA30BaTEIBHBIX PECYPCOB
(HTTP://FCIOR.EDU.RUY/);

9. IIpoekt I'ocymapcTBEHHOr0 MHCTUTYTa pycckoro a3bika uMeHu A.C. ITymknuHa
"O6pazoBanue Ha pycckom" HTTPS://PUSHKININSTITUTE.RU/;

10. CnpaBouno-uH(popmarmonssiid nopran "Pycckuii s3p1k" HTTP:/GRAMOTA.RU/;

11. Cnyx0a tematnueckux ToJKoBbIX cinoBapeidr HTTP:/WWW.GLOSSARY.RU/;

12. CnoBapu u sHiuknonequn HTTP://DIC.ACADEMIC.RU/;

13. O6pazoBarenpHbIil moptan "Yueba" HTTP:/WWW.UCHEBA.COM/,

14. 3axonompoekt "O6 obpa3zoBanuu B Poccuiickoit @eneparyn’. Borpocs! 1 0TBETHI
HTTP://XN--273--84D1F.XN--P1AI/VOPROSY_I_OTVETY

CoOcTBeHHBbIE JJIEKTPOHHBbIE 00pa3oBaTe/bHbIe U HHPpopManuoHHbIe pecypcbl KyoI'Y:

1. Cpena monynsHoro quHamudeckoro ooyuenuss HITTP:/MOODLE.KUBSU.RU

2. ba3za y4eOHBIX IJIaHOB, Y4€OHO-METONYECKUX KOMILJIEKCOB, ITyOJIMKAIMK U KOH(EepEeHIIUHA
HTTP:/MSCHOOL.KUBSU.RU/

3. bubnuortexka nHPOPMAIMOHHBIX pecypcoB Kadeapbl HHOOPMAITMOHHBIX 00pa30BaTEIbHBIX
texnojiornii HTTP:/MSCHOOL.KUBSU.RU;

4. Dnexrponnsiii apxuB n1okyMeHTOB Kyol'Y HTTP://DOCSPACE.KUBSU.RU/

5. DNeKTpoHHBIC 00pa30BaTeIbHBIE PECYPChl KadeAphl H(HOPMALMOHHBIX CHUCTEM U TEXHOJIOTHI
B oOpazoBanun KyOI'Y wu mnHayuHo-metomuueckoro skypHama "IIKOJIBHBIE TOIbI"
HTTP:/ICDAU.KUBSU.RU/

6. MeToaguueckue ykazaHus JJ1s1 00y4a0UIUXCS M0 OCBOEHUIO TUCHMUILIUHBI (MOIYJISA)
Teopernueckue 3HaHHMS N0 OCHOBHBIM pazfenaM Kypca «Aurebpa W aHalUTHYECKas

TEOMETPHUS» CTYJEHTHI MPUOOPETAIOT Ha JICKIUSAX M MPAKTUYECKHX 3aHATHUAX, 3aKPEIUITIOT U
pacHIUPSIIOT BO BPEMsi CAMOCTOSITEIBHON paOOTHI.

Jlexuun mo Kypcy «Anrebpa W aHATUTHYECKas TE€OMETPUS TMPEACTABISIOTCS B BUJC
U3TIOKEHUSI MarepHalia Mo TeMe JIEKIWU C JAEMOHCTpalMed Mpe3eHTAlMil MO OTIEIbHBIM
OCHOBHBIM T€MaM IPOTPaMMBI.

st yroyOneHuss U 3aKkpervieHUsT TEOPETHUYECKUX 3HAHWW CTYJEHTaM PEKOMEHIYETCS
BBITIOJITHEHHUE OIPEJCICHHOT0 O00BheMa CaMOCTOSTENbHOW paboTel. OOmwmii 00BEeM dYacos,
BBIIEJICHHBIX JUIS BHEAYIUTOPHBIX 3aHITUH, COCTaBJIAET
202 gaca.

