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Pabouas nmporpamma yueOHOTO npeameTa pa3paboTaHa Ha OCHOBE:!

-denepanbHOro rocyJapcTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa CPEIHETrO
npodeccuonansHoro obpaszoBanust (naigee — OI'OC CIIO) mo cnenuaibHOCTU
52.02.01 MWckycctBo Oanera (mpuka3 MuUHHCTEpPCTBa O0Opa3oBaHMs M HAyKH
Poccuiickoit @eneparuu ot 30.01.2015 r. Ne 35);

- npukaza MuHucTtepcTBa mpocsBemieHuss Poccuiickor ®Penepanuu  OT
05.03.2021 r. Ne 87 «O BHeceHun u3MeHeHH B DenepanbHblil TOCYAapPCTBEHHbBIN
oOpa3oBaTeNbHBI CTaHAAPT CPEAHEro MPOo(EecCHOHATBFHOTO O00pa30BaHUS 110
cnenuanbHocTh 52.02.01 MckyccTBo Oaneray;

- denepanbHOTO rOCYAAPCTBEHHOTO 00Pa30BaTEIBLHOTO CTaHIApTa OCHOBHOTO
oOmero oOpa3zoBanus (mpuka3 MuHHcTepcTBa npocBemieHus Pocculickoi
®enepauun ot 31.05.2021 r. Ne287).

Opranuzanus-pazpadorunk: ['TIOY «CapaToBckuii 06J1aCTHOM KOJUICIK HCKYCCTBY.

Pa3zpaboTuuk:

Bopo6reBa JlrommMuna HMBanoBHa — mpemnojaBaTelb I[HMKIOBOHM  KOMHCCHHU
«Oobmeo0pazoBaTebHble JTUCIUIUIMHBI OCHOBHOrO o0Iiero o6pasopanus» [TIOY
«CapaToBCcKuii 00JIaCTHOM KOJUICIK HCKYCCTBY.

PekomennoBaHo 1MKIOBOW Komuccuend «OO1eo0pa3oBaTeNbHbIE JACHUILIUHBI
ocHOBHOro oOmiero oo6pazoanus» [TIOY «CapaToBckuii 007aCTHON KOJIIEIXK
HCKYCCTBY.



1.1.
1.2.

1.3.

1.4.

2.1.
2.2.

3.1.
3.2.

COILEPKAHHUE

[TactiopT paboueii mporpamMmbl yueOHOTO TTpeIMeTa

O6uacTb npuMeHeHus pabouelt mporpamMmbl

Mecto  y4eObHOrO  mpeaMeTra B CTPYKType  HMHTETPUPOBAHHOUN
00pa30BaTeNbHOM MPOrPaMMbI B 001aCTH UCKYCCTBA

[enu u 3agaun yaeOHOTO MpeaAMeTa — TpeOOBaHUs K pe3ybTaTaM OCBOCHUS
y4eOHOTro MpeIMeTa.

KonmuecTBo yacoB Ha OCBOEGHHE Y4EOHOTO TIpeIMeTa

CtpykTypa u cojepxkaHue yueOHOro npeamera

O6beM yueObHOro npeameTa U Bubl yaeOHON paboTh

Temartuueckuii IIaH U coAepKaHUe Y4eOHOTO peaMeTa

YcnoBus peanuzanuu y4eOHOTo peameTa

TpeGoBanms K MAaTEpHATBHO-TEXHUIECKOMY 00ECTICUCHHUTO
NudopmanmonHoe odecnieuenne ooyyenus. [lepeuenb yueOHbIX U3TaHUM,
HHuTepHeT-pecypcoB, NTONOTHUTEIBHON TUTEPATYPHI

KoHTposnb 1 olieHKa pe3ysibTaToB OCBOEHUS YUEOHOI0 IpeaMeTa

CTp.

4
4
4

I

~N o O O

20
20

22



1. TACIIOPT PABOYEM IMPOT'PAMMBI YUEBHOT'O ITPEJIMETA

1.1. O6n1acTb npuMeHeHus1 padoyeil MPOrpaMmbl

Pabouass mporpamma yudeOHoro mpeamera YI10.05.02.Anrebpa sBisieTcs
YacThI0O HMHTETPUPOBAHHON O0Opa30BaTeNbHOM MpOrpaMMbl B 00JIACTH HCKYCCTBA.
IIporpamma coctaBieHa B cootrBerctBUM ¢ PI'OC OO0 u PI'OC CIIO mno
crenuanbHocTH 52.02.01 MckyccTBo Oanera.

1.2. Mecro yuyeOHOro TipeAMeTa B  CTPYKType  MHTerpUPOBAHHOM
o0pa3oBaTe/IbHOIl IPOrpaMMbl B 00J1aCTH HCKYCCTBA

Yuebnniii npeamet YI10.05.02. Anre6pa otaocutcs k [IpeameTtHoit obmactu
«Marematuka u uHPopMatuka» OOIIE00pa30BaTENBHOIO Y4eOHOro IMKIIA,
peanmsyromero  (enepanbHbIi  TOCYJAapCTBEHHBIN  00pa30BaTENbHBIN  CTaHAAPT
OCHOBHOTO 0011ero o0pa3oBaHHs B paMKaxX HHTETPUPOBAHHON 0Opa3oBaTeIbHOU
OpOrpaMMBbl  CPEIHEr0 MNPOQPECCUOHAIBHOIO 00pa30BaHUs MO CIEUUAIbHOCTH
52.02.01 HUckycctBo Oanera

1.3. lenu u 3ana4u npeaMera — Tpe0OBaHMSA K pe3yibTaTaM OCBOCHHUS YUeOHOr 0
npeaMera

N3yuyenue npenMetrHoit obnactu «Marematuka W HH(POpPMATHUKA» JAOJIAKHO
odecne4uTh:

OCO3HAHUE 3HAYCHMS MATEMaTUKU U WH(OOPMATUKU B MOBCEAHEBHOW >KU3HU
YeJI0BEKa,;

dbopMupOBaHUE MPEICTABICHUN O COIUATBHBIX, KYJbTYPHBIX U UCTOPUYECKUX
(hakTOpax CTAaHOBJICHUS] MAaTEMAaTUYECKON HAYKH;

MMOHMMAaHUE POJIU UHPOPMAITMOHHBIX MTPOIIECCOB B COBPEMEHHOM MHUPE;

dbopMHpoBaHUE MPEACTABICHUN O MaTeMAaTUKE KaK YacTH OOIICUETOBEYECKOM
KYJIbTYpbl, YHUBEPCAIILHOM $3bIKE HAYKH, MO3BOJSIOIIEM OINKCHIBATH W HU3Yy4aTh
peabHbIE MTPOLIECCHI U SIBJICHUS.

[IpeameTHbie pe3ynbTarhl MO ydeOHOMy mnpenmery YI10.05.02. Anrebpa
AOJIZKHBI 00€CIIeYUTh:

1)  ymeHue CBOOOTHO ONEpUPOBATh  TMOHSITHUSIMH: MHOXECTBO,
MMOJIMHOKECTBO, OTIEpAIMK HaJ MHOXECTBAMHU; YMEHHUE HCIOJL30BaTh Tpaduueckoe
NpeACTaBICHUE MHOXXECTB JIJI1 ONHUCAHUSI PEaJIbHBIX IPOIECCOB U SBJICHUM, TPHU
pelieHnn 3a71a4 U3 JPYyrux yueOHbIX MPEAMETOB;

2) yMEHHE CBOOOJHO  ONEpPUPOBATh  TOHSATUSIMU:  BBICKa3bIBaHUE,
HMCTUHHOCTH U JIOXKHOCTh BBICKA3bIBAaHUM, ONEpALIMM HAJ BBICKA3bIBAHUSMHU, TAOTHUIIBI
UCTUHHOCTU; YMEHUE CTPOUTH BHICKA3bIBAHUS U PACCYKICHUS HA OCHOBE JIOTUYECKUX
MpaBWJI, peliaTh JOTHYECKUE 3a/1auu;

3) yMEHUE CBOOOJHO  ONEPHPOBATH TMOHATUSMU: Tpad, CTENCHb
(BaJICHTHOCTBH) BEPIIMHEI, CBSI3HBIN Tpad, AEpeBO, UK, TUTAHAPHBIN Tpad; yMEHUE
3a/1aBaTh M OMUCHIBAThH Tpadbl pa3HBIMU CIIOCOOAMU;

4)  yMeHue CBOOOJHO  ONEpPUPOBATh  TOHATHUSMHU:  UYHUCIOBOE M
anreOpandeckoe BBIpakeHHe, anreOpamdeckas JIpoOb, CTEIMEHb C  IICJIBIM
nokasaresiem, apu(pMeTuyecKuil KBaJpaTHbI KOPEHb, KOPEHb HATYpaJIbHOW CTETICHU



OOJIBITIE €AMHUIIBI, CTETICHh C PAIIMOHAILHBIM MTOKa3aTesieM, OJHOYJIEH, MHOTOYJICH;
YMEHHUE BBINOIHATh pacyeThl mo ¢dopmysam, MpeoOpa3oBaHUs MEJbIX, JPOOHO-
PAlMOHAIIBHBIX BBIPAXKEHUW W BBIPAXKEHUW C KOPHSIMHU; YMEHHE BBINOJHATh
npeoOpa3zoBaHusi MHOTOUYIEHOB, B TOM YHCIIE Pa3JI0KEHUE HA MHOXKHUTEIIN;

5) YMEHHE CBOOOJTHO ONEPUPOBATH MOHATHSIMU: TOXIECTBO,
TOXKJIECTBEHHOE Ipeo0pa3oBaHUE, YHCIOBOE PABEHCTBO, YpaBHEHHE C OJHOU
NIEPEMEHHOMW, JIMHEHHOE YpaBHEHUE, KBAJIPATHOE YPAaBHEHUE, HEPABEHCTBO; YMEHHUE
pelaTth JIMHEHHbIE U KBaJPAaTHbIC YPaBHEHUS, APOOHO-pAIlMOHATIBHBIE YPAaBHEHUS C
OJTHOM TIEPEeMEHHOW, CUCTEMbl YpaBHEHWMW, JIMHEWHBIC, KBaJpaTHbIE U APOOHO-
palMOHAJIbHBIE HEPABEHCTBA C OJIHOM TEPEMEHHOM M UX CHUCTEMbI, yMEHUE
COCTaBJIATh W pElIaTh YPaBHEHUS, HEPABEHCTBA U HUX CHUCTEMBI (B TOM YHCIIE C
OTPaHUYCHUSIMU, HAIIPUMED, B IIEJIBIX YHCIIAX) MIPU PEIICHUU MaTeMaTUYECKUX 3ajay,
3a/la4 U3 JPYrUX Y4eOHBIX MPEIMETOB U pealbHOM JKU3HMU, YMEHUE peIIaTh
ypaBHEHUSI, HEPABEHCTBA U CHUCTEMbl T'pPAPUUYECKUM METOJOM; 3HAKOMCTBO C
YPaBHEHUSIMU U HEPABEHCTBAMU C TapaMETPOM;

6) yMEHUE CBOOOJHO ONEPUPOBATH MOHSATUSMU: 3aBUCUMOCTH, (DYHKIIWA,
rpaguk (QYHKIMU, BBIMOJIHATH HCCIEOBaHUE (YHKIMH, YMEHHE CBOOOHO
OMEepUPOBATh TMOHATUSMU: TMpsAMas TPOMOPIMOHAIBHOCTh, JIMHEWHAs (QyHKIMS,
KBajipaTuyHas QyHKIMsA, oOpaTHash MPONOPLUUOHAIBHOCTh, Mapaboia, rumepOoa,
KyCOUHO-3aJlaHHass (PYHKIUS; YMEHHUE CTPOUTh Tpaduku (QyHKIMI, BBIMTOIHATH
npeobpazoBanusi TpadukoB GYHKIUN; YMEHHE UCIOIb30BaTh TpauKu IS
HCCIICIOBAHUS TTPOIIECCOB U 3aBUCUMOCTEN; MPU PEILICHUH 3a]1a4 U3 APYTUX yU4eOHBIX
MPEMETOB U PEaTbHOM KU3HU; YMEHHUE BhIpaXkaTh (OpMyJiaMH 3aBUCUMOCTH MEXKTY
BEJINYMHAMU;

