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6patbeB UrHatoBbix MO [JUHCKOW paiioH,
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oS et [lpercenarens C.M. Edppenirko
PABOYAS NTIPOTPAMMA
ITo anredpe

YpoBeHb 00pa3oBaHusl OCHOBHOE o01Iee, 7-9 Kiace

KonunuectBo yacoB 340 yacoB, B ToMm 4ucJe 136 yacoB B 7 kiacce (4 yaca B
Hene10), 102 yaca B 8 kiacce ( 3 yaca B Hegeaw), 102 yaca B 9 kiacce (3
yaca B HejeJ10)

VYuurens: Ilinemans Bukropus Cepreesna

Pabouas nporpamma coctaBieHa Ha ocHOBe DenepanbHOro rocyJapcTBEHHOTO
00pa30BaTEIBLHOIO CTAHAAPTA CPeIHEro o01Iero oopazoBanus (yTB. IPUKa30M
MunuctepctBa oOpa3zoBanus u Hayku PD ot 17 mas 2012 r.N413); Konneniuu
pa3BUTHS MaTeMaTH4YeCcKoro oopazoBanus B Poccuiickoit deaeparuu
(yrB.Pacniopsixenuem IlpaBurensctBa PD ot 24 nexadbps 2013 r. Ne 2506-p);
IPUMEPHON OCHOBHOM 00pa30BaTEeIbHON MTPOTrpaMMBbl CPEHETO 00IIEro
obOpazoBanus (mpoTokoa ot 28 utonst 2016 roga Ne 2/16-3), CoOopHuUKa
pUMEPHBIX padouux nmporpamm. 7—9 knaccel. Anredpa. CocraButens: T. A.
bypmuctposa, 2020 roa.



Ilnanupyemblie pe3yabTaTbl Y4eOHOr0 Kypca

OcBoenne y4eOHOro mpenMera «Anredpa» MOMKHO oOecrednBaTh JAOCTH)KCHHE Ha
YPOBHE OCHOBHOTO O0OIIEro OO0pa3oBaHHs CICIYIOIIUX JHYHOCTHBIX, METAIpPEJIMETHBIX H
MPEeIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB:

JIUYHOCHHbLE PE3YIbIaANbl .
JInuHOCTHBIE pe3yIbTaThl OCBOEHUS MPOTPAMMBbI XapaKTepU3yIOTCS:

1. Hampuomu%cxoe eocnumanue.
[IPOSIBJICHUEM MHTEpEca K IPOLUIOMY M HACTOSALIEMY POCCUMCKOM MAaTeMaTHKU,
LICHHOCTHBIM ~OTHOIIEHUEM K JOCTHXKEHHSIM POCCHUHCKMX MAaTeMaTUKOB M POCCUUCKOM
MaTeMaTquCKOﬁ MIKOJIBI, K UCIIOJIb30BAHUIO 3THUX IIOCTI/DKGHI/Iﬁ B ,Z[p}IFI/IX HayKax nu HpI/IKJ'IaIIHI:IX

chepax.

2. I'pasicoanckoe u 0yXo8HO-HPABCMBEHHOE 80CNUMAHUE:

TOTOBHOCTBIO K BBINIOJIHEHHIO OOS3aHHOCTEH TpaKAaHWHA M pealM3allid ero IMpas,
NPEJCTAaBICHUEM O MaTEeMAaTUYECKMX OCHOBAX (YHKIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYD,
SBIICHUM, TPOLEAYp Tpa)IaHCKOro oOmiecTBa (BBHIOOPHI, OMPOCHI W TP ); TOTOBHOCTBIO K
OOCYK/I€HUIO TUYECKHUX IPOOJeM, CBA3aHHBIX C MPAKTHUYECKUM INPUMEHEHHEM JOCTHXKEHHH
HayKH, OCO3HAaHHEM Ba)KHOCTH MOPAJIbHO-ITUYECKUX IPUHLIUIIOB B I€ATEIBHOCTU YUYEHOTO.

3. Tpyoosoe socnumanue:

YCTAaHOBKOW Ha aKTHUBHOE y4acTHE B PELIEHUM MPAKTHUECKUX 3aJad MaTeMaTU4YeCKOM
HATPaBIEHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEMaTUYECKOTO 00Opa30BaHUS HA MPOTSIKEHUU BCel
JKU3HU JIJIS1 YCIIEITHON MPO(EeCCHOHATBHON IEeATEIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHIA;
OCO3HAHHBIM BBIOOPDOM U  TOCTPOCHHEM WHAMBHUAYATbHONH TpPAEKTOpUHM OOpa3oBaHUS U
YKU3HEHHBIX TUTAHOB ¢ YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH.

4, Dememuyeckoe socnumanue.

CIIOCOOHOCTBIO K AMOILIMOHAIBHOMY M ACTETHUYECKOMY BOCIPHUSTHIO MaTeMaTHYECKHX
00BEKTOB, 3a7a4, PEIICHUH, pacCy ACHUI; YMEHUIO BUIETh MAaTeMaTUYECKHUE 3aKOHOMEPHOCTH
B HCKYCCTBE.

9. []ennocmu HayuHo20 NO3HAHUL:

OpUEHTAlMEH B JCATEIHLHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX IMPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHS 4YeNOBEKa, MPHUPOABI W OOIIECTBA, MOHUMAaHUEM
MaTeMaTUYeCKOW HAayKH Kak c(]epbl YeIOBEUECKOW MEATENbHOCTH, HTanmoB €€ pa3BUTHS U
3HAYMMOCTH JJIsI Pa3BUTHs LUBUIN3ALMK; OBJIAJICHUEM SA3bIKOM MAaTEMATUKUA U MAaTEMAaTUYECKON
KyJbTYpOH Kak CpEICTBOM I[IO3HAHWS MHUPA; OBJIAJICHUEM MPOCTECUIIMMHU  HaBBIKAMH
HCCIIEI0OBATENILCKON AEATEIIbHOCTH.

6.PQuzuueckoe 6ocnumanue, Gopmuposanue Kyibmypbl 300p06bsi U  IMOYUOHATLHOSO
onazononyyus:

TOTOBHOCTBIO TIPUMCHSTh MaTeMaTHYCCKHE 3HAHHWS B MHTEPECax CBOETO 3/I0POBbS,
BEJICHUS 37J0POBOTO 00pasa KU3HU (3I0pPOBOC MUTaHUE, COATAHCHPOBAHHBINA PEKUM 3aHITHUA U
OTIbIXA, peryJsipHas pu3nyecKasi akTHBHOCTB);

c(OpPMUPOBAHHOCTHIO HaBbIKa pediekcHy, MPHU3HAHWEM CBOETO IpaBa Ha OMIMOKY WU
TAKOTO e MpaBa JPyroro 4eIoBeKa.

1. Dxonocuueckoe socnumanue:

OpHUCHTAIMCH HAa MPUMEHCHHE MATeMaTUYCCKUX 3HAHWM JJIS PEIICHUs 3a71a4 B 001acTh
COXPaHHOCTH OKPY’KalolIeH Cpelbl, IUIAHUPOBAHHS TOCTYIKOB W OIIGHKH HMX BO3MOXHBIX
MOCIICACTBHIA ISl OKPYIXKAIOMICH Cpeibl; OCO3HAHWEM TI00ATBHOTO XapaKTepa JKOJIOTHICCKHX
npo0JIeM U Ty TeH UX PEIICHHUS.



8. Jluunocmuule pe3ynomamol, obecneyusaouue a0anmayuio 00y4arueocs K UsMeHAWUMCs
VCI08UAM COYUANLHOU U NPUPOOHOU CPeobl;

TOTOBHOCTBIO K JICHCTBHSIM B YCIIOBUSIX HEOTPEICIIEHHOCTH, TIOBBIIIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH 4epe3 MPaKTUYECKYIO JCATEIbHOCTh, B TOM YHCJIC YMEHUE YUYHUTHCS Y JIPYTUX
JIOJICH, MPUOOPETaTh B COBMECTHOW JIESATSIIFHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIICTCHITUU U3
OTIBITA JAPYTHX;

HEO0OXOIUMOCTBIO B JOPMUPOBAHUN HOBBIX 3HAHHM, B TOM YHCIe (GOpMyTHUpOBAThH UICH,
TIOHSATHS, TUTIOTE3bI 00 00BEKTaX W SIBJICHHSAX, B TOM YHWCIIC paHEe HE M3BECTHBIX, OCO3HABAThH
neUIUTHI COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH, INIAHUPOBATH CBOE Pa3BHUTHUE;

CIOCOOHOCTBIO  OCO3HABATh CTPECCOBYIO CHUTYAIMIO, BOCIPUHHUMATH CTPECCOBYIO
CUTYalllI0 KaK BBI30B, TPEOYIOIINN KOHTPMEP, KOPPEKTHPOBATh NMPHHUMACMBIC PEIICHUS WU
necTBus, POPMYJIUPOBATh U OLIEHUBATH PUCKH U TIOCIIEACTBHS, (POPMHUPOBATH OIIBIT.

