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1 HOACHUTEJIBHASA 3AIIMCKA

1.1 Heab ucuMnIMHbIL: OCBOEHUE (PYHIAMEHTAIBHBIX 3HaHUN B 00JaCTH JUCKPETHOTO aHAIIM3a
U BBIPa0OTKAa TNPAKTHYECKUX HABBIKOB NPUMEHEHUS OSTHX 3HAHWUH, H3JI0KEHHE OCHOBHBIX
MOJIO)KEHUH TUCKPETHOTO aHaiu3a, MX OCHOBHBIX MPUMEHEHUN B COBPEMEHHON MaTeMaTHKe,
JaTh CTYIEHTY OPHUEHTHPHI B JajbHEHIIeM yriIyOJCeHHOM H3yYeHHH OTAEIbHBIX BOIPOCOB B
CHEIHMAIM3UPOBAHHBIX Kypcax (SKCTpeMallbHbIX 3ajady, MaTeMaTU4yecKOil JIOTMKH, TEOpUu
BEPOSATHOCTEMN).

1.2 Mecro mucuumiaudbl B crpykrype OOIl: [luciunnuua «/luckperHas maTeMaTHKay
OTHOCHUTCS K JUCHUIUIMHAM 00s3aTenbHOM yacTh (4acTH, (GOpMHpPYEMOH y4acTHUKaMHU
obpasoBatenbHbIX oTHOIIEeHUH) 6110ka b1 (b1.B.01.02).

Jlnist OCBOGHUS AUCHUIUIMHBI «/[UCKpeTHass MaTeMaTHKa) CTYIEHTHI UCTIONb3YIOT 3HAHUS,
YMEHHMSI U HaBbIKU, CHOPMUPOBAHHBIE B IIPOIIECCE U3YUEHHUS] MATEMATHUKH, ajlre0pbl 1 reOMETPUU
B 00mieo0pa3oBarenpHOi mkone. GopMUpyeMbIe B MPOIECCEe U3YYCHUS TUCIUIUIMHBI 3HAHUS
OyIyT UCTIOIB30BATHCS JJIS MOCIEAYIOMIET0 N3YYeHHs TUCIUIUINH «MaTeMaTHuecKuil aHalu3»,
«I"eomerpus», «CTPYKTYpbl AITOPUTMbI KOMIIBIOTEPHON 00pa0OTKH TaHHBIX».

1.3 Iucuuniauna HanpasjeHa Ha GopMHPOBaHHe CIeAYIOIUX KommeTeHumii: YK-1,
I1K-2:

- YK-1. CriocoGeH ocyIecTBIATh MOUCK, KPUTHUECKHUM aHANU3 U CUHTE3 UH(popmanuu,
NPUMEHATh CHUCTEMHBIM TIOIXOA JJisi pEUICHUs TIOCTaBJIEHHBIX 3aJa4, WHAUKATOPOM
JIOCTHKEHUSI KOTOPOM SIBIIETCS:

e VK-1.1 JleMOHCTpUpYeT 3HaHHE OCOOCHHOCTEH CHCTEMHOTO U KPHUTHYECKOTO
MBIIUICHUS U TOTOBHOCTD K HEMY.

- IIK-2. Cnoco0OeH OCyIIECTBIATh MEAATOTHYECKYI0 AESITEIbHOCTh MO MPOGUIbHBIM
npeaMeTaM (TUCHUILIMHAM, MOIYJISIM) B paMKax MpPOTpaMM OCHOBHOTO OOIIETO W CPEIHETO
o011ero o0pa3oBaHus; HHAUKATOPOM JOCTHKEHHS KOTOPOH SBIISIETCS:

e [IK-2.2 BnageeTOCHOBHBIMU MOJOKEHUSIMH KJIACCUYECKUX PA3/IEIOB MATEMATHUYECKOM
HAyKH, CHCTEMOI OCHOBHBIX MAaTEMaTHYECKUX CTPYKTYP U METOJIOB.

1.4 IlepeyeHb IIAHMPYeMBIX pe3yJbTAaTOB OO0y4YeHMsi. B pe3ynbrate u3ydeHuUs
JTUCIUTITUHBI CTYICHT JI0JKEH
3HATh:

- OCHOBHBIE KOMOMHATOPHBIE OOBEKTHI U YHCIIA;

- CBOMCTBa KOMOMHATOPHBIX YHCET;

- OCHOBHBIE TIOHSTHS TEOPUHU TPaAPOB;

- onepanuu Haj rpadamu;

- KiaccuuKanuio rpagos;

- pelIeHre KpaeBbIX 3a7a4 Ha rpadax;

- CeTH,

- OCHOBHBIE METO/Ibl CYMMHUPOBAHUS KOHEYHBIX MOCIE0BATEIbHOCTEMH;

- peuIeHue JIMHENHBIX PEKYPPEHTHBIX COOTHOILIEHUM.

YMETh:

- pemaTh KOMOMHATOPHBIE 331a4H;

- BBITIOJIHSATH OTIEepaIiy HaJl rpadamu;

- 000CHOBBIBATH U30MOp(DU3M rpadoB;

- peliaTh TUMOBBIE KpaeBble 3aaun Ha Tpadax;

- pemaTh JIMHEHHBIE PEKYPPEHTHBIE COOTHOIICHHS;

- HAXOJUTh CYyMMbI KOHEUHBIX MOCJIE€I0BATEILHOCTEM.

BIAJICTD:
- HaBBIKaMU PEIIEHUS THITOBBIX 33/1a4 KOMOMHATOPHUKHU U TeOpuu rpados.
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1.5 O0masi Tpy10eMKOCTh AMCHMILUIMHBI «JlUCKpeTHas MaTreMaTHKa» COCTaBIISET 2
3auetHble enuHUIBI (Hasee — 3E) (72 vaca):
[Iporpamma mpegycMaTpuBaeT M3y4y€HHUE Marepuaia Ha JIKIUSAX M MPAKTHYECKUX
3aHatuax. llpemycMoTpeHa camocTosiTenbHas pabdoTa CTYIEHTOB IO TeMaM U pasfeliaM.
[TpoBepka 3HaHUI OCYIIECTBISETCS (PPOHTAIBHO, HHIUBUYATHHO.

