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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
«CaparToBcKuii 001aCTHOM KOJUIEIK UCKYCCTBY.

PekoMeHnoBaHO LUMKIOBOW Komuccuen «O01eoOpa3oBaTenbHble TUCIUIIMHBI
ocHOBHOro obmiero ob6pazoBanus» [TIOY «CapaToBckuii 00JacTHOM KOJUIEIK
HCKYCCTBY.
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1. MACHIOPT PABOYEM INPOT'PAMMBI YYUEBHOI'O ITPEJIMETA

1.1. O6aacTs npuMeHeHus padoyeii MPOrpaMMbl

Pabouas mnporpamma yuebHoro mpeamera YI10.05.02.AnrebGpa sBiseTcs
4acThl0O HMHTETPUPOBAHHOM O0Opa30BaTENbHON MpOrpaMMbl B 00JIACTH HCKYCCTBA.
IIporpamma cocraBieHa B cootrBerctBuu ¢ ®I'OC OO0 u ®I'OC CIIO mno
cnenunaibHocT 52.02.01 MckyccTBo Oanera.

1.2. Mecro y4eOHOro mpeaMera B  CTPYKType  HMHTerpMpPOBAaHHOMH
o0pa3oBaTe/IbHON MPOrpaMMbl B 00JIACTH HCKYCCTBA

VYuebnsiii npeaqmer YI10.05.02. Anre6pa otHocutes k [IpenmerHoit obmactu
«Marematuka u wuHpopMmaTuka» OOmE00pa30BaTENPHOTO Y4eOHOTO  IIHKIIA,
peanusyromero (enepanbHblii  TOCYJAapCTBEHHBIN 00pa3oBaTENIbHBIN  CTaHAAPT
OCHOBHOTO 001Iero oOpa3oBaHUsI B paMKaxX HMHTETPHUPOBAHHON 00pa30BaTEbHON
HIporpaMMbl  CpEIHEro MpodecCHOHaIbHOTO 00pa3oBaHUS IO CHEUUATbHOCTH
52.02.01 HUckyccTBO Oaneta

1.3. Hesu u 3a1aum npeaMera — TpeOOBAHUA K Pe3y/JbTATaAM OCBOEHHUS YUeOHOT0
npeaMera

N3yyenue npenmetrHod obnactu «Maremartvka M HHQOpPMATHUKA» JAOJIKHO
o0ecneYuTh:

OCO3HAHUE 3HAYCHUS MATEMAaTUKH U WH()OPMATUKH B MOBCEIHEBHOW JKU3HU
YeJI0BEKa;

dbopMupOBaHUE TIPEACTABICHUA O CONUATBHBIX, KYJIbTYPHBIX U HCTOPUICCKUX
(hakTOpax CTAaHOBJICHUS MaTEMAaTUYECKON HAYKU;

MOHUMAaHUE POJIH HHGOPMAIIMOHHBIX MPOIIECCOB B COBPEMEHHOM MHUPE;

dbopMHpoBaHUE MPEACTABICHUN O MaTeMaTUKE KaK 4acTH OOIIeUeTOBEUYECKOM
KyJbTYpbl, YHUBEPCAIbHOM S3bIKE HAYKH, IO3BOJIAIONIEM OINUCHIBATH M H3y4yaTb
peanbHbIE MPOLIECCHI U SBJICHUA.

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

1)  yMmeHue CBOOOJTHO ONepUpOBaTh HNOHSATUSIMU: MHO>ECTBO,
MOJIMHOXECTBO, OMEpalMi HaJ MHOXXECTBAaMH; YMEHUE HMCIOJIb30BaTh Ipaduueckoe
MIPEJCTABIICHUE MHOXECTB JJIsI OMMCAHUSI PEaJbHBIX MPOLECCOB U SBJICHUMU, MPHU
pEIICHNH 3a7a9 U3 IPYTUX YU4eOHBIX MPEIMETOB;

2) yMeHHuE CBOOOJHO  OMEpHPOBATH  TOHITHUSMHU:  BBICKAa3bIBaHUE,
HMCTUHHOCTH Y JIO)KHOCTh BBICKA3bIBAHUM, OTIEPAIIUU HAJ BHICKA3bIBAHUSMHU, TAOTUIIBI
HMCTUHHOCTH; YMEHUE CTPOUTH BHICKA3bIBAHUS U PACCYKIECHUS HA OCHOBE JIOTUYECKUX
MpaBUJI, peliaTh JOTUYECKHUE 3a/1a4U;

3)  yMmMeHue CBOOOJHO OIEpUPOBATh MOHATUSAMH: rpad, CTENeHb
(BaJIEHTHOCTDB) BEPIIMHBI, CBSI3HBINA Tpad, AepeBO, LMK, IJIAHAPHBINA Trpad; yMeHue
3a/1aBaTh U OMKCHIBAThH I'padbl pa3HbIMU CIIOCOOAMU;

4)  yMeHHe CBOOOJHO  OMNEpUpOBaTH  MOHATUSMH:  YHCIOBOE U
anredpanyeckoe  BbIpaXKe€HUE, anreOpaumyeckas JpoOb, CTENEHb C  LEJbIM
nokasaresieM, apu(pMeTHYeCKUi KBaJIpaTHbIM KOPEHb, KOPEHb HATYpajbHOUW CTENeHU
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OOJIBITIE €AMHUIIBI, CTCTICHh C PAIIMOHAILHBIM MTOKa3aTeNIeM, OJHOYJICH, MHOTOWICH;
YMEHHUE BBINOJIHATh pacyeThl Mo ¢GopmyiaMm, MNpeoOpa3oBaHUs LENbIX, JIPOOHO-
palMOHAIBHBIX BBIPAXKEHUNW U BBIPAXKEHUH C KOPHSAMH; YMEHHE BBIOJIHSTh
npeoOpa3zoBaHusi MHOTOUYJIEHOB, B TOM YHCIIE Pa3I0KEHHE Ha MHOKHUTEIH;

5)  ymeHue CBOOOJTHO OIepUpOBaTh HOHATUSMU: TOKJIECTBO,
TOXJIECTBEHHOE IMpeoOpa3oBaHME, YHCIOBOE PABEHCTBO, YpaBHEHUE C OJHOM
NEepEeMEHHOM, JIMHEMHOE YpaBHEHHE, KBAJI[paTHOE ypaBHEHHE, HEPABEHCTBO; YMEHHUE
pemaTh JUHEHHBIC ¥ KBaJAPATHBIC ypaBHEHUS, IPOOHO-PAIMOHAIBHBIC YPAaBHEHUS C
OJTHOM TIEPEeMEHHOW, CUCTEMbl YpaBHEHWMU, JMHECHHBIC, KBAJApaTHBIE W JIPOOHO-
palMoHaIbHBIC HEPABEHCTBA C OJIHOW TIEPEMEHHOM W WX CHUCTEMBI, yMCHHE
COCTAaBJISITh W PEIIATh YPaBHCHUS, HEPABCHCTBA W WX CHUCTEMBI (B TOM YHCIE C
OTpaHUYCHUSIMU, HAIPUMED, B MEIBIX YUCIIAX) IPHU PEIICHUU MAaTEMAaTUIECKUX 3a]1ad,
3alad W3 JAPYrHX YYeOHBIX TPEAMETOB M PEATbHOW >KU3HHW; yMEHHUE periaTh
ypaBHEHUSI, HEPABEHCTBA U CHUCTEMbl T'pAaPUUYECKUM METOJOM; 3HAKOMCTBO C
YpaBHEHUSIMU U HEPABEHCTBAMHU C MTapaMETPOM;

6)  yMEHHE CBOOOJIHO OINEpUPOBATh MOHITHSIMHU: 3aBUCUMOCTH, (DYHKIIUS,
rpaduk (QYHKIMU, BBIMOJHATh HCCIEIOBaHUE (YHKIMU, YMEHHE CBOOOJIHO
OMEepUpOBaTh TMOHATUSMU: MpsMas MTPONOPIUOHAIBHOCTh, JHMHEHHas (QyHKIMS,
KBajipaTuyHas (QyHKIMA, oOpaTHas MNPONOPLMOHAIBLHOCTh, Mapaboina, runepboa,
KyCOUHO-3aJlJaHHass (PYHKIUS; YMEHUE CTPOUTh Tpadukud (QyHKIUH, BBIIOJHATH
npeoOpa3zoBanus rpaduKoB (PYHKIMH; yMEHUE UCIOJB30BaTh Tpaduku is
MCCJICIOBAHMS TIPOIIECCOB U 3aBUCUMOCTEH; MTPU PEIICHNUHN 3a7a4 U3 APYTUX YIeOHBIX
MPEAMETOB U PEAbHON JKU3HU; YMEHUE BhIpakaTh (DOpMyJiaMu 3aBUCUMOCTU MEXKTY
BEITMYNHAMU;

7)  yMeHue CBOOOIHO ONEPUPOBATH NOHATUSMHU: MOCJIEI0BATEIHLHOCTD,
OTpaHWYCHHAs IIOCJIEeI0BATEILHOCTh, MOHOTOHHO Bo3pacTaromias (yObIBaroIiasi)
MOCJIEIOBATENbHOCTh, apu(MeTHueckass U TeoMeTpuYecKasi MpPOTPECCUr; YMEHHE
ONMKMCHIBATHL M 3aJaBaTh MOCIEAOBATEIbHOCTH, B TOM YHCJIE€ C [OMOUIBIO
PEKYPPEHTHBIX (OpPMYJI; YMEHUE HCIOJIb30BaTh CBOMCTBA MOCIEAOBATEIILHOCTEH,
dbopMysbl CyMMBbI W OOLIEro 4jieHa MpU PEIIeHUH 3aJlay, B TOM YHUCIE 3aJad U3
IPYrUX Y4eOHBIX MPEAMETOB W pealbHOM >KU3HU; 3HAKOMCTBO CO CXOJMMOCTBIO
MOCJIEIOBAaTEIbHOCTEH;  YMEHHME  CYMMHpPOBaTb  OECKOHEUHO  yOBbIBaIOIINE
r€OMETPUUYECKUE MTPOTPECCUM;

