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1. MecTo mucuuniuebl B cTpykrype OIl

Hucuuruinaa b1.B.01.03 «MatemaTtukay otHocuTcst K YacTH, GopMHpyeMoil ydaCTHUKaMHU
00pa3oBaTeNbHBIX OTHOIICHHH, biioka 1.

Kypc npezncrasisier pas3zensl MaTeMaTUKU, HEOOXOUMBbIE I OPraHU3alUuK JesITeIbHOCTH
IIKOJbHUKOB MJIQJIIIMX KJIACCOB, HAMPABICHHOMW HA JOCTIKEHHE LENed M 3ajlad peaau3yemMon
o0pa3oBaTeNbHON MpOrpamMMbl B MpeAMETHONW obnacTu “mareMaTnka ¥ MHMopMmaTHka”. Takumu
pazzeniaMyd MaTeMaTUKU SIBJISIFOTCS MaTeMaTH4YecKasl JIOTHKa, TEOpUsl yucell, aaredpa, reoMeTpus,
TEOpUsl BETUYHH.

Jucuunnuna «MaremaTuka» JOJDKHA MpeNlecTBOBaTh M3y4YeHHIO KypcoB «MeTtoauka
o0yueHHsI MaTeMaTHKe B HaYaJIbHOU 1IKoyie» ¥ «OCHOBBI KOMIIBIOTEPHON IPaAMOTHOCTH MJIA/IIIETO
IIKOJIbHUKA», «Pa3BUTHEe MaTeMaTHYeCKUX CIOCOOHOCTEH MIIAIIINX IIKOJBHHUKOB», a TaKkKe
MPOXOXKJCHUIO Yy4eOHOW M MeJarormyeckor NMpakTHKU B IIKoie. M3ydeHue Kypca MaTeMaTHKH
HEOOXOUMO JJIs BBIMOJHEHUS U 3allUThl BBITYCKHOM KBaIM(pUKAIMOHHONH pabOThl MO TEMe,
CBSI3aHHOM C METOJMKON O0y4YeHHsI MaTeMaTHKe.

Kypc ciay uT pa3BUTHIO JOTUYECKOTO MBIIIJICHHS! CTY/IEHTOB.

Jlnis 0cBOGHHMSI Kypca MaTeMaTWKHU OOyYaroIlyecsl MCIOJb3YIOT 3HAaHUS, YMEHHUs, HAaBbIKH,
cOpMUPOBaHHbIE B MpoOIlECCe H3YYEHHS MaTeMaTHKH TpU IMOJYYEHHUH CpPEIHEro oOIIero
obOpazoBaHusl.

2. [Inanupyemble pe3yJbTaThl 00y4eHHs] 0 TUCHHILJIMHE

Komnerennus WMHaMKaTophl JOCTHKEHUS

MK-1. CnocoOeH| 3HaTh: TpeboBaHus oroc Ha4yaJIbHOTO oOpa3oBaHus,
IIAHUPOBATh U| perJaMeHTHUPYIOIIME COJAEp)KaHWe OOpa30BaHUS ¥ OPraHMU3AIHIO
OCYILECTBJIATh y4eOHOTo mpolecca; Cojaep:kaHhHe OCHOBHOW 0011e00pa3oBaTenbHOM
y4eOHbIit IPOLECC| mporpaMMbl  HayaJgbHOro  OOHIEro  00pa3oBaHMs; OCOOEHHOCTH
B COOTBGTCUTBHH peanu3aluu  TEJaroruyeckod  JeATEIbHOCTH B HaYaJILHOM
C OCHOBHOH _ | obpazoBaHNM; OCHOBBHI NEJATOTUKH U IICHXOJIOTHH; OOBEKT, MPEIMET,
06m606pa3(3BaTeHBHOH OCHOBHBIE KaTeropuu u MOJIOKEHUS JIMHTBUCTHUKH,
IporpaMMon JIUTEpaTypOBEICHHUS, €CTECTBO3HAHMS, OOLIECTBO3HAHMUS, MATEMATUKH;
HAYaIbHOTO  OBWIErO| o pyoppy METOJIMK IPENoJaBaHusl MPEJAMETOB HAYalbHOW IIKOJIBI;
o0pazoBaHUs

MPOM3BEJICHUS IETCKOM JIUTEpaTyphbl, HEOOXOIUMBIC I M3YYCHHS Ha
HayvaJbHOM CTYNEHH 0Opa30BaHUsS; 3aKOHOMEPHOCTH YCBOCHHUS SI3bIKA
JI€TbMH; OCHOBBI JIyXOBHO-HPABCTBEHHOI'O BOCIHMTAHHS MIIAIIINX
IIKOJBbHUKOB;, OCHOBBI Xy[[O)KCCTBCHHO-TBOp‘-IeCKOfI ACATCIIBHOCTU B
00s1acTH U300pa3UTEIBHOTO U JCKOPATHBHO-TIPUKIIATHOTO MCKYCCTBA,
OCHOBBI MY3BIKAJIbHOT'O BOCIIMTAHUA MJIAJIINX IIKOJBbHUKOB.

YMeTb: pealn30BbIBaTh 3JEMEHThI 00pPa30BaTEIILHON IPOTPAMMBbI;
IUIaHUPOBATh U OCYIICCTBJIATH PA3JIMYHBIC OpraHU3allMOHHBIC q)OpMBI
OOyYeHUs] ¥ TUArHOCTUKU €ro pe3yJbTaToB; OOOCHOBBIBATH BBIOOD
METOJIOB 0OYYEHUs, UCXOJsl U3 OCOOCHHOCTEH COAepX aHHs yu4eOHOTO
Marepuana M [CHXOJOTMYECKHX  OCOOCHHOCTSH  MIIAIIMX
IOKOJIBHUKOB; OCYHICCTBIIATE BHYTPUIIPCIMETHYIO U MCKIPCIMCTHYIO
MHTETPALMIO 3HAHUM U YMEHHUI 00y4arolMxcsl; UCIOJIb30BaTh 3HAHHUS
TCOPHHU A3bIKA HA MPAKTHKE, aHAJIU3UPOBATHL INCUXOJIUMHIBUCTUUCCKHUC
3aKOHOMEPHOCTH M OCOOCHHOCTH OBJIQJICHUS SI3BIKOM JICThMHU;
JEMOHCTPUPOBATh 3HAHUE JACTCKOM JIMTEpaTyphbl; aHAJIU3UpPOBATh U
HMHTEPIPETUPOBATh XYI0KECTBEHHBIC TEKCThI PA3JIMYHBIX IKAHPOB;
JIEMOHCTPHPOBATH 3HAHUS B obmactu €CTECTBO3HAHMUS,
OOIIECTBO3HAHUSI M MAaTEMAaTUKH;  OCYIIECTBIATH  JYXOBHO-
HPaBCTBCHHOC, MY3bIKAJIbHOC BOCHHUTAHUC MJIAAIIUX IIKOJbHUKOB;
XY/10’KECTBEHHO-TBOPYECKYIO JIeSTEIbHOCTh B obsactu
M300pa3UTEIBHOTO U JIEKOPATUBHO-TIPHKIIAHOTO HCKYCCTBA.

BiiajgeTh: YMEHUSIMHU 110 TUIAHUPOBAHUIO U OCYIIECTBICHHIO YIEOHOTO




mporiecca B COOTBETCTBUM C OCHOBHOHM 00I11€00pa3oBaTenbHOM
MporpaMMOil HadaabHOTO OO0IIero oOpa3oBaHMsI; JIMHTBUCTUYECKOM,
JUTEPaTypOBEUECKOM, €CTECTBEHHOHAYYHOH, OOIIEeCTBEHHOHAYYHOM
U MaTeMaTHYeCKOW TEepMHUHOJIOTHEH; HABBIKAMH SI3BIKOBOTO pa3dopa;
HaBBIKAMU aHAJIM3a XYA0XKECTBEHHOTI'O TEKCTa; HABBIKAMH PabOTHI CO
CIeIUaIbHOM  €CTECTBEHHOHAYYHOH,  OOIECTBEHHOHAYyYHOU |
MaTeMaTHYECKOU JIUTEPATypoOi; pa3IM4YHBIMU npueMamu
XY O’KECTBEHHO-TBOPYECKOM JEATEIBHOCTH; METOJUKON IPOBEICHUS
yU4eOHBIX 3aHATHI U OpraHU3ally CaMOCTOSTENbHON pabOThl MITAIIIUX
HIKOJIBHUKOB IO YYEOHBIM ITPeIMETaM HayaJIbHOM MIKOJIBI.

K-2. Cnocoben
BBEIOMPATH u
UCTIOTB30BaTh
MeJarorndecKue
TEXHOJIOTHH TUTST
JOCTHKCHHS
TUTAHUPYEMBIX
pe3yNbTaTOB OOYYCHHUS
o OCHOBHOU
0011e00pa3oBaTebHON

IporpaMMe Hav4aJIbLHOTO
obmero oopa3oBaHus

3HaTh: COBpEMEHHBIC MEAArOTUYECKUE TEXHOJIOTUH; YCIOBUS BhIOOpa
MEIarOrMYeCKUX  TEXHOJOTMHA Ui JIOCTHKCHHS — IUTAHUPYEMBIX
pe3yNIbTaTOB OOYYEHHUS;, CHEHU(PHUKY WCIOIH30BAHUS COBPEMEHHBIX
MEIarOTMYECKUX TEXHOJOTHH B TMPEAMETHBIX 00JacTAX HAYaJIbHOTO
oOpa3oBaHus; OCOOCHHOCTH OpraHM3alM W  OCYIIECTBICHUS
METOJMYECKOr0 OOecreueHus: y4eOHO-BOCITUTATEIBHOTO IpoIecca B
HavYaJIbHOM 00pa30BaHUM; COACPIKaHUE MPEAMETOB, MPENOIaBAEMbIX B
HaYaJbHOHM IIKOJIE, TEOPUI0O W METOAMKY OOYUYCHHS WM MIIAJIINX
IIKOJIbHUKOB.

YMeTh: OTOHMpaTh COBPEMCHHBIC IMEIarOTHUECKUE TEXHOJIOTHH C
ydeToM  crnenu(uKud  TpeaMeTHOW — 000acTH, BO3PACTHBIX U
WHIUBUIYAIBHBIX ~ OCOOEHHOCTEH,  0COoOBIX  0Opa3oBaTEIbHBIX
moTpeOHOCTEH  oOydaromuxcs;  MPUMEHSATh  OCHOBHBIC — BHUJBI
MEIarOTMYeCKUX  TEXHOJOTMHA Ui JOCTIDKEHHS — IUTAHUPYEMBIX
pe3yJIbTaTOB O0yUEHUS Ha HAYAJIBHOM CTYNIEHH 00pa30BaHusl.
Biamers: HaBBIKAaMHU pealu3allid COBPEMEHHBIX I1€arorH4eCcKuX
TEXHOJOTHH C€ yd4eroM cHenu(UuKd Y4eOHBIX MPEIMETOB U
WH/IMBUYaITBHBIX OCOOCHHOCTEH MIIAIIINX IIKOJIBHUKOB; METOIAMHU U
npreMaMu OOYYCHHSI M JTMAaTHOCTHKHU €Tr0 pe3yJbTaTOB B HaYaJIbHOUN
IKOJIE.

IK-3.
NPUMEHATH
COBpPEMEHHBIE
MH(POPMALMOHHO-
KOMMYHHKAITHOHHBIC
TEXHOJIOTHH B y4eOHOM
nporecce TUISE
JOCTHIKEHHS

TUTAHUPY €MBIX
pe3yabTaTOB OOYUECHHS

Cnocoben

3HaTh: COBpEeMEHHBbIE IU(POBBIE TEXHOJOTMH U OCOOCHHOCTH HX
WCIONb30BaHUsl B y4eOHOM Tipolecce; crneuuduky mNpUMeHEHUs
MH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX ~TE€XHOJIOTUH B HAYaJIbHOM
00pa3oBaHHH.

YMerh: MIPUMEHSTh COBpPEMEHHBIE UH(POPMALIMOHHO-
KOMMYHHKAIIMOHHbIE TEXHOJIOTUM B IUIAHUPOBAHMM M DeaTu3aluu
y4eOHOro mporecce Uil JOCTHKEHHS HEOOXOIUMBIX pPEe3yJIbTaTOB
o0OydeHusl Ha HaYaIbHON CTYIIEHU 00pa30BaHHUS.

Baaners: mMeronamMu HCIOJIB30BAHUS COBPEMEHHBIX HWH(OPMAIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJOTMH B Yy4eOHOM Mpollecce HayalbHOM
IIKOJIB JIJIs1 TOCTH KEHUS INIAHUPYEMBIX pe3yJIbTATOB 00YUEHHUSI.




3. Conepxxanue TMCUMIIMHBI
[. SJIEMEHTbBI JIOTKI
I. JMCKPETHASI MATEMATHUKA
MHO0:KeCTBO — OCHOBHOE NOHATHE Kypca mareMaTuMkH. [loHsATHE MHOXECTBa U DJIEMEHTA
MHOkecTBa. CriocoOwl 3amanust MHOKeCTB. [lomMHOXkecTBO. PaBHBIE MHOXKECTBA. YHHUBEPCAIBHOE
MHO>eCTBO. M300pakeHre OTHOIIEHUI MEKy MHOKECTBAMU TIPU MTOMOIIN KpyTroB Diinepa.
Oneparuu  HaJl MHOXKECTBAMHU: TepecedyeHue, OOBEAMHEHUE, BBIYMTAHHE, JIOMOJHEHHUE 10
yHuBepcanbHOro. CBoiictBa omeparuii. [loHaTtue pa30ueHWss MHOXKECTBA Ha IOMapHO
HETePECEKAIOIINECs TTOJIMHOXKECTBA (KJIACCHI).
Pa30Ouenne MHOXECTBa Ha KJIACCHI MIPH MOMOIIY OJJTHOTO UM HECKOJIBKUX CBOWCTB.
JlekapToBO YMHOXEHHE MHOXKECTB, €ro cBoMcTBa. M300pakeHHe neKkapToBa MPOU3BEICHUS IBYX
YUCJIOBBIX MHOKECTB Ha KOOPJIMHATHOM IIJIOCKOCTH.
KomOunaTopusbie 3agaum. IIpaBuia cymmbl U npousBeneHus. Pa3menieHus, NmepecTaHOBKU U
coueTaHus 0e3 MOBTOPEHHUIA, MTPaBHIIa TIOJICYETA UX KOJTMYECTBA.
MaremaTtuyeckue noHaTus. OcoOEHHOCTH MaTeMaTnueckux moHATHid. O0BeM U coaeprKaHue
noHsiTust. OTHOIIEHUS Po/a U BUJA MKy MoHITHsIMH. Kiaccudukaiys noHSITHH.
Onpenenenne MareMaTU4YecKoro moHsATusa. Bunbl onpenenenuii. CTpyKTypa OompenesieHusl uepes
pon u BuaoBoe oTinuue. OCHOBHbIE TpeOOBaHUS K TakuM olpeneicHusM. Mcnonb3oBaHue
onpeAeIeHU NOHATUI MPH PEIICHUH 3a7a4 Ha pacno3HaBaHue. OCTEHCUBHBIE U KOHTEKCTyalbHbIE
OIpEeJEICHUS.
MarteMaTu4eckne yTBepP:KIeHUsI M UX CTPYKTYpa. Bricka3pIBaHMs U BBICKAa3bIBATCIIbHBIC (DOPMBI.
KoHbroHKIINSA, AU3BIOHKINS, OTPHUIIAHWE BBICKA3bIBAaHWH M BbICKa3bIBaTeNbHBIX (opM. [IpaBuna
HaXO0XKJIEHUs 00J1acTeld NICTUHHOCTU COCTABHBIX BBICKA3BIBATEIIBHBIX (hOPM.
CTpykTypa BBICKa3bIBaHHUH, COJEpPXKAIIMX KBAHTOPHI; CIOCOOBI YCTAaHOBICHUS 3HAYCHUS
WCTUHHOCTHU TaKUX BBICKA3bIBAHUM.
[IpaBuna nocTpOeHUs OTPULIAHUS BBICKA3bIBAHUM PA3JIMYHON CTPYKTYPBI.
OTHOIIIEHHSI JIOTUYECKOTO CJICIOBAHUS U PAaBHOCUILHOCTH MEK/y BBICKA3bIBATEIHLHBIMH (hOpMaMHU.
HeoOxoaumeie u goctatounbie ycnoBus. CTpyKTypa Teopembl. Buabl yTBepKIeHUMN, CBI3aHHBIX C
JIaHHBIM.
Marematnueckue nokazarenbeTBa. [loHsTue ymosakmoueHus. [Ipocreiimme cxeMbl Oe1yKTUBHBIX
yMo3aKJIroueHui. Mcnonp3oBanye Kpyro Dumepa i1 IPOBEPKHU MPABMIBHOCTH YMO3AKIFOUECHHM.
Henonnas MHAYKIUS U aHATOTHUSL.
CyIHOCTh MaTeMaTU4YecKoro Joka3zarenbcTBa. CrocoObl JOKa3aTeslbCTBA, HCIOJIb3YEMbIE B
MaTeMaTHUKE.

II. SJIEMEHTDBI AJII'EBPBI
CoorBercTBus. [loHATHE COOTBETCTBUS MEXKIY 3JIEMEHTAMM JBYX MHOKeCTB. CrocoObl 3aaHus
coorBercTBUi. CoOTBeTCTBHE, OOpaTHOE JaHHOMY. B3auMHO OJHO3HAYHbBIE COOTBETCTBUS.
PaBHOMONTHBIE MHOKECTBA.
bunapHbple OTHOIIEHUS M MX CBoWcTBa. [loHATHE OMHAPHOIO OTHOLICHHUS MEXIY 3JIEMEHTaMH
onHOro MHOecTBa. CrocoObl 3ajjaHusi OMHAPHBIX OTHOIICHWH, WX CBOICTBa: pedieKCUBHOCTH,
CUMMETPUYHOCTb, AHTUCHUMMETPUUYHOCTb, TPAH3UTUBHOCTh. OTHOLIEHHE SKBUBAJIEHTHOCTH U €O
CBSI3b C pa30MEeHNEeM MHOKECTBa Ha Kiacchl. OTHOIIEHUE TOPSAKA.
Yucnosele ¢ynkiun. Onpenenenue uucioBod ¢yHkimuu. CrnocoObl 3agaHus  (QyHKIHA.
Bozpactanue u yobiBanue ¢ynkuuit. [Ipsimas u oOpaTHas nmpomopIHOHAIbHOCTH, UX CBOMCTBA U
rpaduku. Vcronp3oBaHHE CBONCTB NpsMOW M OOpaTHOM MPOMOPIUOHANIBHOCTU MpPU PEIICHUH
TEKCTOBBIX 3aJ[a4 Pa3IMYHBIMU CIIOCOOAMH.
YucnoBoe BbIpaskeHne, ero 3Ha4eHue. YnciaoBble paBeHCTBA U HepaBeHCTBAa. OCHOBHBIE CBOWCTBA
HUCTUHHBIX YMCJIOBBIX DPABEHCTB M HEPABEHCTB. BpIpakeHHE C NEpeMEHHOH (mepeMeHHBIMU).
OO6nacte ompeneneHus BbIpakeHHA. ToKAeCTBEHHbIE MpeoOpa3oBaHusi BblpakeHui. IlonsTHe
TOK]IECTBA.



YpaBuenus. Ilonsatue ypaBHEHHMs C OJHOM IIEPEMEHHOM M €ro peueHue. TeopeMbl o0
PaBHOCWJILHOCTH YPaBHEHUH.
HepaBencrBa. IlonsTue HepaBeHCTBA € OJHOW IIEPEMEHHOM M €ro peuieHue. TeopeMbl O
PaBHOCUIIBHOCTH HEPABEHCTB.

