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PabGouass mnporpamma coctaBieHa B cooTtBerctBuM ¢ ®I'OC BO 1o
HanpasieHuto noaroroku 01.03.02 Ilpuxnannas maremaTuka W UHpOpMATHKA,
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(baymnm, HWHULIAJIbI MOAIINCh

Pabouas nmporpamMmma ogo6peHa Ha 3acejaHuu Y 4e0HO-METOMYECKOW KOMUCCUU
¢dbunmana npotokon Ne 1 ot 28.05.2024.
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1. 0.B.Kosanésa — mupexrop OO0 «Dopropa»
2. A.C.Kynun — I'enepanpubiii fupekrop OO0 «AUTHU BU3HEC 0Ty,
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1 Hesun u 3a1aumn U3y4eHU s JUCUMILIIMHBI (MOXYJISA)

1.1 Ileab ocBOeHUSs] TUCHUNJIMHBI: (OPMUPOBAHUE Y CTYJIEHTOB 0a30BBIX 3HAHUH,
YMEHHM M HABBIKOB MO ajiredpe M aHaJIUTUYECKOW Ie€OMETPUM IOCTATOYHBIX JII OCBOCHHUS
OCHOBHOHM o0Opa3zoBarenbHO nporpammbl HampasineHus 01.03.02 IlpuknannHas mateMaTuka U
nHpopmaTrka; (GOPMUPOBAHUE COCTABIIIONINX YaCTeH OOIIEKYIbTYPHBIX B IPO(ECCHOHATBHBIX
KOMIIETEHLIUH.

1.2 3agauu AMCHUIIJIMHBI
B 3agaum kypca «Anrebpa u aHaTUTHYECKAsi TEOMETPHS» BXOISAT:

1.2.1. mOArOTOBKA CIELUHUAINCTOB, CTIOCOOHBIX TPUMEHSTD MOJTyYCHHbIC 3HAHUS IS
pelIeHust MPUKIAIHBIX 33/1a4, BJIAJICIOIIHNX JOCTATOYHBIMHU 3HAHUSMH OCHOBHBIX
TEOPETUYECKHX MOJIOKEHUH Kypca «Anredpa 1 aHAIUTHYECKasi TeOMETPU»;

1.2.2. ¢opmupoBaHuE KYJIbTYPbl MBIIUICHHUS, CIIOCOOHOCTH K aHAU3y, 0000IICHUIO 1
BOCTIPUATHIO HH(OPMALIUU, K TOCTAHOBKE LIEIH U BEIOOPY MyTel €€ TOCTUKEHUS;

1.2.3. obecreueHne MaTeMaTHYECKUM almapaToM €CTeCTBEHHOHAYYHBIX,
oOuienpodecCHOHaNbHBIX U CIICUANBHBIX JUCIUILINH;

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

1.2.5. pa3BuUTHE HABBIKOB UCIIOJI30BAHMSI IOTUYECKMX CUMBOJIOB AJIsl CKATOM 3aIIUCU
paccyKIeHUI U TEOPEM;

1.2.6. pa3BuUTHE y CTyJIEHTOB HaBBIKOB CAMOOOPA30BaAHUS.

1.3 MecTo aucuMInHbl (MOaYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Huctunmuaa  B1.0.05  «Anre6pa W aHanIWTHYeCKass TEOMETPUS» OTHOCUTCS K
oOsi3arenbHOM  wactu  bmoka 1 "ucumrmumuel  (Momynm)" ydeOHOTO IUiaHa. IMKIIA
MaTeMaTHYECKUX, ECTECTBEHHOHAYYHBIX U OOIIECTEXHUYECKUX AUCLHUIUINH.

Heo6xonumpiM TpeOOBaHHEM K «BXOIHBIMY» 3HAHUSAM, YMEHUSM M ONBITY JAEATEIbHOCTH
00yyJaromerocsi Mpu OCBOCHUU AAHHOW JMCLUUIUIMHBI SBISIETCS YBEPEHHOE BIIAJICHUE 3HAHUAMU
IIKOJBHOM MporpaMMbl IO TpeaMeTam «Ainredpay, «I'eomerpus» u «Duznkay.

«Anrebpa U aHATUTUYECKAsi TEOMETPUS» SBISIETCS (PyHIAMEHTOM /ISl U3yUEHHsI APYTHX
pa3zenoB Kypca BeICIIEH MaTeMaTuKU. JlucuunianHa Npu3BaHa AaTh CTyIEHTaM MaTeMaTH4YeCKHUM
amnmapar, KOTOpbIH OyleT HCIOJIb30BaThCsl B JalbHEHIIEM HpPU H3YYEHUM JUCLMILINH:
«MatemaTndeckuid aHanusy», «J(uddepeHnmanbapie 1 pa3HOCTHBIC ypaBHEHUs», «JluckperHas
MaTeMaTHuKay, «HucneHHble MeToAb», « TeOpus CUCTEM M CUCTEMHBIN aHAJIU3» U Ip., a TaK XKE B
y4eOHO-UCCIIeI0BAaTEILCKOM padoTe.

1.4 Ilepevyenb MIaHMpPyeMbIX Pe3yJbTATOB O0OyYeHHUS MO JUCHMILIMHE (MOIYJIO0),
COOTHECEHHBIX C IJIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOEHHs 00pa30BaTeIbHOM MPOrpaMMbl

N3yuenne naHHOW ydeOHOW AWCHUIUIMHBI HAmpaBlieHO Ha (OPMHUPOBAHHE Y
00y4JarOIIUXCsl CIEAYIONUX KOMITETEHITUH:



Kona u HanmeHoBaHMe HHIUKAaTOpa™

Pe3ynbraThl 00y4YeHUS IO
JTUCIUILTAHE
(3Haem, ymeem, 8nadeem (HA8bIKU
U/Unu onvlm OesimenrbHOCmu))

ACATCIbHOCTH

OIIK-1 CnocoGen npuMeHsiTb (yHAaMeHTAJbHbIC 3HAHUS, IMOJYYeHHbIe B 00JacCTH
MaTeMaTH4eCKUX U (MJIH) eCTeCTBEHHbIX HAYK, U HCIO0JIb30BaTh UX B MPO(ecCHOHATIBLHOM

HOIIK-1.1 (06.016 A/30.6 3n.3) Cnocoben
NPUMEHSTHh (PyHIAMEHTAIBHbBIC 3HAHHS, TIOJTyYCHHBIC
B 00JIacTH MaTeMaTHYeCKUX U (WJIM) €CTeCTBEHHBIX
HayK, U UCIIOJIb30BaTh MX MPHU aHAJIH3E MPEAMETHON
obnactu

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
npodeccHoHABHOM IeATETPHOCTH

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

XapakTepa, IPE/IIOIararoIInX BEIOOD u
MHOT000pa3ue akTyaJbHBIX CIIOCOOOB PEIICHUS
3aJa4, C HWCHOJb30BaHWEM  (YHIAMEHTAIBHBIX

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

3Haer OCHOBHBIE 6a3oBble
MaTeMaTHYeCKue 3HaHUS (MOHSTHS,
METOJIbl, AaJIFOPUTMBI  aiaredpbl u
reOMETPHHN) CBSI3aHHBIC c
nH(popMaTUKON 1 HHHOPMAITHOHHBIMH
TEXHOJIOTUSIMU

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

MH(pOPMaIMOHHBIX

TEXHOJIOTUI

Bnaneer 6a3oBbiMHU MeTOoJIaMu
MOJTyYEHUS YTITyOJICHHBIX 3HAHUH IS
pelieHus TEOPETHUECKUX u
NPUKJIAJHBIX 3a7ad B obmactu

MH(OPMALIMUOHHBIX TEXHOJIOTUI

HH(pOpPMaATHKHU

IIK-1 Cnoco0eH pemiaTth aKkTyaJbHble H 3HAYUMbIE

3agavdu nannazmoﬁ MAaTEeMaTUKH "

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

HIIK-1.6 (06.016 A/30.6 ¥Y.1) Ananu3upoBath
BXOJIHBIC JaHHBIC TPH PEUICHUH 3a7a4 B 00JacTh
MPUKJIAIHON MaTeMaTUKU U HH()OPMATHKH

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

3Haer OCHOBHBIC METO/bI n
AITOPUTMBI JUCIHUTIIIMHBI

Ymeer MPUMEHSITD W3y4YEeHHbIE
METO/JIbI ¥ AITOPUTMBI HA TIPAKTHKE

B.Ha/:(eeT HaBBIKaMU PEIICHUA
MNPAaKTUYCCKUX 3aJlad Ha  OCHOBC
HU3YYCHHBIX METOJ0B U aJITOPUTMOB

PesynpTaTel 0O0y4eHHsS] TIO JAMCHMILIMHE AOCTUTAIOTCS B paMKax OCYIIECTBICHUS BCEX
BUJIOB KOHTaKTHOW M CAMOCTOSITENIbHOM pabOThl 00y4arOIIUXCsl B COOTBETCTBUH C YTBEPKICHHBIM

y4eOHBIM IIJIAHOM.

Nuaukatopel  JTOCTHKEHHS  KOMIIETEHIUI

CUHUTAKOTCA

chopMUPOBAHHBIMH  TIPH

AOCTUIKCHUU COOTBCTCTBYIOIIHUX UM PE3YJIbTATOB 06yquH51.



2. CTpyKTypa U cofepKaHne TUCIUTLTIHBI

2.1 Pacnipenenenue Tpy10EMKOCTH TUCITUTUIMHBI 11O BHIaM paboT
Oo6mas TpyA0EMKOCTh TUCIUTUTHHBI cocTaBisieT 11 3aueTHbIx enuHull (432 vaca), ux

pacripeziesieHue 1o BujaaM padboT MPeICTaBICHO B TaOJIHIIE

Bun yueGHO# paboTh CemecTpbl
(dacer)
Bcero
1 2
Yacos
CeMeCTp | ceMecTp

AynIuTOpHBIE 3aHATHS (BCETO) 278.8 130,5 148,3
B ToMm uncie:
3aHATHUA JIEKIIMOHHOIO TUIIA 136 68 68
3aHATHS CEMUHAPCKOTO TUMA (CEMHHAPBI, TPAKTHUECKHE - - -
3aHATHUSA)
JlaGoparopHble 3aHATHUS 118 50 68
KCP 24 12 12
HKP 0.8 0,5 0,3
CamocrosiTensHast paboTa (Bcero) 37 14 23
B ToMm uuce:
Kypcosas pabora - - -
[TpopaboTka yueOHOTO (TEOPETHISCKOT0) MaTepuaa 12 6 6
BrImosHeHe HHIUBUY ATbHBIX 33 JaHHIA 17 8 9
Pedepar - - -
IToaroroBka K TeKyIieMy KOHTPOJIIO 8 4 4
[IpomexxyTounas arrectaius (KOHTPOIIb) 80,2 35,5 44,7
OO61mas Tpy0eMKOCTh gac 396 180 216
3a4. e]I. 11 5 6

2.2 ConeprxaHue TUCIUTIIAHBI:

Pacnpez[eneHI/Ie BHUJOB yqe6H0171 pa6OTBI Hn UX TPYAOCMKOCTH I10 pasaciiaM JUCHUIIIIMHBI.

Pa3nens! qucuumnnuHel, u3ydaeMele B 1 cemectpe (ouHas popma oOydeHus).




AynuropHas | Breaymutop-
No HaumenoBanue pasnenos Bcero pabora Hast padora
1| 1P KCP CPC Kontpo
b
1 2 3 516 7 8 9
1. |[KoMmiuiekcHble ynucna 22 | 8] 6 2 2 4
2. |MHorouieHsl 22 |10]| 6 2 2 4
3. |Marpuusl ¥ cuCTeMbI JUHENHBIX ypaBHeHud | 48,7 | 18 | 14 2 2 8,5
4.  |Bekropnas anredpa 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 — npaktuueckue 3anarust / cemunapsl, JIP — naboparopusie 3anstus, CPC
— CaMOCTOsITeNIbHAs paboTa CTyIeHTa

Pazaensl quctumuinHbl, n3ydaembie 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 ONIEPATOPHI 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 TEOPHH 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 oucyuniumol. 396 |136| 118 | 24 37 80,2

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

®opma npoBeleHUs aTTeCTAMU N0 JMCUMILVIMHE:  3q4em U IK3aMeH 6 Nepeom
cemecmpe, IK3aMeH 60 6MOPOM cemecmpe.



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

®dopma
HanmMeHnoBanue
Ne Coneprxanue pasjena TEKYIIETO
pazznena
KOHTPOJIA
1 2 3 4
1. |KommekcHblie uncna Beenenune. OcHOBHbIE CHMBOJBI M 00o03HaueHUsA.| KoimokBuyM,
CucreMbl KOOpJMHAT. AnrebOpanyeckasi, JK3aMEH,
TPUTOHOMETPUYECKasi M TOKa3aTelbHas (HOpMbI| YCTHBIN OMpocC
KOMILIEKCHOT'O qucla. JeicTBus HaJl
KOMIUIEKCHBIMU ynciaamMu. @opmyina Myaspa
2. MHoro4jieHb! MHorowieH oT oaHoi nepeMeHHoil. JlerictBust Haa| KoiokBuyMm,
MHorouneHamu. KopHu MHorouneHoB. Teopema| — sk3ameH,
be3sy. Cxema T'opuepa. HaumOGonpmmii oOuwmii| yCTHBIN OmpoC
JEJUTEIb IBYX MHOTOWIEHOB. Anroputm EBknnna.
B3aumHo npocteie MHOTOWIEHBl. KOpHH ypaBHEHMI
BTOPOM, TPETHEUN U YETBEPTOUN CTEIICHEM.
3. Matprus! OcHOBHBIE ONpeACIICHUS. Oneparuu Haj| Komnoksuyw,
. Marpuuamu. JlerepmuHaHThl.  Panr  maTpuubl. JK3aMeEH,
CUCTEMBI JINHEUHBIX . . .
ypaBHCHHA Cucrema nuHEHHBIX ypaBHeHMH. Meton ['aycca.| yCTHBIN ompoc
®opmyasl Kpamepa.
4. Bekropsl. Cuctembr koopauHaT. 3amena 0azuca u| KommoxBuywm,
Bekropnas anrebpa |cucrembl kKoopauHaT. CKalspHOe, CMEIIaHHOE U 9K3aMEH,
BEKTOPHOE IIPOU3BEACHHUSI. YCTHBII OIpocC
5. |2neMeHTbI [IpsiMble MMHUKM U TUTOCKOCTH: oOriee moHsTHe 00| KommokBuywm,
AHAJIUTUYECKON YPaBHEHUSAX. YPaBHEHHUS NPSAMBIX U IJIOCKOCTEH. AK3aMeEH,
T€OMETPUHU OcHOBHBIE 33J]a4H O MIPSIMBIX U MJIOCKOCTSIX. YCTHBIH O1poc
6. Onpenenenusi. CpoiictBa. JInHelHass 3aBUCUMOCTh| KoJIokBuywM,
JInnenHpie 3JIEMEHTOB  JIMHEMHOIO IpocTpaHcTBa. baswc. JK3aMeEH,
MPOCTPaHCTBA Pasmepnocth. IlpeoOpa3zoBaHne KOOpAWHAT TIPH| YCTHBIN OMPOC
3aMeHe Oa3uca.
7. e Onpenenenusi. Ilepeceuenue m cymma nuHeHbIX| KonokBuywm,
noanpocrpancTs. IIpsamas cymma. PazmepHOCTS. JK3aMeEH,
MOANIPOCTPaHCTBA .
YCTHBII OIpocC
8. EBxnunoBo npoctpanctBo. Onpenenenus. Iponecc| KomnokBuywm,
EBxnnnoso u oproroHanuzanuu ['pamma-IIImuara. HepaBeHcTBO JK3aMEH,
YHHUTApHOE Kommu-byHsikoBckoro. HopmupoBanHsie| yCTHBIN OIIPOC
MIPOCTPAHCTBO npoctpaHcTBa.  OpTOroHanbHOE  JOMOJHEHUE.
YHUTapHOE MPOCTPAHCTBO.
0. Marpunia  JTUHEWHOTO omeparopa H ee| Komnoksuym,
npeoOpa3oBanus. JlelicTBUE IMHEHHOTO OIepaTopa. JK3aMeEH,
e XapakTepUCTUUECKOE ypaBHEHUE. AHHYJMPYIOIINM| YCTHBIA OMPOC
U MHUHUMAJIbHBIA MHOTroueHbl. CONpsIKEHHbIE U
oIepaTophl .
CaMOCOIIPSI)KEHHBIE JIMHEWHbIE ONEPATOPBL.
CoOcTBeHHbBIE YMCIa U COOCTBEHHBIE BEKTOpa, MX
BbIYMCIIeHHEe. CBONCTBA COOCTBEHHBIX BEKTOPOB.
10. [?Kopnanosa NuBapuanTHble W KOpHEBbIE MNoOANpocTpaHcTBa.| KoimokBuyMm,
KaHOHUYECKas TpeyronsHas ¢opma omeparopa. JluneiiHsie JK3aMeEH,

