TOPT T

Wndopmauns d erane M\@A Oqu MUHUCTEPCTBO NPOCBEILIEHUSA

®KO: LLLéknHa 3epg)§'manbeBHa POCCHMUCKOU ®EAEPALIUN

[lomxHocTb: Pekr ®DenepanbHOe rocylapcTBeHHOe 0101:KeTHOE 00pa3oBaTeIbHOe
[lata nognucaHyss 04. 05 2026 10720650 5 yupe:KIeHHe BhICIIIEr0 06pa3oBaHusl

YHUKambHbIN N oqzaMMHbM o) «b1aropemeHcKuii rocy1apcTBEHHbIH NMeJarorn4ecKuii yHHBEPCHUTET»

a2232a55157¢ 57&51a8999b119089?§53989420420336ffbf8&_18§ﬂm OBPA30OBATEJIBHAS IIPOTPAMMA
l"fscmm y\«\"‘ Pabouas nporpaMmMa IuCHHILIAHBI

[LOKYMEHT MO prees=s f=an i

\?

3
ET. piquv>

YTBEPXJAIO

Hexan

(pusuko-MmaremaTu4eckoro paxyjabTeTa
. ®I'OY BO «bI'TTY»
C?//((/!} ~_~ T.A.Mepeneauna

3 «25» masi 2022 1.

Pa6Gouasi nporpaMMa qHCHMILINHBI
JTUCKPETHASI MATEMATUKA

HanpagsJjieHne moaroToBKu
44.03.05 IEJAT'OI'NYECKOE OBPA3OBAHUE
(c aByMs1 npo¢uIsiMu MOATOTOBKH)

IIpoduas
«HPOPMATHUKA)»

IIpoduas
MATEMATUKA»

YpoBeHb BbICHIEr0 00pa30oBaHHA
BAKAJIABPUAT

Ipunsra

Ha 3acelaHUM Kadeapbl pu3nyecKoro u
MaTeMATH4YeCKOro 00pa3oBaHus
(mpotokoa Ne 9 ot «25» mas 2022 r.)

Baarosemenck 2022



COJEPKAHUE
1 TIOACHUTEJIBHAS 3ATIMCKA ..o 3
2 YYEBHO-TEMATHUYECKOE INTAHUPOBAHHUE ........ccooooviiiiiiiiiii 4
3 COAEPXKAHUE TEM (PA3ZIEJIOB) ....ccociiiiiiiiiiiiiiii s 4
4 METOAMYECKHUE PEKOMEHIALIMU (YKA3AHWA) UIA CTYAEHTOB I1O
N3YUEHUIO JUCLUTIIIMHDBL........ooiiiiiiiiiee s S)
S TIPAKTUKVYM IT1IO JJUCHHUIITIHE .......coooiiiiiiiiiiiii i 6
6 IUJAKTUYECKUE MATEPUAJIBI VTSI KOHTPOJIA
(CAMOKOHTPOJIAA)YCBOEHHOI'O MATEPUAJTTA ......ooiiiiieeeeeeeeeeee e 7
7 IIEPEYUEHb MHOOPMAILIMOHHBIX TEXHOJIOT U, UCIIOJIb3YEMBIX B ITPOLIECCE
OBYUEHMS ... s 15
8 OCOBEHHOCTHU U3YYEHMA JUCHUIIJIMHBI MTHBAJIMJJAMU UJIMITAMMU C
OI'PAHUYEHHBIMU BO3MOXHOCTAMMUM 3OPOBDBS ... 15
9 CIIMCOK JIUTEPATYPBI U UHOOPMALIMOHHBIX PECYPCOB ..o 15
10 MATEPHUAJIBHO-TEXHUYECKAS BA3A .....oooiiii 16

11 JINCT UBSMEHEHUI U JOIIOJTHEHM..........c.cooviviieiieceseeeeeees s 17



1 IIOSICHUTEJIBHAS 3AIIUCKA

1.1 Henap TMCHUNIMHBI: OCBOCHHE (HYyHIAMEHTAIBHBIX 3HAHUN B 00J1aCTH AUCKPETHOTO
aHaJn3a U BeIpabOTKA MPAKTHUYECKUX HABBIKOB MIPUMEHECHHS ITHX 3HAHHUH, U3JI0’)KEHNE OCHOBHBIX
MOJIOKEHUHN IUCKPETHOIO aHAJIN3a, UX OCHOBHBIX IPUMEHEHUHN B COBPEMEHHON MaTeMaTHKe, 1aTh
CTYJICHTY OPUEHTHUPBI B TaJIbHEHUIIIEM YTTyOJI€HHOM U3yUYEeHUH OTICTBHBIX BOIIPOCOB B CIICIHAIH-
3UPOBAHHBIX Kypcax (IKCTpEMaAIbHBIX 33]1a4, MATEMaTHUYE€CKOM JIOTUKH, TEOPUU BEPOSITHOCTEH ).

1.2 Mecto gucuumiannsl B cTpykrype OOIL: [IuciuminHa «J{uckpeTHass MaTeMaTrKay
OTHOCHTCS K TUCIMIIMHAM 4YacTH, GOPMHUPYEMOH yJyaCTHHKAMU 00pa3oBaTEIbHBIX OTHOIICHHN
npeaMeTHoro Moayiist mo Maremaruke 6ioka b1 (b1.B.01.03).

JU1g ocBOEHMS TUCHMILIMHBI «/IMCKpeTHas MaTeMaTuKa» CTYIEHThl UCIONb3YIOT 3HAHUS,
YMEHHS ¥ HaBBIKH, C(HOPMUPOBAHHBIE B IIPOIIECCE U3YyUCHUSI MATEMAaTUKH, alare0pbl U TeOMETpUn
B 0011e00pa3oBarenbHON Hikoie. @opmupyemble B IPOLECCE N3YUEHMS] TUCLUIUINHBI 3HaHUs Oy-
IyT WCIOJNB30BAThCS AJIs MOCIEAYIOIIEr0 M3yYeHUs TUCHUIUIMH «MaTeMaTudecKuil aHanmsy,
«Dusukay, «I'eomerpus», «CTpyKTypbl aITOPUTMBbI KOMIIBIOTEPHON 00paOOTKHU TaHHBIX).

1.3 JucuuminHa HanpasjeHa Ha ¢popMHupoBaHMe cieayomux komnerenumii: [1K-2

- IK-2. Cioco0GeH OCYIIECTRISTh NIEIaroTHIeCKYI0 JeSTeIIbHOCTD M0 TPOMUIHHBIM IPe/-
MeTaM (JUCHUIUIMHAM, MOIYJISIM) B paMKax MporpaMMm OCHOBHOTO OOIIET0 M CPEeIHEro oOIIero
00pa3oBaHus; HHAUKATOPOM JOCTIKEHUSI KOTOPOU SIBIISICTCSI:

e [IK-2.2 Biiameer 0OCHOBHBIMH MOJIOKEHHUSIMU KIACCHYECKUX Pa3/IeIOB MAaTEMaTUUECKON
HAYKH, CHCTEMOU OCHOBHBIX MaTEMaTHYECKHX CTPYKTYpP U METOIOB.

1.4 TlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHusi. B pe3ynbraTe u3y4eHus qUCIHU-
IUTMHBI CTYJICHT JIOJDKEH
3HATb:
- OCHOBHBIE KOMOMHATOPHBIE OOBEKTHI U YHUCIIA;
- CBOMCTBAa KOMOMHATOPHBIX YHCEIT;
- OCHOBHBIE NMIOHATHSI TEOPHH I'padoB;
- onepauuu Haja rpadamu;
- Kiaccuukanuio rpagos;
- peleHre KpaeBbIX 3a7a4 Ha rpadax;
- CeTH;
- OCHOBHBIE METO/IbI CyMMHPOBaHUS KOHEYHBIX TTOCIIEA0BATEILHOCTEH;
- pelleHHe JIMHEHHBIX PEKYPPEHTHBIX COOTHOILICHUH.
YMETB!
- pemaTb KOMOMHATOPHBIE 3a]1a4H;
- BBITIOJIHATH OTIEpalliu HaJ rpadamu;
- 000CHOBBIBaTH M30MOP(HU3M rpadoB;
- pemarh TUIOBEIE KpaeBble 3a/1a4un Ha rpadax;
- pemarhb JUHEHHbIE PEKYPPEHTHBIE COOTHOILICHUS,
- HaXO/IUTh CYMMBI KOHEUHBIX MTOCIIEIOBATEIHLHOCTEH.
BJIAJICTh:
- HaBBIKAMH PEIICHUS THITOBBIX 32/1a4 KOMOMHATOPHKH U TEOPHUHU TPadoB.

