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YTBEPXJAIO:

[IporpamMma yueOHOM AMCHHMIUIMHBI «AnreOpa M I€OMETPHs» COCTaBjI€HA Ha OCHOBAHHMH
TocyrapcTBEHHOr0 00pa30BaTeNBPHOTO CTAaHAApTa BBHICHIEr0 HPO(hECCHOHATBHOTO 00pa3oBaHMs
(TOC BIIO) Mouenxoit Hapomwoit Pecry6muku (JIHP) mo manmpaBienuio moxrortosku 09.03.04
[IporpamMmHasi HEHXXEHEPHs, YTBEP)KICHHOTO IpuKa3oM Munucrepera obpasopanus u Hayku JIHP
ot 21 suBapst 2016 r. Ne 33;

IMopsinka opraHu3anuu yd4eOHOro mpouecca B 00pa3oBaTENIbHBIX OPraHM3AIHAX BBHICIIETO
npodeccronanpHOro 06pazoBanus Jlonenkoit Hapoxuoit PecryOnuku, yTBEpKIEHHOIO IPUKa3oM
Munucrepcrsa obpazoBanus i Hayku JTHP Ne 1171 ot «10» Hos16pst 2017 r.;

y4eOHOr0 IUlaHa W OCHOBHOW 00pa30BaTENbHOM IPOrpaMMBI BBICIIErO MPO(ECCHOHATBLHOIO
obOpasoBanust HampapieHus moarotoBku 09.03.04 Ilporpammuas WHMEHEpHs, pa3pabOTaHHBIX B
'OV BIIO «/loHenkuit HalMOHAIBHBIH YHUBEPCUTET.

Pazpaborumxu:
Jo., K.¢p.-M.H., Kadeaps! BeICIIEH MaTeMaTHKH
¥ METOJUKH NPE0IaBaHus MATeMaTHKU — —— —A-B.3m3a
Jlow., K.¢.-M.H., Kadepbl BRICIIEH MaTeMaTUKH
L
U METOJIUKH IIPEToaBaHusI MaTeMaTHKH > H. B. KoBasnenko

ITporpaMma y4eOHOW MJUCHMIUIAHBI YTBEp)KICHA Ha 3aceflaHud Kadeapbl BbICHIEH
MaTeMaTHK{ ¥ METOJUKH IPENOJaBaHKs MAaTEMATUKH

IIpotoxon Ne 12 or 09 anpenst 2020 r. M
3aBenyronuii kKadeapoit E. 1. Cxada
/
[lporpamma y4eOHOM JUCHMILUIMHBI 0J00peHa y4eOHO-METOAMYECKOH KoMHCCHEH

(axynpTeTa MaTEMAaTHKH ¥ HHPOPMAITHOHHBIX TEXHONOTHH
ITporoxon Ne 8 ot «15» anpens 2020 r.

Ilpencenatens y4eOHO-METOJUIECKOH
KOMHCCHH (paKyipTeTa / JI. !. Censixosa




1. OBJACTH HIPUMEHEHUMA U MECTO JUCHUIIVIMHBI B YYHEBHOM
INPOLHECCE

YueOnast  gucnuiuiiHa  «Anrebpa W reoMeTpusi»  sBisiercs  0a30BOM  4acThiO
po(ecCHOHALHOTO OJIOKa AWCIMILIAH TIOJTOTOBKM CTYIEHTOB IO HAMPABICHHUIO MOATOTOBKU
09.03.04 IIporpamMmMHasi UHKEHEPHUSL.

Jlist m3ydeHus: JaHHOW y4eOHOW MUCIUIUIMHBI HEOOXOIMMBI 3HAHUS, YMCHHS U HABBIKU B
npeJienax CpeHero oomero oopazoBaHusl.

SBnsieTcss OCHOBOM It M3YyYEHHUSI TaKUX JUCHUUIUIMH, KaK «OrepalnuoHHbIE CHUCTEMBI»,
«Uudopmaruka» u Ap., a TakKe A MPOXOXKICHHS Y4eOHBIX U IPOU3BOJCTBEHHBIX INPAKTHUK,
MOJTOTOBKY W 3aIWTHI BBITYCKHOW KBAIM(DUKAIIMOHHOW PabOThI, IPOXOKICHUS TOCYIaPCTBEHHON
UTOTOBOM aTTECTALIUU.

2. CTPYKTYPA JUCHUIIJINHBbI

Xapaxmepucmuka yueOHOU OUCYUNTIUHDL

Hanpasnenne noarotoBku 09.03.04 IIporpammHasi MH)KEHEPHUSI
[Tpoduib [IporpammHuast HXEHEpUS
OO6pa3zoBarenpHas IporpaMmma OakanmaBpuar
Kpanuduxanms aKaJeMHYeCcKHil OakamaBp
KonuyecTBO conepkarenbHbIX MOTyIEH 2
Jucnunnuza 6a30Boi / BapuaTUBHOM YacTH
. 6a3oBast yacTh MPOECCHOHATHLHOTO OJI0Ka
00pa30BaTeNbHOM POrpaMMbl
®opmel kouTpost (MK, sk3amen, 3auer) 2 MOIYJIBHBIX KOHTPOJIS, 2 DK3aMEHa
Mokasatem ouHas popma 3aoyHas hopma
00yudeHus 00y4YeHHS
KonndecTBo 3a4eTHBIX €AMHUIL (KPEIUTOB) 8 8
I'ox moaroToBku 1 1
Cemectp 1,2 —
KonmgecTBo yacoB 288 288
- JTEKIIHOHHBIX 68 14
- IPAKTUYECKNX, CEMHHAPCKUX — —
- TaOOPATOPHBIX 68 14
- CAaMOCTOSITEJIbHOM paboThI 152 260
B T.4. UHAWBHIYAILHOE 3a/1aHHC
HenenpHOE KOIUYECTBO YACOB, 16,9
B T.4. AyAUTOPHBIX 4,4

3. OIMUCAHMUE JUCIIUIIJINHbI

Ileau u 3axaun

Heasimu ocBoeHUsT y4uyeOHOM AUCHUIUIUHBI «Anredpa W TeOMETpHUs»  SABISIOTCS:
O03HAKOMJICHHE C OCHOBHBIMHU IOHSATUSIMU anreOpbl M TE€OMETpPHH, yMeHHE (HOpMyIUpOBaTh U
JIOKa3bIBaTh OCHOBHBIE pPE3YyJbTAaThl H3yYaeMbIX pa3/eNoB ainreOpbl M TI'eOMETPUH, OCBOCHHE
METOJIOB U CIOCOOOB pelleHus alredpandyeckux U reOMeTpUYecKUX 3a7ad, pa3BUTHE JOTMYECKOTr0
U aIrOPUTMUYECKOIO MBILIUICHUS, OBJIAJACHUE OCHOBHBIMH METOJAMU MCCIIECAOBAHUS U PEILICHUS
MaTeMaTUYeCKUX 3aJ1a4, BRIpaOOTKa YMEHUSI CaMOCTOSTEIbHO pacCIIUPSATh MaTeMaTHUECKUE 3HAHUS
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U TPOBOJUTH MOCTAaHOBKY M MaTE€MaTHYECKHM aHalu3 NMPUKIATHBIX 337ay, a TakkKe MpuoOpecTu
3HaHWUS, YMEHHUS W HABBIKH, [O3BOJISIONIME TMOJTOTOBUTH  BBITYCKHUKA K  HAy4YHO-
HCCJIEIOBATENIBCKOM, a TaKkKe K MPOEKTHON U MPOU3BOICTBEHHO-TEXHOJIOTUYECKON IeATEIHHOCTH B
00JIaCTH CUCTEMHOTO U MPUKJIIAJHOTO MTPOTPAMMHOTO 00eCTICUeHHS.

B pesynbpraTe M3ydeHHs] TUCHUILUIMHBI «AnreOpa M reOMETpUs» CTYACHT JODKEH 3HATh
OCHOBHBIC ONPEICICHUS W TIOHATUS HW3YYaeMbIX pa3feiioB anreOpsl U TEOMETPUHU, YMETh
dbopMynupoBaTh U JI0OKa3bIBaTh OCHOBHBIE PE3YyJIbTAaThl ITUX pa3AesioB. B Xxoae mpakTHYeCKUx
3aHITHHA CTYJIEHT JOJDKEH NPHOOPECTH HABBIKM PEIICHHUS THUIIOBBIX 3a7ad C MPUMEHEHUEM
M3y4aeMOT0 TEOPETUYECKOro MaTepuaa, YTo MO3BOJISIET MOJArOTOBUTh BBIMYCKHHKA K MPOEKTHOMN
U TIPOU3BOJICTBEHHO-TEXHOJIOTUYECKON JESITEIBHOCTH B OOJIACTH CO3JaHHUS COBPEMEHHBIX CHCTEM
00paboTku nHGOpMaIUKU, OPraHU3alMOHHO-YIIPABICHUYECKON J1eATEIbHOCTH.

3agayaMu TUCHUILTUHBI «AJreOpa U TeoMeTpus» SIBISIOTCS:

1) PazBuTHe y cTyI€HTOB MUHTYUIIUU, MATEMAaTUYECKON KYJIBTYPbI, TIOTHYECKOTO MBIIILJICHUS.

2) ®opmupoBaHue pecypca WH(GOPMAIMOHHOTO MaTepuana (ONpeAeseHHs, TEOPEMbl, HX
JTI0KAa3aTeNbCTBO, CBSA3U MEX1Yy HUMH, METO/IbI PEIICHHUS 33/1a4) U 00y4yeHHE UX IPUMEHEHUIO.

3) IloaroroBka CTYJEHTOB K M3yYCHHIO JPYTUX MAaTEMaTHYCCKHX METOJOB M JUCIUILINH
(MateMaTuyeckuil aHamu3, auddQepeHIaNbHbIE ypaBHEHHS, (DYHKIHMOHAIBHBIN aHanu3, 0asbl
JAHHBIX W WH()OPMAINMOHHBIC CHUCTEMBI, HEKJIACCHMYECKHE 3aJadyd MaTeMaTH4ecKod (H3uKu,
MaTeMaTUYeCKUe MOJENIM MEXaHUKHU TBEPJOro Telld, MaTeMaTH4YeCKHE MOJEIH U METOJbI TEOPHHU
YIIPYTOCTH, KOMIUICKCHBIA aHAIH3 | T.1.).

4) dbopMupoBaHHE HABBIKOB U YMEHUH, HEOOXOJUMBIX MPHU MPAKTUYECKOM MPUMEHEHUU
MaTeMaTHYECKUX MIEH M METOJOB JUIS aHAINW3a U MOJEIHUPOBAHUS CIIOKHBIX CHCTEM, MPOIIECCOB,
SBIICHUH, JIJIS IOMCKA ONTUMAJIbHBIX PEIICHH U BEIOOpa HAMIIYUIIUX CIIOCOOOB pean3aliii.

TpeGoBanus K pe3yabTaTaM OCBOEHHMS JMCUMIIMHBI. [Ipoliecc M3ydeHUs TUCIUTUIMHBI
«Anrebpa U TE€OMETpHs» HampasiieH Ha (JOPMUPOBAHHE DJIEMEHTOB CJEIYIOIINX KOMIIECTCHINHA B
coorBerctBuu ¢ ['OC BIIO JIHP no nanpaenenutro noarotoBku 09.03.04 Ilporpammuas
WH)KEHEpUsT M OCHOBHOW 00pa3oBaTeIbHOH MNPOTPaMMbI  BBICHIETO MPO(ECCHOHAIBHOTO
obOpazoBanus HanpasieHus noaroroBku 09.03.04 [IporpaMMHas HHKEHEpHUS .

a) oowexynomypnoix (OK):

— CHOCOOHOCTBIO K KOMMYHHUKAIlMM B YCTHOM M NHUCBMEHHOH (opmax Ha pycCKOM U
MHOCTPAHHOM $I3bIKaX Ul PELICHUS 3a/1a4 MEXJIMYHOCTHOTO U MEXKYJIbTYPHOTO B3aUMOJEHCTBUS
(OK-5);

— CIOCOOHOCTBIO paboTaTh B KOMaHJE, TOJEPAHTHO BOCHPHUHHMMAs COLHUAIbHbIE,
ITHHYECKHUE, KOH(PECCHOHAIBHBIC U KyIbTypHbIe pasnuuus (OK-6);

— cImocoOHOCTBIO K caMoopranu3aimu camooopazosanuto (OK-7);

0) oowenpogheccuonanvuvix (OIIK):

— BIIQJICHUEM TEOpPHEH W TEXHOJOTHeHl IMOCTPOEHMSI MHTEIIEKTYaJbHBIX HPOrpPaMMHBIX
cHucTeM, OCHOBaHHbBIX Ha 3HaHHsX (OITK-5);

8) npogpeccuonanvuvix (I1K):

HAY4YHO-HCCJIeJ0BATEIbCKAs AeATeIbHOCTD:

— CHOCOOHOCTBIO K (¢opManM3alMd B CBOEH MpeAMETHOH o0sacTé ¢ y4€ToM
OrpaHUYCHUI UCTIONB3YeMbIX MeTO0B uccnenoBanus (I[TK-12);

— TOTOBHOCTBIO K  HCHOJb30BAaHUIO METOJOB M  HMHCTPYMEHTAIbHBIX  CpEJICTB
UcciIe0BaHus 00bEKTOB MpodeccroHanbHoi AesrensHocTH ([TK-13).