dhopma THHEHHOTO
oreparopa

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

YCTHBIN ONPOC




11. Omnpenenenue. IlpeoOpasoBanus kBaapaTuyHOW| Kosmoksuywm,
¢dopmbl. KaHoHMueckuid ¥ HOPMaJIbHBIA  BUJ. 9K3aMEH,
KBagpatuunsie N o
(bopmbI OproroHanpHOE MpeoOpa3oBaHUe KBa/IpaTHYHOH| yCTHBIH ONPOC
dbopmel. 3akoH umHepuuu. Kpurepumii CunbBectpa.
[Tapel kBaIpaTUYHBIX HOPM.
12. Onpenenexus. [IpeoOpazoBanue cuctembl| KoimokBuym,
koopauHaT. Kanonmueckuil Bua. LleHTpanibHblE M JK3aMeEH,
HELEHTpPaJIbHbIE  KPHUBBIE  BTOPOrO0  MOPSAKA.| YCTHBIMA OMpPOC
Kpussie BToporo Knaccupukanuss  KpuBBIX ~ BTOPOTO  MOpSAKA.
nopsiaKa Teopema e€IWHCTBEHHOCTH. DJUIUIIC, THUIIEpOOSa U
napabona: BBIBOJ KAHOHWYECKOTO YpaBHECHWSI,
HCCIIE0BAHNE (b opmbl, JTUPEKTPUCHI,
9KCIEHTPHUCUTET, POKYChI, ONTHYECKUE CBOMCTBA.
13. Onpenenenusi. Axkcuombl Tpynmbl. [loarpynmsl.| KominokBuywm,
Knacest  cmexnoctu.  [luknuueckwe — rpymiibl. 9K3aMEH,
OCHOBBI TEOpUHU Apudmernka  octatkoB. DyHKIMS ~ DHiepa.| YCTHBIN Ompoc
rpyni Anroputm EBxnmma. Kwuraiickas Teopema 00
OCTaTKax. Koneunsie  moss. Hopmanbhbie
NOArpyNIiel U akToprpynnsl. I'omomopdusm.
2.3.2 3aHATHS CEMMHAPCKOI0 THIA.
3aHATUSA CEMUHAPCKOTO THUIIA — HE TIPELYCMOTPEHBI.
2.3.3 JIaGopaTopHbIe 3aHATHS.
. dopma
Ne HaumenoBanue TeMarnka MpakTUYECKUX 3aHITUI TeKymero
pasnmena (cemuHApOB)
KOHTPOJIS

1 2 3 4

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

yucel; HaXOXKACHHE apryMeHTa M MOAYJisA| KOHTpPOJIbHas
KOMIIJIEKCHOTO YHUCIIA; IIPEACTABICHUE pabora
KOMIUIGKCHOTO ~ 4YWcla B anreOpamyeckoi,
TPUTOHOMETPUYECKON W TOKa3aTeNbHOU (opMax;

BO3BEJICHUE B CTENEHb, W3BIIEYCHUE KOPHSA U3
KOMILJIEKCHOT'O YHCJIA.

2. |MHOTro4JIEHBI JlericTBus Hax MHOT'OYWICHAMHU. Kopnu| Pemenue 3anauy,
MHorowieHoB. Cxema ['opHepa. HaumOomnpimuii| KOHTpOJIbHAS
OOImMK JenuTeNb JBYX MHOTOYICHOB. AJTOPUTM pabota
EBknupa. Bzaumuo npocTteie MHOTOUJIeHB. KopHH
YPAaBHEHUN BTOPOU, TPETHEUM U YETBEPTOU CTEIICHEH.

3. CroxeHue, BbIUMTAHUE, YMHOXEHHE Martpuil,| Pemenue 3anay,
MarpHu! u HaXOM/ICHUE ONPEJCIUTENs BTOPOro, TPETLEro| KOHTPONbHAs
CHCTeMbL THHeHHbx |TOPAKOB M MATPHIBI N-To mopsika, obOpaTtHoit paborta
ypaBHeHHi MaTpHIlbl; paHra marpuubl. HaxoxaeHue pemeHus

cuctembl o Qopmynam Kpamepa, ¢ momoripko
oOpatHoii MaTpuIbl, MeTo oM ["aycca.
4. CioxkeHre BEKTOpPOB, YMHOXKE€HHE BeKkTopa Ha|Pemenue 3amay,

Bekropnas anredpa

CKaJIsip, HaXOKJEHUE JJIMHBI BEKTOPA, yIia MEXIy
BEKTOpaMHM, IUIOIIAAM MapajuiesorpamMma, o0beM
napajiejenunesa,  TPEyrojibHOM  IUpaMUbl,
MIOCTPOCHHBIX Ha BekTopax. CkansgpHOe, BEKTOPHOE

KOHTPOJIbHAS
paborta




U CMEUIAaHHOE MPOU3BEACHUS BEKTOpPOB. PerieHue
TPEYTrOJIbHUKA, HAXOXKJIEHWE YpaBHEHUS MEIUaH,
BBICOT TPEYTOJIbHUKA; YPABHEHUE IIPSIMBIX.

1 TIJIOCKOCTEH.

DIIEMEHTHI
AHATTUTUYECKOU
reoOMETpUU

Omnpenenenne NOMAPHBIX U IEKAPTOBBIX KOOPAUHAT
TOYKH Ha IUIOCKOCTH, ONpEIeIeHHE KOOpAMHATHI
TOYKM B HOBOM CHCTEME npu IMnapaujic]IibHOM
NepeHoce, MOBOPOTE Oced NeKapToBoM; JleneHue
OTpC3Ka B 3aJaHHOM OTHOLICHUH, miomaiab
MHOroyrojpHuKka. CMenIaHHble 3a7ja4d Ha MIPSIMYIO.

Pemenune 3amay,
KOHTPOJIbHAS
pabora

JInnennsie
MPOCTPAHCTBA

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

Pemenune 3amay,
KOHTPOJIbHAS
pabota

JInneiideie
MO POCTPAHCTBA

3agaHue JIMHEMHOTO MOJINPOCTPAaHCTBA B BHJIE
obonouku. basuc w pasMepHOCTh JMHEHHOTO
noanpoctpancTBa. CUCTEMBI ypaBHEHUH, 3aat01I1e
JMHEWHOE MOANPOCTPAaHCTBO. PasMepHOCTh U 6a3uc
MEPECEUCHHS M1 CYMMBbI JIMHEHHBIX MOAMPOCTPAHCTB.

Pemenne 3amay,
KOHTPOJIbHAS
paborta

EBximmnoBso n
YHUTApHOE
MIPOCTPAHCTBO

CkalsipHOE€  MPOU3BEJICHUE B
npoctpancTtBe, Marpuua ['pamma.  IIponecc
OpTOTOHAM3alUU I'pamma-IlImuara I
€BKJIMJOBBIX TMPOCTPAHCTB, 3aJaHHBIX Pa3HBIMU
CKaJSIpHBIMU Tpou3BeneHusIMU. HopmupoBanue.
Jmuuabl u yribl. OpTOrOHAJIBHOE JOMOJHEHUE
OproroHanbHasi TOpOEKUUs U OPTOrOHAJIbHAs
COCTaBJISIOLIAS. YHutapHoe MIPOCTPAHCTBO.
CkansipHOE€  TNPOM3BEJEHHME 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

JInneiineie
onepaTopsl

Jlunetinbie mpeoOpa3oBanusi. JIMHEITHBIC OTIEPaTOPHI
B eBKIUAOBOM  mpocTtpaHcTBe  CoOOCTBEHHBIE
3HaYeHUs] U COOCTBEHHBIE BEKTOpa JUHEHHBIX
npeoOpa3oBaHuil B EBKJIMIOBOM IIPOCTPAHCTBE.
ConpsiKeHHBIH M CaMOCOIPSKEHHBIN  Onepartop.
Marpuna I'pamma. JluneliHble omnepaTtopsl B
YHUTAPHOM IIPOCTPAHCTBE.

Pemenne 3amay,
KOHTPOJIbHAS
paborta

10.

Kopnanosa
KaHOHHUYECKast
dbopMa TMHEHHOTO
orepaTopa

JluHenHple  omepaTopbl  MPOCTOMU
Kanonunueckoe pa3ioKEeHHE. Kanonunueckoe
paziokeHue c OpPTOTOHAJILHBIMU
TpaHchopmupyonMMi  MaTpunamu. BosBenenue

CTPYKTYpBHI.




MaTpHUIbl B CTCIICHb C HUCIIOJIB30BAHHNECM
KaHOHHYECCKOT'O Pa3I0KECHUA HaXO}K,Z[GHI/IC
MHUHUMAJIBHOI'O MHOI'O4JICHa MaTpulbl.

WuBapuaHTHBIE ¥ KOPHEBBIE ITOAIIPOCTPAHCTBA
XopmanoBa popma MaTpHIbI

1.

KBanpatuunbie
bopmbI

Haxoxxnenne MaTpuipl KBaapaTUUYHON (OPMBIL;
MNPpUBCACHUC K KAaHOHUYCCKOMY BHAY MCTOIOM
Jlarpanxa ¥ OPTOTOHAIBHBIM MPE0Opa3OBaHUEM;
pacnagaromuecsa U SKBUBAJICHTHLIC KBAaJAPATUYHBIC
(GOpMBI; OIPEACIICHHOCTh KBaJIpaTHYHON (DOPMBI,
kputepuii CusbBecTpa; mapbl KBaIpaTUIHBIX (HOpM.

Pemenne 3amay,
KOHTPOJIbHAS
paborta

12.

Kpussle u
HIOBEPXHOCTH
BTOPOT'0 MOpPsAKA

[IpuBeaeHue ypaBHEHHUSI KpUBOM BTOPOrO MOPsAKA K
KaHOHMYECKOMY  BHUAY  JBYMsA  CHocoOamu:
npeoOpa3oBaHUEM KOOPAMHAT U C UCIOJIb30BaHUEM
COOCTBEHHBIX OPTOHOPMHPOBAHHBIX  BEKTOPOB);
MIOCTPOEHUE KPUBOM IO MATH TOYKAM; LIEHTPAJIbHbIE
U HELEHTpaJbHbIE KpPHUBBIE BTOPOTO MOPSIAKA;
ONpEJIETICHUE TUIIAa W BHUJA KPUBOW; IEepeceyeHue
KPUBOW BTOPOrO MOpPsAKa C IPsAMOU; ypaBHEHHUE
KacaTeJIbHOW; JUaMETpPbl KPUBOM; TIJIaBHBIE OCH;
ACUMITOTHI;, TpeoOpa3oBaHUE YpaBHEHUS KPUBOI C
MOMOIIIbI0 HMHBAPUAHTOB;, HaXOXJeHHEe (POKyCoB,

HKCIICHTPHCUTETA, aCHMIITOT, JPEKTPUCHI
TUIepO0JIbL, SIUTUIICA, TAPa0OJIbl; ONPEACTICHNE TUIIA
MOBEPXHOCTH  BTOPOTO  TOPSJKA; TPHUBEICHHUE

YPaBHCHUA MOBCPXHOCTU K KAHOHUYCCKOMY BUY.

Pemenne 3amay,
KOHTPOJIbHAS
paborta

13.

OcHOBBI TEOpPHUH
rpymnmn

I'pynna. [Moarpynmel. [{uknudeckast moarpymnmna.
[Mopsgok rpynmel. Ilopsgok snementa. Knaccsl
cMexkHocTH. Teopema Jlarpamwka.  HopmanbHas
MOATpYIIIA. ['pynmer npeoOpa3oaHuii.
Cummerpuueckas rpymnmna. Oyukuus Jitnepa. RSA—
anroput™. ®akrop-rpynna. 'omomopdusmsl. Tpu
TEOpEMBI 0 ToMOMOp(H3Max.

Pemenne 3amay,
KOHTPOJIbHAS
paborta

2.3.3 IlpumepHasi TeMaTHKa KypCOBBIX padoT (IPOEKTOB)
KypcoBble paboThl - HE IPEyCMOTPEHBI.

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 00eceYeHUs JJI1 CAMOCTOATEIbHOH padoThl
00y4aoIUXCcH M0 JUCUUILIINHE (MOTYJIIO)

[Tepeuensb yueOHO-METOIUIECKOTO 00ECTICUCHHMSI TUCITUTUTHMHBI

anreopa»

Kypca «JIuneitnas

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

M:duszmaraur, 2009.

