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1. IlosicHuTEILHAS 3aIUCKA

1.1. llenp u 3amaum JUCIHUILIMHBI

Henp mucuurmuHbel: 00y4YeHUE ChymiaTened COBPEMEHHOMY MaTeMaTHUYE€CKOMY SI3bIKY, CTHIIIO
anreOpanvdecKoro MOJICTUPOBaHUS B WH(OpPMATHKE W MPUOOPETEHHE y CTYIECHTOB HABHIKOB
MaTEMaTHYeCKOT0 MOJEIUPOBAHHMS C HCIIOIH30BAaHHEM COBPEMEHHBIX alreOpanvecKux CpeCTB.
3amaya NUCHUIUIMHBL: OCBOCHHE O0a30BBIX MAaTEMATHYECKUX TOHSATHH anreOpbl W HAaBBIKOB,
JeXKAIIMX B OCHOBE JPYTHX MAaTEeMaTHYCCKUX ITUCHIUILIMH M HEOOXOIWMBIX IS TOJyYCHHS

TpeOyeMbIX KOMIIETCHIIUN B 00J1aCTH HH(POPMATUKH, TIPOTPAMMUPOBAHUS U MOJCIIUPOBAHMUSL.

1.2.

dopmupyembie KOMIETEHIIMH, COOTHECEHHBIE C INTAHUPYEMBIMU pPe3yJIbTaTaMu
00y4eHHUs 10 TUCIUTUINHE:

Komnerenuus
(Ko ¥ HAMMEHOBAHUE)

NHaukaTopbl KOMIIETeH U
(Ko ¥ HANMEHOBAHUE)

Pe3yabTaThl 00y4yeHus

OIIK-1 Criocoben
UCTIOJIb30BaTh OCHOBHEBIC
3aKOHBI
€CTECTBEHHOHAYYHBIX
JUCIIATUTHH B
npodeccrnoHaIbHOM
JeSTEIbHOCTH, TIPUMEHSTh
METOIbl MATEMATHYECKOTO
aHaJIM3a, JIOTHKH U
MOJICTTHPOBAHHSI,
TEOPETUYCCKOTO U
IKCIIEPUMEHTAILHOTO
UCCIIC/IOBAHHS B
uHpOpMaTUKeE,
JIMHTBUCTHKE U
T'YMaHHUTapHBIX HAYK

OIIK-1.1 Cnocoben
HCITIOJIB30BATH OCHOBBI
MaTeMaTHYECKOI0 aHaJIn3a,
JIOTUKHU 1 MAaTECMATHUYCCKOTI'O
MOHGHHpOBaHHH.

OIIK-1.2 Cnocoben
HCII0JIb30BaTh
MaTeMaTHYECKHE METOIBI IS
MOCTPOCHHUS MOJIETICH B
nH(POpPMATHKE, TMHTBUCTUKE U
HEKOTOPBIX TYMaHUTAPHBIX

JAUCHUIIIIMHAX.

3HaTh:

OCHOBHBIE€ ITOHATHS TEOPUHU
MHOECTB;

OCHOBHBIE TTOHSATHUS
KOMOMHATOPHKH;

dbopmyiry buHoma HeroToHa;
METO/]I 0KA3aTEeIbCTBA MTOJTHOMN
MaTeMaTH4eCKOW UHIyKIIHH;
MOHSITUE MATPUIIBI U
ONPEIEIUTEISI KBAIPaTHOU
MaTpULbI;

METObI PEIICHUS JIMHEHHBIX
ypaBHeHul ['aycca u Kpamepa;
OCHOBHBIE MTOHATHUS JTUHEUHOU
anreOpbl U AHATUTUICCKOM
TE€OMETPHH.

YMers:

peuiaTh IpOCThIE 334U 110
TEOPUU MHOXKECTB U
KOMOWHATOPHKE;

CTPOUTH anredpanyeckue MoaeIu
F€OMETPUUYECKUX 3a/1a4 JJIs
IJTIOCKOCTH U IPOCTPAHCTBA;
peuiaTh IpOCThIE 3aJa4H 110
AHAJIMTUYECKON TEOMETPHUH.

Branets:

CpeICTBaMU
TEOPETUKO-MHOKECTBEHHOTO
MOJIEIUPOBaHUS: PYHKLNA,
0TOOpaXeHHe, OTHOIICHHUE;
IIPOCTEHIIMMH HaBBIKAMU
peleHst KOMOMHATOPHBIX 3a]a4;
anropurMamu mMetonoB ['aycca u
Kpamepa s pemienus cuctem
JINHEVHBIX YPAaBHEHUN;
QJITOPUTMaMH BBIYUCIICHUN




anredpanveckux omnepanuil HaJl
MaTpUIaMHU.

OIIK-2 CriocobeH mory4arh
3HAaHUA B 00J1aCTH
COBPEMEHHBIX MPOOIIEM

OIIK-2.2 ITonb3yercs
COBPEMEHHBIMH CIIPAaBOYHBIMH
1 OUOJIMOTEYHBIMUA CUCTEMAMU

3HaTh:
OCHOBHBIE MTPUHIIUIIBI
HUCIIOJIb30BAHMUS CUCTEMBI

HAyKU, TEXHUKU U
TEXHOJIOTHH UH(POPMATHKH,
T'YMAaHHUTApHBIX,
JIMHIBUCTUYECKUX U
COLIMAJIBHBIX HAYK

Wolfram Alpha ns pemenus

H CUCTCMaMH JHUCTAaHIIMOHHOI'O
anre6pa1/1qec1<1/1x 3aga4.

oOpa3oBaHwUsl.

YMmers:

peuaTs 3aa4u 110 TEOPUH
MHO>KECTB U KOMOMHATOPUKE;
CTPOUTH alire0pandeckre MoJIeNn
F€OMETPUYECKUX 3a1a4 JJIs
IIJIOCKOCTH U MPOCTPAHCTBA;
pelaTh 3aJa4y o
AHAJIMTUYECKON NeOMETPUH C

WCIIOJIb30BAHUEM CUCTEMBI
Wolfram Alpha.

1.3. MecTo TUCIUIUIUHBI B CTPYKTYpE 00pa30BaTeIbHON MPOrpaMMBbI

Jucuumnnuna « Anredpa» oTHocuTCs K 0a30Boi yacTu Osoka b1 aucnuruine yueGHOTO 1I1aHa.
Jis 0CBOCHHS TUCHUIUIMHBI HEOOXOJWMBI 3HAHUS, YMEHHS W BIAJCHUS, CPOPMHPOBAHHBIC B
XOJIe U3YYEHHUsI MaTeMaTUKU B 00beMe Kypca CpeIHEH HIKOIbI.

B pesynprare OCBOGHHS AWUCHUIUTUHBI (DOPMUPYIOTCS 3HAHHS, YMEHHS | BIAJCHHA,
HEOOXOUMBIE IS U3YUYEHHSI CIEAYIOIUX TUCIUIUINH U MPOXO0KIECHUS PAKTHK:

Marematnueckuii aHanu3; Maremarudeckas Jioruka; JluckperHas waremaruka; Teopus
anroputmMoB; Teopuss BepoOATHOCTEM W  CTaTUCTHKA; Maremarudeckass JIMHTBUCTHKA;
Nudopmaruka; IlporpammupoBanue; ba3zbpl panHbIX; Jlormueckoe mporpaMMHpPOBaHHUE;

JuddepeHnmansHbie ypaBHEHUS U UX MPUIOKEHUS; Teopus CIIy4aifHbIX MPOLIECCOB.
ConepxaHve JUCHMIUIMHBI OXBAaThIBAET KpPYr BOMNPOCOB, CBS3aHHBIX C TEOpHEH

MHOECTB, JIMHCHHOU anreOpoil M aHAIUTUYECKOU TEOMETPHUEH.

2. CTpyKTYypa QM CUUILTUHBI

CTpyKTypa AUCHHUILIMHBI 111 04HOMH (opMBbI 00yUYeHUs

OO6m1as TpyI0€MKOCTh AUCITUIUTHHBI COCTaBJsAET 7 3.€., 252 4., B TOM YHCJIe KOHTaKTHas paboTa
oOyuyaromuxcs ¢ npenojanareneM 98 4., camocrosTenbHast padora oOyyatomuxcst 118 u.

Ce Bunpr yaeOHO# paboThI
Me (B yacax)
CT KonrtaktHas IIp C
7 C ®opmbl
oMme a
P ol e TEKYIIETro
UK | MU Ky M
KOHTPOJIS
TOY oc
Ne Paznen HaP | TIpak | JIaGo yCIIEBAEMOCTH,
Hast TO
/1 | TUCIUIUTHHBI/ TEMBI TUYEC | paTtop dopma
aTT ST .
KHe HBIE MIPOMEIKYTOUHOM
ecT el
SAHAT | SAHAT | L aTTeCTalllH (710
us ust cemecmpam)
s Ha
s
pa




OT
a
Auredpa 2 8 12 Ouenka
MHOKeCTB BBLINOJTHEHUS
NMPAKTHYEeCKHUX
3agaHui
1eMeHThI 4 8 Onenka
KOMOMHATOPUKHU BBINOJTHEHUS
NMPAKTHYECKUX
3aJaHui
OTHolIeHus U 4 8 16 Onenka
byHkun BBINOJTHEHUS
NMPAKTHYECKHUX
3aJlaHMi,
KOHTPOJIbHAs
padora
MoIiHoCTh 6 Onenka
MHOKECTB ) 8 BBINTOJTHEHUS
NMPAKTHYECKHX
3aaHui
Pemenue cucteM 10 20 Onenka
JHHEHHDBIX 4 BBLINOJTHEHUS
YPaBHeHUil NMPaKTHYECKUX
3aJaHui
dK3aMeH 18 JK3AMEH THO
omJjeram
HTOrO: 16 |40 18 70
Anaredpa maTpuu 4 8 14 Ouenka
BBLINNOJTHEHUS
NMPAKTHYECKHUX
3agaHui
J1eMeHThI 4 16 20 Onenka
aHAJIUTHYECKOM BBLINOJTHEHU S
reoMeTpuu NMPaKTHYECKUX
3aJaHHuH,
KOHTPOJIbHAs
padora
9J1eMeHTHI 2 8 12 Onenka
JUHEeHHOH BbINOJIHEHHU S
aJare0pbl NMPaKTHYECKHUX
3aJaHuM
IK3aMeH 18 JK3AMEH TO
omJjieram
HTOTIO: 10 |32 48

3. Coaep:xaHue TUCHMILINHBI




Ne
n/n

HaunmeHnoBanue
pa3aesia JUCHUIJIMHBI

Conep:xxanue

Anrebpa MHOKECTB

ITonsarme muoxectBa. CriocoObI 3aJaHNsI MHOKECTB.
Onepanuu HaJ MHOXKECTBAMHU: 00bEIMHEHHE, TIEpECeUCHHE,
pa3HOCTb, JononHeHue. Juarpammel Jinepa. OCHOBHBIE
COOTHOIICHUS MeX Ay oneparusiMu. CriocoObl J0Ka3aTeIbCTB
COOTHOIIEHUH MEXIy ONepalMsIMU HaJ MHOKECTBAMU: 110
OTIPEJICTICHUIO PAaBEHCTBA MHOXKECTB U alreOpanyecKuMu
MeTonamu. bynesa anre6pa MHOKecTB. Onepanus
MIPOU3BEJICHUS] MHOKECTB. MHOKECTBO BCEX MOJIMHOKECTB
JTAHHOTO MHOKECTBA.

ONeMEeHThI
KOMOWHATOPHUKH

Meron noaHoN MareMaTH4eCcKoOu HHAYKIMU. Teopema o
YHUCJIE AJIEMEHTOB B IIPOU3BEACHUN KOHEYHBIX MHOXKECTB.
Teopema 0 uncie Bcex MOAMHOXKECTB KOHEUHOTO MHOKECTBA.
Pa3memienus, nepecranoBku, coueranus. bunom HerotoHa.

OTtHomeHus 1 QyHKINH

Anrebpa cioB. MaTemarudeckoe moHsATUE sA3bika. [loHsTre
oTHomeHus. [Ipumepsl oTHOIIEHU. APHOCTH OTHOIIICHUH.
[IpencraBneHnss KOHEUHBIX OMHAPHBIX OTHOIICHUH B BUJIC
tabnuu. OTHOLIEHUs MOpPsIIKa U SKBUBaJIEHTHOCTU. Teopema
O MPeICTaBICHNH OTHOILIEHUS SKBUBAJICHTHOCTH B BHJIE
pa3buenus MHOkecTBa. [loHsTHE O (haKTOP MHOXKECTBE 110
OTHOIIIEHUIO SKBUBAJIEHTHOCTH. [lorsiTHe dhyHKIIMH. CTIOCOOBI
3ananus GyHKIui. UHbeKINs, CIOPbEeKIUs, OUeKIINS.
Teopema 0 6ueknnu 1 0OpaTHOM OTOOPAKEHUH.

MomHocTh MHOXKECTB

[TonsiTHe 0 MOIIHOCTH MHOXkeCTB. CYETHBIE MHOXKECTBA,
MOIIHOCTh KOHTHHYYMa. Teopema KanTopa o HecueTHOCTH
KoHTHHYyMa. Teopema Kanropa-bepHuireitna o
paBHOMOIIHOCTH MHOXeCTB. Teopema Kanrtopa o
HEPAaBHOMOIIIHOCTU MHOYECTBA U MHOXECTBA BCEX €I0
MTOJMHO>KECTB.

Pemenue cuctem
JIMHEWHBIX YPaBHECHUN

Cuctembl TUHEHHBIX YPABHEHUN. DKBUBAJIECHTHOCTh CUCTEM
ypaBuenuil. [IpeobpazoBanus ['aycca. Merton 'aycca.
Teopema Kponekepa-Kanemnm .

dopMya peleHus CUCTEMbI ABYX YPaBHEHUN C ABYMS
Heu3BeCTHbIMU. OnpeieIuTeN MaTPUI] BTOPOTO U TPETHETO
nopsiika. O01Iee onpeneneHrne onpeIeaTuTeNs, CBOMCTBA
onpenenuTens. MeTopl BBIYUCICHUS ONPEIETUTENCH.
[IpaBuno Kpamepa pemieHnsi CucTeM JIMHEMHBIX YPABHEHUN.

