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1. UEJIb OCBOEHUA IUCHUTTIJIMHbI
Hensio ocBoeHus aucuninHel «/luckpernas maremaTuka» siBJASETCH O3HAKOMIEHHE C
OCHOBHBIMH  METOJAMH, CPEACTBAMU M CHOCOOAMM  PELIEHUS  KJIACCHYECKHX  3a/a4 110
JAUCIIMITIMHE  JUIS  JTaJIbHEHLIero  NPUMEHEHHUs MaTeMaTHYeCKOro arnapara JIMCKPeTHOro
HANPABJICHUS Ul PELCHUs TMPAKTHYECKUX 3a7ay, CBSA3AHHBIX ¢ npoduiiem MOATOTOBKY,
hopmipoBaHUEe CHCTEMATU3UPOBAHHBIX 3HAHUN B 00JIACTH UCKPETHON MAaTEMATHKH,

2. MECTO IUCUUILIMHBI B CTPYKTYPE OINOII BO
Jlucumnauna «/luckpernas maremarnka» usydaercst B 5 cemectpe. OHa OTHOCHTCS K
aucHHIitHamM  no  Bbibopy BapuaTHBHON 4vacTu. H3ydeHue AMCLUMILIMHBL NPEeAnoOIaract
HATMUME Y CTYACHTOB YYEOHbIX KOMIETEHLMI 10 JJI€MEHTAPHON MaTeMaTHKE, KOTOpble
H0JDKHBL OBITH TOJIYYEHBI B PaMKax CpeaHero oOpa3oBaHus, a TakkKe (yHAaMEHTaIbHbIX
MATEMaTHYECKUX 3HAHUI, KOTOPble MOTYT ObIThb MOJYY€Hbl B pamkax KypcoB «Ajredpa u
reopust umce», «MaremaTHyeckuii aHanu3y», «l'eoMeTpus 1 TOMoNOrus».

OcBoeHue JaHHOH AuCUMIUIHHBL «/lMcKpeTHass MaTemaTHka» sABJSAETCS HEOOXOAMMOI
OCHOBOI JUIS TIOCCAYIOUIEer0 M3yUeHUsl AHCLUMIUIMH BAPUATUBHON YaCTU. 3HAHMS, MOJYHEHHBIE
B PAMKAX H3YHEHUs JAHHOW AMCLMIMIMHBI, MOTYT ObITh MPUMEHEHbI A/ HAMHCAHUA KYPCOBOM 1
BBITYCKHON KBAIH(UKALMOHHOI padoT.

3. KOMIETEHIHWU ObYYARLUETIOCsl, POPMUPYEMBIE B PE3YJ/IbTATE
OCBOEHUS INCHUUTIVIMHBI (MOYJIA)
B npouecce ocBOEHMs JAHHOH AMCUUMINHBL CTYAEHT (OPMUPYET H JIEMOHCTPHPYET
00JaIaHKe CAEAYIOIHMH MPOQPeCcCHOHAILHBIMH KOMIETEHUUSIMH
® TOTOBHOCTBHH) HCIOJB30BATb CUCTEMATU3UPOBAHHbIE TEOPETHYECKHE M MPAKTHYECKUE

SHAHUA 1J1s1 MOCTAHOBKHW U peLUeHHﬂ UCCICN0OBATCIIBCKUX 3a1a4 B O6J'IZICTH O6pa'$OBaHl'ISI
(TIK-11)

B pesyabrare uiyueHust JuCUMJIHHbI CTYAEHT J0/KEH
3HATD:
- OCHOBHbIC METO/bl IMCKPETHOT O aHaIN3a,

- OCHOBHbIE MOHATHA, (AKTBl ¥  3aKOHOMEPHOCTH, XapaKTEPU3YIOLIHE CBOHCTBA
a0CTPAKTHBIX JHCKPETHBLIX 0OBEKTOB;

YMETh:
- AHAJIM3HPOBATH AITOPUTMHUYECKNE pa3pelinMble 3a1a41 1 NPoOaeMbI;

- peanu3oBbIBATL  KJIACCHYECKHE  apU(PMETHYECKHe,  TEOPETUKO-YUCIOBbIC i
KOMOUHATOPHBIE ANTOPUTMBI MPU PELLIEHNH NPAKTHYECKUX 3a1a4;