1.5 O6mas Tpya0eMKOCTh THCHHILIMHBI «/{MCKpeTHAs MaTeMaTHKa» COCTaBIseT 2 3a-
yetHble eaunullp (nanee — 3E) (72 gaca):

[Iporpamma mpemxycMaTpuBaeT M3y4eHHE MaTepuaia Ha JEKIHAX U MPAKTUYECKUX 3aHs-
tusx. [IpexycmoTpena camocrosTenbHas padoTta CTYASHTOB 110 TeMaM | pasJenaM. [IpoBepka 3Ha-
HUI OCYIIECTBISICTCS (PPOHTAIBHO, HHAWBUAYAIBHO.

1.6 O0bem AMCHMIIMHBI M BUABI Y4eOHOI 1esiTe IbHOCTH



O0beM AMCHUIUIHHBI M BUbI YU4eOHOH AesiTeIbHOCTH (0uHasi popMa 00yueHHs )

Bu yueOHoi padoThl Bcero yacos Cemectp 3
OO6mmast TpyA0eMKOCTh 72 72
AyIUTOpHBIE 3aHATHS 36 36
Jleknuun 14 14
[IpakTryeckue 3aHIATHS 22 22
CamocrosTenbHas padora 36 36
By ©vTOroBOr0 KOHTPOJISI - 3a4éT

2 YYEBHO-TEMATHUYECKOE IINTAHUPOBAHHUE

2.1 Ounas ¢popma 00y4eHuUs

YueOHO-TeMAaTHUYECKHIi IJIaH

AyIUTOPHBIE 3aHATHS Camocrosi-
HaumenoBanue Bcero
Ne IIpakTuyeckne | TeJbHAS
TeM (pa3aesioB) 4acoB Jleknuu
3aHATHSA padora
1. | Hekoropble MOHATUS TEOPUU 6 1 2 3
MHOKECTB
2. | OTHOMICHHS 6 1 2 3
3. | KombunaTopuka 20 4 6 10
4. | I'padmr 24 4 8 12
5. | CBA3b IUCKPETHOrO U HElpe- 16 4 4 8
PBIBHOTO aHAJIM3a
UTOro 72 14 22 36
HNHTepakTUBHOE 00yUYeHHE MO TUCHUTLINHE
HaumeHnoBanue Bux dopma Koa-
Ne 3aHs- BO
TeM (pa3aesioB) HHTEPAKTHBHOIO 3AHATHUSA
THS 4yacoB
L KomOuHaropuka IT Pabora B mapax: 3ammra 13. 2
2. Tpadbi n PaboTa B ManbIxX rpymnmnax: perie- 2
HUE 33724 Pa3HbIMU CIIOCOOAMHU.
3. | Caasp JIMCKPETHOTO U HEINPEPHIB- 1) Pabora B MaJbIX rpynmnax. 2
IT
HOTO aHaJIn3a 2) Pabora B mapax: 3ammra 13. 4
NUTOIO 10

3 COAEP)KAHUE TEM (PA3IEJIOB)

Tema 1. HEKOTOPBIE TIOHSATUS TEOPUUN MHOXKECTB
Hanomunanne 0CHOBHBIX MOHATHI. OnipefenieHue npsMoro Npou3BeIeHUsI MHOXECTB. Pa3-
OuMeHMsI MHOXKECTB U UX cBoicTBa. CpaBHeHHe pa3ouenuii. [Iponssenenue pa3oueHuii.

Tema 2. OTHOLIEHUSA

OtHomenuss OcHoBHBIE omnpenenenus. Kmaccudukamnusi oTHOIIEHUNA. DKBUBaJICHTHOCTD.
YactuuHblll nopsaaok. Tornosornyeckass cOpTUpoBKa. Vcronb30BaHrEe MHOTOMECTHBIX OTHOIIE-
HUH B PETSIMOHHBIX 0a3aX JaHHBIX.

Tema 3. KOMBUHATOPUKA
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BexTops! 3 HyJe# 1 eIUHUL, pa3TU4HbIe UX TpakTOBKU. CriocoObl mepedopa u HyMepaluu
BEKTOPOB U3 HyJeH u equnwuil. [lepectaHOBKH, pa3MelIeHHs, COYeTaHus1, ClIOCOObI UX mepedopa u
nymepanui. bunom Hetorona u tpeyronbauk Ilackans. Yucna @uboHauym, MX CBOKMCTBA.

Tema 4. TPA®BI

OcHoBHBIE ompeaeneHus: rpad, dyactuunblii rpad, moarpad. IlyTs, mpocToit myTh, LEMb,
KOHTYp, UK. CBSI3HOCTH, OMCBSA3HOCTb, CHUJIbHAS CBSI3HOCTH. OcTOBHOE AepeBo. CBoCTBA nepe-
BbEB. DKCTpEMaJIbHBIE 33J1a4u Ha Tpadax: OCTOBHOE IEPEBO MUHUMAJILHON JUTHHBI, IEPEBO Kpat-
qamux mytei u T.1. CeTeBoe INIAaHUPOBAHHUE W TIOUCK KPUTHUYECKOTO My TH. CBSA3b TEOpUH TpadoB
¢ IMHEWHOU anreOpoi. Martpuiia MHIMIESHIIMN U €€ CBOMCTBA. PerieHne TMHEeHHBIX CUCTEM C MaT-
puneil nHMaeHuui. CBs3b C METOJaMU PEILIECHUS pa3peKEHHBIX JIMHEHHBIX cucteM. [lapocoue-
TaHUs B IBYJOJIbHBIX rpadax. Teopema 0 MaKkCUMalbHOM THapocodeTanuu. Teopema JumBopra.
Teopema bupkroda-pon Helimana. Benrepckuii MeTos nist 3aa4u 0 Ha3HAUCHUSX.

Tema 5. CBA3b JUCKPETHOT'O U HEITPEPBIBHOT'O AHAJIN3A

[TpousBomsnme ¢pyHKIUU. AcuMOTOTHKA. PexyppentHbie cootHomeHns. CrnocoOsl perie-
HUS PEKYPPEHTHBIX COOTHOIIEHUH. CyMMbI U pekyppeHTHOCTH. [lonuHomMuaneHas popmya. Bee-
JICHHE B aCUMIITOTHYECKHE METOIbl. ACUMIITOTUYECKUE PEIICHUSI PEKYPPEHTHBIX COOTHOIICHUIA.
dopmyra CyMMHpPOBaHUS JUjepa.

4 METOJIMYECKHUE PEKOMEHJIALIMM (YKA3ZAHMSI) 1JISI CTYAEHTOB I1O U3Y-
YEHUIO JIMCUMILIAHBI

Pabouas nporpamma npu3BaHa oMo4b CTy€HTaM (U3UKO-MaTeMaTHYecKoro (GaxkysabTeTa
B OpraHM3alMl CaMOCTOSATEIbHONW PadOTHI MO OCBOEHUIO AMCHUMIUIMHBI «/luckpeTHas marema-
tuka». [Ipu n3yyennn Temel 1 «HekoTopble NOHATHS TEOPUU MHOKECTBY CIEAYET yJIEIUTh BHU-
MaHHE crocobam 3a/laHusl MHOXKECTB U OTJIIMUUTENIbHBIM OCOOEHHOCTAM KOHEUHBIX U OECKOHEY-
HBIX MHOKECTB. A, TaKXe onepanusm HaJ MHoxecTBamu. [Ipu usyuenun Temsl 2 «OTHOIIEHNA»
oOpamraercsi BHUMaHHEe Ha OCOOCHHOCTH MHOTOMECTHBIX oTHomeHHud. [Ipu m3yuennn Temsr 3
«KoMbuHaTopuka» ynensercss BHUMaHUE YMEHHUIO MPAaBUIIBHO ONPEIENUTh TUI KOH(UTypauuu
NpUMEHUMOM npu pemeHuu 3ana4yu. [Ipu nsyuenun Temsl 4 «['padb» crnenyer oOpaTUTh BHUMA-
HHUE ee MPUIOKEHHUIO K PELICHUI0 SKCTpeMalbHbIX 3a1a4. [Ipu nzydyenun Tembl 5 «CBs3b nuc-
KpPETHOTO U HEMPEPHIBHOIO aHaJIN3a» OOpalaeTcsi BHUMaHUE Ha CXOJICTBA U OTJIMYMS 3aKOHOB
KOHTHUHYaJIbHOU U TUCKPETHON MaTEMaTUKHU.

