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1. llean ocBOeHMS AUCIUILIMHBI

Jucuummna "Beinykioe nporpaMmupoBanue” o0ecriednBaeT MpuoOpeTeHne 3HaHUH U
YMEHUH B COOTBETCTBHUHU C TOCYJapCTBEHHBIM 00pa30BaTelIbHbIM cTaHaapToM. Llensio cnenkypca
«BBbllyK10€ IpOrpaMMHUpPOBAHUEY» SIBISIETCS O3HAKOMIIEHHE CTYAEHTOB C METOIAaMHU BBIITYKJIOIO
POTrpaMMUPOBAHMSL.

2. MecTo AUCHMILVINHBI B CTPYKTYpe 00pa3oBaTe/ibHOM IPOrpaMMBbl

JlaHHast AMCHUIUIMHA OTHOCUTCS K YacTH 00pa3oBaTeIbHON NMpPOTrpaMMebl, (hopMUpyeMoid
YY4aCTHMKaMU 0Opa30BaTelbHBbIX OTHOLIEHUWH, M SBIAETCS OJIEKTUBHOW JUCLMILIMHOM.
Juciuminaa  "Bemmykiioe nporpamMMmupoBaHHue" BXOAUT B LUK JIUCHUUIUIMH, KOTOpBIE
o0ecrneynBaoT OBJIAJCHUE AHATUTUYECKUMHM U YHMCICHHBIMM METOJaMM, HEOOXOAUMBIMM MJIs
IOJArOTOBKM  cCHelUalnucTa-mareMarvika. (OHa OCHOBBIBA€TCS HA 3HAHUAX IOJIyUYEHHBIX
CAymaTeJiIMM  TPH  HM3yYCHHM JUCHMIUIMH  "Maremarndeckuid  ananus", "AnreOpa,"
"@yYHKIMOHAIbHBIA aHanu3." 3HaHUS U HABBIKM, MOJYYEHHbIE NPU H3YYEHUM JAUCLMILIUHBI
"Bhinykioe mporpaMMupoBaHHe", HCHOJB3YIOTCS NPU HM3Y4YEHUH OO0LenpodeccrnoHaIbHbIX
JUCLUIUIMH, a TaKXkKe psAla ClIeUualdbHbIX JUCHMIUIMH. JlaHHAas AMCUMIIIMHA SIBJISETCA
JUCLUIUIMHON 1O BBIOODY.

3. Il.nanupyemble pe3yabTaThbl 00yUeHHsl 10 JMCUUILINHE, COOTHECEHHbIE ¢ MJIAHNPYEMbIMU
pe3yJbTaTaMH 0CBOeHHs 00pa30BaTe/IbHOM MPOrpaMMbl

[Tponiecc n3ydyeHus AUCLUILIMHBI HaIPaBjieH Ha (JOPMHUPOBAHUE CIEAYIOLIMX JIEMEHTOB
xoMmrieteHIi B cootBeTcTBUM ¢ PI'OC BO, OIl BO n npuoOpereHus ciaenyromux 3HAHUH,
YMEHUH, HaBBIKOB U (MJIM) OIbITA JESITEIbHOCTH:

dopmupyemast NuaukaTop 10CTHKEHUsI
KOMMNEeTeH s KOMINETeHINHU

(xon u ¢popmMyTHPOBKA) (xoa u GopmyIupoOBKA)

Ilepeuenn
IUIAHMPYEMBbIX Pe3yJabTaTOB 00y4eHH s

IIpodeccnonaibHbIe KOMIIETEHIMHU

MaTeMaTHYeCKUN arrapar

K-2 H-IIK-2.2 3HaTh:

CriocobeH MoHUMaTh, Ob6nagaer ciocOOHOCTHIO OCHOBHBIE [TOHSTHS BBITYKJIOTO
COBEPILEHCTBOBATH U NPUMEHSATH COBPEMEHHBIH | MPOrPaMMUPOBAHHSL.

NPUMEHSTh MaTeMaTUYeCKU anmnapar B | YMeThb:

COBPEMEHHBIN pEILICHUN pa3IMYHbBIX 33/1a4 | - pa3padaThiBaTh AITOPUTMBI [T PELICHUS

3aJa4 BBIITYKJIOIO IPOTPaMMUPOBAHUS,
- pEIM30BBIBAaTh 3TU METOMBI HA A3BIKE
IPOrpaMMUPOBAHUS BBICOKOTO YPOBHSI.
Biagers HaBBIKAMM:

HCTOJIb30BaHUs METOAOB BBIITYKJIOTO
IIPOTPAMMUPOBAHUS JUIsl PELIEHUS
NPUKJIAJHBIX 337a4

4. O0beM, CTPYKTYPA U COePKAHUE U CIUILINHBI

OO0miast TpyI0eMKOCTh AUCITUTUTHHBI COCTABIsET 4 3a4eTHBIX enunuil, 144 akaj. 9acoB.




n/n

Tembl (pa3aesnbl)
AUCHUILTUHBI,
HX COep:KaHue

Cemectp

Buap! yueOHbBIX 3aHATHIA,
BKJIIOYAs CAMOCTOSITEIbHYIO
padoTy CTYIeHTOB,

U UX TPYI0EMKOCTh
(B akazeMM4yecKHX Yacax)

KontakTHas padora

JICKIIUU
HPaKTHIECKUE
J1ab0paTopHbIE
KOHCYJIBTaIlHH

aTTeCTAIllMOHHBIC
UCIIBITAHUS
CaMOCTOSITEIbHAS

pabora

®DopMBbI TEKYIIETO
KOHTPOJIs
ycreBaeMoCcTH

dDopma
NPOMeKyTOYHOMH
aTTecTalMN
(no cemecmpam)

Broanas nekius. O630p
nmuteparypbl. OCHOBHBIE
TOHSTHSI BBIITYKJIOTO
NIPOrPaMMUPOBAHUS.

—

Belinykisle MHOXKeCTBaA. X
CBOWCTBA.