Anrebpa MaTpuIy

Crnosxenue u ymHO)xeHue MaTpull. COOTHOLIEHUS MEXY
onepauusmu. O6paTHast MaTpula. TpaHCIOHUPOBAHHE
MaTpull. Berancnenne oOpaTHbIX MaTpPULL C UCTIOIb30BAaHUEM
onpeaenutenel u metogoM ["aycca. Pemenne maTpuyHbIx
YPABHEHUM.

OJIEMEHTEI
aHAJINTUYECKOU
r€OMETPUU

[Ipsimas u mnockocts B . OTpe3ok. Jlenenue oTpeska B
JTAHHOM OTHOUIEHUU. Y paBHEHUE NapaJlIeIbHbIX U
MEePHEHIUKYIISIPHBIX TPSIMBIX U TUIOCKOCTEH. YTOII MEXKITY
NpSAMBIMHU. Y paBHEHHUE MIPSMOM, MPOXOSIICH Yepe3 1Be
3a/IaHHbIEC TOUYKHU. Y paBHEHHUE TIOCKOCTH, TPOXOASILEH uepes
TpH 3a/laHHble Toukd. KaHOHMYeCKre ypaBHEHUS IPSIMOI 1
ockocTu. PacctosiHue OT TOYKK A0 IPSIMOMN M TIIOCKOCTH.
Bekropa B IByMEpHOM U TPEXMEPHOM MPOCTPAHCTBE.
CkayispHO€, BEKTOPHOE M CMEIIEHHOE IPOU3BE/ICHUE




BeKTOpoB. M3omerpuueckue npeodbpazoBaHUs IIOCKOCTH U
npoctpancTBa. DopMyiia NOBOPOTA INIOCKOCTH.

anreOpbl

OJIeMEHTEI JIMHEUHON

[ToHsiTue 0 BEKTOPHOM MpocTpaHcTBe. OnpenesieHue
JINHEMHON HE3aBUCUMOCTH BEKTOPOB. ba3nuc BEKTOPHOIO
npoctpaHcTBa. Teopema o uuciie BEKTOPOB B Oaswuce.
Pa3zmepHocTh BekTOpHOrO pocTpancTia. [lonstue
JMHEWHOTo MoAIpocTpaHcTBa. JIuHeliHoe oToOpakeHue
BEKTOPHBIX IIPOCTPAHCTB. MaTpuIia JTMHEHHOTO
oTtoOpaxeHus. Teopema 0 MaTpUile KOMIO3UIUI THHEHHBIX
oroOpaxkenuii. [IpeoOpa3oBanue MaTpull JIMHEHHOTO
oToOpaxeHwus mpu 3ameHe 6asuca. [ToHsITHE CKATIPHOTO
MIPOU3BEICHNE BEKTOPOB. EBKINIOBBI BEKTOPHBIE
npoctpancTsa. OnpeneneHue caMoCONPSHKEHHBIX U
OpPTOTOHAJILHBIX PEe0Opa30BaHUM JINHEHHBIX IPOCTPAHCTB.
CoOcTBEeHHBIN BEKTOP U COOCTBEHHOE 3HAYEHUE JIMHEHHOTO
oroOpaxkenue. IIpuBeeHrne MaTpHIIbl CaMOCOIPSKEHHBIX

ONEePaTOpPOB K AMArOHAJILHOMY BHUJY.

4. Ob6pa3oBaTe/IbHbIEC TEXHOJIOTHH

Ne
HaunmMmenoBanue Buabl yueOHbIX
n/ . O0pa3zoBaTebHbIC TEXHOJTOTHH
I pasaena 3aHATHH
1 2 3 4
1 | Anrebpa Jlexuus + TeopeTtuueckast JeKLus.
MHOKECTB Cemunap 1-4 Cemunap-o6cyxaenue. [Ipaktukym mo
pEILIEHNUIO 3a/1ay.
KoncynpTHpOoBaHue nocpeacTsoM
CamocrosiTenpHa | 3JIEKTPOHHOMN MOYTHI
g paboTa
2 | DnemeHTEI Jlexmsga + TeopeTnueckas neKus.
KOMOWHATOPHUKH Cemunap 1-4 Cemunap-o6cyxaenue. IIpaktukym mo
pelLIeHUIO 3a/1ay.
KoHcynpTHpOBaHNE NOCPEACTBOM
CamocrosiTenbHa | 3JIEKTPOHHOM MOYTHI
g paboTa
3 | OrHoureHus u Jlexuga + TeopeTnueckas aeKIus.
byHKIIUU Cemunap 1-4 Cemunap-o6cyxaenue. [IpakTukym mo
peIIeHUIO 3a/1ay.
KoHcynbTpOBaHNE NOCPEACTBOM
CamocTosiTenbHa | 3JIEKTPOHHOM MOYTHI
g paboTa
4 | MoIIHOCTE Jlexumsga + TeopeTnueckas neKus.
MHOKECTB Cemunap 1-4 Cemunap-o6cyxaenue. [Ipaktukym mo
PELIEHUIO 3a/1a4.
KoncynpTupoBanue nocpeactTsomMm
CaMmocTosiTenbHa | JIEKTPOHHOM MOYTHI
s paboTa
5 | Pemenue cucrem | Jleknus + Teopernueckas JIeKIus.
JIMHEWHBIX Cemunap 1-4 Cemunap-o6cyxaenue. [Ipaktukym mo
ypaBHEHUMU pPELICHUIO 3a/1a4.




KoHcynpTHpOBaHuE NOCPENCTBOM
CaMocTosiTenbHA | JIEKTPOHHOM MOYTHI
g paboTa
Anrebpa matpury | Jlekuus + TeopeTnueckas neKUus.
Cemunap 1-4 Cemunap-o6cyxaenue. [Ipaktukym no
PELICHHUIO 3a/1a4.
KoHcynpTupoBanue nocpeacTBom
CaMmocTosiTenbHa | 3JIEKTPOHHOM MOYTHI
st pabota
DJIEMEHTEI Jlexnga + TeopeTnueckas nekuus.
AHAJIMTUYECKOMN Cemunap 1-4 CemuHnap-o6cyxaenue. [Ipaktukym mno
TEOMETPHUH PELIEHHUIO 3a/1ay.
KoncynpTupoBanue nocpeacTsom
CamocTosiTeIbHA | DJIEKTPOHHOM MOYTHI
s pabora
DneMEeHTbI Jlekuus + Teopernueckas JIeKusl.
JIMHENHOMN Cemunap 1-4 Cemunap-o6cyxaenue. [IpakTukym mo
anreOpsl pEILIEHNUIO 3a/1ay.
KoHcynpTHpOBaHME NOCPEACTBOM
CaMocTosiTenbHa | JIIEKTPOHHOM MOYTHI
g pabora

5.1. Cucrema orileHUBaHUA

5. Ouenka nJIaHUPYEMBbIX Pe3yJIbTATOB 00y4YeHM sl

Dopma Konmpoasn Cpok omuemnocmu Makc. konuuecmeo
0annoe
3a oony Bcezo
paobomy
Texynui KOHTPOIIb:
e Ormpoc (1—5) 2—16nenenu 5 6amioB 20 6amioB
® oM. 3a7aHue (TemMbl 1—5) 2—16 nenenun 5 Ganos 20 6amioB
® KOHTp. pabota (Tembl 1—3) 10 nepens 20 6anos 20 6anoB
IIpoMerxyTouHast aTTecTalys 3K3aMeH) 17 nepens 40 6aoB
Hroro 3a cemecTp (IUCIUIUINHY ) 100
OaoB
Texynmi KOHTPOJIb:
e omnpoc (6—8) 2—I1 1nenenu 5 6aioB 20 6amioB
® J10M. 3a7aHue (TemMbl 6—S8) 2—11 Henenun 5 Gayos 20 GamioB
® KOHTp. pabota (Tembl 6—7) 12 nepens 20 6anos 20 6annos
IIpomerxyTouHas arTecTanys (IK3aMeH) 17 nepens 40 6asnoB
Hroro 3a cemecTp (AUCIUIUIHHY) 100
6ayuI0B

[TosrydeHHBIN COBOKYNHBIN pe3yabTaT KOHBEPTUPYETCS B TPAAULIMOHHYIO IIKATy OLICHOK U B
HIKaTy OIIeHOK EBporeiickoii cucteMsl nepenoca u Hakoruienus: kpeautos (European Credit
Transfer System; nanee — ECTS) B cOOTBETCTBUY C TaOJIUIICH:

100-0anpHas
[IKaJia

TpaguunoHHas mkaia

[Ixana ECTS




95— 100 OTJNYHO A
83 —94 B
68 — 82 XOPOIIO 3a4TEHO C
56 —-67 D
50 55 YIOBJIETBOPUTETHLHO E
20—-49 FX
0_19 HEYJOBJIETBOPUTEIHHO HE 3a4TEHO T

5.2. Kputepuu BbICTaBIEHUS OLIEHKH MO TUCIIUIIINHE

Banabl/

HIkanaa
ECTS

OuneHka nmo
JUCHUILIMHE

Kpurepun oneHkn pe3yibTaToB 00y4eHHUs 110
AUCLHHILINHE

100-83/
A,B

«OTJIINYHOY/
«3a4TE€HO
(oTuHO)»/
«3a4TEHO»

BricraBnsercst o0ydaromemycsi, €Ciiu OH TITy00KO U
MIPOYHO YCBOMJI TEOPETUUECKUN U MPAKTUYECKUN
MaTepua, MOXET MPOJIEMOHCTPUPOBATE ITO HA 3aHATHIX U
B X0JI€ MPOMEKYTOYHOM aTTECTAIIUH.

OOyyaromuiics UCYEPIBIBAIOIIE U JOTHUYECKH CTPOHHO
u3JaraeT yueOHbI MaTepuai, YMEET YBI3bIBATh TEOPHIO C
MIPAKTUKOM, CTIPABIIICTCS C PEIICHUEM 3a7a4
npodeccroHaNbHOM HAMIPaBICHHOCTH BBICOKOTO YPOBHSI
CJIO)KHOCTH, TMPaBUIHLHO 000CHOBBIBAET MPUHSTHIC
pelieHusl.

CB000/IHO OpUEHTHPYETCS B yUeOHOH U
npodeccCHoHALHOM TUTEpaType.

OreHka Mo JUCHHUIUIMHE BBICTABIISIOTCS 00YYarOmEMyCs C
Y4ETOM pe3yIbTaTOB TEKYLIEH U IPOMEXKYTOYHON
aTTeCTaLUN.

Komnerenmuu, 3akpeniéHuble 3a JUCIUILINHOMN,
c(OpPMHPOBAHBI HA YPOBHE — «BBICOKHII».

82-68/

«XOpouIo»/
«3a4TEHO
(xoporo)»/
«3aYTEHO»

BrictraBnsiercs oOyuaromemMycsi, €Clid OH 3HaeT
TEOPETUYECKUI U IIPAKTUYECKUM MaTepral, paMOTHO U I10
CYILECTBY M3JIaraeT €ro Ha 3aHATUAX U B XOJ€
IIPOMEXYTOYHOM aTTeCTallMH, HE JOMYyCKasl CyIECTBEHHBIX
HETOYHOCTEH.

OOyuaromuiicst MPaBWIBHO MPUMEHSET TEOPETHUCCKUE
IIOJIO’KEHHUS IIPU PEIICHNN IPAKTUYECKUX 3a7a4
npodeccroHalIbHOM HAaNPaBIEHHOCTH PA3HOIO YPOBHS
CJIO’KHOCTH, BJIaIe€T HEOOXOJUMBIMH [Tl TOI0 HABBIKAMU
U IpUEMaMU.

JlocTaTOYHO XOPOILIO OPUEHTUPYETCS B yUEOHOU U
npodeCCUOHANIBHOM JINTEpaType.

OreHka Mo JUCUUIUIMHE BBICTABIISIOTCS 00YYarOmEeMycs C
Y4ETOM pe3yabTaTOB TEKYLIEH U POMEKYTOUYHON
aTTECTaLlNN.

Komnerenmuu, 3akpeniaéHuble 3a JUCHMUILINHOMN,
c(OPMHPOBAHBI HA YPOBHE — «XOPOIIHIAN.




67-50/
D.E

«YJIOBJIETBOPHU-TEI
BHO»/

«3a4TEHO
(Y1OBIIETBOPHU-TENb
HO)»/

«3aUTEHO»

BrictaBnsercsa oOyuaromeMycsl, €Clii OH 3HaeT Ha 0a30BOM
YPOBHE TEOPETUUYECKUI U MPAKTUYECKUI MaTeEpUal,
JIOITyCKaeT OT/EJNIbHbIE OIMIMOKH P €T0 U3JI0KEHUU Ha
3aHATHAX U B XOJI€ IPOMEXYTOUYHOHN aTTeCTallUH.
OOyuaronuiicsi UCTIBITHIBACT ONpPEIEIEHHBIE 3aTPYAHEHUS
B IPUMEHEHHUH TEOPETUUECKUX MOJ0KEHUM NPH PELICHUN
MPAaKTUYECKHX 3a/1a4 MPO(HeCCHOHAIbHONW HalpaBIeHHOCTH
CTaHAAPTHOI'O YPOBHS CJIIOKHOCTH, BJIAJICET
HEOO0XOAUMBIMU JIJIs 3TOT0 Oa30BBIMM HAaBbIKAMU U
IPUEMAMH.

JIeMOHCTpHpPYET I0CTaTOYHBIN YPOBEHb 3HAHUS yUEOHOM
JUTEPATYPHI 110 TUCHUIIIMHE.

OreHka Mo JUCHHUIUIMHE BBICTABIISIOTCS 00YYarOmEeMycs C
Y4ETOM pe3yabTaTOB TEKYLIEH U MPOMEKYTOUYHON
aTTECTaLlUN.