[Ipexxae ueM NpUCTYNUTh K BBIITOJHEHUIO 3aJaHUM JIJIsl CAMOKOHTPOJISA, CTYJE€HTaM Heo0Xo0-
MO U3YYUTh PEKOMEHIYEMYIO MO KaXJol TeMe jaureparypy. OOmumii cnucok OCHOBHOM U J10-
MTOJIHUTEJIBHOM JIMTEPATYPBI NIPEACTABIEH B OTACIBHOM paszene. B xone u3ydeHus JUCHUIUINHBI
«JluCKpeTHass MaTeMaTHUKay IIPEAIaracTCs BBIIIOJHUTH PA3JIMYHbIE BUABI CAMOCTOSTEIILHOU pa-
0O0ThI: MOATOTOBKA K KOJJIOKBUYMY, PEIlIEHUE MHAWBHUIyalbHBIX JOMAIIHUX 3aJlaHul, pelieHne
KOHTPOJIbHBIX paOOT M BBINOJIHEHHE TUIIOBBIX pacueToB. [Ipu opranuzanuu rpynnoBoii paboTsl,
cienyer odpamiath BHUMAaHHUE Ha CJIEIyIONINE €€ aCleKThl: HYy)KHO yOeIUThCs, UTO CTYAEHTHI 00-
Jaal0T 3HAHUSAMHU U YMEHHSIMM, HEOOXOIUMBIMH JUIS BBIOJHEHHUS TPYIIOBOTrO 3a/laHUs; HUH-
CTPYKLIHUU K paboTe TOJKHBI ObITh MAaKCHUMaJIbHO YETKMMM; BPEMEHHU Ha BBINIOJHEHUE 3aJaHUs
JIOJDKHO OBITH JOCTATOYHO; HEOOXOUMO KOHTPOJIMPOBATh PacHpeieNieHHe poJieil B rpymie 1 yJa-
CTHE KaKJOTO CTyJIeHTa B paboTe.



Y4eOHO-MeTOAMYECKOE 00ecTiedeHHe CAMOCTOATEILHON padoThI
CTY/J€HTOB M0 IMCUMUILINHE

KoanugecTBoO
@ opMbl/BHBI 4acoB, B
HauMeHoBaHune .«
Ne CaMOCTOAITEJIbLHOI COOTBETCTBHH C
pasnesa (TemMbl)
padoThI y4eOHO-TeMaTH-
YeCKHM ILIAHOM
1. | Hekoropble TOHSTHS TEOPHH MHO-
[ToaroroBka K KOJUJIOKBUYMY 3
J)KECTB
2.
OTHoOLIEHHS [ToaroToBKa K KOJUIOKBHYMY 3
3. | Kombunaropuka BrinonHnenue WHAUBUIYATb-
HOI'0 JOMAIIIHETO 3aJaHus 10 10
TeMaM JIAaHHOTO pa3Jena.
4. | I'padwsr BeInonHenue THoBoro pac- 12
yera
5. | CBs3b IUCKPETHOTO U HENPEPHIB- BrImosHeHNe KOHTPOIBHOU 8
HOTO aHaJIn3a paboTHI
HUTOTO 36
5 IPAKTUKYM IO JUCHUIIJIMHE
caMoOCTOfAITEILHAN
Tema yacel | JUTEpaTypa
paborta

Tema 1. HekoTopblie no

HATHUA TCOPUM MHOKECTB

3ansaTue Nel
MuoxecTtBa. Onepauuu Hajg HUMH. Metop
BKJIFOUCHUS U UCKIIIOYEHUs. J[ekapToBO IMpo-
HU3BEJCHNE, MHOKECTBO-CTEIIEHL. N-MECTHBIC
OTHOIIICHUS.

[5]

CamocrosiTenbHas pa-
6ota o reme «Onepa-
UM HaJ  MHOXe-
crBamu. Jlmarpamma
Diinepa-Bennay.
Komnoksuym  «MHo-
KEcTBa H  OTHOIIIE-
HUSD.

Tema 2. OTHOLIEHM S

3ansaTue Ne2

bunapable oTHOIIEHUS HA MHO)KecTBe. CBOM-
cTBa OMHApHBIX OTHOIIEHUH. OTHOLIEHHE T10-
psaaka. OTHOIIEHHE SKBUBAJIEHTHOCTH.

CamocrosiTenbHast pa-
6ota no Teme «bunap-
HBIE OTHOIICHUS.

2 5
[5] Komnoksuym  «MHo-
KecTBa M OTHOIIe-
HUS.

Tema 3. KomOunarto

HKa

Janarue Ne3

OcHOBHBIE KOMOWHATOpHBIE MpaBUiA: Ipa- 2 [2], [3], [4]
BUJIO CYMMBI, MPABUJIO MPOU3BE/ICHHSI.

3anaTue Ned

OcHOBHBIE KOMOMHATOPHBIE KOH(UTYPALIUH U

grcia. Pa3memnienns, nmepecTaHOBKH, codeTa- 2

HUs, NIEPECTAaHOBKHU C KPAaTHOCTSIMHU, COYETa-
HUS C IIOBTOPEHUSIMHU, Pa3MEILEHHUs C IOBTO-
pEHUAMH.

[2], [3], [4]

CamocrosrenbHas pa-
6ota no teme «CBoii-
CTBa KOMOHMHATOPHBIX
qHCcem».
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3ansaTue Ne5

OcHOBHBIE CBOHCTBA KOMOMHATOPHBIX YHCEI.
buHOoMMabHAS ¥ TIOJIMHOMUAIBHAS TEOPEMBI.
Yucna dubonayuu.

Kontponbnast pabota
No 1. «Ocnognule kom-
bOunamopHvie KoH@u-
2ypayuy u yucia»

2], [3], [4]

Tema 4. I'padnl

Sausatue Ne6

[1], [2], [3]

HUrtorosoe wuHmuBuIYy-

JlokanbHble xapakTepucTuku rpadoB. M3o- 9 allbHOE 3a/IaHHe TI0

MopdusMm rpados. 'eomerpuueckue rpagsi. TEME JIaHHOIO pas-

Yknazaka rpada. [Inanapueie rpadsol. aena.

3ansTtue Ne7 [1], [2], [3] HToroBoe WHAWBUIY-

JlepeBbst u neca. B3Bemennbie rpadnl. O0- 2 albHOE 3aJaHue II0

xonbl rpagoB. Kparuaitmme nmytu. Oxpacka TeME JaHHOIO pas-

rpados. Jena.

Zansitie Ne§ HUrtoroBoe wuHmuBUIY-

[TyTu, menu, KOHTYPBI, UKJIBI. MoCThI Tpada. 2 [1], [2], [3] IIbHOC  3ajatiie 1o
2 TEME JIaHHOTO pa3-

DUepOBBI U TAMUIBTOHOBBI IPadBbl. ena,

3ansaTue Ne9 [1], [2], [3] Tumosoii pacuer.

CereBble 3amauu. MakcuUMajbHBII MOTOK B 2 «I'paghvry.

JIBYXITOJIFOCHOM CETH.

