MYHUIUITAJIBHOE OBPA3OBAHUE I'OPOJ APMABUP
MYHUIUITAJIBHOE BIO/KETHOE OBPA30OBATEJIBHOE YYPXJIEHUE

OCHOBHAS OBIIEOBPA3OBATEJIBHAS HIKOJIA Ne 16

TOUYKA \!pocm

YTBEPX/IEHO

pelIeHneM MeIarormieckoro CoBeTa
MBOY OOII Ne 16 MO ropoa Apmasup
oT _ . 202 ronma mpotokos Ne
IIpencenarens

M_OBfefﬂ_Hi Mﬁ(Mﬁﬁeﬁﬂ’B{LlM(prBOVl

noanucbto: MoscecsaH
Ma,ﬂ,ﬂ eHa MapneHa CtenaHoBHa

Hata: 2022.05.23

CTenaHOBHA ;281410300

OBPA3OBATEJBHAS MMPOTPAMMA ECTECTBEHHO-HAYUYHOM

HAITIPABJIEHHOCTMU 110 AJITEBPE
C UCIIOJIB3OBAHUEM OBOPYJ1OBAHMUA
HEHTPA «TOYKA POCTA»
OcHoBHOe 0011ee 0OpazoBaHue: 7-9 Kiaccel

KommaecTBo wacoB: 306 (7 kmacc- 102 gaca; 8 kmacc — 102 gaca; 9 kimacc — 102
yaca)

VYuurens: PamazanoBa Cetrnana BinanucnaBoBHa, yuutedb MBY OOII Nel6,
Mawmenona Jlaypa Py6enoBna, Yuurens MBOY OOII Nel6

[Iporpamma pa3paboTaHa B COOTBETCTBUM C TpUKa3oM MuUHHUCTEpCTBA
oOpazoBanusa u Hayku Poccuiickoit @eneparuu ot 17 mexabpst 2010 . Ne 1897
«O6 yrBepxkAeHUU  deaepaIbHOTO  TOCYAapCTBEHHOTO  00pa30BaTEIbHOTO
CTaH/JapTa OCHOBHOT'O 00IIIeT0 00pa3oBaHus» (C JOTMOTHEHUS MU U N3MEHEHUSIMH )

C y4YeTOM TIPHUMEpPHOW OCHOBHOW OOpPa30BaTEIBHONW MPOTPAMMBI OCHOBHOTO
oOmero oOpa3oBaHus, OJOOpPEHHOW (QeaepalbHbIM  YYeOHO-METOMMIECKIM
o0OBeMHEHUEM TI0 001IeMy 00pa3oBanuio (mpoTokod ot § anpenst 2015 r. Ne 1/5)

c yuetoM YMK «Anre6pa. Coopuuk paboumx mporpamm» 7 — 9 kmaccel: yueO.
nmocobue st o0meoopa3zoBaTenbHbIX opranu3ainuid/ [coct. T.A. BypmuctpoBa]. —
3-¢ m31. — M.: TIpocBemenue, 2018.



1. IlmanupyemMble pe3y/abTaThl H3y4YeHHs Kypca aJjreOpsl B 7-9 kiaccax ¢
ucnonab3oBanueM odopynosanus Llentpa «Touka pocra»

TpeboBanust K pe3ynbTaTaM OCBOEHHS Kypca aireOpbl B OCHOBHOW INKOJIE
OTIPEMIETSIOTCS KIIOYEBBIMH 3a7auaMu  0o0miero oOpa3oBaHMsl, OTpPaKarOIIMMH
WHIUBUyaJIbHBIE, OOIIECTBEHHbIE W TOCYJAapCTBEHHBIE IMOTPEOHOCTH, W
BKJIFOYAIOT JTMYHOCTHBIC, METAPEIMETHBIC U MPEAMETHBIC PE3yJIbTaThl OCBOCHHUSI
peaMeTa.

Pabouas mporpamMma oGecrieunBaeT JOCTHIKEHUE CIEAYIONINX PE3yIbTaTOB
OCBOEHHS 00pa30BaTEIHLHON MPOrpaMMbl OCHOBHOTO OOIIET0 00pa30BaHUS:

JIMYHOCTHBIE:

1) chopMHUPOBAaHHOCTH OTBETCTBEHHOI'O OTHOIIEHHUS K YUECHHIO, TOTOBHOCTD
M CIIOCOOHOCTH O0YyYaromMXCsi K CaMOPa3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE
MOTHBAIIUU K OOYYCHHIO M TO3HAHUIO, BHIOOPY IajdbHEHIIEro OOpa3oBaHUsS Ha
0a3e OpUEHTUPOBKU B MHpe Npodeccuii U MpoPeCcCHOHATBHBIX MPEANOYTCHUMN,
OCO3HAHHOMY TIOCTPOCHHUIO WHIUBUAYATHHONW 00pa30BaTENbHOW TPACKTOPUU C
y4€TOM YCTOHYMBBIX ITO3HABATCIILHBIX HHTEPECOB;

2) chOopMHUPOBAHHOCTH IEJIOCTHOTO MHPOBO33PCHHUS, COOTBETCTBYIOIIECTO
COBPEMECHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOM MPAKTUKH;

3) chopMHUPOBaHHOCTh KOMMYHHMKATHBHOW KOMIIETEHTHOCTH B OOILICHUH U
COTPYJHHYECTBE CO CBEPCTHUKAMHM, CTAPIIMMHU U MIIAAIINMU, B 00pa30BaTEIbHOM,
OOIIIECTBEHHO TIOJE3HOW, Y4eOHO-HCCIIEeNOBATEIIbCKONW, TBOPYECKOW M JIPYTHX
BUJIaX JICATEIHHOCTH;

4) yMeHHE SCHO, TOYHO, TPAMOTHO H3JlaraTh CBOM MBICIIM B YCTHOH U
NUCHbMEHHON peuYd, TOHMMAaTh CMBICI IIOCTAaBJICHHOW 3aJadyd, BBICTPAMBATh
apryMEHTAIUIO, IPUBOJINUTD TPUMEPHI U KOHTPIIPUMEPHI;

5) mpejcraBieHne O MaTEeMaTHYECKOW Hayke Kak cdepe YeI0BEeYeCKOM
AeSATeNbHOCTH, 00 JTamax e€ pa3BuUTHSA, O e 3HAYMMOCTH IS Pa3BUTHS
BN 3AIHH;

6) KpUTHYHOCTH  MBINUICHUS,  yYMEHHE  paclo3HaBaTh  JIOTHUCCKU
HEKOPPEKTHBIC BHICKA3BIBAHUS, OTIIMYATH THITOTE3Y OT (PaKTa;

7) KpeaTWBHOCTH MBINUICHUS, MHUITUATHBA, HAXOTYMBOCTh, AKTHBHOCTH TIPH
pelIeHNH anrebpandecKux 3aad;

8) yMmMeHme  KOHTpOJIMPOBATH  MpPOIECC H  pe3yibTaT  y4eOHOUH
MaTeMaTUYEeCKOH eI TeIIbHOCTH;

9) cmocoOHOCTh K 3MOIMOHATBLHOMY BOCIPHUATHIO MaTeMAaTHICCKUX
00BEKTOB, 3a/1a4, pEIICHUH, PacCyKICHHUIA;

CornacHO MPWIOKEHUIO K MHUChMY MHUHHCTEPCTBA OOpa30BaHUsS, HAYKH U
MosoaexxHor momutuku KpacHomapckoro kpas ot 13.07.2021 Ne 47-01-13-
14546/21 «PexkoMmeHAanuu 1O COCTABJIEHUIO pado4YMX MpOrpaMm yueOHBIX
MPEIMETOB, KypCOB»  JOTIOJHEHBI CIEIYIONINE JTUYHOCTHBIC KOMIIETCHIIMU B



cootBeTcTBUM ¢ [Iporpammoil BocnuTanuss U pabodeil MporpamMmoil BOCIIUTAHUS
o0Opa3oBaTeIbHON OpraHu3aluu:

1. I'paxxnanckoe BocMTaHME!

° TOTOBHOCTh K BBITIOJHEHUIO O0S3aHHOCTEH TpaKJaHWHA U peallu3allid €ro
mpaB, TNPEACTaBICHUE O MaTeMaTHYECKUX OCHOBax (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUU, MPOLEAYP TPaKIaHCKOTO oO0IecTBa (BBIOOPHI,
OIPOCHI U Tp.);

° FOTOBHOCTh K OOCYXIEHHUIO DJTHUYECKHX TMpoOJieM, CBSI3aHHBIX C
NPaKTUYECKUM TPUMEHEHUEM JOCTH)KEHUW HayKW, OCO3HAHHE BaXKHOCTHU
MOPAJIBHO-3TUUYECKUX MPUHITUTIOB B JIEITEIIBHOCTH YUEHOTO.

2. IlarpuoTnyeckoe BOCIUTAHHE:

o OPOSIBJIEHUE MHTEpeca K TMPOHUIOMY M  HACTOSUIEMY POCCHUKCKOMN
MAaT€MAaTHK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JOCTHKEHHSIM  POCCHMCKUX
MAaT€MAaTUKOB W POCCUHCKON MaTEMaTHYE€CKOM IIKOJbI, HCIOJIb30BAaHUE 3THUX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax.

3. JlyXxoBHO-HpPaBCTBEHHO€ BOCIIMTAHME:

L4 HCJIOCTHOTO MUPOBO33PCHUSA, COOTBCTCTBYIOICTO COBPCMCHHOMY YPOBHIO
Pa3BUTHUA HAYKU U
L O6H1€CTBCHHOI>1 IMPAKTUKH, YIUTBIBAIOIMICTO COIMUAJIBHOC, KYJIBTYPHOC,

A3BIKOBOE, yXOBHOE MHOT000Opa3ue COBPEMEHHOTO MUPA;

o Pa3BUTOr0 MOPAJIBHOI'O CO3HAHUS U KOMIIETEHTHOCTH B PELICHUU
MOpaJLHBIX TPOOJIEM HAa OCHOBE JJUYHOCTHOTO BbIOOPA, 3HAHUSI OCHOBHBIX HOPM
MOpaJju, HpaBCTBEHHBIX, TYXOBHBIX UJICAIOB, XpPAHUMBIX B KYJIbTYPHBIX
TpaauUMsaX HapoaoB Poccuu, rOTOBHOCTH Ha UX OCHOBE K CO3HATEIIBHOMY
CaMOOTPAHUYEHHUIO B TIOCTYIKAX, TOBEICHUH, PACTOUYNTEILHOM MOTPEOUTETHCTBE;
o HPABCTBEHHBIX YYBCTB U HPDABCTBEHHOI'O [TIOBEICHUS, OCO3HAHHOTIO U
OTBETCTBEHHOTO

OTHOILIEHHUS K COOCTBEHHBIM MOCTYIIKaM, YMEHHUSI CIIPABEJINBO OLICHUBATH CBOU

MOCTYIIKH, IMOCTYIIKU IPYTUX JIFOJEH;

o CIIOCOOHOCTH K HPaBCTBEHHOMY CaMOCOBEPIICHCTBOBAHUIO;

o OCO3HAHMS 3HAYCHUSI CEMbHU B KU3HH Y€JIOBEKa U 00IeCTBa, TPUHATHS
LIEHHOCTU CEeMENHOM )KU3HH, YBAXKUTEIBHOTO U 3a00TIMBOTO OTHOIIEHUS K YJIEHaM
CBOEH CeMbH OCO3HAHHOT'O, YBAKUTEJIBHOTO U JOOPOXKENATEIIBHOIO OTHOLIECHHUS K
JIPYromMy 4ellOBEeKY, €ro MHEHHIO, MUPOBO33PEHUIO, KYJIbTYpPE, A3BIKY, BEPE,
FPaKIaHCKOM MO3UIINH;

o COI[MATbHO-KOMMYHHUKATUBHBIX YMEHHUI 1 HABBIKOB, TOTOBHOCTH U
CIIOCOOHOCTH BECTHU AUAJIOT C IPYTUMH JIFOJbMU U JOCTUTATh B HEM
B3aMMOITOHUMAHUS: UICHTUPUKAIUU ce0s KaK MOTHOMPABHOTO CYOhEKTa
0Ol1IeHHs], TOTOBHOCTH K KOHCTPYMPOBAHUIO 00pa3a mapTHepa 1o Juajory,
FOTOBHOCTH K KOHCTPYHUPOBAHHUIO 00pa3a JA0MYCTUMBIX CIIOCOOOB JIMAJIOra,
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TOTOBHOCTH K KOHCTPYHUPOBAHUIO IIpoliecca Juajiora Kak KOHBEHIIMOHUPOBAHUS
MHTEPECOB, MPOLIEYP, TOTOBHOCTU U CIOCOOHOCTH K BEJIEHUIO IIEPErOBOPOB;

4, ICTeTHYECKOE BOCIIUTAHME:

. CIIOCOOHOCTh K SMOIIMOHAIBHOMY M 3CTETHYECKOMY BOCHPUSITHIO
MaTeMaTU4eCKUX 00ObEKTOB, 3a/1a4, PEIICHHUM, pacCyXICHUN;
° YMEHUE BUJIETh MATEMAaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.

5. lleHHOCTH HAYYHOT' O TIO3HAHMS
o OpHUEHTAIUSl B [JEATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAy4YHBIX
npe/cTaBleHni 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS YEJOBEKA, MPUPOJBI U
oOmiecTBa, MOHMMAaHME MaTEMaTUYeCKOW HayKu Kak cdepbl YenoBeuecKou
NEATEIHOCTH, ATANIOB €€ Pa3BUTUS U 3HAYMMOCTH JJIs1 Pa3BUTHUS LUBUIN3ALUN;

L4 OBJIaJCHHUC A3BIKOM MAaTCMAaTUKHU H MaTeMaTU4YeCKOM KYHBTyPOﬁ KakK
CPCACTBOM IIO3HAHUS MHUPA,
L4 OBJIaJCHHUC HpOCTGﬁHIHMH HaBbIKaMH HCCHGHOB&TGHLCKOﬁ ACATCIIBHOCTH.

6.du3nveckoe BocMUTaHHe, (OpMHPOBaAHHE KYJIbTYPbI 3/I0POBbSI H
IMOIHOHAJIBLHOTO 0JIATOMOTYYHSI:

o TOTOBHOCTh MPHUMEHSTh MaTeMaTHYeCKHEe 3HaHWUS B HMHTEPECaX CBOETO
3IOPOBBS,  BEIEHHWE  3J0pPOBOTO  o0paza KW3HU  (30pOBOE  THTAHUE,
cOamaHCHUPOBAaHHBIA pEXUM 3aHATHA W OTAbIXa, peryispHas Qu3ndeckas
aKTUBHOCTH), HEMPHUSATHE BPEIHBIX TPUBBIYCK, HEOOXOIUMOCTH COOJIOACHHUS
paBujI OE30MACHOCTH B OBITY M PETbHOM JKU3HU;

o cOpMUPOBAHHOCTh HaBbIKa pe(JICKCUH, TPU3HAHWE CBOETO IIpaBa Ha
OIMOKY W TAKOTO K€ TIpaBa JPyroro 4eoBeKa.

/. TpynoBoe BocniuTaHue:

o YCTaHOBKA HA AaKTUBHOE YYacTHE B PEUICHUM IPAKTUYECKUX 3ajad
MAaTEMaTHYECKOW HAIpPaBJICHHOCTH, OCO3HAHHWE BAXXHOCTH MaTEMaTUYECKOIO
oOpa3oBaHus Ha TPOTSHKEHUU BCEH KM3HM JJISl YCIENMHOW MpodecCuOHATBLHON
JESTENHHOCTH U Pa3BUTHE HEOOXOANUMBIX YMEHUI;

o OCO3HAHHBIM BBIOOP M TIOCTPOEHHE HWHIUBUAYAIBHOW TPACKTOPUU
oOpa3oBaHMsS W JKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX WHTEPECOB W
OOIIECTBEHHBIX TOTPEOHOCTEH.

8.9KkoJiornyeckoe BOCIUTAHME:

o OpHMEHTALIMS Ha MPUMEHEHNE MAaTEMATHYECKUX 3HAHUUW [T PELICHUs 3a/]1a4 B
00J1acTU COXPAaHHOCTH OKPY>KaIOIIeH Cpelibl, MIIaHUPOBAHUE MOCTYNKOB U OLIEHKU
WX BO3MOXHBIX ITOCJIECICTBUH [T OKPYKAIOILIEH CPEbI;



. OCO3HAHHUE TJIO0ATBHOTO XapakTepa JKOJIOTMYECKHX MpoOieM U MyTel ux
pELICHUS.

CIOCOOHOCTU MPUMEHSITh 3HAHUS, MOJTy4YaeMble IPU U3yYCHUU TIPEAMETA,
IUI peLLeHUs 3a7a4, CBI3aHHBIX C OKPYKAIOLIEH IPUPOAHON CPENOH, ITOBBILLICHUA
YPOBHSI 9KOJIOTUYECKOM KYJIbTYpPhI, OCO3HAHUSI TJI00ATBLHOTO XapaKTepa
AKOJIOTUUECKUX MPOOJIEM U MyTEH UX PEIICHUS TOCPEICTBOM METO/I0B
MaTeMaTHKHU.

MeTalnpeJIMeTHbIE:

7 kJj1acc

PeryastuBHbie YY ]|

OOyuaroniuics CMOXKeT:

1) caMOCTOSATEIIBHO CTaBUTh HOBbIE  y4eOHbIC I W 33JayH,
oOHapyXuBaTh U (POPMYIUPOBATH IPOOIEMY;

2) CcaMOCTOSATEIBHO aHAJIM3MPOBATh YCIOBUS JOCTHKCHHS LIEJM Ha OCHOBE
BBIJICJICHHBIX YUUTEIEM OPUCHTUPOB JICHCTBUI B HOBOM MaTepHuale;

3) caMOCTOSATEIbHO COCTaBIATh IUIAH JOCTHKEHHS IeJIeld, B KOTOPOM
YUHUTHIBAIOTCS YCIIOBUS M CPEJICTBA JOCTHIKCHUS;

4) pabotaTh 1O MPEIIOKECHHOMY HIIM CaMOCTOSITCIIBHO COCTaBICHHOMY
IJIaHY, WCMOJIb30BaTh HAPSIAy C OCHOBHBIMHU U JIOTIOJHUTEJBHBIE CPENICTBA
(cipaBoyHasi JUTEpaTypa, CIOXHbBIE MPUOOPHI, KOMIIBIOTEp H  Jp.),
IPOTHO3UPOBATH AIbTEPHATUBHBIE PEIICHUS,

5) cBOOOMHO TMOJIb30BaThCS, BHIPAOOTAHHBIMH KPUTECPHSIMH OIICHKH U
CaMOOIIEHKH, UCXOd U3 LEJH U HMEIOUIUXCS KPUTEPUEB, pazinyas pe3yJbTaT u
CIIOCOOBI IEWCTBHI;

6) caMOCTOSATENILHO HAXOJWUTh MPHYUHBI CBOETO yClexa M Heycrexa,
HaXOAUTh CIOCOOBI BHIXOJA W3 CUTYallMd HEYCIeXa, OCYHIECTBISITH PEQIICKCHIO
JIEVCTBUM, BHOCUTh KOPPEKTUBBI B BBIIIOJTHEHUE JEUCTBHM;

7) mpwuiaaraTh BOJIEBbIC YCHIIMS WM MPEO0JICBATh TPYIHOCTH U MPETSITCTBUSA
Ha ITyTH JOCTHKEHHUS LEIEH.

ITo3naBaTtesbHbIie YY ]|

OOyJaronuics CMOXKeT:

1) cTpouTh pacCyKJACHHE Ha OCHOBE CpPaBHCHUS TPEAMETOB U SIBICHUH,
BBIJEJISS IPY 3TOM OOIIIHE NPU3HAKHY;

2) CcaMOCTOSTEIBHO yYKa3bIBaTh HH()OPMAIIHIO, HYKIAIOITYIOCS B TIPOBEPKE;

3) co3nmaBath BepOalbHBIC, BEIICCTBEHHBIC W MH(POPMAIIMOHHBIC MOJEIH C
BBIJICJICHUEM CYILECTBEHHBIX XapaKTEPUCTUK OOBEKTA JJIsl OMpEeeNIeHHs crocoda
pelieHus 3aJa4i B COOTBETCTBUU C CUTYaIIUEH;

4) camMOCTOSITeTFHO CO3/[aBaTh aAJITOPUTM JUISI PEIICHUS y4eOHOW 3a1a4u;

5) HaxXOIUTh B TEKCTE TPeOyeMyr0 HHPOPMAIIHIO;

6) ompenmensTh TeMy, IeJb, Ha3HauUCHUE TEKCTa, OOHApPY)XHBaeT
COOTBETCTBHUE MEXKIY YaCThIO TEKCTA U €ro 0011Iel uaeeil;

7) CONOCTaBJIAThH Pa3HbIC TOUKH 3PCHUS M pa3HbIE UCTOYHUKU WH(OPMAIUN
10 3aJaHHOU TEME;



8) MOHMMaeT TEKCThI Pa3IMYHBIX JKAHPOB, COOJIOAAsi HOPMBI TIOCTPOCHHUS
TEKCTa (COOTBETCTBHE TEME, KaHPY, CTHIIIO PEUr U Ap.);

9) naBath ompeeNeHuUs MOHATHSIM IO Pa3padOTaHHOMY AITOPUTMY;

10) mepepabatbiBaTh HH(DOPMAIIMIO, MPEOOPA30BBIBATH €€ C BBIACICHUEM
CYILIECTBEHHBIX MPU3HAKOB SIBICHUN U (AKTOB;

11) BBINIOJHSCT CAMOCTOSATEIBHO YUYCOHBIH MPOCKT M HMCCICAOBAHHE IO
PYKOBOJICTBOM YUHTEIIS;

12) ucronb30BaTh aACKBATHBIC METOABI IMONYy4YCHHsS 3HAHUK (ompoc,
HKCIIEPUMEHT, CPABHEHHE);

13) BBIABHraTh THIOTE3Y IO PEIICHUIO0 MPOoOJIeMbl, (GOPMYIHPOBATh 3a1aun
U TIPEJICTABISATh PE3YJIbTAThl MPOEKTHON PabOThl MU UCCIEAOBAHMS;

14) sicHO, JIOTMYHO W TOYHO W3JaraTh CBOK TOYKY 3pPEHUS, HCIOJIb3YsI
SI3LIKOBBIE CPEJICTBA, aJIeKBATHBIE 00CYKIaeMoil mpoodieme.

KommyHnukaTuHbie YV /|

OOyuaronuincs CMOXKeT:

1) ycTpaHsTh B paMKax JaMajora pa3pbiBbl B KOMMYHHKAIIWH,
00yCJIOBJICHHBIE HEMOHUMaHUEM/ HEMPUIATHEM CO CTOPOHBI COOeceHMKa 3a/1auH,
(GbOpMBI WK COAEPKAHUS TUAJIOra;

2) JnenaTh OLEHOYHBIM BBIBOJ O JOCTH)KCHHH 1M KOMMYHHKAIIHH
HEMOCPEJCTBEHHO  TOCJIe  3aBEpIICHHs KOMMYHUKATHUBHOTO  KOHTaKTa M
000CHOBBIBATH €T0;

3) co3maBaTh MUCHMEHHBIC «KIIUIIMPOBAHHBIC» U OPUTMHAIBHBIC TEKCTHI C
UCIIOJIb30BaHUEM HEOOXOIMMBIX PEYEBBIX CPE/ICTB;

4) BbILACTATH WHPOPMAIIMOHHBIN ACMEeKT 3aJaud, OINEPUPOBATH JaHHBIMH,
UCIIOJIb30BaTh MOJIEJb PEIICHHUS 3a/1a4K;

5) wucnoap30BaTh HHPOPMALIKIO C YIETOM STHUCCKUX U MPABOBBIX HOPM.

