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1. HEJIN 1 BAJAYU JTUCTIUTTJIMHBI

Hesab AMCHMIINHBI - GOPMUPOBAHNE CUCTEMATU3HMPOBAHHBIX 3HAHUH B 00J1aCTH anredpsl
U €€ METOJIOB.

3agauM JUCHMILIMHBI:

— (¢opmMHUpoBaHKE TMOHATHIHOTO ammnapaTta anreOpbl, 3HAHUNH M YMEHHUH, HEOOXOIMMBIX
JUIsl PELIEHUs] TUIIOBBIX alredpanyeckux 3ajau;

— ¢dopmupoBanue anredpandeckoil KyJIbTypbl, HEOOXOAUMOMN OyayleMy YYUTETIO IS
r71yO0OKOro IOHUMaHUS TEOPETUYECKUX OCHOB IIKOJIBHOIO Kypca MaTeMaTHKY;

— (dopmupoBanue mpodeccHoHATEHON MPEIMETHOW HAPABICHHOCTH 3HAHUM, YMEHUN H
HaBBIKOB, MOJIYYE€HHBIX [TPU U3YYE€HUH JUCLUIUIUHBL.

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OIIOII

JlaHHasT OUCHMIUIMHA OTHOCHUTCS K O0s3aTEIbHOM YacTH NPOQPECCHOHATBHOTO ITHKIIA
(b1.0.07.01). OGnactpio MPODHECCUOHANBHONW  JCSITENIBHOCTH OaKaaaBpoB, Ha KOTOPYIO
OpPHEHTUPYET AUCUUIUIHHA «AJreOpa U TEOpHUs YHCeN», BIsETCS 00pa3oBaHue.

OcBoeHWE  JUCIMIUIMHBI TOTOBHUT K paboTe CcO  CIEAYUMMH  OOBEKTaMHU
poeCCHOHATTLHOMN IeATEIbHOCTH O0aKaIaBpOB:

— o0yueHue;

— BOCIIUTAHUE;

— pa3BuTHE;

— 00pa3oBaTeNbHBIC CHCTEMBI.

[MpodwibHOM IS JaHHOW JMCIUIUIAHBI SIBISETCS TPOQECCHOHANbHAS NEATEILHOCTh
OaxanaBpoB.

Jlns  OoCBOGHUS JUCHMIUIUHBI CTYAEHTHl HCHOJB3YIOT 3HAHUS, YMEHUS U  BHJBI
JesITeTbHOCTH, C(POPMUPOBAHHBIE B TPOIIECCe M3YUEHHS MpeaMeToB «MaTeMaTHUeCKUi aHaIn3y,
«"eomerpusy, «MHpOopMaTHKa» HA TPEIBITYIIEM YPOBHE 00pa30BaHUSI.

OcBoeHWe MaHHOW IUCHUIUIMHBI SIBISIETCS HEOOXOIMMON OCHOBOW JJISi M3YYEHUS TII0
yu4eOHOMY TUIaHY CMEXHBIX C HEW JUCHUIUIMH: MaTeMaTHYeCKH aHamu3, TeOMEeTpHs;
MOCTIeTYFOIIUX JUCIUTUIAH: TEOPHUs YACEN U YUCIIOBBIE CUCTEMBI, TEOPHUS PYHKITUI KOMIUIEKCHOTO
MEPEeMEHHOT0, HCTOpPUS MAaTeMaTHUKH, TEOPETUYECKHE OCHOBBI HMH(DOPMATHKHU, HCCIEIOBAHHE
oriepariii © METO Ikl ONTUMH3AIUHU, CHCTEMbI KOMITBIOTEPHOU aareOpEhl.

3. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA AUCIHHUIIJIMHBI

[Ipouecc wu3yyeHWs JOUCUUIUIMHBI  HampaBieH Ha  (QOpPMHUPOBAaHUE  CIEAYIOLIUX
KomnemeHuuil.

— CnocobeH OCyIIECTBIATh MOUCK, KPUTUYECKUN aHAIU3 U CHHTE3 MH(POpPMALUH,
NPUMEHSATh CUCTEMHBII TIOAXO/I VIS pellieHus ocTaBieHHbIX 3a1a4 (YK-1);

— CnocobeH ocBaMBaTh M UCMOJIb30BAaTh TEOPETUUECKUE 3HAHUS U NMPAKTHUECKHUE
YMEHMSI M HaBBIKM B MPEIMETHOM 00JacTU NMpHU peUIeHHH MPOoQecCHOHANbHbBIX
3amgau ([1K-1);

— CmocobeH  ¢gopMupoBaTh  Pa3BUBAIOIIYI0 00pa30BATENBHYIO Cpemy Ui
JOCTUKEHHUS JIMYHOCTHBIX, NPEIMETHBIX M METANPEAMETHBIX PE3YJIbTaTOB
00yd4eHus cpeicTBaMU IpernoaBaeMbix yueOHbix npeameros (ITK-3).

HaumeHoBaHHe M KOJ HHIAMKATOPOB A0CTHKEHHS KOMIICTECHIHI:
B pesynbrare u3ydeHus AUCHUIUIMHBI 00yYarOIUICs TOIDKEH:



3Hamp:
YK-1.1 - JlemoHCTpUpyeT 3HaHHE OCOOEHHOCTEW CHUCTEMHOTO0 W KPUTHYECKOT'O MBIIIICHHUS,
apryMEeHTHPOBAHHO (OpMHUPYET COOCTBEHHOE CY)KJIEHHWE U OLIEHKY HH(pOpManuu, MpUHUMAET
000CHOBAHHOE PEIICHHE.
IIK-1.1: 3HaeTr CTPYKTYpy, COCTaB M AWJAAKTHYCCKHE CIWHHUIIBI TpeAMETHOW obmactu (
IIPENnoaBacMoro npeaMera);
[1K-3.1 - Brageet cnoco6amMu MHTErpaluy y4eOHBIX MPEAMETOB JUIsl OPraHU3alMK Pa3BUBAIOLIEH
y4eOHOU e TeIbHOCTH (MCCIIeIOBATEIBCKOM, MPOCKTHON, TPYIIIIOBOM U JP.).

ymembs:
VK-1.2 - Ilpumensier noruueckue (OpMbl M MPOLEAYPHI, CIIOCOOCH K peQIIeKCHU MO TOBOIY
COOCTBEHHOM U 4YKOW MBICTUTEIILHOMN 1€ATEIbHOCTH.
ITK-1.2: YMeeT ocymecTBIsAT, OTOOp y4eOHOTO COAEpKaHUs IS €r0 pealn3alii B Pa3IMYHBIX
dhopmax o0yuenus B coorBecTBuH ¢ TpeboBanusimu @I'OCBO OO;
VYK-1.2: Ilpumensier jmorudeckue (GOpMbI H TMPOLEIYPHI, CIIOCOOCH K PEQIICKCHH IO TMOBOIY
COOCTBEHHOM U 4YKOW MBICTUTEIILHOMN 1eATeIbHOCTH.
[IK-3.2 - Wcmonb3yer 00pa3oBaTECIbHBIN TOTEHIIMAI COIMOKYJIBTYPHOH Cpeabl pernoHa B
MpenojaBaHuy (IpeaMera no npoduiro) B yueOHOM U BO BHEYPOUHOM JEATEIBHOCTH.

enaoemp:
YK-1.3 - AHanu3upyeT UCTOYHHKH WH(GOPMALMK C LETbI0 BBIABICHUS UX NPOTHUBOPEUHMMA U
ITIOMCKA JIOCTOBEPHBIX CYXKICHUM.
[1K-3.1: Bnageer cnocobamu MHTErpanuu y4eOHBIX IPEIMETOB JUIsl OpraHU3alui pa3BUBAIOIICH
y4eOHOM e TEIIbHOCTH (MCCIIeIOBATEIILCKOM, POSKTHON, TPYIIIOBOM U JP.).
[1K-3.3 - 3HaeT ncuxoiaoro-neAarorndeckue yCIoBUs CO3JaHMs pa3BUBaIOIIel 00pa3oBaTeNbHOM
CpPeIbI JUTS TOCTHKEHUS JIMYHOCTHBIX U METANPEAMETHBIX PE3yJIbTaTOB O0YICHHUS

4. OFbEM JUCIUILINHBI U1 BUJbI YYEEHOM PABOTHI

O6ma;1 TPYAOCMKOCTD JUCIHUIIJIMHBI COCTABJIACT 12 3a4eTHBIX CAUHUI.

Bun yuebnoii paboThl Bcero CemecTpsbl
JacoB 1 2
AyIuTOpHBIE 3aHATHS (BCEro) 156 78 78
B Tom umncne:
Jlextuu (J1) 64 32 32
[Tpaktuueckue 3ansatus (I13) 92 46 46
13 HUX MPAKTHYeCcKasi MOAroTOBKAa 76
Jlaboparopusbie pabots (JIP) - -
CamocrosiTesbHas padora cryaeHToB (CPC) (Bcero) 222 111 111
B Tom umncne:
[ToaroroBka K NPakKTUYECKUM 3aHSATUSIM 40 20 20
Konnoxksuym 40 20 20
Teopernueckuii onpoc 40 20 20
WHnuBuayanbHOE JOMaNIHee 3aJaHue 60 30 30
WToroBslii (ceMecTpoBbIii) TECT 42 21 21
Bus npomMexyTOUHOM aTTeCTaluu - JK3. JK3.
DK3aMeH 27 27
OO6m1ast TpyI0€MKOCTh B Yacax 432 216 216
OO6m1ast TpyI0EMKOCTh B Yacax B 3a4E€THBIX CIMHHIIAX 12 6 6




5. COAEP) KAHUE JUCHUIIJINHBI
5.1. Coneprkanue pa3aesioB (MoayJiei) TUCHUNINHBI

1 xkypc, 1 cemectp

HaumenoBanue
pasaeaa (MoayJis)
JTUCIHHUIIINHEI

Conep:xanue

JIeMeHTbI Teopuu
MHOK€eCTB 1 JIOTHKH

Boicka3bIBaHuA; JOornJyeckKue onepauuu HaJ
BbICKa3bIBaHusSIMH. [loHATHE BBICKA3BIBAHHS, JIOTUUCCKHC
onepaldy HaJ BbICKa3bIBaHUSIMU. DOpMYJIbI JIOTHKH
BBICKA3bIBaHUM; TaOMUIBI MCTUHHOCTH; PaBHOCUJIbHBIE
bopmyIIsI, OCHOBHEIC PaBHOCUJILHOCTHU JIOTHKH
BBICKA3bIBAaHMI.

MHuo:xecTBo. Onepauuu HaJx MHOKeCTBaMHM. MHOXECTBO.
[TogmuoxkecTBO. Omepanuu HaJg MHOXXECTBAaMHU; OCHOBHBIC
CBOICTBa Onepanuii.

Ipegukarsl. KBantopbl. 3anuch MareMaTHYeCKHX
yTBepxaeHuid B Bulae (opmyJ JIOTHKM NpPeIHKATOB.
[Ipenukarsl. Omnepanuu Haa nOpeaukatamu. KBaHTOpBI
OOLTHOCTH M CYIIECTBOBAHMS. 3allUCh MaTeMaTHYECKHX
YTBEPKACHUM B BUuAE GOpMyJ JIOTUKHU IIpeaukaroB. OOpaTHas
Y MPOTUBOMIOJIOKHAS TeopeMbl. HeoOXoamumMoe 1 10cTaTouHoe
ycioBHsl. Buibl KOCBEHHBIX JTOKA3aTENIbCTB

buHapHble OTHOIIEHUA
U 0TOOpaKeHUusl

bunapubie oTHOmIeHUsi. bBUHApHBIE OTHOIIEHHS HA
MHOKeCTBe U X CBOMCTBA. biHapHbIe OTHOIICHUS; 00JIaCTh
ompezeneHusi, o0JIacTh 3HAYEHWH OWHAPHBIX OTHOIICHUH.
CnocoObl 3amaHusi OMHapHBIX OTHOLIEHWH; rpad u rpaduk
OuHapHbIX oOTHOIIeHUH. OTHOIIeHHe, oOpaTHOE JAaHHOMY.
OTHOIIEHUST HA MHOKECTBE M UX CBOMCTBA.

OTHomeHnne 3KBUBAJIeHTHOCTH. OTHOIIEHHE MOPSAKA.
OTHOIIEHNE SKBUBAJIEHTHOCTH; KJIACChl dKBUBAJICHTHOCTU U
daktop-MHO)ecTBO. [loHsATHE pa3dueHus; CBA3b OTHOIICHUS
SKBUBAJICHTHOCTH, 33/IAHHOTO Ha MHOXECTBE, C pa3OueHHEeM
TOro0 MHOXecTBa. OTHOILIEHHE TMOPSIKA; YIOPSA0YEHHBIE
(cTporo, HECTPOTO, YACTUYHO, TUHEHHO) MHOXKECTBA.
OTtobpaxenue (pynkuus); BH/bI 0TOOpaKeHHuil.
Yactuunoe otobpaxkenue. OtoOpaxeHue (QYyHKIMS); BHUIbI
O0TOOpaXeHH: WHBEKTUBHOE, CIOPHEKTUBHOE M OHEKTHBHOE
otoOpakerusi. OOpaTtHoe oOTOOpakeHHE; HEeO0OXOoauMoe |
JOCTaTOYHOE  YCJIOBHE€  OOpaTUMOCTH  OTOOpaKEHUSI.
B3anmHO00O1HO3HAYHBIE OTOOpaKECHHS u MOITHOCTH
MHOECTB; CYETHBIE  MHOXECTBA. Kommnozumus
O0TOOpaXKEHHUIA.

Auredpb1

bunapusbie ajredpanyeckue onepaunuu. I'pynma.
Hoarpynna. I'omomoppuzmbl M u3omop¢usMbl TpyIilL.
bunapueie anreOpamueckue OmnepanuM; BUABl OMHAPHBIX
onepanuii. [loHsTHE anreOppl, anreOpanvdecKoil CHUCTEMBI.
['pynna, npumeps! Tpynn; aJANTUBHAS U MYJIbTHUIUITMKATUBHAS
dopmbl 3amucu Tpynm. [lpocreiimie CBOWCTBA TPYIIIBL.
IToarpynmna; npuMepsl NOATPYIIT; KPUTEPUN TOATPYIIIHL.




Cucrema HATYPaJIbHBIX 4yHceJl. Hpurnun
MaTeMaTH4ecKoi HHAyKIuM. CucremMa HaTypallbHbIX YUCEIT,
akcuombl Ileano. IIpuHOMI MaTeMaTUYECKOM WHAYKIUH.
Meron MaTeMaTU4eCKOn UHIYKIUU KaK METO/
JI0Ka3aTeNNbCTBA YTBEPKACHUM U €ro pa3HOBUIHOCTH.
Kouabno. Ilpocreiimue cBoiictBa kojabua. Koabmo mesbix
yncesa. Kosbro; nmpumepsl koisien. KonpLo LENbIX Yucen;
OTHOILIEHUE JIETMMOCTH B KOJIBLIE LIEJIBIX YHCEI; Teopema o
JIeJIeHNHU ¢ ocTaTKoM. OTHOLIEHHE CPaBHEHUSI 10 MOJYJIO 71 B
KOJIbLIE LEJIbIX YMCEJN; KJIACChl BBIYETOB [0 MOAYJIO M1,
KOJIBLIO KJIACCOB BbIYETOB Zm. [Ipocreiilue cBolicTBa KOIbIIA.
[ToaKonbIO JAaHHOTO KOJbIIA.

ITosie. Ilpocreiimume cBoiicTtBa moas. OnpeneneHue Mous;
OpUMephl Mojei. Zp Kak MpUMep KOHEYHOI'O HEYHCIOBOTO
nosist. lIpocrelimume cBolcTBa 1OJIA; OTCYICTBHE B IIOJIE
JenuTeNne  Hyms. [Toxnoue; paclIMpeHue  MOJsl.
Ynopsno4eHHbIE MO

ITosie koMmIeKCHBIX 4mceld. Auredpanyveckasi ¢opma
KOMILTEKCHOr0 4ucia. [loctpoenue nons C, ssisromerocs
pacliupeHreM Mol JeHCTBUTENbHBIX uncenl R u  ero
MUHUMANbHOCTh. AnreOpanueckas (opmMa KOMILJIEKCHOTO
yrcia. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPIMHATHON
wiockoctd. Onepauuy HaJX KOMIUIEKCHBIMM 4YMCIaMU B
anrebpandeckoit popme.

Tpuronomerpuyeckass ¢opMa KOMILIEKCHOIO YHCJjAa.
Tpuronomerpuueckass  ¢opmMa  KOMIUIEKCHOTO  YHUCIA;
YMHOXXEHUE W [JEJICHHE KOMIUJIEKCHBIX YHCEJ, 3aJaHHBIX B
TPUTOHOMETPUYECKOMN dopme. I'eomerpuueckas
MHTEPIIPETALNS ONIEpaluii Ha/l KOMIUIEKCHBIMU YUCIIaMH.
KopHau N-Hoii cTenenn u3 koMmiekcHoro uynciaa. Kopuu u3
eqmHUIbI. KOopHU N-HOW cTENneHW M3 KOMIUIEKCHOI'O YHCIIA;
reOMETpPUUECKOe H300pakeHHe KOpHEH Ha KOMIIJIEKCHOM
w1ockocTH. KOpHM W3 eAuHMIBI; CBOWCTBA KOpHEH N-HOM
CTENEHU U3 €AMHMIIBI; IEPBOOOPa3HbIE KOPHU N-HOM CTENEHU
U3 €JVHUILIBI.

Ne | HammeHoBaHue Conepxanue

n/n | pasgena (mony.Jist)
JAUCHUILIMHBI

4. | Apudmernyeckoe Apupmerndyeckoe N-MepHOe BEKTOPHOE INPOCTPAHCTBO.
N-mepHoe  BeKTOpHOe | IToHsiTHE CHCTEMBI JIMHEHHBIX YPABHEHMIA.
NPOCTPAHCTBO u | Apudpmernueckoe N-MepHOE BEKTOPHOE IPOCTPAHCTBO.
CHCTEMBI JuHeliHbIx | [lonstue cucrembl nuHelHbIX ypaBHeHud (CJIY) u eé
aJredpanvecKux peuieHus; PaBHOCUJIbHBIE CJIy. OnemMeHTapHbIE
YpPaBHeHMit Mpeo0pa3oBaHUs CUCTEMBI; OOpPATUMOCTh AJIEMEHTapHbIX

npeoOpa3oBaHui;  PaBHOCWJIBHOCTh  JTAHHOH  CHUCTEMBI

JuHENHbIX ypaBHeHnil u CJIY, MmojaydeHHOW W3 JTaHHOW B
pe3yNbTaTe MEemOYKy JIEMEHTAPHBIX MPE0OpPa30BaHUA.
Pemenue Cc1y MEeTO/I0M nocJie0BaTeJIbLHOI0
HCKJIIOUEeHUs] Heu3BeCcTHBIX (MeTogoMm I"aycca).

Pemenne CJIY MeTomoM IIOCIEIOBATEILHOIO HCKIIOYCHUS
HEU3BECTHBIX (meTonoM I"aycca). PaBHOCWIIBHOCTB




npou3BoabHOM CJIY cucreme, UMeErolIed CTyIeHYaThld BU/L.
HccnenoBanue cucrteMbl JMHEWHBIX YpPAaBHEHHM IO BHIY
cryneHuyarod CJIY, nomyueHHOW W3 JaHHOW B pe3yibTare
LENOYKH DdJEMEHTapHBbIX mpeoOpa3oBaHuil. OgHOpPOIHBIE
CJIV; cBoiictBa pemenuii ogHopoanoit CJIY.

JIuHeliHAsT 3aBHCHMMOCTH M HE3aBUCHMOCTb CHCTEMbI
apu(pMeTH4eCKUX N-MEPHBIX BEKTOPOB.

JluneliHass  3aBUCUMOCTh M HE3aBUCHUMOCTb  CHUCTEMBI
apu(pMeTHUECKUX N-MEPHBIX BEKTOPOB; CBOMCTBA JTUHEHHOM
3aBUCMMOCTM M HE3aBUCHUMOCTH; KPUTEPHUN JMHEHHOMN
3aBUCHUMOCTH, YCHUJIEHHBIH  KpUTEpUil. ODKBUBAJIECHTHBIE
CUCTEMBI BEKTOPOB.

ba3uc U paHr KOHe4yHOH cucrembl apudMeruyeckux n-
MEpPHBIX BEKTOPOB. bazuc KOHEYHOI CUCTEMBI
apudmeTnueckux  N-MEpPHBIX  BEKTOPOB, TeopemMa O
CYILIECTBOBaHUH 0a3nca KOHEYHON CUCTEMbI apu(MeTHIECKUX
N-MEPHBIX BEKTOPOB. Panr KOHEYHOHN CUCTEMBI
apudmeTnuecKux N-MEPHBIX BEKTOPOB; CBOMCTBA paHTa.
CTpoveuyHblii paHr MaTpulbl. BeIlYuc/IeHNe CTPOYEHHOTO
paHra MaTpuubl NPpUBeJeHUEM K CTYIEHYATOMY BH]Y.
Crpoueunsblit paHr MaTpHLBI. DneMeHTapHbIe
npeoOpa3oBaHusi  CTPOK  MATPHUIB;  HEU3MEHSIEMOCTb
CTPOYEYHOTO0 paHra MPH 3JIEMEHTapHBIX MpeoOpa3oOBaHUSX.
Marpuibl  CTyeH4aToro  BHJA;  CTPOYEUYHBIM  paHr
CTYNEHYAaTOM MaTpHULIbl; BBIYHMCIECHHUE CTPOYEYHOTO paHra
MaTpUIIbl MPUBEJICHUEM K CTYIIEHUATOMY BUTY.

PaBeHCTBO  CTPOYEYHOr0 M  CTOJOLOBOrO0 PAaHIOB
matpuubl. Kpurepuii coBmectHoctu CJIY. CTosO10BbII
paHr MaTpullbl; HEM3MEHSEMOCTh CTONOIIOBOTO  paHra
MaTpUIlbl TPU DJIEMEHTAPHBIX MPEeoOpa30OBaHUSIX CTPOK.
PaBeHCTBO CTPOUEYHOTO U CTOJIOIIOBOTO PAHTOB MATPHIIBI.
Kpurepuit coBmectnoctu CJIY (Kponekepa — Kamemin).
Opnopomusie CJIY; dyHIameHTalbHas CHCTEMa peIIeHUN
onHopoanoi CJIY. CBs3p Mexay pelieHusIMHU HEOTHOPOIHOM
U aCCOLIMMPOBAHHOW C HEW OJHOPOJHOW CHUCTEMBI JIMHEMHBIX
YpaBHEHUM.




Marpuubi
onpeaeanuTe

Martpunsl. Onepanmu  Hax  Mmarpunamu. [lonstue
MaTpULbl; 4YacTHble BuAbl Marpul. Omnepanum  Haj
MAaTpullaMy;  CBOMCTBa  ONEpalMid  HaA  MaTpPULAMH.
TpancnionnpoBanue MAaTpHILL; CBOICTBa ornepauuu
TPaHCIIOHUPOBAHMSL.

OoOpaTumblie MaTpulbl. Boluncienne o0paTHoOil MaTPUIIbI.
MaTtpuunblii Metoa pemenusi CJIY. OO6paTumMbie MaTpHIIbL.
OneMeHTapHble MAaTPULIBI; BUABI JIEMEHTapHBIX MAaTpHII.
CBOMMOCTh 3JIEMEHTApHBIX IPEoOpa30BaHUN MAaTPULIBI K
YMHOXXCHHUIO €€ Ha HEKOTOPYIO DJJIEMEHTapHYI0 MaTpully.
VYcnoBusa obparumoctu Matpuu. llpencraBienue odpaTtumoit
MaTpULbl B BHJE IPOU3BEICHUS JJIEMEHTApHBIX MAaTpULL.
Boruncnenne oOpaTHOM Marpulbl. MaTpuuHbBIL  MeETOA
pewenus CJIY.

IlepecranoBku. IloacranoBku. I'pynma moacTaHOBOK
creneHu n. lloHATHe mnepecTaHOBKM W3 1 DIIEMEHTOB.
NHBepcun B nepecraHoBKE. YETHOCTh IEPECTAHOBKH.
[IonATHE  NOACTAaHOBKM  n-HOW  CTENEHH.  YETHOCTh
nojcTaHoBku. IIpousBenenue (KOMIIO3UIMS) IOJICTAHOBOK.
['pynmna noxcraHoBOK (CHMMETpHUUECKas IpyIia) CTENEHH A.

Onpeneanre/b KBaApaTHOW MaTpuubl. BblumcieHue
onpexgeaurens. [lonarne  onpenenurens — KBaJpaTHOU
MaTpPHLIbI. CpolicTBa  OmpeneNnuTeNs. MuHopel
anredpandeckue JONONMHEeHUs. Pa3inoxkenue onpeaenuTens mno
JJIEeMEHTaM CTPOKHM M CTosIOIa. Berumcienue ompeaenurens
KBaJPAaTHOM MaTPHULBI.

OmpenenuTesnpb npousBeneHus: MaTpuil. [lonsTue mMuHOpa K-
TOTO MOpsAJKa MaTpulbl. TeopeMa o paHre Marpuubl. Bropoit
crioco0 BbIYMCcIeHUs oOpaTtHoi MaTpuibl. Merton Kpamepa
qutst pemenus CJTY.

AOcTpakTHBIE
BEKTOPHBIE
NPOCTPAHCTBA

BekTopnoe mpocrpancrBo. IloanmpocrpancrBo. ba3uc u

pa3sMepHOCTh KOHEYHOMEPHOI0 BEKTOPHOI'0
npocrpancrea. U3omop¢u3m BeKTOPHBIX NIPOCTPAHCTB.

BekropHoe IIPOCTPAHCTBO; MIPUMEPHI BEKTOPHBIX
MPOCTPAHCTB; MpocTenme CBOICTBA BEKTOPHBIX
MIPOCTPAHCTB. [ToampocTpaHCcTBO; KpUTEPUI

MOANPOCTPAHCTBA; CyMMa M MpsAMasi CyMMa MOANPOCTPAHCTB.
Jluneitnas o6onouka. bazuc u pazMepHOCTH KOHEUHOMEPHOTO
BEKTOPHOI'O MPOCTPAHCTBA; CBOWCTBA Pa3MEPHOCTH; MEPEXO
oT onmHoro Oasuca K apyromy. M3omopdu3M BEKTOPHBIX
MIPOCTPAHCTB OJJUHAKOBON Pa3MEpPHOCTH.

BekTopHOE NMPOCTPAHCTBO CO CKAJSIPHBIM YMHOKEHHEM.
EBKJIN10BO BEKTOPHOE MPOCTPAHCTBO.

BekropHoe TPOCTPaHCTBO CO CKAJISPHBIM YMHOXCHHUEM.

OproroHanbHas cucTeMa BEKTOPOB. IMpormece
OPTOTOHAITU3AIUH. OpToroHaJlbHOE  JIOTIOJIHEHUE K
MOJITPOCTPAHCTBY.

EBknmmmoBo BekTopHOE mpocTpaHcTBO. Hopma Bektopa.
OpTOHOPMUPOBAHHBIN  0a3uc EBKJIMAOBA IMPOCTPAHCTBA.
N3omopdu3M  eBKIMAOBBIX  TPOCTPAHCTB  OJMHAKOBOM
pPa3MEPHOCTH.




7. | JInHeliHbIe oNepaToOPbI

JIuHeiliHble OTOOpa:KeHHsI M ONEPATOPbI BEKTOPHBIX
NMPOCTPAHCTB. Marpuna JIMHEHHOT 0 omeparopa.
Jluneiinple  OTOOpa)K€HHsI M OHEpaTOpbl  BEKTOPHBIX
IIPOCTPAHCTB. 3a/laHue JIMHEHHOI0 0TOOPaKEHUS C TOMOIIBIO
o0pa3oB  0a3MCHBIX BEKTOpOB. Marpumna JHMHEHHOTO
orneparopa. CBs3p MeXAYy KOOPAMHATHBIMU CTOJIOLAMU

BEKTOPOB X U 2(x) . Cpssp MEXIy MATpULIAMH JIMHEHHOI'O
oreparopa OTHOCUTEIBHO PAa3IMYHBIX 0a3ucoB; Mopodue
MaTpHIL.

OobsacTh 3HAYEHHM U PAHT JIMHEIHOT 0 onepaTopa. Sapo u
AeeKT JIMHEHOro omeparopa. AJiredpa JHHeHHBIX
ONepaTopoB  BEKTOPHOI0  mpocrpaHcTrBa.  OOnacthb
3HaYeHWH W paHr JHMHEHHOro omepatopa. SAnpo u aedext
JIuHeWHoro oneparopa. OGpaTUMble IMHEHHbIE OIepaToOphI.
Anrebpa NMHEWHBIX ONEPATOPOB BEKTOPHOTO MPOCTPAHCTBA.
N3omopdusm anreOpbl JUHEHHBIX ONEPaTOpOB U IOJHOM
MaTpUYHOM anreopsbl.

CoOcTBeHHBbIC BEKTOPbI M COOCTBEHHbIC 3HAYECHUS
JuHeliHOro  omeparopa. CoOCTBEHHbIE BEKTOPHl U
COOCTBEHHBIE 3HAYEHUs JVHEWHOTO oreparopa.
XapakTepucTuyeckoe ypaBHEHHE. JIMHEMHBIE OmepaTopsl C
IIPOCTBIM  CIIEKTPOM. YCIIOBHS, IPHU KOTOPBIX MaTpula
1o700Ha JUaroHaJbHON MaTpuIIe.

1 kypc, 2 cemectp

Ne i/m HanmeHnoBanue
pasaena (MmomyJin) Conepixanue
AUCHMILTUHBI
8. DJIeMeHTbI Teopuu | [loayrpynnel. I'pynna moacTaHoBOK Ha MHOKeCTBe
rpynn M. Teopema Kdau. Ilomyrpynnel.  MoHouzbl.

OO000111eHHbIN 3aKOH aCCOLMATUBHOCTH JJISl MOJYTPYII.
IMoarpynmsel. I'pynma mOACTAaHOBOK N-HOW  CTEIEHHU.
I'pynna noxcranoBok Ha MHOkecTBe M. Teopema Koaun.
OTHOICHME CpaBHEHHsI 10 MNOATpynme H  ero
cpoiicrBa. HopMmaububiii aenuresns. @akrop-rpynmna.
OTHolIEeHNE CpaBHEHHs 0 NOATPYIIE U €ro CBOWCTBA.
IIpaBbie U neBbIe cMeEkHBIE Ki1acchl. Teopema Jlarpanxka
u ee cneacreus. Hopmanbubeiii nenurens. Kputepuit
HOpMaJIBHOTO JenuTens. GakTop-rpynmna.
I'omomopdusmbl 1 nzomoppusmel rpynn. Teopema 00
snumMoppuzmax A  rpynn. ['omomopdusmMbel U
uzomMopdusmsl rpyni. SAapo romomopduszma. Teopema 00
snuMopduU3Max AJs TPYIIIL.

ITopsinok 3n1emenTa rpynnsl. llukanyeckne rpynmsl.
[Topsinok snemeHTa rpynibl, ero cBoMucTBa. Lluknnueckue
rpynnsl, ux onucanue. [loarpynnel UKINYECKUX TPYIIIL.
N3omopdu3m  OECKOHEYHBIX  LUKIMYECKUX  TPYIII;
U30MOP(PU3M KOHEYHBIX NHMKIMYECKUX TPYII OJIHOTO
MOpSIJKA.




JJ1eMEeHTBI
KOJIeL]

Teopun

Nneansl kosbna. CpaBHeHHs H KJIAacChl BbIYETOB IO
upeaxy. OmpeneneHne wupeansa KoOJbLa, INPUMEPHI
uaeanoB; kpurepuil uugeana. Cymma M IepeceyeHue
uncanoB. OTHOLICHHE CPaBHEHUS IO MJEaly B KOJbLE U
ero cBoictBa. OmnpeneneHue U CBOMCTBA  KJIACCOB
BBIUETOB I10 UACAIY.

®akrtop-koiabno. Teopema 00 3numopdusmax ais
KoJiel. Buael koJelr.

CymMMa M IpOU3BENEHUE CMEXHBIX KJIACCOB KOJBLA I10
uzneany. Teopema o ¢akrop-koable. Moppusmsl KoJell.
SAnpo romomoppusma. Teopema 00 smmuMopduzMax JuIst
Kosiel. Buapl koser: o0nacTh LEIOCTHOCTH, KOJIBLO
TJIABHBIX MJICAJIOB, (haKTOPHAIbHBIC M €BKIIUIOBBI KOJIBIIA.

10.

MHuoro4/ieHsnl

Koabuo MHOro4jieHOoB OT OJHOW IepeMeHHOW Hajg
00J1aCTBIO IIEJIOCTHOCTH.

Konbito MHOrOWwI€eHOB OT OJHOM MEpEeMEHHOW HaJ
obnactpi0 1eNlocTHOCTH. OTHOIICHHE JEIUMOCTH B
KOJIbII€ MHOTOUJICHOB. JleieHre MHOTOWIeHa Ha JABYYJIEH,
teopema besy. Kopuu MHorowiena; HauOoJblee
BO3MOKHOE YHCJIO KOpHEW MHOTOWIEHa HaJl 00JIaCThIO
[EeNOCTHOCTU.  AnreOpandeckoe ©  (DYHKIIMOHAIBHOE
PaBEHCTBO MHOTOWICHOB HaJ OECKOHEYHOH 001acThIO
LIEIIOCTHOCTH.

Koab110 MHOTOYJIEHOB HaJ MOJIEM.

Konpio MmHOrousieHoB Haj nojeM. Teopema o JieeHuun ¢
octaTkoM. HanGonpiuii oOmui 1eIuTellb MHOTOWICHOB;
anroput™ EBxnmna; nuneiniHoe pasnoxenne HOJ[ aByx
MHOTowIeHoB. HanmensIiee ob1iee kpaTHoe.
HenpusBoaumble Hajg AAHHBIM MOJE€M MHOTOYJIEHBI.
DGakTOPUATBHOCTH KOJIbLA MHOTOYJIEHOB HAl M0JIEM.
[IpuBoauMBIE M HENPUBOAMMBIE HAJ JIAHHBIM IOJEM
MHOro4ieHbl. Pa3znokeHre MHOroujeHa B IPOU3BEICHUE
HOPMHPOBAHHBIX HETIPUBOIUMBIX MHOXKUTEJIEH.
dopManbHas MPOU3BOJHAsS MHOTOWIEHa; (opMyia
Telnopa. KpaTHbie KOpHU MHOTOUJIEHA.

Koib110 MHOrO4JIEHOB OT HECKOJBbKHX IepeMeHHbIX.
OrmpesneneHre KOJIbIIAa MHOTOYJIEHOB OT HECKOJIBKUX
nepeMeHHbIX. PaKTOPUAIBHOCTh KOJblla MHOTOYJIEHOB
OT HECKOJBKHMX TIepeMEHHbIX Haa mnojeM. CreneHb
OJHOYJICHA. Jlexcukorpadudeckoe YIOPsIOUECHHE
OMHOYWIEHOB W €ro cBoicTBa. Bricmmii  4iieH
MPOU3BEJICHUS JIBYX HEHYJIEBBIX MHOTOUJICHOB.
CumMeTpuyeckne MHOTo4JieHbl. OCHOBHAasi TeopeMa o
CHUMMETPHUYECKHX MHOI04YJIeHAX. Omnpenenenue
CHMMETPHUYECKOTO MHOTOWICHA. JIeMMa o BBICIIEM UJIeHE
CUMMETPUYECKOr0 MHoOrowieHa. OCHOBHas Teopema o
CHUMMETPHUYECKUX MHOrowieHax. I[Ipakrudeckuii crocod
BBIPAKEHHUSI  CUMMETPHUYECKOT0  MHOTOWJIEHa  4Yepe3
AJIEeMEHTapHBIE CHMMETPUYECKHE.

Aaredpanyeckasi 3aMKHYTOCTb MOJISI KOMILJIEKCHBIX




yuces. Jlemma o MHorouwiene 0e3 CBOOOJHOTO 4YIICHA.
JlemmMa o Bo3pacTanuum Mopayias MHoroujeHa. Jlemma
Jamambepa. OcHoBHasi TeopeMa anreOpsl. Pasiokenue
MHOIOWIEHa HaJa IO0JEeM KOMIUIEKCHBIX 4HCel B
IIPOU3BEJICHUE JIMHEHHBIX MHOXUTenen. Dopmylibl
Buera.

MHoro4/ieHbl OT OIHOI MepeMeHHOH Haa nmoassMu R u
Q. ComnpskEHHOCTP MHHUMBIX KOpHEH MHOTOYJIEHa C
JNeHCTBUTENBHBIMUA  Kod(dunuentamu.  PaznoxxeHue
MHOIOWIEHa HaJ IO0JIEM JICHCTBUTENIbHBIX YHCEN B
MIPOU3BEJICHUE HEMPUBOAUMBIX MHOXUTENCH.
MHorouieHsl HaJl IOJEM palMOHAIBbHBIX yKcell. Llenbie n
panMoOHalIbHBIE  KOPHM  MHOTOWIeHa C  IEJIBIMU
KodhhUIIMEeHTaMH. Kpurepuii HEMPUBOANMOCTH
Oli3eHIlTeiHa.

Pemienue ypaBHeHuii TpeTbeil U 4eTBEPTOM CTENEHH.
Pemenue ypaBHeHUU TpeThed CcTENEHH MO (opMysiam
Kapnano. Pemenune ypaBHEHMII 4YETBEPTOW CTENEHU
MetooM Deppapu.

11.

Pacumpenus nmoJsiei

Auredpanyeckue W TPaHCUEHJEHTHbIe  YHCJIA.
CTpoeHue mnpocToro ajaredpam4eckoro pacuMpeHust
1oJIsl.

AnreOpanueckuid  HaJx ~ TOJEM  BJIEMEHT M €ero
MUHHUMAaJIbHBIN MHOTOYJIEH; HEMPUBOAUMOCTD
MUHUMAJIBHOTO MHOTOWWICHA; CTEICHb alreOpamdecKoro
HaJ T0JIEM 3JIeMeHTa. TeopeMbl O CTPOEHUH IMPOCTOTO
anredpandeckoro pacmuperus mnomus. OcBoboxaeHne ot
anreOpanveckoil MppalroHATBHOCTH B 3HAMEHaTelne
Zpo0wu.

YciaoBue paspeliMMOCTH YPaBHEHUI TpeTheil cTenenn
B KBaJpaTHbIX paaukajax. [lonstue paspemmmMocTu
YpaBHEHUs B  KBAJpaTHBIX paauKaigax. Y CIOBUE
pa3pelIMMOCTH  ypaBHEHM  TpeTbel  CTeNeHu B
KBaJpaTHbIX panukanax. [IpuMepel TreoMeTpudecKux
3a/1ay, CBOJAIIMXCA K YpaBHEHHUSAM, HEpa3pelIMMbIM B
KBaJPATHBIX paJuKaax.




5.2. Pa3aespl IMCHUIIINH M BUABI 3aHATHNA

B ToMm unciie B

Ne | HammeHoBaHue pa3aesia JlexiL. IIpakr. HHTepaKTHBHOI CPC Bce-
n/n | IMCUMILINHBI 3aH. ro
dopme (uac)
Ixypc, 1 cemectp
1. DJIeMEeHThI TeOPUH MHOKECTB 6 16 4y 18 40
U JIOTHKHU
2. BunapHble OTHOLIEHHUS U 6 10 18 34
0TOOpaKeHHu st
Apudmernueckoe N-MmepHoe
3. BEKTOPHOE MPOCTPAHCTBO U 6 8 4y 18 32
CHCTEeMbI JIMHEHHBIX
ajgredOpanyecKknx ypaBHeHH
4. Matpuusbl 4 onpeaeTuTe 6 6 18 30
5. AOCTpaKTHBIE BEKTOPHbIE 4 6 18 28
NMPOCTPAHCTBA
6. JluHeitHbIe onepaTopbl 4 6 21 31
IK3amen - - - - 27
Bcero B 1 cemecrpe: 32 46 8 111 216
B mom uucne 6 JIEKII MpaKT
UHMEPAKMUBHOU hopme 4 4
1 kypc, 2 cemecTp
7. DJIeMeHThI TeOPUH IPyNIl 8 12 44 30 56
8. DJIeMeHTBhI TeOPUH KOJIeL 8 12 30 52
9. MHoro4/ieHbl 8 12 449 30 41
10. Pacumpenust nmoJsiei 8 10 21 40
Ik3zamen ) ) - ) 27
Bcero B 2 cemecrpe: 32 46 8 111 216
B mom yucne 6 unmepaxmusnoii JIEKI] MPaKT
popme 4 4
Ik3amennl ) ) ) ) ) 54
Bcero: 64 92 16 222 432
B ToM 4mnciie ¢ MCNO/IL30BAaHUEM HHTEPAKTHBHBIX JIEKII MPaKT
dhopM, TeXHOJIOTHIH 8 8




Jlexknuu

n/n

HaunumenoBanue

pasnena

(MOyJIs1) TM CIUTLINHbI

Conepxanue

Jleknumu

— 1 kype, 1 cemectp

9J1eMeHTBI TCOPUH MHOKECTB

H JIOTUKH

Bbicka3piBaHus; JIOTHYECKHE ONEPANMH  HAJ
BbICKA3bIBAaHUAMU.  [loHATHE  BBICKA3bIBaHWS,
JOTUYECKHE  OllepalliM  HaJ  BBICKa3bIBAaHMSMM.
DopMyiIbl JIOTUKA  BBICKA3bIBaHUM;  TaOIMIIbI
UCTUHHOCTH; PaBHOCWIbHBIE (OPMYJIbI; OCHOBHbBIE
PAaBHOCUJIbHOCTH JIOTMIKU BBICKA3bIBAaHUM.

MHuoxecTBo. Onepanmum HAaJX MHOKECTBaAMM.
MmuoxectBo. IlogmHokectBo.  Omepanmu  Haj
MHOXECTBAMHU; OCHOBHBIE CBOMCTBA OIEpaIIUA.

Ipennkarsl. KBanTopsl. 3anuce
MaTeMaTH4YeCKMX YTBep:KIeHUil B Buae (opmy.a
JIOTUKU mpeaukaroB. [Ipeaukatel. Onepauuu Haj
HpeauKaTaMy. KBanTOpHI oOurHOCTH 5
CYLIECTBOBaHMUS. 3anuch MaTeMaTHYECKUX
YTBEPKACHUN B BUAE (QOpPMYJ JIOTUKH MPEIUKATOB.
ObparHas u MIPOTUBOMOJIOKHAS TEOPEMBI.
HeoOxonumoe u pocratoyHoe ycioBus. Bunel
KOCBEHHBIX JIOKa3aTeIbCTB

BI/IHale)Ie OTHOIICHUSA u

0TOOpaKEeHU S

Bunapuble oTHomeHusi. BuHapHbIEe OTHONIEHUS
HAa MHOXeCTBe W MX CcBoiicrBa. bunapHeie
OTHOILIEHUS,  00JIacTb  OMpeneseHus,  00JacTh
3HaYeHUI OMHApHBIX oTHOIIEeHUH. CrIocoObl 3a1aHus
OMHApHBIX OTHOLIEHWH; rpad M rpaduk OUHAPHBIX
oTHomieHunii. OTHoOIIeHHe, OOpaTHOE JaHHOMY.
OTHOIIIEHUS] HA MHOXKECTBE U UX CBOMCTBA.