- OLICHHUBATDL '3(b(1)eKTHBHOCTb " CJI0OJKHOCTb CUMBOJIbHBIX npeo6pa,3OBaHnﬁ AJITOPUTMOB;

- NPUMEHSTH W3YYEHHBbIE AJITOPUTMHYECKHE METOAbl B Xozxe IpodeccnonanbHoi
JAEATESbHOCTIH,



BJAACTH:

~KJIJACCUYECCKUMU apl/l(‘lJMeTI/l‘{eCKl/lMM TECOPECTUKO-YHCIIOBbIMH n KOM6HHaTOprlMH
ANTOPUTMAMU

-OCHOBHBIMH IpUEMAMH KOM6MH&TOPHOFO AHaJIn3a,

- HdBbIKAMU l'lpaKTH"leCKOf)’l pa60Tb[ C AUCKPETHbIMU OGBCKT&MLL B TOM HHUCJIE [pH
OCYHIECTBIIEHUN ylle6HOFO rnpouecca.

4. CTPYKTYPA U COAEP)KAHUE JUCUUILIMHBI (MOZYJIsT)

OO0uias Tpy10eMKOCTh ANCLHIIMHBI COCTABAAET 6 3a4€THBIX eanHuLbl, 216 yacos.
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5. OBPA3BOBATEJIbHBIE TEXHOJIOTUU

[pn peannzaunm MPOrpamMMbl  AMCUMIJIMHBL  «JIUCKpeTHas MaTemaTtuka» HCITOJIb3YOTCS
PASJIHTHBIC. METO/IBL W3JIOKEHUs JIEKLIMOHHOTO MaTepuaa B 3aBUCHMOCTH OT KOHKPETHOI
TEMbL = BBOJHAs, yCTAHOBOYHAsl, MOArOTOBUTENbHAS NEKLMH, NEKLHU C NPUMEHEHHEM
rexHuKkn 00paTHOM cBsA3H, nekumns-Gecena. C LEJbIO MPOBEPKH YCBOEHUSI CTYAEHTAMU
HEOOXOIMMOTO TEOPETHYECKOTO MUHHMYMa, MPOBOAATCA YKCIPECC - TECTHI 110 JEKLHOHHOMY

MaTepHajly B MHCbMEHHOH opme.

lh‘)zu«"rw{ecmm 3AHATUA TIPEIHA3HAYEHbI IJI1 OCBOEHUS WU 3aKPEraIeH1s TEOPETHYUECKOIO

MATCPHANa,  M3JI0KCHHOTO  Ha - nekuusx. [lpakTuueckme 3aHATMA — HanpasieHbl  Ha
NpHOOpETEHNEe HaBbIKA PELIEHUsT KOHKPETHBIX 3ajau, pacyeToB Ha OCHOBE HMEKLHXCS
TEOPETHIECKUX 1 pakTHYECKUX 3HaHMiT. Ha konnokehymax 00CYKIAKOTCH TEOPETHUECKHE
BONPOCKI M3y4aemMoro kypca. Koncynbraumu npeacraBisior coboii CBO€OOpasHyto (hopmy
HPOBCACHUA — JICKLMOHHBIX  3aHATHIL,  OCHOBHBIM  COLEPKAHMEM  KOTOPBIX  SBAAETCH
PASBACHCHHE OTAC/ILHBIX, YACTO HAHOONEE COKHBIX MM MPAKTHUECKH 3HAUMMAbIX BOMPOCOB

H3y‘laeMOH [IpOrpaMmbl.

Camoctoatesbhas pabota CTyIeHTOB HanpaBieHa Ha 3aKPErUIEHHE MOYYEHHbIX HABBLIKOB I
Ha PHOOPETEHUE HOBBIX TEOPETHECKUX 1 DAKTHUECKUX 3HAHIIL, BHITONHACTCH B HHTALHOM
sane OMONMOTEKN M B IOMAIIHUX  yCJIOBHSX, NOJAKPEIUIACTCA  y4eOHO-METOAMYECKUM 1
HHpOpMaLOHHBIM 00ecriedeHneM (yueOHNKH, yueOHO-MEeTOANYECKNE TTOCOOMS, KOHCIIEKTbI
gekuuit).  Ilpaxkrukyercs

