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1. IEJIW OCBOEHHUA JUCUHUILJINHBI

LlensiMi OcBOEHMst AuCUHTINHbL « TeopeTHyeckne OCHOBLI MATEMAaTHHECKOH MOANOTOBKH

v ITesis HAUANbHBIX KJIACCoB» ABMSIOTCS 0OecreueHie CTyIeHTaM HeoOX0NMOIi MaTeMaTHIECKOI

I JrOTOBKK JUIA YCHECHWHOTO 06_\“!0“!!9 M BOCITHUTAHMA MIAALIHX IKOJBHHKOB, HdTbh CTYJICHTAM

1 _'U'Rr'IXUJl!!MbIC MareMaTH4ecKkue 3HaHudg, Ha OCHOBE KOTOPBIX CTPONUTCH Ha4aJIbLHbIN
MITEMATHKH, Cd)O])MIIpOBﬂ'I’b YMEHHS JUIs OBIIAACHN:A €ro COOCPIKAHHEM,

2. MECTO JIMCUMIIJIMHBI B CTPYKTYPE OO BO

Jlncwnmmua  « Teopernueckine  OCHOBbI  MAaTEMAaTHUECKON  OANOTOBKIT  YUHTE)I
HivanbHbIX Kaaccosy miyuaercs B 1 11 111, IV cemectpax, OTHOCHTCS K BapHaTHBHOI YacTII
bl BOJLIL

Jlaruas ICIHTUINHA ABISETCS TEOPETHYECKOIT OCHOBOIT JUIS H3yUueHNs yHeOHbIX KyPCOB
«Maremariueckas MOArOTOBKA Y4HTElsl HAYalbHbIX K1accoB» n «Mertoanka npenoaasaniis
vOTEMATHKN B HAYAJBLHBIX KJIACCOB», 4TO BO MHOIOM ONpEAeiseT €€ Hay"4HO-METOANYECKNE
0C00DEHHOCTH.

Jlnctutrna - « Teopernueckiie  OCHOBbl  MAaTEMaTH4ECKOH  MOArOTOBKH  y4HTE)Is
HoUAIBHBIX  KJIACCOB»  TPE/ICTaBeHa  CAEAYIOLMMI  pasaenamu:  «DIEeMEHTbl  TeopHi
VHOKECTBY,  «DIEMEHTH  MaTeMaTH1ecKoi Jorukny, «COOTBETCTBHS 1 OTHOIIEHHY,
<l IpHMeHeHIe TEOPHI MHOKECTB 1 MaTEMaTHYECKOI JIOTHKH K NOHATHAM ILKOJILHOTO Kypea».
«UereMbl cuncienus», «Pasnauudbie NOAXO0/bl K OMPEAENEHHIO LEJOT0 HEOTPHUATENLHOTO
spicaay  (AKCHOMATHHECKOE MOCTPOEHHE MHOJKECTBA LEJbIX  HEOTPHLATE/IbHBIN - HHCEL,
130pEeTHKO-MHOKECTBEHHDBIT MOAXO/ K ONMPEAEIEHHIO LEJIOr0 HEOTPHLATEILHOTO HHCia,
[[270€ HEOTPHUATENALHOE HYHMCHO C© TOYKH 3peHHs u3mepeHus Beandnn), «/lemmocts
FATYPAIbHBIX unceny, « Beanunnbl it ux u3mepenne», « KomOunaropikar.

Pacrnipenenchiie yKasaHHbIX Pa3ieson no cemectpam cm. B tadbsuue 1.

Tabsmua 1.
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Homep 1 HazBaHue pasjena AMCHHTUTMHDI

[ . DyeMEeHTBI TEOPHH MHOMKECTB
"2 DjieMeHTbI MATEMATHYECKOIT JIOTHKH
- 3 COOTBETCTBIS 1 OTHOLIEHHS - -
2 4 ﬂpnméchne TEOPHH MHOKECTB U MATEMaTHIECKOH 0K K
NOHATHSIIM LIKOJIBHOIO Kypca
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" 6. Pasmindmbie NOAXOABI K Ol'l[.}e,EICJTCHI-{K:)- HeIoro He(i"i'g)_i_s-l_ia1'CJ1bm-);a
’ 4ncaa

o Jlennmocts HE_I'1_'-ypﬂ.I'IbH.b1){ umcen _ -
" 1T Beumnb 1 mx mmeﬁcn_ﬂe_ | - o
9. DnemeHTbl KOMOMHATOPHKH

Pesynpratbl  OCBOGHHA AMCUMILIMHBI  OyayT BocTpeboBaHbl B MEAArOrMYecKoil
L 2HTEALHOCTH 00YHAIOLINXCS KaK B y4eOHO-BOCIUTATEILHOI, TAK 1 B HAYYHOI-METOANUYECKOI
CHCTaBAAIONIEHT, A TaK/Ke MOIYT MCMOJb30BaThCs CTYAEHTAMHU Ul HAMCcaHus KypCOBBIX 1
LATUIOMHBIX paboT, BO BpeMst ITPOXOJJICHHS TIeAarorHyeCKOH NpakTHKH.




3. KOMIIETEHIIMNA OBYUYAIOWEIOCS, ®OPMUPYEMBbBIE B PE3YJIbTATE
OCBOEHMUS JUCHHUTIVIUHHBI (MOIYJI5T)
B pe3yiabrare OCBOCHHIA [porpamMmbl ﬁrlll\"ll.’[ﬂBpHil ra Yy BblllYCKHERG JOJIKHEI ObITh
c(hOPMHUPOBAHBI OOLIEKYILTYPHBIC H MPOGYECCHOHAIBHDIC KOMIETCHIHH.

BbinyCcKHUK 1IpOrpaMMbl GakaiaBpuaTa 10J5KeH 001aiilhb Ciie, 1y IOUHMH:
— 00 IIEKYJAbTYPHBIMH KOMIETEHIHSIMIL
CIOCOOHOCTBIO MCIMOJb30BaThL €CTECTBEHHOHAYUHBIC M MOTeMaTHUCCKUE 3HabHg 1
OPHEHTHPOBAHHUS B COBPEMCHHOM HH(POPMALIMOHHOM HPOCTPAHCTEE (OK-3);

— npodeccHOHAILHBIMH KOMIIETCHIHAMH (1TK):

HeOAZOZHUECKAA 0CAMETbHOCHb:
FOTOBHOCTBIO  PEAIN30BbIBATL  00PA30BATE/IBHBIC  1IPOTPAMMbBL 110 HIpeAMeiam b
COOTBETCTBUH € TPEeOOBAHKAMH o0pa3oBaTelIbHLIX CraH/ apros (1TK-1):

CIOCOOHOCTBIO MCIOJIL30BATE BO3ZMOKHOCTH 06]’_&1‘30] aTelIbH O cpelib s JAOCTHYRCH A
JIHMYHOCTHBIX, MeETalpeIMCTHBIX W HPeJAMCTHBIX pe3yaLTaTOB “li}""lctivl‘z{ U odectcueH st
Ka4dccTBa }'11061-10-8001']HTEITC;’]!;I]OI'O npouecca  CpeilCrBiaMu IpernoaanieMoro yueOHOIo

npeamera (1TK-4):
FOTOBHOCTBIO K B3aMMOJIEHCTBHIO € yUacTHHKaMK oOpasosatelibioro npouecea (11K-0).

B pesynbrate OCBOCHHs AMCLIMIUTMHBL O0YHAIOUIMICS JIODKCH JICMOHCTPHPOBATE CICTY IDLLHC

p3ylibTarel 00pasoBaHHs:

1) 3uarp obume 1HoHATHS Kypca TeoperHucckue OCHOBBI MATEMATHICCKOH HOAI0TOBKH
yUHTEs HAYAILHBIX KJIACCOB, SBISIONIMECH TEOPCTHUCCKOH OCHOBOH KYPCA MATCMUTHKN
nauanbHoii wkosl (OK-3, TIK-1, TTK-4)

2) YMeThb IPUMEHSTD [10JYUCHHbIE 3HAHUS [IPH PELICHUH MCTOIHUCCKHIX 3a/1a4. CBABAIIILIN ¢
o6yueHHeM MaTeMaTHke MIAANX MKOabHUKOB (OK-3, THK- 1, TTK-4. [1K-6)

3) Baagers o0pa3oBaTeIbHBIMKM HPOrPAMMANMIH 1O MATEMATHKE M Ai(POPMATHKE HAMALHCH
HIKOMBI B COOTBETCTBHE ¢ TpeboBauusaMy 00pazoBatebiblX ¢Tanapron (OK-3. HK-1. 1Th-
4, lIK-6).

4. CTPYKTYPA U COAEPKAHUE JIUCHHUTIJIHHBLI (MOAY JI51)

OB1as TPYI0eMKOCTb JIMCIHILTHHBI COCTABIACT 13 3aUCTHBIX C/AMHHIIDL, 540 yacos.

Tabauua 2.
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4.1.1. Monsitne muoxkecTBa. Cnocodbl sajanns Muomeers. OTHOMEHHS MEALY

NMHOKECTBAMM. DJIeMEHT MHOXkecTBA. Cnocodb! 3a1aHusl MHOKECTB! XAPAKTCPUCTHYCCKIM

CLOUCTBOM, [CPCYUC/ICHHEM DIIEMEHTOB. OtHomecHUA MUY MHOJKCCTHBEMHAL OTHOLUHCHHC

I /CTOTO

NEPECCHCHUA,

OTHOLLUEHHC TICPCCCHCHHA.

OTHOIICHHE BKIKOYCHHAL,

OTHOLHCHHC

[IBEHCTBA, X OCHOBHBIe cBoiicTpa. Ilogmuoxkectso. Kpyri Diinepa. Jlnarpammpl Diiaepa-

Ii2rHa. OCHOBHBIE YHCIIOBLIC MHOKECTBA



412 Onepauns HAJX MHOKECTBAMH, MX cBOHCTBA. Oneparuii Hal MHOKCCTBAMIL
obbemnenie nonepecedenne. CBoiicTBa 1 3akoHbl onepaunil. HMiunoctpams Ha kpyrax
") nepa.

4.1.3 06 onepaunu BbIYHTAHNSE HA MHOKECTBAX. BbltHTanNe 1 PA3HOCTH MHOKCCTE.
C-oiicTBa 1 3aKkoHbI BbiunTanns. JlononHenue K noamuoxkecTsy. IloHsTie yHuepcaibHOIoO
M OJKECTBA. 3aKoHbl e MopraHa 0 JONOJHEHHH K OObEAMHEHHUIO H MEePeceiCHHI0 MHOKCCTB.
Coiicrea aonojiHenns. TeopeMbl O 4HC/IE HIEMEHTOB OObEJIMHEHHs W JIONOJHEHHs K
1 aMHoskecTBy. POPMYJIHPOBKH 1 JIOKa3aTeabeTBa TeopeM. lIpumeHenne K pelieHio saua
IL ;0JIBHOTO Kypca

414 Jlexaproso npousseaenne muoxectTs. [lapa, Tpoiika, Koprex. Hexkaproso
[ OM3BEIeHIe ABYX 1 Oojiee MHOKeCTB. [ToHsiTie 1ekapToBa KBapara W /-HOI CTENeHH
MroskecTs. UHCI0 HIeMeHTOB IeKapTOBa NPON3BEACHNs KOHEUHBIX MHOKeCTB, (CBOHCTBA I
31 COHbI ICKAPTOBA YMHOKEH S,

415 Pa3dMeHME MHOKECTBA HA KJACCHI € TOMOIIBIO XAPAKTEPHCTHYECKHX CBOHCTH
) IEMEHTOB H NpUMeHenne K perennio 3aaa4. [onsmie o pasdueHiin MHOKECTB Ha KI1acChl
P130HeHe MHOKECTBA Ha KJIACCH TIPH MOMOILLI OJHOTO, ABYX, Tpex cBoicTs. Ipimenenne K
prurennto sanad. [pasiibtbie i nojHbie Kaaccugukarim.

Paznen No2, DIeMEeHTbI MATEMATHYECKOH JIOTHKH.

416 llousiTue BBICKA3LIBAHMS M ONEPALMH HAX BbICKA3HIBAHUAMH. 3aKOHbLI
Aornueckux  onepaumii. Tasrosormu M nporusopeuus. BpickasbiBanus 1poctpie i
cocrapubie, TloHsTHE PaBHOCHJIbHBIX BbICKA3bIBAHUH, TMOHATHE TOKACCTBCHHO HCTHHHBIX
Bt ICKA3bIBAHMI (TaBTOJIOIHil), MOHATHE  TOKIACCTBEHHO  JIOJKHBIX BbICKA3bIBAHHIT
Cipotuopennii). OTpHIIaHHEe BLICKA3bIBAHMSA, 3aKOHbBI ONEPALMN OTPHLIAHUS. KonbroHkLNs
nryx n Gonee BbICKa3bIBAHMIL, 3aKOHbI ONEPali KOHBIOHKLIN. [IM3BIOHKINA ABYX 1 Donee
B1ICKA3LIBAHIIT, 3aKOHBI OMEpaliy AH3BbIOHKUNH. JIMCTPUOYTHBHBIC 3aKOHBI KOHBIOHKLHI
CTHOCHTEBHO JIM3BLIOHKIH 1 AM3BIOHKLN OTHOCHTE/IbHO KOHBIOHKIMH BbICKA3bIBAHII
“; koHbl e Moprada 00 oTpHIlaHUH KOHBIOHKLIHN H OTPHIAHHN I3 BIOHKIIH BbICKA3bIBAHNIL.
FIMnmKaiis JBYX BbICKa3bIBaHHII, 3aKOHbI OMEPaLNi MMILUIMKALH. JKBUBAICHLIMA JIBYX
FLICKA3bIBAHNIL, 3aKOHbBI Onepaunu 3KBUBANEHUMH. Jlornyeckne 3aKOHBI, CBA3BIBAOLINC
CHIepatiy UMILUTHKAIMN, SKBUBANEH MM, KOHBIOHKLIMH, AH3BIOHKLIH 1 OTPHLIAHIIS.

417 Mousitne nNpeauKaTa M onepauuii Haax npeauxaramu. Boickasvisanus,
cogepxamme KBanTopbl. [ToHATHE OIHOMECTHOrO M MHOTOMECTHOTO NpeankaTa Ob6nacThb
Crapeaesnenns i 00nacTh HCTHHHOCTH npeauKaToB. Onepani Hajl NpeanKaTamMin: OTpHLAHNE.
FOHBIOHKLIIS, TM3bIOHKLINS, HMITMKauns, sksusaseris. Teopembl 00 001acTAX HCTHHHOCTH
CpHL@HBS  TIPEMKATa,  KOHBIOHKLMH,  JIU3bIOHKIMH,  MMIUIMKaLUK,  SKBHBAJICHIUIN
(ennkatos. Keantop obmnoctn n kBaHTOp cyunectBoBaus. OOpalieHie npeankaTos B
| LICKA3BIBAHNA  C  HCMOJBL30BAHMEM KBAHTOPOB. 3HAYEHWE HCTHHHOCTH BBICKA3bIBAHMII,
Cozepxanx kBaHTopbl. OTpHLAHIE BLICKA3bIBAHUI, COACPIKALUNX KBAHTOPbI.