OTHomieHNe  JKBHBaJeHTHOCTH. OTHOIIEHHE
nopsiika. OTHOIIEHHE OHKBUBAJICHTHOCTH, KJIACCHI
HKBUBAJIEHTHOCTH M (haKTOp-MHOXKecTBO. [loHsTHE
p336I/IeHI/I5[; CBA3b OTHOIICHHUA 3JKBHBAJICHTHOCTH,
3aJaHHOTO Ha MHOXECTBE, C pa30UEHHEM JTOTO
MHOXkecTBa. OTHOILIEHHE MOPSAKA; YNOPSAOYECHHbIE
(cTporo, HECTPOTO, YACTUYHO, TUHEITHO) MHOXKECTBA.

OrobOpaxenue ((pyHKuUuUsi); BHIAbI OTOOpPAKEHUIA.
Yactuunoe orodpaxenue. Orodpaxenue (QyHKIH);
BUIBI OTOOpaKEHUI: MHBEKTUBHOE, CIOPHEKTHBHOE U
ouexkTuBHOE 0TOOpaxeHus. OOpaTHOe O0TOOpakeHUE;
HE0OXO0IMMOE U JOCTATOYHOE YCIOBUE OOPaTUMOCTH
otoOpakeHus. B3auMHOOIHO3HAYHBIE OTOOpAKEHUS
M MOIIHOCTH MHOXECTB; CYETHBIE MHOXECTBA.
Kommnoszuius oTo0pakeHui.




Aaredpsbl

Bunapuble anredOpamveckue omepauuu. I'pynma.
IMoarpynna. bunapuele anredpanyeckue OIepaiuy;
BUAbl OuHapHbIX onepanuii. [lonarue anreOpsl,
anredpandeckoil cucteMsl. ['pyrina, mpuMepsl TPpyIII;
aIIUTUBHAS ¥ MYJbTUIUIMKATHBHAS (DOPMBI 3amucH
rpymn. IIpocteiimue cBoiictBa rpynmsl. [loarpynma;
MPUMEPHI MTOATPYIIT; KPUTEPUI TOATPYIIITHL.

Cucrema  HarypadabHbIXx  4uced. [lpuHnun

MaTeMaTH4YeCcKoi HHAYKIIUH. Cucrema
HaTypaJbHbIX 4ucel; akcuombl Ileano. IlpuHumn
MaTeMaTUYECKOU 1703010%°9017078 Meton
MaTeMaTH4YECKOM WHYKIUU KaK METO/I

JOKa3aTcCJIbCTBa yTBep)KI[CHI/Iﬁ " €ro pa3HOBUJIHOCTH.

Koabno. Ilpocreiimme cBoiictBa kojabua. Kosbio
neabix yucesa. Konpno; npumepsr konen. Koabsno
LEJIBIX YHCEN; OTHOIIEHUE JEJIMMOCTH B KOJIbLE
LENbIX YHUCeN; TEOpeMa O JEJIEHUH C OCTaTKOM.
OTHOLIEHHE CpaBHEHHs II0 MOXYJIIO M B KOJbIE
LENbIX YHCEeN; KJIacChl BBIYETOB IO MOJIYJIIO M,
KOJIBLIO KJIACCOB BbIYETOB Zm. IIpocreiimue cBoiicTBa
KoJbla. [1oaKoabI0 JaHHOTO KOJIbLIA.

ITouie. Ipocreiimme cBoiicTBa moJsi. OnpeneneHue
HOJIs; MpUMEpBl ToJdel. Zp Kak MpUMep KOHEYHOIo
HeuncioBoro mnotid. [Ipocreimme CcBOMCTBA MO,
OTCyTCTBME B mone jgenurened Hynd. Iloxamose;
paciMpenue nosisd. Y nopsiA04eHHbIe MOJsl.

ITosie koMIJIeKCHBIX uYMcesd. AJirebpamyveckas
¢popma kommiekcHoro yuciaa. [locrtpoenue nons C,
ABJISIFOLIETOCA PACIIMPEHUEM MOJS AEHCTBUTEIBHBIX
yucen R M ero MHUHMManbHOCTb. AJredOpanueckas
dopma  KOMIUIEKCHOro  uucia.  M3o0paxeHue
KOMIUIEKCHBIX YMCE]I Ha KOOPAWHATHOM IUIOCKOCTH.
Omnepanmy  HaJg  KOMIUIEKCHBIMH — YHCIAMH B
anrebpandeckoi popme.

TpuroHomerpuyeckass ¢GopMa  KOMILIEKCHOIO
yucjaa. Tpuronomerpuueckas ¢popma KOMIJIEKCHOTO
4yuCla; YMHOKEHHUE U JIEJICHUE KOMIUIEKCHBIX YHCEll,
3aJJaHHBIX B TpUTOHOMeTpuueckoil popme. dopmyna
Myagpa. ['eomeTpryeckass HHTEpIpeTALMs Onepanuil
YMHOXEHUS M  JIeJIEHUs HaJ  KOMIUIEKCHBIMH
YUCIIaMHU.

KopHu N-HO# cTenmeHM W3 KOMILJIEKCHOIO 4YMCJA.
Kopun u3 eaxunuubl. KopHu N-HOW cTeneHu wu3
KOMIIJIEKCHOTO YHUCIIA; r€OMETPUYECKOE
n300pakeHNEe KOpHEH Ha KOMILJIEKCHOW TUIOCKOCTH.
Kopuu w3 eauHMIbl; CBONCTBA KOpHEH N-HOMU
CTENEHU U3 €IVHHUIIBL; IepBOOOPa3HbIE KOPHU N-HOU
CTEIICHU U3 CIMHHUIIBL.




Apudpmernyeckoe

N-mMepHoe

BEKTOPHO€ IMPOCTPAHCTBO H

CHCTEMBI

JMHENHDBIX

ajreOpanvecKux ypaBHeHUH

ApudmMernyeckoe N-MepHoe BEKTOpHOE
npocrpanctBo. IlonsitTue cHCTEMBbI JHHEHHBIX
aJireOpanyecKux ypaBHeHHii.

Apudmernueckoe N-MepHOE BEKTOpPHOE
npoctpaHcTBo.  [loHsTHE  CHCTEMBI  JIMHEHWHBIX
ypaBHeHud (CJIY) m e€ pemieHus; paBHOCHIIbHBIC
CJIY. DnemeHTapHble TPEOOpPA3OBaHUS CHUCTEMBI;
0o0paTUMOCTh  DJIEMEHTApHBIX  [PeoOpa30OBaHMUIA;
PaBHOCWIBHOCTh  JTAHHOM  CHUCTEMBI  JIMHEHWHBIX
ypaBuenud u CJIY, mnonydyeHHOW W3 JaHHOW B
pe3yJibraTe LETIOYKHU 3J€MEHTaPHBIX
npeoOpa30BaHUIA.

Pemienue CJIY MeT0oa0M mOC/I€10BATEIBHOIO
HCKJIIOYEeHHUsS Heu3BeCTHBIX (MeToaoM ["aycca).
Pemenue CJIY  merogoM  mOCIENOBAaTEIHLHOTO
UCKIIIOYEHHUS] Heu3BecTHhIX (Meromom [aycca).
PaBHocmiibHOCTH  mpousBosibHON  CJIIY  cucreme,
HMEIoLEeH  cTyneH4yarbld  Bua.  McecnenoBanue
CUCTEMBl  JIMHEWHBIX  YPaBHEHUNW IO  BHUAY
cryneHyaron CJIY, mnonmydeHHOM U3 JaHHOW B
pe3yJibTare LETIOYKHU 3JIEMEHTAPHBIX
npeoOpazoBanuil. OpxHoponueie CJIY; cBoiicTBa
pemeHuit ongHopoanoi CJIY.

JluHeilHasi  3aBHCHUMOCTb M  HE3aBHCUMOCThH
cucTeMbl apupMeTHYeCKUX N-MEePHbIX BEKTOPOB.
JInHeHas 3aBUCUMOCTh U HE3aBUCUMOCTH CHCTEMBI
apudMeTUYeCKnX N-MEPHBIX BEKTOPOB; CBOMCTBA
JIMHEHOM 3aBUCHMOCTH U HE3aBUCUMOCTH; KPUTEPUIL
JIMHEMHON 3aBHCUMOCTH, YCHJICHHBI KPUTEPUH.
DKBUBAJICHTHBIE CUCTEMBI BEKTOPOB.

basuc " paHr KOHEYHOH CHCTEMBI
apu@MeTHYeCKHUX N-MepHbIX BeKTOpoOB. ba3uc
KOHEYHOM CHUCTEMBbl apu(METHYECKHX N-MEpHBIX
BEKTOPOB; TeopeMa O CYIIECTBOBaHHMU Oa3uca
KOHEYHOM CHUCTEMBbl apu(METHYECKHX N-MEpHBIX
BEKTOPOB. Panr KOHEYHOI CUCTEMBI
apu@MeTHYeCcKux N-MEpHBIX BEKTOPOB; CBOMCTBA
paHra.

CrpoyeuyHblii paHr Marpuubl. Bbruucienue
CTPOYEYHOI'0 PaHra MATPHUbI NPHUBEICHHEM K
CTYNIEHYATOMY BHJY.

CrpoueuHblii  paHr  MaTpULBl.  DJIEMEHTapHbIE
peoOpa3oBaHus CTPOK MaTPHIIbl; HEM3MEHSEMOCTb
CTPOYEYHOTO paHra pu 3JIEMEHTaPHBIX
npeoOpa3oBaHuax. Marpuipl CTYEHYaTOro BHUAA;
CTPOYEYHBIM  paHr  CTYNEHYaTOU MaTpHLLbI,
BBIUMCICHUE  CTPOYEYHOIO  paHra  MaTpHUIsl
IIPUBEJICHUEM K CTYIIEHYaTOMY BH]Y.




PaBeHCTBO CTPOYe4YHOro M CTOJIOLOBOrO0 PaHIOB
marpunbl. Kpurepuii coBmectHoctu  CJIY.
CronOuoBBIA  paHT MaTpUIlbl; HEU3MEHSEMOCTh
CTOJIOIIOBOTO paHra MaTpHIbl MPU AJIEMEHTAPHBIX
IpeoOpa3oBaHuAX CTPOK. PaBeHCTBO CTPOYEUHOTO U
CTOJIOIIOBOTO PAHI'OB MATPHIIBL.

Kpurepuii coBmectHoctn CJIY  (Kponekepa —
Kanemnu). Opnopomnsie CJIY; dyHmameHTaIbHAS
cucreMa pemieHuit ogHopoanou CJIIY. Csa3p mMexay
pElIeHUsMA HEOJAHOPOJHOW M aCCOIMUPOBAHHOW C
HEl OJTHOPOJHOM CUCTEMBI JIMHEHHBIX YPABHEHUMN.

ManI/IHLI U onpeaecJanTe/In

Marpunbl. Onepanuu Hag marpunamu. [lonsrue
MaTpHIlbl; YacTHbIE BUIbI Marpull. Onepauuu Haj
MaTpulaMU; CBOWCTBAa OIEpauuid HaJ MaTpHUlaMHu.
TpaHcnioHMpOBaHWE MaTPUL; CBOMCTBA OIEpaLU
TPaHCIIOHUPOBAHMSI.

Oo0patumble MaTpuubl. BblumncieHue oOpaTHoi
matpunbl. Marpuunblii mMeroax pewmenuss CJIY.
OOpatumble MaTpHIlbl. OJEMEHTApHbIE MATPULBL;
BUJBl  DJJEMEHTAapHBIX  Martpul.  CBOIMMOCTH
DIIEMEHTAPHBIX  MPEoOpa3OBaHMK  MaTPUIBI K
YMHOXEHUIO €€ Ha HEKOTOPYI JJIEMEHTAPHYIO
MaTpuLy. Ycenosus o0paTuMOCTH MaTpuL.
[IpencraBienne oOpaTuMoOi  MaTpullbl B  BHJE
IIPOM3BEJICHUS 2JIEMEHTApPHBIX MaTpull. Beraucnenue
oOpaTtHOW MaTpuubl. MaTpuuHBIH METOJl pelIeHUs
CJIy.

IlepecranoBku. IHoacranoBku. I'pynna
MOACTAHOBOK cremeHH n. IloHsATHE NepecTaHOBKHU
U3 n DIEMEHTOB. IHBepcuM B IIEPECTAHOBKE.
YetHocTh mepecTaHOBKU. [IoHATHE MOACTAaHOBKH #-
HOH CTEICHHU. YerHOCTh IIOZICTAHOBKHU.
[TpousBenenne (KOMIO3MIMS) MOACTAHOBOK. ['pyrmima
MOJICTAHOBOK (CUMMETpHUYECKasl FPyIINa) CTeNeHH .

Onpenennrenn KBaJpaTHOM MATpPHUBbI.
Beruuciaenue omnpeneauTeNs. [TonsaTne
OnpeAenuTeNnss KBagpaTtHoOM Mmarpuuel. CBoiicTBa
ompenenutens.  MwuHOpHI W anreOpanydecKue
JOTIONHEHNA.  PasnoxkeHue — ompenenurens IO
JIIEeMEHTaM CTpPOKM U croyibna. Beiuucienue
ONpEAEINTENS KBaAPATHOW MaTPULIBI.

Onpenenurens mnpousBeneHus wmarpull. [lonstue
MHHOpa K-Toro mopsinka MaTpuibl. Teopema o paHre
MaTpullbl. BTopoil crmoco0 BbUMCIEHHS] OOpaTHOM
matpuuibl. Meron Kpamepa aiist pemenus CJIY.

AOcCTpaKTHBIC BEKTOPHBIE
NPOCTPAHCTBA

BekTopHoe npocrpanctBo. [loanpocrpancrso.
BekTopHOE TMPOCTPAHCTBO; MPUMEPHI BEKTOPHBIX
MPOCTPAHCTB; MPOCTEUIINE CBOMCTBA BEKTOPHBIX
MPOCTPAHCTB. [ToanpocTpaHcTBO; KpUTEPUIL
MOANPOCTPAHCTBA; CyMMa M mOpsAMas Ccymma
MOAMPOCTPAHCTB.




Bba3uc U pa3MepHOCTh KOHEYHOMEPHOTI 0
BEKTOPHOI0 MpocTpaHcTBa. JIMHEHHas 000J0YKa.
ba3uc u pazMepHOCTh KOHEUHOMEPHOTO BEKTOPHOTO
IIPOCTPAHCTBA; CBOWCTBAa Pa3MEPHOCTHU; MEPEXOi OT
OJIHOTO 0a3uca K IPyromy.

HN3omopdpuzm BEKTOPHBIX MPOCTPAHCTB.
N3omMopdu3M BEKTOPHBIX HMPOCTPAHCTB OJWHAKOBOM
pPa3sMEpHOCTH.

BekTOopHOEe  NPOCTPAHCTBO €O  CKAJSAPHBIM

YMHO:KEeHHEeM.

BekropHoe IIPOCTPAHCTBO co CKaJISIPHBIM
yMHOXkeHUeM. OpToroHanbHasi CHCTEMA BEKTOPOB.
[Tpouecc OpPTOTOHANIU3ALINH. OproronanbHoe

JOIIOJIHEHMEC K IIOAIIPOCTPAHCTBY.

EBKJINI0BO BEKTOPHOE MPOCTPAHCTBO. EBKIINIOBO

BEKTOpHOE  mpocTpaHcTBo.  Hopma  Bekrtopa.
OpTOHOPMUPOBAHHBII 6azuc eBKJIUI0BA
MIPOCTPAHCTBA. Hzomophuzm €BKJIUIOBBIX

IIPOCTPAHCTB OJIMHAKOBOM pa3MEpPHOCTH.

JInHeliHbIe OnIepaToOpbI

Jluneiinble  oTOOpakeHUs u onepaTopbl
BEKTOPHBIX NpoOCTpaHcTB. MaTpuna JMHeHHOro
oneparopa. JluHeiiHble 0TOOpaXEHUsSI U ONEPATOPHI
BEKTOPHBIX IPOCTPAHCTB. 3aJlaHUe JIMHEHHOro
OTOOpaXeHUsI C TIOMOIbIO 00pa3oB  Oa3HCHBIX
BEKTOpOB. Matpuna nuHeiiHoro oneparopa. Casi3b
MCXKAY KOOPAWHATHBIMU CTOJ'I6II3MI/I BCKTOPOB X H

o(x) Cassp MEXIY MAaTpULlaMM  JIMHEWHOIO
orneparopa OTHOCHTEIBHO pa3IUYHBIX 0a3HCOB;
nojo0ue MaTpull.

O0J1acTh 3Ha4YeHUI U PAHT JIMHEHHOI0 oneparopa.
Slnpo u nedexT JuHeiiHOro omeparopa. AJiredopa
JIMHEHHBIX onepaTropos BEKTOPHOIO0
npocrpaicrBa. OOnacTe 3HaueHUWH W paHr
JUHEHHoro omeparopa. SAapo u nedext JUHEHHOro
oneparopa. O6paTuMble IMHEHHbIE OTEepaToOPhI.
Anrebpa  JIMHEWHBIX  ONEpPATOPOB  BEKTOPHOTO
npoctpaHcTBa. M3omopdusm anreGpbl JIMHEHHBIX
ONepaTOPOB U MOJHON MAaTPUYHOMN aJIr€OpBHl..

CoOcTBeHHbIE BEKTOPHI U COOCTBEHHbIE 3HAYEHUSA
JHuHeliHOro omeparopa. CoOCTBEHHbIE BEKTOPHI U
COOCTBEHHBIC 3HAUEHUS JIMHEHHOTO oOmepaTopa.
XapaKkTepuCcTUYECKOe YpaBHEHHE. JInnelinble
ONEepaToOpsl C MPOCTBIM CHEKTPOM. YCIOBUSA, IpH
KOTOPBIX MaTpHIia 1ojo0Ha TUaroHaJbHON MaTpULe

Jleknuu

— 1 kypc, 2 cemecTp

DJieMeHTbI TeOPHH TPyni

Hoayrpynmnsl. I'pynna MOJACTAHOBOK Ha
MHoxkectBe M. Teopema Komm. Ilomyrpynmer.
Monouasl. OOOOIIEHHBII 3aKOH aCCOILIMaTUBHOCTH
s nonyrpynn. Iloarpynmel. I'pymnmna moacraHOBOK
N-HOW cTeneHu. ['pynna moJAcTaHOBOK Ha MHOKECTBE
M. Teopema Kanu.




OTHolleHNe CpaBHEHUSI MO MNOATPYNINE W €ro
cpoiictBa. Hopmauabhblii jgeaurtennb. Paxkrop-
rpynna. OTHOLIEHUE CpaBHEHUS 110 OATPYIIIE U €ro
cBoiictBa. IIpaBple U J5eBble CMEXHBIE KIIACCHI.
Teopema Jlarpanxa u ee ciuencrtBus. HopmaibHbIi
genutenb.  Kpurepuilk  HOPMaIbHOrO — JEIMTENIA.
@akrop-rpynma.

I'omomoppusmbl u  u3omMopdu3Mbl  TpPYMIL
Teopema 00 3nuMopdusmMax st TIpyHIL
I'omomopdusmbl 1 u3oMopdusmel  rpynm. Sapo
romomoppuszma. Teopema 00 smmMopduzMax yis

TpYIIIL.

IHopsaaoxk »3jemenra rpynnbl. Iukiaudeckue
rpynnsl. [lopsaok sneMeHTa rpymnmsl, €ero CBOMCTBA.
[Muknuueckue rpynnel, ux onucanue. lloarpymmsr
UKIMYeckux rpynn. M3omopdusm OGeckoHeuHbIX
HUKIUYECKUX  TPYII; HU30MOp(QU3M  KOHEYHBIX
LUKINYECKUX IPYIII OAHOTO NOPSIKA.

DJIeMEeHThI TeOPUH KOJIell

Hneannl koabna. CpaBHeHHs U KJIACCHI BHIYETOB
no ugeany. OnpeneneHue uiaeana Koibla, IPUMEpPbI
uaeanoB; kputepuil uaeana. Cymma U nepeceueHue
uaeanoB. OTHOLIEHWE CpaBHEHHS MO UAcaly B
KoJblle U ero cpoiicTBa. OmpezneneHue U CBOWCTBA
KJIACCOB BBHIYETOB IO HJEaly.

daxkTop-KkoJb10. Teopema 00 3mumopdusmax 1Jia
KoJeln. Buabl koJielr.

CymMMa U Ipou3BeJIeHuE CMEKHBIX KJIAaCCOB KOJIbLIA
no uneany. Teopema o dakrop-kosble. Moppusmsl
koner.  fnapo  romomopdusma. Teopema 00
snuMopdu3Max Juis Koiel. Buasl komer: o0iacTb
L[EJIOCTHOCTH, KOJIBLIO TJIaBHBIX UJieaos,
(dakTopHuaIbHbIe U €BKIUI0BBI KOJBIIA.

MHuoro4/eHsl

Ko/ib110 MHOTO4JI€HOB OT OHOW NMEepPeMEeHHON Haj
00J1aCTHI0 EJOCTHOCTH.

Konplio MHOTOUYJEHOB OT OAHOM NEPEMEHHOW Haj
0011acThI0 11eIOCTHOCTH. OTHOILIEHUE NEIUMOCTH B
KOJIbIIE MHOTOYJICHOB.

JleleHne MHOTOYJI€HA HA ABY4YieH, Teopema be3y.
Jlenenue MHOTOWJIeHa Ha JBY4WIeH, Teopema besy.
Cxema T'opuepa. KopHu MHorousnena; HamOosbliee
BO3MOXXHO€ YHCIIO KOpPHEH MHOTOWIeHa Haj
00JacThI0  TETOCTHOCTU.  AsreOpanueckoe |
(GYHKIIMOHATBPHOE PABEHCTBO MHOTOWIECHOB HaJl
OECKOHEUHOM 00JIaCThIO IEJIOCTHOCTH.

Ko.b110 MHOTOYJIEHOB HAJ1 MOJIEM.

Konbito MHorowienoB Haa mnonem. Teopema o
neineHuu ¢ ocratkoM. Hanboapmuii o0muii AeIUTeENb
MHOTOWIECHOB;  aJirOpuT™  EBKIMAa;  JHUHEHHOE
paznoxenne HOJI nByx mMHorowieHoB. Haumensuiee
o011ee KpaTHoe.




HenpuBoaumsbie HaJ JaHHBIM MmoJieM
MHOT'0YIEHbI. DaKkTOPHATBHOCTD KO0JIbIIA
MHOTOYJIEHOB HaJl IOJIEM.

[IpuBogMIMBIE ¥ HENMPUBOAMMBIC HAJl IAHHBIM I1OJIEM

MHOT'OYJICHBI. Pa3znoxxenune MHOIO4JIeHa B
IIPOU3BEICHUE  HOPMHUPOBAHHBIX  HENPUBOAMMBIX
MHOXHUTENEH. dopmainbHas [IPOU3BOAHAS

MHorouwieHa; (opmyna Teinopa. KpatHeie kopHU
MHOTO4JICHA.

Koasmo MHOTOYJIEHOB oT HECKOJIbKHX
nepeMeHHbIX. OnpeneneHrue Kojiblla MHOTOYJICHOB
OT HECKOJIbKMX TepeMEHHbIX. {PaKTOpUAIBHOCTh
KOJIbI]a MHOT'OYJIEHOB OT HECKOJBKHX MEPEMEHHBIX
HaJ TOJIEM. CreneHb OJHOUJICHA.
Jlexcukorpaduyeckoe yrmopsjaodeHHe OJHOUICHOB U
€ro CBOWCTBA. BpICIIMK WIEH NPOU3BEICHUS [BYX
HEHYJIEBBIX MHOTOYJICHOB.

Cummerpuyeckue MHOI'04J/ICHBI. OcHoBHasn
TeopeMa O CHMMETPHYECKHX MHOIOYJIeHaX.
OnpeneneHue  CUMMETPUYECKOTO  MHOIOYJICHA.
JleMMa 0 BbICHIEM WIEHE CHUMMETPUYECKOTO
MHoroudsaeHa. OCHOBHasi TeopeMa O CUMMETPUYECKUX
MHorouneHax. IIpakTuueckuil crnoco0 BBIpaKEHUS
CUMMETPUYECKOTO MHOTOYJIEHA YEPE3 DJIEMEHTAPHBIC
CUMMETPUYECKHUE.

Auredpanyeckast 3aMKHYTOCTb 1oJI
KOMILIEKCHBIX 4Mceld. Jlemma o MHorouneHe 0e3
cBOOOJHOrO uieHa. JleMMa O BO3pacTaHUM MOJYJIS
MHorowieHa. Jlemma [lanambepa. OcHOBHasi Teopema
anreOpbl.  Pa3nokeHue MHOrowieHa HaJl MOJeM
KOMIUIEKCHBIX 4YMCEJ B IPOU3BEACHHUE JMHEHHBIX
MHOxuTene. opmynel Buera.

MHoro4/jieHbl OT OJHOH NMEPeMEHHOM HA MOJIAMH
R m Q. ConpskEéHHOCTP MHHUMBIX KOpHEH
MHOTOYJIeHa ¢ AEMCTBUTEIbHBIMU KO3 (UIIUEHTAMH.
Pasnoxxenne MHOTrO4JIEHa HaJl 0JIEM
JENCTBUTENbHBIX yucen B MIPOU3BEICHNE
HENPUBOJUMBIX MHOXXHUTEIEH. MHOroOwIeHbl Haj
MoJIeM  palMOHalbHBIX  uucen.  Llemsle
palOHaJIbHBIE KOPHU MHOTOWIEHAa C  IEJIBIMU
kodp¢unuentamu.  Kputepuit  HENMpUBOAMMOCTH
Oli3eHIuTeNHa.

Pemienue ypaBHeHMilT TpeTbeil M 4eTBEPTOI
CTENEeHH.

Pemennie ypaBHeHM TpeThell cTeneHu 1no Gopmynam
Kappano. Pemenue ypaBHeHUI 4eTBEPTOMl CTENEHM
MetoqioM Deppapu.

Pacummpenust mosiei

Crpoenne NPOCTOro ajredpanyeckoro
paclIupeHust noJsl.

Anrebpanueckuii Hajx TOJEM 3JEMEHT U €ro
MUHUMATbHBIN MHOTOUJIEH; HENPUBOJUMOCTh
MHUHUMAJIbHOTO MHOTOYJICHA; CTEMEHb




aNreOpanyecKoro Haj MoJieM dJieMeHTa. TeopeMbl O
CTPOCHUHU TIPOCTOTO aNreOpandecKoro paciIupeHus

IOJIA.
Asredpanyeckue M TPAHCHEHJIEHTHBbIE YHCJA.
OcBoOOXIEHNE oT anredpanvecKoi

UPpPAllMOHAIBHOCTH B 3HaMeHaTelne  JpoOH.
Anrebpanueckue U TPAaHCLIEHEHTHbIE YHUCIIA.

YciaoBue paspemiMMOCTH YpaBHEHMHl Tperbeil
CTeNeHd B KBaJApaTHbIX pagukanax. [lonsarue
pa3pelnumMocTu YpaBHEHUA B KBaJIPaTHBIX
panukanax. YCIOBHE PAa3pellUMOCTH YPABHEHMU
TpEeTbEed CTENEHM B  KBAJpaTHBIX paJuKasax.
IIpuMepsl TeOMETpUYECKHX 3anad, CBOAAIIUXCS K
YpaBHCHHUAM, HEpa3pCIINMbIM B KBaJApaTHBIX
pajuKaax.

HpaKTI/I‘IeCKI/Ie 3aHATUA

HaumenoBanue pasnena Conepxanue
(MOyJIs1) M CITATLJINHbI

IIpakTnueckue 3ansaTus — 1 Kype, 1 cemecTp

BI)ICKa?,I)IBaHI/I?I; JJOTHUYCCKUC ornecpanruu Haza
BBICKA3bIBAHUAMMU.

JIEMEHTBI TEOPHHM MHOKECTB
MHuosecTBo. Onepanyy HaJ MHOKECTBAMH.

H JIOTUKH
HpeI[I/IKaTBI. KBaHTOpLI. 3amuch MaTeMaTHYECKUX

YTBEPKACHUM B BHUJIe (DOPMYJI JIOTHMKU IPETUKATOB.

bunapHble OTHOWIEHHs. buHapHbBIE OTHOIIEHMS Ha
MHOXECTBE U UX CBOWCTBA.

OrtHouIeune JKBUBAJICHTHOCTH. OrtHOIIEHNE

bunapuble  OTHOLUEHUS W
MOPsIIKA.

0TOOpaKEeHUA —
P OtoOpaxkeHue (QyHKUMS); BHUIBI OTOOpPaXKEHHII.

Komno3zuius otobpakeHui.

KonTponbHas padorta Ne 1

bunaphsble anreOpandeckue onepauuu. I pynmbl

Cucrema HaTypaJlbHbIX YHUCell. [TpuHIMT
MaTeMaTUYECKON MHIYKIIMU

Komena. Komeno menwsrx uwmcen. Ilonsa.  Ilommose;
pacIIMpeHne moist

Anrebpanueckass W TPUTOHOMETpHYEecKas (HOpMBbI
KOMIIJIEKCHOTO qucia. Omnepanyu HaJl
KOMIUIEKCHBIMH ~ YUCJIaMH B ajredpanyeckod U
TPUTOHOMETPHUECKOHN opMax

AJreopsl

KopHu nN-HON CTeNmeHM W3 KOMIUIEKCHOTO YHCIA.
KopHu u3 eqnHAEbL.

Konrtposnbnas padora Ne 2

Apudmernueckoe Pemenne CJIY  MerogoM  IOCIIEIOBAaTEIBHOTO
N-MepHoe BEKTOPHOE | UCKJIIOYEHUS HEU3BECTHBIX (MeTonoM ["aycca)
NPOCTPAHCTBO M CHCTEMBbI

JUHEHHBIX anreopanyeckux | Pemenne CJIY  meTomoM  MOCIEI0BATEILHOTO
yYPaBHEHUil MCKJIIOUEHHS] HEM3BECTHBIX (MeTooM ["aycca)




JInHeiiHag 3aBUCUMOCTb U HE3ABUCHUMOCTH CHUCTEMEI
apuMeTHYECKNX N-MEPHBIX BEKTOPOB

baszuc u paHr KOHEUHOW CHCTEMBI aApUPMETUUECKUX
N-MEPHBIX BEKTOPOB

CrpoueuHbli  paHr  MaTpPHULIBL. Brruucnenue
CTPOYEYHOI0 paHra MaTpULbl IPUBEACHUEM K
CTYNIEHYaTOMY BUIY

Kpurepuii  coBmectHoctn  CJIY  (Kponekepa-
Kanemnu). Onnopomusie CJIY; ¢yHaameHTanbHas
cucrema pemieHu ognopoanon CJIY

KonrpossHas pabora Ne 3

Marpuiipl. Oniepaiuy HaJl MaTpuliaMu

Bbruucnenne o0paTHOH MaTpuibl C  OMOLIBIO
AJIEMEHTApHbBIX IIpeoOpazoBaHuil. MaTpuyHbIi METOA
pemenus: CJIY

Martpuubl 4 onpeneTuTe Onpenenurens KBaApaTHOM MaTpulibl. Beruncienue
ONPEACIUTENS.

Bbruucnenne 0oOpaTHOH MaTpuibl C  TOMOIIBIO
npucoeauHeHHo Martpuubl. Merton Kpamepa s
pewenus CJIY

BextopHoe mpoctpanctBo. basuc u pasmepHOCTbH
KOHEYHOMEPHOT'0 BEKTOPHOT'O MPOCTPAHCTBA

H3oMoph13mM BEKTOPHBIX TPOCTPAHCTB

BekropHoe MPOCTPAHCTBO co CKaJIIPHBIM

AOCTpaKTHBIE BEKTOPHbIE
yMHOXeHHEeM. OpTOroHajbHas CHCTEMa BEKTOPOB.
NMPOCTPAHCTBA
IIpouecc oproroHanu3anuu
EBknnnoBo BEKTOpPHOE MIPOCTPAHCTBO.
OpTOHOPMHUPOBAHHBII Oazuc €BKJIM0BA
MIPOCTPAHCTBA

Marpuua nuseitHoro onepartopa. O61acTb 3HaYeHUN
U paHr JMHEHHoro omeparopa. Sapo u nedekr
JIMHEHHOT0 oIeparopa

JInHeliHbIe OnIepaToOpbI
CoOCTBEHHBIE BEKTOPHl M COOCTBEHHBIC 3HAYCHHS

JIMHENWHOTO oneparopa

KonTponbHas padota Ne 4

IIpakTnueckue 3ansaTus — 1 Kypc, 2 cemecTp

[Tonyrpynmel. MoHouapl. ['pynma moacTaHoBOK Ha
MHO)kecTBe M. Teopema Kanu.

OTHolIEHNE CpaBHEHHs [0 TOATPYyNIE U  €ro
cBoricTBa. Hopmanbnbiii genurens. @akrop-rpynna

DJIeMEeHThI TEOPUH IPYIII
P Py ["omoMopdu3MbI 1 H30MOP(U3MBI TPy

ITopsinok snemenTa rpynnsl. [{ukinueckue rpymnmsl.
Teopema Jlarpanxka

KonrposbHas pabora Ne 5

I/Illea.]'H)I KOJIbIIA. CpaBHeHI/Ifl " KJIACChbI BBIYCTOB IIO
DJIeMeHTBhI TeOPUH KOJIeLl naeany. akTop-KoabpLo

Mopdusmsl Koserr.

Konb11o MHOTOWIEHOB OT OJHOW MEpEeMEHHOM Haj
MHoOro4wieHbl 00J1acThIO0 11EJIOCTHOCTH. OTHOILIEHUE NEIUMOCTH B
KOJbI[€ MHOTOYJIEHOB




[enenne MHOrouwieHa Ha JBYWIEeH, TeopeMa be3y.
KopHu MHOrOUNIEHA

Teopema ©0 JeneHMM C OCTaTKOM B KOJbLE
MHOTOYJICHOB Haja mojieM. HamOonbmmii  oOrwmii
JIEJIUTENb MHOTOYJICHOB; aIrOpUTM EBKIMa
[IpuBoaMMBIE U HEMPUBOAUMBIC HAJl IAHHBIM I10JIEM
MHOT'OUJICHBI. dopmanbHas IIPOU3BOHAS
MHorowieHa. Kparasle KOpHU MHOTOWIEHA
Cummerpuueckue  MHorowiensl.  [IpakTuueckuit
croco0 BBIPAKEHUS] CUMMETPUUYECKOr0 MHOTIOYJICHA
4yepe3 3JIEMEHTAPHbBIE CUMMETPUYECKUE

OcHoBHast ~ TeopemMa  anreOpsl. Paznoxenne
MHOIOWIEHa HaJ I[0JIEM KOMIUIEKCHBIX 4YHCEl B
IIPOU3BEJICHNUE JIMHEWHBIX MHOXUTENEH. DOopMyIIbl
Buera

MHoOrowieHsl OT OJJTHOM MepeMeHHON HaJ mojieM R
MHOTrOowWIeHBI HAJ| OJIEM PAIlMOHAJIBHBIX YHCETT
Pelenre ypaBHEeHUI TpEeThell 1 YETBEPTOM CTEIEHU

AnreOpanyeckuii HaJ TOJIEM DJJIEMEHT U €ro
MUHUMANbHBI ~ MHOrOoWwieH. (OcBOOOXIEHUE OT
Pacumpenust nmoieit anredpandyeckol MppalMOHAIBLHOCTH B 3HAMEHaTelle
JIpo0OHu.

Anrebpanyeckue U TPAaHCIEHJEHTHBIC Yncia

6. JABOPATOPHBIN IPAKTUKYM

JlaGopaTopHbIil MPAaKTUKYM 1O alnredpe yueOHbIM IUIAHOM HE NMPEAYCMOTPEH

7. IPUMEPHASA TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)

KypcoBoii npoekT (paboTa) o anreOpe yueOHbIM IJIAHOM HE IPEyCMOTPEH
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2004.-272c.

5. Kprouxos, HHU. Kprouxkosa, B.B. COopHHMK 3agaHuii 1o anrebpe.
[Tekct]: yueOnoe mocobue mist By3oB/ H. U. Kproukos, B. B. KproukoBa. — M.:
Axanemus, 2007. — 192 c.

6. Yynuna, E.J. Begenue B anreOpy. [Tekct]: yueOHO-mMeToanuecKoe
nocobue amns cryneHToB By3oB / E.W. Uynuna; Antaiickas roc. akagemus oop-s um. B.

M. llykumuna. — buiick: ®I'bOY BIIO «AT'AO», 2011. - 72 c.

B) IpOrpaMMHoe obecrieyeHue:

1. PabGora Ha KOMIIBIOTEpE IPOBOAUTCS C MCIOJIB30BAaHUEM JIMIIEH3UOHHBIX BEpPCHM
ornepannonnoi cucremsr Microsoft Windows XP Prof.

2. Ins pa®oThl B OMOIMOTEKE UCHOIB3YETCSl OOIIEBY30BCKOE JIMIIEH3MOHHOE ITPOrpPaMMHOE
obecrieuenne «Mpbuc-64», B cocraBe kotoporo BxomiTr APM «Karamormzatop», APM
«Yuratens», APM «Aamunuctparop», APM «Komrutektatopy, Web-Hp6uc (CZ39.50)

3. Jlunenzuonnas nporpamma AVYII (IllaxTer) — koMIuiekc «IEKTPOHHBIE BEIOMOCTH

r) 6a3bl JaHHBIX, HHGOPMALIMOHHO-CIIPABOYHbIE H IIOUCKOBbIE CHCTEMbI:
1. HatmmonaneHnsrit 1iudpoBoit pecype Pykont. Pexxum noctyna [http://www.rucont.ru/].
2. YHuBepcuteTckass Oubnuoreka oH-naiiH. Pexxum pocrtyna [http://www.biblioclub.ru/]. 0)
uHTEepHET-pecypcsl 1. http://www.4p.ru 2. http://marketing.com.ru

1) IlepeueHnb yueOHO-MeTOAMYECKOT0 0OecniedeHHs JIsl CAMOCTOATEIbLHOMH padoThI
o0y4aromuxcs M0 JUCHUIIHHE:
1. Opranuzanus camMOCTOSITENIbHOM paOOThl CTYACHTOB B YUPEXKIECHUU BBICIIETO 0Opa30BaHUA
[Tekcr]: metomuueckue pekomenmanuu / Coct.E.b. Many3una, E.D. Hopuna; Antaiickas roc.
Axanemus o0p-g uM. B.M. lllykmuna. — buiick: ®I'bOY BIIO «AI'AO», 2014. — 84 c.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJIMHBI

HanmeHoBaHKe MOMEIEHHH 171 IPOBEICHNUS BCEX BUIOB YUSOHOHU NEATEIbHOCTHU, IPEAyCMOTPEHHON Anpec (MecTomONIOXKEHHE)

y4eOHBIM IUIAaHOM, B TOM YHCIE IMOMEIICHHUsS Ui CaMOCTOSTENbHOM pabOoThl, ¢ yKa3aHHEM IIepeyHs | ITOMEIICHHUH IS MPOBEICHHS

OCHOBHOTO 000pY/IOBAaHHUS, y4eOHO-HATIISAHBIX ITOCOOHIA M HCTIONB3yEMOT0 TIPOrPaMMHOTO 00eCTIeUeHH s BCEX BHUJIOB Y4YEOHOH IEATEIBHOCTH
TIpeyCMOTPEHHON

peanuzanu 0opa3oBaTebHON

HalMEHOBAaHUE  OpraHM3alvy,
KOTOPOH 3aK/IIOUEH JIOTOBOP)

y4eOHBIM  IUIaHOM (B ciy4ae

nmporpamMMmbl B ceTeBoil  (opme
JIOTIOJTHUTEITEHO yKa3bIBaeTCs

Ayn. 185 Poccuiickast ~ ®enepaums, 659333,
VuebHasi aymuTopust A TPOBEACHUS 3aHATHH JICKIMOHHOTO THUIA, 3aHATHI CEMHHApCKOro THma, | AnTaiickuii kpaif, r. buiick, yi.

KypCcOBOTO INIPOEKTUPOBAHUS (BBINONHEHMS KypCOBBIX pPaboT), TpYyNIOBEIX U HMHANBUAYalbHBIX | Bmammmumpa Koponenxo, . 53
KOHCYJbTaLlUMH, TEKYILETO KOHTPOJISI U IPOMEXKYTOUHOM aTTecTalluu

CrenpanusupoBaHHas MeOeIb.

