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BBOJAHASA YACTb

1. IIEJIM OCBOEHMSI YYEBHOM JUCIIUTIJIMHBI
Hensmu ocBoenus nucuuiuiuibl b1.B.0/14.2 «Aaredpa» sBistorcs Gopmu-

poBanue komriereHuud B coorBeTcTBUU ¢ ®I'OC BO; dopmupoBanue 06a30BbIX
3HAHUU MO anredpe: KOMIUIEKCHBIE YHMCJIa U MHOTOYJICHBI, MaTpU4yHas airedpa u
PEIICHUE CUCTEM JIMHEWHBIX YPaBHECHUM, KOHCUHOMEPHBIC BEKTOPHBIE MPOCTPaH-
CTBa, JINHEWHBIE ONEPATOPHI, BEKTOPHBIE TPOCTPAHCTBA CO CKAJISPHBIM YMHOXKCHU-
€M, OCHOBHBIE€ CTPYKTYPbl COBPEMEHHOM anreOphl (TpymIibl, KOJbLA, MOJIs, TUHEH-
Hble anreopsl). [Ipy ocBOEHUM JUCIUIUIMHBI BhIpabaThIBaeTCs oOlleMaTreMaTuye-
CKasl KyJbTypa: YMEHHE JOTUYECKU MBICIHTh, MPOBOJUTH JI0KA3aTEIbCTBA OCHOB-
HBIX YTBEP>K/ICHHUI, YCTAHABIMBATh JIOTUYECKUE CBSI3U MEXKIY NOHATUAMH, IPUMeE-
HSTh MOJTYYCHHBIC 3HAHUS JJI PEIICHUS alreOpandecKux 3a/1a4 U 3a71a4, CBsI3aHHbIX
C MPUWIOKEHUAMH areOpanvyecKux METOJOB. 3HAHMS, YMEHHS U BIaJieHUs, cop-
MHPOBAHHBIC MIPU U3YYECHUH JUCLUIUIMHBI JIEKAT B OCHOBE BBICHIETO MAaTeMaTHYe-
CKOro oOpa3oBaHUsI U HEOOXOAUMBI JJisl TOHUMAHUSI U OCBOCHUSI OCHOBHBIX MaTe-
MAaTHYECKUX AUCLUIUIMH, KOMIIBIOTEPHBIX HAYK U UX MPUIIOKECHUH.

2. MECTO JUCHHUIIVIMHBI B CTPYKTYPE OIIOIl BAKAJIABPUATA

2.1. VYuebnas paucrumimHa b.1.B.O/1.4.2. «AJredopa» OTHOCUTCA K
BapraTuBHOM yacTH bioka 1 (00s3aTe/IbHbIC TUCIUILIAHEI).

2.2. Jlns v3ydeHUs MaHHOW NHUCIMIUIMHBI HEOOXOAMMBI CICTYIOINIUE TMpeIie-
CTBYIOIIUE JUCIUIUIMHBI, U3y4aeMbI€ B IIKOJIBHOM Kypce MaTEeMaTUKHU:
— Mamemamuka

— Aneebpa
— ['eomempus
— Aneebpa u nauana ananusza

2.3. Tlepevenp MOCASAYIOMNX MUCIUTUINH, I KOTOPHIX HEOOXOIWMBI 3HAHUS,
YMEHUSI U HaBBIKH, (OpMHUpPYEMbIE JaHHON AUCIUTIIIMHOM:
— Teopus uucen

—  Mamemamuueckas 102uka

— Yucnogvle cucmemvi

—  Memoouxka 0byuenus mamemamuxe
— Tocyoapcmeenmbiil 5K3aMeH



2.4. [lepeueHb MIIAHUPYEMBIX PE3YyJIBTATOB O0YUYEHUS M0 JUCIUIUIMHE, COOTHECEHHBIX C IUIAHUPYEMBIMU PE3YJAbTaTaMH OCBOCHUS
OCHOBHOM MpodeccuoHaIbHON 00pa30BaTeIbHON MPOrpaMMBbl

(OK), obmenpodeccunonanbubix (OIIK) u npodeccuonansubix (I1K) komneTenimii:

N3ydenune nqaHHOM yueOHOM JUCIUIUIMHBI HAMPABIECHO HA GOPMUPOBAHKE y O0YUYaAIOIIUXCS CIAEAYIOMINX OOIIEKYIbTYPHBIX

B pe3yiabrare usydenus

Ne Homep/unagexc Coneprxkanue KoOMIETEHIMH
AUCHUILIMHBI 00y4arluuecs 10JKHbI
n/n KOMIIeTeHI U U (wim ee yacTH)
3HaThL YMmeTh Baaners
1) ucnonw3oBarhk aji- | 1) mpuemMamu HUCHOIB30-
1) HexoTOphle IpUMEHE-
reOpanuecKkue 3HAHWS JUIS | BaHUS — alreOpamuecKux
HUs anreOpbl B 3ajadax .
MOoWCKa ¥ aHalM3a WH- | 3HAHUW TIpU aHAIU3e WUH-
XpaHEHUs U INepepaboTKU
dopmaruu bopmanuu
CnocoOHOCTh HCIIONB30BaTh ecTe- | nHpopmanuu
2) HCMOJB30BaTh aj- | 2) comepkaHueM ainredpa-
CTBEHHOHAYYHBIC 1 MAaTEMAaTUYECKUe | 2) BO3MOXKHOCTH HCIOJb- .
reOpanyeckue 3HAHUS | MUECKUX TOHSATUH, HE00-
1. OK-3 3HAHUA ISl OPUEHTHPOBAHUS B CO- | 30BaHUSl ajareOpbl B KOM-
npu paboTe C KOMIIbIO- | XONMMBIX MpH pabore ¢
BPEMEHHOM WH()OPMAIMOHHOM TIPO- | MBIOTEPHBIX MaTeMaThu4ie-
TEPHBIMH  MaTeMaTH4e- | KOMIIBIOTEPHBIMU MaTreMa-
CTpaHCTBE CKHX CHCTEMax
CKHMHU CUCTEMaMHU TUYECKUMU CHCTEMaMu
3) cnocoObl moyydyeHus
N 3) yMeTh HaXOIUTh cripa- | 3) cmoco0aMu MOMCKa UH-
3HAaHUU MO anredpe B ceTu
VHrepHer BOYHYIO MH(pOpMAIHIO 0 | popMaluu 1o anredpe B
p anrebpe B cetu MuTeprer | cern MHTEepHET
1) cogepxanue npoieccos | 1) MIaHUPOBaTh LETH U 1) npuemamu
caMOOpraHu3ally; yCTaHABIIMBATh MPUOPU- | CAMOPETYJISAIUN
2) coneprkaHue MPOIECCOB | TETHI P BBIOOPE CIIOCO- | SMOIMOHATBHBIX U
caMo00pa3oBaHus, OOB MPUHATHS pelIeHNu; | (PYHKIIMOHAJIbHBIX
3) TEXHONOTUHU peain3a- | 2) CaMOCTOSITENILHO CTPO- | COCTOSHUH TpHU
IIUU IPOIIECCOB CaMOOp- UTh TIPOIIECC OBIAJCHUS BBITIOJTHCHUH
CrocoOHOCTh K cCaMOOpraHU3aluu U . .
2. OK-6 TaHU3aIuu U caMoo0pa3o- | HHPpOpPMAIIHEH, npodeccruoHanbHON
caM000pa30BaHHIO
BaHHSI, 3) HaxoAUTHh HEOOXOH- eI TEIILHOCTH;

MYI0 HH(POPMALIUIO

2) mpuemMamu
LieJIeNoIaraHus BO
BPEMEHHO! NEepCIeKTHBE
3) cmnocobamMu TUIAaHUPO-
BaHUs, OpraHM3alliu, ca-




MOKOHTPOJISI U CaMOOLICH-
KU JCATCIIBHOCTHU

[1K-1

T'oToBHOCTH peann3oBbIBaTH 00pa3o-
BaTeJbHbIE MIPOrpaMMBbI 10 MpeaMe-
TaM B COOTBETCTBHH C TpeOOBaHMsI-
MU 00pa30BaTeNIbHBIX CTaHAAPTOB

1) conmepaHue OCHOBHBIX
anreOpanvdecKux MOHSATHHA
2) OCHOBHBIC NPHEMBI pa-
00TBI ¢ anredpandecKuMu
HOHSATUSMH

3) BO3MOXHOCTH HCIIOJIb-
30BaHMS BY30BCKOTO Kypca
anreOpbl B Ipolecce
npenogaBaHusl MIKOJIbLHOI'O
Kypca MaTeMaTHKH

1) ucnonp3oBarh anredpy
JUIsL HAyyHOIo aHalu3a
3aja4 »JIEMEHTapHON Ma-
TEMaTHKU

2) pemarb CTaHJIApTHBIC
anredpandecKue 3a/1aun
3) ucnonab30BaTh 3HAHUSA
o ayiredpe B mpoiiecce
peanusaiyy nporpaMmbl
110 MaT€MaTUKe B CpEeAHEN
IIKOJIE

1) npuemaMu cuMBoOJINYE-
CKOH 3ammcu anrebpamnye-
CKHMX YTBEPKJIECHHUI

2) npuemMamu 0OOCHOBa-
HUS anreOpanyecKux
YTBEPKJICHUN

3) MeToaaMu UCIOJIb30-
BaHMS aIreOpandecKux
CPEZCTB B 3JI€MEHTapHOM
MareMaTuke




2.5 Kapra KoMOeTeHIMN U CIUTIIINHbI

KAPTA KOMIETEHIUN U CHUILIMHBI

HAVUMEHOBAHUE JIUCHUTIJIMHBL: Anre6pa

Ienv

oucyunIUHbL

Lensamu oceoenusi oucyunaunot b1.B.O/4.2 «Aneebpay sensiromes opmuposanue komnemenyuil 6 coomsememeuu ¢ @IOC BO,; popmuposanue 6a306vix 3HaHUU HO
anzedpe: KOMNAEKCHbLE YUCLA U MHOLOUIEHbl, MAMPUYHAs aneedpa u peuwenue CUCeM TUHEUHbIX YPAGHEH UL, KOHEYHOMEPHbIE 6eKNMOPHblEe NPOCPAHCMEA,
JIUHELIHbLE ONEPAMOPbL, BEKMOPHbIE NPOCMPAHCIBA CO CKATIAPHLIM YMHONCEHUEM, OCHOBHbLE CIPYKIMYPbL COBPEMEHHOU an2ebpbl (2pynnbl, KOIbYd, NOJs, TUHelHble
aneedpul). Ilpu 0ceoenuu OUCYUNIUHbL 8bIPAOAMBIBAEMCS 00U eMAMEMAMULECKAS] KYIbIMYPA: YMEHUe 102UYeCKU MbLCIUMb, BPO0OUNTb O0KA3AMENbCMEA OCHOGHBIX
VMBEPIUCOeHUTl, YCMAHABIUBAMb OSUYECKUE CEA3U MENCOY NOHAMUSIMU, NPUMEHSIND NOTYYEeHHbLE 3HAHUSL 0I5l PEUleHUs al2ebpauyeckux 3a0ay u 3a0ay, CEsI3aHHbIX C
NPULOINCEHUAMU AN2EOPAUYECKUX MEMOO08. SHANUS, YMEHUs U 61A0eHUsl, CHOPMUPOBAHHbLE NPU U3YHEeHUU OUCYUNTUHBL TeXHCAN 8 OCHOBE BbLCULE20
MAMEMAMUYECK020 00PA3068aHuUsl U HeoOX0OUMbL OJisk HOHUMAHUSL U 0CB0EHUSL OCHOBHBIX MAMEMAMUYECKUX OUCYUNTUH, KOMIBIOMEPHbIX HAVK U UX NPULONCEHUL.

