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1 Ilenu v 3aaun U3y4EeHUS AUCLMITIIMHBI (MOIYIIA)

1.1  Ilens ocBOEHMS AU CLUIUINHBI: (OPMUPOBAHUE Y CTYJEHTOB 0a30BbIX
3HaHMM, YMEHUH M HaBBIKOB M0 airedpe M aHaJUTHYECKOH TIeoMEeTpuu
JOCTaTOYHBIX JUII  OCBOGHHUS  OCHOBHOW  00pa3oBaTeIbHONM  IPOrpaMMBbl
Hanpasyenust 01.03.02 IIpukinannas maTemaTka U HH(opmaTuka; GopMupoBaHue
COCTABIISIIOLIMX YacTel OOIIEKYIbTYPHBIX U MPO(eCcCHOHATBHBIX KOMITETEHIIHH.

1.2 3amaun TUCIIUILINHEI
B 3agaum kypca «Anrebpa u aHaTMTHYECKasi TEOMETPUS BXOJIAT:

1.2.1. moAroToBKa CHENHUAIMCTOB, CIOCOOHBIX MPHUMEHSTH TMOJIYYCHHBIC
3HaHWS I pEIICHUs  TPHUKIAAHBIX  3a7a4, BIAJCIONIUX
JIOCTAaTOYHBIMA 3HAHHSIMH OCHOBHBIX TEOPETHUECKUX TOJIOKCHHMA
Kypca «Anredpa U aHAIUTHYECKAsi TEOMETPHUS;

1.2.2. ¢dopmupoBaHHe KyJIbTYpbl MBIIUICHHS, CIIOCOOHOCTH K aHAaJH3Y,
0000IIICHHIO ¥ BOCTIPUITHIO MH(OpPMAIUU, K TTOCTAHOBKE IEIH H
BBIOOpPY TyTEH €€ T0CTUKEHUS;

1.2.3. obecrieueHne MaTEeMAaTHYCCKUM alapaToOM €CTECTBCHHOHAYUYHBIX,
o0menpodecCHOHaNBHBIX U CIIEIUATBLHBIX TUCIUTIINH;

1.2.4. ¢opmupoBaHHEe TPUBBIMKM K CTPOrOCTH B  (HOPMYIHUpPOBKH
W3JIOKEHHUSI MaTepralia, K JOTMYeCKH HEMPOTUBOPEUYHUBOU IETIOYKE
BEIBOJIOB M 3aKJIIOYECHUIA;

1.2.5. pa3BuTHE HABBIKOB HCIOJIb30BAaHUS JIOTHYECKUX CHMBOJIOB JIJIS
CaTOU 3aMuCH pacCyXJE€HUI U TEOPEM;

1.2.6. pa3BuTHE y CTYI€HTOB HaBHIKOB CaM0OOOPa30BaHUSI.

1.3  Mecro aucHMIIMHBI (MOXYNsl) B CTPYKType 0Opa3oBaTeibHOI
IpOrpaMMBbl

Hucuunmmna b1.0.05 «AnreOpa 1 aHanuTHYECKasi FEOMETPUSD OTHOCUTCS K 00s13aTENbHON
gyactu brmoka 1 "Jucuummuael (Momynm)" y4eOHOro TJlaHA. IIMKJIA MaTEMaTUYECKHX,
€CTECTBEHHOHAYYHbIX U O0LETEXHUYECKUX JUCLUILINH.

HeoOxonumbiM TpeGoOBaHUEM K «BXOAHBIM» 3HAHUSAM, YMEHUSAM U ONBITY AEATEIbHOCTU
o0y4aromerocst Npu OCBOGHUM JAHHOW NMCLMILIMHBI SBJISIETCS YBEPEHHOE BJaJ€HHE 3HAHUSAMU
LIKOJIbHOM MPOrpaMMBlI 110 IIpeameTam «Anredpay, «I'eomerpus» u «dusukar.

«Anrebpa U aHaIUTUYECKas TE€OMETPUS» sIBJIsSIETCS (QYyHIAMEHTOM ISl U3yUEHUS JPYTrux
pa3zeiioB Kypca BbICIIEH MaTeMAaTUKH. JluciumimHa npyus3BaHa 1aTh CTyIeHTaM MaTeMaTU4eCKUM
anmapar, KOTOpbIH OyAeT HCIOoIb30BaTbCd B JajbHEMIIEM MpU HU3YYEHUU JUCLUIIIMH:
«MatemaTnueckuil aHanus», «luddepeHunanbable 1 pa3HOCTHBIE ypaBHEHUs», «J{uckpeTHas
MaTeMaTHuKa», «YucineHHble MeToAbl», «Teopus cuCTeM U CUCTEMHBIN aHAIU3» U AP., & TaK )K€ B
yueOHO-HCCIIeI0BaTEIbCKOM padoTe.

1.4  TlepedeHb MIAHUPYEMBIX PE3yIbTATOB OOyUYEHHS MO JUCIUIIIHHE
(MOmymI0), COOTHECEHHBIX C IUIAHUPYEMBIMH  pe3yJbTaTaMd  OCBOCHHUS
00pa30BaTeIbHON IPOrPAMMBI



N3ydenue nanHoi yueOHOM NUCIUIUIMHBI HATIPABICHO Ha (JOPMHUPOBAHKE Y O0YHAIOIINXCS

CIENYIOIINX KOMITETEHIUI:

Kon u HaumeHoBaHue MHAUKATOPa*

Pe3ynpTathl 00y4eHHs 10 AUCHUTUIHHE
(3HaeT, ymeeT, BiajceT (HaBbIKH H/WIIH
OIIBIT JEATEIbHOCTH))

OIIK-1 Crocobern mnpuMeHsTh (GyHIaMEHTalIbHbIE 3HAaHUS, IOIY4YeHHbIE B o0iacTu
MaTeMaTHYECKUX M (MJIM) €CTECTBEHHBIX HayK, M HCIIOJIb30BaTh MX B MpPOQeccuOHATbHON
NesITeTbHOCTU

HOIIK-1.1  (06.016 A/30.6 3u.3) Cnocoben | 3Haer OCHOBHBIE 0a3oBbIC
NPUMEHATh (PyHAaMEHTaIbHbIC 3HAHUS, OJMYYCHHbIC | MaTeMAaTHUYEeCKUE 3HAHUS (TIOHATHS,
B 00JJaCTH MaTeMaTHUECKUX M (WJM) €CTECTBEHHBIX | METOMABI, aJrOPUTMBI  anreOpel H
HayK, ¥ MCIOJIb30BAaTh UX MPH aHAIN3E MPEIMETHOH | TCOMETPHH) CBSI3aHHbIE v

oOactu

NOIIK-1.2 (40.001 A/02.5 31.2) OTedecTBEHHBIN U
MEXTYHAPOTHBIH OIBIT B 0071aCTH MATEMATHICCKIX H
(MnM) eCTECTBEHHBIX HAyK, M HCIOJb30BaTh UX B
npoQecCUOHATBHO eI TeTbHOCTH

HOIIK-1.8 (40.001 A/02.5 Hp.2) [esaTenbHOCTb,
HaIpaBJIeHHasl Ha pPEUICHHE 3aJad aHATUTUYECKOr O

Xapaxkrepa, peanoIararImux BBIOOD u
MHOrooOpa3ue aKTyaJlbHbIX CIHOCOOOB pelIeHHs
3aJa4, C HCHONb30BaHWEM  (PyHAaMEHTaIbHBIX

3HAHUH, MMOJTYYEHHBIX B 00JIaCTH MaTEMaTHUCCKUX U
(MJIM) eCTEeCTBEHHBIX HAayK

MH(GOPMATUKON U NH(POPMALIMOHHBIMU
TEXHOJIOTMSIMU

YMeeT NPUMEHSTh OCHOBHBIE METOIbI U
QJITOPUTMBI JITeOpBI U TEOMETPUU B
(dbyHIaMEHTAILHOW MaTEMATHKE
nHpopmaTHKe 4151 pa3paboTKH
WH(OPMAITMOHHBIX TEXHOJIOTUN

Bnaneer 6a3zoBbiMH MeToJaMu
HOJTY4EHUs yriayOJIeHHBIX 3HAHUN JUIS
penieHus TEOPETUIECKUX "
OPUKIAJAHBIX 3aJad B obmactu
UH(POPMAITUHOHHBIX TEXHOJIOT Ui

ITK-1 CnocobeH pemiaTh akTyajabHbIE U 3HAUMMBbIE 331a4l IPUKJIATHON MAaTEMAaTUKH U

UH(POPMATUKU

NIIK-1.4 (40.001 A/02.5 31.2) OTedecTBEHHBIN U
MEXKTYHAPOTHBIN OMBIT PEIICHUS aKTyalIbHBIX H
3HAYMMBIX 3a]1a4 PUKJIAJTHON MATEMAaTUKH U
uHpOpMaTHKH

NIIK-1.6 (06.016 A/30.6 V.1) Ananu3upoBathb
BXOJIHBIE IaHHBIE TPH pPElIeHUH 3a7a4 B 001acTu
MPUKIATHON MaTEMAaTUKU U UH(OPMATUKH

NIIK-1.8 (40.001 A/02.5 Ip.2) A eAaTenbHOCTb,
HalpaBJeHHAs Ha PELICHHE 3a/1a4 aKTyalbHbIC U
3HAYMMBIC 33/1a49H MTPUKJIATHON MAaTEMATUKU H
UH(POPMATHKHI aHATUTUYECKOTO XapaKTepa,
IpeAIoNaralol|X BEIOOp 1 MHOr000pasue
aKTyaJIbHBIX CIIOCOOOB pelleHHs 3aaa4

3HaeT OCHOBHEIE MCTO/bI n
AJITOPUTMBI JUCHUIIIINHBI

Ymeer INPUMCHATb U3YYCHHBIC MCTO/bI
H aJITOPUTMBI HA IIPAKTUKE

Braneer HaBBbIKAMU pELIECHUs
IPaKTUYECKUX 3a7ady Ha OCHOBE
U3y4YCHHBIX METOJI0B U aJTOPUTMOB




PesynbraThl 0OyueHHs MO TUCHUIUIMHE JTOCTHTAIOTCS B paMKaX OCYILECTBICHHUS BCEX
BHJIOB KOHTAKTHOW U CAMOCTOSTEIBHON pabOThl 00 YJAFOIINXCS B COOTBETCTBUHU C YTBEPIKICHHBIM
y4EOHBIM TIAHOM.

WHaukatoppl  JOCTHXKEHHSI  KOMIICTCHIIMH  CYMTAIOTCS  CHOPMHPOBAHHBIMH  IPH
JOCTH)KCHUH COOTBETCTBYIOIIMX UM PE3YJIHTATOB 00 yUCHHS.

2. CTpyKTypa U collep>KaHue AU CIIUTLITIHBI
2.1  Pacmpenenenue Tpyn0EMKOCTH JUCIUILIMHBI IO BHIaM paboT
OO6mast Tpyno€MKOCTh TUCIHUILUIMHBI cocTaBisier 12 3adeTHwIX examHuil (432 gaca), ux
pacrpeziesieHue 1Mo BUAaM paboT MpeIcTaBlIeHO B TabIu1le

By yaeOHO# paboTh CemecTpsl
(dacer)

1 2
ceMecTp | ceMmecTp

Bcero
Yacos

AynuTopHBI€ 3aHATHSA (BCETO) 251 1245 1425

B ToMm uncie:

3aHATHSA JIEKIIMOHHOTO THUTIA 118 68 68

3aHATUSI CEMUHAPCKOTO TUTIA (CEMUHAPHI, TPAKTUYECKHE - - -

3aHSTUSA)

JlabopaTopHble 3aHATUS 120 50 68
KCP 12 6 6
HKP 1 0,5 0,5
CamocrosTenbHas paboTa (BCEro) 100,6 19,8 64,8

B ToMm uncie:

Kypcosas pabora - - -

IIpopaboTka yueOHOro (TeopeTu4ecKoro) MmaTepuaa 46 11,8 20,8
BrlinoiHeHHEe HHIMBUAYAIbHBIX 33JIaHUM 14 14 22
Pedepar - - -
[ToaroToBka K TeKyIeMy KOHTPOJIIO 46 14 22
[TpoMexxyTouHas arrecraius (KOHTPOJIb) 80,4 35,7 44,7
OO6mrast Tpy10eMKOCTb qac 432 180 252
3a4. efl. 12 5 7

2.2  ConepkaHue AUCHUILIHHBL:
Pacnipenenenue Bu0B yueOHOW pabOTHl M UX TPYAOEMKOCTH IO pa3jieiaM IUCIUTUINHBL.
Paznenbl nucnumumHel, n3ydaembie B 1 cemectpe (o4Hast popma 00ydeHHUs).



AynutopHas |BHeaynutopHas
pabora pabota
No HaumenoBanue pasjenos Bcero
KCP KonTpo
J | JIP CPC
b
1 2 3 5| 6 7 8
1. |KommuekcHble yucia 22 | 8] 6 2
2. |MHorouseHsI 22 |10| 6 4
3. |Marpulibl ¥ CUCTEMBI JIMHEHHBIX ypaBHeHwit | 48,7 | 18 | 14 4 8,7
4.  |BexTopnas anreOpa 39 14| 12 2 4 7
5.  |DnemMeHThl aHATU TUYECKON TeOMETPUHU 298 |12 8 2 3,8 6
6. |JIuHeliHBIC MPOCTPAHCTBA 18 | 6| 4 2 2 6
Bcero no pa3genaM QUCIUTUIMHBI 179,568 | 50 6 [19,8| 357
[Tpomexxyrounas arrecranus (MKP) 0,5
Uroro 3a 1 cemecrp: 180 [ 68| 50 6 |[198| 357

[Mpumeuanwue: J1 — nexuuu, [13 — mpakruaeckue 3anstus / cemunapsl, JIP — maboparopusie 3ansTus, CPC
— caMocCTosITeNnbHas paboTa CTyAeHTa

Pazneinsl nUCIUILIMHBI, H3ydaeMble BO 2 ceMecTpe (ouHas (hopma oOyueHHs ).

AynutopHas | BHeaymuTopHas
pabora pabora
No HaumenoBanue pa3nenon Bcero
KCP KonTpos,
J | JIP CPC
1 2 3 41 5 6 7 8
7. |JluneiiHbIe TOMMIPOCTPAHCTBA 39 |12] 10 10 7
8. |EBkmmumoBo u yHuTapHoe npoctpancrea | 32 | 10| 8 8 6
9. |JluneitHbie onepaToOpsI 38 (10| 10 2 10 6
10 CoOcTBeHHbIE 3HAUEHHS M COOCTBEHHBIE 465 | 12| 14 ’ 108 77
BEKTOpa
11. |KBaapatuunbie HOpMBI 34 | 8] 10 10 6
12. |KpuBble BTOpOTro mopsijika 32 | 8| 8 2 8 6
13. |OcHOBBI T€OpUU TPYIII 30 [ 8| 8 8
Bcero o pa3aenam TUCHUTLIAHBI 2515|168 | 68 6 64,8 447
[Tpomexxytounas atrecranus (MKP) 0,5
Uroro 3a 2 cemectp: 252 | 68| 68 6 64,8 44,7
Nroro no pasnenam IUCHUTIIIMHBL: 432 |136| 118 | 12 84,6 80,4

[Ipumeuanue: JI — nexuuu, 113 — npakrnueckue 3anstusi / cemunapsl, JIP — naboparopusie 3ansarus, CPC
— caMocTosTebHas paboTa cTyAeHTa



dDopMa MMPOBCACHUA aTTeCTalluU MO JUCHHUIIIIMHC!

3a4CT U 5K3aMCH BO BTOPOM CEMCCTPC.

2.3

Conepxanue pa3zienoB (TeM) AUCIUIUIUHbBI

2.3.1 3auATHs JEKIIMOHHOrO TUTIIA.

3a4CT U 3K3aMCH B IICPBOM CEMECTPC,

YHUTapHOE
IPOCTPAHCTBO

Komm-bynsikosckoro. HopmupoBanusie
npocTtpaHcTBa. OpTOroHAIBHOE O OJIHEHUE.
YHUTapHOE NPOCTPAHCTBO.

®opma
HaumenoBanue
Ne ConepxaHnue paszena TEKYIIETrO
paznena
KOHTPOJIS
1 2 3 4
1. |KommekcHbie uncia Beenenne. OCHOBHbIE CHUMBOJBI U 0003HaueHHs.| KoimokBuym,
Cucremsl KOOpAMHAT. Anre0Gpaunyeckasi, 9K3aMEH,
TPUTOHOMETPUYECKasT M TOKa3aTeslbHass (OPMBbI YCTHBIH OIIpoc
KOMILIEKCHOTO uncia. JlelcTBus Haxa
KOMIUIEKCHbIMU ynciiamu. @opmyna Myaspa
2. MHoroueHsl MHorouJsieH oT ogHoi nepemeHHo. [elictBus Han| KosutokBuywm,
MHorouseHamu. Kopuu MHorowienoB. Teopema 9K3aMeEH,
besy. Cxema [I'opuepa. HaubGonbummii oOLMil|yCTHBIN OmpoOC
JeNUTeNb ABYX MHOrowieHoB. Anroput™ EBknupa.
BzaumnHo npocTteie MHOrouJiIeHbl. KOpHU ypaBHEHU
BTOPOH, TPEThEN U YETBEPTON CTEIIECHEH.
3. Marpuip: " OcHOBHEIE onpesieJICHUs. Oneparuu Han| Kosmoksuywm,
N Marpuuamu. JlerepmuHaHThl. PaHr  maTpuiisl. JK3aMEH,
CHUCTEMBbI JIMHEHHBIX M .
. Cucrema nuHelHbIX ypaBHeHud. Meton ["aycca. YCTHEII OTpoc
ypaBHEHU I
®opmynsl Kpamepa.
4. Bektopel. Cuctembl koopauHat. 3ameHa 0Oasuca u| Kommoksuywm,
BekTtopHnas anrebpa |cucteMbl koopauHat. CkaysipHOE, CMENIaHHOE | AK3aMEH,
BEKTOPHOE MIPOU3BEICHHUS. YCTHBIN ompoc
5. |DneMeHTHI [TpsaMble MUHUK W TJIOCKOCTH: obuiee moHsTHe 00 KommokBuywm,
aHAJIUTHYECKON YpaBHEHMSIX. Y paBHEHUS NPSAMBIX U IJIOCKOCTEM. IK3aMeH,
reOMeTpHH OcHOBHBIE 337]a4H O MPSIMBIX U IIIOCKOCTSIX. YCTHBII OIpoc
6. Omnpenenennsa. CpoicrBa. JInHeliHas 3aBucuMocTs| KoimokBuyM,
JIluneiinbie 3JIEMEHTOB JIMHEHHOro TmpocTpaHcTBa. basuc. JK3aMEH,
IIPOCTPAHCTBA PasmepHocts. IIpeoOpazoBaHue KOOpAMHAT MPH| YCTHBIH OMPOC
3aMeHe Oasuca.
7. Tyt Omnpenenenusd. Ilepeceuenne m cymma mnuHeHbIX| KommokBuym,
WHEWHbIE .
noanpoctpadcts. [Ipsimast cymma. PazmepHOCTS. BK3aM€H, YCTHBIN
MOJANPOCTPAHCTBA
onpoc
8. EBximmnoBo npoctpanctBo. Onpenenenus. [Ipomnecc| KommokBuym,
EBximoBo u oproroHanmuzanuu ['pamma-IIImuara. HepaBeHcTBO 9K3aMeEH,

YCTHBIN OpoOC




Marpuna JMHEHHOr O orneparopa 51 ee
npeoOpa3oBanus. JlelicTBue JIMHEHHOTO omepaTopa.
XapakTepucTUuecKoe ypaBHEHHE. AHHYJIUPYIOMIUM

KomiokBuym,
DK3aMeEH,
YCTHBIN OIpoc

JIunelinbie .
U MHUHMMaJbHBIH MHOrouwieHbl. CONpsDKeHHbIE U
Oepatopyl CaMOCOIPSKEHHbIE JVHEUHbIE OIlEepaTopBHl.
CoOcTBeHHBIE Uncaa U COOCTBEHHBIE BEKTOpA, UX
BhIunciieHrne. CBOMCTBA COOCTBEHHBIX BEKTOPOB.