Texuudeckue cpecTBa 00yUSHHUS: HAIMYHE MOAKIIOUCHUS K ceTH MHTepHeT, IepeHoCHOe 000pyA0BaHUE




Ayn. 202 CnopTuBHBIH 3a1

Poccuiickas ~ depepanns,

659333,

VuebHasi aymuTopusi A TPOBEACHUS 3aHATUI JIEKLIMOHHOTO THUIA, 3aHATHIl CEMHHAPCKOro Tuma, | AunTaiickuii kpaif, r. buiick, ym.
IPYNIOBBIX U MHJMBU/yaIbHBIX KOHCYJIbTALMN, TEKYILIETO KOHTPOJIS U IPOMEXYTOYHOH aTTecTaluu Bnanumupa Koponenko, 1. 53
CreranusupoBanHasi MeOenb: CHOPTUBHBII HHBEHTAph, CIOPTHBHOE 000PyAOBaHHE
Ayn. 212 Poccuiickass ~ ®epepaums, 659333,
VYuebHast aymuropust A8 NPOBEASHUS 3aHATHH JIEKIMOHHOTO THUIIA, 3aHATHH CEMHHApPCKOro THNA, | AnTaiickuii kpaif, r. buiick, ym.
KypcOBOTO INPOEKTUPOBAHUS (BBINOJNHEHHS KypCOBBIX pPaboT), TPYNNIOBBIX U HHIMBUAyalbHBIX | Bmagmmumpa Kopoaenxo, n. 53
KOHCYJIbTAIMH, TEKYILEro KOHTPOJIS U IPOMEXYTOYHOH aTTecTaluu
CrenuanusupoBanHas MeOenb. TexHHYecKHe CpeAcTBa OOyYeHUs: HaIW4He IOAKIIOYEHHS K CeTd
HHTepHeT, nepeHocHoe 000pyIoBaHHe
Ayn. 213 Macrtepckast TpyIIIOBOrO IPOSKTHPOBAHHS Poccuiickas ~ Denmepamust, 659333,
VYueOHast ayJUTOPHS JUTS IPOBEICHHS 3aHATHHI JEKIIMOHHOTO THIIA, 3aHATHII CEMHHAPCKOT'O THUIIA, Antaiickuii  kpaif, r. buiick, ym.
KypCOBOT'O IIPOEKTHPOBAHUS (BBIIOJIHEHUS KYPCOBBIX PabOT), IPYIIIOBBIX U HHANBHUYaJIbHBIX Bnamumupa Kopoierxko, 1. 53
KOHCYIbTallli, TEKYIIETO KOHTPOJIS U IPOMEXKYTOUHON aTTecTalliu
CrenuansupoBanHas MeOenb. Texanueckue cpencTsa o0ydenus: KoMmnbiorep Uit mpenofaBaTens,
HPOEKTOP, JOCKA UL IIPOEKTOpA, HAIMYHE TOAKIIOYEHNUS K ceTu MHTepHeT, nepeHocHoe 000pyA0BaHHe.
Ilepeyenb nuyeH3UOHHO20 NPOPAMMHO20 obechederus. Pexeusumbl noomeepiucoaoue2o OoKyMeHma
Onepayuonnas cucmema Astra Linux Special Edition penus CMOJIEHCK Ogucnblii nakem P7-oguc.
Ipogeccuonanvhuiil (deckmonosas eepcus) OOyuaiowuil KOHMERNm No ecmecmeeHHbIM HAYKam OUoI02ul,
Xumuu u usuke 01 yuenuxa\npenooasamens
Microsoft Windows7 PRO Ne muuensuu 47775091,
Microsoft Office7 Pro Ne mumensun 44811748
Anmueupyc Kacnepckozo Cybnuyensuonnuiii 002060p Ne6206 om 11.12.2023 Jluyensusn Ne 9kesj-cvidu-
€s39n-3v42¢(250)
CIIO no JIHMIeH3HOHHBIM COTJIAINEHHSM B CBOOOAHOM PACHpPOCTPaHEHHH, B TOM 4YHCJe IO
GNUGeneralPublicLicense u anaioram:
Adobe Flash Player, Adobe Reader, 7-Zip, AIMP3, Foxit Reader, Google Chrome, K-Lite Codec
Pack, Mozilla Firefox, Ashampoo Burning Studio 6 FREE, Far Manager, Open Office 4, FileZilla,
GIMP, Blender, WinDjView, Inkscape, InternetCensor, Non Vigual Desktop Access (NVDA), Aiipen
v2.3— pepakTop Tecros, LibreOffice
Ayn. 229 Poccuiickas ~ ®epepaums, 659333,
VYueOHast ayauTopusi JUIs TPOBEACHHS 3aHATHH JICKIMOHHOTO THIA, 3aHATHH CEMHHApCKOro THma, | Antaiickuii kpadd, r. buiick, yi.
KypcOBOTO INIPOEKTUPOBAHUS  (BBIOJHEHHS KypCOBBIX pPaboT), TPYNIOBBIX M HMHIMBHIyalbHBIX | Brammmumpa Koponenko, . 53
KOHCYJbTAaLlUH, TEKYILEro KOHTPOJIS U IPOMEXYTOUHON aTTecTalluu
CrernpanmsupoBanHast MeOenb. TexHIYecKHe cpencTBa 00ydeHHs: KOMITBIOTEPBI, HAJIMIUe MOAKITIOYCHIS K
cetu MHTEpHET, IepeHOCHOE 000pyIOBaHHE.
Ilepeuens nuyensuonno2o npospammnozo obecneyenus. Pexeusumol noomeepacoaioujeco 00KymMeHma
OC Windows 10PRO /PQR OEM Kourpakr Nel9/5-DA or 18.11.2019 (IloctaBka mporpamMMHO-
anmapaTHoro kominrekca CTyeHT)
Microsoft Office - 2019 (kopoGounas Bepcus)
Jlorosop noxeptBoBanus ot 04.03.2020
Anmusupyc Kacnepckozo Cybauyensuonnviii 0o2oeop Ne6206 om 11.12.2023 Jluyensus Ne 9kesj-cvidu-
€s39n-3v42¢(250)
Koncyastant ILmioc
Jorosop Ne26 ot 28.12.2023r OOO «¥Opxomm»
Movavi Video Editor Academic Edition 2020
JInnen3noHHEIN 10TOBOP Ha MCIONB30BaHHE IPOTpaMMHOro obecreuenus ot 26.02.2021r
Movavi Photo Editor 6
JInneH3noHHBIH TOTOBp HA UCIOJIB30BAHHE MIPOrpaMMHOro obecrneyenus ot 26.02.2021r
ITAK NITRINO
Kontpaxt Nel19/5-DA ot 18.11.2019 (ITocTaBka mporpaMMHO-aNnapaTHOro KOMILIEKCa
Astra Linux Special Edition
LibreOffice (TekcTOBBII pesakTop, TaOIMYHBIN pelakTop, MporpaMMa MOJrOTOBKH NPE3EHTAINH, MEXaHH3M
nojxrodenns K BHemHnM CYB /], BeKTOpHBII rpadudecknii penaktop, penaktop Gopmyr)
Peoaxmop pacmposoii epaduxu
GIMP v2.8.14
Bocnpoussedenue myrbmumeoua
alsa v1.0.25
VLC v2.2.2
JInuensuounsiii gorosop Ne PBT-14/1617-01-BY3 mna mnpepocTaBieHHE IpaBa HCIIOIb30BAHUS
nporpammel it 9BM ot 09.11.2017r
CIIO no JMUIEH3MOHHBIM COIVIAIIEHUSM B CBOOOJHOM pAacCHPOCTPAHEHMHU, B TOM 4YHCJIEe MO
GNUGeneralPublicLicense u ananoram:
Adobe Flash Player, Adobe Reader, 7-Zip, AIMP3, Foxit Reader, Google Chrome, K-Lite Codec
Pack, Mozilla Firefox, Ashampoo Burning Studio 6 FREE, Far Manager, Open Office 4, FileZilla,
GIMP, Blender, WinDjView, Inkscape, InternetCensor, Non Vigual Desktop Access (NVDA), Aiipen
v2.3— penaktop Tectos, LibreOffice
Ayn. 234 Poccuiickast ~ ®enepaums, 659333,
VyeOHast ayauTOpUs JUISL TIPOBEICHWsS 3aHATHH JIGKIMOHHOTO THIIA, 3aHATHH CEMWHApCKOro THMa, | Anraiickuii kpaif, r. buiick, ym.
KypCOBOTO INIPOEKTUPOBAHUS (BBINONHEHMS KypCOBBIX pPaboT), TPYNIOBBIX U HHIMBHAyalbHBIX | Bmammmumpa Kopoxenxo, x. 53
KOHCYJbTaLlUMH, TEKYILETO KOHTPOJISI U IPOMEXKYTOUHOM aTTecTalluu
Ayn. 235 Poccmiickas  ®epepanms, 659333,
VuebHasi aymuTopusi A TPOBEACHUS 3aHATHH JICKUIMOHHOTO THUIA, 3aHATHI CEMHHAPCKOro THma, | AnTaiickuii kpaif, r. buiick, ym.

KypCOBOTO  NPOEKTHUPOBAHMUs  (BBIMOJIHEHHS KypCOBBIX paborT),
KOHCYJIBTAIH, TEKYIIEr0 KOHTPOJISL M IPOMEKYTOYHOI aTTeCTALUN

TPYNIIOBBIX W HWHAUBUAYAIBbHBIX

Bnanumupa Koponenko, 1. 53




CrennanusupoBanHas MeOenb. TeXHHMYecKkMe CpEACTBa  OOyYeHHs: MHTCPaKTHBHAs MaHENb C
BBIYUCIHUTENBHEIM Os10koM ToBapuslii 3Hak: IKAP, MoOunbHEI yaeOHBIH Ki1ace (24 HOYTOyKa ¢ TeIeKKOi
JUISL XpaHEHHUS ¥ TIOA3aPSIIKK) HAJIMYKe HOJKIIOUeHHs K ceTh MHTepHeT.

Tlepeuens nuyensuonnozo npospammmuozo obecneyenus. Pexgusumel noomeepcoaroujeco OOKyMeHma
Hrmepaxmugnulil KOMRIEKC ¢ 8bIYUCIUMENbHBIM OI0KOM U MOOUNbHbIM Kpenienuem T10 1kar
Koumpaxm 14-94 om 18.08.22 OO0 «Py/lucnauxcy

Onepayuonnas cucmema Astra Linux Special Edition peauz CMOJIEHCK Oguchuiii nakem P7-
oguc. Ilpogheccuonanvruiii (deckmonosas eepcus) Obyuarwuii KOHMEHM NO ecmecmeeHHbIM
Haykam buonocuu, Xumuu u gusuxe 0is yuenuka\npenooagameis

Koumpaxm Ne9-2A4/2022 om 16.08.2022 OO0 Ymuxa

Anmuesupyc Kacnepckozo Cybnuyensuonnvii 0o2osop Ne6206 om 11.12.2023 Jluyensus Ne kesj-cvidu-
€s39n-3v42¢(250),

CIIO no JIHMIeH3HOHHBIM COIJIAINEHHSM B CBOOOJAHOM pACHpPOCTPaHEHHH, B TOM 4YHCJe IO
GNUGeneralPublicLicense u anaixoram:

Adobe Flash Player, Adobe Reader, 7-Zip, AIMP3, Foxit Reader, Google Chrome, K-Lite Codec
Pack, Mozilla Firefox, Ashampoo Burning Studio 6 FREE, Far Manager, Open Office 4, FileZilla,
GIMP, Blender, WinDjView, Inkscape, InternetCensor, Non Vigual Desktop Access (NVDA), Aiipen
v2.3— penakrop Tectos, LibreOffice

Ayn. 239

VuebHast ayauTopus Jid TIPOBEACHUSA 3aHATHH JICKIITHOHHOT'O THIIA, 3aHATHH CEMHUHAPCKOIro THIIA,
KYpCOBOTO IPOEKTHPOBAaHUS (BBINOJIHEHUS KYpPCOBBIX pPabOT), TPYNNOBBIX M  HMHAUBHIYaJIbHbBIX
KOHCYJIbTAllMH, TEKYLIEro KOHTPOJIS U IPOMEXYTOYHOM aTTecTalul

CrenuanusupoBanHas MeOenb. TeXHn4YecKne cpeacTBa 00ydeHns: MOOMIBHEIH IPOrpaMMHO-
ammapatHelid KoMIuieke HOyTOyk Acer Nitro5 AN

HOYymMOYKU

Iepeuens nuyen3uoHH020 NPopamMmHo2o obecneuenus. Pexeusumot

Omnepauunonnas cuctema OC Windows 10PRO /SP Only USB RS BOX KontpakT ot 03.12.2021
Nel14\1 OO0 «Ilapyc ITntoc»

I/IHTepaKTHBHBIﬁ KOMIIJIEKC C BBEIYUCIHTENBHLIM OJOKOM U MOOMIIBHBIM KpCIJIEHUEM 110 XpaHI/ITSJ'II/I
3HaHUHI

Jlerckuii pa3BUBAIOIIMNA HHTEPAKTUBHBIH IPOTrPAMMHBIA KOMILIEKC

Kontpakt 35-DA ot 10.11.21 UII KynmoB Anexceil AHaToIbeBHY

Anmusupyc Kacnepckozo Cybauyensuonnsii 002060p Ne6206 om 11.12.2023 Jluyensus Ne 9kesj-cvidu-
€s39n-3v42¢(250),

CIIO no JIHUEH3MOHHBIM COTIJAIIEHUSAM B CBOOOJHOM pAaCHpPOCTPAHEHHH, B TOM 4YHCJIe IO
GNUGeneralPublicLicense u ananoram:

Adobe Flash Player, Adobe Reader, 7-Zip, AIMP3, Foxit Reader, Google Chrome, K-Lite Codec
Pack, Mozilla Firefox, Ashampoo Burning Studio 6 FREE, Far Manager, Open Office 4, FileZilla,
GIMP, Blender, WinDjView, Inkscape, InternetCensor, Non Vigual Desktop Access (NVDA), Aiipen
v2.3— penakrop tectos, LibreOffice

Poccuiickas

Denepanys,

659333,

Anraiickuii  kpa#f, 1. buiick, ym.
Bnanumupa Koponenko, 1. 53

Ayn. 240

VYuebHast aymuTopust O MPOBEAEHUS 3aHATHH JIEKIMOHHOTO THIMA, 3aHATHH CEMHHApPCKOro THIIA,
KypCOBOTO INIPOEKTUPOBAHUs  (BBIMOJHEHHS KYypPCOBBIX pabOT), TPYNNOBBIX U HMHIUBUIYaJIbHBIX
KOHCYIJIBTAIWH, TEKYIIEr0 KOHTPOJIS W MPOMEXYTOYHOH aTTeCTalun

CrennanusupoBanHas meOens. TexHuueckue cpencrsa o0ydeHHs: MOOMIIBHBIA MPOrpaMMHO-aNMapaTHBIN
komiuieke HoyTOyk Acer Nitro5 AN noyméyku

Konrpakr Ne33-DA/2021 ot 08.11.2021 OO0 «Kommnanus I'pant Cepaucy

Ilepeuens nuyensuonno2o npospammnozo obecneyenus. Pexeusumol noomeepacoaioujeco 00KymMeHma
Omnepanunonnas cuctema OC Windows 10PRO /SP Only USB RS BOX KontpakT ot 03.12.2021
Nel4\1 OOO «ITapyc Ilitoc»

VHTepakTUBHBINA KOMIUIEKC C BBIYUCIUTEIBHBIM OJIOKOM H MOOMIBHBIM kpemienueM 110 Xpanurtenu
3HaHUH

JleTckuii pa3BUBAIOIMI HHTEPAKTUBHBIN IPOrPaMMHBIN KOMILIEKC

KonTpakt 35-DA ot 10.11.21 UII KynmoB Anekceit AHATOIbEBUY

AntuBupyc Kacnepckoro Cyb6munensunonnsiii jorosop CLI-000089960t 12.12.2022 JIuuensus Ne 26FE-
221215-105649-5-36788(250

CIIO mo IHIEH3HOHHBIM COTJAIIEHUSIM B CBOOOJHOM pPAaCHpOCTPAaHEeHHH, B TOM 4YHCJIe IO
GNUGeneralPublicLicense u anaixoram:

Adobe Flash Player, Adobe Reader, 7-Zip, AIMP3, Foxit Reader, Google Chrome, K-Lite Codec
Pack, Mozilla Firefox, Ashampoo Burning Studio 6 FREE, Far Manager, Open Office 4, FileZilla,
GIMP, Blender, WinDjView, Inkscape, InternetCensor, Non Vigual Desktop Access (NVDA), Aiipen
v2.3— penakrop tectos, LibreOffice

Poccuiickas

Denepanys,

659333,

Anraiickuii  kpaif, 1. bBwuiick, yi.
Brnanumupa Koponenko, 1. 53

Ayn. 315 KoMnbploTepHbIi Kilace

VYueOHast ayauTopusi JUIs TPOBEACHMS 3aHATHH JIEKIMOHHOTO THNA, 3aHSATHH CEMHHApPCKOTO THIIA,
KypCOBOIro IpPOCKTHPOBAHUA (BBI]'IOJTHGHI/IF{ KYPCOBBIX pa60T), TPYHIIOBBIX W HMHIAUWBHUAYaJIbHBIX
KOHCYJbTAIMH, TEKYIEro KOHTPOJIS U NPOMEXYTOUHO aTTecTalun

Crennanu3upoBanHas MeOens. TexHuuecknue cpencTBa 00y4eHHs: KOMIBIOTEPhI, HATHYHE MOIKIIIOUEHUS K
cern VIHTepHeT, IepeHOCHOE 000pyI0BaHIe

IlepeueHp MTUIIEH3HOHHOTO MPOTrPaMMHOTO 00ecedeHHs. PEKBU3NTHI MOATBEPIKAAIOIIETO JOKYMEHTA

OC Windows 10PRO /SP Only USB RS BOX

Kownrpakr ot 03.12.2021 Ne14\1 OOO «ITapyc ITiroc»

Antusupyc Kacnepckoro Cy6muuensuonsstii goroop Ne6206 ot 11.12.2023 JIuuensus Ne 9kcesj-cv7du-
€s39n-3v42¢(250)

CIIO no JIMIEeH3HOHHBIM COIJIAINEHHSIM B CBOOOJHOM pacHpoOCTPaHEHHH, B TOM 4HCIe 1O
GNUGeneralPublicLicense u ananoram:

Adobe Flash Player, Adobe Reader, 7-Zip, AIMP3, Foxit Reader, Google Chrome, K-Lite Codec
Pack, Mozilla Firefox, Ashampoo Burning Studio 6 FREE, Far Manager, Open Office 4, FileZilla,
GIMP, Blender, WinDjView, Inkscape, InternetCensor, Non Vigual Desktop Access (NVDA), Aiipen

Poccuiickas

Deneparnus,

659333,

Anraiickuii  kpaif, r. bBwuiick, yi.
Bnangumupa Koponenko, 1. 53




v2.3— penakrop tecrtos, LibreOffice

Ayn. 317

VuebHast aymutopusi s HPOBEACHUS] 3aHATHH JIEKIMOHHOTO THIIA, 3aHATHH CEMHHAPCKOrO THIIA,
KypCcOBOrO MPOEKTUPOBAHUs (BBIMOJIHEHHS KYPCOBBIX pa0oOT), TPYNIOBBIX W HHIMBUIYaJbHBIX
KOHCYJIbTAIIMH, TEKYLIEr0 KOHTPOJIS U IIPOMEXKYTOYHOM aTTeCTallui

Poccmiickast  ®enmepaums, 659333,
Anraiickuii - kpail, r. bBuiick, yi.
Bnanumupa Koponenko, 1. 53

Ayn. 318 Aynutopust MeXKAUCIUIUTHHAPHOTO IPOSKTHPOBAHNUS

Vuebnas ayauTopust g MPOBEACHUS 3aHATHH JICKIIHOHHOI'O THIIA, 3aHATHH CEMHUHAPCKOro THIIa,
KypcOBOrO MPOEKTUPOBAHUs (BBIIOJIHEHHS KYPCOBBIX pa0oT), TPYNIOBBIX W HHIMBUIYaJbHBIX
KOHCyJ'IBTaIII/HjI, TEKYIIETO KOHTPOJIA U HpOMe)KyTO‘IHOfI aTrTecTanunu

CHCHI/IaHI/BI/[pOBaHHaﬂ mebenb. Texauueckue cpeacrtsa 06y‘IeHI/IHZ I/IHTepaKTMBHHﬁ KOMIIJICKC C
BBIUHCIUTEIbHBIM 0J10KOM U MOOHIbHBIM KpemieHnem [10 Ikar Notebook

Hepeuenb JAUYCH3UOHHO20 NPOCPAMMHO20 obecneuenusi. Pexeusumol

Konrpakr 29-DA ot 12.11.21 OO0 «Py/lucmiamkce»

Anrusupyc Kacnepckoro Cy6imuensuonssiit joroop Ne6206 ot 11.12.2023 JIuuensus Ne 9kcesj-cv7du-
€s39n-3v42¢(250)

CIIO mo JJUINCH3HOHHBIM COTJallicHUAM B CBOﬁOE[HOM pacnpocrpaHeHdd, B TOM 4Yucjae mno
GNUGeneralPublicLicense n ananoram:

Adobe Flash Player, Adobe Reader, 7-Zip, AIMP3, Foxit Reader, Google Chrome, K-Lite Codec
Pack, Mozilla Firefox, Ashampoo Burning Studio 6 FREE, Far Manager, Open Office 4, FileZilla,
GIMP, Blender, WinDjView, Inkscape, InternetCensor, Non Vigual Desktop Access (NVDA), Aiipen
v2.3— pepakTop Tecros, LibreOffice

Poccmiickas  ®enmepaums, 659333,
Antaiickuii  kpaif, r. buiick, ym.
Bnanumupa Koponenko, 1. 53

Ayn. 319 Jlabopatopust «OHtaiiH — 00pa3oBaHID

VYueOHast ayauTopusi JUIs HPOBEACHMS 3aHATHH JIEKIMOHHOTO THIA, 3aHATHH CEMHHApCKOTrO THIIA,
KypcOBOTO INIPOEKTUPOBAHUs  (BHIOJIHEHHS KYpPCOBBIX pa0oOT), TPYNIIOBEIX U  HHIMBUIYaJbHBIX
KOHCYJIbTallMi, TEKYIIETo KOHTPOJIS U IPOMEXKYTOUHON aTTecTallin

Cnenuanu3upoBaHHas Mebenb. TexHuueckue cpeacrsa o0yueHus: MHTEpaKTUBHBIN KOMILJIEKC C
BBIYHMCIIUTEIBLHBIM OII0KOM U MOGHIIBHBIM Kpemternem 10 Ikar

Kontpakt 14-3A ot 18.08.22 OO0 «Pyducrutukcy»

4 mobunvnvix Komnwvromephoix kniacca DEPO VIP 1530

KonTtpakT Ne9-DA/2022 ot 16.08.2022 OO0 Ymuka

Ilepeyens nuyen3uoHH020 NPoPaAMMHO20 obecheuenus. Pexeusumbl

Omnepannonnas cuctema Astra Linux Special Edition penus CMOJIEHCK OducHsiit maker P7-
oduc. IIpodeccuonansuslii (neckromosas Bepcus) OOydyaromuil KOHTEHT 10 €CTECTBEHHBIM HayKaM
GuosIoriy, XUMHUK U GHU3HUKE Ul ydeHHKa\IpernogaBaTels

Awntusupyc Kacnepckoro Cy6nuen3uonssiii gorosop Ne6206 ot 11.12.2023 Jluuensust Ne 9kesj-cv7du-
€s39n-3v42c(250)

CIIO no JIHUEH3MOHHBIM COIJAINEHUAM B CBOOOJHOM pACHPOCTPAHEHMH, B TOM 4YHCJIe IO
GNUGeneralPublicLicense u ananzoram:

Adobe Flash Player, Adobe Reader, 7-Zip, AIMP3, Foxit Reader, Google Chrome, K-Lite Codec
Pack, Mozilla Firefox, Ashampoo Burning Studio 6 FREE, Far Manager, Open Office 4,
FileZilla, GIMP, Blender, WinDjView, Inkscape, InternetCensor, Non Vigual Desktop Access
(NVDA), Aiipen v2.3— pexakrop TecroB, LibreOffice

Poccmiickast  ®enpepanms, 659333,
Anraiickuii - kpaif, r. bBwuiick, yi.
Bnagumupa Koponenko, 1. 53

Ayn. 320

Vuebnas ayaguTopust Uil TIPOBEACHUS 3aHATHH JICKITHOHHOT'O THIIA, 3aHATHI CEMHUHApCKOro THIIA,
KypCOBOT0O  IPOCKTHPOBAHUSA (BBI]'[OIIHGHI/IH KYpPCOBBIX pa60T), TPYHNIIOBBIX W  HWHAWBHUIAYAJIBbHBIX
KOHCYJbTAIMH, TEKYILEro KOHTPOJIS U MPOMEXYTOYHOI aTTecTanun

Crenpani3upoBanHas MeOenb. TeXHHYeckne CpeicTBa OOYYCHWS: WHTEPAKTHBHBI KOMIUIGKC C
BBIYMCIIATENBHBIM OJIOKOM M MOOMILHBIM KpCIUICHUEM, HATMIUE MOAKIIIOUCHHUS K CETH I/IHTepHeT.
Hep@'-teHb JAUYEH3UOHHO20 NPOcpAMMHO20 obecneuenus. Pexsusumol not)m@epo/cdamme‘zo 00KyM€Hma
HnmepaxkmueHulii KOMRIEKC C 8bIUUCIUMENbHBIM OLOKOM U MOOULbHbIM Kpennenuem 110 |kar
Koumpaxm 14-24 om 18.08.22 OO0 «Py/Jucnaukcy

Aunrtusupyc Kacnepckoro Cybauyensuonnsiti 002060p Ne6206 om 11.12.2023 Jluyensus Ne 9kesj-cvidu-
€s39n-3v42¢(250)

CIIO no JMUIEH3MOHHBIM COIJIAIIEHUAM B CBOOOAHOM pACHPOCTPAHEHHH, B TOM 4HUCIe IO
GNUGeneralPublicLicense u ananoram:

Adobe Flash Player, Adobe Reader, 7-Zip, AIMP3, Foxit Reader, Google Chrome, K-Lite Codec
Pack, Mozilla Firefox, Ashampoo Burning Studio 6 FREE, Far Manager, Open Office 4,
FileZilla, GIMP, Blender, WinDjView, Inkscape, InternetCensor, Non Vigual Desktop Access
(NVDA), Aiipen v2.3— pexakrop TecroB, LibreOffice

Poccuiickast ~ ®epepaums, 659333,
Anraiickuii  kpaif, r. bwuiick, yi.
Bnanumupa Kopoinenko, 1. 53

Ayn. 321

Vuebnas AyaIuTOpUs Uil TIPOBEACHUA 3aHATHH JICKIITMOHHOT'O THIIA, 3aHATHI CEMHUHApCKOro THIIa,
KypCOBOIro IpPOCKTUPOBAHUA (BBI]'[OJTHGHI/IH KYpPCOBBIX pa60T), TPYHIIOBBIX W HWHAWBUIAYAJIBbHBIX
KOHCYJbTAIMH, TEKYIEro KOHTPOJIS U IPOMEXYTOUHOH aTTecTanun

CrenpanusupoBanHass MeOenb. TexHHUYECKHe CpencTBa OOYYCHHS: MYJIBTUMEIHOKOMIUIEKT, HOYTOYK,
HaJIMYUEC MOAKJIOYCHHUS K CETH I/IHTepHeT.

Hep@lteHb JAUYECH3UOHHO20 NPOcPpAMMHO20 obecneuenus. Pexsuzumot nobmeepofcc)momezo ()Ol(yMeHma
MobunbHbLIL Komnblomephbiii kiacca RAYbook - 16um OC Windows 10PRO PQR OEM

Konmpaxm Ne30-24 om 01.11.21 OO0 «[IMHT»

Anmusupyc Kacnepckozo Cybauyensuonnviii 0o2oéop Ne6206 om 11.12.2023 JTuyensus Ne 9kesj-cvidu-
€s39n-3v42¢(250),

CIIO no JIMIeH3HOHHBIM COIJIAINEHHSM B CBOOOJAHOM pACHpPOCTPAHEHHH, B TOM YHCJe IO
GNUGeneralPublicLicense u anaixoram:

Adobe Flash Player, Adobe Reader, 7-Zip, AIMP3, Foxit Reader, Google Chrome, K-Lite Codec
Pack, Mozilla Firefox, Ashampoo Burning Studio 6 FREE, Far Manager, Open Office 4,
FileZilla, GIMP, Blender, WinDjView, Inkscape, InternetCensor, Non Vigual Desktop Access

Poccmiickas ~ ®epepaums, 659333,
Anraiickuii  kpai, T. Dbuiick, yi.
Bnanumupa Koponenko, 1. 53




(NVDA), Aiipen v2.3— pexakrop TecroB, LibreOffice

Ayn.340 KoMnbloTepHbIii ki1ace

VYuebHast aymutopusi IJs TPOBEACHUSI 3aHATHI JIEKIMOHHOrO THIA, 3aHATHH CEMHHAPCKOrO THIIA,

KypCcOBOrO MPOEKTUPOBAHUs (BBIMOJIHEHHS KYPCOBBIX pa0oOT), TPYNIOBBIX W HHIMBUIYaJbHBIX

KOHCyJ'IBTaHI/Iﬂ, TEKYIIETO KOHTPOJIA U HpOMe)KyTO‘IHOfI arTecTanunu

CrennanusupoBanHasi Mebenb. TeXHHUYECKHE CPEACTBA O0YUCHHS: KOMITBIOTEPbI, HATMYUE MOAKIIOYCHUS K

cetu MHTEpHET, epeHocHoe 000pyA0BaHNE

Ilepeuenb nuyen3uoHHO20 NPOSPAMMHO20 0becheyenus. Pexeuzumbl noomsepaicoaroueco 00KymMeHma

Microsoft Office 10 PRO, OC Microsoft Windows 10 PRO, Koutpakt Ne 19/6 — DA ot 18.11.2019

Kitacc VR: Kontpakr Ne 19/2 — DA ot 18.11.2019

Anmusupyc Kacnepcroeo Cybauyensuonnwiii 0o2o8op Ne6206 om 11.12.2023 Jluyenszus Ne 9kcsj-

cv7du-cs39n-3v42¢(250)

Komnac 3D v19 (10 pabouux mecm) Cybnruyenzuonnviii 002060p Ne 3ck-20-0038 om 02.03.2020e.
Astra Linux Special Edition

LibreOffice (TekcTOBBII perakTop, TaOIHYHBINA PEAAKTOP, IPOrpaMMa IIOArOTOBKHU MPE3CHTALNH, MEXaHH3M

noakoueHust K BHemrHuM CYB]I, BeKTOpHBII Ipaduueckuii penqakrop, penakrop Gpopmyi)

Peoaxmop pacmposoii epagpuru

JIuuensuonusiii  gorosop Ne PBT-14/1617-01-BY3 Ha mnpejgocraBieHHe MpaBa HCIOIb30BAHUS

nporpammbl uist 9BM ot 09.11.2017r.

18.11.2019 (IToctraBka mporpaMMHO-anmapaTHOro kommiekca CTyneHT)

AKT npueMa nepegauu npas 25.02.2022r.

CIIO 1o NMIEH3WOHHBIM COIJAIIEHHUAM B CBOOOJZHOM pacHpOCTPAHEHMHM, B TOM YHUCJIE IO

GNUGeneralPublicLicense u anamoram: 2 TUC, 7-Zip, Adobe License: Adobe Flash Player; Adobe

Reader, AIMP3, BurnAware Free, CCleaner, Defraggler, Far Manager, Firebird, Foxit Reader, GNU

(Geniral Public, cense unu ananor) Version 2: Auda City; Blender; DB Designer; FileZilla; Inscape;

Open Office 4; Virtual Dub, VLC Media player; Oracle Vertual Box, GNU (Geniral Public License

unu amajnor) Version 3, Gimp; K-LiteKodecPack, XAMPP, Google Chrome, HEFS, IBExpert,

MyTestX, Notepad++, Pascal ABC, [leusep, ictnzor, InternetCensor, Non Vigual Desktop Access

(NVDA) Aiipen v2.3— penaktop tecros, LibreOffice

Poccmiickas ®enpeparms, 659300 .
Anraiickuii - kpail, r. bBuiick, yi.
Bnanumupa Koponenko, 1. 53

Ayn. 407

VYueOHast ayauTopusi JUIs NPOBEACHMS 3aHATHH JIEKIMOHHOTO THIA, 3aHSATUH CEMMHApPCKOIO THIIA,
KypcOBOrO INIPOEKTUPOBAHUs  (BHINOJHEHHS KYPCOBBIX pa0OT), TPYIIOBEIX W  HMHAMBUIYaJbHBIX
KOHCYJIbTALMi, TEKYIIETr0 KOHTPOIIS U IPOMEKYTOUHON aTTeCTalllu

CrenuanusupoBanHas MeOenb. TexHuueckue cpeiacrBa OOy4YEeHHs: KOMIIBIOTED MU IperojaBaTels,
MIPOEKTOP, JKPaH JUIsl POSKTOpa, HaMYHe IOJKIIIOUeHHS K ceTH MHTepHeT, mepeHoCHoe 000pyI0BaHue.
Ilepeuens nuyensuonnozo npospammmozo obecneuenus. Pexsusumor Microsoft Windows7 PRO 44718194,
Microsoft Office7 Pro 44039700,

Anmusupyc Kacnepckozo Cybauyensuonnviii 002060p Ne6206 om 11.12.2023 Jluyensus Ne 9kesj-cvidu-
€s39n-3v42¢(250)

CIIO mo JMUIEH3HOHHBIM COIVIAIICHHAM B CBOOOJHOM pacCHpPOCTPAaHEHHMH, B TOM 4HCJIe IO
GNUGeneralPublicLicense u ananoram:

Adobe Flash Player, Adobe Reader, 7-Zip, AIMP3, Foxit Reader, Google Chrome, K-Lite Codec
Pack, Mozilla Firefox, Ashampoo Burning Studio 6 FREE, Far Manager, Open Office 4,
FileZilla, GIMP, Blender, WinDjView, Inkscape, InternetCensor, Non Vigual Desktop Access
(NVDA), Aiipen v2.3— pexakrop TecroB, LibreOffice

Poccuiickass ~ ®epepaums, 659333,
Anraiickuii - kpaif, r. bBwuiick, yi.
Bnanumupa Kopoinenko, 1. 53

Ayn. 409

Kabuner K.JI.YmmHCKOro /KOMHATa JUIsl COBEIIAHUS YKCIEPTOB.

CrennanusnpoBanHas MeOenb. TeXxHUYIECKHe CpecTBa 00ydeHHs:: HHTepaKTHUBHBIN koMiureke NexTouch,
Kamepa, ayJHOCHCTEMA.

[lepeueHp TUIEH3UOHHOTO porpammuoro obecredenuss BOOCO Demoexam.

Poccuiickast  ®enpepanms, 659333,
Anraiickuii  kpaif, r. bBwuiick, yi.
Bnanumupa Koponenko, 1. 53

Ayn. 410

OKcriepTHast KOMHATA.

Crnenuanu3upoBaHHas Me0eib: 4 KOMIBIOTEpa, HAYINIHUKH, KOJOHKH, ayAHOCUCTEMA.
ITepeueHs IUIEH3NOHHOTO IporpaMMHoro obecnedyenuss BOOCO Demoexam.

Poccuiickast ~ ®enpepanms, 659333,
Anraiickuii  kpaif, r. bwuiick, yi.
Brnanumupa Koponenko, 1. 53

Ayn. 411

VYueOHast ayquTOPHS TS IPOBENCHHS MPO(ECCHOHATBHBIX IEMOHCTPAIMOHHBIX 9K3aMEHOB.
CrennanusupoBanHas MeOenb. TexHUYeckne cpecTBa 00ydeHHs:: HHTepaKTHBHBIN komiuieke NexTouch,
Kamepa, ayJHOCHCTEMA.

ITepedens nuneH3nOHHOTO TporpaMMHoro obecriedennss BOOCO Demoexam, ITAK xypatopa.

Poccmiickas ~ ®epmepaums, 659333,
Anraiickuii  kpail, T. Dbuiick, yi.
Bnanumupa Koponenko, 1. 53

Ayn. 414

Vuebnas AyaIuTOpUs Uil TIPOBEACHUA 3aHATHH JICKIITUOHHOI'O THIIA, 3aHATHI CEMHUHApPCKOro TuIa,
KYpCOBOTO TPOEKTHPOBAHUS (BBINOJIHEHUS KYpPCOBBIX pPa0OT), TPYNNOBBIX W WHAUBHIYaJbHBIX
KOHCYJbTAIMH, TEKYIEro KOHTPOJIS U IPOMEXYTOUHO aTTecTanun

CrenmanusnpoBanHas MeOenb. TeXHHMUecKMe CpeACTBA OOYYCHHS: WHTEPAKTHBHBIA KOMILIEKC C
BBIYUCIIUTEIBHBIM OJIOKOM M MOOMIBHBIM KpCIICHUEM, HAJIMYUC IMOAKITIOYCHUA K CCTH I/IHTepHeT.
Hepettemy JAUYCH3UOHHO20 NPOcPpAMMHO20 obecneuenus. Pexsuzumol nobmeepofcc)momezo ()Ol(yMeHma
Hnmepaxmugnwliii KOMIIEKC ¢ GLIYUCTUMENbHBIM OI0KOM U MOb6unbHbiM Kpenaenuem 110 Tkar
Notebook

Konmpaxm 29-24 om 12.11.21 OO0 «Py/Qucnauxcy

Anmusupyc Kacnepckozo Cybauyensuonnviii 002060p Ne6206 om 11.12.2023 Jluyensus Ne 9kesj-cvidu-
€s39n-3v42¢(250),

CIIO mo JJUINCH3HOHHBIM COTJTAallICHUAM B CBOﬁOHHOM pacnpocrpaHeHdHd, B TOM 4ucjJe no
GNUGeneralPublicLicense n ananoram:

Adobe Flash Player, Adobe Reader, 7-Zip, AIMP3, Foxit Reader, Google Chrome, K-Lite Codec
Pack, Mozilla Firefox, Ashampoo Burning Studio 6 FREE, Far Manager, Open Office 4,

Poccmiickas ~ ®epepaums, 659333,
Anraiickuii kpail, T. Dbuiick, yi.
Bnamumupa Koponenko, 1. 53




FileZilla, GIMP, Blender, WinDjView, Inkscape, InternetCensor, Non Vigual Desktop Access
(NVDA), Aiipen v2.3— penakrop TecroB, LibreOffice

Ayn. 416

VYuebHast aymuropust OIS NPOBENCHUS 3aHATHI JIEKIMOHHOTO THIIA, 3aHATHH CEMHHApPCKOrO THIIA,
KypCOBOrO  IPOEKTUPOBAHHUs  (BBINOJIHCHHS KypCOBBIX paboOT), TIPYNNOBBIX W  WHAMBHIYaJbHBIX
KOHCYJIbTAIMH, TEKYILEro KOHTPOJIS U IPOMEXYTOYHOH aTTecTaluu

CrenmanmsupoBanHas MeOenb. TexHudeckue cpenctBa oOydenus: TenmeBusop LG, HOyrOyk Hammume
MOJKIIOYEHHS K ceTH MHTepHeT.

Tlepeuens nuyensuonnozo npospammuozo obecneyenus. Pexgusumel noomeepcoaroujeco OOKyMeHma
Humepaxmuenuviii cmoa IRBIS IT0 Microsoft Win 10 Professional

Koumpaxm 44-24 om 22.11.21 OO0 « Texnonozuu unnosayuu»

Anmusupyc Kacnepckozo Cybauyensuonnviii 0o2060p Ne6206 om 11.12.2023 Jluyenszus Ne 9kcsj-cvidu-
€s39n-3v42¢(250)

CIIO no JIHMIEeH3HOHHBIM COIJIAINEHHSM B CBOOOAHOM pACHpPOCTPaHEHHH, B TOM 4YHCJe IO
GNUGeneralPublicLicense n ananoram:

Adobe Flash Player, Adobe Reader, 7-Zip, AIMP3, Foxit Reader, Google Chrome, K-Lite Codec
Pack, Mozilla Firefox, Ashampoo Burning Studio 6 FREE, Far Manager, Open Office 4,
FileZilla, GIMP, Blender, WinDjView, Inkscape, InternetCensor, Non Vigual Desktop Access
(NVDA), Aiipen v2.3— pexakrop TectoB, LibreOffice

Poccuiickass ~ ®enpepaums, 659333,
Auraiickuii  kpaif, r. bBwuiick, yi.
Bnanumupa Koponenko, 1. 53

MEJATOrMYECKHUII TEXHONAPK «KBAHTOPUYM WM. K.JI. YIIUHCKOI' O»
MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE KABUHETOB

HanmeHoBaHMe OMEIEHHH 11T IPOBEICHUSI BCEX BUIOB YUEOHOH NEsATEILHOCTH, IIPEAyCMOTPEHHOM
y4eOHBIM IUIAHOM, B TOM 4YHCIE IOMEIUEHHUs U1 CAMOCTOSTENbHOM pPabOThI, C yKa3aHHEM IepeyHs
OCHOBHOT'O 000PYIOBaH¥Us, y4eOHO-HATLIIHBIX II0COOUIT M HCIIOIb3yeMOT0 IPOrPAMMHOTO 00ECIeUeHHUS

Anpec (MEeCTOIOJIOKEHHE)
MIOMEIICHHUHN IS IPOBEACHHS

BCEX BHUJIOB Y4YEOHOH IeEATEIHbHOCTH
MIPEAYCMOTPEHHOMN

yuyeOHbIM  IIaHoM (B
peasn3aiuy 00pa3oBaTeNbHOI
mporpaMMel B ceTeBoil  (opme
JIOTIOJTHUTEIIEHO YKa3bIBaeTCst
HaHMEHOBAaHHE  OpraHH3aluM, ¢
KOTOPOH 3aKJIIOUeH JIOTOBOP)

ciyuae

Ayn. 1-102

Kabuner Ju1st TpoBeIeHNS 3aHATUH TEXHOJIOTHYECKOH HANPaBIEHHOCTH

KommiekT yuebHoH Mebernn.

TeXHHYEeCKHE CPEACTBA: HMHTCPAKTHBHBI KOMIUIGKC C BBIYUCIUTEIBHBIM OJOKOM M MOOWIBHBIM
KpeIUIeHHeM, HOYTOYKH, 0Opa3oBaTeNbHBI KOHCTPYKTOP C KOMIUIEKTOM JIaTUMKOB, 0Opa3oBaTeNbHBII
HaboOp IO MeXaHWKe, MEXaTPOHHKE M POOOTOTeXHHKe (6 KOMIUIEKTOB), 0Opa3oBaTelbHBIH Habop IO
3NEKTPOHHKE, HIIEKTPOMEXaHUKE 1 MHKPOIPOLIECCOPHOM TEXHHUKE, 00pa30BaTeNbHbINH HA0OD 11 H3YdeHHUs
MHOTOKOMIIOHEHTHBIX POOOTOTEXHMYECKNX CHCTEM M MAHMITYJISIHOHHBIX POOOTOB, KOMILIEKT JUIS
U3ydEHUs OTEPAIMOHHBIX CHCTEM PEealbHOrO BPEMEHH M CHCTEM YINPABIICHHS aBTOHOMHBIX MOOMIIBHBIX
POOOTOB, YETHIPEXOCEBOH y4eOHBII POOOT-MAHUITYIIATOP C MOIYJIBHBIMA CMCHHBIMH HAaCaJKaMH, KOMIIICKT
moneil M COpPEBHOBATENBHBIX JJIEMEHTOB, 00pPa30BaTENBHBII MOIYIb [l YIIYyONEHHOTO W3YdEHHUs
MexaHWKH, MexatpoHnkn n CAY, mabGopaTopusi MCCIETOBaHUS OKPYXKAroIIeH Cpesibl, albTePHATHBHBIX
HCTOYHHKOB 3HEPIUM, MATEPUAlIOB M WHKEHEPHBIX KOHCTPYKLHI, aBTOHOMHBIH POOOT MaHHUITYISTOp C
KoJecaMH  BCEHANpaBICHHOTO  JABIDKEHHs, 0a30BBIi  pOOOTOTEXHMYECKMH  HabOp,  pecypcHbIi
poboToTexHIYecKni Habop, IaTUHK IBETa 6a30BOT0 POOOTOTEXHMIECKOT0 HAbOpa, yIbTPa3ByKOBOH JaTUHK
06a30BOro poOOTOTEXHUYECKOro Habopa, 3apsHOE YCTPOMCTBO, 0Opa3oBaTeNbHBIH HAOOP MO W3Y4YEHHIO
TEXHOJIOTHH PEBEPCUBHOTO WHKHHHMPHHTA, O0OPa30BaTENbHBI HA0Op TI0 W3YYEHHIO aJUIMTHBHBIX
TEXHONIOTHH ¥ OBICTPOTO TPOTOTHIMPOBAHMUS, CTAHOK J1a3epPHONH PE3KH C YHCIOBBIM HPOTPAMMHBIM
YIPABICHUEM U CHCTEMON (DHIIBTPALIU BO3/LyXa.

[lepeuensb nuyensuonno2o npospammno2o obecnevenus. Pexeusumul noomeepoicoaiowe2o 00Kymenma

I10 Microsoft Win 10 Professional 32/64 bit SP2 Only USB RS Box Kontpaxr 14/1 or 03.12 21 OO0
«[Tapyc ITmoc»

Microsoft Office - 2019 (kopoGounas Bepcusi) JloroBop noxepreoBanus ot 06.05.2022

Indpossie mabopatopuu 1o $pusuke, xumuu, Guonorun IO Releon Camera 1.1, Releon Lite 3.63 Konrpakr
51-DA ot 30.11.21 OOO «KoHcTanTa»

O6opynosanue TexHosornueckoro npoduist (Pobotsr, 3d ckanep, 3d npuntep) Konrpakr 7-DA ot 23.09.21
00O «KoncranTa»

VYuebHo-uccaenoBarenbckue 1abopartopun GHOCHTHAOB U HelipotexHomoruit [10 BiTronies Studio 5.1.10
KonTtpakt 5-0A ot 23.09.21 OO0 «CrienkoMmaek™

LndpoBbIe MEKPOCKOIIBI

I1O TouP Cam Kontpakt 4-2A ot 20.09.21 UII Bebep Onbra CepreeBna

WHTepaKTUBHBII KOMIIJIEKC C BEIYHCIUTENBHBIM 010KOM 1 MOOMIBHBIM Kperiernem I10 Ikar
Notebook Konrpakr 29-DA or 12.11.21 OO0 «Pylucriukc»

ITAK NITRINO KonTtpakt Ne55-3A ot 30.11.2021 OOO «I1apyc [Tmrocy»

Cranok masepHoit pesku ¢ UIIY wu cucremoit ¢uubTpamuu  Bo3ayxa  (oOadHbIH
www,gweikecloud.com) Kontpakr Nel0 ot 18.10.2021r. OO0 «YK «Bocrounas CHOUPb»
Antusupyc Kacnepckoro Cy6muuensuonsstii goroop Ne6206 ot 11.12.2023 JIunensus Ne 9kcesj-cv7du-
€s39n-3v42¢(250)

CIIO mo JMIEH3HMOHHBIM COTJIAIICHHAM B CBOOOJHOM pacIpOCTPAaHEHWH, B TOM 4YHCIE IO
GNUGeneralPublicLicense u amanoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager, Libre
Office

pexRUM

Poccuiickass ~ ®epepaums, 659333,
Anraiickuii  kpaif, r. buiick, yi.
Bnanumupa Koponenko, 1. 53

Ayn. 1-103
Kabuner JUI 3alTHCHA BC6I/IHapOB 1 OPE3EHTANUOHHOI'O KOHTCHTA

Poccuiickast ~ ®epepaums, 659333,
Anraiickuii  kpaif, r. bBwuiick, yi.




