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Pabouas nmporpamma yueOHOTO npeameTa pazpaboTaHa Ha OCHOBE:

-denepanbHOro rocyJapCcTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa CPEIHEro
npodeccuoHanbHoro oobpaszoanusa (mamee — PI'OC CIIO) mo crnenualbHOCTH
52.02.01 HWckycctBo Oanera (mpuka3 MwuHHCTEpCTBA O00pa3oBaHUsI W HAyKH
Poccuiickoit @eneparuu ot 30.01.2015 . Ne 35);

- mpukaza MuHucrepctBa npocBeuieHuss Poccuiickon ®epepauuu  OT
05.03.2021 r. Ne 87 «O BHecenun usMeHeHul B denepanbHblii TOCYAapCTBEHHbIN
o0Opa30BaTeNbHBI CTAaHAAPT CPEAHEr0 MPOo(ecCHOHAIBHOTO O00pa3oBaHUs IO
cneruansHoctu 52.02.01 MckycctBo 6aneray;

- denepanbHOTO rOCYAAPCTBEHHOTO 00Pa30BaTENBbHOTO CTaHJApPTa OCHOBHOIO
obmero oOpa3zoBanusi (mpuka3 MuHucTepcTBa mpocBemienus —Poccuiickoi
®enepaunu ot 31.05.2021 r. Ne287).

Opranuzanus-pazpadotunk: ['TIOY «CapaToBckuii 00J1aCTHOM KOJUICIK UCKYCCTBY.

PazpaboTuuk:

Bopo6reBa JlrommMuna HMBanoBHa — mpenojaBaTelb IHUKIOBOHM  KOMMCCHUU
«Ob1meo0pazoBaTeIbHble JTUCIHUIUIMHBEI OCHOBHOTO 001iero oOpaszoBanus» [TIOY
«CaparToBcKkuii 001aCTHOM KOJUIEIK UCKYCCTBY.

PekoMeHnoBaHO LUMKIOBOW Komuccuen «O01eoOpa3oBaTenbHble TUCIUIIMHBI
ocHOBHOro obmiero ob6pazoBanus» [TIOY «CapaToBckuii 00JacTHOM KOJUIEIK
HCKYCCTBY.
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1. MACIHIOPT PABOYEM IMPOT'PAMMBI YUYEBHOI'O ITIPEJMETA

1.1. O6aacTs npuMeHeHus padoyeii MPporpaMmbl

Pabouas nporpamma yue6Horo npeamera YI110.05.01. MaremaTtuka siBIsieTCs
YacThl0O HMHTETPUPOBAHHOM O0Opa30BaTENbHON MNpOrpaMMbl B 0O0JIACTH HCKYCCTBA.
IIporpamma cocraBieHa B cootrBerctBuU ¢ ®I'OC OO0 u ®I'OC CIIO no
cnenunasibHocTH 52.02.01 MckyccTBo Oanera.

1.2. Mecro yuyeOHOro mpeaMera B  CTPYKType HHTEIPHPOBAHHOM
o0pa3oBaTeIbHOM MPOrpaMMbl B 00JIACTH HCKYCCTBA

VYueOnniii npeamer VYIIO.05.01. Martemartuka otHocutcs K IlpenmerHoii
obnactu «Marematuka U nHpopmatukay O0611e00pa30BaTEIBHOTO YUYEOHOTO IUKIIA,
peanusyromero (enepanbHblii  TOCYJAapCTBEHHBIN 00pa30oBaTeNIbHBIN  CTaHAAPT
ocHOBHOro o6miero o6OpazoBanuss MOII B OU mo cnemumansHoctu 52.02.01
HckyccTBo Oanera.

1.3. Hesu u 3a1aum npeaMera — TpeOOBAHUA K Pe3yJbTaTaM OCBOEHHUS YU4eOHOT0
npeaMera

N3yyenue npenmetrHod obnactu «Maremartvka MU HH(QOpPMATHKA» JAOJIKHO
o0ecne4uTh:

OCO3HAaHHE 3HAUEHUS MaTEeMaTHUKW U MH()OPMATUKH B MOBCEAHEBHOW >KU3HU
YEJIOBEKa;

dbopMHUpOBaHUE TIPEACTABICHUA O CONUATBHBIX, KYIbTYPHBIX U HCTOPUICCKUX
(bakTOpax CTAaHOBJICHHSI MATEMAaTUYECKON HAYKHU;

MOHMMAaHKE POJIH UH(POPMALIMOHHBIX MPOIIECCOB B COBPEMEHHOM MHUPE;

dbopMupOBaHUE MPECTAaBICHUI O MaTeMaTUKe KaK 4acTH OOIedYeI0OBEeYeCKOn
KYJIbTYpbl, YHUBEPCAIIbHOM SI3bIKE HAYKH, MO3BOJISIIOLIEM OMNMUCHIBATH U H3y4daTh
peabHbIE MTPOLIECCHI U SIBJICHUS.

[IpenMeTHble pe3yibTarhl 0 yueOHomy mnpeamety YI10.05.01. Maremartuka
JOJIKHBI 00eCIIeYnTh:

1) ymeHue cBOOOJHO ONEPUPOBATH MOHATUAMU: HATYpPaIbHOE YUCIO, IPOCTOE
M COCTaBHOE YHCJIO, LI€JI0€ 4YHUCJIO, MOAYJIb 4YHWCIa, OOBIKHOBEHHass ApoOb u
JecsiTUYHasi ApoOb, CTaHIAPTHBIM BHUJ YHUCJA, PAMOHAIBHOE U HpPpPAIMOHAIbHBIC
YyCciaa; MHOXECTBA HATYpPajbHBIX, MEJIbIX, PpalMOHAIBHBIX, JACHCTBUTEIBHBIX
(BELIECTBEHHBIX ) YMCEI; YMEHUE CPAaBHUBATh U YIIOPSAJOUYUBATH YKCIIA, IPEIACTABIATh
Yyycjaa Ha KOOPAMHATHOM MPSIMOM, OKPYTJIATH YUCHA, JEJaTh NPUKUIKY U OLICHKY
pe3yJbTaTa BhIYUCICHUM;

2) yMEHHE JOKa3bIBaTh U MCIOJIb30BATh MPU3HAKU JIETUMOCTH Ha 2, 4, §, 5, 3,
6, 9, 10, 11, npusHakKu AETUMOCTH CYMMBbI M IPOU3BEAEHUS LEIBIX YUCET IPH
pEelIeHUH 3a7a4; YMEHUE HaXOAUTh HAHOOJIBIIMK OOIIMIA JENUTeNb U HauMEHbIIee
oOlliee KpaTHOE YMUCENl W UCIOJIb30BaTh MX MPU PEHICHUH 3a7a4, MPUMEHATH
anroput™ EBKkinaa; ymenue cBOOOAHO ONEpUPOBATh MOHATUEM OCTaTKa MO MOJYIIIO,
HaXxOJWThb OCTAaTKM CYMMBl M TIPOM3BEACHUS MO JaHHOMY MOAYJI; YMEHHE
3alMChIBaTh HATYPAJIbHBIC YUCIA B PA3JIUYHBIX MMO3UIMOHHBIX CUCTEMAX CUHMCIICHUS,
npeoOpa3oBbIBATh 3aMKUCh YMCIIA U3 OJIHONM CUCTEMbI CUUCIIEHUS B IPYTYIO;



3) ymMeHwue pemaTh 3a7a4d pa3HbIX THUIIOB, B TOM YHCJIC HA MPOIEHTHI, O U
4acTH, JBUXKEHUE, padOTy, IIEHy TOBAPOB U CTOMMOCTH MOKYIIOK W YCIYyT, HAJIOTH,
3a/layd U3 00JIaCTH yIpaBJiCHUS JUYHBIMU W CEMEWHbIMU (DMHAHCAMH; yMEHHE
COCTaBJISITh BBIPAKEHUSI, YPABHEHMSI, HEPABEHCTBA U CUCTEMBI 10 YCIOBHUIO 3aJ1a4H,
UCCJIEIOBATh IMOJYYEHHOE PELICHUE U OLIEHMBATh MPABAONOAO0HOCTH MOJYYEHHBIX
pE3yNbTaToB;

4)ymeHue cBOOOAHO OMNEPUPOBATH TMOHATUSIMHU: CTOJIOMKOBBIE U KpPYTrOBbIE
TUarpaMMbl, TaOJHIlBI, CpeIHEe 3HAYCHUE, MEIWaHa, HauOOJbIIee W HaMMEHBIIICE
3HaYeHHUEe, PacCeUBaHUe, pa3Max, JUCIEPCUs U CTaHAAPTHOE OTKIOHEHHE YHCIOBOTO
Ha0bopa, CTAaTHCTHYECKHE JaHHBIC, CTATUCTUYECKAs YCTOWYUBOCThH, TPYMIHPOBKA
JTAHHBIX; 3HAKOMCTBO CO CIIyY4alHOM HW3MEHYMBOCTHIO B MPHUPOAC M OOIIECTBE;
yMEHUE BBIOMpPATH CMOCO0 TpEACTaBICHUS WH(GOPMAIMK, COOTBETCTBYIOIIUI
NpUPOJE JAHHBIX © IEJIIM HCCIEAOBAaHUS; AaHAIW3UPOBATh MW CPABHUBATH
CTATUCTUYECKUE XAPAaKTEPUCTUKU YHMCIIOBBIX HAOOPOB, B TOM YHCJIE MPHU PEIICHUU
3a/1a4y U3 Jpyrux y4eOHbIX MPEIMETOB;

