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Pabouas nporpamma yueOHOT0 npeameTa pazpaboTaHa 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);

- mnpukaza MuHucrepcTtBa TmpocBelieHus Poccuiickor dPenmepanuu  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-pazpadotunk: ['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.
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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
HOJIZKHBI 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
UCXOJ) ONbITa, CIy4aiiHOe COOBITHE, YACTOTAa U BEPOSTHOCTh CIIy4allHOTO 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
4HCle ¢ MPUMEHEHHEM (QOopMys U rpauyecKux 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 OOJBIINX
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 KOMIETEHI[MSIMHU, 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. KosimyecTBO 4acOB HA OCBOEHUE YUeOHOI0 MpeaMeTa:
MaKCUMaJIbHOW yueOHOU Harpy3ku oOydaromierocs — 473 yaca, B TOM YHUCIIE:
00s13aTeIHbHON ayAUTOPHON y4eOHON Harpy3ku oOydarorierocs — 315 4acos;
CaMOCTOSITENIbHOM paboThl 0Oyuaromerocs — 158 yacos.



2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O IPE/IMETA

2.1. O0bem yueOHOro npeaMera u BUAbI Y4eOHOH padoThl

Bup yueGHo# paboTh

Obvem uacos

MakcumanbHasi yueOHasi Harpy3ka (BCero) 473
OO0s3arenbHas ayAuTOpHAs yueOHast Harpy3Ka (BCETo) 315
CamocTosTenbHas paboTa oOy4Jaromerocs (Bcero) 158

Hrorosas arrecraius B hopMme 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
3 (7) knace
Tema 1. Coaep:xanue yueOHOT0o MaTepHaJia: 1
Beipakenusi, To:xkaecra, | 1 UucnoBble BhIpaKEHUS
YPaBHEHUA 2 Bripaxkenus ¢ nepeMeHHBIMU 1
3 CpaBHeHUs 3HaYEHHUH BBIPAYKEHUN 1
4 CBoMCTBa AEUCTBUH HAJ YHCIaAMH 1
5 ToxnectBa. ToxieCTBEHHBIE MPE0OPa30BaHMS BEIPAKEHUIM. 1 1
6 YpaBHEHHE U €T0 KOPHH 1
7 JInHeitHoe ypaBHEHNE C OJJHOM NTIEPEMEHHOI. 1
8 Pemenue 3a1ay ¢ IOMONUIBIO IMHEHWHBIX YPABHEHUM. 1
9 Cpennee apudmeTnueckoe, pazMax U Moja. 1
10 | MeamnaHa Kak CTaTUCTHYECKAs XapaKTEPUCTHKA. 1
IIpakTHYeckHe 3aHATHA
3HAKOMCTBO C TIOHATUSIMU  aireOpandyeckoe BbIpaXEHHE, 3HAYEHUE BBIPAKEHUS C
MEPEMEHHBIMH, 00JIaCTh JOMYCTUMBIX 3HaUeHUU. POpMUPOBAHNE YMEHUS HAXOAUTh 3HAUCHUE
anredpanvdeckoro BeIPaKEHMsSI IIPU 33JaHHBIX 3HAYEHUSX IIEPEMEHHBIX; ONpeIeIeHIe 3HaUeHHH
NIEPEMEHHBIX, TIPU KOTOPBIX MMEET CMBICI BBIpAXKEHHE. Y MEHME, UCIOJB3YSl TOXKIECTBEHHBIE
npeoOpa3oBaHus, pacKpblBaTh CKOOKH, TpPYIIHUPOBATh YWCIA, HPUBOJUTH IOJ0OHBIE. 9
Pacnio3naBaHue TMHENHBIX YPAaBHEHUH C OJTHOM IIEPEMEHHOMN; pELlICHUE JIMHENHBIX YPAaBHEHUN U
ypaBHEHUH, CBOZAIIMECS K HHUM. PelieHne TEeKCTOBBIX 3a/lad aireOpamvecKuM CIocoOoM,
UHTEPIIPETUPOBAHUE  pe3ysibTaTra.  3HAKOMCTBO C  OCHOBHBIMH  CTaTHUCTUYECKUMH
XapaKTepUCTHUKaMU- cpeiHee apudmMeTrnyeckoe, pasmMax, MoJa, YHOPSAOUYEHHBIH psll, YMEHUE
WX HAXOJUTh M MCIOJb30BaTh JIJIsl aHAIN3a JAHHBIX B HECIOKHBIX CUTYalUsX.
Kountpoabnas padora Nel. ToxxnecTBeHHbIe Peo0pa30BaHNsl BbIPAKEHHIA. 5
KonTpoJsbHnas padora Ne2. J/IuHeiliHOe ypaBHeHHE ¢ OJJHOM NepeMeHHOI.
Camocmoamenvnaa paboma odyuaouwuxcs
m. 1,Ne2, 6(a-r), 15, 18, I1.1 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

=

.2, Ne 28 (a), 32, 39,46 11. 3, Ne 49, 51, 53 (a), 67,69 I1.3 Ne80, 82, 85
m. 3, Ne 49, 51, 53 (a), 67,69 T1.3 Ne72,74,81 C-6,Ne 1,2,3 (JTM)
m.3Ne83,85 T1.5Ne91,93,103 C-7, Ne 3 (a, 6, B), 3 (a, 6), 5 (a, 6), 6 (a, 6), 7 (a, 6) (JIM)




1.5Ne108,108. I1.1-5 IL.6Ne117,120(a, r),123 C-8, Ne 1 (a, 6, );C-9, Ne 1 (a, 6), 2(1,2,3),3(JIM)
. 7Ne128(a,r),132(a,6) TL.8, Ne133(a, 6),146,150
m.9Ne167,169,170. TLONe172,178. T1.10,Ne187,190,191 T19-10.

Tema 2.
DOyHKIHUU

Copepxxanue yueOHOIro MaTepuaJa:

1. Yrto Takoe QyHKIHS.

Brraucnenue 3Hauennii pynkuuii no gpopmysne, 1. 10,11

I'padux bynkmm, m.12

B3aumHoe pacnionoxenue rpapukoB JUHEHHBIX QYHKIMH.

2
3
4. [Tpsimast nponopLMOHANBHOCTB, 11.14
5
6.

Jluneitnas Gynkuus u ee rpaduk, n.13

N S e

HpaKaneCRue 3aHATHSA

3HaKOMCTBO C HOHATHSMM He3aBUCHMas IepeMEHHas (apryMeHT), 3aBUCHMas IepeMeHHas
(ynkus), ¢yHKIMOHANBHAS 3aBUCHUMOCTH, (DYHKIHS, 00JAacTh ONpENENICeHUS, MHOXECTBO
3Ha4YeHUH. BbluncieHne (QyHKUMOHAJIBHBIX 3aBUCUMOCTEH TIpadUKOB pealbHbIX CHUTyalU;
orpeneneHue mo rpaguky GyHKIUU 007acTh ONpeAeTeHUsI 1 MHOXKECTBO 3HaueHn. OCBOCHUE
croco0oB 3a/aHus (YHKIMH, HaxXOXKACHUE 3Ha4eHus (YHKIMU MO TrpaduKy M MO 3aJaHHON
dbopmyrne. DopMHpOBAaHHE YMEHHUH COCTaBISATH TaOMWIBI 3HAYEHHM; CTPOUTH TpaPuKu
peasbHbIX CUTYyalluii Ha KOOPJIMHATHOM miockocTH. Pacno3HaBanue nuHeHON (yHKIMU U ee
rpaduxka.

KonTpoubnas padora Ne3. JIuneiinasi pynkuus u ee rpaduk.

