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1 HOACHUTEJIBHASA 3AIIMCKA

1.1 eap TMCHUAIIMHBI. OCBOCHHE (YHJIAMEHTAIBHBIX 3HAHUN B 00JIACTH JAMCKPETHOI'O
aHaJM3a W BBIPAOOTKA MPAKTUYCCKUX HABBIKOB MPUMEHEHUS 3TUX 3HAHWUW, W3JI0KCHHE OCHOB-
HBIX IMOJIOXKCHHH JUCKPETHOTO aHAJIN3a, UX OCHOBHBIX MIPUMEHEHHUI B COBPEMEHHON MaTeMaTH-
K€, 1aTh CTYJCHTY OPHUCHTHPHI B JalIbHEHIIIEM yriyOJICHHOM H3yYEHUH OTACIHHBIX BOIPOCOB B
CICIUAIM3UPOBAHHBIX Kypcax (3KCTpEeMalIbHBIX 3aJ1a4y, MaTeMaTHYEeCKON JIOTHKH, TCOPUU BEPO-
SITHOCTEH).

1.2 Mecto nucuumiannbl B crpykrype OOIIL: [uciumimHa «/{uckpeTHas MaTeMaTuKa
OTHOCHTCS K TUCIMILIMHAM 4YacTd, (OPMHUPYEMON y4aCcTHUKaMHU 0Opa30BaTeIbHBIX OTHOUICHUI
npeaMeTHoro Moayis mo Maremaruke 6ioka b1 (b1.B.01.03).

JU1g ocBOEHMS JUCHMILIMHBI «JlMCKpEeTHAs MaTeMaTuKa» CTYIEHThl UCIOIb3YIOT 3HAHUS,
YMEHHMSI U HaBbIKU, CHOPMUPOBAHHBIE B IIPOIIECCE U3YUEHHUS] MATEMATHUKH, ajlre0pbl 1 reOMETPUU
B 00meo0Opa3oBarenpHOi mKkoie. GopMUpyeMbie B MPOIECCe M3YUCHHS NTUCIUTUITMHBI 3HAHUS
OyIyT UCHOJIB30BATHCS AJIS MOCIEIYIOMIET0 U3YYeHHs TUCIUIUIMH «MaTeMaTHueCKuil aHaIn3»,
«Dusznkay, «I'eomerpusi», «CTpyKTYpbl aITOPUTMBI KOMITBIOTEPHOH 00pabOTKH JaHHBIX.

1.3 Iucuuniauna HanpasjeHa Ha ¢dopMHpPOBaHHe CIeAYIOIIUX KoMneTeHnuii: YK-1,
I1K-2:

- YK-1. CriocoGeH ocyIecTBIATh MOUCK, KPUTHUECKHUM aHANU3 U CUHTE3 UH(popmanuu,
MPUMEHSATh CUCTEMHBIN MOAXO/ JJI PEIICHUS TMOCTABJICHHBIX 3a/1a4, HHAMKATOPOM JIOCTHXE-
HUSI KOTOPOM SIBJISICTCS:

e VK-1.1 JleMoHCTpUpyeT 3HaHHE OCOOEHHOCTEM CUCTEMHOTO U KPUTUYECKOTO MBILLIE-
HUS U TOTOBHOCTH K HEMY.

- IK-2. Cnoco0OeH OCyIIECTBIATh MEAArOTHYECKYI0 AESITEIbHOCTh MO MNPOGUIbHBIM
npeaMeram (JUCHMILIMHAM, MOIYJISIM) B paMKax IMporpaMMm OCHOBHOT'O OOILEro U CpeaHero o0-
Iero 00pa3oBaHusl; HHAMKATOPOM JOCTHKEHUSI KOTOPOIl SIBISIETCS:

o [IK-2.2 Bmameer OCHOBHBIMH TOJIOKEHHUSMH KJIACCHYECKUX Pa3/IeJIOB MaTeMaTHYe-
CKOW HayKH, CHCTEMON OCHOBHBIX MAaTEMAaTHYECKUX CTPYKTYP U METOJIOB.

1.4 TlepeyeHb NJIAHUPYEMBIX pPe3yJIbTaTOB 00y4eHMs. B pe3ynbraTe U3ydyeHus qUCLU-
IUTMHBI CTYACHT JJOJIKEH
3HATh:
- OCHOBHbIE KOMOWHATOPHbIE OOBEKTHI M UNCIIA;
- CBOMcTBa KOMOMHATOPHBIX YHCEIT;
- OCHOBHBIE MOHATHUS TEOPUH IpadoB;
- orepanuu Haj rpadamu;
- KiaccuuKanuio rpagos;
- peleHre KpaeBbIX 3ajay Ha rpadax;
- CeTH;
- OCHOBHBIE METO/bI CYMMHMPOBAHHS KOHEUHBIX IOCJIE10BATEILHOCTEM;
- peuIeHue TMHENHBIX PEKYPPEHTHBIX COOTHOILIEHUH.
YMETh:
- pemath KOMOMHATOPHBIE 33/1a4H;
- BBITOJIHATH OIEpaLy Haj rpadamu;
- 000CHOBBIBATH U30MOp(DU3M rpadoB;
- pelaTh TUIOBbIE KpaeBble 3a/1a4M Ha rpadax;
- pelaTth JMHEWHbIE pEKYPPEHTHBIE COOTHOIICHHUS,;
- HaXOJIUTh CYMMBbI KOHEUHBIX MOCJIE10BATEIbLHOCTEN.
BJIAJICTh:
- HaBBIKAMHU PELICHHUS THIIOBBIX 3a/1a4 KOMOMHATOPHUKH U TEOPUHU TpadoB.



4

1.5 O6mas Tpy10eMKOCTh TUCHHUILINHBI «J[MCKpEeTHAs MaTeMaTHUKa) COCTaBIISIET 2 3a-
yetHble eaunuilsl (nanee — 3E) (72 gaca):

[Iporpamma mpeaycMaTpuBaeT U3yuyeHHUE MaTepUaia Ha JIEKIUSAX U MPAKTHUYECKUX 3aHs-
tusx. [IpenycmoTpena camocrositenpHas paboTa CTyIEHTOB MO TeMaM U paszaenam. IIpoBepka
3HAHWUI OCYIIECTBISETCS (POHTAIBHO, HHIUBUTyaTbHO.