7) yMEHHE CBOOOJIHO OTIEPUPOBAThH MOHSATUSIMU: NOCJIEIOBATENBHOCTb,
OTpaHUYCHHAS TMOCIEI0BATEIbHOCTh, MOHOTOHHO BoO3pacTaromas (yObIBaroIas)
MOCJIEIOBATEIBHOCTh, apu(MeTHuecKass U TeoMeTpUYecKasi MPOTPECCUU; YMEHHUE
ONMUCBHIBATh M 3a/1aBaTh IOCJIEIOBATEIbBHOCTH, B TOM YHCIE€ C IOMOIUIBIO
PEKYPPEHTHBIX (OpMYJ; yMEHHE HCIOJIb30BaTh CBOWCTBA IMOCJENOBATEILHOCTEM,
dbopMynbl CyMMBI W OOIIET0 YjieHA MPU PEIICHWU 3aJad, B TOM YHUCJE 3aJa4 M3
JIPYTUX YYEOHBIX MPEAMETOB U PEATbHOW >KU3HU; 3HAKOMCTBO CO CXOJIUMOCTHIO
MOCJIEIOBATEILHOCTEH;  yMEHHE  CyMMHUPOBaTh  OCCKOHEYHO  yOBIBAIOIIHE
r€OMETPUYECKHE TPOTPECCUMU;

8) yMeHue pemiath 3aJa4d pa3HbIX THUIIOB, B TOM YHCJIC Ha MPOLEHTHI, JOJIH U
4acTH, JABWKEHHE, PadOTy, IIEHy TOBAPOB M CTOMMOCThH MOKYIOK W YCIyT, HAJIOTH,
3a/laud U3 00JIaCTH YMpaBJCHUS JUYHBIMU U CEMEWHBIMU (PUHAHCAMH; YMEHHUE
COCTaBJIATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA U CUCTEMBI 10 YCIOBUIO 3a/Ja4H,
UCCJIEIOBATh IMOJYYEHHOE pPEUICHUE M OLEHUBATh MPABAONOAOOHOCTH MOTYYEHHBIX
pEe3yNbTaToB;

9) yMeHHe CBOOOJHO ONEPUPOBATH MOHITHSIMHU: CTOJIOHMKOBBIC M KPYTrOBBIC
TUarpaMMbl, TaOJWIlBI, CpeaHEee 3HAYCHHE, MeIuaHa, HauOoJblllee M HaWMEHbIIEEe
3HAYEHHE, PACCEHBAHUE, pa3Max, NUCIEPCUs U CTAHIAPTHOE OTKIOHEHHE YUCIOBOIO
Ha0opa, CTAaTUCTUYECKHE JIaHHbIC, CTATUCTHYECKAs YCTONYMBOCTH, TPYIIHUPOBKA
JTAHHBIX; 3HAKOMCTBO CO CIIy4allHOH HW3MEHYHMBOCTBIO B IIPUPOJIE U OOIIECTBE;
yMEHHE BBIOMpATh CMOCO0 TMPEACTaBICHUs HH(POPMAIMN, COOTBETCTBYIOIINMA



NPUPOAE JAHHBIX M LEISIM HCCIEAOBAHMS; aHaJW3UpPOBaTh M CPAaBHUBATH
CTaTUCTUYECKUE XapPaKTEPUCTUKHU YHUCIIOBBIX HAOOPOB, B TOM YHCIIE IIPHU PEIICHUU
3a]1a4 U3 JIpYrux y4yeOHbIX IPEAMETOB;

10) ymeHue CBOOOJHO ONEPHPOBATH MOHATHSIMHU: CIYYalHBIA  OTIBIT
(cmyyaliHBI SKCIEPUMEHT), IJIEMEHTApHOE Cily4ailHoe cOObITHE (31€MEHTapHBIN
UCXO/) OIbITa, CIy4ailHOe COOBbITHE, YACTOTa U BEPOSATHOCTh CIIy4alHOTO COOBITHS,
yCIIOBHAsi BEPOSITHOCTh, HE3aBUCUMBIE COOBITHS, JEPEBO CIYyYalHOTO HKCIEPUMEHTA;
YMEHHE HaXOAWTh BEPOSTHOCTH COOBITHII B OMNBITaX C PaBHOBO3MOXXHBIMU
3JIEMEHTAPHBIMU COOBITUSIMU; 3HAKOMCTBO C POJIbI0 MAJIOBEPOSITHBIX U MPAKTHYECKH
JIOCTOBEPHBIX COOBITUI B MPUPOJHBIX U COLMAIIBHBIX SIBJICHUSIX; YMEHHE OLIEHUBATH
BEPOSATHOCTH COOBITUH W SABJICEHUH B MPUPOAEC U OOIIECTBE, YMEHHE BBIMOJIHATH
omnepauuyd HaJ CIyYalHBIMH COOBITHSIMH, HAXOJIUTh BEPOSITHOCTH COOBITHW, B TOM
YHuCle ¢ MPUMEHEHHEM (QOopMyN U rpapuyecKux cXem (auarpamm Juiepa, rpados);
YMEHHE NPUBOAUTH NPUMEPHl CIyYallHBIX BEJIMYMH U HAXOOUTh HX YHCIOBBIE
XapaKTEPUCTUKHU; 3HAKOMCTBO C MOHATHEM MAaTEMaTHYECKOIO OKUAAHUsS CIy4yailHOU
BEJIMUMHBI;, MPEACTABICHUE O 3aKOHE OOJBLIMX YHCET M O POJM 3aKOHA OOJbLIMX
qrcell B IPUPOJIE U B COLUANIBHBIX SBJICHUIX;

11) ymeHue BbIOMpaTh MOAXOASIIMNA METOJ AJI PEIICHUs 33]lauM, IPUBOJIUTH
OpUMEPhl MAaTEMATUYECKUX 3aKOHOMEPHOCTEHW B MPUPOAE U OOLIECTBEHHOW KU3HH,
pacrno3HaBaTh MPOSBICHUE 3aKOHOB MAaTEMaTHUKU B MCKYCCTBE; YMEHHE ONUCHIBATH
OTZIETbHBIE BBIJAIOIIMECS PE3ybTaThl, MOJYYEHHBIE B XOJI€ Pa3BUTHS MaTeMaTHKU
KaK HAayKd; MPUBOIUTH TPUMEPhl MaTEMaTHUYECKUX OTKPHITUA W HMX aBTOPOB B
OTEYECTBEHHOW U BCEMUPHON UCTOPHH.

B pesynbTaTe ocBOoeHMSI yUEOHOTO MpeaMeTa 00yUdaronuics A0KeH 001aaaTh
00IIMMH KOMIETEHIMSIMH, BKIIIOUAIOIIUMH B CE0SI CITOCOOHOCTb:

OK 10. Hcnonb3oBaTh B MNpo(heCCHOHANBHOW NEATEIbHOCTH JIUYHOCTHBIE,
MeTanpeaMETHbIE, MIPEIMETHBIE Pe3yIbTaThl OCBOCHHUS OCHOBHOM 00pa3oBaTelbHOMN
IpOrpaMMbl OCHOBHOT'O OOIIET0 00pa30BaHusl.

1.4. KosimuyecTBO 4acOB HA OCBOEHUE YUeOHOr0 mpeaMeTa:

MaKCUMaJbHOW yueOHOU Harpy3ku oOydaromerocs — 473 4acoB, B TOM YHCJIE:
00s13aTeIHbHON ayAUTOPHON y4eOHON Harpy3ku oOydarorierocs — 315 4acos;
CaMOCTOSITENIbHOM paboThl 0Oyuaromerocs — 158 yacos.

2. CTPYKTYPA U COAEP KAHUE YUEBHOI'O IPEJIMETA

2.1. O0bem yueOHOro npeamMera ¥ BUAbI Y4eOHOH padoThl

Bun yuebHoit paboTsl Obvem yacos
MaxkcuMmanbHast yueOHasi Harpy3Ka (Bcero) 473
OO6s3aTenpHas ayIuTOpHasl yueOHasi Harpy3Ka (BCEro) 315
CamocTosiTenbHas paboTa oOy4daromerocs (Bcero) 158
Hrorosas arrecraius B hopme sk3amena B 5 (9) kiacce




2.2. TemaTuyeckuii IJIaH U cojiepKaHue Y4eOHOIo npeaMera

HaumeHoBaHue pa3aesioB Conep:xanue yueOHOro MaTepuaia, NpaKTHYeCKHe 3aHATHS, CAMOCTOATeJIbHAA padoTa KoJ-Bo YposBeHb
U TeM o0yuyawmmxcs 4acoB OCBOEHHSI
1 2 3 4
3 (7) kaace
Tema 1. Conep:kaHue y4eOHOT0 MaTepuaJia: 1
Beipakenus, To:xkaecrsa, | 1 YUucnoBble BEIPAKECHUS
YPaBHeHHS 2 BolpaxkeHus ¢ nepeMeHHbIMU 1
3 CpaBHEHMS 3HAYECHUI BBIPAKEHU 1
4 CBoiicTBa ACUCTBUYN HaJ YUCIAMU 1
5 ToxxnectBa. ToxxecTBEHHBIE MPEOOPa30BAHMUS BEIPAKCHUIM. 1 1
6 YpaBHEHHE U €r0 KOPHU 1
7 JluneitHOE ypaBHEHHE C OTHOM MEepEMEHHOM. 1
8 Perenne 3a1a4 ¢ mOMONIbIO JTMHEWHBIX ypaBHEHUI. 1
9 Cpennee apupMeTHYECKOE, pa3Max U MOJIa. 1
10 | MeauaHa Kak CTaTUCTHYECKasi XapaKTEPUCTHKA. 1
IIpakTHYecKkue 3aHATHS
3HaKOMCTBO C TOHATHAMM  aireOpandyeckoe BBIPAXKEHHE, 3HAYCHHE BBIPAKEHHUS C
NEePEMEHHBIMH, 00JIaCTh JOMYCTUMbIX 3HAaUeHUH. POpMUpPOBAHNE YMEHUS HaXOAUTh 3HAUCHUE
areOpanyecKoro BhIPAXKEHHUS MPH 33JaHHBIX 3HAYEHUSAX MEPEMEHHBIX; ONpe/ieleHne 3HaueHu !
NEPEMEHHBIX, TPU KOTOPBIX MMEET CMBICI BBIpAXKEHHE. Y MEHHE, UCIOJb3YSl TOXIECTBEHHBIE
npeoOpa3oBaHus, pPacKpbIBaThb CKOOKM, TpYINIUPOBaTh YHCHIA, MPHUBOAUTH I0J00HBIE. 9
Pacnio3HaBaHue TMHENHBIX YPaBHEHUH C OJTHOM IEPEMEHHOW; peIIEHNE TUHENHBIX YPAaBHEHUN U
yYpaBHEHM, CBOJIIMECS K HUM. PelleHHe TEKCTOBBIX 3agad aireOpanyeckum CrocoOoM,
UHTEPIIPETUPOBAHNE  pe3ylbTara.  3HAKOMCTBO C  OCHOBHBIMH  CTaTUCTUYECKUMU
XapaKkTepUCTHKaMH- Cpe/iHee apu(MeTHdecKoe, pa3Max, MoJa, YIOPAJOUYCHHBIN psijl, YyMEHHE
UX HaXxOJUTh U UCIIOJIb30BATh I aHAJIN3a JJAaHHBIX B HECJIOXKHBIX CUTYaIUsX.
KonTpoubsnas padora Nel. ToxknecTBeHHbIe IPeoOpa3oBaHUA BbIPAKEHHUIA. 5
KoutpoabHas padora Ne2. JIuneiiHoe ypaBHeHHE C OAHOM IePEeMEHHOM.
Camocmoamenvnas paboma odyuaroujuxcs
n. 1,Ne2, 6(a-T), 15, 18, IT1.1 Ne3, 5(6,r) 16
m. 2, Ne21, 23, 25, 30, 45 C-1, Nel(a;B),2(a); C-4,.No2,3(a)(AM) 10,5
n. 2, Ne 28 (a), 32, 39,46 1. 3, Ne 49, 51, 53 (a), 67,69 I1.3 Ne8O0, 82, 85
n. 3, Ne 49, 51, 53 (a), 67,69 I1.3 Ne72,74,81 C-6,Ne 1,2,3 (IAM)




m.3Ne83,85 I1.5Ne91,93,103 C-7, Ne 3 (a, 0, B), 3 (a, 6), 5 (a, 6), 6 (a, 6), 7 (a, 6) (AM)
m.5Ne108,108. T1.1-5 T1.6Ne117,120(a, 1),123 C-8, Ne 1 (a, 6, B);C-9, Ne 1 (a, 6), 2(1,2,3),3(AM)
m.7Ne128(a,r),132(a,0) I1.8, Ne133(a, 0),146,150

m.9Ne167,169,170. I1.9Ne172,178. 11.10,Ne187,190,191 119-10.