Camocmoamenvnasa paboma odyuarouuxcs

1m.12,Ne259,265,266. C-12,Nel(1), 2, 3(1) (AM) I1.13, Ne267,268. I1.13,N2286,288,290
11.14,N0292,294 T1.14,Ne299,300,304. I1.14,Ne306 I1.15,Ne312,356.
n.15,315,318,330 I1.15,Ne3320,326,334,337. 1115,Ne369

5,5

Tema 3.
CreneHb ¢ HATYPAJILHBIM
NoKa3areJieM

Conep:kaHue y4eOHOT0 MaTepHAJIa:

1. | Onpenenennie CTEICHN C HATYPAIBHBIM MTOKA3aTEIeM

VYMHOXKEHNE U JIEJIEHNE CTENEHEN

BOSBC}I@HI/IG B CTCIICHD IMPOM3BCJACHUA U CTCIICHU

OIIHO‘IJ'ICH " €ro CTaHHapTHBIﬁ BHU]

YMHOXeHNe oqHOWIeHOB. Bo3BeneHe oqHOYIeHA B CTETICHD

DyHKIUSA y=X2, U ee Tpadux

N g~ Wi

OyHKIMS y=X> 1 ee rpaduk

HpaKaneCKne 3aHATHS

[TprMeHeHne OCHOBHBIX CBOMCTB CTETEHEH A mpeoOpa3oBaHus areOpanyecKiX BhIPAKECHUH;

N N e L L e




BBIYHMCIICHHE 3HAUYCHWH BBIPAKCHUM, COIepKaUX cTeneHdu. DopMHUpOBaHWE YMEHHM
(dbopMyIHUpOBaTh, 3aMUCHIBATh B CUMBOJIUYECKON (hopMe U 0OOCHOBBIBATH CBOMCTBA CTETICHU C
HaTypaJbHBIM TOKa3arejeM. [IpuBeneHHE OIHOWICHOB K CTAaHIAPTHOMY BHIY, BBIITOJTHCHHE
DJIEMEHTAPHBIX  3HAKOBO-CHMBOJIMUECKUX JICUCTBUN; OCBOCHHE TMPHHIMIIA YMHOXCHUS
OJIHOWICHA Ha OJHOWICH. 3HAKOMCTBO C OCHOBHOW KBAJApaTUYHON (yHKIMEH BUIA y=X*> H
KyOndeckoi mapabosoit y=x°, cocraBieHne Tabaul] 3HAUCHHIA; TOCTPOSHUE U YTeHHE TPadUKOB
CTENEHHBIX (PYHKITUH.

KonTpoJsbHnas padora Ne4. CreneHb ¢ HaTypaJbHbBIM IIOKa3aTe/IeM. 1
Camocmoamenvnas paboma odyyarouuxcs
n. 18, Ne 385 (a-B), 388 (a-1), 393,401 (a) . 19, Ne 404, 406,415, 416 (a-B), 423
m. 19, Ne410 (a-B), 417 (a, B, 1), 420 (a, B), 426 1. 20, Ne 429, 432, 436 (a, 1, ), 437 (a, B, 1), 5
. 20, Ne 438, 442,444, 454 1. 21, Ne 458, 460 (a), 464, 466 (a) n. 22, Ne468 (a, 6), 469 (a-B),
472,481 1. 23, 1. 22, Ne 477, 474 (a, 0), 480 (a-r), 482 Ne 485, 487 (a, 6), 497 (a, 0), 498 . 23,
Ne 489, 490 (a, B), 493(B), 494(a), 499

Tema 4. Coaep:xanue yueOHOro MaTepHaJia: 1

MHoro4,jeHbl 1. MHOro4ieH u ero cTaHAapTHBIN BUT
2. | CnoxeHne ¥ BBIYMTAaHHE MHOTOWICHOB 1
3. | YMHOXeHHe 0JJHOWJIEHa HA MHOTOWIEH 1
4, Brrinecenune o01ero MHOXUTENA 3a CKOOKH 1
5. | YMHOXeHHe MHOTOYJIeHa HA MHOTOWIEH 1
6. | Pa3znoxeHne MHOTOYJIEHa HA MHOYKUTEIH CIIOCOOOM TPYIITHPOBKH 1
IIpakTHYeckHe 3aHATHA
YMeHue pacro3HaBaThb MHOTOYJICH, BBINOJIHEHHE AEUCTBUH C MHOTOUYWIEHAMHU; IpPUBEJICHUE
MHOrO4YJI€Ha K CTaHJapTHOMY BHUAY, IOHHMMaHHE BO3MOKHOCTH DPA3JIOKEHMsS Ha MHOXHUTEIH, 7
MpEJICTaBICHUE KBAJIpPaTHOIO TpEeXWieHa B BHJE INPOU3BEIEHUS JIMHEHHBIX MHOMXHUTEEH.
3HakoMcTBO ¢ omepauueil «Crnoco® TpynmupoBKH JUIsl Pa3IOKEHHS MHOTOUYWIEHOBY» U
NPUMEHEHUE €€ Ha MTPaKTHKE.
KontpoabHnas padora NeS.Cioxenre 1 BBIYMTAHHE MHOT0OYJICHOB. 5
KonTposbHasi pabora Ne6. YMHOKeHHEe 0JHOYWICHA HA MHOTO4JICH.
Camocmoamenvnaa paboma odyuarouguxcs
. 25, Ne568 (a, 6), 570 (a, 6), 572,582 1. 26, Ne 586, 587 (a-B), 592, 596, 611(a)

.26, Ne 603, 605 (a-B), 607,611(6), 612 1. 27,. Ne615, 617 (a-B), 618 (a, 6), 630 (a-B), 650 (a) 7,5

11
m. 27, Ne624 (a, 6), 631 (a, 6), 635 (a-B), 637 (a, 6), 652
1. 28, Ne656, 659, 660 (a, 6), 673 1. 28, Ne 662, 665 (a, 6), 667, 674 (a), 676
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1. 29, Ne 678, 681,684, 704; 11. 29, Ne692 (a), 695 (a), 698 (a, 6), 706; 11. 30, Ne709 (a-8),710 (a,
B),712 (a, B),719; 1. 30, Ne711 (a-1), 713(a), 715(a), 720(a); m. 29, Ne 687 (a-8), 690 (a), 697 (a,
6), 705; 1. 30, Ne714 (a), 716 (a, 6), 720 (6), 753

Tema 5.

Coaep:xanue yueOHOT0 MaTepHaJia:

®opMmy.ibl cokpaiieHHoro | 1. | Bo3Beaenue B kBajpaT CyMMBbI M Pa3HOCTH JIBYX BBIpaKeHUH, 1.3 1 !
YMHOKeHHS 2. | Bo3Benenue B Ky0 CyMMBI pa3HOCTH JABYX BBIpQKEHUH 1
3. | Pa3znoxeHue Ha MHOXKHUTENH ¢ TOMOIUIBbIO (OPMYJT KBaJlpaTa CyMMbl U KBaJpara pa3HOCTH, 1
n.32
4. | YMHOXEHHUE Pa3HOCTH JIBYX BBIpaXEHUI HA UX cymMMmy, 11.13 1
5. | PaznoxeHue pa3HOCTH KBaJPAaTOB HA MHOKUTENH, 11.34 1
6. | [IpeoOpa3oBaHue 1ETOTO BEIPAKEHUSI B MHOTOUWICH, 11.36 1
7. | IlpuMeHeHue pa3nuYHbIX CIIOCOOOB ISl pa3JI0KEHUsI HA MHOXKHUTENH, 11.37 2
IlpakTHyeckne 3aHATHSA
3HAKOMCTBO C OCHOBHBIMH (hOpPMYyJIaMU COKPAIIEHHOTO YMHOKeHus:(a+-B)*=a*+-2aB+B2.;(a+-
B)’=a*+-3a’B+3as*+-B*> ; (a-B)(atB)=a’-B*> ;a*+B’=(at+B)(a’-aB+B*).DOpMHUpPOBAHUE HABBIKOB
NPUMEHEHUS JaHHBIX (OpMYN TpU pEIIeHWH YIPaKXHEHWH, aHamu3 U MpeAcTaBlIeHUE
MHOTOWICHA B BUJIE TPOU3BEACHUS JIMHENHBIX MHOKUTENEH. [I[puMeHeHne MOy4eHHbBIX 3HAHUI 6
JUTSI IpeoOpa30oBaHMi LIEIbIX BhIpAXKeHUI B MHOTOWIeH. OCBOEHHE Pa3IMYHBIX TPeoOpazoBaHUit
[EJIBIX BBIPAKEHUW TPU PEIICHUW YpaBHEHUH, [T0Ka3aTeJbCTBE TOXAECTB, B 3ajadax Ha
J€IUMOCTh. AHAJIN3 MHOIOYJIEHA U PACMO3HAHUE BO3MOXXHOCTH MPUMEHEHUS! TOTO WM MHOTO
npueMa pa3aoKeHUs €r0 Ha JIMHEWHbIE MHOXKHUTEIIH.
KonTpoubHnas pabora Ne7.@opmMyJibl COKPALIEHHOT0 YMHOKEHHSI. 2
Kounrpoabnas padora Ne§. [IpeoopazoBaHue 1eJibIX BbIPaKeHHI.
Camocmoamenvnas paboma odyuaroujuxcs
m. 32, Ne 800, 804, 807, 816, 831
m. 32, Ne 809, 812 (a-B), 817 (a-B), 819 (a, 6), 830 m. 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 (), 851, 852 (a-B)
. 34, Ne 855, 857 (a-n), 860, 866, 878 .34, Ne 864, 867 (a-B), 870 (a-B), 871 (a-B), 877 8
m. 35, Ne 885, 888, 889 (a-r), 902, 903 (a) n. 35, Ne§93, 896, 899, 903 (6), 904
n. 37, Ne 919 (a), 920 (a, 0), 922,930 . 38, Ne 934 (a-B), 935 (a, B), 938 (a, 6), 940, 954 (a)
n. 38, Ne 944 (6, 1), 946 (a, B), 949 (a, B), 954 (6) m. 38, Ne 950 (a), 952, 956 (a, B), 994
(0),995(6)
Tema 6. Coaep:xanue yueOHOTo MaTepHaJia: 1