[II. SJIEMEHTBI TEOPUHN YN CEJI
N3 ucTopnu BO3HNKHOBEHHS U PA3BUTHS NMOHATHI HATYPAJIBHOI0 YUCJIA M HYJISA. 3apOXKICHHE
MOHSTHS YMCA. DTalbl Pa3BUTHUS MOHATHUS HATYPAJIBHOIO YKcia. BO3HMKHOBEHHE YKCIIa «HYJbY.
PasznuuHbIe TOXO0BI K TOCTPOEHUIO CUCTEMBI LIETBIX HEOTPHULIATEIBHBIX YUCE.
OTHOLIeHNS KBHBAJIEHTHOCTH U pa30MeHHe MHOMKECTBA Ha KJAcChl — OCHOBHOM MOAXO0J K
MOCTPOCHUI0 MHOKECTBA LeJIbIX HEOTPULATEIbHBIX YHceJl. TeopeTHKO-MHOKECTBEHHBIN CMBICIT
HATypaJbHOIO YMCIIA, HYJS M JEHCTBHI Haj uuciamu. HarypanbHoe yMcio kak oOIiee CBOWCTBO
KJIacCa KOHEYHBIX PAaBHOMOIIHBIX MHOXECTB. T€OpPETUKO-MHOKECTBEHHBIM CMBICI YHCIIA «HYJIb).
CMBICT OTHOLICHUH «PaBHO» U «MEHbIIE». TeopeTHKO-MHOXKECTBEHHBIH CMBICI apU()METHUECKUX
JICMCTBUM HaJ YMCIIAMH, 3aKOHOB CIIOKEHUS U YMHOKEHHs, IPABWJI BEIYUTAHUS YUCIIA U3 CYMMBI U
CYMMBI U3 YHCIIA, ICJICHUS CYMMBI Ha YUCIIO.
AKCHMOMATHYeCKOe TMOCTPOeHHe MHOKeCTBa  HATypajabHbIX uMced. Ilonarue 00
aKCMOMAaTHYECKOM METOJE MOCTpoeHHss Teopur. OCHOBHbIE NOHATHA M akcuomsl [leaHo.
OmnpeneneHue CIOXEHUs, CYIIECTBOBAaHHME U E€IUHCTBEHHOCTh CYMMBI (0€3 J/10Ka3aTeibCTBa);
TaONMUIIAa CIOXKEHMS; 3aKOHBI CJlOXeHus. OnperencHUe YMHOXKEHHS, CYyIIECTBOBaHUE U
€IMHCTBEHHOCTh Mpou3BesieHus (0e3 J0Ka3aTenbCTBa); TabIna YMHOKEHHUS; 3aKOHbl YMHOKEHHUS.
YIopsAa0YEHHOCTD U IPYTUE CBOMCTBA MHOKECTBA LIEIBIX HEOTPULIATENBHBIX uncen. OnpeaeneHue
BBIYMTAHUS U JICJICHUS, YCJIOBHS CYLIECTBOBAHMS PA3HOCTH M YacCTHOTO BO MHOJKECTBE LIEJBIX
HEOTPULIATEIIBHBIX YHCEI, UX €JUHCTBEHHOCTb. HEBO3MOKHOCTS J€IIEHHs HA HYIIb.
[TonsiTHE OTpE3Ka HATYPATBHOIO Psifia YACET U CUETA SJIEMEHTOB KOHEYHOIO MHOKECTBA.
Teopus yncen — 0CHOBA BLIYHCIUTEIbHBIX 1eHCTBH.
3anuce 4YHceJ M AJTOPUTMbI JEHCTBHH HaJA MHOIO3HAYHBIMM 4ucaamu. M3 wucropun
BO3HUKHOBEHUS U PAa3BUTHUS CIIOCOOOB 3alUCH LIEJIBIX HEOTPHUIATENbHBIX yncen. [IoHsITHe cucTeMsl
curciieHus. [103MIMOHHBIE U HENO3ULIMOHHBIE CUNCIICHUS.
[To3uLIMOHHBIE CHCTEMBl CUHCIEHHS, OTJIMYHbIE OT JIECATHUYHOM: 3aluCh YUCEN, apupMeTHYECKUE
JIEUCTBUS, IEPEXOJ] OT 3aMUCH YUCEN B OJJHON CUCTEME K 3alIUCH B IPYTOM.
3anuch M Ha3BaHMUs YUCENl B JICCATUYHOM CHUCTEME CUUCIICHHUS. AJTOPUTMBI apHU(PMETHUYECKUX
JNEUCTBUI HAJlT MHOTO3HAYHBEIMH UHMCIIAMHU B DTOM CHCTEME.
JeJMMOCTh Le/IbIX HeOTPHUATEeNbHBIX Yncell. [oHsaTHe OTHOIIEHUs 1eTUMOCTH, €r0 CBOMCTBA.
JenumocTh CyMMBI, Pa3HOCTH, NPOU3BEACHHUS LENbIX HEOTpULATENbHbIX uyucen. Ilpu3Haku
IenuMocTH Ha 2, 3,4, 5,9, 25 B ICCATUUHON CUCTEME CUMCIICHHS.
PanunonanbHbie yucaa. [louarue apodu 1 MOJOKUTENBHOTO pallMOHAIBHOTO uncia. OnpeaeneHue
apu(METHYECKUX JIEHCTBUI HaJl MOJOKUTEIBHBIMU PAIlMOHAIIEHBIMU YUCIIAMH. 3aKOHBI CIIOKEHHS
1 yMHO€HHs1. CBOMCTBA MHOKECTBA PALIMOHAIIBHBIX YHCEI.
Hecartuunblie qpoOu. AITOpuTMBI apUpMETUIECKUX TEHCTBUIA Ha/l HUMH.
PanmonanpHble yKciia Kak 0€CKOHEUHbIE IECATUUHbIE TIEPUOTUUYECKHE IPOOH.
JeHcTBUTEbHbIE 4HcIa. Henocraro4HOCTh IMOJOKUTENBHBIX JIEHCTBUTENBHBIX YHCEN I
U3MEPEHMsI JUIMH OTPE3KOB. JlecATMUHOE W3MEpEeHHE UIMHBI OTpe3Ka. BBeaeHue nNOHATHSA
MIOJIO)KUTENBHOTO  JEHCTBUTENBHOrO uuciaa. OTHOIIEHHS W ONEpallud Ha  MHOYKECTBE
MTOJIOKUTENBHBIX JEHCTBUTEIBHBIX 4YnCel. MHOXECTBO NIEUCTBUTENBHBIX YHCEN, €r0 OCHOBHBIC
CBOMCTBA.

IV. 9JIEMEHTBI TEOMETPUU 1 BEJIMYNHBI
I'eomeTrpnueckne ¢purypnsl Ha miaockocTu. lloHarue reomerpuyeckoil ¢urypsl. Boimykisie u
HEBBINyKIIbIe (purypbl. OObeaMHEHUE, IEpeceueHe, BEBIYUTaHUuE QUryp.
[TonsTue mpeobpazoBanus reomeTpuyeckoit purypsl. J[BrkeHus, ux cBoiictBa. PaBeHcTBO duryp.
Bunsl nBrxeHnit (mapajuienbHbIi epeHoc, eHTpajabHas U oceBasi cUMMeTpus). ['omoTteTus.



OcHOBHBIE CBOWCTBA OTpE3Ka, yIia, TPEyroJlbHUKA, YeTHIPEXYTOIbHIKA, TapajienorpaMma, pomoa,
IIPSAIMOYTOJIBHUKA, KBa/IpaTa, TPAIELHH, OKPY>KHOCTH, KpyTa.

3anaun Ha noctpoeHue. OCHOBHBIE 33]a4M Ha MOCTPOECHUE, PEIIAEMBbIE C MOMOIIBI LUPKYJIS U
JIMHEUKH.

I'eomeTrpnuyeckue ¢GuUrypsl B NmpocTpaHcTBe. MHOINOIpaHHUK M €0 JJIEMEHTHI. BBINYKIBI U
HEBBIITYKJIBI MHOTOIpaHHUKHU. [Ipu3ma, NpsMOyTonbHBIM Napajuienenunes, nupamuaa, TUInHAP,
KOHYC, IIap, UX ONpeAesieHus M M300pakeHue Ha miockocTu. Teopema JI. Ditnepa. IlpaBuiibHble
MHOTOTPaHHUKH.

IIpaBuIBHBIE MHOTOTPAHHUKH.

Beau4uHbl U UX u3MepeHue. Pa3anuHble MOAX0AbI K BBEICHHUIO aIIUTUBHO-CKAJISIPHBIX BEIMYHH.
BennuuHsel, n3ydyaeMble B Ha4aJIbHOW IIKOJIE. ENMUHULIBI H3MEPEHUs BEIIMYUH.

I'eomerpuyeckne Benu4uHBL. ['€OMETpUYECKHE BEIMYMHBI, M3y4YaeMble B HAYAJIBHOM IIKOJE, MX
OIIpEJIEJICHUE, CBOMCTBA U IIPU3HAKH.

Jnuna otpeska u ee n3mepenue. [lonarue nnunel KpuBoi. JlnmHa okpyxHOCTH. [loHsATHE MIomanu
wiockoi  ¢urypsl. PaBHOcocTaBneHHocTh ¢uryp. TeopeMbl O IUIOMIAAM MPSAMOYTOJIbHUKA,
napajuiesorpaMmma M TpeyrojbHUKa. EJUHCTBEHHOCTH IUIOMAAM MHOrOyrojibHHMKa. Teopema bosn-
I'epBuna. IlonsTue miomanu KpuBonuHeitHON ¢Gurypsl. Ilnomans kpyra. IIpocreitue npudops
TSt m3Mepenus momasei. [loastue o0beMa mpoCcTpaHCTBEHHOTO Tea.

4. TeMaTH4YeCKHIi IJIaH

Ne Paszgensr u
/m TEMBI

Bcero
4acor
Jlexknuu
CemMuaantr
[TpakTuuec-
KUE 3aHATUS
TTaGonaTon-
CaMocCTOST.
nabora

1. I cemectp

MecTo 1 3HaYCHHE Kypca MaTEMaTHKH B CHCTEME
MOJTOTOBKU yUUTENsI HAYaJIbHBIX KJIacCcoB. MHOXeCTBO
— OCHOBHOE MOHSATHE TEOPUU MHOXKeCTB. CIIOCOOBI ero
3agaHusl. OTHOIICHUS MEXIYy MHOXKECTBAMH.
OO0beAHEHHUE, TIEPECeUCHNE MHOKECTB.

2. BrrunTanue, 1onosiHeHHe NOIMHOXKECTBA /10
MHO’K€ECTBA, IEKapTOBO YMHOKEHNE MHOXKECTB. 4 2 0 2 0 0
Pa3z0neHne MHOKeCTBa Ha KJIacChl.

3. Matemaruueckue nouarus. O6beM u coaepkaHue

NOHATHA. OTHOLIEHUS MEXKIY NOHATHIMMU.
Omnpenenenust noHATHH. TpeOoBaHUS K ONpeaeIeHUSIM
MIOHATUM.

4. Bricka3biBaHus U BhICKa3bIBaTeIbHbIE (DOPMBI.
KoHnbroHKIINSA, AM3BIOHKINS, OTPULIAHUE BBICKA3bIBAHUMN
U BbICKa3bIBaTeNbHBIX (opM. OOIaCTh HCTUHHOCTH
COCTaBHBIX BBICKA3bIBATEIbHBIX (POPM.

5. [Ipennoxxenus ¢ kBantopamu. [IpaBuia nocrpoeHus
OTPHULIAHMS BBICKA3bIBAHUM PA3JINYHON CTPYKTYPBI.

6. OTHOLIEHHSI TIOTUYECKOTO CIeI0BAaHUS U
paBHOCHIIbHOCTH. Heo0xoauMble U 10CTaTOYHbIE
ycnoBusi. CTpykTypa TeopeMbl. Buasl yTBepKaeHHi 1o
OTHOLLIEHUIO K JAHHOMY.

7. VYMo3akaroueHns, uxX BuAabl. OCHOBHBIE CXEMEI
I[eI[yKTI/IBHLIX yMO33KJIIO‘I€HHI>i.

8. CyIIHOCTh MAaTEMATHYECKOTO JI0KA3aTeJIbCTRA. 4 2 0 2 0 0




CrniocoObI JOKa3aTenbCcTBa, HCIOIb3yeMble
B MaTEMaTHKe.

CootsercTBusa. CriocoObI 3a1aHNUsI COOTBETCTBHUIA.
B3anmuo onHo3HauHbIe cOOTBETCTBHSA. COOTBETCTBHE,
00paTHOE TAHHOMY.

10.

BI/IHapHBIe OTHOIIICHHUA U UX cBoMcTBa. OTHOIICHUS
OKBUBAJICHTHOCTH U TIOpsAAKA.

11.

KomOunaropssie 3agauu. [IpaBuna cymmsl 1
npousBeneHus. PazMenienus, nepecTaHoBKU U
coueTaHus 0e3 NOBTOPEHU, IpaBuiIa MoJcUeTa UX
KOJINYECTBA.

12.

IT cemecTp

Oyukunu. Yucnosas pynkuusa. Criocodbl 3ajaHus
¢yukuuii. Bospacranue u yosiBanue Gpynkuuii. [Ipsmas
1 o0paTHas MpONOPLUOHATILHOCTH, UX CBOMCTBA U
rpaduku. Vcnonap3oBaHue CBOUCTB NPsIMON M 0OpaTHOM
IIPONOPLUMOHATILHOCTH MIPU PEIIEHNUN TEKCTOBBIX 3a/1a4
Pa3IMYHBIMH CIOCOOAMHU.

13.

YucrioBoe BbIpaKEHHE U €ro 3HaueHue. Yucnossie
paBeHCTBa 1 HepaBeHCTBA. CBONMCTBA UCTUHHBIX
YHUCJIOBBIX PABEHCTB U HEPABEHCTB. BhIpaxkeHue ¢
MIEPEeMEHHO (MepeMEHHBIMU ), ero 00J1acTh
onpezenenus. ToxnecTBEHHbIE TPe0Opa30BaHUS
BbIpaxkeHuil. ToxaecTBa

14.

VYpaBHeHus. YpaBHEHUE C OJTHON MTEPEMEHHOM.
PaBHOcuiibHBIE ypaBHEHUS. TeopeMbl O paBHOCHIBHBIX
ypaBHEeHUAX. CUCTEMBI U COBOKYITHOCTH YpaBHEHUH C
OJHOM NEPEMEHHOM.

15.

HepagenctBa. HepaBeHCTBO ¢ 0HOM TEpEMEHHOM.
PaBHOCUnbHBIE HEpaBeHCTBA. Teopemsl 0
PaBHOCUJIBHBIX HepaBeHCTBaX. CHCTEMBI U
COBOKYITHOCTH HEPABEHCTB C OJJHOM MEPEMEHHOIA.

16.

KpaTkue cBeeHus 0 BOSHUKHOBEHHH MOHATHS
HATypaJIbHOTO YKCJIa U HyJIsl. PaznudHbie moaxoabl K
MOCTPOCHUIO MHOYKECTBA 1IEJIBIX HEOTPUIIATENbHBIX
yucesn. OTHOIIEHUS! YKBUBAJICHTHOCTU U pa30ueHne
MHO>KECTBA Ha KJIACCHI — OCHOBHOM IOAXO0 K
MTOCTPOEHUIO MHOKECTBA LIEIBIX HEOTPUIIATEIIbHBIX
yrcelnl. TeopeTuko - MHO)KECTBEHHBII CMBICI
HATypaJIbHOTO YUCJIa U HYJIs. TeopeTuko-
MHO>KECTBEHHBIH CMBICIT OTHOILIEHUH «PaBHOY,
«00BIIIEY», «MEHBIIIE» HA MHOKECTBE LETBIX
HEOTPHIIATEIILHBIX YHCEII.

17.

TeopeTnKo-MHOXECTBEHHBIN CMBICII CyMMBI, €€
CYyILIECTBOBaHUE U €MHCTBEHHOCTh. CBOICTBA
cinoxxenus. OnpeneneHne pasHoCTH B KOJIMYECTBEHHON
TEOPUH U Yepe3 CyMMy. TeOpEeTUKO - MHOXKECTBEHHBIN
CMBICJI ITIPABHWJI BEIYMTAHUS YHUCIIA U3 CYMMBI, CYMMBI U3
4YHUCJIA U JP.

18.

Ornpeenenns MPOU3BEICHUS B KOJTHYECTBEHHOM
TEOpHUH U uepe3 cymmy. Ero cymiecTBoBanue u
€IMHCTBEHHOCTh. 3aKOHBI YMHOXEHHMs. OnipeneneHue




YaCTHOTO B KOJIMUYECTBEHHOM TEOPHUH U Uepe3
npousBegieHrue. TeopeTUKO-MHOKECTBEHHBIN CMBICIT
npaBUJI JCJICHHA.

19.

[TonsiTHE 00 AKCMOMATHYECKOM METOJIE TOCTPOCHMUSI
TEOpUU. AKCUMOMATUYECKOE ITOCTPOEHUE MHOKECTBA
HaTypajbHbIX yncen. Akcuomsl [leano.

CrnoxeHue B aKCHOMaTUYECKOM TEOpUH, €TO
CYILIIECTBOBaHHUE U €IMHCTBEHHOCTh, 3aKOHBI CII0KEHHUSI.

20.

YMHOKEHUE B AKCHOMATUYECKOU TEOPUH, €TO
CyIIECTBOBAaHUE U €IMHCTBEHHOCTh, 3aKOHBI CIIOKEHUS.
YnopsaoueHHOCTh MHOKecTBa N. Meton
MaTeMaTUYECKOW MHIAYKIHUU.

21.

Brrunranue u neneHre B akCHOMaTHYECKOW TEOpUHU
HAaTypaJbHOI'O YKCJIA. Y CIIOBUS CYLIECTBOBAHUSA
Pa3HOCTH ¥ YaCTHOI'O BO MHO>KECTBE LIEJIBIX
HEOTPULIATENIbHBIX YNCET, UX €JUHCTBEHHOCTb.
HeB03MOKHOCTD JI€JIEHUS] HA HYJIb.

22.

CBoiicTBa MHOKECTBA HaTypaibHbIX uKcel. [lonsTue
OTpe3Ka HaTypajbHOIO Psijia YMCe U cuéTa 3JIEMEHTOB
KOHEYHOT'O MHOKECTBA. JIeJIeHHuEe C OCTaTKOM.

23.

Teopust ynucen — OCHOBA BBIYUCIUTEIBbHBIX JECHCTBUM.
W3 nuctopuu BOSHUKHOBEHUS M Pa3BUTHS CIOCOOOB
3alMCH LIEJIBIX HEOTpUIATENbHbIX yKcenl. [lonsTue
cucTtemsbl curcieHus. [103MMOHHbBIE U HEIO3ULIMOHHBIE
CUHUCIICHHUS. 3aMUCh U Ha3BAHUE YHUCEN B JECCATUUHOU
cucreme cuucieHus. [lo3nnrnonable CUCTEMBI
CUHUCIICHUS], OTIIMYHBIE OT JIECATUYHOM: 3alIUCh YHCEII,
Iepexo OT 3aIllMCH YHCEII B OJTHOM CHUCTEME K 3aIlMCH B

JIPYTOM.

24.

CroeHHe U BEIUUTAaHUE MHOTO3HAYHBIX YHCEI B
JECATUYHOMN M IPYTUX TO3UITMOHHBIX CUCTEMAX
CUHUCJICHUSL.

25.

VYMHOXEHHE Ha CTEIICHb JACCATH, OJHO3HAYHOI'O YHCJia
Ha MHOI'O3HAYHOC€ M MHOI'O3HA4YHOI'O 4K CJia Ha
MHOI'O3HA4YHOC B HGCHTHHHOﬁ U Jpyrux nmo3muuOHHbIX
CHUCTEMAaX CUHHUCIICHUA. HCHGHI/IG MHOT'O3HAYHBIX YHUCECII B
,I[GCHTH‘IHOﬁ " IPYIruXx MO3UIUOHHBIX CUCTEMAX
CUYHUCJICHUSI.

26.

OTHOIIEHHE JETMMOCTH Ha MHOXKECTBE IEJIBIX
HEOTPUIATENBHBIX urces. CBOWCTBA OTHOIICHHUS
JICITUMOCTH. JIeTMMOCTh CyMMBI, Pa3HOCTH H
npousBenenusd. [Ipuznaku genumoctu Ha 2, 3, 4, 5, 9,
25.

27.

IIpocTsle u cocTaBHBIE UnCa, UX CBOKCTBA. Pemero
Oparocena. beckoHeUHOCTh MHOXKECTBA MPOCTHIX
yrcen. OCHOBHAs TeopemMa apu(pMeTHKH.

28.

Haunmensiee obmiee kpaTHOE U HAUOOJIBITUN 00NN
JIEJUTEINb YMCEN; UX OCHOBHBIE CBOMCTBA. [Ipr3Hak
JIEIMMOCTH Ha cocTaBHbIe uncia. HaxoxneHnue
HauOO0JIbIIEro OOIIETro AeTUTENs U HAMMEHBIIIETO
00111er0 KPaTHOTO JJAHHBIX YUCEN C UCTIOIB30BAHHEM HX
KaHOHHMYECKOI0 pa3yiokeHus U asiroputMa EBkinaa.




29.

III cemecTp

Pacmmmpenue nonsarus uucna. Lenoe uncino. CoiicTBa
MHOXKECTBA LEJIbIX YUCLCII, €0 TCOMETPUICCKAA
MHTepnpeTanys. BBeneHne NoHATUS MOJIOKUTEIBHOTO
paLMOHAIIBHOTO YHUCJIA.

30.

ApI/Iq)MCTI/ILIeCKI/IC onepanru Haa IMOJTOXUTEIIbHBIMU
panrOHaJIbHBIMHU YK CJIaMH, UX CBOICTBA.

31.

Jecsatuunblie poOH U apupMeTHUECKHUEe OTIepaIlui HaJl
HumH. [IpeoOpa3oBanre 0OBIKHOBEHHBIX Ipobeii B
JeCSITUUHBIE. 3anuch OOBIKHOBEHHOU IpOOH B BHIE
KOHEYHOU J1ecITUYHOM. [IoHsATHE mpoLieHTa.

32.

beckoHeuHble nepruoanyecKue Ipoodu, UX 3alKch B BUE
O0OBIKHOBEHHBIX JIpoOeil. PannoHanbHbIe yncia Kak
0eCKOHEUHbIE IeCITHYHBIE IEPUOIHUECKUE TPOOH.

33.