8) yMeHme pemarh 3a/a4i pa3HbIX THUIOB, B TOM YHCIIE HA MPOIEHTHI, JOTU U
4acTH, JBIKEHUE, padoTy, IIEHy TOBAPOB M CTOMMOCTH MOKYIIOK W YCIyT, HAJIOTH,
3alayd ¥3 00JIACTH YIpaBJICHUS JHUYHBIMA W CEMEWHBbIMU (DMHAHCAMH; YMCHHE
COCTaBJISITh BBHIPAKEHUSI, YPABHCHHS, HEPABEHCTBA MU CUCTEMBI TI0 YCIIOBHUIO 3aa4H,
MCCJIEIOBATh MOJTYYEHHOE PEIIEHHWE W OIICHWBATh MPABAONOA00HOCTh MOTYyYEHHBIX
PE3yNbTATOB;

9) ymeHue cBOOOJHO OMNEPUPOBATH MOHATUSMU: CTOJIOMKOBBIE M KPYTOBBIE
IuarpaMMbl, TaOJMIbl, CpeHEee 3HAYEHUE, MeJMaHa, HauOoJjbllee W HauMEHbIIee
3HaUYEHHE, paCCEeHBaHUE, pa3Max, JAUCIEPCUs U CTAaHAAPTHOE OTKIOHEHUE YMCIOBOTO
Habopa, CTAaTUCTUYECKHE JaHHbIC, CTATUCTUYECKash YCTOWYMBOCTh, TIPYIIHUPOBKA
JAHHBIX; 3HAKOMCTBO CO CIIy4ailHOM W3MEHUMBOCTBIO B TPHUPOJAEC U OOIIECTBE;
yMEHUE BbIOMpaTh CIOCOO TMPEACTaBICHUS HMH(POPMALUHU, COOTBETCTBYIOIIMIMA
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OpUpoe [JAHHBIX U LEIsIM MCCIEIOBAHUSA, AaHAJIM3UPOBaTh M CPaBHUBATH
CTaTUCTHUYECKUE XapaKTEPUCTUKU YMCIOBBIX HAOOpPOB, B TOM 4YHCJIE MPH PEIICHUU
3aj71a4 U3 APYrux y4eOHBIX MPEAMETOB;

10) ymeHue CBOOOJHO ONEpPUPOBATH TMOHATUSAMH: CIYYalHBIM  OMBIT
(cmyyallHBIA DSKCIIEPUMEHT), JJIEMEHTApHOE CIydailHOe COOBITHE (JIEMEHTAPHBIM
MCXOJl) OIBITA, ClydyalfHOE COOBITHE, YACTOTa M BEPOSITHOCTh CIYYalHOTO COOBITHS,
yCJIOBHAsI BEPOSITHOCTh, HE3aBUCHUMBIE COOBITHSI, IEPEBO CIYYaHOTO SKCIEPUMEHTA;
YMEHHE HaXOAWTh BEPOSTHOCTH COOBITUI B OIBITAX C PABHOBO3MOKHBIMH
AIIEMEHTAPHBIMU COOBITUSIMU; 3HAKOMCTBO C POJIbIO MAJIOBEPOATHBIX U MPAKTUUYECKH
JOCTOBEPHBIX COOBITHI B MPUPOAHBIX U COLIMATBHBIX SIBJICHUSX; YMEHHUE OILICHUBATDH
BEPOATHOCTH COOBITUH U SIBICHUNH B MPUPOJE U OOIIECTBE; YMEHHE BBINOJIHATDH
oTepaly HaJl CIy4alHBIMH COOBITUSMHU, HAXOAUTHb BEPOSITHOCTH COOBITHH, B TOM
quclie ¢ MpuMeHeHueM GopMyl U rpadudecKux cxem (auarpamm Oisepa, rpadoB);
yMEHUE MPUBOAMUTH IMPHUMEPHl CIYYalHBIX BEJIMYMH M HAXOAUTh WX YHCIIOBBIC
XapaKTePUCTHKH; 3HAKOMCTBO C MOHATHEM MaTeMaTHYECKOTO OKMIAHMS CIIyd4aiHOM
BEJIMYMHBI; TPEACTABICHUE O 3aKOHE OOJBIIMX YHCENT M O POJIM 3aKOHA OOJIBIINX
qrces B IPUPOJIE U B COLUAIBHBIX SIBICHUSX;

11) ymenue BbIOMpATh MOAXOASIIUN METOJ AJISl PELICHUs 33a[]auu, IPUBOJIUTH
IpUMEpPbl MAaTEeMaTUYECKUX 3aKOHOMEPHOCTEH B NPUPOAE M OOIIECTBEHHOM KHU3HH,
pacro3HaBaTh IMPOSBICHUE 3aKOHOB MaTeMaTHKU B HCKYCCTBE; YMEHHE OMUCHIBAThH
OTJICJIbHBIC BBIJAIOUINECS PE3YJIbTAThl, MOJYyUYEHHBIE B XOJ€ Pa3BUTHSI MaTeMaTHUKU
KaK HAayKd; MPUBOJUTH NPHUMEPhl MAaTEMaTHYECKUX OTKPBITMM W UX aBTOPOB B
OTEYECTBEHHOU U BCEMUPHOM UCTOPUH.

B pesynbrare ocBoeHHs yueOHOTO MpeaMeTa 00yJaronuiics 10KeH 001aaaTh
00IIMMH KOMIIETEHIMSIMH, BKIIFOYAIOIIUMHU B C€0s1 CHOCOOHOCT:

OK 10. HUcmnonb3oBath B MNpodeCCHOHATIBHONW NEATEIBHOCTH JIMYHOCTHBIE,
MeTarpeIMETHbIC, PEAMETHBIE Pe3yJIbTaThl OCBOCHUSI OCHOBHOM 00pa30BaTEIbHOM
HpOrpaMMbl OCHOBHOT'O 0011ero 00pa3oBaHusl.

1.4. Kosiu4ecTBO 4aCOB HA OCBOEHME Y4eOHOI0 MMpeaMeTa:
MaKCHUMaJIbHOW y4ueOHOI Harpy3ku oOyuvatomierocst — 473 4acoB, B TOM YHCIIE:

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

Buy yueGHol paboThI Obvem uacos
MaxkcumasbHas yueOHasi Harpy3Ka (BCero) 473
OO0s3arenpHas ayAuTOpHas yueOHas Harpy3Ka (BCero) 315
CamocTtosTenpHas paboTa oOy4daromierocs (Bcero) 158
Wrtorosas arrecrarus B popme 3x3ameHa 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
1 2 3 4
3 (7) kaace
Tema 1. Copep:xxanue y4e0HOro MmarepuaJa: 1
Beipakenus, To:xkaecrsa, | 1 YUucnoBble BEIPAKECHUS
YPaBHeHHUA 2 Bripaxkenus ¢ nepeMeHHBIMU 1
3 CpaBHEHMS 3HAUCHUN BBIPAKEHUI 1
4 CBoiicTBa eCTBUN HaJ YMCIaMU 1
5 ToxxnmectBa. ToxxIeCTBEHHBIE MPEOOPa30BaHMUS BEIPAKCHUI. 1 1
6 YpaBHEHME U €r0 KOPHU 1
7 JInHeitHoe ypaBHEHUE C OJTHOW MTEPEMEHHOM. 1
8 Penienue 3a1ad ¢ NOMOILIBIO JTUHEWHBIX YPABHECHMUIA. 1
9 Cpennee apudmeTHuecKoe, pa3Max u MOJa. 1
10 | MeamaHa Kak CTaTUCTUYECKAsl XapaKTEPUCTHKA. 1
IIpakTHYecKHe 3aHATHA
3HAKOMCTBO C TIOHATUSIMH  aireOpandeckoe BbIpaKEHHE, 3HAYCHHE BBIPAKEHUS C
MEPEeMEHHBIMH, 00JIACTh JOMYCTUMBIX 3HAUeHUU. DOpMUPOBAHNE YMEHHSI HAXOAUTh 3HAUCHUE
anredpanvyeckoro BhIpaKEHUsI IPU 3aJaHHBIX 3HAYCHUSX IEPEMEHHBIX; ONpeAeieHuEe 3HAYCHUI
MEPEMEHHBIX, TP KOTOPBIX MMEET CMBICI BBIpAXKEHUE. YMEHUE, UCHOJIb3ysd TOXICCTBEHHBIC
npeoOpa3oBaHMs, pacKphIBaTh CKOOKH, TPYNIUPOBATh 4YHCIA, TPUBOAUTH TOIOOHBIC. 9
Pacnio3HaBaHMe TMHEHHBIX YPABHEHUN C OJHOU NIEPEMEHHOM; PEIICHUE JIMHEUHBIX YPABHEHUN U
yYpaBHEHUM, cBonflIUecs K HUM. PellieHMe TEKCTOBBIX 3ajlad ajaredpanyeckuM Crocodom,
UHTEPIIPETUPOBAHUE  pE3ysbTaTa.  3HAKOMCTBO C  OCHOBHBIMH  CTaTUCTUYECKUMU
XapaKTepUCTHUKaMU- cpeliHee apudmMeTnyeckoe, pasMax, MoJa, YHOPSAOYCHHBIH psll, YMEHUE
WX HaXOJUTh U UCIOJIb30BaTh JJIs aHAJIU3a JAHHBIX B HECJIOKHBIX CUTYALIHSIX.
KonTpoabsnas padora Nel. ToxnecTrBeHHbIe MPeo0pa3oBaHUs BbIPAKEHHH. )
KontpoabHas pabora Ne2. J/InneliHoe ypaBHeHHe C 0OHOM NepeMEeHHOM.
Camocmoamenvnaa paboma odyuaouguxcs
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 1.3 Ne80, 82, 85
m. 3, Ne 49, 51, 53 (), 67,69 T1.3 Ne72,74,81 C-6,Ne 1,2,3 (JIM)




1.3Ne83,85 I1.5Ne91,93,103 C-7, Ne 3 (a, 6, B), 3 (a, 6), 5 (a, 6), 6 (a, 6), 7 (a, 6) (IM)
m.5Ne108,108. T1.1-5 TL.6Ne117,120(a, 1),123 C-8, Ne 1 (a, 6, 8):C-9, Ne 1 (a, 6), 2(1,2,3),3(JIM)
1.7Ne128(a,r),132(a,6) T1.8, Ne133(a, 6),146,150

m.9Ne167,169,170. TL9Ne172,178. T1.10,Ne187,190,191 T19-10.

Tema 2.
DOyHKUMU

Copep:xxanue y4e0HOro MmarepuaJa:

l. Uro takoe QyHKIHSL.