Hcroprueckuii a3kckypc.
AddunHBIE MHOXKECTBA.
AdduHHAS 3aBUCUMOCTD H
€€ CBsI3b C IMHEWHOHN
3aBUCUMOCTBIO. BEIITyKIbIE
MHOXkecTBa. VX cBOMCTBaA.
Breimykieie o6omouku
MHOXeCTB. VX onucaHue.
Brinykieie
MHOTOTPaHHUKH. Teopembl
Panona u Kapareomopu.
KommnaktHocTh 1
BBIITYKJIOCTb.

OnopHbI€ THIIEPIUIOCKOCTH
Y TIOJTyTIPOCTPAHCTBA.
OnopHbI€ THUNEPITIOCKOCTH
U TIOJIyTIPOCTPAHCTBA.
Onucanvie TMHEWHBIX
¢bynkunonanos B $RAS.

Teopembl OTAETUMOCTH B
$R/dS. Teopemsr
OTIEIUMOCTH ISt
BBIMTYKJIOT'O MHOYKECTBA B
$R"d$. Teopema o Tom, 4TO
BCSIKO€ BBITYKJIO€
MHO)kecTBO B SRS ectpb
nepecedeHne BCeX CBOMX
OIOPHBIX
MOJTYTIPOCTPAHCTB.

KonTponbuas pabora

Brinykiibie KOHYCBI U UX
CBOMCTBA.

Konnueckas o6os0uka u eé
CBOICTBA.

Teopema 06 onopHOit
IJIOCKOCTH K BBITTYKIIOMY
KOHYCY




6 |KpaitHue TOYKM BBITYKIBIX | 7 2 6 1 4
MHOKECTB M UX CBOMCTBA.
Heob6xonumeie u
JIOCTaTOYHBIE YCIIOBHS TOTO,
yro $x\in ext A,$ rue $AS --
- MHOXKECTBO 3aJJaHHOC
JIMHEHHBIMU
orpaHudeHusiMU. Teopema
Kpeitna-Munbmana.

7  |BbIIMyKJIbIE U BOTHYTHIE 7 2 6 1 4
(hyHKIIMH ¥ X CBOWCTBA.
Hanrpadux.

Heo6xonumele u
JOCTaTOYHbIE YCIIOBUS
BBIITYKJIOCTH (DYHKLHI.
Teopema 0 HeNPEPHIBHOCTU
BBIMTYKJION (QyHKIINH.
MHOX€eCTBO pelIeHHIA
3aa4d MUHUMU3ALHN A7
BBIMTYKJION (QYHKIINU.

8 |3amaua BBITYyKJIOTO 7 2 6 1 6 |KouTponbsHas pabora
MIPOTPaMMHUPOBAHUS IS
muddepeHupyeMoit
GyHKIHH.

[lonsTre cybrpamuenTa u
cyomuddepennnana. Ux
CBOICTBA.
CyOrpaJieHTHbIC METOIBI
peleHus 3ana4un
BBIITYKJIOTO
NIPOrpaMMUPOBAHUS

9 |MeTox OTCEUEHUH. 7 1 6 1 4
3agaya TUHEHNHOrO
MIPOTPaMMHUPOBAHUS U
METObI €€ pELICHHUS.

2 0,5 | 33,5 pk3amen

Hroro 16 | 48 10 | 05 | 69

5. O6pa3oBaTebHbIe TEXHOJIOTHH, B TOM 4YHCJ€ TEXHOJIOTHH IIEKTPOHHOIO OOy4YeHHS H
JIMCTAHIIMOHHBbIE 00pa30BaTeIbHbIE TEXHOJOTHHM, HCHOJIb3yeMble IPH OCYLIECTBJIEHHH
00pa3oBaTeJHLHOTO MPoIecca Mo ANCHUTNIIHHE

B npornecce 00ydeHus UCTIONB3YIOTCS clelytolue 00pa3oBaTeabHbIe TEXHOIOTHHU:

BBoaHasi JieKknusi — JaeT MEpBOE LEJIOCTHOE MPEJACTABICHHE O JAUCLUILUIMHE U
OPUEHTHUPYET CTYACHTA B CHUCTEME W3YYEHHUs NaHHOM AMCUMILIMHBL. CTyIEHTHI 3HAKOMSTCS C
Ha3HAa4Y€HUWEM U 3aJjadyaMH Kypca, €ro pojibl0 U MECTOM B CHCTeME€ Y4e€OHBIX AMCLUUILUIMH U B
cucTeMe IOATOTOBKM B 1enoM. JlaeTcss KpaTkuif 0030p Kypca, UCTOpHsS pa3BUTHS HAayKd U
MPAKTUKH, TOCTHXKEHHS B ATON cepe, UMEHa U3BECTHBIX YUEHBIX, U3JIaraloTcs NepCreKTHBHbBIE
HamnpaBlIeHUsl uccienoBaHuid. Ha 3TOM  JNeKIUM  BBICKA3bIBAIOTCS  METOAMYECKHE U
OpraHU3aIl[OHHbIE 0COOEHHOCTH Pa0OTHI B paMKaxX JaHHOW AUCUUIUIMHBI, a TAKXKe JaeTcs aHaIU3
pPEKOMEHIyeMOH y4eOHO-METOINYECKOM JIUTEPaTyPhI.

AkajeMuyecKasi JIEKIUs ¢ 3J1eMEeHTaMH JeKIMH-0ecebl — MOCIEI0BATEIbHOE U310~
JKEHUE MaTepuasa, OCYLIECTBISEMOE NPEUMYIIECTBEHHO B BHUJE MOHOJOra IpEnojaBaTels.



OneMeHTHl JIeKIMu-Oecenbl 00eCneunBalOT KOHTAKT TpenojaBarest ¢ ayIuTopuei, 4YTo
M03BOJISIET IIPUBJIEKATh BHUMAHUE CTYJCHTOB K HanOoJiee BaKHBIM TeMaM JUCLUIUIMHBL, aKTUBHO
BOBJICKAaTh UX B Y4EOHBIN IpoIecc, KOHTPOIUPOBATh TEMIT U3JIOKEHHS Y4eOHOro MarepHuaia B
3aBUCHUMOCTH OT YPOBHS €0 BOCIIPHUATHSA.