Tema 2.
DOyHKUMU

Conep:kanue y4eOHOT0 MaTepuaJia:

1. Uro takoe QpyHKIHSL.

Breruncnenne 3nauenuit hyakuumii mo popmyse, a. 10,11

['padux Gynknum, .12

[Ipsamast nponopiiMoOHaIBLHOCTH, 11.14

Bsanmnoe pacrnonoxenue rpaduKoB JMHEHHBIX QYHKINH.

SIISIFNINIIN

Jlunetinas yHkus u ee rpaduk, m.13

N e I

HpaKaneche 3aHATHA

3HAKOMCTBO C MOHSATHSMHM HE3aBUCHMasl IEepEeMEHHasl (apryMeHT), 3aBUCUMas IepeMEeHHas
(ynkuwmst), pyHKUMOHANBHAS 3aBUCHUMOCTh, (DYHKIUS, 00JACTh OMpENeieHHS, MHOXKECTBO
3HaueHui. Bpluncnenne (QyHKIMOHAJIBHBIX 3aBUCUMOCTEN TpaMKOB pEabHBIX CUTYalUH;
orpeeneHue no rpaguky GyHKIUU 007acTh ONpeAeIeHnss 1 MHOXKECTBO 3HaueHui. OcBoeHue
Croco00B 3a7aHusd (YHKIMHM, HAXOXKJCHHE 3Ha4eHHs] QYHKIHUH 1O rpa@uKy M MO 3aJaHHOMN
dopmyne. DopMHpOBaHHE YMEHHUH COCTaBIATh TaOJIMIBI 3HAUYEHHUH; CTPOUTH TpapuKH
peaTbHBIX CUTYyallui Ha KOOPJAMHATHOM TUIOCKOCTU. Pacmo3HaBaHue JTHHEHHOW (QYHKIMH U €€
rpaduka.

Koutpoabnas padora Ne3. Jluneiinas pynkuus u ee rpadguk.

Camocmoamenvnas paboma odyuarouuxcs

1m.12,Ne259,265,266. C-12,Nel(1), 2, 3(1) (AM) I1.13, Ne267,268. I1.13,Ne286,288,290
11.14,Ne292,294 11.14,Ne299,300,304. T1.14,Ne306 I1.15,Ne312,356.
n.15,315,318,330 I1.15,Ne3320,326,334,337. 1115,Ne369

5,5

Tema 3.
Crenens ¢ HATYpPaJIbHBIM
nokKasareJieM

Conep:kaHue y4eGHOT0 MaTepuaJia:

1. OHpCI[CJICHI/IC CTCIICHU C HATYPAJIbHBIM ITOKA3aTCJIEM

YMHOXXEHHE U AeJIeHNe CTeleHel

Bo3ssenenue B cTeneHb IIPOU3BCACHHUA U CTCIICHU

OJIHOYJIEH W €r0 CTaHJAPTHBIN BHU]I

YMHOXKEHHE OJHOYJICHOB. BO3B€I[CHI/IC OJHOYJICHA B CTCIICHDb

OyHKIUS y=X?, U ee rpaduk

N g~ Wi

OyHKIUS y=Xx> U ee rpaduk

HpaKaneCRne 3aHATHA
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[TprMeHeHne OCHOBHBIX CBOMCTB CTENEHEH A npeoOpa3oBaHus areOpanyeckuX BbIpaKEHUH;
BBIYMCIICHHE 3HAYECHUM BBIPAKECHUM, colepKalux creneHdu. POopMHUpOBaHHME YMEHHMU
(GopMynHupoBaTh, 3alMChIBATh B CUMBOJIMUYECKON (popMe U 0OOCHOBBIBATH CBOWCTBA CTEICHM C
HaTypaJbHBIM IOKa3areneM. lIpuBeneHue OJHOWIEHOB K CTaHAAPTHOMY BHUIY, BBIITOJIHCHUE
JJIEMEHTApHBIX 3HAKOBO-CHMBOJIMYECKHUX JCWCTBUM; OCBOCHHE IPHHLMIIA YMHOXCHHS
OJTHOWIEHA HA OJHOYICH. 3HAKOMCTBO C OCHOBHOHM KBagpaTH4HOW (yHKUMEH BHIA y=X* U
KyOndeckol napabosoil y=x°, cocraBieHue TabJaul] 3HaU€HHI; TOCTPOEHUE U YTeHHE I'padUKOB
CTETIEHHBIX (DYHKITHIA.

KontposbHnas padora Ne4. CreneHb ¢ HATYPaJbHBIM I0OKA3aTeJIEM.

Camocmoamenvnas paboma odyuarouuxcs

1. 18, Ne 385 (a-B), 388 (a-), 393,401 (a) . 19, Ne 404, 406,415, 416 (a-B), 423

1. 19, Ned10 (a-8), 417 (a, B, 1), 420 (a, B), 426 1. 20, Ne 429, 432, 436 (a, T, ¢), 437 (a, B, 1),

1. 20, Ne 438, 442,444, 454 11. 21, Ne 458, 460 (a), 464, 466 (a) 1. 22, Ne468 (a, 6), 469 (a-B),

472,481 1. 23, 11. 22, Ne 477, 474 (a, 6), 480 (a-r), 482 Ne 485, 487 (a, 6), 497 (a, 6), 498 1. 23,
Ne 489, 490 (a, B), 493(8), 494(a), 499

Tema 4.
MHoro4/1eHbI

Conep:xaHue y4eOHOro MaTepuaJia:

1. MHOrouJIeH U ero CTaHAapTHHIN BUJ

CroXeHHe U BRIYMTAaHNE MHOTOYJICHOB

YMHOXKEHUE OJHOYJICHA HAa MHOT'OYJICH

Brinecenue 06mer0 MHOJKHTEIIS 32 CKOOKHU

YMHOXKEHIE MHOTOYJICHA Ha MHOTOYJICH

SIISIENIRIN

. Pa3znoskeHne MHOro4wieHa Ha MHOXKUTEIIN CIIOCOOOM I'pYHNIIMPOBKU

A e

IIpakTnyeckue 3aHsATHS

YMeHue pacrno3HaBaTb MHOTOYJIEH, BBINOJIHEHHME AECHCTBUN C MHOTOUWIEHAMH; IPUBEJIECHUE
MHOIro4JicHa K CTaHAApTHOMY BHAY, MTOHWUMAHHUEC BO3MOKXHOCTHU PAaA3JIOKCHHUA HAa MHOXHTCIIH,
IIPEJICTAaBICHUE KBAJpPaTHOIO TPEXWIEHAa B BHJE IPOU3BEJCHUS JIMHEHHBIX MHOXHUTEIEH.
3nakoMcTBO ¢ onepauued «Crnoco® TpyNmUPOBKU JUIsl PA3JIOKEHHsT MHOTOUYIEHOB» U
IIPUMEHEHHUE €€ Ha IPAKTUKE.

KonTpoubnas pabora NeS.CiioeHne 1 BBIMMTAHHE MHOTO4JICHOB.
KonTpoubHas padora Ne6. YMHOKeHHe OJHOYIEHA HA MHOTOYJICH.

Camocmoamenvnas paboma odyyarouuxcs

1. 25, Ne568 (a, 6), 570 (a, 6), 572,582 1. 26, Ne 586, 587 (a-B), 592, 596, 611(a)
1. 26, Ne 603, 605 (a-B), 607,611(6), 612 1. 27,. Ne615, 617 (a-B), 618 (a, 6), 630 (a-B), 650 (a)
1. 27, Ne624 (a, 6), 631 (a, 6), 635 (a-B), 637 (a, 6), 652

7,5




. 28, Ne656, 659, 660 (a, 0), 673 1. 28, Ne 662, 665 (a, 0), 667, 674 (a), 676

m. 29, Ne 678, 681,684, 704; 1. 29, Ne692 (a), 695 (a), 698 (a, 6), 706; 1. 30, Ne709 (a-B),710 (a,
B),712 (a, B),719; m. 30, Ne711 (a-1), 713(a), 715(a), 720(a); m. 29, Ne 687 (a-B), 690 (a), 697 (a,
0), 705; n. 30, Ne714 (a), 716 (a, 6), 720 (6), 753

Tema 5.
DopMy.JIbI COKPALLIEHHOT O
YMHOKEeHHS

Conep:kaHue y4eOHOT0 MaTepuaJia:

1. | Bo3BeneHue B KBaJipaT CyMMBbI U pa3HOCTH JIBYX BbIpa)keHUH, .31

2. | Bo3Begenue B Ky0 CyMMBbI pa3HOCTH JIBYX BBIpaKE€HUI

3. | PasznoxeHue Ha MHOXKHTEIH C TIOMOIIBIO (POPMYJT KBaJIpaTa CyMMBbI M KBaJparTa pa3HOCTH,
n.32

YMHOKEHHE Pa3HOCTH JIBYX BBIPOKEHUHN HAa UX CyMMY, 11.13

[TpeoOpazoBaHue 1ENOro BEIPpaKEHHs] B MHOTOWJIEH, .36

4
5. | Pa3znoxeHue pa3HOCTH KBaIpaTOB Ha MHOKUTENH, 11.34
6
7

ITprMeHeHre pa3nuyHbIX CI0CO0O0B JJIsl Pa3JIOKEHNUs HA MHOXKUTENH, 11.37

NPk~ |k -

IIpakTH4yeckue 3aHATHS

3HaKOMCTBO C OCHOBHBIMH (POpPMYJIaMH COKPAIIEHHOTO YMHOXEHHS:(a+-B)*=a’+-2aB+B2.;(a+-
B)’=a*+-3a’B+3aB’+-B> ; (a-B)(atB)=a’-B*> ;a*+B’=(at+B)(a’-aB+B?).DOpMHUpPOBAHHE HABHIKOB
NpUMEHEHHS JaHHBIX (OpMYJT TIpU PEUICHWW YNpaKHEHWH, aHalu3 W TpEICTaBICHUE
MHOTOYJIEHa B BUJIE MPOU3BEICHUS TUHEWHBIX MHOXKUTENEH. [I[puMeHeHue noyyuyeHHbIX 3HaHUH
JUTsE TpeoOpa3oBaHUi MEJBIX BRIpAXKEHUH B MHOTOWIeH. OCBOGHHE Pa3IMUHBIX MPEOOpazoOBaHHNA
LENBbIX BBIPRXEHUI TpU pELICHWH YypaBHEHUH, J/I0Ka3aTeNIbCTBE TOXKJECTB, B 3aJayax Ha
JeTMMOCTh. AHaJIM3 MHOTOYICHA W PACIIO3HAHHE BO3MOXKHOCTH IMPUMEHEHHUS! TOTO WA WHOTO
npreMa pa3jioKeHus ero Ha JIMHEHHbIE MHOKUTEIH.