B pe3ysibTare nzyuenus y4eOHOH JUCHUILUINHBI CTYI€HT JI0JIZKEH:
3HATH:
— TEOPHI0 MaTPHII, OTIPEACTUTENCH U CHCTEM JIMHEWHBIX ypaBHEHU;
— BEKTOpHYIO anrebpy;
— AHAIUTUYECKYIO T€OMETPUIO Ha TNIOCKOCTH U B TIPOCTPAHCTBE;
— TEOPHIO JUHENHBIX, TOUEYHO-BEKTOPHBIX U YHUTAPHBIX ITPOCTPAHCTB;



— TEOPHIO JMHEWHBIX OIEpaTOPOB HA KOHEYHOMEPHBIX IIPOCTPAHCTBAX;
— TEOpHUI0 OMIIMHEHHBIX M KBaPAaTUYHBIX ()OPM Ha KOHEYHOMEPHBIX MPOCTPAHCTBAX.

yMeThb:

— pemarh 3aJlayd, CBS3aHHBIC C BBIYMCICHUEM MAaTPUIl, ONPEICIUTENIed U pelieHUueM
CHCTEM JINHEHHBIX YPaBHEHU;

— pemaTh 3aJja4l AHAIUTUYECKOW FT€OMETPUHU Ha MJIOCKOCTH U B IPOCTPAHCTBE;

— pemaTh 3a/1aud, CBSI3aHHBIC C UCCIICIOBAHUEM JIMHEHHBIX OIEPaTOPOB M KBAJAPATUIHBIX

dopm.
BJIAJETh:
— MaTeMaTHYECKHUM alapaTtoM aareOpbl U T€OMETPUH;
— HaBBIKaMU UCIOJIb30BAHUS amIapara ainreopbl U TeOMETPUM NP PELIEHUH KOHKPETHBIX
3a/1a4.
4. COAEP) KAHUME JUCHUIIJIMHbBI U ®OPMbI OPTAHU3ALINU
YYEBHOI'O ITPOLHECCA
IMopsiakoBbIi
Kpartkoe coaepxaHue TeMbl
HOMeEp u TeMa
Cooeporcamenvuutii mooyas 1

Tema 1. CucreMbl KOOpIUHAT. [[eKaIU)TOBa NpAMOYTolbHas CHCTEMa KOOPAMHAT.
OCHOBHbIE IIpoexuus BEKTOpa Ha OCb, CBOHCTBA MPOCKIMH. HaHpaPHﬂIOHIHC KOCUHYCBI

J— BEKTOPA, CBOHCTBO HANPABIIOIAX KOCHHYCOB. JIuneinble onepanuu Haj
BEKTOPHOI BEKTOPaMM, MX CBOHCTBA. JluneitHast 3aBUCMMOCTb M HE3aBUCUMOCTH

aITeOpBL. BEeKTOpOB. Kpurepuii KoJumMHeapHOCTH BEKTOPOB. ba3uc cuctemMsl BEKTOPOB.

Teopema 0 paznoxxeHnu BekTopa 1o 6asucy. Koopaunarsl BekTopa.
Tema 2. CkanspHoe mpou3BeaeHUE BeKTOpoB. Kputepuili OpTOroHaIbHOCTH
Onepaunu Hag | BeKTOpoB. CKalsipHOe TNPOM3BENEHHE B JIEKapTOBBIX KOOpAMHATAaX.
BEKTOPaMH. Anrebpanueckue U reoMeTpUYeCKHe CBOMCTBA CKAJISIPHOTO MPOU3BEACHUS.
BekTtopHOE npoM3BeNEHHME BEKTOPOB. BeEKTOpHOE IpOM3BEACHHE B
JIEKapTOBBIX KOOpJMHATaX. Anredpanyeckue M reoMeTpudecKue CBOICTBa
BEKTOPHOTO  mpousBeAeHHs. (CMeIIaHHOe MPOU3BEAECHHE  BEKTOPOB.
CMmelmlaHHOE MPOM3BEJEHUE B JEKapTOBBIX KOOpAMHATaX. I'eomeTpruyeckuil
CMBICTI CMEUIaHHOrO npousBeneHus. Kpurepuil KoMIuiaHapHOCTH TpEX

BEKTOPOB.

Tema 3. [TonsiTrie 00 ypaBHEHUSAX JIMHUHN U IOBEPXHOCTEN, TUIBI ypaBHEHUI:
[Tpsimas Ha sBHOe, o0111ee, napamerpuyeckue. [psmas Ha miockoctu. Paznuunble
IJIOCKOCTH. (GopMbI 3aCH YpaBHEHUN MPSIMOM, paCCTOSIHUE OT TOUKH JI0 MPSMOM.

JleneHue oTpeska B 3aJaHHOM OTHOLLIEHUH.
Tema 4. [Tnockoctes B mpocTpaHcTBe. Paznuunble (OpMbI 3alUCH  ypaBHEHHM
ITnockocTs B IUIOCKOCTH. B3auMHO€ pacnonoxeHue niocKoCTeN.
MIPOCTPAHCTBE.
Tema 5. [Tpsamas B mpocTpaHcTBe. Paznuunbie GoOpMBI 3aNMCH YpaBHEHUN MPSIMOi
[Tpsimas B B TpOCTpaHCTBE. B3aumMmHOe pacnosio)keHHe MNpPSMBIX B IMPOCTPAHCTBE.
IpocTpaHcTBe. | B3anMHOeE pacnoioskeHne NpsIMOM M INIOCKOCTH B TPOCTPAHCTBE.
Tema 6. Omnpenenurenu. CBoiicTBa ompenenuteneil. MuHOpHI, airedpanveckue
Onpenenureny. | AonoJiHEHUs. BelunciieHne onpeaenuTenen.
Tema 7. Anrebpa marpui. MaTpullbl UX THIIbI, ONEpAllUK HaJl MAaTPULIAMU U UX
Anrebpa mMaTpull. | CBOMCTBAa. YMHOXEHHE MaTpull U ero cBoiictBa. CTeneHW KBaJapaTHOM




matpullsl. TpancnonupoBanue Matpuil. O6patHas MaTpuna. OOpaTUMOCTb U
OJTHOCTOPOHHSISI 00paTUMOCTh. MHOTrOWJIEeHbl OT Matpulbl. [Ipocreiinme
MaTpUyHble ypaBHEeHHsA. PaHr Marpuubl. BpluucieHue paHra Marpuil
METOJIOM 3JIEMEHTapHBIX IpeoOpazoBanuii. Teopema o 0a3MCHOM MHHOPE.
Kpurepuii paBeHCTBa HYJIIO ONPEAECIUTENS.

Tema 8. CucreMsl IHMHEHHBIX ypaBHeHM. Kiaccudukaiys, oCHOBHbIE MOHSTHSA U
OOmiast Teopust | onpenenenus. Kpurepunm COBMECTHOCTH U €IMHCTBEHHOCTH PEIICHHS.
CHUCTEM Martpuunsbiii cioco6 pemenus. Meron Kpamepa. Meton I'aycca pemrenus
JIMHEUHBIX IIPOU3BOJILHON CUCTEMBI JIMHENHBIX ypaBHEHUH. Panr marpuiel. Onpenenenus
YpaBHEHU. panra. CBoiiCTBa pELICHUH CHUCTEM JIMHEHHBIX OJHOPOJHBIX YpPaBHEHMIA.
dyHnamenTanbHas cucrtema penieHuid. CTpyKTypa o0IIero penieHus..
Tema). Kommekcubie uucna. Tpu  ¢dopMbl 3amucu KOMIUIEKCHOTO 4HCIa U
Anrebpa ornepanuy HaJ KOMIUIEKCHBIMU YUCIaMH. ['eoMeTpudeckas MHTEpIIpETalus
KOMIUIEKCHBIX | KOMIUIEKCHBIX uucen. @opmyna Myaspa. CBONCTBa MOAYJSI U apryMEHTa
quCell. KOMIUIEKCHBIX uncen. KopHu 3 KoMIekcHbIX uyncen. KopHu U3 ennHuIBbL.
['pynina kopHel U3 eUHULIBI.
Tema 10. MHOro4sIeHBl. Teopema €AMHCTBEHHOCTHU. Onepauun HaJ
AnreGpa MHorouwieHamu. Jlenenue ¢ ocrarkom. HOJI. Anroputm EBknupa. Kopuu
MHOTOWIEHOB. | MHOrowieHoB. Teopema be3y u cneactBue u3 He€. PaziioxkeHune Mo KOpHSIM.
Kparnocte kopHs. Teopema Buera. MHOrowieHsl € BelIECTBEHHBIMHU
K03 PHUIIMEHTaMU U UX KOPHH, Pa3I0KeHNE Ha HETPUBOAUMBIE MHOKUTEIIH.
MHuorousensl ¢ nensiMu K03 duimenramu. Llenpie u panmoHanbHble KOPHU
MHOTOWJIEHOB C HeNbIMH Kod(durmentamu. [Ipon3BomHas MHOTOYJICHA.
KopHu MHOrOYIEHa U TIPOU3BOIHOM.
CooeporcamenvHulit Mooyab 2
Tema 11. Jlunelinple mnpoctpanctBa. Ormnpenenenve W npumepsl. bazuc u
JIluneitnbie pasmepHocTh. Ilepexon k HOBomy Oasmcy. Marpuma mepexona. CoiicTBa
MPOCTpAaHCTBA. | MaTpull nepexonaa. Jluneitnsle nmoampocTpancTBa. JInHelHas 0007104YKa Kak
noanpoctpancTBo. CBoiicTBa JMHEHHBIX 000ouek. Cymma U mepecedeHne
JUHENHBIX OANPOCTPaHCTB. TeopeMa 0 pa3MEpHOCTSIX.
Tema 12. EBximmnoBsl mpoctpancTBa. OnpeneneHue u npumepsl. JjimHa BekTOpa.
EBKinoBbl VYron mexny Bektopamu. HepaBenctBo Komm-bynsikosckoro. Teopema
npoctpanctBa. | [Iudaropa. OpToroHanbHbIE CUHCTEMBI U UX CBOMCTBA. OPTOHOPMUPOBAHHBIC
CUCTEMBI. PasenctBo ITapceBaus. Koopaunats! BEKTOpA B
opToHOpMHpOBaHHOM 0asuce. [Iponecc oproronanuzanuu. OpToroHanbHas
npsimasi cymma. PasnoxeHue B OpTOroHaJIbHYIO IPSIMYIO cymMmy. PaccTosiHue
OT BEKTOpa 10 moAanpocTpaHcTBa. OpTOroHAIbHOE JOMOJHEHHE M €ro
CBOMCTBA.
Tema 13. JluneitHble omepaTophsl B JMHEMHBIX NpocTpaHCTBax. OmnpexneneHue u
JInnennble npuMepsl. Sapo u o6pas, u ux coiictea. Marpuiia JTuHeHOro oneparopa B
OrepaTophl U UX | KOHEYHOMEPHBIX MpocTpaHcTBax. I[IpeoOpa3oBaHue MaTpullbl JIMHEHHOTO
MaTpHLIBIL. oreparopa IpH Iepexojae K HoBoMmy Oasucy. PazmepHocTh siipa u o0Opasa.
Panr omeparopa. Teopema o dimker A+dimIimA. TIpocrpancTBo
JMHENHBIX ONEPATOPOB.
Tema 14. CoOcTBEHHBIE BEKTOPHI M COOCTBEHHBIC 3HAUYCHMSI IMHEHHOTO OrepaTopa.
CrnekrtpanbHas | XapaKTepUCTHUECKUI MHOTOWIEH JHHEHHoro omnepatopa. Teopema 00
Teopus MHBAapHAHTHOCTH XapaKTEPUCTHUECKOTO MHOTOWIEHA. XapaKTepUCTHUECKHE
JIMHEUHBIX KOpHU JIMHEHHOro omeparopa. Teopema O JIMHEWHOW HE3aBUCHUMOCTU
ONEPATOPOB. COOCTBEHHBIX BEKTOPOB, OTBEYAIOIIMX Pa3HbIM COOCTBEHHBIM 3HAYEHUSIM.
Tema 15. OproroHanbHble MAaTpUIBl U HUX CBOMCTBA. MaTpuua W ONpenenTeNnb
JIunelinpie I'pamma. ComnpsbxkeHHbId omepatop W ero marpuna. CamoconpsKeHHbIE




OIepaTopsl B
€BKJIMJIOBBIX
IIPOCTPAHCTBAX.

omeparoppl W WX cBoicTBa. VIHBapuaHTHbIE MOAMNPOCTPAHCTBA U
WHBApHUAHTHOCTh  OPTOTOHAJNBHOTO  JOIMOJIHEHUS K  HUM  JUIS
CaMOCOIPSIKEHHOTO oreparopa. BemectBeHHOCTD CIIEKTpa
camoconpspbkeHHoro orneparopa. Hopma oneparopa. OueHka criektpa dyepes
HOpMY.