KomnereHuu, 3akpeniaéHuble 3a JUCIUILINHOMN,
c(OPMHPOBAHBI HA YPOBHE — «JIOCTATOYHBIIY.

49-0/
F,FX

«HEYIIOBIICTBOPHUTE
JIHO»/
HE 3aYTEHO

BrictaBnsiercs oOyuaromemMycs, €Clid OH He 3HaeT Ha
0a30BOM ypOBHE TEOPETUYECCKHI U MPAKTHUECKUI
MaTepual, T0MycKaeT rpyObie OIHOKY MPH €ro
U3JI0’KEHUU Ha 3aHATHAX U B XOZ€ IPOMEKYTOUHON
aTTECTALUN.

OOyyaronuiicst UCIIBITHIBAET CEPbE3HBIE 3aTPYAHEHUS B
IIPUMEHEHUH TEOPETUUECKUX TIOJIOKEHUH IIPU PELLIECHUU
MPAaKTUYECKHX 33/1a4 MPO(HEeCCHOHAILHON HAPaBICHHOCTH
CTaHapTHOI'O YPOBHS CJII0KHOCTH, HE BIaJEET
HEOOXOMMBIMU JIJISl 3TOTO HAaBBIKAMU U MPUEMAMU.
JleMoHCTpHpYeT (pparMeHTapHbIe 3HAHUS YIeOHOH
JIUTEPATYpPBI 110 TUCLHUIIIMHE.

OreHKa Mo JUCHHUIUIMHE BBICTABIISIOTCS 00YYaromEeMycs C
Y4ETOM pe3yIbTaTOB TEKYLIEH U IPOMEXKYTOYHON
aTTeCTaLUN.

KomMmneTeHuu Ha ypoBHE «JOCTaTOUHBINY, 3aKPEIUIEHHBIE
3a JUCIUILIMHOM, HE COPMUPOBAHBI.

5.3. OueHouHbIe cpeAcTBa (MaTepUabl) A TEKYIIErO0 KOHTPOJISI yCIIEBAEMOCTH,
POMEXYTOYHON aTTeCcTalMy 00yJaloMmuXCcs 0 TUCIUIUTNHE

5.3.1. O6pa3iibl 3a1aHUl AJIT CAMOCTOSITEIIBHOTO BHITIOTHCHHUS

KonTpoJsbnas padora 1

1. Myers U={1,2, ..., 10 }, A={1,2,4,7}, B={4,7,8, 9}, C={1, 4,8, 10}, D={2, 7,9, 10}.

Hcnonw3ys onpeneneHus U CBOMCTBA ONepaluii, BBIYUCIUTD BbIPAXKCHUE: [ANBU(CN ~

AN]\ «(—CUD).

2. BepHo 51 paBEeHCTBO JJIs IPOU3BOJIBHBIX MHOXKeECTB A, B, C (nokaxure)?

(AUB)N(CU « A)=(ANC)U(BN  A).




3. Ilycts A={1, 2, 3, 4, 5}. [IpuBenure npumep OMHAPHOTO OTHOIIICHUSI HA MHOYKECTBE A,
KoTopoe coaeput napsl (1, 4), (1, 5), (4, 5), HO HE conepkuT napy (2, 3) U KOTopoe:
CUMMETPUYHO, TPAH3UTUBHO, HO HE pedIECKCHUBHO.

4. SI3pIKOM Ha3bIBACTCS MPOU3BOJIHLHOE TIOJMHOKECTBO B MHOXKECTBE ClIOB. [1ycTh andasur

A={-, —,|}. CKOJIBKO pa3jn4HbIX SI3bIKOB MOKET OBITH B aJI(paBUTE A U3 CIIOB JUTHHBI OOJIbIIE

1 1 MmenbiIe 6, eciii OYKBBI B CIIOBE HE TOBTOPSIOTCS?

5. B rpynmne u3 20 4enoBek nucaad KOHTPOJIBHYIO PabOTy MO 5 4eTOoBEK KaXKIbIH U3 YEThIPEX
BapuanToB. [IpenonaBatens B3su1 mauky u3 10 padot, u B Helt Ob1o 3 paboOTHI IEPBOTO
BapuaHTa, 3 — BTOPOro, 2 — TPEThEro U 2 — 4eTBepTOro. CKOIBKO pa3INyuHbIX MaueK
TAKOTO THUTIA MOXKET OBITh, €CITH MMAaYKH, OTIUYAIOUINECS TIOCIEeI0BATEIBHOCTHIO PadoT,

CUHUTAKOTCA O,Z[I/IHaKOBBIMI/I?

KonTposbnas padora 2
1. Pemmute metonom Kpamepa u ["aycca cucreMy ypaBHEHHII:
ax,+bx, +cx; +dx,=a
-bx, +ax, +dx,-cx,=b
-cx, - dx, +ax; + bx,=c

-dx, + cx, - bx; +ax, =d

2. Pemmte MetonioM ["aycca cuctemy ypaBHEHUI:

(3at+2)x, +(3b-1)x, + Bct+1)x, + (3d+2)x, +3x, =2

(5a+6)x, +(5b-3)x, + (5¢+2)x, + (5d+4)x, +5x, =3

(13a+6)x, +(13b-3)x, + (13c+4)x, + (13d+8)x, +13x; =9

(2a+4)x, +(2b-2)x, + (2c+1)x, + (2d+1)x, 2%, =1

B cucremax ypaBHeHHiI KOAPPUIUEHTH a, b ¢, d BBIYHUCISIOTCS U3 COOTHOIICHUH
N=9a+3b+c u N=2k+d, rae N-Bam mops;AKOBBIN HOMEp B CIIUCKE TPYMIIBL, YKcia a, b ¢, d
HEOTPUIIATEeNbHBI U MeHbIIIE 3, a yuciio d meHsbIe 2. Ecian kakoe-mubo u3 ITHX 4rcen

MMOJIYYHNJIIOCH PAaBHBIM O, TO 3aMEHHUTH 3TO YMCJIo HAa —1.

KonTpoasnas padora 3

3. Haiitu oOpaTHy0 MaTpUILy /Ui MaTPHUIIBI ¥ IPOBEPUTH:

a b
c d+3



4. Haiiti 00paTHYIO MaTpHUILy JJIsI MATPULIBI A ABYMS CITOCOOAMHU: C TTOMOIIIBIO

anreOpanyecKux JONOTHEHUH U ¢ TIOMOIIbIO peoOpa3oBanmii ['aycca, 1 mpoBepHTh, T1e
at+c ¢ ¢
A= b b 0
d d d

5. Jns aToil ke maTpulbl A HaWTH MaTpuly X, YJIOBJIETBOPSIOIIYI0O MAaTPUUHOMY YPaBHEHUIO:

1 0 O
X*4=1 1 0
1 1T 1

Pemienue npoBepuTh MOJICTAHOBKOM.

B cucremax ypaBuenuii koddduimenTsr a, b ¢, d BBIUKCIAIOTCS W3 COOTHOIICHUI
N=9a+3b+c wu N=2k+d, rune N-Bam nopsaKoBbIii HOMep B CIIMCKE TPYIIIBL, Yncia a, b ¢, d
HEOTPHUIIATEIIbHBI U MeHbIIe 3, a yrcyio d MeHbIne 2. Eciiu kakoe-m00 13 ATUX dncen

[OJIy4nsI0Ch paBHbIM 0, TO 3aMEHUTH 3TO YUCIIO Ha —1.

KonTpoasnas padora 4

3amaua 1. [lansl Tpu Touku Ha tuiockoctu A(1; 2), B(-3; 6), C(-1; -2).

1. Haiitu paccrosiHue oT TOUkd B 110 psiMoii, Ha KOTOPOU JIEXKUT BeicOTa TpeyroyibHuka ABC,
IIPOBEJICHHAs U3 BEPILLUHBI A.

2. Haiitu ypaBHeHnue ouccektpucsl yrina C tpeyroiasauka ABC.

3azaya 2. JlaHbl yeThIpe TOUKHM B pocTpaHcTBe ( BepmuHbl nupamuasl) A(0, 0, 1); B(1, 1, 2);

C(0, 1,0); D(2, 1, 1).

1. HaiiTu ypaBHEHHE IJTIOCKOCTH, MPOXOIAIIEH Yepe3 BEPIIUHY A U IEPICHANKYISIPHYIO
NpsIMO, COEIMHSAIONIECH BEPIIMHY A M TOUKY IlepecedeHusi MeauaH TpeyroiabHuka BCD.

2. Haiitu paccrosinue oT A 110 twiockoctu Tpeyroyibarka BCD.

3. Haiitu 06bem V 5, MI0OIAAB TPAHU S,z U ATHHY BBICOTHI MUpaMUIbI hy, ommyeHHON 13

BepHIMHBI D.

KoHTpoJibHBIE BOTPOCHI K IK3aMeHY



Bomnpocsl 1-ro cemectpa:

Onemenmuvl KOMOUHAMOPUKU

1. Pasmemenus u nepectanoBku. OnpenencHus u Gopmyisl. [IpuMeHeHne onpeaeneHuid K
3aauyaM 00 W3BJICUYECHUH LIAPOB U3 YPHBI.

2. Coueranms. Onpenenenue u hopmyisl. [I[puMeHeHne onpeaesieHnii K 3a1a4am 00
W3BJICUCHHH 1IAPOB U3 YPHBI.

73443368. Yuciio k-niieMeHTHBIX IIOAMHOKECTB B MHOXKECTBE U3 N DJIEMEHTOB.
CooTHolueHust Mexty unciamu coyetanunii: C* =C™  u C*, =C +C*' (¢
JI0Ka3aTeNbCTBAMH).

73443369.  Meroa moyiHOM MaTeMaTu4ecKol MHAYKIMH. JloKa3aTeIbCTBO COOTHOLICHUS
1+3+5+...+(2n-1)=n"2.

73443370.  bunom Herorona. JlokazatenscTBo. [Ipumepsr 6maoma HeroToHa muist n=

2,3,4,5,6.

Aneebpa muodcecma

73443456. [TonsiTHs MHOXKECTBa, MOJAMHOXKECTBA, paBEHCTBAa MHOXKECTB. CrtocoObI 3a1aHus
MHOXkecTB. Omnepauuu Hajx MHokecTBaMU. COOTHOLIEHHMS MexAy oneparusmu. CrnocoOsl
JI0Ka3aTeJIbCTBA COOTHOIICHUM MEX1y OIepalrsIMHU.

73443457. Bbynesa anrebpa Bcex MOJMHOXKECTB HEKOTOPOTO MHOXKECTBA. AKCHOMBI OyJIeBOM
anreOpel. [Ipumepsl anredpanyeckoro J0Ka3aTelbCTBA HEKOTOPHIX COOTHOUICHHHM MEXIy
olepanusMu TEOPUH MHOXKECTB U3 aKCHOM.

73443544, TeopeTnko-MHOKECTBEHHBIE CpeacTBa MojJienupoBanus. [loHsTue npousBeaeHus
MHOxkecTB A x B. Teopema o umnciie anemenToB B A x B 17151 KoHeuHbIX MHOXECTB A u B ¢
J0Ka3aTeJIbCTBOM METOJOM MOJHON MaTEMaTUYECKON MHAYKIUH.

73443545. ITonsiTe MHOecTBa Bcex noaMHokecTB P(M) muoxectBa M. Huco 351eMeHTOB
B P(M) mis koHedHOTO MHOXeCTBa M (C I0Ka3aTeIbLCTBOM).

73443632. IToHsITE OTHOILIEHUS U €r0 TEOPETUKO-MHOKECTBEHHAs! MozeNb. OnpeneneHue
CBOMCTB OWMHAPHBIX OTHOLIEHUI: CHUMMETPHYHOCTH, PEICKCUBHOCTb,  TPAH3UTHBHOCTb.
IIpumeps! oTHOmEeHUH. OnpeeseHne OTHOLEHUs nopsiaka. IIpuMepsl oTHOIIEHNH NOpsiAKa:
00JIbIlIe WM PAaBHO HA YKCIaX, OBITh MOAMHOXKECTBOM Ha MHOKECTBAX, JIEKCUKOTpahudecKuit
MOPSAJIOK Ha CIIOBaXx.

73443720. OtHomieHne SKBUBaJIeHTHOCTH. OrmpeneneHue (QakTop MHOMXKECTBA IO

OTHOILLIEHUIO 3KBUBAJICHTHOCTH. [Iprmepsl.



73443808. [Tonstue o ¢dyHkIMOHANTBEHOM oOTHOWmEHWU. OmnpeneneHus QYHKIUA ¢
oToOpaxeHwus, KoMmrosuiius QyHknwii. Teopema 00 accONMAaTUBHOM CBOMCTBE OIEpaIiuu
KOMITO3UITUH OTOOpakeHUH.

73443896. Crioco6b1 3amanust ¢ynkimid. Tabmuna QyHKIWM, 3a1aHHOH Ha KOHEYHOM
MHOkecTBe. ['paduk QyHkiuu. Yucno pa3nuyHbix GyHKIUNA U OTOOpa)KeHUN HAa KOHEYHOM
MHOECTBE B KOHEUHOE MHOKECTBO (C JOKA3aTeIILCTBOM).

734438009. Omnpenenenne oOpa3a MOAMHOXKECTBA OTHOCUTENbHO (yHKIMH. Teopema 00
o0pa3e 00beTMHEHHUS U MEePECEUCHHUS TIOJJMHOKECTB OTHOCUTEIIEHO OTOOpasKEeHUSI.

73443810. Omnpenenenne mpooOpasza MOJIMHOKECTBA OTHOCUTENbHO (pyHKunU. Teopema o
npooOpase 00beNMHEHHUS | MEePECEYCHNUs TIOJMHOKECTB OTHOCUTEIIFHO OTOOPasKEeHHUSI.

