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1. HEJIN 1 BAJAYU JTUCTIUTTJIMHBI

Heab nucuunuHbI - GOPMUPOBAHUE CUCTEMATU3UPOBAHHBIX 3HAHUN B 00JIACTH alreOpsl
U €€ METOJIOB.

3agayu AMCUMIIMHBI:

— (¢opmMHUpoBaHKE TMOHATHIHOTO ammnapaTta anreOpbl, 3HAHUNH M YMEHHUH, HEOOXOIMMBIX
JUIS peIlieHUs] TUIIOBBIX ajlre0panyecKux 3a/1ay;

— (QopmupoBaHue anreOpanuecKoil KylnbTypbl, HEOOXOAUMOUN OyaylIeMy yUUTENIO IS
rI1yOOKOTr0 MOHUMAaHHUS TEOPETUUECKHUX OCHOB IIKOJIBHOTO Kypca MaTeMaTUKH;

— (dopmupoBanue mpodeccHoHATEHON MPEIMETHOW HAPABICHHOCTH 3HAHUM, YMEHUN H
HABBIKOB, IMOJTYYEHHBIX [IPH U3yYEHUH TUCIUIUIUHBI.

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OIIOII

JlaHHas JUCLMIUIMHA OTHOCHUTCS K 00s3aTE€IbHOM 4YacTH HPOQPECCHOHATBHOIO IMKIIA
(b1.0.08.01). OGnactero TpodeCCHOHATBHONW JCSATEILHOCTH OakajgaBpoB, Ha KOTOPYIO
OpPUEHTUPYET AUCLUIUINHA «AJreOpa U Teopus YUceN», BIseTcs 00pa3oBaHue.

OcBoeHME  JUCHUIUIMHBI TOTOBUT K  paboTe CcO  CIEAyIOIIUMH  OObEeKTaMH
poecCHOHATILHOM 1eATEIbHOCTH 0aKalaBpOB:

— o0yueHue;

— BOCIIUTAHUE;

— pa3BuTHE;

— 00pa3oBaTeIbHbIC CUCTEMBI.

[MpodwipHON A1 JAHHOW AMCUUIUIMHBL SBISETCS TPO(ECCHOHANbHAS NEATEIbHOCTh
0akanaBpoOB.

Jis  OCBOGHHWS JNUCHMIUIMHBI CTYJACHTHl HWCHOJB3YIOT 3HAHHS, YMEHHS W  BHJIBI
NesITeIbHOCTH, C(POPMUPOBAHHBIE B MPOLIECCE U3YUEHHS MPEIMETOB «MaTteMaTUYeCKuil aHaIn3y,
«["eomerpusy, «MHpopmaTHka» Ha IpeabIIyIIEM YPOBHE 00pa30BaHUs.

OcBoeHne NaHHOM IUCLUIUIMHBI SIBJISIETCS HEOOXOIMMOI OCHOBOW ISl M3Y4EHUS 110
yu4eOHOMY IUIaHYy CMEXHBIX C HEW [JUCHUIUIMH: MaTeMaTHYeCKHH aHalu3, TEeOMETpPHSI,;
MOCTeYIOIUX JUCIUIUIMH: TEOPUs YUCEI U YUCIOBbIE CUCTEMBI, TEOPUS PYHKLUH KOMILJIEKCHOTO
MEPEMEHHOT0, HCTOPUS MaTeMaTHKH, TEOPETHYECKHE OCHOBBI WH(POPMATHUKH, HCCIIECAOBAaHHE
orepanui 1 METOAbl ONTUMU3ALINHU, CUCTEMbI KOMIIBIOTEPHON anreOpshl.

3. TPEBOBAHMUS K PE3YJIIBbTATAM OCBOEHMUS JTUCIHHUATIIJIMHBI

[Tpottlecc  u3y4yeHWs  OUCHUIUITMHBI  HANpaBiIeH Ha  (QOPMHUPOBAHUE  CIEAYIOUINX
KoMnemeHnuyuil.

— Crnoco0eH OCyLIECTBISTh MOUCK, KPUTHUECKUM aHalIU3 U CUHTE3 MHGpOpMaIuH,
NPUMEHSTh CUCTEMHBIH TOAXO/I JUIsl pellleHus ocTaBiIeHHbIX 3a1ad (YK-1);

— Cnoco0eH ocBanMBaTh U HCIIOJIB30BATh TEOPETHUUECKHE 3HAHUSA U MPAKTUUYECKUE
YMEHUS ¥ HaBBIKM B MpPEAMETHONH 00JacTH MpH peleHUuH NpodhecCHOHAIbBHBIX
3amayq (T1K-1);

— CnocobeH (gopMHupoBaTh pa3BUBAIOLIYI0 00pa3oBaTelbHYI Ccpeay Ui
JOCTHKEHUSI JIMYHOCTHBIX, MPEIMETHBIX U METaNpeAMETHBIX pPe3yJbTaTOB
00y4eHUs CpelcTBaMH IpenogaBaeMbIX yueOHbIx npeameros (I1K-3).

HanMeHoBaHMe U KOJ HHANKATOPOB J0CTH/KEHUSI KOMIIETEHIIHIi:
B pe3ynbraTe u3yueHus: AUCUUIIIMHBI 00 yYaIOLIUIICs TO0JKEH:



3Hamp:
YK-1.1 - JlemoHCTpUpyeT 3HaHHE OCOOEHHOCTEW CHUCTEMHOTO0 W KPUTHYECKOT'O MBIIIICHHUS,
apryMEeHTHPOBAHHO (OPMHUPYET COOCTBEHHOE CY)KJIEHHE U OICHKY HMH(OpMAIMH, NMPUHUMAET
000CHOBAHHOE PEIICHHE.
IIK-1.1: 3HaeTr CTPYKTYpy, COCTaB M AWJAAKTHYCCKHE CIWHHUIIBI TpeAMETHOW obmactu (
IIPENnoaBacMoro npeaMera);
[1K-3.1 - Brageet cnocob6aMu MHTErpalvy y4eOHBIX MMPEAMETOB Ul OPTaHU3alUK pPa3BUBAIOIICH
y4eOHOU e TebHOCTH (MCCIIeIOBATEIBLCKOM, MPOSKTHOU, 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 CONEpIKAHUS AJIA €r0 pean3allui B Pa3IMUHBIX
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 - Hcmonb3yer 00pa3oBaTEbHBIN TOTEHIIMAI COIMOKYJIBTYPHOW Cpelbl pEruoHa 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 MPEIMETOB ISl OPraHU3aluy pa3BUBAIOLIECH
y4eOHOM e TEIIbHOCTH (MCCIIeIOBATEIILCKOM, POSKTHON, TPYIIIOBOM U JP.).
[1K-3.3 - 3HaeT ncuxoiaoro-neAarorndeckue yCIoBUs CO3JaHMs pa3BUBaIOIIel 00pa3oBaTeNbHOM
Cpebl I JOCTHXKEHHS JIMUHOCTHBIX U METANPEJMETHBIX PE3yJIbTaTOB 00yUeHUS

4. OFbEM JUCIUILINHBI U1 BUJbI YYEEHOM PABOTHI

O6ma;1 TPYAOCMKOCTD JUCIHUIIJIMHBI COCTABJIACT 12 3a4eTHBIX CAUHUI.

Bun yuebHoit paboTbl Bceero CemecTpbl

4acoB 1 2 3 4
AyIuTOpHBIE 3aHATHS (BCEro) 176 44 44 44 44
B ToMm unce:
Jlextuu (J1) 72 18 18 18 18
[Tpaktuueckue 3ansatus (I113) 104 26 26 26 26
13 HUX MPAKTHYeCKas MOAr0TOBKA 104
Cemunapsl (C) - - - -
Jlaboparopusbie pabots (JIP) - - - -
CamocrosiTesibHasi pa6ora cryaenToB (CPC) (Bcero) 202 100 1 64 37
B Tom umncne:
[ToaroroBka K NpaKTUYECKUM 3aHATUSIM 51 20 1 20 10
Konnoxksuym 40 20 - 10 10
Teopernueckuii onpoc 34 20 - 10 4
WuuBryabHOE JOMAITHEE 3a/1aHue 36 20 - 10 6
WroroBslii (ceMecTpOBBIN) TECT 41 20 - 14 7
[ToaroroBka K ayTUTOPHBIM MIPOBEPOYHBIM - - - - -
(KOHTPOJBHBIM) paboTaM
Bus npomMexyTouHOM aTTecTalyu - - JK3. 3au. JK3.




DK3aMeH 54 - 27 - 27
OO6m1ast TpyI0EMKOCTh B Yacax 432 144 72 108 108
OO01mast TpyI0€MKOCTh B YacaxX B 3a4ETHBIX €IMHHIIAX 12 4 2 3 3




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

1 kypc, 1 cemectp

Ne
n/n

HaunumenoBanue
pa3aena (MoayJisn)
JTUCIHHUIIINHEI

Conep:xanue

JIeMeHTbI Teopuu
MHOK€eCTB 1 JIOTHKH

Boicka3biBaHuA; JOornvyeckKmue onepauuu HaJ
BbICKa3bIBaHUAMH. [lOHATHE BBICKA3LIBAHUS, JIOTHMYCCKUC
onepaludy HaJl BbICKa3blBaHUAMHU. DopMyibl JIOTHKH
BBICKA3bIBaHUM; TaOJIUIBI HCTUHHOCTH; PABHOCWJIbHBIC
bopmyIIsI, OCHOBHEIC PaBHOCUJILHOCTHU JIOTHKH
BBICKA3bIBAaHHI.

MHuo:xecTBo. Onepanuu HaJx MHO:KeCTBaMH. MHOXXECTBO.
[TogmuoxkecTBO. Omepanuu HaJa MHOXKECTBAMH;, OCHOBHBIC
CBOICTBa Oneparuii.

Ipeaukarsl. KBanTopbl. 3anuch MaTeMaTH4YeCKHX
yTrBepxaeHuid B Buae (OpMYJ JIOTHKH MPeIUKaToB.
[Ipenukarel. Omnepanuu Hajx npeaukaramud. KBaHTOpBI
OOLTHOCTH M CYIIECTBOBAHHUA. 3amUCh MaTeMaTHUYECKHUX
YTBEp)KIeHH B Bue (popmylt Joruku npenukaros. ObparHas
Y MPOTHBOTIOJIOXKHAS TeopeMbl. Heobxoaumoe 1 J0CTaTOYHOE
ycioBHsl. Buibl KOCBEHHBIX JJOKA3aTEIIbCTB

buHapHble OTHOIIEHUA
U 0TOOpaKeHUusl

bunapuble oTHOmIEeHHs. buWHApHBIE OTHOIIEHUS Ha
MHOKeCTBe U UX cBOMcTBa. bruHapHbIe OTHOIIEHNUS; 00JaCTh
ompezeneHusi, o0JacTb 3HA4YeHUW OMHAPHBIX OTHOIICHUU.
CnocoObl 3aaHusi OMHApHBIX OTHOLIEHWH; rpad U rpadux
OuHapHBIX OTHOWIEeHUI. OTHOIIEHHEe, OOpaTHOE aHHOMY.
OTHOIIEHUST HA MHOKECTBE M UX CBOMCTBA.

OTHomeHnne 3KBUBAJIEeHTHOCTH. OTHOIIEHHE OPSAKA.
OTHOIIEHNE SKBUBAJEHTHOCTH; KJIACCHI SKBUBAJEHTHOCTH W
dakTop-MHO)ecTBO. [loHATHE pa3OueHus; CBsI3b OTHOILICHUS
SKBUBAJICHTHOCTH, 33/IAHHOTO HAa MHOXXECTBE, C pa30ueHHueM
3TOro MHOXecTBa. OTHOILIEHHWE NOpAJNIKa; YHOPSAIOYECHHbIE
(cTporo, HECTPOTO, YACTUYHO, TUHEHHO) MHOXKECTBA.
OTtobpaxeHnue (pynknus); BH/IbI 0TOOpaKeHHuid.
YactuuHoe otoOpaxenue. Otobpaxenue (QyHKLHSA); BUIBI
OTOOpaXEHHI: WHBEKTUBHOE, CIOPHEKTUBHOE U OWEKTHBHOE
otoOpaxkeHusi. OOpaTtHoe OTOOpakeHHe;, HEOOXOAMMOE U
JOCTaTOYHOE  YCJIOBHE  OOpaTHMOCTH  OTOOpaKEeHHs.
B3anmHO0O1HO3HAYHBIE OTOOpaKEHUSI u MOIIHOCTH
MHOECTB; CUETHBIE  MHOXECTBA. Kommno3unus
0TOOpaKeHUH.

Aure0pb1

bunapusbie ajredpanyecKue onepaunuu. I'pynna.
Hoarpynna. I'omomoppuzmbl U H30MOp(pHU3MBI Ipymil
bunapubie anreOpanueckue oOImepary; BHIbI OMHAPHBIX
onepanuii. IloHsTHe anreOpbl, anreOpPanvecKor CHUCTEMBI.
['pynna, npumepsl rpynn; aaIuTUBHAS U MYJIbTUILTUKATUBHAS
dopmbl 3anucu Tpynmn. Ilpocreiimue CcBOWCTBAa TPYIIIIHL.
[Moarpynna; npumepbl NOATPYIIT; KPUTEPUM MOATPYIIIIHL.




Cucrema HATYPaJIbHBIX YyHceJl. Hpunoun
MaTeMaTH4ecKoil HHAYKIMH. CrcreMa HaTypajbHbIX YHCET,;
akcuoMmbl Ileano. IIpuHUOMO MareMaTHYECKOW WHIYKLIHH.
Meton MaTeMaTH4ECKON WHIYKIUH KaK METOJ
JI0Ka3aTeNNbCTBA YTBEPKACHUM U €ro pa3HOBUIHOCTH.
Kouabuo. Ilpocreiimue cBoiictBa Kojb1a. Koabuno meabix
yucesa. Konpuo; npumepst kosen. Konbllo IEnbIX YHCen;
OTHOLICHHE JEIMMOCTH B KOJIBLIE LIEIBIX YHUCE; TEOPEMA O
JIeJIeHnH ¢ ocTaTKoM. OTHOIIEHHE CPABHEHMSI T10 MOYJIIO 711 B
KOJBIIE LEIBIX YHUCEN; KJIAacChl BBIYETOB IO MOZAYIIO M1,
KOJIBLIO KJIACCOB BBIYETOB Zm. [IpocTeiiue cBoicTBa KOJIbIIA.
[Tonkoap10 JaHHOTO KOJIbLIA.

ITose. Ilpocreiimme cBoiicTBa mous. OrnpeneneHue MO,
OpUMepbl nosiel. Zp Kak NpuMep KOHEYHOI'o HEYHMCIOBOIO
nosist. IIpocreiimme cBolicTBa MOJSA; OTCYTCTBHE B IIOJIE
JENATENe  HYJIS. [lopmone;  pacmupeHue  MOJIS.
Ynopsno4eHHbIE MO

ITosie komImIekcHBIX uMcesd. AJjredpamueckas d¢opma
KOMILTEeKCHOr0 4mcia. [loctpoenue nonsa C, sBisionierocs
pacliupeHHeM IoJsl JIeMCTBUTENbHBIX uucel R u  ero
MUHMMAaJIbHOCTb. AsreOpandeckas (opMa KOMILJIEKCHOTIO
grcia. M300pakeHne KOMIUIEKCHBIX YHCENl Ha KOOPIMHATHON
wiockoctd. Onepanuu Haj KOMIUIEKCHBIMH UHUCIAMH B
anrebpandeckoit popme.

Tpuronomerpudeckass ¢opMa KOMILUIEKCHOIO YHCJA.
Tpuronomerpuueckass  gopmMa  KOMIUIEKCHOTO  YHCIa;
YMHOXXEHUE M JEIIEHUE KOMIUIEKCHBIX 4YMCEJl, 33JaHHBIX B
TPUTOHOMETPUYECKOMN dopme. I'eomerprueckas
MHTEPIIPETALNS ONIEpalluii Ha/l KOMIUIEKCHBIMU YUCIIaMH.
KopHu N-Hoii cTeneHn U3 KOMILIEKCHOT0 ync/ia. Kopau u3
equHuIbI. KOopHU N-HOM cTENEHW U3 KOMIUIEKCHOTO 4YHCIIa;
reoMeTpuueckoe H300pakeHHe KOpPHEM Ha KOMIUIEKCHOU
wiockocTd. KopHM W3 €IMHHIBI;, CBOMCTBAa KOpHEH N-HOU
CTENEHM U3 €JAMHHULIbI; IEpBOOOpa3HbIE KOPHU N-HOW CTENEHU
U3 €JVHUILIBI.

1 kypec, 2 cemectp

Ne | HammenoBanue Coaepixanue

n/m | pasaena (Moxys)
JAUCHHUILIMHBI

4. | Apudpmeruueckoe ApudmMernyeckoe N-MepHOEe BEKTOPHOE IPOCTPAHCTBO.
N-mepHoe  BeKkTOpHOE | IloHATHE CHCTEMBI JIHHEHHBIX YPABHEHHI.
NPOCTPAHCTBO U | ApupmMernueckoe N-MEepHOE BEKTOPHOE MPOCTPAHCTBO.
CHCTEMBI JuHeiiHbIx | [Tonstue cucrembl nuHeWHbIX ypaBHeHudr (CJIY) u eé
ajredpanyecKux peuieHus; PaBHOCHJIbHBIE CJIY. DneMeHTapHbIe
YPaBHeHHI npeoOpa3oBaHusl CHUCTEMbI; OOpPaTHMMOCTb 3JIEMEHTapHBIX

MpeoOpa3oBaHUN;  PABHOCWJIBHOCTh  JITAHHOM  CHCTEMBI

nuHeWHbIX ypaBHeHMM u CJIY, monydeHHOM W3 NaHHOM B
pe3yibTaTe IENOYKH 3JIEMEHTAPHBIX MPEe0Opa30OBaAHMIA.
Pemrenue ciy MeTOA0M MOCJIeA0BATEIbHOIO0
HCKJIIYEeHUS HeM3BeCTHBIX (MeToaoM I'aycca).




Pemenne CJIY MeTOIOM IIOCIIENOBATEIHLHOIO HCKIIOUYCHUS
HEU3BECTHBIX (MeTotoM I"aycca). PaBHOCHIIBHOCTE
npou3BoabHON CJIY cucreMe, UMEIOIEH CTYNEHYAThIA BUL.
HccnenoBanue cucteMbl JHUHEHHBIX YpPAaBHEHUH 10 BUIY
cryneHuyaroi CJIY, momyueHHOW W3 AaHHOM B pe3yJsibTare
LIETIOYKH JJIEMEHTapHBIX TpeoOpa3oBaHuil. OTHOPOIHBIC
CJIV; cBoiictBa pemenuii ogHopoanoit CJIY.

JInHeliHAsT 3aBHCHMOCTh H HE3aBHCHMOCTL CHCTEMBI
apu(pMeTH4eCKUX N-MEPHBIX BEKTOPOB.

JlmHeiiHas 3aBHCHMOCTH W HE3aBHCHMOCTH  CHCTEMBI
apu(pMeTHYECKUX N-MEPHBIX BEKTOPOB; CBOWMCTBA JMHEHHOMN
3aBUCUMOCTH W  HE3aBUCHUMOCTH; KpUTEpUH JIMHEHHOH
3aBUCUMOCTH, YCHUJICHHBIH  KpUTEpUH. OKBHUBAJIEHTHbBIC
CHUCTEMBbI BEKTOPOB.

ba3uc u paHr koHeuyHoOi#l cucreMbl apupMeTHdecKux N-

MEPHBIX  BEKTOPOB.  ba3uc  KOHEYHOW  CHUCTEMBI
apu(MeTHYECKNX  N-MEpHBIX  BEKTOPOB; TeOpeMa O
CyILIECTBOBAHUH Oas3uca KOHEYHOMU CUCTEMBI

apu(pMeTHYeCKuX N-MEpHBIX BEKTOpPOB. PaHr KoHeYHOH
CHCTEMBI apu(pMETHYECKHX N-MEPHBIX BEKTOPOB; CBOWMCTBA
paHra.

Crpoueunblii paHr MaTpuubl. Beluncienue cTrpoye4yHoro
PaHra MaTpuUbl NIPUBEJCHHEM K CTYIICHYATOMY BHAY.
CrtpoueuHsblit paHr MaTpPULBI. DnemMeHTapHbIe
npeoOpa3oBaHuss  CTPOK  MAaTpHIlbl;  HEU3MEHSIEMOCThb
CTPOYEYHOTO paHra IpU BJIEMEHTAPHBIX MPeoOpa30OBAHUSIX.
Matpunpsl  CTYyNEHYaToro  BUAA;  CTPOYEYHBIH  paHT
CTYNEHYAaTON MaTpHIbl; BBIYMCIEHUE CTPOYEUHOTO paHra
MaTpHILIbI IPUBEJEHUEM K CTYIIEHUaTOMY BUIY.

PaBeHCTBO CcTpPO4YE€YHOr0 ¥  CTOJOLOBOIO PaHIOB
matpuubl. Kpurepnii coBmectnoctu CJIY. CronGuoBsiii
paHr MaTpUlbl; HEU3MEHSIEMOCTh CTOJIOLIOBOTO paHra
MaTpulbl TpPH D3JIEMEHTapHBIX MNpPeoOpa3oBaHUSAX CTPOK.
PaBeHCTBO CTPOUEYHOIO U CTOJIOII0BOTO PAaHTOB MaTPHUIIBI.
Kputepnii coBmectHoctn CJIY (Kponekepa — Kamnennn).
Omnoponnsie CJIY; ¢yHmaMmeHTalbHAsT CUCTEMa peUICHUMN
onHopoaHoi CJIY. CBs3p MeXy pelIEHUSIMU HEOTHOPOIHON
1 aCCOLMUPOBAHHOM C HEW OJHOPOJHOM CHCTEMBI JMHEHWHBIX
YpaBHEHUH.




Marpuubi
onpeaeanuTe

Martpunsl. Onepanmn  Hag marpunamu. Ilonstue
MaTpULbl; 4YacTHble BuAbl Marpul. Omnepanuu  Hax
MAaTpullaMy;  CBOMCTBA  ONEpallMii  HAJA  MaTpULIAMM.
TpancnionnpoBanue MAaTpHILL; CBOICTBa onepauuu
TPaHCIIOHUPOBAHMSL.

OoOpaTumblie MaTpulibl. BblunciieHrne 00paTHOM MaTpPUIIbI.
Matpuunblii MeToa pemenust CJIY. OOpatumbie MaTPUIIBL.
OneMeHTapHble MAaTPULBI; BUABI DJIEMEHTAPHBIX MAaTPHII.
CBOIMMOCTh 3JIEMEHTApHBIX MPeoOpa30BaHUI MaTpHLbl K
YMHOXXCHUIO €€ Ha HEKOTOPYH0 JJIEMEHTAPHYIO MAaTpPHILY.
YcnoBust odparumocti Matpuil. IlpencraBinenue oOpatumoit
MaTpULbl B BHUJEC INPOU3BEICHUS DIIEMEHTApHBIX MAaTpHII.
Bbuucnenne oOpatHoi Marpumbl. MaTpUuHBIA — METOX
pewenus CJIY.

IlepecranoBku. IloacranoBku. I'pynma moaCTaHOBOK
crenmeHl n. lloHATue mepecTaHOBKM U3 71 DJIEMEHTOB.
NHBepcun B nepecraHOBKe. UYETHOCTH IEPECTaAHOBKH.
[lonATne  NOACTAaHOBKM  n-HOM  CTENEeHH.  UYeTHOCTh
noJcTaHoBKu. IlpousBenenue (KOMIO3MLKS) MOACTAaHOBOK.
['pynna noxcraHoOBOK (CHMMETpHUUECKas FpyIa) CTENEHH A.

Onpeneauresb KBaJApaTHOW MaTtpuubl. Bbluuciaenue
onpexgeaurens. Ilonarue  ompepenurens — KBaApaTHOU
MaTpHLIBI. CpoiictBa  omnpepenutend.  MuHOpel U
anredpandeckue AonoyHeHus. Pasioxenue onpenenurens mno
JJIEMEHTaM CTPOKM W cTojOua. BerumcieHue omnpenenutens
KBaJPAaTHOM MaTPHULBI.

Omnpenenutesnp npousBeneHus: Marpuil. [loHstue muHOpa K-
TOTO Mopsiika MaTpuukl. Teopema o panre marpuibl. Bropoi
crioco0 BbIYMCIEeHUs oOpaTHoW Marpuibl. Metox Kpamepa
qutst pemenus CJTY.

AOcTpakTHBIE
BEKTOPHbBIE
NPOCTPAHCTBA

BekTopHoe mpoctpancrBo. IloanmpocrpancrBo. basuc n

pa3sMepHOCTH KOHEYHOMEPHOI0 BEKTOPHOI'0
npocrpancrea. U3omop¢u3m BeKTOPHBIX NIPOCTPAHCTB.

BekropHoe IIPOCTPAHCTBO; IIPUMEPHI BEKTOPHBIX
MPOCTPAHCTB; MpoCTeNIImne CBOICTBa BEKTOPHBIX
MIPOCTPAHCTB. [ToampocTpaHCcTBO; KpUTEPUI

MOANPOCTPAHCTBA; CyMMa M MpsiMas CyMMa MOJIPOCTPAHCTB.
Jluneitnas o6osouka. ba3zuc u pa3mMepHOCTh KOHEYHOMEPHOTO
BEKTOPHOI'O MPOCTPAHCTBA; CBOWCTBA Pa3MEPHOCTH; MEPEXO]T
OoT onxHOro Oasuca K apyromy. HM3zomophus3m BEKTOPHBIX
MPOCTPAHCTB OJUHAKOBON Pa3MEpPHOCTH.

BekTopHOe NMPOCTPAHCTBO €O CKAJSIPHBIM YMHOK€HHEM.
EBKJINI0BO BEKTOPHOE MPOCTPAHCTBO.

BekTtopHoe TPOCTPAaHCTBO CO CKAJISAPHBIM YMHOXKEHUEM.

OproroHanbHas cucTemMa BEKTOPOB. IMpormece
OPTOTOHAJTU3AIUH. OpToroHanibHOE  JIOTIOJIHEHHE K
MOJITPOCTPAHCTBY.

EBknmmmoBo BekTOpHOE MpoCTpaHcTBO. Hopma BekTopa.
OpTOHOPMUPOBAHHBIM  0a3UC  E€BKIWIOBA MPOCTPAHCTBA.
N3omophu3mM  eBKIMIOBBIX  MPOCTPAHCTB  OJMHAKOBOM
Pa3MEPHOCTH.




7. | JInHeliHbIe oNepaToOPbI

JIuHeiiHble O0OTOOpa’keHHMS] M ONEPaTOpPbl BEKTOPHBIX
NMPOCTPAHCTB. Martpuna JIMHEHHOT 0 omeparopa.
JluneiiHble  OTOOpaK€HUSI W ONEpPaTOpbl  BEKTOPHBIX
IIPOCTPAHCTB. 3a/laHue JIMHEHHOT0 0TOOpa)keHHsI C TIOMOILIbIO
o0pa3oB  0a3uMCHBIX BEKTOpOB. Marpuma JIMHEHHOTO
orneparopa. CBsi3b MeXAy KOOPAMHAaTHBIMH CTOJOLAMU
BekTOpoB x U ¢(x). CBA3bp MeXIy MaTpULAMH JTHHEHHOTO

oreparopa OTHOCUTEIBHO Ppa3IUYHBIX 0a3zucoB; mopodue
MaTpHIL.

Oobs1acTh 3HAYEHMI ¥ PaHT JIMHEHHOT0 onepaTopa. Slapo u
AeekT JIMHEHHOro omeparopa. AJredpa JIMHeHHBIX
oNepaTopoB  BEKTOpPHOro  mnpocrpaHcrBa.  OOnacth
3HaYeHUH W paHT JIMHEHHOro omeparopa. Sapo u nedexr
JTuHeWHoro oneparopa. OGpaTUMble IMHEHHbIE ONIepaToOphI.
Anrebpa NMHEWHBIX ONEPATOPOB BEKTOPHOI'O MPOCTPAHCTBA.
N3omopdusm anreOpbl JUHEHHBIX ONEPATOPOB U IOJHOU
MaTpUYHOM anreopsbl.

CoOcTBeHHBbIE BEKTOPbI M COOCTBEHHbIE 3HAYCHHS
JuHeliHOTOo  omeparopa. CoOCTBEHHbIE  BEKTOPHl U
COOCTBEHHBIE 3HAYEHUs JUHENHOT O oreparopa.
XapakTepucTuyeckoe ypaBHEHHE. JIMHEWHBIE OIepaTophl ¢
IIPOCTBIM  CIIEKTPOM. YCIOBHS, INpPU KOTOPBIX MAaTpHLa
1o700Ha JMaroHaJbLHON MaTpuIIe.

2 kypc, 3 cemecTp

Ne ni/m HaumeHoBaHue
pasaena (MmonxyJis) Conepixanue
AUCHMILINHBI
8. DJIeMEeHThI Teopuu | [lonyrpynnel. I'pynna moacTaHoBOK Ha MHOKeCTBe
rpynn M. Teopema Koau. Ilomyrpynmel.  MoHOHIEBL

OO6001IeHHBIN 3aKOH aCCOIMATUBHOCTU JJISi HOJIYTPYII.
[Togrpynnel. I'pynma MOACTAaHOBOK N-HOM  CTENECHM.
I'pynna noxcranoBok Ha MHOkecTBe M. Teopema Kanu.
OTHolleHHe CpPaBHEHUSI MO0 MOAIpynme U  ero
cpoiicrBa. HopmaubHelii genurensb. ®@akrop-rpynmna.
OTHOLIEHNE CPABHEHUS IO MOATPYIIIE U €r0 CBOWCTBA.
IIpaBbie U neBble cMexHBIE Kiacchl. Teopema Jlarpanxka
n ee ciuencreusa. HopmaneHeli genurens. Kpurepuii
HOPMAaJIBHOTO Jenutens. Gakrop-rpymnmna.
I'omomop¢dusmer u usomopdusmsel rpynn. Teopema 00
snumopuzmax aasa  rpynn. ['omomopdusmbl  u
nzomophusmsl rpymi. Aapo romomopdusma. Teopema 06
snuMopdu3Max I rpyI.

Iopsaok 31ementa rpynnbl. Hlukanyeckue rpynmsl.
ITopsimok aneMeHTa rpymisl, €ro cBorcTaa. Llukinueckue
TPYIIIBI, UX onucanue. [loarpynnsl NUKINYECKUX TPYII.
N3omopdu3mM  OECKOHEUHBIX  IHUKJIWYECKUX TPy,
U30MOP(PU3M KOHEYHBIX LHMKIMYECKUX TPYII OIJHOIO
HOpsIIKA.




JJ1eMEeHThI
KOJIeL]

Teopun

Nneansl koabna. CpaBHeHUs] H KJacchl BbIYETOB 10
upeaay. Ormnpenenenue wuaeana Koiblia, IPHUMEPHI
uaeanoB; kpurepuil ugeasa. Cymma U IepecedeHHe
uncanoB. OTHOLIEHUE CPaBHEHUS IO HJEANly B KOJIbBILE U
ero cBoictBa. OmpezneneHne M CBOWCTBA KJaccoB
BBIUETOB I10 UACATY.

®akrtop-koiabuno. Teopema 00 3numMoppuzmax s
KoJiel. Buael koJelr.

CymMMa M IpOM3BEIEHUE CMEXHBIX KJIACCOB KOJbIa IO
uzneany. Teopema o ¢akTop-koibie. Mopdusmsl Kosjel.
SAnpo romomoppuszma. Teopema 06 smumMopduzMax uIs
Koslel. Buapl koner: o00sacTh LEJIOCTHOCTH, KOJbLIO
TJIABHBIX MJICAJIOB, (haKTOPHAIIbHBIC M €BKIIUIOBBI KOJIBIIA.

4

Cemectp

10.

MHuoro4/1eHsbl

Kogb1io MHOro4/jieHoB OT OJHOW TNepeMeHHOl Haj
00,1aCTHI0 I[EJIOCTHOCTH.

Konbito MHOrowieHOB OT OJHOW TIEPEeMEHHON Haj
00J1acThI0  1EIOCTHOCTH. (OTHOIICHHE ACIMMOCTH B
KOJIbLIE MHOTOWICHOB. JleJleHne MHOrowieHa Ha JIBY4JICH,
teopemMa besy. KopHu MHorounena; HauOosblee
BO3MOYKHOE YHCJIO KOpHEH MHOTroudjieHa Haj 00JacThIO
LENOCTHOCTU. Anrebpandyeckoe U (yHKIHOHAIBHOE
PaBEHCTBO MHOTOWIECHOB HaJ OECKOHEYHOW 00JaCThIO
LIEJIOCTHOCTH.

Ko.b110 MHOTOYJIEHOB HAJ1 MOJIEM.

Kounb1io MHOrOUI€HOB Haa nosiemM. Teopema 0 J€IE€HUH C
octatkoM. Hanbopmmii 00U JeIUTEIh MHOTOUYJICHOB;
anroput™ EBxnmna; nuHenHoe pasnoxkenne HOJ[ nByx
MHOTro4JeHOB. HaumensIiee ob1iee kpaTHoe.
HenpuBoaumble Hajg JAAaHHBIM MOJe€M MHOTOYJIEHBI.
DGaKkTOPUATBHOCTD KOJIbIA MHOTOYJICHOB HAJl N0JIEM.
[IpuBoguMBIE W HENPUBOAMMBIC HAJl JAaHHBIM TOJIEM
MHOTOWICHBI. Pa3nokeHne MHOTOWIEHA B MPOU3BEICHHE
HOPMHPOBAHHBIX HEMPUBOANMBIX MHOKHUTEIICH.
dopmanbHas TPOU3BOJHAS  MHOTOWIEHa; (opmyna
Tennopa. KpaTHele KOpHH MHOTOYJIEHA.

Ko/ib110 MHOro4/IeHOB OT HECKOJBLKHX IepeMeHHbIX.
OrnpezneneHne KoJiblla MHOTOYIEHOB OT HECKOJBKHX
nepeMeHHbIX. PaKTOPHATBHOCTh KOJbI[a MHOTOWICHOB
OT HECKOJBbKHUX TIepeMeHHbIX Haja mnoneMm. CreneHb
OJHOYJICHA. Jlexcukorpaduueckoe YIOPSIAOYECHUE
OJHOYWIECHOB M €ro CBOWCTBA. Bpicmuii  4ineH
MIPOM3BENICHUS JIBYX HEHYJIEBBIX MHOTOUJICHOB.
CumMeTpuyeckne MHOro4ieHbl. OCHOBHasi TeopeMa 0
CHUMMETPHUYECKUX MHOTIO4JIeHaX. Onpenenenne
CUMMETPUYECKOI0 MHOTOWIeHa. JleMMa o BhICIIEM YJIeHE
CHUMMETPUYECKOr0o MHorouwieHa. OCHOBHasi Teopema o
CUMMETpHUYECKMX MHOrowiaeHax. IIpakruyeckuii croco0
BBIPAKEHHUSI CUMMETPHUYECKOIO  MHOTOWIEHAa  4Yepe3
3JIEeMEHTapHbIE CHMMETPUYECKUE.




Auredpanyeckasi 3aMKHYTOCTb IOJII KOMILIEKCHBIX
yucesa. JleMmMa o mMHorouiene 0e3 CBOOOJHOTO 4JiEHA.
Jlemma o Bo3pacTaHMM MOAyJdsl MHorowieHa. Jlemma
Hanambepa. OcHOBHas Teopema ainreOpnl. PazmoskeHwue
MHOrO4YJ€Ha HaJ I0JIEeM KOMIUIEKCHBIX 4YHMCEI B
MPOU3BEJCHUE JIMHEHHBIX MHOXUTeNnen. DopmMyiibl
Buera.

MHoro4/jieHbl OT 0/IHOIi MepeMeHHO# Hax moJsaMH R u
Q. ConpskEHHOCTh MHUMBIX KOpPHEW MHOTOWIEHA C
JNeHCTBUTENbHBIME KO3 duuuentamu.  PaznoxxeHue
MHOrO4YJ€Ha HaJ II0JeM JEHCTBUTEIbHBIX YHCEN B
IIPOU3BEJICHUE HEIPUBOANMBIX MHOXUTENEH.
MHorouseHsl Haj M0JEM palMOHAIbHBIX yncen. Llenslie u
pauMoOHaNbHbIE  KOPHM  MHOTOWIEHAa €  LEJIbIMU
KO3 PHUIHEHTaAMH. Kpurepuit HENPUBOAUMOCTHU
Dli3eHITeHA.

Pemienue ypaBHeHU#l TpeTbeil U 4YeTBEPTOM CTENEHH.
Pemenne ypaBHEeHMII TpeTheil cremeHH MO (opmyrnam
Kapmano. Pemienne ypaBHEHUI YETBEPTOM CTENEHH
MeroaoM Peppapu.

11.

Pacmupenust mosiei

AnredOpanyeckue W TPAHCHEHJAEHTHbIe  YHCJA.
CTpoeHne mpocToro ajarefpanvecKoro pacuidpeHust
MOJIsl.

AnreOpanyeckuii  HaJa  TOJIEeM  JJIEMEHT H  €ro
MUHHUMAaJIbHBIN MHOTOYJICH; HEMPUBOJAUMOCTD
MUHUMAJIBHOTO MHOTOYJICHA; CTENEHb anredpandeckoro
HaJ TOoJIeM 3JeMeHTa. TeopemMbl O CTPOEHHUH IMPOCTOro
anreOpanveckoro pacmupenus noyis. OcBoOOXKIeHUE OT
anreOpandyecko HMppalMoOHAIBHOCTH B 3HAMEHAaTese
Ipoowu.

YciaoBue pa3peminMOCTH YPaBHEHHH TPeThel CTeNneHu
B KBaJpaTHbIX paaukanax. [loHstue paspemmmoctu
YpaBHEHUs B  KBaJpaTHBIX paJuKanax. YCIOBHE
pa3pelIMMOCTH  YpaBHEHUW  TPETbEH  CTENEHU B
KBaJpaTHbIX paaukanax. Ilpumepsl reomMeTpuuecKux
3a/1ay, CBOJAILIMXCSA K YpaBHEHUSIM, HEPAa3pelIMMbIM B
KBaJPATHBIX paguKaiax.




5.2. Pa3aespl IMCHUIIINH M BUABI 3aHATHNA

B ToM uncJe B

Ne | HammeHnoBaHue pa3sjeia JlekL. IIpakr. HHTEPAKTHBHOM CPC Bce-

n/n | IMCUMIIMHBI 3aH. ro

¢opme (uac)

1. DJIeMEeHTbI TEOPUH MHOKECTB 10 16 4y 50 76
U JIOTHKHU

2 BunapHble OTHOLIIEHUS U 8 10 6 50 68
0TOOpaKeHUusl

3. - - - - - -
Bcero B 1 cemecrpe: 18 26 10 100 | 144
B mom uucne 6 JEKI MPaKT.
UHMEPAKMUBHOU hopme 4 6
Apudmernyeckoe N-MepHOE

4. BEKTOPHOE NMPOCTPAHCTBO U 6 8 4y 1 15
CHUCTEeMbI JINHEHHBIX
ajredOpanyecKknx ypaBHeHH I

5. Matpuusl 4 onpeaeTuTe 4 6 2 4. - 10

6. AOGCTpaKTHbIE BEKTOPHbIE 4 6 2y - 10
NMPOCTPAHCTBA )

7. JIuHeiiHbIe onepaTopbl 4 6 2y - 10
Ik3zamen - - - - 27
Bcero Bo 2 cemecTpe: 18 26 10 1 72
B mom wucne 6 JICKI] MPAKT.
UHMEPAKMUBHOU hopme 4 6

8. DJieMeHThI TeOPHH TPyNil 10 14 44 32 56

9. DJIeMEeHThI TeOPUH KOJIell 8 12 64 32 52
3auem ) ) - ) )
Bcero B 3 cemecrpe: 18 26 10 64 108
B mom yucne 6 unmepaxmueroi JIEKIT MPAKT.

Gopme 4 6

10. | Muorounens 10 14 44 17 41

11. Pacmmmpenus nonei 8 12 64 20 40
IK3amen B ) - ) 27
Bcero B 4 cemecTpe: 18 26 10 37 108
B mom uucne 6 unmepaxmusHotl JeKIT MPAKT.
popme 4 6
Ik3amennl ) ) ) ) ) 54
Bcero: 72 104 40 202 | 432

B ToMm yuciie ¢ HCMOJIb30BAHMEM HHTEPAKTUBHBIX JeKI MPAKT.

¢hopm, TexHoIOTHIT 16 24




Jlexknun

Ne
n/n

HauMmenoBanue

paszjiena

(MoayJisi) TMCUMILIUHBI

Conep:xkanue

Jlekuuu

— 1 kypc, 1 cemecTp

DJ1eMeHTBI TCOPUH MHOKECTB

H JIOTUKH

Bbicka3piBaHusA; JIOTMYECKHE ONEPAalMH  HaJ
BbICKa3bIBaHUAMU.  [loHsATHME  BBICKA3bIBaHUSA;
JIOTUYECKHE  OllepalliM  HaJ  BBICKA3BIBAHUSAMM.
DopMyiIbl JIOTUKM  BBICKA3bIBaHWI;  TaOIMILIbI
UCTMHHOCTH; PaBHOCWIIbHBIE (DOPMYJIBI; OCHOBHBIE
PAaBHOCUJIBHOCTH JIOTMIKU BBICKA3bIBaHUM.

MuoxecTBo. Omnepanmum HaJx MHOMXKECTBAMH.
MmuoxectBo. IlommuHOXecTtBo.  Omepanuu  Haj
MHO>KECTBAMHU; OCHOBHBIE CBOMCTBA OTEpaIIHiA.