5) ymeHue cBOOOHO ONEPUPOBATH MOHATUSAMU:  JIJIMHA JIMHUM, BEJIUYUHA
yrjia, TPUTOHOMETpUYecKue (QYHKIMM YTIOB TPEYrojbHUKA, IJIOMAAb (UTYpHI;
yMEHHUE BBIBOJUTH U MCHOJB30BaTh (POPMYJIbI I HAXOXKACHUS UIMH, TUIOMIAeH U
BEJIMYUH YIJIOB, YMEHHE CBOOOJHO OINEpUpOBaTh (OPMYyJIaMH, BbIPAKAIOIIUMU
CBOMCTBA HM3Y4YEHHBIX (QUTYp; YMEHHE HMCIOJIb30BaTh CBOWCTBA PaBHOBEIMKUX U
PaBHOCOCTaBJICHHBIX (GuUryp, Teopemy [ludaropa, TeopeMbl KOCUHYCOB U CHHYCOB,
TEOpEMYy O BIHCAaHHOM YTJIe, CBOMCTBAa KacaTeIbHBIX W CEKYIIMX K OKPYKHOCTH,
(GbopMyIIBI TUIOMIAAN TPEYTOIbHUKA, CYMMBI YTJIOB MHOTOYTOJIbHUKA MPU PEIICHUH
3aJ1a4y; yMEHUE BBITIONHSATH U3MEPECHMS, BEIYUCIICHUS U CPABHEHUS JUTMH, PACCTOSTHUM,
VTJIOB, TUIOIIA/ICH; YMEHHE OIEHUBATh Pa3MepPbl OOBEKTOB B OKPYKAIOIIEM MHUPE;

6) yMeHHE BBIOMpATh MOIXOAIINNA METON IS PEIICHUS 3aJa4d, MPUBOIUTH
IpUMEPbl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U OOLIECTBEHHOM >KU3HH,
pacno3HaBaTh MPOSIBJICHUE 3aKOHOB MATEMATUKU B MCKYCCTBE; YMEHHE OMHUCHIBAThH
OTJICTIbHBIE BBIJAIOIIMECS PE3ybTaThl, MOJYYCHHBIE B XOJI€ Pa3BUTHS MaTeMaTHKU
KaK HayKu; MPUBOAWTH MNPUMEpPbl MAaTEMaTHYECKUX OTKPBITUH U UX aBTOPOB B
OTE€YECTBEHHON U BCEMUPHOU UCTOPHH.

B pe3ynbrare ocBoeHUs y4eOHOro MmpeaMeTa 0Oydarouiicss JoJKeH 00J1a1aTh
00IMMHU KOMIIETEeHIIUAMM, BKITIOUAIOIIUMHU B c€0sl CIIOCOOHOCTH:

OK 10. HUcmonb3oBath B MNpodeCCHOHATBHONW NEATEIBHOCTH JIMYHOCTHBIE,
MeTarpeaMETHbIC, TIPEIMETHBIE Pe3yIbTaThl OCBOCHUS OCHOBHON 00pa3oBaTEIbHOM
MIPOTrpamMMBbl OCHOBHOTO 00IIIero 00pa3oBaHMs.

1.4. KosimuecTBO 4acOB Ha 0CBOCHHE YU4eOHOI0 IpeaMera

MaKCUMaJbHOW yueOHOU Harpy3ku oOydaromierocs — 525 4acoB, B TOM 4HCIIE:
00s13aTeIbHOM ayTUTOPHOM yueOHOH Harpy3ku oOydaromierocs: — 350 4yacos;
CaMOCTOSITeNIbHOM paboThl 0Oyuaromierocst — 175 yacos.



2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O IPEIMETA

2.1. O0beM yueOHOro npeaMera U BUAbI y4eOHOo# padoThl

Bup yueGHol paboThI Obvem uacos
MaxkcuMmasbHas yueOHasi Harpy3Ka (BCero) 525
O0s13aTenbHas ayiuTopHas yuebHasi Harpy3ka (Bcero) 350
CamocrosiTenpHast paboTta 00ydaronierocs (BCero) 175

Wrorosas arrectanus B opMe KOHTPOJBHOTO ypoKa B 2(6) Kiacce.




2.2. TemaTH4yeCKUi IJIAH M COAEPKaHUE YU4eOHOIr0 peaMeTa

HaumeHnoBanue Conepxanue yueOHOro Marepuasa, NpaKTHYECKHe 3aHATHS, CAMOCTOAATeIbHAA padoTa Kojg-Bo | YpoBeHb
pa3iesioB U TeM o0yyaromuxcs 4acoB | OCBOEHUs
1 2 3 4
1 (5) xkaace
Tema 1. Conepxanue y4eOHOro MaTrepuaJa: |
HarypajibHble uyncia 1. Psn HatypanbHbIX uncen. HaTypaibHble yncia 1 uX CpaBHEHHUE.
2. [{udpsl. ecsTuunas 3a01Ch HATYPATIbHBIX YHCE. 1
3. Otpe3ok. JlinHa oTpe3ka 2 )
4. IInockocts. [Ipamas. Jlya 1
5. [IIxana. KoopauHatHbIi 1y4 1
6. CpaBHEHNE HATYpAJIbHBIX YHCEIL. 1
7. IToBTOpEHUE U cucTeMaTu3anys yyeOHOro MaTepuaia 1
IIpakTnyeckue 3aHsATHS
UreHue u 3aMCh MHOTO3HAUYHBIX uncel. Pacro3HaHue Ha 4epTekax M PUCYHKAX B OKPYKAIOIEM
MHUpE OTpe3Ka, MPsMOM, Jiyda, miockocTu. [locTpoenue oTpeska, dyda, Ha3BaHUE HUX AIIEMEHTOB;
U3MEPEHHE JUTMHBI OTpe3Ka; BBIPAXKEHUE UIMHBI OTPE3Ka B PA3JIMYHBIX €JUHULIAX H3MEpPEHUS. 1
[TocTpoeHue TpeyroibHUKOB, MHOTOYTOJIBHUKOB, MACHTU(UKALMS T€OMETpUYECKUX (UTYp MpH
M3MEHEHNH UX I0JIOKEHUS Ha TUIOCKOCTH. IlocTpoeHre KOOpAMHATHOT O JIyda; HaXOKACHUE Ha HEM
TOYKHM 1O 33JaHHbIM KoopauHaTaMm. CpaBHEHHE HATypaJbHBIX YHCEN MO KjIaccaM U paspsaam;
3aIMCh pe3yJibTaTa CPAaBHCHUS C HOMOIIBIO 3HAKOB <, > , =,
KonTposabHnas padora Nel. HarypanbHble ync/ia M IKAJbI. 1
Camocmoamenvnas paboma odyuarouuxcs
§§1-6; Ne Ne 5,7,14,9,11,20,23,38,25,27(1,3,5),39,30,32,27(2,4,6),45,48,50,79 10
NeNe 60,62,80,54,57,82,69,72,83,86,81,111,93,100,108,114,116,119,122,124
NeNe 126,128,132,134,145,146,149,152,154, 158,160,162, 163
Tema 2. Copep:xxanue y4e0HOro marepuaJa: ’
Cnoxenne u Bbrautanue | 1. CrnosxeHue HaTypajabHBIX yncen. CBOWCTBA CIOXKEHUS .
HATYPaJbHBIX YHCeJl 2. Brruntanve HaTypalibHBIX YHCell, Ha3BaHUE KOMIIOHEHTOB U pe3yJbTaTa IeHCTBUs
BBIYMTAHMS, CBOMCTBA BEIYUTAHMS. 2 2
Brruntanre MHOTO3Ha4YHbIX YHCell, IPUMEHEHHE CBOWCTB BHIUMTAHUS IIPU BBIUHCICHUSIX.
3. YucroBble 1 OyKBEHHBIE BBIPOXKEHHS: YMCIOBOE BHIpaXKEHNE, OYKBEHHOE BHIPAKECHHUE U €TO 1

qrcioBoe 3HaueHue. DopMyIbI.




YpaBHeHust

VYros. OG03HauUEHHE YIIIOB

Bune! yrios. 3mepenue yrioB

MHoroyrojabHUKH. PaBHbIE GUTYPBI.