Tema 5. CBsI3b JTUCKPETHOTO0 U HEll

CPBIBHOI'0 aHAJIM3a

3anarue NelO

[1], [2], HTOoroBoe MHIMBHIY-

allbHOE 3aJaHue II0
CyMMHpOBaHHE KOHEUYHBIX MOCIIEOBATEb- 2
. N TeM€ JaHHOTO pa3-
HocTel. dopMmyiia cyMMupoBaHus Dilepa. nena
3anarue Nell [1], [2], HUrtorooe wuHmuBuIY-
Pelnienne NMHEMHBIX PEKYPPEHTHBIX COOTHO- 2 aJIbHOE 3aJaHue o0
IIECHUH. TEME JAHHOTO pas-
Jiena.
BCEI'O 22

6 IMJAKTUYECKHUE MATEPUAJIBI 1JIs1 KOHTPOJISI (CAMOKOHTPOJIA)Y CBO-
EHHOI'O MATEPHUAJIA

6.1 OuneHovHblie CpeacTBa, MoKa3aTeJId U KPUTCPUHU OLICHUBAHUSA KOMIIeTeHIIUii

HNupekc
KOMITe~ Ouenounoe IHoka3zaTenn Kpurtepun ouennBanus
CpeaAcTBo OLICHUBAHUA c¢opMHPOBAHHOCTH KOMIIETEHLIM I
TEHIUH
Huszkuii KonuyecTBO mpaBuiIbHO PELLICHHBIX 33/1a-
(HeYIOBJIETBOPUTENBHO) HUH MeHee 60 %
[Toporossiii KonuyecTBO mpaBuiIbHO pelIEHHBIX 3a/a-
K-2 KonTpomns- (ymoBieTBOpUTeNIbHO) | HUM OT 61-75 %
Hasi paboTa bazoBsrit KonuyecTBO mpaBuiIbHO PEILICHHBIX 33/1a-
(xoporo) HUH ot 76-84 %
Bricoknii KonuyecTBO mpaBuiIbHO PEILICHHBIX 33/1a-
(oTIM4HO) Huit ot 85-100 %
Huszkuii KonuyecTBO mpaBuiIbHO PELLICHHBIX 33/1a-
TK-2 TunoBo#i | (HeyaoBieTBOpUTENbHO) HUM MeHee 60 %
i pacuer IToporosslii KonuuecTBo npaBUIbHO PELICHHBIX 3a/1a-
(ymoBneTBopuTenbHO) | Hui oT 61-75 %




Bba3oBrrit KonnuecTBo nmpaBmiIbHO PEMIEHHBIX 3a/1a-
(xoporo) Huii ot 76-84 %

Bricokuii KonuuecTBo nmpaBUIBHO PENICHHBIX 3a/1a-
(OTIMYHO) Huil ot 85-100 %

CTYI[CHT OTBCYACT HCIIPABUIIbHO, HCUCTKO
Huzkuit U HEyOCIMTEIbHO, JaeT HeBepHbIe (op-

(HEYJOBJIETBOPUTENBHO) MYJIUPOBKH, B OTBETE OTCYTCTBYET KaKOE-

7100 MPEACTABICHHE O BOIIPOCE

CTyneHT OTBeYaeT HEKOHKPETHO, cialo

IToporossiii apryMEHTHPOBaHO M He YyOeaMTeNbHO,
(YZIOBJIETBOPUTENBHO) | XOTS U UMEETCS KaKOE-TO IPECTaBICHUE
0 BOMpoce

[IK-2 | KomiokBuym
CTyneHT OoTBedaeT B LI€JIOM IPaBUIIBHO,

bazoBelii
HO HEJIOCTATOYHO ITOJIHO, Y€TKO U YOeIu-
(xoporo)
TEIHHO
CraBuTCS, €CIM TPOACMOHCTPHUPOBAHBI
. 3HaHHWE BOIIPOCA U CAMOCTOATEIHHOCTH
Bricokuii
MBIIJICHHSI, OTBET COOTBETCTBYET TPeOO-
(oTIIMYHO)

BaHUSM IIPaBUIIBHOCTH, ITIOJIHOTBI U apry-
MCHTHPOBAHHOCTH.

6.2 IlpoMe:kyTOUYHASI ATTECTAIUS CTY/AEHTOB O TUCIUIIUHE

[TpoMexyTouHass arrecrauus SBISIETCA IPOBEPKOM BCEX 3HAHWN, HABBIKOB M YMEHMMU
CTYJI€HTOB, IPUOOPETEHHBIX B MPOLECCE U3YUECHUS AUCUUILIUHBL. DOpMOI MPOMEKYTOUHON aT-
TECTaLUH 10 AUCLUIUIMHE SABJISETCS 3a4eT.

JI1st oLleHUBaHUs PE3yJIbTATOB OCBOCHHUSI AUCLUIUIMHBI IPUMEHSIETCS CIEAYIOIIUE KPUTE-
pHUU OLICHUBAHUA.

Kpurtepuu oneHuBaHus YCTHOTO OTBETA HA 3a4eTe

OuneHka «3a4TEeHO0» BBICTABIISICTCS CTYACHTY, CCJIN:

1.  BompOCHI PaCKPHITHI, U3JTOKEHBI JIOTHUHO, 0€3 CYIIECTBEHHBIX OIIMOOK;
2.  T0Ka3aHO YMEHHE WUIIOCTPUPOBATH TEOPETUUECKUE MOI0XKEHUS KOHKPETHBIMU ITPHMe-
pamu;

3. NPOJEMOHCTPUPOBAHO YCBOCHME paHEe U3YUEHHBIX BOIIPOCOB, CPOPMUPOBAHHOCTH KOMIIE-
TEHIIMH, YCTOMYHUBOCTD UCIIOJIb3YEMBIX YMEHUN U HABBIKOB.

JlonmyckaroTcsi He3HauUUTeIbHbIE OMINOKY.

OuneHka «He 324TEHO0» BBICTaBIISIETCSI, €CIIU:

1.  He pacKpbITO OCHOBHOE CO/IEp)KaHKHe yueOHOro MaTepuana;

2.  oOHapyXeHO HE3HAHWE WM HENMOHWMaHHe OOJbIIeH Wi HanOoJiee BaXKHON YacTH y4ueo-
HOT'0 MaTepHaa;

3. JIOTMyIICHHI OIIMOKH B OTIPE/ICICHNH TIOHSATHIA, KOTOPbhIE HE HCITPABIICHBI ITOCIIE HECKOIIb-
KHX HaBOJSLIMX BOIPOCOB;

4.  He chOpMUPOBAHBI KOMIIETEHIIUN, YMEHUS U HABBIKH.
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6.3 OueHouHble CpeACTBA JJIsl MPOBEPKH YPOBHSA COPMHMPOBAHHOCTH KOMIIETEHIH