1.6 O0beM JUCUMIIJIMHBI M BUIbI Y4e0HOM 1eATeJTIbHOCTH

O0beM IMCHMIJIMHBI M BH/ABI Y4eOHOM 1esTeJbHOCTH (04Has ¢gopma o0yueHust)

Buja yueOHoii padoTnl Bcero yacos Cemectp 3
OO0m1ast TpyA0EMKOCTh 72 72
AyIUTOpHBIE 3aHATUS 36 36
Jlexuun 14 14
[TpakTHueckue 3aHsATH 22 22
CamocTtosTenbHas paborta 36 22
Buj utoroBoro KOHTpOJIst - 3a4€T C OIICHKOM

2 YYEBHO-TEMATHUYECKOE IINTAHUPOBAHUE

YyeOHo-TeMaTHYeCKHIl IJIaAH

AyAUTOpHBIE 3aHATHS Camocros
HaumeHoBaHue Bcero
Ne IIpakTuyeckue | TeJbHasA
TeM (pa3aesioB) 4acos Jlekuuu
3aHATHS pabora
H
€KOTOpbIC TIOHSATUSA TEOPUHU 5 1 9 3
MHOECTB
1. | OTHomeHHs 6 1 2 3
KomOunaTtopuka 20 4 6 10
I'padbt 24 4 8 12
BSI3b JIUCKPETHOTO U
CBsi3b JMCKpETHOrO 16 4 4 8
HEIPEPHIBHOTO aHAIN3a
UTOIro 72 14 22 36
NurepakTHBHOE 00yUeHNe MO AUCIHUIIHHE
B Koua-
HaumenoBanue " dopma o1
Ne 3aHATH BO
TeM (pa3aesioB) UHTEPAKTUBHOIO 3aHATHUSA
Ll 4acoB
1 CaoiicTBa KOMOMHATOPHBIX YHCET I1 Pa6ora B mapax: 3amura U3. 2
2. PaGora B Mampix rpynmax:
Anroputmsl Ha rpadax IT penieHue 3a/1a4 pa3HbIMU 2
croco0amu.
3. | Pewenne PEKYPPEHTHBIX 1) PaGota B ManbIx rpymnmnax. 2
COOTHOIIICHU I 2) Pab6ora B mapax: 3amuta 13. 4
HUTOIro 10




3 COIEP)KAHME TEM (PA3/EJIOB)
Tema 1. HEKOTOPBIE ITOHSITHSI TEOPUU MHOKECTB

Hanmomunanue ocHOBHBIX moHsTHM. OmnpeneneHue NpsSMOro MPOU3BEICHUS MHOXECTB.
Pa30uenus MHOXKECTB U X cBolicTBa. CpaBHeHUE pa3oueHuil. [IponsBeaeHue pa3oneHmil.

Tema 2. OTHOIIEHUA

Otnomenust OcHoBHBIE ompexaenenus. Knaccudukanus oTHOIIEHMH. DKBUBAJICHTHOCTD.
Yactuunelii  mopsinok. Tomosormyeckas copTupoBka. lcmosb3oBaHHME  MHOIOMECTHBIX
OTHOIIEHHI B PEISILIMOHHBIX 0a3ax TaHHBIX.

Tema 3. KOMBUHATOPUKA

Bektopsl w3 Hynel M eOUHUIN, pa3iuyHble UX TpakToBKU. CrocoOwl mepedopa u
HyMEpaIly BEKTOPOB M3 Hylel u enuHull. [lepecTaHOBKH, pa3MelleHUs, COUYETaHUs, CIIOCOOBI
ux nepebopa u Hymepauuu. bunom Hetotona u tpeyronsuuk [lackans. Uucna @ubonauyu, ux
CBOMCTBA.

Tema 4. TPA®DBI

OcHoBHBbIE onpeaeneHus: rpad, yactuunbiil rpad, noarpad. Ilyrs, npocroil myTsh, 1emnsb,
KOHTYp, UK. CBS3HOCTh, OMCBS3HOCTH, CHIIbHAs CBSI3HOCTh. OcTtoBHOE aepeBo. CBoicCTBa
JiepeBbeB. DKCTpeMaJIbHbIE 33]]aul Ha rpadax: OCTOBHOE JI€PEBO MUHUMAIIHOW JJIMHBI, AEPEBO
KpaTyalmmx nyred u T.1. CeTeBoe MIaHUPOBAHUE U MOUCK KPUTHUECKOTO MyTH. CBS3b TEOPUU
rpadoB c JMHEHHOW anreOpoil. MaTpuia MHIMISCHIMHA M ee cBoicTBa. PemieHue nnHEHHBIX
cucTeM ¢ MaTpuued HHIuAeHIud. CBsA3b C METOJaMH pEIIeHUs Pa3peKEHHBIX JIMHEHHBIX
cucreM. [lapocoueranus B ABYHOJdbHBIX Ipadax. Teopema 0 MakCMMaIbHOM HapOCOYETAHMU.
Teopema JlunBopta. Teopema bupkroda-pon Heitmana. Benrepckuii mMeron st 3amadu o
Ha3HAYCHMSIX.

Tema 5. CBA3b IMCKPETHOI'O U HEITPEPBIBHOI'O AHAJIM3A

[TpousBoasmue QyHKIUU. ACHMOTOTHKA. PekyppeHTHble cooTHOIIeHUs. CrnocoOs
pelleHNusT PEeKyppeHTHbIX cooTHomeHuH. CyMMbl U pekyppeHTHOCTH. [lonnHomuanbHas
dbopmyna. BBeneHne B aCHMITOTUYECKUE METOABI. ACUMIITOTHYECKHE PEIICHUSI PeKYPPEHTHBIX
cooTHOIIEeHUH. DopMylia CyMMUPOBaHHUs Diliiepa.