KonTtpoubHnas padora Ne7.@>0pMy bl COKPALIEHHOI0 YMHOKECHUS.
KonTposbHas pabora Ne8. IIpeoOpa3oBanue 1esbIX BbIPasKeHHI.

Camocmoamenvnaa paboma odyuaouwuxcs

.32, Ne 800, 804, 807, 816, 831
.32, Ne 809, 812 (a-B), 817 (a-B), 819 (a, 6), 830 1. 32, Ne 822, 824 (a, 6), 828, 829(a), 832
.33, Ne 834 (a-B), 837, 838, 840 (a), 850 m. 33, Ne842,845, 840 (8), 851, 852 (a-B)

.34, Ne 855, 857 (a-11), 860, 866, 878 11.34, Ne 864, 867 (a-8), 870 (a-8), 871 (a-B), 877
.35, Ne 885, 888, 889 (a-r), 902, 903 (a) 1. 35, Ne893, 896, 899, 903 (6), 904

.37, Ne 919 (a), 920 (a, 6), 922,930 11. 38, Ne 934 (a-B), 935 (a, B), 938 (a, 6), 940, 954 (a)
1. 38, Ne 944 (6, ), 946 (a, B), 949 (a, B), 954 (6) 1. 38, Ne 950 (a), 952, 956 (a, B), 994
(6),995(6)

=982 393494

Tema 6.

Conep:kanue y4eOHOT0 MaTepuaJia:
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CucreMbl JJMHEHHBIX

JIuHeitHoe ypaBHEHUE ¢ IByMsl IEPEMEHHBIMH, 11.39

1.

YPaBHeHMit 2. | I'padux IMHEHHOTO ypaBHEHHs C ABYMsI IEpeMEeHHBIMU, 11.40 1
3. | Cucrembl IMHEWHBIX YPaBHEHUN C JBYMS TIEPEMEHHBIMH, 11.4 1 1
4. | Crnoco0b moacTtaHoBKH, 11.42 1
5. | Cnocob crnoxxeHus 1
6. | Pemenue 3a1a4 ¢ MOMOIIBIO CHCTEM ypaBHEHUH, m.43,44 2
IIpakTHYyecKue 3aHATHS
OcBoeHue ypaBHEHUI BuAa ax+By=c, NOCTpOEHHME rpaduKa TOr0 ypaBHEHHMs, ONpeEaeeHue
ABJIIETCS JIM T1apa YUCEeJl pEelIeHUEM JaHHOI'O YPaBHEHUS C JABYMS IEPEMEHHBIMH, HaX0X/IEHUE
Henplx  pemeHuil  myrem  mepebopa.  Mcmosnb3oBaHue — (yHKIMOHAIBbHO-IpadUyecKoro
NPEJCTaBICHUSI NIl PELIEHUS W HCCIEJOBAaHUS CUCTEM YypaBHeHMH. PemieHue cucrem 9
YPaBHEHMH C IByMsI IEPEMEHHBIMH CIIOCOOOM IOJICTAHOBKH M cIOco0OM cioxeHus. OcBoeHne
MaTeMaTUYeCKON MOJIEIH IIPU PEIICHUN anreOpanyecKux 3ajay ¢ MOMOIIbIO CUCTEM JIMHEHHBIX
YpaBHEHHMH C JByMs INE€PEMEHHBIMH, pEIlIEHHE TEKCTOBBIX 3a7ay IEepexoJ0M OT CIOBECHOH
(OpMyJIMPOBKH YCIIOBUS K alNreOpanyeckol MOJAENIU IyTEM COCTABIIEHUSI CUCTEMbl YpaBHEHMUI;
UHTEpHpeTalus pe3ybTaToB.
KonTpoJsbHas padora Ne9. Pemienue cucreM JIMHEeHbIX YPABHEHHMIA. 1
Camocmoamenvnas paboma odyuaroujuxcs
I1.39, 40, 41,42,43 44 85
1028,1030,1033,1035,1044,1038,1039,1041,1043,1048,1049,1051,1052,1054,10571058,1059,1 ’
065,1066,1069,1070,1072,1074,1075,1080,1083,1084,1095,1085,1087,1089

IloBTOpenue u Copepxanue yueOHOro MmarepmuaJa: 1

cUcTeMaTHU3alusa 1. JIvHeitHbIe ypaBHEHUS C OJTHOW MEPEMEHHON

y4e0HOro Marepuasa 2. | CucTeMbl TMHEWHBIX YpaBHEHUH C ABYMS IEPEMEHHBIMU 1

Kypca aiaredpot 7 kiaacca. | 3. | Jluneiinas QyHKUus U ee rpaduk 1
4. | CreneHs ¢ HaTypalbHbIM NoKa3aTesneM. OAHOUWIEHBI 1
5. MHorousieHs! 1 JEUCTBUS C HUMU 1
6. | @opMyIIbl COKPAIIICHHOTO YMHOKCHHUS 1
7. | Ypok 00001IeHNs ¥ cCHCTeMaTH3allisl U3yYeHHOTO MaTepuaa 1
IIpakTHYeckHe 3aHATHA
AKTyanu3anysi HaBbIKOB IEPEBOIa MATEMaTHUECKUX CUMBOJIOB; COCTaBJIEHUE MaTEMATUYECKUX
MoJielnel; MocTpoeHue rpaduKoB AEMEHTAPHbBIX (PYHKLIUN 1 OMMCAHUE UX CBOICTB; pelIeHHUE 4

CUCTEM JIBYX JIMHEHHBIX YPAaBHEHUH C OJJHOU U ABYMS IEPEMEHHBIMH; ONIpeIeTICHUE CTENIEHU 1
1oKasareJsi; MpoBeJeHne apu(METUYECKHIX OIEepaliuii HaJl MPeoOpa30BaHUSIMU OJJHOWICHOB U
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MHOI'O4JICHOB; IPUMCHCHUEC (bOpMy.]'I COKpaI€HHOI'0 YMHOXXCHHU IJIA Pa3JI0OKCHUA MHOTOYJICHA
Ha JTUHEHHBIC MHOXKHUTEIIH C IIOMOIIBIO OCHOBHBIX onepaunﬁ.

KoHTposibHbIii ypoK

KonTposbHnas padora Nel( 3a kypc anredpsl 7 kiacca

Camocmoamenvnaa padboma odyuawouwuxcs

Ne 240 a, 6. 241a, 6. 243a, 6 244 a, 237,249,250,252,223,361a,365,3720,
1,353,533,537,542,545,547, 763,752,754,778,782,967,969,980,981,983,992,

6,5

4 (8) kaacce

Tema 1.
PauuonanbHble 1podu u
X CBOJiCTBA.

@
=]
=
o

JKaHHe Y4eOHOro MaTepuaJja:

OOBIKHOBEHHBIE APOOH, IEHCTBHS C OOBIKHOBEHHBIMH APOOSMU

PaLII/IOHaJH)HI)IG BBIPAXKCHUA

OcHoBHOE CBOICTBO poOu. CokpalieHue apooeid.

CnoXKeHHE U BBIUNTAaHHUE I[p06eﬁ C OAMHAKOBBIMH 3HAMCHATCIISIMU

CrnokeHne U BEIYUTaHHE z[p06el71 C pa3HbIMHU 3HAMCHATCIIIMU

YMHoxenue apooeit. Bo3BeneHne B CTeneHsb.

Jlenenue npoGeit

ITpeoOpa3oBaHue pallMOHAIBHBIX BBIPAXKEHUN

©0 NS O WIN =

: OyHKIMS y=K/X u ee rpaduk. I[loqrotoBka Kk KOHTPOJIbHOI paboTe

RINRPIRRP PRk -

IIpakTHYeckHe 3aHATHA

3HAKOMCTBO C TOHSATHSMHU JIPOOHBIC BBIPAKEHUS, YUCIHUTEIh U 3HAMECHATEh alreOpandecKom
Ipobu, 00IacTh AOMYCTUMBIX 3HaueHu. DopMupoBaHUe YMEHHI paclo3HaBaTh PallMOHAIBHbBIE
JIpoOH; HAXOIUTh O00JIACTH JOMYCTHUMBIX 3HAYCHUN MEPEMEHHOW B JpOOH, 3HAKOMCTBO C
OCHOBHBIM CBOMCTBOM pallMOHAILHON ApoOU, MPUMEHEHHE €r0 TP Ipeodpa3oBaHUU Ipodeit u
WX COKpAIlleHWH, TOXKJIECTBEHHOE MpeoOpa3oBaHUE paIlMOHANBHBIX npoOei. [IpmoOpereHue
HABBIKOB CIIOKEHUS W BBIYMTAHUS PAIMOHATBHBIX Jpo0ed ¢ OJUHAKOBBIMU W Pa3HBIMU
3HAMEHATEJISIMHU, TPUBEICHHUE DPAIMOHAIBHBIX Jpolel kK obmemy 3HameHaTeno. OCBOCHHE
QITOPUTMOB YMHOXCHHSI U JCNIEHUsl pallMOHANBHBIX ApoOei, BO3BEIEHUS IPOOH B CTEIEHb.
OTtpaboTKa HAaBBIKOB NMPUMEHEHHSI MPeoOpPa30BaHU PAMOHATBLHBIX BBIPAXKCHHUH JIJIS PEIICHHS
3amad. 3HAKOMCTBO CO cBoiicTBaMu (YHKIMHU; CBoiicTBamu Kkod(dduimenta oOpaTHOMH
nponopimoHabHOCTH «K», mocTpoenue rpadukoB TpOOHO-PAITMOHATBHBIX (PYHKITUH.

12

KonTpouabHnas padora Nel.PanmonanbHble 1po0y U UX CBOMCTBA.
KonTpoabsnas padora Ne2.IlpeoOpa3zoBaHue panMoHAJIbHBIX BbIPAKEHUI.

Camocmoamenvnas paboma odyuarouuxcs

T1.1, 11 2, 113, T14, T15, 116, I1.7, T1.8, NeNe 2,6,13 (a, 6),16,18,22,26,46(a B, 1),33(a, B, 4, )

12
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39,54 (a, 1, B, ), 58,60,63,72,74(a, B), 78,80,83,86(8, 1), 92,97,99(a),100,110,113,117,120((a,
B), 128, 133, 135, 138, 141, 142, 156(a, 6), 159, 237(a, 6), 161, 164, 3217(a, 6), 164, 3217(a, 6)
173,179,208,217(a - ),237(a, 6)

