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Pabouas nmporpamma yueOHOTO npeameTa pazpaboTaHa Ha OCHOBE:

-denepanbHOro rocyJapCcTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa CPEIHEro
npodeccuoHanbHoro oobpaszoanusa (mamee — PI'OC CIIO) mo crnenualbHOCTH
52.02.01 HWckycctBo Oanera (mpuka3 MwuHHCTEpCTBA 00pa3oBaHUsI W HAyKH
Poccuiickoit @eneparuu ot 30.01.2015 . Ne 35);

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

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

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

PazpaboTuuk:

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

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

1.1. O6aacTs npuMeHeHus padoyeii MPporpaMmbl

PabGouass mporpamma ydebHoro mpeamera YI10.05.02.AnrebGpa siBisieTcs
YacThl0O HMHTETPUPOBAHHOM O0Opa30BaTENbHON MNpOrpaMMbl B 0O0JIACTH HCKYCCTBA.
IIporpamma cocraBieHa B cootrBerctBuU ¢ ®I'OC OO0 u ®I'OC CIIO no
cnenunasibHocTH 52.02.01 MckyccTBo Oanera.

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

Vueonsiii npeaqmer YI10.05.02. Anre6pa otHocutes k [Ipenmernoit obmactu
«Marematuka u wuHpopMmaTuka» OOmE00pa3oBaTENFHOr0 Y4eOHOTO  IIHKIIA,
peanusyromero (enepanbHblii  TOCYJAapCTBEHHBIN 00pa3oBaTENIbHBIN  CTaHAAPT
ocHOBHOro o6miero o6OpazoBanuss MOII B OU mo cnemumansHoctu 52.02.01
HckyccTBo Oanera.

1.3. Hesu u 3a1aum yueOHOro npeaMera — Tpe0OBaAHUA K Pe3yJbTAaTaM 0CBOCHUSA
y4eOHOro npeamera

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

OCO3HAHUE 3HAYCHUS MATEMAaTUKH W WH()DOPMATUKH B MOBCEIHEBHOU >KU3HU
YEJIOBEKa;

dbopMHUpOBaHUE TIPEACTABICHUA O CONUATBHBIX, KYIbTYPHBIX U HCTOPUICCKUX
(hakTOpax CTaHOBJICHUS MaTEeMAaTUYECKON HAYKU;

MOHUMAaHUE POJIH HHPOPMAIIMOHHBIX MPOIIECCOB B COBPEMEHHOM MUPE;

dbopMupoBaHUE MPEACTABICHUN O MaTEeMAaTHKE KaK YacTH OOIICUeTIOBEYSCKOM
KYJIbTYpbl, YHUBEPCAIIbHOM SI3bIKE HAYKH, MO3BOJISIIOLIEM OMNMUCHIBATH U H3y4daTh
peabHbIE MTPOLIECCHI U SIBJICHUS.

[IpenMeTHble pe3yabTarhl 1Mo ydyeOHoMmy mnpeamery YI10.05.02. AnreGpa
JOJIKHBI 00eCIIeYnTh:

1)  ymeHue CBOOOJTHO ONIEPUPOBATH NOHATUSMMU: MHOXECTBO,
MOJIMHOXECTBO, OMNEpalMi HaJ MHOXXECTBAMH; YMEHUE HMCIIOJIb30BaTh Ipaduyueckoe
NPEACTABICHUE MHOECTB JJI ONKCAHUS PEATBbHBIX IMPOLECCOB M SBICHUM, IPU
pEIICHUH 33729 U3 IPYTUX YU4eOHBIX MTPEIMETOB;

2) yMeHHue CBOOOJHO  OMEpHPOBATH  TOHITHUSMHU:  BBICKAa3bIBaHUE,
HMCTUHHOCTH Y JIO)KHOCTh BBICKA3bIBAHUM, OTIEPAIIUU HAJ BHICKA3bIBAHUSMHU, TAOTUIIBI
MCTUHHOCTH; YMEHUE CTPOUTH BHICKA3bIBAHUS U PACCYKICHUS HA OCHOBE JIOTUYECKUX
MpaBUJI, pelaTh JOTUYECKUE 3a/1a4U;

3) yMEHHE CBOOOJAHO  OINEpPUpPOBaTH MOHATHUSAMHU: TIpad, CTENeHb
(BaJIEHTHOCTb) BEPIIMHBI, CBSI3HBINA Tpad, JepeBO, LMK, IJIAHAPHBINA Trpad; yMeHue
3a/1aBaTh U OMKCHIBATh I'padbl pa3HbIMU CIIOCOOAMU;

4)  yMeHHe  CBOOOJHO  OMNEpUpOBaTH  MOHATUSMH:  YHCIOBOE U
anredpanyeckoe  BbIpaXKe€HUE, anreOpauyeckas JpoOb, CTENEHb C  LEJbIM
nokasaresieM, apupMeTHYeCKUi KBaJIpaTHbIM KOPEHb, KOPEHb HATYpajbHOUW CTENeHU
OoJbIIIE €AUHUIBI, CTETIEHb C PALIMOHAILHBIM MOKa3aTesieM, OJHOYJIEH, MHOTOUJICH;



YMEHHUE BBIMOTHATh pacyeThl 1o (opmyiaM, MpeoOpa3oBaHUs IEIbIX, IPOOHO-
pPAlMOHAIBHBIX BBIPAXKEHUHW U BBIPAXKEHUH C KOPHSAMH; YMEHHUE BBIOJIHSTh
npeoOpa3zoBaHus MHOTOUYJIEHOB, B TOM YHCIIE€ Pa3I0KEHHE Ha MHOXKHUTEIH;

5)  ymeHue CBOOOJTHO OIepUpOBaTh HOHATUSMU: TOJIECTBO,
TOXKJIECTBEHHOE IMpeoOpa3oBaHME, YHCIOBOE PABEHCTBO, YpaBHEHUE C OJIHOM
NEepEeMEHHOM, JIMHEMHOE YpaBHEHHE, KBAJ[paTHOE ypaBHEHHE, HEPABEHCTBO; YMEHHUE
penaTh JUHEHHbIE U KBaJApPAaTHBIE YpaBHEHUS, JPOOHO-pAllMOHAIbHBIE YPAaBHEHUS C
OJTHOM TIEPEeMEHHOW, CUCTEMbl YpaBHEHWU, JMHECHHBIC, KBAaJApaTHBIE W JIPOOHO-
palMoHaIbHBIC HEPAaBEHCTBA C OJIHOW TEPEMEHHONM W WX CHUCTEMBI, yMCHHE
COCTAaBJISITh W PEIIATh YPaBHCHUS, HEPABCHCTBA W WX CHUCTEMBI (B TOM YHCIE C
OTpaHUYCHUSAMH, HAIPUMED, B IEIBIX YUCIIAX) IPHU PEIICHUU MAaTEMAaTUIECKUX 3a]1ad,
3alad W3 JAPYrHX YYEOHBIX MPEAMETOB M PEATbHOW >KU3HHW; yMEHHUE pemiaTh
YpaBHEHUS, HEPABEHCTBA M CHUCTEMbI TpadUYECKUM METOJIOM; 3HAKOMCTBO C
YpaBHEHUSIMU U HEPABEHCTBAMHU C MTApaMETPOM;

6)  yMeHHEe CBOOOJIHO OINEpUpOBaATh MOHSTHSIMHU: 3aBUCUMOCTH, (DYHKIIUS,
rpaduk (QYHKIUU, BBIMOJHATh HCCIEIOBaHUE (YHKIMU, YMEHHE CBOOOJIHO
OMepUpOBaTh TMOHATUSMU: MpsMas MTPONOPIUOHAIBHOCTh, JHHEHHas (QyHKIMS,
KBajipaTuyHas (QyHKIMA, oOpaTHas MNPONOPLMOHAILHOCTh, Mapaboina, runepboa,
KyCOUHO-3aJlJaHHass (PYHKIUS; YMEHHUE CTPOUTh Tpadukud (QyHKIUH, BBIIOJHATH
npeoOpa3oBanus TpadukoB (QGyHKIMH; yMEHHE UCIOIb30BaTh TpaduKu IS
MCCJICIOBAHMS TIPOIIECCOB U 3aBUCUMOCTEH; MTPU PEIICHUHU 3a7a4 U3 APYTUX YIeOHBIX
MPEAMETOB U PEAbHON JKU3HU; YMEHUE BhIpakaTh (HOpMyJiaMU 3aBUCUMOCTU MEXTY
BEITMYNHAMU;

7)  yMeHue CBOOOIHO ONEPUPOBATH NOHATUSMHU: MOCJIEI0BATEIHLHOCTD,
OTpaHWUYCHHAs IIOCJIEeI0BATEILHOCTh, MOHOTOHHO BoO3pacTaromias (yObIBaroIiast)
MOCJIEIOBATEILHOCTh, apu(pMETHUYECKass W TEOMETpUYECKas MPOTPECCUH;, YMEHHE
ONMKMCHIBATHL M 3aJaBaTh MOCIEAOBATEIbHOCTH, B TOM YHUCJIE€ C [OMOUIBIO
PEKYPPEHTHBIX (OpPMYJI; YMEHHE HCIOJIb30BaTh CBOMCTBA MOCIEAOBATEIILHOCTEH,
dbopMysbl CyMMBI W OOLIEro 4jieHa MpU PEIIeHUH 3aJlady, B TOM YHUCIE 3aj7ad U3
IPYrUX Y4eOHBIX MPEAMETOB W pealbHOM >KU3HU; 3HAKOMCTBO CO CXOJAMMOCTBHIO
MOCJIEIOBAaTEIbHOCTEH;  YMEHHME  CYMMHpPOBaTb  OECKOHEYHO  yOBbIBaIOIINE
r€OMETPUYECKUE MTPOTPECCUM;

8) yMeHue pemath 3aa4d pa3HbIX TUIOB, B TOM YKCJI€ HA MPOLEHTHI, JOJIU U
94acTH, JBIKEHUE, padoTy, IIEHy TOBAPOB M CTOMMOCTH MOKYIIOK W YCIyT, HAJIOTH,
3alayd ¥3 00JIACTH YIpaBJICHUS JHWYHBIMA W CEMEWHBIMU (DMHAHCAMH; yMCHHE
COCTaBJISITh BBHIPOKEHUSI, YPABHCHHS, HEPABEHCTBA W CUCTEMBI TI0 YCIIOBHUIO 3aa4H,
MCCJIEIOBATh MOJTYYEHHOE PEIIEHHWE W OICHWBATh MPABAONOA00HOCTh MOTYyYEHHBIX
PE3yNbTATOB;