CaMOCTOsATEJIbHAsA pa60Ta N0  MNOCTAHOBKE WU PELIECHUIO

HHIIMBUYAJIbHbIX OPHUTHHAJIbHbBIX NPUKIAAHbIX 3a7a4. CTy)leHTbl FOTOBATCA K Yy4YaCTHH) B



CIKETOAHON CTYIEHYECKON ONMMIHALe 110 Maremaruke. [[ist akTuBu3anmm o6pasoBatenbHOI
JCATENbHOCTH ¢ Ledblo  (OPMUPOBAHUS W pasBUTHsSL  MPO(ECCHOHANLHLIX  HABBIKOB
OOy A IUXCA, HCNO0AB3YIOTCS (POPMbI MPOOJIEMHOTO, KOHTEKCTHOTO, HMHAMBUAYAJLHOIO W
MCKANCHHUTIITMHAPHOTO 06}/‘16HHH_

€ nenprlo pasBuTHA  NPO(PECCHOHANBHBIX  HABBIKOB CTYIEHTOB B y4eOHOM rpouecce
HCHOJBL3YIOTCA aKTUBHBIC W UHTEPAKTHBHBbIC (POPMbI MPOBEAEHMS 3aHATHI B COUYETAHII C
BHEAYIMTOPHON  pabOTOIi: MPUMEHEHUE KOMIBIOTEPOB M HOBBIX HHPOPMAIHOHHBIX
Texnogoruit (metonbt IT), pabora B komanpe, case-study, urpa, npobaeMHOE, KOHTEKCTHOE 1
MHAHBHYAJIBHOEC ()(sy‘leHHC Ha OCHOBE OIbITa, MEKANCUUTUJIMHAPHOE O(W"!CHHU,
onepeskaoLas camocTosTebHas padora CTyaAeHTOB.

Camocrostenbhas  (BHeayAMTOpHasi)  padoTa  CTYAEHTOB  BKIIIOYAET  M3y4YeHHE W
HCHOB30BAHNE TEOPETHYECKOrO MaTepHaia fnpu NOArOTOBKE K MPAKTUYECKHUM 3aHATHIM, K
BBHINOJHEHHIO KOHTPOJIbHBIX PAaDOT, @ TAKXKe NP BbINOJHEHUW MHAMBHAYAIbHON JA0OMaliHei
paboThi. Jrta padoTa BKIIOYAET: W3YUEHHE JIUTEPATYpbl MO YKAa3aHHbIM HCTOYHHKAM,
JONOJHEHWe  KOHCNeKkTa  Jiekuuil, pabota ¢ ydyeOHMKaAMH, BbIMOJIHEHHWE  3a/1aHMUI]
JIONOITHUTENILHBIX, COCTAaBJIEHNE 3aa4.

Hexortopble w3 jlekuMii M MPAKTHYECKUX 3aHATHH MPOBOASTCS € MCIMOJB30BAHHEM
KOMMbBIOTEPHOrO npoektopa. CTyAeHTaM MPeACTaBIAETCS JIEKTPOHHbBIH BAPHAHT JCKLMIT,

6. OUEHOYHBIE CPEJACTBA /UISl TEKYIWEI'O KOHTPOJISI
YCHEBAEMOCTH, IPOMEXKYTOUYHOU ATTECTALMHU 110 UTOT'AM
OCBOEHUA INCHUUTIVIMHBI U YYEBHO-METOAWYECKOE OBECHEYEHUE
CAMOCTOSITEJIbHOW PABOTHI CTYJIEHTOB

['ekyinii KOHTPOJIb - PEHTUHI-KOHTpOab Nel,2.3
[pomeikyTounas aTrecTauus - 3xK3aMeH (5 cem)

Texkyiuii KOHTPOJIbL VCIIEBAEMOCTH
Petitnar kontposb No |
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Janaqa 1 (39). llepennerunk no/ukeH neperuiectu 12 pasinyHbIX KHUT B KPACHbII, 3€/eHbIH 1
KOpu4HeBbll neperieTsl. CKOMbKUMU cnoco0aMu OH MOKET 3TO CIeIaTh, €CIIM B KAK/IbIH 1BET
JIOJIZKHA OBITH NepervieTena XoTst Obl 071Ha KHura?