Tema 2. Coaep:xanue yueOHOTo MaTepHaJia: 1
KBaaparHblie KopHH 1. ParmonanbsHbie ynca.
2. HppanumoHalibHble YncIa. 1
3. Apudmernueckuil KBaipaTHbIM KOPEHb, KBaIpaTHbIE KOPHHU. 1
4. YpaBHeHue x*=a 1
S. Haxoxaenne npuOIMKeHHbIX 3HaY€HUH KBaIpaTHOTO KOPHSI 1
6. dyHKums y=VX U ee rpadux 1
7. KBanpaTHblil KOpEHb U3 IPOU3BEAECHUS U ApoOU 1
8. KBanparHbplii KOPEHb U3 CTCIICHH 1
9. BbiHeceHre MHOXKMTENS U3 1I0J] 3HAKa KOPHSI 1
10. | [IpeoOpa3zoBaHKe BBIpaKEHUH, COIEPKAIIMX KBAAPATHBIE KOPHU 1
IIpakTHYeckHe 3aHATHA
OcBoeHME CHMBOJIOB MAaT€MaTHYECKOrO s3blKa M COOTHOLIEHHSI MEXIY STUMHU CHUMBOJIAMHU.
3HaKOMCTBO C TOHSTHEM HppAlMOHAIbHBIE YHUCla, apu(METHYECKUH KBaJIpaTHBIH KOPEHb.
OcBoeHMe CBOMCTB apu(pMETHUECKOT0 KBaIpaTHOI'O KOPHS: POU3BENIEHUS U YaCTHOTO (1poln),
IIPUMEHEHHE 3TUX CBOMCTB JJIs YIPOLICHMS BBIPAXEHUM U BBIYMCIEHUS KOPHEW. 3HAKOMCTBO C 4
OCHOBHBIMU CBOMCTBAMH © TpaduKOM (YHKIHH BHIA Y=\X, MOCTpOCHHE TpPadHKOB 3TOi
¢ynkuuu. OcBOeHUE oOmepanuil Mo H3BJICUYEHUIO apU(PMETHYECKOro KBAJpPaTHOIO KOpPHS,
olepanuy BBIHECEHMsS] M BHECEHHS MHOXUTENS TOJ 3HaK KOpHs, NpeoOpa3oBaHueE
pallOHAIbHBIX BBIPAXEHUM, COJAEp)KAIMX KBAJApaTHbIE KOPHHU, IHNPUMEHEHHE OCHOBHBIX
CBOMCTB apu(METHUECKOr0 KBaIPaTHOTO KOPHSI.
KonTpoubsnas padora Ne3.KBagparnbie KopHu.
KonrTpoasnas padoraNed.IlpeoOpazoBanue BbIPpAKEHUH, COAEPkKAMX KBaJAPaTHbIE 2
KOPHH.
Camocmoamenvnaa paboma odyuaouwuxcs
11.9,10,11,12,13,14,15,16,17,18. Ne258,260,265,273,276,290,294,308,310,324,326, 8
330,342,344,354,359,361,363,385,388,391,393,365,352,354,356,403,407,417,419,421,426(a,
1),430,432,430
Tema 3. Conep:kanue y4eOHOT0 MaTepuaJia: 1
KBanparnblie ypaBHenuss | 1. Onpenenenne KBaJipaTHOrO ypaBHeHus. HenosHble KBagpaTHbIE YpaBHEHHUS.
2. Perienue kBaipaTHBIX ypaBHEHUH 1O GopMmyIie. 2
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3 Pemenne 3a1a4 ¢ MOMOIIBIO0 KBaIPATHBIX YPABHEHUI. 1
4 Teopema Buera 1
5. Pemenue npoOHBIX palmOHAIBHBIX YPAaBHCHHM 2
6. Pemrenue 3a1a4 ¢ MTOMOIIBIO PAIIMOHAIBHBIX YPaBHEHUH 2
IIpakTnyeckue 3ansaTus
3HaKOMCTBO C MOHATHUSIMH KBaJpaTHOE ypaBHEHHUE, MPHUBEICHHOE KBaJIPAaTHOE ypaBHEHHUE, HE
MpUBEICHHOE KBaJpaTHOE ypaBHEHHUE, MMOJTHOE M HEMOJHOE KBaJpaTHoe ypaBHeHHe. OcBOeHME
pa3IMYHBIX CIOCOOOB pEIHICHUS ITUX YPAaBHEHHWH, 3HAKOMCTBO C TOHSATHEM JTUCKPUMHHAHT 11
KBaJIPAaTHOTO YpaBHEHHs, ¢ (popMynamu Uis HaXOXKACHUS KOpHEH KBaJpaTHOTO ypaBHEHUS U
QITOPUTMOM DPEUICHHUS KBAIPATHOTO ypaBHeHHs. OCBOCHHE MAaTEMAaTUIECKON MOJIENN PEHICHUS
3aJa4 Ha COCTaBJCHHE KBAJPAaTHOTO YpaBHEHHUS, PEUICHHE TEKCTOBBIX 3a7a4 HAa HAXOXKJCHUE
KOpPHEH KBa/IPaTHOTO YpaBHEHHsI, COCTABJICHHOTO IO YCJIOBHIO 33]1a4H.
Kourpoabnas padora NeS5.Penienne KBaIpaTHbIX YPABHEHHI. 5
KonTtpoJsbHas padora Ne6.Penrenne 3a1a4 ¢ noMOIbI0 PALMOHAJIBHBIX YPABHEHUIA.
CamocmoamenvHnas paboma odyuarouuxcs
[1,19,20,21,22,23,24,25,26,26. NeNe 507,511(a, 6),511(B, 1),514(a-B),526,529,536(a-B),540(a-B) 11
543(a, 6),549(a-B),564,566,575,577,580,583,587(a-B),589,592,602,595(a-B),595(r-¢),599,605
609,611,616,608,619,650,638,651,639,652,640,631,632

Tema 4. Coaep:xaHue yueOHOTro MaTepuaJia: 1

YucsoBble HepaBeHcTBa | 1. | UncnoBble HepaBeHCTBA
2. CBoJiCTBa YHCIIOBBIX HEPABEHCTB 2
3. CroXeHne ¥ YMHO)KEHHE YHCIIOBBIX HEPABEHCTB 1
4. [TorpentHocTh ¥ TOYHOCTh MPUOIHKEHUS 1
5. [Tepecedenne n 00beTMHEHNE MHOXKECTB 1
6. YuncoBble TPOMEKYTKH 1
7. PemreHne HepaBeHCTB ¢ OHOM EPEMEHHON 1
8. Penienue cucteM HEPaBEHCTB ¢ OJJHON IIEPEMEHHOM 1
IIpakTnyeckue 3aHsATHS
3HaKOMCTBO C TIOHSATHEM YHCIOBOE€ HEPAaBEHCTBO, C OCHOBHBIMH CBOWCTBAMH YHCIOBBIX
HEpPaBEHCTB, (POPMYJIMPOBKA CBOMCTB YHCIOBBIX HEPABEHCTB C WILTIOCTpAIIME UX HAa YUCIOBOM
OpsIMOM;  JTOKa3aTeJbCTBO HEPAaBEHCTB aireOpanueckuM myreM. (OCBOEHHE alroputMma 8

YMHOXXEHUSI HEpaBEHCTBA Ha TOJIOKUTEIBHOE M OTPUIATEIIBHOE YHCIIO0, 00Y4YEeHHE PEIICHUI0
YHCIIOBBIX HEPAaBEHCTB M M300pak€HUE DPEILICHMs HEpaBEHCTBA CXEMAaTHUYECKHM Ha YUCIOBOM
npsMOil. 3HAaKOMCTBO C MOHATHUSMHU TNPHOIMKEHHOE 3HAYCHHME YHWCIA; NPUOJIMKEHHE T10
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HEAOCTaTKy (M30BITKY), OKPYIJIEHHWE YKCIA, MOTPEIIHOCTH MPUOIMKEHHUS OTHOCUTEIbHAs U
a0COJIIOTHAsT TOTPEIIHOCTh MNPUOTMKEHUSI. 3HAKOMCTBO C IOHSATUEM CHUCTEMa JIMHEWHBIX
HEPABEHCTB, PEIIEHUE CUCTEMbl HEPABEHCTB; aJTOPUTM PEIICHHS] CUCTEM HEPaBEHCTB IyTEM
HAXO0JKJICHUS Mapbl TOYEK - PEHICHUs] CHCTEMbl HEPABEHCTB.

KonTpoabsnas padora Ne7.CBoiicTBa YMCJIOBbIX HEPABEHCTB.

Kountpoabnas padoraNe 8.Penienne HepaBeHCTB M CHCTEM HEPaABEHCTB. 2
Camocmoamenvnaa paboma odyuawouwuxcs
I1. 27,28,29,30,31,32, NeNe 711,716(a, 6),726,734(a-B),740,742,746,744,745,734(a-B),740, 95
751,759,755,760,847,862,766,770,775(a, 6),785(a-n),789,791,793,819,822,834,842,824, ’
819,822.
Tema 5. Coaep:xxanue yueOHOIro MaTepuaJia: 1
CreneHb ¢ HeJIbIM 1 OrnpeziesieHne CTENEeHU C LEIbIM OTPUIATEIHbHBIM MTOKA3aTEIeM
NnoKasareJsjieM. JJleMeHTbl | 2 CBOIICTBa CTETICHU C II€JIBIM MTOKa3aTelIeM 1
CTaTUCTUKH 3. CTaHz[apTHblﬁ BUJI YUCJIA. 3aIIHCh l'IpI/I6J'II/I)KeHHLIX 3HA4YCHUH U IEUCTBUS HAJ HUMU. 1
4 COop ¥ rpynIupoBKa CTATUCTUUECKUX JTAHHBIX 1
5. HarnsgHoe mpencrasieHne cTaTUCTHUECKON HHPOpMAITIT 2
IlpakTHyeckne 3aHATHSA
3HaKOMCTBO C OCHOBHBIMU CBOMCTBAMM CTENEHH C LEJIbIM OTPULATEIBHBIM I10Ka3aTeseM,
dbopMyIUpOBaHUE €€ OMpPENeNeHUs U 3aliCh B CUMBOJIMYECKOU (opMe; TPUMEHEHNE CBOWCTB 6
CTeMeHH ISl MpeoOpa3oBaHMs BBIPAKEHUN W BbIUMCICHHH. OCBOCHHE OCHOBHBIX TMOHSTHIL:
AJIEMEHTOB CTAaTHUCTHUKH, CTATUCTUKA B cdepe NeATeTbHOCTH, YMEHHE JeliaTb BBIOOPOUYHBIE
MCCJICTOBAHMSI YUCEIT; OCYIIECTBIIATH CIIYYalHYI0 BEIOOPKY YHCIOBOTO psija.
KonTtpoabHnas padora Ne9 CreneHu ¢ 1eJIbIM OTPHIATEIbHBIM N0Ka3aTeJIeM. 1
Camocmoamenvnaa paboma odyuaouwuxcs
IT. 33,34,35,36, NeNe 926,932,937,943,932,935,977(a-B),980(a-B),963,966,970,983,986 6,5
987,989,1008,1009,1034,1035
IHoBTOpenue u Copepxxanue y4eOHOro MaTepuaJa: 1
cHcTeMaTH3alus 1. PanmionansHbie 1poOu 1 1eHCTBUS HAJT HUMH
y4eOHOro MaTepuasa 2. ITpeobpa3oBaHue BbIpaXEHU, COACPKAMUX KOPHU 1
Kypca anre0Opbl 8 kjacca | 3. KBanpaTHbsle ypaBHEHUS 1
4, O6o0maromuii ypok 1
IIpakTHYeckHe 3aHATHA
AKTyanusanus HaBbIKOB INPUMEHEHHUS Ha IMPAKTUKE U B PEAIbHON JKU3HU i1 OOBSCHEHHS 6

OKpYXXalOIIMX BEIEeH BECh TEOPETUUECKUM MaTepuall, U3Y4YEHHBIN B 8 Kjacce; MOCTPOEHHE U
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yTeHue rpapukoB (YHKUWN; pelleHue JIMHEWHBIX M KBaJpaTHBIX YpaBHEHUH, peElIeHUE
TEKCTOBBIX 3aJ1a4, C MCIOJIb30BAHUEM PEAIbHBIX JKU3HEHHBIX CUTYyAlMi; pelIeHue JIMHEHHBIX
HEPaBEHCTBA rpaQUUECKUM U aHATMTUUYECKUM ITYTEM; PEIIEHUE CUCTEM JIMHEHHBIX HEPABEHCTB;
MIPUMEHEHHUE MOJIYYeHHBIX 3HAHUM Ha MPAKTHUKE.