[HeiictBurenbHble yncia. HemocratoyHOCTh
MOJI0KUTEIBHBIX TEUCTBUTEIILHBIX YMCEH JJIs
W3MEPEHUS JIUH OTPE3KOB. [lecITHUHOE n3MEpEHNE
JUIMHBI OTpe3Ka. BBeeHre MOHATHUS [TOJI0KUTEIBHOTO
JIEHCTBUTENLHOTO Yucia. OTHOIICHUS U OTepalliy Ha
MHOKECTBE MOJ0KUTEIBHBIX JEHCTBUTEIBHBIX YHCE.
MHO€eCTBO IEUCTBUTEIILHBIX YHCEN, €0 OCHOBHBIE
CBOICTBA.

34.

['eomeTpryeckue NOHATHUS, U3yYaeMble B LIKOJIE.
OnpeneneHus, CBOWCTBA, IPU3HAKU OCHOBHBIX (GUTYP
(Jry4, OTpe30K, YroJj, TPeYroJbHUK YEThIPEXYTOIbHUK
(Tpamernus, napasienorpamMm, IpSMOYTOJIbHUK, poMO,
KBaJIpar), JIOMaHasi, N-yrojJbHUK, OKPYKHOCTb).

35.

[Toctpoenue reoMeTpudecKux GUryp mpu MOMOITH
LIUAPKYJIS U JIMHEHKH.

36.

[TpeoOpa3zoBanus reomeTpuueckux Guryp (ocepas u
LEHTpajIbHasi CHMMETPHsI, TOMOTETHS, TBUKCHHE).

37.

CrniocoOb1 n300paskeHus! MPOCTPAHCTBEHHBIX (QUTYp Ha
wiockoctu. [lapanienpHoe NPOEKTHPOBAHUE.

38.

Onpenenenus, CBOWCTBA, MPU3HAKH OCHOBHBIX
CTepPEOMEeTPUIECKUX GUryp (MHOTOTPAaHHUK, IPH3MA,
IUPaMUJA, AP, KOHYC, HUIHHID).

39.

Paznuunbie IoAXO0AbI K BBEACHHUIO aJJUTUBHO-
CKaJIIPHBIX BCIIWYMH. I[CﬁCTBHSI Haa BCJIIMYHUHaAMMU.
Benuuunbl 1 ux HU3MCPCHUC. E,IlI/IHI/II_II:I HU3MCPCHUA
BCJIMYHH. CTaH}lapTHI)IG CAWHUIBI JJIMHBI, MAaCChI,
BPEMCHU: OTHOMICHUSA MCIKIAY HUMU,; HCTOPUSA UX
BO3HUKHOBCHUNA. BGJ'II/I‘-II/IHI)I, HN3y4acMbIC B HaYyaJIbHOU
HIKOJIC.

40.

['eomeTpuyeckure BeITMYMHBI, U3y4aeMble B HAYaIbHON
LIKOJIE, UX ONPEIEIICHUE, CBOMCTBA U NTPU3HAKH. [[nuHa
OTpe3Ka, €€ OCHOBHBIE CBOMCTBA. MI3MepeHne NIHHBI
orpeska. [lonarre mmHbl KpUBOM. JlJIMHA OKPYKHOCTH.
EnuHuipl 1uHbL, OTHOIIEHUSI MEK1y HUMH. Benmnunna
yIyia 1 €€ U3MEpEHHUeE.

41.

[Tnomane mockoi Gpurypsl. PapHoBennkue n
paBHOCOCTaBieHHbIE GUryphl. CriocoObl H3MEpEeHuUs
mwiomanei ¢puryp. [anerka. [Torsitue o0béMa




MIPOCTPAHCTBEHHOIO TEJIA.

42. | Bpewms, Macca 1 uX U3MepeHue. 3aBUCUMOCTH MEXKITY 6 P 0 4 0 0

BEJIMYMHAMU.
43. | [logrotoBka K 3K3aMeHY 27 0 0 0 0 27
44. Hroro 252 {102 | 0| 102 | O | 48
5. Buabl o0pa3oBaTe/IbHOM AeSITeIbHOCTH
3aHATHSA JEKIIUOHHOT0 THIA
I cemectp

Jlekuua Ne 1-2. Dnemenmuvr meopuu muoocecme. MaremaTuka Kak CpPEJICTBO PEIICHUs
IIPUKJIAJHBIX 3aJa4 U YHMBEPCAJIbHBIA S3bIK HAayKu. MecTO M 3HAUY€HUE Kypca MaTEeMaTHKU B
CUCTEME MOATOTOBKU YUWTENsl HaudajabHbIX KiaccoB. OCHOBHbBIE MOHSTHUS TEOPHUH MHOMKECTB.
OtHomeHust Mexay MHoxkecTBamu. Omepaiyu HajJ MHOXKECTBAaMH: IepeceueHHe, OObeAUHEHHUS,
BbIUUTaHUE (JOIOJIHEHUE MOJAMHOXKECTBA A0 MHOXECTBA), I€KAPTOBO YMHOXKEHUE, pa30MeHne Ha
KJIACCBI.

Jleknus Ne 3-4. Mamemamuueckue nonamus. O0beM U cojepkanue NOHATHS. OTHOIICHUS
Mex [y nousatusmu. Onpenenenus noHatuil. TpeGoBaHuUs K onpeeneHUsIM MOHATHI.

Jlekmusi Ne 5-6. Bwickaswviéanusi u e6vickasvieamejbHvle ¢Gopmbl. BhICKa3pIBaHUE.
OnHoMecTHast BbICKa3bIBaTeIbHasA (hopMa (MpenuKar), onpeaeieHHas Ha MHoxkecTBe X. E€ o0macth
UCTUHHOCTU. KOHBIOHKIUS, TU3BIOHKIINS, OTPULIAHUE BBICKA3bIBAHUIN U BBICKA3bIBATEIbHBIX (OPM.
OO6nacTh UICTUHHOCTH COCTABHBIX BBICKA3bIBATEIBHBIX (DOPM.

Jlekmua Ne 7. [Ipeonoocenus ¢ «keanmopamu. KpaHTOp OOIIHOCTH ¥ KBaHTOP
cymectBoBanus. [IpaBuia mocTpoeHUs OTpULAHMS BBICKA3blBaHMM Pa3IM4YHON CTPYKTYPbI
(KOHBIOHKIINH, TU3BIOHKINU, TIPEUIOKEHUH ¢ KBAHTOPAMH).

Jlexkuus Ne 8-9. Omnowenus nocuueckoeo cnedoganus u pagnocuibHocmu. Teopembl
00 00J1aCTSIX UCTUHHOCTHU MPEI0KEHU M, HAXOAUINXCS B OTHOLIEHUH a) JIOTUYECKOTO CIIEI0BaHUS;
0) paBHOocuiIbHOCTH. HeoOxomumble u nocraTousble ycioBus. [lonsrue teopemsbl. CTpyKTypa
TeopeMbl. BUJibl yTBEpKIEHHI 110 OTHOILIEHUIO K JaHHOMY (00paTHOE, IPOTUBOIIOI0KHOE, 0OpaTHO
IPOTUBOIOJIOKHOE). 3aKOH KOHTPAIO3HLIUH.

Jlekuusa Ne 10. Vmosakaouenus. YMo3akimoueHus!, UX BUAbl. OCHOBHBIE CXEMBI 1€ IyKTUBHBIX
YMO3aKJII0UEHUH (IIPaBUIO 3aKIFOUEHUs, IPABUIIO OTPULIAHUS, IPABUIIO CHIUIOTHU3MA).

Jlekmusa Ne 11. Mamemamuueckoe oOoxazamenrvcmeo. CylmHOCTh MaTeMaTHYECKOTO
nokaszarenbcTBa. CrocoObl J10Ka3aTeNbCTBa, HCIHOJIb3yeMble B MaTeMaTHKe (MaTeMaTHYecKas
MHAYKLMSL, IOJIHAS UHAYKLHUSA, «OT IPOTUBHOIO»).

Jlekuus Ne 12-13. bunapnvie coomeemcmeus. buHapHble COOTBETCTBUS MEXAY dJI€MEHTaMU
MHO)kecTB X U Y. CrnocoObl 3ajaHusi COOTBETCTBHM. B3auMHO 0JHO3HAa4YHBIE COOTBETCTBUSI.
CootBeTcTBUE, 0OpaTHOE JAHHOMY.

Jlekmuss Ne 14-15. Funapunvie omHouieHus. buHapHBIE OTHOIICHMS M HMX CBOWCTBA.
OTHOLIEHMSI SKBUBAJIEHTHOCTH U NIOPSAKA.

Jlekuua Ne 16-17. Onemenmor xombunamopuxu. neMeHTh KomOuHatopuku. [IpaBuia
CyMMBI M Mpou3BeJeHUs. Pa3melieHus ¢ MOBTOpeHUsSMH M Oe3 MOBTOpeHUil, couyeraHus 0e3
ITOBTOPEHUM.

IT cemecTp

Jlekuusa Ne 1. Yucnosvie ¢pynxyuu. CrnocoOsl 3ananus pyHkuuii. Bo3pacranue u yOpiBaHue
ynkupii. Jinneiinas, kpagpatuanas (y=ax’) QyHKIHH, IpAMas U 00paTHas MPONOPIUOHAIBHOCTH,
uX cBOMCTBa U rpaduku. Mcnoab3oBaHue CBOMCTB NpsAMON U 00paTHOM MPONOPLUUOHATBHOCTH MIPH
pEIIEHNN TEKCTOBBIX 33/1a4 Pa3IMYHbIMU CIIOCOOAMHU.

Jlekuusa Ne 2. Hexomopvie nonamus anzebpwvi. YucioBoe BBIpaXKEHHE, €r0 3HAYCHHE.
YucnoBble paBeHCTBA W HepaBeHCTBAa. OCHOBHBIE CBOICTBAa MCTHHHBIX YHCJIOBBIX DPABEHCTB M




HEpaBeHCTB. BrIpaxkeHne ¢ mnepeMeHHON (mepeMeHHBIMHU). OOGJIacTh OINpEeNeIeHUs] BBIPAKECHUS.
ToxnecTBeHHble MpeoOpa3zoBaHus BelpakeHU. [lonaTue ToxaecTsa.

Jlekumsa Ne 3. Vpaenenus. Ilonstue ypaBHEHMs C OJHOW NIEPEMEHHOM U ero pemeHus. Teopembl
O PaBHOCHJIBHOCTH YPaBHEHH.

Jlekuusa Ne 4 Hepasencmea. lloHATHE HEpaBEeHCTBA C OJHOM NEPEMEHHOM M €ro pEIICHUS.
TeopeMbl 0 paBHOCHIIBHOCTH HEPABEHCTB.

III cemectp

Jleknust Ne 5. I3 ncropu BO3HUKHOBEHMS M Pa3BUTHUS IOHATUH HATYpPaJbHOTO YMCIIA U HYJIA.
Omnowenus 5K6u8aileHMHoCmuU U pasbueHue MHOXMCECmMEa HA K1ACCbl — OCHOBHOU
nO00X00 K NOCMPOEHUIO MHOJCECmMEa yeavlx HeompuyamenbHolXx yucen. TeopeTuko-
MHO>KECTBEHHBIN CMBICII YUCJIA «HYJIb», OTHOLICHUN «PAaBHO» U «MEHBIIIEY.

Jleknusi Ne 6. TeopeTMKO-MHOKECTBEHHBIM CMBICI CyMMBI. TeopemMa O €€ CylIeCTBOBAaHUU H
enMHCTBeHHOCTH. [IpaBuna ciokeHus. OmnpenencHHe pa3HOCTH B KOJIMYECTBEHHOW TEOPUEH H
yepe3 CyMMy. TeOopeTHKO - MHOKECTBEHHBIN CMBICIT IIPABUIJI BBIYUTAHUS YKCIIA U3 CYMMBI, CyMMBI
U3 4ucia u Jp.

Jlekuusi Ne 7. PasnuuHble ompeneneHuss NPOU3BENCHHS. TeOopeTMKO-MHOKECTBEHHBIM CMBICI
npousBeneHusd. TeopeMa O €ro CylmecTBOBAaHMM U €AWHCTBEHHOCTH. [IpaBuiia yMHOMKEHHUs
HaTypaJIbHBIX yncel. TeopeTHKO-MHOKECTBEHHBIM CMBICI YaCTHOIO U ITPaBUJI ICJICHHUS.

Jlekuua Ne 8. Axcuomamuueckoe nocmpoenue MHoNdCeCcmea HAMYpalbHblX HYucel.
[TonsiTe 00 akKCMOMATUYECKOM MeETOJe MOoCTpoeHusi Teopuu. OCHOBHBIE TOHATHS U AKCHOMBI
[Teano. Omnpenenenue ClI0XKeHUs, CYIIECTBOBAHUE U €IMHCTBEHHOCTh CYyMMBI (6€3 J0Ka3aTeabCcTBa);
TabJIMIA CII0KEHHUS; 3aKOHBI CII0KEHUS.

Jlekuus Ne 9. OnpezneneHre yMHOKEHHsI, CYIIIECTBOBAaHUE M €AMHCTBEHHOCTh Mpou3BeAcHus (0e3
JI0Ka3aTeNbCTBA); TaOMUIla YMHOMKEHHUS; 3aKOHbl YMHOXKEHUS. YTOpPSJIOYEHHOCTh U JApYyTue
CBOMCTBAa MHOXKECTBA LEJIBIX HEOTPULIATEIbHBIX YUCEL.

Jleknusi Ne 10. OnpeneneHve BbIUMTAHMS W JCJICHHS, YCJIOBHS CYIIECTBOBAaHUS DPA3HOCTH H
YaCTHOI'O BO MHOXKECTBE LIECJIBIX HEOTPULATENIBHBIX YUCEN, UX €IUHCTBEHHOCTb. HEBO3MOXKHOCTH
JICJICHUS Ha HYJIb.

Jlekuusa Ne 11. Jlenenue c ocratkom. [loHsATHE OTpe3ka HaTypaldbHOIO psiAa YUCEN U CUETa
3JIEMEHTOB KOHEYHOI0 MHOXeCTBA. CBOMCTBA MHOKECTBA HATYPAJIbHBIX YHCEIL.

Jlekuusa Ne 12. Teopusa uucen — ocHosa @wviuuciumenbHvix Oeticmeuti. W3 ucropun
BO3HUKHOBEHUS U Pa3BUTHS CIIOCOOOB 3alMCH LIETBIX HEOTPUIATENbHBIX yKcell. [ToHsTre cucteMbl
cuncieHus. [1o3unoHHbIE U HEMO3UIIMOHHBIE CYMCIIEHUS. 3allUCh U HA3BaHUE YHCEI B JECATUUHOM
cucteme cuuciieHus. [103UIMOHHBIE CHCTEMBI CUUCIIEHUS, OTJIIMYHBIE OT JECATUIHOM.

Jlekuua Ne 13. CrnoxeHue M BBIUMTAHHME MHOTO3HAYHBIX YHCEN B JECATUYHOM M JPYIrHX
MTO3UIIMOHHBIX CHCTEMAX CUUCIICHHUS.

Jlekuusa Ne 14. YMHOXEHME Ha CTENEHb AECATH; OJHO3HAYHOTO YHMCJIa Ha MHOIO3HAYHOE U
MHOTI'O3Ha4HOI'0 YKCJIa Ha MHOIO3HAa4HOE B JECATHYHOM M JPYTUX MO3UIMOHHBIX CHCTEMAX
CUMCIICHHUs. JleJeHue MHOTO3HAUHBIX YHCENl B JIECATHUYHOM U APYIHMX IO3UIMOHHBIX CUCTEMAaxX
cunciieHus. Jlenenre Ha OAHO3HAYHOE YUCIO 4uced, MeHbIux 90, He Menpmmx 90. [lemenue
MHOT'O3HA4HbIX YHCEIl Ha IABY3HAYHOE, TPEX3HAYHOE YHUCIIO.

Jexknusa Ne 15. Omuowenue Oeaumocmu. OTHOIICHUE ASIAMOCTH HAa MHOYKECTBE ILEIBIX
HEOTpULATENbHBIX yHcesl. CBOWCTBA OTHOUIEHMS AEIUMOCTH. JleMMMOCTH CyMMBI, pPa3HOCTH M
npousBenenus. [Ilpuznaku nenumoctu Ha 2, 3, 4, 5, 9, 25.

Jlekuusa Ne 16. [IpocTeie u cocTaBHBIC Yncia, UX cBoiicTBa. Pemeto Oparocdena. beckoHeUHOCTh
MHO’KeCTBa MPOCTHIX uncesn. OCHOBHas TeopeMa apu(PMETUKH.

Jlekuuss Ne 17. Haumensbiee oOmiee KpaTHOE M HauOONBIIMK OOLIMIM JenuTeNns 4ucel; HX
OCHOBHbIE cBoMcTBa. [lpu3Hak nenuMocTH Ha cocTaBHble yucia. Haxoknenue HauOosbLIETO
O0Ilero JenuTeNss M HAaMMEHBIIEro OOIero KpaTHOrO JaHHBIX YHCENl C HUCIOJb30BaHUEM HX
KaHOHHYECKOI0 pa3yIoKeHUs U airoputMa EBknmnaa.

ITI cemectp



Jleknus Ne 1. 3a0aua pacwupernus nouamus wucia M IMyTH €€ PEIICHUS B MaTEMaTHKE.
Pacuimpenue MHOXeCTBa LENIBIX HEOTpHUIATENbHbIX uKcel. OTpuUllaTeNbHbIE LEeNble 4YHucia.
CBoiicTBa MHOKECTBA IETBIX YHCET W WX T'€OMETpUYECKas MHTeprpeTanus. BBeneHue moOHATHS
MOJIOKUTEIHHOTO pallMOHANBHOTO uncia. [loHsTue npodu.

Jlekusi Ne 2. Payuonanvuvie uucaa. CIOXKEHUE TOJIOXHUTCIBHBIX PAIMOHATBHBIX YHCEI.
3aKkOHBI  CIIO)KCHHsA. BpluMTaHue Kak omnepanus, oOpaTHas CIOXKEHUIO. YMHOXKEHHE
MOJIOKHUTENBHBIX PAlMOHAJBHBIX YHCEN. 3aKkoHbl yMHOXeHHUs. Jlenenue. CBOMCTBa MHOXECTBa
MOJIOKUTENBHBIX PAIIMOHATIBHBIX YHCET.

Jlekmust Ne 3. /lecamuunvie Opo6bu u onepanuu Haj HUMU. [IpeoOpazoBanne OOBIKHOBEHHBIX
npobOeil B JecATHYHBIC. 3amuch OOBIKHOBEHHOW OpoOW B BUAEC KOHEYHOW necsaTHuHOM. [loHsTue
MIPOIICHTA.

Jlekuusaa Ne 4. FeckoHeunvle nepuoouyeckue OpodOuU, WX 3alUCh B BUJE OOBIKHOBEHHBIX
npoOeit. PaninonanpHbIC Yynciia Kak 0ECKOHEUHBIE IECSITUYHBIC TIEPUOIUIECKHIE TPOOH.

Jlekuuss Ne 5-6. Jleucmeumenvuvie uwucaa. HemocTaToOYHOCTh  IMOJOKUTEIBHBIX
JIEWCTBUTEIBHBIX YMCET T U3MEPEHHUS INTMH OTPE3KOB. JlecaTuuHOoe n3mMepenue otpeska. [lonsrue
UppaAIlMOHATTFHOTO YHcTa. beckoHeuHble AecaTU4YHbIe Hernepuoaudeckue apobu. CpaBHeHue,
CIIOKEHWE, YMHOXEHHUE, BBIYUTAHUE W JCIICHHE TOJIOKUTEIBHBIX JEHCTBUTEIBHBIX YHCE.
MHO0XeCTBO JI€WCTBUTENIbHBIX YHUCEI, €r0 OCHOBHBIE CBOMCTBA.

Jlekuuss Ne 7-8. Fazoevie ceomempuueckue nouwamus. ['eoMerpuyeckue NOHSTHS,
u3ydaemble B mkoje. OnpeneneHus, CBONCTBA, MPU3HAKH OCHOBHBIX (UTYyp (JTyd, OTPE30K, Yrod,
TPEYTOJIBHUK YETHIPEXYTONBHUK (Tpamemus, mapajjiesiorpaMM, MpsMOyTOJIbHUK, poMO, KBaapar),
JloMaHasi, N-yroJbHUK, OKPY>KHOCTB).

Jlekmusi Ne 9. [locmpoenue ceomempuueckux ¢ueyp npu nomowu YUupkKyis u
auHneuxu. lloHaTne 3amaunm Ha mocTpoeHue. BuIbl 3a7au Ha MOCTPOCHHUE B 3aBUCUMOCTU OT
Habopa MPUMEHSEMBIX WHCTPYMEHTOB. DJIEMEHTApHBIE W TPOCTEUINME 3a/Jauyd Ha TMOCTPOCHUE.
Drtarbl pelieHus 3a1a4 Ha MOCTPOEHUE.

Jlekmuss Ne 10. /lpeobpaszosanus ceomempuueckux ¢ueyp (oceBas WU ICHTpaJbHAS
CUMMETpPHUSI, TOMOTETHS, IBHOKCHHE).

Jleknust Ne 11. Cnocobwvl uzobpascenus npocmpancmeeuuvlx ueyp Ha NA0CKOCHMU.
[TapannensHoe npoekTupoBanre. CBOMCTBa MapaIeIbHOTO MPOEKTUPOBAHUSI.