IIpakTH4Yeckoe 3aHATHE — 3aHATHE, ITOCBAIIEHHOE OCBOCHMIO KOHKPETHBIX YMEHHUHU U
HaBBIKOB 110 3aKPEIUICHUIO TIOJYyYEHHBIX HA JICKLUU 3HAHUM.

Koncyabranmu — BHUJI Y4eOHBIX 3aHATHA, SBISIOMIMKACA OXHOW M3 (HOPM KOHTPOJIS
CaMOCTOATENIbHOW ~ palboThl  cTyaeHTOB. Ha  KoHCynpramusx 1o MNpock0e  CTYJIEHTOB
paccMaTpuBarOTCS HamOoJee CIOKHBIE MOMEHTBHI IMPH OCBOCHMM MaTepualia IMCLUIUIAHBL,
IIPENO/aBaTellb OTBEYAET Ha BOIPOCHI CTYNEHTOB, KOTOPHIE BO3HUKAIOT y HUX B IIpOLECCE
CaMOCTOSITENIbHON PaOOTHI.

6. Ilepeyenb JMIEH3MOHHOTO0 M (WJIH) CBOOOJHO PACHPOCTPAHSAEMOI0 IPOrPaAaMMHOIO
ol0ecrieyeHHsi, HCHOJb3YeMOI0 INPH OCYHIECTBJEHHH O00pa30BaTeIbHOIO Ipouecca Io
AUCHUILINHE

B npomecce ocyimiecTBieHUss  00pa3oBaTENBHOrO  IMpolecca IO JUCHUTUIMHE
HCIIOJIB3YIOTCS:

st (GOPMHUPOBAHUST MATEPUAIIOB Il TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U TIPOBEICHHUS
MIPOMEKYTOYHOM aTTecTanuu, st GOPMUPOBAHUS METOIUUYCCKUX MATEPHAIIOB TI0 AUCIUILTNHE:

- nporpammbl Microsoft Office;

- n3garenbckas cucrema LaTex;

- Adobe Acrobat Reader.

7. llepedyeHb COBpPeMEHHBIX MNPO(ECCHOHAIBHBIX 0a3 JaHHBIX M HHGPOPMALMOHHBIX
CIIPABOYHBIX CHCTEM, MCII0JIb3yeMbIX IIPH OCYLIECTBJIEHUN 00Pa30BaTeJIbHOIO MpoLecca mo
AUCHHUILIMHE (P HEO0X0TUMOCTH)

B mpomecce ocymecTBieHHs ~00pa3oBaTeNFHOrO — Ipolecca IO JUCHUIUIMHE
UCTIONb3YIOTCS:

- ABromartu3upoBaHHas 6ubOoTeuHo-uHpopmanmontas cucrema «bYKU-NEXTy

http://www.lib.uniyar.ac.ru/opac/bk_cat find.php

- DnexkTpoHHas 6ubaroTeyHas cucreMa «Jlanp» https://e.lanbook.com

- DnexTpoHHas 6ubnuoreyHas cucrema «tOpaiir» https://urait.ru

- DnexTpoHHas Oubmoreunas cucrema «KOHCYIBTaHT CTyACHTa

https://www.studentlibrary.ru

8. IlepeyeHb OCHOBHOW ¥  /IONOJHUTEJIbHOW  y4eOHOH JMTepaTypbl, pecypcoB
HH(POPMANMOHHO-TEJICKOMMYHUKAUMOHHON cetn «WHTepHeT» (IIPpH HE00X0AMMOCTH),
PeKOMEeH/yeMbIX VIl OCBOCHHS M CIHIIJIMHbI

a) OCHOBHAs JIUTeparypa
1. Akynuu W. JI. Maremarnueckoe nporpaMMUpOBaHKE B pUMepax M 3a7adax: yuyeOHoe
nocobue — Cankr-IlerepOypr: Jlanp, 2011 https://reader.lanbook.com/book/2027
2. bangun K. B. Maremarnueckoe nporpammupoBanune - Mocksa: Jlamkos u K, 2014.
https://www.studentlibrary.ru/ru/book/ISBN9785394014574.html
3. Kanmuxman W. JI. COopHUK 3a7a4 1O MaTreMaTH4eCKOMY MPOrpaMMHpOBAHUIO: y4eO.
nocobwue mis By3oB. / W. JI. Kanuxman; M-Bo Beicul. u cpen. cnern. oopazoBanust CCCP -
2-e u3n., nepepad. u goi. - M.: Beicmas mkona, 1975. - 270 c.



http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
%22
%22
https://www.studentlibrary.ru/ru/book/ISBN9785394014574.html

4. AmmanoB C. A., TumoxoB A. B. Teopus onTumMu3anuu B 3aJadax U yIpaKHEHUSX. -
M.: Hayka, 1991 https://reader.lanbook.com/book/210911

0) 1OMOJIHUTEIbHAS JINTeparypa
1. Bentnens E. C. HMccnenoBanue oneparuii: 3aiadau, NpuHIUIG], metogonorus. / E. C.
Bentuens - 2-e u3n., crepeorun. - M.: Hayka, 1988. - 208 c.: ui.
2. KapmanoB B. I. Maremaruueckoe nporpammupoBanne — M.: ®UIMATIIUT, 2005.
https://www.studentlibrary.ru/ru/book/ISBN5922101706.html
3. Kpacc, M. C. Maremaruka B 5)KOHOMHKE: MaTeMaTH4Ye€CKHE METOAbI U MOJIEIIH | y4eOHUK
s 6akanaBpos / M. C. Kpacc, b. I1. UynpsiHoB ; orBeTcTBeHHBIN penakrop M. C. Kpacc.
— 2-e u3., ucnp. u aomn. — Mocksa : M3garensctBo FOpaiit, 2022. — 541 ¢. — (Bsicmiee
obpaszoBanue). — ISBN 978-5-9916-3138-9. — Tekcr : anekTponHbIii // OOpazoBarenbHas
mnargopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/508865
4. CakoBuu B. A. Vccnenosanue onepanuii. — Munck: Bermeiinr. k., 1985.
5. IlerpoB H. H. BBenenue B BeIMyKIIbIN aHAIN3: yaeOHOE Tocodue. - Mxenck, Yal'Y, 2008