1.6 O0beM JUCUMIIJIMHBI M BUIbI Y4e0HOM 1eATeJTIbHOCTH

O0beM TUCUHUILIMHBI U BHIbI Y4e0HOH iesiTeJIbHOCTH (04Has popMa o0yueHus1)

Bun yueOHo# padoThl Bcero yacos Cemectp 3
OO0m1ast TpyA0EMKOCTh 72 72
AyIUTOpHBIE 3aHATUS 36 36
Jlexuun 14 14
[TpakTHueckue 3aHsATH 22 22
CamocTtosTenbHas paborta 36 36
Bun utoroBoro KoHTpOIs - 3a4UeT

2 YYEBHO-TEMATHUYECKOE IINTAHUPOBAHHUE
2.1 Ounas ¢popma o0yuenus

YyeOHo-TeMaTHYeCKHIl IJIaAH

AyAUTOpHBIE 3aHATHS Camocros-
HaumenoBanue Bcero
Ne I[IpakTuyeckue | TeJbHasA
TeM (pa3aesioB) 4acoB Jlekunu
3aHATHS pabora
1. | HekoTopple TIOHATHS TEOPUU 5 1 5 3
MHOKECTB
2. | OTHOmEHUS 6 1 3
3. | KomOuHaropuka 20 4 6 10
4. | I'padbr 24 4 8 12
5. | CBs3b IUCKPETHOTO U HETpe- 16 4 4 8
PBIBHOTO aHAJIN3a
UTOro 72 14 22 36
HNuTepakTUBHOE 00yUYeHHe MO TUCIHUIINHE
Ne HaumenoBanue Bun dopma Kl;)(‘l]_
h TeM (pa3aesioB) 3aHATUHS HHTEPAKTHBHOIO 3aHATHS
4acoB
1 KombunaTtopuka IT Pab6ota B mapax: 3auura 13. 2
2. Tpadybi o PaboTta B MamnbIX Trpymnmax: perie- 2
HUE 3a]1a4 Pa3HBIMH CIIOCO0aMH.
3. | Cassp JTUCKPETHOTO U HETPEphIB- 1) Pabora B MaJbIX rpymnmnax. 2
I1
HOTO aHaju3a 2) Pabora B mapax: 3ammra 3. 4
UTOro 10




3 COIEP)KAHME TEM (PA3/EJIOB)

Tema 1. HEKOTOPBIE IIOHATUSA TEOPUU MHOXECTB
Hanmomunanue ocHOBHBIX moHsTHM. OnpeneneHue NpsSMOro MPOU3BEICHUS MHOXKECTB.
Pa30uenust MHOXKECTB U uX cBolicTBa. CpaBHeHUE pa3oueHuil. [IponsBeaeHue pa3oneHmil.

Tema 2. OTHOILLIEHUSA

Otnomenus: OcHOBHBIC onpezaeneHus. Kiaccudukanus OoTHOIMIEHUH. DKBUBAJICHTHOCTb.
Yactuusslli nopsAaoK. Tonosiorndeckass copTupoBKa. Mcronb30BaHHEe MHOTOMECTHBIX OTHOLIE-
HUUW B PEISAIMOHHBIX 0a3axX JTaHHBIX.

Tema 3. KOMBUHATOPHUKA

Bektopsl u3 Hynel u eAuHMUII, pa3nuyHble X TpakToBKU. CriocoOwl nepebopa u Hymepa-
1MUY BEKTOPOB U3 HyJeH u enunuil. [lepecTaHOBKH, pa3MelIeHus, COY€TaHusl, CIOCOOBI UX Tepe-
6opa u nymepauuu. bunom Heiotona u tpeyronbpHuk Ilackans. Uucna duboHayuu, UX CBOM-
CTBA.

Tema 4. TPA®DBI

OcHoBHbIe onpexaenenus: rpad, yactuunelii rpad, moarpad. [lyrs, mpocroit myTh, 1eMb,
KOHTYp, IHMKJI. CBS3HOCTb, OMCBSI3HOCTb, CHIIbHASA CBA3HOCTb. OcToBHOE AepeBo. CBoiicTBa jae-
peBbeB. DKCTpeMaJIbHbIE 33Jaud Ha rpadax: OCTOBHOE JEPEBO MUHHMAJIbHOM JUIMHBI, JIEPEBO
KpaTdyaimux nyred u T.1. CeTeBoe MIaHUPOBAHUE U MOUCK KPUTHUYECKOTo MyTH. CBs3b TEOPUU
rpadoB ¢ nuHeiHON anrebpoil. MaTpulla MHIIMICHITUN U ee CBOWCTBA. PelieHne JIMHEeHHBIX CH-
CTEM ¢ MaTpuled MHUKUAeHIUI. CBsI3b ¢ METOIaMU PELICHMS Pa3pPEKEHHBIX JIMHEHHBIX CHCTEM.
[Tapocoueranus B ABYI0JIbHBIX Trpadax. Teopema 0 MakCMMaJbHOM MapocodyeTaHuu. Teopema
Junsopta. Teopema bupkroda-¢pon Heiimana. Benrepckuit Mmeton /i 3a1a4u 0 HA3HAYECHHUSX.

Tema 5. CBSI3b IMUCKPETHOI'O U HEITPEPBIBHOT'O AHAJIM3A

[TpousBonsnme GpyHKIUU. ACUMOTOTHKA. PekyppeHTHble cooTHomeHus. CrocoOsl perie-
HUSl peKyppeHTHBIX cooTHomeHui. CymMMbl U pekyppeHTHOcTH. [lonnHomuanbHas ¢opmyia.
BBenenue B acHMNTOTHYECKHE METO/bl. ACHMITOTHYECKHE PELIEHUsS PEKYPPEHTHBIX COOTHO-
nieHnii. @opmysa cyMMupoBaHus Disepa.

