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1. IHosicHuTEILHAA 3aIIHCKA

1.1. Lenp u 3amauu JUCHUILINHBI

Henp mucuuruiHbl: 00y4eHHE CylaTeIeil COBPEMEHHOMY MaTeMaTHYe€CKOMY SI3BIKY, CTHIIIO
anredpanvdeckoro MOAEIUPOBaHUS B MHPOpPMATHKE M TMPUOOpPETEHHE Yy CTYJIECHTOB HAaBBIKOB
MaTEeMaTHYECKOTO MOJICIIMPOBAHUS C UCITOJIb30BAHUEM COBPEMEHHBIX alreOpamdecKuX CPEJCTB.
3amaya MUCHUIUIMHBI: OCBOCHHME 0a30BBIX MAaTeMaTHYECKUX MOHITHH anreOpbl U HaBBIKOB,
JEKAMUX B OCHOBE JPYTUX MATEMAaTHYCCKUX TUCIUIUIMH W HEOOXOIUMBIX ISl TONyYeHUS
TpeOyeMBbIX KOMIETEHIIUH B 001acTi HHGOPMATUKU, IPOTPAMMUPOBAHUS U MOJEIIUPOBAHHSL.

1.2 TlepeueHp mNIaHUPYEMBIX pPE3yJIbTATOB OOY4YEHUS MO AUCIMUILUIUHE, COOTHECEHHBIX C
WHJIUKAaTOpaMU JOCTHKEHHSI KOMIIETEH I

Komnerenuus NHaukaTopbl KOMIIETEHIHI PesyabTarhl 00yyeHus
(K01 ¥ HAMEHOBAHUE) (K0l ¥ HAMMEHOBAHUE)
OIIK-1 Cnocoben OIIK-1.1 Criocoben 3HaTh:
UCIOJb30BAaTh OCHOBHBIE | 1CIIONB30BATh OCHOBEI OCHOBHBIE MTOHSTHUS TEOPUU
3aKOHBI MaTeMaTHIEeCKOTO aHAJIN3a, MHOKCCTB,
€CTECTBEHHOHAYYHbIX OCHOBHBIC MTOHSTHUS
JIOTHKH U MaTeMaTHYECKOTO

JVICTIATUTAH B KOMOWHATOPUKH;
npogeccuoHaTbHON MOACTHPOBAHHA. dopmyy Ounoma HeroToHa;




ACATCIIbHOCTH, IIPUMCHSATDH
METObl MATEMaTHYECKOTO
aHaJIn3a, JOI'dKH U
MOJICITUPOBAHUS,
TEOPETHUIECKOTO U
AKCIEPUMEHTATHHOTO
HCCJIEAO0OBaHUA B
nHpopmaTuke,
JJUHTBUCTUKE U
TYMaHHTapHBIX HayK

OIIK-1.2 Criocoben
HCIOJIb30BATh
MaTeMaTnu4dCeCKuUuE METOAbI AJIA
MOCTPOEHUS MOJIETIEH B
UH(POpPMAaTUKE, THHTBUCTHKE U
HEKOTOPBIX T'YMaHUTAPHBIX
JUCHUIININHAX.

METO/I I0Ka3aTeIbCTBA IIOJIHOM
MaTeMaTU4eCKOU WHIYKIINH;
MOHSTUE MATPUILIBI U
ONPEeACIUTENS KBaAPATHON
MaTpHIIbL;

METO/Ibl PEIICHHS JIMHCHHBIX
ypaBHeHuii ['aycca u Kpamepa;
OCHOBHBIC MTOHATHUS JTUHEHHOMN
anreOpbl U AaHATUTUIECKOM
TEOMETPHH.

YMmers:

peuaTh IpocThie 3a7a4u 10
TEOPUHU MHOXECTB U
KOMOHMHATOPUKE;

CTPOUTH anredpanyecKue MoJIeu
FeOMETPUUYECKHX 3a/1a4 JJis
IUIOCKOCTH U MIPOCTPAHCTBA;
peuaTh IpocThie 3a7a4u 1o
AHAJIMTUYECKON T€OMETPHH.

Bnaners:

CPEICTBAMU TEOPETUKO-
MHO>KECTBEHHOTO
MOJIEIUPOBAHUS: (PYHKITHS,
0TOOpakKeHHE, OTHOIIICHHUE,
IIPOCTEUIIMMH HaBbIKAMU
pelieHns KOMOMHATOPHBIX 3a/1a4;
anropurmamu meronos ['aycca u
Kpamepa niis pemienust cuctrem
JIMHENHBIX YPABHEHUN;
IrOPUTMaMU BBIYMCICHUN
anredpanvdecKux ornepanuil HaJ
MaTpULAMHU.

OIIK-2 CnocobeH momydaTh
3HaHUs B 00J1aCTH
COBPEMEHHBIX MpodIeM
HayKH, TCXHUKU U
TEXHOJIOTMH HH()OPMATHKH,
Tr'yYMaHHTapHBIX,
JIMHTBUCTUYECKUX U
COIIMAJIbHBIX HAYK

OIIK-2.2 ITonw3yetcs
COBPEMEHHBIMH CTIPABOYHBIMHU
1 OMOIMOTEYHBIMA CHUCTEMaMHU
M CHCTEMaMH JUCTAHIIHOHHOI'O
o0OpazoBaHus.

3HaTh:

OCHOBHBIC ITPHHIIUTIBI
UCTIOJIb30BaHUS CUCTEMBI
Wolfram Alpha mis pemenus
anreOpanvdecKux 3a1ad.

YMers:

pemaTh 3aa4uu 1Mo TeOpUn
MHO>KECTB U KOMOUHATOPHUKE;
CTPOUTH ANTeOpanvdecKue MO
TEOMETPHUYECKUX 3a4a4 JIs
TUTOCKOCTH U TIPOCTPAHCTBA;
peniaTh 3a1a4u 1o
AHAJTUTHYECKOW TEOMETPHH C
UCTIOJIb30BAaHUEM CHCTEMBI
Wolfram Alpha.

1.3. MecTo JuCHUIUIMHBI B CTPYKTYpe 00pa30BaTEIbHON NpOrpaMMbl




JuctumuinHa «AnreOpa» OTHOCHTCA K 6a30Boit yactu Ojoka b1 qucuuruive yuyeOHOro riaHa.
Jlis OCBOEGHUS TUCIHUIUIMHBI HEOOXOAWMBI 3HAHUS, YMEHUS U BiaJleHUs, CGOPMUPOBAHHBIE B
XOZIe U3yUeHHUs] MaTeMaTHUKU B 00beMe Kypca CpeHEeH IIKOJIBI.
B pesynpraTe OCBOGHMSI JUCHUIUIMHBI (OPMUPYIOTCS 3HAHMS, YMEHHMS U BIaJIEHUS,
HEO0XOIUMBIE JJISl U3YUECHHUS CICAYIOUIMX TUCIUIUINH U MPOXOXKIACHUS PAKTHK:
Marematnuecknii aHann3; Marematudeckas Jjoruka; JuckpetHas wmartemaTuka; Teopus
anroputmoB; Teopus BEpOATHOCTEM W  CTATUCTUKA, MaremaTtudyeckas JIMHIBUCTHKA,;
Nndopmartuka; [IporpammupoBanue; ba3zpl nanubix; Jlormueckoe mporpaMMHUpPOBaHUE;
Juddepennnanbapie ypaBHEHHUS U UX MPUIIOKEHUs; Teopus ciyyaiHbIX IpOILIECCOB.
ConepxaHve [HUCHMIUIMHBI OXBAaTBIBAET KPYr BOIPOCOB, CBS3aHHBIX C TEOpUEH
MHOXECTB, JINHEHHOH anreOpoil U aHaTMTHYECKOI reoMeTpueil.

2. CTpyKTYypa AUCHHUILINHBI
O6mast TpyA0EMKOCTh TUCIUILIMHBI COCTABIISET § 3.€., 288 u.

CTpyKkTypa AMCUMIJIMHBI JJI 04HO# opMbl 00yUeHM st

OO0pvemM jaucHUMIMHBL B (opMe KOHTAKTHOM paboThl 0OyyaromMxcs € IeJaroru4ecKuMu
paboTHUKaMU U (WIM) JTULAMH, TPUBJIEKaEMbIMHU K pealn3ali 00pa30BaTeIbHONW MPOrpamMMbl
Ha MHBIX YCJIOBUSX, IIPU MPOBEJCHUN YUEOHBIX 3aHITHH:

Cemectp Tun yueOHBIX 3aHATHI Komnnuectso
9acoB
1 Jlexuun 20
1 Cemunapsl 36
Bcero: 56
2 Jlexuun 20
2 Cemunapsl 36
Bcero: 56




OO6beM AUCIUILTUHBI (MOYJIsl) B JOpME CAMOCTOSITENLHON PabOThl 00YYAIOIINUXCS COCTABISAET

3. Copepsxkanue U CHUNITITHHBI

158 akamemuyeckux yaca(oB).

Ne
n/n

HaumenoBanue
pasjaesia JUCUMIIIIHHbI

Conep:xanue

1.

Anrebpa MHOKECTB

[Tonsitue MHOXecTBa. CrioCOOBI 3a/1aHUST MHOKECTB.
Onepauuu HaJl MHOXKECTBaMH: 00bEAMHEHHE, IIepeceueHue,
pa3HOCTb, JomoyIHeHue. JJuarpammel Ditniepa. OcHOBHBIE
COOTHOILIEHUS Mex 1y onepanusiMu. CriocoObl JOKa3aTeabCTB
COOTHOILIEHUI MEXy ONepalusiMy HaJl MHO)KECTBAMU: T10
OIpEeIeIEHUIO PABEHCTBA MHOXKECTB U allre0pandecKuMu
MmeTonamu. byrnesa anredpa MHokecTB. Oneparius
MPOM3BEACHUS MHOXKECTB. MHOKECTBO BCEX MOJMHOXKECTB
JTAHHOT'O MHO’KECTBA.

DJIEMEHTHI
KOMOWHATOPHUKH

Mertoa oHOM MaTeMaTH4eCKOW HHAYKIMU. Teopema o
YUCJIE AJIEMEHTOB B TPOU3BEACHNN KOHEYHBIX MHOKECTB.
Teopema o ymuclie Bcex MOJAMHOKECTB KOHEUHOT'O MHOKECTBA.
Pa3menienusi, nepectanoBkH, couetanusi. buaom HeroToHa.

OtHoueHus ¥ QyHKIUH

Aunrebpa cioB. MaremaTtudyeckoe NoHATHE si3bIKa. [loHsTHE
oTHoweHuA. [IpuMepsl OTHOIEHH. APHOCTh OTHOLIEHUH.
[TpencraBneHus KOHEUYHBIX OMHAPHBIX OTHOLLICHUN B BUIE
tabsnu. OTHOIIEHUS MOPSJIKA U IKBUBaJIEHTHOCTU. TeopeMa
0 MIPEICTABICHUH OTHOLICHHS SKBUBAJICHTHOCTH B BUJIE
pa3buenust MHOkecTBa. [IoHsATHE O PaKTOp MHOKECTBE MO
OTHOIIEHMIO SKBUBaJeHTHOCTH. [Tonarue Gpynkiuu. Criocoobt
3amanust QyHKIud. MHbeKIms, CEOPbEKIUs, OMCKIINS.
Teopema 0 GHEKIH U 0OPATHOM OTOOPAKCHHH.

MontHocTh MHOKECTB

ITousTre o MmomuOCTH MHOXKECTB. CUETHBIC MHOKECTBA,
MOIIHOCTh KOHTHHYYMa. Teopema Kantopa o HecueTHOCTH
KoHTHHYyMa. Teopema Kanropa-bepHireiina o
paBHOMOIIHOCTH MHOXeCTB. Teopema Kanrtopa o
HEPaBHOMOIIIHOCTH MHOECTBA U MHOKECTBA BCEX €I0
IMOJAMHOKECTB.

Pemenue cucrem
JIMHENHBIX YPaBHEHUN

CucTeMbl TMHEHHBIX YPABHEHH. DKBUBAJIEHTHOCTh CUCTEM
ypaBHeHuii. [IpeoGpa3zoBanus ['aycca. Meron I'aycca.
Teopema Kponekepa-Kanemnm .

dopMyiia perieHust CUCTEMBI IByX YPAaBHEHH C IByMs
Hen3BeCTHbIMU. OnpeeauTeNn MaTpULl BTOPOrO U TPETHETO
nopsiika. Ob1iee onpeneneHne onpeaenuTens, CBoiicTBa
onpenenuTess. MeToapl BBIMMCIEHUS ONPEAECIUTEINEH.
[TpaBuno Kpamepa perieHusi CUCTEM JIMHEHHBIX YpaBHEHUH.