TpeyronbHUK U €ro BUJIBI

DX |n |+

[TpsmoyronbHUK. OCh CUMMETPUH (PUTYPBI

IToBTOpEHUe U cucTeMaTu3anys y4eOHOro MaTepuaia

U UG UG U (NG ) [y e

IIpakTnyeckue 3aHsATHS

DopMynMpOBKa CBOWCTBA CJIOKEHUS W BBIYUTAHUS HATYPAJIbHBIX UMCEN, 3aIIMCh 3TUX CBOMCTB B
Buze popmyn. CnoxkeHue U BHIYMTAHUE HATypalbHBIX YUCEIl, IPOTHO3 PE3yIbTaTOB BBHIYMCIECHUH.
Hcnonp30BaHue pa3iavuyHbIX IPUEMOB IIPOBEPKU IIPABUIBHOCTH HAXOKACHUS 3HAYCHUS YUCIIOBOIO
BbIpakeHHUs .JlomaroBelii KOHTPOJb MPAaBUIBHOCTH M TIOJHOTHI BBIIOJHEHUS aJIrOpUTMa
apupmMeTnueckux JeicTBuil.UTeHne H 3amuch C MOMOIIBbI0O OYKB CBOMCTBA CJIOXKEHUS U
BBIUYMTAHUS, BBIUMCIEHUE YHCIOBOIO 3HAUYEHUS OYKBEHHOIO BBIPAKEHMS, INPEIABAPUTEIBHOE
yopouieHue ero. PemieHue npocTEHIIMX ypaBHEHUM Ha OCHOBE 3aBUCUMOCTEH MEXIY
KOMITAHEHTaMHU U pe3ynbTaToM apudmernueckoro neiicteus . CocTaBieHHE YypaBHEHUS Kak
MaTeMaTU4ecKod MoJend 3axadu. Pacrno3Hanume Ha 4eprekax M PUCYHKAX  YIVIOB,
MHOT'OYI'OJIbHUKOB, B YaCTHOCTH TPEYrOJIbHUKOB, IPAMOYTOJbHUKOB, C IIOMOIIBIO TPaHCIIOPTHPA
U3MEPEHHUE I'PALyCHBIX MEp YIVIOB, IIOCTPOCHUE YIJIIOB 3aJaHHOM IpaJyCHOM MeEpbI, IIOCTPOEHUE
OMCCeKTpPUCHl 3a/JlaHHOrO yrja, Kiaccupukanus yrioB. PemeHue 3amad Ha HaxoXAEHUE
IIEPUMETPOB NPSAMOYTOJIbHUKA U KBaJpaTa, IpalyCHON MEpPbI YIJIOB.

18

KonTpoasHnas padora Ne2. Cjio:keHre U BBIYMTAHUE HATYPAJIbHBIX YHCeJI.
KontpoabHnas padora Ne3. Yrasl. Tpeyroabauku. IlpsavoyroibHuKH.

Camocmoamenvnaa paboma odyuaouguxcs

§§ 7-15; NeNe 168,170,174,172,176,178(1-2),180,183,185,178 (3-4),190,195,198,

NeNe 200,204,207,(1,2),209,217,207(3),215,219,221,231,233,223,225,229,244,248

NeNe 250,252,254,256,258,260,262,268,270,278,272(1-3),274,272(4-6),278,284

NeNe 284,286,292,289,294,300,317,302(1-2),304,318,302(3,4),307,309,319,313

NeNe 324,326,335,328,331,334,340,342,355,345,347,349,351,353,358,360,362,

NoeNe 373,382
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Tema 3.
YMHOKeHMe U eJieHne
HATYPAJIbHBIX YK e

Copep:xxanue y4e0HOro marepuaJa:

1. YMHOXKEHHUE HaTypaJIbHBIX YUCCII U €TI0 CBOﬁCTBa, Ha3BaHUC KOMIIOHCHTOB U pC3yJibTaTa
HeﬁCTBHH YMHOXCHUA, CBOICTBa YMHOXCHHS, YMHOXCHHUC MHOT'O3HAYHBIX YHUCCII,
MPpCACTABJICHHUC Y1CJIa B BUJC ITPOU3BCACHU .




2. Jlenenue HaTypajdbHBIX YMCEJ, Ha3BaHHE KOMIIOHEHTOB W pe3yjbTaTa JNCHCTBHUS NEJICHHUS,

JIEJICHUE MHOTrO3HauHbIX 4yHceld. HaxokneHue HEW3BECTHOIO MHOXKUTENSA, AEIUMOro, 3
JEJTUTEIISL.
3. KOMITOHEHTHI M pe3yabTaThl AEHCTBUS AETIEHUS C OCTATKOM. 1
[IpuMeHeHne feneHus ¢ OCTATKOM MPH PEIICHUH 3a1a4.
4. Crenens unca. 1
5. [Tmomazne. [1nomans npsIMOyroapHUKA 2
6. IIpssMmoyronbHbli Napauienenunen. Ilupamuna 1
7. O06BeM NPSIMOYTOIBLHOTO TTapaJUIeIeunea 2
8. KomOunaropusie 3agaun 1
IToBTOpEHUe U cucTemMaTu3anys y4eOHOro MaTepuana 1
IIpakTnyeckue 3aHsATHS
®opMyIUpOBKa CBOMCTB YMHOXEHHSI U JIEJIEHNS HAaTypaJIbHBIX YMCEJl, 3alIUCh 3TU CBOWCTB B BUJE
dbopmyn. Pemienne ypaBHEHHWH Ha OCHOBAaHMM 3aBHCUMOCTEH MEXIYy KOMIIOHCHTaMH
apupmeTnueckux JneiictBuil. HaxoxneHue ocTtatka mpu JeNCHHM HATYPaJbHBIX YHCEN, IO
3alaHHOMY OCHOBAHMIO W IIOKa3aTeNIl0 CTENEeHW - 3HA4YeHHe CcTeneHu uuciaa. HaxoxaeHue
IUIOINAAM MPSMOYTOJIbHUKA M KBaJjpaTa ¢ TOMOIIbI0 (hopMys1, 00bEeMBI Mapajuieenumeaa u Kyoa ¢ 20
nomotbio (Gopmyn. PermeHne KOMOWHATOPHBIX 3a7ad C TOMOIIBI0 Tepedopa BapHUaHTOB.
MogenupoBaHue CHUTyaluid, WUIIOCTPUPYIOUMX apu(pMeTHUYecKue ACUCTBUS U XOA HX
BBIMIOJHEHUS]; MPU PEUICHHUH HECTAaHAAPTHBIX 3aJad TOWCK M BHIOOP ajropuTMa peleHus.
CamocrosTenbHblil BeIOOp cmocoba pemeHus 3amaud. lMcmonb3oBaHWE pa3IUYHBIX MPUEMOB
IIPOBEPKHU NPABUIBHOCTH HAXO0XKJIECHHS YACIOBOTO BBIPAYKEHHS.
KontpoabHnas pabora Ned. YMHOKeHHE H JeJIeHHE HATYPAJIbHBIX YHCeJl.
KonrTpoasnas paGoraNeS. Ilnomagu u 00beMbl NPSAMOYrOJbHUKOB W HNPSAMOYIOJbHBIX 2
napaJjJjeJenuinenos.
Camocmoamenvnaa paboma odyuaouguxcs
§§ 16-24; NeNe 386,390,394,388(1,2),392,400(1),402,404,419,400(2),406,411,
NeNe 421,423,427,425,429,435,437,439,441,451,460,453,456,469,473,477,479,
NeNe 458,462(1),490,462(2),492,500,462(3),494,504,488,508,511,522,524,526, 19
NeNe 529,534,536,532,539,545(3,4),551,553,561,555,557,559,563,570,573,596(1),
NoNe 575,577,579,582,591,585,588,600,601,603,607,609,616,605,611,623,641,621,
NeNe 625,629,627,631,643(3,4),637,646,648,668,652,654,657,660,662,665
Tema 4. Copep:xxanue y4e0HOro MmaTepuaJa: ’
OOBbIKHOBEHHBIE IPOOH 1. ‘ [TonsiTre 1poOu, 10U, MOJOBUHBI, TPETH, YETBEPTH.




3anuce apobu, n300pakeHre IpoOdu Ha KOOPIUHATHOM JIyde.

2. [ToHsATHE TpaBIIILHOW M HENPABUIILHOM JIpobu. CpaBHEHUE UX MEXY cOOO0M U C eTMHULIEH. 1

3. [TpaBuna cioxeHus U BBIYUTaHUS APOOEH C OTMHAKOBHIMUA 3HAMEHATEIISIMHU. 1
BrImonHeHue closkeHUs U BRIYUTAHUS IPO0eH C OMHAKOBBIMU 3HAMEHATEIISIMU.

4. JlpoOu u feneHne HaTypabHBIX YHCEIT 1

5. [ToHATHE CMEIIaHHOTO YKCIa BbIIEIEHUE 11€TI0M YaCTH U3 HEeNpaBUIbHOM qpo0dwu, >
MIpeJICTaBJICHNE CMEIIAHHOTO YHCIia B BUJI€ HEMPABHIIbHOMN Ipo0u.

6. IToBTOpEHME U cucTeMaTu3anys yueOHOro MaTepuaia 1

IIpakTHYecKHe 3aHATHA

Pacno3znanue 0ObIKHOBEHHBIX JIpOOEii, MpaBUIbHBIX U HEMPABUIBHBIX AP0oOei, CMEIIaHHbIX YUCEIL.

N300paxkeHne OKpPYKHOCTH M Kpyra, yKazaHUE paadyca U JUamMeTpa, COOTHOIICHUE peallbHBIX

MPEAMETOB C MOJEISMH paccMarpuBaembix (uryp. OmmcaHue SBICHMHA W COOBITHH C

UCTIONIb30BaHMEM uncesl. HaxoxxaeHne npaBuIbHBIX U HEMPABWIBHBIX OPOOEii; BBIICICHUE TEI0M 9

YacTH W3 HEMpPaBWJIBHOM ApoOM W 3amMch CMEIIAHHBIX YHMCET B BHJIE HEMPAaBHJIBHON ApoOu.