4 1.8 OTHOmMEHUS JOrHYECKOro CJIe0BAHHA H PABHOCHJILHOCTH HA MHOKECTBC
npeaukatos. Heobxoaumbie u gocrarounbie ycaosus. CrpoeHue . BHIbL TEOPEM.
( THOLIECHHE JOTHYECKOT'O CIAEeI0BAHNA HAa MHOKECTBE MPEKATOB, €ro CBOICTBA. Y C/IOBHE HA
OJIACTH MCTHHHOCTH MPEANKATOB, HAXOAAIMXCH B OTHOLUICHHH JOTHYECKOTO CICA0BAHIA.
| ¢oOXO/IMMBIE 1 jocTatoutbie ycioBus. OTHOWEHHE PaBHOCHJIBHOCTH HA MHOKECTBC
petkatos. ero cpoiictea. CTpoeHne Teopembl: npeamOyna, yciosue, sakioyenne. Buiibl



reopemM. oOpaTHas JIAHHOIL, MPOTHBOINOJOXKHAS  IAHHOM, OOpaTHas MPOTHBOMOIOKHOII,
Aorudeckas 3aBHCHMOCTb MEKAY HUMH.
419 [llpaBuiabubie ¥ HeNpaBWibHbIE ymo3ak/ouenusi. Ocuoshbie (hopmysibi
M aBIIILHBIX yMO3akiouennii TIpoBepka npaBuabHOCTH YMO3aKIIOUEHHI Ha Kpyrax Diiiepa
Beero: 18 wacos.
CemecTp BTOPOH

Pazaen Ned. bunapubie COOTBETCTBHA H OTHOMICHUS.

4110 TMousitust GUHAPHOIO COOTBETCTBHA M OuHApHOro oTHomennsi. Ciocodbi
) 1AHHS OMHAPHBIX COOTBETCTBHII M OMHAPHBIX oTHOWeHuii. ['padukn OuHapHoro
CHOTBETCTBIA 1 OMHApPHOro oTHOweHus. ObnacTu onpeaeneHus u odMaCTH 3HAYCHHUI]
O HapHOTO COOTBETCTBUS 1 OnHapHoro otHowerus. [oaHbie 00pasbl i MojHbie rpooOpasbl
3 12MEHTOB, HAXO/SUHXCS B 3aaHHOM COOTBETCTBUM Miu oTHOWeHnn. OcobdeHHocTh rpados
6 HApHBIX COOTBETCTBHIT 11 OMHAPHBIX OTHOWIEHMH. AHAINTHYECKHI] cnocod 3ananns
COHOTBETCTBHIT N OTHOLIEHHIT.

4111 HMousirust GUHAPHOIO COOTBETCTBHS W GHHAPHOIO OTHOIIEHHS, OOPATHBIX W
NPOTHBONONOKHBIX AaHHbIM. CI0CO0bLI 321AHMSI COOTBETCTBHII H OTHOLIEHHUIT, 00PATHBIX
W HPOTHBONMOIOKHBLIX AaunbiM. Ocobennoct rpagukos u rpaos COOTBETCTBHIT I
O1HOLIEHHIT, OOPATHBLIX H IPOTHBOTONOKHbBIX JIAHHBIM.

4.1.12. Cpoiicrea OMHAPHBIX OTHOWEHWH. OTHOLWEHHA SKBUBAICHTHOCTI 1 OPsiIKA
LcTiaHast 1 JinHeliHaA yrnopsaoueHHoCTb MHOzkecTBa. Teopema o pasOnennn MHOKECTBA Ha
K1 ACChI 0 OTHOLEHNIO YKBHBAJIEHTHOCTH.

4113 Ocobbie THNBI OMHAPHBIX COOTBETCTBHH. DYHKIIMOHAIbHBIC COOTBETCTBHSA.
(rroOpazkeHne MHOKECTBA Ha MHOXKECTBO M OTOOPaKEHHE MHOKECTBA BO MHOKECTBO
FopekTuBHble  otoOpakenus.  buekTuBHble  O0TOOpaxkeHus  (B3aUMHO  OAHO3HAYHBIC
¢ oreerctsnst) Tougrne GeckoHeuMHOro mHoskectsa. [loHsTue cHeTHOrO MHOKECTBA.

4 1.14. Orobpaxennst u GyHKunH. JKBuBaneHTHbie MHokecTBa [lonsTne QyHKium
[ padpuk pynkunn. Obparnas dynkuns. Komnosuums GyHkumii

4115 Aarebpanueckue onepaumn u crpykrypbl. [lonatue anrebpantieckoil
c nepaunn. CoiicTsa anrebpanyecknx onepauuit. ['pynmel, KoJbua, nosus.

Pasnen Ned, [ipumenenne Te0pun MHOKECTB H MATEMATHYECKOH JIOTHKH K
I DOHATHSM HIKOJIBHOTO Kypcea.

4116, Yncosbie Bbipakenusi. Unca0Bbie PABEHCTBA H HEPABEHCTBA, HX CBOHCTBA.
Onpesie/leHe  YHCI0BOIO  BBIPDAKEHNs, 3HAYEHHE HHUCIOBOTO  Bbipaxkeis.  Hucjiosbie
[ ABEHCTBA, NX OCHOBHbIC CBOHCTBA. YNCIOBBIE HEPABEHCTBA (CTPOrHE M HECTPOIHE), X
( CHOBHBIE CBOIICTBA

4117 VYpasuenusi W HepaABEHCTBA ¢ O0/HOH mnepemeHHOH. PaBnocmibHbIe
yDaBHEHHs 1 HepaseHcTBA. Teopembl 0 PABHOCHJIbHBIX YPABHEHHSIX H HEPABEHCTBAX.
[lonsTie Bhipakenus ¢ nepemexHoil. O6nacTh OnpeaesneHns BbIPAKEHHs C MEPEMEHHOI
IlonsiTne ypasHeHus ¢ 0aHOI nepemennoit. OOmactb onpeneneHus ypaBHEeHHs C OIHOIT
[ 2peMentoil. MHOKECTBO pellieHiii  ypaBHEHUst € OJIHOil  MepeMeHHOil.  PaBHOCIIIbHBIC
vpasienus.  Teopembl O PaBHOCHIBHBIX ypasHeHusx. CHcrembl ypaBHeHHT ¢ O1HON
1 2pemennoii. COBOKYNHOCTH ypaBHEHMIT ¢ OAHON nepemeHHON. llonsTie HepapeHcTBa ¢

O 1HOIT TiepemMennoil. O6acTh onpeieeHst I MHOKECTBO PelleHnii HepaBeHeTBa ¢ OJIHOI



nepemenHoil.  PaBHOCHIIbHBIE HepaBeHCTBA. TeopeMbl O PABHOCHIIBHBIX HEPABEHCTBAX.
C1cTeMbl 1 COBOKYITHOCTH HEPABEHCTB C OJIHOH MEPEMEHHOI.

4118 VYpasHenusi ¥ HEPABEHCTBA € JIBYyMsl NEPEMEHHBIMH, HX CHCTEMbI W
cosokynnocru. lonstie ypaBHeHus ¢ aAByms nepemennbiMi. OQ0jacte onpeaeneHms
MEOKECTBO  PELICHUIT ypaBHeHHiT ¢ aByms nepemeHHbiMH. CHCTEMbI 1 COBOKYMHOCTH
VIABHEHHIT € JIBYMs IEPEMEHHBIMH, QHATUTHYECKHIT H FEOMETPHYECKHIT CIIOCOObI HX petieH il
I OHsiTHE HepaBEHCTBA ¢ ABYMs nepeMerHbiMi, O01acTh onpeneseHus H MHOKECTBO PELICHHI
HepaBeHcTBa ¢ AByms nepemeHHbIiMu. CHCTEMbI M COBOKYMHOCTH HEPABEHCTB € BYMs
112 PEMEHHbBIMIL, AHATHTHYECKHIT H reOMETPUYECKNiT COCOObI X PELIEeH it

Beero: 18 yacos
CemecTp TpeTHi

Paszaen Ne S, Cucrembi CUHCTEHHS,

4 119 Mo3MUMOHHBIE CHCTeMbl CHHCIeHUs. [ToHATHE NO3MIIMOHHOI 1 HENO3HIHOHHOI
cicrem cuncnenns. Jlecatuunas cucrema cumciaenus. Teopema O MpeacTaBieHHH 4Hcia B
JCCATHYHOIN cHeTeMe  cuucienns. AnroputMbl apudmernueckux AeicTBHIl B JIECATHYHON
C O CTEME CHHCTEHMS,

TTO3HIMOHHBIE  CHCTEMBI  CHMCJIEHUA, OTJHUHBIE OT AecatuyHoil.  Teopema o
1L @ACTABICHHH YUCaA B P-MUHOM cucTeMe cuucienus. Tabanubl cliokeHns 1 yMHOKEHIsA B -
1¢ HOIT CHCTEME CHUCTEHHs. ANITOPUTM MEPEBOAA HHCIA U3 JACATHYHOH CHCTEMbI CHHCIICHHS B
¢ CTEMY CHUMCICHHS € OCHOBAaHHEM p. AJTOPUTM MepeBoja “ucia us3 P-NYHOIT CHCTEMbI
COMCJICHUs B JIECATHUHYIO CHCTEMY CHMCIEHHsA. AJrOpUTMbI apu(hMETHUCCKIX JIENCTBHIL B

S CTeMEe CHHCIICHWA ¢ OCHOBAHHEM [2,

Pasaen Ne 6. Pasainanbie moaxo/bl K ONMPeAeICHHIO HEI0r0 HEOTPUUATE/ILHOI 0 YHC/IA,

4120 TeopernKo-MHOKeCTBEHHbIH MOAX0A K ONpPEAeJeHHI0 HATYPAJABLHOIO HCIA o
tvaast. OTHOLICHHS «PABHOY», «MEHbLLE», «O0/IbIIE» HA MHOYKECTBE LIEJIbIX HEOTPHLATEIbHBIX HHCC/,
1o cpoiicTBa ClloKeHHe, YMHOKEHHE, BbIMUTAHWE M JICJICHUE LEJIbIX HEOTPHLATEIbHBIX HHCE C
[ - UKH 3PCHHS TEOPETHKO-MHOKECTBEHHOIO MOAX0Ad MOCTPOSHUA TCOPHIL.

4.1.21. HatypaabHoe YHCI0 KAK pe3yibTar uiMepenus Beanuun. [loustie aupmisHo-
ceanaphoii senmtnubl JUmima o MIOWaAb Kak npuMepbl CkamapHbix Besuunt. Tlowstie 00
1 omepennit BesindnH,  CllokeHHne, BbIYMTAHWE, YMHOKEHHE W JICNICHHE HATYPAIbHBIX  HHCes,
§LIASIOUMXCA PE3YJILTATOM 13MEPEHHs BEHUMH. 3aBUCHMOCTH MEK/Y BETUIHAMM.

4122 AKCHOMATHYECKHIT MeToa Aasi mocTpoeHusi Teopun. Axkcuombl Ileano. Meron
nvatemarnueckoid  uHayKunn., Cyrb  akCHOMATHHECKOrO  MOAXO/a K MOCTPOCHHKD  TEOPHH
Heonpesiensemble NOHSTH 1 OTHOLICHHS B AKCHOMATHKE YHCIIOBBIX MHOKECTB. AKCHOMDI J1 Tleano
M eron MaremMaTHUeCKO HHAYKIHH, €10 NPUMEHEHNE K PELICHHIO 3a/1a4.

4123 CioxeHue, YMHOKEHHEe, BbIMUTAHHE H [1€/€HHE HEJIbIX HCOTPHUATEILHbIX
© 1ce1 B AKCHOMATHYECKOI TeopuH, HX cBoicTBA. [lesienne ¢ ocTaTkomM. AKCHOMATHHECKHI
[OAXO/ K CHOKEHHIO 1LeJblX HEOTPUUATeNbHBIX vuces. Teopema O CyLIECTBOBAaHHM U
CUTHCTBEHHOCTH  CYMMBbI  LIEJIbIX  HEOTPHLATEIbHBIX 4HCeN. 3aKOHbl Onepaunu  CloKeHHs:
FOMMYTATHBHBIH  H QCCOLMATHBHBIA,  AKCHOMATHYECKHI TOAXOA K YMHOKEHHIO HEJIbIN
oTpHIATENLHBIX Yicen. Teopema O CymeCcTBOBAHUH H €AHHCTBEHHOCTH MPOU3BCACHHS THICIbIX
I 20TPHUATEIBHBIX YHCES 3aKOHDBI ONepalni YyMHOKEHHS: KOMMYTATHBHbII I aCCOLMATHBHbII
,INCTpHOYTHBHBIE 3aKOHBI YMHOKEHHS OTHOCHTEIBHO CIIOKEHHs s LENbIX HEOTPHLATELHBIX



qoices. Bblunmranme kax JeiictBue, oOpaTHOE CIOKEHUIO. YCIOBHE CYLIECTBOBAaHHs Pa3HOCTH
[L2/1IX HEOTPHIIATENIbHBIX uicel, € eanHeTBeHHOCTb, OCHOBHbIE NpaBuia Beluntanns. Jlenenue
K1k aeiicTBue, 0OpaTHOE YMHOKEHNIO. YCI0BHE CYUIECTBOBAHISA YACTHOTO OT JCJICHHSA HEJIBIX
HOTPHUATEILHBIX YHCE/, ero eAHHCTBEHHOCTh. OCHOBHBIE npaBnia aesneHns. HeBo3sMokHOCTS
JUENEHHS HA HY b, AKCHOMATHUECKHIT MOAX0/1 K ONPEAeNCHHNIO AENCHHSA ¢ OCTATKOM Ha MHOMKECTBEC
I NIBIX HEOTpHLaTebHbIX yncen. Teopema o jieneHnn ¢ 0OCTaTkoM.

Paszaen Ne 7. JleiMMOCTH HATYPAJIBLHBIX “HCEJI.

4.1.24. OrHomenne 1€JHMOCTH HA MHOKECTBE HATYPAJILHBLIX YHCE] H HA MHOXKECTBE
HEJBLIX HEOTPHUATEILHBIX “HCeN, ero cBoicTBa. OTHOLIEHHE JICJMMOCTH HA MHOMKECTBE
HATYPAIbHBIX YHCEN. €10 CBOHCTBA: PedIeKCHBHOCTb, AHTUCHMMETPHYHOCTb, TPAHIUTHBHOCTD.
(" HOLICHNE JIEIMMOCTH Ha MHOJKECTBE LEJbIX HEOTPHLATEbHBIX YHCEN, €0 CBOHCTRA
P (PIEKCHBHOCTL, AHTHCHMMETPHUYHOCTD, TPAH3HTHBHOCTD.

4.1.25. Teopembl 0 1€JIMMOCTH CYMMbI, PA3HOCTH H NPOH3BEACHHUSI THCET HA JAHHOE
aneao. Hpusnakn gemumoctu Ha 2(5), 4(25), 3(9), 8(125), 11. Teopema 0 JeAHMOCTH CYyMMbI
A0 YX CllaraembiX Ha JlaHHoe vneno. Teopema o AeIMMOCTH CYMMBI N CIaraeMbIX Ha JIAHHOE YHCIO
TeopeMbl O 1GTMMOCTH PA3HOCTH HATYPAIbHBIX YUHCEJ HA IAHHOE 1HCio. Teopema o eanmMocCTis
Tpon3BEIEeHsA Ha JanHoe yieno. Tpusnakn genumoctn va 2, 3,4, 5.8, 9. | l.