Memanpeomemuule:

MeTtanpenmeTHble pe3ylbTaThl OCBOCHHS MPOrpaMMbl Y4eOHOro mpeaMera «Anredpa»
XapaKTepU3yIOTCS  OBIAJCHHEM  yHHBEPCAJIbHBIMA  TMO3HABATEJBHBIMH  JICHCTBHSIMH,
YHUBEPCATbHBIMA KOMMYHMKATHBHBIMM JCHCTBUSIMH U yYHHBEpPCaJIbHBIMU PeryJsiTUBHBIMU
JEUCTBUSAMMU.

1) YHuBepcanbHbIe MO3HABaTeIbHbIE ICUCTBUS 00eCeunBarOT (OPMUPOBAHUE 0A30BBIX
KOTHUTHBHBIX TPOIECCOB, 00YUAIONNXCsl (OCBOCHHE METOJOB MO3HAHUS OKPYIKAIOIIETO MHPA;
IPUMEHEHHUE JIOTHYECKUX, UCCIIeI0BATEIbCKUX Onepaluii, yMeHuil paboraTth ¢ nuHopmanuei).

basosvie nocuueckue oeticmausi:
- BBIIBJIAITD U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MAaTEMAaTHYECKUX 00BEKTOB, MOHATHIA,
OTHOIICHUH MEXIy NOHATUAMU; (OPMYJIHPOBATh OINpEAENCHUs] TOHSATHI; yCTaHaBIMBATh
CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIIMH, OCHOBAHUS JJIs1 0OOOIIEHHS U CPAaBHEHHS, KPUTEPUU

IIPOBOJIUMOIO aHanmn3a;
- BOCIIPHUHHUMATh, (OPMYJIHpPOBATh M MPeoOpa3OBHIBATH CYXKACHUS: YTBEpIAUTEIbHbIE U
OTPHLIATEIILHEIE, €IUHUYHbIE, YaCTHBIE u ob1ue; YCIOBHBIE;

- BBIABJIATH MATCMATHYCCKUC 3aKOHOMCPHOCTHU, B3aMMOCBA3U W IHPOTUBOPCHHUA B (I)aKTaX,
JaHHBIX, Ha6J'II-OI[eHI/IHX U YTBCPKACHUAX, npeajaratb  KpUTCpHUU  JIsd  BBIABJIICHUSA

3aKOHOMEPHOCTEN u IIPOTUBOPEYUL;
- JienaTh BBIBOJABI C MCIHOJIB30BAHUEM 3aKOHOB JIOTMKHM, JAEAYKTHUBHBIX M WHIYKTHBHBIX
YMO3aKIJIFOUEHU N, YMO3aKJIFOUEHU N o AHAJIOTUH;

- pa3duparh JOKa3aTeNbCTBA MAaTEMAaTHYECKHX YTBEPKICHUU (MPSIMBIE W OT TPOTHBHOTO),
MMPpOBOAUTD CaMOCTOATCIIBHO HECIJIOXHBIC J0Ka3aTcjIbCTBa MaTEMaTNUYCCKUX (I)aKTOB,
BBICTPAWBaTh AapryMEHTAIUIO, TPHBOJIUTH TPHUMEPHl M KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE paccyKICHHS,
- BeIOMpaTh croco0 perieHus ydeOHO# 3amadyu (CpaBHMBATh HECKOJBKO BAapHAHTOB PEIICHUS,
BBIOMPATh HaNOOJIee MOIXOAAIINHA ¢ Y4ETOM CaMOCTOSTEIbHO BBIACICHHBIX KPUTEPHUEB)

baszosvie uccnedosamenvckue oeucmeust:

- HCIOJIb30BaTh BOMPOCHI KaK HCCIICIOBATEIBCKUI HMHCTPYMEHT ITO3HAHUS, (OPMYIHpPOBATH
BOIIPOCHI, (PUKCUPYIOIINE MPOTUBOPEUHE, MPOOIEMY, CAMOCTOSATENILHO YCTaHABINBATH HCKOMOE
M JaHHoe, (OpPMHpOBATh THUIOTE3y, AapryMEHTHpPOBaTh CBOIO  IIO3UIHIO, MHEHHE,
- IPOBOJUTH ITO CAMOCTOSATCIBHO COCTABJICHHOMY IJIaHY HECIOKHBIN OKCIICPUMCHT, He6OJII>IJ_IOe
MCCIICJOBAaHUE I10 YCTAHOBJICHHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro OOBEeKTa, 3aBUCHMOCTEH
00BEKTOB MEXTY co0oi;
- CaMOCTOSITETIbHO (OPMYITHPOBATH OOOOMICHMS M BBIBOJBI 1O PE3yJbTaTaM IPOBEAEHHOTO
Ha6JIIOI[CHI/ISI, HCCIICAO0BaHMA, OUCHUBATL JOCTOBCPHOCTH IMMOJYYCHHBIX PC3YyJIbTATOB, BBIBOAOB U
000011eHMIT;

- IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLECCa, a TAKKE BBIIBUTATH MPEIIIONIOKEHHS O €ro
Pa3BUTUH B HOBBIX YCIIOBHSX.



Paboma c ungopmayueri:
- BBIABISATH HEJIOCTATOYHOCTh M HM30BITOYHOCTH MH(DOPMAIIUH, JaHHBIX, HEOOXOIUMBIX IS

peleHus 3a/1a4y;
-BBIOMpATh, AaHAJIM3UPOBATh, CUCTEMATH3UPOBATh U  HMHTEPHPETUPOBATH  HH(OPMAIIIO
pa3IMYHBIX BHJIOB u bopm IIPE/ICTaBIICHMS;
- BBIOWpaTh (opMy MpeACTaBICHHS WHPOPMALMU WM WLIIOCTPHUPOBATH pEIIaeMbIe 3ajadu
CXEMaMH, JuarpaMmmamy, HHOMU rpadukoi " ux KOMOUHAIUAMU;

- OLIEHWBATh HAI&KHOCTh HMH(OpPMAIMM TI0 KPUTEPHUSM, NPEIJIOKEHHBIM YUYUTEIEM WIN
c(OpMYIMPOBAHHBIM CAMOCTOSTENBHO.

2) VYHuBepcaibHblc KOMMYHHMKATHBHBIE [CUCTBUS 00eCHeYMBalOT CHOPMHUPOBAHHOCTH
COLIMAJIbHBIX HABBIKOB 00YYarOIIUXCSl.

Obuwenue.

- BOCHpUHUMATh U (OPMYJIIMPOBATH CYXJICHUS B COOTBETCTBUU C YCIOBHSAMHU U UEISIMHU
06HI€HI/I$I; SCHO, TOYHO, I'PAMOTHO BBIPpAXXAaTb CBOIO TOYKY 3PCHHA B YCTHBIX W IHCbMCHHBIX
TEKCTaX, JaBaTh TOSCHEHHS IO XOJAy pCIICHHS 3aJadyd, KOMMCHTHUPOBATh MOJYYCHHBIH
pe3yJIbTar;

- B XoJe OOCYXJCHHS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI, MPOOJIEMBI,
pemaeMoix'I 3ala4¥, BBICKA3bIBATb WACHU, HALCJICHHBLIC HA IMOUCK PCIICHHA; COIMOCTABJIATH CBOU
CYXKJICHUS C CYKICHHUSAMHU JPYTUX YYaCTHUKOB JMAiora, OOHapyXKMBaTh Pa3Indve W CXOJCTBO
MO3UIMI; B KOPPEKTHOUW ¢opme (GopMyIupoBaTh pa3HOTIACHS, CBOH BO3PAKEHUS;
- TPEACTaBIATH pE3yJNbTaThl PENICHUS 33Ja4yd, SKCIEPUMEHTa, HCCICIOBAHUS, IPOCKTA;
CaMOCTOSITENIbHO  BbIOMpaTh ¢opMmar BBICTYIUICHHS C Y4YETOM 3ajad  Ipe3eHTaluu U
0COOCHHOCTEH ayIUTOPHH.

Compyonuuecmeo:

- TIOHUMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIAHONH M WHAMBHUIYaJIbHOH pabOTHI MpHU
pemieHny y4eOHBIX MaTeMaTH4eCcKuX 3ajad; NPUHUMAaTh I[elNb COBMECTHOH JESTEIbHOCTH,
IUITAHUPOBATh OPTaHU3ALMIO0 COBMECTHOM pabOTHI, paclpeaessaTh BUIAbl padoOT, TOrOBapuUBaThCA,
00cyX)aaTh POIECC U Pe3yIbTaT padOTHI; 00001IaTh MHEHUST HECKOJIBKHX JIFOJICH;

- y4acTBOBaTh B TPYyMINOBBIX (opMax paboTsl (0OCykaeHus, 0OOMEH MHEHHSMH, MO3TOBBIE
IITYPMBI ¥ JIp ); BBIIOJIHATH CBOIO YacTh PaOOTHI M KOOPJMHUPOBATH CBOU JICHCTBUS C APYTUMHU
YJIIeHaMM KOMAaH[bl; OIEHMBATh KaueCTBO CBOETr0 BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSM,
cOpMyITUPOBaHHBIM y4aCTHUKaMHU B3aUMO/ICHCTBUS

3) VYHuBepcaibHbIe PperyJasiTHBHbIE JEHCTBUA 00ecrnednBaoT (OPMHPOBAHUE CMBICIOBBIX
YCTaHOBOK U ’KU3HEHHBIX HAaBBIKOB JIMYHOCTH.