4 METOANYECKHUE PEKOMEHIALIMU (YKA3ZAHUSA) JISA CTYAEHTOBIIO
N3YYEHUIO JTNCIUITJIMHBI

PaGouass mporpamMma mnpu3BaHa NOMOYb B OpraHU3allMU CaMOCTOSITENIBHOM paboThl 1O
OCBOEHHUIO JUCHUIUIMHBI «/luckpetHas Mmarematuka». Ilpm nsyuenum Temsl 1 «Hexotopsie
MOHATHUSL TEOPHUH MHOKECTB» CIIEyeT YAENUTh BHHUMaHHME croco0aM 3a/laHus MHOXECTB U
OTJIMYUTENHHBIM OCOOCHHOCTSIM KOHEYHBIX M OECKOHEYHBIX MHOXKECTB. A, TaKKe OIepalusm
Han MHOoectBamu. [Ipm wmsydenuum Temsl 2 «OtHomieHus» oOpamiaeTcs BHUMaHHE Ha
0COOEHHOCTH MHOTOMECTHBIX oOTHommeHui. Ilpu wu3yuenun Tembr 3 «KomOuHaTtopukar»
ylensieTcsi BHUMAHUE YMEHHUIO MPaBWJIBHO OMPENENUTh THI KOH(UTypaluu MPpUMEHUMON Mpu
pemennn 3amaun. [lpum u3yuenun Tembr 4 «I'padpr» crnenyer oOpaTuTh BHUMaHHE €€
MIPUJIOKEHUIO K PEIICHUIO AKCTpeManbHbIX 3a1ad. [Ipu n3ydennu Tembl 5 «CBsi3b TUCKPETHOTO
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U HENpephIBHOTO aHaiu3a» oOpamaercs BHUMAaHME Ha CXOJACTBA M OTJIMYHMS 3aKOHOB
KOHTHHYaJIbHO! U IUCKPETHOW MaTEMaTHKHU.

[Ipesxne uyeM NpPUCTYNUTH K BHIIOJHEHWIO 3aJaHUN JJII CaMOKOHTPOJS, CTyJIEHTam
HE00XO0IMMO U3YYUTh PEKOMEHYEMYIO 10 KaKa0i TeMe nurepatypy. OOLuii Ciicok OCHOBHOM
U JIONOJHUTEIBbHOM JUTEpaTypbl NpPEICTaBIEH B OTAEIbHOM pasaene. B xonme wusyuenus
JUCLMIUINHBL  «/IMCKpeTHas MaTeMaTuka» MpPeUlaracTcs BBIIOJHUTL PAa3JIMYHbIE BUIbI
CaMOCTOSITENIbHOW pabOThI: MOATOTOBKA K KOJUIOKBHYMY, PELICHUE MHANBUAYAIBHBIX JOMAITHUX
3aJJaHUM, pelIeHUue KOHTPOJIbHBIX pabOT U BBINOJIHEHHE TUIOBBIX pacderoB. IIpu opranuzanumn
IpyNIoBoH paboOThI, ClieAyeT oOpamaTh BHUMAaHHE Ha CIEAYIOIIHE €€ acCHeKThl: HYXHO
yOeauThCs, 4TO CTYAEHTHI 00J1a1al0T 3HAHUSAMHU U YMEHUSAMH, HEOOXOJUMBIMHU ISl BBIITOJIHEHMS
TPYINIIOBOTO 33JaHHs; UHCTPYKIMH K paboTe JODKHBI OBITh MAKCUMAJIbHO YETKUMH; BPEMEHH Ha
BBINOJIHEHHE 3aJIaHMsI JOJDKHO OBITh JOCTATOYHO; HEOOXOAUMO KOHTPOJIMPOBATh paclpeieeHue
poJIeii B TPYIIE U y4acTHe KaXJI0ro CTYACHTa B paboTe.

Y4edHo-MeTOoAMYECKOE 00ecTIeYeHHEe CAMOCTOATEIbHOI padoThl
CTY/IEHTOB MO TUCIHUILINHE

KosmnuectBo
4acos, B
D opMBI/BHABI i
HaunmenoBanme . COOTBETCTBHH C
Ne CaMoOCTOSITeIbHOM
pasaena (TemMbl) yueOHo-
padoThI
TeMATHYECKUM
ILUIAHOM
1. |1 Hexkotopeie noHsATHS TEOpUH
[ToaroroBka K KOJUIOKBHYMY
MHOKECTB
2.
OTHomeHus [ToarotroBka K KOJIOKBHYMY 4
3. |2 Komb6unaropuka Beimonnenune
WHIUBUAYAIBHOTO
JIOMalIHero  3aJaHus 1O
TE€MaM JJAHHOTO pa3fena. 10
4. |3. I'padmr Brinosinenue TUIIOBOTO
pacuera 12
5. | CBs3b AUCKPETHOTO U BrimonHeHe KOHTPOIBHOM 6
HETIPEPHIBHOTO aHAJIN3a paboThI
UTOT'O 36