Jlekmusi Ne 12. Ocnoenvie cmepeomempuueckue ¢ueypol. OnpeneneHus, CBOWCTBA,
MPU3HAKK OCHOBHBIX CTEPEOMETPHUECKUX (QUTYpP (MHOTOTpaHHUK, IPU3Ma, MUpaMHUa, map, KOHYC,
UAJTUHAD).

Jlekuus Ne 13. Paznuunvie no0xoovl K 66€e0eHUI0 A0OUMUBHO-CKANAPHBIX BElUUUH.
HeiictBug Haj BenuMurMHaMu. BenwuumHbl M uX u3MepeHue. EIUHUIBI U3MEpEeHUs BEIWYHUH.
CraHmapTHble €JMHMIIBI JIJTMHBI, MacChl, BPEMEHH: OTHOILICHUS MEXAY HHMH; HCTOPHUS UX
BO3HHKHOBEHUS. BennmunHbl, n3ydyaemple B HAYaIHbHOM MITKOJIE.

Jleknuss Ne 14-15. /[auna ompeska, €€ OCHOBHBIE CBOICTBa. M3mMepeHue UIMHBI OTpe3Ka.
[Tonsitne puuHbBl KpuBOMl. JlIMHA OKPYXHOCTH. EMWHMIBI MJIWHBI, OTHONIEHUS MEXIYy HUMH.
Bennuuna yria u e€ usmepeHue.

Jlexknusi Ne 16. I1nowaowv nnockoii ¢pueypor. Mepa mnomanau. OCHOBHBIE OTIPEICTICHHUS.
CrocoOpl  m3MepeHus Miomaneil ¢uryp. PaBHOBenWkHe W PaBHOCOCTABICHHBIE (UTYPEHIL.
Haxoxxnenue tuomazeil pasnuyHbeix GuUryp (MpSAMOYTOJIBHUK, MapajuielorpamM, TPEyTrOIbHUK,
Tpanenus, MpaBUIbHBII MHOTOYTOJIBHUK, KpyT). [Inomanas kpuBonauHeHo# ¢urypsl. [laneTka.
Jleknus Ne 17. Bpewmsi, macca U UX U3MepeHHe. 3aBUCUMOCTH MEK/y BEJIMUNHAMH.

3aHATHS CEMHHAPCKOI0 THIIA
[MpakTnyeckue 3aHATHS
Ha mpaktuueckux 3aHSATHSX MOBTOPSIIOTCS TEOPETUYECKUE BOIPOCHI, BBIMOIHSAIOTCS
nmpakThyeckue  3amanus. [Ipu TOBTOPEHWHM  TEOPETHYECKUX  BOMPOCOB  HCIOIB3YETCS
WHANBUAYAIbHO-PpOHTANIbHAS opMa pabOThI (CTYIEHT OTBEUAET y JOCKH, OCTAIBHBIE CIYIIAIOT U



B cllyyae HEOOXOJIUMOCTH JOMOJHSIIOT U MOIPABISAIOT), a TaKKe MHIUBUAyalbHas (IpoBepoyHast
pabota B (opMe KOMIBIOTEPHOTO TECTUPOBaHMS WIM B (opme nHcbMEeHHON pabotsl). [lpu
BBITNIOJTHEHUH MPAKTUYECKUX 3aJaHUN MCIIONIB3YIOTCSI OTBETHI Y JOCKH, KOMMEHTHUPOBAHHBIE OTBETHI
C MecTa, rpymnmnoBas pa0oTa, UHOUBUAyaJdbHas paboTa (IpoBepouHas B (opMe KOMIBIOTEPHOIO
TEeCTUpOBaHUs). Bce 3aHATHS mNpeamnonararoT BKIIOYEHHE CTYJCHTa B WHTEPAKTUBHYIO (GOpMy
paloThI, COCTOSIYIO B Cpa3y MPOBEPSEMOM PELICHUU HEKOM MaTeMaTUYeCKON 3a1a4H.

3apaHus 1018 NPAKTHYeCKUX pador
JIureparypa

1. JlaBpoBa H.H. 3amayHuk-mpakTUKyM MO MareMmartwke: y4de0. mocoOue sl CTYJIeHTOB-
3aounnkoB [-III kypcoB ¢ak. memarorukd M METOAMKH Had. OO0ydYeHHs mea. WH-TOB /
H.H.JIaBposga, JL.II.CroiinoBa.— M. : IIpocBemenne, 1985.

2. CroitoBa JLII. Matemaruka: y4yeOHUK Juis CTYJIEHTOB By30B mo cneu. «llemarormka u
MeToAunKa HadanbHOro oopazoanusy» / JLII. Croiinosa. — M. : Akanemust, 2007.

3. AcconoBa H. B. MartemaTuka: Marepuainbl K IPaKTHYECKUM 3aHATHUSAM ISl CTYJIEHTOB
cnermanbHOoCcTH 031200 «Ilemaroruka u MeToIMKa HAYAILHOTO 00pa3oBaHUs /

H. B. AcconoBa; Cmou. roc. yH-T. — Cmonenck: U3n-so Cmonl'V, 2008.— 56 c.

4. H.B. AcconoBa. M3yuenue kypca MaTeMaTUK: MeToaudecKkrue peKOMEHIAIuH )i CTYACHTOB
(axynpTeTa HAYAIBHOTO U crienuanbHoro oopasoBanus. — Cmonenck: CI'TIY, 2001.— 36c¢.

5. AwmaroBa ['.\M. u ap. Maremartuka. YnpaxHeHUs U 3a/1a4i: y4e0. mocoOne It CTY/I. BBICIIL.
neq. 3aBenenuil.— M.: 3a. nentp «Akanemusi», 2008.

6. 3amauyu A7 KOHTPOJIBHBIX paOOT MO MaTeMAaTUKE: I CTYACHTOB (pak. Had. KJIACCOB Ie]l. UH-
toB / JLII. CtoitnoBa u ap.; Mock. roc. OTKpbITHIH nef. uH-T. — M. : IIpocBemenue, 1993.

7. MaremaTuka: MaTepUalTbl K TPAKTUYCCKUM 3aHSATHUSAM U CAMOCTOSITEIHHOU paboTe Jyist
CTYJIEHTOB 3a04HOTr0 otaeneHus cnenuaibHocT 031200 «Ilegaroruka u MeToanKa Ha4YaIbHOTO
obpazoBanus»/ coct. H.B. Acconora; Cmor. roc. yH-T. — Cmonenck: M3n-Bo Cmonl'y, 2009. —
S2c.

8. MaremaTtuka: Marepuaiibl K MPAKTUYECKUM 3aHATHIM T10 pa3eny « IJEMEHTbI TE€OMETPUM IS
crynentoB mpodumns 050100.62 — «HauanpHOe 0Opa3oBanue u nHGopMaTHKay» (OakazaBpuar)
u cnerranbHOCTH 050708 — «Ilemarornka U MeToIMKa HAYAILHOTO 00pa30BaHUs /
CocraBurens H. B. Acconona; Cmoi. roc. yH-T. — Cmonenck: U3n-so Cmonl'y, 2011. — 52 c.

3aganuda K 3anaruam Ne 1-2
Tema: «31eMEHTBI TEOPUU MHOKECTBY.
I. Boripocs! it 3acinyiivBaHus:
1. ITonMHOXkK€ECTBO, paBHBIE MHOKECTBA.
2. OtHoleHus1 MexXay MHOXkecTBamu. Kpyru Diinepa.
3. O0bennuenre MHOXeCTB. CBolicTBa 00OBEIMHEHNS.
4. Ilepeceuenne MHOkecTB. CBOMCTBA NIEPECEUEHUS.
5. JIucTpuOyTHUBHBIE 3aKOHBI, CBSI3bIBAIOIINE ITEpECeUeHNE U 00beTUHEHNE MHOXKECTB (C
JI0Ka3aTeIbCTBOM).
II. 3apanus ans npaktuyeckoit padotel: u3 [5] NeNe 1.32-1.35, 1.38-1.41, 1.44-1.49 (c. 26-32)
3amanud K 3aHATHIO Ne 3
Tema: «371€MEHTBI TEOPUU MHOKECTBY.
I. Boripocs! it 3acinylivBaHus:
1. Pa3HOCTH MHOXECTB.
2. JlonosHeHHe MOJMHOXKECTBA JO MHOKECTBA. Y HUBEPCAIbBHOE MHOXKECTBO. 3aKOHBI 1€
Moprana ¢ J0Ka3aTeabCTBOM.
3. PazOuenue MHOXKeCTBa Ha KIIACCHI.
II. 3apanus ans npaktruyeckoi padotel: u3 [S5] NeNe 1.52, 1.60-1.62 (c. 26-32).

3axanue K 3aHaTuio Ne 4



Tema: «MaTeMaTUUECKHE TTOHITH.
1. Boripocs! a1 3acaylivBaHus:
1. ITonsaTHsg, 0COOEHHOCTH MATEMATHYECKUX ITOHITHH.
2. O0beM U coepKaHue TOHITHH.
3. OTHOIIEHUS! MEXAY MOHSATUSAMH.
II. 3amanus ans npakTuyeckoit pabotel: u3 [5] NeNe 2.58-2.63, 2.67 (c. 61-63).

3ananue Kk 3aHATHIO Ne 5
Tema: «OnpenencHust MaTeMaTUIECKUX OHITHIY.

1. Bonpocs! nnst 3acimymmBaHus:

1. sIBHBIE ONIpeENEHUS U HEABHBIE ONPENEICHMS, UX BUJIBIL.

2. TpeOoBaHusl K ONpENCIICHUSM MaTeMaTUYeCKUX TMOHATUH  (COM3MEPHMOCTD,

OTCYTCTBHE ITOPOYHOTO KPYTa, SICHOCTb) (C MPUMEPaAMHU).

3. Onpenenenue yepe3 poa ¥ BUIOBOE OTINYHE, €T0 CTPYKTYpA.
II. 3amanus ans npaktuyeckoil paboTel: u3 [5] NeNe 2.64-2.66 (c. 62-63), u3 [1] NeNe 332-345 (c.
64-66).

3ananue K 3aHaATHIO N2 6
Tema: «Bpicka3piBaHUs U BhICKa3bIBaTEIbHBIE (DOPMBDY).
I. Bonpocs! nns 3acimymmBaHus:
1. Onpenenenust KOHBIOHKIIMH, JU3BIOHKIINN, OTPUIIAHUS BHICKA3bIBAHUHN U
BBICKa3bIBATEIIBHBIX (DOPM.
2. Jloka3aTenbCcTBO TeOpeM 00 00JIaCTH HCTUHHOCTU KOHBIOHKIINH, TU3BIOHKIIUN U
OTPUIAHUS BBICKA3bIBATECIBHBIX (POPM.
II. 3amanus ans npakTHueckoi paboThl: u3 [5] NeNe 2.16, 2.20-2.22, 2.24, 2.26 (c. 36-37), u3 [1] Ne
No 193-203 (¢.38-39).

3ananus Kk 3ansaTusam Ne 7
Tema: «IIpennoxxeHus: ¢ KBAHTOpaMmu.
1. Boripocs! a1 3acaylivBaHus:
1.IlpennosxeHus ¢ KBAaHTOPAMH.
2.0npeneneHnue UCTUHHOCTH MPEJIOKEHNS C KBAHTOPOM.
3.IlocTpoenue OTpUIIaHUS TPEATIOKEHHS C KBAHTOPOM.
II. 3aganus ansa npaktuaeckoit padoTel: u3 [ 1] NeNe 220-233 (c. 44-47), NeNe 234-238 (c. 47-48).

3aganuda K 3anaTusam Ne 8-9
Tema: «OTHOILIEHHS JIOTHUECKOTO CJIEIOBAHUS U PABHOCUILHOCTI.
1. Boripocs! a1 3acaylivBaHus:
1. Onpenenenrie  OTHOLIEHUWWA  JIOTMYECKOTO  CIEAOBaHUS U PABHOCHIBHOCTHU
BBICKa3bIBaTENBHBIX (hopM. [Ipumepsl.
2. HeobxommuMoe 1 JOCTaTOYHOE YCIIOBUSI.
3. JlokazaTtenbCTBO TEOPEMBI O CBSI3M OTHOIICHHS JIOTHYECKOTO CIIEICTBHS M OOJacTH
WUCTUHHOCTH BBICKA3bIBATEIBLHBIX (OPM.
4. Jloka3aTelIbCTBO TEOPEMBI O CBSI3U PABHOCUIIBHOCTU BBICKA3bIBATENIbHBIX (DOPM U HUX
00J1acTeil ICTUHHOCTH.
5. CTpyKTypa TE€OpPEMBI.
6. Buzbl yTBepkIeHU 110 OTHOLIEHUIO K IAHHOMY.
II. 3amanus ans npaktuyeckoit padotel: u3 [1] NeNe 275-285 (c. 54-55), NoNe 288-293 (c. 47-48),
294-301 (c. 58-59).

3amanud K 3anaTuaM Ne 10
Tema: «YMO3aKIIOUCHUAY.



I. Bonpocs! ais 3aciyIuvBaHus:
1. /lenyKTUBHBIE YMO3aKIIOUEHHUS.
2. OcHOBHBIE TIpaBHJIa BBIBOJA JETYKTHBHBIX YMO3AKIIOUCHUN (IIpaBUjIa 3aKIIOUYCHUS,
OTPULIAHUS U CUJIOTHU3MA).
3. HepeykTuBHBIE yMO3aK/IIOUEHU (HENOIHAS MHIyKIUS, AaHAJIOTUA).
II. 3apanus ans npaktuyeckoi padotel: u3 [1] NeNe 346-349 (c. 67-70), NeNe 353-364 (c. 71-80).

3apanus Kk 3ansaTusim Ne 11
Tema: «MaTemaTH4eCcKo€e 10Ka3aTEIbCTBOY.
1. Bonpocs! nnst 3acimymmBaHus:
1. CyTb MaTeMaTHUECKOTO 10Ka3aTEIbCTBA.
2. MeToap! 1 cII0CO0BI MaTEMAaTUYECKOTO JOKA3aTEILCTBA.
II. 3amanus ans npakTudeckoi padotel: u3 [2] NeNe 1-10 mocne mynkTa «CriocoOsr
MaTeMaTUYECKOTO JIOKa3aTeIbCTBAY.

3aganuda K 3anaTuam Ne 12-13
Tema: «CoOTBETCTBHUA.

1. Boripocs! a1 3acaylivBaHus:

1. Onpenenenre OMHAPHOTO COOTBETCTBUS MEXIy MHOXKeCTBaMU X 1 Y.

2. Cioco0BbI 3aJaHU COOTBETCTBUIA.

3. B3anMHO 0ZHO3HAYHBIE COOTBETCTBHSL.

4. CooTBETCTBHUE, OOPATHOE JTAHHOMY.
II. 3amanus ans npaktudeckor padbotel: u3 [S] NeNe 3.1-3.4, 3.14, 3.16, 3.17 (c. 68-71), 3.31, 3.32,
3.35, 3.41-3.45 (c. 77-80).

3ananue k 3ansaTuio Ne 14-15
Tema: «brHapHBIE OTHOLIEHHUS U UX CBOMCTBA.
1. Bornipocs! a1 3acaylvBaHus:
1. /IBa onpeneneHus OTHOILICHUSI HA MHOXKECTBE X.
2. Crroco0bI 3aJaHNi1 OTHOIIIEHUH.
3. TpaH3UTUBHOCTb,  PEQIEKCHUBHOCTh, CHUMMETPHYHOCTh, AHTHCHUMMETPHUYHOCTH
OTHOIIICHUH.
4. OTHOLIEHUE YKBUBATICHTHOCTU. OnipeiesieHne, MPUMEPBHI.
5.CBsi3p OTHOIIEHHUS DSKBUBAJEHTHOCTH C pa30MEeHHEeM MHOXECTBa Ha KJAacChl.
dopMyIHpPOBKa TEOPEMBI, IPUMEPHI.
6. OTHOmIeHUE nopsaka. Onpenenenye, IpUMepBI.
II. 3amanus ans npakTudeckoit padotel: u3 [5] NeNe 3.46-3.52 (c. 85-86).

3aganue k 3anaTHIO Ne 16
Tema: «2neMeHTbl KOMOMHATOPHKI.

I. Bonpocs! nns 3acimymmBaHus:

1. IIpaBuiia CyMMBI ¥ IPOU3BEACHHUS.

2. Onpenenenue pasmMenieHus ¢ TOBTOpeHUsIMH. [Ipumepsl.

3. Onpenenenue pazMmeleHuii 6e3 nopropeHuid. [lpumepsi.

4. OmnpeneneHue nepecTaHoBOK 6e3 moBTopeHuit. [lpumepsr.

5. Onpenenenue coueranuii 6e3 nosropeHuit. [Ipumepsl.
II. 3aganus s npakTHuecKoi padboThI: ynpaxkHeHus u3 [2] mocie nyHkTa «lIpaBuia cymMMbl 1
IIPOU3BEICHUSY.

3amanue K 3aHATHIO Ne 17
Tema: «DneMeHTb KOMOMHATOPUKI).



I. Boripocs! it 3acinyivBaHus:
1. IlpaBuna cyMMbI U IPOU3BEACHUS.
2. Onpenenenue pa3MelieHust ¢ OBTOpeHUsIMU. PopMyiia AJis NOACYETA UX YUCIIA
C JI0Ka3aTeIbCTBOM.
3. Onpenenenue pazmMernienuit 6e3 nopropenuit. @opmyna ass moacyETa UX YnUCia
C JI0Ka3aTeIbCTBOM.
4. OnpeneneHue NepecTaHoBOK 0e3 moBTopeHuid. dopmyna Juis mojcuéra UX yucia
C JI0Ka3aTeIbCTBOM.
5. Onpenenenue coueranuii 6e3 nosTopeHuit. opmyna i NoAcuéTa UX Yuciaa
C JI0Ka3aTeIbCTBOM.
II. 3amanus ans npakTudeckoi padotel: u3 [1] NeNeNe 107, 108, 111-114 (c. 27-32).

II cemecTp

3aganue Kk 3aHsaTHIO Ne 1
Tema: «YucnoBast GyHKIHS.

I. Bonpocs! ais 3aciyluvBaHus:

1. Yucnosas pyHKUuUS.

2. Crioco0Os1 3amanust (rpaguk QyHKIUH).

3. OGnacTh onpeeeHus] 1 MHOYKECTBO 3HAUCHUM.

4. CBOICTBO MOHOTOHHOCTHU YHCJIOBON (DYyHKIIMH.

5. [IpsiMast mpomopIMOHATBHOCTD, €€ CBOMCTBA (C JOKA3aTEITLCTBOM).

6. OOpaTHasi MPONOPIUOHAIBHOCTD, €€ CBOMCTBA (C J0KA3aTEIILCTBOM).
II. 3amanus ans npakTHYecKoi paboThl: ynpakHeHus u3 [2] nocie myHkToB «[lonstue pyHKIMN.
Cnioco0Ob1 3amanust GyHkm» 1 «IIpsimast 1 oOpaTHasi IPOMOPIIHOHATIEHOCTI.

3agannda K 3aaaTuam Ne 2-4
UMEIOTCS B MeTonuueckoM mocooun [4]. KommbproTepHoe TecTrpoBaHue 1Mo Teme «BbipakeHus.
YpaBuenus. HepaBeHnctBay.

3aganuga k 3anaTusaM Ne 5-11
UMEIOTCS B MeToau4eckoM nocooun [3]. KommnbroTepHOE TeCTUpOBaHKE IO TeMaM « Y MHOKEHUE U
MOPSIIOK»; « BerauTanue u neneHue.

3apanuga k 3anaTusam Ne 12-14
MMEIOTCSI B METOINYECKOM Ttocoomw [7].

3amanuda K 3augaruro Ne 15
Tema: «OTHOIIEHNE TETUMOCTH.

I. Boripocs! it 3acinylivBaHus:

1. Onpenenenrie  OTHOIIEHUS  JEIMMOCTH, €0  NPOCTEHITME  CBOMCTBa  (C

JIOKa3aTelIbCTBaMu ).

2. JlenruMOCTh CyMMBI, Pa3HOCTH, IIPOU3BEACHHUS (C TOKA3aTEIILCTBAMHU ).

3. ®opMynIupOBKa MPU3HAKOB I€TUMOCTH Ha 2,3,4,5,9,10,25.

4. Jloka3aTenbCTBO 3TUX MPU3HAKOB.
II. 3amanus ans npakTuyeckoi padoTel: u3 [2]: Ne 1-7 mocne nmyHkTa « OTHOILIIEHUE IETUMOCTH U
ero cBorcTBay (c.157) u «lIpu3Haku 1eTuMOCTHY.

3aganuda K 3anaTuio Ne 16
Tema: «IIpocTbie 1 cOCTaBHBIEC YUCITAY.
1. Bornipocs! a1 3acaylvBaHus:
1. IIpocTeie U cOCTaBHBIC YMCIa U MX CBOWMCTBA (C JOKA3aTENbCTBOM JIFOOBIX ABYX U3
HUX).