B mporiecce 0CBOCHUS JaHHOM TUCIUIUIMHBI CTYACHT (POPMUPYET U IEMOHCTPUPYET CICAYIOIINE

OO0 eKkyJbTypHbIe KOMIIETEeHIUM:

KOMIIETEHIIUHA IlepeyeHb KOMIIOHEHTOB TexHoJiorun ®DopMa OLIECHOYHOIO YpoBHM 0CBOCHHUSI KOMIIETECHIIUH
(popmupoBanus cpeacTBa
NHAEKC OOPMYJINPOBKA

3HaTh: Jlexnuuy, 3amuTa KOHTPOJIBHBIX IToporosbIii
1) HeKOTOpBIE IPUMEHEHHS NreOpbl | MPaKTUYECKUe paboTt, oT4eT 1o 3HaeT HEKOTOPBIE IPUMEHEHHS
B 3aJla4ax XpaHEHHs U MepepaboTKu | 3aHSTHS, BHIIIOJTHEHHE | MHUCHMEHHBIM anreOpsI B 3a/1a4aX XpaHEHUS U
nHpopmaun JIOMAIIHUX 3aJaHUI JOMAIIIHUM 33JaHHsAM, nepepaboTKu HHPOPMALHH.
2) BOBMOXHOCTH HCTIOJIb30BaHMS 3a4eT, 3K3aMeH Crnoco0eH HaxoAUTh HEOOXOIUMYIO
ayreOphl B KOMITBIOTEPHBIX anredpandeckyro nHGpOpMaLHIo B
MaTeMaTH4eCcKUX CUCTEMAax cetu MHTEpHET.
3) crrocoObI TONTy4YeHus 3HAHUH 110 IoBbIIEHHBIT

CnocoGHOCTB UCTIONB30BaTh | anrebpe B cetn MHTEpHET CrnocoGeH 1eMOHCTPHUPOBATh

€CTeCTBEHHOHAyYHbIE M MaTeMa- | yMETb! UCIIOJIb30BaHUE AreOpsl B

OK-3 TUYECKHE 3HAHUSA Ui OPUCHTH- | 1) MCIOJIB30BaTh ajareOpandecKue CMEXHBIX 001aCTAX.

pOBaHHS B COBPEMEHHOM HH-
(hOpMaIMOHHOM ITPOCTPAHCTBE

3HAHMS JUIS IOMCKa M aHaJIHu3a
nHdopmaruu

2) UCTIONTB30BATh AreOpandecKue
3HAHMS NIPH padoTe ¢
KOMITBIOTEPHBIMH MaTeMaTHYeCKUMHU
cucTeMaMH

3) yMeTb HaXOIUTh CIIPABOYHYIO
nHpopmaruio o anredpe B ceTn
Hntepner

BIIQJICTh!

Bnaneer npuemamu noucka
HEoOX0IMMOH anredpanyeckon
HHPOPMAITHH.




1) nmpremMaMu HCIOJIB30BAHUS
anreOpanvyecKkux 3HaHUH NpU
aHajM3e HHPOpPMaIUU

2) conep:kaHueM anredpamdecKux
TIOHATHUH, HEOOXOIUMBIX TIPU paboTe
C KOMITBIOTepHBIMHU
MaTeMaTHYeCKIMHU CHCTEMaMU

3) cnocobamu noncka HHpOpMATUN
o anrebpe B cetu MHTEpHET

OK-6

CnocoOHOCTh K CcaMOOpraHu3a-
1Y ¥ caMo00pa30BaHHIO

3HaTh:

1) comeprkaHue MpoIECcCOB
CcaMOOpraHu3allny;

2) comepiKaHUe MPOLECCOB
caMo00pa3oBaHusl,

3) TEXHONIOTHH peaTu3alun
IIPOIIECCOB CAMOOPTaHU3ALUH U
camo00pa30BaHus;

YMETb:

1) mIaHMpOBaTh UENH U
YCTaHaBIHMBAaTh IIPHOPUTETHI TIPH
BEIOOpE CIIOCOOOB IPUHATHS
peLICHUI;

2) caMOCTOATENIFHO CTPOUTh
NpOLIeCC OBJAIeHNsI MH(pOpMaIKeH,
3) HaxXOIUTH HEOOXOAUMYIO
nHpopmaruo

BIIAJICT!

1) mpremaMun caMoOperyssIuuu
SMOIMOHAIBHBIX 1
(YHKIIMOHAJIBHBIX COCTOSIHUM NpH
BBINIOJTHEHUN TTPO(eCCHOHAEHOM
JeATEeNILHOCTH;

2) mpreMaMH IeJIeTIoIaraHus BO
BPEMEHHON NEPCIIEKTUBE

3) cnocobamu TTaHUPOBAHNA,
OpraHu3alu, CAMOKOHTPOJIS U
CaMOOLICHKH JIESITEIbHOCTH

Jlexuu, cocTaBiIeHHE
OTIOPHBIX KOHCIIEKTOB
JIEKINH 1 ydeOHOI
JIUTEpaTypsl

CobecenoBanne Ha
MPAKTHYECKUX
3aHATHAX, 3a4ET,
JK3aMeH

Ioporoswiii

3HaeT OCHOBHI OPraHU3ALNU
CaMOCTOATENEHON paboTHI.
Cnoco0eH caMOoCTOsTENbHO
COCTaBUTb OIIOPHBIN KOHCIIEKT
(parmMeHTa U3y4eHHOTO Marepuana
IoBbIIEHHBbIH

Crnoco0eH BBITIOTHUTH CAMOAHAIIH3
TIPOJETIaHHON PaboTHI.

Brnaneer HaBbIKaMM IITAaHUPOBAHUS,
aHaJM3a, CAMOOLICHKH Yy4eOHO-
MI03HABATENHHOM AEATEIHHOCTH.




Hpodneccnonam,m,le KOMIICTCHI MU :

KOMIIETEHIIUHA IlepeyeHb KOMIIOHEHTOB TexHo/10ruu ®opMa OLEHOYHOI0 YpoBHH 0CBOCHHSI KOMIICTEHIM I
(popmupoBanus CpeacTBa
NHAEKC OOPMYJINPOBKA
3HaTh: Jlexuun, KonTposnbkHas pabora, IHoporosslii
1) coneprkaHre OCHOBHBIX NIPaKTUYECKUE OTYET IO MMUCbMEHHBIM | 3HAeT Hay4YHbIE OCHOBBI

IK-1

T'oToBHOCTE peanu30BHIBATE 00-

pa3oBaTenbHBIC NPOrPaMMBbI

1o

npeamMeTaMm B COOTBETCTBUU C

TpeOOBaHUSAMU
HBIX CTaHIapTOB

obpa3zoBareb-

anredpanvdecKux MOHATUI

2) OCHOBHBIE NIPHEMBI PabOTHI C
anreOpandecKUMH MOHITHIMHA

3) BO3MO)KHOCTH HCIIOIb30BAHUS
BY30BCKOT'O Kypca anreOpsl B
MIPOLIECCE MPETOIaBaHus MIKOIBHOTO
Kypca MaTeMaTHKH

YMETh:

1) ucnonb30Bath aNredpy st
Hay4HOTO aHaJH3a 3a1a4y
3JIEeMEHTapHON MaTeMaTUKu

2) pemiate CTaHAAPTHBIE
anredbpanvecKue 3a1a49u

3) ucrnosp30BaTh 3HAHUS 110 anredpe
B TIPOLIECCE PeaTU3alNH IIPOTPAMMBI
10 MaTeMaTHKe B CPEJHEH IIKOJIe
BIIAJI€Th:

1) mpuemMaMu CHMBOJIUYECKON
3aIucH aaredbpandeckux
YTBEPKACHUN

2) mpueMaMy 000CHOBAHUS
anreOpanvdecKux yTBEPKICHHH

3) MeToaMH UCITOJIb30BaHUS
anreOpanvdecKux CpesicTB B
9JIEMEHTAPHOW MaTeMaTHKe

3aHATHS, BBIIIOJHEHUE
JIOMAIIHUX 3aJaHHi

JIOMAIIHUM 3aJaHUsAM,
pedepar, KOIOKBUYM,
3a4eT, HK3aMeH.

UCIIOJIb30BAHUS BY30BCKOTO Kypca
anreOphI B IIKOJIIEHOM Kypce
MaTeMaTUKH.

CriocobeH Ha3bIBaTh OCHOBHEIE
anreOpandecKue CTPyKTypHI,
000CHOBBIBAIOIIME IIKOJBLHBIE
MaTeMaTH4YeCKUEe TIOHSITHS.
IloBbIIEHHBI

Cnoco0eH aHanu3upoBaTh
anreOpanvecKyro COCTABIIIONIYIO
MaTEMaTHYCCKUX PACCyKICHUN U
YTBEPIKICHHUN, HAXOUT OIIHOKH B
anreOpanvdecKux pacCyKICHUIX
Bianeer cnocobamu 060cHOBaHUA
anreOpanvIecKuX YTBEPIKICHHM.




OCHOBHAA YACTb

1. OFBbEM YUEBHOM JIJUCOUILJIMHBLI 1 BUJIbl YYEBHOM PABOTHI

Beero CemecTpbl
Bun yuebHO# paboThI Ne 1 Ne 2 Ne 3
4acoB
4acoB | 4YacoB | 4acoB
1. KonraktHas pabora 00y4aroniuxcs ¢ mpenoja- 198 72 o4 72
BaresieM (10 BUJIaM YYE€OHBIX 3aHSATHI) (BCETO)
B tom uncie:
Jlexuuu (JI) 90 36 18 36
[Tpaktuyeckue 3anstus (I13), cemunapsr (C) 108 36 36 36
JlabGoparopusie paboTsI (JIP) - - - -
2.CamocrosiTenpHas paboTa CTyneHTa (BCero) 270 108 54 108
B Tom uncie
CPC 6 cemecmpe 198 72 54 72
KI1 - - - -
KypcoBas pabora KP 5 . . .
ITonroroBka K TMPAaKTHUYCCKUM 3aHATHSIM (M3ydeHHE 153 57 43 53
JICKUIHAH 5 JIOTIOJIHUTENIbHOMN JIATEPATYPHI,
KOHCIICKTHPOBAHUE JIUTEPATyphbl, CaMOCTOSTEIBHOEC
pelieHre JOMamTHuX 3afaHuid, 0030p WHTepHeT-
HUCTOYHHKOB). ITOITOTOBKA K KOJIOKBUYMY.
Bremmonnenne TMHCBMEHHBIX — JOMAIIHUX — 3aJaHMMH. 39 13 11 15
[logroroBka pedepara.
[ToaroroBKa K TMCHMEHHBIM KOHTPOJIBHBIM padoTam 6 2 4
CPC 6 nepuoo ceccuu: 72 36 36
. 3auer (3) 3 - 3 -
Bun npomexxyToqHOR
artectatun sk3ameH () C) C) - 9
HUTOTI'O: o61mas Tpy10eMKOCTBb [43COB 468 180 108 180
3ay. eJl. 13 5 3 5




2. COJEP)KAHUE YYEFHON JUCIUTLIVHBI

2.1. Copep:kaHue pa3aejioB Y4eOHON TUCHMILIHHBI

Ne
Ne | HaummeHoBaHue pas-
ce- N Conep:xanue pasaena
pa3- | nAena y4yeOHOIl auc-
MecT B IMJIAKTHYECKUX eJUHULAX
aena IHILIMHBI
pa
OcHOBHbIE OTto0OpakeHus u ux cBoiicTea. bunapHsle onepanuu u
1 anredbpanveckKue uX BUABL. [ pymibl, Koibla, OIS U UX OCHOBHBIC
CTPYKTYPBI CBOMCTBA
IlonsiTHE M OCHOBHBIE CBOMCTBA KOMIIJIEKCHBIX YUCE,
NeUCTBUS C KOMIUIEKCHBIMU YHCJIaMU B ajredpanyeckon
[Tose KOMIUIEKCHBIX
2 qrcen ¢dopme. Tpuronomerpudeckas popma KOMIUIEKCHOTO
qucia. ['eoMmerpudeckas HHTEpIpeTalus KOMIIJICKCHBIX
qycell U AeHCTBUN Hall HUMU
BexTopHOE IpOCTpaHCTBO, JINHEHHAs 3aBUCUMOCTD
1 3 OcHoBBI TCOPHH BEK- BEKTOPOB. ba3uc U paHI KOHEYHON CHCTEMBI BEKTOPOB.
4 OcHOBHbIE IOHATHUS, CBA3aHHBIE C CUCTEMAMHU
CucTeMbl IMHEHHBIX | jTpHEHHBIX ypaBHeHu#. Kputepuii coBMeCTHOCTH
yYPaBHCHHU CHUCTEMBI JINHEWHBIX ypaBHeHU. Merton ['aycca.
OcHoBHBIE onepanuu HaJ MaTpuiamu. ObparHas Mart-
puna. 3anuch U pelIeHUE CUCTEMBI TMHENHBIX ypaBHE-
Marpuubl 1 onpene- N N o
5 T HUl B MaTpuuHoOi hopme. Teopus onpenenuteneii.
[TpaBuno Kpamepa
basuc u pasmepHOCTh BEKTOPHOTO ITpocTpaHcTBa. Koop-
JIMHATBI BEKTOpA OTHOCUTENBHO AaHHOTO 0asuca. CBs3b
BexkropHsle nipo-
6 MEXy KOOpAMHATaMU BEKTOpa B pa3InYHbIX Oa3ucax.
TpaHCTBa .
cTpaHc N3oMopdu3M BEKTOPHBIX MPOCTPAHCTB. JINHEHBIE
MHOT000pa3us
Bekropablie [TonsiTHE CKAIAPHOIO YMHOXKEHMS, IPOCTPAHCTBA CO
MPOCTPAHCTBA CO CKaJIIpHBIM YMHOXeHHEeM. OpToroHanbpHbIN 0asuc. EB-
7 CKaJISIPHBIM KJIMJO0BBI IIPOCTPAHCTBA U UX CBOMCTBA. OPTOHOPMHUPO-
YMHO)KEHHUEM BaHHBIN Oa3uc.