Camoopeanuzayus:
- CaMOCTOATEJBHO COCTaBIATH IUJIaH, AJITOPUTM pPELICHUs 3aJaud (WM €ro 4acTh), BHIOMpPATh
crnoco0 pemeHuss ¢ y4€TOM MMEIOLIUXCA PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH C y4ETOM HOBOM HH(pOpMAIIHH.

CamokoHmpons.:
- BJaJeTh crnoco0aMu CaMONPOBEPKH, CAMOKOHTPOJS Ipoliecca M pe3yJbTaTa pelIeHUs
MaTeMaTHUECKOM 3aJ1auH;
- TNpeABUAETh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh NpU PEIICHWU 3aJadyd, BHOCUTHh
KOPPEKTUBBI B JESITENLHOCTh HAa OCHOBE HOBBIX OOCTOSATENHCTB, HANJICHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;
- OIEHUBATh COOTBETCTBHE pe3yjbTaTa JESATCIHHOCTH IOCTABICHHON IENIM U YCIIOBUSM,
OOBSACHATH IPUYUHBI JOCTUKEHHS WJIM HA JOCTHXKEHUS LIEIH, HAXOIUTh OUINOKY, JaBaTh OLEHKY
npuoOpPETEHHOMY OTIBITY.

npeomemmbwle:



JUIs 00ecredeHus] BO3MOKHOCTH YCHEIIHOTO MPOJODKEHUST 00pa30BaHUs BBITYCKHUK MOTYYHUT
BO3MO>KHOCTbh HAY4YHUThCsI B 7 — 9 Kitaccax:

JIeMEHTBI TEOPHH MHOKECTB M1 MATEMATHUYECKOH JIOTHKH

*  OnepupoBarb  MNOHATHUSIMU:  MHOXKECTBO, 3JEMEHT  MHOXECTBA, IOJAMHOKECTBO,
HpI/IHaI[J'Ie)KHOCTI);

* 3371aBaTh MHOKECTBO MIEPEUUCIICHUEM €T0 DJIEMEHTOB;

* HAXOJUTh MIEpeceueHne, 00bEIMHEHNE, TTOAMHOXKECTBO B MPOCTEHIIINX CUTYAIUX;

* ONEPUPOBATH MOHATHAMU: OINpEeICHIEe, akcuoMa, TeOpeMa, 10Ka3aTeIbCTBO;

° HpI/IBOI[I/ITB HpI/IMepBI n KOHTpHpI/IMepI)I JJI HOI[TBep)KI[eHI/IH CBOUX BI)ICKa?;I)IBaHI/II\/’H

B noBceHeBHOM KU3HM U MPU U3YYEHUH JAPYTUX NMPeIMETOB:

* UCTIOJIL30BaTh rpauuecKoe MpeACTaBICHUE MHOXKECTB IS ONMCAHUS PEATbHBIX TIPOIECCOB U
SBIICHUY TPU PELICHUH 33/1a4 U3 APYTUX YIEOHBIX IPEIMETOB.

Yucaa

* OmepupoBaTh MOHATUSAMHU: HATYPATBLHOE YHCIO, IIEJIOE YHUCIIO, OOBIKHOBEHHAs JIPOOb,
JecsATUYHAs IpoOb, CMelIaHHasi Opo0b, pallMOHAIBHOE YWCIO, apu(PMETHUECKUN KBaJApPATHBIN
KOPEHB;

* MICIIOJIb30BaTh CBOMCTBA YMCEI U MPABWIIA IEVUCTBUM MPH BHITIOJIHEHUU BHIYMCICHHM;

* HUCIOJIb30BaTh MPHU3HAKU AenuMocTd Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUU BBIYUCICHUU U
pelIeHUN HECIIOKHBIX 3a/1a4;

* BBIMOJHATH OKPYTJIEHUE PAIIMOHAIIBHBIX YUCET B COOTBETCTBUU C MPABUIIAMH;

* OLICHUBATh 3HAYEHUE KBAJAPATHOTO KOPHS U3 MOJOKUTEIBLHOTO IEJI0T0 YNCTIa;

* pacro3HaBaTh PALIMOHANIbHBIE U UpPALlMOHATLHBIC YUCIIA,

* Haxoauth HOJI u HOK uucenn.

B noBceHeBHOM KU3HHM U MPH U3YYEHUH APYTUX MPeIMeTOB:

* OLICHUBATh PE3YJIbTATHl BEIYUCICHUN TTPH PEIICHUN MTPAKTUUECKUX 3a/1a4;

* BBIMOJIHATH CPAaBHEHUE YUCEN B PEATIbHBIX CUTYALUAX;

* COCTaBIIATh YMCJIOBBIC BBIPAKECHUS TP PEIICHUN MTPAKTUYECKHUX 3a/1a4

U 337124 U3 JPYTUX YYEOHBIX MIPEIMETOB;

ToxkaecTBeHHbIE TPe00pPa30BaAHUS

* OmnepupoBaTb MOHATHUSMU: CTEIEHb C HATYpPaJbHBIM I[IOKa3aTeJeM, CTENEHb C IEJbIM
OTpULATCIIbHBIM ITOKAa3aTCIICM;

* BBINIOJIHATH HECJOXHBIE MPE0Opa30BaHus ISl BBIYUCIICHUS 3HAYEHUI YHCIOBBIX BBIPAKEHUH,
CoACprKalux CTCICHU C HAaTypaJlbHbBIM II0Ka3aTCJICM, CTCICHU C MHOCJIbIM OTPULATCIIbHBIM
MoKa3aTeseM;

* BBINIOJIHATH MPeoOpa30BaHus LEBIX BBIPAKECHUN: PACKPBIBATh CKOOKH, MPUBOIAUTH MOJO00HBIE
cllaraemble;

* UCMOJIB30BaTh (POPMYJIBI COKPAIIEHHOTO YMHOXEHHs (KBaJpaT CYMMBI, KBaJpaT Pa3HOCTH,
Pa3HOCTh KBAPATOB) ISl YIIPOIICHHS BRIUUCICHUN 3HAYCHUIA BBIPAKCHU;

* BBINOJHATH HECIOXKHBIE MPEoOpa3oBaHUs IPOOHO-TUHEWHBIX BBIPAKCHHA W BBIPAKEHHUH C
KBaJIpaTHHIMU KOPHSMH.

B noBce1HeBHOM KU3HHU ¥ IPH U3YYEHHUH JAPYTUX NMPeIMETOB:

* IOHUMAaTh CMBICJI 3aIUCH YKCIIAa B CTAHAPTHOM BUJIE;

* OIIEpUPOBATH HAa OA30BOM yPOBHE TMOHSATHEM «CTaHAAPTHAS 3aMUCH

YHUCIIay.

YpaBHeHHUs 1 HEPABEHCTBA

* OnepupoBaTh NOHATUSMHU: PAaBEHCTBO, YUCIOBOE PABEHCTBO, YpPaBHEHUE,

YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO, KOPEHb YypaBHEHWS, PEIICHHE YypaBHEHUS, PEIICHHUE
HEpPABEHCTBA,

* IPOBEPSATH CIPABEITMBOCTD YHNCIOBBIX PABEHCTB U HEPABEHCTB;

° pemaTb HHHeﬁHBIe HepaBeHCTBa 1 HECJIOKHBIC HepaBeHCTBa, CBOIAMIIUECA K HHHGfIHBIM;

* pelIaTh JIMHEHHbIC YPABHEHUS U YPAaBHEHUS, CBOJIAIIMECS K JIMHEHHBIM,

C TIOMOIIIBIO TOXK/IECTBEHHBIX MPe0Opa3OBaHUM;




* IPOBEPATH, SBJISETCS JIU JTaHHOE YUCIIO pEeIlleHUEeM ypaBHEHUs (HEpaBEeHCTBA);

* pemaTh KBaJpaTHbIC ypaBHEHUS 1O (hopMyJie KOpHEH KBaAPATHOTO YPABHEHUS;

* pellaTh KBAJApPATHBIC YPAaBHCHUSA WU YPAaBHEHMs, CBOASAIIMECSH K KBAJAPATHBIM, C IIOMOILBIO
TOKJIECTBEHHBIX NPeoOpa30oBaHMii;

* pelaTh CUCTEMBI HECJIOKHBIX JTMHEHHBIX YPAaBHECHUN, HEPABCHCTB;

* U300pakaTh PEUICHHUS] HEPABEHCTB M UX CUCTEM Ha YHUCIOBOU MPSIMOM.