IIpeaukarsl. KBaHnTopsl. 3anuceh
MATEeMAaTHYeCKUX YTBep:KIeHHH B BuIe (opmy.
JOruku mpeaukaroB. [Ipeauxatsl. Onepanuu Haj
IIPEIUKATaMHU. KsanTtops! o0IIHOCTH "
CYyILIECTBOBAHUS. 3anuch MaTeMaTHUYECKUX
YTBEpXKIEHUH B Buje (HOpMyJ JIOTUKH HPEIUKATOB.
O6parnas u MIPOTUBOTIOIOKHAS TEOPEMBI.
Heobxonumoe u jpocraToyHoe ycioBusi. Bunel
KOCBEHHBIX JOKa3aTEIbCTB

bunapuble  OTHOLUEHUS H

0TOOpaKEeHUA

bunapubie oTHomeHus. buHapHBbIE OTHOLICHUSA
HA MHOKeCTBe M HX CBOMCTBAa. buHapHble
OTHOILIEHMs;  00jmacTb  ompejaereHus,  oO0JIacTh
3HaUYeHU OMHAPHBIX OTHOIICHHUH. CIOCOOBI 3a1aHus
OMHapHBIX OTHOIIEHUH; rpad U rpaduxk OMHAPHBIX
oTHomieHUd. OTHoIIeHHe, OOpaTHOE JTaHHOMY.
OTHoOLIEHNS HA MHOXKECTBE U UX CBOMCTBA.

OTHolmeHHe  IKBUBAJEHTHOCTH. OTHOuIEHHE
nopsinka. OTHOLIEHME DKBUBAJIECHTHOCTH; KJIACChI
SKBUBAJIEHTHOCTH M (akTop-MHO)KecTBO. lloHsATne
pa3OueHus; CBsA3b OTHOUICHHS SKBHBAJCHTHOCTH,
3aJaHHOTO Ha MHOXECTBE, C pPa30MEHHEM 3TOTO
MHOKecTBa. OTHOILIEHUE MOPSZIKA; YIOPSA0YECHHbIE
(cTporo, HECTPOTO, YACTUYHO, IUHEIHO) MHOXKECTBA.

OrtoOpaxenue (pyHkums); BHABI 0TOOpaKEHHIA.
Yactuanoe orobpaxkenue. Otodpakenne (HyHKIHS);
BUJIbI OTOOpa)KEHUI: MHBEKTUBHOE, CIOPHEKTUBHOE U
OouekTrBHOE oTOOpakeHus. OOpaTHOE OTOOpaKeHNUE;
HE00X0/IMMOE M JJOCTATOYHOE YCJIOBHE OOPaTUMOCTH
oToOpaxeHus. B3auMHOOTHO3HAUYHbBIE OTOOpaXKEHUS
U MOIIHOCTH MHOXECTB; CUETHBIE MHOXKECTBA.

Kommo3surust oto0paskeHwii.




Aaredpbl

bunapuble anredpaunyveckue omepanuu. I'pynma.
IMoarpynna. bunapueie anrebpandeckue ornepanuu;
BUJbl OuHapHbIX omnepauuil. Ilonstue anreOpsl,
anredpandeckoil cucteMsl. ['pymnmna, npuMepsl rpym;
aIIUTUBHAS W MYJIbTUIUIMKATUBHAS (DOPMBI 3aIUCH
rpynn. IIpocteiimue cBoiictBa rpymnmnsl. [loarpynna;
MIPUMEPHI OATPYIII; KPUTEPUM MOATPYIIIBI.

Cucrema  HarypadabHbIX  umced. IIpuHnun

MaTeMaTHYeCcKoi HHAYKIHH. Cucrema
HaTypaJbHbIX 4uceln; akcuoMbl Ileano. Ilpuniun
MaTeMaTUYECKOU 1703010%°9017078 Meton
MaTeMaTHYECKOMI WHIYKIUU KaK METO/I

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

Koabno. [Ipocreiimme cBoiicTBa koabua. Koabuo
neabix yucesa. Konbno; mpumepst kosen. Koibno
LEJIBIX YHCEJ; OTHOILIEHHE JEeIMMOCTH B KOJIbIIE
LENbIX YHUCEN; TeopeMa O [EJIEHUU C OCTAaTKOM.
OTHolIEHHE CpaBHEHHsA IO MOIYJII 7 B KOJIBLE
LENbIX YHCEN; KJIAacChl BBIYETOB IO MOIYIIO i,
KOJIBLIO KJIACCOB BbIUeTOB Zm. [IpocTeiimue cBoiicTBa
KoJsbla. [1oaKoabI0 JaHHOTO KOJIbLIA.

Iose. Ilpocreiimue cBoiicTBa nmoJjsi. OnpeneneHne
MOJIS; MPUMEPHI ToNel. Zp Kak MpuMep KOHEYHOTO
HeuncsoBoro mnodia. [Ipocrelinire CBOWMCTBA OIS,
OTCyTCTBHE B mojie paenurteneid Hyns. [logmone;
pacipeHue mnojis. Y opsaoueHHbIE TOJIA.

ITosie KoOMIJIEKCHBIX 4HCeJN. AJjredpanmyeckas
¢popma kommiekcHoro yucaa. [locrpoenue nons C,
ABJISIFOLIETOCA PACIIMPEHUEM II0JS TEUCTBUTEIBHBIX
yucen R u ero MMHUManbHOCTh. AnreOpanyeckas
dbopma  KOMIUIEKCHOTO  yucia.  M3obOpaxeHue
KOMIUIEKCHBIX YHCE] Ha KOOPAMHATHOW IIOCKOCTH.
Onepanuy  Hax  KOMIUIEKCHBIMM — YHCIaMH B
anrebpandeckoi popme.

Tpuronomerpudeckass ¢opmMa KOMILUIEKCHOIO
yucjaa. Tpuronomerpuueckas GopmMa KOMIUIEKCHOTO
4yuCia; YMHOXKEHUE U JIEIIEHNE KOMIUIEKCHBIX YHUCENl,
3aJJaHHBIX B TPUTOHOMETpHUecKoil popme. Popmyna
Myagpa. I'eomMeTpudeckas HHTEpIPETALNsl ONepani
YMHOXEHUS M  JEJIEHUS HaJd  KOMIUIEKCHBIMU
YUCIIaMHU.

KopHu N-HO# cTenmeHM M3 KOMILIEKCHOIO YHCJIA.
Kopun u3 eaunuubl. KopHu N-HOM creneHu u3
KOMIIJIEKCHOTO YHUCIIA; r€OMETPUYECKOE
n300pakeHNEe KOpHEH Ha KOMIUICKCHOHM IJIOCKOCTH.
Kopuu wu3 enuHuLbl; CBONCTBA KOpHEH N-HOMU
CTENEHU U3 €AMHUIIBI; IEPBOOOpPa3Hble KOPHU N-HOM
CTEIICHU U3 CIUHMUIIBL.




Jlekuum — 1 Kypc, 2 cemecTp

Apudpmernyeckoe

N-mMepHoe

BEKTOPHO€ IMPOCTPAHCTBO H

CHCTEMBI

JMHENHDBIX

ajrefpanvecKux ypaBHeHHUH

Apudmernyeckoe N-MepHoe BEKTOpHOE
npocrpanctBo. IloHsitue cucremMbl JIMHEHHBIX
ajire0panyecKux ypaBHeHHil.

Apudmernueckoe N-MepHOE BEKTOpPHOE
npoctpaHcTtBo.  [loHATHE  CUCTEMBI  JIMHEWHBIX
ypaBHeHur (CJIY) m e€ pemieHus; paBHOCHUIIbHBIE
CJIY. DnemeHTtapHble mpeoOpa3oBaHUS CHCTEMBI,
0o0paTUMOCTh ~ DJIEMEHTApHBIX  IPeoOpazOBaHUM;
PaBHOCWJIBHOCTh ~ JTaHHOM  CUCTE€MBI  JIMHEHMHBIX
ypaBueHuid u CJIY, mnonydyeHHOM u3 [OaHHOM B
pe3yJibraTe LETIOYKHU 3J€MEHTaPHBIX
npeoOpa30BaHUIA.

Pemienue CJIY MeTogoM mnoc/ie0BaTeJIbHOIO
HCKJIIOYEeHHUs Heu3BeCTHBIX (MeToaoM ["aycca).
Pemenue CJIY  MeromoM  mocneaoBaTeIbHOTO
UCKIIIOYEHHs] HEeW3BeCTHhIX (MeTomoMm [aycca).
PaBHOocmiibHOCTH  mpousBosbHOM CJIY  cucreme,
HMEIoLEeH  cTyneH4yateii  BuA.  HMccienosanue
CHUCTEMBl  JIMHEWHBIX  ypaBHEHUM 1O  BUAY
crynenyaron CJIY, mnomydeHHOM W3 JaHHOM B
pe3ynbTaTe LETIOYKHU 3JIEMEHTAPHBIX
npeoOpazoBanuil. Opnopomusie CJIY; cBoiicTBa
pemenuit ogHopoanoi CJIY.

JluHeiiHast  3aBHCHUMOCTL W HE3aBHCHMOCTH
CHCTEeMBI apu(pMeTHYECKHX N-MEePHbIX BEKTOPOB.
JIuneliHasg 3aBUCHMOCTb U HE3aBUCUMOCTH CUCTEMBI
apu(QMeTHUYEeCKUX N-MEpPHBIX BEKTOPOB; CBOMCTBA
JUHEHHOM  3aBUCHUMOCTH W HE3aBUCHUMOCTH,
KpUTEpUN JIMHEMHOW 3aBHCHUMOCTH, YCHJICHHBIN
KpUTEpUI. DKBUBAJICHTHBIE CUCTEMBI BEKTOPOB.

basuc " paHr KOHEYHOM CHCTEMBI
apugMeTHYeCKUX N-MEpPHbIX BEKTOpPOB. basuc
KOHEYHOM CHUCTeMBbl apU(PMETHUYECKHX N-MEpPHBIX
BEKTOPOB; TeOpeMa O CYLIECTBOBaHMM Oa3uca
KOHEYHOM CHUCTEMBl apU(PMETHUYECKUX N-MEpPHBIX
BEKTOPOB. Panr KOHEYHOI CUCTEMBI
apu@MeTHUYeCcKux N-MEpPHBIX BEKTOPOB; CBOMCTBA
paHra.

CrpoyeuHblii paHr wmarTpuubl. BbluuciaeHHne
CTPOYEYHOI'0 paHra MaTpHUbl INPUBEICHUEM K
CTYIIEHYATOMY BHAY.

CrpoueuHblii  paHr  MaTpuipl.  DJIEMEHTapHbIE
peoOpa3oBaHus CTPOK MAaTpPHULbl; HEU3MEHSIEMOCTh
CTPOYEYHOT'O paHra pu 3JIEMEHTaPHBIX
npeoOpa3oBaHuAX. MarpHilbl CTYNEHYaToro BH[A;
CTPOYEYHBIM  paHr  CTYNIEHYaTOM  MaTpHLbI,
BBIUMCICHUE  CTPOYEYHOrO  paHra  MaTpHIbI
IIPUBEJICHUEM K CTYIIEHYaTOMY BHU]Y.




PaBeHCTBO CTPOYe4YHOro M CTOJOLOBOrO0 PAHIOB
marpunbl. Kpurtepuii coBmectHoctm  CJIY.
CronOuUOBBI  paHT  MaTpHIbl; HEU3MEHSEMOCTb
CTOJIOIIOBOTO paHra MaTPULIBl MPU SJIEMEHTAPHBIX
IpeoOpa3oBaHUAX CTPOK. PaBEHCTBO CTpOYEUHOro U
CTOJIOIIOBOTO PAHI'OB MATPHIIBL.

Kpurepuii coBmectHoctn CJIY (Kponekepa —
Kanemnu). Opnoponnbie CJIY; (yHmameHTanmbHas
cucreMa pemieHuit ogHopoanou CJIY. CBs3p MexIy
pElIeHUs MU HEOJHOPOIAHONW U acCOLMMPOBAHHON C
HEl OJTHOPOJHOM CUCTEMBI JIMHEHHBIX YPABHEHUMN.

ManI/IHLI U onmpeacauTe/in

Marpunbl. Onepanuu Hag marpunamu. Ilonstue
MaTpHIlbl; YacTHbIE BUJbI MaTpul. Omnepanuud Haj
MaTpullaMH; CBOMCTBA OIEpalMii HaJl MaTpUIlaMHu.
TpaHcrioHMpOBaHUE MaTpPHI; CBOWMCTBA OIEpALUU
TPaHCIIOHUPOBAHUS.

Oo0patumble mMaTpuibl. Bbluucienne o0paTHOM
matpunbl. Marpuunbiii meron pewmenuss CJIY.
OOpatuMble MaTpHIlbl. DJEMEHTApHBIE MAaTpPUILIbL;
BUJBl  DJJE€MEHTapHbIXx  marpull.  CBOAMMOCTB
AIIEMEHTApHbIX  IpeoOpa3oBaHMM  MaTpUIBl K
YMHOXEHUIO €€ Ha HEKOTOPYI0 3JIEMEHTapHYIO
MaTpuLy. VYenosus 00paTUMOCTH MaTpuL.
IlpencraBienne oOpaTumMoil MaTpullbl B BHJE
IIPOU3BEJICHUS 2JIEMEHTAPHBIX MaTpull. Beranciienue
oOpaTHOW MaTpuubl. MaTpUyHBI METOJ| PeLICHHS
CIIy.

IlepecranoBku. IHoacranoBku. I'pynna
MOACTAHOBOK CTenmeHH n. [loHATHME mNEepecTaHOBKH
U3 n DIEMEHTOB. IHBepcMM B IIEPECTaHOBKE.
YetHocTh mepecTaHOBKU. IIoHATHE MOACTAHOBKH n-
HOH CTCIICHHU. YerHOCTh IIOZICTAHOBKHU.
[TpousBenenne (KOMIO3UIMS) MMOACTaHOBOK. ['pymnna
MOJICTAHOBOK (CUMMETpHUYECKasl FPyIINa) CTeHeHH 7.

Onpenennrenn KBaJpaTHOM MATpPHUBbI.
Beruuciaenue omnpeneauTes. [TonsaTne
onpenenuTens KBaiapaTHoW Marpuipsl. CBolicTBa
ompenenutens.  MwuHOpHI W anreOpanyeckue
JOTIONHEHNA.  PasnoxeHue — ompepenutens 1O
JIIEMEHTaM CTPOKM M cTojOma. Brlumcienue
ONpEAEINTENS KBaAPATHOW MaTPULIBI.

Onpenenurens mnpousBeneHuss Marpuil. I[loHsTue
MHHOpa K-Toro mopsiaka Matpuibl. Teopema o paHre
MaTpulibl. BTopoil croco® BbluHMClieHHs 0OpaTHON
matpuuibl. Meron Kpamepa aiist pemenus CJIY.

AOcCTpaKTHBIC BEKTOPHBIE
NPOCTPAHCTBA

BekTopHoe npocrpanctBo. [loanpocrpancrso.
BekTopHOE MpOCTPaHCTBO; MPHUMEPBI BEKTOPHBIX
MIPOCTPAHCTB; IMPOCTEUIINE CBOMCTBA BEKTOPHBIX
MPOCTPAHCTB. [ToanpocTpaHcTBO; KpUTEPUIL
MOANPOCTPAHCTBA; CyMMa M IpsMas  CyMMa
MOAMPOCTPAHCTB.




bazuc wu  pa3mepHoCTH KOHEYHOMEPHOTI 0
BEKTOPHOI0 NMpOcCTpaHcTBa. JIuHelHass 000s0YKa.
ba3uc u pa3zMepHOCT, KOHEYHOMEPHOTO BEKTOPHOTO
IIPOCTPAHCTBA; CBOWCTBA Pa3MEPHOCTH; IMEPEXOA OT
OJIHOTO 0a3uca K IPyromy.

HN3omoppuzm BEKTOPHBIX NMPOCTPAHCTB.
N30oMopdu3M BEKTOPHBIX MPOCTPAHCTB OJUHAKOBOM
pPa3MEpHOCTH.

BekTOopHOEe  MPOCTPAHCTBO €O  CKAJISPHBIM

YMHOKEHHEeM.

BekropHoe IIPOCTPAHCTBO co CKaJISIPHBIM
yMHOXkeHUeM. OpToroHanbHasi CUCTEMa BEKTOPOB.
[Tpouecc OpPTOTOHANIU3ALINH. OproronanbHOe

JOIIOJITHEHWEC K TOAIIPOCTPAHCTBY.

EBKJINI0BO BEKTOPHOE NMPOCTPAHCTBO. EBKINIOBO

BEKTOpHOE  mpocTpaHcTBo.  Hopma  BekTopa.
OpTOHOPMUPOBAHHBII 6aszuc €BKJIUI0BA
MIPOCTPAHCTBA. N3omopduzm €BKJIUOBBIX

IIPOCTPAHCTB OJIMHAKOBOM pa3MEpPHOCTH.

JInHeliHbIe OnIepaToOphbI

JInneiinbie oTo0pakeHUs! u onepaTopsbl
BEKTOPHBIX NpPOCTpaHCTB. MaTpuna JIMHeHHOro
oneparopa. JIuHeliHble OTOOpa)k€HUSI U OlEepaTopbl
BEKTOPHBIX HPOCTPAHCTB. 3aJaHHe JIMHEHHOTO
OTOOpaXeHUsI € TIOMOILIBI0 00pa3oB 0a3uUCHBIX
BEKTOpoB. Matpuna smHeiiHoro omeparopa. CBs3b
MCXKAY KOOpPAWHATHBIMH CTOJ'I6IIaMI/I BCKTOPOB X H
o(x). CBa3p Mexay MaTpulaMH JIHHEHHOTO

oreparopa OTHOCHUTEJIBHO pa3jMyYHBIX 0a3HCOB;
101001e MaTpHIL.

O0JacTh 3HaYeHUI M PAHT JTHHEHHOI0 oneparTopa.
Snpo u nedexrT JUHEHHOro omeparopa. AJreopa
JIMHEHHbIX onepaTopos BEKTOPHOTIO
npocrpancrBa. OOnacTe 3HaueHWH W paHT
JUHENHOro omeparopa. Anpo u AeQexT JMHEHHOro
oneparopa. O6paTuMble IMHEHHbIE OTepaToOphI.
Anrebpa  JMHEWHBIX  ONEPaTOpPOB  BEKTOPHOIO
npoctpaHcTBa. M3omopdusm anredpsl JTMHEHHBIX
OIepaTOPOB U MOJHON MAaTPUYHOMN aJIr€OpBl..

Co0cTBeHHbIE BEKTOPHI U COOCTBEHHbIE 3HAYEHUS
JHuHeliHOro omeparopa. CoOCTBEHHbIE BEKTOPHI U
COOCTBEHHBIC 3HAUEHHUS JIMHEHHOTO oOmeparopa.
XapaKkTepUCTUYECKOE YpaBHEHHE. JInnennbie
ONEPaTOpPBl C IPOCTBIM CIEKTPOM. Y CIIOBHS, IpPH
KOTOPBIX MaTpHIia 1oo0Ha TMaroHaJIbHON MaTpULe

Jleknuu

— 2 Kypc¢, 3 cemecTp

DJieMeHThbI TeOPHH rPyni

Hoayrpynmnsl. I'pynna MOJACTAHOBOK Ha
MHoxkectBe M. Teopema Koimu. Ilomyrpynmsl.
Mounouzasl. OO00IIEHHBIH 3aKOH acCOIMaTUBHOCTH
s nonyrpynn. Ioarpymnmsl. I'pynna nmoacraHoBoK
N-HOM cTeneHu. ['pymnmna moacTaHOBOK Ha MHOXKECTBE
M. Teopema Kanu.




OTHouleHNe CpaBHEHUs] MO MNOATpyNne M ero
cpoiictBa. HopmaabHblii JgenurTenb. DakTop-
rpynna. OTHOLIEHHE CPpaBHEHUS 110 OJATPYIIIIE U €r0
cBorictBa. lIpaBple W JieBbIE CMEXHBIE KJIACCHI.
Teopema Jlarpanxka u ee cineactsuss. HopmanbHbIi
genutenb.  KpuTepwii  HOPMalbHOIO  JIEJIUTENS.
@akrop-rpynmna.

I'omomoppusmbl u  u3oMopdpusmMbl  rpymni.
Teopema 00 o3nuMopdusMax aas  rpymi.
I'omomopdusmbl u  uzomophusmbl Tpymi.  Sapo
romomoppusma. Teopema 00 snumopdusmax s

TpYIIIL.

Ilopsaoxk »3aementa rpynnel. [ukianyeckue
rpynnsl. [Iopsnok ayneMenTa rpynmsl, €ro CBOMNCTBA.
[Muknuueckue rpynmsl, ux onucanue. [loarpynmnel
IUKIMYECKUX rpynn. M3omoppusm OecKOHEUHbIX
IUKIUYECKUX  TPYNI; HM30MOPPHU3M  KOHEUYHBIX
LUKINYECKUX I'PYIII OAHOIO NOPSIKA.

DJIeMEeHThI TeOPUH KOJIell

Hneannl konbua. CpaBHeHHMs U KJIACChl BHIYETOB
no ugeaay. OnpeneneHue uaeaia Kojabla, TpUMeEpPbI
uaeanoB; kputepuil uneana. Cymma U nepeceueHue
uaeanoB. OTHOILIEHWE CpaBHEHHS MO HjAeany B
KOJIblle M ero cpoicrBa. OmnpeneneHue U CBOMCTBA
KJIACCOB BBHIYETOB MO UJealy.

daxTop-kob10. Teopema 06 3nuMoppuzmax ajs
KoJen. Buabl koJielr.

CymMMa M npou3BEJEHUE CMEKHBIX KJIACCOB KOJIbIA
no uneainy. Teopema o ¢akrop-konbie. Mopduzmbl
koner.  Slopo  romomopduszma. Teopema 00
snuMopu3Max g Kojen. Buabl konei: o0nacTh
L[EJIOCTHOCTH, KOJIBIIO TJIaBHBIX UJIeaoB,
(dakTopHuaIbHbIe U €BKIUI0BBI KOJBIIA.

Jlekuum — 2 Kypc, 4 cemecTp

MHuoro4/eHsl

Ko/ib110 MHOTOWIEHOB OT 0JIHOI NepeMeHHOH HaJ
00J1aCTHI0 IEJOCTHOCTH.

Konp1io MHOTOUYJIEHOB OT OJHOW MEPEMEHHOW Haj
o0macTeio 1eocTHOCTA. OTHOIIEHHE IEIUMOCTH B
KOJIbIIE MHOTOYJICHOB.

JleleHre MHOTOYJIEHA HA IBY4YJeH, Teopema be3y.
Jlenenne MHoOrouieHa Ha JBY4WIeH, Teopema be3sy.
Cxema T'opuepa. KopHu mHorounena; Hambosbliiee
BO3MOXKHO€ YHCIO KOpHEH MHOrowieHa Haj
o0nacTbi0  IEJNOCTHOCTH.  AnreOpanueckoe U
(YHKIMOHATIBPHOE PABEHCTBO MHOTOWIEHOB HAaj
0eCKOHEYHON 00J1aCThIO 1IETOCTHOCTH.

Ko/b110 MHOTOYJIEHOB HaJ MOJIEM.

Konbiio MHorounmenoB Haja mnojieM. Teopema o
IEJIEHUH ¢ 0cTaTKOM. HanOonsIuii oOIHil TeIUTEID
MHOTOWIECHOB;  anroput™M  EBKknupa;  JuHEHHOE
paznoxenne HOJI nByx mMHorouneHos. Haumensiuee
o011ee KpaTHoe.




HenpuBoaumsbie HaJ JaHHBIM MoJIeM
MHOI'0YIEHBI. DaKkTOPHATBHOCTH KO0JIbIA
MHOTOYJIEHOB HaJl IOJIEM.

[IpuBogMMBIC ¥ HEMPUBOJAUMBIC HAJl JAHHBIM I0JIEM

MHOT'OYJICHBI. Pasznoxenue MHOTI'O4JICHA B
IIPOU3BEICHUE  HOPMHUPOBAaHHBIX  HENPHUBOJUMBIX
MHOKUTENEH. dopmainbHas [IPOU3BOJAHAS

MHorouwieHa; ¢opmyna Teimopa. Kparabsle KopHH
MHOTO4JICHA.

Koasmo MHOT'0YJIEHOB oT HECKOJbKHUX
nepeMeHHbIX. OmnpeneseHue KoJiblla MHOTOYWICHOB
OT HECKOJIbKUX TepeMEHHBIX. DaKTOPHaIbHOCTh
KOJIbIIa MHOTOWIEHOB OT HECKOJBKUX MEPEMEHHBIX
HaJ MOJIEM. CreneHb OJIHOYJICHA.
Jlexcukorpaduyeckoe yrmopsioueHue OJHOWICHOB U
€ro CBOKCTBA. BpICIIMI 4WiIEH NPOU3BEICHUS IBYX
HEHYJIEBBIX MHOTOYJICHOB.

CuMMeTpHYecKHe  MHOIO4YJICHBI. OcHoBHasn
TeopeMa 0 CHMMETPMYECKHX MHOIOYJIeHaXx.
OnpeneneHue  CUMMETPUYECKOIO  MHOTOWIEHA.
JleMMa 0 BBICHIEM WIEHE CHMMETPHYECKOIO
MHoroudsaeHa. OCHOBHas TeOpeMa 0 CUMMETPUUYECKUX
MHOrowieHax. [IpakTuueckuii crmoco® BbIpakeHUS
CUMMETPUYECKOT0 MHOTOUWIEHA YEPE3 IIEMEHTapHbIE
CUMMETpPUYECKHUE.

Auredpanyeckast 3aMKHYTOCTH 1noJif
KOMILIEKCHBIX 4Mceld. Jlemma o MHorousnene 6e3
cBOOOJHOTO wieHa. JleMma O BO3pacTaHUM MOIYJS
MHorowieHa. Jlemma Jlanambepa. OcHOBHasi TeopeMa
anreOpbl.  Pa3nokeHue MHOTrOWIeHa HaJ IOJeM
KOMIUIEKCHBIX YHCET B TMPOU3BEICHHE JIMHEHHBIX
MHOxuTene. opmynel Buera.

MHoro4/jieHbl OT OAHOM NMEPEMEHHON HAX MOJAAMU
R m Q. ConpsokéHHOCTh MHHMMBIX  KOpHEH
MHOTOYJIEHA C JIeWCTBUTENbHBIMU KO3 PUIIieHTaMu.
Pa3noxxeHnne MHOTrO4JIEHa Haj 0JIEM
JENCTBUTENBHBIX qrcen B MIPOU3BEICHNE
HENPUBOJUMBIX MHOXUTENEH. MHOrouaeHsl Haj
MoJIEM  palMOHANbHBIX  yucen.  Llemsle  u
paloHaJIbHBIE KOPHM MHOIOWIEHA C LEIbIMU
koap¢unuentamu.  Kputepuii  HEmpUBOIUMOCTH
Oli3eHIITeNHA.

Pemienue ypaBHeHUil TpeTbe M 4YeTBEPTOH
CTENEeHH.

Pemenuie ypaBHeHH TpeTheil cTenenu no Gpopmyinam
Kappano. Pemenue ypaBHeHMI 4eTBEPTON CTENEHU
MetoqioM Deppapu.

Pacummpenust mosei

Crpoenne NPoCTOro ajredpan4eckoro
pacuIupeHust noJsl.

Anrebpanueckuil Haja TOJIEM 3JIEMEHT U €ro
MUHUMATbHBIN MHOTOUJIEH; HENPUBOJIUMOCTD
MHUHUMAaJIbHOTO MHOTOYJICHA; CTENEHb




aIreOpanyecKoro HaJ MoJieM dJIeMEHTa. TeopeMbl O
CTPOCHUHU TIPOCTOTO aIreOpamyecKoro pacluIupeHHsI
OJIs1.

Asredpanyeckue M TPaHCIHEHAEHTHbIE YHCJA.
OcBoOOOXIEHNE oT anredpandecKou
UPPAIMOHATTEHOCTH B 3HaMEHaTelne  JIpoOwu.
AnreOpanyecKue U TPAHCIICHICHTHBIC YKCIIA.

YciaoBue paspemiMMOCTH YPaBHEHUHl Tperbe
CTeNeHH B KBaJApaTHbIX paaukajaax. I[lonsarue

pa3pemmMoCTi YpaBHEHUS B KBaJPaTHBIX
pagukanax. YCIOBHE pPa3pelIMMOCTH ypaBHEHUI
TpeTbe CTENEHM B  KBaJpaTHbIX paJuKajax.

HpI/IMepBI TCOMCTPUYUCCKHUX 3aJiad, CBOJAIUXCA K
YpaBHCHHAM, HEpa3pCIIUMbIM B KBaApPaTHBIX
paauKajiax.

HpaKaneCKne 3aHATUA

HaumeHoBaHue pas3aena
(MOyJIs1) M CIIATLJINHbI

Conepxanue

IIpakTnueckue 3ansaTus — 1 Kype, 1 cemectp

9J1eMeHTBI TCOPUH MHOKECTB
H JJOT'HKH

Bricka3biB aHUA,
BBICKa3bIBAHUSMMU.

JJOTNYCCKUC OoIcpanuunu Hajg

MHOX€ECTBO. OHepaHI/II/I HaJ MHOXXCCTBaMU.

[Ipenukarel. KBanTOpbl. 3amuch MaTeMaTHYECKHUX
YTBEpP)KJICHHUH B BUAE (POpMYJI JIOTHKH MPEIUKATOB.

BI/IHale)Ie OTHOIIICHUSA "

0TOOpaKEeHU S

bunapubsle oTHOWIEHUsA. buHapHBIE OTHOLIEHHS Ha
MHOXECTBE U UX CBOWCTBA.

OrtHoureune JKBUBAJICHTHOCTH. OrHoIIEHNE

MopsJaKa.

OtoOpakenue (pyHKIHA); OTOOpaKEHHIA.

Kommo3surust oto0paskeHuii.

BU/JIBI

Konrtposnsnas padora Ne 1

Aure0pb1

bunaphble anredpandeckue onepanuuu. I'pynisl

Cucrema HaTypaJIbHbBIX qucel. [TpuHIMT
MaTeMaTHYeCKON UHIYKIIUU

Konbia. Konpiio mensrx uyucen. Iloms.
pacIIMpEeHHE OIS

ITonmnome;

Anrebpanueckasi ¥ TpPUTOHOMETpUYecKas (OPMbI
KOMIIJIEKCHOTO qHCIa. Omnepanyu Hajl
KOMIUIEKCHBIMH ~ YUCIIaMH B anreOpandyeckod H
TPUTOHOMETPHUECKOH opmax

KopHu N-HOM CTENEHM U3 KOMIUIEKCHOTO YHCIA.
KopHu u3 eqnHAEbL.

KonTponbHas padota Ne 2

IIpakTnueckue 3ansaTus — 1 Kypc, 2 cemecTp

Apudmernyeckoe

N-mepHoe BEKTOpPHOE
NPOCTPAHCTBO M  CHCTEMBbI
JUHEHHBIX  aJredpanvdecKux
YPaBHEHUI

Pemenue CJIY  MeromoM  mocnegoBaTeIbHOTO
WCKITFOUCHHS] HEM3BECTHBIX (MeTOI0M ["aycca)

Pemtenne CJIY  MeTOIOM  IIOCIEIOBATEIHLHOIO
MCKJIIOUEHHS] HEM3BECTHBIX (MeTooM ["aycca)




JInHeiiHag 3aBUCUMOCTbL U HE3aBUCUMOCTL CHCTEMBI
apuMETHYECKHX N-MEPHBIX BEKTOPOB

baszuc u panr KOHEYHON CHUCTEMbI apu(PMETHIECKUX
N-MEPHBIX BEKTOPOB

CrpoueuHblii  paHr  MaTpULBI. Beruucnenue
CTPOYEYHOI0 paHra MaTpulbl IPHUBEIECHUEM K
CTYNIEHYaTOMY BUIY

Kpurepuii  coBmectHoctu  CJIY  (Kponekepa-
Kanmemum). Onnopomnbie CIIY; dynmameHnTanpHas
cucrema pemieHud ognopoanon CJIY

Kontposbnas padora Ne 3

ManI/IHbI U onpeacJanTe/In

Marpuiipl. Oniepanuu HaJl MaTpuliaMu

Bbruucnenne o00paTHOM MaTpuubl C  [IOMOIIBIO
AJIEMEHTapHbIX NpeoOpa3zoBaHuil. MaTpuuHbII METO]
pemenus: CJIY

Ornpenenurens KBaJpaTHOW MaTpullbl. Berduciienue
ONpeIeTUTENS.

Bbruncnenne oOpaTHOM MaTpullbl C  HOMOIIbIO
npucoeMHeHHoN Matpuubl. Merton Kpamepa nis
pewenus CJIY

AGcTpaKTHBIE BEKTOPHbIE
MPOCTPAHCTBA

BektopHoe mpoctpancTtBo. basuc u pa3MepHOCTh
KOHEYHOMEPHOT'0 BEKTOPHOT'O MPOCTPAHCTBA

H3oMoph13mM BEKTOPHBIX TPOCTPAHCTB

BekropHoe MIPOCTPAHCTBO co CKaJIIPHBIM
yMHOXeHHeM. OpToroHajgbHas CHUCTEMa BEKTOPOB.
IIpouecc oproroHanu3anuu

EBknnnoBo BEKTOpPHOE MPOCTPAHCTBO.
OpTOHOPMUPOBAHHBII 0azuc €BKJIM0BA
MIPOCTPAHCTBA

JInHeliHbIE ONIEepaTOPbI

Marpuna nuneitHoro onepatopa. O61acTe 3Ha4eHUIH
U paHr JuHeiHoro omeparopa. Anpo u aedexr
JIMHEHHOT0 OIeparopa

CoOcTBeHHBIE BEKTOpPHl M COOCTBEHHBIC 3HAYCHUS
JUHEIHOTO omnepaTopa

KonTponbHas padota Ne 4

IIpakTHUyeckue 3aHATHS — 2 KYPC, 3 ceMecTp

DJIeMEeHThI TEOPUH IPYIII

[Tonyrpynmel. Monouael. ['pynmna nmoacTaHOBOK Ha
MHO)kecTBe M. Teopema Kanu.

OTHolIEHNE CpaBHEHUs MO0 TMOATPYIIE U €ro
cBoricTtBa. Hopmanbnslii genurens. @akrop-rpynna

["omoMopdu3MbI 1 H30MOP(U3MBI TPy

ITopsinox anemenTta rpynmnsl. [{ukindeckue rpymnimsl.
Teopema Jlarpanxka

KonrtpomnbHas pabora Ne 5

DJIeMeHThI TeOPUH KOJIeLl

Nneaner konpua. CpaBHEHUS U KJIACChl BBIYETOB 10
naeany. akTop-KoabLo

Mopdusmsl Koserr.

IIpakTHyeckue 3ausaTHs — 2 Kypc, 4 cemecTp

MHoro4/eHsl

Konb11o MHOTOWJIEHOB OT OJHOW MNEPEMEHHOW HaJ
06HaCTBIO CJIOCTHOCTHU. OTHOH_ICHI/IC JNCIINMOCTHU B
KOJbI[€ MHOTOYJIEHOB




Jlenenne MHOrowjieHa Ha JABYWIEH, Teopema be3sy.
KopHau MHOrounena

Teopema 0 JdeleHMM C OCTaTKOM B  KOJIBIIE
MHOTOYJICHOB Haja mojeMm. Hawmbombmuit oOmuit
JIEJIUTENb MHOTOYJIEHOB; aIrOpUTM EBKIMaa
[IpuBoaMMBIE 1 HEMPUBOJAUMBIC HAJl JAHHBIM IOJIEM
MHOT'OUJICHBI. dopmanbHas IIPOU3BOAHAS
MHOrowieHa. KpaTHble KOpHH MHOTOYJIEHA
Cummerpuueckue  MHoOrouwiaeHbl.  I[IpakTuyeckuit
croco0 BBIPAKEHUS CUMMETPUUYECKOTO MHOTOWICHA
4yepe3 3JIEMEHTAPHbBIE CUMMETPUYECKUE

OcHoBHas Teopema anreOpsl. Pasnoxenune
MHOTOWIEHA HaJl I0JIEM KOMIUIEKCHBIX YMCENl B
IIPOU3BEJICHNE JIMHEHWHBIX MHOXHTENeH. DopMyisl
Buera

MHoOrowieHsl OT OJJHOM MepeMeHHON HaJ nojieM R
MHOrowieHsl HaJi OJIEM PAllMOHAIBHBIX YHCEIT
Pelenne ypaBHEeHUI TpEeThell U YETBEPTOM CTEEHU

AnreOpanyeckuii HaJa TIOJIEM JJIEMEHT H  €ro
MUHUMANbHBI  MHOrowieH. (OcBOOOXKIEHHE OT
Pacumpenust moJieit anredpandeckol MppalMoOHaIbHOCTH B 3HAMEHATese
JIpo0OHu.

Anrebpanyeckue U TPaHCIEHEHTHBIC Yncia

6. JABOPATOPHBIN IPAKTUKYM

JlaGopaTopHbIil MPAaKTUKYM 1O alnredpe yueOHbIM IUIAHOM HE NMPEAYCMOTPEH

7. IPUMEPHASA TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)

KypcoBoii npoekT (pabota) o anredpe yueOHbIM IIJIaHOM HE MPEyCMOTPEH

8. YA EBHO-METOAUYECKOE U UTH®POPMAIINOHHOE
OBECIIEYEHME JJUCIUITJINHbI

a) OCHOBHAas JiuTeparypa:

1. Cmonun, FO.H. AnreGpa u Teopus uucen. [Tekct]: yueoHoe mocooue / FO.H. CmonuH.-
M.: ®aunTa: Hayka, 2016.-464c.

2. Ilnenepman, JIL.b. COopHUK 3amay mo anrebpe u Teopun uucen. [Tekct]: yueOHOE
nocobue. 3-e u3a., crep./ JL.b. Illnenepman. - CII6.: U3garensctBo «Jlauby», 2018.-

224c.



0) 10MOJIHUTEJIbHAS JINTEePaTypa;

3. Kocmpuxun, A.Y. Beenenne B anreOpy. Y.2. Jluneiinas anrebpa. [Tekcr]: yueOHUK

st By30B / A.W. KoctpukuH. - M.: ®usmatiut, 2001.-272c¢.

4. Kocmpuxun, A.Y. Beenenue B anre6py. Yacte I. OcHoBBI anreOpsl. [TekcT]: yaeOHuK

st By30B. / A.W. KoctpukuH. 2-¢ u3a. ucnp.- M.: ®duszmatiur, 2004.-272c.

5. Kprouxos, H.U. Kproukosa, B.B. COopHuk 3amanmii 1o ainredpe. [Tekct]: ydueOHoe

nocobue asa By3os/ H. . Kproukos, B. B. KproukoBa. — M.: Akagemust, 2007. — 192 c.

6. Yynuna, E.M. Beenenue B anreOpy. [Tekcr]: yueOHO-METOIUYECKOE MOCOOHE st

crynentoB By30B / E.M. Uynwunua; Aunraiickas roc. akagemus oOp-s uMm. B. M.

Myxmmua. — buiick: ®I'EOY BIIO «AI'AO», 2011. - 72 c.

B) IPOrpaMMHoe o0ecrieyeHue:

1. PaGora Ha KOMITBIOTEPE MPOBOAMTCS C HCIOJIL30BAaHUEM JIUIICH3MOHHBIX BEPCUU

ornepanuonnoi cucremsr Microsoft Windows XP Prof.