IK-2
TecThl COACPKUT CISAYIOIINE TUTTBI 33 JaHUI
Ne 3a12- Bec 3apa- | Pe3yabTaT oneHuBaHus (0aJ1bl, MOJyYeH-
Tun 3aganusa st HHUA HbI€e 32 BBINOJHEHHUE 3a]aHusl / XapaKTe-
(6aswm) PHUCTHKA MPABUJILHOCTH OTBETA)
3aJIaHMsl 3aKPBITOTO 1,2,3 1 Oamn 1 6 - moysiHOE MpaBWIIBHOE COOTBETCTBHE; ()
THUIA C BBIOOPOM OfI- 0 - ocTanbHBIE CIydYan
HOTO TIpaBUILHOTO (1
u3 4)
3aJIaHMsl 3aKPBITOTO 4,5 1 Oamn 1 6 - moystHOE MpaBMIIBHOE COOTBETCTBHE; ()
THTIA C BELIOOPOM O/1- 0 - ocTajibHbIE Clly4yan
HOTO TIPaBUJIILHOTO OT-
BETa 110 CXEME:
«BEPHOY»/ «HEBEPHOY
3a/IaHMsI 3aKPBITOTO 6,7 2 Oamrta 2 0 — MOJIHOE MPABHIIBHOE COOTBETCTBUE (T10-
THIIA C BEIOOPOM He- CJIEIOBATEILHOCTh BAPHAHTOB OTBETA MOYKET
CKOJIBKUX ITPABUJIb- ObITh J1000H); 1 6 — eciu JomyiieHa ojHa
HBIX OTBETOB (3 U3 6) omuOKa / OTBET MPaBWJIbHBIN, HO HE ITOJTHBIH;
0 6 — ocTanpHBIE Cily4yau
3aJIaHMsl 3aKPBITOTO 8,9 2 baa 2 0 — MoJHOE MPAaBUIIBHOE COOTBETCTBHUE; 1 O
THIIa HA YCTaHOBJIE- — €CJI JIOMyIICHA OHA OIMOKa / OTBET Ipa-
HHE COOTBETCTBUA (4 BWILHBIA, HO HE IOJHBINA; 0 6 — ocTaJbHEIE
Ha 4) ciaydau
3a/1aHH€ 3aKPBITOrO 10, 11 2 Oaiuta 2 6 — moNHOE MpaBUIBHOE COOTBETCTBHE; 1 O
TUIIA HA YCTAaHOBJIE- — €CJIM JOTyIIeHa O/IHa OInOKa / OTBET Mpa-
HHE T0CIIeI0BATEIIb- BHJIBHBIM, HO HE MOJHEIN; 0 O — ocTanbHBIC
HOCTHU ciyJau
3a/1aHMsI OTKPBITOTO 12,13 3 Gamna 3 0 — momHOE MpaBUIIbHOE COOTBETCTBHE; O O
THTIA C KPATKAM OTBE- — OCTaJIbHBIE CITyYaHu.
TOM
3a/IaHusI OTKPBITOTO 14,15 S06amioB |5 6 — mMmoiHOE TPaBUIIBHOE COOTBETCTBUE;
THUIIA C PA3BEPHYTHIM €CJIM JIOMYIIEHa OjHA ONIMOKA/HETOYHOCTD /
OTBETOM OTBET MPABWJIBbHBIN, HO HE TIOJHBIN - 3 0ayia;
€ClI JOMyIIeHo OoJiee OJJHOW OIIMOKH / OT-
BET HEMPaBWIbHBIHN / 0TBET oTcyTcTBYeT — O
0asIoB
Dopmupyemas Nuaukaropsl ¢chopMHPOBAHHOCTH KOMIIETEHIHH
KOMIIETEHI[H S

pa3oBaHHus

IIK-2. CiocobOeH oCymecTBISITh Tie/1a-
TOTMYECKYI0 JIEATEILHOCTh 0 IPO-
(GWIBHBIM MIpeaMeTaM (JUCIUTUITMHAM,
MOJIYJISIM) B paMKax IPOrpaMm OCHOB-
HOTO OOIIIEro M CpelHero odmero 00-

IIK-2.2 BrniageeT 0CHOBHBIMU TOJIOKEHUSIMH KJlaccude-
CKHMX Pa3JeJIOB MaTeMAaTHYECKOW HAayKH, CUCTEMOM OC-
HOBHBIX MaTeMAaTUYECKUX CTPYKTYP U METOJIOB.

3ananue 1

BHuMarenpHO npoduTaiTe 3a4aHue U YKaXKUTE OJUH IIPABUJIbHBIA BAPUAHT OTBETA!
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Tabnuna, koTopas MOKa3bIBAaeT, KAKUE Mapbl BEPIIUH B HEOPUEHTHUPOBAHHOM Tpade COeAMHEHbI
pebpaMu Ha3bIBACTCH ...

1) Tabnuia CBA3HOCTH

2) MaTpulia CBA3HOCTU

3) MaTpua CBI3HOCTH

4) Tabnauna CMeKHOCTH

OrtBert: 4

3aganue 2

BHuMarenpHO npounTaiTe 3a4aHue U YKaXKUTE OJUH IIPABUIIbHBIA BAPUAHT OTBETA!

I'pad, y KoTOpOro omnyckaercs HaIn4le HECKOJIbKUX pedep Mex 1y OJHOM U TOM ke mapoi Bep-
IIMH Ha3bIBAETCH ...

1) opueHTHpPOBaHHBIN Tpad

2) tutockwii rpad

3) MmynbTH rpad

4) nIBYXIIOJIIOCHASI CETh

Otser: 3

3amanmne 3

Buanmarensao HpO‘{I/ITaﬁTe 3a1aHUC U YKAXKUTC OJJUH HpaBI/IJIBHl)If/'I BAapHUaHT OTBCTA:
I'pad HazbIBaeTCs OPUEHTUPOBAHHBIM, €CIIH ...

1) BepumHbI Tpada pacroioKeHbI B OMPEACTICHHOM MOPSIKE

2) KaxJIoMy peOpy IOCTaBJIEHO B COOTBETCTBUE BEILIECTBEHHOE YHCIIO

3) Kax /101 BEpIIMHE MOCTABIEHO B COOTBETCTBHE BEILIECTBEHHOE YHCIIO

4) Ha ero peOpax yka3aHbl HalpaBJICHUS

Ortger: 4

3ananmue 4

BepHo 11 cnepyrolee yTBep)KIEHUE ISl UCCIEA0BAaHNS CTPYKTYPbI TPy’
[Tpocroii rpad He UMeeT HU NeTelb, HU KPaTHBIX pedep

OtBeT: BEpHO

3amanme 5

Bepho nu cnenyroniee yTBepkIeHUE MPU aHAJIW3€E KOJel?

['maBHas quaroHanb MaTPUIBl CMEKHOCTH JIH0O0T0 rpada He MOKET CO/IepKaTh YUCE OTIIMYHBIX
OT HYJISL.

OtBeT: HE BEpHO

3ananmue 6

BHuMarenbHO mpodHTaiTe 3ajaHie U YKAXKHUTE TPU NMPaBUIIbHBIX BapHaHTa OTBETA:
Kakue u3 nepeunciieHHbIX MOHATUH SABIAIOTCS dJIeMeHTaMu rpagda?

1) BepuIMHBI

2) AByTrpaHHbIE YIJIbI

3) BEeKTOpBI

4) otpe3ku

5) pebpa

6) rpanu

Otsert: 1, 5,6

3aganue 7
BHuMarenpHO poduTaiTe 3a4aHue U YKaXKUTE TPU IIPAaBUIIbHBIX BApUAHTA OTBETA!
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Ecnu mocne ynanenust pebpa cBszHoro rpada, rpad CTaHOBUTCS HECBSI3HBIM, TO Takoe pedpo
HA3bIBAIOT ...

1) mumHIM

2) neperopoaxoit

3) MmocToM

4) anMKINIECKUM

5) nyroi

6) nepenieikom

Otser: 3,4, 6

3aganue 8

YCTaHOBUTE COOTBETCTBHE MEXIY MOHATUSMHU TEOPUU TpadOoB M HUX OINPEACISIOUIMMU CBOM-
CTBAMHU:

MOJHBIN rpad : Kaxkmas mapa BepIInH coelMHeHa peOpom

nycToi rpad : cxema, coCTosIIas U3 U30JUPOBAHHBIX BEPIIMH

CBSI3HBIN Tpad : KakIas rmapa BEPUIMH COSIMHEHA XOTS Obl OJJHUM ITyTEM

IUIOCKUH Ipad | MOYKHO MPEICTaBUTh Ha IUIOCKOCTH B TAKOM BHJIE, IPU KOTOPOM pedpa rnepeceka-
FOTCA TOJIBKO B BEPHIMHAX

3aganue 9

YCTaHOBUTE COOTBETCTBUE MEXAY MOHATHIMH TEOpPHH TpadoB M UX OMPEICISIIOIIMMHU CBOM-
CTBAMHU:

JIEPEBO : CBSI3HBIN rpad, He coep KAl LIUKIOB

DiinepoB rpad : CBA3HBIN Tpad, CoAepKALIMA MyTh, IO KOTOPOMY MOKHO IPOUTH Bce pedpa 1mo
OJIHOMY pas3y, BbIii/is U3 10001 BEPIIUHBI U BEPHYBIIKCH B HEE JKe

OpUEHTHPOBaHHBIHN Tpad : pedpa rpada UMEIOT HaNpaBlieHHne, H300pakaeMoe CTpeIKaMu
["aMunbTOHOB rpad : CBA3HBINA rpad, coaepkaluil myTh, 10 KOTOPOMY MOXHO IPOHTH BCE BEp-
HIMHBI IO OTHOMY pa3y, BBIA/S U3 000 BEpIIMHBI U BEPHYBIIUCH B HEE JKE

3aganue 10

Pacnionosxure B nopsiike BO3pacTaHus UX CTENIEHU
| : n30MpoBaHHas BepIIMHA

2 : nuct

3 : ycTpaHuMas BepIInHa

4 : mapHup

3aganue 11

Pacrnionmosxute rpadbl B MOPSIIKE YBETHUSHUS YHCIIa pedep:
1 : rpad 3amaun 0 KEHUTCOEPTCKUX MOCTaxX

2:Ks3

3:Ks

4 : rpad Hropepa

3aganue 12

KonngectBo pebep, MpoBeIeHHBIX U3 BEPIIUHBI, ONPEIEISIOT ...
OTBeT: CTEeNEeHb BEPIIUHBI

3aganue 13
['pad, nmeromuii yKiIaJaKky B INIOCKOCTh, Ha3bIBAETCH ...

