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YTBEPX/IAIO:
Jexan daxynbrera MaTeMaTHKH

OFHBIX TEXHOJIOT U

1 HHpOpMaH

IIporpamma yueGHo# mucummIMHBl «AnreGpa 1 IEOMETPHUS» COCTABJICHA HA OCHOBAHHHU
l'ocynapcTBenHOro 0Gpa3oBaTENbHOTO CTAHIAPTA BHICLIETO npodecCHOHAILHOr0  00pa3oBaHus
(I"OC BIIO) [lonenkoit Hapomuoit Pecry6muku (IHP) no Hampasnenuio noaroroku 02.03.02
QyHiaMeHTalIbHas MHPOPMATHKA M MH(DOPMAIMOHHBIE TEXHONOTHH, YTBEPIKIEHHOTO IMPUKA30M
Munncrepersa o6pazoBanns u Hayku JTHP ot 04 anpesns 2016 r. No 283;

[lopsinka opranmsamum yueGHOro mnpoumecca B 06pa3OBATENBHBIX OpPraHM3alMsAX BBICIIErO
npodeccHoHaTbHOro 06pa3oBanus J{oHEIKOM Hapoznmoit Pecny6iuku, yTBepskIeHHOrO IIpUKaszom
Munncrepcrsa o6pasosanus u nayku JIHP Ne 1171 ot «10» HOs0ps 2017 r.;

y4eOGHOro IUIaHa M OCHOBHOM 0Gpa3’oOBaTeBHON MPOrPAMMBI BBHICIIETO npo(hecCHOHATBLHOTO
oOpasoBaHMsi HampaBleHHss HOAroToBKH  02.03.02 OynnamenTanbHas  uHGOpMATHKA U
MH(OPMAUMOHHEIE TeXHONOrMH, paspaGotanueix B I'OY BIIO «JIoHeUKHi HalMOHAIBHBIIT
YHUBEPCHTETY.

PaspaGorunku:

Houenr, kanmuaar ¢pus.-mar. Hayk,
JOLEHT Kadeaphl BBICLIEH MaTeMaTHKH
U METOJIMKH IIPENOJaBaHUs MATEMATUKH e —* A7B. 3b3a
Jlouenr, kanauaar Gpus.-mar. HayK,
JOLEHT Kadeapsl BBICIIEH MaTeMaTHKH
U METOJIMKHM IIPENoIaBaHKs MATEMATHKH

o

H. B. KoBasienko

IIporpamma yueGHON AMCUMIUIMHBI yTBEpXKAEHA HA 3aceTaHHH Kadeapel  BbICIIEH
MaTeMaTHUKU ¥ METOJIUKH IPENoaaBaHus MATEMATUKH

[Ipotoxon Ne 12 ot 09 anpens 2020 r. // y
3aBenyrommii kadeapoit W /% E. 1. Cxada

Ilporpamma  y4eGHOM  AMCHMIUIHHBI ono0peHa  y4yeOHO-METOJMYECKOH  KOMHCCHEi
(akynprera MaTeMaTHKH U MHPOPMAIHOHHBIX TEXHOTOTHIT
ITporokon Ne 8 ot «15» anpens 2020 r.

IIpencenarens yueGHO-MeTOAMYECKOIM ﬁ
/

KOMHCCUH (haKyIbTeTa JI. . CensikoBa
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1.  OBJACTb IPUMEHEHUA U MECTO JUCIUIIVIMHBI B YYEBHOM ITPOLECCE

YueOHast  gucnuiuinHa  «Anrebpa W reoMeTpus»  sBisercs  0a30BOM  4aCThIO
npoecCHOHATLHOTO OJI0OKA AWCIMILIAH TOJITOTOBKM CTYJCHTOB I10 HANPABICHUIO IMOATOTOBKH
02.03.02 dynnamenTanbHas nHGpoOpMaTHKa 1 MHPOPMAITMOHHBIE TEXHOJIOTHH.

Jlist w3ydeHus JaHHOW y4eOHOW MUCIUIUIMHBI HEOOXOJMMBI 3HAHUWS, YMCHHS M HABBIKH B
npeJienax cpeaHero oomero oopazoBaHusl.

SBnsieTcss  OCHOBOM  JJIi  M3Y4Y€HHsS TaKuMX JUCHUIUIMH, Kak «MaremaTtuyeckoe
MOJCIIMPOBAHUE M CHUCTEMHbIH aHanu3», «ba3pl panHbIX», «Teopus cucrem», «Teopus
yrpaBiaeHus», «OObEKTHO-OPUEHTUPOBAHHBIE TEXHOJOTHH» M Jp., a TakXKe IS MPOXOKIACHUS
y4eOHBIX M MPOU3BOJACTBEHHBIX MPAKTHK, MOATOTOBKU M 3aIlUThHI BHIMTYCKHOW KBaJM(UKAIIMOHHOM
paboThI, MPOXOXKJAEHUS TOCYAAPCTBEHHOM UTOTOBOM aTTECTALIUH.

2.  CTPYKTYPA JUCHUIIJIMHBI

Xapaxmepucmuka y4eoHoi OucyuniuHvl

02.03.02 dynnamenTagbHas HHPOPMATHKA U

HanpaBneHHe IIOATrOTOBKH
I/IH(bOpMaI_II/IOHHBIe TCXHOJIOI'MHN

[Tpoduib o0muii
O06pa3oBarenbHas IporpaMma OakayiaBpuaT
KBanmuduxarnmst aKaJeMUYCCKHI OakaIaBp

KomngectBo COACPIKATCIbHBIX MO,HYHCI;'I

Jucuummna 6a30Boii / BApuaTUBHOM YacTu

o ba3oBas yacth
00pa3zoBaTebHON MTPOTrPaMMBI

1 MoynbHBIN KOHTPOIB B 1, 2 cemecTpax,

®opmbl kouTpost (MK, sk3amen, 3auer) 1 sx3amen B 1, 2 cemecTpax
bl

ouHas popma 3aoyHas hopma
Mokasatemnt 00yueHus o0yUeHHS
HOpMaT. YCKOP. HOpMaT. YCKOP.
CPOK CPOK CPOK CPOK
KonnuecTBo 3a4eTHBIX eAMHHUIL (KPEAUTOB) 8 8
['og moaroToBKH 1 2
Cemectp 1/2 3/4
KonnuectBo yacos 288 288
- IEKIIMOHHBIX 68 0
- IPAKTUYECKUX, CEMHUHAPCKUX
- 1a00PaTOPHBIX 68 0
- CaMOCTOSITEIbHON PabOThI 152 288
B T.4. WHAWBHIYAIBHOE 33JaHHE

HenenpHo€ KOTMYECTBO YacoB, 8/9 8/9

B T.4. ayJUTOPHBIX 4/4 0

3.  OIHNCAHHME JNCHUIIJIMHBI

Ileau ¥ 3aaaun
HenssMmu  ocBoeHMsT yuyeOHOW JUCHUIUIMHBI «Anredpa U TEOMETpUs»  SABISIOTCA:
O03HAKOMJICHHE C OCHOBHBIMHU TOHSATHSMHU anreOpbl M TeOMETpHH, yMeHHe (HOpMyIHpOBaTh U
JOO0Ka3bIBaTb OCHOBHBIC pe?)y.]'IBTaTI)I H3yqaeme paSJIeJ'IOB a.nre6p51 158 FeOMeTpI/II/I, OCBOCHHC
METOJIOB U CIIOCOOOB pelieHus anredpandyeckux U reOMEeTPHUYECKHX 3aad, Pa3BUTHE JTOTHYECKOTO
nu aJ'IFOpI/ITMI/ILIeCKOFO MBIIIJICHUS, OBJIAACHHEC OCHOBHBIMHM MCTOAAMH HCCICAOBaAHHUA H peH_IeHI/ISI
MaTeMaTHYECKUX 3ajlad, BRIPAOOTKAa YMEHUSI CAaMOCTOSATEIHHO PACHIMPATH MaTEMaTHUECKUE 3HAHUS
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U MPOBOAMUTH MOCTAHOBKY M MaT€MaTHUYECKUH aHaIM3 NMPHUKIAJHBIX 33Jad, a TaKXkKe MpHoOpecTH
3HAaHUS, YMEHUS W HABBIKM, [O3BOJIIOIIME TIIOATOTOBHTH BBIMYCKHMKA K  Hay4dHO-
UCCJIEI0BATEIbCKOMN, a TaKXKe K IPOEKTHON M IMPOU3BOJCTBEHHO-TEXHOJIOTHYECKOHN AeATeIbHOCTU B
00JIaCTH CUCTEMHOTO U MPUKJIIAJHOTO IPOTPAMMHOTO 00eCTIeueHUs.

B pesynbraTe n3ydeHus QUCLUIUIMHBI «Ajnredpa W reoMeTpus» CTYIEHT JOJDKEH 3HaTh
OCHOBHBIC ONpEACTCHUS U TOHATUS M3y4YaeMbIX pa3[esioB ainreOpbl W TeOMETPUH, YMETh
(GbopMyIMpOBaTh U J0Ka3blBaTh OCHOBHBIE DPE3yJbTaThl ATUX paslesioB. B Xxone mpakTuueckux
3aHATUN CTYNEHT JOJDKEH NPUOOPECTH HAaBBIKM pEIICHHs TUIOBBIX 337ad C NPUMEHEHHEM
U3y4aeMOro TeOPeTUYECKOro MaTepuana, 4YTo Mo3BOJIAET NOArOTOBUTh BBIIIYCKHHUKA K IIPOEKTHOM
U MIPOU3BOJICTBEHHO-TEXHOJIOTUYECKON JESITEIBHOCTH B OOJIACTH CO3JIaHHUSI COBPEMEHHBIX CHCTEM
00paboTKH UH(POPMALIUHU, OPraHU3ALUOHHO-YIIPABICHYECKON JIESTEIbHOCTH.

3agayamMu TUCIUTUIMHEI « ANreOpa U TeOMETPUS SIBIISTFOTCSI:

1) Pa3zBuTHe y cTy1IeHTOB MHTYMIIMH, MATEMaTUYECKON KYJIbTYpPbl, JOTUYECKOTO MBIIIUICHUS.

2) ®opmupoBaHue pecypca WH(POPMAIMOHHOTO MaTepuaya (OMpeAeseHHs, TEOPEMBI, HX
JI0Ka3aTeIbCTBO, CBA3M MEX/y HUMH, METObI PEIIEHUS 3a/1a4) U 00y4eHUe UX IPUMEHEHUIO.

3) IloaroroBKa CTy/I€HTOB K M3YyYEHHIO JPYI'MX MaTEeMaTWYECKHX METOIOB M AMCLUUIUINH
(MaTemaTudyeckuil aHanmu3, JUdQepeHIraIbHble ypaBHEHMs, (YHKIMOHAIbHBIA aHanu3, O0a3bl
JAHHBIX W WHQOPMALMOHHBIE CHUCTEMbI, HEKJIACCHYECKHE 3a/Ja4d MaTeMaTW4ecKod (U3HKH,
MaTeMaTHYeCKUe MOJICNIM MEXAHUKHU TBEPAOro Tejla, MaTeMaTHUYeCKUEe MOJENIN M METO/bl TEOpUU
YIPYTOCTH, KOMIUIEKCHBIA aHAJN3 U T.1.).

4) ¢opmupoBaHHE HABBIKOB M YMEHHUH, HEOOXOJUMBIX NPU IMPAKTUYECKOM HPUMEHEHUHU
MaTeMaTHYECKUX MIEH M METOJOB JUIA aHAIM3a U MOJICIMPOBAHUS CIIOKHBIX CHCTEM, MPOIECCOB,
SIBJICHUH, /7151 TOMCKA ONTUMANIbHBIX PEIIeHUI U BbIOOpa HAMITYYIINX CIIOCOOOB peaTn3altH.

IIpuBoasitcst B 0000111eHHOM BH/ie OCHOBHBbIE 33[]a4H, KOTOPbIE PEIIAIOTCS MPU HU3yUECHUU
JUCHUTIIMHBI M TIEPEUUCIISIIOTCS 3HAHUSI U YMEHUS, KOTOPBIMH JIOJDKEH 00J1a/1aTh CTYACHT, YCIIEITHO
OCBOMBIIMHI JaHHYIO TUCIHIUIAHY.