2. s paboThl B OMOIHMOTEKE MCTIOIB3YETCS OOIIEBY30BCKOE JTUIICH3MOHHOE MPOTPAMMHOC

obecrieuenne «Mpbuc-64», B coctaBe KoToporo Bxomiar APM

«KaTanormaTop »,

APM

«Yuratens», APM «A nmunuctparop», APM «Komrmiekraropy», Web-Upouc (CZ39.50)
3. Jlunensuonnas nporpamma AVYII (IllaxTer) — KoMIUIEKC «IJIEKTPOHHBIC BEIOMOCTHY

r) 6a3bl TaHHBIX, HHPOPMALHOHHO-CIIPABOYHbIE H MONCKOBbIE CHCTEMBI:
1. HaumonaneHsii iudpoBoii pecype PykonTt. Pexum noctyna [http://www.rucont.ru/].
2. YHuBepcuteTckas OubmuoTexka oH-laiH. Pexum pocryma [http://www.biblioclub.ru/]. 0)

uHTepHeT-pecypesl 1. http://www.4p.ru 2. http://marketing.com.ru

n) Illepeuennb yueOHO-MeTOAUYECKOT0 O0ecTiedeHN s A5l CAMOCTOSATEIbHOI PadoThI

00y4YarIuxcs Mo JUCHUIINHE:

1. Opranuzaiusi caMOCTOATENbHOM PabOThl CTYAEHTOB B YUPEKICHHUU BBICIIEr0 0Opa3oBaHUs
[Tekct]: metonuueckue pekomenmanuu / Coct.E.b. Many3una, E.D. Hopuna; Anraiickas roc.
Axanemus o6p-1 um. B.M. [llykmuna. — buiick: ®I'BOY BITO «AT'AO», 2014. — 84 c.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

HanmeHoBaHHe OMEIEHHH 11l IPOBEICHUSI BCEX BUIOB YUEOHOM NEATENbHOCTH, IIPELyCMOTPEHHOM
y4eOHBIM IUIAHOM, B TOM YHCJIE IIOMEIICHHS Ui CAMOCTOSTENbHOI paboThl, C yKa3aHHEM MepedHs
OCHOBHOTO 000py/I0BaHHMs, YUeOHO-HATIISAHBIX MOCOOUH U MCIOJIB3YEMOTO IPOrPAMMHOTO 00eCTIeYeHH s

Anpec (MecCToToJIOKEHHE)
MOMENIEHUH 7Sl IPOBENEHUS
BCEX BUIOB Y4eOHOW [IESATENHHOCTH

MpelyCMOTPEHHOM
yueOHBIM  I1aHoM (B ciydae
peanu3aiuu 00pa3oBaTeIbHON
mporpaMMmbel B ceTeBoi  (opme
JIOTIOJIHUTENTBHO yKa3bIBaeTCs
HAaNMCHOBaHWE  OpraHW3allUk, C
KOTOpOH 3aKJIFOUEH JI0rOBOP)
Ayn. 185 Poccuiickass  ®eneparmsi, 659333,
VYueOHast ayauTopusi JUIs TPOBEACHMS 3aHATHH JIEKIMOHHOTO THIA, 3aHATHH CEMHHApCKOro Tuma, | Antaiickuii kpaidl, r. bwuiick, yi.
KypCcOBOTO INPOEKTUPOBaHUs (BBIOJHEHHS] KYpPCOBBIX paboT), TPYNIOBBIX MW HMHIMBUIyalbHBIX | Brammmupa Koponenko, n. 53
KOHCYJIbTAIIMH, TEKYLIETO KOHTPOJIS U IPOMEKYTOYHOM aTTeCTallul
Crienpanu3upoBaHHas MeOeIb.
TexHu4ecKkue cpeacTBa 00yUCHHUS: HAIMYHE MOAKIIOUCHUS K ceTH MHTepHeT, nepeHocHoe 000pyIoBaHe
Ayn. 202 CriopTuBHBIH 3a71 Poccuiickass  ®enepauns, 659333,
VuebHasi aymuTopusi IJIs TPOBEACHUS 3aHATHI JICKIMOHHOTO THIMA, 3aHATHH CEeMHHApPCKOro THMa, | AnTalickuil kpaif, r. buiick, yu.

IPYIIOBBIX ¥ HHAMBHAYAIbHBIX KOHCYJIBTALHUMN, TEKYIIET0 KOHTPOJISI H IPOMEKYTOUHOMN aTTECTALINK
CrenpanisupoBaHHasi MeOelb: CIIOPTUBHBIA HHBEHTaph, CIOPTUBHOE 000pyI0BaHHE

Bnanumupa Koponenko, 1. 53




Ayn. 212 Poccuiickass  ®enepauns, 659333,
VYuebHast aymuropust A8 IPOBEACHUS 3aHATHH JEKIMOHHOTO THIA, 3aHATHH CEMHHApPCKOro THMA, | AnTalickuif kpaif, T. bmiick, yi
KypCOBOIO MPOEKTUPOBaHHUs (BBIOJIHEHHS] KYPCOBBIX paboT), TPYNIOBBIX W HMHIMBHAYyalbHbIX | Bnamumupa Kopoienko, 1. 53
KOHCYJIbTAIMH, TEKYILEro KOHTPOJIS U IPOMEXYTOYHOM aTTecTaluu
Crenuanu3upoBanHas MeOenb. TexHHUYecKHe CpeAcTBa OOyYeHHs: HAIMYHE IIOAKIIOYEHHS K CeTH
WHrepHer, nepeHocHOe 000py10BaHKE
Ayn. 213 Macrtepckast TpyIIIOBOTO IPOSKTHPOBAHHS Poccuiickas ~ ®eneparms, 659333,
YueOHast ayAMTOPHs [JIsl IPOBEACHHS 3aHATHI JICKIIMOHHOTO THIIA, 3aHATHH CEMHHAPCKOrO THIIA, Aunraiickuii  kpail, r. buiick, yu.
KYPCOBOT'O IIPOEKTUPOBAHHUS (BBIIOJIHEHUS KYPCOBBIX paboT), IPYIIOBBIX U UHMBUAYATIbHBIX Bnanumupa Koponenko, 1. 53
KOHCYIbTallUi, TEKYIIETO KOHTPOJIS U IPOMEXKYTOUHON aTTecTalliu
CrennanusupoBanHas Mebenb. TexHuueckue cpencTsa ooydeHus: KommbioTep aj1s npenogasarens,
HPOEKTOP, JOCKA UL IIPOEKTOpA, HAIMYHE TOAKIIOYEHUS K ceT MHTepHeT, nepeHoCHOe 000py10BaHHUE.
Iepeuens nuyen3uoHHo20 Npoepammnozo obecneuenus. Pexeusumol noomeepoicoarowezo 0oKymenma
Onepayuonnas cucmema Astra Linux Special Edition penuz CMOJIEHCK Ogucnbiii nakem P7-oghuc.
Ipogeccuonanvhuiii (deckmonosas éepcus) Obyuarowuil KOHMERm no ecmecmeeHHbIM HayKam 6Uonocul,
Xumuu u uzuxe 015 yueHuka\npenooagamens
Microsoft Windows7 PRO Ne nuuensuu 47775091,
Microsoft Office7 Pro Ne nunensuun 44811748
Anmueupyc Kacnepckozo Cybnuyensuonnuiti 002060p Ne6206 om 11.12.2023 Jluyensusn Ne 9kesj-cvidu-
€s39n-3v42¢(250)
CIIO mno IJHUIEH3HOHHBIM COTJAIIEHHSM B CBOOOJHOM pacIHpOCTpaHEHHHM, B TOM 4HCIE IO
GNUGeneralPublicLicense u ananorawm:
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. 229 Poccuiickas  ®enepauns, 659333,
VYueOHast ayauTopusi JUIs TPOBEACHHS 3aHATHH JICKIMOHHOTO THIA, 3aHATHHA CEMHHApCKOro THUma, | Anraiickuii kpail, r. bBwuiick, Yy
KypCOBOTO IPOEKTHPOBAHUS (BBINOJHEHUS KypCOBBIX padOT), TPYNNOBBIX M MHAMBHAyalbHbIX | Biagumupa Koponenko, a. 53
KOHCYJIbTAaLlUH, TEKYILEro KOHTPOJIS U IPOMEXKYTOUHON aTTecTalluu
CrernpanusupoBanHas MeOenb. TeXxHIYeCKHe CpencTBa 00yUeHHs: KOMIIBIOTEPHI, HAJIMIUe MOAKITIOYEHUS K
cetu MHTEpHET, IepeHOCHOE 000pYI0BaHKE.
Ilepeuens nuyen3uoHHO20 NPOZPAMMHO20 0becneueHus. Pexkeusumul noomeepocoarowezo 0okymenma
OC Windows 10PRO /PQR OEM Konrpakr Nel9/5-DA or 18.11.2019 (ITocraBka mporpamMHo-
anmnapaTHOro komruiekca CTyieHT)
Microsoft Office - 2019 (kopoGounas Bepcus)
Jorosop noxxeprBoBanust ot 04.03.2020
Anmuesupyc Kacnepckozo Cybnuyensuonnoiii 002060p Ne6206 om 11.12.2023 Jluyenszus Ne 9kesj-cvidu-
€s39n-3v42¢(250)
Koncyastant Iliioc
JoroBop Ne26 ot 28.12.2023r OO0 «HOpxomm»
Movavi Video Editor Academic Edition 2020
JIunen3noHHEI 10TOBOP Ha MCIONB30BaHHE IPOTpaMMHOro obecreuenus ot 26.02.2021r
Movavi Photo Editor 6
JInneH3noHHbIH TOTOBP HA UCIIOJIB30BAHHUE MTPOrpaMMHOro obecrneyenus ot 26.02.2021r
ITAK NITRINO
Kontpakt Nel19/5-DA ot 18.11.2019 (ITocTaBka mporpaMMHO-aNmnapaTHOro KOMILIEKCa
Astra Linux Special Edition
LibreOffice (TekcTOBBI pesakTop, TaOIMYHEIN pelakTop, MporpaMMa MorOTOBKH TPE3eHTAINH, MEXaHH3M
noaxioueHus K BHemtHuM CYB/], BekTopHbIi rpaduueckuii penakrop, peraktop Gpopmy)
Peoaxmop pacmposeoii epaguxu
GIMP v2.8.14
Bocnpoussedenue mynomumeoua
alsa v1.0.25
VLCv2.2.2
Jlunensuonusiit moroop Ne PBT-14/1617-01-BY3 wma mpemocTaBieHHe IMpaBa HCIOIb30BAHUS
nporpaMmel it 9BM ot 09.11.2017r
CIIO 1o JHUIEH3WOHHBIM COTJAIICHHSIM B CBOOOJHOM pAcCHPOCTPAHEHHH, B TOM YHCIE 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— penaktop Tectos, LibreOffice
Ayn. 234 Poccuiickass  ®enepauns, 659333,
VYueOHast ayauTopusi JUIs TPOBEACHMS 3aHATHH JIEKIMOHHOTO THIA, 3aHATHH CEMHHApCKOro THma, | Antaiickuii kpaidl, r. bwuiick, yi.
KypCOBOTO TPOEKTHPOBAHUS (BBIMOJHEHUS KypCOBBIX pa0OT), TPYNNOBBIX M HMHAMBHAyalbHBIX | Bnagmmupa Koponenko, a. 53
KOHCYJIbTAaLlMH, TEKYIIETro KOHTPOJISI U POMEXKYTOUHON aTTecTalin
Ayn. 235 Poccuiickas  ®enepauns, 659333,
VYueOHast aymuTopusl IS TPOBEACHUS 3aHATHI JIEKIMOHHOTO THIA, 3aHATHH CeMHHApPCKOro THHa, | Anralickuii kpaif, 1. bumiick, yi.

KypcOBOTO INIPOEKTUPOBAHUS (BHINOJHEHHS KypCOBBHIX pabOT), TPYHNIOBEIX U HHAUBHAYAIbHBIX
KOHCYJbTaLlUH, TEKYILETO KOHTPOJISI U IPOMEXKYTOUHON aTTecTalluu
CrennanusupoBanHas MeOenb. TeXHHMueckMe CpeACTBa  OOyYeHHs: MHTCPaKTHBHAs —MaHENb C

BBIYUCINUTENBHEIM Os10koM ToBapuslii 3Hak: IKAP, MoOunbHEI yaeOHBIH Ki1ace (24 HOYTOyKa ¢ TeTeKKOi
JUISL XpaHCHHUS ¥ TIOA3APSIIKK) HAJIMYKe MOJKIIOUCHHS K ceTH MHTepHerT.

Ilepeuens nuyensuonno2o npoepammuozo obecneuenus. Pexeusumol noomeepicoaiouyeco 0oKymMeHma
Hrmepakmughblil KOMRIEKC C 8bIHUCAUMENbHBIM OI0KOM U MOOUNbHbIM Kpenienuem 110 1kar

Bnanumupa Koponenko, 1. 53




Konmpaxm 14-24 om 18.08.22 OO0 «PyQucnaukcy

Onepayuonnas cucmema Astra Linux Special Edition peauzs CMOJIEHCK Ogucnviii nakem P7-
oguc. Ilpogeccuonanvuuiii (Oeckmonosas éepcusi) ObyuaOwWull KOHMEHM NO eCmecmeeHHbLM
Haykam buono2uu, Xumuu u gusuxe 0is yuenuka\npenooagameis

Konmpaxm Ne9-24/2022 om 16.08.2022 OO0 Vmuka

Anmuesupyc Kacnepckozo Cybnuyensuonnsiii 002060p Ne6206 om 11.12.2023 Jluyenszus Ne 9kesj-cvidu-
€s39n-3v42¢(250),

CIIO 1o JMIEH3HOHHBIM COIJIAIICHHSM B CBOOOJHOM pACIpPOCTPAHEHHH, B TOM 4YHCIE II0
GNUGeneralPublicLicense u ananorawm:

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 tecrtos, LibreOffice

Ayn. 239

VyeOHast ayauTOpus JUIsL NPOBEICHUS 3aHATUH JIGKIMOHHOTO THIIA, 3aHATHH CEMHUHApPCKOTO THIIA,
KypCOBOrO  IPOEKTHUPOBAHHUs  (BBINOJIHCHHS KypCOBBIX pabOT), TIPYNNOBBIX M  WHAMBHIYaJIbHBIX
KOHCYIbTallUi, TEKYIIETO KOHTPOJIS U IPOMEXKYTOUHON aTTecTalliu

CreuunanusupoBanHas Mebenb. TeXHuUYecKHe cpeacTBa 00y4YeHUs: MOOUIIBHBIH MPOTrpaMMHO-
anmapatHblid KoMIuieke HOyTOyk Acer Nitro5 AN

HOYymMOYKU

Tlepeuens nuyensuonnozo npozpammuozo obecneyenus. Pexeusumol

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

MHTEepaKTUBHBIN KOMILIEKC C BBIYUCIUTEIbHBIM OJIOKOM U MOOMIBbHBIM KpemieHueMm 10 Xpanurenn
3HaHUHI

Jlerckuil pa3BUBAIOIIMHA HHTEPAKTUBHBIM IPOrPaMMHBINH KOMIUIEKC

Kontpakr 35-DA ot 10.11.21 UII KyumoB Anekceit AHATOIbEBUY

Anmusupyc Kacnepckozo Cy6auyensuonnsiii 0o206op Ne6206 om 11.12.2023 Jluyenszus Ne 9kesj-cvidu-
€s39n-3v42¢(250),

CIIO 1no IHUIEH3HOHHBIM COTJAIIEHHSM B CBOOOJHOM pacIHpOCTpAaHEHHHM, B TOM 4HCIE 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— pemakTop Tecros, LibreOffice

Poccuiickas ~ ®enepanus,
Aurraiickuii  kpaid, r. buiick,
Bnanumupa Koponenko, 1. 53

659333,

YL

Ayn. 240

VYueOHast ayauTopusi JUIs NPOBEACHUS 3aHATHH JIEKIMOHHOTO THIA, 3aHSATUH CEMMHApPCKOIO THIIA,
KypcOBOTO INPOEKTUPOBAHUs (BHIOJIHEHHS KYpPCOBBIX pa0oT), TpPYNIIOBEIX W  HHAWUBHIYaJIbHBIX
KOHCYJIbTAIH, TEKYIIEro KOHTPOJIS X IPOMEKYTOYHOI aTTeCTallun

CrenuanusupoBanHas meOens. TexHuueckue cpencrsa o0ydeHHs: MOOMIIBHBIA MPOrpaMMHO-aNMapaTHBIN
komruiekc Hoytoyk Acer Nitro5 AN noym6yxu

Kontpakt Ne33-DA/2021 ot 08.11.2021 OO0 «Kommnanust I'paut CepBrc»

Tepeuens nuyen3uoHHo20 npopammHozo obecneyenus. Pexeusumel noomeepicoaroujeco OOKyMeHma
Omnepannonnas cuctema OC Windows 10PRO /SP Only USB RS BOX KonTtpakT ot 03.12.2021
Nel4\1 OO0 «Ilapyc Ilmoc»

VHTepaKTUBHBIH KOMIIIEKC C BBIYMCIUTENBHBIM 0710KOM n MOOGHIbHBIM Kpertennem [10 Xpauutenn
3HaHUH

JleTckuit pa3BUBalONIMN UHTEPAKTUBHBIM MTPOTPAMMHBIN KOMIIIIEKC

Kontpakt 35-DA ot 10.11.21 UII KynmoB Anekceit AHATOIbEBUY

Antusupyc Kacnepckoro Cy6mmnensnonHsiid gorosop CI[-000089960t 12.12.2022 JIumensus Ne 26FE-
221215-105649-5-36788(250

CIIO no NHMIEH3WOHHBIM COTJAIIEHHUSIM B CBOOOJAHOM pAacHpOCTPAHEHHH, B TOM YHUCIE IO
GNUGeneralPublicLicense n aranoram:

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

Poccuiickass  ®enepanus,
Aunraiickuii  kpaii, 1. buiick,
Bnannmupa Koponenko, 1. 53

659333,

yiL.

Ayn. 315 KoMnbloTepHbIi Kilace

Vuebnas ayauTopus Jid TPOBEACHUSA 3aHATHH JICKIITMOHHOT'O THIIA, 3aHATHH CEMHUHAPCKOro THIIA,
KYPCOBOTO TPOEKTHPOBAHUS (BBIMOJHEHUS KYPCOBBIX pPa0OT), TPYNNOBBIX M HMHAWBHIYAIbHBIX
KOHCYJbTAIMH, TEKYIEro KOHTPOJIS U NPOMEXYTOUHOI aTTecTanun

CneunanmupOBaHHaﬁ mebenb. Texuuyeckue cpeacTea 06yqe1-n/m: KOMITIBIOTEPBI, HAJTMIUE TTOAKIIIOUYCHUS K
cetu MHTEpHET, IepeHOCHOe 000pyAOBaHNE

[lepeueHs MTUIIEH3HOHHOTO MPOTrPaMMHOTO 00ecedeHHs. PEeKBU3NTHI MOATBEPIKAAIOIIETO JOKYMEHTa

OC Windows 10PRO /SP Only USB RS BOX

Kontpakt ot 03.12.2021 Ne14\1 OOO «Ilapyc ITirocy»

AntuBupyc Kacnepckoro Cybmunenznonnsiii morosop Ne6206 ot 11.12.2023 Jluuensust Ne 9kesj-cv7du-
€s39n-3v42c(250)

CIIO no NHMIEH3WOHHBIM COTJAIIEHHUSAM B CBOOOZHOM pAaclpoOCTPaHEHHH, B TOM YHUCJIE IO
GNUGeneralPublicLicense un 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 Tecrtos, LibreOffice

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

659333,

yiL

Ayn. 317

VYueOHast ayauTopusi JUIs TPOBEACHUS 3aHATHH JICKIMOHHOTO THIA, 3aHATHH CEMHHAPCKOTo THIIA,
KypCcOBOrO MPOCKTUPOBAHUs (BBIMOJIHEHHS KYPCOBBIX pa0oOT), TPYNIOBBIX W HMHIMBUIYaJbHBIX
KOHCYJIbTAllMH, TeKYLIEr0 KOHTPOJISL M POMEKYTOYHOM aTTeCTallul

Poccuiickas  ®enepanus,
Anraiickuii  kpaid, r. buiick,
Bnanumupa Koponenko, 1. 53

659333,

yiL




Ayn. 318 Aynutopust MeXKAUCIUILTHHAPHOTO IPOSKTHPOBAHNUS

VYueOHast ayauTopusi JUIs NPOBEACHHS 3aHATHH JIEKIMOHHOIO THIA, 3aHATHH CEMHHAPCKOIrO THIIA,
KYpCOBOI'O IPOEKTHPOBAHUS (BBIOJIHEHUS KYpPCOBBIX pabOT), TPYNNOBBIX M  HMHAMBHIYaJIbHBIX
KOHCyJ'IBTaIII/Ii//I, TEKYIIETO KOHTPOJIA U HpOMe)KyTO‘IHOfI arTecTanunu

CrneuunanusupoBanHnas Mmebenb. TexHnueckne cpeacTBa o0yuenus: VHTepaKTUBHBIA KOMILIEKC C
BBIUHCIUTEIbHBIM 0J10KOM U MOOHIbHBIM KpemieHnem [10 Ikar Notebook

Ilepeyens nuyeH3UOHHO20 NPOPAMMHO20 obechedenus. Pexeusumbl

Konrpakr 29-0A ot 12.11.21 OO0 «Py/lucriauke»

Anrusupyc Kacnepckoro Cy6umuensuonssiit joroop Ne6206 ot 11.12.2023 JIuuensus Ne 9kcesj-cv7du-
€s39n-3v42¢(250)

CIIO mo JMIEH3HMOHHBIM COTJIAIICHHUSAM B CBOOOJHOM pAacCIpPOCTPAHEHHUH, B TOM 4YHUCIE II0
GNUGeneralPublicLicense u ananorawm:

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 tectoB, LibreOffice

Poccmiickas  ®enepaumns, 659333,
Aunraiickuii  kpail, r. buiick, yu.
Bnanumupa Koponenko, 1. 53

Ayn. 319 Jlabopatopusi «OHaiiH — 00pa3oBaHUs»

VyeOHast ayauTOpust JUisi TPOBEICHHUS 3aHATHH JIEKIMOHHOIO THIIA, 3aHATHH CEMHHApPCKOTO THIIA,
KypCOBOTO IPOCKTHPOBAHHUs  (BBINMOJIHCHHS KypPCOBBIX paboT), TPYIIOBBIX W  WHAMBHIYaIbHBIX
KOHCYJIbTAIHH, TEKYILEro KOHTPOJIS U IPOMEXYTOYHOI! aTTecTallun

CrenunanusupoBanHas MeOenb. TexHnueckne cpencTsa o0ydeHns: NHTepaKTHBHBIN KOMILIEKC C
BBIYMCIIUTEIBHBIM O10KOM U MOGHIIBHBIM Kpemternem 10 Ikar

Kontpakt 14-DA ot 18.08.22 OO0 «Py/ducrimkc»

4 mobunvhbix Komnviomeprwvix kiacca DEPO VIP 1530

KontpakT Ne9-DA/2022 ot 16.08.2022 OO0 Ymuka

Tepeuens nuyensuonnozo npospammuozo obecneyenus. Pexeusumot

Omnepannonnas cuctema Astra Linux Special Edition penus CMOJIEHCK Oducwusiit maker P7-
oduc. IIpodeccuonanpuslii (feckromnonas Bepcus) OOydaromuii KOHTEHT 10 €CTECTB CHHBIM HayKaM
Ouosorum, XUMUK U Gpusuke 1uisl yueHuka\penoaaBaTess

Awntusupyc Kacnepckoro Cy6nuuen3uonssiii gorosop Ne6206 or 11.12.2023 Jlunensust Ne 9kesj-cv7du-
€s39n-3v42c(250)

CIIO 1no JHUIEH3HOHHBIM COTJAIIEHHSM B CBOOOJHOM pacIpOCTpaHEHHHM, B TOM 4HCIE IO
GNUGeneralPublicLicense u ananorawm:

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

Poccuiickass  ®enepauns, 659333,
Auraiickuii  kpaii, r. buiick, ym.
Bnagumupa Koponenko, 1. 53

Ayn. 320

VuebHast ayauTopust Jid TIPOBEACHUSA 3aHATHI JICKITMOHHOT'O THIIA, 3aHATHI CEMHUHAPCKOro THIIA,
KypCOBOTO TPOEKTHPOBAHUS (BBIMOJIHEHUS KYpPCOBBIX pPabOT), TPYNNOBBIX W  WHAUBHIYaJbHBIX
Koncynmaum?r, TEKYILIETO KOHTPOJIA U HpOMe)KyTO‘IHOﬁ aTrTecTaluun

Crenpani3upoBanHass MeOenb. TeXHHYeckne CpeicTBa OOYYCHWS: WHTEPAKTHBHBIH KOMIUIGKC C
BBIYUCIIUTEIHHBIM OJIOKOM M MOOMIBHBIM KpCIUICHUEM, HATMYUEC MOJKITIOUYCHUA K CETH I/IHTepHCT.
Ilepeuensb nuyen3uonno2o npospammuo2o obecneverus. Pexeusumul noomeepoicoaroueco 00Kymenma
HHmepakmueHulli KOMRIEKC C 8bIUUCIUMENbHBIM OLOKOM U MOOULbHbIM Kpennenuem 110 |kar
Koumpaxm 14-24 om 18.08.22 OO0 «Py/lucnauxcy

Antuupyc Kacnepckoro Cybnuyensuonnsiii 0o2osop Ne6206 om 11.12.2023 Jluyensus Ne 9kesj-cvidu-
€s39n-3v42¢(250)

CIIO no NHMIEH3WOHHBIM COTJAIIEHHUSAM B CBOOOJAHOM pAacHpOCTPAHEHHH, B TOM YHUCJIE 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- penaktop tectoB, LibreOffice

Poccuiickass  ®enepauns, 659333,
AnTaiickuii kpail, T. Dbuniick, ym.
Brnanumupa Koponenko, 1. 53

Ayn. 321

YueGHast ayauTopus Jid TPOBEACHUSA 3aHATHH JICKIITMOHHOT'O THIIA, 3aHATHH CEMHUHAPCKOro THIIA,
KYpCOBOTO TPOEKTHPOBAHUS (BBIOJIHEHUS KYPCOBBIX pPa0OT), TPYNNOBBIX M  WHAUBHIYaJbHBIX
KOHCyJ'[BTaLIPIﬁ, TEKYILIETO KOHTPOJIA U npome)lcy'rotmoﬁ aTTecTanuu

CrenpanmisupoBanHass MeOenb. TexHHUYEeCKHe CpencTBa OOYYCHHS: MYyJIbTUMEIHOKOMIUIEKT, HOYTOYK,
HAJIWYHUC IMOJKIIOYCHHUA K CETH I/IHTepHeT.

Ilepeueny nuyen3uonno2o npoepammnozo obecneuenus. Pexeusumuvl noomeepoicoarowezo 0okymenma
MobunbHbLIL Komnblomephbiii kiacca RAYbook - 16um OC Windows 10PRO PQR OEM

Koumpaxm Ne30-24 om 01.11.21 OO0 «L{MUT»

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

CIIO no NHMIEH3WOHHBIM COTJAIIEHHUSAM B CBOOOZHOM pAaclpOCTPAHEHHH, B TOM YHUCJIE IO
GNUGeneralPublicLicense u ananorawm:

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

Poccuiickass  ®enepauns, 659333,
Anraiickuii kpailf, 1. buiick, yim
Bnanumupa Koponenko, 1. 53

Ayn.340 KoMnbloTepHBbIii ki1ace

VyeOHast ayauTOpus JUIsL TPOBEIACHUS 3aHATUH JIGKIMOHHOTO THIIA, 3aHATHH CEMHUHAPCKOTO THIIA,
KypCOBOrO  IPOEKTUPOBAHUs  (BBIMOJIHEHHS KypPCOBBIX paboOT), TPYNIOBBIX W  HWHIAWBUIYAIbHBIX
KOHCYIBTAalllH, TEKYIIETO KOHTPOJIS U IPOMEKYTOUHON aTTecTalliu

Poccmiickas ®epepauus, 659300 T.
Anraiickuii  kpail, r. buiick, yu.
Bnanumupa Koponenko, 1. 53




CrenuanusupoBanHasi MeOenb. TeXHHUYECKHE CPEACTBA O0YUCHHS: KOMITBIOTEPbI, HAJIMYUE MOAKIIOUCHHUS K

cetu MHTEpHET, IepeHOCHOE 000pyAOBaHUE

Ilepeuenb nuyen3uonHo020 nPospammHo2o obecneyenus. Pexeusumol noomeepoicoaioujeco doKymenma

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

Knace VR: KonTpakt Ne 19/2 — DA ot 18.11.2019

Anmusupyc Kacnepckoco Cybauyensuonnwiii 0o2oéop Ne6206 om 11.12.2023 Jluyensus Ne 9kesj-

cv7du-cs39n-3v42¢(250)

Komnac 3D v19 (10 pabouux mecm) Cybauyenzuonnuiii 0o2cosop Ne 3ck-20-0038 om 02.03.2020e.
Astra Linux Special Edition

LibreOffice (TekcToBblii pegakTop, TaOIMYHBIA PEIAKTOP, IPOrpaMMa IOATOTOBKH [PE3eHTALMM, MEXaHU3M

noakmoueHus k BHemHUM CYB]I, BeKTOpHBIH Ipaduueckuii pefakTop, peraktop Gpopmyi)

Peoaxmop pacmposoii epapuxu

JIuuensuonnsiii  gorosop Ne PBT-14/1617-01-BY3 Ha mnpejgocTaBieHHe MpaBa HCIOJIb30BAHUS

nporpaMmsl aiust 9BM ot 09.11.2017r.

18.11.2019 (ITocTaBka nporpaMMHO-arnmnapaTHOro komiuiekca CTyieHT)

AKT npuema nepenauu mnpas 25.02.2022r.

CHO IO JIMOCH3HOHHBIM COTJIAIICHUAM B CBO6OZ[HOM pacnnpoCTpaH€HUH, B TOM 4YHCIE IIO

GNUGeneralPublicLicense u ananoram: 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 nnu 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, Ilensep, ictnzor, InternetCensor, Non Vigual Desktop Access

(NVDA) Aiipen v2.3— pepaktop tectos, LibreOffice

Ayx. 407
y‘{e6Haﬂ ayauTopus Jid TIPOBEACHUSA 3aHATHH JICKIITMOHHOT'O THIIA, 3aHATHH CEMHUHAPCKOro TuIia,
KYpCOBOT'O IPOEKTHPOBAaHUS (BBINOJIHEHUS KypPCOBBIX pPabOT), TPYNNOBBIX M  HMHAMBHIYaJbHBIX
KOHCYJIbTAIMH, TEKYILEr0 KOHTPOJIS U IPOMEXYTOYHOH aTTecTaluu

CrenpanusupoBanHas Mebenb. TexHHUYeCKHe cpelncTBa OOy4YeHHS: KOMIIBIOTEp JUIS IIperojaBaTels,
MIPOEKTOP, KPaH JUIsl IPOEKTOpa, HAIMYUE MOAKIIOYEHUs K ceTh MHTepHeT, nepeHoCHOe 000pyI0BaHue.
Ilepeuens nuyensuonnozo npospammmozo obecneuenus. Pexsusumor Microsoft Windows7 PRO 44718194,
Microsoft Office7 Pro 44039700,

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

CHO II0 JIMOCH3HMOHHBIM COTJIAICHUAM B CBO6OZ[HOM pacnpoCTpaH€HHUH, B TOM 4YHCIE IIO
GNUGeneralPublicLicense u ananorawm:

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

Poccmiickas  ®enepauns, 659333,
Anraiickuii  kpaif, 1. buiick, yi.
Bnanumupa Koponenko, 1. 53

Ayn. 409

Ka6uuer K.JI. VIIrnackoro /koMHaTa Ui COBEIAHIS IKCIIEPTOB.

CrennanusnpoBanHas MeOenb. TexHUYECKHe cpecTBa 00ydeHHs:: HHTepaKTHBHBIN kommuieke NexTouch,
Kamepa, ayJHOCHCTEMA.

IlepeueHp TUIEH3UOHHOTO porpammuoro obecredenuss BOOCO Demoexam.

Poccmiickas  ®enepauuns, 659333,
Anraiickuii  kpaif, r. buiick, ym.
Bnannmupa Koponenko, 1. 53

Ayn. 410

DKcrepTHasi KOMHATa.

Crenuanu3upoBaHHast Me6Gelb: 4 KOMNBIOTepa, HAYIIHUKHU, KOJIOHKH, ayAHOCHCTEMA.
Iepedens nuneH3noHHOr0 porpammHoro obecriesennss BOOCO Demoexam.

Poccmiickass  ®enepauns, 659333,
Anraiickuii  kpait, r. buiick, ym.
Bnanumupa Koponenko, 1. 53

Ayn. 411

VyebOHast ayIuTOpHS JUIS TPOBEICHNUS TPO(PECCHOHANBHBIX AeMOHCTPAIIMOHHBIX SK3aMEHOB.
CrennanusupoBantas MeOenb. TexHudeckue cpeicTBa 00yueHHs: MHTEPAaKTUBHBIA kommuieke NexTouch,
Kamepa, ayJIMOCUCTEMA.

Iepeuens nuneH3noHHOTrO TporpaMMHoro obecriedennss BOOCO Demoexam, ITAK kypatopa.

Poccuiickass  ®enepanns, 659333,
AnTaiickuii kpail, T. Dbuniick, ym.
Brnanumupa Koponenko, 1. 53

Ayn. 414

yqe6Haﬂ ayauTopus Jid TPOBEACHUSA 3aHATHH JICKIITMOHHOT'O THIIA, 3aHATHH CEMHUHAPCKOIro THIIA,
KYpCOBOTO TPOEKTHPOBAHUS (BBIOJIHEHUS KYpPCOBBIX pPa0OT), TPYNNOBBIX W  WHAUBHIYaJbHBIX
KOHCyJ'IBTaLIPIﬁ, TEKYILIETO KOHTPOJIA U ]'[pOMe)KyTO'—IHOﬁ aTTecTalunu

Crenpani3upoBanHass MeOenb. TeXHHYecKHe CpencTBa OOYYeHWs: WHTEPAKTHBHBIH KOMIUIGKC C
BBIYUCIIUTEIBHBIM OJIOKOM M MOOMIBHBIM KpCIICHUEM, HAJIMYUC IMMOAKITIOYCHUA K CCTH I/IHTepHeT.
Hepeqeﬂb JAUYEHZUOHHO20 NPOcPAMMHO20 OGECHEVEHM}L Pexeuzumul nOdeepDICOalOW@ZO 00KyMeHma
I/IHmepaKmu(;Hblﬁ KOMNJIeKC ¢ 6bldUciumelbHblm 6]701('0/\4 u ﬂlOﬁuﬁlebl}Vl KpenjieHuem 110 Ikar
Notebook

Koumpaxm 29-24 om 12.11.21 OOO «Py/Jucnaukcy

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

CIIO mo JJUNEH3UOHHBIM COTJIAIIICHUAM B CBOGO}IHOM pacnopocTpaH€HHH, B TOM 4YHCJIE II0
GNUGeneralPublicLicense u ananorawm:

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

Poccuiickass  ®enepauns, 659333,
Anraiickuii kpailf, 1. buiick, yim
Bnanumupa Koponenko, 1. 53

Ayn. 416
Y‘{66Ha${ AyIUTOpUsa  [Jid  TPOBECACHUSA 3aHATHH JICKIIHOHHOI'O THIIA, 3aHATHI CEMHHAPCKOIr'o THIIA,

Poccuiickass  ®enepauns, 659333,
Anraiickuii  kpaii, r. bBuiick, ym.




KypCcOBOIO MPOCKTUPOBAHUs (BBIOJIHEHHS KYPCOBBIX  padorT),
KOHCyHLTaHHﬁ, TEKYIIETO KOHTPOJIS U HpOMe)KyTO‘IHOfI aTrTeCTalunu
CrneunanusupoBanHas Mebenb. TexHudeckue cpeictBa oOydeHus: TeneBu3op LG, HOyrOyk Hamuume
MOJKJIFOYEHHS K ceTH MIHTepHeT.

Iepeuens nuyen3uoHHo20 Npoepammnozo obecneuenus. Pexeusumol noomeepoicoarowezo 0oKymenma
Hnmepaxmusnsiii cmon IRBIS I10 Microsoft Win 10 Professional

Koumpaxm 44-24 om 22.11.21 OO0 «Texnonozuu unnosayuu»

Anmusupyc Kacnepckozo Cy6nuyensuonnviii 0o2o8op Ne6206 om 11.12.2023 Jluyensus Ne 9kesj-cvidu-
€s39n-3v42¢(250)

CIIO mo JMIEH3HMOHHBIM COTJIAIICHHUSAM B CBOOOJHOM pAacIpPOCTPAHEHHUH, B TOM 4YHUCIE 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

TPYNIIOBBIX W HWHAUBUAYAIBbHBIX

Bnanumupa Koponenko, 1. 53

MEJIATOTMYECKHI TEXHOIAPK «KKBAHTOPUYM UM. K.JI. YIHIHHCKOI' O»
MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHUE KABUHETOB

HaumMeHnoBanue noMeIieHui Uis IpOBEACHHUS BCEX BUIOB Y4EOHOU IESTENILHOCTH, IIPEyCMOTPEHHON
y4eOHBIM IUIAHOM, B TOM WYHCJIE IOMEINEHHS JUIi CaMOCTOSTEIBHOW paboThl, C YyKa3aHHEM IIEPEUHS
OCHOBHOT'O 000pyI0BaHHMs, Y4eOHO-HATIISAHBIX MOCOOUI U MCIIOJIb3yEMOT0 POrPAMMHOTO 00eCTICYeHH S

Anpec (MECTOIOIOKEHHE)
TIOMEICHUH JUIS IPOBEICHUS

BCEX BHUIOB y4eOHOH MesTeIbHOCTH
MPEAYCMOTPEHHON

y4eOHBIM  IUIaHOM (B
peanu3aimn o6pa3oBaTeIbHOM
nmporpamMmbl B ceTeBO  (opme
JIOTIOJTHUTEIIEHO YKa3bIBaeTCs
HaHMEHOBAaHWE  OpraHM3alliM, C
KOTOpOH 3aKJIFOYEH JI0TOBOP)

cirydae

Ayn. 1-102

Kabuner Juist mpoBeeHNs 3aHATHI TEXHOJIOTHYECKOI HAaNlPaBIEHHOCTH

Komrutekt yueGHoi Mebenu.

TexHudyeckue CpeACTBa: HMHTEPAKTHBHBIM KOMIUIEKC C BBMHUCIHTENBHBIM OJOKOM M  MOOMIBHBIM
KpeIUIeHHeM, HOYTOYKH, 00pa30BaTeNbHBII KOHCTPYKTOP C KOMIUIGKTOM JaTYHKOB, 0Opa3oBaTeIbHBIA
HaboOp MO MEXaHWKE, MEXAaTpPOHUKE M POOOTOTEXHUKE (6 KOMIUIEKTOB), 0Opa3oBaTeNbHBIM HAaOOp 110
JNIEKTPOHHKE, 3JIEKTPOMEXaHHKE W MHUKPOIIPOLIECCOPHOH TeXHUKE, 00pa3oBaTeNbHbIH HA0Op UL M3ydeHHs
MHOTOKOMITOHEHTHBIX POOOTOTEXHHYECKHX CHCTEM M MAHUITYJIIHOHHBIX POOOTOB, KOMIUIEKT IS
U3y4YEHUsI OIEPAI[MOHHBIX CHCTEM PEalbHOr0 BPEMEHH M CHCTEM YHPAaBICHHS ABTOHOMHBIX MOOMIBHBIX
POOOTOB, YEeTHIPEXOCEBON yIEOHBIH POOOT-MaHUITYIISITOP C MOAYJIBHBIMUA CMEHHBIMH HacaJKaMH, KOMIUIEKT
moneil M COpPEBHOBATENBHBIX JJIEMEHTOB, O00Pa30BaTENBHBI MOXYNb [UIS YIIIyONEHHOTO W3ydeHHUs
MexaHHKH, MexaTpoHuku n CAY, mabGopatopust HCCIEOBAHUS OKPYXAOIIEH CPE/bl, albTCPHATHBHBIX
HCTOYHHKOB JHEPIWH, MAaTepPHAOB M WH)XCHEPHBIX KOHCTPYKLHUH, aBTOHOMHBIH POOOT MaHHMITYJIATOp C
KOJIeCAMH  BCCHANPABICHHOIO  JBIDKCHHs, 0a30BBI  pOOOTOTEXHMYECKHH  HabOp,  pecypCHBIH
poGoToTexXHUYECKUiT HabOp, AATYHK L[BETa 0A30BOr0 POOOTOTEXHHMYECKOr0 Habopa, yabTPa3ByKOBOM JaTYHK
6a30BOT0 POOOTOTEXHNYECKOTO HAbOpa, 3apsHOE YCTPOWCTBO, 0Opa3oBaTENbHBIA HA0Op MO HM3YYECHHIO
TEXHOJOTHH pEBEPCHBHOTO WHKHHHPUHIA, O0Opa3oBaTeNbHBIH HAOOp MO M3YYEHHIO aJIUTHBHBIX
TEXHOJIOTHIT M OBICTPOTO NPOTOTHIMPOBAHMS, CTAHOK J1a3ePHONH PE3KH C YHCIOBBIM HPOTPAMMHBIM
YIIpaBJICHUEM U CHCTeMON (QHIbTpamiy BO3IyXa.

Ilepeuensb nuyen3uonno2o npospammuo2o obecneverus. Pexeusumul noomeepoicoaroueco 00Kymenma

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

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

Ludpossie naboparopuu no pusuke, xumuu, buonoruun [10 Releon Camera 1.1, Releon Lite 3.63 Kourpakr
51-5A ot 30.11.21 OO0 «KoHcTaHTa»

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

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

udpoBbie MUKPOCKOIIBI

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

VIHTepaKTHBHBIH KOMIUIEKC C BBIYHCIHTEIBHBIM OJIOKOM U MOOMIBHEIM KperutenueM 110 Ikar
Notebook Koutpakr 29-3A ot 12.11.21 OO0 «Pylucmukcy»

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

Cranok masepHoii pesku ¢ UIIY wu cucremoit ¢uubTpamuu Bo3ayxa  (oOiadHbIH
www,gweikecloud.com) Kortpakt Nel0 ot 18.10.2021r. OO0 «YK «Boctounas Cubupb»
AntuBupyc Kacnepckoro Cybmunenznonnsiii gorosop Ne6206 ot 11.12.2023 Jluuensus Ne 9kesj-cv7du-
€s39n-3v42c(250)

CIIO mno /IHIEH3HMOHHBIM COTJANICHHUSIM B CBOOOJHOM pacmpoOCTpaHEHHWH, B TOM YHCIE IO
GNUGeneralPublicLicense u ananoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager, Libre
Office

pexuM

Poccuiickass  ®enepanus, 659333,
Anraiickuii  kpaif, 1. buiick, yi.
Bnanumupa Koponenko, 1. 53

Ayn. 1-103

Kabuuer [u1st 3anvcu BeOMHAPOB M NIPE3EHTALMOHHOTO KOHTEHTA

KowmmiekT yueOHol Mebemnu, GumaapT.

TeXHUYEeCKHE CPEACTBA: CTYAMS AV CO3MAHHUS IPE3CHTAIHil/OHIaiiH-BeOMHAPOB /IEMOHCTPALNY OIBITOB,
YK®-npoekTop, KperuieHne, HoyTOyk 1 MarHUTHO-MapKepHOE MOKPbITHE.