Anrebpa MaTpuiy

Crnoxxenue u ymHOKeHUE MaTpull. COOTHOLICHUS] MEKIY
onepauusimu. ObparHas Mmarpuna. TpaHcOHUpPOBaHUE
MaTpull. Beranciaenue oOpaTHBIX MATPUI] C UCIOJIB30BaHUEM
omnpenenurenei u Mmeroaom l'aycca. Pemenre MmaTpuyHbIX
YpaBHEHUU.

DJIEMEHTHI
AHATIUTUYECKOU
r€OMETPUU

[Tpsimast u mockocTh B . OTpe3ok. [lenenue orpeska B
JJaHHOM OTHOIIICHHUHU. Y pPaBHEHUE NapaJuICIbHBIX U
NEPHEHANKYISIPHBIX MPAMBIX U INIOCKOCTEH. YTOI MEXIY




IIPSAMBIMU. Y paBHEHHUE MIPSIMOU, IPOXOASIIEH Uepes 1Be
3aJlaHHbIE TOYKHU. Y pPaBHEHUE IJIOCKOCTH, MPOXOISIIEH Yepe3
TpH 3aJaHHble TOukd. KaHOHMUYecKue ypaBHEHUsI IPSIMOU U
MJIOCKOCTH. PaccTosiHre OT TOYKH 10 IPSMOM M TJIOCKOCTH.
BekTopa B IByMEpHOM U TPEXMEPHOM MPOCTPAHCTBE.
CkansipHoe, BEKTOPHOE M CMELIEHHOE NMPOU3BEICHUE
BEKTOpOB. M3oMmerpuueckue nmpeoOpa3zoBaHusl IIOCKOCTH U
npocTtpaHcTBa. DopmyJsia MOBOPOTA MIOCKOCTH.

anreopsl

DIIEMEHTHI JIMHEUHON

ITonsiTve 0 BEKTOpHOM IpocTpaHcTBe. OnpeneneHue
JUHEHMHON He3aBUCHMOCTH BEKTOPOB. basuc BekTopHOTro
npocTpaHcTBa. Teopema o uncie BEKTOPOB B Oazuce.
Pa3mepHocTh BekTOpHOTO IpocTpancTsa. [lonstue
JMHEHHOTO moAIpocTpaHcTBa. JInHeliHoe oToOpaskeHne
BEKTOPHBIX NMPOCTPAHCTB. MaTpulia TMHEHHOTO
otoOpaxkenust. Teopema 0 MaTpuIe KOMITO3ULIUM JTMHEHHBIX
otobOpakenuii. [I[peobpa3oBanue MaTpHIl IUHEHHOTO
otoOpakeHHs pu 3aMeHe Oa3uca. [lonsaTue ckaasipHOTO
MIPOU3BEIEHNE BEKTOPOB. EBKIINI0BBI BEKTOPHBIE
npoctpancTBa. OnpeneneHne caMoCONPSKEHHBIX U
OpPTOTOHAJILHBIX TPE0Opa30BaHUM JIMHEHHBIX TPOCTPAHCTB.
CoOCTBEHHBII BEKTOpP M COOCTBEHHOE 3HAYCHUE JTMHEWHOTO
otoOpaxenue. [IpuBeneHrne MaTpUIIbl CaMOCOIPSHKEHHBIX

ONEPATOPOB K AMArOHAJILHOMY BHU/LY.

4. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

No
HanmenoBanue | Buabl yueOHbIX
n/ . OO0pa3zoBaTe/bHbIE TEXHOJIOTHHU
I paszaena 3aHATHH
1 2 3 4
1 | Anrebpa Jlexus + TeopeTnueckas JeKIus.
MHOECTB Cemunap 1-4 Cemunap-o6cyxaenue. [Ipaktukym mo
pELIECHNUIO 3a/1ay.
KoHcynsTHpOBaHME MOCPEACTBOM
CaMocTosTenbHa | 3JIEKTPOHHOM MOYTHI
g paboTa
2 | DneMeHTsI Jlekrus + TeopeTnueckas JeKIusl.
KOMOWHATOPUKH Cemunap 1-4 Cemunap-o6cysxaenue. [Ipaktukym no
pEeLIeHNIO 3a/1ay.
KoHcynbTupoBaHue nocpecTBoM
CaMocTosiTenbHa | 3IE€KTPOHHOM MOYTHI
s paboTa
3 | OTHomIEHUs U Jlexuwms + Teopernueckast IeKus.
byHKIUHA Cemunap 1-4 CemuHap-o6cyxaenue. [IpakTukym mo
pELIeHNIO 3a/1ay.
KoHcynbTupoBaHue nocpecTBOM
CaMocTrosTenbHa | 3JIEKTPOHHOM MOYTHI
st paboTta
4 | MomHocTb Jlexknus + TeopeTnueckas neKIus.
MHOXECTB Cemunap 1-4 Cemunap-o6cysxaenue. [IpakTukym no

pELIeHHIO 3a/1a4.
KoHCynpTHpOBaHUE NOCPENCTBOM




CaMocTosiTenbHa | 3IE€KTPOHHOM MOYTHI
s paboTa
Pewenne cucrem | Jlekuus + TeopeTnueckas JeKIus.
JIMHEUHBIX Cemunap 1-4 CemuHap-o6cyxaenue. [IpakTukym mo
YpaBHEHU I pELIeHUIO 3a1ay.
KoHcynbpTHpOBaH#e nocpeacTBom
CaMocTosTenbHa | 3JIEKTPOHHOM MOYTHI
st paboTta
Anrebpa matpury | Jleknus + TeopeTnueckas neKIus.
Cemunap 1-4 Cemunap-o6cysxaenue. [IpakTukym mo
pELIeHUIO 3a/1a4.
KoHcynpTHpoBaHuE NOCPEICTBOM
CamocTosiTesIbHA | AJIEKTPOHHOM MOYTHI
g pabora
JIEMEHTEI Jlexknus + TeopeTnueckas JeKIu.
AHAJIUTHYECKOU Cemunap 1-4 Cemunap-o6cyxaenue. [Ipaktukym mo
reOMEeTpHUH pEIIeHHUIO 3a/1ay.
KoHcynpTHpoOBaHuE NOCPEACTBOM
CaMocTosTenbHa | 3IEKTPOHHOM MOYTHI
g pabora
DJIEMEHTHI Jlexuums + Teopernueckast JIeKIUS.
JIMHEHHON Cemunap 1-4 Cemunap-o6cyxnaenue. [Ipaktukym mo
anreopsl pELIeHUIO 3a/1a4.
KoHcynpTHpOBaHME OCPEACTBOM
CamocrosiTenbHa | 3JEKTPOHHOM MOYTHI
s paboTa

B nepuosn BpeMEHHOro NMPUOCTAHOBJIEHUS MOCEIIEHUS OO0Yy4YaroIIMMUCS TMOMEIIEHUN U
tepputopun PITY. mns opranusammu y4eOHOro mpoluecca ¢ NPUMEHEHHEM 3IIEKTPOHHOTO
o0yueHHMs W JUCTAHLMOHHBIX O0pa30BaTEIbHBIX TEXHOJOTHMM MOTyT OBITh MCIOJIb30BaHbI

cienyrolume o0pa3oBaTelbHbIC TEXHOJIOTHH:
— BUJICO-JICKIINH;

— OHJIAMH-JIEKLMU B PEKUME PEaIbHOIO BPEMEHY;

— DJIEKTPOHHbIE YUeOHUKH, yueOHbIe TOCOOUs, HayUHbIC U3AAHUS B SJIEKTPOHHOM BHJIE U
JOCTYII K MHBIM 3JIEKTPOHHBIM 00pa30BaTeIbHBIM pecypcam;

— CHCTEMBI JJIs1 JIEKTPOHHOT'O TECTUPOBAHUS;

— KOHCYJIbTALIMU C UCTIOJIb30BAHUEM TEIEKOMMYHUKAIIMOHHBIX CPEICTB.

5. OneHka JIaHMPyeMbIX Pe3yJbTaTOB 00y4eHHs

5.1. Cucrema OLICHUBAHUS

Dopma Konmponsa Makc. Konuuecmeo
oannos
3a oony Bcezo
pabomy
Texymui KOHTPOIIb:
@ Onpoc (1—5) 5 6amioB 20 6amoB
@ 10M. 3a1anue (TeMbl 1—35) 5 GamioB 20 bayutoB
@ xoHTp. pabora (Tembr 1—3) 20 6anmnos | 20 6annoB




[IpomexyTouHasi aTTecTalus IK3aMeH )

40 0ayuIoB

Hroro 3a cemecTp (AMCIUIUIMHY) 100
6amu1oB
Texyuwii KOHTPOJTb:
@ omnpoc (6—18) 5 6amioB 20 6anoB
@ oM. 3aaHKeE (TeMBI 6—38) 5 GaminoB 20 6ammoB
@ KxoHTp. paboTa (TeMbl 6—7) 20 Gannos 20 6anoB
[IpomexyTouHas aTTecTalus (3a4eT C OLIEHKOM) 40 6amioB
Htoro 3a cemecTp (AUCUUILINHY) 100
OasI0B

[Tomy4yeHHBIN COBOKYIIHBIN PE3yJIBTAT KOHBEPTUPYETCS B TPAAULIMOHHYIO KAy OLIEHOK U B
IIKally OlleHOK EBporeiickoii cucteMsl nepeHoca 1 HakorieHust kpeautos (European Credit
Transfer System; nanee — ECTS) B cooTBeTcTBHM € TabIUIEH:

100-6abnas TpanuunoHHas mkana Ixana ECTS
IKaza

95 —-100 A

3904 OTIIUYHO B

68 — 82 XOPOIIO 3a4TEHO C

56 —67 D

5055 yIAOBJIETBOPUTEIHHO E

20 —-49 FX

0-19 HEYAOBJIETBOPUTEIBHO HE 3aUTEHO F

5.2.KpuTepuu BbICTaBICHUS OLICHKU MO TUCLUILIAHE

Banasl/
HMIkaJua
ECTS

OueHka no
JUCHUILIMHE

Kpurepun oneHkn pe3yibTaToB 00y4eHHs 110
AUCUHMILINHE

100-83/
A.B

«OTIHUYHOY/
«3a4TE€HO
(oTmgHO)»/
«3a4TEHO»

BricTaBisiercs oOyvaromieMycsi, €ciii OH TITyO0Ko U
IIPOYHO YCBOWJI TEOPETUYECKUM U MPAKTHUECKUI
MaTepuai, MOKET MPOJEMOHCTPUPOBATH 3TO HA 3aHATHUSIX
U B X0JI€ TPOMEXKYTOUHON aTTECTAIUH.

OO0yuyaronuiicst HCYEPIIbIBAIOIIE U JOTHUYECKH CTPOHHO
M3JaraeT yueOHbIH MaTepua, yMeeT YBA3BIBATh TCOPHIO C
MPAKTUKOM, CIIPABIISAETCA C PEIICHUEM 3aJ1a4
npodeccHoHaATLHOM HAIIPABICHHOCTH BEICOKOTO YPOBHS
CJIO’KHOCTH, MPAaBHJIbHO 000CHOBBIBAET IIPUHSTHIC
pelieHusl.

CB0OOOIHO OpUEHTUPYETCS B YUEOHOH U
npodecCHoHALHOM TUTEepaType.

OneHka no JUCHUILIMHE BBICTABISAIOTCS 00ydaromeMycs ¢
yU4€TOM pe3yJIbTaTOB TEKYLIeH U MPOMEKYyTOUHON
aTTeCTalUu.

Komnereniuu, 3akpeniéHHble 3a AUCHUIUINHON,
c(OpMHPOBAHBI HA YPOBHE — «BBICOKHI.

82-68/

«XOPOILIOY»/
«3a4TEHO
(xoporo)»/

BricTaBnsiercs o0yuaromemycs, €Ciii OH 3HaeT
TEOPETHUYECKUI U MPAKTUYECKUI MaTEpHUaJl, IPAMOTHO U 110
CYILLECTBY M3JIaraeT €ro Ha 3aHATHAX U B XOAE




«3a4YTCHO»

IIPOMEXYTOYHOM aTTeCTalluy, HE JO0IyCKas CyIIECTBEHHbIX
HETOYHOCTEH.

OOyuaromuiicst IpaBUIbHO MIPUMEHSET TEOPETHUECKHIE
TIOJIOXKEHUS [TPU PEIICHNHN TPAaKTUYECKUX 3a/1a4
npo¢ecCUOHATBLHON HAMIPABIEHHOCTH Pa3HOTO YPOBHS
CII0KHOCTH, BJIaJieeT HEOOXOIUMBIMHU ISl 5TOTO HaBbIKAMU
U IpUEMaMU.

JlocTaTogHO XOPOIIO OPUSHTUPYETCS B YICOHOU 1
npodeccuoHaNBHOM TUTEpaType.