B noBce1HeBHOM KU3HH U NPU U3YYEHUH JAPYTrUX MPeIMETOB:

* COCTaBJIATh M pelIaTh JHHEHHBIC YpPAaBHEHUS TPH PEIICHHHM 3a7ad M3 JPYyTUX y4eOHBIX
IIPEIMETOB.

DYyHKIUHT
* OnepupoBaTh MOHATHAMHA: QYHKIHS, TpaduK QYHKINHU, CIIOCOOBI 3aaHus (YHKIIUU, apTYMEHT

¥ 3HaueHHe (QYHKIMH, 00JIACTh OTPEACTICHHUS U MHOXKECTBO 3HAYCHUH (DYHKIIMU, HYJTU (QYHKIINY,
* HAXO/WUTh 3HaUYCHUE (PYHKIUH 110 3aJaHHOMY 3HAYCHHUIO apTyMEHTa;

* HaXOJ/IUTh 3HAYCHUE aPTyMEHTA I10 3a/IaHHOMY 3HAYCHHIO (DYHKITMH B HECIIOKHBIX CUTYAIUSX;

* OIPEIEIIATH MOJIOKEHUE TOUKH T10 € KOOpAWHATaM, KOOPAWHATHI TOYKH IO €€ TOJI0KEHUIO Ha
KOOPJIWHATHOMH IJIOCKOCTH;

* o TpaduKy HAXOAWUTh OOJACTH OIpPENEICHUS, MHOKECTBO 3HAYEHUH, HYIH (YHKIHH,
POMEKYTKH 3HAKOTIOCTOSIHCTBA, TPOMEKYTKH BO3pAaCTaHHWs W YOBIBaHHS, HAaWOOJbIIEE W
HaMMEHbIIIee 3HAUCHUS PYHKLNY;

* CTpOUTH TpaduK TUHEHHON PYHKITNH;

* TPOBEPsTH, SBISAETCA JH JaHHBIA Tpapuk TpapuKoM 3aJaHHON (QYHKUUU (JUHEHHOM,
KBaAPAaTUYHOM, OOPATHON MTPOMOPIIMOHAITBHOCTH);

* OTpEAETATH MPUOIKEHHBIE 3HAUCHUSI KOOPIMHAT TOYKH IepecedeHns rpauKoB (pyHKITHA.

B noBceHeBHOI *KM3HHM M MPH U3YYeHUH APYTUX NMPeIMeTOB:

* UCHOJB30BATh TPAPUKH peabHBIX MPOIECCOB M 3aBUCUMOCTEH IS ONpE/eeHUs] X CBOWCTB
(HamOopIIME W HAWMMEHBIIME 3HAYCHHS, MPOMEXYTKH BO3pacTaHUs W YObIBaHUsA, 00JacTH
MOJIOKHUTEIBHBIX U OTPULIATETIbHBIX 3HAYCHUH H T. I1.);

* HCIOJB30BAaTh CBOWCTBA JIMHEHHON (QYHKIMU M €€ TpaduK MpU PEHICHHUH 33734 U3 JIPYTHX
y4eOHBIX TPEAMETOB.

TekcToBbIC 321241

* PemiaTh HeCIOKHBIE CIO’KETHBIE 3a/1a4 Pa3HBIX TUIIOB Ha Bce apu(MeTHUIecKue AeCTBUS;

¢ peuiaTh NPOCTLIC U CJIIOKHBIC 3a1a4Y1 PA3HbIX TUIIOB.

* CTPOUTH MOJENb YCIOBHS 33Jaud (B BUAE TaOJHULBI, CXEMbl, PUCYHKa), B KOTOPOH JaHbI
3HA4YCHHUA ABYX U3 TpéX B3aUMOCBA3aHHBIX BCJIMYNH, C ICJIBIO ITOMCKA PCIICHUS 3a1a4u,

® OCYHIICCTBIISATH CIMOCOO TOWCKA pEIICHHs 3ala4i, B KOTOPOM pPACCYXKICHHE CTPOHUTCS OT
YCJIOBHS K TPEOOBAHHIO WIJIH OT TPeOOBAaHMSI K YCIIOBHUIO;

* pemIaTh HECIOKHbBIC JIOTHYECKUE 3a]Ja4l METOJIOM PACCYKICHHIA,

* COCTABJISATH IIJIaH PEIICHUS 3a/1a4H; BBIICIATH Talbl PELICHUS 3a7auu;

* 3HATh Pa3IU4HUe CKOPOCTEH 0OBEKTA B CTOSIUCH BOJIE, TPOTUB TEUCHUS U TI0 TCUCHUIO PEKU;

* pemaTh 3a/1a4i Ha HaXO0XkICHHUE YacTH YKCIa ¥ YUCIIA [0 €T0 YacTH;

¢ HaXOAUTb NPOUCHT OT 4YHCJIa, YHUCJIO 1O €ro NPOUCHTY, MPOLUCHTHOC OTHOMICHUEC ABYX YUCCII,
MPOLEHTHOE CHMYKEHHE WJIH MTPOLIEHTHOE MOBBIIIEHUE BEJIUYUHBL;

® peuiaTb, OCO3HABATh U OGB}ICH}ITL HICHTUYHOCTD 3a/ia4 pa3HbIX THUIIOB

(Ha paboTy, Ha TOKYIKH, Ha JBHWKEHHUE), CBS3BIBAIOLUIMX TPU BEJIMYUHBI, BBIIEIATH 3TH
BCJIMYMHBI 1 OTHOLICHUS MCIKAY HUMMH.

B noBce1HeBHO KU3HHU ¥ TPH U3YYEHHH JAPYTUX MPeIMETOB:

¢ BbIIBUT'AThb THITIOTC3bI O BO3MOKHBIX IMPCACIIbHBIX 3HAYCHUAX NCKOMBIX

BEJIMYMH B 3aJ1a4e (J1eJaTh IPUKUIKY);

CTaTHCTHKA ¥ TeOpHsl BEPOSITHOCTEl

* lMeTp mnpencraBieHHE O CTATUCTUYECKUX XapaKTEPUCTUKAX, BEPOSTHOCTH CIYy4alHOIO
CcOOBITHSI, KOMOMHATOPHBIX 3aJ1a4ax;

® pcmatrb HpOCTeI\/JII_HI/IC KOMGI/IHaTOpHBIe 3aladyi MCTOAOM IPSIMOIro MW OPraHU30BAHHOTO
nepebopa;




* IPE/ICTaBIATH JAHHBIC B BUE TaONIUII, AUArpaMM, rpauKoB;

* YUTaTh HH(POPMAIUIO, IPEJICTABICHHYIO B BU/IC TaOJIHIIbI, AHArpaMMBbl, Tpaduka;

* U3BJIEKaTh HH(POPMALIUIO, IPEICTABICHHYIO B TA0INIIaX, HA JUarpaMMax,

rpadukax;

* ONPEENSATh OCHOBHBIE CTATHCTHUECKHE XapaKTEPUCTUKN YUCIOBBIX HAOOPOB,

* OIICHUBATh BEPOSITHOCTH COOBITHSI B MTPOCTEHUIIHNX CITydasix;

* UMETh MPEJICTABICHUE O POJIM 3aKOHA OOJBIINX YHCET B MACCOBBIX SIBIICHUSX.

B noBceIHeBHOI JKU3HU U MIPH U3yYEeHUH JAPYTUX MPeIMETOB:

* OLIEHMBAThH KOJIMYECTBO BO3MOXKHBIX BapUAHTOB METOIOM Iepedopa;

* IMETh MPEJICTABICHUE O POJIH MPAKTHYECKH TOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITHI;
* CPaBHUBATh OCHOBHBIC CTATUCTUYECKUE XapaKTEPUCTUKH, IO JIyYCHHBIC

B TIPOIIECCE PEIICHUS MPUKIIATHON 3a/1a49H, U3yUEHHsI PEabHOTO SIBICHUS;

* OLICHMBATH BEPOSTHOCTH PEAIbHBIX COOBITUI M SIBICHHUH B HECIIOKHBIX

CUTYaIHSX;

* U3BJIEKATh, MHTEPIIPETUPOBATH U PEOOPA30BHIBATH HH(OPMALIHUIO,

NpEJCTAaBICHHYI0 B TaOMWIaX, Ha JAMarpamMmax, Tpadukax, OTpPaKaloIIyl0 CBOWCTBA W
XapaKTEPUCTHKH PEATbHBIX MPOLIECCOB H SBICHHIA.

Hcropus MaTeMaTUKHU

e OnuceIBaTh OTACJIbHBIC BBIAAIOMIUCCS PC3YJIbTAThI, ITIOJTYYCHHBIC B XO/IC
Pa3BUTHUSI MAaTEMATUKHU KaK HAYKH;

* 3HaTh [IPUMEPBI MATEMATUYECKUX OTKPBITUM U UX aBTOPOB B CBSI3H C
OTEYECTBEHHON U BCEMUPHOUN UCTOPUEH;

¢ IOHUMATb POJIb MATCMATHUKHU B pa3BUTHUU Poccun.