Ilepeuens nuyensuonno2o npoepammuozo obecneuenus. Pexeusumol noomeepicoaiouyeco 0oKymMeHma
IIpeseHTaOHHOE 000PYIOBAHHE

Poccmiickas ~ ®enepaumns, 659333,
Anraiickuii  kpail, r. buiick, yu.
Bnanumupa Koponenko, 1. 53




ITAK TeneBuneo/lara, Buneo/ucraur 10 Microsoft Win 10 Professional Kourpakr 8-DA ot 27.09.21
000 «TCH-Cub»

Anrusupyc Kacnepckoro Cy6umuensuonssiii joroop Ne6206 ot 11.12.2023 Jlunensus Ne 9kesj-cv7du-
€s39n-3v42¢(250)

CIIO 1o JJUOCH3UOHHBIM COTJIAICHUAM B CBO60[[HOM pacnnpoCTpaH€HUH, B TOM 4YHCIE IIO
GNUGeneralPublicLicense u ananoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager, Libre
Office

Ayn. 1-107 - 1-111

Kabuner 11 npoBeieHus 3aHATUI €CTECTBEHHO-HAyYHOW HANpaBJIEHHOCTU

KowmutekT yueOHoM MeGemu.

KowmmzekT nabopaTopHoii MeOe.

TexXHUYECKHE CPEACTBA: HMHTCPAKTHBHBI KOMIUIGKC C BBIYHUCIUTEIBHBIM OJOKOM M MOOWIBHBIM
KpCIUICHHEM, BCTPOCHHBIC BBIMHUCIMTENbHBIC OJIOKH, LU(POBbIE J1abopaTopuu MO XUMUH (0a30BbIH
ypoBeHb), Ouonorun (0a30BBIH ypoBeHB), (U3NKe (CTAHAAPTHBIH YpPOBEHB), YUeOHO-HCCIENOBATENbCKAs
nabopatopusi ONOCHTHATIOB M HEHPOTEXHOIOTHIA, MUKPOCKOITBI LI(POBBIE, 1TabopaTopHOE 000PYIOBAHHUE 110
¢usuke, o xumuw, anmnapat Kumma, 6aHst koMOHHUpOBaHHast 1JabopaTopHasi, 103aTop THII 1, go3aTop THH 2,
[103aTOp TUII 3, MarHUTHAs MEIIaiKa, KOJOBI, CTEPUIM3ATOp AU J1abOpAaTOPHOM MOCYIbI BO3MYIIHBIH,
KOMIUIEKT W3/enuii u3 kepamukd, dapdopa u ¢asHca, HabOp MPOOHPOK, Halla KPHCTAIUIH3ALMOHHAS,
KOMIUIEKT MEPHBIX KOJIO, IPOOHPKH.

Ilepeuens nuyeH3UOHHO20 NPOPAMMHO20 obechederus. Pexeusumsl noomeepiucoaioueco OoKymMeHma
Ludpossie naboparopuu no $pusuke, xumuu, buonoruun [10 Releon Camera 1.1, Releon Lite 3.63 Konrpakr
51-DA o1 30.11.21 OOO «KoHcTaHnTa»

VueOHo-HCcCenoBaTelbcKie 1abopatopin GHOCHTHAIOB U HeliporexHomoruit 1O BiTronies Studio 5.1.10
Konrpakt 5-3A ot 23.09.21 OO0 «CrenKoMIIIeKkT

MHTEepaKTUBHBIH KOMIUIEKC C BBIYMCIUTEIbHBIM 0J10KOM U MOoOUIbHBIM Kperutenuem 10 Ikar
Notebook Koutpakr 29-3A ot 12.11.21 OO0 «Py/lucrummke»

Awntusupyc Kacnepckoro Cy6nuuen3uonssiii gorosop Ne6206 or 11.12.2023 Jluuensust Ne 9kesj-cv7du-
€s39n-3v42¢(250)

CIIO mo JWMIEH3HOHHBIM COTJIAIICHHSM B CBOOOJHOM pAacIpPOCTPAHCHHH, B TOM 4YHCIE IIO0
GNUGeneralPublicLicense u ananoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager, Libre
Office

Poccmiickass  ®enepauuns, 659333,
Aunraiickuii  kpail, r. buiick, yu.
Bnanumupa Koponenko, 1. 53

TEXHOITAPK YHUBEPCAJIbHBIX EJAIOr' MYECKAX KOMITETEHIIAN
MATEPUAJIBHO-TEXHUYECKOE OBECIHIEYEHUE KABMHETOB

HaumMeHnoBanue noMeIieHui Uis IpoOBEACHHUS BCEX BUIOB Y4EOHOU IESTENILHOCTH, IIPEyCMOTPEHHON
y4eOHBIM IUIAHOM, B TOM WYHCJIE IOMEINEHHS JUIi CaMOCTOSTEIBHOW paboThl, C YyKa3aHHEM IIEPEUHS
OCHOBHOT'O 000pYIOBaH¥s, y4eOHO-HATLIIHBIX II0COOUIT M HCIIOIb3yEeMOT0 IPOrPaAMMHOTO 00eCTIeUeHHUS

Anpec (MECTOIOoIOKEHHE)
TIOMEICHUH JUIS IPOBEICHUS

BCEX BHUIOB Yy4eOHOH MesTeTbHOCTH
TpeyCMOTPEHHON

y4eOHBIM  IUTaHOM (B
peanm3anmn o6pa3oBaTeIbHOM
nporpamMMmbl B CE€TeBOH  (opme
JIOTIOJTHUTETEHO yKa3bIBaeTCs
HaHMEHOBAaHWE  OpraHM3alllid, C
KOTOpOH 3aKJIFOUEH JI0rOBOP)

ciydae

Ayn. 154-167

TexHOMapK yHUBEPCATBHBIX MEAArOTHIECKHX KOMITETEHIINH

KowmrutekT yuebHoii Mebernu, hrumiapT.

Texunueckne cpescTBa: ATOMHBIE CIIEKTPHI JIBY3JIIEKTPOHHBIX cructeM He, Hg,

Kamepa JUIs TPHHOTYIISIPHBIX MUKPOCKOTIOB,

KOMILIEKT 71 IIPOBEACHUSI SKCIIEPUMEHTOB IO Ty4eBOIl IUarHOCTUKE U BU3yallH3ally,
TIPOTrpaMMHO-aMIapaTHEIH KOMIUIEKC TOIOrpauuecKoro N3ydeH!s CTPOSHNS OpraHu3Ma JelloBeKa,
pecypcHEIil HabOp aHaiM3a MaTepHajoB I MPOBEICHMS SKCIIEPUMEHTOB II0 JTy4eBOW IMArHOCTHKE H
BU3YalIM3allUM, pECypCHbIi HabOp pEHTTeHOCTPYKTYPHBIH aHAIH3 MAaTepHAlOB [ IPOBEJCHHS
9KCMEPHUMEHTOB 110 JIy4eBOi AMATHOCTHKE M BU3yalM3alllH, ChEMHAs PEHTIeHOBCKas TpyOka Mo tube,
cbEMHas peHTreHoBCcKas TpyOka W tube, TpHHOKymsApHBIH MuKpockonm Juist mperoxaBatens 1000x,
MPEAMETHBIN CTOJHK, IIaH-axpoMaTHyeckas "OeckoHeuHast ONTuKa", 1abopaTopHblii HAOOP MO FEHETUKE U
Martepuanbl , Tpuc-OopartHblii Oydep mms  smektpodopesa, INIEM  BHPTYallbHOH — peabHOCTH
npo¢eccronanpubiii HTC Vive Cosmos, uieM BHPTyalbHOH peansHocTH npodeccronansaeii HTC Vive
Focus Plus, ouku momonHenHoi peansaoctu Epson, kamepa 360 mpodeccuonansuas Insta360 Pro, kamepa
360 moburensbckas Insta360 One, cTanmoHapHbIN MepCOHANBHEIN KoMmbloTep Parus 2021, MHTEpaKTUBHBII
KOMIUIEKC C BBIYHCIUTEIBHBIM OIOKOM ¥ MOOMIEHBIM KPETUICHUEM.

Ilepeuens auyensuonno2o npospammHozo odecneyens. Pexgusumvl noomeepacoaioujeco 00KymeHma
WHTepaKTUBHBII KOMIIJIEKC C BEIYMCIUTENBHBIM 010KOM 1 MOOMIBHBIM Kperernem I10 Ikar
Notebook

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

IporpaMMHO-armapaTHbIii KOMIIEKC TOnorpaduyeckoro u3ydeHus crpoenust opranusma I1O 3datlas
Konrpakr 12-DA ot 18.10.21 OOO «Hayunble TpoOOpBI U CHCTEMBD)

ObopynoBanue [IsI I[POBENCHHS OKCIEPUMEHTOB IO JIy4eBOH [UarHOCTHKE U
(pentreHorpadums)

Konrpakr 13-DA ot 18.10.21 OOO «Hayunble mpoOOpBI U CHCTEMBD)

Ipodeccuonansusre ontuaeckue mpudopsr I10 TouP Cam

KonTtpakt 14-DA ot 18.10.21 OO0 «Hay4Hble mpoGOpBI U CHCTEMBD»
VyebHo-nemoncTpanmonHoe obopynosanue (Ludposas naGoparopust o pusuke [10 Releon Lite 3.63)
KonTtpakt 15-5A ot 18.10.21 OOO «Hayunsle IpoOOpHI U CHCTEMBI

«VR» - obopynoBanue

Konrpakr 22-DA ot 28.10.2021 UII Ky3smenko Jlenuc EBrenpeBuy

Antusupyc Kacnepckoro Cybmuuensuonsstii goropop Ne6206 ot 11.12.2023 Jlunensus Ne 9kcesj-cv7du-

BU3yaIA3allun

Poccuiickass  ®enepauns, 659333,
AnTaiickuii kxpail, T. Dbuniick, ym.
Bnanumupa Koponenko, 1. 53
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Ayn. 307
Kabuner no pobotoTexHuke
KowmuiekT yueOHo MeGemu.
KowmmzekT nabopaTopHoii Meben.
TexHU4ecKue cpeacTBa:
ABTOHOMHBII POOOT MaHUITYJIATOP C KOJIECAMH BCEHANPABIEHHOIO AEHCTBYS,
CTAI[MOHAPHBIA MepcOHANBHBIH KoMmmbioTep Parus 2021, KOMIDIEKT ISl H3y4eHHS ONEPAlUOHHBIX CHCTEM
peabHOro BPEMEHHU U CHCTEM YIIPaBJICHHUs aBTOHOMHBIX MOOHJIBHBIX POOOTOB.
Tlepeuens nuyensuonHoz2o 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 OOO
«ITapyc ITnroc»
Microsoft Office - 2019 (kopoGounas Bepcusi) JloroBop noxepreoBanus ot 06.05.2022
ITAK NITRINO Kontpakt Ne55-DA ot 30.11.2021 OOO «ITapyc ITimoc»
Omnepauunonnas cucrema POJI OC Mypowm 7.3.1 Cornamenue Ne 441/11-21V ot 30.11.21r. OO0
«Pen Codr»
AKT npuema nepenayu npas 06.12.2021r.
Cornarrenne o koubuaeHuHatpHocTH Ne440/11-21K
CraunoHapHbie epcoHanbHble KomnboTepsl Parus 2021Core i5 10400F
Konrpakt Ne55-2A/2021 ot 30.11.2021 OOO «Ilapyc ITiroc»
Awntusupyc Kacnepckoro Cy6nuuen3uonssiii gorosop Ne6206 or 11.12.2023 Jluuensust Ne 9kesj-cv7du-
€s39n-3v42¢(250)
Koucynbsrant Ilimroc Jorosop Ne26 ot 28.12.2023r OOO «IOpkomim»
CIIO 1o NMIEH3WOHHBIM COIJAIIEHHUAM B CBOOOJZHOM pAacHpOCTPAHEHHHM, B TOM YHUCJIE IO
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Poccuiickas ~ ®enepanus,
Antaiickuii - kpaid, T.
Bnanumupa Koponenko, 1. 53

Buiick,

659333,
yiL.

Ayn. 413

Komrutexkr yueOHoit MmeGenu. Kommnekr naboparopHoir mebenu. TexHUYECKHE CpeICTBa:
obopynoBanue Kontpakr 22-DA ot 28.10.2021 UII Ky3bemenko Jlennc EBrenpeBuy

Ilepeuens nuyen3uoOHHO20 NPOZPAMMHO20 ObecneueHus. Pexeusumul noomeepocoarowezo 0okymenma

«VR» - 060opynoBanue

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

CIIO 1no JHUIEH3HOHHBIM COTJAIIEHHSM B CBOOOJHOM pacIHpOCTpaHEHHHM, B TOM 4HCIE IO
GNUGeneralPublicLicense u ananoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager, Libre
Office

VR» -

Poccuiickass ~ ®enepanus,
Anraiickuii - kpaid, T.
Bnanumupa Koponenko, 1. 53

Buiick,

659333,
YL

Ayn. 417

KowmmrekT yuebHoi Mebern. KommtekT taboparopHoii MeOenn. TeXHIYecKre cpecTBa:

VHTepaKTHBHBIII KOMIUIEKC C BBIYMCIWTENBHBIM OJOKOM UM MOOWIBHBIM KpeIuleHHeM, Yy4eOHO-
JIEMOHCTPALIOHHOE 000pyIOBaHHE TS peatn3ayi 00pa30oBaTeNbHEIX IIPOrpaMM o npeaMery «Du3nukay.
Ilepeuensb nuyen3uonno2o npospammno2o obecneverus. Pexeusumul noomeepoicoarowe2o 00Kymenma
Anrtusupyc Kacnepckoro Cy6uuiensuonnsiit joroop Ne6206 ot 11.12.2023 Jlunensus Ne 9kesj-cv7du-
€s39n-3v42c(250)

CIIO 1o JJUIOCH3UOHHBIM COTJIAIICHUAM B CBO6OI[HOM pacnnpoCTpaH€HHUH, B TOM 4YHCIE IIO
GNUGeneralPublicLicense u ananoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager, Libre
Office

Poccuiickass  ®Penepanus,
AnTaiickuii  kpaif, T.
Bnanumupa Koponenko, 1. 53

Buiick,

659333,
YL

Ayn. 420

Komrutekt yue6Hoii mebenn. Kommiekt nabopatopHoit MeGemn.

Texunueckne cpenctBa: VIHTEpaKTHBHBIH KOMIUIEKC C BBIYHCIUTENBHBIM OJIOKOM H  MOOWIBHBIM
KpeTUIeHHeM, y4eOHO-IEMOHCTPAIIMOHHOE 000py/I0BaHNE JUIs pean3aliy 00pa30BaTeNbHBIX IPOrpaMM 0
npeamery «duznkay.

[lepeuensb nuyensuonno2o npospammno2o obecnevenus. Pexeusumul noomeepoicoaiowe2o 00Kymenma
AnTuupyc Kacnepckoro Cy6imnueH3noHHbIH gorosop Ne6206 or 11.12.2023 JInuensus Ne 9kesj-cv7du-
€s39n-3v42¢(250)

CIIO mo nMIEH3MOHHBIM COTJIAIIEHHSAM B CBOOOJHOM paclpoOCTPAaHEHHHM, B TOM YHCIE IO
GNUGeneralPublicLicense u ananoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager, Libre
Office

Poccuiickast  ®Penepanus,
AnTaiickuii - kpaid, T.
Bnannmupa Koponenko, 1. 53

Buiick,

659333,
yiL.

Ayn. 421

KowmmtexT yueoHoi Mebenn. KommiekT tabopaTopHoit MeOeIH.

TexXHHYEeCKHE CPEACTBA: HMHTCPAKTHBHBI KOMIUIGKC C BBIYUCINTEIBLHBIM OIOKOM M MOOWIBHBIM
KpeIUIeHHEeM, yIeOHO-IeMOHCTPAlnOHHOE 000pyIOBaHHE TS PeaM3alii 00pa30BaTEIbHBIX MPOrPaMM MO
npenmery «Dusnkay.

Tepeuens nuyeH3uoHHO20 NPOSPAMMHO20 0becneyenus. Pexsusumel noomeepcoarouje2o OOKyMeHma
Omnepannonnas cuctema Astra Linux Special Edition penrns CMOJIEHCK OducHusriii naker P7-
oduc. IIpodeccuonanpuslii (neckromosas Bepcus) OOydyaromuil KOHTEHT 0 €CTECTBEHHBIM HayKaM
Ouostoruu, XUMUH U HU3UKE I yuyeHHKa\pernogaBaTesst

4 mobunvnvix komnviomepnwvix kracca DEPO VIP 1530 Kontpakt Ne9-DA/2022 or 16.08.2022 OO0
Ymuka

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

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

CIIO mo IUIEH3HOHHBIM COTIAIICHHSM B CBOOOJHOM pAacIHpOCTPAaHEHHH, B TOM YHCIE IO
GNUGeneralPublicLicense u ananoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager, Libre
Office

Poccuiickas ~ denepanns,
Anraiickuii  kpai, T.
Bnanumupa Koponenko, 1. 53

Buiick,

659333,
yIL




IlomemeHnue I CAMOCTOATEIbHON PadoThI

HaumMeHnoBanue nomereHui Uit IpoBeAEHHUs BCEX BUIOB YUEOHOU €STEIbHOCTH, IIPEyCMOTPEHHON Anpec (MecTormooXKeHne)

y4eOHBIM IUIAHOM, B TOM WYHCJIE IOMEIIEHMS JUIi CaMOCTOSATEIBHOW paboThl, C yKa3aHHEM IIEPEYHs | MOMEUICHHH /Ul IPOBEICHUS

OCHOBHOT'O 000pYI0BaHUs, yIeOHO-HATLIIHBIX IIOCOOUIT H HCIIOIb3yEMOr0 MPOrPAMMHOTO 00ECIICUCHUSI BCEX BH/JIOB y4eOHOH
JIeSITeIIbHOCTH
MIPEAYCMOTPEHHOM

y4eOHbIM IUIaHOM (B  Ciydae
peanusanuu o6pa3oBaTeIbHON
NIPOrpaMMBl B CETEBOH (opme
JIOTIOJTHUTENBHO ~ yKa3bIBaeTCs
HaUMCHOBAHHE OPraHM3allUH, C
KOTOPOH 3aKIIIOUeH JIOTOBOP)

Ayn. 335 Poccuiickas Denepars,
YuTalbHBIN 3211 659333, Anraiickuii kpai, T.
ayAUTOPHUS U1l CAMOCTOSITENIBHOI PabOTHI Buiick, yiL Bnagumupa
Crneuunanu3upoBanHas Mebenb. TeXHUYEeCKHE cpeicTBa 00yUeHUs1: MOHOOIOKH, Kopoinenko, 1. 53

MHOTO(YHKIIMOHAIBHOE YyCTPOHCTBO «Pantumy, cnennann3upoBanHoe pabodyee MecTo
«9nHo1300»: HOyTOYK C IPOTPaMMHEIM 0OeCIIeYeHnEeM AN He3psUUX U CIaOO0BUAANINX TIOAeH
(ImporpaMma 3KpaHHOTO JOCTyIa A HE3PAUYUX U CIA00BUAAIINX, SKPAHHBIA yBEIHYUTEIb U
IporpaMma JAJsi CO3aHusl, XpaHSHHS U YIPABICHHS TEKCTOBBIMH U T'OJIOCOBBIMH 3aMeTKaMu). VOCO
Professional: rapaurypalabra ¢ Windows- npuosxxenuem [uist npeoGpa3oBaHus pedn B TEKCT,
yuraromas MamuHa Eye-Pal Vision? Dnexkrponnsiii pyunoii Bugeo-ysennuutens Rudy. Cnenuansaoe
YCTPOUCTBO IS YTEHUS «TOBOPSIIMX KHUT» (THhinodrenieitep) «Victor Reader Stream»
Crieniuanu3upoBaHHOE IPOrpaMMHOE oOecriedeHre Ui CO3AaHus TH(POBBIX IBOPSIINX KHHT B
dbopmare DAISY «Easy Converter»

Tlepeuens nuyensuonnozo npozpammuozo obecneyenus. Pexeusumol

ABTOMaTH3MpOBaHHAasl OubnnoredHas MHdopmannonHas 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 rocy1apcTBEHHbII TEXHUUECKUN yHUBEpCUTET")

AntnBupyc Kacnepckoro Cy6nmuensnonnsiii gorosop Ne6206 ot 11.12.2023 JInnensust Ne 9kesj-cv7du-
€s39n-3v42¢(250),

Koncynprant Ilmroc [Joroop Ne26 ot 28.12.2023r OO0 «FOpxomm»

10. METOANYECKHUE PEKOMEHJIALIIUUA 11O OPI'TAHU3AIIUN
N3YUYEHUSA JTUCHUITINHbI

10.1. METOAUYECKHWUE PEKOMEHJIALIMM MO OPTAHM3ALIMY U3YUEHUS
TUCIUTIIAHBI JIISI TIPETTOIABATEJIEN

N3yuenne xypca anreOpsl SBISETCS YaCThIO TEOPETHUECKON M MPAKTHYECKON MOATOTOBKU
OyayIiero y4mrens MaTeMaTHKH. 3a7add Kypca anreOpbl Ha pa3HBIX dTalax ee W3ydeHUs, Mph
U3YYEHUH DPA3JIMYHBIX MOJYJEH W pa3fenoB MOTYT BapbHpOBATbCS, HO BCE OHU TaK MJIM HMHaue
CBSI3aHBI C OCBOCHUEM CTYJICHTaMU MOHATHIHOTO anmnapaTa anreopsl.

CornacHo mporpamme IUCLMILIMHBI, TPEXCEMECTPOBBIA Kypc aireOpbl pasjeneH Ha 9
pa3nesoB, KaX/bIi U3 KOTOPBIX PELIaeT ONpeeICHHbIE 3a1a4H.

Bo mepBoM cemecTpe CTYIEHTHI M3Yy4aloT 3 paszeiia, MPEACTaBISIOIINX CBOEOOpazHOe
«BBEJICHHE» B Kypc anreOpbl. B pasznmenax «OneMeHThI TE€OpUHM MHOXKECTB M MaTeMaTHYeCKOU
noruku» U «OtHomeHus. OToOpakeHus» SBHO BbIJIENIEHBl MHOTHE BOIPOCHI, MMEIOIIHE BaXKHOE
o0ImemMaTeMaTHIecKoe 3HaYeHHE.

[IpenomaBaTens Ha JEKIUSIX M TPAKTUYCCKUX 3aHATHSAX B Hadale CEMECTpa TOJDKEH
yICIUTh 0co00e BHUMaHHME (POPMHUPOBAHUIO TAKUX TOHATHM, Kak MHOXECTBO, OWHapHOe
oTHOIIeHHe, oTroOpaxkeHue (¢pyHkuus). be3 sCHOro MOHUMaHMS UX CYHIHOCTH HEBO3MOXKHO

CO3HaTeNbHOe, TIyOOKOe YCBOEHHE OCHOB MaTemarthuyeckoil teopuu. [ns gopmupoBanus y



CTYJCHTOB YCTOMYMBOIO HaBbIKa MOJATOTOBKM HE TOJIbKO K MPAKTUYECKUM 3aHSATHSM, HO U K
JEKUUSAM, C LEIbI0 aKTyaJdu3alluu 3HAHUM, BCE 3aHATHA CIEIyeT HAYMHATh C TEOPETUYECKUX
OIPOCOB 1O mpouieaunieMy marepuany. [lo mepBeiM AByM pasaenaM HEOOXOAMMO IPOBECTH
ayTUTOPHYIO KOHTPOJIbHYIO paboTy U KOJUIOKBHYM, MPOBEPSIOIIMI YCBOGHHUE TEOPETHUYECKOIO
MaTepuana.

3HaKOMCTBO BO BTOPOM CEMECTpE C MOHATHAMH ajNreOpandeckoil omepanuu, aareOpsl,
anredpanvecKkoi CUCTEMBI, U UX OCHOBHBIX BUOB (IpYII, KOJELl, TOJIEH, YIOPSA0YEHHBIX HOJIEH)
HE0oOXOIMMO Ui HEMpPEepbIBHOTO JMHEHHOrO0 MOCTpPOeHUs Bcero kypca anredpel. [loatomy
TEPMHUHOJIOTHYECKHI OIMpPOC MO0 OCHOBHBIM MOHATHUSM 3TOr0 paszzena oodsizateneH. [lo atomy
paszieny MOXKET OBbITh ITPOBE/ICHA JIMOO OJJHA KOHTPOJIbHAS padoTa, JIM0O €e MOKHO pa3/IeNuTh Ha
2 caMOCTOSITENIbHBIX padOThl, B 3aBUCUMOCTH OT YPOBHSI IOATOTOBKM rpynibl. MTorossiii Tect
BKJIIOYAET 33JIaHUs [10 BCEM OCHOBHBIM TUAAKTHYECKUM €IWHHUIIAM, HEOOXOTUMBIM ISl OCBOCHUS
B 3 cemecTpe.

B TpeTbeM cemecTpe CTYACHTHI H3Y4aloT 4 pazfena, O0beJMHEHHBIX OOIINM Ha3BaHUEM —
«MHeHHas anreopa». [IpukiagHol XapakTep THUX pa3zieiioB MPEIbSBISICT CBOM TPeOOBaHUS K
dbopMaM  KOHTposisE d3TOro cemecTpa. HHauBuayanbHble [OOMAallHUE 3aJaHUs  3/1ECh
MPENOYTUTENbHEE ayTUTOPHBIX KOHTPOJBHBIX paboT, TaK Kak HANpaBlEHBI, MPEXIe BCEro, Ha
(dhopMHpOBaHNE HEOOXOAUMBIX MPAKTUYECKUX HABBIKOB. OHU JOJIKHBI BKJIFOYAaTh OCHOBHBIE THIIBI
3ajaHuil 1o uethlpeM pazgenaM. MJI3 Nel - «Apudmerndyeckoe N-MepHOE BEKTOPHOE
MPOCTPAHCTBO U CHCTEMBI JIMHEWHBIX anreOpanueckux ypaBHeHui»; M3 Ne2 — «Matpuusl u
ompenenurenn»; MJ3 Ne3 — «AOGCTpakTHbIe BEKTOpHBIE TMPOCTPAaHCTBa» U «JIuHelHbIe
OTIepaToOPhI».

B 4erBepTOM cemecTpe TEOpETUYECKHMH MaTepuan 2 pa3fesioB «DJIEMEHTbl TEOpHUH
rpynmn» U «INeMEHThl TEOPUHU KOJEI) UTpaeT BaXKHYIO POib B (POPMHPOBAHUM IMpeICTaBICHHIA
CTY/ICHTOB O COBPEMEHHOH anreOpe U B (JOPMUPOBAHMU alreOpandeckoil KyiabTyphbl OYyAyIIero
yunutenass mareMmatuku. [lo obouM paszgenam mpeamnojaraercss HPOBECTH KOJJIOKBUYMBI H
KOHTpPOJIbHBIE PAOOTHI.

OCHOBBI TEOPHM MHOTOYJIEHOB OT OJHOM M HECKOJIBKHMX IEPEMEHHBIX, HU3Y4aeMbIE B
TPEThEM CEMECTpe, MO0 CPAaBHEHUIO C JAPYTUMH pas3jeiaMy aureOpbl, B OOJibIIeH Mepe pelaroT
BKHYIO 33/1a4y po(ecCHOHAIbHON HaMpaBJICHHOCTH oOydeHus anredpe. /[Ba mHAMBUTyaTbHBIX
JOMAalTHUX 3aJjaHus BKJIIOYAIOT OCHOBHBIE TUIIBI 33JJaHUH, BBHIIIOJHEHHE KOTOPBIX HAlpaBiIeHO Ha
(dhopMUpOBaHHE YMEHUI IPUMEHSTH MMOTYYCHHBIE 3HAHUS MPU PEIICHUH MPAKTHYECKHUX 3a/1ad.

CryneHT, claBlMil YCIEIHO KOJUIOKBUYMBI IO NEPBBIM JBYM pas3zeiiaM 3-ro ceMecTpa U
OTYUTABIIUKICS MO OOCMM KOHTPOJIBHBIM pabOTaM, MOXKET OBITh OCBOOOXKICH Ha JK3aMEHE OT

TIepPBOTO BOIpoca OujeTa.



10.2 METOAUYECKHE PEKOMEHJIAIINH 11O OPTAHU3ALIMU U3YUYEHUA
JUCHUIIJIMHBI JIS1 CTYJAEHTOB

OO0wast TpyA0EMKOCTh AUCHUIUIMHBI, B COOTBETCTBUU C YUEOHBIM IIJIAHOM, COCTaBIISET
O 3aueTHBIX €IMHMII M BKJIIOYAeT Yy4eOHOE BpeMs, OTBEJAEHHOE Ha JeKUHOHHbIE,
NPaKTHYeCKHUe 3aHATUS U CAMOCTOSITeIbHYIO pa0oTy CTY/EHTA.

TemaTnka JEKIMOHHBIX U MPAKTHYECKUX 3aHATHN OXBATHIBAECT BCE pa3feiibl y4eOHOM
JUCLUIUIMHBl U OPHUEHTHPOBAHA HAa BBINOJIHEHHE €€ Leled M 3a1ad B COOTBETCTBHM C
TpeOOBAHUSAMU K pe3yJbTaTaM OCBOCHUS JUCLUIUINHBL.

Ha jeKiiMOHHBIX 3aHATHAX PEKOMEH]YETCS BHHUMATENbHO CIYLIATh MPENoJiaBaTes,
KOHCIEKTUPOBAaTh MaTepuan JIeKIMHM, NPUHUMATh Yy4yacTHME€ B HHTEPAKTUBHBIX (opMax,
UCIOJb3yEeMBbIX MperojaBaTesieM Ha JIeKIMM, 3a/aBaTh BONPOCHI M aKTHBHO OTBEYaTh Ha
[IOCTaBJIEHHbIE BONPOCHI. [Ipy MOAroToBKE K JIEKIUH HEOOXOIMMO MpPOpaboTaTh COAEpIKaHUE
MpeIbIAYIINX JEKLUUH, TOArOTOBUTE BOIPOCHL. locie neknuu Takke ciaeayeT NpoyuTaTb CBOU
KOHCIIEKT, 03HAaKOMUTBCS C BapHaHTAMU HM3JI0KEHHUS JAHHOW TeMbl B yUeOHUKax U y4eOHBIX
NO0COOUSX, U €CIIM BO3HUKAIOT BOIIPOCHI, TO MOKHO ¢ HUMH OOPaTUTHCS K MPETIO1aBaTeNIo.

[lenp mNpakTH4YeCKHX 3aHATHH - OCMBICIEHUE CTYJEHTAaMH TEOPETUUYECKOTO
MaTepuasa, H3JI0)KEHHOTO Ha JeKUUsAX, (opMHpoBaHHE YMEHHsSI MCIIOJIb30BaThb €ro IpH
pElIeHNN MPAaKTUYECKUX 3aJlad B M3ydaeMoil 00JIacTH, pa3BUTHE HABBIKOB CAMOCTOSTEIbHOU
paloThl, yMeHuUs paboTaTh ¢ yueOHOU JIUTEpaTypoi.

[TonroroBka K MPAaKTUYECKOMY 3aHSATHIO  BKJIKOYAET  BBINOJIHEHHE  3aJaHUN
IpenojaBaTesis M0 TeME MPEIbIIYIIEro 3aHATHS, a TAKKe MOJTOTOBKY K 3aHSTHUIO [0 HOBOM
TEME€ — CaMOCTOATEIbHOE W3YYEHHE MaTepHalioB JIEKIIMOHHOTO Kypca, MCTOYHHUKOB
00513aTeNIbHON U IOTIOJIHUTENBHON JINTEPATYPBhI.

CaMmocTosiTe1bHasi paboTa SBISETCS HEOTHEMIIEMOM YacThio yueOHoro nporecca. Ona
3alJlaHUpPOBaHAa M CTPYKTypUpOBaHa TaKUM 00pa3oM, 4YTOOBI CTYIEHT MpH IMOATOTOBKE K
3aHATUSIM HauOosiee 3(pPEeKTUBHO OCBaMBaJl TEOPETUUECKUIM MaTepHall U MOoJydal CUCTEMHBIE
3HAHUA 10 KypCy.

PykoBOACTBO caMOCTOSTENbHONH pPabOTONW CTYAEHTOB CO CTOPOHBI IpenojaBaTes
3aKJII0YaeTcsi B OKa3aHWM MOMOUIM TMpU IUIAHWPOBAaHMM pabOThl MO M3YyYEHHUIO Kypca, B
pa3bsACHEHUH BOINPOCOB, BOZHUKAIOIIUX Y CTYACHTOB IpPU M3YYEHHUU OTIEIbHBIX TEM Kypca,
IpU TOATOTOBKE K Ppa3IMYHBIM (opMaM KOHTPOJs, 3aljIaHUPOBAHHBIM MPOTPaMMOi
JTUCLUUTUIAHBL.

[Ipu BBITIONIHEHMHM WHAMBUAyalbHOTO nomarnHero 3amanus (M3) cmegyer oOGpatuth

BHUMAaHHEC Ha CICAYIOIIME MOMCHTEI: BAPUAHT 3aJaHUA IJId KaXXI0ro CTyACHTa OIMPCACIIACTCSA



€ro HOMEpPOM B CIIMCKE TPYIIIbI; 33JJaHUE BBITIOIHACTCS B OTACILHOW TETPaJH C MOIPOOHBIM
OMHMCAaHUEM XOJ[a PEUICHUS U CChUIKAMH Ha COOTBETCTBYIOIIMN TEOPETHUYECKHI MaTepHalr;
MPOBEpPKa CaMOCTOSITeNbHOCTH BhIMoMHeHUs M]3 ocymiecTBisieTcss MpemnojaBaTeieM MpH
cobecenoBanuu co cTyaeHTom (3amura MJ13).

Bpems, oTBeneHHOE ydeOHBIM ILIAHOM Ha CaMOCTOSTCIIBHYIO padoOTy CTYACHTa IO
JTUCIUILIMHE, cocTaBisieT nmpumepHo 50% Bceit ee TpyaoeMkocTu. DPopMbI CaMOCTOSITEITLHOM
paboThI IO KAKJIOMY pa3leny AUCHUIUIMHBI TIEPEYHCICHBI B TEXHOJIOTHYECKON KapTe B KOHIIE
IIPOrPaMMBI.

Jlyis OLleHWBAaHUS YPOBHS JOCTUTHYTBIX PE3yJbTATOB OCBOCHHUS CTYJACHTOM KaXKIOTO
pasnena MUCHUILUINHBI, a TAK)KEe BCEH TUCIUIUIMHBI B IIEJIOM, COOTBETCTBHUS €T0 3asBIICHHBIM
TpeOOBaHUSAM, HCIIONB3YeTCs OaJJIbHO-PETHHIOBAsl CHCTeMAa, JCTAIbHO OINHCAaHHAsS B

TEXHOJIOTHYECKOU KapTC NUCHHUIIIMHBI IJIS KAXKA0I0 U3 TpEX CEMCCTPOB.

11. OHEHOYHBIE CPEJCTBA JJI5I TEKYIIEI'O KOHTPOJISI K
INPOMEXYTOYHOU ATTECTALIUU

@OoH/ OLICHOYHBIX CPEACTB pa3paboTaH Ul MPOBEACHUS NPOMEKYTOUHON aTTecTaluu
o0yyaromuxcs Mo JUCHUIUINHE «AJredépa M TeOpHsl YMCeJ» M BXOJUT B COCTaB OCHOBHOM
oOpa3zoBarenbHONM MporpaMMbl 10 HampasieHuto mnoarotoBku: 44.03.05 «llemarornueckoe
oOpa3oBaHue (C AByMs IpodUIsIMU MOATOTOBKH)» (mpoduib «Marematuka u MupopmaTikay)
(xBan¢ukanus «bakanaBpy), peaau3yeMoll NpH MOJArOTOBKE OOydaromuxcs B (eaepaabHOM
TOCYJapCTBEHHOM  OIO/DKETHOM  00pa3oBaTeIbHOM  YUPEKICHMHM BBICHIETO  OOpa3oBaHMS
«AJTaliCKU ~ TOCYJNAapCTBEHHBI  T'YMaHHTapHO-NIENAarOTMYECKU  YHUBEPCUTET  HMEHH
B.M. llykmuna». @OoHA OLUEHOYHBIX CPEACTB MpeIHA3HAUYEeH IS MPOBEPKU CHOPMUPOBAHHOCTH
KOMIIETEHIINM, 3asABJIEHHBIX B IIPOrpaMMe€ JUCLUUIUIMHBI «AJredpa MW Teopusi 4YHCeJ» B
cOOTBETCTBUH ¢ yueOHbIM Tu1aHoM 44.03.05 «Ilegaroruueckoe obpazoBanue (¢ AByMs NpouiIsiMu

moATroTOBKH)» (mpoduis «Maremarnka u Mudopmaruka») (kBanuduxarus «bakamaBpy).

IlepeyeHb KOMIIETEHIHI ¢ YKA3aHHEM 3TANOB UX ()OPMHUPOBAHUSA B IIPpOLECCe OCBOCHHS
o0pa3oBaTe/IbHOI NPOrpamMMbl

— CnocoOeH OCyLIECTBISTh MOUCK, KPUTHUECKUI aHAIU3 U CHHTE3 MH(pOpMaluwy,
NPUMEHSTh CUCTEMHBIH TOAXO/I JUIsl pellleHus ocTaBiIeHHbIX 3a1a4 (YK-1);

— Cnoco0OeH ocBaMBaTh M UCIIONB30BAaTh TEOPETUUYECKHUE 3HAHHS M MPAKTHYCCKHE
YMEHUS ¥ HaBBIKM B HpPeAMETHONH 00JacTH MpH peleHUuH NpodhecCHOHATbHBIX
3amad (I1K-1);

— Cnocoben  (GopMHpOBaTh  pa3BUBAIOLIYI0 O0pa30oBaTEIbHYIO Cpeay Ul
JOCTHDKEHUSI JIMYHOCTHBIX, MPEIMETHBIX M METallPpeIMETHBIX pe3yJbTaToOB
00y4YeHHsI CPeCTBaMHU TpernofaBaeMbix yueOHbIx mpeameton (ITK-3).



Komneren HNuaukaTopsl OneHouHble
11, CpelcTBa
JTarbl

3namop: [IpakTuko-
- [IK-1.1: 3Haer cTpyKTypy, COCTaB U AUJAAKTUUYECKUE CAUHUIIBI | OPUEHTUPOBAHHO
peaMeTHOH 001acT ( IpenoaBaeMoro rnpeaMeTa); e 3aJlaHue:
Ymems: KOJUTIOKBUYM,
- [IK-1.2: Ymeer ocyuiecTBisTh 0TOOp y4€OHOI0O COAEpKaHUs | KOHTPOJIbHAsA
UL ero peaju3allid B pa3ndyHbIX ¢GopMax oOydeHus B | paboTa, A3,
coorBecTBUH ¢ TpeboBanusimu ®I'OCBO OO; UTOTOBBIN TECT.
YK-1 - VK-1.2: Ilpumenser mnorudeckue (GOpMbI M TMPOIEAYPHI,
[1K-1 croco0eH K peduieKCuu IO TOBOAY COOCTBEHHOM M UyKOM
[1K-3 MBICIIUTEJILHON NeITEIbHOCTH.
4 stan Bnaoemuv:
- TIK-3.1: Brnageer cnocobamMu HHTETpalud Y4eOHBIX
IpeIMETOB  JJisi  OpraHu3aluy  pa3BUBAKOLIEH  yuyeOHOM
JeSTeNbHOCTH (MCCIeI0BaTENbCKON, MPOSKTHON, TPYNIOBON U
ap.).

Komnemenuyusa YK-1 c ykazanuem smana ghopmuposanus 6 npovecce 0C60€HUs
obpazoeamenvHoll RPOPAMMBL

Kowmmerenmus YK-1 (CrocobeH oCylIecTBISTh MOUCK, KPUTUYECKUN aHAIW3 U CUHTE3
nH(pOopMaluY, TPUMEHATh CUCTEMHBIN MOAXO0/ JJIsl PEeLeHUs] TOCTAaBIEHHBIX 3a/1a4) popmupyercs
Ha YeTBEpTOM 3Tare (pOpMHUPOBAHUS KOMITETEHIINH.

Kommnerenmuss YK-1 QopmupoBaiack B mporiecce H3ydeHUs] JaHHOW JUCHMIUIMHBI U
MPOAOIDKUT (HOPMHUPOBATHCS Ha CIEIYIOIIUX Kypcax B MPOLECCe M3YYEHUs JIPYTHX Y4eOHBIX
JUCHUIUINH, MPOXOXKAEHUS IMpPaKTUK M MTOrOBOM TOCYJapCTBEHHOM aTTectauuu (3amura
BBIITYCKHON KBaTM(PHUKAIIMOHHOMN paboThI).

TunoBoe KOHTPOJBHOE 3aJaHUE JUIsl OLIEHKH C(HOPMHPOBAHHOCTU JIaHHOM KOMIIETEHIIMH
HaIIPaBJIEHO HA IEMOHCTPALI0 TOTOBHOCTU OCYUIECTBIIATh TOMCK, KpUTHUECKUI aHAJIU3 U CHTE3
nH(pOpMaLIUU, TPUMEHATh CUCTEMHBIIN MOAXO0/ JUIsl PEeIlIeHUs] TOCTAaBJIEHHBIX 3ajay.