8 knace

PeryastuBubie YY ]|

OOyJaronuincs CMOXKeT:

1) caMOCTOSTEIIBHO CTaBUTh HOBBIE y4eOHBIE TIEIM W 3aJIadH,
YCTaHABIMBATh IIEJIEBbIE TMPUOPUTETHI, OOHAPYXKMBATh H  (POPMYIUPOBATH
npooiemy;

2) CcaMOCTOSTEIIPHO aHAJIM3UPOBATh YCJIOBUS JOCTH)KCHHUS IIEIH HA OCHOBE
BBIJICJICHHBIX YUYUTEIEM OPUEHTUPOB JICHCTBUI B HOBOM MaTepHUaJe;

3) 3asABIATH [EJICBbIC OPUCHTUPHI, CTABUTDH aJ[CKBATHBIC UM 33JIa4H U

4) npemraraTh JCHCTBHS, YyKa3biBasi ©  OOOCHOBBIBAS  JIOTUYECKYIO
MOCJIe10BATENBLHOCTh 11aroB;

5) cHmcTeMaTHU3UpOBaTh KPHUTECPUH IUIAHUPYEMBIX pPE3YyJIbTaTOB M OICHKH
CBOEH JIEATEIILHOCTH;

6) oTOMpaTh WHCTPYMEHTBI JUIS OICHUBAaHUS CBOCH JICATEIBHOCTH,
OCYLIECTBIISITh CAMOKOHTPOJb CBOEU JESITENBHOCTH B paMKax MPeasIOAKEHHBIX
YCJIOBUH U TPeOOBaHUI;



7) yCTaHaBIMBaTh CBA3b MEXAY IOJTYYCHHBIMH  XapaKTePUCTUKAMU
MPOAYyKTa M XapaKTepUCTUKAMH TIpoIlecca JCATEIBHOCTH, TIO 3aBEPIICHUH
JEATENBHOCTH TpEaaraTh W3MEHEHHUE XapaKTEPHUCTHK TPOIECca IS MOTYICHUS
VIIYUIICHHBIX XapaKTEPUCTUK MPOTYKTA;

8) MOXeT MPOrHO3UPOBAThH ATbTEPHATUBHBIC PEIICHHMS,

9) caMOCTOATEIBHO MOXKET HAXOUTh MPUYMHBI CBOCTO ycIiexa M HeycIexa,
HaxXOJUTh CIOCOOBI BBIXOJAa W3 CHUTyalldd HEycrexa, OCYIIECTBIIATH
MO3HABATEIBHYIO PEeQIICKCUIO JCHCTBUH, BHOCHTH KOPPEKTHUBBI B BBITOJTHCHHE
JICHCTBUU;

10) ocy111eCTBIATh KOHTPOJIb [0 PE3YJIBTATy U CIIOCO0Y JACHCTBHIA;

11) mposIBIIATh IENEYCTPEMICHHOCTh M HACTOMYMBOCTH B MPEOJIOJICHUU
TPYAHOCTEN;

12) caMOCTOSTEIILHO HAXOIUTh CIIOCOOBI pa3peIIeHUs TPYAHOCTEH;

13) npunaraTh BOJICBBIC YCHIIUS;

14) neMOHCTPHPOBATH MPUEMBI PETYJIALUNA SYMOIIMOHATBHBIX COCTOSTHHUH.

ITo3naBaTeabHbie YY ][

OOyuaronuics CMOXKeT:

1) OOBSCHATH SIBJICHHS, TPOICCCHI, CBSI3W M OTHOIICHHS, BBISBISEMbBIC B
XOJI¢ TIO3HABAaTCIIBHOM W  HUCCIICNIOBAaTEIbCKON  JIEITEIbHOCTH  (IIPUBOJMTH
00BsSICHEHHE C U3BMCHEHUEM (DOPMBI TIPEICTABICHUS; OOBACHATD, ICTATU3NPYS WITH
0000111251, 0OBSICHATH C 3aJJAaHHON TOYKHU 3PCHHS);

2) mpeoOpa3oBbIBaTh MOJCIU C IEJIbI0 BBIABICHUSA OOIIMX 3aKOHOB,
OTIPEIENISIONINX JAHHYIO TPEIMETHYIO 00J1acTh;

3) MepeBOAUTH CIOKHYIO MO COCTaBy MH(MOPMAIHIO U3 Ipad)uuecKoro WiH
(bopManu30BaHHOTO (CUMBOJILHOTO) MPECTABICHHS B TEKCTOBOE, K HA000POT;

4) BbIOupaTh HaubOoyiee dS(PPEKTUBHBIE CIOCOOBI pEIIEHUS 3aaad B
3aBUCUMOCTH OT KOHKPETHBIX YCJIOBHM U WHIWBUIYAIbHBIX OCOOEHHOCTEMH
MO03HABATEIHLHOTO CTHIIS,

5) cTpouTh cXeMy, aJrOpUTM JCHUCTBUS, UCTIPABJISATh UIIM BOCCTAHABIMBATH
HEU3BECTHBI paHEe aJrOPUTM HAa OCHOBE MMEIOIIETOCS 3HAaHUS 00 O0BEeKTe K
KOTOPOMY TMPUMEHSIETCS QITOPUTM;

6) CTpPOUTH JOKA3aTEIBCTBO: MPSMOE, KOCBEHHOE, OT POTUBHOTO;

7) aHaIM3UPOBATH/PEQIICKCHPOBATH ONBIT Pa3pabOTKH ¥ peaU3aluu
y4eOHOTO TMPOEKTa, WCCIENOBAaHUA HAa OCHOBE MPEMJIOKEHHOW MPOOIeMHON
CUTyallud, TIOCTaBJICHHOW TIeNM W/WIM 3aJaHHBIX KPUTEPUEB  OICHKH
MPOyKTa/pe3ynbTaTa;

8) comocTaBisATh pa3HbIe TOUYKH 3PSHUS U Pa3HbIe HCTOYHUKHA HH(DOpMAIHH
110 3aJaHHOU TEME;

Q) nmenath B3aUMOCBSI3b HMH(OpPMAIMM TEKCTa C JUYHBIM JKU3HCHHBIM
OTIBITOM;

10) ocy1ecTBIATh CpaBHCHHUE, cepHaIuio u KJIaccuuKaIuio,
CaMOCTOSITETILHO BBIOWpAas OCHOBAaHWS W KPUTEPUU I YKA3aHHBIX JIOTHYECKUX
ONEepaLHnii;



11) ocymiecTBIATh JIOTUYECKHE omepanuu (YCTaHOBICHHE POIO-BUIOBBIX
OTHOIIEHU, Mepexo]] KOIMYECTBO-Ka4eCTBO U Ap.)

KommyHnukatusubie YY /|

OO0yuaroniuics CMOXKeT:

1) npenBuaeTh (MMPOTHO3UPOBATH) MOCIICACTBUS KOJJICKTUBHBIX PEIICHHIA,

2) B3MJISIHYTh HAa CUTYAIUIO C TIO3HUIIUU JAPYroro, He UATH Ha KOHQIHMKT MPH
PELIEHUH BOIIPOCOB, CIIOCOOCTBOBATH MPOAYKTUBHOM KOOIEpaIiy;

3) MOHHMMAaeTh MO3UIMIO IPYTrOro, pa3jiMdacT B €ro pedyd: MHEHHE (TOUKY
3peHus), 10Ka3aTeNbCTBO (APTyMEHTHI), (DaKThl, TUTIOTE3bI, TEOPUU;

4) oOcyxnaTh pas3IMYHbIE TOYKH 3PCHUS H BbIpaOaThIBaTh OOIIYIO
NO3ULHIO;

5) HMCHOiB30BaTh aJICKBATHBIC U PA3HOOOPA3HBIC SA3BIKOBBIC CPE/ICTRA;

6) B IUCKYCCHMM YMETh BBIIBHIaTh KOHTPAPTYMEHTHI, MepedpasupoBaTh
CBOIO MBICIIb (BJIaJIeHME MEXaHU3MOM SKBHUBAJICHTHBIX 3aMEH );

7) WCTONB30BaTh KOMITbIOTEPHbIE TEXHOJIOTUU TUTSI pelIeHUs
MHPOPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX YYeOHBIX 3ajad, B TOMYHCIIE:
BBIUMCIICHUE, HANUCaHUE MHCEM, COYMHEHHM, TOKIaa0B, pedeparoB, cCO3AaHHE
MIPE3CHTAINH U JIp).

9 ki1ace

PeryasituBubie Y'Y /1

OOyyaromuics CMOXKeT:

1) aHamu3upoBaTh  CYIIECTBYIOIIWE W IUIAHUPOBATH  OyayIIue
oOpa3oBaTeIbHbIE PE3YIbTATHI;

2) UACHTU(UIMPOBATH COOCTBEHHBIC MPOOJIEMBI U ONPEICNIATH TIABHYIO
poOJeMy;

3) BBIABUTATH BEPCHM pEIICHUSA MPOOJeMbl, (HOPMYIUPOBATH THUIIOTE3BI,
NPEIBOCXUINATH KOHEUHBIN pPe3yJIbTaT;

4) cTaBUTH IEb JEATSIHHOCTH HAa OCHOBE OMPEACICHHOW MPOOJIEMbl H
CYIIECTBYIOIINX BO3MOXXHOCTEN;

5) ¢opmynupoBaTh yaeOHBIC 3a/1aUU KaK IIard JOCTHKCHHS TTOCTABICHHOM
[[EJH 1eITeIbHOCTH;

6) 00OCHOBBIBATH IICJICBBIC OPHUCHTUPHI HWIPHOPUTETHI CCHUIKAMH Ha
IIEHHOCTH, YKa3bIBasi 000CHOBBIBAS JIOTHUECKYIO TIOCIEA0BATEILHOCTD IIaroB;

7) ompencniaTh ACHCTBUE(s) B COOTBETCTBUU C y4eOHOM IO3HABATEIbHOM
3aja4eH,

8) cocTaBNATh aQJITOPUTM JICHCTBUH B COOTBETCTBHM C  Y4eOHOM
MMO3HABaTEJILHOM 3a7a4eii;

9) 00OCHOBBIBATH W OCYIIECTBIATH BBIOOpP HambOoiee dPPEKTUBHBIX
CIIOCOOOB pelieHus1 yueOHBIX TO3HABATEIbHBIX 33744,

10) onpenenaTh/HaXOUTh, B TOM YHCIE W3 TNPEAJIOKCHHBIX BapHaHTOB,
YCIIOBHS JIJIsl BEITIOTHEHUST YIeOHOM ¥ TTO3HABATEIHHOM 3a1a4H;



11) BeICTpanBaTh KU3HCHHBIC IJIAHBI HA KPATKOCPOUYHOE OyayIiee (3asBisTh
LIEJIEBbIE OPUEHTHUPBI, CTaBUTh aJE€KBaTHbIE WM 3aJauyd Mpejarath ACHCTBUS,
YKa3bIBasi 1 00OCHOBBIBAsSI JIOTHYECKYIO MOCIEA0BATEILHOCTH 111aroB);

12) BeIOUpaTh W3 TPEAIOKEHHBIX CAMOCTOSTEIBHO HCKAaTh CpPeIacTBa/
pECYpPCHI JIJIsl PellieHUs 3aa4n/ JOCTHKEHUS 1IeJIH;

13) cocTaByATh IJIaH pEIUICHUsT MPOOJIeMbl  (BBITIOJHEHUS MPOEKTa,
MIPOBEJICHUS UCCIICIOBAHUS);

14) onipenensaTh MOTEHIMAIBHBIC 3aTPYJAHCHUS IMPH PEIICHUM Y4eOHOW W
MO03HABATEIBLHOM 3aJ]a4 U HAXOJIUTh CPEICTBA JJISl UX YCTPAHCHHUS;

15) onuchiBaTh CBOW OMBIT, OPOPMIISISL €ro IS epeavn APYTrUM JIFOSIM B
BUJIE TEXHOJIOTHH PELICHUS MPAKTUYECKUX 3a]1ay ONPEACICHHOIO KJ1acca;

16) ruiaHupoBaTh u KOPPEKTHUPOBATH CBOIO UHAUBUAYATBHYIO
00pa3oBaTeIbHYI0 TPAEKTOPHIO;

17) ompenensTh COBMECTHO C TIEaroroM W CBEPCTHUKAMU KPUTEPUU
IUTAHUPYEMBIX PE3YJIbTaTOB U KPUTEPHUH OLIEHKH CBOEH Y4eOHOMU JesTENbHOCTH;

18) cucremaTH3upOBaTh (B TOM YHUCIIE BBIOMPATh MPUOPUTETHBIC) KPUTCPUH
IUTAHUPYEMBIX PE3YJIbTaTOB U OLICHKU CBOEH JESATEIbHOCTH;

19) orOMpaTh HMHCTPYMEHTHI JIJISl OLCHHBAHHUS CBOCH JIEATCIHLHOCTH,
OCYHIECTBIISITh CAMOKOHTPOJIb CBOEH JIEATENbHOCTH B pPaMKax MPEII0KEHHbBIX
yCIIOBUM U TpeOOBaHUI;

20) OoLleHHBATh CBOIO JESTEIBHOCTh, APTYMEHTUPYS MPUYUHBI JOCTHKCHUS
WIN OTCYTCTBHUSI IJITAHUPYEMOTO PE3YJIbTaTa;

21) HAXOAMUTH TOCTATOYHBIC CPEJICTBA JUIsl BBIOJIHEHUs YUEOHBIX JIEHCTBUIA
B U3MEHSIOLIEICS CUTYyal[MM U/ WU TIPU OTCYTCTBUM IIJIAHUPYEMOI'O PE3YyJIbTaTa;

22) paboTass 1O CBOEMYy IUIaHY, BHOCUTh KOPPEKTHBBI B TEKYILYIO
JESTeNbHOCTh Ha OCHOBE aHalu3a HM3MEHEHMM  CUTyalluu i TOJIY4YECHHUs
3alJIaHUPOBAHHBIX XapaKTEPUCTHK MPOAYKTA/pe3ynbTara;

23) ycTaHABIMBaTh CBSI3b MEXKAY MOJYYCHHBIMH  XapaKTEPUCTHKAMHU
OpOoAYyKTa M XapaKTepUCTUKaMU Ipoliecca JeATENbHOCTH, IO 3aBEpLICHUU
JEsITeIbHOCTU TpeJularaTh U3MEHEHHE XapaKTEpPUCTUK Ipoliecca A MOTydeHUs
yIYYLIEHHBIX XapaKTEPUCTUK MPOAYKTA;

24) cBepATh CBOM JEHCTBHS C LENBIO H, TIPU HEOOXOAMMOCTH, HCIPABIATH
OIIIMOKH CaMOCTOSTEIBHO;

25) onipeniensiTh  KPUTEPUU  MPABUIBHOCTH (KOPPEKTHOCTH) BBITOJTHCHUS
y4eOHOM 3a1a4H;

26) aHanM3upoBaTh W OOOCHOBBIBATH MPHMEHEHHWE COOTBETCTBYIOIICTO
MHCTPYMEHTApUs AJIsl BBIMOJIHEHNS y4eOHOM 3a/1a4H;

27) cBOOOHO TIONB30BATHCS BHIPAOOTAHHBIMH KPUTEPHSIMU OICHKU H
CaMOOLIEHKH, UCXOJs U3 LEIH U UMEIOLUXCS KPUTEPUEB, pa3inyas pe3yJbTaT U
CHOCOOBI IEMCTBUM;

28) orleHMBaTH MPOAYKT CBOCH JEATEIHHOCTH 10 3aJaHHBIM  H/WIU
CaMOCTOSITEJIbHO ~ ONPEJEICHHBIM KPUTEPUSIM B COOTBETCTBUU C  LEJBIO
NeSATENbHOCTH;
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29) 000CHOBBIBATh JIOCTHXKUMOCTH IICJIM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE
OLICHKU CBOMX BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHEIIHUX PECYPCOB;

30) puxcupoBath 51 aHAJIU3UPOBATH JUHAMUKY COOCTBEHHBIX
o0pa3oBaTeIbHBIX PE3YJIHTATOB;

31) HaOmogaTh W aHAIM3UPOBATH CBOK YYEOHYIO M IO3HABATEIBHYIO
NEeSATENbHOCTh U JIEATEIBHOCTh  JIPYTMX  OOydYamomMXCi B MpoOLEcce
B3aMMOIIPOBEPKU;

32) COOTHOCUTh pealbHbIC M IUIAHUPYEMBIC PE3yJIbTaThl MHIWBHIYaTbHON
o0pa3oBaTeIbHOM IEATEIbHOCTH U JI€JaTh BBIBOIbI;

33) mpuHUMAaTh pelICHHE B Y4YeOHOHW CHUTyalliM ¥ HECTH 3a HEro
OTBETCTBEHHOCTb;

34) caMOCTOSITEIBHO OMPECIIATh MPUYMHBI CBOETO yCIeXa WM Heycrexa H
HaXOAMUTh CIIOCOOBI BHIXOJIA U3 CUTYal[MU HEYCIeXa;

35) peTPOCHIEKTUBHO OMPEACIsATh, KaKUE JCUCTBHUS MO PEUICHHIO Y4eOHON
3a/layd WM TapaMmeTpbl 3TUX JNEUCTBUN MPUBEIM K TOJYYEHHIO HMEIOIErocs
NPOJYyKTa y4eOHOU NesATeIbHOCTH;

36) 1EeMOHCTPUPOBATh  MPHUEMBbI  PETYJSIUU  MCUXOPU3UOTOTHUSCKUX/
AMOIMOHATBHBIX COCTOSIHUM NIt JOoCTHXKeHUs d(hdeKrra ycrnokoeHus (yCTpaHEeHHUs
HMOIIMOHAJILHON  HampsbKeHHOCTH), d¢@dexta BoccTaHoBIeHUs (ocimabieHus
IPOSIBIICHU yTOMJICHUS), sabdexra aKTUBU3AIUU (TTOBBIMIICHUS
HCUXO(PU3NOIOTUYECKON PEAKTUBHOCTH).

ITo3naBaTesbHBIE Y'Y ]|

OOyuaromuics CMOXKET:

1) BBLAENATH MPHU3HAK IBYX WIM HECKOJBKUX MPEAMETOB WU SBICHHUN H
OOBSICHATH UX CXOJICTBO;

2) OOBeAMHATH TPEAMETHl W SBJICHUS B  TPYIIBI 10 ONPEACICHHBIM
IpPU3HAKaM, CPaBHUBATh, KJIIACCU(UIIMPOBATH U 000011aTh (DAKTHI U SIBJICHUS,

3) BBIICHATH SBJICHUE U3 OOIIETO psifia APYTUX SBICHUM;

4) ompenensTh 00CTOATENIHCTBA, KOTOpBIE IpEeIIeCTBOBAIN
BO3HUKHOBEHHUIO CBSI3U MEXAY SIBICHUSMU, M3 ITUX OOCTOSATENBCTB BBIICIATH
OTIpe/IETAIONINe, CIOCOOHBIE OBbITh NPUYMHON JAHHOTO SIBJICHUS, BBISABIATH
MNPUYUHBI U CIIEJCTBUS SIBJICHU;

5) crpouth paccykieHHE OT OOIIUX 3aKOHOMEPHOCTEH K YacTHBIM
SBJICHUSIM M OT YaCTHBIX SIBJICHUN K OOIIMM 3aKOHOMEPHOCTSIM;

6) CTpoOWTH pacCyXJeHHWE Ha OCHOBE CpaBHEHHS IPEIMETOB M SIBJICHUHU,
BBIIEJISASI IPY 3TOM OOIIME MPU3HAKY;

7) wm3naraTh MOJNyYEHHYIO WH(POPMAINIO, HHTEPIPETUPYSI €€ B KOHTEKCTE
pelraeMoit 3aauu;

8) camocrosTeNbHO YyKa3plBaTh Ha WHPOPMANHIO, HYKIAMOIYIOCS B
IIPOBEpKE, MpeuiaraTb W MPUMEHATH CIOCO0 MPOBEPKU JOCTOBEPHOCTH
uH(popMamu;

9) OOBSCHITH SIBJICHUS, MPOIECCH], CBS3M U OTHOILICHUS, BBISBISIEMBIC B
XO[€  II03HABATEIIBHOM  MCCIIEJOBATEIbCKOM  JEATENbHOCTH  (IPUBOJIUTH
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00BsICHEHHE U3MEHEHHEM (OpPMBbI MPEACTaBICHUS; OOBSACHATh, ACTAIUZUPYS WIH
0000111as1; OOBSACHATH C 3aJaHHON TOUKHU 3PEHUs);

10) BBISBJISATE W Ha3bIBaTh NPUYHHBI COOBITHS, SBJACHHS, B TOM YHCIIE
BO3MOXHBIC TTPUYUHBI/HaN00JIee BEPOATHBIE MPUIMHBI, BO3MOXKHBIE MTOCICACTBUS
3aJIaHHOH TPHYMHBI, CAaMOCTOSITEIBHO OCYIIECTBIISSI TPUYUHHO-CIICICTBCHHBIN
aHasus;

11) nenath BBIBOA Ha OCHOBE KPUTHUYECKOTO aHAJIKM3a Pa3HbIX TOYCK 3pEHUS,
MOATBEPXKAATh BBIBOJI COOCTBEHHOW apryMEHTallMed WM CaMOCTOSTEIBHO
MOJIYYCHHBIMH JTAHHBIMU;

12) 00603HaYaTh CHMBOJIOM U 3HAKOM TPEAMET W/UJIH SIBJICHHUE;

13) onpeenaTh JTOTHYSCKUE CBSI3U MEXAY MPEAMETaMH H/WIN SBICHUSMHU,
0003HaYaTh TaHHBIC JIOTUYECKUE CBSI3U C TTIOMOIIBIO 3HAKOB B CXEME;

14) co3naBaTh aOCTPaKTHBIN WU pealbHBIA 00pa3 mpeaMeTa W/ UiId SIBICHHUS,

15) cTpouTh MOJENB/CXEMy Ha OCHOBE YCJOBHMH 3ajJadyd HW/WIKM CIoco0a
pEIICHHMS 3a1a4H;

16) co3naBaTh BepOaybHBIC, BEIIECTBEHHbIE M HH()OPMAIIMOHHBIE MOJCIH
BBIZICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa JJIsi ONpeseeHus crocoba
pEIICHHMS 3a]]a4l B COOTBETCTBUU CUTYAIIHCH;

17) mpeoOpa3oBbIBaTh MOJEIM IEJIbI0 BBISIBICHHS OONIMX 3aKOHOB,
OTIPENICIIAIONIUX TAHHYIO TTPEAMETHYIO 001aCTh;

18) nepeBOIUTH CIOKHYIO 10 COCTaBY (MHOTOACIIEKTHYIO) HH()OPMAIIHIO M3
rpadguyeckoro wiauM  (GopMaIM30BAaHHOTO (CHUMBOJBHOTO) TMPEACTABICHUS B
TEKCTOBOE, 1 HA00OPOT;

19) cTpouTh CXeMy, aJITOPUTM JIEHCTBHS, HCIIPABIIATH WM BOCCTAHABIUBATH
HEU3BECTHBIA paHEE AJITOPUTM HAa OCHOBE HMEIOIIErocs 3HAHUS 00 00BEeKTe, K
KOTOPOMY MPUMEHSETCS allTOPUTM;

20) cTpOHTH A0KA3aTEIIBCTBO: MPSIMOE, KOCBEHHOE, OT MPOTHUBHOTO;

21) aHaau3upoBaTh/pedIIEKCHPOBaTh OMIBIT Pa3pabOTKH M pealld3aluu
y4eOHOTO MPOEKTa, UCCIIEIOBAHUS (TEOPETUUECKOTO, SMIIUPUIECKOTO0) HA OCHOBE
IPEIOKEHHON TPOOJEMHON CUTyaIluH, TIOCTABICHHON IENHM W/WIHM 3aJaHHBIX
KPUTEPHUEB OIICHKU MIPOTYyKTa/pe3ynbTaTa;

22) HaXOIUTh B TEKCTe TpeOyeMyo WH(POpMANHui0 (B COOTBETCTBHU C
[IEJISIMU CBOEH JESITEIIBHOCTH ).