MeToabl MATEMATHKH

* BriOupaTh moaxo il U3y4eHHBIH METO JIJIsl pEIICHUST N3yYCHHBIX TUIIOB MAaTEMATUYECKUX
3aj1a4;

* MPUBOJUTH MIPUMEPHI MATEMATHUECKNX 3aKOHOMEPHOCTEH B OKPYIKAIOIICH EHCTBUTEIBHOCTH
nu HpOI/I3B€IIeHI/I$IX I/ICKyCCTBa.

Conep:xaHue yueOHOro npeamera

Yuciaa
PanuonaabHble yncaa. MHOXECTBO palMOHAIbHBIX uncel. CpaBHEHUE PALIMOHATBHBIX

yucell. JIeHcTBUs ¢ palMOHAIBHBIMYA YUCIIAMHU.
Hppauuonajabuble 4uciaa. Ilonartue wppanuoHanbHOro uwucia. PacnoszHaBanue

MPPAIMOHATBHBIX uncesl. [IpuMephl 0Ka3aTenbeTB B anrebpe. MpparmoHansHOCTh dmcia V2.
[IprMeHeHne B reoMeTpuu.

ToxknecTBeHHbIE IPe0OpPa3oBAHUSA

YucnoBble M OyKBeHHble BbIpa)keHMs. BplpaxeHue ¢ nepeMeHHOW. 3HaueHue
BbIpakeHus. [logcTaHOBKa BRIpaKEHUH BMECTO NIEPEMEHHBIX.

Henbie Bbipaxenusa. CreneHb C HATypaJbHBIM IIOKa3aTeleM U €€ CBOMCTBA.
[TpeoOpa3oBaHus BeIpAXKEHUI, COACPKAIINUX CTEIICHH C HATYpalbHBIM MoKazareneM. OQHOYIIEH,
MHoOrouseH. JleficTBUs ¢ OIHOUJIEHAMH U MHOTOWIEHaMU (CJI0XKEHHE, BBIYUTAHUE, YMHOKEHHUE).
@opMyIbl COKPAIIEHHOTO YMHOXEHHS: Pa3HOCTh KBaJApaTOB, KBaJapaT CyMMBbl M KBajapaT
pa3zHocTH. Pa3nojkeHrne MHOrouIeHa Ha MHOKUTENN: BHIHECEHHE OOILIEr0 MHOYKHUTEIS 32 CKOOKH.

/IpoOHo-panuoHa/ibHbIe  BbIpaskeHus. CTemeHb € I[ENbIM  [TOKa3aTeseM.
[IpeobpazoBanue 1POOHO-TMHEHHBIX BHIPAKEHUM.

KBanpatuble kopHu. Apudmernyeckuil KBaapaTHbIM KopeHb. lIpeoOpazoBanue
BBIPAXEHUM, COAEpKaIMX KBaJpaTHbIE KOPHU: YMHOXKEHUE, JIEJICHUE, BHIHECEHUE MHOKUTENS
U3-TI0JT 3HAaKa KOPHS.




YpaBHeHus U HepPaABEHCTBA

PaBencrBa. YucinoBoe paBeHCTBO. CBOICTBa YMCIOBBIX paBEHCTB. PaBeHCTBO ¢
IIEPEMEHHOM.

YpaBHenus. [lonaTus ypaBHEHUS U KOPHS YPaBHEHMUS.

JIuHeiiHOe ypaBHeHHE M ero KOpHH. PenieHne IMHEMHBIX YpaBHEHUI.

KBagpaTtHoe ypaBHenume u ero KkopHu. KsanpatHele ypaBHeHus. Henomansie
KBaJpaTHbIE ypaBHEHMs. JIMCKpUMMHAHT KBaJapaTHOro ypaBHeHus. Dopmyna KOpHEH
KBaJIpaTHOTO ypaBHEHHUs. PelieHne KBaJapaTHBIX YpaBHEHMI: MCIIONB30BAHME (POPMYJIBI IS
HAXOK/JE€HUS KOPHEN.

JpoOHo-panMoHaIbHbIe YypaBHeHHMsl. Pemienne mnpocTedux IpOOHO-JIMHEHHBIX
YPaBHEHUU.

Cucrembl ypaBHeHMil. YpaBHEHHE C JIByMsl nepeMeHHbIMU. JIuHeilHoe ypaBHEHHE C
JIBYyMsI IEPEMEHHBIMU.

[lonsatne cucrempl ypaBHeHuH. Pemenuwe cucreMsl ypaBHeHHH. Pemenue cucrem
JUHENHBIX YPAaBHEHUH C ABYMS IEPEMEHHBIMU METOJIOM IOJICTAHOBKH.

HepaBencTBa. UuncnoBsie HepaBeHcTBa. CBOWCTBa UYMCIOBBIX HEpaBeHCTB. [IpoBepka
CIIPaBEUIMBOCTH HEPABEHCTB IMPH 3aJaHHBIX 3HAYEHUSAX MepeMeHHbIX. HepaBeHCTBO ¢
nepeMeHHoil. CTporue U HeCTpOorue HepaBEeHCTBA. PelieHne JIMHEeHHBIX HEPABEHCTB.

Cucrembl HepaBeHCTB. CUCTEMBI HEPABEHCTB C OJHOM NepeMeHHOW. Pemenue cucreM
HEpPaBEHCTB C OJHOM MepeMeHHOI: InHeHbIX. M300paskeHue pemeHusi CHCTeMbl HEPABEHCTB Ha
YHCIIOBOW NMPAMOM. 3aiCh PEIIEHUs CUCTEMbl HEPABEHCTB.

DyHKIUT

IMonsiTne @QyHxkumu. JlekapToBbl KOOpPJAMHATHI HA IUIOCKOCTU. {DOopMHUpOBaHUE
NPECTAaBICHUNA O METAaNpeIMETHOM IOHITUU «KOOpAMHATHD». CHocoObl 3amaHust (QyHKLUIL:
aHAJUTUYCCKUH, Tpadudeckuid, TaOmuunbii. ['padux dyskmuu. Ilpumepsr  QyHKIHH,
MIOJy4YaeMbIX B IPOLIECCE MCCIIEI0BAHUS PA3IMYHBIX PEAJBHBIX IPOLECCOB U PELICHUS 3a4ad.
3Havenne GyHKIUU B Touke. CBOMCTBA (DYyHKIIMIT: 00JaCTh OMpEIeTICHNUS, MHOKECTBO 3HAYCHUH,
HYJIH, TIPOMEXYTKH 3HAKOIIOCTOSIHCTBA, TPOMEXKYTKH BO3pacTaHHs U yObIBaHUS, HauOoblIee U
HauMeHblIee 3HaueHus. MccnenoBanue GyHKIUM 10 €€ rpaduky.

Jluneiinas ¢pynkuus. CoiicTBa U rpaduk TMHEHHON QYHKIMU. YTIOBOW KOAPPHUIUEHT
npsimMoii. Pacmonokenune rpaduka JUHEHHOW (YHKIIMM B 3aBHCHMOCTH OT €€ YTJIOBOTO
Kod(duUIMeHTa 1 CBOOOTHOTO YICHA.

Kpaaparuunass ¢pynkuus. CpoiictBa u rpaduk KBaapaTUIHOW (DyHKIHHU (1apaboibl).
Haxoxxnenue HyJei KBaIpaTuaHON QyHKITUH.

. K
Oo6paTHasi nponopuUMOHAJIBLHOCTb. CBOWCTBA PYHKIIUNY = o ['unepOoura.

I[MocnenoBarenbHOCTH M mporpeccuu. YwucioBas ToOCIenOBaTEIbHOCTh. [IpuMepsr
YHUCIIOBBIX TOCJENI0BaTeNIbHOCTeH. beckoHeuHble mocnenoBaTenbHOCTH. Apudmernyeckas
nporpeccus u €€ cpoiicTBa. ['eomerpuyeckas mporpeccusi.

PelieHue TEKCTOBBIX 3a1a4

3amaun Ha Bce apudmeTruueckme JeiicTBusi. PemieHue TEKCTOBBIX — 3ama4y
apudmernueckuM crocodboM. Mcmonp3oBaHue TaOMUI, CXeM, UYepTeKeH, APYTUX CpEeACTB
MIPEICTABJICHUS TAHHBIX TIPU PEIICHUU 3a/1a4.

3aiaun HA MOKYNKH, ABH:KeHHEe U PadoTy. AHanM3 BO3MOXHBIX CUTYyallMil B3aUMHOTO
pacToJio’KeHUsT 00BEKTOB TIPH WX JIBFDKEHUH, COOTHOIICHUSI 00bEMOB BBIITOJIHSIEMBIX padoT TpH
COBMECTHOH pabore.

3amaum Ha 4acTH, 10JM, MPOUEHTHI. Perienne 3a1auy Ha HAXOXKJEHUWE YaCcTU YHCIIa U
yycia Mo ero yactu. PemeHue 3agady Ha OpoLEHTHl M Joid. [IpumeHeHue mponopuuil npu
pelieHuu 3aaa4.