73443984. Omnpenenenue obOpaza M mpooOpas3a MOJMHOXKECTBA OTHOCUTEIBHO (DYHKIUH.
Teopembr 00 oOpaze mpoobOpasa u mpooOpaze obOpa3za MOIMHOKECTBA OTHOCHTEIHHO
GyHKIMH.

73443985. CBoiicTBa 0TOOpaXXeHHS — OBITh HHBEKINEH, CEOpBEeKIIel u Ouekiueit. Teopema
0 KOMITO3ULIMY UHBEKIIHUH.

73443986. CBoiicTBa 0TOOpakeHUs — OBITH UHBEKIIMEH, CEOpbEKITuel n Ouekuen. Teopema
0 KOMITO3ULIUU CHOPBEKIIHIA.

73443987. Teopema o OuekTuBHOCTH OTOOpakeHus f:A ->B, mius KoTOporo cymecTByeT
oroOpaxkenue g: B ->A ¢ cootHomenusmu g= f=1, u f=g =1,.

73444072. [TonsiTue 0 paBHOMOIIHOCTH MHOKECTB. (CYeTHbIe MHOXECTBa. Teopema o
CUETHOCTH WJIM KOHEYHOCTHU OOBEIMHEHUS CUETHOIO 4KC/ia KOHEUHBIX MHOXeECTB. [Ipumep
MPUMEHEHUS TEOPEMbI K J0Ka3aTeIbCTBY CUETHOCTH MHOXECTBA BCEX CJIOB HaJ KOHEUYHBIM
andaBuTOM.

73444073. [TonsiTue 0 paBHOMOIIHOCTH MHOKECTB. CYEeTHble MHOXECTBa. Teopema o
CYETHOCTH CYETHOTO OOBEIMHEHHSI CYETHBIX MM KOHEYHBIX MHOXKeCTB. [Ipumep npumeHeHus
TEOpEeMbl K JI0Ka3aTeJIbCTBY CUETHOCTH MHOXKECTBA BCEX KOHEYHBIX MOJIMHOXXECTB B
MHOYECTBE BCEX CJIOB HAJl KOHEYHBIM aJ(PaBUTOM.

73444160. [TonsiTue 0 paBHOMOIIHOCTH MHOKeCTB. CYETHbIE MHOXKECTBa. Teopema o
CUETHOCTH IIPOU3BEJIEHUS CUETHBIX MHOXECTB. JloKa3aTenbCTBO CUETHOCTH MHOKECTBA
paloHaIbHBIX YHCEN.

73444248. MomHocTh KOHTHHYYMA. Teopema KanTopa 0 HECYETHOCTH MHOKECTBA TOUEK HA
otpeske [0;1].

73444336. [lonsiTe paBHOMOIIHOCTH MHOXecTB. Teopema Kanrtopa - bepnmreitHa o

PaBHOMOIIHOCTH OBYX MHOKCCTB (663 I[OKa?»aTeJIBCTBa). HpI/IMCpH JOKa3aTCIbCTBa



PAaBHOMOIIHOCTH HEKOTOPBIX MHOECTB € HCMOJb30BaHUEM TeopeMbl KanTopa-bepHmTeiina
(Hanmpumep, MHOXKECTBA JeHCTBUTENbHBIX yncen R u orpeska [0;1]).

73444424, Teopema Kantopa o ToMm, uTo MHOkecTBO P(A) BceX MOAMHOKECTB HEKOTOPOTO
MHOXXKecTBa A 0Oojee MomHO, 4eM MHOXecTBO A. IlpuMeHeHume 3TON TeopeMbl s

J0Ka3aTCIbCTBa HCCYCTHOCTH MHOKCCTBA BCCX A3BIKOB C KOHCYHBIM aJ'I(l)aBI/ITOM.

Bomnpocs! 2-ro cemectpa:

Mampuywl, onpedenumenu, cucmemvl TUHEUHBIX YPAGHEHU

73442920. Cucrembl JIUHEHHBIX YpPaBHEHHMM. OKBUBAJEHTHOCTb CHUCTEM
ypaBuenuii. [IpeoOpazoBanus ["aycca. DKBUBaJIGHTHOCTh CUCTEM YpPaBHEHUM MPHU
npeoOpasoBanusix [aycca. Pemienue cucteMm JIMHEHHBIX ypaBHEHHH METOJIOM
l"aycca.

73443008. Omnpenenurens Matpuubl. Onpepenenue. OnpenenuTens MaTpHULL
BTOPOT'O U TpeThero nopsaxoB. CBoMCTBa onpeaenuTess.

73443009. Onpenenurens Matpuubl. Onpenenenue. CBOMCTBA ONPEAETUTENS:
MaTpHlla ¢ HyJIeBOIl CTPOKOH, IepeMeHa JABYX CTPOK MeCTaMH, MaTpHIia ¢ IByMs
PaBHBIMH CTPOKAMH.

73443010. Onpenenurens Matpuibl. Onpenenenue. CBOMCTBa ONPEAETUTENS:
M3MEHEHHE OTpeieuTeNs mpu npeoOpasoBanusix ["aycca.

73443011. Onpenenurenb MAaTPHUIIbI. Onpenenenue. Onpenenurenb
TPAHCIIOHUPOBAHHOW MaTpPHIIBI.

73443096. Teopema o0 pa3ioKEHUH ONpPENENTUTENs TO TEepBOH CcTpoke (0Oe3
JI0Ka3aTeNbCcTBa). TeopeMbl O pa3joKEHUU OIPEACIUTEN 10 IPOU3BOJIBHON
CTpOKE WJIH MTPOU3BOJILHOMY CTOJIOILY.

73443184. Pemenue cucremsl ypaBHenuii metogom Kpamepa. @opmyna Kpamepa.

73443272, Cucrema JMHEHWHBIX YpAaBHEHUM, YHCIO PEHIEHUH YpaBHEHHS.
Teopema Kponekepa-Kanemnmu o d4Wcie pemIeHUA CUCTEMbl JIMHEHMHBIX

YpaBHEHUH.

DnemeHmuvl AHATUMUYECKOU 2eoMempuu
73443273. [TonsiTvie BEKTOpa B TPEXMEPHOM IPOCTpaHCTBE. PaBeHCTBO BekTOpoB. Onepanuu
HajJ BekTopamu. [Ipoexknus omHoro BekTopa Ha apyroi. CBoiCTBa NMPOEKLMH BEKTOPOB.

CkansipHO€ ITPOU3BEIEHNE BEKTOPOB U €r0 CBOWCTBA.



73443274, [IpsamoyronbHas cuctemMa KOOpAMHAT B TPEXMEPHOM MPOCTpaHCTBE. BripaxkeHue
CKaJSIPHOTO IIPOM3BENEHUS BEKTOPOB YEpe3 KOOpAUMHATBl BEKTOpoB. /[lnnHa BekToOpa.
Paccrostnrie Mexay ABYMsI TOUKaMH.

73443275. [IpsimoyromnpHas cuctemMa KOOpJIMHAT B TPEXMEPHOM IIPOCTpaHCTBE. Bhipakenue
CKaJISIPHOTO TPOM3BEJEHUS BEKTOPOB uepe3 KOOPAMHATHI BEKTOPOB. Brlumcienue yria
MEX/1y BEKTOpPaMHU Yepe3 CKaJIIPHOE ITPOU3BEICHNUE.

73443276. [TapameTpuyeckoe ypaBHEHUE TMPSAMOM Ha TUIOCKOCTU U B MPOCTPAHCTBE,

3aJIaHHOE TOYKOW U HAMpPaBJISIOLUIIM BEKTOPOM.

734432717. VYpaBHeHHE NPAMON Ha IIOCKOCTH, 3aJaHHON JBYMSI TOUKAMU.

73443278. VYpaBHeHHe npsiMoil B HOpMalIbHOM Buzae. PopMmylsia pacCcTOSHUS OT TOYKHU 0
IIPSAMON.

73443279. VYpaBHeHHE TMpsMOW Ha ITUIOCKOCTH B 00mIeM Buie. lTeopemMa O BEKTOpE

NEPIEHIUKYISIPHOM K IIPSIMOM.

73443280. YpaBHeHMe MPAMOi Ha IUIOCKOCTH. Bolunciienue yria Mexay AByMs MpsIMbIMU

73443281. VYpaBHeHHe OHUCCEKTpUC yria, OOpa30BaHHOTO JBYMs I€pECEeKaroIUMHUCS
IPSIMBIMH.

73443282. YpaBHeHUE IPAMOH, NIPOXOAALICH Yepes3 3aJlaHHYI0 TOUYKY U MEPIIEHIUKYJIIPHON

K 3aJIaHHOM MPsIMOM.

73443283. [Tapamerpuueckoe ypaBHeHue mpsimoil B . Otpe3ok. Teopema o jaeneHUH
OTpe3Ka B TaHHOM OTHOLICHHH.

73443284. [Tapamerpuueckoe ypaBHEHHE IUIOCKOCTH, 3a/laHHOE€ TOYKOW U JIBYMs
BEKTOpPaMH, HE JISKAIIMMHU Ha OJHON MPSMOM.

73443285. VYpaBHEHHE IUIOCKOCTH B B HOpMaJIbHOM BHjie. POpMyIia pacCTOSHUS OT TOUKU

JI0 TUIOCKOCTH.

73443286. YpaBHEHME IIJIOCKOCTH B , IPOXOAALIEH Uepe3 TpU 3aJaHHbIE TOUKH.

73443287. OOmiee ypaBHEHHE IUIOCKOCTH. TeopeMa O BEKTOpe MNEPIEeHIUKYISIPHOM K
IIJIOCKOCTH.

73443288. VYpaBHEeHHE TMJIOCKOCTH B . BekTop, NEepneHIUKYISPHBIA K IJIOCKOCTH.

Boruncnenue yria Mexay IByMs INIOCKOCTSIMHU.

73443289. [TapameTrpuueckoe ypaBHEHUE MPSMOM, MPOXOAAIICH Yepe3 3alaHHYI0 TOUKY U
MEePIEeHIUKYISIPHON K 3aJaHHON TUIOCKOCTH.

73443290. Teopema O paccTOSHMM OT TOYKH JO MPAMOM, 3aJJaHHOW MapaMeTPUYECKUM
YpaBHEHHEM B ITPOCTPAHCTBE.

73443291. Teopema 0 reOMETPUYECKOM CMBICIIE MOZYJIS ONPEACINTENS B Pa3MEPHOCTH 2 U

3 (c 10Ka3aTeabCTBOM B pa3MEPHOCTH 2).



Onemenmul TUHEUHOU aneedpbl

73443292, OnpeneneHre ¥ TPUMEPHI JIMHEHHBIX BEKTOPHBIX MTPOCTPAHCTB.

73443293. Onpenenenye IMHEHHO HE3aBUCUMBIX U JIMHEHHO 3aBUCHMBIX CUCTEM BEKTOPOB.
Teopema 0 BbIpa)K€HUU OAHOTO M3 BEKTOPOB B CUCTEME JIMHEITHO 3aBHCHUMBIX BEKTOPOB Uepe3

OCTAJIbHBIC BEKTOPHI.

73443294, Anrebpa matpuil. CBOWCTBA CIIOKEHUS U TPOU3BEICHUS MaTpPHIIL.

73443295. Ompenenenue 0OpaTHON MaTPHIBl. AJTOPUTMBI  HaXOXACHUS 0OpaTHOM
MaTpPHIIBIL.

73443296. [TonstTue o Ga3uce JUHEHHOrO0 BEKTOPHOTO MpocTpaHcTBa. CBOMCTBA CHCTEMBI

6a3ucHbIX BekTOpoB. KoopnuHatbl BekTopa B 3agaHHOM Oasuce. IloHATue pasmepHOCTH
BEKTOPHOI'O MTPOCTPAHCTBA.
73443297. Onpenenenue JMHEHHOro omnepatopa. MaTpuna JIuHEHHOro omneparopa B

3a7aHHOM Oasuce. [IprMep: MOBOPOT MIIOCKOCTH.

6. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecnieyeHne TUCUMILTHHBI
6.1. CiucoKk UCTOYHUKOB U JIUTEPATYPBI

a) OcHoBHas IUTEpATypa

1. Edumosa E.A. Anre6pa. — M.: PITYVY, 2013.

2. bexnemumena JI. A.,Ilerposuu A.1O., Uy6apos U.A. COOpHHK 3a/1a4 TIO aHATTUTUYECKON
TrCOMETPUH U JUHEHHOM anredpe. U3n. 2-e, mepepad. — M. : @dusmariur : JIab. 6a30BbIX
3Hanmit, 2003 (c.7-54; 131-190).

0) JlonmonHuTenpHas TuTEpaTypa

1. llluxanoBuu FO.A. Beenenue B marematuky. — M.: Hayunsrit mup, 2005 (c. 55-120;

173-308; 314-325).

2. [IpockypsikoB B.W. CoopHuk 3a1au o guHeiHo anredpe. M.: Hayka, 1970.

6.2 Ilepedenp pecypcoB HH(DOPMAIMOHHO-TEIICKOMMYHUKAIIMOHHON ceTr «HTepHEeT
1. http://isdwiki.rsuh.ru/moodle/course/view.php?id=11

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

1. Ilepeuens B/l mu UCC

Nen HaumMmenoBanue
/1

1 | MexnyHnapoausie pedpepaTuBHble HaykomeTpuueckue b/, qoctynHbie B paMkax
HalMoOHAILHOM moanucku B 2019 r.
Web of Science



http://isdwiki.rsuh.ru/moodle/course/view.php?id=11
http://www.wolframalpha.com/

Scopus

[Tpodeccnonanpabie momHOTEKCTOBBIE B/, TOCTYIHBIE B paMKax HAIMOHATHHOM
noxmnucku B 2019 r.