B pamkax caMOCTOSITEIbBHOM TO3HABATEIBbHOW JESITENBHOCTA CTYJICHTAM TaKXe
npeIaraeTcs H3y4nuTh HEKOTOPBIE pa3/ielibl, He BOILISAIINE B JICKIIMOHHBINA KypC.

Bueayautoprast pabota mo AMCHUIUIMHE «Anredpa W aHATUTUYECKas TECOMETPHS
3aKJTFOYAETCS B CIICTYIOIIEM:

— TIOBTOPEHHUE JICKIIMOHHOTO MaTepHaia v MpopadoTKa y4eOHUKOB U YUESOHBIX TTOCOOHH;

— TIOJITOTOBKA K MPAKTHUECKUM 3aHATHSIM;



— mpopaboOTKa TeM, BEIHECEHHBIX Ha CAMOCTOSTEIBHYIO IIOATOTOBKY.

JUisi  3aKperuieHus TEOPETHYECKOro Marepuana M BBINOJHEHHUS KOHTPOJIHPYEMbIX
CaMOCTOSITENIBHBIX PadOT MO NUCHMILIMHE BO BHEY4eOHOE BpEMs CTYJCHTaM IpEI0CTaBISETCS
BO3MOXKHOCTh IOJIb30BaHus Onbnuorexoit KyOl'Y, OubnanoTekol (akynpTeTa KOMIBIOTEPHBIX
TEXHOJIOTUH U MPUKJIAJHOW MaTEeMaTHKH, BO3MOKHOCTSIMU KOMITBIOTEPHOTO Kjacca (aKyabTeTa.

WTOrOBBII KOHTPOIIH OCYIIECTBISIETCS B BUIE 3a4ETOB M SK3aMEHOB.

B ocBoeHMM MUCHMITIMHBI WHBAIMIAAMH H JIAIAMH C OTPAHWYCHHBIMH BO3MOXXHOCTSIMHU
3I0POBBSl OOJIBIIIOE 3HAYCHUE HWMEET WHIWBHIyalbHas ydeOHas padora (KOHCYIbTAIlUU) —
JIOTIOJTHUTEIFHOE pa3bsiICHEHNE Y4eOHOTO MaTepHara.

WupvBuyanbHble KOHCYJNBTAMM IO TPEIMETY SBIAIOTCS BAXKHBIM  (DaKTOPOM,
CHOCOOCTBYIOUIMM MHAMWBUAYAIN3alMU OOYUYEHHUS U YCTAHOBJICHUIO BOCITUTATEIBHOTO KOHTAKTa
MEXIy IMpernojaBaTelieM U OOy4arollMMCS HWHBAJIWAOM MM JIMIOM C OTPaHUYCHHBIMH
BO3MOXHOCTSIMH 3JI0POBBSL.

B ocBOeHHMM IHCHUIUIMHBI MHBAJIMAAMM U JIMIAMHU C OTPAHUYCHHBIMU BO3MOYKHOCTSMH
3I0pOBBsI OOJIBIIOE 3HAYEHHWE HMMEET WHIMBHIyalbHas ydeOHas pabora (KOHCYJIbTALUH) —
JIONIOJIHUTEIBHOE pa3bsICHEHNE Y4eOHOro MaTepHaia.

WuavBuyanbHble KOHCYJNBTAlMM IO TPEIMETY SBIAIOTCS BAXKHBIM  (DaKTOPOM,
CHOCOOCTBYIOUIMM MHAMBUAYAIN3ALUU OOY4YEHUS U YCTAHOBJICHUIO BOCIIUTATEIBHOTO KOHTAKTa
MEXIy IMpernojaBaTesieM U OOy4arollMMCS HWHBAIWAOM MM JIMLIOM C OTPaHUYCHHBIMH

BO3MOXHOCTSAMU 3J0POBbAI.