OneHka no JUCHUILTMHE BBICTABISIOTCS 00ydaromeMycst ¢
y4E€TOM PE3YNbTATOB TEKYILEH U IPOMEKYTOUHON
aTTeCTalUU.

Komnereniuu, 3akperiéHHble 3a AUCHUIUIMHOM,
c(hOpMHUPOBAHBI HA YPOBHE — «XOPOIIUNY.

67-50/ «YIOBIIETBOPH- BricTaBsiercs 00y4aromeMycsi, €Clii OH 3HaeT Ha 0a30BOM
D,E TEIBHOY/ YPOBHE TEOPETUUYECKUIN U MPAKTUYECKUI MaTepuall,
«3a4TEHO JIOIyCKAeT OTAETIbHBIE OMIMOKH MPH €r0 U3JI0KEHUHU Ha
(ynosneTBopu- 3aHATUAX U B X0JI€ IPOMEKYTOUHOM aTTeCTaIl|H.
TEIJIbHO)»/ OOyuaronuiics UCTIBITHIBACT ONPEACIEHHBIC 3aTPYAHEHUS
«3a4TEHO» B IPUMEHEHUHU TEOPETHUECKUX MOJOKEHUM MPU pelIeHUH
MPAaKTUYECKHX 3a/1a4 MPO(HEeCCHOHAILHON HAPaBICHHOCTH
CTaH/IapTHOT'O YPOBHS CJIO)KHOCTH, BIIAJ€ET
HEOOXOUMBIMU JIJIS1 3TOTO Oa30BBIMH HABBIKAMU U
MPpUEMAMHU.
JIeMOHCTpHpYET I0CTaTOYHBIN YPOBEHb 3HAHUS yUEOHOM
JAUTEPaATypPhl MO TUCIUILINHE.
OneHka 1o JUCHUILIMHE BBICTABISAIOTCS 00ydaroleMycs ¢
y4€TOM pe3yJbTaTOB TEKYIEH 1 MPOMEKYTOUHON
aTTeCTalUU.
Komnerenmuu, 3akperiéHuble 3a JUCUUTUITMHOMH,
c(OpPMHPOBAHBI HA YPOBHE — «IOCTATOYHBIIHY.
49-0/ «HeyaoBIeTBopuTe | BricTaBisercs oOydaroniemycs, €clid OH HE 3HAeT Ha
F,FX JTBHOY/ 0a30BOM ypOBHE TEOPETUYECKHIA U TIPAKTHUECKUI
HE 3a4TEHO MaTepual, 10ImycKaeT rpyObie OMMOKH MPH €ro

W3JI0KEHUU Ha 3aHATHUSX U B X0J1€ TPOMEKYTOUHON
aTTeCTaLUN.

OOyu4arouuiicst UCTIBITHIBACT CEPbEIHBIC 3aTPYAHEHUS B
IIPUMEHEHNN TEOPETUYECKUX TOJI0KEHUH NIPU PELICHUH
MPAaKTUYECKHX 3a/1a4 MPO(HeCCHOHAILHON HAPaBICHHOCTH
CTaHapTHOT'O YPOBHS CJIOKHOCTH, HE BIIAJIEET
HEOOXOUMBIMU JIJIsl 3TOTO HABBIKAMHU M ITPUEMaMH.
JleMoHCTpHpYeT (parMeHTapHble 3HaHUS y4eOHOMH
JIUTEPATYPBI 110 TUCLUIUIMHE.

OreHka Mo JUCHUIUIMHE BBICTABIISIOTCS 00YYaIOEMyCs C
y4E€TOM PE3YNbTATOB TEKYIEH U IPOMEKYTOUHON
aTTeCTaLUN.

KomMnerennyun Ha ypoBHE «JIOCTaTOYHBIIN», 3aKPEIUIEHHBIE
3a AMCUUIUIMHON, He COPMHUPOBAHBI.

5.3. OneHouHble cpeAcTBa (MaTepuaibl) Ul TEKYLIEro KOHTPOJIS YCIeBaeMOCTH,
MIPOMEXKYTOUHOH aTTecTali 00yJarommxcs N0 JUCIUILITUHE




5.3.1. OGpa3iibl 3a1aHUH AJIE CAMOCTOSITENIEHOTO BBITTOJIHEHUS

KonTpoasbnas padora 1

1. Iyers U={1,2, ..., 10}, A={1,2,4,7},B={4,7,8,9}, C={1,4,8, 10}, D={2,7, 9, 10}.
Hcnons3ys onpeneneHus U CBOMCTBA ONEPALIMi, BBIYUCIUTh BBIPAKECHUE: [ANBU(CNe«
A))]\ «(«CueD).

2. BepHo 11 paBeHCTBO 117151 MPOM3BOJIBHBIX MHOXKECTB A, B, C (nokaxure)?
(AUB)N(CU<A)=(ANC)U(BNn<A).

3. Iycte A={1, 2, 3,4, 5}. [IpuBeaute npumep OMHAPHOTO OTHOIICHUSI HA MHOXKECTBE A,
KoTopoe coaepxut napsl (1, 4), (1, 5), (4, 5), Ho He comepxuT napy (2, 3) u KoTopoe:
CUMMETPUYHO, TPAH3UTUBHO, HO HE pe(ICKCUBHO.

4. S13pIKOM Ha3bIBACTCS IMPOU3BOJIbHOC ITIOAMHOKECTBO B MHOXKCCTBC CJIOB. HyCTB a.]](baBI/IT

A={e, —,|}. CKOJNBKO pa3IMYHBIX SI3bIKOB MOKET OBITH B aJI(paBUTE A U3 CIIOB JUTHHBI
Oonpiie 1 1 MeHbIe 6, eciii OYKBBI B CIIOBE HE TIOBTOPSIIOTCS?

5. B rpynmne u3 20 yenoBek nucaid KOHTPOJIbHYIO pabOTy MO 5 4elIoBeK KaXKJIblil U3 yeThIpex
BapuaHTOB. [IpenonaBarens B3su1 nauky u3 10 pabot, u B Heil 6b110 3 pabOTHI IEPBOTO
BapHaHTa, 3 — BTOPOT'0, 2 — TPEThETro U 2 — 4eTBepTOro. CKOJIBKO pa3INYHbIX MAYeK
TaKOI'0 TUIA MOKET OBITh, €CIM MAYKH, OTIIMYAIOIINECS I10CIEA0BATEIbHOCTIO padoT,

CUHUTAKOTCA OJII/IHaKOBI)IMI/I?

KonTposbnas padora 2
1. Pemmre meronom Kpamepa u ['aycca cucteMy ypaBHEHUIA:
ax;tbx;+ex;+dxs=a
-bxij+ax; +dx;-cxs=b
-cx; -dx; taxs +bxs=c¢

-dX1 + cX; - bX3 + axy = d

2. Pemmre metonom ["aycca cuctemy ypaBHEHUI:
(3a+2)x; +(3b-1)x, + (3c+1)x3 + (3d+2)x4 +3x5 =2
(5a+6)x; +(5b-3)x, + (5¢+2)x; + (5d+4)x4 +5x5 =3
(13a+6)x; +(13b-3)x, + (13c+4)x; + (13d+8)x4 +13x5s =9
(2a+4)x; +(2b-2)x, + (2c+1)x3 + (2d+1)x4 +2x5 =1

B cucremax ypaBHeHH# k03¢ (UIMEHTH a, b ¢, d BBIYMCISAIOTCS U3 COOTHOIICHUH



N=9a+3b+c wu N=2k+d, rne N-Bam nopsaKoBbIii HOMEp B CIIMCKE TPYIIIBL, yucia a, b ¢, d
HEOTpULATENbHBI M MeHbIIe 3, a yncno d MeHbIne 2. Ecian kakoe-mubo U3 9THX Yncel

MOJIyYHJIOCh paBHBIM 0, TO 3aMEHHTH 3TO YNCIO HA —I.

KonTposbnas padora 3

3. Haiitu oOpaTHyr0 MaTpUILy Ui MATPHUIIBI U TPOBEPUTH:

a b
c d+3

4. Haiitu 00paTHYIO MAaTPUILy IJIsI MATPHUIEI A IBYMSI CIIOCOOAMH: C IIOMOIIBIO

anrebpanveckux JOMOJHEHUH U ¢ TOMOIIbI0 TpeoOpazoBanuii ['aycca, u mpoBepUTh, T1ie
a+c ¢ ¢
A=l b b O
d d d

5. Jlns 370l ke MaTpullbl A HaWTH MaTpUIly X, YIOBJIETBOPSIONLYI0 MATPUYHOMY YPaBHEHUIO:

1 0 0
X*A4=1 1 0
1 1 1

Pemenue IMPOBCPUTH HOI[CTaHOBKOI\/'I.

B cucremax ypaBHeHui k03P PuEeHTH a, b ¢, d BBIYUCISIOTCS U3 COOTHOIICHUN
N=9a+3b+c wu N=2k+d, rne N-Baul nopsIkoBblil HOMEp B CIIMCKE IPYyMIbL, ynucia a, b ¢, d
HEOTpHUIATEeNbHBI U MeHbIIe 3, a yrcio d meHbie 2. Ecnu kakoe-nmubo U3 3TuX yucen

MOJIYYHNJIOCh PAaBHBIM 0, TO 3aMCHHUTH ATO YUCIO HA —1.

KonTpoasnas padora 4
3amava 1. [lans! Tpu Touku Ha Tiockoctu A(1; 2), B(-3; 6), C(-1; -2).
1. Haiitu paccrostHue oT Touku B 110 npsiMoii, Ha KOTOPOH JIEKUT BhIcOTa TpeyroiabHuka ABC,
IIPOBE/ICHHAS U3 BEPIIUHBI A.
2. Haiitu ypaBHeHue ouccekrpuchl yria C tpeyroiasauka ABC.
3anmaya 2. JlaHbl yeThIpe TOUKH B MpocTpaHcTBe ( BepimuHbl mupamuasl) A(0, 0, 1); B(1, 1, 2);

C(0, 1,0); D2, 1, 1).



HaliTn ypaBHEHME MIIOCKOCTH, IPOXOASIIEH Y€pPE3 BEPIINHY A U NEPIEHIUKYIISIPHYIO
IpsIMOM, COEANHSIIOIIEH BEPIIMHY A U TOUKY IIepecedeHusl MeauaH TpeyroiabHuka BCD.
Haiitn paccrostHue ot A 10 mI0cKOCTH TpeyroiabHuka BCD.

Haiitu 00beM V apcp, IUIOIIAAb IPaHU Sapc U AJTUHY BBICOTHI TUpaMuabl hp, omyiieHHON 13

BepLIUHEI D.

KoHTpoJibHBbIE BOMPOCHI K IK3aMeHY

Bomnpocs! 1-ro cemectpa:

Dnemenmul KOM6UHam0puKM

1.

Pasmemenus u nepecranoBku. Onpenenenus u popmyinsl. [IpumeHneHue onpeneneHuii K

3ajayaM 00 W3BJICYEHHUH IIAPOB U3 YPHBI.

. Coueranus. Onpenenenue u popmyisl. [Ipumenenue onpeaeneHuii K 3agadam 06

H3BJICUCHUU IAPOB U3 YPHBI.
Yuciio k-3aeMeHTHBIX IIOAMHOKECTB B MHOXXCCTBC M3 N 3JICMCHTOB. CooTHomIeHUS MCXKOY

uuciamu coueranuii: C5, = C™*, u C* = C5, + C*', (c nokasarenscTBamu).

. MeTop nmonHo#i MaTemaTuyeckoi nHAYKIuH. Jloka3zaTenbcTBo cooTHomenus 1+3+5+...+(2n-

1)=n"2.

bunom Herotona. [lokazarensctBo. [Ipumepsr 6unoma Hetotona mist n= 2,3,4,5,6.

Aneebpa mnodxcecme

6. Ilousarus MHOXCCTBA, IIOJAMHOXKCCTBA, PABCHCTBA MHOXKCCTB. CnocoObl 3agaHus MHOXCCTB.

Onepanuu Hagx MHOKecTBaMU. COOTHOIIIEHUST MeX Ty ornepanusiMu. CIIoco0bl TOKa3aTeIbCTBa

COOTHOIICHUH MEXTy OTIepaIHsIMHU.

7. ByneBa anredpa Bcex MOAMHOKECTB HEKOTOPOI'0 MHOXKECTBA. AKCHOMBI OyJIeBOH areOpsbl.

[Tpumeps! anredpandeckoro JoKa3aTeabCTBa HEKOTOPHIX COOTHOIIECHUN MEKIY ONEpalusiMu

TCOPHUU MHOXKCECTB U3 AKCHUOM.

8. TeopeTnko-MHOKECTBEHHBIE CpEICTBA MOJEIUpoBaHus. [loHsATHE MPON3BEICHUS MHOXKECTB A

x B. Teopema o uucne snemeHToB B A X B /11 KOHEUHbIX MHO)KeCTB A U B ¢

A0Ka3aTCJIbCTBOM MECTOJOM MOJHOM MaTeMaTHUYECKOM HWHAYKIAH.