4 METOANYECKHUE PEKOMEHJAIINU (YKA3AHUA) JJIAA CTYAEHTOB 11O
N3YYEHUIO JTUCIUITJIMHBI

PaGouas nporpamma npusBaHa MOMOYb CTyJI€HTaM (PU3UKO-MATEeMaTUYECKOro (haKkyIbTeTa
B OpPTaHU3AIMH CAMOCTOSITENILHON PabOTHI MO0 OCBOCHUIO JUCHHILTUHBI «JlMCKpeTHas MaTeMaTu-
kay. [Ipu uzyuennn Tembl 1 «HekoTopbie MOHATHS TEOPUU MHOKECTBY» CIEAYET yAEIUTh BHH-
MaHHUE CIoco0aM 3a/laHusl MHOXKECTB U OTIIHYUTEIBHBIM OCOOEHHOCTSM KOHEUHBIX U OECKOHEU-
HBIX MHOXECTB. A, Tak)Ke ornepanusM HaJ MHOkecTBaMH. [Ipu nzyuennn Temsbl 2 «OTHOLIEHHS »
oOpairaeTcsi BHUIMaHHEe HAa OCOOEHHOCTH MHOTOMECTHBIX oTHomieHui. [Ipu mzydenun Tembr 3
«KomOmHaTOpUKa) yAeNseTcsl BHUMAaHUE YMEHUIO MPABWIBHO OMPEAEIUTh TUIl KOH(PUTYpaIun
MPUMEHUMON Tipu pemieHuu 3aaauyu. [Ipu uzyuenun Temsr 4 «'padbi» cienyer oOpaTUTh BHH-
MaHHE€ €€ MPUJIOKECHHUIO K PEIICHUI0 IKCTpeMalbHBIX 3amad. [Ipm mzydenun Tembr 5 «CBs3b
JTUCKPETHOTO U HEMPEPHIBHOTO aHaIKM3a» oOpaliaercs BHUMAaHUE Ha CXOJCTBA U OTIUYHS 3aKO-
HOB KOHTUHYQJIBHOW U TUCKPETHON MaTEMaTUKH.

[Ipexxae yem MPUCTYNMUTH K BBITOJIHEHUIO 3aJ[aHUM I CAMOKOHTPOJIS, CTYACHTaM HE00-
XOJIMMO HM3YYUTh PEKOMEHAYEMYIO TI0 KXo Teme nauteparypy. OOmuii CnucOK OCHOBHOU U
JIOTIOJTHUTENIHOM JIMTEpPaTypbl MPEICTABIEH B OTAEIBHOM pasjeie. B xoxe u3ydeHus AuCUU-
IJIMHBI «J{MCKpeTHas MaTeMaTHKay MPEAJIaracTcs BBITOJHUTh Pa3JIMYHbIE BUABI CAMOCTOSTENb-
HOW pPabOTHI: MOATOTOBKA K KOJUIOKBUYMY, PEIICHHE WHAMBHUIYabHBIX JOMAIIHUX 3aJIaHuH,
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pelIeHre KOHTPOJIBHBIX PadOT U BBITOJHEHUE THIIOBBIX pacueToB. [Ipu opranuzanuu rpymnmnoBon
paboThl, cienyeT oOpaliaTh BHUMAaHKUE HA CIEAYIONIUE €€ aCleKThl: HY)KHO YOeIUThCS, UTO CTY-
JIeHTHI 00J1aJal0T 3HAHUSAMHU U YMEHUSMH, HEOOXOIUMBIMH JUIS BBIIIOJIHEHHS TPYIMIIOBOTO 33/1a-
HUS; MHCTPYKIMHM K paboTe MOJKHBI OBbITh MaKCUMAaJIbHO YETKMMH; BPEMEHU Ha BBIIIOJIHEHUE
3aJaHusl JOJDKHO OBITh JOCTaTOYHO; HEOOXOIMMO KOHTPOJIMPOBATH PACIpEICICHHE pOJieH B
TpyNIe U y4acTUe KaXJI0TO CTyAeHTa B paboTe.

YyeOHo-MeTOAMYeCKOe o0ecneyeHe CAMOCTOSITeIbHOM PadoThI
CTY/J€HTOB IO JHCIHILINHE

KoaunuecTBO
4acoB, B
®opMbl/BHABI i
HanmeHoBaHme . COOTBETCTBHH C
Ne CaMOCTOSITEJILHOM
pasnaesa (TemMbl) yueOHo-
padoThI
TeMaTHYeCKHM
TJIAHOM
1. | HexoTopele TOHATHS TEOPHUH MHO-
[ToaroToBKa K KOJUIOKBHYMY 3
JKECTB
2.
OTHOMICHUS [ToarotroBka K KOJUIOKBHYMY 3
3. | KomOunaropuka BrinosiHeHWE HWHOUMBHIYaJIb-
HOI'O JOMAIITHEro 3aJaHus I10 10
TE€MaM JJAHHOTO pa3ena.
4. | I'padsr BeimmonHenue TUMOBOrO pac- 12
yeTa
5. | CBs3b TUCKPETHOTO U HEMPEPHIBHOTO | BhIMOIHEHNE KOHTPOIBHOM 8
aHaJM3a paboTHI
HUTOI'O 36
5 MPAKTUKYM 11O AUCHUIIJIMHE
CaMOCTOSITe/IbHASA
Tema Jacel | JUTEpaTrypa
pabora

Tema 1. HekoTopble NOHATHS TEOPUH MHOKECTB

CamocrosiTenbHas pa-
6ora mo teme «Ome-
panyun  Haax MHOXKE-
ctBamu. Jlmarpamma

3anaTue Nel
MuoxectBa. Onepauuu Haa HUMU. Mertop

BKJIIOUEHUS U UCKIIOUEHMs. JlekapToBO Ipo- 2 [5] Sitnena-Bertas
U3BEJIEHNEe, MHOKECTBO-CTENEHb. N-MECTHBIE KOJ‘IJ‘IEKBI/I <.<MHO
OTHOILIECHHS. ™

XKECTBa MW OTHOUIC-
HHUA».