Janaya 2 (41) . Ha saroponnyto nporysky noexann 92 denoseka. byrepOposbi ¢ konbacoii
B35/ 48 4eNoBeK, ¢ ChIPOM — 38 4esloBek, ¢ BETYHHOI — 42 yesioBeka, ¢ ChIpOM M KOJIDacoi

28 uesioek, ¢ koyibdAcoil M BETYMHON — 31 uesNoBeK, ¢ ChIPOM M BETUHMHONH — 206 4eoBeK
Bee rpin Bupa OyrepOpoaos B3sin ¢ coboit 25 uyenoBek, a ocTaibHbie BMECTO OyTepOpoIoB
B3 TPOKKH, CKOJIBKO YEeIOBEK B3sUIH ¢ COO0M MUPOKKU?



Janava 3 (43) . Bo CKOJIBKHMX AEBATH3HAYHBIX YMCIAX BCE LU(PbI PasTHUHBI?

3anaua 4 (51)  Haiinnte cymmy BCeX 4eTbIPEX3HAYHBIX YMCEN, HE JENALLMXCS HU HA 2. HI Ha 3,
HH HA 5

Sanaua 5 (85) - M3 12 nesywiek u 10 roHoweil BLIOUPAIOT KOMAHAy B COCTaBe S uejoBeK.
Cronbkumu cnocodamu MOKHO BbIOpaTh 9Ty KOMaHay Tak, 4ToObl B Hee BOLLIO He Oonee 3
HOHOmen?

3anaqa 0 Pemnts 3aauy Ne8 a), B), e).

3anaua 7 Peumuts 3apauy Ne 9 a), B).

S3ajnauu

8. Hailpure obuiee pelicHMe peKYPPEHTHBLIX COOTHOUIEHUI:

a)a - Ta +12a =0; e)a ,—9 + 26a - 24a =0;
ni2 nil n n3 n-2 n+l n

0) @ + 3a B = 0; c == (s

0) a,., ‘“,m 10{1” 0; a5 a.gF damz + 3a"” ta, 0;

B a , - 4a +13a = 0; 3) a +4a = 0;
n 2 n 1 n niA n

g q — 0 +9 _ = 9N

t)a, ,+ )a” 0, un) a, ,*2a 8(1” 2%

mnoa, .+ 4a 4 4(1” = 0

nil
9. Haugure ¢, BHAA  PCKYPPEHTHOC COOTHOLUICHUC U HAYAJIbHBIC

HJICHbIL:

a) a, ., = oa o+ f)u” =0, a, = 1, a, = =75
6) a , 4/1” ¥ 4(1" =0, a, = 2, a, = 4,
b + = =-0,25 = -0.5:
1) a ,ta,  +a 0, a, 0,25, a, 0,5;
§ A « ¢ — = - — =
roa, . .Ju”l:Z ¢ 26"”4 24(1” 0, a, 1, a, 3, a, 29.

Peirrnur kourposb Ne3

I Tokasats, uto 2 rpada nsomopgHsl

t9

Haiitin crenenn u 4ucsio BepLUInH Ui MSTH MPABUIBHBIX MHOTOTPAHHHKOB.

3. Haiitu napst nsomopdtbix rpados.

4. Bbiaeauts nosHsie rpadbi

5. Haitu noarpadur nanHoro rpada

6. Kaxue rpadbt sBISIOTCS TIOCKUMHU

7. CoCTaBUTbL MATPULILI CMEKHOCTH M MHLMACHTHOCTH IS MPABUIILHBIX MHOTOIPAHHIKOB.
8. COCTaBHTL MATPULIbI CMEKHOCTH M MHUMAECHTHOCTH ISl M300pakeHHbIX rpados.

9. CocTaBuTh MATPHLbI CMEKHOCTH, HHUMAECHTHOCTH M AOCTHKHMOCTH JUIst 11300PakeHHBIX
rpados.

10 Hoctpours rpadbl, MATPULILI CMEKHOCTH KOTOPBIX YKa3aHbI.

L1 TocTpouTts rpadbl, MAaTPHLILI MHUMAEHTHOCTH KOTOPBIX YKa3aHbl.



12 Pewnts 3ana4y HaX0KACHUs KpaTYailliero nyTu.

I3 Peinnts ceteBoil rpaduk.