9. IlonsiTue MHOKecTBa Beex noaMHokecTB P(M) mHoxkecTBa M. Huncno anementos B P(M) s

KOHEYHOTO MHOKeCTBa M (C I0Ka3aTeIbCTBOM).

10. TToHsATHE OTHOLIEHHUS W €TO TCOPETUKO-MHOKCECTBCHHAsA MOJCIIb. Onpez[eneHI/Ie CBOMCTB

OMHAPHBIX OTHOILEHHWI: CHUMMETPHUYHOCTH, Pe(IEKCHUBHOCTb, TPaH3UTUBHOCTb. [Ipumepsl

oTHoleHud. Onpeaenenue oTHoLEHUS nopsiaka. [Ipumepsl oTHOLIEHUH OpsAIKa: OOJIbIIE WIH



paBHO Ha YHMCHaX, ObITh MOJAMHOKECTBOM Ha MHOXECTBAX, JIEKCUKOTpaUIECKU MOPSIOK Ha
CJIOBAX.

11. OtHomenne »skBUBaTEHTHOCTH. OmpeneneHue (akTOp MHOXKECTBA IO OTHOIICHHUIO
SKBUBaJIEHTHOCTH. [Ipumepsl.

12. Tlonatue o ¢GyHKIMOHATBLHOM OTHOIIeHUH. OmpeneneHus (QYHKUMH U OTOOpakeHus,
koMmmo3urus  (pyHknuid. Teopema 00 accoOMaTHBHOM CBOWCTBE OMNEPAMUA  KOMITO3UIIUU
OTOOPaKCHHIA.

13. CrnocoObl 3amanust ¢yHknuii. Tabmuma ¢GyHKIUMA, 3aJaHHOM HAa KOHEYHOM MHOJKECTBE.
I'paduk dynkiuu. Yucnao pa3nuyablx GYHKIUNA U 0TOOpaKeHHMI HA KOHEYHOM MHOXKECTBE B
KOHEYHOE MHOKECTBO (C JI0Ka3aTeIbLCTBOM).

14. Omnpenenenue oOpa3a TOIMHOXKECTBA OTHOCUTENbHO GyHKIHH. Teopema 00 o00paze
00BEIMHEHUS U MEePECeUeHus OIMHOKECTB OTHOCUTENLHO OTOOPasKEeHUSI.

15. Onpenenenne npoobpaza MOJIMHOXKECTBA OTHOCUTENBbHO (GyHKIMU. Teopema o mpooOpase
O0BETUHEHUSI W MEPECeUEHUs MMOAMHOKECTB OTHOCHTEIBHO OTOOPaKECHUSI.

16. Onpenenenne odpasza u mpoodpasza MOJIMHOKECTBA OTHOCUTENBHO (PyHKIMU. TeopeMbl 00
oOpase nmpooOpa3za u mpoodpasze odpasa MoAMHOKECTBA OTHOCUTEIBHO (PYHKITUH.

17. CaoiicTBa oTOOpaskeHUs — OBITh HMHBEKLHUEH, clopbekuuedl u Ouekuumeit. Teopema o
KOMITO3UITUU UHBEKIIUMN.

18. CgoiicTBa oTOOpakeHHMs] — OBITh MHBEKIIMEH, CIOpbhekinmer u Ouekiueidr. Teopema o
KOMITO3UIMH CIOPBEKIIUM.

19. Teopema 0 OGueKTHBHOCTH OTOOpaxeHus f:A ->B, /1 KOTOPOro CyliecTByeT 0ToOpakeHue
g: B ->A c cootHomenusimu g= f=1, u f =g =13.

20. IloHATHE O PaBHOMOIIHOCTH MHOXkeCTB. CueTHble MHOECTBa. TeopemMa O CUETHOCTH WU
KOHEYHOCTH OOBEAMHEHHS CUETHOTO YHCIa KOHEYHBIX MHOXecTB. [Ipumep mnpumeHeHUs
TEOPEMBI K JI0Ka3aTeNbCTBY CUETHOCTH MHOXKECTBA BCEX CJIOB HAJl KOHEYHBIM aJI(aBUTOM.

21. IloHatue o paBHOMOIIHOCTH MHOXecTB. CueTHbIE MHOXECTBa. TeopeMa O CYETHOCTH
CUYETHOT0 OOBEAMHEHHUS CUETHBIX WJIM KOHEYHBIX MHOXKECTB. [Iprmep mpuMeHEeHUsI TeOpeMbl K
J0KA3aTeNIbCTBY CYETHOCTH MHOXECTBA BCEX KOHEUYHBIX MOJMHOYKECTB B MHOYKECTBE BCEX CJIOB
HaJ KOHEYHBIM an(aBUTOM.

22. lloHaTtne O pPaBHOMOIIHOCTH MHOXecTB. CueTHble MHOXeECTBa. TeopeMa O CYETHOCTH
MIPOM3BE/ICHUSI CUETHBIX MHOXeECTB. J[0Ka3aTeabCTBO CUYETHOCTH MHOKECTBA PAllMOHAIBHBIX
YHUCEel.

23. MomHocTh KOHTHHYYyMa. Teopema KaHTOpa 0 HECUETHOCTM MHO)KECTBA TOYEK HA OTPE3KE

[0:1].



24. [lonsiTue paBHOMOIIHOCTH MHOKecTB. Teopema Kantopa - bepHiTeliHa 0 paBHOMOIIIHOCTH
JIBYX MHOXeECTB (0e3 jgokazarenbcTBa). [Ipumepsl qokazarenbcTBa paBHOMOITHOCTH HEKOTOPBIX
MHOXECTB C WCHOJb30BaHUeM TeopeMmbl KanTtopa-bepHimTeiina (Hampumep, MHOXKECTBa
nercTBUTenbHBIX yncen R u orpeska [0;1]).

25. Teopema Kantopa o ToM, uto MHO)kecTBO P(A) Bcex mOJAMHOKECTB HEKOTOPOTO MHOKECTBA
A ©Oonee MmomHO, yeM MHOXecTBO A. IIpuMmeHeHue 3Toil TeopeMbl A JI0Ka3aTeIbCTBA

HECUYCTHOCTH MHOXECTBA BCCX A3BIKOB C KOHCYHBIM aJ'I(i)aBI/ITOM.

Bomnpocsl 2-ro cemecTpa:

Mampuywl, onpedenumenu, cucmemvl IUHEUHBIX YPAGHEHULL

1. CucreMbl JNMHEWHBIX YypaBHEHUI. OKBUBAJEHTHOCTb CHUCTEM YpPaBHEHMU.
[IpeoOpazoBanmst ['aycca. DOKBHBAJICHTHOCTh CHCTEM  YpPaBHCHMH TpH
npeoOpazoBanusax [aycca. PemieHue cucteM JHHEWHBIX ypaBHEHUH METOAOM
I'aycca.

2. Omnpenenurens Matpuupl. Onpenenenue. Onpenenurenb MaTpul] BTOPOro u
TpeTbero nopsakoB. CBOWCTBA ONIPEAECTUTENS.

3. Onpenenurens matpuisl. Onpenenenue. CBONCTBA OINpeAeIUTeNs: MaTpulia C
HYJIEBOIl CTPOKOH, IIEpeMEHa JBYX CTPOK MECTaMH, MaTpulia ¢ JByMs PaBHbIMU
CTPOKaMHU.

4. Onpenenutens Matpuilpl. OnpeneneHue. CBOWCTBA OMPEACTUTENS: U3MEHEHUE
ompeaenuTens npu npeodpazoBanusx ["aycca.

5. Onpenenurens Marpunbl. Onpenenenue. OnpenenuTenb TPaHCIOHMPOBAHHON
MaTpHULIBI.

6. Teopema 0 pa3yIOKEHUU OMPEISTUTEINS M0 MEPBON CTPOoKe (0e3 T0Ka3aTesIbCTBa).
TeopemMbl O pa3NoOKEHUM OMPEICNUTENsT MO TMPOU3BOJIBHON CTPOKE WU
MIPOU3BOJIHLHOMY CTOJIOITY.

7. Pemenue cucteMbl ypaBHeHni metoaoM Kpamepa. @opmyna Kpamepa.

8. Cucrema JMHEWHBIX YpaBHEHUM, YHCIO pEIIEHUWH YypaBHEHHUs. Teopema

Kponekepa-Kaneniau o yncie peleHnii CucTeMbl TUHEHHBIX YpaBHEHUH.

Dnemenmyl aHATUMUYECKOU 2e0MempuU
9. IlonsaTne BeKTOpa B TPEXMEPHOM MpOCTpaHCTBE. PaBeHCTBO BekTOpoB. Omnepauuu HaJ
BekTopamu. [Ipoekuusa ogHoro Bekropa Ha apyroil. CBOMCTBA MPOEKUMU BEKTOpOB. CKanspHOe

MIPOU3BEJICHUE BEKTOPOB U €r0 CBOMCTBA.



10. IlpsmoyrosipHas cucTeMa KOOpJAMHAT B TPEXMEPHOM IIPOCTPAHCTBE. BbIpaskeHne CKaasipHOTro
MPOMU3BEJICHNSI BEKTOPOB 4Ye€pe3 KOOpJIHUHAThl BEKTOpOB. JlnnHa BekTopa. PaccrosHue mexny
ABYMSA TOYKaMH.

11. [IpsimoyronbHass cUCTEMa KOOPAMHAT B TPEXMEPHOM IIPOCTPAHCTBE. BrlpaxeHue
CKAJIIPHOTO TIPOU3BEACHUS BEKTOPOB Yepe3 KOOPAMHATHI BEKTOPOB. BbluncieHue yria
MEXy BEKTOPaMU 4€pe3 CKaIsIPHOE IPOU3BEICHHE.

12. [TapameTpuueckoe ypaBHEHHME NPSIMOW HA IUIOCKOCTH M B NPOCTPAHCTBE, 3aJJaHHOE

TOYKOM U HaIllpaBJIAIOIIUM BEKTOPOM.

13. YpaBHEHME NPSAMON Ha TUIOCKOCTH, 3aJaHHOU JByMsI TOUKaMH.
14. YpaBHeHHE NIPSIMON B HOPMAJIBHOM BHJie. POpMyIia pacCTOSTHUSA OT TOYKH J0 NPSMOM.
15. VYpaBHeHHE TIpSIMOM Ha TUIOCKOCTH B 00meM Buje. Teopema O BEKTOpe

MEPICHIUKYISIPHOM K MPSMOIA.

16. YpaBHeHHe MPSIMOI Ha TIOCKOCTH. BhIunciieHue yria Mexy IByMs IpSMbIMU
17. VYpaBHeHUe OucceKkTpuc yria, 00pa30BaHHOTO JIBYMs MEPECEKAIOIIUMUCS MPSIMBIMHU.
18. VYpaBHEeHHE NPSIMON, NPOXOIALIEH 4Yepe3 3aJaHHYI0 TOUYKY M NEPHEHAUKYJSIPHOM K

3aIaHHOM TIPSIMOM.

19. [Tapamerpuueckoe ypaBHeHue npsiMod B . Otpe3ok. Teopema o JeleHUH OTpE3Ka B
JTAHHOM OTHOIICHUHU.

20. [TapameTpuueckoe ypaBHEHUE TJIOCKOCTH, 33JJaHHOE€ TOYKOW M JByMSI BEKTOpPaMH, HE

JIe)KAIUMH Ha OJTHOM MPSIMOIA.

21. VYpaBHEHHE IUIOCKOCTH B B HOpMaJIbHOM Buae. Dopmysa pacCTOSHUS OT TOUKH O
IJIOCKOCTH.

22. YpaBHEeHHeE IJIOCKOCTH B , TPOXOIALICH uepe3 Tpu 3aJaHHbIE TOUKH.

23. OO11ee ypaBHEHHE TUNIOCKOCTH. TeopeMa 0 BEeKTOpe MEPHEeHUKYIISIPHOM K IIOCKOCTH.

24. YpaBHEeHME III0CKOCTH B . BekTop, NepneHAuKyIsSpHbIN K TNIOCKOCTH. Bpruncnenue yria

MEXIYy TBYMS IJIOCKOCTSIMHU.

25. [TapameTpuyeckoe ypaBHEHHE NPSMOM, NPOXOIAUIECH dYepe3 3aJaHHYI TOYKY U
MEPIEHIUKYISIPHOM K 3a/1aHHO MIIOCKOCTH.

26. Teopema 0 paccTOSTHUM OT TOYKH J0 MPSAMOM, 3aJaHHON MapaMeTPUYECKUM YPAaBHEHHEM
B IIPOCTPAHCTBE.

27. Teopema 0 TeOMETPUUECKOM CMBICIIC MOJYJS ONpPEACIUTeNsT B pa3MepHocTd 2 U 3 (¢

JI0Ka3aTeIbCTBOM B Pa3MEPHOCTH 2).