2 ITonsTHE M IpOCTENIINE CBOMCTBA TMHENHBIX ONIEPATO-
poB. Marpuna JINHEHHOTO OIlepaTopa OTHOCUTEIBHO
naHHoro 6a3uca. CBs3b MEXAY MaTpuLlaMH JIMHEHHBIX

8 | JIuHeliHble ONEpaToOphl | OMEPaToOpOB OTHOCUTEIBHO Pa3IMuHbIX 0a3zuco. Cob-
CTBEHHbBIE€ BEKTOPbI U COOCTBEHHBIE 3HAYCHUS JIMHEHHO-
ro oneparopa. [IpuBenenue MaTpuibl K AMAroHaIbHOMY
BUTTY.

[Tonrpymnmna. CmexHbIe K1accsl, TeopeMa Jlarpanxka.
®axtop-rpynna. Uzomopdusmsl rpymim. ['omomophuzMbl

9 I'pymnimsl

rpymi. Teopema o romomopdusmax. ['pymnrsl mpeodpa-
30BaHMi, Teopema Konn.




10

Kombia

W neainsl kosel, KJIacchl BBIYETOB 110 UAEATY U UX CBOM-
ctBa. Pakrop-koibio. M3zomopdusmer koner. 'omomop-
¢dusmel koent. Teopema o romoMopdu3zmax.

11

OCHOBHBIE ITOHSATHSA

TCOPHU MHOTI'OYJICHOB.

TeopI/IH JCINMOCTHU B
KOJIbII€ MHOI'OYJICHOB
Haza IoJIEM

ITonsTHE KOJIBIIA MHOTOYJIEHOB OT OJHOM IIEPEMEHHOM.
Kopenb mHorounena. Teopema be3y u cxema ['opHepa.
Anrebpanyeckoe U (yHKIIMOHATHFHOE PABEHCTBO MHO-
rowieHoB. Teopema O JeIeHUH C OCTATKOM JJIsi MHOT'O-
4yIeHOB HaJl ojeM. HanGonpimwmii o0muit nenurens u
HauMeHblee oluiee kpatHoe. HempuBoaumbie MHOTO-
YJICHBI, PA3JI0KEHUE MHOTOWICHA HAJl ITOJIEM B MPOU3-
BEJICHUE HENTPUBOJIMMBIX MHOXKUTENIEH U €r0 euH-
CcTBEHHOCTh. KaHOHMUYECKOe pa3ioKeHne MHOTOUJIeHa
HaJ| 0JIEM

12

MHoOTO04JIEHBI OT He-
CKOJIBKHX ICPEMCH-
HBIX

[ToHsiTHE KONIBLIA MHOTOYJIEHOB OT HECKOJIBKHX IIEpe-
MeHHbIX. CTerneHb MHOTOWIEHA U ee cBoicTBa. Jlekcu-
Korpauyeckoe ynopsio4eHue WICHOB MHOTOUJICHA.
CuMMeTpHuYecKHe MHOTOUJIEHBI.

13

Muoro4JieHbl Hajg
YUCJIOBBIMHU MOJISIMU

Anrebpanyeckasi 3aMKHYTOCTb I10JIs1 KOMIIJIEKCHBIX YH-
ceil. KaHoHMueckoe pasiiokeHne MHOrowIeHa HaJ 1o-
JeM KomIuieKcHbIX uncen. @opmynsl Buera. Conpsi-
KEHHOCTb MHUMBIX KOPHEH MHOTOUJIEHA C JeHCTBU-
TeNbHBIMU Kod(unrentamu. KanoHndeckoe pasnoxe-
HUE MHOTOYJICHA HaJl OJIeM JAeUCTBUTEIbHBIX YHCEN.
ParmonanbHbIe KOPHE MHOTOYICHA C HEIBIMH K03 du-
nueHTamu. [Ipu3Hak HENPHUBOAUMOCTH MHOTOWJICHA HaJl
10JIEM pallMOHAJIBHBIX YHCcel (KpUuTepuil Dil3eHIITelHa)

14

Pacmupenus nonen

[TpocToe anrebpandeckoe paclIMpeHHe O U €ro
CTpO€HHuEe, KOHEUHbIe paciupenus noyueid. CocraBHoOe
anreOpanyeckoe pacimupenue noius. Papemmmocts an-
reOpanyecKkux ypaBHeHUH B pagukanax. [Ipumenenune
TEOPUH PACIIUPEHUN T0JIEN K UCCIIENOBAHUIO PA3PELLHN-
MOCTH 33]1a4 Ha ITIOCTPOEHUE C IIOMOLIbIO IUPKYISA U
JIMHEUKH.




2.2. Pa3zgennbl

4yeOHOM IMCUMIIMHBI, BUbI Y4eOHOM AeATeJbHOCTH H (P)OPMbI KOHTPOJISI

. Dopmbl
Buabl yueOHO# qesiTeJIbHOCTH,
Ne HaumeHnoBaHue pasjae- TEKYILIEero
Ne BKJIIOYASl CAMOCTOSITEJIbLHYIO
ce- Ja KOHTPOJIs
pa3- N padoTy CTyIeHTOB (B Yacax)
MecT ena Y4eOHOI THCIUITUHBI ycneBaeMoCTH
a no neoenam
P A | ap |m3 | cpC | meero |
cemecmpa)
OCHOBHBIE KomnokBuym 8 He-
1 anreOpandeckue 8 8 16 32 JeTsi, KOHTPOJIbHAS
CTPYKTYpbI pabora 10 u 18 He-
2 [Tone KOMIUIEKCHBIX YH- 6 5 12 o4 JeIis, OTYET IO
cell MUCHMEHHBIM J10-
OcCHOBBI TEOPUU BEKTOP-
3 P P 8 8 16 32 MAILHUM 33IaHUSM
1 HbIX TTPOCTPAHCTB (e)KEHEKEIBHO),
CucreMbl TUHEHHBIX
4 k 4 4 8 16 cobecenoBaHue
ypaBHEHUH (e’xeHeIeNbHO),
Marpuiibl 1 onpeaenu-
5 puIL pen 10 10 | 20 40 pedepar 14 nenens
TeNH
gasnenm AUCHUTLINHBI 1- ) 36 36 SK3aMeH
HUTOI'O B 1-m cemecTpe 36 36 | 108 180
Bekropnbie npocTpaH- KonTposbHas
6 PHPbIC TPOCTP 4 8 | 12 | 24 P
CTBa pabora 8 u 18
Bekrophbie HEAENs, OTYET MO
7 MIPOCTPAHCTBA CO 4 8 12 24 MUCHbMEHHBIM
CKaJISIPHBIM YMHOXCHHEM JOMaITHUM
3aJlaHUSIM
2 8 JluHelHBIE OnIepaToOpHI 6 12| 18 36 (©IKEHEIKEITBHO),
cobeceioBaHuE
(exeHenenpHO),
9 ['pymis 4 8 12 24 pedepar 12
HEeeIs
Pasznenl THCIUTLIMHLI 6- 3auer
9
HUTOI'O BoO 2-M ce- é 36 | 54 108
MecTpe
Konnoksuym 8
10 Konbna 6 6 12 o4 Heens, KOH-
TpoJbHas paboTta
OCHOBHBIE TOHSTHS TEO- 10 1 18 menens,
11 | Ppuu mMHOrounenos. Teo- é 10 | 20 40 OTHCT 110 MHCh-
3 pHs IEITMMOCTH B KOJIBIIE MEHHBIM JTOMaIII-
MHOTOUJIEHOB HaJ| [10JIEM HUM 3a/1aHnsIM
M (e)KEHEKETTBHO),
12 HOTOWICHBI OT He- 6 6 12 24 coBeceIoBaHe
CKOJIbKUX TTEPEMCHHBIX
MHOTOYJIEHBI HaJ[ YUC- (exeHenenbHO),
13 A 6 6 12 24 pedepar 16 Hene-
JIOBBIMU TIOJISIMU




14 Pacmmpenus nonei 8 8 16 32 st
Pa3esbl TUCHUNINHBI
Ne 10-14. 36 36 OK3aMeH
HUTOTI'O Bo 3-Mm cemecTpe g 36 | 108 180
UTOrO X 108 | 270 | 468

2.3. JlabopaTopHbIN IPAKTUKYM: He NPedycMOmpeH y4eOHbIM NAAHOM

2.4. llpumepHass TeMmaTHKa KYypCOBBIX pabOT: He npedycmompenvl YueOHbIM
nIaHOM

3. CAMOCTOATEJIBHASA PABOTA CTYJAEHTA

3.1. Buas1 CPC
1-ii cemecTp
Ne Ne | HaumeHoBaHue pas-
ce- |pasje-| aeja y4eOHOl aucuu- Bceero
MecTpa Ja | IUIMHBI Buaet CPC 9ACOB
BrinonHenue 3agaHuii py MOArOTOBKE K CEMU- 4
HapCKUM 3aHATHSIM 1,2
BrlnonHeHnue 3a1anuii pu NOArOTOBKE K CEMHU- 2
1 HapCKOMY 3aHSITHUIO 3.
N3yyeHue OCHOBHOM U IOIIOJHUTENBHOU JIUTEPa- 3
TYpBI.
KoHncnekTrpoBaHre OCHOBHOW U TOMOJTHHUTEb- 3
HOH JINTEpaTyphl.
BrinoniHenue 3ajjaHuii py MOJArOTOBKE K CEMU- 2
HApCKUM 3aHATHM 4.
BrinmonHenue 3agaHuii IpH NOATOTOBKE K CEMH- 4
2 HapCKUM 3aHATHIM 5, 6
N3ydeHne u KOHCIIEKTUPOBaHUE OCHOBHOM 1 J0- 4
1 MTOJIHUTENIBHOM JTUTEPaTYPBHI.
0630p MHTEpHET - HICTOYHHUKOB. 2
BrinosniHenue 3ajjaHuii py MOJArOTOBKE K CEMU- 4
HapCKHUM 3aHATUSIM 7,8.
N3ydeHne u KOHCIIEKTUPOBaHNE OCHOBHOM 1 J0-
3 MOJTHUTENLHON JITepaTypsl, 0030p MHTEpHET- 2
HACTOYHHUKOB.
BrinonHeHne WHANBUTyalbHBIX TOMAITHUX 3a7a-
HUH (pelenue 3a/1a4, MOAr0TOBKA IOKIaI0B, pedepa- 2
TOB U T.]I.).
BrinonHenue 3agaHuii pH NOJATOTOBKE K CEMH-
HapcKuM 3aHsaTusaMm 9,10 4
4 BrinonHenue 3ajjaHuii py MOJrOTOBKE K CEMU-
HapcKuM 3aHsaTuaMm 11. 2
W3ydeHune 1 KOHCIEKTUPOBAaHUE OCHOBHOM H J0-




MOJTHUTEEHOW JINTEPATYPHhI
00630p MHTEpHET-HCTOYHIKOB.