9) ymeHue CBOOOIHO OMEPUPOBATH MOHSATUSMU: CTOJIOMKOBBIE M KPYTOBBIC
IuarpaMMbl, TaOJMIbl, CpeHEee 3HAYEHUE, MeJMaHa, HauOoJjbllee W HauMEHbIIee
3HaUYEHHE, paCCeHBaHUE, pa3Max, AUCIEPCUs U CTAaHAAPTHOE OTKIOHEHUE YMCIOBOTO
Habopa, CTaTUCTUYECKHE JaHHbIC, CTATUCTUYECKash YCTOWYMBOCTh, IPYIIHUPOBKA
JAHHBIX; 3HAKOMCTBO CO CIIy4ailHOM W3MEHUMBOCTBIO B TPHUPOAEC U OOIECTBE;
yMEHUE BbIOMpaTh CMOCOO TMPEACTaBICHUs HMH(POPMALUHU, COOTBETCTBYIOIIMIMA
OpupoAe JaHHBIX U IEJNSIM  HUCCIEAOBAHMS; aHaIUM3UpPOBAaTh M CPaBHUBATH



CTAaTUCTUYECKUE XAPAKTEPUCTUKHU YUCIOBBIX HAOOPOB, B TOM YHUCIIE MPH PEIICHUU
3a71a4 U3 IPYTuX y4eOHBIX MPEIMETOB;

10) ymenue CBOOOJHO OMEPUPOBATH TOHATHAMH: CIyYAWHBIA  OTMBIT
(cmyyallHBIA SKCIIEPUMEHT), JJIEMEHTApHOE CIydailHoe COOBITHE (JIEMEHTAPHBIM
MCXOJ) ONbITa, CIy4aifHOE COOBITHE, YaCTOTa U BEPOSTHOCThH CIIyYalHOTO COOBITHSI,
yCIIOBHAsI BEPOSITHOCTh, HE3aBUCHMBIE COOBITHS, IEPEBO CIIyUYalHOTO IKCIIEPUMEHTA;
YMEHHE HAaXOAWTh BEPOSTHOCTH COOBITH B OMNBITaX C PaBHOBO3MOXKHBIMH
AIIEMEHTaPHBIMU COOBITUSIMU; 3HAKOMCTBO C POJIbIO MAJIOBEPOATHBIX U MPAKTUUYECKH
JOCTOBEPHBIX COOBITHI B MPUPOAHBIX U COLMATBHBIX SIBJICHUSX; YMEHHUE OILICHUBATDH
BEPOATHOCTH COOBITUN U SIBICHUNH B MNPUPOJE U OOIIECTBE; YMEHHE BBINOJIHATDH
orepaly HaJl CIy4alHBIMH COOBITUSMH, HAXOAUTH BEPOSITHOCTH COOBITUH, B TOM
4HCJIe ¢ MPUMEHEHHEM (GopMyn u rpadUdecKux cXem (muarpamm Dumepa, rpados);
YMEHHE MPUBOJUTH MPHUMEPHl CIyYalHBIX BEIMYMH WU HAXOAUTh HMX YHCIOBBIC
XapaKTePUCTHKH; 3HAKOMCTBO C MOHATHEM MAaTEMaTHYECKOTO OXKUIAHHs CIydailHOM
BEJIMUMHBI, TPEACTABICHNE O 3aKOHE OOJBIIMX YHCET W O POJIM 3aKOHA OOJBIINX
qrcell B IPUPOJIC M B COITUATBHBIX SBICHUSX;

11) ymenue BbIOMpaTh MOAXOMSIINNA METOJ JJI PEIICHUS 3a/1a4yM, IPUBOIUTH
IpUMEpPhl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPHUPOAC M OOLIECTBEHHOW JKU3HH,
pacmo3HaBaTh MPOSIBIICHWE 3aKOHOB MAaTEMaTHKH B MCKYCCTBE; YMEHHE OIHCHIBATH
OTJICIbHBIE BBIJAIONINECS PE3YNIbTAThl, MOJyUYEHHBIE B XOJI€ Pa3BUTHS MAaTEMAaTHKU
KaK HAayKd; MPUBOJUTH NPHUMEPhl MaTEMaTHUYECKUX OTKPBITMM W UX aBTOPOB B
OTEYECTBEHHOU U BCEMUPHOM UCTOPUH.

B pesynbrare ocBoeHHs yueOHOTO MpeaMeTa 00yJaronuiics 10KeH 001aaaTh
00IIMMM KOMIIETEHIMSIMH, BKIIFOYAIOIIUMHU B c€0s1 CHOCOOHOCTD:

OK 10. HUcmnonb3oBath B mNpodeCCHOHATBHONW NEATEIBHOCTH JIMYHOCTHBIE,
MeTanpeaMeTHbIC, MPEAMETHbBIE Pe3yJbTaThl OCBOCHUS OCHOBHOW 00pa30BaTeNbHOM
IpOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHUS.

1.4. Kosiu4ecTBO 4aCOB HA OCBOEHME Y4eOHOI0 MpeaMeTa
MaKCHUMaJIbHOW y4ueOHOI Harpy3ku oOyuatomierocsi — 473 4aca, B TOM 4HCIIE:

00s13aTeIbHOM ayTUTOPHOM yueOHOHM Harpy3ku oOydaromierocs: — 315 4acos;
CaMOCTOSITENIbHOM paboThl 0Oyyaroierocs — 158 vacos.

2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O IPEIMETA

2.1. O0beM yueOHOro npeaMera U BUAbI Y4eOHOM padoThl

Bun yuebHoit paboTbl Obvem uacos
MakcumaiibHasi yueOHasi Harpy3Ka (BCero) 473
OO6s3aTenpHas ayquTOpHast yueOHast Harpy3Ka (BCEero) 315
CamocrosiTenpHast paboTta o0ydaronierocs (BCero) 158
Wrorosas arrecranus B popme sk3ameHa B 5 (9) kiacce




2.2. TemaTH4yeCKUi IJIAH M COAEPKaHUE YU4eOHOIr0 peaMeTa

HaumeHoBaHue pa3aesioB Coaep:xanue yueOHOIro MaTepHuaJia, NPaKTHYECKHE 3aHATHS, CAMOCTOATEIbHAsA padoTa KoJ-Bo YpoBeHb
U TeM o0yyawmmxcs 4acoB OCBOEHHS
3 (7) kanace
Tema 1. Conepxanue y4eOHOro MaTrepuaJa: 1
Beipakenusi, To:xkaecra, | 1 UucnoBble BEIpAKEHUS
YPaBHEHHS 2 Bripaxkenus ¢ nepeMeHHBIMU 1
3 CpaBHEHUS 3HAYEHUH BBIPAKEHUI 1
4 CBoiicTBa AeHCTBUN HAJl YUCIaMHU 1
5 ToxnectBa. ToxecTBeHHbBIE TPe0Opa30BaHUs BEIPAKEHUI. 1 1
6 YpaBHEHUE U €r0 KOPHU 1
7 JIuHeliHOE ypaBHEHHE C OHOW IIEPEMEHHOM. 1
8 Penienue 3a1ad ¢ NOMOIIBIO TUHEWHBIX YPABHECHMUIA. 1
9 Cpennee apudMeTHIECKOE, pa3Max U MOJIA. 1
10 | Menuana Kak CTaTUCTUYECKAsl XapaKTEPUCTHKA. 1
IIpakTnyeckue 3aHsATHS
3HaKOMCTBO C TIOHATHSAMHM  aireOpanyeckoe BBIPAXKECHHE, 3HAYCHHE BBIPAKEHHS C
MEePEMEHHBIMH, 00JIaCTh AOMYCTUMBIX 3HaUeHU. POpMUPOBAHNE YMEHHSI HAXOAUTH 3HAUCHUE
areOpanyecKoro BBIPAKECHHUS MPH 33JaHHBIX 3HAUEHUSIX IEPEMEHHBIX; ONpe/IeIeHUe 3HAaUeHU I
NEPEMEHHBIX, TIPU KOTOPBIX HUMEET CMBICT BBIpaXKEHHE. Y MEHHE, UCIOJb3YS TOXIECTBEHHBIE
npeoOpa3oBaHusi, pPacCKpbIBaTh CKOOKM, TpYyNIUPOBaTh YHUCIA, MPHUBOAUTH I0J00HBIE. 9
Pacno3HaBaHue JIUHEMHBIX YPAaBHEHU C OJHON IEPEMEHHOM; PEIIEHNE TUHEUHBIX YPaBHEHUH U
yYpaBHEHMI, CBOJIIMECS K HUM. PelleHne TEKCTOBBIX 3a1ad aireOpandeckuM CHocoOOM,
UHTEPIIPETUPOBAHUE  pe3ysibTara.  3HAKOMCTBO C  OCHOBHBIMH  CTaTUCTUYECKUMU
XapaKTEepUCTHKaMH- CpeliHee apu]MeTHdeckoe, pa3Max, MoJa, YIOPSJOUYCHHBIN psill, yMEHUE
UX HaXOJUTh U UCIIOJIb30BATh IS aHAIN3a IaHHBIX B HECJIOXKHBIX CUTYallUsX.
KonTpouabsnas padora Nel. ToxknecTBeHHBbIe IPeo0pa3oBaHNsl BIPaKeHHUH. 2
KonTpoabHas padora Ne2. J/IuneitHoe ypaBHeHHe C OJHOI NepeMEeHHOI.
Camocmoamenvnasa paboma odyuarouuxcs
n. 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,.Ne2,3(a)(AM) 10,5

m. 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 1.3 Ne72,74,81 C-6,Ne 1,2,3 (JIM)
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)




m.5Ne108,108. I1.1-5 I1.6Ne117,120(a, r),123 C-8, Ne 1 (a, 6, );C-9, Ne 1 (a, 6), 2(1,2,3),3(IM)
1.7Ne128(a,r),132(a,6) T1.8, Ne133(a, 6),146,150
m.9Ne167,169,170. TLONe172,178. T1.10,Ne187,190,191 T19-10.

Tema 2.
DOyHKIHUU

Coneprxanue yueOHOr0 MaTepuaJa:

Yrto Takoe QyHKIHS.

Brruncnenue 3Hauennii pynkuuii no ¢popmysne, 1. 10,11

I'padpux byskmmm, m.12

[Ipsimast nponopIMOHATIBHOCTS, 11.14

B3anmMHuoe pacrionoskeHne rpauKoB JUHEHHBIX (YHKIUH.