KommyHukatuBHbie YV /|

OOyJaronuncs CMOXKeT:

1) ompenenaTh BO3MOXKHBIC POJIM B COBMECTHOM JI€ATEIIHHOCTH,

2) Wrpath ONpPEICIICHHYIO POJIb B COBMECTHOM JIEITEIHLHOCTH;

3) mpuHUMATh MO3WIHUI0 COOECEeTHUKA, TIOHUMAs TMO3UIMI0 JIPYroro,
paziuyaTh B €ro peud: MHEHHME (TOYKY 3pEHUs), J10Ka3aTelbCTBO (apryMEHTHI),
(baKThI, TUTIOTE3bI, AKCHOMBI, TECOPUU;

4) ompenensTh CBOW JICUCTBUSA M JCHCTBHSI TapTHEpPa, KOTOPBIC
CIIOCOOCTBOBAIIH HJTM TIPETIITCTBOBAIM MPOAYKTUBHON KOMMYHHUKAITNH;
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5) cTpouTh MO3UTHBHBIC OTHOLICHHUS B MpoIlecce y4eOHOW MO3HABATEIHLHON
NeSATENbHOCTH;

6) KOppPEeKTHO apryMEHTHPOBAaHHO OTCTaMBaTh CBOIO TOYKY 3pPCHHS, B
JUCKYCCHUH YMETh BBIIBUTATh KOHTPAPTYMEHTHI, Mepedpa3upoBaTh CBOK MBICIH
(B1aieHre MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH);

7) KpUTHYECKH OTHOCUTBLCS K CBOEMY MHECHHMIO, JOCTOMHCTBOM MPHU3HABATH
OImMKUOOYHOCTh CBOET'0 MHEHUS (€CIIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;

8) mpemaraTh albTEPHATHBHOE PEIICHUE B KOHMIMKTHON CUTYaIUY;

9) BBLIETATH OOIIYIO TOUKY 3PCHHUS B JUCKYCCHH;

10) noroBapuBaThCs MpPaBWIIAX M BOMPOCAX JJIsi OOCYXJIECHUS COOTBETCTBUU
IIOCTABJICHHOM II€pel TPYNIION 3aa4ueH;

11) opraHu3oBbIBaTh yueOHOE B3aMMOJCHCTBHEC B Trpymme (ONpeaesTh
oO11ue ey, pacpenensiTh POu, 10roBapruBaThCs IPYT APYTOM U T. [1.);

12) ycTpansTh B paMKax JaMajora  paspbiBbl B KOMMYHHUKAIIWH,
00yCIJIOBJIEHHBIE HEMOHUMAaHUEM/HETIPUSTUEM CO CTOPOHBI coOecelHUKa 3aJayH,
(GbOpMBI WK COACPKAHUS TUAJIOra;

13) onpenensth 3a7a4y KOMMYHHKAIIMA U B COOTBETCTBHM C HEW OTOMpATh
peueBbIe CPE/ICTBA;

14) otOMpaTh W  HCIONB30BaTh pEUEBbIE  CPEACTBA B IpoIlecce
KOMMYHUKAIIUK C IPYTUMHU JIFOJBMHU (JIMAJIOT B Mape, B MaJIOW Ipymie u T. 11.);

15) npeAcTaBisITh B YCTHOW WM NMUCHbMEHHOHN (hopMe pa3BEepHYTHIH IUIaH
COOCTBEHHOH JESTEIBHOCTH;

16) coOmoaTh HOPMBI MYOJMYHOW pEYM M PErJIAMEHT B MOHOJOIe |
JTUCKYCCUH B COOTBETCTBHH C KOMMYHHUKATHBHOM 3a71a4eil;

17) Beicka3biBaTh M OOOCHOBBIBATH MHEHHE (CYXJIECHHE) W 3ampalinBaTh
MHEHHUE TTapTHEepa B paMKax JHaliora;

18) npuHUMaTh pelIeHHe B XOJ¢ JHMajora W COIJIAaCOBBIBATh €ro ¢
co0€eceTHUKOM;

19) ucmonp30BaTh BepOagbHBIE CPEACTBA (CPEACTBA JIOTHUECKON CBS3M) IS
BBIJICJICHUSI CMBICJIOBBIX OJIOKOB CBOETO BBICTYILJICHUS;

20) ucrioyib30BaTh HEBepOANbHBIC CPENICTBA WIIM HAIISJIHBIC MaTepHAaIbI,
MIOJITOTOBJIEHHBIE/ OTOOPAHHBIE MO PyKOBOJCTBOM YUUTEJIS;

21) menath OLEHOYHBIA BBIBOJ O JOCTH)KCHHH IICIM  KOMMYHHUKAIIUH
HEMOCPEJICTBEHHO  TIOCJIC  3aBEPIICHUS KOMMYHUKATHBHOTO  KOHTaKTa W
00OCHOBBIBATH €I0;

22) 1eneHanpaBiICHHO UCKATh M MCIIOJIb30BaTh WH()OPMAIIMOHHBIE PECYPCHI,
HEO0OXOIUMBIE JJIS pEIIeHUsT yUeOHBIX U IPAKTUIECKUX 3a71a4 C TIOMOIIIBIO CPEJICTB
UKT;

23) BBIOMpATh, CTPOUTH W HCIIONB30BATh AJACKBATHYI WH(POPMAIMOHHYIO
MOJIEITb JUTsl TIepeadll CBOMX MBICIIEH CPEJICTBAMHU €CTECTBEHHBIX M (hOPMAaTbHBIX
SI3BIKOB B COOTBETCTBHH C YCIOBHSIMU KOMMYHHUKAIIHH,

24) BbIICNIATh WH(DOPMAIIMOHHBIM aCHEKT 3a/ayd, OTNEePUPOBATH JIAHHBIMH,
MCITIOJI30BaTh MOJICITh PEIICHUS 3aa49H;
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25) UICTIONIB30BaTh ~ KOMIIBIOTEPHBIC  TEXHOJOTMH  (BKJIIOYas  BBIOOp
aJIeKBAaTHBIX 3aJlady€ HMHCTPYMEHTAJBHBIX MPOTrPaMMHO-ANMNApaTHBIX CPEICTB U
CEpPBHUCOB) IJisi peuieHus MH(GOPMAIMOHHBIX M KOMMYHHKALIMOHHBIX Y4YE€OHBIX
3aa4y, B TOM YHCJIE: BBIYMCIEHHE, HANMCAaHWE MHCEM, COYMHEHUU, IOKIAJIOB,
pedeparoB, cozgaHue NPE3EHTALUN U 1p.;

26) ucnonp30BaTh HHPOPMAIIUIO C YIETOM STHUYECKUX U TIPABOBBIX HOPM;

27) co3naBaTh MH(QOPMALMOHHBIC PECYPCHl PAa3HOrO THMA M JUISl Pa3HBIX
ayIMTOpUid, COOJII0OIATh HHPOPMALIMOHHYIO TUTUEHY U MpPaBUiia HHPOPMALMOHHOM
0€e3011acHOCTH.

NMpeaAMETHBIC:

OOyuaronuiics B 7 Ki1acce HAYYUTCS
Yucaa
OmnepupoBaTh Ha 0a30BOM YPOBHE MOHSITHUSMH: HATYpaIbHOE YUCJIO, 1I€JI0€ YUCIIO,
O0OBIKHOBEHHAsI P00k, ACCATUYHAS APOOh, CMEIIaHHas 1POOb;

® ICIOJIb30BaTh CBOMCTBA YMCEN W MPABUJIA JCUCTBUU MPU BBHIMOJIHECHUU
BBIYMCJICHUM;

® ICMOJI30BaTh MPU3HAKU JIEIMMOCTH Ha 2, 5, 3, 9, 10 nipu BBINOJHEHUU
BBIYMCIICHUH 1 PELICHUU HECJIOKHBIX 3a/1a4;

® BBINOJHATH OKPYIVICHUE PAIMOHATIBHBIX YHCEI B COOTBETCTBUM C
MpaBUJIAMU;

® CpaBHUBATh YHCIIA.
B noBcexHeBHOI KM3HU M IPHU U3YYEHHH APYTUX MPeAMETOB:

® OIICHMBAaTh PE3YJbTaThl BBIYUCICHUN TIpU PELUICHUU MPAKTUUECKUX
3aja4;

®  BBINOJIHATH CPABHEHUE YUCEI B pEAIbHBIX CUTYaLIUSX;

® COCTaBJISITh YUCJOBBIC BBIPAKEHUS MPU PEIICHUU MPAKTUYECKUX 3a7ad U
3a/1a49 U3 APYTUX YICOHBIX MPEIMETOB.

ToxaecTBeHHbIE TPeodpa3oBaHuA

e BuIMOMHATH HECIOXKHBIE TPEOOpa3oBaHUsS IJISI BBIYUCICHHUS 3HAYCHHUI
YUCJIOBBIX BBIPAXKEHUH, COJAEPKAIINUX CTEIIEHU C HATYPAJIbHBIM IOKA3aTEIIEM;

® BBIMOJHATH  HECIOXKHBIE  TPEoOpa3oBaHWs  IEIBIX  BBIPAKCHUI:
pacKphIBaTh CKOOKH, IPUBOIUTH MOJO0HBIE ClIaraeMbIe;

® UCIOJb30BaTh (OPMYJBI COKPAIIEHHOTO YMHOXKEHUS (KBaJpaT CyMMBblI,
KBaJpaT pa3HOCTH, PA3HOCTb KBAJPAaTOB) ISl YIPOUIEHUS BBIUUCICHUI 3HAYCHUI
BBIPAKCHUU;

®  BBINOJIHATH HECJIOKHBIE npeoOpa3zoBaHUs TPOOHO-TUHEHHBIX
BBIPAKCHUU.

YIJaBHeHI/IH H HEPaBCHCTBA
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e OmnepupoBaTh Ha 0a30BOM YPOBHE NOHSTHSMHU: PABEHCTBO, YHUCIOBOE
PAaBEHCTBO, YpaBHEHHE, KOPEHb YpPABHEHMS, pPEUICHHWE YPAaBHEHUS, YHCIIOBOE
HEPABEHCTBO, HEPABEHCTBO;

® IIPOBEPSATH CIPABEIINBOCTb YACIOBBIX PABEHCTB U HEPABEHCTB;

® pemaTh CUCTEMBI HECTIOKHBIX JIMHEWHBIX YPABHEHUN;

® IIPOBEPSTH, ABIIETCS JU JAHHOE YHUCIIO PEIIEHUEM YPABHEHUS;

B noBcegHeBHOM KM3HU M NIPU M3Y4YEHHH APYTUX MPEIMETOB:

® COCTaBIATh W pEIIATh JIMHEMHBIE YPaBHEHUS NPU pELICHUH 3aaad,

BO3ZHUKAIOLIUX B IPYTUX YYEOHBIX MPEIMETAX.

DyHKUUHA

e HaxoauTs 3HaueHue GyHKUUHU MO 33JJaHHOMY 3HAUYECHUIO apTryMeHTa;

® HaxOAWTh 3HAYEHHUE apryMeHTa MO 3a/J]aHHOMY 3HAUYE€HUIO (PYHKIUU B
HECJIOKHBIX CUTYaIMSIX;

® OIpeAeNiaTh MOJIOKEHHE TOUKH 10 €€ KOOpJAUHATaM, KOOPAUHATHI TOUKH
0 €€ MOJIOKEHUIO HAa KOOPJMHATHOM MIIOCKOCTH;

® CTpOUTh IpaduK JIUHEHHON QYHKIINH;

® POBEPSTH, ABIACTCS JIU JAaHHBIN rpaduk rpadukoM 3aJaHHON QYHKIUH
(;IMHelHON);

® OmpeAeNsaTh NPUOIMKEHHbIE 3HAYEHUS! KOOPJIWHAT TOYKU IMEPECEUCHHUS
rpaduKoB ¢ yHKITUH;
B noBceqHeBHON KM3HU U NIPHU U3Yy4YEeHHUH JAPYTUX NPEAMETOB:

® JCHOJB30BaTh TpadUKU peaNbHBIX MPOIECCOB U 3aBUCUMOCTEH IS
OTIpEeJICIICHHs] X CBOMCTB (HAaMOOJBIINE U HAMMEHBIIINE 3HAYSHUS, U T.I1.);

® HCIIOJh30BaTh CBOMCTBA JJUHEHHOW (HYHKIIUU U €€ rpaduK MpU PEIICHUH
3a/1a4y U3 JPYruX y4eOHBIX MPEAMETOB.

CraTucTika U Teopusi BepOsiITHOCTEM

e [lIpencraBnsTh JaHHBIC B BHJIE TAOIUII, TUarpamMmm, rpauKoB;

e uuTaTh MHPOPMAINIO, MPEACTABICHHYIO B BUIC TAOJMIIBI, TUATPAMMBI,
rpaduka,

® ONpeAeNnsaTh OCHOBHBIE CTAaTUCTUYECKUE XapaKTEPUCTHUKHU YHCIOBBIX
HaOOpOB;
B noBceqHeBHOM KM3HU M IPU U3YyYEeHUH JAPYTUX NPEAMETOB:

® CpaBHHBATh OCHOBHBIC CTATUCTUUYECKUE XAPAKTEPUCTHUKH, MTOYICHHBIC B
Mpoliecce PENICHMs MPUKIIATHON 3aja4M, U3yUEHHUSI PEATBbHOTO SBIICHHUS

TexcToBBIE 3a1aYH

e Pematb HECIOXHBIE CIOKETHBIE 3aJaud pa3HbIX THUIIOB Ha BCE
apupMeTHIeCKue JeUCTBUS;
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® CTpPOUTH MOJIETb YCJIOBHUA 3alaud (B BUAC TaOJUIbI, CXEMbI, PUCYHKA
WU ypaBHEHHUS), B KOTOPOM JaHbl 3HAYEHHS JBYX M3 TPEX B3aMMOCBS3aHHBIX
BEJIMYHH, C LIEJIbIO TIOUCKA PELICHUS 3a]1a4u;

® OCYIIECTBIATH CHOCOO TMOMCKA peumieHus 3aJadyd, B KOTOPOM
paccyXJeHUEe CTPOUTCS OT YCJIOBUS K TpeOOBaHWIO WM OT TpeOOBaHUS K
YCIIOBUIO;

® COCTaBJISITH IUIAH PEIICHUS 3aa4H;

®  BBIJICJIATH ATAIBI PEIICHUS 3a/1a4H;

® UHTEPIPETUPOBATh  BBIYMCIUTEIbHBIE  pe3yJdbTaThl B 3ajaue,
UCCJIEI0BATh MOJIYYEHHOE PEIICHNE 3a/1a4u;

® 3HATh pa3lIMuUe CKOPOCTEH OOBEKTa B CTOSIUYEH BOJE, MPOTUB TEUCHUS U
M0 TEUCHUIO PEKH;

® pemiaTh 3aJlauyv Ha HaXO0KJICHUE YaCTH YKCJia ¥ YKCIIa 110 €ro YacTH,

e pemiaTh 3aJa4d pa3HBIX TUMOB (Ha paOOTy, Ha MOKYIKHU, HA JBUKCHHE),
CBSI3BIBAIOIINX TPU BEJIWYUHBI, BBIACIATh ATH BEIUYUHBI M OTHOIICHUS MEXIY
HUMU;

® HaxOJUTh MPOILEHT OT YHUCJA, YHCJIO MO MPOIEHTY OT HEro, HaXOIUTb
MPOILICHTHOE CHUKEHUE WJTU TIPOIICHTHOE TTOBBIIICHUE BETUYNHBI;

® pelaTh HECIOXKHBIE IOTUYECKHUE 3a7a4d METOJOM PACCy>KICHUM.

B noBceqHeBHO KNU3HU M NIPH U3yYeHHUH APYTUX NPeIMeTOB:

®  BBIJIBUTaTh TUIIOTE3bI O BO3MOXKHBIX MPENETbHBIX 3HAUCHHUSIX ICKOMBIX B

3a/iaue BEJIMYUH (JeNaTh MPUKUIKY).

HUcropust MmaTeMaTUKH

e OnuceiBaTh OTJEIbHBIE BBIJAIOIINECS PE3YIBTATHI, OJYUEHHBIE B XOJI€
pa3BUTHUSA MaTEMATUKHU KaK HAyKH;

® 3HATh IPUMEPHl MATEMATUYECKUX OTKPBITUH M KX aBTOPOB, B CBSI3U C
OTE€YECTBEHHOW M BCEMUPHON HUCTOPUEH;

® [IOHMMAaTh pPOJIb MATEMATHKHU B pa3BUTHH Poccuu.
MeToabl MaTEMAaTHKH

e BriOupaThe moaxoAsnIui M3YYeHHBIH METON ISl PEIICHUS H3YYCHHBIX
TUIIOB MaTEeMaTUYECKHUX 3a/1a4;

e [lpuBoguTh mOpuUMEpPBl  MATEMATHYECKUMX  3aKOHOMEpPHOCTEM B
OKPYKaOLIEN JTEUCTBUTENBHOCTU U POU3BEACHHSAX UCKYCCTBA.

Oo0yyarwmuiicss B 7 Kj1acce MOJYYUT BO3MOKHOCTh HAYYUTHCH :
Yucaa

o Onepuposamsv  NOHAMUAMU.  MHOMCECMBO  HAMYPANbHBLIX  YUCE],
MHOJICECTNBO YeNbIX HUCEN, MHONCECMBO PAYUOHANbHBIX HUCET, 2eOMempUdecKas
uHmepnpemayus HamypaibHbiX, YeavlX, PAYUOHAIbHBIX YUCE,
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® noHUMAamMb U O0OBACHAMbL CMBICT NOZUYUOHHOU 3ANUCU HAMYPATbHO2O
yucna,

®  GLINOJHAMb BLIYUCACHUSA, 8 MOM YUCTe C UCNONb308AHUEM HPUEMO8
PAYUOHATLHBIX GLIYUCTICHUU,

®  npeoCcmasiAmb payuoOHAIbHOE YUCIO 8 BUOe 0eCAMUYHOU OpoOU

® ynopsaodouusamv  YUCIA, 3ANUCAHHbIE 8 Bude OObIKHOBEHHOU U
oecamudHol Opoou;

o naxooums HOJ/[ u HOK uucen u ucnonv3oeams ux npu peueHuu 3a0ay.
B noBceqHeBHO KM3HU M NIPHU M3YyYeHHUH APYTUX MPEAMETOB:

®  GLINOJHAMbL CPABHEHUe pe3YabMmamos GblUUCIeHUNl NpU  peueHuu
NPAKMU4ecKux 3a0ay;

® cocmasiamv U OYEHUBAMb HUCLOBble BbIPANCEHUS NPU  peuleHuu
NPAKmuyeckKux 3a0a4 u 3a0ay u3z opy2ux y4eonvix npeomemos;

ToxkaecTBeHHBIE IPE0OPa3OBAHNS

o  Onepuposamv NOHAMUAMU CIENEHU C HAMYPATbHLIM NOKA3ameem,

®  GLINOJHAMbL  NPeoOPA306AHUSL  YEAbIX — GbIPAJNCEHUN.  OeUCmeus ¢
OO0HOUNIeHaMU (CNI0JICEeHUe, B8bIYUMANIUe, YMHOJICEHUE), OelCEUsi ¢ MHO2OUIeHAMU
(crodicenue, sbluumanue, YMHONCEHUE),

®  GLINOJHAMbL PA3NONHCEHUE MHO2OUNIEHO8 HA MHOMCUMENU OOHUM U3
Cnocobo8: eblHeceHue 3a CKOOKY, epYNnUposKd, UCNONb308aHue Hopmyn
COKPAWEHHO20 YMHONCEHUSL,

®  gblOEIAMb KBAOPAM CYMMbL U PA3HOCHU OOHOUNEHO8.
B noBce1HeBHOIi :KU3HH M PH U3YYEHHH IPYTUX MPeIMETOB:

®  GLINOJHAMb NPEe0OPA30BAHUSA ANCeOPAUYECKUX BbIPANCEHUL NPU PeULeHUU
3a0a4 Opyeux yueOHvIX npeomMemos.

YpaBHeHUs U HEPABEHCTBA

e Onepuposamv  NOHAMUAMU:  YpAGHeHUe,  HEepPABeHCME0,  KOPEHb
VPABHeHUsl, pAGHOCUTIbHbIE YPABGHEHUS,

® peuwamv JTUHEUHblIe YPAGHEHUS U YPABHEHUS, CBOOUMbLE K NUHEUHbIM C
NOMOWBIO MOACOECMBEEHHBIX NPeoOPA308AHULL

®  peuiamv ypasHeHus 6uoda x"=a;

® peuiamv ypasHeHuss CHOCOOOM PA3NIONCEHUS HA MHONCUMETIU.
B noBcegHeBHOM KU3HU M TIPU U3YYEHHUH IPYTUX NMPeIMETOB:

® cocmasiamv U pewams JUHElHble YPABHeHUs, VPAGHeHUs, K HUM
ce00sWUecs, cucmemvl JUHEUHbIX VPABHEHUN, HEpPABeHCME NpuU peuleHuu 3a0ay
opyaux yueOHbIX NpeoMemos;

®  GLINOJHAMb OYEHKY Npasoonooodus pe3yibmamos, HOJAYUaeMblX Hpu
peuleHul TUHEUHbIX YPAGHeHUU U CUCTeM IUHEUHbIX YPAGHEeHUl U HepABeHCmE npu
peuienuu 3a0a4 Opyaux y4eOHvlx npeomemos;
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® gvlOUpamb coomeemcmeyioujue YpasHeHus, HepaseHCmed Ui Ux
cucmemvl 01 COCMABNIEHUS MAMEMAMUYEeCKOU MoOenu 3a0aHHOU PealbHOU
cumyayuu uiu nPuKIaoHou 3a0adu;

®  yMemb UHMEPNPemMUpo8amsv HONVYEHHbIN NPU peuleHuu YPasHeHUus,
Hepaeencmea UAU CUCmeMbl pe3yIbmam 6 KOHMeKcme 3A0aHHOU PeanlbHOl
cumyayuy uiu nPUKIaoHou 3a0adu.

DyHKUUHA

e  Onepuposamv NOHAMUAMU. DYHKYUOHANbHASL 3A8UCUMOCTb, (DYHKYUA,
epaghux yukyuu, cnocoodowl 3a0anus QYHKYuU, apeymeHm u 3HadeHue QyHKyuu,
obnacms onpeoenenus: U MHOHCeCM80 3HAYCHUL QYHKYUU,

® cmpoumv 2paguku TUHEUHOU QYHKYUY, GYHKYUU 6UOA: y - |x|;

®  mpoumsv epapuru TUHEUHOU DYHKYUU,

® cocmasnsimov YpasHeHus NPSAMOU O 3A0AHHLIM VCIO08UAM. NPOX0Osuel
yepez 06e MOYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXOOsawell uepe3 OAHHYIO
MOYKY U NAPALIENbHOU OAHHOU NPAMOU,

® uccredosamv QyHKYUIO no ee epaguxy.
B noBceqHeBHO¥ KM3HU M TP M3YyYeHHH APYTUX MPEAMETOB:

® WLIIOCMPUPOBAMb C NOMOWDBIO 2PAPUKA PEealbHYI0 3A8UCUMOCTb UTU
npoyecc no ux xapaxKmepucmuxkam.