Brmonnenue WHANBUAYAJIBHBIX JOMAIITHUX 3aJad- 3
HUI (pelIeHue 3a/1a4, MoAroToBKa JI0KIaI0B, pedepa-
TOB H T.JI.).
BrinonHenue 3agaHuil npu NOATOTOBKE K CEMU-
HapcKuM 3aHsatusaMm 12,13, 4
BrinonHenue 3agaHuil npyu NOATOTOBKE K CEMU-
HapCKUM 3aHATHIM 14. 2
5 I/I3yquHe " KOHCIICKTUPOBAHUC OCHOBHOH U H0-
MOJTHUTENBHON TUTepatypsl, 0030p MHTEepHET- 2
HCTOYHHUKOB.
Brimonnenue WHAWBUAYAJIbHBIX JOMAIIIHUX Sa)laHI/Iﬁ
(pemeHue 3aa4, MOATOTOBKA JOKJIAI0B, pe)epaToB U 4
T.1.).
Paznennl aucuumim- [lonroroBka K KOHTPOIBHON padoTe. 2
HbI
Ne 1-5.
HUTOI'O B cemecTpe 72
2-ii ceMecTp
BrinosHenue 3a1anuil pu NOATOTOBKE K Ce- 4
MHUHApPCKHUM 3aHATHSIM 1,2.
BrinosHenue 3a1anuil pu MOArOTOBKE K Ce- 4
MHHAPCKUM 3aHATUAM 3.,4.
BrinosHenue 3a1anuii mpu NOATOTOBKE K Ce-
6 MUHAPCKOMY 3aHSATHIO 5. 2
N3yuenune u KOHCIIEKTUPOBAHWE OCHOBHOM U
JOTIOTHUTEIBLHOU TUTEepaTypsl, 0030p NHTEpHET- 3
HWCTOYHHKOB.
BrinosHeHne MHIMBUAYAIBHBIX JOMAIHUX
3a/IaHuil (penieHue 3aaa4, MoAroToBKa JI0KJIaI0B, 4
pedeparoB u T.1.).
BrinosnHenue 3a1anuii mpu NOArOTOBKE K Ce- 4
MUHAPCKUM 3aHATHSIM 6,7
BrinosnHenune 3a1anuii mpu NOATOTOBKE K Ce-
MUHApCKUM 3aHsATUsIM 8,9. 4
BrinosnHenune 3a1anuii mpu NOATOTOBKE K Ce-
MUHapcKkuM 3aHsaTusm 10,11, 4
7 BrinosnHenue 3aganuii mpu NOArOTOBKE K Ce-
MUHApCKUM 3aHATUsAM 12,13, 4
N3yuyeHne u KOHCIIEKTUPOBAaHUE OCHOBHOM U
JOTIOTHUTEIHLHOU TUTEepaTypsl, 0030p NHTEpHET- 2
HWCTOYHHKOB.
BrinosHeHNE MHIMBUAYAIBHBIX JTOMAIHUX
3a/IaHui (penIeHue 3a1a4, MoAr0TOBKA TOKJIAI0B, 4
pedeparoB u T.1.).
8 BrinosHenue 3a1anuii pu MOATOTOBKE K Ce- 4
MUHapCKuM 3aHsaTusm 14,15,




BelnmonHenue 3agaHuil Ipy MOArOTOBKE K Ce-
MHUHApCKUM 3aHaTusim 16,17.

BrinosnHenue 3a1anuii pu NOArOTOBKE K Ce-
MHUHapcKoMy 3aHsTuio 18.

N3yuyenue u KOHCIIEKTUPOBAaHUE OCHOBHOM U
JOTIOIHUTEILHON IUTepaTypsl, 0030p UHTepHeT-
HACTOYHHKOB.

BelnonHeHne MHAMBUAYaIbHBIX JOMAIIHUX
3a/laHull (pelieHne 3a1a4, NoAroTOBKa JOKIJIA0B,
pedepaToB u T.1.).

HUTOTI'O B cemecTpe

54

3-ii cemecTp

10

BrinosHenue 3a1anuil pu NOArOTOBKE K Ce-
MHUHAPCKHUM 3aHATHSIM 1,2.

BrinosHenue 3a1anuil mpu MOAroTOBKE K Ce-
MUHAPCKOMY 3aHSATHIO 3.

N3yuyenune u KOHCIIEKTUPOBAHWE OCHOBHOM U
JOTIOTHUTEIBHOU IUTEpaTypsl, 0030p NHTEpHET-
HWCTOYHHKOB.

BerlinonHenne MHANBUAYaIbHBIX JOMAIIHUX
3a/laHuil (pelieHye 3a1ay, NoAroToOBKa JOKIIAI0B,
pedepaToB u T.1.).

11

BrinonHenue 3a1anuii Ipy MOATOTOBKE K ce-
MHUHApCKOMY 3aHATHIO 3.

BrinonHenue 3a1aHuii Ipy MOATOTOBKE K ce-
MUHAPCKHUM 3aHATUSIM 4,5.

N3y4eHne u KOHCIEKTUPOBAaHUE OCHOBHOMW U
JIOTIOTHUTEIBHOU IUTEpaTypsl, 0030p HTEpHET-
HCTOYHUKOB.

BrimonHeHne MHIMBUYa IbHBIX TOMAIIHUX
3a/laHui (peleHne 3a1a4, OAroTOBKA JOKJIAI0B,
pedepaToB u T.1.).

12

BrinosHenune 3a1anuii mpu NOATOTOBKE K Ce-
MUHApPCKOMY 3aHSATHIO 6.

BrinosnHenue 3a1anuii mpu NOATOTOBKE K Ce-
MUHAPCKUM 3aHATUsM 7,8.

N3yueHne u KOHCIIEKTUPOBAHUE OCHOBHOM U
JOTIOTHUTEILHOU TUTEepaTypsl, 0030p NHTEpHET-
HWCTOYHHKOB.

BrlinonHenne MHANBUAYaTbHBIX JOMAIIHUX
3a/laHul (perieHne 3aaay, MoAroToBKa JOKIJIa0B,
pedeparoB u T.1.).




[TonroroBka K KOHTPOJIBHOM paboTe.

13

Beinonnenue 3ajanuii npy NoAroToBKe K ce-
MUHAapCKOMY 3aHATHIO 9.

Beinonnenue 3ajanuii npyu NOAroTOBKE K Ce-
MuHapckum 3anstusm 10,11,

Beinonnenue 3ajanuii npy NOAroTOBKE K ce-
MUHapCKuM 3aHsaTusam 12,13.

W3yueHne u KOHCIIEKTUPOBAaHUE OCHOBHOM U
JOTIOJTHUTEIBHOMN TUTEparyp,

0O0630p HTEpHET-UCTOYHUKOB.

Beinonnenne nHANBUYaTbHBIX JOMAITHUX
3aJaHui (pelieHue 3a/1a4, HOAroTOBKa JOKJIA/l0B,
pedeparoB u T.1.).

14

Brimonnenue 3aganuii npu MOAroTOBKE K ce-
MUHapCKOMY 3aHsATuUIO 14.

BrimonHenue 3a1anuii mpu MOAr0TOBKE K ce-
MUHApCKuM 3aHsaTusmM 15,16.

BrimonHenue 3a1anuii npu MOAr0TOBKE K ce-
MUHApCKUM 3aHsaTusM 17,18.

H3ydeHne u KOHCIEKTUPOBAHUE OCHOBHOU U
JIOTIOJIHUTEIBHON IUTEpaTypbl, 0030p HTEpHET-
HMCTOYHUKOB.

BeinonHene nHANBHYaTbHBIX JOMAITHIX
3a/laHuil (perieHue 3aaad, MoAroToBKa JOKIIAI0B,
pedepaToB u T.1.).

[ToaroroBka Kk KOHTPOJILHOU paboTe

HUTOTI'O B cemecTpe

72

UTOro

198




PEKOMEHJAIINU 110 OPTAHU3AILINU
CAMOCTOSTEJIBHOM PAFOTHI CTYIEHTOB

CaMocrosATenpHasi padoTa CTYJIEHTOB SIBJISIETCS BaXXHOW KOMIIOHEHTOW H3y4eHUs U
TBEPJOTO YCBOEHUS y4eOHOro MarepHalia.

CaMocrosaTenpHass paboTa IO MaTeMaTWKEe BKIIOYAET B C€0s CIENYIOUIUME BUJBI
NEeSATENbHOCTH:

1) npopaboTKy JEKIIMOHHOTO MaTepHaia,

2) HOATOTOBKY K IPAKTUYECKUM 3aHATHUSM,

3) BBITIOJIHEHUE JOMAIITHUX 3aJaHUH,

4) BBIMOJTHEHUE JOMAIIHUX KOHTPOJIBHBIX padoT,

5) NOArOTOBKY K OTBETAaM Ha KOHTPOJIbHBIE BOIIPOCHI,

6) IOArOTOBKY K ayIUTOPHBIM KOHTPOJIBHBIM padboTam,

7) TOATOTOBKY K 3a4€Ty M dK3aMeHaM.

JIeKIMOHHBIK MaTepuan HeoOXOoauMO IpopabaTbiBaTh Mocie Kaxaou yekuuu. [lpu
3TOM HY)XHO IIpOYUTaTh JIEKIMOHHBIC 3allCH, YCTAaHOBUTh CBSI3b MarepHaia,
IPOYUTAHHOTO Ha JIEKLIMH, C MaTepHalioM Oojee paHHMX JIEKUUH, pa3o0paTh OCHOBHbBIE
HNOHATHS W ompeneieHus. B HekoToppix ciydasx (IO 3aJaHUIO0 TMPENOJIaBaTeNs) —
BBITIIOJITHUTh KOHCIIEKT TEMBI B TETpaau. PEKOMEHyeTcs Tak ke MPOCMOTPETh MaTepua
10 U3y4aeMol TeMe B yueOHUKaX, pEKOMEHJOBAaHHBIX B CIHICKE JIUTEPATYPHI.

[Ipy noaroroBke K MNPAKTUYECKOMY 3aHATHIO HEOOXOAUMO BBIYYHTH OCHOBHBIE
ornpeneneHus U (QOPMYIUPOBKH TEOpeM, pa3o0parh aIrOpUTMbl U MPUMEPHI PELICHUS
3aJ1a4, IPUBEJICHHBIE HA JIEKIUU U B TEOPETUUYECKOM MarepHae.

JloManiHee 3ajaHie PEKOMEHAYETCS BBIIIOJIIHATD Cpa3y MOCIIE MPAKTUYECKOTO 3aHATHUS
wid B Omkaiimue nHU. Ilpy ero BBINOIHEHWH MOXKHO BOCIIOJIB30BaThCs HMpUMEPAMU
peleHus 3aja4, KOTopble B OOJIBIIOM KOJIMYECTBE UMEIOTCS B JIEKLIMOHHOM Marepuale, a
TaK)X€ B yU€OHBIX TOCOOUSX.

KoHTpOapHBIE BOIIPOCHI MO KaXA0W TEME NENATCs Ha Ba ypoBHs. [10aHBIN nepedeHb
BOIIPOCOB TNPEJOCTABISIETCSl CTYAEHTaM IOCIE M3y4YeHUs TEMbl Ha JIEKIMM U
NpakTUYecKoM 3aHATHU. Kak mnpaBuio, MNOJHOLUEHHONW MNPOpabOTKH JIEKIIMOHHOTO
Marepuaiga U MOJATOTOBKM K MPAKTUYECKOMY 3aHATHIO JOCTATOYHO, YTOOBI YCIEUIHO
OTBETUTH Ha BOIIPOCHI MEPBOro YpoBHs. IIpu MOArOTOBKE OTBETOB Ha BOMPOCHI BTOPOIO
YPOBHS PEKOMEHYETCS MCIOJIb30BaTh MarepHaabl YYCOHHMKOB M YYCOHBIX IMOCOOMI,
3alMcH, CJIeJaHHble Ha JIEKUMSIX M TPAKTHUYECKUX 3aHATUAX, U OOpaTUThCS 3a
KOHCYJIBTALIMEN K ITPENOIaBaTEIO.

JUIs TOATOTOBKM K ayJUTOPHBIM KOHTPOJIBHBIM paboTaMm, Kak MpaBuiIO, ObIBaeT
JOCTaTOYHO  aKTMBHOM  pabOThl  CTyAEHTa Ha NPAKTUYECKUX  3aHATUAX H
CUCTEMAaTU4YeCKOro BBIMOJHEHUsl JAoMallHuX 3agaHuil. C 1enblo  cucTeMaTu3aluu
HABBIKOB pELICHUS W TIOBTOPEHUs Marepuana CTYIEHT MOXKET pEelIuTh 3aJaHus
COOTBETCTBYIOIIEH KOHTPOJBHOW pPaboOThl, NpuBeAeHHON B pazaene «lIpumepnas
TEeMaTHKa KOHTPOJIbHBIX padoTy.

[ToaroToBka K 3K3aMeHy WJIM 3a4eTy JUIsl CTYIEHTa, CUCTEMaTHUYEeCKU MPOpadaThIBaBIIETO
TEOPETUYECKUN MaTepHuall, TOTOBUBIIETO OTBETHI HA KOHTPOJIBHBIE BOIPOCHI BBIITOJIHSB-
IEr0 JOMAIHUE 3aJaHusl, KaK IPABUIIO, 3aKJII0YAETCS B IOBTOPEHUMU.