RIS

. Jlunetinas Gynkmus u ee rpaduk, m.13

IIpakTHYecKHe 3aHATHA

3HAKOMCTBO C TMOHSATHSAMHM HE3aBUCHMas IepeMeHHasl (apryMeHT), 3aBUCHUMasl IepeMeHHas
(pynkums), QyHKIMOHANbHAS 3aBUCUMOCTb, (QYHKIUS, OOJACTh ONpPEICNCHHs, MHOXXECTBO
3HauYeHUM. Beruncnenne (QyHKIIMOHAIBHBIX 3aBHCUMOCTEH TpadHUKOB pEabHBIX CHUTYAIlUi;
orpeniesnieHue 1o rpaguky GpyHKIUU 00JacTh ONpeAeTIeHUS 1 MHOXKECTBO 3HaYeHU. OcBOeHUE
croco0oB 3amaHusl (PYHKIIMU, HAXOXKJICHHWE 3HAa4YeHUs (PYHKIUU MO rpaduKy U MO 3aJaHHOMN
dopmyne. DopMuUpOBaHHE YMEHUN COCTABIATh TaOJNUIBI 3HAYCHHUH; CTPOUTH TpaduKu
peabHBIX CHUTyalluid Ha KOOPJAWHATHOW TUIOCKOCTU. Pacmo3HaBaHue JTHMHEWHHOW (QYHKIMH U €€
rpaduka.

KonTpoabnas padora Ne3. Jluneitnast pyHkuus u ee rpaduxk.

Camocmoamenvnas paboma odyuarouuxcs

1.12,Ne259,265,266. C-12,Nel(1), 2, 3(1) (AM) I1.13, Ne267,268. I1.13,Ne286,288,290
1.14,Ne292,294 11.14,Ne299,300,304. I1.14,Ne306 I1.15,Ne312,356.
n.15,315,318,330 I1.15,Ne3320,326,334,337. I115,Ne369

55

Tema 3.
Crenens ¢ HaTYpPaJIbHBIM
1oKa3areJieM

Copep:xxanue y4e0HOro MmarepuaJa:

1. | OnpeneneHue CTENEHN ¢ HATYypaJIbHBIM I10Ka3aTeIeM

VYMHOXEHHUE U JIeJIEHUE CTeeHEN

BO3BC,Z[€HI/I€ B CTCTICHb MPOU3BCACHUSA U CTCIICHU

OJIHOYJIEH W €r0 CTaHJAPTHBIN BHU]I

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

OyHKIUS y=X2, U ee rpaduk

A N Eal Rl

OyHKIUS y=Xx> U ee rpaduk

— | [ |t | [

IIpakTHYecKHe 3aHATHA

[IpuMeHeHre OCHOBHBIX CBOMCTB CTETCHEH sl TpeoOpa3oBaHusl alreOpanvdecKuX BhIPpaKCHUH;




BBIYMCJICHUE 3HAYEHUW BBIPAXKEHHUH, colepxkamux creneHdn. DOopMuUpoBaHHE YMEHUH
dbopMyITHUpOBaTh, 3aMKUCHIBATh B CUMBOJINYECKON (popMe U 000CHOBBIBATH CBOMCTBA CTEIICHH C
HATypaJbHBIM TOKa3aTenaeM. [IpuBeleHHEe OMHOWICHOB K CTaHIAPTHOMY BHUIY, BBITIOJHEHUE
DIIEMEHTAPHBIX  3HAKOBO-CHMBOJIMYECKUX JICUCTBUN; OCBOCHHE TMPHHIMIIA YMHOXCHHS
OJIHOWICHA HAa OJHOWICH. 3HAKOMCTBO C OCHOBHOW KBaJApaTWUYHON (yHKIMEH BHIA y=X> U
KyOndeckoi mapabooit y=x°, cocTaBieHHe TaOJIUI] 3HAaYECHUIl; TOCTPOCHUE U YTEHHE rPauKoOB
CTENEHHBIX (PYHKITUH.

KontpoabHas pabora Ne4. CteneHb ¢ HATYPAJIBHBIM N0OKA3aTeJIeM. 1
Camocmoamenvnaa paboma odyuaouguxcs
n. 18, Ne 385 (a-B), 388 (a-r), 393,401 (a) n. 19, Ne 404, 406,415, 416 (a-B), 423
n. 19, Ne410 (a-B), 417 (a, B, 1), 420 (a, B), 426 1. 20, Ne 429, 432, 436 (a, T, €), 437 (a, B, 1), 6
. 20, No 438, 442,444, 454 1. 21, Ne 458, 460 (a), 464, 466 (a) . 22, Ne468 (a, 0), 469 (a-B),
472,481 n. 23, m. 22, Ne 477, 474 (a, 6), 480 (a-1), 482 Ne 485, 487 (a, 6), 497 (a, 0), 498 1. 23,
Ne 489, 490 (a, B), 493(B), 494(a), 499

Tema 4. Copep:xxaHue y4e0HOro MmarepuaJa: 1

MHoro4ieHbl 1. | MHOrowwIeH u €ro craHJapTHBIM BU]
2. | CnoxxeHue U BBIYMTAaHUE MHOTOUJICHOB 1
3. VYMHOXEHNE OqHOWIEHA HA MHOTOYIEH 1
4. | BeiHeceHne 00IIero MHOXUTEIS 32 CKOOKH 1
5. | YMHOXEHHE MHOrO4JIeHa HA MHOTOWIEH 1
6. | Pa3noxeHne MHOTO4JICHa HA MHOKUTEIIN CIIOCOOOM IPYIITHPOBKHU 1
IIpakTnyeckue 3aHsATHS
YMeHHe pacno3HaBaTb MHOTIOYJIEH, BBIIIOJIHEHHE JEHCTBUM C MHOTOWJIEHAMHU; IMPUBEICHUE
MHOTOYJIeHa K CTaHJapTHOMY BHUAY, NOHMMAaHHE BO3MOKHOCTH DPA3JIOKEHHs] Ha MHOXKHUTEIH, 7
MPEACTABICHUE KBAaJIpaTHOTO TPEXWIEHA B BHUJAE IPOU3BEACHMS JIMHEUHBIX MHOXKUTEIEH.
3HakoMCcTBO ¢ omepanueid «Cnoco0 TpyNmUpOBKH I Pa3IOKEHUS] MHOTOUYJICHOBY» |
MIPUMEHEHUE €€ Ha TPaKTHUKE.
KonTtpoabHnas padora NeS.Ciro:keHre 1 BbIYUTAHNE MHOTOYJICHOB. 2
KonTposabHas padora Ne6. YMHOKeHHE OJHOYJIEHA HA MHOTOYJIEH.
Camocmoamenvnas paboma odyuarouuxcs
m. 25, Ne568 (a, 6), 570 (a, 6), 572,582 n. 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

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




1. 29, Ne 678, 681,684, 704; 1. 29, Ne692 (a), 695 (a), 698 (a, 6), 706; 1. 30, Ne709 (a-8),710 (a,
B),712 (a, B),719; 1. 30, Ne711 (a-1), 713(a), 715(a), 720(a); . 29, Ne 687 (a-B), 690 (a), 697 (a,
6), 705; . 30, Ne714 (a), 716 (a, 6), 720 (6), 753

Tema S.
DopMyJIbI COKPAIEHHOT 0
YMHOKEeHHS

Cojep:kaHue y4e0HOT0 MaTepHaJia:

1. | Bo3BeneHue B KkBagpaT CyMMbI M PA3HOCTH JIBYX BbIpayKeHUH, .31

2. | Bo3Benenue B KyO CyMMBbI pa3HOCTH JIBYX BBIpaKEHHIM

3. | PasnokeHue Ha MHOKHTEIH C TTIOMOIIBIO (hOPMYIT KBaJipaTa CyMMBI U KBaJipaTa pa3HOCTH,
m.32

YMHOXEHUE PA3HOCTHU ABYX BBIPAKEHUN HA UX CyMMY, I1.13

[IpeoOpazoBaHue 1EI0r0 BBIPaAKEHHsI B MHOTOWIEH, 11.36

4
5. | PasnoxeHne pa3HOCTH KBAJIPAaTOB HA MHOXKUTENH, 11.34
6
7

[TpuMeHeHne pa3IuYHBIX CIIOCOOO0B TSI PA3JIOKEHUST HA MHOKHUTENH, 11.37

RO | = | = [ =

IIpakTHYecKHe 3aHATHA

3HaAKOMCTBO C OCHOBHBIMH (DOpMyJIaMH COKpAIIECHHOTO YMHOKEHUS:(a+-B)*=a’+-2aB+B.;(at-
B)’=a*+-3a’B+3aB’+-B> ; (a-B)(atB)=a’-B*> ;a*t+B*=(at+B)(a’-aB+B?).DopMHUpPOBAHUE HABHIKOB
NPUMEHEHUS JaHHBIX (OpPMYNT MpU pElIeHWH YIpPaXHEHWH, aHauu3 U MpeAcTaBlICHUE
MHOT'OWJICHA B BUJIE IPOU3BEACHUS JINHENHBIX MHOXKUTENEN. [[puMEHEHNEe TOyYeHHbBIX 3HAHUI
JUTSL TpeoOpa30BaHUid LETbIX BhIpaKeHUH B MHOTOWIeH. OCBOCHHE Pa3IMYHBIX MPEoOpa30BaHUN
LEIbIX BBIPAKEHUN MPU PEUICHUU YpaBHEHHUM, [10KA3aTEIbCTBE TOXKAECTB, B 3aJayax Ha
JEeIUMOCTh. AHAJIN3 MHOIOYJIEHA U PACIO3HAHWE BO3MOXHOCTH MPHUMEHEHHUS TOTO WM WHOIO
npreMa pa3ioKEHUs ero Ha JIMHEWHbIE MHOXKHUTEIIH.

KonTpoabHas padora Ne7.@opMyJibl COKPALIEHHOT0 YMHOKEHHUS.
KontpoabHnas pabora Ne8. IIpeodpazoBanue nebIX BbIpaKeHHIA.