2. Pemeto Dparocdena.
3. beckOoHEeYHOCTh MHOXECTBA MPOCTHIX YHCE (C JOKa3aTEIbCTBOM)
4. KanoHM4€eCKO€ pa3yioKeHUE YHCIa.
II. 3aganus ansa npaktuaeckoi padoTel: u3 [2]: Ne 1-4 mocne mynkra «[IpocThie uncnay.

3ananusn k 3ansatuio Ne 17
Tema: «Hanbonpmmii oOuii nenurens u HauMeHsblee oomee kpatnoe (HO u HOK)».

I. Bonpocs! nns 3acimymmBaHus:

1. O6mue aenuTenu ABYX YUCes, HAaMOOMBIIHIA OOIIUI IeTUTENh U €T0 CBOHCTBRA.

2. O01ee KpaTHOE IBYX YHCEJ, HAMMEHbIIIee 00111ee KpaTHOE M €T0 CBOMCTBA.

3. JlokazarenbCTBO TEOPEMBI O JIETUMOCTH Ha MPOU3BEACHHUE JIBYX B3aUMHO IMPOCTHIX

YHCET.

4. OcHOBHas TeopeMa apuPpMETHKH (C JOKA3aTEILCTBOM).

5. Haxoxnenne HO/l 1 HOK npu moMoiy KaHOHUYECKOTO Pa3IOAKEHHUS.

6. Anroput™m EBkinpa.

7. Teopembl, Ha KOTOPBIX OCHOBAH alropuT™M EBKIHAA (C T0KA3aTEIbCTBOM).
II. 3amanus ans npakTdeckoi padotsl: u3 [2] Ne 1-5 mocne mynkToB «Hanmenbliee odriee
KpaTHOE ¥ HAauOOJBIIHNI 00IHil genuTens» 1 «CrocoObl HaX0XKIEHUS HAauOOJIBIIIETO O0IIEeTO
JIEUTENS] 1 HAMMEHBIIIETO 00IIero KpaTHOTO YHCeID).

III cemecTp
3ananue k 3ansaTuio Ne 1

Tema: «Pacmmpenue MOHATHS YHCIIA.

1. Bornipocs! a1 3acaylivBaHus:
1. 3amaya pacmupeHus MOHATHUS YUCTIa U TyTH € pelIeHUs] B MaTeMaTHKe.
. MHOXECTBO TIIEJBIX YHUCENl — pacCHIMpPeHHE MHOXKECTBA IICJIBIX HEOTPHUIATEIHHBIX
YHCEL.

. TeopeTrko-MHOKECTBEHHAS TPAKTOBKA IIEJIOTO YHCIIA.
. OTpuiarenabHbIe TeNIbIe YUCIA.
. CBolicTBa MHOKECTBA IIEJIBIX YHCEI U KX T€OMETPUYCCKast HHTSPIIPETAIINS.
. [ToHsiTHE OOBIKHOBEHHOM IPOOH.
. OTHOIIEHUE paBEHCTBA APOOEH, €ro CBOMCTBRA.
. OCHOBHOE CBOICTBO JpOOH.
. [loHATHE MTONTOKUTETHHOTO PAIIMOHATIFHOTO YHCIIA.
II. 3amanus ans npakTudeckoit padotsl: u3 [5]: Ne 9.1 (a-x), 9.2 (a-n), 9.3 (a-6), 9.4 (a-0), 9.5(a),
9.8 (a-1), 9.9 (a-B), 9.13 (c. 180-183).

\S)
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3ananus K 3aHaTUsAM Ne 2

Tema: «IlonoxurenapHble pallioHaNIbHBIE yucia. X cymma u pa3HOCTb, yMHOXKEHHE U
JICJICHUE.
I. Bonpocs! nns 3acimymmBaHus:
. Onpenienenrie CyMMbl IOJIOKUTENBHBIX PAlIUOHATIBHBIX YHCEL.
. Teopema o Cy1eCTBOBaHUH U €AMHCTBEHHOCTH CYMMBI (C I0Ka3aTeIbCTBOM).
. 3aKOHBI CIIOKEHUS (C I0Ka3aTENbCTBAMU).
. OnpeneneHre OTHOLIEHUS «MEHbBIIIE» HA MHOYKECTBE MOJIOKUTEIbHBIX PAIMOHATIBHBIX

yrcen. CBOMCTBA ATOr0 OTHOIICHUS (C JOKa3aTEIbCTBAMH).

. OmnpeneneHue pa3HOCTH MOJIOKUTEIbHBIX PAIMOHATIBHBIX YHCE.
. TeopemMa 0 CyIiecTBOBaHUU M €JUHCTBEHHOCTH Pa3HOCTH (C 10Ka3aTEIbCTBOM).
. Onpenenenuie NPorU3BeACHUS MOJIOKUTEIBHBIX PAIUOHATIBHBIX YHCE.
. Teopema 0 CylIeCTBOBaHUM U €AMHCTBEHHOCTH NIPOU3BEACHHUS (C 10KA3aTEIBCTBOM).
. 3aKOHBI YMHOKEHHUS (C 10Ka3aTE€IbCTBOM).
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10. Onpenenenue 4acTHOTO MOJIOKUTEIbHBIX PALMOHAIBHBIX YHCEN.

11. Teopema o CyIIeCTBOBAaHHH M €IMHCTBEHHOCTH YaCTHOTO (C IOKA3aTEIILCTBOM).
I1. 3aganus s npakTHueckoi pabotel: u3 [2] Ne 1-6 nocne mynkra «Ilonarue npobu», Ne 1-4, 8-9
nociie myHKTa «lloouTenbHble paluOHaIbHbIE YHCIIA).

3ananus k 3aHaTuio Ne 3
Tema: «JlecsTuanbie Apoom».

I. Bonpocs! nns 3acimymmBaHus:

1. Ompenenenue qeCATHUHON TpoOH, e€ 3amuch.

2. CnoxeHue, BBIYATAHUE, YMHOKCHHE, JICJICHUE U CPaBHEHUE JICCSITUYHBIX TPOOCH.

3. Teopema 0O 3amuCH TOJOXXKHUTEIBHOIO PAIMOHAIBHOIO YHCIa B BHUAE KOHEUYHOMU

JIECATUYHOM IpoOH (C JOKA3aTEITHCTBOM).

4. TIpoueHTH U POMUILIE.

5. 3aga4n Ha MPOLICHTBI.
II. 3amanus ans npakTudeckoi padotel: u3 [2] Ne 1-11 mocne myHKTa «3amuch MOJIOKUTEIBHBIX
paIrMOHABHBIX YHCEI B BUJIC JECATUIHBIX APOOCHi».

3ananus k 3ansaTuio Ne 4
Tema: «beckoHeUHbIEC IEPUOAMYECKUE AECATUYHBIC APOOM».
I. Bonpocs! nns 3acimymmBaHus:
1. Teopema 0 3amuMcH TOJOXKHUTEIBHOTO pPAIMOHATIBHOIO YHCIAa B BHUAEC KOHEYHOM
JIECATUYHOM IpoOH (C JOKA3aTEITHCTBOM).
2. Teopema 0 TpeICTABICHUN BCAKOTO MOJOKUTEIBHOTO PAllMOHAILHOTO YUCIIA B BUJE
OEeCKOHEYHOMN AEeCSITUYHON MepHOANUecKOoi Apolu (C 10Ka3aTeIbCTBOM).
3. beckoHeYHbIE IEPUOINYECKUE TECATUIHBIC APOOU, YUCTHIC U CMEIIAHHBIE.
4. IlpaBuiia 3amucu OECKOHEYHBIX TMEPUOJMYECKUX JIECATHYHBIX JpoOeid B BHIE
OOBIKHOBEHHBIX JApo0eii (C 10Ka3aTEIBCTBOM).
II. 3aganus Ay npakTHYECKO paboTHI.
1. O6patute nmepuoandecKyro Ipoos B oObikHOBeHHYIO: 1) 0,(31); 2)-2,(412); 3) 0,412(5);
4) 3,1(45).
69697
2. IlepeBenure apobs 3000 B necarnunyro.
0,3(4)+0,68(2) 0,4(5)+0,57(1)
0,8(5)-0,17(1)  0,9(5)-0,27(1)

4952
30 _5458(3);  7,50(03)> 7222,
4. YcTaHOBHTE, HICTHHHBI JIM BBICKAa3bIBaHUs: a) 24 0) 9900 )

3. Beruncnure:

NN

=0,57(14857)

3amanud K 3aHATHIO Ne 5
Tema: «/leMCTBUTEIIbHBIE YHCIIAY.
I. Boripocs! aiis 3acinyiivBaHus:
1. Teopema O HECOM3MEPUMOCTM JUAroHajdud KBajapaTra C €ro CTOPOHOHN c
JI0Ka3aTeNbCTBOM;
2. JlecsITUYHOE U3MEpPEHUE JITMHBI OTPE3KA;
3. Onpenenenne nppaMoOHAIBLHOTO YUCIIA;
4. OnpeneneHue NOJOXKUTEIBHOTO EHCTBUTEILHOTO YHCIIA;
5. IlpubnmxEHHbIE 3HAUEHHS ITOJIOKUTEIbHBIX JeHCTBUTENBHBIX YHCET,;
6. OTHOLIEHHE MOpsiIKa Ha MHOKecTBe R+;



7. CymMa, pa3HOCTb, NPOU3BEJICHUE U YACTHOE MOJIOKHUTEIbHBIX JACHCTBUTEIBHBIX
quCel;
8. 3aKOHBI CII0KEHUSI, YMHOKEHUS, BBIUUTAHUS, IEJICHUSI BO MHOKECTBE R+.
II. 3aganus ansa npaktuaeckoi padoTel: u3 [2] Ne 1-4 mocne myHkTa «/lelicTBUTENbHBIC YHCIIay, U3
[1] Ne 62-70 (c. 163).

3amanud K 3aHATHIO Ne 6
Tema: «/leMCTBUTEIIbHBIE YHCIIAY.

I. Boripocs! aiis 3acinylvBaHus:
. Teopema O HECOM3MEPUMOCTH JHATOHAIM KBaJpaTra C €ro CTOPOHOM c

JI0Ka3aTeIIbCTBOM;
. JecaTnunoe u3MepeHue JJIMHBI OTPE3Ka;
. Onpenenenue UppaMoOHAIbHOTO YNCIA;
. OnpeneneHune MoJI0KUTEIBHOTO JEHCTBUTEILHOIO YHCIIA;
. [IpubnmxE€HHbIC 3HAUCHUS TTOJIOKUTEIBHBIX IEHCTBUTEILHBIX YHCET;
. OTHOIIEHUE TIOpsAIKA HA MHOXKECTBE R+;
. Cymma, pa3HOCTb, MPOU3BEICHHWE W YACTHOE IMOJIOKHUTEIbHBIX JACHCTBUTEIBHBIX

YHCell,;

8. 3aKOHBI CIIOKEHUSI, YMHOKEHUS, BBIUUTAHUS, IEJICHUSI BO MHOKECTBE R+.

II. 3ananus ans npakTruueckoit padotel: u3 [1] NeNe76(a), 77(a), 78(B), 79-82 (c.165).
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3ananus k 3ansaTusam Ne 7-12
MpHUBOJIATCS B Oporrtope [8].

3amanue k 3aHaTHIo Ne 13
npuBoauTcs B Opourtope [3] Ha ¢.36-46.

3ananus k 3aHsiTuio Ne 14
Tema: «/lnmnHa oTpeska, €€ OCHOBHBIE CBOMCTBAY.

I. Bonpocs! nns 3acimymmBaHus:

1. Onpenenenue ATUHBI OTPE3Ka.

2. I3mepenue qIuHbI OTpe3Ka.

3. CBolicTBa YUCJICHHBIX 3HAUYCHUH JJIMH.

4. EquHULBI TTMHBI, OTHOIICHHS MEXTy HUMHU.
II. 3aganusa s mpakTudyeckod pabotsl: u3 [2] Ne 1-6 mocnme myHkTa «JlmmHa oTpe3ka u e
M3MCHCHHCY.

3ananus k 3ansaTuio Ne 15
Tema: «/lnmHa oTpe3ka. BennuunHa yriay.
I. Bonpocs! nns 3acimymmBaHus:
. Onpenenenuie JUIMHBI OTPE3KA.
. I3mepenue JIMHbI OTpEe3Ka.
. CBolicTBa YMCIIEHHBIX 3HAYEHUN JUINH.
. EAVHU1IBI 17TMHBI, OTHOIIEHUS MEX]Ty HUMHU.
. [loHATHE NIMHBI KPUBOW.
. InHa oKpy)HOCTH.
. OnpenieneHnie BEINYHMHBI YIUIA.
. Ismepenune BeIM4MHbI yria.
. CBoJicTBa YMCIIEHHBIX 3HAYEHNUI BEJIMYNHBI yTJa.
I. 3amanus mis mpakTudeckod padoTel: u3 [2] Ne 1-6 mocne myHkra «Bemnuwmna yrina m eé
WU3MEHEHUEY.
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3amanuda K 3anaruro Ne 16
Tema: «ITnomanas GUrypsl u €€ U3MEpPEHUEH.
I. Boripocs! aiis 3acinylivBaHus:
1. Onpenenenne miomaan Gurypsl. OnpeaeneHne MOHATHS «uUTypa A COCTOUT W3
¢uryp B u C».
2. YucneHHoe 3Ha4YeHHWE IUIOMAAN (QUTYpbl TpU BHIOPAHHOW €IUHUIE JIUHBI, €ro
CBOMCTBA, €AMHUIIBI ILTOIIA]IH.
. [Imomranp mpsiMOyTONBHUKA (JJ0KA3aTEITECTBO TEOPEMBI ).
. [Imomanbs MHOTOYTOJIbHUKA.
. PaBHOCOCTaBIIEHHOCTB U paBHOBEIMKOCTh. Teopema bolisu-I'epBuna.
. I[Tnomaas KpUBOTUHEWHON (HUTYPBI.
. Usmepenue momaay KpUBOJIMHEHHON GUTYPBHI IPU TOMOIIH MaJeTKH.
. ITonsTHEe 06BEMA MPOCTPAHCTBEHHOTO TEJIA.
. 'eomeTpuueckne BeNIWYUHBI, M3y4yaeMble B HayalbHOM IIKOJE, UX OINpeAeNeHus,
CBOMCTBA U MPU3HAKHU.
II. Baganus mas mpaktudeckord padotel: U3 [2] Ne 1-4 mocne mynkta «Ilmomanes durypser u eé
U3MEPEHUED.

O 03N DN KW

3amanud K 3aHaTaI0 Ne 17
Tema: «3aBUCUMOCTH MEXIY BETUIUHAMI).

I. Boripocs! it 3acinylivBaHus:

1. Bpems u ero uzmepenue.

2. Macca u e€ usmepeHue.

3. 3aBUCUMOCTH MEXIy BeTMUYUHAaMU (TIpsiMasi, oOpaTHas, JJMHEHHas U JIp.).

4. PenieHre TEKCTOBBIX 33J1a4 Ha Pa3IMUHbIE 32aBUCUMOCTU MEK/y BEJIMUUHAMH.
II. 3aganus ansa npaktuueckoi padoter: Ne 115, 116 (6), 117, 118, 119 (a-e) na ¢.174-175 u3 [1].

CamocrositesibHasi padora
3agaHus 17151 CAaMOCTOSITEIbHON PadoThI
Jluteparypa

1. JlaBpoBa H.H. 3agauHuk-nmpakTHKyM @O MaTreMaTHke: yded. mocoOue Juis CTYICHTOB-
3aoyHukoB [-III kypcoB ¢ak. memaroruku M METOAMKH Had. OOy4yeHHs mex. HH-TOB /
H.H.JIaBposga, JL.II.CroiinoBa.— M. : IIpocsemenue, 1985.

2. CrouinoBa JIL.II. Maremaruka: y4eOHMK JUIsi CTYJACHTOB By30B mo cmern. «llemarornka wu
METOJIMKa HayalbHOTO oOpazoBanusy / JLII. CtoiinoBa. — M. : Akagemust, 2007.

3. AcconoBa H. B. MaremaTtuka: Marepransl K IpaKTUYECKAM 3aHATUAM JUISI CTYJEHTOB
cneuuanbHocTy 031200 «Ilegaroruka U METOAMKA HA4aIbHOTO 0Opa30BaHUsD» /

H. B. Acconosa; Cmod. roc. yH-T. — Cmonenck: U3a-so Cmonl'VY, 2008.— 56 c.

4. H.B. AcconoBa. M3y4yenue kypca MareMaTuku: MeToauueckre peKOMEH1alluu AJIs CTYEHTOB
¢dakynbpTeTa Ha4aJIbHOIO U cHelnuanbHoro oopazosanus. — Cmonenck: CI'TIY, 2001.— 36¢.

5. AwmaroBa I'"M. u 1p. Marematuka. YnpaxxHeHus U 3a7a4u: yuel. mocodue ajsi CTyl. BBICIIL
nesnt. 3aBeaeHnil.— M.: U3n. nuentp «Akagemusi», 2008.

6. 3amauu A7 KOHTPOJIBHBIX paboT 10 MaTeMaTUKe: JJIs CTYyIeHTOB (aK. Hay. KJIACCOB MeJl. UH-
toB / JL.IL. CroitnioBa u ap.; Mock. Toc. OTKpBITHIN Tied. uH-T. — M. : [IpocBemenue, 1993.

7. MaremaTuka: MaTepualbl K MPAKTUYECKHUM 3aHATHAM M CaMOCTOSTENbHOM pabore JuIs
CTYyAEHTOB 3a04HOro otAeneHus cnenuaibHoct 031200 «Ilemarornka u MeToauKa Ha4YaIbHOTO
obpazoBanus»/ coct. H.B. AcconoBa; Cmor. roc. yH-T. — Cmonenck: U3n-Bo Cmonl'Y, 2009. —
S2c.

8. MaremaTuka: MaTtepuansl K IPaKTUYECKUM 3aHATHAM 110 pa3feiy « DJIEMEHTbI TEOMETPUM» AJIs
crynentoB npoduis 050100.62 — «HavansHoe oOpa3oBanue u uHpopMaTuka» (OakagaBpHar)
u crneuuansHoctu 050708 — «Ilemarormka W MeETOAMKAa HAyaJbHOTO OOpa3oBaHUs» /
CocraBurens H. B. Acconona; Cmor. roc. yH-T. — Cmonenck: U3n-Bo Cmonl'y, 2011. — 52 c.



I cemectp

3ananus Kk 3auaTusaM Ne 1-3

Tema: «DeMEHTBI TEOPUU MHOXKECTB.

I. IToBTOpPHUTE TEOPETUUECKNI MAaTEpHA:
1. IlonMHOXX€ECTBO, paBHBIE MHOXKECTBA.
2. OTtHomeHus Mexay MHOKecTBamu. Kpyru Ditnepa.
3. O0benunenne MHOXecTB. CBOMCTBAa OOBbETMHEHUS.
4. Ilepeceuenue MHOXkecTB. CBOMCTBA MEpeceyeHUs.
5. JluctpuOyTHBHBIE 3aKOHBI, CBSI3bIBAIOIIUE NTEPECEUCHUE U 00BEINHEHHE MHOXKECTB (C
JIOKa3aTeIbCTBOM).
6. PazHoCcTh MHOXKECTB.
7. JlonosHeHne MOJAMHOKECTBA 10 MHOKECTBA. Y HUBEPCAIILHOE MHOKECTBO. 3aKOHBI e MopraHa
C JI0Ka3aTeIbCTBOM.
8. Pa3zbueHne MHOXKECTBA Ha KJ1acChl.

II. U3 [1] BemmonauTe ynpaxHenus: Ne 14 (ctp. 9), Ne 21, 22 (ctp.10), Ne 82, 83, 84, 86,
87 (ctp. 22-23), Ne 41 (3, 4); 42 (cTp. 14).

3amanue K 3aHATHAM Ne 4-5

Tema: «MaTemaTH4eCKne MOHATHD.

I. U3yuure marepuai:
1.I1oHsaTHs, 0COOEHHOCTH MaTEMATHUYSCKUX ITOHATHM.
2.00beM U coliepKaHue MOHSATHI.
3.OTHOMIEHUS MEXAY MTOHATUAMH.
4.51BHBIE ONPENECIICHUS U HESIBHBIE ONPEEIICHUS, UX BUIBI.
5. TpeGoBaHus K ONpeeeHUSIM MaTeMaTHYECKUX MOHITHI (COU3MEPUMOCTb, OTCYTCTBHE
MOPOYHOT'0 KPyTa, SICHOCTH) (C MpUMEPaMHu).
6.0npenenenue yepes poa U BUIOBOE OTIIMYHE, €T0 CTPYKTYpa.

II. U3 [1] BemonauTe ynpaxHerus: Ne 97, 98, 99, 100, 101 6, B; 102; 103 (c. 24-25).

3156, B;316; 3186, ; (c.61); 321 a, 6; 322 6, B; (c. 62).

3amanue K 3aHATHIO Ne 6

Tema: «Brbicka3biBaHuUs1, BEICKa3bIBaTENbHBIE (DOPMBI».

I. Beryuwure:

1. Onpenienenust BbICKa3bIBaAHUS, KOHBIOHKIIMH, TU3BIOHKINH, OTPULIAHUS BbICKa3bIBaHUI;
BBICKa3bIBATEIIbHON (DOPMBI, 00JIaCTEH OIpeIeNeHUs] 1 HICTUHHOCTHU BBICKa3bIBATEIbHON (POPMBI.
2. Jloka3aTesnbCTBO TeOpeM 00 00J1aCTH UCTUHHOCTH KOHBIOHKLIUH, TU3bIOHKIIUN U OTPULIAHUS
BBICKa3bIBATEIIBHBIX (POPM.