3.2. I'pa¢uk padoTHI CTy/AEHTA. Cemectp 1.
dopma YciaoBHoe Homep Hepenu
OUEHOUHOTO cpefcTBa | 0osHa- 5|6 |7 | 8|9 10|11]12|13|14]|15]| 16|17 18
YyeHHe
KosmokBuym Kn +
KontpospHast pabota Kup + +
CobecenoBanue Co + + + + + + + + + + + + +
OTueT 0 MUCHLMEHHBIM
oa3 + + + + + + + + + + + + + +
JOMAIITHUM 3a/IaHUSIM
Pedepar Ped +
Cemectp 2.
dopma YciaosHoe Homep Henenn
OUEHOHHOrO cpeacTBa | 0o3Ha- 56| 7|8 |9 |10|11|12|13|14]|15| 16| 17| 18
yeHHe
Kontponbnas padota Knp + +
CobecenoBanue Co + + + + + + + + + + + + + +
OTueT 110 MUCEMEHHBIM
o3 + + + + + + + + + + + + + +
JIOMAIITHUM 3a/IaHUSIM
Pedepar Ped +
CemecTp 3.
dopma YcaoBHoe Homep Henenu
OUEHOUNOTO cpefcTBa | 0fosHa- 56| 7|8 |9 |10|11|12|13|14]15|16]17] 18
YeHue
Komnoksuym Kn +
KontposnbHas pabora Kup + +
CobecenoBanue Co6 + + + + + + + + + + + + + +
OTyer Mo NICUBMEHHBIM I3 N N N N N N N N N N N R R R
AJOMAITHUM 3a1aHUAM
Pedepar Ped +




3.3. Ilepeuenb yueOHO-MeTOAMYECKOTO 00eceUeHUs /1JIs1 CAMOCTOATEILHOMH pa-
00THI 00Y4AIOIIMXCH 1O TUCIHUIINHE

3.3.1. KonTposbHbie padoThl.

Temarrka KOHTPOJIBHBIX PabOT:

1. OcHoBHbIE anredpanyeckue CTPyKTyphl. [1o1e KOMITJIEKCHBIX YUCE.
2. CucteMbl IMHEWHBIX YpaBHEHUN. MaTpulibl ¥ ONIpeIeTUTENH.

3. BekTopHBbIE U €BKIUAO0BBI IPOCTPAHCTBA.
4. JIunelinplie oneparopsl. [ pynmnsl.

5. Konbua. Teopust nenmmMocTyl B KOJIbLIE MHOTOWICHOB.

6. MHOTOUJIEHBI HAJl YMCIOBBIMU NOJSIMU. Pacmmpenus nosuen.

4. OHEHOYHBIE CPEACTBA I KOHTPOJIA YCIIEBAEMOCTH
PE3YJbTATOB OCBOEHUSI YYEBHOU JUCHUIIJIUHDI (cm. Dono oye-
HOYHBIX CPeoCms)

4.1. PeliTuHroBasi cuctemMa OIl€HKU 3HAHUN 0OYy4aroNIMXCs M0 Y4eOHON JUCIUTIIMHE.

Peitmunzoean cucmema ne ucnojibdyemcs.

5. YueOHO-MeTOAMYECKOE M MH(POPMALIMOHHOE O0ecniedeHre yueOHOu
TUCHHUILTHHBI

5.1 OcHoBHas nuTeparypa

Ne

ABTOp (B1), HAUMEHOBAHUE, MECTO U3JJAHUS U
U3J1aTeIbCTBO, IO/

Hcnons
3yercst
pu
M3y4eH
5048
pasnen
OB

Ceme
CTp

KommgecTBo
9K3EMILIIPOB

B
OuoOIHOTEKE

Ha
Kadenpe

RN

2

3

I'myxoB, M. M. Anre6pa [OnekTpoHHBIH pecypce] :
yuebHuk / M. M. I'myxos, B. I1. Enuzapos, A. A.
Heuaes. - CIIO6. : Jlanb, 2015. - 608 c. - Pexum
JOCTyTA!
http://e.lanbook.com/books/element.php?pll_id=6745
8 (mara oopamenwus: 29.08.2019)

1-7

ObC

[lenna, I'. B. Teopus u nmpakTuKa penieHus 3a1ad 1o
anredpe [DIeKTpOHHBIN pecypc] : yaebHoe mocooue /
I'. B. leuna. - M. : IIpomereii, 2015. -Y. 1. - 100 c. —
Pexxum gocryna:
http://biblioclub.ru/index.php?page=book&id=426719
(mara obpamenus: 29.08.2019)

1-14

OBC



http://biblioclub.ru/index.php?page=book&id=426719

5.2

JlononHuTeNbHAS JTUTEPATYPA

ABTOp (B1), HAUMEHOBAHHE, MECTO U3JIAHUS U
U3JaTeIbCTBO, TOJL

Hcno
JIb3ye
TCS
npu
nu3yue
HUU
pazne
JIOB

CemMme
cTp

KonmnuecTtBo
9K3EMILISIPOB

B
OnOIHOTEKE

Ha

kadenp
e

[N

2

KocTtpukun, A. .BBenenune B anredpy
[DnexTpoHHBI pecypc] : yueOHuK / A.

N. Kocrpukus. - M. : MIITHMO, 2009. - Y. 1.
OcHoBbl anredpsl. - 273 c. - Pexxum gocryna:
http://biblioclub.ru/index.php?page=book&id=63140
(mara obpamienus: 29.08.2019)

1-7

1-2

9bC

Koctpukun, A. 1. Beenenue B anredpy
[DnexTpoHHBI pecypc] : yueOHuK / A.

. Koctpukus. - M. : MITHMO, 2009. - Y. 3.
OCHOBHBIE CTPYKTYpBI alnreopsl. - 272 ¢. — Pexxum
noctyma: http://biblioclub.ru/index.php?page=book&
10=62951 (nara oopamenwus: 29.08.2019)

7-14

ObC

Beenenue B anreOpy [ DnekTpoHHBIN pecypc] :
yuebnuk / A. U. Koctpukus. - M. : MITHMO, 2009.
- U. 2. JIuneitnas anre6pa. - 368 c. — Pexum
JOCTyTa:
http://biblioclub.ru/index.php?page=book&id=63144
(mara obpamienus: 29.08.2019)

8-13

ObC

®dannees, [. K. 3agaun no Beiciieit anredpe
[DnexTponHslii pecypc] : yuebnuk / JI. K. @annees,
N. C. Comunckuii. - CII06. : JIaus, 2008. - 288 c. -
PexxuMm nocrymna:
http://e.lanbook.com/books/element.php?pll_id=399
(mara oopamienus: 29.08.2019)

1-14

1-3

OBC

COopHuK 3a/1a4 110 anredpe [ DIeKTPOHHBIN pecypc] :
3anaunuk / mox pen. A. U. Koctpukuna. - M. :
MITHMO, 2009. - 404 c. — Pexum

noctyma: http://biblioclub.ru/index.php?page=book&
10=63274 (nara oopamenwust: 29.08.2019)

1-14

OBC

5.3. basbl JaHHbIX, HHGOPMAITMOHHO-CIIPABOYHbBIE U TTIOMCKOBBIE CUCTEMBI:

1. YuuBepcuterckas oudmuoreka ONLINE [DnexktpoHHBIN pecypc] : 2IEKTpOH-
Has OuOimroTreka. — J[oCTyI K MOJIHBIM TEKCTaM 10 mapostio. — Pexum goctymna:
oOpareHus:

http://biblioclub.ru/index.php?page=main ub red

29.08.2019).

Jlanb [DNEeKTpOHHBIN pecypc] : daeKTpoHHas oubiuoTeka. — JlocTyn K MOJHBIM
TEeKCcTaM 1o mapojro. — Pexxum moctyna: https://e.lanbook.com (mara oGpare-

(nata

aus: 29.08.2019).



http://biblioclub.ru/index.php?page=book&id=63140
http://biblioclub.ru/index.php?page=book&id=62951
http://biblioclub.ru/index.php?page=book&id=62951
http://biblioclub.ru/index.php?page=book&id=63144
http://biblioclub.ru/index.php?page=book&id=63144
http://biblioclub.ru/index.php?page=book&id=63274
http://biblioclub.ru/index.php?page=book&id=63274
http://biblioclub.ru/index.php?page=main_ub_red
https://e.lanbook.com/

54. TIlepeuenr pecypcoB HHPOPMAIMOHHO-TEICKOMMYHUKAIIMOHHOW  CETH
«UHTepHer» (mamee — cerb «MHTepHET»), HEOOXONMMBIX JJISI OCBOCHWSI
JUCTIATUTAHBI

1. eLIBRARY.RU [OnekrpoHHbIii pecypc]| : HaydHasl 3JIEKTpOHHAs OMOIUOTE-
ka. — JlocTynm 3aperucTprpOBaHHBIM IOJIB30BATENISIM TI0 MApOJ0. — Pexum
nocryma: http://elibrary.ru/defaultx.asp (mara oopamienus: 29.08.2019).

2. KubGepJlenunka [DneKTpoHHBII pecypc] | HaydHas dJIEKTpOHHAsi OuOImoTe-
ka. — Pexxum nocryma: http://cyberleninka.ru, cBo0oiHBIH (J1aTa oOpalieHus:
29.08.2019).

3. Hayunas 6ubnuotexa PI'Y umenu C. A. Ecenuna [3nexTpoHHBIN pecypc] :
caiit. — Pexxum moctyma: http://library.rsu.edu.ru, ceodoansiii (ata obpa-
mennst: 29.08.2019).

4. Enunas KOJIEKIUs UPPOBBIX 00pa30BaTEIBHBIX PECYPCOB [DIEKTPOHHBIH
pecypc] : denmepampHblii moptan. — Pexum gocrtyma: http://school-
collection.edu.ru, ceoboaubIii (1ata oopamenus: 29.08.2019).

5. Poccuiickuii 00111€00pa30BaTebHbIN MOPTAT [ DIEKTPOHHBIN pecypc] :
[oOpa3oBatenbHbIi IOpTai]. — Pexum noctyma: http://www.school.edu.ru,
cBOOOHBIN (aTa oOpamenus: 29.08.2019).

6. denepanpHBIA  TEHTp  HHPOPMAIIMOHHO-O00PA30BaTEIBHBIX  PECYPCOB
[OnexTpoHHBI pecypc] : EnuHoe oOkHO nocTynma K oOpa3oBaTelibHbIM
pecypcaM. — Pexum goctyma: http:/fcior.edu.ru/, cBoOGoaHbi (nmata
obparmenus: 29.08.2019).

6. MarepuajibHO-TEXHHYECKOe o0ecneyeHne y4eOHOM I CHUIIINHBI

6.1. TpeboBanust K ayauTopusM (IMOMENICHUSM, MECTaMm) [JIsi TIPOBEICHUS
3aHATHI: CTaHIAPTHO OOOpPYIOBaHHBIC Y4YeOHBIE  AyAUTOPUH ISl MPOBEACHHUS
WHTEPAKTUBHBIX JICKIIUI: BUACONPOEKTOP, IKPaH HACTCHHBIN, Ap. 000pyI0BaHUE.

6.2. TpeGoBanus k 000pyIOBaHUIO PAOOUYMX MECT MPETOAaBaTesss U 00yJarOIUXC:
BUJICOIIPOEKTOP, HOYTOYK, IEPEHOCHOM 3KpaH.
6.3. TpeGoBaHus K cielIMATM3UPOBAHHOMY O0OPYAOBAHUIO: OTCYTCTBYET.