Komnemenuyus IIK-1 c ykazanuem smana popmuposanus é npoyecce 0c60eHUA
o0pazoeamenvHoil NPOPAMMbBL

Kowmnerenmus [IK-1 (CmocoOeHn ocBaumBaTh M HCHOJB30BaTh TEOPETUUYECKUE 3HAHUS U
MPAKTUYECKHEe YMEHHUs M HaBBIKM B NPEAMETHOW OO0JIACTH NpU peIIeHUH MpOopecCHOHATBHBIX
3ama4) GopMHUPYETCST HAa YETBEPTOM dTare (OPMUPOBAHHS KOMITETEHIIUM.

Komnerenmus I1K-1 ¢opmupoBanace B mpoluecce H3yd4eHUS ITaHHOM JAUCHUIUIUHBI U
MIPOJOJKUT (POPMHUPOBATHCS HA CIENYIOIMIMX Kypcax B Ipolecce U3YYEHUs IPYTUx Y4eOHbIX
OUCLHUIUIMH, NPOXOXAEHUS IpakTUK M MTOrOBOM TOCYJapCTBEHHOM aTTectauuu (3amura
BBIITYCKHON KBATM(UKAIIMOHHON PabOTHI).

TumnoBoe KOHTPOJNBbHOE 3aJaHUE IS OLEHKH C(HPOPMHUPOBAHHOCTH ITAHHOM KOMIIETECHIIMU
HaIlpaBJIEHO Ha JIEMOHCTPAIMI0 TOTOBHOCTH OCBAaWBaTh U UCIOJIb30BATh TEOPETUUECKUE 3HAHUS U



MPaKTUYECKHE YMEHMSI M HaBBIKM B MpPEeIMETHOW 00JacTu IpU pelieHUuH NpodeccroHaIbHbBIX
3azad.

Komnemenyus I1K-3 c ykazanuem smana popmuposanus é npoyecce 0c60eHus
o0pazoeamenbvHoOll NPOPAMMbBL

Kommnerenmus I1K-3 (Cocoben ¢popMupoBaTh pa3BUBAIOIIYIO 00pa30BaTEIbHYIO CpEeny AJIS
JOCTHKEHHS INYHOCTHBIX, MIPEAMETHBIX U METANPEIMETHBIX PE3YJIbTATOB 00YUYEHUsI CPEICTBAMU
MpernojaBaeMblX y4eOHBIX MpeAMETOB) (GOopMUpPYETCS Ha TMepBOM JdTane (HOpMHUPOBAHUS
KOMIIETCHIIUH.

Kommnerenmus I1K-3 ¢opmupoBanmach B mporiecce HM3y4eHHs] JAHHOH JHUCHMIUIMHBI H
MIPOJOIKUT (POPMHUPOBATHCS HA CIEIYIOIIMX Kypcax B IMPOIECCEe U3YYCHUS IPYTUX YIEOHBIX
TUCHUIUINH, TPOXOXKAEHUS IMPaKTUK M MTOrOBOM TOCYJapCTBEHHOM arrtectauuu (3amura
BBIITYCKHOW KBaTH(PHUKAIIMOHHOHN paboThI).

TunoBoe KOHTPOJIBHOE 3aqaHUE Ui OLEHKU C(HOPMHPOBAHHOCTH JaHHOM KOMIIETEHIIMH
HANpaBICHO Ha JEMOHCTPAIMI0 TOTOBHOCTH (DOPMHUPOBATH DPA3BHBAIOIILYI0O 00pa30BaTEIBHYIO
cpeny A JNOCTHKEHHUS JIMYHOCTHBIX, MPEJAMETHBIX M METalmpeIMETHBIX Pe3yJlbTaTOB 00y4eHHUs
CpelICTBaMH MPETOJaBAEMbIX YUYCOHBIX TPEIMETOB.

1. Tunosoe konmponvroe 3adanue na smane ¢opmuposanus YK-1, I1K-1, I1K-3:

Oopazey unousudyanbHozo oomauinezo 3a0anusn Nel

1 xkype, 1 cemectp
ab

1.<R,*> — rpymmna? a*b:?.
2. <R+;@;®> — xoneio? [one? a®b=a-b; a®b=a"%"

o o
3. Haiitu CYMMY, pPa3HOCTb, IHNPOU3ZBCACHHUEC U YaCTHOC —. OnepauHH HWITIOCTPUPOBATDH

reomerpuuecku. o =1—-i; =2+ 2i/3
4. Haitru 3nauenne pyuaknun f(X) mpu X =1-2i
f(x)=x" +ﬂ—2x
X

5. Pemnts ypaBHEHUE: (2+3i)x—(1— i)y =8+17i, Xx,yeR

6. N3Bieun KopeHb B anredpanueckoii popme: v—15+8i .

7. BBITOTHUTE ACUCTBUS B TPUTOHOMETPHUIECKOU hopme:

5\/(—1+i)6(\/§+i)
2+ 2i

8. Ha KOMIIJIEKCHOM IJIOCKOCTH yKa3aTh MHOYKECTBO BCEX TOYEK Z, YIOBJIETBOPSIOIINX YCIOBUIO

z

7| <5 +1
2




9. HaiiTu nyMHBI CTOPOH M BHYTPEHHHE YTJIBI TPEYrojibHUKA, BEPIIMHAMU KOTOPOIO SIBISIOTCS
KOMIJICKCHBIE YHCIia

z, =4i; z,=3+51; z;=4+i
10. Cpeaum KOMIUIEKCHBIX 4YHCEN, YAOBJICTBOPSIONIUX YCIOBHIO |Z +1- i| <1 maiiTm uywuco,

HMMEIOIIIe€ HAMMEHBIINMI I10JI0KUTEIBHBIN apryMEHT.
11. Yka3are Bce mepBooOpa3Hble KOPHU TPEThEW CTENEHH W3 €AMHUIBI CPEIM KOpPHEH IIecToi
CTEeNeHH u3 1

12. Boipasuts Sin 7X gepe3 SiN X u COSX.

Oopazey unousudyanbHozo oomauwinezo 3a0anusn Nel

1 xype, 2 cemectp

1. MeronoM MOCIENOBAaTEIBHOTO MCKIIOYEHUS HEM3BECTHBIX PEIIUTE CUCTEMbI JIMHEHHBIX
anredpanvyeckux ypaBHEHUN:
6X, +5X, —2X, +4x, =4
OX, — X, + 4%, — X, =13
3X +4X, + 2%, —-2X, =1
3% —9X, + 2%, =11
6%, —2X, —2X, +5%, =0
9x, —3X, +4%;+8x, =0
6X, —2X, + 6%, +7x, =0
2. MeTonoM »SIIEMEHTapHBIX MPeoOpa3oBaHWi HAWTH B MaTpulle Oa3uC CUCTEMBI CTPOK H

BBIPpA3UTC HeOa3uCHBIC CTPOKHU 4YCPE3 Oa3HCHBbIC

2 -1 3 5

4 -3 1 3

3 -2 3 4

4 -1 15 17
7 -6 -7 0

3. HaiinuTte panr MaTpuIlbL:

1 -1 5 7
-1 -3 2 4

3 5 1 -1}
7 9 7 1

4. Haiigute paHr cuCTeMbl BEKTOPOB U KaKOH-HUOY/Ib ee Oa3uc. Bce BEKTOpHI, HE BXOAAIINE B
0a3uc, BeIpa3uTe Yepe3 0a3ucHbIC BEKTOPHI
a=@0 -1 -1 1) a,=( 9, 8 8 a=(02 4, 5 1 a =@ 5 3 7).

5. Haiigute obmee pemenne u @CP niist cucteMbl ypaBHEHHM:



3x; +4x, —x;+2x, +3x;, =0
ox; +7x, + x5 +3x, +4x, =0
4x, +5x, —2x; +x, +5x; =0
7x, +10x, + x; +6x, +5x, =0
6. Haiinure MHOTOOOpa3ue peleHuil CUCTEMBI:

5X, —3X, + 3%, +4x, =3

4% —2X, + 3%, + 7%, =1

8X, —6X, —X; —5X, =9

X —3X, + X, +17%x, =0

Oopazey unousudyanbHo2o oomauwinezo 3a0anusn No2

2 kypc, 3 cemecTp

1. [ans! aBe matpunsl 4 u B. Haitnure:
a) AB; 6) BA; B) A'; r) A4, n) AA.
(O6patHyt0 MaTpuIly ClIe[lyeT UCKATh C IOMOIIBIO 3JIEMEHTAPHBIX ITPe0Opa30oBaHuit.)

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

2. Jlns manHOTO ompenenuTeNss A HaWIUTe MUHOPBI M aIreOpanvecKue JAOMOHEHUS dJICMCHTOB
a;,, As j - Berauciure onpenenurens A :

a) pa3JIoKUB €ro IO 3JIEMEHTaM I-TOl CTPOKH;
0) pa3IoXKUB €ro MO IEMEHTaM J-TOTO CTOJIONA;
B) MMOJIYYHB TIPEIBAPUTEILHO HYJIH B i-TO# CTpOKe.

11 -2 0

3 6 -2 5
I=4,]=3 A=

1 0 6 4

2 3 5 -

3. HpOBCpBTC COBMCCTHOCTDH CUCTCMBI ypaBHCHI/II‘;I H, B CJIy4a€ COBMCCTHOCTH, PCIINUTEC €C:

a) o ¢popmynam Kpamepa;

0) ¢ MOMOIIIBbIO 0OPaTHOM MaTPHIIBbI (MATPUYHBIM METOOM).

(B OanmoMm 3a0anuu oOpammuyl0 mampuyy ciledyem UCKamb ¢ NOMOWbI NPUCOCOUHEHHOU
mampuywi!)

2x, +x, +3x, =7
2x; +3x, + x5 =1
3x, +2x,+x, =6



Oopaszey unousudyanvbnoz2o oomauwinezo 3aoanusn No3
2 kypc, 4 cemecTp
ITokaxuTe, 4TO CUCTEMa BEKTOPOB d;,d,,d, ABIsETCS 6asucom mpoctpaHcTsa R® u maiinure

KOOpAHWHAaThl BEKTOpa X B OTOM Oasuce:

a=0 1 1) a=0 1 2) a,=(0 2 3) x=(6, 9, 14).
JlomoyiHUTE cHCTEMY BEKTOPOB /10 O6a3uca MpocTpaHCTBa R*

a=(2 1 0, 3) a,=0, 4, 2, 1

! ! !

Haiinute matpumy nepexoma oT 6asuca e,e,,e, npocTpanctBa R’ k Gasucy e ,e,,e, u

N
O6paTHO, a TaK)K€ KOOpAMWHATHI BEKTOpa a B 3TUX 6331/IC21X, cClIn

e =0 2 1), e =(3 1 4),
e,=(2, 3, 3), e, =(5 2 1), a=(, 4 -1).
e,=(3 7, 1), e, =(L 1, -6),

[Toctpoiite OpTOHOPMHPOBAHHBIK Oa3WC MOANPOCTPAHCTBA, HATSHYTOTO Ha CHCTEMY
BCKTOPOB:
=0 1 1 1),4=0 -1 1 -1),4=0 3 1 3),a=00 2, 0 2).

Jlns  oroGpakenuss ¢ mpoctpanctBa R° B cebs, TmepeBoismero 6ol BEKTOp
x=(X, X,, X;)BBektop @(X)=(2x, X +X,, X,):

a) MOKaXUTe, 4YTO ( SBISACTCS TUHEHHBIM;

0) HaWuTe €ro MaTpuILy B Oazuce
a,3,,3,;:8, =0 -1 -1),a,=@0 0, 1),a,=(0, 1, 1)

B) HaiinuTe SApo, NedeKT U paHT JTUHEHHOTO OTOOpAXKEHHS @ .

Haiinure coOCTBEHHBIE 3HAYEHHS U COOCTBEHHBIE BEKTOPHI JUHEHHOTO OIepaTopa, 3aIaHHOTO

B HEKOTOpOM 0a3uce MaTtpulei

3 1 0
A4,=|-4 -1 0
4 -8 -2

Oopazey unousudyanbnozo oomauine2o 3a0anus Nel

1 kypc

1. BrImoaHuTh JACJIICHUEC C OCTaTKOM. 3amucarb PaBCHCTBO, IMTOJYUCHHOC B TPOLECCC NCIICHUA:

2x" +4x° —x° Ha x +i

2. Ilpu kakom a mHorouneH f(X) mMeeT 4yucio ¢ KOpHEM HE HIKE BTOPOM KpaTHOCTH?

f(x)=x’+ax®+ax—1-2a,c=1



3. Pasnoxuts MHOrouwnen f(X) mo cremeHsM X—C, HAWTH 3HAYEHUE MHOTOWICHA U BCEX €r0
OPOU3BOAHBIX IpU X =C
f(X)=2x° +3x* +x*—x*+5, c=-2
4. Pa3noxxuth Ha mpocTenime 1podu:
X3 +2x% +1
(x+2)
5. Haiitu HOJ] u HOK muorounenoB f(x) u g(X), Beipazute HO/J (f (%), g(X)) gyepe3 f(X)u
9(x)
f(x)=x"—2x* +x*+7x* —12x+10,  g(x) =3x" —6x° +5x* +2x -2
6. HaiiTu panuoHaabHbIe KOPHH MHOTOUYJIEHA

f(x) el g e 1,3
2 2 2 2

7. SIBnsieTcs 11 MHOTOYJICH HerI/IBOI[I/IMLIM?

a)x® —3x* +2x+1 nan Q;

b)2x* —x—3 Han Z

Oopazey unousudyanbHoz2o oomauwinezo 3aoanusn No2

2 kypc
1. Pewuth ypaBHEHUS:

a)x® —6x* +57x-196 =0

b)x* —x* —3x*+5x-10=0
2. CocTaBUTh MHOTOWIEH HAMMEHbLIEH CTENeHH C ACUCTBUTEIbHBIMH KOd(pdHUIMEeHTaMH (C
KOMIUIEKCHBIMU KO03()(DUITUEHTaMH) IO €r0 KOPHSIM:
X\ =X, =1 X;=—1+1.
3. (IlIxombHas) CymMMa KBAIpaToB KOpHei ypaBHeHus X’ + PX—3 = 0 pasua 10. Haiitu p.

4. Haiitu cymmy Ky6oB KopHeii ypaBHenus 2X* —4x% +2x* —6x+1=0.
5. Pa3i0XuTh MHOTOWIEH Ha HEMIPUBOAUMBIE MHOXHTENH Hal Q, R, C.
x° —6x* +14x® —8x* —15x +14
6. SBnsercas nm a anreOpamuyeckuM Han Q uwwmcimom? Ecim jma, ykasaTh €ro MHHHMAbHBIA

MHOT'OYJICH.

mw .. T
o= COoS—+isin—
3 3

7. OcBOOOAUTHCS OT UPPATMOHAIBHOCTH B 3HAMEHATENE IPOOH:

1
‘{/5+4\/§+3

Kputepun ouenku 3ananuii UJ13:



1. Kaxnoe 3amanue N3 oniennBaeTcs B 1 0ajur; mpy JOMYIIEHHBIX OMIMOKAaX OIIEHKA 3a
3aJ[aHUe CHIKACTCH.

2. Ilpu oneHMBaHUM 3a/IaHUS YUUTHIBACTCS aKKypATHOCTh OPOPMIICHHS U TIOJIPOOHOE
OIMCaHUE XO/a PEIICHHUs CO CChIIKAaMU HA COOTBETCTBYIOIIUN TEOPETHUECKUI MaTepHar.

3. HUroropas oleHKa 3a BCIO pabOTy COOTBETCTBYET IIPOLICHTY MOJYUYCHHOTO CyMMapHOro 0asia
10 OTHOIICHHIO K 001IeMy uuciry 6amioB 3a Bce MJ13.

4. Onenka 3a /13 He meHee 60% cuuTaercs Moa0KUTeIbHON. [IpH OTpUIIaTEIFHOI OLICHKE
CTYACHT BBINIOJHSET paboTy HaJ OIMOKaMU; PEeHTHUHIOBBINA OAJlT 32 MOBTOPHYIO pabOTy HE
MOKeT ObITh Oonblie 75 %.

5. Ouenka annynupyetcs, ecinu Ha 3ammre MJ[3 (mpu cobecenoBaHmy ¢ MpernojaBaTeiem)
CTYIEHT He MOJATBEPINII CAMOCTOATEIHHOCTD €0 BHIMIOJTHEHHUS.

6. Omuenka 3a /I3 cHmkaeTcst mpu HECOOIIIOICHIH CPOKOB €ro ciaun: MUHYC 1% 3a KaxIbIii
MIPOCPOYCHHBIN JCHbD.

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

KontposbHbIe padoThI

Kpurepnnu oieHKH KOHTPOJLHOM Pa0d0ThI:

1. Kaxnoe 3amanue paboThl OllEHUBAETCS B Oajliax; MPH JOMYIICHHBIX ONIMOKaX OIICHKA 32
3a/laHUE CHIKACTCS.

2. «CTOMMOCTB)» KaXKI0TO 33JaHusI 1 MAKCUMAJIbHO BO3MOYKHOE YUCII0 OaJlIOB OMpPEesIeTCs
OTJENBHO ISl KaXKIIOH pabOTHL.

3. Ilpwu onleHMBaHUM 3aJaHHsI YYUTHIBAETCS aKKYPaTHOCTh O(hOPMIICHHUS U TTOIPOOHOE
OIMCaHME X0/1a PELICHUS CO CChUIKAMU Ha COOTBETCTBYIOIIMN TEOPETUUECKUI MaTepHall.

4. HWrorosast OLieHKa 3a BCIO pabOTy COOTBETCTBYET MPOIEHTY ITOJYyYEHHOTO CyMMapHOTo Oasuia
10 OTHOLICHHIO K MAKCHMAJIbHO BO3MOYKHOMY YHCITY OaslIoB.

5. TlomoxxurenbHOU cunTaeTcs oneHka 3a paboty He MeHee 60%. [Ipu oTpuIaTenbHOM OLeHKe
CTY/ICHT MEPEHHChIBACT paboTy 3aHOBO (IPYyroii BapuaHT).

6. CryzaeHT MOXET IOBBICUTh PEHTHHTOBBIN Oasul, BBIOJIHUB pabOTy Ha/l OIIMOKaMU.

PeiiTuHroBeIi 6amt 3a MOBTOPHYIO paboTy U npu paboTe HaJ| OMTUOKAMU HE MOXKET OBITh
oounbiie 75 %.

Oo0pasen KOHTPOJILHOI padoThl Nel,

1 xkypc, 1 cemecTp.

CocraBbTe TaOIUILy HCTUHHOCTH 71 (POPMYJIBL: (( p—> q)/\ - p) — (.

Jlns nanHbIX MHOXKECTB 4 ¥ B Haiigure AU B, ANB, A\ B,B\ A u u3obpazure AxB Ha
KOOPJIUHATHOMN TUIOCKOCTH: A = (— 3 7], B= [4; 10).

B Teopeme «B npaBuiibHbII MHOTOYTOJIBHUK MOXHO BIIHCATh OKPY>KHOCTBY:

a) BBIJICNIUTE YCIOBHE U 3aKIltoueHue u chopmynupyiite ee B Buze: «Ecnu..., T0...».



b) chopmynupyiite nias Hee oOpaTHOE, MPOTHUBOIIOIOXKHOE, 00paTHOE MPOTHBOIIOJIOKHOMY
YTBEPKICHHUS; OTPEICTUTE UX HCTUHHOCTD;
B) 3Ty K€ TeopeMy chopMyIHpyiTe B TEPMUHAX «HEOOXOAUMO», «TOCTATOYHO.

4. Kaxumu u3 cBOWCTB: 1) pedrnexcuBHOCTB; 2) aHTHPE(IIEKCUBHOCTD; 3) CUMMETPHYHOCTD; 4)
AHTUCUMMETPUYHOCTD; 5) TPAaH3UTUBHOCTb; 6) CBA3aHHOCTh — 00J1a71a€T OTHOLICHHE P,

3aJJaHHOE
a) Ha MHOXKECTBE 4 :

A=1{a, b, ¢, d, e},

p={la a) (b b) (a b) (b a). (c. d). (d c) (e e)f;
0) Ha MHOXXECTBE JICUCTBUTENIBHBIX 4Kcel R: p = {<X; y>/X,ye R, x< y—l}.

OTBeT MosiCHUTE.

5. TlokaxkuTe, YTO MEPEUUCIICHHbIE HIKE IOJMHOXKECTBAa 00pa3yloT pa30HeHHe MHOKECTBa
A= {1, 2, 3, 4, 5}; 3a/1aiiTe B SIBHOM BHUJIe (MHOXECTBOM map U3 Ax A) OTHOIIECHUE
SKBHUBAJIEHTHOCTH, COOTBETCTBYIOIIIEE JTaHHOMY pa30oueHuIo:
A4 =4}, 4,={} 4,={8 4, 5}

6. Ompenenute, ABISICTCSA JIU COOTBETCTBUE f YaCTUYHBIM OTOOpakeHUEM, OTOOPaKCHHEM (eCin
n1a, To onpejenuTe Tun otobpakenus): f :R - R, f(X)=x*—-2x+2.

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

B03MOICHOE YUCIO ballos 3a pabomy — 7 6annos ( 3a0anus 4a u 46 oyenusaromcst 0moenbHo).

Oo0pasen KOHTPOJIbHOI padoThI Ne2,
1 xkypc, 2 cemecTp

1) ITycts R ecTts MHOXECTBO AeHCTBUTENbHBIX uncen. [TokazaTk, uTo <R', *> ABJIAETCS TPYIIION,

€CJIIn

R'= R\{l},a*b:ab—la_lb+§
2 2 2 4

2) lokasatk, 4To TpHu 1F060M HaTypambHoM 11 2+ 2° +2% ... +2" =2"1 —2;
3) BobmmoaHuTh fAEHCTBMS HaJX KOMIUIEKCHBIMM 4HCJIaMu B ainreOpandeckoit  Qopme:
@+2i) -@-i) .
B+2i) -(2+i) "’
4) BbluuciuTe, MUCMONB3ys TPUTOHOMETPUYECKYI0 (GopMy (OTBET 3amucath B aireOpanyueckoit
dopme):

1+i/3 9

2-2i

5) BrruncauTe Bce 3HaUCHUS KOPH U3 KOMIIJICKCHOI'O YUCJia

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

lz—i|<2
z-2-i|=1




[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,

2 kypc, 3 cemecTtp.

1. MeronoM MOCIENOBATEIbHOTO MCKIIOUEHHMS HEM3BECTHBIX PEIINTE CHCTEMY JIMHEHHBIX
anreOpanvyecKkux ypaBHEHUI:

2x +x,+x;+x, =95

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

X+ X, +2x,+x, =7

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

2. Haiigute paHr cucTeMbl BEKTOPOB M KaKOW-HUOYAb ee Oazuc. Bce BEKTOpHI, HE BXOJSIINE B
6azuc, BeIpa3uTe uyepe3 0a3UCHbBIE BEKTOPEI
a=@0 -1 -1 1) a,=(3, 9 8 8 a=(2 4, 5 1 a =0 5 3 7)

3. Haiinute obmiee pemenne u @CP anst cuctemsl ypaBHEHUH
3x; +4x, —x;+2x, +3x;, =0
ox; +7x, +x; +3x, +4x, =0
4x, +5x, —2x; +x, +5x, =0
7x, +10x, + x; +6x, +5x;, =0
[Mpumeuanue. 3adanus  OaumHou  pabomwl oyenueaemcs 6 1 6amn. Maxcumanrvho

803MOJICHOE YUCIo banios 3a pabomy — 3 6annas.

OO0Opa3en KOHTPOJIBLHOM pPadoThI Ne 4,

2 kypc, 4 cemecTp.

1. TlokaxwuTe, 4TO CHCTEMa BEKTOPOB d,,d,,d, ABNSAETCS 6asucoMm mpocTpancTsa R° u Haiinure

KOOpJMHATHI BEKTOPA X B 3TOM Oasuce.
a, =@ 5 3 a,=02 7.3 a=0B 9 4 x= 1 1)

2. JIomonHHUTE CHCTEMY BEKTOPOB JI0 6asuca npoctpancta R*
a, =2 3 1 1 a,=(2, 4, 1 0).

3. TlocTpoiiTe OpTOHOPMHUPOBAHHBIN 0a31C TOANPOCTPAHCTBA, HATSIHYTOTO HA CHCTEMY BEKTOPOB



a=0 1 1 1) a,=0 -1 1, -1) a=00 3, 1 3)

4. Jlns oTobpaskenus ¢ mpoctpancTsa R° B ce6s, mepeBoasmero 1060l BeKTop
x=(X, X,, X;)BBektop o(x)=(x,—x;, x+x, O):
a) IOKKUTE, YTO (¢ SBISICTCS JTMHCHHBIM;
0) HaiiuTe ero MaTpuiy B Oasuce e;,e,,e;:e, = (1, 0, O),e2 = (0, 1 O) € = (O, 0, 1);

B) HalUTe SAPO, A1e(DEKT U paHT JIMHEHHOTO OTOOPAKECHUS @ .

5. Haiinute coOCTBEHHBIC 3HAYCHUSI M COOCTBEHHBIC BEKTOPHI JINHEHHOTO OIepaTopa, 3aJaHHOTO
B HEKOTOpOM 0a3uce Matpulei

3 1 0
A4,=|-4 -1 0
4 -8 -2

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

oann. Maxcumanoho 603modxcnoe uucio 6annos 3a pabomy — 6 6auL08.

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

Oo0pasen nomManIHeil KOHTPOJIbHOI pa0doThI 0 TeMe «[ pynnbn

1 kypc, 1 u 2 cemectp.

1. Kakoli TOpsSIOK HMEeT 3JIEMEHT d CHMMETPHUYECKOW Tpymmbl S7  H  KaKyro

IUKIIMYECKYIO TPYIIy OH Hoposxkaaer? UeMy paBeH dIeMEHT, 0OpATHBIN SIEMEHTaM @ , a°, eclu

1234567
a= ?
(2345761}

2.Ha muoxectse G = {al, a,,a,, a4} 3ajlaHa omepanus co cieayromei tadbnunei Komm:

ai az as as

ai ai a2 as as

a2 az as ai as

as as ail as az

as as as az ai

BLI}ICHI/ITG, aaserca i G T pyTIHOﬁ OTHOCHUTEJIBHO 3aJJaHHOM OIcpanunu. Ecmu Aa, TO YKaXUTC

MOJITPYIITY CUMMETPHUYECKON TPYIIBI S4 , KOTOpOid n3omMopdHa rpynma G .

3. byner mu A  NOArpyNNOW, HOPMAJIBHBIM JEIUTEIEM TIPYIIIBI <M ,+>? Otset

obocnyiite. ITloctpoiite dakrop-rpynmy M/A w TabIUIy CIOXKEHUS €€ DJIEMEHTOB, E€CIIH
A={x|x=9%keZ}, M ={x|x=3kkeZ}.

4. Tlokazars, uyto f aBmserca romomopduszmom (R™,-) B (A,e) u o0ocHOBaTh, 4yTo (A0
9 9

ecTb KoMMyTaTuBHas rpymma, ecima A=(0,1), f i X i, aob= @ :
x+1 1-a-b+2ab



5.CKOIBKO OATPYIIT UMEET TPyIa AeBATHAAIATOTO TTopsiaka? OTBeT 000CHOBATS.
6. HazoBuTe Bce moArpymnisl HUKIAYECKON TPy BOCEMHAILIATOTO MOPSIKA.
[Mpumeyanue. 3adanus Ne2 u 4 oannou pabomsi oyenusaomces 6 2 baniia, ocmaivhvle — 8 1

oann. Makcumanvro 03modicHoe uucio 6ainos 3a pabomy — 8 6ann08.

Oo0pa3zen nfoManIHed KOHTPOJbLHOM Ppad0ThI 10 TeMe «KoJbua»

2 Kypc, 3, 4 cemecrp.

1. Jloka3aTp, YTO MHOXECTBO ZXxZ € YKAa3aHHbIMU OIE€palUsIMU  SIBISETCSA
KOMMYTAaTHBHBIM KOIbIIOM ¢ equnumeit: (a,,b )+ (a,,b,) = (¢, +a,, b +b,);
(al’bl)'(%vbz): (al a,, b bz)-
Haiitu B xosiblie 0OpaTUMBbIE 3JIEMEHTBHI.
2. Jloka3aTh, 4TO YHCIOBOE MHOXECTBO Z l\/i J = {a +bv2/abez }o6pa3yeT o0nacTp

OCIO0CTHOCTH OTHOCUTCIBHO €CTCCTBCHHBIX onepaunﬁ. Hatiti Bce O6paTI/IMbIe QJICMCHTEI B OTOM
KOJIBIIC.

0 b c
3. Jlokazats, uto | — mmgean B konbre K, ecan 1 =<(0 0 b|/b,ceZ
0 0O
a b c
K=<0 a bl/abcez
0 0 a

[pumeuanue. 3adanus Nel u 1 oannoti pabomel oyenusaromes 6 2 banna, Ne 3 — 6 1 6ann.

Maxcumanvno 603modicHoe uucno b6anios 3a pabomy — 5 6annos.

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

KossnokBuymbl

KpuTepun oieHKH 0TBETA HA BONPOCHI KOJJIOKBHMYMA:

1. KonnokBuyM MPOBOIUTCS B MUCBMEHHOW ¢opme mo Ouieram, B KOTOPbIE BKIIOUEHBI
BOIIPOCHI U3 MMPOTPaMMBI KOJITOKBHYMa. OIMH U3 BOIPOCOB MPEJIITOJIAraeT JOKa3aTeIbCTBO
OJTHOM W3 TeOopeM, OCTAJIbHBIE BOMPOCH! (OJIMH WM JBa) MPEANONararoT (hopMyIHpOBKY
ONpEeACICHUH MOHATHI C WIUTFOCTPALUEe UX MPUMEPAMHU.

2. Kaxpaplii Bompoc Ouiera omeHWBaeTcs B Oaiax; MpU JOMYHICHHBIX OMHOKax |
HETOYHOCTSX B (DOPMYJIIMPOBKAX OMNPEICICHHA W JOKa3aTeIbCTBE TEOPEMBI OIlCHKA 3a
BOIIPOC CHIKAETCSI.



=

w

2

10.

11.

12.

13.

14.

[lpn olEeHWBaHMHM OTBETa YYUTHIBACTCS: TMPABHILHOCTH (OPMYIHPOBOK; YCTAHOBIICHHE
B3aMMOCBSI3U TEOPUH U MPAKTUKH; COACPKATEIBHOCTh M apryMEHTHPOBAHHOCTD. TTOJHOTA
U CTPYKTYpHasl JIOTHYHOCTh JOKA3aTeNIbCTBA; TIIyOMHA 3HAHHIA BOTIPOCA.

«CTOMMOCTBY» KaXXI0Tr0 BOIPOCAa U MAKCUMAIILHO BO3MOYKHOE YMCIIO OAJJIOB 332 OTBET I10
OUJIeTy OTpeAesIeTCs OTACIBHO U KaXKI0TO KOJUIOKBHYMA.

HToroBas oleHKa 3a KOJUIOKBUYM COOTBETCTBYET IMPOLEHTY MOIYYEHHOTO CYyMMapHOTO
0ajia 1Mo OTHOIICHHUIO K MAKCHMAaJIbHO BO3MOKHOMY YHCITY OalioB.

[TonoxurtensHOM cuntaercs oneHka He meree 60%. [Ipu oTpunaTenbHOM OLIEHKE CTYAEHT
nepecaaeT KOJJIOKBUYM 3aHOBO (Apyroi OuieT, u He 6oiiee 2-X pas).

PeliTHrOBBIN 6aJl 32 MOBTOPHYIO Mepecaady He MOXKET ObITh Oosbie 75 %.

IIporpamma KOJLIOKBHYMA
no ajredpe s cryaeHToB 1 kypca (1 cemectp)

BrickaspiBanus. Oniepanny Ha/l BICKa3bIBAHUSIMHU.

@opMyJIbl TOTUKH BBICKA3bIBAHU; paBHOCHIBbHBIE (hopMyIibl. OCHOBHBIE PABHOCHUIBHOCTH
JIOTUKH BBICKA3bIBAaHUH.

MmuosectBa. Onepaiuu HaJl MHOKECTBAMH M UX CBOWCTBa (Teopema).

Omnpenenenue npenukarta. Onepanuu Haja npeaukaramu. O0IacTh HCTHHHOCTHU MPeIuKaTa
(Teopema).

Jlornyeckue omnepamnuy CBS3bIBAHUS KBAHTOPOM OOIIHOCTH M KBAaHTOPOM CYIIECTBOBAHUS
HAa MHOXECTBE IMPEAUKATOB. PaBHOCHIBHOCTH JIOTMKH TPEAUKATOB, CBSI3aHHBIE C
MIPUMECHCHHEM KBAaHTOPOB.

3anuch MaTeMaTHYeCKHX YTBEPXKACHUW Ha s3bIKEe JIOTUKU MpeaukaroB. OOparHas u
POTHBONOJIOXKHAS TeopeMbl. HeoOXoanMoe 1 1ocTaTouyHOe YCIOBUSI.

bunapHoe oTHOIIIEHHE MEXIY IIEeMEHTaMU MHOXKECTB A U B; criocoObl 3a1aHusi OWHAPHBIX
otHomeHni. OTHOIIEHHE, 00paTHOE TaHHOMY.

bunapHoe OTHOIIIEHHE HA MHOXECTBE; CBOWCTBA OMHAPHBIX OTHOIIICHUH.

OTtHomIeHne SKBUBAJIEHTHOCTH. Kitacc skBUBaNIeHTHOCTH (Teopema). DaKkTop-MHOKECTBO.
Paz6uenne MHoxecTBa. CBSI3b OTHOIIEHUS] SKBUBAIEHTHOCTH, 33JJaHHOTO Ha MHOXECTBE,
C pa3bueHueM ITOr0 MHOXKECTBA (TeopemMa).

OTHomeHHe TNOpsAKa. YHOpsAodYeHHbIe (CTPOro, HECTPOro, 4YacTUYHO, JIMHEHHO)
MHOYKECTBA.

Uactuunoe ortobOpakenne. OroOpakeHue; BHUIBI OTOOpakeHUH  (CIOPHEKTUBHOE,,
HHBEKTHBHOE, OUCKTHBHOE).

ObpatHoe oToOpaxenue. HeoOxoaumoe u JOCTaTOYHOE YCIOBHE OOpPATUMOCTH
oToOpakeHHi (Teopema).

Kommo3surus oTo0pakeHuii u ee CBoiCTBa (Teopema).

IIporpamMmMa KOJJIOKBHYMA
no ajareope ais cryaeHroB 1 kypca (2 cemectp)

1.CTyaeHT NOKEH 3HATE ONPENEIeHNsI OCHOBHBIX HOHATHHA JMHENHON aireOpsl:

apugmemuueckuil 6eKmMop, apugmemuieckoe 6eKMopHOe NPOCMPAHCNEO,

cucmema TUHEHbIX YPAGHeHUl, peuleHue CUCIEeMbL 11.)., PABHOCUTIbHbIE CUCEMbL T1.Y.;
JIUHEIHASL 3A8UCUMOCHb U HE3ABUCUMOCTb CUCEMbL APUPMEMULECKUX BEKIMOPO8;
IKBUBANEHMHbBIE CUCHEMbL BEKINOPOB;,

Oa3uc u pane KOHEYHOU CUCmeMbl ApUPMemuyecKux 6eKmopos;

pane mampuywl;

@ynoamenmanvuas cucmema pewenusi OCJ1Y.



2.CTYIeHT JOJIKEH YMETh:

® onpedensimb JUHEUHYIO 3ABUCUMOCMb U HE3A6UCUMOCHIb CUCEM apU@PMEemuieckux n-

MEPHBIX 8EKMOPO8;

®  onpedensime pane MAmpuybl;

® onpedensimb 6A3UC U PAHE KOHEYHOU CUCTEMbl APUDMEeMUUecKUX N-MEPHBIX BeKmMopos;

®  1POBOOUMb UCCIEO0BAHUE HA COBMECTHOCHb CUCMEMbL TUHEUHbIX YPAGHEHUL U Peuams
ux memooom I aycca;
Haxooums 0.1 00HopooHou CJIY ee @CP.

1. Apudmernueckoe n-MepHOE BEKTOPHOE TPOCTPAHCTBO. JlOKa3aTeNbCTBO TEOPEMBI O
CBOMCTBAX IJIaBHBIX orepaluii apupMeTu4eckoro 7-MepHOro0 BEKTOPHOTO MPOCTPAHCTBA.

2. JluneiliHas 3aBHCHMOCTh M HE3aBUCUMOCTb CHUCTEMBI 1-MEPHBIX  BEKTOpOB. I[Ipumepsl.
CpoiicTBa NTUHEHHONW 3aBUCUMOCTH M HE3aBHUCHUMOCTH CHUCTEMBl 1-MEPHBIX BEKTOpPOB. (YMETb
Jl0Ka3bIBaTh CBOMcTBa-TeopeMbl: 1)Kpurepuii nHelHHONW 3aBUCUMOCTU.2) Y CUIICHHBIH KPUTEPH
JIMHEHHOM 3aBUCHMOCTH. 3)«Besikue S BeKTOpOB mpocTpancTBa F" cocTaBnsgioT npu S> N JIMHEHHO
3aBUCHMYIO CUCTEMY;

3. DKBHBaJICHTHBIE CUCTEMbI #-MEPHBIX BEKTOPOB. PaBHOUMCIIEHHOCTh YKBUBAJICHTHBIX JIMHEHHO
HE3aBHCHUMBIX CUCTEM 7-MEPHBIX BEKTOpPOB Kak clieZicTBHE TeopeMbl «Ecinu B mpocrpancTtse F”
JIaHbl JBE€ CUCTEMbl BEKTOPOB, U3 KOTOPBIX ME€pBas JIMHEIHO HE3aBUCUMA U JIMHEHHO BBIPAKAETCA
gyepe3 BTOPYIO, TO YUCIIO BEKTOPOB B MEPBOM cHCTEME He OOJIbIIIe, YeM BO BTOPOID».

4. bazuc KOHEYHOW CHCTEMBl #n-MEPHBIX BEKTOpOB. ba3uc kak MakcuMasiabHas JHMHEWHO
He3aBUCHMas TIOJICUCTEMa JTaHHOW cUCTeMbl BEKTOpoB ([lokazats Teopemy: «Koneunas cucrema
n-MEPHBIX BEKTOPOB, cojepKalias X0oTs Obl OIMH HEHYJIEBOH BEKTOp, oOnanaer 6azucom. JlroObie
nBa 0a3uca JaHHOW KOHEYHOM CHUCTEMBbl n-MEPHBIX BEKTOPOB COCTOSAT U3 OJMHAKOBOI'O 4HMcCia
BEKTOPOBY.)

5. PaHr xoHe4yHOI cUCTEeMBI n-MEPHBIX BEKTOpOB. CBOICTBA paHra.

6. CrpoyeuHblif paHr Martpuibl. Heu3MeHsSeMOCTb CTPOYEYHOTO paHra MaTpULbl MpU
3JIEMEHTapHbBIX MpeoOpa3oBaHUsIX €€ CTPOK. CTPOUYEUHBIH paHT CTYNEHYaTON MaTpUIIbI.

7. JleMMa O paBEHCTBE CTOJIOIIOBBIX PAHTOB OCHOBHBIX MAaTpHIl PABHOCHJIBHBIX OJHOPOIHBIX
CJ1y.

8. JlemMa O HEHM3MEHSEMOCTH CTOJOLIOBOIO paHra MaTpUIbl IPH  JIEMEHTApPHbBIX
peo0pa30BaHUSIX €€ CTPOK.

9. Teopema 0 paBeHCTBE CTPOUYEYHOI'O M CTOJIOIIOBOTO PAHI'OB MaTPHIIBI.

10. Kpurepuii COBMECTHOCTH CUCTEMBI TMHEHHBIX ypaBHeHU (Kponekepa-Kanemnu). Ctpykrypa
MHOKecTBa Beex pemennid CJIY.

11. Onnoponnsie CJIY. ®CP kak 0a3uc MHOecTBa Beex perienuid OCJIY.

12. CBsi3p MeXy pEUICHUSIMU HEOAHOPOJHOM CHCTEMBbl JIMHEHHBIX ypaBHEHHUH M peEIICHUSIMU
acCOMMPOBaHHOM ¢ Her ogHopoaHon CITY.

IIporpamma koJuiokBuyMa Nel
JJISl CTYIeHTOB 2 Kypca (3 cemecTp, TeOpHs rpyIin)

1. Tlonyrpynmsl. MoHouibl. OG0OIIEHHBIN 3aKOH aCCOLMATUBHOCTH AJISl OTYTPYIII.

2. TI'pynma moactaHoBok Ha MHOKecTBe M. Cummerpudeckas rpymma n-oi creneHu (Sp).
Teopema Koann.

3. Tlopsmok sieMeHTa TpyMIbl; €ro CBOWCTBA. TeopeMa O CTENEHSAX 3JIeMEHTa KOHEYHOIro
MOPSAJIKA U €€ CIIE/ICTBUE.

4. lluxnuyeckue rpynmbl. M3oMophu3M OECKOHEUHBIX IMKJIMYECKUX TpYHH; H30oMophusm
KOHEYHBIX LUKJINYECKUX TPy OAHOIO MOPSAIKA.

5. OTtHoleHNE cpaBHEHUS IO MOATPYIIE U €ro cBolicTBa. IIpaBble U JIeBblE CMEXKHBIE KIIACCHI 10
MOATPYIIIIE.



6. Teopema Jlarpanxa u ee CI€ICTBHSL.

7. Hopmanbhble nenutenu rpynmnsl. Kpurepuii HopmanbHOTo fenutens rpymbl. @akTop-rpymnmna.
8. T'omomopdusmel rpynn. SAapo romomopdusma. TeopeMsl 0 TOM, YTO AP0 TOMOMOpPHU3Ma @
rpymmsl (G, *) B rpymmy (H , o) sSBIseTcs MOATPYIIION M HOPMATbHBIM JETHTENEM TPYIIIBI
(G ,%).