4.1.26. MonsTusi HauGOABLINETr0 O0MEro ACTHTEISE H HANMEHbLINEr0 00mero KpaTHoro,
i1, CBOMCTBA U CHOCO0BLI HAXOXKAeHHs1. [ToHATHE 001Iero eanTens ABYX 1l HECKOJIbKHX HHCen
i nanOosibiiero o0Lero aeauTens ABYX MM HECKOJbKHX uncen. Asroputm bskiamaa s
b2 XOAJIEHHs HaHOOIbLIEro 00lero aeauTens aAsyx uucesn. HaxoxneHue nandosnbiero ooumero
noTeds aneen no kanoxunueckomy Buay. CpoiictBa HanOOIbLIEro 00LEro AEUTENs ABYX Hilk
Feckonbkux unces. Tousitie o01ero KpaTHOro ABYX MJIH HECKOJIBKHX 4HCEJT M HAUMEHBLLIErO
COMErO KPATHORO JIBYX MM HECKOJbKHX 4nces. HaxosaeHne HaumeHbiiero o0umero kparHoro
cpicen No  KaHoHwdeckomy Buay. CBONCTBA HaMMeHbIEro OOWEro KpaTHOrO JIBYX T
F CCKOJIBKIX YHCeL.

4.1.27. llpoctbie n coctasubie yncaa. Ocuosnasi reopema apudmernkn. Jleaumocts
i cocrasuoe uncao. Onpenenerne npocroro uncaa. Cpoiictsa npoctbix uncen. Teopema o
CCCKOHEMHOCTH MHOKECTBAa MpocThix umcen Onpexpenerne coctapHoro uncia. OCHOBHAs
rcopema apndmernkn. [Ipu3Hak AEAMMOCTH Ha COCTABHOE 4MCHIO. JlenMOCTh Ha COCTABHOE
LIICA0 CYMMBI, PA3HOCTH, POU3BEACHHSA HATYPAJIbHBIX YHCE.

Beero: 18 vacos

Cemectp 4

>azen Ne 8. Besimunnbl n X H3MepeHne,

4128 TlousiTHe AUIMTUBHO-CKAISAPHOH BeHUNHbL [LITHHA B MI0mAAL KaK npuMephbl
cuaaspubix Beanuun. [onsirne 06 u3mepennn BeMuuH. PasnuuHbie NOIXO/AbI K OMPEICIEHHIO
¢ UIMTHBHO-CKAISPHOIT Bestmannbl JliHa oTpeska kak npumep ckansphoii seantnnbt [onsitine 00
I sMepeHiH UIHBL oTpeska. Einanis m3mepernst bl lnomans Gurypbl kak npumep ckassipHoi
teanannbn Toustie 00 wsmepennn nuowaan Gurypsl. Equnuibl nsmMepenns niomain Gpuryphl
(‘KanApHbIC BEIMUYMHBL, H3YYAEMble B Kypce MATEMaTHMKH HAYaIbHOI [IKOJIbL  HX  C/AHHILDI
13MEpPEeHHsl.

4129 HarypaibHoe UMCI0 KaK pe3yabrar mnsmepenus Beanunn. Choxenwe n
LHIMHTAHHE  HATYPAIBHBIX  YHCEA, HABJSIOUIHXCH  PE3YJILTATOM  H3MEPEHHH  BETHUHH.



FeTypanbHOE 4MCIO KAk pesysibrar u3mepenns BenuuuH. CJlojKeHue  HaTypaibHbIX - Hiices,
SASIOLIXCH PE3YJILTATOM M3MepeHust BesnunH. Teopema O CylecTBOBaHMH M €IHHCTBECHHOCTH
CUMMBI HATYPANBHBIX YHcet. 3aKOHbI OMepaltii CIOKEHNs: KOMMYTaTHBHbIN M aCCOLMATHBHDII
Biiuptanie HaTypaibHbIX dHcesl, SBJSIOUIMXCA PE3YJbTATOM HM3MEPEHHs BEJIHUHH.  YCIoBHe
¢/ LECTBOBAHNS PA3HOCTH HATYPAIbHBIX YHCEI, €€ eAMHCTBEHHOCTL. OCHOBHBIC NPABIIIA BBIMITAHIIA
HATYPAJIbHBIX YHCE.

4130 HarypaibHOe “HCIO KAK Pe3YJbTAT HIMEPCHHS BEJHUMH.  YMHOKeHue
HITYPAIBHBIX  MHCET, SIBJASHOLIMXCS  PE3YJIbTATOM  H3MEPeHHsi  BeAMUHH.  YMHOKCHIE
HITYPATbHBIX HUCE, SIBJISOLLIXCS PE3YIbTATOM H3MepPeHns BeninH. Teopema o CyniecTBoBaHm 1
¢ IMHCTBEHHOCTH  NPON3BENCHHS  HATYPAIbHBIX  4MCEN.  3aKOHbI  Onepann  YMHOKEHIs
K MMYTATHBHBI 11 acconmatupHbiil.  JIncTpuOyTHBHBIE  3aKOHBI  YMHOKEHHS  OTHOCHTE/ILHO
CIOKEHIST JUTA HATYPAIbHBIX UHCEJ, ABJISIOLIMXCS Pe3yabTaToM n3mepenus sennunn. Onpeaenctine
11 OM3BE/IEHHS HATYPATLHBIX YHCEN YePe3 CYyMMY OJIMHAKOBBIX MHOKHTEJIEH.

4131 HarypaabHoe 4HCI0 KAK pe3yabTaT u3mepenus Beanund. /lenenne
HOTYPAJBHBIN  UHCEI, SBASIOWMXCH  Pe3yAbTATOM H3Mepenusi Beanunu. Jlenenie
1-TYPAbHBIX YHCE, ABJISIONIMXCA PE3Y/IbTATOM H3MEPEHHs BEJIWYMH. JIBe 3a7aum aeneHus ¢
TOUKH 3PEHHS  M3MEpPEeHMs  BeAMdMH.  YCIOBHE CYUIECTBOBAHWMS 4acTHOTO OT  JICJICHHA
HZ TYPANbHBIX YHCEN, €r0 eANHCTBEHHOCTL. OCHOBHbIE NpaBuIia eNCHHs HATYPAIbHbIX HHCEI

4132 3asucumoctu mexay sBeanmduHamu. OCHOBHBIE BW/Ibl 3aBUCHMOCTEH MCKIY
soanunnami. [pamo nponopunoHanbHas 3aBUCHMOCTb MEKAY BenndnHamit. [Tpumept Besnii,
b XOALLMXCSA B NPSMO MPONOPLUHOHATBHOI 3aBHCHMOCTH. (CBONCTBA BEIHYHH, HAXOAALIMXCA B
[ PSIMO  TIPONIOPLIMOHAILHOI  3aBUCHMOCTH, MX MpUMEHEeHHe K peuwiennio 3agau. OOparHo
[ PONOPLMOHATILHAS 3aBUCHMOCTb MeXly BeauunHamu. [IpuMepbr BeaMUHH, HAXOAALINXCS B
COpPATHO  MPONOPHHOHAILHON  3aBHCHMOCTH. CBONMCTBA BEJMYMH, HaXOAAIIHXCH B 00paTHO
[ POMOPHHOHAILHOT 3aBHCHMOCTH, MX MPUMEHEHHE K PEILIEHHIO 3a/1a4.

Paszaen Ne 9. DiemenTbl KOMOHHATOPHKH.

4133 MHousitme o womOuHatopuoit 3anaue. [lpasniao cymmbr u npasnio
I DOM3BEICHHS KAK OCHOBHbIE CNOCOObI peieHust KOMOMHATOPHBLIX 3aaa4. llowstie o
KOMOHMHATOPHOIT 3aj1@4€ U PA3IHYHBIX YPOBHAX €€ petienus. [lpaBnio cymmbl s peneHns
FOMOMHATOPHBIX 3a1a4 B CJyyae HJEMEHTapHbIX M cocTaBHbIX 3aaav. CoennHenns B
romOnuaropuke. [Ipasno npousBeeHns s peulieHns KOMOMHATOPHBIX 3aja4 B ciydae
ELIGOpa COeUMHEHIIT HIEMEHTOB 13 PA3JHYHBIX MHOKECTB U B Cilydae BbIOOpa COCAMHEHII]
= [@MEHTOB U3 0HOT0 MHOkecTBa. | paduuecknii cnocod pelens KOMOHMHATOPHBIX 3a/1a4.

4134 OcnoBubie KOMOMHATOPHBIE MOHATHSE: pasmenieHus. [lonsTie pasmelenis
13 N aaemMeHToB 1o k 0e3 nosTopeHuit 1 ¢ nosTopeHusamu. DopmyJibl LIS HAXOXKIACHHs HHCia
FeeX pasMELIeHiil M3 N HJIEMEHTOB 1o K ¢ MOBTOPEHHSAMM M JUIsl HAXOXN/ICHHSA H1C/Ia BCEX
[ A3MEreHnil 13 n daeMeHTos no k 0e3 nosTopeHui.

4135  OcHoBuble KOMOMHATOPHBIE TNOHATHSI:  nepectanosku.  llonstie
[ PeCTaHOBKH 13 N JseMeHToB Oe3 nosropenuii u ¢ nosropeHusmit. Popmyiibi JuiA
1XOKAEHHs HHC/1a BCeX MepecTaHOBOK M3 N 3JIEMEHTOB ¢ MOBTOPEHUSAMH H U1 HAXOKACHHA
©1CJIA BCEX MEPECTAHOBOK M3 N YJIEMEHTOB O€3 NMOBTOPEHMII.

4136 OcnoBHbie KOMOMHATOPHBbIE MOHSITHSE: coueranust. [loHsTHE coMeTans 113 N
“jemenToB 110 k 0e3 nosroperuii i ¢ nosropeHusamu. Popmyibl st HAXOKACHHS YHCIA BCEX

COMETAHUI M3 N 9JEMEHTOB 10 K ¢ NMOBTOPEHMAMH M U1 HAXOKISHHUsI 41Ca BCEX coueTaHmi



s noanementos no k 6e3 nosropennit. OCHOBHBIE CBOHCTBA YMCIA COUETAHMIT U3 N YJIEMEHTOB
o k 6e3 nosropenuit u caeacteus u3 Hux, [lpumenenne K pewennio saaay.
Beero: 18 uacos.
Beero 3a 4 cemectpa: 18+18+18+18=72 yaca

4.2 llpakTHueckas 4acrTb
[TouacoBoe pacnpe/eseHie ¢ ykasaHueMm HoMepa (B TEKYLIEM CEMECTPE) 1 TEMbl
N-aKTHYECKOTO 3aHsSTH NPHBE/ICHBI B Tadamue 3.
Tatauna 3.

lthp .
Iporonuxn
[ paKTH4.3 , '
[ — TemMa npakTHYECKOro 3aHATHA TENLHOCTh
(axkasn. vac.)
cemectpe
1B - Cémec‘rp 1 _ - ;
5 | OCHOBHBIC TTOHSATHS TEOPHH MHOKECTB. Crnocobbl 3amanmns | 4 o
muoskects. Or HOLIEHHA MEKIY MHOKECTBAMH
O'l'[{:pdll!{l-l Han MHOKECTBAMU (0ObeHeHIe, I
3-4 nepecetueHe, BIMHTAHUE, IEKaPTOBO YMHOKEHHE). 4
| Bakonbi onepatyii. JlokasaTesibCTBO 3aKOHOB W PABEHCTB -
J_[c.hapT_u_B_o MPON3BEJIEHHE MHOSKECTB. PasGuene -
5.6 MHO’KECTBA Ha KACChl C MOMOLIBIO OJIHOTO, JIBYX H TPEX 4
- cpoiicts. Teopembl 0 NOJACHETE  4HC/HA  DIEMEHTOB
MHOKECTBA
7.8 | Pewenne 3amau no Teopu_ﬁ_;;a_H(m\ecTB HA UNCIIOBOIT npﬂmou - 4
H Ha Kpyrax Diinepa. 3azaun Ha 10Ka3aTEILCTBO.
| Tonsitie BHICKA3bIBAHMA W oncpalllisl__msz -
9-10 BLICKA3BIBAHHMAMIL.  3aKOHbI  JIOFHYECKHX  Orepariiii. 4
Tasrojorun
13 ) _-_ﬁ:n_ml ™e npemma:a " ;mepaul-lﬁ Hal npeankaTami. 6
" Ksantopsi
14 | OrHowmenns 1OMMecKoro cienoBaHms i deH()CIIJ]bHOC’I " -

“ HL(}(}‘((UIIIMHB W JIOCTATOUHBIE YCIOBHA -
15-16 | & TPOEHHE If BH/Ibl TEOPEM. l_lpaBm;l_b;L[_cyMO'sé;(moqul1;__—_ 4
I? I8 | Pewenne nornueckix 3aaau - 4

- ' | Beero uacos 3a | cemecfp—__ 36

- - (‘eme(";'p'Z - B -
[ | Cniocobbl 3ananms OMHAPHBIX COOTBETCTBHIT 1 oTHOWEHI. -
1-2 CoorBeTcTBis " OTHOLLEHHSA, 00OpaTHbIe i 4
MPOTHBOMOJIOAKHBIE JAHHbBIM,
3-0 | Croiicrea 6 OnHApHBIX OT HOLL[(,H_II; o 8
7-9 | OcoBbie Tiibl coot Be'r(:rﬁnu OIOGp&}KeH:m fbylﬂcmm R 6
10-12 ' /\ﬂt,(*rpdnlwu\ne OrepaLmi i CTPYKTYPbl e
1314 Uicnosble BblpaskeHus.  Yucnosble paBeHCTl;a wo| 4
. | HepaBeHcTBa. Unenosbie (byHKunu OBwnit 0630p «Buawt




15-16

.I.-'
L

5-0

7-8

9-10

| pauHOHAJIBHbIC,

| HEOTpHUATC/IbBHBIMHA YHCJIAMH

| JlokasaTtenberBo  CTMMOCTH  BBIPAXKEHWH HA COCTABHOE

VpaBHEHMIT M HEPABEHCTB (m»m citHbie,  JIPOOHO-

KBAApPaTHHYHbIC, nokasarejibHbIe,

| CTCIECHHBIEC, Tp][]"()HOMe'l”pl-[‘lESCKHC TPAHCUCHACHTHBIC,

Jaor ap::(bmuliecmt. pr&llllOHaﬂbeIL)»

PCI[[eH]iﬁ' YpﬂB]ILHIIH H HEPABCHCTB C O,EIHUP[ nepemeHHun
Pemenne ypaBuumn H HEPABCHCTB, COACPIKALLNX

MEePEMEHHYIO  TOj1  3HAKOM  MoayJjs.  YpasHenus n

HepaBeHcTBa ¢ napameTpom. CHCTEMbl M COBOKYMHOCTH
ypaBHEHHIT 11 HEPABEHCTB € OJIHOM MEPEMEHHO

Peiienie ypasHEHN T 1 HEPABEHCTB C JIBYMs MEPEMEHHbIMI.

| Petnenne  ¢HCTEM M COBOKYIMHOCTEH — ypaBHEHUH M
| HepaBeHCTB ¢ AByMsi niepemerHbiMi. KonTposbhas pabota

«Bpipakenita. VpaBHeHus. Hepasencrea, DyHKLUUHY.