KoHTposibHbIii ypoK

KonTposbHas padora Nel( 3a kypc anredps! 8 kiacca .
Camocmoamenvnaa paboma odyuaouwuxcs
I1. 1,2,3,4,5,6,7,8,10,11,12,13,14,15,16, NeNe 210,217(a, 0),161,162,168,200,164,166 5,5
170,203,205,169,175,205,896(a, 6),897
5 (9) knacc
Tema 1. Coaep:xaHue yueOHOTro MaTepHaJia:
= 2
KBagparnunas pynkuus | 1. Oynkius. O6sacTb onpeaeaeHus U 00J1acTb 3HaYeHUH HYHKLIUU

2. CaoiicTBa pyHKINH 2
3. KBapaTHbIil TpEXWIEH U €ro KOPHU 1
4. PasnoskeHne kBagpaTHOro TpEX4uaeHa Ha MHOKHUTEIN 1
5. I'paduk Qynkunm y=ax? 2
6. I'paduk ynkumii y =ax?>+n,y =a (x — m)? 2
7. Iloctpoenue rpadrka KBaapaTUIHON QYHKIMH 1
8. Oyuknus y = X" 1
9. Kopens N-ii crenenu 1
10. | CreneHsb c pallMOHAJIBHBIM ITOKA3aTeNIEM 1
IIpakTHYecKkue 3aHATHS
AxTyanuzanus MOHATHS (QYHKIUH U JIpYrol (pyHKIMOHAJIHHONH TEPMHHOJIOTUHU; HAXOXXJICHHE
3HAYCHUM (PYHKIUH, 3alaHHBIX (HOPMYIION, TaOmuIeH, TpaduKkoM; peleHne oOpaTHON 3a/1auHu.
Haxoxnenne KopHEH KBaJpaTHOIO TPEXWIEHA U YMEHHME pacKiaJblBaTh €r0 Ha MHOXHTEIU. 6
[Toctpoenue rpaduka KBaApaTHUHON (YHKIMM, HaAXOXKIEHHE MO TpapuKy MNPOMENKYTKOB
BO3pacTaHus M YObIBaHMA (DYHKIMHM, MPOMEXKYTKOB 3HAKOIOCTOSIHCTBA, HAMOOJBIIErO U
HAaUMEHBIIEro 3HaUYeHUI (QYHKIIMY, BBIUMCICHHE KOPHEH N-il cTeneHu (HeCI0KHBIX 3aJaHHii)
KonrTposbnass paGoraNel.®@ynkuuu u ux cBoiicTtBa. KsaapatuuHblii TpexuJieH. 5
KonTpoubsnas padora Ne2. Kpagparnunas pynkuus. CrenenHas QyHKuus.
Camocmoamenvnaa paboma odyuaouwuxcs
IT. 1,2,3,4,5,6,7,8,9,11, NeNe 2,3,8,9(0, B),4,7,19,37,38,52,46(a),50(6),53,50(a),54,59,62,72 11

65,68,74,78,87,83,88,91,95,104,101,103,106(a, B),118,111,117,112,113,229,122,132,131,
125,133,126(6),128,243(a, 1),139,141,145,156,161,167,168(a-r),170(a, 8),171(8,r),190(a,B)
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193(a, 1, x, k),194(a, r),195(a)

Tema 2. Coaep:xaHnue yueOHOT0o MaTepHaJia: 1
YpaBHeHnus u 1. | Ilenoe ypaBHEHHUE U €r0 KOPHU
HEPAaBEHCTBA ¢ OHOM 2. | YpaBHeHUs, IPUBOAUMBIE K KBAaPATHBIM 1
nepeMeHHON 3. | JIpoOHbIe panyioHanbHbIe ypaBHEHUS 2
4. | PenieHus HepaBEHCTB BTOPOW CTENEHM C OJIHOM EpEMEHHON 1
5. | Pemienue HepaBeHCTB METOJOM UHTEPBAJIOB 1
6. O606marmui ypok «YpaBHEHHS 1 HEPaBEHCTBA C OJIHOM MepeMEHHOM» 1
IIpakTHYecKue 3aHATHS
3HAKOMCTBO C IIOHSATHEM LIEJIOr0 PAalMOHAIBHOIO YPaBHEHHMS M €ro CTENEHH, NpUEMaMH
HAXO0X/IEHUs NPHUOIMKEHHbIX 3HAUC€HUN KOpHEW. Perienue ypaBHeHMH TpeTheil M ueTBEpTOi
CTEIEHH C OJHUM HEU3BECTHBIM C IIOMOIIbIO PA3JIOKEHUsI HA MHOYKUTENIN, METOJIOM BBEIIECHUS
BCIIOMOraTeNbHON nepeMeHHo. OCBOEHHE pelIeHMs] JPOOHBIX PALMOHAIBHBIX YPAaBHEHUH C 6
IpUMEHEHHEM (OPMYJI COKpAIEHHOI'O YMHOXKEHMS U pa3jioKeHUsl KBAJAPaTHOTO TpexXueHa Ha
MHOKUTEIU. 3HAKOMCTBO C HEPAaBEHCTBaMU BTOpPOM CTENEHM C OJHOW NEpEeMEHHOW U
OpUMEHEHHE TpapHUuecKoro MpeACTaBICHUsS Uil pELICHHs HEepaBEeHCTB BTOPOH CTENEeHH,
pelIeHre HEPAaBEHCTB METO/I0M UHTEPBAJIOB.
KonTposbHasi pabora Ne3 YpaBHeHHsI H HEPAaBEHCTBA C OJHOMH IEePeMEHHOI. 1
Camocmoamenvnaa paboma odyuaruuxcs
IT. 12,13,14,15, NeNe 266,267,285,272(a,B,1,%),273(a,0,8),276(6,8),277,286,289,293,301,291 7
294(a),302,297(a),298(a),296(a),303,304,308,312,320(a,r),323,326,329,334,338,332,320(0,1),3
37
Tema 3. Coaep:xanue yueOHOIro MaTepHaJia: 5
YpaBHenus u 1. | YpaBHenue ¢ qByMs mepeMeHHBIMU U €r0 rpaduk
HEPaBeHCTBA C IBYMA 2. | I'padmueckuii criocob penieHust CUCTEM ypaBHEHUH 1
nepeMeHHbIMH 3. | Pemenne cucrem ypaBHEHUI BTOPOH CTETICHN 1
4. | PemeHue 3a1a4 ¢ TOMOIIBIO CUCTEM YPaBHEHUH BTOPOM CTENEHU 2
5. | HepaBencTBa ¢ 1ByMs IepeMEHHBIMU 1
6. | CucTempl HEPaBEHCTB C IBYMsI IEPEMEHHBIMH 1
IIpakTHYeckHe 3aHATHA
3HaKOMCTBO C YypaBHEHMAMHU C JBYMs IEPEMEHHbBIMH U HX TIpaduKkaMy; 3HAKOMCTBO C
CHUCTeMaMH JIByX YpaBHEHHI BTOpPOW CTENEHH C JBYMsI MEPEMEHHBIMH U TpapuuecKuM 8

croco0oM uX pemeHui. Pemenne cucreM, comepkaiux OJHO YpaBHEHHUE MEPBOM, a APYyroe —
BTOPOH CTENEHU, CUCTEMBI IBYX YPaBHEHUN BTOPOU CTENEHU C IBYMs IIEpEMEHHBIMU. Penenue
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TEKCTOBBIX 337]a4 METOJAOM COCTAaBJIEHHUS CUCTEM ypaBHEHUU POpMHpPOBAaHUE NPEACTABICHUS O
pEIIeHUH HEPaBEHCTB C IBYMs MEepeMEHHBIMU. V300paskeHne MHOXKECTBA PEIICHUN CHCTEMBI
HEPaBEHCTB C JBYMs IEPEMEHHBIMU HAa KOOPJIMHATHOM IJIOCKOCTH.

KonTposbHasi paGora Ne4. YpaBHeHHs M HEPABEHCTBA € IBYMs lepeMeHHbIMH.

Camocmoamenvnaa paboma odyuaouwuxcs

1. 17,18,19,20,21,22 NeNe 39(a,B,1,5%),412,414(a),402(a,8),401,405,413(a),416,419,420,421(6)
422(a),523(r),431,452,434(r,e),436,453,447(2),448(a,B),454,456,458,479,463,465,472,475,468,
483(a,B),486(6,8),493(a),487(a,),494,497(8,r),498,504(a),500(6,8),505

8,5

Tema 3. Apudmeruueckast
U reoMeTpuyecKast
MPOrpeccHu

Coaep:xanue yueOHOro MaTepHaJia:

1. [TocenoBaTeIbHOCTH

2. | Onpenenenne apupmeTrueckoi mporpeccuu. Popmynna N-ro wieHa apupMeTHIeCKOMl
pOrpeccuu

3. | ®opmyna cyMMBI N IEPBBIX WICHOB apH(PMETHIECKOI MPOrpeccuu

4. | Onpenenenue reomeTpudeckoit nmporpeccuu. opmyna N-ro ujieHa reOMeTPUIECKON
IPOrPECCUm

5. | ®opmyna cyMMBI N IEPBBIX WIEHOB F€OMETPUUECKOM MTpOrpeccun

A e

HpaKanecm[e 3aHATHSA

dopmupoBaHUE 3HAHUN ¥ YMEHUH B MCIIOJIb30BaHUU (HOPMYJI N IIEPBBIX YIECHOB
apupMeTHYecKoil U reoMeTpHUUecKoi porpeccuu. Pemenue ynpaxxHeHU 1 3a1a4u C
HEMOCPEACTBEHHBIM IPUMEHEHNEM U3YUEHHBIX GOpMYJI. YMEHUE HAXOIUTh CYMMY N-TIEPBBIX
YWIEHOB apu(PMETUYECKON U TeOMETPUUYECKOM MPOrpecCr.

KonTpoubHnas pabora NeS.Apupmerndyeckas nporpeccus.
KonTpoabHas padora Ne6. I'eomeTrpuueckasi nporpeccus.

Camocmoamenvnaa paboma odyuaouwuxcs

1. 24,25,26,27,28, NeNe562,565(r,1),572,569(6,8),570,573,577,580,599,585,588,590,597(a,B,1)
605,607,609(6),611,613,619,670(a,r,e),684,625,627(6,8),630,633,636,646,650,658,652,659,705
653,659,701(a),656,649(6, T)

7,5

Tema 4.

JIeMeHTBI
KOMOMHATOPUKH U TEOPHH
BEPOSAITHOCTEH

Conep:xaHue y4eGHOro MaTepuaJia:

1. | Ilpumepbl KOMOMHATOPHBIX 33]a4

ITepecranoBKM

Pasmemenus

Coueranusa

Pemenrne kOMOMHATOPHBIX 33724

o|g kWi

OTHOCHUTEIbHAS YaCTOTA CIYYAHHOTO COOBITHS

N e
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7. | BeposiTHOCTH paBHOBO3MOXHBIX COOBITUI

8. | Pemenue 3a7a4 o TeOpuu BEPOSTHOCTEH 1
IIpakTnyeckue 3ansaTus
3HaKOMCTBO U ()OPMHPOBAHNE TIOHATHI KOMOMHATOPHOTO IIPAaBUJIa YMHOKEHUS, OPMYIT Yyucia
IIEPECTAaHOBOK, pa3MEIleHMI, codeTaHuil. PemieHue ynpaxkHeHW W 3agady, B TOM 4YHUCIE 4
NPAaKTUYECKOTO COJEP)KaHMsI, C HENOCPEACTBEHHBIM NPUMEHEHHEM H3Yy4aeMbIX (opmyi.
OcBoeHMEe TEOpUU BEPOSITHOCTEH M YMEHHE BBHIYHUCISATH BEPOATHOCTH; UCIOIB30BATh (HOPMYIIBI
KOMOWHATOPUKHU.
KonTpoabnas padora Ne7. KomOnHaTOpuKa  Teopusi BEPOSITHOCTEI. 1
Camocmoamenvnas paboma odyuarouuxcs
I1. 30,31,32,33,34,35 NeNe 715,719,720,724,729,735,737,748,741,743,749(1,e), 7
752(6),756,760(6), 765(a),767,762,759,766,770,772,783,784(a),776,779,785(6),786(0),
831,841,844,849,790, 796(a),800,803,817,856,858
IHoBTOpEHUE M Coaep:xxanue yueOHOro MaTepHaJia: 1
CHCTEeMATH3ALHA 1. | I'paduxu pyaxmii
y4eOHOro marepuaJia 2. | YpaBHeHUS, HEPABEHCTBA, CUCTEMBI 1
Kypca airedpbl 9 kiacea | 3. | ApudmerrdecKkas ¥ TeOMETPHIECKasi TPOrPECCHU 1
4. | DnemMeHTbl KOMOWHATOPUKH U TEOPHH BEPOSITHOCTEN 1
5. | TekcroBbIe 331241 2
6. | KommiekcHOe MOBTOpEHHE OCHOBHBIX BOTIPOCOB Kypca anreOpsl. Pemenne 2
TPEHUPOBOYHBIX 3afanuii (moaroroska k [ 1A)
IlpakTHyeckne 3aHATHSA
HaxonuTh 3Hau€HUS! YUCIOBBIX U OYKBEHHBIX BBHIPAKEHUH ;IPUMEHITH (POPMYIBI N-TO YieHa U
CyMMBl apu(METHYECKOM U TEOMETPUYECKOM MpOrpecCcuu; BBIMOIHATh JEHCTBUS C
MHOTOYJICHAMH, JPOOHBIMU  pAIMOHATBHBIMUA  BBIPAKEHHUSMH, TPUMEHATH  (QOPMYIIBI 14
COKpAILIEHHOTO0 YMHOKEHUS; YIPOIIATh BbIpaXXEHUS COJAEp Kallle KBaJpaTHble KOPHU; peliaTh
3a/1a4d C IOMOUIBIO COCTABIICHUSI YPABHEHUS UM CUCTEMBI YPABHEHUS C IBYMsI IEPEMEHHBIMU;
ctpouth Tpaduku GYHKIUA ; HCCIeNoBaTh (YHKIMIO HAa MOHOTOHHOCTh, HAaXOIUTh
MPOMEKYTKH 3HAKOTIOCTOSTHCTBA, 00J1aCTh ONpeIeNIeHUs U 001acTh 3HAUCHUN (PYHKIIHH.
KoHTpoJbHBbIl YPOK 2
KonTpoJsbHasi padora Ne8 3a kypc aaredpsl 9 kaacca.
Camocmoamenvnaa paboma odyuawouwuxcs 12