TpeOoBanus K pe3y/iabTaTaM OCBOCHMSl AMCHMILIMHBIL. [Ipolecc M3ydyeHus AUCHUILIMHBI
«Anrebpa U TEOMETpHs» HamparieH Ha (JOPMUPOBAHHE DIIEMEHTOB CJIEIYIOMINX KOMIIETCHIUH B
coorBerctBur ¢ ['OC BIIO JIHP mo nanpasnenuto moaroroBku 02.03.02 dynnameHTanbHas
nHpopMaTuka W HWH(OPMAIIMOHHBIE TEXHOJIOTMH W OCHOBHOW 00pa30BaTENbHOW MPOTrpaMMBbI
BbIcIIEr0  mpodeccuoHanbHOro  oOpa3oBaHusi  HampaBieHuss — noxarotoBku — 02.03.02
dynmameHTanbHas HHGOpPMAaTHKA U HH)OPMAITHOHHBIE TEXHOJIOTHH:

a) oowexynomypuovix (OK):

— CIMOCOOHOCTHI0O K KOMMYHHUKAIlMM B YCTHOW M THChMEHHOH (opMax Ha PyCCKOM H
MHOCTPAaHHOM s3bIKaX JUISI PpEIIeHUs 3ajad MEXJIMYHOCTHOTO M MEXKYJIbTYPHOTO
B3aumoieiicteus (OK-5);

— CHOCOOHOCTBIO paboTaTh B KOMaHJe, TOJEPAHTHO BOCIPHHHMAs COLIMANIBHBIE,
STHUYECKHE, KOH(eCcCHOHaAIbHBIC U KyabTypHbIe pasnuuns (OK-6);

— CIMOCOOHOCTHIO K caMoopranu3aimu camooopaszosanuio (OK-7);

0) oowenpogheccuonanvuvix (OIIK):

— CIOCOOHOCTBIO HMCMOJIb30BaTh 0a30Bble 3HAHHS €CTECTBEHHBIX HAyK, MaTEeMAaTUKU U
WHPOPMATUKHA, OCHOBHBIC (DaKThl, KOHIEHIMH, TPUHIMIIEI TEOPHHA, CBSI3aHHBIX C
dyHaameHTaNEHON HHpOpMaTHKON 1 MHGopMannoHHbIMU TexHONOTHsAME (OITK-1);

8) npogpeccuonanvusvix (I1K):

HAY4YHO-HMCCJIeJ0BATEIbCKAs 1esITeIbHOCTh:

— CIOCOOHOCTBIO ~ TIOHMMAaTh,  COBEPIICHCTBOBATH W  TPUMEHSTH  COBPEMEHHBIN
MaTeMaTHYeCKui amnmapar, (yH/IaMeHTalbHble KOHIEMIUNA U CUCTEMHBIE METO/0JIOTHH,
MEXIYHApOJHbIE W MpodecCHOHATbHbIE CTaHAAPTHI B 00JacTH HWHGOPMAIMOHHBIX
texnosoruii (IIK-2);
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— CIMOCOOHOCTBIO pellaTh 3a/a4u MpoeCCUOHAIbHONW NIEeATENbHOCTH B COCTaBE HAy4YHO-
UCCIIEIOBATEIBCKOTO U MPOU3BOACTBeHHOTO KoyuiekTuBa (I[1K-4);
NPOEKTHAsI U NPOU3BOJACTBEHHO-TEXHOJIOTHYECKasl 1eATeJIbHOCTh:

—  CIIOCOOHOCTBIO

3pPEeKTUBHO TPHUMEHITH 0a30BbIE MAaTEMATHYCCKUE  3HAHUS

UH(OPMALIOHHBIE TEXHOJOIMH IPHU PELIEHUHM IPOEKTHO-TEXHUYECKUX W HPHUKIAIHBIX
3a/1a4, CBS3aHHBIX C PAa3BUTHUEM H HCIIOJIb30BaHHEM UH(POpMALMOHHBIX TexHooruii ([TK-6);
OPraHHM3alMOHHO-YIIPaBJIeHYeCKAas 1eATEeJIbHOCTD:

— CIOCOOHOCTBIO

COCTaBJIAITb W KOHTPOJUPOBATH  IJIAH BBITIOJIHACMOM pa6OTBI,

IUIAHUPOBATh HEOOXOAMUMBIC ISl BBIMOJHEHUST pabOThl PECypChl, OLICHUBATH PE3YJIbTAThI
cobctBenHoit padotsr (ITK-11).

B pe3yJbTaTe H3y4YCHUN y‘[eﬁHOﬁ JAUCHUILIMHBI CTYACHT JO0JI2KECH .

3HATb:

— TEOPHUIO0 MaTPUL, ONPEACIIUTEIIEH U CUCTEM JINHENHBIX YPABHEHUI;

— BEKTOPHYIO anreodpy;

— QHAIUTHYECKYIO T€OMETPUIO HA INIOCKOCTHU U B IIPOCTPAHCTBE;

— TEOPUIO JINHEUHBIX, TOYEUHO-BEKTOPHBIX U YHUTAPHBIX IPOCTPAHCTB;

— T€OPHIO JIMHEMHBIX ONEPaTOPOB HA KOHEYHOMEPHBIX MPOCTPAHCTBAX;

— TeOpHI0 OUITMHEHHBIX U KBaJIpaTUYHBIX (OPM HA KOHEYHOMEPHBIX MPOCTPAHCTBAX.

yMeThb:

— pelaThb 3aa4y, CBSI3aHHBIE C BBIYMCICHUEM MAaTpPHULL, OIPEACIUTENCH U PEIIEHUEM CUCTEM
JIMHEWHBIX YPaBHEHUH;

— peuiarth 3a1a4l AaHAJTUTUYECKON T€OMETPUH Ha IIOCKOCTU U B IIPOCTPAHCTBE;

— pemarTh 3aJa4M, CBSA3aHHBIC C MCCIENOBAHMEM JIMHEWHBIX OIEPATOPOB M KBAAPATHUYHBIX

dbopm.
BJIA/I€Th:

— MAaTCMAaTHU4YCCKUM allliaparomM anre6pL1 U I'COMCTPUHU,
— HaBbIKaMHM HCIIOJIb30BaHMs aIlliapara aJIFe6pr N IrCOMCETPHUH IIPpHU PCIICHUNU KOHKPCTHBIX 3aaa4.

4.  COILEPXAHUE JUCHUIIVIMHBI U ®OPMbI OPTAHU3ALIUU YYEBHOI'O

ITPOLECCA
IHopsaaxoBbIi
Kpartkoe coaepxanue TeMbl
HOMeEp U TeMa
Cooeporcamenvutit mooyas 1
Tema 1. CucreMbl KOOpIMHAT. I[eKaPTOBa NPAMOYTOIIbHas CHCTEMa KOOPAMHAT.
OCHOBHLLC [Tpoekuus BEKTOpa Ha OCb, CBOHCTBA NPOCKIUL. Hanpaiansnomne KOCHHYCBI
OHSITHS BEKTOPA, CBOHCTBO HANPABIIAIONIMX KOCHHYCOB. JIuneliHble onepanuyu Haj
BeKTOPHOH BEKTOpaMH, HX CBOHCTBa. JluneitHast 3aBUCHMOCTb M HE3aBUCHUMOCTH
AITreOpb. BEeKTOpOB. Kpurepuii KoJuIMHEapHOCTH BEKTOPOB. ba3uc cuctemMbl BEKTOPOB.
Teopema o pazyiokeHun Bektopa o 0aszucy. KoopanHaTel BEKTOpa..
Tema 2. CkansgpHoe Tpou3BeleHUE BEKTOpoB. Kpurepuil OpTOrOHaJIBHOCTH
Onepaunu Hag | BeKTOpoB. CKalsipHOE TNPOU3BEJCHHE B JIEKAPTOBBIX KOOPAMHATAX.
BEKTOPaMH. Anrebpanueckue U reOMeTpUUYECKHE CBOMCTBA CKAISPHOTO MPOU3BEIEHHS.
BexktopHoe mnpousBeneHue BEKTOpoB. BekTtopHoe mpousBeleHHE B
JIEKapTOBBIX KOOpJMHATaX. AjreOpanyeckue M reoMeTpUYecKHe CBOMCTBA
BEKTOpPHOTO  mnpousBereHHs. (CMelIaHHOe MpPOU3BEACHHE  BEKTOPOB.
CMellaHHOE MPOM3BEJEHUE B JEKapTOBBIX KOOpAMHATaX. I eoMeTrpuueckuii
CMBICT CMEHIaHHOTO npousBeneHus. Kpurepuii koMIutaHapHOCTH TpEX
BEKTOPOB.
Tema 3. [TonsiTre 06 ypaBHEHUSX JIMHUN U IOBEPXHOCTEH, THUIIbI ypaBHEHUI:
[Tpsimast Ha sBHOe, o011ee, mapamerpuyeckue. Ipsmas Ha miockoct. Pasnuunble
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IJIOCKOCTH. (dbopMBl 3anMicH ypaBHEHUH NPSMOM, paCCTOSTHUE OT TOYKH JI0 MPSIMOH.
JleneHne oTpeska B 3alaHHOM OTHOLIEHUH.
Tema 4. [Tnockoctes B mpoctpancTBe. Pasnuunbie (opMmbl 3amucu  ypaBHEHUH
ITnockocts B IUIOCKOCTH. B3anMHOE pacnonoxeHue miIocKoCTen.
IIPOCTPAHCTBE.
Tema 5. [Ipsimast B mpocTpancTBe. Pa3inuunbie GOpMBI 3aITMCH ypaBHEHUH MTPSAMOI
IIpsimas B B IIPOCTpaHCTBE. B3auMHOE pacloNoKEHUE IPsIMBIX B IIPOCTPAHCTBE.
IIpoCTpaHcTBe. | B3anMHOeE pacnoioskeHne NpsMOM U INIOCKOCTH B IPOCTPAHCTBE.
Tema 6. Onpenenurenu. CBoicTBa ompeaenurtencid. MHUHOpHI, anreOpanyeckue
Onpenenureny. | nonojiHeHUs. BeluucieHne onpenenuTeien.
Tema 1. Anrebpa marpuil. MaTpuibl UX THUIBI, ONEPAUN HaJ MaTpULAMH M HX
Anrebpa MaTpuIl. | CBOMCTBA. YMHOXKEHHE MATpuIl M ero cBoiicTBa. CTENeHW KBaapaTHOMN
MmaTpunbl. TparconupoBanue marpuil. Obparaast marpuma. OOpaTuMOCTh U
OJIHOCTOPOHHSAsA 00paTUMOCTb. MHorownensl ot marpuubl. IIpocreiinme
MaTpUuyHble ypaBHEHMs. PaHr Marpuubl. BpluucieHue paHra Marpuil
METOOM 3JIEMEHTapHBIX MpeoOpazoBaHuil. Teopema o 0a3ucCHOM MHUHOpE.
Kpurepuii paBeHCTBa HYJIIO ONPEAESIUTEIS.
Tema 8. Cucrembl nMHEHHBIX ypaBHeHuH. Kiaccugukaius, OCHOBHbIE HOHSTHS U
OOmas Teopust | onpeneneHusi. KpuTepun COBMECTHOCTM U €AMHCTBEHHOCTH PELICHUS.
CHCTEM Marpuusbiii criocod pemenus. Meron Kpamepa. Meron ['aycca perienus
JIMHENHBIX IIPOU3BOJILHON CUCTEMBI JIMHEHHBIX ypaBHeHUH. Panr marpuiel. OnpeneneHus
YPaBHEHHUH. panra. CBolicTBa pELICHUH CHCTEM JIMHEHHBIX OJHOPOAHBIX YPABHEHWM.
dynaaMeHTasibHas cuctema perieHnid. CTpykTypa 00IIero pemieHus..
Tema). KommnekcHsie uucna. Tpu  (opMbl 3amucu KOMIUIEKCHOTO 4HClIa U
Anrebpa ornepanuu HajJ KOMIUIEKCHBIMU 4yuclIaMu. ['eoMeTpuueckas HHTEpIIpeTalus
KOMIUIEKCHBIX | KOMIUIEKCHBIX uucen. @opmyna Myaspa. CBolicTBa MOAYJS M apryMeHTa
YHCell. KOMIUIEKCHBIX uncen. KopHu nu3 koMiiekcHbIX uncen. KopHu U3 enuHUIbI.
['pynmna KopHe# U3 eJUHUIIBI.
Tema 10. MHorouseHsl. Teopema €IMHCTBEHHOCTH. Onepanun HaJl
Anrebpa MHorouneHamu. [lenenne ¢ ocrarkoM. HOJI. Anroputm EBknmpa. Kopuu
MHOTOYJIEHOB. | MHOrouiaeHoB. Teopema be3y u ciencreue us He€. Pa3noxeHue o KOpHsIM.
Kparnoctes kopus. Teopema Buera. MHOrouieHbl C BEIIECTBEHHBIMU
K03 PUIIMEHTaMU U UX KOPHH, pa3IoKeHNE Ha HEMPUBOIUMbIE MHOXKHTEIH.
MHorousens! ¢ neasiMu Ko3gduimentamu. Llensle u pannoHanbHble KOPHU
MHOTOYJICHOB C LENbIMH Ko3(duiuentamu. [IpousBogHas MHOrouseHa.
KopHu MHOTrO4JIEHa M ITPOU3BOJHOM.
Cooepircamenwvhutii Mo0y/ib 2
Tema 11. Jluneitnsle mpoctpancTBa. OmnpeneneHue U npumepbl. basuc u
JInnennble pasmepHocTh. [lepexon k HoBoMy Oasucy. Marpuna nepexona. CBoiicTBa
MPOCTPAHCTBA. | MaTpull nepexonaa. JIuneitHsle nmoanpocTpaHcTsa. JInHelHas 000JI04YKa Kak
noanpoctpancTBo. CBocTBa JHMHEHHBIX 000nouek. Cymma U mepecedeHue
JUHEHHBIX MOANPOCTPaHCTB. TeopeMa 0 pa3MEpPHOCTSIX.
Tema 12. EBxknunoBsl npoctpancTBa. OnpeneneHue U npumepsl. JJInHa BEKTOpa.
EBKnmoBsI VYron mexnay Bektopamu. HepaBenctBo Komm-byHsikoBckoro. Teopema
npoctpaHctBa. | [Iugaropa. OproroHanbHble CUCTEMBI M UX CBOMcTBa. OpTOHOPMUPOBAHHbIE
CHUCTEMBI. PaBencTBo [Tapcesans. Koopannats! BEKTOpa B
opToHOpMHUpOBaHHOM Oasuce. Ilponecc oproronanuzanuu. OpToroHagbHas
npsiMasi cymma. PasznoxeHue B OpTOroHalbHYyIO MpsiMyto cymmy. PaccTosnue
OT BEKTOpa A0 NoAnpocTpaHcTBa. OpTOrOHAIBHOE JOMOJHEHHE M €ro
CBOMCTBA.
Tema 13. JIuneitHble omepaTophel B JMHEMHBIX NpocTpaHcTBax. OmnpexneneHue u
JIunelinple npumMepsl. Aapo u o0pa3, U UxX cBoiicTBa. Martpuiia JMHEHHOrO onepaTopa B
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OIIEPATOPBI U UX