10. | KopmanoBa HNuBapuanTHble W KOpHEBBIE MNoanpocrpaHcrea.| Kosioksuyw,
KaHOHHYECKast Tpeyronbnas ¢opma omepatopa. JluHeliHbIe 9K3aMeEH,
dopma nuHeitHOro  |omepaTopsl  MPOCTOM  CTPYKTyphl. KopaaHoBa| YCTHBII ompoc
oreparopa dopma B EBxnnoBom u YHutapHoM

IIPOCTPaHCTBAX.
11. Omnpenenenne. IlpeoOpa3oBanus kBaapatuuHoii| Kosmoksuyw,
KpaapaTiamsie gopMI:I. KaHOHquCKIgﬁ U HOpPMAaJbHbII BAJI. 3K3vaMeH,
(bopMB! pTOroHaNbHOE  [peobpasoBatue  KBaJpaTUIHOM ycrupiii onpoc
dbopmel. 3akon unepruu. Kpurepuii CuinbBecrpa.
[Tapel kBagpaTUUHBIX GOPM.
12. OnpeneneHus. [IpeobpazoBanue cuctemsl] KomnokBuym,

koopauHat. Kanonuueckuii Buj. LleHTpasibHbIE U 9K3aMeEH,
HEIIEHTpaJbHblE ~ KPUBBIE  BTOPOTO  TIOpsAKA.|YCTHBIN OIpOC

Kpussie BToporo Knaccudukanus  KpuBbIX  BTOpOro  HOpSAKA.

nopsiika Teopema eaMHCTBEHHOCTH. DJUIMIIC, runepbosia u
napabona: BBIBOJ KAaHOHHYECKOTO YpaBHEHMS,
HCCIIEIOBAaHHE b opmbl, TV PEKTPUCHI,
9KCIIEHTPUCHUTET, (POKYCHI, ONTHYECKHE CBOICTBA.

13. Onpenenenna. AxcuoMsl rpynnsl. lloarpynmnsl.| Komnokuywm,

Knaccsl  cmexnoctu.  Lluknudeckue — TpyMIbL. 9K3aMEH,
OcHOBBI TEOpUH Apudmeruka  octatkoB.  DyHkumsa  Diiepa.|ycTHBIN ompoc
rpyI Anroputm EBximpa. Kwuraiickas Tteopema 00
octatkax.  Koneunole  mons.  HopmanbHble
HOArpyIIbl U GakToprpynisl. ['omomoppusm.
2.3.2 3aHATHS CEMUHAPCKOTO THUIIA.
3aHATUSA CEMUHAPCKOI O TUIIA — HE NIPENYCMOTPEHBI.
2.3.3 JlabopaTopHBbIC 3aHATHUS.
HaumenoBanue TemaTuka MpakTUUECKUX 3aHSATUI ®opwma
Ne TEKYLIETO
pasnena (cemuHapoB) KoHTpOIA
1 2 3 4
1. |Komnunekcuble uncina | CinoxkeHne, YMHOXKEHUE, JAelIeHME KOMIUIEKCHBIX| Pemenue 3anauy,
qlucell; HAXOXIEHHWE apryMeHTa M  MOAYJs| KOHTPOJbHas
KOMIUIEKCHOT'O 4uCna; IpEACTaBICHUE pabota
KOMIUIEKCHOTO ~ 4YHcia B airedpanydeckow,
TPUTOHOMETPUYECKOH M TOKa3aTeNbHOH (opmax;




BO3BCACHHUC B CTCIICHD,
KOMIIJIICKCHOI'O 4ucia.

H3BJICUCHHUEC KOpHA U3

MHorouJsieHbl JHerictBus Hax MHOT O4JICHAMH. Kopuu| Pemenue 3anauy,
MHorowieHoB. Cxema [I'opHepa. HauOonbmmii| KOHTpOJbHAA
OONMI JEeTUTEeNh JIBYX MHOTOYJICHOB. AJTOPHUTM pabora
EBkmmaa. B3aumHo npocteie MHOrousieHbl. KopHu
YPaBHEHHUH BTOPOH, TPETbEN U YETBEPTOU CTEIIEHEH.
CnoxeHue, BblUMTaHUE, YMHOXEHHE Marpull,| Pemenue 3anauy,
HaxOXJEHUE OIPEIENUTENsl BTOPOro, TPEThEro| KOHTPOJIbHAS
Martpuist 51 .
. MOPSAIKOB W MATPHUIBI N-TO TMOpsSAKa, OOpaTHOM pabora
CUCTEMBI JIMHEHHBIX
. MaTpullbl; paHra Matpuibl. HaxoxaeHnue pemeHus
YpPaBHEHHI

cucteMbl 1o ¢opmynam Kpamepa, ¢ moMOIIbIO
oOpaTHOU MaTpHIlsl, MeTOAOM [ aycca.

BekTopHnas anre6pa

CnoxxeHne BEKTOPOB, YMHO)XXEHHE BEKTOpa Ha
CKaJIsip, HAXOXKJICHUE JJIMHBI BEKTOpA, YIJia MEXIY
BEKTOpaMH{, IUJIOLIaJM MapajjienorpamMmma, o0bem
napajiesaenunena, TPEYroJIbHOM  NUPAMUIbL,
MIOCTPOEHHBIX Ha BeKTopax. CKaJisipHOE, BEKTOPHOE

Pemenue 3agau,
KOHTPOJIbHAS
pabora

U CMEIIAaHHOE MPOU3BENEHUsI BEKTOpPOB. PelieHne
TPEYTroJIbHUKA, HAXOXKJAEHUE YpaBHEHUS MEAHaH,
BBICOT TPEYIOJIbHUKA; YpPaBHEHHE TMPAMBIX. U
MJOCKOCTCH.

OnpeﬂeneHI/Ie IMOJIIPHBIX U JICKAPTOBBIX KOOpAUHAT

Pemenue 3agau,

5 TOYKA Ha TUIOCKOCTH, OIpENeleHHEe KOOPAWHATHI| KOHTPOJIbHAsS
alfaeg;?écxoﬁ TOYKM B HOBOU CHCTelxv/Ie npu HaljaJ'IJ'IGJ'IBHOM pabota
reoMeTpHH nepeHoce, MOBOpPOTe oceil nekapToBoi; JlemeHue
OTpe3ka B 3aJaHHOM OTHOIICHUW, IUIOMA/]b
MHOTOyrojibHiKa. CMelIaHHbIe 3a/1a4d Ha MPSIMYIO.
JIuHeliHast 3aBHCUMOCTH BEKTOPOB, €€ CBOMCTBa;| Pemienue 3amay,
HaxoXJeHue Oa3uca JMHEWHOrO NPOCTPAHCTBA.| KOHTPOJbHAS
Pasnoxxenue BekTopa mo Oasucy; mpeoOpazoBaHue pabota
Jluneiinpre KOOpJIMHAT BEKTOpa IpH 3aMeHe 0a3uca; MaTpuiia
IIPOCTpaHCTBa mepexoga OT OmHOro 0asWca K JAPyromy;
npeodpazoBaHue KOOPAWHAT BEKTOpa MPHU 3aMEHe
Oasuca.
3agaHue JMHEHHOrOo IOJAIpoCcTpaHcTBa B Buje| Pemenue 3anauy,
obomouku. bazuc W pa3sMepHOCTh IJIMHEHHOro| KOHTPOJbHAS
Jluneiinbre noanpocTpancTBa. CUCTEMbI YPaBHEHUM, 3a/1a101IU e pabota
IOATPOCTPAHCTBA | pyHeifHOe MOAMPOCTPAaHCTBO. PasMepHOCTD 1 6a3uc

[IEPECEUYCHUS] U CYMMBI JINHEWHBIX IO POCTPAHCTB.




EBximnnoso u
YHUTApHOE
MPOCTPAHCTBO

Ckansippoe  NpOU3BEACHHE B €BKJIM0BOM
npocrpanctee, Marpuna I['pamma.  IIpomecc
OpTOrOHAIM3AIUU I'pamma-IIImMuara s
€BKJIMJOBBIX MPOCTPAHCTB, 3aJaHHBIX pa3HBIMU
CKaJSIpHBIMM Tpou3BeneHusiMu. HopmupoBanue.
Jqmuasl ¥ yriel. OpTOroHalbHOE JIONOJIHEHHE
OproroHajibHasi TPOEKIMS W OPTOTOHAJIbHAS
COCTaBJIAIOLIAS. YHutapHoe MPOCTPAHCTBO.
CkansgpHoe TMpoM3BEIEHUE M €ro CBOICTBA.
OpToHOpMHUPOBAHUE CHUCTEMBI BEKTOPOB
YHUTapHOrOo  MpocTpaHcTtBa. J[lomomHenue 10
OpTOroHajbpHOro 6asuca. JlnneitHoe MHOT0OOpasme.
PaccrossHue oT BekTOpa 10 MOIIPOCTPAHCTBA.
Pacctosnue oT BekTopa A0 MHOroo0Opasmus,
paccTOsIHUE MEXKYy MHOT000pa3usiMHu.

Pemenue 3amau,
KOHTPOJIbHAs
pabota

JIunelnnie
ornepaTopbl

Jluneitabie npeoOpa3zoBanus. JIMHEHHBIC OnEepaToOphI
B €BKJIMIOBOM TmpocTpanctBe CoOCTBEHHBIE
3HaYeHUS M COOCTBEHHBIE BEKTOpa JHHEHHBIX
npeodpa3oBaHUil B EBKIUAOBOM IMPOCTPAHCTBE.
ConpspkeHHBIM M CaMOCONPSDKEHHBIM — OIlepaTop.
Marpunia I'pamma. JluHeiiHble omepaTopsl B
YHUTAPHOM IIPOCTPAHCTBE.

Pemenue 3agau,
KOHTpOJIbHAs
pabora

10.

Kopnanosa
KaHOHHYECKast
dbopMa TUHEIHHOTO
oreparopa

Jluneitnple  omepaTopel  MPOCTOW  CTPYKTYPHI.
Kanonuueckoe pa3lioKEHNUE. Kanonnueckoe
paznokeHue c OpPTOTOHATBLHBIMU
TpaHchOPMHUPYIOIUMHU MaTpullaMu. Bo3Benenue

MaTpullbl B CTENEHb C  HMCIOJb30BAaHUEM
KaHOHMYECKOT O pa3noxeHus Haxoxnenue
MUHUMAaJIbHOTO MHOTro4JIeHa MaTpHULIBI.
WHBapraHTHbIE U KOPHEBbIE MOJIIPOCTPAHCTBA
Kopnanosa popma MaTpuiibl

11.

KBagpatuunseie
(hopMbI

HaxoxnaeHune MaTpuubl KBaJIpaTHUHOW (QOPMBI,
IIpUBEJIEHNE K KAHOHUYECKOMY BHAY METOJIOM
Jlarpanxa ¥ OpPTOrOHAJIBHBIM IPEOOpPa30BaHUEM;
pacrajaronyecss U dKBUBAJICHTHBIE KBaJpaTUYHbIE
(GOpMBI; ONPEAENICHHOCTh KBAaApAaTHUHOW (HopMbL;
kputepuit CuibBecTpa; napbl KBaJpaTUYHBIX (OPM.

Pemenue 3agau,
KOHTpOJIbHAs
pabora




12.

Kpussie n
IIOBEPXHOCTH
BTOPOI'0 MOPSIIKA

IIpuBenenue ypaBHEHNs KPUBOW BTOPOT O IOPSAAKA K
KaHOHMYECKOMY  BHUIY  JABYMs
npeoOpa3oBaHUEM KOOPIUHAT U C UCIOJIb30BAHUEM
COOCTBEHHBIX OPTOHOPMHPOBAHHBIX BEKTOPOB);
IIOCTPOEHUE KPUBOM 110 MATH TOYKAM; LIEHTpaJIbHbIE
U HEUEHTPAJIbHbIE KpUBBIE BTOPOrO MOPAAKA;
ONpEEICHNE TUIIAa U BHUJA KPHUBOMW; IEepecedeHHue
KpHUBOW BTOPOr0 IMOpsAIKa C NIPSIMOM; ypaBHEHHE
KacaTeJbHOM; IHaMETpPhl KPUBOW; TJaBHBIE OCH;
aCHMIITOTHI; TpeoOpa3OBaHNe ypaBHEHUS! KPUBOM C
MOMOII[PI0 MHBAapUAHTOB; HaXOXIeHHE (POKYCOB,
JKCLEHTPUCUTETA, aCHUMIITOT, JUPEKTPUCHI
runepooJIbl, HIUIMIICA, 1apaloiibl; OIpeesIeHre TUIla
IIOBEPXHOCTH  BTOPOTrO IOpsAJKa; IPUBENEHUE
YPaBHEHMS IOBEPXHOCTU K KAHOHHUYECKOMY BHILY.

crnoco0aMmu:

Pemenue 3amau,
KOHTPOJIbHAs
pabota

13. I'pynna. IToarpynmel. [ukindeckass moarpymnma.| Pemienue 3anad,
IMopsnox rpynnel. Ilopsmok siemenrta. Kiaccel| KOHTpoJbHas
cmexxHoctu. Teopema Jlarpanxa. HopwmanbHas pabora

OcHoBl Teopun noarpymnna. ['pynmsl mpeodpa3oanuii.
rpyni CummeTtpuueckas rpynna. @ynkuus Jinepa. RSA—
anroput™. @axrtop-rpynmna. I'omomopdpusmsl. Tpu
TEOPEMbI 0 TOMOMOpP(hHU3MaAX.
2.3.3 IlpumepHasi TemMaTuka KypcoBbIX paloT (mpoektoB) Kypcosbie
paboTHI - HE TPETYCMOTPEHBI.
24  Ilepeuenb y4eOHO-MEeTOJUIECKOT0 obecrneueHus s
CaMOCTOATENILHOM paboThl 00YJAIOUXCS MO U CHUTLTHHE (MOYIIIO)
[TepeueHp y4eOHO-METOAMYECKOTO 00ECIeUeHUS JUCITUTUTHHBI
Ne Bun CPC 10 BBITTOJTHEHUIO CaMOCTOSITEIIBHON PabOThI
2 3
M3ydeHne pa3nenon [Tucbmennbiii [I. KoHCEKT JieKIui 10 BbICIIEH MaTEMaTUKE.
Kypca «JIunelHas [Tonublit kypc. M: Alipuc-nipecc. 2012.-608c.
anredpa»
P beknemumies J[.B. Kypc aHamuTi4eckoit reoMeTpuu: yaeOHUK.
M:DuzmaTouT, 2009.
2 |U3yuenue pazznenoB|Unbun B. A., ITo3usk O. I'. Ananutudeckas reometpusi: Yueo.
Kypca «Ananutuueckas| /s By3oB. — 7-e usf., crep. — M.: ©DUSMATIINUT, 2004. —

TeOMETPUS»

224 c.




3 |Pemenue 3amad no [HesuoB I'.C. Jluneitnas anreOpa: Teopuss M IPHUKJIAJHbIE
«JluneitHoM anrebpe»  |aCHEKTHL. YueOHOE mocodue. 2-¢ u3a. ucnp. u gomn. M.: I'anapuku,
1999.

Hopomenko O.B., Ilemunenko E.}O., C.M. ®domenko, B.A.
AxuspiiHa. TUNOBBIE pacyeThl IO JIMHEHHON anredpe:
KOMIUIEKCHBIE 4YMCJIa, IOJMHOMBI U CHCTEMBI ypaBHEHHH. —
Kpacnonap:Ky6anckuii roc.yH-t, 2018. — 143 c. — 500 k3.

Y4yeOHO-MeTOIMYEeCKne MaTepuaibl A CaMOCTOSTEIbHOH paboTel 00yyaromuxcs H3
YKCiIa MHBAINIOB M JIMII C OTPAHUYCHHBIMHA BO3MOXKHOCTSIME 3710poBbsi (OB3) npenocraBisitoTest
B (hopMax, aJanTHPOBAHHBIX K OTPAHUYEHUSAM HUX 3/10POBBS U BOCTIPHATHS HHPOPMALIUH:

JUist U1 ¢ HapyIICHUSIMU 3pEHUS:

— B [1€4aTHOM (opMe yBEeIMUEHHBIM HIPUPTOM,

— B (hopMe 3IeKTPOHHOI O JJOKYMEHTA,

— B (hopme ayauodaiina,

— B ieyaTHOM (opMe Ha si3bIke bpaiins.

JInst i ¢ HapyLIeHUsAMU CIIyXa:

— B meyaTHou (opme,

— B (hopme 37eKTPOHHOI0 JOKYMEHTA.

JUist a1 ¢ HapyIIeHUsIMU OITOPHO-IBUTaTEJILHOTO anmapaTa:

— B IIeyaTHOH (opme,

— B popMe JIEKTPOHHOI 0 JOKYMEHTa, — B popme ayauodaiina.

JlaHHBII TIepeueHbh MOXKET OBITh KOHKPETU3UPOBAH B 3aBHCUMOCTH OT KOHTHHIEHTA
00yJarommxcsl.

3. Ob6pazoBaTenbHble TEXHOJIOTUH, IPUMEHSIEMbIE ITPU OCBOCHUHU TUCIUIUIMHBI (MOYJIS)
B coorBerctBMM ¢ TpeOOBaHMSAMH 10 HANpaBIECHUIO TOATOTOBKM pean3anus
KOMIIETEHTHOCTHOI'O MOAX0/a J0JDKHA MPEeAyCcMaTpuBaTh IHMPOKOE HUCIONIb30BAHUE B Yy4eOHOM
npoliecce aKTUBHBIX U MHTEPAKTUBHBIX ()OPM MPOBEACHHUS 3aHATUH (KOMIIBIOTEPHBIX CUMYJISILINH,
JICTTOBBIX U POJIEBBIX UTP, Pa300p KOHKPETHBIX CUTYAI[Hil, TCUXOJOrMYECKUEe U UHbIE TPEHUHTH) B
COYETAHUM C BHEAYJUTOPHOM pabOTOM C 11eJIbI0 (OPMUPOBAHUS U pa3BUTHUS PO ECCHOHAIBHBIX
HaBBIKOB 00y4atoLUXCsl.

B npouecce npenopaBanus AUCHMIIIIMHBI IPUMEHSIOTCS CIEIYIOIIUE METObI 00yY EHHUS:
[TpoGaemuas nexkuusa. HaunHaercs ¢ BOIpoCoB, C MOCTaHOBKHU MPOOJIEMBI, KOTOPYIO B XOJ1€
U3JIOKEHUS] MaTepuana HeoOXOAMMO pemuTh. JIeKuust CcTpouTcss TakuM o00pa3oM, UTO
JeATeNbHOCTh CTyJIEHTa M0 €€ yCBOGHMIO MpHOIMKaeTcs K IOMCKOBOM, HCCIIel0BaTeIbCKOM.
OO6s13aTenneH nuajor mnpemnojaBatess U CTyneHTOB. [Ilpumepom npoOieMHON JIEKIHH MOXKET
CITYXKHTb JIEKIHs 10 Teme: «lccneqoBaHne CHCTEM JIMHEHHBIX anreOpandyeckKux ypaBHEHHN».
Jlexuusi-koHCynpTanus, npu Koropoi 10 50% BpeMeHH OTBOJUTCS HA BOIIPOCHI CTYAEHTOB.
Jlexuuss — KOHCyJbTanus HauOosiee >(pdexkTHBHA, €CIU SABISCTCA 3aBEpIIAIONICH JICKIUeH
ceMecTpa.
Jlexuus-Bu3yanu3anus. YUUT CTYAEHTOB IPE0OPa30BbIBaTh YCTHYIO U MUCHMEHHYIO
nH(OpPMaIMIO B BU3YaIbHOH (hopMe; UCTIONIb3YIOTCS CXEMBbI, PUCYHKH, YEPTEXKHU, K TOATOTOBKE
KOTOPBIX MPUBJIEKAIOTCs o0yuaromiecs. B kypce «Anredpa v aHaauTHUYECKasi TeOMETPUS K
TaKHUM JIEKLIIMSIM OTHOCSITCS JIEKI[MHU, TEMAaTHKA KOTOPBIX CBsI3aHA C T€OMETPUUYECKUMU
IIOCTPOEHUSMH Ha MJIOCKOCTH.



Ha npaktudeckux 3aHATHAX UCIOJIB3YIOTCSI HEMTPOBbIE UMUTALIMOHHBIE METOIbI O0yUEHHUS:

3aHATHS C IPUMEHEHUEM 3aTPYJHSIOLINX YCIOBUH (BpEMEHHBIE OrpaHUUEHUS; 3aIPELICHUS
Ha HCIOJIb30BAHUE OMPEEICHHBIX METOANK; WH(POPMAIMOHHAs HEJ0CTaTOYHOCTh). Hampumep,
Tema: «BpluHCIIeHne paHTra MaTpULbL».