No Bun CPC 10 BBITMIOJHEHUIO CAMOCTOSTEIFHON pabOThI
1 2 3
1 |M3yuenue pa3nenon [Tucemennsiit JI. KoHCHEKT JeKiuil o BBICIIEH MaTeMaTHKE.

bexnemumen JI.B. Kypc ananutnueckoi reoMeTpun: yI4eOHHUK.




2 |N3yuenue paznenoB|Uneun B. A., [To3usk 3. I'. Ananutudeckas reomerpusi: Yuaeo.
Kypca «Ananutndeckas|/ns By3os. — 7-e uzn., crep. — M.: DUSMATIINT, 2004. —

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

Hopomenko O.B., Ilenunenko E.FO., C.M. ®omenko, B.A.
AxuHbmuHA. TUMOBBIE pacdeThl MO0 JUHEWHOW anrebpe:
KOMIIZICKCHBIC 4YHCJIa, ITOJHMHOMBI W CHCTCMBI ypaBHCHI/II‘/‘I. —
Kpacunonap:Ky6anckuii roc.yH-T, 2018. — 143 ¢. — 500 7k3.

Y4eOHO-MeTOAMYECKHE MaTepuajbl I CaMOCTOATEILHONH pabOThl OOYYalOIIUXCS W3
Yrciia HHBAJIH/IOB M JIMII C OTPaHHYEHHBIMH BO3MOXKHOCTSIMU 3710poBbs (OB3) npenocraBisroTcs
B (hopMax, aJanTUPOBaHHBIX K OTPAHMYCHUSM UX 37I0POBbS U BOCIIPUSATHUS HH(DOPMAITIH:

JIJist T ¢ HApYIICHUSIMH 3PCHHS

— B TIeYaTHOU (popMe yBEITMUYCHHBIM MIPHUPTOM,

— B (hopMe IEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina,

— B re4atHoi (opme Ha si3bike bpaiis.

JUJis I ¢ HapyIICHUSIME CITyXa!

— B Ie4aTHOM (opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JUis vI ¢ HapyIISHUSIMEA OTIOPHO-JIBUTATEIILHOTO armnapara:

— B Ie4aTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBIN TIepedeHb MOXET OBITh KOHKPETU3MPOBAaH B 3aBUCUMOCTH OT KOHTHHIEHTA
00yJaromuxcsl.

3. OﬁpasoBaTe.Hbele TE€XHOJOTuH, NPUMECHACMbBIC NMPH OCBOCHMHU JTHCIHHUIIIMHBI

(Moxyis)
B coorBercTBUM ¢ TpeOOBaHMAMM [0 HAMpaBICHHIO TOJATOTOBKM peaau3anus

KOMITIETEHTHOCTHOTO TOJX0/1a JOJDKHA MPEAyCMaTPUBaTh IIMPOKOE MCIOIb30BAHUE B yUYCOHOM
npoliecce aKTUBHBIX U MHTEPAKTUBHBIX (hOPM ITPOBEACHUS 3aHATUH (KOMITBIOTEPHBIX CUMYJISIIHM,
JICTTOBBIX U POJIEBBIX UTP, pa300p KOHKPETHBIX CUTYAIMil, ICUXOJOTHUYECKUE U MHBIE TPEHUHTH) B
COYETAaHUM C BHEAYIUTOPHOH pabOTOH C 11eTbI0 (OPMHUPOBAHUS U PA3BUTHUS MPOQPECCHOHATBHBIX
HAaBBIKOB 00YyYaIOIINUXCHI.

B nmpomiecce npenoaBaHus AUCHUTUTMHBI TPAMEHSIOTCS CISYIOIINE METO Il O0YUCHHUS:

Ilpobnemnasn nexyus. HaunHaercsi ¢ BOMPOCOB, C IOCTAHOBKU MPOOJIEMBI, KOTOPYIO B XOZ€
U3TIOKEHHUSI MaTepualia HEeoOXOIWMO pemHuTh. JIeKIHMs CTPOUTCS TaKUM 00pa3oM, dYTO
NESTENIbHOCTh CTYJCHTa MO0 ©€ YCBOCHHMIO MPHUOIMKAETCS K TMOUCKOBOM, MCCIIEIOBATEIHCKOM.
OO0si3aTtenen AWalior TperojaBareiiss M CTyAeHTOB. [IpuMepoM mMpoOIEeMHOM JEKIIUA MOXKET
CIIy>KUTb JIeKIus 1o Teme: «lccnenoBanre CUCTEM TMHEMHBIX alnredpandyeckux ypaBHEHHUID.

Jlexyus-koncynomayus, npu Kotopoit 10 50% BpeMeHN OTBOJUTCS HA BOIPOCHI CTY/ICHTOB.
Jlexumst — koHCynbpTanus HaumbOojee S(PQPeKkThBHA, €CIM SBISETCS 3aBEpIIAIONICH JIEKIHei
cemecTpa.

Jlexyus-eusyanuzayusi. YUUT CTYIEHTOB IIPeoOpa30OBBIBATh YCTHYI0 W HHCHMEHHYIO



uHGOpPMaLIMIO B BU3YyalIbHOH (hOpMe; HCIOJIB3YIOTCS CXEMBbl, pUCYHKH, YEPTEXH, K MOJITOTOBKE
KOTOPBIX TpUBJIEKaloTCsa oOydaromuecs. B kypce «Anrebpa u aHAIUTHYECKAsh TEOMETPHUSL» K
TaKUM JICKI[USIM OTHOCSTCS JIEKIIUM, TEMaTHUKa KOTOPBIX CBSi3aHA C TEOMETPUUYECKUMHU
IIOCTPOEHUSIMH Ha IIJIOCKOCTH.

Ha npaktrueckux 3aHATHAX UCTIONB3YIOTCS HEUTPOBBIE HIMUTAIMOHHBIE METOIbI O0YUCHHUS

3ausamus ¢ npumenenuem 3ampyOHAOWUX YC108Uti (BpEMEHHbIE OTPaHUYECHHUSI; 3apeIIeHUs
Ha HCIIOJIb30BAHUE OMpPEAETICHHBIX METOAMK; MH(OpPMalMOHHAs HEJ0CTaTOYHOCTh). Hampumep,
Tema: « Bbruncienue panra MaTpuiibb».

Memoo Jlenvghu TPynmoBOro pemieHHWs TBOpPYECKUX 3agad. [lomoraer BeIOpaTh U3
npeIaracMoi Cepuu albTePHATUBHBIX BAPHAHTOB JIYYIIUI: OT YWICHOB TPYIIHLI TpeOyeTcs AaTh
OLIEHKY Ka)XJI0r0 BapHaHTa B OIIPEIEICHHON MOCIea0BaTeNbHOCTU. [IpuMepoM MOXKET CITy’KUTh
IIPaKTHUYECKOE 3aHIATHE IO TeME: «Y PaBHEHMSI IPSIMON HA IIIOCKOCTH.

B npouecce npoBeieHNs TPaKTUYECKUX 3aHATUA MOYKHO HUCIOJB30BATh Ta- KOW METOJ, KaKk
denosasi uepa (MTPOBOM WMUTAIMOHHBIA METOM), Hampumep, mo Teme: «Cucrema JIMHEHHBIX
ypaBHEHHUI». JlenoBas urpa - ¢opma 1 MeTo; 00y4YEeHHsI, B KOTOPOU MOJICTUPYIOTCS TIPEIMETHBII
U COLMANbHBIN acleKThl coaep)kaHus MpodeccHoHaIbHOM JesTenbHoCTU. [lpeaHasHadena ans
OTpaboTKu TpodheCCHOHANBHBIX YMEHMA W HaBBIKOB. B 1eoBOW Wrpe pa3BepThIBACTCSA
KBa3UIIPO(ECCHOHANbHAS ACATEIBHOCTh OOYYAIOUIMXCS HAa HWMHTAIMOHHO-MTPOBOM MOJEIH,
OTpakaroleil copepikaHue, TEXHOJOTMH U JUHAMHUKY TpOo(hecCHOHANbHON AesATeNbHOCTH
CHELUATUCTOB, €€ IEIIOCTHBIX (PparMeHToB.

bunapnoe s3amsamue — ogHa w3 3(PPEKTUBHBIX METOJMK, MO3BOJIIOMIAS Haubosee
3(PEeKTUBHO JIEMOHCTPUPOBATH MEKIIPEAMETHBIC CBS3H, (HOPMHPOBATH MPOQPECCHOHATBLHBIC
KOMITETCHIIUA CTYACHTa, a TaK)Ke CIIOCOOCTBYIOIIAsS AaKTHUBHU3AIMU y4eOHOTO Tmpoiiecca (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 O TeMaM: JInHeiHbIe IPOCTPaHCTBA).

B mpouecce 0o0ydyeHus: CTYACHTHI YYacTBYIOT B MOCTPOCHMHM MAaTeMaTHUYECKUX MOJeneH
MPAKTUYECKUX 3a]1a4, BBISIBIICHUN YCTOMYUBBIX AITOPUTMOB PEIICHUS 3a]1a4.

WupuBuayanpHble 3aJaHUs, CaMOCTOSITENIbHbIE M KOHTPOJBbHBbIE pPaOOTHI, pPacyETHO-
rpadgudeckre paboThl BBITIOIHSAIOTCS CTYICHTaMH B MUChbMeHHOU dopme. Mcnonb3yercs 6aibHO-
pEUTHHrOBas cUCTEMa OLIEHKU Pe3yJIbTaTOB.

KauectBo 00ydeHus nocturaercsi 3a CYeT MCIOJIb30BAHUS CIEAYIOUMX aKTUBHBIX U
MHTEPAKTUBHBIX (OpM ydeOHOIl paboThI: aKTHBHbIC JICKIUH, UTPOBas TEXHOJOTHs, OMHapHOE
3aHsITHE, JI€JI0Basi UTPa, TEXHOJOTHs Pa3BUBAIOILEH KOOMEepalluy U JIp.

VY nenbHBIN Bec 3aHATHHA, TPOBOJUMBIX B MHTEPAKTUBHBIX (hopMax, MPUBEAEH B TabnuIe 7.

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

Oecema WM JIEKIUSA-AUCKYCCHUS, JIEKIUS C
pa3zbopoM KOHKPETHOM CUTYaIluu




p Hcnons3oBanue METOJIOB TPYHIOBOTO 10
peIIeHUs TBOPUYECKUX 3a1ad.
[TpoGnemHast jexuus, JEKIUsI-BU3yaTu3alusl,
b JeKIUsl — Tpecc-KOH(MepeHIHs, JICKIHsI- 10
Oecema WM JICKIUS-IUCKYCCHUS, JICKIHS C
2 pa3b0poM KOHKPETHOM CUTYaIluu
I Hcnons3oBanue METOJIOB TPyIIOBOTO 10
P pelIeHrs TBOPUYECKUX 3ada4
Hmoeo: 40

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

4. OueHoYHbIE CPeACTBA JJIf TEKYIIero KOHTPOJSl YCIeBaeMOCTH M MPOMEKYTOYHOM
aTTecTallMu
OueHoYHBIE cpeAcTBAa MNpPEAHA3HAYEHBI JJISI KOHTPOJISI M OLEHKH O00pa3oBaTeIbHBIX
JOCTIKEHUHM 00yJaroImuxcs, OCBOMBIIMX Iporpammy yuebnoit aucrumiuasl b1.0.05 «Anrebpa
U aHaIUTHYeCKas reoMeTpus». OLEHOYHBIE CPEeICTBA BKIIOYACT KOHTPOJIBHBIC MAaTepHalIbl IS
IPOBE/ICHUS TeKYIIero KOHTPOJISA U IPOMEKYTOUHOH aTTeCTALUH.

Texkymuii KOHTPOJb YCIIEBAEMOCTH TMPEICTABISAET COOOH MPOBEPKY YCBOCHHUS
y4eOHOT0 MaTepuaa, perysipHO OCYIIECTBIAEMYIO Ha POTsDKeHHH cemecTpa. K mocTonHcTBam
JAHHOTO THUIA OTHOCHUTCA €ro CHUCTEMATUYHOCTb, HENOCPEJACTBEHHO KOppeaupymomas ¢
TpeOOBaHMEM MOCTOSIHHOTO M HETPEPHIBHOTO MOHUTOPUHTA KauecTBa O0yUYEHUSI.

Texyruit KOHTPOJIb YCIEBAEMOCTH CTYICHTOB MIPEACTABISIET COOO:

— YCTHBIN omnpoc (TPYNIOBOM UM WHIUBUTYATBHBIN );

— IPOBEPKY BHIITOJIHEHUS TUCbMEHHBIX JIOMAIIHUX 3aJaHUM;

— MpOBECHUE KOHTPOJIBHBIX PaboT;

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

— KOHTPOIIb CAMOCTOSITEILHOW paOOThI CTYIEHTOB (B MUCHMEHHOW WM YCTHOU (hopMme).

Jlnist caMOCTOSITeIbHOM paboThl MCHONB3YeTCsl yueOHO-METOuUecKoe oOecrieyeHne Ha
OyMaXKHBIX M AJIEKTPOHHBIX HOCHUTENIAX. TeMaTrhka caMOCTOSITETbHOW pabOThl COOTBETCTBYET
COZIEP)KAHUIO PA3[eNIOB JUCLUUIUIMHBI M TeMe JoMaluHero 3afganus. OcBoeHue marepualia
KOHTPOJMPYETCS B MPOLIECCE NPOBEACHUS MPAKTUYECKUX 3aHATHM.

KonTponbHble BONpoChl U 3aJaHusl IS TPOBEACHUS TEKYILEro KOHTPOJIS BEIOUPAIOTCS
U3 COJIEp’KaHMs pa3/ieloB AWCHHILIMHBL. BBIMONHEHNWE JOMAIHEro 3aJaHusl 00ecreYnBaeT
HETPEepPBIBHBIA ~ KOHTPOJIb 32 MPOIIECCOM OCBOEHHS y4yeOHOTrO Marepuana  KaxJIoro
00y4Jaromerocsi, CBOeBpEMEHHOE BBISIBIICHHE U YCTPAHEHHE OTCTAaBAaHUN M OIIHOOK.

IIpome:kyTouHAas aTTecTANMS 110 UTOTaM OCBOEHUS JIUCUUIUIMHBL 1 ceMecTp — 3a4yeT u
9K3aMEH; 2 CeMeCTp — 3a4eT U HK3aMeH. [IpomexxyTouHas aTTecTanus MpeacTaBIeHa TUIIOBbIMU
3aJlayaMyd MO BCEM MPOWJEHHBIM TE€MaM, a TaK € S5K3aMEHAIlMOHHBIMU BONPOCAMHU IO
JEKIIMOHHOMY MaTepHaly.