CucreMbl JJMHEHHBIX

1. \ JIvuHeitHoe ypaBHEHUE ¢ IByMs] IEPEMEHHBIMU, 11.39
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YPABHEHU 2. | I'paduk nuuerHOro ypaBHeHHs ¢ IByMsl niepeMeHHbIMU, 11.40 1
3. | Cucrembl IMHEHHBIX YpaBHEHUH C TBYMsl IEpEMEHHBIMH, 11.4 | 1
4. | Crnoco0 moacTaHoBKH, 11.42 1
5. | Cnocob cinoxenus 1
6. | Pemenue 3aau ¢ mOMOIIBI0 CHCTEM YpaBHEHUH, 11.43,44 2
IIpakTHYecKue 3aHATHS
OcBoenue ypaBHEHUH BUAa ax+By=c, MOCTpPOCHHE rpaduKa 3TOr0 ypaBHEHHs, ONpeAeTICHUE
ABJISIETCS JIM Mapa YKCell PEIIEHUEM JaHHOTO YPaBHEHUS C ABYMS MEPEMEHHBIMH, HaXOXKJIECHUE
HEeNbIX pemeHuil myrem mepebopa. Mcmonp3oBaHue — (QYHKIMOHAIBHO-TPa(QUIECKOrO
NpEACTABICHUS JUIsl PEIICHHUsT W HCCIENOBaHUsA CHCTEM ypaBHeHUH. Pemenue cucrem 9
YpaBHEHUH C ABYMS MEPEMEHHBIMU CIIOCOOOM IMOACTAaHOBKH U CIIOCOOOM ciiokeHus. OcBoeHne
MaTeMaTUYECKON MOJIEIH IPU PEIICHUN alre0pandecKkux 3a7au ¢ MOMOIIBI0 CUCTEM JTMHEHHBIX
YpaBHEHUH € JABYMs IEPEMEHHBIMH, PEIICHHE TEKCTOBBIX 3aJad IEPEXOJOM OT CJIOBECHOI
(bOpMyITHUPOBKH YCIIOBUS K alreOpandeckoi MOJENU MyTEM COCTABIICHUS CUCTEMbl YpaBHEHHIA;
MHTEPIIPETALNS PE3YJIbTATOB.
KonTpoJsbHasi pabora Ne9. Pemienue cucreM JIMHEHBIX YPABHEHHIA. 1
Camocmoamenvnasa paboma odyuarouuxcs
I1.39, 40, 41,42,43,44 Ne 1028,1030,1033,1035,1044,1038,1039,1041,1043,1048,1049, 85
1051,1052,1054,1057,1058,1059,1065,1066,1069,1070,1072,1074,1075,1080,1083,1084,1095, ’
1085,1087,1089

IToBTOpenue n Copaepxxanue yueOHOro MmarepuaJia: 1

CHCTEMATH3ALHA 1. | JluneiiHble ypaBHEHHUs C OJJHOM MepeMEeHHON

y4eOHOro Marepuasia 2. | CucTeMbl TMHEWHBIX YpaBHEHUH C ABYMS IEPEMEHHBIMU 1

Kypca aiiredpbl 7 kiaacea. | 3. | Jluneiinas QyHKIMA U ee rpaQux 1
4. | CreneHb ¢ HATypaJIbHBIM MoKa3aTeneM. OTHOUICHBI 1
5. | MHOTOWICHBI U ACUCTBUS C HUMHU 1
6. | @opMyIibl COKPAIIEHHOTO YMHOKEHHS 1
7. | Ypok 00001meHnst u CUCTeMaTH3aIis U3yUYeHHOTO MaTepraia 1
IlpakTHYeckHe 3aHATHA
AKTyanu3anus HaBbIKOB [1EPEBOJIa MATEMATUYECKUX CHMBOJIOB; COCTABJIEHUE MAaTEMATUYECKUX
MOJIeJICH; IOCTPOCHHE rPadKOB JIEMEHTAPHBIX (DYHKIIMI M ONMCAHUE UX CBOMCTB; PEIICHUE 4

CUCTEM JBYX JIMHEUHBIX YPABHEHUN C OJHOM U ABYMs [IEPEMEHHBIMHU; OIIPEAECIICHUE CTEIICHU U
HoKa3areJs; IpoBeJeHne apu(pMETUUECKHUX ONepaluil HaJ IpeoOpa3oBaHUAMU OJHOWIEHOB U
MHOTOWJICHOB; PUMEHEHHE (POPMYIT COKPAILIEHHOTO YMHOXKEHUS JIJIsl pa3JI0KEeHUsI MHOTOUJICHA
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Ha JTUHEHHBIC MHOXKHUTEIH C IIOMOIIBIO OCHOBHBIX onepaunﬁ.

KoHTpoJbHBIN YPOK

KonTpoabHas padora Nel( 3a kypc anaredpsl 7 Kiaacca

Camocmoamenvnas paboma odyuarouuxcs

Ne 240 a, 6. 241a, 6. 243a, 6 244 a, 237,249,250,252,223,361a,365,372 6 ,r,
353,533,537,542,545,547,763,752,754,778,782,967,969,980,981,983,992

6,5

4 (8) kanacce

Tema 1.
PanmonasbHbie 1poou 1
HX CBOICTBA.

a
=)
=
o

JKAHHUC yqeﬁﬂoro mMarepuaJjia:

OOBIKHOBEHHBIE APOOH, IEHCTBHS C OOBIKHOBEHHBIMH APOOSIMU

PaLII/IOHaJH)HI)IG BBIPAXKCHUA

OcHoBHOE CBOICTBO poOu. CokpalieHue apooOeid.

CnoXKeHHE U BRIUNTAaHHUE I[p06eﬁ C OAMHAKOBBIMH 3HAMCHATCIISIMU

CnoXKeHHE U BRIUNTAHHUE I[p06eﬁ C pasHbIMH 3HAMCHATCIIIMU

YMHO)EeHUE ApooOeii. Bo3BeneHne B CTENCHb.

Jenenue npoGeit

ITpeoOpa3oBaHue pallMOHAIBHBIX BBIPAXKEHUN

©IONS|O ™ WIN =

: @yHKIMS y=K/X u ee rpaduk. [loqrotoBka Kk KOHTPOJIbHOI paboTe

RINRR PP Rk -

IIpakTHYeckHe 3aHATHA

3HAaKOMCTBO C MOHATHUAMHU JPOOHBIE BBIPAXKEHUS, YUCIUTEIb U 3HaMEHATeNb anredpandyeckoi
Ipobu, 06J1acTh AOMYCTUMBIX 3HaueHu. dopMupoBaHHe YMEHHI paclio3HaBaTh pallMOHAIbHbBIE
IpoOu; HaXOAWUTh OOJIACTh JOMYCTHMBIX 3HAa4eHUH MEpeMEHHOH B ApoOH, 3HAKOMCTBO C
OCHOBHBIM CBOWMCTBOM paIlMOHAIBHOM poOH, MPUMEHEHHE ero Mpu npeodpa3oBaHuu Apodeit u
WX COKpAIleHWH, TOXKJIECTBEHHOE MpeoOpa3oBaHUE paIlMOHAIBHBIX npoOei. [IpmoOpereHue
HaBBIKOB CJIOKEHHMS UM BBIUUTAHMS DPALUOHAIBHBIX JpoOel C OJMHAKOBBHIMH U pa3HBIMU
3HAMEHATeJSIMM, TPUBEJICHUE PAlMOHAIBHBIX Ipo0eil k ob0meMy 3HameHarento. OcBoeHHE
QITOPUTMOB YMHOKEHHSI M JIEJICHUs PAallMOHAIBHBIX OpoOei, BO3BEAECHUS IApOOU B CTEMEHb.
OTtpaboTka HaBBIKOB NMPUMEHEHHSI MPeoOpa30BaHUl pallMOHATBHBIX BBIPAXKEHUHN IS peLIeHUs
3aga4. 3HAKOMCTBO CO CBOMcTBaMM (YHKIMHM; cBoiicTBaMu Kod(duimenta oOpaTHON
nponopunoHanbHOCTH «K», mocTpoenne rpadukoB IpoOHO-pallMOHANIBHBIX QYHKINH.

12

KontpoubHnas padora Nel.PannonajibHbIe 1po0U M UX CBOiCTBA.
KonTpoubsHasi pabora Ne2.IlpeodpazoBanne panimoHAJIbHBIX BbIPaKeHHIA.