TekcTOBBIE 3a1a4H

e Pewams npocmuie u CI0HCHBIE 3A0AUU PA3HBIX MUNOB, A MAKJICe 3A0adu
NOBLIUEHHOL MPYOHOCMU,

®  UCNOIB308AMb PA3HbIE KPAMKUE 3ANUCU KAK MOOeNU MEKCMO8 CLONCHBIX
3a0ay 011 NOCMPOEHUsL NOUCKOBOU CXeMbl U pelleHUs 3a0au,

® paziuyamv  MoOelb  meKcma U MoOelb  peuleHus — 3a0avi,
KOHCMPYUpo8amsv K 0OHOU MOOeaU PeuleHust HeCI0HCHOU 3a0adu pastbvle Mooelu
mekcma 3a0avu,

® 3uamb U nNpumeHamsv 00a cnocoba Noucka peuieHus 3aoay (om
mpeboBamus K yCI08uio U Om yciosus K mpebosanuro);

®  MOOenUPOBaAMb PACCyNHCOeHUs NPU NOUCKe PeuleHUs 3a0ay ¢ NOMOUbIO
epagh-cxemul,

®  gbldeIAMb DMANbL peuleHus 3a0ayu U CO0ePIAHCAHUE KAHCO020 dImanda,

® yuemb GLIOUPAMbL  ONMUMAIbHBLIL MemoO peuleHuss 3a0ayu U
0CO3HABAMb BbIOOP Memood, PACCMAMPUBAMb DA3IUYHbIE MemOoObl, HAXOOUMb
Ppa3Hvle peulenus 3a0ayu, eciu 603MONCHO;

®  QHAIU3UPOBAMb 3aMPYOHEHUS NPU PeUeHUU 3A0ay;

®  GLINOJHAMb  PAa3IudHble NPeooPaA3’08aHUsi NPeoslONCeHHOU  3a0adu,
KOHCIMPYUpo8ams Hogvle 3a0ayu U3 OAHHOU, 8 MOM Yucie 0Opammble;

® UHmMepPNpPemuposamsv  BbIYUCIUMENbHbIE  pe3yabmambl 6  3adaue,
uccne008amov NOAYYEHHOE peuleHue 3a0ayu;
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®  QHATUBUPOBAMb BCEBO3MOJNCHLIE CUMYAYUU B3AUMHO20 DACHONONCEHUS.
08YX 00beKMO8 U UBMEHEHUe UX XAPAKMePUCMUK NpU COBMECMHOM OBUNCEHUU
(ckopocmb, 6pems, paccmosiHue) npu peuwleHuu 3a0ay Ha O0B8UdCEHUe 08X
00beKMOo8 KaK 8 00HOM, MAK U 8 NPOMUBONOJIONCHLIX HANPABIEHUAX,

® uCCcne008amv BCEBO3MOJICHLIE CUMYAYUU NPU peueHur 3a0ay Ha
o8udICeHlUe NO peKe, PACCMAmpuUsams pasHvle CUCIeMbl OMCYema,

®  peuiams pasHooOpaA3HbLE 3A0AUU KHA YACTIUY,

® pewamv U 000CHO8bIBAMbL CBO€ peuleHue 3a0ay  (8vbloesimo
MAmemMamu4eckyro 0OCHO8Y) HA HAXONHCOeHUe YaCmU YUCIAd U YUCIA NO e20 Yacmu
HA OCHO8€ KOHKDEMHO20 CMbICAA OpoOU,

® 0co3HaBamMb U OOBACHAMb UOCHMUYHOCMb 3A0a4 PA3HLIX MUNOS,
CBA3bIBANOWUX MPU BENUUUHBL (Ha pabomy, HA NOKYNKU, HA O8UMCEHUE), BblOETAMb
MU BEAUYUHBL U OMHOUEHUSL MENHCOY HUMU, NPUMEHSMb UX NPU peuleHul 3a0ad,
KOHCMPYUposams cOOCmeeHHbvle 3a0a4 YKA3AHHbIX MUNO08;

®  peuwiamv 300a4u HA NPOYEHMDbL, 8 MOM YUCLe, CLONCHbIE NPOYEHMbL C
000CHOBAHUEM, UCTOTIL3YSL PA3HLIE CROCODDL;

®  peuiams HeCI0JCHbIe 3a0ayl N0 MAMEMAMULecKol CMmamucmuKe;
B noBceqHeBHOM KM3HU M IPH U3yYeHHUH APYTUX MPeIMETOB:

®  guldessimb NPU peueHur 3a0ay XapakmepucmuKk paccmampueaemoll 8
3a0aue  cumyayuu, — OMIUYHbIE ~ OM  pPealbHblX  (me, O0m  KOMOpbIX
abcmpazuposanucsy), KOHCMPYUPOSAMb HOBble CUMYAYUU C Y4emom OMmux
Xapakmepucmuk, 6 YACMHOCMU, NPU peueHuu 3a0ay Ha KOHYeHmpayuu,
VUUMBIBAMb NIOMHOCHb 8eUeCMBA,

® pewamvb U KOHCMPYUPOSAmMb 3a0a4u HA OCHOBE PACCMOMPEHUs.
PeanvbHbIX Ccumyayutl, 6 KOMOpbIX He Mmpedyemcs MOYHbI BbIUUCTUMETIbHBLLL
pe3yiomam.

CraTucTika U Teopusi BeposiTHOCTEM

o  Onepuposamv nousmusmu: cmojouamele U Kpy2o8ble OUASPAMMb,
mabauybl  OAHHBIX, CpeoHee apugmemuueckoe, Meduana, Hauboaviee U
HaumeHbulee 3HaYeHUus: 8blOOPKU, pa3Max 8blOOPKIL,

® u3gnexkamv  uH@opmayuro, TPEACTABICHHYIO B Tabnuiax, Ha
auarpammax, rpadukax;

® cocmasiimv Mabauysl, CMPoOUmv OUAePAMMbL U 2PAPUKU HA OCHOBE
OAHHbBIX,
B noBceqHeBHOM KM3HU U IPU U3YyYEHUH JAPYTUX NPEIMETOB:

® u3GNEKaAmMb, UHMEPNPEemuposams U npeodpa30evieams UHGOpMAaAyuUr,
MPEACTaBICHHYI0O B Ta0nWIax, Ha [auarpammax, rpadukax, OTPaKaAIIIYIO
CBOWCTBA M XapaKTEPUCTUKH PEATHHBIX TIPOIIECCOB U SIBIICHUM;

® onpedeiamv  cmamucmuyeckue — Xapaxkmepucmuxku — 8blOOPOK  No
maoauyam, ouazpammam, cpaguKkam, 8bINOIHAMb CPAGHEHUE 6 3A8UCUMOCMU OM
yenu peuieHus 3a0au.
HcTopusi MmaTeMaTUKH
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o  Xapaxmepuzosamb 6KIAO GbIOAIOWUXCA MAMEMAMUKO8 8 pa3eumue
MaAmMemMamuKy U UHbIX HAYYHBIX 00aacmell,

®  NOHUMamMb pob Mamemamuxu 8 pazsumuu Poccuu.
MeTtoabl MaTEMAaTHUKH

o Ucnonv3ys  usyuenHvle Memoobl, NPOBOOUMb  OOKA3AMENbCMBO,
BbINOJIHAMb ONPOBEPIHCEHUE;

® gblOUpamMb U3YUEHHble MemoObl U UX KOMOuHayuu O/l peuleHus
Mamemamu4eckux 3a0ay,

®  UCNONIL306AMb mamemamuyeckue SHAHUSA ons onucanus
3aKoHOMepHOCmEl 6 OKpyJicalowell  OeliCMEUMENbHOCMU U NPOU3BEOCHUSX
ucxkyccmea.

OO0yuamomuiicss B 8 kJj1acce HAYYHTCH:
DJIeMEHThI TEOPUH MHOKECTB U MATEMATHYECKOI JIOTUKH

e OnepupoBaTh Ha 0a30BOM YPOBHE IOHSTHUSMH: MHOXECTBO, JJIEMEHT
MHOECTBA, MMOJMHOXECTBO, MPUHAJIICKHOCTB;

® 33/1aBaTh MHOXECTBA MEPEUUCICHUEM UX DJICMEHTOB,;

® HaXOJWUTh TEpPeceUucHue, OO0BEAUHEHUE, TMOJMHOXKECTBO B IMPOCTEHIIMX
CUTYaIUSIX;

e OomepupoBaTh Ha 0A30BOM YPOBHE MOHITHUSIMU: OIpPEICICHHE, aKCHOMa,
TEeopeMa, J0Ka3aTeIbCTBO;

® PUBOJUTH TNPUMEPHl M KOHTPIPUMEPHI I TMOATBEPXKICHUS CBOMUX
BBICKA3bIBAHUIA.
B noBceqHeBHOM KM3HU U TP U3YyYeHUH JAPYTUX NPEAMETOB:

® JCIOJB30BaTh I'paUuecKoe MPEICTaBICHHE MHOXKECTB JIJISl ONKCAHUS
pEaNbHBIX TIPOLIECCOB M SIBICHUHM, MpPH PEIICHUU 3aJad JPYruxX Y4eOHBIX
IPEIMETOB.

Yucaa

e OmnepupoBaTh Ha 0a30BOM YPOBHE MOHSATHUSMH: PAMOHAIBLHOE YHCIIO,
apu(pMETUIECKUI KBaIPATHBIN KOPEHb;

® BBINOJHATH OKPYIVICHUE PALMOHAJIBHBIX YHCEI B COOTBETCTBUH C
MpaBUJIaMH;

® OLECHUBATh 3HAYEHHUE KBAJAPATHOTI'O KOPHS U3 IOJIOKHUTENBHOTO ILEIOTO
YUCIIa;

® pacmno3HaBaTh pPallMOHAIBHBIE U UPPALIMOHAJIBHBIEC YHCIIA;

® CpaBHHUBATh YHCIIA.
B noBce1HeBHOM KU3HU U NIPHU U3YYCHHH APYTUX MPEAMETOB:

® OLEHUBATh PE3YJbTaThl BBIYMCICHUN NIPU PEIICHUM IPAKTUUYECKUAX
3a7a4;

®  BBINOJIHATH CPABHEHUE YUCEII B PEAIbHBIX CUTYALHSIX;
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® COCTaBJIATH YHMCIIOBBIC BBIPAKECHUS NPU PELICHNUN MPAKTUYECKHUX 3a]a4 U
3a/1a4y U3 JpYrux y4eOHbIX MPEIMETOB.

ToxaecTBeHHbIC IPe00pa3oBaHUA

e BpINOJHATE HECIOXKHBIE MPeoOpa30BaHUs AJI BBHIYMCICHUS 3HAUYCHMIM
YUCJIOBBIX BBIPAXKEHUW, COAEPKAIIMX CTEINEHH C LEJIbIM OTPULIATEIbHBIM
IIOKa3aTelieM;

® BBINOJHATH HECIOXKHBIE MPEe0Opa30BaHUs BBIPAKEHUN C KBaJpaTHBIMHU
KOPHSIMH.
B noBcegHeBHOM KU3HHU M NIPU U3YYEHHUHU APYTHX MPeIMETOB:

® [IOHMMATh CMBICII 3aIIMCH YUCJIA B CTAHJaPTHOM BHU/IE;

e omnepupoBaTb Ha 0a30BOM YPOBHE MOHATHEM «CTaHAApTHAas 3alKCh
qUCIIA».

YpaBHeHUS ¥ HEPABEHCTBA

e OrmepupoBaTh Ha 0a30BOM YpOBHE TMOHATHSIMH: PABEHCTBO, YHCIOBOE
pPaBEHCTBO, ypaBHEHWE, KOPECHb YpaBHEHUS, pEIICHUE YpaBHEHHs, YHCIOBOE
HEpaBEHCTBO, HEPABEHCTBO, PEIICHIE HEPABEHCTBA;

e pemiath JIMHEWHBIE HEPAaBEHCTBA W  HECIOXKHBIE HEPABCHCTBA,
CBOJISIIIIMECS K JIMHEHHBIM;

® pelaTh CUCTEMbI HECIIOKHBIX JINHEUHBIX HEPABEHCTB;

® T[pPOBEpATh, SBIAETCS JIM JAHHOE YHUCJIO peHIeHUEM ypaBHEHHUS
(HEepaBeHCTBA);

e pemaTh KBaJpaTHbIE YpaBHEHUs 10 (opmyse KOpHEH KBaJIpaTHOIrO
yYpaBHEHHS;

® 1300pa)kaTh PEIICHUs HEPABEHCTB U UX CUCTEM Ha YMCIIOBOM MPSMOH.

B noBceqHeBHOM KM3HU M TP U3Yy4YEHHUH JAPYTUX NPEIMETOB:

® COCTaBIIsITb W pelniaTh JIMHEWHbIE YpPaBHEHUsI TPH pPEHICHUH 3ajad,
BO3HUKAIOIIUX B IPYTUX YYCOHBIX MPEIMETAX.

DOyHKUUMA

e HaxoauTs 3HaueHue GyHKIUU MO 3aJJaHHOMY 3HAYCHUIO apTyMEHTa,

® HaXOAWTHh 3HAYCHHE ApTryMEeHTa MO 33JaHHOMY 3HAYCHHUIO (DYHKIMU B
HECJIOKHBIX CUTYAITUsX;

e 10 TpadUKy HAXOAUTH OOJIACTH OMpPEICICHHS, MHOXECTBO 3HAYCHUH
byHKIMH,

® TIPOBEPSTH, ABIACTCS JIM JaHHBINA rpaduk rpaduKoM 3a1aHHON QYHKIIHH
(JIuHeHO, 00paTHOI MPOMOPIUUOHATBEHOCTH);

® OmNpeAeNnsaTh MPUOIMKEHHBIE 3HAYCHUS KOOPJIWHAT TOYKU TMEPECEUCHHUS
rpauKoB (yHKIIUH;
B noBceqHeBHOM KM3HU M TP U3Yy4YE€HHHU APYTUX NPeIMETOB:
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® UCIOJB30BaTh TrpadUKu peabHBIX MPOIECCOB W 3aBUCUMOCTEH st
OIIPEICIIEHUS UX CBOMCTB

CratucTuka v TeOpHs BEpPOsITHOCTEH

e lIMerp  MNpeacTaBIeHHME O  CTAaTHCTUYECKUX  XAPAKTEPUCTUKAX
(BBIOOpKA,0THOCUTEIIbHAS YACTOTA);

® [PEICTaBIATh JaHHBIE B BUJE TaOJIUL], IUarpamMmm, rpaduKoB;

® uyuTaTh MHPOPMALIMIO, NMPEACTABICHHYIO B BUAE TaOJMIIbI, JUATPAMMBbI,
rpaduxa;

® ONpPENENATh OCHOBHBIE CTATHCTUYECKHE XApPAKTEPUCTHUKH YHUCIOBBIX
HaOOPOB.
B noBcegHeBHOM KU3HU M NIPU U3YYCHHUHU APYTUX MPeIMETOB:

® CpaBHHBAThb OCHOBHBIE CTATUCTUYECKHE XapPAKTEPUCTUKH, IOJYUYEHHBIE B
IPOLIECCE PEIICHUS TPUKIIAIHOMN 3a1a4l, U3yUYEHUS PEATIBHOTO SIBJICHMUS ;

TexkcToBbBIC 321241

e Pemarh HeCIOXHBIC CIOKETHBIE 3aJa4d pa3HBIX THUIIOB Ha BCE
apudMeTHIEeCKUe JEeHCTBUS;

® CTPOWUTH MOJIENb YCJIOBHUA 3aJaud (B BHUAC TaOJUIbI, CXEMbI, PUCYHKa
WIN YpaBHEHUs), B KOTOPOH JaHbl 3HAYEHMS IBYX M3 TPEX B3aMMOCBA3aHHBIX
BEJIMYMH, C LIEJbIO MIOUCKA PELICHUS 3a4a4H;

® OCYIIECTBIATH CMOCOO TMOMCKA pelieHus 3aJadd, B KOTOPOM
paccy>KJIeHUE CTPOUTCA OT YCIOBUA K TpeOOBaHUIO WM OT TpeOOBaHUA K
YCIIOBHIO;

® COCTaBJIATH IUIaH PELICHUS 3a]1auu;

®  BBIJICJATH ATAIbl PEIICHUS 3a/1a4H;

® UHTEpPIPETUPOBATh  BBIYUCIUTEIBHBIE  pe3yJdbTaTbl B 3ajade,
UCCJIEA0BaTh MOJIYYEHHOE PELICHUE 3a/1a4H;

® 3HATh pa3INYUE CKOPOCTEH 0OBEKTa B CTOSUYEH BOJE, MPOTUB TEUCHUS U
10 TEYEHUIO PEKHU;

e pemiaTh 3aJa4M Pa3HBIX TUIOB (Ha pabOTy, HA MOKYNKH, HA JBIKECHHUE),
CBS3bIBAIOIINX TPU BEJIWYUHBI, BBLACISATH AT BEIUYMHBI M OTHOLIEHUS MEXIY
HUMU;

® pemaTh HECIOKHBIE JJOTUYECKUE 3a1a4l METOJIOM PACCYKICHUM.

B noBcegHeBHOM »KU3HU U NIPU U3YYEHUHU JPYTUX MPeIMETOB:

® BBIJBUTaTh TMIIOTE3bl O BOBMOXKHBIX MPEJAEIbHBIX 3HAUYEHUSIX UCKOMBIX B

3a/1a4e BEJIMYUH (J€JaTh TPUKHUIIKY).

HcTopust MaTeMaTHKHU

e OnuceIBaTh OTACIIbHBIC BbIAAIOIUCCA PC3YJIbTAaThl, IIOJIYYCHHBIC B XOIC
Pa3BUTHUA MAaTCMATHKH KaK HAYKH,
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® 3HATh NPUMEPHI MATEMATUYECKUX OTKPBITUM U UX ABTOPOB, B CBA3U C
OTEYECTBEHHON U BCEMUPHOMN UCTOPHUEH;

® [IOHMMATh POJIb MATEMATUKHU B pa3BUTHU Poccun.
MeTtoabl MaTEMAaTHUKH

e BriOupaTh nmoaxoAsuui MU3y4eHHBIM METOH JJIsl PEHICHUS U3YYEHHBIX
TUIIOB MaTeMaTHYECKUX 3a/1a4;

e [IpuBoguTh TpHUMEpPBl  MATEMATHYECKUX  3aKOHOMEPHOCTEW B
OKPY’KAIOIIEN IEMCTBUTEIBHOCTH U MPOU3BEIECHUSIX UCKYCCTBA.

Oo0yuaromuiics B 8 Kj1acce MOJY4YUT BO3MOKHOCTh HAYYUThCS :
DJieMeHThbI TEOPUU MHOKECTB H MATEMATHYECKOIi JJOTHKH

o Onepuposamv  noHamusMu: onpeoeieHue, meopema, aKCUOMd,
MHOHCECMBO, XAPAKMEPUCMUKU MHOMNCECMBA, dJIeMEeHm MHOMCeCmed, Nycmoe,
KOHeuUHOe U OeCKOHeUHOe MHOIHCeCmBo, HNOOMHOICeCB0, NPUHAONIEHCHOCHID,
BKAIOUEHUE, PABCHCINBO MHONCECE,

® u300padcamsv MHOJCECMBA U OMHOULEHUE MHONCECME C HNOMOWbIO
Kpyeos Jiiiepa;

® onpedenimv NPUHAOTIEIHCHOCb IJIEMEHMA MHONCECMEBY, 00beOUHEHUIO U
nepeceuenur) MHONCeCms,

® 3a0a8amb  MHONCECMBO C HOMOWDBIO NEePeHUCeHUss dJIeMeHmOos,
CII06ECH020 ONUCAHUA.
B noBceaHeBHOM KU3HU M NIPU U3YYEHHUHU PYTUX NMPeIMETOB:

®  UCNONB308AMb  MHOMCECMBd, Onepayuu ¢  MHOICeCMBAMU,  UX
epaghuueckoe npedcmasnerue 0 ONUCAHUSL PEdlbHbIX NPOYECCOo8 U ABNEHUI.

Yucaa

o  Onepuposamv  NOHAMUAMU: — MHOICECMBO  HAMYPAIbHBIX — HUCE],
MHOMCECMBO YENbIX YUCEl, MHONCECMBO DPAUUOHAIbHBIX HUCE], UPPAYUOHATbHOE
Yucno,  KeAOPammuvlll — KOPeHb,  MHONCECMBO  OelCMEUMEIbHbIX — Yucell,
2eoMempuuecKas — UHmMepnpemayus — HAMypaibHblX, YeablX, PAYUOHALbHbIX,
OelUCmBUMENIbHbIX YUCEL;

®  GLINONHAMb BLIYUCICHUS, 6 MOM YUCIe C UCNOJb30BAHUEM NPUEMOB
PAYUOHATILHBIX BbIYUCTCHUIL,

®  BbINOJIHANMDb OKPY2NeHUe PAYUOHATILHBIX YUCEL C 3A0AHHOU MOYHOCTbIO;

®  CPABHUBAMb PAYUOHATBHBIE U UPPAYUOHATIbHBLE YUCILA.
B noBceaHeBHOM JKU3HU M TIPU U3YUYEHHUH PYTUX NMPeIMETOB:

® NpUMEeHAmMb NPAGUIA NPUOTUICEHHBIX GbIYUCACHUN NpU  pelueHUuu
NPaAKmMu4eckux 3a0ay u peuleHuu 3a0ay 0py2ux y4eOHbvlx npeomemos;

®  GLINOJIHAMbL CPABHEHUe pPe3VIbMamos GblYUCICHUl NpU  peuleHUuu
NPAKMu4ecKux 3a0ay, 8 mom 4ucie NPUOIUNCEHHBIX BbIYUCTICHU,

®  3aNUCHIBAMb U OKPY2IAMb UYUCLOBble 3HAYEHUS PEedbHbIX BelUYUH C
UCNONIL30BAHUEM PAZHBIX CUCTEM U3MEPEHUS.
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ToxkaecTBeHHBIE IPE0Opa3oBaAHNS

o Onepuposamv NOHAMUAMU CMENeHU C YeibiM OMmpUyameibHovim
nokasamesnem,

®  GLINOJHAMbL NPeoOPA308AHUS BBIPAICEHULL, COOEPHCAUUX CMENneHU C
YenviMu OmpuyameIbHblMU NOKA3AMeNAMU, nepexooums Om 3anucu 8 Guoe
cmeneHu ¢ YeiviM OmpuyamenbHulM NoKasamesiem K 3anucu 6 suoe opoou,

®  GLINOIHAMbL NPeobpasz0eanuss OPOOHO-PAYUOHANLHBIX — BbIPANCECHULL:
cokpawenue Opobeill, npusedeHue aneeopaudeckux Opodeu K  obwemy
3HAMeHameno, CIoJdCeHUe, VMHOJNCeHUe, OeleHue aneebpaudeckux oOpobel,
8036edeHuUe aneedpauteckol Opobu 6 HAMYpPAIbHYIO U Yenyio OMpUYAMeETbHYIO
cmenemn,

®  GLINOJHAMbL NPEoOPA30BAHUS BLIPANCEHUL, COOEPHCAUUX KBAOPAMHbIE
KODHU,

®  gblOenAMb KEAOPAM CYMMbL UAU PA3HOCIU OBYYIEHA 6 GbIPANCEHUSX,
cooeparcauux Keaopamuvle KOPHU,
B noBce1HeBHOM KM3HU M IPH U3yYeHHUH APYTUAX MPeIMETOB:

®  GLINOJHAMbL NPeodPA306AHUS U OelCMEUsl C YUCIAMU, 3ANUCAHHLIMU 6
CMAaHOAPMHOM BUOE;

®  GLINOJHAMb NPEe0OPA308AHUA ANCeOPAUYECKUX BbIPANICEHUL NPU PeuleHUU
3a0a4 Opyeux yueOHvIX npeomemos.