KOHEYHOMEpPHBIX NpocTpaHcTBax. lIpeoOpa3oBaHue MaTpuLbl JTHHEHHOTO

MaTpHULIBIL. orepaTopa IpH Iepexoae K HoBoMy 0Oa3ucy. PazmepHocTh siapa u oOpasa.
Panr omeparopa. Teopema o dimker A+dimImA. TIIpocrpancTBo
JIMHEMHBIX OIIEPaTOPOB.

Tema 14. CoOcTBeHHBIE BEKTOPHI 1 COOCTBEHHBIE 3HAYCHUS TMHEHHOTO OrepaTopa.
CnekTpasibHas | XapaKTepUCTUUYECKUA MHOTOUYWICH JIMHEWHOro omeparopa. Teopema 00

Teopus MHBAapUAHTHOCTH XapaKTEPUCTHUECKOIO0 MHOI'OUWIEHA. XapaKTEPUCTUUECKUE

JIMHEHHBIX KOpHM JIMHEHHOro omeparopa. TeopemMa O JIMHEWHOW HE3aBUCHUMOCTH

OIIepaTOPOB. COOCTBEHHBIX BEKTOPOB, OTBEYAIOIIMX Pa3HBIM COOCTBEHHBIM 3HAYCHHUSIM.

Tema 15. OproroHaibHble MaTPUIBI M MX CBOMCTBA. Marpuiia ¥ ONPEACTUTEIb

JInneiinbie I'pamma. ComnpskeHHbld omnepatop U ero marpuna. CaMoOCOIpsDKEHHBIE
orepaTopsl B omepaToppl ¥ HX CBOWCTBA. VIHBapuaHTHbIE MOAMPOCTPAHCTBA U

€BKJINOBBIX MHBAapUAHTHOCTb  OPTOTOHAJIBHOTO  JONOJHEHUS K  HUM  JUId
MPOCTPAHCTBAX. | CAMOCOIPSHKEHHOTO oreparopa. BemectBeHHOCTH CIIEKTpa
camoconpsbkeHHoro orneparopa. Hopma oneparopa. OueHka criekTpa yepes

HOPMY.

Tema 16. bununeiinpie W kBaapatuuyHble ¢opmbl. OmpeneneHue W MaTpula
bunuuneitnpie 1 | OunuHeitHOH Qopmbl. CBsA3b MeXAy MaTpUIlaMH OWIMHEHHOW (OopMbI B
KBaJlpaTUuHble | pasHbIX Oa3zucax. CuMMeTpuyecKas 3alucCh KBaJpaTUYHONH  (OPMBI.

dbopMBI. Kputepun monoxuTensHOM M OTpUIATeNIbHOM onpeaeneHHocTU. Kpurtepuii

CuiibBecTpa.

Tema 17. Kpusble
BTOPOTO MOPSIIKA.

Kpussie BTOporo nopsjka, ux reomerpuieckue cBoilctB. Kanonnueckue
ypaBHeHus. McciemoBanue (GOpMbl KpUBBIX. YpaBHEHUS KacaTeIbHBIX,
AKCUEHTPUCUTET U AUpEKTpHUcHl. [IpuBenenue oOuiero ypaBHEHHUS KPUBOM
BTOPOTO MOPSJIKA K KAHOHUYECKOMY BHUJLY.

Tema 18.
[ToBepxHOCTH
BTOPOTO MOPSJKA.

[ToBepxHOCTH BTOPOTO MOPsI/IKa, KAHOHUYECKHE ypaBHeHUs. [locTpoenue
MOBEPXHOCTEW BTOPOro nopsiaka. JIlnneivyarsie moBepxHoctu. IHBapruaHThI.




TemaTn4yeckui mjiaaH

CoaepixareabHblii MOayIb 1

KoaunuecTBo yacoB

Ounasn ¢opma o0yueHus 3aounas ¢popma 00yueHHs
HopMaTHBHEIii cpoK 0GyuemHHs YckopeHHblii Cpok HopmaTuBHblii Cpok Y ckopeHHblii CPOK
00yJeHust 00y4eHust 00y4eHust
B T.Y. B T.Y. B T.Y. B T.Y.
HasBanus coaepkarejJbHbIX MOAYJICH U o |o 2 = o |o g = ol g = o | B g
oM o S22 |E || |B|E|2_|E_|o|_|BIBIE |E ||, |E |E_|Z
s |E|g |2 |g|sE|5|E |8 B2c|sc|5|E|g|EsE|sE|5|E |8 |2E|5E
9 = | |= olm»eol|lo | |F |ElEo|mololmE|lE|lEomol|olmg |E |Eo|l>e
& Z2 B |s |Ee|TFe|r |2 B |z|Te|He(r|z|Es|Ee | TS|z B [T (T
s |E l=|Es|s¢s o | = Qgccscc QHQENSN o | = g&:&
% |2 |5 las CEEEEEEIEE Bl E e e |5 (¥ |5 alas
S & | S = S &S = SS| S = ] | S =
& s | = = &= = Sis| s = = =
=B R = = | Bls = CRE-RE= = = |5 =
131 = 131 = 131 =~ 131 =
Tema 1. i
ema 1. OCHOBHBIE MOHATUSI BEKTOPHOI g8 |2 2| 4 14 14
IIreOphI.
Tema 2. Omnepanyivi HaJi BEKTOPAMH. 10 | 2 2] 6 14 14
Tema 3. llpsmas Ha IUIOCKOCTH. 12 | 4 4 1 4 14 14
Tema 4. 1110CKOCTH B MPOCTPAHCTRBE. 14 | 4 41 6 14 14
Tema 5. Ilpsimasi B IpOCTPAHCTBE. 13 | 4 415 14 14
Tema 6. Onpenenureny. 13 | 4 41 5 14 14
Tema 7. Anrebpa MaTpull. 18 | 4 4 110 15 15
Tema 8. Ov6u1a;1 TEOPUS CHUCTEM JIMHEHHBIX | 10 | 4 4 1 10 15 15
paBHEHHIA
Tema 9. Anredbpa KOMIUIEKCHBIX YHCEIT 18 | 4 4 |10 15 15
Tema 10. AnreOGpa MHOTOUJIEHOB. 18 | 4 4 110 15 15
V7§ 1
mozo no 1 codeprrcamensHomy 142 | 36 36| 70 144 144
Mooy
Cojaep:kaTeibHBIIH MOIYJIb 2
Tema 11. JluHeliHbBIE TPOCTPAHCTBA. 20 | 4 4 | 12 18 18
Tema 12. EBKIuIOBBI IPOCTPAHCTBA. 18 | 4 4 | 10 18 18
Tema 13. JluneiiHble omepaTtopsl U HX 18 | 4 41 10 18 18
MaTpPHUILIbI.




Tema 14. CrekTpanbHas TeOpUs

. 18 | 4 4 |10 18 18
ITMHEIHBIX ONEPATOPOB.
Tema 15. JluneiiHble onepaTopsl B 18 | 4 4110 18 18
EBKJIUJOBBIX TPOCTPAHCTBAX.
Tema 16. bunuHeliHble U KBAIPATUYHbBIC 18 | 4 4| 10 18 18
(hopMEIL.
Tema 17. Kpusble BTOPOro mopsijika. 18 | 4 4 110 18 18
Tema 18. TloBepxHocTH BToporo nopsiaka. | 18 | 4 4 | 10 18 18
Hmozo no 2 codeprcamenvrnomy moodynio | 146 | 32 32| 82 144 144

Bcezo no oucuunnune 288 | 68 68 | 152 288 288
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5. METOAUYECKHUE PEKOMEHJIALUU JJISA TIPOBEJEHUSA
JEKIIMOHHBIX, MIPAKTUYECKHUX U JIABOPATOPHBIX 3AHATHUI

TeMbl JIEKIIHOHHBIX 3aHATHH

o Konuuecmeo
i Ha3zeanue memoi NaCOs
1. |OcHOBHBIC OHATHS BEKTOPHOM anredpsl 2
2. |Oneparuu HaJ BEKTOpaMHU 2
3. [[IpsiMas Ha MIIOCKOCTH 2
4, |[110CKOCTB B IPOCTPAHCTBE 2
5. [|[Ipsmast B TpOCTpaHCTBE 2
6. [B3auMHOe pacrooKeHUE MPSMOIl U MJIOCKOCTH B IPOCTPAHCTBE 2
7. |Onpenenurenu 4
8. |Anrebpa maTpuig 2
9. [Panr maTpuIlhl 2
10. |Cucremsl muHeHHBIX ypaBHeHui. Meton Kpamepa 2
11. [Meron I'aycca. @yHnaMeHTanbHas cUCTEMa pELICHUM 2
12. [[ToHsATHE KOMIUIEKCHBIX YHCEI 2
13. |KopHu U3 KOMIUTEKCHBIX yncesl. KopHU U3 eUHUIIBI. 2
14. |Mmuorowiensl. Oneparuy HaJ MHOTOYJICHAMHU. 2
15. |MHOTOWICHBI C BEIIECTBEHHBIMHU U IEIBIMH KOY(PPUIIMCHTAMH. 2
16. [Tuneitnbie mpoctpancTBa. OnpeseneHue U mpuMepbl 2
17. |luneliHbIe MOAPOCTPAHCTBA 4
18. [EBxnmaoBsI ipocTpancTBa. OnpeneneHrue u mpuMepbl 2
19. |OproroHanbHBIE CUCTEMBI U UX CBOWCTBA. 4
20. |IuneliHbIE ONIEPATOPHI B JIMHEHHBIX IPOCTPAHCTBAX 2
21. [[IpeoOpa3zoBaHue MaTPHUIIBI JJMHEWHOTO OIepaTopa MpH Mepexo/ie K HOBOMY| 5
0azucy
22. |CoOcTBEeHHBIE BEKTOPBI U COOCTBEHHBIC 3HAYEHUS INHEHHOTO OMepaTopa 2
23. [XapakTepucTuueckue KOpHH JUHEHHOTO orepaTopa 2
24. |OproroHaJIbHBIC MATPHIIBI U KX CBOMCTBA 2
25. |/AHBapWaHTHBIC TOIIMPOCTPAHCTBA W WHBAPHAHTHOCTH OPTOTOHAILHOTO 5
TOTIOTHEHUS K HUM JIJIS1 CAMOCOTIPSKEHHOTO ONepaTopa
26. |bunuHEeWHbIE U KBaJApaTUUHbIE POPMBI 2
27. |Kputepuu MonOXKUTENFHON U OTpHUIIATEILHON onpeaeneHHocTH. Kpurepwuii 2
CunbBecTpa
28. |KpuBbIe BTOPOTO MOPSIIKA, X TEOMETPUUYECKHIE CBOMCTB 2
29. |[IpuBenenme oOmIETO ypaBHEHHS KPUBOW BTOPOrO  TMOpsAKAa K 2
KaHOHUYECKOMY BHUIY
30. [[ToBepxHOCTH BTOPOTO MOPSIKA, KAHOHUIECKHE YPABHEHUS 2
31. [luneiiyaTbie MOBepXHOCTH. IHBapHAHTHI. 2

BCET'O

[*2]
(0]
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TeMbl 12a00paTOPHBIX 3aHATHI

IS

S
D

Hazearnue memui

Koauuecmeo
uacoe

OCHOBHBIE TIOHATHS BEKTOPHOMN areOphl.