NeNe 1023,1024,940,944,957(a, B),1014,985,990,993,994,876,895,898,900,878,926,945,970

MaxkcuMajibHasi HArpy3ka odydawouuxcsi — 473 yaca, ayiuTopHbIxX 3ausiTuii — 315 yacoB, camocrosiTesqibHasi padora — 158 yacos.

19



3. YCJIOBUSA PEAVIMBALIMU YYEBHOTI'O TIPE/IMETA

3.1. TpeOGoBaHusi K MATEPUAJILHO-TEXHUYECKOMY 00ecIedeHUI0
Peanm3amus yaeOHOTO TipeqMeTa OCYIIECTBISIETCS B KaOWHETE MAaTEeMAaTUKH U
UH()OpPMATHKHU.

O6GopynoBaHue KaOUHETA:

- TTOCAIOYHBIE MECTa M0 KOJMYECTBY 00YUarOIINXCS;

- pabouee MecTO MpernoJaBaTes.

3.2. UupopmanuonHoe odecneyenue o0ydyenus. IlepeyeHb yueOHBIX M3AaAHUH,
HNuTepHeT- pecypcoB, 10NOJHUTEILHOMN JUTEPATYPBHI

OCHOBHBIE€ HCTOYHUKMH

1. MakapsrueB FO.H. Anrebpa 8 kinacc. YueOHuUK 17151 006111eo0pa3oBaTeIbHbIX
opranuzanumii/MaxkapsrueB FO.H., Munmtox H.I'., Hemmkos K..; pen. TensikoBckoro
C.A.- 13 u3n.- M.: [Ipocsemenue, 2020-287c¢.

2. MakapsrueB FO.H. Anrebpa 9 kinacc. YueOHUK a1 00111€00pa30BaTENbHBIX
opranu3zanumii /MaxkapsrueB FO.H., Munmtok H.I'., HemkoB K.U.; pexn. TensikoBckoro
C.A.- 12 uzn.- M.: TlpocBemienue, 2020-287 c.

3. MakapsiueB, FO.H. Anre6pa: VYue6. nmns 7 kiacc. o0meo0pa3oBaTebHbIX
yupexaenuit / FO. H, Maxkapsiues, H. I'. Munatok, K. Y. Hemkos, C. b. CyBopoBa;
IToxg pen. C. A. TenskoBckoro — 16-¢ u3m., mopaborannoe — M.: IIpocBemenue,
2019

4. MaremaTtuka: 5 Kiacc: Y4YeOHUK JJIsg  ydaluxcs oO0eo0pa3oBaTebHBIX
yupexaenuit / A.I'. Mep3nsk, B.b. [lononckuii, M.C. Skup. — M.: Ilpocsemienue,
2019.

5. Maremaruka: 6 kjacc: YYEOHMK [JIsi  ydamquxcs 001ieoOpa3oBaTeIbHBIX
yupexaeauit / A.I'. Mep3msik, B.b. Tlonmonckuii, M.C. Axup. — M.: IIpocsernienue,
2019.

JlonoJIHUTeIbHbIE HCTOYHUKH

1. Anrebpa: Ilporpammel 0011€00pa3oBaTeNbHBIX yUpexkaeHut Anrebpa 7 — 9
kimaccel. — M.: IIpocsemienue, 2019. — 255¢.

2. AnteiaoB, [1.U. KontposnbHble U 3aueTHbie paboThl 1o anrebpe. 7 kmacc. / L.
AnTeiHOB. — M.: «DK3amen», 2019. — 166¢.

3. AnteiHoB, [1L.H. Tectel o anredpe. 7 knacc / IL.W. AnteiHoB. — M.: «DK3amen»
2018 — 197c.

4. 3aBuy, JI.. KonTponbpHble 1 npoBepouHble padboThl no anredpe. 7 kimacc / JLH.
3BaBuy, JI.A. lllnsnounuk. — M.: [Ipocsemienue, 2017 — 207c.

5. I'yceB, B.A. Maremaruka: CrnpaB. Matepuansl; Ku. [{ns yuammxcs/ ['yces B.A.,
Mopaxosuu A. I'. — M.: IIpocBemienue, 2017. — 416 c.

6. ankoBa, .H. Teopus BepostHocTeit. [loypounsie pa3paboTku MO MaTEeMaTUKE
5-6 kmaccel / U.H. JlankoBa, C.®. Ky3pmunsix, M.B. FOpuenko, H.B. Yepnbix. —
Boposnex, BOUIIK u I[TPO, 2018 — 137 c.

7. XoxoB, B.M. Ypoku anrebpst B 7 kmacce. / B.M. XKoxos, JI.b. Kpaiinesna.
[Tocobue mis yuureneit. — M.: [Ipocsemenue, 2019. — 96 c.
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8. Koxos, B.1. VYpoku anrebpet B 8 kmacce. / B.M. XKoxos, JI.b. Kpaiinena.

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

9. XKoxos, B.W. Jlunaktuueckue marepuansl mo anredpe. 8 kiacc / B.M. JXKoxos,

FO.H. MakapsiueB, H.I'. Munatok. — M.: IIpocsemienue, 2018. — 160 c.

10. XKoxoB, B.M. Ypoku anrebper B 9 kmacce. / B.M. XKoxos, JI.Lb. Kpaiinena.

ITocobue ms yuurteneit. — M.: IIpocsemnienue, 2019. — 96 c.

11. 3BaBuu, JI.W. JIumaktuyeckue maTepuaibl mo anredpe mius 7 knacca. / JLU.

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

12. Ky3nenosa, JI.B. Anre6pa: cOOpHHK 3agaHHil [Isl MOATOTOBKH K HTOTOBOM
arrectaruu B 9 wi. / JI.B. Ky3nemnona, C.B. CyBopoBa, E.A. byaumoBu4. — M.:
[Ipocsemenue, 2018. — 94c.

13. JIsicenko, ®@.®@. Anrebpa: 7-8 kmacc IloaroroBka kK MTOrOBOM aTTECTAllMU. —

2009: VYuebHo-meTommdeckoe mocoome. PoctoB — Ha — Jlony: Jlermon, 2018. —

256 c.

14. MaxkapserueB, H.I'. Jlumaktudeckue matepuannsl no anrebpe.7 kimacc / FHO.H.

Makapsiues, H.I'. Munnrok, JI.M. Kopotkoa. — M: IIpocBemienue, 2019 — 160c.

15. MakapsiueB, FO.H. [dunaktuyeckue Marepuansl no anredpe, 9 wmacc / FO.H.
Makapsiues, H.I'. Munnrok, JI.b. KpaitneBa. — M.: IIpocBemenue 2018. — 96 c.

16. Maxkapsrues, F0.H. M3yuenue anrebpsl B 7—9 kinaccax / FO. H. Makapsorues, H.T'.
Munmiok, C.b. CyBopoBa. — M.: IIpocsemienue, 2019. — 153c.

17. Maxkapseiues, I0.H. IloypouHoe miaHupoBaHue mo airedpe: KH. s yuutens /
1O.H. Makapsrues, H.I'. Mungiok, C.b. CyBopoBa. — M.: Ok3amen, 2019. — 129c.

18. MaxkaperueB, FO.H. DneMeHTHI CTAaTUCTUKH W TEOPUHM BEPOSTHOCTEH: Yued
nocobue ans obywaromuxcs 7-9 kiaccoB 00meo0pa3zoBaTENbHBIX YUpPEKICHUN /
IO.H. MakaperueB, H.I'. Munmiok; noxg pen. C.A. TemskoBckoro. — M.:
[Tpocemenne, 2018r. — 346 c.

19. Munarok, M.b. Anrebpa: pabouas terpaap anst 7 kiacca / M.b. Munmiok, H.T'.
Munmrok. — M.: MU3narensckuii oM «I'ewxepy», 2019. — 56 c.

20. Munmiok, M.b. Anre6pa: pabouas terpaap ansa 8 kinacca / M.b. Munmiok, H.T.
Munmrok. — M.: M3narensckuii oM «I'enxkepy», 2019. — 48 c.
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4. KOHTPOJIb 1 OINEHKA PE3YJIbBTATOB OCBOEHUA YYEBHOI'O
IHPEIMETA

KonTpoar» wu omenka

PE3yJbTATOB

OCBOCHMH

y4eOHOTO

ImpcameTa

OCYHICCTBIACTCA IIPCIIOAABATCIIEM B IIPOLCCCC IMPOBCACHUSA ITPAKTUICCKUX 3aH51TI/II‘;1,

HaltMCaHHusA KOHTPOJIbHBIX pa60T,

TECTUPOBAaHUS, a
00y4aroIUMUCS MHANBUAYAIbHBIX 3a0aHui (pedeparhl, JOKIAIbI).