KowmmiekT yueOHol Mebemnu, GumaapT.

TeXHHUYECKHE CPEACTBA: CTYAMS AV CO3MAHMS IPE3CHTAIHil/OHIaiiH-BeOMHAPOB /IEMOHCTPALNK OIBITOB,
YK®-npoekTop, KperieHue, HoOyT0yk 1 MarHUTHO-MapKepHOE IOKPbITHE.

Tlepeuens nuyensuonnozo npospammmuozo obecneyenus. Pexgusumel noomeepcoaroujeco OOKyMeHma
TIpesenrannonHoe 000pyJOBaHKE

IMAK TeneBuueo/lara, Buneo[ucraur 1O Microsoft Win 10 Professional Kourpakr 8-DA ot 27.09.21
000 «TCH-Cub»

Anrtusupyc Kacnepckoro Cy6mmuensuonsstii goroop Ne6206 ot 11.12.2023 JIunensus Ne 9kcesj-cv7du-
€s39n-3v42¢(250)

CIIO 1o JUIEH3MOHHBIM COTJAIICHHSIM B CBOOOJHOM pACHPOCTPAHEHHH, B TOM YHCIE IO
GNUGeneralPublicLicense n ananoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager, Libre
Office

Bnanumupa Koponenko, 1. 53

Ayn. 1-107 - 1-111

KabuHer [u1st IpOBEACHNS 3aHATUH €CTECTBEHHO-HAYYHON HAPABICHHOCTH

KowmmiekT yueOHo MeGemu.

KowmuzekT nabopaTopHoit Meben.

TexXHHYEeCKHEe CPEACTBA: HMHTCPAKTHBHBI KOMIUIGKC C BBIYMCIMTEIBHBIM OJIOKOM M MOOWIBHBIM
KpCIUICHHEM, BCTPOCHHBIC BBIMHMCIMTENbHBIC OJIOKH, LU(poBbie Jabopatopun 1o Xumuu (6a30BbIid
ypoBeHb), Ouonoruu (6a30Bblii ypoBeHb), (H3MKEe (CTAHOAPTHBIA YPOBEHB), y4eOHO-HCCIIENOBATEIbCKAS
n1abopaTopust ONOCHTHAIOB M HEHPOTEXHOJIOTHi, MUKPOCKOIIBI N(POBEIE, 1abopaTopHOE 000PYIOBAHHE 110
¢usuke, o xumuw, anmnapat Kumma, 6aHs koMOHHIpOBaHHAs 1TabOpaTOpHasi, 103aTOp THII 1, g03aTop THI 2,
J103aTOp THIl 3, MarHUTHas MeEINAJIKA, KOJOBI, CTEPUIM3ATOp AJIsi J1a0OpPaTOPHOW IMOCYIbl BO3AYLIHBIH,
KOMIUIEKT M3/enuil n3 Kepamukd, ¢apdopa u QasHca, HabOp NpoOHPOK, HaIla KpHUCTAJUIM3AIUOHHAS,
KOMIUIEKT MEPHBIX KOJIO, TPOOUPKH.

Ilepeuens nuyen3uoHHO20 NPOZPAMMHO20 0becneueHus. Pexeusumul noomeepocoarowezo 0okymenma
Iudpossie mabopatopuu no dhusuke, xumun, ouonoruu [10 Releon Camera 1.1, Releon Lite 3.63 Kourpakr
51-DA o1 30.11.21 OOO «KoHcTaHnTa»

VyebHo-uccneioBaTebckue 1adopatopun OMocurHanos u Heiiporexuonoruii [10 BiTronies Studio 5.1.10
Konrpakt 5-DA ot 23.09.21 OO0 «CrenkoMIieKkT

W HTepaKTUBHBIH KOMIUIEKC C BBIYHCIHTEIbHBIM OJIOKOM B MOOHIbHBIM Kpemueruem [10 Ikar
Notebook Konrpakr 29-9A ot 12.11.21 OO0 «Pylucmiukc»

Anrtusupyc Kacnepckoro Cy6nmuensuonsstii joropop Ne6206 ot 11.12.2023 JInuensus Ne 9kcesj-cv7du-
€s39n-3v42¢(250)

CIIO 1o NMIEH3WOHHBIM COIJAIIEHUAM B CBOOOJAHOM pAacHpOCTPAHEHHMHM, B TOM 4YHCJIE IO
GNUGeneralPublicLicense u ananoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager, Libre
Office

Poccuiickass ~ ®enpepaums, 659333,
Antaiickuii  kpaif, r. buiick, ym.
Bnanumupa Koponenko, 1. 53

TEXHOIAPK YHUBEPCAJIbHBIX MEJATOI' MYECKAX KOMIETEHIANA
MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE KABMHETOB

HanmeHoBaHMe MOMEIIEHHI TS IPOBEJICHNS BCEX BHIOB YUeOHOM IesATENbHOCTH, PEILYyCMOTPEHHOM
y4eOHBIM MJIAHOM, B TOM 4HMCJIE TIOMENIEHHA JJid CaMOCTOATENbHOH paboThl, C yKa3aHHEM MNepedHs
OCHOBHOTO 000pY/I0BaHNSI, ydeOHO-HATIISHBIX ITOCOOHIA U MICTIONB3YEMOT0 TIPOrPaMMHOTO 00eCTIeUeHH s

Anpec (MecToroJI0KEHHE)
MOMEIICHHUH TS IPOBEICHUS
BCEX BHUJIOB Y4YEOHOH IeATEIHbHOCTH

MPeyCMOTPEHHOM
yueOHbBIM  TIaHoM (B ciy4ae
peanm3anuu o6pa3oBaTeIbHOM
mporpaMMBl B CeTeBOH  (opme
JIOTIONTHUTEILHO YKa3bIBaeTCs
HAaWMEHOBaHWE  OpraHW3alluM, ¢
KOTOPOH 3aKIIFOUEH JIOTOBOP)
Ayn. 154-167 Poccuiickass ~ @epmepamusi, 659333,
TexHOmapk yHUBEPCAIBHBIX NEJArOrHYECKUX KOMIIETEHIINH AnTaiickuii  kpaif, r. buiick, ym.

KowmrutekT yueOHON Mebenn, (uimaapT.

TexHuueckue cpeacTBa: ATOMHbBIE CIIEKTPBI ABY JIEKTPOHHBIX cucteM He, Hg,

Kamepa JUIsl TPHHOTYIISIPHBIX MHKPOCKOIIOB,

KOMIUIEKT ISl TIPOBEICHUSI SKCIIEPUMEHTOB 10 JTy4eBOil AUarHOCTUKE ¥ BU3yalIH3allH,
[POrpaMMHO-aIMapaTHbI KOMIUIEKC TOMOrPauuecKoro 3y4eH!s CTPOCHHUsI OpraHu3Ma 4eIoBeKa,
pecypcHBIil HabOp aHaM3a MaTepuajoB I MPOBEICHHS SKCIEPUMEHTOB II0 JTy4eBOW IMArHOCTHUKE U
BU3YyaJM3alliM, pECypCHbIi Ha0Op PEHTTEHOCTPYKTYPHBI aHalM3 MAaTepHalioB Il  IPOBEICHHS
9KCIIEPUMEHTOB 110 JIy4EeBOM AMAarHOCTHKE M BU3yallM3allid, ChEMHas PEHTreHOBcKas TpyOka Mo tube,
cbEMHasl PEHTTeHOBCKas TpyOka W tube, TPMHOKYISpHBIH MuKpockonm Juist mpenojaBartens 1000x,
TIPEMETHBIN CTONMK, TIaH-aXpoMaTH4eckas "OecKOHeuHas onTuka', 1abopaTOpHbI HabOp 1O TeHEeTHKe 1
MaTtepuansl , Tpuc-OopaTHblii Oydep mna snektpodopesa, IUIEM BHUPTYaIbHOM  PEalbHOCTH
npodeccronansubii HTC Vive Cosmos, muieM BHpTyalbHOI peatbHocTH npodeccnonanshbii HTC Vive
Focus Plus, ouku nononnenHoii peansHocTH Epson, kamepa 360 npodeccronanbhas Insta360 Pro, xamepa
360 modutensckas Insta360 One, cranmoOHapHBIN NEPCOHANBHBIN KoMIboTep Parus 2021, HHTEpaKTHBHBII
KOMIUIEKC C BEIMUCITHTEIBHBIM OJIOKOM H MOOHIIEHBIM KPEIUICHHEM.

[lepeuensb nuyensuonno2o npospammno2o obecnevenus. Pexeusumul noomeepoicoaiowe2o 00Kymenma
MHTEepaKTHUBHBIH KOMIUIEKC C BBIYMCIUTEIBHBIM O0J0KOM U MOoOUIbHEIM Kpernenuem 10 Ikar
Notebook

Konrpakr 29-0A ot 12.11.21 OO0 «Pyducrimmukce»

IIporpaMMHO-anapaTHeIil KOMILIEKC TOMOrpadgudeckoro u3y4eHus crpoenus oprannsma 110 3datlas
KonTtpakt 12-DA ot 18.10.21 OO0 «Hay4Hble mpoGOpsI U CHCTEMBD»

OGopynoBanue JUIsi TPOBEJACHUS BKCIICPUMEHTOB IO JIy4eBOW JHMArHOCTHKE U
(pentreHorpadust)

KonTtpakt 13-DA ot 18.10.21 OO0 «Hay4Hble mpoGOpBI U CUCTEMBDY

Ipodeccuonansueie ontudeckue npudopsr 110 TouP Cam

KonTtpakt 14-DA ot 18.10.21 OO0 «Hay4uHble TpoOOpHL U CHCTEMBD»

BU3yaJIU3allin

Bnannmupa Koponenko, 1. 53




VyebHo-nemoncTpanmonHoe obopynosanue (Ludposas naGoparopust o pusuke [10 Releon Lite 3.63)
Kontpakt 15-5A ot 18.10.21 OOO «HayuHble TpoOOPHI U CHCTEMBI

«VR» - obopynoBanue

Konrpakr 22-DA ot 28.10.2021 UII Ky3smenko [lenuc EBrenpeBuy

Antusupyc Kacnepckoro Cy6mmuensuonsstii goroop Ne6206 ot 11.12.2023 JInuensus Ne 9kcesj-cv7du-
€s39n-3v42¢(250)

CIIO 1o JUIEH3MOHHBIM COTJAIICHHSIM B CBOOOJHOM pAacHPOCTPAHEHHH, B TOM YHCJIE IO
GNUGeneralPublicLicense n ananoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager, Libre
Office

Ayn. 307
Kabuner no po6oroTexHuke
KowmiutekT yueOHOM MeGemu.
KowmmuiekT nabopaTopHoit Mebe.
TexHuueckue cpeacTna:
ABTOHOMHBII POOOT MaHUITYJIATOP C KOJIECAMH BCEHAIPABJIEHHOIO I€HCTBYS,
CTaLlMOHAPHBINA NEepPCOHANBHBIA KomIbroTep Parus 2021, KOMIUIGKT Ul M3y4EHHs ONEPALMOHHBIX CUCTEM
peaNbHOr0 BpEMEHH U CHCTEM YIPaBICHUS] aBTOHOMHBIX MOOMIIBHBIX POOOTOB.
Tlepeuens nuyensuonnoz2o npospammmuozo obecneyenus. Pexgusumel noomeepcoaroujeco OOKyMeHma
I10 Microsoft Win 10 Professional 32/64 bit SP2 Only USB RS Box Kontpaxr 14/1 or 03.12 21 OO0
«ITapyc ITmroc»
Microsoft Office - 2019 (kopoGounas Bepcusi) JJorosop noxepreoBanus ot 06.05.2022
ITAK NITRINO Kontpakt Ne55-DA ot 30.11.2021 OOO «ITapyc Ilimtoc»
Omnepanunonnas cucrema POJ1 OC Mypom 7.3.1 Cornamenue Ne 441/11-21V ot 30.11.21r. OO0
«Pen Copr»
AKT npuema nepenauu npas 06.12.2021r.
Cornamenure o koHduaeHuuanpHocT Ned40/11-21K
CraunoHapHbie epcoHanbHble KomnboTepsl Parus 2021Core i5 10400F
Kontpakt Ne55-2A/2021 ot 30.11.2021 OO0 «Ilapyc [Tmrocy»
Anrtusupyc Kacnepckoro Cy6nmuensuonsstit joropop Ne6206 ot 11.12.2023 JInuensus Ne 9kcesj-cv7du-
€s39n-3v42¢(250)
Kouncynbrant [Tintoc Jorosop Ne26 ot 28.12.2023r OO0 «HOpromim»
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Office

Poccuiickass ~ Denepauus,
Auraiickuii - kpaif, r. Bwiick,
Bnanumupa Koponenko, 1. 53

659333,

yi.

Ayn. 413

Komrutekr yueOGHoit MeGenu. Kowmmnekr naboparopHoir mebenu. TexHHYECKHE CpeICTBa:
obopynosanue Konrpakr 22-2A ot 28.10.2021 UII Ky3bmenko Jlenuc EBrenbeBuy

[lepeuennb nuyen3uonno2o npospammuo2o obecneuenus. Pexeusumsl noomsepicoaioujezo doKymeHma

«VR» - 0bopynoBanue

Anrtusupyc Kacnepckoro Cy6nuiensuonnsiit joroop Ne6206 ot 11.12.2023 Jluuensus Ne 9kcesj-cv7du-
€s39n-3v42c(250)

CIIO 1no JMUIEH3HMOHHBIM COTJANICHUSIM B CBOOOJHOM pacnpoCTpPaHEHHWH, B TOM YHCIE IO
GNUGeneralPublicLicense u ananoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager, Libre
Office

VR» -

Poccuiickas ~ Denepanns,
Anraiickuii - kpail, r. bBuiick,
Bnanumupa Koponenko, 1. 53

659333,

YL

Ayn. 417

KowmmrekT yuebHoi Mebern. KomrutekT taboparopHoii MeOenn. TeXHIYecKHe CpeicTBa:

VIHTepakTHBHBIA KOMIUIEKC C BBIYMCIUTENBHBIM ONOKOM ¥ MOOWIBHBIM KpEIIeHHeM, y4eOHO-
JIEMOHCTPAIIMOHHOE 000pyI0BaHHUE [UTs peaan3alii 00pa3oBaTeNbHbIX IPOTrPaMM MO HpeaMeTy «Dusnkar.
[lepeuennb nuyensuonno2o npospammuo2o obecnevenus. Pexeusumusl noomeepoicoaroue2o 0oKymeHma
AnTuupyc Kacnepckoro Cy6imueH3noHHbli gorosop Ne6206 or 11.12.2023 JInuensus Ne 9kesj-cv7du-
€s39n-3v42¢(250)

CIIO no NHMIEH3WOHHBIM COTJAIIEHHUAM B CBOOOJZHOM pAacHpOCTPAHEHHHM, B TOM YHUCJIE IO
GNUGeneralPublicLicense u ananoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager, Libre
Office

Poccuiickas ~ denepanns,
Anraiickuii  kpaif, T. buiick,
Bnanumupa Koponenko, 1. 53

659333,

YL

Ayn. 420

KowmmtexT yueoHoi Mebenn. KommiekT tabopaTopHoit MeOeIH.

Texuuueckne cpeacTBa: VIHTEpaKTHBHBIA KOMIUIEKC C BBIYHCIHTEIBHBIM OJIOKOM ¥  MOOWIBHBIM
KpeIuIeHHeM, y4eOHO-IEMOHCTPAIIMOHHOE 000py/I0BaHKeE Ul pean3alui 00pa30BaTeNIbHBIX POrpaMM Mo
npeamery «Du3nkay.

Tepeuens nuyeH3uo0HHO20 NPOSPAMMHO20 0becneyenus. Pexgusumel noomeepcoaroujeco OOKyMeHma
Antuupyc Kacnepckoro Cy6imueH3noHHbIH gorosop Ne6206 or 11.12.2023 JInuensus Ne 9kesj-cv7du-
€s39n-3v42c(250)

CIIO no NHMIEH3WOHHBIM COTJAIIEHHUSAM B CBOOOZHOM pAacnpoOCTPAHEHHH, B TOM YHUCJIE IO
GNUGeneralPublicLicense u ananoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager, Libre
Office

Poccuiickas ~ Denepanus,
Anraiickuii  kpail, T. buiick,
Bnamumupa Koponenko, 1. 53

659333,

YL

Ayn. 421

KowmmzekT yuebHoi Mebenn. KommiekT tabopaTopHoit MeOeIH.

TexHUYecKHe CPEACTBA: HMHTEPAKTHBHBIM KOMIUIEKC C BBIMUCIHMTENBHBIM OJOKOM W MOOHMIBHBIM
KpPEIUICHHEM, Y4eOHO-IeMOHCTPAIIMOHHOE 000Py/IOBaHHE Ul pean3aliii 00pa30BaTEIbHBIX IPOrpaMM M0
npenmery «Dusnkay.

[lepeuent nuyensuonno2o npospammno2o obecnevenus. Pexeusumul noomeepoicoaiowe2o 00Kymenma
Omnepanuonnas cuctema Astra Linux Special Edition penns CMOJIEHCK Oducusiit maxer P7-
oduc. IIpopeccnonanshslil (qeckTononas Bepcus) OOydaromuil KOHTCHT IO €CTECTBCHHBIM HayKaM
OuoJIOrNH, XUMUH U pu3HKe 1S yueHuKa\[penoaBaTess

4 mobunvnvix Komnviomephwix kracca DEPO VIP 1530 Kontpakt Ne9-DA/2022 ot 16.08.2022 OO0
YMuka

Anrtusupyc Kacnepckoro Cy6nuuensnonsstit joroop Ne6206 ot 11.12.2023 Jlunensus Ne 9kesj-cv7du-
€539n-3v42¢(250)

Poccuiickas ~ denpepanns,
Anraiickuii  kpail, T. buiick,
Bnanumupa Koponenko, 1. 53

659333,

YL




Koncynbsrant [Timtoc Jorosop Ne26 ot 28.12.2023r OO0 «HOpromim»

CHO IO JIMOCH3HMOHHBIM COTJAIICHUAM B CBO6OZ[HOM pacnnpoCTpaH€HUH, B TOM 4YHCIE IIO
GNUGeneralPublicLicense u ananoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager, Libre
Office

ITomemienue JJIA CaMOCTOATEIbHON pa6OTBI

HaumMeHnoBanue nomelieHui Ui IpOBEAECHHUS BCEX BUIOB YUEOHOU ESATEIbHOCTH, IIPEyCMOTPEHHON
y4eOHBIM IUIAaHOM, B TOM WYHCJIE IOMEIIEHHS JUIi CaMOCTOSTEIBHOW pabOThl, C yKa3aHHEM IIEPEHHS
OCHOBHOT'O 000pYIOBaHUs, yIeOHO-HATLIIHBIX IIOCOOUIT M HCIIOIb3yEMOr0 MPOrPAMMHOTO 00ECIICUCHUS

Anpec (MecCTOIOJIOKEHHE)
TTOMEIICHUH JJIsl IPOBEACHHS
BCEX BUJI0B y4eOHOI

JIeSITELHOCTH TIPElyCMOTPEHHOI
y4eOHBIM IUIAaHOM (B  Cilydae
peanusanuu o6pa3oBaTeIbHON

mporpamMmbl B ceTeBoil  (opme
JIOTIOTHUTEIBHO yKa3bIBaeTcs
HaUMCHOBAHUE OpraHH3allUU, C
KOTOPOH 3aKJIFOYEH JI0rOBOP)

Ayn. 335
YUuTanbHbli 3a1
ayJMTOPHUS JUIS CAMOCTOSTEIILHOM pabOThI

Poccwuiickas @enepanust, 659333,
Aurraiickuii kpaii, r. buiick, yi.
Bnanumupa Koponenko, 1. 53

Criennanu3upoBanHas MeOesb. TeXHHUECKHE CPeICTBA 00yYEHHs: MOHOGIIOKH,
MHOTr0(YHKIIMOHAJILHOE yCTPOHCTBO «Pantumy, cneuunanusupoBanHoe paboyee MecTo
«91HoT1300»: HOyTOYK ¢ IPOrpaMMHBIM 00ECICUYCHHUEM JUISI HE3PSIYUX U CTa0OBUAAIINX JHOCH
(mporpaMma 3KpaHHOIO JOCTYIA JJIsl HE3PSIYUX U CIAabOBHSIIINX, SKP aHHBIN YBEIUIUTEIb 1
IporpaMma Juis CO3JlaHus, XpPaHEHHs U YIPaBICHUS TEKCTOBBIMU H FOJOCOBBIMH 3aMeTKaMu). VOCO
Professional: rapaurypaJabra ¢ Windows- npuioxkenuneM 151 Ipeo0pa3oBaHHA PeYH B TEKCT,
yuTamas mamuna Eye-Pal Vision? Daexrponnslii pyuynoii Buaeo-yseauunrteas Rudy.
CnennaibHOe YCTPOMCTBO /ISl YTEHUs «FOBOPALINX KHUD» (THdaodaemnieiiep) « Victor
Reader Stream»

Cnenuaju3npoBaHHOe POrpaMMHOe o0ecnedeHne 115 CO3aHNs NH(POBBIX rBOPALINX KHAT B
dopmare DAISY «Easy Converter»

Tlepeuens nuyensuonno2o npospammuozo obecnevenus. Pexsusumeor

ABTOMaTH3MpOBaHHas OubnuoredHas MHdGopmannoHHas cuctema «Mpbuc» lorosop Nel28/29-02-12
ot 29.02.2012r.; Torosop NeC 2-05-11 or 12.05.2012r.; JoroBop Ne C 4-06-14, ot 17 urons 2014r.
(®I'BOY BIIO "OmMckuii rocy1apcTBEHHbIH TEXHUYECKUI YHUBEPCHUTET")

AntnBupyc Kacnepckoro Cy6nnuensuonnsiii gorosop Ne6206 ot 11.12.2023 JInnensust Ne 9kesj-cv7du-
€s39n-3v42¢(250),

Koncynpsrant Ilmtoc [Joroop Ne26 ot 28.12.2023r OO0 «tOpxomm»

10. METOAUYECKHUE PEKOMEHJIALIIUUA 11O OPI'TAHU3AIIUN
N3YUYEHUSA JUCHUITINHBI

10.1. METOJAUWYECKHWUE PEKOMEHJIALIMH MO OPTAHM3ALIMY U3YUEHUS
TV CIUTIIAHBI JIISI TIPETTOIABATEJIEM

Nzydenue kypca anredpsl sIBISETCS YaCThIO TEOPETHUECKOW M MPAKTUYECKOH MOJTOTOBKH
OyayIiero yuumrens MaTeMaTHKH. 3aJjaud Kypca anreOpbl Ha pa3HbIX dTalax ee M3yuyeHus, Ipu
M3YYEHUU DA3JIMYHBIX MOJAYJEW M pa3[esioB MOTYT BapbUpOBAThCS, HO BCE OHU TaK WJIM MHaAYe
CBSI3aHBI C OCBOEHHEM CTYyJIEHTaMH IMOHSATUHHOTO allrapara aiareopsl.

CornacHo mporpamme IUCIUILIMHBI, TPEXCEMECTPOBBIA Kypc anredpsl pas3jieieH Ha 9
pa3aenoB, KaX/bli U3 KOTOPBIX PEIIAET ONPEACICHHBIE 3a1a4H.

Bo nmepBoM cemecTpe CTYAEHTBHI M3ydaloT 3 pazjelna, NMPEeACTaBIAIOIUX CBOCOOpa3HOE

«BBeIcHHE» B Kypc anreOpol. B paszmenax «OmeMeHTBI TE€OpUM MHOXECTB W MaTeMaTH4YEeCKOU



noruku» U «OtHomeHus. OToOpakeHus» SBHO BbIIEIEHBI MHOTHE BONPOCHI, MMEIOIIUE BaXKHOE
o0IeMaTeMaTH4ecKoe 3HaYCHHUE.

[IpenogaBatens Ha JEKUUAX W NPAKTUYECKUX 3aHATHUAX B Hadajle CEMECTpa JOJDKEH
yIeIuTh 0co0oe BHHUMaHHE (OPMHPOBAHUIO TAaKUX IOHATUI, KaK MHOYECTBO, OMHapHOE
OTHOLIEHHEe, oToOpakeHue (GyHkuus). be3 sCHOro mMoOHMMaHMA UX CYLUIHOCTH HEBO3MOKHO
CO3HATENIbHOE, TIYyOOKOE YCBOGHHE OCHOB MaTeMaTHuecko Tteopuu. s ¢opmupoBanus y
CTYJEHTOB YCTOMYMBOI'O HaBbIKa IOJATOTOBKHM HE TOJIBKO K IPAKTUYECKUM 3aHATHSM, HO U K
JEKUUsAM, C LEIbI0 aKTyaJdu3alud 3HAHUU, BCE 3aHATHUs CIEAYeT HAa4yMHATh C TEOPETHUYECKUX
OIPOCOB MO mpoleaunieMy martepuany. Ilo mepBsIM IByM paszenaM HEOOXOAMMO IPOBECTH
ayUTOPHYIO KOHTPOJIbHYIO pabOTy U KOJUIOKBUYM, IPOBEPSIOIIMM YCBOEHUE TEOPETHUYECKOIO
MaTepuaa.

3HaKOMCTBO BO BTOPOM CEMECTpe C IOHATHAMM alnredpandeckoil omepainuu, anreopsl,
anreOpandyecKoi CUCTEMBbl, M X OCHOBHBIX BUJIOB (TPYII, KOJIell, OJIeH, yIOpsI0UeHHBIX 10JIeH)
HEOOXOAMMO ISl HENPEpHIBHOTO JMHEHHOTO TOCTPOCHUs Bcero Kypca anreOpbl. Ilostomy
TEPMHUHOJIOTMYECKHUI OIpPOC 1O OCHOBHBIM MOHSATHUSM 3TOro pasiena obOszareneH. [lo stomy
paszzeny MOXKeT ObITh ITpOBeAeHa 100 OJJHa KOHTPOJIbHAsA paboTa, TM00 ee MOKHO pa3fAeiauTh Ha
2 caMOCTOSATENBbHBIX pabOThl, B 3aBUCHMOCTH OT YPOBHS MOATOTOBKH Ipymmbl. MTOroBbIif TecTt
BKJIFOYAET 3aJIaHUS 110 BCEM OCHOBHBIM TUAAKTUYECKUM €IMHUIIAM, HEOOXOAUMBIM JI1 OCBOCHUS
B 3 cemecTtpe.

B TpeTbem cemecTpe CTYACHTHI U3Yy4atoT 4 pazaena, 00beJUHEHHBIX OOLIMM Ha3BaHUEM —
«IMHelHas anredpay. [IpuknanHol XapakTep 3THX pa3[esioB NMperbsSBIsSeT CBOM TpeOOBaHMS K
dbopMaM  KOHTposist 3TOro ceMmecTpa. MHauBuayanbHble JOMalllHWE 3aJaHUs  37€ECh
MIPENNOYTUTENbHEE ayJUTOPHBIX KOHTPOJIBHBIX pabOT, TaK Kak HAIpaBlIEHBI, MPEXaE BCEro, Ha
(dopmMHpoBaHHE HEOOXOAUMBIX MPAKTUUYECKUX HABBIKOB. OHU JOJKHBI BKJIIOYaTh OCHOBHBIE THUIIBI
3ajaHuii 1o 4yerblpeM pazgenam. M3 Nel - «Apudmernueckoe N-MepHOE BEKTOPHOE
MIPOCTPAHCTBO U CHUCTEMBI JIMHEWHBIX anreOpanueckux ypaBHeHui»; M3 Ne2 — «Matpuusl u
onpeaenutenn»; W3 Ne3 — «AOCTpakTHbIE BEKTOpPHBIE MPOCTpaHCTBa» U «JIuHeiiHbIe
OIIEpaTOPBI».

B 4erBepTOM cemecTpe TEOPETUUYECKMN MaTepuan 2 pa3fesioB «IJIEMEHTbl TEOPHH
rpynmn» U «JEeMEHTbl TEOPUHU KOJIEI UTPAeT BAXKHYIO pojib B (POPMHUPOBAHUM IpEICTaBICHUMA
CTYJICHTOB O COBPEMEHHOW anredpe u B (pOPMUpOBAHUHU aNreOpamdecKol KyabTypbl OyayIiero
yuutens wmarematuku. Ilo oGoum pazgenam mpenanojaraercs HPOBECTH KOJUIOKBUYMBI U
KOHTPOJIbHBIE paOOTHI.

OCHOBBI TEOPHMM MHOTOWIEHOB OT OJHOM M HECKOJBKHMX IICPEMEHHBIX, HN3y4acMbIC B

TPEThEM CEMECTpE, MO0 CPABHEHUIO C IPYTUMH pasieiiaMH anreOpbl, B OOJBIIEH Mepe pemaroT



BAXKHYIO 3aJlauy NMpoQeccHOHaTbHON HAIllpaBIeHHOCTH oOyueHus anreoOpe. J[Ba MHAMBUAYaIbHbBIX
JOMAlIHUX 3aJjaHus BKJIIOYAlOT OCHOBHBIE TUIIBI 33/JaHUH, BBIIIOJHEHUE KOTOPBIX HAIPABICHO HA
(bopmMHupoBaHKE YMEHHI TPUMEHSTH MTOJIy4YCHHBIC 3HAHUS TPU PEIICHUN MPAKTUYECKHUX 3a/1a4.
CryzneHT, ciaBlIvi yCIENIHO KOJUIOKBUYMBI IO MEPBBIM JBYM pasjeiiaM 3-TO ceMecTpa U
OTYUTABIIMICA MO O00EHM KOHTPOJIbHBIM paboTaM, MOXET OBbITh OCBOOOXK/EH Ha 3K3aMEHE OT

IIepBOro BoIpoca Ouiera.

10.2 METOAUMYECKHE PEKOMEH/JIALIMU 11O OPTAHU3ALIMU U3YUYEHUS
JUCHUIIJIMHBI AJIS1 CTYJAEHTOB

OO0mast TpyA0E€MKOCTh JAUCIUILINHBI, B COOTBETCTBUU C YU4EOHBIM IIJIAHOM, COCTABIISET
O 3aueTHBIX EIWHHII M BKJIIOYaeT Yy4eOHOEe BpeMs, OTBEIACHHOEC Ha JeKUHOHHbIE,
NPAKTHYeCKHe 3aHATHS U CAMOCTOSITeJIbHYI0 padoTy CTYy/EHTa.

TemaTuka JEKIMOHHBIX U MPAKTUYECKHX 3aHATUN OXBaThIBaeT BCE pa3zeiibl yueOHOH
IUCUUIUIMHBL M OPUEHTHPOBAaHA HAa BBHIMOJIHEHHE €€ IeJeid W 3aJad B COOTBETCTBUH C
TpeOOBAHUSAMH K pe3yJbTaTaM OCBOCHHS JUCIUTUINHBL

Ha 1eKuHMOHHBIX 3aHATHAX PEKOMEH]yeTCsl BHUMATEJIbHO CIylIaTh IpenojaBaTers,
KOHCIIEKTHPOBaTh MaTepuasl JIEKIMH, MPUHUMAaTh y4yacTHE€ B MHTEPAKTUBHBIX (QoOpMax,
WCTIOJB3yEeMBIX MpEeroiaBaTeNieM Ha JIeKIMH, 3a/aBaTh BONPOCHI W aKTHBHO OTBEYaTh Ha
MOCTaBJICHHBIE BOMPOCHI. [Ipy MOATOTOBKE K JIEKIUH HEOOXOIMMO MPOpadoOTaTh COAEpKaHUEe
NPEIbIAYIINX JEKIUHA, MOJrOTOBUTE BONpOockl. Tlocie nekiun Takxke ciaenyer NpoYrTaTh CBOM
KOHCIIEKT, 03HAKOMUTBLCSI C BapHaHTAMHU W3JIOKEHMs JaHHOW TeMbl B yU€OHHMKAX U Y4eOHBIX
MOCOOMSX, M €CIIM BOZHUKAIOT BOIIPOCHI, TO MOKHO C HUMH OOPaTUTHCS K MPETIOIaBaTEINIO.

[lenp mnNpakTHYeCKMX 3aHATHH - OCMBICICHHE CTYIEHTAMH TEOPETHUYECKOTO
MaTepuana, H3J0KEHHOT0 Ha JeKIUSAX, (OPMUPOBAHUE YMEHHUS MCIIOIb30BaTh €ro IpH
pelIeHNH NPaKTUYEeCKUX 3aJad B M3ydyaeMol 00JIaCTH, pa3BUTHE HABBIKOB CAMOCTOSITENLHOU
paboThl, yMeHUs paboTaTh ¢ yueOHOU JTUTEepaTypOu.

[TogroToBka K MPaKTHYECKOMY 3aHSATHIO BKIIOYAaeT  BBITIOJHEHUE  3aJaHHN
IperoiaBaTesis Mo TeMe MPEAbIAYIIEro 3aHATHS, a TaKXkKe MOJATOTOBKY K 3aHATHIO MO HOBOM
TEME — CaMOCTOATENIbHOE M3YYeHHE MAaTepHUajoB JIEKIIMOHHOTO Kypca, HMCTOYHUKOB
00513aTeNIHON U TOTIOTHUTEIILHON JINTEPATYPHI.

CamocrosiTe/ibHasi padoTa sBISIETCS HEOTHEMIIEMOM YacThi0 yueOHOTO Tporiecca. OHa
3alUIaHUPOBaHa M CTPYKTYpPUpPOBaHA TaKUM 00pa3oM, YTOOBI CTYAEHT NpU IOATOTOBKE K
3aHATUAM Hambosee >(PPEeKTUBHO OCBaWBAI TEOPETHUUYECKHM MaTepuasl U TMOJydal CUCTEMHbIE

3HAHUA 0 KypCy.



PykoBOACTBO CcaMOCTOSITENIBHOM pabOTOM CTYACHTOB CO CTOPOHBI IpENojaBaTes
3aKJIFOYAeTCSl B OKA3aHWM IOMOINM TPU ITUTAHUPOBAaHMHM pPabOTHI MO HM3YYEHHUIO Kypca, B
Pa3bSICHEHUM BOMPOCOB, BO3HUKAIOIIMX y CTYJACHTOB MpPH M3YUYEHUU OTACIBHBIX TEM Kypca,
Ipy TOATOTOBKE K pa3lW4YHbIM (QopMaM KOHTPOJIS, 3alyIaHUPOBAHHBIM IPOrpaMMoOi
JTUCIUIUIAHBI.

[Tpu BBIMONHEHWH WHAMBUAyaIbHOTO nomamrHero 3amanus (MJ13) cmemxyer oOpatuth
BHUMAaHUE Ha CJIEAYIOLMEe MOMEHTBI: BApUAHT 3aJlaHUs JUJISl KaKJIOrO CTYACHTa OINpEAeseTCs
€ro HOMEpPOM B CIIMCKE TPYIIbI; 3aJlaHUE BBIMOJIHSACTCS B OTAEIBHOM TeTpaau ¢ MOIPOOHBIM
OMHMCAaHHUEM XOJa PEUICHUS M CChUIKAMU Ha COOTBETCTBYIOLIUN TEOPETHYECKHI MaTepHall;
MpOBEPKa camMocToATeNbHOCTH BbimosHeHuss WJ/I3 ocymecTBisieTcss mpenojaBareieM IpU
cobecemoBanuu co ctyaeHToM (3ammra U]13).

Bpewms, oTBeneHHOe yueOHBIM IJIAHOM Ha CaMOCTOSITENIbHYIO paboTy CTyAEHTa IO
JUCLUILIMHE, cocTaBiseT npuMmepHo 50% Bceil ee TpynoeMKocTh. DOpMbI CaMOCTOSITEIbHOU
paboThI IO KOKJIOMY pa3leiny AUCHUTLIMHBI IEPEUUCICHBI B TEXHOJIOTMYECKON KapTe B KOHIIE
MIPOTPaMMBI.

Jlns olieHWBaHUSA YPOBHSI JOCTUTHYTBIX PE3yJIbTAaTOB OCBOCHHUS CTYACHTOM KasKJIOTO
paszena IUCUMIUIMHBI, a TaKK€ BCEH JMCIMIUIMHBI B 1I€JIOM, COOTBETCTBHS €r0 3asiBJICHHBIM
TpeOOBaHUSIM, HCIOJIb3yeTCs OaJIbHO-PETHHIOBasi CHCTeMa, JI€TaJbHO OINHUCAHHAs B

TEXHOJIOTHISCKOM KapTC JUCHUITIIMHBI JJI KaXXKA0I'0 U3 TPEX CEMECTPOB.

11. OHEHOYHBLIE CPEACTBA JJIAA TEKYIIEI'O KOHTPOJIA 1
IMPOMEXYTOYHOMN ATTECTAIIIA

@DOHJ| OLIEHOYHBIX CPEICTB pa3zpaboTaH IS MPOBEACHUS MPOMEKYTOUHON aTTeCTallun
o0yyaromuxcs Mo IUCHUIUIMHE «AJiredpa» M BXOJIUT B COCTaB OCHOBHOW 00pa30BaTesIbHOM
MporpaMMbl 1o HampaBieHuio noarotoku: 44.03.05 «llemarormdeckoe obpa3zoBaHue (C ABYMS
npodunsiMu moAroToBKM)» (mpoduns «Matemaruka u JlonoaautensHoe oOpazoBaHue B 00JacTu
SKOHOMUKHY) (kBamupukanus «bakamaBpy), peann3yeMoil mpu MOATOTOBKE OOYYarONIUXCS B
benepaTbHOM  TOCYJapCTBEHHOM  OIO/DKETHOM — 00pa30BaTEIbHOM — YUPEKIACHUU  BBICIIETO
o0pa3oBaHus «ANTalCKUI TrOCYJapCTBEHHbI TI'yMaHUTApHO-TIEAarorMYecKUii yHUBEPCUTET
nvenn B.M. llykmmnua». @oHA OLEHOYHBIX CPEACTB MPEJHAa3HA4Ye€H [UIsi  IPOBEPKHU
c(OpPMUPOBAHHOCTH KOMIIETEHIIMH, 3asABJICHHBIX B MpOrpaMMe IUCLUIUIMHBI «AJiredpa» B
cOOTBETCTBUH ¢ yueOHbIM Tu1aHoM 44.03.05 «Ilemarorunueckoe oOpa3oBanue (C IByMsI MPOGUISIMU
noaroToBku)» (mpoduns «Marematuka U JlomonmHHTEnbHOE 0Opa3oBaHHME B 0OJIACTH

SKOHOMUKMY) (kBanmupukaius «bakamaBpy).



IlepeyeHb KOMIeTEHIUI ¢ YKa3aHHeM 3TanoB UX GOpMHUPOBAHUSA B Mpolecce OCBOCHUS

o0pa3oBaTeIbHON NPOTrPaMMBbI

— Cnoco0eH OCYIIECTBISITh MOUCK, KPUTHYCCKHIA aHAIIM3 U CHHTE3 WH(OpMAInH,
HNPUMEHSATh CUCTEMHBII TOAXO/I TS pellieHus ocTaBieHHbIX 3an1a4 (YK-1);

Croco0OeH ocBanmBaTh M HCIOJIB30BATh TCOPETHUECKUE 3HAHUS M MPAKTHYCCKUE
YMEHHSI U HaBBIKM B MPEIMETHON 00JacTH MPHU pPEUIeHHH MPOQecCHOHANbHBIX

3anay (I1K-1);
CnocobeHn  ¢hopmMupoBaTh
JOCTHKEHUS JTUYHOCTHBIX,

Pa3BUBAIOIIYIO

00pa3oBaTeNIbHYIO
MPEAMETHBIX M METaNpeIMETHBIX Pe3yJIbTaTOB

cpeny IS

00y4YeHHsI CpeACTBaMU MpernogaBaeMbix yueOusix npeameTon (TTK-3).

Komreren HNuauxkaropsl OneHoyHbIe
1M, cpeacTBa
ATarbl

3uamo: [IpakTuko-
- [IK-1.1: 3Haer cTpyKTypy, COCTaB U AUJAKTUYECKHUE €AUHULIBI | ODUEHTHPOBAHHO
IpeIMETHOM 00J1aCTH ( IPEN0AaBaeMOro IpeIMeTa); e 3aJlaHue:
Ymemo: KOJUTOKBUYM,
- [IK-1.2: YmMeer ocyuiecTBisTh 0TOOp Y4€OHOTO COJEpKaHUs | KOHTPOJIbHAsA
sl ero peanu3allid B pa3iHyHbIX (Qopmax oOydeHus B | padora, A3,
cootBecTBUU ¢ TpeboBanusimu ®I'OCBO OO; UTOTOBBIN TECT.
YK-1 - VK-1.2: Ilpumenser noruueckue (GHOPMBI U MPOLETYPHI,
IK-1 crocobeH K pediaekcuu Mo MOBOAY COOCTBEHHOM M 4UY)KOM
IK-3 MBICIIUTEIILHON JIESITENbHOCTH.
4 stan Bnaoemuv:
- TIK-3.1: Bnanmeer cmoco6amu MHTErpanMuM  y4eOHBIX
MpeAMETOB  JUIsl  OpraHu3alliy  pa3BUBAONICH  yueOHOI
NesTeIbHOCTH (HCCIIeA0BATENbCKOM, MPOEKTHOW, IPYNIIOBON U
ap.).

Komnemenuyusa YK-1 c ykazanuem smana ghopmuposanus ¢ npouecce 0C60€HUs

obpazoseamenvHoil nPoPaMmol

Komnereniuss YK-1 (CrnocoGeH ocCymecTBISATh IMOUCK, KPUTHYECKUN aHaIU3 U CHHTE3
nH(pOpMaLUY, TPUMEHATh CUCTEMHBIN MOAXO0 7Sl peLIeHUs] TOCTAaBIEHHBIX 3a/1a4) popmupyercs
Ha YETBEPTOM 3Tarne pOpMHUPOBAHUS KOMITETCHIINH.

Kommnerenmuss YK-1 QopmupoBaniack B mporiecce H3ydeHHUs] JTaHHOW JUCHMIUIMHBI H
MIPOAOIDKUT (HOPMHUPOBATHCS Ha CIEIYIOIUX Kypcax B MPOILECCe M3YYEHHUsS APYTHX Y4eOHBIX
TUCHUIUINH, TPOXOXKAECHUS IMpPaKTUK M MTOrOBOM TOCYJapCTBEHHOM aTTectauuu (3amura
BBIITYCKHON KBaTH(PHUKAIIMOHHOMN paboThI).