II. U3 [1] BemonuuTe ynpaxuenus: Ne 177, 178, 180, 182, 183, 184, 185, 186 (c. 35-36).
3amanud K 3aHaTAAM Ne 7

Tema: «IIpennmoxxenus ¢ KBaHTOpamMmu».

I. 3yuure Teopuro:

1.IlpennoskeHns ¢ KBAaHTOPAMH.
2.0npeneneHne UCTUHHOCTH MIPEJIOKEHHS C KBAHTOPOM.
3.IlocTpoenne OTpUIIaHUS IPENTIOKEHHS C KBAHTOPOM.

II. BeinonHUTE yrpakxHEeHUs:

1. Haifnute MHOKECTBO HICTHHHOCTH BBICKA3bIBATEIHLHOM (OPMBI «2X — 3 < 7)» Ha MHOXKECTBE X,
ecmi: a) X=R;0) X=N;B)X={-2,-1,0,2,3,5, 6}.

2. N300pa3ute Ha KOOPAMHATHOM MJIOCKOCTH MHOYKECTBO HCTUHHOCTHU BBICKA3bIBAaTENIbHBIX (hOpM
A)AXYy):«y=2x+1»u06)B(x,y): «y=-2», ecmu x, ye R.
3. U3 [1]: Ne 258 (c. 50).

3ananuda K 3anaTuam Ne 8-9



Tema: «OTHOILIEHUS JIOTUYECKOTO CIEA0BAHUS U PABHOCUIIBHOCTH.

I. U3yunrte marepuna:
1. OmnpeneneHne OTHOMIEHUH JOTMYECKOTO CIEI0BaHUS U PAaBHOCUIIBHOCTH BBICKA3bIBATENIbHBIX
dopm. IIpumepsr.
2. Heobxonumoe 1 10CTaTOYHOE YCIIOBHSL.
3. Jloka3aTenbCTBO TEOPEMBI O CBS3H OTHOLIEHHSI IOTHYECKOTO CIIeICTBUS U 0071aCTH UCTUHHOCTH
BBICKa3bIBATEIBHBIX (POPM.
4. Jloka3aTeslbCTBO TEOPEMBI O CBS3M PAaBHOCHIIBHOCTH BBICKa3bIBAaTEIbHBIX (POPM U HX obsacTeit
HCTUHHOCTH.
5. CtpykTypa T€OpEMBI.
6. Buapl yTBEpKACHUN 110 OTHOLIEHUIO K JAHHOMY.

II. 3anumuTe, NCMONB3Ysl CUMBOJIBI KBAHTOPOB, CJIEAYIONINE BHICKAa3bIBAHUS U ONIPEICTUTE
UX 3HAYE€HUE UCTUHHOCTH:
CyliecTByeT Takoe HaTypajbHOE YUCIO X, 4TO X+3 =12.
Bcesikoe uncino, ymaoxennoe Ha 0, ects 0.
KBanpar nmo6oro yuciia HeoTpHUIaTeNeH.
He Bce mronu 3Har0T, 4T0 3eMIIs KpyrJias.
Cy1iecTBYIOT 4€THBIE HATypalbHbIE YHCIIA.
He Bce nTuib! yMeIOT J€Tath.
Hu onna cobaka He ymMeeT MsyKaTh.
KTo xoueT, TOT m0OKETCS.

1. Chopmynupyiite OTpHUIIAHMS CIEIYIOIMIMX BBICKA3bIBAHUNA B YTBEPAUTEIBHON (opMme,

T.€. TaK, YTOOBI OHU HE HAUMHAIIUCH CO CJIOB «HEBEPHO, UTOM.

A) S mo3nHO MpUy HA OCTAHOBKY M HE CMOTY CECTh B aBTOOYC M OMO03/1al0 Ha UHTEPECHYIO
JIEKIUIO.

b) Ko mHe npuayT 1py3bs 1 MbI IOCTYIIAEM MY3bIKY.

B) Ilocne obena s OTHpaBIOCH Ha MPOTYJKY B MapK WiM Oydy WUIrpaTh C MpUSATENIEM B
[1aXMaThl WK MbI C HUM IIOCMOTPUM KHHO.

PN kW=

3aganusa k 3anaTusam Ne 10

Tema: «YMO3aKIIOUECHUS.

I. U3yunrte marepunai:
1./lenyKTUBHBIE YMO3aKIIOUECHHUS.
2. OcHOBHBIE ITPaBHJIa BBIBOJIA I€TYKTUBHBIX YMO3aKIIIOUEHHH (ITpaBuiia 3aKIIIOUEHUs, OTPUIIAHUS
Y CWJIJIOTH3MA).
3.HenenykTuBHbIe yMO3aKIIOUeHHs! (HENOMHAS MHIYKLUS, aHAJIOTHs).

II. BeinonHuTE yrpaxHeHus:
1. Ha MHOXeCTBe HaTypaJIbHBIX uncen, He Oompimmx 20, 3a/1aHbl BEICKa3bIBaTeNIbHBIE (DOPMBI.A(X) :
X KpatHO 4 1 B(X) : X kpatHO 2.
a) Halinure 0651acTh MCTUHHOCTH 3THX BBICKA3bIBATEIBHBIX (DOPM.
0) Ha ocHOBaHWY MOJTyYCHHBIX OTBETOB M TEOPEMBI BBISICHUTE U 3AIMUIIUTE, UCIIOIB3YsI CAMBOI — ,
KAaKO€ MPEeJIJI0KEHUE CIEAYET U3 IPYroro U Nouemy.
B) ChopmynupyliTe HalICHHOE NCTHHHOE BHICKa3bIBAHUE, UCTIONB3YS CIIOBA «HEOOXOIUMOY HITH
«JIOCTaTOYHOY, WIH «HEOOXOANMO U TIOCTATOYHOY.
2. B cnenyroumx TeopemMax BbACIUTE YCIOBUE U 3aKIIOYCHHE:
a) Ecnu kaxxnoe cinaraemoe cyMMbl AeUTCS Ha 4, TO M cyMMa JIeJuTcs Ha 4.
0) Jlnist Toro, 9TO0BI PA3HOCTH JABYX YMCEIN JEIHIACh HA 3, TOCTATOYHO, YTOOBI YMEHBIIIAEMOE U
BBIYMTAEMOE JIETWINCH Ha 3.
B) Jlns Toro, 4ToOBI YETHIPEXYroOJBHUK OBLT TapauIeIorpaMMOM HEOOXOIUMO, UYTOOBI €ro
MIPOTUBOMOJIOXKHBIE CTOPOHBI OBLIM paBHBL. 3. B cieayrommx TeopeMax BBIIEIHUTE YCIOBUE U
3aKJIIOYEHUE:!
r) Ecnu 3anuce yncna okanunBaercs 0 Win 5, TO 4uCIO AENUTCS Ha 5.



1) B paBHOCTOPOHHEM TPEYTrOAbHUKE KaX bl yroi paseH 60°.

e) s Toro, 94To0BI CymMMa JIBYX YHCEN JENUIach Ha 7, TOCTATOYHO, YTOOBI KaKJIOE CllaraeMoe
IeINIIOCH Ha 7.

3. Jlns Teopem chopmynupyite oOpaTHOE, MPOTHBOMOIOXKHOE M OOPAaTHO MPOTHUBOIOIOKHOE
YTBEPKACHHS. YKaKUTE, KAKUE U3 HUX SBISIOTCS TEOPEMaMH.

A) «Ecim 9eThIpexXyroJIbHUK SBIIIETCS IPSIMOYTOJIEHUKOM, TO €0 JIMArOHATN PaBHBDY

b) «Ecnu 3anuch yucia OKaHYMBAETCS HYJIEM, TO YHCIIO JEIUTCS Ha 5.

4. Chopmynupyite cieayromnme TeopemMsl B Buae «Eciu... , To... .» U BBIIETUTE B HUX YCIIOBUE U
3aKJIIOUCHUE!

a) Besikuit mapanienorpaMM uMeeT LIEHTP CUMMETPHH;

0) B pom0Oe nuaroHaay B3auMHO MEPIEHIUKYISIPHBI U JIENAT YTkl poMOa Momnojam.

3amanuda K 3anaTaaM Ne 11

Tema: «MaTemaTndyeckoe 10Ka3aTeabCTBOY.

I. U3yuure marepuai:
1.CyTh MaTeMaTHYECKOTO JOKA3aTEIbCTBA.
2.Metonbl 1 CIIOCOOBI MAaTEMATHUYECKOTO JI0Ka3aTeIbCTBA.

II. BeimonHuTE yrpaxxHeHus:
1.ITocTpoiiTe neAyKTUBHOE 3aKIIIOUEHHE, JOKAa3bIBaIOIIIEE, YTO:
a)140 nenutcs Ha 10;
0)147 ve nenurcs Ha 10;
B) ueTblpexyroiabHuK ABCJI He sBisieTcs psSMOyTroIbHUKOM;
r)135 nenurcs Ha 9.
2.BoccTaHOBUTE  pacCyX ACHHE TMOJHOCTHIO:  CJIOBO  «O€NBI» HE  SABISICTCS  HUMEHEM
CYILIECTBUTENIbHBIM, TaK KaK HE OTBEYAET HA BOIMPOC «KTO?» WU «YTO?». YKaXKHUTE, KAKOE MPABUIIO
OBbLIO IPU ATOM UCIOIB30BAHO.
3. Bcerna nu HenoJsiHasi MHAYKIMS TPUBOAUT K MpaBuiibHOMY BbiBOAY? IlpuBeaute nBa mpumepa,
MTOATBEPIKIAIOIINX BaIll BBIBOI.
4.Vicnonb3yst MpaBUIIO 3aKIIFOUYEHHUS, PABUIIBHO MOCTPONUTE YMO3aKIIOUCHUE:
a) PaBHble TpeyronbHUKH UMEIOT paBHbIe Tuiomanu. Tpeyronsuuku ABC u JIEK... .
0) Yucno 17 — HeueTHOE, CIIeIOBATEIIFHO, OHO HE JCIHUTCS Ha 2.
5.BoccranoBuTe OOIIyIO MOCHUIKY B YMO3AKIIOUEHUHU: YUCIO 15 — HaTypalibHOE, CIe0BaTeNIbHO,
OHO TIOJIOKHUTEIIBHOE.

3ananus Kk 3ansatusam Ne 12-13
Tema: «CooTBETCTBU.
I. U3yuure marepuai:
1. OnpeneneHne OMHAPHOTO COOTBETCTBUS MEXKIYy MHOXKECTBaMH X U Y.
2. CnocoObl 3a/1aHul COOTBETCTBUIA.
3. B3anmMHO 0JlHO3HAYHBIE COOTBETCTBHSI.
4. CooTBeTcTBHE, 0OpaTHOE JTaHHOMY.
II. 1. Jokaxure, 4TO €CIU K MPOU3BEICHUIO JIBYX MOCIEA0BATEIbHBIX HATYPAIbHBIX YHCEI
npubaBUThH OOJIbINIEE U3 HUX, TO MOYYUTCS KBAJIpaT OOJBIIETO YUCIA.
2. JlokaxkuTe, 4TO 3HAYEHUEM BbIpaxkeHUs (x-4)(2x+1) OyneT menoe 4ucio, €ciu X MNPUHUMAET
3HaueHus -1, 0, 1, 4.
3. Paznocts aByx yrimoB paBHa 10 rpamycam. Jlokakure, 4TO 3TH YIJIBI HE MOTYT OBITh
BEPTUKAJIbHBIMU.
3ananue k 3ansaTuo Ne 14-15
Tema: «brHapHBIE OTHOLIEHHUS U UX CBOMCTBAY.
I. U3yunrte marepuna:
1. /IBa onpeneneHrs OTHOIIEHUSI HA MHOXKECTBE X.
2. CriocoOBbl 3aJaHNIi OTHOILIIEHUHA.



3. TpaH3UTUBHOCTD, pe(hIEKCUBHOCTb, CAMMETPUYHOCTb, aHTUCUMMETPHUYHOCTh OTHOIICHUH.
4. OTHOWIEHNE YKBUBAJIECHTHOCTH. OnpeneneHue, NpuMepsl.
5. CBs3b OTHOIICHHSI SKBUBAJICHTHOCTH € pa30nMeHHeM MHOXeCTBa Ha Kiiacchl. DopMyIHpoBKa
TEOPEMBI, TPHUMEPHI.
6. OtHowenue nopsaka. OnpeneneHue, IPUMEpHI.

II. BemonauTe ynpaxuenus u3 [1]: Ne 487-490 (c. 97), 510, 513, 519, 520, 521 (c. 102-
103). CnoBO «OTHOLIECHHE» B 3THX 33aHUSAX CIIEYET 3aMEHUTh Ha CIIOBO «COOTBETCTBUE.

3amanue K 3andaTuio Ne 16-17

Tema: «DneMeHTb KOMOMHATOPUKI.

I. IToBTOpUTE TEOPUIO:
1. TIpaBuiia cyMMBI M IPOU3BEICHMUSL.
2. Omnpenenenue pa3MelieHNs ¢ TOBTOpeHUsIMU. PopMyJia i1 NOACUYETa UX YUCIIa
C 10Ka3aTeIbCTBOM.
3. Omnpenenenue pazMmerenuil 6e3 nopropernii. @opmyna Juist nmojacuéra UX yucia
C 10Ka3aTeIbCTBOM.
4. OmnpezeneHue nepecTaHoBOK Oe3 nmoBTopeHuit. @opmyra uis noJcuéTa ux yucia
C J10Ka3aTeIbCTBOM.
5. Ompenenenue coueranuii 6e3 nopropenuit. opmysa i NoAcuéTa X Yuciaa
C 10Ka3aTeIbCTBOM.

II. 13 [1] BemmonnuTe ynpaxkunenus: Ne 110, 115-116, 133-134, 156157 (c. 27-32).

Il cemecTp

3aganue Kk 3aHaTHIO Ne 1
Tema: «YucnoBast GyHKIHS.
I. U3yuure marepuai:
YucnoBast pyHKIHMSL.
CrniocoOb1 3aanust (rpaguk QyHKIUH).
OO0nacTh orpeesieHusl © MHOXECTBO 3HAYCHHIA.
CB0iI1cTBO MOHOTOHHOCTH YUCIIOBON (DYHKIINH.
[Ipsimast mponopIMOHATBHOCTE, €€ CBOMCTBA (C JOKA3aTEILCTBOM).
OO6patHast IpONOPLUOHATBHOCTD, €€ CBOMCTBA (C JOKA3aTEILCTBOM).
II. U3 [1] BemomauTe: Ne 539-536 (c. 109-110).

A

3apanus K 3aHsiTusiM Ne 2-4
HMEIOTCS B METOIMUECKOM IocoouH [4].

3amanud K 3aHaTHAM Ne 5-10
UMEIOTCS B METOIMYECKOM rmocooun [3].

3aganuda K 3apaTuaMm Ne 11-14
UMEIOTCS B METOIMYECKOM Iocoouw [7].

3amanud K 3aHATHAM Ne 15
Tema: «OTHOLIEHHE TETUMOCTH.
I. N3yuure marepuan:
1. ®opmynupoBKa MPU3HAKOB AeIUMOCTH Ha 2,3,4,5,9,10,25.
2. Jloka3aTenbCTBO 3TUX MPU3HAKOB.
I1. U3 [1] BemonauTe ynpaxuenus: Nel56-160 (c. 143-144).

3aganud K 3auaTuio Ne 16



Tema: «IIpocTeie U COCTaBHBIE YUCTAY.
I. U3yunrte marepua:
[IpocTeie 1 cOCTaBHBIE YMCIIA U UX CBOMCTBA (C JOKA3aTEbCTBOM JIFOOBIX ABYX M3 HUX).
Pemero Opatocdena.
beckoHeYHOCTh MHOXKECTBA MPOCTHIX YUCE (C TOKA3aTEIHCTBOM)
Kanonnueckoe pa3noxeHue yucia.
II. W3 [1] BemonauTe ynpaxaenus: Ne 161-166, 170, 171, 176, 179, 181 (c. 145-146).

b s

3amanuda K 3ansaruro Ne 17
Tema: «Haubompmuit o0muii genurens n HauMenbiee oomee kpatanoe (HOZL u HOK)».
I. U3yunrte marepua:
OO0mme neTuTeNH IBYX YUCell, HAUOOJBITUI OOITUI ACIUTENh U €T0 CBONCTBA.
OO01ree KpaTHOE IBYX YHCEI, HAUMEHbIIIee 00IIee KPaTHOE U €ro CBOMCTBA.
Jloka3aTelbCTBO TEOPEMEBI O JCITMMOCTH Ha TIPOU3BEICHUE JIBYX B3aUMHO MTPOCTHIX YHCEI.
OcHoBHas TeopeMa apu(PMeTUKH (C T0Ka3aTeILCTBOM).
Haxoxnenne HOJl m HOK nipu moMony KaHOHUYECKOTO Pa3I0KEeHU.
Anropurm EBkiuaa.
Teopembl, Ha KOTOPBIX OCHOBAH alroput™ EBkinaa (¢ 10Ka3aTeabCTBOM).
II. Bemmonnaute ynpaxHenusi: Ne 198-204 (c. 149) uz [1] .

Nk v =

III cemecTp

3amanud K 3anHaTuio Ne 1

Tema: «Pacmmpenue NoHATHS YHCIIa.

I. 3yuure Teopuro:
3aaya pacHIMpEeHUs MOHATHUS YUCTIa U ITyTH €€ PelIeHUs] B MaTeMaTHKe.
MHOKECTBO LIETBIX YNCEN — PACHIMPEHUE MHOKECTBA LIETIbIX HEOTPULIATEIBHBIX YUCEIL.
TeopeTrKo-MHOXKECTBEHHAs! TPAKTOBKA 11€JI0T0 YHUCIIA.
OTtpunarenbHbIe LEIbIe YUCIa.
CBoiicTBa MHOXKECTBA LIEJIBIX YHCET U UX T€OMETpUUecKasi HHTEpPIpeTausl.

II. Pemute 3amaun anreGpandeckuM CriocoOOM.
1./IBe TpyOBbI, paboTast OTHOBPEMEHHO, HAMOJHSIOT Oaccelin 3a 124. [lepBas TpybOa HamoaHSIET
Oacceitn Ha 104 ObicTpee, ueM BTOpas. 3a CKOJBKO YacOB HAIOJHSET OacceitH BTopas TpyOa?
2.Tpu MalIMHUCTKH, paboTasi COBMECTHO, ITeperneyaTald pyKOnuch 3a 64. 3a CKOJIbKO 4acoB MorJja
ObI mepernevyaraTh pyKOMUCh KaXKaas MAllIMHUCTKA, paboTasi OJHa, €CIIM U3BECTHO, YTO MEPBOM
MoHaA00MI0Ch OBl B 1,5 pa3a MeHbIIIE BpEMEHH, YeM BTOPOM, HO Ha 84 OOJIbIIE, UeM TPEThei?

SNk W=

3aganud K 3aHATHIO Ne 2

Tema: «llonoxuTenbHble palioHaNbHBIE YKciia. X cyMMa U pa3HOCTbY.

I. U3yumnre Teopuro:
[TonsiTHe OOBIKHOBEHHOM TPOOH.
OTHoMIeHHe paBeHCTBa APOOEii, €ero CBOMCTBA.
OcHOBHOE CBOMCTBO APOOH.
[ToHsTHE TONOKUTETHHOTO PAIIMOHATFHOTO YHCIIA.
OrnpeneneHre CyMMbI MOJOKUTENbHBIX PAllMOHAIBHBIX YHUCEIL.
Teopema o CyIeCTBOBaHUM U €IMHCTBEHHOCTH CYMMBI (C JI0Ka3aTeIbCTBOM).
3aKOHBI CIIOKCHUS (C I0Ka3aTeIbCTBAMHU ).
. OmnpeneneHne OTHOMICHUS «MEHBIIIE» HA MHOYKECTBE TIOJIOKUTEIIBHBIX PAllMOHATBHBIX YHCET.
CBOI/ICTBa ATOr0 OTHONICHUS (C JI0Ka3aTEIbCTBAMH).
9. Onpeznenenue pa3HOCTH MOJIOKUTEIBHBIX PAlMOHABHBIX YUCE.
10. Teopema o CyliecCTBOBaHUU U €IMHCTBEHHOCTH PA3HOCTH (C TOKA3aTEIHCTBOM).
11. OnpeneneHre NpOU3BEICHUS MOJTOKUTENBHBIX PAIIMOHAIBHBIX YUCEI.
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12. TeopeMa 0 CYIICCTBOBAHUHN U CAMHCTBCHHOCTHU IPOU3BCACHUA (C IlOKEBElTGJ'ILCTBOM).

13.  3akoHBI YMHOXEHUS (C JOKA3aTEIHLCTBOM).
14. OmnpeneneHre 4aCTHOTO MOJOKUTENbHBIX PAllMOHAIBHBIX YHCEIL.
15. Teopema o CymiecTBOBaHUH M €IMHCTBEHHOCTH YACTHOTO (C JI0Ka3aTEIILCTBOM).