Tema 16.
bununennrie u
KBaJI[paTU4YHbIC

bopMmBI.

bununeiinple W kBaapatuuHble ¢opmbl. OrmpeneneHue M MaTpuula
oununeriHo Qopmbl. CBsA3p MEXAY MaTpullaMH OWIMHEWHOW (GOpMBI B
pasHblx 0Oa3ucax. Cummerpuueckas 3aluch KBaJApaTUYHOH  (OPMBI.
Kpurepuu nonoxuTenbHONM U OTPULIATEIBHOU ompeleneHHOoCTH. Kpurepuit
CunbBecTpa.

Tema 17. Kpussble
BTOPOTO MOPSIJIKA.

Kpussie BTOpOro nopsjka, ux reomerpudeckue cocrs. Kanonnueckue
ypaBHeHus. VccrnenoBanue QOpMbl KpHUBBIX. YPaBHEHMs KacaTelIbHBIX,
AKCLEHTPUCUTET U AUpeKTpuchl. IIpuBeneHne oOuiero ypaBHEHUS KPUBOU
BTOPOT'0 MOPSAKA K KAHOHUYECKOMY BHJY.

Tema 18.
IToBepxHOCTH
BTOPOTO MOPSIIKA.

IToBepxHOCTH BTOPOro NMOpsJKa, KAHOHUYECKHE ypaBHeHUs. [locTpoenue
MOBEPXHOCTEN BTOPOTro nopsiika. JInHeiuaTeie moBepxHOCTU. VIHBapUaHTHI.

TemaTn4yeckui miaan

Coaep:xareJbHbIA MOAYJIb 1

KoJsmnuecTBo 4acos
OuHas ¢opma 00yueHust 3aounasi popma oOyuenunst
B T.4U. B T.U.
o | e L | o
Haspanusi conepxatenbHbix . % z|E g % 4 . E Z |8 s § o
MOJYyJIeil ¥ TeM c | =1 3| slgeSy & = g | alg&olg ¢k
S ElF|Slsgryd 8 =S| 8| 2 15¢CFC
& 2 | = 5|82 axs g ° < = 518 & = &
LK R AR
IR AN
Tema 1. (?CHOBHI)IG MTOHSTHUS 8 | 2 2| 4 15 |05 05| 14
BEKTOPHOM aJIreOpBl.
Tema 2. Omnepanuu Hax 10| 2 2| 6 16 |05 05| 15
BEKTOPAMH.
Tema 3. llpsmas Ha 12 | 4 4| 4 15 |05 05| 14
TUIOCKOCTH.
Tema 4. IlnockocTs B 14 | 4 4| 6 16 |05 05| 15
IPOCTPAHCTBE.
Tema 5. llpsamas B 13 | 4 4| 5 15 | 05 05| 14
MIPOCTPAHCTBE.
Tema 6. Onpenenureny. 13 | 4 4| 5 16 |05 05| 15
Tema 7. Anrebpa maTpuil. 18 | 4 4 | 10 16 1 1| 14
Tema 8. O6u1va;1 TEOpHs 18| 4 4| 10 17 1 11 15
CHCTEM JINHCHHBIX YpaBHEHUH
Tema 9. Anrebpa 18 | 4 4 1 10 16 1 1| 14
KOMITJICKCHBIX YHCElT
Tema 10. Anrebpa 18 | 4 4 1 10 17 1 1| 15
MHOTOYJICHOB.
Hmozo no 1 142 | 36 36| 70 159 | 7 7 | 145
cooeprcamebHoOMy MOOYJi10




Tema 11. JIunelinwie 20 | 4 4l 12 15 | 05 05| 14
MIPOCTPAHCTBRA.
Tema 12. EBxinnoBel 18 | 4 4 | 10 16 |05 05| 15
IIPOCTPAHCTBA.
Tema 13. JIuneitabie 18 | 4 4 | 10 16 1 11 14
OIepaToOpbl U UX MATPHULIBI.
Tema 14. CnexrtpanbHas
TEOPUS JIMHEUHBIX 18 | 4 4 |10 17 1 1|15
OIIePaTOPOB.
Tema 15. Jlunelinbie
OTepaToOpbl B €BKIIUOBBIX 18 | 4 4 |10 16 1 1| 14
MIPOCTPAHCTBAX.
Tema 16. bununeiinbie u 18 | 4 4| 10 17 1 11 15
KBaJIpaTH4HbIE (POPMBIL.
Tema 17. Kpusble BTOpOro 18 | 4 4 | 10 16 1 11| 14
MOPsIKA.
Tema 18. [ToBepxHOCTH 18 | 4 4| 10 16 1 11 14
BTOPOTO TIOPSIIKA.
Hmozo no 2 146 | 32| |32 82 129 | 7 7 | 115

cooeprcamebHoOMy MOOY10

Bcezo no oucyunnune 288 | 68 68 | 152 288 | 14 14 | 260

5. METOAMYECKHUE PEKOMEHJALIUU AJIs1 TIPOBEJAEHUSA JIEKIIMOHHBIX,
MPAKTUYECKHX U JIABOPATOPHBIX 3AHSTUI

TeMbl JIEKIIHOHHBIX 3aHATHH

o Konuuecmeo

i Haszeanue memot wacos

1. |OcHOBHBIE MOHATHS BEKTOPHON anreOpbl 2

2. |Onepanuu HajJ BEKTOpaMH 2

3. |[Ipsimas Ha MIOCKOCTH 2

4. |[1m10CKOCTH B IPOCTPAHCTBE 2

5. [[IpsiMast B mpoCTpaHCTBE 2

6. |B3anmMHOE pacmoyoXKeHHe MPSIMON 1 TUIOCKOCTH B TPOCTPAHCTBE 2

7. |Omnpenenurenu 4

8. [AnrebOpa MaTpwil 2

9. [Panr maTpuIlsl 2
10. |Cucremsl nuHelHbIX ypaBHeHuil. MeTtoq Kpamepa 2
11. Meron 'aycca. @yHaameHTanbHas cucTeMa pereHHi 2
12. [[ToHsATHE KOMIUIEKCHBIX YUCEI 2
13. |KopHu U3 KOMIUIEKCHBIX uncesl. KopHu U3 e AMHUIIBL. 2
14. |Muorounensl. Onepanuy Haj MHOTOYJIEHAMH. 2
15. [MHorousieHsl ¢ BEIIECTBEHHBIMH U LIEJIbIMU KO3 dUIIUEHTaAMH. 2
16. [luneitnsle npoctpancTBa. OnpeaeneHne U MPUMEpHI 2




17. {IuneiiHble NOAIIPOCTPAHCTBA 4
18. |EBkimaoBsl mpocTpancTBa. OnpeaeneHue U npuMepsl 2
19. |OproroHanbHbIE CUCTEMBI U UX CBOWCTBA. 4
20. |lunelinble orepaTopbl B IMHEHHBIX TPOCTPAHCTBAX 2
21. |[IpeoOpa3oBaHue MaTpUIlbl IMHEHHOIO OepaTopa MpH Mepexoie K HOBOMY 2
0azucy
22. |CoOcTBEeHHBIE BEKTOPBI U COOCTBEHHBIC 3HAYCHUS JIMHEHHOTO OIeparopa 2
23. |XapakrepucTUuecKkrue KOpHU JMHEWHOTO oreparopa 2
24. |OproroHagbHBIE MATPULIBI U KX CBOHCTBA 2
25. |MuBapuaHTHBIC MOINPOCTPAHCTBA W HWHBAPUAHTHOCTH OPTOTOHAJIHHOTO 2
ITOITOJIHEHUSI K HUM JUIs CAMOCOIIPSDKEHHOI0 olleparopa
26. |bunuHeWHBIC U KBaJApaTUYHbBIE (POPMBI 2
27. |Kputepuu NMOJOXKHUTEIBHON M OTpULATENbHON onpeaeneHHocTu. Kpurtepuit 5
CuiibBecTpa
28. |KpuBble BTOpPOro nopsjika, uX reoMeTpuyeckie CBOMCTB 2
29. |[IpuBenenue oOmIEro ypaBHEHHMs KpPUBOW BTOpPOro HOpsiAKa K 2
KaHOHUYECKOMY BUIY
30. [[ToBepxHOCTH BTOPOTO MOPS/IKA, KAHOHUYECKHE YPABHEHUS 2
31. [IuHeituaTbic MOBepXHOCTH. IHBapHaHTHI. 2
BCEI'O 68
Tembl J1a0OPATOPHBIX 3aHATHI
o Konuuecmeo
wn Ha3zeanue memoi 4ACO
1. |OcHoBHBIEC TOHATHS BEKTOPHOU aireopshl. 2
2. |Onepanuu HajJ BEKTOPAMH. 2
3. |IIpsiMas Ha MIOCKOCTH. 4
4. [[ImockocTh B IPOCTpPaHCTBE. 4
5. [[Ipsimas B mpocTpaHCTBE. 4
6. [Ompenenurenw. 4
7. |Anrebpa marpwir. 4
8. |O6mas Teopust cucTeM JIMHEWHBIX ypaBHEHUH. 4
9. |Anrebpa KOMIUIEKCHBIX YHCEI. 4
10. |AnreGpa MHOTOYJICHOB. 4
11. |basuc u pazmepHocTs. [Iepexon kK HOBoMy Oazucy. 2
12. JluneitHas 000104Ka KaKk MOJIPOCTPAHCTBO 2
13. |[EBknmaoBbl mpocTpaHCcTBa. [lMHA BekTopa. YTol MeXAy BEKTOpaMHu. 5
HepasenctBo Komu-bynskosckoro. Teopema [Tudaropa.
14. (OpToHOpMHpPOBaHHBIE CUCTEMBI 2
15. Uluneiinble onepaTtopbl B JIMHEWHBIX MPOCTpaHCTBaX. SAapo u obpas, U HX
cBoiicTBa. MaTpuiia JMHEHHOro  omeparopa B  KOHEYHOMEPHBIX 2
MPOCTPAHCTBAX
16. [[IpeoOpa3oBaHUEe MATPHIIBI JIHHEHHOTO OIEepaTopa MpH Imepexojie K HOBOMY 2
6asucy. Panr oneparopa. [IpocTpaHCTBO IMHEHHBIX OMIEPaTOPOB
17. |CobcTBeHHBIE BEKTOPHI M COOCTBEHHBIC 3HAYCHMS JIMHEWHOTO Omeparopa. 2




XapakTepuCTUYECKUI MHOTOYJIEH JIMHEHHOTO OllepaTopa.