N

Onepauny Haj BEKTOpaMHU.

IIpsiMast Ha MJIOCKOCTH.

[1;10CKOCTB B IPOCTPAHCTBE.

[IpsiMast B IpOCTPAHCTBE.

Ornpeaenureny.

AnreOpa MaTpHil.

OO01as Teopust CUCTEM JTMHEHHBIX YpaBHEHUH.

O |N|o (|~ |W =

Anre6pa KOMIIJICKCHBIX YUCECII.

—
©

Anre6pa MHOTOUYJICHOB.

—
=

basuc u pazmepHocTs. [lepexon k HOBomy Gazucy.

—
N

JluneitHas 0601049Ka Kak MOANPOCTPAHCTBO

—
w

EBKIMI0BBI TpOCTpaHCTBA. JlnMHA BeKTOpa. YTOJd MEXIy BEKTOPAMHU.
HepasenctBo Komu-byHnskosckoro. Teopema [Tudaropa.

14.

OpTOHOPMHUPOBAHHBIE CUCTEMBI

Nl N ININ|RIR(RIRRIRIAID™IN

15.

Jlunelinble omepaTopbl B JIMHEMHBIX NMpOCTpaHCTBax. Aapo u obpas, u Ux
CBOMCTBA. Marpuna JIMHEMHOro  omeparopa B KOHEYHOMEPHBIX
POCTPaHCTBAX

16.

[IpeoOpazoBaHre MaTpUIIbl TUHEHHOTO OnepaTopa MpHu Nepexo/ie K HOBOMY
0azucy. Panr onepartopa. [IpocTpancTBO IMHEHHBIX OMIEPATOPOB

17.

CoOcTBEeHHBIE BEKTOPHI U COOCTBEHHBIC 3HAUCHHS JTMHEHHOTO OIleparopa.
X apakTepuCTUYECKUI MHOTOYJIEH JJMHEHHOTO Olleparopa.

18.

XapakTepuCTUUYECKUE  KOPHHU  JIMHEHHOro  omeparopa. JIuHeiiHas
HE3aBUCUMOCTh  COOCTBEHHBIX  BEKTOPOB,  OTBEUAIONIMX  Pa3HBIM
COOCTBEHHBIM 3HAYCHUSIM

19.

OpToroHanbHble MaTpUILlBl U UX CBOMCTBA. MaTpuuia U ONpelNenuTeNb
['pamma. ComnpspkeHHBIM omepaTop M ero marpuna. CaMocoIpsiKeHHbIE
OIEPATOPHI U UX CBOMCTBA.

20.

lHBapHaHTHBIE MOAIIPOCTPAHCTBA. BemecTBeHHOCTH CIIEKTpa
camoconpspbKeHHOro oneparopa. Hopma oneparopa. OnieHka criekrpa uepes
HOPMY.

21.

bunuHeitHple W KBagpatuyHbie (GopMbl. CBS3b MEXIY MaTpUIlaMu
OnMHenHOM (popMbl B pa3HBIX Oazucax.

22.

CummeTpuieckas 3aIuch KBaJIpaTUYHON (bopMmBI. Kputepuu
M10JIO’KUTEIBHON U OTPULIATEIHHON ONPEeIEHHOCTH.

23.

KpuBble BTOpOro mopska, UX IeOMETpUYecKHe CBOMCTB. KaHoHMYeckune
ypaBHeHMs. MccnenoBanne GopMbl KPUBBIX.

24.

YpaBHEHHsI KacaTeIbHBIX, SKCIEHTPUCUTET M AUPEKTpHCHL. [IpuBeneHue
00I11er0 ypaBHEHHUsI KPUBOIM BTOPOT'O MOPSJIKAa K KAHOHUYECKOMY BULY.

25.

[loBepXHOCTH BTOpPOTO MOpsiJKa, KaHOHWYECKHUE ypaBHeHHs. [locTpoenue
MOBEPXHOCTEH BTOPOTO MOPSIKA.

26.

JInneliuaTeie moBepxHOCTH. VIHBapHAHTBI.

BCET'O

68
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6. METOJAMYECKHUE PEKOMEHJALIMU ITO OPTAHU3AIIUN
CAMOCTOSTEJBHOMN PABOTHI CTYJEHTOB

Opraﬂmaunﬂ CaMOCTOSITEIbHOI paGOTLI CTYAEHTOB

o Konuuecmeo
i Ha3zeanue memoi NaCOs
1. |OcHOBHBIE NOHATHS BEKTOPHOU ainreopsl. 4
2. |Onepanuu HaJ BEKTOPAMH.
3. |[IpsiMast Ha MJIOCKOCTH. 4
4. | TImocKoCTh B MPOCTPAHCTRE. 6
5. [[Ipsmast B IpOCTpPaHCTBE. 5
6. |Ompenenureny. 5
7. |AnreOpa maTpuil. 10
8. |OO6murast Teopus CUCTEM JIMHEHHBIX YpaBHEHUH. 10
9. |Anredpa KOMIUIEKCHBIX YHCEI. 10
10. |AnreGpa MHOTOYJICHOB. 10
11. [IuneiiHble IPOCTPAHCTBA. 12
12. |EBKIMIOBBI IPOCTPAHCTBA. 10
13. [luneiiHple onepaTopsl U UX MAaTPHUIIBL. 10
14. [CnoexrtpasibHasi TEOpPHS JIMHEHHBIX ONEPATOPOB. 10
15. [luneiinbie onepaTopbl B €BKINIOBBIX MPOCTPAHCTBAX. 10
16. |bunuHelHbBIC U KBaJApaTUIHBIC (DOPMBI. 10
17. |KpuBbie BTOPOT0 MOpsIKa. 10
18. |[ToBepXHOCTH BTOPOTO MOPSIKA. 10
BCEI'O 152

7. WHIAUBUIYAJBLHBIE 3AJAHMS

NuauBuayanbHas padora

IO TEME «MATPHIIBI, ONPEJAEJUTEJIA, CACTEMbI IWHEWHBIX YPABHEHUI»

Heab: popmupoBaHre HABBHIKOB, YMEHUNW U KOMIETEHIUN, HEOOXOAMMBIX ISl PELICHHS
3a/1a4, CBS3aHHBIX C BBIYUCIICHHEM MATPHIl, OMPEICIUTENCH W pPEmICHHEM CHUCTEM JTHHCHHBIX
YPaBHEHUM.

3ananus:

3agauya 1. BemumuTe Bce wieHsl 5X5 — ompeaenuTens, coaepkaiiie JaHHbIE MHOKUTEIH U

BXOJISIIIIAE B BRIPAXKEHUE OMPEICITUTEIIS CO 3HAKOM: &) «+» Aq150z4 Ayp; 0) «—» Ay3d34 .

5 4 0 0 5 4 0 1 0
-1 -1 -1 1 1
7 6 0 0.
3agauya 2. Berauciure onpenenuTeny: 3 —2 1 ol 0 0 0 1 0]
4 _3 _2 1 1 1 0 1 1
6 5 0 1 1

3agaua 3. [lan 4X4 — onpenenutens co crondmamu a, b, ¢, d. Kak usMeHutcs 3HadeHne
OTIPENIEIUTEIIS, €CITU €r0 CTOJIOIBI 3aMEHUTh Ha cTONONbI a, b, 2¢—3d, d?

1 n n .. n
n 2 2 .. n
3agauya 4. Beruncnure onpenenurens N-ro mopsaka: [n n 3 ... nj|.
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2x+y=>5
3anaua S. Pemmre cucremy ypaBHenuii o ¢popmyinam Kpamepa: { x+3z=16.
-5y +z=10

100
3anaua 6. Haiinure marpuiy ( 1 1)

3apaua 7. Haitnure f(C), rae f(x) — maorounen: 3x° — 8x? + 16.

0 0 1 0o -2 -1
3apmaya 8. Haiigute wMarpuiel, oOpaTHBIE K 0 1 2], 2 -1 2|

1 2 0
0 -2 -1
<2 2 2).
-1 2 0

2x+y =15
3amaya 9. Pemnre cucremMy JTMHEMHBIX YpaBHEHUN { X + 3z = 16 MaTpUYHBIM METOJIOM.
=5y +z=10

-1 1 1 31 1
3agaya 10. Pemuure maTtpuyHoe ypasuenne | 1 1 O )X =1 2 0 |
1 21 1 2 -1
3agaua 11. Ha xakyro MaTpuily U ¢ Kakod CTOPOHBI CI€yeT YMHOXKUTh JAaHHYIO MaTpully 4

5-20 nopsoka, 4To0bI B 3TOM Matpwuie 1-if u 3-i CTOIOIBI TOMEHSITUCH MECTaMu ?
3agaya 12. Yrto mnpoums3oHAeT €O CTpOKaMH WM CTOJOmamMu 3X3-maTpuilbl X MpHU

1 0 0 2 0 0
YMHOKEHUH €€ ciieBa (CIpaBa) Ha MaTPUILY ( 0 1 O), a TaKKe Ha MaTpUILy (0 1 O)?
-3 0 1 0 0 1
3 1 1 5
3anaua 13. Pemute cuctemy 3 -1.2 9 metoaoM ["aycca.
5 1 4 15

2 2 -2 10

3 3
3agaua 14. Metogom ["aycca Haiiaute MaTpuiibl, OOpaTHBIE UISI MaTPHI] (O 1 2),

1 2 1
3 -2 =2
o 1 2|
0 2 1

Bamaua 15. Pasnoxute Bektop U = (3; 6; 8; 8) mo OGasucy é; = (3; 3; 6; 3), &, =
(4;5;8;5),e3=(1;3;1;3), &,=(2; 5, 5; 7).
1 2 1 4
-1 10 12
-1 3 -6 -4
2 5 1 8
3agaya 17. MerogoM  OKaMMIAIOIIMX ~ MHMHOPOB  HAllAUTe  paHr  MaTPHIlbI
4 3 1 2
13 6 7 -1
3 3 0 3
27 16 11 5

3agaya 16. Haiinure panr maTpuisl

1 MaKCUMaJIbHYIO JIMHEHHO HE3aBUCUMYIO CHCTEMY €€ CTPOK.

3agaya 18. Haiigute  yacTHOe  pellIEeHWE  CUCTEMBI  JIMHEHWHBIX  YpPaBHEHMMH
31 3 2 9
1 2 2 1]),_[ 6 o .
6 7 9 5 X= 57 | @ TaKke (yHIAMEHTAIbHYIO CHUCTEMY peIIEHUIl COOTBETCTBYIOIIEH
7 9 11 6 33
31 3 2
. 1 2 2 1}),_
OJTHOPOJTHOM CHUCTEMBI 6 7 9 5 X=0
7 9 11 6
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NupuBuayanbHas padora
1o teme «AJITEBPA KOMILIEKCHBIX YUCEJ U MHOTOYJIEHOB C OJHOM
NEPEMEHHO»

Heab: popmupoBaHre HABBHIKOB, YMEHUNW U KOMIIETCHIIMN, HEOOXOAMMBIX ISl PEUICHHUS
3a/1a4, CBSA3aHHBIX C MPUMEHEHHEM KOMIUIEKCHBIX YUCENI M KOPHEW MHOTOYJIECHOB IPH PELICHHUU
3aJa4 B TEOPETUUECKOM MEXaHUKe U (pu3mKe.