XKypnansl Cambridge University Press
ProQuest Dissertation & Theses Global
SAGE Journals

Kypnanst Taylor and Francis

[TpodeccrnonanpHbIe MOTHOTEKCTOBBIC B/]

JSTOR
W3nanus mo oOmEecTBEHHBIM U TYMaHUTAPHBIM HayKaM
DnexTponHas 6ubnnoreka Grebennikon.ru

KOMHBI-OTCpHHe CIIPAaBOYHBIC IIPABOBBIC CUCTCMbI

KoncynsranT [ltoc,
l'apant




7. MaTepuaibHO-TeXHUYECKOe o0ecnevyeHne JUCHUIINHBI
Y4eOHbI# Ki1ace ¢ XOpOoIIei JOCKOH, KOMIBIOTEPOM U BHACOMPOSKTOPOM.

1. Tlepeuens I1O

Nen Hanmenosanue 110 IIpousBoaurenn Crioco6
/i pacrpocTpaHeHUs
(1uyensuonnoe unu
€680000H0
pacnpocmparsiemoe)
1 Adobe Master Collection CS4 Adobe JIMLIEH3UOHHOE
2 OC «Anpt ObpazoBanue» 8 000 «bazanst CIIO | nuiieH3u0HHOE
3 Windows 10 Pro Microsoft JTUIICH3UOHHOE
4 Kaspersky Endpoint Security Kaspersky JUILIEH3UOHHOE
5 Microsoft Office 2016 Microsoft JIMLIEH3UOHHOE

8. OGecneyenue 00pa3oBaTeLHOIO MpoLecca AJs JIHI C OrPAHHMYEHHBIMHU
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIU/I0B

B X0J¢€ peain3aiuu JUCHUILIMHBI UCITOJIB3YIOTCA CIICAYIOMINEC JOITOJIHUTCIBHBIC
METOJBbI 06y‘-IeHI/I$I, TEKYIICTO KOHTPOJIA YCIIEBACMOCTHU U HpOMG)KyTO‘IHOfI arrecraiun
06yqa}oumxca B 3aBUCUMOCTHU OT UX WHAUBHUAYAJIbHBIX 0COOEHHOCTEH:

® IS CIIETIBIX U CITA0O0BUISIIHX:

- Jexuuu Oo(OPMIISIOTCS B BHUIE DJIEKTPOHHOTO JOKYMEHTA, JIOCTYMHOTO C TOMOIIBIO
KOMITBIOTCPA CO CIICHUAIM3UPOBAHHBIM ITPOTrpaMMHBIM O6CCHC‘-I€HI/I€M;

- THCHMEHHBIC 3aJ]aHHs BBINIOJHIIOTCS HAa KOMIIBIOTEPE CO  CIEIHATHM3UPOBAHHBIM
MPOrPaMMHBIM 00€CTIeUeHUEM, UITU MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- oOecrieunBaeTCs MHINBHIyalIbHOE paBHOMEpHOE ocBenieHre He MeHee 300 Jrokc;

- IS BBIMOJIHEHWS 3aJaHUsl MPH HEOOXOIMMOCTH TPEIAOCTABIISCTCS YBEIUYHBAIOIICE
YCTPOMCTBO; BOBMOKHO TaKXKE MCIIOIH30BaHIE COOCTBEHHBIX YBEIHMUNBAIOIINX YCTPOHCTB;

- IUCbMEHHBIE 3a/1aHUs] OPOPMIISIFOTCS] YBEJTUUEHHBIM IIPUPTOM;

- K3aMEH U 3a4€T MPOBOISTCS B YCTHOW (hOpME MIIH BBHITMIOJHSAIOTCS B TMCBMEHHON (popMe Ha
KOMIIBIOTEPE.

® IS TIIyXHX U CIa0OCIBIIIAIINX:

- JeKuuH OQOPMIIIOTCS B BHUJAE JJICKTPOHHOTO JIOKYMEHTa, JIMOO MpPEeIOCTaBISIeTCS
3BYKOYCWJIMBAOIIAA anmaparypa MHAUBUAYAaJIbHOI'O ITOJIb30BaAHUSA,

- IMCbMCHHBIC 3a/IaHUs BBITIOJIHAIOTCSA HAa KOMIIBIOTECPEC B NHUCHbMEHHOU (1)opMe;

- O9K3aMEH M 3a4éT TPOBOIATCS B NHUChMEHHON (opMe Ha KOMIBIOTEPE; BO3MOXHO
poBeJIcHUE B JOPME TECTUPOBAHHUS.

® JUId JIUI] C HapYLIEHUAMU OIIOPHO-ABUTATEIFHOIO allapara:

- Jexuuu Oo(OpPMISAIOTCS B BHUJIE DJIEKTPOHHOTO JOKYMEHTa, JIOCTYITHOTO C TOMOIIBIO
KOMITBIOTCPA CO CIICHUAIM3NUPOBAHHBIM ITPOTrpaMMHBIM O6CCHC‘-I€HI/ICM;

- THCHMEHHBIE 3aJ]aHHs BBITIOJNHIIOTCS HAa KOMITBIOTEPE CO  CIEIHATH3UPOBAHHBIM
MPOrPaMMHBIM 00eCTIeYeHUEM;



- K3aMEH U 3a4€T NPOBOAATCA B YCTHOU (hOpME MM BBINOIHAIOTCS B MUCbMEHHON (popMe Ha
KOMIIBIOTEPE.

[Ipy HEOOXOAMMOCTH NPEIYyCMATPUBAETCS YBEJIWYEHHE BPEMEHM JJIs TOATOTOBKH
OTBETA.

[Iponienypa  mpoBeneHUs  MPOMEKYTOUYHOM  aTrecTalMd  JUIsl  OOyYaroIuxcs
YCTaHABJIMBAETCA C Y4YE€TOM UX MHJIUBUIAYAJIBHBIX ICUXO(PU3UYECKUX OCOOEHHOCTEH.
[TpomesxyTouHas aTTecTalys MOXKET IPOBOJUTHCS B HECKOJIBKO 3TaIOB.

[Tpu mpoBeneHUN MpoUEAYPHl OLIEHUBAHUS PE3yJIbTATOB 00yUeHUs MpeaycMaTpuBaeTcs
UCTIOIP30BAaHUE TEXHHUYECKUX CPEICTB, HEOOXOAMMBIX B CBS3M C HWHIUBUAYAIbHBIMU
0COOEHHOCTSAMHU OOYyYaIoLIMXCs. DTH CPEJICTBA MOTYT OBbITh IPEIOCTABIECHbI YHHUBEPCHUTETOM,
WJIA MOTYT MCIIOJIb30BaThCsl COOCTBEHHbIE TEXHUYECKHE CPEJICTBA.

[IpoBenenne mpoueAypbl OLEHUBAaHUS  Pe3yJbTaTOB OOyuYeHHUS JOMYCKaeTcs C
UCIIOJIb30BAaHUEM TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA.

ObecnieunBaeTcst 1O0CTyNn K MHOOPMAIIMOHHBIM M OHOIHMOTpagHUUEecKUM pecypcaMm B CETH
WuTepHer s kaxaoro oOywaromierocssi B ¢opmax, aJaNTHPOBAHHBIX K OTPaHMYEHUSIM HX
3JI0POBbsI U BOCIIPUATHUS UH(DOPMALIUY:

® I CIIETIBIX U CAOO0BUASAIIHX:

- B MeyaTHOU (opMe yBeJIIMYEHHBIM HIPU(TOM;
- B (hopMe 3IEKTPOHHOTO JJOKYMEHTA;

- B hopme ayanodaiina.

® I INIyXUX U cIabOoCIblIaIuX:

- B IeYaTHOM Gopme;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

® 1151 00y4arOLMXCs C HApYIIEHUSIMH OIIOPHO-/IBUT'ATEIBHOTO allapara:
- B IeYaTHOM opme;

- B (hpopme 37EKTPOHHOTO TOKYMEHTA;

- B popme ayauodaiina.

VYyeOHble ayJUTOPUU I BCEX BUAOB KOHTAKTHOM M CAMOCTOSITENIbHON paboThl, Hay4YHas
OuOIMOTEKa W MHBbIE MOMEIEHHUs i1 00y4YeHMsI OCHAILEHBI CIelHaIbHbIM 000pYJ0BaHUEM U
y4eOHBIMH MECTaMU C TEXHUYECKUMHU CPEICTBAMU OOYUCHMS:

® I CIIETBIX U CAaO0BUASIIHNX:

- YCTpOHCTBOM Il ckaHupoBaHus 1 uyTeHus ¢ kamepoit SARA CE;

- nucrieeM bpaiins PAC Mate 20;

- npunTepoM bpaiing EmBraille ViewPlus;

® ISl TIYyXUX U CIA0OCIBIIIAIINX:

- ABTOMAaTU3UPOBAaHHBIM pabouMM MECTOM Ui JIIOJed C HapylIeHHeM clyxa H
C1a00CIIBIIIALINX

- aKyCTUYECKUHN YCUIIUTENb U KOJIOHKHU;

® s 00y4arOLIMXCS C HApYIICHUSIMHI OIIOPHO-/IBUTATEIBHOTO allnapara:
- IePEIBMKHBIMH, PETYIMPYEMBbIMU 3proHoMudeckumu napramu CU-1;
- KOMIIBIOTEPHON TEXHUKON CO CHELMaIbHBIM IPOrPaMMHBIM 00€CIIEYEHUEM.

9. MeToauvecKue MaTepuaJIbl
9.1. [Inanbl cEeMUHAPCKUX 3aHATUN

Tema 1. (8 4.) AnreGpa MHOKECTB

HeJlb 3AHAMULL YCBOUTHb OCHOBHBLIC IMOHATHA TCOPHUHU MHOXKECTB U onepaum‘fl Haa MHOXKECTBaMH,
COOTHOLICHUS MCKAY OIllEpalluAIMNU U OCHOBHBIC METO/bI BBIYMCIICHHI
TCOPCTUKO-MHOKCCTBCHHBIX BBIYHCIICHHI.




dopma nmpoBeneHnst — 00CYKICHUE, PEIICHHE 3a1a, OIPOC.
Bomnpocs! 1uist 06cykaeHus:
Yo Takoe MHOXKECTBO, M KAKHE €CTh CITOCOOBI 3a/ITaHMsI MHOKECTB?

I[JIH 4Cro HYXXHbI OIICpaliuy HA/l MHOXEeCTBaMu?

KonTposbHbIe BOPOCHL:

1. IToHATHS MHOXECTBa, MOJAMHOXECTBA, paBEHCTBA MHOXkecTB. CrocoObl 3a/laHusi MHOYKECTB.
Onepanuu Haa MHOXKecTBaMU. COOTHOIIEHUS Mex Ay ornepaiusiMu. CrocoObl 10Ka3aTeabcTBa
COOTHOIIIEHUI MEXKIY OTepaIusIMu.

2. byneBa anreb6pa BceX MOIMHOKECTB HEKOTOPOTO MHOXECTBA. AKCHOMBI OyJIeBOW anreOphl.
[Tpumeps! anredpanveckoro I0Ka3aTeIbCTBA HEKOTOPBIX COOTHOIICHUN MEXIY OIepaIusiMu
TEOPUU MHOKECTB U3 aKCHOM.

3. TeopeTHuKO-MHOKECTBEHHBIE CpeACTBa MOJenrnpoBaHus. [oHATHE MpOU3BENECHUS MHOKECTB
A x B. Teopema o uwncie smemeHTOB B A X B i koHEeuHbIX MHOXECTB A U B ¢
JI0KA3aTEJIbCTBOM METOJIOM IMOJIHOM MaTeMaTUYECKON MHIYKLIMH.

4. TlonsTue MHOXKecCTBa Bcex nmoamMHoxxkecTB P(M) mHokecTBa M. Yuncino anementoB B P(M) st

KOHEYHOTO MHOeCTBa M (C 10Ka3aTeIbCTBOM).

Crrcok UCTOYHUKOB U JIUTEPATYPHI:

1. Edumona E.A. Anrebpa. — M.: PITYVY, 2013.
2. HluxanoBud FO.A. Beenenue B MaTemaTuky. — M.: Hayunsiii mup, 2005 (c. 55-120;
173-308; 314-325).

MarepuanbHO-TeXHUYECKOe 00eCIIeueHrEe 3aHATHS: aKaJeMUYecKas ayJIUTOPHs C XOpOIIeH
JOCKOH.

Tema 2. (8 4.) DneMeHThl KOMOMHATOPUKHU
L]env 3anamuii: HAYIUTHCSI CYUTATH YUCIIO SJIEMEHTOB B MHOXECTBAX, 3aJaHHBIX Pa3HBIMH
YCIIOBUSIMHU.
dopma npoBeIeHUs — 00CYXKICHHE, PEIICHUE 3a/1a4, OIPOC.
Bompocs! myist o6¢cyxneHus:

Yto Takoe METO 1 MOJIHOM MaTeMaTHYECKOM I/IHIIyKI_II/II/I?

KoHTponbHbIE BOIPOCHI:
1. Pa3menienus u nepecranoBku. OnpeneneHus u popmyisl. [IpuMeneHue onpeneneHuit K

3aa4aM 00 H3BJIEYEHUH LIAPOB U3 YPHBIL.




2. Coueranust. Onpenenenue u Gpopmyinbl. [Ipumenenne onpeesnenuii K 3a1a4am 06
H3BJICHCHUHU IAPOB U3 YPHBI.

3. Yucno k-31eMEHTHBIX TIOJMHOKECTB B MHOKECTBE U3 N 311eMeHTOB. COOTHOLIEHHUS
Mesky unciamu coueranuii: C¥, = C™  u C* . =C* +C*' (c nokasarenbcTBamu).

4. MeTo/ NONHOM MATEMATHIECKOH HHAYKIMK. J[0Ka3aTeNbCTBO COOTHONIEHHUS
1+3+5+...+(2n-1)=n"2.

5. bunom Hrrorona. /lokazarensctBo. [Ipumepsr 6uHoMa HetotoHna s n= 2,3,4,5,6.

Crrcok MCTOYHUKOB U JIUTEPATYPHI:
1. Edumona E.A. Anre6pa. — M.: PITY, 2013.

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

MatepuraabHO-TEXHUYECKOE 00eCIIeUeHUE 3aHATHS: aKaJIeMHIECKast ayTUTOPHUS C XOPOIICH
JOCKOH.