Meton [enbhu TpynmoBOro pemieHus TBOpUeckuX 3axad. I[lomoraer BwIOpaTh U3
MpeIaraeMoi Cepur albTePHATUBHBIX BAPUAHTOB JYUIIMN: OT YJIEHOB TPYMIBI TpeOyeTcs naTh
OLIEHKY Ka)/I0r0 BapHaHTa B ONPEIEIECHHON MOCIE0BAaTEIbHOCTH. [IpuMepoM MOXKET CIIyKUTh
MPAKTUYECKOE 3aHATUE 110 TEME: « Y PaBHEHUS IPSAMON HA INIOCKOCTH.

B npouecce npoBeaeHns NpakKTUYECKUX 3aHATHH MOKHO HCIOJIb30BAaTh Ta- KOM METOJI, KaK
nenoBasi urpa (MrpoBOM HMMMTALIMOHHBIN MeETON), Hampumep, mo teme: «Cucrema JIMHEWHBIX
ypaBHeHHiI». JlenoBas urpa - popma u MeTos1 00ydeHus, B KOTOPOH MOAETHPYIOTCS ITPEeIMETHBII
U COIMAJBbHBIM aCHeKThl COAEpIKaHUs MPO(EecCHOHATBHON AesTeTbHOCTH. [IpennasHadena s
oTpaboTKH TpodecCHOHANbHBIX yMEHMH M HaBBIKOB. B 1enoBoil urpe pas3BepThIBaeTCs
KBa3UMNpopecCuoHadbHas AESITENbHOCTh OOYUYaIOMIMXCA Ha HWMHUTAI[MOHHO-UTPOBOM MOJIENH,
OoTpakarolleil colep)kaHue, TEXHOJIOTMH U JUHAMHUKY Hpo¢decCHOHATBHON eATEIbHOCTH
CIIELUAJIUCTOB, €€ 1IeJIOCTHBIX (PParMeHToB.

bunapHoe 3aHATHE — oOIHA U3 S(QPEKTHUBHBIX METOAUK, IO3BOJIAIOIAs Haumboiee
3hPEeKTUBHO NEMOHCTPUPOBATH MEKIIPEIMETHBIE CBSI3H, (QOPMHUPOBATH MNPOQEeCcCHOHATbHbBIE
KOMIIETCHIIMM CTY/ACHTA, a TAaKXe€ CIIOCOOCTBYIOIIAs AaKTUBHM3AlMU ydeOHOro mporecca (Ip.
3aHATHE 110 TeMe: Pelenne cucTeM JMHEHHBIX aJreOpandecKuX ypaBHEHH ).

TexHonorus pa3BUBAIOLICH KOOIEPAlMH — MEXKIUYHOCTHBIE KOMMYHHUKAIlMU, B OCHOBE
KOTOPBIX OepeTcsi CHOCOOHOCTh MHAMBH/IA BCTATh HA MO3UIUIO JPYTOro YeIOBEKa WIIM TPYIIIbI
JIOJIeH, U TOJIBKO C 3TON MO3ULIMHU OLIEHUTh CBOM COOCTBEHHBIE JeiicTBus. PaboTa B rpynmnax (mp.
3aHsATHE 1O TeMaM: JInHeltHbIe MPOCTPaHCTBA).

B mpouecce o0ydeHUs] CTYIEHTHl YY4acCTBYIOT B IOCTPOCHMHM MaTeMaTUYeCKHX Mojelen
MIPaKTUYECKUX 3a]1a4, BBISIBJICHUHM YCTONYMBBIX aJTOPUTMOB PEILIEHUS 3a/]1a4.

WHauBunyanbHbIe 3a/1aHus, CaMOCTOSATEIbHbIE u KOHTPOJIbHbIE paboThl,
pacuérHorpaduyeckre paboThl BBITOIHAIOTCS CTYACHTAMH B MUCbMEHHON (popme. Mcronp3yercs
OanpHOPENTUHIOBAs CCTEMA OLIEHKU PEe3yJIbTaTOB.

KauectBo 00yueHMs] JOCTUTraercs 3a CUET HCIOJIb30BAHMS CIEAYIOIIMX AKTUBHBIX U
UHTEPAKTUBHBIX (opM yueOHOH pabOThl: aKTUBHBIE JIEKIIMHM, UTPOBas TEXHOJOTHs, OMHApHOE
3aHATHE, J€J0Bas UTpa, TEXHOJIOTUS Pa3BUBAIOILEH KOONEPALUMU U JP.

Y enbHbIN BeC 3aHATUH, TPOBOAUMBIX B MHTEPAKTUBHBIX (hopMax, MpUBEAEH B TabymIe 7.

TaOmuma 7
Cemectp Bupg 3angrus Hcnonb3yembie HHTEpaKTHBHBIC Komnuectso
o0pa3oBaTeIbHbIEC TEXHOJIOTHU 4acoB
(JI, TIP)
1 JI [IpoGnemHast neKuusi, JICKIUI-BU3yaIn3aius, 10
JIEKIHS — ITpecc-KOHPEpEeHIIMs, JeKIusaoecena
WM JICKIUS-AUCKYCCHsl, JIEKIUS C pa3dopom
KOHKPETHOM CUTyalluu
I1P Hcnonp3oBanue METOJI0B 10
TPYIIIOBOTO PEIICHUS TBOPUCCKUX
3a1ad4.




2 JI [IpobGnemHasi nexuus, JIEKIHSI-BU3yan3aIius, 10
JISKIIHS — ITpecc-KOHpepeHIIus, JeKusaoecena
WM JICKIUS-IUCKYCCHUs, JIEKIHUsS C pa3doopom
KOHKPETHON CUTyalluu

IIp Hcnonbs3zoBanue METO/I0B 10
TPYIIOBOTO PEUICHUS TBOPYECKIX
3aja4

Hroro: 40

Jis mvn ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 370pPOBbs IIPELYyCMOTpPEHA OpPraHU3aLus
KOHCYJIbTALIMH C UCIIOIb30BAHUEM JJICKTPOHHOMU MTOYTHI.

4. OueHouHBblE CpeACTBA JJsl TEKYIIEro KOHTPOJsS YCIEBAEMOCTH U IPOMEXYTOUHOH
aTTecTalluu
OrneHouyHble CpeACTBA IpeJHa3HAuY€Hbl Al KOHTPOJS M OLIEHKH O0pa30BaTENbHBIX
JOCTH)KEHUH 00yJaroLXcs, OCBOMBIINX MporpamMmy yueOHoi aucuuminasl b1.0.05 «Anrebpa u
aHanmuTH4ecKkas reoMeTpus». OLEHOYHbIE CPEeICTBA BKIOYAET KOHTPOJbHBIE MAaTEpHAIbl JJIS
MIPOBEJICHUS TEKYILETO KOHTPOJIS ¥ IPOMEXYTOUHOM aTTeCTallUU.

Tekymnuii KOHTPOJIb YCIIEBAEMOCTH MPEACTABISET COOO0M MPOBEPKY YCBOCHUS Y4EOHOIO
MaTepHuaa, perysipHO OCYIIECTBIAEMYIO Ha MPOTsHKEHUM cemecTpa. K 1ocToMHCTBaM JaHHOTO
THIIa OTHOCHTCS €ro CHCTEMAaTHYHOCTb, HEMOCPEICTBEHHO KOppenupyolas ¢ TpeOOoBaHHEM
MTOCTOSTHHOT'O ¥ HEMPEPHIBHOI'O MOHUTOPUHTA KauecTBa 00 yueHUsI.

Texyuuii KOHTPOJIb YCIIEBAEMOCTH CTYIEHTOB MPE/ICTABISET COOOM:

— YCTHBIH ornpoc (rpynmnoBoil WM UHIUBUAYATIbHBIN);

— MPOBEPKY BBITOJHEHUS IMCbMEHHBIX JIOMAIHUX 3aJaHUM;

— IPOBEJEHNE KOHTPOJIbHBIX padoT;

— MPOBEEHNE KOJUIOKBUYMOB (B MHUCbMEHHOM Qopme);

— KOHTPOJIb CAMOCTOSATEJILHONW pabOThl CTYAEHTOB (B MMCbMEHHOM UM YCTHOH hopme).

Jlis caMoCTOSITENIbHOW PabOThI UCIIONIB3YyeTCsl y4eOHO-METOUYECKOE O0ecreueHrue Ha
OYMa)KHBIX U DJIEKTPOHHBIX HOCUTENAX. TeMaTHKa caMOCTOSTEIbHOH paboThl COOTBETCTBYET
COAEPXKAHUIO pa3/el0B JUCLUMUILIMHBI M TeMe JAoMauHero 3ajnaHus. OcBoeHUE MaTepuania
KOHTPOJIMPYETCS B IPOLIECCE IPOBEIECHUS PAKTUYECKUX 3aHITUH.

KoHTposbHbIE BOIIPOCH U 33aHUs U1 IPOBEEHHS TEKYIIEr0 KOHTPOJIS BBIOMPAIOTCS U3
COZIEpXKaHUS pPa3/AeNoB JUCUUIUIMHBL. BpIMonHeHHe JgoMaliHero 3ajaHusi oOecleynuBaeT
HEMpEephIBHBIM ~ KOHTPOJIb 332 MPOLECCOM OCBOGHHS y4yeOHOro MaTtepuana Kaxaoro
00yyarouierocsi, CBOEBpEMEHHOE BBISIBJIEHUE U YCTPaHEHHUE OTCTaBaHUM U OIINOOK.

[IpoMexkyTouHas aTTecTanys MO UTOraM OCBOCHHS INUCLMIUIMHBL: | cemecTp — 3a4eT u
9K3aMeEH; 2 CEMECTp — 3a4eT U dK3aMeH. [IpoMexyTouHas arrecTalus NpeacTaBlIeHa TUIIOBBIMU
3aJlayaMM 10 BCEM IMPOMACHHBIM TEMaM, a TaK K€ DK3aMECHALMOHHBIMHU BOIIPOCAMHU I10
JICKIIMOHHOMY MaTepualy.

K ¢opmaMm nmucbMEHHOrO KOHTPOJIS OTHOCHTCS KOHTpOJbHas paboTa, KOTOpas SBJIAETCS
OJTHOM U3 CJIOKHBIX (HOPM MPOBEPKH; OHA MOXKET MPUMEHATHCS JJIs OLIEHKH 3HAHH 110 0a30BBIM U
BAapUaTUBHBIM JHUCLUUIUIMHAM BceX LUKIOB. KoHTponbHas paboTa, Kak MpPaBHIIO, COCTOUT H3
HEOOJIBIIOTO KOJMMYECTBAa CPEIHUX MO TPYAHOCTH BOIPOCOB, 33/ay WJIM 3aJaHUl, TpeOYIOIMNX



HIOMCKa 00OOCHOBAHHOT'O OTBeTa. Bo BpeMs MpoBEpKH M OL[EHKH KOHTPOJBHBIX IMHCHbMEHHBIX padoT
IMPOBOAUTCA aHaJIM3 PE3YJIbTATOB BBIIIOJHCHUA, BBIABIAIOTCA THIIMYHBIC OHII/I6KI/I, a TaKXeE
MPUYMHBI UX TosiBIIeHUs. KoHTponbHass paboTa MOXKET 3aHMMaTh 4YacTh WM TMOJHOE y4eOHOe
3aHATHE ¢ pa300pPOM MPABWIBHBIX PEIICHUN HA CIEAYIOIIEeM 3aHsATUU. [lepedeHb KOHTPOIBHBIX
paboT NpUBEEH HUXKE.

KontponeHas pabora 1. KommiekcHbie uncia
KonTtponsHas pabota 2. MHOTOUJICHBI

KontponeHas pabora 3. MaTpullbl U CUCTEMBI TUHEWHBIX ypaBHEHUN

KonrtponpHas pabora 4. BexktopHas anredpa
KonTtponpHas pabota 5. Di1eMeHThl aHAIUTUYECKON FEOMETPUH

KonTtponbeHas pabota 6. JIunelHble npocTpaHCTBa

KontponpHas pabora 7. JIuHeliHble onepaTopbl
KontponpHas pabora 8. KBagpatuunsie Gpopmbl

KontponpHas pabora 9. Kpubble 1 NOBEpXHOCTH BTOPOrO MOPSIIKA

Kontposnphas padora 10. OcHOBBI TEOpUH Py

CTpyKTypa OLEHOYHBIX CPEACTB JJISI TEKYLIEH U TPOMEXKYTOUHONU aTTECTAllH1

HauMeHoBaHHE OLIGHOYHOTO CPECTBA
Ne Ko u HanmenoBanue p 6
€3yIbTaThl O0y4EeHUS
n/n HHAMKaTOpa Y i Texymuit KOHTPOJIb Hpomesyrothas
aTTecTaus
HOITIK-1.1 (06.016 A/30.6 | 3HaeT OCHOBHEBIE Bomnpocsr gist Bomnpoc 1, 2 6unera
3u.3) Crnocoben npuMeHsTs | 0a30BbIe YCTHOTO JK3aMeHa
(byHIaMeHTaTbHBIC 3HaHMs, | MATCMATHHECKUC 3HAHUA | (IHChMEHHOTO)
MOITydeHHBIE B 00JacTH (monsiTHs, METOMBL, | ompoca o TeME,
MaTeMaTHdeCKnX W (wam) | AITOPUTMBI  aireOpl U | paspemy
ECTECTBEHHBIX  Hayk, ¥ | TCOMETPHH) CBA3AHHBIC C
UCIOJb30BaTh  HUX  IIpU MH(OPMATHKOH
aHAIIN3E MPEIMETHOM HH(OPMAIHOHHBIMH
obactu TEXHOJIOTUSIMHU
YMeeT NpUMEHATh KonTponsHsie Bompoc 3 6unera
MOIIK-1.2 (40.001 A/02.5 P
. OCHOBHBIE METOJIBI 1 pa6oter Nel-10 9K3aMeHa: pelIeHue
3H.2) OteuecTBeHHBIH U
. AIITOPUTMBI AJITeOPBI 1 3a/1a4 1o TeMaM, 3a4eT
MEXIYHApOIHBIH OIBIT B
TeOMETPUH B
o0J1acTH MaTeMaTHYECKUX U .
¢byHIamMeHTanbHON
(unM) ecTecTBEHHBIX HAYK, U
MaTeMaTuKe U
HCIIOJIb30BATh UX B HHpOPMATHKE /U1
1 | npodeccuonanbHoit b s
pa3paboTku
JeATENbHOCTH
WHPOPMAIIMOHHBIX
HMOIIK-1.8 (40.001 A/02.5 | TEXHOJIOTHi
Hp.2) [lestensHocTs, Bnaneer  6a3zoBbIME Kostoksrym JIoMONHUTETbHbIE
HalpaBJICHHAsA Ha PEIICHUC | nveTomaMu TIOTYYEHUS BOTIPOCHI Ha 3K3aMEHE
3a/1a4 aHATUTHYIECKOTO VIIyGIeHHBIX 3HAHHUIL
XapaKT
apaxicpa, LA peneHus
MIPEAIoJIaralonInX BEIOOp 1
TEOPETHUECKUX u
MHOT000pa3sue aKTyalbHBIX
NPUKJIATHBIX 3a1a4 B
Croco0OB penIeHus 3a1ad, ¢
oOmactu
HCITOJIb30BaHHEM
byHIaMEeHTAIBHBIX 3HAHUH, HH(OPMALMHOHHBIX
HOJTy4EeHHBIX B 0OmacTn | TEXHOIOTHH
MaTeMaTHYCCKUX U (WIJIH)
C€CTCCTBCHHLIX HAYK




WUIIK-1.4 (40.001 A/02.5 3HaeT OCHOBHBIE MeTO/bI | Bompocs! s Bomnpoc 1, 2 6unera

3H.2) OTeyecTBEHHBIN U U aJITOPUTMBI YCTHOTO 9K3aMeHa
MEXIyHapOIHBII OTBIT JCIATUTHHBI (mnceMeHHOTO)
pELICHNS aKTyalbHBIX U orpoca 110 TeMe,
3HAYNMBIX 337129 pasneny
MIPUKJIATHON MaTeMaTuKy 1
uH(poOpMaTUKN Ymeer npuMeHATh | KoHTponbHbIE Bomnpoc 3 Ounera
n3ydeHHble Metonsl u | pabotsr Nel-10 9K3aMeHa: pelIeHne

WIK-1.6 (06.016 A/30.6 AJITOPUTMBI Ha TIPAKTHKE 3a7ad 1o TeMam, 3a4eT
Y.1) AHaTM3UpOBaTh
BXOZHBIE JaHHBIE pu
pellleHuH 3ama4 B 00JIacTu

2 NPHKJIJHON MaTeMaTHKu U | Biajgeer HaBpIKaMu Konnoksuym JononHuTenpHbie
uH(popMaTUKH pelIeHns MPaKTHIECKUX BOIIPOCHI Ha 3K3aMEHe

3a1a4 Ha OCHOBC
H3YYCHHBIX METOAOB U
AJITOpUTMOB

WIIK-1.8 (40.001 A/02.5
Hp.2) JestensHOCTD,
HalpapJIeHHas Ha PEIICHUE
3a/1a4 aKTyaJIbHbIC H
3HAYMMBIC 331291
MIPUKIITHON MaTeMaTHKH 1
MHPOPMATHKH
AQHAINTHYECKOTO XapakTepa,
MIPEAITIONaralonuX BEIOOp 1
MHOT000pa3ue akTyalbHbIX
CIIOCOOOB PEIICHUs 33134

TumnoBele KOHTPOJBHBIE 3aJ]aHUS WJIM WHBIE MaTepuaibl, HEOOXOOUMBIE Ui OLEHKH
3HaHMW, YMEHWUN, HABBIKOB U (WJIM) ONBITa JEATEIbHOCTH, XapaKTEPU3YIOUIUX HTallbl
(bopMHpOBaHUS KOMIIETCHLIUH B MPOIIECCe OCBOSHHS 00pa30BaTEIbHON IPOrPaMMBI

BapuanT a1 moaArotoBku K KOHTposabHOU padote Ne 1 mo Teme «KomIuiekcHbIe ynciay.

Nel.
5
0303 0
HaiiTy 1eiiCTBUTENBHYIO M MHUMYIO YaCTH KOMILIEKCHOro uncia (101 . 4/
Op30i3 00
Ne2.
Haiiti Mmonynb 1 rinaBHoe 3Hauenue aprymenta ([ [ [][][]) kommiuekcHOro yucia
W L[] ezni.
Ne3.

Haiitu Bce 3HaueHUs1 KOpHENH U MOCTPOUTh UX HA KOMILJIEKCHOM TIJIOCKOCTH A\i 0.

Ned.

N306pa3nuth MHOKECTBO TOYEK KOMITJIEKCHON TIJIOCKOCTH, yIOBJIETBOPSIOIINX HEPABCHCTBY
40 Rez 0L

Nos.
[IpencraBuTh B anredpandeckoit popme 3HaUeHHE (PYHKIIMH KOMIIJICKCHOTO ITEPEMEHHOTO

U
(rMaBHOE 3HAYEHHE apryMeHTa HaXouTcs B mpoMexyTke [1010]; [1]) tg_i .



Neb6.

Joka3aTs Toxaectso: cos [ liz[ 1] ch z.

BapuaHT 1714 moAroTOBKH K KOHTpOJIbHON paboTe Ne 2 o Teme « MHorousneHs». Nel.

Haiitu ocraTok ot menenus MHorodnena f(x) [ 5x* [13x® ] 2x*[] X [113 na mEOro4neH g(X)

X 2.
Ne2.
30 4x 09
[Tonb3ysck cxemoii ['opHepa, pa3ioKUTh Ha MPOCTEHIINE APOOH BBIDAKEHHE 5.
(x 01)
Ne3.

Yemy paBeH 1oKasareb KpaTHOCTH KOopHs 1 s muorownena f(x) [ x® 05X [ 9x* [ 7x [
2?

Ned.

Haiitu Han6Gonbimmii o6l nemutens d(X) maorowneno  f (X) [0 3x* [0 4x [ 7 n g(x) [
X® [15x* [110x® [110x° [J 5x [11.

Nes.

Haiitu xopau ypaBHenus X* [ 3x3 1 8x[ 16 (1 0.