K ¢opmam nucbMEHHOrO KOHTPOJISI OTHOCUTCS KOHMPOTbHASL paboma, KOTopasi SBIsSeTCs

OJIHOH M3 CIOXKHBIX (HOPM MPOBEPKU; OHA MOXKET MPUMEHSITHCS AJIsl OLEHKU 3HaHUH 10 6a30BbIM
Y BapUaTHUBHBIM JMCLUUIUIMHAM BceX IMKIOB. KoHTponbHas paboTa, Kak MpaBWIIO, COCTOUT U3



HEOOJIBIIIOTO KOJIMYECTBA CPETHUX IO TPYAHOCTH BOMIPOCOB, 3a0ay WIW 3aJlaHUi, TPeOYIOIINX
NIOMCKa 0OOCHOBAHHOTO OTBEeTa. Bo BpeMsi MpOBEpKH U OLIEHKU KOHTPOJIbHBIX MMChMEHHBIX paboT
MMPOBOAUTCA QaHAJIM3 PC3YyJIbTATOB BBIMNOJIHCHUSA, BBIABIAIOTCA THUIIMYHBIC OH_II/I6KI/I, a TakKXKe
IMPUYIUHBI UX TIOSIBJICHUS. KOHTpOHBHaﬂ pa60Ta MOXET 3aHUMATh 4HaCThb HUJIU ITIOJIHOC yqGGHOC
3aHATHE C Pa300pOM MPaBHIBHBIX PEIICHUH Ha ClieAylomeM 3aHsATHH. [lepedeHb KOHTPOIBHBIX
paboT MpUBEICH HUXKE.

Konmponvnas paboma 1. KoMiekcHbie yucia

Koumponvnas paboma 2. MHOTOUICHBI

Koumponvnas paboma 3. MaTpuIlbl U CUCTEMBI JIMHCHHBIX ypaBHCHUI
Koumponvnas paboma 4. Bextopnast anredpa

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

Konumponvnasa paboma 7. Jluneitnpie onepaTtopsl

Koumponvnasa paboma 8. KBagpatuunsie Gopmbl

Koumponvnasa paboma 9. KpuBble 1 TOBEpXHOCTH BTOPOTO MOPSIIKA

Koumponvnas paboma 10. OCHOBBI TEOPHUH TPYIIIT

CTpyKTYypa OlEHOYHBIX CPEJCTB JJIS TEKYIIeld U MPOMEeKYTOYHOM aTTeCTAlluU
HaunmenoBaHue OIIEHOYHOTO CPEJICTBA
IIpomexxyTouHas

No Kon u HaumeHoBaHue
i Pe3ynbTathl 00yueHus

WHAWKATOpa

Texymuii KOHTPOJIb

aTTCCTalusg

HOIIK-1.1 (06.016 A/30.6
31.3) CnocobeH npUMEHSTh
(byHIaMeHTaJIbHBIC 3HAHMS,
MOJIy9eHHbIE B 0OJacTH
MareMaTHYeCKuX U (HMJIH)

©CTCCTBCHHBIX  HayK, H
HCTONB30BaTh  HX  TpH
aHau3e MpeaMEeTHON
o0xactu

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

HCIIONIb30BaTh ux B
npodeccuoHaTLHOM
JIESITEITBHOCTH

HOIIK-1.8 (40.001 A/02.5
Hp.2) desaTensHOCTb,
HaTIpaBJICHHAs Ha PEIICHUC
3aj1a4 aHAJUTUYECKOTO
Xapakrepa,
MIPEIOJIararoIIuX BEIOOp 1
MHOT000pasue akTyalbHBIX
CITOCOOOB pelIeHus 3a1a4, ¢
UCTIOIb30BaHHEM
(hyHIaMECHTAILHBIX 3HAHUH,
TIOJTyYEHHBIX B 00JIaCTH
MaTeMaTHYECKHX M (WIN)
€CTECTBEHHBIX HayK

3HaeT OCHOBHEIE
0a3oBbIe

Bomnpock! mnst

Bompoc 1, 2 6unera

YCTHOTO 9K3aMeHa
MaTeMaTHUYCCKUEC 3HAHUA (HI/ICLMGHHOFO)

(TIOHSITHS, METOTBI, ompoca 1o Teme,

aJITOPUTMBI ANTeOPHI U paszeny

TCOMETPUH) CBSI3aHHBIC C

nH(POPMATHKON U

HH()OPMATMOHHBIMU

TEXHOJIOTHSIMH

YMeeT npuMeHSITh KonTpoasHbIE Bompoc 3 6utera

OCHOBHBIE METOBI 1
aNTOPUTMEI aNTeOpsl U
TCOMETPHUH B
(byHIaMEeHTaIbHOM
MaTeMaTuKe 1
nHdopmaruke I
pa3paboTku
nH(pOpMaMOHHBIX
TEXHOJIOTHl

paboter Nel-10

OK3aMCHa: PCUICHUEC
3aJay 110 TtMam,

3a4CT

Biageer 6a30BEIMU
METOJIaMH TIOJTYUYEHUS
YTy ONEHHBIX 3HAHUH
JUTSL peTIeHIST
TEOPETUICCKUX U
MIPUKIJIATHBIX 33724 B
obnactu
HHPOPMAIUUOHHBIX
TEXHOJIOTHH

Komnoxsuym

I[OHOHHI/ITCHLHLIG
BOIIPOCHI HA DK3aMCHE




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

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

MEXIyHApOIHBIN OIBIT JMUCUUTUTHHBI (TMCHMEHHOTO)

pelIeHHs aKTyalbHbIX U oIpoca 1o TeMe,

3HAYMMBIX 3a/1a4 pasaeny

NIPUKIIaAHOW MaTeMaTHKH U

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

HIIK-1.6 (06.016 A/30.6 AIrOPUTMBI Ha IPAKTHKE 3ajad [0 TeMaw,

V.1) AnanuzupoBaTh
BXOJTHBIC TAHHBIC TIPU

pemieHnn a1 B 001acTH Baaneer HaBbIKAMHK Komnoksuym JlonoaHuTeIbHBIE

2 | IPMKIATHON MATEMATHKH M | pormierimg mpakTHUCCKIX BONPOCE! HA JKIAMEHE
MH(OPMATUKH 3a/1a4 Ha OCHOBE

WIIK-1.8 (40.001 A/02.5 | [YHICHHBIX MCTONOB H
aNrOpUTMOB
Hp.2) desaTensHOCTb,
HAnpaBJeHHAas Ha PelIeHNe
3aj1a4 aKTyalbHbIC U
3HAYUMBIC 331241
NPUKIIaIHOW MaTEMaTHKH U
nH)OPMATUKH
aHAJMTUYECKOTO XapaKTepa,
MIPEATIOJIaraloIiX BEIOODP U
MHOroo0pasue akTyaibHbIX
croco00B pelIcHUs 3a1a49

3a49€T

TunoBbie KOHTPOJIbHBbIE 3aJaHUS WJIN HHbIE MATEPHAJIbI, He00X0AUMBbIe 1JIsl OLleHKH
3HAHMH, YMEHHUIl, HABHIKOB W (WJM) ONbITA JAeATEIbHOCTH, XaPAKTEPHU3YHOIIMX ITAIbI
¢dopmMupoBaHus KOMIIETEHIMH B NpolLiecce 0CBOEHHUsI 00Pa30BaTeJIbHOM MPOrpaMMBbI

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

3-i3)
3+z\/§ '

Haiit 1eiicTBUTENBHYIO U MHUMYIO YaCTH KOMIUIEKCHOT'O YHCIIa

Ne2.

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

Ne3.

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

Ne4,

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

NeS.
[IpeacraButh B anredpandeckoit popme 3HaueHNE GYHKIIMH KOMIUIEKCHOTO MEPEMEHHOTO

T .
(rmaBHOE 3HAYCHHE apTyYMEHTa HAXOJIUTCS B IPOMEXYTKe (—7; 1)) tg —1i .

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



BapuaHT 11 MOATOTOBKHM K KOHTPOJILHOI padore Ne 2 o Teme « MHOT04JIEHbD».
Nel.
Haiit octatok oT jaeieHus MHorowieHa f(x)=5x"—3x’+2x°+x—13 Ha MHOroueH

gx)y=x-2.

Ne2,
. . 3x° +4x+9
[Monb3ysick cxemoii ['opHEpa, pa3noKUTh Ha MPOCTEUIIIHE TPOOH BBIPAKEHUE —————————
(x=1)
Ne3.
Yemy paBeH [10Ka3aTeib KpaTHOCTH KOpHS 1 TUTS MHOTOYJIEHA

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

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

g(x)=x" =5x" +10x’ —=10x* + 5x —1.

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

BapuaHT 17151 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 YPAaBHEHUH U ONPEIEIUTh PaHT MaTPULIbI CUCTEMBI

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

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

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



BapuaHT 17151 IOATOTOBKM K KOHTPOJIbHOM padoTe Ne 4 mo Tteme «BekTopHas ajreopay.

Nel

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

Ne2

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

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

b ‘ = 3. OnpenenuTts 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, 00pa3yoIIre TPEyroJbHUK: AB =2ad —3b, BC=d—6b, CA=-3d+9b,
re @ u b B3aMMHO TEPICHAMKYJAPHBIC OPTHI, ONPEAEIUTh BHYTPEHHHE YIVIbI 3TOrO
TPEyroJbHUKA.

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

Nel

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

No2

CocTaBUTh ypaBHEHHs IUIOCKOCTEM, KOTOpPBIE JENAT IONOJaM JBYTPAaHHBIM yToOJ,
00pa3oBaHHBIN MITOCKOCTIMU —16x+15y —12z2-5=0u x+2y—-2z+5=0.

Ne3

JlBe rpaHu KyOa Jsexar Ha IUIOCKOCTAX 2x—2y+z—-1=0 u 2x-2y+z+5=0.
Boeraucnuts 00beM 3TOTO Ky0a.

Neq

CocTaBuTh ypaBHEHHE IUIOCKOCTH, MPOXOASILEH Yepe3 MPsMYIO NepeceUeHus MII0CKOCTEN
2x—y+3z-5=0u x+2y—z+2 =0 nmapajieabHO 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, . KoopauHarsl BeKTOpOB
3a/1aHbl 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)T b = (2,3,—1)T

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

a, = (1,3,3)T b, = (1,1,—3)T

Ne3

Cunrtas, 4YTO BEKTOPBI 3aJaHbl KOOPJMHATAMH B OPTOHOPMHPOBAHHOM Oasuce,

- o AN AT

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

Neq

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

Ne§

Haiitu paccrosume 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 33JJaHHBIMH KOOpAWHATAMU B OPTOHOPMHPOBAHHOM 0a3uce, MPOBEPUTH,
YTO CJIEAYIOLIUE CUCTEMbl BEKTOPOB OPTOTOHAJIBHBI, U JOIOJHUTh UX JI0 OPTOTOHAJIBHBIX 0a31COB

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

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

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

Ne3

st maTpunil A HAWTH )KOPAAHOBY (hOPMY U KOPJIAaHOB Oa3ucC.

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

Neq

Haiitu oproHOpMHUpOBaHHBII 0a3uc, B KOTOPOM ONEPAaTOp MPOCTOH CTPYKTYPHI MMEET
KaHOHWYECKHH 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) , 4, =(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 1j151 MOArOTOBKM K KOHTPOJILHOU padore Ne 8 mo Tteme «KBaapaTu4dHbie
(opmbI».

Nel

[IpuBectn kBaapatuyHylo ¢GoOpMy K KAaHOHHYECKOMY M HOpPMalbHOMY BHIY, HAWTH
JMHEWHBIE HEBBIPOXKACHHBIE NPEoOpa3oBaHMs, MPUBOMAAILIME 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, IpH KOTOPHIX MOJOKHUTEIBHO OIpe/iesieHa KBaApaTHIHAas
dopma:

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

Ne3

BbIsIcCHUTE, 4TO B cCleAyOUMX Mapax KBaJApaTWYHbIX (GopM onaHa (opMma sBiIseTCS
NOJIOKUTETIBHO ~ ompezaesieHHON. HaiiTu  HeBBIpoXJeHHOE JUHEHHoe mpeoOpa3oBaHue,
NPUBOJAIICE TOJIOKUTEIFHO OINpeeNieHHYI0 (opMy K HOpMaJbHOMY BHUAY, a JPYIyl0 — K
KaHOHUYECKOMY:

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

BapuanTt 1481 MOArOTOBKM K KOHTPOJLHOW padore Ne 9 mo Teme «KpuBble u
NOBEPXHOCTH BTOPOI0 MOPSIAKA».

Nel

Omnpenenuts BUJ KpuBoi 2 nopsaka. Haiitu nentp. 3anucarb B KAHOHMUECKOM BH/JIE, HAWTH
KaHOHUYECKYIO CUCTEMY KOOpPJIUHAT.

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

CocTaBUTh ypaBHEHHUE U ONPEACIUTH TUIl KPUBOW BTOPOTO MOPsAJIKA, MPOXOASIICH dyepes 5
TOYCK, 3a/IaHHBIX CBOUMHU KOOPpAUHATAMU:

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

x> +20xy + > =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 1J151 HOATOTOBKH K KOHTPOJLHOW padotre Ne 10 mo teme «OCHOBBI TeOpHUU
rpymnm».
Nel

a=a,+ia, a,

[TycTb 3a1aHO MHOKECTBO KOMIUIEKCHBIX YHCEN BUJA! , T71e 4 ,
MPUHAJJIEKAT MOJI0 AeMCTBUTEIBHBIX Uncell. BBecTu onepaium clioskeHus U YMHOXKECHUS
KOMIUIEKCHBIX YHCEN U TOCTPOUTD alredpy KOMIUIEKCHBIX YHcel. SIBiseTcs u 3Ta anredpa
KOMMYTaTHBHOMU 10 YMHOXEHUI0? SIBIsieTcs u 3Ta anrebpa THHEHOM anrebpoii ¢ neneHueM?
Ne2
[TocTpoiiTe HUUKINYECKYIO TPYIITY, IOPOKIAEMYIO ITEPECTAHOBKAMH BUA:

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

Martpuna adpduHHOTO Mpeodpa3oBaHUS UMEET BHI:

21 4
2 21

BrruncnuTe KoOpAMHATHI BEPILIUH Mocie npeodpa3zoBaHus, LEHTPbI (GOPMbI PUTYPHI U
TUTOMIA/IN JI0 U TIOCJIe MPeoO0pa3OBaHHUS.

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 IIPUHATHIE PEIICHUS;

— OILIEHKa ““He 3a4TeHO” BBICTABIAETCS 3a cilaboe W HEMOJIHOE DPACKPBITHE TEMBI
KOHTPOJIbHOM paOOThI, HECAMOCTOSATENBHOCTh U3JI0KEHUSI MaTepuala, BEIBOJbI M IPEJIOKEHMS,
HOCsIIME OOIUI XapaKTep, OTCYTCTBUE HAIJIAHOIO MPEACTaBIECHUS pabOThl, 3aTPyAHEHUS MIPU
OTBETaxX Ha BOIPOCHI.