Camocmoamenvnaa paboma odyuawouwuxcs

IL.1, 11 2, 113, 114, T15, 116, I1.7, I1.8, NeNe 2,6,13 (a, 6),16,18,22,26,46(a B, 1),33(a, B, 1, %)
39,54 (a, 1, B, ), 58,60,63,72,74(a, B), 78,80,83,86(8, r), 92,97,99(a),100,110,113,117,120((a,

12
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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 - r),237(a, 6)

Tema 2. Conep:kanue y4eOHOT0 MaTepuaJia: 1
KBaaparHbie KopHH 1. PannoHanpHbIe Ynca.
2. WppanmonanbHbie Ynca. 1
3. Apudmernieckuil KBapaTHBII KOPEHb, KBaJAPATHBIE KOPHU. 1
4, YpaBHeHHe x*=a 1
5. Haxoxaenue npuOImKeHHbIX 3HAaYSHUH KBaIPATHOTO KOPHSI 1
6. OyHKms y=VX 1 ee rpadux 1
7. KBaaparHplii KOpEeHBb U3 MPOU3BEICHUS U IPOOH 1
8. KBagpaTHblll KOPEHb U3 CTENICHH 1
Q. BriHeceHre MHOKUTENS U3 110/l 3HAKA KOPHS 1
10. | IlpeoGpa3zoBaHue BEIpAKEHUH, COIEPIKAIINX KBAIPATHBIE KOPHU 1
IIpakTHYecKkue 3aHATHS
OcBocHME CHMBOJIOB MAaT€MaTHYECKOrO s3bIKa M COOTHOLIEHHS MEXKIY STUMH CHUMBOJIAMHU.
3HAKOMCTBO C TOHATHEM HppallMOHANbHbIE YHCIA, apU(PMETHUYECKU KBaJpaTHBbIH KOpEHb.
OcBoeHune CBOMCTB apu(pMETUYECKOTO KBAaJPAaTHOI'O KOPHS: MMPOU3BEACHUS U YaCTHOTO (ApooH),
MPUMEHEHHE 3TUX CBOICTB AJIs YIPOIIEHUS BbIPAXKEHUIM U BHIYMCIEHUS KOPHEH. 3HAKOMCTBO C 4
OCHOBHBIMH CBOMCTBaMH M rpadukoM (YHKIHH BHAa y=VX, MOCTpOeHHE rpadHKOB >TOM
¢yHkuu. OcBoeHHE oOIepaluil MO M3BICUYEHUIO apU(PMETHUYECKOro KBaJpaTHOIO KOPHS;
olepalvyd BbIHECEHMs M BHECEHHMs MHOXUTENs I0Jl 3HaK KOpHsA, MpeoOpa3oBaHue
pPAlMOHATILHBIX BBIPAKEHUH, COJEp)KAlMX KBaJpaTHbIE KOPHU, IPUMEHEHHE OCHOBHBIX
CBOWCTB apu(METUYECKOT0 KBaJPATHOTO KOPHSI.
Kontpoubnas padora Ne3.KBaapaTHbie KOpHU.
Konrtposabnasi paGoraNed.IlpeoOpazoBaHue BbIpaKeHHH, COAEP/KAIIUX KBaJpaTHbIe 2
KOPHH.
Camocmoamenvnas paboma odyuaroujuxcs
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. Coaep:xaHnue yueOHOTo MaTepHaJia: 1
KBanparnsbie ypaBaenuss | 1. Ornpenenenue KBapaTHOro ypaBHeHUs. HenomHble KBapaTHbie YpaBHEHUS.
2. Pemenue kBagpaTHBIX ypaBHEHUH 110 OpMYyIIE. 2
3. PemreHune 3a1a4 ¢ OMOLIBIO KBAIPaTHBIX YPABHEHUIA. 1
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4, Teopema Buera 1
o. Pemenue 1poOHBIX pallMOHATBHBIX YPaBHEHUH 2
6. Pemenne 3a1a4 ¢ MOMOLIBIO PallMOHAJIBHBIX YPAaBHEHUN 2
IIpakTHYecKue 3aHATHS
3HAKOMCTBO C NOHATHSAMM KBaJpPaTHOE ypaBHEHHUE, NPUBEICHHOE KBAIPATHOEC YPAaBHEHHE, HE
IIPUBEICHHOE KBAJpaTHOE ypaBHEHUE, IIOJHOE U HEMOJHOE KBaJpaTHOe ypaBHeHHE. OCBOEHME
pa3INYHBIX CHOCOOOB PEIIEHUs 3TUX YPAaBHEHMH, 3HAKOMCTBO C IOHSATHEM AMCKPUMHHAHT 11
KBaJpaTHOTO ypaBHEHUs, ¢ (HopMyIamMH JJsl HAXOXKICHHsSI KOpHEH KBaJpaTHOTO YpaBHEHHS U
JITOPUTMOM DPELIEHUS KBaAPaTHOro ypaBHeHUs. OCBOEHHE MAaTEMAaTUYECKON MOJEIN PELICHUS
3a/la4 Ha COCTaBJIEHUE KBAJPAaTHOIO YPAaBHEHMUs, PELIEHUE TEKCTOBBIX 3aJauy Ha HAXO0XKJECHUE
KOPHEH KBaJIpaTHOI'O YPAaBHEHUs, COCTABICHHOIO 10 YCJIOBUIO 3a/1a4H.
Koutpoabnas padora NeS5.Pemienne KBaIpaTHbIX YPABHEHHI. 5
KontpoJsbHas padora Ne6.Penenne 3a1a4 ¢ 1oMOIIbI0 PALMOHAJIBHBIX YPABHEHUIA.
Camocmoamenvnas paboma odyuaroujuxcs
I1,19,20,21,22,23,24,25,26,26. NeNe 507,511(a, 6),511(8, r),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. Copepxanue y4eOHOIro MaTepuaJa: 1

YuciioBble HepaBeHcTBa | 1. UucioBble HEPABEHCTBA
2. CBOJiCTBa YHCIIOBBIX HEPABEHCTB 2
3. Crno’xeHue ¥ yMHOXKEHHE YHCIIOBbIX HEPABEHCTB 1
4. [TorpentHocTh ¥ TOYHOCTh MPUOIHKEHUS 1
S. Ilepeceuenne u 00bETMHEHNE MHOKECTB 1
6. UrcnoBble TPOMEKYTKH 1
7. PelreHre HEpaBEHCTB € OHOW IEPEMEHHOU 1
8. Pemrenne cucreM HEpaBEHCTB € OHOM MEPEMEHHON 1
IlpakTHYeckHe 3aHATHA
3HAKOMCTBO C IMOHSTHEM YHCIOBOE HEPABEHCTBO, C OCHOBHBIMH CBOWCTBAMH YHCIIOBBIX
HEpPaBEHCTB, (POPMYJIMPOBKA CBOMCTB YHUCIOBBIX HEPABEHCTB C MILTIOCTPAIIME UX Ha YUCIOBON
NpsIMOM;  JTOKa3aTeJbCTBO HEPABEHCTB aireOpanueckuM myreM. (OcCBOEHHE alroputma 8

YMHOXEHUSI HEPAaBEHCTBA HAa MOJIOKHUTEIHLHOE M OTPHUIATEIHLHOE YUCIO, O0yUYeHUE pPEUICHUIO
YHCIIOBBIX HEPAaBEHCTB M M300pak€HUE DPEIICHHS HEPAaBEHCTBA CXEMATHUECKH Ha YHCIOBOW
npsAMOi. 3HAKOMCTBO C MOHATUSAMHU TNPHOMMKEHHOE 3HAYCHHME YHWCIA; NPUOJIMKEHHE 110
HEJOCTATKy (M30BITKY), OKPYTJIEHHWE YHCia, MOTPEHIHOCTH MPHUOIMKEHUS OTHOCHTEIIbHAS W
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a0bcoJrroTHAas IOrp€IIHOCTD HpI/I6J'II/I)KeHI/IH. 3HAKOMCTBO C IIOHSATHEM CHCTEMa JIMHEHHBIX
HCPABCHCTB, PCHICHUC CUCTCMbI HCPABCHCTB, AJITOPUTM PCHICHUA CHUCTCM HCPABCHCTB ITYyTECM
HaXOXIACHUA IMapbl TOYCK - pCHICHUA CUCTEMbBI HCPABCHCTB.

KonTposbHnas padora Ne7.CBoiicTBa YHCJIOBBIX HEPABEHCTB.