BapuaHT a5 moAroToBKd K KOHTPOJIbHOW padote Ne 3 mo Teme «MaTpuilbl U CHCTEMBI

JIMHENHBIX YPaBHEHUN».

Ne 1 Beruuciaurts

111 2 1 2010
10 0
b 3 0
det' /i 00,02
3 0 2ggpg?
0
2 1 S
N B
41
L2
1
Ne 2 Haiitu o6patayio matpuiy A , eciu
2 110
2
Al \11 10
Il 200

Neo 3 Peunth cucteMy JMHEMHBIX YPaBHEHHUI U ONPEACIIUTh PAHT MaTPUIIbI CUCTEMBI

2% L AXo [IXa [ 2Xa (1 2

X L 2% 2% [ 3% 105

X2 3X3 Xg || 1



\3X1 45 [1X3 [ 1 Xy | 119
O0d 2X1 U 3X2 O 4X3 man 113
Ne 4 Pemuth cucTeMy JIMHEHHBIX YpaBHEHHH, HCTIONB3Ys (hopmyibl Kpamepa

[0 X1 [02X%2 [0 X3 2
0
00 Xa 03xs 01

H02% 0 %0 2% 0 0
BapuaHT 1714 1OAr0TOBKM K KOHTpOJbHOU padoTe Ne 4 o Teme «BekTopHas anrebpay.
Nel
l 00 0

Berauciuth npoeknuo Bekropa a Ll [13: 2; 2[] na oce Bekropa b [IC, eciu b [ 01 4;

6L

OucOLI3;
2; D1l
Ne2
CpenctBaMu BEKTOPHOW aireOpbl BBIYUCIUTH JUIMHY BbICOTBI AP TpeyrojbHHKa C
BEPIIMHAMU B TOYKAX All6e: 0: 03], Bl J02: 1; 2l ucl]1; 10; D1,
Ne3
o 0O 0

U
Bekropsl a u b o6pasyror yron 60°, npuyem a d] 2, b ﬂ # OnpenenuTs yroyl MexXIy

U oo 0o [ Bekropamu €
CDalbwudald3b.

No4
l l

Berauciuth cuHyc yriia, oOpa3oBaHHOTO BeKkTopamu a [ DZ; 1: 0200 uwc O 1. O02:
20,
No5

— 0 0o_—-.0 0O O O
3Hast BEKTOpbI, o0pasyrome tpeyronbauk: AB [ 2a [13b, BC [0 a [16b, CA [ [13a [19b,
O 0

rac€au b Bzaumuo NEPHNCHAUKYIIAPHBIC OPTBI, OIIPCACIIMTL BHYTPCHHUC YIJIBI 3TOI'O TPCYI'OJIbHUKA.

BapuaHT 11711 TOATrOTOBKHM K KOHTPOJIBHOM padote Ne 5 mo Teme «DJIeMeHThl aHATUTUYeCKOM
TEOMETPHUU».

Nel
]

CocTaBuUTh ypaBHEHHE IIIOCKOCTH, epreHauKyspHoii Bektopy N [O[11; 3; 02[] n

orcekaroneil Ha ocu OX oTpe3ok al |5 .

Ne2



CocTtaBUTh YypaBHEHHUS IIJIOCKOCTEH, KOTOpblEe JEISAT IONOJaM JBYTPaHHBIM  yroi,
o0Opa3oBaHHbBIN TUIOCKOCTAMH [116X [115y 112z (05 (1 O0wu x [J 2y [0 2z [05 [ 0.

Ne3

JIBe rpanu Ky0a jiexat Ha MIIOCKOCTIX 2X | 2y[1z[11 11 0m 2x 12yl z[15110.
Beraucnauts 06beM 3TOT0 Ky0a.

Ne4

CocTaBuTh ypaBHEHHE MNIOCKOCTH, TPOXOJISAIIEH Yepe3 NPAMYIO Iepecey eHUsl MITI0CKOCTEH

U

2X1y[13z15 1 0m X 2y 'z 2 [1 0 mapamensHo Bextopy b (1 [12; -1; 11 2],

No5

xO7 yood4 z0O3 x0O21 yds5 z(@O?2
Haiitu paccTosiHne Mexay npsiMbIMU U U u U J .
3 4 02 6 04 01

BapuaHT 17151 1oAroTOBKH K KOHTPOJIbHOM padoTe Ne 6 o Teme «JIMHelHbIe TpoCcTpaHCTBay.

Nel

eee
B npocrpancTtBe R3 3amanb1 BeKTOp X 1 6a3uce D{ 1, 2 3}. KoopauHaTsl BEKTOPOB 3a4aHbl

B HEKOTOpoM Oasuce €[] D{elm, 2D,e3D}. HaiiTn xoopnuHatel BekTopa x B 0Oasuce €[] u
MaTpuIly iepexona ot 6asuca € [1{€1,82,es} x el] [1{eil],e:[1,es1}.

x=(1,4, 1)

e[1=(5,-1,2)

e:l1=(2, 3,0)

el1=(-2,1,1)

Ne2

aaa
Haiitu pasmepHocTH, 6a3uChl CyMMBI U TiepeceueHust moanpocTpaicts 1 L[] 1, 2, 3 [

uH, 0 bl,bz,b3 Ll ap [ (2,1,2)T b, [ (2,3,D1)T a L] (1,1,D1)T u by [ (1,2,2)T as [
(1,3,3)7hs (1 (1,1,013)"

Ne3

CI{I/ITaSI, qToO BeKTopBI 3aJ1aHbI KOOpJII/IHaTaMI/I B OpTOHOpMI/IpOBaHHOM 6331/106,
0 O LN T



opTOHOpMHUpOBaTh cucTemy Bektopos ai [ i, 0, 111 | a;
ol i, 10 asnl1, 0,0l .
Neq
O T HEN
Haiitu yron mexay Bektopom b (1112, 0, 111 u moanmpocTpanctsom Lg 0 al,gz , €CIIH
U ™o T
al 11,100 a0 [11,2,000 .

No5
H X P _H

Haiitu paccrositHme MeXIy MHOTr0oO0pazusMu 11 m 20 o[ Xz,
Hy 00 a,a2 0w Hy 00 by,by [0 a1 [

1,222) b 0 (2021) a [

(2,001,1,2) ub, [ (L,012,0,71)

x (453,22 %0 (1,0021,03)

Ne6
Haiitu 6a3uc oproroHanbHOro jgornosHenus L moamnpocrpanctsa L , HATAHYTOro Ha
00 O 0 ™0 ™0 T
BEKTOPHI a1, Az, a3, €CIA a1 [ 111,1,-1,-201 ,a20 [15,8,-2,-3[] ,a3s00 [13,9,3,8[] .
Ne7

Cunras BCKTOPLBI 3aJaHHBIMU KOOpAWHATAMU B OPTOHOPMHUPOBAHHOM 6aBI/ICC, IMPpOBCPUTH,
4TO CIIeAYIOIHUEC CUCTEMbI BEKTOPOB OPTOI OHAJIbHBI, 1 JOIMMOJHUTL UX 1O OPTOIOHAJIbLHBIX 0as3ncoB
U o T

npoctpanctsa: a1 [ [ 11,-1,1,-3[] ,a.0 [/ 4,
1,5,00]

BapuaHT 111 OATOTOBKH K KOHTPOJIbHOU paboTe Ne 7 o Teme «JIMHEHHbBIE OnepaTophiy.
Nel

—

Omnepartop [J mepeBoaut BekTop X [J (X1,X2, X3) B BeKTOp || D X D . SIBnsieTcs mu orepaTop

Ll muueiinpiM? Ecnu siBsieTcs1, TO 3amucaTh €ro MaTpUILy.

a) S 0 Oxn 2% 3X3;X2 [ 2X3;X1 [13Xs ]
] 2

b) CI(X) [ (X1 [1X3;X2;Xs [11)

No2



0o
Jluneitnswiii onepatop L] B 6asuce e1,62,63 umeet matpuily A . Haiit maTpuiry 3Toro
HRERE (] U U (]
omnepatopa B 6asuce ei1ll,ell2,e3l] , ecam e [ (4,004,003) , e2[1 (8,7,5) , es ] ((J5,001,1) , esl] [
(1,01,1),

01 01 10
] ] ] ]
ell201 (0,1,01) , es] [ (0,1,1), AUI2 1 (1100 .

Yoz o1 1p
Ne3
Jng maTpunbl A HaliTH XKOpAaHOBY (GOpMY U KOpAAHOB Oa3ucC.
70 1 00
[] []
A0 4 4 00
00021200

Neq

Haiitn opToHOpMHpOBaHHBIN 0a3uc, B KOTOPOM OIEpaTOp MPOCTOH CTPYKTYpPhl HMEET
KaHOHUYECKHUH BUJI. 3amucaTh KAHOHUYECKUN BT MATPHIILI OIlepaTopa B 3TOM Oa3uce.

09 05 020
[ U
A0018 013 0310,

Up1s o9 o074

No5

U T O T
Haiitn maTpuity npeoOpa3oBaHus, TEPEBOASAIIECTO BEKTOPHI a1 [ 11, 4,500 a0 [12,3,-
40
] T B T T [ T
as [J1,-2,-100 B Bextoprr b1 1 1J1, 1, 1] , b0 [J1,1,-10) , bs 0 L] 2,1, 2] B TOM %€

Oasuce, B
KOTOpOM 3adaHbI KOOpI[I/IHaTBI BGKTOPOB.

BapuaHT 1511 TOATOTOBKH K KOHTpOJIbHON pabote Ne 8 mo Teme «KBanpaTuuHbie GOpMBD).

Nel

[IpuBectn kBaapaTHyHyr (HOpPMY K KAHOHHYECKOMY ¥ HOPMAJIbHOMY BHIY, HaWTH
JTMHEWHBIE HEBBIPOXKICHHBIE TPEoOpa3oBaHUs, MPUBOASININE KBAAPATUIHYIO (HOPMY K OTHM
BHUAM.



X12 [1X22 [ BXa2 [] 6X1X2 [] 2X1X3 [] 2X2X3

No2

Haiitu Bce 3HaYeHUs mapamMeTpa A, IPH KOTOPBIX TOJI0KUTETBHO ONpe/ielieHa KBaJpaTHuHas
dhopma:

2X12 [1 2X22 [1X32 [] 2[1XaX2 [ 6X1Xs [] 2X2X3

Ne3

BbLIICHUTB, 4TO B CJEIYIOIIMX MHapaXx KBaJApaTH4YHBLIX (opM oxHa (opma sBiseTcs

MOJIOKUTENBHO  ompeneseHHol. HailTm  HEeBBIpOXKICHHOE JHMHEHHOE mpeodpa3oBaHUE,

NPUBOJIAIIEE MOJIOKUTEIFHO ONpeneiaeHHylo (opMy K HOPMaJIbHOMY BHIY, a JAPYIyl0 — K
KaHOHHUYECKOMY:

f [ X:? [126X2% [110X1%2 g [ X12 [156X2? [116X1Xz

BapuaHT 111 moAroToBKM K KOHTposIbHOH padore Ne 9 mo teme «KpuBble 1 MOBEpXHOCTU
BTOPOI 0 MOPALKAY.

Nel

OmnpenenuTh BUJ KpUBO# 2 opsiaka. Haiitu nieHTp. 3anucaTh B KAHOHMYECKOM BHJIC, HANTH
KaHOHUYECKYIO CHCTEMY KOOPJIMHAT.

a) 9x2 [116y? [1 6 [] 8y (1144 (1 0

b) 9y? (1 7y (116 [1 0

Ne2

CocTaBUTh ypaBHEHUE U ONPEACIUTHh TUIl KPUBOW BTOPOIO MOPSAKA, IPOXOAAIIEH uepe3 5
TOYEK, 3aJJaHHBIX CBOUMU KOOPJAUHATAMU:

(0U1,01), (1,0), (0,2), (3,2) ,(2,3)

Ne3

I/ICCJ'IC,HOBaTI) 3aBHUCHUMOCTD THIIA KpPIBOﬁ OT ImapaMeTpa A

4x2 ] 200xy[] y* 10

No4

CocraBuTh ypaBHEHHE KacaTeIbHON K KpUBOM B TOUKE: X2
Y2

— 001, (3,1);

12 4

5x2[] 6xy[] 5y? [116x[116y[116 [1 0 (0,1)

BapuanT a1 noarotoBku K KOHTpoJbHOH padote Ne 10 o reme «OCHOBBI TEOPUH TPYII».

alla’llial, rme @, at — Mycrs
3aJJaHO MHOKECTBO KOMILICKCHBIX YHCEN BHA:



IPUHAISKAT MO0 JEHCTBUTENBHBIX Yncell. BBeCTH onepaluy CIOKEHUS U YMHOXKEHUS
KOMILJIEKCHBIX YHCEIl ¥ IOCTPOUTH anre0py KOMIUIEKCHBIX YUCEIN. SIBnsercs num 3Ta anredpa
KOMMYTaTUBHOM 10 YMHOXKEHHIO? SIBjIsieTCs i 9Ta anreOpa JTMHEHHOW anreOpoii ¢ 1eaeHueM?

No2
[TocTpoliTe HUKINYECKYIO TPYIITY, TOPOKIAEMYIO IEPECTAHOBKAMU BUAA!
[] []
01234 50
[] []
[]
15314 U
0 201
[]
Ne3
3a)1aH MHOT'OYTOJIBHUK CIITMCKOM KOOPAWHAT BCPIINH!
X -1 2 y -2
y 1 2 -2 -2

Martpuia apduHHOrO IpeoOpa3oBaHUsI UMEET BU:

02140
AC000221000

Braucnute KOOpauHATHI BEPIIUH IMOCTE MPeoOpa3oBaHMs, HEHTPbl (OpPMBI QUTYpPHI U
IJIOMIAIU /10 M TTOCJe TPeoOpa3oBaHus.

Kputepuu orieHKH KOHTPOJIBHBIX padoT:

— OLIEHKA “3aYTEHO’ BBICTABIISIETCS IIPU MTOJIHOM PACKPBITUM TEMBI KOHTPOJIBHOU
pa60TBI, a TaK¥XKE IIPpH TTOCTICAO0BATCIIBHOM, YETKOM U JIOTHYCCKHU CTpOfIHOM €€ U3JIOKCHUMH.

CTy,HeHT OTBCYACT HA JOIMOJIHUTCIIbHBIC BOIIPOCHI, I'PaMOTHO 00OCHOBBIBAET IIPUHATBIC pEIICHUS ,

— OICHKa “He 3a4yTeHO” BBICTaBJIAETCI 3a cC1adoe W HEMOJIHOE PACKPBITHE TCEMBI
KOHTpOHBHOﬁ pa6OTbI, HCCAaMOCTOATCIIbHOCTb U3JIOKCHHA MaTE€pualia, BEIBOJALI U MMPEAJIOKCHHA,
HOCAIIINEC O6IJ.[I/II\/'I XapaKTEp, OTCYTCTBUC HATTIAAHOI'O IIPCACTABICHUS pa6OTBI, 3aTPYAHCHUA IIPpH
OTBCTaX Ha BOIIPOCHI.

KomnokBuym — Hambonee pacrnpoCTpaHEHHBIH METOA TEKYIIEro KOHTPOJIA 3HAHUU
yuammxcs. Ilpu yCcTHOM oOIpoce YCTaHaBIMBAETCA HEMOCPEACTBEHHBI KOHTAKT MEXKIY
IIpernojaBaTesieM M ydJalnumcs, B IIpoIecce KOTOPOro MpPernojaBarellb MOIydaeT MIMPOKHUE
BO3MOKHOCTH IS U3YYEHUS UHANBUAYAIBHBIX OCOOCHHOCTEH YCBOEHUS yYaIIUMUCS Y4eOHOTO
Marepuana. lleqp KOJIJIOKBHMYMa: TeKyllas MPOBEpPKAa 3HAHWW yYalllMXcs; MpOBEpKa YMEHUM
y4Yalmxcs MIMCbMEHHO U3JIaratb MaTepual.

[lepeuenb Tem, BKIIOYEHHBIX B KOJJIOKBUYM MEPBOI'0 CEMECTpa, MPUBEIICH HUXKE:

Tema 1. KommiekcHble yncna

Tema 2. MHOrOo4JIEHbI

Tema 3. MaTpulibl U CUCTEMBI TMHEWHBIX ypaBHEHUN



Tewma 4. Bextopnas anredpa

Tema 5. Di1eMeHTHI aHATUTUYECKOU F€OMETPUH
B K0JII0KBUYM BTOPOIo ceMecTpa BKJIIOUEHBI CIEAYIOIINE TEMBbI:

Tema 6. JIunelinbie IPOCTpPaHCTBA

Tema 7. JIunelinble onepaTopbl

Tema 8. KBagpatuunsie popmbl

Tema 9. KpuBble 1 TOBEPXHOCTH BTOPOIO MOPsIIKA

Tema 10. OcHOBBI TEOpPHH TPy

Bonpocs! a1 npoBegeHUs KOJUIOKBUYMa IO JUCHUIUIMHE «AnreOpa M aHaIUTHUYECKas
TEOMETPUS» IS KaXKJI0M M3 IEPEUHCIIEHHBIX TEM IIPUBEEHbI HIXKE:

Tema 1. KommiekcHele uncna

1.1. IlpsaMoyrospHas ¥ NoJIsIpHAs CUCTEMBbI KOOpAMHAT. B3auMOCBA3b KOOPAMHAT TOYEK B
CUCTEMaX.

1.2. Anrebpaunueckas (opma KoMIJeKCHOro uyucna. JleficTBUs Hal KOMIUIEKCHBIMU
YU CIIAMH.

1.3. Tpuronomerpuueckasi popMa KOMIIJIEKCHOTO YUCJIA.

1.4. Bo3BeneHue KOMIUIEKCHOIO 4YHMCJa B CTENEHb C LedbIM mokaszareneM. dopmyna
Myagpa.

1.5. N3BnedyeHue KOpHs U3 KOMILIEKCHOTO YUCIIA.

1.6. IloxazarenbHas popMa KOMIUIEKCHOTO YK CIIA.

1.7. V3BnedyeHue KBaAPATHOIO KOPHS M3 KOMILIEKCHOTO YHCia B adreopandeckoi hopme.
Tpuronomerpuueckue GyHKIHUNA OT KOMIIJIEKCHOTO YU CIA.

Tema 2. MHOro41€HbI

2.1. MHorouneH OT oOfHON nepeMeHHOH. JlelictBus Haag MHorowieHamu. KopHu
MHOrouJsieHoB. Teopema be3y.

2.2. Cxema ['opHepa.

2.3. KpaTHble KOpHH.

2.4. HanGonbImuii oOIIHii 1eMTeNh IBYX MHOTOYJICHOB. Anroput™ EBkina.

2.5. CBoiicTBa AEIMMOCTH MHOIOUYJIEHOB.

2.6. B3auMHO IpOCThIE MHOTOUJICHBI.

2.7. CBoiicTBa B3aMMHO IIPOCTBIX MHOTO4JICHOB.

2.8. KopHu kBasipaTHOr0 ypaBHEHUS

Tema 3. MaTpulbl U CHCTEMBI JINHEWHBIX YPaBHEHHUU

3.1. Matpuupl, 1eiicTBHS C MAaTPULIAMU — OCHOBHBIE CBOMCTBA.

3.2. Ilonstue onpenenuresns 2-ro, 3-ro U n-ro nopsiaka. Beruucienue onpeaenuTeneii 2-ro,
3-T0 OPSIKOB.

3.3. OcHOBHBIE CBOICTBA OINPEIETUTENCH.

3.4. Beluucinenue onpenenuTesied n-ro nopsiaka, reopema Jlammaca.

3.5. O6paTHas MaTpula, BHIYMCIEHHE 0OpAaTHBIX MaTPUII.

3.6. KpamepoBckue CHCTEMBI TMHEHHBIX YPAaBHEHUH, UX PELICHHUE.

3.7. MeToj mocienoBaTeIbHOrO0 MCKJIIOYEHUs IepeMeHHBbIX (Meron ['aycca) pemieHus
CUCTEM JINHEWHBIX YPABHEHUN.

3.8. JIuneliHas 3aBUCUMOCTb U JIMHEHHASI HE3aBUCUMOCTh CTPOK (CTOJIOIIOB) MaTPHULIBI.
Caoiicta JI3 u JIH3. ba3uc u panr cTpok.