Breruncnenne 3nadenuit hyaknuii mo hopmyse, a. 10,11

I'paduk ¢pynkuuu, .12

[Ipsimast mponopIMOHAIBHOCTB, 11.14

Al Bl Rl I

B3anMHoe pacnonoxxenne rpaduKoB JIMHEWHBIX (DYHKITUH.

6. Jluneiinas GpyHkims u ee rpaduk, n.13

[UNN (VNI U [N —

IIpakTnyeckue 3aHsATHS

3HaKOMCTBO C TIOHSATHSIMM He3aBUCHMasi IepeMEHHas (apryMeHT), 3aBHCHMAasi IepeMEHHas
(byakumst), QyHKIIMOHATBHAS 3aBUCUMOCTh, (PYHKIHS, 00JIACTH OMPEETICHHUS, MHOMKECTBO
3HaYeHUU. Bpruncnenne (yHKIMOHATBHBIX 3aBHCUMOCTEH Tpa(UKOB pealbHBIX CHUTYaIHii;
omnpeneneHue no rpaduxky GyHKIUU 001acTh ONMpeneIeHUs U MHOKECTBO 3HaueHu. OCBOCHHUE
croco0oB 3a1aHus (YHKIMM, HAXOXKICHWE 3HAa4eHUs (QYHKIMU MO TrpaduKy ¥ MO 3aJaHHON
dbopmyrne. DopMHpOBaHHE YMEHUH COCTaBISATH TaOMWIBI 3HAYCHHWH; CTPOUTH T'papuKu
peabHBIX CHTyallui Ha KOOPAWHATHOHM IUIOCKOCTH. Pacro3HaBanue nuHeHHOW (QyHKIMM U ee
rpaduka.

KontpoabHnas padora Ne3. JInneiinasa gyHkuus U ee rpaduk.

Camocmoamenvnaa padboma odyuaouguxcs

1.12,Ne259,265,266. C-12,Nel(1), 2, 3(1) (AM) I1.13, Ne267,268. I1.13,Ne286,288,290
11.14,N0292,294 11.14,Ne299,300,304. I1.14,Ne306 I1.15,Ne312,356.
n.15,315,318,330 I1.15,Ne3320,326,334,337. 1115,Ne369

55

Tema 3.
CreneHb ¢ HATYPAJIbHBIM
noKasarejieM

Conep:kaHue y4e0HOT0 MaTepHAaJia:

OmnpeneneHne CTENeHH ¢ HaTypaJIbHBIM IOKa3aTelleM

YMHOXKEHHE U JEJIEHUE CTENEHEN

BOSBGI[GHI/IG B CTCIICHBb IMMPOMU3BCACHUA U CTCIICHU

OnHOYJIEH U €r0 CTaHAAPTHBIN BUJT

VYMHOXEHHE OQHOWIEHOB. Bo3BeneHe ofHOWIEHA B CTENEHD

DyHKIUS y=X2, U ee Tpadux

A R Rl Rl I

OyHKIMSA y=X> 1 ee rpaduk

IIpakTnyeckune 3aHsATHS

g e e el Y e N




[IpuMeHeHre OCHOBHBIX CBOMCTB CTETECHEH sl TpeoOpa30BaHusl alreOpanvdecKux BhIPaKCHUH;
BBIYKCIICHUE 3HAYEHHUM BBIPAKECHHUM, colepkalux creneHd. PopMHUpOBaHHE YMEHMM
(opMynHupoBaTh, 3alMChIBaTh B CUMBOJINYECKOH (popMe M 0OOCHOBBIBaTh CBOMCTBA CTENEHU C
HaTypaJIbHbIM IOKa3areneM. [IpuBeneHne OIHOUYIEHOB K CTaHAAPTHOMY BHY, BBIIIOJHEHUE
JJIEMEHTApHBIX 3HAKOBO-CUMBOJIMYECKHUX JCWCTBHUM; OCBOCHHE IPHUHLMIA YMHOXCHHS
OJTHOWJIEHA Ha OJHOYICH. 3HAKOMCTBO C OCHOBHOM KBaJpaTHUHOW (yHKUIMEH BUIA y=X> U
KyOm4ecKkoi mapabosoit y=x3, coctaBiieHHe TabIuIl 3HAYCHH; TOCTPOSHNE U YTeHUE rpaduKOB
CTETIEHHBIX (PYHKITHII.

KonTpoabHnas padora Ne4. CteneHb ¢ HATYpaJIbHBIM MOKa3aTeJeM.

Camocmoamenvnas paboma odyuarouuxcs

1. 18, Ne 385 (a-B), 388 (a-T), 393,401 (a) 1. 19, Ne 404, 406,415, 416 (a-B), 423
m. 19, Ned10 (a-8), 417 (a, B, 1), 420 (a, B), 426 1. 20, Ne 429, 432, 436 (a, 1, ¢), 437 (a, B, 1),

m. 20, Ne 438, 442,444, 454 1. 21, Ne 458, 460 (a), 464, 466 (a) n. 22, Ne468 (a, 6), 469 (a-B), 0
472,481 m. 23, m. 22, Noe 477, 474 (a, 6), 480 (a-r), 482 Ne 485, 487 (a, 6), 497 (a, 6), 498 1. 23,
Ne 489, 490 (a, B), 493(B), 494(a), 499

Tema 4. Conepxanue y4eOHOro MaTepuaa: 1

MHoro4/1eHbl 1. MHOroO4JIEeH M €ro CTaHIAPTHBIA BU]]
2. | CioxeHue U BBIYUTAHHE MHOTOYJIEHOB 1
3. | YMHOXeHHE OJTHOWIEHAa HA MHOTOWICH 1
4. BriHeceHne 001mero MHOXHUTEINSA 32 CKOOKU 1
5. | YMHOXEHHEe MHOTOYIEHA HA MHOTOWIEH 1
6. | Paznoxxenne MHOTOUYWIEHA HA MHOXUTEIN CIIOCOOOM IPYIIITHPOBKHU 1
IIpakTHYecKHe 3aHATHA
YMeHue pacrno3HaBaTb MHOTOYJICH, BBINOJIHEHHE IEUCTBUNH C MHOTOWIEHAMHU; IpPUBEJICHUE
MHOTOWIEHAa K CTaHJIapTHOMY BHAY, MOHMMAaHHUE BO3MOXXHOCTU PaA3JIOKEHUST HA MHOXKUTEIH, 7
IPEJICTAaBICHUE KBAJPaTHOIO TpEeXWieHa B BHJE MPOU3BEICHUS JIMHEHHBIX MHOMXHUTENEH.
3nakoMcTBO ¢ onepanueii «Crnoco0d TPyNMUPOBKUA IS PA3NIOKCHHS MHOTOUYICHOB» U
PUMEHEHHE €€ Ha MTPaKTHKE.
KonTpoasHnas padora NeS.Ciio:xeHne M BBIYUTAHHE MHOTOYJIEHOB. 2
KonTpoJsbHasi pabora Ne6. YMHOKeHHE 0JHOWICHA HA MHOTO'4WIEH.
Camocmoamenvnana padboma odyuaouuxcs
m. 25, Ne568 (a, 6), 570 (a, 6), 572,582 1. 26, Ne 586, 587 (a-B), 592, 596, 611(a) 75

1. 26, Ne 603, 605 (a-B), 607,611(6), 612 . 27,. Ne615, 617 (a-B), 618 (a, 6), 630 (a-B), 650 (a)
. 27, Ne624 (a, 6), 631 (a, 6), 635 (a-B), 637 (a, 6), 652




. 28, Ne656, 659, 660 (a, 6), 673 . 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,
8),712 (a, B),719; 1. 30, Ne711 (a-1), 713(a), 715(a), 720(a); 1. 29, Ne 687 (a-B), 690 (a), 697 (a,
6), 705; . 30, Ne714 (a), 716 (a, 6), 720 (6), 753

Tema S.
DopMy.JIbI COKPALLIEHHOI'0
YMHOKEHHA

Copep:xxanue y4e0HOro MmarepuaJa:

1. | Bo3BeneHue B KBaApaT CyMMBbI M Pa3HOCTH JBYX BbIpakeHHil, 11.31

2. | Bo3Benenue B Ky0 CyMMBI pa3HOCTH JIBYX BBIPAKEHUU

3. | Pa3noxeHne Ha MHOKUTENH C TIOMOIIBbIO OPMYIT KBaJpaTa CyMMBI M KBaJjpara pa3HOCTH,
.32

YMHOKEHHE Pa3HOCTHU ABYX BBIPAKEHUH HA UX CYMMY, 11.13

PasnoxxeHne pa3HOCTH KBaJpaToOB HA MHOXUTENN, 11.34

Al Rl B

[TpeoOpazoBaHme 11€0TO BEIPAKCHUSI B MHOTOWICH, 11.36

7. | llpuMeHeHue pa3IuyHbIX CIOCOOOB I PA3JIOKEHHs] HA MHOXKHUTENH, 11.37

IIpakTnyeckue 3aHsATHS

3HaKOMCTBO C OCHOBHBIMH (POpPMYJIaMH COKPAIIEHHOTO YMHOXEHHs:(a+-B)*=a’+-2aB+s2.;(a+-
B)*=a’+-3a’B+3aB*+-B> ; (a-B)(atB)=a®-B* ;a*+B’=(at+B)(a’-aB+B?).DopmMupoBaHNE HABBIKOB
OPUMEHEHUS JaHHBIX (OpPMYNT TMpU pEIICHWH YIPaXHEHWH, aHalu3 W MpPeACTaBICHUE
MHOTOYJICHA B BUJIE TPOU3BEACHUS JIMHEHHBIX MHOKUTENEH. [[puMeHeHre MoMy4eHHbIX 3HAaHUH
JUTSI IPe0oOpa30BaHM LEJIBIX BRIPAXKEHU B MHOTOWIeH. OCBOCGHUE PA3IMYHBIX PeoOpazoBaHuit
LENbIX BBIPAKCHUNM IpPU pPEIICHWH YpaBHEHUH, IOKa3aTelbCTBE TOXKJIECTB, B 3ajJayax Ha
JEIUMOCTb. AHAJIN3 MHOTOYJIEHA U PACMO3HAHUE BO3MOXHOCTH MPUMEHEHHUS! TOTO WU WHOTO
IpreMa pa3iokKeHHs €ro Ha JMHEHHbIE MHOKHUTEIH.