Dnemenmul TuHelHOU aneedpvl

28. Onpenenenye U NpUMephl TMHEUHBIX BEKTOPHBIX IPOCTPAHCTB.



29. OHpeIICJ'ICHI/Ie JIMHEHMHO HE3aBHCUMBIX U JIMHEMHO 3aBHCHMBIX CHCTEM BCKTOPOB.
TeopeMa O BBIPpAXXCHUH OAHOI'0 U3 BEKTOPOB B CUCTCME JIMHEIHO 3aBHUCHUMBIX BCKTOPOB 4YCPE3

OCTAJIBHBIC BEKTOPHI.

30. Anrebpa matpuil. CBOHCTBA CJIOKEHHS M IPOU3BEACHUS MAaTPHIL.
31. Onpenenenne oOpaTHON MaTpPHUIIbl. AJITOPUTMBI HAX0XKIEHUS 0OpaTHON MaTpPHUIIBL.
32. [lonsiTue o Oa3zuce JHMHEHHOrO BEKTOPHOro IMpocTpaHcTBa. (CBONCTBA CHCTEMBI

0a3ucHbIX BeKTOpoB. KoopnumHaTel BekTopa B 3amaHHOM Oazuce. Ilonstue pasmepHocTH
BEKTOPHOI'O IIPOCTPAHCTBA.
33. Omnpenenenue JIUMHEMHOro omepaTopa. Marpuia JMHEHHOrO OIeparopa B 3aJaHHOM

0azuce. [Ipumep: MOBOPOT IIIOCKOCTH.

6. YueOHO-MeTOAMYeCKOEe U MH(POPMALTMOHHOE o0ecneyeHre JUCIUIIIMHBI
6.1. CIMCOK HCTOYHUKOB U JINTEPATYPbI

a) OcHOBHas UTEpaTypa

1. Edumosa E.A. Anre6pa. — M.: PITY, 2013. http://elib.lib.rsuh.ru/elib/000008557

2. COOpHHK 3a/1a4 110 aHATUTUYECKOM reOMETpUH U JIMHEHHOH anredpe : yueoHoe nmocobue / JI.
A. Bexnemumiesa, /1. B. bexiiemumes, A. 1O. [Tetposuy, U. A. UyGapos ; mox penakiueit /1.
B. benemumeBa. — 7-e uzn., crep. — Cankr-IlerepOypr : Jlans, 2019. — 496 ¢. — ISBN
978-5-8114-4577-6. — Tekcr : aneKTpoHHbIH // JIaHb : 2MeKTPOHHO-OMOIMOTEYHAs CCTEMA.
— URL.: https://e.lanbook.com/book/122183.

0) JlomonHUTENBEHAS TUTEPATYpa

1. llluxanoBuu FO.A. Beenenue B Marematuky. — M.: Hayunsiit mup, 2005 (c. 55-120; 173-

308; 314-325).

2. IIpockypsikoB B.M. CoopHuk 3amau no nuneitHo# anredpe. M.: Hayka, 1970.

6.2 [lepeyeHp pecypcoB HHPOPMAIIMOHHO-TEIICKOMMYHHUKAIIMOHHOM ceTH «HTepHeT»
1. http://isdwiki.rsuh.ru/moodle/course/view.php?id=11

2.  http://www.wolframalpha.com/

7. MaTtepuajibHO-TeXHHYECKOe o0ecrevyeHne TUCHUIINHBI
VY4eOHbIif KJ1acc ¢ XOpoIen JOCKOH, KOMITBIOTEPOM U BUICOTIPOCKTOPOM.

1. Windows
2. Microsoft Office

3. Adobe Master Collection



4. AutoCAD

5. Archicad

6. SPSS Statisctics

7. OC «Anbt OOpazoBaHue)
8. Visual Studio

9. Adobe Creative Cloud

8. O0ecneyenune 00pPa30BaATEIHLHOIO MPOIECCA JIJISl JIUI ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMM 3/10POBbS1 1 HHBAJIU/I0B

B xone peanuzanuu JUCHUIUIMHBI HMCHOJB3YIOTCS CJCAYIOIIME JIOMOJHUTEIbHBIE METO/bI
00yd4eHHsI, TEKYIIEero KOHTPOJIS YCIEBAEMOCTH M MPOMEKYTOYHOM aTTECTAIMH OOyYarOIIUXCs B
3aBUCUMOCTH OT UX UHAUBUAYAIBHBIX OCOOCHHOCTEH:

© JUIA CJENbIX M cHa0OBUIALIMX: JIEKUMU O(OPMIISIIOTCA B BUJIE 3JIEKTPOHHOIO JOKYMEHTa,
JOCTYIHOI'O € ITOMOIIBIO KOMITBIOTEPA CO CIIELUAIN3UPOBAHHBIM IIPOTPAMMHBIM 00€CIIEUEHUEM;
IIMCBbMEHHBIC 3aJJaHUs BBIIOJIHAIOTCA HAa KOMIIBIOTEPE CO CIELUAIM3UPOBAHHBIM ITPOrPAMMHBIM
o0ecrie4yeHneM WM MOTYT OBITh 3aMEHEHbI YCTHBIM OTBETOM; 00eCIeunBaeTCs UHANBHyaIbHOE
paBHOMepHOe ocBenleHne He MeHee 300 JroKe; /7S BBIIOJIHEHUS 3a/laHusl IPU HEOOXOIUMOCTH
IPEe0CTaBIIAETCS YBEIMUMBAIOLIEE YCTPOUCTBO; BOSMOYKHO TaKXKE UCIIOJIb30BaHUE COOCTBEHHBIX
YBEJIMYMBAIOLIMX YCTPOMCTB; MUCBMEHHbIE 3aJaHUs O(QOPMIISIIOTCA YBEIMUYEHHBIM HIPUPTOM;
9K3aMeH M 3a4€T MPOBOIATCS B YCTHOW (hOpME WM BBHIMOJHAIOTCA B MUCbMEHHOH (Qopme Ha
KOMIIBIOTEDE.

© JUISL TIIyXHX M CIAOOCHBIIAIUX: JEKIUH O(QOPMIISIOTCS B BHJE DJICKTPOHHOTO JOKYMEHTa,
nub0 TpeAocTaBisieTcss 3BYKOYCHJIMBAIOLIAs ammaparypa WHIAUBUAYAIbHOTO TOJIb30BaHUS;
MUCbMEHHBIC 33aJ]aHHs BBITIOJIHIIOTCA HAa KOMIIBIOTEPE B MHCbMEHHON (hopMe; dK3aMeH H 3auéT
MPOBOAATCS B NUCHbMEHHOW (opMe Ha KOMIIBIOTEpPE; BO3MOXKHO IpoBelcHHE B (opme
TECTUPOBAHUS.

* U1l JIML ¢ HapyUICHUSMU OMOPHO-IBUTATEIBHOIO armapara: JEeKUUH OPOpPMIISIOTCS B BUEC
3JIEKTPOHHOI'O JIOKYMEHTA, JAOCTYIHOTO C IMOMOILIBIO KOMIBIOTEPA CO CHEHUATU3UPOBAHHBIM
pOrpaMMHBIM oOecliedeHreM; NHCbMEHHbIC 3a/laHusl BBIMOJHAIOTCS Ha KOMIIBIOTEPE CO
CHETMATM3UPOBAHHBIM MIPOTPAMMHEIM 00€CIICYCHHEM; PK3aMEH M 3a4€T MPOBOMISTCS B YCTHOM
(dhopMe WM BBIIOJTHSIOTCS B TUCBbMEHHON (hopMe Ha KOMITbIOTEpE.

[Tpu HEOOXOIMMOCTH MPEyCMaTPUBACTCS YBEIWYCHNE BPEMEHH I TOJrOTOBKU OTBETA.

IIponenypa npoBeaeHHUs MPOMEKYTOUHOM aTTeCTalMM AJIs OO0y4aroIUXCs yCTaHABIMBACTCS C
y4€TOM MX MHIUBUAYAIBHBIX NMCUXO(PU3NUECKUX ocoOeHHocTell. [IpomexxyTounas arrectanus
MO’KET IIPOBOJUTHCS B HECKOJIBKO JTAIlOB.

[Ipu mnpoBeneHHH NPOLEAYPHl OICHUBAHUS PE3YJIBTATOB OOYYEHHUS IpeIyCMaTpPUBACTCS
UCMOJIb30BAaHUE TEXHUYECKUX CPEICTB, HEOOXOAMMBIX B CBA3M C HHIUBUAYaJIbHBIMU
0COOEHHOCTSIMH O00YYaroIuXcs. DT CPEACTBA MOTYT OBITh NMPEIOCTABICHBI YHUBEPCHUTETOM,
WINA MOTYT MCII0JIb30BaThCs COOCTBEHHbIE TEXHUUECKUE CPE/ICTBA.



HpOBe,[[eHI/Ie npoucaypbl OUCHUBAHUA PE3YyJIbTATOB 06y‘-ICHI/I$I JAOITYCKACTCA C UCIOJIb30BAHHUEM
JUCTAaHIIMOHHBIX 06p330BaTeJ'IBHI)IX TEXHOJIOTHH.

ObecneunBaeTcs AOCTYN K HWHGOPMAIMOHHBIM U OuOIMOrpauyeckuM pecypcaMm B CETH
WnTepHer mis kaxzaoro oOywaromierocss B gopmax, aJaNTHPOBAaHHBIX K OrPAaHUYCHHSIM HUX
3JI0POBbS U BOCIIPUATHUS MH(OPMAIIH:

JUISL CIeNbIX M cHaboBUIAIIMX: B MEYaTHOM ¢opMme yBenudeHHbIM IpupToM, B (opme
AJIEKTPOHHOT'O IOKyMEHTa, B hopMme aynnodaiina.

* JUTSI TITYXHMX ¥ clTabocablIamux: B neyaTHoi ¢popme, B hopMe JIEKTPOHHOTO TOKYMEHTA.

* IIs1 00y4aronuxcs ¢ HapyIICHUSIMH OMOPHO-JBUTATEIBLHOTO ammapara: B meyaTHou (opme, B
(dhopme 2IEeKTPOHHOTO JTOKYMEHTa, B popMme ayanodaiina.

Y4eOHble ayAUTOpPHH ISl BCEX BHJIOB KOHTAKTHOW M CaMOCTOSTEIbHON pabOTHI, Hay4yHas
OMOIMOTEKAa W WHBIC TMOMEIIECHUS JUIsl OOyYEeHHsI OCHAIEHBI CICIHATIBHBIM 000PY/IOBAaHUEM U
y4eOHBIMU MECTaMH C TEXHUYECKUMU CPECTBAMHU O0YUYECHHUS:

* JUISL CIIENIBIX U CIa0OBUASAIIMX: YCTPOHCTBOM JUUIsl CKAHUPOBAHUS U YTeHUs ¢ Kamepoil SARA
CE; nucnneem bpaitnsg PAC Mate 20; npunrepom bpaiinst EmBraille ViewPlus;

JUISL TIOYXUX W CJIA0OCIHBIIIAINAX: AaBTOMATU3UPOBAHHBIM pPabOYMM MECTOM ISl JIFOJCH ¢
HapYIICHUEM CIyXa U CIa0O0CIHbIIANINX; aKyCTUYECKHI YCUIIUTENh U KOJIOHKH;

JUIsE 00yYaromMXCsl C HapyUIECHUSIMH ONOPHO-IBUTATEIbHOTO almapara: MepelIBUKHBIMU,
perynupyeMbIMu  dproHoMuueckuMu  mapramu  CU-1;  KOMIBIOTEpHOM  TEXHHMKOHW €O
CHeIHabHBIM ITPOrPAMMHBIM 00€CTIeUeHUEM.

9. MeToan4eckue MaTepuaJibl
9.1. IInanbl ceMUHAPCKUX 3aHATUN

Tema 1. (8 4.) AnreOpa MHOXKECTB

Heﬂb 3AHAMULL YCBOUTH OCHOBHBIC ITOHATHA TCOPUN MHOKCCTB U onepaunﬁ HaJa MHOXKCCTBAMU,
COOTHOHMICHUA MCKIY OonepanusiMi 1 OCHOBHBIC METO/IbI BBIYHCIICHUH TCOPECTUKO-
MHO>KECTBCHHBIX BHIYHCIICHHU.

dopma npoBeieHus — 00CyXkJIeHHEe, PeLIeHne 3a1a4, OIpoc.
Bormpocs! 151 06cyxaeHus:
Yo Takoe MHOXKECTBO, U KaKH€ €CTh CIIOCOOBI 3aJJaHNsl MHOXKECTB?

I[JISI 4Cro HY>XHbI OIICpaliuy Hal MHOXKECTBaMu?