7. MaTepuajibHO-TeXHUYeCKOe o0ecrneyeHue 1o AuCuuInanae (MoayJio)

Ne Bux pador MarepuajJibHO-TeXHHYECKOE o0ecneyeHne TUCHUILIHUHBI U
OCHAIIICHHOCTh
1. JlexunonHsble 3aHATUs | JIGKIIMOHHAs ayIUTOpUs, 00OPYIOBaHHAS] BHICOMPOCKTOPOM U
sKpaHoM, aya. 129, 131, A 301 6, A 305, A 307.
2. Cemunapckue 3ansatusi | He npegycmotpensl
3. JlaGoparopHble Aynutopuu s J1a0OpaTOpHBIX 3aHATUH, 00OpYIOBaHHBIE
3aHATHA nockamu, ayn. 129, 131, 133, 147, 148, 149, 150, A3016, A305,
A307, A512, 100C.
4. Kypcosoe He npenycMmotpeno
MPOCKTUPOBAHUE
5. ['pynnoBbie Aynutopusi, o0opynoBaHHas A0cko#, aya. 129, 131, 133, 147,
(MHAMBUAYATBHEIE) 148, 149, 150, A 301 6, A305, A307, A512, 100C.
KOHCYJIBTALIMHU
6. Texymuii  KOHTpOJb, | Aynuropus, 000pyaoBaHHas T0CKOH, aya. 129, 131, 133, 147,
MIPOMEKYTOUHAS 148, 149, 150, A 301 6, A305, A307, A512, 100C.
aTTecTanus
7. CaMocrogTenbHas Kabuner nns caMoCTOSTENbHONW pabOTHI, OCHAIICHHBIN
pabora KOMITBIOTEPHOM TEXHHUKOM C BO3MOYKHOCTBIO MOJKIIIOUYEHHS K
cetu «lHTEpHET», NPOrpaMMON JKPAHHOIO YBEJIWYEHUS H
00€ecCTeueHHbIN JOCTYNIOM B 3JIEKTPOHHYIO WH(OpMAIMOHHO-
oOpa3oBaTeNbHYI0 cpeny yHHUBepcutera, aya. 102-A wu
YUTAJIbHBIN 3aJ1.

J1st caMOCTOATENbHOM pabOoTh 00yYaIOLIHXCS IPETYCMOTPEHBI TOMEIEHUS, YKOMIUIEKTOBaHHbIE
CIIEIMAJIM3UPOBAHHON MeOeIbl0, OCHAIICHHBIE KOMMBIOTEPHON TEXHHKON C BO3MOXKHOCTHIO




noJKJItoueHus K cetu «MHTepHeT» 1 obecreyeHreM A0CTyIa B AJIEKTPOHHYIO0 HH(POPMAIIMOHHO-

00pa3oBaTENIbHYIO CPEly YHUBEPCUTETA.

HaumenoBanue nomenieHui aist
CaMOCTOSITEILHON pabOThI
oOyJaromuxcs

[TomenieHue i caMOCTOSTEILHON
paboThI 00yUaromuxcs (YUTAIBHBINA
3as1 HayuHoii OnbImoTeK)

Ilomenienre it caMOCTOSATEIBHOMN
paboTel ooyuaronuxcs (aya.102A)

OcCHAaIIIEHHOCTh MOMEIIEHUH ISt
CaMOCTOSITEILHON pabOThI
oOyJaromuxcs

Meobenb: yuebHas MeOeb

KoMmmiexkt  cnenuanu3upoBaHHON
MeOemH: KOMIIBIOTEPHBIC CTOJIBI

Ob6opynoBanue: KOMIIBIOTEpHAs
TEXHHKa C M[OJAKIIOYEHHEM K
nH(POPMAITMOHHO-
KOMMYHUKAIIMOHHOM
«/HTEepHET» W JOCTYyIIOM B
JNIEKTPOHHYI0  HH()OpPMAIMOHHO-
00pazoBaTesbHyI0 cpeny
00pa30BaTeNIbHOW  OpraHuU3allvy,
Be0-KamMepbl, KOMMYHHKAI[HOHHOE
obopynoBanue, oOeCIeUYNBAIOIICE
OCTYI K  CETH  HWHTEPHET
(mpoBoHOE coeMHeHne u
0ecrnpoBOJHOE  COCJMHEHHE MO
texnonorun Wi-Fi)