KonTpoubnasi padora Ne7.@opMyJibl COKPALIEHHOT0 YMHOKEHHS.
KonTpoabsnas padora Ne§. IlpeoOpa3oBanue neabiX BbIpasKeHHI.

Camocmoamenvnas paboma odyuarouuxcs

.32, Ne 800, 804, 807, 816, 831

.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 (8), 851, 852 (a-B)

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

.37, Ne 919 (a), 920 (a, 6), 922,930 1. 38, Ne 934 (a-B), 935 (a, B), 938 (a, 6), 940, 954 (a)
1. 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)

92833934394

TeMma 6.

Conep:kaHue y4eOHOT0 MaTepHAaJia:
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Cucrembl JIMHEHHBIX 1. | JIuneliHOE ypaBHEHHE C JBYMs IEPEMEHHBIMU, 11.39

YPABHeHMit 2. | I'pacduk nuHEHHOTO YpaBHEHUs C IByMs epeMeHHbIMH, 11.40 1
3. | CucTeMbl IMHEWHBIX YPABHEHHH C ABYMS IEPEMEHHBIMH, 11.4 1 1
4. | Cnoco0 moacTaHOBKH, 11.42 1
5. | Cnocob cnoxxeHus 1
6. | Pemenue 3aga4y ¢ NOMOIIBIO CUCTEM ypaBHEHUH, 11.43,44 2
IIpakTHYecKHe 3aHATHA
OcBoeHne ypaBHEHHI BuIa ax+By=c, MOCTpOeHHE Tpaduka 3TOr0 ypaBHEHUS, ONpeiesieHue
SIBJISIETCS JI TIapa YMCEN PEIICHUEM JaHHOTO YPaBHEHUS C ABYMs IEPEMEHHBIMU, HAX0XKICHUE
HeabIX  pemeHuil myrem  nepebopa. Mcmonb3oBanume — (QyHKIIMOHAIBHO-TpauIecKoro
NpeACTaBICHUs Ul pPEUICHUS W UCCIEAOBaHMS CHUCTeM YypaBHeHHWiH. Pernenue cucrem 9
YpaBHEHUH C ABYMS MEPEMEHHBIMH CIIOCOOOM IMOACTaHOBKH M CIIOCOOOM ciokeHus. OcBoeHue
MaTeMaTHYECKOM MOJEIH MPHU PEUICHUH are0pandecKux 3a7a4d ¢ ITOMOIIBIO CUCTEM JTMHEWHBIX
YpaBHEHUU C ABYMs IEPEMEHHBIMH, PEIICHHE TEKCTOBBIX 3aJad IEepPeX0J0M OT CJIOBECHOI
(OpMyYIHPOBKH yCIOBHUS K anredpanyecKoil MOAETH MyTeM COCTABJICHUS CHCTEMbl YpaBHEHHUI;
MHTEPIIPETAlNs PE3YIbTaTOB.
KontpoabHas pabora Ne9. Pemienne cucreM JTHHEHHBIX YPABHEHHUI. 1
Camocmoamenvnana paboma odyuaouguxcs
I1.39, 40, 41,42,43 .44 85
1028,1030,1033,1035,1044,1038,1039,1041,1043,1048,1049,1051,1052,1054,10571058,1059,1 ’
065,1066,1069,1070,1072,1074,1075,1080,1083,1084,1095,1085,1087,1089

IloBTOpEHME H Copep:xxanue y4eOHOro MmarepuaJa: 1

CHCTeMATH3aLHA 1. | JIuneliHble ypaBHEHUS C OJHON IEPEMEHHOMN

y4e0HOro MaTepuasa 2. | Cucrembl TMHENHBIX YPaBHEHUH C ABYMS IEPEMEHHBIMU 1

Kypca airedpbl 7 kiaacea. | 3. | Jluneiinas yHkims u ee rpadhux 1
4. | Crenenb ¢ HaTypaJdbHbIM NoKa3zaTeseM. OHOUICHbI 1
5. MHorowieHbsl ¥ J€HCTBUA C HUMU 1
6. | @opMyJIbl COKpPAIIEHHOTO YMHOXKEHHUS 1
7. | Ypok 00001meHns u cucTeMaTh3aliys U3y4eHHOTO MaTepraia 1
IIpakTnyeckue 3aHATHS
AKTyanu3aiysi HaBbIKOB MIEPEBO/Ia MATEMAaTHUECKUX CUMBOJIOB; COCTaBIEHNUE MaTEMAaTHYECKIX
MOJIeJIel; TOCTPOCHHE rPauKOB JIEMEHTAPHBIX (DYHKIIMI M ONMMCAHUE UX CBOMCTB; PEIICHUE 4

CUCTEM JBYX JIMHEWHBIX YPAaBHEHUH C OJJHOW U ABYMS IIEPEMEHHBIMU; ONIPEAEICHUE CTEIIEHU U
1oKa3areJsi; IpoBeJeHne apu(pMETUYECKHX Ollepaluil HaJl IpeoOpa3oBaHUIMU OJJHOWICHOB U
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MHOTOYJICHOB; IPUMEHEHHE (DOPMYIT COKPAILIEHHOTO YMHOKEHUS I Pa3I0kKEeHUs] MHOTOWIEeHa
Ha JIMHEHHBIE MHOXKUTEJM C IIOMOIIHI0O OCHOBHBIX ONEPALIHil.

KoHTposibHBIH yPOK

KonTtpoJuabsHas padora Nel( 3a kypc anaredpsl 7 kiaacca

Camocmoamenvnaa paboma odyuaouguxcs

Ne 240 a, 6. 241a, 6. 243a, 6 244 a, 237,249,250,252,223,361a,365,3726,
1,353,533,537,542,545,547
763,752,754,778,782,967,969,980,981,983,992,

6,5

4 (8) kaacce

Tema 1.
PammonasibHbIe 1poou 1
HX CBOIiCTBA.

Coneprxanue yue0HOr0 MaTepHaJa:

OOBIKHOBEHHBIE APOOH, IEHCTBHS C OOBIKHOBEHHBIMU APOOSMU

[a—

PaI_II/IOHa.HBHBIe BBIPAXKCHUSA

OcHoBHOE CBOMCTBO poOu. CokparieHue aApooeii.

CrnokeHue U BEIYUTaHHUE I[pOGGﬁ C OJMHAKOBBIMH 3HAMCHATCIAMU

CrnoxeHue ¥ BeIYUTaHHE Jpobeil ¢ pa3HbIMU 3HAMEHATEISIMU

YMHOXeHue apooeii. Bo3BeneHne B CTETCHb.

Jlenenue npobGeit

[IpeoOpazoBanne paloOHaIbHBIX BRIPAKCHHUI

10| 00| | o || s | w1 | —

. OynHk1us y=K/X 1 ee rpaduk. [lonroroBka K KOHTPOJIBHON paboTe

NG NG Y) [T QU UNI U U N

IIpakTnyeckue 3aHATHS

3HAaKOMCTBO C MOHATHUSAMHU JPOOHBIC BBIPAXKECHUS, YHCIUTEIh U 3HAMEHATENb alre0pandeckoi
IpoOu, 00JIaCTh TOMYCTUMBIX 3Ha4YeHUI. DOopMIpOBaHNE YMEHHI pacIio3HABaTh PaIllHOHAIBHBIC
IpoOu; HAXOAWUTh OOJIACTh JOMYCTHMBIX 3HAYCHHH NEPEMEHHOH B ApoOH, 3HAKOMCTBO C
OCHOBHBIM CBOMCTBOM pallMOHAIBLHON JpOOH, MPUMEHEHHE €T0 MPpHU MpeoOpa3oBaHuU Ipodel 1
UX COKpAIllEeHWUH, TOXJICCTBEHHOE MpeoOpa3oBaHUE paIlMOHAIBHBIX 1pooOeil. [TproOperenue
HaBBIKOB CJIOKCHHMSI W BBIYUTAHHUS DPAlUOHAIBHBIX JpoOel C OJWHAKOBHIMH W pa3HBIMHU
3HaMEHATeJsIMM, TPUBEACHUE DPAlMOHATIBHBIX JApoOeil Kk obmemy 3HameHaTento. OcBOoeHHE
QITOPUTMOB YMHOKEHHsSI M JICJICHUSI PAalMOHAIBHBIX IpoOed, BO3BEACHUS APOOU B CTETICHB.
OTtpaboTKa HABBHIKOB MPUMEHEHUS MPE0oOPa30BaHUM pallMOHATBHBIX BBIPAXKECHUHN IS peIIeHUs
3amay. 3HAKOMCTBO CO CBOMCTBaMH (YHKIIMU; CBOWCTBaMHU Kod(dduimenta oOpaTHOM
nponopuroHaIbHOCTH «K», mocTpoeHne rpagukoB ApoOHO-pallMOHATIBHBIX ()YHKIIUH.

12

KonTpoasnas padora Nel.PaunonanbHbie 1po0M U MX CBOMCTBA.
KontpoabHnas padora Ne2.IlpeoOpazoBaHue pallMOHAJbHBIX BbIPAKEHHI.