TunoBoe KOHTPOJBHOE 3aJaHUE JUIsl OLEHKH C(HOPMHPOBAHHOCTH JIaHHOM KOMIIETEHIIMH
HaIIPaBJIEHO HA IEMOHCTPALMIO0 TOTOBHOCTH OCYLIECTBIISATH MOMCK, KpUTHUECKUI aHAJIU3 U CUHTE3
nH(pOpMaLIUU, TPUMEHSATh CUCTEMHBIH MOAXO0/ JUIsl PEellIeHUs TOCTaBIEHHBIX 3ajau.

Komnemenyusa I1K-1 c ykazanuem smana gpopmuposanus é npoyecce 0C60eHUA




obpazoeamenvHoll RPOPaAMMbL

Kommnerenmus TIK-1 (CmocobGeH ocBaMBaTh W HCIIONB30BaTh TEOPETUYECKHE 3HAHUS H
MIPAKTUYECKUEC YMECHHSI W HABBIKM B MPEIMETHOW 00JacTH MpH pPEmIeHUU MpodecCHOHATBHBIX
3aja4) (hopMUpYyeETCs HA YETBEPTOM ATare (HOpMUPOBAHUS KOMIIETEHLIUH.

Kommerenmus [1K-1 ¢opmupoBanace B mporecce HU3y4eHUs JaHHOW JUCIHILIAHBI U
MIPOJOIKUT (POPMHUPOBATHCS HA CHEIYIOIMIMX Kypcax B IpoIlecce U3YYEHUS IPYTUx Y4eOHBIX
JUCHUIUINH, MPOXOXKJICHUS NPAKTUK W UTOTOBOM TOCYIapCTBEHHOW arrectauuu (3amura
BBIITYCKHON KBATM(UKAIIMOHHON PabOTHI).

TumoBoe KOHTPOJBHOE 3aJaHUE ISl OICHKA CPOPMHUPOBAHHOCTH JAHHON KOMIICTECHIIUU
HaIlpaBJICHO Ha JIEMOHCTPAIMIO TOTOBHOCTH OCBAaMBATh U UCIIOJIb30BATh TEOPETUUECKUE 3HAHUS U
MIPAKTUYECKUEC YMECHHSI W HABBIKM B MPEIMETHOW 00JacTH MpH pelieHUU MpodecCHOHATBHBIX
3a/1ad.

Komnemenuusa I1K-3 c ykazanuem smana gpopmuposanus é npouyecce 0C60€HUA
o00pazoeamenvHoll NPOPAMMBbL

Kommerenrus T1K-3 (CrocoGeH ¢hopMUpoBaTh pa3BHBAIOIIYI0 00pa30BATEIBHYIO CPEIy IS
JOCTUKEHHS TUYHOCTHBIX, IPEIMETHBIX U METANPEAMETHBIX Pe3ylIbTaTOB O0yUEHUSI CPEACTBAMHU
MPEoIaBaeMbIX y4eOHBIX TpeAMETOB) (OpMHUpPYETCs Ha TMepBOM dTane (OopMHUPOBAHUS
KOMIIETEHIINH.

Kowmmerenmus [1K-3  ¢opmupoBanace B mporecce HM3Yy4eHUs JaHHOW JUCIUIUIMHBI U
MPOJOIKUT (POPMHUPOBATHCS HA CIEIYIOIMIMX Kypcax B IMpOIEcCe U3YYEHUS IPYTUX Y4eOHBIX
JUCHUIUIMH, MPOXOXKJAEHUS IPaKTUK M MTOrOBOM TOCYJapCTBEHHOM aTTecTauuu (3amura
BBIITYCKHON KBaIM(PUKAIIMOHHOMN paboThI).

TunoBoe KOHTPOJBHOE 3aJaHUE JUIsl OLIEHKU C(HOPMHPOBAHHOCTU JIaHHOM KOMIIETEHIIMU
HampaBlIeHO Ha JEMOHCTPAIMI0 TOTOBHOCTH (DOPMHUPOBATh DPA3BHBAIOILYI0O OOPa30BaTENIBbHYIO
cpeny AJis NOCTH)KEHHUS JINYHOCTHBIX, NMPEJAMETHBIX M METalpeIMETHBIX Pe3yJbTaTOB 00y4eHHUs
CpeACTBaMU MPENoaBaeMbIX YIeOHBIX PEIMETOB.

1. Tunosoe konmponvroe 3aoanue na smane ¢popmuposanus YK-1, I[IK-1, I1K-3:

Oopaszey unoueudyaIbHo20 oomauine2o 3aoanusn Nel

1 kypc, 1 cemecTp

ab
1.0%* _rpynma? a*b = 3 -

2. (R™:®:®) _xonpuo? Mone? a®b=a-b; a®@b=a"""

(24
3. Halitu cymMmy, pa3HOCTh, MPOU3BEIECHHE M YaCTHOE VR Onepanuu  WUTIOCTPUPOBATH

reomerpuueckn. @ =1—i; f=2+2i3

4. HaiiTu 3Hauenne GyHKINUN f(x) npu X = 1-2i
f(x)=x* +—3+I —2x
X

5. Pemmts ypasnenue: (2+31)x—(1—i)y =8+17i, x,yeR

6. U3Bjeun KopeHsb B anrebpanyeckoii popme: v—15+8i



7. BBITOTHUTH ACUCTBUS B TPUTOHOMETPHUIECKOU hopme:

i/(—1+i)6(\/§+i)
2+2i

8. Ha KOMITJIEKCHOM TIJIOCKOCTH YKa3aTh MHO>KECTBO BCE€X TOYECK Z, YAOBJIICTBOPAIOIIUX YCIOBHIO

Z+1

|2l <

9. HaiiTu nyiMHBI CTOPOH M BHYTPEHHHUE YIJIbI TPEYTOJbHHKA, BEPIIMHAMU KOTOPOIO SIBISIOTCS
KOMILIEKCHBIEC YHClIa
z,=4i; z,=3+5i; z;=4+Ii

[2+1-il=1 pajitu wuco,

10. Cpean KOMIUIEKCHBIX YHCEJ, YIOBJIETBOPSIOLIUX YCIOBUIO
HMMEI0Ilee HAMMEHBIINI MOJ0KUTEIbHBINA apryMEHT.

11. Yka3aTh Bce nepBooOpa3Hble KOPHU TPETbEM CTENEHM U3 €IMHMIIBI CPEAr KOPHEH IIecToi
cTeneHu us3 1

12. Boipasuts SIN 7X yepes Sinx y COSX,

Oopazey unousudyanbHozo oomauwinezo 3a0anusn Nel

1. MeTOI[OM MMOCJICAOBATCIIBHOTO HMCKIKOUCHUA HCEHU3BCCTHBIX PCHIUTC CUCTEMBI JIMHEWHBIX
anredpanvyeckux ypaBHEHUM:
6X, +5X, —2X, + 4%, = -4
9X, — X, + 4%, — X, =13
3%, +4X, + 2%, —2X, =1
3%, —9X, + 2%, =11
6X, —2X, —2X; +5%X, =0
9x, —3X, +4X,+8x, =0
6X, —2X, +6X;+7X, =0
2. MeTofoM »BIIEMEHTapHBIX IpeoOpa3oBaHUi HAWTH B MaTpuie Oa3uc CHCTEMBI CTPOK U

BbIpa3UTe HeOa3UCHBIE CTPOKU Yepe3 0a3ncHbIe

2 -1 3 5

4 -3 1 3

3 -2 3 4

4 -1 15 17

7 —-6 -7 O

3. HaiinuTte panr MaTpuIlsL:

1 -1 5 7

-1 -3 2 4

3 5 1 -1
7 9 7 1



4. Haiimure paHT CUCTEMBI BEKTOPOB M KaKOH-HUOYIb ee 0aszuc. Bce BEKTOpHI, HE BXOSIINE B
0a3uc, BeIpa3uTe uepe3 0a3HCHBIC BEKTOPHI

a, =01, -1, -1, 1) a,=(3 9, 8 8) a,=(2, 4, 5 1)

a, =@, 5 3, 7).

5. Haiigute obmiee pemenne u @CP ni1s cucteMbl ypaBHCHHN:
3x; +4x, —x; +2x, +3x, =0
ox, +7x, +x;+3x, +4x. =0
4x, +5x, = 2x; +x, +5x;, =0
7x, +10x, + x5 +6x, +5x, =0

6. Haiinure MHOTOOOpa3ue peleHuil CUCTEMBI:

X, —3X, +3X; +4x, =3
4% —2X, + 3%, + 7%, =1
8X, —6X, —X; —5X, =9

X —3X%, + X, +17%x, =0

Oopazey unousudyanibHozo oomauinezo 3a0anus Ne2

1 xypec, 2 cemecTp

1. [ans! aBe matpuisl 4 u B. Haiinure:
a) AB; 6) BA ; B) A, r) AA™;, ) A A,
(OGpatHyI0 MaTpHUIly ClIeyeT UCKATh C MOMOIIBIO AJIEMEHTAPHBIX MPeoOpa3oBaHMIA. )

2 -1 -3 2 -1 -2
A=| 8 -7 -6| B=|3 -5 4
-3 4 2 1 2 1

2. I[J'IH AAHHOTO OIPCACIUTEIIA A Haﬁ)IHTC MHHOPBI 1 anre6panquKI/Ie JOITIOJIHECHUS 3JICMCHTOB

@iz 83j  Bpruuciure onpeneaurens A

a) pa3JoKHUB €ro 10 3JIEMEHTaM I-TOW CTPOKH;
0) pa3JIoKUB €ro 110 IEMEHTaM |-TOTO CTOJIOIA;
B) MOJIYYHB TIPEIBAPUTEIHHO HYJH B I-TO# CTpOKe.

1 1 -2 O

3 6 —-2 5
i=4, =3, A=

1 0 6 4

2 3 5 -—

3. TIpoBepbTe COBMECTHOCTH CUCTEMBI YPaBHEHHH U, B CIIy4ae COBMECTHOCTH, PEIIHTE €e:

a) mo popmynam Kpamepa;

0) ¢ MOMOIIIBIO 0OPAaTHOM MAaTPHIIBI (MATPUIHBIM METOZOM).

(B OamHom 3adanuu 0Opamuyl0 Mampuyy ciedyem UCKamb ¢ NOMOWbIO NPUCOCOUHEHHOU
mampuywi!)



2x, +x, +3x, =7
2x, +3x, +x; =1
3x; +2x, +x, =6

Oopa3zey unousuOyanbHo20 0omauineo 3a0anus Ne3

3
1. TlokaxuTe, 4TOo cUcTeMa BEKTOpOB “i:92:93 gppsiercst OasucoMm mpocTpanctBa R™ wu

HaﬁHHTe KOOPAHHATHI BEKTOPa X B 9TOM basuce:

a =0 1 1 a, =L 1 2) a=@ 2 3 x=(6 9 14)
2. JIOmONHHTE CHCTEMY BEKTOPOB 10 6asuca mpoctpancTea R*
a=(2 1 0 3) a,=@L 4, 2, 1)

’ ’ ’

- 3
3. Haiigure matpuily nepexona ot 6asuca €1-€2:€ mpocrpanctBa R™ k 6asucy e ,e, ,e; u

—
O6paTHO, d TAKIKC KOOpJAHHATBI BEKTOpa a B 9THX 6331/IC21X, cClin

e=0 2 1) e, =(3, 1 4),
e,=(2 3 3) e, =(5, 2, 1), a—(0 4 -1).
e,=(3 7, 1), e, =L 1, —6),
4. TloctpoiiTe OPTOHOPMHPOBAHHBIN 0a3uc MOANPOCTPAHCTBA, HATAHYTOIO HAa CHUCTEMY
BEKTOPOB:
a=0 1 1 1) a,=00 -1, 1, -1) a;=@0 3, 1 3)

a,=@0 2, 0 2)
5. Ina orobpaxenus P mpoctpanctea R® B cebs, mepeBonsmiero moGoii BeKTOp
X=X, X, XS)BBeKTOp P(x)= (2%, X +X,0 Xg):

a) mokaxwure, uto P sBnNAETCS MUHEHHEBIM;
0) HaluTe €ro MaTpUILy B Oa3zuce
a,,8,,8,;-3, =0, -1, -1)a,=@0 0 1)a,=(0, 1 1)
B) HaiiuTe PO, 1eeKT U PaHT JTHHeHHOTo oTobpaxkenus ¥ .
6. Haiinure coOCTBEHHBIE 3HAUYCHHS U COOCTBEHHBIE BEKTOPBI IMHEHHOTO OIepaTopa, 3alaHHOT0

B HCKOTOpPOM Oasuce ManHHef/'I

3 1 0
4,=|-4 -1 0
4 -8 -2

Oopa3zey unousuodyanbho2o oomauinezo 3adanusn Nl

1 cemecTp

1. BbINOJHUTH JI€JIEHUE C OCTATKOM. 3alucaTh PaBEHCTBO, MOJYYEHHOE B MPOLIECCE JICTICHUS:



2x* +4x% —x? ga X +1i
2. Tlpu kaxoM g muorowrer | (X) umeer umcio ¢ KOpHEM He HiKe BTOPOH KPaTHOCTH?
f(x)=x>+ax*+ax—1-2a,c=1
3. Pasnoxuts muorowten | (X o crenensm X~ C | naiitn 3snauenne muorowiena u Beex ero
nponsBoausbx npu X = C
f(X)=2x°+3x"+x*—=x*+5, c=-2
4. Pa3noxxuth Ha npocTeniue 1podu:
X3+ 2x% +1
(x+2)

5. Haiiru HOJI u HOK muorouneso [ (X) u 9(X) | ppipasurs HOJL (fO), g(x) uepes

f(X)y 9(x) .

f()=x"—2x" +x°+7x* =12x+10 g(x) =3x" —6x° +5x* +2x -2
6. HaiiTu panuoHaabHbIE KOPHE MHOTOUJIEHA

f(x)=1x5+£x4—3x3—7x2——x——
2 2

7. SIBIISIETCS M MHOTOYJIEH HETPUBOAMMBIM?
a)x* —3x* +2x+1 gan Q:

b)2x* —x—3 yan Z

Oopaszey unousudyaIbH020 0oMmauine2o 3a0anus No2

2 cemecTp
1. Pewuth ypaBHEHUS:
a)x® —6x>+57x—-196 =0
b)x* —x® —3x*+5x—-10=0
2. CocTaBUTh MHOTOWICH HAWMEHBIICH CTENEHU C JEHCTBUTEIBHBIMU Kod(hdummentamu (c
KOMIUIEKCHBIMU KO3 (UIIUEHTaMH) 110 €T0 KOPHSM:
X=X, ==L X;=-1+1
(IlIkonbHast) CyMMa KBaJpaToB KOpHEH ypasrernst X + PX—3=0 papna 10. Haiitu p.
Haiitit cymMmMy Ky60B KOpHeit ypaBrerns 2X' —4x° +2x* —6x+1=0,
5. Pa3n0xuTh MHOTOYJIEH Ha HETIPUBOAUMBIE MHOXHUTENH Hax Q, R, C.
x° —6x* +14x°> —8x* —15x +14
6. SBnsercas nu a anreOpamueckuM Han Q uwwmcmom? Ecim jma, ykasaTh €ro MHHHMAIbHBIA

MHOTOYJIEH.
mw . . T

o =COoS—+lisin—

3 3

1
7. OcBOOOAUTHCS OT UPPAITMOHAIBHOCTH B 3HAMEHATEJNE IPOOH: 8+ 42+3



Kpurepun onenku 3axaanii 1J13:

1. Kaxnoe 3amanue N3 ornennBaeTcs B 1 0ajur; mpy JOMYIIEHHBIX OMIMOKaX OIIEHKA 3a
3aJJaHUe CHUKAETCSI.

2. Ilpu oneHMBaHUM 3a/1aHUS YUYUTHIBACTCS aKKypaTHOCTh OPOPMIICHHS U TIOJIPOOHOE
ONMCAaHUE XOJa PELIEHUs CO CChIIIKAMH Ha COOTBETCTBYIOLMI TEOPETUUECKUI MaTepHalL.

3. HUroropas oleHKa 3a BCIO pabOTy COOTBETCTBYET MIPOIICHTY TOJYYEHHOTO CyMMapHOTro Oasia
10 OTHOIICHHIO K 001IeMy uuciry 6amioB 3a Bce MJ13.

4. Ouenka 3a /13 He menee 60% cunrtaeTcs monoxurenbHOM. [lpu oTpunarenbHoil oneHke
CTYACHT BBINIOJHSET paboTy HaJ OIMOKaMU; PEHTHUHIOBBINA Oalil 3a MOBTOPHYIO paboOTy HE
MOKeT ObITh OonblIe 75 %.

5. Ouenka aHHyJIupyeTcs, eciid Ha 3amurte M/[3 (mpu cobecemoBanuu ¢ penoiaBaTesieM)
CTYJIEHT HE MOJATBEP/IUII CAMOCTOSATEILHOCTh €TI0 BHITIOJIHEHHUS.

6. Omuenka 3a /13 cHmkaercs nmpu HecOOTIOCHIH CPOKOB €ro caauu: MuHyc 1% 3a xaxablit
IIPOCPOYECHHBIN JIEHb.

2. Tunosoe xoumponvHoe 3adarnue na smane popmuposanus YK-1, I1K-1, I1K-3:

KonTposabHbIe padoThI

Kpurepnu oieHKH KOHTPOJLHOM Pa00ThI:

1. Kaxnoe 3ananue paOboThI OLIEHUBAETCS B Gauiax; Mpu JOMYIICHHBIX OMIMOKAX OLICHKA 32
3a/laHUE CHHKACTCS.

2. «CTOMMOCTB)» KaXK/I0T0 3aJaHusl 1 MAKCUMAJIbHO BO3MOYKHOE YUCII0 OAJIOB ONPEAEIeTCS
OTIEIBHO ISl KaXI0H paboThl.

3. Ilpu onleHMBaHUM 33aJaHMsI YUUTBIBAETCS AaKKYPaTHOCTh O(hOPMIIEHHUS U TOIpOOHOE
OTIMCaHME XO0/1a PEUICHHUS CO CCBUIKAMU Ha COOTBETCTBYIOIINN TEOPETUUECKUN MaTepHal.

4. WroroBasi OlieHKa 3a BCIO pabOTy COOTBETCTBYET MPOLICHTY MOJIYYSHHOTO CyMMapHOTro Gasuia
10 OTHOIICHHUIO K MAKCUMAJIbHO BO3MOYKHOMY YHCITY 0aslioB.

5. TlonoxxurenbHOU cunTaeTcs oneHka 3a padoty He MeHee 60%. [Ipu oTpuIaTenbHOM OLeHKe
CTY/ICHT MEPENHChIBACT paboTy 3aHOBO (IPYyroii BapUaHT).

6. CryzaeHT MOXET IOBBICUTh PEHTHHTOBBIN Oasul, BBIIOJIHUB pabOTy Ha/I OIIMOKAMH.

PeliTuHroBsIii 621 32 MOBTOPHYIO pabOTy M MpH padoTe HAJ OMMOKaMU HE MOXKET OBITh
6omnbie 75 %.

Oo0pa3zen KOHTPOJILHOM padoThl Nel,

1 xkypc, 1 cemecTp.

1. CocraBbTe TaOIHMIy HCTUHHOCTH JJIsI HYOPMYIIBIL: (p>a)r=p)>—q.
2. Jlnst namebix MHOXecTB A n B Haiimure 4B ANB ANB.B\A y yzogpasure AX B Ha

KOOPJAMHATHOH MJIOCKOCTH: 4=(-3; 7] B=[4 10)



3. B Teopeme «B npaBmiIbHBI MHOTOYTOJIBHUK MOYKHO BITUCATh OKPY>KHOCTBY:
a) BBIJICJIUTE YCIIOBHUE U 3aKIII0UYeHUE U chopMyupyiTe ee B Buae: «Ecnu..., T0...».
b) chopmynupyiite nans Hee oOpaTHOE, MPOTHUBOMIOJIOXKHOE, 0OpAaTHOE MPOTUBOIOIOKHOMY
YTBEPKACHUS; ONIPEJIEINTE UX UCTUHHOCTB;
B) 3Ty ke TeopeMy chopMyJIupyiTe B TEpPMUHAX «HEOOXOAUMOY, «10CTATOUHO.

4. Kaxumu u3 cBOWCTB: 1) pedeKCUBHOCTB; 2) aHTHPE(IIEKCUBHOCTD; 3) CUMMETPUYHOCTD; 4)
AHTHCHUMMETPMYHOCTD; 5) TPaH3UTUBHOCTH; 6) CBA3aHHOCT — o0OJafaeT oTHomenue P,
3aJJaHHOE

a) Ha MHOXeCTBE A4 -

A={a, b, ¢, d, e}

p={ai a)n (& b), (a by (b a) (e d) (d o). (e e}
0) Ha MHOXCCTBE JICHCTBUTEIBHBIX YKcel R: £~ = {<X? Y)IX,yeR x<y —1}.
OTBET IIOSICHUTE.

5. TokaxuTe, YTO TMEPEUUCICHHBIE HUXKE MOJIMHOXECTBA O0pa3yrT pa30MEHHWE MHOXXECTBA

A=1{L 2, 3, 4, 5} samiire B aBHOM Bre (MHOKecTBOM Tap n3 A X A ) oTHOmeHWE
SKBUBAJIEHTHOCTH, COOTBETCTBYIOIEE JIAHHOMY pa3OHeHHmIO:
4, = {1}1 4, = {2} Ay = {3’ 4, 5}.

6. Omnpenenute, sABNSETCSA T COOTBETCTBUE f yacTHUHBIM 0TOGpaKEHHEM, OTOOpAKEHHEM (ECH
11a, TO onpeeuTe THI oToopakenns): | R >R, f(X)=x"-2x+2,

[pumeuanue. Kaocooe 3adanue oannou pabomsi oyenusaemcs ¢ 1 6ann. Maxcumanvho

B03MOJICHOE HUCIO ballos 3a pabomy — 7 6annos ( 3a0anus 4a u 46 oyenusaromcst OmoenbHo).

Oo0pasen KOHTPOJIbHOI PadoThI N2,
1 xkype, 1 cemectp

(V) ’ kS
1) Ilyctb R ecTtp MHOXeCTBO AeWcTBUTENbHBIX uucen. [lokazaTb, 4TO (R ™) gensercs
IPYIIION, €CIIn
1

R = R\{—}, a*b=ab-——-a—-=-b+—
2 2

2) JlokasaTk, 4TO MpH T000M HATypatbHOM 1 2+2° +2° +..+2" =2"" - 2;
3) BoblnoaHuTh JAEHCTBMS HaJX KOMIUIEKCHBIMM YHCJIaMU B airedpanueckoi  ¢opme:
(L+2if —(-i)
B+2i) -(2+i)"
4) BbuuciuTe, MCMONB3Ys TPUTOHOMETPUYECKYI0 (GopMy (OTBET 3amucath B alreOpanyecKoit
dbopwme):

[1 +iv/3 Jg

2-2i

5) Beruuciauth Bce 3HaUEHUS! KOPHS U3 KOMIUIEKCHOTO YHCIIa
—1—i
N3+

6) M300pa3uTh Ha KOMIUIEKCHOM IIJIOCKOCTH MHOXECTBO 4Yucen Z€ C, yIOBIETBOPSIONINX
YCJIOBHSIM:

z—i|<2
|z—2—i|=1

6



[Mpumevanue. 3adanue Nel oannou pabomwl oyenusaemcs 6 2 6auna, ocmanvhvie — 6 1

oann. Makcumanvro 803modicHoe uucio 6ainos 3a pabomy — 7 6a1108.

Oo0Opa3en KOHTPOJIBLHOM PadoThI Ne 3,

1 kypc, 2 cemectp.

1. MeronoM MOCIENOBATEIbHOTO MCKIIOUEHHUS HEM3BECTHBIX PEIIUTE CHCTEMY JIMHEHHBIX
anreOpanvyecKkux ypaBHEHUI:

2x + X, +X,+x, =5

X +2x,+x;+x, =4

X +X,+2x;4+x, =7

X +xX,+x,+2x, =4

2. HaiiguTe paHr cucTemMbl BEKTOPOB U KaKoﬁ-HI/I6yz[L ee Oazuc. Bce BekTOpbI, HE BXOIAIINEC B
6a3I/IC, BbIPA3nUTEC 4CPEC3 OasncHbIE BCKTOPbI
a, =1 -1, -1, 1) a,=(3, 9, 8, 8) a,=(2, 4, 5 1)
a,=@, 5 3, 7)

3. Haiinute oOmiee pemenne u @CP ais cuctemsl ypaBHEHUIH
3x; +4x, —x; +2x, +3x, =0
ox, +7x, +x;+3x, +4x. =0
4x, +5x, —2x;+x, +5x, =0
7x, +10x, + x5 +6x, +5x, =0
[Mpumeuanue. 3adanus  OaumHot  pabomwl oyenueaemcs 6 1 6amn. Maxcumanrbho

803MOJICHOE YUCIo 6ainos 3a pabomy — 3 bannas.

Oo0pa3zen KOHTPOJIBLHOM PadoThI Ne 4,

1 kypc, 2 cemecTp.

1. Tlokaxwure, 9TO CHCTeMa BEKTOpoB %1 2% spusercsi Gasmcom mnpoctpamctBa R° u
HalliuTe KOOPAMHATHI BEKTOpa X B 3TOM 0aszuce.
a, =@, 5 3) a,=(2, 7, 3; a=(3 9 4)
x=(2, 1, 1)

2. JIOmONHHTE CHCTEMY BEKTOPOB 10 6asuca mpoctpancTea R*
a, =2, 3 1, 1) a,=(2, 4, 1, 0)



3. TlocrpoiiTe OpTOHOPMUPOBAHHBIH 0a3UC MOANPOCTPAHCTBA, HATSHYTOTO HA CUCTEMY BEKTOPOB
a=0 1 1 1) a=00 -1 1, -1 a=@@ 3 1 3)

4. Jns orobpaxenns P mpocrpanctea R® B ce6s, mepeBomsiero mo6oii BEKTop
X=X, X, %5)g BEKTOD olx)= (4 —x, x+x, 0).
a) moxaxwure, uto P sBNAETCS MMHEHHEBIM;

0) HaluTe ero MaTpuIly B Oaszuce
e,e,e:6,=( 0, 0)e,=(0, 1, 0)e=(0, 0, 1)

B) HaiiuTe AApO, 1eeKT U PaHT JIHHEeHHOro oTobpaxkenus ¥ .

5. Haiinute coOcTBeHHBIC 3HAYCHHSI M COOCTBEHHBIC BEKTOPHI JIMHEHHOTO OmepaTopa, 3aJaHHOTO
B HEKOTOpOM 0a3uce matpulei

3 1 0
4,=l-4 -1 0
4 -8 -2

[Mpumeuanue. 3adanue Ned dannou pabomul oyenusaemcs ¢ 2 6aiia, ocmaivhvie — 8 1

oann. Maxcumanoho 6o3modchoe yucio 6annos 3a pabomy — 6 6auL08.

3. Tunosoe xonmpoavHoe 3adanue na smane gpopmuposanus YK-1, I[1K-1, I[1K-3:

Oo0pasen nomManHeil KOHTPOJIbHOI pa0doThI M0 TeMe «[' pynnb

1 kypc, 1 cemecTp.

1. Kakoil mopsiok HMMeeT 3JeMEHT @ CHUMMETPHUYECKOW TIpymmbl Sy M Kakymo

HMKIIMYECKYIO TPYIy OH noposkaaer? UeMy paBeH d1eMEHT, 0OpaTHBIH seMeHTaM a , a°, eciu

1234567
a= 2
2345761 ) °

2.Ha muoxectse G = {am a,,as, 34} 3aJIaHa oTepalys co cleayrouei tabmumen Komu:

ail a2 as as

ai ai a2 as as

a? az as ai as

as as3 ai as a2

a4 a4 as az ai

Brisicaute, siBisiercst i G rpyImod OTHOCHUTENBHO 3aJaHHOMW oreparuu. Eciii fa, To yKaxuTe

MOJTPYIIY CUMMETPUUYECKON TPYIIBI S4, KOTOpOH n3omMopdua rpynmna G .

3. byner im 4 mOArpyNIoi, HOPMAJIbHBIM JEIUTEIEM TIPYMIIbI (M .+)9 Orper
obocnyiite. ITloctpoiite dakrop-rpynmy M/A w TabIUIy CIOXKEHUS €€ DJIEMEHTOB, E€CIIH
A={x|x=9%keZ} M={x|x=3KkeZ}



4. Tlokasats, uto f sBnsercs romomopdusmom X B (A2 y oGocHoBatk, uro (A=)
b

l-a—-b+2ab-
5.CKOaBKO MOATPYIIIT UMEET TpyIIa AeBATHAAIATOrO mopsiaka? OTBeT 000CHOBATH.
6. HazoBuTe Bce MOATPYIIIBI UKINYESCKON IPYIIITBI BOCEMHAIIIATOTO MOPSIIKA.
[Mpumeuanue. 3aoanus No2 u 4 oannoii pabomsi oyenusaiomes 6 2 baiia, ocmanvhvle — 6 1

1
ecTh KOMMyTaTHBHas rpymma, ecan A=(0,1), f x> il

oann. Makcumanvro 803modicHoe uucio 6ainos 3a pabomy — 8 6ann08.

Oo0pa3zen nfoManIHed KOHTPOJIbLHOU PadoThI 0 TeMe «KoJbua»

1 kypc, 2 cemecTp.

1. Jlokasath, uro MHOkecTBO ZXZ ¢ yKa3aHHBIMH OIEpAlUAMHU  SBISETCA
KOMMYTATHBHBIM KOJIBIIOM C €IUHUIICH: (al’ b1)+ (az’bz) = (al +a,, b +b2) ;
(al’bl)’(az’bz): (al a, by bz).
Haiitu B xosiblie 0OpaTUMBbIE 3JIEMEHTBHI.

2. Jloka3zaTb, YTO 4YMCJIOBOE MHOXECTBO Z[\/§J={a+b\/§/ a'bez}o6pa3yeT o0nacth

LIEJIOCTHOCTH OTHOCHUTEJILHO €CTECTBEHHBIX ornepauuil. HallTu Bce oOpaTuMBble JIEMEHTHI B 3TOM
KOJIBIIE.

0 b c
3. loka3zarp, uto | — myean B konbile K, ecimm =40 0 bj/bceZ
0 0O
a b c¢
K=40 a bl/abceZz
0O 0 a

[pumeuanue. 3adanusa Nel u 1 oannoti pabomer oyenusaromes ¢ 2 banna, Ne 3 — 6 1 6ann.

Maxcumanvno 603modicHoe uucno b6annos 3a pabomy — 5 6annos.

4. Tunoeoe konmpoavroe 3a0anue na smane gpopmuposanusa YK-1, I1K-1, I[1K-3:

KossnokBuymbl

KDHTBDI/II/I OICHKH 0TBETA HA BOIIPOCHI KOJJIOKBUYMA:

1. KomnokBuyM NpoOBOIUTCS B NMHUCbMEHHOM ¢opMe mo Ouneram, B KOTOPbIE BKIIIOUEHBI
BOIIPOCHI U3 MPOrpaMMbl KOJIIOKBUYMa. OMH U3 BOIPOCOB MPEATNOIAraeT 10Ka3aTeIbCTBO

OJIHOW M3 TEOPEM, OCTaJbHBIC BOIMPOCH (OJWH WIJIM JIBAa) MPEANOJIAraroT (GOpMYIHPOBKY
ONPEIEICHUN OHATUH C WIITIOCTpaLMed UX IPUMEpaMHu.



=

w

10.

11.

12.

13.

14.

Kaxnprit Bompoc Owmiera olleHMBaeTcss B Oajuiax; MpH JOMYIICHHBIX OIMMOKaxX H
HETOYHOCTAX B (DOPMYIMPOBKAX OMPEICICHUA W JOKA3aTEIbCTBE TEOPEMBI OIICHKA 32
BOITPOC CHIMIKAETCS.

[Ipr olleHWBaHWU OTBETA YYHMTHIBACTCS: MPABWILHOCTH (OPMYITUPOBOK; YCTAaHOBIICHUE
B3aUMOCBSI3U TCOPUHU U MPAKTUKH, COACPKATEILHOCTh U apTyMEHTHPOBAHHOCTD. MOJTHOTA
U CTPYKTYypHAsi JIOTHYHOCTh JJOKA3aTeIbCTBA; MTyOMHA 3HAHUN BOTIPOCA.

«CTOMMOCTBY Ka)KJO0TO BOIIPOCAa U MaKCUMaJIbHO BO3MOXXHOE YHCIIO OAJNIOB 32 OTBET IO
OWIIeTy OMpeAeIsIeTCsl OTASIBHO AT Ka)XJI0T0 KOJJIOKBUYMA.

HToroBast olieHKa 3a KOJUIOKBUYM COOTBETCTBYET ITPOILICHTY MOJYYCHHOTO CYMMAapHOTO
0a/uta 1O OTHOIICHUIO K MAaKCUMAIBbHO BO3MOKHOMY YHCITY OaslioB.

[TonoxxutensHOM cunTaercs oneHka He Mmenee 60%. [Ipu oTpuLaTebHOM OLICHKE CTYJIEHT
nepecaacT KOJUIOKBUYM 3aHOBO (Ipyroi ouneT, u He 6oee 2-x pas).

PeliTunroBelil 0as 3a MOBTOPHYIO Mepeciady He MOXKeT ObITh Ooibiie 75 %.

HporpaMMa KOJVIOKBHYMaA
no aaredpe s cryaeHToB 1 kypca (1 cemectp)

BrickaspiBanusa. Onepanuu HaJl BbICKa3bIBAHUSMU.

@®opMyJIbl IOTUKH BbICKa3bIBaHUM; paBHOCHIIbHBIE (hOpMYJibl. OCHOBHBIE PABHOCUIBHOCTH
JIOTUKU BBICKA3bIBAHUH.

MuoxecTBa. Oniepaii HaJ MHOKECTBAMH M UX CBOMCTBA (Teopema).

Omnpenenenue npeaukata. Onepanuu Haj npeaukaraMud. O01acTh HICTUHHOCTH TpeauKaTa
(Teopema).

Jlormdeckue omnepaluu CBA3bIBAHUS KBAHTOPOM OOIIHOCTH M KBAaHTOPOM CYILIECTBOBAHUS
Ha MHOXECTBE IPEAUKATOB. PaBHOCUIBHOCTU JIOTMKH IPEAMKATOB, CBSI3aHHBIE C
IIPUMEHEHHEM KBaHTOPOB.

3anuch MaTeMaTUYEeCKUX YTBEPXKIACHHM Ha sI3bIKe JIOTUKH mnpeaukaToB. OOpaTHas u
IPOTHBONOJIOXKHAs TeopeMbl. Heo0xoanMoe 1 10cTaTouyHOe YCIOBUS.

bunapHoe oTHOLIEHHE MEXAY AJIEMEHTaMU MHOKECTB A U B; criocoObl 3a1aHNsl OMHAPHBIX
oTHoweHUH. OTHOIIEHHE, 00paTHOE TaHHOMY.

bunapHOe OTHOIIEHHE HA MHOXECTBE; CBOMCTBAa OMHAPHBIX OTHOILIEHUH.

OTHomeHue 5kBUBasIeHTHOCTH. Kitacc skBHBajeHTHOCTH (TeopeMa). PakTOp-MHOXKECTBO.
Pa3buenue mHoxkecTBa. CBSI3b OTHOIIEHHS SKBUBAJICHTHOCTH, 33JJaHHOTO HA MHOXKECTBE,
C pa30bueHueM ITOTO MHOXKECTBA (Teopema).

OTHomeHHe TOpsAKa. YHOpsAo4YeHHbIe (CTPOro, HECTPOro, 4YacTUYHO, JIMHEHHO)
MHO>K€ECTBA.

Yactuunoe otoOpaxenune. OTtoOpaxkeHue, BUABI OTOOpakeHHH  (CIOPHEKTHBHOE,,
WHBEKTUBHOE, ONEKTHUBHOE).

ObpatrHoe oroOpaxkenue. HeoOxoaumoe U JOCTaTOUYHOE YCIOBHE OOPATUMOCTH
oToOpakeHHi (Teopema).

Kommosurust orobpakeHuii u ee cBOHCTBa (TeopemMa).

IIporpamMmma KOJJIOKBHYMA
no ajaredpe aus cryaeHToB 1 kypcea (1 cemectp)

1.CTYyACHT JOJKCH 3HATh ONPEACICHNS OCHOBHBIX HOHATHN JTUHCHHON aJIFC6DBIZ

apugmemuyeckuii 6eKmop, apugmemuieckoe 6eKmMopHoe NPOCMPaHCme0;

cucmema TUHEUHbIX YPAGHEeHUN, peuleHue CUCTeMbl J1.)., PAGHOCUTbHbIE CUCEMbL ..,
JIUHENIHASL 3a8UCUMOCTb U HE3A8UCUMOCb CUCEMbL APUPMEMUUECKUX BeKIMOPO8;
9KBUBAEHMHbIE CUCTNEMbL BEKIMOPO8;



®  0a3uc u pame KOHEYHOU CUCMeMbl APUPMEMUUECKUX BEKIMOPO8;

®  pane mampuybl,

o pynoamenmanvuasn cucmema pewernun OCJI1Y.

2.CTYICHT OJIKCH YMETh:

® onpeodenamov AUHEUHVIO 3A6UCUMOCTIb U HE3A8UCUMOCMb CUCMEM apu@memuyecKux n-
MEPHBIX 6eKMOPO8;

®  onpeoensimb paHe Mampuybl;

® onpedensams 0A3UC U PAHS KOHEYHOU CUCMEMbL APUPMEMUUeCKUX N-MEPHBIX 8eKMOpOs;,

®  NPOBOOUMDb UCCIEO08AHUE HA COBMECHHOCTb CUCTEMbl IUHEUHbIX VPAGHEeHUL U peulams
ux memooom I aycca;

® Haxooumbv 015 00HopooHou CJIY ee OCP.

1. Apudmernueckoe n-MEpHOE BEKTOPHOE MPOCTPAHCTBO. JlOKa3aTenbCTBO TEOPEMBbI O
CBOWCTBaxX TJIaBHBIX ONepanuii apu(pMETHIECKOTO #-MEPHOTO BEKTOPHOTO MTPOCTPAHCTBA.

2. JluneiliHas 3aBUCHMOCTb M HE3aBUCUMOCTb CHUCTEMBI 7-MEPHBIX  BEKTOpoB. I[Ipumepsl.
CpoiicTBa JTUHEHHONW 3aBUCUMOCTH M HE3aBHCHUMOCTH CUCTEMBI N-MEPHBIX BEKTOpPOB. (YMETb
J0Ka3bIBaTh CBOMCTBa-TeopeMsbl: 1)Kpurtepuii nuHelHOM 3aBUCUMOCTH.2) Y CHUIICHHBIH KpUTEpUil
JMHEHHOM 3aBUCHUMOCTH. 3)«Bcsikue S BeKTOpOB mpocTpancTBa F" cocTaBnsgioT npu S> N JIMHEHHO
3aBUCHMYIO CUCTEMY;

3. DKBHBaJICHTHBIE CUCTEMbI #-MEPHBIX BEKTOPOB. PaBHOUMCIEHHOCTh SKBUBAJICHTHBIX JINHEHHO
HE3aBHCHUMBIX CUCTEM 7-MEPHBIX BEKTOpPOB Kak clieZicTBHE TeopeMbl «Ecinu B mpocrpancTtse F”
JIaHbl JIBE€ CUCTEMbl BEKTOPOB, U3 KOTOPBIX ME€pBas JIMHEIHO HE3aBUCUMA U JIMHEHHO BBIPAKAETCA
gyepe3 BTOPYIO, TO YUCIIO BEKTOPOB B MEPBOM cUCTeME He 0OJIbIIIe, YeM BO BTOPOI».

4. bazuc KOHEYHOW CHCTEeMBl #1-MEPHBIX BEKTOpOB. ba3nc kak MakcuManbHas JMHEHHO
He3aBHCHUMas TMOJCHCTEMa JaHHOW cucTeMbl BeKTOopoB ([lokazare Teopemy: «KoHeuHas cucrema
n-MEPHBIX BEKTOPOB, COZIeprKalllas X0Ts Obl OJMH HEHYJEBOW BEKTOp, o0Onanaer 6azucom. JlroOble
nBa Oa3uca JaHHOW KOHEYHOM CHCTEMBbI n-MEPHBIX BEKTOPOB COCTOAT M3 OJMHAKOBOIO 4HCIa
BEKTOPOBY.)

5. PaHr xoHe4YHOI cUCTEMBI n-MEPHBIX BEKTOpOB. CBOICTBA paHra.

6. CtpodeuHslii paHr MaTpulbl. HeusMeHSeMOCTh CTPOYEYHOTO paHra MaTpUIBl TIpU
3JIEMEHTapHBIX MpeoOpa3oBaHMsIX €€ CTPoK. CTPOUEUHBIN paHT CTYNEHYATONH MaTpHUIIBL.

7. JleMMa O paBeHCTBE CTOJOILIOBBIX PAHTOB OCHOBHBIX MaTpPHUIl PABHOCHIJIBHBIX OJIHOPOIHBIX
CJ1y.

8. JlemMa O HEHM3MEHSEMOCTH CTOJOLIOBOIO paHra MaTpUIbl IPH  JIEMEHTApHbIX
peoOpa30BaHUSAX €€ CTPOK.

9. Teopema 0 paBeHCTBE CTPOUYEYHOTO M CTOJIOIIOBOTO PAHTOB MAaTPHIIbI.

10. Kpurepuii COBMECTHOCTH CUCTeMBI THHEHHBIX ypaBHeHU (Kponekepa-Kanemnun). Ctpykrypa
MHOXkecTBa Bcex pemennit CIIY.

11. Opgnopoansie CJIY. ®CP kak 6a3uc mHOkecTBa Bcex pemeruit OCJIY.

12. CBs3p MEXKAYy peUICHUSMH HEOJHOPOTHOW CHUCTEMBl JIMHEWHBIX ypaBHEHUN W PEIICHUSIMHU
acCOMMPOBaHHOM ¢ Hel ogHopoaHou CITY.

IIporpamma koJuiokBuyMa Nel
AJis ctyaeHToB 1 kypea (2 cemectp, Teopus rpyImn)

1. Tonyrpynmsl. Monou iel. OO0OIIEHHBIN 3aKOH aCCOLMATUBHOCTH ISl TIOTYTPYIII.

2. I'pynna moncraHoBok Ha MHOXecTBe M. Cummerpudeckas rpymma n-od creneHd (Sp).
Teopema Konn.

3. Tlopsmok sieMeHTa TpYMIbl; €ro CBOWCTBA. TeopeMa O CTENEHSAX 3JIeMEHTa KOHEYHOTO
MIOPSIIKA U €€ CIICACTBUE.

4. lluxnuyeckue rpynmbl. M3oMophu3M OECKOHEUHBIX IMKJIMYECKUX TpYHH; H30oMophusm



KOHEUYHBIX HUKJIMYECKUX FPYII OJHOTO MOPSAKA.
5. OTtHoleHNe cpaBHEHUS O MOATPYIIE U ero cBoicTBa. [IpaBbie U JieBble CMEXKHBIE KJIACChI IO
MOArpPYIIIIE.