CCTHU

Meobenb: yuebHas MeOeb

KoMmmiexkt  cnenuanu3upoBaHHON
MeOemH: KOMIIBIOTEPHBIC CTOJIBI

Ob6opynoBanue: KOMIIBIOTEpHAs
TEXHHKa C MHOAKIIOYEHHEM K
nH(POPMAITMOHHO-
KOMMYHUKAIIMOHHOM
«/HTEepHET» W JOCTYyIIOM B
JJIEKTPOHHYI0  HH()OpPMAIMOHHO-
00pazoBaTesIbHy 0 cpeny
00pa30BaTeIbHOW  OpraHu3allvy,
BeO-KamMephbl, KOMMYHHKAI[IOHHOE
obopynoBanue, oOeCIeUNBAIOIICE
OCTYl K  CETH  HWHTEPHET
(mpoBoHOE coeMHeHnE u
0eCrnpoBOJHOE  COCJMHEHHE MO
texnonorun Wi-Fi)

CCTHU

IlepeueHb TUIIEH3MOHHOTO
MIPOrPaMMHOTO 00eCTICUESHUS

He tpebyercms

He tpebyercs



PELHEH3 U

Ha pado4yro nporpammy y4eOHoi qucnuniannsl b1.6.05
«AJiredpa U aHAJTUTHYECKAsi reoMeTpus» Mo HanpasJjeHuio (01.03.02 npuxkaagHas
MaTeMaTHKa U1 HHPOPMATHKA, KBATU(PUKAIHUSA BbIIIYCKHUKA «0aKkajaaBp», pa3padoTYuK

K.T.H., IpenogaBarte/b Kageapbl NpuKkiIagHoi matemaTuku [leaunenko E. 0.

VYyebHas mporpamma OblIla cOCTaBlieHa IMpernojaaBaTesieM Kadeapsl NpHUKIagHON
mateMaTHku KybaHnckoro rocypapcrsenHoro yuusepcutera [lenunenko Exarepunoit FOpbeBHOIA.
PaGouast mporpamma B mostHOU Mepe cooTBeTcTByeT TpeboBanusimM ®I'OC BO s HanpaBieHus
noarotoBku 01.03.02 «IIpuknannas MaTematuka u HHGOpMaTHKa» 04HOM (hopMbl 00ydenus. Bee
KOMIIETEHIIMM U TpeOyeMble 3HaHHs, OTPaKEHHBbIE B MpOTrpamMMe, MOJTHOCTHIO COOTBETCTBYIOT
TpeboBanusM. [IporpamMma COCTaBJI€HO JIOTUYHO U TOCIENOBATENBHO. TpPylIOEMKOCTh TEM H
pazzenoB OTpa)keHa JOCTOBEPHO.

VYuebHas nucnuiuinHa OyJeT peanu3oBbIBaThCs Ha 1 Kypee, B 1 u 2 cemecTpax, oHa
npeaycMarpuBaeT oobeM 432 yueOHBIX Yaca, B T.4.: JJeKIUU — 136 yacoB, 1abopaToOpHBIC 3aHATHS
— 118; camocrosarenbHas pabota — 37 vacoB; koHTpoab — 80,2 waca. [Ipemxycmorpena dopma
OTYETHOCTH — 3a4eT U 9K3aMeH B 1 cemecTpe U 9K3aMeH BO 2 CEMECTpe.