9. Teopema 006 s3mumopdu3Max rpymi.

Il. CTymeHT 10JI3KeH YMEeTh 10Ka3bIBaTh JIO0YI0 U3 NMepPeYnCcIeHHbIX HIKE TeopeM:

1) Teopemy Komu;

2) Teopemy O CTEMEeHSX DIIEMEHTa KOHEYHOTO MOPSI/IKA U €€ CIICACTBHE;

3) Tteopemy 00 H30MOphHU3ME POU3BOILHON OECKOHEYHOMN IUKIMIECCKON TPYIIIBI ¥ aJTATHBHON
TPYIIIBI HETbIX YUCETT,

4) Teopemy 00 nzoMopdu3Me MPOU3BOIBHON IIMKINYECKON IPYIbI MOPSAKA 7 W aJIHTHBHOM
IPYIIIBI KIIACCOB BBHIUETOB 110 MOJLYJIIO 711 |

5) TeopeMy O CBOWCTBaX OTHOLICHHUS CPABHEHHMS 110 OATPYIIIIE;

6) Tteopemy Jlarpamka u ee ClIeICTBUS;

7) KpuTepuil HOPMAIBLHOTO JIEJIUTEINS;

8) TeopeMbl O TOM, YTO SIIPO FOMOMOP(HU3MA (¢ TPYIIIIbI <G *> B TpYIILY <H ,o> SBIIETCS

MOATPYIIONH U HOPMAJIBHBIM JIETUTENIEM TPYIIIbI <G , *> .

9) Teopemy 00 snUMOpQHU3MAaX IPYIIIL.

I1l. CTyneHT A0J:KeH 3HATH oONpe/iesieHUs] BceX MepevyrcJeHHbIX HUKe TOHATHIH U
NPUBOAUTH NPUMEPHI 1 KOHTPIPUMEPDI, PACKPBIBAKIINE CMBICJ YTHX MOHATHIA:
[Monyrpynma, MOHOWA, TPYINa; MOATPYINa, MUKIMYecKas moArpymnna (a), MOPOXKICHHAS
JJIEMEHTOM @ ; TOPSJIOK 3JIEMEHTA TPYIIBI, ITUKINYECKasl TPYIIA; OTHOIICHUE CPaBHEHHS IIO
noarpynmne (cieBa, CIpaBa); CMEXHBIA Kiacc (JIEBBbIM, MpaBblii) MO MOATPYMIE, HHIEKC
MOATPYNIBl JTaHHOM TIpyNmbl; HOPMAJIbHBIN JAenuTeNb; (PaKTop-rpynna Mo HOPMaIbHOMY
JENUTENI0; TOMOMOP(HU3M TPYIIIT; STUMOP(HU3M TPYIIIL; SIPO ToMOMOphU3Ma FPyII; H30MOPHU3M

TpyIIL.

IIporpamma xoJs1okBuyma Ne2
JJISA CTYAEHTOB 2 Kypca (4 cemecTp, TeopHsi KoJIel)

I. CTyeHT 10/I2KeH YMeTh 10Ka3bIBaTh J00YI0 U3 NepevuCJIeHHbIX HUKe TeopeM:
1) Teopemy o TOM, YTO CyMMa M MEPECEUCHUE IBYX HICATOB KOJIbLA €CTh UACAN 3TOTO KOJIBIIA;
2) TeopeMy O TOM, YTO OTHOIICHHE CPABHEHUS 110 UCATY €CTh OTHOIICHUE YKBUBAJICHTHOCTH;

3) Teopemy O TOM, YTO MHOXECTBO |% BCEX KJIacCOB BhIueToB Koiblla K mo uneany [ sBisiercs
KOJIBIIOM OTHOCHUTENIBHO onepanuil @ u ®;

4) TeopeMy O TOM, YTO sApO ToMoMopdu3mMa Koibila K B KOJIbIO K1 SBISIETCS UICAIOM KOJIbIa
K;

5) Teopemy 0 XapaKTePHUCTHKE 00JIACTH LETOCTHOCTH;



6) Teopemy O TOM, YTO B KOJIbIC IJIABHBIX HM/CAIOB BO3PACTAIOIIAS IIEITOYKA HICATIOB HE MOXKET
OBITH OECKOHEYHOI;

7) Teopemy O GaKTOPHATBLHOCTH KOJIbIIa TJIABHBIX HIEAJIOB;

8) Teopemy O TOM, YTO CBKJIMIOBO KOJIBIIO ABJISCTCSA KOJBIIOM TJIaBHBIX UICAJIOB.

Il. CTyneHT H0/I7KeH 3HATH ONpeJesieHUs] BcCeX IMePeYMCIeHHBbIX HHMKe MOHATHI U
NPUBOAUTH NPUMeEPbI 1 KOHTPIPUMeEPbI, PACKPHIBAIOIIME CMBbIC/ ITHUX MOHATHIA:

Konp1o; moakomnbIo; uaean Kojiblla, TIaBHBIA KAeal KOJIbLIA; CyMMa U IMEepeceueHue HJIeasos;
OTHOIIICHHE CPaBHEHHS IO HJeally, KJIacC BBIYETOB IO HJEany, CBONCTBA KJIAcCOB BBIYETOB;
(akTOp-KOJIBIO MO HAeany; TOMOMOP(PHU3M KOJIEl; MUMOPPHU3M KOJel; siApo roMoMopdusma
KOJIeL; HM30MOP(H3M KOJEIll, XapaKTepHCTUKa KOJIbLA; 001acTh (KOJBIO) IIEIOCTHOCTH;
OTHOIICHHE JEJIMMOCTH U OTHOIICHHE AaCCOLMHPOBAHHOCTU B OOJACTH IEJIOCTHOCTH U HX
CBOMCTBA; COOCTBEHHBIC M TPHUBUAJBHBIC ICIUTENN 3JieMeHTa obnactu uenoctHoctu; HOJL
AJIEMEHTOB 00JaCTH LIEJTOCTHOCTH U €Tr0 CBOMCTBA; MPOCTOM (HEMPHUBOIUMBIIA) AJIEMEHT 00JacTH
[IEJIOCTHOCTH; COCTaBHOW (TIPUBOAMMBIN) DJIEMEHT OOJIACTH IEJIOCTHOCTH; KOJIBIIO TJIABHBIX
uaeanoB; GakTopuaIbHOE KOJbIIO; EBKIMOBO KOJBIIO.

5. Tunosoe xonmponvroe 3adanue na smane popmuposanus YK-1, I[IK-1, I1K-3:

HUToroBbiii TECT
JIupakTndeckue eIMHUIbI:

Omnepauuu Hajg MHOXecTBaMu. VX cBoiicTBa.
DneMEeHThl MaTEMAaTUYECKOM JIOTUKH.

bunapubie oTHOmEeHMs. OTOOpaKeHUsI.
Anrebpanyeckue onepanuy. 3aKOHbl AIreOpandeckux orneparuii.
['pymmsl.

Konbna.

ITons.

KomrmuiekcHble uncna.

BekropHoe mpocTpaHCTBO.

0. CucteMbl TMHEWHBIX YpaBHEHUI.

1. JleticTBUs HAJ MaTPHUIIAMH.

12. Onpenenuren.

13. JIuneitHble onepaTopsbl.

14. EBxiin10BBI BEKTOPHBIE IPOCTPAHCTBA.

15. DnemeHTHI TEOpUU TPYIII.

16. DyreMeHTBI TEOPUH KOJIEIL.

17. KopHu MHOrouseHa. Jlenenue ¢ ocTaTKOM B KOJIbIIE MHOTOWIEHOB HaJl TTOJIEM.
18. MHOTOWIEHBI HAJl TIOJIEM KOMILUIEKCHBIX YHCE.
19. MHorousieHb! HaJ| MOJIeM JAEHCTBUTEIbHBIX YHCEIL.
20. MHOTO4JIEHBI HAJl TIOJIEM PAllMOHATHHBIX YHCEIL.
21. Pacmmpenus nosuei.

RRoOoo~NoOR~WNE

1. OMEPAIIMU HAJ MHOXXECTBAMM. X CBOMCTBA

1. Kakue u3 cruenyrommx HaOOpOB IMOAMHOXKECTB MHOxkecTBa A={1,2,3,4,5,6} cocTaBisiOT
pa3zbueHne MHOKecTBa A?
1) A1={2,3}, A>={3.4,5}, As={1,6}.
2) A1={1,2,3}, Ax={4}, As={5,6}.
3) A1={1,2}, A>={4,5}, As={6}.



4) A1=0, A={1,3.4}, Az={2}, As={5}, As={6}.

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

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

1) [0.6]; 2)[0.2,46]; 3)[0,2] {46}, 4) [0.6).
. s muoxects A=(1,3)U(5,7) u B=[2,6] muoxkectB0o ANB paBHoO:
1) [2.3)w(5,6]; 2) (2,3]V[5.7); 3) [2,3); 4) (2,3)(5,6).
. Kakum ycnoBusM H0IKHBI yIOBIETBOPSTH MHOXecTBa A 1 B, uto6s1 ANB = AUB?
1) AcB; 2) A=B; 3) BcA; 4) A=, B#J;
. Kakum ycnoBusiM OJDKHBI YIOBIETBOPSATH MHOXeCTBA A 1 B, uTo0b1 (AUB)\B=A)?
1) A=B#J; 2) AcB, A#J; 3) AnB=J; 4)BcA, BJ.
. Kakoe u3 cienyrommx yTBepx aeHuil BEpHO?
1) 1={1,23} 2){1}={1.2,3}; 3){1.2}=({1,2}.3}.
. Kakoe u3 cienyrommx yTBepx aeHu BEpHO?
1) {1re{{1}, {2.3}}; 2){2}e{1,2,3}; 3){1.2}e{1,23};  4)
1e{{1}{23}}.

2. DJEMEHTBI MATEMATHYECKOM JIOTUKH
. Kakoe u3 crnenyromux BbICKa3bIBaHUN UCTUHHO?

1) (3x)(x*>—4x+3=0 A x<0)

2) (3x)(x*—4x+3=0 A 0<x<1)

3) (Ix)(x*—4x+3=0 A x>3)

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

. Kakoe u3 crnegyromux BbICKa3bIBaHUN UCTUHHO?
1) (Vx) (x>~4x+3<0)

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

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

4) (Vx) (—x*+4x-3>0)

. Kakas u3 crenyromux ¢popmys TOXKIAECTBEHHO UCTUHHA?
1) (Pv—P)=P

2) P=(Pv—P)

3) P=(PA—P)

4) P=-P

. B kakoit u3 cneayromux (HopMya MPUBEICHHBIX CBEICHHI JOCTATOYHO, YTOOBI OMPEACTUTD
HUCTHHHOCTHOE 3HauYeHue GopmyIibr?

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

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

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

4) PA—Q=0Q, Q=n.

. Kakoe u3 crnemyronmx yTBep:KIACHUN ABISETCSA NMPEAMKATOM Ha MHOXKECTBE JCHCTBUTEIBHBIX
qrcen?

1) «Buepa 11ea 10K ab».

2) «25 — mpocToe YHCIoN.



3) «x*y’=4».
4) «16+9=5%.

6. Kakue u3 cienyromumx yTBepKICHUHN SBISIFOTCS HCTUHHBIME?
1) Ecmu kaxxaoe u3 cliaraeMbIX IeIUTcs Ha 13, To U cymma aenuTcst Ha 13.
2) Ecnu xoTst ObI 0JJHO cllaraeMoe He JenuTcst 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 nenutes Ha 13, TO HE OJTHO M3 CllaraeMbIX He JenauTcs Ha 13.

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

8. Kakwue BbICKa3bIBaHUS SIBISIIOTCS ICTUHHBIMU BMECTE C BbICKa3biBaHueM A—=>B?
1) A nocratouno mis B.
2) A HeoOxomaumo s B.
3) B mocratouno ms A.
4) B HeobOxoaumo st A.

9. VkaxuTe NPaBWIBbHYIO 3alliCh BbICKa3biBaHWs: «HeEKOTOpbie NEeWCTBUTEIBHBIC YHCIA HE
SIBIISFOTCSI PAIIMOHATBHBIMUY.
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 MPEAUKATHI, 3aJaHHbIe Ha MHOKecTBe M; Tp u Tq — uX
00J1aCTH UCTUHHOCTH. Y CTAHOBUTE COOTBETCTBUE MEXKTY MPEANKATAMH:

D PX)AQX);  2P(X)vQ(X); 3) P(X)=Q(x); 4) P(x)=Q(X)

" ux O6HaCTHMI/I NCTHUHHOCTHU.
r« /
i 3D am

1) 4 3

11. ITyctsb BBIcKa3zbiBanue A<>B nctuaHo. Kakoe U3 cienyromux BbICKa3bIBaHUH JT0KHO?
1) A=AVB; 2) (AA—B)=B; 3) A>—-B; 4)(A=B)=B.

3. BUHAPHBIE OTHOLIEHMUSA. OTOBPAKEHUS

1. bunapHOe OTHOLIEHHE P 3alaHO HA MHOKECTBE ACHCTBUTEIbHBIX YUCE.



(Vx,yeR) xpy<=|x|-3|=|ly|-3|. Kakumu u3 Ha3BaHHBIX CBOWCTB OHO 00J1a1aeT?
1) PednexcuBHOCTD.
2) AntHpedIeKCHBHOCTb.
3) CuUMMETPUYHOCTb.
4) AHTHCUMMETPUYHOCTb.
5) TpaH3UTUBHOCTH.

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 cBoiicTBamMu OHO 00nagaet?

1) PednekCHBHOCTS.

2) AHTUPe(IIEKCUBHOCTb.

3) CHMMETPUYHOCT.

4) AHTHCUMMETPUYHOCTD.

5) TpaH3UTHBHOCTS.

6) CBsSI3HOCTD.

3. Ha muoxecTBe HeﬁCTBHTCHbHBIX YHUCCI 3a1aHO OTHOLICHUEC 3KBUBAJICHTHOCTH .
X
(VX yeR) xpy < cos? = cos%

Kakoe u3 cienyrommx MHOKECTB SIBJISIETCS KJIIACCOM SKBUBAIEHTHOCTH [ 1],?
1) {1+2n|neZ}; 2) {1+n|neZ}, 3) {2+4n| neZ}; 4) {-2+2n|
neZ}.

4. 3amanHoe Ha MHOXecTBe A={1,2,3,4,5} OMHapHOE OTHOIIECHUE
p={<1,1>, <2,2>, <2,5>, <3,2>, <3,3>, <3,5>, <3,4>, <4,4>, <4 5>, <5,5>} sapnsercs:
1) SKBHBaJCHTHOCTHIO;
2) CTPOrMM YaCTHYHBIM TOPSIKOM;
3) HECTPOTUM YaCTUYHBIM MTOPSIKOM;
4) HEeCTPOTUM JTHHEHHBIM MOPSITIKOM.

5. Ha muoxectBe A={1,2,3,4,5} 3anano pazouenne A1={1,2}, A>={3}, Az={4,5}.
Kakyro skBUBaNIEeHTHOCTh Ha A OHO ompeaenseT?
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. Kakuwe u3 cnenyromux OWMHApHBIX OTHOLIEHWH Ha MHOXXECTBE JAEHCTBUTEIBHBIX uucen R
SBIISTIOTCS OTOOpakeHusiMu R B R?

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

7. Kakue u3 yka3aHHbBIX HIKE OTOOpaXEHUN CIOPBEKTHUBHBI?

1)f:R>R, 2)f:R—>Rx, 3)f:R-H>R, 4)fR—R,
f: x> 2% f: x> %2 f: Xt sinx; f: x> Igx.

8. Kakwue u3 yka3zaHHBIX HIKE OTOOPaXCHUN MHBEKTUBHBI?



1) f:R>R, 2)f:R—>Rx, 3)fR-R, 4) f: R+—R,
f: x—= 2% f: x> X% f: X sinx; f: X Igx.

9. Kakoe u3 yka3aHHBIX HUKE OTOOpaKeHU 00paTumMo?

1f:R>R 2)f:R—>Rx, 3)f R-R, 4) f: R+—R,
f: x> 2% f: x> X2, f: X sinx; f: X Igx.

4. AJITEBPAMYECKHE OIIEPAIIMU. 3AKOHBI AJITEBPANYECKHUX
OIIEPAIIMH

1. KOMMYTaTI/IBHBIMI/I Ha R gBisiroTest OIIcpanuu:

1) a*b=(a+h)?; 2) aBb=a+3b; 3) a*b:%b; 4) aBb:%(a—b).
2. AccounatuBHBIMH Ha R SBISIOTCS onepanuu:

1) axb=(a+b)?; 2) aBb=a+3b; 3) a*b= %b ; 4) aBb=a-3b.

3. YkaxuTe mapel OWHAPHBIX alreOpandecKuxX Omepanuid, B KOTOPBIX TIepBas OIeparus
TUCTPUOYTUBHA OTHOCUTEIHLHO BTOPOM:
1) cnokeHne U yMHOXKEHHE Ha MHOKeCTBE R;
2) yMHOXEHHE U CI0XKEHHE Ha MHOXECTBE R;
3) oObenMHEHHE W TepeceYeHUue Ha MHOXecTBe P(M) BceX MOIMHOXKECTB HEKOTOPOTO
MHOXeCTBa M;
4) nmepeceueHne U 00beIMHEHNE HA MHOXKECTBE P(M);
5) YMHOXEHHE U JIEJIEHHE Ha MHOXKeCTBE R,

4. YCTaHOBUTE COOTBETCTBUE MEXIY anreOpoi M 3JIEMEHTOM 3TOW anreOphl, KOTOPBIM SBIsSETCS
HEHUTpaJIbHBIM OTHOCUTENIbHO YKa3aHHON airedpandeckoi ornepanuu:
DN<Z +>; 2)<Q, > )<PM),u>;, 4)<PM), >, 5)<N,+>.
(P(M) — MHO€ECTBO BCEX MOMHOMXECTB HEKOTOPOr0 MHOXKeCTBa M)
a) I; b)0; C€) ocHOBHOE MHOKECTBO anreGpbl HE CONEPKMUT HEUTpPaIbHOTO semenTa; d) 1;  €) M.

5. Ilycth R ecTh MHOXeECTBO AEWCTBUTEIbHBIX YHCEN, OMHapHas omepanus * anreOpsl <R,*,e>
3a7aHa mo mpaBuiy axb = —2a —2b+6+ab u e=3 — HeWTpanbHBIA JIEMEHT JJIsl ONEPAIH *.
Torna MHOXXECTBO BCEX CUMMETPHU3YEMBIX 3JIEMEHTOB TOH alnre0pbl paBHO:

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

6. Ilycth R ecTb MHOKECTBO JEMCTBUTENBHBIX YHCEN U omepanus * anredpsl <R,*> 3amaHa 1o
npaBuiay axb = 2a +2b —2ab —1. Torma HeHTpanbHBIA 3JIEMEHT ¢ OTHOCHUTEIBHO OIEpaIluy *
paBeH:

1)1: 2)0: 3)-1: 4) —%; 5) %

7. KOHpraHHHeﬁ Ha MHOXECTBE £ OTHOCHUTEIBLHO OIICpanu CJOKCHUA SABJIAIOTCSHA 6I/IHapHLIe
OTHOIIICHUA:
1)< 2)=; 3):; 4)>; 5)=

8. Jlnst anreOpsl <{ai, az, as}, *>, rae onepaiys * 3ajaHa TaOIUICH
¥ [d1| a2 | as
ai |as|a1|a




d2|adi|a|as
a3 ([d2 | a3 | a1

, HEBEpHBIMH SIBJISIFOTCS YTBEPKIACHHUS:
1) Omneparysi KOMMyTaTHBHA,;
2) HeWTpanbHbIM 3JIEMEHTOM OTHOCUTEJIBHO OMEPAIMH * SBJSICTCS SJIEMEHT a1;
3) HeiliTpasbHBIM 3JIEMEHTOM OTHOCHTEIBHO OIEPAIHH * SIBJISCTCS SJICMEHT a2;
4) CHMMETPUYHBIM 3JICMEHTOM [UIs a1 SIBISCTCS a2;
5) CHUMMETPUYHBIM 3JICMEHTOM JIJIS @3 SIBJIACTCS ai.

5. I'PYIIIIbI

1. I'pynny OTHOCUTENBHO YMHOKEHUS 00pa3yeT MHOKECTBO:

1) zsMo};, 2)zs\{0}; 3)z7\{0};4)z\{0}.

2. He oGpa3yer rpyniy OTHOCUTEIbHO YMHOKEHHSI MHOKECTBO:

1) Zs\{0}; 2)Zs\{0}; 3)Z;\{0};4)Zs\{0}.

3. TI'pynna < Zg, + > umeeT nopsaok
1) §; 2)7; 3) 4; 4) 6.

4. Tpymma < Z7\{0}; - > uMeeT NOPAIOK
n7;, 2)6; 3)5 7)8.

5. TIpOTHBOMONOXKHBIM KiIaccy 5 B rpyrme < Z7, + > sBISETCS KJIACC BBIUETOB
1) 1; 2)3: 3)2; 4)4.

6. TIPOTHBOIONOXKHBIM KIIaccy 3 B rpymme < Zg, + > ABISETCA KIACC BHIUETOB
1) 0; 2) 1; 3) 3; 4) 2.

7. HyneBbIM 351eMeHTOM B rpyiie < Zg, + > SIBISETCS KJIacC BHIYETOB
H0; 2)1; 3) 4; 4) 2.

8. HeiiTpansHbIM d1eMeHTOM B rpymme < Zs\{ 0 }; - > ABiseTcs KIacc BEIUETOB
1) 0; 2) 1; 3) 3; 4) 4.

9. OG6paTHBIM KJIacCy 2 B IpyIIe < Zs; - > SBIACTCS KIAcC BHIYETOB
1) 1; 2) 2; 3)3; 4) 4.

10. PemenueM ypaBHeHHs X+3=5 B rpyme < Zs, + > SBIAETCS KIACC:
1) 1; 2) 2; 3)3; 4) 4.

11. PemenueM ypaBHeHHs X—5=7 B TpyIIe < Z1o, + > SBIAETCS KIacc:
1)1; 2) 2; 3)3; 4) 4.

12. U3 cnepyronux aiaredp rpymaMu sBIISTFOTCS
a)<Z;->; 6)< Q% - >;B)<Z *> e axb=a+b-3; r)<A; > rae A={aeC |a'=1}?
1) Tonbko a, 6; 2) TonbKO O, T; 3)a,0,s; 4)0,B,T.

6. KOJIbLHA. TEOPEMA O ITIOAKOJIBLIE



1. U3 caepyromux 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 komble < Zg; +, - > HEUTPATBLHBIM JIEMEHTOM JJIS1 CJIOKEHUS SIBIISICTCS KJ1acce
1)0; 2)1; 3)5; 4)4.

4. B xomnbne < Zg; +, - > NPOTHBOIOJIOKHBIM KJIACCY 1 sBIIsIETCA KI1ace
1)2; 2)3; 3)5; 4)4.

5. Her nenureneii Hyns B KOJbIax

D<Z,+, > 2)<Ze; +, > 3) < Z7; +, - >, 4) < Zs; +, - >.

6. B xousbie < Zg; +, © > ICIUTEISIMU HYJIS SIBJISTFOTCS KJTACCHI BBIYETOB: a) 2; 6)1_%; B)E:) ; r)é_l; zI)E_S
f)

1)a,r, n; 2)06,8; 3)0, 1, 1; 4)a,r, 1.

~

. B xomnblie < Zg; +, + > 00paTUMBIMU SIBIIIOTCSL KJIACCHI BHIYECTOB:
a)2; 6)3;8)4;1)5;1)7; e)1?
l)a,B; 2)0,1,1; 3)6,1,1,¢; 4)B,T, €.

8. IToaKOIbIIAMH KOJIBLA JEHCTBUTENLHBIX YHCEIT ABJISIIOTCS:
a) Z; 6) 2Z; B) Q[\/E] = {a + b\/§|a, be Q}; rNk-= {a + bi/§|a, be Z}’?

1) Tonbko a, B; 2) TOnbKO O, B; 3) TONBKO B, T; 4) a, 0, B.

9. He siBJSIIOTCS TTOJKOJIBI[AMH KOJIBIIA JEHCTBUTEIBHBIX YHCEI:
a) 2Z; 6)3Z; B) K =fa+by2[a,bez}; r) M= fa+bi2fabez|?
1)a,0,B; 2)B; 3)T; 4) B, T.

10 KOMMyTaTI/IBHBIMI/I KOJIbIIaMH C eI[HHHHeﬁ ABJIAKOTCA KOJIbIIA:
8) < 2Z; +, - >; 6) < QIW2]; +, - > rxe Q2] = fa+bv2[a,b e Z}; ) <Z; +, - >; 1) <R;
+, - >?

1) Tonbko a, B; 2) TOObKO O, B; 3) 0, B, T; 4)a, 0, T.
7. MIOJIE. TEOPEMA O ITOAIIOJIE

1. U3 cnenyromumx anredp moiasMu sIBJISIKOTCS
a)<Q;+, ->0)<Ze;+, > B)<Zn;+, > T)<R;+ >, n)<Z;+, > e)<N;+, - >?
l)a,B,T; 2)a,0,8B; 3)0,8B,1;, 4)T, 1, €.

2. V3 cnenyromux anredp MoasiMy He SIBJASIFOTCS
A)<Q;+,->0)<Ze;+, > B)<Z7;+, > )R+, - > nm)<Z;+, - >; e)<N; +, - >?
1) Tonbko a, 6; 2) Toneko O, 1; 3) 0, 1, e; 4)0, B, 1.

3. HeliTpanbHbIil 371IEMEHT JJ1s1 CIIOKEHHS B TIoJie < Z11; +, * > paBeH:
1)1; 2) 2; 3) 0; 4) 10.

4. DneMeHT, MPOTUBOIIOJIOKHBIN Ki1accy 3 B moje < Zi1; +, * > paBeH:



1) 4;2)7;3)9; 4) 8.
5. HelfTpanbHblif 3JIEMEHT JUIl yMHOMKEHHS B ronie < Zs; +, - > pasen: 1)0; 2) 1; 3)3; 4)2.

6. O6parHbIMH cebe B 1os1e < Zs; +, - > SBIAIOTCA 1IeMeHThl: a)0; 6)2; B)1; 1)3; 1)4?
l)a,B; 2)0,1; 3)B, 1; 4)B,T.

7. DieMeHT, o6paTHbIii Kiaccy 2 B none < Zs; +, - >, paen: 1)1; 2) 2; 3)3; 4)4.

8. B moie < Q[\/§] ;+, >, rIe Q[\/g] = {a + b\/§|a, be Q} ,4UCII0, OOpaTHOE NSt 2-43 , PaBHO:
1) 3-/2; 2) 2++/3; 3)—2+4/3; 4)-2-+/3.

9. IloamomsaMu 110JI ASUCTBUTENLHBIX YHCEN SIBJISIOTCA.
a)Z; 6) Q; B)Z[v2]=fa+bv2labez}; r) Q¥/2]=fa+b¥2[a,beQ);

II)Q[\/E] = {a+ bv2la,b e Q}?
1)6,1; 2)r; 3)a,B; 4)B, 1.

10. HOI[HOJ'IHMI/I I10JIs1 I[eﬁCTBHTCHBHBIX YHCECJI HE ABJIAIOTCH.
a) Z; 6)Q; B) Z[v2]={a+bv2jabezf; r)R?
1) TonbKo a; 2) Tonbko B; 3) a, B; 4) 0, T.

8. KOMIUIEKCHBIE YUCJIA

1. Ha xooparHATHOM IJTIOCKOCTH 3allITPUXOBAHHYIO 00JIACTh OMIPEACIIAIOT HEPABEHCTRA!
y

777, 1) 1<|z-1+i[<2;
I %) 2) 1<|z+1-if<2;
y Z 3) 1<|z-1+i|<2;
K% ﬁ/ > x 4) 1<|z+1-i[<2.

2.Ha xoopuHaTHOM TUIOCKOCTH 3aIITPUXOBAHHYIO 001aCTh OMPEEISIOT HEPaBEHCTBRA:

y
7'_
Z 2 1. 1<|z-2|<4;
2. 1<|z-2-1[<2;
x 3. I<|z+2-i|<2;
N4 4. 1<|z-2-il<2.

3. 3nauenue pynxmuu f(x)=x*+ 301 2x npu x=1+1 paBHO:
X

1) -3-2i; 2) -1-2i; 3)-1+2i; 4) 1-2i.



7A-i)A+i) ,
22+iv3) Lo
1) 2-iv/3; 2) 2+i4/3; 3) —2-iv3; 4) 4-2i/3.

4. Pe3ynbTar BBINOJHEHUS IEUCTBUM

5. 3uauenueM 3/—1 BIIsIeTCS YHUCIIO

1) %+i§; 2) —%—i?; 3) —%+i§; 4) %—i@.

6. IlpousBenenue neiicTBUTENBHOM U K03 PUIIMeHTa MHUMOI yacTeil 3HaueHHs (PyHKIHH
f(x)=x*- % +3x mpu x=1-i paBHO:
1) 5; 2) 6; 3)-5; 4) -6.
7. VYka3aHHYIO 00JIaCTh Ha KOOPJMHATHOH IIOCKOCTHU 33/1a10T YCIOBUSI:

¥y
1) |z]=2, argz<%;

2) |z|<2, argz >%;

(B8]

3 ZZZ,ESarzsz;
) leiz2, Z<argzs?

4 Z>2,£<arz<£.
) b2, 2 <argz<?

8. IlepBooOpa3HBIMH KOPHSAMH BOCEMOW CTETICHU M3 €IMHHUIIBI SBIISIOTCS YUCIIA!

1) cosZ +isinZ; 2) cos3—”+ isin3—”; 3) cosS—” + isins—”; 4) coss—” + isins—”.
8 8 4 4 8 8 4 4

9. Aunrebpanueckas popma uncia 4(0052?7[ +isin 2?”) MEeT BUJIL:
1) —2-2+/3i; 2) 2-2/3i; 3)-4+8+/3:i; 4)-2+2/3i.

10. Tpuronomerpuueckas Gopma uncia —/3 +l uMeer BUL:

1) 2(cos5—ﬁ+isin5—”j; 2) 4(0032—”+isin2—7[j; 3) 4(c053—”+isin3—”j; 4) 2(0037—7[+isin7—”j.
6 6 3 3 4 4 6 6
9. BEKTOPHOE INPOCTPAHCTBO

1. U3 CICAYIOUX CUCTEM BCKTOPOB JIMHEHHO HE3aBUCUMBIMHU SBISIOTCS:

1) 2) 3) 4)
a1=(0,1,0) a1=(0,1,0) a1=(4,-2,4) a1=(1,0,1)
a2=(-4,4,0) a=(1,-1,0) a=(1,-1,0) a:=(-2,1,0)
a3=(-2,1,0) a3=(-2,1,-2) as=(-2,1,-2) 5=(0,0,0)

2. U3 CIICAYIOIUX CUCTEM BCKTOPOB JIMHENHO 3aBUCUMBIMH SABIISIOTCA:
1) 2) 3) 4)
a1=(2,-1,2) a1=(2,-1,2) a1=(-2,1,-2) a1=(1,0,1)
a2=(5,-3,3) a>=(5,-3,3) a>=(5,-3,3) a>=(-2,1,0)



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

3. W3 cuemyronmx cucTeM BeKTopoB Oasmuc npoctpancta 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) a2=(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 koopauHat 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 Bekropo a1=(1,0,0), a2=(0,0,1)npunaaie;xaT BEKTOPHI

8. Marpunia nepexoma ot 6asuca a1=(1,2), a>=(2,3) k 6azucy b1=(3,1), b2=(5,2) aBymepHoro
apu(METHIECKOTO MMPOCTPAHCTBA HAJl TTOJIEM JICHCTBUTEIBHBIX YMCEN PaBHA:

2 (_57 _;lj; 2) (—_171 2} ) [; 181} 4 (g Zj

9. Kakoe u3 ciefyrommx MHOXECTB 00pa3yeT MOINPOCTPAHCTBO MPOCTPAHCTBA BCEX BEKTOPOB
IJI0CKOCTH?
1) Bce BEKTOpBHI 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
MIPSAMOM.
3) Bce BeKTOpBI IUIOCKOCTH, Havalla U KOHIIBI KOTOPBIX JIS)KAT Ha TAHHOM MPSIMOii.

10. CACTEMBbI JIUHEMHBIX YPABHEHUI

1. Kakue u3 crieyromux cucTeM JIMHEHHBIX YpaBHEHUI HE UMEIOT pelleHuit?
X, +3X, —X; =1 4X, +3X, + X, =3

X, —X, +2%X, =0
6){ Lo B) { —3X +2X, —7X, =4

a) 12X =X, +X%X,=3
)Xt — X +4X%, + X%, =0

—2X, —6X, +2X; =-1
1)a,B; 2)a,6;3)a; 4)60.

X +X, =X, =0

2. Kakue u3 creayromux CUCTEM JIMHEHHBIX YPAaBHEHUI UMEIOT O€CKOHEYHO MHOTO PEIIeHHA?

X, +3X, =X, =1

X, =X, +2%X, =0 4%, +2%X, =6 2% +3X, =5
-X 5X =3 6 1 2 3 1 2 1 2
2) 1 9% ){—x1+3x2+5x3=0 2 2%, +X, =3 g 3x, —X, =4
—2X, —6X, +2%, =1
1)0, B; 2) a, 0; 3)B,T; 4)0,T.

3. Kakue u3 ciieyronmx CucTeM UMEIOT XOTsI ObI OHO perieHue?
2X, —bx, =1 2X, —bx, =1 2%, —5%x, =1

a){ 7 ) v B o ) X +2X, =-3
X +X,=2 —2X, +5x,=-1 —2X, +5%, =2

1) ToneKo a, T; 2) TOJBKO a, 0; 3)a,0,r1; 4) TonbKo O, T.



4. Kakue u3 CleyIoIuX CUCTEM UMEIOT He 00Jiee OHOTO peIeHus ?

3X, —X, =2 —-X +3x, =1 —-X +3X,=2
a)s = ¢ 0) v B) o r) X, +X,—X, =0
X +X,=5 2X, —6x, =-2 X, —3X, =4
1) a, 6; 0) 0, B; 3)a, 4) a, B.

3X, +2X, + X, =1
2%, +5X, + 3%, =3
1) 1; 2) 2; 3) 3; 4) 4.

5. Panr pacmmpeHHON MaTpULbl CUCTEMBI { paBeH:

3X +2X, + X, =1
6. Panr 0CHOBHOI MaTpHUIbI CUCTEMBI ¢ 2X,; + 5X, + 3%, = -3 paBeH:
3X, +4X, +2x, =-1
11, 2)2; 3)3; 4)4

7. Pa3aMepHOCTh MPOCTPAHCTBA PELICHHUI CUCTEMBI IMHEMHBIX OJHOPOIHBIX YPaBHEHUI

2X, — X, +3%X, —2X, +4x, =0

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

paBHa:
1)1, 2)2; 3)3 4)4.

X + X, +2%;, +3%, =1
3X, — X, — X, —2X, =—4
1) (-1,-1,0,1); 2) (-1,1,0,1); 3)(-1,-1,1,1); 4) (-1,0,1,-1).

8. Kakoil u3 BEKTOPOB SIBJISETCS PELIEHUEM CUCTEMBI { ?

9. 13 ckonbKUX BEKTOPOB COCTOUT (DyHIAMEHTaIbHAs CUCTEMA PELIEHUI CUCTEMBI YPaBHEHUI
X, + X, +2X, +3X, :0,)
3X, — X, —X; —2X, =0
1)1, 2)2; 3)3;, 4)4.
10. Kakue n3 cneqyronyx CUCTEM YPaBHEHUM UMEIOT €IMHCTBEHHOE PelIeHUE?
X —=2X, + X3 =1 X, +2X, —X; =3
2 4 2 _ 2 Xl + 2X2 - X3 = 0
a) |\ X T aAX; —2Xy =— 0) {4 X, +2x,=4 B) r)
X, +3X, +2x, =0
—X,+%X,=0 —X% +3x, =-1
1) a, 6; 2) a, B; 3)a, 4)0,T.
11. IIpu KakuX 3HAUYEHUAX NApaMeTpa a CUCTEMA HE UMEET PEIEHHUH?

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

11. IENCTBUSI HAJL MATPULIAMU



] @& w wm a & m mw A - A + E =&
2)3; 3)-4; 4)6.

2. MOXHO JIU BBIIIOJIHUTh YMHOXKEHUE MAaTpULl A2x4) 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.

6. s MaTpPHULIbI

0o0OpaTHOM SBJISIETCS:
1)

; 2);3)






4)






SIBIISIIOTCSI 00paTUMBIMU?

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

8. PemienneM ypaBHeHUsl SIBISIETCS MAaTpUIA:

1)
B) ;4.
12. ONPEAEJIMTEJIN
1. Onpenenurens paBeH:

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

2. OnpenenuTenb paBeH:

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

3. Onpenenurens paBeH:

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



4. Munop, JIOTIOJTHUTEIbHBIN K BJIEMEHTY

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

5. Anrebpanyeckoe JA0MoIHEHUE A3z B ONPEICIUTENIE PABHO:

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

6. Onpenenurens MaTpULbl CUCTEMBI TMHEWHBIX YPABHEHUN

23

B

OTIpeIeITUTEIIe






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

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

8. Ilpu kakoMm 3HaueHMH K MPOU3BEICHUE OL25015100320140k3 SIBJISICTCS YJICHOM OIPEACIIUTEIIS
IIATOI'O nop;lzu(a?

1)1; 2)2; 3)3; 4)4.
9. OnpenenuTenb NPOU3BEACHUS MATPUIL paBeH:

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

-3 1 0)(-1 0 1
10. Onpenenurens npousBeaenus Mmatpuy | 2 0 0|-{-2 1 O | paBeH:
1 01)(3 0 -1
1)-4; 2)6; 3)-7; 4)4.
3 -1 4 1 -1 3 2 46
11. Kakme w3 ciuenyroumux omnpexenurteneit: a)0 0 0O; ©6)-1 1 -3; B)L1 5 3;
1 -1 3 2 -1 0 010
1 2 1
r)l -1 0 paBHBI HynIO?
1 0 O
1)a,6; 2)6,B; 3)B,T; 4)a,T.
3X + X, +4X%, =1
12. B cucreme <X, —2x, =-3 HEU3BECTHOE X2 PABHO:

X +X%X,=0
1)1; 2)2; 3)3; 4)-1.

13. JUHEHHBIE OITEPATOPBHI

1. Kakoe u3 cnenyromux npeodpazoBaHuid TPEXMEPHOTO aprU(PMETHUIECKOT0 IpocTpaHcTBa Haj R,
0TOOpaKaIOIINX JIFO00H BEKTOP Xx=(X1,X2,X3) B BEKTOP ((x), ABIASACTCS JTHHEHHBIM?
1) ¢(x)=(r1,x2,x3+1);
2) o(x)=(x1tx2, x2, x3);
3) p(x)=(x1,x2 (x3+ x2)7);
4) o(x)=(x1—2,x2,x3);

2. Marpuia JUHEHHOTO oreparopa (¢ TPEXMEpHOro apu(METHUEeCKOro MpocTpaHCTBa Haa R B

1 -10
enuHuYHOM Oasuce paBua | 0 2 1. Bektop @(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. JIuneiinble onepaTops! npoctpancTBa R3(R) B HekoTOpoM Ga3nce 3a1aHbl MATPHIIAMH



0 1 2 1 01 1 0 4 12 4
a)| 3 0 -1[;6)|-1 3 0[;B) |0 -1 2[;D)|0 1 3
30 1 0 10 2 1 -1 0 0 -5

Jliis kakoro U3 HUX 00pa3 He coBnaaaer ¢ R?
l)a; 2)6; 3)B; 4)T.

4. Jluneiinsle onepaTopsl nmpocTpacTBa R3(R)B HekOTOpOM Gasuce 3a1aHbl MATPUIIAMH

2 01 2 0 1 1 0 4 0 1 2
a)|-1 3 0/;6)|-1 3 0l;8|0 -1 2|;0)3 0 -1[.
010 1 -3 0 2 1 -1 -3 0 1

JIJIs KaKuX W3 HUX SIIPO COCTOUT TOJIBKO M3 HYJIEBOT'O BeKTOpa?
1)a, 6; 2)6,8; 3)B,T; 4)a,B.

5. CoOCTBEeHHBIMH 3HAYEHHAMH JIHHEHHOro omepatopa npoctpanctBa R%(R), 3amaHHOrO B
HEKOTOpOM Oa3uce MaTpulei (2 ;) , SIBJIIFOTCSI YUCIIA:

1)4u2; 2)-4u-2; 3)4u2; 4)4u-2.
6. CymMa COOCTBEHHBIX 3HAYEHHMI HHEHHOro omeparopa ¢ mpocTpanctea R%(R), 3a1aHHOTO B
HEKOTOpOM Oa3uce MaTpuLeil G EJ , paBHa:

1) 8; 2) 6; 3) 4, 4)-4.
7. CoGCTBEHHBIMU 3HAYEHMSAMH JIMHEHHOro omepaTopa mpocTpancTBa R2(R), 3agaHHOro B
HEKOTOpOM Oa3uce MaTpuIeit ﬁ 176J , SIBJIIFOTCSI YU CJIA:

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

8. JIuneiinsie oneparopsl mpoctpancTsa R3(R) B HeKoTOpoM Gasice 3a1aHbl MATPUIIAMH:

2 01 2 0 1 2 01 0 1 2
a1 3 0[;6)|-1 3 0|;B)|0 0 O0f;)|3 0 -1].
-3 01 1 -3 0 1 31 -3 0 1

JIns kakoro U3 HEX 06pa3 coBmanaet ¢ R®?
I)a; 2)6; 3)B; 4)1.