Camocmoamenvnaa paboma odyuaouguxcs

.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 1.34, Ne 864, 867 (a-8), 870 (a-B), 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)
.38, Ne 944 (6, 1), 946 (a, B), 949 (a, B), 954 (6) 1. 38, Ne 950 (a), 952, 956 (a, B), 994
(6),995(6)

9582833933494

Tema 6.
CucreMbl JJMHEHHBIX

Copep:xxaHue y4eOHOro MmarepuaJa:

l. ‘ JIuneiiHOe ypaBHEHHE C JBYMsI IEpEMEHHBIMU, 11.39
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YPABHEHUI

I'paduix muHEHHOTO YpaBHEHHMS C NIBYMS ITepEeMEHHBIMU, 11.40

CucreMbl TMHENHBIX YPAaBHEHHUH € ABYMs IEPEMEHHbBIMH, 11.41

Crioco0 moacTaHOBKM, 11.42

Cnooco0 clioxeHus

o[ w1

Pemienue 3aad ¢ mOMOIIBIO CUCTEM ypaBHEHHUM, 11.43,44

N[ = | = | = [ =

IIpakTHYecKHe 3aHATHA

OcBoenune ypaBHEHUI BUAa ax+By=c, NOCTpOCHHE IpaduKa TOr0 ypaBHEHHMs, OINpE/eTIeHUE
SBJISIETCSI JIN TIapa YHCEJN PEIICHUEM JaHHOTO YPaBHEHUS C ABYMs IIEpEMEHHBIMH, HaXOXKICHUE
HeNbIX pemeHuil myrem mepebopa. Mcmosnp3oBaHue — (QYHKUIMOHAIBHO-TPa(UUIEcKOro
NpPEACTaBICHNS JJIsl PEUICHUS M HUCCIEIOBAaHWS CHUCTEM YypaBHeHHi. PemeHune cucrem

YpaBHEHHI C IBYMs IEPEMEHHBIMH CIIOCOOOM IOACTAaHOBKH U criocoOoM cnoxeHus. OcBoeHue ?
MaTeMaTHUYeCKON MOJIEH NPU PEIICHUN aareOpanyecKux 3ajad ¢ MOMOIIbIO CUCTEM JIMHEHHBIX
YPaBHEHUH C ABYMs IEPEMEHHBIMH, PELIEHHE TEKCTOBBIX 33Jad IEPEXOJOM OT CJIOBECHOM
(bOopMyITHUPOBKH YCIIOBUS K anreOpanueckol MOJENU MyTeM COCTAaBJICHUS CUCTEMbl YPaBHEHHIA;
MHTEPIIPETALNS PE3YIBTATOB.
KonTpoabHas padora Ne9. Pemenne cucreM JIMHEHbIX YPABHEHUI. 1
Camocmoamenvnas 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
IloBTOpEHHE U Coaepxkanue y4eOHOro MaTepuaJa: 1
cUCTeMaTH3aLusA 1. | JluneliHbie ypaBHEHHS C OJHON MEPEMEHHOU
y4e0HOro Marepuasia 2. | Cucrembl TMHENHBIX YPaBHEHUH C ABYMSI IEPEMEHHBIMU 1
Kypca airedpbt 7 knacca. | 3. | Jluneiinas GyHkuust u ee rpaduk 1
4. CreneHb C HATypalibHBIM MOKa3zaTenaeM. OTHOUYIIEHbI 1
3. MHOro4ieHsl U IEMCTBHS C HUMH 1
6. | DopMyibl COKpaAIIEHHOTO YMHOKEHUS 1
7. | Ypok 00001IeHus ¥ cUCTeMaTH3alMsI H3YYEHHOT'0 MaTepHuasa 1
IIpakTnyeckue 3aHsATHS
AKTyanu3anusi HaBbIKOB [1I€PEBOa MATEMATUYECKUX CUMBOJIOB; COCTABJIEHHE MATEMATHUYECKUX
MoJieneil; mocTpoeHue rpaduKoB IEMEHTAPHBIX (PYHKIUN U OIMCAaHUE UX CBOMCTB; pelIeHHne 4

CUCTEM JIBYX JIMHEHHBIX YPaBHEHUU C OJTHON U ABYMS MEPEMEHHBIMH; ONPEIeTICHIE CTENIEHU 1
1oKasareJisi; MpoBeJieHne apu(pMETUYECKUX Ollepaluii HaJl MPeoOpa30BaHUAMU OJJHOWICHOB U
MHOTOYJICHOB; MPUMEHEHHE (POPMYIT COKPAILIEHHOTO YMHOKEHUS U1 Pa3I0kKeHHs] MHOTOWIeHa
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Ha JTUHEHHBIC MHOKHUTEIH C IIOMOIIBIO OCHOBHBIX onepaunﬁ.

KoHTpoabHBblii ypok

KonTpoasHnas padora Nel( 3a kypce anredpsl 7 Kiacca

Camocmoamenvnas paboma odyyarouuxcs

Ne240 a, 6. 241a, 6. 243a, 6 244 a, 237,249,250,252,223,361a,365,372 6, T,
353,533,537,542,545,547,763,752,754,778,782,967,969,980,981,983,992

6,5

4 (8) kanacce

Tema 1.
PammonasbHbIe 1poou 1
HX CBOIiCTBa

Coneprxanue yuefHOro MaTepuaJa:

OOBIKHOBEHHBIE APOOH, IEHCTBHS C OOBIKHOBEHHBIMHU APOOSIMU

—

PaI_II/IOHa.HBHBIe BBIPAXKCHUSA

OcHoBHOE CBOMCTBO poOu. CokpanieHre apooeii.

CrnokeHue U BEIYUTaHHUE I[pOGGﬁ C OJMHAKOBBIMH 3HAMCHATCIAMU

CrnoxeHue U BlYUTaHHe ApoOeil ¢ pa3HbIMHU 3HAMEHATEISIMU

YMHOxeHue apooeii. Bo3BeneHne B CTENCHb.

Jlenenue npobeit

[IpeoOpazoBanue paloOHaIbHBIX BRIPAKCHHUI

10| 00| | o || s | w19 | —

. OyHK1us y=K/X 1 ee rpaduk. [lonroroBka K KOHTPOJIBHON paboTe

NG NG Y) [T QU UNI U U N

IIpakTnyeckue 3aHsATHS

3HAaKOMCTBO C MOHSTHSMHU JIPOOHBIC BBIPAXKCHHUS, YHCIUTEIh U 3HAMEHATENb alreOpandeckoi
Ipo0Ou, 00JIaCTh AOMYCTUMBIX 3HaUeHUH. DopMupoBaHHEe YMEHUI paclio3HABaTh PAIIMOHATBHBIE
JIpoOHW; HAXOIUTh O00JIACTH JIONMYCTUMBIX 3HAYEHUW IEPEMEHHOW B JpOOH, 3HAKOMCTBO C
OCHOBHBIM CBOMCTBOM pallMOHAIBLHON JpOOH, MPUMEHEHHE €T0 MPHU Mpeodpa3oBaHuU Ipodel 1
UX COKpAIllEeHUH, TOXJICCTBEHHOE MpeoOpa3oBaHUE paIlMOHAIBHBIX npodeit. [TproOperenue
HaBBIKOB CJIOKCHHMS W BBIYUTAHHUS DPAUMOHAIBHBIX JpoOel C OJWHAKOBHIMH W pa3HBIMHU
3HaMEHATEeJsIMM, TPUBEACHUE PALMOHATIBHBIX ApoOeil K obmemy 3HameHaTento. OcBOeHHE
QITOPUTMOB YMHOXKEHHsSI M JICJICHUSI PAalMOHAJBHBIX IpoOed, BO3BEACHUS APOOU B CTETICHB.
OTtpaboTKka HABBIKOB MPUMEHEHHS MPeoOpa30BaHUMN PALMOHAIBHBIX BBIPAXKCHUH IJIST PEIICHUS
3amady. 3HAKOMCTBO CO CBOMCTBaMH (YHKIIMU; CBOWCTBaMHU Kod(dduimenta oOpaTHOM
nponopuroHaIbHOCTH «K», mocTpoeHne rpagukoB ApoOHO-pallMOHATBHBIX ()YHKIIUH.

12

KonTtpoabHnas pabora Nel.PanuonajbHbIe Apo0H U UX CBOICTBA.
KonTpoasnas padora Ne2.IlpeoOpa3oBanue paniuoHAJIbLHBIX BbIPAKEHHI.

Camocmoamenvnas paboma odyuarouuxcs

IL1, 11 2, 113, [14, 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, ), 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. Copep:xxanue y4e0HOro MmarepuaJa: 1
KBanpatHbie kopHn 1. PannoHanbsHbIE Ynca.
2. WppannoHasibHbie yncia. 1
3. Apudmernueckuil KBaJpaTHBII KOPEHb, KBaJPAaTHbIE KOPHH. 1
4. YpaBHenue x*=a 1
5. Haxosxienne npuOIMmKeHHBIX 3HAaYCHUH KBaJIPATHOTO KOPHS 1
6. dynkuus y=VX i ee rpadux 1
7. KBagpatHplii KOpeHb U3 MPOU3BEACHUS U IpOoOH 1
8. KBaznpaTHbIil KOPEHb U3 CTENEHU 1
9. BriHeceHre MHOXKUTENS U3 MO/ 3HAKA KOPHS 1
10. | IIpeoOpa3oBaHue BBIpAXKEHUN, COAECPIKAIIMX KBAAPATHbIE KOPHU 1
IIpakTHYecKHe 3aHATHA
OcBoeHME CHMBOJOB MAaT€MaTHYECKOrO SI3bIKa M COOTHOULIEHHSI MEXKIY STUMH CHMBOJIAMHU.
3HaKOMCTBO C TOHSITHEM HpPPAIMOHAIBHBIE YHUCIA, apu()METHUECKUH KBaapaTHBIH KOPEHb.
OcBoeHne CBOMCTB apr(METHUECKOTO KBaIPaTHOTO KOPHS: MPOU3BEICHUS M YaCTHOTO (ZIpo0n),
IPUMEHEHHE 3TUX CBOMCTB AJIs YIPOIIECHUS BBIPAXXEHUI U BBIYMCIEHUS KOPHEH. 3HAKOMCTBO C 4
OCHOBHBIMH CBOJCTBaMH U TpaduKoM (YHKIHH BHAA y=VX, [OCTPOCHHE rpapUKOB STOM
¢ynkuuu. OcBOGHHE OIEpaluil M0 H3BICUYEHUIO apU(PMETHYECKOrO KBAJAPATHOTO KOPHS,
orepaluy BBIHECEHMS] M BHECEHUS MHOXHUTENS MO 3HAaK KOpHs, NpeoOpa3oBaHuE
palMOHANIBHBIX BBIPAKEHUM, COJAEp)KALIMX KBaJgpaTHbIE KOPHM, INPUMEHEHHE OCHOBHBIX
CBOMCTB apru(METHUECKOr0 KBaAPATHOTO KOPHSI.
KonTtpoabHnas pabdora Ne3.KBaapaTHble KOpHH.
KonrTpoabsnasa padoraNed.IlpeoOpazoBanue BbIPpAKEHUH, COAEPKAIMX KBaJAPaTHbIE 2
KOPHH.
Camocmoamenvnaa padboma odyuaouguxcs
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. Copep:xxanue y4e0HOro MmarepuaJa: 1
KBanparnble ypaBHenust | 1. Onpenenenne KBaJlpaTHOTO ypaBHeHuUs. HenosHble KBagpaTHBIE YpaBHEHMSL.
2. Perienue KBaipaTHBIX ypaBHEHUH 1O popmyIie. 2
3. Pemenue 3aad ¢ mOMOIIBIO KBAJIPATHBIX YPABHEHUI. 1
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4. Teopema Buera