Beero uacos 3a 2 ceme('lp
C emecTp 3

Pewenne sanau B PasIMYHBIX MO3HIHOHHBIX CHCTEMAX
CHHC/IEH NS

Petnenne  3agau  HAYadbHON  WIKOJBI € LIEJIBIMH
(TeopeTHko-
MHOZKECTBEHHDBII MOJAX0/A K ONPEaeSJeHHI0 YHCIa, YHCIo ¢
TOKI 3pEHIs TEOPUH H3MEPEHHUS BEJHYHH)
A]\LII()MbI_-ﬂ_]—EHO Axkcuroma mmyhu}'m IloxaaaTenbc,Tﬁo—
| METOIOM MATEMaTHUECKOIl MHAYKUMH CIAEACTBHIT aKCHOM
CIOKEHMSE 1 YMHOMKEHMS, @ TaKKE CBOWUCTB JaHHbIX
onepartii

| Jloka3atenbcTBO  3aKOHOB M PABEHCTB  METOOM

MATEMATHYECKOI HHAYKUHH Ha MHOKCCTBC HATYPaJIbHbIX
ancen. PasHoyposHesbie 3a1a4n I Tna.

I Bh[‘lI{IaHHe 4} JENIEHHE Ha MHD}K&LTBL lleJ[b[‘{

HEOTPHLATEN bHBIX umnce [TpimeHenne  cBoOiiCTB
BHIYMTAHMA M JICA€HU K BbIYHCIACHMIO  3HAYCHHI

| G -
[ BbIPAMKEHHH, Pabora ¢ YHEOHUKAMH  MaTeMaTHKn  JUTs
I HE!‘-!EIJII—:HOiui LITKOJIbI, JIOKaBElTe.I'IbC'I"BO T]paBI‘IJ'I BbIYHTAHHA W

ACJICHNA METOJIOM MaTEMaTHYeCKOI III[HYKL[HI[

,Ll,l.mdmulhcmo JEIUMOCTH  BBIPAKEHHMIT  HA  YMCIO

| METOIOM MaTEeMaTHYECKOI HHIYKLUMK. 3a1a4n ABYX THITOB:
| HepeMeHHask B BbIPQKEHUH COAEPKHTCA B OCHOBAHMM

crenennt  (3amaun 1l Tuna) © BbIpaKEHUE COAEPIKUT
nepeMeHHyr B nokasaresie crenenn (zaaaqn 11 tnna)

YHCIO  MCETOJOM MaTEMaTHYECKOI HHOYKITHH. 3anaum
CMEIIAHHOTO THIA. BbIPAXKEHNE COOACPIKHT NEPEMEHHYIO 11 B

| OCHOBAHHH, 11 B rIoKasaTene CTeneHu

|
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“]"JlHHd!&I[ }leJlllM{)CTli B FLCCHTHHHOH CHCTEMC L‘[HCJ’!LH]IH

- JlokasarenbeTBO NpH3HAKA AeaMMOCTH Ha 11 ¢ noMouibio

npnsnaka aeanmoctu Iackans.
JleanmocTh Boipakenuit Ha yncno. lpusnak neaumoctn Ha
COCTABHOE YHCIIO

Haxoscaenue  Haubosibliero  odwero  aenurens o
HAUMEHBIIEr O nﬁmem KPATHOTO pasHbIMH CllOCOOﬂMlI

Ilpou bl M COCTaBHbie 4MCIA. ﬂpumeHean OCHOBHOI
Teopembl apnr]}MC’rnKn K PELICHNIO 3a/1a' LKOJILHOTO Kypca

[Tpumenenie noHATHI HanGOMbIIEro 0OLWero AenuTens i
HauMEHbIIEro  00IIero KpaTHOro K  peleHHo  3aj1a4
HIKOJILHOTO Kypca.

Bcero uacos 3a 3 cemectp

|

Peinenne 3anau o teme «/lmiHa oTpeska u eé n3mepenne.
[Lnomans Gurypsl u eé usmepenne.» [octpoenne 0Tpe3kos ath,
a-b, ka (s cnyuae marypanwHoro k u apobnoro k). Teopema
daneca. J'I.eﬂu[m, OTPE3Ka B IAHHOM OTHOLLICHHH
Pemenne sazad no  rteme «Caokenne 1 BbIMHTAHIC
HATYPAIbHBIX HHCEN, SIBAAIOLINXCA PE3Y/IbTaTOM H3MEPEeHIs
BesinyiHy. JloKasaTesbeTBO 3aKOHOB ONEpALHN  CIIOKEHHS:
KOMMYTATHBHBIN 1 accoumnaTuBHblii. JlokasaTeancrso npasi
BBIMHTAHIA HATYPAILHBIX HHCEN

PL[I]CH]IL 3ajiav no Teme ((yMHO}I(CH}le Ha’]\,"paﬂbﬁbl)\ HHUCE]T,

SBJISFOLMXCS pe3yabTaToOM n3MepeHus BEJTHHHHY
Jlokasatenserso 3aKOHOB onepanmnu YMHOKEHHS
KOMMYTATHBHbII1 " aCCOLMATUBHBII, a TAKKE

J{HC"I'pI!E}YTHBHbI.‘( 3AKOHOB YMHOMKEHHSA OTHOCHTCIIBLHO I

CHOMKECHNA Js HATYpPadJIbHbBIX YHCE, ABJIANOLITHXCH
pC i\‘ﬂbl'ﬂ"l OM II'%MLPCHHF[ BEJIHYIH

I"‘emume 3ajau 1o Teme «,[lencmu. Ha[y’paﬂb[ib[‘( amcelt,

ABJIAIOUINXCSH PE3YNLTATOM H3MEPCHUA BCJIINYMHY . )_lBL 3dJ1d4H
AeNneHUs C TOYKH 3pCHMA H3IMECPECHHA BECJHYHH
}lOK&'iHTCIIhC'I‘BO OCHOBHBIX HpaBUIl ACICHNA HATYpaJbHbIX
“YHCCL

Pemenne 3azau no teme «llpamo nponopunoHaibHas ¢
()5[)3']'}10 IlpUI’[()pullOHﬂJ’lbl-lﬂH 3ABUCHMOCTH MEWY
BCJIMYHHAMID

r2

(=]

-2

g |

Pemenne koMOMHATOPHBIX 3aj1a4 rpadguuecku; no npasuiy
HPOH3BEACHIHA 1 110 NPABIITY CYMMbI

[ Ipnmenenne (bop'wvﬂ yucaa pasMelteHuii u3 n HIEMEHTOB 110

: k Oe3 !'IOBT{)[’)CHH[[ H ¢ TOBTOPEHUAMH K peLIeHHIO

KOMOHHA" TODI IbIX 3a1a4

anMeHeHHL’ (]mpmwl amcaa nepecTaHoBOK 113 N 9NEMEHTOB
0es o I*ITU]JGHIII'I H C MOBTOPEHHAMH K PCIICHUID
KOM6I-1H8TOP]!bIX 3ajay

-2

[§%)

(5]




9 [Tpumenenne Gopmysibl 4UCIa COUETAHHH U3 N HJIEMEHTOB 110 ‘

"
- K K pernennio KOMOMHATOPHBIX 3a/1a4 | -
Bcero uacos 3a S cemectp 18

Bceero 4acoB nNpakTHYECKUX 3AHATHH 110 AHCHHILIHHE 126 |

5. OBPA3OBATEJIbHBIE TEXHOJIOI'MHA
S.1. AKTHBHDBIE H HHTEPAKTHBHBbIE GopMbI 00yUeHUsI

C 1esbio pazsUTHA NPO(ECCHOHATILHBIX HABBIKOB CTYEHTOB B YHEOHOM NMPOLIECCE HCMOb3YIOTCS
A THBHBIC W MHTEPAKTHBHbBIE (OPMBI MPOBEJIEHUA Ay AMTOPHbBIX 3AHATHI: MPHUMEHEHNE KOMIbIOTEPOB 1
H-BbIX HHPOPMALIMOHHBIX TexHonoruii (meroawl 1T), pabora B komarae, case-study, urpa, npotiemuoe,
KOHTEKCTHOE 1 MHANBHIYaIbHOE OOydeHHe Ha OCHOBE OINbITA, MEKIMCUMILIMHAPHOE OOyUeHIIe.
0 epexalolas camoctositenbias pabora cTymeHToB. B pamkax y4eOHOro Kypea MpeayCMOTpeHO
Y 1aCTHE CTYICHTOB B MACTEP-KJIACCAX, CUMIO3HYMAX H KOH(DEPEHLUTAX C NPEACTABHTEIAMM POCCHICKIX
11 3apyOEKHBIX HKCMIEPTOB N CTELUNATHCTOB-MATEMATHKOB, YUMTENEH-NPAKTHKOB HAYAJILHOH LIKOJIbI,
VCTOIMCTOR 110 MaTEMATHKE HA4a/lbHOM 1 CPEIHEN LIKOJIbI.

5.2 . MyabTHMEAHITHBIE TEXHOJIOTHH 00yUeHus
Jlekunu M npakTHYECKHE 3aHATUS TPOBOJATCS € HMCMOJIB30BAHHEM KOMIBHOTEPHOTO
DpoeKTopa Cryaentam Npea0CTaBAseTCs INEKTPOHHbIN BapUaH1 NEKLMI,
nidibepenpoBatHbie 3a1aHs 118 CAMOCTOATENbHOI padOThbl B JJIEKTPOHHOM BHIIE

6. ONEHOYHBIE CPEJCTBA /LIS TEKYIEIO KOHTPOJISA YCIHHEBAEMOCTH,
NPOMEKYTOUYHOM ATTECTALIMU 110 UTOITAM OCBOEHMUSA
JIMCHMUILIMHBI U YYEBHO-METOJIMYECKOE OBECHEYEHHWE
CAMOCTOSITEJIbBHOU PABOTbI CTYJIEHTOB

Cemectp 1
Texyunii KOHTPOJIb YCNEBAEMOCTH

Homep peiiruira | Tema peiitunra
g | !

Peiitnnr Ne 1 «Onepauny Hajl MHOKECTBAMI)

. «JlekapTOBO NMPOU3BEIEHHE MHOKECTB. Knaccndukaumus B reopuu
Peitrunr Ne 2
MHOJKECTB»

«Jlornueckue ornepaurn Haa BbICKA3bIBAHUAMMN H npeankaTaMmmy

Peirrunr No 3

Bonpocs! K 3K3ameny
["azmesn Ne 1. DneMeHTbI TEOPHH MHOKECTB
| OCHOBHBbIE TOHATHA TEOPHH MHOKECTB. JJIEMEHT MHOXKECTBA, MyCTOE MHOKECTBO,
YIEMEHT  NPUHANNEKHT  MHOKECTBY, KOHEUHble M OECKOHEYHbIC — MHOKCCTBA,
yHHBEPCAIbHOE MHOKECTBO. (OCOObI 3a1aH1si MHOKECTB.
2 YucoBbie MHOKECTBA. 3a/1dHHE YHCIIOBBIX MHOJKECTB XapaKTEPUCTHUYECKHM CBOHCTBOM
I'eomeTpuueckas MOCNb MHOKECTBA A€HCTBHUTE/IbHBIX HYHCe.
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Vuusepcanbioe  MHokectBo.  Ompenenenne  noamuoxkectsa.  JlorosHenue K
noamuokectsy. CHopMyIHpOBaTh U MPOBEPHTD HA inarpamme Jitsiepa-Benna sakonbl ne
Moprana. Yucio 31eMeHTOB N0MNOJHEHHS K MOAMHOKECTBY.

4. OTHOWIEHUA MEXKJly MHOKECTBAMH: MNYCTOE TMepeceveHHe, MepeceteHue, BKIOHCHIIC,
paBeHCTBO. [TpHMEpbl MHOKECTB, HAXOASALUMXCA B YKA3aHHBIX OTHOLICHHAX.

5 OtHouienne nepecedcHus (B ToM uucie, n myctoro). (xema paccykieHus 0o
OTHOLLEHHSAX JIBYX MHOKECTB.

6. Ornowenne Brmodenns.  OnpeaeneHue MoaMHOKeCTBA,  HHCIO  BCEBO3MOIKHbIX
[10IMHOKECTB KOHEUHOTO MHOKECTBA. PaBHbIE MHOKECTBA.

7. Onepatns oObeaMHEHNs BYX 1 00J1ee MHOKECTB. 3aKOHbI OnepaLmm 00bEAMHEH NS
Cdopmynposarth U NPOBEPHTH HA IMArpaMMe Diiepa-Bernna aucTpnOyTHBHBIC 3aKOHDI
00BLEAMHEHNS OTHOCHTEBHO NEPECEHEHUst IBYX MHOKECTB.

8 Upeao 21eMeHTOB 00be/IMHEHHs JIBYX HEMepeceKarnxcs MHOKECTB. HHCI0 JIeMEeHTOR
O0bEIMHEHHS JIBYX TEPECeKAIOLMXCS MHOKECTB.

O Onepauns nepecederis ABYX i 00JIee MHOKECTB. 3aKOHBI ONEPALIHH NEPECEHCHNA.
Copmynuposats u IPOBEPUTH Ha Harpamme Diinepa-Benna AMCTPHOYTHBHBIE 3aKOHbI
nepeceveHnsi OTHOCHTEbHO 00beIMHEHNs ABYX MHOKECTB.

10 BbiMuTaHne AByX MHOKECTB. 3aKOHbI Onepaiiini Bbiuntanus. JIncTpiudyTHBHbIC 3aKOHDI
BLIYHTAHMS OTHOCHTEILHO 00beIMHEHUA U OTHOCUTEJILHO MEePeceYCHs MHOKECTR
ToxnecTsa 101s ONEpalivi BbIMHTAHUSA.

I'1. Chopmyanposarh ycaoBus pasdreHnst MHOKECTBA Ha KJIACChI C MOMOLLBIO ABYX
CBOICTB 1 PUBECTH MPUMEPBI, YUHTbIBAA, 4TO MOJAMHOKECTBA, OTBEHAIOLIIE 3a1aHHLIM
CBOICTBAM, MOTYT HAXOANTLCS B OTHOLIEHHH TCTOrO MepeceyeHns, OTHOLICHIH
fepeceyer s, OTHOEHHN BKIIKOYEHHS.

12 ChopmyapoBaTh ycI0BHA PpasOHEHUss MHOKECTBA HA KJIACChI C MOMOLIBIO TPEX CBOICTR
11 TIPUBECTH TPUMEPBL, YUHTbIBAs, YTO MOAMHOKECTBA, OTBEHAIOLIHE 3a1aHHbIM
CBOHCTBAM, MOTYT HAXOAUTHCS B OTHOLIEHUH MYCTOTO nepeceieHist, OTHOLCHIH
nepecedeHisi, OTHOWEHHH BKJIKOYEHN.