KoOHTpoJIBHBIE BOIIPOCHI:
1. IToHsATHST MHOXKECTBA, IIOJMHOXKECTBA, PaBEHCTBA MHOeCTB. CriocoObl 3a7aHNsl MHOKECTB.
Onepanuu Hajg MHOXecTBaMu. COOTHOIIEHHS MexX 1y onepaiusiMu. CriocoObl J0Ka3aTenbCcTBa

COOTHOUICHUHN MEXKY OIEPaALUSIMHU.

2. byneBa anreOpa Bcex MOJMHOXECTB HEKOTOPOTO MHOXKECTBA. AKCHOMBI OYJIEBOW alreOphI.




[Ipumeps! anreOpanueckoro A0Ka3aTeIbCTBA HEKOTOPBIX COOTHOLIEHUM MEXIY OlepalusiMu
TEOPHUH MHOYKECTB U3 AKCUOM.

3. TeopeTHKO-MHOKECTBEHHBIE CPENCTBA MOACINpoBaHus. [loHATHE TpOM3BENECHUS MHOXKECTB
A x B. Teopema o uucie snemeHToB B A x B uid koHeuHbIXx MHOXecTB A u B ¢
JI0Ka3aTeJIbCTBOM METOJOM II0JIHOM MaTeMaTU4eCKON UHAYKIIUH.

4. IlonsTe MHOXeECTBa Bcex noaMHokecTB P(M) MHokecTBa M. Uuncino anementoB B P(M) s

KOHEYHOTO MHOXeCTBa M (C 10Ka3aTeIbCTBOM).

CIuCOK UCTOYHUKOB M JIUTEPATYPHI:
1. Edumona E.A. Anre6pa. — M.: PITY, 2013.
2. llluxanoBuu FO.A. Beenenue B Marematuky. — M.: Hayunsriit mup, 2005 (c. 55-120;
173-308; 314-325).

MatepruanbHO-TEXHHYECKOEe 00ECIIeUCHHE 3aHATHS: aKaJeMHUECKas ayJUTOPHUS C XOPOIIeH
JTOCKOH.

Tema 2. (8 4.) DnemMeHThl KOMOMHATOPUKH
L]env 3ansimuii: HAYYUTHCS CYUTATH YUCIIO JIEMEHTOB B MHOKECTBAX, 3aJaHHBIX Pa3HBIMH
YCIIOBHSIMHU.
dopma npoBeieHus — 00CyKIeHHEe, PeIeHre 3a/1a4, OTPOC.
Bompockr miist o0cyxaeHust:

UTto Takoe MeTO/ MOJTHOW MaTeMaTHIYeCKON HHIYKIIHH?

KoHTtpoibHBIE BOIIPOCHL:
1. Pazmemenus u nepecranoBku. Onpenenenus u Gopmyinl. [IpuMeHeHne onpeaeneHuii K
3aJa4yaM 00 W3BJICUYEHUH LIAPOB U3 YPHBIL.
2. Coueranus. Onpenenenue u Gopmyisl. [Ipumenenne onpeaeneHuii K 3agadam 00
W3BJICYEHUH LIAPOB U3 YPHBI.
3. Yucno k-371eMeHTHBIX [TOJIMHOKECTB B MHOXKECTBE U3 N 3J1eMeHTOB. COOTHOILIEHUS

Mesx Iy urcnamu cogertanuii: C, = C™*, n CY. = C*, + C*', (c mokasaTenncTBamu).

4. MeTto noaHOM MaTeMaTUYECKON MHAYKLIUU. JloKa3aTeabCcTBO cooTHOMEeHus 1+3+5+. ..
+(2n-1)=n"2.
5. bunom Herotona. [lokazarensctBo. [Ipumepsr 6unoma Hetotona miis n= 2,3,4,5,6.

CIHCOK HCTOYHUKOB B JIMTCPATYPhI:

1. Edumona E.A. Anrebpa. — M.: PITY, 2013.




2. IluxanoBuu FO.A. Beenenue B matematuky. — M.: Hayunsiit mup, 2005 (c. 55-120;
173-308; 314-325).

MartepuanbHO-TEXHHYECKOE 00eCTICUeHIE 3aHATHS: aKaJIeMUUYECKasl ay TMTOPHS C XOPOIIIeh
JTOCKOH.

Tema 3. (8 4.) OTHOIICHUS U PYHKIIUN

L]env 3anamuil: yCBOUTh OCHOBHBIE TTOHATHUS OTHOIICHUS M (DYHKIMH, HAYYUTh MCIIOJIB30BATh

9TU MMOHATHUA IJI1 MOJACIIMPOBAHUS PA3JINIHBIX CHTyaHHﬁ.

dopma npoBeeHus — 00CykKIeHHEe, PeIeHNe 3a/1a4, OTPOC.

Bonpocs! muis o6cyxaenus:

UTto Takoe OTHOIIIEHUE, U KaK €r0 MOJICTUPYIOT B MaTeMaTUKe?

KoOHTpoOJIBHBIE BOIIPOCHI:

1.

10.

[ToHsATHE OTHOWICHHS M €ro TEOPETHKO-MHOXKECTBEHHAs Mozelb.  OrmpenerneHue
CBOWCTB  OWMHAPHBIX  OTHOIICHUH: CUMMETPUYHOCTh,  PEIICKCUBHOCTb,
TpaH3UTUBHOCTh. [IpumMepsl oTHomeHud. OrmpeneneHne OTHOIICHUS TOPSIKA.
[Ipumepsl  OTHOIICHWH TMOpSKA: OOJNbIIE WM pPaBHO HA YUCIAX, OBITH
MOJIMHOKECTBOM Ha MHOXKECTBAX, JICKCUKOTpaQpHUECKHUI MOPSIOK Ha CIOBaAX.
OTtHomenue >KBUBaNeHTHOCTH. Ompenenenne (pakTop MHOXKECTBA MO OTHOUICHHUIO
sKBUBajieHTHOCTH. [Iprmepsl.

[Monstre o GyHKIIMOHATEHOM OTHOMIEHUU. Onpesenenus GyHKINU U OTOOpaKeHUS,
koMmmo3uist  GyHknuii. Teopema 00 accoOlMaTUBHOM CBOWCTBE — OIEpaIUH
KOMTIO3UIINH OTOOPaKEHUH.

Cnoco0Obl 3amanus ¢yHkuuid. Tabnmuna ¢QyHKIAMA, 3aJaHHONM Ha KOHEYHOM
MHOXecTBe. ['paduk (ynknun. Yucino pasznuuHbix (QyHKIOUA W OoTOOpakKeHHWH Ha
KOHEYHOM MHOJKECTBE B KOHEUHOE MHOXECTBO (C JIOKA3aTEILCTBOM).

Omnpenenenne o0pa3a MOJIMHOXKECTBA OTHOCUTENbHO PpyHKIMu. Teopema 06 obpaze
O0BCTMHEHUST ¥ MEPECEUYCHUS TIOJAMHOXKECTB OTHOCUTEIHLHO OTOOPAKCHHUS.

Omnpenenenne mpooOpas3a MOAMHOMKECTBA OTHOCUTENbHO (yHKIMU. Teopema o
npooOpaze  0ObeAUHEHHUS U TepeceueHHs] TOJIMHOXXECTB  OTHOCHTEIBHO
OTOOpaXKCHHS.

OnpeneneHue obOpa3za W TpooOpaza IMOJMHOXKECTBA OTHOCHTEIBHO (DYHKIIHH.
Teopembr 06 06pa3e mpoodpaza u nmpoodpaze oOpaza MOJIMHOKECTBA OTHOCUTEIBHO
GyHKIHH.

CaoiicTBa oTOOpaskeHUs — OBITh HHBEKIINEH, CIOpheKInel u ouekueit. Teopema o
KOMITO3UITNH WHBEKIIHH.

CaoiicTBa oTOOpaskeHUsT — OBITh HHBEKIINEH, CIOpheKInel u Ouekueit. Teopema o
KOMITO3UITUH CIOPBEKIIHH.

Teopema o0 OuexktuBHOCTH OoTOOpaxkeHus f:A ->B, s KOTOpPOro CymecTByeT
otobpakenue g: B ->A ¢ cooTHomeHusamu ge =1, u f =g =15.

CHHCOK MICTOYHUKOB H JINTEPATYPHL:
Edumona E.A. Anrebpa. — M.: PITY, 2013.

[[nxanoBuu FO.A. «Benenue B Marematuxy» (c. 209-308; 3agauu k pazuenam).




3. Baiiatpo6 A.1O, I'annymkuna C. A. «DIeMeHTHl TEOPUH MHOXKECTBY» (C.26-44; 56-
60).

MartepuanbHO-TEXHUYECKOE OOCCIICUCHHUE 3aHATHUS: aKaJleMHUecKash ayJuTOpUs C XOpOoIIen
JOCKOH.

Tewma 4. (6 4.) MOIITHOCTH MHOKECTB

uejlb 3AHAMUN HAy4YUTBCA CPABHUBATH OeCKOHEYHbIE MHOKECTBA.

dopma npoBeieHus — 00CyKIeHHEe, PeIeHNE 3a/1a4, OTIPOC.

Bonpocs! 1uis 06cyxnenus:

Yro Takoe OECKOHEUHOE MHOXKECTBO?
Kakne MHOKeCTBa Ha3bIBAIOTCS PABHOMOIITHBIMU (C OJJMHAKOBBIM YHCJIOM 3JIEMEHTOB)?

I/ICTOpI/Iﬂ CO3aaHusd TCOPUHU MHOXKCCTB.

KoOHTpoJIBHBIE BOIIPOCHI:

1.

[lonsiTue 0 paBHOMOIIHOCTH MHOXeCTB. CueTHble MHOKecTBa. TeopeMa O CUETHOCTH
WIM  KOHEYHOCTH OOBEAMHEHHUS CUETHOTO 4YHMCJIa KOHEUHBIX MHOXECTB. I[Ipumep
IIPUMEHEHUsI TEOPEeMbl K JOKa3aTeJIbCTBY CUETHOCTM MHOXKECTBA BCEX CJIOB HaJ
KOHEYHBIM all(h)aBUTOM.

[lonsiTEe O PaBHOMOIIHOCTH MHOXeCTB. CUETHbIE MHOXECTBa. Teopema O CUETHOCTHU
CUYETHOTO OOBEAMHEHUS CUCTHBIX WJIM KOHEYHBIX MHOXECTB. llpuMep mnpuMeHeHus
TEOpEMBbl K JO0KAa3aTeJbCTBY CYETHOCTH MHOYKECTBA BCEX KOHEYHBIX IOJAMHOMKECTB B
MHOYECTBE BCEX CJIOB HaJ] KOHEYHBIM a1()aBUTOM.

[lonsiTHE O PaBHOMOIIHOCTH MHOXeCTB. CUEeTHbIE MHOXECTBa. Teopema O CUETHOCTH
IIPOM3BENEHUSI  CUETHBIX MHOXECTB. JlOKa3aTeabCTBO  CYETHOCTHM  MHOXKECTBA
palMOHAIBHBIX YHUCEIL.

Momnocts kKoHTHHYyMa. Teopema KaHTOpa O HECYETHOCTM MHOXKECTBA TOYEK Ha
otpeske [0;1].

[Tonsstue paBHOMOIIHOCTM MHOXKeCTB. Teopema Kanropa - bepHuureitHa o
PaBHOMOIIIHOCTH JBYX MHOXecTB (0e3 mokaszarenbcTBa). llpumepsl okazaTenbcTBa
PaBHOMOIIIHOCTH HEKOTOPBIX MHOXXECTB C HCIOJb30BaHMEM TeopeMbl KaHTopa-

bepHuiTeiina (HanpuMep, MHOXKECTBA JICHCTBUTENBHBIX Yrces R u otpeska [0;1]).

Teopema Kanropa o Tom, 4yTo MHOXecTBO P(A) Bcex NMOAMHOXKECTB HEKOTOPOTO
MHOKeCTBa A OoJjiee MOIIHO, YeM MHOXecTBO A. [IpuMmeHeHue 5Toi Teopembl AJis
JI0Ka3aTeIbCTBA HECUETHOCTH MHOXKECTBA BCEX SI3BIKOB C KOHEYHBIM al(haBUTOM.

Crrcok UCTOYHHUKOB U JIUTEPATYPHI:
1. Edumona E.A. Anre6pa. — M.: PITY, 2013.
2. HluxanoBud F0.A. «Benenue B mareMaTuky» (c. 196-208; 3amaun k pazaenam).
3. Baiintpo6 A.1O, N'annymkuna C. A. «JIeMeHTHI TEOpUU MHOXKECTBY (c.44-50;

60-62).

MartepruanbHO-TEXHHYECKOEe 00CCIICUCHHE 3aHATHS: aKaJeMHUECKas ayJUTOPHUS C XOPOIIeH
JTOCKOH.