KonTpoabHnasi padoralNe 8.Pemnmenne HepaBeHCTB M CHCTEM HEPABEHCTB. 2
Camocmoamenvnas paboma odyuarouuxcs
I1.27,28,29,30,31,32, NoNe 711,716(a, 6),726,734(a-B),740,742,746,744,745,734(a-B),740, 9,5
751,759,755,760,847,862,766,770,775(a, 6),785(a-1),789,791,793,819,822,834,842,824,819,822,
Tema 5. Coaep:xanue yueOHOIro MaTepuaJia: 1
CreneHb ¢ HeJIbIM 1 OrnpeziesieHne CTENEeHU C LEIbIM OTPUIATEIHbHBIM MTOKA3aTEIeM
NnoKasareJsjiemM. JJleMeHTbl | 2 CBOIICTBa CTETICHU C II€JIBIM MTOKa3aTelIeM 1
CTaTUCTUKH 3. CTaHz[apTHblﬁ BUJI YHCJIA. 3aIIHCh l'IpI/I6J'II/I)KeHHLIX 3HA4YCHUH U ISUCTBUS HaJl HUMU. 1
4 COop ¥ rpynIupoBKa CTATUCTUYECKUX JTAHHBIX 1
5. Harnsnnoe npencrasieHne cTaTUCTHYECKON HHPOpMAITIT 2
IlpakTHyeckne 3aHATHSA
3HaKOMCTBO C OCHOBHBIMH CBOMCTBAMM CTENEHH C LEJIbIM OTPULATEIBHBIM I0Ka3aTeseM,
dbopMyIUpOBaHUE €€ OMpPENeNeHUs U 3aliCh B CUMBOJIMYECKOW (opme; MpUMEHEHNE CBOWCTB
CTeMEeHH ISl MpeoOpa3oBaHMs BBIPAKEHUN W BbIUMCICHHH. OCBOCHHE OCHOBHBIX TMOHSTHI: 6
AJIEMEHTOB CTAaTUCTHUKH, CTATUCTUKA B cdepe NeATeTbHOCTH, YMEHHE JeliaTb BbIOOPOUYHBIE
WCCJICTOBAHMSI YUCEIT; OCYIIECTBIIATH CIIYYaiiHYIO BEIOOPKY YHCIOBOTO psifa.
KontpoabHnas padora Ne9 Crenenu ¢ 1eJibIM OTPHIATEIbHBIM NOKa3aTeJIeM. 1
Camocmoamenvnas paboma odyuaroujuxcs
I1. 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
IloBTOpenue u Coaep:xanue yueOHOIro MaTepuaJia: 1
CHUCTEeMATH3ALUS 1. PanmonansHbie qpoOu U ASCTBUS HAJl HUIMH
y4eOHOro Marepuasia 2. [IpeoOpa3oBaHue BbIpaxeHUil, cofepKalnux KOpHU 1
Kypca aiareopsl 8 kiacca | 3. KBanpaTHble ypaBHEHUS 1
4. O6006maronuit ypok 1
IIpakTnyeckue 3aHsATHS
AKTyanu3anys HaBHIKOB NMPUMEHEHHUS Ha TMPAKTUKE U B PEATbHON >KU3HU I OOBSCHEHHS 5

OKpYKaIOIIMX BEIIEH BECh TEOPETUUYECKUN MaTepuall, M3y4YEeHHbIA B 8 Kiacce; MOCTPOEHUE U
yreHUe rpadukoB (YHKIMIA; pelieHHe JTUHEWHBIX M KBAJPAaTHBIX YypPaBHEHUH, peIIeHue
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TEKCTOBBIX 3aJa4, C HCIIOJb30BaHUEM PCAJIBbHBIX XH3HCHHBIX CHTyaHI/Iﬁ; pE€IICHUC JIMHEHHBIX
HCPaBCHCTBA rpa(bnqecm/IM U aHAIIMTHUYCCKUM IMMYTECM; PpCHICHUC CUCTCM JIMHEMHBIX HCPABCHCTB;,
MMPUMCEHCHHUEC IMOJTYYCHHBIX 3HAaHUM Ha IIPAKTHUKCEC.

KoHTpoJbHBI YPOK

KonTpoasnas padora Nel( 3a kypce anredpsl 8 kiacca

Camocmoamenvnas paboma odyuarouuxcs

IT. 1,2,3,4,5,6,7,8,10,11,12,13,14,15,16, NeNe 210,217(a, 6),161,162,168,200,164,166
170,203,205,169,175,205,896(a, 6),897

5,5

5 (9) knacc

Tema 1.
KBaaparuynas pyHkums

Coaep:xxanue yueOHOro MaTepHaJia:

Oynkius. O6sacTh onpeaereHus U 00JacTh 3HAYCHNH PYHKIUU

CaoiicTBa GyHKIHIA

KBagpaTHbIil TpEX4JIEH U €ro KOPHU

Paznoxenue KBaJIpaTHOI'O TpéaneHa Ha MHOXXHUTCIIN

I'paduk pynkumm y=ax>

I'paduk ynkmuit y=ax?>+n,y=a (x —m)>?

ITocTtpoenue rpaduka KBaapaTUYHON HYHKIUU

Oykpsg y = X"

Kopensb n-ii crenenn

2|0 NS0~ Wi -

0. CreneHb ¢ palMoHaJIbHBIM NTOKAa3aTeIeM

Rl RN N R RN N

IIpakTHYeckHe 3aHATHA

AxTyanu3anus MOHATHS (QYHKIUH W JIPpYro (QyHKIHMOHATHHONH TEPMHHOJIOTHUH; HAXOXKICHHE
3HaYeHU! (YHKUUH, 3aaHHBIX QOopMyIoii, Tabnuiel, TpaguKoM; perieHne oOpaTHON 3a1a4H.
HaxoxneHne KopHEi KBaJpaTHOTO TPEXWIeHAa W YMEHHE PacKJIaJbIBaTh €r0 Ha MHOXKHTEIH.
[Toctpoenue rpaduka KBaIpaTUYHOM (YHKIMH, HAXOXKJIEHHE IO TpapuKy MPOMEKYTKOB
BO3pacTaHus W YObIBaHHA (DYHKIMH, MPOMEKYTKOB 3HAKOIIOCTOSIHCTBA, HAWOOJBIIETO U
HaMMEHBIIEro 3Ha4eHUH (yHKIMH, BEIYUCIEHHE KOpHEH N-il cTeneHy (HeCI0KHbIX 3a1aHui)

Konrtposbnasi paGoraNel.®@ynknmu u ux cBoiictBa. KpaaparmuHblii TpexdJieH.
Koutpoabnas padora Ne2.Kpagparuunas pynkuus. CreneHHasi QyHKUMA.

Camocmoamenvnas paboma odyuaroujuxcs

1. 1,2,3,4,5,6,7,8,9,11, NeNe 2,3,8,9(6, 8),4,7,19,37,38,52,46(a),50(6),53,50(a),54,59,62,72
65,68,74,78,87,83,88,91,95,104,101,103,106(a, 8),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, B),171(8,r),190(a,B)
193(a, r, %, K),194(a, 1),195(a)

11

17



Tema 2.

Conep:kanue y4eOHOT0 MaTepuaJia:

1
YpaBHenus u 1. | Lenoe ypaBHEHUE U €r0 KOPHU
HEPABEHCTBA € OHOM 2. | YpaBHeHUs, NPUBOJAUMBIE K KBaJPATHBIM 1
nepeMeHHOi 3. | JIpoOHBbIe parrioHaIbHBIC YPAaBHEHUS 2
4. | Pemenust HEpaBEHCTB BTOPOM CTEMEHHU C OJTHON NIEPEMEHHOM 1
5. | Pemienne HepaBeHCTB METOJOM HHTEPBAJIOB 1
6. | O6obmaronmii ypok «YpaBHEHUS U HEPABEHCTBA C OJTHOM NMEPEMEHHON 1
IIpakTH4yeckue 3aHATHS
3HAKOMCTBO C IIOHSTHEM LIE€JOr0 PAlMOHAIBHOIO YpPaBHEHHS M €ro CTENEeHH, MpUeMaMH
HAXO0XJICHUs MPUOIMKEHHbIX 3Haue€HUN KOpHEW. Pernenue ypaBHEHHI TpeTheil M ueTBEpTOi
CTENEHM C OJJHUM HEU3BECTHBIM C IOMOIIbIO Pa3JIOKEHUS HA MHOXKUTENIN, METOJOM BBEJICHUS
BCIIOMOTaTeNbHON nepeMeHHoil. OcBoeHHEe pelieHus] JPOOHBIX PALMOHAIBHBIX YPaBHEHHH C 6
IpUMEHEHHEM (OPMYJI COKPALIEHHOIO YMHOXKEHMSI U PA3JIOKEHUs KBaJAPaTHOIO TPEX4JeHa Ha
MHOXHTEJIH. 3HAKOMCTBO C HEpPAaBEHCTBAMU BTOPOM CTENEHUM C OJHOM IEpEeMEHHOM U
NpUMEHEHHE TpapUUecKoro MPEACTaBICHHUS Uil pPEUICHUs HEPaBEHCTB BTOPOW CTEIEHH,
pElIeHNE HEPABEHCTB METOJIOM HHTEPBAJIOB.
KonTposbHasi pa6ora Ne3 YpaBHeHusi U HEpaBeHCTBA € 0JIHOM MepeMeHHOIl. 1
Camocmoamenvnas paboma odyuarouwjuxcs
IT. 12,13,14,15, NeNe 266,267,285,272(a,B,1,%),273(a,0,8),276(0,8),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(6,1),3
37
Tema 3. Copepxxanue y4eOHOIro MaTepuaJa: 2
YpaBHeHus u 1. | YpaBHeHue ¢ 1ByMsl IEPEMEHHBIMH U €ro rpaduk
HEPaBEHCTBA C IBYMS 2. | 'padmueckuii crocob pemeHus CHCTEM ypaBHEHHUH 1
nepeMeHHbIMH 3. | Pemenue cucrem ypaBHEHUI BTOPOI CTETIEHU 1
4. | PemeHue 3aa4 ¢ IOMONIbIO CHCTEM YPAaBHEHUI BTOPOM CTENEHU 2
5. | HepaBeHcTBa ¢ IByMs IepeMEHHBIMU 1
6. | CucTempl HEpaBEHCTB C IBYMsI IEPEMEHHBIMH 1
IIpakTnyeckue 3aHsATHS
3HaKOMCTBO C YypaBHEHMSMHU C JBYMs TEPEMEHHbBIMH M HX TIpaduKaMH; 3HAKOMCTBO C
CUCTEMaMM JBYX YypaBHEHUN BTOpPOM CTENEHH C ABYMs IMEPEMEHHBIMH M TrpaduuecKum 8