Camocmoamenvnasa paboma odyuarouuxcs

12
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T.1, 11 2, 13, 114, T15, 116, I1.7, 1.8, 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(z, B), 78,80,83,86(8, 1), 92,97,99(a),100,110,113,117,120((a,
B), 128, 133, 135, 138, 141, 142, 156(a, 6), 159, 237(a, 6), 161, 164, 3217(a, 6), 164, 3217(a, 6)
173,179,208,217(a - 1),237(a, 6)

Tema 2.
KBanpatHbie kopHn

Copep:xxanue y4eO0HOro MmarepuaJa:

1
1. PanmonanpHble yncna.
2. WppannoHasibHbie yncia. 1
3. Apudmernueckuil KBaJpaTHBII KOPEHb, KBaJPAaTHbIE KOPHH. 1
4. YpaBHenue x*=a 1
5. Haxosxienne npuOIMmKeHHBIX 3HAaYCHUH KBaIPATHOTO KOPHS 1
6. dynxuus y=VX 1 ee rpadux 1
7. KBagpatuplii KOpeHb U3 MPOU3BEACHHS U 1pOOH 1
8. KBaznpaTHbIil KOPEHb U3 CTENEHU 1
9. BriHeceHne MHOKUTENS U3 MO 3HAKA KOPHSA 1
10. | IIpeoOpa3oBaHue BBIpAXKEHUN, COAECPIKAIIMX KBAAPATHbIE KOPHU 1
IIpakTHYecKHe 3aHATHA
OcBoeHME CHMBOJIOB MAaT€MaTHYECKOrO S3bIKa M COOTHOUIEHHSI MEXKIY STUMH CHMBOJAMHU.
3HAKOMCTBO C TIOHATHEM HPPANHOHAIBHBIE YHCIA, apuPMETHUYCCKHA KBaJPATHBIA KOPEHb.
OcBoeHne CBOMCTB apr(METUUECKOTO KBaIpaTHOTO KOPHS: MPOU3BEICHUS M YaCTHOTO (ZIpo0u),
MPUMEHEHUE 3TUX CBOMCTB AJIs YIPOIICHHS BBIPAXXCHUI U BBIYHCICHUS KOPHEH. 3HAKOMCTBO C 4
OCHOBHBIMH CBOJCTBaMH U TpaduKoM (YHKIHH BHAA y=VX, [OCTPOCHHE rpaUKOB ITOM
¢ynkuuu. OcBOGHHE OIEpaluil M0 H3BJICUYEHUIO apU(PMETHYECKOrO KBAJAPATHOTO KOPHS,
orepaluy BBIHECEHMS] M BHECEHUS MHOXHUTEIS MO 3HAaK KOpHs, NpeoOpa3oBaHuE
paIlMOHANIFHBIX BBIPAKEHUH, COJEpIKAIINX KBagpaTHbIE KOPHHU, TNPUMEHEHHE OCHOBHBIX
CBOMCTB apru(METHUECKOT0 KBaAPATHOTO KOPHSI.
KonTtpoabHnas pabdora Ne3.KBaapaTHble KOpHH.
KonrTpoasnasa padoraNed.IlpeoOpazoBanue BbIPpAKEHUH, COAEPKAIMX KBaJAPaTHbIE 2
KOPHH.
Camocmoamenvnaa paboma odyuaouuxcs
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.
KBanpatHble ypaBHeHus1

Copep:xxanue y4e0HOro MmarepuaJa:

l. | Omnpenenenne KBaJpaTHOro ypaBHeHus. HenosHble KBagpaTHBIE ypaBHEHMSL.

13



Pemenue kBagpaTHBIX ypaBHEHUH 110 (hOpMYyIIE.

Pemrenne 3a1a4 ¢ HOMOIIBIO KBAIPAaTHBIX YPAaBHEHUM.

Teopema Buera

Pemienue 1poOHBIX pallMOHAIBHBIX YPaBHEHUH

o[ w1

Pemenue 3a1a4 ¢ MOMOIIBIO pallMOHATIbHBIX YpaBHEHHM

NN — =D

HpaKaneCRne 3aHATHA

3HAKOMCTBO C MOHSATHSAMHM KBaJpaTHOE ypaBHEHHUE, NPUBEJECHHOE KBAaJpaTHOE YpPaBHEHHE, HE
IIPUBEJCHHOE KBAJIPaTHOE YpaBHEHHUE, IIOJIHOE U HEMOJIHOE KBaJpaTHOE ypaBHEeHHE. OCBOCHHE
pa3IMYHBIX CIIOCOOOB PpEIICHUS ITUX YPaBHEHUH, 3HAKOMCTBO C TOHSATHEM IHUCKPUMHUHAHT
KBaJIpaTHOTO ypaBHEHHs, ¢ (popmynamu Ui HAXOXACHUS KOpHEW KBaJpaTHOTO YpaBHEHUS U
QITOPUTMOM DPELIEHUS KBAAPAaTHOro ypaBHEHUs. OCBOEHUE MAaTEMaTUUYECKOW MOJENN PELICHUS
3a/lady Ha COCTAaBJICHHE KBAJPATHOIO YPaBHEHHUs, PEIICHHE TEKCTOBBIX 3aJ1a4 Ha HAXOXKICHHUE
KOPHEW KBaJIpaTHOT'O YPAaBHEHHUs, COCTABJIEHHOIO 10 YCJIOBHUIO 3a/1a4H.

11

KonTpoabHasi padora NeS.Pemenne kBaaipaTHbIX YyPaABHEHUI.
KonTtpoabHas padora Ne6.Pemenne 3a1a4 ¢ noMOIbI0 PAMOHAJBHBIX YPaBHEHHIA.

Camocmoamenvnaa paboma odyuaouguxcs

11,19,20,21,22,23,24,25,26,26. NeNe 507,51 1(a, 6),511(8, 1),514(a-B),526,529,536(a-8),540(a-B)
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

11

Tema 4.
Yuci10Bble HEPAaBEHCTBA

Copep:xxanue y4e0HOro MmarepuaJa:

UuciioBble HEPABEHCTBA

CBoMCTBa YHCIIOBBIX HEPABEHCTB

Crnoxenue u YMHOXCHHUC YHUCJIOBBIX HCPABCHCTB

[TorpentHoCcTh U TOYHOCTH MPUOIINKEHUS

[Tepecedyenne n 00beAMHEHNE MHOXKECTB

YuciioBbIe TPOMEKYTKH

Pemienue HepaBeHCTB € OJTHOW MEPEMEHHON

IR IS

Pemenue cucrem HCPABCHCTB C OI[HOI/I HepeMeHHOI/I

[N U NN U U U NS

HpaKaneCRne 3aHATHA

3HAaKOMCTBO C TOHSTHEM YHCIOBOE HEPABEHCTBO, C OCHOBHBIMM CBOMCTBAMHU YHCIJIOBBIX
HEPABEHCTB, (OPMYITUPOBKA CBOMCTB YHCIOBBIX HEPABEHCTB C WILTIOCTPALUEH MX HA YUCIOBOMN
OpsIMOM;  JTOKa3aTeNbCTBO HEPABEHCTB anreOpanueckuM myreM. (OCBOEHHE alropuTMma
YMHOXEHHUSI HEPAaBEHCTBA HA IMOJIOKHUTEIHFHOE M OTPHUIATEIHHOE YHUCIIO, O0yYeHHUE PEIICHHUIO
YHCJIOBBIX HEPAaBEHCTB M HM300pa)K€HUE PENICHMs] HEPaBEHCTBA CXEMAaTHUECKH Ha YHMCIOBOMN
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OpsAMOM. 3HAKOMCTBO C HOHATUSAMHU MNPHOIMKEHHOE 3HAYEHHME YNCHa; NpUONIMKEHUEe 10
HEeoCTaTKy (M30BITKY), OKPYIJICHHWE YHWCIA, MOTPEHIHOCTH MPHUOIMKEHHUS OTHOCHTENbHAs U
a0COJIIOTHAsT TOTPEIIHOCTh NPUOIMKEHUS. 3HAKOMCTBO C IOHATHEM CHCTEMa JIMHEWHBIX
HEPABEHCTB, PEIIEHUE CUCTEMBl HEPABEHCTB; AJTOPUTM PEIICHHUS CUCTEM HEPABEHCTB IYyTEM
HaXO0XJICHUs Iapbl TOYCK - PEIICHUS CUCTEMbI HEPABEHCTB.

KonTpouabsHnas pabora Ne7.CBoiicTBa YHCJIOBBIX HEPABEHCTB.
KonTpoabHnas padoraNe 8.Pemmenne HepaBeHCTB M CHCTEM HEPABEHCTB.

Camocmoamenvnas paboma odyuarouuxcs

I1. 27,28,29,30,31,32, NeNe 711,716(a, 0),726,734(a-B),740,742,746,744,745,734(a-B),740,
751,759,755,760,847,862,766,770,775(a, 0),785(a-1),789,791,793,819,822,834,842,824,
819,822,

9,5

Tema 5.

Crenens ¢ HeJbIM
moKa3arejieM. JJIeMEHThI
CTATHCTHKH

Cojep:kaHue y4e0HOT0 MaTepHAaJia:

OnpeneneHHe CTCIICHU C ICJIBIM OTPULATCIIbHBIM ITOKA3aTCJIIEM

CBolicTBa CTEIEHH C IIEIBIM ITOKa3aTeJIeM

CraHapTHBIM BUJT YKcTa. 3aUCh MPUOIIKESHHBIX 3HAYCHUN U NeWCTBUS HAJl HUMHU.

COop u rpynmnupoBKa CTAaTUCTUYECKUX JaHHBIX

IENISIISIES

. HarmnsiiHoe mpeacTaBieHne CTaTUCTHYECKOW HHPOPMauu

(NG [ U

IIpakTnyeckue 3aHsATHS

3HAKOMCTBO C OCHOBHBIMH CBOWCTBAMHU CTENEHHM C LEJIbIM OTPULIATENIBHBIM I10KA3aTeleM,
(GopMynupoBaHUE €€ ONpeeNeHHs U 3aliCh B CUMBOJIMYECKON (opMe; MPUMEHEHUE CBOUCTB
CTETEHU Ul MpeoOpa3oBaHUsl BBIpAKEHUH W BhIYMCICHHH. OCBOEHHE OCHOBHBIX IMOHSTHI:
JJIEMEHTOB CTaTHCTUKHU, CTATUCTHKA B c(epe IesATeIbHOCTH, YMEHHE JelaTh BHIOOPOUYHBIE
UCCIICIOBaHMSI YHCEN; OCYIIECTBIISTh CIIy4aifHYIO0 BEIOOPKY YMCIOBOTO PsJa.

KonTposabHas padora Ne9 Crenenn ¢ mesibIM OTPUIATEIbLHBIM NOKA3aTeJIeM.