http://elibrary.udsu.ru/xmlui/bitstream/handle/123456789/3747/2009138.pdf

9. MarepuaJibHO-TeXHHYeCKasi 0a3a, Heo0OXoAUMAs /sl OCYylIIeCTBIeHHs 00pa30BaTe/JIbHOIO
npoiecca no JMCHuIIuHe

MarepuaibHO-TeXHUYECKasi 0a3a, He0OXoauMas i OCYIIECTBICHUSI 00pa30BaTeIbHOTO
nporecca no JUCHUIUIMHE BKIIOYAET B CBOM COCTaB ClELUAIbHbBIE TOMEILEHUS:

- yueOHbIe ayTUTOPUH /ISl IPOBEACHUS 3aHATHIA JIEKIIMOHHOTO TUTIA;

- yueOHble ayJUTOPUU JIJIsl IPOBEACHUS MPAKTUUECKUX 3aHATUH (CEMUHAPOB);

- yueOHbIe ayTUTOPUU /ISl IPOBEACHUS TPYIIIOBBIX U HHIMBHIyaIbHBIX KOHCYIBTALINN;

- yueOHble ayIUTOPUM JJsI HPOBEIEHHS TEKYIIEro KOHTPOIS M IPOMEXYTOYHOM
aTTECTAIlNH;

- IOMEIIEHUS 1151 CAMOCTOSITEIbHON paboThI;

- MOMEMICHUS TSI XpaHEHUS U TPOPHIAKTHIECKOTO 00CTY)KMBaHUS TEXHUIECKHUX CPEJICTB
o0y4eHHs.

[TomemeHnuss i1 caMOCTOATENbHOW pabOThl 0OydYarOIIUXCS OCHAIIEHBI KOMIIbIOTEPHON
TEXHUKOH C BO3MOXKHOCTBIO TMOJKIIOUEHHsS K ceTH «VHTepHeT» M obecrnedeHueM JOocTyma K
ANIEKTPOHHOM MH(POpMaLlMOHHO-00pa3zoBarenbHoi cpene SApl'Y.

ABTOpP(BI) ©

Crapuuit mpenojaBarelib
kageaps! AuddepeHnnanbHbIX ypaBHEHUH [TpeoOpaxkenckuii 1. E.


https://reader.lanbook.com/book/210911
https://www.studentlibrary.ru/ru/book/ISBN5922101706.html
https://urait.ru/bcode/508865

11).
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. Haitru seurysiyio

ITpniaoxenue Nel k paGoueil nporpaMMe TUCHHUIINHBI
«BplNyKJ10€ MIPOrpaMMHPOBAHHE»

@DoH/1 OLIEHOYHBIX CPEACTB
JJIs1 TPOBeJIeHUs TeKYIIei U MPOMeKYTOYHOM aTTecTAIlMU CTYI€HTOB
10 JUCIUILINHE

1. TunoBbIe KOHTPOJIbHBbIE 32/IaHUS UM HHbIE MATEPHAJIbI,
HCIoJIb3yeMble B Mpolecce TeKylleil aTTrecTaluu

JATUTH HA IVINCKOCTH CyMMy muomerts A = :—l: 1] x [—1: 1] w B =co{r, 12,23}, e 1 = (—1;0), 70 =
(0;1),m3 = (1;-1).

e 2 -
. II\'l'Ih ,‘l COBOKY IHOCT b BOEX KEAJJAPDATHBIX TPEX'LIEHOE BHA T° + bﬂ" + & ¢ HYJIeBRIM AHCKPHMHHAHTOM . IIi]ll.lll e

co (A).

OMKY MHOMECTBA

A={(zyerR ryec0l}u{{(z,y) e R*:y=1>1}.

. Maofipature HA IIODCKOCTH CYMMY MHOMECTE OTPEIKA [T1]Ta), rae

Ty =(41),20 = (4;3) u B =co {(—2:-1),(1;2),(3;-1)}.

. Maofipature HA IIODCKOUTH CYMMY MHOMECTE OTPE3KA [T1]Ta), rae

7y = (4;0), 22 = (4;3) u B=eo{(-2;-1),(1;3),(3;-2)}.

N | !5':!’;:[“] THTE HA ILNIOCKOUTH CYMMY TPeY NUMIBHHKOB

h

=co{(0;0),(2;0),(1;2)} u B=rc0{(2;2),(5:2),(3:1)}

. B upocrpancrse B qananm 6 roues: T = (—'2'_].:4).I2‘g = (77 —3;-10), 25 = (6; —1; —4), 14 = (1;-1; -5), 75 =

P G - -
| yTg = (—13;4:14), a rakme TouKA To = § 2., Tj. Hpeacrasere Tp B BHAS BblIY KAOH KOMOHHALHH HE
10 1),x (—13:4;14) T 3 =1 Tj 1y T
DOMEE “IeM ETRIPEX TOMEK U3 Ty, Ta, ..., Tg.
< 1}

. JoKaHHTe, 1m0 MHOHKECT B

a
2

T

=

|

A= {(r:y}:

ABJIHCTCH BbIITYEIBINM.

- 2
. II!!'.!'.[];]!I.lIh CYMMBL CAOSOYHOLIHY AR MHUMECTE R

A=co{(1;2),(1;-3) u B=eco{(2;-3),(4;-1),(0;1),(3,2)}.

- 2
II!!'o!'o[]i]!I.llh CYMMBI CIOSAYHOLIHY TR MHUMEECTE R-

A=eco{(-1;0),(1;3),(2; —4) u B=co{(—1;0),(1;3),(-2;2)}.

. Haitawre paamepuocts Mpomecrsa Ty + To + T < 3, 7yTary = 1,1y 2 0,20 > 0,13 = 0.