crocoboM uX penieHui. Pemienne cuctem, comepikamiux OJHO ypaBHEHHUE TEPBOH, a Ipyroe —
BTOPOM CTENEHHU, CUCTEMBI IBYX YPaBHEHUH BTOPOM CTEMEHH C JBYMs NEpeMEeHHbIMU. Pemenue
TEKCTOBBIX 337]a4 METOJAOM COCTAaBJICHUSI CUCTEM ypaBHEHHH POpMHUpPOBAaHUE IIPEACTABICHUS O
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PE€IICHUN HEPABCHCTB C ABYMS IICPEMEHHBIMU. I/I3o6pa>I<eHHe MHOXXCCTBaA peI_HeHI/Iﬁ CHCTCMbI
HCPABCHCTB C ABYMs INICPCMCHHBIMU Ha KOOpI[HHaTHOfI IIJIOCKOCTH.

KonTposabHasi pabora Ne4. YpaBHeHHsI M HEPABEHCTBA C ABYMS NepeMEeHHbIMMU.

Camocmoamenvnas paboma odyuarouuxcs

I1. 17,18,19,20,21,22 Ne 399 (a,B,1,%),412,414(a),402(a,5),401,405,413(a),416,419,420,421(6)
422(a),523(1),431,452,434(r,¢),436,453,447(a),448(a,B),454,456,458,479,463,465,472,475,468,
483(a,B),486(6,8),493(2),487(a,B),494,497(8,r),498,504(a),500(6,8),505

8,5

Tema 3. Apudpmeruueckas
U reoMeTpu4ecKast
NPOrpeccuu

Conep:xaHue y4eOHOro MaTepuaJia:

1. [TocaenoBaTeIbHOCTH

2. | Onpenenenue apupmMerndeckoii mporpeccuu. Gopmyna N-ro wieHa apuPpmMeTHUECKOn
IPOrPECCUm

3. | ®opmyrna cyMMBbI N IEPBHIX WICHOB apu(PMETUUYECKON Mporpeccuu

4. | Onpenenenue reoMmeTpuieckoit nporpeccuu. @opmysna N-ro yjieHa reoMeTPUIECKOM
IPOTPECCUM

5. | ®opmyna cymMMbl N IEPBBIX WIEHOB F'€OMETPUUECKON IPOrPecCUuu

R P R e

IIpakTHYeckHe 3aHATHA

®opmupoBaHue 3HaHUN U YMEHHUH B UCIIOIB30BaHUM (POPMYJI N IEPBHIX YICHOB
apru(pMeTHUECKON U reoMeTpUYecKoi nmporpeccuu. Perenue ynpaxHeHuil 1 3a1auu ¢
HEINOCPEICTBEHHBIM IPUMEHEHUEM U3YyUEHHBIX POpMYJl. YMEHNE HaXOJUTh CyMMY N-TIEPBBIX
4JICHOB apu(METHYECKON U T€OMETPUIECKOHN MPOrPECCHH.

KonTposbHnas pabora NeS.Apupmernyeckasi nporpeccus.
KonTposbHasi pabora Ne6. I'eomeTprueckas mporpeccust.

Camocmoamenvnas paboma odyuaroujuxcs

I1. 24,25,26,27,28, Ne562,565(r,n1),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, r)

7,5

Tema 4.

DJIeMeHTbI
KOMOMHATOPHKH M TEOPHH
BePOSITHOCTE

Conep:kaHue y4eOHOIro MaTepuaJa:

1. | Ilpumepsl KOMOMHATOPHBIX 3a]a4

IlepecranoBkU

Pasmerienusa

Couetanusa

Pemenne koMOMHATOPHBIX 33724

OTHOCHUTEIBHAS YacTOTa CIIY4aHHOTO COOBITHS

N|oos win

BeposTHOCTh paBHOBO3MOKHBIX COOBITHI

RlRRPrRPrRk -
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8. ‘ Pemenue 3a1a4 no Teopuu BEpOSITHOCTEN

HpaKaneCRne 3aHATHSA

3HaKOMCTBO U ()OPMHUPOBAHNE TOHATHI KOMOMHATOPHOIO IIPaBUJIa YMHOXKEHUS, GOpMyIT yucia
IIEPECTAHOBOK, pa3MEIECHMM, codeTaHuil. PemieHue ynpakHeHMM M 3a1a4, B TOM 4YHUCIE
IPAaKTUYECKOI'O COJEP’KaHMsl, C HENOCPEICTBEHHbIM IPUMEHEHHEM H3YydaeMbIX (opmyi.
OcBoeHue TEOPHH BEPOSTHOCTEH U YMEHHE BBIYHMCISATH BEPOATHOCTH; UCIIOIB30BaTh (HOPMYITBI
KOMOWHATOPHKH.

Kourpoabnas padora Ne7. KomOunaTtopuka u Teopusi BEpOSITHOCTEIA.

Camocmoamenvnas paboma odyuaroujuxcs

IT. 30,31,32,33,34,35 NeNe 715,719,720,724,729,735,737,748,741,743,749(r,¢),
752(6),756,760(6), 765(a),767,762,759,766,770,772,783,784(a),
776,779,785(6),786(6),831,841,844,849,790, 796(a),800,803,817,856,858

IToBTOpEHUE M
CHCTEeMATH3ALHA
y4eOHOro MaTepuaa
Kypca aire0dps! 9 kiacca

Conep:xaHue y4eOHOro MaTepuaJia:

I'paduku pynkumit

YpaBHEHHUsI, HEPABEHCTBA, CUCTEMBI

ApI/Iq)MeTI/I‘IeCKaH 1 TCOMCTPHUYICCKA MMPOTrpeCCUUr

OneMeHTbl KOMOMHATOPUKH U TEOPUHU BEPOSTHOCTEN

TexkcToBble 3a1a4n

SEECHE Rl I

KomMruiekcHOe MOBTOpEHHE OCHOBHBIX BOIPOCOB Kypca anreOpsl. Pemenue
TPEHHPOBOYHBIX 3afanuii (moaroroska k [ 1A)

T Y o [ e

IIpakTHYeckHe 3aHATHA

HaxonuTh 3HaueHus: YUCIOBBIX U OYKBEHHBIX BBIPAKEHUH ;IPUMEHSATH (POPMYIBI N-TO WiIeHa U
CyMMBI apu(METHYECKOW M TE€OMETPHUYECKOM MpPOTrpecCHy; BBIMNOIHATH JEHCTBHS C
MHOTOYJI€HaMH, JPOOHBIMU  pAlMOHAJIbHBIMU  BBIPDAKEHUSMHU, HNPUMEHATH  (QOPMYJIbI
COKpAILLEHHOTO0 YMHOKEHUS; YIPOIATh BBIPAKEHUS COJEPIKale KBaJpaTHbIE KOPHU; pelIaTh
3aJ]a4M C MIOMOILIbIO COCTaBJICHMS YpaBHEHUS WJIM CUCTEMbI YpaBHEHUS C ABYMsI IEpEMEHHBIMU;
cTpouth rpadpukd (YHKIMA ; HccieqoBaTh (YHKIMIO HAa MOHOTOHHOCTh, HAaXOJAUTh
IPOMEKYTKH 3HAKOIOCTOSIHCTBA, 00J1aCTh ONpeIeNIeHNs U 001acTh 3HAU€HUU (QYHKIIHH.

14

KoHTpoJbHBI YPOK

KonTpoabsHas padora Ne§ 3a kypc anaredpsi 9 kiacca.