—

5. Pemienue 1poOHBIX pallMOHANIBHBIX YPaBHEHUH 2
6. Pemenue 3aga4 ¢ moMoIbIO0 pallMOHAIBHBIX YPaBHECHUN 2
IIpakTHYecKHe 3aHATHA
3HAaKOMCTBO C MOHATHSAMHU KBaJpaTHOE YpaBHEHHE, NIPUBEICHHOE KBAJIpPaTHOE ypaBHEHUE, HE
IIPUBEICHHOE KBAJpaTHOE YpaBHEHHUE, MOJHOE U HEMOJIHOE KBaJpaTHOEe ypaBHeHHE. OCBOEHUE
Pa3IUYHBIX CIIOCOOOB pEUICHHS] 3TUX ypaBHEHUH, 3HAKOMCTBO C IOHSATHEM AMCKPUMHMHAHT 1
KBaJpaTHOTO ypaBHEHUs, ¢ (GopMyJIaMH JJIsl HAXOXKICHHUS KOpHEH KBaJpaTHOTO YpaBHEHHS U
QITOPUTMOM DPEIICHHS KBaAPAaTHOrO ypaBHEHUs. OCBOCHHE MATEMATHYECKON MOJENIH PEIICHUS
3a/lad Ha COCTaBJIEHHUE KBAJpPAaTHOIO YPAaBHEHHs, PELIEHUE TEKCTOBBIX 3aJa4 Ha HAXO0XKJIECHUE
KOpHEHN KBaJIPAaTHOTO YPAaBHEHUS, COCTABJICHHOIO 110 YCIOBUIO 33JJa4H.
KonTpoubHnasi padGora NeS.Pemienne KBagpaTHbIX ypaBHEHHIA. )
KonTposabHas padora Ne6.Penienne 3a1a4 ¢ noMoumb0 pauMoOHAJIbHbIX YPABHEHUIA.
Camocmoamenvnaa paboma odyuaouguxcs
11,19,20,21,22,23,24,25,26,26. NeNe 507,511(a, 6),511(B, 1),514(a-B),526,529,536(a-B),540(a-B) 11
543(a, 0),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. Copep:xxaHue y4e0HOro MmarepuaJa: 1
YuciioBble HEpaBeHcTBa | 1. UuciioBble HEPABEHCTBA
2. CBoMCTBa YHCIIOBBIX HEPABEHCTB 2
3. CnokeHue 1 YMHOKEHHUE YNCIIOBbIX HEPABEHCTB 1
4. [TorpentHoCTh M1 TOUHOCTH MPUOTUKEHUS 1
5. [Tepecedyenne n 00beAMHEHNE MHOXKECTB 1
6. YuciioBbIe TPOMEKYTKH 1
7. Penienue HepaBeHCTB € OJTHOM MEPEMEHHON 1
8. PelreHne cucteM HEpaBEHCTB C OJHON IEPEMEHHOU 1
IIpakTnyeckue 3aHsATHS
3HAKOMCTBO C IIOHSTHEM 4YHCIIOBOE HEPABEHCTBO, C OCHOBHBIMH CBOMCTBAMU YMCIIOBBIX
HEPABEHCTB, (OPMYIUPOBKA CBOICTB YMCIOBBIX HEPABEHCTB C WIIIIOCTpALMEN X Ha YMCIOBOMN
OpsMOi; TOKa3aTeIbCTBO HEPABEHCTB anreOpandeckuM nyreM. OCBOGHHE alropurMa ]

YMHOXEHHUSI HEPaBEHCTBA HAa IMOJIOKHUTEIBHOE M OTPUILIATEIBHOE YHCIIO, O0yYeHHE pPElICHHUIO
YHCJIOBBIX HEPAaBEHCTB M M300paKEHUE PEIICHHsS HEPaBEHCTBA CXEMATHUECKH Ha UYMCIOBOU
npsiMON. 3HAKOMCTBO C TMOHSATUSIMU NPUOMMKEHHOE 3HAYEHUE 4YHUCIa; MNPUOIMKEHHE 10
HEeOCTaTKy (M30BITKY), OKPYIJICHHWE YHMCIA, MOTPEHIHOCTH MPHUOIMKEHHS OTHOCHTENbHAs U
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a0coJIroTHAs IOrpC€IIHOCTb HpI/I6J'II/I}KeHI/I5[. 3HAKOMCTBO C IIOHSTHEM CHCTEMa JIMHCHHBIX
HCPABCHCTB, PCHICHUC CUCTCMbI HCPABCHCTB, AJITOPUTM PCHICHUA CHCTCM HCPABCHCTB ITYyTCM
HaXOXIACHUA Mapbl TOYCK - pCHICHUA CUCTEMBI HCPABCHCTB.

KonTpouabHnas pabora Ne7.CBoiicTBa YHCJIOBBIX HEPABEHCTB.

KonTpoabHnas padoralNe 8.Pemmenne 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, 95
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. Copep:xxaHue y4e0HOro MmaTepuaJa: 1
Crenens ¢ neJbIM 1 OmnpeneneHne CTENEH! € LENbIM OTPUIATEIbHBIM [T0KA3aTEIEM
nokasarejeM. JJIeMeHTbl | 2 CBOHCTBA CTEIIEHHU C LIEJILIM ITOKA3aTEIEM 1
CTAaTUCTUKH 3. CraHmapTHBIN BU YMcia. 3auch MPUOIMKCHHBIX 3HAYEHUN U JCHCTBUS HAJl HUMHU. 1
4 COop u rpynmupoBKa CTATUCTUYECCKHUX JAHHBIX 1
5 HarmsigHoe nipeacTaBieHne CTaTUCTHIECKON HHGOpMAIT 2
IIpakTHYecKHe 3aHATHA
3HAKOMCTBO C OCHOBHBIMH CBOWCTBAMHU CTENEHHM C IEJbIM OTPULIATENIbHBIM IIOKa3aTeleM,
dbopMynupoOBaHUE €€ OMPECICHUS W 3alUCh B CUMBOJIHYECKON (hopme; MpUMEHEHUE CBOWCTB
CTENEHU ISl TPeoOpa3oBaHUs BBIPAKCHUN W BbIYHCICHHH. OCBOCHHE OCHOBHBIX TOHSITHI: 6
DJIIEMEHTOB CTAaTHCTHKH, CTaTHCTUKA B cepe NesATENbHOCTH, YMEHHE JelaTh BHIOOPOYHBIE
HCCJIETOBAHMSI YUCEIT; OCYIIECTBIIATH CIIy4ailHYyI0 BHIOOPKY YHCIOBOTO psa.
KonTposabHas padora Ne9 Crenenn ¢ mesibIM OTPUIATEIbLHBIM NOKA3aTeJIEM. 1
Camocmoamenvnana paboma odyuaouguxcs
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
IloBTOpEHHE U Coaepxanue y4eOHOro MaTepuaJa: |
cucreMaTu3anusi 1. PanmonansHbie 1poOu U NEHCTBUS HAJl HUMA
y4e0HOro Marepuasia 2. ITpeoOpa3oBaHue BBIPAKEHUN, COACPIKAIIMX KOPHH 1
Kypca anredpbl 8§ kiacca | 3. | KpajgpaTHble ypaBHEHHUS 1
4. O600maromuii ypok 1
IIpakTHYecKHe 3aHATHA
AKTyanu3anusi HaBbIKOB NPUMEHEHHUS Ha IMPAKTUKE U B pPEAIbHON JKU3HMU Ui OOBSCHEHUS 6

OKpYXKalOIIMX BEIlEeH BECh TEOPETUUECKHI MaTepuas, U3Y4YEHHBIN B 8 Kiacce; IOCTPOCHHUE U
YyTeHue TrpapukoB (yHKIMI;, pelleHue JIMHEMHbIX M KBaJpaTHBIX YpPaBHEHHH, pelIeCHHE
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TEKCTOBBIX 3a7ay, C MCIOJIb30BAHUEM pEAbHBIX KU3HEHHBIX CUTYyallWil; pelleHue JTUHEHHBIX
HEPAaBEHCTBA rpaUECKUM M aHATUTUYCCKUM ITYTEM; PEIICHUE CUCTEM JIMHEHHBIX HEPABCHCTB;
PUMEHEHNE NMOJy4YeHHBIX 3HAaHUH Ha MPaKTUKE.