18. [XapakrepucThuueckue KOpPHHM  JIMHEHHOro  omeparopa. JlunelHas
HE3aBUCUMOCTb ~ COOCTBEHHBIX  BEKTOPOB,  OTBEYAIOLIMX  Pa3HbIM 2
COOCTBEHHBIM 3HAUEHUSM

19. |OproroHanpHble MaTpULBI M WX CBOMCTBA. MaTpuia M ONpEeAETHTENb
['pamma. ComnpspbkeHHBIM omepatop UM ero Marpuina. CaMoCONpsKeHHBbIE 2
OIIEPATOPBI U UX CBOMCTBA.

20. |MluBapuaHTHbIE HOJIPOCTPAHCTBA. BemectBeHHOCT CHEeKTpa
caMmocoIpsbKeHHOro onepaTopa. Hopma oneparopa. OueHka crekTpa uepes 2
HOpMY.

21. |bunuHelinple u KBaapatuyHble ¢Gopmbl. CBA3b MEXIy MaTpULAMH 2
OMITMHENHOM (HOPMBI B pa3HbIX Oa3ucax.

22. |CummeTpuieckas 3armch KBa/IpaTUYHON (bopMBL. Kpurepun 5
[10JIOKHUTEIBHON U OTPULIATEIILHON ONPEIETIEHHOCTH.

23. |KpuBble BTOpOro mopsijika, UX reoMerpuyeckue cBoMcTB. KaHoHMYeckue 2
ypaBHeHHs. MccnenoBanne (GopMbl KPUBBIX.

24. |YpaBHEHHs KacaTeNbHBIX, SKCIIEHTPUCUTET U JUPEKTpuchl. llpuBeneHue 9
00111er0 ypaBHEHUsI KPUBOM BTOPOT'O MOPSIKAa K KAHOHUYECKOMY BHUJY.

25. |[loBepXxHOCTH BTOpPOTO TOpS/IKA, KaHOHWYECKHE ypaBHeHUs. [locTpoenue 5
[HOBEPXHOCTEH BTOPOI'0 MOPSIKA.

26. [JluneityaTrpie MOBEPXHOCTH. IHBapuaHTHI. 2
BCEI'O 68

6. METOANMYECKHUE PEKOMEH/JALIUU 11O OPTAHU3ALIUN
CAMOCTOSTEJBHOM PABOTHI CTYJIEHTOB
Opranun3anus caMoCTOSTeIbHON Pad0ThI CTYICHTOB
o Konuuecmeo
wn Ha3zeanue memoi wacos

1. |OcHOBHBIE MOHATHS BEKTOPHON anreOpshl. 4

2. |Onepanuu HaJ BEKTOPAMH. 6

3. [[IpsiMast Ha TUIOCKOCTH. 4

4. |[170CKOCTH B IPOCTPAHCTBE. 6

5. [[IpsiMas B mpOCTpaHCTBE. 3)

6. |Onpenenuremnm. 5

7. |Anrebpa mMaTpull. 10

8. |OO0mas Teopus CUCTEM JTMHEWHBIX YpaBHEHU. 10

9. |Anrebpa KOMIUIEKCHBIX YHCEI. 10

10. |AnreGpa MHOTOYJIEHOB. 10
11. [luneiiHble MPOCTPAHCTBA. 12
12. |EBKIMIOBBI IPOCTPAHCTBA. 10
13. [luneitHbIe ONIEpaTOPHI K UX MATPHUIIHL. 10
14. [CnexTpanbHasi TEOpHS JIMHEHHBIX OMEPATOPOB. 10
15. [/Iuneiinble onepaTopsl B €BKIUIAOBBIX IPOCTPAHCTBAX. 10

10
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16. |bunuHeliHBIC U KBaIpaTUUHbIE (DOPMBI. 10
17. |KpuBBIE BTOPOTO MOPSIKA. 10
18. [[loBepxHOCTH BTOPOTO MOPSIKA. 10

BCEI'O 152

7. THAUBUAYAJIBHBIE 3AJIAHUS

NuauBuayanbHas padora
IO TEME «MATPHIIbI, OIPEJEJUTEJIA, CACTEMBI IMHEVMHBIX YPABHEHUI»
Hean: hopMupoBaHKEe HABBIKOB, YMEHHH M KOMIIETEHIIUHA, HEOOXOJAMMBIX JIS PEIICHUS
3a/1a4, CBSI3aHHBIX C BBIUYMCICHUEM MATPHI], OIpPEACIIUTENIeH U PEUICHUEM CHUCTEM JIMHEHHBIX
YpaBHEHUU.
3ananuda:
3apava 1. Boimmmmre Bee wieHsl 5X5 — onpenenuresis, coaepsKailie JaHHbIe MHOKUTEH

U BXOJISIINE B BRIPAKEHUE OMPEACTUTEISI CO 3HAKOM: a) «+» A15a34 Ayz; 0) «—» Ay30zy .

5 4 o o | 5 4 0 1 0
6 0 0 -1 -1 -1 1 1
3apada 2. Berauciaure onpeaeuTelu: ;10 0 0 1 O0f
-3 -2 1 0
DS I [ S SR I

6 5 0 1 1

3agaua 3. Jlan 4X4 — onpenenutens co crondmamu a, b, ¢, d. Kak usMeHuTcs 3HaueHne

OIIPEEINUTENS, €CIIH €0 CTONOIBI 3aMEHUTh Ha cToa0Oubl a, b, 2¢-3d, d?

11 n n n|
n 2 2 n
3aaaua 4. Beruncanre onpeaeuTens N-ro mopsaka: (n n 3 nl.
2x+y=>5
3apaua 5. Pemure cucremy ypaBHeHuit mo gpopmynam Kpamepa: { x+3z=16.
-5y +z=10

100
3apadva 6. Haiiqure marpuiry ( 1 1)

3apaya 7. Haiigure f(C), rae f(x) — maorownen: 3x° — 8x% + 16.

0 0 1 0 -2 -1
3apayva 8. Haiigure Matpuibl, oOpaTHble K <O 1 2|, 2 -1 2|

1 2 0 -1 2 0
0 -2 -1
2 2 2 |
-1 2 0
2x+y =15
3apaua 9. Pemmre cucteMy JIMHEHHBIX YpaBHEHHI { x + 3z = 16 MaTpuUYHBIM METO/IOM.
-5y +z=10

-1 1 1 31 1
3apauva 10. Pemmre matpuunoe ypapuenne [ 1 1 0)JX =1 2 0 |
1 21 1 2 -1
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3apada 11. Ha kakyro MarTpuily ¥ ¢ KakOil CTOPOHBI CIEAYET YMHOXHThH JAHHYIO MaTPHUILY
A 5-20 nopaoxka, 4yTo0ObI B 3T0M MaTpule 1-i u 3-i cTOIOLBI MOMEHSINCH MECTaMU?

3agaya 12. Yro mnpomsoiaer co CTpokamMu MM crojOuamu 3X3-matpuibl X TpH

1 0 0 2 0 0
YMHOXKCHHH €€ clieBa (CIipaBa) Ha MaTPHILY ( 0 1 O>, a TaK)Ke Ha MaTPHILY (O 1 0)?
-3 0 1 0 0 1
3 1 1 5
3agaua 13. PewuTe cuctemy 3 -1 2 meTogom laycca.
5 1 4 15

2 2 -2 10

3 3 3
3apada 14. Merogom INaycca HaiiuTe MaTpuilsl, 0OpaTHBIC U MaTPHUIL <0 1 2),

3 -2 =2
(01 2)
0 2 1

3apauva 15. Pasnoxure Bekrop U = (3; 6; 8; 8) mo 6asucy é; = (3; 3; 6; 3), &; =
(4;5;8;5), &3=(1;3;1;3), e, =(2; 5; 5; 7).

1 2 1 4
3 -1 10 12
-1 3 -6 —4
2 5 1 8

3apava 16. Haiigure padnr MaTpuiib

3apgaya 17. MerogoM OKaWMISIOIIMX ~ MHHOPOB — HAWAWTE  paHr  MaTPHIIBI

4 3 1 2
13 6 7 -1 .
3 3 0 3 |¥MaKCHMAIbHYIO JHHEHHO HE3ABHCHMYIO CHCTEMY €€ CTPOK.
27 16 11 5
3apaua 8. Haiimure wacTHOe pemieHWEe CHCTEMBbI JIMHEHHBIX  ypaBHEHHA
3 1 2
1 2 1 . .
6 7 9 5 X= a TaKke (PyHZAMEHTaJbHYIO CHUCTEMY PEIICHHUH COOTBETCTBYIOILEH
7 9 11 6
31 3 2
OJIHOPOAHOM CHUCTEMBI Lz 2 1 X =0
AHOPOA 6 7 9 5
7 9 11 6

NuauBuayanbHas padora
o teme «AJITEBPA KOMIIJIEKCHBIX YMCEJ U MHOTOYWIEHOB C OJTHON
INEPEMEHHON»

Hean: hopMupoBaHre HABBIKOB, YMEHHH M KOMIETEHIIUNA, HEOOXOJAMMBIX JIS PEIICHUS
3a/1a4, CBA3AHHBIX C NMPUMEHEHHEM KOMIUIEKCHBIX YMCEN U KOPHEH MHOTOWIECHOB IPHU PEIICHUU
3a/1ay B TEOPETUUYECKON MEXaHUKe U (PU3HUKeE.

3aganuqa:
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Bagaua 1. Haiinure neiictBurensHbie x W y u3 ypaBHeHus: (3 + 7i)x — (2 + 4i)y =

13 + 31i

(—1+4iV3)15

3agaua 2. Boiumcante, nonb3ysacek popmynont Myaspa: R

3agaua 3. Pewute ypaBHeHue: z2Z = 2 — 2i.
3agaua 4. Pewnte ypasHeHue: z° — (6 + 2i)z+ 11+ 10i =0
3apada 5. Broiuncionre Bce 3HAYEHHS KOPHS M HM300pa3sMTe HMX HA KOMILIEKCHOM

IIJIOCKOCTH: 4\/ —8 + 8iV/3.

3apada 6. l300pasute Ha KOMIUICKCHOM IIJIOCKOCTH MHOMKECTBO BCEX YHCET Z,
YIOBIIETBOPSIOIINX YCIOBHIO: |z — 2 | = Im Z.

3agaua 7. Boruncianre HanGoIbIINT OOLIMIT JEIHTENb MHOTOWICHOB x° + 4x + 4 1 x° — 6x°
+12x - 8.

3amaua 8. Pasioxure MHOroO4ieH 2x* = 7x* + 6x + 3 1o crenensam: a) IBywieHa x — 2; 0)
nByuieHa x + 1.

3apaua 9. OtaenuTe KpaTHbIE MHOKHUTEIM MHOTOUYJICHA x° = 10x* — 20x° — 15x — 4.

3agaua 10. Vcrnons3yst HHTEpHOMAHOHHYIO Gopmyiy Jlarpanika, noctpoiire moauHoMm f

(x) HauMeEHBIIIEH CTENIEH! 10 TaHHOW Ta0JINIIe 3HAYCHHIA:

f (1) f(2) f(3) f (4)
2 1 4 3

NuauBuayanbHas padora
no teMe KAHAJIMTUYECKASA TEOMETPHUS HA IIVIOCKOCTU U B ITPOCTPAHCTBE»
Hean: hopMupoBaHre HABHIKOB, YMEHHH M KOMIETEHIIUNA, HEOOXOJAMMBIX JIS PEIICHUS
3a/1a4, CBA3aHHBIX C IPUMEHEHNEM BEKTOPHOIO arfapaTta npu peleHuy MPUKIaaHbIX 33/]1a4.
3aganus:
1. Taub1 4 Touku Ha riockocta: A(1; 2), B(-3; 4), C(5; -3), D(1; 2p). IToctpouTh pUCyHOK ¥ HANTH:

a) CKaJIpHOE Mpom3BesieHre BekropoB AB u AC

6) KOCHHYC yriia MexTy Bektopamn AB 1 AC ;

B) [IPH KaKOM P BekTOpsl AB 11 CD OpTOrOHAJIBHEI.