3.9. Panr Matpuisl. Beruucnenne paHnra MaTpuiisl.

3.10. OnHOpOAHBIE CUCTEMBI IMHENHBIX ypaBHEHUI. DyHaaMeHTaabHas cucTeMa PeLICHUI
OJTHOPOJIHBIX YPaBHEHUH.

3.11. HeomHopoaHnele cuctembl JIMHEWHBIX ypaBHeHui. Teopema Kponekepa-Kamemm.
OOiiree pernieHrue HEOJHOPOAHOM CUCTEMbI JIMHEHHBIX YPaBHCHHI.

Tema 4. BekTopHas anrebpa

4.1. IloHsiTMe BEKTOpa, CIOXKEHHE U Pa3sHOCTh BEKTOPOB. Pa3noikeHne BEKTOpa 1Mo Tpem
HEKOMIUTaHAPHBIM BEKTOpaM.

4.2. CxangapHOe U BEKTOPHOE YMHOKEHUE BEKTOPOB. OCHOBHBIE CBOICTBA.

4.3. CmemaHHOe mNpou3BeneHHE BEKTOpoB. CBOMCTBA CMENIAHHOTO MPOU3BENCHUS
BEKTOPOB.

Tema 5. DneMeHThI aHATUTUYECKOU reOMETpUn

5.1. YpaBHeHue NpsAMON Ha MIJIOCKOCTU. YTOI MEXAY ABYMS IPSIMBIMH.
5.2. Obmee ypaBHeHHE TpAMO. PaccTosiHue OT TOUKHM A0 MPSMOH.

5.3. IlpeobpazoBanue mpsiMOYTOJIBHBIX KOOPAUHAT.

5.4. IlonspHas cuctema kKoopauHat. HopmanbsHOe ypaBHEHHE MPSIMON.
5.5. O0mee ypaBHEHHE IJIOCKOCTH. YTOJI MEXKY TUIOCKOCTSIMH.

Tema 6. JIuneliHpie IPOCTpPaHCTBA

6.1. Onpenenenue JIMHEHHOro npocrpancTea. [Ipumepsl.

6.2. CBolicTBa TMHEIHOT O MPOCTPAHCTBA

6.3. JInuHeliHas 3aBUCHMOCTD IEMEHTOB JINHEHHOI O IPOCTPaHCTBA.

6.4. CBoiicTBa cUCTEM BEKTOPOB.

6.5. ba3uc nuHENHOro NpoCTpaHCTBA.

6.6. Pa3aMepHOCTh TMHEWHOT O IPOCTPAHCTBA.

6.7. IIpeobpazoBaHre KOOPAWHAT BEKTOpa IIpH 3aMeHe Oa3uca.

6.8. OnpeneneHue IMHEWHOTO MOANPOCTpaHCTBa. JInHelHas o0oouka. 6.9.
[lepeceuenne u cymMMa JMHEHHBIX TOAIIPOCTPAHCTB

6.10. Ilpsmas cymMa JMHEHHBIX TOANPOCTPAHCTB. 6.11.

Pa3mepHOCTh TMHEHHOr0 NOAIPOCTPAHCTBA

6.12. Onpenenenue eBKINAOBA IPOCTPAHCTBA.

6.13. IIpouecc oproronanuzamnuu ['pamma-IlImuara.

6.14. HepaBencto Kommu-byHsAKOBCKOro.

6.15. HopMupoBaHHbIE TPOCTPAHCTBA.

6.16. OproronanbHoe gonojaHeHue. IlocTpoeHne opToroHaabHOro 10N OJIHEHUS.
6.17. YHUTapHOE MPOCTPAHCTBO.

Tewma 7. JIuneiHbie onepaTopbl

7.1. OnpeneneHne U MpUMeEpbl JIMHEWHBIX orepaTopoB. Aapo u 06pa3. Jledekr u paHr.

7.2. Matpuiia IMHEHHOT 0 OnepaTopa u ee mpeodpa3oBaHHUE.

7.3. XapakTepUCTUUECKOE ypaBHEHHUE MaTpHuIllbl. JIsmOna-mMatpuna. AHHYJIMPYIOIIUNA U
MUHHMMAaJIbHBII MHOT O4JIEHBI.

7.4. XapaKkTepuCcTUUECKOE ypaBHEHUE JIMHEHHOTO OIepaTopa.



7.5. CoOcTBEHHBIE 3HAYCHHS M COOCTBEHHBIE BEKTOPHI JIMHEHHOTO OrepaTopa.

7.6. CBoiicTBa COOCTBEHHBIX BEKTOpPOB. BbluncieHHMe COOCTBEHHBIX BEKTODPOB.
OproronanbHas MaTpuiia. OpToroHaisHOE MPeodpa3oBaHHUE.

7.7. IHBapuaHTHBIE TOANIPOCTPAHCTBA.

7.8. TpeyronbHas ¢popma.

7.9. JInnelHbIe onepaTopsl IPOCTON CTPYKTYPBHI.

7.10. XKopnanosa dopma.

7.11. XKopnanos 6a3zuc.

Tema 8. KBagpatuuansie popMbl

8.1. OcHoBHblEe ompenencHUss KBaApaTU4HbIX (opm. JluHeiiHoe npeoOpazoBaHue
MepEMEHHBIX

8.2. KaHoHMueckuii B KBapaTUIHON (OPMBI

8.3. Anroput™m Merona Jlarpanyka npuBeneHUs KBaAPAaTUYHON (OPMbI K KAHOHUYECKOMY
BULY

8.4. OproronansHoe npeodpazoBaHue KBaapaTuIHOH Gopmbl. [IpuBeneHne KkBagpaTHUHON
(GopMbl K KAaHOHHYECKOMY BMIYy INpH IOMOIIM IpeoOpa3oBaHUs IEPEMEHHBIX C BepXHeH
YHUTPEYTOJIbHON MaTPULIEH.

8.5. 3aKOH uHEepUUn

8.6. Kpurtepuii CunbpBectpa

8.7. ITapa xBagpaTHYHBIX (HOPM

Tema 9. KpuBbie 1 TOBEPXHOCTH BTOPOI'O MOPsIIKa

9.1. OcuoBHuble onpeneneHusi. [IpeoOpa3zoBaHusi KOOpAUHAT: MapaUIeNbHBIA MEPEHOC U
MOBOPOT; OOLIHIL ciyyail.

9.2. IlpuBenenue KpUBOM BTOPOTO MOPSAIKA K KAHOHUYECKOMY BUY.

9.3. llenTpanbHbIE U HELIEHTPAJIbHBIE KPUBBIE BTOPOI'O MOPSAIKA

9.4. Knaccudukaius KpuBbIX BTOPOro MOpsiiKa

9.5. OpToronanbHOe Mpeodpa3zoBaHUE MEPEMEHHBIX KPUBOI BTOPOTO MOPsIKa

9.6. Pacnanaromuecs: KpMBbIE BTOPOIO MOPsAKA.

9.7. Teopema €IUHCTBEHHOCTH.

9.8. Dmmnc. Onpenenenue. BeiBog kaHOHMYEeCKOro ypaBHeHus. MccinenoBanue QpopMbl.
JupekTpuchl U KacaTesbHble. ONTHYECKHE CBOMCTBA.

9.9. T'unep6ona. Onpenenenue. BeiBoa kaHOHMYECKOro ypaBHeHus. MccnenoBanue Gopmsl.
JlupekTpuchl U KacateibHble. ONITHYECKHE CBOMCTBA.

9.10. ITapaboina. Onpenenenue. BeiBoa kaHoHU4eckoro ypasHeHus. Mccienoanue GopMsl.
JupexTpucel u KacareybHble. ONITUYECKHE CBOMCTBA.

Tema 10. OcHOBBI TEOpHUH TPYIII
10.1. HekoTopsie 0011Me MOHATHS aareOpbl. AKCHOMBI T'PYIIIIBI.
10.2. Iloarpynnsl. Knaccel cMexxHOCTH.
10.3. [luknuyeckue rpymnimsl.
10.4. ApucdmeTrka OCTaTKOB.
10.5. ®dynkuusa Ditnepa.
10.6. MynbTUITUKaTHBHBIE OOPAaTHBIE TTO MOJYJIHO N .

10.7. Anroputrm EBxinna. Pacimmpennsiii anroputm EBkimaa.



10.8. Kwuraiickast Teopema 00 ocTaTkax.

10.9. Koneunsie noss.

10.10. HopMaJibHBIE TOATPYIIIBI ¥ (PaKTOPTPYIIIIHL.

10.11. Knaccel CMEXKHOCTH 110 HOPMaJIbHOM MOATpyIIE ¥ (GaKTOpPrpyrma.
10.12. T'omomopdusm.

3a4eTHO-9K3aMEeHallNOHHbBIC MaTepHadbl Uil TPOMEKYTOYHOM aTTeCcTaluu
(3Kx3ameH/3a4eT)
3auer gBisIeTCA (bOpMOfI HpOMeX(yTOqHOﬁ aTTeCTalluu CTYJACHTA, onpcacsicMas y‘le6HI—;IM
IUTAHOM TOATOTOBKHM 1O HampaBlieHHro BO. 3ader cmyxuT (QopMoil MpPOBEPKH YCIEIIHOTO
BBHITIOJIHEHUS OaKajlaBpaMy KOHTPOJIbHBIX pabOT U yCBOEHHUSI OCHOB y4eOHOIr 0 MaTepuara.

Tunossle 3anauun 11s 3a4eTa o aucuurrHe (1 cemectp)
Tema 1. Komniexcubie uncna 1.1.
Borancimuts

cos(] +1)
3anucaTth 1EHCTBUTENBHYIO 1 MHUMYIO YaCTH KOMIIJIEKCHOT'O YHCIIA.
1.2. Hatit x u y[JR:
(C-2)2+30) O O
3i—1 10 8= +1[
1.3. U3Bneuyb KopeHb U3 KOMIUIEKCHOTO YK Clla

V2 -2[]

1.4. BoruncnuTh, OTBET 3amucaTh B TPUTOHOMETPHUUECKOM, alre0pandeckoil M I1OoKa3aTeIbHON
dopmax:

0=03-0
1.5. 1306pa3uth 06J1aCTh HA KOMIUIEKCHOM IJIOCKOCTH, 33JaBa€MYI0 HEPaBEHCTBOM:

|0+ 0 —-1|<5
1.6. BeuuciauTh, OTBET 3alMcaTh B TPUTOHOMETPUUECKOH, anredpandeckoi M rokaszaTelbHON
¢dopmax:

(V3-i)3-V2-2
Tewma 2. MHOro41€HbI
2.1. BbINOJHUTB EJIEHUE C OCTATKOM
20 =30 +0 —=50+7wa30 +40 —[+2

2.2. He ocymiecTBiisisl JeJ€HUS M HE MCIOJb3ys cxeMy ['opHepa HalTH OCTaTOK OT JEJICHHS
nommuoma 20— 301 +[1 —50+7naS5]—3

2.3. OnpenenuTb KpaTHOCTb KOpHS [] = 2 moimHOMa
2x —11x +18x —4x-—8.
Pa3noxuTh NOJIMHOM Ha MHOXKUTEIH.

2.4. Paznoxuth momuHoM 2 [1 — 3] + [1 — 50 + 7 mo crenensm [ =—2, ucnonb3ys cxemy ['opHepa.



2.5. IlocTpouTh MOJMHOM HAaUMEHbILEH CTENEHU C ACUCTBUTEIbHBIMU KO3(PPUIHEHTaAMH, €CIIH
€ro KOpHHU:

(1 =20 —1xparnoctu 1, [| =2 — [] kpatHoctu 1 u [J =3 kpaTHOCTH 2.
2.6. Haiitu HO/I 1ByX moJmHOMOB

(0)=0 —70 +80 —70+7ul(0)=30 —70 +30 —7

2.7. TMonwesysick anroputmMoM EBKinaa, momodpats moamHOMBI M 1(X) 1 Ma(X) Tak, 4T00BI
f(X)M1(x) + g(x)M2(x) = [(x), rae [J(X) — HOJl momuromoB f(x) u g(x), [1([1) =[] +30 +
O +0 +30+1u () =0+20 +01+2.

2.8. Ilonp3ysce amroputmMom EBkimna, momo6parh momuHoMbl Mi(x) u Ma(X) Tak, 4TOOBI
fX)M1(X) + g(X)Ma(x) = 1,rme () =01 -0 =40 +40+1wu(0)=0-0-1.

Tewma 3. MaTpuusl 1 onpenenuTeny

3.1. BeraucauTh onpenenuTens

1 2 -1 -1
8 -1 -7 | 10
a),
2 7 4
n5-1 -1
301
201 1 0 0 0
1 20 1 -« 0 O
b) 0 1 27 0 0
0 00 e 1 27
20000000 1 0 .. 00
1 20000 1 e 0 0
1 2¢ o0nnn 0 0
0 oo 00 12

0-10 -14 16 -30 10
U U
04 8 -10 18 710J

3.2. Beraucmuth panr Mmatpuiel (110 18 -22 40 17 [ MeTOa0M OKaiMJICHUS MUHOPOB.

N U

O

o1 o7 a0 17 394

3.3. Haiitu o6paTHyo MaTpuily kK MaTpuiie A:



1 335
ayl= 7 -2 1

12 6
2 8 -1
0 5312 =2
b) [ =
) 2 -3 11 7
1 2 9 5

3.4.* BeruncauTb A?, ecin

/1 1 1 1
1 0
D=| R [ 0 ... 00 )\ anng:e
L ol
3.5. Beuucauth [ G T BT ( )/
201 3
a) 7 [+1 -
01 2 -1
= -0 2-0
b) 1 0
0 -
0 0 0 O
O 0

Tewma 4. Cucremsl TMHEHHBIX YpaBHEHHM

4.1. Pemuth ¢ moMomipio popmyn Kpamepa cucteMy ypaBHEHUI:

02x 3y [0 z [ 5,
(]
Ox Oy 2z09,

DDZnyDzD&

4.2. Haiitu pyHaameHTalnbHy0 cucreMy peuenuii s CJIOY

Ox 02y 0 zOt0O0,
(]
Ox 02y 0 zOtoo,

DDxDZyDzDStD

0.

4.3. BoIsICHUTB, 00pa3yIOT JIM CTPOKH KaKJOW M3 MATPHII
30 24 43 -50 -5
0= 9 -15 8 5 2
4 2 9 20 3



4 2 9 20 3
=1 -11 2 13 4
9 —-I5 8 5 2

(yHIaMEHTAIbHYIO CUCTEMY PELICHU 1 CUCTEMBbl YpaBHEHUI:

30 +400 +200 +00+60 =0
SO+900 +700 +40 +70 =0

40+30 —-0-0 +110 =0
0+60+80+50 —40 =0

4.4. UccnenoBaTh CHUCTEMY YpaBHEHHUH HA COBMECTHOCTb, MCIIOJB3YS METOJ HCKIIOYEHUS
HEU3BCCTHBIX

2417+ 1417 +3001 +4000 +411=28

3601 +2101 +450] +6101 +621=43

4801+ 280 +600 +820] +830[

600) +350) +7501+9901 +102L] =69

Ha onenky «3» OyneT cucremMa ¢ MEHbIIIUM KOJIMYECTBOM MEPEMEHHBIX.

Tewma 5. BekTopHast anrebpa

U 0o 0
5.1. Beraucnuts npoektmio Bexropa @ [1[13; 2; 2[] ma ock BexTopa b c, ecrm b 0 L1 01; 4;
6L
OucO0]3:
2: 1L,
o o 0

]
2, b D‘ # OnpenenuTh yroja MexIy

5.2. Bekropsl a u b o6pasyror yron 60°, npuuem a d]

0o 00 il
Bektopamu ¢ [ a [lbud (Jal3b.

U U]
5.3. BerauciuTh cuHyC yria, odpasosannoro Bekropamu a [ 12; 1; 021 uc O0L11; 02; 201,
. O 0.0 [ 0 0
5.4. 3nas BeKTOPBI, 0Opasyromme TpeyroapHuk: AB [1 2a [13b, BC [1 a [16b, CA [ [13a [19b,

o 0
rie a u D B3auMHO nepHeHAUKYISIPHBIE OPTHI, ONPEAEIUTH BHYTPEHHHE YIIBI 3TOrO
TPEYrOJIbHUKA.

5.5. CpeactBamMu BEKTOPHOH anreOpbl BBUUCIUTH ANMHY BbIcOTBI CH TpeyrompHHKa C
BepumHamu B Toukax Al16; 0; 2[1, BL12; -3; -2[1ucl1; 0; 101

O o U N
5.6. Bexropst a u b o6pasyrot yron 120°, npuuem a d] L4 b D‘ i OnpenenuTs yroia MexXay

g o 0o oo 0o



Bekropamu ¢ [ 3a (12bud Ja J3b.

0 O O
5.7. ByayT au KOMILIaHAPHBIMH BEKTOPHI & 0l)2: -1; 020, b0oll2; 1; 10 ucOll1; 0O2;
2017
[l oo
5.8. Haiitu pasnoxenne Bexropa C [1111; 4; 20 no 6asucy cocrosmemy u3 sextopos p [ [11;
5; 3]
,qO0Ll4; 1; 200, rold3; O1; 200,

DD B J 0o

5.9. BekToph a 1 b B3anMHo TeprenuKyaspHbL 3Has, uto a (| 6, b [‘ é, BBIYUCIIMTE XD# ‘
0 00 0 0
npu ycnosuu, uto X [1a [12b,Y [0 7a [J2b .

5.10. CpencTBaMu BEKTOPHOM anreOpbl BEIYUCIUTD II0MAb Tpeyronbanka ABC, ecin

—_— —_—

AB 0[J2;:1; 0 2[],BC 0[13;-2;6[1.

5.11. JTans koopauuatet Touek AL L11; 1; 101, B O[J1; 2;3[],C OLI3; 0; -2, D(2, 1,0).

Bsrancimts (2AB 1 CD) @ZBC ‘éAD, L asl e, [acl ]z

5.13. Onpenenuth, OyaeT a1 HapasiesorpaMM, MOCTPOSHHBIX Ha TPUBEEHHBIX K 00IIeMY Hadaly
BekTopax [ |1 =201 —4[1 u [I[] =[] — 5[] kak Ha CTOPOHAX, MPSAMOYT'OJIbHUKOM HJIN

0o 0
poM6oOM, eciu a U D B3auMHO TepreH MKy ISIPHbIE OPTHI.

Tema 6. [IpsiMast Ha IIOCKOCTH

6.1. 3nas nBe coceqnue BepmuHbl A (-6; 1) u B (-9; 12) napamtenorpamma ABCD u touky O (0;
7) nepecedeHus TUaroHaiei, HalTU ero oI Ib.

6.2. 3nas aBe coceqnue BepmuHbl A (6; 1) u B (9; 16) mapannenorpamma ABCD u touxy O(10;
7) mepecedeHus JuaroHaiel, COCTAaBUTh yPaBHEHUS €ro CTOPOH.

6.3. B TpeyroJyibHUKE, BEPIIMHAMHU KOTOPOTO ABILIIOTCS ToukHu K (2; -6), M(6; -1) u P(4;0), HaiiTn
JUIMHY NEPHEHANKYJIApa, ONyHeHHOro u3 BepimHbl K Ha menuany MH.

6.4. CocTaBuTh YypaBHEHUE NpPsAMOM, mapamieabHoOl mnpsMbiM X-3y+10=0 u x-3y+15=0 u
MPOXOASIIEH TOCepeIUHE MEXKITY HUMH.

6.5. CoctaBUTh ypaBHEHHUS BBICOT TpeyroiibHrka ABC, ecim n3BeCTHBI ypaBHEHUS €r0 CTOPOH SX -
4y-1=0, x+10y-11=0 u 3x-y-7=0.

6.6. CocTaBUTh ypaBHEHHUE MIPSAMOI, MapaenbHon npsaMon 5x-12y+18 =0, paccTosiHre KoTOpOit
1o Touku M (1;7) paBHo 9.



6.7. CocTaBUTh ypaBHEHME IIPSAMOM, MApauIEIbHON IpAMOMN 8Xx-0y+7=0, OTKIOHEHHE OT KOTOPOH
touku M(0;0) paBHO -7/.

6.8. B TpeyronpHuke, BepiumHaMu Kotoporo spisitotcest Touku K(1; 4), M(-2; 0) u P(1;2), naiitu
yToJ Mexay ctopoHor MP u mennaHoi, npoBeaeHHON U3 BepiunHsbl K.