3aganus:

3anaua 1. Haiigure neiictBurenbsHbie X U y u3 ypaBHenus: (3 + 7i)x — (2 + 4i)y =
13 + 31i

3anaua 2. Beruncnure, monb3yscek popmysnoit Myaspa: %
3anauva 3. Pemure ypasnenue: z2Z = 2 — 2i.
3agaua 4. Pemure ypasnenue: z2 — (6 +2i)z+ 11+ 10i=0
3agauya 5. Beiuucnure Bce 3HaYEHUS KOPHS U M300pa3uTe UX HA KOMILJIEKCHOM TJIOCKOCTH:

V-8 + 8iV3.

3agaua 6. l300pasure Ha KOMIUICKCHOW IUIOCKOCTH MHOXKECTBO BCEX YHCET Z,
yIOBJICTBOPSIOIINX YCIOBHIO: |z — 2 | = Im z.

3agaua 7. Borumciure HAMOGOIBIIMI OOIINIA AETUTEh MHOTOWIEHOB X2 + 4x + 4 u x° — 6x
+12x - 8.

Bagaua 8. Pasnoxure MHorowieH 2x* — 7x% + 6x + 3 10 CTeneHsM: a) IBywieHa x — 2; 0)
nBywieHa x + 1.

3amaya 9. Otrpenure KpaTHbIE MHOYKUTEIM MHOTOYJICHA x° — 1023 — 20x2 — 15x — 4.

3amaua 10. Vcnonp3ys uHTepnoysinuoHHy0 (opmyiny Jlarpanxka, mocrpoiire moauHoM f
(x) HauMeEHBIIIEH CTENIEHHU 110 TAHHOW Ta0JINIIe 3HAYCHHM:
f (1) f (2) f(3) f (4)

2 1 4 3

2

NuauBuayanbHas padora
no teme KAHAJIMTUYECKASA TEOMETPUS HA IIVIOCKOCTHU U B TIPOCTPAHCTBE»
Heab: popmupoBaHre HABBHIKOB, YMEHUW W KOMIICTCHIIMN, HEOOXOIAMMBIX JUISI PEIICHHUS
3a/1a4, CBSI3aHHBIX C MPUMEHEHHEM BEKTOPHOTO arnapara MpH pelieHny TPUKIaTHBIX 3a7ad.
3aganus:
1. Taub1 4 Touku Ha iockocta: A(1; 2), B(-3; 4), C(5; -3), D(1; 2p). ITocTpouTh pUCYHOK ¥ HANTH:
a) CKajsIpHOe npom3BeeHre BekropoB AB u AC

0) KOCHHYC yIJIa MEXKly BEKTOpaMU AB u AC;
B) [IpH KakoM P Bektopbl AB 1 CD OpTOrOHAJIBHBL.
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 Tpor3BeicHHe BeKTopoB AB 1 AC 1 ero MojiyJb;
6) rutoriae TpeyroipbHuka BCD u juiHy BbICOTHI, TpoBeAeHHOM K ctopoHe BC,;
B) IIpu KakoM P Bektopel AB 1 DE KommiHeapHsI;

T') CMEIIaHOE MPOU3BEICHUE BEKTOPOB AB,AC u AD;
1) 0oseM mupamu il ABCD u BeicoTy, mpoBenieHHyto k rpanu ABC;
€) IPH KakoM [P BEKTOPHI AB,AC u EF KOMITTaHAPHBL.
3. Manb1 3 Toukn Ha Toiockoctr: A(-5; 2), B(-3; 10), C(6; 5). I[TocTponTh pUCYHOK U HANTH:
a) ypaBHEHUsI MPSMBIX, Ha KOTOPBIX JIEXKAT CTOPOHBI TpeyroybHuka ABC;

0) ypaBHEHHE TIPSMOIA |1 , COZIeprKaILlel MepHeHAMKYJISIp, MPOBEACHHbBIN U3 BEPIIMHBI A K
cropone BC;
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B) YpaBHEHHE MPIMON I 2 , COZIEpIKalllel MeIMaHy, MPOBEICHHYIO U3 BEPIIMHBI B Kk cTOpoHe
AC;

I') TOUKY [IEPECEUEHUS] IPSIMBIX |1 u |2 ;

1) ypaBHEHHUE MPSIMOM |3 , ipoxoiIe yepe3 Touky C napajuiesib-HO MPsIMOi, CoJIeprKaliieit
cropony AB;

€) YroJl MeXIy MpsMOi I 3 U npsamoi, coaeprkaiiei cropony BC.

4. B 1exkapToBO cHCTeME KOOPIMHAT 3aJlaHbl YEThIPE TOUKU A( 2. 2; 1) , B (3; -2 — l) ,

C (—2; 1L - 3) , D(4; -5 6) . Haittu:

a) ypaBHeHue mockoctu ABC;

0) ypaBHEHHE IJIOCKOCTH, IMPOXOISIIEH Yepe3 Touky D napaiensHo rmiockocti ABC,

B) YpaBHEHHUE NPSIMOM, MPoXoAsLLel uepe3 Touky D neprnenukyssipHo miockoctu ABC,

r) yroa Mexxay iockoctsima ABC v ABD,

1) yron mexay npsimoit AD 1 rmockoctsto ABC;
€) MPOBEPUTH MEPIECHIUKYIIPHOCTH Tutockocteit ABC u BCD.

8. KOHTPOJIbHBIE BOITPOCHI K TIPOMEXKYTOYHOM ATTECTAILIUHA

1 cemecmp

1. Kputepuii 1MHENHHOHN 3aBUCUMOCTH ABYX BEKTOPOB.

2. Kputepuii TUHEIHOM 3aBUCHUMOCTH TPEX BEKTOPOB.

3. Kputepuii opTOroHabHOCTH BEKTOPOB.

4. I'eomerpuueckue U ajireOpanyeckue CBOMCTBa CKalIIpHOro npousseneHus. CkajispHoe
IIPOM3BE/ICHUE B IEKAPTOBBIX KOOPIUHATAX.

5. 'eomeTpuyeckue u anredpandeckre CBOMCTBA BEKTOPHOI'O Npou3BeieHus. BekTopHoe
IIPOM3BE/ICHUE B IEKAPTOBBIX KOOPIUHATAX.

6. CmemanHoe npousseneHue. CMemaHHOe IPOU3BEACHNUE B IEKAPTOBBIX KOOpAUHATAX.

7. YpaBHeHUs PSAMOHN Ha TUIOCKOCTH: BEKTOPHOE, TapaMeTpuiecKoe, KaHOHUIECKoe, o011iee, ¢
YTIOBBIM KOA(PPHUIIUEHTOM.

8. OTKJIOHEHHUE TOYKH OT HMPSIMOH.

9. YpaBHeHuUeE MIIOCKOCTH: HOPMAJIbHOE, HOPMaJIbHOE B KOOPAMHATHON (opMe, B OTpe3Kax, oo1iee.
10. OTKJIOHEHHNE TOYKH OT TJIOCKOCTH.

11. Onpenenurenu 2, 3 nopsiika.

12. JIuHeitHbIE CUCTEMBI U UX MATPUIIHI.

13. KommnekcHsle uncia. Tpu popMbl 3alIucCH KOMITIEKCHBIX yuces. Moayib, apryMeHT, Gopmyia
Myaspa.

14. M3BnedeHne KOpHA U3 KOMIIJIEKCHBIX YHACEI.

15. KommiekcHble yucna. Apudmernyeckue oneparum, ConpsKeHue.

16. MHOrouJIeHbI ¢ OIHUM HEU3BECTHBIM, OCHOBHAsl TeopeMa anreOpbl, Teopema Buera, nenenue ¢
OCTaTKOM, KOPHU MHOTOUJICHA.

2 cemecmp

KaHonuveckrie ypaBHEHHUS AJUTUTICA, TUIIEPOOITBI, TapaOOIIbL.
DKCIEHTPUCUTET DILTUTICA, TUIIEPOOIIBI, TapaloIIb.
JIMpeKTpUCHI AITUTICA, TUTIEPOOITBI, TapadoIIb.

VYpaBHeHHsI KacaTeIbHBIX K AJUIAIICY, THIEpOoIIe, mapabdose.
OnTHdeckre CBONCTBA JUIHIICA, TUIIEPOOITBI, TapabobL.
KaHoHWYeckue ypaBHEHUS JUTUTICONIA, KOHYCA, TUIHHJIPOB.
KaHnonuueckre ypaBHeHUs apad0IONI0B, TUIIEPOOTIOUIOB.

ocoukrwdERE
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29.
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34.

35.

36.
37.
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OO1ee ypaBHEHME JIMHUU BTOPOTO MOPSAIKA.

IleHTpanbHble TUHUU. ['€OMETPUYECKUI CMBICII ITAPAJLIEIBHOIO IIEPEHOCA U IIOBOPOTA.
WMuBapuaHThl ypaBHEHUS JIMHUU BTOPOTO MOPSIIKA.

Knaccugukaius neHTpaibHbBIX JIUHUI BTOPOTO MOPSAKA.

. Knmaccudukanus HerleHTpanbHbIX JTUHUI BTOPOTO MOPAIKA.

. O611ee ypaBHEHHE TOBEPXHOCTU BTOPOTO MOPSJIKA.

. lHBapuaHThl ypaBHEHHS IOBEPXHOCTH BTOPOTO MOPsIJIKA.

. Kimaccudukanus neHTpanbHbIX TOBEPXHOCTEH BTOPOTO MOPSAKA.

. Knmnaccudukanus HerileHTpanbHbIX TOBEPXHOCTEN BTOPOTO MOPSAKA.

. JIuneitnpie npoctpancTBa. OnpeneneHue NoANPOCTPAHCTBRA.

. Onpenenenne npsiMoi CyMMBbI IOAIPOCTPAHCTB.

. CocraBHOIi 6a3HC 1 TeopeMa 0 pa3MEPHOCTHU MPSIMON CYMMBI HECKOJIBKUX MOAIPOCTPAHCTB.

. Onpenenenne TUHEHHBIX 0TOOpaxkeHui. Smpo u 006pas TMHEHHOTO OTOOPaKEHHMS.

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

JI0Ka3aTeIbCTBA).

Marpuna TMHEHHOTO 0TOOpaKEeHHUSL.

Teopema o cymme pazmepHocTelt siipa u oopasa. [lonsaTre o paHre TMHEHHOTr0 0TOOpaKEHUS.
JIuneiHble onepaTopbl Kak YaCTHBIN Cllydail JIMHEWHBIX OTOOpaXKEHUH.

OOpatuMble JTMHENHHBIE OIIEPATOPHI.

Marpuna JTMHEHHOTO OIepaTopa.

Onpeznenenne cOOCTBEHHOr0 YKcia U COOCTBEHHOTO BEKTOpA JUIsl IMHEHHOTO oreparopa.
XapaKTeprUCTUYECKHI IOJTMHOM JINHEWHOIO Oneparopa.

CBsi3b COOCTBEHHBIX YHMCEJ C KOPHSAMHU XapaKTePUCTHUYECKOro MOJIMHOMA (CPaBHUThH CIIydyau
OIIEpaTOpPOB B MPOCTPAHCTBAX HAJ MOJISIMH PALMOHAIBHBIX, BEHIECTBEHHBIX M KOMIUIEKCHBIX
qHCeN).

[ToHsiTHE COOCTBEHHOTO MOIIPOCTPAHCTBA, OTBEYAIOUIETO 33JaHHOMY COOCTBEHHOMY YHCIY.
M HBapuaHTHOCTh COOCTBEHHBIX MOANPOCTPAHCTB.

Teopema o0 mnpsMol cymMme COOCTBEHHBIX MOAINPOCTPAHCTB JIMHEHHOro omneparopa (0e3
JI0Ka3aTesIbCTBA).

Teopema o JMHEHHOW HE3aBHCUMOCTH COOCTBEHHBIX BEKTOPOB OTBEYAIOMIMX PAa3JIMYHBIM
coOcTBeHHBIM unciiam\ (6e3 J0Ka3aTeIbCTBA).

Omnpenenenne OMIMHENHBIX U KBAAPATUIHBIX (POPM.

CBsI3b CUMMETPUYHBIX OMIMHEHHBIX (OPM C KBaJApaTUUHBIMU (POpPMaMHU.

Martpuna OununeiHol ¢opmbl. Teopema O npuBeAeHHM MaTpUlbl OUIMHEHHON (QOpMBI K
JIUaroHalbHOMY BHY (0€3 JoKa3aTenbCTBa).