2. laub1 6 Touek B ipoctpanctee: A(0; 1; 2), B(-3; 0; 4), C(5; -3; 0), D(0; -3; -4), E(1;-3-p;2p-4),

F(1; 2p; 0). Haiitu:

a) BEKTOPHOE Tpor3Be/icHre BekTopoB AB 1 AC ¥ ero MOZyIIb;

6) rutoriae TpeyronsHuka BCD u jumHy BbICOTHI, TpoBeAeHHOM K ctopoHe BC,;

B) [IpH KakoM P BekTopsl AB 1 DE KoIUTHHEapHSr;

T') CMEIIaHOE TIPOU3BE/ICHNUE BEKTOPOB AB,AC u AD;
1) 0oseM mupamu il ABCD u BeicoTy, poBenieHHyto k rpanu ABC;

€) MpH KakoM P BeKTopsl AB , AC u EF KOMIUTaHAPHBI.
3. Manb1 3 Toukn Ha ToiockocTr: A(-5; 2), B(-3; 10), C(6; 5). ITocTpouTh pHCYHOK U HANUTH:
a) ypaBHEHUs MMPSIMBIX, Ha KOTOPBIX JIeKaT CTOPOHBI TpeyronbHuka ABC;

0) ypaBHEHHE TIPSIMOIA I1 , COZIep Kallei TIepreHAKYISp, MPOBEACHHBINA U3 BEPIIMHBI A K
cropone BC;
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B) YpaBHEHHUE PSMON |2 , COZIEprKalllel MeIaHy, IIPOBEACHHYIO U3 BEPIIMHBI B K cTOpoHE
AC;

T') TOUYKY [ePECEUCHHS MPSIMBIX I 1H |2 X

1) YpaBHEHHUE MPSIMOi |3 , Ipoxoisiien yepe3 Touky C mapawiesbHO MPSIMOM, CoaepyKalliei
cropony AB;

€) YroJl MeXKIy MpsMOi I 3 U IpsaMoi, coaepikartieit cropony BC.
4. B 1eKkapToBO# CHCTEME KOOPIMHAT 3aJaHbl YETBIPE TOYKU A(Z; 2; l) , B (3; -2 —l) ,
C(-21 -3), D(4; —5;6). Haiiru:
a) ypaBHeHue mockoctu ABC;
0) ypaBHEHHE IJIOCKOCTH, IPOXOISIIEH Yepe3 Touky D napamiensHo rmiockocti ABC,
B) ypaBHEHHUE NPSMOM, MPOXOJISAIEeH uepe3 TouKy D nepnenaukyssipHo riockocti ABC,
r) yron Mexxay miockoctsiMu ABC v ABD,;,

1) yros mexay npsimoit AD u rmockoctbto ABC;
€) MPOBEPUTH MEPIECHUKYIAPHOCTH Tutockocteit ABC u BCD.

8. KOHTPOJILHBIE BOITPOCHI K TIPOMEKYTOUYHOM ATTECTAIIAU

1 cemecmp

1. Kputepuii nMHEHHON 3aBUCMMOCTH IBYX BEKTOPOB.

2. Kputepuii TUHEIHOMN 3aBUCHUMOCTH TPEX BEKTOPOB.

3. Kputepuii opTOroHaIbHOCTH BEKTOPOB.

4. 'eomerpuueckue u ajireOpanyeckre CBOMCTBA CKAJIIPHOro npousseieHus. CkasipHoe
IIPOU3BE/ICHUE B 1EKAPTOBBIX KOOPAUHATAX.

5. 'eomeTpuyeckue u anredpandeckre CBOMCTBa BEKTOPHOTO MPpOou3BeieHus. BekTopHoe
MIPOU3BE/ICHUE B IEKAPTOBBIX KOOPAUHATAX.

6. CMmemanHoe npousseieHue. CMEIIaHHOE IPOU3BEACHHE B IEKAPTOBBIX KOOPAMHATAX.

7. YpaBHEHHUS MPSAMON Ha MIIOCKOCTU: BEKTOPHOE, TapaMeTpUyYecKoe, KaHOHUYeCcKoe, ol111ee, ¢
YTJIOBBIM KO3 PHUIIUEHTOM.

8. OTKJIOHEHHUE TOYKH OT IPSIMOH.

9. YpaBHeHHUeE TIOCKOCTH: HOPMaAJIbHOE, HOPMaJIbHOE B KOOPAMHATHON (opMe, B OTpe3Kax, odIee.
10. OTKJIOHEHHUE TOYKH OT TIOCKOCTH.

11. Onpenenurenu 2, 3 nopsiaka.

12. JIuHeitHbIE CUCTEMBI U UX MATPUIIHI.

13. KommiekcHble uncna. Tpu GopMbl 3alTUCH KOMIUIEKCHBIX yuces. Moaynb, apryMeHT, hopMyia
Myagpa.

14. M3BnedeHne KOpHA U3 KOMIIJIEKCHBIX YHACEN.

15. KommiekcHble yucna. Apudmernyeckue oneparuu, ConpsKeHue.

16. MHOrO4JIEHBI ¢ OIHUM HEU3BECTHBIM, OCHOBHAs TeopeMa anreOpsl, Teopema Buera, nenenue c
OCTaTKOM, KOPHU MHOTOUJICHA.

2 cemecmp

KanoHnveckue ypaBHEHHUs SIUIHIICA, THIIEPOOIIBI, TapaboIIb.
OKCIEHTPUCHUTET AJUTUIICA, TUIIEPOOJIbI, MapadoIb.
JIMpeKTpUCHI AIIIHUIICa, TUIIEPOOIIbI, TapadoJIbl.

VYpaBHeHHsI KacaTeIbHBIX K JUIAIICY, TUIiepOoie, mapabdose.
OnTuueckue cBOMCTBa AIUIUIICA, THITEPOOIIBI, TapaboIb.

PONERE



20.
21.
22.
23.
24,
25.
26.
217.

28.
29.
30.
31.
32.
33.
34.

35.

36.
37.
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KaHoHN4Y€eCKHE ypaBHEHNUS IUIUIICONA, KOHYCA, HUIUHIPOB.

Kanonnyeckue ypaBHeHUs1 TapabOIOUI0B, TUTIEPOOIONIOB.

OO1ee ypaBHEHHE JIMHUU BTOPOT'O MOPSAIKA.

LenTpasibHble JIMHUU. [ €OMETPUUECKHI CMBICII MAPAILIETBHOIO MIEPEHOCA U TOBOPOTA.
WMuBapuaHThl ypaBHEHMs INHUU BTOPOTO MOPSIKA.

Knaccugukaius neHTpaibHbIX JIMHUN BTOPOTO MOPSAKA.

. Knnaccudukanus HerleHTpanbHbIX JUHUI BTOPOTO MOPSAIKA.

. O01iee ypaBHEHUE IOBEPXHOCTH BTOPOIO MOPAIKA.

. IHBapuaHThl ypaBHEHHS IOBEPXHOCTH BTOPOTO MOPsIJIKA.

. Kimaccudukanus neHTpaibHbIX TOBEPXHOCTEH BTOPOTO MOPSIKA.

. Knmaccudukanus HelleHTpanbHbIX TOBEPXHOCTEN BTOPOTO MOPSAKA.

. JIuneitupie npoctpancTBa. OnpeneneHue NoANpPOCTPAHCTBRA.

. Onpenenenne npsiMoi CyMMBI TOAIPOCTPAHCTB.

. CocraBHOIi 6a3uC U TeopeMa 0 pa3MEPHOCTU IPSAMOM CyMMBI HECKOJIBKUX MOIITPOCTPAHCTB.

. Onpenenenne TUHEHHBIX 0TOOpakeHUH. Spo n 006pas TMHEHHOTO OTOOPaKCHHMS.

. I3omopdu3m nuHeHHbIX mpocTpaHcTB. CoxpaHeHHE pa3MepHOCTH Hpu uzomopdusme (06e3

JI0Ka3aTelbCTBA).

Martpuna TMHEHHOro 0TOOpaKEHHUSL.

Teopema o cymme pazmepHocTelt siipa u oopasa. [lonsTie 0 paHre TMHEHHOT0 0TOOpaKEHUS.
JIuneiiHble onepaTopbl KaKk YaCTHBIN Cllydail JIMHEHHBIX OTOOpaXKEHUM.

OOpatuMble JTMHEHHBIE ONIEPATOPHI.

Marpuia TMHEHHOTO OIepaTopa.

Onpeznenenne cOOCTBEHHOT0 YKcia U COOCTBEHHOTO BEKTOpA JUIsl IMHEHHOTO oreparopa.
XapaKkTepuCTUYECKHUN MOJIMHOM JINHEWHOIO Oneparopa.

CBs13b COOCTBEHHBIX YHMCEJ C KOPHSAMHU XapaKTEPUCTHUYECKOro MOJIMHOMA (CPaBHUThH CIydau
OIIEpaTOpPOB B MPOCTPAHCTBAX HAJ MOJISAMH PAaLMOHAJIBHBIX, BELIECTBEHHBIX M KOMILIEKCHBIX
qHCeN).

[TonsiTHE COOCTBEHHOTO MOIIPOCTPAHCTBA, OTBEYAIOLIETO 33JaHHOMY COOCTBEHHOMY YHCITY.
WHBapuaHTHOCTb COOCTBEHHBIX MOANPOCTPAHCTB.

Teopema 0 mnpsMoi cymMme COOCTBEHHBIX IOANPOCTPAHCTB JIMHEHHOTO omeparopa (6e3
JI0Ka3aTelbCTBA).

Teopema 0 JMHEHHONW HE3aBUCUMOCTH COOCTBEHHBIX BEKTOPOB OTBEUAIOUIUX PA3IUYHBIM
coOcTBeHHBIM uncnam\ (6e3 J0Ka3aTeIbCTBA).

Omnpenenenne OMIIMHENHBIX U KBAAPATUYHBIX (POPM.

CBsI3b CHMMETPUYHBIX OMIMHEHHBIX (HOPM C KBaIpaTUYHBIMH (POpPMaMHU.

Marpuna OununeiHoi ¢opmbl. Teopema O npuBeAeHHM MaTpulbl OWIMHEHHON (GopMBI K
JTUaroHaIbHOMY BUY (0€3 JOKa3aTeNnbCTBa).

[ToHsITHE MONOKUTENBHO OINpPENEICHHON KBaJpaTUUHOM (OPMBI U CpaBHEHHE €0 C MOHATHEM
CKaJIIPHOTO IIPOM3BENIEHUS B TpEXMEPHOM npocTpaHcTBe. Kpurepuit CuiibBectpa.

IlonsiTne eBkaupoBoro mnpocrpaHcTBa. HepaBencrBo Komm-bynskosckoro-llIBapna u
HEPABEHCTBO TPEYTOJIbHUKA.

[TonsiTue yria Mexay BEKTOpaMH B MHOTOMEPHOM €BKJIU0BOM MPOCTPAHCTBE.

Marpuua I'pama u o6patHas matpuna ['pama.

9. OBPA3BEIl MOAYJBHOI'O KOHTPOJISA

rOY BIIO «JIOHEIIKWI HAITMOHAJIBHBIN YHUBEPCUTET»
®dakynpTeT MAaTEMaTUKU U HHPOPMAITMOHHBIX TEXHOJIOT U

Hanpasnenue noocomosxu:  09.03.04 Ilpozpammnan uniicenepus
Ilpogpuns: Ilpozpammnasn unsicenepusn
IIpoecpamma noocomoexu: baxanaepuam
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Cemecmp 1
Yyebnas oucyuniuna Anzebpa u 2eomempus

MOAYJIbBHASA KOHTPOJIBHASI PABOTA
BAPUAHT Nel

2X+5y +4z +1 =20,
X +3y +2z +t=11,
2x+10y +9z + 7t = 40,
3x+8y +9z+2t=37.
2. Kak U3MEHUTCS 3HAYCHHUE OMPEACIIUTEIIS 4 x 4, €CJIA €ro CToyousl 4, b, C, d samenurs
ma cronouer b, a—C, c—d, d +a.

1. Pemnth cuctemy ypaBHEHUI

2 31 2 0 -2
3. Pemuth MatpuuHoe ypaBHenue |4 -5 2 |- X =18 12 9
5 -7 3 23 15 11

4. Beinucarh BCE WIEHBI ONPENEIUTENs (5X5)- MaTPHILIbL, COAEPIKALINE MHOKHUTENN 84,8, U

BXO/ISIINE B BRIPAKCHUE OMPEIETUTENS CO 3HAKOM «-).
5. CocraBuTh ypaBHEHHE IIOCKOCTH, Tipoxosmiel yepes toukn A(2,1,2), B(-13,-2),

C(=2,0,3).