Tema 3. (8 u.) OTHOLIEHNS U PYHKIUU

Heﬂb 3AHAMULL: YCBOUTHb OCHOBHBLIC ITOHATHA OTHOIICHUA U (b}IHKHI/II/I, HAaY4YUTb UCII0Jb30BaTh
9TU MOHATHUA TJIA MOACITIUPOBAHUA PA3TITMIHBIX chyauHﬁ.

dopmMma npoBeAeHUS — 00CYKIeHNE, PEIICHHE 3a1a4, OTPOcC.
Bormpocs! muist 06¢cyxeHus:

Yro Takoe OTHOIIICHHUC, U KaK €ro MOJACIUPYIOT B MaTeMaTuke?

KOHTpOJIBHBIe BOIIPOCHI:

1. TloHsATHE OTHONIIEHHS M €r0 TEOPETUKO-MHOKECTBEHHas Mojaenb. OmnpenencHue
CBOWCTB  OWMHAPHBIX  OTHOIICHHIA: CUMMETPHYHOCTh,  PE(ICKCUBHOCTH,
TpaH3UTUBHOCTh. [lpuMepsl oTHomeHu#. OmnpeneneHue OTHOUICHUS TOPSAKA.
[Ipumepbl  OTHOIICHWIA TMOpSAKA: OONbIIE WIM pPaBHO HA YUCIAX, OBITh
MOJIMHOKECTBOM Ha MHOKECTBaX, JICKCUKOTpaUUECKUH MOPSIOK Ha CIIOBAX.

2. OrtHomenue SKBUBaJIEHTHOCTH. OmpeneneHne (akTop MHOXKECTBA MO OTHOLICHHIO
SKBHBAJICHTHOCTH. [IprMepsr.

3. [Tlonsarue o GpyHKIIMOHAIBHOM OTHOIICHHH. OnpeneneHus: GyHKIIMH U OTOOpaXKEHU,
kommo3uius  Qynkumii. Teopema 00 accolMaTHUBHOM CBOWMCTBE OMEpalud
KOMITO3UITUH OTOOpaKeHUH.

4. CnocoOwr  3amanus  ¢GyHknumid. Tabnmuna QyHKIWUWA, 3aJaHHOM Ha KOHEYHOM
MHOXecTBe. ['papuk ¢yHkimu. Yucno pa3nuuHbiXx (QyHKIUE M OTOOpakeHUH Ha
KOHEYHOM MHOKECTBE B KOHEYHOE MHOXECTBO (C JI0KAa3aTEIHCTBOM).

5. Omnpenenenue o6pa3a MOJIMHOXKECTBA OTHOCUTEIHHO (PyHKIMU. Teopema 06 oOpase
O00BEIMHEHUS W MEePECEUYCHUS MOJIMHOKECTB OTHOCUTEIHHO OTOOPAKECHHS.




6. Ompenenenue mpooOpasa MOIMHOKECTBA OTHOCHTEIBHO (yHKIHMH. Teopema o
npoobpaze  0OBEAMHEHUS U TepeceueHus TMOJMHOXKECTB OTHOCHTEIHHO
OTOOpaKeHUSI.

7.  Omnpenenenue oOpa3a u MpooOpaza MOAMHOKECTBA OTHOCHUTEIBHO (YHKIUH.
Teopembl 00 obOpa3e mpoobpasa u mpoobpaze oOpaza MOJIMHOKECTBA OTHOCUTEIHHO
byHKIUH.

8. CaoiicTBa oTOOpakeHHs — ObITh MHBEKLIUEH, CIOpheKIuell u oueknueid. Teopema o
KOMIIO3UILIMU UHBEKLUMN.

9. CgoiicTBa 0TOOpaKeHUS — OBITH MHBEKITUEH, CIOPBEKIIMEH 1 Ouekiueit. Teopema o
KOMIIO3ULIUHU CIOPBEKIIHHA.

10. Teopema o OuekTHBHOCTH OToOpaxenus f:A ->B, s KOTOpPOro CymecTByeT
oroOpaxxenue g: B ->A c cootHomenusmu go =1, n fe=g =1,.

CHrcoK UCTOYHUKOB ¥ JTUTEPATYPHI:
1. Edumona E.A. Anrebpa. — M.: PITYVY, 2013.
2. llluxanoBuu FO.A. «Benenue B marematuky» (c. 209-308; 3aqaun K pa3zienam).

3. Baiiatpo6 A.}O, lannymkuna C. A. «3JeMEHTBI TEOPUU MHOXKECTB» (C.26-44;
56-60).

MarepuanbHO-TeXHUYECKOE 00eCIIeUeHUe 3aHATHS: aKaJeMUYecKas ayJIUTOPHs C XOPOIICH
JOCKOH.

Tema 4. (6 4.) MOIIHOCT MHOKECTB

[le]lb 3AHAMULL HAay4YUTBhCA CPAaBHUBATH OCCKOHEUYHBbIE MHOXKCCTBA.

dopma npoBeieHUs — 00CYXACHHE, PELLIEHUE 3a/1a4, OIPOC.

Bormpocs! muist 06¢cyxeHus:

Yr1o Takoe OECKOHEYHOE MHOXKECTBO?
KaKI/Ie MHOX>XECTBA HA3BIBAKOTCIA paBHOMOHIHI)IMI/I (C OJUHAKOBBIM YHUCJIOM BHGMGHTOB)?

HCTOpI/IH CO3AaHns TCOPHUU MHOKCCTB.

KonTposbHbIe BOMPOCHL:

1.

ITonsTe 0 paBHOMOIIHOCTH MHOXecTB. CueTHble MHOKeCTBa. Teopema O CUETHOCTH
nJIn KOHCYHOCTH OGBGI[I/IHGHI/ISI CUCTHOI'0 4Yucjida KOHCYHBIX MHOXKCCTB. HpHMep
IPUMEHEHHUS TEeOpeMbl K JIOKa3aTeNbCTBY CYETHOCTH MHOYKECTBA BCEX CJIOB HAaj
KOHEUYHBIM aJI(haBUTOM.

[TonsiTie 0 paBHOMOIIHOCTH MHO)KeCTB. CueTHble MHO)KECTBA. TeopeMa O CUETHOCTH
CYETHOIO0 OOBEJMHEHHUS CUETHBIX WJIN KOHEUHBIX MHOeCTB. [Ipumep mnpumeHeHus
TEOpEMBbI K JI0Ka3aTEJIbCTBY CUETHOCTH MHOXECTBA BCEX KOHEYHBIX ITOJAMHOXECTB B
MHOXECTBE BCE€X CJIOB Ha/l KOHCUYHBIM aﬂq)aBI/ITOM.

[TonsiTHe O paBHOMOIIHOCTH MHOXeCTB. CueTHble MHOXecTBa. Teopema O CUETHOCTU
MMPOU3BCACHUA CUYCTHBIX MHOXCCTB. I[OKEB&TG.HBCTBO CUCTHOCTH MHOXECTBa
palrOHAJIBHBIX YHUCECIIL.

MomHocTs KoHTHHYyMa. Teopema KaHTOpa O HECUETHOCTM MHOXXECTBAa TOYEK Ha
otpeske [0;1].




5.

[TonsiTue paBHOMOIIHOCTH MHOXecTB. Teopema Kantopa - bepHiureitna o
PaBHOMOIITHOCTH JIBYX MHOXecTB (0e3 mokaszarenbcTBa). [Ipumepbl Joka3aTenbCcTBa
PaBHOMOIITHOCTH HEKOTOPBIX MHOECTB v HCIIOJIb30BAaHUEM TEOPEMBI
Kanropa-bepHiureiina (HampuMep, MHOXKECTBa JEHCTBUTENBHBIX uucen R u oTpeska

[0;1]).

Teopema Kantopa o ToM, yTo MHOXecTBO P(A) Bcex MOAMHOXKECTB HEKOTOPOTO
MHOXecTBa A Oojiee MOIIHO, yeM MHoOXkecTBO A. IlpumeHeHue 3TON Teopembl JUIs
JI0Ka3aTeIbCTBa HECUCTHOCTH MHOYKECTBA BCEX SI3BIKOB C KOHEYHBIM ali(haBUTOM.

CHnuCcOK UCTOYHUKOB U JIMTEPATYpPHI:
1. Edwumona E.A. Anre6pa. — M.: PITYVY, 2013.
2. luxanoBud F0.A. «Benenue B marematuky» (c. 196-208; 3amauu k pazzuenam).

3. Baitntpo6 A.IO, I'annymkuna C. A. «21eMeHThl Teopun MHOKECTB» (c¢.44-50;
60-62).

MarepuanbHO-TeXHUYECKOE 00eCIIeUeHNEe 3aHATHS: aKaJeMUYecKas ayJIUTOPHs C XOPOIICH
JOCKOH.

Tema 5. (10 u.) Pemenuie cuctem JIMHEHHBIX YpaBHEHUN

[le]lb 3AHAMULL YCBOUTH OCHOBHBIC METObI PCIICHUS JIMHEMHBIX ypaBHeHI/II\/'I.

dopma npoBeIeHNs — peLIeHKE 3aa4, OIPOC.

KoHTponbHbIE BOIPOCHI:

1.

CucreMbl  JUMHEMHBIX  ypaBHEHMH.  OKBUBAJEHTHOCTb  CHCTEM  YpaBHEHH.
[IpeoGpazoBanust ['aycca. DKBUBaJIEHTHOCTh CUCTEM YpaBHEHUH MpHU MpeoOpa3oBaHUAX
I'aycca. Pemenne cucreM IMHENHBIX ypaBHEHUM MeTogoM [aycca.

Onpenenurens Matpuiibl. Onpenenenue. OnpeaenuTesb MaTPUI] BTOPOTO U TPETHETO
nopsiikoB. CBOKCTBA OMPEACIIUTEIS.

Omnpenenurens Marpullsl. Onpenenenne. CBONCTBA ONPENETUTENS: MATPULIA C HYJIEBOU
CTPOKOM, ITepeMEeHa JByX CTPOK MECTaMM, MaTpULIA C ABYMS PABHBIMHU CTPOKAMM.
Onpenenurens Matpuubl. Onpenenenue. CBOICTBa ONPENENINTENS: W3MEHEHHE
orpenenuTens npu npeodpasoBanusx ["aycca.

Onpenenurens Matpuibl. Onpenenenune. OnpeaenuTeNlb TPAHCIOHUPOBAHHOM
MaTpHIBI.

Teopema 0 pa3oKeHUH ONpEACTUTENSI MO NEepBOM CTpoke (0e3 HO0Ka3aTenbCTBA).
TeopeMbl 0 pa3noKEeHUH ONPEACIIUTENS IO MPOU3BOJIBHON CTPOKE WA IPOU3BOJIBHOMY
cTONOLy.

Pemenue cucremsl ypaBaenuii merogom Kpamepa. @opmyna Kpamepa.

CucrteMa JMHEHMHBIX  YpaBHEHUW, 4YHCIO  pelieHud  ypaBHeHusd. Teopema
Kponekepa-Kanemm o uncie pemennii CUCTEMbI JIMHENHBIX YPaBHEHUM.

CHmcoK NCTOYHUKOB U JINTEPATYPHI:
Edumosa E.A. Anrebpa. — M.: PITY, 2013.

bexnemumena JI. A.lletpoBuu A.}Q., UybGapoB W.A. COopHuk 3amad 10
aHAJIMTMYECKOW T€OMETPHHU U JIMHeHHoi anredpe (c.131-135; 160-173).




MatepuaabHO-TEXHUYECKOE OOCCTICUeHUE 3aHSATHUS: aKaJeMUvecKas ayJIUTOpHUs C XOpOoIen
JOCKOH.

Tema 6. (8 4.) Anrebpa matpuiy

L]enb 3aHAmMuii: OCBOUTH OCHOBHBIE ONIEpAIlMU HaJ MAaTPULIAMH U UX TPUMEHEHUE.
dopmMma npoBeAeHUS — 00CYK/IeHNE, PEIICHHE 3a1a4, OIpPOC.
Bonpocsr qist 06cyxnenHus:

Marpuia, Kak THIT JaHHBIX U Y100CTBO €ro MUCIOJIb30BaHUS.

KoHTposbHBIE BOIPOCH:
1. AnreGpa maTtpurl. CBOHCTBA CI0XKEHHUS U IPOU3BEICHHUS MAaTPHII.

2. OmnpeneneHue oOpaTHOM MAaTPHUIIBI. AJITOPUTMBI HAXOXKIEHUS OOPAaTHONH MaTPHIIBI.

Cnucok UCTOYHUKOB M JIUTEPATYPHI:

1. Edumona E.A. Anre6pa. — M.: PITY, 2013.
2. bexnemumena JI. A., [lerposuu A.1O., Uy6apos U.A. COopHUK 33124 IO

AHATMTUYIECKOW TEOMETPHH U JIMHEWHOU anrebpe (c.138-147).

MatepuanbHO-TEXHUYECKOE OOecTieueHUE 3aHATUS: aKaJeMUuvecKas ayJUTOpHUsl C XOpoIen
JOCKOH.

Tema 7. (16 4.) DneMeHThI aHATTUTUYECKON T€OMETPUU
L]env 3anamuil: HAYIUTHCS MOJACIUPOBATH U PEIIaTh FTEOMETPUUCCKHUE 3a1aUr
anreOpandecKuMHU CPeCTBAMHU.

dopma npoBeieHNs — peLlIeHKe 3aa4, OIpocC.

KoHTpoiibHBIE BOIIPOCHL:

1. ITonsiTHe BEKTOpa B TPEXMEPHOM MPOCTpaHCTBE. PaBeHCTBO BekTOpoB. Omnepauuu HaJ
BekTopamu. IIpoekiusi oaHoro BekTopa Ha Jpyroil. CBoicTBa MNPOEKIHMH BEKTOPOB.
CkansipHO€ MPOU3BEICHUE BEKTOPOB U €r0 CBOMCTBA.