7. OBPA3OBATEJIBHBIE TEXHOJIOI'MN (3anonusaemca monvko o0na
cmanoapma @I 0OC BIIO)

8. Meroanueckue ykazanus 1151 00y4aronuxcsi 0 OCBOCHUIO TUCIUIIINHBI

Bun yaeOHbIX 3aHsATHI Opranu3zaius 1eaTeIbHOCTH CTYIeHTa

Jlexusa Hanucanue KOHCIIEKTa JICKIIUH: KpAarkKo,
CXEMaTH4YHO,  TIOCIEA0BaTeIbHO  (PUKCHPOBATH
OCHOBHBIC TIOJIOXKEHHUS, BBIBOJBI, (HOPMYIHUPOBKH,
000011IeHNs;, ITIOMEYaTh Ba)KHBIE MBICIU, BBIIEIATH



http://elibrary.ru/defaultx.asp
http://cyberleninka.ru/
http://library.rsu.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.school.edu.ru/

KJIFOYEBBIC CJIOBA, TEPMUHBI. [IpoBepka TEpMUHOB,
MOHATUM C MOMOIIBK) SHUMKIIONEAUNA, CIOBAPEM,
CIIPAaBOYHHUKOB C BBIIMUCHIBAHUEM TOJIKOBAHUM B
terpaab. OO003HAUUTH  BOINPOCH],  TEPMHUHHI,
Marepuay, KOTOPBIM  BBI3BIBAET  TPYAHOCTH,
IIOMETUTh W  IIONBITAaTHCS HAWTH OTBET B
PEKOMEHyeMOM JIuTeparype. Ecmn
CaMOCTOSITEILHO HE ymaeTcs pa3oOpaTbCsi B
Marepuaie, Heo0XonuMo CHOPMYITHPOBATH BOIPOC
W 3a7aTh NPENOAABaTENI0 Ha KOHCYIbTAallMM, Ha
MPAKTUYECKOM  3aHATHU.  YACIUTh BHUMAaHUE
CIEAYIOIIUM MOHATHUSM: TpyNna, KOJbIO, IOJE,
BEKTOPHOE MPOCTPAHCTBO, EBKJIUJ0BO
MPOCTPAHCTBO, KOJIBIIO MHOTOYJIEHOB OT OJIHOM H
HECKOJIbKHX IMEPEMEHHBIX.

[IpakTuyeckue 3aHATUSA [IpopaboTka paboyeil mporpaMMbl IUCHUIUIMHBI,
yaensis 0co00oe BHUMaHUE LENSIM U 3aJa4am,
CTPYKTYpPE U CONEPKAHUIO TUCLUIUINHBI.
KoncnekrtupoBanue nctouHukoB. Pabora ¢
KOHCIIEKTOM JIEKIIMi, TOATOTOBKA OTBETOB K
KOHTPOJIbHBIM BOITPOCaM, MPOCMOTP
PEKOMEHTyeMOM JTUTEPATyphl, pELIEHUE 3a1a4 10
AJITOPUTMY H JIp.

KonTposnbHas 3HAKOMCTBO C OCHOBHOW U JIONOJIHUTEIbHOU
JUTEpATypOM, BKJIOYasl CIPABOYHBIC U3JaHMUS,
3apyOeXHbI€ HCTOUYHUKH, KOHCIEKT OCHOBHBIX
3aaHUs MOJIO)KEHUW, TEPMUHOB, CBEIICHU, TPEOYIOIIHUXCS
JU1SL 3alIOMUHAHUSA 151 ABJISFOLUXCS
OCHOBOIOJIAraloIIMMU B 310N Teme. CocTaBlieHHE
AHHOTAIMA K  TMPOYUTAHHBIM  JIMTEPATyPHBIM
VMCTOYHUKAM H JIp.

paboTa/uHIUBUIYyaTIbHbBIC

Pedepar/kypcoas pabora Pegepam: Tlouck nuteparypsl U COCTaBJICHUE
oubnuorpaduu, UCHOIL30BaHUE OT 3 710 5 HAYYHBIX
paboT, M3JIOKEHHEe MHEHHS aBTOPOB U CBOETO
CYXJCHUSI TI0 BBIOPAHHOMY BOIIPOCY; H3JIOKEHHUE
OCHOBHBIX aCTEKTOB MpoOiemMbl. O3HAKOMHUTHCS CO
CTPYKTYypo# 1 opopMiIeHHEM pedepara.

KomnokBuym Pabora ¢ KOHCIIEKTOM JIEKIIHi, MOATOTOBKAa OTBETOB
K KOHTPOJIbHBIM BOIIPOCAM U JIp.
[ToarotoBka K 3K3aMeHy [Ipu moAroToBke K SK3aMeHy (3a4eTy) HEOOXOIUMO

OpPUEHTUPOBATHCS HA KOHCIIEKTHI JICKIUH,
PEKOMEHAYEMYIO JTUTEPATYPY U JIP.

9. TlepeyeHb MH(MOPMAILIMOHHBIX TEXHOJOTUH, UCHOJIB3YEMBIX MPU OCYIIECTBICHUU
00pa30BaTENbHOIO MpOIEcca MO JUCLMIUIMHE, BKIOYas MEPEYeHb IMPOrPaMMHOIO



oOecrnieueHus: 1 THPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM.

Hcnoap3oBanue CTYACHTaMH CCTHU I/IHTCpHeT IJIA IIOMCKa W H3YUYCHHA

JIOTIOJTHUTEIPHON MH(pOpPMAIMK 10 H3y9aeMOW TUCIUIUIMHE, WCIIOIb30BaHNE
Npe3eHTAM MPU YTEHUW H30paHHBIX JICKIHMA, HWCIOJIh30BAHHE CIICIIHATHHBIX
nporpamm (u3 cemeiictBa Microsoft Office) ms moAroToBKM CTyIeHTaMH OTYETOB
0 JIOMAIITHAM paboTaM, UCIOJIb30BAaHUE AIIEKTPOHHOM MOUTHI JIJIST B3aUMOICHCTBYS
IperoiaBaTelis U 00ydaeMbIX.

10.TpeboBaHus k MpOrpaMMHOMY 00€CTIEUCHHIO Y4eOHOTO Mpoliecca:

1.

2.

ok w

~

9.

Omneparmonnast cucrema Windows Pro (moroBop NeTr000043844 ot
22.09.15r.);

AntuBupyc Kaspersky Endpoint Security (morosop Nel4/03/2019-0142 or
30/03/2019r.);

Oducnoe npunoxxenue LibreOffice (cBoboano pacnpocrpansemoe I10);
ApxuBatop 7-zip (cBoboaHO pacnpoctpansemoe [10);

Bbpaysep uzobpaxenuii FastStonelmageViewer (cBo6ogHO pacmpocTpaHse-
Mmoe I10);

PDF punep FoxitReader (cBo6oaH0 pactpoctpansemoe [10);

PDF npuntep doPdf (cBo6oaH0 pactipoctpansemoe [10);

Menua npourpeiBatear VLC media player (cBoboaHO pacmpocTpaHseMoe
[10);

3anuck aquckoB ImageBurn (ceoboano pacnpoctpansemoe 110);

10.DJVU o6paysep DjVu Browser Plug-in (cBo6oaHO pacipoctpansiemoe [10);

11. Nubie cBeneHus



Ipuiaoxenne 1

@oH/1 OLIEHOYHBIX CPECTB /IJIs MPOBeIeHHusI MPOMEKYTOUHOM aTTecTaluu
00y4aromuxcsi Mo JMCUUIJINHE

Ilacnopm ¢honoa ouenounvlx cpedcme no OUCyUnIUHE O NPOMEHCYMOUHO20
KOHmMpOna ycnesaemocmu

Ne | KonTponupyemsble pa3zaeisl (TEMbI) Kon xonTponupyemon HanmenoBanue

n/n JTUCIUTIIAHBI (PE3YIbTaThI 110 KOMIICTCHITHH ) WIIN €€ OIICHOYHOTO CpE/ICTBA
pazzenam) YacTH)

1 OcCHOBHBIE areOpandecKre OK-3, OK-6, TIK-1 SK3aMEH
CTPYKTYPBI

2. ITosie KOMIIIEKCHBIX YUCEN OK-3, OK-6, IIK-1 DK3aMeH

3 OCHOBBI TEOPUU BEKTOPHBIX IPO- OK-3, OK-6, TIK-1 SK3aMEH
CTpPaHCTB

4, CucTembl TUHEHHBIX YpaBHEHUN OK-3, OK-6, IIK-1 DK3aMeH

5. Marputipl 1 onpeaeauTenu OK-3, OK-6, IIK-1 OK3aMeH

6. BexTopHbie mpocTpancTBa OK-3, OK-6, TIK-1 3auer

BekTopHbIe mpocTpaHCTBa CO

8. JIuneiinble oneparopsl OK-3, OK-6, I1K-1 3ager

9. Tpynmst OK-3, OK-6, TIK-1 3auer

10. Kombua OK-3, OK-6, TTK-1 DK3aMeH




OCHOBHBIE TIOHSATHS TEOPUH MHO-
11. TOWICHOB. Teopus AEIUMOCTH B OK-3, OK-6, I[IK-1 Dk3amMeH
KOJIbIIE MHOTOWICHOB HAJI IOJIEM
12 MHOTOWIEHBI OT HECKOJIBKHX T1€- OK-3, OK-6, [TK-1 SK3AME
PEMEHHBIX
13. MHorousneHsl HaJl YUCIOBBIMHU I10- OK-3, OK-6, [TK-1 KAl
TSIMH
14, Pacrmpens nonel OK-3, OK-6, TIK-1 DK3amen
TPEBOBAHUNS K PE3VJIIBTATAM OBYUYEHU [10 YYEBHOU
JVNCIIUTUIMHE
Hunexc Conepxanue J1eMEHTHI KOMIIETCHIINHT Hunexc
KOMIIETEH KOMIIETCHI[U U dJIEMEHTA
805071
3HATh
1) HeKoTOpbIE TPUMEHEHHUS
anreOpsl B 3a/1a4ax XpaHEHUS U OK-3 31
nepepaboTK HHPOPMAITIH
2) BO3MOXXHOCTH UCIIOJIb30BaHUS
anredpel B KOMIIbIOTEPHBIX OK-3 32
MaTreMaTu4ecKuX cucTeMax
3) criocoObl OTyYeHHUs 3HAHUI OK-3 33
1o anredpe B cetu VIHTepHeT
CrnocoOHOCTh UCTIOINB30- yMeTh
BaTb €CTECTBCHHOHAYY- D) P —————
HbIC M MaTeMaTHieckue anreOpandyeckue 3HAHUSA IS OK-3 V1
OK-3 3HAHUS IS OPUEHTUPO-
MOMCKA M aHAJIM3a HHPOPMAIIH
BaHUSI B COBPEMEHHOM 2) S
zfri?{gfggHOHHOM fpo- anreOpandyeckue 3HAHUA IIPH OK-3 V2
paboTte C  KOMIBIOTEPHBIMU
MareMaTu4ecKMMH CUCTEMaMHU
3) yMeThb HaXOIUTh CIPABOUHYIO
nH(pOpMaLMIO 0 anredpe B ceTH OK-3 V3
WHTtepHer
BJIAJIETh
1) npuemamu uCHOIB30Ba-
HUS ~anreOpanyecKux 3HAHUU OK-3 B1

pu aHanu3e HHopmanuu




2) coaepkaHueM ayredpau-
YEeCKHX IOHATHM, HEOOXOOUMBIX
npu paboTe ¢ KOMIBIOTCPHBIMHU
MarTeMarndcCKUMHN CUCTEMaMU

OK-3 B2

3) crocobaMu ITOMCKa
nH(popMaIuu 1o anredpe B CETH
WNHuTtepHer

OK-3 B3

OK-6

CrocoOGHOCTh K caMoop-
raHW3aluud ¥ caMoo0pa-
30BaHHIO

3HAaThb

1) conep:kanue mpoLeccoB
caMOOpraHu3aIuy,

OK-6 31

2) coneprkaHKe MpOoLEeCcCOB
camMo0o0pa3zoBaHus,

OK-6 32

3) TEXHOJIOTUHU peaau3auuu
IIPOLIECCOB CAaMOOPTraHU3alMK U
camMo00pa3oBaHus

OK-6 33

YMETh

1) nanupoBare 1enu u
yCTaHaBJIMBaTh IPUOPUTETHI IIPU
BbIOOpE CITOCOOOB MPHUHATHUS
pELICHUI;

OK-6 V1

2) caMOCTOSITEJIBHO CTPOUTD
Ipolecc OBIaAeHUs HHPOpMa-
HHEH

OK-6 V2

3) HaxomUTh HEOOXOAUMYIO
nH(POPMALINIO

OK-6 V3

BJIAJIETh

1) mprieMaMu caMOpETyIISIIUH
OMOLOUOHAJIBHBIX U
(YHKIIMOHATIBHBIX COCTOSTHUH
IIPpH BBITOJTHCHHUN
npodeccruoHanbHON
JeSITeTIbHOCTH,

OK-6 Bl

2) npuemMaMu IieNienoaraHus Bo
BPEMEHHOM NIEPCIEKTHBE

OK-6 B2

3) cmoco0aMu MIaHUPOBA-
HUS,  OpraHu3aluk,  Ccamo-
KOHTPOJII W CaMOOLCHKH OCAd-
TEJIbHOCTH