Konnoxéuym — wnHanbonee pacnpoCTpaHEHHBIH METOJ TEKYLIEr0 KOHTPOJsS 3HAHWUN
yuanmmxca. I[Ipy ycTHOM oIpoce yCTaHaBIMBAE€TCAd HENOCPEACTBEHHBIM KOHTAaKT MEXKIY
npernojaBaTesieM U ydyalluMmcsi, B TMPOIEcCCe KOTOPOro IMpenojaBaTellb IMOIy4aeT MIUPOKHE
BO3MOXXHOCTH JUISl U3YUYEHHS] UHIUBUIYATbHBIX OCOOEHHOCTEH YCBOEHUS YUallUMUCS y4eOHOTO
Marepuasia. llenp KoOUIOKBMyMa: TeKyllas MpOBEpKa 3HAHUM yYalIMXCsl; MPOBEpPKA YMEHUM
y4Yaluxcs MUCbMEHHO U3JIaraTb MaTepuai.

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

Tema 1. KoMIekcHbIe YUCIa

Tema 2. MHOTOUJIEHBI

Tema 3. MaTpuLbl U CUCTEMBI TMHENHBIX YPAaBHEHUN

Tema 4. BextopHas anreOpa



Tema 5. DneMeHTBI AHATUTUYECKON T€OMETPUH
B Ko10KBHYM BTOPOro ceMecTpa BKIKOYEHBI CIEAYIOINE TEMBIL:

Tema 6. JInneiiHbIE NPOCTPAHCTBA

Tema 7. JInnenHble OnIEpaTOPHI

Tema 8. KBappatuunsie popMbl

Tema 9. KpuBbie 1 TOBEPXHOCTH BTOPOTO MOPSAIKA

Tema 10. OCHOBBI TEOPHUH TPYIIIT

Bonpocer 11s mpoBeieHHsT KOJUIOKBHUyMa IO JUCHMILIMHE «AnreOpa U aHaIUTUYECKas
TEOMETPHUSD JUISl KaXKIO0W U3 IEPEUNCICHHBIX TEM ITPUBECHBI HHXKE:

Tema 1. KomniekcHbie YnciIa

1.1. [IpssMoyronbHast ¥ MOJISIpHAs CUCTEMbI KOOpPAMHAT. B3auMOCBsI3b KOOPAMHAT TOYEK B
CUCTEMaX.

1.2. AnreOpanueckas ¢opMa KOMITIEKCHOTO 4wucha. JlelWcTBUS Haa KOMIUIEKCHBIMHU
YUCJIaMHU.

1.3. Tpuronomerpuueckas ¢opMa KOMIUIEKCHOTO YHCIIA.

1.4. Bo3BeneHue KOMIUIEKCHOTO 4YHCJAa B CTEMEHb C LEIbIM IOKa3areinem. Popmyna
Myagpa.

1.5. M3Bieuenune KOpHS U3 KOMIUIEKCHOTO YUCIIA.

1.6. IToka3zarenbHas (hopMa KOMIUIEKCHOTO YHUCIIA.

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

Tema 2. MHOTO4/1€HBI

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

2.2. Cxema ['opHepa.

2.3. KpaTHble KOpHH.

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

2.5. CBoiicTBa 1€TMMOCTH MHOTOWJICHOB.

2.6. B3anMHO NpOCThIE MHOT'OWIEHBI.

2.7. CBoiicTBa B3aUMHO ITPOCTHIX MHOTOUJIEHOB.

2.8. Kopau kBagpaTHOTO ypaBHEHHUS

Tema 3. MaTpuubl U CHCTEMbI JIUHEHHBIX YPaBHEHU

3.1. Matpu1ibl, 1€HCTBUS C MaTpULIaMH — OCHOBHBIE CBOMCTBA.

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

3.3. OCHOBHBIE CBOMCTBA OMPEACIIUTENCH.

3.4. Brrunciienne onpeaennTesel n-ro nopsjaka, reopema Jlammaca.

3.5. ObparHas MaTpuIla, BEIYUCICHUE OOPAaTHBIX MATPHII.

3.6. KpamepoBCKHE CUCTEMBI TMHEHHBIX YPABHEHUM, UX PEUICHUE.

3.7. MeTtoa mocCienoBaTENIbHOTO HCKIIIOUEHHS NEepeMEeHHbIX (MeTon [aycca) perieHus
CUCTEM JIMHEHHBIX YPABHECHUMN.

3.8. JluHeiiHas 3aBUCUMOCTh W JIMHEHHAs HE3aBHUCHUMOCTH CTPOK (CTOJOIIOB) MaTpPHIIBI.
CsoiictBa JI3 u JIH3. ba3uc u panr ctpoxk.

3.9. Panr matpuiel. Beruncienve panra MaTpuilbl.



3.10. OgHOpPOIHBIE CUCTEMBI JIMHEWHBIX YpaBHEHH. DyHIaMEHTaIbHAS CUCTEMA PEIICHUIN
OJHOPOJHBIX YPaBHEHUM.

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

Tema 4. BekTopHasn ajareodpa

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 mpousBeneHUEe BeKTOpoB. (CBOWCTBAa CMEIIAHHOTO MPOU3BEICHUS
BEKTOPOB.

Tema 5. DneMeHTbI AaHAJUTHYECKON 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 PSIMON.
5.5. O6miee ypaBHEHHE TUIOCKOCTH. YTOJ MEXKIY TIOCKOCTSIMHU.

Tema 6. J/IuHeliHbIe POCTPAHCTBA

6.1. Onpenenenue JIMHEHHOTO MpOCTpaHcTBa. [Ipumepsl.

6.2. CBoOMCTBA JINHEWHOTO MPOCTPAHCTBA

6.3. JIuneiiHast 3aBUCUMOCTB AJIEMEHTOB JINHEHHOTO MPOCTPAHCTBA.
6.4. CBoiicTBa CUCTEM BEKTOPOB.

6.5. basuc nuHENHHOro NpocTpaHcTBa.

6.6. PasmepHOCTb IMHEHOIO TPOCTPAHCTBA.

6.7. [IpeoOpazoBanre KOOpAUHAT BEKTOpA MPHU 3aMeHe Oasuca.

6.8. Onpenenenue TMHEHHOTO MOANIPpOCTpaHcTBa. JInHelHas 000J0UKa.
6.9. [lepecedenre 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. HepaBenctso Komu-byHsikoBckoro.

6.15. HopmupoBaHHBIE TPOCTPAHCTBA.

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

Tema 7. /IuHeliHbIE ONIEPATOPHI

7.1. OnpeneneHue U MPUMEPHI JIMHEHHBIX oniepaTopoB. Aapo u o6pas. Jledekrt u panr.

7.2. Marpuia JTuHEHHOTo onepaTopa u ee mpeodpa3zoBaHue.

7.3. XapakTepucTHUeCKoe ypaBHeHHE Marpuibl. JIssmOma-mMaTpuna. AHHYJIUPYIOIUN U
MUHUMAaJIbHBIII MHOTOUJICHBI.

7.4. XapakTepUCTUUECKOE YpaBHEHNE JIMHEWHOTO OllepaTopa.

7.5. CobcTBEeHHBIC 3HAYCHUS U COOCTBEHHBIE BEKTOPHI JIMTHEHHOTO OIepaTopa.



7.6. CpolicTBa COOCTBEHHBIX BEKTOPOB. BBIYMCIIEHHE COOCTBEHHBIX BEKTOPOB.
OproronanbHas marpuiia. OpToroHaiabHOE MMpeodpa3zoBaHue.

7.7. IHBapuaHTHBIE IIOIIPOCTPAHCTBA.

7.8. TpeyronbHas ¢hopma.

7.9. JIuneiHble onepaTopsl IPOCTON CTPYKTYPHI.

7.10. XKopmanosa (opma.

7.11. )Kopmanos 6a3wuc.

Tema 8. KBagpaTtuunbie (popMblI

8.1. OcHoBHbIC ompeAeneHUs KBaapaTHUHbIX (opm. JluHeitHoe mpeoOpa3zoBaHue
NEPEMEHHBIX

8.2. Kanonnueckuii B KBaJpaTHUHOU (HOPMBI

8.3. AnroputMm Mmeroaa Jlarpanxka npuBeaeHUs] KBaApaTHUYHOW (HOPMBI K KAHOHUYECKOMY
BULY

8.4. OpTtoroHasibHOE MpeoOpa3oBaHue KBaapaTHIHON GopMbl. [IpuBeaeHNE KBAIpaTHUHON
(GopMBl K KaHOHMYECKOMY BHJYy IpU IOMOLIM INpeoOpa3oBaHMUs IEPEMEHHBIX C BEpXHEH
YHUTPEYTOJIbHON MaTpHULICH.

8.5. 3aKOH nHEepUUH

8.6. Kpurepuii CunbBectpa

8.7. Ilapa kBazpaTUu4HbIX (HopM

Tema 9. KpuBble U IOBEPXHOCTH BTOPOT0 MOPSIKA

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

9.2. I[IpuBeneHre 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. Pacnianaronyiecst KpuBble BTOPOTO MOPSIIKA.

9.7. TeopeMa eIMHCTBEHHOCTH.

9.8. Dmmurnc. Onpexnenenne. BeiBog kaHOHMYECKOTO ypaBHeHus. VccnenoBanue (GopMel.
JnpekTpucekl u kacatesnbHble. ONTUYECKHUE CBOMCTBA.

9.9. 'mnepb6ona. Onpenenenne. BeiBog kaHoHUUeckoro ypaBHeHus. MccnenoBanue GopMel.
JupekTpucel u kacatesnbHble. ONTUYECKHUE CBOMCTBA.

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

Tema 10. OcHOBBI TEOPHUHU I'PYIIIT

10.1. HexoTopsie o01mIre mMOHATHS alreOpbl. AKCHOMBI TPYTITIBI.
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 00 ocTaTKax.



10.9. Koneunsie nosns.

10.10. HopmanbHble MOATPYNIIbI U (PAKTOPTPYIIIHL.

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

3ayeTHO-IK3aMeHAIHOHHBbIE MAaTepHaJbl Jsi MPOMEXYTOYHOI  aTTecTalMu
(3x3ameH/3a4eT)
3auem sBisieTcst POPMOI MPOMEKYTOUYHON aTTECTAIMU CTYACHTA, ONpeesieMas yaeOHbIM

IUIAHOM TIOATOTOBKM MO HampasieHuto BO. 3ader ciayxutr (Gopmoil MpOBEpKH YCHEIIHOTO
BBINOJIHEHHS! OaKanmaBpaMH KOHTPOJIBHBIX pabOT U YCBOGHHUSI OCHOB yU4eOHOTO MaTepuania.

Tunosble 3a1a4m JJ14 3a4eTa no gucuunianxe (1 cemecrp)
Tema 1. Komnnekcuuie uucna
1.1. Berauciauts

cos(i+ 1)
3aHI/IC3.TB HeﬁCTBHTCHBHyIO U MHUMYIO YaCTH KOMIIJICKCHOI'O YK CJIa.

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

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

1.4. BbIUMCINTE, OTBET 3aIIUCaTh B TPUTOHOMETPUUECKOH, anreOpanyeckoi U MoKa3aTeIbHOM
dopmax:
z=(3-1)3
1.5. 1306pa3uth 007aCTh HA KOMIJIEKCHOM IJIOCKOCTH, 3a7aBaeMyI0 HEPABEHCTBOM:
lz+i—-1] <5
1.6. BeruncnuTh, OTBET 3alKCaTh B TPUTOHOMETPHUECKOM, anre0pandeckoi 1 moxka3zaTeaTbHON
dopmax:

(V3-1)2*0-V2-2i
Tema 2. Muozounenui
2.1. BBIIIOITHUTE JEeIeHUE C OCTATKOM
2x> —3x3+x2—5x+7mHa3x*+4x3 —x+2

2.2. He ocymiecTBiisis J€NEHNS U HE UCNONb3Ysl cxeMy ['opHepa HailTH OCTaTOK OT JIEJEHUS
nomanoma 2x> — 3x3 + x? — 5x + 7 na 5x — 3

2.3. Onpenenuts KPaTHOCTh KOPHS Xy = 2 MOJUHOMA
2x* —11x3 + 18x? — 4x — 8.
Pa3no0xuth MoaMHOM Ha MHOXKUTEIH.

2.4. Pasnosxuts nonuHoM 2x° — 3x3 4+ x2 — 5x + 7 1o creneHsaM x, = —2, UCIOJIb3Yys CXEMY
I'opuepa.

2.5. I[TocTpouTh MOJIMHOM HAUMEHBIIIEH CTENIEHH C IEHCTBUTEIBHBIMH 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 mojamHOMOB
f(x) =x0—7x*+8x3—7x+7ug(x) =3x>—7x*+3x%2 -7

2.7. Tonp3ysichk anroputMoM EBkimnaa, mogo0pars momuHOMBbI Mi(x) u M>(x) Tak, 9T0ObBI
SX)Mi(x) + g(x)Ma(x) = 8(x), rme S(x) — HOJI momuuomoB fix) u g(x), f(x) = x5 + 3x* + x3 +
x2+3x+1uglx) =x*+2x3+x+ 2.

2.8. Tlonb3ysce anropurmoM EBknmaa, mogo0paTs moJuHOMBI Mi(x) 1 M>(x) Tak, 9TOOBI
SXOMi(x) + g)Ma(x)=1,rme f(x) =x* —x3 —4x> +4x+1ugkx) =x*>—x— 1.

Tema 3. Mampuuwt u onpedenumenu

3.1. BeuucnuTh onpeaenuTennb

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

10 -14 16 -30 1

. 4 8 -10 18 7 )

4+ DBIYUCIIUTH PAHT MAaTPHUIIBI MCETOOOM OKAUMIICHUIA 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
bA=1, 3 11 7
1 -2 9 s

3.4.* Beraucauts A2, ecin



1 £ g2 gn1 _
A= 1 gz 54 82(71—1) , IpU € = 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 TuHERHBIX YPAGHEHUIL

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

xX+y+2z=9,
2x—y+z=3.

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

x—2y—z+5t=0.

4.3. BBIsSICHUTB, 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 PEILICHHH Il 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. VccnenoBarh CUCTEMY YpaBHEHUN Ha COBMECTHOCTD, UCIIOJIb3YSI METO]I UCKITFOUECHHS
HEU3BECTHBIX



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

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

Tema 5. Bekmopnasa anzeopa

5.1. BBI4HCIHTH IIPOSKIIO BeKkTopa d = (3; 2; 2) Ha ock BeKTOpa b+¢,ecmu b= (-1; 4, —6)
me=(32-1).

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

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

rne d u b B3aUMHO MEPIEHIUKYIISIPHBIC OPTHI, ONPEICTUTh BHYTPEHHHUE YIIIbI 3TOTO
TPEYTOJIbHUKA.