[ToHsITHE TONOKUTENBHO OINpPENEICHHON KBaJpaTUUHON (OPMBI U CpPaBHEHHUE €0 C MOHATHEM
CKaJIIPHOTO IIPOM3BENIEHUS B TpeXMepHOM npocTpaHcTse. Kpurepuii CuiibBectpa.

Ilonsitne eBknupoBoro mnpocrpaHcTBa. HepasencrBo Komm-bynsikosckoro-llIBapna u
HEPABEHCTBO TPEYTOJIbHUKA.

[TonsiTve yria Mexay BEKTOpaMH B MHOTOMEPHOM €BKJIUJ0BOM MPOCTPAHCTBE.

Marpuua I'pama u o6patHast MaTpuna ['pama.

9. OBPA3EILl MOAYJIBHOI'O KOHTPOJISA

dakynpTET MaTEeMaTUKHU U HHPOPMAITMOHHBIX TEXHOIOTHIA
Hanpaenenue noocomosxu:  02.03.02 @ynoamenmanvnas unghopmamura
U UHOPpMAUUOHHBIE MEXHON0UU

Ipoghunv:
Ilpoepamma noocomosku: oaxanagepuam
Cemecmp 1

Yyebnas oucyuniuna Anzebpa u 2zeomempus
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MOJAYJbHASI 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 m3menutcs 3Hauenue onpenenurens 4 X 4 ecnu ero cronéust @, b, C, d 3amenuts
ma cronousl b, a—c¢, c—d, d +a.

1. Pemuth cucteMy ypaBHEHHIA

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

4. Beiucarp BCe WIEHB ONpeennTens (5X5)- MaTpHLBL, COAEPKALIME MHOKHUTEIN 84,8, U

BXOJISIIIIME B BBIPAKEHUE OMPEICTUTENS CO 3HAKOM «-».
5. CocTaBuTh ypaBHEHHE IJIOCKOCTH, MPOXOASIIEH Yepe3 TOUKU A(Z,l, 2) , B(—l, 3 —2) ,

C(-2,0,3).

YTBep)KI[eHO Ha 3acCaaHun Ka(be,[[pbl BRICIIEH MaTeMaTUKH W METOIUKHU IperioaaBaHusA

MaTeMaTUKHU MTPOTOKOI Ne OT «__» 20 .
3aBenyronuii kKageapoi E.N. Cxaga
[IpenonaBarens A.B. 3b13a

Kpurtepuu oneHnBanust MOAyJIbHOI0 KOHTPOJISI

Homep 3a0anusn Konauuecmeo d6annos
1 )
2 5
3 5
4 3)
5 5
Bcezo 25

roy BIO IOHEIKUA HAIITMOHAJIbHBI YHUBEPCUTET»
dakynpTeT MaTeMaTHKH U MHPOPMAITMOHHBIX TEXHOJIOTUI
Hanpasnenue noocomosku:  02.03.02 @ynoamenmanvnas ungpopmamuka
u uHhopmayuonHnvlie mexnonozuu

Ilpogpuns:
IIpoepamma nodeomosxu: bakanaspuam
Cemecmp 2
Yuebnas oucyunnuna Anzebpa u zeomempus
MOAYJBbHAS KOHTPOJIBHASI PABOTA

BAPHUAHT Nel
L A_llB_Olc_OlD_OO
. IIpoBeputh, uto cucrema Mmatpun A= 10 2711 1) “Tlo 1) PTl1 1

1 4
obpasyeT 06a3uc MPOCTPaHCTBA BCEX (2 X 2) - Marpull. HaliTi KOOpAMHATEI MaTpUIBl | = (2 3}
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B 6aszuce ABC.
2. Oproronanmsosats nocnenosarensrocts Bektopos a(1,1,1,0), b(1,0,1,1), ¢(0,0,1,1) »

npocrpanctee [ *.
3. Haitrn npoexmuio Bextopa I(1,1,0,3) na muneitnyro o6onouxy sexropos a(0,1,1,—2),
b(-1,0,1,2), c(-1,1,0,1) . Haiitu yron mexay BekTopoM I ¥ €ro HpOEKIHUEIA.
4. TlycTh (0 - JNMHENHBIA ONEpaTop B NPOCTpPaHCTBE || 2 Haiitu ero MaTpuily B 0Oazuce
e =(32), e,=(-1,2), ecu o(x,0)=(2x,%), ¢(X,2x)=(X,—X)
5. Haiitu coOCTBeHHBIC 3HAYCHHUS U COOCTBEHHBIC BEKTOPHI JIMHEHHOrO ormepaTopa
1 3 2

Al 3 9 6 |Bmnpocrpancrse [ °.
-3 9 -6
6. CocTaBUTh KAHOHMYECKOE YpaBHEHHE DJUIUIICA, €CIIH PACCTOSHUE MEXKAY (OKycamMu paBHO
6, a MeXIy JUPEKTpUCaAMU 5% .
7. Jana rumepGona 16x* -9y’ =144. Haiitu ero momyocu; (OKYCHI; SKCLEHTPHCUTET;

ypaBHEHUS JTUPEKTPHC.
8. Onpenenure BU U PacloiokKeHHe KPUBOM BTOPOTO MOpsiiKa

5x% —2xy +5y? —4x+ 20y +20=0.

YTBep)KI[eHO Ha 3acCaaHun Ka(be,[[pbl BRICIIEH MaTeMaTUKH W METOIUKH IperioaaBaHusA

MaTeMaTUKU NpOTOKON Ne  oT «__ » 20 .
3aBenyromuii kageapoit E.N. Ckada
[Ipenonasarens A.B. 3132
Kpurtepuu onieHuBaHus MOYJbHOT0 KOHTPOJIsI
Homep 3a0anusn Konuuecmeo 6annos
1 3
3
3 3
4 3
5 3
6 3
7 3
8 4
Bcezo 25

10. OBPA3EL DK3AMEHAIIMOHHOI'O BUJIETA

Teopemuueckue 60npocwl K IK3ameny
1 cemecmp
1. Kputepuii TuHeiHOM 3aBUCUMOCTH JIByX BEKTOPOB.
2. Kputepunii TMHEHHON 3aBUCUMOCTH TPEX BEKTOPOB.
3. Kputepuii opTOroHaIbHOCTH BEKTOPOB.
4. 'eomeTpuueckre u anredpanveckre CBONCTBA CKaISIpHOTO pou3BeaeHus. CkaasipHoe
IIPOU3BENICHUE B IEKAPTOBBIX KOOPANHATAX.
5. 'eomeTpuyeckue u anredpanyeckre CBOMCTBa BEKTOPHOTO Npou3BeAeHus. BektopHoe
IIPOU3BENICHUE B IEKapTOBBIX KOOPAWHATAX.
6. CmemanHoe npoussesieHue. CMelanHoe MPOU3BEACHNE B JEKapTOBBIX KOOPAUHATAX.
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7. YpaBHEHUs MPSAMOHN Ha TUIOCKOCTH: BEKTOPHOE, TapaMeTpUIecKoe, KAHOHMYECKoe, 00111ee, ¢
YTIOBBIM KO3 PHUIIUEHTOM.

8. OTKJIOHEHHE TOYKH OT MPSIMOil.

9. YpaBHEeHHE TIOCKOCTH: HOPMAJIbHOE, HOPMaJIbHOE B KOOPAMHATHON (hopMe, B OTpe3Kax, ooiee.
10. OTKJIOHEHUE TOYKH OT IJIOCKOCTH.

11. Onpenenurenu 2, 3 nopsiaka.

12. JIuHeiHbIE CUCTEMBI U UX MATPHUIIBI.

13. KomrmuiekcHbie uncna. Tpu GopMbl 3amucu KOMIUIEKCHBIX Yucesl. Moaylb, apryMeHT, ¢popmyiia
Myagpa.

14. N3BneueHune KOpHA U3 KOMIUIEKCHBIX YHCEIL.

15. KomriekcHbie yncia. ApudMeTHdecKue ornepalnu, COnpsiKeHHeE.

16. MHorousieHbsl ¢ OJJHUM HEU3BECTHBIM, OCHOBHAs Teopema airedpsl, Teopema Buera, nenenue ¢
OCTaTKOM, KOPHU MHOTOUJICHA.

2 cemecmp

1. KanoHuveckue ypaBHEHHUS JUIMIICA, THIIEPOOIIBI, TapaboIIbI.

OKCLEHTPUCHUTET 3JUINIICA, TUIIEPO0IIbl, TapaboIb.

JupeKTpucsl 3yunrnca, runepoobl, mapadobl.

VYpaBHEeHMsI KacaTelIbHBIX K 3JUIUIICY, runepoose, napadone. OnTuueckue cBONCTBA AIIIMIICA,

rurepooIIbl, mapadoIIb.

KanoHnyeckue ypaBHeHHUs SJUIMIICOUIA, KOHYCA, LIUIMHPOB.

Kanonndeckue ypaBHeHUs1 TapabOIONI0B, THIIEPOOIIOHUIOB.

OO1ee ypaBHEHHE JIMHUU BTOPOTO MOPSIKA.

[{enTpasibHbIe JIUHUU. [ €OMETPUUECKHI CMBICII MAPAILIETBHOTO IEPEHOCA U TTOBOPOTA.

MHBapuaHThl ypaBHEHUs JUHUK BTOPOIO MOPSIIKA.

10. Knaccugukaius neHTpalbHbIX JIUHUI BTOPOTO nopsiaka. Knaccudukanus HeeHTpaaIbHBIX
JUHUN BTOPOT'O MOPSAIKA.

11. Ob1iee ypaBHEHHE TOBEPXHOCTH BTOPOTO MOPSIIKA.

12. luBapuaHThl ypaBHEHUs TIOBEPXHOCTH BTOPOTO MOPSAKA.

13. Knaccugukanus neHTpaibHbIX TOBEPXHOCTEH BTOporo nopsiaka. Knaccupukamus
HEIEHTPAJIbHBIX TOBEPXHOCTEH BTOPOTO MOPSIKA.

14. JIuneitnsle npoctpancTBa. OnpeaeneHue noAnpocTpaicTsa. OnpeaeneHue npsMoil CyMMsl
HOJIPOCTPAHCTB.

15. CocraBHoii 6a3uc u TeopeMa 0 pa3MEPHOCTHU MPSMON CyMMBbI HECKOJIBKUX MOIPOCTPAHCTB.

16. Onpenenenue nuHeHBIX 0TOOpaXkeHUH. S po 1 06pa3 IMHEHHOr0 0TOOpaKeHUS.

17. U3omopdusm nuHerHbIX TpocTpancTB. CoxpaHeHUE pa3MepHOCTH Mpu n3oMopdusme (0e3
JI0KA3aTeNbCTBA).

18. Teopema o cymme pa3MepHOCTel sijipa u oOpasa. [ToHsaTHE 0 paHTe TUHESHHOTO 0TOOpaKESHHUS.

19. JIuneiinble onepaTopbl KaK YaCTHBIHM ciydail TMHEHHBIX OTOOpa)kEeHUIA.

20. O6paTuMble THHEHHBIE ONlepaTOpbl. MaTpuIla JIMHEHHOTO oTlepaTopa.

21. OnpeneneHre COOCTBEHHOTO YKCia U COOCTBEHHOTO BEKTOpA JIJIsl IMHEWHOTO oreparopa.

22. XapaKkTepUCTUYECKUH TIOJIMHOM JIMHEHHOTO OIlepaTopa.

23. CBs13b COOCTBEHHBIX YHCEN C KOPHSAMH XapaKTEPUCTHUECKOTO MOJUHOMA (CPaBHUTH CIIyyau
OTIepaToOPOB B MPOCTPAHCTBAX HAJI IMOJISIMU PAIlMOHATBHBIX, BEIIECTBEHHBIX U KOMITJICKCHBIX
qucen).

24. TlonaTne coOCTBEHHOTO TOANPOCTPAHCTBA, OTBEYAOIIIETO 33[aHHOMY COOCTBEHHOMY YHCITY.
WHBapuaHTHOCTH COOCTBEHHBIX MOANPOCTPAHCTB.

25. TeopeMa o psAMOI CyMMe COOCTBEHHBIX MTOAMPOCTPAHCTB JIMHEHHOTO omniepaTopa (0e3
JI0Ka3aTeIbCTBA).

26. Teopema 0 JTMHEHHON HE3aBHCUMOCTH COOCTBEHHBIX BEKTOPOB OTBEUAIOIINX Pa3THIHBIM
COOCTBEHHBIM uHciIaM\ (0€3 J0Ka3aTenbCTBa).