Llenpto ocBoeHUs Y4eOHOW MUCHMIUIMHBI «AJreOpa M aHATUTHYECKash T'€OMETPHs»
ABIIIETCS Pa3BUTHE MNPOPECCHOHAIBHBIX M OOIIEKYIbTYPHBIX KOMIETEHUUH HpPU OCBOCHUU
MaTepHaia 1o Kypcy. ABTOp MporpamMMbl BeIIEIsAET HanOoJiee akTyallbHbIE 33/]]auu, pelliaeMble B
mpolecce MpenojaBaHusi JaHHOM y4eOHOM OUCHUIUIMHBI, KOTOpble HEOOXOAMMBI st
(dopMHpOBaHUS KOMIIETEHIIMHA CTYICHTOB, W3JIOKEHHBIX B pabodeil mporpamMme U
npeaycMoTpeHHbIXx @I'OC BO 1711 COOTBETCTBYIOIIETO HANPABICHUS.

W3ydenne OUCHMIUIMHBI 0a3HpyeTcss Ha MIKOJBHBIX 3HAHHMSIX CTYAEHTOB, a TaKXke Ha
3HAHUSX, TOJTy4aeMbIX B paMKax psja IUCHUIUINH, U3y4aeMbIX MapaulebHO C JaHHOM.

B kadecTtBe 0CHOBHO# 00pa30BaTEIHLHON TEXHOJOTUH, TPUMEHSIEMON aBTOPOM, SIBJISICTCS
KOHTPOJIb HMHAMBUIYaJTbHOM pabOTBl CTYyIEHTOB, a TakKXe pa3bsiCHEHHE Marepuana Ha
JCKIMOHHBIX U MPAKTHUECKUX 3aHATHUSIX.

Cuwmrato, uto paspabotannas I[lenunenko E. FO. paGowas mporpamma COOTBETCTBYET
®OI'OC BO nmns yka3aHHOTO HAMpaBJICHUS MOJATOTOBKH M MOXET OBITh PEKOMEHIOBaHA JJIs
UCTIOJIb30BaHUS B Y4eOHOM Ipoliecce.

Peniensent:
IITanmomumkoBa TaresHa JleonnoBHA,
JOKTOp TEeIarornueckux HayK, KaHIuaaT (pu3nKo-MareMaTHIecKuX HayK, nmpodeccop,

MOYETHHI PaOOTHHUK BBICIIETO MPOheCcCHOHATBHOTO 00pa3oBanus PD, mupekTop HHCTUTYTa
¢ynnamentanbubix HayK (MDOH) ®TBOY BO «KyOoI' TY».



PELHEH3USA
Ha padou4yro nporpammy y4eOHoi qucnuniannsl b1.5.05
«Anredpa u aHaJIUTHYeCKasi reoMeTpus» mo HanpasjaeHuio 01.03.02 npuxnagnas
MaTeMaTHKa 1 HHPOPMATHKA, KBATU(PUKAIHUSA BbIYCKHUKA «0aKkajaaBp», pa3padoTYuK
K.T.H., IpenoaaBarejb kadgeapol npukaagnoil Marematuku Ilequnenko E. FO.

Pabouas nporpamma cocraBiena ais HarpasieHus moarotoBku 01.03.02 «[Ipuknagnas
MaTeMaTuka U MHPOpMaTHKa», OYHOU (PopMbI 00yueHus. YueOHast JUCIUIUIMHA peaTu3yeTcs B
OakanaBpuate, Ha 1 Kypce, B 1 u 2 cemectpax. O6mas TpyJO0eMKOCTb AUCIHUILTUHBI COCTABIISIET
obbem 432 ydeOHBIX Yaca, B T.4.. Jiekiun — 136 yaca, jmabopatopHbie 3aHsTuUsS — 118;
camocTosiTenbHas padbora — 37 yacoB; koHTpousb — 80,2 yaca. [IpexycMorpena popma OTYETHOCTH
—3a4eT M 9K3aMEeH B | cemecTpe u sK3aMeH BO 2 CEMECTpE.

Penensupyemasi mporpamMma  cocTaBlieHa B cooTBeTcTBUM ¢  DepepaibHbIM
TOCYJapCTBEHHBIM 00pa30BaTeNbHBIM CTaHAAPTOM BhIcHiero ooOpazoBanus (OI'OC BO) mo
Hanpasinenuto «lIpukiagnas maTeMaTHKa U HHPOPMATUKAY.