YpaBHeHUs U HEPABEHCTBA

o Onepuposamv  NOHAMUAMU:  YPAGHEHUe,  HEePABEHCMB0,  KOPEHb
VpPABHeHUsl, peuleHue HepaseHcmed, PAGHOCUNIbHbIe VPABHEHUs,  001acmb
onpeoeiieHU 51 YpasHeHUsl (Hepasencmaed, CUcCmemvl YPAGHeHULl U HEPABEHCMS),

® pewamv Keaodpammuvle YPAGHEHUs U  YPABHEHUs, CBOOUMblE K
K8AOPAMHBIM C NOMOUBIO MOAHCOECMBEHHBIX NPeodPA308aHULL,

® peuwamv YPaGHeHUs: CNOCOOOM PA3N0NCEHUS. HA MHOICUMENU U 3AMeHbl
nepemMeHHOuU;

® peuwiamo JUHelHble YPAGHEHUS C NAPpAMempamu;

®  peuamov HeCl0HCHbIE KBAOPAmHble YPAGHEHUS C NAPAMEMPOM,

®  peuamv HeCl0HCHbIEe CUCTEeMbL TUHEHbIX YPABHEHULL C NaApaMempamiL,

®  peuamov HeCl0HCHbIE YPAGHEHUS 8 YeIbIX YUCLAX.
B noBceqHeBHOM KM3HU M P U3YyYeHUH APYTUX NPeIMETOB:

® cocmasnsimv U peuamsv KEAOpamubvle YPAGHEeHUs, YPAGHEHUs, K HUM
ceoosawUecs, cucmemvl JUHEUHbIX HEePABEeHCME NpU peuleHuu 3a0ad Opyeux
YUeOHbIX npeoMemos;

®  GLINOJIHAMb OYEHKY Npasoonoooous pe3yibmamos, HOAY4aeMblX npu
peuieHuU KeaOpamHulX YPaeHe U,

® gvlOUpamb CcooOmeemcmeyrujue YPAagHeHus, HepaGeHCcmed UMU UX
cucmemvl OJisl COCMABNCHUS MAMEMAMUYECKOU MOOelU 3A0aHHOU pPeanbHOl
cumyayuu uiu nPpuKIaoHou 3a0avu,
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®  yMemb UHMEPNPEemMUpo8amsv HOLVYEHHbIN NpU peuleHuu YPasHeHUus,
Hepaeencmea UlU CUCmeMbl pe3yibmam 6 KoumeKcme 3a0aHHOU pedanbHOU
cumyayuy uiu nPuKIaoHou 3a0aqu.

DyHKUUH

o  Onepuposamv NOHAMUAMU. (DYHKYUOHANbHAS 3A6UCUMOCTMb, (DYHKYUSL,
epaghux yukyuu, cnocoodvl 3a0aHus QYHKYuU, apeymeHm u 3Hadenue QyHKyuu,
obnacmu onpeoeneHus U MHONHCECMBO 3HAYEHUU (DYHKYUU;

® cmpoums epacghuxu K8aOpamu4Holl @dynxyuil, 0opammou
NPONOPYUOHATLHOCMU, PYHKYUU UOA: v — /X ;

® uccredosamov QyHKYUIO no ee epapuxy;

®  HAXOOUMb MHOJNCECMBO 3HAYEHUL QYHKYUU,
B noBceqHeBHO KM3HU M TP M3YYeHUH APYTUX MPEAMETOB:

®  ULIIOCMPUPOBAMb C NOMOWDBIO 2PAPUKA PeanbHyI0 3A8UCUMOCTb ULU
npoyecc no ux XapaKxmepucmukam.

TekcroBbI€ 3a1a4UN

e Pewams npocmuie u CI0HCHBIE 3A0A4U PA3HBIX MUNOB, A MAKJICe 3A0adu
NOBLIUEHHOL MPYOHOCMU,

®  UCNOIB308AMb PA3HbIE KPAMKUE 3ANUCU KAK MOOENU MEKCMO8 CILONCHBIX
3a0ay 011 NOCMPOEHUsL NOUCKOBOU CXeMbl U peuleHust 3a0ad,

® paziuyamv  MoOelb  meKcma U MoOelb  peuleHus — 3a0avi,
KOHCMPYUpo8amsv K 0OHOU MOOeaU PeuleHust HeCI0HCHOU 3a0aiu pasuble Mooelu
mexkcma 3a0ayu;

® 3uamb U nNpuMmeHamb 00a cnocoba NoOucKka peuieHus 3aoay (om
mpeboBamus K YCI08UI0 U OM YCI08USL K MPeO08aHuro);

®  MOOeNUPOBAMb PACCYIHCOEHUS NPU NOUCKE PeuleHUs 3a0ay ¢ NOMOUbIO
epagh-cxemul,

®  BblOCISIMb IMANDL PeuleHUs: 3a0ayll U COOepIHCaHUe Kaxicoo2o 3mand,

® yuemb GbIOUPAMbL  ONMUMANLHBLIL ~MemoO peuleHuss 3a0ayu U
0CO3HABAMb BbLIOOP Memood, PACCMAMPUBAMb PA3TUYHbBIE MeMOoObl, HAXOOUMb
pashvle peulenus 3a0ayl, eciu 03MONCHO,

®  aHaIU3UPOBAMb 3aMpPYOHEHUs. NPU PeuleHUlU 3a0al,

®  GLINOJHAML  PA3IUYHbIE NPeodPA308aHUsl NPEONIONCEHHOU  3a0adll,
KOHCMPYUpOo8ams HO8ble 3a0ayiu U3 OaGHHOU, 8 MOM Yucie oopammbie;

®  UHMePNPemuposams  BLIYUCIUMENbHblE — pe3yabmambsl 6  3adaue,
uccie008amov NOJIYYEeHHOE peuleHue 3a0aiu;

®  AHATU3UPOBAMb BCEBO3MOMNCHBIE CUMYAYUU B3AUMHO20 DACHONONCEHUS.
08X 00beKMO8 U UBMEHEHUe UX XAPAKMepPUCMuK npu COBMECMHOM OBUNCEHUU
(ckopocmb, 8pems, paccmosHue) npu peuleHuu 3a0ad Ha O08UNCeHUe O08YX
00beKMOo8 KaK 8 0OHOM, MAK U 8 NPOMUBONOJIONCHBIX HANPABTEHUSX,
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® uCCcned08amsv BCEBO3MOJCHbIE CUMYAYUU NpU peueHuu 3a0ay Ha
o8udICere NO peKe, PAcCMampudams pasHble CUCEeMbl OMCYemd,

® peuiamv pazsHooOpaA3Hble 3A0aUU «HA YACTUY,

® pewamvb U 000CHOBbIBAMbL CBO€  peuleHue 3a0ay  (8blOeasamb
MAmMemMamu4eckyro 0CHOBY) HA HAXONCOeHUe YACMU YUCIA U YUCIA NO €20 Yacmu
HA OCHO8e KOHKDEMHO20 CMbICAA OpoOU,

® 0co3HaABamMb U OOBACHAMb UOCHMUYHOCMb 3A0a4 PA3HLIX MUNOS,
CBA3bIBANOWUX MPU BENUUUHBL (Ha pabomy, HA NOKYNKU, HA O8UMCEHUE), BblOENAMb
MU BENUYUHBL U OMHOUEHUSL MeHCOY HUMU, NPUMEHAMb UX NPU peuleHuu 3a0au,
KOHCMPYUposams coOOCmeeHHbvle 3a0a4 YKA3AHHbIX MUN08,

® pewiamv 3a0a4u HA NPOYEHMDbL, 8 MOM UYUCIe, CILONCHbIE NPOYEHMbL C
000CHOBAHUEM, UCTONIL3YSL PA3HBIE CROCODDL;

® pewiamv Jn02udecKue 3a0avu PA3HbLIMU CNOCOOAMU, 6 MOM uucie, ¢
08yMs OoKamu u ¢ mpemsi OJIOKAMU OAHHBIX C NOMOUWBIO MAOIUY,

® pewamv 3a0auu NO KOMOUHAMOPUKe U Meopuu GeposimHOCmell Hd
OCHOB€E UCNONIb308AHUSL U3YUEHHBIX MEMOO08 U 0OOCHOBbIBAMb PeuleHuUe;

®  peuiams HeCI0JCHbIe 3a0ayl N0 MAMEMAMULecKol CMmamucmuKe;

®  081A0eMb OCHOBHLIMU MEMOOAMU PeUleHUsi CIONCEMHbIX — 3A0ay:
apugmemuyeckutl, areeopaudeckull, nepebop BAPUAHMOS, 2eOMeMPUHECKUl,
epagpuueckuil, NPUMeHsIMb UX 8 HOBbIX NO CPABHEHUIO C U3YUEHHIMU CUMYAYUSIX.
B noBceqHeBHO KM3HU M TP M3YyYeHHH APYTUX MPEAMETOB:

®  guldessimb NpU peueHur 3a0ay XapakmepucmuKk paccmampueaemoll 8
3a0aue  cumyayuu, — OMIUYHbIE ~ OM  pPealbHblX  (me, O0m  KOMOpbIX
abcmpazuposanucsy), KOHCMPYUPOSAMb HOBble CUMYAYUU C Y4emom Omux
Xapakmepucmuk, 6 YACMHOCMU, NPU peuleHuu 3a0a4y HA KOHYEeHmpayuu,
VUUMBIBAMb NIOMHOCHb 8eUECMBA,

® pewamv U KOHCMPYUPOBAMb 3A0ayu HA OCHOBE PACCMOMPEHUS]
PeanvbHbIX cumyayutl, 6 KOMmopviX He mpedyemcs MOYHbLL GbIYUCIUMETbHBLIL
pe3yiomam;

® pewamv 3a0auu HA OBUdICEHUEe NO peKe, PACCMAMpusds pasHble
cucmemvl omcyema.

CraTucTika U TeOpusi BePOSITHOCTEM

o I3erekamv  uHopmayuro, TPEACTaBICHHYI0O B Tabmumax, Ha
auarpammax, rpadukax;

® cocmasname mMabauysl, cMpoums OuazpamMmvl U 2paguKku Ha OCHoOGe
OAHHbBIX,

®  npedcmasiams UHGOPMAYUIO C NOMOWBIO Kpy2o8 Diliepa.
B noBceqHeBHOM KM3HU U P U3YyYEeHUH JAPYTUX NPEIMETOB:

®  u38IEKAMb, UHMEPNPEMUPOBAmMsb U NpPeodPA308bl8amMsb UHDOPMAYUIO,
MPEACTaBICHHYI0O B Ta0iWIax, Ha [auarpammax, rpadukax, OTPaKAIIIYIO
CBOMCTBA M XapaKTEPUCTUKH PEATHHBIX TIPOIIECCOB U SIBIICHUH;
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® onpedersmv cmamMucmuiecKue Xapakmepucmuxku no — maodoauyam,
ouazpammam, 2paguxam, 6blNOJHAMb CPABHEHUe 6 3ABUCUMOCMU OMm yelu
peuieHust 3a0ayu.
Hcropus maTreMaTuKH

o  Xapaxmepuzosamb 6KIAO GbIOAIOWUXCA MAMEMAMUKO8 6 pPa36Umue
MAmMemMamuKku U UHbIX HAYYHBIX 00aacmell,

®  NOHUMamb po.ib Mamemamuxu 8 passumuu Poccuu.
MeToabl MaTeMAaTHKH

o Ucnonv3ys  usyuenHvle Memoobl, NPOBOOUMb  OOKA3AMENbCMEO,
BbINOJIHAMb ONPOBEPIHCEHUE;

® gblOUpaAmMb U3YUEHHble MemoObl U UX KOMOuHayuu O/l peuleHus
Mamemamu4eckux 3a0ay;

®  UCNONIL306AMDb mamemamuyeckue SHAHUSA ons onucanus
3aKoHOMepHOCmEl 6 OKpyJicalowell  OeliCMEUMENbHOCMU U NPOU3BEOCHUSIX
uckyccmea.

BoinyckHUK B 9 Kj1acce HAYYUTCS:
Yucaa

e lcnosb30BaTh NpPU3HAKU JETUMOCTH Ha 2, 5, 3, 9, 10 npu BbINOJHEHUHU
BBIYMCIICHUH 1 PEILIEHUU HECJIOKHBIX 3a7a4.
B noBcexHeBHOI KM3HU M IPHU U3YYEHHH APYTUX MPeAMETOB:

® OIICHMBAaTh PE3YJbTaThbl BBIYUCICHUN TIpU PELUICHUU MPAKTUUECKUX
3aj1a4;

® BBINOJIHATH CPABHEHUE YUCEI B pEAIbHBIX CUTYALUSX;

® COCTaBJISITh YUCJIOBBIC BBIPAKEHUS MPU PEIICHUU MPAKTUYECKUX 3a7ad U
3a/1a49 U3 APYTUX YICOHBIX MTPEIMETOB.

ToxaecTBeHHbIE TPpeodpa3oBaHusA

e BhINOTHATH HECTIOXKHBIE MPEe0Opa30BaHUs I BHIYUCICHHS 3HAUCHUI
YUCJIOBBIX BBIPAKEHUN, COJICPKAIINX CTEIICHU C HATYPAJIbHBIM I1I0KA3aTEIIEM,
CTEIIEHU C LEJIBIM OTPULIATEIBHBIM IOKA3aTEIIEM ;

® JCTOJB30BaTh (POPMYJIBI COKPAIIEHHOTO YMHOXEHUS (KBaapaT CYMMBI,
KBaJpaT pa3HOCTH, PA3HOCTb KBAJPaTOB) JUIsl YIPOUIECHUS BBIYMCICHUN 3HAUCHUUN
BBIPAKCHUU;

® BBIMOJHATH  HECIOXHBIE  MPEOOpa3OBaHUS  IEJIBIX  BBIPAKCHUIA:
PacKpbIBaTh CKOOKHU, MPUBOJIUTH MOJIOOHBIE ClIaraeMbie;

®  BBINOJIHATH HECJIOKHBIE npeoOpa3oBaHUs JTpOOHO-TUHEWHBIX
BBIPAKCHUI U BBIPAXKEHUM C KBAAPATHBIMU KOPHSAMMU.

B noBceHEeBHOM KM3HHM U NPU U3YYEHHUHU APYTUX NpPeIMeTOB:

® [IOHMMAaTh CMBICJ 3aIIMCH YKCJIA B CTAHAAPTHOM BHJIE;

e omnepupoBaTh Ha 0a30BOM YpOBHE TOHSITHUEM «CTaHJApTHAas 3aluCh
quCIa»
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YpaBHeHUS ¥ HEPABEHCTBA

e OnepupoBaTh Ha 0a30BOM ypOBHE MOHATHUSIMU: PABEHCTBO, YpaBHEHHE,
KOpPEHb YPAaBHEHHUS, PEIICHUE YPAaBHEHUS, HEPABEHCTBO, PELICHUE HEPABEHCTBA;

® [POBEPATH CHPABEAIMBOCTD YUCIOBBIX PABEHCTB U HEPABEHCTB;

® pelaTh HEPABEHCTBA C OJHOM U ABYMS MPEMHHBIMUU;

® pelaTh CUCTEMBbI HECIOKHBIX YPABHEHU, HEPABEHCTB;

® [pPOBEpATh, SBIAETCA JIA JIaHHOE YHUCJIO pPEHICHHUEM YypaBHEHUS
(HepaBeHCTBA);

® 1300pa)kaTh pelICHUsI HEPABEHCTB U UX CUCTEM Ha YHMCIOBOU MPSMOM.
B noBceqHeBHOM KM3HU M IPHU U3Yy4YEeHHUH JAPYTUX NPEeAMETOB:

® COCTaBJISITh W pelIaTh YPaBHEHUS NPU PEIICHUU 3aJ]1ay, BOSHUKAIOUIUX B
JIPYTUX y4eOHBIX MpeIMeTax.

DOyHKUUHA

e HaxoauTh 3HaucHUE QYHKINHU 10 3aJJaHHOMY 3HAUYCHUIO apTryMEHTA,

® HaXOJWTh 3HAYCHHWE apryMEHTa IO 3a/JIaHHOMY 3HAYCHHIO (DYHKIMU B
HECJIOXKHBIX CUTYaIHSIX;

e 10 rpaduKky HaXOAUTh OOJACTh OIPEACIICHHUS, MHOXXECTBO 3HAUYCHUH,
HYTW (DYHKIMH, TPOMEKYTKH 3HAKOMOCTOSHCTBA, MPOMEXKYTKH BO3pACTaHUSA H
yObIBaHUs, HaUOOJIbIIIEE U HAUMEHBIIIee 3HaUCHUST QYHKIIHH;

® TIPOBEPSTH, ABIAETCS JIU JaHHBIN rpaduk rpadukoM 3aJaHHON QYHKIIMH
(KkBaipaTUYHON);

® OmpeAeNniaTh NPUOJIMKEHHbIE 3HAYEHUS KOOPIUWHAT TOYKU TMEpPECEHECHUS
rpaduKoB ¢ yHKITUH;

e OmepupoBaTh Ha 0a30BOM YPOBHE MOHSATUSAMH: IOCJIEI0BATEIHLHOCTD,
apu@MeTHIecKasl IporpeccHsi, reoMeTprUIecKas MPOrpeccus;

e pemaTh 33/71a44 Ha MPOTPECCUH, B KOTOPHIX OTBET MOXKET OBITH MOMYyYEH
HEIOCPEACTBEHHBIM IMOJCYETOM Oe3 MpUMEeHEHUs PopMyII.

B noBceqHeBHOM KM3HU M TP U3YyYEeHUH JAPYTUX NPEIMETOB:

® JCMONB30BaTh TpadUKU pEaNTbHBIX MPOIECCOB W 3aBUCUMOCTEH IS
OTIpEJICICHNs] UX CBOMCTB (HAWOOJBIINE W HAUMEHBIINE 3HAYCHUS, MPOMEXKYTKH
BO3pacTaHusl M yOBIBaHMs, 00JIACTH TIOJIOXKHUTEIbHBIX U OTPUIATEIIbHBIX 3HAYCHHM
U T.I.);

CraTucTiKa U TeOpUsl BEePOSITHOCTEM

e llmers mpencTaBieHWE O  CTATUCTUYECKUX  XapaKTEPHUCTHKAX,
BEPOSITHOCTU CIYy4alHOTO COOBITHS, KOMOMHATOPHBIX 33/1a4axX;

e pemarh MPOCTEHIINEe KOMOWHATOPHBIC 3aJa4l METOJIOM TMPSMOTO H
OpraHHW30BaHHOIO Mepedopa;

® TIPEICTaBIAThH JAHHBIC B BUJIE TAOJIHII, TUarpamMm, TpaduKos;
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® 4Y{UTaTh MHPOPMALMIO, NMPEACTABICHHYIO B BUAE TAOJMIIbI, JUATPAMMBbI,
rpaduxa;

® OLIEHUBATb BEPOATHOCTH COOBITHS B IPOCTEUIINX CIyYasX;

® UMEThb IPEACTABICHUE O POJIM 3aKOHA OOJBIIMX YHUCET B MACCOBBIX
SABJICHUAX.
B noBceqHeBHOM KM3HU M NIPHU U3YyYEHHUH JAPYTUX NPEeAMETOB:

e OneHuBaTh KOJIUYECTBO BO3MOKHBIX BAPUAHTOB METOJIOM Nepedopa;

® UMETh MpPEACTABICHHE O PpOJM NPAKTUYECKH JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH;

® CpaBHHMBATh OCHOBHbBIE CTATUCTUYECKUE XapPAKTEPUCTUKH, OJYUCHHbBIE B
npolecce pelieHns MPUKIATHON 3aauu, U3YUEHUS] PEaIbHOTO SIBJICHNUS,

® OLICHUBATh BEPOSITHOCTH PEANbHBIX COOBITHM W SIBICHUN B HECIOKHBIX
CUTYalUsX.

TexkcToBbIC 321241

e Pemarh HeCIOXHBIC CIOKETHBIE 3aJa4d pa3HBIX THUIIOB Ha BCE
apudMeTHIEeCKUe JEeHCTBUS;

® CTPOWUTH MOJIENb YCJIOBHUA 3aJaud (B BHUAC TaOJUIbI, CXEMbI, PUCYHKa
WM ypaBHEHHUs), B KOTOPOH JaHbl 3HAYCHHS JBYX M3 TPEX B3aMMOCBS3aHHBIX
BEJIMYMH, C LEJbIO MIOUCKA PELICHUS 3a1a4H;

® OCYIIECTBIATH CMOCOO TMOMCKA pelieHus 3aJadd, B KOTOPOM
paccyKJIeHUE CTPOUTCA OT YCIOBUA K TpeOOBaHUIO WM OT TpeOOBaHUA K
YCIIOBHIO;

® COCTaBJIATH IUIAH PEUICHUA 3a0a4H;

®  BBIJICJATH ATAIbl PEIICHUS 3a/1a4H;

® UHTEpPIPETUPOBATh  BBIUYMCIUTEIBHBIE  pe3yJdbTaThl B 3ajade,
UCCJIE0BaTh MTOJYYEHHOE PEUICHUE 3a1a4H;

® 3HATh pa3lINYUE CKOPOCTEH 0OBEKTa B CTOSUYEH BOJE, MPOTUB TEUCHUS U
[0 TEUECHHIO PEKH;

® pemiaTh 3aJla4yv Ha HaXO0KJIEHUE YacTH YKCia U YHCIIa 110 €ro YacTy,

e pemaTh 3aJa4M Pa3HBIX TUIOB (Ha padOTy, HA TIOKYIKH, HA JIBI)KEHUE),
CBSA3BIBAIOIINX TPU BEJIWYUHBI, BBIACIATH AT BEIUYMHBI U OTHOIICHUS MEXIY
HUMU;

® HaxOJUTh MNPOLEHT OT YHUCJA, YHCIO MO MPOLEHTY OT HEro, HaXOAUTh
MPOLIEHTHOE CHUKEHUE WIIM MPOIIEHTHOE MOBBIIIEHUE BEIUYUHBIL;

® peulaTh HECIOKHbBIE JJOTUUECKUE 3a/1a4l METOJIOM PACCYKICHUM.

B noBcegHEeBHOM KU3HU U NIPU U3YyYeHUH IPYTUX NMPeIMETOB:

®  BBIJBUTaTh TMIOTE3bl O BOZMOKHBIX MPEACIbHBIX 3HAUYEHUAX UCKOMBIX B

3a/1a4e BEJIMYUH (J€JaTh TPUKHUIIKY).

I/ICTOpI/Iﬂ MaTEeMaTHKH
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e OnuceBaTh OTAECIBHBIC BBIIAIOIINECA PE3YJIbTATHI, TIOTYYEHHBIE B XOJI€
pPa3BUTH MATEMATUKU KaK HAYKH;

® 3HATh NPUMEPHI MATEMATUYECKUX OTKPBITUM M UX ABTOPOB, B CBA3U C
OTCYECTBEHHON U BCEMUPHOMN UCTOPHUEH;

® [IOHMMAaTh POJIb MATEMATUKU B pa3BUTUU Poccuu.
MeToabl MaTEMAaTHKH

e BriOupaTh nmoaxoAsuui MU3y4eHHBIH METOH JJIsl PElICHUsS U3YYEHHBIX
TUIIOB MaTeMaTHUYECKUX 3a/1a4;

. [IpuBOIUTE MPpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B
OKPYKAIOIIEN IEMCTBUTEIBHOCTH U MPOU3BEICHUSIX UCKYCCTBA

BeinyckHuK B 9 Ki1acce MOJYYHUT BO3MOKHOCTD HAYYHUThCSH:
JIeMEHTbI TEOPUH MHOKECTB U MATEMATHYECKOMN JTIOTUKH
B noBcegHeBHOM KU3HHU M NIPU U3YYEHHUHU APYTHX MPeIMETOB:
®  UCNONB306aMb  MHOMCECMBd, Onepayuu ¢  MHOJICECMEAMU,  UX
epaguueckoe npeocmasnenue 0Jis ONUCAHUS PEATIbHbIX NPOYECCO8 U SGNIeHUII.