KoHTpoJbHBII ypOK

KonTpoasnas padora Nel( 3a kypce anredpsl 8 kiacca

Camocmoamenvnasa paboma odyuarouuxcs

I1.1,2,3,4,5,6,7,8,10,11,12,13,14,15,16, NeNe 210,217(a, 6),161,162,168,200,164,166 55
170,203,205,169,175,205,896(a, 6),897
5 (9) kaace
Tema 1. Copep:xxanue y4e0HOro MmaTepuaJa:
v 2
KBanparnunas pynkmms | 1 Oynkims. O6acTh onpeneneHns U 006JacTh 3HaYeHUH QYHKIUU

2 CaoiicTBa HyHKITUN 2
3 KBazpaTHblil TpEX4IEH U €0 KOPHU 1
4. Paznoxkenne KBaJipaTHOrO TPEXUIEHA HA MHOKHUTEIHN 1
5 I'padux GpyHKIINHN y=ax> 2
6 I'paduk ynkumii y = ax> +n, y =a (X — m)? 2
7 ITocTpoenue rpaduka KBagpaTHIHON HYHKIIMH 1
8 DyHKIUA y = X" 1
9. Kopens n-if ctenenu 1
10. CreneHsb ¢ pallMOHAIbHBIM [10KA3aTENIEM 1
IIpakTnyeckune 3aHsATHS
AkTyanu3zanus TOHATHS (PYHKIHH W APYrol (yHKIHOHATHHOW TEPMHHOJIOTHH; HAXOXKICHUE
3HAUYCHUH (PYHKIUH, 3aJaHHBIX (OPMYIION, TaOmuIeH, rpaduKoM; peleHre 0OpaTHON 3a/1auu.
HaxoxxneHne KopHEH KBaJpaTHOTO TPEXWieHa M YMEHHUE PACKIAJbIBaTh €ro Ha MHOXKHUTEIH. 6
[Toctpoenne rpaduka KBagpaTHuHON (YHKIIMH, HAXOXIEHHE IO TpaduKy MPOMEXKYTKOB
BO3pacTaHUsd M YObIBaHMA (DYHKIMH, MPOMEKYTKOB 3HAKOIIOCTOSIHCTBA, HAWOOJBIIEr0 U
HAaWMEHBIIIETO 3HAYCHUH (YHKIIUH, BHIYMCIICHHE KOPHEH N-i1 CTeNeH (HECTOKHBIX 3aJJaHui)
KonrTpoabnasa padoraNel.@ynkuuu uW ux cBoiictBa. KBagparuuyHblii Tpexw/ieH. 2
KonTpoubsnas padora Ne2. Kpagparnunas pynkuus. CtenenHas GyHKuus.
Camocmoamenvnaa paboma odyuaouguxcs
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
65,68,74,78,87,83,88,91,95,104,101,103,106(a, B),118,111,117,112,113,229,122,132,131, 11

125,133,126(6),128,243(a, 1),139,141,145,156,161,167,168(a-r),170(a, B),1 71(B,r),190(a,B)
193(a, 1, x, k),194(a, 1),195(a)

16



Tema 2.

Copep:xxanue y4e0HOro MmaTepuaJa:

YpaBHenus u 1. | llemoe ypaBHEHHE U €T0 KOPHU !
HepPaBeHCTBA C OIHOM 2. | YpaBHeHus, NpUBOJMMBIE K KBaIpaTHBIM 1
nepeMeHHOu 3. | ApoOHbIe paroHalIbHbIE ypaBHEHUS 2
4. | Pemienust HEpaBEHCTB BTOPOM CTENEHU C OJJHON NTEPEMEHHOM 1
5. | PemieHne HepaBEHCTB METOIOM UHTEPBAJIOB 1
6. | O6ob6maromuii ypok «YpaBHEHHUsI U HEPABEHCTBA C OJTHOW NEPEMEHHOI» 1
IIpakTnyeckue 3aHsATHS
3HAKOMCTBO C IIOHSATHEM LIE€JIOr0 PalMOHAIBHOIO YpPaBHEHUS W €ro CTENEHH, NpUeMaMu
HaXOXXJICHUs MPUOIMKCHHBIX 3HAUYCHW KOpHEW. PemeHune ypaBHEHMI TpeThe W YeTBEpPTOM
CTENEHM C OJHUM HEU3BECTHBIM C ITOMOLIBIO PA3JIOKEHHUSI HA MHOXKUTEIN, METOJIOM BBEIACHUS
BCIIOMOTATeNIbHON TiepeMeHHOoW. OCBOeHUE pelieHus APOOHBIX PaAIMOHAIBHBIX YpPaBHEHUU C 6
pUMEHEHHEM (OPMYJI COKPAIIEHHOTO YMHOXKEHHSI U Pa3JIokKEeHUs KBaJPaTHOrO TpexwieHa Ha
MHOKUTEJIM. 3HAKOMCTBO C HEpPABEHCTBAMU BTOPOM CTENEHU C OJHOW MEPEMEHHOW U
NpUMEHEHHE TpapUuecKoro MpPeACTaBICHHUS Uil pEUICHHWs HEPaBEHCTB BTOPOHM CTENEHH,
pelIeHre HEPaBeHCTB METOI0M UHTEPBAJIOB.
KonTtpoabHas padora Ne3 YpaBHeHHUs] H HEPABEHCTBA C 0JIHOM NepeMEeHHOM. 1
Camocmoamenvnaa paboma odyuaouguxcs
IT. 12,13,14,15, NeNe 266,267,285,272(a,B,1,%),273(2,0,8),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(06,1),3
37
Tema 3. Copep:xxanue y4e0HOro MmarepuaJa: ’
YpaBHenus u 1. | YpaBHeHuUE ¢ IByMS IEPEMEHHBIMH M €T0 TpaduK
HEPaBEHCTBA C ABYMS 2. | I'pauueckuii cnoco0 pelieHus: CUCTEM YpaBHEHUN 1
NepeMeHHbIMHI 3. | PemieHue cucteM ypaBHEHU BTOPOU CTEIEHU 1
4. | Pemenue 3a1a4 ¢ TOMOLIBIO CUCTEM YPABHEHHM BTOPOM CTENEHU 2
5. | HepaBeHcTBa ¢ 1BYMsI IEPEMEHHBIMU 1
6. | Cuctembl HEPABEHCTB C ABYMs IEPEMEHHBIMU 1
IIpakTHYecKHe 3aHATHA
3HAKOMCTBO C YpaBHEHMSIMH C JBYMsI IE€PEMEHHbIMH M HX TpaduKaMy; 3HAKOMCTBO C
CHUCTeMaMH JIByX YpaBHEHHUH BTOpPOHM CTENEHH C JABYMs IEPEMEHHbIMH M TpadUuecKUM ]

croco0oM uX pemeHui. Pemenue cucreM, copepkaniux OJHO YpaBHEHHUE MEPBOM, a APYyroe —
BTOPOM CTENEHU, CUCTEMBI JBYX YPABHEHUIN BTOPOM CTENEHU C ABYMs IIEPEMEHHBIMU. Pelienue
TEKCTOBBIX 337]a4 METOJAOM COCTABJIEHUSI CUCTEM ypaBHEHHH POpMHPOBAHHE MPEACTABICHUS O
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pElIeHUH HEPaBEHCTB C JIByMS mepeMeHHbIMU. 300pakeHrne MHOKECTBa pElICHUM CHUCTEMbI
HEPABEHCTB C ABYMsI IEPEMEHHBIMU Ha KOOPAWHATHOM MJIOCKOCTH.

KonTpoabHasi padora Ne4. YpaBHeHHs] 1 HEPABEHCTBA € ABYMS NepeMeHHbIMM.

Camocmoamenvnas paboma odyyarouuxcs

L. 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(r),431,452,434(r,e),436,453,447(a),448(a,B),454,456,458,479,463,465,472,475,468, 83
483(a,B),486(06,8),493(a),487(a,B),494,497(8,1),498,504(a),500(06,8),505
Tema 3. Apupmernyeckasi | Conep:kanue yueOHOro MaTepuaJa: 1
U reoMeTpu4ecKast 1. ITocnenoBaTenbHOCTH
NMporpeccuu 2. | Onpenenenue apudmerndeckoit mporpeccun. opmysa n-ro uieHa apuPpmMeTHIeCKO 1
IPOrPECCUm
3. | ®opmyna CyMMBI N IEPBBIX WICHOB apu(PMETHIECKON MPOTrpeccuu 1
4. | Onpenenenue reoMeTpuueckoil mporpeccuu. @opmyia n-ro 4jieHa reoMETPUYECKOU |
IPOTPECCUU
5. | ®opmMmyna CyMMBI N IEPBBIX YWICHOB F€OMETPUUYECKON IIPOTPECCUU 1
IIpakTnyeckue 3aHATHS
dopMupoBaHUE 3HAHUN M YMEHUH B HCIIOJIb30BAaHUM ()OPMYJI N MEPBBIX YICHOB
apudMeTUIECKON U TEOMETPUUYECKON TTporpeccuu. Pemenue ynpaxHEeHUH U 3a1a4H C 8
HETOCPEACTBEHHBIM IPUMEHEHNEM U3YUCHHBIX (OPMYII. YMEHNE HAXOJUTh CYMMY N-TIEPBBIX
YJICHOB apu(PMETHIECKOIN ¥ T€OMETPUIECKON MPOTPECCHUH.
KonTpoubHnas padora NeS.Apupmerndeckasi nporpeccusi. 2
KonTpoabHas padora Ne6. I'eomeTpuyeckasi mporpeccus.
Camocmoamenvnaa paboma odyuaouguxcs
I1. 24,25,26,27,28, Ne562,565(r,1),572,569(6,8),570,573,577,580,599,585,588,590,597(a,B, 1) 75
605,607,609(6),611,613,619,670(a,r,e),684,625,627(0,8),630,633,636,646,650,658,652,659,705 ’
653,659,701(a),656,649(6, r)
Tema 4. Copep:xxaHue y4eOHOro MmarepuaJa: 1
DJIeMeHTBI 1. | [Ipumepsl KOMOMHATOPHBIX 3a/1a4
KOMOMHATOPUKH M Teopun | 2. | [lepecTaHoBKH 1
BEPOSAITHOCTEH 3. Pa3smemenns 1
4. | Coueranus 1
5. Pemenne koOMOMHATOPHBIX 337124 1
6. | OTHOCHTENBHAS YaCTOTA CIIy4aitHOTO COOBITHS 1
7. | BeposiTHOCTh paBHOBO3MOYKHBIX COOBITHI 1
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8. \ Pemienue 3amad no Teopuu BEpOSATHOCTEMN

IIpakTHYecKHe 3aHATHA

3HaKOMCTBO U ()OPMHPOBAHUE TOHATHI KOMOMHATOPHOIO IIPaBUJIa YMHOXKEHUs, (GOPMYII Urcia
[IEPECTAaHOBOK, pa3MEILECHUM, codyeTaHuil. PelleHune ynpakHeHMM W 3a1a4, B TOM 4YHUCIE
IPAaKTUYECKOTO COJEp’KaHMs, C HENOCPEICTBEHHbIM IPUMEHEHHEM H3Yy4aeMbIX (opmyil.
OcBoeHne TEOPHH BEPOSTHOCTEH W YMEHHE BBIYHCIATH BEPOSTHOCTH; UCIIOIB30BaTh (YOPMYIIBI
KOMOWHATOPHKH.

KonTpoubHasi padora Ne7. KoMOMHATOPHKA M TeOpHs BEPOSITHOCTEH.