Oprasmzauns v yaedH0-MeToan4ecKoe 00ecrnedeHmne

CAMOCTOATEILHOM patoThl cTYAeHTOB (117 yacoB)

HpnBoanTes XapakTepucTuka BCeX  BHAOB M (OPM CaMOCTOSATENbHOI PabOThl CTYACHTOB,
BIJTIOUASH TEKYHLYIO M TBOPYECKYHO/UCCIEN0BATENbCKYIO IEITENLHOCTL CTYAEHTOR

Fexyntas CPC. nanpasiennas Ha yriayOeHne 1 3aKperuieHne 3HaHuil  CTyeHTa, pasBuTHe
MPaKTHYECKUX YMEHUI BKIIOHAET:

- paboTy € IEKUMOHHBIM MAaTEPHAIOM, MOUCK U 0030p JIMTEPATYPBI U HNEKTPOHHBIX HCTOUHHKOB
nHopmannm no HHANBUIYAILHO 3a4aHHON NpodieMe Kypea,

- BBLITIOJIHEHUE JOMALIHUX 3aaHHH, KOHTPOJIbHBIX padoT,

- = 3YUCHHUE TEM, BLIHECEHHBIX HA CAMOCTOATEIIbHYIO MPOPadOTKY,
- NOJATOTOBKY K MPAKTHYECKUM H CEMHHAPCKUM 3aHATHSIM,

- NOATOTOBKA K KOHTPOJIBHONH padoTe, K 3K3aMeHy.

Tropueckas npoOaeMHO-0pueHTUPOBaHHAS camocTosiTenbHast padora (TCP), opuentTuposantas
Ha PA3BUTHE MHTEJJICKTYAJbHbIX YMEHHH, KOMIUIEKCA YHHUBEPCAIbHbIX (OOILEKYILTYPHBIX) i
NPO(PECCHOHATLHBIX KOMITETEHLHIT, MOBbILIEHHE TBOPYECKOTO MOTEHLHANA CTYAEHTOR BKIIOUYAET
CHIETyIOUHE BHbI padOT 10 OCHOBHBIM NpobjieMaM Kypca:

- MOHCK, aHa/ln3, CTPYKTYPUPOBAHUE W Npe3eHTauust uHdopmaumm,
- AHAJIW3 HAYYHBIX MyONHKALHNIL 110 3apaHee ONpeieeHHON MPEnoaaBaTeiemM TeMe,

- dHAJIM3  CTATHCTHYECCKHUX U (baKTH'-{eCKHX MaTepHaIoB 110 3aﬂaHHOﬁ TEME, TIPOBCHCHUE
pPacHeTOB, COCTABJICHHUE CXEM U MOJeJIeH Ha OCHOBE CTATUCTHYECKHX MaTEpHalioB.

Conepxanue CaMOCTOSTENBLHOH PAGOTHI CTYICHTOB 10 ANCUMILIHHE
Tembl fOMalUHUX 3aIaHUI:

! (riocoObl 3ananns muokects Onepaniy HaJl MHOKECTBAMMU
2 Xapakrepucrudeckas GyHKLHs MHOXKeCTBa JlekapToBO NMpoMU3BEIEHHE MHOKECTB

3 Honatue oroOpaxenns muoxects KoHeuHble MHOJKECTBA M KOMOHMHATOPHKA

4. TlepecranoBku, pazmelieHns U coueTanuss MeToz BKIOUYEHHI U NCKITHOUEHUT

5 Metoa pexyppeHTHbIX cOOTHOLEeHHIT CUeTHbIE MHOYKECTBA U TIPOU3BOAAILINE (hYHKIIIN
6. Hecuernbie 1 KOHTHHYaNbHBIE MHOXKECTBA MHOTOMECTHBIE OTHOLLIEHHSI

7

buHapubie OTHOLIEHNS HA MHOKeCTBE . OTHOILEHHE SKBHBAIEHTHOCTH (CXOICTRA)
8 Otnomenue nopsiaka (npesocxoacrsa) Onpenenenue u npuMepsbl rpados
9 CesizHocTb rpada O030p ocHOBHBIX 3anau Teopun rpados. [Tnockue rpadoi



Konrpoub camocrositeibHOI padoThl

Ouenka pe3syiibTaToB CaMOCTOSTENILHOH PabdOThbl OPraHU3yeTcs Kak eAMHCTBO ABYX (opwm:

CAMOKOHTPOIbL M KOHTPOJb €O  CTOPOHBI

npenojaBaresied.  OueHka  pe3ysibTaTos

CAMOCTOSITENLHON pabOThl OPraHU3yeTCs Caey0LUM 00pa3oM:

e KOHTPOJIbHBIE BOMPOCHI, 3a1aBAEMbIE MPH MPOBEACHUUN NPAKTHUECCKUX 3AHATHI,

e BOIPOCHI LI CAMOKOHTPOJIA,
®  BOMNPOCHI TECTHPOBAHMIA;

®  BLINOJHEHHE JIOMAILIHUX PAdOT;

$  BLIMOJIHEHHE CAMOCTOATE/IbBHBIX U KOHTPOJIbHbBIX pa60T

e  BOMNPOCHI, BLIHOCHMbIE HA HK3aMCH.

e pedepar ¢ aneMeHTaMH MPOEKTHPOBAHUS,

e JIOKJIaJbl HA KOHd)CpeHLl—HeLle.ﬂﬂX.

OuUeHKa  KayecTBa OCBOEHMS  IUCUMTIJTAHBI

KOHTPOJUPYIOLLHX MEPONPUATHIA:

MPOU3BOANUTCSH

no pe3yiabTatamMm  CJICAYIOUINX

Konrpoaupyomue meponpustust

Pe3y.ﬂbTaTbl Oﬁy‘leHl/Iﬂ no AUCHUINJIHHE

CamocrosTenbHble  padoThl  HA  MPAKTHYECKHUX

SAHATHAX

3HaHue OCHOBHBIX (POPMYJ M ONIpeesieH i

Kourponeubie  padoTsl  Ha  NMPAaKTHYECKUX

JAHATHAX

Ymenne CAMOCTOATCJILHO HAXOAUTL

peleHue MoCTaBJIEHHOM 3a/1a41

Vyactue CTy/eHTOB B HayyHOH IMCKYCCHM MO

NOJINOTOBJIEHHBIM " NPeACTaBACHHBIM
npesenTanusm, pedepatam BO Bpems MPOBEACHHS

| KOH(EepeH-Heaem

OBﬂalleHHe ONbITOM aHdJ113a

MHPOPMALIMOHHBIX HCTOYHHKOB,

BBICTYIUIEHUIT € AOKJIaJaMi W y4acTus B
JIMCKYCCHSIX,

pasneseHus
3HAHNS,

HAy4HOTr o M HEHAYUHOTI'O

BoinogHenue 1 3amiura UHIHBUAYAJIbHbBIX

saatnm

3HaHHE OCHOBHBIX (POPMYJT M OTIPEACIIEHMIT,

VYmeHue CAMOCTOATECITLHO HAXOANTb

pelieHne NocTaBIeHHON 3a1a41

TecTtuposanne

3HaHue OCHOBHbBIX (JOPMYJT U ONIPEAESICHITH
Ymenue
peuieHHe NoCTaBJEHHOM 3a1a4u

CaMOCTOATECIIbLHO HaxXoOINTh




KoHTposb co CTOpoHBI npenojasatens M CAMOKOHTPOJIb OCYLUECTBJIACTCA B COOTBETCTBHII C
PEHTHHI-TIAHOM  AHCUMIUIUHBI, BO BpeMsl TMPAKTUYECKUX 3aHATHIL, KOJUIOKBUYMOB, 3aii{iiThl
JIOMAIIHUX 3aJJaHNUN.

B()HDOCI)I K IOK3aMEHYy 110 Kypcy «HHCKDCTHRR MATEMATHKA)»

[ CnocoObl 3ananns MuokecTs Onepanum Haa MHOKECTBAMU

2 Xapakrepucrnueckas GyHkUMs MHOXKeCTBa JleKapToBO MPOM3BEAEHHE MHOKECTB
3. TlousTtue otoOpakeHst MHOKECTB

4 Koneunble MHOKECTBA 1 KOMOMHATOPHKA

5

[TepectanoBky, pasMeleHns 1 COUeTaHus
6. MeTo/t BKIHOYEeHHIT U HCKITIOUYEH NI

7. Meroa pekyppeHTHBIX COOTHOIIEHHH

8 (ueTHble MHOKECTBA M TIPOU3BOSIINE (DYHKLIMH
9. HecuetrHble 1 KOHTHHYaJIbHBIE MHOMKECTBA
10. MHOroMecTHbIe OTHOLLEHUS

'l buHapHbie OTHOLIEHHS HA MHOMECTBE .