S HPAKTUKYM IO JMCHHUIIVIMHE

Tema yacel | JUTeparypa caMocTosTeIR AN
padora
Tema 1. HekoTopbie NOHATHSI TEOPUH MHOKECTB
CamocTtosTenbHas
pabora 1m0  Teme
3ansaTne Nel «Onepaunn HaJl
MuoxectBa. Onepauuu Hajg HUMU. Metoj MHOXECTBAMU.
BKJIIOUCHUSI W UCKIOYeHHus. JlekapToBo 2 [5] Huarpamma Diinepa-
MPOU3BEJICHUE,  MHOXECTBO-CTEICHb.  N- Bennay.
MECTHBIE OTHOIIICHUS. KomnokBuym
«MHuoxecTBa u
OTHONICHHUSD.
Tema 2. OTHOIIEHN S
CamocTosTenbHas
3ansTue Ne2 pabota 1m0  Teme
bunapHble OTHOIIEHWS HAa  MHOXECTBE. «buHapHbIe
CaoiicTBa OMHApPHBIX OTHOLLIEHUH. 2 [5] OTHOIIEHUS.
OtHolueHue HOpsIIKa. OTtHoleHue Komnoksrnym
SKBUBAJIEHTHOCTH. «MHoOXecTBa u
OTHOIICHUS.
Tema 3. KomOnnaTopuka
3ansaTue Ne3
OcCHOBHBIE KOMOWHATOPHbIC  TpaBHJIA: 2 [2], [31, [4]
HpaBI/IJ'IO CyMMLI, HpaBI/IJ'IO HpOI/ISBeI[eHI/ISI. CaMOCTOHTeJ'ILHaH
3austue Ne4 pabora 1o  Teme
OcHoBHBIE KOMOMHATOpHBIE KOH(HUTypaluu «CBolicTBa
U uucna. Pa3MmemieHus, NEepecTaHOBKY, 2 21, 3], [4] KOMOMHATOPHBIX
COYETaHUsl, TMEPECTAHOBKH C KPATHOCTIMH, PR YUCEI.
COYETaHUsI C TIOBTOPEHUSMH, PAa3MEIICHUS C
MOBTOPEHUSIMHU.
Sansirie NoS KontponbHas pabota
. No 1. «OcnosHbie
OcHOBHBIE CBOMCTBAa KOMOWHATOPHBIX YKCEI.
2 [2], [3]. [4] | xombunamopmwie
buHOMuUanbHas ¥ MONIMHOMHANIEHAS TEOPEMBI.
Yucna Gubonauyu. Konguzypayuu “
yucna»
Tema 4. I'padbi
3ansitue Ne6 [1], [2], [3] Hrorosoe
JlokanbHBIC XapaKTEPUCTHKU rpados. 5 WHIUBUIYaJTHHOE
Wzomopduzm  rpadoB. ['eomerpuueckue 3aJlaHle 10  TeMe
rpadsl. Yxianka rpada. [lnanapusie rpads. JTAHHOTO pa3zena.
3ansitue Ne7 [1], [2], [3] Hrorosoe
HepeBbst u 7eca. BspemeHHble rpadsbl. 5 VHJIMBUTYaJIbHOE
O6xompl  TpadoB. Kparwaitmwme  myTu. 3aJlaHle 10  TeMe
Oxkpacka rpa¢os. JTAHHOTO pa3zena.
3ansaTne Ne§ Hrorooe
[Tytu, uenu, KOHTYpPHI, LHKIBL. MOCTBI 2 [1], [2]. [3] HHHBHAYAIBHOC
rpada. DWnepoBbl U TaMHIIBTOHOBHI TpadBbl. WIaRae Mo TeMe
JTAHHOTO pa3zena.
3ansitue Ne9 2 [1], [2], [3] Tumnosoi




CereBble 3amauu. MakcUManbHBIA TMOTOK B pacuet.«I paghvi».
JIBYXITIOJIFOCHOM CETH.
Tema 5. CBsI3b JUCKPETHOI0 U HENPEPHIBHOT0 AHAJIN3A

3ansTue Nel( [1], [2], Hrorosoe

CymmupoBaHue KOHEYHBIX 5 UHAUBUIYAIbHOE

MOCJIEN0BATEIBHOCTEM. dopmyia 3aJjaHie 10  TEME

cyMMupoBaHus Dilsiepa. JTAHHOTO paszena.

3ansTue Nell [1], [2], Hrorosoe

Pemenue JUHEHHBIX PEKYPPEHTHBIX 5 UHAUBHUIYaJIbHOE

COOTHOLLEHUH. 3aJlaHue 10  TeMe
JTAHHOTO pa3zena.

BCEI'O 22

6 IMJAKTUYECKHUE MATEPHAJIBI 1JIs1 KOHTPOJIA
(CAMOKOHTPOJISAA)YCBOEHHOI'O MATEPHUAJIA

6.1 O1neHoYHbIE ¢ €¢/ICTBA, MOKA3aTECJIH U KPUTECPUHU OLICHUBAHUSA KOMIIeTeHIIMii

HNHupaexc
KOMIIETe Ouenounoe IMoka3arenu Kpurepun oueHuBanusi }
— Cpe/CTBO OlLleHUBAHMS c¢(popMHPOBAHHOCTH KOMIIETEHIU I
Huzkuit KonnuectBo  mpaBUIBHO — pPEIICHHBIX
(HEYTOBIETBOPUTEINILHO)| 3aganuii meHee 60 %
[Toporossrii KonnuectBo  mpaBUIBHO — pPEIICHHBIX
NJ-1.1 | KonrpomsHa | (YIOBIETBOPUTENHHO) | 3agaHuii oT 61-75 %
YK-1 g pabora ba3zoBslit KonnuecTBo  mpaBMJIBHO  pELICHHBIX
(xoporo) 3aganuii ot 76-84 %
Bricokuii KonnuecTBo  mpaBMJIBHO  PELICHHBIX
(oTIHYHO) 3amanuit ot 85-100 %
Huzkuit KonnuecTBo  HpaBMJIBHO  pELICHHBIX
(HEYTOBJIETBOPUTEINILHO)| 3aaanuii MmeHee 60 %
IToporossrii KonnuecTBo  mpaBMJIBHO  pELICHHBIX
(ynoByieTBopuTenbHO) | 3amaHuit ot 61-75 %
UA-2.2 Tunoson ba3zoBslit KonnuecTBo  HpaBMJIBHO  pELICHHBIX
IK-2 pacuer (xoporo) 3aganuii ot 76-84 %
KonnuectBo  mpaBUIBHO — pEIEHHBIX
Bricokuit 3aganuii ot 85-100 %
(oTnHMuHO)
Crynent OTBEYaeT HENPaBUIIBHO,
Hyskuii HEYEeTKO W  HeyOeAMTenbHO,  JaeT
HEBepHbIE (DOPMYIMPOBKH, B OTBETE
(HEeyAOBIETBOPUTEIHHO)
OTCYTCTBYET Kakoe-JIMOO MpejacTaBIeHUE
0 BOIpoce
MIT-2.2 CryneHT oTBeyaeT HEKOHKPETHO, ciabo
1'?1&-2 Konnoksuym [Toporogsrii apryMEHTHPOBAaHO M HE YOEIUTEIhHO,
(YAOBIETBOPUTENBHO) | XOTSA U UMEETCS KaKOE-TO IPEICTABICHUE
0 BOIpoce
BasoBbii CTyneHT OTBeYaeT B LIEJIOM MPaBHIIBHO,
HO HEIOCTaTOYHO IIOJHO, YETKO H
(xoporo) ’
yOenuTensHO
Bricoknii CraBuTCcs, €cClii IPOJEMOHCTPUPOBAHBI




(oTIMYHO) 3HAaHHUE BOIPOCA M CaMOCTOSITEIBHOCTH
MBILUICHHUS, OTBET COOTBETCTBYET
TpeOOBaHUSAM TPABHILHOCTH, TIOTHOTHI
apryMEeHTHPOBAHHOCTH.