Jlormueckue 3agaun. Pemienue 1orumueckux 3aaau.

OcHOBHBIE MeTOJBI pPellieHNs] TEKCTOBBIX 3a1a4: apu(METHICCKUH, anreOpandecKui,
nepe0op BapHaHTOB.

CTaTHCTHKA ¥ TeOpHs BEPOATHOCTE

Cratucrtuka. TabnuuHoe u rpaduyeckoe MpeICTaBICHHE MTaHHBIX, CTOJIOYaThIe U
KPYroBbIC JHAarpaMMbl, Tpaduku, TPUMCHCHHWE JHarpaMM U TpPaQuKOB ISl  OMHCAHHS
3aBUCHUMOCTEH peajbHBIX BEIWYHH, HW3BICYeHHEe HWH(OpPMAaLUU U3 TaOMUI, IUarpaMM U




rpa¢pukoB. OmnucaTenbHble CTAaTUCTHYECKHE IIOKa3aTeNd YMUCIOBBIX HAOOpOB: cpeaHee
apudmeTrnyeckoe, HaumOOJbIlIee W HaUMEHbLEe 3HAuYeHHsA. Mepbl pacceuBaHMs: pa3Max.
Crnyualinas ©3MEHYMBOCTb. MI3MEHYMBOCTD IPU U3MEPEHUSX.

Cayuaiinble coObiTHs. CiydaliHble ONBITHI  (SKCIIEPUMEHTHI), 3JIEMEHTapHbIE
ciydaiiHble coObITUs (McX0/bl). BeposTHOCTH 3reMeHTapHbIX cOObITUNH. COOBITHS B CITy4alHBIX
HKCIEPUMEHTaX U OJaronpUATCTBYIOLIME AJIEMEHTapHbIE COOBITHS. BeposTHOCTH ciy4yailHbIX
coObITuil. ONBITEI € PaBHOBO3MOXXKHBIMM ~ 3JIEMEHTApHBIMU  coObITHAMHU. Kitaccuueckue
BEPOSATHOCTHBIE ONBITHI C UCIOJIb30BAHUEM MOHET, KyOuKoB. [IpencraBieHne o HE3aBUCUMBIX
COOBITHSIX B )KU3HU.



TemaTH4eckoe NJIAHUPOBAHME, B TOM YHcJe C y4eTOM padoyeii NporpaMMbl BOCIIUTAHUS € YKa3aHUEM KOJIHYeCTBA YacoB,

OTBOJAMMBIX HA 0CBOEHHE KaKIA0il TeMbl

OcHoBHbIE
Howmep Kon-Bo | OcHOBHBIE BUAOB JESATEIBHOCTH YUCHHUKA HaIpaBIICHUS
Conepxanue maTepuana . . .
ITyHKTa 4acoB (Ha ypoBHE yUeOHBIX JEHCTBHIN) BOCIIUTATEIbHON
JeSITeIbHOCTH
7 kyacc
I'maBa 1. BeIpaxkeHnusi, TOXKIeCTBA, 23 HaxonuTh 3HaueHUs YMCIOBBIX BBIPAKECHHM, a TAaK)Ke BBIPAXKEHUU C MepeMeHHbIMH | 1-8
YpPaBHeHHUS NP YKa3aHHBIX 3HAYCHUSAX IMEPEMEHHBIX. VICIOIb30BaTh 3HAKU >, <, >, <, YHTATh U
1 Bripaxkenust 6 COCTaBIISITh IBOWHBIE HEPABEHCTBA.
2 [IpeobpazoBanue BoIpakeHui | 4 BemonHATe npocreiimue npeoOpa3oBaHUS BBIPAKEHHWH: MPUBOAUTH MOJOOHBIE
KonTponbaast pabora Ne 1 1 cliaraemble, pacKpblBaTb CKOOKM B CyMME€ WJIH Pa3HOCTH BbIpakeHuH. Pemath
3 YpaBHeHus c OJTHOI 7 ypaBHEHUS BHIA ax = b TpH pa3IuYHBIX 3HAYCHUAX a M D, a TakkKe HECIOXKHBIC
TIepeMeHHOi ypaBHEHHUs, CBoAsIMecs K HUM. Vcrmonp3oBaTh ammapaT ypaBHEHUH AT PELICHUS
4 CraTHCTHIECKHe TEKCTOBBIX 3aJad, HMHTEPIPETUPOBATh pe3ysbTaT. VCcmoiap30BaTh MpoCTEHIINE
XapaKTePUCTHKH 4 CTAaTHUCTUYECKUE XapaKTepucTuku (cpeaHee apudMeTHUecKoe, pa3max, MoJa,
KonTponbHas paGota Ne 2 1 MearaHa) I aHaJ|3a psaa JaHHBIX B HECIIOKHBIX CHTYaIHsIX
I'naBa Il. ®ynkuuu 11 Bbruucnare 3HaueHus (QyHKIUM, 3a7aHHOM (opMyJol, cocTaBisATh Tadmuiml | 1-8
3HaueHnit (QyHkiuu. Ilo rpaduky GyHKOUMM HaXOAUTh 3HaYeHWE (YHKIMH I10
S PyHKUMH 11X rpauKy > W3BECTHOMY 3HAYEHUWIO apryMeHTa W pemaTh oOpaTHyro 3amady. CTpouTh rpaduxu
6 Jlunerinas GyHKoms MPSIMOM  TIPOMTOPIIMOHATILHOCTH W JUHEWHON (YHKIIMH, OMHCHIBATH CBOMCTBA 3THUX
KonTtponsHas pabora Ne 3 1 ¢byukuuid. [loHumarth, kKak BiauseT 3HaK Koddduimenta K Ha pacroiokeHHE B
KOOPJIMHATHOM TUIOCKOCTH rpaduka GyHkimu y = kx, rae K # 0, kak 3aBHCUT OT
3HadeHuil K u b B3amMHOe pacmonokenue rpadukoB aAByX QyHKIMIA Buga y = kx +
b. HWuteprperupoBaTh TpaduKd pEATbHBIX  3aBUCHUMOCTEH, OIHCHIBAEMBIX
bopmynamu Buay = kx, tnek#0uy = kx + b
I'maa III. Cremenb ¢ HaTypajJbHbIM | 11 Bbrunciate 3HaYCHUs BBIpAXXCHHUH BUAa a"', IJie @ — MPOU3BOJIBHOE YHCIIO, N —
NoKa3artejieM HATypaJbHOE YHUCJIO, YCTHO U MHCbMEHHO, a TaKXe C IMOMOUIbIO KaJIbKYJATOpA.
7 CreneHb U €e CBOWCTBA 9 dopMyIupOBaTh, 3aMKUCHIBATH B CUMBOJIUYECKOW (opMe U OOOCHOBBIBATH CBOMCTBA
8 OpnHousieH 5 CTENEHH C HaTypalbHBIM TOKa3aTesneM. [IpuUMeHsTh CBOWCTBA CTEMEHH IS