OtBert: mIaHapHsIi rpad

3ananue 14
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BaumaTenpHO MpOYNTANTE 3aIaHUE U 3aITUIINTE PA3BEPHYTHIII 00OCHOBAHHBIN OTBET:

B Typaupe yuactByet 16 xomana. JIroOpie 1Be KOMaHIbl JOJKHBI ChITPaTh MEXy COOOM 10 0J1-
HO# urpe. CKOJIbKO BCero OyIeT ChIrpaHo urp?

Otgert: 120

Pewenne:

Paccmotpum rpad ¢ 16 BepmmHaMu (KOMaH[IbI) peOpa KOTOPOTO COOTBETCTBYIOT Ipe/Ioiarae-
MBIM urpam. T.K. Kaxaas KOMaH/Ja JAOJKHA ChITPaTh CO BCEMH OCTAJbHBIMU KOMaHIaMH T.e. 15
UTP, TO CTETIEHHU BCeX BepIInH rpada paBusl 15. I1o nemme 0 pyKonoxaTusx noiaydaeM, 4To YUCI0
pebep rpada pasHo 16*15/2=120.

3apanme 15

BHumaTenpHO MPOYNTANTE 3a/IaHUE U 3aITUIIUTE PA3BEPHYTHIIE 00OCHOBAHHBIN OTBET:

B crpane [{udpa ects 9 roponos ¢ HazBanusmu 1, 2, 3,4, 5, 6, 7, 8, 9. IlyrenecTBeHHUK 00HAPY-
JKUJI, 4TO J[BA TOPOJia COSAMHEHbI aBUAJTMHUEH B TOM M TOJIKO B TOM CiIy4ae, €Clid JIBy3HauyHOe
YHCII0, 00pa30BaHHOE HA3BAaHUSAMH TOPOJIOB, JCTUTCS Ha 3. MOXKHO JIM JIOJIETETh 10 BO3IAYXY U3
ropojsa 1 B ropon 9?.

Otset: HET

Pemenne:

[Toctpoum rpad, BepuinHaMu KOTOPOTO SBISIOTCSA rOpojia, a pedpaMu — CYILIECTBYIOIINE aBHA-
TUHUHA. BCIOMHUM NIpU3HAK JEIMMOCTH Ha 3: HATypaJbHOE YHCIIO ISIUTCS HAIleIo Ha 3 Toraa u
TOJIBKO TOT[1a, KOTJIa CyMMa ero U(p IenuTcs Ha 3. 3aMeTUM, YTO €CJIM Ha3BaHUe ropo/ia JeIUTCS
Ha 3, TO OH COCAMHCH aBUAJIMHUAMU TOJIBKO C ropoaaMu, Ha3BaHUA KOTOPBIX TOKEC ACIATCA HA 3.
HaoGopoT, Te ropoja, Ha3BaHUsI KOTOPHIX HE AETATCS Ha 3, HE MOTYT ObITh COEIMHEHBI aBUAIIU-
HUSMH C TOPOJIaMH, Ha3BaHUs KOTOpbIX aensarcs Ha 3. [losromy ropona 3, 6 u 9 06pasyroT oHy
KOMITOHEHTY CBA3HOCTH rpada, B KOTOPYIO HUKAKHe APyTHe ropoia He BXOJAT. ITO 03HAYAET, YTO
u3 ropoaa 1 B ropoa 9 noOpaThes 0 BO3yXY HENb3I.

6.4 TunoBble KOHTPOJILHBIE 32/IaHUS WM HHbIE MATEPHAJIbI, HE00X0AUMBbIE 1JIsl OLeHKHU
pe3yJibTATOB OCBOCHMS IV CHUIITHHBI

Bomnpocel Kk KOJIOKBUYMY «MHooicecmea u omuouerusy
1) BunapHbIe OTHOIICHHS. BUbl OMHAPHBIX OTHOIICHHIA.
2) OTHOMUICHUE YKBUBAICHTHOCTH. Kitacchl 9KBHBAJICHTHOCTH.
3) PasOuenHust MHOKECTB U MX CBolcTBa. CpaBHeHME pa3oucHwmii. [IponsBeeHe pa3oueHuii.
4) Tononoruveckas COpPTHPOBKA.
5) Hcnonb30BaHHE MHOTOMECTHBIX OTHOIICHUH B PEJISIIIMOHHBIX 0a3aX JaHHBIX.

Kountpoabnas padora Ne 1. «Ocrognbie KomOUHamMopHvie KOHGUISYpayuu u Yucia»
1. Hamnockoctu gano 10 Touyek, U3 KOTOPBIX HUKAKKE TP HE JIeXkKaT Ha OJHOM MPsIMOH.
a) CKOJIBKO MPSIMBIX MOHO ITPOBECTHU Y€PE3 ITH TOUKH?
6) CKOJIBbKO CYLIECTBYET Pa3INYHBIX TPEYTOJbHUKOB C BEPIIMHAMH B 3TUX TOUKaX?

2. Jlnda mocemieHus Teatpa 3aKyIuieHo 12 OuinetoB B oJuH psij mapTepa. CKOIbKUMHU CIIOCO-
0amMM MOXHO paclpeleNuTh 3TU OMJIEThl MEXAY IIECThI0O MYKUYMHAMHU U IIECThIO KEHIIWHAMH,
TaK 4TOOBI /]Ba MY>KYMHBI MJTH JIBE )KEHIIUHBI HE CUJIeNH Obl psiiom?

3. CKoJbKHMMH croco0amMHu MOXKHO PacHpelleuTh YPOKH B IIECTHU KJIaccaX MEXIy Tpems
YUUTEISIMH, €CIIU KaXIbli yuuTensb OyIeT npernoaaBath B IByX Kiaccax?
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4., CKOJBKHMH Pa3IUYHBIMU CIIOCOOAMHU MOYKHO BBIOPATh M3 15 4enoBeK JeJeraiuio B Co-
CTaBE YETBIPEX YEIIOBEK?

5. CKOJBKO CUTHAJIOB MOXHO HOJATh IATHIO Pa3IMUHBIMU (pIIakKKaMu, MOAHUMAs UX B JIHO-
OOM KOJIMYECTBE U B IPOU3BOJIBHOM MOPSIIKE?

6. CKOJBKO pa3aMuHBIX My3bIKaJIbHBIX ()pa3 MOXKHO COCTABUTh U3 6 HOT, €CIIU HE 10ITYCKaTh
B OJTHOH (hpaze MOBTOPEHUsS 3BYKOB?

7. Y Banu 5 xpacHbix u 7 6enbix ¢uiiek, a y Hagu — 7 xpacubix u 5 6enbix. Banst u Hans
BBIKJIQJIBIBAIOT Ha CTOJ 10 6 (hutek Kaxaplid. CKOIBKUMHU CIOc00aMU MOKHO B BBIJIOKEHHBIX 12
dumkax mosy4uTh o 6 KpacHbIX U OEJbIX?

8. Hwmeercs 5 pa3HONIBETHBIX (PHINEK, U3 KOTOPHIX BHIOMPAIOT U BBIKJIAIBIBAIOT B PSII TPU
¢uiku. CKOJIBKO CYIIECTBYET Pa3IMYHBIX KOMOUHAIIMN M3 TPEX MOCIIEI0BATEIbHO BBIIIOKCHHBIX
¢umex? CroJIbKO OyJIeT KOMOMHAIIMIA, €CITH OJfHA U3 (DHUIIIEK UMEET yKe ONpeaeTICHHBIN (OI1H U3
MATH) 1BET?