Yucaa

® Buinonuamov 6bIMUCTIEHUS, 6 MOM HYUCIe C UCNOIb308AHUEM HPUEMO8
PAYUOHATILHBIX BbIYUCTEHU,
B noBceqHeBHON KM3HU U IPHU U3YyYEHUH JAPYTUX NPEAMETOB:

® NpUMEHAMb NPABUNA NPUOIUICEHHBIX BbIYUCIEHUN NpU  peuleHUuu
NPAKMUYeCcKUx 3a0ay u peuleHuu 3a0ay Opyeux yueonvix npeomemos;

®  GLINONIHAMbL CPAGHEHUe pe3VIbMamos GblYUCICeHUl NpU  peuleHUuu
NPAaKmMu4ecKux 3a0ay, 8 mom Yucie NPUOIUNCEHHBIX BbIYUCTICHUL,

® cocmasnamv U OYEHUBAmMb YUCIOBble GbIPANCEHUS NPU pelleHUU
NPAKMUYecKux 3a0ay u 3a0ay u3z opy2ux y4eouvix npeomemos;

®  3aNUCHIGAMb U OKPY2IAMb UYUCLOBble 3HAYEHUS PEedbHbIX BelUYUH C
UCNONIL30BAHUEM DAZHBIX CUCEM U3MEPEHUS.

ToxaecTBeHHbIE TPeodpa3oBaAHUA

o  Begulnoansmos npeobpazoeanus 8bIPpANCeHUll, COOePHCAUIUX MOOY/Ib.
B noBceaHeBHOM )KU3HU M TIPU U3YYEHHUHU JPYTUX MPeIMETOB:

®  BbINOIHANMDb NPEodPA3068aAHUS ANICCOPAUYECKUX BbIPANCECHUL NPU PEeULeHUU
3a0ay 0py2ux yueOHblX npeomemos.

YpaBHeHUS U HEPABEHCTBA

e Onepuposamv  NOHAMUAMU:  YPAGHEHUE,  HEPABEHCMBO,  KOPEHb
YpasHeHusi, peuieHue HepaeeHcmed, pPAGHOCUNIbHblIE  YPAGHEeHus, 00aacmo
onpeoenenus ypasHenus (HepaseHcmea, CUCmemMsl YPaeHeHUl UIU HEPABEHCMSE),

* pewamv npocmeiuiue uppayuoHaibhvle ypasHenus euda /f(x)=a,

JE()=a(x);
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® peuwiamv ypagHeHUus uoa x"=a;

® pewiamv YpasHeHUs CHOCOOOM PA3N0NCEHUS] HA MHONCUMENTU U 3AMEHbl
nepemeHHoU;

®  UCNONBL308AMb MEmOO UHMEPBANO8 Ol peuleHus yeavlx U OpOOHO-
PAYUOHATILHBIX HEPABEHCME;

® peuiamv TUHElHble YPAGHEHUs U HEPABEHCNEA C NAPAMEeMPaMU,

®  peuiamv HeCI0JCHbIEe KAOPAMHble YPAGHEHUS C NAPAMEMPOM,

®  peuiams HeCI0JHCHbIEe CUCMEMbL IUHEUHbIX YPAGHEHUI C NapamMempamu;

®  peuiamv HeCl0JCHbIE YPABHEHUS 8 YeblX YUCTAX.
B noBceqHeBHO KM3HU M TP M3YYeHUH APYTUX MPEAMETOB:

® cocmasnaimu U pewlams JUHEUHble U K8aOpamHvle YPABHEeHUs,
VPaeHeHus, K HUM C800AWUECs, CUCMEMbl TUHEUHbIX YPAGHEeHUl, HepAGeHCme npu
peuieHuu 3a0ay 0py2ux y4eOHbix npeomemos,

®  GBINOJIHAMbL OYEHKY Npagsoonooodus pe3yibmamos, HOAYyH4aeMblX npu
peuleHuu TUHEUHbIX U K8AOPAMHbBIX YPAGHEHUL U CUCTNEeM JIUHEUHbIX YPAGHEeHUU U
HepaseHcme npu peueHuu 3a0ay opyaux y4eonvix npeomemos;

® gulbUpams Ccoomeemcmeyrwue YpPAaeHeHUus, HepPaGeHcmed UM UX
cucmemsl Ol COCMAGIEHUST MAmMeMamuideckou Mmooeau 3a0aHHOU peaibHOl
cumyayuu uiu NPuKIaoHou 3a0adu;

® yMemb UHMEPNPEMUpPO8amsv MNOJYYEHHbIL NPU peueHUuU YpasHeHus,
HepageHcmea UaU cucmemsvl pe3yibmam 6 KOHMmeKcme 3A0AHHOU peanbHOl
cumyayuy uiu NPUKIaoHou 3a0aqu.

DOyHKUUH

o  Onepuposamv NOHAMUAMU. (DYHKYUOHATbHASL 3A6UCUMOCTb, (DYHKYUSL,
epaghux yukyuu, cnocodovl 3a0anus QYHKYuU, apeymeHm u 3Hadenue QyHKyuu,
obnacmov onpeoeieHuss U MHOJNCECMBO 3HAYEHUL QYHKYUU, HYIU @OYHKYUU,

npOMedHCYmKU 3HAKONOCMOSIHCMEA, MOHOMOHHOCHb @yuryuu,
YemHOCMb/HeuemHOCMb PYHKYUU,
® cmpoums epacghuxu K8aOpaAmu4Holl GdynKkyuil, oopamuoll

NPONOPYUOHATLHOCU, DYHKYUU 8UOA. Yy =a+ Lb vy =Xy =X1
X+

® Ha npumepe KEAOPAMUYHOU QYHKYUU, UCNOIb308AMb NPeodpPaA308aHUs.
epagura @ynkyuu Y=f(X) ona nocmpoenus epaguxos GynKyull y — af (kx+b)+c;
® uccnedogamsv QYHKYUIO No ee paguxy;

® HaxoOoumov MHOIHCECBO 3HAYeHUl, HYU, NPOMEIHCYMKU
3HAKONOCMOSIHCMBA, MOHOMOHHOCMU K8AOPAMUYHOU (DYHKYUU,

® onepuposamv NOHAMUAMU: NOCIEO008AMENLHOCMY, apuhmemuiecKkast
npo2cpeccusl, 2e0MempuiecKas nPocpeccusl;

® peuwamv 3a0a4u HA APUPGMEMUYECKVIO U 2eOMEMPUYECKVIO NPOSPECCUIO.
B noBce1HeBHOI KM3HU M IPHU U3YYEHHH APYTUX MPEAMETOB:
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®  UIIIOCMPUPOBAMb C NOMOWDBIO 2pAdUKA PeanvbHyl0 3A8UCUMOCTMb UTU
npoyecc no ux XapaKxmepucmukam,

®  UCNONBL308aMb CBOUCMBA U 2pAPUK KEAOpaAmuyHou @yHKyuu npu
peuieHuu 3a0ay u3 opy2ux y4eOHulX npeomemos.

TexcToBbBIE 3a7a4H

o Pewams cnodcHble 3a0ayu  pA3HLIX MUNOS, A MAKJce 3a0aqu
NOBLIUEHHOU MPYOHOCMU;

®  UCNOIB308AMb PA3HbIE KPAMKUE 3ANUCU KAK MOOeU MEKCMO8 CILONCHBIX
3a0ay 011 NOCMPOEHUsL NOUCKOBOU CXeMbl U peuleHUs 3a0ad;

® paziuyames  MoOelb  meKcma U MoOelb  peuleHus — 3a0avu,
KOHCMPYUpOo8amsv K 0OHOU MOOeNU PeuleHUst HeCl0HCHOU 3a0aiu pasHbvle Mooelu
mexcma 3a0avu;

®  MOOenUPo8amsb paccylicOeHus npu NOUcKe peuleHus 3a0ay ¢ noMoubio
epagh-cxemol,

®  BblOeISIMb IMANBL PeueHUs: 3a0ayll U COOepIHCaHUe Karicoo20 Imand,

® yuemb GbIOUPAMbL ONMUMANbHBIL MemoO peuleHus 3a0auyu U
0CO3HABAMb BbLIOOP Memood, PACCMAMPUBAMb PA3IUYHbIE MemOoO0bl, HAXOOUMDb
pasuvle peulenus 3a0ayi, eciu 03MONCHO,

®  aHaIU3UPOBAMb 3aMpyOHeHUs. NPU PeuleHUlU 3a0al,

®  GLINOJHAMbL  PA3IUYHbIE NPeodPA308aHUsl  NPEONIONCEHHOU  3a0ayll,
KOHCMPYUpPO8amsv HOBble 3a0adu U3 OAHHOLL, 8 MOM Yucie 0bpammoie;

®  UHMEPNPemupoB8amb  BbIUUCIUMENbHblE — pe3yabmambl 6  3aoaue,
uccne008amsv noy4eHHoe peuerue 3a0a4u;

®  QHATURUPOBAMDL BCEBO3MOJICHbBIE CUMYAYUU B3AUMHO20 PACNONONCEHUS.
08YX 00BLEKMO8 U UBMEHEHUe UX XAPAKMepPUCMUK Npu COBMECMHOM OBUICEHUU
(ckopocmbv, 6pems, paccmosiHue) npu peweHuu 3a0ay Ha O0B8UdICEHUEe O08YX
00beKmMO8 KaK 8 0OHOM, MAK U 8 NPOMUBONONONCHBIX HANPABIEHUSX,

® uCcCnedo8amv BCEBO3MOJICHbIE CUMYayuu npu peuleHuu 3a0ad Ha
0BUDICEHUE NO peKe, PACCMAMPUBAMb PA3HbLE CUCEMbL OMCYemda,

® 0co3Hasamv U O0O0BACHAMbL UOCHMUYHOCHb 3A0a4 DPA3HbIX MUNOS,
CBA3BIBAIOWUX MPU BETUUUHBL (HA pabOmMy, HA NOKYNKU, HA O8UdICEHUE), BblOESMb
MU BEIUYUHBL U OMHOWEHUST MeHCOY HUMU, NPUMEHAMb UX NPU peuleHuu 3a0ad,
KOHCMPYUposams codOCmeeHHble 3a0ad YKA3AHHbIX MUNos;

® g1a0emb OCHOBHbIMU MEmMOOaMU peuwieHus 3a0ad Ha CMecu, CHJAsbl,
KOHYEeHmpayuu,

® pewamsv 3a0ayu HA NPOYEHMbl, 8 MOM HUCTe, CLONHCHbIe NPOYEHMbL C
000CHOBAHUEM, UCNOIL3YS PA3HBIE CHOCOODL;

® pewiamv Jn02udecKue 3a0ayu PA3HbLIMU CHOCOOAMU, 68 MOM Huucie, C
08yMs OloKaAMU U ¢ mpeMs OIOKAMU OAHHBIX C NOMOWBIO MaAbaUY,

® pewamsv 3a0ayu NO KOMOUHAMOpUKe U Meopuu B8eposmHocmel Ha
OCHOB8€ UCNONb30BAHUS U3YUEHHBIX MEeMO008 U 0OOCHOBLIBAMb peuleHUe;
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® 081a0emb OCHOBHLIMU MEMOOAMU pPeUleHUsl CIOHCEeMHbIX 3a0ay.
apugmemuyeckutll, aneeopaudeckuti, nepebop BaAPUAHMO8, 2e0MempPUYecKul,
epaghuueckuil, NPUMEHAMb UX 8 HOBbIX NO CPABHEHUIO C U3YUEHHLIMU CUMYAYUSIX.
B noBce1HeBHOI KM3HU U NIPHU U3YUYEHHUH APYTUX MPEAMETOB:

®  guldensimb NpU peueHuy 3a0ay XapakmepucmuKky paccmampueaemoll 8
3a0aye  cumyayuu,  OMIUYHblE  OM  pPealbHulX  (me, Om  KOMOpbLX
abcmpazuposanucy), KOHCMPYUpPOBAmMb HOBble CUMYAYUU C Y4emom Omux
Xapakmepucmuk, 6 YACMHOCMU, NpU peuleHuu 3a0ay HaA KOHYEeHmpayuu,
YUUMbI8amMdv NJIOMHOCMb 6EUeCMBa;

® pewiamvb U KOHCMPYUPOBAMb 3a0ayu HA OCHOBE PACCMOMPEHUs.
PEeAnbHbIX CUMyayutll, 6 KOMOpbIX He mpedyemcs MOYHbIU GbIYUCIUMENbHDLL
pe3yromam,

® pewamv 3a0a4u HA OBUdCEHUe NO peKe, pPACCMAmMpusds paszHble
cucmemvl omcuema.

CraTucTHKA U TeOPHsI BEPOSITHOCTEN

o  Onepuposamv noHAMUAMU: (DAKMOPUATL HUCIA, NEPeCcCmMaHo8KU U
couemanus, mpeyzonvHux Ilackans,;

®  pUMEHAMb NPABUNO NPOU3BEOCHUs NPU pPeuleHUU KOMOUHAMOPHBIX
3a0auy;

® onepuposamv NOHAMUAMU: CAYUAUHBIL ONbIM, CAVHAUHBIU 6blIOOP,
ucnelmauue, 3JleMeHmMapHoe CaAy4atiHoe cobvimue (Ucxod), Kiaccuweckoe
onpeoenenue epoOSMHOCMU CIYYAUH020 COObIMUs, Onepayuu Hao CryYauHblMU
coobimusamMu,

® pewiamv 3a0a4u HA  BbIYUCIEHUE BEPOSAMHOCMU C NOOCHEmOM
KOJIUYeCmaa 8apuaHmos ¢ NOMOubio KOMOUHAMOPUKU.
B noBceqHeBHOM KM3HU M NIPHU U3YyYeHUU APYTUX NMPeIMETOB:

® u3BNIEKamb, UHMEPNPemuposams U npeoodpa30evleams UHGOPMAYULO,
npeocmasienHHyro 68 madbauyax, Ha Oouaspammax, 2epapuxax, Ompaxicarouyyro
CBOUCMBA U XAPAKMEPUCTNUKU PEATbHBIX NPOYECCO8 U A6NEHUL,

® onpederamv  CMAMUCMuYyecKue  XapaKmepucmuku  6blO0poK  No
maoauyam, ouazpammam, epapukam, 8bINOIHAMb CPAGHEHUE 8 3A8UCUMOCHIU OM
yenu pewerus 3a0avu,

®  OYeHUBAMb BEPOSMHOCIb PEAlbHbIX COOLIMULL U ABTEHULL.

HcTopust MaTeMaTHKH

e Xapaxmepuzosamb 6KIAO GbIOAIOWUXCS MAMEMAMUKO8 8 pa3eumue
MamemMamuKky U UHbIX HAYYHBIX obaacmetl,

®  noHUMAamMb Pob Mamemamuku 6 passumuu Poccuu.

MeToabl MaTEMAaTHKH
o Ucnonvzys  uzyueHHvle Memoobl, NPOBOOUMb  OOKA3AMEbCMEO,
BbINOJIHANMb ONPOBEPIHCEHUE,
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® gblOUpamMb U3YUEHHble MemoObl U UX KOMOuHayuu O/l peuleHus
MamemamuyecKux 3a0ad,

®  UCNONbL308aMb Mamemamuyeckue 3HAHUS o onucanus
3aKOHOMepHOCmel 8 OKpyJjcarouel  OeticmeumenbHOCmMU U NPOU3BEOeHUsX
UcKyccmea,

® NpuUMeHAmb Hnpocmeluiue NpoSPaAMMHble Ccpedcmea U INeKMPOHHO-
KOMMYHUKAYUOHHbLE CUCEMbL NPU PeUleHUU MAmeMamuyecKux 3a0ay.

2. Copaep:xxaHue Kypca ajareopnl 7-9 Kj1accoB ¢ HCNOIb30BAHHEM
odopynoBanus Llentpa «Touka pocTa»
7 KIIACC
AJITEBPA
ToxaecTBeHHBbIE TPe00PA30BAHUA

YucaoBble M1 OyKBEeHHbIEC BIPAKEHUSI

Bripaxxenue ¢ nepemMeHHOW. 3HaueHWE BblpaxkeHusa. IlogcTtaHoBka
BBIPAKEHU I BMECTO MEPEMEHHBIX.

Ilesable BbIpaKeHUs

CreneHb ¢ HaTypaJbHBIM TOKa3zaTeleM U ee cBoiicTBa. IIpeoOpasoBanus
BBIPAXKEHUH, COAEPIKAIINX CTENEHU C HATYPAJIbHBIM MTOKa3aTEIEM.

OnHowieH, MHorowieH. JIeHCTBHUS C OAHOWIEHAMH M MHOTOYJIEHAMH
(cmoxeHue, BbIUMTAHUE, YMHOXKEHHE). DOpMyIbl COKpAIIeHHOTO0 YMHOKEHUS:
Pa3HOCTh KBAJpaTOB, KBaApaT CyMMbl M Pa3HOCTU. Pa3ioxeHne MHOrowieHa Ha
MHOKUTEJIM: BBIHECEHHWE OOIIEer0o MHOXHUTENS 3a CKOOKH, 2pynnuposxa,
npuMeHeHue GopMyi COKPAUWEHHO20 YMHONCEHUSL.

YpaBHeHUsl 1 HEPABEHCTBA

PaBencrBa

UucnoBoe paBeHCcTBO. (CBOMCTBA YHUCJIOBBIX pPaBEHCTB. PaBEeHCTBO ¢
IIEPEMEHHOM.

YpaBHeHus

[lonsiTue  ypaBHEHHUST W  KOpHS  ypaBHeHUs. [Ipeocmasnenue o
PABHOCUTLHOCMU YPABHEHULL.

JIuHeiiHoe ypaBHEeHUE U €ro KOPHHU

Pemienne nmHENWHBIX ypaBHEHUU. Jluneunoe ypaguenue ¢ napamempom.
Konuuecmeo kopmueu numneunoco ypasmenus. Pewenue nuneunvix ypasHeHuu ¢
napamempom.

Memoouvl pewenus ypashenuil. Memoobl pPAGHOCUTLHBIX NPeodpa308aHul,
epaghuueckuii memoo.

Cucrembl ypaBHeHH

YpaBHeHHe C JByMs MepeMeHHbIMU. JIuHElWHOe ypaBHEHUE C ABYyMs
NepeMEHHBbIMU. [Ipsamasn Kak epaguueckas unmepnpemayus IUHEUH020 YPAGHEHUS]
¢ 08YMsl nepemMeHHbIMU.

[TonaTue cucreMsl ypaBHEHHU. PelieHne cuctemMbl ypaBHEHU .
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Metonsl pelieHHUs: CUCTEM JIMHEHWHBIX YPABHEHUU C JBYMs IEPEMEHHBIMH:
epaghuveckuii Memoo, Memoo Cl0HCeHUsl, METOJ1 TIOJICTAHOBKHU.

HepaBencrBa

YucnoBeie HepaBeHCTBA. [IpoBepka chpaBeUIMBOCTH HEPABEHCTB MPHU
3aJJaHHBIX 3HAUYCHUSAX MIEPEMEHHBIX.

HepasenctBo ¢ nepemenHoi. CTporue U HECTPOrUE HEPABEHCTBA.

Peimenne TekcToOBBIX 32124

3anaum Ha Bce apudMeTHUeCKHe NeHCTBUSA

Pemenne TekcTOBBIX 3amau apudmerndeckum crmocodom. Mcmomb3oBaHue
TaOIUIL, CXeM, YePTEXKEH, IPYTUX CPEACTB MPEACTABICHUS JaHHBIX IPU PEIICHUN

3a/1aumn.

3agaun HA IBH:KeHUe, pa00Ty M MOKYNKH

AHanm3 BO3MOXXHBIX CUTYallMi B3aMMHOTO PACTIOJIOXKEHHSI OOBEKTOB MPU UX
IBW)KEHUH, COOTHOIICHHUSI 00bEMOB BBITTOIHSIEMBIX PabOT MPU COBMECTHOM padoTe.

3agaum Ha YacTH, 10JIH, POUEHTHI

Pemenne 3amau Ha HAaXOXKJCHHE YacTH 4YHCIAa W YHCIA 1O €r0 YacTH.
Pemenne 3amad Ha TPOIEHTH W J0iH. lIpuMeHeHHe MPOMOPIHA MPU PelIeHUH
3a/ay.

Jloruyeckue 3agauu

Pemenue nornueckux 3amad. PewieHue nocuueckux 3a0ay ¢ HOMOUBIO
epacghos, mabauy.

OcHOBHBIE MeTOIbI pelleHHs] TEKCTOBBIX 3aaay: apudMeTUUYECKUI,
anreOpanueckuii, mepedbop BapuaHTOB. [lepsuunvle npedcmasnenuss o Opyeux
Memooax peuleHusl 3a0ay (2eomempuyeckue u epaguieckue memoobl).

OYHKINUA

IMonsitue pyHKIUU

JlexapToBbl KOOpAUHATHI Ha THIOCKOCTH. DopmMuUpoOBaHKWE MPEACTABICHUNA O
METanpeIMETHOM TIOHITHH «KOOpIMHATB». CrnocoObl 3amanus (QyHKIMMA:
aHAJTUTUYCCKHUM, Tpaduyeckuii, Tabnuuabld. ['padux dyaxkuun. IIpumeps
GyHKIUH, TONy4aeMbIX B TPOIECCE WCCICAOBAHMS PA3THUYHBIX PeaTbHBIX
MPOLIECCOB M pellieHus 3ajad. 3HadeHue (QyHKIuu B Touke. CBoicTBa (HyHKIIMIA:
00J1aCTh OTNPECIICHNS], MHOYKECTBO 3HAUCHUH.

JIuneitHass pyHKUUA

CaoticTBa 1 rpaduk JUHEHHON QYHKIMU. YTIOBOM KOA(DOUIIMEHT MPSIMOH.
Pacrionoxenue rpaduka JIMHEHHOW (PYHKIIMU B 3aBHCHMOCTH OT €€ YTJIOBOTO
kod(dunmerTa U cBOOOAHOrO uieHa. Haxoowcoenue kosghguyuenmos nuneiinou
@YHKYUU NO 3A0AHHBIM YCI0BUAM. NPOXOHCOEHUe NPIMOU uepe3 08e MOYKU C
3A0aHHLIMU  KOOPOUHAMAMU, NPOXONHCOEHUe NPAMOU Yepe3 OAHHYI0 MOUKY U
napanienrbHou OAHHOU NPSAMOLL.

Kycouno 3adannvie ¢hynxyuu.

I'paguxu pynkyuir. Ilpeobpazosanue cpaguxa yuxyuu y= f(x) 014
nocmpoenus 2paguxos GYHKYUtl 6U0a y — af (kx +b)+c -
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I'paux pynkyuu y—|x|.

CTATHUCTUKA 1 TEOPWSI BEPOSITHOCTEN
Crarucruka
TabnuyHoe u rpaduyeckoe NpPENCTABICHUE JAaHHBIX, W3BJICYECHUE
uHpopmaiuu u3 Tabnui 1 rpadguxkos. OnucaTenbHble CTATUCTUYECKUE TTOKA3ATENH
YHUCIIOBBIX HAOOpOB: cpeaHee apu(pMETUUYECKOe, MeouaHa, Haumbopliee U
HauMeHblIee 3HaueHusl. Mepbl paccemBaHus: pa3Max.

NCTOPUS MATEMATHUKHA

BosHuknoseHue mamemamuku Kax Hayku, smansi ee pazeumus. OcHogHbie
pazoenvt mamemamuxu. Buvloarowuecs mamemamuku u ux 6ki1ad 6 passumue
HAYKU.

Beckoneunocmv muoocecmea npocmuix uucen. 3apooicoenue ancedpvi 6
Heopax apupmemuru. An-Xopezmu. Poocoenue oykeennou cumsonuxu. I1. @epma,
P. Jlexapm. 3aoaua Jleonapoo Iluzanckoeo (@ubonauuu) o Kpoauxax, uucia
Qubonayuu.

Ilossnenue  memooa  KoopouHam, n03601A10Ue20 nepesooums
2ceomempuieckue 0bvekmvl Ha A3bIK aneedpwvl. llosenenue epagurxos QyHKyuil.
IIpumepwl paznuunvix cucmem KoOOpOUHAM.