9. CoOCTBEHHBI BEKTOp, MPUHAICKANUNA COOCTBEHHOMY 3HAUYCHHIO A= —1 JHHEHHOTO

. (1 8
orepaTopa, 33JJaHHOTO B HEKOTOPOM 0a3uce MaTpHIiei [1 3} , PaBeH:

1) (41); 2) (-4.1); 3) (4.4); 4) (L1).

10. JInneitasie onepaTtops! npoctpadcTBa R3(R) B HekoTOpoM Ga3nce 3a1aHBI MATPHUIIAMH:

2 01 2 01 2 1 0 2 0 1
a)l2 2 2|;6)|1 3 0;8|0 2 0311 3 O0].
111 -3 01 1 -1 0 0 -6 1

Kaxkas u3 HUX SBJISIETCSI MaTpUIIEH 00paTHMOTO JIMHEWHOTO omieparopa?
l)a; 2)6; 3)B; 4)T1.



11. Kakomy cOOCTBEHHOMY 3HA4Y€HHUIO JIMHEWHOTO OMepaTropa, 3aJaHHOTO B HEKOTOpPOM Oasmce
. (1 8
Martpulen 1 3 MPUHAIICKUAT BEKTOp (2;1)?

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

1 -1 2
12. Panr nuHeHHOro oreparopa, 3aJJaHHOr0 B HEKOTOpoM Oasuce maTpuueit | 0 5 1|, paBeH:
-1 1 3
1)0; 2)1; 3)2; 4)3.
1 -1 2
13. JledexT nuHEHHOTO omeparopa, 3aJlaHHOTO B HEKOTOpoM Oasuce matpumed [0 1 -1/,
2 -2 4

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

14. EBKJIMOBBI BEKTOPHBIE IIPOCTPAHCTBA

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

2. Vron mexay Bekropamu a=(4,0,2,0,4) u b=(3,3,3,3,0) pasen:
27
11;21;3 Z;4—.
) 6 ) 3 ) 2 ) 3

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

4. CxanspHOe TPOM3BEIEHHME BEKTOPOB X=(X1,X2), y=(y1,)2) B TpocTpaHcTBe R?(R) MOxHO
OTIPEICITUTh PABEHCTBOM:

1) (x.y)=x1y2;

2) (x,y)=xw1t2x2)2;

3) (x.y)=x1y2tx2y1;

4) (x,y)=xiy1.

5. N3 cneqyromux mnap BEKTOPOB:
a) (1,-1,2) m (-1,1,1),
0) (1,-1,2) u (1,1,2);
B) (1,-1,2) u (3,1,-1);
r) (1,-1,2) u (2,0,-1)
OpPTOTOHAJILHBIMHU SBJISIOTCS:
1)a,06; 2)6,8; 3)a,0,r; 4)a,B,r.

6. U3 cnemyromux HabopoB BEKTOPOB OPTOTOHANBHEIH 6asuc mpocTpancTBa R3(R) o6pasyer:
1) a1=(2,-12) 2) a1=(2,-1,2) 3) a1=(2-1,2) 4) a1=(2,-1,2)
a2=(2,2,-1) a2=(0,0,0) a2=(2,2,-1) a2=(2,2,1)
a3=(-1,2,2) a3=(-1,2,2) az=(4,-2,4) a3=(-1,2,2)

7. 13 BexTopos a=(1,0,0), b=(0,-1,0), c=(1,1,0), d=(0,—1,—1) HOpMUPOBAHHBIMU SIBJISTIOTCS:
1) ac; 2)b,d; 3)ab; 4)c,d.



8. OptoroHanpHas (yHIAAMEHTAlIbHAsI CHCTEMa PEIICHHA CUCTEMBl JHMHEWHBIX OJHOPOIHBIX
o X +x,—x,=0
ypaBHEHUH COCTOUT U3 BEKTOPOB:
2x,+2x,—2x,=0

1) a=(110) 2) a=(-110) 3) @a=(-110) 4) a=(1-1,0)

02:(%,%,1) a2:(0,0,1) 02:(1,0,1)

9. 3 ciaenyrommx CUCTEM BEKTOPOB:

a) a=2,13-1) 6) a=213-1) B @=(13-1) 1) @=(213-1)
a=(3,-2,3,1) a:=(3,-2,-3,-1) a=(-3,-2,3,1) a=(-3,-2,3,1)
as=(1,5,1,10) as=(1,5,1,10) as=(1,5,1,10) as=(5,1,1,10)

OpTOI‘OHaJ’IBHBIMI/I ABJIAIOTCA.

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

10. Bekrop a=(5,1,-1,-1) sBusieTcs OPTOrOHAILHOW MpOeKiueil BekTtopa x=(4,4,—1,-3) Ha
noanpoctpadcTBo L. OproroHaibHas COCTaBIAONIAS PaBHA:
1) (-1,3,0,-2); 2) (1,3,0,-2); 3) (-1,3,0,0); 4) (-1,3,1,-2).

15. 3JIEMEHTBI TEOPUMU I'PYIIII

1. [Topsaiok 35ieMeHTa B KOHEYHOM rpymmne nopsijika 12 He MokeT ObITh paBeH:
1)1; 2)3; 3)5; 4)12.

2. CKOJIBKO NOATPYIII UMEET IPYIIIa CEABMOr0 nopsaKa’?

1)1; 2)2; 3)7; 4)0.

12 3 45
4 3512
1)1; 2)2; 3)5; 4)6.

3. [lopsiIoK MOJACTAHOBKH T =( J B CHMMETPHUYECKOH TpynIe Ss paBeH:

4. Kakue U3 cienyronmx anreop:
a) <N; +>;
0) <2; * >, rne (Va,be?) a*h=a+b-2;
B) <G; - >, tne G={aeC| a’=1};
r)<R; - >
SIBJISTFOTCS TPYTIIIAMU ?
1)a,06; 2)6,8; 3)B,1; 4)a,r.

5. Hopsimok anementa i B rpymme <C \{0};- > paBeH:

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

6. TTopsA0K dneMeHTa @ MyIbTHIUTHKATHBHOH TPYIITHI paBeH 8. [1opsam1oK aneMenTa a® paBeH:
1) 2; 2)4; 3)6; 4)8.

7. H={5k| keZ} ob6pasyer moarpynny aiaauTUBHON IPYNNbI LENbIX yucen <2 ; +>. CMeKHBIH

KJjacc no noarpynne H, koTopsiii noposxaaercs unucioM 16, paBeH:
1) H+1; 2) H+2; 3) H+3; 4) H+4.



8. Huxnuueckoil rpynmne, MNOPOXKICHHOW IMOACTAHOBKOM r:[lz 23 i], NPUHAITIEKUAT
MOJCTaHOBKA:

1)[?3 ; i] z)@ : gj 3)@ : 2} 4)@ ’ 3
9. IloarpynmnamMu MyabTHILIMKATHBHOM rpymmbel <R \{0}; - > sBusioTcs:

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

10. Yuciio 371eMeHTOB MYJIbTUIUTMKATUBHON IUKJIMYECKOUW TPYIIIBI, MOPOKIAEHHOM ieMeHTOM —1,
paBHO:
1) 1; 2) 6eckoneuno muoro; 3) 2; 4) 8.

11. B kakux W3 Ha3BaHHBIX TPYIII BCAKAs MOJIPYIINA SBJISETCS HOPMAIBHBIM JeTUTEIeM?
a) <5 | +>;
0) <R \{0}; - >;
B) MYJbTHIUTMKATHBHAS TPYIIa HEBBIPOXKICHHBIX KBAJPATHBIX MATPHIl BTOPOTO MOPSAKA C
JEHCTBATEILHEIMU DJIEMEHTAMH;
T') MyJIbTHILTMKATHBHAS TPYIIIA [TOJICTAHOBOK TPEThEH CTEIIECHH S3.
1)a,06; 2)a,B; 3)B,1; 4)0,B.
12. B cuMMeTpUYeCcKOW Tpymme MOJCTAHOBOK TpPEThEH CTEMEeHW Sz JUid TOACTaHOBKH

12 3 5
72(3 1 2] O6paTHOI/I ABJIACTCA MOACTAHOBKA:
12 3 12 3 12 3 12 3
1) ; 2) ; 3) ; 4) :
2 31 3 21 13 2 2 13

13. TTopsmoK K1acca 2 B a[UIMTHBHOI TPYIIIE KIACCOB BBIYETOB IO MOIYIIO 8 <Zg,+> paBeH:
1)1; 2)2; 3)3; 4)4.

16. 9JIEMEHTbBI TEOPHUU KOJIEL]

1. B kakux u3 NEPCUNCIICHHBIX KOJICH €CTh ACIUTCIIN Hy.]'[)l?

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

r) KoJibI10 KBaipaTHBIX MaTpPHUI[ BTOPOTO MOPSIJIKA C JCHCTBUTEIILHBIMU 3JICMCHTAMH.
1)a,0; 2)6,8; 3)B,1; 4)a,r.
2. B xakux u3 ciaenyromux Koyiell HeT AeTuTes e Hys?
a) <22+, - >
0) Kosb110 MHOTOWIIEHOB OT X € IENbIMUA K03 uiimeHTamu.
B) <Z17;%, - >
T) <Zigt, - >
1)a,0,8; 2)0,8,r; 3)a0,r; 4)a,B,r.



3. [1oaKOJIBIIO B KOJIBIIE KBAJAPATHBIX MATPHI] BTOPOTO MOPSIAKA C IEIBIMUA JJIEMEHTaMH 00pa3yeT
MMOJAMHOKECTBO MaTPHIl BUJA:

o5 o ol el o

4. Uneanom B Kosblie Z[X] MHOTOYJIEHOB € HENBIMA KO3(D(HUIMEHTAMH SBJISETCS:

1) MHOXKECTBO 2 IIENBIX YUCET;

2) MHOKECTBO MHOTOWICHOB C MOJIOKHUTEIBHBIM CBOOOTHBIM WICHOM;
3) MHO>KE€CTBO MHOTOWJIECHOB C YETHBIM CTapIINM KO3 PUIIHEHTOM;
4) MHO>KECTBO MHOTOYJICHOB C HYJICBBIM CBOOOTHBIM YJICHOM.

5. KOJ‘IBHO OTHOCHUTCIBHO O6BI‘IHI>IX onepaunﬁ CJIOKCHUA U YMHOXKCHHA o6pa3yeT MHO>XECTBO:
1) A={2k+1| ke Z}:
2) B={a+b~/3| a,beZ};
3) C={a+b¥/3| a,beZ};
4) D={a+b¥/2 | a,beZ}.

6. O6parumeivi B kombie Z[ /3 ]={a+b+/3|a,beZ} spmsorcs uncra:
a) 1; 6)—1; B)2-+/3; 1)3-+/3.

1) Toneko a m B; 2) a,B,r; 3)a,0,8; 4)B,I,I.
7. I'maBHBIN Baea, NOPOXKAEHHBIA YUCIOM S B KOJIbLE Z[\/§ ], conepxut yucno:
1) v/3; 2) 2++/3; 3)5-5+/3; 4)5+44/3.
8. T'masubiii uzgean (2) B konbue Z[i]={a+bi| a,pe2} cocrour u3 uncen supa:
1) {a+2bi| a,beZ};
2) {2a+2bi| a,beZ};
3) {a—2bi| a,beZ};
4) {4a+2bi| a,be2}.

9. Ha AuarpaMMe I10Ka3aHO OTHOMICHHUE BKIIIOYCHUA MCXKAY pas3IMYHbIMK KilacCaMM KOJICI.
YcTaHOBUTE COOTBETCTBUE:

OTBeETHL:

- O0nacTH 1EeI0CTHOCTH,

- Kolb11a rinaBHBIX H€alIOB;
- GakTopHaNBbHBIE KOJbIIA.

- EBKIMIOBEI KOJIBIA

17. KOPHU MHOI'OYJIEHA. JEJEHHUE C OCTATKOM
B KOJIBIHE MHOI'OYJIEHOB HA/I ITOJIEM

1. Koprem muorounena f(X)=x>-5x?+8x—4 sBiseTcs 4uCIO:
1)1; 2)-1; 3)-2; 4) 4.

2. Ocratok ot nenenus f(X)= x*-5x?+8x—4 Ha x—2 paBeH:



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

3. U3BectHO, uto MHOrowIeH f(X)=x*+4x3-2x>~12x+9 mnpu nenenun Ha (x+3)? naér B ocratke 0.
Ero xopuem siisiercs uncno: 1) 3; 2)9; 3)-3; 4) 6.

4. MHOTOYWIEH HaUMEHBIICH CTENEHU C YUCIOBBIMH KO3(ULIMEeHTaMU, UMEIOIUI JIBYKPATHBIHI
KOpeHb —1 U MpOoCTOM KOpeHb 1, paBeH:
1) x2x+2; 2) x*+x%x—-1; 3) x3+x%=x-1; 4) x3x*+x-1.

5. Ocratok ot jeneHus Muorowirena X +4x2—2x>-12x+9 na x+2 paBeH:
1)7; 2)-1; 3)6; 4)9.

6. HeromHOE 4acTHOE OT JIeJIeHHs MHOrOwIeHa X —3x°+x+5 Ha x—2 paBHO:
1) x2—x+1; 2) x3H2x%+x+3; 3) X3+2x2-7x+15; 4) x>+2x%+x-3.

7. Kparaocts kopHs x=/ MHorowieHa f(X)=x"-5x*-2x3+26x’~31x+11 pasHa:
1)3; 2)2; 3)1,; 4)4.

8. Ctenens ocTatka oT Aenenus mHorodnena f(X)=x%+5 Ha Xx?+Xx—1 MoKeT OBITH PaBHOIA:
1)5; 2)4; 3)2; 4)1.

9. Cymma ko3 durmentos Morounena f(x)=(3x*2-4x-1)'%° papmua:
1) 2100, 2) _2100. 3y _1: 4)1.

10. HauOospmmii 001U AeIUTENbs MHOIOWIEHOB
f(X)=(x-1)(x+2)%(x-3) u q(X)=(X+2)(x-3)?*(x+1) pasen:
1) x>x—6; 2) x*~1; 3) (x>x—6)% 4) x>+3x+2.

11. HanOonpmuii 00uii AeINTENb MHOTOWIEHOB
f(X)=x*-3x?+x+2 u q(x)=0 pagen:
1) x*-3x%+x+2; 2)0; 3) -2x*+6x°-2x—4; 4) 1.

12. Haumensblee o01iee KpaTHOE MHOTOUYJIEHOB
f(X)=(x-1)(x+2) 1 q(X)=(x+1)(x+2)? pasHo:
1) (-1)(x+2)%; 2) (C-1)(x+2); 3) (*-1)(x+2)* 4) (x+1)(x-1).

18. MHOI'OYJIEHBI HAJ TOJIEM KOMIIJIEKCHBIX YA CEJI

1. OcTaTok OT feneHus MHorounena x*-2x3+x—7 na x-i paBeH:
1) -3+3i; 2)-7-3i; 3)-6+3i; 4)-7.

2. TIpousBeaenue KopHeit MHorounena x*+4x>-2x>~12x+9 pasHo:

1)6; 2)9; 3)-9; 4)-3.

3. Cymma KopHeit MAOTOUNEHa 4x°+1 2x*+x3+6x%+10x+3 paBHa:
1)-12: 2)12; 3)3; 4)-3.

4. Jln1  HOPMHUPOBAHHOTO MHOIOYJIEHAa HAWMEHBIIEH CTENEHH C  KOMILIEKCHBIMH
k03 huIeHTaMu, UMEroIIero KopHH 1, 2, i, KO3hGHUIUESHT P X paBEeH:
1) 2-3i; 2) 2+3i; 3) 3+i; 4) 2i.

5. HerI/IBO,I[I/IMBIMI/I Haza I1O0JIEM KOMIIJICKCHBIX YHUCEI SABJIAOTCA MHOTOYJICHBI:
1) 2x3+1; 2) x3+5; 3) x—1; 4) x17+2,



6. HopmupoBaHHBIH MHOTOYJIEH HAMMEHBINEH CTENEHH C KOMIUICKCHBIMU KOd(hdUIIHEHTaMHU,
UMCIOLIHI JIBYKPATHBIH KOpeHb 1+, paBeH:
1) x?>=2(1+i)x+2i; 2) x*+2(1—i)x+2i+1; 3) x°-2ix*>-2x+2i+2; 4) x*-2ix*+2ix>—(2i—1)x+2i+2.

7. MHOro4ieH HauMEHbBIIEH CTEHEHH ¢ KOMIUIEKCHBIMH KO3((HUIMEHTAMU, UMEIOLIMA CBOUMH
KopHsiMu unciia O u i, paBeH:

1) x—i; 2) x*+ix; 3) x°—ix; 4) x*+i.

8. IlpuBenéHHOE KBaApaTHOE ypaBHEHHE, B KOTOPOM KO3 dHIMEHT mpu x paBeH —12i, a
OTHOIIIEHHE KOPHEW paBHO 2:1, UMeeT BUL:
1) x*~12ix—32=0; 2) x*~12ix—18=0; 3) x’>~12ix—32i=0; 4) x*~12ix+32=0.

9. HauMeHbllee 3HAYCHHE IapaMeTpa a, NPH KOTOPOM KOPHH ypaBHeHHS X°+(a—3)x—3a=0
YIOBJIETBOPSIFOT YCIOBHUIO X + x; = 25, paBHO:
1) -6; 2)-5; 3)4,; 4) 4.

10. Yucna x1, x2 ABNSIOTCA KOPHAMM YpaBHeHHs Sx°+x+3=(. 3HaueHHe BHIPAKECHHUS i+i
X X
paBHO:
3 3 1 25
1) =; 2)——; 3)-=,; 4) —.
) 5 ) 25 ) 3 ) 3

11. Yncno xopreit ypaBHenus x°—6x*—20x?+14x—4=0 B moje KOMIUIEKCHBIX YHCET PABHO:
1)0; 2)5; 3)1,; 4)6.

12. VpaBrenne x°+2x°+4x*+4x3+5x2+2x+2=0 wMmeeT NBYKpaTHBIA KOpeHb i. MHOXECTBO €ro
KOpHEH pPaBHO:
1) {i; -i; -1+i; -1-i}; 2) {i;1-1; 1+i}; 3) {-i;-1-i; -1+i}; 4) {i; -i; -1+i0; 1+i},

19. MHOT OUJIEHBI HAJI TOJIEM JEMCTBUTEJIbHBIX YUCEJI

1. UmeeT X0Ts OBI OUH ﬂeﬁCTBHTeHBHBIfI KOPCHb MHOT'OYWICH:
1) x2-3x+5; 2) x+5x%x+9; 3) x’+x+1; 4) x>—6x+9.

2. Muorownen f(x)=x3+3x>+x+3 umeeT MHUMbII1 KOpeH» i. Ero ocTanbHble KOPHH PaBHBI:
D3ul; 2)iu3; 3)iu-3; 4)-i u-3.

3. Cymma JIeiiCTBUTENBHBIX KOpHeH MEOTOUNEHA 2x*—7x3+17x?—] 7x+5, NIMeromero KOMITEKCHBIH
KopeHb 1-2i, paBHa:

3 5 3 5

1) —=; 2) =; 3) =; 4) ——=.

) 2 ) 2 ) 2 ) 2

4. HerI/IBOJII/IMBIMI/I HaJg ITOJIEM )IGfICTBI/ITG.]'IBHBIX YHUCECII SABJISIFOTCA MHOTI'OYJICHBI:

1) x2+3x+5; 2) 2x°-3x%+1; 3) 5x—4; 4) 7.

5. OcraTok ot Aenenus MHorowtena x*+x>-3x*~4x—1 nua maorounen x>+x?—x—1 paBeH:
1) 2x*43x+1; 2) 2x2-3x—1; 3) 2x2-3x-1; 4) 2x3-3x+1.

6. HemomnHoe yacTHOE OT Jie/ieHHst MHOTOWIeHa 3x°—2x?+x+2 Ha MHOTOUIeH Xx°—x+] paBHO:
1) —x+1; 2) 3x+1; 3) 3x+2; 4) x-1.

7. MHOTOWICH HaUMEHBIIICH CTENEHU C IEHCTBUTEIbHBIMU KOd(h(DHUIIMEHTaMH, UMEIOIITNI KOPEHb
2, paBeH:
1) x?—4x+5; 2) x2+4x-5; 3) x>—4x+3; 4) x>—4x-3.



8. HopMupoBaHHBIII MHOTOWJIEH HAaUMEHBUIEH CTENEHH C JACHCTBUTENBHBIMU KOA(PPHUIMEHTaAMH,
UMEIOINI IBYKPATHBI KOPEHB i, paBeH:
1) x2+1; 2) x%-1; 3) x*1; 4) x*+2x2+1.

9. MHOrO4JIeH HaMMEHBIIEH CTENEHU C ACUCTBUTEIBHBIMHU KO3 (PUIIEeHTaMH, UMEIOIINKA KopHU 0
u i, paBeH:
D) x3+x; 2) x°—x; 3) X3H+x%x+1; 4) x2x+1.

10. [ns HOPMHUpPOBAHHOTO MHOTOWICHAa HAUMEHBIIEH CTENEHU C JACHCTBUTEIbHBIMU
koo urmenTamMu, umeromero kopuu 1, 2, 1+i, koo uiment npu x° papen:

1) -5; 2)-8; 3)4; 4) 10.

11. Pa3noxenne mMuorouneHa f(X)=2x*—7x3+17x°~17x+5 Ha HenpHBOIMMBIC HAX | MHOXHTEIH
COZEPKUT MHOTOUJICH:
1) 2x°-3x+1; 2) x>-2x+5; 3) x>-2x-5; 4) 2x°+3x—1.

12. [IpuBoaumMbIMK HaJ R MHOTOWIEHAMHU 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 PAIIMUOHAJIBHBIX YHUCEJI

1. Cpennee apudmeTnyeckoe EIbIX KOpHEH ypaBHEHUS x—5x2+8x—4=0 paBHO;
5 4
D1, 2)2; 3) =: 4) —.
)1 2)2:3) 23 4) 3

2. CymMMa 1esbIX KopHeii ypaBHeHns x*+4x°-2x?—12x+9=0 pasna:
1) 4; 2)-4; 3)-2; 4) 2.

3. IIpon3BeneHne pauloOHAIBHBIX KOPHEN ypaBHEHUS x> +5x%+3x-9=0 paBHO:
1) -6; 2)6; 3)9;4)-9.

4. HenpuBoumbiMU HaJl Q SIBISIOTCSI MHOTOUJICHBI:
a) 7xB+2x*-16x3+4x-10;
6) 4x3+x+5;
B) X>—7x+30;
r) x>+7x-30.
1)a06; 2)6,8; 3)0,r; 4)a,B.

5. Llenble KOpHU UMEET MHOTOUJICH:
1) X3x2%x+%; 2) 12x3-4x?-3x+3; 3) 6x°-5x+1; 4) 2x-3.

6. He umeer OeJIbIX KOpHeﬁ MHOT'OYJICH:
1) 3x%-2x—1; 2) 4x34x>x+1; 3) 9x>—6x+1; 4) 3x+9.

7. HpI/IBOI[I/IMBIMI/I Hazjg Q ABJIAKOTCA MHOTOYJICHBI:
a) 12x"+5x%-15x3+5x-20; 6) x*+3x+5; B) x>~6x-2; T) 4x>+x+5; 1) x>+1.
1) a,6; 2)6,8; 3)B,r; 4) 1.

8. 3Hauenne Muorounena f(X)=(x—1)?3°-5 mpu x=1 pasHo:
1) 22°9-5; 2)5; 3)-5; 4)-1%%5,

9. CBo6oaubIi ywien muorounena f(x)=(3x12-4x-1)'% pagen;
1) 1; 2)-1; 3) 2100, 4) 210



10. TToka3aTens KpaTHOCTH KopHs 2 MHorouneHa f(X)=x"-5x*+7x3-2x?+4x—8 paseH:
1)1; 2)2; 3)3; 4)4.

21. PACILIMPEHUSI ITOJIEN

1. AHF€6paI/I‘-IeCKI/IMI/I Haa IMOJIEM pallMOHAJIbHBIX YHUCCII SABJIAFOTCA:
D1, 2)i.3)m 4)e.

2. MUHMMAJTbHBIH MHOTOWIEH Yuclia o=1—1 HaJ| MoJieM parMOHAIBHBIX YHUCEIT PABCH:
1) x%+1; 2) x2-2x+2; 3) x2+2x+2; 4) x°+2x-2.

3. CreneHs ymncna O(,:].—i Haza IMOJIEM pallMOHaJIbHBIX YKUCCIl paBHA:
1)1; 2)2; 3)0; 4)3.

4. TIpoctoe anredpandeckoe pacmuperne Q(1—1) cocTouT u3 uncen Buia:
1) a+b(1-i), a,b €Q;
2) a+b(1-i), a,beR;
3) a+bi, a,b €Q;
4) a+bi, a,b €Q.

5. CreneHs yncna OL:].—i HaJl I10JICM KOMIIJICKCHBIX YHUCCJI paBHA:
1)0; 2)1; 3)2; 4)3.

6. CrerneHb 4ucia o= /2 +i HaJl 10JIeM PAIHOHATBHBIX YHCEI PABHA:
1)1; 2)2; 3)3; 4)4.

7. Tpocroe anrebpamdeckoe pacumpenne Q(+/2 +i) cocrout u3 uncern Bua:
1) a+b(+/2 +i), a,b Q.
2) a+b(~/2 +i) + (/2 +i)?, a,b,ceQ.
3) a+b(/2 +i) + c(V/2 +i)2+d(V/2 +i)3, a,b,c,d Q.
4) a+b(/2 +i) + c(V2 +i)+d(V2 +i)3+(V/2 +i)*, a,b,c,d,f Q.

8. MuHNMaIbHBIA MHOTOYIEH YHUCIIA OL= \/E +i HaJ IIOJIEM Q pallnOHAJIBHBIX YHUCCII pPABCH:
1) x*2x%+1; 2) x3-2x%49; 3) x*2x2-9; 4) x*-2x%+9.

9. CreneHp uncia o= /2 +i HaJ[ TI0JIEM JIEHCTBUTENLHBIX YMCEN paBHA:
1)1; 2)2; 3)3; 4)4.

10. CTenens uncaa o= /2 +i Haj mojeM KOMIUIEKCHBIX YHCEN paBHa: 1) 1; 2) 2; 3) 3; 4) 4.

11. Ytobs1 yOpaTh UppaIiioHaIbHOCTh B 3HAMEHATENE ApooH , HAJI0 YMHOXUTb YUCIUTEINb

1
3{/5 +1
¥ 3HAMEHATENb IpoOU Ha YHCIIO:

1) §/2-1; 2) ¥4 +3/2+1; 3) /432 +1; 4) /4232 +1.

1 1 1 1 1
V241 342 VA3 5ih o+ ¢
1) J6-1; 2) J6-+2; 3)5; 4) 5-+2.

13. Pa3pemnMbl B KBaIpaTHBIX paguKaiax ypaBHCHUS:
1) x3-1; 2) x32x-1; 3) x*+3x+7; 4) x>-5x+1.

12. Cymma aBHa:

14. Hepa3pemmMo B KBaIpaTHBIX paguKaliaX YpaBHECHHE:



15.

1) x3-5x+2; 2) x3-5x—1; 3) x3+1; 4) x3+2x-3.

Ha agarpaMMe€ II0Ka3aHO OTHOIICHHUE BKIOYCHHA MEXKAY HCKOTOPBIMU YHCIOBBIMU

MHO>KECTBaMU. Y CTAHOBUTE COOTBETCTBUE:

OTBETHI:

— MHO>XECTBO BCEX alIreOpandecKux YHCelr;
— MHOKECTBO BCEX JECHCTBUTEIBHBIX YHCENT;
— MHO>XECTBO BCEX pallMOHAIBHBIX YHCEIT;
— MHOKECTBO BCEX KOMIUIEKCHBIX YHCEII.

Kpurepum ouleHKH TecTa:

10.

11.
12.

=

Kaxnoe 3ananue tecra oneHnBaeTcs B 1 Oai.

2. UrtoroBas oOlleHKa 3a BeChb TECT COOTBETCTBYET NPOLCHTY MPABHIbHBIX OTBETOB IO
OTHOILICHHIO K O0IIEMY YHCITy BCEX BOIPOCOB B TECTE.

3. OrueHka 3a TeCT CYUTACTCS TOJIOKUTEIILHOM, €CITH CTYJCHT OTBETHII MPABHILHO HE MEHEEe, YeM

Ha 60% BOIIPOCOB TecTA.

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

Bomnpocs! k 3k3ameny 1

BrickasbiBanus. Onepannu Haj BbICKa3bIBAHUSMU.

@opMysbl JIOTUKM BBICKAa3bIBaHUN. PaBHOCUIIBHBIE (pOopMyIsbl. OCHOBHBIE PAaBHOCHIBHOCTH
JIOTUKU BBICKa3bIBaHUM.

MHosxecTtBa. Onepanuu HaJl MHOKECTBAMHU M UX CBOWCTBA.

Onpenenenue npenukara. Onepanuu Haja npeaukaraMu. O6JacTb HCTUHHOCTHU MIpeIMKara.
Jlormueckue omnepaluu CBS3bIBAHUS KBAHTOPOM OOIIHOCTH M KBAaHTOPOM CYILECTBOBaHHS Ha
MHO’KECTBE MPENNUKATOB. PAaBHOCMIIBHOCTH JIOTMKHM IPEIUKATOB, CBSI3aHHBIE C IIPUMEHEHUEM
KBaHTOPOB.

3anuch MaTeMaTHYeCKHX YTBEPXKIECHUNW Ha S3bIKE JIOTUKM MpeaukaroB. OOpaTHas
MIPOTUBONOJIO0XKHAs TeopeMbl. HeoOXoaumoe 1 10CTaTOYHOE YCIOBHSL.

buHapHOEe OTHOIIEHHE MEXAy »3JEMEHTAaMH MHOXECTB; CIIOCOOBI 3aJaHus OMHApHBIX
otHomeHUH. OTHOIIEHHE, 00paTHOE TaHHOMY.

bunapHoe oTHOIIEHHE HA MHOXECTBE; CBOMCTBAa OMHAPHBIX OTHOILIEHUH.

OTHoI1IIEHNE YKBUBAJIEHTHOCTH. Kitacc 3kBUBaieHTHOCTUH. DAKTOP-MHOKECTBO.

Paz6uenne mMHOkecTBa. CBSI3b OTHOIIEHUS HSKBHUBAJEHTHOCTH, 33JaHHOTO Ha MHOXXECTBE, C
pa30ueHneM 3TOr0 MHOXKECTBA.

OTHomIeHUE MOPsAIKA. YTIOPSI0YeHHBIE (CTPOT0, HECTPOTO, YaCTUYHO, TMHEWHO) MHOXKECTBA.
Yactuunoe  oroOpaxenue. OroOpakeHwe; BUAbI  OTOOpakeHHH  (CIOPBEKTHBHOE,

WHBEKTUBHOE, ONCKTHUBHOE).



13.

14.
15.
16.
17.
18.

19.
20.
21.
22.
23.
24,
25.

26.

27.

28.

29.

O6parnoe oroOpaxkenue. HeobOxomuMoe W TOCTATOYHOE  YCIIOBHE
OTOOpaKCHHUI.

Kommnozumust oToOpakeHuil 1 ee CBOMCTBA.

bunapusbie anreOpanyeckue onepanuu. CBoiicTBa OMHAPHBIX OMEPAIHIA.
Onpenenenue rpynnsl. [Ipumepst rpynm. [IpocTeliniie cBOCTBa PyMIIbI.

Onpenenenne noarpynnsl. [Ipumepsl noarpynn. Kpurepuii noarpynmsl.

obpaTuMocTu

Ompenenenue Koibla; npuMepsl kojen. Kombio nensix uucen. OTHOLIEHUE CPABHEHHS B

KOJIbIIEC LECIIBIX YHUCCII; KOJBIIO KJIACCOB BBIYCTOB.

[Ipocreiimue cBoiicTBa Kozel. [loakonpiio qjanHoro koibua. Kpurepuit noakoibua.

Onpenenenue nosst. [Ipumepsl noselt; npumep HEUMCIOBOIO KOHEYHOT'O MOJIS.
[Ipocreiimme cBOWCTBA MOJIEH.
[Toanosne. Pacmmpenue nomus. YnopsIo4eHHbIE OJIA.

I'omomopdusMbl 1 U30MOPPHU3MBI TPYIII, KOJIEI] U MOJICH.

AXCHOMBI MHOKECTBA HaTypaJIbHbIX YUCCII. HpI/IHI_II/IH MaTeMaTH4YeCKOM HHAYKIHUHU.

[Toctpoenue nonsa C, sSBIAIOLIErOCs pacUIMPEHUEM MOJS AEUCTBUTENbHBIX uucesn R, u ero

MHUHHUMAJIBHOCTD.

Anre6panqecxa51 Q)opMa KOMIIIICKCHOI'O 4HuCJa. Onepaunn Hag KOMINICKCHBIMHM 4YHUCJIaMH B

anredbpandeckoii popme. M300paxeHre KOMIJICKCHBIX YHCE Ha KOMIUIEKCHOU MIIOCKOCTH.

Tpuronomerpuueckass GopmMa KOMILIEKCHOTO YUCIIA. YMHOXEHHE W JICTICHHE KOMIUIEKCHBIX

qucell, 33JaHHbIX B TPUTOHOMETPUUECKOHN popMe; MX TeoMeTpUUecKas HHTepIIpeTaltsl.

KOpHI/I 7n-OM CTENEHH M3 KOMIUIEKCHOTO 4YHCIIa. FCOMeTpI/I‘IeCKOC I/I306pa)KeHI/Ie KOpHeﬁ Ha

KOMILJIEKCHOM MIOCKOCTH.

Kopnu u3 enunuibl. CBOMCTBAa KOPHEH 1-OU CTENIEHU W3 €IUHUIIBL.

30. [TepBooOpa3HbIe KOPHU 1-0i CTETIEHU U3 €IUHHIBL. TeopeMbl 0 TepBOOOPA3HBIX KOPHSIX.

Yucaossle 1oJI1. MUHUMAaIbHOCTD I1OJIS palOHAJIBHBIX YHUCCIIL.

Kpurepuu olleHKH 0TBETA HA YK3aMeHe:

1. Dk3ameH mnpoBoauTcs B (QOpME HMTOroBOro Tecta Ho Marepuainy [-3 ro paszaenos
JTUCHIUTUIAHBI (IUIaKTHYECKUE SAMHUIIBI 1-8).

2. K Tecty momyckaroTcsi CTYJEHThI, OTYUTABIINECS O 00EUM KOHTPOJIbHBIM pabotam, N/13
¥ TEPMHHOJIOTUYECKOMY OIPOCy He MeHee, yeM Ha 60 % Ho KakIJI0 W3 MepevHCICHHBIX
hopwm.

4. Kaxmoe 3aaHue Tecta oleHuBaercs B 1 6am.

5. HroroBas omeHka 3a BeCh TECT COOTBETCTBYET IPOLEHTY IPABWIBHBIX OTBETOB IIO
OTHOIIICHHIO K O0IIEMy YHCITy BCEX BOIPOCOB B TECTE.

3. OreHKa 3a TeCT CUMTAETCS TTOJIOKUTEIBHOM, €CIIM CTYICHT OTBETHII IPAaBUILHO HE MEHee, 4YeM
Ha 60% BOIMPOCOB TeCTA.

4. OT UTOrOBOIO TECTa OCBOOOXKIAIOTCA CTYICHTHI, HabpaBIiye 1Mo pedTUHTY He MeHee 60%.



7. Tunosoe konmponvHoe 3adanue na smane opmuposanus YK-1, I[1K-1, I[1K-3:

Conep:xkanue
UMO2080ii KOHMPOIALHOU padomul no anzeope (4 cemecmp)

CTyIeHT IOJDKEH YMETh:

8bINOIHAMb ONEPayUU HA0 MAMPUYAMU,

onpeoenams pane Mampuybl,

BbIUUCTIAMD Onpedeumend K8AOPAMHOU MAMpPUuybl PAZHbIMU CROCOOAMU,

BbLIUUCTIAMD OOPAMHYIO MAMPUYY PAZHBIMU CHOCOOAMU,

nPOBOOUMDb UCCNIEO08AHUE HA COBMECHHOCTb CUCTEMbl TUHEUHbIX YPAGHEHUI U Peulams ux
pasnudnbiMu memooamu (Mmemooom I aycca, mampuuHvim memooom, memooom Kpamepa);
onpeoenams JUHENUHYI0 3a8UCUMOCb U HE3ABUCUMOCb PA3TUYHBIX CUCEM 8EKMOPO8;
onpeodenams OA3UC U PaAHE KOHEYHOU CUCEMbL 6eKIOPO8;

OONONHUMb TUHEUHO HE3ABUCUMYIO CUCIEMY BEeKMOPO8 SEKMOPHO2Z0 NPOCMPAHCMEd, He
ABIAOWYIOCS bazucom, 00 baszuca,

onpeoenams pasmepHoCmb U OA3UC nepecederus U CyMmbl HOONPOCMPAHCIE,

8bINOIHAMb NPOYECC OPMOLOHAIUZAYUU NPU NOCMPOEHUU OPMO2OHATLHO20 ba3uca,
onpeodenams pasMepHOCMb U HAX00UmMb  OA3UC  OPMOSOHATLHO2O OONOJHEHUs K
HOONPOCMPAHCMBY KOHEUHOMEPHO20 e6KIUA08A 6EKMOPHO20 NPOCMPAHCEA,

Haxooumov 6 K.M. eBKIUO0BOM  NPOCMPAHCMEE  OPMOSOHANLHYIO — NPOEKYUuro U
OPMOCOHATILHYIO COCMABIAIOWYIO BEKMOPA OMHOCUMENbHO NOONPOCMPAHCMEA,

HAxXo0ums Mampuyy JUHetiHo20 onepamopa 8 PuUKCUpo8aHuom basuce;

Haxooums ob1acms 3HauveHull (06pasz) u pawe, 0po u Oegekm JUHEUHO20 onepamopa,
3a0aHHO20 8 HEKOMOPOM ba3zuce Mmampuyel,

Haxooums coOCmeeHHble 3HAYeHUs U COOCMBeHHble BeKMOpbl IUHEUH020 Onepamopad,
3A0aHHO20 8 HEKOMOPOM bazuce mampuyeu.

HT1oroBasi_ KOHTPOJIbHAA Pad0Ta COCTABJSETCS M3 THIOBBIX 3a/JaHMIl, BKJIIOYEHHBIX B

cJIeAVIOLHE NPOBEPOYHbIE PA0OThI:

1.
2.
3.

KonTtponbHas padora Nel;
M]3 2-ro cemecTtpa;
KonrtponbHas pabora Ne2.

Kpurtepuu onieHKM KOHTPOJLHOW PA00THI:

1.
2.

o

[TpoBoauTcs B hopme MpoBEpOUHOI ayAUTOPHON paOOTHI.

Kaxxmoe 3amanue paboThl orieHUBaeTCs B 1 0asut; mpu JOMYIICHHBIX ONIMOKaX OIEHKa 3a
3aJ[aHUe CHUKACTCH.

[Ipn omeHWBaHWM 3aJaHUSI YYUTBHIBACTCS aAKKYypaTHOCTh OQOpPMIIEHHUS U TOAPOOHOE
OMMCaHUE X0Ja PELIEHUs CO CChIIIKAMH Ha COOTBETCTBYIOIIMN TEOPETUUECKUI MaTepHall.
Nrorosas orenka 3a BCIO pabOTy COOTBETCTBYET MPOIEHTY MOJTYYEHHOTO CyMMapHOTo Oaia
M0 OTHOIICHHIO K MAaKCUMAaJIbHO BO3MOKHOMY YHCITYy OaJlIoB.

[MonoxurenpHO# cunTaercst onenka 3a padbory He MeHee 60%. Ilpu oTpuLaTENTFHON OLIEHKE
CTYICHT TIEPETHChIBacT paboTy 3aHOBO (JIPyroil BapuaHT).

PeiitunroBsiii 6ait 3a MOBTOPHOE HAMMCAaHUE PAa0OTHI HE MOKET OBITH OoutbIie 75 %.

OT UTOrOBOM KOHTPOJIBHON pabOThI OCBOOOKIAOTCS CTYJEHTHI, OTYUTABIIHECS 110 00CUM
KOHTPOJILHBIM pabotaMm, BceM M/I3 1 TepMUHOIOrHUECKOMY ONpOCy HEe MeHee, 4yeM Ha 60
% 1o Ka)kJ10¥ U3 MEePEeUncIeHHbIX hopM




8. Tunosoe xkonmponvHoe 3adanue na smane opmuposanus YK-1, I[1K-1, I[1K-3:

Bomnpocs! k 3k3ameny 2

1. Tlomyrpynmnel. Monouasl. O0001IEHHBIN 3aKOH aCCOLMATUBHOCTH IS MTOJIYTPYIIIL.

2. I'pynma moactaHoBOK Ha MHOKecTBe M. CuMMerpudeckas rpymma n-oil cremeHu (Sp).

Teopema Koanu.

3. Tlopsimok sjeMeHTa TpYMIbI; €ro CBOWCTBA. TeopeMa O CTENeHSAX 3JIeMEHTa KOHEYHOTO

IIOPSIIKA U €€ CIICIACTBUE.

4. lluxnuyeckue rpynmbl. M3oMophusM OECKOHEUHBIX HMUKIMYECKHX TPYII; H30MOPPH3M

KOHEYHbIX LUKJINYECKUX IPYII OJHOIO MOPSAIKA.