13 JlekapToBO npousBejeHue MuOkecTs. Onpenenenue napbl, TPOHKHN, KOPTEKA. Jlekapton
KBaApaT MHOKeCTBA. JIMCTPHOYTHBHBIE 3aKOHBI yMHOKEHHA OTHOCHTEIILHO
o0beaNHEHNA, epPeceUeHNs U BbIYHTAHUS IBYX MHOKECTB.

14 OCHOBOMOJIOKHHKII TCOPHI MHOKECTB. [1apajlokchl TEOPHH MHOKECTB. MHOKeCTRA B

KYJIbTYpE.

Jagaea Ne 2. Jj1ieMeHTbl MATEMATHYECKOH JIONMKH
| BoickasbiBanue (onpezenenie, 0003HaueHHue, NpumMepbl). JjieMeHTapHbIE U COCTABHBIC
BLICKA3bIBAHNA, 3HAUEHNUS HCTHHHOCTH BbICKA3bIBAHMI.

()

Onpe/enenne OTPHLAHNS BbICKA3bIBAHHSA, KOHBIOHKLIMH, IM3BIOHKLIMH, HMILTHKALIH I
JKBUBAJIEHIMH BbICKa3biBaHHI. [Ipumepsl.

LY

PaBHOCHIIbHBIE BbICKa3biBaHUs. TaBTONIOrMS 1 MpOoTHBOpeyHe. JIoKa3aTesibCTBO OIHOTO 13

JNOFMYECKHX 3aKOHOB.

4. OBpaiienne npeankaToB B BbICKa3bIBaHHs C TIOMOLILIO KBAHTOPOB. KBaHTOp OOLIHOCTH M KBAHT(
cyuiecTBoBatis. [Ipimepbi BbICKa3bIBAHMIL, COAEPXKALIMX KBAHTOPLI. OTPHLAHNA KBAHTOPOB

5 QanomecTHblit npeankar. OnacTs onpeaeneHus 1 001acTh HCTHHHOCTH O/IHOMECTHOTO

npeaukara.



5. OmnomecTHbIH npeaukar, O61acTb OMPEACACHUA 1 00.1ACTL HCTHHHOCTH OTHOMECTHOI O
[pe/InKaTa.

6. JIBymecTHblii npeaukar. O6aacTb onpeieneHus U 00JUCTh HETHHHOCTH JIByMECTHOTO NPC/iHKaT
[ToHsiTHE O MHOT'O MECTHBIX TIPE/IHKATAX.

7. Onpezejenue OTPUIEHUS, KOHBIOHKIMH. JIM3BIOHKIAM. MMILIUKAIIH, JKBHBAJICHLLITH
npewKkatoB. OGIacTH HCTHHHOCTH YKA3aHHLIX NPEIHKATOB (¢ 000cHoBaHHeM (OpMY. ibl
JUIS HAXOK/IEHUs 001aCTeH HCTHHHOCTH HOBBIX HPC/HKATOB).

8. OTHOIIECHHE JOrHYecKoro ciieoBanus (3 onpeaenenus). Hekoropeie croiictsa
OTHOIICHHS JIOTHYECKOI'O C/ICI0BAHUS.

9. HeobxoauMbie i 10CTaTOUHbIE Yea0BHs. OTHOMEHHE PaBHOCAILHOC . HekoTophie
CBOMCTBA OTHOIICHHS PABHOCHILHOCTH.

10. Teopema. Ctpoerne teopembl. Bujnl reopem. HoipoCupii nipuvep. Heobxommblii 1
JIOCTATOYHbIH MPU3HAK.

11. Ymozaxmouenue. CTpykrypa ymosakiouctnd. O0uine 1 4acTHbie HOCUIKH.
JleayktuBnble ymo3akntouenus. Ilpasuia seisosa. [ipumepsr.
3ananus K YIK3aMeHy

[lepeuenb andhepeHUMPOBAHHBIX 3a1aHUH 110 TCOPHH MHOKCCTB.
. Tlepeuens 3a/1a4 110 JOrUKE PEJMKATOB H BHICKA3BIBAH M.

Camocrosite/ibHast padoTa CTYJICHTOB

1 CamocTtosTebHas padoTa no pasaeny « JICMEH Thl TCOPHH MHOAECTBY!

a) BbIoHUTh OnepatnH Ha/l MHOMKECTBaMH., KOTOPBLIC 3a/1aibl YHCI0BBIMH
npomexyTkamu. Hampumep, 1300pasiTh Ha YUCIOBOH 1PAMOH MHOKCCTBO X. X=(A\B)NC.
rie A=(-5;12], B=(8:14), C=[-7;9).

6) M306pasuth Ha kpyrax Jiinepa u gokazars. uro (A\B)NC=(ANC)\(BI 1C)

2. Pa3znoypoBHEBbIC 3a/1a4H U 3aaHus [0 TCOPHE MHOKSCTB
3 [ToAroToBKa M NpeACTaBICHHE CTYIACHTaMK IIYOJNYHOIO BBICTYILICHUS B BHJIC

r pesentaind « OCHOBOMOIOKHHKH TECOPHH MHOKECTBY, «MOUHOCTS MHOZKCC 152, MouHocTs
crpeska. MouHocTs  KOHTHHYyyMa» M «McTopusi  BOZHHKHOBCHHA  MATEMATHHECKHN
y IBEPIHKACHUI.

4, KonTposbhas pabota «HeoOXoanMbIe 1 A0CTATOMHBIC YCIO0BHS. TeopembD

8 Tectupoanue B cucteme easyQuizzy 110 TCOPETHYCCKOH W IPAKTHYECKOH
L{CTH pas/Ie/loB Kypcea.

Cemecrp 2
Texkymnii KOHTPOJIb YCIEBACMOCTH

Howmep peiiTunra Tema peditunra

PEHTHHT-KOHTPOJIb
((BHHapllluiC COOTBETCTBHUA H OTHOILCHHAN»

No |
Peii THHI-KOHTpOJIb «OcobbIe TUIIBI COOTBETCTBHHE. AJIr€OPAnIYECKHEC OTIICPALHH H
No 2 CTPYKTYPhI» |

PelRTUHT-KOHTPOIIb
Ne3

«Boipakenns. YpaeHenus. Hepasencrpa, CacteMbl i COBOKYITHOCTH




Bonpocei K YK3ameny
P i3aen Ne 3. bunapHbie cOOTBETCTBHA H OTHOWIEHHS.
| Tlonsirne Gunapnoro coorerctsus. CriocoObl 3ananus cooTsercTBHil. Obnactb
orpesenenis, 001acTb 3HaYeHNs COOTBETCTBHSA, MOJIHbIE 00Pa3bl M MOJIHBIC MPOOOPA3HI
HIEMEHTOB.

2

CootsercTsus, 06paTHOE 1 NPOTHBOMONOXKHOE AanHOMY. OcobennocTi rpaduka u rpada
COOTBETCTBIIT, 0OPATHOTO U MPOTHBOMOJIOKHOIO JAIAHHOMY.

L]

[owsitie Gunapuoro orHowernst. Criocodbl 3aanus oTHoweHNi. O0IaCTh OnpeeeHns,

001aCTh 3HAYEHHS OTHOLLEHUS, MOJIHbIE 00pa3bl U MOIHBIE NPOOOPA3bI IIEMEHTOB.

4 Otnomenus, oGpaTHoOe 1 NPOTHBONOJOKHOE HanHoMy. OcobenHocTH rpaduka n rpada
OTHOLIEHHIT, OOPaTHOrO N MPOTHBOIONOKHOIO JaHHOMY.

5 CsoiicTBa OHHAPHBIX OTHOLEHHI.

6. OTHOWEHHS «PABHOY, «MEHbIIe», «O0NbLIe» 1 OTHOWICHHE «ACTUMOCTHY Hd MHOKECTBE
HATYPAJIBLHBIX YHCEJI, CBOICTBA JAHHBIX OTHOLIEHMIT.

7 OTHOWEHHE «IETHMOCTHY HA MHOKECTBE HATYPAILHBIX YHCE/, CBOHCTBA OTHOLICHA
«TEUMOCTHY .

8 OcoOble THITHI COOTBETCTBHIT, (PYHKIIMOHAIbHBIE COOTBETCTBHS, OTOOPAKEHHS, B3AHMHO
OJIHO3HAYHBIE COOTBETCTBUS

9 O1HOIIEHUs YKBUBATEHTHOCTH M OTHOLUIEHHUS NOPsIKa.

10 Teopema 0 pazOHeHHN MHOKECTBA HA KJIACChI MO OTHOLIEHHIO YKBHBAJICHTHOCTH.

12 Tlonsitue anredOpanueckoii onepaunu ymHoxkenus. Obpasyer nu onepauns yMHOKEHHs Ha
MHOKECTBE LEbIX UHCeN TPYIIY, KOJbLO, noje?

13 [Mousitie anreOpanyeckoil onepauni BolYuTaHus. SBJAsETCs 11 MHOKECTBO LEJIbIX HHCE!
3AMKHYTHIM OTHOCHTEJILHO OMepalii BhIMUTaHUs?

14 Tlousitne anrebpanqeckoil onepaunu aeneHus. SABASETCs I MHOKECTBO LEJbIX HICE]
3aMKHYTBIM OTHOCHTEJILHO ONepaLuu aejaeHus’?

15 Tloustne anredpanueckoii onepaunn ymHoxkenns. O6pasyer jin onepaitis yMHOKEHHs Ha
MHOKECTBE LEebIX YHCes rPYIy, KOJIbLO, noJe?

16. onstie anredpanyeckoii onepauunn. [Tonarne konbua. Honsrue nojs.

17 Accounatnshbie anredpanieckue onepaunn. [onarue konbia. AcCounaTnpHoe KOabIO

18 Tlonsitie anredpandeckoii onepaunu. IonsTue rpynibl. KOMMyTaTHBHbIC TPYIIIbI

19 KommyTaTHBHBIC 11 aCCOLMATHBHbIE anredpanueckue onepauii. Toustue rpynib

20 Tlousitue anreOpanyeckoit  onepauuu. 3aMKHYTOCTb MHOMKECTBA M [OJAMHOKECTBA

OTHOCHTEIBHO ONepaLmi.

21 [ownsitie gecstnunoii 1podn. OCHOBHBIE KPUTEPHH 0OPATHMOCTH OOBIKHOBEHHbIX apodeii
B JIECATHYHBIE,

22 Tlousitie anredpanydeckoii onepaunu. [ToHsrne CHMMETPHYHOIO JIEMCHTA.

23 llousitne anredpanyeckoii onepauun. ToHATHE HENTPAIBLHOTO JIEMEHTA HA MHOKCCTBC

JUtst onepatmin
24 Tlousitue anrebpanyeckoil onepaunu. HYactuunble ajiredpandeckie oneparmn.
25 Tlousitie anredpanueckoii onepaui. JIncTpudyTusHbie anredpanieckue onepam
26, Tousitre anrebpantieckoii onepaunn. AccouMaTHBHbIE anredpanyeckne oneparm
27 Tlousitue anrebpandeckoii onepaunn. Kommyratuphbie anredpanieckne oneparnn

“aznen Ne 4. TipuveneHue TeOPHH MHOKECTB H MATEMATHYECKOH JIOTHKH K OHATHAM
KOJABLHOI0 Kypca.
1 O MatemMaTHHecKOM s3bIKE, €ro CBA3M C €CTECTBEHHDIM A3bIKOM.

7 MareMaTnueckie BbipaKkeHns Kak MaTeMaTHYeCKne OObeKThI.
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Yucnosbie 1 OyKBEHHbIE BbIPA/KEHUs B HAYaJIbHOH IKOJIE.

4. Yuesnosble paBeHcTBa M HepaBeHCTBa. CBOICTBA YMCIOBBIX PABEHCTB H HEPABEHCTR. Bii/ibl
UHCITOBBIX HEPABEHCTB.

S TlousiTne ypaBHeHHs € OIHOI NMEePeMeHHOI, 001aCTh €ro OnpeaeseHns, KOPHH YPaBHEHHS.

6. PaBHOCHIIBHBIC YPABHEHHS, PABHOCHIIbHbIE HEPABEHCTBA. TeopeMbl O PABHOCHIILHbBIX
yPAaBHEHUAX 1 HEPABEHCTRAX.

7 TlousTHe HepaBeHCTBA € OAHOI nepemeHHoi. OOnacTH onpeneneHus i MHOKECTBO
peIIeHiT HEPABEHCTBA € OJIHON NEPEMEHHOI.

8 IlousTne ypaBHeHHs ¢ OAHOI NepeMeHHOIT, 001acTb ero ONpeneneHns, KOpHH ypaBHEH s,

9 TlousTie O cHCTeMe ypaBHEHMIT ¢ OJHOMH nepeMeHHO. PelieHne CHCTEM ypaBHEHHI ¢
OJIHOH MEPEMEHHOIT.

10 TTonsiTne 0 COBOKYNHOCTH YPaBHEHHI C OJIHON nepeMeHHOoi. PelieHne COBOKYIMHOCTH
ypaBHEeHHIl ¢ OJIHOI NEPEMEHHO.

1 TlonsTie 0 cUCTEMe HEPABEHCTB ¢ OQHOI nepemMeHHoi. PeleHne CHCTeMbl HEPaBeHCTB ¢
OJTHOH NepeMEHHON

12 TlonsTHe 0 COBOKYNHOCTH HEPAaBEHCTB C OAHOI nepemenHoi. Pelenne COBOKYIHOCTH
HEPABEHCTB C O/IHOI MEPEMEHHOI

[3. [lonstue ypaBHenus ¢ AByMsi nepemeHHbiMH. OOnacTn onpeaeneHus n MHOKECTBO
peweHnil ypaBHEHUs ¢ ABYMSA NEPEMEHHBIMM.

14 TlousTe HepaBeHCTBA ¢ ABYMsi nepeMeHHbiMH. ODnacTi onpeaeneHust i MHOKECTBO
peienitii HepaBeHCTBa ¢ JIBYMsi NePEMEHHbIMH.

15, IousTe 0 cucTeme ypaBHEHHil ¢ ABYyMsl nepeMeHHbiMu. Petenne cucrem ypasHeHiin ¢
JBYMS [IEPEMEHHBIMH,

6. TlonsTie 0 COBOKYIIHOCTH YPaBHEHUI C ABYMs rnepeMeHHbIMU. PelieHie COBOKYIHOCTH
ypaBHEHUII C 1ByMs NEPEMEHHBIMH.

17 TlonsTHE O CHCTEME HEPABEHCTB C IBYMS NEepPeMEHHbIMU, PeleHne CHcTeMbl HEPABECHCTR
C JIBYMS [IEPEMEHHBIMH,

|8 ITonaTie 0 COBOKYMHOCTH HEPABEHCTB C ABYMs NepeMeHHbIMH. Peluenie COBOKYMHOCTH
HEePABEHCTB C JIByMs M1EPEMEHHbIMM.

19 AnropuTMbl peIieHs YPABHEHUIT U HEPABEHCTB, COACPIKALLNX NEPEMEHHYIO T10/1 3HAKOM
MOJLY.JIST.

20, AIropuTMbI PELIEHIs apaMeTPHYECKUX yPaBHEHHH W HEPABEHCTB.