CrnosxeHue ¥ BRIYUTaHHUE JPOOEH ¢ 0IMHAKOBBEIMH 3HAMEHATESIMU. 3aMUCh B BUE IPOOH YaCTHOTO

u 1poOb B BHUe yacTHoro. [IpeacraBnenue yucia B BUAE CyMMBI LIEJION U IpOOHOM 4acTu; 3amuch

B BUJIE CMEIIAHHOT'O YUCJIa YACTHOTO.

KonTpoabsHnas padora Ne6. O0bIKHOBEHHbIE IPOOH. 1

Camocmoamenvhnas paboma odyuarouuxcs

§§25-29;NoNe 677,679,681,683,685,687,699,690,694,701,692,696,711,705,709,

NeNe 713,720,722,728,730,732,724(1-6),726,734,737,739,744,746,748,750,752 9

NeNe 754,757,759,761,763,765,770,772,774,776,778(1-5),783,778(5-8),781(1),787

NeNe 778(9,10),781(2),789,785,791,793

Tema S. Coaep:xanue y4eOHOro MaTepuaJa:
JecaTuanblie qpodu. 1. [TonsiTHe necATUYHON NPoOH, YTCHUE U 3aITUCh JECATUYHON 1poOu, TepeBO T OOBIKHOBEHHOM 2

apo6u co 3namenaresieM 10, 100 u T. 1. B 1eCATHUHYIO U HAOOOPOT.

2. [TpaBuso cpaBHEHUS ACCATUYHBIX ApoOeit. HaxoxkaeHne paBHBIX ApoOei, cpaBHEHHE 1
JECSITHYHBIX APOOEH.

3. Oxkpyrinenue yucen. [Ipukuaku 1

4. [TpaBuiia cioKeHHs U BBIYUTAHUS JECSITHYHBIX Apo0Oeii. BrIoHEeHNEe CIIOKESHUS U 3
BBIUUTAHUS AECITUYHBIX Ipo0el, BBIMUTAHHE CYMMbI U3 YHCIIA, YUCIIA U3 CYMMBIL.

5. YMHOXEHNE JECATUIHBIX APOoOei 3

6. JleneHue AecATUYHBIX Apo0eit 3

7. Cpennee apudmernyeckoe. CpegHee 3HaUCHNUE BETUINHBI 1
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8. ITpouentsl. HaxoxaeHne npoueHToB OT YKuCia

[\

9. HaxoxaeHue 4yucia no ero npoueHTam

IToBTOpEeHME U cucTemMaTu3alys yaeOHOro MaTepuaa

IIpakTHYecKHe 3aHATHA

Pacno3nanue, yTeHne U 3aIUCh AECATUYHBIX ApoOei. Ha3zBaHue pa3psiioB JeCSITUUHBIX 3HAKOB B
3alUCH  JIECATUYHBIX JpoOeld. UTeHHMe W 3amuch JECATUYHBIX JpOOEH; MPOTHO3ZHPYEMOCTh
pe3yapTaToB BbhlUMCIeHUN. CpaBHEHHE YMCENl MO KJaccaM M pa3psliaM; CIOKEHHE U BbIUUTAHUE
JECATUYHBIX JApoO€H; OKpyIJeHHe 4Yuciaa A0 3aJaHHOro paspsna. HaxoknaeHue cpemHero
apu(QMETUYECKOTO HECKOJIBKUX YHCEN, MPUMEPHI CPEITHUX 3HAYCHUM BenuunH. BBenenue nmoHsaTus
«1%p», mpeacraBiaeHue MPOLEHTOB B BHUIE JECATHUHBIX APOOEH M NECATUYHBIX Npobel B BHIE
npoueHToB. Haxo1eHne nporeHTa OT YMCia ¥ YUCIIA 110 €ro MPOLeHTaM.

26

KonTtpoabHnas pabora Ne7.Cii0:keHne M BBIYUTaHUE JeCITHYHBIX Apodeii.

KonTpoabHast padora Ne8.YMHOkKeHUE U AejieHHe JeCATHYHBIX Apoleii.

Kontpoabnas padora Ne9.llpouentnl. HaxoxkneHne npoueHTOB OT YHCJIA W YHCIA MO ero
NPOLEHTAM.

Camocmoamenvnaa paboma odyuaouguxcs

§§ 30-38;NeNe 799,(1-8),801,(1-3),803(1-6),799(9-16),801(4-6),803(7-12),805,808,

NeNe 810(1-3),816,810(4-6),813,818,824,826,839,828,830,832,845(1-2),847(1-3),860(1),

NeNe 845(3,4),847(4,5),861,850,856,858,865,871,867,873,875,869,882,892,884,886,

NeNe 894,890(1-3),897,903(1-3),888,890(4-6),903(4-6),912,915(1-6),917,915(7-12),

NeNe 920,923,927,931(1,2),935,929(1,2),939,929(3,4),943(1,2),945,941,947,949(1,2),

NeNe 943(3),949(3.4),955,964,967(1-6),967(7-12),970,974,977(1-3),979,981(1-3),977(4-6),

NeNe 981(4-6),985,987,993,995(1),995(3),1001(1,2),1005,999(1),1001(3-4),1009,999(2)

NeNe 1003(1,2),1011,1018,1027,1034,1038,1052,1040,1042,1053,1045,1047,1054(1),

NeNe 1057,1059,1087,1063,1065,1068,1072,1074,1076,1079,1082,1084,1094,1096,1117(1,2)

NeNe 1098,1100,1102,1104,1106,1108,1122,1113,1115,1120

24

IloBTOpEHME U
cHcTeMaTH3alHsA
Y4eOHOro MaTepuasia
Kypca MaTeMaTHKH S
KJ1acca.

Copep:xxaHue y4e0HOro MmarepuaJa:

l. HatypasibHble 4nciia 1 NIKajbl

2. CroxeHre U BbIYMTAHHE HATYpajdbHbIX uncesl. CBOMCTBA Cl0XeHUA. PellleHne TeKCTOBBIX
3aja4.

3. VMHOXEHUE U ACJICHUC HaTypaJbHBIX YHCCII YMHOXEHIE MHOTO3HAYHBIX YqHuCECJI,
MNPpCACTABJICHUC Y1CJId, B BUJAC IPOU3BCACHU A

4. ®opmysibl TJIOMIAAM TPSMOYTOJbHUKA M KBaApara, CBOMCTBa Iuomaae. Haxoxnenue
IIONIAZEN NPSMOYTOJIbHUKA U KBaApaTa.
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5. OO6nikHOBeHHBIE ApooOu. [ToHATHE TPOOHU, T0IH, TOJIOBUHBI, TPETH, YETBEPTH. 3aIMUCh IPOOH,
n300pakeHne qpodu Ha KOOPAWHATHOM JTy4e

6. [IpaBuna cioxeHus U BBIYUTAHUS JECATUUHBIX APOOCH.

7. YMHOXKEHUE U JeNIeHUE JECATUYHBIX APOOEH.
O600marmui ypoK.

IIpakTHYecKHe 3aHATHA

UreHre U 3aMCh MHOTO3HAYHBIX YHCEN; MOCTPOSHUE KOOPAWHATHOTO Jy4ya; HaAXOXKJIEHUE Ha HEM
TOYKH MO 33/laHHBIM KOOpIMHATAaM; CPAaBHEHHE HATYpalbHBIX YHCEN IO KJaccaM H pa3psiiaM.
BrimotHeHMEe ACWCTBUN TIEPBOM M BTOPOW CTYNEHH C HATypaldbHBIMH W APOOHBIMH YHCIIAMHU.
OO0HapyxeHre U yCTpaHEHHE OMIMOOK JIOTHYEeCKOro (B XOoJle pemieHus) u apudmernyeckoro (B
BBIYHCIICHUH ) XapaKTepa.

10

KoHTpoabHBI YpOK.

KonTpoabsHas padora Ne 10 3a kypc MaTeMaTHKH S Kjacca

Camocmoamenvnas paboma odyuarouuxcs

Tectol 1-10 YMK A.T'. Mep3ansik u ap. Jlugakruyeckue marepuaisl. MaremaTnka 5 Kiiacc.

2 (6) kaacc

Tema 1.
JlemuMocTb
HATYPAJILHBIX YK CeJI

Conep:kaHue y4eOHOT0 MaTepHAaJia:

l. Jenurens, KpaTHOE, HAUMEHBIIIEE KPAaTHOE HATYPAJIbHOI'O YHCIIa, HAUMEHBIIUN JEIUTEIb
4uca.

2. [Tpusnaku nenumoctu Ha 10, Ha 5, Ha 2. [loHATHS «4ETHBIEC YKCIa» U «HEYETHBIC YUCTIA.