Tema 2. OTHOLICHU S

CamocTosiTenbHas pa-
3ansaTue Ne2 6ora mo Tteme «bu-
bunapHbie oTHOIIEHNST Ha MHOXecTBe. CBOM- 5 [5] HapHBIE OTHOLICHUS.
cTBa OWHApHBIX OTHOIIeHWH. OTHOIICHUE KomnokBuym  «MHo-
nopsiaka. OTHOIIEHNE SKBUBAJICHTHOCTH. JKECTBA H  OTHOIIIC-
HUS».

Tema 3. KomOuHaTOpUKA

3ansTue Ne3 5 121, [31, [4] CamocTosiTenbHas pa-
OcHOBHBIE KOMOWHATOpHBIE IpaBHJIa: Ipa- Y 6ota o teme «CBOH-
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BUJIO CYMMBI, IIPABUJIO TTPOU3BEACHHUS. CTBa KOMOMHATOPHBIX
3anstue Ne4 quceny.

OcHOBHBIE KOMOMHATOpHBIE KOH(HUTypanuu

U yncia. Pa3MmenieHus, nepecTaHOBKHU, COYe- 2 21, 3], [4]

TaHUsl, NMEPECTAHOBKU C KPATHOCTSIMHU, COUe- PR

TaHWsI C MOBTOPCHUSMH, pa3MEIeHHs C I0-

BTOPCHUSIMHU.

KonrponsHast pabora
3anstue Ne§ P P

. Ne 1. «Ocnognvie
OCHOBHBIE CBOIICTBa KOMOMHATOPHBIX YHCEIL.

2 [2], [3]. [4] | kombunamopmwie
buHOMUaNbHAS ¥ TOJIMHOMHAIIEHASL TEOPEMBI. Konguzypayu u uuc
Yucna Gubonauyu. Tpal

J1a»

Tema 4. I'padni
3ansitue Ne6 [1], [2], [3] HToroBoe HWHAWBHUIY-
JlokanbHbIEe XapakTepucTuku rpados. H3o- 5 QIPHOE 33/JIaHUE TI0
Mopdusm rpadoB. ['eomerpuueckue rpadsi. TEME JITaHHOTO pasJie-
VYxnanka rpada. [Tnanapusie rpadps. Ja.
3ansTue Ne7 [1], [2], [3] HTorosoe WHAMBUIY-
HepeBbs u neca. B3pemennsie rpadsr. O6xo- 5 QIbHOE 3aJIaHUE  T10
nel rpagoB. Kparuaiimme nyrtu. Okpacka TEME JIaHHOIO pasie-
rpadoB. Ja.

HroroBoe wHAMBUIY-
3ausirue Neg QIbHOE  3aJaHue rilo
[Tytn, nenu, KOHTYpPBI, HUKIBL. MOCTBI Tpa- 2 [1], [2], [3]

. TEME JITaHHOTO pasJie-
¢a. DitnepoBbl U TaMUIBTOHOBBI TpadbI. a
3ansitue Ne9 [1], [2], [3] Turnosoi pacuer.
CerteBbie 3amauu. MakcUManabHBIN TOTOK B 2 «I'paghory.
JIBYXTIOJIFOCHOMN CETH.

Tema 5. CBsi3b AUCKPETHOI'O M HEeNPEPbIBHOI0 AHAJIN3A
11, 2 HUrorosoe wunauBumy-

3ansaTue Nel0 [11, 12 Y

QIbHOE 3a/IaHUE  TI0

CymMMHUpOBaHHE KOHEUHBIX ITOCIIECIOBATEIb- 2
. . TEMe JIaHHOTO pasje-
HocTel. Dopmyra cymmMupoBaHus Diinepa. 1a
3anarue Nell [1], [2], HrtoroBoe wuHaMBHIY-
Pemennie nUHEHHBIX PEKYPPEHTHBIX COOT- 5 albHOE 3aJaHHue TIO0
HOIIICHU. TEME JAHHOTO pas3Jie-
na.
BCET'O 22

6 IMJAKTUYECKHUE MATEPHUAJIBI 1J151 KOHTPOJISI (CAMO-
KOHTPOJIAA)YCBOEHHOI'O MATEPHAJIA

6.1 OueHouHbIE CPeCTBA, MOKA3AaTEIH U KPUTEPHH OIleHUBAHUS KOMIIETEHIIU

HNupexc
KOMIIE Ounenounoe Iokazarenu Kpurepun onenuBanus
CpeacTBo OLlCHUBAHMHA copMHpPOBAHHOCTH KOMIIETCHIMI
TeHIHUH
Husknii KonnuecTBO mpaBWIBHO PENICHHBIX 3aja-
VK-1 KonTponb- | (HeynoBieTBOpUTENbHO)| HUM MeHee 60 %
Has paboTa IToporosslii KonnuecTBo nmpaBuibHO PELIECHHBIX 3a/1a-
(ynoBnerBoputensHo) | HUi oT 61-75 %
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ba3zoBb1it KonnuecTBo nmpaBuiIbHO PELICHHBIX 3a/a-
(xopor110) Hul oT 76-84 %
Bricokuii KosnnyecTBO mpaBUIIBHO PEHICHHBIX 3a]1a-
(oTIIHMYHO) Huit ot 85-100 %
Huzkwmit KosnnyecTBO mpaBUIIBHO PEHIEHHBIX 3a]1a-
(HeynoBieTBOpHUTENIbHO)| HUM MeHee 60 %
[ToporoBbiii KonnyecTBO mpaBUIIBHO PEHICHHBIX 3a]1a-
THIIOBOIL (ynoBneTBopuTenbHO) | HUH oT 61-75 %
[K-2 pacuer BbazosBrrit KosnnyecTBO mpaBUIIBHO PEHICHHBIX 3aj]1a-
(xopor110) Huit ot 76-84 %
Buicokuit KonnuecTBO mpaBWIIBHO PEIICHHBIX 3a]1a-
(OTJ]I/Iqu) uuii ot 85-100 %

CTyzneHT oTBeYaeT HENpaBUIbHO, HEUETKO

Hu3zknii U HeyOeIuTeNbHO, JaeT HeBepHbIe ¢op-
(HEey1OBIETBOPUTENILHO)| MYJIUPOBKH, B OTBETE€ OTCYTCTBYET KaKOE-
1100 MpeJCTaBICHUE O BOIIPOCE