21 Howsitie gy, cnocodsl 3aaanns Gyukunn. [oustue obparnoii Gynkumnn. Obnact
cyuiecTBoBaHus (yHKIMii.

22 Ilpsamas nponopuHOHaIbHOCTDb, IHHEITHAas QyHKUMA, 0OpaTHas MPONOPIHOHAIBHOCT)

23 Kpagpatnuuas ¢yskums. Obnacte onpenenexns (QyHKUMH, MHOKECTBO 3HAUCHHIL,

0COOEHHOCTH NOCTPoeHHs rpaduka GyHKLUMM.

Jajanng K HK3aMenHy
| Tlepeuens 3a1a4, OCHOBAHHBIX HA PELLIEHHH YPABHEHHIT  HEPABEHCTB C OJIHOI NEPEMEHHOT.
2 BoipakeHus, ypaBHEHHs i HEPABEHCTBA C MOJYJIEM.

rd

TlepeueHb napaMeTpuHecKuX YpaBHEHHH U HEPABEHCTB.

I

1 3ajgaun Ha onpejeeHne CBOHCTB OMHAPHBIX OTHOLIEHHI.

Rl

3ajgaun  Ha onpejeneHue BHAA OTOOpaKeHMHT M COOTBETCTBHI  (HMHBEKTHBHbBIC,

CHOPBCKTHBHBIC, OHEeKTHUBH ble).

-_

6 Tlepedenn 3a/1a4 KOJLHOTO THIA, PELIAEMbIX C MOMOILIBIO TEOPHH OHHAPHBIX OTHOLIEHHI



7. Tlepeuetb ypaBHEHHIT 1 HEPABEHCTB PAJIMUHBIX BHJIOB: JTHHCHIIBIC, JIPOOHO-PAIIHOHAILILIC.
KBaJparu4Hble, CTENEHHbIC, JIOTAPU(PMUUCCKHE. TPHIOHOME IPHUCCRIC, MOKA3aTCIbHbIC,
TPAHCLEH/ICHTHBIC.

8. Ilepeuensb 3aj1au 110 TeMe «bHHAPHBIE COOTBETCTBUS W OTHOIICHHS»

Camocrosite/ibHasi paboTa cTy/ACHTOB

— Bonpochl kK KOJIOKBHYMY

— YipakHeHUs-TPEHAKEPbl M Keic-3a1aun  «YpaBHeHHS W HEPABCHCTBA € MOJIYJICM.
YpaBHeHus! U HEPABCHCTRA ¢ [IapaMeTpaMiy

— TectupoBanue B cucteme easyQuizzy 1o pasjieny «bunaphbie CooTBCTCTBIS U
OTHOILIECHHUS

— Tembl pedepatoB: «lIpumeHeHne TeOpHH IPAPOB K PCLICHHMIO 30/1a1 MATEMATHKH
HAYAILHOM LKOJIBIY, « Y YHTEIO HAYAIbHOH IHKOILI 00 allreOpanieCKux CTPYKTYpax.
['pynnel, konbua, nossi. [Ipumeper anredpanyeckux crpykrypy

Cemectp 3
Texkymuii KOHTPOJIb YCIIEBACMOCTH

[ema peditunra '

] Homep peiitunra

| PeHTHHI-KOHTPOJIb «CHCTEMbI CUMCICHNA. PasiuiHble 104X0/1bl K or]hencﬁs}ﬂ{m _
Ne 1 HEN0ro HEOTPHIEATCILHOIO YHCIIa Y

el THHI-KOHTPOJID «Jl0Ka3aTebCTBO 3AKOHOB i TIPABHI METOIOM MaTeMaTHUCCKOI
Ne 2 HHLY KL H»

PeTUHI-KOHTPOJIb
Ne 3

((HC_'IHMOL"I‘I: HUATYP@IbHBIX HHCC!D |

Bonpocsl k 9xk3ameny
Faszaen NeS. Cucrembl cHHCICHHSA

1. Cucrema CuUMCICHHUS, [O3HIHOHHBIE CHUCTEMbLI CUHCICHUS, HEIO3NIIHOHHBIE CHCTCMDI
CUMCIIEHHS, TIPUMEPBI MO3ULHOHHBIX W HEIO3HIMOHHLIX CHCTECM CUHC/ICHMA.

2. JlecaTnyHas cucreMa cuucieHus. Jlecaruunas sanuch YHCIA. KpaTKas 3aluch UMCI.
OCHOBaHME CHCTEMbI CUMCIeHUs, LHPPBL Teopema O 1PeJICTABICHHHE HYHCa B JICCHTHYHOM
cucteme cuncieHus. Tab/mibl CIIOMKEHHS H YMHOKCHHUS B JICCATHUHOK CHCTEME CHHCIICHTIA.
ANroput™Mbl IEHCTBHH (CNOKCHUA. BbIYMTAHWA., YMHOKCHUA, JCHCHA) € HHCIaMi B
JIECATUYHON CUCTEME CUMCIICHUS.

3. CucTeMbl CUMCIIEHHs, OTJIMYHbIE OT AeCATUHHON. 3anich 4ucia, Kparkas 3amich YnHc.Ia,
OCHOBAaHME CHCTEMbl CUYMCIICHHUS, LUU(PLI B p-HUHONH CHCTEMC cumcienus. Teopema o
IpeACTABJICHHM YMCIa B p-HHHOMH cucTemMe curcaenus. Tabauilbl CIOKeHrs U YMHOKCH IS
B p-HYHOH CHCTEME CYHCIICHMS. AITOPUTMBI JICHCTBUI  (CIIOKCHUA,  BBIMMTANIIA.
YMHOXKEHUA, JIENCHHsA) C YUCTAMU B p-HUHON cHCTeMe cumcienus. Jlecstuanas cuctema
CUMCJIEHUS KaK aHaJIor JI000M MO3HUIIMOHHON CHCTEMbBI CHUCICHUS ¢ ocHOBaHueM p # 10,

4. ANropuT™m II€peBojia YKCIa U3 JECATUUYHOM CUCTEMbI CHUCIICHHS B CHCTEMY CHHCIICHHS ¢
OCHOBAHHEM p. AJIFOPUTM MEPEBOJIA YHCIIA U3 P-HYHON CHCTEMBI CAUCICHHUS B ICCATHIHYIO
CUCTEMY CUUCIICHUS.

5. JlBouuHasi, BOCbMHPHUYHAS, IHECTHAALATHPHYHASA CHCTEMbI CHHCIICHHS.



I asaen Ne6. Pazauunbie noaxoibl K ONMpeie/eHHIO UeJ10r0 HEOTPHUATEAbHOI 0 THCIA

Li

O

O

10

Il

CyIHOCT aKCHOMATHYECKOTO METOAA MOCTPoeHus Teopun. Heonpenensiembie MoHsTs,
akcnoMbl 1 Teopembl. MX onpenenenus M npuMepbl M3 Kypca reoMeTrpui, H3 kypca
apupmMeTHKn.

Akcnombt Heano. @opmynuposku. OrnpejieieHne HaTypanbHOTro HHCIa 1 HYJIA,
OnpeneneHne 1eJioro HeOTPHLATENIBHOIO YMC/a Ha OCHOBE akcnom [leano

~ bopmyanpoBka HeTBepTOi akcuombl IleaHo u €€ posb B NOCTPOEHUH aKCHOMATHYECKON

TEOPHIL.

AKCHOMBI CIO/KEHHsI HA MHOXKECTBE LIeJIbIX HeOTpUuaTenbHbiX 4uces. CyliecTBoBatme u
eIMHCTBEHHOCTB onepaini cnoxkennsi. Cnepcteus u3 Teopembl. Jloka3aresnbCTBO 3aKOHOB
COKEHNS METOIOM MaTeMaTHueckoit nuaykunu. Tabauubr cnoxenns.

AKCHOMBI YMHOKEHHsE Ha MHOJKECTBE 11eJIbIX HeoTpHuaTenbHbiX uncen. CyuiecTsosatnie u
eIMHCTBEHHOCTD Onepannn ymHoxkerns. Cieacrsus n3 reopembl. JlokazaTenbeTBo 3aKOHOB
YMHOKEHHs! METOI0M MaTteMaTnieckoii nuaykuun. Tabnuua ymHOKeHMs!,

Buiunranne kak aeiictBue, obpatHoe cioxkennto. OnpenencHue pasHOCTH ABYX LE/biX
HeoTpuUATenbHBIX  unces. HeoOxomimMoe W 10CTaTOMHOE YCJIOBHE  CYILECTBOBAHIIA
pazHocTH. EJMHCTBEHHOCTE 3HAYEHHS PA3HOCTH.

. CBoicTBa BbLIMUTAHUS BbIYMTAHUE 4HCIA 13 CYMMbl H BbIMHTAHHE CYMMBbI 13 HHCIA,

CJOMKEHHE Pa3HoCcTH M 4HCla WU CIOKEeHHEe Hucia C PA3sHOCTBID, BbBIMUTAHHE "HCIA 13
Pa3HOCTH N BBIMHTAHHE PA3HOCTH H3 YyHC4a.
Jlenenne kak aeiictsie, odpaTHoe ymHokeHH. OnpeaeseHne 4acTHOro. EanHCTBEHHOCTE
qacTHOro. HeBo3mMOKHOCTL neieHHs Ha HYJlb.

C'BolicTBA ACACHIS, [IEJIEHHE MPOM3BE/AEHNA HA HUCJI0 U ACJIEHNE HHCTla Ha MPOU3BEIACHHEC,
JICJICHHE YHC/a Ha YacTHOE | JeJieHHe YaCTHOro Ha YHCJIO, YMHOMKEHHE YACTHOTIO Ha YHCIIO
1 YMHOMKEHHE Hiic/ia Ha 1aCTHOE.

- Teopema o nenetnn ¢ ocrarkoMm. ChopmMyMpoBaTh M 10KA3ATh.

12 Onpenenenne OTHOUIeHUss MeHblue. (CBOICTBA MHOXKECTBA HATYpPAJIbHBIX  HHCE]

13

YHOPAAOUCHHOCTD, JHMCKPETHOCTD, DECKOHEUYHOCTD. Onpe,uenei-mc 1 000CHOBAHME.
Cnoxkenue, YMHOKEHHE, BEIUHTAHHUE M NCJICHHE LCHbIX HEOTPHUATEIBHBIX YHCE]T C TOMKIH
3PEHHA 1 COPETHUKO-MHOKECTBCHHOI O 1101X0/1a NMOCTPOCHUA TECOPHH.

14 Chnosenue, BblUHTAHIE, YMHOKEHHE W JIEJEHHE HATYPA/IbHbIX HHCEN, SABIAIOULIHXCH

pe3syJibTaToM H3MEPCHHA BEJIHYHH,

azaess Ne 7. JletumMoCcTh HATYPAJIbHBIX YHCE!

|

d

(8] .

OTHOUIEHHE JeJHMMOCTH HAa MHOMXKECTBE HATYPAJIbHbIX YMCE/l M HAa MHOKECTBE LEJIbIX
HEOTPHUATEIbHbIX YHUCE, €r0 CBOHCTBA.

Teopembl O JeneHHn CyMMbl, pasHOCTH M npousseneHus uucen. ChopmymipoBarh i
MOKA3aTh.

[Tpusnakn aenmoctu Ha 2 n 5. ChopmyaupoBaTh H 10Ka3aTh.

Ipusnakn nennmocti Ha 4 1 25, ChopmyauposaTh W JI0OKa3aTh.

ITpnsnakm aenumoctn Ha 3 n 9. Chopmynuposarsb 1 10Ka3aTh.

ITpusuaxkn nenmmoctu Ha 8 u 125, ChopmynuposaTh 1 10Ka3aTh.

[pusnakn neaumoctu Ha 11. Chopmynuposarb 1 10Kkasats.

IIpocTeie u coctaBhbie dncna. CBOICTBA MPOCTHIX YHCEI.

OcuosHas Teopema apudmeruku. ChopmynnposaTh H 10Ka3aTh



9. OcnosHas Teopema apudmeTnkn. CHOpMYTHPOBATH 1 JTOKA3A T,

10. Tlonwstve wHamOonpuiero oOmero jgenurens JaByx # Oojce wieen. Haxoaowenue
HaMOOJIBIIECTO OOILEro JACIUTENSt YHCE MO KAHOHUYCCKOMY BHILY.

11. Anropurm EBK/nia U1 HaX0AICHUS HAMOOJBLICTO OOIUCTC JC/IHTC 5 ABYX YHCCIL

12. TlonarHe HaMMEHBIICTO OOIIEro KparHoro Asyx #  Oojee uueeil, Crnocoobl ¢ro
HAXO0XKICHHSL.

13. CaoitcTBa HAaUOOJIbILIET0 OOLIETO ACAUTE IS ABYX K OCJiee Yucel.

14. CBoiicTBa HANMEHBLICTO OOLIIEr0 KPAaTHOIO JIBYX H O0JICe 4HCe)l,

15. Tlpu3Hak aeIMMOCTH HA COCTABHOE YHCIIO.

SAIAHHH K JK3aMeHy

1. l’lepetlcm; PABCHCTB JI/Id JIOKAQ3aTeJIbCTBA HUX MCTOIOM MaleMa FHYCCKOH HTLLVKIIAH. Sanauwr |
T na.

Hepeqeub Bblpa}KCHHﬁ. coiepatiiX TMNMEPEMCHHYK)Y B OCHOEAHNW  CTCIICHH, JICITHMOCTE
KOTOPbIX JIOKA3BIBACTCA MCTO/10M MaTEeMaTHUYCCKOM HH/1Y KLLHH. '3all£ltll'l I Tuna.
3. TlepeuyeHb BLIpAKEHHH, COACPKALIUX [EPEMEHHYK) B IOKA311C/IC CTCHEHH, ACIUMOCTE
KOTOPBIX JIOKa3bIBACTCA METO/I0M MaTeMaTH4yeckoi nHaykuua. 3azadan I tnia.
1. Hepequb Bb[pa')KCHI«‘Iﬁ CMEIIAHHOIO THIIA. JCIUMOCTL KOTOPLIN JIORG3LIBACTCH MCTO/1OM

-

ATEMATHYECKOW MHIYKLIMH.

th

33,,118‘{}‘] Ha MNPH3HAKKH JCJIHMMOCTH, BKITHOHAA HPH3HAK ACIHMOCTH Hd COCTAaBHOE YHCTTO.
. 3a/1a4n HA JIOKA3aTe/IbCTBO TOTO. UTO YHCIIO ABIACTCA NpoCcTbIM (COCTABHDLIM ).

. 3aypauu, pewaembie ¢ nomousio HOJ u HOK narypansusix yuce.1.

. Ilepeuens 3aj1a4 KONBHOIO THHA € LEIBIMH HEOTPHILATCIBHBIMH UUCIAMHA, [JIE HHCIO eCTh
2pa oTpe3Ka U HHC]I0 KaK KOJIHYCCTBCHHANA XAPaKTCPHUCTHKA MHOMKCCTHA.