Camocmoamenvnaa 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
987,989,1008,1009,1034,1035

6,5

IloBTOpEHHE U
cHcTeMaTH3alMs
y4e0HOro Marepuasa
Kypca ajireopbl 8 kiacca

Conep:kaHue y4eOHOT0 MaTepHaJia:

1. PanmonansHbie 1poOu U IEHCTBUS HAJl HUMA

2. ITpeoOpa3oBaHue BBIPAKEHUN, COACPIKAIIMX KOPHH

3. KBanpaTHbie ypaBHEeHUS

4. O6o0maromuii ypok

IIpakTHYecKHe 3aHATHA

AKTyanu3anusi HaBbIKOB NPHUMEHEHHUS Ha IMPAKTUKE U B pPEAIbHON JKU3HMU Ui OOBSCHEHUS

15



OKpYKaIOIIMX BEIICH BECh TEOPETUUECKUH MaTepuall, M3yYEeHHbIH B 8 Kiacce; MOCTPOCHUE U
yreHue TpapukoB (YHKIUH; pelieHue JMHEHHbIX W KBaJpaTHBIX YpaBHEHHH, pelIeHHE
TEKCTOBBIX 3a7a4, C UCIOJIb30BAHUEM PEAJIbHBIX XM3HEHHBIX CUTYyallWi; PEIICHUE JIMHEHHBIX
HEpaBEHCTBA rpa)UUeCKUM U aHATUTHYECKUM IYTEM; PEIICHUE CUCTEM JINHEHHBIX HEPABEHCTB;
IIPYMEHEHHE NIOJyYEHHBIX 3HAHUHI HA TPAKTHUKE.

KoHTpoJbHBII ypOK

KonTpoasnas padora Nel( 3a kypce anredpsl 8 kiacca

Camocmoamenvnas 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 MmarepuaJa:
v 2
KBanparnunas pynkmms | 1 @Oynkimsa. O6acTh onpeneneHns 1 006JacTh 3HaAYeHUH QYHKIUU

2 CaoiicTBa GyHKITUN 2
3 KBazpaTHblil TpEX4IEH U €0 KOPHU 1
4. Paznoxxenne KBaJipaTHOro TPEXUIECHA 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 OyHKuus y = X" 1
9. Kopens n-if crenenu 1
10. CreneHsb ¢ pallMOHAJIbHBIM [10KA3aTEIEM 1
IIpakTnyeckue 3aHATHS
AxTyanu3zanus TOHATHS (YHKIHH W APYrod (yHKIHOHATHHOW TEPMHHOJIOTHH; HAXOXKICHUE
3HAUYCHUM (PYHKIUH, 3aJlaHHBIX (OPMYIION, TaOmuIeH, TpaduKoM; peleHre 0OpaTHOW 3a/1auu.
HaxoxneHne KopHel KBaJpaTHOTO TPEXWIEHa M YMEHHUE PACKIAJbIBaTh €ro Ha MHOXKHUTEIH. 6
[Toctpoenue rpaduka KBagpaTHUHOW (YHKIIMH, HAXOXIEHHE IO TpaduKy MTPOMEKXYTKOB
BO3pacTaHUsd M YObIBaHMA (DYHKIMH, MPOMEKYTKOB 3HAKOIIOCTOSIHCTBA, HAWOOJBIIErO U
HAaWMEHBIIIETO 3HAYCHUH (YHKIIUH, BHIYMCIICHHE KOPHEH N-i1 CTeneH (HECTIOKHBIX 3aJaHui)
KonrTpoabnasa padoraNel.@ynkuuu uW ux cBoiictBa. KBagparuuyHblii TpexwiieH. 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 11

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

Tema 2.

Copep:xxanue y4e0HOro MmarepuaJa:

YpaBHenus u 1. | llemoe ypaBHEHHE U €T0 KOPHU !
HEPaBEHCTBA € OHOM 2. | YpaBHeHus, NpUBOJMMbBIE K KBaIpaTHBIM 1
nepeMeHHOon 3. | JIpoGHbIe paniMoHaNIbHBIE YPABHEHHS 2
4. | Pemienus HEpaBEeHCTB BTOPOM CTENEHU C OJJHON NEPEMEHHOMN 1
5. | Pemenne HepaBEHCTB METOJIOM HHTEPBAJIOB 1
6. | O6ob6maromuil ypok «YpaBHEHHUsI U HEPABEHCTBA C OJTHOW NEPEMEHHOI» 1
IIpakTnyeckue 3aHsATHS
3HAKOMCTBO C IIOHSATHEM LIE€JOr0 PalMOHAIBHOIO YpPaBHEHUS U €ro CTENEHH, NpUeMaMu
HaxXOXXJICHUs MPUOIMKCHHBIX 3HAUYCHWN KOpHEW. PemeHune ypaBHEHMI TpeThei M YeTBEpPTOM
CTENEHM C OJHUM HEU3BECTHBIM C ITOMOLIBIO PA3I0KEHHUSI HA MHOXKUTEIN, METOJIOM BBEIACHUS
BCIIOMOTATeNIbHON TiepeMeHHOM. OCBOeHUE pelnieHus APOOHBIX PaAIMOHAIBHBIX YpPaBHEHUU C 6
npUMEHeHHEM (OPMYJI COKPAIIEHHOTO YMHOXKEHHSI U Pa3IokKEeHUs KBaJPaTHOrO TpexwieHa Ha
MHOKUTEJIM. 3HAKOMCTBO C HEpPABEHCTBAMU BTOPOM CTENEHU C OJHOW MEPEMEHHOW U
NpUMEHEHHE TpapUuecKoro MpPEACTaBICHHUS Uil pEUICHHWs HEPaBEHCTB BTOPOM CTENEHH,
penieHne HepaBeHCTB METOJOM HHTEPBAJIOB.
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. Conepxxanue y4eOHOro MaTepuaa: 2
YpaBHenus u 1. | YpaBHeHuUE ¢ AByMs IEPEMEHHBIMH M €T0 TpaduK
HEPaBEeHCTBA C IBYMH 2. | I'pauueckuii cnocol pelieHus: CUCTEM YpaBHEHUH 1
nepeMeHHbIMH 3. | PemeHne cucreMm ypaBHEHUN BTOPOW CTENIEHU 1
4. | Pemenue 3a1a4 ¢ TOMOULIBIO CUCTEM YPABHEHHMM BTOPOM CTENEHU 2
5. | HepaBeHcTBa ¢ 1BYMs IEPEMEHHBIMU 1
6. | CuctemMbl HEPAaBEHCTB C JIBYMsSI IEPEMEHHBIMU 1
IIpakTHYecKHe 3aHATHA
3HAKOMCTBO C YpaBHEHMSIMH C JBYMsI IE€PEMEHHbIMH M HX TpaduKaMy; 3HAKOMCTBO C ]

CHUCTeMaMH JIByX YpaBHEHUH BTOpPOH CTENEHH C JABYMs IEpPEeMEHHbIMH M TpadUuecKuM
croco0oM uX pemeHui. Pemenne cucreM, copepanix OJHO YpaBHEHHUE MEPBOM, a APYyroe —
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BTOPOM CTEMEHU, CUCTEMBI JBYX YPAaBHEHUH BTOPOM CTENEHU C ABYMs MEPEMEHHBIMU. PerieHue
TEKCTOBBIX 337]a4 METOAOM COCTABJICHUS CUCTEM ypaBHEHHU POpMHUpPOBAHUE IIPEACTABICHUS O
pElIeHUH HEPaBEHCTB C JIByMs MepeMeHHbIMU. 300pakeHre MHOKECTBa pEIICHUM CHUCTEMbI
HEPaBEHCTB C JBYMs IIEPEMEHHBIMU HA KOOPIMHATHOMN IJIOCKOCTH.

KonTpoabHasi pabora Ne4. YpaBHeHHsI U HEPABEHCTBA € ABYMS NepeMeHHbIMM.

Camocmoamenvnas paboma odyuarouuxcs

L. 17,18,19,20,21,22 NeNe 399
(a,8,1,%),412,414(a),402(a,),401,405,413(a),416,419,420,421(6)
422(a),523(r),431,452,434(r,¢),436,453,447(2),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

85

Tema 3. ApupMmernueckast
U reoMeTpuYecKas
Nporpeccuu

Copep:xxanue y4e0HOro MmaTepuaJa:

1. TlocienoBarenbHOCTH

2. | Ompenenenue apudmerndeckoit nporpeccun. @opmMyina n-ro wieHa apupmMeTndecKoi
HpOrpeccuu

3. | ®opmyna CyMMBI N IEPBBIX WICHOB apU(PMETHUECKOM Mporpeccun

4. | OnpeneneHre reOMETpUIECKOM nporpeccuu. @opmyia n-ro 4ieHa reoMeTpUIeCcKoi
POTPECCHU

5. | ®opMysa CyMMbI N IEPBHIX WICHOB T€OMETPHYECKON MPOTPECCUU

IIpakTHYecKHe 3aHATHA

dopMupoBaHUE 3HAHUN U YMEHHI B UCIIOJIb30BAaHUHU (DOPMYJT N TIEPBHIX YJICHOB
apru(MEeTHUECKON U TeOMETPUIECKOH mporpeccuu. Pemenue ynpaxHeHui 1 3a1a4uu ¢
HENOCPEJICTBEHHBIM MPUMEHEHHEM U3YyYEHHBIX POpMYJl. YMeHHEe HaXOAUTh CYMMY N-IIEPBBIX
YJICHOB apu(PMETUIECKON U TEOMETPHUECKOMN MPOTrPECCHH.

KonTpoabHas padora NeS.Apudmernuyeckasi mporpeccus.
KontpoabHas pabora Ne6. I'eomeTpuueckasi nporpeccusi.

Camocmoamenvnasa paboma odyuarouuxcs

1. 24,25,26,27,28, NeNe
562,565(r,1),572,569(6,8),570,573,577,580,599,585,588,590,597(a,B,1)
605,607,609(6),611,613,619,670(a,r,e),684,625,627(6,8),630,633,636,646,650,658,652,659,705
653,659,701(a),656,649(6, T)

7,5

Tema 4.