2. IlpsimoyronbHasi cucTeMa KOOpJIMHAT B TPEXMEPHOM MPOCTPAHCTBE. BripaxkeHne CKaJIIpHOTO
IIPOU3BEJICHUSI BEKTOPOB 4Yepe3 KOOpAUHATHl BEKTOpOB. JlinHa BekTopa. PaccTosiHue mexny
JBYMSI TOUKAMHU.

3. IIpsmoyroiyibHas cuCTEMa KOOPJIAMHAT B TPEXMEPHOM MIPOCTPAHCTBE. BhIpakeHne CKaJIIpHOTO
MPOMU3BEJCHNS BEKTOPOB YEPE3 KOOPAMHATHI BEKTOPOB. BhIuKMCIeHNE yIila MEXAY BEKTOPAMU

Uepe3 CKAJLAPHOC IMTPOU3BCACHUC.




&

HapaMCTpI/I‘IeCKOG YpaBHCHUC HpHMOﬁ Ha INIOCKOCTHU U B MMPOCTPAHCTBEC, 3aIaHHOC TOYKOU U

HaIpaBJIAIOIIUM BEKTOPOM.

5. VYpaBHeHHE NIPAMOM Ha IUIOCKOCTH, 3aJaHHOU JBYMs TOYKaAMHU.

6. YpaBHeHue NpsMON B HOpMabHOM Buje. PopMyiia pacCTOSTHUS OT TOYKU A0 IPSIMOH.

7. VYpaBHeHHe NPAMOI Ha MIIOCKOCTH B 0011eM Buje. Teopema o BEKTOpe MeprneHANKYISIPHOM K
MIPSAMOM.

8. YpaBHeHue npsAMOH Ha IJIOCKOCTU. BrIuncienne yria Mexxay JByMs NPSMBIMU

9. VYpaBHeHue OuccekTpuc yria, 00pa30BaHHOTO JIBYMS MEPECEKAIONTUMUCS MPSIMBIMHU.

10. VYpaBHeHHE NPSMOM, NMPOXOAALIEH Yepe3 3aJaHHYI TOYKY U NEPHEHIUKYISIPHOM K
3aIaHHOY IIPSIMOM.

11. [Tapamerpuueckoe ypaBHeHue npsimoid B . Otpe3ok. Teopema o JelleHUM OTpe3Ka B
JAHHOM OTHOUIEHUH.

12. [TapameTpuueckoe ypaBHEHUE IUIOCKOCTH, 3aJlaHHOE TOYKOW M JBYMsI BEKTOpaMH, HE
JIeXKAIIMMU Ha OJJTHOM MPSIMOM.

13. VYpaBHEHHE MIIOCKOCTH B B HOpMaibHOM Buae. dopmyna paccTOsHUSA OT TOYKU 10
IJIOCKOCTH.

14. YpaBHEHME IUIOCKOCTH B , IPOXOIALIEH Yepe3 TPU 3aJaHHbIE TOUKU.

15. OO1iee ypaBHEeHHE IIIOCKOCTH. Teopema 0 BEKTOpe NEPIEHANKYIIPHOM K INIOCKOCTH.

16. VYpaBHEHHE IIIOCKOCTH B . BEKTOp, NEPIEHIUKYIIIPHBIN K IUIOCKOCTH. Brluncinenue yria

MEX1y ABYMS IJIOCKOCTSIMHU.

17. [TapameTpuyeckoe ypaBHEHUE NPSAMOW, MPOXOIAIIECH Yepe3 3aJaHHYK TOYKY U
MEePIEeHIUKYIISIPHOM K 3aJaHHON TIOCKOCTH.

18. Teopema 0 pacCTOSTHUM OT TOYKH JI0 TIPSIMOM, 3aJaHHOM IMapaMeTPUIECKUM YpaBHEHHUEM
B IIPOCTPAHCTBE.

Cnucok UCTOYHUKOB U JIMTEPATYPHI:

1. Edumona E.A. Anre6pa. — M.: PITYVY, 2013.
2. beknemumena JI. A. IlerpoBuy A.1O., UyGapos 1.A. COopHUK 3a/1a4 IO

AHATMTUYECKON reOMETPHUH M JIMHEWHOU anreope(c.7-53).

MarepuanbHO-TeXHUYECKOE 00eCTIeueHrEe 3aHATHS: aKaJeMUYecKas ayJIUTOPHs C XOPOIIeH
JOCKOH.

Tema 6. (8 4.) DneMeHThl JUHEHHON anreOpsl

Lenv 3anamuii: OCBOUTH TIOHSTHS TMHEHHOW anreOphl M HAYYUTHCS UX IPUMEHSTh.
®opma npoBeeHUs — 00CYKIEHHE, PELIeHUE 3a/1a4, OIpoC.

Bomnpocs! 1u1st 06cyxaeHus:




Uto Takoe JMHEMHO HE3aBUCHUMbIE€ BEKTOPHI?

KoHTposibHBIE BOITPOCHL:
. OnpeneneHue U NpUMepbl JIMHEMHBIX BEKTOPHBIX IPOCTPAHCTB.

Ornpenenenne TMHEHHO HE3aBUCUMBIX U JIMHEHHO 3aBUCHUMBIX CHCTEM BEKTOpPOB. Teopema o
BBIPQ)XEHUU OJHOTO U3 BEKTOPOB B CUCTEME JIMHEITHO 3aBUCUMbIX BEKTOPOB UY€pE3 OCTaIbHBIC
BEKTOPHI.

[Tonstre o 0a3uce TMHEHHOrO BEKTOPHOTrO MpocTpaHcTBa. CBOWCTBAa CHUCTEMBI 0a3MCHBIX
BekTopoB. KoopauHatel BekTopa B 3anaHHOM Oasuce. [loHsTHE pa3MepHOCTH BEKTOPHOIO
MPOCTPAHCTBA.

OmpeneneHne JIMHEHHOTO omeparopa. MaTpuiia JUHEHHOTO OrepaTopa B 3aJlaHHOM Oa3uce.

[IpuMep: TOBOPOT IUIOCKOCTH.

CIHCOK HCTOYHHUKOB U JINTCPATYPhI:

1. Edumosa E.A. Anre6pa. — M.: PITYVY, 2013.

2. bexnemumesa JI. A., Ilerposuu A.1O., Uy6apos U.A. COopHUK 32124 110

aHATTMTHYECKON TeOMETPHHU U JIMHEHHOM anredpe (c.185-186; 216-218; 222).

MaTepI/IaHBHO-TeXHI/I‘leCKOG o0OecrieueHHe 3aHSATHUS: aKaJICMUYCCKasaA ayJquTopusda C XOpOH.ICfI

JOCKOH.

9.2. MeTtonuyeckue yKa3zaHUs IJisi 00yUYaroIUXCsl 10 OCBOSHUIO UCIIUTIIINHBI

HaunmeHnoBanue Kou- Bonpocsl 1151 n3y4yeHus Jlutepartypa
pasjaena BO

AUCHHUIINHBI 4acoB

Aareopa. Yacrs 1

Anre6pa MHOXKECTB | 8 CrniocoObl 3a/1aHUSI MHOKECTB. E¢pumona E.A. «Anrebpa»

Omneparuy HaJ MHOKECTBaAMHU:

(c. 7-20, 3amaum K

o0beTMHEeHKE, TTIEpeCcEeUCHNE, pazneiny).
Pa3HOCTb, JOTIOJIHEHHUE.
Huarpammsl Diinepa. [IInxanosuy FO.A.

OCHOBHbBIC COOTHOILICHHUS] MEXTY
omeparusiMu. CriocoObl

«BeneHue B MaTEMaTUKY»
(c. 55-96, 3anaum

JI0KA3aTeJIbCTB COOTHOIIEHHHI pasnenam).
MEXy OIepanusMy HaJl
MHOKECTBAMMU: 10 ONPEICIICHUIO BaiiaTpo6 A.1O,

paBEHCTBAa MHOKECTB U
anreOpanyecKUMHU METOIaMH.
byneBa anreGpa MHOXKECTB.
Omnepatysi IpOU3BEICHUS

I'annymkuna C. A.
«DIJIEMEHTHI TEOpUHU
MHOXeCTB» (c.1-25; 52-56).




MHOKeCTB. MHOKECTBO BCEX

INOAMHOXKCCTB JaHHOI'O MHOXXCCTBA.

DJIEeMEHTHI 8 MeTo noaHON MaTeMaTUYeCKOM Edumona E.A. «Anre6pa»
KOMOMHATOPUKHI WHIYKLUH. (c. 20-30, 3agaum
UYucio 371€MEHTOB B IPOU3BEICHUN | pa3zieny).
KOHEYHBIX MHOKECTB U YHUCIIO BCEX
MOAMHOKECTB KOHEYHOTO [Muxanosuy FO.A.
MHO>KECTBA. «BeneHne B MaTeMaTHKY»
Pa3menienus, nepectaHOBKH, (c.314-324;96-117;
couetanus. buaom HeroroHa. 3aJla4M K pazzienam).
BaitaTpo6 A.1O,
I'annymxuna C. A.
«DIEeMEeHThI TEOpUHn
MHOXeCTB» (¢.9-12; 53).
OtHo1eHus U 8 Anrebpa cioB. Edumosa E.A. «Anrebpa»
byHKIMHA [IpumMeps! OTHOIICHMIA. (c. 31-62, 3amaun k
[IpencraBneHNs] KOHEYHBIX paznenam).
OWHAPHBIX OTHOIICHUN B BUJIC
TaOJINII. IIInxanosuu [O.A.
OTHolIeHUS TOPsIIKA U «BeneHue B MaTeMaTHKY»
SKBUBAJIEHTHOCTH. (c. 209-308; 3amauun k
CriocoObl 3a1anust PyHKITUH. pasuenam).
Nubekuus, CIOpbeKIus, OUeKIIs.
BaiinTpo0 A 1O,
I'annymxuna C. A.
«DIJIEMEHThI TEOpUHU
MHOXECTB» (C.26-44;
56-60).
Mo1HOCTb 6 [ToHsITHE O MOLITHOCTH MHOKECTB. Edumosa E.A. «Anrebpa»
MHOKECTB 3amaun Ha NOKA3aTEILCTBO (c. 40-48, 3amaum K
CUYETHOCTH U HECUETHOCTH paszzaeny).
HEKOTOPBIX MHOKECTB MHOKECTBA,
MOIIHOCTh KOHTUHYYMa. [IInxanosuy FO.A.
3amaun Ha JOKa3aTeIbCTBO «BeneHue B MaTeMaTHKY»
PaBHOMOITHOCTH MHOKECTB. (c. 196-208; 3amaun k
pasnenam).
Baiintpo6 A.10,
lNannymkuna C. A.
«DIJIEMEHThI TEOpUHU
MHOXeCTB» (¢.44-50;
60-62).
Auaredpa. Yacts 2
Pemenue cucrem 10 Pemenue cucrem TMHEHHBIX Edumona E.A. Anrebpa

JIMHEHHBIX
YpaBHEHUU

ypaBHeHul MeTosioM ["aycca.
Boruncnenue onpenenurenei
MaTpHIL.

Pemenue cucrem JIMHENHBIX
ypaBHeHui MmeronoM Kpamepa.

(c.63-89).

bexnemumesa JI.
A IletpoBuu A IO.,
Uyo6apos 1.A. CoopHuk




3a/1a4 110 AaHAJIMTHYECKON
TE€OMETPUHU U JTUHEHHOMN
anredpe (c.131-135;
160-173).

Anrebpa MaTpuil 8 Crnoxenne un ymHO)keHue marpuil. | Epumosa E.A. Anre6pa
Brruncnenue oOpaTHBIX MaTpHIL C (c.145-163).
WCIOJIb30BAHNUEM ONpEIeNuTeNei u
meroaoM ["aycca. bexnemumesa JI.
Pemienne MaTpuuHbIX ypaBHEHHIA. A.Ilerpouu A.1O.,
Uy6apos U.A. CoopHHK
3a/1a4 110 AHAIUTHYECKOU
T€OMETPUHU U TUHEHUHOMN
anrebpe (c.138-147).
DIIeMEHTHI 16 Pemenne reomerpuueckux 3amad Ha | Ebumosa E.A. Anre6pa
AHAJIMTUYECKOMN MJIOCKOCTH. (c.90-124).
rEOMETPUH Pemenune reomerpuueckux 3ajaad B
MPOCTPAHCTBE. bexnemumena JI.
®dopmyJia IOBOPOTA MIOCKOCTH. A IletpoBuu A IO,
Uyo6apos 1U.A. CoopHuK
3a7a4 10 aHATUTUYECKOH
T€OMETPUHU U JTUHEHHOMN
anredpe(c.7-53).
DJIeMEHTBI 8 Onpenenenue JIMHEHHON Edumona E.A. Anrebpa

JUHEHHOU anreOpbl

HE3aBHCHMOCTH BEKTOPOB U 0azuca
BEKTOPHOTO MTPOCTPAHCTBA.
[IpeoOpazoBanue MaTpwil
JMHENHOT0 0TOOpaXKEHUs NpU
3ameHe Oa3uca.

Haxoxnenrne coOCTBEHHOTO
BEKTOpa U COOCTBEHHOTO 3HAYCHUS
JUHEHHOTO OTOOpaKeHHE.
[IpuBeneHre MaTPUIIBI
CaMOCOTIPSKEHHBIX OMEePaTOPOB K
JIMaroOHaJIbHOMY BUJLY.

(c.125-144).

bexnemumesa JI.

A IletpoBuu A 1O.,
Uy6apos 1U.A. CoopHuK
3a/1a4 N0 AaHAIUTUYECKOU
F€OMETPUU U JTMHEUHOMN
anredpe (c.185-186;
216-218; 222).