6.9. CoctaButh ypaBHEHUs CTOpOH TpeyroabHuka ABC, ecnu nanbl ojHa U3 ero BepmuH B (3; 7)
U ypaBHEHHS IBYX BbICOT 8Xx+3y+1=0 u 5x+y-17=0.

6.10. CoctaButh ypaBHeHHs cTOpoH TpeyroasHuka ABC, ecnu nansl onna u3 ero BepmmuH C (-9;
-3) u ypaBHeHUs BBICOTHI 9X-8Y-1=0 1 Mmenuansl 5x+4y-9=0, mpoBeIeHHBIX U3 OAHON BEPIINHBL.

6.11. 3uas Bepumubl A (-6; -1), B (-9; 16) u C (10; 7) TpeyroyipHUKa, COCTABUTh YPaBHEHUE
BBICOTBI, TPOBEACHHON U3 BEpIIUHBI B.

6.12. 3nas BepumnHbl A (-6; 0), B(0; 16) u C(10; -3) TpeyroibHHKa, COCTAaBUTh ypaBHEHHUE
OMCCEKTPHUCHI, TIPOBEACHHOMN U3 BEPUIMHBI A.

6.13. 3nas Bepmunbl A (-6; 1), B (-9; 16) u C (10; -7) TpeyrojibHHUKa, COCTAaBUTh ypaBHCHHE
MEJIMaHbl, TPOBEIECHHON U3 BeplIMHBI C.

Tema 7. IIpsiMast 1 MIOCKOCTh B IPOCTPAHCTBE.
O

7.1. CocTaBUTh ypaBHEHME IIOCKOCTH, MeprmeHaukynspHoi Bektopy N 011, 3; 020 n

oTcekaromer Ha ocu OXx oTpe3ok a 15 .

7.2. CocTaBUTh YpaBHEHHUsI IUIOCKOCTEH, KOTOpbIE MENAT IOMOoJIaM JBYTPaHHBINA Yroi,
o0pa3zoBaHHbIN miIockocTsaMu 116X 115y 112z 005 0 0ux 02y 02z 050 0.

7.3. CocTaBUTh YpaBHEHHE ILIOCKOCTH, TPOXOISIICH Yepe3 TOUKH All1l: 2: 4l uBl102; 3;

11L] mapannensno ocu Oz .

7.4. ]1Be rpanu Ky0a JexXaT Ha MIIOCKOCTAX 2X[ | 2y 1z 11 11 0wm 2x'12yl1z15710.
Brraucnauts 06bem 3TOr0 Ky0a.
Ox OS5y O0zOo7

7.5. CocTaBUTh KAHOHMYECKHUE YpaBHEHUs NPAMON [ .

03x 04y 0z0080110

7.6. CocTaBUTh ypaBHEHUE INIOCKOCTH, IPOXOJAIIEH Yepe3 NPSMYIO IepecedeHus II0CKOCTEN
0

2Xy 1320151 0m X 2yl z[) 2 [ 0 mapamtensHo BekTopy b [1 [12; -1; 11 2[],

7.7. CocTaBUTh ypaBHEHUE IIJIOCKOCTH, IPOXOMASIIEH Yepe3 NPsIMYH MEepecedeHus MI0CKOCTeN
3x 12y 1zl 311 0umx02z [J0 n mepneHIUKYIAPHO MI0CcKoCcTh X | 2y 1z 15110.



7.8. CocTaBUTh ypaBHEHUE IJIOCKOCTH, IPOXOMASIIECH depe3 NPsIMYI0 MEPECEUeHUs MI0CKOCTEN
2X[1yl1zl11 110w X[ yll 22011 11 0 mapamielibHO OTPE3KY, OTPAHUYEHHOMY TOYKaMU

P(2, 5 113)uK@3, 12, 2).

U
7.9. CocTaBUTh ypaBHEHHE IIIOCKOCTH, mapaiiensHoi Bektopy b [1112; 1; 10 u orcexaromeit
Ha ocsix Ox u Oy oTpe3ku 3 U -7 COOTBETCTBEHHO.
7.10. Hansl BepmmHbl TpeyrossHuka A(3; -1; -1), B(1; 2; -7) u C(-5; 14; -3). CocraButh
IapaMeTpUyYeCcKUe ypaBHEHUS OMCCEKTPUCHI €0 BHYTPEHHETO YIJla IpU BeplinHe B.

7.11. CocTaBUTh ypaBHEHHE IJIOCKOCTH, OTKJIOHEHUE TOYEK KOTOPOM OT IJIOCKOCTH  4X[
4y(1 2211 3 1 0 paBHO -3.

7.12. Ilepecekaer mu IOCKOCTh 5X | 2y z['1 [1 0 oTpe3ok, orpaHudeHHbIH Toukamu P(1,
4, 11 3)uK(2, 5, 0). OrBeT 000CHOBATH.

xO7 yood4 zOo3 x021 yoob zo2
7.13. HaiiTu paccTOSIHUE MEXIY MPSMbIMU (] N u ] [] .
3 4 02 6 14 01

7.14. Ha ocu Oy HaiiTu TOuKy, paBHOynajieHnyto ot touku P(1, [ 2, 0) u mockoctu
3X[12yl16z19010.

X1yl zO1
7.15. Beaucnuts paccrosinue ot touku P(3, 3, 5) mo npsimoii . 1 0 ) 0

7.16. BaucauTh yribl, 00pazyemMble HOpMaJblo K HHOCKOCTn\ngyD4DO, U pacCTOsHUE P OT
Hayayia KOOpJIUHAT J10 MJIOCKOCTH.

7.17. BpruauciuTh 00bEeM MUpaAMHIbI, OTpaHHUYeHHOW miIockocThio X[ 2y[13z[112 [1 0 m
KOOPAMHATHBIMH TIJIOCKOCTSIMH.

7.18. Beruucauth paamyc cdepsl, Kotopas kacaercs rutockocter 6X[12y[13z[03[] 0 wu

6x[J2y[13z120 [J 0.

7.19. Onpenenuts, aexat v Touka P(2, 11, 1) u Hayalo KOOPAMHAT MO OJIHY WJIM MO pa3HbIE
CTOPOHBI OTHOCUTENBHO MI0CKOCTH 5X[ 1 3y 12118 11 0.

7.20. Hanwel BepmmHbl TpeyroiapHuka A(3; 6; -7), B(-5; 2; 3) u C(4; -7; -2). CocraBuTh
rapaMeTpuyecKue YpaBHEHHUsI €ro MeAMaHbl, IPOBEAEHHON 13 BepinHbl C.

TumnoBsie 3a1a4u 1J1s 3a4eTa 0 AUCIUILIMHE (2 ceMecTp)

Tewma 8. JIuneitHble MpOCTpaHCTBA

eee
8.1. B mpocrpancTse R3 3anansl Bektop x u 6aszuce [1{ 1, 2, 3}. KoopamHaTs! BeKTOpOB

e _¢e_¢€
3ayanbl B Hekotopom Gasuce €[] [1{ 1[J, 2[], 3[]}. Haiitu koopimHaTh BekTopa X B 6asuce

e[ u matpuiy nepexosia ot 6asuca € [1{€1,62,e3} x e[] [1{e:[1,e.[1,e30}.



x=(1,4,-1)
e:l1=(5,-1,2)
e:l1=(2, 3,0)
el1=(-2,1,1)

8.2. Jlana marpuna nepexona U ot € [1{€1,6,,63} x e[] [I{e:i[],e.[],e5[1}. Haiitu matpumy

U
nepexoma ot € [1{es,6z,e:}el] [{eil] [ e ,exl] [1esl],4e1}.

11 2 010

[] 0 [
UDDD14 30

03 0

N 200

8.3. lana matpuua nepexona U ot € [1{e1,€,,63} x €[] [1{ei[],e,[],e3J}. Haiitu matpuiry
nepexoma ot € [1{e; [] ;5,62 [ e1,3e.} el] [1{eil 1,601,651}

00 1 10
0 9 O
Uooo?2 4 30
01 ]
N 2010
8.4. Jlana matpuna nepexona U ot 6asuca € [1{€1,62,63} x 6asucy €[] [1{ei[],e.[],es[1}.
1 2 3
7= -1 -1 =3
0 4 1
Haiitn Mmatpuny nepexona ot 6asuca [ + [, [+ [, [ k 6a3ucy

20+ 307,400 =20 , 0 +20" =0

8.5. Haiitu pasmepHoCTH, 0a3ucChl CyMMbl U II€pECEUEHHMs] MOANPOCTPAHCTB, 3aJaHHBIX
YPaBHEHUSIMU

X1 X2 [IX3 [1Xa [J0O

X1 12X DZXg [12X%4 10

aaa
8.6. Haiitu pasmMepHOCTH, 6a3KChl CYMMBI U TiepecedeHus moanpoctpancts 1 L1 1, 2, 3] u

Hz 01 by,ba,bs O



a [ (2,1,2)Tb1 [ (2,3,D1)Taz
(L1000 by 0 (1,2,2)" a
1 (1,3,3)7hs [ (1,1,003)7

8.7. Bextopsi € [1{€1,82,83}, €[] [1{e1[],e,[1,63[1} u X 3amans! B HeKoTOpOM Gasmce €

€0€o8y .
({719 2% 3°}. Haittn matpuny nepexona ot € k €[], KoopAHHATH BeKTOpa X B 6asuce € u

el].

e O (U1,11)" eI [
(01,2,3)"e,[1(1,011,3)" el
0 (2,1,2)" es [ (1,2,011)" €5l
1 (0,2,1)"x. [ (1,0,1)

8.8. Haiitu matpuily mepexoja oT Oasuca €4, €2, €1, €3 K 0a3ucy ez, €4’, e3’, €1’, ecliu 3a7aHa
Matpuia U nmepexona ot 6a3uca €1, €2, €3, €4 k 0asucy e1', €2°, e3’, e4’
3

‘
-

4

9

4
6

-
[

-] =

0 00 = Wt
— e

Tema 9. JIuneliHble TOANPOCTPAHCTBA
0 O T
9.1. Haiiti kakyr0-1mm60 6a3y cucTeMbl BEKTOPOB a1 [ [ 103,0,7,60) ,a200 [1,4,3,20],
0 [ T T
asl 1122, -2 -2 ,as00112,2,1,00] ,a1 0,6 -220]. BhIpasuTh OCTalbHbIE
BEKTOPBI
4yepe3 BEKTOpbI, 00pa3yronmx 3Ty 6a3y. 9.2. HaliTu cuctemy ITMHEHHBIX ypaBHEHHUH, 3a/1at0IINX

JIMHEWHOE MOJIPOCTPAHCTBO, HATSHYTOE

[]
o o T T Ha cucremy Bextopos a1 1113, 0, 7,

6], a0011,4,-3,20] 50 0[]3,10,0, 10,
N T

a1 1022 -1,00]

9.3. Cunras, 4TO BEKTOPHI 3aJjaHbl KOOpAMHATAMU B OPTOHOPMHPOBaHHOM Oasuce,

o™ ™0 T OpPTOHOPMHUPOBATH CUCTEMY BEKTOPOB

a0, 100, a0 00,0, 10 ,a:;DDl,O,iD .



9.4. Cuurasg, 4YTO BEKTOpbl 3aJaHbl KOOpJAMHATAMU B OPTOHOPMHUPOBAHHOM Oa3uce,
OpTOHOPMHUPOBATH cucTteMy BekTopoB (1,2,1), (2,0,1), (3,0,1).

0 T 00
9.5. HaiiT yron mexay BeKTopom b [] [12,0,1 ] u MOANPOCTPAHCTBOM Ll% al,ag , €CIIn
] T T
al) [1,1,20] a0 [12,2,001.

9.6. Haiitu paccrositHue OT BEKTOpa X /10 moAnpocTpancTBa H, 3aganHoro cucremoit

X1 (1,1,2,2,2)"

(X X (X3 [ X4 11 0
[]
D2X1 [IXo [1X3 [ 2X4 [1X5 [] 0

9.7. HaiiTi paccTositHUE OT BEKTOpA X J10 JJMHEHHOT0 MHOT000pa3us, 3aIaHHOT'0 CHCTEMOM

ypasuenuii. X[ (4,2,015,1)7

12X 11 2% [ X3 [ 2Xa 1 9
H
[12X1 [ 4Xo [1 2X3 [1 3Xq [112

P _H

X X
9.8. Haiitu paccrosiaue Mmexxay Maoroobopasusmu 11 1] 1w 2] 20 o

H: 00 a,a [ u Hy 11 bl,bz (] a; [ (1,2,2,2) b, [ (2,0,2,1) ay [
(2,01,1,2) wbe 01 (1,012,0,011)
x:0(4532) %0 (1,021,03)

9.9. Haiitu 6a3uc oproronajibHoro aomnoyHenus L moanpocrpancrsa L , HaTsHyTOrO Ha
oo 0O U T Tl T

BEKTOPBHI a1, d2, a3, €CJIM a1 [ [11,1,-1,-201 a0 [5,8,-2,-3[] ,as0 [13,9,3,8[] .

9.10. Haiit 6a3uc oproroHaibHoro nomojnenus L moampocrpanctsa L , HaTsHyTOr0 Ha
ogd 0O O T T T

BEKTOpHI a1, A2, a3, ecimar [ [11,1,-1,-201 a0 [15,8,-2,-3] ,as0 13,9, 3,8 u3anana
matpuna ['pamma (I'#E).

9.11. Haiitu 6a3uc opToronaibHOro gomnoiaHeHus L moanpocTpancta L , 3aqaHHOr0 crucTeMoi
OJTHOPOAHBIX YpPaBHEHUIN

I 2%-—2%; &+ 2%,=9
12x—4x, +2x;, +3x, =12
¢) ecmm ['=E;

d*) ecom '#£E (3anana).



] [ [l
9.12. HaiiTi OpTOrOHAJIbHYIO MPOEKIHIO Y W OPTOrOHAIBHYIO COCTaBJISIIOIIYIO Z BEKTOpa X Ha
0

T

0004
JMHEWHOE MOAIPOCTPaHCTBO L D<a1,az,a3>, ecm X [0 [114,03,06,07[ 1, aa 0 [1113,0,7,60L] ,
] O T
a0 [11,4,3 20 ,a;0 [12,2,-2,-2L] .

Tewma 10. EBKIMA0BO U YHUTAPHOE MIPOCTPAHCTBO

10.1. CauTast BEKTOpHI 3aJJaHHBIMH KOOPJIMHATAMU B OPTOHOPMUPOBAHHOM Oa3uce, IPOBEPHUTb,
YTO CJIEAYIOIINE CUCTEMBI BEKTOPOB OPTOrOHAJIbHBI, U JOMOIHUTH UX A0 OPTOr OHAJIBHBIX

(0 7O T Ga3ucoB mpocTpaHcTBa: ar [J
[]1,-1,1,-3L) a0 [0 4,1,5,00]

10.2. OproHOPpMHPOBATh CUCTEMY BEKTOPOB, MCIIOJIb3YsI IIPOLIECC OPTOrOHANM3auu I"pamMma -
O O O T
UImunra a: (0 [1013,0,7,60) ,a.00 [11,4,3,20] Jas00 [12,2,-2,-2[]

10.3. CuuTas, 4T0 BEKTOPHI 33JIaHbl KOOpAMHATAMYU B OPTOHOPMHUPOBAHHOM Oaswuce,
0 O O T

OpPTOHOPMHPOBATh cucTeMy BekTopos a1 (11 11,1, 111 | a

o0, 100 asoLi, 0, 200 .

Tewma 11. JIunelinbie onepatopsl

—

11.1. Oneparop L] mepeBoaut BekTop X [ (X1,X2, X3) B BeKTOp [ D X D . SIBnsieTcs mm onepaTop

L] nmuueitnbiM? Ecnu siBsieTcs1, TO 3amucaTh €ro MaTpuUILy.

a) - D XD 0 Lxe0 2% 0 3X3;X2 [ 2X3; X1 3%zl |
D 2
b) 1(X) [J (X1 [ Xa;X2;X3 [11)

0on
11.2. JIuneiinsiii onepatop L] B 6asuce e1,€2,e3 umeeT Matpuily A. Haiitu maTpuily storo
god U U U U
omnepartopa B 6asuce ei1ll,ellz,e3[] , ecom e1[] (4,004,003), e2[J ([J8,7,5) , es [ (J5,001,1) , exl] [J
(1,01,1),

01 01 10
] U] ] ]
ell20) (0,1,011) , es] 1 (0,1,1), AL2 1 [J10) .

Joz o1 1Yo

11.3. Haitft MUHMMaIbHBIA MHOTOYWIEH MaTpPUILIbI



16 2 [0

0 2 20
ADDDZZ U
12 2 []

N 2
N

11.4. JIna matpunsl A HailTH )KOpAaHOBY (HopMy U )KOpAaHOB Oazuc.
10 1 00
[ 4
A 01 1 0]

4 200

02
[]

11.5. HaiitTu oproHOpMHpOBaHHBIH 0a3uc, B KOTOPOM ONEPATOP HPOCTOM CTPYKTYypbl MMEET
KaHOHWYECKUH BUA. 3aucaTh KAHOHMYECKUI BUJI MATPUILIBI OIIEpaTopa B 3TOM Oasuce.

09 05 020
[] U
AC18 (113 I3 [0.

“o18 09 07 g
0 T O T
11.6. Haiitu mMatpuiy mpeobpasoBanus, nepeosmero sexropst a1 [ [11, 4,-51 | a. 0 []2,3,-
41
] T B T - T[] T

as [J1,-2,-10) B Bexroper ba 011, 1, 111 , b0 L1, 1,-200 , bs1 [J 2,1, 201 B TOM xe
Oasuce, B
KOTOPOM 3aJ1aHbl KOOPAHHATEI BEKTOPOB.

Tema 12. KBagpatuunsie Gpopmbl

12.1. ITpuBectu KBapaTuyHy0 GOpMYy K KAHOHUYECKOMY M HOPMaJbHOMY BUJY, HAWTH
JMHENWHbIE HEBBIPOXK/IEHHBIE TPE0Opa30oBaHMsl, IPUBOASIINE KBaAPATUUHYIO GOPMY K 3TUM
BHJIAM.

X1z [J Xo2 [ 5Xs2 [1 6XaX2 [ 2X1X3 [] 2X2X3
12.2. Haiftu Bce 3HaueHMsI TapaMeTpa A, IPH KOTOPBIX MOJIOKHUTENILHO ONpe/iesieHa KBaipaTHUHas

dhopma:

2X12 [ 2X22 [] X32 [ 2[IX1X2 [] 6X1X3 [] 2X2X3

12.3. BBISICHUTD, 4TO B CJIEAYIOIIUX NTapax KBaJpaTUUHBIX (opM oHA (opMa SBISIETCS
MIOJIOKUTENBHO onpenenacHHol. Halitu HeBbIpoXkaeHHOE TMHENHOE Tpeo0pa3oBaHue,



MPUBOZSILEE MOJIOKUTEIBHO OMpPENeNeHHYI0 (OopMy K HOpMaJIbHOMY BUIY, & IPYTYIO — K
KaHOHUYECKOMY:

fO X12 [] 26X22 DlOX1X29 [] X12 [] 56X22 [116X1X>

Tewma 13. KpuBble 1 MOBEpXHOCTH BTOPOTO MOPSIKA

13.1. Onpenenuts BUA KpUBOM 2 nopsiika. Haiitu meHTp. 3anucaTh B KAHOHUYECKOM BHUE, HAUTH
KaHOHUYECKYIO CHCTEMY KOOPJIMHAT.

a) 9x?[116y?[1 6x [ 8y 1144 110

b) 9y? 1 7y 016 (1 0

13.2. CoctaBUTh ypaBHEHUE U ONPEAEIUTH THUI KPUBOM BTOPOro mopsaka, npoxojsuiei yepes 5
TOYEK, 3aJJaHHBIX CBOUMHU KOOPJAMHATAMHU:

(01,001), (1,0), (0,1), (3,2) ,(2,3)

13.3. UccnenoBath 3aBUCUMOCTh TUIIa KPUBOM OT MapameTpa A:

4x* 1 20xy Uy 0

13.4. CocTtaBUTh YpaBHEHHUE KacaTeJIbHON K KPUBOM B TOUKE: X2

Y2

a) — U 1, (3,1);
12 4

by  5x?[1 6xyl] 5y? [116x[116y[116 (1 0 (3,3); (0,10.8); (0,1)

13.5. Onpenenute TUII TOBEPXHOCTH BTOPOIO MOPSI/IKA, IPUBECTH K KAHOHUYECKOMY BULY,
HalTH LEHTp, eIl MOBEPXHOCTh LIeHTpaslbHasl. BeinucaTh kaHOHMYECKOe IpeoOpa3oBaHue
IIEPEMEHHBIX.

a) 4x2+2y?— 72— 8x—-4y-2z-5=0;
b) 4x?+ 69y’ + 1622+ 8xy + 64yz—4y—-12=0

13.6. CocTaBuTh ypaBHEHHE OKPYKHOCTH, Ipoxosmiel yepe3 Touku A(1,1) u B(2,3), eciu ee
HEHTP JISKUT Ha npssMon 2x+3y — 1=0.