8]

[Tpu3zHaku genumMocTy Ha 9 1 Ha 3

4. IIpocteie u cocraBHble uncna. [Ipocteie HaTypanbHble ynciaa. CocTaBHbIE HaTypallbHbIE
yucia. Pa3znoxkeHue HaTypaabHBIX YUCENT HA MHOKUTENH

5. HawnGonpmmii o6mmii nemurens (HOJl) AByx HaTypanbHBIX unces. B3auMHO mpocThie ynca.

6. Haumensiee obmiee kparaoe (HOK)

7. [ToBTOpeHue u cucreMaTH3alys yueOHOro MaTepuana

IIpakTnyeckue 3aHsATHS

DopMynMpOBKa ONPEAEICHUN MOHATUN: JENUTENb, KPAaTHOE, IIPOCTOE YMCIIO, COCTABHOE YUCIIO,
o0muii JenuTeNnb, HauOONBIINA OOIIMK JETUTEeNb, B3aMMHO IMPOCTHIC YHUCIIA, OO0IIee KpaTHOE,
HaUMEHbIIee OO0IIee KpaTHOE M MPHU3HAKUA JACTUMOCTH. HaxoxaeHue nenuTenst U KpaTHbBIE
HaTypaJbHBIX YHCEJ; paclio3HaHue yucen kpatHeix 10, 5, 2, 9 u 3. Pacno3Hanue mpocTbiX U
COCTaBHBIX YMCEJI, pa3lioKeHUE COCTaBHbIX uucen Ha MHoxutTenu. Haxoxaenune HOJl m HOK
HATypaJbHBIX YHCEJl, HCTIOJIb30BaHUE MPU3HAKOB JIETMMOCTH HATYPAIbHBIX YHCEIL.

12



KonTpoasnas padora Nel. Ilpuznaku gesumoctu. HOJl 1 HOK HaTypajbHbIX Ynce.

Camocmoamenvnasa paboma od0y4arOwuxcsa:

§1,NeNe 5,7,8,14,16,18,20,26,38.

§2,NeNed42,45,47,71,53,55,59.

§3,NeNe76,78,80,99,84, 88,92,99,90,101

§4,NeNel107,109,112,114,122.

§5,NeNel139,142,160,145,159,154,156,161

§6,NeNel64,166,168,170,172,175,185

Tema 2.
OO0ObIKHOBEHHbIE IPOOH

Conep:kaHue y4eOHOT0 MaTepHAaJia:

1. OCHOBHOE CBOIMCTBO ApOOH

—

Coxkparienue apobeit

[TpuBenenue npobeii k obmemy 3HameHarento.CpaBHEeHUE IpoOeit.

CrioxeHue ¥ BEIYUTAHHUE IPOOeH .

YMHOXeHHe apooeit

Haxosxnenue npobu oT uncia

B3anmHo oOpaTHbIe yncia

Sl Pl FA Rl Eal Rl R

Henenue npobeii

9 Haxoxaenne yncna no 3aJaHHOMY 3HAYSHHIO €T0 PO

10 | IpeoGpasoBanue 0GBIKHOBEHHBIX APOOEH B ICATHUHBIC

11 beckoHeuHbIe IEPHOIUUECKHE IECATUYHBIE TPOOH

12 | Jecarnynoe npuOamkeHre 00bIKHOBEHHON Apo0H

13 | IloBTOpeHue u cucTemMaTu3anus yaeOHOro MaTepuaa

| | [ [ = [ DO | = [ = [ DO DO | = | =

IIpakTHYecKHe 3aHATHA

dopMynrpoBKa ONpeIeTICHN: HECOKpaTUMas Ipo0b, OO 3HAMEHATENb ABYX Ipo0Oei, B3aUMHO
oOparHple uncina. llpuMeHeHHEe OCHOBHOTO CBOMCTBO JApoOM IJIsl COKpamieHus JpoOeit.
[IpuBenenue apobeit k HOBOMY 3HaMeHartemnto. CpaBHeHHE OOBIKHOBEHHBIX JApo0Oeii. BrimomHnenue
apu(MeTHUeCKuX ACUCTBUI HajJ OOBIKHOBEHHBIMH IpoOsimu. Haxoxaenue npobu oT umcia u
YUCJIO TIO 3aJlaHHOMY 3HadeHuio ero japoou. IIpeoOpazoBanme OOBIKHOBEHHBIX JapoOei B
necatuynble. HaxoxxaeHue aecaTHIHOro NpuOInKeHns OOBIKHOBEHHOH 1poou

19

KonTpoabsnas padora Ne2. Cjio:keHne U BbIYMTaHMeE P0o0eil ¢ pa3HbIMU 3HAMEHATEJISIMHU
KontpoabHnas pabora Ne3. YmHuoxeHnue gpodeii. Haxoxxaenune qpoou ot yucJa.

KonTpoabHas padora Ne4. Jlesenue npodeiti. Haxoxaenne umnciia no 3aJaHHOMY 3HAYEHHIO
ero apoou.

13



Camocmoamenvnan paboma ooyuaOwuxcs:

§7,NeNe188,190,194,196,198,200,202

§8,NeNe211,213,216,233,218,220,222,224,226,229

§9,NeNe237,240,263,244,246,248,252,254,256,250,259

§10,NeNe269,272,274,276,781,285,283,287,291,295,297,299,301,303,305,307,310,312,315,317

§11,NeNe334,336,340,338,342,346,348,350,352,354,356,358,361,372,384,374,377

§12,NeNe392,394,397,399,401,403,405,407,409,411,413,415,417,419,422

§13,NeNe436,438,440,445

§14,NeNe447,449,451,453,455,457,464,466,468,470,472,474,476,479,483,487,489,492

§15,NeNe498,500,502,505,507,509,511,514,516,518,520,522,524,527,529,531

§16,NeNe541,543,545,547; §17,NeNe552,554,556,558; §18,NeNe562,564,567,569,571,574

19

Tema 3.
OTtHolIeHUS U
MPOTOPIHH

Copep:xxanue y4e0HOro MmarepuaJa:

1. OTHOLIEHUS.

—

IIponopuumn.

[TporieHTHOE OTHOIICHHE JIBYX YHCEIT

ITpsimast 1 0OpaTHAsE NPONOPIHMOHAIBLHBIE 3aBUCHMOCTH

IIGJ'IGHI/IG qyHucja B JaHHOM OTHOIICHUHU

OKpYy>KHOCTb U KpyT

Jnmuna oxkpyxuoctu. [lmomans kpyra

Sl Pl FA Rl Fal Rl

Hunuaap, KoHyc, map.

9. | lnarpamMmsbl

10 | Cygaitabeie coObITHSI. BEpOSTHOCTD CITyd4alfHOTO COOBITHS

11 | IloBTOpEeHHE U cUCTEeMaTH3aIMsI yUeOHOTO MaTepuaa

U (U NN U (YU NI U (U NN NS )

IIpakTnyeckue 3aHATHS

DopMynMpOBKa ONPEACICHUN NMOHATUI: OTHOLICHUE, IIPOIOPLUS, IPOLEHTHOE OTHOLIEHUE IBYX
qucen, npsiMas 1 oOpaTHas MPONOPLUOHAIBHbIE 3aBUCUMOCTHU. [IprMeHeHre OCHOBHOTO CBOMCTBA
OTHOILLIEHUS M OCHOBHOI'O CBOMCTBA IPOIOPLHU. YMEHHE IPUBOJUTH IPUMEPHI U OIUCHIBATH
CBOWCTBA BEJIMYMH, HAXOISIUXCA B NPAMOM M OOpaTHOM NPONOPLUUOHAIBHBIX 3aBUCHMOCTSIX.
HaxoxneHue npoLeHTHOrO OTHOLIEHUS ABYX uuceld. JlelleHWe 4uciia Ha NpONOPLUOHAIbHBIC
4acTH. 3alKch ¢ MOMOLIbIO OyKB OCHOBHOT'O CBOMCTBA ApOOH, OTHOIIEHUS, TPOIOPIIHH.
dopMHUpOBaHUE YMEHUH aHAIM3MPOBATH MH(OPMAIMIO, TPEACTABICHHYIO B BHJE CTOJIOUATBHIX U
KpyroBeIx auarpamm. IlpencraBienne nHGOpMaLuy B BUJIE CTOJIOUATBIX U KPYTOBBIX TUArPaMM.
[Tpumeps! cinydailHBIX COOBITHH, HAXOXKJICHHE BEPOSTHOCTU CIYYalHOTO COOBITHSI B OIBITAX C

14
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PaBHOBO3MOKHBIMHU MCXOJJAMH.
Pacno3Hanue Ha yepTekax M PHUCYHKaxX OKPYKHOCTH, Kpyra, IMIUHApa, KOHyca, cepsl, mapa u
ux ieMeHToB. Haxoxienne ¢ noMousio GopMyIl JUIMHBL OKPYKHOCTH, MIJIOIIAIU KPyra.

KontpoabHnas padora Ne5 OTHOIICHHS ¥ NPONIOPLMH.