2. Haitru PASMEPHOCTE BBITY KON MHIPKECTEA 3AIABAEMOITD CHET MOk

rf+ri+ri<l
i+ —1x3> L

. Bmisecru ypasnenue runepriiaockocti, oteamomeit rouky To = (3,2,1,1) or X C RY, koropoe sagaercs cuere

noit
3r) +xo+ 613 —Ory <7
-1 —Ta+3r3 —Try =1
—1xy + 4wy — bry + 22, <0
vy —3zs + 213 + 74 < 5.

. Brsecrn YPABHEHHE FHIEDPILTOCKOGCTH, !Lll!'.[]ll!'ol“l K MHUOMECTBY

. T} T3 73
A=JreRr: L+24+ 221
{:r € 1 + o =

B TOMEKE Tp = {D;%:i].

2. Cniucox BONIPOCOB M (WJIN) 3aJaHUI JJIS1 IPOBeIeHUsI IPOMEKYTOYHOM aTTecTaluu

1. Apdunnsie nognpocrpancrsa. ApdunnHast 060104Ka.



BalInykiible MHOKECTBA U UX CBOMCTBA.

Brimykiibie 000704KH U UX OMKCaHUE.

Teopema Kapareonopu.

BHyTpeHHOCTh 1 OTHOCUTEIbHAS BHYTPEHHOCTD BBIMYKIIBIX MHOYKECTB.
[Tpoekius TOYKM Ha 3aMKHYTOE BBIITYKIIO€ MHOXKECTBO.

OrnopHbIe TUNEPIITIOCKOCTH U MOJIYIIPOCTPAHCTBA.

TeopeMbl OTACIUMOCTH ISl BBITYKJIOr0 MHOXKecTBa B $R™d.$

. OnopHas II0CKOCTh BBITYKJIOTO MHOXKECTBA.

10 Teopema 0 ToM, 4TO BCSKOE BhITyKJI0e MHOXecTBO B $R"d,$ ecTh mepeceueHue Bcex cBOMX
OTIOPHBIX MOIYIPOCTPAHCTB.

11. Breinmykible KOHYCBI U UX CBOICTBA.

12. Konuueckas 060104Ka 1 e€ CBONCTBA.

13. Teopema 06 OMOPHOI MITOCKOCTHU K BHIMTYKIOMY KOHYCY.

14. KpaiiHue TOYKH BBITYKJIBIX MHOKECTB M X CBOMCTBA.

15. HeoOxomumbie U gocrarounbie ycinoBusi Toro, uro $X\in ext A,$ rne $AS$ --- mHOKECTBO
3aJlaHHOE JIMHEUHBIMM orpaHuueHusiMU. Teopema Kpeitna-Musnbmana.

16. Brimykisle u BorHyThie (yHKINU U UX cBoiicTBa. Haarpaduk.

17. Heobxomumble U JOCTaTOYHBIC YCIOBHS BBITYKIOCTH (DYHKITUI.

18. Teopema 0 HETIPEPHIBHOCTH BBITYKION (PYHKITUH.

19. MHOXecTBO pelIeHHi 3a/1aud MUHUMHU3AIUU 7151 BBITYKIOW (DyHKITHH.

20. 3apmaua BBITYKIIOTO IPOTPAMMHUPOBAHUS TSI T PepeHIPYEMO (PYHKITUH.
21. \item [Tonsitue cybrpanuenta u cyonuddepennuana. Mx cpoiictaa.

22. CyOrpaaveHTHBIE METOBI PEIICHUS 3a/1a4 BBITYKIIOTO TPOTPAaMMUPOBAHHS.
23. Meroa oTcedeHui.

24. 3anaua TUHEWHOTO MPOrPAMMHUPOBAHUS U METOJIBI €€ PEeIICHHS.

CoNO LN

3. IlepeyeHb KoOMMeTEHIUI, 3TANbI X (POPMUPOBAHMS,
ONMHCaHUe MoKa3aTe/eil 1 KPpUTepHeB OlleHMBAHUS KOMIIETEHUMA Ha Pa3JIHYHBIX 3Tanax
uX (popMupOBaHUS, ONIMCAHUE HIKAJIbI OLCHUBAHUS

3.1 llIkaja oueHUBaHUsA C(POPMHPOBAHHOCTH KOMIICTCHIIUH M ee ONHCAHHNE

OneHuBaHne ypoBHA C(HOPMHPOBAHHOCTH KOMIETEHIMH B TMpOIECCE OCBOCHHS
JUCHUIUTMHBI  OCYIIECTBIISIETCS MO CIEAYIOMIEH TPEXypOBHEBOM IIKAJIE:

IToporoBbiii ypoBeHb - IPEAIOIAaracT OTPaKEHUE TEX OKUAAEMBIX PE3YIbTaTOB, KOTOPHIE
OTpe/IETSAI0T MUHUMAJIbHBIM Ha0op 3HAaHUN M (WIM) YMEHMHM M (WIM) HABBIKOB, IOJYYEHHBIX
CTYACHTOM B pe3yJbTaTe OCBOCHUS JUCUUIUIMHEL. [loporoBelil ypoBeHb sBiIsieTCs 00s3aTeIbHBIM
YPOBHEM JJIsl CTY/IEHTa K MOMEHTY 3aBEpILIEHHS] UM OCBOCHMSI JAaHHOM TUCIUIUINHBI.

IIponBUHYTHIN ypOBeHb - IIPEANOIaraeT CioCOOHOCTh CTYIEHTa UCIOIb30BaTh 3HAHMS,
YMEHHMsI, HABBIKK U (WJIM) OMBIT JESATENbHOCTH, MOJIyYEHHbIE TP OCBOCHUU IUCUUIUIMHBI, JJIS
pereHust mpohecCUOHANbHBIX 3a/1a4. [IpoABUHYTHIN YPOBEHb MPEBOCXOAUT MOPOTOBBIN YPOBEHb
10 HECKOJIbKUM CYILIECTBEHHBIM MPU3HAKAM.