JIeMEHThI
KOMOMHATOPUKY Y TEOPUU
BEPOSAITHOCTEH

Copep:xxaHue y4eO0HOro MmarepuaJa:

1. | [Ipumepsl KOMOMHATOPHBIX 3a/1a4

2. | IlepecTtaHoBKH

3. Pasmenienus
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Couetanusa

Pemenne koMOMHATOPHBIX 3a7a4

OTHOCHUTENBHAS YacTOTA CIIy4alHOTO COOBITHUS

BeposTHOCTh paBHOBO3MOKHBIX COOBITUH

I ES

. | Pemenue 3a1a4 no Teopun BEPOSITHOCTEN

IIpakTHYecKHe 3aHATHA

3HaKOMCTBO U ()OPMHPOBAHUE TIOHATHI KOMOMHATOPHOTO MIPaBUJIa YMHOXKEHUs, GOPMYIT Yucia
MEPECTAHOBOK, pPa3MEIIeHUW, codyeTaHui. PemieHue ynpakHeHUW U 3a7a4, B TOM YHUCIE

NPaKTUYECKOTO COJEP)KaHMsI, C HENOCPEACTBEHHbIM NPUMEHEHHEM H3Yy4aeMbIX (opmyi. 4
OcBoeHMe TEOpUU BEPOSTHOCTEH U YMEHHUE BBIYHUCISATH BEPOSATHOCTH; UCIOIB30BATh (OPMYIIBI
KOMOWHATOPUKH.
KonTpoabsnas padora Ne7. KomOnHaTOpHKA ¥ TeOpHUs BEPOSITHOCTEI. 1
Camocmoamenvnas paboma odyuarouuxcs
I1. 30,31,32,33,34,35 NeNe
715,719,720,724,729,735,737,748,741,743,749(r,e),752(6),756,760(6) 7
765(a),767,762,759,766,770,772,783,784(a),776,779,785(0),786(6),831,841,844,849,790,
796(a),800,803,817,856,858
IloBTOpEHUE M Copep:xxanue y4eOHOro MmarepuaJa: 1
CHCTEeMATH3ALHA 1. | I'paduku pyHKuumit
yueOHOro marepuajia 2. | YpaBHEHHUs], HEPABEHCTBA, CHCTEMBI 1
Kypca aire0pbl 9 kiacca | 3. | ApudmeTrdeckas 1 TeOMETPUUECKAs IPOrPECCUH 1
4. | DneMeHTbl KOMOMHATOPUKHU M TEOPHH BEPOSITHOCTEH 1
5. TekcToBBIE 3a1aUN 2
6. | KommiekcHoe MOBTOpEHHE OCHOBHBIX BOIPOCOB Kypca anreOpsl. Pemienue )
TPEHUPOBOYHBIX 3aaHui (moaroroska k [ MA)
IIpakTHYecKHe 3aHATHA
HaxoauTb 3HaueHUs! YUCIOBBIX U OYKBEHHBIX BBIPAKEHUH ;IPUMEHATH POPMYIIBI N-TO YiIeHa U
CyMMBI apu(METHYECKOW M TEOMETPHYECKOM NPOTPEecCHH; BBIMOIHATH JCHCTBHS C
MHOTOYJI€HaMH, JpPOOHBIMH  pAlUMOHATIBHBIMU  BBIPAKEHUSAMHU, MPUMEHITb  (OPMYIIBI 14
COKpAILIEHHOT'O YMHOKEHUS; YIPOIIATh BBIPAKEHUS COAEpIKaIINe KBaJpaTHbIE KOPHH; peIlaTh
3aJ]a4M C MIOMOIIIbIO COCTaBJICHUS YPaBHEHUS WM CUCTEMbI YpaBHEHUS C JBYMsI IEpEMEHHBIMH;
cTpouth rpaduku GyHKOUH ; HWCcIeAoBaTh (PYHKIHMIO HAa MOHOTOHHOCTh, HAaXOJIUTh
MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA, 00JIACTh ONpeeieHUs U 00J1aCTh 3HaYCHUN (DYHKITHH.
KoHTposbHBIH yPOK 2
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KonTpoabHas pabdora Ne§ 3a kypce anaredpsi 9 kiacca.

Camocmoamenvnas paboma odyuarouwuxcs

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

12

MaxkcuMaJjibHasi HAarpy3ka o0yqaromuxcs — 473 yaca, ayiMTOPHbIX 3aHATHIl — 315 yacoB, camocTosTeabHast padoTa — 158 yacos.

Jlst xapakTepuCTUKH yPOBHS OCBOCHHUS YU4EOHOTO MaTepHalia UCIIOIb3YIOTCS CICAYIONNE 0003HAUCHHUS

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

2 — penpOAYKTUBHBIN (BBEITIOTHEHNE ACSITSIHEHOCTH TI0 00pa3iy, HHCTPYKITUN WIIH IO PyKOBOJICTBOM);

3 — MPOAYKTHBHBIH (TJIAHUPOBAHUE ¥ CAMOCTOSTEIILHOE BBITIOJIHEHHE JISATEILHOCTH, pellieHre TPOoOIeMHBIX 3ajad.
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3. YCJIOBYS PEAJIM3AIIMA YYEBHOI'O ITPEJIMETA

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

O6opynoBaHue KaOUHETA:

- TOCA/I0YHBIE MECTA MO KOJUYECTBY O0yUYaIONTNXCS;

- pabouee MecTo mperoaaBaTesl.

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

OcCHOBHbBIC HCTOYHUKH:

1. Makapsrue FO.H. Anrebpa 8 kmacc. YueOHUK 111 00111€00pa3oBaTEIbHBIX
opranu3anuit/Maxkaperaes F0.H., Munatok H.I'., Hemkos K.W.; pexn. TensxkoBckoro
C.A.- 13 u3n.- M.: Tlpocsemienue, 2020-287c.

2. MakapsiueB FO.H. Anre6pa 9 kimacc. YueOHuk jy1s 00111eo0pa3oBaTesibHbIX
opranu3anuii /Maxkaperaes F0.H., Munmatok H.I'., Hemkos K.W.; pexn. TenskoBckoro
C.A.- 12 uzn.- M.: Tlpocsemienue, 2020-287 c.

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

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

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

JlonoJiHUTEIbHbIE HCTOYHUKMU:

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

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

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

4. 3BaBuu, JI.U. KontponpHbie u npoBepodHble padboThl mo anredpe. 7 kmacce/ JLU.
3BaBuy, JI.A. Hlnsnounuk. — M.: [Ipocsemenune, 2017 — 207c.

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

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

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

[Tocobue mis yuurteneid/ M.: IIpoceemnienue, 2019. — 96 c.

9. Xoxos, B.W. lunakruueckue matepuansl mno anreope. 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. unaktudeckue Marepuaibl mo anrebpe s 7 kiacca. / JLU.

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

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

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

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

256 c.

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

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

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

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

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

18. MakaperueB, FO.H. DnemeHThI CTaTUCTUKM W TEOPUH BEPOATHOCTEH: Yued
nocobue ansi obydarommxcs 7-9 kimaccoB 0011€00pa30oBaTeNbHBIX YUPEXKICHUN /
FO.H. Makapeiue, H.I'. Munatok; non pen. C.A. TemskoBckoro. — M.:
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4. KOHTPOJIb 1 OINEHKA PE3YJIbTATOB OCBOEHHUA YYEBHOI'O
ITPEIMETA

KonTpoas u omenka

PE3yJIbTATOB

OCBOCHUA

y4eOHOTO

npeameTa

OCYIICCTBIIACTCA MPEIIOAaBaTCIEM B IIPOLECCC MPOBCACHUA IMPAKTHYCCKUX SaHHTHﬁ,

HaIltmCaHus KOHTPOJIbHBIX pa60T,

TECTUPOBAHUSA, A
0OyJaronMMuUCs HHIUBUATYyAIbHBIX 3a7aHuil (pedepatsl, TOKIabI).

Hrorosas arrecranus B popme sk3amena B 5 (9) kiacce.

TaKXKC

BBIITOJIHCHU S

Pe3yabTarsl 00yyeHus

®opMbI 1 METOABI
KOHTPOJISI M OLlEHKH

OK
pe3yJabTaToB
00y4eHust
IIpenmernbie  pesymbratel 1o ydeOHomy | OK 10. Buns! KOHTpOJIA:
npeamety YI10.05.02. Anre6pa mosmkHbl obecrieunBath: | Mcnonb3oBaTh B BBOJIHBIN KOHTPOJIb;
1) yMeHuEe CBOOOJHO OINEpPUPOBATH MOHATHUAMU: | MPO(PECCHOHATBHOM | TEKYIIUI KOHTPOJIb;
MHO>K€ECTBO, MOJIMHOKECTBO, orepanuu HaJ | 1eATeIbHOCTH KOppEeKLHUs U
MHOXECTBaMH; YMEHHE HCIOJIb30BaTh rpadudeckoe | INYHOCTHEHIE, JTUKBUAALUS
MPE/ICTaBJICHHEe MHOXKECTB [UIsl OINUCAaHUS peajbHBIX | METAallpeMETHbIE, | MPOOEIIOB; UTOTOBBIN
MPOIIECCOB U SIBJICHUH, MPU PELICHUHU 33/1a4 U3 APYTHX | IpeAMETHBIC KOHTPOJIb.
y4eOHBIX IPEIMETOB; pe3yNbTaThI METO/Ibl KOHTPOJIS:
2) yMeHue CBOOOJHO OINEpUpPOBATH MOHATUAMU: | OCBOCHHUSI OCHOBHOM | YCTHBIH OMpOC;
BBICKa3bIBaHUE, UICTUHHOCTD U JIOKHOCTbh BBICKA3bIBaHUH, | 00Opa3oBaTeabHOW | (pOHTAIBHBIN OMpPOC;
OTepaLiU HaJl BHICKa3bIBAHUSAMHU, TAOIHUIIBI HCTUHHOCTH; | IPOTPAMMBI NUCbMEHHBIN OIPOC;
YMEHHE CTPOUTHh BBICKA3bIBAHMSI M PACCYKIEHUS Ha | OCHOBHOTO OOIEro | TeMaTHYECKHil 3aUeT;
OCHOBE JIOTMYECKMX TMpaBWI, peliaTh JIOTHYECKue | 00pa3oBaHMUA. CaMOCTOSITeNIbHAs
3aJlauu; paboTa; KOHTPOJIbHAS
3) YyMEHHE CBOOOJIHO OIIEpPUPOBATh ITOHSATHSIMU: pabora; Tecr;

rpad, creneHs (BaJICHTHOCTH) BEPIIUHBI, CBI3HBIN Tpad,
JepeBo, IWKI, IJIaHApHBIA Tpad; yMEHHE 3alaBaTh U
OMHCBIBATh Tpadbl pa3HBIMH CIIOCOOAMU;

4) YMEHHE CBOOOIHO OIEPUPOBATH TMOHSATUSMHU:
YHCIIOBOE u anredpanveckoe BBIpa)KEHUE,
anreopandeckas IpoOb, CTEICHb C IICJIBIM ITOKa3aTelIeM,
apuMETHYECKU  KBAJApPaTHBIH  KOpPEHb,  KOPEHb
HATypaJIbHON CTeNeHu OOJIbIE EIUHUIIBI, CTEMEHb C
paloHaJIbHBIM IOKa3aTejaeM, OIHOWIEH, MHOTOYJIECH;