KonTpoasnas padora Ne6 Ilpsimast u oOpaTHasi NponopUUOHAIbHASA 3aBUCUMOCTH. [limHa 2
okpy:kHocTH. [lomans kpyra.
Camocmoamenvnaa paboma ooyuaOWuxcs:
§19,NeNe579,581,584,587,589,591,593,597
§20,NeNe605,607,629,611,616,620,622,624
§21,NeNe635,637,639,641,644,648,651,653
§22,NeNe663,667,676,669,671,673,675 14
§23,NeNe681,683,685,687,689,691,693,697
§24,NeNe704,707,708,727,712,716,718,721,728
§25,NeNo732,734,738,741,743,745,749,751,754,756,765
§26,NeNe770,773,775,780, §27,NeNe786,788,791,799,794,797,800
§28,NeNe808,810,826,812,814,816,818,821,824,828

Tema 4. Copep:xxanue y4e0HOro MmarepuaJa: 1

PanyonanbHble uncaau | 1. [TonoxuTenpHbIE U OTPULATEIBHBIC YHCIIA

AeiicTBUA HAl HUMU 2 Koopnunarnas npsimas 1
3 Llenrie uncia. ParonanbHEBIe YKciia 1
4. Monayinb unciia 1
5. CpaBHeHMe uncen 1
6 Clio)eHne palMoHaJIbHbBIX YHCEIT 2
7 CBoMCTBa CIIOKEHHS PAllMOHAIIBHBIX YMCET 1
8 Beluntanue panMoHaJIbHBIX YHCEI 2
9. YMHOKEHUE paliOHAIbHBIX YUCET 1
10. | CBolicTBa yMHOXXEHHMSI pallMOHAIBHBIX YHCEI 1
11. | Koabdumment. PacnpenenntenbHoe CBOWCTBO YMHOKECHHS 2
12. | JleneHue pallnOHAIbHBIX YHCET 1
13. | Pemenue ypaBHeHU 1
14. Pemenue 3aga4 ¢ moMoIblO ypaBHEHUI 1
15. | IlepneHauKynspHble IpsIMble 1
16. | OceBas u 1IeHTpajIbHAsI CAMMETPUM 1

15



17. | IapannenapHble IPSIMbIC

18. | KoopauHarHas miocKoCTh

19. | I'paduxu

20. | IloBTOpeHHe U cucTEMAaTU3aLUs Y4eOHOTO MaTepuasa

IIpakTnyeckue 3aHsATHS

[Ipumepbl uCHONB30BaHUS MOJOXKHUTEIBHBIX W OTPULATENbHBIX 4Hceld. PopMyIupoBKa
onpeAesieHuss KOOpJAMHATHOW mpsiMoi. [TocTpoeHne Ha KOOPAMHATHOW MPAMON TOYKHU C 33IaHHOMN
KOOpJMHATOM, ONpEIEIIEHNE KOOPAMHAThl TOYKU. POpMyIMpOBKa ONpEAENeHUs MOAYJS 4HCIa,
HaXOXXJeHue MoAynst uuciaa. CpaBHEHHME PallMOHAIbHBIX 4Mcel. BeimonHeHue apu@meTrndeckux
JEHUCTBUM HaJ PpPalMOHAIBHBIMU 4YuCIaMmH. lIpuMeHeHue CBOWCTB NpPHU PELIEHUH YPaBHEHHUM.

PelieHne TEKCTOBBIX 3aJad C MOMOIIBIO ypaBHEHMU. Pacmo3HaHwe Ha yepTexax U PUCYHKaAX 42
NEePIEHANKYISPHBIX M MapaUIeNbHBIX MNPSAMBIX, (UTYp HMMEIOUIMX OCh CHMMETPHH, IEHTpa
cummeTpun. DOpMyIHpPOBKA OMNpENCIICHUN NEPIEeHIUKYISIPHBIX M TMapaJJICIbHBIX MPSMBIX,
IIOCTPOEHHUE HX C MOMOIIBIO YroibHUKa. IlocTpoeHne Ha KOOPAMHATHON IUIOCKOCTH TOYKH C
3aJaHHBIMU KOOpAMHATaMH, OINpEJCIIeHHEe KOOpPAWHAT TOYeK Ha IIockocTd. [locTpoeHue
OTJENBHBIX TpaQUKOB 3aBHUCHUMOCTH MEXJYy BEIMYMHAMHU 10 TOYKaM. AHanu3 TrpaduKoB
3aBHCHMOCTEH MEXy BeJITMYMHAMU (pacCTOSIHUSI, BpEMsi, TeMIleparypa 1 T.11.)

KonTpoasHnas padora Ne7. [looxkurebHbIe U OTPULIATEIbHBIE YHcIa. MoayJb yucia.
KonTpoabHnas padora Ne§. Ciio:keHne U BbIYMTAHUE PAIHOHAIBHBIX YHCEJI.

KonTposbHnasi pa6ora Ne9. YMHoOKeHHe H Je/IeHHe PAllHOHATBHBIX YK Cel. 5
KonTpoasHnas padora Nel(. Pemienue ypaBHeHi U 321a4 ¢ IOMOIIbLIO YPABHEHUIA.

KonTpoubsnas padora Nell. IlepnienankyJasipHbie H napauieabHble npsMelie. I'paduku.
Camocmoamenvnas paboma o0yuarowuxca:

§29,NeNe834,841,834,837,839, §30,NoNe847,849,851,853,856,858,861,864,869
§31,NeNe872,879,890,883,891, §32,NeNe896,900,914,898,903,905,909,917
§33,NeNe920,922,946,928,931,934,936,939,941,949, §34,NeNe955,971,957,959,963,965,967,973
§35,NeNe978,980,986,982,988, §36,NeNe994,996,998,1001,1003,1005,1008,1012,1021,1014
§37,NeNe1025,1027,1029,1033,1035,1037,1039,1045,1047 35

§38,NeNe1058,1060,1067,1064,1068,1070,

§39,NeNe1077,1079,1081,1085,1087,1089,1092,1094,1097,1100,1112,1102,1104,1107

§40,NeNel117,1119,1135,1122,1124,1127,1129,1137,1131,1141

§41,NeNel1144,1146,1148,1150,1152,1154,1156,1158,1170,1160,1162,1165

§42,NeNel174,1176,1178,1215,1180,1182,1184,1187,1188,1190,1192,1194,1196,1198,1200

§43,NeNe1222,1223,1224,1226,1228,1241,1232,1234,1237
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§44,NeNe1248,1276,1253,1255,1276,1258,1260,1262,1265,1267,1273

§45,NeNe1282,1284,1291,1288,1293, §46,NeNe1297,1299,1301,1303,1305,1307,1311,1313,1333

§47,NeNe1324,1326,1329,1336,1345,1341,1344

IToBTOpEHUE U
cucTeMATH3alus
y4eOHOro marepuaJia
Kypca MaTeMaTHuKH 6
KJ1acca.

Conep:kaHue y4eOHOT0 MaTepHAaJia:

1. JleficTBUA ¢ pallMOHAILHBIMU YUCJIAMU. 1
2. | OrHomenus. [Iponopuun. 1
3. | Ilpsimas u oOpaTHasi MpONOpLUUOHATbHASI 3aBUCIMOCTb. 1
4. | YpaBHeHuA. 1
5. | KoopauHaTel Ha NpssMOI U KOOPAMHATHI Ha MJIOCKOCTH. 1
IIpakTnyeckue 3aHsATHS

PacniozHaBaTh yka3zaHHBIE YHMCIIa; IPUMEHSTh M3YUEHHBIE CBOMCTBA NPU HAXOXKJIEHUU 3HAUYECHUN
BBIP@)KEHUH, YNPOIIEHWU BBIPAXKEHUH PpEIIEHWM TEKCTOBBIX 3ajady. Pacro3HaBaTh HpsiMyro H
0o0paTHYI0 TPOMOPLUOHATBHBIE 3aBUCHUMOCTH, pelaTh 3adayd Ha [PONOPLHOHAIHHBIC 16
3aBUCUMOCTH. [IpUMEHSATh U3y4YeHHBIE NTpaBUJia IPU PEIICHUN YPaBHEHUH; COCTABIATh YPaBHEHUS

[0 YCJIOBHUIO 3a/laudl M pemarbh uX. OnpenensTb KOOpAWHATHl TOYEK Ha MPSAMOM M Ha IJIOCKOCTH;
CTPOUTH Ha MPSIMOM M Ha MJIOCKOCTH TOYKH C 3aJaHHBIMU KOOPAMHATAMU4BBIIIONHATh PUCYHKHU 110
AQHAJIOTHH.

KoHTposibHBIH yPOK 1
KontpoabHnas pabora Nel2 3a Kypc MmaTeMaTHKH 6 KJjacca.

CamocmoamenvHnas paboma o0yuarOwuxca: 12

Bapuantel 3-4 NoNo 1-229 YMK A.I'. Mep3nsak u ap. Jlunaktuueckue Matepualibl 6 Kiace

MaxkcuMajbHasi HAarpy3ka o0yqaromuxcs — 525 yacoB, ayauTopHbIX 3aHATHI — 350 yacoB, camocTosTebHas1 padoTa — 175 yacos.

Jlnst xapakTepuCTUKH yPOBHS OCBOCHHUS YU4EOHOTO MaTepHalia UCIIOIB3YIOTCS CICAYIONNE 0003HAUCHHUS

1 — 0O3HaKOMUTENBHBIN (Y3HABaHUE paHEe H3YYCHHBIX 00BEKTOB, CBOMCTB);

2 — penpOAYKTHUBHBIN (BEITIOHEHNE ACSITSIHEHOCTH TI0 00pa3iy, HHCTPYKITUN WIIH IO PyKOBOJICTBOM);

3 — MPOIYKTUBHBIH (JITAHKPOBAHUE U CAMOCTOSTEIILHOE BEITIOJTHEHHE ACITCIBHOCTH, PEIICHUE TPOOJIEMHBIX 3a/1a4.
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3. YCJIOBYS PEAJIM3AIIMA YYEBHOI'O ITPEJIMETA

3.1. TpeOboBanusi K MATEPUAJIBLHO-TEXHUYECKOMY 00eCIeYeHUI0
Peanu3amus yaeOHOTO ipeiMeTa OCyIIECTBISIETCS] B KaOUHeTe MaTeMaTUKH U
UH()OPMATHKHU.