Bbicokmii ypoBeHb - peqnosaraeT CocOOHOCTh CTY/IEHTa HCIHOJIb30BaTh IMOTEHIUAI
MHTErPUPOBAHHBIX 3HAHUM, YMEHHI, HaBBIKOB U (WJIM) OMbITA AEATEIbHOCTH, TOJYYEHHBIX MPU
OCBOGHMM JHCLUMIUIMHBI, JUIsI TBOPYECKOTO pelleHUs MNpo(ecCHOHANbHBIX 337a4 U
CaMOCTOSITEJIbHOTO TIOMCKa HOBBIX IIOAXOJ0B B HUX pEHIEHHH MyTeM KOMOWMHUPOBAHUSA U
UCTOJIb30BAaHUsI M3BECTHBIX CIIOCOOOB pEIICHUS NPUMEHUTEIBHO K KOHKPETHBIM YCIIOBHSM.
Bricokuil ypoBeHb TPEBOCXOAUT OPOTOBBIN YPOBEHD 110 BCEM CYILIECTBEHHBIM MPU3HAKAM.

3.2 IlepeyeHb KOMIETEHUMH, ITAaNbI UX ()OPMHUPOBAHMUS,
ONMCaHHe NOKa3aTe/Ieill  KPpUTEepHEB OLCHNBAHUA KOMIIETeHIUI



Ha pa3jIMYHbIX 3Tanax ux OpMUPOBAHHUS

JTansl IlIkana U KPUTEPUHU OLleHUBAHUS KOMIIeTeHIMiA
Ko, OpMHU- HA pa3JINYHBIX 3Tanax ux (popMHPOBAHUSA
! Dopma bop Iloka3zarenu P (bopyup
KOMIIe- poBaHs
KOHTPOJISA OLCHUBAHUA > > >
TEeHIHH (Ne TembI Iloporossrii IIpoaBUHYTBINH Bricokuii
(pasznena) YPOBeHb YPOBEHb YPOBEHb
IIpodeccnonabHbIE KOMIIETCHIUH
3HaTh:
OcHoBHbIE
MIOHSTHA
BBIITYKJIOTO
IPOrpaMMHUpPOBa
porp p 3HaTh
A OIIpeNIEICHUS
YMeTs: P 3HaHUE CBOWCTB
BBIITYJIBIX
pa3pabarsiBaTh BBIYKIIBIX H
MHOJKECTB.
METOBI adPUHHBIX
DopMyaUPOBKHU 3HaHue
penieHus MHOYECTB,
OCHOBHBIX OCHOBHBIX
MIPaKTHYECKHUX BBIITYKJIBIX
TEopeM Kypca. METO/IOB
3a71a4 Ha OCHOBE 000J10YEK,
YMmenue BBIITYKJIOTO
BBIITYKJIOTO OTIOPHBIX
(hopMyIHpOBaTH MIPOrpaMMHUpPOBaH
IPOrpaMMHUpPOBa saxau TUMEpIIIOCKOCTE |
HUA. YMETh o 1, BBIITYKJIBIX
JIMHEWHOTO YMeHune
I1K-2 OK3aMeH peanu30BbIBaTh MHOT'OI'PaHHUKOB
IPOrpaMMHUpPOBaH MPUMEHATh
3TH METOABI Ha .
usl. METOABI
SI3BIKE YMmenue
YMmeHue BBIITYKJIOTO
IPOrpaMMHUpPOBa (hopMyITHpOBaTH
MIPUMEHATH MIPOrpaMMHUpPOBaH
HUS BBICOKOTO N MIOCTaHOBKY
MIPOCTEHIIINE U AJISL pEeLIeHUS
YpPOBHSL. 3a]1a4u
METO/IbI MPaKTHYECKUX
Bnanetb BBIITYKJIOTO
BBIIYKJIOTO 3a1a4.
HaBbIKaMHU: IpOrpaMMHUpOBa
IPOrpaMMHUpPOBaH
HCTIONIb30BAHMS HUSL.
Usl 1715 pelIeHus
METOZIOB
MIPAKTUYECKUX
BBIITYKJIOTO
3a/1ad4.
IIpOrpaMMHUpPOBa
HUS IS
pemeHns
TIPUKJIATHBIX
3a]1a4.

3.3. Meroagnueckue PE€KOMEHAALIMMA IIpemoaaBaTejaro

10 NMpouexaype ONeHUBAHUS 3HAHNH, YMEHUI, HABBIKOB M (WJIM) ONBITA 1eATeJIbHOCTH,
XapaKTepu3yIuX 3Tanbl ((OPMUPOBAHUS KOMIETEH U

[lenpro mpoueaypbl OIEHUBAHUS SIBISETCS ONPENEICHUE CTEIIEHNU OBJIAJICHUS CTYIEHTOM
OXKUJAEMBIMH pe3ylbTaTaMu OOy4YeHHs (3HAHHSIMH, YMEHHUSMH, HaBBIKAMH M (HJIH) OIBITOM
JeSTETLHOCTH).

[Iponienypa oleHUBaHUS CTENEHU OBJIAJEHUS CTYACHTOM OXXKHMJIA€MbIMU PE3yabTaTamMu
00y4JeHHUsI OCYIIECTBIISETCS C TTOMOIIHI0 METOIUUECKUX MAaTEPHAIIOB, TPEACTABICHHBIX B pa3jieiie
«TunoBble KOHTPOJBHBIC 3aJaHUS WM WHBIE MaTepUasibl, HEOOXOIUMBIE ISl OIEHKU 3HAHUHU,
YMEHUMW, HABBIKOB W (WJIHM) ONBITA ACSITEIHHOCTH, XapaKTEPHU3YIOMIMX 3Tarbl (HOPMHUPOBAHUS
KOMIICTCHITHI




Kputepun onieHuBaHHs CTeNEHN OBJIAICHNUSI 3HAHUSIMU, YMEHUSIMH, HABBIKAMH M (MJIH)
ONBITOM [1eSITeIbHOCTH, ONpe/iesIAoNMe YPOBHU ¢(pOPMUPOBAHHOCTH KOMIIETEHIIUI