5.5. CpencrBamu BEKTOPHOM anreOpsl BEIYUCIUTD JIMHY BbIcOTHl CH TpeyronbHuka ¢
BEpIIMHAMH B TOYKAX A(6; 0; 2), B(2; -3; -2) u C(l; 0; 1).

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

b ‘ = 5. Onpenenurb yroia MexIy

BEKTOpaMH ¢=3d-2b nd=ad+3b.

5.7. ByayT au KOMIUTaHApHBIMU BEKTOPBI d = (2; -1; - 2), b= (2; I 1) ucC= (l; -2; 2)?
5.8. Haiitu pa3noxeHue BEKTopa ¢ = (l; 4; 2) 110 0a3MCy COCTOSAIIEMY U3 BEKTOPOB p = (1; 5; 3)
L G=4112),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=7a-2b.

5.10. CpexnctBamMu BEKTOPHOI ainreOpsl 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. Onpenenuts, OyneT Ju napauieaorpamMm, IOCTPOCHHBIX Ha MPHUBEICHHBIX K 00IIEMY
Hauaiy BekTopax AB = 2a — 4b u BC = a — 5b kak Ha CTOpOHAaXx, NPSMOYTOJbHUKOM WIIN

poMOOM, eciii @ U b B3aUMHO MEPICHINKYJISIPHBIC OPTHI.



Tema 6. IIpaman na naockocmu

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

6.2. 3Has nBe coceanue Bepmnubl A (6; 1) u B (9; 16) napamienorpamma ABCD u touky O(10;
7) nepecevyeHnst 1uaroHanaei, COCTaBUTh yYPaBHEHUS €r0 CTOPOH.

6.3. B TpeyronpHUKE, BepIITHHAMU KOTOPOTo SBIsitoTCs ToUku K (2; -6), M(6; -1) u P(4;0), naiitu
JUTMHY TIEPIICHIUKYJIsIpa, OMYIEeHHOro u3 BepmunHbl K Ha meanany MH.

6.4. CocTaBUTh ypaBHEHUE NPSAMOH, MapayiesnbHol NpaMbIM X-3y+10=0 u x-3y+15=0 u
POXOJALICH MocepeIMHE MEXTYy HUMH.

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

6.6. CocTaBUTh YpaBHEHHUE NMPSAMOI1, TapaiebHOU npsiMoi 5x-12y+18 =0, paccrositHue KoTopoi
1o Touku M (1;7) paBHo 9.

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

6.8. B TpeyronbHuke, BepimmHaMu KOToporo siBisitotest Touku K(1; 4), M(-2; 0) u P(1;2), Haiftu
yroj Mexay ctopoHoit MP u meauaHnoit, npoBeaeHHoOM u3 BepnHbl K.

6.9. CoctaBuTh 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 TpeyroidbHuka ABC, ecnu nansl oHa u3 ero Bepiiua C (-9;
-3) u ypaBHEeHHUs BBICOTHI 9X-8y-1=0 n Meauans! 5x+4y-9=0, npoBe€HHBIX U3 OJJHOW BEPILHHBI.

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

6.12. 3nas Bepmuabl A (-6; 0), B(0; 16) u C(10; -3) TpeyroyibHHKa, COCTAaBUTH YpaBHECHUE
OMCCEKTPHUCHI, MPOBEJICHHON M3 BEPIITUHBI A.

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

Tema 7. Ilpamas u niockocms ¢ npocmpancmee.

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

oTcekaromie Ha oc OX oTpe3oK a =5 .

7.2. CoCTaBUTh ypaBHEHHUS TJIOCKOCTEM, KOTOPBIE AT MOMOoJIaM ABYTPaHHBIN yTod,
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)

napajuienbHo ocu Oz .



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

Boeraucnuts 00beM 3TOTO Ky0a.

xX+5y—z=7

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

7.6. CocTaBUTh ypaBHEHHUE IUIOCKOCTH, IPOXOAIIEH Yepe3 MPSAMYIO IIEpPEeCceUeHuUs II0CKOCTEN

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

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

7.8. CocTaBUTh ypaBHEHHUE IUIOCKOCTH, IPOXOIAIIEH Yepe3 NPSAMYIO IIEPECeUEHNUs III0CKOCTEN
2x+y—z+1=0u x+ y+2z+1=0 napamienbHO OTPE3KY, OTPAHUYCHHOMY TOUYKaAMHU

P(2,5 -3)u K3, -2, 2).
7.9. CocTaBUTh ypaBHEHUE INIOCKOCTH, TApAJLUIEIbHON BEKTOPY b= (2; 1; 1) U OTCEKAIOILIEH 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 YpaBHEHUSI OMCCEKTPUCHI €T0 BHYTPEHHETO yIiia py BepiirHe B.

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

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

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

7.13. HaiiTu paccTosiHuE MEXy NPSAMBIMU

7.14. Ha ocu Oy HailTu TOUKY, paBHOYJaleHHY0 OT Touku P(1, —2, 0) u 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 TIIOCKOCTH V3x+ y—4=0, u paccrosiHue p

OT Ha4ajla KOOpAWHAT J0 IIJIOCKOCTH.

7.17. BIUUCIUTH 00bEM MTUPAMHKJIBI, OTPAHUYCHHOM 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. Onpenenuth, aexar au Touka P(2, —1, 1) 1 Hadao KOOpAUHAT MO OAHY WM MO pa3HbIe

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



7.20. Jansl BepmHbl Tpeyroasauka A(3; 6; -7), B(-5; 2; 3) u C(4; -7; -2). CocTaBuTh
napaMeTpUYECKUe YpaBHEHUS €r0 MEAMAHBI, IPOBEAECHHOMN U3 BepuHBI C.

TunoBblie 3a7a4u 1J14 3a4eTa M0 JUCHUIINHE (2 cemecTp)
Tema 8. luneiinvie npocmpancmaea

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

!/ ! ! !
MaTpHlly repexoja ot Gasuca € = {e,,e,,e;} k e ={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 marpuiry
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 marpuiy nepexona ot 6asuca e; + e,, e, + €3, e3 k 6aszucy

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

8.5. Haiitu pasmepHOCTH, 6a31Chl CYMMBI U TIEPECEUCHUSI TIOITPOCTPAHCTB, 3aIaHHBIX
YpaBHEHUAMU

X, =X, +x;,—x,=0
X, —2x, +2x, +2x,=0

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

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



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

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

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

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

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

e .

e, =(-LL)" e =(-1,23)"
e, =(1L-13) & =(2,12)"
e, =(1,2-1)7 & =021
x, =(1,0,1)

8.8. Haiitu matpuity nmepexoja ot 6a3uca es, €2, €1, €3 K 0asucy e2', e4’, e3’, e1’, €Clu 3a/1aHa
matpunia U epexoja ot 6asuca ei, ez, 3, es k 6asucy ei', e2’, e3’, e4’

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

Tema 9. /Tuneitnvie 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, s =(0,6,-2,2)" . BeIpasuTh oCTAIbHBIE BEKTOPBI
4yepe3 BEeKTOPBI, 00pa3yromux 3Ty 6a3y.

9.2. HaiiTu cucteMy JINHEHHBIX YpaBHEHUH, 3a1al01UX JUHEHHOE OIPOCTPAHCTBO, HATIHYTOE
- 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. Cuwnrasi, 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 3aJ]aHbl KOOPJAMHATAMHU B OPTOHOPMHPOBAHHOM Oa3uce,
OpPTOHOPMHPOBATH cuctemy Bektopos (1,2,1), (2,0,1), (3,0,1).

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

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



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

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

x=(4,2,-5D"
2x, —2x, +x; +2x, =9
2x, —4x, +2x, +3x, =12
9.8. Haiitu paccrostue Mexay Muoroobpasusmu B =H| +x, u P, =H, + x,,
H,=<a,,a,>wn H,=<b,,b, >
a,=(1,2,22) b =(20,21)
a, =(2,-LL2) u b, =(1,-2,0,-1)
x,=04532) x,=(1,-2,1,-3)

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

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

matpuua I'pamma (I'£E).

9.11. HaiiTi 6a31c OpTOrOHAIBLHOTO JIOTIONHEHNs L moanpocTpancTBa L , 3a1aHHOTO
CHUCTEMOM OJTHOPOJHBIX YPABHEHUN

W2N—2k, AR 2N—=0 »

12%—4x, +2x,+ 3x, =12

c) ecmu I'=E;

d*) ecnmu I'£E (3amaHa).

9.12. HaiiTi OpPTOTOHAIBHYO MPOCKIMI0 ¥ ¥ OPTOTOHAIBHYIO COCTABIISIOIIYIO 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 CUCTEMBl BEKTOPOB OPTOTOHANIBHBI, U IOTOJIHUTh UX 10 OPTONOHAIBHBIX

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

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



10.3. Cuuras, 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 3amucaTh €ro MaTpuiy.

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

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

11.2. JIuneiinslit onepatop ¢ B 0Oasuce é,,¢é,,e, umeer Matpunyy 4. Haiitu MaTpuny 3toro

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

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

11.3. HaiiTu MUHMMAaJIbHBIA MHOTOWJIEH MaTPHUIIbI

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

11.4. ]Ins matpunsl A HaiTh k0pAaHoBY (HOpMyY 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. 3anycaTh KAHOHMYECKUH BUJT MATPHIIBI OIlepaTopa B TOM Oaswuce.

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

11.6. Haiitu MaTpuity npeoOpa3oBaHus, IEPEBOAILETO BEKTOPBI d, = (l, 4,-5)T , 4y = (2,3,-4)T
a, = (1, -2,- l)T B BEKTOPBI 1;1 = (1, 1, l)T, l;z = (1, 1,- l)T , 53 = ( 2,1, 2)T B TOM ke Oa3uce, B
KOTOPOM 3a/1aHbl KOOPIMHATHI BEKTOPOB.

Tema 12. Keaopamuunwie ghopmut

12.1. TlpuBecTn KBaJpaTHUHYIO (POpPMY K KAHOHHYECKOMY U HOPMAJIbHOMY BHUYy, HAUTH
JVHEWHBIE HEBBIPOXKICHHBIE TPe0Opa30BaHUs, IPUBOIAIINE KBAAPATUUHYIO (POPMY K ITHUM
BUJAM.



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

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

12.3. BBIsCHUTD, YTO B CIEAYIONIUX Napax KBaJpaTUYHBIX GOpM oaHa Popma SBISETCS
MOJIOKUTEBHO OompeaesieHHoN. HaliTu HeBBIpOXKACHHOE TMHEHHOE TTpeoOpa3oBaHue,
NPUBO/IAIIEE MOJOKUTEIBHO OIpeIeIeHHYI0 (hOpMy K HOpMAJIbHOMY BHILY, a IPYTYIO — K
KaHOHUYECKOMY:

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

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

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

13.2. CocTaBUTb ypaBHEHHE U ONPEACIUTH TUIl KPUBOM BTOPOTO MOPsIIKA, IPOXOIAIIEH Yepes
5 TO4eK, 3aJaHHbIX CBOUMU KOOPJIMHATAMHU:

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

13.3. HccnenoBaTh 3aBUCUMOCTh THIIA KPUBOM OT MapameTpa A

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

2 2

XXy
XY 16
Dty T GD

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

13.5. Onpenenuts TUI IOBEPXHOCTH BTOPOTO MOPSIKA, IPUBECTU K KAHOHUYECKOMY BHUY,
HaNTH LEHTp, €CJIN IOBEPXHOCTh LIEHTpasibHas. BrlucaTh KaHOHWYECKOE MPeoOpa3oBaHKe
NIEPEMEHHBIX.

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

13.6. CocTaBuTh ypaBHEHUE OKPYKHOCTH, Mpoxosmieit uepes Touku A(1,1) u B(2,3), eciu ee
LEHTP JEKUT Ha npsmoit 2x+3y — 1=0.
13.7. CocraBuTb ypaBHeHUs 0BLLMX KacaTeNbHbIX ABYX OKPYKHOCTEM

x>+ —6x—8y+21=0wm 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 BEPITNHOMN OOJBINION ocu. HaliTh KOOpIMHATHI IBYX APYTHX BEPIITUH
TPEeYroJbHUKA.

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



13.10. Tlpsambie x=%9 ABISAIOTCS JUPEKTPHUCAMU BJUIMIICA, Majlasg OCb KOTOporo paBHa 6. Halitu
ypaBHEHHUE ATOTO ILIUIICA.

13.11. Ha smmunce x%/3 6+y2/25=1 HaWTH TOYKY OTCTOSIIYIO OT €r0 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
MPSIMOYTOJIbHHKA.

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

13.14. OnpenenauTsb yroyl MeKIy aCHMITOTaMH THIIEPOOJIBI, €CIIM U3BECTHO, YTO €€
AKCLIEHTPUCHUTET e =2.

13.15. Harunep6one x%/16 —y*/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 PAcCTOSIHHUE OT JIEBOTO
¢okyca B 2 pa3a Oosblile, 4eM JI0 IPABOTO.

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

x—4y + 8=0.

13.18. TIpoBecTn KacaTelbHyIO K THIepoone x2/4 —*/9 = 1, mepneH UKy IApHYIO TIPAMOit

x—4y + 8=0.

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

13.21. Yepes poxyc mapabonsl y*=4x TpoBeaeHa XOpaa, apanneabHas IpaMoit x— + 8=0.
BpruvcnuTe MHY 3TOM XOPABL.

K ¢dopmaMm KOHTpOJSI OTHOCHUTCS 9K3ameH — 3TO (OpMa MPOMEKYTOYHOW aTTECTALUH
CTYZCHTA, ompezessieMas yueOHbIM IUTAHOM MOJATOTOBKH 10 HampasieHuio BO. Dk3aMeH iy uT
(opMOIi NPOBEPKH YCIEUIHOTO BBHINOJIHEHUs OakalaBpaMHM KOHTPOJIBHBIX pabOT M YCBOEHUS
y4eOHOro MaTepuaa JEKIIMOHHbIX 3aHATHH.

IIpumepHbIe Bonpocsk! k 3k3ameny (1 cemectp)

1. IIpssMoyroabpHas 1 NOJSIpHAsk CUCTEMBI KOOPAUHAT. B3auMOCBsI3b KOOPIMHAT TOUEK B CUCTEMAX.
Anrebpanueckasi popma KOMIUIEKCHOTO yncia. J{eHCTBHs HaZl KOMIUIEKCHBIMU YHCIaMHU.
Tpuronomerpuyeckas GopMa KOMIUIEKCHOTO YHCIIA.

Bo3BeneHne KOMIUIEKCHOTO YKCa B CTENEHb ¢ LeNbIM noka3aresneMm. @opmyna Myaspa.
W3BreyeHne KOpHs U3 KOMIUIEKCHOTO YHCIa.