Kontponbnas padota No4 1 peoOpa3oBaHus BBIpAXKEHUN. BBIMONHATE YMHOXKEHHE OJHOYJIECHOB U Bo3BeneHue | 1-8
OIHOWIEHOB B cTeneHb. CTpouth rpadukn QyHkumii y = x? u y = x3. Pemars
rpadudeckn ypaBHenus x> = kx + b, x3 = kx + b, rne kK u b — nexoTopsie
qrcla
T'naBa IV. MHorou/jieHbl 18 3anuchiBaTh MHOTOWICH B CTaHAAPTHOM BHUJE, ONPEACISITH CTENIeHh MHOTOWICHA. | 1-8
BBINONMHATE CHOXKEHUE W BBIUMTAHUE MHOIOYJIEHOB, YMHOJKEHHE OJHOYIEHA Ha
9 Cymma " PAsHOCTE | 4 MHOTOYJIEH U MHOTOYJIEHA Ha MHOTOWIEH. BBIMOIHATH pa3iokeHne MHOTOUJICHOB Ha
MHOTOYJICHOB
MHOYHUTEJIH, UCTIIOJIb3YysI BEIHECEHUE MHOXKUTEIS 32 CKOOKH M CcrOcO0 TPYIITUPOBKU.
10 Tpoussenenue  opeOwICHa 1 6 [IpumeHsTh AEMCTBUS C MHOTOWIEHAMHU IPH PELIEHUU Pa3HOOOpa3HbIX 3aaad, B
Eﬁgﬁ;ﬁiiﬁiﬂ paora Ne 5 1 YaCTHOCTH IIPU PELIEHUH TEKCTOBBIX 3aJa4 ¢ IOMOIIbIO YpaBHEHUI
11 [IpousBeneHre MHOIOUJIEHOB 6
Konrtponbnas pabora Ne 6 1
I'maBa V. ®opmyJbl COKPAIIEHHOTO Jloka3wIBaTh CIPaBEMIIMBOCTh (POPMYI COKPAIIEHHOTO YMHOXEHHUS, TPUMEHSTh UX B | 1-8
YMHOKEHUSI 18 MpeoOpa3oBaHUAX LENbIX BBIPAKEHUW B MHOTOWIEHBI, a TaKXkKe AJs Pa3ioxKeHHs
MHOTOYWJIEHOB Ha MHOXXHUTENHU. MCronp30BaTh pa3inyHbIE MPEoOpa3OBaHUsS IEIBIX
12 KBagpar cymMMbl M KBajpar 5 BBIPQOXEHUI TpU PEIICHWH ypaBHEHUH, JOKa3aTelbCTBE TOXKIECTB, B 3ajJadyax Ha
pa3sHOCTH NEIMMOCTb, B BBIYMCIEHUN 3HAYEHUH HEKOTOPHIX BBIPAKEHUNH C IOMOUIBIO
13 Pasnocts kBagpatoB. Cymma 5 KaJIbKyJIsATOpa
U pa3HOCTh KyOOB
Kontposnsnas padorta Ne 7 1
14 [IpeobpaszoBanue HembiX | o
BBIPOKCHUI
Konrtpossnas padora Ne 8 1
I'maBa VI. Cucrembl  JHHEHHBIX 15 Onpenensitp, SBISETCA JIM Mapa 4YHCEN pEIIeHHeM JTaHHOro ypaBHeHHs ¢ ABywms | 1-8
yYPaBHEHUI nepeMeHHbIME. HaxoauTte myTéM nepebopa Lenble pelieHus JIMHEHHOTO YpaBHEeHUs C
15 Jlunelinble  ypaBHeHUs ~ C nByMsi nepeMeHHbIMU. CTpouTh rpaduk ypaBHeHus ax + by = c, rae a #0 wmm
JIByMSI TIEPEMEHHBIMM M HX | O b #0. Pemarp rpaduueckuM CIIOCOOOM CHCTEMbI JIMHEHHBIX yYpaBHEHUH C JIBYMS
CUCTEMBI nepeMeHHbIMH. [IpruMeHaTh cnoco0 MOACTAaHOBKH U CIIOCOO CIOXKEHUS MPHU PELICHUN
16 Pemenre cucTteM JIMHEHHBIX 9 CUCTEM JIMHEWHBIX YpaBHEHHH C JBYyMs NEpEMEHHbIMH. Pemiath TEKCTOBBIE 3a1aud,
ypaBHEHHI UCIONB3YsSE B KauecTBe  anreOpandyeckol  MOJAENM  CUCTEeMY  ypaBHEHHUH.




Kontponbnas pabora Ne 9

WuTepnipeTrpoBaTh pe3yiabTat, HOTYUYEHHBIA MPU PEIIEHUN CUCTEMbI

IToBTOpPEHUE 1-8
WToroBblit 3auéT 1
HToroBasi KOHTpOJIbHAs paboTa 2
8 kiace
I'1asa I. Pannonanabubie Apo6u 23 DopMyIUpOBaThH OCHOBHO® CBOMCTBO pallMOHAIBHON ApOOM M NMpUMEHSTh ero s | 1-8
1 PaloHaNbHbIe ApOOH 11X npeoOpa3oBaHus z[p06e£/1. BhINONHATE Cllo’keHNe, BEBIUNTAHUE, YMHOKEHHE U JI€JICHNE
CBONCTEA 5 paloHaTIbHBIX JpOo0ei, a TakKe BO3BEICHUE aponI/I B CTeNeHb. BBINOIHATD
> Cyvma 1 pasiocTs Apobei 5 pa3nuyHbIe IPeoOpa30BaHUs PALMOHATIBHBIX BBIPAKEHUH, JOKA3bIBaTh TOXKAECTBA.
KonTponbHas pabota Ne 1 1 3HaTh CBOWCTBa (yHKIMH Y = E, rne K#0, u ymerb cTpoutTh €€ TrpaduK.
3 [IpousBeeHUE U  YaCTHOE 10 Mcnonb30BaTh KOMIBIOTEP AJIS UCCIIEA0BaHMS TOJI0KEHUS TpapuKa B KOOPAUHATHON
npobeii IUIOCKOCTH B 3aBUCUMOCTH OT K
Kontposnbnas padora Ne 2 1
[IpuBoANTE TpUMEpPHl palMOHATBHBIX W HUPpalMOHAIBHBIX yHced. Haxoauts | 1-8
T'nasa I1. Kanpathsie kopuu = 3HAYCHUsI apu(PMETUUECKUX KBAJPATHBIX KOPHEH, WCHOJB3Yys NMPU HEOOXOIUMOCTH
4 JlelicTBUTENBHBIE YHCIIA 2 KaJbKyJIATOp. Jl0oKa3pIBaTh TEOPEMBl O KOPHE U3 MPOU3BENEHUS U IPOOH, TOXKIECTBO
5 Apupmernueckuit 5 Va? = |a| , npumeHsITH HX B MPEOOPA3OBAHMAX BHIpAKEHHMiT. OCBOGOXKIATECA — OT
KBAJIPATHbIH KOPEHb UPPALMOHAIILHOCTH B 3HaMeHaTesIX Jpobel BHIa %, \/E%\/E' BeiHOCUTB
6 CpoiicTBa  apu(pMETHIECKOTO -
3 MHOXHUTEJh 332 3HAK KOPHS M BHOCHUTh MHOXHTEJb O] 3HAaK KOpHs. Mcmonp30BaTh
XBa/paTHoTo KOpHA KBaJ[paTHbIC KOPHU ISl BEIPQXKEHUS IEPEMEHHBIX U3 T€OMETPUUYECKUX U (PU3NYECKUX
RontponeHas padora Ne 3 = L dbopmyn. Crpouth rpaduk (QYHKIIMH Yy = X W WUIIOCTPUPOBaTh Ha Tpaduke eé
7 IIpumeHeHne CBOMCTB CBONCTBA
apumeTnyeckoro 7
KBaJIPaTHOT'O KOPHS
KonrposabHas padorta Ne 4 1
[aaga I11. KBagpaTHble ypaBHeHust 21 Pemrate kBazpatHeie ypaBHeHHs. HaxoauTe mombopoM KOpHH KBaapaTHoro | 1-8




ypaBHEHHMsI, UCTOJIB3ysl TeopeMmy Bueta. MccrnenoBaTh KBajpaTHbIE YpaBHEHUS I10

KBazpaTHoe ypaBHEHHE M €10 | 1() 5
KopHI JUCKPUMHMHAHTY U KOB(l)(i)I/IL[I/ICH”EEIM. Pewate npo HbIE allMOHAIbHBIE YPaBHEHHS,
Komrponbran pabora Ne 5 1 CBOJIA pEIICHUE TaKNX yPABHEHUH K PELICHMIO IMHEHHBIX U KBAJPATHBIX ypaBHEHNU
C TOCJIEYOIIUM UCKIFOUEHUEM ITOCTOPOHHUX KOPHEH.
9 JpoOHbIe panMoHabHBIE | g Pemath TekcTOBbIE 3a/1a4H, UCIIOJIb3YS KBaApaTHbIE U IPOOHBIE ypaBHEHUS
ypaBHEHUS
Kontposnbnas pabora Ne 6 1
I'nasa IV. HepaBeHncTBa 20 @dopmyaupoBaTh M J0Ka3bIBaTh CBOMCTBA YUCJIOBBIX HepaBeHCTB. lcmonb3oBath | 1-8
10 anmnapaTt HepaBeHCTB I OIICHKHU MOTPEUTHOCTH U TOYHOCTH MPUOIIHKEHUS.
Yucnosble HEpPABEHCTBA U HUX 8 Haxonute mnepeceuenue wu 00beIMHEHNE MHOXKECTB, B YAaCTHOCTH YHCJIOBBIX
CBOWCTBA POMEKYTKOB.
Koutposbhas pabota Ne 7 1 Pemate nmHenHble HEpaBeHCTBA. Pemarthb C?CTCMBI JIMHEWHBIX HEPABEHCTB, B TOM
11 HepaBeHcTsa . OHOM 0 YHUCJIE TAKUX, KOTOPBIE 3alMCaHbl B BUJE IBOWHBIX HEPABEHCTB
MIEPEMEHHON HUX CHCTEMBI
KonrposabHas padora Ne 8 1
T'1aBa V. CreneHn c eJIbIM 11 3HaTh OMpeNeseHWEe W CBOWCTBA CTEMEHH C IeNbIM TMoka3arenem. I[lpumensts | 1-8
nokasareJjieM. JJieMeHTbI CTATHCTHUKH CBOMCTBAa CTEMEHHM C IIE€JIbIM [I0Ka3aTeJeM TpPU BBIMOIHEHUU BBIYUCICHUN U
12 Crenenb c LelbIM | o npeoOpa3oBaHuU BbIpakeHUH. Vcnoap30BaTh 3aMuch YUCe B CTAHAAPTHOM BUAE IS
MoKa3aTesieM U eECBOMCTBa BBIPQKEHUSI M COINOCTABICHHUS Pa3MEpOB OOBEKTOB, JIUTEIBLHOCTH IPOILECCOB B
Kontponbnas pabora Ne 9 1 OKpYKarollem MHUpE. [IpuBoauTh IIPUMEPBHI penpe3eHTaTUBHOM u
13 DJIEMEHTBI CTaTUCTUKHU HEpeTpPEe3eHTATUBHOW BBIOOpPKU. M3Bnekars wmH(pOpMaNUi0 U3 TAONHIl 4acTOT |
4 OpPraHM30BbIBaTH MH(GOPMALIMIO B BU€ TaOJIUIl YAaCTOT, CTPOUTH UHTEPBAJIbHBIN PSAI.
Hcnonb30BaTh HArmsigHOE NPEICTABICHHE CTAaTHCTUYECKOW HH(OpMmammu B BUIE
CTOJI0YATBIX M KPYTOBBIX AMArpamm, MOJUTOHOB, THCTOTPAMM
IloBTOpEeHUE 8 1-8
Wrorosslii 3a4€T 1
HroroBast KOHTposibHasi paboTta 2
9 knacce
Inapa I. KeaapaTuunas gyHKmus 29 Beruucnate 3HaueHUS (I)yHKLu/mV, 3alaHHOU q)OPMynoﬁ, a Takxke AByMs U Tpems | 1-8
dbopmynamu. OmnuceiBaTh CBOWCTBa (YHKIIMH Ha OCHOBE UX TIpaduuecKkoro
1 DyHKIMM 1 UX CBOHCTBA > npezacraBieHus. MIHTepnpeTHpoBaTh rpadMKy peabHbIX 3aBUcHMoOcTeil. [Toka3bBaTh
2 KBagpatseiii Tpéxunen 4