IloporoBbliii ypoBeHb (00I1E XapaKTEPUCTHUKH ):

- BJIaJIeHUE OCHOBHBIM 00BEMOM 3HaHUH 1O MpOrpaMMe JUCIUTUIHHEI;

- 3HAaHUE OCHOBHOM TEPMUHOJIOTMU [IaHHOW OOJIaCTH 3HAHUN, CTHJIMCTUYECKH TIPaMOTHOE,
JIOTHYECKH MPABUIIbHOE U3JIOXKEHUE OTBETA Ha BOMPOCHI 0€3 CYIIECTBEHHBIX OMIMOOK;

- BIAQJCHUE UWHCTPYMEHTApUEM JMCLUMIUIMHBI, YMEHHE €ro MCIOJb30BaTh B PELICHUU
CTaHJAPTHBIX (TUIIOBBIX) 3a]1a4;

- CIIOCOOHOCTBH CAaMOCTOSITENIHO IPUMEHSTh TUIIOBBIE PELICHHS B paMKax padoueil mporpaMmbl
JTUCUUTLTAHBI;

- YCBOEHHE OCHOBHOM JIUTEpaTypbl, PEKOMEHIOBaHHOMN paboyeil MporpaMMoil IUCHUIIIMHBI;

- 3HaHWe O0a30BBIX TEOpPUM, KOHICTIMA W HAIMPABICHUHN MO N3y4aeMOU TUCIUTUINHE;

- caMmocTrosTenbHas padoTa Ha MPAKTUYECKUX M JAOOPATOPHBIX 3aHATUAX, MEPUOTUUECKOE
y4acTue B IPYIIOBBIX O0CYXKICHUSAX, TOCTATOYHBIA YPOBEHb KYJIBTYPhl HCIIOTHEHUS 3aJaHUM.

IIpoaBuHYTHII YpoBeHb (00II1E XapaKTEPUCTHKH):

— JIOCTaTOYHO IOJIHBIC U CUCTEMATU3UPOBAHHBIC 3HAHUS B 00bEME TIPOTPaMMBbI TUCITUTUIAHEI,

- UCIOJIb30BaHUE OCHOBHOW TEPMHUHOJIOTMU JIaHHOW OOJIACTH 3HaHWH, CTHIUCTHYCCKU
IrpaMOTHOE, JIOTHYECKHU MTPABIIIBHOE M3JI0)KEHHE OTBETA Ha BOIIPOCHI, YMEHUE JIeIaTh BBIBOIBI;

- BJIaJIcHHUEC MHCTPYMECHTAPHEM JTUCIMILIMHBI, YMCHHE €T0 MCIIOJIb30BaTh B PEIICHUH yYeOHBIX U
npodecCuoHaNbHBIX 33]1a4;

- CIIOCOOHOCTh CaMOCTOSTEIBHO pellaTh CJIOXKHBIC 3ajgadu (IpoOieMbl) B pamMkax pabodeit
MPOTPaMMBI TUCITUTUTHHEI;

- YCBOEHHME OCHOBHOU U JIOTIOJTHUTEIBHOM JIUTEPATYPhI, PEKOMEHIOBAHHOM pabodel mporpaMmmoi
JICITUTIIAHBI,

- YMEHUE OPUCHTHPOBATHCSI B 0A30BBIX TCOPHSIX, KOHILEHIMIX M HAINPABICHUSX [0 M3y4aeMOH
JMCIUTUTMHE M J]aBaTh UM CPAaBHUTEIBHYIO OLICHKY;

- caMOCTOsTeIbHAS pa00Ta Ha MPAKTHYECKUX U JaOOPATOPHBIX 3aHATHUAX, YIACTHE B TPYIIIOBBIX
00CYKIEHHSIX, BBICOKUN YPOBEHD KYIBTYPhl UCTIOTHEHHUSI 3a/IaHUH.

Bobicokuii ypoBeHb (001111e XapaKTEPUCTUKHN):
- CHUCTEMAaTHU3UPOBAHHbIE, IIyOOKHWE M TOJHBbIE 3HAHUS O BCEM pas3zesiaM IUCLUIUINHBI;
- TOYHOE HCIOJIb30BaHWE TEPMMHOJIOTUM JIAaHHOM 007acTH 3HAHWUH,  CTHIIMCTHUYECKH
rPaMOTHOE, JIOTUYECKH MPAaBWJIBHOE W3JIOKEHWE OTBETa Ha BOIPOCHI, YMEHHE JeNaTh
000CHOBaHHBIE BBIBOJIBI;
- 0e3ynpeyHoe BIaJICHHEe HWHCTPYMEHTApUEM  JUCHUIUIMHBI, YMEHHUE €ro MCIOJb30BaTh
B IIOCTQHOBKE U PEIIEHUN HAyYHBIX U IPOECCHOHAIBHBIX 3a/1ay;
- CIIOCOOHOCTh CaMOCTOSITEIbHO M TBOPYECKM pelIaTh CIIOXKHbIE 3a1add (mpoOiemsbl) B
paMkax paboueil mporpaMmbl AUCHUIUINHBL;
- [OJIHOE M  [IIyOOKO€ yCBOGHHME OCHOBHOM M JIONOJHUTEIBHOW  JIUTEpPaTyphl,
PEKOMEHI0BaHHOM pabouel MporpaMMoOil TUCIUIUINHBI;
-  YMEHHE OpHUEHTUPOBATbCSI B OCHOBHBIX TEOpUAX, KOHLEMIMIX W HaNpaBICHUSIX II0
M3y4yaeMoM TUCIUIUIMHE U 1aBaTh UM KPUTUYECKYIO OLIEHKY;
- aKTHBHAs CaMOCTOsITeJIbHAas paboTa Ha MPAaKTUYECKUX U JaOOpaTOpHBIX 3aHATHSAX,
TBOPYECKOE y4YacTHE B TPYMIOBBIX OOCYXIEHMSIX, BBICOKUN YPOBEHb KYJIBTYpbl HMCIIOJHEHUS
3aJJaHuH.