[TokazarenbHast popma KOMILIEKCHOTO YKCIa.

W3BreueHne KBaAPaTHOTO KOPHS M3 KOMIUIEKCHOTO YHCTia B alnredpandeckoit hopme.

© Nk WD

Tpuronomerpuueckre GyHKIUN OT KOMIUIEKCHOTO YHUCIIA.

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

11. Cxema I'opHepa.

12. KpaTHbie KOpHH.

13. HanGonpmuii o0y JeIuTeNb IByX MHOTOWIeHOB. AnroputM EBkiuza.

14. CBolicTBa NEIMMOCTH MHOTOYJICHOB.

15. B3auMHO pOCTHIE MHOTOWJIEHBI.

16. CBoiicTBa B3aMMHO ITPOCTHIX MHOTOUJIEHOB.

17. KopHu KBagpaTHOTO ypaBHEHUS

18. Marpuiisl, 1elicTBUS ¢ MaTPULIaMU — OCHOBHBIE CBOWCTBA.

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

OO6patHast MaTpHIla, BEIYUCICHHE 00pPAaTHBIX MATPHILI.

KpamepoBckue cucTeMbl IMHENHBIX YPaBHEHUM, UX PEILICHNUE.

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

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

Panr Matpuibl. BeruncieHue panra MaTpuibl.

OnHOpOaHBIE CHUCTEMBI JIMHEHHBIX YypaBHEHMH. @DyHIaMEHTalbHAas CHCTEMa pELICHUM
OJHOPOJHBIX YPaBHEHUM.

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

[TonsaTne BekTOpa, CIOKEHUE U PA3HOCTb  BEKTOPOB. PasnoxkeHwe BEKTOpa IO TPEM
HEKOMIUTAHAPHBIM BEKTOPAM.

CxansipHO€ U BEKTOPHOE YMHOXEHHE BEKTOPOB. OCHOBHBIE CBOMCTBA.

CMmemanHO€e Ipou3BeieHNE BEKTOPOB. CBOICTBA CMEIIAHHOTO ITPOU3BEACHUS BEKTOPOB.
YpaBHEHME NPAMON Ha IJIOCKOCTHU. YTOJI MEXKAY IBYMs IPSMBIMU.

Oo0mee ypaBHeHUE TpsMOi. PaccTosiHue OT TOYKHM 10 TPSIMOHA.

[IpeoOpazoBanue MPSMOYTOIBHBIX KOOPHHAT.

[TonsipHas cucrtema koopauHat. HopmanbHOEe ypaBHEHHE TPSIMOM.

OO61iee ypaBHEHHE INTIOCKOCTH. YTOJI MEXKTY TUIOCKOCTSIMH.

IIpuMepHBbIe BONPOCHI K IK3aMeHY (2 ceMecTp)

Omnpenenenue TMHEMHOTO IpocTpaHcTBa. Ilpumepsl.
CBolicTBa IMHEWHOT O IPOCTPAHCTBA.

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

ba3uc nmMHENHOTro MpOCTpaHCTBa.

Pa3zMepHOCTH JIMHEHHOTO MPOCTPAHCTBA.

[IpeoOpazoBanue KOOPAUHAT BEKTOpA MPH 3aMeHe 0azuca.

e S

Omnpenenenue TMHEHHOTO MOANPOCTpaHCTBA. JInHeitHas 06010UKa.

he

IIepeceyenue u cymma JIMHEWHBIX TIOAIIPOCTPAHCTB

—_
=)

. IIpsiMast cyMMa JTMHEHHBIX MOAIIPOCTPAHCTB.

—
—

. Pa3aMepHOCTh TMHEHHOTO NOANPOCTPAHCTBA

—
[\

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

—_ =
wm AN W

. HopMupoBaHHbIE IPOCTPaHCTBA.

—_
(o)

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

—_
U

. YHATAapHOE MPOCTPAHCTBO.

—_
o¢]

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

—
Ne)

. Marpuria 1TMHEIHOTO orepaTopa 1 ee mpeodpa3oBaHUE.
. XapaKTepucTUYECKOe ypaBHEHHWE Marpulbl. JIssmMOma-Marpuiia. AHHYJIUPYIOIIHA |
MUHUMAaJIbHBII 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.

XapakTepucTUIECKOE ypaBHEHUE JTMHEUHOTO onepaTopa.

CoOcTBeHHbIE 3HAUCHHS U COOCTBEHHBIE BEKTOPHI JINHEHHOTO OIlepaTopa.

CBoiicTBa  COOCTBEHHBIX  BEKTOpPOB. BbIuuciieHHEe  COOCTBEHHBIX  BEKTOPOB.
OproronanbHas matpuiia. OpToroHaiabHOE Mpeodpa3zoBaHue.

VHBapuaHTHBIE IOJIPOCTPAHCTBA.

Tpeyronbnas gopma.

JIuHeitHbIe onepaTopbl IPOCTOM CTPYKTYPHI.

’Kopmanosa ¢opma.

’Kopnanos 6azuc.

OcHoBHBIE ompeneneHus KBajpaTHUHBIX (opmMm. JluHeilHoe mnpeoOpazoBaHUe
NEPEMEHHBIX

Kanonunueckuii BUJ KBaApaTUIHON (POPMBI

AnroputMm Mmeroaa Jlarpanka MpUBEACHUS KBaJApaTUYHON (OPMBI K KaHOHUYECKOMY
BU]LY.

OpTtoronanpHOE Mpeodpa3oBaHUe KBaaApaTUIHOW (opmbl. [IpuBeneHue KBaapaTUIHOMN
(dbopMBbI K KAHOHUYECKOMY BUAY IPU MOMOLIHN MPEoOpa30BaHUsI IEPEMEHHBIX C BEpXHEH
YHUTPEYTOJIbHON MaTpHULICH.

3aKOH MHEPLMH.

Kpurepunii CunbBectpa.

[Tapa kBagpaTHUHBIX GOpM

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

[IpuBeneHne KpUBOM BTOPOro MOPSAIKA K KAHOHUYECKOMY BUY.

[{eHTpanbHBIE U HELIEHTPAIbHbIE KPUBBIE BTOPOr0 MOPsIKA

Knaccudukanus KpuBbIX BTOPOTo MopsiaKa

OproroHanbHOE IpeodpazoBaHuE MEPEMEHHBIX KPUBOW BTOPOTO MOPSAAKA
Pacnagaromuecs KpuBble BTOPOTO MOPSIKA.

TeopeMa eIMHCTBEHHOCTH.

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

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

[Tapa6ona. OnpeneneHue. BeiBon kaHOHHUYECKOro ypaBHeHUs. MccnenoBanne Gpopmel.
JupekTpucel u kacatenbHble. ONTUYECKHUE CBOMCTBA.

Hexotopsie o0mire noHATHS anreOpbl. AKCHOMBI IPYTIIIBI.

[oarpynmel. Knaccsl cMeXHOCTH.

[uxnuyeckue rpymnmsl.

Apudmernka ocTaTKOB.

OyHKIMA Dunepa.

MynbTHIITMKATUBHBIE 0OpaTHBIE IO MOIYJIO N .

AnroputMm EBknupa. Pacmpennsiii anroputM EBxiinga.

Kuraiickas Teopema 00 octaTkax.

KoHneuHsle nomsi.

Hopmanbhble noarpynnsl 1 GakTOprpymibl.

Krnaccel cMEXHOCTH MO0 HOpMaAJIBHON NOATpyMIe U (aKToprpyIma.

T'omomopdusm.



Kpurtepun oneHuBaHusi pe3yJIbTATOB 00yYeHHs

Onenka Kpurepuu orieHuBaHusI 110 3K3aMEHY
Bhicokuii OLEHKY «OTINYHO) 3aCIYKUBACT CTy/CHT, OCBOMBILNHN 3HAHMUS, yMeHus,
yPOBGHD «5» KOMIIETEHIIMH U TEOPETHYECKHI MaTepua 0e3 mpoOesoB; BHITOTHUBIINN
(oTmumo) BCE 3a/laHUsl, IPEAYCMOTPEHHbIE YYEOHBIM IUIAHOM Ha BBICOKOM
Ka4eCTBEHHOM YpPOBHE; NPAKTUYECKHE HABBIKM MPO(PECCHOHATBHOTO
IPUMEHEHHs OCBOCHHBIX 3HAaHUH c(hOPMUPOBAHBI.
Cpennuit OLIEHKY «XOpOILO» 3aCIyXHBAaeT CTYAEHT, MPAKTUYECKH MOJHOCTHIO
YPOBEHb «4» OCBOMBILNI 3HAHUS, YMEHUS, KOMIIETEHIIMN U TEOPETHUECKUI MaTepHall,
(xoporo) yueOHble 3aJaHusl HE OLIEHEHbl MaKCHUMAaJbHBIM YHCJIOM OaljoB, B
OCHOBHOM C()OPMUPOBAJ MPAKTUYECKUE HABBIKH.
IToporoBerii OLIEHKY «YJOBJICTBOPUTEIHHO» 3aCIy>KUBACT CTYIEHT, YacCTUYHO C
YPOBEHb «3» npoOeraMyd  OCBOMBIIMI ~ 3HaHUS, yMEHHUS, KOMIIETEHIMM U
(YZoBIEeTBOpUTE | TEOPETUUECKUH MaTepuain, MHOTME ydeOHble 3afaHus JuO0 He
JIBHO) BBIMIOJHWI, JIMOO OHU OLEHEHBbl YHUCIOM OauioB OJU3KUM K
MUHHMAJIbHOMY, HEKOTOPBIE MPAKTHUYECKUE HABBIKU HE C(HOPMHUPOBAHBI.
MUHHMMaNBHBIN | OLEHKY «HEYIOBJIETBOPUTEIBHO» 3aCIYKHUBAET CTYAECHT, HE OCBOMBILUI
YPOBEHb «2» 3HaHUS, YMEHUS, KOMIIETCHIINA M TEOPETUUYECKUI MaTepuall, yueOHbIe
(HeyIOBJIETBOPH | 3a/aHUs HE BBINOJHWII, TPAKTUUYECKUE HABBIKM HE COPMHUPOBAHBI.
TEJIHHO)

Kpurepun onieHKH KOHTPOJIBHBIX Pa0OT:

— OIICHKA “3aUTEHO” BBICTABIIAETCS MPHU MOJTHOM PACKPBITUU TEMbl KOHTPOJIBHON pabOTHI,
a TaKXe IpPU IOCIEJOBATEIBHOM, YETKOM M JIOTHUECKH CTPOHHOM ee u3iokeHuHn. CTyleHT
OTBEYAET HA JIONOJHUTEIbHBIE BOIPOCH], IPAMOTHO 0OOCHOBBIBAET MPUHSITHIE PELLICHUS;

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

Kpurtepun oneHUBaHHuA MO 324e€Ty:

«3a4TE€HO»: CTYJEHT BIAJCET TEOPETHUUECKUMHU 3HAHUSMHU 10 AAHHOMY DPas3fieiy, yYMEET
pelaTb OCHOBHBIE THUIIOBBIE 3aJaud, JOIYCKAET HE3HAUUTEIbHbIE OIIMOKH; CTYAEHT yMEeT
NPaBUWIBHO OOBACHATH AJITOPUTM PELICHHS W TPOAHATM3HPOBATH MOJIYUYCHHBIC DPE3YJIbTaTHI,
IOHMMAET JICKIUOHHBIN MaTepHall, WIIIOCTPUPYsI €r0 MPUMEPaMHU.

«HE 3a4YTCHO»: MaTepHajl HE YCBOCH WJIM YCBOCH YaCTUYHO, CTYNEHT 3aTpyAHSCTCA
NPUBECTH IMPUMEPHI 10 OCHOBHBIM TE€MaM Kypca, JOBOJBHO OrpaHHMYEHHBIH 00BbEeM 3HaHUI
AITOPUTMUYECKUX PEIIECHUH IPAKTHYECKUX 3a4ad.

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

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

— IIPY MIPOBEICHUU MPOLIETYPhl OLICHUBAHUSI PE3YJIbTATOB 00YUEeHHS MHBAIMJIOB U JIUIL C
OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 370POBbSl MPEyCMATPUBAETCS UCTIOIb30BAHUE TEXHUUECKUX
CPENICTB, HEOOXOAUMBIX UM B CBS3H C UX MHJIUBUIYaJbHBIMU OCOOCHHOCTSIMU;

— TIpH HEOOXOAUMOCTH JJIsi OOYYAIOIIUXCS C OTPAHNYEHHBIMH BO3MOKHOCTSIMH 370POBbBSI
U UHBaJUIOB IIpOLEAypa OLIEHWBAHUA pE3ylbTaTOB OOYy4YEHHUS MO JUCIHUILUIMHE MOKET
MIPOBOJIUTHCS B HECKOJIBKO ITAIOB.



- B IIEYaTHOH (opme,
- B (hopMe AIEKTPOHHOTO JOKYMEHTA.
JlaHHBIN TIEpEYeHb MOXET OBITh KOHKPETU3MPOBAaH B 3aBUCHMOCTH OT KOHTHHTEHTA
oOyyJaronuxcs.

5. [lepeuens yuebHOM TuTEpaTyphl, MHPOPMALIMOHHBIX PECYPCOB M TEXHOJIOTUI

5.1 YueOnas ureparypa

1. J/lvHeiHan anrebpa M aHaNUTUYECKas reomeTpua : YYeBHWK W NpakTMKym gns sysos / E. T.
MnoTHUKoBa, A. M. MBaHoB, B. B. JlornHoBa, A. B. Mopo3oBa ; noa pegakuuei E. I'. [M1OTHUKOBOW. -
MockBa : HOpaiit, 2023. - 340 c. - (Bbicwee obpasosaHue). - URL: https://urait.ru/bcode/511488 . -
Pexknum pgocTyna: ans aBTopms. nonb3osaTtesniei. - ISBN 978-5-534-01179-1. - TeKCT : 3/IEKTPOHHDbIN.

2. COOpHMK 33434 NO aHA/IUTUYECKOW FeOMETPUM U IMHelHOW anrebpe : yyuebHoe nocobue ana Bysos
/ . A. beknemuwesa, [. B. beknemuwes, A. 1. Metposuny, U. A. Yybapos. - 9-e usg,, crep. - CaHKT-
Metepbypr : NaHb, 2022. - 496 c. - URL: https://e.lanbook.com/book/190976 . - Pexxkum moctyna: ana
aBTopwus. nonb3oBaTenei. - ISBN 978-5-8114-9224-4. - TEKCT : 3/1€KTPOHHbIN.