6.2 HpOMe)KyTO‘lHaH aTTeCcTalus CTYACHTOB IO TUCIHUIIJINHE

IIpomexxyTouHast arrecTalnys sSBJISIETCS IPOBEPKOM BCEX 3HAHUM, HABBIKOB M YMEHUU
CTYAEHTOB, IPUOOPETEHHBIX B MpPOLECCE U3YyYeHUs IUCHMILIMHBL DopMON IpOMeKyTOUHOH
aTTeCTaluu 110 JUCLMIUINHE SBIIACTCS 3a4eT.

JUid oOLiCHMBaHMs pE3YJIbTaTOB OCBOEHUS JMCLUIUIMHBI IPUMEHACTCS CIELYIOIINE
KPUTEpPUU OLICHUBAHUS.

Kputepuu onieHuBaHus yCTHOTO OTBETA HA 3a4eTe
OueHka «3a4TeH0» BBICTABIIACTCS CTYACHTY, €CIIU:

1. BoOmpoCHI pacKpHITHI, U3JI0KEHBI JIOTUYHO, 0€3 CYIIECTBEHHBIX OLIMOOK;
2.  TOKa3aHO YMEHHWE MIUTIOCTPUPOBATH TEOPETHUECKUE TOI0KEHUSI KOHKPETHBIMH
IpUMepamy;

3. TPOIEMOHCTPUPOBAHO YCBOCHHE paHEe M3YUYECHHBIX BOIIPOCOB, CPOPMHUPOBAHHOCTH
KOMIIETEHIINH, YCTONYUBOCTh UCTIOIB3YEMbIX YMEHUHN 1 HABBIKOB.

JomnyckatoTcs He3HAUUTEIIbHBIC OIIHOKH.

OuneHka «He 32a4TE€H0» BBICTABIISICTCS, €CIIH:

1.  He pacKpbITO OCHOBHOE COJIepKaHue Y4EOHOTr0 MaTepuana;

2.  oOHapy»XeHO He3HaHWE WM HeMOHUMaHue O0JIbIlel WM Haubosee BaKHOW YacTH
yueOHOro MaTepuana;

3. JOMyIIeHbI OMIMOKH B OMPEIEICHUN MTOHITHIA, KOTOPbIE HE UCIIPABJICHBI MOCTE
HECKOJIbKUX HaBOJSIIUX BOIIPOCOB;

4.  He chOopMHUPOBAHBI KOMIIETCHIINU, YMEHHUS 1 HABBIKH.

6.3 TunosBbie KOHTPOJIbHBIC 3aIaHUA UJIX UHBIC MaTEepUaJIbI, H006XOJIPIMLIC AJI OHCHKH
pe3yJbTaTOB OCBOCHUSA TUCHUIIJINHDBI

BOl'lpOCLI K KOJJIOKBUYMY «Mmnooicecmea u omuouieHusy

1) bunaphbie oTHOMIEHNS. Buibl OMHApHBIX OTHOIIEHUI.

2) OTtHo1eHne 3KBUBaJIEHTHOCTH. Kitacchl SKBUBaJIEGHTHOCTH.

3) Pa3buennss MHOXxecTB M uX cBoicTBa. CpaBHeHue pa3buenuil. Ilpoussenenue
pazOueHwii.

4) Tomnonornyeckast COpTUPOBKA.

5) Hcnonp30BaHne MHOTOMECTHBIX OTHOIIIEHUH B PEISIIMOHHBIX 0a3aX JaHHBIX.

Kourpoabnas padora Ne 1. «Ocrosubie komOuUHamopHvle KOHGUypayuu u vucia»
1. Hamnockoctu gano 10 Todek, U3 KOTOPHIX HUKAKKHE TPH HE JIEKAT Ha OJHON TPSIMOH.
a) CKOJIbKO TIPSIMBIX MOKHO TTPOBECTH Yepe3 3TH TOUKH?

0) CKOJBKO CYIIECTBYET PA3IUYHBIX TPEYTOJILHUKOB C BEPITHHAMHU B 3TUX TOUKax?

2. Jlna mocemeHusi TeaTrpa 3akyruieHo 12 OuieroB B ofuH psjx maprepa. CKONbKUMHU
crocobaMu MOXKHO paclpeAeNuTh 3TH OWIEThl MEXIy UIECTbl0 MYXYMHAMH U LIECThIO
KEHILMHAMH, TaK YTOOBI J1Ba MYKUMHBI HJIU JIBE )KECHIIIMHBI HE CUJIENIN ObI psiiom?

3. CKOINBKMMH CIIOCOOAMH MOKHO PaCIPENETUTh YPOKH B MIECTH KJIaccaxX MEXIy TpeMs
YUUTENSAMH, €CJIN KXKIbIi yuuTens OyeT MpernoaaBarh B IByX Kiaccax?

4., CKOJTBKMMH Pa3IUYHBIMU CTIOCOOAMHU MOXHO BBIOpaTh M3 15 dYemoBeK jAeieranuio B
COCTaBE€ YETHIPEX YETIOBEK?
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5. CKOJIBKO CHTHAJIOB MOKHO noaarb MATbHO Pa3JIMYHBIMHA q)ﬂa)KKaMI/I, IIoJHuMasd UuX B
JIFOOOM KOJIMYECTBE U B IMPOU3BOJILHOM HOpHI[KC?