Tunosoii pacuer. «/ paguiy.

Bapwuanr 1.
1. Kaxkue u3 nanasix rpadoB nzoMopdHsl, a kakue Het. O0ocHyiiTe.

1 (2 1z fals ez def |1 l2]slslsfe ]z s [10z]z 41517 |& |
B O L T B T 1 T 1 1 e T A s O
20011110 2ot 1m0 g2 o1t n
I T T T B = 1 T S 1 I O T T A
4t 110001 o faft 100 m 101 4t 1100010
Al 0o 0110 jagor 1T onn .10 & 1 1 0 o0 00 11
=20 T 1 1 < 1 = O T S T
S L T B T 1 O 1 T A T A
= T O T = 1 O O 1 = O O s O A

2. Tlmanapusie mu rpadel. Eciiu ga, To MOCTPOMTE IIOCKYIO YKIAAKY, B KOTOPOW BepiinHa 2
MPUHAJICKUT BHEIIHEN rpaHu. ECIu HET, TO YKaXUTE IOYEMY.

1 2]z la s s |z e o [ioll D102z 1415 | |7 |2 |9 |10}
1[0 oot 1 o1 1 oo 1o o100 1100
2001100001t o 2lo oot 00 0001
301t oot 00003t o0 o000 101
411001t oo oo0o 4o 10001100
5101101t 001 0|50 000010001
B0 o101 oot oAyt 00110100
701 oooo oot o1t |z oo01t 010110
g1t oooo 11 oo o |saloo1t 0001010
g0t oot oo o1 |afooo o0 0110
wlo oo oo 11 01 o ottt

3. Jlan B3BemeHHsbIH rpad. Haliaute ero mokpeiBaroiee 1epeBo MakKCUMaIbHOTO Beca.

4. Jlan B3BemeHHbIN rpad. HaiiauTe mokpeiBaroliee 1epeBo KpaTIalilinXx MapipyToOB.

5. Jlana nByxmonrocHas ceTh. Haliinte moTok MakcUMaabHOW MOIIHOCTH, CYMTAst HAYaJIOM
JIyTH BEPUIMHY C MEHBIIIUM HOMEPOM.
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BOl'lpOCI)I K 3a49€Ty

MmuoxectBa. CiocoObI 3agaHus MHOXCCTB.

Onepauuu Hag MHOXKecTBaMu. J{uarpamma Oiinepa-Benna.

[Tpsimoe npoun3BeieHne MHOXKECTB. [lekapToB KBaJipaT MHOXKECTBA.
Pa3buenns MHOecTB U uX cBoiicTBa. CpaBHeHue pa3Ouenuil. [IpousBenenue pazoneHui.

14

Otnomenusi. OcHoBHBIE omnpeaeneHus. Knaccudpukanus otHomenuid. OTHOIIEHHE YKBUBA-

JICHTHOCTH.
N-MECTHBIE OTHOIICHUS B PEISIIMOHHBIX 0a3aX JaHHBIX.
OcHOBHBIE KOMOMHATOPHBIE TIPABUIIA.

[TepectanoBku. Uncio nepectraHoBoK. BeiBo (popMyIibl Ui UnciIa NEpecTaHOBOK.
Pasmemenus. Yucno pasmenenuii. BeiBog popmyiisl i ynciia pa3MerieHni.
10) Coueranus. Yncno coueranuii. BeiBo popMyIbl Ui 4nciia COueTaHu.

11) ITepecTaHOBKH ¢ KpaTHOCTAMH. UHCIIO TIEPECTAHOBOK ¢ KpPATHOCTSAMHE. BBIBOA GOpMYJIBI 115t

qucia NepeCTaHOBOK C KPATHOCTAMMU.

12) PazmerieHust ¢ mOBTOpeHUsIMHA. YHCIIO pa3MeNeHNi ¢ MOBTOPEHUsAMH. BBIBOI hOpMYITBI TSt

quciia pa3MeH.leHHﬁ C ITIOBTOPCHUAMM.

13) Coveranusi ¢ MOBTOpeHHsIMU. UHCIIO CoueTaHWil ¢ MOBTOpeHUsAMH. BbiBox (opmyibl uist

YHCja COUeTaHUM C TIOBTOPCHUAMMU.

14) BuHOMHaNbHAs TeopeMa.

15) CoticTBa OuHOMUANBHBIX KOdpPuuneHToB. Tpeyronpauk [Tackamns.

16) [MTonmuHomuasbHas teopema. O000IIeHNEe TpeyroibHuKa [lackasst Aasi MHOTOMEPHOTO TIpO-

CTPAHCTBA.

17) Uucna ®uboHau4HM, UX CBOUCTBA.
18) ®opmyiia BKIFOUYECHUI 1 UCKITIOUCHHA.
19) Kapra KapHo.
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20) I'padsr. OcHOBHBIE ompeeneHus: ncesaorpad, Myasturpad, rpad, OpUCHTHPOBAHHBIC U HE-
OpUEHTHPOBaHHBIE rpadbl, moarpad.

21) Crioco6s1 3amanus rpados. Matpuiisl rpados. Onepanuu Hajg rpadaMu 1 MATHPHIIAMH.

22) [1yThb, IPOCTO¥i MyTh, 1IETh, KOHTYP, UK. CBSI3HOCTD, OMCBS3HOCTD, CHJIbHAS CBSI3HOCTD.

23) lepeBbs u eca. OcroBHOE JaepeBo. CBONCTBA AePEBBEB.

24) Yxiaaka rpada B TpeXMEepHOE MPOCTPAHCTRO.

25) ITnockuit u mianapusiii rpad. Hemmanapuocts rpados K5 u K3,3. Kpurepuii miaHapHocTa
rpada.

26) Teopema Diinepa it miockoro rpada, chepruyeckoil YKIaaku rpada U BBITYKIBIX MHOTO-
TPaHHUKOB.

27) DxcTpeManbHbIe 3a/1a4d Ha rpadax: OCTOBHOE JEPEBO MUHUMAJIBHOM TUHBI, IEPEBO KpatT-
YaWIIMX IyTei, OCTOBHOE JIPEBO MUHUMAILHOT'0/MaKCUMAJILHOTO BECA.

28) CeTeBoe IIIAHUPOBAHKE U IMOUCK KPUTHUECKOTO MyTH.

29) [Tapocoueranust B 1By 10JbHBIX rpadax. Teopema 0 MaKCHMaIbHOM MMapOCOYCTAHUH.

7 IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U, UCIOJIb3YEMBIX
B NPOIECCE OBYYEHUA

NudopmannoHHbie TeXHOJOTHM—O0YUYCHUE B JIEKTPOHHON 00pa3oBaTeNbHON cpefie ¢
LENbI0 PACHIMPEHUs JOCTyNa K 00pa3oBaTelbHBIM pecypcaM, YBEIUUYEeHUS KOHTAKTHOTO B3alMO-
JIEUCTBUSI C TperoaBaTeaeM, MOCTPOSHU UHIAUBUIYIbHBIX TPACKTOPHUM MOATOTOBKHU, OOBEK-
TUBHOT'O KOHTPOJISI © MOHUTOPUHIA 3HAHUM CTYJIEHTOB.