3.4 Onucanue npoueaypbl BbICTABJICHHUS OLEHKHU

B 3aBucumocTu ot ypoBHS CHOPMUPOBAHHOCTH KAXKIOW KOMIETCHIIMH TI0 OKOHYaHUH
OCBOCHMS TUCUUILUIAHBI CTYIEHTY BBICTABIISETCS OLEHKA. /{15 NUCIUILINH, U3Yy4aEMbIX B TCUEHUE



HECKOJIbKUX CEMECTPOB, OIIEHKA MOXKET BBICTABISATHCS HE TOJIBKO MO OKOHYAHUH €€ OCBOCHHSI, HO
U B MIPOMEXYTOUYHBIX ceMecTpax. Bua oneHKu («OTIMYHO», «XOPOIIOY, «YAOBIETBOPUTEIHHOY,
«HEYIOBJICTBOPUTEIHLHO», «3aUTEHOY», «HE3aYTCHO») Ompenensercs  padodeld MporpaMMoin
JUCIUIUTMHBI B COOTBETCTBUU C YU€OHBIM IJIAHOM.

OueHKa «OTIWYHO» BBICTABISIETCA CTYACHTY, y KOTOPOTO Kaxaash KOMIIETEHIIMS
(MOMHOCTHIO WM YacTUYHO (popMHpyeMasi JaHHOW JUCHUILUIMHON) copMHpOBaHa Ha BHICOKOM
YPOBHE.

OueHka «XOpOILIO» BBICTABISAETCA CTYAEHTY, y KOTOPOrO KaXJass KOMIIETCHIIMS
(TTOTHOCTHIO WM YaCTUYHO (pOopMUpyeMast TaHHOW NUCIUTUIHHON) ChOPMUPOBAHA HE HUXKE, YEM
Ha [IPOJBUHYTOM YpOBHE.

O1eHKa «yJIOBIETBOPUTEIHLHO» BBICTABIISIETCS CTY/ICHTY, Y KOTOPOTO KaK/1ast KOMITETCHIIHS
(TOTHOCTHIO WM YaCTUYHO (OopMHpyeMas TaHHOW JTUCUUIUIMHON) copMUpOBaHA HE HIKE, YEM
Ha IIOPOTOBOM YPOBHE.

OneHka «HEYIOBIETBOPUTEIHHOY» BBICTABISIETCS CTYIEHTY, Y KOTOPOTo XOTA Obl OfHA
KOMITETEHITUS (MTOJTHOCTHIO WJIH YaCTUYHO (popMHpyeMasi TaHHOW AUCHUIUIMHON) c(hopMUpOBaHa
HUKE, YEM Ha ITIOPOrOBOM YpPOBHE.

OreHKa «3a4eTy BBICTABIISIETCS CTYACHTY, Y KOTOPOTO KaXK/1asi KOMIIETEHIIHS (TTOJIHOCTHIO
WJIM YaCTUYHO opMHpyeMast TaHHOUW AUCHUILINHON) chOpMUPOBaHA HE HIKE, YEM Ha ITOPOTOBOM
YpOBHE.

OrneHKa «HE3auTEHO» BBICTABISIETCS CTYIACHTY, Y KOTOPOTO XOTS Obl OfHAa KOMIIETEHLUS
(TIOTHOCTHIO WJTH YACTHYHO (GOopMHUpyeMast JaHHOW JUCIMILTAHOW) c)OPMUPOBaHA HIDKE, YeM Ha
IIOPOrOBOM YpPOBHE.



IIpniaoxenune Ne2 k paGoueil nporpaMmMe TUCHHUIINHBI
«BbINyKJ10e NPOrpaMMHPOBAHH

MeToguyeckue YKazaHusd 1Jist CTYI€HTOB IO OCBOCHHUIO TUCITUIIJINHBI

OcHoBHOW (GOpMOIl M3NOKEHUS y4eOHOro MaTepualia Mo AucuuIUIMHE «Bblmykioe
IPOTrPaMMHPOBAHKE» SBJISIFOTCS JIGKIUH. JTO CBSA3aHO C TEM, YTO B OCHOBE YHCICHHBIX METO/IOB
JMEKHUT CEPhE3HBIH MaTeMaTH4YeCKWi ammapar, TpeOyromuii aetanpHOro pasodopa. Ilo
OOJIBIIMHCTBY TEM MPEAYCMOTPEHBI TPAKTUUECKUE 3aHATHS.

B koHme cemecTpa CTYIEHTBl CHAIOT OJK3aMEH. OK3aMEeH MPHUHUMAECTCA 110
9K3aMEHAIIMOHHBIM OHMJIETaM, KayKIbIi U3 KOTOPBIX BKIIIOYACT B ce0s 1Ba TCOPETHUECKUX BOIIPOCA.
Ha CaMOCTOATCIIbHYIO IMOATOTOBKY K 3K3aMCHY BBIJACIACTCA 3 AHA, BO BpPEMA INOATOTOBKU K
9K3aMEHY IPEelyCMOTPEHa IrPyINOoBasi KOHCYIIBTAIHSL.

OcBOUTH BOIIPOCHI, H3JIaracMbIC B IMPOLHCCCC MHIYUYCHHUA OUCHHUIITIMHBI «BLIHYKHOG
IPOTrPaMMHPOBAHHE» CaAMOCTOSITEIBHO CTYIEHTY 3aTPYAHUTEIBHO. DTO CBA3aHO CO CIOKHOCTBIO
M3y4aeMoro marepuana u 0onbmmuM o0beMoM Kypca. [o3ToMy mocemieHne BcexX ayTUTOPHBIX
3aHATHH SBISETCS COBEPIICHHO HEOOXOMUMBIM. be3 yIOpHBIX M pEeryIspHBIX 3aHATUI B TEUCHUE
CEMECTpa CAaThb SK3aMCH IO UTOT'aM U3YUCHUA JUCHUIIIIMHBI CTYACHTY HNPAKTHYCCKHU HCBO3MOXKHO.