Camocmoamenvnaa paboma odyuaouguxcs

I1. 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

IToBTOpEeHUE U
cucTeMATH3alus
y4eOHOro marepuaJia
Kypca ajareopbl 9 kiacca

Conep:kaHue y4eOHOT0 MaTepHAaJia:

I'paduku dyskmmit

YpaBHEHHUs], HEPABEHCTBA, CUCTEMBI

ApudmeTnueckasi U reOMeTpUUecKas Mporpeccun

DeMeHThl KOMOMHATOPUKH U TEOPUHU BEPOSITHOCTEH

TekcToBBIE 3a1aUN

SR ol Rl i o

KomMrekcHoe moBTOpeHNE OCHOBHBIX BOIIPOCOB Kypca anreOpsl. Permenue
TPEHUPOBOYHBIX 3aaHui (moAaroroBka k [ MA)

N [ DN = | bt |

IIpakTnyeckue 3aHATHS

HaxomuTh 3Hau€HUsI YMCIOBBIX U OYKBEHHBIX BBIPAKEHUH ;IPUMEHSATH POPMYIIBI N-TO YiICHA U
CyMMBI apU(PMETHYECKON ¥ TEOMETPUYECKON TPOTPECCHH; BBIMOJHATH JICUCTBUS C
MHOTOYJICHAMH, JPOOHBIMH  PAIMOHATBHBIMA  BBIPAKCHUSMHU, MPUMEHITH  (OPMYIIBI
COKpAIIIEHHOTO YMHOKEHUS; YIPOIIATh BBHIPAXKEHUS COJIeprKalllie KBaJpaTHbIe KOPHH; peliaTh
3a[a4i C IOMOIILBIO COCTABJICHUSI YPAaBHEHHSI HJIM CHCTEMbl YPAaBHEHHsI C IBYMsI IIEPEMEHHBIMU;
ctpouth Tpaduku GYHKIMA ; HccienoBaTh (YHKIMIO HAa MOHOTOHHOCTh, HAaXOIHUTh
POMEXYTKH 3HAKOIOCTOSIHCTBA, 00J1aCTh ONpeaesieHus U 001acTh 3HaUCHUH (DYHKITHH.

14

KoHTposbHBIH yPOK

KonTpoJsbsHasi padGora Ne8 3a kypc auaredpsl 9 kaacca.

2

Camocmoamenvnaa paboma odyuaouguxcs

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

12

MaxkcuMaJjbHasi HAarpy3ka o0yvaromuxcs — 473 yaca, ayiMTOPHbIX 3aHATHIl — 315 yacoB, camocTosTeabHast padoTa — 158 yacos.
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3. YCJIOBYS PEAJIM3AIIMA YYEBHOI'O ITPEJIMETA

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

O6opynoBaHue KaOUHETA:

- TOCA/I0YHBIE MECTA MO KOJUYECTBY O0yUYaIONTNXCS;

- pabouee MecTo mperoaaBaTesl.

3.2. HudopmanuonHoe odecneyeHue o0ydenus. IlepeuyeHbp ydeOHBIX H3XaHUIA,
HNuTepHeT- pecypcoB, J0NMOJHUTEIbHON JUTEPATYPbI

OcCHOBHbBIC HCTOYHUKH:

1. Makapsrue FO.H. Anrebpa 8 kmacc. YueOHUK 111 00111€00pa3oBaTEIbHBIX
opranu3anuii /Maxkaperaes F0.H., Munmatok H.I'., Hemkos K.W.; pexn. TenskoBckoro
C.A.- 13 u3n.- M.: Tlpocsemenue, 2020. -287c.

2. MakapsiueB FO.H. Anre6pa 9 kimacc. YueOHuk ju1st 001eo0pa3oBaTesibHbIX
opranu3anuii /Maxkaperaes F0.H., Munmatok H.I'., Hemkos K.W.; pexn. TenskoBckoro
C.A.- 12 u3n.- M.: Tlpocsemenue, 2020. -287 c.

3. MakapsrueB, HO.H. Anrebpa: VYue6. mis 7 kimacc. o0mieodpa3oBaTelbHBIX
yupexxaennii / FO. H, Maxkaperues, H. I'. Munniok, K. . Hemikos, C. b. CyBopoga;
[Tox pen. C. A. TenskoBckoro. — 16-e u3n., mopadboranHoe — M.: IIpocsemenue,
2019. -256 c.

4. Marematuka: 5 Kimacc: Yy4yeOHHMK [UIsl ydamuxcs o0I11eo0pa3oBaTeiIbHbBIX
yupexnaenuit / A.I'. Mepsnsk, B.b. [lononckuit, M.C. fkup. — M.: [IpocBemienue,
2019.-304 c.

5. MaremaTtuka: 6 Kiacc: Y4eOHUK JUid ydaliuxcs 001eo0pa3oBaTEeIbHbBIX
yupexaennit / A.I'. Mep3nsk, B.b. Tlononckuii, M.C. Sxup. — M.: IIpocsemieHue,
2019.-304 c.

JlonoJiHUTEIbHbIE HCTOYHUKMU:

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

2. AnteiHoB, I1.1. KonTposbHbIE M 3a4eTHBIE paOOThI 1o anredpe. 7 kiacc / I1LU.
AnTteiHOB. — M.: «9K3ameny, 2019. — 166¢.

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

4. 3aBuy, JI.LU. KonTponbsHbie 1 ipoBepoUHbIe paboThl Mo anredpe. 7 kimace / JILU.
3BaBuy, JI.A. Hlnsnoynuk. — M.: [Ipocsemenune, 2017 — 207c.

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

6. JlankoBa, .H. Teopus BepositHocTel. [loypounbie pa3pabOTKH MO0 MaTEeMaTHUKE
5-6 xnaccel / U.H. lankora, C.®. Ky3pmunbix, M.B. FOpuenko, H.B. UepHbIix. —
Boponex, BOUIIK u ITPO, 2018 — 137 c.

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

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

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

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

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

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

11. 3BaBuu, JI.U. Qunaktudeckue Marepuaibl mo anredpe s 7 kiacca. / JLU.

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

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

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

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

256 c.

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

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

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

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

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

18. MakaperueB, FO.H. DnemeHThI CTaTUCTUKM W TEOPUH BEPOATHOCTEH: Yued
nocobue ans obydarommxcs 7-9 kimaccoB 0011€00pa30oBaTENbHBIX YUPEXKICHUN /
FO.H. Makapeiue, H.I'. Munatok; non pen. C.A. TemskoBckoro. — M.:
[Ipocsemenue, 2018r. — 346 c.

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

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

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

22. Munmrok, H.I'. Pa3HOypoBHEBbIE IUIAKTHYECKHE MaTepHaibl IO aireope. 7
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4. KOHTPOJIb U ONEHKA PE3YJIbTATOB OCBOEHUA YYEBHOI'O
ITPEIMETA

KonTpoas wu omenka

PE3yJIbTATOB

OCBOCHUA

y4eOHOTO

npeameTa

OCYIICCTBIIACTCA MNMPEIIOAABATCIEM B IIPOLECCC MPOBCACHUA IMPAKTHYCCKUX SaHHTHﬁ,

HaltCaHUs KOHTPOJIBHBIX pa60T,

TECTUPOBaHUS, a
00yJaroIMMUC UHIUBUIYIBHBIX 3aaHuil (pedepatsl, T0KIabl).

Wrorosas arrecramus B popme s3x3amena B 5 (9) kiacce.

TaKXC

BBITIOJITHCHMA

Pe3yabTarsl 00yyeHus

®opMbI U METOABI
KOHTPOJISI M OLlEHKH

OK
pe3yJabTaToB
00y4eHust
IIpenmernbie  pe3ynbratel 1o ydeOHomy | OK 10. Buns! KoHTpOIIA:
npeamety YI10.05.02. Anre6pa momkHbl obecrieunBath: | Mcnonb3oBaTh B BBOJIHBIN KOHTPOJIb;
1) yMeHuEe CBOOOJHO ONEpPUPOBATH MOHATHUAMU: | MPO(PECCHOHATBHOM | TEKYIIUI KOHTPOJIb;
MHO>K€ECTBO, MOJIMHOKECTBO, orepanuu HaJ | 1eATeIbHOCTH KOppEeKLHUs U
MHOXECTBaMH; YMEHHE HCIOJIb30BaTh rpaduyeckoe | INYHOCTHBIE, JTUKBUAALUS
MpE/ICTaBJICHHEe MHOXKECTB [UIsl OINUCAaHUS peajbHBIX | METAallpeAMETHbIE, | MPOOEIIOB; UTOTOBBIN
MPOIIECCOB U SIBICHUH, MPU PELICHUU 33/1a4 U3 APYTHX | IPeAMETHBIC KOHTPOJIb.
y4eOHBIX IPEIMETOB; pe3yNbTaThI METO/Ibl KOHTPOJIS:
2) yMeHue CBOOOJHO OINEpPUPOBATH MOHATHUAMU: | OCBOCHHUSI OCHOBHOMH | YCTHBIH OMpOC;
BBICKa3bIBaHUE, UICTUHHOCTD U JIOKHOCTbh BBICKA3bIBaHUH, | 00pa3oBaTeabHOM | (pOHTAIBHBIN OMPOC;
OTlepalliy HaJl BHICKa3bIBAHUSAMH, TAOIHMIIBI HCTUHHOCTH; | IPOTPAMMBI NUCbMEHHBIN OIPOC;
YMEHHE CTPOWUTHb BBICKA3bIBAHHUSI M PACCYKIEHUS Ha | OCHOBHOTO OOIEro | TeMaTHYECKHil 3a4eT;
OCHOBE JIOTMYECKMX TMpaBWI, peliaTh JIOTHYECKUe | 00pa3oBaHMUA. CaMOCTOSITeNIbHAs
3a/1a4u; paboTa; KOHTPOJIbHAS
3) YyMEHHE CBOOOJIHO OIIEpPUPOBATh ITOHSATHSIMU: pabora; Tecr;

rpad, creneHs (BaJICHTHOCTH) BEPIIUHBI, CBI3HBIN Tpad,
JIepeBo, IWKI, IJIaHAPHBIA Tpad; yMEHHE 3alaBaTh M
OMUCBIBATh Tpadbl pa3HBIMH CIIOCOOAMU;