B oGpa3zoBarensHOM TIpoIecce MO TUCIUIUTMHE HCITONB3YIOTCS CIICIYIOIIHe HHPOpMAITH-
OHHBIC TEXHOJIOTHH, SBJSIOMNECS KOMIIOHCHTaAMH OJIEKTPOHHOH HH(OpMAIMOHHO-00pa3oBa-
TenpHOM cpenbl bI'TIY:

e Odunumanbueiii caiit BI'TIY;

e KoprnoparuBHas ceTp U KOpIOpaTUBHAs d1eKTpoHHas noura bI'TIY;

e Cucrema snexktponHoro ooyuenuss ®I'bOY BO «bI'TIY »;

e (CucreMa TeCTHpPOBAaHUS HAa OCHOBE eAMHOro noprana «MHTepHeT-TecTupoBaHus B cepe
oOpa3oBaHUsT WWW.i-exam.ruy;

e DJIeKTpOHHbIEC ONOIUOTEUHbIE CUCTEMBI;

e  MylIbTUMEIUITHOE COMPOBOXKICHUE JICKIUA U MPAKTUYECKUX 3AHATUN;

8 OCOBEHHOCTHU U3YYEHUS JUCHUITTIMHBI UHBAJIMJAAMU NJIMLHHAMMU C
OI'PAHUYEHHBIMHA BO3MOKHOCTSAMMU 310POBbsA

ITpu oOyueHuH ULl ¢ OTPAaHUYCHHBIMUA BO3MOXKHOCTSIMH 3/10pPOBBSI IPUMEHSIOTCS a/1all-
THUBHbIE 00pa30BaTeNIbHbIE TEXHOJIOTHH B COOTBETCTBUU C YCIOBUSIMU, U3JIOKEHHBIMH B pa3zel
«Oco0eHHOCTH OpraHu3ali 00pa30BaTENBLHOrO Mpolecca MO 00pa3oBaTeIbHBIM IPOTrpaMMamM
JUTSL UHBAJIMJIOB U JIUI[ C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbsD» OCHOBHOM 00pa3oBaTellb-
HOU MporpamMmbl (MCTOJIb30BAHUE CHEIMATBHBIX YUEOHBIX TOCOOUI M JUIAKTUUYECKUX MaTepHa-
JIOB, CTIELIMATIBHBIX TEXHUUECKUX CPE/ICTB 00yUYeHUs! KOJUIEKTUBHOTO U MHANBUAYAIBHOIO MOJb-
30BaHUs, MPEAOCTABICHUE YCIYT aCCUCTEHTa (IOMOIHUKA), OKA3bIBAIOIIEr0 00yJaroUIMMes He-
00X0IMMYI0 TEXHUYECKYIO MOMOIIb U T.II.) C YYETOM UHAMBHUAYAIbHBIX OCOOEHHOCTEN 00yyaro-
LIUXCS.

9 CIIMCOK JIUTEPATYPbI U UH®OPMAILIUOHHBIX PECYPCOB

9.1 OcHoBHasi IMTEPATypa

1. Epycammmckuii SI.M. JluckpeTHas MatemaTHka: Teopus, 3amauu, npuioxenus/ SI.M. Epyca-
nuMcknit — M.: «By3oBckas kauray, 2000. — 280c¢. (6 3k3.)


http://www.i-exam.ru/

16

2. baBpun, MW.UW. JluckperHas wmareMaTHKa. YYeOHHK W 3aJayHuK : I By30B/
W. U. baBpun. — Mocksa : M3marensctBo FOpaiit, 2022. — 193 ¢. — (Bricmiee o6pa3osa-
Hue). — ISBN 978-5-534-07065-1. — Tekcr : anekTpoHHbIi / O6pa3oBarenbHas iatrgopma
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/489360.

3. T'mcun, B. b. [luckperHas maTemaTHKa : y4eOHUK W MPAKTUKyM i1 By3oB / B. b. 'ucun. —
Mockga : I3nparenscto FOpaiit, 2022. — 383 ¢. — (Bricmiee o6pazoBanue). — ISBN 978-5-
534-00228-7. — Texcr : snmektpoHHbIi // O6pa3oBarenbHas miatdopma FOpait [caldT]. —
URL.: https://urait.ru/bcode/489055 .

4, Tamkos, C. b. [luckperHas maTeMaTHKa . y9eOHUK U MpakTUKyM 1jst By30B / C. b. I'amkos,
A. b. ®ponoB. — 3-¢ m3xa., uchp. U gom. — Mocksa : M3ngarensctBo HOpaiit, 2022. —
483 c. — (Boicmiee obpazoBanue). — ISBN 978-5-534-11613-7. — TekcT : 2JI€KTpOHHBIH //
Oo6pasoBarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/489165 .

9.2 ba3bl JaHHBIX 1 HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMbI

1. Hudopmaunonnas cucrema «EquHoe OKHO J1ocTyna K 00pa3oBaTelbHbIM pecypcamy. - Pe-
xuM jpocrtyna: http://www.window.edu.ru/

2. lloptan Hay4yHOI 3EeKTpOHHOU OuOIHOTEKHU. - Pesxum gocryma:
http://elibrary.ru/defaultx.asp

3. Caiitr MIIHMO. — Pexxum nocrynma: MCCME: Moscow Center for Continuous Mathematical
Education

9.3 DJ1IeKTPOHHO-0MO/INOTEYHbIE PecypChl

1. 3BC «lOpaiit» https://urait.ru/
2. Polpred.com O630p CMU/CripaBounuk http://polpred.com/news.

10 MATEPUAJIBHO-TEXHUYECKAS BA3A

JUis TmpoBeleHHsl 3aHSITUH JIEKIIMOHHOTO W CEMHUHApCKOro THUIA, TPYNIOBBIX U
WHJIUBUJIYAIbHBIX KOHCYJbTAllU, TEKYHIErO0 KOHTPOJS M MNPOMEKYTOUHOW aTTECTaluu
WCIIONIB3YIOTCS Ay IMTOPUH, OCHAIIIEHHBIE yUeOHOM MeOeIbI0, ay AUTOPHOM JOCKOM, KOMITBIOTEPOM
C YCTaHOBJICHHBIM JTUIIEH3UOHHBIM CHEIHATN3UPOBAHHBIM MPOTPAMMHBIM 00eCredeHueM, ¢
BBIXOJIOM B DJICKTPOHHO-OMOJIMOTEYHYIO CHUCTEMY U AJIEKTPOHHYI0 HWH(OPMAIMOHHO-
oOpazoBatenbuyto cpeay bBITIY, MynbTUMETUHHBIMH TPOEKTOPAMH, SKCIO3UIIMOHHBIMU
AKpaHaMH, yueOHO-HaTJIJHBIMUA TOCOOUSIMH (MYJIbTUMEANIHBIE IPE3EHTALIUN ).

CaMocTosiTenbHast paboTa CTy/IEHTOB OPraHU3YETCsl B Ay JUTOPHUSIX, OCHAIIEHHBIX KOMITb-
IOTEPHON TEXHUKOM C BBIXOJIOM B 3JIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTeIbHYIO Cpey By3a,
B CIIEIMATM3UPOBAHHBIX JJA0OPATOPUSLX MO JUCIUILIMHE, a TAKXKE B 3a1aX JOCTYyMa B JIOKATHHYIO
cetb BI'TTY.

JIMIIEeH3MOHHOE TMPOrpaMMHOE OOecleueHue: OIEepalMOHHBIE CHCTEMBl CEeMelcTBa
Windows, Linux; oducHbie nporpammbl Microsoft office, Libreoffice, OpenOffice, Matlab,
DrWeb antivirus.

Pa3paborunk: @enopumies b.I'. cT. npenogasatens
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11 JJUCT UBMEHEHU U TOTTOJTHEHUIA
YrBepxaenue nusmenenuid u gonoqaHenuii B PII/1 nas peamuzanuu B 2023/2024 yu. r.
PIIJ] mepecmoTtpena, o0cyskneHa u ogoopena 1 peanmsaiuu B 2023/2024 yuebHOM TO1y
Ha 3aceilaHuy Kadeapsl PU3NIECKOro M MareMaTHueckoro oopazoBanus (mpotokoi Ne 10 ot 26
utonHs 2023 r..).

Yr1Bep:kaenne uameHeHuii u gonoanenunii B PILJ aast peasmsamuu B 2024/2025 yu. r.

PIIJI obcysxaena u ogobpeHa i peanusanuu B 2024/2025 yu. r. Ha 3aceqannu Kadeapsl
¢u3nveckoro u MareMaTH4eckoro oopasosanus (mporokoa Ne 9 ot «24» wmas 2024 1.).

YTBep:kaeHne usMmeHenuii u nonoanenuii B PILJI nas peammsamun B 2025/2026 yu. r.

PII/1 obcysxaena u ogodpeHa i peanu3anuu B 2025/2026 yu. T. Ha 3aceqanuu Kadeapsl
($u3HIEeCcKOro U MaTeMaTu4decKoro oopazoBanus (mporokon Ne 9 ot «21» mas 2025 1.).