OK-6 B3

[1K-1

[OTOBHOCTD pean30BBHI-
BaThb  00Opa3oBaTeNbHbIE
IpOrpaMMBbl 10 MpeaMe-
TaM B COOTBECTCTBHH C
TpeOoBaHUSAMHU 00pa30-
BaTCJIbHBIX CTAHAAPTOB

3HaTb

1)  comepxaHue  OCHOBHBIX
anreOpandecKux MOHITHI

IIK-1 31

2) OCHOBHbIE MpPUEMBI PabOTHI C
anreOpanvyeCcKUMH MOHITUSIMHU

IIK-1 32

3) BO3MOXXKHOCTH HCITOJIb30BAHUS
BY30BCKOTO Kypca aireOpsl B
mporiecce MIPETIOIaBaAHUS
IIKOJIBHOTO Kypca MaTeMaTUKHU

[IK-1 33

YMETh

1) ucnone3oBare anredpy s
Hay4HOTO aHamm3a 3ajaq

[IK-1 V1




3JIEMEHTAPHON MareMaTuKU

2) pemarb CTaHJAPTHHIC
anreOpanvecKue 3a1a4u

[IK-1 V2

3) wWcHmonp30BaTh 3HAHHS 10
anreOpe B IpOLIEcCce pean3aiun
porpaMMbl 10 MareMaTuke B

IIk-1VY3

CpEIHEH LIKOJIE

BJIAJIETH

YTBEPKICHUN

1) mpuemaMy CHUMBOJHNYECKON
3aIUCH asnreOpanyecKux

ITIK-1 Bl

2) mpuemMamu

000CHOBaHUS
areOpanyeCcKuX YTBEPKIACHUM IK-1 B2

anre0panvecKux

3) MeTogaMHM HCIIOJIb30BAHUSA
CpelIcTB B
3JIEMEHTApPHOM MareMaTHKe [IK-1 B3

KOMIUJIEKT OLHEHOYHBIX CPEJICTB JJIA
ITPOMEXYTOYHOM ATTECTALTUN
[Ipu M3n0KEHUU OTBETA NMPEANOIATAETCS, YTO UCTIBITYEMBIN BEPHO CHPOPMYITUPYET
OTPEEIICHUS] IOHATHUI, OCHOBHBIE YTBEPKICHUS 00 OOBEKTaX U JOKAKET UX U

caenaeT 0030p BOBMOXKHBIX MPUIIOKECHUI

1 cemectp sK3aMeH

HNujaexc oneHuBaemMo

Ne Conep:xaHue OIEHOYHOTO CPeCTBA KOMIIETEHIIMH U ee
3JIEMEHTOB
1 OtoOpaxkenusi. UHbEeKTUBHBIE, OK-3 31-33; V1-¥3; B1-B3

CIOPBEKTHUBHBIC, OMEKTUBHBIE OTOOPAKECHMUSI.

2 | Kommosurust oroOpaskeHui

3 | ObparHOe oToOpaXkeHne

4 | bunapHbie anreOpanvyeckue OneparyH.

5 | [lonsarue rpynnsl. [Ipumeps! rpynm.

6 | [Ipocreiitme cBoiicTBa rpyIIIL.

7 | Ilonstue xonbua. [Tpumeps! koerr.

OK-6 31-33; V1-Y3; B1-B3

IIK-1 31-33; Y1-¥3; B1-B3




[Ipocreitmue CBOKWCTBA KOJIEL.

[Tonsitue nomnsd. [Tpumeps! nonen.

10

[Ipocreitive CBOWMCTBA MOJIEH.

11

[Tone KOMIIEKCHBIX YMCEI U €r0 IPOCTEUIIINE
CBOICTBA.

12

Tpuronomerpuueckas GpopMa KOMILIEKCHOTO
qycia. YMHOXKEHHUE KOMIUIEKCHBIX YHCEeN B
TPUTOHOMETPUUYECKOI opMme

13

JleneHne KOMIJIEKCHBIX YUCEI B
TPUTOHOMETpUUYECKON hopme

14

Bo3Benenue B 1enyto CTENEHb KOMIIJIEKCHBIX
YyuCcell B TPUTOHOMETPUUECKOUN hopme

15

H3BneueHue KOpHGfI N3 KOMIIJICKCHBIX YHCCJI.

16

ConpsiKeHHbIE KOMIUIEKCHBIC YHCIIa U UX
CBOMCTBA

17

CsoiicTBa MOAYJIA KOMIIJICKCHOI'O YHCJIa

18

[ToHATHE BEKTOPHOIO MPOCTPAHCTBA, PUME-
pBI.

19

[IpocTeimme cBOKMCTBA BEKTOPHBIX IIPO-
CTPAHCTB, CBSI3AHHBIE CO CIIOKEHNUEM BEKTOPOB

20

[Ipocreitmme cBOCTBa BEKTOPHBIX MIPO-
CTPAHCTB, CBSI3aHHBIC C YMHOKEHUEM CKaJIsipa
Ha BEKTOpP

21

JInHelHas 3aBUCUMOCTb BEKTOPOB.

22

[TorsaTre 6a3uca KOHEYHOU CHUCTEMBI BEKTO-
poB. Kputepuii 6azuca

23

PaHr KOHEYHOM CUCTEMBI BEKTOPOB

24

DnemeHTapHbIe TPE0OPa30BAHUS CHCTEM BEK-
TOPOB.

25

JIMHENHO SKBUBAJICHTHBIE CUCTEMBI BEKTOPOB.

26

Panr matpuusl.

27

HpaKTI/I‘IGCKOC BBIYMCJICHUC paHIra MaTpulbI.

28

OCHOBHBIE MTOHATHS, CBA3aHHBIE C CHCTEMOM
JIMHENHBIX YPABHEHUN

29

PaBHOCHIIBHOCTBH CHUCTEM JIMHEWMHBIX YPaBHE-
HUU.




30

Kpurepuii COBMECTHOCTH CUCTEM JIMHENHBIX
YpaBHECHUU

31

Teopema 0 KOJIMYECTBE PEMIEHUIN CUCTEMBI
JIMHEWHBIX YPABHEHUMN

32

YMHOxeHne MaTpull. JucTpuOyTUBHOCTh
YMHOEHHsI OTHOCHUTEIIBHO CII0KEHUS

33

ACCOHI/IaTI/IBHOCTB YMHOKCHH MaTpUILl

34

Oo6patHas matpuiia. HeoOxoaumoe ycinoBue
00paTUMOCTH.

35

DneMeHTapHbIe MATPULIBI.

36

CBs13b B71eMEHTapHBIX MPEeoOpa3oBaHUil MaT-
PHIl C YMHOXKEHUEM Ha DJIEMEHTAapHbIEC MaTpH-
1Bl

37

Kpurepuit oOpaTumocT MaTpuil

38

MaTtpuuHble ypaBHEHHUS

39

3anuch U peleHue CUCTEM JTMHEHHBIX YpaB-
HEHUM B MaTpUIHOU opme.

40

YeTHOCTH U 3HAK IOJICTAaHOBKU. [loHATHE
Tpancno3umu. HeueTHOCTh TpaHCO3uum

41

3HaK KOMIIO3HMIIUH ITOACTAHOBOK

42

[ToHnsiTHe onpenenuTens.

43

OHpCI[GJ'H/ITCJ'II/I BTOPOI'O U TPETHET'O MOPAAKOB

44

HewnsMeHHOCTH OnpenenuTens mpu TpaHCno-
HUPOBAaHUH MATPUIIbI

45

CBOICTBO OMpEICTUTENS, CBSI3aHHOE C TIepe-
CTaHOBKOM CTPOK (CTOJIOIIOB) U CIIEJICTBUE U3
HETo

46

CBolicTBa OmpeaenuTeNs, CBI3aHHbIE C dJie-
MEHTapHBIMH NMPE0OPA30OBAHUSIMU CTPOK
(cTos6110B)

47

MuHopb! 1 anredpanyeckue T0NOJIHEHUS

48

Kpurepuii paBeHCTBa HYJIIO ONIPEAETUTENS

49

Brruncnenue o6paTHOM MaTPHIIBI C TOMOIIBIO
TEOPUU ONPEAECTUTENEH

50

[TpaBuno Kpamepa




2 cemecTp (3auer)

ITonsarue 6a3uca BCKTOPHOT'O ITPOCTPAHCTBA.

1 | CymecTBOBaHUE 6a3ruca KOHEUHOMEPHOTO
BEKTOPHOT'0 IPOCTPAHCTBA

2 | PazMepHOCTH BEKTOPHOT'O MPOCTPAHCTBA

3 KoopauHaTel BEKTOpa OTHOCUTEIBHO JaHHOTO
0asuca.

4 [TognpoctpancTBo. Kpurepuit moanpocrpas-
CTBa

5 CBsi3b MEXKy pa3MEpHOCTHIO IPOCTPAHCTBA U
MOJITPOCTPAHCTBA
OnHOPOHBIE CUCTEMBI TUHEUHBIX YPABHEHUM.

6 | Teopema 0 MHOXKECTBE PEIICHUI OJTHOPOTHOM
CUCTEMBI YPABHEHUI

7 dyHIaMEHTalbHAs] CUCTEMA PELIEHUN OJHO-
POJHOM CHUCTEMBI IMHEHMHBIX YPABHCHUN
CBs3b MEXy MHOXKECTBOM PEIICHUN HEOIHO-

8 | pomgHO¥ CUCTEMBI IMHEWHBIX YPaBHEHUH U ac-
COLMUPOBAHHOW C HEH OJHOPOIHOM.

9 CBs3b MEXYy KOOPAUHATAMU BEKTOPOB OTHO-
CUTEJIbHO Pa3IUYHbIX 0a3UCOB.
N3oMopdhu3M BEKTOPHBIX MPOCTPAHCTB. MHBa-

10 | pyaHTHOCTH CBOMCTB M30MOPGHBIX BEKTOPHBIX
IIPOCTPAHCTB

1 OcHoBHas Teopema 00 n3omMoppusMe BEKTOp-
HBIX ITPOCTPAHCTB.

12 BekTopHble mpoCTpaHCTBa CO CKAISPHBIM
yMHOKeHUEM. OnpeIeIeHUe U TPUMEPDI

13 [Ipocreimme cBOMCTBa BEKTOPHBIX IIPO-
CTPAHCTB CO CKaJISIPHBIM YMHOKEHUEM

14 OpToroHanbHbIN 6a3UC BEKTOPHOTO MPOCTPAH-
CTBA CO CKAJLIPHBIM YMHOKEHUEM

15 [TonsTue eBkimaoBa rmpocrpanctsa. [Ipumepsl.
[IpocTeimmue cBorcTBa

16 Teopema Komn-byHsKOBCKOTO 17151 €BKIUIO-
BBIX MIPOCTPAHCTB

17 HepaBeHCTBO TpeyrojibHUKA B €BKJIMIOBOM
ITPOCTPAHCTBE

18 | UzoMopdhu3M eBKIUAOBBIX POCTPAHCTB.

19 [TonsTue nmuHenHoro oneparopa. [Ipumepsr

JIMHEWHBIX OMEPATOPOB

OK-3 31-33; V1-¥3; B1-B3
OK-6 31-33; V1-V3; B1-B3

IIK-1 31-33; Y1-¥3; B1-B3




20

[Ipocreimue CBOKMCTBA JIMHEUHBIX OIEPATOPOB

21

Teopema 0 3a1aHUM TUHEHHOTO Oreparopa.

22

Marpuna JTMHEMHOro oneparopa
OTHOCHUTEJILHO JJAHHOTO 0a3uca.

23

CBs13b MEXKIy MaTpUIIAMH JIMTHEHHOTO
orepaTopa OTHOCUTEIBHO Pa3IMYHBIX
0a3ucCoB.

24

[Tomobue marpuiy

25

XapakTepuUCTUYECKUN MHOTOUYJIEH MAaTPUIIbI U
JIMHEMHOTO OIeparopa.

26

CoOCTBEHHBIC BEKTOPHI 1 COOCTBEHHBIC
3HAUYECHU JIMHEHHOTO OINeparopa.

27

JInneliHas He3aBUCUMOCTb COOCTBEHHBIX
BCKTOPOB, ITPHUHAJICKAIIUX PA3JITNIHBIM
COOCTBEHHBIM 3HAYCHUSIM

28

JIuHelHbIe OIICPATOPHI C ITPOCTBIM CIICKTPOM.

29

YCI10BUS TPUBEICHUS MaTPHUIIbI K
JIAATOHAJIBHOMY BHU]TY.