Metoanueckre peKOMEHIAIMHU TI0 OPTaHU3AIMN CAMOCTOSITEIbHOU PaOOThI

OcBoeHue TUCIHMITINHBI « AJreOpay MpeAnoaraeT akTHBHYIO CaMOCTOSITENIbHYIO padoTy
cryneHTa. CamocrosiTenbHas padoTa CTy/I€HTa COCTOUT U3: MOATOTOBKH K JIEKIIUSIM U
ceMHMHapaM (YTEHHIO U YCBOCHHIO COOTBETCTBYIOIIEH JINTEPATyphl, yKa3aHHOU B TaOnuLe
«I1maHbl CEMMHAPCKHUX 3aHATHIY, a TAKKE KOHCIIEKTOB MPEABIAYILNX JEKIUN U
JIOTIOJIHUTEIbHOM JINTEPATYPhl); BHIIIOIHEHUS TOMALIHUX 3aaHUM;

BBITIOJTHEHUS IOMAIIHUX HHIMBUIYabHBIX KOHTPOJIBHBIX Pab0T; MOJATOTOBKHU K KOHTPOJBHBIM
paboTtam, 3aueTy u sk3amMeHy. CamMmocTosTeNIbHAs paboTa CTYICHTa SBISIETCS. BAXKHBIM
KOMIIOHEHTOM 00yueHus. CTyIeHT 00s513aH IPUXOIUTh Ha JIEKLIUU U CEeMUHAPHI MTPEIBAPUTEILHO
MOJTOTOBUBIINCH K YXKE 1O IPONHACHHBIM TeMaM, KOTOPBIE UCIIONB3YIOTCS B TEKYIIHMX JICKIHIX U
CEMUHapax.



lpunoscenue 1
AHHOTAIUA JUCHUITJIMHBI

Hucuurnnuna «AnreOpa» peanusyercs  Ha OTIENCHUM UHTEIUICKTyalbHbIE CHCTEMBI B
ryMaHuTapHoil cdepe kadenpoil MaTeMaTHKH, JOTMKM M HHTEJJIEKTYalbHbIX CHUCTEM B
ryMaHuTapHoit cdepe B 1 u 2 cemectpax.
Lenv Ooucyunnunvl: 00ydyeHHE ciylIaTesell COBPEMEHHOMY MAaTE€MaTH4YECKOMY SI3BIKY, CTHIIIO
anreOpanyeckoro MOJEIMPOBAaHUS B HMH(OPMATHKE M NPUOOPETEHHE Y CTYAEHTOB HaBBIKOB
MaTeMaTHYECKOT0 MOJICTIMPOBAHUS C UCIIOIB30BAHUEM COBPEMEHHBIX alreOpanveckux CpesicTB.
3a0daua Oucyunaunel: ocBoeHHE O0a30BBIX MAaTEMaTHYECKUX IOHATHI anreOpbl U HaBBIKOB,
JeKAIIUX B OCHOBE JAPYIMX MaTeMAaTHYECKUX AMCLUUIUIMH U HEOOXOJUMBIX JJIS IMOJTyYeHHs
TpeOyeMbIX KOMIIETCHIIUH B 00J1aCTH HH(POPMATUKH, TIPOTPAMMUPOBAHUS U MOJCIIUPOBAHHUSL.

JlucuumuirHa HarpasiieHa Ha (OPMHUPOBAHUE CIEAYIOIIMX KOMIIETEHLIUH:

OIIK-1 - CnocoOeH Hcnonb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX AUCLMIIIINH
B MPpo(heCcCHOHANBHON JAEATENBHOCTH, TPUMEHSITh METO/Ibl MATEMATHIECKOTO aHAIN3a, JIOTUKHA U
MOJICJIMPOBAHUS, TEOPETUYECKOIO W  SKCIEPHUMEHTAJIBHOIO HCCIIEZOBaHUS B HH(pOpPMAaTHKE,
JMHTBUCTHKE U TYMaHUTAPHBIX HayKax;

OIIK-2 - CmocobeH mony4arh 3HaHHUA B O0JIaCTH COBPEMEHHBIX MpPOOJIEM HayKw,
TEXHUKU ¥ TEXHOJIOTUU MH()OPMATHKH, T'YMAaHUTAPHBIX, JIMHIBUCTUYECKUX, U COL[MATIbHBIX HAYK.

B pesynbpTaTe ocBOCHUS AUCIUIUTHHBI (M00Y/i5) 00YUAIOIIHIACS TODKEH:
3Hamu:
OCHOBHBI€ TTOHATHSI TEOPUU MHOKECTB;
OCHOBHBIE MOHSATUSI KOMOMHATOPUKH;
dbopmyny Ounoma HproToHa;
METO/ I0Ka3aTeNbCTBA IIOJIHOM MaTEMaTUYECKOW NHIYKIINH;
MOHATUE MAaTPULBI U ONIPEAEIINUTENS KBaAPAaTHON MaTPHILIbL;
METO/]Ibl pelIeHNs TMHEUHBIX ypaBHeHUH ["aycca u Kpamepa;
OCHOBHbI€ MOHATHS JINHEHHOM anreOpbl M aHATUTUUECKON T€OMETPHUU.
Ymemy:
pelaTrh IpOCThIE 331a4M 110 TEOPUH MHOXKECTB U KOMOMHATOPHUKE;
CTPOUTH ajire0pandeckre MoIeIu TeOMETPUUYECKUX 3a/1ad ISl MJIOCKOCTU U MPOCTPAHCTBA;
® peuiaTh NPOCTHIE 33Ja4H 110 AHATUTUYECKON T€OMETPHUH.
Bnaoemy:
® CpEelICTBaMU TEOPETUKO-MHOKECTBEHHOTO MOJEIHUPOBAaHUS: (DYHKIMS, OTOOpakeHue,
OTHOLICHHUE;
® [POCTEHIIIMMH HaBbIKAMU PEIICHUS] KOMOMHATOPHBIX 337144,
e ajroputMamu Meto10B ['aycca u Kpamepa i penieHus: CucTeM JTUHEUHBIX YPaBHEHUH;
® AIrOpUTMAaMU BBIUMCIICHHUN alreOpandecKux onepamnuid HaJ MaTpUIlaMH.

[lo puciunaMHEe NPEIYCMOTPEHBI CIEAYIOMIME BHUILI KOHTPOJA: TEKYIIMH KOHTPOJIb
ycrneBaeMocTd B (popMe YCTHBIX OTBETOB Yy JIOCKH, BBITIOJHEHHS MUCHBMEHHBIX JOMAITHUX
3aJ]aHUi U HAIUCaHUS KOHTPOJIBHBIX pa0oT, MMPOMEXYTOYHAS aTTecTarus B (hopMe IK3aMeHa B
Ka)kKJIOM CEMECTpE.

OO0mmas TpyJI0eMKOCTh OCBOCHUS AUCIIMILTUHBI COCTABIISICT 7 3aUETHBIX CIUHUII.



JIUCT UBMEHEHUM

llpunosxcenue 2

Ne | Tekcr aktyanusanuu win npuiaraemsii K P11/ noxymenT, Mata Ne
COZIepKAIUN U3MEHEHM S IIPOTOKOJIA
1 | Ilpunoxenue Nel 08.06.2020r 6




1. Crpykrypa nucuuniannbl (k m. 2 PII/ na 2020 )

[Tpunoxenue k 1ucTy n3meHeHuit Nel

CTpyKTypa AMCHHMILUIMHBI (M0O0Yy/15) NSl O4HOI (pOPMBI 00yUeHH S

OO01mas Tpy0EMKOCTh JUCIUILUIMHBI COCTaBISET § 3.¢., 304 4., B TOM 4Kcie KOHTaKTHas paboTa

oOyyaromuxcs ¢ npenogasareneM 112 4., npoMexxyTouHas arrecranus 18 4.,

caMmocTosTelbHas paboTa o0yJarommxcs 174 4.

Ce Bunas! yueOHoi paboThl
Me (B yacax)
CT KonraktHas IIp C
p Jlex | Ce oMe a
UK | MH Ky M DopMbl
Hap TOY oc TeKymero
Hail o KOHTPOJIA
No Pasnen [Ipak | JlaGo art T YCIIEBAEMOCTH,
I/ | JUCHMILUIMHBI/ TEMBI TUYEC | paTtop Z;; :J_I (opma
KUe HEIC MIPOMEXKYTOUHOM
saHaT | samar | :a aTTecTalluu (1o
us us cemecmpam)
pa
0
OT
a
1 Anre6pa MHOXeECTB | 1 4 8 12 Orenka
BBIIIOJTHCHUS
MPAKTUYECKUX
3aJaHUuM
2 D1eMEHTHI 1 4 8 Ornenka
KOMOWHATOPHUKH BBIIIOJTHEHUS
MPaKTUYECKUX
3aJaHui
3 OTHOLIEHUS U 1 4 8 16 OrneHka
byHKITUU BBIIIOJTHECHUS
MPaKTUYECKUX
3aJaHuH,
KOHTpPOJIbHAS
paborta
4 MouHOCTh 1 6 OneHka
MHOKECTB 4 12 BBIIIOJTHEHUS
MPAKTUYECKHUX
3aJaHui
5 Pemenue cucrem 1 6 24 Orenka
JIMHEHHBIX 4 BBITIOJTHCHHS
ypaBHEHUM MPaKTUYECKUX
3aJITaHUN
1 3K3aMEH M0
JK3aMeH 18
ouneram




UTOTIO: 20 | 36 18 78
6 Anrebpa MaTpuil 2 8 12 24 Ouenka
BBITIOJIHCHUS
MPaKTUYECKUX
3aaHui
7 DJIEMEHTHI 2 |8 16 32 Ornenka
AQHAIUTUYECKOU BBITIOJTHEHUS
TEOMETPUHU MPaKTUYECKUX
3aJIaHHMH,
KOHTPOJIbHAS
pabota
8 DJIEMEHTHI 2 |4 8 20 Ornenka
JUHEHHOHN anreOpsl BBITIOJIHEHUS
MPaKTUYECKUX
3aJaHUI
2 Pemenue 3amau
3aueT ¢ OLEeHKOMI 20 KOHTPOJIbHBIX
pabor
HUTOTO: 20 |36 96

2. Oopa3oBaTesbHbIe TeXHOMOTHH (K 1.4 Ha 2020 1.)

B nmepuon BpeMEHHOTO MPHUOCTAHOBIIECHUS MOCELICHUS OOyYalOIIMMUCS TMOMEIIEHUH U
tepputopun PITY. nns opranusanuu ydeOHOro Impolecca ¢ NPUMEHEHHEM 3JIEKTPOHHOI'O
o0yueHHsl M JUCTAaHLMOHHBIX O0pa30BaTEIbHBIX TEXHOJIOIMH MOTYT OBITh MCIOJIb30BaHbI
cienyrome 00pa3oBaTeIbHbIE TEXHOIOTHH:

— BHJICO-JIEKIUH;

— OHJIAMH-JIEKLIUU B PEKUME PEaIbHOTO BPEMEHU;

— DJICKTPOHHBIC y‘-Ie6HI/IKI/I, y‘ICGHHC HOCO6I/ISI, HAaYYHBIC U3JaHUA B 3JICKTPOHHOM BUJIC U
JOCTYI K MHBIM AJIEKTPOHHBIM 00pa30BaTeNbHBIM peECypcam;

— CHCTEMBI JJIS JJIEKTPOHHOT'O TECTUPOBAHMUS;

— KOHCYJIbTAallUH C UCIIOJBb30BAHUEM TCICKOMMYHHUKAIIMOHHBIX CPEACTB.

3. Ilepevenb B/l u UCC (k n. 6.2 Ha 2020 r.)
Ne HanmenoBanue
n/
i
1 | MexnyHapoansle pedepaTUBHBIE
HaykomeTpuueckue bJI, noctynHsle B pamkax
HanuoHaILHOM noanucku B 2020 r.
Web of Science
Scopus
2 | [Ipodeccuonanbubie nonHoTekcToBole B/,
JIOCTYIIHBIE B paMKax HaIlMOHAJIBHOM MOJITUCKI
B 2020 1.
Kypnaner Cambridge University Press
ProQuest Dissertation & Theses Global
SAGE Journals
Kypnans! Taylor and Francis
3 | Ilpodeccunonanbublie nosHorekcToBbie bJ1




JSTOR

W3 nanus no oO1ecTBEHHBIM U

TyMaHHUTapHbIM HayKaM

OnexkTpoHHas OubInoTeKa

Grebennikon.ru

KomnbioTepHbie cripaBOYHbIE IPABOBHIE

CHUCTCMBI

Koncynprant Ilntoc,

["apanT

4. CoctaB nporpammuoro obecnevyenus (I10) (x m. 7 na 2020 r.)

Cloud

Ne | HaummenoBanue [IpousBox Cooco0
1/ I1O HTENb pacrnpocTpaHeHHUsI
I (ruyenszuonnoe unu
c80000HO
PACNPOCMpPansemo
e)
1 | Adobe Master Adobe JIMLIEH3UOHHOE
Collection CS4
2 | Microsoft Office | Microsoft | nurneH3MoHHOE
2010
3 | Windows 7 Pro Microsoft | nuLIEH3MOHHOE
4 | AutoCAD 2010 Autodesk | cBoOOIHO
Student pacupocTpaHsieMoe
5 | Archicad 21 Rus Graphisoft | cBoGo1HO
Student pacmpocTpaHsieMoe
6 | SPSS Statisctics IBM JIMLIEH3UOHHOE
22
7 Microsoft Share | Microsoft | nuueH3noHHOE
Point 2010
8 | SPSS Statisctics IBM JIALIEH3UOHHOE
25
9 | Microsoft Office | Microsoft | nTuIIEH3MOHHOE
2013
10 | OC «AnbT 000 JINIEH3UOHHOE
O6pazoBanue» 8 | «bazanbt
CIIO
11 | Microsoft Office | Microsoft | aunenzuonHoe
2013
12 | Windows 10 Pro | Microsoft | aunensunonnoe
13 | Kaspersky Kaspersky | nuuensuonnoe
Endpoint Security
14 | Microsoft Office | Microsoft | aunenzuonHoe
2016
15 | Visual Studio Microsoft | nuiieH3HMOHHOE
2019
16 | Adobe Creative Adobe JIMLIEH3UOHHOE




| 17 | Zoom | Zoom JMIICH3UOHHOE