Tema 5. (10 4.) Pemenne cuctem JTUHEHHBIX YpaBHEHHM

L]env 3ansamuii: ycBOUTh OCHOBHBIE METO/IbI PEIICHUS TMHEHHBIX YPaBHEHUH.

dopma npoBeieHUs — pelleHHe 3aa4, OIpoc.

KoHTposbHbIE BOIIPOCHI:

1.

Cucrempl  JIMHEHHBIX  ypaBHEHMH.  OKBHUBAJEHTHOCTh  CHUCTEM  yYpaBHEHHUHU.
[Ipeo6paszoBanus ["aycca. DKBUBaJIGHTHOCTh CUCTEM YPaBHEHHI MIPH MpeoOpa3zoBaHUIX
lNaycca. Penienne cucreM JIMHEMHBIX ypaBHEHUN MeTo10M ["aycca.

Onpenenurens matpuubl. Onpenenenue. OnpeaennuTens MaTpull BTOPOro U TPETHETO
nopsakoB. CBOICTBa OIIPEIEIUTES.

Onpenenurens MaTpullpl. Onpeaenenue. CBONCTBa ONMPEACIUTEINS: MAaTPULIA C HYJIEBOM
CTPOKOH1, IepeMeHa JIByX CTPOK MECTaMH, MaTPULIA C ABYMsI paBHbIMU CTPOKAMHU.
Onpenenurens wMatpunbl. Onpeznenenue. CBOWMCTBA ONPENCNHUTENA: HU3MEHEHUE
olpeaenuTeNs npu npeodpasopanusx ['aycca.

Onpenenurens wmatpunbl. Omnpenenenue. OnpenenuTens TPAaHCIOHUPOBAHHOU
MaTpHIIbI.

Teopema 0 pa3ioeHUM ONpeNeNuTeNsl MO MepBOiMl cTpoke (0e3 MoKa3aTenbCTBA).
Teopembl 0 pa3noKEHUH OINPEAETUTENS 110 IPOU3BOJIBHOM CTPOKE WM IPOU3BOIBHOMY
CTOJIOITY.

Pemenue cucremsl ypaBHenuid metonoM Kpamepa. @opmyia Kpamepa.

CucreMa JNIMHEHHBIX ypaBHEHUH, 4MCIIO pelieHuil ypaBHeHus. Teopema Kponekepa-
Kanemnu o 4ucie pemeHnii CUCTEMBI JINHEWHBIX YPAaBHEHUM.

CHucoK UCTOYHUKOB M TUTEPATYPHI:
Edumona E.A. Anrebpa. — M.: PITY, 2013.

beknemumena JI. A.lletpoBuu A.}O., UybGapos WMN.A. COopHuK 3amad 10
AHATTMTHYECKON reoMeTpHH 1 TnHerHou anredpe (c.131-135; 160-173).

MaTtepuanbHO-TEXHUYECKOE OOCCIICUCHHUE 3aHATHUS: aKaJleMHUecKasi ayJuTOpUs C XOpOoIIen
JOCKOH.

Tema 6. (8 4.) Anredpa mMaTpuil

L]env 3ansamuti: 0CBOUTH OCHOBHBIE ONEpALlUU HAJl MATPULIAMHU U UX IIPUMEHEHHUE.

dopma npoBeieHus — 00CyKIeHHE, PEelIeHNE 3a/1a4, OTPOC.

Bonpocs! st 06cyxaeHus:

Martpwuiia, Kak THIT JAaHHBIX U YA00CTBO €TI0 UCITOJIH30BAHUS.

KOHTpOHLHBIe BOIIPOCHI:

1. Anre6pa matpuu. CBONCTBA CIIOKEHUS U POU3BEICHUS MAaTpHII.

2. Ormpenenenre 0OpaTHOW MaTPHUITbL. AJTOPUTMBI HAXOXKJICHHUS 0OpaTHOM MaTPHIIBI.




Crrcok UCTOYHHUKOB U JIUTEPATYPHI:
1. Edumona E.A. Anre6pa. — M.: PITY, 2013.
2. bexnemuiesa JI. A., Ilerposuy A.1O., Uy6apos U.A. COopHUK 3a1a4 110

AHATMTUYECKON TEOMETPHH U JIMHEeWHOU anredpe (c.138-147).

MartepuanbHO-TEXHUYECKOEe 00eCTIeUeHHE 3aHATUS: aKaJeMHUYecKas ayJUTOPHUS C XOpPOIIeH
JIOCKOH.

Tema 7. (16 4.) DeMEeHTHI aHATUTHIECKON T€OMETPUHI
L]env 3anamuil: HAYIUTHCSI MOJICTTMPOBATH M PEIIATh TEOMETPUICCKUE 3a1aUH
anreOpandecKuMU CpeaCTBaMHU.

dopma npoBeieHUs — pelIeHre 3a1a4, Ompoc.

KoHTpoJIbHBIE BOIIPOCHI:

1. ITonssTue BekTOpa B TPEXMEPHOM INpocTpaHcTBe. PaBeHcTBO BekTOpoB. Omnepanuu Haj
BekTopaMu. [lpoekuus ogHOro BekTOopa Ha Apyroil. CBONCTBAa MPOEKIHUU BEKTOPOB.
CkansipHO€ ITPOU3BE/IEHNE BEKTOPOB U €r0 CBOWCTBA.

2. IlpsMoyronpHas cucTeMa KOOPAMHAT B TPEXMEPHOM IPOCTPaHCTBE. BbIpaxkeHne ckaasipHOro
IIPOU3BENICHUsl BEKTOPOB 4epe3 KOOpAUHATBHI BEKTOPOB. [lnrHa Bekropa. PaccrosiHue mexnay
JBYMsI TOUKaMHU.

3. IIpsMoyrosbHas cucTeEMa KOOPAMHAT B TPEXMEPHOM IPOCTPAHCTBE. BhIpakeHne CKaasipHOro
IIPOU3BEJCHUSI BEKTOPOB Yepe3 KOOPANHATHI BEKTOPOB. BrIunciaeHue yria Mex1y BEKTOpaMu
4yepes3 CKAIIPHOE IIPOU3BEICHHUE.

4. TlapameTpuueckoe ypaBHEHHE MPSIMOM Ha TJIOCKOCTHU U B MPOCTPAHCTBE, 33JJAaHHOE TOUKOU 1
HaIIPaBJSIOIIUM BEKTOPOM.

5. VYpaBHeHHUE NpsMOIl Ha TIJIOCKOCTH, 3aJJaHHOM JBYMsI TOUKaAMH.

6. YpaBHeHue NpsMoi B HOpMaJIbHOM BHUie. PopMysia pacCTOSHUS OT TOUKH J10 MPSMOIA.

7. YpaBHeHue NpsMOM Ha INIOCKOCTH B 0011eM Buje. Teopema 0 BEKTOpE NEPIEHAUKYIIIPHOM K

IPSAMOM.

8. YpaBHEeHHE NPSIMON HA IJIOCKOCTH. Bhruncienue yria Mexay AByMs IPSIMbIMU

9. VYpaBHeHHe OUCCEKTPHUC yTria, 00pa30BaHHOIO JABYMS MEPECEKAIOIIUMHUCS MPSIMBIMH.

10. YpaBHeHHE NPSIMON, IPOXONAIIECH 4Yepe3 3aJaHHYI0 TOUKY M INEPHEHIUKYISAPHOW K
3aIaHHOM IIPSIMOIA.

1. [TapameTpudeckoe ypaBHeHue npsmoil B . Otpe3ok. Teopema o neneHun oTpe3ka B

JaHHOM OTHOIIICHHH.

12. [lapameTpuueckoe ypaBHEHHUE IUIOCKOCTH, 33JaHHOE TOYKON M JBYMsI BEKTOpaMH, HE




JeXKaIMMU Ha OJHOU IPSIMOM.

13. VYpaBHEHHE IUIOCKOCTM B B HOPMaJIbHOM BHje. PopMyra pacCTOSHUA OT TOYKH 10
IUIOCKOCTH.

14. VYpaBHEHHE IIIOCKOCTH B , IPOXOIALIEH UeEpe3 TpH 3aJaHHBIE TOUKH.

15. O01ee ypaBHEeHUE IOCKOCTU. Teopema 0 BEKTOpe NEPIICHINKYISIPHOM K IJIOCKOCTH.

16. YpaBHEHHE IIJIOCKOCTH B . BEKTOp, EpIIeHINKYIIAPHBIN K IUIOCKOCTH. Bbruncienue yria

MEX]Ty IBYMSl TUIOCKOCTSIMH.
17. [lapameTpuueckoe ypaBHEHHE NpPSIMOH, NPOXOIAUIEH dYepe3 3aJaHHYI0 TOYKYy U
NEPIEHIUKYISIPHOM K 3aJaHHOM IJIOCKOCTH.
18. Teopema 0 paccTOSITHUM OT TOYKH J0 NMPSAMOU, 3aJAHHON MAPaMETPUYECKUM YPAaBHEHHEM
B IIPOCTPAHCTBE.
Cucoxk UCTOYHHMKOB U JIUTEPATYPBI:
1. Edumona E.A. Anre6pa. — M.: PITYVY, 2013.
2. bexnemumena JI. A. Ilerposud A.1O., Uy6apos N.A. COopHHK 33124 11O

aHAIMTUYECKON TeOMETPHUHU U JIMHEHHOH anredpe(c.7-53).

MartepuanbHO-TEXHUYECKOE OOCCIICUCHHUE 3aHATHS: aKaJleMHUecKash ayJuTOpUs C XOpOoIen
JOCKOH.

Tema 6. (8 4.) DnemMeHThl JTUHEHHOU anreOpbl

L]env 3ansimuii: OCBOUTH TIOHATHS JTHHCWHOH anreOphl U HAYIUTHCS HX TIPUMEHSTh.
®dopma npoBeeHUs — 00CYXKACHHE, pelIeHHe 3a/1a4, OIPOC.
Bompocsr qy1st o0cyxaeHus:

Yto Takoe TMHENHO HEe3aBUCUMBbIC BCKTOpLI?

KoHTposibHBIE BOITPOCHI:

1. Onpenenenue U NpUMepsl TMHEWHBIX BEKTOPHBIX IPOCTPAHCTB.

2. OmpeneneHue JTUHEHHO HE3aBUCUMBIX W JIMHEWHO 3aBHCHUMBIX CUCTEM BEKTOPOB. Teopema o
BBIPAKEHUH OJJHOTO U3 BEKTOPOB B CUCTEME JIMHEHHO 3aBUCUMBIX BEKTOPOB YEPE3 OCTAJIbHbBIE
BEKTOPBI.

3. Tlonstue o Ga3uce JUHEWHOTO BEKTOPHOTO MpOCTpaHCTBAa. CBOMCTBAa CHUCTEMbI Oa3MCHBIX
BekTopoB. KoopnuuaTtel BekTOopa B 3agaHHOM Oasuce. IloHsTHe pa3zMepHOCTH BEKTOPHOIO
IPOCTPAHCTBA.

4. Ompenenenue TUHEHHOro oneparopa. MaTpuiia JMHEHHOro oneparopa B 3alaHHOM Oasuce.

[IpuMep: TOBOPOT IIOCKOCTH.




Crrcok UCTOYHHUKOB U JIUTEPATYPHI:

1. Edumona E.A. Anre6pa. — M.: PITY, 2013.

2. bexnemuiesa JI. A., Ilerposuy A.1O., Uy6apos U.A. COopHUK 3a1a4 110
AHATMTUYIECKON TEOMETPHH U JIMHEWHOU anrebpe (c.185-186; 216-218; 222).

MarepuanbHO-TEXHUYECKOE O0ECIIeUCHUE 3aHATHA: aKaJeMHUecKasi ayJuTOpUs C XOpOoIen

JIOCKOM.