27. CBsI3b CHMMETPUYHBIX OMIMHEHHBIX (POPM C KBaIpaTUIHBIME (hopMamH.

o

©CoNo O
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28. Matpuria oununerinoi ¢hopmbl. TeopeMa o mpuBEACHUN MaTPHIIBl OMITHHEHHOM (POPMBI K
JaroHadbHOMY BUAy (0€3 10Ka3aTeNbCTBa).

29. TloHsATHE MOJOKUTEIBHO OMPEICTICHHON KBaApaTUYHON (JOPMBI M CPAaBHEHHUE €TO C MOHITHEM
CKaJIIPHOT'O IIPOM3BEJIEHUS B TpeXMEpHOM npocTpaHcTBe. Kpurepuit CuiibBectpa.

30. [TonsTe eBkMmoBoro npocrpanctsa. HepaBencrBo Komm-bynsikosckoro-I1IBapiia u
HEPABEHCTBO TPEYTOJIbHUKA.

31. Ilonsatue yria Mexay BEKTOpaMU B MHOTOMEPHOM €BKJIMI0BOM MPOCTPAHCTBE.

32. Marpuna ['pama u obparnas matpuia ['pama.

TOY BIO «IOHEIKA HALIIMOHAJILHBI YHUBEPCUTET»
(DaKy.HBTeT MaTEMaTUKHU U I/IH(l)OpMaHI/IOHHBIX TEXHOJIOTUN

Hanpasnenue noocomosxu:  02.03.02 @ynoamenmanvnasa ungpopmamuxa
u uHhopmayuonHvlie mexnonozuu

Ilpogpunn:

Ilpoepamma noocomosxu: oakanaspuam
Cemecmp 1

Yuebnas oucyunnuna Anzeopa u zeomempus

BUJIET Nel

1. Kommnekcuble uncna. Tpu popmbl 3amucu KOMIUIEKCHBIX 4uced. MoJyiib, apryMeHT,
dbopmyna Myagpa.
2. Kpurepuii THEIHON 3aBHCUMOCTH TPEX BEKTOPOB.

3. Pa3snennTh MHOTOYJIEH X4 - 3X3 + X2 + X + 3 Ha MHOTOWIEH X2 —X+1.

3 -1 2 1 4 2
4. Pemuth maTpuuHoe ypaBuenue |4 1 3 |-X=[1 11 3
1 3 1 2 5 1

5. YUepes touku M(1,3,7) u N(-1,3,4) mpoBecTu MI0CKOCTh, MEPIEHIUKYISIPHYIO IIJIOCKOCTH

2X—-2y—-2+3=0.

VYTBepKIaeHO Ha 3acedaHuu KadeApbl BBICHICH MaTeMaTHKH UM METOIWKH TIPETOaBaHUs

MaTeMaTUKU TpOTOKOI No OT «__» 20
3aBenyromnuii kageapoit E.N. Cxaga
DK3aMeHaTop A.B. 3132

Kpumepuu oUeéHueanHus IK3amena

Homep 3a0anusn Konuuecmeo 6annoe
1 20
2 20
3 20
4 20
5 20
Bcero 100 6ansoB
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IOy BIIO «IOHEIIKA HAIIMOHAJIbHBIII YHUBEPCUTET»

dakynbpTeT MaTEeMaTUKH U MHPOPMAITMOHHBIX TEXHOJIOTUI

Hanpaenenue noocomosxu:  02.03.02 @ynoamenmanvHas unHhopmamura
U UHOpMAUUOHHBIE MEXHON02UU

Ilpoghuns:

Ilpoepamma nodecomosku. oaxkanaepuam
Cemecmp 2

Yuebnas oucyuniuna Anzeopa u 2zeomempus

BUJIET Nel

1. Slapo u 0Opa3 TUHEWHOTO oreparopa.

2. luBapuaHThl ypaBHEHUS JIMHUU BTOPOTO MOPSAKA.
1

3. Haitru yron mexay f(X)=X+6 u g(X) =2X—3, ecm ( f ,g) = _[ f (x)g(x)dx.
-1
4. HaiiTu TPOEKIHUIO BEKTOpa \7(—1; 4, 3) Ha IUIOCKOCTb, MMapajlIebHYI0 BEKTOpam
€ (5:2-1) u &,(2,-3,—-4).
5. Ham snmune 9X* +5y? =1. Haiitu ero monyocn; $poKyChl; SKCUEHTPUCHTET; ypaBHEHHS

JUPEKTPUC

VYTBepKIaeHO Ha 3acegaHuu KadeApbl BBICHICH MaTEeMaTUKH M METOIWKH TPETOaBaHUS

MaTeMaTUKu IpOTOKOI No OT «__» 20 .
3aBenyromuii kageapoit E.N. Ckada
DK3aMeHaTop A.B. 3132

Kpumepuu oueHnueanusn IK3amena

Homep 3a0anusn Konuuecmeo 6annoe
1 20
2 20
3 20
4 20
5 20
Bcero 100 6ans0oB

11. OBPA3EIl TECTOBOI'O 3AJIAHUSA

no meme «MATPHIIBI, OITPE/IEJIUTEJIH, CHCTEMbI TIHHEHHBIX YPABHEHHH »
1. Eciu B onpeaesnuTese N-ro nopsiika CTPOKH 3aMEHUTh HA CTOJIOLBI, TO:
1) ompenenuTenb U3MEHHUT 3HAK
2) ero BeJIMYMHA YBEIUYUTCS B 2 pasza
3) ero 3HaYeHHE HE U3MEHUTCS
4) oH OyzeT paBeH HYJIIO
5) ero BeIMYMHA YMEHBUIUTCSA B 2 pa3a
2. Ecan B onpenesnTesie N-ro nopsiika nepecTaBuThL MeCTaMu /IBa JIOObIX €T0JI0LA, TO:
1) ompenenuTenb U3MEHHUT 3HAK
2) ero BeIMYMHA YBEIMYUTCS B 2 pasza
3) ero 3HaYeHHE HE U3MEHUTCS
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4) oH OyzeT paBeH HYIIIO
5) ero BeJIMUMHA YMEHBUIUTCS B 2 pas3a
3. Eciiu B onipenesiuTesie N-ro mopsiika nepecTaBuTb MeCTaMH /IBe JI00ble CTPOKH, TO:
1) onpenenuTens U3BMEHHUT 3HAK
2) ero BeJIMUMHA YBEIUYHUTCS B 2 paza
3) ero 3Ha4YCHUE HE U3MCHHUTCS
4) oH OyzeT paBeH HYIIIO
5) ero BesIMYMHA YMEHBUIUTCS B 2 pa3a
4. Eciin B onpenesinTesie N-ro Nopsijika e CTPOKHU MPONOPIUOHATbHBI, TO:
1) ero 3Ha4eHUE OTIUYHO OT HYJISI U €AUHUIIBI
2) OH paBeH HYJIIO
3) ero 3Ha4Y€HHE BCET1a PAaBHO CAMHUIIE
4) ero 3HaYeHHE BCET/Ia PAaBHO JBYM
5) HAYEro HeJb3s CKa3aTh O €ro 3HAaUCHUHN
5. Ecaiu B onpenesiuresie N-ro mopsiika ABa cToJ0ua 0IMHAKOBbIE, TO:
1) ero 3HaYeHUE OTIUYHO OT HYJISL U €AUHUIIBI
2) OH paBeH HYIIIO
3) ero 3Ha4Y€HHE BCETIa PAaBHO CAMHUIIE
4) ero 3HaYeHHE BCET/Ia PABHO JBYM
5) HAYEro HeJb3s CKa3aTh O €ro 3HAYCHUHN
6. Ecsiu B onpenesiutesie N-ro mopsijika K 3jeMeHTaM OJHOI CTPOKH NPUOABUTH
3JIEeMEeHThI IPYTroi CTPOKH, YMHOKEHHbIE HA MPOU3BOJIbHOE OJMHAKOBOE YHUCJI0, TO:
1) onpenenuTenb HE U3MEHUTCS
2) onpenenuTenb U3MEHUT 3HAK
3) onpexnenuTenb Beeraa OyIeT paBeH HYJIIO
4) ero 3HaYeHUE BCET/Ia YBEJIUYUTCS B 2 pasza
5) HUYEro HeNb3s CKa3aTh O €ro 3HAYCHUU
7. Ecau B onpeesiuTesie N-ro mopsijika K 3jieMeHTaM JII000ro cToJiona npuoaBuTh
3J1eMEeHTbI IPYroro croJidua, YMHOKeHHbIe HA IPOU3BOJILHOE 0JUHAKOBOE YHCJIO0, TO:
1) onpenenuTens HE U3BMEHHUTCS
2) ompenenuTenb U3MEHHUT 3HAK
3) onpenenuTenb Bceraa OyAeT paBeH HYJIIO
4) ero 3Ha4YeHHE BCET/Ia YBEIMUUTCS B 2 pasza
5) HAYEro HeJb3s CKa3aTh O €ro 3HAYCHUH
8. Eciu B onpeesiuTesie N-ro MOpsKa OHA CTPOKA COCTOMT M3 HYJIe, TO:
1) on Bceraa paseH 1
2) oH Bceraa paseH 0
3) on Bcerna paBen -1
4) oH Bcerja paBeH 2
5) HAYEro HeJb3s CKa3aTh O €ro 3HAUCHUH
9. Ecau B onpeesuTesie N-ro mopsiika OAHH U3 CTOJI0LOB COCTOUT U3 HYJIei, TO:
1) on Bceraa paseH 1
2) oH Bceraa paseH 0
3) on Bcerma paBeH -1
4) oH Bcerja paBeH 2
5) HUYETO HeNb3s CKa3aTh O €r0 3HAUYCHUU
10. O0mmii MHOKUTEb 3J1EMEHTOB OJHOH CTOKHM (CT0,10112) onpeeuTe/s1 N-ro
NMOPSAKA MOKHO:
1) BeIHECTH 32 3HAK OINpENeTUTENs
2) BHECTH B KOKIYIO CTPOKY ONPEACITUTENS
3) BHECTH B JIBE MOCIEAHIE CTPOKH OMPEIEITUTENS
4) BBIHECTH B KBaJIpaTe 3a 3HAK OMPEICTUTENS
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5) BBIHECTU B OTPULIATENILHON CTETIEHU 3a 3HAK ONPEACTUTENS]
11. IIpeoOpa3zoBanue onpeaeanTeNs, NPA KOTOPOM CTPOKH U CTOJI0LBI MEHSIOTCS
MeCTaMH, Ha3bIBaeTCH:
1) TpaHCIIOHMPOBAaHUEM
2) TpaHCIIO3UIIUEH
3) TpaHcakuueu
4) TpaHCIOPTUPOBAHUEM
5) TpaHCKpUOHpOBaHUEM
12. Onpeaennresib, y KOTOPOro noja (Haja) riaBHOM IMArOHAJbIO CTOST TOJbKO HYJIH,
Ha3bIBaeTcs:
1) onpenenuTeneM TpeyroiabHOIo BHIA
2) OCHOBHBIM OIIPEJIEIUTEIEM
3) 1OMONHUTENILHBIM OIIPEACIIUTENIEM
4) TONOJIHEHHBIM OMPEICTUTEIIEM
5) BBIPOXKJICHHBIM OIPEACIUTEIEM
13. Onpeaenure/b TPEYroJbHOI0 BU/AA PaBeH:
1) npou3BeIeHUIO 3JIEMEHTOB, CTOSIINX HA TJIaBHOM JMaroHaiu
2) cyMMe 3JIEMEHTOB, CTOSILINX Ha IJIaBHOW JuaroHaiu
3) pa3HOCTHU 3JIEMEHTOB, CTOALIMX Ha INIABHOW AMAroHaJn
4) yacTHOMY 3JIEMEHTOB, CTOSILIMX Ha IJIaBHOW JUaroHaiu
5) npou3BeICHHUIO 3IEMEHTOB, CTOSIILIUX Ha IIABHOM TUaroHaju, HO ¢ IPOTUBOINOIOKHBIM
3HAKOM
14. DyiemeHTHI OnpeaeInTeNs, KOTOPble MMEIT OJUHAKOBbIE HHIEKChI, 00Pa3yIOT:
1) rnaBHYIO AMAaroHaIb
2) moOOYHYIO JUaroHallb
3) nepBsblii cTonber
4) mepByIo CTPOKY
5) NOCIEIHIO CTPOKY
15. MeToa Kpamepa npumMeHuM 1Jis1 pellIeHUs:
1) cuctem ITUHENHBIX ypaBHEHUM
2) NpOU3BOJILHBIX CUCTEM ypaBHEHUN
3) cucteM JTMHEMHBIX HEPABEHCTB
4) cucreM KBaJipaTUYHBIX YpaBHEHHH
5) cucreM nudpepeHnaTbHBIX YPaBHEHUIM
16. Onpenesuresb N-ro MOPSIAKA COACPHKHUT:
1) n! cnaraempix
2) N craraemMbIx
3) n* cmaraemeIx
4) n" cnaraeMeIx
5) (n?)!cmaraembix
17. OnpenenuTesb 110000 NOPsiAKAa paBeH CyMMe NIPOU3BeICHU I 3JIEMEHTOB KAKOM-
JIn0O0 CTPOKM Ha:
1) cooTBeTCTBYIOLIME aNredpanyecKkue JOMOJTHEHHUS K HUM
2) COOTBETCTBYIOIINE aNredpanyeckue TOMOTHEHUS K AJIEMEHTaM JIpYyroi CTPOKU
3) anreGpanyeckre TOMOTHEHUS K 3JIEMEHTaM IJIaBHOM JTMaroHaiu
4) anrebpanyeckue TOTOTHEHUS K DJIEMEHTaM IMOOOYHON JUaroHaIn
5) cOOTBETCTBYIOLIHE anredpanyeckre JOMOJHEHHS K AJIeMEHTaM KaKoro-mbo cTosdia
18. Cucrema u3 ABYX JMHEHHBIX YPABHEHUH € IByMs HeU3BECTHBIMMU:
1) MOXxeT UMeTh OECKOHEUHOE MHOXKECTBO PEIlIeHH
2) Bcerna uMeeT 0eCKOHEYHOE MHOYKECTBO PellleHu i
3) Bceria uMeeT €AMHCTBEHHOE peIlIeHHe
4) HUKOT'/1a HE UMEET peleHui
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5) MOXeT UMETh POBHO JIBa PEIIECHUs
19. Cucrema THHEHHBIX YPABHEHHUH, KOTOPas MMeeT pelleHne, Ha3bIBAeTCs:
1) coBMecTHOM
2) HECOBMECTHOM
3) uneanbHOM
4) paspemumoit
5) BBIOJTHUMOM
20. PemreHueM cucTeMbl TpeX JJUHEHHbIX YPaBHEHU ¢ TPeMsi HEU3BECTHBIMU
Ha3bIBaeTcs TPONKa yKces, KOTOpasi P NMOJCTAHOBKE B HCXOHYIO CHCTEMY:
1) oOpaimaer kaxaoe ypaBHEHUE CHCTEMBI B TOXKIECTBEHHOE PABEHCTBO
2) obOpaiaet X0Ts Obl OJJHO ypaBHEHHE CUCTEMBI B TOX/IECTBEHHOE PAaBEHCTBO
3) oOparaeT nepBoe ypaBHEHHE CHCTEMBI B TOXKJIECTBEHHOE PABEHCTBO
4) obpaiaer OONBIIMHCTBO YPaBHEHHM CHUCTEMBI B TOXK/IECTBEHHBIE PABEHCTBA
5) obpariaeT TOJIBKO OJJHO YPAaBHEHUE CUCTEMBI B TOXKJIECTBEHHOE PABEHCTBO