Camocmoamenvnas paboma odyuarouuxcs

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

12

MaxkcumasnbHasi Harpy3ka ooyyawmmxcsi — 473 yaca, ayIuTOpHbIX 3aHsaTHil — 315 yacoB, camocrosiTesibHasi padora — 158 yacos.
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3. YCJIOBUSA PEAVIMBALIMU YYEBHOTI'O TIPE/IMETA

3.1. TpeOGoBaHusi K MATEPUAJILHO-TEXHUYECKOMY 00ecIedeHUI0
Peanm3amus yaeOHOTO TipeiMeTa 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 /MaxkapsriueB FO.H., Munmiok H.I'., HemkoB K.W.; pexn. TensikoBckoro
C.A.- 13 uzn.- M.: Tlpocsemenue, 2020. -287c.

2. MakapsrueB FO.H. Anre0pa 9 xinacc. YueOHuk a1 00111e00pa3oBaTeIbHBIX
opranuzanumii /MaxkapsraeB FO.H., Munmiok H.I'., HemkoB K.U.; pexa. TensikoBckoro
C.A.- 12 uzn.- M.: TIpocsemenue, 2020. -287 c.

3. MakapsiueB, FO.H. Anre6pa: VYue6. nmns 7 kiacc. o0meo0pa3oBaTebHbIX
yupexaenuit / FO. H, Maxkapsiues, H. I'. Munmiok, K. 1. Hemkos, C. b. CyBopoBa;
IToxg pen. C. A. TenskoBckoro. — 16-e u3a., mopaboranHoe — M.: IIpocBemenue,
2019. -256 c.

4. MaremaTtuka: 5 Kiacc: Y4YeOHUK JJIsg  ydaluxcs oO0eo0pa3oBaTebHBIX
yupexaenuit / A.I'. Mep3nsk, B.b. [lononckuii, M.C. Skup. — M.: Ilpocsemienue,
2019. - 304 c.

5. Maremaruka: 6 kjacc: YYEOHMK [JIsi  ydamquxcs 001ieoOpa3oBaTeIbHBIX
yupexaeauit / A.I'. Mep3msik, B.b. Tlonmonckuii, M.C. Axup. — M.: IIpocsernienue,
2019. -304 c.

JlonoJIHUTeIbHbIE HCTOYHUKH

1. Anrebpa: Ilporpammel 0011€00pa3oBaTeNbHBIX yUpexkaeHut Anrebpa 7 — 9
kiaccel. — M.: IIpocBenienue, 2019. — 255c.

2. AnteiaoB, [1.U. KonTponsHbie u 3aueTHbie paboThl To anrebpe. 7 kmacc / T1LU.
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 kiacc / JLU.
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, 1.H. Teopus BepostHocTeii. [loypounsie pa3pabOTKu MO0 MAaTeMaTHKE
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. Ypoku anrebper B 8 kmacce. / B.M. XKoxos, JI.b. Kpaiinena.

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

9. XKoxos, B.W. Jlunaktuueckue matepuansl mo aiaredpe. 8 kmacc / B.M. XKoxos,

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. Kpaiinesna.

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

11. 3BaBuu, JI.W. JIumaktuueckue maTepuaibl mo anredpe mns 7 kinacca. / 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'. upaktudyeckue matepuansl mo anredpe.7 wimacce. / FO.H.

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

15. MakapsriueB, FO.H. dunaktuyeckue marepuansl no aireodpe, 9 kmacc / FO.H.
Makapsiues, H.I'. Munnrok, JI.b. KpaitneBa. — M.: IIpocBemenue 2018. — 96 c.

16. Maxkapsiues, F0.H. M3yuenue anrebpsl B 7—9 kinaccax / FO. H. Makapsrues, 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 CTaTUCTUKHM W TEOPHH BEPOSTHOCTEH: Yueh
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 terpanp nis 7 kiacca / M.b. Munmiok, H.T.
Munmrok. — M.: MU3narensckuii oM «I'ewxepy», 2019. — 56 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/H>'I,

HaltMCaHHusA KOHTPOJIbHBIX pa60T,

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

Hrorosas arrecranus B popme 3k3ameHa B 5 (9) kimacce.

TAKKC

BBIITOJIHCHU

Pe3yabTarsl 00yyeHus

(I)OpMLI H METObI
KOHTPOJIA U OHCHKH

OK
pe3yJIbTaToB
00y4eHust
[IpenmerHple  pe3ynbraTl 1o  yuyebHomy | OK 10. Bunsl koHTpOIIA:
npenmetry YI10.05.02. Anrebpa nommkHel obecrieunBath: | Mcnonb3oBath B BBOJIHBIN KOHTPOJIb;
1) yMeHHEe CBOOOJHO OINEPHUPOBATH MOHATUSAMH: | TPOPECCHOHATBHON | TEKYIIUH KOHTPOJIb;
MHO3KECTBO, MOJIMHOKECTBO, orepanuu HaJ | IEATEIbHOCTH KOPpEeKIHUs U
MHOXXECTBaMHU; YMEHHE HCIIOJIb30BaTh rpaduveckoe | INYHOCTHEIE, JIMKBUIALUS
MPEJICTABJICHHE MHOXKECTB JUIsl OMUCAaHUS pealbHBIX | METalpeAMETHbIE, | MPOOEIOB; HTOTOBBIN
IIPOLIECCOB U SIBJICHUM, IPU PEIEHUU 33Jay U3 JPYrux | NpeaMETHbIE KOHTPOJIb.
y4eOHBIX MPEAMETOB; pe3yNnbTaThl METO/IbI KOHTPOJIS:
2) yMeHHE CBOOOJHO OINEpPHUPOBATH IOHATUSMH: | OCBOCHHUS OCHOBHOM | YCTHBIH OMPOC;
BBICKA3bIBAaHUE, HICTUHHOCTD U JIOKHOCThH BBICKa3bIBaHUI, | 00pa3oBaTenbHOM | (pOHTAIBHBIN OMPOC;
OTepallMy HaJl BHICKA3bIBAHUSIMU, TAOIUIBI HCTUHHOCTH; | MPOTPaMMBbI MUCbMEHHBINA OTIPOC;
YMEHHE CTPOUTH BBICKA3BbIBAHUS M PACCYXJCHHS Ha | OCHOBHOTO OOIIEro | TeMaTHYECKUId 3a4eT;
OCHOBE JIOTMYECKHUX TMpaBUJI, pelarh JOrH4ecKHe | 00pa3oBaHHUS. CaMOCTOSITeNIbHAs
3a/1a4u; paboTa; KOHTPOIBHAS
3) yMEHUE CBOOOJIHO OIEpPUPOBATh TOHSATHSIMU: paborta; TecT;

rpad, cTeneHb (BaJ€HTHOCTh) BEPIINHBI, CBA3HBIN Tpad,
JIepeBo, IUKJ, IUIAHAPHBIA Tpad; yMEHHE 3aJlaBaTh H
OTHCHIBATH Tpadbl pa3HBIMU CIIOCOOAMH;

4) YMEHHE CBOOOJHO OIEPUPOBATH ITOHATHUSIMHU:
YHCIIOBOE u anredbpandeckoe BBIpa)KEHHE,
anredpandeckasi 1poOb, CTEMEHb C IEJIBIM MTOKa3aTeNIeM,
apudmeTnyecKkuid  KBaIpaTHBIH  KOpEHb,  KOPEHb
HATypaJIbHOH CTENeH! OOJIbIIIE ©IUHUIIBI, CTENEHb C
palMoOHATBHBIM TIOKA3aTeeM, OJHOWIEH, MHOTOYJICH,

YMEHHE  BBIIOJHATH  pacyeTbl 1o  ¢opMmyiam,
npeoOpa3oBaHus LETIBIX, IpoOHO-palMOHATBHBIX
BBIDQ)KEHUII W  BBIPAXEHUHW C KOPHSAMHU; YMEHHE

BBITIONHSATH MIPe00pa30BaHNs MHOTOUYJICHOB, B TOM YHUCIIE
pa3oKeHNe Ha MHOKHTEIIH,

5) YMEHHE CBOOOIHO OIEpPUPOBATh IOHATUSIMU:
TOXJIECTBO, TOXKJISCTBEHHOE MpeoOpa3oBaHUE, YHUCIOBOE
PaBEHCTBO, YpaBHEHHUE C OJTHOW MEPEMEHHOM, JIMHEHHOEe

ypaBHEHUE, KBAQJpPAaTHOE YpaBHEHHE, HEPABEHCTBO;
YMEHHUE pellaTh JIMHEWHBIE W KBaJpaTHBIE ypaBHEHUS,
TpOOHO-paliOHATBHBIC YpaBHEHUS c OJHOM
MEPEMECHHOM, CUCTEMBI YpaBHEHHU, JIMHEIHBIE,