6. CKONbKO pa3IMYHBIX MY3BIKAJIBHBIX (pa3 MOXKHO COCTaBUTh U3 6 HOT, €CliM HE
JOITYCKaTh B OJTHOM (ppaze mOBTOPEHUS 3BYKOB?

7. Y Banu 5 kpacubix u 7 6enbix ¢umiek, a y Haagu — 7 kpacubix u 5 Genbix. Banst u Hags
BBIKJIQIBIBAIOT HA CTOJI 10 6 pumiek Kaxplii. CKOIBKUMH CIOCOOaMU MOXKHO B BBUIOXKEHHBIX 12
(UIIKAX MOIYIUTH 110 6 KPACHBIX U OETIBIX?

8. MHmeercs 5 pa3HOIBETHBIX (PHIIIEK, U3 KOTOPHIX BHIOMPAIOT M BBHIKJIAJILIBAIOT B P TPU
¢umku. CKOJBKO CYIIECTBYET pPA3IMYHBIX KOMOWHAIMKA W3 TpeX IOCIIeI0BATEIBHO
BBUIOYKEHHBIX (pumiek? CKoabkO OyneT KOMOWHAIMH, eclii OJHAa W3 (HIIeK uMeeT yke
OTpeIeTICHHBIN (OAMH U3 TSATH) I[BET?

Tunosoii pacuer. «I pago».

Bapuanr 1.
1. Kakwue u3 ganHbix rpadoB n3omMopdHsl, a Kakue HeT. O00CHYHTE.
12z lals ez el J1lz3lsas|sz sl |1 12131415 (s |7 |5 |

Jjoo1 1110 2 jJqo1o01 0100 g1t e o111 1o
20011112011 0o gm0 1111 o
o 0 T T T T = L 1 o I 1 s A 1
40111 0001 o faft 1t o000 1 01 [aft 1100010
0 T O T T T O < A 2 T A A A ' O
=3 O R T A = T T =0 I O O O I O
FJo oo 1100 |FJooo01ro0o 1o 1 jF o000 11100
= T T T = O O = O O« e T A

2. Ilnanapusie 1u rpadsl. Ecam na, To mocTpoiiTe Iockyro yKIaaky, B KOTOpOM BepinHa 2
NPUHAJUICKUT BHEIIHEN rpaHu. Eciu HeT, To ykakute nouemy.

12z la s ls |7 e o [ioll D1z |2 4 15 | |7 |2 |a |10}
1000 o1 1ot 1o oo 100100 1100 i
2loo 1100001 o |2zlo oot 00 0001
301t oot 000w |3t o000 0101
4t 1 o0t oo o oo 4ot 0001100
5101101t 001 o |5lo 000010001
6000101 o010 st o011 01000
70t o000 o0t ot |z oo1t 01011
gt o o001 1 oo o |gloo 1001010
g9lo 1 oot o001 |afooo o001 10
wloo oo oo 1101 o ot 1111001

3. Jlan B3BemeHHsbIi rpad. Haliaure ero mokpeIBaroiiee 1epeBo MaKCHMaILHOTO Beca.

4. Jlan B3BemeHHbIH rpad. HaiiguTe nokpeiBarolee qepeBo KpaTuaiilinx MapupyToB.

5. Jlana nByxmoitocHasi ceTh. HaliiuTe moTOK MakCUMaIbHOM MOIIHOCTH, CUATAs HAYaJI0OM
JyTU BEPLINHY C MEHBIIMM HOMEPOM.



NS
NSNS
NZANVAV

NSNS

o e e e e o e S e Y R P e B 1 )

o I I e R S R O o e R R ==t R ) )

[ Y L I e R e e e S Y (R e R s e ]

Lo R e RS e e e R e Y S e I e == R e ) [ F)

|10 [11 |12 [13 [14]
oo o0 00

ot bl il L= == I (om0 ) B (R | o
(RS el (]

owmornoloooolo
Jim O = oo o oooo

[}

—
LTk}
o I e I e e e o o o o Y S R RS ) e ) )

o e e e e e s R s R A I S ) e e ) e TR T
Lo e R e e e e Y S e Y e ) e ) e Y
Lo R e I e e Y P S Y I I e [ s R S s O A 5]
o e e L e o R e e I e e ) 6 ) e e ) [ )
. D T e e e Y N P s e )
L R U I e s e s I o L D e R s e )
= S R e e R FR R B e e o N e e e ) e

8]

—
i

Bonpocsl k 3auery

1) MmuoxectBa. CriocoObl 3aJlaHHs MHOXKECTB.

2) Omnepauun Hajg MHOKecTBaMu. J{narpamma Diinepa-BenHa.

3) IIpsimoe mpou3BeieHNEe MHOXKECTB. J{ekapToB KBajpaT MHOXKECTBA.

4) Pa30bueHuss MHOXeCTB M uX cBoiictBa. CpaBHeHue pa3Ouenuii. IIpousBencHue
pazOueHwmii.

5) Ornomennsi. OcHOBHBIE ompezaeneHus. Knaccudukanms oTHomeHuid. OTHOIICHHE
HKBUBAJIEHTHOCTH.

6) N-MecTHbBIC OTHOLICHUS B PENSIIMOHHBIX 0a3ax JaHHbIX.

7) OcHOBHBbIC KOMOMHATOPHBIC MPABHJIA.

8) IlepecranoBku. Uncio mepecTaHOBOK. BbIBOA (DOPMYIIBI A7t YHCIIa IEPECTAHOBOK.

9) Pasmerenus. Yucao pasmeniennii. BeiBox hopmysisl 1S 4uciia pa3MeIIeHnH.

10) Coueranus. Uncno coueranuii. BerBo popmysbl 1uis uucia couyeTaHmid.

11) ITepecTaHoBKH € KpaTHOCTSAMH. UHCIIO MEPECTaHOBOK C KPAaTHOCTAMH. BbiBOI popMyIibI
JUISl YUCJIa IEPECTAHOBOK C KPATHOCTSIMH.