12. KPUTEPUU OLUEHUBAHUSA

[lo xypcy mpeanosaraercs MpoBeJIeHUE MPOMEXYTOUYHOM aTTeCTallid B BHJIE MOAYJIbHOIO
KOHTPOJIsI, BHIIOJTHEHUS] MHIUBUyaTbHON paboThl, 3a4eTa U 9K3aMeHa. JK3aMeH C/Ial0T CTYJICHTHI C
LIeJIbIO TIOBBIIIEHUS PEUTHUHTA.

Pacnpedenenue 6a1108, KOmopwvie Mo2ym noay4unms cmyoeHmol
6 npoyecce uzy4yeHus OUCUYUNIUHDL

2 cemecmp
Opranu3zaumoHHO- CPC Bcero
yuyeOHasi pabora NuauBuayanbHbie padoThI MoayabHbI KOHTPOJIb
CTy/IeHTa
Max 25 6annoB max 50 6amioB max 25 6atoB 100 6amoB
3 cemecmp
Opranun3zannoHHo- CPC Bcero
yueOHas paGora MoayJbHBINH KOHTPOJIb NuauBuayanbHas
CTYAEHTA TBOpYeckasi padbora
Max 25 6anos max 25 max 50 G6ammoB 100 6amoB
0amioB
HlIxana coomeemcmeusn 6ani06 HAYUOHALHOU WIKAE
Ouenka Ouenka nmo OueHka nmo rocy1apcTBeHHOM MIKaJe Ouenka no
no mkaJje | 100-6amnbHoi (3xk3ameH, Tu¢depeHuMPOBAHHBII 3a4eT) rocy1apCcTBeHHOM
ECTS mKaJe mKaJje (3auer)
A 90-100 5 (oTIUYHO) 3a4TE€HO
B 80-89 4 (xopomo) 3a4TEHO
C 75-79 4 (xoporio) 3a4TEHO
D 70-74 3 (Y1OBIETBOPUTEIBHO) 3a4TEHO
E 60-69 3 (YIOBJIETBOPHUTEIBHO) 3a4TEHO
FX 35-59 2 (Hey1OBIETBOPUTEIBHO) HE 3a4TEHO
C BO3MOXHOCTBIO ITOBTOPHOM CHa4H
F 0-34 2 (Hey1OBIETBOPUTEIBHO) HE 3a4TEHO
C BO3MOYKHOCTBIO IIOBTOPHOM CJTa4H MPH YCIOBHU
00s13aTeNbHOT0 Ha0Opa JTOMOJHUTENBHBIX 0AJIJIOB




13.

21

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O TPOIECCA

14.

3aHsTHSI IPOBOJATCS B Ay AUTOPUH, OCHALLIEHHON JOCKON U MEJIOM.

PEKOMEH/IOBAHHASA JIMTEPATYPA

Ne
n/n

HaumenoBanue

Koa-Bo
IK3EeMILISAAPOB
B OMOJIMOTEKE

JlonHY

Hanu4yue
3JIEKTPOHHOI
BEpPCHH B
9BbC

Ocnosnas 1umepamypa

Kypomr A.I'. Kypc Bbicmieit anreOpsl : yaeOHUK s
CTYJICHTOB BY30B, 00yYalOIIUXCsI 110 CIIEIIMATBLHOCTSIM
«Marematukay, «[Ipuknagnas maremarukay /

A.T. Kypom. — 17-e uzn., crep. — Cankr-IlerepOypr :
Jlanb, 2008. — 431 c.

94

Anrebpa u reomerpus (JInHEHHAsA anreOpst 1
aHAJIUTUYECKas TeoMeTpusi) [DIeKTpoHHBIN pecypc] :
METOMYECKOE MOCcOoOUe [ ISl CTYICHTOB CIEIUATbHOCTH
"[Ipukiagnas MaTreMaTuka" THEBHOW U 3a04HOM (OPMBI
obOyuenus| / A. B. 3e3a u ap. ; JloHenkuii Hatl. yH-T. —
DJIEKTPOHHBIE TEKCTOBBIE JaHHbIe. — JloHenk : [JonHY,
2006.

3b13a A.B. Anre6pa : metoauka oOy4eHus CTyIEHTOB
MeJaroru4ecKrux HampaBJIeHU [ DIeKTPOHHBIN pecypc] :
y4eOHO-METOINYEeCKOe MOCOOHE : JIJIsl CTYACHTOB
HarnpaieHuit noarorosku 01.03.01 Maremaruxa,
44.03.05 Ilenarorunueckoe oopazoanue (IIpoduib:
MaTeMaTHhKa U HH(popMaTukKa)

Y. 1/A.B. 3ea, A. M. Kusumenko, JI. . Censikosa ;
'OV BIIO "loneukuii HallMOHAIBHBIM YHUBEPCUTET",
Kadenpa Briciieid MaTeMaTHKH U METOJAUKHI
npenoaaBanus matematuku. — Jloneuk : JlonHY, 2018.

KoBanenko H.B. Anrebpa u reomerpusi [DneKTpOHHBIN
pecypc] : yueOHO-MEeTOJuYeCcKoe ToCoOue : JUIs
CTYJEHTOB (paKyJpTeTa MAaTEMaTUKU U UHPOPMAITUOHHBIX
TEXHOJIOTUH, 00yUaroMXCsl [0 HAIPaBICHUAM
noaroroBku: 01.03.02 IpukiagHas mareMaTuka u
uHpopmaruka, 02.03.02 dynnameHTanbHas
nH(popMaTuKa U HHPOPMAIIMOHHbBIE TEXHOJIOTHUH,
01.03.02 IlpuknanHas MaTemMaTvka U HHPOpPMaTHKa
(ITpodune: Cratuctuka) u 09.03.04 [Iporpammuast
umxenepus. U. 2 / H. B. Kosanenxko, A. B. 3b13a ; TOY
BIIO "/loHenkuii HAIMOHAJIBHBIN YHUBEPCUTET'. —
Honenk : JouHY, 2019.

Jlonoanumensnasn numepamypa

[TpockypsikoB 1.B. CoopHHK 33124 110 TUHEHHOHN anredpe
: Yueb. mocobue nist pus.-mMar. CrienuarTbHOCTENH BY30B /

H. B. TIpockypsikoB. - 8-e u3a. — Mocksa : JIa0. bazoBbix

26
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3uanui, 2003. — 382 c.

6. [{y6epoumtep O.H. 3amauun u ynpaxHeHuUs 110
anaymtrdeckoit reomerpun [Texct] / O.H. Lly6epOumnnep.
— W3n. 34-e, crep. — Cankr-IletepOypr [u np.] : Jlans,
2009. —336 c.

25 -

15. UHP®OPMAIIUMOHHBIE PECYPCbI

1. TOY IO «/loHenkuii pecrnyOJUKAHCKHA HWHCTHUTYT JOTOJHUTEIBLHOTO MEAaroru4eckoro

obpasoBanus» — https://www.donippo.org/;

MunuctepcTBo o0pa3zoBanus u Hayku JloHenkoit Hapoanoit PecryOnuku — http://mondnr.ru/;

3. Ortnmen MH(OPMAITMOHHBIX TEXHOJIOTUM JloHerkoro PUATIO —
https://oitdonetsk.wixsite.com/0it313;

4. PecnyOnukaHckas ciyx0a 1O KOHTPOJIO M Haa3opy B chepe oOpa3oBaHUS M HAYKH —

http://resobrnadzor.ru/.

Poccuiickoe oOpazoBanue. DenepanbHblil 00pa3oBaTesibHBIN opTai. (WWw.edu.ru)

O0pasoBarenbHbI MaTeMaTHUeCKuii caiT Exponenta. (Www.exponenta.ru)

www.newlibrary.ru - HoBas a5ekTpoHHas OUOIHOTEKA;

WwWw.edu.ru — dgerepaibHbIN MOPTAT POCCHHCKOTO 00pa30BaHuUs;

9. www.mathnet.ru — odepoccuiicKuii MaTeMaTH4IeCKUil MOPTA;

10. www.elibrary.ru — Hay4nas snekTpoHHast OHOIMOTEKA,

11. www.matburo.ru — MaTOr0OpO: peleHus 3a/1a4 10 BBICIICH MaTEeMaTHKE;

12. www.nehudlit.ru - snexrponHast 6GHOIMOTEKA YIEOHBIX MATEPHAIOB

N

NGO

16. NPOI'PAMMHOE OBECIIEYEHUE

Hcnonp30BaHne IpOrpaMMHOTO 00€CIIeYeHHsI HE ITPEAYCMOTPEHO.

Pabouass mporpamma paccMOTpeHa U TepeyTBepXKAeHa Ha 3aceJaHuMu Kadeapbl BbICIIEH
MaTEMaTUKU U METOJMKH IIPENOIaBaHUs MaTEMaTUKU
¢ u3MeHeHusIMU (0e3 n3meHnenui) Ha 20 TOJI.

[TpoTtokom Ne OT « » 20 T.

3aBenyromuit kadeapoit

Pabouas mporpamma paccMOTpeHa M TepeyTBep)KIeHa Ha 3acelaHuu Kadeapsl BbICIICH
MaTEMAaTHKU ¥ METOJHUKH MPETIOJaBaHUS MATEMAaTHKH
¢ u3MeHeHusIMU (0e3 n3menenuit) va 20 TO/I.

ITporoxoi Ne 0T « » 20 I.

3aBenyrouuii kadeapoit
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