5. OrTHoleHue cpaBHEHUS 10 MOATPYNIE U ero cBoicTBa. [IpaBbie U J1eBble CMEXKHBIE KJIACCHI IO

MOATPYIIIIE.

6. Teopema Jlarpanka u ee CiIeICTBHS.

7. Hopmanbnble nenutenu rpynmnsl. Kpurepuii HopmanbHOTo fenutens rpymmbl. @akTop-rpymmna.

8. T'omomopdusmel rpynn. fAapo romomopdusma. TeopeMsl 0 TOM, YTO AP0 roMmoMopdusmMa @

TPYIIIbI (G ,*) B rpymny (H o) sBIseTcs moAarpynmoil ¥ HOPMATBHBIM JAETHTENeM TPYIIIBI

G, ).

9. Teopema 00 snmMoOp(hr3Max rPyIIIL.

10. Uneanst kombiia. OTHOIIEHHE cpaBHEHUS MO ujeairy. DakTop-Koibio. Teopema 0 TOM, 4TO

muokecTBo K | BCEX KJIacCOB BbIUETOB Kouiblla K 10 uzaeany | sBiIseTcst KOJIbLIOM OTHOCUTEIBHO

onepanuii @ u &.

11. T'omomopdusmsl kosel. Sapo romomopdusma. Teopema 06 anumopPu3zMax KoJell.

12. Xapakrepuctuka Koinbia. [lone yacTHBIX 00MacTH menocTHOCTH. TeopeMa O CyIiecTBOBaHUU

MOJIS1 YACTHBIX JJIS1 00JIACTH LEIOCTHOCTH.

13. Koo riaBHbIX uaeanoB. PakTopHaTIbHOCTh KOJIbIIA TTIaBHBIX UIIEAJIOB.

14. EBknuoBel Kosbla. Teopema O TOM, 4TO €BKJIMIOBO KOJBIO SIBISETCS KOJIBLIOM TJIaBHBIX
UJIEAIIOB.

15. Kos1p110 MHOTOUJIEHOB OT OZHOM NepeMEeHHON HaJl MPOU3BOJIbHBIM KOMMYTAaTUBHBIM KOJIBIIOM.

16. /lenenrie MHOTOWIEHa Ha ABy4IeH x-a . Teopema be3zy. Cxema ['opnepa.

15: Kopan MHorousnena. Teopema 0 4MCIlIe pa3jIMYHBIX KOPHEH MHOIOYIEHA A-OM CTENEHU Haj
00J1aCThIO 1IETOCTHOCTH.

16. Anrebpanueckoe 1 pyHKIIMOHATBHOE PABEHCTBO MHOTOUYJICHOB.

17. MHorousnieHsl Haj nojieM. Teopema O IeJI€HUH C OCTATKOM B KOJIbII€ MHOTOWJIEHOB HaJl TIOJIEM.

18. Anroput™m EBkimma B KoJiblle MHOTOWICHOB Ha moyieM. HOJI IByX MHOTOYJICHOB B KOJIBIIE
MHoToWIeHOB Hajg moieM. Cpoiictea HO/I,.

19. HenpuBonuMmble Haja JaHHBIM I0JIEM MHOTO4WIeHbl. CBONCTBa HENPUBOIMMBIX HAJ MOJEM
MHOrO4J€HOB. Teopema O pa3IOKEHMM MHOTOWIEHAa HaJ II0JEM B IIPOU3BEICHUE
HENPUBOJUMBIX HaJl JAHHBIM I10JIEM MHOTOWIECHOB.

20. [Ipon3BoaHas MHOTOYJIEHA HAJ| ITOJIEM HYJIEBOW XapaKTepUCTUKU. KpaTHOCTh HENPHBOIMMBIX
MHOKHUTEJIEN MHOTOWJIEHA U €r0 TPOU3BOIHOM.

21. MHOTOUJIEHBI OT HECKOJBKUX MepeMeHHbIX. OTHOPOHbIE MHOTOUJIeHBI. JIeKcUKorpaduueckoe
pacrojoKeHNE HEHYJIEBBIX YWIEHOB MHOTOUJIEHA.

22. CuMMeTpHUYeCKHEe MHOTOWIEHBI. JIEeMMBI O CHMMETPUYECKHX MHOTOYJICHAX.

23.OcHOBHasl TeopeMa O CHMMETPHYECKHMX MHOTrowieHax. [IpakTHdyeckuii croco0 BBIpaKECHUS
CUMMETPUYECKOTO MHOTOUWIEHA Yepe3 AJIEMEHTAPHbIE CHMMETPUYECKHE.

24. MHOrO4IeHbI HaJ| M0JIeM KOMIUIEKCHBIX 4yrcesl. OCHOBHAs TeopeMa ajredphl U ee CIeCTBUS.

®opmyibl Buera.

25. MHOTO4JICHBI HAJl TIOJIEM JIEHCTBUTENBHBIX YMCEN U UX CBOMCTBA.

26. Pemenue ypaBHeHMi 3-eif cremeHH. MccienoBaHue HEMONMHOTO KyOMYECKOTO ypaBHEHHS C



JeWCTBUTENEHBIMU KO3 (UIIEHTAMH.

27. Meton ®eppapu [yisi penieHus: ypaBHEHUH 4-01 CTETICHHU.
28. llenbie U parMoHaIbHBIE KOPHU MHOTOWIEHA C PAllMOHANBHBIMHU KO3 duientamu. Kputepuii

HEMPUBOAUMOCTH DU3CHIITEITHA

29. AnrebpanuecKuil HaJ| MOJIEM 3JIEMEHT M €0 MHHUMAIIbHBI MHOTOYJICH.

30. ITpocToe anredpanveckoe paciIipeHue Mo U €ro CTPOCHHUE.

31. OcBoOOXIeHNE OT AIreOpandecKoi UPPAITMOHAIBHOCTH B 3HAMEHATEIIE IPOOH.

32. Pa3pemuMoCTh ypaBHEHUH B KBQJPATHBIX paJHMKallaX HaJ IMOJIEM pPalMOHAIBHBIX YHCENT U

=

3aJ1a4M TEOPUU T€OMETPUUYECKUX ITOCTPOCHUM.

Kpurtepuu olleHKH 0TBeTa HA IK3aMeHe:
DK3aMEeH MPOBOJIUTCS MO OMJIETaM, B KOTOPBIE BKJIFOUEHBI 10 JIBA BOIIPOCA U3 IPOTPAMMBI.
IIpy oneHHMBaHUM OTBETa YYUTBIBAETCS: NPABUIBHOCTH (POPMYIUPOBOK; YCTaHOBJIEHHE
B3alMOCBS3U TEOPUHU U MPAKTUKHU; COAEPKATEIbHOCTh U apryMEHTHUPOBAHHOCTb, IOJIHOTA U
CTPYKTYpHasi JIOTMYHOCTh OTBETA; IIyOMHA 3HAHUI BOIpoca.
[Ipn nomymieHHbIX OMIMOKAX M HETOYHOCTSIX B (OPMYJIHMPOBKAX ONpPEICICHUNA U
JI0Ka3aTelbCTBAaX TEOPEM OLIEHKA 32 OTBET CHUXKAETCS.
K sKk3ameHy IOIMyCKaroTCsl CTYIEHTHI, OTYUTABIIAECS MO OOEMM KOHTPOJIBHBIM paboTaM U
BceM UJ13 He menee, uem Ha 60 % 1o KaXk0ii U3 MEPEUUCICHHBIX (OpM.
CryneHT, claBIIMN YCIENIHO KOJUIOKBUYMBI 110 HEPBBIM JBYM pasjenaMm 3-TO ceMecTpa U
OTYMTABUIMICA 110 00EUM KOHTPOJIBHBIM paboTaM, 10 KEJTaHUI0 MOXKET ObITh OCBOOOKIEH Ha
9K3aMEHE OT IIEPBOr0 BOIIPOCca OMJIETa C BHICTABICHUEM 3a 3TOT BOIIPOC OLIEHKU 10 PEHTHHTY.
Crynenrtsl, HaOpaBmue 1o pedtuHry He MeHee 60%, MO MX JKEIaHUIO MOTYT OBbITh
OCBOOOKIEHBI OT CAAYU IK3AMEHA C BHICTABJICHUEM OLICHKHU 10 PEUTHHTY.

YpoBHU cHOPpMHUPOBAHHOCTH KOMIIETEHIIUI B PpAMKAaX AUCHUIIJINHbBI
1 kypc, 1 cemecTp:

YpoBuu chopMHUpOBAHHOCTH
KOMIIeTEeHIIMIi.

OcHOBHbBIE PU3HAKH YPOBHA

HOpOFOBLIf/'I - HaxoJuThb PC3YJIbTAThI onepam/lﬁ Haa MHOXCCTBaMH,

[Tpu BBIIONHEHWH 3a7aHU BceX (GOpM KOHTPOIIS CTYJEHT

JEMOHCTPUPYET 3HAHUE:

- OIpeAeseHu JIOTHYECKUX onepanuii HaJ
BBICKAQ3bIBAaHHUSIMU;

- OIpeAeNeHH onepanuii HaJ MHOKECTBAMM;

- ONpeAeNICHH CBOWCTB OWHApHBIX OTHOIICHWHA Ha
MHOXECTBE;

MIPOSIBIISIET YMEHHe:

- CTpPOUTH TaONUIBI UCTHHHOCTH Ui (GOPMYN JOTUKH
BBICKA3bIBAHMI;

WJLTIOCTPUPOBATh PE3yJIbTAThI OTEpAIMiA U OTHOIICHUE
BKJIFOUEHHUSI MEXJIYy MHOXECTBAMH Ha Juarpammax
Ditnepa-Benna

- 3amHChIBaTh MAaTEMaTHUYECKHE YTBEP)KICHUS, Ha S3BIKE
JIOTHKH TIPEIUKATOB, BO3MOXKHO JOITyCKas MPH STOM
OIIMOKY HEMPUHIIUITHAIBHOTO XapaKTepa;

- OompeAeNniaTh MO  00pa3lly CBOWCTBAa OWHApPHBIX
OTHOIIICHUH, 3a]JaHHBIX Ha KOHEYHBIX MHOYKECTBAX;

- y3HaBaTh, B OCHOBHOM 0€30IIHOOYHO, OCHOBHBIE
anreOpbl  (TpyMIbl,  KOJbIA, TOJs); TPUBOJIUTH




IIpUMEPBI IPYILI, KOJIELL, ITOJIEH;

- ONpeAeNATh BUJ 33JaHHOTO 0TOOpakeHUs ((PyHKITHN);

- BBINIOJHATh JCWCTBHSI HAJ KOMILICKCHBIMH YHCIAMH
Kak B aireOpanyeckoi, Tak U B TPUTOHOMETPUUYECKON
opme;

[Io wroram Oa/UTbHO-PEUTHHTOBOM CHCTEMBI CyMMa

PEUTHHTOBBIX OAJIOB CTyAEHTa cocrasiser or 60 mo 75

0ayIoB

bazosrIit

[Ipu BeIMONIHEHNH 3aaHHI BceX (POPM KOHTPOJIS CTYACHT

JEMOHCTPUPYET 3HAHUE:

- OmpeaciieHUu JIOTMYECKUX onepauui HaJ
BBICKA3bIBAaHUSMU;

- OIpEeACIICHNU olepaluui HaJ MHOKECTBAMM;

- ONpeNeNeHUHd CBONCTB OMHAPHBIX OTHOILICHUH Ha
MHOXKECTBE M OTIIMYUTEIBHBIX OCOOCHHOCTEW rpadoB
OMHApHBIX OTHOILICHHM, OO0NaNaloIUX YyKa3aHHBIMU
CBOMCTBaMH;

MPOSIBIISIET yMEHHE:

- CTPOWTH TaOJIUIBI MCTHHHOCTU Ui (HOPMYIN JOTHKH
BBICKA3bIBAaHUI;

- HAaXOIWUTh PE3yNbTAThl OIllEpalMii HAJ MHOYKECTBAMH,
WJUTFOCTPUPOBATH PE3YyJbTaThl OlEpaluii U OTHOLIEHUE
BKJIIOYEHUSI MEXKJy MHOKECTBAMHM Ha JUarpaMMmax
Diinepa-BeHHa;

- 3aIMCHIBaTh MATEMAaTHU4YECKUE YTBEPXKIACHMS, HA SI3BIKE
JIOTUKH TIPEAMKATOB, BO3MOXHO JOIYCKas IpPHU 3TOM
HEKOTOPBIE HETOYHOCTH;

- (opMyaHpoBaTh TEOPEMBI, HUMEIOIINE BH]L
00IIeyTBEPAUTEIILHOTO " 00IIEOTPUIIATETLHOTO
CYXKIECHUU CO  CIOBAMU  «HEOOXOIUMO» U
«JIOCTATOYHOY;

- ompeneniTb  CBOWcTBa  OWHApHBIX  OTHOLICHHUH,
3a/IaHHBIX Ha KOHEYHBIX MHOKECTBAX M Ha MHOXECTBE
JeMCTBUTENBHBIX Yncen R, BbIIENATh cpein OMHApHBIX
OTHOLLIEHUN OTHOLUEHUs HKBUBAJICHTHOCTH, BO3MOXKHO
JIOIyCKas IIPU 3TOM HEKOTOPBIE HETOYHOCTH;

- OIpenenaTh BUJ 3aJJaHHOTO OTOOpakeHus ((PpyHKINH);

- ONpEeNeNaTh CBOWCTBAa OMHAPHBIX ONepalili Ha JTaHHOM
MHOXKECTBE, Yy3HAaBaTh OCHOBHBbIE anreOpbl (TPyIIbI,
KOJbIla, TOJIs1); NMPUBOAUTH MPUMEpPHI T'PYIN, KOJell,
MOJIeH;

- BBIINOJHATH JEHCTBHUS HaJ KOMIUIEKCHBIMHM YHCIAMH
KaK B aireOpanyeckoi, Tak U B TPUTOHOMETPUUYECKOH
(opme;

[IOKa3bIBAET BJIAJCHHE:

- HaBbIKAaMU MPUMEHEHHS T[OJIYYEHHbIX 3HAHUH W
YMEHUH TpH pelIeHHWH THUIOBBIX anredpanvyecKkux
3a/1a4.

[Io wuroram OaJIBLHO-PEHTUHIOBOM CHCTEMBI CyMMa

PEHTHHTOBBIX OAJIOB CTYyJIEHTa COCTaBisieT oT 75 mo 87

6aJuIoB

TloBbI1IEHHBIH

[Ipu BeINONIHEHNY 3a7jaHK BceX GOpM KOHTPOJIS CTYJEHT




JEMOHCTPHUPYET 3HAHHUE:

- OIpeAcIICHUM JIOTUYECKUX oTepaIuii HaJ
BBICKA3bIBAHUSAMM, MPOCTEHIINX 3aKOHOB  JIOTMKHU
BBICKA3bIBAHUN (mpoTuBOpeUwsl, HCKIIOYEHHOI0

TPEThEr0, KOHTPATIO3ULIUH H JIp.);

- ONpeNesieHUH omepauui HajJ MHOXKECTBAaMH M UX
CBOICTB;

- OIpeAcNICHH CBOWCTB OWHAPHBIX OTHOUIEHWUH Ha
MHOYKECTBE U OCHOBHBIX BUJIOB OMHAPHBIX OTHOIICHUI:
SKBHUBAJIEHTHOCTb, OPAIOK, (DYHKIUS;

- OCHOB OOmEeill Teopuu anreOpauvyeckux CHUCTEM:
omnpezaeneHuss OWMHApHOM omepanud Ha  JaHHOM
MHOYKECTBE, ONpPEeNICHHs TPYIIbI, KOJIbLA, MOJIT U UX
MIPOCTEHIINX CBOMCTB;

NPOSIBIISIET yMEHHe:

- HaxoJIuTh pPE3yJbTaThl OMEpaluil HaJ MHOXECTBaMH,
WUTIOCTPUPOBATh PE3yJIbTAThI ONEpAMiA U OTHOIICHUE
BKIIIOYCHHUS MEXIYy MHOXECTBAMH Ha JMarpammax
Diinepa-BenHa, 10Ka3bpIBaTh PABEHCTBA I MHOXKECTB;

- OIpeneNiaTh U aHAIU3UPOBATH JIOTHUECKYIO CTPYKTYPY
MaTEeMaTHYECKUX TMPEANOKEHUN, MPUMEHSTh 3aKOHBI
JIOTHKH TPY PaBHOCWJIBHBIX MPEOOpa30BaHUN TEX HIIU
WHBIX YTBEPIKIICHUI;

- ompenenaTb  CBOMcTBa  OWHApHBIX  OTHOLICHHUH,
BBIIENISATh CpPEAM OMHAPHBIX OTHOLIEHUI OTHOIICHUS
9KBHMBAJIEHTHOCTHU U MOPS/IKA;

- ONpEeNeNATh BUJI 3aJaHHOTO 0TOOpaxeHus (pyHKIUN);

- OIpeneniTh CBOMCTBa OMHAPHBIX ONepaluii Ha JaHHOM
MHO>KECTBE, Y3HaBaTh OCHOBHbBIE anredOpbl (TPYIIIbI,
KOJIbIIa, TMOJI); OMNPENENATh UX CBOMCTBA U MPUBOJUTH
MpUMEpPbl KOHEYHBIX M OECKOHEUHBIX TIpYII, KOJjell,
MOJIEH;

- BBINOJHATH JEMCTBUS HaJ KOMIUJIEKCHBIMHM YHCIAMHU
KaK B anreOpanyeckoi, Tak U B TPUTOHOMETPUUYECKOH
bopwme, WIITIOCTPUPOBATH orepanuu Haj
KOMIUIEKCHBIMH YHMCJIAMU T€OMETPUYECKH;

MTOKa3bIBaET BJIaJeHHE:

- HaBbIKAMU IIPUMEHEHHS IIOJIyYEHHBIX 3HaHUN W
YMEHUI B Ppa3IMYHBIX CUTyauusx (B THpenenax
M3Yy4YEHHOU TeMaTHKHU Kypca).

[lo wroram OaIbHO-PEUTUHIOBOIl CHUCTEMBI CyMMa

PEUTHHTOBBIX OaIOB CTyJeHTa cocTasiser oT 87 mo 100

0amioB

1 kypec, 2 cemecTp

YpoBHH chopmMupoBaHHOCTH
N OcHoOBHbBIC IPU3HAKH YPOBHS
KOMIIeTEeHIIHIA.
[Ipu BhIMIONIHEHUY 3a7jaHUM BceX (GOpM KOHTPOJIS CTYJAEHT
[ToporoBssiii IEMOHCTPUPYET 3HAHUE:

- OCHOBHBIX TIOHATHH TEOPUU CHCTEM JIMHEHHBIX




anreOpandecknux YpaBHEHHWM: pELICHHE CHUCTEMBI,
COBMECTHAasl (HECOBMECTHasl) CHCTEMa, PaBHOCUJIbHbBIE
CHCTEMBI, DJIEMEHTapHbIC TNPEOOpPA30BAHHUS CHUCTEMBI
JIMHEHHBIX YPaBHEHUM;

- OCHOBHBIX IIOHATHH TEOPUU MATPHULL U OIIPEIEIUTENICH;

- OCHOBHBIX ITOHSTHH TEOPUU BEKTOPHBIX IIPOCTPAHCTB;

IIPOSBIIIET yMEHHE:

- pelmarb CHCTEMbl JIMHEWHBIX YPABHEHHM METOJOM
IIOCJIEZIOBATEIBHOTO UCKIIIOUEHUS! HEU3BECTHBIX;

- IpPOBOIUTH 1O 00pasly MCCIEJOBAHUE CUCTEMBbI
JIMHEHHBIX YPAaBHEHUH HAa COBMECTHOCTb, BO3MOKHO
JONycKass MpU 3TOM OHIMOKM HENPUHLUUIHAIBHOIO
Xapakrepa;

- BBINOJIHATH 1O 0Opa3ily AEHCTBUS HaJ MaTpHUIlaMu,
BBIUUCIISATh PAHI MAaTPULbl, ONPEAEIUTENb KBAAPaTHON
MaTpHULIbI;

- HaxomuTh 1o oOpasny DCP omaHOpOAHON CHCTEMBI
JIMHEHHBIX YPABHEHUN;

- ompeneniarts 0a3uc KOHEYHOMEPHOTO  BEKTOPHOTO
IIPOCTPAHCTBA M KOOPAMHATHI BEKTOpa B JIAHHOM
basuce;

- HaXOAWUTh MO 00pa3ily 00JacTh 3HAYECHH, PaHT, SIpo,
nedeKT JIMHEHHOTo onepaTopa, COOCTBEHHbIE 3HAUECHUS
U COOCTBEHHBIC BEKTOPHI JIMHEHHOTO OIeparopa,
BO3MOXHO JIOITyCKast pu 3TOM OLIMOKH
HENPUHLIUITHAIBHOTO XapaKTepa;

I[Io wuroram OalIbHO-PEHTUHIOBOM CHCTEMBI CyMMa

PENTHHIOBBIX OaJUIOB CTyJeHTa cocTaBigeT or 60 mo 75

6au10B

bazoBrIit

[Ipu BBIIONHEHWH 3a7aHU BceX (GOpM KOHTPOIIS CTYJAEHT

JIEMOHCTPUPYET 3HAHHUE:

- OCHOBHBIX TMOHSTHI TEOPUU CUCTEM JIMHEHHBIX
anreOpanvyecKkux ypaBHEHHM: PpEIICHHUE CHCTEMBI,
COBMeCTHas (HECOBMECTHAsl) CHUCTeMa, PaBHOCHJIbHBIC
CUCTEMBI, JJIEMEHTapHbIE NPeoOpa3OBaHUsI CHUCTEMBI
JIMHEWHBIX YPaBHEHUH;

- OCHOBHBIX NMOHATUM TEOPUH MATPULL U OIIPEICTUTENEH;

- OCHOBHBIX MMOHATHHA TEOPHH BEKTOPHBIX TPOCTPAHCTB;

MPOSIBIISIET yMEHHe:

- pelarb CUCTEMbl JIMHEWHBIX YPAaBHEHHUN METOJIOM
MOCJIEI0BaTEILHOIO HCKITFOUCHUS HCU3BECTHEIX,
MaTpUYIHBIM METOJIOM B MeTo1I0M Kpamepa;

- MpPOBOAUTH  HWCCIEAOBAHUE  CHUCTEMBl  JIMHEHHBIX
YpPaBHEHUI HA COBMECTHOCTh, BOBMOKHO JIOITyCKas MpU
3TOM HEKOTOpPbIE HETOYHOCTH;

- BBINOJHATH JCUCTBUS HAJ MaTPHUIIAMU W BBIYHCIATH
paHT MaTpHUllbl, ONPEEIUTENb KBaIPAaTHOW MAaTPHULIbI;

- Haxoauth ®OCP OIHOPOAHOW CHUCTEMBI JIMHEHHBIX
YPaBHEHUU;

- ompeaeniaTh 0a3uc KOHEYHOMEPHOTO  BEKTOPHOTO
MPOCTPAHCTBA W KOOPAMHATHI BEKTOpa B JIAaHHOM
basuce;




- HaxoguTh O0ONacTh 3HAYCHWI, paHT, sAPO, NedeKT
JUHEHHOro omeparopa, COOCTBEHHBbIE 3HAYCHUS U
COOCTBEHHBIC  BEKTOPHI  JMHEWHOrO  OIeparopa,
BO3MOXXHO  JIOMYCKasg  NIpU  3TOM  HEKOTOphIe
HETOYHOCTH;

[IOKa3bIBaCT BJIaJeHHE:

- HaBBIKAMU TPUMCHCHHS IIOJYYCHHBIX 3HAHUA W
YMEHMH TMpU PEUICHUH TUIIOBBIX alredpandeckux
3a1a4.

[Io wroramMm Oa/UTbHO-PEUTHHTOBOM CHCTEMBI CyMMa

PEUTHHTOBBIX OAJJIOB CTYAEHTA COCTaBIsEeT OT 75 no 87

0asIoB

IloBEINIeHHBIN

[Tpu BeIMONIHEHNH 3aaHMI BceX (POPM KOHTPOJIS CTYACHT

JEMOHCTPUPYET 3HAHHUE:

- OCHOB TEOpPHHM CHCTEM JIMHEHHBIX anreOpamdecKux
YPAaBHEHHUI, METOJOB PEIIECHUS CUCTEM, KPUTEPUEB
CYLIECTBOBAaHMSI W €IMHCTBEHHOCTH peleHus (B
TEpPMHUHAaX PAHIOB MATPHIL U OIIpeesuTeNneil);

- OCHOB TE€OPHUH MATPULL U ONPEICIUTEIICH;

- OCHOB 0OOmIel TEOpUH BEKTOPHBIX IPOCTPAHCTB U HX
JMHENHBIX IPeoOpa30BaHMIA;

IIPOSIBIIIET YMEHHeE:

- pelarb CUCTEMbl JMHEWHBIX YPAaBHEHUH pa3IMUHBIMU
METOJlaMU;

- WCHOJB30BaTh amnmapar MaTpUll U ONPEICIUTENICH B
HEOOXOJAUMBIX CUTYyalLUsX;

- yMeHHMe  ompenensTb  0a3uc U Pa3MEpPHOCTH
KOHEYHOMEPHOI'0 BEKTOPHOTO NPOCTPAHCTBA, HAXOAUTh
KOOpJMHATBl BEKTOPOB B  pPa3IM4yHBIX  Oasucax
IIPOCTPAHCTBA;

- yMEHHME HaXOAMThb MaTpUIly JINHEHHOTO OTOOpaxKeHMs,
o0acTh 3HAUEHWH, paHr, Aapo, AePeKT JIUHEHHOTro
orepaTopa, HaXOAUTb COOCTBEHHBIE 3HAYEHHUS U
COOCTBEHHBIE BEKTOPHI JIMHEHHOIO OIIepaTopa;

IIOKa3bIBACT BJIAJCHHE:

- HaBbIKAaMU MPUMEHEHUS I[IOJIYYEHHBIX 3HAHUH W
YMEHUH B pa3MYHBIX CHUTyalusix (B Tpenenax
M3yYEeHHON TEMATUKH Kypca).

[lo wroram OaIbHO-PEUTUHIOBOIl CHUCTEMBI CyMMa
PEUTHHTOBBIX OaIOB CTyJeHTa cocTasiser oT 87 mo 100
0amu10B

2 kypc, 3 cemecTp

YpoBHHu copMupoOBaHHOCTH
KOMIIeTEHIUI.

OcHoOBHbBIC IPU3HAKH YPOBHS

[ToporoBsbiii

[Ipu BhIMIONIHEHUY 3a7aHUM BceX (GOpM KOHTPOJIS CTYJAEHT
JEMOHCTPUPYET 3HAHUE:

[Ipu BBIMIONIHEHUY 3a7]aHUM BceX (GOpM KOHTPOJIS CTYJAEHT
JEMOHCTPUPYET 3HAHUE:

- ONpENCNICHWH: Tpynma, MNOATpYyNNna, HOPMAJIbHBIN




JeTUTENb TPYIIb; GaKTOP-TPYIIa;

- OIpEeNeNeHUi: KOJbIO, TOJKOJBIO, HJeal KOJbIa,
(haKkTOP-KOJIBIIO;

- OIpeneneHui OCHOBHBIX TIOHSTHIH TECOPHH
MHOT'OYJICHOB;

MPOSIBIISICT yMEHHUe:

- HaxoJuTh II0 06pa3uy MpaBbIC MW JICBBIC CMCKHBIC
KJIACChl TPYIIBI 1O TOATPYIIE, CTPOUThH (hakTop-
rpyimiy, HaxOJuThb KJIACCbl BBIYCTOB 110 HACAIY,
CTpouTh (HAKTOP-KOJBIIO TIO HACaTy, BO3MOXKHO
AO0IyCKas npu 35TOM OIJ_II/I6KI/I HCIIPUHIUITUAJIBHOTO
XapakTepa;

- BBIIIOJIHATH HeﬁCTBHﬂ Hagq MHOIo4JICHaMH, JACJIICHUC
MHOTOYJICHA HA MHOTOWICH YTOJKOM, NMPUMEHATH I10
oOpasiy anroputM  EBkimpma Uit HaxoXACHUS
HauOOJIbIIIETO OOIIEr0 JENUTENi W HAMMEHBIIErO
00111er0 KpaTHOT0 MHOTOYJICHOB;

- IPUMEHATH cXeMy ['opHepa U1 HaX0XKIEeHUS 3HAYCHUI
MHOTO4YJIEHa U BCEX €ro MPOM3BOAHBIX IPU 33JJaHHOM
3HAUEHUU AapryMeHTra, Uil HaX0)KIEHUS KpaTHOCTU
KOpPHS;

- HaxoIuThb palMOHAIbHBIE KOPHM MHOIOUWIEHA C
HENBIMHA KO3 PHUIMEHTAMU;

- nmpuMeHATh hopMynsl Buera ans pemenus 3anay;

[IOKa3bIBaET BJIaJeHHE:

- HaBbIKAMU IIPUMEHEHHUS TOJIYYEHHBIX 3HAHMW IIO
MHOTOYJIEHAM K 3aj[auaM MIKOJbHOM MaTeMaTHKU.

I[lo wuroram OalIbHO-PEHTUHIOBOM CHCTEMBI CyMMa

PENTHHIOBBIX OaJUIOB CTyJeHTa cocTaBisgeT or 60 mo 75

6au10B

bazoBrrit

IIpu BeIMoNHEHNH 3a/1aHMi BceX (POPM KOHTPOJIS CTYACHT

JEMOHCTPUPYET 3HAHUE:

- ONpEICJICHUH OCHOBHBIX IIOHSATHH TEOpUU TPYIIIL:
rpynna, NOATPYyNNa, NOPSAAOK 3JIEMEHTa TIpYIIBL,
HOpPMAaJIbHBIN JENUTENb FPYNIbL; (PaKTOp-Tpymna;

- ONpENEJIEHUH OCHOBHBIX IIOHSATHM TEOpUU KOJIELL:
KOJIBII0, TIOJIKOJIBIIO, U1l KOJIbIIa, (PaKTOP-KOJIBIIO;

- OIpeAcIIeHUH OCHOBHBIX MOHSATUN TEOpUU
MHOT'OUJIEHOB;

MIPOSABIIIET yMEHHE:

- HaxoJuTh IpaBble U JEBbIE CMEKHBIE KJIACChl TPYIIIBI
M0 TOATpYHINE, CTPOUTH (aKTOP-TPYIMIy, HAXOAUTh
KJIACChl BBIUETOB IO HJ€aNy, CTPOUTH (HAaKTOP-KOJBIO
10 UJEaIy, BO3MOXHO JIOyCKasi IPH 3TOM HEKOTOpHIE
HETOYHOCTH;

- BBIIOJHATH JEJIEHUE MHOIOWIEHa Ha MHOTOYJIEH
YILOJIKOM, IPUMEHATh anroput™ EBxnmpa i
HAXOXJIEHUS HaAuOOIBIIETO OOLIEro JEIUTeENs U
HauMEHBLIEro 00IIEro KpaTHOrO MHOTOUYJIEHOB;

- npUMEHATH cxemy ['opHepa [ HaXOKAEHUS 3HAaYCHUU
MHOTOWIEHa U BCEX €ro NMPOM3BOAHBIX IIPHU 33JaHHOM




3HAQUEHUHM apryMEHTa, IJIs HaXO0XACHUS KPaTHOCTU
KOPHSI;

- pemaTb  BONPOC O  TMPUBOAUMOCTH  3aJaHHOTO
MHOTOWICHA HaJ YKa3aHHBIM I0JIEM;

- HaXOJUTh palUOHAIbHBIE KOPHU MHOTOUYJIEHA C
LETBIMH KO3 HUIIUCHTAMH,

- mpuMeHsTh popmynsl Buera nms perenus 3a1ay;

MOKa3bIBACT BJIaJeHHE:

- HaBbIKAMU TMPUMEHEHHUS TMOJYYEHHBIX 3HAHUU TI0
MHOTOYJICHAM K 3a7a4yaM IIKOJbHOW MaTeMaTHUKH.

[Io wroram OaJILHO-PEHTHHIOBOM CHCTEMBI CyMMa

PEHTHHTOBBIX OQJIOB CTYJEHTa COCTaBjIseT oT 75 mo 87

0ajuIoB

IloBEINIeHHBIN

IIpu BbInoNHEHNM 3ajaHU BceX (POPM KOHTPOJISI CTYACHT

JIEMOHCTPUPYET 3HAHHUE:

- OCHOB TE€OpUHU TPYII U TEOPUH KOJIEL;

- OCHOB TEOPUM MHOTIOWIEHOB OT OJAHOM U HECKOJIBKUX
IIEPEMEHHBIX;

MIPOSBIIIET yMEHHE:

- CTpPOUTH (HaKTOP-TPYIILY 10 HOPMAIBHOMY JAEIUTEII0 U
(haKTOP-KOJIBIIO 110 HJIeAITY;

- IPUMEHSTHh TeopeMmy 00 3nuMopduzMax i Tpynn U
JUISL KOJIell;

- pewmarp ainreOpandyeckue ypaBHEHUs IEpBOH -
YETBEPTOW CTENEHEN C OJJHUM HEU3BECTHBIM;

- npuMeHsaTh cxemy [opHepa u ¢opmynsl Buera nms
pelieHus 3a1ay;

- HaxoIuThb pAalMOHAIBHBIE KOPHM MHOTOWIEHOB C
LHelnbIMU  KOO(QQUIMEHTaMH W peliatb BOIPOC O
IIPUBOJMMOCTH MHOTO4IEHOB Hax Z, Q, R, C;

[TOKa3bIBAET BJIaJeHHE:

- HaBbIKAMU IIPUMEHEHMs IIOJYYEHHBIX 3HAHUN W
YMEHUH B Ppa3IMYHBIX CUTyauusax (B Hpeaenax
U3Y4YEHHON TEMaTHKHU Kypca).

[lo wroram OauIBHO-PEUTHMHIOBONl CHUCTEMBI CyMMa
PEUTHHTOBBIX OaIOB cTyaeHTa coctaBisier oT 87 mo 100
0amu1oB

2 Kypc, 4 cemecTp

Kpl/lTele/l OLICHKH KOMHeTeHHI/Iﬁ B PaMKaX TUIOBbIX KOHTPOJIbHBIX 33}13Hl/lﬁt

1. CootBerctBue OoTBeTa (GopmynupoBke Bompoca. CoaepkaTelbHOCTh, INIyOWHA M TOJIHOTA
otBeTa. JlocToBepHOCTH M3naraemoro marepuaia (0-30 6anos).

2. Ilpaxtuueckast HanpaBiaeHHOCTH (0-30 OansoB)

w

ApPrymMeHTHpOBaHHOCTb, TIOTUYHOCTH (0-20 6asioB).

4. JlocTaTOYHBIM HAYYHO-TEOpEeTHUEeCKUi ypoBeHb oTBeTa (0-20 6amioBs).

TunoBoe KOHTpOJILHOE 3aaHue orleHnBaeTcs o 100-0amuTbHOM mIKaie, KoTopas IePeBOJAUTCS
B IATH OAJIBHYIO IIKATy B COOTBETCTBUU C JCHCTBYIOIIMM Ha TeKyIIUi MoMeHT [lonoxxeHuem o



PEUTHHTOBOM CHCTEME TEKYIIEro KOHTPOJISI YCHEBAEMOCTH M MPOMEKYTOUYHOW AaTTECTAlUU
CTYJCHTOB.

Y];)OBHI/I C(l)OpMI/IpOBaHHOCTI/I KOMHeTeHHI/Iﬁ B paMKax JUCHUIIJIUHBI

YpoBHHU IMoka3arenu

MOPOTOBBIA OTBeT B OCHOBHOM MPAaBWIbHBIA, HO CXEMaTUYHBIMH,
OOHApY)XMBAIOIIWKA JIMIIb YMEHHE TIOBEPXHOCTHO U C
OTKJIOHCHHMSMH OT  IIOCJICHOBATCILHOCTH  H3JI0KCHMS
PacKphITh MaTepHall, HAYYHO-TCOPETHYCCKUN YpPOBEHD
OTBETAa HE JOCTATOYEH, HET OOOOLIEHMH ¥ BBIBOJOB B
MOJIHOM 00beMe, HMMEIOTCS CYIIECTBEHHbIE OIIUOKU B
(GhopMyITUPOBKE OMPEICTCHUN.

0a30BbIi OtBer, OOHapyXHBaeT XOpollee 3HaHWE M ITOHHMaHHE
Marepuana, yMeHue u3JlaraTb CBOM MBICIIH
[OCJIEI0BAaTeIbHO M TpaMOTHO. B oTBere MoXeT ObITh
HEJOCTATOYHO  IIOJIHO  pa3BepHyTa  apryMeHTauus,
BO3MOYXHBI OTJAEIbHbIE 3aTPyAHEHUS B (OPMYJIHPOBKE
BbIBOJIOB, WJUIIOCTPATUBHBIM MaTepuaa MOXKET ObITh
IIPEJICTaBICH HEIOCTATOYHO, IPUBOJMMBIE IPUMEPHI HE
TOYHBIE, OT/IEIbHBIC OIMOKH B (HOPMYITHPOBKE MOHSATHH

MOBBIIIEHHBIN OTBeT HCUEpPNBIBAIOLIMK, TOYHBIA, IPOSIBICHO YMEHUE
MOJIb30BAaThCA MaTepPHAIOM TEKCTOB II0 MPEAMETY A
apryMeHTallid U CaMOCTOSITEIbHBIX BBIBOJIOB, CBOOOJHOE
BIIQJICHUE COOTBETCTBYIOIIEH TEPMUHOJIOTHEH, HABBIKAMHU
aHaJu3a, YMEHUE M3Jaratb CBOM MBICIH MOCIEAOBATEIBHO
C HEOOXOJIUMBIMU OOOOIICHUSIMU U BBIBOJIAMU, UCTIOTB3YS
TEPMUHBI.

MeToauuecKkue MaTepHuaJibl, ONPECACIAIONINE ITPOHECAYPHI OLICHUBAHUS

[{enpr0 MpOMEXYTOYHOM aTTECTALMK IO JTAHHOW JUCLUILIMHE SIBIIAETCS OLIEHKA YPOBHS
C(OPMHPOBAHHOCTU KOMIIETEHLIUH B pe3yibTaTe YCBOEHUS 3HAHMU, NMPHOOpPETeHHs YMEHHH,
HABbIKOB U ONBITA AESITEILHOCTH B PaMKaX OCBOCHUS TUCIUILIUHBI (MOJTYJIS).

[Iponienypa oueHUBaHHS OXBaThIBaeT OOYYAIOMIMXCS, OCBAaUBABIIUX JAUCHUIUIUHY
(Mmonyns) [Ipoueaypa olieHUBaHUS TIPOBOAUTCS 10 OKOHYAHWU OCBOCHMSI AUCHMITIUHBI (MOIYIIS).
Onenka ypoBHs c(pOpMHUPOBAaHHOCTH KOMITETEHIIMH Ha dTamax X (GOpMHUPOBAHUS ONpeEAeseTcs
Ha OCHOBaHHM coOece0BaHUs, BKIIOYAIOUINX TEOPETHUYECKUE BOMPOCH! WIIM 3aJjaHusl, B KOTOPBIX
oOyyaromemMycsi TpeanaraloT OCMBICIUTh peajJbHYl MpodhecCHOHAIbHO-OPUEHTHPOBAHHYIO
CUTYyallMI0, HEOOXOIMMYIO JJisi pelIeHUs [TaHHOW MpoOieMbl; MPH 3TOM aKTyallu3UpyeTrcs
OIpeJIeIEHHbI KOMILJIEKC 3HaHUM, HEOOXOIMMBIH JUIsl pas3pelleHus JaHHOW MpoOJIeMBbl.
OneHnBaHUE OTBETOB 00YYAIOIIUXCS TIPOBOIUTCS B COOTBETCTBUU C MPUBEACHHBIMU KPUTEPUSIMHU.

Ha ocHoBaHuMM OTBETOB (OTBETOB Ha TECT, BBINOJIHEHHUE IMPAKTUKO-OPUEHTHPOBAHHOIO
3aJlaHusl) OLICHUBAETCS YPOBEHb COPMUPOBAHHOCTH KOMIIETEHIIUN Ha 3Tanax ux GopMHUPOBAHUS
B paMKax JMCUMIUIMHBI (MOAYNsA), a TakKe YpOBEHb 3HAaHWM, yMEHUH, HAaBBIKOB M OIbBITa
NEeATEIbHOCTH, MO pe3ylbTaTaM BBICTABISAETCS OLEHKA. Pe3ynbTaThl MpPOBEAEHUS MPOLEAYPHI B
YCTAHOBJICHHOM MOPS/IKE MPOCTABIISIOTCS MPETOAaBaTENIEM B 3aU€THBIC KHUKKH 00y4aromuxcs 1
JJEeKTpOHHBbIE  BenomocTH. [lo  pe3ynprataM  IpoBEACHWS  NPOLEAYpPbl  OLIEHHWBAHUS
IIpenojaBaTesieM AEJaeTCs BBIBOJ O Pe3yJIbTaTaX IPOMEXKYTOUYHOW aTTECTALIMM 110 IUCLUIUIMHE.



[Ipouenypa oueHnBaHus (3a4€T, IK3aMEHbBI) COOTBETCTBYET JCHCTBYIOIIUM B By3€ TEKYIIUM
MOJI0KEHUAM, BKIto4as [losoxkeHrne 0 peUTUHIOBOM CUCTEME TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH
Y IPOMEXKYTOUYHOM aTTECTAlUU CTY/ICHTOB.
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