- OTHOIIEeHNe YKBUBANECHTHOCTH (CXOACTBA)
|3 OTHOWweHne nopsizika (MPeBoCX0aCTBa)

H4. Onpenenenue u npuMepsbi rpados

[S Cesiznocts rpada

6. O030p OCHOBHBIX 33/1a4 Teopuu rpados

I'7. Pacuer ceteBoro rpaduka

I8, Inockue rpaduw

9. Teopema o packpacke rpada B risiTh LIBETOB
20, Kpatuaiiuime nyt n uenm.

21. Mrpa aByX Jili ¢ OTKPBITOH CyMMOIil
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7. VAEBHO-METO/JAMYECKOE U HHOOPMAIIMOHHOE OBECIIEYEHUE
JAUCHMTITMHBE (MOJLY.JIA)

OcnoBHasi iuTeparypa

Jllrckpwemaﬂ MaTtemMaTHKa. 2016 ObC 20 100
VrnyOnennstit kype: VueOHuk / «3HaAHUYM»
Cooonesa T.C ; Tlon pen. Yeukuna http://znani
AB. -M KVYPC, HUll HH®PA-M, um.com/
2016. - 278 ¢.: 60x90 1/16. - ISBN 978-
(baxanaspuar) (Ilepennér 7bLI) 5-9068 18-
ISBN 978-5-906818-11-9 11-9
2fl]é|<—;3étrjriz1ﬂ matemarika. 3agaun u | 2014 DbC 20 100
YIPANKHEHNs C PEUICHUAMU: «3HaHMymM»
YueOHo-meToanyeckoe nocodue / http://znani
A A Bopouenko, B.C. ®enoposa. - um.com/
M. HULL MIHDPA-M, 2014 - 104 ISBN 978-
c.. 60x88 1/16. - (Boicuiee 5-16-
oOpasosanue: bakanaspuar). 006601-1
(o0noxkka) ISBN 978-5-16-006601-1 ’
Matrematika. YaebHoe nocodie / 2016 DbC 20 | 100 |
Hanmnos 0. M., Hukonosa H. B «3HAHUYM»
Hypuesa C H., Tlon pen. XKypbenko http://znani
JI. H., Hukonosoii I'. A. - M.: HHAL] um.com/
MHDPA-M, 2016. - 496 ¢.. 60x90 ISBN 978-
L 1/16. - (Boicuiee 5-16-
obpasosanue bakanapuar) 010118-7
| (Iepenner) ISBN 978-5-16-0101 18-
4 |
- - JlonosnuTenbHan anteparypa - o
DKCTpEMATbHBIC 32N auckpetHoit | 2016 ObC 20 100 |
mMareMaTHku: YueOHuk / «3HAHUYM»
C A Kanuenan - M.: UJ1 DOPYM, http://znani
HULL UHDPA-M. 2016. - 304 ¢ - um.com/
60x90 1/16. - (Beiciuee ISBN 978-
oOpaszosanue) (Iepennér) ISBN 5-8199-
978-5-8199-0033-0 0633-0
”ﬂliCAK.p“C’l“Haﬂ marematiika [nektpon | 2009 IbC 20 100
Huiit pecype] / Peabkun HIT - M. «Koncyavra
DOUIMATIIMT, 2009, - M
http://www studentlibrary ru/book/IS CTVIeHTaY
BNO785922110938 html www.stude




ntlibrary ru/
book/ISBN
978592211
0938 html
3| 3amaun u yHpaKHEeH s 2009 IbC 100
1O JICKPETHOH MaTematuke [ ekt «Koneynbra
ponubli pecype]: Yued. nocodue. / HT
["aspunios ' 1., Canoxkenko A A. - CTVACHTa»
3-e w3, nepepad - M http://www.
OUSMATIIIT, 2009. - studentlibr
http.//www.studentlibrary.ru/book/ ary.ru/boo
ISBN9785922104777 html k/ISBN978
| 99221047
\ 77 html
[
'iﬁljj'anmm, A. C. 3anaum ¢ 2013 9bC 20 100
| PELIEHHSIMI N0 BbICLIEI] «3HAHUYM»
| MaTemarike, TEOPHH BEPOSATHOCTEIH, http://znani ;
MaTeMaTHUECKOH CTATHUCTUKE, um.com/ i
MATEMATHYECKOMY ISBN 978- |
NMPOrpaMMHPOBAHHIO [ DJIEKTPOHHBbII 5-394- |
pecype] - Yuebroe nocobue s 01943-2
Oaxanaspos / A. C. Illlankun, B. A.
Ulankuy. - 8-¢ u3n. - M. -
M3paTenbcko-Toprosas Kopropatst
| «/lamkos n K%, 2013 -432¢ -
| ISBN 978-5-394-01943-2,