O6opynoBaHue KaOUHETA:

- TOCA/I0YHBIE MECTA MO KOJUYECTBY O0yUYaIONTNXCS;

- pabouee MecTo mperoaaBaTesl.

3.2. Uudopmannonnoe obecnevyeHue odyueHus. Ilepeyensb yueOHbIX H3IAHNI,
HNuTepHeT- pecypcoB, J0NMOJHUTEIbHON JUTEPATYPbI

OcCHOBHbBIC HCTOYHUKH:

1. Makapsrue FO.H. Anrebpa 8 xmacc. YueOHUK 111 00111€00pa3oBaTEIbHBIX
opranu3anuii. /MaxkaperaeB FO.H., Munaok H.I'., HemkoB K.W.; pexa. TenskoBckoro
C.A.- 13 u3n.- M.: Tlpocsemenue, 2020. -287c.

2. MakapsiueB FO.H. Anre6pa 9 kinacc. YueOHuk 1t 001eo0pa3oBaTesibHbIX
opranu3anuii /Maxkaperaes F0.H., Munmatok H.I'., Hemkos K.W.; pexn. TenskoBckoro
C.A.- 12 u3n.- M.: Tlpocsemenue, 2020. -287 c.

3. MakapsrueB, HO.H. Anrebpa: VYue6. mis 7 kimacc. o0mieodpa3oBaTelbHBIX
yupexxaennii / FO. H, Maxkaperues, H. I'. Munniok, K. . Hemikos, C. b. CyBopoga;
[Tox pen. C. A. TenskoBckoro. — 16-e u3n., mopadboranHoe — M.: IIpocsemenue,
2019

4. Marematuka: 5 Kimacc: Yy4yeOHHMK [UIsl ydamuxcs o0I11eo0pa3oBaTeiIbHbBIX
yupexnaenuit / A.I'. Mepsnsk, B.b. [lononckuit, M.C. fkup. — M.: [IpocBemienue,
2019.

5. MaremaTtuka: 6 Kiacc: Y4eOHUK JUid ydaliuxcs 001eo0pa3oBaTEeIbHbBIX
yupexaennit / A.I'. Mep3nsk, B.b. Tlononckuii, M.C. Sxup. — M.: IIpocsemieHue,
2019.

JlonoJiHUTEIbHbIE HCTOYHUKMU:

1. Anrebpa: IIporpammbl 00IIe00pa30BaTeNbHBIX yupexkaeHuit Anredpa 7 — 9
kiaccel. — M.: IIpocBemienue, 2019. — 255c¢.

2. AnteiHoB, I1.M. KoHTtponbsHbie U 3a4eTHBIE padOThl 1o anredpe. 7 kmacc. / I1.U.
AnTteiHOB. — M.: «9K3ameny, 2019. — 166¢.

3. AnterHoB, [1.U. Tectsr mo anre6pe. 7 xmacc / IL.U. AnteiHoB. — M.: «DK3amen»
2018 — 197c.

4. 3aBuy, JI.U. KonTponbHbie 1 poBepoUYHbIe paboThl 10 anredpe. 7 kmace./ JILU.
3BaBuy, JI.A. Hlnsnoynuk. — M.: [Ipocsemenune, 2017 — 207c.

5. I'yces, B.A. Maremaruka: Cnpas. Matepuansl; Ku. [{ns yuanmxes/ I'yces B.A.,
Mopnakosuu A. I'. — M.: IIpocsewmenue, 2017. — 416 c.

6. JlankoBa, .H. Teopust BepositHocTel. [loypounbie pa3paOOTKH MO0 MaTEeMaTUKE
5-6 xnaccel / U.H. lankora, C.®. Ky3pmunbix, M.B. FOpuenko, H.B. UepHbIix. —
Boponex, BOUIIK u ITPO, 2018 — 137 c.

7. Koxos, B.. Ypoku anrebpet B 7 kmacce. / B.M. XKoxos, JI.b. Kpaiinena.
ITocobue mis yuurteneid. — M.: IIpocsemenue, 2019. — 96 c.
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8. oxos, B.M. Ypoku amrebper B 8 wmacce. / B.M. XKoxos, JI.b. Kpaiinesa.

[Toco6ue ms yuurteneid./ M.: Ilpocsemenue, 2019. — 96 c.

9. Xoxos, B.W. lunakruueckue matepuansl mno ainreope. 8 kimacc / B.M. XKoxos,

FO.H. Makapsiues, H.I'. Munatok. — M.: [Ipocsenienue, 2018. — 160 c.

10. XKoxoB, B.. Ypoku anrebper B 9 kmacce. / B.M. XKoxos, JI.b. Kpaiinega.

ITocobue mis yuurteneit. — M.: IIpocsemenue, 2019. — 96 c.

11. 3BaBuu, JI.LU. unaktudeckue Marepuaibl mo anredpe s 7 kiacca. / JLU.

3BaBuy, JI.B. Ky3uenona, C.b. CyBopoBa. — M.: IIpocsenienue, 2017. — 173c.

12. Ky3nenoBa, JI.B. AnreOpa: cOOpHUK 3aiaHuil AJii TOJATOTOBKM K HTOTOBOMU
arrectaruu B 9 wi. / JI.B. Ky3nemnora, C.B. CyBopoBa, E.A. byaumoBuu. — M.:
[Ipocsemenue, 2018. — 94c.

13. JIpicenko, ®.®. Anrebpa: 7-8 kmacc IlogrotoBka K MTOTOBOM aTTecTalluu. —

2009: VYuebHo-metommyeckoe mocodbme. PoctoB — mHa — Jlony: Jlermon, 2018. —

256 c.

14. MaxkaperueB, H.I'. [Iunmaktudyeckue Marepuanbl mno anredpe.7 kiacc. / FHO.H.

Makapsrues, H.I'. Muntok, JI.M. KopotkoBa. — M: IIpocsemienue, 2019 — 160c.

15. MakaperueB, FO.H. Jlumaktuueckue matepuaisl mo anreope, 9 kmacc / HO.H.
MakapsrueB, H.I'. Mungtok, JI.b. KpaitneBa. — M.: [IpocBemenne 2018. — 96 c.

16. Makapsrues, FO.H. Uzyuyenue anre6psl B 7—9 knaccax / FO. H. Maxkaperues, H.I'.
Munmrok, C.b. CyBopoBa. — M.: IIpocsemienue, 2019. — 153c.

17. MakapsrueB, FO.H. [loypounoe nmnanupoBaHue mo airedpe: KH. Ais yyutens /
FO.H. Makapsrues, H.I'. Munatok, C.b. CyBoposa. — M.: Dk3amen, 2019. — 129c.

18. MakaperueB, FO.H. DnemeHThI CTaTUCTUKM W TEOPUH BEPOATHOCTEH: Yued
nocobue ansi obydarommxcsi 7-9 kimaccoB 0011€00pa30oBaTeNbHBIX YUpPEKICHUN /
FO.H. Makapeiue, H.I'. Munatok; non pen. C.A. TemskoBckoro. — M.:
[Ipocsemenue, 2018r. — 346 c.

19. Munaiok, M.b. Anre6pa: pabouas tetpanp ansa 7 kinacca / M.b. Munmiok, H.I'.
Mungrok. — M.: U3narensckuii 1om «I'ewxepy», 2019. — 56 c.

20. Munarok, M.b. Anrebpa: paboudas tetpaap s 8 kinacca / M.b. Munntok, H.T'.
Mungrok. — M.: U3narensckuii 1om «I'enxepy», 2019. — 48 c.

21. Munarok, M.b. Anrebpa: paboudas terpaapr A 9 kinacca / M.b. Munniok, H.T'.
Mungrok. — M.: U3narensckuii 1oM «I'enxepy», 2019. — 64 c.

22. Munmrok, H.I'. PasHOypoBHEBbIE IUIAKTHYECKHE MaTepHaibl IO aireope. 7
kinace. / H.I'. Munmiok. M.: I'enxep, 2017. — 95 c.

23. lunosckasi, M.I'. Marematuka B Tabmunax. 5-11 xmaccel. CrpaBouHbIe
marepuansl. — M.: ACT. Actpens, 2015. — 96 c.

24. YecHokos, A.C. JlumakTudeckue MaTepualibl o Marematuke st 5 kmacca /A.C.
Yecuoxkos, K.M. HemkoB. — M.: Knaccuk Ctuib, 2019. — 125¢.

25. YecnoxkoB, K.W. Jlunaktuueckue marepuanbl 1mo maremaruke. 6 kimacc. / A.C.
UYecHokos, K. 1. Hemkos. — M.: ITpocsemenue, 2018. — 142c.