Heabo ocBoeHus yuyeOHOW NUCHUIUIMHBI «AJreOpa W aHaJIUTUYECKas TE€OMETPHUS»
SBIISICTCSI OBJIaJICHHE OCHOBHBIMU HaBBIKAMHU PELICHUA 3a/1a4, pHoOpeTeHne pyHIaMeHTaIbHBIX
3HAHUU M0 JUCIMILIMHE C LENbI0 UX IPUMEHEHHUS B MPAaKTUUECKOM JAesITebHOCTH, a TaK K€ Mpu
U3yYEHHUH CIECIHMATIbHBIX JUCLUILINH, H3y4aeMbIX Ha CTapIIUX Kypcax.

Pa3paborannbie 3agaHUsl MO Kypcy IMO3BOJISIIOT MPOBEPUTh M OICHUTH KayecTBO
npuoOpEeTeHHBIX 3HAHWK y CTyJAeHTOB. OpraHu3anus mpouecca NpernofaBaHus CIIOCOOCTBYET
rIy0oKoMy H3ydeHHIo MaTepraia. OCHOBHOM 1EJII0 MPUMEHEHHUS 3aJjaHui B TIPOIIecce 00yUeHUS
aBiseTcss (pOpMHUpPOBAaHME YMEHHMH M HABBIKOB IO PEIICHUIO NPUKIAJHBIX 33734, a TaK XKe
dbopMHupoBaHHUIO 0A30BBIX 3HAHWU IO AMCIUIUIMHE, KOTOPBIE OyAYT CIIOCOOCTBOBATh U3YUYEHHIO
NpOQHIBHBIX TUCIMIUIMH Ha Kypce.

W3yuenne pucuumuiuHbl «Anredpa M aHaIMTUYECKas TeoMeTpus» Oa3upyercs Ha
IIKOJbHOM IOJATOTOBKE CTYJEHTOB, a TaKKe MMeEeT IepecedyeHus ¢ 0a30BBIMH KypcamH,
npenojaBacMbIMU B 1 1 2 ceMecTpax COOTBETCTBYIOIIEH CIEIUAIBHOCTH.

B pesynbraTe 0cBOeHUs yUeOHOH AMCHMIUIMHBI (GOPMUPYIOTCS 001IenpodeccHoHaIbHbIE
U npodeccroHaNbHBIE KOMIICTEHIIMH, KOHKPETHBIN IepeueHb KOTOPHIX MPUBOIAMTCS B padoueii
nporpamme Ilenunenko E. 1O.

B kauectBe OCHOBHOW 00pa3oBaTEIbHON TEXHOJOTUHW TPUMEHIETCS METOIMKA,
OCHOBaHHAsl Ha KOHTPOJIC MHIUBUAYAILHONW pabOThI CTYACHTOB, Ha pa300pe BCEX THUIIOB 3aJJaHUN
Ha MPAaKTUYECKUX 3aHATHIX, a TAK)KE HA TIOJPOOHOM U3JI0KEHUU JIEKIIMOHHOTO MaTepHara.

Cuuraro, uto paspaborannas [lenunenko E. FO. paGouas mporpamMmma COOTBETCTBYET
®I'OC BO mms manpaBnenusst moarotopku 01.03.02 u moxeT OBITh PEKOMEHIOBaHA st
WCITOJIH30BaHUS B Y4€OHOM IpoIlecce.

Penensenr:
MapkoB Butanuit Hukonaesuu.
JoxTop Texuuyeckux Hayk. [Ipodeccop kadenpsr nHGOPMAIIMOHHBIX CHCTEM H

POTrPaMMHUPOBAHUS MHCTUTYTa KOMIBIOTEPHBIX CUCTEM U MH()OPMAIIMOHHON 0€3011acCHOCTH
(MKCuldb) ®I'bOY BO «KyoI'TY».