12) Pasmerienus ¢ moBTopeHusIMU. UKCII0 pa3MelieHuii ¢ moBTopeHusMu. BoiBoa hopMyiisl
JUISl YUCJIa Pa3MEIIEHU C TOBTOPEHUSMH.

13) Coveranusi ¢ MOBTOPEHUSAMH. YUCIIO COYSTaHUIT ¢ MOBTOPEHUAMH. BBIBOA GOpMYIIBI 17151
qKCila COYETAHUN C IOBTOPEHUSMH.

14) BuHOMHaNbHAs TeopeMa.

15) CoticTBa OuHOMUANBHBIX KOdpPuuneHToB. Tpeyronpuuk [lackans.

16) IMonuaoMuansHast Teopema. O000IICHHE TpeyrojibHUKa [lackans I MHOTOMEPHOTO
IIPOCTPAHCTBA.

17) Yucna duboHaUYH, X CBOMCTBA.

18) ®opmyiia BKIFOUEHHUI U UCKITIOUCHHHA.

19) Kapra KapHo.
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20) I'pacer. OcHOBHBIC OompeneneHus: ncesaorpad, MynbTurpad, rpad), OpUeHTHPOBAHHBIC U
HEOpUEHTUPOBAaHHBIE rpadsl, moarpad.

21) Cnoco0Obl 3ananus rpados. Marpuisl rpados. Onepanuu Hajx rpadamMu 1 MaTHPUIIAMHU.
22) I1yTh, IPOCTOi yTh, LIEMb, KOHTYP, UK. CBSI3HOCTh, OUCBSI3HOCTD, CHIIbHASI CBSI3HOCTD.
23) lepebs u seca. OctoBHOE JepeBo. CBONCTBA JACPEBbEB.

24) Yxnaaka rpada B TpeXMepPHOE IPOCTPAHCTBO.

25)Inockuit u mmanapueidi Tpad. Heranapuocts rtpadoB K5 u K3,3. Kpurepwmii
IUIaHapHOCTH Tpada.

26) Teopema Diinepa st iockoro rpada, chepuueckod ykiaaakud rpada U BBITYKIBIX
MHOTOTPaHHHKOB.

27) DxcTpeManbHbIe 33aull Ha rpadax: OCTOBHOE JIEPEBO MUHHMAJBHOW JUIMHBI, JIEPEBO
KpaT4aiImx MyTel, OCTOBHOE JIEPEeBO MUHMMAaIbHOTO0/MaKCHMAJIBHOTO Beca.

28) CereBoe IIIAHUPOBAHKUE M TOUCK KPUTHYECKOTO MYTH.

29) Ilapocoveranusi B ABYJ0JIbHBIX rpadax. Teopema 0 MaKCUMaIbHOM MapOCOYCTAHHH.

7 MIEPEYEHb HH®OPMAILIMOHHBIX TEXHOJIOI' A, UCIOJIb3YEMBbIX
B NIPOLNECCE OBYYEHUA

HNudopmanuonHbie TeXHOJIOTHH—O0yUEHUE B AJIEKTPOHHON 00pa3oBaTelbHOU cpene ¢
eI pACHIMPEHUs] JIOCTyIa K O0pa3oBaTelIbHBIM pecypcaM, YBEIWYCHHS KOHTAKTHOTO
B3aUMOJICHCTBUSL C NPENoJaBareieM, OCTPOCHUSI MHIMBUYAIbHBIX TPACKTOPUN MOATOTOBKH,
00BEKTUBHOT'O KOHTPOJISI U MOHUTOPUHTA 3HAHUU CTYICHTOB.

B oOpazoBarenpHOM Tpoliecce MO  JUCIUIUIMHE HCIOJB3YIOTCA — CIEAYIOINe
WH(OPMAIIMOHHBIC TEXHOJIOTHH, SIBJISIOIIAECS KOMIIOHEHTaAMH DJICKTPOHHOW MH()OPMAIIMOHHO-
oOpa3zoBatenbHoil cpeant BITIY:

o  Odunmanpusiii cait BITIY;

e KopnoparusHas ceTh U KOpropaTUBHas 3JeKTpoHHas nouta BI'TIY;

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

e (Cucrema TeCTUpOBaHUS HAa OCHOBE eUHOro noptana «HTepHeT-TecTupoBaHus B cepe
oOpa3oBaHUs WWW.i-exam.ruy;

e DJIEKTPOHHbIE OMOTNOTEUHBIE CUCTEMBI,

L4 My.]'[I:TPIMe)IPIﬁHDe COIIPOBOXKACHHUC JIEKITUM 1 MMPAKTHYICCKUX SaHHTHﬁ;

8 OCOBEHHOCTHU U3YYEHUA JUCHUIITIMHBI UHBAJIMJAMU NJINHAMMU C
OI'PAHUYEHHBIMHU BO3MOKHOCTSAMMU 310POBbA

IIpn oOyueHum MLl C OrPaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10POBbSl MPUMEHSIOTCS
aJlalTUBHBIE 00Pa30BAaTEIbHBIC TEXHOJIOTHH B COOTBETCTBHM C YCIOBHUSIMH, H3JIOXKEHHBIMU B
paznen «OCOOEHHOCTH OpraHu3aIiyd 00pa30BaTEILHOTO MpoIllecca IO 00pa3oBaTEIbHBIM
mporpaMMam JUisi MTHBIHUJIOB U JIMI] C OTPAHMYEHHBIMUA BO3MOXKHOCTSIMU 3/10POBbS» OCHOBHOM
0o0pa3zoBaTenbHONM MpPOTpaMMbl  (MCIOJIB30BAaHWE  CICIHAIBHBIX  y4€OHBIX TOCOOMH U
TUAAKTHYECKUX MATepUANIOB, CHEIHMAIBHBIX TEXHUYECKUX CPEACTB OOYUECHHs KOJUIEKTHBHOTO U
WH/IMBUIYAILHOTO  TIOJIb30BAHMS, MPEJOCTAaBICHHUE YCIYT  acCHCTEHTa  (IIOMOIHHKA),
OKAa3bIBAIOLIETO O0YYAIOUMMCS HEOOXOMUMYI0 TEXHHYECKYI0 MOMOIIb M T.I.) C Y4ETOM
MHAUBHUAYaAJIbHBIX OCOOCHHOCTEN 00yJarommxcs.