IIpakTHyeckue u J1a60paTopHbIe PA0OTHI HE MPEAYCMOTPEHBI.

HanpagJ/ieHusi NpOeKTHOM AeSITEJILHOCTH 00y4AI0NIUXCH 7 KJIACCOB
TeMbI IPOEKTHBIX Pa0dOT

1)HucnoBbie BETUKAHBI.

2)Ilepuonuueckast 1poOb MHE yJIBIOHYJIACH.

3) IloacueT yuciaa MPOHYMEPOBAHHBIX JIEPEBHEB.

4)Jlenenre BO MHOXKECTBE MHOTOUYJICHOB

Hcnosb30Banne pe3epBa yueOHOro BpeMeHH

B pabGoueit mporpamme npeaMera BbIICICHO Ha TIOBTOPEHHE 6 4acOB, KOTOPHIE
pacmipeeneHbl CIEAYIOIMNUM 00pa3oM:

VYpaBHeHus ¢ onHol nepemeHHou. JInneinas ¢hyakusa. Pemenue cuctem
JTUHEHHBIX ypaBHeHUH. (19); CrereHb u e€ cBoicTBa. MHOTOWICHBI. DOPMYITBI
cokpanié¢aroro ymHoxxenwus. (1qa); Pemrenue 3amau. (1); Mtoroserit 3aver (1 49.)
Kontponbhnas padora Ne 10 (2 u.)

8 KVWIACC
AJITBPA
Yucaa
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PanuoHajabHbBIE YHCIA

MHOkeCTBO pauuMOHAIBHBIX uncen. CpaBHEHHE palMOHAIBHBIX YHCET.
JIeficTBUSL C palMOHANBHBIMH 4UCHaMU. [Ipedcmasnenue payuoHanbHO20 Hucia
oecsamudHol Opoowvio.

HppanuonanbHbie Yuciaa

[lonsTe wuWppaLMOHAIBHOrO 4Yucia. Pacno3HaBaHWE UPPALMOHAIBHBIX

gyucen. [lpumepsl nokaszarenbcTB B anredpe. MppallMOHaJIbHOCTh 4YHCIIA \/E :
IIpumenenue B reomerpuu. Cpashenue uppayuonanvHvix uucen. Muoocecmeo
OelicmeumenbHblX Yucei.
ToxaecTBeHHBIE IPe00pa3oBaHMS

JApoOHOo-panuoHa/IbHbIE BHIPAKEHUS

Crenenp c¢ wnenbiM mnokazateneM. [IpeoOpa3oBanue apoOHO-TUHEHHBIX
BBIDQKEHUI: CIIO)KEHHE, yMHOXEHUE, JieJieHue. Aneebpauveckas Opoob.
Jonycmumvie 3Hauenus nepemMeHHbIX 6 OpPOOHO-PAYUOHANLHBIX BbIPANCEHUSX.
Cokpawenue aneedopauveckux opooet. Illpusedenue ancebpauueckux Opobdeu K
obwemy 3HameHamento. [eiicmseus ¢ aneebopaudeckumu Opooamu: clodceHue,
8bIYUMAHUe, YMHOJCEHUE, OelleHle, 8036e0eHUe 8 CMENEHb.

KBaapaTHbie KOpHH

Apudmernyeckuii KBaJpaTHbIA KOpeHb. llpeoOpa3oBaHue BbIpaKEHUH,
COJIEpKaIllUX KBAJIPAaTHbIE KOPHH: YMHOXKEHHE, JEJICHUE, BBIHECEHUE MHOKUTEIS
U3-TI0J1 3HaKa KOPHS, BHeCceHue MHONCUMes N0 3HAK KOPHSL.

YpaBHeHUs U HEPABEHCTBA

YpaBHeHus

Obnacms  onpedenenusi ypasHeHus (001acmv  OONYCMUMbBIX  3HAYEHUU
nepemeHHOl).

KBaapaTHoe ypaBHeHHe U er0 KOPHH

KBanpaTtHsbie YpaBHEHUS. Henonnsie KBaJpaTHbIC YpaBHEHUS.
JIMCKpUMHUHAHT KBaJIpaTHOrO ypaBHEHHsA. PopMyra KOpPHEW KBaJpaTHOIO
ypaBHeHus. Teopema Buema. Teopema, obpammas meopeme Buema. Pemenue
KBaJIpaTHBIX YpPaBHEHMIA: HCIOIb30BaHHE (POPMYIBI i HAXOXKICHHUS KOpHEH,
epaguueckull Memoo peuieHus, pazlodceHue Ha MHOMXCUmenu, noobop Kopueu ¢
ucnonvzoganuem meopemvl Buema. Konuuecmeo kopHeu KeaopamHuo2o ypagHeHus
8 3a8UcuMocmu om e20 ouckpumunauma. buxkeaopammuuvie ypasuenus. Ypaeuenus,
c800UMbLE K TUHEUHbIM U KeadpamubiM. Keadpammuvlie ypagnenus ¢ napamempom.

/{po0HO-panuoHaIbHbIE YPABHECHUSA

Pemiennie mpocredmux ApOOHO-TMHEHHBIX YpaBHEHUU. Peuwenue OpobHO-
PAYUOHATbHBIX YPAGHEHUU.

Memoouvl pewienus ypasnenuil. mMemoObl PABHOCUNLHLIX NPeoOpPA308aAHUI.
Hcnonvzosanue ceoticms ¢yukyull npu peuieHuu ypasHeHu.

Vpasuenus euoa x"=a.

HepaBencrBa

UucnoBele HepaBeHcTBa. (CBOWMCTBAa 4YHCIOBBIX HepaBeHCTB. lIpoBepka
CIIPaBEJIMBOCTH HEPABEHCTB MPH 3a1aHHBIX 3HAYCHUAX IIEPEMEHHBIX.
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HepasenctBo ¢ nepemenHoil. Ctporue u Hectporue HepaBeHcTBa. Obnacmu
onpeodeiieHus HepaseHcmaa (00aacmob 0ONYCMUMBIX 3HAYEHUL NePeMEHHO).

Pemenune nuHENHBIX HEPABEHCTB.

CucremMbl HEpaBEHCTB

CucTtembl HEPaBEHCTB C OJHON NEPEMEHHOM. PelieHre cucTeM HEpaBeHCTB ¢
OJIHOM MepeMEeHHOM: JIMHEWHbIX. M300pakeHue peuieHusi CUCTEMbl HEPABEHCTB Ha
YUCJIOBOM NPSIMO. 3alMCh PELICHUS] CUCTEMbI HEPABEHCTB.

Pemenne TekcTOBBIX 3a1a4

3amauyu Ha Bce apuMeTHIECKHE IeHCTBUSA

Pemenue TekcToBBIX 3a7au apudMernyeckum crocodom. Mcnonb3oBaHue
TaOJINILI, CXeM, YEPTEKEeH, IPYruX CPeACTB MPE/ICTABICHUS JaHHBIX IPU PEIICHUU
3a/1a4u.

3agaum Ha ABMKEHHUE, pad0Ty H MOKYIIKH

AHanu3 BO3MOXKHBIX CUTYalluid B3aMMHOI'O PACIONIOKEHUSI 00bEKTOB TP UX
JBUKEHUH, COOTHOILIIEHUS 00HEMOB BBITIOIIHAEMBIX pPa0OT MpU COBMECTHOM padoTe.

3agaum Ha YacTH, 10JIH, POUEHTHI

Pemienne 3ajay Ha HAXOXKJEHHME YAaCTH YWCIA W YUCIa MO €ro 4YacTH.
Pewienne 3amad Ha mpouEeHTH U oM. [IpumeHeHne nmponopuuid Ipu peuieHUuU
3a/1ad.

Jloruyeckue 3agauu

Pemenue nornueckux 3amad. PewieHue nocuueckux 3aday ¢ HNOMOUBIO
epacghos, mabauy.

OcHOBHBIE MeTOIbI pelleHus] TEKCTOBbIX 3aaau: apudMeTUUYECKUI,
anreOpanueckuii, mepedbop BapuaHTOB. [lepsuunvle npedcmasnenuss o Opyaux
Memooax peuieHuss 3a0ay (ceomempudeckue u epagpuueckue memoovl).

OYHKINUA
IMonsiTue pyHKIUU
CnocoOnl 3aganust GYHKIWN: aHATMTHYECKUM, TpadudecKuii, TaOIUIHBIN.
I'paduk ynkuum. 3HaveHne GyHkumm B Touke. CBoiicTBa (DyHKIUI: 00JacTh
OTIpEJICIICHNSI, MHOXXECTBO 3HAYCHHUH, MPOMEXKYTKH BO3PACTAHHUS W YOBIBAHWSI,
HanOoJIbIlIee M HAUMEHbIIIee 3HaueHus. MccaenoBanue GyHKIUY 110 ee rpaduky.
IIpedocmaenenue 06 acumnmomax.

OoOpaTHasi NPONOPUHMOHAIBHOCTD
CaoticTBa PYHKITNH y = k. ['umep6omna.
X
I'pagpurku pynxyuii.
I'papuxu pynxyuti y=a+L, y=JIX1y=3x-

X+b
CTATUCTHKA Y TEOPUS BEPOSITHOCTEN
CrarucTuka
Tabnuunoe u rpaduueckoe MPEACTaBICHHE JaHHBIX, CTOJIOYATBIE W
KpYTrOBbI€ JMarpaMMbl, TpauK, NPUMEHEHUE JuarpamMM U TpadukoB s
OMHUCaHUs 3aBHUCUMOCTEH pealbHbIX BEJIMYMUH, W3BICUECHUE UHPOpMAIUU U3
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Tabnui, auarpamMMm u rpadukoB. OnucaTenbHbIE CTATUCTHUYECKHE ITOKa3aTeIn
YUCIIOBBIX HAOOpOB: cpeaHee apu(METUUYECKOe, MeouaHna, HaumboJpliee U
HauMeEHbLIee 3HaYeHUsl. Mepbl pacCenBaHUs: pa3Max, OuUcCnepcus u CmaHoapmHoe
OMKIOHEHUe.
NCTOPUA MATEMATUKHA

Buvloarowuecs mamemamuku u ux 6xnao 6 pazgumue HayKu.

Payuonanvnvie uucna. Ilompebnocms 6 uppayuonanvrvlx uuciax. Llxona
lugacopa

Hcmopus 6onpoca o0 HaxoxcoeHuu ¢Hopmyn KoOpHel aneeopaudeckux
ypasHenutl cmenenetl, donvuux wemvipex. H. Tapmanvs, [oc. Kapoano, H.X.
Abenv, D. Ianya.

«Hauana» Eexauoa. JI Diinep.

Ponv poccuuckux yuenvix 6 pazeumuu mamemamuxu: JI. Ounep. H.H.
Jlobauesckuii, 11.J1. Yeovrues, C. Kosanesckas, A.H. Konmozopos.

Mamemamuxka ¢ pazeumuu Poccuu
IIpakTHyeckue u J1a60paTopHbIe PA0OTHI HEe MPEeTyCMOTPEHDI.

Hanpagsienusi IpoOeKTHOM AeITeJTbHOCTH 00y4aromuxcs 8 Kjiaccos
Tembl NpoeKTHBIX padoT

l)3amMeuarenbHbIE KpUBBIE.

2)Marematurka B OBITY.

3)OT HaTypaabHOTO YUCJA O MHUMOMN €TUHUIIBI.

4)KBagpaTHble ypaBHEHUS B TpyAax Ajb-Xope3MH.

5) KBanpatuunasi GyHKIIUS B CTPOUTENLCTBE U ApXUTEKTYPE.

Hcnosb3oBanne pesepBa yueOHOro BpeMeHH

B paboueit mporpamMmme npenMeTa BhIACICHO Ha TOBTOPEHUE 8 4acoB, KOTOPHIE
pacnpeieNeHbl CIEIYIOIMNUM 00pa3oM:

PanmonanbHbie 1podu u ux cBoiicTBa. CymMma u pazHocThb apobeit [IponsBenenue
U gacTHoe npodeit (14); ApudmeTndeckuii KBaApaTHBIM KOPEHb M €r0 CBOMCTRA.
KBanpartnoe ypaBHenue u ero kopau. (14); J{poOHble panrioHaIbHbIe YpaBHEHUS.
CBoiicTBa crereHu ¢ menbsiM rmokasarenem. (14); HepaBeHcTBa ¢ 0JTHOM ITepeMeH-
HOU U ux cuctemsl. (14); Crangaptasiii Bug uncia. (14); Mroroseiii 3auet (14);
HroroBasi kouTpoabHasa padora Nel( (1 u.)

9 KJIACC
AJITEBPA
ToxkaecTBeHHbIE TPe0OPA30BAHUA
Iesble BbIpaKeHUs
Keaopamuwvii  mpexunen, pasnooicenue K8aOpamHo2o0 mpexuieHa Ha
MHOXMCcumenu. BplaeneHne MNOJHOro Kpajpara. Pas3nokeHne Ha MHOXUTENU
criocoOOM BBIJIENICHUSI IOJTHOTO KBajpaTa.
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YpaBHeHUsA M HEPABEHCTBA

/{poOHoO-panuoHabHbIe YPABHEHUSA

Pemiennie mpocredmux ApOOHO-TMHEHHBIX YpaBHEHUU. Peuwenue OpobHO-
DPAYUOHATLHBIX YPAGHEHUU.

Memooul pewenus ypasneHuil. MemooObl PAGHOCUTLHLIX NPeodpa308aHull,
Memoo 3amMeHbl nepemMeHHOU, 2paguueckuti memoo. Hcnonvzosanue ceoucme
@yHKYUl npu peuteHuU ypasHeHUl.

Ypasnenus 6 yenvix yucnax.

Cucrembl ypaBHeHHH

VYpaBHeHUE C ABYMS IEPEMEHHBIMHU.

Metoanl pelieHrs CUCTEM JIMHEWHBIX ypaBHEHUW C JABYMSI NIEPEMEHHBIMHU:
epaghuveckuii Memoo, Memoo ClOHCEeHUs1, METO]I TIOJICTAHOBKHU.

Cucmemul TUHEUHBIX YPABHEHUU C NAPAMEMPOM.

HepaBeHcrBa

Keaopammnoe mnepasencmeo u eco pewenus. Pewenue xeadpammbix
HepaseHcme: UCNONb308aHUe CBOUCME U 2paguKka KeaopamuuHou @QYHKYUU,
Memoo UHMEPBAIos. 3anuch peuieHuss KeaopamHo2o HepageHCcmad.

Pewenue yenvix u  OpobOHO-pAYUOHANILHLIX  HEPABEHCME  MemoooM
UHMEPBAOa.

CucremMbl HEpaBEHCTB

Pemiennie cucTteM HEpaBEHCTB C OJHOM TMEPEMEHHON: K8AOpAmHbIX.
N300pa>keHne penieHusi CUCTEMbl HEPaBEHCTB HA YHUCJIOBOM MpsSMOM. 3amuch
pEUIEHNs CUCTEMbI HEPABEHCTB.

Penienue TeKCTOBLIX 32,124

3amauym Ha Bce apupMeTHIECKHE 1eHCTBUA

Pemenune TekcToBBIX 3a7au apudMeTrndeckum crocoboM. Mcmonb3oBaHue
Ta0JIUII, CXeM, YEePTEKEU, IPYTHX CPEACTB MPE/CTABICHUS JAaHHBIX TIPU PEIICHUH
3a/1a4u.

3anaun Ha ABMKEHHUE, pad0Ty H MOKYIIKH

AHanu3 BO3MOXKHBIX CUTYallUi B3aUMHOT'O PACIIONIOKEHUSI 00BEKTOB TIPH UX
JBIKCHHUH, COOTHOIICHUS 00BEMOB BBITIOTHSAEMBIX PabOT ITPU COBMECTHOM paboTe.

3agaum Ha YacTH, J0JIH, POUEHTHI

Pemiennie 3ajay Ha HAXOXKJEHHME YaCTH YMCIA W YUCla MO €ro 4YacTH.
Pemienne 3amau Ha mpoueHTsl U gonu. [IpumeHeHue nponopuuil nNpu peuieHUU
3a/1ad.

Jlornueckue 3aauyu

Pemiennie noruueckux 3anay. Pewienue nocuueckux 3ad0aiy ¢ HOMOWbIO
epacghos, mabauy.

OcHOBHBIE METOAbI PelIEeHUSI TEKCTOBBIX 32124
apupmeTuuecKui, airedpanyeckuil, nepedop BapuanToB. [lepBuunbie
MpeJACTAaBICHUS O JPYTUX METOJIaX pelieHus 3aaau (reOMETPpUUYECKUE U
rpaduyeckue METOIbl).

OYHKIINU
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IHonsiTne GpyHKUMH

CaoiicTBa QyHKIMI: 001aCTh OMpEACICHUs], MHOKECTBO 3HAUYCHUH, HYIH,
MIPOMEKYTKHA 3HAKOIMOCTOSIHCTBA, MPOMEXYTKH BO3pacTaHuss M yObIBaHUS,
HauOoJblIee M HauMeHbIIee 3HaueHus. VMccnenoBanue GpyHkuuu no ee rpauky.

lIpeocmasnenue 06 acumnmomasx.

Kagpatnunas pyHkuus

CroiictBa u rpaduk kBaapatuuHod (yHkuuu (mapadona). Ilocmpoenue
epaghuxa keadpamuunou hynkyuu no mouxam. Haxoxnenue Hyneu KBaapaTUIHON
GYyHKUUU,  MHOJICeCmea  3HAYeHUul,  NPOMEd’CYMKO8  3HAKONOCMOSHCMEA,
NPOMEIHCYMKOB8 MOHOMOHHOCMU.

IHocnenoBaTeIbHOCTH M MPOTPECCHH

Yucnosas NIOCJIEIOBATEIBHOCTb. [Tpumepsl YHUCJIOBBIX
nocieoBaTeNibHOCTEH.  beckoHeuHble MocienoBaTeabHOCTH. ApudMeTnueckas
nmporpeccus u ee cBoicTBa. ['eomerpuueckas nporpeccusi. Popmyna odbwezo yiena
U cymmsl N Nepevix UYieHO8 apupmemuyeckou U 2eomMempuiecKol npozpeccull.
Cxooawascsa ceomempuyeckas npocpeccusl.

CTATUCTHKA 1 TEOPUS BEPOSITHOCTEN

CayuaiiHbie cOObITHSI

Crny4aitHble OMBITHI (IKCIIEPUMEHTBI), DJIIEMEHTApPHBIE CIIydyallHbIe COOBITUS
(ucxonpl). BeposTHOCcTH »3ieMeHTapHBIX COObITUH. COOBITHS B CIIy4alHBIX
AKCTIIEPUMEHTAX M OJArompUsITCTBYIOIIKNE dJIEMEHTapHbIe cOOBITHA. BeposTHOCTH
CITy4alHBIX COOBITHI. OTBITHI C PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMU.
Kiaccudeckue BepOSTHOCTHBIE OIBITBI C HCIIOJIB30BAHHMEM MOHET, KYOHKOB.
IIpomusononoscruvie coovimus, obveouHeHue u nepecedenue coovimui. Ilpasuno
crodicenus: eeposimuocmeti. Cnyuatinolil 6v100p. IIpedcmasnenue sxcnepumenma 6
suoe oepesa. Hezasucumvie coovimus. Ymuoocenue seposimuocmeti He3a8UCUMBLX
coovimuti. Ilocnedosamenvhvie Hezasucumvle ucnvimauus. lIpencraBieHue o
HE3aBUCHUMBIX COOBITHSAX B KM3HHU.

JJIeMeHTbl KOMOMHATOPUKH

IIpasuno ymmuooiwcenus, nepecmanosxu, gaxmopuan uyucia. Couemanus u
yucno cowemanui. Dopmyna uucia cowemanui.. Onvlmsl ¢ OONLUUM YUCTIOM
PABHOBO3MOIICHBIX dIEMEHMAPHbLIX cobblmutl. Buiuucienue eeposmuocmeii 6
ONbIMAX ¢ NpUMeHeHuem Komounamopuvix gopmyn. Ucnveimanusa bepnynnu. Ycnex
u neyoaua. Beposmnocmu coovimuii 6 cepuu ucnvimanuii bepnynnu.,

NCTOPUA MATEMATHUKU

Buioarowuecs mamemamuku u ux 6x1ao 6 pazsumue HayKu.

3apooicoenue ancebpvt 8 Hedpax apugpmemuxu. D. Buem, P. Jlexapm.
Hcemopus eonpoca o maxooicoenuu (opmyn KopHel anceopauyeckux ypasHeHuu
cmenenetl, bonvuux yemoipex. H. Tapmanvs, oc. Kapoano, H.X. Abenw, D. I'anya

llossnenue epaguxos pynkyuii. P. [lexapm, I1. Depma.

3aoaua o waxmamnoii 0ocke. CX00UMOCMb 2eoMempuuecKoll npocpeccuul.
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Hcmoku meopuu eeposmuocmei: cmpaxogoe o0eno, asapmmuule uepul. 11.
@epma, b.I1lackanv, A. bepnyanu, A.H.Koamozopos.

Ponv poccuuckux yuenvix 6 pazeumuu mamemamuxu. JI.Junep. H.H.
Jlobauesckuii, 11.J1. Yeoviues, C. Kosanesckas, A.H. Konmozopos.

Mamemamuxka ¢ pazeumuu Poccuu.

IIpakTuyeckue u J1a00paTopHbIe PA0OTHI HE MPeyCMOTPEHbI.

HanpagsiieHusi IpOEKTHOM AeITEIbHOCTH 00y4aromuxcs 8 KJIaccos
Tembl NpoeKTHBIX padoT

1)ITapaGona u 5.

2) [locnenoBaTeAbHOCTH U MPOTPECCUU B KU3HU.

3)HecrangaptHble criocoObl penieHus: KBapaTHBIX YpPaBHEHUI.
4)Metoabl pelieHus ypaBHEHUN 4 CTEeHH.

5) HepaBeHcTBa ¢ mapaMmeTpoM.

Hcnonns3oBanne pe3epBa yueOHOro BpeMeHH

B paGoueii nporpamme npenMeTa BbIICICHO Ha MOBTOpeHUE 21 4acoB, KOTOpPhIE
pacnpeiesieHbl CIEIYIOIMUM 00pa3oM:

Ksangpatnsiii TpexwieH. (14); @yakuun u ux cpoiictsa (14); KBaaparuunas
byukuus u e€ rpaduk. (2 4); Crenennas ¢pyukius. Kopens n-it crenenu. (149);
VYpaBHeHHs ¢ 0JJHON TIepeMeHHOM. (3 4); YpaBHEHHS C ABYMsI IIEPEMEHHBIMU U UX
cuctemsl (1 4.); HepaBencTa ¢ ogHoil nepemeHHo (2 4.); [Tporpeccuu (2 4.);
OnemeHThl KOMOUHATOPUKY (2 4.); HauanpHble CBeICHUS U3 TEOPUU BEPOSITHOCTEN
(2 4.); HepaBeHcTBa ¢ IBYMS NMEpeMEHHBIMU U UX cucTeMbl (2 4.); UToroBasi
KOHTpPOJIbHAas1 pabdora Ne8 (2 4.)
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3.TemaTnuyeckoe mJIaHupoBanue st /-9 KJIacCOB ¢ onpeejieHUEM OCHOBHBIX BU/I0B YU4eOHOIl 1eSITeJIbHOCTH C

ucnonb3oBanueM odopynosanus llentpa «Touka pocra»

Pazpen

KoJunuec
TBO
JacoB

TeMbl, BXOASAIIHE B TaAHHBIH
pasaed

Koanuecr
BO 4YaCOB

XapakTepucTHKa OCHOBHBIX BH/10B
AeITeJIbHOCTH 00yYaloIMXCs
(Ha ypoBHE Y4eOHBbIX AeiCTBUIi)

OcHoBHbBIE HallpaBJICHUA
BOCIIUTATEJIbHOM
ACATCJIbHOCTH

TemaTn4veckoe IJIAHUPOBAHUE YU

a3

e0HoOro marepuaja. Aiaredpa 7 kiacc.

yaca B HeJiean1o, Becero 102 yaca)

Bblp A)KCHHUA, TOXKIECTBA, YPABHCHUSA

23

Beipaxenus

6

HaxomuTe 3HayeHWs] 4YHCIOBBIX BBIPAXKEHUW, a

[IpeobpazoBaHue BIpAKEHUN

TaK¥XKE BI)Ipa)KeHI/If/'I C MNEPEMEHHBIMU npu

KonTposabHas padora Ne 1

YKa3aHHbIX 3HAYCHUAX MNEPEMCHHBIX.