30

[IpuMeHeHue Teopur COOCTBEHHBIX BEKTOPOB
JIMHEMHOTO OIeparopa.

31

[Tonarue noarpynisl. [Ipumepsr noarpynn

32

Kputepnit noarpyniibl

33

CMexHBIE KJ1acChl 1 UX CBOMCTBA

34

Teopema Jlarpanxa

35

HopmainbHbie genurenu

36

[Iepenecennu rpynrioBoi onepanyuu Ha
CMEKHBIE KJIACCHI

37

dakToprpymia

38

Nzomopduzmel rpymi. [Ipumepsi.
IIpocreitmue CBOKMCTBA

39

OTtHotienne u3oMopdu3Ma rpymi Kak
OTHOIICHUE YKBUBAJICHTHOCTHU

40

[T'omomopdusmsl rpynm. [Ipumeps! u
IIPOCTENIINE CBOWCTBA

41

Anpo romoMopdusma rpynm




Teopema o cyiiecTBOBaHUM roMoMopdu3mMa Ha

42
baxTop-TpyIiy
43 | Teopema o romomMopu3Max Jyis TPy
44 | I'pymribel mpeoOpa3oBaHUM.
45 | Teopema Koanu
3 cemecTp (IPK3aMEH)
1. | Ilonsatue noakonbna. [lpuMeps! moakome
2 | Kputepuii mogkombpia
3 | Uneansl konetr, rmaBHble uaeansl. [IpuMepsr
4 | Kiaccel BBIYETOB IO HI€QTy U KX CBOMCTBA
5 [lepeHeceHue KOJBILIEBBIX ONEpauii Ha
KJIACCHI BBIYETOB MO UJEaTy
6 | ®aKTOPKOIBIIO.
7 ['oMoMop(U3MBI KOJIEL U UX MPOCTEHIITNE
CBOMCTBA
3 Teopema o cyiiecTBOBaHMM roMoMop(u3mMa Ha
aKTOP-KOJIBITO
dakrop OK-3 31-33; V1-V3; B1-B3
9 | Teopema o romoMopdu3mMax Asist KOJell
10 [ToHsaTHE KOJIBIIa MHOTOYJIEHOB OT OTHOM OK-6 31-33; ¥1-V3; BI-B3
IIEPEMEHHOM.
ITK-1 31-33; Y1-V3; B1-B3
11 | Crenenb MHOTOUJICHA U €€ CBOMCTBA.
12 | Teopema be3y u KOpHU MHOTOUJICHA.
13 | Cxema I'opnepa.
14 HauGomnbIiiee BO3MOXKHOE YHCIIO Pa3IMYHbIX
KOpHEW MHOTOUJIEHA B 00JIaCTH 1IEJIOCTHOCTH.
15 Anrebpandeckoe 1 GyHKIIMOHAIBHOE
PaBEHCTBO MHOTOUJICHOB.
16 Pa3noxeHre MHOTOYICHA 1O CTETICHSIM
paszHocTu X-C.
17 dopmanbHas IPOU3BOIHAS MHOTOUJICHA U €€
CBOMCTBA.
18 | KpaTHbie KOpHH MHOTOYJICHA.




19

®opmyna Tensiopa 1jist MHOTOYIEHOB.

CBoiicTBa OTHOILICHHUS JACINMOCTH

20
MHOTOYJICHOB.

21 Teopema o JeI€HUN ¢ OCTATKOM JJISI
MHOTOYWICHOB HaJl MOJIEM.

29 [TonsTHE HAMOOBIIETO OOIIETO METUTEIIS
MHOTOYJICHOB.

23 Brruucnenre HanOOMbIIero 00IIero JeTUTeNs
MHOTOWICHOB (airoput™m EBKiNA).

24 | CnenctBus u3 anroputMa EBkinna.

o5 B3a£4MH0 MPOCTHIE MHOTOWICHBI U UX
CBOMCTBA.

26 | HaumensInee oO1ee KpaTHOE MHOTOUYJICHOB.

97 Brruncnenre HauMeHbIIEero O0IIero KpaTHoro
MHOTOYJICHOB.

28 HenpuBoaumMbie Hasl JTaHHBIM MOJIEM
MHOTOYJICHBI.

Pa3znoxeHre MHOTOUJIEHA HAJT TTOJIEM B

og | IPOM3BENICHHE HEPUBOTUMBIX MHOXHUTEJICH U
€ro €AMHCTBEHHOCTh. KaHOHMUYEeCKoe
pa3JIoKEHUE MHOTOUWICHA HaJ| TIOJIEM.

Anrebpandeckast 3aMKHYTOCTb TTOJIS

30 | KOMIUICKCHBIX YHCEIT. Kanonunueckoe
pa3JI0KeHUE MHOTOUJICHA HaJl TTOJIEM
KOMIIJICKCHBIX YHCEJL.

31 ConpsiK€HHOCTh MHUMBIX KOPHEN MHOTOWJICHA
C IEUCTBUTENBHBIMU KO3 PUITMEHTaMU.
HenpuBoaumebie Ha TOJIEM JIEMCTBUTEIBHBIX

3o | THCET MHOTOUIICHBI. KaHOHI/IqegKOG pazioxe-
HHUE MHOTOYJICHA HaJl TT0JIeM JIEMCTBUTEIbHBIX
quces.

33 ParmoHanbHbIe KOPHU MHOTOUYJICHOB C 11€JIbI-
MU KodpurmeHTamu.

34 KoJ1b110 MHOTOYJICHOB OT HECKOJIbKUX TIepe-
MeHHBIX. CTeneHb MHOTOUJICHA U €€ CBOMCTBA.

35 Jlekcukorpaduueckoe yrnopsijoueHue 4ICHOB
MHOT'OYJICHA.

36 | CumMMeTpuYEeCKrEe MHOTOUYJICHBI.

[Tonsatue anre6Gpanyeckoro u
37 | TpaHCIEHIGHTHOTO AJIEMEHTa HaJl IAaHHBIM

nosneM. [Ipumepsl




38

MuHUMaabHBIM MHOTOYJICH anre6panqe(:1<0r0
AJIEMEHTA U €r0 CBOMCTBA

39

[ToHsiTHE IPOCTOTO AIreOpPanyecKoro
pacmmpenus noiist. Teopema o npeacraBieHUn
AIIEMEHTOB MIPOCTOTO aNredpandecKkoro
pacIIMpEeHUs B BUJI€ YACTHOTO 3HAYEHUI
MHOTOWICHOB

40

OcHOBHasl TEOpEMa O CTPOCHUH ITPOCTOTO
anreOpanvecKoro paciIupeHust MO

41

Aﬂre6pa1/1qec1<1/1 IMOPOKACHHOC 1 COCTABHOC
aJ'II‘C6paI/ILI€CKO€ PaCIIMPCHU ITOJIA

42

Koneunsie pacimpenus noieil. [lpumepsr
KOHEYHBIX pacIlIMpeHuin

43

Teopema 0 KOHEUHOCTH OAITHU KOHEUHBIX
pacIIMpEHNAN

44

AnreOpandeckue paclIMpeHUs MOJIei.
AnreOpandHOCTh KOHEYHBIX PACIIUPEHUIN

45

[Tone anreOpanvyeckux 4ucesn

46

AnreOpandeckas 3aMKHYTOCTb MO
anreOpandecKux 4uces

47

[loHATHE pa3peIMMOCTH YPAaBHEHHUS B
panukanax. PazpemmmMocts ypaBHEeHUH B
KBaJIPATHBIX paJIKaliax

48

HepazpemmmocTs 3aaun yaBoeHuUs Kyba

49

Hepa3pemnmocTs 3a1a4u TPUCEKIUHU yITia

50

HepazpemmmocTs 3a71aun KBaapaTypsl Kpyra.

o1

Kpurepnii pa3pemmmMoCcTy 3a1a4u O
IIOCTPOEHUH MOCTPOCHHUS IPABUIIBHOTO
MHOTOYTOJIBHUKA




TTOKA3ATEJIU U KPUTEPUM OLIEHUBAHW I KOMITETEHILIWIMI
(IIxanel o1ieHUBaHUS)

Pe3ynbrarel BbINOIHEHHS 00y4YarOUIMMCS 3a/1aHUi Ha 3a4€Te OLIEHUBAIOTCS
[0 IIKaJIe «3aYTEHO» - «HE 3aUTEHO», Ha 3K3aMEHE - MO MATHOAJUIbHOM IIKaje
(6b10pams Heobx00uUMoOe).

B ocHOBe oOLleHMBaHHUS JIEKAT KPUTEPUU TOPOTOBOIO U MOBBIILIEHHOTO YPOBHS
XapaKTePUCTUK KOMIETCHIIMA MM MX COCTABIIAIOMIMX 4YacTeil, POopMUpPYEMBIX Ha
y4eOHBIX 3aHATUAX MO aucuumuimae Aaredopa (Tabmuna 2.5 paGodeil mporpaMMbl
JTUCITUTLIIAHBI).

«Otmmuno» (5) / «3auTe€HO» — OIICHKAa COOTBETCTBYET MOBBIIICHHOMY
YPOBHIO U BBICTABIIACTCA OOydaroleMycs, €CId OH IIIYyOOKO U MPOYHO YCBOWII
IPOrpaMMHBIM  MaTepuaj, HCYEpIbIBAIOIIE, IOCIENOBATENbHO, YETKO U
JIOTUYECKU CTPOMHO €ro M3J1araeT, yMeeT TECHO YBA3BIBaTh TEOPHUIO C IIPAKTUKOM,
CBOOOJIHO CIIpaBIISIETCSI C 3aJjayaMi, BOIIPOCAaMH U APYTMMHU BUJAMHU IPUMEHEHUS
3HAHMM, TPUYEM HE 3aTPYIHSAETCS C OTBETOM INPHU BUAOW3MEHEHUM 3aaHUM,
UCIOJb3yeT B OTBETE Marepuans MOHOTpaUUecKoM JIUTEeparypbl, MPaBUIBHO
O0OOCHOBBIBAaCT MPHUHATOE PEUICHHE, BIaJI€eT PAa3HOCTOPOHHHMHU HaBBIKAMH U
IIPUEMaMU BBITIOJHEHUS TPAKTUYECKHUX 33]1a4.

«Xopomo» (4) / «3a4T€HO» - OLIEHKA COOTBETCTBYET IOBBILIEHHOMY
YPOBHIO U BBICTABIISIETCS OOydarouleMycsl, €CIu OH TBEpAO 3HAeT marepuad,
rPAMOTHO M TIO CYUIECTBY WU3JlaraeéT €ro, He JAOIyCKas CYIIECTBEHHBIX
HETOYHOCTEH B OTBET€ Ha BONPOC WJIM BBINOJHEHUU 33JaHUN, NPABUIBHO
MPUMEHSET TEOPETUYECKHUE TOJIOKEHHUS NPU PEIICHUH NPAKTUYECKUX BOIIPOCOB U
3aJ1a4, BJIaJeeT HEOOXOAMMBIMY HABBIKAMU U IPUEMAMH UX BBITIOJTHEHUS.

«YnoBneTBopuTeNbHO» (3) / «3a4TeHO» - OIEHKa COOTBETCTBYET
[IOPOTOBOMY YPOBHIO U BBICTaBJISIETCSl 0OydaroleMycsl, €CJIM OH MMEET 3HaHUus
TOJIBKO OCHOBHOIO MaTe€pHalla, HO HE YCBOWJI €ro JAeTalel, JOIyCKaeT
HETOYHOCTH, JEMOHCTPUPYET HEAOCTATOYHO IMpaBWJIbHBIE (HOPMYIUPOBKH,
HapyLIEHUsl JIOTUYECKOM IOCIIEOBATEIbHOCTH B M3JI0KEHUM IPOrPAMMHOIO
Marepuaa, UCIBbITHIBACT 3aTPYAHEHUS IPU BHIMOJIHEHUN IPAKTUYECKUX PadoT.

«HeynosnerBoputenbHo» (2) / «HE 3a4T€HO» - OLIEHKA BBICTAaBIIAETCA
oOyyaromemMycsi, KOTOpblii HE JOCTHIaeT MOPOrOBOTO YPOBHS, AEMOHCTPUPYET
HEMMOHMMaHuEe NpoOJieMbl, HE 3HAeT 3HAYUTENBHOW YacTH MPOrPaAMMHOTO
Marepuaia, JOMYCKaeT CYIIECTBEHHbIE OIIMOKH, HEYBEPEHHO, C OOJbIIUMU
3aTPYIHEHUSIMU BBITIOJIHSAET IPAKTUYECKUE PAOOTHI.