Kontponbnas pabota Ne 1 1 CXEMaTHYECKH TOJIOKEHUE HA KOOPIMHATHOM TIIOCKOCTH rpaduKoB QyHKIIUN y = ax’,

3 KBagparnunas GyHKms u €€ 8 y=ax’ +n,y=a(x— m?’ Crpours rpapux pynxuun y = ax* + bx + ¢, ymers
rpaduk YKa3bIBaTh KOOPIMHATHI BEPIIUHBI 1Mapaloiibl, €€ OCh CHMMETpPUH, HaIpaBICHUE

4 Crenennas ¢ynknus. Kopenb 3 BeTBEl nMapaloJIbl.

N-ii CTENeHH N300paxkaTh cxematndecku rpaduk GyHKIMU y = X" ¢ 4ETHBIM W HEYETHHIM N.
Konrpomnbnas padorta Ne 2 1 [Torumath cMbicn 3anuceilf Buma \ a, ¥ a u T. 1., e a — Hekotopoe uucio. mers
NIPEJCTABICHUE O HAXOXKJCHUU KOPHEH N-1 CTENEeHU ¢ MOMOIIBIO KAIbKYJISATOPA

I'maBa Il. YpaBHeHuss U HepaBeHCTBa ¢ 16 Pemarp ypaBHEHUS TpeTbel M 4YETBEPTOM CTENEHH C MOMOUIbIO pa3ioxeHus Ha | 1-8

O/IHO¥i epeMeHHOIi MHOXHUTEIH M BBEACHUS BCIOMOTaTENbHBIX IEPEMEHHBIX, B YaCTHOCTH peIIaTh

5 VpasHeHus c ommoii | g OuKBaapaTHBIC ypaBHEHUs. Pemars ApoOHbIE panMoOHANbHBIC YPaBHEHUS, CBOJIS UX K
HepeMeHHoi LE/IBIM yPaBHEHHAM } }

KonTtponbras pabora Ne 3 1 ¢ MOCIIElytOMIeH IPOBEPKOH KOPHEHL.

6 Hepasercrea c OHOM Pemate HepaBeHCTBa BTOPOW CTENEHM, HCHOIB3Yys TpaduyecKue MpeacTaBICHUS.
IepeMeHHO 6 Hcmonp30BaTh METON HWHTEPBAJIOB U PELICHUS HECIOXKHBIX PAlMOHAIBHBIX
KonrposabHas padorta Ne 4 1 HEpaBCHCTB

I'naBa Ill. YpaBHeHusi 1 HepaBeHCTBA C 17 Crpouth TpaguKu ypaBHEHHH C JBYMS NMEPEMEHHBIMH B NPOCTEHINNX CIydasX,

ABYMS MlepeMeHHBbIMH Korna rpaduKoM SBISETCS TpsMas, Tmapaboia, Tunepoona, OKpPY>KHOCTb.

7 VpasHeHus c asyms | 1, Hcnonp3oBate WX A TpadUyuecKoro pEHICHUS CUCTEM YpPaBHEHUH C JBYMs
HIEPEMEHHBIMH U UX CUCTEMBI [IEPEMCHHBIMH.

3 Pemrate  crmocoOOM — MOACTAaHOBKHM — CHCTEMBI JIByX YpPaBHEHHH C  JIByMs
Hepasencrsa ¢ ABYMA | 4 IIEPEMEHHBIMH, B KOTOPHIX OJHO YPaBHEHHE IEPBON CTENEHH, a APYyroe — BTOPOM
NEePEMEHHBIMUHU UX CHCTEMBbI CTETICHIL
Konrponbras pabora Ne 5 PeliaTh TEKCTOBBIE 3a/laud, MCIOIB3ys B KauyecTBE ainreOpamueckod MOJenn

1 CHCTEMY ypaBHEHHMH BTOPOH CTENEHH C JIByMsI MEPEMEHHBIMH, pemiaTh COCTaB-
JICHHYIO CHCTEMY, HHTEPIPETUPOBATh PE3yJIbTaT

I'nasa IV. ApudmeTrnueckas 15 [IpuMeHaTh MHIEKCHBIE O00O3HAYEHUsS IS 4ICHOB MOceoBaTebHOCTEH. | 1-8

U reoMeTpuYecKas Mporpeccuu [TpuBoauTE TpUMEpHl 3aaHUS TIOCIEIOBATEIFHOCTEH (OPMYNOH N-rO YieHa u

9 Apudmernueckas nporpeccust | 7 pPEKyppeHTHON (OPMYITOH.

KonrpospHast padota Ne 6 1 BeiBoguTh (opMyInel N-To YieHa apu(METHYECKOW MPOrPEcCUr M T'eOMETPUIECKON

10 FGOMeTpI/IIIeCKaH mporpeccus 6 nporpeccruu, CyMMBbI IICPBBIX N 4YJI€HOB apH(l)MeTquCKOﬁ n FCOMeTpHHeCKOﬁ
KourponbHas pabora Ne 7 1 Nporpeccuid, pemarb 3aa4d C HCIOJIb30BaHHEM J3THUX (Gopmyl. JlokaspBaTh

XapaKTepUCTHUECKOE CBOWCTBO apu(hMETUYECKON U TEOMETPUUYECKOM MPOrpeCcCUil.
Pemate 3aaud  Ha CIOXKHBIE MPOLEHTHl, HCHONb3Ys NpPU HEOOXOIUMOCTH




| KQJIBKYJISITOD
I'naBa V. JjeMeHTbl KOMOMHATOPUKH U . 1-8
T T 13 BI)IHOJIHI/ITI)v nepe0op BceX BO3MOKHBIX BapHaHTOB Ui IepecuéTa OOBEKTOB U
koMOuHatmii. [TpuMeHsaTh mpaBmiIo KOMOMHATOPHOTO YMHOKEHUSI.
11 ONIEMEHTBI KOMOMHATOPUKH 9 Pacno3znaBaTte 3amauM Ha BBIUMCIIEHHME 4YHCIA [IEPECTAHOBOK, pPa3MEILICHUM,
12 Hauanpupre  cenemus 3 | o COYETaHHMI1 ¥ TIPUMEHATH COOTBETCTBYIOIIHE (POPMYIIBI.
TEOPHH BEPOSITHOCTEH Bbruucnare gyactory cinydailHOro coObiTHs. OLEHHBAaTh BEPOATHOCTH CIIy4alHOTO
Konrponbnas padora Ne 8 1 COOBITHSI C TIOMOIIBIO YAaCTOThI, YCTAaHOBJICHHOW ONBITHBIM TyTéM. HaxomuTh
BEPOSITHOCTh CIyYailHOrO COOBITHSI Ha OCHOBE KJIACCHYECKOTO OIpEeICHUs
BeposTHOCTH. [IpMBOIMTE MpUMEPHI IOCTOBEPHBIX U HEBO3MOXKHBIX COOBITUI
IloBTOpEeHHeE 19 -8
HToroBasi KOHTpOJIbHAs paboTa 2
COI''TACOBAHO COI''TACOBAHO

[Tporoxon Nel 3acenanust METOAMYECKOTO

3amecTutenb qupekTopa no YBP

00beAMHEHUS yUUTEJIeH MaTeMaTUKN O.B. HBxo

¢u3uKu 1 HHPOPMATUKH

MBOY COIII Ne 10 umenu OpatbeB 25 aBrycta 2022rona

NruatoBbix

ot 25 aprycra 2022 roga

A.B. IIncankoBa
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