Hrorosas arrecranus B popme 3x3amena B 5 (9) kimacce

TAKKC

BBIITOJIHCHU

Pe3yabTarsl 00yyeHus

(I)OpMLI H METObI
KOHTPOJIA U OHCHKH

OK
pe3yJabTaToB
00y4eHust

[IpenmerHple pe3ynapTaThl 1O yuebHomy mpenmery | OK 10. Bunsl koHTpOIIA:
VYI10.05.02. Anrebpa n0JKHBI 00eCIIeYnBaTh: Hcnionb3oBath B BBOJIHBIN KOHTPOJIb;
1) YMEHHE CBOOOIHO OIEPUPOBATH MOHATHUSAMU: | TPO(HECCUOHATBLHOM | TEKYIIHI KOHTPOJIb;
MHO3KECTBO, MOJIMHOKECTBO, orepanuu HaJ | IEATEIbHOCTH KOPpEeKIHUs U
MHOXKECTBAMH; yMEHHE WCIIOJIb30BaTh TIpadUIecKoe | INIHOCTHBIC, JTUKBUIAIUS
MPEJICTABJICHUE MHOXXECTB JUIsl OMUCAaHUS pEalTbHBIX | METalpeAMETHbIE, | MPOOEIOB; UTOTOBBIN
MIPOIIECCOB U SIBJICHWM, MPU PELICHUU 3a/lady U3 APYTHX | IPEIMETHbBIC KOHTPOJIb.
y4eOHBIX MPEAMETOB; pe3yIbTaThl METO/]IbI KOHTPOJIS:
2) YMEHHE CBOOOJHO OIEPUPOBATH IOHSATUSMU: | OCBOCHHUS OCHOBHOM | YCTHBIN OIPOC;
BBICKA3bIBAaHUE, HICTUHHOCTD U JIOKHOCTh BBICKa3bIBaHUI, | 0Opa3oBaTrenbHOM | (pOHTAIBHBIN OMPOC;
OTepallMy HaJl BHICKA3bIBAHUSIMU, TAOIUIBI HCTUHHOCTH; | MPOTPaMMBbI MUCbMEHHBINA OTIPOC;
YMEHHE CTPOUTH BBICKA3bIBAHUS U PACCYXJCHHS Ha | OCHOBHOTO OOIIEro | TeMaTHYECKUid 3a4eT;
OCHOBE JIOTHYECKUX TPaBWI, peniath JOTHYECKHE | 00pa3oBaHUs. CaMOCTOSATENbHAS
3a/1a4u; paboTa; KOHTpPOJIbHAS
3) yMEHUE CBOOOJIHO OIEpPUPOBATh TMOHSITHSIMU: paborta; TecT;

rpad, cTeneHb (BaJ€HTHOCTh) BEPIINHBI, CBSA3HBIN Tpad,
JIepeBo, IUKJ, IDIAHAPHBIA Tpad; yMEHHE 3aJaBaTh H
OTHCHIBATH Tpadbl pa3HBIMU CIIOCOOAMH;

4) YMEHHE CBOOOJHO OIEPUPOBATH ITOHATHUSIMHU:
YHCIIOBOE u anredbpandeckoe BBIpa)KEHHE,
anredpandeckasi 1poOb, CTEMEHb C IIEJIBIM MTOKa3aTelieM,
apudmeTnyecKuid  KBaIpaTHBIH  KOPEHb,  KOPEHb
HATypaJIbHOH CTENeHU OOJIbIIE EIUHUIIBI, CTEIEHb C
palMoOHANTBHBIM TIOKA3aTeeM, OJHOYIEH, MHOTOYJICH,

YMEHHE  BBIIOJHATH  pacyeTbl 1Mo  Qopmyiam,
npeoOpa3zoBaHus LETIBIX, IpoOHO-palOHATBHBIX
BBIDO)KEHUII W  BBIPAXEHUNW C KOPHSIMH; YMEHHE

BBITIOJIHATH MPe0Opa30BaHUs MHOTOUJICHOB, B TOM YHCIIC
pa3yioKEeHNE Ha MHOYKUTEIIH;

5) yMEHHE CBOOOJIHO OIIEpUPOBATh TIOHATHSIMU:
TOXIECTBO, TOXKJICCTBEHHOE MPeoOpa3oOBaHME, YUCIOBOE
PaBEHCTBO, YPaBHEHUE C OJHOW MEPEMEHHOMU, JIMHEWHOE
yYpaBHEHHE, KBaJpPATHOE YpaBHEHHUE, HEPABEHCTBO;
YMEHHUE pellaTh JIMHEWHBIE W KBaJpaTHBIE ypaBHEHUS,
TpOOHO-paliOHATBHBIC YpaBHEHUS c OJTHOM
MEPEMECHHOM, CUCTEMBI YpaBHEHHU, JIMHEIHBIE,
KBaJpaTHbhIE W JIPOOHO-PAIIMOHAIILHBIE HEPABEHCTBA C
OJHOW MEPEMEHHON U UX CUCTEMBbI; YMEHHUE COCTaBIISITh
U pelaTh YpaBHCHUS, HEPABEHCTBA U UX CHCTEMBI (B TOM
YUCJIE C OTPAHWYCHHUSIMHU, HAIIPUMEP, B IICJIBIX YHCIIaX)

MpaKTH4ecKast
pabora;
KOHTPOJIbHBIN YPOK
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IIPU PELICHUH MaTeMaTU4EeCKUX 3a]ad, 3a7a4 U3 JPYrux
Y4eOHBIX TPEIMETOB M PEATbHON JKU3HH, YMCHHE
pemiaTh ~ ypaBHEHHUS, HEpPaBEHCTBA M  CUCTEMBI
rpaUYecKuM METOJIOM; 3HAKOMCTBO C YPaBHCHUSMHU H
HEPaBEHCTBAMH C I1APAMETPOM;

6) YMEHHE CBOOOIHO OINEPUPOBATH IOHATUSIMU:
3aBUCUMOCTh, (QYHKIUA, TpaduK (YHKIIUU, BBITOIHATH
HCCJICI0BAHUE (GyHKIHH, yMEHHUE CBOOOJIHO
OIIEPUPOBAThH MOHSATHUSIMU: npsiMast
MIPOIMOPIIMOHAILHOCTD, JMHEWHAs GbyHKIHS,
KBaJpaTHUYHAS byHKIHS, oOpaTHas

MPONOPIIMOHATIBLHOCTD, Mapabdoia, Tunepooia, KyCoqHo-
3aaHHas QYHKIHS; yMEHUE CTPOUTH TpaduKku QyHKIIHH,
BBITIONHATE  TpeoOpa3oBaHus rpa@uKoOB  (YHKIIHIA,
YMEHHUE HCIOJIb30BaTh TpaduKu il HCCICIOBAHUS
MPOIIECCOB M 3aBUCHUMOCTEH; TPH PEIMICHUH 3a1ad W3
JIPYyTUX YYeOHBIX TMPEIMETOB W PEAITbHOH JKU3HHU;
YMEHHE BBIpOXaTh (HOpMyIamMu 3aBUCUMOCTH MEXKIY
BEJIMYUHAMU;

7) YMEHHE CBOOOJHO OINEpPUPOBATh TOHATUSIMU:
[I0CJIEZI0BATEIbHOCTb, orpaHu4YeHHas
MOCIIEI0BATEIHHOCTb, MOHOTOHHO BO3pacTaroas

(yObIBaroIas) mocjaeaoBaTelIbHOCTh, apudMeTriecKas u
reoMeTpUYecKass MPOrPecCUd; YMEHHE OIUCHIBaTh H
3aJ1aBaTh MOCIIEI0BATEIIHFHOCTH, B TOM YHCIIE C TIOMOIIBIO
PEKyppeHTHBIX  (OpMyN;  yMEHHME  HCIOJIb30BaTh
CBOMCTBa TMOCJEN0BaTENbHOCTEH, (OPMYJbI CyMMBl U
o0IIIero 4YjeHa Mpu pelIieHrud 3aJad, B TOM YHCIe 3a1a4
W3 JIPYTUX Yy4eOHBIX MPEAMETOB M PEaJbHON KU3HU,
3HAKOMCTBO CO CXOJUMOCTBIO TIOCTIEI0BATEIbHOCTEN;
YMEHHE  CyMMHPOBaTh  OECKOHEYHO  YOBIBaIOIIUE
reOMEeTPUUYECKHE TPOTPECCU;

8) YMEHUE peliaTh 3aJa4yd pasHbIX TUIIOB, B TOM
quclie Ha TMPOIEHTHI, JOJIN M YacTH, JABIKEHUE, padoTy,
HCHY TOBAapOB W CTOMMOCTL IIOKYIIOK W YCIIyI', HaAJIOI'u,
3a/1auy U3 00JIACTH YIPaBJICHUS JIMYHBIMUA U CEMEHHBIMH
CbI/IHaHCaMI/I; YMCHHC COCTAaBJIATH BBIPpAXKCHUA,
ypaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBbI IO YCJIOBHIO
3aJIa4M, UCCIICIOBATh IMMOTYICHHOE PEIICHUE H OI[CHUBATh
MIPaBIONOI00HOCTh MOTYYSHHBIX PE3YIbTATOB;

9) YMEHHE CBOOOJHO OIEPUPOBATH ITOHATHSIMHU:
CTOJOUKOBBIE M KPYroBbIE JHUArpaMMBbl, TaOIUIIbI,
CpemHee  3HAYCHHWE,  MeJWaHa,  HauOoJbIlee |
HAaUMEHbIIEe  3HAUEHUE,  pacCceMBaHUE,  pa3Max,
JTUCTIEPCUST W CTaHJAAPTHOE OTKJIOHEHHWE YHCIIOBOTO
HaOopa, CTaTHUCTMYECKHE JaHHBIE, CTATUCTHUYECKas
YCTOMYMBOCTh, TI'PYNIIMPOBKA JAHHBIX; 3HAKOMCTBO CO
CIIy4aiiHOM W3MEHUYMBOCTBIO B IPUPOJEC M OOIICCTBE;
yMEHHE BBIOHMpaTh CIoco0 mpencTaBieHust HH(OpMaIny,
COOTBGTCTBYIOIJ_II/Iﬁ Ipupoac JAaHHBIX u oM
UCCIIEIOBAHMUS; aHaJIM3UPOBATh u CPaBHMBATD
CTaTUCTHYECKHE XapaKTEPUCTUKU YHMCIOBBIX HAOOpPOB, B
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TOM 4YHCIE€ TPHU PEUICHUH 3aJady U3 JPYTUX YUeOHBIX
MIPEIMETOB;

10)  ymenwe CBOOOJHO OIEPUPOBATH IOHATHSAMHU:
CIIy4aiiHbII OIIBIT (cyqaitHbIii AKCIIEPUMEHT),
AJIEeMEHTapHOEe clydyailHoe COObITHE (3JIeMEHTapHBII
HWCXOJ) OIbITa, CIy4alHOE€ COOBITHE, YacToTa U

BEPOATHOCTDH CHy‘l&ﬁHOFO CO6HTI/I$I, YCJII0BHAA
BCPOATHOCTD, HC3aBHUCUMBIC CO6BITI/I$I, ACPCBO
CJIy4d aiHOrO OKCIICPUMCHTA,; YMCHHC HaxoauThb

BEPOSITHOCTH COOBITHI B OIBITaX C PABHOBO3MOXKHBIMH
AJIEMEHTapPHBIMU COOBITHUSMH, 3HAKOMCTBO C POJIBIO
MaJIOBEPOSTHBIX U MPAKTHUYECKH JOCTOBEPHBIX COOBITHM
B IPUPOJHBIX M COIMAJIbHBIX SBJICHUAX;, YMEHUE
OIICHHUBATh BEPOSTHOCTHU COOBITHM U SBJICHUH B MPHUPOIC
u OOIIeCTBE; YyMCHHUE BBINMOJIHATL OIEpallud  Haj
CIy4YalHBIMH  COOBITHSIMH, HAaXOJIWUTh BEPOSITHOCTH
COOBITHH, B TOM 4YHCIE C NPUMEHEHHEM (QOpMyNnT U
rpaduyeckux cxeM (mumarpamm  Oirepa, TpadoB);
YMEHHE TPUBOJUTH NPHUMEPHI CIYYalHBIX BEIUYUH M
HaXOJUTh MX YHCIIOBbIC XaPAKTEPUCTUKHU; 3HAKOMCTBO C
MOHSATHUEM MAaTEMaTHYECKOTO0 OXHUJAHHUS CIy4alHOM
BEJIMYMHBI; TIPEJICTABIICHUE O 3aKOHE OOJIBIIMX YUCET B O
ponu 3akoHa OOJBIIUX 4YHCET B TMPHPOAEC H B
COLIMAJIbHBIX SIBICHMAX;

11) yMEHUE BBIOUpATh MOAXOMAIIMNA METON st
pelieHus 3aa4u, IPUBOJUTh TPUMEPH MAaTEMaTHUYECKUX
3aKOHOMEPHOCTEH B MPHUPOJIe U OOIIECTBEHHON KU3HH,
pacro3HaBaTh MPOSIBICHHE 3aKOHOB MaTEMaTHUKH B
HCKYCCTBE; YMEHHE ONMKUCHIBATH OT/ICIHHBIC BBIIAIOIIHECS
pe3yJbTaThl, MOJYYEHHBIE B X0JI€ PA3BUTHUS MaTeMaTUKH
KaKk HayKH; TMPUBOJUTH TPUMEPHl MaTeMaTHUUYECKHX
OTKPBITUHA U MX aBTOPOB B OTE€YECTBEHHON M BCEMHUPHOMU
HCTOPHH.
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