9 CIIMCOK JIMTEPATYPBI U UH®OPMAIIMOHHbIX PECYPCOB

9.1 OcHoBHas1 JUTEpPaTYpa

1. Epycamumckuit  SI.M. JluckpeTHas MaTeMmaTuka: TeOpUs, 3aJadyd, NPUIOKECHUs/
AM. Epycanmumckuii — M.: «By3oBckas kauray, 2000. — 280c. (6 3k3.)


http://www.i-exam.ru/
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2. baepun, W.W. [uckperHas wmaremMaTtuka. YUeOHUK M 3aJa4HUK : JUii BY30B/

N. U. baBpun. — MockBa: M3marensctBo  FOpaiit, 2022.— 193 c.—  (Bsicmee
obpaszoBanue). — ISBN 978-5-534-07065-1. — Texkcr : snexkrponnslii // OOpazoBaTenbHas
mwiarpopma  FOpaiit  [caiit]. —  URL: https://urait.ru/bcode/489360 (natra  oOpameHus:
27.10.2022).

3. I'mcun, B.b. JluckperHass MaTeMaThKa : yYeOHMK U NPAaKTHKyM JUIsi  BY30B /
B. b. 'mcun. — Mocksa : M3garensctBo FOpaiit, 2022. — 383 ¢. — (Briciiee oOpazoBanue). —
ISBN 978-5-534-00228-7. — Tekct : anekTpoHHblid // O6pa3oBarenpHas miatdopma HOpaiit
[caitr]. — URL.: https://urait.ru/bcode/489055 (nara obpamenus: 27.10.2022).

4. TamkoB, C.b. JluckperHass MaTeMaTHKa : YyYeOHMK U MPaKTHKyM Ui BY30B /

C. b. l'amkos, A.b. ®ponoB. — 3-¢ u3x., ucnp. u jgon. — Mocksa : U3marenscrBo FOpaiir,
2022. — 483 c.— (Bwicmiee o6pazoBanme). — ISBN 978-5-534-11613-7. — Tekcr
DIIEKTPOHHBIN // OObpazoBatenbHas mwiardopma Opaiit [caiiT]. —

URL.: https://urait.ru/bcode/489165 (mata obparenus: 27.10.2022).

9.2 ba3bl JaHHBIX U HH(POPMAIUOHHO-CIIPABOYHbIE CHCTEMbI
1. Madopmanmonnas cucrema «EquHOE OKHO JOCTYyIa K 00pa3oBaTeIbHBIM pecypcamy. -
Pesxxum noctyna: http://www.window.edu.ru/
2. IlopTan Hay4yHOU >IIEKTPOHHOM OMOIMOTEKH. - Pexxum mocryma:
http://elibrary.ru/defaultx.asp

9.3 DJ1eKTPOHHO-0MOJIHOTEYHbIE PeCypPChl
1. DBC «lOpaiir» https://urait.ru/
2. Polpred.com O630p CMU/CripaBounuk http://polpred.com/news.

10 MATEPUAJIBHO-TEXHUYECKAS BA3A

Jns npoBeneHUs 3aHATUM JIEKIIMOHHOIO M CEMUHApCKOrO THIIA, TPYNIOBBIX U
WHJUBHYAIbHBIX KOHCYJbTAllMA, TEKYIIETO0 KOHTPOJIA M IPOMEXKYTOYHOM aTTecTaluu
UCTONB3YIOTCSl  ayJUTOPUH, OCHAIIEHHBIE y4yeOHOM  MeOenblo, ayJUTOPHOM  JOCKOH,
KOMITBIOTEPOM C YCTaHOBJIEHHBIM JIMUEH3MOHHBIM CIIEHUAIM3UPOBAHHBIM  IIPOTPAMMHBIM
o0ecrieyeHneM, C BBIXOJOM B 3JEKTPOHHO-OMOIMOTEUHYIO CHCTEMY U DJIEKTPOHHYIO
uH(popMallnoOHHO-00pa3oBarenpHytl0o  cpeny  BITIY, wMynbTUMenuHHBIMM — TPOEKTOPaMU,
HKCMO3ULMOHHBIMA  3KpaHaMHd,  y4eOHO-HaIJIAJHBIMH  MOCOOMSMH  (MYJIbTUMEAMNHBIE
MPE3EHTALINN).

CamocrosarenbHass paboTa CTYAEHTOB OpraHU3yeTCs B aAyJUTOPHIX OCHALICHHBIX
KOMIIBIOTEPHONH TEXHHUKOW C BBIXOJOM B JIIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTEIbHYIO
cpely By3a, B CIIEIIHATU3MPOBAHHBIX Ja00paTOpUAX MO AMCHUILIMHE, a TAK)XKe B 3ajlaX JOCTymNa B
nokasbHytO ceThb BI'TTY.

JIMLleH3MOHHOE TMpOorpaMMHOE oOecrieueHue: OMNepaloHHbIe CHCTEMBI CceMeilcTBa
Windows, Linux; oducHbie nporpammbl Microsoft office, Libreoffice, OpenOffice, Matlab,
DrWeb antivirus.

Pa3paborunk: @enopumies b.I'. cT. mpenogasatens
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11 IUCT UIBSMEHEHUHA U JONTOJIHEHUM
YTBep:xkaeHne usmenenuii u nonoanennii B PILJI nast peanmsanuu B 2023/2024 yu. r.

PITMo6¢cyxnena u omobpeHa st peanusaiui B 2023/2024 yu. r.Ha 3acenanuu Kadeapsl
SKOHOMMKH, TEXHOJIOTHH U yIpaBieHUs (MPOTOKOI Ne  OT «__ » 2023 r