CryneHT oOTBe4aeT HEKOHKPETHO, ciabo

IToporoBsslii apryMEHTUPOBAaHO U HE YOEIUTEIbHO, XO-
(YAOBIETBOPUTENBHO) | T U MUMEETCS KaKOe-TO IPEJCTaBIECHUE O
BOIIPOCE

[1K-2 Koiutoxksu
M CTyZIeHT OTBEYaeT B IEJIOM IPaBUIIBHO,

bazoBeiii
HO HEJIOCTATOYHO IOJIHO, YETKO U yOemu-
(xoporio)
TEJHHO
CraButcs, eciM MPOJAEMOHCTPUPOBAHBI
. 3HaHHE BOMNPOCA M CAMOCTOSITEIBHOCTH
Bricokuit
MBIIIUICHUSI, OTBET COOTBETCTBYET Tpebo-
(oTnHMuHO)

BaHUAM IMPAaBUJIBHOCTU, MMOJIHOTHI U apry-
MCHTHPOBAHHOCTH.

6.2 IIpome:xxyTouHAsl aTTeCTAIUSA CTYACHTOB IO IMCHUILIHHE

IIpomexxyTouHast arrecTanys ABISIETCS NPOBEPKOM BCEX 3HAHWM, HABBIKOB M YMEHUU
CTYAEHTOB, MPUOOPETEHHBIX B MPOLECCE U3YUEHUS TUCHMITIMHBL. POPMOI MPOMEKYTOUHOM aT-
TECTalUH 10 JUCIUIUIMHE SBIISIETCS 3a4eT.

Jl1s OLiICHUBaHUS PE3YJIBTaTOB OCBOCHUS JUCUUIUIMHBI IIPUMEHAETCS CIEAYIOIINE KpUTE-
pYH OLICHUBAHMSL.

KpuTtepun oneHuBaHus yCTHOTO OTBETA HA 3a4eTe

OlIeHKa «3AaYTECHO» BBICTABIIACTCA CTYACHTY, €CIIN:

1.  BOMPOCHI PACKPHITHI, H3TOKEHBI JIOTHYHO, O€3 CYIIECTBEHHBIX OIIHOOK;
2.  TIOKa3aHO YMEHHE WJUTFOCTPUPOBATH TEOPETUICCKHE ITOJIOKECHHSI KOHKPETHBIMHU TTPHMeEpa-
MH;

3. IPOJEMOHCTPHUPOBAHO YCBOCHHE PaHEE U3YYCHHBIX BOIIPOCOB, CHOPMHPOBAHHOCTH KOM-
METEeHUUH, YCTOWYMBOCTD UCIIOJIb3YEMbIX YMEHUI U HABBIKOB.

JomyckaroTcs He3HAYUTEIbHBIC OIITHOKH.

OueHka «He 3aYTEHO» BHICTABIISIETCS, €CIIU:

1.  He pacKpbITO OCHOBHOE COJIepKaHNEe yU4eOHOTO MaTepraa,

2. oOHapy»XeHO He3HaHWE WM HEMOHUMaHue O0JbIlel Wi Hanbosee BaKHOW 4YacTH y4eo-
HOT'O MaTepHaa;

3. JOMYIIEHHI OIIMOKH B OMPEICTICHUH MTOHATHIA, KOTOPBIC HE UCTIPABICHBI TTOCIIE HECKOIIb-

KHMX HaBOJALIUX BOIIPOCOB;
4.  He chopMHUPOBAHBI KOMIIETCHLIUU, YMEHUS 1 HAaBBIKH.




6.3 TunoBbie KOHTPOJIbHbIE 32IaHUS UM HHbIe MaTEePHUAJIbI, HEOOXOAUMBbIE ISl OLEHKHU
pPe3yJabTaTOB OCBOEHMS TN CIUTITTHHBI

Bonpocs! k KOIIOKBUYMY «MHooicecmea u OmHowenusLy
1) Bunapusle oTHOLICHHS. BUIbl OMHAPHBIX OTHOIICHUIA.
2) OTHOIICHHE SKBUBAJICHTHOCTU. KIitacchl SKBUBAJIGHTHOCTH.
3) Pa30OueHust MHOKECTB U MX cBoiicTBa. CpaBHeHHE pa3bucHumil. [IponsBeneHe pa3oueHuii.
4) Tomonornyeckas COpTHPOBKA.
5) Hcmonb30BaHHE MHOIOMECTHBIX OTHOIICHUHN B PEIISIIMOHHBIX 0a3aX JaHHBIX.

Kontpoabnas padora Ne 1. «Ocrosgubie komMOUHamopHvle KOHGUIypayuu u yucia»

1. Hamnockoctu nano 10 Touek, U3 KOTOPHIX HUKAKUE TPHU HE JIEKAT HA OJTHON MPSIMOiA.

a) CKOJIBKO IIPSIMBIX MOKHO IIPOBECTH Y€PE3 3TU TOUKU?

6) CKOJIBbKO CYIIECTBYET Pa3JIMYHBIX TPEYTrOJbHUKOB C BEPIIUHAMH B 3TUX TOUYKaX?

2. Jlns mocemieHus Teatpa 3akyruieHo 12 OmieToB B oauH psin maprepa. CKOIBKUMU CIIO-
co0aMu MOXKHO PacHpeeNIUTh ATH OUIIETHI MEXKY IIECThIO MYKUYMHAMU U IIECTHIO KEHIIMHAMH,
TaK YTOOBI JBA MY)XYHHBI WJIM JBE KSHIIMHBI HE CUJIEIH OBI PsiioM?

3. CKOJIBKMMH CIIOCOOAMHM MOKHO paclpe/ieUTh YPOKH B IIECTH KiIaccaxX MEXIy Tpems
YUUTEISIMU, €CIIH KaXKJIbIi yuuTenb Oy/eT IpernoaaBarh B IByX Kjaccax?