6. Teopema Jlarpanka u ee cienCTBHS.

7. Hopmanbnble nenutenu rpymnmnsl. Kpurepuii HopmansHOTo nenutens rpymmbl. @aktop-rpynma.
8. T'omomondusmsel rpynn. SAnpo romomopdusma. TeopeMsl 0 TOM, YTO SAPO roMoMopdusMa @

rovimer (S - %) B rpyrmy (- °) gpisercs moarpynmoll ¥ HOPMANBHBIM JENUTENEM TPYIIIbI

<G,*>_

9. Teopema 00 anuMopdhr3Max rpyril.

)

Il. CTyaeHT 10JI7KeH yMeTh J0Ka3bIBATh JIIOOYIO 3 NepeYHCJIeHHbIX HUkKe TeopeM:

1) teopemy Komu;

2) TeopeMy O CTENEeHSX AJIEMEHTa KOHEYHOTO MOPSIJIKA U €€ CIICACTBHE;

3) Teopemy 00 nzoMopdu3Me MPOU3BOIBHON OCCKOHEUHON ITUKIMYSCKON IPYIIITbI M aIUNTHBHON
IPYIIIBI LEJIbIX YUCEIT;

4) Teopemy 00 n3oMopdu3Me MPOU3BOIBHON HUKINYESCKOW TPYIIBI MOPSAKA 71 M aJIUTHUBHON
IPYIIIBI KJIACCOB BBIYETOB IO MOIYIIIO 1 |

5) TeopeMy O CBOICTBaX OTHOIICHHS CPABHEHUS 110 MO PYIIIIC;

6) Tteopemy Jlarpanxa u ee CleICTBUS,

7) KpuTEpHUil HOPMAJIBHOTO JICITUTEIIS;

(s

8) TeopeMbl 0 TOM, YTO AAPO TOMOMOpP(DHU3MA (O TPYIIIIBI *) B rpymmy (H . <) gpnseres

nonrpynnoﬁ 1 HOpMaJIbHBIM JCJIUTCIIEM I'PYIIIbI <G - ) ;

9) Teopemy 00 anMMOpQHU3MaX IPyIII.

I11. CTtyneHT AoJKeH 3HATh onpeAeeHHs BceX IepevyrcJeHHbIX HUKe NMOHATHH U
NPUBOAUTH NPUMEPbl H KOHTPIPUMEPbI, PACKPBIBAIOIINE CMBbICJ ITHX MOHATHIL:
[Monyrpynma, MOHOWA, TPYINa; MOATPYINIa, MHUKIMYecKas moArpymnna (a), MOpPOXKICHHAS
2JIEMEHTOM @ ; TIOPSIOK 2JEMEHTA TPYIIbI;, HUKINYECKas IpyIIa; OTHOIIEHHE CPAaBHEHUS II0
noarpynmne (cieBa, cHpaBa); CMEXHBIM Kiacc (JIEBBbIM, MpaBblil) MO MOATPYNIE;, HHJIEKC
NOJTPYINIbl JTAHHOM TIpYIIbl; HOPMAaJbHBIN JAeiauTeNb; (aKTOp-rpynna MO HOPMaJIbHOMY
JENINTENI0; TOMOMOP(U3M IpyIIT; STUMOP(PHU3M TPYIIIT; SIpo roMoMopdu3Ma rpymi; 130Mophu3M

TpyTIL.

IIporpamma koJs10KkBHyMa Ne2
AJIs1 CTY/IeHTOB 1 Kypca (2 cemecTp, TeOpUs KOJIEL)

I. CTyaeHT 10J15KeH yMeTh J0Ka3bIBaTh JIIO0OYIO U3 NepeYyHCcJIeHHbIX HUkKe TeopeM:
1) Teopemy o TOM, 4TO CyMMa U IIepecedeHHe IBYX HIealIOB KOJIbIa €CTh HIeall 3TOr0 KOJIBIIA;
2) TeopeMy O TOM, YTO OTHOIICHUE CPABHEHUS 10 UCAITY €CTh OTHOUICHUE SKBUBAJICHTHOCTH;

3) Teopemy O TOM, YTO MHOXECTBO % BceX KjaccoB BeIueTOB Koublia K mo uneany [ sBnsercs

KOJIBIIOM OTHOCHUTEJIBHO OTeparini D yR:



4) TeopeMy O TOM, YTO sApO roMmomMop¢u3ma Koubla K B KOO K1 SBISETCS MIEaIoM KOJbLa
K',.

5) Teopemy 0 XapaKTEpUCTUKE 00JIACTH LEITOCTHOCTH;

6) TeopeMy O TOM, YTO B KOJIbIIC IVIABHBIX UJICAJIOB BO3pACTAOIIasl [IEIIOYKa HICaIOB HE MOXKET
OBITE OECKOHEUHOM;

7) Teopemy O (paKTOPUATHLHOCTH KOJIbLIA TJIABHBIX UJICAJIOB;

8) TeopeMmy O TOM, YTO E€BKJIUIOBO KOJIBIIO SIBJISCTCS KOJIBIIOM TJIaBHBIX HJICAJIOB.

Il. CTyaeHT H0/I’KeH 3HATH ONpeesieHHs] BcCeX MNMepPeYrcJeHHBbIX HHMKe MOHSATHI u
NPUBOAUTH NPUMEPHI H KOHTPIPUMEPBI, PACKPBIBAKIINE CMBIC dTHUX MOHATHIA:

KounbLo; moakonsLo; uaean Kojblia; IVIABHBIM UAEall KOJIBLA; CyMMa U IEPECEUYCHUE WJIEAllOB;
OTHOILICHHME CPaBHEHMs M0 HJeally; KJIAcC BBIYETOB IO HJ€ally, CBOICTBAa KIAaCCOB BBIUETOB;
(aKTOp-KOIBLIO HO HCATy; TOMOMOP(hU3M KOJIEL; AMUMOP(PU3M KOJIEel; SApo roMoMopdusmMa
KoJIell; HM30MOpP(U3M KOJIell; XapakTepUCTUKAa KOJbLa; 001acTh (KOJBIO) IIEJIOCTHOCTH,
OTHOIICHHUEC [JCIMMOCTU M OTHOLICHHUEC AaCCOLMHUPOBAHHOCTHU B obOiactu OCJIOCTHOCTH MW HX
CBOWCTBa; COOCTBEHHbIE W TpPUBHAJBHBIE JEIUTENN 3jIeMeHTa obnactu uenoctHoctd; HOJL
3JIEMEHTOB 00JacTH LIEJTOCTHOCTH U €r0 CBOMCTBA; MPOCTOM (HENPUBOJIMMBIN) JIEMEHT 00JacTH
LIEJIOCTHOCTU; COCTaBHOW (IIPUBOJMMBIN) 31€MEHT OOJAaCTH LEIOCTHOCTH; KOJbLO IJIaBHBIX
uzeanoB; (PaKTOPUAIbHOE KOJIbLO; EBKIINI0BO KOJIBLO.

5. Tunosoe konmponvHoe 3adanue na smane popmuposanus YK-1, I[1K-1, I[1K-3:

HUTorosBuiii TECT
I[I/I}IaKTI/IHECKI/Ie CAMUMHMUIIbI:

Omneparnuu Hag MHOKecTBaMmHu. VX cBoMcTBA.
DneMEHTBl MaTEMATUYECKOM JIOTUKH.

bunapnsie oTHomeHus. OToOpakeHusl.
Anrebpanueckue onepanuy. 3aKOHbI are0pandecKkux oneparmi.
I'pynmer.

Konsna.

Ios.

KomiiekcHele yncna.

BekTopHOe nmpocTpaHCTBO.

0. Cuctembl TMHEWHBIX YpaBHEHUI.

1. JleficTBUs HaA MaTpPUIIAMH.

12. Onpenenutenu.

13. JIuneitHbIE ONIEPATOPHI.

14. EBKIMIOBBI BEKTOPHBIE IPOCTPAHCTBA.

15. DnieMeHThI TEOPUU TPYIIIIL.

16. DneMeHTHI TEOpUU KOJIEIL.

17. Kopuu MHOrouneHa. JlejgeHue ¢ 0cTaTKOM B KOJIbIIE MHOTOUJICHOB HaJl ITOJIEM.
18. MHoOro4IeHBI HaJl MOJIEM KOMIIEKCHBIX YHCE.
19. MHOTO4ICHBI HAJ| TTOJIEM JICHCTBUTEIHHBIX YHCEI.
20. MHorousieHb! HaJl TOJIEM PALlMOHATIBHBIX YHCEIL.
21. PactmpeHus moJe.

RBOoo~NORwNE

1. OMNEPAIIMU HAJ MHOXXECTBAMM. UX CBOMCTBA

1. Kakue u3 cruenyronmx HaOOpOB IMOAMHOXKECTB MHOxkecTBa A={1,2,3,4,5,6} cocTaBisiOT
pa3zbueHne MHOKecTBa A?



1) A1={2,3}, Ar={34,5}, As={1,6}.

2) A1={1,2,3}, A>={4}, As={5,6}.

3) A1={1,2}, A={4,5}, As={6}.

4) A1=0, As={1,3,4}, As={2}, As={5}, As={6}.

. s muoxects A={-1,0,3,4} u B={0,4,6} mHoxecTtBo A\B paBHoO:
1) {104} 2){-13};  3){034} 4 {16}

. s muoxectB A=[0,2] u B=[0,4,6] muoxectBo AUB paBHO:

1) [0.6]; 2)[0,2,4,6]; 3)[0,2] U{4,6}, 4) [0,6).
. s muoxects A=(1,3)U(5,7) u B=[2,6] maokectBO ANB paBHO:
1) [2,3)u(5,6]; 2) (2,3]VI5,7); 3) [2,3); 4) (2,3)(5,6).
. Kakum ycnoBusiM 10JKHBI yIOBIETBOPATH MHOXKeCTBa A U B, uro6s1 ANB = AUB?
1) AcB; 2) A=B; 3) BcA; 4) A=J, B#J,
. Kakum ycrnoBusM q0/DKHBI YIOBIETBOPSATH MHOXeCTBA A 1 B, uTo0b1 (AUB)\B=A)?
1) A=BzJ; 2) AcB, A#J;, 3) AnB=J; 4)BcA, BzJ.
. Kakoe u3 cnenyronmx yTBepxkaeHUil BEpHO?
1) 1{1,2,3} 2) {1}={1,2,3}; 3) {1,2}=({1,2},3}.
. Kakoe u3 cnenyronmx yTBepxaeHUil BEpHO?
1) {1re{{1} {2.3}}; 2) {2}e{1,2,3}; 3){1,2}e{123}; 4)
l1e{{1}.{2,3}}.

2. DJIEMEHTBHI MATEMATUYECKOMH JIOTUKA
. Kaxoe u3 cnenyronmx BbICKa3bIBaHU HCTUHHO?

1) (3x)(x*—4x+3=0 A x<0)

2) (Fx)(x*4x+3=0 A 0<x<1)

3) (@x)(x*4x+3=0 A x>3)

4) (Ix)(x>—4x+3=0 A x>0)

. Kakoe u3 crnegyromux BbICKa3bIBAHUNA HCTUHHO?
1) (Vx) (x*—4x+3<0)

2) (Vx) (x*+2x-3>0)

3) (Vx) (x*+x+5>0)

4) (Vx) (x™+4x-3>0)

. Kaxkas u3 cnenyromumx ¢GpopmyI1 TOKIECTBEHHO UCTUHHA?
1) (Pv—-P)=P

2) P=(Pv—P)

3) P=(PA—P)

4) P=—P

. B kakoit u3 cneayromux (HopMya MPUBEACHHBIX CBEICHHH JOCTATOYHO, YTOOBI OMPEAETUTDH
WUCTHHHOCTHOE 3Ha4YeHue GpopmMyJibi?

1) Pv(Q=R), Q=nx.

2) PA(Q=R), Q=x.

3) (P=Q)=P, P=u

4) PA—-Q=0Q, Q=x.



5. Kakoe u3 creayrommx yTBEpKIACHUH SBISCTCS MPEANKATOM HAa MHOXECTBE JICHCTBUTEIHHBIX
qucen?
1) «Buepa 11en 10KIb».
2) «25 — mpocToe YHCIoN.
3) «x+y’=4».
4) «16+9=5%.

6. Kakue u3 cienyromux yTBepKICHUHN SBISIOTCS UCTHHHBIMU?
1) Ecmu kaxxaoe u3 cliaraeMbIX JeIUTcs Ha 13, To U cymma aenuTcst Ha 13.
2) Ecnu xoTst 661 0JJHO cllaraeMoe He JenuTcs Ha 13, To u cymma He aenutcs Ha 13.
3) Ecmu cymma genutest Ha 13, To 1 Kak10€ cliaraeMoe JAeauTcs Ha 13.
4) Ecnu cymma He nenutest Ha 13, To HE OJTHO M3 CllaraeMbIX He AeiauTcs Ha 13.

7. Kakue u3 cnenyrommx GopMyI1 SIBISFOTCS TaBTOJIOTHSAMU?
1) (P=Q)=(-PAQ)
2) PAQ=(R<PVQ)
3) (P=Q)v(PvQ)
4) (P=Q)v=(=PAr=Q)

8. Kakwue BbICKa3bIBaHUS SIBISIOTCS ICTUHHBIMU BMECTE C BbICKa3biBaHueM A—=>B?
1) A nmocrarouHo ais B.
2) A HeoOxomaumo s B.
3) B nocratouHo s A.
4) B HeoOxomaumo st A.

9. VkaxuTe NPaBUIBHYIO 3alliCh BBICKa3biBaHWs: «HeKOTOphle NEHCTBUTETIBHBIC YHCIIA HE
SIBIISFOTCSI PAIIMOHATBHBIMHY.
1) 3x (xeR= x¢Q).
2) VX (xgR= x¢Q).
3) Ix (xeRA x£Q).
4) Ix (xgRA x£Q).

10. TTycts P(X) 1 Q(X) — oHOMECTHBIE MPEAMKATHI, 3aJaHHbIe Ha MHOKecTBe M; Tp u Tq — uX
00J1aCTH UCTUHHOCTH. Y CTAHOBUTE COOTBETCTBUE MKy MPEANKATAMH:

1) PAQMX);  2P(X)vQ(X); 3) P(X)=Q(X); 4) P(x)=Q(X)

" ux O6HaCTHMI/I NCTHUHHOCTHU.
M /
o5 a5 am

1 4 3

11. Ilycts Bbicka3biBaHue A<>B uctunHo. Kakoe u3 ciieqyromux BeICKa3bIBAHUH JT0KHO?
1) A=AVB; 2) (AA—B)=B; 3) A—-B; 4)(A=B)=B.



3. BUHAPHBIE OTHOLIEHMUSA. OTOBPAKEHUS

1. BunHapHOE OTHOLICHHUE P 3a/1aHO HA MHOXKECTBE JICHCTBUTEIILHBIX YUCEI.
(Vx,yeR) xpy<=||x|-3|=|ly|-3|- Kakumu 3 Ha3BaHHBIX CBOHCTB OHO OOJsianaeT?
1) PednekCHBHOCTS.
2) AHTUPe(IIEKCUBHOCTS.
3) CHMMETPUYHOCT.
4) AHTHCUMMETPUYHOCTD.
5) TpaH3UTUBHOCTb.

2. Ha muoxectse A={1,2,3,4,5} 3amano ornomenue p ={<1,1>, <1,2>, <2,1>, <2,2>, <3,3>,
<4,4>, <4,5>, <5,4>, <5,5>}. Kakumu cBoiicTBaMH OHO 00J1aaeT?

1) PednekcuBHOCTD.

2) AwntHpedhIeKCHBHOCTb.

3) CuUMMETPUYHOCTb.

4) AHTHCHMMETPUYHOCTD.

5) TpaH3UTUBHOCTH.

6) CBS3HOCTB.

3. Ha muoxecTBe [[GflCTBHTCJIBHbIX YrCCI 3a1aHO OTHOIICHUEC 3KBUBAJICHTHOCTH .

7X y
( VX,yE R) Xpy & COS? = COS?
Kakoe u3 cienyrommux MHOKECTB SBJISIETCS KJIIACCOM SKBUBAIEHTHOCTH [ 1],?
1) {1+2n|neZ}; 2) {1+n|neZ}; 3) {2+4n| neZ}; 4) {-2+2n|
neZ}.

4. 3aman”oe Ha MHOXkecTBe A={1,2,3,4,5} OuHapHOE OTHOIIIEHUE
p={<1,1>, <2,2>, <2,5>, <3,2>, <3,3>, <3,5>, <3,4>, <4,4>, <4,5>, <5,5>} apnsercs:
1) SKBHUBAJIEHTHOCTHIO;
2) CTpOTHUM YaCTHYHBIM MOPSIKOM;
3) HECTPOTrUM YaCTHUYHBIM MOPSIIKOM;
4) HecTpPOTUM JIMHEHHBIM MOPSITKOM.

5. Ha muoxectBe A={1,2,3,4,5} 3agano pazouenue A1={1,2}, A>={3}, As={4,5}.
Kakyto skBUBajI€eHTHOCTh Ha A OHO Onpenenser?
1) {<1,1>,<1,2>, <2,1>, <2,2>, <3,3>, <4,4>, <4,5>, <5,4> <5,5>}
2) {<1,1>,<1,2>,<2,1>,<2,2>, <3,3>, <3,4>, <4,3>, <4,4>,<55>}
3) {<1,1>,<2,2>,<3,3>, <4,4>, <5,5>}
4) {<1,1>,<2,2>, <3,5>, <5,3>, <5,5>, <3,3>, <4,4>, <5,5>}

6. Kakue u3 cnenyromux OWMHApHBIX OTHOLIEHWH Ha MHOXXECTBE JAEHCTBUTEIBHBIX uucen R
SBIISTIOTCS OTOOpakeHusiMu R B R?

1) p={<xy>x+y*=1}
2) p={<xy>ly>x+1}
3) p={<xy>|y=10""}
4) p={<x,y>[2"=Igy}

7. Kakwue u3 yka3aHHbBIX HIKE OTOOPaXEHUN CIOPBEKTHUBHBI?

1)f:R>R, 2)fR>Rsx, 3)f:R>R, 4)f RioR,



f: f: x> x2 f: f:
x> 2% X sinx; X lgx.

8. Kakwue u3 yka3aHHbBIX HIKE OTOOPaKEHUN MHBEKTUBHBI?

1)f:R>R, 2)f:R—>Rx, 3)fiRHR,  4)f R«oR,
f: f: x> X2 f: f:
x> 2% x> sinx; x> lIgx.

9. Kakoe u3 yka3aHHBIX HI)KE OTOOpakeHui 00paTuMo?

1)f:R>R 2)f:R—>Rw, 3)f:RHR,  4)f: R:oR,
f: f: x> %2 f: f:
x> 2% X sinx; x> Igx.

4. AJTEBPAMYECKUE  OINEPALIMM.  3AKOHBI  AJTEBPAMYECKHX
OIEPALIUT

1. KommyTtatuBHbIMU Ha R sBIISITOTCS onepanuu:

ab 1
1) axb=(a+b)?; 2) aBb=a+3b; 3) axb=—7"; 4) aBo:E(a—b) .

2. ACCOI_[I/IaTI/IBHBIMI/I Ha R gBagrorcs OIICpanurm:

1) axb=(a+b)?; 2) aBb=a+3b; 3) a*b= %b ; 4) aBb=a-3b.
3. YkaxxuTe mapbl OWHApHBIX aireOpayuecKuX OIlepanuid, B KOTOPBIX IepBas OIepanus
TUCTPUOYTUBHA OTHOCUTEIHHO BTOPOM:
1) cnokeHne U yMHOXKEHHE Ha MHOKeCTBE R;
2) yMHOXEHHE U CIOXKEHHE Ha MHOXKECTBE R;
3) oObenuHeHHE U TepecedeHHe Ha MHOxecTBe P(M) Bcex MOAMHOXKECTB HEKOTOPOTO
MHO€ECTBa M;
4) nepeceueHune U 00beIMHEHNE Ha MHOXKeCTBE P(M);
5) yMHOKEHHE U JIEJIEHHE Ha MHOKeCcTBE R,

4. YcTraHOBUTE COOTBETCTBHE MEXAY alreOpoil M AJIEMEHTOM 3TOil aireOphl, KOTOPBIN sBiIsieTCS
HEHTpaJIbHBIM OTHOCUTENIFHO YKa3aHHOH ajnre0pandeckoi onepamnmu:

DN<Z +>; 2)<Q, > 3)<PM),u>, 4)<P®M),n>; 5)<N,+>

(®(M) — MHOXECTBO BCEX MOIMHOMXKECTB HEKOTOPOr0 MHOXeCTBa M)

a) J; Db)0; ) ocHoBHOE MHOMkECTBO ANTeOPHI HE COMEPKUT HEUTpaTLHOrO dnementa; d) 1;  €) M.

5. Ilycth R ecTh MHOXKECTBO JICHCTBUTEIBHBIX YUCEN, OMHApHAs omepanus * anreopel <R,*,e>
3ajaHa mo mpaBuiy axb = —2a —2b+6+ab u e=3 — HeWTpanbHBINA 3JIEMEHT JJIsl ONEPaIlH *.
Torma MHOXECTBO BCEX CHMMETPHU3YEMbIX 3JIEMEHTOB 3TOM alireOpbl paBHO:

1) R\{3}; 2)R\{2}; 3) R\{0}; 4)R.

6. I[lycte R ecThb MHOXKECTBO NIEHCTBHUTEIBHBIX YKMCET U orepanus * anreOpsl <R,*> 3amaHa 1o
npaBuiay axb = 2a +2b —2ab —1. Torma HeHTpaNbHBIA 3JIEMEHT ¢ OTHOCHUTEIBHO OIEpaIluu *
paBeH:

1 1
1)1 2)0; 3)-1;4) —5;5) 5.



7. KoHrpysHuueil Ha MHOXeCTBe £ OTHOCHTEIBHO ONEpaluy CIOKEHUs SIBISIOTCS OMHApHBIC
OTHOIIICHU A
1)<52)=3) =5 4)2 5)=

8. Jlnst anreopsr <{ai, az, as}, *>, rae onepaius * 3ajaHa TabIuICH
¥ |ai|az| as
ar |as| a1 | a
d>|ai| a2 | as
a3 |az | a3z | ad

, HEBEPHBIMU SIBJIAFOTCS] yTBEPKIACHUSA:
1) Omneparyisi KOMMYTaTHBHA,;
2) HeiiTpanbHbIM 3JIEMEHTOM OTHOCUTENBHO OIEPAIHH * SIBISICTCS dJICMEHT ai;
3) HeiliTpanbHbIM 3JIEMEHTOM OTHOCUTEJIBHO ONEPAIMH * SBJISICTCS AJIEMEHT a2;
4) CUMMETPUYHBIM JICMEHTOM /IS &1 SIBJISIETCS a2;
5) CHMMETPUYHBIM 3JIEMEHTOM JIJIS @3 SIBJIACTCS ai.

5. I'PYIIIIbI

1. prr[ny OTHOCUTCIIbHO YMHOXCHUA 06pa3yeT MHOXXCCTBO:

1) Zs{O};, 2)Zs\{O}; 3)Z;\{O};4)Z\{O}.

2. He oGpa3yer rpyniy OTHOCUTEIBEHO YMHOKEHHSI MHOKECTBO:

1) Zs\{O0}; 2)Zs\{O0}; 3)Z/\{O};4)Z\{O}.

3. T'pymmna < Zg, + > uMeeT mopsI0K
1) §; 2)7; 3) 4; 4) 6.

4. Tpymma<Z7\{O}; - > umeer nopsaok
1)7; 2)6; 3)5 7)8.

5. TIpOTHBOIONOXKHBIM Kiaccy 5 B rpymme < Z7, + > ABJISETCS KJIACC BHIYETOB
1)1, 2)3; 3) 2, 4 4.

6. IIpOTHBOIIOIOKHBIM KJaccy 3B rpynne < Zg, + > SBISETCS KJIacc BHIYETOB
1) O; 2) 1; 3) 3; 4) 2.

7. HyneBbIM ayieMeHTOM B rpynime < Zg, + > SBJISETCS KJIACC BHIYETOB
1)0;2)1; 3) 4, 4) 2.

8. HeitrpanbHbiM 3meMenToM B rpyrme < Zs\{ O }; - > sBIseTcst Kiace BHIYeTOB
1) ©o; 2) 1] 3) 3;4) 4.

9. OG6paTHBIM KJIacCy 2 B TpymIe < Zs; - > SBIAETCS KJIACC BBIUETOB
1)1, 2) 2;3) 3; 4) 4.

S Brpymrme < Zs, + > sBJISETCS KJ1acc:

10. PerieHneM ypaBHEHHs x+ 3 =
) 25 3) 3 4) 4.

1) 1; 2

7 Brpymne < Zio, + > ABJIAETCA KJIace:

11. PemenueM ypaBHEHHS X— 5 =
1 )2;3) 3, 4) 4.

1) 1; 2



12. U3 caepyromux anreOp rpymnmamMu sBISIOTCS:
a)<Z;->; 6)< Q% - >;B)<Z *> e axb=a+b-3; r)<A; > rae A={aeC |a’=1}?
1) Tonbko a, 6; 2) TonbKoO O, T; 3)a,0,s; 4)0,B,T.

6. KOJIbLHA. TEOPEMA O NIOAKOJIBLIE

1. U3 cnepyromnux anreOp o0pa3yroT KOJIbIIO:
a)<N;+,->; 0)<Z;+, > B) <Zs+, > 1)<R;+, - >?
1)a, 6;2)0,B,T; 3) a, 6, T; 4) TOJIBKO B, T.

2. W3 cnenyromux anreOp He 00pa3yIoT KOJbIIO:
a)<Z;+>;, 0)<Z;+,-> B)<N;+, - >; 1)<Zs; +, - >?
1) Tonbko a; 2) 0, B; 3)B,T; 4) a, B.

3. B xouble < Zg; +, © > HEUTPAILHBIM 3JIEMEHTOM JIJISI CIIOKCHHSI SIBJISICTCS KIIACC
1)0; 2)1; 3)5; 4) 4.

4. B xomnble < Zg; +, - > NPOTHBOMOJIOXKHBIM KJIACCY 1 sBiseTCs Kiace
1)2; 2)3; 35, 4 4.

5. Her nenureneii Hyns B KoJbIax
D<Z,+, > 2)<Ze +, > 3) < Z7; +, - >, 4) < Zs; +, - >.

6. B komble < Zg; +, - > IEAUTENSIMU HYIIS SIBISIFOTCS KJIACChl BHIYETOB: a) 2; 0) 3; B) 5; T) 4;
n)6 ?
l)a,r,m; 2)0,8; 3)0, 1, 1; 4)a,r, 1.

7. B xombIie < Zg; +, + > 00paTUMBIMH SIBIISTFOTCS KJIACCHI BBIYETOB:
2)2;0)3;8)4:105;1)7; ¢)1?
l)a,B; 2)0,1,1; 3)0,1,1,¢; 4)B, T, €.
8. I[ToakobIlaMu KOJIbI[A JEHCTBUTENLHBIX YHCEIT IBJASIIOTCS:
a) Z; 6) 2Z; B) Q[V/2]= {a+ bv2|a,b e Q}; nkK= {a + bi’/§|a, be Z}?
1) Tonbko a, B; 2) TOABKO O, B; 3) TONBKO B, T; 4) a, 0, B.

9. He siBJISIIOTCS [TOJIKOJIBIIAMU KOJIBIIA JI€HCTBUTENIBHBIX YHUCET:
a) 2Z; 6)3Z; B) K= {a+ b\/§|a, be Z}; r) M= {a+ bi/§|a, be Z}'_)
1)a,0,B; 2)B; 3)T; 4) B, T.
10. KoMmMyTaTUBHBIMH KOJIBIIAMH C €UHUIICH SBISIOTCS KOJIbIA:
a)<2Z;+, - >; 6)< Q[\/E]; +, - >, rae QIv2]= {a+b\/§|a,b € Z}; B) <Zs; +, * >; T)

<R; +, - >?
1) Tonbko a, B; 2) TOabKO O, B; 3) 0, B, T; 4)a, 0, T.

7. HOJIE. TEOPEMA O ITOAITIOJIE

1. Y3 cnenyromux anreOp MosiMu sIBJISIIOTCS .
a)<Q;+, ->0)<Ze;+, > B)<Zn+, > T)<R;+ >, n)<Z;+, > e)<N;+, - >?
l)a,B,1; 2)a,0,8B; 3)0,B,1; 4)T, 1, €.

2. U3 cnepyromux anre0p mosiMHU He SIBJISIIOTCH



a)<Q;+, ->;0)<Ze;+, - >; B)<Z7;+, > T)<R;+, > m)<Z;+, - >; e)<N; +, - >?
1) Toneko a, 6; 2) Tonwko O, 1; 3) 6, 1, e; 4) 0, B, 4.

[98)

. HeliTpanbHbIi 371eMEHT AJ1 CIIOKEHHS B TIoJie < Z11; +, * > PaBeH:
1)1;2) 2;3)0;4)10,

4. DneMeHT, MPOTUBOIOJIOKHBIN Ki1accy 3 Boone < Zi1; +, * > paBeH:
1) 4;2)7;3)9;4)8,

w

. HeifTpasbHbli 3eMEHT 17151 YMHOXEHHs B rone < Zs; +, - > pasen: 1)0; 2) 1; 3)3; 4) 2,

[®)

. O6patHbIMH cee B mole < Zs; +, * > SIBISIIOTCS dIeMeHTh: a) O ; 6) 2;B)1 ;1) 3 ; 1) 4 ?
l)a,B; 2)0,1; 3)B, 1; 4)B,T.

7. DreMeHT, 06paTHBIH Kiaccy 2 B mone < Zs; +, - >, pasen: 1)1 ; 2) 2; 3)3; 44,

8. Bmone < QIV31: +, - > e QIV31= {a +b/3la,b e Q} ,aucIo, obpatHoe Wi 2— '3 | pasHo:
1)3-v2; 2)2+~3; 3)-2++/3; 4)-2-3

Ne)

. [ogmonsamu 1mojst AEHCTBUTEIBHBIX YHCEIT ABJISHOTCS
a) Z; 6) Q; B) z[2]= {a +by/2a,be Z}; r) Q[/2]1= {a + b§/§|a, be Q}
1) Q[V2]= {a+ b\/§|a, be Q}?
1)6,1; 2)r; 3)a,B; 4)B, 1.

10. IToamossiMu oISt HEHCTBUTEIBHBIX YHCET HE ABJISIOTCSH:
a)Z; 6)Q; B) z[J/2] = {a+ bv2Ja,b e Z}; r) R?

1) Tonbko a; 2) Toabko B; 3) a, B; 4) 0, T.

8. KOMIUIEKCHBIE YHUCJIA

1. Ha xoopauHATHOM IJIOCKOCTH 3allITPUXOBAHHYIO 00JIACTh OMIPEACIIAIOT HEPABEHCTRA!
y

T 0, 1) 1<|z-1+i|<2;
I ) 2) 1<|z+1-i|<2;
7 7 3) 1<|z-1+i|<2;
Nz > x 4) 1<[z+1-i[<2.

2.Ha xoopuHaTHOM TUIOCKOCTH 3aIITPUXOBAHHYIO 001aCTh ONPEICIISIIOT HEPABEHCTBA:

y
7
7 2 1. 1<|z-2|<4;
2. 1<|z-2-1[<2;
x 3. I<|z+2-i|<2;
X 4. 1<jz-2-il<2.




2 3 ,
3. 3nauenne pynkmun 1 (X) =X+ ~ 2X mipu x=1+i paBHO:
1) -3-2i; 2)-1-2i; 3)-1+2i; 4) 1-2i.

7TA-1D)A+10)
4. Pe3ynbTar BBIIOJHEHUS A€UCTBUN 2(2+i~/3) PaBeH:

1) 2—i+/3; 2) 2+iv3; 3) —2-iv/3; 4) 4-2i/3

5. 3nauenuem I/ —1 BISeTCS YHCIIO

J_ V3 k]

)2+ ) -2k g -2+ @

1 .
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6. IlpousBenenue neicTBUTENBHON U KO HUIIIEeHTa MHUMOW YacTeil 3HaYeHHUs (QyHKIIH

f(x)=x* —% +3X mpu x=1-i paBHo:
1)5; 2)6; 3)-5; 4)-6.
7. YkazaHHyro 00JaCTh Ha KOOPJIMHATHOM TJIOCKOCTH 33at0T YCIOBHUSA:

y VA
1) [z/=2, a9z <

T
argz > —-
2) lzl<2, 97>

kg

T T
—<argz<—-

7 cargz<Z
4 122, 5 5

8. HepB006p33HLIMI/I KOpHHMI/I BOCHMOM CTENIEHHU W3 €IMHMIIBI SIBIIIOTCS YHCIA:

z z 3z .. 37 A= 37
1)cos8 +|sm8, 2) Cos 4 T isin ; 3) cos g tisin—g ; 4) cos 2t

i D7
ISIn4.

2r . . 27w
9. Aunrebpanueckast popma uncia 4((305? +1sIn ?j UMEET BUI:
1) —2-2~/3.i; 2) 2-2~/3.i; 3)4+8~/3.i; 4)-2+2~/3.i.
10. Tpurosomerpuucckas popma uncia —v3 +| uMeer Bi:
S5r S5r 2z 2z 3z 3z
1) 2 cos?ﬂsm — |24 cos?+|sm— 3) 4 COSTHSmT . 4)

( 1 77[)
2| cos— +isin—
6 6 )
9. BEKTOPHOE INTPOCTPAHCTBO

1. 13 cnenyrommx CUCTEM BEKTOPOB JIMHEWHO HE3aBUCUMBIMU SIBJISTFOTCS:
1) 2) 3) 4)
a1=(0,1,0) a1=(0,1,0) a1=(4,-2,4) a1=(1,0,1)
a»=(-4,4,0) a>=(1,-1,0) a>=(1,-1,0) a»=(-2,1,0)



az=(-2,1,0) az=(-2,1,-2) az=(-2,1,-2) a3=(0,0,0)

2. U3 CICAYIOIMIUX CUCTEM BEKTOPOB JIMHEHHO 3aBHUCHUMBIMH SIBIISIIOTCS:

1) 2) 3) 4)
a1=(2,-1,2) a1=(2,-1,2) a1=(-2,1,-2) a1=(1,0,1)
a2=(5,-3,3) a2=(5,-3,3) a2=(5,-3,3) a2=(-2,1,0)
a3=(-1,0,2) a3=(-1,0,-2) az=(2,-1,2) a3=(0,0,0)

3. 13 cuemyronmx cucteM BeKTopoB Oasmuc mpoctpancta R3(R) o6pasyrot:

1) 2) 3) 4)

a1=(-3,7,1) a1=(1,-3,2) a1=(1,-2,3) a1=(1,-3,2)
a>=(4,0,3) ax=(-1,3,+2) a»=(-1,2,1) a>=(4,0,3)
a3=(0,1,0) az=(-1,2,-3) a3=(0,0,0)

4. Cymma koopauHat Bekropa a=(2,0,—1) B 6asuce c1=(1,1,2), c2=(0,1,0), c3=(-1,-1,3) paBHa:
1)2; 2)-4; 3)-2; 4)0.

5. Cymma xoopauHat Bektopa a=(2,0,—1) B 6asuce e1=(1,0,0), e2=(0,1,0), e3=(0,0,1) paBHa:
1)3; 2)-1; 3)1; 4)0.

6. IIpoussenenue koopaunat Bektopa (1,4, —1) B 6asuce e1=(1,0,1), e2=(1,1,0), e3=(0,1,1) paBHo:
1)1; 2)6; 3)-6; 4)5.

7. Jluneitnoit o6onouke Bekropos a1=(1,0,0), a>=(0,0,1)npunaanexaT BEKTOPbI

8. Marpuria nepexoma ot 6asuca a1=(1,2), a>=(2,3) k 6asucy b1=(3,1), b2=(5,2) aBymepHoro
apu(pMETHIECKOTO MPOCTPAHCTBA HAJI TIOJIEM JEHCTBUTEIBHBIX YMCEN PaBHA:

1) (_57 _élj? 2) (—_171 :)? 3) [; lslj? 4) [: Zj

9. Kakoe u3 cieAyrommx MHOXECTB 00pa3yeT MOANPOCTPAHCTBO MPOCTPAHCTBA BCEX BEKTOPOB
IJI0CKOCTH?
1) Bce BEKTOpBI MIIOCKOCTH, KaKAbI U3 KOTOPBIX JIOKUT HA OAHOW U3 oceil koopauHat Ox
i Oy.
2) Bce BekTops! miockoctd ¢ HavyanoM B Touke O(0,0), KOHIBI KOTOPBIX JIEKAT HA TAHHON
MIPSIMOM.
3) Bce BeKTOpPHI MIIOCKOCTH, HaYalia U KOHIbI KOTOPBIX JIEXKAT HA TAHHOH MPSIMOM.

10. CACTEMBI JIUHEMHBIX YPABHEHUI

1. Kakue u3 cineayronmx CUCTEM JIMHEMHBIX YPAaBHEHUN HE UMEIOT PEIICHUI?

X, +3X, —X; =1 4%, +3X, + X, =3

2%, — X, + X, =3 %=X+ 2% =0 —3X, + 2%, —7X,=—4
a) 21 o ) \_x +4x,+x, =0 B) Lo

— 2%, —6X, +2X, =-1 X, +X, =X, =0

1)a,B; 2)a,6;3)a; 4)60.

2. Kakue u3 cleyromux CUCTEM JIMHEHHBIX YPaBHEHUN UMEIOT OECKOHEYHO MHOTO peIleHU?



X +3X, —X; =1
a) - X, +5X,=3
—2X, —6X, +2X; =1
1) 6, B; 2) a, 0; 3)B,T; 4)0,r.

X, =X, +2X, =0 4x, +2X, =6 2X, +3X, =5
6) 1-x, +3x, +5x, =0 B) ) 2x +x,=3 D

3. Kakue U3 cnenyromux CUCTeM UMEIOT XOTs ObI 0OJTHO penieHue?
{le —5x, =1 2%, —5x, =1 2%, —5x, =1
D ox+x,=2 0 )_2x+5x,=-1% |-2x +5x,=2

1) TonbKo a, T; 2) TOJBKO a, 0; 3)a, 0,1 4) TonpKo O, T.

r) % + 2%, =3

4. Kakue U3 CIeAyoInX CUCTEM UMEIOT He 00Jiee OHOTO peIeHus?
3%, — X, =2 {—xl+3x2=1 {—x1+3x2=2
0 X +X,—X; =0
a){)(1+X2=5 ) 2%, —6X, =2 B) X —3X, =4 r) R T
1) a, 6; 0) 0, B; 3)a, 1 4) a, B.

3%, +2X, + X, =1
2x, + 5x, +3x, = —3 PaBeH:
1) 1; 2)2; 3)3; 4) 4.

5. PaHr pacmmmpeHHON MaTpuUIlbl CHCTEMBI {

3X, +2X, + X, =1
6. Panr ocHOBHOI MaTpuibl cucTeMbl | 2% 9%, +3X; = =3 paBeH:
3X, +4X, + 2%, =1
1)1, 2)2; 3)3; 4)4

7. PaSMepHOCTL MpoOCTPAHCTBA peIJ_IeHI/Iﬁ CHCTEMBI JIMHEMHBIX OIHOPOJHBIX ypaBHeHI/Iﬁ

2%, — X, +3X;, —2X, +4X, =0

X, + X + X, +X =0
4x, —2X, +6X, —4X, +8%, =0

paBHa:
11, 2)2; 3)3; 4)4

X, + X, +2X; +3X, =1
8. Kakoii 13 BEKTOPOB SIBISICTCS PELICHUEM CHCTEMBI Y3y _ v _y _oy __4 ?
1 2 3 4 =
1) (-1,-1,0,1); 2) (-1,1,0,1); 3)(-1,-1,1,1); 4) (-1,0,1,-1).

9. VI3 cKOIbKUX BCKTOPOB COCTOUT (pYHIIaMCHTaHBHaSI cucrema peH_ICHI/Iﬁ CHUCTCMBI ypaBHCHI/Iﬁ
{xl + X, + 2%, + 3X, :09
3X, — X, =X, —2X, =0"
1)1, 2)2; 3)3; 4)4
10. Kakwue u3 CJICAYIHOIINX CUCTCM ypaBHeHI/Iﬁ HUMCIOT CAMHCTBCHHOC peI_HCHI/IC?
X, —2X, + %X, =1 X, +2X, =X, =3
a) 172X +4X, —2X%,=-2 ¢ X, +2X, =4 B){
-X, +X%X;,=0 -X, +3x,=-1

X, +2X, =X, =0
X, +3X, +2x, =0 r)

1) a, 6; 2) a, B; 3)a, 4)0,T.

3X, —X, =4









1) -10; 2)10; 3)6; 4)5.

11. IEMCTBUS HAJI MATPULIAMU

1. CyMMa 3J1eMEHTOB, CTOSIIUX Ha IJIaBHOW JIMAroHaad MaTPUILIbI A2 - A+ E, rme

,pasua: 1)0; 2)3; 3)-4; 4)6.

2. MOXHO JIU BBIIOJIHUTh YMHOKEHUE MAaTPULl A(2x4) U B(3x4)?
1) na; 2) Her.

3. Pazmep matpuiibl A2xs) -Bx3) paBeHn:
1) 2x3; 2) 2x4; 3) 4x3; 4) 8x12.



OneMeHT o023 MIPOU3BEICHUS



paBeH:
16, 2)2; 3)1; 4) -1

5. CymMma  3/€eMEHTOB,  CTOSAIIMX  HAa  MOOOYHOM  JAMaroHaqTd  HPOHM3BEACHUS

, paBHa:
1)5; 2)6; 3)8;, 4)7.



Jost

MaTpPHIIbI






0o0paTHO# sIBJISETCS:
1)

2)

3)






4)



Kakune

n3

CIICAYIOIINX

MaTpHIl;:

a)

6)









ABIISAIOTCS 00paTUMBIMU?



1)a,6; 2)0,B8; 3)B, T, 4)a,r.



Pemennem ypaBHEHUS






ABJIACTCA MaTpula:



1)






3)

2)






12. ONPEAEJMTEJIN






1)-1;2)9; 3)-79; 4) 37.



Onpenenurenb






paBeH:
1)9; 2)1; 3)18; 4)0.



Onpenenurenb






paBeH:
1) 36; 2)-36; 3)-4: 4) 4.



Mumop, JIOTIOJIHUTEIbHBIN K AJIIEMEHTY 023 B oTpesieNuTeINe






, paBeH:
1) 12; 2)-8; 3) 8; 4)-12.

5. Anrebpanueckoe JOTIOJTHEHUE Az B onpeieuTeNe

paBHO:
1) 16; 2) -16; 3) 15; 4) 0.

6. OnpenenuTens MaTPULBl CUCTEMBI TMHEWHBIX YPaBHEHUN






paBeH:
1) 15; 2) 45; 3)-45; 4) -75.

7. YKa)XUTe 3HAK WICHA ONPEICIIUTEIS IATOrO MOPSAIKA 0L230L340L150L420L51
1) «=»; 2) «t+».

8. HpI/I KaKOM 3Ha4Y€HUU k MPOU3BCACHUC O2500510320L140k3 ABJIACTCA YJICHOM OIIPCACIIMTCIIA
IIATOI'O nop;lzu(a?
1)1; 2)2; 3)3; 4)4.






1)-3; 2) 3; 3)-39; 4) 39.

10. Onpepenurens MPOU3BEICHUS MATPUIL

-3 10\(-10 1
20 0}-[—2 1 o]paBeH:
1 01)(3 0 -1
1)-4; 2)6; 3)-7; 4)4.

3 —1 4 i -1 3
11. Kakue wu3 cuemylomux omnpexenurencii: a) |© o O, o)t T —3;
i —1 3 2 -1 O
2 4 6 1 2 1
)T S 3;nft —1 O pasus Hymo?
O 1 o 1 O

1)a,6; 2)0,8; 3)B,T; 4)a,T.

3% + X, +4X%, =1

12. B cucreme Xl X2 HCU3BCCTHOC X2 PaBHO:
2 3 p
X +X%=0

1)1; 2)2; 3)3; 4) 1.