YpaBHEHHsI C OJHOW IEPEMEHHON

Hcnonp30BaTh 3HAKU >, <, YUTaTh U COCTaBISATH

CratucTuyecKkre XapaKTepuCTUKI

JIBOMHBIE HEpPAaBEHCTBA. BBINOJIHATH MpocTenmme

KonTtpoabnas padora Ne 2

(I Y P TN

npeoOpa3oBaHus BBIPAKECHUM: HIPUBOIUTH
noJ00HBIE cllaraeéMble, pacKpbIBaTh CKOOKH B
CyMM€ WM Pa3HOCTH BbIpaKeHUH. Pemiarp
ypaBHEHHsI BH/a aX =D Mpu pasiuuHbIX 3HAYCHHUSIX
au b, a Taxke HECIIOKHBIC YPAaBHEHUS, CBOISAIINACCS
K HUM.

Hcnonp3oBaTh anmapar ypaBHEHHWI A pelIeHHs
TEKCTOBBIX 3a/1ay, MHTEPIPETUPOBATH PE3yNbTaT.
Hcnonp3oBaTh  mpocTeillliue  CTaTUCTUYECKUE
XapaKTepUCTHKH  (cpenHee  apupMeTHYECKoe,
pa3Max, MojJa, MeIuaHa) JJIsl aHaju3a psaa JaHHbIX
B HECJIOXKHBIX CUTYalIHsIX.

1,3,57

DOyHKUUHA

11

OYHKIMH U UXTPAPUKU

ol

Breraucnars 3HAa4YCHUA 3a,I[aHHOﬁ

(ynkuum,

Jluneitnast QyHKIUSA

ol

dopMynoii, cocTaBiATh  TaONU-LIBI  3HAYCHUM

KonTpoabnasi padora Ne3

byukuuu. Ilo rpaduky QyHKIMM HAXOAWUTH
3HayeHHe (YHK-UMU 10 H3BECTHOMY 3HAYCHMIO
aprymeHTa M pemarb oOpaTHyro 3aaady. CTpouThb
rpadpukd  OpSAMOM  MPONOPLHMOHATBLHOCTH u
JUHEWHOW (DYyHKLMHU, ONUCBHIBATH CBOMCTBA ATHUX
¢ynkiuit  IloHnmMaTh Kak BJIMSET 3HAK KOd(]-

2,4,6,8
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¢unmenta K Ha pacroyiokeHue B KOOPAMHATHOU
iockoctu rpaduka Gpyn-kuuney=kx rae k =0 kax
3aBHCUT OT 3HaueHuit K u b B3ammHOe pacmolio-
xeHne rpaduka  AByX  (QyHKUUI BUJA
y=kx+b.Uutepnperupoars rpadu-Ku peasbHbBIX
3aBUCHMOCTEH, OINUCHIBACMBIX (opMyIaMu BHIA

y=kx tne k=0 u y=kx+b

11 CreneHb U €€ CBOMCTBa 5 BbraucisTs 3HaueHus BeIpakeHui Buaa a”, rae a — | 3,5,7,8
§ OpHOUIIEHbI 5 MPOU3BOJIBHOE YHCIO, # — HaTypallbHOE YHCIIO,
= KounrpoJabnas pabora Ned 1 YCTHO M NHMCBMEHHO, a TaKXe C INOMOIIBIO Kallb-
= Kynaropa.  DopMyaupoBaTh,  3allUChIBaThb B
E = CUMBOJINYECKOM (hopMe U 000-CHOBBIBATH CBOMCTBA
& E CTENEeHH C HATypaJbHbIM Moka3aTeneM. [IpumeHsTs
= Q CBOICTBa CTETeHU TUIs npeoOpazoBaHus
: = BBIpa)XCHUI. BBINOIHATE YMHOXE-HUE OJTHOWICHOB
z = U BO3BEJEHUE OJHOWIEHOB B creneHb. CTpOUThH
E rpadukn GyHKIEHA y = x2 u y = x°. Pemars
&) rpaduueckn ypaBHeHHs x2=Kx +b, x3=kx
+ b, rae K u b — HekoTopsie uncia
18 CyMMa ¥ pa3HOCTh MHOTOYJICHOB 4 3anuceiBaTh MHOTOWIEH B CTaHIapTHOM Buzue, | 1,3,5,7
[IpousBeneHue oHOYICHA U 6 OTpENENATh CTENeHb MHO-TOWIeHa. BBINOTHATH
MHOTOWJIEHA CJIOKEHHE U BRIUMTAHUE MHOTOUYICHOB, YMHOXKEHHE
E KonTposbHasi padora Ne5 1 OJIHOYJIEHA HAa MHOTOWIEH M MHOIO4YWIeHa Ha
g HpOI/ISBeI[eHI/IC MHOTOYJICHOB 6 MHOTI'OYJICH. BrrmoHATE Pa3-JI0KECHNEC
E KontpoabHas paGora Ne6 1 MHOTOYJIEHOB ~ Ha  MHOXUTENH,  HCHOJb3YS
S BBHIHECEHHE MHOXUTENS 32 CKOOKM M CIoco0
= rpynnupoBku. [IpumeHsTH AEMCTBHS C MHOIO-
YlIeHaM{ TP PElIeHUU Pa3HOOOpa3HBIX 3a/ay, B
YaCTHOCTU TMPU PEHICHUH TEKCTO-BBIX 3aJady ¢
MOMOIIBIO YpaBHEHUI
5 Eo g 18 KBanpat cymmel 1 KkBagpar 5 Jloxa3bpIBaTh CIIPaBEUIMBOCTh ¢dopmyn | 3,5,7,8
i = gé § = Pa3HOCTH COKpAIIEHHOIO YMHOXEHHMs, TpPHU-MEHATh HUX B
) - E = Paznocth kBagpaToB. Cymma u 5 npeoOpa3oBaHuUAX LEJIBIX BBIPKEHUI B
© S © = pa3HOCTh KyOOB MHOTOWIEHBl, a Takke JUId  Pa3JoKeHU
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KonTtposabHas padora Ne7

MHOTOYJICHOB Ha  MHOXUTCIIH. Hcnonb3oBarh

ITpeoOpazoBaHme MENBIX BIPAKEHUI 6 pasIUYHBIE TPEOOpa3oBaHUsl MENBIX BBIPAKCHHN
IIpoBepounas padora Ne 1 1 IIPM  pEUICHWU  YPABHEHUH, JOKa3a-TEIbCTBE
TOKJIECTB, B 3a/l1a4aX Ha JIEIMMOCTb, B BBIYUCIEHUU
3HAQYEHU HEKOTOPBIX BBIPAKECHHUH C IIOMOIIBIO
KaJIbKYJIATOPA
15 JIuHeliHbIe ypaBHEHUS C IByMs 5 OmnpenensiTh, SBISETCS JIM mMapa yucen peuieHuem | 1,.2,4,6
MIEPEMEHHBIMU U UX CHCTEMBbI JAHHOTO YpaBHEHUS C JBYMs I€PEMEHHBIMHU.
v Pemenue cucteM TMHEHHBIX 9 Haxomute myrém mepebopa 1ienbie pEIIeHUs JIn-
E YpaBHEHU HEHOTO0 ypaBHEHUS C JBYMS I€PEMEHHBIMH.
= IIpoBepounas padora Ne 2 1 Crpouth rpaduk ypaBHeHnus ax + by= c. Pemars
= E rpaduyeckuM crocoOOM CUCTEMBI TUHEHHBIX ypaB-
= = HEHUH ¢ IByMs nepeMeHHbIMU. [IpumMeHsTh crocoo
2 S MOJICTAHOBKU U CMOCOO CJIOXKEHHS MPU pPELICHUH
E > CHUCTEM JIMHEMHBIX YpPaBHEHUH C ABYMs IEpEMEH-
= HeIMH. Pemiath TekcToBble 3ajjaud, HCMOIb3yd B
© KayecTBe  aureOpandyeckoidl  MOJENH  CHCTEMY
YpaBHEHUH. NutepnpernpoBaTh pe3ysbTar,
MOJIYYEHHBIN NPU PEHICHUH CUCTEMBI
6 Hrtorosoe nmoBTOopeHue Kypca 3 1,2,4,6
2 anreOpsl 7 Kinacca.
5 HTorossiii 3a4éT 1
? HToroBasi KOHTpoOJILHAsSI padoTa 2
2 Nel8
=
TemaTnueckoe NJIAHMPOBaHMe Y4eOHOro MaTepuasa. Anredpa 8 kiaacc.
(3 yaca B Henes10, Bcero 102 yacon)
= o 23 PanmonanbHbie 1poOH U UX 5 DopMyaUpOBATH OCHOBHOE cBoiictBo | 1,4578
=8 CBOMCTBa palyoHanbHOW  JIpoOH OPUMEHATh IS
= e CymMma u pa3HOCTh ApoOeit 6 npeoOpa3oBanus IpoOeil. BRIMOMHIATH ClOXEeHUs U
= Z KonTpoabnas padora Nel 1 BBIUMTAHMs JpO-Oeil C OJUHAKOBBIMH U Pa3HbIMU
= HponggeﬂeHHe U 4acTHOE ﬂp06e171 10 3HaMCHATCIsIMH, YMHOXXCHUS U JICJICHUS z[p06el71, a
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KountpoabHas padora Ne2 1 TaKk)Ke BO3BEJICHUE JPOOU B CTENEHb. BBIMONHATH
npeoOpa3o-BaHHE  PALMOHAIBHBIX  BBIPAYKECHHM.
3HaTh CBOWCTBO (QyHKIMUY=K/X 1m0 Tpaduky, mo
dbopmyre.

19 JlelicTBUTENIbHBIC YHCIIA 2 [TpuBoauTh MIPUMEPEI panrMoHaIbHBIX u | 23456

ApupmeTrnuecKuii KBaJApaTHBIA 5) UPpALMOHAIBHBIX 4Mcel. Haxo-auTe 3HaueHus

KOPEHb apu(METHUECKUX KBaJpPaTHBIX KOPHEH, MMOJIB3YsICh

= CaoiicTBa apu(pMETHIECKOTO 3 Ta0-TuIel  KBaJpaTHBIX KOpHEH, OINpeaensiTh
? KBaJ[PaTHOTO KOPHs CMBICIT BBIPQKEHHUS, CTOSIIEro IMOJ  KBaJpaTHBIM
o KOHTpOJIbHaﬂ paﬁoTa Ne3 1 KOpHEM. I[OKaBI)IBaTI) TCOPEMBI O KOpHC U3
E IIpuMeHeHye CBOMCTB 7 mpowsBee-HUsL M ApoOH ToxkaectBa Va? = |a|
= apru(METHIECKOTO KBAJPATHOTO NPUMEHSATh WX B MPEOOpPa30BAHUM BBIPAKCHUIA.
% KOPHSI OcBOOOXKIAaTBCS ~ OT  HMPPANUOHATIBHOCTH B
2 KountpoabHas pa6ora Ned 1 3HaAMEHaTeNAX NpobOeil. BhIHOCUTH MHOXUTENTH 3a
= 3HAK KOPHSI ¥ BHOCUTh MHOYKHTEJb TIOJ] 3HAK KOPHSI.
Crtpouts rpaduk ¢bynkuun Yy = Jx m
WIIOCTPUPOBATH Ha rpaduke e€ CBONWCTBA.

21 KBanpaTHOe ypaBHEHHUE H €TI0 10 Pemartp KBaJIpaTHBIC ypaBHenus..Haxomuts | 2,3,4,5,6
= KOPHU noJA0OpOM  KOPHU  KBaJpaTHOTO  ypaBHEHUS,
z KonTposbHasi padora NeS 1 UCIOJIb3ys  TeopeMy  Buera. HccnenoBath
Z Jpo6Hble palnoHalbHbIE 9 KBaJpaTHOE YypaB-HEHHE [0 JUCKPUMUHAHTY H
S ypaBHEHUS kodpdunuentam.  Pemats  gpoGHble  panu-
~ KonTposbHas padora Ne6 1 OHAJIbHbIE ypaBHEHHS, CBOJAS pELICHUE TaKUX
2 YPABHEHHH K PELICHHIO JIMHEHHBIX 1 KBAJPATHBIX
= YpaBHEHUH C  TOCIEAYIOIUM  HCKIIOUEHUEM
2 MOCTOPOHHUX KOpHEH. Pemate TekcToBBIE 3a7auH,
2 UCIIONIB3YSl B KayecTBE ajreOpanyeckoil Mojenu
= KBaJIpaTHbIE U JPOOHBIC YPABHEHHUS.

= 5 20 YucnoBele HEPABEHCTBA U X 8 DopMyIMpOBATH ONPEAEIEHUE YNUCIOBBIX 1,3,5,7
) z 3 CBOMcTBa HepaBeHCTB. Vcnoib30BaTh anmnapar HepaBEeHCTB
T a KonTposabHnas padora Ne7 1 JUISL OLICHKHU MOTPELTHOCTH U TOYHOCTHU
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HepaseHnctBa ¢ 01HOM IEpEMEHHOU
1 UX CUCTCMBI

10

npubnmxenus. Haxoaute nepeceuenue u
00beTMHEHNE MHOKECTB B YACTHOCTH YHCIIOBBIX

KourtpoabsHnas pa6ora Ne§ 1 MIPOMEXYTKOB. Peliate cucTeMbl JIMHEHHBIX
HEPaBEHCTB, B TOM YHCJI€ TAKUX, KOTOPHIE
3alucaHbl B BUJIE IBOMHBIX HEPABCHCTB
11 CreneHsp ¢ ebIM IMOKa3aTelleM 6 3HaTh OIpeesICHIE CTETICHH C LEIbIM 1,3,5,7
e€ CBOMCTBA II0Ka3aTeJIeM, HAXOAUTh 3HAYCHUE BBIPAKECHUN.
g KonTpoabnas padora Ne9 1 IIpyMeHATh CBOMCTBA CTENEHU C LIENIBIM
3 = DNEeMEHTHI CTATUCTUKU 4 MOKAa3aTeJIeM MPHU BHITIOJIHEHUH BBIYUCIICHUN U
5 § npeoOpazoBaHuK BeIpaxxeHu#. cnonb3oBaTh
S S 3aIUCh YUCEN B CTAH/IAPTHOM BHUJIE JIJISI BRIPAKCHHUS
= E U COIOCTABJIEHUS pa3MepoB OOBEKTOB,
=5 JUTUTEIHHOCTU MPOIIECCOB B OKPYXKAIOIIEM MHpE.
= 3 [IpuBOAUTHE IPUMEPHI PETIPE3EHTATUBHOMN U
g E HEeperpe3eHTaTUBHOM BbIOOPKU. V3BNeKaTh
: % uH(GOpPMALMIO U3 TaOJIUI YaCTOT U OPraHU30BBIBATH
= 5 nH(popMaIrio B BUJE TaOIUIL YaCTOT, CTPOUTH
5 WHTEpPBaIbHBIN psil. Mcronp30BaTh HArIsIHOE
5 MpEeJICTaBICHUE CTATUCTUUECKON HH(POPMAIIH B
BU/JIE CTOJIOYATHIX U KPYTOBBIX IUArpaMM,
MOJINTOHOB, TUCTOTPAMM.
: 8 Hrtorosoe nmoBTopeHue Kypca 5 2,3,6,7
S, anreOpsl 8 Kmacca
= HTorosslii 3auer 1
é HToroBasi KOHTpOJILHasSI padoTa 9
Nel0
TemaTnueckoe NJIAHNPOBaHMeEe Y4eOHOr0 MaTepuaia. Auaredpa 9 kiaace
(3 yaca B Hexes10, Bcero 102 yaca)
< 22 @DYHKIMU U UX CBOICTBA 5 Boruncnare  3Hadenuss  Qynkuuu, — 3aganHou | 1,5,7,8
= g KBagpatHblii TpexuneH 4 dbopMynoii, a Takke IByMs U TpeMs (QopMyIamH.
E E KountpoJsbHas padora Nel 1 OnuceiBaTh CBOWMCTBa (DYHKIIMII Ha OCHOBE HX
= S KBampatnunast QyHKIHA U €€ 8 rpaduueckoro mpencTaBieHus. MHTepIpeTHpoBaTh
2 = rpaduk rpadukn peanbHbIX 3aBucuMocTed. [lokasbiBaTh
= Crenennasa (byHKHHﬂ- KopeH], n-u 3 CXEMATH4YECKHU TIIOJIOKCHUE Ha KOOp,I[PIH@.THOfI
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CTCIICHHU.

KonTpoabHas padora Ne 2

mockocTd rpadukoB GyHKIMI y=ax’, y=ax?+n,
y=a(x-m)2. Crpouth  rpaduk  QyHKIUH
y=ax’+bx+c, yMeThb yKa3bIBaTh  KOOPIAMHATHI
BEpIIMHBI  Tapaboyibl, €€ OCh CHMMETpHH,
HaIrpaBJICHUE BEeTBEW apaboIIbl.

N3o06paxkars cxematuuecku rpaduk GyHKIHH y=x"
C 4YeTHbIM M He4yeTHBIM N. [loHWMaTh cMbICH
3anmcel Bupa Va, Va m T.I. Tae a- HEKoTopoe
YHCIIO.

HNMets mpencTaBieHUEO HAXOKICHUM KOPHEW N-i
CTETIEHUC IMMOMOMIBIO KAJTBKYJISIopa.

YpaBHeHus u
HEPaBeHCTBA ¢ O/THOI

(V)

(V)

NMEePEeMEHHOHU

16

YpaBHEHHUsI C OJTHOM EPEMEHHON

KontpoJsbHas padora Ne 3

HepageHcTBa ¢ 01HOM epeMeHHON

KonrpoJsbHas padora Ne 4

| (|00

Pemrats ypaBHEHUs TpEThEH U YETBEPTOU CTEIIEHHU C
OJIHUM HEU3BECTHBIM C MOMOIIBIO PA3JIOKEHUS Ha
MHOKUTEIM M  BBEIEHUS  BCIIOMOTaTENIbHOM
NEPEMEHHOM, B YaCTHOCTU pellaTh OMKBaIpaTHbIE
ypaBHeHus. Pemare napoOHbBIE  palMOHaNbHEE
YpaBHEHUs, CBOJS MX K LEIbIM YPAaBHEHUSM C
MOCIEYIONIEN MPOBEPKON KOPHEH.

Pemrate HepaBeHCTBa BTOPOUM CTEMEHU, UCIOJb3YS
rpajuueckue  mpencrasieHusd.  Mcmosb3oBarh
METOJ| HWHTEpBAJOB JJIs PpELICHUS HECIO0XKHBIX
palMOHAIbHBIX YPAaBHEHU.

1,2,3,4,5,6,7,8

ypaBHeHHﬂ N HEPaABCHCTBA C

ABYMS NEPEMEHHBIMHA

17

ypaBHeHI/Iﬂ C IBYM: IIECPEMCHHBIMU
1 UX CUCTCMBI

12

Hepasencrta ¢ 1syms
MIEPEMEHHBIMU U UX CHCTEMBbI

KounrpoJsbHnas padora Ne 5§

Crpouth  rpaduku  ypaBHEHHH C  JBYyMS
NEPEeMEHHBIMH B TMPOCTEHIIMX CiIydasX, Korjaa
rpaduKoM SIBJISIETCS MpsMas, mapadoiia, runepboa,
OKpYXHOCTh. Mcronp30BaTh X IS Tpaduyeckoro
pellleHHss  CUCTeM  YpaBHEHHMH  C  JIByMs
MEePEMEHHBIMH.

Pemate cmocoOOM MOACTAaHOBKH CHUCTEMBI JBYX
YpaBHEHUU C JIBYMS NMEPEMEHHBIMH, COJCpPIKAIINX
OJIHO ypaBHEHHME INIEpPBOH, a Jpyroe BTOPOU
CTENEHU. Pemars TEKCTOBBIE 3a/1a4yM, UCIOJb3Ys B
KayecTBe  anreOpamvyeckoil  MoOJAENM  CHUCTEMY
ypaBHEHUH BTOPO CTEIEHHU c JIBYMsI

2,3,6,7
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IIEPEMEHHBIMH, PEIIaTh COCTaBICHHYID CHCTEMY,
MHTEPIPETUPOBATH PE3YJIbTAT.

Apupmernuyeckast u
reoMeTpu4ecKas Nporpeccuu

15

[TocnenoBarenbHOCTH.
ApudmeTrrueckasi mporpeccust

KonTposabHas padora Ne 6

['eomeTrpuueckas nmporpeccust

(o]

KonTpoabHnas padora Ne 7

[IpumensaTs MHIEKCHBIE 0003HAYCHHS JUIS UYICHOB
nocienoBarenbHocTed.  IlpuBoauTe  mpumepsl
3aJjaHusl TIOCienoBaTeNbHOCTEH  (OopMyaoH N-To
YJIeHa PEKKYPEHTHON (POPMYIIOi.

BoiBoauth (bopmyIbr n -TO YJICHA
apu(pMeTUYECKONl MPOrpeccuy U T'€OMEeTPUYECKOU
IPOTrPecCUy, CYMMBI N —MEPBBIX  YICHOB
apu(pMeTUYeCKON M TreoOMETPUYECKON IMpOorpeccu,
pemaTh 3aAadd C UCHOJB30BAHHEM 3TUX (DOpMyIL
Jloka3biBaTh XapaKTEpPUCTHUYECKOE  CBOWCTBO
apuMeTUyecKoil U reoMeTpUYECKON Mporpeccuil.
Pemrate 3a1aum Ha CIOXKHBIE NPOLIEHTHI, UCHOJbB3YS
IpU HEOOXOTMMOCTH KaJIBKYIIATOP.

2,345

DJieMeHThI KOMOMHATOPUKH U

v

TCOPHUHU BEPOATHOCTECH

13

DneMeHTbl KOMOMHATOPUKH

HavanpHble cBeieHust U3 TEOpUU
BEPOSITHOCTEN

KonTpoabHasi padora Ne 8

BeImoHUTE nepedop BceX BO3MOXKHBIX BAPHAHTOB
JUTSI TIepecueTa 0ObeKTOB M KOMOMHAITHH.
[TpuMeHSITh TpaBUII0 KOMOMHATOPHOTO
YMHOKEHHUSI.

Pacno3naBath 3a7a4i Ha BEIYMCIECHHUE YHCIIA
MEePECTaHOBOK, Pa3MEIICHHUH, COUeTaHUIN U
HPUMEHSITh COOTBETCTBYIOIIHE (DOPMYIIBI.
BBIYHCIIATE 4acTOTY CIIy4alHOTO COOBITHS.
OreHUBAaTh BEPOSATHOCTD CITY4aliHOTO COOBITHS C
MIOMOIIIBIO YaCTOThI, YCTAHOBIICHHOH OTIBITHBIM
nyreM. HaxouTh BEpOSTHOCTD CITy4aifHOTO
COOBITHSI Ha OCHOBE KJIACCHYCCKOTO OIPEICICHHS
BEPOSITHOCTH. [IpHBOINTH IPUMEPHI JTOCTOBEPHBIX
1 HEBO3MOJKHBIX COOBITHIA.

2,3,4,5

Ilo

BT
0_

pe

HH

19

HTorosoe noBTOpeHue Kypca
anreOps! 9 kacca

17

1,2,3,4,5,6,7,8
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Hrorosas KOHTPOJIbHas pa60Ta
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