MY m 1 N

. [lepeuens 3a1a4 1o teme «CUCTEMBI CHUCIICHU S

ZamMocTosiTe/ibHasi padoTra CTY/1eHTOB
— KonrtposnbHas padota «[o3MIIMOHHBIC CHCTEMBI CHUCICHHSA
— KonrtposbHas pabota « AKCHOMATHUECKUIT [OAX0/L K [OCTPOSHUIO MHOMKECTBA 1eiIbIX
ICOTPHUILATEIIBHBIX YHCEID»
— PasHoypoBHeBbIC 3a/1aUM U 3a/1aHus 110 Temam: «/[0Ke3aTeILCTBO PABCHCTB U JIIMMOC T
FLIPAKEHUI HA YUCIIO METOA0M MATCMATHYCCKON HH/IYKILM D!
— Tectuposauue B cucteMe easyQuizzy 1o TeopeTHieckoi 1 npakTHYeCKON 4acTu
[ {13]1€JI0B Kypca

Cemectp §
'eKymuii KOHTPOJ/Ib YCIIEBACMOCTH

Homep peiitrHra It,ma pLHiIIIII a

y «Onepaiuu CITOMKCHHS, BbIMHTANL. \ MHOKCHIS HATYpaibHbIX
Peiitunr No |
4MCEN! C TOUKH 3PCHUS TCOPIH U3MCPCHHS BCIHUUI

«}_Lse 3a1a4M JIEJIEHUs YHCET ¢ TOUKH SPCHMS TCOPHU usmpums '
Pertunr Ne 2 |
BEJTH UMD |

PeiiTuHr Ne 3 ((PCIUCHHL‘ KOMOHHATOPHD! \ ’.l’ld‘i}




Honpockl K IK3AMEny
Uazaen Ne 8, BelmtuMHbl H MX H3IMeEPeHHE,

I Pasiintinbie NOAXOAbl K ONPEAeNeHHIO alIMTHBHO-CKAIAPHOI Benu4mHbl JLtina
OIPE3Ka 1 1oats GUIypsbl Kak NPUMEpPbI CKaNsPHBIX BEIMYNH, EAMHULBI H3MEPEHHS TaHHbIX
CcausIpHbIX BestuiH. CKaIApHbIE BEIMUHHBL, H3yYaeMble B Kypee MAaTeMaTHKI HAYaIIbHOM KO, HX
¢ THHHILLBE H3MEPEHNs,

2 C1I0KeHNE HATYPATbHBIX YHCEI, ABJSIOMXCA PE3YJIbTATOM H3MECPCHMA BEJIHUIH.
[eopeMa O CyLIeCTBOBAHHH M €IMHCTBEHHOCTH CYMMbI HATYPA/IbHBIX HHCE.

3 Cnoskenie HaTypasibHbIX YHCE], ABJIAKOLIUXCS PE3yJIbTaTOM H3MEPEHUs BCIHYHH.
JAKOHBI ONEPaLMN CIOKEHHs. KOMMYTATHBHbBIH M aCCOLMATHBHBIIN.

4, Boiunranie HaTypanbHbIX YHCE, ABASIOLINXCH PE3YALTATOM H3MEPEHHA BEJIIH.

' CIIOBHE CYUICCTBOBAHUS PA3HOCTH HATYPAJIbHBIX YHCEN, €€ @IMHCTBEHHOCTD.

5 Boiunranie HaTypajibHbIX YHCEN, ABJISIOLIMXCA PE3yAbTaTOM N3MEPEHHS BCINMIH
)CHOBHBIE MTPABMJIA BBIYHTAHNS HATYPAJIbHbIX YHCEel.

6 Y MHOKEHHE HATYPAJIbHBIX YUCE, SABJSAIOLLNXCS PE3YJILTATOM H3MEPEHUSA BEJHUMH,
l'copema 0 CYyHIECTBOBAHNN 1 €IMHCTBEHHOCTH MPOU3BENCHHS HATYPATbHbIX YHCEN.

7 YMHOKEHHE HATYPAJIbHBIX YHCEJI, ABAIOLUMXCSA PE3YJILTATOM H3MEPEHUs BEJTHUITH.
LAKOHBI ONepaLKi YMHOKEHHs . KOMMYTaTHBHbBII M aCCOLMATHBHBII.

8 VMHOKEHHE HATYPAJILHBIX YHCEJ1, ABISAIOLIMXCS PE3YJIbTATOM H3MEPCHHS BEJIHM I
HMCTpHOY THBHBIE 3aKOHbI YMHOKEHHs! OTHOCHTENIBHO CJIOMKEHNS JUIS HATYPAJIbHBIX HHCE,
CBASHOLITMXCS PE3Y/IbTATOM H3MEPEHHS BEJTHYHH,

9, Y MHOKEHNE HATYPAJIBHBIX YHCEN, ABJISAIOLNXCS PE3Y/IbTATOM H3MEPEHHS BEJHHH
Dripesesienie MPON3BEaCHIS HATYPATbHBIX YHCE Yepe3 CYMMY OJIMHAKOBbIX MHOKHTEIICH.

10 JlesieHne HaTYPasibHbIX YMCEN, ABJISIOLIMXCS PE3Y/IbTaTOM H3MepeHHs eyt Jlpe
‘anadn JeJIeHus ¢ TOUYKH 3peHus H3MEPEHHUs BEJIMYHH.

Lk Jlenenne HaTypasibHbIX YHCE, ABJISIOLINXCS PE3yIbTaTOM H3MEPEHHs BeIHHH
Ye0BIE CYLICCTBOBAHMS YACTHOTO OT JIEJIEHHS! HATY PIbHBIX YHCEJ, €r0 eHHCTBEHHOCTh

12 JleneHye HaTypaibHbIX YMCEN, ABJIAIOLLMXCSA PE3Y/IbTATOM M3MEPEHIs BETHIH.
(CHOBHbBIC TTPABHJIA JCJICHUS HATYPAJIbHBIX YHCEJL.

13 [psiMO NPONOPLIMOHAJIbHAS 3aBHCHMOCTb MEKIY BesnunHamu. [Ipumepbr Beantim,
HAXOJBLLIXCS B IPAMO MPONOPLHOHAJIBHOIT 3aBUCHMOCcTH. CBOMCTBA BEJIMUHH, HAXO/ALLIXCA B ITPANMO
HPONOPLUHOHATILHON 3aBUCUMOCTH, MX MPUMEHEHHE K PELIEHHIO 3a/1a4.

14, OGpaTHO NPONOPUHOHAJIBEHAS 3aBUCHMOCTb MEXKLY BeM4unHamu. [Ipumepbr Benti.
HAXOAAIIIXCS B OOPATHO MPOMOPLHOHANBHOI 3aBHcuMOocTH. CBONCTBA BEJMUITH, HAXOAALLMXCA B
O0paTHO NPOTIOPLHOHATBLHON 3aBUCUMOCTH, HX NPUMEHEHHE K PELICHUIO 3a1a4

Pazaen Ne 9. JnemeHTbl KOMOMHATOPHKH
I [Mousitie o komOunatopHoit 3azade. [Tpumepbl KOMOMHATOPHBIX 3ajgad i

‘payeckHii Cnocod UX peLueHus.

2. [TpaBnuno cymMmbl U MPaBIIO MPOU3BEIACHN.
3. Coennnenns B komOnHatopuke. [Tpumepbl TAKHX COEMHEHMIL.
4 Pasmeinenns u3 n snemeHToB no k 0e3 noBTopeHuit M € MOBTOPEHUAMH

Onpesnenenye. Tpumepsl. QOpMyIbI A7 HAXOKAEHHS YHCIA TAKMX COCANHEHHIL.
5 [TepectaHoBKH M3 N 3jeMeHTOB 0e3 MOBTOpPEHUst M C  MOBTOPEHHAMI
Dnpenenenne. [pumepnt POpMyIibl 115 HAXOKIASHUSA YHCIA TAKUX COCANHEHHTT.



0 Coueranus 3 n 1eMeHTOB No k 0e3 NoBTOpeHHs 1 ¢ MOBTOPEHUAMI
 npenenenys. pumepnbr POpMyJibl 115 HAXOKICHHUS YHCTIA TAKMX COEAMHEH I
7. CroiicTBa coueTaHmii ¢ J0Ka3aTeILCTBOM OJIHOIO U3 CBOHCTR

CamocronTeibHast padoTa CTY/ICHTOB
Camocrostenbhas padora Ne2 no teme «Peuienne 3a1a4 Ha 0Tpe3Kax»
Camocrositesnbras pabora Ne2

I CKONBKIMH CIOco0aMu MOKHO BbIOPATH TIACHYIO0 M COTJIACHYIO OYKBbI 13 CIIOBA
;3nanmen’

2 CKOIBKMMH CMIOCODAMH MOKHO BbIOpATh 3 PasjIM4HbIX KPACKH N3 UMEIOLLINXCA
T’

3. ( KOJILKO PasjiMuHbIX CJIOB MOKHO MOJTYHUTh, Nepectapss OyKBbl B C/IOBE
areoMeTpusy, B cnose «uanan?

4 HaiiTi cymMmy 4eTbIpex3HauHbIX YHCE, MOJYYaeMbIX IPH BCEBO3MOKHBIX
epecranoskax undp 1, 3, 3, 37

5 CKOJIBKO CYLLECTBYET MATH3HAYHBIX 4nces? Bo CKOMbKUX U3 HUX BCE LM(PbI

reribie? Bo CKObKO He BXOAT ludpbl, MeHbline 67 CKoNbKO 13 HUX copepikat Bee nppbi |
% 3,4 57

lajianust LISt CAMOCTOSTEILHOH padoThI

Tlepeuenb 3ajau 1IKOJBHOIO TUNA, I'IC HATYPAJIbHOE YUCIO MOHUMAETCS B CMbICIE MEpD

TpesKa n/ii Mepbl MIOLAIH.
[ TlpumepHblii nepeyeHbh KOMOMHATOPHBIX 3a/1a4:

| Tpunnars uenosek pasoutst Ha Tpu rpynmst L 1T n 111 no 10 yenosek B ka0, CKOILKO MOKET
“BITH PA3IHYHBIX COCTABOB rpyrn?

© CKOJILKO YETBHIPEX3HAYHBIX HMCE)], JENSALUXCH Ha S, MOKHO cocTaBuThb W3 undpp 0, 1,3, 5,7,
“CIIM KAKI0€ HHCI0 HE JI0JIKHO CO/Iep/KaTh OAMHAKOBBIX LM(p?

CKOJILKO TPEX3HAYHBIX YHCE MOKHO cocTaBuTh M3 undp 0, 1, 6, 7, HCNOJb3Ys KAKAYIO 13
iux He Donee siByx pas?

( KOJIbKO BCEBO3MOKHBIX HHCEN MOJKHO COCTABUTEL M3 UMGP uncaa 76535, ncnobsys npm
“Tom Bee 1dpbl MO 0JHOMY pasy”?
¢ CKOJILKO YMCEN, KPATHBIX 5, MOKHO COCTaBUTL M3 umdp uncna 60452, ucnonb3ys KaKayro s
Hux He Donee 0Horo pasa?

4. CKOJBKO PasjiMtHbIX CBETAIMXCS KOJIEL MOJKHO CeNaTh, PACTONOKUB N0 OkpykHocTi 10
[A3HOLBETHBIX JIAMIOYEK (KOJIbLA CHUTAIOTCH OJIMHAKOBBIMH  MPH  OAMHAKOBOM  MOPA/IKE
CJenoBanus 1peTos)?

Ha kHuknoii noake nometaercst 30 TomoB. CKOJIbBKHMH CNOCODAMM HX MOMKHO PacCTaBHTD,
4T00BI MPH ITOM NEPBbII 11 BTOPOIi TOMA HE CTOsUTH psijiom”?
f Uethipe cTpesika 10/1KHbl NOpa3uTh 8 Mutueneii (kakapiii no ase). CKONbKMMH COCODAMH OH I
MOTYT Pacipeie/nTh MHIIEHH MexKay co0oii?
9 M3 rpynnbl B 12 4enoBeK €XKeJHEBHO B TeueHuwe O fHel BbIOMPaKT ABYX HEKYPHBIX.
OnpeaenTs KOIMYeCTBO Pas3JH4HbIX CIIHCKOB JIEKYPHBIX, €CIIH KasK/blil YETOBEK JACKYPHT O1HH
Pas.

0. CKOJBKO YETHIPEX3HAUHBIX YHCeN, cocTaBieHHbIX n3 wdp 0, 1, 2, 3, 4, 5, conepxar undpy 3
(g pbl B 4UCIAX HE NOBTOPSIIOTCA)?

I JlecsTh IPyNn 3aHUMAKOTCA B AECATH PACMONOKEHHbIX NOApAA ayautopusx. Ckosibko
CYIIECTBYET BAPHAHTOB PACIMCAHNS, MPH KOTOPBIX rpynmbl | 1 2 HaXOAMAHCh Dbl B COCEAHNX
ayantopusx”?

2. B rypHupe yuacTBytor 16 mwaxmaructoB. OnpenenuTb KOJIMYECTBO PasiiiHbIX pacrincariii

ICPBOFO Typa (pacrincaHns CYMTAIOTCA PA3IMYHBIMH, €CIIH OTIHYAKOTCH YHACTHUKAMH XOTst Obl
OHOM napTHH; UBeT GUryp 1 HOMEP JOCKH HE YUHTHIBAKTCH).




3 [1lecThb SMKOB PAa3IHUHBIX MATEPHANIOB JOCTABIISIOTCSA Ha MATH ITakei cTpoiikn. CKONbKIMI
¢ 10cobaMIt MOKHO PacipesiesinTh MaTepHaJIbl 1o Takam? B CKOMLKNMX BApHAHTAX HA MAThI HTaxK
{yy1eT AocTaBieH Kakoil-inbo oanH Marepuan?

1 Jlpa nouranvona nomkHbl pasHectn 10 nucem no 10 agpecam. CKONBKUMH CIOCOOAMH OHIE
MOrYT pacnpeseauTs padory”

5 B noesa MeTpo Ha HauanbHoi octanoske Boutn 100 naccakmnpos. Ckonbkumu cnocodamis

OTYT BBIHTH BCE MACCAKUPHI HA MOCAEAYIOWNX 16 OCTAHOBKAX noesja’

5. CKOILKO TPEX3HAUHBIX HHCEN, ASNALMXCS Ha 3, MOKHO COCTABUTL M3 undp 0, 1, 2, 3, 4, 5,
NN KAKJI0 YHCIIO HE JI0JBKHO COAEPIKaTh OIMHAKOBLIX uugp?

7. Cobpanne 3 80 yenosex H30HpaeT NpeicenaTess, CEKperapst i TPEX 4ICHOB PEBH3HOHHOI

Hmuceni. CKoabKHME Cnocobami 9TO MOXKHO CenarTh?

R M3 10 TEHHHCHCTOK 1 6 TEHHHCUCTOB COCTABIIAIOT YeThIpe CMelanHble napbli. CKOAbKIMI

- 10c00amMy 9TO MOJKHO caenathb?