YMEHHE  BBINOJMHATH  pacdyeTbl 1mo  Qopmymam,
npeoOpa3oBaHUs LETIBIX, JTPOOHO-paMOHATBHBIX
BBIPQKEHHI W BBIPAXXEHUHM C KOPHSIMHU;, YMEHHE

BBITIOJHATH MIPe00pa30BaHUsl MHOTOYICHOB, B TOM YHCIIE
pa3noKEHUE Ha MHOXKHUTEIIH;

5) yMEHHE CBOOOJIHO OIEPUPOBATH TOHSATHSIMU:
TOKIECTBO, TOKJECTBEHHOE MPeoOpa3zoBaHue, YUCIOBOE
PaBEHCTBO, YPaBHEHUE C OJIHOW MEPEMEHHOM, JIMHEHHOE

ypaBHEHUE, KBAJpaTHOE YypaBHEHUE, HEPABEHCTBO;
yYMEHHE pellaTh JUHEHHbIE W KBaJpaTHbIE ypaBHEHUS,
IPOOHO-palMOHAIbHBIC YpaBHEHUSA C OJTHOU
MEPEMEHHON,  CHUCTEMbl  YpPaBHEHUW,  JIMHEIHBIE,

paKTH4ecKast
pabora;
KOHTPOJIbHBIA YPOK
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KBaJ[paTHbhIE W JIPOOHO-pAIIMOHATILHBIE HEPABEHCTBA C
OJHOW MEPEMEHHON M HUX CHUCTEMBI; YMEHHUE COCTaBJISITh
Y pemiaTh ypaBHEHHS, HEPABCHCTBA U UX CUCTEMBI (B TOM
YUCce ¢ OrpaHUYEHUSIMU, HApPUMEp, B IIEJIBIX YUCIIAX)
MpU PELICHUM MaTeMaTUYECKUX 3a/ad, 3a7ad U3 APYrux
y4eOHBIX TIPEJIMETOB M pEaJbHOH JKU3HH, YMCHHE
pelmarb ~ ypaBHEHHS, HEPABEHCTBA M  CHCTEMBI
rpadUYecKUM METOJIOM; 3HAKOMCTBO C ypaBHEHUSMH U
HEpPABEHCTBAMU C MMAPAMETPOM;

6) YMEHHE CBOOOIHO OINEPUPOBATH IMOHSATHUSIMHU:
3aBUCUMOCTh, (QYHKIUS, TpaduK (YHKIIHH, BBITIOJHSITH
WCCIICIOBAHHE GbyHKIUY; YMEHHE CBOOOTHO
OIIEPUPOBATH MOHSATHUSIMU: npsiMast
MIPOIMOPIIMOHAIEHOCTD, TUHEHas byHKIHA,
KBaJpaTHYHAS byHKIHS, obOpaTtHas

MIPOIMOPLIMOHANILHOCTb, Mapaboia, rumnepdo1a, KyCodHO-
3amanHas QYHKIHS; yMEHUE CTPOUTH Tpaduku QyHKIIHM,
BBITIONHATh  Tpeobpa3zoBaHusi TpadukoB  (YHKIUM;
YMEHHE UCIONb30BaTh TpaduKH [UIsI HCCICTOBAHUS
MPOIIECCOB M 3aBUCHMOCTEH; NPH PEIICHUH 3a/1ad U3
IPYTUX YYeOHBIX TMPEIMETOB U pPEalbHON KHU3HU;
YMEHHE BBIpaXKaTh (GOpMyllaMH 3aBHCHMOCTH MEXIY
BEJIMYUHAMU;

7) yMEHHE CBOOOJIHO OIEPUPOBATh IOHSATHSIMU:
IIOCJICA0OBATCIIbHOCTD, OIrpaHH4YCHHAasA
MOCJIeIOBATEIPHOCTh, ~ MOHOTOHHO  BO3PacTaroIas

(yObIBaromas) mocjaeaoBaTeIbHOCTh, apudmMeTHieckas u
reoMeTpuyecKas MpOrpecCuu; yMEHHE OINHCHIBaTh U
3aJlaBaTh MOCIEA0BATEIHPHOCTH, B TOM YHCIIE C TIOMOIIBIO
PEKyppeHTHBIX  (opMys;  yMEHHE  HCIOJb30BaTh
CBOMCTBAa TOCIENOBATEIHHOCTEH, (HOPMYIIBI CYyMMBI H
o01iero yjeHa MpU pelIeHUuH 3aJad, B TOM YHCIe 3a1ad
U3 JPYrHX Yy4eOHBIX MPEAMETOB M PEATbHON KHU3HU;
3HAKOMCTBO CO CXOJUMOCTBIO TOCIIEI0BATEIbHOCTEN;
YyMEHHE  CYMMHpPOBaTh  OECKOHEYHO  YOBIBAOIINE
reoMeTpUYECKre IPOrpeccui;

8) YMEHHE pelaTh 3aJauyd Pa3HbIX THUIIOB, B TOM
qyclie Ha IPOLEHTHI, JOJIU U 4acTH, ABI)KEHUE, paldoTy,
[[EHy TOBapOB U CTOMMOCTH TMOKYIOK W yCIyT, HAJIOTH,
3a/lauM U3 00JIaCTH yNpaBJiIeHUs JIUYHBIMU U CEMEMHBIMU
¢dbuHaHCaAMU; YMCHHE COCTaBIISITh BBIPXCHUS,
YpaBHEHUs, HEPABEHCTBA U CHCTEMbl [0 YCJIOBHIO
3aJla4u, UCCIIEe0BATh MOTYYCHHOE PEIICHUE U OIICHUBATh
MIPaBI0NO0I00HOCTh MOJIYYEHHBIX PE3yJIbTaTOB;

9) YMEHHE CBOOOIHO OIEPUPOBATh TMOHSATUSIMHU:
CTOJOMKOBBIE M KpPYroBble JAMArpaMMbl, TaOJIUIIbI,
CpeqHee  3HAa4YeHWe, MeauaHa, HauOoJbllee U
HauMeEHbIllee  3HAuY€HUEe,  pacceuBaHUE,  pa3Max,
JTUCTIEpCUsT W CTAaHAAPTHOE OTKIOHEHHWE YHCIIOBOTO
Habopa, CTaTUCTMYECKHE JaHHbIE, CTAaTUCTUYECKas
YCTOWYMBOCTh, TPYNIHUPOBKA JAaHHBIX; 3HAKOMCTBO CO
CIIy4allHON HW3MEHYMBOCTHIO B TNPHUPOAEC M OOIIECTBE;
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yMEHHE BBIOUpATh CIIOCO0 MpeIcTaBIeHHs HH(pOpMaInu,
COOTBETCTBYIOIIMK  MPUPOJAE  JAHHBIX H  IENIM
UCCIIETOBaHMUS; aHaAJIM3UPOBATh u CpaBHMBATh
CTAaTHUCTUYECKUE XAPAKTEPUCTHKU YHCIOBBIX HAOOPOB, B
TOM 4YHCIIE€ MPHU PELICHUH 3aJad M3 OPYTHX Yy4eOHBIX
MPEIMETOB;

10)  ymeHue CBOOOJHO OINEPUPOBATH TOHSATHSIMU:
CIIy4aiiHbII OIIBIT (cmyuaitHbIN HKCIIEPUMEHT),
AJIEMEHTapHOE CiydailHoe CcoObITHE (DJIEMEHTapHBII
UCXOJ) OIbITa, CcIy4yailHOe COOBITHE, YacToTa |

BEPOSTHOCTh CIIy4aiflHOTO COOBITHS, yCIIOBHAs
BEPOSITHOCTb, HE3aBUCUMBIE COOBITHS, JIEPEBO
CIIy4ailHOTO  DJKCHEpUMEHTa;  yMEHHE  HaXOAWTh

BEPOSTHOCTH COOBITUI B OIBITaX C PaBHOBO3MOKHBIMHU
AJIEMEHTApPHBIMA COOBITUSMH, 3HAKOMCTBO C POJIBIO
MaJIOBEPOSTHBIX M MPAKTUYECKU JOCTOBEPHBIX COOBITUI
B TPUPOJHBIX M COUUAIBHBIX SIBJICHUSIX; YMEHUE
OILICHUBATH BEPOSTHOCTU COOBITUH U SBICHUN B MPUPOIC
U OoOIecTBe; YMEHHE BBHINOIMHATH ONEpalliu  HaJ
CIIyJallHBIMH  COOBITHSIMH, HAXOJIUTh  BEPOSITHOCTH
COOBITHI, B TOM YHCIE C TpPUMEHEHHEeM QOopMyl H
rpadudeckux cxem (amarpamm Oitnepa, TpadoB);
yMEHUE MTPUBOAUTH MHPUMEPHI CIy4ailHbIX BEIUYUH U
HAaXOJUTh MX YMCIIOBBIE XAPAKTEPUCTUKHU; 3HAKOMCTBO C
MOHSITUEM MAaTEMAaTUUYECKOr0 OXKUJAaHUs CIydailHOU
BEJIMYMHBI; TIPEJICTABIICHUE O 3aKOHE OOJIBIITNX YHCET U O
ponu 3akoHa OONBIIMX 4YHCET B TMPUPOAEC U B
COIIMAJIbHBIX SIBJICHUSX;

11) yMEHUE BBIOMpATh TOAXOMSIIANM METOM IS
peleHus 3a1a4u, TPUBOJUTh TPUMEPBI MATEMAaTHYECKUX
3aKOHOMEPHOCTEH B MPHUPOJIC W OOIIECTBEHHOM >KH3HH,
pacro3HaBaTh MPOSIBJICHHE 3aKOHOB MAaTEMAaTHUKH B
HCKYCCTBE; YMEHHE OMKCHIBATH OTJEIbHBIE BBIIAIOIINECS
pe3yJIbTaThl, MOJYYEHHBIE B X0/I€ PA3BUTHS MaTEeMaTUKHU
KaKk HayKl; TMPUBOJIUTH HPUMEPHl MAaTEMaTHYECKUX
OTKPBITUH U UX aBTOPOB B OTEUYECTBEHHOW M BCEMHUPHOMU
HCTOPHH.
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