KBaJpaTHbhIE W JIPOOHO-pAIIMOHAIILHBIE HEPABEHCTBA C
OJHOW MEPEMEHHON U UX CUCTEMBI; YMEHHE COCTaBIISITh
Y peliaTh ypaBHEHHsI, HEPABCHCTBA U UX CUCTEMBI (B TOM

MpaKTH4ecKast
pabora;
KOHTPOJIbHBIN YPOK
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qiclie C OFPaHUYEHUSIMH, HANPUMEP, B LENbIX YUCIAX)
MIPU PEIICHUH MaTeMaTU4eCKUX 3aj]ad, 3a7ad U3 JPYyrux
y4eOHBIX NPEIMETOB U pEalbHON JKU3HHM;, YMEHHE
pemiaTh ~ ypaBHEHUS,  HEpPaBEHCTBA UM  CUCTEMBbI
rpadUyecKuM METOJOM; 3HAKOMCTBO C ypaBHEHUSMHU U
HEPaBEHCTBAMH C IMAPAMETPOM;

6) YMEHUE CBOOOJHO OIEPHPOBATH IOHITHUIMHU:
3aBUCHMOCTh, (DYHKIUS, rpaduK (YHKIWH, BBIOJHSITH
UCCIICIOBAHKE byHKINY; yYMEHHUE CBOOOJTHO
OIIepUpPOBATH MOHSTHSIMH: npsimast
MPONIOPIIMOHATILHOCTD, JMHEWHAas byHKIHSA,
KBaJIpaTHYHAs byHKIHSA, oOparHas

MPONIOPIIMOHATILHOCTD, Mapadosa, rurepboiia, KyCouHO-
3amanHast (PYHKIUS; YMEHHUE CTPOUTH rpaduku (QyHKITHH,
BBITIOJIHATL ~ TIpeoOpa3oBaHus rpadukoB  (GYHKIIHIA;,
YMEHHE WCIOJIb30BaTh TpaduKH JUIsI HCCICIOBAHUS
MPOIIECCOB M 3aBUCHMOCTEH; IMPH PEUICHUW 3a1ad W3
JIPYTUX YYeOHBIX TPEIMETOB W PEATbHON IKH3HHU;
YMEHHE BBIpOXaTh (HOpMyIamMu 3aBUCUMOCTH MEXKIY
BEIIMYMHAMU;

7) YMEHHE CBOOOIHO OIEPUPOBATH ITOHATUSIMHU:
MOCJICIOBATEIBHOCTb, OrpaHUYCHHAs
MOCJIeIOBATEIbHOCTh, ~ MOHOTOHHO  BO3pPAacTaromas

(yObIBaromas) mocjaeaoBaTelIbHOCTh, apudmeTrndeckas u
reoOMeTpHUYEeCKass MPOrPEeCCUU; YMEHHE OIHCHIBATh H
3a/1aBaTh MOCIEA0BATEIHHOCTH, B TOM YHCIIE C TIOMOIIBIO
PEKYppPEHTHBIX  (OpMYJI;  yMEHHE  HCIOJIb30BaTh
CBOMCTBAa TMOCJENOBATENBHOCTEH, (OPMYIbl CyMMBI U
o0IIIero 4jieHa MpH pPelIeHuH 3a/1a4, B TOM YHCIe 33134
U3 JIPYTHX Y4eOHBIX MPEIMETOB M pealbHON >KHU3HU;
3HaKOMCTBO CO CXOJMUMOCTBIO TOCJEIOBATEIbHOCTEH;
YMEHHE CyYMMHPOBaTh OECKOHEYHO  yOBIBAIOIIHE
r€OMETPHUECKUE MTPOTPECCHH;

8) YMEHHE peliaTh 3ajadyd pa3HbIX TUIIOB, B TOM
quCIie Ha TPOICHTHI, JOJIM M YacTH, JBIKEHHUE, padoTy,
[[EHy TOBapOB M CTOMMOCTH TMOKYIOK W yCIYT, HAJOTH,
3aJ1auM U3 00JIACTH YIIPABJICHUS JIMYHBIMUA U CEMEHHBIMH
¢buHaHCAMHM;  YMEHHE  COCTaBJISATh  BBIPAKCHHS,
YpaBHCHHS, HEPAaBEHCTBA W CHCTEMBI 110 YCJIOBHIO
3aJla4u, UCCIIEIOBATh MOTYYCHHOE PEIICHHE U OIICHUBATh
MIPABJIOIOI00HOCTH IMOJTYICHHBIX PE3YJIbTATOB;

9) YMEHHE CBOOOIHO OINEpPUPOBATh IMOHATUSIMHU:
CTOJOMKOBBIE W KPYroBBIC JHAarpaMMBbl, TaOJHUIIGI,
CpeqHee  3HAuYeHWe, MeIuWaHa, HauOoJbllee |
HaMEHbIIEE  3HA4YeHWE,  pacCeHBaHHWEe,  pa3Max,
JTUCTIEpCUsT W CTAaHAAPTHOE OTKJIOHEHHWE YHCIOBOTO
HaOopa, CTaTHUCTHYECKHWE JaHHBIC, CTATUCTHYECKAs
YCTOWYMBOCTh, TPYIIUPOBKA AaHHBIX; 3HAKOMCTBO CO
CITy4allHOM W3MEHYMBOCTBIO B MPUPOJAEC MU OOIICCTBE;
YMEHHE BBIOUPATh crioco0 mpeacTaBieHus nHpOpMaIuy,
COOTBETCTBYIOIIMH  TPUPOAE  JNAaHHBIX M IEIsIM
WCCJICTOBAHMS; aHATM3UPOBATH u CpaBHHBATh
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CTaTUCTUYECKUE XapaKTEPUCTHKU YHCIOBBIX HAOOPOB, B
TOM 4YHCJE TPU PEUICHUU 3a7ad U3 JAPYTrux Y4eOHBIX
MIPEIMETOB;

10)  ymeHue CBOOOJHO OINEPUPOBATH MOHATHSIMHU:
CIIy4aiHBII OTIBIT (cmyJaitHbIH AKCIIEPUMEHT),
JJIEMEHTapHOE cllydaifHoe COObITHE (dJIEMEHTapHBII
UCXOJ]) OIbITa, CcIoy4yailHoe cOObITHE, YacToTa H

BEPOATHOCTh CIIy4aiiHOT O coObITHS, yCJIOBHas
BEPOSITHOCTb, HE3aBUCUMBIE coObITHS, JIEPEBO
CIy4alHOTO  3KCIEPUMEHTA;  yYMEHHUE  HaxXOAUTh

BEPOATHOCTH COOBITHI B OIBITAX C PAaBHOBO3MO>KHBIMU
JJIEMEHTAPHBIMU  COOBITHSIMH; 3HAKOMCTBO C POJIBIO
MaJIOBEPOATHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITHI
B TPHUPOJHBIX W COIMAIBHBIX SBICHUSIX, YMCHHE
OLICHUBATh BEPOSTHOCTU COOBITUHN U SIBJICHUI B MPUPOIC
U OOIIecTBE; YMEHHE BBHINOTHATH ONCPAIUU  Ha
CIIy4alilHBIMH  COOBITHSIMH, HAXOIUTh BEPOATHOCTH
COOBITHIA, B TOM YHCIE C IPHUMECHCHHEM (QOpMYyl H
rpaduyeckux cxeM (mumarpamm  Oirepa, TpadoB);
YMEHHE NTPUBOJUTH MPUMEPHI CIyYalHBIX BEIUYUH H
HaxOJIUTh MX YUCJIOBBIC XapPaKTEPUCTUKU; 3HAKOMCTBO C
MOHATHEM MAaTeMaTH4YeCKOro OXUAAHUS CIydalHOU
BEJIMYUHBI; TIPEJICTABIICHUE O 3aKOHE OOJIBIINX YUCET U O
ponu 3akoHa OONBIIMX YKCET B TMPHPOAE U B
COIMAJILHBIX SIBIICHUSX;

11) yMEHUE BBIOMpATh TOIXOMSIIAA METOM IS
pelIeHUs 3a/1a49H, TIPUBOJANTH MPUMEPHI MATEMATHUECKUX
3aKOHOMEPHOCTEH B MPUPOAEC U OOIIECTBEHHOU KHU3HHU,
pacro3HaBaTh MPOSIBIEHWE 3aKOHOB MAaTEMaTUKU B
HCKYCCTBE; YMEHHUE OMUCHIBAThH OTENbHbIE BBIIAIOIIHECS
pe3ybTaThl, TOJIYYCHHBIE B X0J/I€ PAa3BUTHS MaTeMaTHUKHU
KaKk HayKd; MPUBOJUTH MPHUMEPhl MaTeMaTHYECKUX
OTKPBITHH M MX aBTOPOB B OTE€YECTBEHHON M BCEMHUPHOM
UCTOPUH.
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