Hepuoanueckue m3ganmsi:

1. “Kypnan " Iuckpernas maremaruka' Website: http://www.mathnet.ru/dm, ISSN: 2305-
3143 (online), 0234-0800 (print), Yupeantens: Poccuiickas akajeMus Hayk,
Maremaruuecknii uuerutyt um. B. A. Crexnosa PAH

2. Kypuan «Maremaruyeckue Bonpocskl Kpunrorpagum» Website:
http //www mathnet.ru/mvk, ISSN: 2222-3193 (online), 2220-2617 (print), Yupeautess:
Axanemust kpunrorpapun Poccuiickoit @enepatuu,, MaremaTHieckuii HHCTHTYT
nv. Bo AL Crexnosa PAH

Uurepuer-pecypebi:

! I'asera «Maremaruka» Msnarensckoro noma «Ilepsoe ceHTsOpsi»
http //mat. | september ru
2 MaremaTtika B OTKPBITOM KOJUIEIKE
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http //www mathematics.ru
Math ru: Marematiika u o6pazoBaHue
http //www math.ru
MOCKOBCKHIT LIEHTP HENPEPBIBHOTO MaTemMaTuueckoro obpasosanis (MLIHMO)
http://www . mecme.ru
Allmath.ru — Bcst MaTemaTHka B OTHOM MecTe
http://www allmath.ru
F'xponenta ru: oOpasoBatenbHbI MATEMAaTHYECKHIT CaiiT
http:// www exponenta.ru
Jnnakrnueckne marepuanbl o HHGOPMATHKE U MATEMATHKE
http://comp-science narod.ru
Jlnckpernas maremarnka: anropurmbt (npoext Computer Algorithm Tutor)
http //rain.ifmo.ru/cat/
3anauHuK U1 MOJArOTOBKH K OJIMMITHAAM 10 MaTeMaTHKe
http //tasks ceemat.ru
3aHIMaTe/IbHAs MATEMATHKA — LIKOJIBHHKAM (OJMMITHAIbL, HIPbI, KOHKYPChI 110
MaTeMaTHKE)
http//www math-on-line.com
Mutepuer-npoekt «3anaumn»
http:.//www problems.ru
MatemarHyecKue 3T bl
http.// www etudes.ru
Marematnka on-line: cnpasounas MHGOPMALHMA B IOMOLIL CTYICHTY
http://www mathem hl.ru
Matematika B HOMOLLb LIKOJIBHUKY W CTYAEHTY (TecTbl 1o matemartiike online)
http://www mathtest.ru
Maremarika Juis moCTynaloumx B By3bl
http://www.matematika agava.ru
Maremariika: KoncynbTaunoHHblit LEHTp npenoaasaresieii u BbinyckHnkos MI'V
http://school msu.ru
MaremaTika u 1porpaMMHUpPOBaHNE
http://www mathprog narod.ru
Matematiueckie OJMMIKUAAbL M OJIMMITHAAHBIE 33024 N
http://www zaba.ru
MeTonnka npenojiaBaHust MaTeMaTHKH
http://methmath chat.ru

8. MATEPUAJIbHO-TEXHUYECKOE OBECHEUYEHUE JIMCHUITJIUHbI

Jlekunontpie  aynuTOpHK, OCHALIEHHbIE [OCKON (W17 Mena Wi mapkepa), SKpPaHoM s
HPOCKUHOHHBIX CHCTEM, NIPOEKTOPOM 1 HOYTOYKOM



[Iporpamma cocrabiiena B cOOTBETCTBUM ¢ TpeboBaHusamu ®I'OC BO  no nanpasienmio
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