VYTBepKIaeHO Ha 3aceqaHud KadeApbl BBICHICH MaTEeMaTUKH M METOIWKH TMPEToJaBaHUs

MaTeMaTUKHU POTOKOI Ne OT «__» 20
3aBenytomuii kageapoit E.N. Ckada
[IpenonaBarens A.B. 3b13a

KpuTepnu OH€HUBAHUA MOAYJBHOI'0 KOHTPOJIA

Homep 3a0anusn Koauuecmeo oannoe
1 5
2 5
3 5
4 5
5 5
Bcezo 25

rOY BIIO «JIOHEIIKWI HAITMOHAJIBHBIN YHUBEPCUTET»
dakynpTeT MAaTEMaTUKU U NHPOPMAITMOHHBIX TEXHOIOTHM

Hanpasnenue noocomosxu:  09.03.04 Ilpozpammnan uniicenepus

Ilpogpuns: Ilpozpammnan unscenepusn
IIpoepamma nodeomosxu: oakanaspuam
Cemecmp 2

Yuebnas oucyuniuna Anzeopa u ceomempus
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MOAYJIbHAA KOHTPOJIBHAS PABOTA

BAPUAHT Nel

o

10 1 1)

[EEN

11 01 01 0
1. IlpoBeputh, uTO cucrema marpui, A= , B= C= 0 1) D= 1
1 4
obpa3syeT 06a3uc MPOCTPAHCTBA BCEX (2 X 2) - Matpuil. Haiit KOOpMHATEI MATPHUIIBI | = 5 3
B 6asuce ABC.
2. Oproronammsoats nocenosarensrocts Bexropos a(1,1,1,0), b(1,0,1,1), ¢(0,0,1,1)
npocrpascree [ *.
3. HaiiTu npoekiuto BeKTopa r(l, 1 0,3) Ha JIMHEHHYI0 000JIOYKY BEKTOPOB a(O,l,l, —2) ,
b(—l, 0,1, 2) , C(—l, 1, 0,1) . Haittu yron mexay BekTopoMm I' 1 ero nmpoekiuei.
4. TlycTh (0 - IUHEHHBIA OmepaTop B MPOCTpaHCTBE | 2 Haiitn ero MaTpuily B 0Oasuce
e, =(32), e,=(-12), ccmn ¢(x,0)=(2x,X), ¢(X,2X)=(X—X)

5. Haiitu coOcTBeHHBIE 3HAYE€HHA M COOCTBEHHBIE BCKTOPbI JIMHEHHOTO orcparopa

1 3 2
Al 3 9 6 |Bunpocrpancrse []°,
-3 -9 -6
6. COCTaBUTh KAHOHMYIECKOE YPABHEHHE DIUIMIICA, €CIIM PACCTOSHHE MEXKILY (OKyCaMu PaBHO
6, a MEXIy JUPEKTpUCAMU 5% .

7. Jana rumepbona 16x°—9y” =144. Haiitu ero mnomyocu; (OKYChI, 3KCIEHTPUCHTET;

yYpaBHEHUSI JUPEKTPHC.
8. Onpenenure BUA U PaclonokKEeHUE KPUBOM BTOPOTO MOPsIIKA
5x* —2xy +5y? —4x+20y+20=0.

YTBep)KI[eHO Ha 3aCCaaHuu Ka(bez[pbl BBICIIET MaTeMaTHKH MW METOAUKHU npenoaaBaHusA

MaTeMaTUKH MPOTOKOa Ne OT «__» 20 1.
3aBeayromuit kadeapoit E.N. Ckada
IIpenonasarens A.B. 3p13a

KpuTepnu OH€HUBAHUA MOAYJBHOI0 KOHTPOJIA

Homep 3a0anusn Koauuecmeo oannoe
1

~N|o|lo|b~lwIN
AlWlWlWlW|WlW|W

N
(6]

Bcezo
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10. OBPA3EILl DK3AMEHALIMOHHOI'O BUJIETA

Teopemuueckue 60npocwl K IK3AMEHY
1 cemecmp
1. Kputepuii TMHENHHON 3aBUCUMOCTH IBYX BEKTOPOB.
2. Kputepuii TMHEITHOIN 3aBUCUMOCTH TPEX BEKTOPOB.
3. Kputepuii opTOroHaIbHOCTH BEKTOPOB.
4. 'eomeTpuueckue u anredpanveckre CBONCTBA CKAISIPHOTO npou3BeaeHus. CkaiaspHoe
IIPOU3BE/ICHUE B 1EKApTOBBIX KOOPAUHATAX.
5. 'eometpuyeckue u anredOpanyeckre CBOMCTBa BEKTOPHOTO MpousBeAeHus. BekropHoe
IIPOU3BE/ICHUE B 1EKAPTOBBIX KOOPAUHATAX.
6. CmemanHoe npousseneHue. CMENIaHHOE MPOU3BEICHUE B IEKAPTOBBIX KOOPANHATAX.
7. YpaBHeHUs IPSAMON Ha MJIOCKOCTH: BEKTOPHOE, TapaMeTpUIeCcKoe, KaHOHHYECKoe, 0011iee, ¢
YTJIOBBIM KO3 DHUITIEHTOM.
8. OTKJIOHEHHUE TOYKH OT IPSIMOH.
9. YpaBHEHUE TIOCKOCTH: HOPMaJIbHOE, HOpMaIbHOE B KOOPAMHATHOI opme, B OTpe3Kax, olriee.
10. OTkJIOHEHUE TOYKH OT TJIOCKOCTH.
11. Onpenenurenu 2, 3 nopsiaka.
12. JIuHeitHbIe CUCTEMBI U UX MATPUIIBI.
13. KommekcHsie uncna. Tpu Gopmbl 3amucu KOMIUIEKCHBIX yncen. Motynb, apryMeHT, ¢dopmyia
Myaspa.
14. 3BneueHne KOpHs U3 KOMIUIEKCHBIX YUCEN.
15. KommiekcHble yucna. ApudmeTuyeckue oneparum, ConpsKeHue.
16. MHorouieHsl ¢ OJJHUM HEU3BECTHBIM, OCHOBHAsl TeopeMa anreOpsl, Teopema Buera, nenenue ¢
OCTaTKOM, KOPHU MHOTOUJIEHA.

2 cemecmp

1. KaHoHmyeckue ypaBHEHUS JJUIUIICA, THUIIEPOOIIBI, TapaOOJIbL.

2. DKCIEHTPHUCUTET JUTHIICA, TUTIEPOOITBI, TapadoTbL.

3. upexTpuchl murca, runepoosibl, napadoibl.

4. VYpaBHeHUs KacaTelbHbIX K JUIMIICY, TUIepOoIe, napadose. OnTrueckue CBOICTBa AIIIUIICA,

runepOoibl, HapadoIb.

KanoHndeckne ypaBHEHUs dIUTUIICONIA, KOHYCA, IIMINHAPOB.

KanoHnyeckue ypaBHeHUs1 TapaboIoOn10B, TUIIEpOOIONIOB.

OO1iee ypaBHEHUE JIMHUU BTOPOTO MOPSIJIKA.

LlenTpanbHble IUHUM. ['eoMeTpUUYECKUI CMBICI MAapauIEIbHOTO EPEHOCa U TTOBOPOTA.

WHBapuaHTHl ypaBHEHUS TMHUHA BTOPOTO TIOPSIIIKA.

10. Knaccugukaius neHTpanbHbIX JIMHUHM BTOporo nopsaka. Knaccudukanus HelleHTpanbHbIX
JIMHHUI BTOPOTO MOPSAKA.

11. Obuiee ypaBHEHHE TOBEPXHOCTH BTOPOI'O MOPSIIKA.

12. luBapuaHThI ypaBHEHHSI TOBEPXHOCTHA BTOPOTO TOPSIIIKA.

13. Knaccudukanus neHTpanbHbIX OBEPXHOCTEH BTOporo nopsaka. Knaccugpukarus
HETICHTPAJIHHBIX TOBEPXHOCTEH BTOPOTO MOPSIIKA.

14. JIuneitnble npocTpancTBa. OnpeaenaeHne NoAnpocTpancTsa. OnpeaeneHue NpsMoi CyMMBI
MIOJIIIPOCTPAHCTB.

15. CocrtaBHoii 6a3uc 1 TeopeMa 0 pa3MEPHOCTU MPSIMOM CYyMMBbI HECKOJIBKUX MOIIPOCTPAHCTB.

16. OmnpenencHue TUHSHHBIX OTOOpaKEeHUH. Sapo u 00pa3 IMHEHHOTO 0TOOPaKEHUS.

17. U3omopdu3m auHEHHBIX TpocTpaHcTB. CoXpaHeHue pa3MepHOCTH Mpu u3oMopdusme (6e3
JIOKa3aTeNIbCTBA).

18. Teopema o cymme pazmepHocTeil siipa u oopaza. [loHsTHe 0 paHre TMHEHHOTO OTOOPaYKEHHUS.

19. JIuneitHple oniepaToOphl KaK YaCTHBIN CITy4all JIMHEHHBIX OTOOpasKEHUIA.

©o~No O



20.
21.
22.
23.
24.
25.
26.

217.
28.
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OOpatumbie TUHEHHBIE ONepaToOpbl. MaTpuIila THHEHHOTO oneparopa.

Omnpenenenne cOOCTBEHHOTO YMCIIA U COOCTBEHHOTO BEKTOpa JJIsl IMHEWHOTO ONepaTopa.
XapaKkTepuCTUYCCKUH TIOJIMHOM JIMHEHHOTO OIeparopa.

CBs13b COOCTBEHHBIX YHCEN C KOPHIMH XapaKTEPUCTUICCKOTO MOJIMHOMA (CPABHHUTH CITydau
OIIepaToOpPOB B MPOCTPAHCTBAX HAJ| MOJISIMU PAIlMOHAIBHBIX, BEIIECTBEHHBIX H KOMILIEKCHBIX
qucen).

[ToHsiTHE COOCTBEHHOTO MOANPOCTPAHCTBA, OTBEYAOIIETO 3aIaHHOMY COOCTBEHHOMY YHCITY.
HMHBapraHTHOCTh COOCTBEHHBIX MOAMPOCTPAHCTB.

Teopema o TpsiMOii CyMMe COOCTBEHHBIX MOANIPOCTPAHCTB JIMHEHHOTO oreparopa (6e3
JI0OKa3aTeNIbCTBA).

Teopema 0 JIMHEHHON HE3aBUCUMOCTH COOCTBEHHBIX BEKTOPOB OTBEYAIOIIMX Pa3IHYHBIM
coOcTBeHHBIM yHciIaM\ (0€3 T0Ka3aTeabCTBA).

CBsI3b CHMMETPUYHBIX OMJTMHEHHBIX (DOPM C KBAJIPATUIHBIMH (DOpPMaMH.

Martpuna 6mmHeiHoi# Gopmel. Teopema o mpuBeACHUN MaTPHILIbI OMIIMHEHHOH (popMBI K
JTMaroHaJlbHOMY BUAY (0€3 T0Ka3aTelbCTBa).