26. FOpuenko, E.B. Tectsl. Matematuka 5- 6 knaccol. / E.B. FOpuenko. — M.: [Ipoda,
2017 — 130c.

HNuTepHeT-pecypesbi:

DnekTpoHHO-0nbmoTeunas cucrema JIAHb (www.e.lanbook.com)
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Onextponnas onbmuorexka AKAJIEMUSA (www.academia-library.ru)

4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUA YYEBHOI'O
ITPEIMETA

KonTpoas u omenka

PE3YJIbTATOB

OCBOCHUA

y4eOHOTO

npeameTa

OCYIICCTBIIACTCA MPEIIOAaBaTCIEM B IIPOLECCC MPOBCACHUA IMPAKTHYCCKHUX SaHHTHﬁ,

HaltCaHUs KOHTPOJIbHBIX pa60T,

TECTUPOBAHUA, a

TaKXC

BBITIOJIHCHMA

0OyJaroIMMUCs WHANBUYATBHBIX 3a0aHui (pedepaTsl, TOKIaIbl).
HtoroBas arrecranus B opMe KOHTPOJIBLHOTO ypoKa B 2(6) Kiacce.

Pe3yabTaTnl 00yyeHus

®opMbI 1 METOABI
KOHTPOJISI M OLlEHKH

OK
pe3yJabTaToB
00y4eHust

[Ipenmertnsie pe3ynbrarel 1o yuebHomy npeamery | OK 10. Buns! KOHTpOIA:
VI10.05.01. Maremaruka IOJKHBI 00€CIIEYNBATh: HUcnonb3oBarts B BBOJIHBIN KOHTPOJIb;
1) ymeHue CBOOOJHO OMEPUPOBATH MOHATHAMH: | TPO(HECCUOHATHHON | TEKYIIH KOHTPOJI;
HaTypaJIbHOE YHCIIO, MPOCTOE U COCTAaBHOE YHUCIO, | ACSITEIBHOCTH KOppeKUus 1
[eI0€ YHUCII0, MOJYJb YUCIIa, OOBIKHOBEHHAsI POOb | IMYHOCTHEIE, JTUKBUJAIUS
U JecsATHUYHas JpoOb, CTaHAAPTHBIA BHJI 4YHCIA, | METAPEIMETHbIE, | MPOOEIOB; UTOTOBBIMA
palMOHAIBbHOE M HUPPALMOHAJIBHBIE  YHUCIA; | IPEIMETHbBIC KOHTPOJIb.
MHOXECTBA HaTypalbHBIX, LEJbIX, PAlMOHAIBHBIX, | PE3YJbTATHI METO/bI KOHTPOJIS:
JCHUCTBUTENBHBIX (BEIIECTBEHHBIX) YHCEN; YMEHHWE | OCBOCHHUS OCHOBHOI | YCTHBIN OIMpPOC;
CpPaBHMBATh M YIOPSAIOUYMBATH YUCIA, MPEACTABIATH | 00pa3oBaTeabHOM | GPOHTAIBHBIN OMPOC;
YyCa Ha KOOPAMHATHOW MPAMOM, OKPYIJIATh YMCIA, | IPOTrpaMMBbl MMAUCbMEHHBIN OIPOC;
JenaTtb ~ OPUKUAKY W OIEHKY  pe3yJbTaTa | OCHOBHOT'O OOIIEro | TeMaTHYECKHil 3a4eT;
BBIYHMCIICHHI; oOpa3oBaHusl. CaMOCTOSITEeNIbHAs

2) yMeHHEe J0Ka3blBaTh M HCIIOJIb30BAaTh MpPU3HAKU
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, npusHnaku
JEIMMOCTH CyMMbl M TPOU3BEACHUS LENbIX YHCEN
Opu  pelleHWH  3aJa4; yMEHHE  HaxOJUTh
HanOOJBIINHA OOIMHA HeIUTeNbh W HaWMEHBIIIEE
o0miee KpaTHOE YHCEN M HCIOJNB30BaTh WX IPHU
pelleHny 3ajad, NPUMEHATh alroput™ EBkimna;
yMEHHE CBOOOJHO ONMEpHpOBaTh MOHSATHUEM OCTaTKa
M0 MOJAYNI0, HAaXOJUTh OCTaTKH CYMMBI |
MPOM3BEACHUS MO JaHHOMY MOAYJI0; YMEHHUE
3alHMChIBATh HATypallbHBIE YHCIA B PA3IMYHBIX
MO3UIIMOHHBIX cucTeMax CUHCJICHHUS,
peoOpa3oBhIBAThH 3aMMCh YHCIA U3 OJHON CHCTEMBI
CUHCJICHUS B JIPYTYIO;

3) yMeHue pemaTh 3aJadyd pa3HbIX TUIOB, B TOM
Yyclie Ha MPOIEHTHI, JOJU U YaCTH, ABUKECHHE,
paboTy, LIEHy TOBapOB MU CTOMMOCTb IOKYIIOK U
yCIIyT, HaJOTH, 3aJayd U3 O00JacTH YIpaBIICHUS
JUYHBIMH ¥ CEMEWHBIMU ()MHAHCAMHU; YMEHHE
COCTaBJISITh BBIPAXKEHUsI, YPABHEHHsSI, HEPABEHCTBA U
CUCTEMBl [0 YCIOBUIO 3aJayd, HCCIEI0BATh
MOJIy4E€HHOE pelieHue u OILICHUBATh
MIPaBIONOI00HOCTh MOJTYYCHHBIX PE3YJIbTATOB;
4)yMeHHe CBOOOJHO ONEPUPOBATH MOHSATHUSIMU:

paboTa; KOHTPOJIbHAS
pabota; Tecr;
paKTH4ecKast
pabora;
KOHTPOJIbHBIA YPOK
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CTOJIOMKOBBIE M KPYIOBbIE€ AMArpaMMbl, TaOJHIIbI,
CpeqHee 3HAueHWE, MeauaHa, HauOoJblIee |
HauMEHbIIee 3HAYeHWE, pacceuBaHHE, pa3Max,
JUCTIEPCUsl M CTaHAApTHOE OTKIOHEHHE YHCIIOBOTO
Habopa, CTaTHCTUYECKHE JIaHHBIE, CTATUCTUYECKas
YCTOWYMBOCTh, TPYNIUPOBKA aHHBIX; 3HAKOMCTBO
CO CIy4YalHOM W3MEHYMBOCTHIO B TIPUPOAEC U
oO1ecTBe; YMEHHE BBEIOMPATH croco0
npescTaBieHus HHPOpMAIMU, COOTBETCTBYIOLIUI
NPUPOAE  JaHHBIX W [EJIsIM  HCCICIOBAHMUS;
aHAJIM3UpPOBaTh U CPAaBHUBATH CTAaTUCTUYECKUE
XapaKTePUCTHKU YHCIOBBIX HA0OpPOB, B TOM YHCIIE
OpU  peHIeHHd 3aJady M3 JIPYruX  y4eOHBIX
MIPEIMETOB;

5) yMeHme CBOOOJHO ONEPHUPOBATH TOHITHIMHU:
JUTMHA TUHUY, BEJIMYNHA YTJIa, TPUTOHOMETPUYECKUE
(GYHKIMHM YTJIOB TPEYTOJIbHHKA, TUIOMIAAb (DUTYPHI;
YMEHHE BBIBOJAWTH M HCIOJIB30BaTh (HDOPMYIBI st
HAXOXJACHUS JIMH, IUIOMAACH W BEIWYUH YTJIOB;
yMEHHE CBOOOIHO  oOmepupoBaTh  (opMyIamH,
BBIPQXKAIOIIMMH CBOMCTBA  M3yYEHHBIX dburyp;
YMEHHE HCII0JIb30BaTh CBOMCTBA PAaBHOBEIHUKUX U
paBHOCOCTaBJICHHBIX (Guryp, Teopemy Iludaropa,
TEOpEMbl KOCHHYCOB M CHHYCOB, TEOpPEMY O
BIIMCAHHOM YTJIE, CBOMCTBA KAaCATENbHBIX U CEKYIIHUX
K OKpPYKHOCTH, (hOpMYyIbl IUIOLIAAN TPEYrojdbHUKA,
CYMMBI YTJIOB MHOTOYTOJIbHUKA MIPH PEIICHUN 33]1aY;
YMEHHE BBINOJIHATh HW3MEPEHUs, BBIYUCICHUS U
CpPaBHEHMS JJIMH, PACCTOSHUMW, YIJIOB, TMIONIAJCH;
yMEHHE  OLEHMBaTh  pa3Mepbl  OOBEKTOB B
OKpYKaroIlleM MHUPE;

6) yMeHHe BBHIOMpATh TOAXOMSIIUA METOM IS
pelieHus 3a/1a4u, MIPUBOIUTH PUMEPBI
MaTEeMaTHYeCKUX 3aKOHOMEPHOCTEH B Mpupoie u
OOIIECTBEHHON JKHU3HH, PACIIO3HABATH MPOSBICHUE
3aKOHOB MaTeMaTHMKd B  HCKYCCTBE, YMEHHUE
OIHCHIBATh OTJENbHBIC BBIJAIONIUECS PE3YIbTATHI,
MOJIyUEHHbIE B XOJE pa3BUTHUS MAaT€MaTUKU Kak
HAayKW; TPUBOAWTH MPHUMEPHl MaTEMATHUYECKUX
OTKPBITUA M HX aBTOPOB B OTEUYECTBEHHOW U
BCEMHUPHOU UCTOPHH.
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