9 Tpu asromaumnusl 1, 2, 3 10/UKHBI IOCTABUTH TOBAP B 1UECTh MarasuHOB. CkonbKkuMu

ocoBaMIil MOKHO HCMOJBb30BaTh MAUIMHBL, €CJTH IPY30MOABEMHOCTDL KAKA0H W3 HIX MO3BOJIACT

38Th TOBAP Cpasy Ul BCEX MArasMHOB M €CJIH JIB€ MALIMHbI B OJMH M TOT JK€ MarasuH He

anpasssitores? CKOJbKO BapHaHTOB MapLpyTa BO3MOJKHO, €CJIH PELICHO NCNO0JIb30BATh TOJILKO

vainnny 17

)0, YerBepo HOHOLLIEH 1 1BE ACBYLIKH BLIOMPAKOT CIIOPTHBHYIO CeKLIMIO. B cexiun xokkes 1 Dokca

PUHIMAIOT TOJILKO IOHOLIEI, B CeKLIMIO XY0KECTBEHHOIH MMMHACTHKH — TOJILKO JICBYLICK, 4 B

BIKHYIO M KOHBKOOEKHYIO CeKUMH — W oHoweil, 1 aesymek. Ckoibkumn crnocodamin MoryT

“ACHPEICNHTHCA MEAKJLY CEKIIHAMI 3TH LIECTh YeJ0BeK”’

1. M3 nabGopatopun, B kotopoii paGortaer 20 uyenoBek, 5 COTPYAHMKOB JIOJUKHbBI yEXarh B

comananposky. CKOJAbKO MOKeT ObITh Pa3lM4HBIX COCTABOB HTOW TPYINibl, €CIIH HAYaAIbHIK

abOPATOPIH, €r0 3aMECTHTE/b 1 MABHBII HHKEHEP 0THOBPEMEHHO Ye3:KaTh HE A0JIKHbI

2 B doprenbsiHHoM Kpykke 3aHuMatoTes 10 yesoBek, B KPYKKe XyA0KECTBEHHOTO CI0Ba 15,
BOKaNLHOM Kpykke — 12, B (otokpyskke — 20 denosek. CKOIbKMMH €OCODaMIt MOKHO

“OCTABNTL OPHIA/LY M3 YETBIPEX YTELOB, TPEX MHAHMCTOB, MSTH NEBLOB 1 0IHOrO (oTorpada’

3. JlBajuare BOCEMb KOCTell JOMMHO pacrpejeeHbl Mexkay HeTbipbMs Hrpokamit. CKOJIbKO

C O3MOKHO PA3IMUHBbIX BAPHAHTOB pacrpeneneHHii?

“4 Jlngrr ocranasiusaercs na 10 sraxkax. CKOJbKHMH €OCOOAMI MOTYT PACTIPE/ICIHTLCA MEKLY

THMI OCTAHOBKAMH & MAaCCakMPOB, HAXOAALNXCS B KaOuHe nudra?

1. TTpumepblil nepevetb KOMOHMHATOPHbLIX 3a/1a4 LKOJIBHOrO THIIA.

M3 40 yuanpixes mWecToro kjaacca 32 3aHUMAIOTCs B MaTEMaTHYeCKOM Kpyskke, 21 — B
CHOPTUBHOIT ceKumm, 15 yHainxcs — U B KPY’KKe, U B CIIOPTHBHOI CEKLIMM. CKOMBLKO yuarumxcs
HE 3aHIMAIOTCA HU B MaTeMaTHieckoM kpykke. Hu B cioprusnoii ceximn?

M3 38 yuanuxes WecToro KJacca M30CTYHI0 NoceanT 28 yenosex, a |7 — nbEKHYIO
cexkito. CKOMbKO «JIbIKHUKOBY MOCELIAKT H30CTY/IMIO, €CJIM B KJTACCE HET yYaulnxcs, KOTOpLIe
1e 1M0CELAIT M30CTY/IMIO HIN JIBIKHYIO CEKLHI”?

M3 38 yuainxes mwectoro Kacca n30CTyaMio nocemarT 28 yenosek, a 17 — IbukHyo
cexitnio. CKONIBKO «IbKHUKOBY» MOCELIAT H30CTYAMIO, €CiiM 4 4e/loBeKa B KJjacce He
NOCEIAKOT HIT JILIKHYH CEKLIMI0, HH H30CTYANI0?

x Yuaiemycs nopy4eHo Harnucath 3aMeTKy B CTEHHYHO ra3eTy 00 ycneBaemoCTh Kiacca, i
rotopom 40 yenosek, 3a nepsoe nonyroaue. OH B3sl )KypHaJ W, BbIMHUCAB CBEACHHS, CaC/1all
CACAVIONUINE BBIBOALE 13 40 yHaLNXCsl HE MEET TPOEK M0 PYCCKOMY 3bIKY — 25 HeoBek, 1o
jatematike — 28 HesloBeK, 10 PyCCKOMY A3bIKy M MatemaTuke — 16 denosek, no ¢usnke — 31
qenopek, 110 Gusnke 1 Marematuke — 22 4enoBeka, no Gpusnke u pycckomy si3biky — 10 HenoBek
{pome Toro, 12 yenosek yyarcs 0e3 TpoeK Mo Bcem npeameram. Penaktop, npounTan 3aMeTky i
10ymas, ckasan « Tel omnbes B cHeTe, TBOW BbIBO/bI IBHO HEBEPHbIEY. CocrasbTe CXemy
Jitnepa 1 00BLACHUTE, NMOYEMY ITO TaK.

) M3 12 yyammxes mecToro kjacca 8 3aHMMaOTCs B CIOPTUBHOM CEKLMH, 9 YENIOBEK — B
daremMarnieckom Kpykke. CKOJbKO YEJOBEK 3aHUMAIOTCA B ABYX KPYXKKaX, €CIH H3BECTHO, 11O



AIBI 3aHMUMAETCS XOTS Obl B OIHOM KpYKKe? CKOJALKO YeJIOBEK 3alHHMaLTCA B OJHOM
[pyKKe?

0. B knacce 35 yenosek. Bee B 9TOM KIacce 3aHUMAOTCst CHOPTOM: 25 UC/I0BEK —
yoieiidonom, 15 — 6acker6osiom, 19 — pyrdosiom. Bo Beex 1pex cexinsx sannvaiores 4
12710BeKa, BosieitdosoM 1 Gacketbonom — 10 vesioek, Hacke100.10M 1 Py TO0JI0M — 7 HEIOBEK.
soneidonom u Gyroosom — 11 yenosek. CKOIBKO YSTOBCK 3aHUMAKOTCS TOILKO B OJIHOH CEKIHH
i. B KAKOH UMEHHO?

. Bee 80 yuammxes 1eCTbIX KIACCOB U3YHAIOT XOTs Obl OJIMH HHOCTPAHHbIH si3bIK: 40
12JIOBEK — aHTTIMIACKUH, 33 — (paniy3ckuid, 15 — Hemenkuii. [1Boe n3yqaior see Tpu g3bika. Tpoe
- QHIIMUCKKUI M HEMEIKHUii, YeTBEPO — HEMEIIKUiT U (PpaHIly3CKuil. NATepo — AHJIMHCKHI W

| paniy3ckuii. Bepuu iu cocraniena 3anava’?

5. B xiacce 35 yenoek. M3 HUX 3aHAMAIOTCA B MATCMaTHUYeCKOM Kpyskice 20 yenosexk. 11
1eNIOBEK — B KpyKKe «YMenbie pyku», 10 pedaT B 911 Kpy KK He X011, CROIBKO MATEMATHKOB
;AHUMAIOTCS B KPYIKKE «yMellble pYKH»?

). B knacce 25 uenoek. M3 uux 17 yMeloT €31uTh Ha Betocunc/e, 13 — nnaBatb, a 8 —
{OIHMTh Ha JibbKax. HU O/1IMH U3 YYCHUKOB HE BJIAJICET BCCMM TPEMA BH/IaMM CIIOPTA.
«BenocuneaMeTbly, «IJI0BLIbD H «IBIKHHKHY) HMCIOT XOPOUIHC HIIM Y.10B/ICTBOPHTEIIBHBIC
JUEHKH TI0 MAaTEMATHKE, 6 YUEHHKOB 110 3TOMY IPEIMETy He yereBaior. CKOILKO YYCHUKOB
IMEIOT OTJIMYHBIC OLEHKH 110 MaTeMaTuke? CKO/ILKO «IJIOBIOBY YMCKOT X0, 111 Ha JIblKax?

3. YYEBHO-METO/JWYECKOE U HHO®OPMAIIMOHHOE OGECHEYEHUE
JUCHHUIVIMHBI (MO, LY .5

1) OCHOBHas JUTEparypa.

Martemaruka: ¥YueGHoe nocooue / Janunos K0, M.. Hiukonosa H. B.. Hypuesa C. H., TTon pei. '
“Kyp6enko JI. H., Hukonosoii I'. A. - M.: HUI] MH®PA-M. 2016. - 496 ¢.: 60x90 1/16. -
 (Beiciee obpasopanue: bakanapuar) (Ilepennér) ISBN ‘J?h-_ -16-010118-7
,IHCKpLTHdﬂ matematuka. Yriayosenubiid kype: YueOnux / Codonesa T.C.: o pm Ueukuna
A.B. - M.:KYPC, HULl UHOPA-M, 2016. - 278 c.: 60x90 1/16. - (bakanaspuar) (Ilepennér
"Bll) [SBN 978-5-906818-11-9
,luckpeTHas MmaTemMaruka. 3a/lauu 1 YIPAKHEHHS C PEILCHHSIMH: VuebHo-Me TOHUECKOe
iocodue / A.A. Boporenko. B.C. ®denoposa. - M.: HULL UHOPA-M. 2014. - 104 ¢.: 60x88 |

/16. - (Bbiciiee oGpaszoBanne: bakanaspuar). (00:10xkKa) ISBN 978-5-16-006601-1

~) JOMOJIHUTEIbHASA JIMTEepaTypa:

viaremaTuka: cOOpHHUK 3aau: yueOHOE NOCOOHE JUIS BBICIICIO NPOOECCHOHALHOTO
nbpazoBanus 110 Hanpasieduto "Tlejarornueckoe odpazosanue” npodgums "HavaibHoe ;
nopazosanue” / J1. I1. Croiisiosa [u ap.] .— Mocksa : Akanemus, 2012 .— 238 ¢. : ua., Tadi. — .
| Beicuiee npodeccuonanbHoe odpasosanue, lenarornueckoe odpasosanne) (bakaiaspuar) .—— |
>ubauorp. B nojacrpoy. npumed. — ISBN 978-5-7695-8142-7.

3ajlauHUK-TIPaKTUKYM o MaTtemaTHke. Kuura 2. Hactn -1V |’ )JIL}\[]]OHIII 1ii pu.\pul’ E.A.
{oHoOeeBa [ ap.].— DIEKTPOH. TEKCTOBbIE JaHHbie.— M.: MOCKOBCKHI 10POJICKOM |
1efaroruueckuii yausepeutet, 2012.— 116 ¢.— Pexum nocryna: |
http://www.iprbookshop.ru/26481.— DBC «IPRbooks». 110 napoo _ '
Iankun, A. C. 3agauu ¢ pemeimHMH 110 BBICIICH MAaTEMATHKE, I:.U])IIU m,pwi THOCTEH,
|

MaTeMaTHYEeCKOH CTaTHCTUKE, MATEMATHUYECKOMY MPOIPaMMUPOBAHUIO | )I'lelpﬂlllllnllvi pecype|
yueoHoe nocooue s Gakaitaspos / A. C. llankuu, B. A. Illankuu. - 8-¢ ns/. - M,
A3patenscko-Toprosas kopropauus «Jlawkos n K».2013. - 432 ¢. - ISBN 978-5 394 01943-2 |




1) IEPHOJIMYECKHE H3/IaHHS:
Kypuan «Hauabas wkosa»: n-shkola.ru
Kypnan «Hauabnas mkosa — [lepsoe centsdp:y: |
asera «IlepBoe cenTa0ps»: hitps://ps. 1september ru

se p te m!w fL;

| MHTEpHET-peCyPChI
Yuu.py https://uchi.ru o
<ypc JIeKIHHA 110 BbICIIEH matemaruke alexlarin.net -
Maremaruka. Croiisiosa JL.I1. Yurtars online: http://padar cad Lomf“ buol\ =35351

2.B. http://window.edu.ru/

8. MATEPUHAJIBHO-TEXHUYECKOE OBECIHEYEHUE
JAUCHUIIIMHBI (MO, 1Y JIH)

JlaTepHaIbHO-TEXHHYECKOEC 0OeceHeHne JMCIHIIITMHBL BKIIOUACT:
o KadepanbHble MyJIbTUMEAUIHHBIC CPe/ICThA
" KaTajaor METOAHYECKHX paBpaG(}Tou Hd DJCKTPOHHbBIX HOCHTCIIAN

! MECTOAUYCCKHE PCKOMCHIAIHH K U3YVHCHUIO pas/jde/1o8 HCHHILDTHBL

YueGHO-IIPAKTHYECKOE TOCODHE 1O MaTeMarthke Ul CTYICHTOB [1eIarorHiecKnx
1EMaTEMaTHYECKUX ClelHalbHOCTEH. ABTOp/cos1atein: T'opkynosa T.B3.. Kopobeiinykosa

BY30B

3pesenie B AUCKpeTHyIo MaTematuky vyshka math.ru/pspdf/11712/discr/andoBook.pdf |



PaGouast iporpamma AMCLMIVIMHBL COCTABICHA B COOTBETCTBHU € TPEOOBAHUAMM
I OC BO no nanpasiennto 44.03.05 [leparornueckoe obpaszosanue

Pabouyio nporpamMmy cOCTaBMII:

nonent kad. HTJIHO, k.¢p.-m.H., Tuxomuposa C.B. L :u%{’C
(DI, noonuce)

Penensent (npeacrasutesb padoToaaresis):

VIBOY COLL No 15 r. Bnaaumupa, aupekrop, Asekceenko E.17
(vtecmo padomet, Qoicniocme, PHO, noonuce)

I Iporpamma pacemotpeHna u 000peHa Ha 3aceaannun kadeapst HITJIHO

I potokon Ned ot 42016 rona

Jaseayronmii kadpeapon TITAHO, k.punoc.H., aouent Anexkcanaposa JI.10.
(DO, noonuce)

Pabouasl nporpaMma paccMOTpeHa U 0/100peHa Ha 3ace/1laHuK YUeOHO-METOANYECKOH
comucenn Hanpasiienus 44.03.05 «Ileparornueckoe odpasosanue»
potokon Ne S or g/ /# rona

| Ipesicenartesnb KOMMCCHH MO HANPABJIEHHIO MOJAIOTOBKH ((/ /
@t MK

44.03.05 «Ilenarornueckoe odpaszosanune» k.p.H. Apramonosa M.B.
(DI, noonucek)

JIMCT NMEPEYTBEPK/IEHUSI
PABOUEI [TIPOIPAMMBbI JIMCHUTIIMHBI (MO,LY.151)

Pabouas nporpamma ogodpeHaHa  yyeOHbIH roa
Iporokost 3aceanus kaeapbl No oT rojaa

Jaseyiommii kadeapoii

Pabouas nporpamma ojjobpeHaHa ~ yueOHbIN 1oj
Iporokost 3ace/ianns kadeapor No oT ~roaa

Jaseaylomuii kadeapoi