29. TToHsATHE TIOJOKUTEIBHO OINPEICTICHHON KBaIpaTUYHOU (DOPMBI M CPAaBHEHUE €TO C IOHITHEM
CKaJIIPHOTO IIPOU3BENICHUS B TpeXMepHOM mpocTpaHcTBe. Kpurepuit CuiibBectpa.
30. [Monsitue eBkimaoBoro npocrpancTBa. Hepasencrso Komu-bynsikosckoro-1lBapia n
HEPABEHCTBO TPEYTOJIbHUKA.
31. [lonsiTre yria Mexay BEKTOpaMH B MHOTOMEPHOM €BKJIMI0BOM IIPOCTPAHCTBE.
32. Matpuna I'pama u obpaTtHas marpuna I pama.
TrOY BIIO «IOHEIKA HAIIMOHAJIbHBII YHUBEPCUTET»
dakynpTeT MaTEMaTUKU U HHPOPMAITMOHHBIX TEXHOJIOTHIA
Hanpaenenue noocomosxu:  09.03.04 Ilpozpammnan uniicenepus
Ilpoghuns: Ipozpammnasn unscenepusn
Ilpozpamma noocomosku: oaxanagepuam
Cemecmp 1
Yuebnas oucyunnuna Anzebpa u 2eomempus
BUJIET Nel
1. Kommnekcuble uncna. Tpu Qopmbl 3amucu KOMIUIEKCHBIX 4uceld. MoJyib, apryMeHT,
dopmyna Myagpa.
2. Kpurepuii THHEITHOI 3aBHCUMOCTH TPEX BEKTOPOB.
3. Paznenutbs MHOTOUJIEH x* —3x% + X* + X+ 3 na muorounen X* — X +1.
3 -1 2 1 4 2
4. Pemite MaTpuuHOe ypaBaenue |4 1 3 |- X =1 11 3
1 3 1 2 5 1
5. Uepes Touku M(1,3,7) u N(-1,3,4) npoBecTy MIOCKOCTh, MEPIICHIUKYISPHYIO TIJIOCKOCTH
2X—2y—-7+3=0.
YTBepk/IeHO Ha 3acedaHWd Kadeaphl BBICHICH MaTeMaTHKH W METOIWKH TIPETOJaBaHMUs
MaTEMaTHKHU MPOTOKOI Ne  OT «__» 20 1.
3aBenyromuii kageapoit E.W. Ckada

DK3amMeHaTop A.B. 3p13a



Kpumepuu OUCHUBAHUA IK3AMEHA

Homep 3a0anusn Konuuecmeo 6annoe
1 20
2 20
3 20
4 20
5 20
Bcero 100 6an10B

rOY BIO «IOHEL[KUI1 HALIIUOHAJIbHbI YHUBEPCUTET»
@dakynbTeT MaTeMaTUKH U HHPOPMAITMOHHBIX TEXHOJIOTUI

Hanpaenenue noocomosxu:  09.03.04 Ilpozpammuan uniicenepus

Ilpogpunn: Ilpozpammuasn unincenepusn

Ilpoepamma noocomosxu: oakanaspuam

Cemecmp 2

Yuebnas oucyuniuna Anzeopa u zeomempus
BUJIET Nel

1. SIapo u 00pa3 TUHEWHOTO oreparopa.

2. I/IHBapI/IaHTBI YpaBHCHU: JIMHUW BTOPOI'O IOpSAAKA.

3. Haiiti yron mesxny T (X)=X+6 u g(X) =2X—3, ecim (f,g):

20

f(x)g(x)dx.

4. HallTu NpPOEKIHMIO BEKTOpa \7(—1; 4;3) Ha IUIOCKOCTh, MapaUICIbHYI0 BEKTOpaM

€(52-1) n &,(2;,-3,-4).

2 2 .
5. Man smmane 9X° + 5Yy* =1. Haiitu ero mosyocu; GOKyChI; SKCIIEHTPHCHTET; YPABHCHUSI

JTUPEKTPUC

VYTBepkJieHO Ha 3acefdaHuu Kadeapbl

MAaTCMAaTUKH ITPOTOKOJI No OT «__»

3aBenyrouuii kadeapoit
DK3aMeHaTop

20 1.

E.N. Cxaga
A.B. 3132

Kpumepuu oueHuesanusn IK3amena

Homep 3a0anusn Konuuecmeo 6annoe
1 20
2 20
3 20
4 20
5 20
Bcero 100 6asm10B

BRICIIIE MaTeMaTUKH U MCTOJUKHU MPCIIoJaBaHuA
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11. OBPA3ELl TECTOBOI'O 3AJAHUA
no meme «MATPHIIbI, OITPEJIEJIHTEJIH, CHCTEMbI IHHEUHbIX YPABHEHUH »

1. Ecan B onpeaesnTesie N-ro Nnopsiika CTPOKM 3aMEHUTh HA CTOJIOLbI, TO:
1) onpenenuTens U3MEHUT 3HAK
2) ero BeJIMUMHA YBEIUYHUTCS B 2 paza
3) ero 3Ha4YCHUE HE U3MEHHUTCS
4) oH OyneT paBeH HYJIIO
5) ero BesIMYMHA YMEHBUIUTCS B 2 pa3a
2. Ecaiu B onpenesiuresie N-ro nopsijika nepecTaBuTh MeCTaMH JIBa JIOObIX €T0JI01A, TO:
1) onpenenuTens U3MEHUT 3HAK
2) ero BeJIMUMHA YBEIUYHUTCS B 2 paza
3) ero 3Ha4YCHUE HE U3MEHHUTCS
4) oH OyneT paBeH HYJIIO
5) ero BesIMYMHA YMEHBUIUTCS B 2 pa3a
3. Eciiu B onpesiesiuTesie N-ro NOpsijika nepecTaBUTh MeCTaAMH JIBe JI00bIe CTPOKHU, TO:
1) onpenenuTenb U3MEHUT 3HAK
2) ero BeIMYMHA YBEITUYHUTCS B 2 paza
3) ero 3Ha4Y€HHE HE U3MEHUTCSA
4) oH OyzeT paBeH HYIIIO
5) ero BeJIMYMHA YMEHBUIUTCS B 2 pasza
4. Eciiu B onpenesinTelie N-ro Nopsijika e CTPOKHU MPONOPIUOHATBbHBI, TO:
1) ero 3HAYCHUE OTIUYHO OT HYJIS U CAUHUIIBI
2) OH paBeH HYJIIO
3) ero 3Ha4Y€HHE BCET/Ia PAaBHO CAMHUIIE
4) ero 3HaYeHHE BCET/a PABHO JIBYM
5) HUYEro HEeNb3s CKa3aTh O €ro0 3HAYCHUHU
5. Ecaiu B onpenesiuresie N-ro mopsijika ABa croJdna 0AMHAKOBbIE, TO:
1) ero 3HAaYEHUE OTIUYHO OT HYJIS U CAUHUIIBI
2) OH paBeH HYIIO
3) ero 3Ha4Y€HHE BCET/Ia PAaBHO €IMHUIIE
4) ero 3HaYeHHE BCET/a PABHO JIBYM
5) HUYETro HeJb3s CKa3aTh O €ro0 3HAYCHUH
6. Eciiu B onpenesinTelie N-ro nopsijaika K 3JieMeHTaM OHOI CTPOKHM NPpUOABUTH
3JIeMEHTBI APYroii CTPOKH, YMHOKEHHbIE HA MIPOU3BOJIbHOE OIUHAKOBOE YHCJI0, TO:
1) onpenenuTenb HE U3BMEHUTCS
2) onpenenuTenb U3MEHHUT 3HAK
3) onpenenuTenb Beeraa OyaeT paBeH HYIIO
4) ero 3HaYeHME BCET/1a YBEIMUUTCS B 2 pa3a
5) HUYEro HeNb3s CKa3aTh O €ro 3HAYCHUHU
7. Ecau B onpeesiuTesie N-ro mopsijika K 3jieMeHTaM JII000ro cTo101a npudaBuTh
3J1eMEeHTHI IPYroro croJidla, yYMHOKeHHbIEe HA MPOU3BOJILHOE OJHHAKOBOE YHCJI0, TO:
1) onpenenuTens HE U3MEHHUTCS
2) ompenenuTenb U3MEHHUT 3HAK
3) onpenenuTens Bceraa OyneT paBeH HYIIO
4) ero 3Ha4YeHHE BCET/Ia YBEIMUUTCS B 2 pasza
5) HUYETO HeJb3s CKa3aTh O €ro 3HAYCHUH
8. Ecain B onpenesinTelie N-ro mopsijika 0JlHa CTPOKA COCTOMUT U3 HYJIeii, TO:
1) on Bcerna paseH 1
2) oH Bceraa paseH 0
3) on Bcernma paBen -1
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4) oH Bceraa paBeH 2
5) HU4YEro Henb3s CKa3aTh O €r0 3HAaYEHUU
9. Ecsiu B onipenesiuresie N-ro mopsijika OJAUH U3 CTOJI0LOB COCTOUT U3 HYJIeH, TO:
1) on Bcerna paseH 1
2) oH Bceraa paseH 0
3) on Bcerna paBeH -1
4) oH Bceraa paBeH 2
5) HUYEro HeNlb3s CKa3aTh O €ro 3HaUE€HUU
10. O01Mii MHOKHTEb 3JIEMEHTOB OJJHOM CTOKM (CT0JI01A) oneaeuTeN st N-ro NopsiaiKa
MO’KHO:
1) BBIHECTH 3a 3HAK ONpeeIUTeIs
2) BHECTH B KaXAYIO CTPOKY OIPEAETUTEINS
3) BHECTH B JIBE MOCIEHUE CTPOKHU OIPEIETUTENS
4) BbIHECTH B KBaJIpaTe 3a 3HAK ONPEIEIIUTEIS
5) BBIHECTH B OTPULIATENILHON CTEIIEHH 3a 3HAK ONPEAEIUTENs
11. IIpeoOpa3zoBanue onpeaeanTes, IPA KOTOPOM CTPOKH U CTOJOIbI MEHSIOTCS
MeCcTaMM, HA3bIBAETCS:
1) TpaHCIIOHHMPOBAaHUEM
2) TpaHCIIO3UIIUECH
3) TpaHcakuueu
4) TpaHCIOPTUPOBAaHUEM
5) TpaHCKpUOMpPOBaHUEM
12. Onpenennreib, y KOTOPOro nojx (Haa) rJIaBHOM IMArOHAJIBIO CTOAT TOJIBKO HYJIH,
Ha3bIBaeTcH:
1) onpenenuTeneM TpeyroJibHOro BUa
2) OCHOBHBIM OIIPEJIEIUTEIEM
3) 1OMONHUTENILHBIM OIIPEISIINTENIEM
4) MOTIOJIHEHHBIM OTIPEICTUTEIIEM
5) BBIPOXKJICHHBIM ONPEACIUTEIEM
13. Onpeaenure/ib TPEyroJbHOIO BUAA PABEH:
1) npou3BeIeHUIO 3JIEMEHTOB, CTOSIIMX HA TJIAaBHOM JMaroHalin
2) cyMMe 3JI€MEHTOB, CTOSLINX Ha TJIaBHOW JUaroHaiu
3) pa3HOCTHU 3JIEMEHTOB, CTOSALINX Ha INIABHOW JMAarOHaIN
4) yacTHOMY 3JIEMEHTOB, CTOSIIIIMX Ha IIaBHOW JHAroHalu
5) npou3eneHHIO FIEMEHTOB, CTOSIIIUX Ha IJIaBHOM JUaroHajiH, HO C MPOTUBOIIOIOKHBIM
3HaKOM
14. D1eMeHTHI onpenesInTe N s, KOTOPble HMEIOT OIMHAKOBBIC HH/ICKCHI, 00pa3yIoT:
1) rmaBHy!O 1MaroHagb
2) moOOYHYIO AHArOHAIb
3) nepBblii cTonber
4) nepByI0 CTPOKY
5) NOCIEeIHIO CTPOKY
15. Meron Kpamepa npuMeHuM JJIsi pelICHUSI:
1) cuctem TUHENHBIX YpaBHEHUH
2) NpOU3BOJIBHBIX CUCTEM ypaBHEHUN
3) cucteM JTMHEHHBIX HEPABEHCTB
4) cucreM KBaIpaTUYHBIX YpaBHEHHH
5) cuctem auddepeHnaTbHBIX YpaBHECHUM
16. OnpeaesuTesb N-ro MOPSIAKA COACPHKHUT:
1) n! ciaaraembIx
2) N crmaraeMbIX