13. JUHEHHBIE OIIEPATOPHI

1. Kakoe u3 crienyronmx npeodpa3zoBaHuil TpEXMEPHOro apupMETHYECKOro MpoCcTpaHcTBa Hal R,
OTOOpaXKAIOIINX 000 BEKTOP X=(Xx1,X2,x3) B BEKTOP ((X), ABJSETCS THHEHHBIM?
1) (x)=(x1,x2,x3+1);
2) ¢(x)=(x1+x2, x2, x3);
3) @(x)=(x1,x2, (x3+ x2)2);
4) o(x)=(x1—2,x2,x3);

2. Marpuia JuHEHOro omepaTopa (¢ TPEXMEpPHOro apu(pMeTH4YecKoro npocrpaHcTBa Hag R B

1 -1 O
emuamaHoM Gasuce pasa | © 2 1| Bexrop ¢(x), rae x=(2;1;—1), pasen:
-1 1 1

1) (-1,1,-2); 2) (1,1,-2); 3) (-1,-1,-2); 4) (-1,1,2).

3. Jluneiinsle onepaTopsl mpocTpancTBa R3(R) B HekoTOpOM Ga3nce 3a/1aHbBl MATPULIAMH

o 1 2 1 0 1 1 0 4 -1 2 4
a)| 3 0 -1|.|-1 3 0|, (0 -1 2|. y|0 1 3|
-3 0 1 0 10 2 1 -1 0O 0 -5

Jlnst kakoro u3 HUX 00pa3 He coBmaaaet ¢ R?
I)a; 2)6; 3)B; 4)1.

4. JIuneiinsle onepaTopsl mpocTpancTBa R3(R)B HEKOTOpOM Gaswce 3a1aHbl MATPUIIAMH

2 01 2 0 1 1 0 4 0 1 2
a)|-1 3 0l.g|-1 3 0], (0 -1 2| 3 0 -1
0O 1 0 1 -3 0 2 1 -1 -3 0 1

JIJIs KaKuX W3 HUX SIIPO COCTOMT TOJIBKO M3 HYJIEBOTO BeKTOpa?
1)a,6; 2)0,B; 3)B, T; 4)a,B.



5. CoOCTBGHHBIMH 3HAYEHHAMH JMHEHHOTO omeparopa mpoctpaHcTBa R2(R), 3agaHHOrO B

3 1
HEKOTOpOM Oa3uce Marpurei [3 5j , SIBIIIIOTCS YHCIIA!

1)4u2; 2)-4u-2; 3)4u2; 4)4u-2.

6. CymMmMa cOOCTBEHHBIX 3HAUEHHMI JTHHEHHOTO omepaTtopa ¢ mpoctpancTBa RZ(R), 3amaHHOTO B

1 8
HEKOTOPOM 0a3uce MaTpuIei (1 3] , paBHa:

1)8; 2)6; 3)4; 4)-4.

7. CoOCTBEHHBIMH 3HAYEHHAMH JIHHEHHOro omepatopa npoctpanctBa R%(R), 3amaHHOrO B

1 16
HCKOTOPpOM basuce ManHHCﬁ [1 7 j , ABJIIOTCA YUCIa:

D9u-1; 2)9ul; 3) - 9ul; 4)-9u-1

8. Jluneitnple onepatopsl poctpancTea R3(R) B HekoTOpOM 6asuce 3a1aHbl MATPULIAMY:

2 0 1 2 0] 1 2 0 1 0 1 2
a) 1 3 0 : 6) -1 3 0] : B) O 0O O : F) 3 o -1
-3 0 1 1 -3 O 1 3 1 -3 0 1

Jlns kakoro u3 HEX 06pa3 coBmanaer ¢ R3?
l)a; 2)6; 3)B; 4)1.

9. CoOCTBCHHBIH BEKTOp, NPUHAICKAMUNA COOCTBEHHOMY 3HA4YCHHIO A= —1 JWHEHHOro

1 8
orneparopa, 3aJaHHOT'O B HCKOTOPOM Oazmce ManPH.IefI [1 3] , PaBCH:

1) (41); 2) (-4.1); 3) (4.4); 4) (1.1).

10. JInneitasie onepaTtops! npocTpancTa R3(R) B HekoTopoM Ga3nce 3a1aHBI MATPHUIIAMH:

2 0 1 2 o 1 2 1 O 2 0] 1
a) 2 2 2 . 6) 1 3 0 . B) 0 2 0 . r) 1 3 0
1 1 1 -3 0 1 1 -1 O 0O -6 1

Kakas u3 Hux siBjisiercst MaTpuieil 00paTUMOro JIMHEHHOro onepaTopa’?
l)a; 2)0; 3)B; 4)T1.

11. KaKOMy CO6CTBCHHOMy 3HAYECHHUIO JIMHEHHOTIO oneparopa, 3aaHHOTO B HEKOTOPOM Oazmce

1 8
MaTpuuen [1 3j , IPUHAITIEKUT BEeKTOD (2;1)?

11; 2)2; 3)-1; 4)5.

i -1 2
12. PaHr JHHEHHOro OmepaTopa, 3aJaHHOrO B HEKOTOpoM Oasmce marpumein | O 5 1
-1 1 3
paBeH:
1)0; 2)1; 3)2; 4)3.
i -1 2
13. JedexT nuHelHOTO Oomeparopa, 3aJJaHHOTO B HEKOTOPOM 0aswce MaTpHIlei o 1 -1
2 -2 4

paBeH:
1)0; 2)1; 3)2; 4)3.



14. EBKJINOBBI BEKTOPHBIE ITPOCTPAHCTBA

1. Ckansproe mpousBeaenue BektopoB a=(1,—4,2,2) u b=(3,3,3,3) pasHo:
1)2; 2)3; 3)12; 4) 27.

2. Yron mexay Bektopamu a=(4,0,2,0,4) u b=(3,3,3,3,0) pasen:
Z o nE. . nE. 2"

3. Hopma Bekropa (4,0,2,0,4) paBHa:
1) 4; 2) 36; 3) 6; 4)16.

4. CkalspHOE IIPOM3BEIECHHE BEKTOPOB X=(X1,X2), y=(y1,y2) B mpocTpaHcTBe R2(R) MOXkHO
OIPEETUTh PABCHCTBOM:

1) (xy)=x1y2;

2) (x,y)=x1y1t2x2y2;

3) (x,y)=x1y2+x2)1;

4) (x,y)=x1y1.

5. U3 cneqyromux mnap BEKTOPOB:
a) (1,-1,2) u (-1,1,2);
06)(1,-1,2)u (1,1,2);
B) (1,-1,2) u (3,1,-1);
r) (1,-1,2) u (2,0,-1)
OPTOTOHAJILHBIMH SIBJISTFOTCS:
1)a0; 2)6,8; 3)a,0,r; 4)a,B,r.

6. U3 cnemyromux HaGopoB BEKTOPOB OPTOTOHANBHEIH Gasuc mpocTpancTBa R3(R) o6pasyer:
1) a1=(2-12) 2) a1=(2,-1,2) 3) a1=(2,-1,2) 4) a1=(2,-1,2)
a=(2,2,-1) a2=(0,0,0) a2=(2,2,-1) a=(2,2,1)
az=(-1,2,2) az=(-1,2,2) az=(4,-2,4) az=(-1,2,2)

7. U3 BexTopos a=(1,0,0), b=(0,-1,0), c=(1,1,0), d=(0,—1,—1) HOpMHUPOBAHHBIMH SIBJITIOTCS:
1) ac; 2)b,d; 3)ab; 4)c,d.

8. OproroHanbHas (yHAaMEHTaJIbHAas CHUCTEMa pEIIEHUH CHCTEMBl JMHEHHBIX OJHOPOAHBIX
X +x,—x,=0
YPaBHEHUH | 5, o, 9y —( COCTOMT M3 BEKTOPOB:

1) a1=(-1,10) 2) @1=(-1,10) 3) @a1=(-1,10) 4) a1=(1,-1,0)
11 a2=(0,0,1) a>=(1,0,1)
a=(5,5,
1)

9. 13 cnenyromux CUCTEM BEKTOPOB:

a) a1=(2,1,3,-1) 6) a1=(2,1,3,-1) B) a1=(2,1,3-1) 1) a1=(2,1,3-1)
a>=(3,-2,3,1) a>=(3,-2,-3,-1) a>=(-3,-2,3,1) a>=(-3,-2,3,1)
a3=(1,5,1,10) a3=(1,5,1,10) a3=(1,5,1,10) a3=(5,1,1,10)

OpPTOTOHAJLHBIMU SIBIISIOTCSI:
1)a0; 2)0,8B; 3)B,r; 4)0,r.



10. Bekrop a=(5,1,-1,-1) sBiseTcss OpPTOrOHAIBLHOW mpoekinued Bekropa x=(4,4,—1,—3) Ha
noAnpocTpancTBo L. OproroHaibHas COCTABIISIONIAs PaBHA!
1) (-1,3,0,-2); 2) (1,3,0,-2); 3) (-1,3,0,0); 4) (-1,3,1,-2).

15. 9JIEMEHTbBI TEOPUU I'PYIIII

1. ITopsiok 25IeMeHTa B KOHEYHOM TpyIIe nopsika 12 He MoKeT ObITh paBeH:
1)1; 2)3; 3)5; 4)12.

2. CKOJBKO MOATPYIII UMEET IPYIINa CEbMOT0 MopsiaKa?
1)1; 2)2; 3)7; 4)0.

1 2 3 4 5
3. Ilopsi 1ok OACTAaHOBKH & = ( 4 3 5 1 2) B CUMMETPHUYECKOH TpyIIe Ss paBeH:

1)1; 2)2; 3)5; 4)6.

4. Kakue u3 clieqyromux anreop:
a) <N; + >;
0) <2; * >, rne (Va,be’?) ah=a+b-2;
B) <G; - >, tne G={aeC| a’=1};
r)<R; - >
SIBJSIFOTCS TpyTMamMu’?
1)a,0; 2)6,8; 3)B,1; 4)a,r.

5. Tlopsinok snementa i B rpymme <C \{0};- > paBen:
1)1; 2)2; 3)4; 4)8.

6. TlopsA0K deMeHTa @ My IbTHIUIHKATHBHOM TPYIIBI paseH 8. [TopsIok d1eMeHTa a® paBeH:
1)2; 2)4; 3)6; 4)8.

7. H={5k| keZ} obGpasyeT moarpynmy agIuTUBHON TPYINBI HENBIX YHceN <Z ; +>. CMexHbIH
KJacc 1o noarpynme H, koTopslit moposxaaercs uucioM 16, paBeH:
1) H+1; 2) H+2; 3) H+3; 4) H+4.

1 2 3
8. Iukinyeckoil Tpymnne, MOPOXKIAEHHOW MOJCTAHOBKOMN T:[Z 3 :J, MIPUHAIIEKUT

IIOACTAaHOBKaA.
1 2 3 1 2 3 1 2 3 1 2 3
Diz 2 1):D(2 1 3):3D(3 1 2):D(1 3 :

9. [MoarpynmnaMu MyJIbTHILTMKATHBHOM Tpymibl <R \{0}; - > sBnsroTes:

a) G={-1;1}; 6) H={1,2,3}; B) Q \{0}; r) 2 \{0}.
1)a06; 2)a,B; 3)ar; 4)B,T.

N

10. Yucno 31eMEeHTOB MYJIbTUIUITMKATUBHOM LIMKJIMYECKOM TPYIIIbI, MOPOKAEHHOM yieMeHTOM —1,

paBHO:
1) 1; 2) 6eckoneyno muoro; 3)2; 4) 8.

11. B xakux 13 Ha3BaHHBIX TPYIII BCSAKas MOATPYIINA SIBISETCS HOPMAJIbHBIM JeIuTeneM?
a) <2 | +>;



0) <R \{0}; - >;
B) MYJIbTUIUIMKATUBHASL TPYyMIa HEBBIPOXKJICHHBIX KBAJIPATHBIX MATPUIl BTOPOTrO MOpsJKa C
NEUCTBUTEIbHBIMU AJIEMEHTAMM;
') MyJIbTUIUTMKATABHAS TPYIINA MOJICTAHOBOK TPEThEH CTENCHH S3.
1)a,06; 2)a,B; 3)B,1; 4)0,B.
12. B cUMMETpUYECKOW TpymIe IMOJACTAHOBOK TPEThEH CTemeHu S3 M TOJCTAHOBKH

1 2 3
= (3 1 2) 00paTHO ABJSAETCS MOACTAHOBKA!

) R P G A FEY (R A G

13. ITopsoK Ky1acca 2 B aJJIMTUBHOM TPYIIIE KJIACCOB BBIYETOB MO MOIYJIIO 8 <Zg;+> paBeH:
1)1; 2)2; 3)3; 4)4.

16. 9JIEMEHTbI TEOPUU KOJIEL]

1. B xakux us MNEPCUUCIICHHBIX KOJICH €CTh ACIIMTCIIN Hy.]'ISI?

a) <2, +, - >
0) <27, +, - >
B) <Zg,t, - >

r) Koo KBaipaTHRIX MaTpUIl BTOPOTO TOPSIZIKA C IEHCTBUTEIBHBIMU HJIEMEHTAMHU.
1)a,0; 2)6,8; 3)B,r; 4)a,r.
2. B xakux M3 cienyromux Koyel HeT AeauTenei Hyms?
a) <22+, - >
6) Konp110 MHOTOYJIEHOB OT X € LENbIMU K03 puiimeHTamu.
B) <Z17;%, - >
r) <Zig;t, - >
1) a,6,8; 2)6,8,r; 3)a,0,r; 4)a,B,r.

3. ITogkonp1o B KOJBIIE KBAaJAPATHBIX MAaTpHUI] BTOPOTO IMOPAJAKa C HCIIBIMU 3JIEMCHTAMU o6pa3yeT
IMOAMHOKECTBO MaTpHILl BUJA:

y(5 ials iala okall o)

4. Uneanom B KOJIbIE Z[X] MHOTOUIIEHOB C HETBIMH KO3 (GUIMEHTaMK ABJISETCS:

1) MHOkKECTBO 2 LIENBIX YHCET

2) MHOKE€CTBO MHOTOWIEHOB € TIOJIOKHUTEIbHBIM CBOOOIHBIM YJICHOM;
3) MHOKECTBO MHOTOWJIEHOB C YETHBIM CTapIINM K03 PHUIIHEeHTOM;
4) MHOXECTBO MHOTOUICHOB C HYJIEBBIM CBOOOHBIM UJICHOM.

5. KOJ’IBI_IO OTHOCHUTECJIBHO 06LI‘IHBIX onepaum?l CJIOKCHHUA U YMHOXKCHUS o6pa3yeT MHOXECTBO:
1) A={2k+1| keZ};
2) B={a+b /3| abeZ};
3) C={a+h¥/3 |abeZ};
4) D={a+b¥/2 | a,beZ}.



6. O6patumbiMu B Kombiie 2[ V3 ]={a+b~/3 | a,beZ} spusorcs uncia:
a)1; 6)-1; B)2-+3; )3-+3.

1) Tonpko a u B; 2) a,B,r; 3)a,0,B; 4)B,I,1.
7. I'naBHBIH Haean, TOPOKAEHHBIM YUCIOM 5 B Konble 2| V3 ], coiepKUT 4nco:
1) v/3: 2)2++/3; 3)5-5V3; 4)5+4+/3.
8. I'masubiii nzean (2) B konbue Z[i]={a+bi| a,pe2} cocrour u3 uncen puna:
1) {a+2bi| a,beZ};
2) {2a+2bi| a,beZ};
3) {a—2bi| a,beZ};
4) {4a+2bi| a,be2}.

9. Ha AuarpaMMe I10Ka3aHO OTHOWICHHME BKIIFOUCHUSA MCXKAY pas3IMYHbBIMH KilaCcCaMM KOJICIH.
YcTaHOBUTE COOTBETCTBUE:

OTBeTHI:

- O651acTH LIEIOCTHOCTH;

- Konplia rmaBHBIX M1€as10B;
- GakTopHANIBbHBIE KOJIbLIA.

- EBKIMI0BEI KONbI[A

17. KOPHU MHOT'OYJIEHA. JEJIEHUE C OCTATKOM
B KOJIBIHE MHOT'OYJIEHOB HA/I ITOJIEM

1. Kopaem mMuorounena f(X)=x>-5x>+8x—4 sBiseTcs 4ucio:
1)1; 2)-1; 3)-2; 4) 4.

2. Ocrarok ot nenenns f(X)= x*-5x?+8x—4 Ha x—2 paBeH:
1)1; 2)0; 3)2; 4)4.

3. U3BecTHO, uto MHOTOWIeH f(X)=x*+4x3-2x?>~12x+9 npu nenennn Ha (x+3)? naér B ocratke 0.
Ero kopuem sinsieTcs uncio: 1) 3; 2)9; 3)-3; 4) 6.

4. MHOrouwIeH HauMEHbIIEH CTEeNEeHU C YHCIOBBIMU KO3(dUIIMeHTaMu, UMEIOIUI ABYKPaTHBIH
KOpeHb —| 1 nmpocToii KopeHs |, paBeH:
1) x2x+2; 2) x*x%=x-1; 3) x3+x>=x-1; 4) x>x*+x-1.

5. OcTaToK OT jeneHus MHorowieHa X*+4x3-2x?-12x+9 na x+2 paseH:
1)7; 2)-1; 3)6; 4)9.

6. HemomnHoOe 4acTHOE OT JIeNeHns] MHOTOWIeHa x*—3x°+x+5 Ha X—2 paBHO:
1) x2x+1; 2) x3+2x%+x+3; 3) x3+2x°—7x+15; 4) x>+2x*+x-3.

7. Kpataocth kopHst x=1 MHorounena f(X)=x"-5x*-2x3+26x?-31x+11 pasHa:
1)3; 2)2; 3)1,; 4)4.

8. CTeneHp ocTaTka OT AeeHus MHorouwteHa f(X)=x%+5 na X?+X—1 MoxeT OBITh PABHOIL:
1)5; 2)4; 3)2; 4) 1.



9. Cymma ko3 durmentos Muorounena f(x)=(3x*2-4x-1)%° papmua:
1) 2100, 2) 2100, 3)_1: 4) 1.

10. HanOonpmumii 001muii A€ INTENb MHOTOWIEHOB
f(X)=(x-1)(x+2)2(x-3) 1 q(X)=(x+2)(x-3)?(x+1) paBen:
1) x>x—6; 2) x*~1; 3) (x>x—6)% 4) x>+3x+2.

11. HauOounpmii 00Imuil 1eIUTEhs MHOIOUIEHOB
f(X)=x*-3x?+x+2 u q(x)=0 paBen:
1) x*-3x%+x+2; 2) 0; 3) —2x*+6x>-2x—4; 4) 1.

12. HanmeHnbiee o01iee KpaTHOE MHOTOWICHOB
f(X)=(x-1)(x+2) 1 q(x)=(x+1)(x+2)? paBHo:
1) (x-1)(x+2)%; 2) (x>-1)(x+2); 3) (x*-1)(x+2)%, 4) (x+1)(x-1).

18. MHOI'OYJIEHBI HAZ ITOJIEM KOMIIJIEKCHBIX YN CEJI

1. OcTaTok OT JejeHus MHOTOUIeHa x*—2x3+x—7 Ha X—i paBeH:
1) -3+3i; 2)-7-3i; 3)-6+3i; 4)-7.

2. IIpousBeneHne KopHeit MHOrowneHa x*+4x*-2x’—12x+9 pagHo:
1)6; 2)9; 3)-9; 4)-3.

3. Cymma KopHe# MHOTOuNeHa 4x°+ 1 2x*+x3+6x%+10x+3 pasHa:
1)-12: 2)12; 3)3; 4)-3.

4. Jlns HOPMHPOBAaHHOTO  MHOTOWIEHAa HAaWMEHBIIEH CTENeHH C  KOMIUICKCHBIMH
K02 PUIEHTaMH, IMEIOLIEro KopHH 1, 2, i, K03 GHUIUEHT NPy X paBeH:
1) 2-3i; 2) 2+3i; 3) 3+i; 4) 2i.

5. HerI/IBOI[I/IMI)IMI/I Had IIOJIEM KOMIIJICKCHBIX YHUCECII SABJISFOTCSI MHOTOYJICHBI:
1) 2x3+1; 2) x3+5; 3) x—1; 4) x'7+2.

6. HopMmupoBaHHBII MHOTOWICH HAMMEHbBIICH CTEMEHH C KOMIUICKCHBIMU Koddduirentamu,
UMEIOIIUI IBYKpATHBII KOpeHb 1+, paBeH:
1) x22(1+i)x+2i; 2) x?*+2(1-i)x+2i+1; 3) X*-2ix>-2x+2i+2; 4) x*-2ix3+2ix’>~(2i—1)x+2i+2.

7. MHorouseH HauMMEHbLIEH CTENeHU C KOMIUIEKCHBIMU KO3(QQPUIIMEHTaMU, UMEIOIINI CBOMMU
kopHsimMu uncina 0 u i, paBeH:
1) x—i; 2) x?+ix; 3) x>—ix; 4) x*+i.

8. TlpuBenéHHOE KBaJpaTHOE ypaBHEHHE, B KOTOPOM KOA(pQHIMEHT Tpu Xx paBeH —12i, a
OTHOIIIEHHE KOPHEN paBHO 2:1, UMeeT BU:
1) x2-12ix-32=0; 2) x>-12ix—18=0; 3) x>-12ix-32i=0; 4) x*>~12ix+32=0.

9. HawMmeHblllee 3HAYeHHE TapaMeTpa a, TPH KOTOPOM KOpHH ypaBHeHHS X2+(a—3)x—3a=0

YJIOBJIETBOPSIIOT YCIIOBHIO X +x,=25 , PaBHO:
1) —6; 2)-5; 3) 4; 4) 4.

1 1
10. Yucna x1, x2 ABISAIOTCSA KOPHAMH ypaBHeHHs Sx°+x+3=(. 3HaueHHe BbIPaKEHHUs x_+ X
1 2

paBHO:



3 3 1 25
1)5:2 ~%5:3 ~3:4 3.

11. Yncno xopHeit ypapHerus x°—6x"—20x?+14x-4=0 B Ho0Jle KOMIUIEKCHBIX YHCEI PABHO:
1)0; 2)5; 3)1; 4)6.

12. Vpasuenne x8+2x°+4x*+4x3+5x2+2x+2=0 wumeer NBYKpaTHBIA KOpeHb i. MHOXECTBO €ro

KOpHEH pPaBHO:
1) {i; -i; -1+i; -1-i}; 2) {i;1-i; 1+i}; 3) {-i;-1-1; -1+i}; 4) {i; -i; -1+i; 1+i};

19. MHOT OUJIEHBI HAJI TOJIEM JEMCTBUTEJIBHBIX YU CEJI

1. meeT x0Ts1 ObI OAWH JEHCTBUTEIBLHBIN KOPEHh MHOTOWICH:
1) x?-3x+5; 2) x+5x5x+9; 3) x*+x+1; 4) x*—6x+9.

2. Muorounen f(X)=x3+3x?+x+3 uMeeT MHUMBII KOpeHb i. Ero ocTanbHble KOPHU PABHbL:
D3ul; 2)iu3; 3)iu-3; 4)-i u-3.

3. Cymma AeiCTBUTEIbHBIX KOPHENH MHOTOUJIEHA X734+ 17x%—17x+5 , AMEIOIIET0 KOMIIJIEKCHBIN
KopeHb 1-2i, paBHa:

3 5

3 5
1) =352 553 5,4~

E .
4. HerI/IBO,I[I/IMBIMI/I Hazj I10JIEM ,Z[CI‘/'ICTBI/ITSJ'ILHLIX YUCCII ABJIAOTCA MHOT'OYJICHBI:
1) x2+3x+5; 2) 2x°-3x%+1; 3) 5x—4; 4) 7.

5. OcTaTOK OT JieIeHHs] MHOTOUIeHa X +x°—3x*—4x—1 Ha MHOTOWIeH X°+x°—x—1 paBeH:
1) 2x%+3x+1; 2) 2x°-3x—1; 3) 2x°3x-1; 4) 2x>-3x+1.

6. HerosHoe 4acTHOE OT JeNeHust MHOToueHa 3x°—2x?+x+2 Ha MHOTOUNeH x°>—x+/ PaBHO!
1) —x+1; 2) 3x+1; 3) 3x+2; 4) x-1.

7. MHOrouIeH HauMeHbIIEH CTEeNEeHU C AEMCTBUTEIbHBIMU KO3 PUIIMEHTaMU, UMEIOIINUNA KOPEHb
2—i, paBeH:
1) x24x+5; 2) x*+4x-5; 3) x>4x+3; 4) x>—4x-3.

8. HopMupoBaHHBIII MHOTOWJIEH HaUMEHbLIEH CTENEHH C JeHCTBUTENBHBIMU KO3((dUIIMeHTaMH,
UMEIONIHIA JIBYKPATHBIH KOPEHBD |, paBEH:
1) x2+1; 2)x°—1; 3) x*~1; 4) x*+2x%+1.

9. MHorouieH HaNMEHbIIIEH CTeTeHN ¢ NeHCTBUTENbHBIMU KO3 uinenTamu, nmeromuii kopau 0
" i, paBeH:
1) x3+x; 2) x°—x; 3) x3+x%+x+1; 4) x°=x+1.

10. [ns HOPMHUpPOBAHHOTO MHOTOWICHAa HAWMEHBIIEH CTENEHHW C JICUCTBUTEIbHBIMU
K03 QHIHEHTaMK, MMEIONIero KopHH 1, 2, 1+i, koadduuuent npu x* pase:
1) -5; 2)-8; 3) 4; 4) 10.

11. Pasnoxenue muorowtena f(X)=2x*-7x3+17x*>~17x+5 Ha HeMpPUBOAUMBIE HAJX | MHOXKHTEIH
CO/ICP’KUT MHOTOUJICH:
1) 2x2-3x+1; 2) x2-2x+5; 3) x>-2x-5; 4) 2x*+3x—1.

12. [IpuBoauMbIMH HaJ R MHOrOWJIEeHaMHU SIBJISIFOTCS:
1) x>=x-3; 2) x+9; 3) x1%x+1; 4) 2x3+x?>=x-2; 5) x*+x+1.



20. MHOT'OYJIEHBI HA /I ITOJIEM PALIMOHAJIBHBIX YHUCEJI

1. Cpenree apudMeTHUECKOE LENBbIX KOPHEH ypaBHEHHS X°—I5x°+8x—4=0 paBHO;
5 4
1)1;2)23) 3:4) 3.

2. CymMa 1esIbIX KopHeii ypaBHenus x*+4x3-2x2—12x+9=0 pasna:
1) 4; 2)-4; 3)-2; 4) 2.

3. TIpon3sBeieHne panOHAIBHBIX KOPHEH ypaBHeHHs Xx°+5x°+3x—9=0 paBHo:
1)-6; 2)6; 3)9; 4)-9.

4. HenmpuBouMbiMu HaJ Q SIBIISTFOTCSI MHOTOWICHBI:
a) 7x3+2x4-16x3+4x-10;
6) 4x3+x+5;
B) x>~7x+30;
r) x?+7x-30.
1)a,0; 2)6,8; 3)0,r; 4)a,.

5. Llenbie KOpHU UMEET MHOTOWIECH:
1 1
1) x> FRIE 2) 12x3-4x>-3x+3; 3) 6x>-5x+1; 4) 2x-3.
6. He umeert 11es1bIx KOpHE MHOTOYJICH:
1) 3x2-2x—1; 2) 4x34x>=x+1; 3) 9x>~6x+1; 4) 3x+9.

7. [MpuBogumbiMu Haj Q SIBJISTFOTCSI MHOTOWICHBI:
a) 12x"+5x%-15x3+5x-20; 6) x*4+3x+5; B) x’—6x—2; T) 4x>+x+5; 1) x>+1.
1)a,06; 2)6,8; 3)B,1; 4) 1,1

8. 3Hauenue MuorouneHa f(X)=(x—1)?3-5 npu x=1 pasHo:
1) 22°5; 2)5; 3)-5; 4)-1%°5,

9. CBoGoxHsIi unen Muorounena f(x)=(3x2—4x—1)1% pagen;
1) 1; 2)-1; 3) 2100, 4) 2100,

10. TTokazarens kpaTHOCTH KopHs 2 MHOTOueHa f(X)=X°—5x*+7x3—2x?+4x—8 pasen:
1)1; 2)2; 3)3; 4)4.

21. PACIIUPEHUSI TTOJIEH

1. AJ'IPe6paI/IquKI/IMI/I HaJ IMOJIEM pallMOHAJIBHBIX YHUCCIT SABJISIFOTCA:
1)1; 2)i.3)m; 4)e.

2. MUHMMAaBbHBI MHOTOYICH YHCIIa 0.=1—1 HaJl T0JIeM PallMOHAILHBIX YHCEI PaBEH:
1) x2+1; 2) x?-2x+2; 3) x242x+2; 4) x*42x-2.

3. Crenenp uncia o=1-1 HaI OJIEM PallMOHATIBHBIX YHCEN PaBHA!
1)1; 2)2; 3)0; 4)3.

4. TIpoctoe anredpandeckoe pacmuperne Q(1—i) cocTout u3 uncen Buaa:
1) a+b(1-i), a,b €Q;
2) a+b(1-i), a,b eR;
3) a+bi, a,b €Q;



4) a+bi, a,b €Q.

5. Crenenp uncina o=1-1 HaJ1 OJIeM KOMILICKCHBIX YMCEN PaBHA:
1)0; 2)1; 3)2; 4)3.

6. CteneHp 4ncia o= \/E +i Haza IoJIEM pallMOHAJIBHBIX YKUCEIl paBHA:
1)1; 2)2; 3)3; 4)4.

7. Ilpoctoe anrebpandeckoe pacupenne Q( V2 +i) COCTOMT W3 YKCeN BUAA:
1) a+b(+2 +i), a,b Q.
2) a+h(~V2 +i) + ¢(V2 +i)2, a,b,c Q.
3) a+b( V2 +i) + ¢(~V2 +i)2+d(V2 +i)3, a,b,c,d Q.
4) a+b( V2 +i) + ¢(~V2 +i)2+d(V2 +i)3+(V/2 +i)*, a,b,c,d,f€Q.

8. MHHHUMAIIbHBI MHOTOWICH uncia o= ~2 +i Haz monem Q paMOHATBHEIX YHCEN PABEH:
1) x*2x%+1; 2) x3-2x*49; 3) x*-2x2-9; 4) x*-2x>+9.

9. Cremnens uncia o= v2 +i Hag 1o1eM JeHCTBATENBHBIX YHCEN paBHa:
1)1; 2)2; 3)3; 4)4.

10. Crenenb uncna o= V2 +i Haj 101eM KOMILIEKCHBIX 9HCEI paBHa: 1) 1; 2)2; 3)3; 4)4.

1
11. YUro0s1 yOpaTh HppalliOHAIBHOCTH B 3HAMEHATENE APOOH 3/2 41 » H/I0 YMHOXHTb YHCITUTEID
Y 3HAMEHATeJNb IpoOU Ha YHCIIO:
1) ¥2-1; 2) ¥4 +3/2+1; 3) Y4 Y2 +1; 4) 34 232 +1,

1 1 1 1 1
12.Cymva 51" 52 VavB VB +vA oy Pamna:
1) V& -1; 2) V6-V2; 3)5; 4) V52,

13. Pa3peminMbl B KBaAPaTHBIX paJuKaiax ypaBHEHUS:
1) x3-1; 2) x3-2x-1; 3) x3+3x+7; 4) x>-5x+1.

14. Hepazpemumo B KBaJIpaTHBIX pajivKaliaX ypaBHEHUE:
1) x3-5x+2; 2) x3-5x—1; 3) x3+1; 4) x3+2x-3.

15. Ha AuarpaMMme IIOKa3aHO OTHOHICHUC BKIIOYCHHA MCKAY HCEKOTOPBIMU YHCIOBBIMU
MHOKECTBAMH. Y CTAHOBUTE COOTBETCTBHE:

1
2 OTBeTHI:
_ — MHOXKECTBO BCEX alreOpandecKux 4uced;
4 — MHOKECTBO BCEX ACUCTBUTEIBHBIX YHCE;
@ — MHOKECTBO BCEX PAllMOHAJIbHBIX YUCET;
N — MHOKECTBO BCEX KOMITJIEKCHBIX YHCEII.

Kputepuu olieHKH TeCTa:

1. Kanc/:[oe 3aJaHuC TECTa OLICHUBACTCA B 1 6amm.



10.

11.
12.

13.

14.
15.
16.
17.
18.

19.
20.
21.
22.
23.

2. UroroBas omeHka 3a BeCh TECT COOTBETCTBYET IPOLEHTY TNPABWIBHBIX OTBETOB IIO

OTHOIIIEHUIO K 00IIIeMy YHCITY BCEX BOIPOCOB B TECTE.

3. OrieHKa 3a TECT CUUTAETCS MOJIOKUTEIBHOMN, €CIT CTYACHT OTBETUJI MPABUIILHO HE MEHEE, YEM

Ha 60% BOIIPOCOB TecCTA.

6. Tunosoe xkonmponvHoe 3adanue na smane opmuposanus YK-1, I[1K-1, I[1K-3:

Bonpocsl k 3x3ameny 1

BerickasbiBannsa. Onepanny HaJl BBICKa3bIBAHUSAMU.

@opMyIbl JIOTUKH BBICKa3bIBaHW. PaBHOCHIBHBIE (popMynbl. OCHOBHBIE PaBHOCHIBHOCTH
JIOTUKU BBICKA3bIBaHUH.

MHnuosxecTtBa. Onepanuu HaJl MHOKECTBAMHU M UX CBOWCTBA.

Onpenenenue npeaukara. Onepaunu HaJ npearkaramu. O61acTb HCTUHHOCTH MpeAMKaTa.
Jlormueckue onepanuu CBSA3bIBAaHUS KBAaHTOPOM OOIIIHOCTH M KBAaHTOPOM CYILECTBOBAaHUS Ha
MHO>KECTBE MPEAUKATOB. PAaBHOCUIIBHOCTH JIOTMKH IIPEIUKATOB, CBA3aHHBIE C IPUMEHEHUEM
KBaHTOPOB.

3anuch MaTeMaTHYECKUX YTBEpXKIEHMM Ha s3bIKe JIOTUKM npeaukaroB. OOpaTHas u
MIPOTHBOIOJIOXKHAs TeopeMbl. Heo0XoanmMoe 1 10CTaTouHOE YCIOBUSI.

bruHapHOe OTHOIIEHHE MEXAy »3JEMEHTaMM MHOMECTB; CIIOCOObI 3aJaHus OMHAPHBIX
oTHowmeHUH. OTHOIIEHHE, 00OpaTHOE TaHHOMY.

bunapHoe OTHOIIIEHHE HA MHOXECTBE; CBOMCTBA OMHAPHBIX OTHOILIEHUH.

OTtHoleHne 3kBUBalIeHTHOCTH. Kitacc akBUBaneHTHOCTH. PaKTOP-MHOKECTBO.

Paz6uenne MHoOkecTBa. CBsI3b OTHOIIEHUS HSKBUBAJIEHTHOCTH, 33/1aHHOTO HAa MHOXECTBE, C
pa3bHueHueM 3TOr0 MHOXKECTBA.

OTtHoleHue nopsiika. YnopsaoueHHble (CTporo, HECTPOT0, YACTUUHO, TMHEHHO) MHOXKECTBA.
Yactuunoe  otoOpaxenue. OroOpakeHue; BHABI  OTOOpaXeHHH  (CIOPBEKTHUBHOE,
UHBEKTUBHOE, OUEKTHBHOE).

OOpatHoe otoOpaxenue. HeobOxomaumMoe W JIOCTaTOYHOE  YCIIOBHE  OOpaTHMOCTH
OTOOpaKeHMIA.

Komno3zunus orobpakeHuii 1 ee CBOKWCTBA.

bunapusie anreOpanyeckue onepanuu. CBoiicTBa OMHAPHBIX ONEPAIHA.

Onpenenenune rpynmnsl. [Ipumeps! rpymi. Ilpocteiimne cBoiicTBa rpymb.

Omnpenenenne noarpynmnsl. [Ipumeps! noarpynn. Kpurepunii moarpymnmst.

Onpenenenne konbla; npuMepsl koien. Kompro nensix yncen. OTHONIEHHE CPAaBHEHHS B
KOJIBIIE LIEIBIX YHCEIN; KOJBIO KJIACCOB BBIYETOB.

IIpocreimue cBoiicTBa kosel. [logkonbuo nanHoro konsna. Kpurepuii nmoakosnsna.
Onpenenenne nosd. [Ipumepsl nonen; npumMep HEYUCIOBOTO KOHEYHOTO TOJIS.

[Ipocreiimme cBoicTBa MOJIEH.

[Toanosne. Pacmupenue nomus. YnopsIo4eHHbIe MOJIA.

I"'omoMop¢hu3MbI 1 N30MOP(U3MBI TPYIIIL, KOJIEI] U MOJIEH.



24. AKcuoMbl MHOXECTBA HATypaJbHBIX uncen. [IpuHIun MareMaTH4eckoi HHAYKIUH.

25. Tloctpoenue noist C, SBISIOIIETOCS paclIMpeHHEM IoJid JEHCTBUTENbHBIX uMcen R, u ero
MUHUMATbHOCTb.

26. AnreOpandeckas Gopma KOMIUIEKCHOTO uuncia. Omnepanuu Haj KOMIUIEKCHBIMH YUCIIaMU B
anredbpandeckoii popme. M306paxeHre KOMIJICKCHBIX YHCEI Ha KOMIUIEKCHOW MIIOCKOCTH.

27. Tpuronomerpuueckasi (popmMa KOMIUIEKCHOTO YMCIa. YMHOXKEHUE U JeNIEHHE KOMILUIEKCHBIX
qucell, 33JaHHBIX B TPUTOHOMETPHUYECKOHN (opMe; MX TeOMETpUUYECKas HHTEPIIPETAIIHSL.

28. KopHu n-0#1 cTeneHu M3 KOMIUIEKCHOTO 4uciia. ['eoMmerpudeckoe M300pakeHHe KOpPHEH Ha
KOMIUIEKCHOM MJIIOCKOCTH.

29. Kopnu u3 equnuiibl. CBOMCTBa KOpHEH n-OW CTENEHU W3 €IUHHUIIBI.

30. [TepBooOpa3HbIe KOPHU 1-0 CTETIEHU U3 €AUHHIIBL. TeopeMbl 0 TepBOOOPA3HBIX KOPHSIX.

Yucaopbie 1moJIsi. MUHUMAIBLHOCTD IIOJIS palrOHAIBHBIX YHUCCIIL.

KpuTepum onieHKH 0TBEeTAa HA DK3aMeHe:

1. Dk3ameH mnpoBoauTcs B (OpME HMTOrOBOro Tecta Ho Marepuany [-3 ro paszaenos
JTUCHUIUIAHBI (IUIaKTHYCCKUE SAMHUIIBI 1-8).

2. K tecty momyckaroTcsi CTyA€HThI, OTYUTABILIKECS 110 00€UM KOHTPOJIbHBIM pabotam, U/I3

1 TEPMUHOJIOTMYECKOMY OMpocy He MeHee, yeM Ha 60 % mo KaKJIoW W3 MepeurCICHHbIX

dopwm.

Kaxxnoe 3aganue tecta oneHuBaercs B 1 Gam.

HroroBast oOLEHKAa 3a BeCh TECT COOTBETCTBYET IPOLEHTY MPaBUWIBHBIX OTBETOB IIO

OTHOIIIEHHIO K 00IIEMY YHCITy BCEX BOMPOCOB B TECTE.

3. OrreHka 3a TECT CYMTACTCS MOJOKUTETBHOM, €CITM CTYICHT OTBETHII IIPABUIIBHO HE MEHEE, YeM
Ha 60% BOIPOCOB TecTA.

4. OT UTOTOBOTO TECTa OCBOOOKIAIOTCS CTYJEHTHI, HaOpaBIue o pedTuHry He menee 60%.

S

7. Tunosoe xkonmponvHoe 3adanue na smane popmuposanus YK-1, I[1K-1, I[1K-3:

Copnepxanue
UmMO2080ii KOHMPOIALHOU padomul no anzeope (4 cemecmp)

CTYIEHT I0TKEH YMETh:
8bINOIHAMb ONEPayULU HA0 MAMPUYAMU,
onpeoensims pane Mampuybsl,
8LIYUCTIAMb ONnpedenumenb KeaopamHou Mampuybl pasHblMU CnOCo0aMu,
BbIUUCTAMD OOPAMHYI0 MAMPUYY PAZHBIMU CNOCOOAMU,
npoBOOUMb UCCNIE008AHUE HA COBMECTHOCHb CUCTEMbl TUHEUHbIX YPAGHEHUT U peulams ux
pasnuunbiMu memooamu (memooom I aycca, mampuynvim memooom, memooom Kpamepa);
onpeoensims JUHEUHYI0 3A8UCUMOCNL U HE3ABUCUMOCNb PAZIUYHBIX CUCTEM 8EKMOPO8,




onpeodenams 6a3UC U paHe KOHEYHOU CUCEMbL 6EKINOPO8;

OONONHUMb TUHEUHO HEe3A8UCUMYIO CUCHEMY B8EeKMOPO8 B6EeKMOPHO20 NPOCMPAHCMEd, He
aenAOWYIOCA bazucom, 00 basuca;

onpeoenams pasmepHocms U OA3UC nepecedeHus: U CymMmbvl HOONPOCMPAHCNG,

8bINOIHAMb NPOYECC OPMOLOHAIUZAYUU NPU NOCMPOEHUU OPMO2OHATLHO20 ba3uca;
onpeoenams pasMepHOCmb U HAX00Umb  OA3UC ~ OPMO2OHANLHO20 OONOJHEHUs K
NOONPOCMPAHCMBY KOHEUHOMEPHO20 e8KAUA08A BEKMOPHO20 NPOCMPAHCMEA,

HaxXo0umov 6 K.M. eBKIUOO0BOM  NPOCMPAHCMEE  OPMOZOHAIbHYIO — NPOEKYuro U
OPMOOHANILHYIO COCMABIAIOUWYI0 BEKMOPA OMHOCUMENbHO NOONPOCMPAHCMEA,

HAxXo0ums Mampuyy JuHetiHo20 onepamopa 8 PuUKCUpo8aHnom basuce;

Haxooums 001acmb 3HAYeHUll (00pas) u pame, A0po u Oepexm IUHEUHO2O0 onepamopd,
3A0aHHO20 8 HEKOMOPOM basuce mampuyeli,

Haxooums coOCmeeHHble 3HAYEHUs U COOCMBeHHble BeKMOpbl JUHEUHO20 Onepamopad,
3a0aHHO20 8 HEKOMOPOM bazuce mampuye.

HToroBasi KOHTPOJbHAS Pad0TA COCTABJSIETCH M3 THNOBBIX 33JaHHii, BKJIIOYEHHLIX B

cJIeIVIOLIHE NPOBEPOUYHbIE PA0OThI:

1.
2.
3.

KonrponbHas padora Nel;
N3 2-ro cemectpa;
KonTponbHas padora No2.

Kpurepun oileHKM KOHTPOJLHOI PA00THI:

1.
2.

[TpoBoauTcs B hopme MPOBEPOUHOM ayTUTOPHOI pabOThI.

Kaxxnoe 3amanue paboThl orieHUBaeTcs B 1 0ajut; mpu JOMYIICHHBIX OMIMOKAX OLICHKA 3a
3aJlaHue CHUKAETCH.