4) YMEHHE CBOOOIHO OINEpPUPOBATH IOHSATHUSMHU:
YHCIIOBOE u anredpanveckoe BBIpa)KEHUE,
anreOpandeckas poOb, CTEICHb C IICJIBIM ITOKa3aTelIeM,
apuMETUYECKU  KBAJApaTHBIH  KOpPEHb,  KOPEHb
HATypaJIbHON CTeNeHu OOJIbIIE EIUHUIIBI, CTENEHb C
paloHaJIbHBIM IOKa3aTejeM, OIHOWIEH, MHOTOYJIECH;

YMEHHE  BBIIONHATH  pacdyeTbl 1o  ¢opMmylam,
npeoOpa3oBaHms ETIBIX, TPOOHO-palMOHATBHBIX
BBIDQKEHHI W BBIPAXXEHUHM C KOPHSIMHU;, YMEHHE

BBITIOJHATH MIPe00pa30BaHUsl MHOTOYICHOB, B TOM YHCIIE
paziioKeHUe Ha MHOKUTEIH;

5) yMEHHE CBOOOJIHO OIEpUPOBATh TOHSATHSIMU:
TOKIECTBO, TOKJECTBEHHOE MPeoOpa3zoBaHue, YHUCIOBOE
PaBEHCTBO, YPaBHEHUE C OJIHOW MEPEMEHHOM, JIMHEIHOE
ypaBHEHHE, KBaJgpaTHOE YpaBHEHHUE, HEPABEHCTBO;
yYMEHHE pellaTh JUHEHHbIE W KBaJpaTHbIE ypaBHEHUS,
JIPOOHO-pAIMOHAIbHBIC YpaBHEHUSA C OJTHOU
MEPEMEHHON,  CHUCTEMbl  YpPaBHEHUW,  JIMHEHHBIE,
KBaJIpaTHbIE U APOOHO-pAIlMOHANIFHBIC HEPABEHCTBA C
OJIHOM MEePEMEHHON M UX CHCTEMBI; YMEHHE COCTABJISATH
U pelaTh ypaBHEHUS, HEPABEHCTBA U UX CUCTEMBI (B TOM
YUCJIC C OrpaHUYCHUAMH, HAIIPUMCDP, B HCIIbIX ‘II/ICJIaX)

paKTHYecKast
pabora;
KOHTPOJIbHBIA YPOK
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IpHU PElICHUH MaTeMaTHYeCKHUX 3ajiady, 3a/1a4d U3 APYTUx
y4eOHBIX TIPEIMETOB U pEabHON JKU3HH, YMCHHE
pemiatb  ypaBHEHHUs, HEpaBEHCTBA U  CHCTEMBbI
rpadUYecKuM METOJIOM; 3HAKOMCTBO C ypaBHEHUSMHU U
HEPaBEHCTBAMHU C TTapaMETPOM;

6) YMEHHE CBOOOIHO OINEPUPOBATH IOHSATHUSIMHU:
3aBUCUMOCTh, (QYHKIUS, TpaduK (YHKIHH, BBITIOJHSITH
WCCIICIOBAHHE GbyHKIUY; YMEHHE CBOOOJTHO
OIIEPUPOBATH MOHATHUSIMHU: npsiMast
MPOIMOPIIMOHAIEHOCTD, TUHEHas byHKIHS,
KBaJpaTHYHAS byHKIHS, oOpaTtHas

MIPOIMOPLIMOHANILHOCTD, Mapaboia, rumnepdo1a, KyCodHO-
3amanHas QYHKIHS; yMEHUE CTPOUTH Tpaduku QyHKIIHH,
BBITIONHATh  Tpeobpa3zoBaHusi TpadukoB  (YHKIUNH;
YMEHHE HCIONB30BaTh TpapuKd JUISL HCCIICIOBAHHUS
MPOLIECCOB W 3aBUCHMOCTEH; TMpPH PEIICHUU 3aJad u3
APYTUX YYeOHBIX TMPEIMETOB W PEaJbHON IKHU3HH;
YMEHHE BBIpaXKaTh (HOPMyJIaMH 3aBUCHUMOCTH MEXIY
BEJIMYUHAMU;

7) yMEHHE CBOOOJIHO OIEpUPOBATh TOHSATHSIMU:
IIOCJICA0OBATCIIbHOCTD, OIrpaHU4YCHHAasA
MOCJIeIOBATEIPHOCTh, ~ MOHOTOHHO  BO3PAacTaroIas

(yObIBaromas) mocjaeaoBaTeIbHOCTh, apudmMeTHieckas u
reoMeTpuyecKas MpOrpecCuu; yMEHHE OIHCHIBaTh U
3aJlaBaTh MOCIEA0BATEIHPHOCTH, B TOM YHCIIE C TIOMOIIBIO
PEKyppeHTHbIX  (opMys;  yMEHHE  HCIOJb30BaTh
CBOMCTBAa TOCIENOBATEIHHOCTEH, (HOPMYIIBI CYMMBI H
o0miero yjeHa MpU pelIeHUuH 3aJad, B TOM YHCie 3a1ad
U3 JPYrHX Yy4eOHBIX MPEIMETOB M PEATbHON KHU3HU;
3HAKOMCTBO CO CXOJUMOCTBIO TOCIIEA0BATEIbHOCTEM;
YyMEHHE  CyYMMHpPOBaTh  OECKOHEYHO  YOBIBAOIINE
reoMeTpUYECKre IPOrpeccui;

8) YMEHHE pelaTh 3aJa4yd Pa3HbIX THUIIOB, B TOM
qyclie Ha MPOLEHTHI, JOJIU U YacTH, ABI)KEHUE, paldoTy,
[[EHy TOBapOB U CTOMMOCTH TMOKYIOK W yCIyT, HAJIOTH,
3a/lauM U3 00JIaCTH yNpaBiICHUs JIUYHBIMU U CEMEMHBIMU
¢dbuHaHCAMU; YMCHHE COCTaBIISITh BBIPXCHMUS,
YpaBHEHUs, HEPABEHCTBA W CHCTEMbl [0 YCJIOBHIO
3aJla4u, UCCIIeI0BATh MOTYYCHHOE PEIICHUE U OIICHUBATh
MPaBI0NO0I00HOCTh MOJIYYEHHBIX PE3YJIbTaTOB;

9) YMEHHE CBOOOIHO OIEPUPOBATh TMOHSATUSIMHU:
CTOJIOMKOBBIE M KpPYroBbl€ JAMAarpaMMbl, TaOJIUIIbI,
CpeqHee  3HA4YeHWe, MeauaHa, HauOoJbllee U
HauMeEHbIllee  3HAuY€HUEe,  pacceuBaHUE,  pa3Max,
TUCTIEpCUsT W CTaHAAPTHOE OTKIOHEHHWE YHCIIOBOTO
Habopa, CTaTUCTMYECKHE JaHHbIE, CTAaTUCTUYECKas
YCTOWYMBOCTh, TPYNIHUPOBKA JAaHHBIX; 3HAKOMCTBO CO
CIy4allHOM HW3MEHYMBOCTBHIO B TPHUPOAEC M OOIIECTBE;
yYMEHHE BBIOUpaTh cIoco0 mpeacTaBieHus: nH(popManuu,
COOTBETCTBYIOIIMH  MPUPOJAE  JaHHBIX U LENIIM
UCCIICIOBAHMS; aHAIIM3UPOBATh " CpaBHHBATH
CTaTHUCTUYECKUE XapaKTEPUCTHKU YHCIOBBIX HAaOOPOB, B
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TOM 4YHCIE€ MPU PELICHUH 3aJad U3 OPYTHX Yy4eOHBIX
MPEIMETOB;

10)  ymeHue CBOOOJHO OINEPUPOBATH TOHSATHSIMU:
CIIy4aiiHbII OIIBIT (cmyuaitHbIN HKCIIEPUMEHT),
dJIEMEHTapHOE CiydailHOe CcoObITHE (DJIEMEHTapHBIN
UCXOJ) OIbITa, CcIy4yailHOe COOBITHE, YacToTa |

BEPOSTHOCTh CIIy4aiiHOTO COOBITHS, yCIIOBHAs
BEPOSITHOCTb, HE3aBUCUMBIE COOBITHS, JIEPEBO
CIIy4alflHOTO  DKCHEpUMEHTa;  yMEHHE  HaXOAWTh

BEPOSATHOCTH COOBITUI B OIBITaX C PaBHOBO3MOKHBIMHU
AJIIEMEHTAapPHBIMU COOBITHSIMH; 3HAKOMCTBO C POJIBIO
MaJIOBEPOSTHBIX M MPAKTUYECKU JOCTOBEPHBIX COOBITUI
B TMPUPOAHBIX MW COLUAIBHBIX SBJICHUSIX; YMEHHE
OILICHUBATH BEPOSTHOCTU COOBITUH U SBICHUN B MPUPOIC
u oOlecTBe; YMEHHE BBINOJHATH OMNEpaluu  HaJ
CIIy9alilHBIMH  COOBITHSIMH, HAXOIUTh BEPOATHOCTH
coOBITHH, B TOM YHCI€ C NpPUMEHEHHEM QGOpMynT U
rpadbuueckux cxeM (muarpamm Oiinepa, TpadoB);
yMEHUE MTPUBOAUTH MHPUMEPHI CIy4ailHbIX BEIUYUH U
HaxOJUTh MX YUCJIOBBIE XapaKTEPUCTUKH; 3HAKOMCTBO C
MOHSITUEM MAaTEMAaTUUYECKOr0 OXKUJAHUS CIydaiHOU
BEJIMYMHBI; TIPEJCTABIEHUE O 3aKOHE OOJIBIIUX YUCEI U O
ponu 3akoHa OONBIIMX 4YHCET B TMPUPOAEC U B
COLIMAJIbHBIX SIBJICHUSAX;

11) YyMEHUE BBIOMpATh MOAXOMSIIAM METOM IS
penieHus 3a1a4u, IPUBOAUTE IPUMEPBI MATEMATHYECKUX
3aKOHOMEPHOCTEH B MPHUPOJIC U OOIIECTBCHHOM >KH3HH,
pacno3HaBaTh IPOSIBJIEHUWE 3aKOHOB MAaTEMaTHKU B
HCKYCCTBE; YMEHHE OMKCHIBATH OTJEIbHBIE BBIIAIOIINECS
pe3yabTaThl, TOJIYYEHHBIE B XO/I€ PAa3BUTUS MAaTEMAaTUKHU
KaKk HayKl; TMPUBOJIUTH HPUMEPHl MAaTEMaTHYECKUX
OTKPBITUH U UX aBTOPOB B OTEUYECTBEHHOW M BCEMHUPHOMU
HCTOPHH.
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