9.2. MeTtoanueckue ykazanust 1711 00yJaronuuxcsi IO OCBOSHUIO JTUCIIATIITUHBI
HaumenoBanue Kou- Bomnpoce! 111 u3yueHust Jlureparypa
pasiena BO
AUCHMILTAHBI 4yaco

B
Aureopa. Yacrs 1
Anrebpa MHOXKeCTB | 8 CrniocoObl 3a/1aHMsI MHOKECTB. Edumona E.A. «Anrebpa»
Onepanyu HaJ MHOKECTBAMU: (c. 7-20, 3amaun
o0beIMHEHNE, IEpeCcEeUeHNE, paszzeny).
Pa3HOCTb, JOMOJIHEHUE.
Juarpammsl Diinepa. [Mnxanosuy 10.A.
OCHOBHBIE COOTHOIIEHUS MEXKIY «Benenne B MaTeMaTHKY»
omneparusiMu. CriocoObl (c. 55-96, 3anaun k
JI0Ka3aTeJIbCTB COOTHOILIEHU I pazzenam).
MEX]y ONepalnusiMu HaJ
MHOECTBAMU: T10 OTIPEIETICHUIO BaitaTpo6 A.1O,
paBeHCTBAa MHOXKECTB U INannymkuna C. A.
anredpandecKMMH METO/IaMHU. «DNEMEHTBI TEOPHH
BbyneBa anreGpa MHOXECTB. MHOKeCTB» (c.1-25; 52-56).
Onepanus npou3BeieHus
MHOX€eCTB. MHOXXeCTBO BCeX
MIOIMHOKECTB JAHHOTO MHOYKECTBA.
OneMEHThI 8 Meroa oaHOM MaTeMaTU4eCKOM Edumona E.A. «Anrebpa»
KOMOWHATOPUKH WHIYKIIUU. (c. 20-30, 3amaun
Yucino 37eMEHTOB B IPOU3BEACHUN | pa3zemy).
KOHEYHBIX MHOKECTB M YHCJIO BCEX
MOJIMHOKECTB KOHEYHOT'O Muxanosuu FO0.A.
MHO>K€ECTBA. «Benenne B MaTeMaTHKY»
Pa3menenus, nepecraHoBky, (c. 314-324;96-117;
couetanud. bunom HerotoHa. 3a/1auu K paszenam).
Baiintpo6 A.1O,
I'annymkuna C. A.
«DIJIeMEeHThI TEOpUHn
MHOKeCTB» (€.9-12; 53).
OTHoMICHUS 1 8 Anrebpa cIiioB. Edumona E.A. «Anrebpay
¢byHKIMN [IpuMepsl OTHOLLICHUI. (c. 31-62, 3amaun
[IpeacTaBiaeHns KOHEYHBIX paszenam).




OMHAPHBIX OTHOIIICHUH B BUJIC
Ta0JIH1I.

OTHo1IeHHs TOpsAIKa U
SKBHUBAJIEHTHOCTH.

CriocoOb1 3aanust pyHKIHIA.
WNubekius, CropbeKius, OUeKIus.

Mnxanosu4 0. A.
«Benenue B MaTeEMaTUKy»
(c. 209-308; 3amauu
pazzaenam).

Baiintpo6 A.1O,
lNannymkuna C. A.
«IEeMEHThI TEOpUHn

MHOXKECTB» (¢.26-44; 56-
60).

MountaocTts 6 TToHsTue 0 MOLTHOCTH MHOKECTB. Edumona E.A. «Anrebpa»
MHOKECTB 3aga4yu Ha JJOKA3aTeIbCTBO (c. 40-48, 3agaum
CUYETHOCTH U HECUETHOCTHU paszeny).
HEKOTOPBIX MHOXECTB MHOXECTBA,
MOIIHOCTh KOHTUHYYMa. [IInxanosuu HO.A.
3azaum Ha JOKa3aTeJIbCTBO «Benenue B MaTeMaTHKY»
PaBHOMOIIIHOCTH MHOECTB. (c. 196-208; 3amauu
pazzenam).
Baiintpo6 A.1O,
lNannymkuna C. A.
«JEeMEHThI TeOpun
MHOkecTB» (¢.44-50; 60-
62).
Aareopa. Yactn 2
Pemenue cucrem 10 Pemenue cucrem muHEHHBIX Edumona E.A. Anrebpa
JIMHENHBIX ypaBHeHU# MeTonoM ["aycca. (c.63-89).
ypaBHEHUH Brruncnenue onpeaenureneit
MAaTpHIl. bexnemumesna JI.
Pemenne cucreM THHEHHBIX A.IlerpoBuyu A.10O.,
ypaBHeHui merogom Kpamepa. Yyobapos U.A. CoopHUK
33724 10 aHAJIUTUYIECKOU
T€OMETPUHU U JIMHEWHOMN
anreope (c.131-135; 160-
173).
Anrebpa MaTpuil 8 Cnoxenue u ymHoxkenue matpull. | Epumona E.A. Anre0Opa
Brruuciienue oOpaTHbIX MaTpHIL C (c.145-163).
HCIIOJIb30BaHUEM OIpeAeTuTeNeH 1
MerozoM ["aycca. bexnemumesa JI.
Pemrenne MaTpu4HbIX ypaBHEHUH. A.IlerpoBuu A.I1O.,
Yy6apos U.A. COopHUK
3a7a4 110 aHAIUTHYECKOHU
TEOMETPHUU U JTUHEHHOMN
anreope (c.138-147).
OneMeHThI 16 Pemenue reomerpudeckux 3a1ad Ha | E¢pumosa E.A. Anre6pa
AHAJTMTHIECKOMN TIJIOCKOCTH. (c.90-124).
rEOMETPHUH Pemenne reomeTpruueckux 3ajad B

MIPOCTPAHCTBE.
dopmysia NOBOPOTA MJIOCKOCTH.

bexnemumena JI.
A.Ilerposuyu A.10.,




Yy6apos 1U.A. COopHUK
3a7a4 110 aHATUTUYECKOMN
TEOMETPHUU U JIUHEHHOMN
anreope(c.7-53).

DNIeMEHTHI
JMHEHHOM anreOpbl

Ornpenenenue TUHEHHOM
HE3aBUCHMOCTH BEKTOPOB U 0a3uca
BEKTOPHOTO IIPOCTPAHCTBA.
[IpeoOpazoBanue MaTpuil
JMHEHHOTO 0TOOPaYKEHHS IIPH
3aMeHe Oa3uca.

Haxoxnenne coOCTBEHHOTO
BEKTOpa ¥ COOCTBEHHOTO 3HAUCHHSI
JTUHEWHOTO 0TOOpaKeHHE.
[TpuBeneHne MaTpHIlbI
CaMOCOITPSDKEHHBIX OTIEPaTOPOB K
JMAarOHAJIBHOMY BHILY.

Edumona E.A. Anrebpa
(c.125-144).

bexnemumena JI.
A.llerpoBuu A 1O.,
Yy6apos 1.A. CoopHUK
3a7a4 10 AaHAJTUTUYECKON
T€OMETPHUU U JTUHEUHOMN
anrebdpe (c.185-186; 216-
218; 222).

MeTtoauueckie peKOMEHAANU IO OpraHU3aIii CAMOCTOSATEILHONU PaboThI

OcBoeHre TUCITUTUIMHBI « AnreOpay MmpenoiaraeT akTHBHYIO CaMOCTOSITEIbHYIO pPaboTy
cryneHta. CamocTosTenpHas padoTa CTyJeHTa COCTOUT U3: TIOJTOTOBKH K JICKITUSIM H
ceMuHapaM (YTeHHUIO M YCBOCHHMIO COOTBETCTBYIOIIEH JTUTEPATYPhI, YKa3aHHOH B TabIHUIIE
«IInaHpl CEMUHAPCKUX 3aHATHI», & TAKKE KOHCIEKTOB MPEABIIYIIUX JICKIHN 1
JOTIOJTHUTEIHFHOM JTUTEPATYPHI ); BHIOTHEHUS JOMAIIHUX 3aJaHUM;
BBITIOJTHEHHSI TOMAIIHUX WHIUBUAYaTIbHBIX KOHTPOJIBHBIX pa0OT; MOATOTOBKH K KOHTPOJIBHBIM
pabortam, 3a4eTy u 3k3amMeHy. CaMoCTosATeNbHAs padoTa CTyACHTA SIBIISIETCS BAKHBIM
KOMIIOHEHTOM 00y4eHus1. CTyIeHT 00s3aH MPUXOIUTh HA JICKIIUU i CEMUHAPHI TIPEIBAPUTEIHHO
MOJATOTOBUBIIHUCH K YK€ MO MPOUIEHHBIM TEMaM, KOTOPbIE€ NCTIOIb3YIOTCS B TEKYIIHMX JIEKIUAX U

CeMHHapax.




Ipunoowcenue 1
AHHOTAIUA JUCHUIIJIMHBI

HuctuiuinHa «AusreOpa» peanusyercds  Ha OTAENCHUMM HWHTEIUIGKTYaJbHBIE CHCTEMBI B
ryMaHuTapHoll cdepe Kadenpoil MaTeMaTUKH, JIOTMKM M HHTEJUIEKTyallbHbIX CHCTEM B
rymaHuTapHoii cepe B 1 u 2 cemecTpax.
Lenv Ooucyunnunvl: 0O0ydeHHE CIlylIaTelIel COBPEMEHHOMY MaTeMaTUYeCKOMY SI3bIKY, CTHIIIO
anreOpandeckoro MoJeNupoBaHus B HMH(pOpPMATHKE W NPUOOpPETeHHE y CTYAECHTOB HABBIKOB
MaTeMaTHYECKOr0 MOJICIMPOBAHUS C UCIIOJIb30BAHUEM COBPEMEHHBIX aJIreOpanvecKuX CpeJICTB.
3a0aua Oucyunnunvl: OCBOeHHWE O0A30BBIX MAaTEMAaTUYECKUX IOHATHNA anreOpbl M HABBIKOB,
JEKAIUX B OCHOBE JPYTrUX MAaTeMaTHYECKUX TUCIUIUIMH U HEOOXOIUMBIX JJISi MOJyuYeHUs
TpeOyeMbIX KOMIIETeHIIUH B 006J1aCTH HHPOPMATUKH, TPOIPAMMHUPOBAHUS M MOJICTTMPOBAHUSI.

JlucuurninuHa HanpasieHa Ha GOPMUPOBAHUE CIECAYIOIINX KOMITIETCHITUH:

OIIK-1 - CocobeH uCToab30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JTUCIUILUIMH
B MIPOECCUOHATBHON IeATETHbHOCTH, TPUMEHATh METOAbBl MATEMAaTHIECKOTO aHAIIN3a, JIOTUKH U
MOJICIUPOBAHUS, TCOPETUUYECKOTO M  DKCIEPUMEHTAIBHOTO HCCIEIOBaHUS B HH(POPMATHKE,
JTUHTBUCTUKE U TYMaHUTapHBIX HAyKaX;

OIIK-2 - CrmocobeH mnonyyaTh 3HaHHS B OOJACTH COBPEMEHHBIX MpPOOJIEM HAyKH,
TEXHHUKHU ¥ TEXHOJOTUU HHPOPMATHKHU, TYMAHUTAPHBIX, THHTBUCTUYECKUX, U COLIMATHHBIX HAYK.

B pe3ynbrate 0CBOSHUS NUCHUIUIHHBI (M00Y/15) 00YHIArOIIUNACS JOKEH:
3namo:

OCHOBHBIE ITOHATHUS TEOPUU MHOKECTB;
OCHOBHBIE MTOHATHSI KOMOMHATOPUKH;
dbopmyrny 6unoma HeroToHa;
METOJ 1I0Ka3aTeNIbCTBA IIOJIHOM MAaTEMAaTUYECKON UHIYKIUU;
MOHATHE MAaTPULIBI ¥ OIPEEIIUTENS KBAAPAaTHOW MaTPHIIBI;
METO/BbI PELICHM JINHEWHBIX YpaBHeHH ['aycca u Kpamepa;
OCHOBHbIE MTOHSTHUS JIMHEHHON anreOpsl U aHATUTUYECKON reOMeTpHUH.
Ymemy:
pelaTth IpoCThIE 3aJa41 [0 TEOPUN MHOKECTB U KOMOMHATOPHUKE;
CTPOUTH anredpandeckrue MOoJeIu reOMeTPUYECKHX 3a/1ad Ul TIOCKOCTH U IPOCTPAHCTBA;
penaTh NIpOCThIE 3aa4y 10 AHATUTHYECKOW T€OMETPHH.
Braoemy:
CPEICTBAMHU TEOPETHKO-MHOKECTBEHHOTO MOJENMpPOBaHUs: (QYHKIUS, OTOOpa)keHue,
OTHOILICHUE;
NPOCTEHIIMMHU HaBbIKAMU pEIIeHUs] KOMOMHATOPHBIX 33]a4;
anroputMamu MetooB I'aycca u Kpamepa [uist perieHnst CUCTeM JIMHENHBIX YpaBHEHMUI;

AJIropuTMamMu BBIYMCIICHUI ajr e6pa1/1qec1<nx onepaum‘/'l Haa MaTpuliaMu.

[To nucnumIMHE NPETYCMOTPEHBI CIEAYIOIIME BHJIBI KOHTPOJIS: TEKYIIUHA KOHTPOJIb
YCHeBaeMOCTI/I B (bopMe yCTHI)IX OTBECTOB y JOCKH, BBIIIOJHCHHUA ITHCBMCHHBIX JOMAaIIHUX
3aJIaHA W HAMMKCAHUS KOHTPOJBHBIX padoT, MPOMEKYTOUHAs aTTecTanus B (opMe dK3aMeHa U
3adeTa ¢ OICHKOM.

OO6m1ast TpyA0€MKOCTh OCBOCHHUS TUCHIUTUTMHBI COCTABIIAET 8 3aU€THBIX €TUHUIL.