3. [MaxomoBa, EneHa lpuropbesBHa. JInHelHaa anrebpa W aHanuTuyeckaa reomeTpua. COHOPHUK
3afaHuit : yyebHoe nocobue ana sysos / E. . Maxomosa, C. B. PoxkKoBa. - Mocksa : lOpaitt, 2022. -
110 c. - (Bbicluee obpasosaHue). - URL: https://urait.ru/bcode/490366 . - Pexkum pgoctyna: ana
aBTopwus. nonb3oBaTeneit. - ISBN 978-5-534-08428-3. - TeKCT : 3/IeKTPOHHbIN.

4. WnbuH, Bnagumup AnekcaHaposud. JIMHeinHaa anrebpa M aHaUTMYECKan reometpus : yuyebHuK
ANA  CTYAEHTOB YHWMBEPCUMTETOB M TEXHWYECKUX BY30B, oOOyyaloWMXcA MO CReunanbHOCTAM
"MatemaTtuka", "lMpuknagHaa matematmka u uHpopmatuka" / B. A. Uabuu, T. O. Kum ;
MOCKOBCKMI rocyaapCcTBeHHbIM yHuBepcuTeT um. M.B. JlomoHocoBa. - 3-e u3a., nepepab. n gon. -
Mocksa : MpocneKkT : U3a-8o MocK. yH-Ta, 2015. - 393 c. - (Knaccuyecknin yHUBEPCUTETCKUIA
y4ebHUK). - ISBN 978-5-392-18149-0 : 524 p. 99 K. - TEKCT : HENOCPEACTBEHHbIA.

5.2. lepuoanueckasi JuTepaTypa

1. Bectanuk Cankr-IlerepOyprekoro yHmepcuteTa. Marematuka.Mexanuka.AcTpoHomus - URL:
https://dlib.eastview.com/browse/publication/71206

2. BectHnk Mockosckoro yHusepcuteTa. Cepua 01, Martematuka.MexaHuka. -  URL:
https://dlib.eastview.com/browse/publication/9045

5.3. HnTepHeT-pecypchl, B TOM YHCJIe COBpeMeHHbIe NpodecCHOHATbHbIE
0a3bl JAHHBIX ¥ MH(OPMAIMOHHBIE CTIPABOYHbIE CUCTEMbI
y1eKTPOHHO-0ubInoTeuHbIe cucTeMbl (IBC):
3BC «FOPAWMT» https://urait.ru/ 5
9BC « YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAUH» http://www.biblioclub.ru/
9BC «BOOK.ru» https://www.book.ru

IBC «ZNANIUM.COM)» www.znanium.com
IBC «JIAHDb» https://e.lanbook.com

IpodeccnonanbHbie 0a3bl JaHHBIX

Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

Kypnanst mznateabcrsa Wiley https://onlinelibrary.wiley.com/

Hayunas 3jekTpoHHas oudaunoreka (HIb) http://www.elibrary.ru/

IMostHOTEeKCTOBBIC APXUBBI BEeAYIIHMX 3aMaJHbIX HAYYHBIX ’KYPHAJI0B Ha Poccuiickoit
mwiargopme HayuHbIX kypHasnoB HIUKOH http://archive.neicon.ru

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

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

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




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

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

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

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

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

HNudpopmManHoHHbIE CIPABOYHbIEC CHCTEMBI

Kouncyabsrant ILtroc

Pecypchbl ¢cB0OOOTHOTO JOCTYIA

Kuo6epJlennnka http://cyberleninka.ru/;

MuHHCTEPCTBO HAYKHU U Bhicuiero odopa3zoBanus Poccuiickoii ®enepauuu
https://www.minobrnauki.gov.ru/;

DenepaabHblii noprat '"Poccuiickoe oopazoBanue' http://www.edu.ru/;
Nudopmanuonnas cucrema "EquHoe 0kHO 10cTyna K 00pa3oBaTebHbBIM pecypcam'
http://window.edu.ru/;

Enunas xo/utekuus uugpoBbix o0pa3oBaTebHbIX pecypcos http://school-collection.edu.ru/ .
IIpoexT 'ocynapcTBEHHOT0 HHCTUTYTA PyccKoro sisbika uMenun A.C. Ilymkuna
"Oopa3oBanue Ha pycckoM'" https://pushkininstitute.ru/;
CnpaBouno-undopmanuoHHbIil nopraj "Pycckuit si3pIk" http://gramota.ru/;

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

CaoBapu u 3HIUKIONEANN http://dic.academic.ru/;

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

3akononpoekt "O0 oopazoBanum B Poccuiickoii Penepauuu'’. Bonpocsbl U 0TBEThI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

CoOcTBeHHBIE JJIeKTPOHHBIC O0pa3oBaTe/ibHble W HMHGOPMALMOHHBbIE pecypChl
Kyol'Y

1. DaexrTpoHHbIi kKaTagor Hayunoii oudamnorexun Kyol'yY
http://megapro.kubsu.ru/MegaPro/Web

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

3. Cpena MoayJIbHOTO IMHAMHUYECKOTr0 00y4enus http://moodle.kubsu.ru

4. ba3a y4eOHBIX IVIaHOB, y4e0HO-METOAUYECKUX KOMILIEKCOB, MyOJIUKALNA H
KOH(pepeHuuii http://infoneeds.kubsu.ru/

5. bubauorexka nHPOPMALMOHHBIX pecypcoB Kadeapbl HHPOPMALMOHHBIX
o0pa3oBaTebHBIX TeXHOJOrui http://mschool.kubsu.ru;
6. JuexkTpoHHbIN apxuB 1okyMeHTOB KyO0I'Y http://docspace.kubsu.ru/

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




6. MeTronuueckue yKa3aHus A7 00y4aronXcs 0 OCBOCHUIO AUCUUIUINHBI (MOIYJIS)
Teopetnueckue 3HaHUS TIO OCHOBHBIM paszfeliaM Kypca «Anredpa U aHaIUTHYECKas
TEOMETPHs» CTYIEHTHl MPUOOPETAIOT Ha JIEKIUSAX U NMPAKTUYECKUX 3aHATHUAX, 3aKPEIUIiioT U
pacIIupsIOT BO BPEMsI CaMOCTOSITEIIbHON paboTHI.
Jlekimu 1o Kypcy «Anre0pa ¥ aHaJUTUYECKas T'€OMETPHUs» NPEICTABISIOTCS B BHJE
U3JIOKEHUSI Marepuana I0 TeMe JEKIMM C JEMOHCTpaluedl Npe3eHTauuid 10 OTIEIbHbIM
OCHOBHBIM T€MaM MPOTPAMMBI.

Hns  yriyOnenus u 3aKpEIUICHUS] TEOPETHUECKUX 3HAHUU
CTYJICHTaM  PEKOMEHIYETCs BBITOJHCHUEOIPEICICHHOTO o0beMa
CaMOCTOSITENILHON ~ paboTHI. OO6muit 00BEM YaCOB, BBIJICICHHBIX IS

BHEAYyIUTOPHBIX 3aHATUH, cocTaBiseT 202 yaca.

B pamkax camocTOSATENbHOM MO3HABAaTENbHOW JEATEIbHOCTH CTYJEHTAM TaKxke
NpeUIaraeTcsi U3y4uTh HEKOTOPBIE Pa3Jeibl, HE BOUIEAIINE B JIEKIIMOHHBINA KypC.

BueaynutopHas pabGora mo aucuUIUIMHE «Anrebpa M aHaIUTUYECKas TE€OMETPHUS»
3aKJIF0YAETCs B CIIEIYIOIEM:

— MOBTOPEHUE JIEKIIMOHHOTO MaTepHasa 1 npopadoTka yueOHUKOB U y4eOHbIX TOCOOUI;

— MOJTOTOBKA K MPAKTUYECKUM 3aHSATHIM;

— npopaboTKa TeM, BBIHECEHHBIX Ha CAMOCTOSATENIbHYIO ITOATOTOBKY.

JUis  3aKperuieHuss TEOPeTHYeCKOro MaTepuaja U BBIIOJHEHHS KOHTPOJIMPYEMBIX
CaMOCTOSITENIBHBIX PabOT MO JUCIMIUIMHE BO BHEYYeOHOE BpeMs CTYAEHTaM IpPEJOCTaBIISAETCS
BO3MOXKHOCTh IOJIb30BaHus Oubnmorekoit KyOI'Y, Oubnuorexoil (axynbpreTa KOMIBIOTEPHBIX
TEXHOJIOTUH U NPUKJIaJHOW MaTEMaTHKH, BO3MOKHOCTSIMU KOMIIBIOTEPHOTO Kj1acca (akyJbTeTa.

W TOroBsIii KOHTPOJIb OCYIIECTBIIAECTCS B BUAE 3a4ETOB M DK3aMEHOB.

B ocBoeHMM IUCHMIUIMHBI MHBAIMJAMHM U JIMLIAMH C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH
30pOBbsl OOJIbIIOE 3HAUYEHUE HMMEET WHAMBUAyalbHas yueOHas paloTa (KOHCYJbTAllMM) —
JIONIOJTHUTETIbHOE Pa3bsICHEHNE y4eOHOTO MaTepHaa.

WupuBuyanbHble KOHCYNBTAllMM 10 TPEAMETY SBISIOTCS BaXXHBIM  (haKTOPOM,
CHOCOOCTBYIOLIMM MHIMBHIyaTU3allMi OOYYEeHUSI U YCTAHOBJICHUIO BOCHHUTATEIBHOTO KOHTaKTa
MEXIy TpernojaBareieM ¥ OOydJalomMMCS WHBAIMIOM WM JIMIOM C OTpaHHYCHHBIMH
BO3MOYKHOCTSIMH 3JI0POBBSI.

B ocBoeHMM IUCHMIUIMHBI MHBAIMJAMHM U JIMLIAMH C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH
30pOBbsl OOJIBIIOE 3HAUEHUE HMMEET WHAMBUAyalbHas yueOHas paloTa (KOHCYJbTAllMM) —
JIONOJIHUTETIBHOE PAa3bsICHEHHE yueOHOro MaTepHaa.

WunuBuyanbHble KOHCYJBTAllMM 1O MNPEAMETy SBISIOTCS BaXHBIM  (aKTOPOM,
CHOCOOCTBYIOLIMM MHIUBHyaTU3alMy OOy4YEeHUSI U YCTAHOBJIEHHMIO BOCHHUTATEIBHOTO KOHTaKTa
MEXIy TpernojaBareieM ¥ OOydJalomMMCS WHBAIHIOM WM JIMIIOM C OTpaHHYCHHBIMH
BO3MOYKHOCTSIMH 3/10POBBSI.

7. MarepuaibHO-TEXHUYECKOE 00eCTIeYeHre 110 TUCIUILTIHE (MOIYJIIO)

Ne HanMeHoBaHMe clIEHAJBHBIX IIOMELEHUI H Homepa aynuropmnii / kabnHeToB
NOMelleHHIl IS CAMOCTOSATEJIbHOM padoThI
1. | yueOHbIC AyIUTOPUU  JJIE  TIPOBEICHHS 501,502,503,505,506,507,508,
3aHATHUH JIEKIIMOHHOT'O TUIIA 509, 510,513,514
2. | yueOHbIE ayIUTOPUU  JUISI  TIPOBENICHUS 501,502,503,505,506,507,508,
3aHSTUI CEMUHAPCKOTO TUTIA 509, 510,513,514




KomnerorepHsbie kiaccsl ¢ BBIXOAOM B UHTEpHET

503,509,510

yaeOHbIe ayJUTOpPUU  JUIS  BBITIOJHEHUS
HAY4HO — HUCCIIEI0BATEIbCKOWPAOOTHI
(KypcoBOTro MpOEKTUPOBAHUS)

Kabuner KypCOBOTO

MPOEKTUPOBAHHUS
(BBIMTOJTHEHUS KYPCOBBIX

pabot) - Ne 503, Ne509, Ne 510
O6opynoBaHKe: MYJIbTUMEIUNHBII
MPOEKTOpP, dKpaH, IepPCOHATbHBIC
KOMITBIOTEPHI, y4eOHas MeOerb,
J0CKa y4eOHasi, BBIXOJ B
WurepHer, y4eOHO-HaT IS THbIC
mocoOus (TeMaTUYECKHe

WUTIOCTPALIH), IIPUHTED,
IPE3CHTAllMM Ha  3JEKTPOHHOM
HOCHUTelle, CIUIUT-CUCcTeMa

y4eOHbBIC ayAUTOPUH VISl CAMOCTOSITEIIBHONU pabOTHI, C
pabouyMMH MeCTaMH, OCHAIIEHHBIMH KOMITBIOTEPHOM
TEXHUKOW C MOAKIIOUEeHHEM K cetu «VHTepHeT» u
ofOecriedeHMEM  HEOTpaHHMYEHHOro  JocTynma B
AIIEKTPOHHYI0  MH(GOPMALMOHHO-00Pa30BaTENbHYIO
Cpely OpraHu3aluu IJid KaKJIoro o0ydyaromierocs, B
COOTBETCTBUH C 00bEMOM U3Y4YaeMbIX TUCHUIUIMH

Kabuner mig camMOCTOSTEILHON
pabotsl - Ne 504, Ne 509, Ne510

O6opynoBaHue:  MEPCOHATBHBIC
KOMIIBIOTEpHI, YyuyeOHas MeOelb,
nocka yueOHasi, BbixoJl B IHTepHeT

UccnenoBatenbekue nabopaTopun (11eHTpOB),
OCHAIIICHHBIE JIA0OPATOPHBIM 000PYI0BaHUEM

Komnerorepubiii kmacc Ne 510
MYJIbTUMEAUMHBIN IIPOEKTOpP,
9KpaH, NepCOHATBHBIC
KOMIIBIOTEPHI, YyueOHass Meberb,
JIOCKa ydeOHasi, BBIXOJT B
WuTepHeT, HarjsiiHble IOCOOUS.
CereBoe oOopymoBanne CISCO
(MapuIpyTH3aTOPBl, KOMMYTATOPBI,
19-tu mrOWMOBBINM ceTeBOl mIKad)
CIUIUT-CUCTEMA, CTEH]T

«Apxurekrypa [I9BM»

y4eOHbIe ayIMTOPUU TPYNIIOBBIX U MHIUBUAYAIBHBIX Ne508

KOHCYJIbTAINH Ob6opynoBaHue: MePCOHATBHBIN
KOMIIbIOTEp, yueOHas  MeOeb,

Jocka ydyeOHasi, yueOHOHATTIsAHbIE
mocoous

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

JIATEPATy POt

[Tomemienne ansi XpaHEHUS W TPOPHIAKTUYECKOTO
00CITy)KUBaHUs y4eOHOr0 000pYJ0BaHUS

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




yueOHbIe aymuTopuu s npoBeacHus Tekymed u | 501,502,503,505,506,507,508,
MIPOMEXKYTOYHOM aTTeCTaINH 509, 510,513,514