[Ipu oneHMBaHUM 3a/JaHUsl YYUTHIBAETCA AKKYpaTHOCTh O(OpMIIEHHS U TOApOOHOE
OIMCaHNE XOJa PEIICHUS CO CCBIKAMH HA COOTBETCTBYIOINN TEOPETUUECKUI MaTEpHaI.
Nrorosas onenka 3a BCIO pabOTy COOTBETCTBYET MPOIEHTY MOIYYSHHOTO CyMMapHOro Oasia
0 OTHOILIEHHIO K MAaKCUMaJIbHO BO3MOKHOMY YHCITy OaJloB.

[NonoxuTenbHON cunTaeTcs oueHka 3a paboty He meHee 60%. IIpu oTpuatenbHON OLEHKE
CTYZIEHT NePENUCHIBAaeT paboTy 3aHOBO (JPYroi BapuaHT).

Peiitunrossiii 6ast 3a MOBTOPHOE HalKMcaHue paboThl HE MOXKET ObITh OombIe 75 %.

OT UTOTrOBOM KOHTPOJIBHON pabOThl OCBOOOXKAAOTCS CTYAEHTHI, OTYUTABIIHECS 0 00EUM
KOHTPOJIbHBIM paboTaM, BceM M/I3 u TepMUHOIOrHUECKOMY ONpOCy He MeHee, 4yeM Ha 60
% 1o KaykJ10¥ U3 NMEePEUnCIeHHbIX hopM

8. Tunosoe xonmponvHoe 3adanue na smane popmuposanus YK-1, I[N1K-1, [1K-3:

Bomnpocs! k 3k3ameny 2

1. Tlonmyrpynmnel. Monousl. O00011I€HHBINH 3aKOH aCCOIMATUBHOCTH JIsl TOTYTPYIIIL.

2. I'pynna moacraHoBOK Ha MHOXecTBe M. Cummerpudeckas Tpymma n-oi crterneHu (Sp).
Teopema Koann.

3. Tlopsimok sieMeHTa TpyMIbl; €ro CBOWCTBA. TeopeMa O CTENEeHSAX 3JeMEHTa KOHEYHOIro
MOPSAJIKA U €€ CIIE/ICTBHE.

4. lluxnuyeckue rpynnbl. M3oMophusM OECKOHEUHBIX IUKIMYECKHX TPYII; H30MOpPHU3M
KOHEYHBIX LUKJINYECKUX IPYII OAHOIO MOPSAIKA.

5. OrtHoleHne cpaBHEHUS 10 MOATPYIIE U €ro cBolcTBa. IIpaBble U JIeBbIE CMEXKHBIE KJIACCHI 10
MOATPYIIIIE.

6. Teopema Jlarpana u ee ciencTBus.

7. HopmanpHbie nenutenu rpymnmbl. Kputepuit HopMaabHOTO AenuTeNs Tpynnsl. GakTop-Tpynna.



8. T'omomondusmsl rpynmn. SAnpo romomopdusma. TeopeMsl 0 TOM, 4TO SAPO roMoMophu3Ma @

o

r<ovnm>1> (G .= g rpynmy (H . =) gpnsercs MOJArPYNIONA U HOPMAJIbHBIM JIETUTEIEM TPYIIIBI

G , =

9. Teopema 006 s3mumopdu3Max rpymi.

10. Uneansr ® 1a. OTHomeHue cpaBHeHUs 1o uaeany. dakrop-koibio. Teopema 0 TOM, 4TO

MHO>KECTBO % BCEX KJACCOB BBhIUETOB Koiblla K 1o wuzaeany |  sBiIseTcs KOJIbLOM

OTHOCHTENbHO onepaiuiit P u ®.

11. Tomomopdu3zmer kozet. SAapo romomopdusma. Teopema 06 snumMopdu3mMax KoJjell.

12. Xapakrepuctuka Konbia. [lone yacTHbIX 001acTH LEIOCTHOCTH. TeopeMa O CyIiecTBOBaHUU

MOJIS1 YACTHBIX JJIS1 00JIACTH LEIOCTHOCTH.

13. Kospuo riaaBHbIx uneanoB. PakTopHaTIbHOCTh KOJIbIIA TTIABHBIX UIIEAJIOB.

14. EBknuzoBsl kosiblia. Teopema O TOM, YTO €BKJIMAOBO KOJIBLIO SIBISIETCSI KOJIBLIOM TIJIABHBIX
UJIeaJIoB.

15. Kosb110 MHOTOUJICHOB OT OJIHO MepEMEHHON HaJ/l MPOU3BOJILHBIM KOMMYTATUBHBIM KOJIBLIOM.

16. Jlenenne MHOTOUJICHA Ha ABYWIeH x-a . Teopema be3y. Cxema ["opHepa.

15: Kopuu muorounena. Teopema o uucie pa3lInyHbIX KOPHEW MHOTOYIEHA 1-OM CTEIEHU Hall
00J1aCThIO LIETOCTHOCTH.

16. Anre6pandeckoe U (pyHKITMOHAIBHOE PAaBEHCTBO MHOTOWICHOB.

17. MHorounieHsl Haj mojeM. Teopema o AeeHUU C OCTATKOM B KOJIbII€ MHOTOYJICHOB HaJl TIOJIEM.

18. Anroputm EBknuma B konbue MHOrowieHoB Haj moneM. HOJ[ AByX MHOTOUYJICHOB B KOJIBIIE
MHOTrowIeHoB Haj nmonem. CoiictBa HO/I.

19. HenpuBoauMble HaJI JaHHBIM IOJIEeM MHOTOWICHBI. CBOWCTBAa HENMPHUBOAMMBIX HAJIl IMOJIEM
MHOroujeHoB. TeopemMa O pa3lokKEHUMM MHOTOWIEHAa HaJ I0JeM B IPOU3BEJECHUE
HETIPUBOJUMBIX HaJ JAHHBIM [10JIEM MHOTOWICHOB.

20. IIponsBoaHAass MHOTOYJICHA HAJ| ITOJIEM HYJIEBOW XapaKTepUCTUKU. KpaTHOCTh HEMPUBOIUMBIX
MHOXUTEJNEN MHOTOYJIEHA U €r0 TPOU3BOJHOM.

21. MHOTO4JIEHBI OT HECKOJBKUX MepeMeHHbIX. OTHOPOIHbIE MHOTOWIIEHBI. JIeKcuKorpaduieckoe
PacIoyIOKEHNE HEHYJIEBBIX WIEHOB MHOTIOUJIEHA.

22. CuMMeTpUYeCKUe MHOTOUICHBI. JIEeMMBI 0 CHMMETPUYECKIX MHOTOUJICHAX.

23. OcHOBHas TeopemMa O CHUMMETPHYECKHX MHorouwieHax. [IpakTudeckuii crmoco® BbIpaskeHUs
CUMMETPUYECKOTO MHOTOUJIEHA Yepe3 FJIEMEHTAPHbIE CHMMETPUUYECKHUE.

24. MHOTO4IEHBI HaJl TTOJIEM KOMIUIEKCHBIX uucesl. OCHOBHAs Teopema aireOpsl U €€ CIIEACTBHUS.

®opmyisl Buera.

25. MHOTOWIEHBI HAJ[ TIOJIEM JICHCTBUTEIIBHBIX YHCEI M HX CBOMCTBA.

26. Penienne ypaBHEeHH 3-ei cremeHu. McciienoBaHWe HETOTHOTO KyOWYECKOTO ypaBHEHHUS C
JNEeNCTBUTENBHBIMU KO3 (DULIEHTAMU.

27. Meton @eppapu [1sl petieHus ypaBHEHHA 4-0i1 CTeTIeHN.

28. llenbie U panMoHaIbHbIe KOPHU MHOTOYICHA C PAlMOHANBHBIMU KO3 durmenramu. Kputepuii
HEMPUBOJUMOCTH DU3EHILITEeHHA

29. Anrebpandeckuii HaJ| TTOJIeM 3JIEMEHT U €r0 MUHUMAaJIbHBI MHOTOYJICH.

30. IIpocToe anrebpandeckoe pacIIMpeHHUe Mo U ero CTPOCHHUE.

31. OcBoOoxIeHHE OT aNredpandeckoi UppPalMOHATBHOCTH B 3HAMEHATele IPO0H.

32. Pa3zpemuMoCcTh ypaBHEHUW B KBAJApPATHBIX paJMKallax HaJ IOJIEM pPalMOHAIBHBIX YHCEN U
3aJ1a4M TEOPUU T€OMETPUUYECKUX ITOCTPOCHUIH.

KpuTtepum o11leHKH 0TBETAa HA IK3aMEHeE:!

1. Dxk3aMeH mpoBOAUTCS MO OMiIeTaM, B KOTOPbIE BKIFOYEHEHI 110 JIBa BOIIPOCA M3 MPOTPAMMEI.

2. llpu oneHWBaHUM OTBETAa YYHTHIBACTCS: MPABUWIBHOCTH (HOPMYIHUPOBOK; YCTaHOBJICHUE
B3alMOCBSI3U TEOPUHU U MPAKTUKHU; COAEPKATEILHOCTh U apryMEHTHUPOBAHHOCTb, MOJHOTA U
CTPYKTYypHasi JIOTHYHOCTh OTBETA; ITyOMHA 3HAHHIA BOIIpOCa.

3. Ilpm pomymeHHBIX OMmMMOKAX ¥ HETOYHOCTSIX B (OPMYIHPOBKAX OINPEACICHUN W
JI0Ka3aTesIbCTBaX TEOPEM OLIEHKA 32 OTBET CHUKAETCS.




4. K sK3aMeHy JOIyCKalOTCS CTYACHTHI, OTYUTABIIMECS 1O O0OEMM KOHTPOJBHBIM paboTaM U
BceM M/13 He menee, yem Ha 60 % 1o Kax/10i U3 MEPEUUCICHHBIX (POPM.

5. CryzmeHT, caaBIIM{ YCIIENIHO KOJUIOKBUYMBI IO HEPBBIM JIByM pasfeiaMm 3-T0 ceMecTpa u
OTYHUTABUIMICS 1O 00EUM KOHTPOJIBHBIM paboTaM, 10 KEJTaHUIO MOXKET OBITh OCBOOOKICH Ha
9K3aMEHe OT IIEPBOT0 BOIIPOCA OMJIETa C BBICTABICHUEM 32 3TOT BOIIPOC OLIEHKH 110 PEHTHHTY.

6. Crynentsl, HaOpaBmme Mo pedTUHTy He MeHee 600%, MO WX IKEJIAHUI0 MOTYT OBITh
OCBOOOX/ICHBI OT C/Ia4/ K3aMEHa C BHICTABJICHUEM OLICHKH 10 PEHTHHTY.

YPOBHI/I C{l)Ole/lpOBaHHOCTI/I KOMHeTeHHHﬁ B paMKaX IUCIHUIIINHDbI

1 kypc, 1 cemecTp:

YpoBHH chopmMupoBaHHOCTH
KOMIIeTeHIU M.

OcHoOBHbIE PU3HAKU YPOBHSA

[Toporosslii

IIpu BbInosHEHNM 3aaHU BceX (POPM KOHTPOJIS CTYAEHT

JIEMOHCTPUPYET 3HAHHUE:

- OIpeneNeHui JIOTUYECKUX orepanui HaJl
BBICKa3bIBAaHUSIMU;

- ONIpENENICHUH olepanuuil HaJl MHOKECTBaMU;

- ONpENeNIeHUH CBOMCTB OMHApHBIX OTHOLIEHUH Ha
MHO>KECTBE;

IPOSIBIISIET yMEHHe:

- CTPOMUTH TaOJMUIBl UCTUHHOCTU JUIsl (OPMYN JIOTUKU
BBICKA3bIBaHHUH;

- HaxoOuTh PE3yJbTaThl ONEPALMNA HAJ MHOKECTBAMHU,
WJUTIOCTPUPOBATh PE3yJIbTaThl ONepanuil 1 OTHOLLIEHUE
BKJIIOYEHUSI MEXJY MHOMKECTBAaMH Ha JHarpaMMax
Diinepa-Benna

- 3alMChIBaTh MAaTEMaTHYECKHE YTBEPXKICHHUS, HA S3bIKE
JIOTUKU TIPEAMKATOB, BO3MOXHO JOIMYCKas IMPH ITOM
OLIMOKH HEMPUHIMITHAIBHOTO XapaKTepa;

- ompeneniaTb Mo o0paslly CBOWcCTBa  OMHApHBIX
OTHOIIICHUH, 3aJJaHHBIX Ha KOHEYHBIX MHO)KECTBAX;

- y3HaBaTh, B OCHOBHOM 0€30IIMO0YHO, OCHOBHbIE
anreOpbl  (TpymIbl,  KOJbIA, IMOJsA); MPHUBOANUTH
MIpUMEPBI TPYIII, KOJIEL, ITOJIEH;

- OIpenenaTh BUJ 3aJJaHHOTO 0TOOpaxeHus (PyHKIUN);

- BBIINOJHATH JEHCTBUS HaJ KOMIUIEKCHBIMH YHCIaMU
KaK B ajreOpanyeckoi, Tak ¥ B TPUTOHOMETPHUECKOU
(opme;

Ilo wroram OamIbHO-PEHTHHIOBOM CHCTEMBI CyMMa

PENTHHIOBBIX OAJIOB CTyJeHTa cocTaBisier oT 60 no 75

6aJIoB

bazoBrIii

[Ipu BhINONIHEHNY 3a7aHKM BceX (GOPM KOHTPOJIS CTYIEHT

JEMOHCTPHUPYET 3HAHHUE:

- ompenesneHui JIOTUYECKHUX oreparuii Hajl
BBICKa3bIBaHUSIMH;

- OmpenesIeHUH onepanuid HaJl MHOKECTBAMH;

- OIpeleNeHUud CBOWCTB OWHApHBIX OTHOIIEGHHHA Ha
MHOXECTBE M OTJIMYHUTEIBbHBIX OCOOCHHOCTEH TpadoB
OMHApHBIX OTHOIICHUH, OO0JIAAAIOMUX YKa3aHHBIMU
CBOMCTBaMM;




MPOSIBIISIET yMEHHe:

- CTpOUTH TaOJUIIBI MCTUHHOCTU MJisi (OPMYJI JIOTHKH
BBICKa3bIBaHHUH;

- HaxOJWTh pe3yJIbTaThl OINEpalUil HaJl MHOXECTBaMHU,
WJUTIOCTPUPOBATH PE3YyJIbTAThl ONEpPalUii U OTHOIICHUE
BKJIIOUCHHUSI MEXAYy MHOXECTBaMHU Ha JuarpaMmax
Diinepa-BenHa;

- 3aluChIBaTh MAaTEMaTHUYECKUE YTBEPKIACHHUSA, Ha SI3BIKE
JIOTUKHU TPEAUKATOB, BO3MOXKHO JOIMYCKasi MPU 3TOM
HEKOTOPbI€ HETOYHOCTH;

- (opmymnupoBath TEOPEMBI, HMECIOIIE BU]T
00IIeyTBEPAUTEIILHOTO u 001Ie0TPHUIIATEILHOTO
CYXKJICHU CO CIOBaMHM  «HEOOXOIHMMO» H
«IOCTaTOYHOY;

- OmpeneniaTb  CBOWMcTBa  OWHApHBIX  OTHOIICHUH,
3aJlaHHBIX Ha KOHEYHBIX MHOXECTBAX U Ha MHOXECTBE
JeHCTBUTENFHBIX Yrced R, BBIACTATH cpeau OMHAPHBIX
OTHOILUEHUN OTHOILIECHUs 3KBUBAJECHTHOCTH, BO3MOKHO
JIOIIYCKasl IIPH TOM HEKOTOPBIE HETOYHOCTH;

- OIpeneNnaTh BUJ 3aJJaHHOTO OTOOpakeHus ((pyHKIHH);

- OIpenenaTh CBOMCTBAa OMHAPHBIX ONepaluii Ha JaHHOM
MHO>KECTBE, Y3HaBaTh OCHOBHBIE anreOpbl (Ipymiibl,
KOJIbLIa, I0JIS); HMPUBOAUTH IMPHUMEPHI IPYMI, KOJell,
ToJei;

- BBINOJHATH [JEHCTBUS HaJ KOMIUIEKCHBIMH 4YHCIaMHU
KaK B anreOpandeckoi, Tak U B TPUTOHOMETPHUUECKOMN
opme;

ITOKA3bIBACT BJIA/ICHHE:

- HaBbIKAMU IIPUMEHEHMsI TIOJY4YEHHBIX 3HAaHUU U
YMEHUH TpU pEIIeHWH THUIOBBIX alreOpandyecKux
3a/1a4.

[Io wuroram OamIbHO-PEUTUHIOBOM CHCTEMBI CymMMa

PEUTHHIOBBIX OalIoB CTyAEHTa cocTaBisieT oT 75 mo 87

0amIoB

TloBEINIeHHBIN

[Tpu BEIMONTHEHNY 3a1aHMid BceX (POPM KOHTPOJIS CTYACHT
JIEMOHCTPHPYET 3HAHHE:

- OHpC,Z[CJICHI/Iﬁ JJOTHYCCKHUX onepaunﬁ Hanq
BbICKa3bIBAHUSMMU, HpOCTeI\/'IHH/IX 3aKOHOB  JIOTHKH
BBICKA3bIBaHU M (HpOTI/IBOpCLII/ISI, HCKIKYCHHOI'O

TPEThEro, KOHTPAMIO3ULIUH U JIP.);

- ONpENENICHWH oOmnepaluid HaJ MHOXXECTBAaMH H HX
CBOICTB;

- OIpeleNeHud CBOWCTB OWMHApHBIX OTHOIIEHHH Ha
MHO>KECTBE U OCHOBHBIX BUJ0B OMHAPHBIX OTHOLLIEHUI:
9KBUBAJIEHTHOCTb, MOPSAJOK, (YHKIINS;

- OCHOB o00mel Tteopun anreOpavyeckux CUCTEM:
orpeniesieHUs OMHApHOM  omepauuud Ha  JIaHHOM
MHOJKECTBE, ONPEAEICHUS TPYIIIbI, KOJIbLA, OIS U UX
MIPOCTEUINX CBOMCTB;

IIPOSIBIIIET YMEHHeE:

- HaxoIuTh pPE3yJbTaThl ONEpalUil HaJ MHOXKECTBaMH,
WJUIIOCTPUPOBATh PE3yJIbTaThl ONEpalil U OTHOLICHUE




BKJIIOYEHUSI MEXJy MHOXXECTBaMU Ha Juarpammax
Ditnepa-BenHa, 10ka3bIBaTh PaBEHCTBA IS MHOYKECTB;

- ONpeAeNATh U aHAIM3UPOBATH JIOTUUECKYIO CTPYKTYPY
MAaTeMaTHYECKUX TMPEIIOKEHUN, TPUMEHITh 3aKOHBI
JIOTUKH TIPU PABHOCHIBHBIX MPEOOpa30oBaHUN TE€X WIH
WHBIX YTBEP)KICHHI;

- ompeneniTh  CBOMcTBa  OMHApPHBIX  OTHOIIEHUI,
BBIICNIATh Cpeird OWHAPHBIX OTHOIICHUH OTHOLICHHS
9KBHMBAJICHTHOCTH U MOPSJIKa;

- OIpeneNnaTh BUJ 3aJaHHOTO OTOOpaxkeHus (PyHKIHH);

- OIpenenaTh CBOMCTBA OMHAPHBIX ONepaluii Ha JaHHOM
MHO>KECTBE, Y3HaBaTh OCHOBHbBIE anreOpbl (Ipymiibl,
KOJIbLIA, IIOJIS); OMNpPENEeNATh UX CBOMCTBA U NMPUBOJUTH
IIpUMEpPbl KOHEYHbIX M OECKOHEYHBIX TIpyMI, KOJIEL,
noJjei;

- BBIIOJHATH JEHCTBUS HaJ KOMIUIEKCHBIMH YHCIaMU
KaK B ajreOpanydeckoi, Tak ¥ B TPUTOHOMETPHUUECKON
dopme, WJUIIOCTPUPOBATh olepanuu Haj
KOMIUIEKCHBIMU YHCJIAMU T€OMETPUYECKH;

IIOKa3bIBACT BJIAJCHHE:

- HaBbIKAMU [PUMEHEHMs MOJIYYEHHbIX 3HAaHUH U
YMEHUI B pa3IMuyHBIX CHUTyauusx (B Ipenenax
M3y4YEHHON TEMaTUKH Kypca).

Ilo wroram OanabHO-PEHTHHIOBOM CHCTEMBI CyMMa

PENTHHIOBBIX OallIoB cTyneHTa coctasiseT oT 87 mo 100

6au10B

1 xkypc, 2 cemecTp

YpoBHH chopmupoBaHHOCTH
KOMIIETeHIINH.

OcHoOBHbBIE PU3HAKHU YPOBHA

[Toporosslii

[Ipu BEIMONTHEHNM 3aaHUi BCeX (OPM KOHTPOJIS CTYACHT

JIEMOHCTPUPYET 3HAHHUE:

- OCHOBHBIX IIOHATHUH TEOPUH CHUCTEM JIMHEWHBIX
anreOpanveckux ypaBHEHUH: pEIIEHUE CHCTEMBI,
COBMecCTHasi (HECOBMECTHAs) CHCTEMa, PaBHOCHJIbHBIC
CUCTEMBI, JJIEMEHTapHbIE MPEOOpPa30BaHUS CHCTEMBI
JINHEWHBIX YPaBHEHNH;

- OCHOBHBIX NIOHSATUM TEOPUU MATPULl U ONIPEACIIUTEIEH;

- OCHOBHBIX MOHSITUW TEOPUU BEKTOPHBIX MPOCTPAHCTB;

MPOSIBISIET yMEHHe:

- pelmarb CUCTEMbl JIMHEWHBIX YpPaBHEHUH METOJI0M
MOCJIEIOBAaTEILHOI0 UCKIIFOUEHNSI HEU3BECTHBIX

- TPOBOAUTH TIO O00pa3Ily HCCICIOBAHUE CHUCTEMBI
JINHEMHBIX YpPaBHEHUW HA COBMECTHOCTb, BO3MOKHO
JOTyCcKasi TPH 3TOM OIMMOKH HENMPHHIIMITHAIHHOTO
XapakTepa;

- BBINOJHATH MO OO0pa3ily ACHCTBUA HaJ MaTpHUIlAMHU,
BBIUUCIIATh PAHI MaTpULbl, ONMPEAEIUTENb KBAIPATHOU
MATPHIIBI;

- HaxomuTh 1o oOpasiy PCP ogHOPOIHONM CHCTEMBI




JIMHEUHBIX YPaBHCHUN;

- ompeneniarb 0a3uc  KOHEYHOMEPHOTO  BEKTOPHOTO
MPOCTPAHCTBA M KOOPJAMHATHI BEKTOpa B JaHHOM
basuce;

- HaxoJuTh Mo oOpa3ily o0yacTh 3HAYCHUH, PaHT, SIPO,
nedeKT TUHEIHOro oneparopa, COOCTBEHHbIE 3HAYCHUS
U COOCTBEHHBIE BEKTOpPHI JIMHEHHOTO Omeparopa,
BO3MOXHO JOTTyCKast npu 3TOM OLINOKHU
HENPUHIUITAAIBHOTO XapaKTepa;

[Io wroram Oa/IBHO-PEUTHMHTOBOM CHCTEMBI CyMMa

PEUTUHIOBBIX OAJIOB CTyJeHTa cocTaBiser oT 60 mo 75

0asIoB

[Tpu BBITIOIHEHWH 3a7aHM BceX (OpPM KOHTPOJIS CTYJCHT

JEMOHCTPUPYET 3HAHUE:

- OCHOBHBIX IIOHATHUH TEOPUU CHUCTEM JIMHEWHBIX
anreOpanvyeckux ypaBHEHUH: pEIIEHUE CHCTEMBI,
COBMeCTHasi (HECOBMECTHAs) CHCTEMa, PaBHOCHIIbHBIC
CHUCTEMBI, JJIEMCHTApHBIE MPEeOoOpPa30OBaHUS CHCTEMBI
JIMHEHHBIX YPABHEHUN;

- OCHOBHBIX MOHSTUM TEOPUU MATPUI] U OIIPEACITUTEINCH;

- OCHOBHBIX OHSITUI TEOPUH BEKTOPHBIX IPOCTPAHCTB;

MPOSIBIISIET yMEHHE:

- pelarb CUCTEMbl JIMHEMHBIX YpPaBHEHUH METOJI0M
MOCJIEIOBATEILHOIO HCKITIOUCHUS HEU3BECTHEHIX,
MAaTpUYHBIM METOJIOM U MeTo0M Kpamepa;

- TPOBOAUTH  MUCCIEAOBAHME  CUCTEMbl  JIMHEWHBIX
YpPaBHEHUI HA COBMECTHOCTh, BO3MOXHO JOITYCKasi MpH
3TOM HEKOTOpPbIE HETOYHOCTH;

- BBIOJHATH JEWCTBUSA HAJ MaTPULIAMH W BBIUYUCIATH

ba3zoBbrit paHT MaTpHUILIbI, ONIPEIEIUTENb KBaIPATHON MaTPHULLBL;

- Haxomuth @OCP 0OIHOPOAHOM CHCTEMBI JIMHEHHBIX
YpaBHEHUMU;

- ompeneniarb 0a3uc  KOHEYHOMEPHOTO  BEKTOPHOTO
IIPOCTPAHCTBA U KOOPAUHATBI BEKTOpPA B JAHHOM
basuce;

- HaxoIuTh O0OJAcTh 3HAYEHWH, paHr, SAOpo, HePEKT
JUHEWHOTo oreparopa, COOCTBEHHBbIE 3HAUCHUS W
COOCTBEHHBIE  BEKTOpHl  JIMHEHHOro  orepaTopa,
BO3MOXKHO  JIONIyCKass  IIpU  OTOM  HEKOTOpPBIE
HETOYHOCTH;

IIOKA3bIBACT BJIA/ICHHE:

- HaBbIKAMHM NPUMEHEHUS IIOJYyYEHHBIX 3HAHWUM U
YMEHUH TpU peHIeHUH THUIIOBBIX aJredpanyecKux
3a1ad.

Ilo wroram OamIbHO-PEHTHHIOBOM CHCTEMBI CyMMa

PENTHHIOBBIX OAJUIOB CTyJEHTa cocTaBisieT oT 75 no 87

6aJIoB

[Ipu BeIMONIHEHNH 3aJaHUI BceX (POPM KOHTPOJIS CTYACHT

JEMOHCTPHUPYET 3HAHHUE:

IToBbI1IEHHBIN - OCHOB TEOpUH CHUCTEM JIMHEHHBIX anreOpanyecKux

ypaBHEHUH, METOJIOB pEIICHUS CHCTEM, KpUTEpPHEB
CYHIECTBOBaHMSI W €JAMHCTBEHHOCTH pemieHus (B




TEpPMUHAX PAHTOB MAaTPHII U OIIpeeInuTeNei);

- OCHOB TE€OPUH MATPULL U ONPEAETUTENCH;

- OCHOB OOIIel TEOpUH BEKTOPHBIX MPOCTPAHCTB M HX
JIMHEWHBIX MPeoOpa3oBaHUM;

HPOSIBIISIET yMEHHe:

- peuiatb CUCTEMbl JMHEWHBIX ypaBHEHHUH DPa3IU4YHBIMU
METOJaMU;

- HUCHOJb30BaTh amnmapaT MaTpULl M ONpeAeiuTesed B
HEOOXOUMBIX CUTYalLUsX;

- yMeHHe  onpeaensaTb  0a3sUc M pa3MEpHOCTb
KOHEYHOMEPHOTO BEKTOPHOT'O MPOCTPAHCTBA, HAXOIUTh
KOOpAMHATBl BEKTOPOB B  pa3IMuyHbBIX  0aszucax
IIPOCTPAHCTBA;

- YMEHHE HaXxOJIUTh MAaTpPUIy JUHEHHOIO0 OTOOpaXKeHMs,
o0yacTh 3HAYEHWH, paHr, sIpo, Ae(EeKT ITHHEHHOTO
oreparopa, HaXOJUTb COOCTBEHHbIE 3HAUYEHUS U
COOCTBEHHBIE BEKTOPbI JIMHEWHOT'O OIIEpaTopa;

[IOKa3bIBAET BJIAJCHHE:

- HaBbIKAMU NPUMEHEHMs IMOJYYEHHBIX 3HAaHUM U
YMEHUH B pa3IMyYHBIX CHTyanusx (B mpenenax
U3Y4EHHON TeMaTUKHU Kypca).

[lo wuroram OamIbHO-PEUTHHTOBOM CHCTEMBI CymMMa
PEUTHHTOBBIX OAJUIOB CTyneHTa coctapiser oT 87 mo 100
OaJLI0B

2 kypc, 3 cemecTp

YpoBHHU chopMupOBaHHOCTH
N OcHOBHbIE IPU3HAKHU YPOBHS
KOMIIEeTeHI[H .
[Ipu BEIMONTHEHNM 3aaHUi BCeX (OPM KOHTPOJISI CTYACHT
JEMOHCTPUPYET 3HAHUE:
[Ipu BeIMONTHEHNM 3aaHUH BCceX (GOPM KOHTPOJIS CTYACHT
JEMOHCTPUPYET 3HAHUE:
- ONpeAeNIeHW: Tpymnma, MOATPYINa, HOPMaIbHbIN
JeNUTEeNb TPYNIBL; (haKTOP-TpyIIa;
- ONpENeNICHUH: KOJIbIIO, MOJKOJBI0, HACANT KOJbIA,
(akTOp-KOJIBIIO;
- OmpeaeleHui OCHOBHBIX HOHATHHU TEOpHUU
MHOT'OYJICHOB;
Toporossiii MIPOSIBIISIET yMEHUe:

- HaxoguTh MO O0pa3lly NpaBble U JEBbIE CMEXKHbBIE
KJIaCChl TPYNINbl MO MOJATPYMIE, CTPOUTH (aKTop-
TpyNOMy,  HaXOJUTh KIACChl BBIUETOB IO WAy,
CTpPOUTH  (HAKTOP-KOJBIIO IO HJCATy, BO3MOXKHO
JOMyCKask TpPH 3TOM OUIMOKU HEMPUHIIUITHAILHOTO
XapakrTepa;

- BBIIIOJIHATH I[eﬁCTBHH Haag MHOI'OYJICHaMU, JCIICHUC
MHOTOWICHA Ha MHOTOWICH YTOJKOM, NMPUMCHSTH II0
oOpa3ity anroput™M EBkimuma Uil HAXOXKICHHS
HanOOJBIIEr0 OOIEero JeluTedas W HauMEHBIIEro
00I1ero KpaTHOTO MHOTOYJICHOB;




- MPUMEHATH cxeMy ['opHepa aJisi HaXOXAeHUs 3HaUeHUN
MHOTO4JIEHa U BCEX €ro IPOM3BOJHBIX NPHU 33JaHHOM
3HAUEHUU apryMeHTa, [JIs HaxXOXKICHHsS KpPaTHOCTHU
KODHS;

- HaxoIuTh palMOHAIbHbIE KOPHHM MHOTOYJIEHa C
LEJIBIMHA KO3 PHUIIHEHTAMU;

- npuMeHsTh popmyisl Buera nis peienus 3aaay;

[I0OKa3bIBACT BJIAJCHHE:

- HaBbIKAaMU NPUMEHEHHUS TONYyYEHHBIX 3HAHUM 10
MHOTO4JIEHaM K 3a7jauaM HIKOJbHON MaTeMaTHKH.

[Io wroram OaIBHO-PEUTHMHTOBOM CHCTEMBI CyMMa

PEUTHHTOBBIX OamIoB cTyAeHTa cocTaBisieT oT 60 mo 75

0asIoB

[Ipu BeIMONTHEHNH 3aaHMIA BceX (HOPM KOHTPOJIS CTYACHT

JEMOHCTPUPYET 3HAHHUE:

- OIpEACIICHUM OCHOBHBIX IIOHATUM TEOpPUM TIPYIIL:
Ipynna, IOArpyNNa, MOPAJOK 3JEMEHTa TIpYIIIbI,
HOPMAaJIbHBIN JAETUTENb TPYIIIbI;, (pakTOp-TpyIa;

- ONpEIEJICHUH OCHOBHBIX IIOHATHUH TEOPUM KOJIELL:
KOJIBLI0, IOJIKOJIBLIO, MI€a)l KOJIbLA, (PAKTOP-KOJIbLIO;

- ONIpeneNeHui OCHOBHBIX HIOHSTHN TEOpUU
MHOI'OUJIEHOB;

IIPOSABIIIET yMEHHE:

- HAaXOJWUTh NPAaBbIC U JIEBBIE CMEXHBIE KIIACCHI T'PYIIIHI
[0 TOATpYHNE, CTPOUTh (HaKTOp-TPYHIy, HAXOIUTh
KJIACChl BBIUETOB MO HUAEATY, CTPOUTH (PaKTOP-KOJIbLIO
10 UJieany, BOSMOKHO JIOIYCKash IIPU TOM HEKOTOPBIE
HETOYHOCTH;

- BBIOJHATH JI€JIEHUE MHOIOYICHAa Ha MHOIOYJICH
YIOJIKOM, TPHUMEHATh QIrOpuT™M  EBKmmpa s

ba3zoBbrit

HaXOXXJCHUs HauOOJBIIEro OOLIero JenuTens M
HaMMEHBIIETo 00Iero KPaTHOIO MHOTOYJIEHOB;

- NPUMEHATH cXeMy ['opHepa 1 HaX0XAECHNs 3HaYE€HUN
MHOTOYJIEHa U BCEX €ro IPOM3BOIHBIX IPH 3aJaHHOM
3HAUEHUU apryMeHTa, IJIs HaxXOXIEHHUsS KpPaTHOCTHU
KOpHS;

- pemiatb  BONpPOC O MNPUBOJUMOCTH  33JaHHOTO
MHOTO4YJIEHA HaJl YKa3aHHBIM I10JIEM;

- HaxoIuTh pallOHAJbHbIE KOPHHM MHOTO4YJIeHa C
LEJIBIMUA KO3 PHUIIMEHTaAMU;

- mpuMeHSTh popmyisl Buera i penienus 3aaay;

[IOKa3bIBACT BJIAJCHHE:

- HaBbIKaMU NPUMEHEHHUS TOJYyYEHHBIX 3HAHUM 10
MHOTO4JIEHaM K 33Ja4aM IIKOJbHOW MaTeMaTHKU.

[lo wuroram OamIbHO-PEUTHHIOBOM CHCTEMBI CymMMa

PEUTHHTOBBIX OalioB CTyAEHTa cocTaBisieT oT 75 mo 87

0am1oB

IIpu BeINONIHEHNM 3a1aHU BCeX (POPM KOHTPOJIS CTYAEHT

oBLIILEHHLL JEMOHCTPUPYET 3HAHHUE:

- OCHOB TE€OpUHU TPYIII U TEOPUH KOJIEI;
- OCHOB TEOPHHM MHOTOWIEHOB OT OJHOM M HECKOJbKHX




IIEPEMEHHBIX;
MPOSIBIISIET yMEHHE:

(haKkTOP-KOJIBIIO MO UJIealy;
JUISL KOJIell;
- pemarb anreOpanyeckue ypaBHEHHS MEPBOH

LIeTBepTOI‘/'I CTEIIEHEH ¢ OJHHUM HEU3BCCTHBIM,

pPEeIICHUA 3a0a4,
- HaxoJuThb paluOHAJIBHBIC KOpPHH MHOI'OYJICHOB

MPUBOJUMOCTH MHOTOWIEHOB Haj Z, Q, R, C;

IIOKa3bIBACT BJAACHHUE:

M3y4YEHHON TEMaTUKH Kypca).

OaJuI0B

- CTpOUTh (haKTOP-TPYIIy O HOPMATLHOMY JEIIUTETIO U

- TpPUMEHATH TeopeMmy 00 smuMopdu3Max sl TPy U

- mpuMmeHsaTh cxemy [opaepa u ¢opmynsl Buera s

uenbiMu  KodphuIUMeHTaMu MU pemiaTh BOMNPOC O

- HaBbIKaMW T[IPUMCHCHHUA  IMOJYYCHHBIX 3HAHUH H
YMeHI/Iﬁ B PA3JIMYHBIX CHUTYyallUAgX (B npeaciax

[lo wuroram OamIbHO-PEUTHHTOBOM CHCTEMBI CymMMa
PEUTHHTOBBIX OAJUIOB CTyneHTa coctaBiser oT 87 mo 100

C

2 Kypc, 4 cemecTp

Kpurtepun oneHkn KOMIETEHIUH B PAMKAaX THIOBbIX KOHTPOJIBHBIX 32/ 1aHUIA:

1. CootBerctBue oTBeTa GopMynupoBke Bompoca. Colep:KaTeNbHOCTh, TITyOMHA M TOJHOTA
otBeTa. JlocToBepHOCTh M3naraemoro Marepuania (0-30 6ayion).

2. Ilpaxrtuueckas HanpasiaeHHOCTb (0-30 OansioB)

w

ApPryMeHTHpPOBaHHOCTb, IOTUYHOCTH (0-20 GansoBs).

4. JlocTaTOYHBIM HAYYHO-TEOpEeTHUECKUi ypoBeHb oTBeTa (0-20 GamioBs).

TunoBoe KOHTPOJILHOE 3a7aHue oreHnBaeTcs o 100-0auibHOM mIKaie, KoTopas ePeBOJAUTCS
B MATH OAJJIbHYIO LIKATy B COOTBETCTBUM C JIEMCTBYIOIIMM Ha TeKyIIui MOMeHT [losoxeHueM o
PEHUTUHIOBOM CHCTEME TEKYIIEr0 KOHTPOJIA YCIIEBAEMOCTH M IIPOMEKYTOUYHOM aTTeCTaluu

CTYJICHTOB.

YpoBHU c()OPMUPOBAHHOCTH KOMIIETEHIIUI B paMKaX JUCHMILIMHBI

YpoBHH

IToxa3zarTenn

IIOPOTOBBIN

OTBeT B OCHOBHOM TMpaBUJIBHBIA, HO CXEMaTUYHBIH,
OOHApYXUBAIONIUI JIMITh YMEHHE TIOBEPXHOCTHO H C
OTKJIOHEHHSIMH OT IIOCJIEIOBATEIbHOCTH  HU3JIOKEHUS
PacKphITh MaTepual, HAYYHO-TCOPCTHUSCKUN YpPOBEHB
OTBETAa HE HOCTATOYEH, HET 00O0OIIEHMA ¥ BBIBOAOB B
MOJITHOM O00BbEMe, HMMEIOTCA CYIIECTBEHHBIC OIMUOKH B
(bopMyIHpPOBKE ONpEAETICHHA.

0a30BbIil

OtBeT, OOHapyXHUBaeT Xopollee 3HaHWE M TMOHUMaHUE
MaTepuana, yYMEHHE U3JIarath CBOH MBICJIH




MOCJIEI0BATEIbHO U TPaMOTHO. B oTBere MOKET OBITH
HEJOCTATOYHO  MOJHO  pa3BepHyTa  apryMeHTalus,
BO3MOXHBI OTACIbHBIE 3aTPyJHEHUS B (OPMYIHPOBKE
BBIBOJIOB, WJUIIOCTPAaTUBHBII Marepual MOXET ObITh
IIPEJICTaBIEH HEAOCTaTOYHO, INPUBOAMMBIE IIPUMEPHl HE
TOYHBIE, OT/IeJIbHbIE OIIMOKU B (DOPMYIUPOBKE MOHSATUI

TTOBBILICHHBIN OTBET HCUEPINbIBAIOIINM, TOYHBIM, MPOSBICHO YMEHHUE

IIOJI30BAaTbCAd MAaTEpPUAIIOM TEKCTOB I10 IPEAMETY I
apryMeHTallud U CaMOCTOSITEIbHBIX BBIBOJIOB, CBOOOJHOE
BIIQJICHUE COOTBETCTBYIOIIEH TEPMHMHOJIOTHEH, HABBIKAMU
aHaJIM3a, YMEHUE M3JIaraTb CBOM MBICIIH I1OCJIEI0BATEIIEHO
C HEoOXOIUMBIMU O00OOIIEHUSIMU M BBIBOJIAMH, HCIIONB3YS
TEPMUHBI.

MeTtoauyeckue MaTepuaJbl, ONpeaesiioluye npoueIypbl OeHNBaAHUS

[lenbto IpOMEXKYTOUHOM aTTecTallMy MO JaHHOW AMCLMILIMHE SIBISIETCS OLEHKA YPOBHS
C(OPMHUPOBAHHOCTU KOMIIETEHLIMH B pe3yJbTaTe€ YCBOCHUS 3HAHWH, NMPUOOPETEHHUsS yMEHUil,
HABbIKOB M ONBITA JACSTEIbHOCTH B PaMKaX OCBOCHUS JUCIIUILIMHBL (MOJYJIS).

[Tponienypa ouEeHUMBaHUS OXBaThIBaeT OOYYArOIIMXCS, OCBAaWUBAaBIIUX JAUCHUILUIUHY
(Mmonyns) IIpouenypa oueHUBaHUSI TPOBOAUTCS 110 OKOHYAHWU OCBOEHMSI TUCLUIUIMHBI (MOIYJIS).
Onenka ypoBHs c(pOPMHUPOBAHHOCTH KOMIIETEHIMH Ha 3Tanax uxX (OpMUpOBaHMs ONpeAesseTcs
Ha OCHOBaHMM co0ece0BaHUs, BKIIOYAIOIINX TEOPETUYECKUE BOIIPOCHI UJIM 331aHUS, B KOTOPbIX
oOyyaroliemMycsi MpeangaraloT OCMBICIUTh peajJbHYl MpodhecCHOHAIbHO-OPUEHTHPOBAHHYIO
CUTYallMl0, HEOOXOIMMYIO JJisi pEelIeHUs JaHHOW MpoOJeMbl; MPH 3TOM aKTyalu3Upyercs
OIpeJIeJIEHHBI KOMIUIEKC 3HAaHUM, HEOOXOMUMBIH JUIsl pa3pelieHuss JaHHOH MpOOJIEMBI.
OneHuBaHuE OTBETOB 00YYAIOIINUXCS IPOBOJAUTCS B COOTBETCTBUH C IPUBEACHHBIMU KPUTEPUSIMHU.

Ha ocHoBaHuM OTBETOB (OTBETOB Ha TECT, BBIOJHEHHE MPAKTUKO-OPHUEHTHUPOBAHHOTO
3aJlaHusl) OLICHUBAETCS YPOBEHb COPMUPOBAHHOCTH KOMIIETEHIIMN Ha 3Tanax ux (opMHUPOBAHUS
B paMKax JMCUMIUIMHBI (MOAYNs), a TakKe YpPOBEHb 3HAHWM, yMEHUH, HAaBBIKOB M OINbBITa
NeSITEIbHOCTH, MO pe3y/lbTaTaM BBICTABIISIETCA OlLleHKa. Pe3ynbTarhl MpoBeneHUs MPOLEIyphl B
YCTAHOBJICHHOM HOPS/IKE MPOCTABIISAIOTCS MPENOAaBaTeNIeM B 3aU€THbIE KHUKKH 00y4aroImuxcs 1
ANeKTpoHHBIe  Benomoctu. [lo  pesynbraTaM  NpoBeNEHUS  MPOLEAYypbl  OLICHUBAHMS
IIpEnoaBaTeieM IEIaeTCs BBIBOJ O PE3YJIbTaTax MPOMEKYTOUYHOM aTTECTALIMU 110 TUCLUIUIMHE.

[Ipouenypa oueHnBaHus (3a4€T, IK3aMEHbBI) COOTBETCTBYET JCHCTBYIOLIUM B By3€ TEKYIIUM
I0JIOKEHUAM, BKJIto4ast [loyio)keHne o peHTHHTOBOM CUCTEME TEKYILErO0 KOHTPOJIS yCIIEBAEMOCTH
Y IPOMEXXYTOYHOM aTTeCTalluH CTY/IEHTOB.
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