3) n* cnaraeMbIx
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4) n" cnaraempIx
5) (n*)!cnaraemsix
17. OnpeaeanTeib J1000T0 MOPSAKA PABEeH CyMMe NPOU3BeAeHUl 3JIEeMEHTOB KaKoii-
JIM0O0 CTPOKHM Ha:
1) cooTBeTCTBYIOIIKE ANreOpandecKre JOMOTHEHHS K HUM
2) COOTBETCTBYIOIIHE AITreOpandecKue TOTIOTHEHUS K JIEMEHTaM JIPYroi CTPOKU
3) anrebpanveckue TOMOTHEHHS K dJIEMEHTaM IJIaBHOW AHaroHaiu
4) anreOpanyeckue TOMOJHEHUS K JIEMEHTaM MOOOYHOMN JUaroHain
5) cooTBeTCTBYIOIIUE alreOpandyecKkue JOMOIHEHUS K 3JIEMEHTaM Kakoro-imbo cToiaoia
18. CucreMa U3 ABYX JMHEHHBIX YPaBHEHUI ¢ IByMs HEU3BECTHBIMU:
1) MoxeT uMeTh OECKOHEUHOE MHOXKECTBO PELICHUI
2) Bcerjia uMeeT OECKOHEYHOE MHOYECTBO PEIICHUM
3) Bcerzia uMeeT eAUHCTBEHHOE pellleHue
4) HUKOT1a HE UMEET PEIICHUM
5) MOXET UMETh POBHO JIBa PEIlICHUs
19. CucreMa JUHeHHBIX YPaBHEHHI, KOTOPasi HMeeT pellleHHe, HA3bIBAETCS:
1) coBmecTHO#
2) HECOBMECTHOM
3) uneanpHOM
4) pazpemumoit
5) BBIIOJIHUMOM
20. PemmieHueM cucTeMbl TPeX JIMHEHHBIX YPABHEHUI ¢ TPeMsi HEM3BECTHBIMH
Ha3bIBaeTcs TPOHKA YKces, KOTOpasi P NOJCTAHOBKE B HCXOHYI0 CHCTEMY:
1) oOparmaer kaxaoe ypaBHEHUE CHCTEMBI B TOXKIECTBEHHOE PABEHCTBO
2) obpaiaet XOTs ObI OJJTHO YpaBHEHUE CHCTEMBI B TOXKJIECTBEHHOE PABEHCTBO
3) oOparaeT nmepBoe ypaBHEHHE CUCTEMBI B TOKICCTBCHHOE PABEHCTBO
4) obpaiaet 6ONBIIMHCTBO YPAaBHEHHM CHCTEMBI B TOKJIECTBEHHBIC PABEHCTBA
5) oOparaeT TOIbKO OHO YPaBHEHUE CHCTEMBI B TOXKIECTBEHHOE PABEHCTBO

12. KPUTEPUU OLUIEHUBAHUSA

[To xypcy mpennosaraercs MpoBeIeHUE MPOMEXKYTOUYHOM aTTecTaluu B BHUJE MOJYJIBHOTO
KOHTPOJIS1, BHITIOJIHEHUS! MHJMBHIyaIbHOM paboThl, 3aUeTa U 3K3aMeHa. DK3aMeH CHIal0T CTYIEHTHI C
LEJIBIO MTOBBIIIEHUS pEUTHHTA.

Pacnpeodenenue 6annos, Komopvie MoZym noay4ums CHyoeHnvl
6 npoyecce uzyuyenHus OUCYUNIUHbL

2 cemecmp
Oprasu3zanmoHHo- CPC Bcero
yueOHasi paboTa NuauBuayaabHblie MoayabHBI KOHTPOJIb
CTYAEHTA padoThI
Max 25 Ganos max 50 6amoB max 25 100 6amnoB
0amioB
3 cemecmp
Oprasu3zanmoHHo- CPC Bcero
yueOHas padora Mopay/ibHBII KOHTPOJIb NuauBuayaibHas
CTYACHTA TBOp4YecKasi padbora
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Max 25 6annos max 25 max 50 6anoB 100 6asu1oB
0aJUIOB

HlIxana coomeemcmeusn 6a1106 HAUUOHAILHOU WIKAlEe

Onenka Onenka no OuneHka 1o rocy1apcTBeHHOM HIKaJje Onenka no
no mxkaJje | 100-6amibHOM (3x3amen, 1uddepeHuMpoBaHHBIN 3a4eT) rocy1apCcTBEeHHOM
ECTS mIKaJe mKaJe (3auer)
A 90-100 5 (OTIUYHO) 3a4TEHO
B 80-89 4 (xopo11o) 3a4TEHO
C 75-79 4 (xopor1io) 3a4TEHO
D 70-74 3 (YyIOBJIIETBOPUTEIHHO) 3a4TEHO
E 60-69 3 (YyIOBJIIETBOPUTEIHHO) 3a4TEHO
FX 35-59 2 (HeYIOBJIETBOPUTEIHLHO) HE 3aUTCHO

C BO3MOKHOCTHIO IIOBTOPHOI cllauu
F 0-34 2 (HeYOBJIETBOPUTEIHHO) HE 3aUTEHO
C BO3MOKHOCTBIO IIOBTOPHOM ClIa4yM NPHU YCIOBUU
00s13aTeTLHOTO HA0Opa JOMOJIHUTEIBHBIX 0AJIJIOB

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE YYEBHOI'O TIPOLECCA

3aHATHuA MMPpOBOAATCA B ayAUTOPUH, OCHaIHeHHOﬁ HOCKOﬁ 1 MCJIOM.

14. PEKOMEHJOBAHHAS JIMTEPATYPA

Koua-Bo Hannumne
Ne IK3EMILIAPOB | IJIEKTPOHHO
HaumeHnoBanue .
n/n B OuOymoTexke | i BepcuM B
JlonHY 9bC

Ocnognas n1umepamypa

1. Kypour A.I'. Kypc Bbicuieit anreOpsl : y4eOHUK J11s
CTY/IEHTOB BY30B, 00yUalOIIUXCs [0 CHEHUATBHOCTIM
«Marematukay, «[Ipukiagnas MareMaTuka / 94 —
A.T. Kypom. — 17-e u3z., crep. — Cankr-IletepOypr :
Jlanb, 2008. — 431 c.

2. Anrebpa u reomeTpus (JIMHEHas anredpa u
aHaMTUYecKas reoMeTpusi) [ DIeKTPOHHBIHN pecypc] :
METOAMYECKOE MMOCOOHE /7151 CTY/IEHTOB CIEIUaTLHOCTH
"ITpuknaaHas MmaTeMaTHKa" THEBHOW U 320YHOM (POPMBI - +
oOyuenwusi| / A. B. 3b13a u 1p. ; JloHenkuii Hail. yH-T. —
DneKTpoHHbIE TEKCTOBBIE NaHHbIe. — Jlonenk : JlonHY,
2006.

3. 3b13a A.B. AnreOpa : MmeTouka 00ydeHus CTyIeHTOB
MeJarOTHIECKUX HAIIPaBJICHUH [ DNEKTPOHHBIN pecypc] :
y4eOHO-METOJMUECKOe TocoOue : ISl CTYJICHTOB
HanpasieHud noarorosku 01.03.01 Maremaruka,
44.03.05 ITenarornuyeckoe oopazoBanue (IIpoduis:
MaTeMaTHhka U HHpopmaTuka)
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Y. 1/A. B. 3ea, A. M. Kusumenko, JI. K. Censikopa ;
'OV BIIO "[Toneukuii HalMOHAIBHBIA YHUBEPCUTET",
Kadenpa Briciieit MaTeMaTUKA U METOAMKHU
npenojaBanusa matematuku. — Jlonenxk : JlouHY, 2018.

Kosanenko H.B. Anre6pa u reomeTpust [ DneKTpOHHBII
pecypc] : yueOHO-MeTouYecKoe Mocooue : s
CTYICHTOB (haKyIbTeTa MaTEMATHKH U HHPOPMAIIHOHHBIX
TEXHOJIOTUH, 00YJaroIUXCs 10 HAIIPABICHUSM
noarotroBku: 01.03.02 ITpuxnagHas mareMaTuka u
nHpopmaruka, 02.03.02 dyHmaMeHTaIbHAS
nHpopMaTUKa U HH()OPMAIIMOHHBIE TEXHOJIOTHH,
01.03.02 IlpukiamHas MaTeMaTuKa U HHHOPMATHKA
(ITpodunb: Cratuctuka) u 09.03.04 [Iporpammuas
nmwkenepus. Y. 2 / H. B. KoBanenko, A. B. 3s13a ; [OY
BIIO "/lonenkwuii HallMOHANBHBIA YHUBEPCUTET". —
Honenk : HouHY, 2019.

ﬂonwmumeﬂbuaﬂ Jaumepamypa

[Ipockypsikos 1.B. CoopHUK 33124 110 TUHEHHON
anredpe : Yueb. mocobue s Gus.-MaT. CreUuaIbHOCTEH
By30B / U. B. [Ipockypsikos. - 8- uzn. — Mocksa : JIa6.
bazoBsix 3nanuii, 2003. — 382 c.

y6epounnep O.H. 3anaun u ynpaxHeHUs 110
aHaymtudeckoit reomerpun [ Texct] / O.H. Llyoepoumiep.
— U3n. 34-e, crep. — Cankr-IlerepOypr [u ap.] : Jlanb,
2009. — 336 c.

25 —
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15. ”IHO®OPMAIIMOHHBIE PECYPCbI

oy JIIO «/loHeukuii pecrnyOMMKaHCKMA HHCTUTYT JOMOJHUTENBHOTO MEAaroruyeckoro
obpazoBanus» — https://www.donippo.org/;

MunucTepcTBo 0OpazoBanus U Hayku JloHenkoit HaponHoit Pecriyonuku — http://mondnr.ru/;
Otnen MH(POPMALMOHHBIX TEXHOJIOTUH Jonenkoro PUIIIO -
https://oitdonetsk.wixsite.com/0it313;

PecnmyOnukaHckass cinyk0a MO KOHTPOJIIO M HAI30py B cdepe 0Opa3oBaHUs M HAYKH —
http://resobrnadzor.ru/.

Poccuiickoe oOpazoBanue. DeepanbHblil 00pa3oBaTeNbHBIN MopTai. (WWw.edu.ru)
O0pasoBarenbHbI MaTeMaTHUeCKuii caiT Exponenta. (Www.exponenta.ru)

www.newlibrary.ru - HoBas aekTpoHHas OUOIHOTEKA;

www.edu.ru — geaepanbHblil mopTan poccuiickoro 0opa3oBaHus;

www.mathnet.ru — obmepoccuiicknii MaTeMaTHYECKUIN TTOPTAIT;

10. www.elibrary.ru — Hay4nast anekTpoHHasi OHOIHOTEKA,;
11. www.matburo.ru — MaTO0OpO: pelieHus 3a/1a4 M0 BBICIICH MaTeMaTHKE;
12. www.nehudlit.ru - anexTponHas 6M0IMOTEKa YICOHBIX MAaTEPHATIOB



https://www.donippo.org/
http://mondnr.ru/
https://oitdonetsk.wixsite.com/oit313
http://resobrnadzor.ru/
http://www.edu.ru/
http://www.exponenta.ru/
http://www.newlibrary.ru/
http://www.edu.ru/
http://www.mathnet.ru/
http://www.elibrary.ru/
http://www.matburo.ru/
http://www.nehudlit.ru/
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16. MIPOTPAMMHOE OBECIIEYEHUE

Hcnons3oBanne IMporpaMMHOI0O obecreyeHus He npeayCcCMOTpEHO.

Pabouass mporpamMmma paccMoTpeHa W TEpeyTBEpXKACHa Ha 3acelaHnd Kadenphl BBICIICH
MaTEeMAaTHKU U METOJMKH MPENOoIaBaHUs MAaTEeMaTUKH C U3MeHeHussMuU (0e3 nu3MeHnenuii) Ha 20
rom. ITpotokom Ne OT « » 20 T.

3aBenyronui kadeapoit

PaGouass mporpamma paccMOTpeHa M IEepeyTBEp)KIEHa Ha 3aceJaHuu Kadeapsl BbICIIEH
MaTeMaTUK{ ¥ METOJHMKH IPENOJaBaHusl MAaTEMAaTUKU C M3MEHeHHsAIMH (0e3 n3mMeHeHuni) Ha 20
roJ. ITporoxosn Ne 0T « » 20 I.

3aBenyronuit kadeapoit

PaGouass mporpamma paccMOTpeHa M IepeyTBEpKIeHa Ha 3aceJaHuM Kadeapsl BbICHICH
MaTeMaTUKU U METOJIMKU MPENoIaBaHus MaTEMaTUKU C U3MEHEeHusIMU (06e3 n3MeHeHuil) Ha 20
rom. ITporokoma Ne OT « » 20 I.

3aBenyromnuii kageapoit