II. U3 [1] BemonauTe ynpaxHenus: Ne 47, 48, 49 (B,r), 52 (c.161). Nel5(x), 16(B,1),
17(), 18(B,r), 19 (c.155) , 53(B,r) (c.161).

3aganua Kk 3aHaTuio Ne 3

Tema: «JlecsTuanbie ApooM».

I. Beryuute TeopeTnyecknii MaTepuai:
1.0OnpeneneHue AecATUUHON qpodH, e€ 3amuch.
2.CrnoxeHue, BBIYUTaHUE, YMHOKEHUE, JIETICHUE U CPABHEHHUE JACCATUIHBIX IPOOCH.
3.Teopema 0 3amucy MOJOKUTEIBHOTO PAlMOHATLHOTO YKCIIA B BUJIE KOHEUHOU JECATUYHOM IpoOu
(c ToKa3aTeNbCTBOM).
4.1IpoueHThl ¥ IPOMUILIIE.
5.3a/1a4u Ha MPOLIECHTBHI.

II. BemmonuuTte ynpaxxuenus u3 [1]: Ne 24(), 26(r,n), 28(a,B), 29(8), 30(B,r), 31(6), 32(0),
33(1), c.158, 57(a), (ctp. 161).

3ananus k 3anaTuio Ne 4

Tema: «beckoHeUHBIC IEPUOAMUYECKUE AECATUYHBIC APOOU».

I. U3yunrte marepunai:
1.Teopema o 3amucy MOMOKUTEIHHOTO PAIIMOHAIIBHOTO YHCTIa B BU/Ie KOHEYHOH IeCATUYHON ApoOu
(c ToKa3aTeNbCTBOM).
2.TeopeMa o MpeACTaBICHUH BCSIKOTO MOJIOKHUTEIFHOTO PAIMOHATIHFHOTO YHCIIa B BUC
OECKOHEYHOMN AEeCSITUYHON MepHOaNUecKoi A1polu (C 10Ka3aTeIbCTBOM).
3.beckoHeuHbIe IEpUOANYECKUE ACCITUYHBIC APOOU, YHCTHIE U CMEIIIaHHBIE.
4.IlpaBwia 3anucu OECKOHEYHBIX TIEPUOJUICCKUX JTCCITUIHBIX Tpo0Oeii B BUIE OOBIKHOBEHHBIX
Ipobeii (C 10Ka3aTeTbLCTBOM).

II. Bemomaute ynpaxaenus us [1]: Ne54(06), 55 (c.161), u3 [1], 56(B-1) (c.161-162), 57(0).

3ananue k 3aHATUIO Ne 5

Tema: «[eMCTBUTEIbHBIC YUCIAY.
[. U3yunts TeOpeTHUECKHE BOIIPOCHI:

1. TeopeMa 0 HECOM3MEPUMOCTH JIMArOHAIIA KBAJpaTa C €ro CTOPOHOHN C
JI0KA3aTeIIbCTBOM;
JecsaTrnunoe u3MepeHue JJIMHbBI OTPE3Ka;
Omnpenenenre UPPAMOHATIEHOTO YUCIIA;
OmnpeneneHre MoNOKUTEIBHOTO IEUCTBUTEIBHOIO YUCIA;
[TpubmxE€HHBIE 3HAYEHUS TTOJOKUTEIBHBIX JCHCTBUTEIBHBIX YUCET,
OTHo1IeHNEe TOPsAKA HA MHOXKECTBE Ry
CyMMa, pa3HOCTh, IPOU3BEACHUE M YaCTHOE TTOJIOKHUTEIBHBIX JICHCTBUTEIHHBIX
YHCell;

8. 3aKOHBI CI0KEHUS, YMHOKEHHSI, BRIYUTAHUS, IEJICHUS] BO MHOXECTBE R..
I1. 13 [2] BemmonHuTe ynpaxknenus: Nel-4 nocie naparpaga «lelicTBUTEIbHBIE YHCTA.
[II.BeimomauTs ynpaxxuenus u3 [1] NeNo76(a), 77(a), 78(), 80, 81, 86(6,B) (c.165-166).

Nk L

3ananus k 3ansaTusam Ne 6-11
npuBOJATCS B Oporrtope [8].

3amanue Kk 3aHATHIO Ne 12
mpuBOAATCS B Oporrtope [3] Ha ¢.36-46.
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3ananue k 3anstuio Ne 13-14

Tema: «/lnmnHa oTpeska, €€ OCHOBHBIE CBOMCTBAY.

[. U3yunTts TEOpETHUECKHE BOIIPOCHI:
Omnpenenenue JIMHBI OTPE3KA.
N3MepeHne miMHbI OTpE3Ka.
CBoiicTBa YUCIICHHBIX 3HAYEHUM JIJTHH.
EnuHuIbl 1MHBL, OTHOIIEHUSI MKy HUMH.
[ToHsiTHE MTMHBI KPUBOM.
JInrHa OKpYKHOCTH.
Ornpenenenre BEIMYUHBI yIiia.
N3MepeHne BeTUYuHEI yTia.
CBoiicTBa YUCIIEHHBIX 3HAYEHHUI BEJIMYUHBI yTJa.

II. Bemonauts ynpaxuenus: Ne 100-105 (c.170), uz [1].

3ananus k 3auaTuio Ne 15

Tema: «IInomane GUrypsl u e€ n3MepeHue».

[. U3yunts TEeOpeTHUECKHE BOIIPOCHI:

Omnpenenenue muomaan Gurypsl. Onpenenenue noHATHS «purypa A coctout u3 ¢puryp B u
O».
UucneHHoe 3Ha4YeHHE IUIomaau (Urypsl IpU BHIOpAHHOW €AWHMIIE IJIMHBI, €r0 CBOWMCTBA,
€IMHULIBI TTOIIAIH.
[Tnomaap mpsAMOYTOIbHHKA (I0KA3aTEIHCTBO TEOPEMBI).
[momaae MHOTOYTOJIbHUKA.
PaBHOCOCTaBIIEHHOCTB M paBHOBENIMKOCTD. TeopeMa boitsiu-I'epBuHa.

II.BemmomauTs ynpaxkaenus: No2, 6 mocie nmaparpada «Benmnunna yria u e€ namMepeHue.

3ananus K 3ansaTuio Ne 16-17
Tema: «3aBUCUMOCTH MEXy BETUUMHAMMY.
I. I3yunTth TeopeTHUeCcKUEe BOIPOCHI:

1. Bpewms u ero usmepeHue.

2. Macca u e€ u3MepeHue.

3. 3aBUCHUMOCTH MEX]ly BeIMYUHAMU (TIpsimast, oOpaTHasi, TMHEHHas U ap.).

4. Perrenne TEKCTOBBIX 3aaa4 Ha pas3JIMYHbIC 3aBUCUMOCTH MCKIY BCIMUYNHAMU.

II.BemnonuuTs ynpaxksenus: Ne 119 na ¢.174-175 u3 [1].

6. KpnTepml OLICHUBAHUSA PE3YJbBTATOB OCBOCHUA TUCHUIIJINHBI (MOI[yJ'[ﬂ)
6.1. OneHo4Hble Cpeacrea U KPUTEPUHU OHCHUBAHUSA JAJIs1 TeKyHleﬁ aTrreCcTalumn

1. Bonpocsl (mpumepsbI)
Omnpenenenne AMMHBI OTPE3Ka.
N3mepenne nnuHbl OTpe3Ka.
CBoJiCTBa YNCIICHHBIX 3HAYEHUH JJIUH.
EnauHuie! 1MHbL, OTHOIIEHUS MEKLy HUMHU.
[ToHsTHE NIMHBI KPUBOM.
JnHa OKpyKHOCTH.
Omnpenenenre BEIMUNHEI yIa.
N3mepenue BeMYHHBI yTia.
CBoJiCTBa YNCIICHHBIX 3HAUEHUI BEJIMYUHBI yIJIa.

0 [Ipsimasi mponOPIHOHATBHOCTH, €€ CBOIMCTBA (C JOKAa3aTEILCTBOM)



Kpumepuu oyenusanus omeema Ha ycmHulil 60npoc

Ounenkun  "oTnumuHO"  3aciy’)kMBaeT  CTYACHT,  OOHapy>KMBUIMI  BCECTOPOHHHUE,
crUcTeMaTH4Yeckre U IIIyOOKHe 3HaHWSA y4eOHO-NPOrpaMMHOIO MaTepuaja U yMEHHE JIOTHYHO U
JTIOKa3aTeJIbHO €ro U3J1araTh,

OLIEHKU "XOpoIo" 3aciy’KUBaeT CTYAEHT, OOHApyXUBIIMHA IOJHOE 3HAaHUE Y4yeOHO-
MPOTPAaMMHOI0 MaTepHalia U YMEHHUE JIOTUYHO W JO0Ka3aTEeIbHO €ro M3Jjiarath, U AOMYCTUBIIMNA 1-2
HerpyOble OIMOKY;

OLICHKH "YJIOBJIETBOPUTENBHO" 3aCIy’KUBAaET CTYACHT, OOHAPYKUBIIUN 3HAHHE OCHOBHOTO
MaTepHala yueOHO-IIPOrpaMMHOTO MaTepuajia B 00beMe, He0OX0IMMOM JUIs MPeJICTOsAIIeH paboThl
o npodeccuu.

OllIeHKa "HEYy/IOBJIETBOPUTEIHHO" BBICTABISETCS CTYJEHTY, OOHApYXHUBILIEMY IMpOOENbl B
3HAHUSAX OCHOBHOT'O y4eOHO-IIPOrpaMMHOT0 MaTepuaia, J0NyCTUBIIEMY rpyOble OIIUOKH.

2. TecroBble 3aganus (mpumep)
Tema: «Onemenmovl meopuu MHOICECTE»

Bonpoc Nel (oounounwvii evibop). 3amanbl mHOXkectBa P = {2; 3} u Q = {a; b}.
JlexapTOBBIM NPOU3BECHUEM ITUX MHOXKECTB SBISETCS MHOXKECTBO...

Bapuanmur omeema: a) {(2; a); (2; b); (3: a); (3;: b); 6) {(a;2); (a;2); (a;3); (b;4)}; B) {2; 3;
a; b}; T) mycroe.

Bonpoc Ne 2 (oounounwiii evibop). MuoOkecTBa A 1 B M300pakeHbI MepeceKaronuMUCS
"kpyramu". VX mepecedyeHuIo Ha JuarpaMMe COOTBETCTBYIOT OOJIACTH...

OPAHXXEBBIN

KPACHbLIN

Bapuanmui omeéema: a) x&€nrtas, KpacHasi U OpaHXKeBas, 0) TOJIbKO XENTas; B) TOJBKO
OpaHkeBas; T) TOJIbKO KpacHasl.

Bonpoc Ne 3 (oounounwiii 6vi60p). IlpuHsiTo 0003Ha4aTh: N — MHOKECTBO HATypaJbHBIX
gricell, Q — MHOXECTBO PAIIMOHAIBHBIX YHCeN, Z -MHOXECTBO IENIbIX 4Hcel, R — MHOXecTBO
JEHCTBUTENLHBIX YHces. ICTHHHBIM SIBIIICTCSI BHICKA3bIBAHHUE. .

Bapuanmor omeema: a) 3 npunamnexxut N; 6) KopeHb U3 TpEX MPHUHALIEKUT Z B) 2/5
npUHAUIEKUT Z, T) 1/5 npunaanexur N.

Bonpoc Ne 4 (00unounsiii 6b160p). Obbeaunennem MuOkecTB A = {1,2,3, 4,5} u B = {4,
5, 6, 7} SBISETCS MHOXKECTBO...

Bapuanmer omeema: a) {1,2,3,4,5,6,7};0) {6,7};8) {4,5};71) {1, 2,3, 4}.

Bonpoc Ne 5 (oounounsiii sorboop). Ilycts K = {a; b; c; d}, L= {e; f; g}, M= {a; b; c; d; ¢;
f; g}. Torna maoxectBo K paBHo...

Bapuanmer omeema: a) paznoctu MHOkecTB M u L; 6) nepeceuenuro MHOKeCTB M u L; B)
o0beuHeHn0 MHOXKecTB L u M; r) pasHoctu MHOKecTB L 11 M.

Bonpoc Ne 6 (oourounwlii 6b160p). MHOXKECTBO YETHBIX HATYPAIBHBIX OJTHO3HAYHBIX YHUCET
3a7aéTCs IEPEUNCIICHUEM JIEMEHTOB TaK...

Bapuanmer omeema: a) {2, 4, 6,8};0) {0,2,4,6,8};8) {1,3,5,7,9};1) {2,4, 6,8, 10}.

Bonpoc Ne 7. (oounounwiii eévi60p) MHoxkecTBa A 1 B n300pakeHbl nepeceKarommuMmucs
"kpyramu". Ux oObeIMHEHNIO HA TUAarpaMMe COOTBETCTBYIOT OOJIACTH. ..




Bapuanmer omeéema: a) x€nras, KpacHas U opaHxkeBas; 0) TOJIBKO KENTas; B) TOJBKO
OpaHKeBas; T) TOJILKO KpacHasl.

Bonpoc Ne 8 (mnoosicecmaennviil vio0op). 3agansl MHOKecTBa X = {1;2;3;4} u'V = {1; 2;
3}. BepHbIMH 17151 HUX SIBJISIIOTCS YTBEPIKICHHUS:

Bapuanmer omeema: a) MHOXKECTBO X KOHEYHO; 0) MHOXECTBA X M Y HE PaBHHI; B)
MHO’KECTBO Y KOHEYHO; I') MHOKECTBO X €CTh IIOJIMHOKECTBO MHOXKECTBa Y

J1) MHOECTBO Y €CTh OJAMHOKECTBO MHOXKECTBA X.

Bonpoc Ne 9  (soccmamnosenenue nocnedosamenvHocmu). 3amaHbl  MPOU3BOJIBHBIC
mHokecTBa P, Q u R. IlpoHy™mepyiiTe ykazaHHBIE MHOXECTBA TaK, 4TOOBI KaXKI0€ M3 HHUX OBLIO
MOJIMHOKECTBOM CJICAYIOIIETO 32 HUM:

Bapuanm omeema. nepeceuenne MHOkecTB P, Q, R < 1; nepeceuenne QU R < 2; Q &
3; oovenunenue P u Q < 4.

Bonpoc NelO (muooicecmeennvlil 6b160p). MHOKECTBO A 3aJaHO TIEPEUUCIICHUEM CBOHX
anemeHTOB: A = {5; 3; {2; 3}; 4}. ICTHUHHBIMH SIBJISIFOTCS BBICKA3bIBAHUA. ..

Bapuanmur omeema: a) 5 npuHajuiexut A; 0) 5 sBiseTCs MOIMHOXKECTBOM A; B) {5} He
OpUHAISKUT A; T) {3; 4} saBisieTcs moaMHOXeCTBOM A; 1) {2: 3} nmpuHaIISKHUT A.

Kpumepuu evicmasnenus oyeHku 3a mecm

[TporieHT MpaBUIBLHO BHITIOJTHEHHBIX TECTOBBIX Onenka
3aJaHui
90% — 100% OTJINYHO
75% - 90% XOPOIIIO
60% - 75% YAOBJIETBOPUTEIBHO
Menee 60% HEYAO0BJIETBOPUTEIHHO

3. IlpoBepouHnasi pabora (mpumep)
Bapuanm 3.

1. Boruncnute panyoHanbHO 3HAUEHHUE BBIPAXKEHHSI, UCIOJb3yEeMbIe IPUEMBI 00OCHYTE: a)
2467 — (726 + 1467); 6) (1339 +241) —839; B) 3269+59+731; ) 32-13-125; 1) 37-98.

2. Pemmre 3amady pasIUYHBIMM - apupMETHUEeCKMMH crocobamu. Bribop cmocoOoB
obocuyiite. Cdopmynupyiite mpaBuio, oboOIIarolee NpUBEIEHHBIE CIOCOOBl perieHus. «Ha
ckiane oputo 706 memkoB Myku. CHavana Ha xyie003aBoj oTmpaBwin 138 memkoB, a 3arem 354.
CKOJIBKO MEIIIKOB MYyKHU OCTaJIOCh Ha CKJaae?»

3. Ilpu nemeHWHM C OCTATKOM IIEJIOTO HEOTPUIATEIBHOTO dYWCia X  Ha 19 momyuwmnm
HeroHoe yacTtHoe 120. BrisicHuTe, KakoBO HauOOJIbIIIee 3HAUEHUE JIEIUMOTO X.

4. Pewute 3a7a4y U 000CHYHTE BbIOOp 1EHCTBUS, UCHIOIB3YSI TEOPETUKO — MHOKECTBEHHYIO
TEPMUHOJIOTHIO ¥ MPUHATYIO B HA4YaJIbHOM Kypce MaTeMaTHKu: «B cpeny B 6ubinoreke moobIBaio
50 4gesnoBek, B YETBEPr — Ha 5 yesoBeK OoJiblie, a B MATHUILY B /IBa pa3a OoJbliie, 4eM B YETBEPT.
CKOJIBKO YelIoBeK NOOBIBAIO B OMOIMOTEKE B MATHUILY 7»

5. 3amonHuTe MycThIe KBaApaTel:  a)[1:8=9; 6)46:[1=5(ocT. );

B)36: [ =[](oct.l); T)[:[1=[](oct. 3); n)52:[1=7(octT. ).

Bapuanm 4.

1. Ha npumepe BrlunTanus uucia 2 434 u3 unucna 5 687 mokaxure, Kakhue TEOPETUUYECKHE
MOJIOKEHUSI JIeKaT B OCHOBE QJIrOpUTMa BBIYMTAHMS MHOTO3HAYHOIO 4YHClA U3
MHOro3HayHoro. CdopMmynupyiiTe aJiroput™M BBIYMTAHUS MHOTO3HAYHOI'O YHCIA U3
MHOT'03HA4YHOTO.

2. Ompenenure, Kak H3MEHHUTCS PAa3HOCTb, €CJIM YMEHbIIAEMOE YMEHBIINTH Ha 237, a
BbIUMTaeMoe yBelIuuuTh Ha 323. OTBeT 060CHYyTE.

3. Pemmre 3amady apuMeTHYECKMM METOJOM, PpEIICHHE 3alUIINTE B BHUJAE UUCIOBOTO
BbIpaXEHUSI, OOBSICHSS, KaK €ro COCTABIISIIN, M HalliUTe 3HaUE€HUE MOJyYEHHOT0 YHCIOBOTO



BbIpakeHus. «CToyisAp Aenaer B AeHb 18 paM, a ero mOMOUIHUK Ha 4 paMbl MEHBIIE.
CKOJIBKO paM OHM CHIETIAI0T 3a 24 JHs, €CJIM KaXKIbIi IeHb OyayT paboTaTh BMecTe?)
Boruucnure: 2 5136 : 356 + 436.

3anummre 4nucio 435 B 5 — pUYHOM CUCTEME CUHUCIICHHUS.

6. Ilpu nomomu anroput™ma EBkiuaa HaiiintTe HaMOONBIINN OOIIHIA EeNUTeNb yucen 864 u
1848 u, ncronb3ys MOJYYCHHBIA PE3yIbTaT, HAMIUTE HAUMEHbIIIEE 0011ee KPaTHOE ITHX
YuUCell.

7. He npownsBojs BEIYNCIEHUH, ONPEEINTE, 1eIuTCs 1 Ha 15 cymma 4140+7235.

N

Kpumepuu oyenusanus npogepounou pabomol

[TpoueHT npaBUIBLHO BHIMOIHEHHBIX TECTOBBIX Onenka
3aJaHUI
90% — 100% OTJIMYHO
75% - 90% XOpOIIIO
60% - 75% YAOBJIETBOPUTEIBHO
Menee 60% HEYOBJICTBOPUTEIHHO

6.2. OueHo4yHbIe cCpeACTBA M1 KPUTEPHH OLICHUBAHMSA [JIsl IPOMEKYTOYHOI aTTecTAlMU
1 cemecTp
Dopma npomedncymoyHou ammecmayuu — 3a4em
Bapuanr 1. 3a4éTHoii padoThl (mpuMep)

1. ChopmynupyiiTe onpeaeneHre AeKapToBa MIPOU3BEICHHUS IBYX MHOKECTB.

2. N300pa3ute Ha KOOPAMHATHOM MJIOCKOCTH dMeMeHThl XX Y, ecnu X = [-2,2], Y={-1,1,3}.

3. ChopmymnupyiiTe onpeneincHrue o0bEMa MOHITHS.

4. N300pa3ute OTHOLICHHU MEXy 00bEMaMu CIIEAYIOMIMX MMOHATUN Ha Kpyrax Diiiepa:

a) a: IepeBO; B: pacTEHHUE; C: KyCTapHUK.

0) a: HaTypaJbHOE YHCIIO; B: HATypajJbHOE YHCIO, KpaTHOE 3; C: HAaTypaJbHOE YHCIIO,
KpaTHoe 5.