4.  CKOJNBKAMH Pa3IMYHBIMHU CIIOCOOAMH MOKHO BBIOpaTh M3 15 YesoBek Jeserauro B co-
CTaBe YETBIPEX YEIIOBEK?

5. CKOJBKO CHUTHAJIOB MOKHO I0/aTh IATHIO pa3IMYHBIMHU (JIakKKaMM, NOJHUMAs UX B
JT000M KOJMYECTBE U B IPOU3BOJIBHOM MOPSAKE?

6. CKOJBKO pa3IMYHbIX MY3bIKJIBHBIX (Ppa3 MOXKHO COCTAaBUTh U3 6 HOT, €CIIM HE JOIyc-
KaTh B OJIHOH (ppa3e MOBTOPEHUS 3BYKOB?

7. Y Banu 5 kpacubIx U 7 Oenbix ¢umiek, a y Hagu — 7 kpacHbIx u 5 Genbix. Bans u Hangs
BBIKJIQJIBIBAIOT HA CTOJI MO 6 ¢uriek Kaxblil. CKOJIBKHUMH CIIOCOOaMU MOXHO B BBUIOKEHHBIX 12
(UILIKaX MOIyYUTh 10 6 KPaCHBIX U O€TbIX?

8. HNmeercsa 5 pa3HOIBETHBIX (HIIEK, U3 KOTOPHIX BBIOMPAIOT W BBIKJIAABIBAIOT B PSJ TPH
¢umknu. CKOIBKO CYHIECTBYET pa3iIMUHBIX KOMOMHAIMM M3 TpeX IMOCIEeI0BaTeIbHO BBLIOXKEH-
HBIX Quiek? Ckoiabko OyneT KOMOMHAIM, eclii O/lHa U3 (PUILEK UMEET YK€ OIpe/eiIeHHbIN
(OZIMH U3 IISTH) IBET?

TunoBoii pacuer. «/ pagui».

Bapuanr 1.
1. Kakwue u3 ganabix rpados nzomopdHsl, a kakue HeT. O00CHYHTE.
Tzl LllElrBEERFIED 3ilz1z14ls 1617 |z |

ifjocoo1 1110 o100 gt 1 110N
2000011110 2jrer 11 g2 o111 10N
o O T T 1 T = L 1 o I e O s O A
4ft 11 0001 o faft 1000 1 01 (4111 00010
|ttt 0o0 0 110 |&J0 1100 i1 11 0 51 1 0o 0 o1 1
L= T = < I T 1 Y VI
o001 110 o gFqo0r 01001 gF oo 111 0o
B T T = L T T < O A 1 e T I A

2. Tlnanapusie mu rpadsl. Ecou ga, To MOCTpoiiTe TNIOCKYIO YKIIAIKY, B KOTOPOW BepIinHa 2
IIPUHAUICKUT BHEIIHEN IpaHy. Eciau HeT, TO yKaXuTe oueMy.



1)
2)
3)
4)
5)

6)
7)
8)
9)
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2001 1 o0 o 00N 20001 /068 0001
301 o001 |10 00 3|1 o0 @ o0 68 01/0"1
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3. Jlan B3BemeHHbIN rpad. Haiiaure ero mokpeiBaroliee 1epeBO MaKCUMAJIBHOTO Beca.
4. ]Jlan B3BemeHHBIN rpad. Haliagure mokpeiBaroiee 1epeBo KpaTIYallliuX MapIipyToB.

5. [lana aByxmomocHas ceTb. HaliiuTe noToK MakCUMabHOM MOIIHOCTH, CYMTAsi HAYaJIOM
JyTY BEPUIMHY C MEHBIIIMM HOMEPOM.

VAN
AVAVAN
NSNS

A

10z 1z 14 Is s 17 Iz o ol iziz 4]
1los 30z 00000000 @
zls oo 38070000 000D
2]z o003 201000000
4|03 0000 401000 00
5]z 6 3000 7 7030000
G0 0z o000 & 002000
7lo 7 004 7 000 4201 00
g0 o1 o7 60005 3020
900010040000 500D
wlo 0003025 000 361
Mlo o000 20 30000 30
12l0 o 000 01 05 3 000 4
12j0 0 0 0 0 00 2 0 6 30 0 2
14|00 000000010 420

Bonpocsl k 3auery

MHuoxectBa. CriocoObI 3aJJaHUs MHOXKECTB.

Onepanuu HaJx MHOKecTBaMu. [{narpamma Ouinepa-BenHa.

[Tpsimoe npoun3BeieHne MHOXKECTB. [lekapToB KBajipaT MHOXKECTBA.

Paz6uenust MHOXKECTB U BX cBoicTBa. CpaBHeHUE pa3oueHuii. [IponsBeaenne pazoueHui.
Otnomenusi. OcHoBHBIE omnpenenenus. Knaccupukanus otHomenuil. OTHOIIEHUE KBHBA-
JICHTHOCTH.

N-MECTHBIE OTHOIICHUS B PENSIIMOHHBIX 0a3ax TaHHBIX.

OcHoBHBIE KOMOMHATOPHBIE MTPaBUIIA.

[TepecranoBku. Yncio nepectaHoBOK. BeIBO (popMyITbl 715 UnCiIa NEPECTaHOBOK.
Pazmemenus. Yucno pasmemenuii. BeiBoa hopMyssl 715 4rciia pa3MeneHUH.

10) Coueranus. Yncno coueranuii. BerBo popmysibl 1uis uncia coyeTaHmid.
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11) [TepecTaHoBKH ¢ KpaTHOCTSMH. UHCIIO TIEPECTAHOBOK C KpaTHOCTSIMH. BBIBOA opMyIIbI miist
YHClia IEPEeCTaHOBOK C KPATHOCTSMU.

12) PasmerieHusi ¢ moBTOpeHUsIMHA. YKCII0 pa3MenieHuid ¢ MOBTOPEHUsIMH. BbiBox hopMyiibl 1ist
YHClia pa3MelleHUi C TOBTOPEHUSIMHU.

13) Coveranusi ¢ moBTOpeHHsIMU. UHCiO codeTaHuii ¢ moBTOpeHUsMH. BbiBox (opmyibl uis
YHClla COYETaHUH ¢ MOBTOPEHUSIMH.

14) bBunoMuanbHas Teopema.

15) CoiicTBa OMHOMHAIBHBIX KO3 dumurenToB. Tpeyronpuuk Ilackas.