13.7. CocraButh ypaBHEHHs O0UIMX KACATEIBHBIX IBYX OKPYXKHOCTEH

X2+y?— 6x— 8y +21=0u x*>+y?+8x + 2y + 1=0.

13.8. B smmunc x%/16 + y?/4=1 BnucaH npaBWIIbHBINA TPEYTOJbLHUK, OHA U3 BEPUIMH KOTOPOIO
COBMAJIAET C MPaBOW BEpIIMHOM Oonb1ION ocu. HaliTh KoOpAMHATHI IBYX IPYTUX BEPILINH
TPEyroJIbHHUKA.

13.9. TIlposectu k >mmncy x2/9 + y?/64=1 xacaTenbHblE TEPHEHAUKYIAPHBIE TPAMON 2X—3y +

2=0

13.10. IIpsimble Xx=+9 SBIAIOTCS OUPEKTPUCAMHU SJUTHIICA, Maslasi OCh KOTOporo paBHa 6. Haiitu
ypaBHEHHE 3TOT0 JJIIMIICA.

13.11. Ha smmnce x%/36+y?/25=1 HaliTi TOUKY OTCTOSIIIYIO OT €r0 MaJIOi OCH Ha 5 eMHMIIL.



13.12.

13.13.

13.14.

13.15.

13.16.

13.17.
13.18.

13.19.
13.20.
13.21.

B smmunc 9x% + 4y?+ 54x — 16y + 61=0 Bnucan npsMOYroOJIbHUK, JBE IIPOTHBOIOIOKHEIE
CTOPOHBI KOTOPOTO MPOXOAAT uyepe3 (OKychbl. BbrumcianTh Iuiomans/ HepuMeTp 3TOro
MPSIMOYT OJIbHUKA.

CocTaBUTh ypaBHEHUE THIEPOOJIbI, MMEIOIIEN 061He OKYCHI € 2UIcoM x 2/49+y?/16=1,
MIPH YCJIOBUH, YTO €€ IKCIIeHTpUucuTeT € =1,25.

Omnpenenuts yroax MeXAy aCHMITOTaMH THIEpOONbI, €cCIM HW3BECTHO, 4YTO €€
SKCIIEHTPUCHUTET € =2.

Ha runep6one x?/16 — y?/9 = 1 Haiitu TOUKy, 111 KOTOPOH (hOKaIbHBIE PaHyC-BEKTOPBI
HEePIeHIUKYJIISIPHBL PYT APYTY.

Ha runep6one x?/16 — y?/9 = 1 HaliTu TOYKy, JJIsl KOTOPOM PacCTOSHHUE OT JIEBOro (Gokyca
B 2 pa3a 0oJbllie, YeM /10 IIPABOTO.

[TpoBecTH KacaTenbHyo K runepoose x2/4 — y?/9 = 1, napamnensHyro npsmoil  x—4y + 8=0.
I[IpoBecTH KacaTeNbHYIO K TUnep6oie x%/4 — y?/9 = 1, nepneHauKyIspHyro IpsaMoit  x—4y
+ 8=0.

BBIMUCIIMTE JUIMHY CTOPOH MPaBUILHOIO TPEYTOJIBHHKA, BIIMCAHHOTO B Iapaboiy y2=4X.

CocTaBuTh ypaBHEHHME 0OLIEH X0pbl apaboisl y?=18x u kpyra (x+6)2+y?=100.

Yepes dokyc mapabonsl y>=4X NpoBeIeHa XOpAa, mapajvienbHas npsaMon x—y + 8=0.
Brruucnute 1MHY 3TOM XOPIBL.

K ¢opmam KOHTpOISi OTHOCHUTCSA 3K3aMEH — 3TO (opMa MPOMEKYTOUHOH aTTECTalluu

CTYyJI€HTa, olpeenseMasl yaeOHbIM TUIAHOM MOATOTOBKH 110 HanpasieHuto BO. Dk3aMeH ciyXut

(opMOif TTPOBEPKU YCIEUIHOTO BHIMOJHEHHS OakajlaBpaMy KOHTPOJIBHBIX PabOT U YCBOSHHS

y4eOHOT0 MaTepHaa JEKIIMOHHbBIX 3aHATUH.

[TpumepHbIe BOnpock! K 3k3aMeny (1 cemectp)

1. TIlpsMoyronpHas W TOJSApHAs CHUCTEMBl KOOpAWHAT. B3anMOCBS3b KOOpAMHAT TOYEK B

CucTeMax.

©ooNOO RN

el el el e e e o el
© w0 ~NOoO Ul WNPRO

Anrebpandeckas popma KOMIJIEKCHOTO Yucia. J[eficTBUS Hal KOMIIJICKCHBIMH YHCITAMH.
Tpuronomerpuyeckas Gpopma KOMIJIEKCHOTO YK CIa.
Bo3BeneHne KOMIJIEKCHOTO YKCJia B CTENEHD C 11eNIbIM Moka3zaTtenem. @opmyna Myaspa.
W3BrieueHrne KOpHs U3 KOMIUIEKCHOTO YU CTIa.
[TokazaTenbHas (hopMa KOMILIEKCHOTO YHCIIA.
N3Bneuenue kBapaTHOr0 KOPHS W3 KOMIUIEKCHOTO YKClia B anredpandecko popme.
Tpuronomerpuyeckrue GyHKIIMH OT KOMIUIEKCHOTO YK CJIa.
MHorouJieH OT 0HOM nepeMeHHoM. JlelcTBus HaJl MHOro4ieHaMu. KopHU MHOTO4JICHOB.
. Teopema be3y.
. Cxema I'opHuepa.
. Kpatnble kopHHU.
. HanGonp1mmii o01mii 1eauTenb IByX MHOTOWICHOB. Anroput™ EBkinja.
. CBoiicTBa 1€IMMOCTH MHOTI'OYJICHOB.
. B3auMHO npocThie MHOTOYJIEHHI.
. CBoiicTBa B3aMMHO MPOCTHIX MHOT'OYJICHOB.
. KopHu kBazpaTHOrO ypaBHeHUSs
. MaTpuupl, 1eiicTBUsI C MaTPUIIaMH — OCHOBHBIE CBOMCTBA.
. IlonsTue onpenenurens 2-ro, 3-ro U n-ro nopsaka. Berunciaenue onpengenurene 2-ro, 3-ro

IMOPSJIKOB.



20.
21.
22.
23.
24,

25.

26.
27.

28.

29.

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

OCHOBHBIE CBOWMCTBA ONMPEIACIUTENECH.

Brruucnenue onpenenuteneil n-ro nopsjka, reopema Jlamuaca.

OOpaTtHast MaTpuIla, BEIYMCICHHE 00PAaTHBIX MAaTPHII.

KpamepoBckue cucteMbl TMHEWHBIX YPABHEHUN, UX PEIIEHUE.

MeToj mocienoBaTeabHOr0 HMCKIIOUEHHUs MepeMeHHbIX (MeTon l'aycca) pelieHusi cuctemM
JVHEHHBIX ypaBHEHUMN.

Jlunelinasi 3aBUCUMOCTbD ¥ JIMHEHHAs! HE3aBUCUMOCTh CTPOK (CTONOIOB) MaTpHIlbl. CBOHCTBA
JI3 n JIH3. ba3uc u paHr cTpok.

Panr matpuiiel. Beruucnenue panra MaTpuiibl.

OpHopoaHbIE CHUCTEMBl JMHEHHBIX ypaBHeHUH. @DyHAaMeHTallbHas CUCTEMa pELIECHUI
OJTHOPOAHBIX YPaBHEHUI.

Heonnoponnsie cuctembl JUHEHHBIX ypaBHeHHil. Teopema Kpouekepa-Kanemmu. Ob6iee
pelIeHre HEOJHOPOAHON CUCTEMBI TMHEUHBIX YPaBHEHUM.

[lonsiTne BEKTOpa, CIOKEHHME U Pa3HOCTb BEKTOpOB. Pa3yiokeHHe BEKTOpa IO TpeEM
HEKOMIUIAHAPHBIM BEKTOpaM.

CkasipHOE ¥ BEKTOPHOE YMHOKEHUE BEKTOPOB. OCHOBHBIE CBOMCTBA.

CMemaHHOE TPOU3BEACHNE BEKTOPOB. CBOMCTBA CMEIIAHHOTO IPOU3BEAECHUS BEKTOPOB.
VYpaBHEHUE IPAMON Ha MJIOCKOCTU. YTOJI MEXIY IBYMS IPAMBIMHU.

OOuiee ypaBHeHue npsAMoi. PaccTosHuEe OT TOUKH 10 MPAMOH.

ITpeoGpa3oBanue MPsIMOYTOJIbHBIX KOOPIUHAT.

[Tonsipnas cuctema koopauHat. HopmanbHOe ypaBHEHUE NPSMOM.

OoO1u1ee ypaBHEHHU € IIIOCKOCTU. YTOJ MEXY IJIOCKOCTSIMU.

[TpumepHBIE BOMPOCH K 3K3aMeHY (2 ceMecTp)

Ornpenenenue TMHEHHOro nmpocTpaHcTBa. [Ipumepsr.

CBoiiCTBa TMHEMHOTO MPOCTPAHCTBA.

JInHenHas 3aBUCUMOCTD 3JIEMEHTOB JINHEWHOTO MPOCTPAHCTBA.

CBoiiCTBa CHCTEM BEKTOPOB.

ba3zuc MMHEHHOr 0 MPOCTPAaHCTBA.

Pa3mepHOCTb TMHENHOr 0 IPOCTPAHCTBA.

[TpeoOpazoBaHue KOOpAMHAT BEKTOpA IIpU 3aMeHe Oa3uca.

Omnpenenenue JIMHERHOrO MOANpPocTpaHcTBa. JIuneiHas obonouka. 9. [lepeceuenue u
CyMMa JIMHEWHBIX MOAIPOCTPAHCTB

N WNE

10. ITpsimast cymMMa JIMHEWHBIX MOAIPOCTPaHCTB. 11.

PasmepHOCTh TMHEHHOTO MOANPOCTPAHCTBA

12. Onpenenennie eBKJINI0BA TPOCTPAHCTBA.

13. Ilpouecc oproronanu3anuu ['pamma-IlImunra.

14. HepasenctBo Kommu-byHsikoBckoro.

15. HopmupoBaHHbIE IPOCTPAHCTBA.

16. OproronansHoe gonoiaHeHue. [locTpoeHre OpTOroHaNIBHOrO A0 OTHEHHUS.

17. YautapHoe npocTpaHCTBO.

18. Onpenenenue u npuMepsl JIMHEHHBIX onepaTopoB. SAapo u o6pas. JledekT u panr.

19. Marpuiia 1TMHEIHHOTO OnepaTopa U ee mpeodpa3oBaHuUe.

20. XapakrepucTuyeckoe ypaBHeHHE MaTpulbl. JlamOma-maTtpuna. AHHYJIUPYIOUMH |
MUHHMAJIbHBIH MHOT O4JICHBI.

21. XapakTepucTuieckoe ypaBHEHHUE JIMHEHHOr0 orepaTopa.



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

44,

45,

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

22. CoOCTBEHHBIC 3HAYCHHS M COOCTBEHHBIC BEKTOPBI TMHEHHOTO OIEpaTopa.

23. CBoiicTBa COOCTBEHHBIX BEKTOPOB. Bbruncnenne COOCTBEHHBIX BEKTOPOB.
OproronanbHas maTpuna. OpToroHanbHOE Mpeodpa3oBaHHUE.

24. VInBapuaHTHbIE OJAIPOCTPAHCTBRA.

25. TpeyronbsHas popma.

26. JIuneliHpIe OmepaTopsl MPOCTON CTPYKTYPHI.

27. Xopnanosa ¢opma.

28. XKopnanos Gazuc.

29. OcHOBHBIE OmpeneNeHust KBaapaTWyHbIX ¢opMm. JluHelitHoe mpeoOpa3zoBaHue
nepeMeHHBIX

30. Kanonuyeckuii Bua kBagapaTnyHoN (HOpMbI

31. Anroputm metona Jlarpanxka npuBeneHUs KBaApaTUYHOW (OPMBI K KAHOHHYECKOMY
BUTY.

32. OproroHajnbHoe Npeodpa3oBaHue KBajpaTUYHON Gopmbl. [IpuBeneHre KBaapaTHUHON
(opMBI K KAHOHMYECKOMY BHJly IPH IIOMOIIY IIPe0Opa30BaHusl IEPEMEHHBIX C BEpXHEN
YHUTPEYTOJIbHON MAaTPULIEH.

33. 3aK0H MHEPIIHH.

34. Kpurepuii CunbBectpa.

35. [apa xBagpaTuIHBIX opm

36. OcHoBHble omnpeneneHus. [IpeoOpazoBaHus KOOpAMHAT: MapauleNIbHBIA HEpEeHOC U
MMOBOPOT; OOIIUH CiTydai.

[IpuBenenue KpuBOi BTOPOro MOpsiika K KAHOHUYECKOMY BUTY.

LlenTpanbHble U HELIEHTPAJIbHBIE KPUBBIE BTOPOI'O MOPsIIKa

Knaccudukanus KpuBbIX BTOPOTO MOPSIKaA

OproronansHoe Mpeodpa3oBaHuE MEPEMEHHBIX KPUBON BTOPOTO MOPSIIKa

Pacnaparommecs: KpuBble BTOPOro MopsiaKa.

Teopema e1MHCTBEHHOCTH.

Onmunc. Omnpenenenue. BpiBox kaHoHMYeckoro ypaBHeHusa. MccnemoBanue (OpMBL.

JupekTpucsl 1 KacaTtesnbHble. ONTHYECKHE CBOMCTBA.

l'unepOona. Omnpenenenue. BriBog kaHoHHMYeckoro ypaBHeHus. MccnenoBanue (opmsl.

JupekTpucsl U KacaTtesbHble. ONTHYECKUE CBOMCTBA.

ITapa6ona. Onpenenenue. BeiBos kaHOHMUECKOro ypaBHeHus. MccnenoBanue Gopmsbl.
Jupextpucsl u kacatesnbHble. ONTHYECKHE CBOMCTBA.

Hexotopsie o0mime noHsATHs aire0pbl. AKCHOMBI TPYIIIIBL.

IMoarpynmnsl. Knaccel cMeXHOCTH.

[Muknuyeckue rpymnmsl.

ApudmMeTrKa OCTaTKOB.

@yHK1MA Depa.

MyJIbTHIUIMKATUBHBIE OOpaTHBIC 1O MOIYIIIO N .

Anroputm EBxinna. Pacimmpennsiit anroput™ EBkinna.

Kuraiickas Teopema 06 ocTaTKax.

KoHneunsble nos.

HopmanbHble moAarpynmsl ¥ (pakTOPrpyIisl.

Kraccel cM@KHOCTH 110 HOPMAIILHOM MOATPYIIE H PaKTOPTrPYIIIa.

T'omomopdusm.



Kputepuu onieHnBanus pe3yabTaToB 00y4eHUs

Ouenka Kpurepuu onieHuBaHus 0 3K3aMeHy

. OLICHKY «OTJIMYHO» 3aCIIy’KUBAET CTYIEHT, OCBOMBIIUMN 3HaHUS, YMEHUS,
BHCOKHP; KOMIIETCHIIUU U TEOPETUIECKH MaTeprai 0e3 MpoOenoB; BHIMOTHUBIINN
yg;iii;g) 7 BCE 3aJaHusl, IMPEIYCMOTPEHHbIE Y4YeOHBIM TIIJJAaHOM Ha BBICOKOM
KaueCTBEHHOM YpOBHE; TMPAKTHYCCKHE HABBIKA MPO(ECCHOHATBLHOTO

PUMEHEHUS! OCBOCHHBIX 3HAHUHN CPOPMHUPOBAHBI.
Cpennuit OLICHKY «XOpOIIO» 3aCIyUBAET CTYACHT, NMPAKTUYECKH I1OJHOCTHIO
YPOBEHB «4» OCBOMBILINM 3HAHUSI, yMEHHUSI, KOMIIETEHIIMU U TEOPETHYECKHUI MaTepHral,
(xoporo) ydeOHbIC 3aJ]aHUs HE OICHEHBl MaKCHMaJbHBIM YHCIOM OaJlsioB, B

OCHOBHOM c(hOopMHpOBa MPaKTHYECKHE HABbIKH.
[ToporoBsiit OLICHKY «YJOBJIETBOPUTEIBHO» 3aCIy’)KUBA€T CTYAECHT, YAaCTHUYHO C
YPOBEHD «3» npoOeJaMu  OCBOMBIIMK  3HAaHWs, YMEHHs, KOMIETEHIIUH U
(YHOBIETBOPHTE | Teopermueckmii MaTepuan, MHOTHE ydueOHBIC 3aiaHHs IHOO He
TbHO) BBINIOJIHKJ, JIMOO OHM  OIEHEHBl YHCIOM OauIoB  OJNM3KMM K
MUHUMAJIbHOMY, HEKOTOPbIE MPAKTUYECKHE HABBIKU HE CPOPMUPOBAHBIL.
MuHUMaNbHBIM | OLIEHKY «HEYAOBJIETBOPUTEIBHO) 3aCIYKMUBAET CTYJIEHT, HE OCBOMBIIMIMA
YPOBEHD «2» 3HaHUsS, YMEHUS, KOMIETECHIIMA U TEOPETUYECKHI Marepuai, ydyeOHbIe

(HEYZIOBIICTBOPH |  33/1aHKs HE BBIIONHMI, IPAKTHYECKIE HABBIKM HE C(hOPMUPOBAHBL.
TEJILHO)

Kputepuu orieHKH KOHTPOJIBHBIX paboT:

— OLIEHKA ‘“3a4TEHO” BBICTABJISETCS IPU MOJHOM PACKPBITUU TEMbI KOHTPOJILHOW paloThI,
a TaKKe NpU IOCIEI0BATEIbHOM, YETKOM U JIOTMUECKU CTPOMHOM €€ H310KeHHU. CTyneHT
OTBEYAET Ha JIOMOJIHUTENIbHbBIE BOIPOCHI, IPAMOTHO 00OCHOBBIBAET MPUHSTHIE PELICHMUS;

— OICHKa ‘‘HE 3auTE€HO BBICTABJISAETCS 3a CJa00€ U HEMOJHOE PACKPHITHE TEMBI
KOHTPOJIbHOI paboThl, HECAMOCTOATEIHLHOCTh M3JI0KEHHSI MaTepHasia, BHIBOABI U MPEII0KEHHUS,
HOCSIIIME OOIIMI XapaKTep, OTCYTCTBHE HAIJIAHOIO IPEACTaBICHNUs pabOThl, 3aTPyAHEHUS MIpU
OTBETaX Ha BOIPOCHI.

Kpurepuu oneHHBaHUs 110 3a4€Ty:

«3a4TEHO»: CTYJEHT BJIAJEET TEOPETUYECKUMH 3HAHUSMH 110 JaHHOMY pasjeily, yMeeT
pelaTb OCHOBHBIE THUIIOBBIE 3a/lauM, JIONMYCKAaeT HE3HAUMTENIbHbIE OLIMOKU; CTYAEHT yMeeT
IIPaBWJIBHO OOBSICHATH AJITOPUTM pELIEHHS M IMPOAHAIM3UPOBATh IOJYyYEHHBIE PE3yJIbTAThI,
IIOHMMAET JIEKLIMOHHBIN MaTepHall, UIUIIOCTPUPYS €ro IPUMEPAMH.

«HE 3aUTEHO»: MaTepuajl HE YCBOEH WM YCBOEH YaCTU4YHO, CTYACHT 3aTpyIHSAETCS
MPUBECTH TPHUMEPHl MO OCHOBHBIM TeMaM Kypca, OBOJILHO OrpaHHMYEHHBI 00beM 3HAaHUUN
AIrOPUTMHUUYECKUX PELICHUI MPAKTUYECKUX 3a4ad.