5.Ha wmHoxectBe X HaTypalbHbIX uucel, He mnpeBocxopsmux 30, 3a/1aHbI
BbICKa3bIBaTeNbHbIE (OpMBI A(X): «uMciao X okaHuumBaercs Ha 0 wmimm Ha S5»; B(X): «uumcno x
JenuTcs Ha 5». BpIICcHHMTE, Kakoe M3 CIEAYIOLIUX BbICKa3blBaHMM MCTHHHO: «M3 A(X) cimemyer
B(x)», «M3 B(x) cnenyet A(x)». Chopmynupyiite Hali/iIecHHOE HICTUHHOE BBICKAa3bIBAHNE, UCTIOIb3YSI
CJIOBA «HEOOXOIMMO» UJIH «I0CTaTOYHO», WIIA «HEOOXOAMMO U JOCTATOUHOY.

6. IlocTpoiiTe AeAyKTHUBHOE YMO3aKIIOUEHHUE, T0Ka3bIBarollee, 4To yuciao 193 He nemurcs
Ha 10. YkaxuTte, Kakoe MpaBUIIO ObUIO MPH 3TOM UCIIOJIB30BAHO.

7. 3anummTe, KCMONb3ysl CHUMBOJIBI,  CJIEAYIOUIME BBICKA3bIBAHUS U OINpEAETUTe UuX
3HaY€HHE UCTUHHOCTU:

a) CYIIIECTBYET TaKO€ HATYpaJIbHOE YHUCIIO X, uTO X+3 =12.

0) Bcsikoe uKcio, yMHOXKeHHoe Ha 0, ecTs 0.

B) KBaJpat JIF0O0r0 4Kciia HEOTPUIIATENICH.

8. Ina teopemsl «Ecnm yriael cMmexHble, TO MX cymma paBHa 1800» chopmynupyiite
MpeJIoKEHUsT  00paTHOe, MPOTHUBOMIOJIOKHOE U 00paTHOE MpPOTUBOMNOJIOXKHOMY. Omnpenenure,
KaKO€ U3 HUX SBJIETCS TEOPEMOH, T.€. BEPHO.

Kpumepuu oyenusanus 3auemnoti pabomol

[TpoueHT npaBUIbLHO BHIMOJHEHHBIX TECTOBBIX Onenka
3aJaHUN
90% — 100% OTJIMYHO
75% - 90% XOpOIIIO
60% - 75% YAOBJIETBOPUTEIBHO
Menee 60% HEYIOBJICTBOPUTEIHHO




Kpumepuu evicmaenenus 3auema
OueHka «3aumeHno» BBICTABISETCS CTYJIEHTaM NpPU BBIIOJHEHUH OJHOIO U3 YCIOBHUM:
1) BBIIOTHEHO HE MEHee JIByX TPeThbHX YacTei 3au€THOl paboThl WM 2) c/elaHbl HE MEHee JBYX
TPETbUX YacTeil 3alaHus A CaMOCTOATEIbHOW paboThl K KaKIOMY 3aHSATHIO M MPOMIEHBI
KOMIIBIOTEPHBIE TECTHI HA OLICHKY «OTIMYHOY», «XOPOILO», «YIAOBIETBOPUTEIBLHO.
OueHka «He 3aumeHo» BBICTABISETCS CTYIEHTAaM, €CJIM HE BBIIOJHEHO yciioBue 1) u He
BBITOJIHEHO XOTsI ObI OJTHO U3 YCIIOBUIi 2).

2 cemecTp
dopma npomescymouHou ammecmayuy — 3a4em
BapuaHnrt 2. 3a4éTHoii padoThl (MpuMep)

1. ChopmynupyiiTe ompeneiaeHuss COOTBETCTBUS MEXIy MHOXeCTBaMH X M Y, a Takxke
OMHApHOTO OTHOIIEHHWS Ha MHOXECTBe X. 3ajaiiTe mpu MOMOLIM TIpadoB COOTBETCTBUE «HE
OombIIe» MEXIy dJieMeHTaMu MHokecTB X={-1,0,3,4} u Y={0,1,2,3,4}, a Tak)ke OTHOUICHUS «HE
MEHBIIIE» HA MHOXKECTBE X.
2. Cdopmynupyiite ompeneiaeHus] OTHOIIECHUS 3KBUBaJIeHTHOCTH. OmpeenuTte, Kakue U3 HUKE
NPUBEJACHHBIX OTHOUICHUH SBJISIOTCS OTHOLICHUSMM OHKBUBAJICHTHOCTH  a) «UMEThb paBHbIC
paznychl» Ha MHOXECTBE BCEX KPYTOB IJIOCKOCTH; 0) «ObITh NEPIIEHIUKYIIPHBIMU» Ha MHOXKECTBE
MPSIMBIX TNIOCKOCTH.
3. Cdopmynupyiite omnpeseneHuss TPaH3UTUBHOIO U CUMMETPUYHOIO oTHOIIeHuH. Omnpenenure,
KaKMMH U3 3TUX CBOMCTB 001a1at0T OTHOIIEHUS R: «Oobie uiu paBHO» U P: «MMeTh OJJMHAaKOBBIN
OCTaTOK TIpH JIeJICHUH Ha 3», 3a7aHHbIe Ha MHOXecTBe A={1,2,3,4,5,6,7.}.
4. Pemmre 3a1auy AByMs apu(METUYECKUMHU CIIOCOOAMH.
«IIpn exenHeBHOM pacxojae BapeHbs 1,2 51 umerommxcs 3anacoB xBaTUT Ha 30 gueil. Kakos
JIOJDKEH OBITh €XKETHEBHBIN pacxo]] BapeHbsl, YTOObI ero XBaTuio Ha 90 nHei?»
5. Pemute 3aauy 1ByMs apu(pMeTHYECKUMU CIOCOOaMHU.
«3a 125 xBT/4 3nexTposHeprun ymiatwid 37 pyo 50 xomn. CKolbKkO HaJO yMIaTUTh 3a 75 KBT/Y4
anekTposHeprun?» 1.CKoIbKO UMEETCS MATU3HAYHBIX YUCEN, KPATHBIX MSATH?
6. Pemmre xoMmOuHaTOopHyro 3amady. CKOJBKUMH CIOCOOAMH MOXHO paccaguTh 4YeThIPEX
y4amuxcs Ha 15 mecrax?
7. Pemmre xoMOuHaTOpHYIO 3a1auy. Ha coOpaHuu MODKHBI BRICTYNHTH 4 4yenoBeka. CKOJIbKUMHU
crocobamMu UX MOXHO Pa3MECTHTh B CIIUCKE OpaTOpOB?

Kpumepuu oyenusanus 3auemnoti pabomol

[IpotieHT nMpaBUJILHO BHIOJHEHHBIX TECTOBBIX Ouenka
3aJaHui
90% — 100% OTJIMIHO
75% - 90% XOPOLIO
60% - 75% YAOBJIETBOPUTEIHHO
Menee 60% HEYJIOBJIETBOPUTEIHHO

Kpumepuu evicmaenenus 3auema

OneHka «3aumeno» BBICTABIACTCS CTYJEHTaM IIPU BBIIOJHEHMHM OJHOIO M3 YCJIOBHUI:
1) BBIIOTHEHO HE MEHee JIByX TPeThbHX YacTei 3au€THOl paboThl WM 2) c/elaHbl HE MEHee JBYX
TPETbUX YacTeil 3aJaHus A CaMOCTOATEIbHOW paboThl K KaKIOMY 3aHSATHIO M MPOMIEHBI
KOMIIBIOTEPHBIE TECTHI HA OLIEHKY «OTIMYHOY», «XOPOILOY, «YIAOBIETBOPUTEIBHOY.

OneHka «He 3aumeno» BBICTABIIAETCS CTYJIEHTAaM, €CIM HE BBINOJIHEHO ycioBue 1) u He
BBITOJIHEHO XOTsI ObI OJTHO U3 YCIIOBUIi 2).

3 cemecTtp

Dopma npomesrcymouHoln ammecmayuy — IK3AMeH

Bonpocsl k 3k3ameny



MHO0XECTBO — OCHOBHOE MOHSATHE TEOPUU MHOMKECTB.

MareMaTuyecKue MOHSATHS.

Bricka3piBaHUs U BBICKA3bIBATEIbHBIC (DOPMEIL.

MareMaTuueckue yTBEpKACHHUSI U UX CTPYKTYpa.

YMO3aKI04eHus.

UwucrioBbie BEIpaKECHUSI, PABEHCTBA, HEPABCHCTRA.

bunapHbie COOTBETCTBUS U OTHOIICHHUS.

Oyukuuu. [psimast u oOpaTHasi IPONOPLIMOHAIBHOCTH.

VYpaBHEHUs U HEPABEHCTBA C OJHOU MEPEMEHHOM.

0. OTHOIIEHNE SKBUBAJICHTHOCTH M pa3OMEHME MHOXECTBA Ha KJIACChl — OCHOBHOM IMOJXOJ K
MOCTPOEHUIO MHOKECTBA LIENbIX HEOTPUIIATEIIbHBIX YHCET.

11. AkcHoMaTH4YEeCKOE MOCTPOECHNE MHOKECTBA HATYPAJIbHbBIX YHCEN.

12. Jlenenue 1enoro HEOTPULATEIBLHOTO YHCIIa HA HATYPaTbHOE C OCTATKOM.

13. Teopus uncesn — OCHOBA BBIYMCIUTEIbHBIX JEHCTBUH.

14. Apudmerndeckue neHCTBUS HAJ MHOTO3HAYHBIMU YHUCTIAMH B IECATUYHON CHCTEME CUMCIICHUSI.

15. OTHOIICHHE TETUMOCTH Ha MHOYKECTBE HAaTYPAIbHBIX YHUCEIT.

16. ParmonansHEIE YHCIIA.

17. JecatuuHoe n3MepeHune oTpeska. JleicTBUTEbHbIE YHUCIIA.

18. 'eomeTpuueckue Tena u GUrypsl.

19. IIpeoOpazoBaHus MIIOCKOCTH.

20. Pa3nuuHble OIX0/IbI K BEICHUIO a/I/INTUBHO-CKAJISIPHBIX BEJIMYHMH.

e e A o e

[Ipumep Ounera Kk IK3aMEHY
O7si CTYJEHTOB MATOTO CeEMecTpa
bunem No 1
1. BrIcka3bIiBaHUS U BBICKA3bIBATEIBHBIC (POPMBI.
2. BrmonHUTE ACHCTBUS CI0KEHUS U BRIUUTAHUS:
1 Mm25cMm+ 3,75 nm — 2,5 cm + 400 mm;
451+ 2,311+ 256 kr + 14 000 1;
5,6 u+42c+ 23,3 mMumH,
26 1— (2000 cm®+ 6 v + 0,003 ).

Kpumepuu oyenueanus omeemoe na IK3amene

Ounenkn  "oTnumuHO"  3acily’)kMBaeT  CTYAEHT,  OOHapy>KMBUIMI  BCECTOPOHHHUE,
cucTeMaTH4Yeckre U IIIyOOKHe 3HaHMSA Y4eOHO-NPOrpaMMHOIO MaTepuaja U yYMEHHE JIOTHYHO U
JIOKa3aTeNbHO €ro u3jaraTh, YyMEHHE TPABUIbHO BBINOJHATH IMPAKTUYECKUE 3a/JaHus,
NPEIyCMOTPEHHBIE MPOrpaMMOi, HE JOMYCKAaIOUMH (PaKTUYeCKHX OLIMOOK NpU HU3JI0KESHUU
MaTepuasa U IpH BBITIOJHEHUHU BCEX BUJOB NMPAKTUYECKUX 3aJIlaHUM;

OLIGHKU "XOpoImo" 3aciy’KUBaeT CTYAEHT, OOHApyXWBIIMHA IOJHOE 3HaHUE Yy4eOHO-
MPOrpaMMHOT0 MaTepuaiga M YMEHHE JIOTUYHO U JO0Ka3aTeNbHO €ro Hu3jararb, YCIHEIIHO
BBINOJIHUBIINN TPEAyCMOTPEHHBIE IPOTPAMMON 3aJJaHUs ¥ IOMYCTUBIIHNM 1-2 HerpyOble omOKH;

OLICHKH "YJIOBJIETBOPUTENBHO" 3aCIy’KUBAET CTYACHT, OOHAPYKUBIIUN 3HAHHE OCHOBHOTO
MaTepHalia yueOHO-IIPOrpaMMHOTO MaTepuajia B 00beMe, He0OXO0IMMOM JUIs MPeJICTOsAIIeH paboThl
mo mnpodeccur, CHPABISIONIMICS C BBINOTHEHHEM 3amaHuil. OrneHka "yJoBJIETBOPUTEIHHO"
BBICTABJIAETCS CTYJIEHTaM, AOIYCTUBIINM IOTPEIIHOCTH B OTBETE HA 3K3aMEHE U cJesaBlIuM 3-4
HErpyOBIX OMMOKHM B TPAKTUYECKHUX 3aIaHUSIX, HO 00JIaJar0IIM HEOOXOAMMBIMH 3HAHUSMH JIJIST UX
YCTpaHEHUS;

OlICHKa "HEYy/JOBJIETBOPUTENHLHO" BBICTABISIETCS CTYACHTY, OOHApyXHUBIIEMY MHpoOenbl B
3HAHUSX OCHOBHOI'O Y4YeOHO-POrpaMMHOI0 MaTepHaja, JOIyCTUBLIEMY TIpyOble OIIMOKH B
BBIIIOJIHEHUU NIPEyCMOTPEHHBIX IIporpamMmoin MIPAKTUYECKUX 3a/1aHUM. Onenka
"HEyIOBIETBOPUTEIBHO"  CTaBUTCS  CTYIAEHTaM, KOTOpble HE MOTYT MNPUCTYNUTh K



npohecCHOHANLHOW NESTEIBHOCTH 110 OKOHYaHUU By3a 0€3 JTOMOJHUTENbHBIX 3aHATUH 1O JaHHON
JUCIIATIIINHE.

7. IlepeyeHb OCHOBHOM M 10NIOJTHUTEIbHOM JINTEPATYPbI

7.1. OcHOBHas JIUTEpATYpa
1. Kyuep, T. I1. Martematuka. Tectsl : yue6HOe mocobue st By30B / T. I1. Kyuep. — 2-e uzn.,
ucrnp. u gon. — Mocksa : M3narensctBo KOpaiit, 2025. — 541 c. — (Briciiee o6pa3zoBanue). —
ISBN 978-5-534-09073-4. — Tekcr : anexktponHbli // OOpa3zoBaTenbHas miardopma Opaiit
[caiiT]. — URL: https://urait.ru/bcode/561659 (nara oopamenus: 14.01.2026).
2. llagpuna, U. B. Meronuka npenojaBaHusi Ha4ajabHOTO Kypca MaTeMaTHKU : yUeOHUK U
npakTukyMm Juis By3oB / . B. lllagpuna. — MockBsa : M3natensctBo FOpaiit, 2025. — 279 ¢. —
(Briciee obpazoBanue). — ISBN 978-5-534-08528-0. — TekcT : 371€KTpOHHBIH //
OobpazoBatenbHas miargopma FOpaiit [caiit]. c. | — URL: https://urait.ru/bcode/560761/p.1 (nara
obpamenust: 14.01.2026).

7.2. JlonoJIHUTENbHAS IUTEpaTypa
1. CroinoBa JLII. Maremartuka: y4yeOHUK Ui CTYJACHTOB  YUPEXKICHMHA  BBICIIETO
npodeccuonaibHoro oopazosanus / JI.II. Croitnosa. — 5-e uza. — M. : Akagemus, 2015.
2. AmaroBa I''M. Ynpaxsenus u 3a1auu: yue6. mocoOue /i CTy. BbICHI. NeA. yuel. 3aBefeHuit /
I''M. AmaroBa, M.A. AmartoB. — M.: U3ngarenbckuii ieHTp «Akagemus», 2008.
3. AmaroBa. I'"M. Maremaruka : yueb. mocoOue sl CTyIeHTOB By30B mo crenl. "[legaroruka u
METOMKa HadaabHOTO oOpa3oBanus" : B 2 kH. / I'. M. AmaTtoBa, M. A. AmatoB .— M. : Akanemus,
2008.
4. JlaBpoBa H.H. 3amauHuk-nipakTHKyM 1O MaTeMaTHKe: y4e0. mocoOue sl CTyACHTOB-3a09HUKOB
I-IIT kypcoB ¢ak. memaroruki W METOAWKH Had. oOydenwss men. uH-ToB / H.H.JlaBposna,
JLII.CtoinoBa.— M. : IIpocBemenue, 1985.
5.3agaum A7 KOHTPOJBHBIX PabOT MO MaTeMaTHKe: JJIs CTYJCHTOB (hak. Hay. KJIacCOB TEJ. UH-
toB / JL.IL. CroitnioBa u ap.; Mock. roc. OTKpeITHIN Tief. uH-T. — M. : [IpocBemienue, 1993.
6. Maremaruka. B 2 u. Y. 1. /Ing cTyieHTOB-3204HUKOB 1 — 2 KypcoB ¢ak. HOATr0T. yUUTesIel Had.
knaccoB nieq. uH-ToB / JLII. Croiinosa, H.S. Bunenkun, H.H. JlaBpoBa; Mock. roc. 3a04. miej1. UH-T.
— M. : IIpocemenue, 1990.
7. Bunenkun H.Sl. Maremaruka. VYuel. mocobuwe st CTYACHTOB Ti€[l. WHCTUTYTOB IO
cneuuanbHoctd Ne2121 — «Ilemarormka m meronuka HavanbHOro odydenus» / H.S. Bunenkus,
AM. Ilpmkano u ap. — M.: IIpocsemenune, 1977.
8. Cromap A.A. Maremaruka. ([nga crynenroB 1 kypca ¢axyiabTeTOB MOATOTOBKH Y4HTENeH
HAYaJIbHBIX KJIACCOB meaarorndyeckux By30B.)/ A.A. Cromsp, M.IL. Jlenbuyk. — MuHCK, «Bplmei.
mKkona», 1975.
9.Cronap A.A. Marematuka. ([ns crynentoB Il kypca ¢akynbTeTOB MOATOTOBKH y4YHUTENIEH
HAYaNlbHBIX KJIACCOB menmarormdeckux BYy3oB.)/ Ilog ob6meir pen. A.A. Cronspa. — MUHCK,
«Brrmeimt. mkomay, 1976.
10. Toukux A.Il. Maremaruka: YdeOHOe mocoOue Ui CTYIACHTOB (PaKyJIbTETOB IOJTOTOBKH
yuuTesae HadaibHbIX KiaccoB: B 2-x kaurax / A.Il. Tonkux.— M.: KumkHbIi 1oM «YHUBEPCUTETY,

2002.

7.3. I[lepedens pecypcoB HHGOPMAIIMOHHO-TEIEKOMMYHHUKAITMOHHON ceTn « IHTepHEeT»
1. DHukIoneamueckuii cioBapk oHOro Maremaruka / Coct. A. I1. CaBun. - M.: [lenaroruxka,
1989. URL.: https://sernam.ru/book e _math.php (mata obpamenus: 14.01.2026).
2. UsuH A. A. Jloruka : yue6. mocobue / A.A. UBuH. — 2-¢ u3a. — M.: 3nanne, 1998. URL:
https://refdb.ru/look/1974383-pall.html (gara obpamenus: 14.01.2026).

8. MaTepuajibHO-TeXHUYECKOE o0ecneyeHne


https://refdb.ru/look/1974383-pall.html
https://sernam.ru/book_e_math.php

VYyebOnass aymutopus (205, 208, 216) nans mnpoBeAeHHUS 3aHATUN JEKIUOHHOTO U
CEMHUHAPCKOTO THWIIA, TPYMIOBBIX W WHIWBHIYATbHBIX KOHCYJIBTAI[UH, TEKYIIETO KOHTPOJS H
MPOMEXKYTOUYHOM aTTecTalliu, OCHAICHHAs CIEAYIOIUM 000pyIOBaHHEM: CTaHAapTHas ydeOHas
MeOenb (28 yueOHBIX MOCaOYHBIX MECTa), CTOJ M CTYJI JUIsl mpernojaBateis — mo 1 mr., kadeapa
JUIS JIeKTOopa — 1 WIT., JOCKA HACTEHHAsl TpeXdJIeMEeHTHas — | mT.

Kabuner — yueOGnas aynutopusi 207, xopmyc Ne 3, oGopynoBaHHash MyJbTUMEIUWHBIM
o0opymoBaHuEM Ui Mpe3eHTanuil (MHTepakTuBHAsA nocka (HanonbHas) SMART BOARD (1 mir.),
MynbTEMeaRanpoekTop ViewSonic (1 m.), HOyTOyk Lenovo (1 mt.), komonku O0J88393-C — (1
KOMIL)).

Kumwxusiii pona 6ubnuoreku Cmonl'V.

9. lIporpammMHoe obecnieueHmne

Kaspersky Endpoint Security mms 6usneca Cranmaptabiii AO «JlaGopatopus Kacnepckoroy,
munensusa 1FB6-161215-133553-1-6231.
Microsoft Open License, nunensus 49463448 B cocrase:
1. Microsoft Windows Professional 7 Russian;
2. Microsoft Office 2010 Russian.

O6yuarommmcst obecrieuen npoctyn k OBC  «lOpaiity, DBC «IPRbooks», moctyn B
AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO0 CpeLy YHHMBEpPCHTETa, a TakXke JOCTyl K
COBPEMEHHBIM IPOeCCHOHATBHBIM 0a3aM JTaHHBIX U HH()POPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM.
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