16) IMonuaomuansHast Teopema. O600IIeHHe TpeyroiabHuKa [lackais 1jisi MHOTOMEPHOTO Ipo-
CTpaHCTBa.

17) Yucna duboHaY4H, UX CBOWCTBA.

18) ®opmyiia BKIFOUYECHUI 1 UCKITFOUCHHIA.

19) Kapra Kapho.

20) I'pacer. OcHOBHBIE ONpeaeeH s : ceBaorpad, MyabTurpad, rpad, OpUeHTHPOBAHHBIC U HE-
OpPUEHTHPOBaHHBIE rpadbl, moarpad.

21) Cnoco0ObI 3amanus rpados. Marpuirs! rpadoB. Onepaiiuu Hajx rpadamMu 1 MaTHPUITAMHE.

22) IlyTb, IPOCTOH IMyTh, LIEIb, KOHTYP, UK. CBSI3HOCTh, OMCBSI3HOCTh, CUIIbHASI CBS3HOCTD.

23) Jlepesbs u sieca. OcroBHOE aepeBo. CBOWCTBA JEPEBHEB.

24) Yknazka rpada B TpeXMEepHOE POCTPAHCTBO.

25) ITnockuit u mianapuslii rpad. Hemmanapuocts rpados K5 u K3,3. Kpurepuii mianapHocTd
rpada.

26) Teopema Ditniepa st miockoro rpada, chepudeckoi ykimaaku rpada U BBITYKIBIX MHOTO-
TPaHHUKOB.

27) DxcTpeManbHbIe 3a/1a4d Ha rpadax: OCTOBHOE IEPEBO MHUHUMAIbHON [UIMHBI, IEPEBO KpaT-
YalIMX MyTei, OCTOBHOE JIEPEBO MUHUMAIIbHOT0/MaKCUMAIILHOTO BEca.

28) CereBoe IIIAaHUPOBAHKE U TIOMCK KPUTUIECKOTO MYTH.

29) IMapocoueranus B IBYJ0JBHBIX rpadax. Teopema 0 MaKCHMaJIbHOM ITapOCOYCTAHUH.

7 IEPEYEHb HHO®OPMAIIMOHHBIX TEXHOJIOT Ui, NCIIOJIb3YEMBIX
B NTPOIECCE OBYYEHUA

HNudopmanuoHHbie TEXHOJIOTHM—O0YUYCHHE B JIEKTPOHHOW 00pa3oBaTeNbHON cpefie C
[ENbI0 PacIIUPEHHs JOCTyna K 00pa30oBaTEeNbHBIM pecypcaM, YBEIWYEHHs] KOHTAKTHOTO B3au-
MOJICHCTBUS C MperogaBaTeiIeM, OCTPOSHUSI UHIUBUAYATbHBIX TPAEKTOPHH MOJATOTOBKH, 00h-
€KTUBHOTO KOHTPOJISi U MOHUTOPUHIA 3HAHUW CTY/EHTOB.

B o0pazoBarenbHOM mporiecce 1o IUCHUILIMHE UCTIONB3YIOTCS Ceayromue nHhopmaIu-
OHHBIE  TEXHOJIOTMH, SIBISIONIMECS  KOMIIOHEHTAaMH  DIEKTPOHHOW  HMH(OpPMAIOHHO-
obpasoBarenbHol cpenbl BITIY:

e Odunuanpueii caiit BI'TIY;

e KoprnoparuBHas ceTp U KOpIOopaTUBHAs d1eKTpoHHas nourta bI'TIY;

e Cucrema anekrponnoro ooydenuss ®I'bOY BO «bI'TIY »;

e (Cucrema TeCTUpPOBAaHUS HAa OCHOBE eaAnHOro noprana «HTepHeT-TecTupoBanus B chepe
o0Opa3oBaHusT WWW.I-exam.ruy;

e DJIeKTpOHHBIE OMOITUOTEUHbIE CUCTEMBI;

e  MynbTUMEIUIHOE COMPOBOXKICHUE JIEKIUA U MPAKTUYECKUX 3aHATUH;

8 OCOBEHHOCTH U3YYEHUA JUCHUIIVINHBI UHBAJIMJIAMMU NJINHAMMU C
OI'PAHUYEHHBIMHU BO3MOKHOCTSAMMU 310POBbsA

[Tpu oOyueHHH JHIl ¢ OTPAHUYCHHBIMUA BO3MOYKHOCTSIMH 3/10POBbSI IIPUMEHSIOTCS a/1all-
TUBHBIE 00pa30BaTEIbHbIE TEXHOJIOIMH B COOTBETCTBUU C YCIOBHUSMH, U3JIOKEHHBIMH B pa3Jiell


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

12

«Oco0eHHOCTH OpraHu3aIk 00pa30BaTEIHLHOIO IMpoLecca MO 00pa30BaTeIbHBIM POTrpaMMamM
JUISl MHBAJIMJIOB M JIMII C OTPAaHUYEHHBIMUA BO3MOKHOCTSIMH 3/10pPOBbSI» OCHOBHOM 00pa3oBaTelib-
HOU MporpaMMbl (MCIOIB30BAHNE CHEIHUATIBHBIX YI€OHBIX TOCOOUI M JUIAKTUUYECKUX MaTepHa-
JIOB, CTICIHAJIBHBIX TEXHUYECKUX CPEJICTB O0YUEHHs KOJUIEKTHBHOTO M MHAWBUAYAIBHOTO TIOJIb-
30BaHUs, PEJOCTABICHUE YCIYT aCCUCTEHTA (IIOMOIIHHUKA), OKAa3bIBAIOIIEr0 O0yJYaroMMCs He-
00XOMMYIO TEXHUYECKYIO IIOMOIIb U T.II.) ¢ Y4ETOM MHAMBUIYaJIbHBIX OCOOCHHOCTEH 00yua-
IOIIUXCS.

9 CIIMCOK JIMTEPATYPbBI U UH®OPMAILIMOHHbIX PECYPCOB

9.1 OcHoBHasi IMTEpPaTypa

1. Epycaimmmckuii  S.M. JluckpeTrHas MaTemaTHKa: TEOpHs, 3aIadd, MPUIIOKCHHUs/
SAM. Epycanumcknii — M.: «By3oBckas kauray, 2000. — 280c. (6 3k3.)