OneHouHble cpeCcTBa JUIsl MHBAJIMIOB U JIUL] C OTPAHUYEHHBIMU BO3MOXKHOCTSMU 310POBBSI
BBIOMPAIOTCS C YUETOM UX UHIAWBHUIYaTbHBIX ICUXO(PU3NIECKIUX 0COOECHHOCTEH.
— OpU  HEOOXOOUMOCTM HWHBAIMAAM W JHIAM C  OTPaHUYEHHBIMU
BO3MOXKHOCTSIMU 310POBbsI MPEAOCTABISETCS TOMOJHUTEIFHOE BpeMs AJS MOATOTOBKHU
OTBETa HA DK3aMEHE;



- OpU  TPOBEACHUM TPOIEAYPHl  OIEHUBAHUS PE3YJIbTATOB  OOYYCHHUS
WHBAJMIOB U JIMI[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbS IPEIyCMaTpPHUBAETCS
MCIOJIb30BAaHUE TEXHUICCKIX CPEIICTB, HEOOXOIMMBIX UM B CBSI3H C MX UHAWBUIYATbHBIMU
0COOEHHOCTSMU;

— P HEOOXOIMMOCTH JIJISl OOYYAFOIIUXCS C OTPAHMYCHHBIMH BO3MOXKHOCTSIMU
3JI0pOBBSI U MHBAIHIOB MPOLIEypa OIEHUBAHUS PE3YJIbTATOB OOYYCHHUS IO AUCIUTUIIMHE
MOJKET IMMPOBOJIUTHCS B HECKOJILKO ITAIIOB.

[Iporenypa oleHUBaHUS PE3yJIbTATOB OOYYCHUS WHBAIHMJIOB W JIMI[ C OrPAaHUYCHHBIMU
BO3MOXKHOCTSIMH 37I0POBbSI TI0 AWCHHUILTAHE (MOAYJIO) IPEAyCMAaTPUBAET IPEIOCTABICHUE
uHpopMaruu B (GopMmax, amanTHPOBAHHBIX K OrPAHUYCHUSIM WX 3J0POBbSI M BOCHPHUATHS
uHpOPMaLUH:

JIJist 7ML ¢ HApYIICHUSIMU 3pCHUS:

- B I€4aTHOW (opme yBeNWYeHHBIM HIpUTOM, — B (opMe FJIEKTPOHHOTO
JOKYMEHTA.

J1is HII ¢ HApyIICHUSIMU CITyXa:

— B IeyaTHou (opme,

— B (hopMe DIIEKTPOHHOr O IOKYMEHTA.

Jl5is 111 ¢ HapyIIEHUSIMU ONOPHO-ABUTAaTEIbHOIO anmnapara:

— B re4aTHOU opme,

— B (hopMe DIIEKTPOHHOT O JIOKYMEHTA.

JlaHHBIA TepeYyeHb MOXET ObITh KOHKPETHU3WPOBAaH B 3aBUCHMOCTH OT KOHTHHICHTA
00yYaroIIHMXCS.

5. [lepeuens yueOHOI1 TuTEpaTyphl, HH(POPMALIMOHHBIX PECYPCOB U TEXHOJIOTHi
5.1. YueOHas auTeparypa

1. Jlunelinas anredpa u aHaJIMTHYECKasi TEOMETPUs : yUeOHUK U MpaKkTUKyM Juisd By30B / E. T
[InotHukoBa, A. II. Banos, B. B. JlorunoBa, A. B. Mopo3osa ; nog penakuueit E. T'.
[TnotHukoBol. - MockBa : HOpaiit, 2022. - 340 c. - (Breicmiee obpazoBanume). - URL:
https://urait.ru/bcode/489170 (mata obpamienus: 06.09.2022). - Pexum pocryma: s
aBTOpu3. mojib3oBarenei. - ISBN 978-5-534-01179-1. - TekcT : 2IEKTPOHHBIH.

2. bexnemumes, Imutpuii Bnagumuposud. Kypc aHanuTHYEeCKOW reOMETpUH W JIMHEWHOMN
anreopsl : yueonuk / J[. B. beknemuiues. - 19-e u3n., crep. - Cankr-IlerepOypr : Jlans, 2022.
- 448 c. - URL: https://e.lanbook.com/book/189312 (nara oOpamenus: 13.09.2022). -
Pexxum nocrtyna: mist aBropus. monb3oBateneil. - ISBN 978-5-8114-9223-7. - Tekcr :
IEKTPOHHBII.

3. Knerenuk, [laBun BukropoBuu. COOpHHK 33124 10 aHATUTHYECKON F'EOMETPUH : yaeOHOe
nocobue aus By3oB / 1. B. Knerenuk ; mog pegakuueit H. B. Edumosa . - 17-e uzn., crep. -
Cankr-IlerepOypr : Jlanb, 2022. - 224 c. - URL: https://e.lanbook.com/book/187823 (nara
obpamenus: 29.07.2022). - Pexxum noctyma: ajisi aBTopu3. nonb3oBareieil. - ISBN 978-5-
8114-1051-4. - TekcT : 3JeKTPOHHBIH.

4. TlaxomoBa, Enena I'puropreBHa. JluneiiHass anreOpa M aHaJIUTHYECKas TI'€OMETpPUS.
COopHuk 3amanuii : yueOHoe mocobue s By3oB / E. I'. TlaxomoBa, C. B. Poxkoga. -
MockBa : HOpaiit, 2022. - 110 c. - (Beiciee o6pa3oBanme). - URL:
https://urait.ru/bcode/490366 (mata obpamienus: 06.09.2022). - Pexxum pocryma: s
aBTopu3. mojip3oBateneil. - ISBN 978-5-534-08428-3. - TekcT : AIIeKTPOHHBIH.

5.2. Ilepuoanyeckas JuTepaTypa

1. Becrauk Cankrt-IlerepOypreckoro yHupepcutera. MaremaTrka. MexaHuka. ACTpOHOMUS
- URL: https://dlib.eastview.com/browse/publication/71206



https://urait.ru/bcode/489170
https://e.lanbook.com/book/189312
https://e.lanbook.com/book/187823
https://urait.ru/bcode/490366
javascript:void(0);
https://dlib.eastview.com/browse/publication/71206

2. Bectauk MockoBckoro yHuBepcutera. Cepust 01. Marematuka.Mexanuka. - URL:
https://dlib.eastview.com/browse/publication/9045

5.3. UnTepHeT-pecypchl, B TOM 4YHCJIe COBpPeMeHHble NpodeccHoHaIbHbIe 0a3bl
AAHHBIX U HHPOPMAIIMOHHBbIE CTIPABOYHbIE CHCTEMBI

DJIeKTPOHHO-0MOanoTeuHble cucTembl (IBC):

3BC «<FOPAMT» https://urait.ru/

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

I9BC «ZNANIUM.COM» www.zZnanium.com

9BC «JIAHDb» https://e.lanbook.com

IpodeccnonanbHbie 0a3b1 JAHHBIX

Scopus http://www.scopus.com/
ScienceDirect https://www.sciencedirect.com/

Kypuanasl u3nareabcrea Wiley https://onlinelibrary.wiley.com/
Hayunas 3jaexrponnas o6ubaunorexa (HIB) http://www.elibrary.ru/

IloHOTEKCTOBBIE APXUBBI BeAYIIHX 3aMaHBIX HAYYHBIX KYPHaJI0B HAa Poccuiickoii
miargopme HaydHbix kypHajioB HOUKOH 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/
"Jlektopuym TB" http://www.lektorium.tv/

YuauBepcurerckas nngpopmauuonnas cucrema POCCHUS http://uisrussia.msu.ru

NupopmanuoHHbIe CIIPABOYHBIE CUCTEMBbI

Koncyasrant ILiroc

Pecypcnbl ¢cBOOOAHOTO 10CTYNA

Ku6epJlennnka http://cyberleninka.ru/;

MuHHCTEepCTBO HAYKH U BbIcuIero oopasosanus Poccuiickoii ®@enepanun
https://www.minobrnauki.gov.ru/;

DenepaabHblii noprai '"Poccuiickoe odpasosanue'" http://www.edu.ru/;
Nudopmanuonnas cucrema "EquHoe 0kHO 10cTyna K 00pa3oBaTejbHbIM pecypcam'
http://window.edu.ru/;

Ennnas kosnexknusi muugpoBbiX 00pa3oBaTebHbBIX pecypcoB http://school-collection.edu.ru/ .
IIpoexT I'ocynapcTBEHHOI0 HHCTUTYTA pyccKoro sisbika nMenn A.C. Ilymkuna
"OOpa3oBanue Ha pycckoM'" https://pushkininstitute.ru/;
CnpaBouyHo-uHpopmanuoHHbIH noprai "Pyccknii sa3bIk" http://gramota.ru/;

Cay:x0a TeMaTHYeCKMX TOJKOBBIX cJIoBapeii http://www.glossary.ru/;

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

Oopa3zoBarenbHblii moprana "Yueda' http://www.ucheba.com/;

3akononpoekt "O06 o6pazoBanuu B Poccniickoii Denepaimu'. Bonpock! U oTBeThI http://xn--273-
-84d1f.xn--plai/voprosy i_otvety



https://dlib.eastview.com/browse/publication/9045
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http://www.book.ru/
https://znanium.com/
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CoOcTBeHHBIE 3JIEKTPOHHBIEC 00pa3oBaTe/ibHbIe H HH(popMannoHHbie pecypesl Kyol'y

JuekTpoHHbIi KaTajgor Hayunoii 0ubauorexn KyoI'y http://megapro.kubsu.ru/MegaPro/Web

JileKTpoHHasi OubMoTeKka TpyaoB yyeHbix Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

Cpena MoayJIbHOTO JTHHAMHYECKOT0 00yyeHus http://moodle.kubsu.ru

ba3a y4eOHBIX I1aHOB, y4eOHO-METOANYECKUX KOMILJIEKCOB, MyOJIUKAI M 1
KkoHepenumii http://infoneeds.kubsu.ru/

bubanorexa nupopmannoHHbIX pecypcoB Kadeapbl HH(POPMALHOHHBIX
o0pa3oBaTebHBIX TeXHOJI0THii http://mschool.kubsu.ru;
DJIeKTpOHHBIH apxuB nokyMeHTOB KyoI'Y http://docspace.kubsu.ru/

DJleKTPOHHbIEe o0Opa3oBaTelibHbIe pecypcbl Kadeapbl HHPOPMANMOHHBIX  CHCTEM H
TexHoJioruii B oopaszoBanuu KyoI'Y u nHayuno-meroamueckoro skypuaia "LHIKOJIbBHBIE
roabI" http://icdau.kubsu.ru/

6. MeToauueckue yKkazaHus 111 00y4aroUXcs 10 OCBOSHHUIO JUCIMITIIMHBI (MOIYJIs)

Teopernueckue 3HaHMS MO OCHOBHBIM pasfeiaM Kypca «Auredpa M aHaIUTHYECKas
reOMEeTpUs» CTYJIEHThl MPUOOPETAIOT Ha JEKIUAX U NMPAKTUUYECKUX 3aHATHUSAX, 3aKPEIIIOT U
paciIupsOT BO BPEMS CaMOCTOSITENILHOM padOTHl.

Jlekuun mo Kypcy «Anrebpa M aHaIUTUYECKas T'E€OMETPUsD» IPENCTABIIAIOTCS B BUAEC
U3JIOKEHUS] MaTepuajia [0 TeMe JIEKUUU C JAEMOHCTpalued Mpe3eHTaluid IO OTAEIbHbIM
OCHOBHBIM T€MaM IIPOrpaMMBI.

Jns yrioyOneHus M 3aKperieHusT TEOPEeTUUYECKHX 3HAHMM CTyAeHTaM pEeKOMEHAyeTcs
BBITIOJIHEHHE OMPEICIIEHHOT0 00beMa CcaMOCTOATeNbHON paborel. OOmmii 00beM Yacos,
BBIJICJICHHBIX U1l BHEAYAUTOPHBIX 3aHITUH, COCTABISET
202 ygaca.

B paMkax caMOCTOSTENbHON IO3HABATENbHOW JIEATEIBHOCTH CTYyACHTaM TaKxke
MpeJjiaraeTcsl U3y4yuTh HEKOTOPbIE pa3ienbl, He BOIIESAIINE B JEKI[MOHHBIN KypC.

BreayautopHas pa®oTa mo AMCUMIUIMHE «AsreOpa M aHAIUTUYECKas I'€OMETPUs»
3aKJIIOYAETCS B CJIEAYIOILEM:

— IOBTOPEHHE JIEKLIMOHHOT0 MaTepualia 1 MpopadoTka yueOHUKOB U y4eOHBIX TOCOOUH;

— NOJArOTOBKA K IPAKTUYECKUM 3aHITHSIM;

— npopaboTKa TeM, BHIHECEHHBIX HA CAMOCTOSITEJIbHYIO IIOAT OTOBKY .

Jlnsg  3aKkperuieHus TEOpeTHYECKOro MaTepuaja U BBINOJIHEHHUS KOHTPOJUPYEMBIX
CaMOCTOSITENIbHBIX PAa0OT MO JUCLUIUIMHE BO BHEy4Ye€OHOE BpeMs CTYACHTaM IpeloCTaBIsAeTCs
BO3MOXKHOCTb MOJb30BaHusl 6ubmrorexkoit Kyol'Y, Oubnmorekoil (axyipreTa KOMIBIOTEPHBIX
TEXHOJIOT M U MPHUKIIAJHON MaTEeMaTHKH, BO3MOXXHOCTSIMHU KOMITBIOTEPHOT'O Ki1acca (GaKysbTeTa.

HToroBsiii KOHTPOJIb OCYLIECTBIIIETCS B BUE 3a4€TOB U SK3aMEHOB.

B ocBoeHun IuCHUIUIMHBI MHBAJIUAAMM U JIMLAMH C OTPAaHUUYEHHBIMU BO3MOYKHOCTAMHU
30pOBbsl OOJBIIOE 3HAUEHHWE HMEeT HHJIMBMIyalbHass ydeOHass paboTa (KOHCYIbTALlUU) —
JONIOJTHUTENIBHOE Pa3bsiCHEHHE y4eOHOro MaTepraia.

WnnuBuayanbHble KOHCYJIBTAlMM IO TMPEAMETY SBJSAIOTCS BaXHBIM  (PAKTOpPOM,
CIIOCOOCTBYIOIIMM MHIUBUAYaTH3alMH 0O0yYCHHS U YCTAHOBJIEHHIO BOCIHTATEIBHOTO KOHTAKTA
MEXJy IMpernojaBaTelieM U O0y4arollMMcS WHBAJIWJIOM WJIM JIMIOM C OTpaHUYEHHBIMU
BO3MOJKHOCTSIMU 3/10POBBS.


http://megapro.kubsu.ru/MegaPro/Web
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
http://moodle.kubsu.ru/
http://infoneeds.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

B ocBoeHMM AMCHMIUIMHBI WHBAJIMIAMHU M JIMIIAMHA C OTPAHMYEHHBIMU BO3MOXXHOCTSI MU
3I0pOBbsI OOJIBIIIOC 3HAYCHHE HMMEET WHIWBHIyallbHas ydeOHash pabora (KOHCY/IbTAIlUU) —
JIONIOJIHUTENIBHOE pa3bsiCHEHUE YueOHOro MaTepuania.

NuauBuayanbHble KOHCYNbTAlMM IO TMPEAMETY SBISIOTCS BAXKHBIM  (aKTOpPOM,
CMOCOOCTBYIOIIIUM MHANBUIyAIN3AI[MN O0YUYECHUS W YCTAaHOBJICHHIO BOCTIMTATEIHHOIO KOHTAKTA
MEXKIy TMpernojaBaTelieM U OOYyYarolMMCS WHBAIAIOM WJIA JIMIOM C OrpaHUYEeHHBIMU

BO3MOXHOCTSAMHU 310POBbAI.

7. MaTepuanbHO-TeXHUYECKOE 00ecredeHne mo JUCHUTIIINHE (MOIYIIIO)

Ne HanmeHoBaHue crienMaJlbHbIX IOMEIEHUH 1 Homepa aynuropmii / kabuHeTOB
NMOMEIIeHUH J1JIs1 CAMOCTOSATEIbHOM PadoThI
1. | yueOuble aymuropum 11 npoBemenus 3anstuii | 501,502,503,505,506,507,508,
JICKIIUOHHOT O THITA 509, 510,513,514
2. | yueOHBIe aymutopum g mpoBeneHus 3anartuii | 501,502,503,505,506,507,508,
CEMUHAPCKOT0 TUIIA 509, 510,513,514
3. | KommbroTepHbIe Ki1acchl € BBIX010M B IHTEpHET 503,509,510
4. | yyeOHbIE ayIOUTOPHH [Jsl BBIMOJIHEHUS HAy4YHO — Kabuner KYPCOBOTO
M CCIIEI0BATEIIHCKOM paboThI (kypcoBoro NPOEKTHPOBAHHS  (BHITOTHEHHS
MIPOCKTUPOBAHUS)
KypcoBbIX pabot) - Ne 503, No509,
Ne 510
OO6opynoBanue: MyJIbTUMEIUNHBIN
MPOEKTOP, SKpPaH, TEPCOHAIbHBIC
KOMIIBIOTEPHI, Yy4deOHas MeOenb,
nocka yaeOHas, Berxoq B IHTepHeT,
y4eOHO-HaIIsIIHbIE nocoOus
(TeMaTHyecKre — WIUTIOCTpAIuu),
MIPUHTED, Mpe3CHTaIUH Ha
ANMEKTPOHHOM HOCHTENE, CIUIUT-
cucrema
5. | yueOHbIE ayIUTOPUH ISl CaMOCTOATeNbHOU paboThl, | KabuHer a1 camMocTOSTENbHOM
C pa60lII/Il\\'/II/I MefJTaMI/I, OCHalllCHHBIMHU pa6OTBI - No 504, No 509’ No510
KOMITBIOTEPHON TEXHWKOW C IMOJIKJIIOUEHUEM K CETH
«aTepuer» u obecrneueHHEeM HEOrPaHUYEHHOTO OGopynopanye:  IepCOHANbHEIS
JOCTYa B OJIGKTPOHHYKO  MH(pOPMALHOHHO- | oM PIOTEPRL, yaeOHas mebem,
00pa30BaTEIBHYIO CPEy OPraHU3aLMK AT KKIOro | ~ookd yacOnas, Brxon B HuTepaeT
oOyyaromierocsi, B COOTBETCTBHM C 00beMOM
W3yYaeMbIX JIUCIUTIINH
6. | UccnemoBarenbckue nabopaTopuu (uentpoB), | KomnbtorepHusiii kmacc Ne 510
OCHAII[EHHbIE JIAOOPATOPHBIM 000PY10BaHUEM MYJIbTUMEIUHBIN IIPOEKTOP,
JKpaH, MePCOHAIbHBIC
KOMIIBIOTEPHI, y4yeOHas Mebeb,
JIOCKa yaeOHas, BBIXOJI B
WuTepHer, HariIsgHbIe MOCOOUS.
CereBoe obOopynoBanue CISCO
(MapuIpyTH3aTOPHI, KOMMYTATOPHI,
19-tu mroiiMOBBINM ceTeBOW mIKad)
CIUIUT-CUCTEMA, CTEH]T




«Apxutekrypa [I9BM»

yueOHbI€ Ay TUTOPUU I'PYIIOBBIX U MHAWBUYyaJIbHbIX
KOHCYJIbTAlIUI

Ne508
O6opynoBanue: MepCOHATbHBIN
KOMIIBIOTEP, y4deOHass  MeOelb,

JIOCKa yueOHas, y4eOHO-
HarJsAHble nocoous
(TeMaTHUecKMe  WJLIIOCTpPALUN),
CKaHep, JTOCKa MarHUTHO-

MapKepHasi, CTEJJIaXH ¢ ydeOHOU 1
NIEPUOANYECKON JINTEPATY POl

[Tomemienne misi XpaHeHUS U MPOPUIAKTHUECKOTO
00CITy>)KUBaHUS y4eOHOT0 000py10BaHHS

ITomemenne Ne 511, ITomemenne
Ne 516, Ilomemenue Ne 517,
ITomemenne Ne 518

yueOHble aylUTOpUU ISl TPOBEICHUS TEeKyIleH u
MPOMEKYTOYHOU aTTeCTallun

501,502,503,505,506,507,508,
509, 510,513,514