2. baBpun, W.MW. JluckpetHas wmaremMaTuka. Y4YeOHHK U 3aJauyHuiK : Ui BY30B/
H. U. baBpun. — Mocksa : U3znarensctBo FOpaiit, 2022. — 193 ¢. — (Bricmiee o0pa3oBa-
nue). — ISBN 978-5-534-07065-1. — TekcT : anektponnslii / Obpa3oBarenbHas miaatdop-
ma FOpaiit [caiit]. — URL.: https://urait.ru/bcode/489360.

3. T'mcun, B. b. JluckpeTHas maTemaTHKa : y4eOHUK W MPAKTHUKyM Juisi By30B / B. b. 'ncun. —
Mocksa : U3natenscTBo FOpaiit, 2022. — 383 ¢. — (Bsicmee oOpa3zoBanue). — ISBN 978-
5-534-00228-7. — Texkcrt : anektponHslit // OOpa3oBarenbHas mwiardopma FOpaiit [caiiT]. —
URL.: https://urait.ru/bcode/489055 .

4. Tamxos, C. b. JluckperHas MaTemMaTHka . yueOHUK U TpakTukyM 1js By30B / C. b. ['amikos,
A. Bb. ®ponoB. — 3-e¢ m3xa., uchp. u jgon. — Mocksa : M3ngarensctBo IOpaiit, 2022. —
483 c. — (Bricmiee obpazoBanue). — ISBN 978-5-534-11613-7. — TekcT : 2JI€KTpOHHBIH //
Oo6pasoBarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/489165 .

9.2 Ba3bl JAHHbIX U m[([)opMaunonﬂo-cnpaBoqﬂme CUCTEMBbI

1. MHudopmannonHas cucrema «EquHoe OKHO J1ocTymna K 00pa3oBaTebHbIM pecypcam». - Pe-
xuM jgocrtyna: http://www.window.edu.ru/

2. Tlopran Hay4HOI 351eKTpOHHON OUOIMOTEKHU. - Pexum nocTtyna:
http://elibrary.ru/defaultx.asp

3. Caititr MIIHMO. — Pexxum nocryma: MCCME: Moscow Center for Continuous Mathematical
Education

9.3 DIeKTPOHHO-0MOINOTEeYHbIEe pecypehl

1. OBC «Opaiit» https://urait.ru/
2. Polpred.com O630p CMU/CrnipaBounuk http://polpred.com/news.

10 MATEPUAJIBHO-TEXHUYECKAS BA3A

Jlns mpoBeneHWs 3aHATHM JIEKIIMOHHOTO W CEMHHApPCKOrO THIIA, TPYMIOBBIX U
WHIVBUAYAJIBHBIX KOHCYJNbTALIMM, TEKYLIETO KOHTPOJS U INPOMEXKYTOYHOW aTTecTaluu
WCIIONIB3YIOTCS ~ ayIUTOPUH, OCHAmEHHbIE y4eOHONW MeOenpio, ayAuTOPHOW  JOCKOM,
KOMIIBIOTEPOM C YCTaHOBJIEHHBIM JIMIIEH3MOHHBIM CHELMAIU3UPOBAHHBIM  IPOTPaMMHBIM
o0ecrie4eHreM, C BBIXOJOM B JJEKTPOHHO-OMOIMOTEYHYIO CHUCTEMY U DJIEKTPOHHYIO
uHpOpPMaLMOHHO-00pa3oBarenbHy0o  cpeay  BITIY,  MynbTUMeAMHHBIMEH — MPOEKTOpPaMH,
HKCMO3ULMOHHBIMUA  3KpaHaMHd,  y4eOHO-HaIJIAJHBIMH  MOCOOMSMH  (MYJIbTUMEAMNHBIE
MIPE3CHTAIINH ).

CamocrosTenbHas paboTa CTYCHTOB OPIaHU3YETCS B ayTUTOPUIX OCHALICHHBIX KOMIIb-
IOTEPHOM TEXHUKOW C BBIXOJOM B 3JIEKTPOHHYIO MH()OPMAIMOHHO-00pa30BaTEIIbHYIO CPEy BY-


https://urait.ru/bcode/489360
https://urait.ru/bcode/489055
https://urait.ru/bcode/489165
http://www.window.edu.ru/
http://elibrary.ru/defaultx.asp
https://www.mccme.ru/
https://www.mccme.ru/
https://urait.ru/
http://рolpred.cоm/news
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3a, B CICIMATU3UPOBAHHBIX JIA0OPATOPHSX MO JUCIUILIMHE, a TAKXKE B 3aJlaX JOCTYIA B JIOKAJb-
Hyto cetb BI'TIY.

JIMIICH3MOHHOE TPOTpaMMHOE O00ECIeYeHHe: OIEepaIliOHHbIE CHCTEMBI CEeMelCTBa

Windows, Linux; oducusie mporpammbel Microsoft office, Libreoffice, OpenOffice, Matlab,
DrWeb antivirus.

Pa3paborunk: @enopumies b.I'. cT. npenonaBarens
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11 IUCT UIBSMEHEHUHA U JONTOJIHEHUM
YTBep:kaeHnue uzmMmenenuii u qonojgHennii B PIIJI nis peanuzanum B 20 /20 yu.r.
PIT/] oOcyxnena u onodbpeHna ans peanusanuu B 20 /20 y4. 1. Ha 3aceqaHuy Kadeapsl

(U3UYECKOTO0 U MAaTEMaTHIECKOTO 00pa3oBaHus (ITPOTOKOT Ne OT « » 20 r.).B
PIIJI BHECEHBI CaeAYIOMYE U3MEHEHUS U TOTIOJHEHHUS:

Ne mzmenenns: 1
No cTpanHuIIBI ¢ ©BMEHEHUEM:

HckmrounTh: BxiarounTs:

Ne uzmenenus: 2
Ne cTpanuIbl ¢ H3MEHEHUEM:

HckmrounTh: Bxarounts:




