ITosicHuTEIBLHASA 3aIMCKA

PaGouass mporpamma cocraBieHa Ha ocHoBe DPI'OC ocHOBHOro o0miero oOpa3oBaHUs, OCHOBHOWM
oOpasoBarenbHON TporpaMmMbl OcHOBHOTro o6Omiero obpaszoBanus AHO ITICOI «JlectBuma». s
pealiM3anuy MporpaMMBbl MIpearnonaraeTcsi ucnoib3oBanne YMK mo anrebpe 7-9 kmaccel (aBTOpPHI:
A.I''Mep3isik, B.b.ITononckuii, M.C. Skup. - u3garensckoro neHTpa «Benrana-I'pad»).

B yueOHOM miaHe WIKOJIBI HA U3yYEHHE MAaTEMaTUKU B OCHOBHOMH ILIKOJIE OTBEAECHO 646 yacoB:

- B 7—9 kiaccax (anrebpa) 3 ydeOHBIX Yaca B HEJCNIO B TEUCHHUE KaXI0Tro roja ooydeHus, scero 306
4acoB.

H.TIaHI/IpyeMbIe pe3yJabTaThl 0OCBOCHUA yqeﬁﬂoro npeamMera

Jluunocmuule pe3ynomanol

1) oco3HaHue pOCCHUICKOW TIpa)<IaHCKOM HJIEHTUYHOCTH: MAaTPUOTH3MAa, yBaxeHUs K OTeuecTBy,
MPOLUIOMY M HACTOAIIEMY MHOTIOHAIMOHAJbHOrO Hapoaa Poccuu; OCO3HaHME CBOEM STHUYECKOU
NPUHAJICKHOCTH, 3HAHWE MCTOPUM, S3bIKA, KYJIbTYpbl CBOErO HapoJa, CBOEro Kpas, OCHOB
KyIbTYPHOTO Hacienus HapoaoB Poccunm U 4YenoBeuecTBa; YCBOGHHE TI'yMaHHUCTUYECKHX,
JI€MOKPATUYECKUX U TPATULMOHHBIX IEHHOCTE MHOTOHALMOHAIBHOTO POCCHHCKOro OOIIecTBa;
BOCIIMTaHHME YyBCTBAa OTBETCTBEHHOCTH U J10Jra nepes PonnHoii;

2) OTBETCTBEHHOMY OTHOIICHMIO K YYEHHIO, COOJIIOJICHUIO OOILENPUHATHIX HOPM ITOBEIECHUS, PaBUII
oOIIeHUsT €O CTapmUMHU (NeIarorMYecKuMH pPaOOTHUKAMHM) M CBEPCTHHKaMHU (OOydYarommmmucs) ,
IPUHIUIIOB y4eOHOM TUCIMIIIMHBI M cCaMOOpraHu3alyu. I 0TOBHOCTh U CIIOCOOHOCTh 00Y4arOLIUXCs K
CaMOPAa3BHUTHIO M caMOOOPa30BaHUIO HA OCHOBE MOTHBAIIMH K OOYYCHHIO U MMO3HAHHUIO, OCO3HAHHOMY
BbIOOpY W TIOCTPOCHMIO JalibHEHIIell WHIUBHIYaJbHOM TpaekTopuu oOpa3oBaHus Ha 0Oase
OPUEHTHUPOBKU B MHUpe Npodeccuil U NpoPecCUOHANbHBIX MPEANOYTEHUNH C YYETOM YCTONYMBBIX
MIO3HABATENbHBIX WHTEPECOB, a TaKXK€ Ha OCHOBE (DOPMHUPOBAHMS YBAaXXKUTEIHHOI'O OTHOILEHHS K
TPYAY, Pa3BUTHUS OIbITA yUYaCTUS B COLUATIBHO 3HAYMMOM TPY/E;

3) 1enocTHOE MHUPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO PA3BUTUS HAyKH U
OOLIECTBEHHON MpPAaKTUKH, YYUTHIBAIOIIEE COLMAIbHOE, KYJIbTYpPHOE, S3bIKOBOE, JyXOBHOE
MHOTr000pa3ue COBpEMEHHOTO MUPa;

4) 0CO3HAaHHOE, YBOKHUTEIBHOE U J0OPOXKEIATEIILHOE OTHOIICHHE K IPYrOMY YeJIOBEKY, €ro MHEHHIO,
MHUPOBO33PEHUIO, KYJIbTYpE, S3bIKYy, BEpe, TPaKIAaHCKON MO3UIUH, K UCTOPHH, KYIbTYpe, PEeIUruu,
TpaauLIUsAM, 3bIKaM, IEHHOCTSAM HapoaoB Poccuu 1 Hapo10B MUpPa; TOTOBHOCTH U CITIOCOOHOCTH BECTH
JMAJIOT ¢ APYTUMH JIOABMU M TOCTUTaTh B HEM B3aUMOIIOHUMAHMS;

5) ocBOEeHME COLMAIBbHBIX HOPM, ITpaBWJI MOBEEHUS, pojieil U popM colManbHON KU3HM B rpynmnax u
cooOmiecTBax, BKJIOYas B3pOCible M  COLMAIBHBIE COOOIIECTBA; YYacTHEe B  IIKOJIbHOM
CaMOYIIpaBI€HUH M OOIIECTBEHHOM >KM3HM B TMpelesiaX BO3PACTHBIX KOMIIETEHIUH C Y4eTOM
PErHOHAIBHBIX, ATHOKYJIBTYPHBIX, COLIMATIBHBIX M 9 KOHOMHUYECKHX OCOOCHHOCTEH;

6) pa3BUTHE MOPAJIHHOIO CO3HAHUS M KOMIIETEHTHOCTH B PEIIEHUH MOPAIbHBIX MPOOJIEM Ha OCHOBE
JUYHOCTHOTO BbIOOpa, (QOPMUPOBAHHWE HPABCTBEHHBIX UYBCTB U HPABCTBEHHOI'O IOBEJCHUS,
OCO3HAaHHOTO U OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHBIM ITOCTYIIKaM;

7) KOMMYHUKATHBHAs KOMIIETEHTHOCTh B OOLIEHUH U COTPYIHUYECTBE CO CBEPCTHUKAMH, JE€TbMU
CTapILero ¥ MIIAJIIET0 BO3pacTa, B3pOCIbIMHU B Ipoliecce 00pa30BaTeNIbHOM, 00IIECTBEHHO MOJIE3HOH,
y4eOHO-HCCIIeI0BaTEeNIbCKON, TBOPUECKON U APYTUX BUIOB AESITEIBHOCTH;

8) oco3HaHME IIEHHOCTH 370pOBOr0 M 0Oe3omacHoro obOpa3a >KU3HU; YCBOEHHE MpaBUII
WHIUBUAYAIBHOTO M KOJUIEKTUBHOIO O€30MacCHOrO IMOBEACHMUS B UPE3BBIYAWHBIX CHUTYaLUX,
YTPOXKAIOLINX KU3HU U 310POBBIO JIOJCH, IPaBUII OBEICHHSI HAa TPAHCIIOPTE U Ha JOPOrax;

9) 9KOJIOTUYECKAsl KYJIbTypa, COOTBETCTBYIOLIAs COBPEMEHHOMY YPOBHIO 3KOJIOTHYECKOTO
MBILIUICHUS,, PAa3BUTHE OIBITa 3KOJOTMYECKH OpPUEHTUPOBAHHOW pe(IeKCUBHO-OLEHOYHOH U
MIPAKTUYECKOHN JEATEIIBHOCTH B )KU3HEHHBIX CUTYalMsIX;

10) oco3naHue 3HauEHHUs] CEMbHM B JKU3HU YelOBEKa M OOIIECTBA, MPUHATHE IICHHOCTH CEMEHHOM
KU3HH, YBAKUTEIbHOE U 3a00TIIMBOE OTHOLIEHHUE K YIEHaM CBOEH ceMbH;

11) pa3BuTHE 3CTETMUECKOIO CO3HAHUS YEPE3 OCBOCHUE XYA0KECTBEHHOIO HacIeaAust Hapo1oB Poccun
U MHpa, TBOPYECKOH EATETBHOCTH SCTETUYECKOTO XapaKTepa.

12) ons enyxux, crabocaviuauux, nO30HO02IOXWUX 0OYHAIOWUXCSL:




CIOCOOHOCTh K COITMAIGHOM aganTalud U MHTErpalliid B OOIIECTBE, B TOM YHCIIE MPU peaTn3aiuu
BO3MOYKHOCTEH KOMMYHHUKAIIMM Ha OCHOBE CIIOBECHOH peud (BKIIOYasi YCTHYFO KOMMYHHUKAIUIO), a
TaKXKe, IPH KeJTaHUU, KOMMYHUKAIIMA Ha OCHOBE JKECTOBOW PEYH C JIMIIAMU, UMCIOIIUMHU HAPYIICHUS
clryxa;

13) 0ns obyuarowuxcs ¢ HapyweHusMU ONOPHO-08ULAMETLHO20 ANNapama.

BJIaJICHHE HABBIKAMU TIPOCTPAHCTBEHHON M COIMATILHO-OBITOBOI OPUCHTUPOBKH;

YMEHHUE CaMOCTOATENBHO M 0€301MacHO NepeABUraThCcs B 3HAKOMOM M HE3HAKOMOM IPOCTPAHCTBE C
WCIIOJIb30BAHUEM CIIEIIHAILHOTO 000PYI0BaHUS;

CIOCOOHOCTBH K OCMBICIIEHUIO U auddepeHmanuy KapTHHB MUpPa, €€ BPEMEHHO-TIPOCTPaHCTBEHHOM
OpraHu3aINH;

CIIOCOOHOCTh K OCMBICTICHUIO COIIMAILHOTO OKPY)KCHHS, CBOErO0 MeCTa B HEM, MPUHSATHE
COOTBETCTBYIOIIMX BO3PACTY IICHHOCTEH M COIMAIbHBIX POJICH;

14) ons obyuarowuxcs ¢ paccmpoicmeamu aymucmuiecko2o Cnekmpa.

YMEHHUE CJIeZIOBaTh OTPaOOTaHHOW CHUCTEME IMPaBHJ MOBEICHHS M B3aUMOJICHCTBUS B TPUBBIYHBIX
OBITOBBIX, YICOHBIX M COITUAIBHBIX CUTYAIUAX, YACPKUBATH TPAHHIIB B3aUMO/ICHCTBHS,

3HaHUE CBOMX IMPEANOUTEeHU (orpaHudYeHi) B ObITOBOM cepe u chepe HHTEepECoB.

Memanpeomemmuboie pe3yibmamaot
BbInycKHUK HAy4YUTCS :
1) perynstuBubie YV /]

® AHAIM3UPOBATh CYIIECTBYIOLINE U IJIAHUPOBATh Oy1yline o0pa3oBaTeNbHbIE PE3YJIbTATHI;

® OmpeleisTh COBMECTHO C IEJaroroM KpPUTEPUH OILEHKU IUIaHUPYEMBIX O0pa30BaTeIbHBIX
pe3yJIbTaTOB;

® CTaBUTH 1eNb U (POPMYIUPOBATH 33/1a4l COOCTBEHHON 00pa30BaTEeIbHOM

NESITEIbHOCTH C YYETOM BBISIBJICHHBIX 3aTPY/JAHEHUN U CYIIECTBYIOLIUX BO3MOXHOCTEH;

® 00OCHOBBIBaTh BBIOpAaHHBIE MOJIXOABI U CPEACTBA, HCHOJb3yeMble IS JOCTHXKEHUS
o0pa30BaTeNbHbIX PE3YIbTATOB.

® onpeAeATh He0OX0IUMbIE AEUCTBUS B COOTBETCTBUU C YUeOHOM M MO3HaBaTeNbHOH 3ajaueil u
COCTaBJISITh AJITOPUTM UX BBIOJHEHHUS;

® OIpeeNIATh/HaX0IuTh, B TOM YHCJIE M3 TMPEII0KEHHBIX BApHAHTOB,

YCIIOBUS JJ1s BBIIIOJHEHUs Y4eOHOM U MMo3HaBaTEeNbHOM 3a7auu;

® BHIOMpATh U3 MPEUIOKEHHBIX BAPHMAHTOB M CaMOCTOSITEIbHO HCKAaTh CPEJCTBa/peCypcChbl s
pelIeHns 3a/1a4k/T0CTHXKEHUS LeH;

® COCTaBJIAThH IUIAH PELIeHUsl NMpoOsieMbl (OMUCHIBATH JKU3HEHHBIN IIUKJ BBIOJHEHUS MPOEKTA,
AJITOPUTM TPOBEJICHUS UCCIIEOBAHUS);

® pa3IUy4aTh Pe3yJabTaThl U CIIOCOOBI IEHCTBUN MPU JOCTHKEHUU PE3YIbTaTOB;

® OIpEleNsITh COBMECTHO C IEJAroroM KpUTEPHH IOCTHIKEHUS IUIAHUPYEMBIX PE3YJIbTaTOB U
KpUTEPUHU OLIEHKHU CBOEH y4eOHOH edTeIbHOCTH;

® OIICHUBATh CBOKO JIEATENBHOCTb, AHAIM3UPYS M apryMEHTUPYS NPUUYUHBI JOCTHIKEHMS WU
OTCYTCTBUSI IJITAHUPYEMOTO PE3YJIbTaTa;

® HaXOJWUTh HEOOXOAWMBIE U JIOCTATOYHBIE CPEJCTBA JJIS BBINOJHEHHS Y4eOHBIX JECHCTBHHA B
M3MEHSIOIIENCS CUTYallNH;

e paloTas MO CBOEMY IIJIaHYy, BHOCHUTh KOPPEKTHUBBI B TEKYILYIO JESITEIbHOCTh HAa OCHOBE
aHaJl3a M3MEHEHMH CUTyallud JUIs TOJIy4eHHUs 3allJTaHMPOBAaHHBIX XapaKTEepHUCTUK/TOKa3aTeneit
pe3yJipTara;

® COOTHOCHUTH CBOU JEMCTBHUS C LENbIO O0yUEHHUSI.

® aHaJIM3MPOBATh COOCTBEHHYIO YUeOHYIO U MO3HABATEIbHYIO IEATENbHOCTh

W IesITeIbHOCTh PYTruX 00y4yaromuxcs B Mpolecce B3auMOIIPOBEPKH;

® [pPUHUMATh pelIeHUe B YUeOHOM CUTyallii U OIICHUBATh BO3MOKHBIE TOCIEICTBUS MPUHATOTO
pelieHus;

® OmpeneNsTh, KaKue JEHCTBUS 1O PEIICHUI0 y4eOHOM 3aa4yul WM MapaMeTphl dTUX JACHUCTBUM
MIPUBEJIH K MOJYYSHHUIO UMEIOIIErOCs MPOIYKTa yueOHOM NesITeIbHOCTH;

2) nmo3HaBaTenbHbie YY1
® 1o10MpaTh CJI0Ba, COMOMAYMHEHHBIE KIIIOYEBOMY CIIOBY, OIPEICIISIOIINC



€ro NPU3HAKU U CBOWCTBA;

® BEHICTPAMBATH JIOTHUECKYIO IETIOYKY, COCTOSMIYIO M3 KIFOYEBOTO CIIOBA U COIOAYUHCHHBIX EMY
CIIOB;

® BEHICIATh OOIIMH MPHU3HAK WM OTIMYUE JBYX WIM HECKOJIBKHX MPEJIMETOB WM SIBICHUH U
OOBSICHSITh X CXOJCTBO WJIH OTJINYHS;

® O0BENUHATH NMPEIMETHI U SIBJICHUS B TPYIIBI MO ONPEICICHHBIM TPU3HAKAM, CPaBHUBATh,
KJIAaCCU(UIIUPOBATH U 0000IIaTh (DAKTHI U SIBICHHUS,

® Da3INYaTh/BBIICISATH SBJICHUE U3 OOIIETO psijia APYTHX SBICHUH;

® CTPOUTH PACCYKICHHE Ha OCHOBE CpPaBHEHHS IPEJAMETOB W SIBICHUH,

BBIJICIISISL TIPH ATOM MX OOIIUE MPU3HAKK U PA3ITUYHS;

® y3JaraTh MOJMyYeHHYIO HH(POPMALIMIO, HHTEPIIPETUPYS €€ B KOHTEKCTE pelaeMoi 3a1a4H;

® OOBSCHATPH SIBJICHUS, NIPOIECCHI, CBSI3U M OTHOILCHUS, BBISBIISIEMbIE B XOJIC TIO3HABATEILHOW U
UCCIIEIOBATEIbCKOW JACATEIbHOCTH;

® 0003HaYaTh CHMBOJIOM U 3HAKOM IIPEIMET H/WITN SIBJICHHC;

® OIpe/eisATh JIOTUYECKHE CBSI3M MEXIY MpEJAMETaMH W/WIN SBICHUSIMH,

0003HaYaTh JAHHBIEC JJOTMYECKUE CBS3H C TIOMOIIHIO 3HAKOB B CXEME;

® Co03/1aBaTh a0CTPAKTHBIN WM PealIbHBIA 00pa3 MpeaMeTa U/iii SBICHUS;

® CTPOHTH MOJICNIE/CXEMY Ha OCHOBE yCJIOBUH 33/1a4H U/WIH CIIOc00a €€ PeIICHNUs;

® [ICPCBOJIUTH CIIOKHYIO MO COCTaBy (MHOTOACHEKTHYI) MH(MOpMAIHi0 u3 rpaduyecKoro Him
(dhopManr30BaHHOTO (CUMBOJILHOTO) MTPEICTABICHHS B TEKCTOBOE i HA00OPOT;

® CTPOWTH CXEMY, aJiTOPUTM JICHCTBHSI, UCIPABIATh WM BOCCTAHABIMBATh HEU3BECTHBIA paHee
JITOPUTM Ha OCHOBE MMEIONIETOCS 3HAHHS 00 00BEKTE, K KOTOPOMY IPUMEHSIETCS alITOPUTM;

® HaXOoJWTh B TeKcre TpedyeMyro UHPoOpManuio (B COOTBETCTBHHM C MEISIMH CBOEH
JeSITeIIbHOCTH);

® OpHCHTHPOBATBHCS B  COJCP)KAHUU TEKCTa, TIOHUMATh IIEJOCTHBIA CMBICT  TEKCTa,
CTPYKTYypUPOBATH TEKCT;

® YCTAaHABJIMBATh B3aMMOCBS3b ONMHCAHHBIX B TEKCTE COOBITHIA, SBICHHIA,

MPOLIECCOB;

® DPE3IOMHUPOBATH TJIABHYIO HICI0 TEKCTA;

® OMpeIeNsATh CBOE OTHOIICHHE K OKPYXKAIOIIeH cpesie, K COOCTBEHHOI cpeie 0OUTaHus;

® AHAIM3UPOBATH BIUSHUEC YKOJIOTHYECKUX (PAKTOPOB HA CPEly OOMTAHUS KUBBIX OPTAaHU3MOB;

® IPOBOANTH MPUUMHHBINA U BEPOSATHOCTHBIN aHATN3 PA3IUYHBIX SKOJIOTUUYECKUX CUTYaIUH;

® OonpelesITh HEOOXOAMMBIE KITFOUEBBIC ITOMCKOBBIC CIIOBA W (OPMHPOBATH KOPPEKTHBIC
MTOMCKOBBIE 3aMTPOCHI;

® OCYIIECTBIIATh B3aUMOJICHCTBUE C JIEKTPOHHBIMH MOMCKOBBIMU CHCTEMaMH, 0a3aMu 3HAHWH,
CIPaBOYHHUKAMU;

3) kommyHuKaTHBHBIE YV ]|
UTPATh OMPEACIIEHHYIO POJIb B COBMECTHOM JI€ATEIBbHOCTH;
CTPOUTH NMO3UTHBHBIE OTHOIICHHS B TIPOIlecce yaeOHOM U MTO3HABATEILHOM IS TEIIbHOCTH;
BBIJICNIATH OOIYI0 TOYKY 3pEHUS B IUCKYCCHUU;

® [0OrOBapHBAThCS O MPaBUIIAX U BOMPOCax AJisi 00CYKICHHS B COOTBETCTBUH

C ITOCTaBJIEHHOW Mepe. TPyNIoN 3aaadei;

® OompenesaTh 3aJady KOMMYHHUKAllUMd M B COOTBETCTBUM C HEW OTOMpaTh M HUCHOIb30BaTh
peYeBbIC CPEICTBA;

® BBICKa3bIBaTh M OOOCHOBHIBATH MHEHHE (CYKIEHHE) WM 3alpalliBaTb MHEHHE MapTHEpa B
paMKax Juasora;

® [PUHUMATh PEIICHHUE B XOJI€ TUAIOra U COTIACOBLIBAThH €T0 ¢ COOECETHUKOM;

® CO3/aBaTh MUChbMEHHBIC TEKCTHI PA3JIMYHBIX THUIIOB C UCIIOJIb30BAHHEM HEOOXOAMMBIX PEUYECBBIX
CPEICTB;

® IICIIOJIb30BaTh BepOaibHbIE U HEBEpOAIbHBIE CPEICTBA B COOTBETCTBUU C KOMMYHUKATHBHOMN
3aJiaveii;

® oreHUBaTh Y(Q(HEKTUBHOCTH KOMMYHHUKAIMH TIOCIIC €€ 3aBEPILICHHUS ;

® [ICTICHANPABICHHO HCKaTh M HWCIOIB30BaTh HMH(OPMAIMOHHBIE PECYPCHI,

HEOOXOUMBIC JIJISl PEIICHHs YICOHBIX U MPAKTUYECKUX 3a7a4 ¢ momotibio cpeacts MKT;



® UCIOJb30BaTh JUISI TEpeladd CBOUX MBICIEH €CTECTBEHHbIE M (OpMaJIbHBIC SI3BIKH B
COOTBETCTBHUHM C YCIOBUSAMHU KOMMYHUKAIUY;

® OIepHUpoBaTh JAaHHBIMU IIPU PELICHUHN 33]a4H;

® BHIOMPATH a/IEKBATHBIE 3371a4€ UHCTPYMEHTBI U MCII0JIb30BaTh KOMIIBIOTEPHBIE TEXHOIOIUU IS
perieHus yueOHbIX 3a71a4, B TOM YHCIIE JIS:

BBIUMCIICHUS], HAIIMCAHUS MHCEM, COUMHEHMH, JOKJIAJ0B, pedepaToB, CO3AaHUs NpPE3eHTalUN U

Ap.

BbINyCKHHK IMOJYYHT BO3MOKHOCTh HAYYHTHCS |
1) PerynsituBabie YV ]|

® IeHTH(QHUIMPOBATh NPEMATCTBHS, BO3HUKAIOIIME TPU  JOCTHKEHUU  COOCTBEHHBIX
3aIJIaHUPOBAHHBIX 00PA30BATEIEHBIX PE3yIbTATOB;

®  BBIIBUTaTh BEPCHUU MPEOOJICHUS MPEMSITCTBUI, (OPMYJIMPOBATH THIIOTE3bI, B OTIEIBHBIX
CIIy4asiX — MPOTHO3UPOBATh KOHCYHBIN PE3yiIbTar;

® 00OCHOBBIBATh M OCYIIECTBISATH BBIOOP Hanbosee 3EeKTUBHBIX CIIOCOO0B pelIeHUs YIeOHbIX U
MO3HABATEJIBHBIX 33]1a4;

® BBICTpaWBaTh >KM3HCHHBIC IUIAHBI HAa KPaTKOCpodHOe Oynyiiee (OmpenesnsTh IeNIeBbIC
OpPUCHTHUPBI, (OPMYJIMPOBATh aJCKBAaTHBIE WM 3aJaud M Tpeiarath JCHCTBUS, YKa3blBas W
000CHOBBIBAS! JIOTHYECKYIO TIOCIIE0BATEILHOCTD IIAaTr0OB);

®  OIpEIEIsATh MOTCHIUAIBHBIC 3aTPYIHEHHS MTPH PEUICHUN Y4eOHOW M MO3HABATEIBHON 3a/1aun
¥ HAaXOJHTh CPEJICTBA JIUIS UX YCTPAHCHHUS;

® OIUCHIBaTh CBOHM OMBIT, OPOPMIISISL €ro I Tepeiadd APYTruM JIIJSM B BHJE aIroOpuTMa
pEIICHUS TPAKTUICCKUX 3a]1a9;

® [UJIaHHPOBATh U KOPPEKTUPOBATH CBOIO MHIMBUAYAIbHYIO 00pa30BaTENbHYIO TPAEKTOPHIO.

® CHCTEeMATH3UpPOBaTh (B TOM YHCJIC BBIOMPATh NPHOPHUTETHBIC) KPHUTEPHH JIOCTHKCHHS
TUTAHUPYEMBIX PE3yJIbTAaTOB U OIIEHKU CBOEH AESITENbHOCTH;

e 0oTOMpaTh WHCTPYMEHTHI JUIS OIICHUBAHHUS CBOCU JIEATEIHHOCTH,

OCYIIECTBIISITh CAMOKOHTPOJb CBOEH JEATEIbHOCTH B paMKaxX MPEUIOKEHHBIX YCIOBUH U
TpeOOoBaHUI;

® yCTaHaBNUBaTh CBS3b MEXIY TMOJNYYCHHBIMH  XapaKTEPUCTHKAMHU  pe3ylbTaTta U
XapaKTepUCTUKAMU Tpolecca AeATeIbHOCTH U 10 3aBEepIICHUH AEATEIbHOCTH MpeaaraTh W3MEHEHUe
XapaKTEPUCTHK TpOoIecca TS MOTYICHUS YIYUIICHHBIX XapaKTEPUCTUK Pe3yIbTaTa,

® COOTHOCHUTH peallbHble W IUTAHHPYEMbIe PE3yNbTaThl HWHIUBUAYATbHOW 00pa3oBaTeNbHOM
NEATEIbHOCTH W JIeJaTh  BBIBOJBI O TNPUYMHAX €€  yCHenmrHoCcTH/I()(YEKTUBHOCTH  WIIH
HEYCIMEeNTHOCTH/Hed P (HEKTUBHOCTH, HAXOIUTh CIIOCOOBI BBIXO/Ia U3 KPUTHUECKOM CUTYAIIHH;

® JICMOHCTPHPOBATH MIPUEMBI peryJsuu COOCTBEHHBIX
MCUX0(U3HOTOTHUECKUX/IMOIIMOHAIBHBIX COCTOSTHUH.

2) Io3naBatenbhbie VY ]

®  BLUICTSATh MPUYNHHO-CIICICTBEHHBIE CBSI3UM HAOIIOJAEMbIX SIBICHUN WU COOBITHH, BBISBIISITH
MPUYHHBI BOSHUKHOBEHUS HAOII0JTAEMBIX SIBICHHUN WA COOBITHI;

®  CTPOUTH PACCYXKICHHE OT OOIIHNX 3aKOHOMEPHOCTEH K YaCTHBIM SIBICHUSM

M  OT YaCTHBIX SBJICHUHN K OOIIUM 3aKOHOMEPHOCTSIM;

®  CaMOCTOSITENIbHO YKa3bIBaTh Ha MH(POPMAIUIO, HYKIAIOIIYIOCS B IPOBEPKE,

MpeJiaraTh ¥ MPUMEHSTH CITIOCOO MTPOBEPKHU JOCTOBEPHOCTH HH(POPMAIIHH,

®  BLIIBJIATH M HAa3bIBATh IPUUUHBI COOBITHS, SIBIICHUS, CAMOCTOSTEILHO OCYIIECTBIISIS MPUYUHHO-
CIICJICTBEHHBIN aHAIN3;

®  jenaTh BBIBOJI HA OCHOBE KPUTUUYECKOTO aHAJIN3a Pa3HBIX TOYEK 3PEHUS,

MOATBEPKIAaTh BBIBOA COOCTBEHHOW AapryMEHTAllMedl WM CaMOCTOSITETbHO TOTyYEeHHBIMU
JTaHHBIMH.

e co3daBaTh BepOaNbHBIC, BEIICCTBEHHbIE W WHGOPMAIMOHHBIE MOJEITU C BBIICICHHEM
CYIIIECTBEHHBIX XapaKTEPUCTUK O0BEKTA JIJIsi ONPEIETICHUS CII0c00a peleHus 3aJa4i B COOTBETCTBUU C
CUTYalHEH;

®  CTPOUTH JOKA3aTEIbCTBO: MPSAMOE, KOCBEHHOE, OT MPOTHUBHOTO;



®  AHAIM3UPOBATH/PeQIIEKCHPOBATh OMBIT PAa3padOTKH W peaju3aluud  y4eOHOTO MPOEKTa,
UCCIIeIOBaHMs (TEOPETUUYECKOT0, SMIUPUUYECKOT0) C TOUKH 3PEHUsl pelIeHUs NMPOOJIIEMHON CUTYaluw,
JMOCTYDKEHHUS  TOCTABJICHHOM  IeNW  W/WiIM HA  OCHOBE  3aJIaHHBIX  KPUTEPUEB  OIECHKHU
MPOJYKTa/pe3ybTara.
® 1peoOpa3oBBIBATh TEKCT, MEHSIA €r0 MOJAIBHOCTH (BBIPAXKEHUE OTHOLIECHUS
K  COIEpXaHHUIO TEKCTa, IEJIEBYI0 YCTAaHOBKY PEYM), UHTEPIPETUPOBATH TEKCT
(XyHOXKECTBEHHBIH U HEXYIO0KECTBEHHBI — y4eOHBIH, Hay4YHO-TIOMYJISIPHBIH,

MH(POPMAIIMOHHBIH );

®  KPUTHUYECKU OLIEHUBATh COJEpKaHUE U POpPMY TEKCTa.

® [IPOTHO3MPOBATh M3MEHEHHsS CUTyallUM IpU CMEHEe JeMcTBUA OJHOro (axkropa Ha Apyrou
daxTop;

® pAcHpOCTPAHATh 3KOJOIMYECKHE 3HAHUS M y4yacTBOBaTb B IPAKTUYECKUX MEPOIPUATHUSAX IO
3alIUTE OKPYKAIOIIECH CPEbI.

® (opMupoBaTh MHOXXECTBEHHYIO BBIOOPKY M3 pAa3JIMYHBIX HCTOYHMKOB HHGpOpMaLMU IS
00BEKTUBU3AIMH PE3YJILTATOB ITOUCKA;

® COOTHOCHTH IOJTY4YEHHbIE pe3yJIbTaThl IOMCKA € 3aJjauaMU U LeJIIMU CBOEH NesITeIbHOCTH.

3) KommynukatusHbie YV /]

®  OIpeAesATh BO3MOXKHBIE POJIM B COBMECTHOM JESTEIbHOCTH;

® [IpUHMMATh IO3MLMI0O COOECelHMKA, MOHHMMAas [O3MILHI0 JAPYroro,

pa3nuyath B €ro pedr MHEHUE (TOUKY 3peHus), I0Ka3aTeIbCTBa (ApryMEHTHI);

® OIpeseNsATh CBOM necTBUs U JeHcTBus napTHepa, KOTOpBIE

CHocOOCTBOBAIM WITU MPEMATCTBOBAIN MPOIYKTUBHOM KOMMYHHKAITUH;

® KOpPPEKTHO U apryMEHTHPOBAaHHO OTCTAaWBaTh CBOIO TOYKY 3pEHHUS, B JHUCKYCCHUH YMEThb
BBIJIBUT'aTh KOHTPApryMeHThI, epedpa3upoBaTh CBOIO MBICIb;

® KPUTHUYECKH OTHOCHUTHCA K COOCTBEHHOMY MHEHHIO, YMETh IpPU3HABaTh OLIMOOYHOCTH CBOETO
MHEHHUSI (€CJTU OHO OIMO0YHO) U KOPPEKTUPOBATH €T0;

® [pejanaraTh aJbTEPHATUBHOE PELICHNE B KOH(DIMKTHON CUTYaInH;

® OpraHu3oBbIBaTh 3((EeKTHUBHOE B3aUMOJCICTBHE B rpymme (OomnpeneisTh OO0mMe LEeH,
pacnpenesnsaTh Pojiau, JOroOBapuBaThCs APYT € APYTrOM H T. 11.);

® yCcTpaHsATh B  paMKax Juajora  pa3pblBBl B  KOMMYHHUKAallUH, OOYCIOBIIEHHBIE
HETMOHMMAaHUEM/HETIPUATHEM CO CTOPOHBI cOOeCeTHNKA 3ajauu, (OpMBI WM COJepKaHUS AUAJIOTa.

® [IpEe/CTaBIsATh B YCTHOW WJIM NUCBMEHHOW (opMe pa3BepHYThIH IUIaH COOCTBEHHOM
JESTEIILHOCTH;

® coOmoaTh HOPMBI MyOTUYHON PEYH, PETJIAMEHT B MOHOJIOTE M IUCKYCCHHU

B COOTBETCTBUU C KOMMYHUKAaTHBHOM 3a/1aueil;

®  JICIIOJIB30BaTh CPEACTBA JIOTMYECKOM CBSI3UW Ui BBIIEJIEHHUS CMBICIOBBIX OJIOKOB CBOETO
BBICTYIUICHUS,

®  JICIIOJIB30BaTh HH(OPMAIIHIO C YIETOM STHUYECKUX U TPABOBBIX HOPM;

co3iaBaTh IU(POBBIE pECypchl PpPa3sHOrO TUNA U s Pa3HbIX ayIuTOpHH, COOMI0AaTh
UH(POPMALIMOHHYIO TUTUEHY U NpaBHiia MH()OpMaIIMOHHON 6€30MacHOCTH.

Ilpeomemmunie pe3ynomamol :

BbinmyckHuK 5-9 Kj1accoB MOJIYYUT BO3MOKHOCTD

1) OICpHUpPOBaTh MPCACTABICHUAMU O MATCMATHUKEC KaK O MCTO/JC MO3HAHUSA HCFICTBHTCHBHOCTH,
MO3BOJISIONIMMU OITUCHIBATh U U3y4YaTh PeaIbHBIC MPOLIECCHI U SBIICHHS:

0CO3HaTh POJIb MAaTEMATUKU B pa3BuTUU Poccun u mupa;

MPHUBOANUTH TIPUMEPHI U3 OTEYECTBEHHONW M BCEMUPHOH MCTOPHH MAaTEMaTHYECKUX OTKPBITHH U
WX aBTOPOB;

2) pa3BUTh YMEHHUS paboTaTh ¢ Y4€OHBIM MaTEeMAaTHUYECKIUM TEKCTOM (aHAJM3UPOBATh, H3BJIECKATh
HeoOxomuMyr0 HH(OpPMANHI0), TOYHO U TPaMOTHO BBIPAKATH CBOM MBICIH C TPUMEHEHUEM
MaTeMaTHYECKOM TEPMHHOJIOTMM W CHMBOJIMKH, MPOBOIUTH KJIACCU(PUKAIMH, JIOTHYCCKUE
000CHOBaHUS, 10KA3aTEILCTBA MATEMATUYECKUX YTBEPKICHHH ;



3) OBIageTh CHUMBOJBHBIM S3BIKOM anreOpbl, MpPHUEMaMH BBIMOJIHEHUS TOXKICCTBEHHBIX
peoOpa3oBaHUN BBIPAKEHUH, pEIICHUS YPABHEHUH, CUCTEM YypaBHEHMH, HEPaBEHCTB U CUCTEM
HEPaBEHCTB, YMEHHMSIMU MOJICIIMPOBATh peallbHbIe CHUTYallUd Ha s3bIKe anreOpbl, HCCIeI0BaTh
IIOCTPOCHHBIE MOJENIM C MCIOJb30BaHMEM ammapara anreOpbl, MHTEPIPETUPOBATh IMOIY4YEHHBIN
pe3yibTar:

4) oBnajgeTb reOMETPUYECKHM S3bIKOM; pPa3BUThb YMEHHs MCIIOJb30BaTh €ro JJs ONHUCAHUS
MPEIMETOB OKPY)KAIOLIETO MHpA; Pa3BUTh MPOCTPAHCTBEHHBIC IPEICTABICHHS, H300pa3UTEIbHBIC
YMEHUS, HABBIKM F€OMETPUYECKUX TOCTPOEHU ;

5) pa3BuUTh YMEHUS NPUMEHATh W3YUYCHHBIC MMOHATHSA, PE3yIbTAThl, METOABI U PEUICHUS 3a7a4
IIPAKTUYECKOIO XapakTepa U 3a/a4 U3 CMEKHBIX AUCLUUIUIMH C UCIOIb30BaHUEM IPU HEOOXOAUMOCTH
CIPAaBOYHBIX MAaTE€pPHaJOB, KOMIBIOTEpPA, MOJIH30BATHCS OLIEHKON M MPUKHIKON NpU MPaKTHYECKUX
pacuerax;

6) cienblie U cnaboBUASIIIE 00YYAIOIIHECS:

BJIaJeTh NpPaBUIAMU 3alMCH MaTeMaTH4YecKHX (OpMysl M CIELUAIbHBIX 3HAKOB peibedHO-
TOUYEYHOU cucteMbl o6o3HaueHuit JI. bpaitns;

BJIAJ€Th TAKTHJIbHO-OCA3ATEJbHBIM CIIOCOOOM 00CJeOBaHHUS M BOCHPUATUS pelbepHBIX
M300pakeHU MTPEIMETOB, KOHTYPHBIX N300payKeHUI reoMEeTpHIecKuX (HUryp  T.11.;

yYMETh 4YUTaTh peibe(Hble I'pa@UKU 3I€MEHTApHBIX (YHKIMHA HA KOOPIUHATHOM IUIOCKOCTH,
MIPUMEHSTH CHIEIHATIBHBIE IPUCIIOCOONICHHS VTS PEeIbePHOTO YSpUCHNUS;

BJIaJI€Th OCHOBHBIM (DYHKIIMOHAJIOM IPOrpaMMbl HEBU3yaJIbHOI'O JOCTYyNa K MH(OpMaLuu Ha
skpane 11K, ymerp ncnonbp30BaTh MEpCOHATIbHBIE THU(MIOTEXHUYECKHUE CPEACTBA HH(POPMAIMOHHO-
KOMMYHHUKAI[HIOHHOI'O I0CTYIIA CJIENBIMU 00yYaroIuMUCs;

7) oOydaromuecs: ¢ HapyIIEHUSMH OMTOPHO-IBUTATEIILHOTO anmapara:

BJIAJETh CIELUAIBHBIMU KOMIBIOTEPHBIMH CpPEACTBAMH IMPEACTABICHUS M aHAIW3a JAHHBIX U
YMETh HCIIOJIb30BaTh MEPCOHATBHBIE CPENICTBA JOCTYIA C YIETOM JBUTATEIBLHBIX, PEUeIBUT ATEIBHBIX
U CEHCOPHBIX HapyIIEeHU.

BeinyckHuK Hay4yuTces B 7-9 kiaccax (1J151 MCNIOJIb30BAHUSA B TOBCEHEBHOM KU3HM U
o0ecrneyeHusi BO3MOKHOCTH YCIIENIHOTO NMPOA0JIKeHsI 00pa30BaHus HA 0a30BOM YPOBHeE)

DJIeMEeHThI TEOPUH MHOKECTB U MATEMATHYEeCKOM JIOTHKH

e OmepupoBarh Ha 0a30BOM ypOBHe1 MOHATUSIMHU: MHOKECTBO, DJJIEMEHT MHOXECTBA,
MMOJIMHOKECTBO, MPUHAJIC)KHOCTb;

® 3371aBaThb MHOXXECTBA IIEPEUHUCIICHUEM UX DJIEMEHTOB;

® HAXOJUTh MEepPECEUCHHE, 00hEIMHEHHE, ITOIMHOKECTBO B MPOCTEHIIINX CUTYAITUSX;

e omepupoBaTh Ha 0a30BOM YpPOBHE TMOHATHUSAMH: OIpEIeNieHHne, aKchuoma, TeopeMa,
JI0Ka3aTeIbCTBO;

® [IPUBOJUTH IPUMEPHI U KOHTPIIPUMEPHI ISl HOATBEPKACHUS CBOMX BBICKA3bIBAHMI.

B noBceaHeBHOM KU3HU M NIPU U3YYECHUM JAPYIHX NpPeIMeTOB:

® HCIOJIB30BaTh TpaduuecKoe MpeICTaBICeHNEe MHOXKECTB JUIsl ONMMCAHUS PEATbHBIX MPOIECCOB U
SIBJICHUH, TIPY PEIICHUH 337249 JPYTUX YICOHBIX TIPEIMETOB.

Yucaa

e OmepupoBarh Ha 0a30BOM YpOBHE TMOHATUSIMH: HATypaJlbHOE 4YHCJIO, IIeJI0€ YHCIIO,
OOBIKHOBEHHas  JIpoOb, JecsATWYHas JpoOb, CMemIaHHas JapoOb, palMOHAIBHOE  YHCIIO,
apudmeTnuecKuil KBaJIpaTHBIN KOPEHb;

® JCIIOJIB30BaTh CBOMCTBA YMCEI U MPABUJIA ACUCTBUI IIPU BBINIOJHEHUHN BBIYUCIICHNN;

® HCMOJIb30BaTh MPU3HAKK AEIUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUW BBIYUCICHHN W
PELIEHUH HECIOKHBIX 3a/1a4;

® BBINOJHATH OKPYTJICHUE PAIIMOHATBHBIX YACENI B COOTBETCTBUM C IIPaBUJIAMU;

® OICHHMBATh 3HAYECHHUE KBAIPATHOTO KOPHSA U3 MOJIOKUTEIIHBHOTO 1[EJIOTO YUCIa;

® paclo3HaBaTh pallMOHAJIbHbBIC U UPPALMOHAIIBHBIC YUCTIA;

® CpaBHUBATH YHCIIA.

! 351ech 1 maree — pacro3HaBaTh KOHKPETHBIE IPUMEPHI OOIINX MOHATHIA IO XapAKTEPHBIM MPH3HAKAM, BHITOIHATS
JEHCTBUS B COOTBETCTBUH C OTIPEIEIICHUEM W POCTEHIINME CBOMCTBAMH MMOHATHH, KOHKPETU3NPOBATh IpUMEpaMu o01IIHe
TTOHATHS.



B noBcenHeBHOM KU3HM U IPH U3YYEeHHH APYTUX NPeJIMETOB:

® OLICHUBATh PE3yJIbTAThl BEIYMCIICHUN TP PEILICHUY IIPAKTUYECKUX 3a/1a4;

® BBINOJHATH CPAaBHEHHUE YUCEI B PEAJIbHBIX CUTYaIUsX;

® COCTaBJISITb YMCJIOBBIE BBIPAKEHUS IPU PELUIEHUM NPAKTHUUECKUX 3aJad M 3ajJad U3 JPYTrux
y4eOHBIX TIPEMETOB.

ToxknecTBeHHbIE TPe0OPaA30BaAHUS

¢ BruINogHATH HECIOXKHBIE MPEOOPA30BAHMS JJISl BBIYUCICHUS 3HAUCHUH YHCIOBBIX BBIPAXKCHHIA,
COJEpKalllMX CTENEHU C HaTypaJbHbIM IIOKA3aTEJleM, CTENEHW C LEJIblM OTPULATEIIbHBIM
IIOKa3aTeNeM;

® BBINIOJHITH HECIIOKHBIE TPe0OpPa30BaHuUs IENBIX BBIPAKCHHUNA: PACKPHIBATH CKOOKH, PHUBOIUTH
MOJ00HBIE ClIaraeMble;

® UCIOJb30BaTh (HOPMYJIbl COKPAIEHHOI'O YMHOXEHMs (KBaJpaT CyMMbI, KBaJpaT Pa3HOCTH,
Pa3HOCTh KBAAPaTOB) [yl YIIPOLIEHUS BEIYUCICHUM 3HAUEHNI BBIPAXKEHUIA;

® BBINOJHATH HECIOKHBIE MpPeoOpa3oBaHUs JPOOHO-IMHEWHBIX BBIPAKEHUN U BBIPAKEHUH C
KBaJIpaTHBIMU KOPHSMH.

B noBceaHeBHOM KU3HM M NIPM U3Y4YEHHHU APYTUX NPeIMETOB:

® [IOHMMAaThb CMBIC] 3aIIMCH YUCJIA B CTAHIAPTHOM BUJIE;

e onepupoBaTh Ha 0A30BOM YPOBHE MOHATHEM «CTaHIAPTHAs 3alKCh YUCIIay.

YpaBHeHNsI 1 HEPABEHCTBA

e OnepupoBarh Ha 0a30BOM YPOBHE MOHSTHSIMHU: PaBEHCTBO, YMCIOBOE PAaBEHCTBO, YPABHEHUE,
KOpPEHb YpaBHEHHs, pELIEHUE YpaBHEHMs, YHCIOBOE HEPaBEHCTBO, HEPABEHCTBO, pEIIECHUE
HEPABEHCTBA;

® [POBEPSTH CIIPABEAIUBOCTb YUCIOBBIX PABEHCTB U HEPABEHCTB;
pelaTh JMHEMHbIE HEPAaBEHCTBA U HECJIOKHBIE HEPABEHCTBA, CBOSAIIMECS K TMHEHHBIM;
pelaTh CUCTEMbI HECIIOKHBIX JIMHEHHBIX YpaBHEHUN, HEPABEHCTB;

IPOBEPSATH, SABIAETCS JIH JaHHOE YHCIIO PELICHUEM YpaBHEHUS (HEPaBEHCTBA);
pelaTh KBaJpaTHble ypaBHEHHUs 10 GopMysie KOpHEH KBaJApaTHOTO YpaBHEHUS;

e 1300paxkaTh pEIICHUs] HEPABEHCTB U UX CUCTEM Ha YHCIIOBOW MPSIMOIi.

B noBcenHeBHOM KU3HHM M NIPH U3YYCHHHU APYTUX NMPEIMETOB:

® COCTaBJISATh U pellaTh JIMHEHWHBbIE YpaBHEHUS IPU PEIEHUU 3a7ay, BO3HUKAIOUIUX B JPYTHUX
y4eOHBIX IpeaMeTax.

DyHKUNH

e Haxoautp 3HaueHNe PYHKIMHU 0 33]aHHOMY 3HaYEHHUIO apTyMEHTa;

® HaXOJWUTbh 3HAYCHHE apryMEHTa 10 3aJJaHHOMY 3Ha4Y€HHUIO0 (DYHKIIMU B HECIIOXKHBIX CUTYALIUAX;

® OIpENEATh MOJI0)KEHNE TOUKH 10 €€ KOOpAMHATaM, KOOPAMHATHI TOUKH I10 €€ MOJIOKEHHIO Ha
KOOpJAMHATHOM IUIOCKOCTH;

e 10 rpaguKy HaXOAUTh OO0JIACTh OMNPENENICHUS, MHOXXECTBO 3HAu€HUM, HYIU (YHKIHH,
MPOMEXYTKH 3HAaKOIOCTOSIHCTBA, IPOMEXKYTKM BO3pacTaHus M yObIBaHMs, HauOonbliee U
HaMMEHblIIee 3HaYeHUs! PYHKIIUY;

® CTpPOUTH rpapuk JIMHEHHOU PyHKINU;

® [pOBEpsTH, SBISETCS JU JaHHbIM rpaduk rpaduxom 3anaHHOM (yHKIUK (JUHEHHOH,
KBaJIpaTUYHOM, 00paTHON MPOMOPIHUOHATILHOCTH);

® ONpeAeNATh NPUOIMKEHHbIE 3HAYSHNs KOOPAWHAT TOYKHU MepecedeHns rpaduKoB GpyHKIIHI;

e omnepupoBaTb Ha 0a30BOM YpOBHE MOHATHSAMHU: IMOCJIEIOBATEIbHOCTD, apudMeTHUecKas
Iporpeccusi, reoMeTpuiecKas porpeccus;

e pemaTh 33/1a4M HAa IPOTPECCHH, B KOTOPBIX OTBET MOXKET OBITh MOJIyY€H HETOCPEICTBEHHBIM
noJicueToM 6e3 mpuMeHeHus popmyi.

B noBcenHeBHOM KU3HHM M NIPH U3YYECHHHU APYTUX NPEIMETOB:

® CIOJB30BaTh TpaMKU peasibHBIX MPOLECCOB M 3aBUCUMOCTEH JUIsl ONpEeTIeHNs UX CBOWCTB
(HauOonpIIie W HAUMEHBIIWE 3HAYCHHUS, INPOMEXKYTKH BO3pacTaHUs W YOBIBAHHs, OOJACTH
MIOJIOKUTEIbHBIX U OTPULIATENIbHBIX 3HAYEHNUH U T.11.);

® CIOJIB30BaTh CBOICTBA JMHEHHOW (YHKIMH U ee rpaduK MpH pEelIeHUH 3a1ad U3 JIPYTUX
y4EOHBIX TPEIMETOB.



CTaTHCTHKA U TeOpHUS BepPOSTHOCTEH

e llMeTh mpeiCTaBlE€HHE O CTATUCTHYECKUX XapaKTePUCTUKAX, BEPOSTHOCTH CllydyailHOro
COOBITHS, KOMOMHATOPHBIX 33]1a4ax;

e pemaTh MpocTeilMe KOMOMHATOPHbBIE 3aJaud METOJOM IpPSIMOr0 M OPraHW30BaHHOIO
nepedopa;

® [IPE/CTABIIATH IaHHBIC B BUJIE TAOJIUII, TUarpaMm, rpadukos;

® YyuTaTh UHPOPMALHUIO, IPEJICTABICHHYIO B BHJI€ TAOIMIIbI, AUArPaMMBbI, rpaduKa;

® ONpeAeNsATh OCHOBHBIE CTATUCTHUYECKUE XapaKTEPUCTHKH YHCIOBBIX HAOOPOB;

® OIICHMBATH BEPOSITHOCTH COOBITHS B MPOCTEHUIIINX CIyYasiX;

® UMETh NPEJICTABICHUE O POJIH 3aKOHA OOJIBIIMX YUCET B MACCOBBIX SIBJICHUSX.

B noBcegHeBHOI KM3HM M NIPU U3YYEHHH JPYTHX NPEAMETOB:

® OIICHMBATH KOJUYECTBO BO3MOXHBIX BAPHAHTOB METOJIOM Iiepedopa;

® HMETh MPEJICTABICHUE O POJIU MPAKTHYECKH IOCTOBEPHBIX U MAIOBEPOSTHBIX COOBITHIA;

® CpaBHMBATH OCHOBHBIC CTATHCTUYECKUE XaPAaKTEPUCTHKH, ITOJYUYECHHBIE B MPOLECCE PEIICHUS
MIPUKIIAIHON 3a/1a4, H3yYCHHUS PEATBHOTO SIBIICHMUS,

® OILICHMBAThH BEPOSITHOCTb PEATbHBIX COOBITUI U SBIECHUHN B HECIOKHBIX CUTYalLlUsX.

TexcToBBIE 3a7aYH

e Pemarp HECTIOKHBIE CIO’KETHBIE 3a/1a4M PA3HBIX THIIOB HAa BCE apU(PMETHIECKHE ACHCTBUS;

® CTPOMTH MOJENb YCIOBUS 3alaud (B BUAE TaOJIMLbI, CXEMbl, PUCYHKA WU YPAaBHEHMs), B
KOTOPOHM JaHbl 3HAYEHMs JBYX M3 TPEX B3aUMOCBS3aHHBIX BEJIMYMH, C LIEJIbI0 IOMCKA pPELICHUs
3aJauu;

® OCYIIECTBIISATh CHOCOO IOMCKA PpEIHIeHUs 33Jadd, B KOTOPOM pacCyXIEHHE CTPOMUTCS OT
YCJIOBUSA K TPeOOBAaHUIO UM OT TpeOOBAaHHUS K YCIOBUIO;

® COCTaBJIATH IUIAH PEUICHUS 3a]1a4H;

® BBIICIIATH ATAIBI PEIICHHS 33/1a4H;

® HHTEPIPETUPOBATh BBIYMCIHUTEIBHBIE pE3yNbTaThl B 3ajade, HCCIENOBATh IOJydeHHOE
pellieHne 3a1auu;

® 3HATh pPa3IMUUe CKOPOCTeH 00BEKTa B CTOSYEH BOJIE, IPOTUB TEUSHUS U 110 TEUCHUIO PEKH;

e pelaTh 3a/1a4M Ha HaXOXKJIEHHE YaCTH YUCIIa U YKCcia 10 €ro YacTH;

e pemaTh 33JaYd pa3HBIX TUNOB (Ha paboTy, HA MOKYIKH, HA JIBUKCHHE), CBS3BIBAIOIINX TPHU
BEJIMYMHBI, BELICISITh OTH BEJTMYUHBI 1 OTHOIIEHHS MEXTy HUMHU;

® HaxOJWTh MPOLEHT OT YKCIA, YACIO MO MPOLEHTY OT HEro, HaXOAUTh MPOLIEHTHOE CHUXKEHUE
VI IPOLIEHTHOE TIOBBIIICHUE BETUYHHBI;

® pemaTh HECIOXKHBIE JIOTHYECKHE 33]Ja9l METOJIOM PacCyKICHHH.

B noBceaHeBHOIi )KM3HU M PU U3YYE€HHUH IPYTHX NMPEAMETOB:

® BBIBUraTh T'MIIOTE3bl O BO3MOXKHBIX IPENENbHBIX 3HAUEHHSIX HCKOMBIX B 3ajlau€ BEJTHMYUH
(menaTh NPUKUIKY).

BbINyCKHUK MOJYYHT BO3MOKHOCTh HAYUYUThCS B 7-9 Kiaccax JJid o0ecnevyeHust
BO3MOKHOCTH YCHEIIHOT0 MPOI0JI:KeHUs 00pa30BaHusl HA 0230BOM U YIJIy0JJ€HHOM YPOBHSX

JJIeMeHTbI TEOPUH MHOKECTB U MATEMATHYECKOM JIOTUKH

. OnepI/IpOBaTL2 MOHATUSIMU: OIPENETIEHUE, TEOPEMA, aKCHOMA, MHOXECTBO, XapaKTEPUCTUKU
MHOKECTBA, JJIEMEHT MHOXECTBA, IYCTOE, KOHEYHOE M OECKOHEYHOE MHOXECTBO, MOJAMHOXKECTBO,
MPUHAJIC)KHOCTD, BKIIFOYEHUE, PABEHCTBO MHOXECTB;

¢ 1300pakaTh MHOKECTBA M OTHOIIIEHUE MHOXKECTB C TTIOMOIIBIO KPYroB Diliepa;

e OIpenensaTh MPUHAMICKHOCTh DJIEMEHTa MHOXKECTBY, OOBEIMHEHHIO W MEPECCUYCHHIO
MHOXECTB;

® 3371aBaTh MHOXECTBO C IMOMOILBIO NTEPEYUCIIEHUS] JIEMEHTOB, CJIOBECHOTO OIMMMCAHUS;

% 31ech ¥ J1ajiee — 3HATh ONPEEICHIE OHSTHS, YMETh MOSCHATD €r0 CMBICI, YMETh HCIIONB30BATh MOHSTHE H €r0 CBOHCTBA
IIPY TIPOBEICHUH PACCYKACHUH, TOKAa3aTENbCTB, PEIICHUH 3a/ad.



® OnepupoBaTh MOHATUAMHU: BBICKa3bIBAaHWE, WCTHHHOCTb U JIOKHOCTb BBICKA3bIBAHUS,
OTpHIIaHUE BBICKA3bIBAaHUM, ONEpaliid HaJ BbICKA3bIBAHUSAMM: M, WJIH, HE, YCIOBHbIE BbICKA3bIBAHMS
(MMIUTMKALKN);

® CTPOUTbH BHICKA3bIBAHUS, OTPULIAHUS BbICKA3bIBAHUI.

B noBcegHeBHOI KM3HM M IIPU U3YYEHHH JPYTHX NPEAMETOB:

® CTPOMTH LIENIOYKH YMO3aKIOUEHUI HA OCHOBE MCIOIb30BAaHUS IPABUJI JIOTUKH;

® CIOJIB30BaTh MHOXKECTBA, OINEPALMU C MHOXKECTBAMH, MX TpaduuecKoe MpeCTaBlICHUE s
OIMCAHUs PEATIbHBIX IPOLIECCOB U SIBJICHU.

Yucaa

e OrmepupoBaTh NOHSATHSAMU: MHOXECTBO HATYpPaJIbHBIX YHCEN, MHOXXECTBO UENbIX YHCEI,
MHO>KECTBO PALIMOHAIBHBIX YHCEI, HPPALMOHAIBHOE YHUCIIO, KBaJApaTHBIH KOpPEHb, MHOKECTBO
JNEUCTBUTENBHBIX YMCEN, FeOMEeTpUYecKas HHTEpHNpeTalus HaTypajbHBIX, LEJbIX, PalMOHAIbHBIX,
JEeWCTBUTENBHBIX YHCET,

® [IOHMMATh U OOBSACHATH CMbICI IO3ULIMOHHOM 3aIIMCH HATYpaJIbHOIO YUCIIA;

® BBLIIOJHATH BBIYUCICHUSA, B TOM YHCIE C MHCIOJIb30BAaHMEM IIPUEMOB pPaLMOHAIBHBIX
BBIYHCIICHHI;

® BBINOJHATH OKPYIJIEHUE PAllMOHAJIBHBIX YUCEN C 33JaHHON TOUHOCTBIO;

® CpaBHMBATH PALMOHAIbHBIE U UPPALMOHAIbHbIE YHCIIA;

® [IPE/CTaBIIATh PALMOHAIBHOE YHUCIIO B BUJIE AECATUUHON IpoOu

® YIOPSIOYMBATH YUCIIA, 3aIIMCAHHbBIC B BUJIE OOBIKHOBEHHOW U JIECATUUHON ApoOH;

e Haxoaute HOJ] 1 HOK 4uncen u ucnosnb30BaTh UX MPH PELLICHUU 3ajiay.

B noBcegHeBHOI )KM3HM M IPU U3YYEHHH JPYTHX NPEAMETOB:

® MPUMEHATH IpaBHa NPUOJMIKCHHBIX BBIUMCICHUH TpPU PEIICHUH NPAKTHYECKUX 3a7ad U
pelIeHUH 3aJa4 APYruX YUeOHBIX NPEIMETOB;

® BBITNIOJHITH CPABHEHUE PE3YJIbTATOB BBIUMCIICHUH MPHU PEHICHUH NMPAKTUYECKUX 337134, B TOM
qHcIIe MPUOTMKEHHBIX BRIYMCIICHHIA;

® COCTaBJIATH U OLIEHUBATh YHCIOBbIE BEIPAKEHUS MPHU PEIICHUH MPAKTUUYECKHUX 33134 U 3aj1a4 13
JPYTUX y4eOHBIX MPEAMETOB;

® 3aNMCHIBaTh M OKPYIJISATH YMCIOBHIE 3HAYEHUS PEaIbHBIX BETMUMH C UCTIOIB30BAaHUEM PA3HBIX
CUCTEM HU3MEpEHUS.

ToxnecrBeHHBIC IPe0Opa3oBaHuA

e OrmepupoBaTh TOHSATHSAMH CTETIEHW C HATypaJlbHBIM [OKa3aTeJeM, CTENEeHH C IEeIbIM
OTpHULATENbHBIM [T0KA3aTENEM;

® BBHINOJHATH NPEoOpa30BaHUs LENbIX BBIPAXKEHUN: JEMCTBUSA C OJHOWIEHAMH (CIOXKEHHE,
BbIUUTAHNE, YMHOXKEHHUE), JCHCTBUS C MHOTOWIEHAMH (CIIO’KEHHE, BRIYUTAHNE, YMHOXKEHUE);

® BBINOJHATH Pa3JIOKEHHE MHOTOYJICHOB Ha MHOKUTEJIM OJHUM U3 CIIOCOOOB: BBIHECEHHE 3a
CKOOKY, TpYNIIUPOBKA, UCIIOJIb30BaHUE (DOPMYJT COKPAILIEHHOTO YMHOXEHHUS;

® BBIICTIATH KBAJIPAT CYMMBI U Pa3HOCTH OJJTHOWJICHOB;

® pacKJIabpIBaTh HA MHOXKHUTEIH KBaIPATHBI TPEXUWICH;

® BBITIOJHSTH MPE0OPa30BaHMsI BEIPAKEHUH, COJEPIKANINX CTENEHH C IENBIMA OTPHUIIATEIEHBIMU
MOKa3aTeIsIMi, MEePEeXOJUTh OT 3alMCH B BUJIE CTENEHU C LEJIbIM OTPULIATENbHBIM IMOKa3aTeleM K
3aIluCH B BUJE IpOOH;

® BBINOJHATH MPeoOpa3oBaHUsS JIPOOHO-PALIMOHAIBHBIX BBIPAXKEHUI: COKpalleHue Apooei,
MpUBEJIeHNE aireOpandeckux apoOei Kk oOlieMy 3HAMEHATeNIo, CIOKEHHE, YMHOKCHHE, IeICHUE
anreOpandeckux JApoOeil, Bo3BeleHHE alreOpandeckod JApoOM B HATypallbHYIO U LEIYIO
OTPULIATENIbHYIO CTETIEHb;

® BBINOJHATH IPeoOpa30BaHuUs BBIPAKEHHI, COACPIKALINX KBAAPATHBIC KOPHU;

® BBICIATH KBAJApPAT CYMMBI MJIM Pa3HOCTU JBYWIEHA B BBIPAKCHUSAX, COACPIKAIINX KBAJPaTHBIE
KOPHH;

® BBINOJHATH IPe0OPa30BaHUs BBIPAKEHHUH, COAECPIKALIMX MOIYIIb.

B noBceaHeBHOI :KM3HM M IPU U3YYEHHUH IPYIUX NMPeIMeTOB:

® BBINOJHATH IPeoOpa30BaHus U JEUCTBUS C YMCIaMU, 3aIIMCAHHBIMU B CTaHAAPTHOM BHJIE;



® BBHINOJHATH NPeoOpa3oBaHMsl anreOpanyecKuX BBIPAKCHWNM NpU pEIIeHUH 3ajad JIPYTUx
y4EOHBIX IPEAMETOB.

YpaBHeHusI H HEPaBEeHCTBA

e OrmepupoBaTh MOHATUAMU: YpPAaBHEHUE, HEPABEHCTBO, KOPEHb YpPaBHEHUs, pELICHUE
HEpaBEHCTBA, PABHOCHJIbHbIE YPaBHEHMs, 00JacTh ONpEAEICHNUs YpaBHEHMs (HEPABEHCTBA, CUCTEMBbI
YPaBHEHUI WM HEPABEHCTB);

e pemiaTh JIMHEHHBIE YPAaBHEHHMs M YypPaBHEHMs, CBOAMMBIE K JIMHEWHBIM C IIOMOIIbIO
TOKJECTBEHHBIX ITPe0Opa3oBaHuUM;

e pemlaTh KBaJpaTHbIE YpPAaBHEHUS M YPABHEHMs, CBOAMMBIE K KBaJpaTHbIM C IOMOUIbIO
TOXIECTBEHHBIX MTPe0Opa3oBaHui;

® peaTh IpOOHO-TMHENHbIE YPaBHEHHUS;

e peluarth NPOCTEHINE HPPALIMOHAIBHBIE yPaBHEHUS BHA ./ f (x) =a, \/ f(x)= \/ g(x);

pelaTh ypaBHEHUS BUAA x"=a X
pelaTh ypaBHEHUsI CIOCOOOM Pa3JIoKEHUsI HA MHOYKUTENN U 3aMEHBI [IEPEMEHHOM;
UCTIOJIB30BaTh METOJT MHTEPBAJIOB ISl PELICHHUS LEIIBIX U JPOOHO-pAIlMOHATILHBIX HEPABEHCTB;
peliaTh JMHENHbIE YPaBHEHMS U HEPABEHCTBA C IapaMeTpamy;
pelIaTh HECI0XKHbIE KBaIpaTHbIE YPaBHEHUS C 1apaMETPOM;
pelIaTh HECI0XKHbIE CUCTEMbI JINHEHHBIX YPaBHEHUI C TapaMeTpamu;

e peulaTth HECJIOXKHBIE YPABHEHUS B LENIBIX YMCIIAX.

B noBcenHeBHOM KM3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

® COCTaBJISITh U pellaTh JIMHEHHbIC U KBaJpaTHbIE YPAaBHEHUS, YPaBHEHUS, K HUM CBOJSIIMECS,
CUCTEMBbI JINHEHHBIX ypaBHEHUI, HEPABEHCTB IPU PELICHUH 3a/1a4 IPYTUX yUYEOHBIX IPEAMETOB;

® BBINOJHATH OLIEHKY NPaBAONOJ00M pe3yabTaToB, MOJYyYaeMbIX MPU PELICHUU JIMHEHHBIX U
KBaJIpaTHBIX YPAaBHEHHUH U CHCTEM JIMHEWHBIX YPAaBHEHUN M HEPABEHCTB IIPU PELICHUHU 3aJad JpyTux
Y4€OHBIX TIPEIMETOB;

e BHIOMpaTh COOTBETCTBYIOLIME YPABHEHUS, HEPABEHCTBA WJIM UX CHCTEMBI JUISI COCTaBIICHUS
MaTEMaTHYECKON MOJIENHN 3alaHHON peaIbHOM CUTYyalluy UJIU NPUKJIAAHOM 3a7a4u;

® yMETh MHTEPHPETUPOBATH MOJYUYEHHBIN NPU PEIICHUH ypaBHEHUS, HEPABEHCTBA MJIM CUCTEMBbI
pe3yibTaT B KOHTEKCTE 3aJaHHON pealbHOM CUTYally WU NPUKIAIHON 3a1a4H.

DOyHKUMH

e OmnepupoBaTh MNOHATUSIMM: (PYHKIMOHAJIbHAs 3aBUCUMOCTh, (QYHKUMS, TIpaduk (QYyHKIHH,
CrocoOb! 3a/1aHusl (PYHKIUH, apryMEHT M 3HadeHue (PYHKIMH, 00JIaCTh ONpENeNeHUuss U MHOXECTBO
3HaueHUuN (QyHKUMM, HYIH (YHKIUH, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTH (DYHKIIMH,
YEeTHOCTh/HEUYETHOCTh (PYHKIIUH;

e CTpouTh TpaduKy JUHEHHOW, KBaApaTHUHOM GYHKIMM, 00paTHON NPONOPIUOHATBLHOCTH,

k
GyHKIMK BUa: y=a+m, y=x,y=%x, y=|x;

e Ha IpUMepe KBaJpaTUYHOM (PYHKIMH, HCHOIb30BaTh IpeoOpa3oBaHus rpaduka (GyHKIUU
y=f(X) s mocrpoenus rpadpuKoB PyHKIUHA y — af (kx+b)+c;

® COCTaBJIATh YPaBHEHHUS NPAMOM MO 3aJaHHBIM YCIIOBHSIM: MPOXOASAIIEH uepe3 JIBe TOUYKU C
3aJJaHHBIMHM KOOpAMHATaMH, POXOJIAIIEH uepe3 JaHHYIO TOUKY U MapajuieIbHON JaHHOH NpsMOH;

e 1ccneaoBaTh GYHKIUIO 1O ee TpaduKy;

® HaxOJWTh MHOXXECTBO 3HAUEHHUH, HYIH, MPOMEKYTKH 3HAKOIIOCTOSHCTBA, MOHOTOHHOCTH
KBaJpaTUYHOM (QYHKIIMH;

® OIEepUpPOBAThH HOHATUAMMU: M0CJIEI0BATENbHOCTb, apupmeTHyecKast nporpeccus,
reoMeTPHUECKas IPOrpeccus;

e pemaTh 3a/1a44 Ha apHPMETHUYECKYIO U TEOMETPUUECKYIO IIPOTPECCHIO.

B noBcegHeBHOIi :KM3HM M IPU U3YYE€HHH APYTHX NMPeAMETOB:

® MJUIIOCTPUPOBATh C IOMOIIBIO TIpaduKa peaJbHyl 3aBHCHUMOCTb MJIM Ipolecc IO HX
XapaKTePUCTUKAM;

® CIOJB30BaTh CBOMCTBA W rpadK KBagpaTUUHOW (PYHKUMHU MPH PELICHUU 33134 U3 JPYTHX
y4EOHBIX TPEMETOB.
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e Pemars npocThie U CIIOKHBIE 331a4K Pa3HbIX TUIIOB, a TAKXKE 33]a4d MOBBIILIEHHON TPYIHOCTH;

® CIIOJB30BAaTh Pa3HbIC KPATKHUE 3aIHMCH KaK MOJETH TEKCTOB CIOXHBIX 33134 Ui TIOCTPOCHUS
MTOMCKOBOM CXEMBI U peIICHUS 33/1a4;

e pa3nuuyaTh MOJENb TEKCTa U MOJENb PEIleHHUs 3aJaud, KOHCTPYHWPOBaThb K OJHOM MOJenu
peLLeHMsI HECJIOKHOM 3aJjaul pa3Hble MOJIENIN TEKCTa 3a/1a4H;

® 3HAaTh M MPUMEHATH 00a crocoba MoucKa pemieHus 3a1ad (OT TpeOOBaHUS K YCIOBHIO U OT
YCJIOBHUS K TPeOOBAHUIO);

® MOJIEIMPOBAThH PACCYXKIECHUS MPH MTOKCKE PELICHUS 3a/jau C IOMOIIBIO Ipad-CXEMBI;

® BbIIEIIATH JTAlbl PEIICHU 3a/1a4l U COIEPKaHUE KaXKI0T0 dTara;

e yMeTb BbIOMpaTh ONTHMAJbHBI METOJA peIIeHUs 3aJaud M OCO3HaBaTh BBIOOp MeETO/A,
paccMaTpuBaTh pa3IMYHbIE METO/IbI, HAXOIUTH pa3HbIe PEIICHUS 3a/1a4H, €CIIH BO3MOXKHO;

® aHAIM3MPOBATH 3aTPYIHEHUS [IPU PELICHUH 33/1a4;

® BBIIOJHATH PA3JIMYHbIE IPeoOpa30BaHUs NPEJIOKEHHOM 3a/1a4d, KOHCTPYHUPOBATb HOBBIE
3aJjauu U3 JaHHOM, B TOM 4Hciie 0OpaTHBIE;

® HHTEPIPETUPOBATh BBIYMCIHUTEIBHBIE pE3yabTaThl B 3ajade, HCCIENOBATh IOJy4eHHOE
peleHue 3a1a4u;

® aHAIM3MPOBATH BCEBO3MOXKHBIE CUTYAI[MM B3alMMHOIO pACIOJIOKEHHUS JIBYX OOBEKTOB U
U3MEHEHHE UX XapaKTEepPUCTHK IPU COBMECTHOM JIBUKEHHUU (CKOPOCTb, BpEMsl, pacCTOSHHUE) IpU
pelieHnH 3a7a4 Ha JABIDKCHHE JBYX OOBEKTOB Kak B OJHOM, TaK M B MPOTHBOIOJIOMHBIX
HalpaBJICHUsAX;

® CCIIEJIOBATh BCEBO3MOKHBIC CHUTYyallMd IIpH PEIICHWH 3a/1a4 Ha JBIDKEHHE II0 peKe,
paccMaTpuBaTh pa3HbIe CHCTEMBI OTCYETA;

e pelmaTh pa3HOOOpa3HbIE 33/1a4M «HA YaCTH,

e pemarb U OOOCHOBBIBaTH CBOE pEIlIEHHE 334ay (BbIAEISATh MAaTEMaTHYECKYI0 OCHOBY) Ha
HaXO0XKJICHUE YaCTH YHCIIa M YHCTIa M0 €r0 YaCTH Ha OCHOBE KOHKPETHOTO CMBICIIA IPOOH;

® O0CO3HaBaTh U OOBACHATH MJIEHTHUYHOCTH 33/1a4 PA3HBIX THIIOB, CBSI3bIBAIOLINX TPU BEITMYHHBI
(Ha paboTy, Ha NMOKYNKH, Ha JABWKCHME), BBIIEIATH ATH BEJIWYMHBI U OTHOUICHHS MEXAY HUMH,
MPUMEHSTH UX MIPH PEIICHUHN 3aa4, KOHCTPYHPOBATh COOCTBEHHBIE 3a/1a4 YKa3aHHBIX THIIOB;

® BJI4/IETh OCHOBHBIMM METOJAMHU PELICHNUS 337a4 Ha CMECH, CIIJIaBbl, KOHLIEHTPAIUH;

e pemaTh 337a4d Ha MPOLICHTHI, B TOM YMCIIE, CJIOKHBIE MTPOLEHTHI C 000CHOBAHUEM, UCIIONb3YS
pasHble CIIOCOOBbI;

® pemaTh JOTHYECKUE 33[a9l Pa3HbIMU CIIOCOOaMH, B TOM YHCIE, C IBYMS OJIOKaMH U C TpeMs
0JI0KaMH JTaHHBIX C ITOMOIILIO TAOJIHIL;

e pemaTh 3aJaud MO KOMOMHATOPUKE M TEOPUU BEPOSITHOCTEH HAa OCHOBE HCIOJIb30BAHUS
M3YYEHHBIX METOJIOB M 00OOCHOBBIBATh PEIICHNUE;

® pelaTh HECIOXKHBIE 33aJ]auy 10 MaTeMaTUYeCKON CTaTUCTHKE;

® OBJIAJETh OCHOBHBIMH METOJAMM DELICHHS CIOKETHBIX 3ajad:  apu(pMETUUYECKHIA,
anreOpandeckuii, nepedop BapHaHTOB, T€OMETPUUYECKHM, rpaduyeckuii, MPUMEHATh UX B HOBBIX IO
CPaBHEHHIO C U3YYECHHBIMH CHUTYaITHSIX.

B noBcegHeBHOI :KM3HM M NIPU U3YUYEHHUH APYTHX NPeEAMETOB:

® BBUICTATH NPH PEIICHUM 33734 XapaKTePHCTUKHA paccMaTpUBAaeMON B 3ajade CHTYaIlWH,
OTJIMYHBIE OT pealbHBIX (T€, OT KOTOPBIX a0CTParHpOBAIUCH), KOHCTPYHPOBATH HOBBIE CHTYAIUU C
YYETOM JTHX XapaKTepHCTUK, B YACTHOCTH, NPH PELICHWH 337ay Ha KOHLEHTPAIMH, YYUTHIBATbH
TUTOTHOCTH BEIIECTBA;

e pemaTh U KOHCTPYUPOBATh 33a7auyil HA OCHOBE PACCMOTPEHUS pEalbHBIX CUTYallUl, B KOTOPBIX
He TpeOyeTcsl TOUHBIM BBIUMCIIUTENLHBINA PE3yNIbTaT;

e pelaTh 3a/la4X Ha JBM)KEHUE 110 PEKe, pacCCMaTpUBasl Pa3HbIE CUCTEMbI OTCUETA.

CrarucTuKa U TeOpusi BepOSITHOCTE

e OrnepupoBaTh MOHATHAMH: CTOJIOUATHIC U KPYTOBBIE TUArpaMMBbl, TaOJIHUIIBI JAHHBIX, CPEIHEE
apupMeTHyecKoe, MeAuaHa, HauOoJblllee M HauMEHbIEE 3HAYCHUs BBIOOPKH, pa3Max BHIOOPKH,
JMCIIEpPCUs U CTaHAAPTHOE OTKJIIOHEHNUE, CIy4aiiHas U3MEHYMBOCTH;

e 13BIIEKATh HH(OpPMAIHUIO, TPEICTABICHHYIO B TA0IMIAX, HA JUarpaMmax, rpadukax;



® COCTaBJIATH TAOJIHIIBI, CTPOUTH JHArpaMMbl U rpa)uku HAa OCHOBE JIaHHBIX;

e OnepupoBaTh MNOHATHAMM: (GaAKTOpPHAT 4YHCIa, MEPECTAaHOBKM M COYETAHUs, TPEYroJIbHUK
ITackains;

® TPUMEHATH MPABWIIO MPOU3BEICHUS IPU PELUICHUH KOMOMHATOPHBIX 3a]1a4;

® OnepupoBaTh MOHATHIAMU: CIYYalHBIA OIBIT, CIIy4allHBIA BHIOOp, UCIBITAHHUE, JIEMEHTAPHOE
ciyyaiiHoe coObITHE (MCXOM), KJIACCHUYECKOE OIpENeIeHNEe BEPOATHOCTH CIYyYaiHOTO COOBITHS,
OIlepaLuy HaJl CIy4alHbIMU COOBITUSMU;

® [IpEJCTaBIATH HH(POPMAIMIO C TOMOILBIO KPYTroB Ditepa;

e pemiarh 3a7aud Ha BBIYMCIEHUE BEPOSATHOCTU C IIOACUETOM KOJIMYECTBA BApPHUAHTOB C
MOMOIIIbI0 KOMOWHATOPHKH.

B noBcegHeBHOI KM3HM M NIPU U3YYEHHH JPYTHX NPEAMETOB:

® U3BJIEKAaTh, HMHTEPIPETUPOBATH M MPEOOPa30BBIBATE WH(POPMALNIO, MPEICTABICHHYIO B
Tabmuiax, Ha Juarpammax, rpadukax, OTpa)aloIllyl0 CBOMCTBa M XapaKTEPUCTUKU peabHbIX
MPOLIECCOB U SIBJICHUIA;

® ONpeAcnsATb CTAaTUCTUYECKUE XapaKTEpPUCTHKU BHIOOPOK 1O TabiaulaM, Juarpamman,
rpaduKam, BBIIOIHATh CPABHEHHE B 3aBUCUMOCTH OT LIEJIM PELICHUS 3a/]auy;

® OLIEHUBATh BEPOATHOCTb PEAJIbHBIX COOBITUN U SBJICHUM.

BpINyCKHUK MOJYYHT BO3MOKHOCTh HAYYUTHCHA B 7-9 KJlaccax AJisl YCIELIHOT 0
NPOJ0JIzKeHUs1 00Pa30BaHUsA HA yIiIy0JIeHHOM YPOBHe

DJieMeHTbI TEOPUH MHOKECTB U MATEMATHYECKOM JIOTUKH

e (CpobomHo onepI/IpOBaTb3 MOHSATUSAMH: MHOXECTBO, XapaKTEPUCTHUKHW MHOXXECTBA, SJIEMEHT
MHOXECTBA, IyCTO€, KOHEYHOE W OECKOHEYHOE MHOXKECTBO, IMOJMHOXXECTBO, MPUHAJICKHOCTD,
BKJIIOUEHHUE, PABEHCTBO MHOXKECTB, CITOCOOBI 3a]JaHUE MHOXKECTBA,

® 33/1aBaTh MHOXKECTBA Pa3HBIMHU CIIOCOOAMH;

® TIPOBEPATH BBHIMOJHEHUE XAPAKTEPUCTUUECKOTO CBOMCTBA MHOYKECTBA;

e CBOOOJIHO ONEPUPOBATH MOHSATUSMU: BBICKa3bIBAHUE, UCTUHHOCTD M JIO)KHOCTH BBICKA3bIBAHUS,
CIIOKHBIE M TIPOCTHIE BBICKA3bIBAHMS, OTPHUIIAHUE BBICKA3bIBAHWM; HMCTUHHOCTb U JIOKHOCTH
YTBEPKICHUS W €ro OTPHUIIAHMS, OINepali HaJ BbICKa3bIBAaHUSIMU: U, WJIH, HE; YCIOBHBIC
BBICKA3bIBAaHUS (MMILTUKALINN);

® CTPOUTH BBICKA3bIBAHUS C UCIIOJIH30BAHNEM 3aKOHOB aJIr€Opbl BHICKAa3bIBAaHUH.

B noBcenHeBHOI KU3HU U IPH U3YYEHUU APYTUX NMPeIMETOB:

® CTPOUTH PACCYKJEHUS Ha OCHOBE MCIOJIb30BaHUs TPaBUJI JIOTHKU;

® JCMOJK30BaTh MHOXKECTBA, OMEPALMUA C MHOXKECTBAMH, UX TpaduyecKoe MpeCTaBICHUE IS
OTHMCAHUS PeaTbHBIX MPOIIECCOB U SBJICHUM, IPH PEIICHUH 3a7a4 JPYTUX Y4eOHBIX MPEIMETOB.

Yucaa

e (CB0OOOJHO OMEpUPOBATH MOHATUSMHU: HATYpallbHOE UYMCIIO, MHOXXECTBO HATYpaJIbHBIX YHCEl,
[[eJI0€ YHUCII0O, MHOXKECTBO IIENIbIX YHCEN, OOBIKHOBEHHas Ipo0b, JecATUYHas ApoOb, CMEIIaHHOE
YUCII0, PAMOHATIBHOE YHMCIIO, MHOXECTBO PAIMOHAJIBHBIX YHCEI, UPPALMOHAIBHOE YHCIIO, KOPEHb
CTENEHU 1N, JIEUCTBUTEIBHOE YHCIO, MHOXECTBO JIEUCTBUTENIbHBIX YHCE, TE€OMETpUYecKas
WHTEpIpETaIys HaTypaTbHBIX, IEBIX, PAIIMOHATBHBIX, JCHCTBUTEIHHBIX YHCEIT;

® TIOHUMATh U OOBSACHATH PA3HUILY MEXKAY MO3UIIMOHHOW U HETO3UIIMOHHON CHCTEMaMU 3aIUCH
YHCEI;

® TIEPEBOJUTH YMCIIA U3 OJHOU CHCTEMBI 3aIUCH (CUCTEMBI CUUCIIEHHUS) B IPYTYIO;

® JI0Ka3bIBaTh M MCIIOJIL30BaTh MPU3HAKU AEIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymmbl u
MIPOU3BEICHUS YMCEN MPU BBITTOJIHEHUH BBIUMCICHUHN U PEILICHUH 3a/1a4;

® BBINOJHATH OKPYTJICHUE PALIMOHATBHBIX U UPPALIMOHATBHBIX YHCEII C 3aJaHHONW TOYHOCTHIO;

® CpaBHUBATH JICHCTBUTEIIbHBIC YHCIIa PA3HBIMU CITIOCOOAMU;

e VIOPSAIOYMBATH YMCJIA, 3aMCAaHHBIC B BHUIC OOBIKHOBEHHOW W JECATHYHOW npoOu, yucia,
3aMMCcaHHbIC C UCTIOIB30BAaHUEM apU(PMETHIECKOTO KBaIPATHOTO KOPHS, KOPHEH CTETIeHH OOJIbIIe 2;

3 .

31ecs 1 ganee — 3HaTh ONpeeNICHIe OHATH, 3HATh U YMETh JOKa3bIBaTh CBOMCTBA (IPU3HAKH, €CIIF OHH €CTh) TOHATHA,
XapaKTepU30BATh CBS3HU C APYTUMH MOHATHSAMHE, IPEACTABISIS OJHO MOHATHE KaK YacTh IIEIOCTHOTO KOMITIEKCa,
HCTIOJIB30BAaTh MOHITHE U €r0 CBOHCTBA MPY MPOBEICHUN PACCYXKIACHUH, JOKA3aTEIBCTB, PCIICHUHN 3a/1a4.



e Haxoautb HOJ] m HOK umcen pasHsIMu crioco6aMu ¥ UCIOIB30BATh UX IPU PEIICHUH 3a/1a4;

® BBLINOJHATH BBIYMCICHUS M INPEOOpPa30BaHUS BBIPAKEHUH, COAEp)KAIMX JCHCTBUTENIbHBIE
4KCJIa, B TOM YHACJIE KOPHU HAaTYPAJIBHBIX CTCIICHEH.

B noBceaHeBHOM KU3HM M IPH M3YYEHHHU APYTUX NPeIMETOB:

® BBLIIOJHATh U OOBACHATH PE3YNbTaThl CPAaBHEHMS DPE3YJIbTATOB BBIYMCIEHUM IpPU pPELICHUU
IIPAaKTUYECKUX 3a/a4, B TOM YHCIE NPUONMKEHHBIX BBIYMCICHHMH, MCIIOJB3Ysl pa3Hble CIIOCOOBI
CPaBHEHUMU;

® 3aIUCBIBATH, CPABHMBATh, OKPYIVIATH YHUCIIOBBIE JAaHHBIE pPEAIbHBIX BEIMYUH C
HCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPCHHS,

® COCTaBJSATh W OLEHUBATh PAa3HBIMH CHOCOOAMH YHUCIIOBBIE BBIPAKECHHUS NPU PEHICHUU
MPAKTUYECKHX 33/1a4 U 337a4 U3 IPYTUX YUeOHBIX IPEIMETOB.

ToxknecTBeHHbIEe MPEeOOPa30BAHUSA

e (CB00OOJHO OMEPUPOBATH NOHITUSIMH CTENIEHU C LIEIBIM U IPOOHBIM [T0OKA3aTENIEM;

® BBINIOJHATH JOKA3aTEIbCTBO CBOMCTB CTEIIEHH C IENIBIMU U IPOOHBIMH MTOKA3aTEISIMH;

® OIEpPUPOBATh MOHATUSIMHU «OJHOWIEH», «MHOTOWIEH», «MHOTOYIEH C OJHON INEPEMEHHON»,
«MHOTOWIEH C HECKOJBKHMHU IEPEMEHHBIMI», KO3()(PUIHUEHTHl MHOIOWIEHa, «CTaHJapTHas 3aluch
MHOT'OYJIEHA», CTETIEHb OJIHOWJIEHA U MHOTO4JICHA;

e CBOOO/IHO BJIA/IETh PUEMaMU IPe0OPa30BaHMs LIENbIX U IPOOHO-PALIMOHAIBHBIX BBIPAXKEHUH;

® BHIIOJHATH pa3jI0KEHUE MHOIOWIEHOB Ha MHOXUTENM Pa3sHbBIMM  CIOCOOaMH, C
HCIOJIb30BAaHUEM KOMOMHAIMI pa3InYHbIX IPUEMOB;

e CNOJb30BaTh Teopemy Buera u teopemy, oOpatHyro Teopeme Buera, /uid moucka KopHei
KBaJIpaTHOI'O TpEeXWIeHa M JJs peuleHHs 3ajJad, B TOM 4YMCIe 3a7ad C IapaMeTpamMH Ha OCHOBE
KBaJIpaTHOT'O TPEXWICHA;

® BBINOJHSTH JIEJIEHHE MHOTOYIEHAa HA MHOTOUWIEH C OCTaTKOM;

® JI0Ka3bIBAaTh CBOMCTBA KBAJPAaTHBIX KOPHEN U KOPHEW CTENEHH N;

® BBINOJHATH IPe0OPa30BaHUS BBIPAKEHUN, COAECPIKAIINX KBAApaTHbIE KOPHU, KOPHU CTETIEHH N;

e CBOOOJHO ONEpUPOBATh TMOHATHAMHU  «TOXAECTBO», «TOXIECTBO Ha  MHOXKECTBEY,
«TOKIECTBEHHOE MPeo0pa3oBaHUe»;

i (=) ==

® BBINOJHATH Pa3IMyUHbIE IPEOOPa30BAHUS BEIPAKEHUH, COAEpKAILIUX MOTYIIH.

B noBceaHeBHON KU3HM M NIPM U3YUYEHHHU APYTUX NPeIMETOB:

® BBINOJHATH MpeoOpa3oBaHMUs M JEHCTBHS C OYKBEHHBIMH BBIPQKEHUSMH, YHCIOBBIE
KO3 PHUIHUEHTH! KOTOPBIX 3alMCaHbl B CTAHIAPTHOM BHJIE;

e BBINOJHATh NPEOOpPa3OBaHUsl PALMOHAIBHBIX BBIPAKEHUH MpPU PEUICHUM 3aJad APYrux
y4eOHBIX TPEAMETOB;

® BBHINOJHATH NPOBEPKY NpaBAONOnoOus (GU3MUECKUX M XHMHYECKHX (OpMYyJd Ha OCHOBE
CpaBHEHUS Pa3MEPHOCTEN U BaJICHTHOCTEH.

YpaBHeHHS U HEPABEHCTBA

e (CB0OOJHO OmepHpoBaTh MOHATUSIMH: ypaBHEHUE, HEPABEHCTBO, PABHOCUJIbHBIE YPAaBHEHUS U
HEpaBEHCTBA, YpPaBHEHUE, SIBIISIIOIIEECS CIIEICTBUEM APYroro ypaBHEHUS, YpaBHEHMsI, paBHOCUJIbHBIE
Ha MHO>XECTBE, PaBHOCHJIbHBIE TIPE0OPa30BaHUs yYpaBHEHHUIA;

e pemiaTh pasHble BUIbl YPAaBHEHHWHW W HEPABEHCTB M MX CHUCTEM, B TOM YHCJIE€ HEKOTOpHIE
ypaBHeHUs 3 U 4 cTeneHel, 1poOHO-pallioOHaIbHbIE U HppallOHATbHbIE;

e 3HaATh TeopeMy Buera /11 ypaBHEHUI CTENIEHU BBILLE BTOPOH;

® [IOHMMAaTh CMBICI TEOPEM O PABHOCHUJIBHBIX U HEPABHOCHIIBHBIX MPEe0Opa30oBaHUSAX ypaBHEHUI
U YMETh UX JI0Ka3bIBaTh;

® BJAJIETh PA3HBIMHU METOJIaMH PEIICHUS ypaBHEHUMN, HEPABEHCTB U UX CUCTEM, YMETh BbIOUPATh
METO/I pelieHus: 1 000CHOBBIBATH CBOM BHIOOD;

® CIONB30BaThb METOJ HHTEPBAJIOB IS PpEIICHUS HEPaBeHCTB, B TOM 4YHUCIE JpOOHO-
palMOHANIBHBIX U BKIIOYAIOLIUX B CE0s1 UPPALlMOHAJIbHBIE BBIPAKEHUS;

e pemaTh anreOpaMuecKkue YpaBHEHUS M HEPABEHCTBA M HX CHCTEMBI C IapaMeTpaMu
anreOpandeckuM U rpapuyeckiuM MeTOIaMu;

® BJIAJETh Pa3HBIMU METOJAMM JJOKA3aTEIbCTBA HEPABEHCTB;

e peulaTh ypaBHEHHs B LIEJBIX YNACIAX;



e 1300pakaTh MHOXECTBA Ha IUIOCKOCTH, 3aJaBacMble YPaBHCHUSMH, HEPABEHCTBAMHU U HX
CUCTEMaMHU.

B noBceaHeBHOM KU3HU U NIPU U3YyYEHUHM APYTUX NpPeIMeTOB:

® COCTaBJIITh U pPELIATh YPAaBHEHMs, HEPABEHCTBA, UX CUCTEMBbI NPU PEUICHUHU 3a4ad JAPYTHUX
y4eOHBIX IPEIMETOB;

® BBHINOJIHATH OILICHKY MPaBAONOA00US PEe3ylbTaTOB, MOJYYaeMbIX MPH PELICHUU Pa3IAYHBIX
ypaBHEHUI, HEPABEHCTB U X CUCTEM IPU PEIICHUH 33/1a4 IPYTHX y4ECOHBIX MPEAMETOB;

® COCTaBJIAATh U PEIIATh YPABHEHUS M HEPABEHCTBA C MapaMeTpaMU IIPU PELICHUH 3a4ad APYTHUX
y4eOHBIX IPEIMETOB;

® COCTaBJISITh YPAaBHEHHE, HEPABEHCTBO WJIM UX CUCTEMY, ONKCBHIBAIOIIME PEAJbHYIO CUTYALUIO
WJIY NIPUKJIAJHYIO 33/1a4y, UHTEPIIPETUPOBATH NOJYYEHHBIE PE3YIIbTATHI.

DOYyHKIUH

e CBoOOAHO oOmEpPUPOBATH TMOHATHUAMH: 3aBHCHUMOCTb, (DYHKIIMOHAJIbHAS 3aBUCHUMOCTb,
3aBUCHMAas W He3aBUCHUMas TIepEeMEHHBbIC, (YHKIUS, CIIOCOOBI 3alaHusl (YHKIMH, apryMEHT |
3HaueHUe (QYHKIHMH, 00JIaCTh OMpPENENCHHUS U MHOXKECTBO 3HAUCHHUS (DYHKUUU, HYIH (QYHKIHH,
MIPOMEXYTKH 3HAKOTIOCTOSIHCTBA, MOHOTOHHOCTh (DYHKIIUU, HAHOOJIbIIICE W HAWMEHBIIEe 3HAYCHUS,
YETHOCTh/HEYETHOCTh (YHKIIMH, NEePUOAUYHOCTh (yHKUMHU, Tpaduk GYHKIUK, BepTHKAIbHAS,
TOPU30HTANIbHAS, HAKIIOHHAS ACHMITTOTHI; TpaUK 3aBUCUMOCTH, HE SBJISIOIICHCS (yHKITUCH,

e crpouth rpaguku (YHKIUN: JTUHEWHOHN, KBaApaTUYHON, APOOHO-TUHEHHON, CTENEHHON MHpu
Pa3HBIX 3HAYCHHAX [IOKA3ATEIS CTCIICHH, y — |x|;

® HCIOJB30BaTh MpeoOpasoBanus rpaduka QYHKUMH y — f (x) Al IIOCTPOEHMS TPapUKOB
GyHKumMi y = af (kx+b)+c;
® aHATM3MPOBATh CBOWCTBA (QYHKIUH U BH] rpadHKa B 3aBUCUMOCTH OT TIAPaMETPOB;

L4 CBO60,I[HO OIICpHUPOBATH TIOHATHUSAMMU nocCiacaA0BaTCIbHOCTD, OrpaHUYCHHAA
MOCJICA0BATCIIbHOCTE, MOHOTOHHO BO3pacCTaromias (Y6BIB8.IOH_[8.$I) MMOCJICAOBATCIIBHOCTL, IIPEACII
IOCICI0BATCIBHOCTH, apI/I(bMeTI/ILICCKaH mporpeccus, TCOMETPHUICCKAA nporpeccus,

XapaKTepUCTHYECKOE CBOUCTBO apu(hMeTHUECKON (TreoMeTpUYeCcKOil) MPOrpecchy;

® HCIONB30BAaTh METOJ MAaTeMaTHYECKOW WHIYKIWHU I BhIBOAAa (OPMYJ, JOKa3aTelbCTBA
PaBEHCTB ¥ HEPABEHCTB, PEIICHUS 3a/1a4 Ha IETMMOCTB;

® CCIIEZI0BATh MOCIIE0BAaTEIbHOCTH, 3a/laHHbIE PEKYPPEHTHO;

e pemaTh KOMOMHUPOBAaHHbBIE 33/1a4M HA ApU(PMETUUYECKYIO M TEOMETPUUECKYIO IIPOTPECCHH.

B noBceaHeBHOIi )KM3HM M PU U3YYE€HHUH APYTHX MPEAMETOB:

® KOHCTPYHMPOBaTh M HCCIENOBaTh (YHKIMH, COOTBETCTBYIOIIME pEalbHBIM IpoLEeccaM U
SBJICHUSIM, HWHTEPIPETHUPOBATh IMOJYYEHHbIE pe3yabTaTbl B COOTBETCTBHM CO  CHEHU(PUKON
MCCIIETyeMOTO TPOIIECCa UITH SBIICHHS,

® CIOJB30BaTh IpaMKU 3aBUCUMOCTEH JIJIsl UCCIIEJOBAHUS PEAJIbHBIX IMPOLIECCOB U SIBJICHHIA;

® KOHCTPYHMPOBAaTh M UCCIIEAOBATh (PYHKIIUH MPH PELICHUU 3ajay JAPYIHX YUeOHBIX MpEIMETOB,
MHTEPIPETHUPOBATH NOJTYUYECHHBIE PE3YNIbTAaThl B COOTBETCTBHM CO CHENM(PUKOIN yueOHOro npeamMera.

CraTucTHKA M TeopHs BEPOSTHOCTEH

e (CB00OJIHO ONEpUPOBATh MOHATHIMHU: CTOIOUYATHIE U KPYTOBBIE TMarpaMMbl, TaOJIUIbI TAaHHBIX,
cpeaHee apudmernueckoe, MeauaHa, HauOoJbIlIee W HaWMEHbIIEe 3HAUYEHUS BBIOOPKH, pa3Max
BBIOOPKH, TUCTIEPCHS M CTAHAPTHOE OTKIIOHEHHE, CITyJaifHas N3MEHUNBOCTB;

e BpIOMpaTh Hambosee yAOOHBI crocod mpeacTaBieHUs WHPOPMALUMHU, aJIeKBaTHBIA ee
CBOWCTBAM U IIeJIsIM aHaJIN3a;

® BBIYHCIIATH YHCIOBBIE XapaKTEePUCTHKH BEIOOPKH;

e CBOOOJHO OMNEpPUPOBATh TMOHATHAMU: (aKTOpHad dYHCIA, T[EPECTAaHOBKH, COYETaHUS U
pasmerneHus, TpeyroabHuK lackans;

e CBOOOJIHO OMNMEPUPOBATH MOHATHUSMH: CIyYaWHBIA OMNBIT, CIyYalHBIM BBIOOp, HCIBITAHUE,
JIEMEHTApPHOE CIy4ailHOE COOBITHE (MCXOJ), KJIACCHUYECKOE ONpEENICHHE BEPOSTHOCTH CIy4alHOIro
COOBITHSI, OTIEpaIMK HaJl CTyYaiHBIMH COOBITUSIMHU, OCHOBHBIE KOMOMHATOPHBIE ()OPMYIIHI;

e CBOOOJIHO OMNMEPUPOBATH MOHATHUSMH: CIyYaWHBIA OMNBIT, CIyYalHBIM BBIOOp, HCIBITAHUE,
JIEMEHTApHOE CIIy4ailHOe COOBITHE (MCXOM), KJIACCHUYECKOE ONpEAEICHHE BEPOSITHOCTU CIYy4alHOTOo
COOBITHSI, OTIEpaIMK HaJl CTyYaiHBIMH COOBITUSIMHU, OCHOBHBIE KOMOMHATOPHBIE ()OPMYIIHI;



® 3HATh MPUMEPHI CIIYYalHBIX BEJTMYMH, U BBIYUCIISATh UX CTATUCTHUECKUE XaPaKTEPUCTUKH,

® HCIOJB30BaTh (hOPMYJIbl KOMOMHATOPUKH NIPU PEHICHUU KOMOMHATOPHBIX 3a]1a4;

® pelaTh 331241 Ha BHIYHCIICHUE BEPOSITHOCTH B TOM YHUCIIE C UCTIOIh30BaHUEM (POPMYIL

B noBceaHeBHOIi )KM3HU M IPU U3YYE€HHH IPYTHX NMPEAMETOB:

® TIPEICTABIIATH HHPOPMAIMIO O PEATBHBIX MPOIECCaX W SBICHHUSIX CIIOCOOOM, aJIeKBATHBIM €€
CBOMCTBAM U IIEJIA UCCIICIOBAHMUS;

® aHAIM3WPOBATH W CPABHUBATH CTATUCTHUYECKUE XapaKTEPHUCTUKH BBHIOOPOK, TMOJYYCHHBIX B
mporiecce pelieHus MPUKIATHON 3a/1a4i, H3yYCHUsT PEATBHOTO SIBJICHHS, PEIICHUS 3a/1a4d U3 JIPYTHX
y4eOHBIX MPEMETOB;

® OIICHHMBAThH BEPOSITHOCTh PEATBHBIX COOBITHH U SIBJICHUH B Pa3IMYHBIX CUTYAIIHSX.

TexcToBBIC 3a1a4H

e Pemiath MpPOCTHIC U CIOXKHBIE 3319, & TAKXKE 3a/1a4¥ TIOBBIIIICHHON TPYIHOCTH U BBIICTIATH MX
MaTeMaTHYECKYIO OCHOBY;

® pacro3HaBaTh Pa3HBIC BUJIBI M TUITBI 33/1a4;

® JCMOJB30BaTh pa3HbIC KPATKUE 3alMCH KaK MOJEIH TEKCTOB CIIOKHBIX 3alad W 3aaad
MOBBINICHHOW CIIO)KHOCTH JUISI TIOCTPOSHUSI TMOMCKOBOM CXEMbl W pEIICHUs 3a7ad, BBIOMPAThH
ONITUMAIILHYIO JIJISl PACCMATPUBAEMOM B 3aJ]aue CUTYalluu MOJIEIIh TEKCTa 3aJ1a4H;

® pas3muYaTh MOJIETh TEKCTa W MOJECNb PEIICHUS 3aJadd, KOHCTPYHPOBAThH K OJHOW MOJIETH
pEIICHUS CIIOXKHBIX 3a/1a4 pa3HbIE MOJICIIA TEKCTA 3aa4H;

® 3HATh M NMPHUMEHATH TPU CIIOCOOA MOMCKA pelieHus 3aaad (0T TpeOOBaHHS K YCIOBUIO M OT
yCIOBUS K TpeOOBaHHIO, KOMOMHUPOBAHHBI );

® MOJICJIUPOBATH PACCYXKICHHUS MIPH IMMOUCKE PEIICHHUS 3a/1a4 C IIOMOIIBIO Tpad-CXEMBI;

® BBIJICISITH dTAIBI PEIICHUS 3a7]a91 U COJCPIKAHUE KAXK]IOTO JTaIa;

e yMETh BBIOMpATh ONTHUMAIBHBI METOJ pelIeHHs 3aJadyd U OCO3HaBaTh BBIOOP METOJA,
paccMaTpuBaTh pa3InYHbIE METOIbI, HAXOAUTH Pa3HbIC PEIICHUS 3a]]a4, €CIIM BO3MOXKHO;

® AHAM3HUPOBATH 3ATPYTHEHUS TIPU PEIICHUH 3a/1a4;

® BBINOJHATH Pa3UYHBIC MPeoOpa3oBaHUS NPEUIOKCHHON 3a7aud, KOHCTPYHPOBATh HOBBIC
3aJla4y¥ U3 TaHHOW, B TOM YHCIIe OOpaTHbIE;

® HHTEPIPETUPOBATH BBIYUCIUTEIbHBIE PE3YAbTaThl B 3a/ade, HCCIEAOBaTh IMOTYYCHHOE
pellieHre 3a1a4u;

® U3MEHATh YCIOBHE 3a7ad (KOJMYSCTBEHHBIC WM KAa4eCTBCHHBIC JAaHHBIC), HCCIICIOBATH
W3MEHEHHOE MpeoOpa3oBaHHOEC;

® aHANU3MPOBATh BCEBO3MOXKHBIC CUTYallUd B3aMMHOTO pPACIOJIOKEHUS IBYX OOBEKTOB U
W3MCHECHHUE WX XapaKTEPHUCTUK IMMPU COBMECTHOM JBW)KCHHU (CKOPOCTh, BPEMs, PAacCTOSHUE) TpH
pelieHny 3a7ad Ha JBWKEHHE JIBYX OOBEKTOB KaK B OJHOM, TaK M B TPOTHBOIIOJIOKHBIX
HaIPaBJICHUSAX, KOHCTPYHPOBAaTh HOBBIC CHUTYaIlldd HAa OCHOBE HW3MCHEHHUsS YCIOBUU 3aadd TIpH
JBUKCHHUH TI0 PEKE;

® JCCIIe/I0OBAaTh BCEBO3MOXKHBIC CHTYallHH TIPM PEIICHWH 3a7ad Ha JBHKCHHE I10 peEKe,
paccMaTpuBaTh pa3HbIC CUCTEMBI OTCYETA;

e pemath pa3HOOOpa3HBIC 3a7aUl «HA YACTHY;

e pemarh U OOOCHOBBIBATH CBOE pEIIeHHE 3aAay (BBLAETSATh MAaTEMaTHYECKyI0 OCHOBY) Ha
HAXO0XJICHHUE YaCcTH YHCIIa M YUCIIA TIO0 €r0 YacTU Ha OCHOBE KOHKPETHOTO CMBICIIA JPOOH;

e OOBACHATH UACHTHYHOCTH 3a/1a4 Pa3HbIX THIIOB, CBS3BIBAIOIINX TPH BEIIMYUHBI (Ha padoTy, Ha
TTOKYIIKH, Ha JIBFOKEHUE), BBIICIATD 3TH BEJIUYHHBI U OTHOIICHHS MEXKIY HUMH, TPUMEHITh UX TPH
pEelIeHnH 3a7a4, KOHCTPYHUPOBATh COOCTBEHHBIE 3a]a4 YKa3aHHBIX THIIOB;

e BIAJCTh OCHOBHBIMH METOAAMH pEIICHHs 3adad Ha CMECH, CIUIaBbl, KOHIICHTPAIIHH,
WCIIOJIH30BATh X B HOBBIX CHTYaIUSIX IO OTHOIICHHUIO K M3YYEHHBIM B TIPOIIECCe 00YICHUS;

e pemiarh 3a/1a4M Ha TMPOICHTHI, B TOM YHCIIE, CIIOKHBIE TIPOIIEHTH ¢ 000CHOBAHUEM, UCTIONB3YS
pa3HbIE CIIOCOOHI;

® pelmaTh JOTHYECKUE 33[]a4i Pa3HbIMU CIIOCOOaMH, B TOM YHCIIE, C TBYMs OJIOKAMH U C TpeMs
0J10KaMU TaHHBIX ¢ IIOMOILBIO TAOJIHIL;

e pemaTh 3aMa4d N0 KOMOMHATOPUKE M TEOPHH BEPOSTHOCTEH HAa OCHOBE HCIOJIh30BAHMSI
M3YYEHHBIX METOJIOB U 0OOCHOBBIBATH PEIICHNUE;



® pellaTh HECIOXKHbBIE 33/1a4U IO MAaTEMAaTHUYE€CKOW CTATUCTUKE;

® OBIAJCTh OCHOBHBIMH METOJaMH pEIHICHHS CIOKETHBIX  3ajad: apuPMETHUYECKUH,
anrebpanveckuii, nepebop BapuaHTOB, TEOMETPUUYECKUHN, rpadUuecKuil, MPUMEHSATh UX B HOBBIX IO
CPaBHEHUIO C U3YYEHHBIMU CUTYAIIHSIX.

B noBceaHeBHOI KU3HM U NIPU U3YYEHHHU APYTUX NMPeIMETOB:

® KOHCTPYUpPOBATh HOBBIC ISl JAHHOW 3a/layd 3aJayHble CUTYallMd C YYETOM pEabHBIX
XapaKTEePUCTUK, B YACTHOCTH, MNPU PEIICHUH 337a4 Ha KOHUEHTpAaIMH, YYHUTHIBATh IUIOTHOCTD
BEIIECTBA; peulaTh M KOHCTPYHWPOBATh 33/Jlayd Ha OCHOBE PACCMOTPEHUSI PEalbHBIX CUTyalui, B
KOTOPBIX HE TPEOYETCS] TOYHBIN BHIUMCITUTEILHBIA PE3yIbTAT;,

e pemiath 3a/1a4M HA JBUKEHHE 10 pEKe, pacCMaTpUBasi pa3HbIe CUCTEMBbI OTCUETA;

® KOHCTPYHUPOBATH 3a/la4Hble CUTYAIlUH, IPUOJIMKEHHBIE K PeaTbHOM 1eHCTBUTEIBHOCTH.

Codeporcanue yueonozo npeomema

Auredpa

Yucaa

PanuonanbHbIe yncIa

MHoxecTBO paunuoHaibHbBIX uucel. C(CpaBHEHHE palMOHANbHBIX uucen. JleiicTBus ¢
palMoHAIBHBIMU YuciaMu. [Ipedcmasnenue payuoHaibHo20 Yucia 0ecamuyHol Opoowio.

HNppaunonanbHbie ynciia

IlonsiTne wuppanmoHaJbHOro uMcia. Pacno3HaBaHMe uppalnuoOHaNbHBIX uucen. IIpumepst

JoKa3aTenbeTB B anredpe. MpparmoHanbHOCTh 4dMcia \/E [Ipumenenue B reomerpun. Cpasnenue
uppayuoHanbHulx yucen. MHodxxcecmeo 0elcmeumenbHuIX Yuce.

ToxkpecTBeHHbIE IPeO0OPa30BAHUSA

YucsioBble 1 OyKBEHHbIE BbIPAKEeHUSI

Belpaxxenne ¢ mnepeMeHHOM. 3HaueHue BbIpakeHUs. [loAgcTaHOBKAa BBIPAKEHUM BMECTO
MepEMEHHBIX.

Henbie BeIpaeHus

Crenenb ¢ HaTypaJbHBIM IIOKa3aTeleM U ee cBoicTBa. [IpeoOpa3oBaHMsl BbIpaXeHHIH,
coJiepKallliX CTENEHU C HATypaJbHbIM MIOKA3aTeNIEM.

OpnHouneH, MHOrouwieH. JlefcTBUs ¢ OJJTHOUIEHAMHM U MHOTOUYJIEHAMHU (CJIOKEHHE, BhIUUTAHUE,
yMHOKEHHE). DOpMyJIbl COKpPAIEHHOIO YMHOXXEHHS: Pa3HOCTh KBAJAPATOB, KBAApPaT CYMMBbI H
paszHocTH. PasnojkeHne MHOrowieHa Ha MHOXHUTENIU: BbIHECEHHE OOIIEero MHOXKMTENS 3a CKOOKH,
2PYNNUPOBKA, NpumeHneHue QOopmyn  COKpauwjeHHo2o ymHodceHus. Keadpamuwviti  mpexunen,
PAasnodicenue KeaopamHo20 mpexyieHa Ha MHONCUMEU.

JIpoOHO-palMOHAIbHBIE BHIPAKEHUS

Crenenb ¢ nenbiM nokasarenem. [IpeodpazoBanue qpoOHO-TMHEMHBIX BBIPAKEHUMN: CIOKEHUE,
YMHOXEHHE, NeNeHUue. Aneebpauueckas Opodwv. [lonycmumbie 3HAUeHUs NEPEeMEHHbIX 8 OpOOHO-
payuonanvhvix evipadxcenusx. Cokpawenue ancedbpaudeckux opobeu. Ilpusedenue ancebpauyeckux
Opobeti k obwemy 3Hamenamento. [lelicmsus ¢ aneebpauyeckumu OpooAMU: CLOJHCEHUe, Gbluumanue,
VMHOdMCEHUe, OeleHue, 8036e0eHUe 8 CeneHtb.

IIpeobpaszosanue svipadiceHull, coOepHcAUUX 3HAK MOOYJIA.

KBaaparabie kopHu

ApudmeTndecknii KBaApaTHBIA KopeHb. [IpeoOpa3oBaHue BBIpaXEHUH, COAEpKAIIUX
KBaJIpaTHbIE KOPHU: YMHOKEHHUE, JIeJICHUE, BbIHECEHUE MHOKUTENS M3-TIOJ 3HAaKa KOPHS, GHeceHue
MHOCUMENSL NOO 3HAK KOPHS.

YpaBHeHUs1 1 HEPABEHCTBA

PaBencrBa

Yucnosoe paBeHCTBO. CBOMCTBA YHUCIOBBIX PABEHCTB. PABEHCTBO € NMEPEMEHHOM.

YpaBHeHus

[TonsTue ypaBHEHUS W KOPHsI ypaBHEHUS. [IpedcmasineHue O pagHOCUILHOCMU YDABHEHUII.
Obnacmsb onpedenenus ypasreHus (001acms OONYCIMUMbIX 3HAYEHUL NEPEMEHHOLL).

JIuHeiiHOe ypaBHEHHE U €r0 KOPHU



Pemenne nuHelHbIX ypaBHeHMU. Jlunetinoe ypasnenue ¢ napamempom. Koaruuecmeo kopmetl
JIUHEUHO020 YypasHeHus. PeuieHue TUHEliHbIX YPABHEHUL C NAPAMEMPOM.

KBaapaTHoe ypaBHeHHE H €r0 KOPHH

KBanparusie ypaBHenus. Hemonmuble kBajapaTHble ypaBHEHHUA. J(UCKpUMUHAHT KBaJApaTHOIO
ypaBHeHus. Popmyna KOpHEH KBaapaTHOrO ypaBHeHHs. 1eopema Buema. Teopema, obpammuas
meopeme Buema. Pernienue KBaJpaTHBIX YpaBHEHUN:MCIOJIb30BaHUE (POPMYJIbI AJIsi HAXOXKJIECHUS
KOpHEH, e2paguueckutl memooO pewieHus, paziodiceHue Ha MHONMCUmeny, noooop KopHell ¢
ucnonv3osanuem meopemvl Buema. Konuvecmeo kophetl k6ad0pamno2o ypasHeHus 6 3a8UCUMOCU OM
e2o ouckpumunanma. buxeaopammnule ypasnenus. Ypasuenus, ceooumvie K IUHEUHBIM U KEAOPAMHBIM.
Keaopammnuie ypasnenus c napamempom.

JIpoGHO-panuOHAJIbHBIE YPABHEHUSI

Pemenue mnpocredmmx ApoOHO-TMHEWHBIX YpaBHEHUH. Peuienue O0poOHO-payuoOHAIbHLIX
VPAGHEeHUII.

MemoOwbl pewienusi ypasHeHuil: Memoovl PABHOCUILHLIX NPeoOpa308aHuill, Memoo 3aMeHbl
nepemenHol, epaguyeckuii memoo. HMcnonvzoseanue ceolicme yHKyuil npu peutenuu YpasHeHull.

Tpocmetiwue uppayuonansuvle ypasnenus éuda [ f (x) =a, \/f (x) = \/g (x) -

Ypasnenus euoa X' =a .Ypasnenus 6 yenvix uucnax.

Cucrembl ypaBHeHU

VYpaBHeHUe c ByMs IepeMeHHbIMU. JIMHelHOe ypaBHEHHE C JBYMs NEepeMeHHbIMU. [Ipamas
KaK epaguieckas uHmepnpemayus IUHetHo20 ypasHeHus ¢ 08yMs NepemMeHHbIMU.

[TonsiTue cuctemsl ypaBHeHH. Perenue cucteMbl ypaBHEHU.

MeTtoapl pemieHusl CUCTEM JIMHEHHBIX YpPaBHEHUH C JABYMS IMEPEMEHHBIMU: cpaghuueckuil
Memoo, Memoo CA0HCeHUs, METO, ITIOACTAHOBKH.

Cucmembl TUHENHBIX YPAGHEHUIL C NAPAMEMPOM.

HepagencrBa

UucnoBsle HepaBeHcTBa. CBOWCTBa YHCIOBBIX HEpaBeHCTB. [IpoBepka crpaBeIMBOCTH
HEPaBEHCTB IIPH 33JaHHbIX 3HAYEHUSIX NEPEMEHHBIX.

HepaBenctBo ¢ nmepemenHoil. Ctporue u HecTporue HepaBeHCTBa. (Ooracmv onpedeneHus
Hepagencmaa (061acms 0ONYCMUMbBIX 3HAYEHUL NePeMeHHO).

Pemenue nuHEHBIX HEPABEHCTB.

Keaopamnoe nepasencmeo u eco pewenus. Pewenue «eadpammuvix HepageHcms:
UCNONbL306AHUE CBOUCME U PAduUKa KeAOPAMUUHOU YHKYUU, Memoo UHmMepeaios. 3anucb peueHus
K8AOpamHo2o HepaseHcmaa.

Pewenue yenvix u 0pooHO-payuoHanibHuIX HEPAGEHCME MEMOOOM UHMEPBAIOB.

Cucrembl HepaBeHCTB

Cuctembl HEpaBEHCTB C OJHOM INIepeMEHHOW. PemieHne cucTteM HEpPaBEHCTB C OJIHOM
MEePEMEHHON: JTMHEHHBIX, Kgadpamublx. V300pakeHne pelieHusi CUCTEMbl HEPAaBEHCTB Ha YHCIIOBOM
MPSIMOM. 3aMKMCh PEIEHUSI CUCTEMBI HEPABEHCTB.

DOyHKIUHA

IHonsitne pyHkumuun

JlexapToBbl KOOPAMHATHI Ha MIOCKOCTH. POpMUpPOBAaHKE MPEACTABICHUI O MeTapeIMeTHOM
MOHATUHU «KOOPAMHATHEDY. CriocoObl 3a1anHust (YHKIMNA: aHATUTUYECKUH, rpadudecKuid, TaOIUUHBIN.
I'paduk dynxuuu. I[lpumepsl GyHKIUE, NOMy4yaeMbIX B IMPOLECCE HCCIENOBAaHUS Pa3IMYHBIX
peanbHBIX MPOLIECCOB U pelleHus 3aaay. 3HaueHue GyHkiuu B Touke. CBoiicTBa (yHKIMIA: 001acTh
orpezeneHus, MHO>KECTBO 3HauYEHUH, HYJIH, MIPOMEXYTKH 3HAKOIOCTOSIHCTBA,
uemHoOCmMyb/HeyemHOCmb, TIPOMEXYTKHA BO3pacTaHWs W YObIBaHHs, HauOoJbllee U HaWMEHbIIEe
3HaueHwus. VMccnenoBanue GyHKIMM 1o ee rpaduky.

IIpeocmaenenue 06 acumnmomax.

Henpepuignocmo ¢pynxyuu. Kycouno 3adannvie Qynxyuu.

JIuneiinas pyHKUusA

CgoiictBa U rpaduk dUHEHHOW (yHKIMH. YTI0BOM KodhdumueHT mpsimoil. Pacmonoxenue
rpaduka JUHEHHON (DYHKIIMM B 3aBUCHMOCTH OT €€ YIJIOBOTrO Kod(duineHTa u cBOOOAHOTO UJIeHA.
Haxoorcoenue kosghgpuyuenmos nunetinoti ¢hynkyuu no 3a0aHHbiM YCA0BUAM. NPOXOAHCOEHUE NPAMOLL



uepez 08e MOUKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXONHCOeHUe NPAMOU uepe3 OAHHYI0 MOUKY U
NapanieibHol OaHHOU NPSAMOLL.

KBagparuunas pyHkuus

CroiictBa u rpaduk KBagpatuuHod (yHkmuu (mapadona). Ilocmpoenue epaguxa
keéaopamuunol @Gynkyuu no mouxkam. HaxoxneHue Hynel KBapaTHUHOW (YHKLUHU, MHONMCECmsd
3HAYeHUtl, NPOMENCYMKO8 3HAKONOCMOAHCMBA, NPOMENCYMKO8 MOHOMOHHOCHIU.

OOpaTHast NPONOPUHOHAIBHOCTD

k
CaoiicTBa QyHKIMH y = k y = —. I'nnepbomna.
X X

I'pagpuku ¢ynxyuii. Ilpeobpazosanue cpaguxa ¢ynkyuu y = f(x) 014 nocmpoenus
epaguros @ynkyutl 6u0a y = af (kx +b)+c -

I'paguru ¢pynxyuii y:a+%, y =X y=3x, y=|x-

ITocsienoBaTEILHOCTH U MPOTPECCHU

UucnoBas mocienoBareabHOCTh. [IprMepsl UnCIOBBIX IOCIEA0BaTeNbHOCTEN. beckoHeuHbie
nocneaoBareabHoCTU. Apudmernyeckas Iporpeccuss U ee cBoicTBa. ['eomerpuueckas Mporpeccus.
Dopmyna obweeo unena u cymmvl N NEPEvIX UNEHO8 apUPMemuyecKol U 2eoMempuyecKoll
npoepeccuil. Cxooawascsa 2eomempuyeckas NPpocpeccus.

Pemenne TekcToBBIX 32124

3anauu Ha Bce apuMeTHYecKe NeiCTBUSA

Pemenne TtekcToBBIX 3amady apudmerndyeckuMm crocodbom. Mcnonp3oBaHue TabaulL, CXeEM,
YepTexel, APYrux CPeJCTB MPEACTABICHUS JAHHBIX MIPHU PEIICHUHN 3aJa4H.

3agauu Ha 1BMKeHHe, Pa00OTY U NOKYIIKH

AHanu3 BO3MOXHBIX CHTYyallMil B3aUMHOTO PACIOJOXKEHHUS OOBEKTOB MpPHU WX JBUKCHHH,
COOTHOIIEHHS] 00BEMOB BBINIOJIHAEMBIX padOT IIPU COBMECTHOMN paboTe.

3agaum HA YaCTH, 10, TPOLEHTHI

Pemenne 3amau Ha HaxoOXKJAEHHE YacTH YMCIIA U YHUCIa MO €ro 4acTtu. PemieHue 3aaay Ha
MPOLEHTHI U AoNu. [IpuMeHeHne nponopuuil npy peleHny 3a1ad.

Jlornueckue 3agauu

Permenue norudeckux 3anad. PeuieHue n1oeuieckux 3a0ay ¢ nomowsio epagos, maoauy.

OcHOBHBbIE MeTO/bI pelleHUus] TeKCTOBBIX 3aga4d: apudmernyeckuil, anredpanveckuii,
nepebop BapuaHTOB. [lepguunvlie npeocmaeieHusi O Opy2ux Memooax peuweHus  3a0ay
(eceomempuueckue u epaguyeckue Memoobwl).

CraTucTUKa ¥ TeOpHUs BEPOATHOCTEH

Crarucruka

TabnuuHoe u TpaduyecKkoe MPEACTaBICHUE TAHHBIX, CTOJIOYAThie W KPYrOBBIE IHUATPAMMBI,
rpadguku, MpUMEHEHHE aAuarpaMM U TpadUKOB /IS OMUCAHUS 3aBUCUMOCTEH pealbHBIX BEIWYHH,
u3BieYeHre WHPoOpManuu w3 Tabmui, auarpaMMm ©u TpadukoB. OmnucaTeNnbHbIE CTATUCTHUYECKUE
MOKa3aTeIM YMCIIOBBIX HAOOPOB: cpenHee apudmMeTrndeckoe, mMeduana, HauOONbIIee U HaWUMEHbIIIEe
3Ha4YeHHUs. Mepbl pacCenBaHuUs: pa3Max, OUCHEePCUs U CMAHOAPMHOe OMKIIOHEeHUe.

CnyvaiiHass W3MEHUYHMBOCTh. WM3MEHUMBOCTP MpH uU3MeEpeHusx. Pewarowue npasuna.
3axonomepHocmu 8 USMEHUUBBIX BENUUUHAX.

Cayuaiinble cOObITHSI

CrnyualiHple ONBITHI (DKCIIEPUMEHTHI), DIEMEHTApHbIE ClydyallHble COOBITUS (MCXOJBI).
BepositHoct  snemeHTapHbIX — coObiThif.  CoOBITMS B CAy4YallHBIX ~ DKCIEpUMEHTax U
ONaronpusATCTBYIONIUE dJIEMEHTAapHbIe COOBITHSA. BeposTHOCTH Ciy4alHbIX COOBITHI. ONBITHI C
PaBHOBO3MOXKHBIMU ~ 3JIEMEHTApHBIMU ~ COOBITHSAMHU. Kiaccuueckue BEpOSITHOCTHBIE OIBITHI  C
WCIIOJIb30BAHUEM MOHET, KYOHWKOB. [Ipedcmasnenue cobvimuil ¢ nomowpro ouazpamm Jiiepa.
IIpomusononoocusvie cobvimus, o00veOuneHue u nepeceuerue cobdbvimuu. Ilpasuno cnodxcenus
gepoamuocmeii. Cnyuatineiii evloop. Ilpeocmaenenue sxcnepumenma 6 sude oepesa. Hesasucumvie
coovimus. YmHooiceHue eeposimHocmetl He3asucumvlx codovimuii. I[locniedoeamenvHuvle Hezasucumbie
ucnvimanus. IlpeacraBieHne 0 He3aBUCUMBIX COOBITHSX B KU3HHU.

dnemenmol KOMOUHAMOPUKU

Ilpasuno ymuodxcenus, nepecmanosku, ¢axkmopuan uucna. Couemanus u 4ucio coyemarull.
@opmyna uucna couemanuil. Tpeyeonvnuk Ilackans. Onvimol ¢ 60ILUWUM YUCTOM PABHOBOZMOICHBIX



IleMenmapubix coovimuil. Buluucnenue eeposmuocmeti 8 onvlmax ¢ npumMeHeHuem KOMOUHAMOPHBIX
Gdopmyn. Ucnoimanus Bepnynnu. Yenex u neyoaua. Beposmuocmu cobvimuil 6 cepuu uUCNblMAHULL
bepuynnu.

Cnyuaiinvle euyunbl

3Hakomcmeo co CryyauHbIMU GEIUYUHAMU HA NPUMEPAX KOHEYHBIX OUCKDEMHbLIX CAVYAUHbBIX
BENUUUH. Pacnpeoenenue  seposmuocmeil. Mamemamuueckoe  odcuoanue. Ceoticmea
mamemamuyeckozo oxcuoanus. Ilonamue o 3axone 6onvuwiux yucen. Mzmepenue eeposimuocmell.
IIpumenenue 3axona 601bWUX YUCEN 8 COYUONIO2UU, CIMPAXOBAHUU, 8 30PABOOXPAHEHUU, 0DecneyeHul
bezonacHocmu HaceneHus 8 Ype3BblUalHbIX CUMYAYUSX.

HcTopust MaTeMaTUKHU

Bosnuknogenue mamemamuxku Kak Hayku, smanel ee pazeumus. OcHoeHble paszoenvl
Mamemamuxu. Bvloarowuecs mamemamuxu u ux 6Knao 6 pasgumue HayKu.

beckoneunocmv mmoocecmea npocmoeix uucen. Hucna u onumsl ompesxos. PayuonanvHvie
yucna. Ilompebrnocms 6 uppayuonanvusix yucnax. Lllxona Iugacopa

3apooicoenue ancebpvl 6 Heopax apupmemuru. An-Xopesmu. PoowcOenue 6ykeeHHOl
cumeonuku. I1. @epma, @. Buem, P. /lexapm. Hcmopus eéonpoca o Haxodxcoenuu Gopmyin KOpHel
aneebpauveckux ypasHenuli cmeneneti, bonvuux wemvipex. H. Tapmanws, /[oc. Kapoano, HX. Abens,
3. I'anya.

Tlosenenue memooa KoopouHam, No380JAIUE20 NEePesoOUmsb ceomempuyecKue ooveKmsl Ha
a3vIK aneeopol. Tlosenenue epaguxos yuxyuii. P. [Jekapm, I1. @epma. [Ipumepwi pasnuunvlx cucmem
KOOpOUHam.

3aodaua Jleonapoo Iluzanckoco (@ubonauuu) o kpoauxax, uucra D@ubonayuu. 3adaua o
waxmamuotui docke. CxX00UMOCmb 2e0Mempudeckoll npocpeccuu.

Hcmoxu meopuu seposmuocmetl: cmpaxogoe oeno, azapmuvle uepwl. 11. @epma, b.Ilackans,
A. bepuynnu, A.H.Koamozopos.

Ponv  poccuiickux yuenvix 6 paszsumuu mamemamuxu: JI. Oinep. H.U. Jlobauesckuii,
11.J1.Hebviwes, C. Kosanesckas, A.H. Konmozopos.

Mamemamuxa 6 passumuu Poccuu: Ilemp |, wxona mamemamuueckux u Hasueaykux Hayx,
paszsumue poccutickoeo ¢pnoma, A.H. Kpvinos. Kocmuueckas npoepamma u M.B. Kenoviu.



IIpuMepHOe TeMaTHUYeCKOe IVIAHUPOBaHKe. Asredpa. / Kiacc
(3 uaca B Henemio, Bcero 102 yaca)

Ne Conep:xkanue KouunyecTBO XapakTepucTHKA OCHOBHBIX BU/IOB eSITEJIbHOCTH YYeHUKA KouunvecTBO
n/n y4eOHOro MarepuaJia 4acoB (Ha ypoBHe y4eOHBIX AelCTBHI) KOHTPOJIbHBIX
pador
IV1aH
pakr
1 JInHenHoe ypaBHeHuUeE ¢ Pacnosnasams yucioBble BBIPAKEHUS U BEIPAXKEHUS C IEPEMEHHBIMU, JINHENHBIE YPABHEHUSL. 1
OJIHOM NEPEMEHHOMN [IpuBoAUTH MPUMEPHI BHIPAKEHUN C IEPEMEHHBIMU, TUHEUHBIX YpaBHEHUH. COCTABIISTH
BBIp@YKEHHE C IIEPEMEHHBIMH I10 YCIIOBUIO 337a9i. BBITOIHATE MpeoOpa3oBaHus BRIPAKESHUH:
15 MIPUBOIUTH MTOJOOHBIC CclaraeMbie, pAaCKPbIBaTh CKOOKH. HaxoauTh 3HaUCHUE BBIPAXKEHUS C
MepEMEHHBIMY TIPH 33JJaHHBIX 3HAYSHUSIX MIepeMeHHBIX. Kitaccupuuuposars aredpandeckue
BBIPpAXKCHUSIL. OnuceIBaTh LCJIbIC BBIPAKCHU.
Dopmynuposams ONPEICIICHUE JINHEHHOTO ypaBHeHUs. Perath muHeliHoe ypaBHEHHE B 001IEM
Buzie. MTHTEpIpEeTHPOBAaTh YPABHEHUE KAK MATEMATHYECKYIO MOJEIIb PEAIBHOM CUTYaLIUH.
OnuceIBaTh CXCMY pCIICHUS TEKCTOBOU 3aavuu, MIPpUMCHSAITH eé JJI pCHICHUSA 3a4a4
2 Dopmynuposams.: 4

[enpie BeIpaxkeHUs

onpeoenenuss: TOXIECCTBEHHO PABHBIX BHIPAXKCHHM, TOXK/IECTBA, CTETICHHU C HATYPaTbLHBIM
rokasareseM, OJIHOWICHa, CTAHJAPTHOTO BUIa OJJHOWICHA, KOO PHUIIMEHTa OJJHOUJICHA, CTETIEH!
OJIHOYJICHA, MHOTO4JICHA, CTETICHH MHOT'OUJICHA;

ceolicmea: CTETIeH! C HaTypalbHBIM ITOKa3aTeseM, 3HaKa CTEeTIEeHH;

npasuia: NoKa3aTeIbCTBA TOXKIECTB, YMHOKEHH OJTHOWICHA HA MHOTOWIEH, YMHOKESHHS
MHOT'OUJICHOB.

loxa3vieams CBOMCTBA CTETICHU C HATYpaJIbHBIM MOKa3aTelieM. 3aliChIBaTh U JOKA3bIBATh
(hopMyITBI: IPOM3BEIEHHUSI CYMMBI M PA3HOCTH JBYX BBIPaKEHUH, Pa3HOCTH KBAAPATOB JBYX
BBIPKEHHI, KBaJ[paTa CYMMBI U KBaJ[paTa pa3HOCTH JIBYX BBIPAXKEHUH, CYMMBI KyOOB U
pPa3HOCTH KyOOB JBYX BBIPIKEHHIA.

Buiuucnsamo 3HaueHre BbIpAXEHUM ¢ epeMeHHbIMU. [[pUMEeHsITh CBONCTBA CTENEHHU IS
peoOpa3oBaHus BEIpAKEHUH. BEITOTHATS YMHOKEHHE OJHOYWICHOB M BO3BEICHIE OTHOUJICHA
B cTemneHb. [IpUBOAUTH OAHOWIEH K CTaHIAPTHOMY BUAY. 3alMCHIBATH MHOTOUWICH B

50 CTaHIaPTHOM BHJIE, ONIPEENATh CTeTIeHb MHOTOWIeHa. [Ipeobpa3oBeIBaTh MPOM3BECHIE
OJTHOWICHA W MHOTOWJIEHA; CYMMBI, Pa3HOCTH, TPOU3BEACHHS JBYX MHOTOWJICHOB B MHOTOYJICH.




BBIMOHATE pa3nokeHne MHOTOWICHA Ha MHOXKHTEIH CIIOCOOOM BBIHECEHHSI OOIIETro
MHOJKHTEJS 32 CKOOKH, CITIOCOO0M TPYIIIHPOBKH, IO (OpMYIIaM COKPAIIEHHOTO YMHOKEHHUS U C
NPUMEHEHHEM HECKOJIBKHX CIoc000B. Mcnonb30BaTh yka3aHHbIC IPEOOPa30BaHUs B IPOLIECCE
pEIICHHS YPaBHEHMIT, TOKA3aTeIbCTBA YTBEPIKICHHUM, PEIICHNS TEKCTOBBIX 3a/1a4

Cobniooame Ha ypoke oOWenpuHsmvle HOPMbl NOB8EOeHUs, NPABUId OOWEHUS CO
cmapwumu  (neda2ocuteckumu paboOmHUKamu) U C8epCmHUKamu (00y4anwumMucs),
NPUHYUNBL Y4eOHOU OUCYUNTUHBL U CAMOOP2SAHUZAYUU.

Ilpuobpemams coyuanbHO 3HAYUMBIL ONbIM COMPYOHUUECMBA U B3AUMHOU NOMOWU 8
xo0e wegcmea MOMUBUPOBAHHLIX U IPYOUPOBAHHBIX — 0OVUAIOWUXCA HAO  UX
Heycnesanuumu 00OHOKIACCHUKAMU

OyHKIUU

12

Ilpugodums puMepHI 3aBUCUMOCTEN MEXTy BeTMIHMHAMHU. Paznuuath cpenu 3aBUCUMOCTEN
(yHKLIHMOHANbHBIE 3aBUCHUMOCTH.

Onucvlieams nonsAmus: 3aBUICUMOI U HE3aBUCUMOM NIEPEMEHHBIX, (YHKINH, apryMeHTa
¢dbyHKINY; criocoOwl 3aaanus pyHKImH. DopMyIHpOBaTh ONpeIeeH s : 001aCcTH ONpeIeIeHUsI
(dhyakMy, 001acTy 3HaYeHUH YHKIHA, TpapuKa GYHKINA, INHEHHON (GYHKIIUA, TPIMOM
MPONIOPIIMOHATBHOCTH.

Buiuucnsaime 3Ha4eHue QYHKIMU 110 331aHHOMY 3HaueHUI0 apryMenTa. CoCTaBiIsATh TaOINIIbI
3HaueHuil pyakuuu. Ctpouts rpaduk QyHKIUH, 3a1aHHOH TabauuHo. [1o rpaduky dyHkuum,
SIBIISTIOILIECHCS] MOJIEJIBIO PEAIBHOTO TPOLIECCa, ONPEAEIIITh XapaKTEPUCTHKH 3TOr0 Ipolecca.
Crpouts rpaduk auHEHON QYHKINN U TPSIMON TPOTOPIHOHATEHOCTH. ONUCHIBATH CBOWCTBA
3TUX (QYHKITHHA

Ilpuobpemams ONBIT BeJIEHUSI KOHCTPYKTUBHOTO JIMAJIOTA U B3aUMOJICUCTBUS C
IpyruMy 0O0YyYarOIIUMUCS B XOJ€ MPUMEHIEMBIX Ha YPOKE MHTEJUICKTYAIbHBIX UTD, ;
TUAKTUYECKOTO TeaTpa, MUCKYCCHU, TPYNIOBOM paOOThI MU pabOTHI B mapax

Cuctembl TUHEHHBIX
YpPaBHEHUU C IBYMsI
MIEPEMEHHBIMU

18

IIpueooums npumepwl. ypaBHEHUS C IByMsI IEPEMEHHBIMH; THHEHHOTO YPaBHEHHUS C IBYMS
[IEPEMEHHBIMH; CUCTEMBI IBYX JIMHEWHBIX YPaBHEHHUH C IBYMS IEPEMEHHBIMU; PEAJIbHBIX
MIPOLIECCOB, AJI1 KOTOPBIX YPaBHEHHUE C ABYMS NEPEMEHHBIMU HJIM CCTEMA YPaBHEHHH C IByMsI
[IEPEMEHHBIMH SBIISIOTCS MAaTEMAaTHIECKUMHU MOJIEIISIMHU.

Onpenendars, SBISETCS JIM TIapa YHCEN PelIeHHEeM JaHHOTO YPaBHEHHS C ABYMS TIepEMEHHBIMHU.
Dopmyruposams.:

onpeodenieHus: pelieHns] ypaBHEHHS C ABYMS IIepEMEHHBIMU; YTO 3HAUUT PEIIUTh YPaBHEHHE C
JBYMSI IIEpPEeMEHHBIMI;, Tparika ypaBHEHUS C ABYMS IEPEMEHHBIMHU; JIMHEHHOTO YpaBHEHUS C
JBYMsI IEPEMEHHBIMH; PELLIEHUS CHCTEMBI YPaBHEHHM C ABYMS IEPEMEHHBIMU;

ceolicmea ypaBHEHUHN C IByMsI IEPEMEHHBIMH.

Onucvieamy: CBOWCTBA TpadyKa JIHHEHHOTO YpaBHEHHUS B 3aBUCUMOCTH OT 3HAUCHHUN
KOd(QPHUINEHTOB, TpaQUUECKU METOJI PEIICHHUs CUCTEMBI IBYX YPaBHEHHH C IByMS




[IEPEMEHHBIMHU, METOJ] TTOJICTAHOBKH U METOJ| CJIOKEHUS LIS PELICHUS CUCTEMBbI ABYX JIMHEHHbBIX
YpaBHEHUH C IBYMS IEPEMEHHBIMH.

Cmpoumps rpaduK TUHEHHOTO YpaBHEHHS C IByMs IepEMEHHBIMU. PeraTh cucTeMsl AByX
JINHEUHBIX YpaBHEHUH C JByMs IEPEMEHHBIMU.

Pewams TekcToOBBIE 3a/1a4H, B KOTOPBIX CUCTEMA ABYX JINHEWHBIX YPAaBHEHUH C ABYMsI
[IEPEMEHHBIMH SBJISIETCSI MAaTEMaTUYECKOW MOJIENbIO PEaJIbHOTO MPoLiecca, U HHTEPIPETUPOBATh
pe3yNbTaT pelIeHUs] CUCTEMBI

5
Cobnrooams Ha Ypoke obujenpuHsmvle HOPMbl NOGEOeHUs, Npasulad O0OWeHUs Co
ToBTopene i cmapuumu (nedafoeuquKuMu pabomuukamu) u CeepCMHUKamu (00yu4arowumMucs),
CHCTEMATH3AS 6 NPUHYUNDBL Y4eOHOU OUCYUNTUHBL U camoopeanusayuu. )
Ipuobpemams coyuanbHO 3HAYUUMDIL ONBLIM COMPYOHULECMBA U 83AUMHOU NOMOWU 8
y4eOHOT0 MaTepuana
Xooe weghcmea MOMUBUPOBAHHBIX U  IPYOUPOBAHHLIX — 0OYUAIOWUXCA HAO  UX
HeyCcnesaouwumu 00HOKIACCHUKAMU
6 VITOrOBBI KOHTPOITH 1 1
7 8
8 Bcero :
IIpumepHoe TeMaTHYecKOe MJIAaHMPOBaHue. Ayireopa. 8 kiace
(3 gaca B Henemto, Bcero 102 yaca)
Ne Conepxanue KosmnuectBo XapaKkTepucTHKA OCHOBHBIX BU/I0B IeATEJIbHOCTH Y4EHHKA KoimuectBo
n/n y4eOHOro Mmarepuasa 4acoB (Ha ypoBHe y4eOHBIX AelCTBHI) KOHTPOJIbHbIX
pador
MIAH | ey
1 PanmonansHbie 44 Pacnosnasame 1esble paoOHaIbHBIC BEIPAXKCHHS, APOOHBIC PALlOHAIBHBIC BEIPAXKCHHS, 3
BBIPAYKCHHUSI [PUBOUTEH PUMEPBI TAKUX BHIPAKEHUI.

Dopmyauposamy:
onpeodeieHus: palliOHANTBHOTO BRIPAKEHUS, JOMMYCTUMbIX 3HAYEHUN TIepeMeHHOH,




TOKJIECTBEHHO PAaBHBIX BBIPAKEHUH, TOKIECTBA, PABHOCHIIBHBIX YPaBHEHHA, PAllHOHAIHFHOTO
YpaBHEHUS, CTETIEHU C HyJIEBBIM ITOKA3aTEeIeM, CTETIEHH C EJIBIM OTPHUIIATEIbHBIM MTOKA3aTeNeM,
CTaHJIaPTHOTO BHJIA YHCIIa, OOPATHOM MPOITOPIIMOHATBHOCTH,

ceoticmea: OCHOBHOE CBOMCTBO paIlMOHAIBHOMN Ap0oOH, CBOHCTBA CTEIICHH C IIEITBIM

rokasaresieM, ypaBHeHUH, QyHKIuU Y = —;
n

npaeuna: CI0XKEHUs1, BRBIYUTAHNSI, YMHOXEHHUS, IEJICHHUS Apo0eii, BO3BeICHU APOOH B CTEIICHb;
yCIIOBUE paBEHCTBA JIPOOU HYIIIO.

lokazbiéams CBONCTBA CTENIEHHU C IIEJIBIM [TOKA3aTEJIEM.

Onucvieams TpadUIecKuii METOJT pellIeHns ypaBHEHUH ¢ OTHOW ITepeMEHHOM.

Ilpumenams OCHOBHOE CBOWCTBO PAIlMOHATBHOMN JIPOOH TS COKPAICHHS U IPeoOpa3oBaHUS
npoo6eii. [IpuBoauTsk ApoOU K HOBOMY (00IIeMy) 3HaMeHaTel0. HaxomuTh cymMMy, pa3HOCTb,
MPOU3BEACHUE U YACTHOE [Ip06el‘/'1. BLIoOnHATE TOXIECTBEHHEIE Hp606pa30BaHI/ISI
PalMOHATIBHBIX BBIPAKECHUH.

Pewamp ypaBHEHMsI ¢ IEpEeMEHHON B 3HAMEHATEJIe IPOOH.

Tlpumensmy CBOWCTBA CTETICHH C LIEJIBIM MTOKa3aTeNeM JUIS IpeoOpa3oBaHus BBIPAKEHHH.
3anucvigamb yncna B CTAHAAPTHOM BUJIE.

Bvinoaname ocTpoeHue U uyrenue rpaduka pyHkoun Y = —
n

Yemanaenueams 10BEpUTENbHBIE OTHOLICHHS C YYUTEIEM U OJHOKIACCHUKAMH,
CMOCOOCTBYIOIIMMHU AaKTHBM3ALMU IO3HABATENbHOMN EATETbHOCTH.
Ilpuobpemams counaabHO 3HAYUMBIM ONBIT COTPYJHUYECTBA U B3aMMHON MOMOUIU B
xoJne medcrTBa  MOTHUBUPOBAHHBIX M 3PYAMPOBAHHBIX OOydYaIOUIMXCS Hal MX
HEYCIEBAIOIIUMHU OJIHOKIACCHUKaMH

KBanparHbie KOpHU.
JlericTBUTEIbHBIC YHCIIa

25

Onucvieamn: TIOHITHE MHOXXCCTBA, 3JICMCHTAa MHO>KCCTBaA, CITOCOOBI 3aJJaHus MHOXKCCTB,
MHOXECTBO HAaTYpaJIbHBIX YHUCEJI, MHOXKECTBO HEJIBIX YHNCCII, MHOXXECTBO pallMOHAJIIBHBIX YHUCECII,
MHOXECTBO ACHCTBUTEIIHFHBIX YUCEI U CBSA3HU MCIKAY 3TUMHU YUCIIOBBIMU MHOKECTBAMU,; CBA3b
MCXKAY OCCKOHEUHBIMHU JACCATUYHBIMU ,I[pO6$IMI/I " pallMOHAJIbHBIMU, UppallMOHAJIbHBIMU
YUCJIaMH.

Pacnosnasamo palOHAJIbHBIC U UPPALTUOHAJILHBIC YHCJIA. HpI/IBOZLI/ITB MMPUMCPHI pallMOHAJILHBIX




YHCeN M HPPALNOHATIHHBIX YHCET.

3anucwvigame ¢ moMomIpI0 GOPMYIT CBOWCTBA NEHCTBHUH C AEHCTBUTEILHBIME YHCIAMHU.
Dopmynuposams:

onpeodeneHus: KBAAPATHOTO KOPHS U3 YKCIa, apr(hMETHIECKOTO KBaApaTHOTO KOPHS U3 YHCIIa,
PaBHBIX MHOXKECTB, IOJIMHOXXECTBA, TIEPECEUCHNST MHOXKECTB, 00heTMHEHNS MHO)KECTB;

ceoticmea: GyHKIHAN Y = X%, apu)METHYECKOro KBaPaTHOro KOPHSL, byHKIHMH Y = /X .
Hoxazvigams cBOCTBa apu(hMETHYECKOTO KBaIPaTHOTO KOPHSL.

Cmpoums rpaduxy GyHkimit y = X’ u Y = \/; .

[TpumeHsTH OHSTHE apUPMETHIESCKOTO KBaJPATHOTO KOPHS JIJIsl BRIYUCICHHS 3HAUCHUH
BBIPaKCHUM.

Ynpowame Belpaxenus. Pemats ypaBHeHusi. CpaBHUBATh 3HAYCHHUS BbIPAXKCHUM. BBITONHSTH
npeoOpa3oBaHKe BBIPAKECHUH C MPUMEHEHUEM BBIHECCHHST MHOXKUTEIS H3-110]] 3HaKa KOPHS,
BHECCHHE MHOXHUTEJIS [10]] 3HAK KOPHS. BBIONMHATE OCBOOOXKICHHE OT HPPAIIHOHATIBHOCTH B
3HaMeHaTeJIe IpoOy, aHANK3 COOTHOLECHUH MEXy YHCIOBBIMU MHOKECTBAMH M UX 3J€MEHTaMU

KBanpaTHble ypaBHeHUs

26

Pacnosnasams v IpUBOAUTH IPUMEPHI KBAJPATHBIX YPaBHEHUH Pa3IUYHBIX BUAOB (TIOTHBIX,
HETOJHBIX, TPUBEIEHHBIX ), KBaIPATHBIX TPEXWICHOB.

Onucvigams B 00IIEM BUJIC PELICHUE HEMOIHBIX KBAIPATHBIX YPaBHEHUH.

Dopmyauposamy:

onpeodeeHus: ypaBHEHUS TIEPBOI CTENEHH, KBaIPaTHOTO YPaBHEHUS; KBaJIpaTHOTO TpEXWIIeHa,
JTUCKPUMHMHAHTA KBaAPAaTHOTO YpaBHEHHS

Y KBaJ[paTHOTO TPEXWIIEHA, KOPHSI KBaIPATHOTO TPEXUWICHA; OMKBAIPATHOTO YPaBHEHHUS,
c60licmea KBapaTHOTO TPEXUJICHA;

meopemy Bueta u o0paTHyIo el Teopemy.

3anucvisams 1 foKa3bIBaTh (POpMyITy KOpHEH KBagpaTHOro ypaBHeHus. VccrnenoBarb
KOJIMYECTBO KOPHEN KBaJpaTHOTO YPAaBHEHUS B 3aBUCUMOCTH OT 3HaKa €ro JUCKPUMUHAHTA.
Lokasvieams meopemvol: Buera (IpssMyro 1 00paTHYIO), O pa3JIOKEHUH KBaIPATHOTO TPEXUWIIEHA
Ha MHOXHTEJH, O CBOMCTBE KBAAPATHOTO TPEXUIEHA C OTPHUIIATENHHBIM TUCKPIMHHAHTOM.
Onucvieams Ha IPUMEPAX METOJT 3aMEHBI IEPEMEHHON JJIs pELICHNs yPaBHEHUI.

HaxoOdumb KOpHH KBapaTHBIX YpaBHEHUH Pa3NuYHBIX BUAOB. [IpuMensaTs Teopemy Buera u
o0OpaTHyIo eif TeopeMy. BHIMONMHATE pa3iiokeHne KBaApaTHOTO TPEXUIIEHa HA MHOKHTEIIH.
Haxoauts KopHHM ypaBHEHHI, KOTOpBIE CBOJATCS K KBaApaTHbIM. COCTaBIIATh KBaJlpaTHbIE
YPaBHEHUS U YPaBHEHUS, CBOSAIINECS K KBaAPATHBIM, SIBJISIFOIINECS MAaTEMATHIECKHUMHU
MOJIETISIMH PEANTbHBIX CUTYaIHi

TToBTOpEHUE
Y CUCTEMAaTH3aLMSI
y4ebHOro MaTepuaa

Bcero :

102




IIpumepHoe TeMaTHYecKOe MJIAHMPOBaHue. Aiiredpa. 9 kiace

(3 gaca B Henemo, Bcero 102 yaca)

Ne
n/n

Conep:xkanue
yueOHOro MaTepuajia

KoanuecTtBo
4acoB

IJIaH

pakr

XapaKkTepuCcTHKA OCHOBHBIX BH/I0B [1eAITeJIbHOCTH YYeHNKA
(Ha ypoBHe y4eOHBIX AelCTBHI)

KoanuectBo
KOHTPOJIbHBIX
pador




HepasenctBa

20

Pacnosnasame 1 IpUBOINTH IIPUMEPHI YUCIOBBIX HEPABEHCTB, HEPABEHCTB C IIEPEMEHHBIMH,
JIMHEMHBIX HEPABEHCTB C OJHOM NEPEMEHHOMN, TBOMHBIX HEPABEHCTB.

Dopmynuposamu:

onpeodenenus: CPaBHEHNUS JIBYX YHCET, PEIICHHUs HEPAaBeHCTBA C OJHON IEPEMEHHOI],
PaBHOCHJIBHBIX HEPABEHCTB, PELLICHHUS CUCTEMbI HEPABEHCTB C OAHOM NEpEeMEeHHOMH, 00IacTu
OTIpeICTICHHSI BBIPAKEHHUS;

€601icmea YUCIOBBIX HEPABEHCTB, CJIOXKEHHS U YMHO)KEHHUS YHCIOBBIX HEPABEHCTB
Hoxa3vieamy: CBONCTBA YHCIIOBBIX HEPABEHCTB, TEOPEMBI O CIIOKEHUH U YMHO)KEHHH YHCIIOBBIX
HEpaBEHCTB.

Pewame nuHeliHble HepaBEHCTBA. 3alKChIBaTh PELLIEHHUS HEPABEHCTB U UX CUCTEM B BUJIE
YHCJIOBBIX IPOMEKYTKOB, 00BEIUHEHUS, IEPECCUCHHS YUCIOBBIX IPOMEXYTKOB. PemaTh
CUCTEMY HEpaBEHCTB C OJIHO nepeMeHHoi. OTleHnBaTh 3HaYeHHe BhIpakeHus. 1300paxkaTs Ha
KOOPJAMHATHOH NPSIMOM 33/IaHHBIE HEPABEHCTBAMH YHCIOBBIE TPOMEKYTKU

KBangpatuunas GyHkius

38

Onucvisams ToHATHE QYHKIINH KaK MPABHUIIA, YCTAHABIUBAIOIIETO CBSA3b MEXK/LY 3JIEMEHTaMU
JIBYX MHOKECTB.

Dopmynuposams:

onpedenenusi: Hyis PyHKIMU; IPOMEKYTKOB 3HAKOIIOCTOSIHCTBA (DYHKIINH; (YHKITHH,
BO3pacTaromieii (yObIBaroleil) Ha MHOXKECTBE; KBaIpaTHYHON (yHKIMHU; KBAJPATHOTO
HEPaBEHCTBA,;

ceoticmea KBaApaTUIHON (QyHKIINY;

npasuia ocTpoeHus rpaduKoB GYHKIMH ¢ TIOMOIIBI0 ipeobpazoBanuii Buaa f(X) — f(X)+a;
f(x) — fix + a); f(X) — kf(x).

Cmpoums rpaduku QyHKIHUI ¢ oMol peodpa3oBanuii Buna f(X) — f(x) + a;

f(X) — fix + a); f(xX) — kf(x).

Cmpoumb rpaduk kBaapatuaHoit ¢pyHkuun. [1o rpaduky KBagpaTUuHOM QyHKIMH OMUCHIBATH
e€ cBOIICTBA.

Onucwvléams CXeMaTHIHOE PACTIONIOKEHHE TapaboIibl OTHOCHTEIBFHO OCH a0CIUCC B
3aBHCHMOCTH OT 3HaKa CTapuIero KodpUIMeHTa i TUCKPUMHHAHTA COOTBETCTBYIOIIETO
KBaJIPaTHOTO TPEXUIICHA.

Pewiamsp KBaipaTHBIC HEPABEHCTBA, UCIIOJIB3YS CXEMY PACIIOIOKECHUS TTapab0IIbl OTHOCHUTEIILHO
ocu abcrucc.

Onucvisams TpapUIECKUl METO PEIICHHUSI CUCTEMBI JIByX YPaBHEHHH C IBYMs [IEPEMECHHBIMH,
METOJI TIOICTAHOBKH M METO][ CJIOKEHHSI ISl PEIIEHHS CHCTEMBI IBYX YPaBHEHUIA C JIBYyMSI
HEPEMEHHBIMH, OTHO M3 KOTOPBIX HE SBIISCTCS JINHEHHBIM.

Pewamp TeKCTOBBIC 3a/1aul, B KOTOPBIX CHCTEMA BYX YPaBHCHHIA C ABYMS IEPEMEHHBIMU
SIBJIICTCS] MATEMATHYECKOU MOJICTIBIO PEAIbHOTO MPOLiecca, i HHTEPIPETUPOBATh Pe3yIbTaT
PELICHHUS CHCTEMBI




DNeMEeHThI MPUKIIATHON
MaTeMaTUKU

20

IIpusooums npumepoi:

MaTeMaTHYECKUX MOJENIEH peabHbIX CUTYaINi; MPUKIAIHBIX 33a1a9; NPUOIKEHHBIX BEINYNH;
HCTIONB30BaHUA KOMOMHATOPHBIX PABUII CYMMBI M IPOU3BECHHS; CITyYaHbIX COOBITHH,
BKJIIOYast JOCTOBEPHBIC M HEBO3MOJKHBIE COOBITHSI; OIBITOB C PABHOBEPOSTHBIMU HCXOIaMU;
MPE/ICTAaBICHNS CTATHCTHYECKUX TAHHBIX B BHUJIE TaOJIUII, THarpamMM, rpa)iKoB; UCTIOIb30BAHUS
BEPOSITHOCTHBIX CBOMCTB OKPYKAIOIIUX SIBICHHH.

Dopmynuposams:

onpedenenus: abCONMIOTHON MOTPEIIHOCTH, OTHOCUTEIBHOH MOTPEITHOCTH, JOCTOBEPHOTO
COOBITHS, HEBO3MOKHOT'O COOBITHS; KJIACCHUECKOE OIPEe/IeIeHUE BEPOSITHOCTH;

npasuna: KOMOMHATOPHOE IPABUIIO CyMMbI, KOMOMHATOPHOE MIPAaBUIIO IIPOU3BEICHUSL.
Onucvlgamp 3TaIbl PEICHHs PUKIIATHON 3aTa4H.

[MosicHATH 1 3anUCHIBATH (POPMYITY CIOKHBIX ITPOLEHTOB. [IpOBOUTE MPOIIEHTHBIE PAcYETHI C
HCTIOJIB30BAHUEM CIIOKHBIX TPOIICHTOB.

Haxooums TOYHOCTH IPHOIIHKEHUS 110 Ta0IHIle TPUOTMKEHHBIX 3HAYCHUN BEITMINHEI.
Hcnonp30Bath pazinnunbie GOPMBI 3aITHCH TPUOIIKEHHOTO 3HAUCHHS BeTHYHHBL. OIICHUBATH
npUOIMKEHHOE 3HAYCHHUE BETUUNHBI.

1Ipo600ums ONBITHL CO CIy4aliHBIMU UcXoAaMu. [10sSCHST U 3aMChIBaTh (HOPMYITY HAXOXKICHHS
Y4acTOTHI CIIy4yaitHOTO cOOBITHsI. OMHUCHIBATH CTATUCTUYECKYIO OLIEHKY BEPOSITHOCTH CIIy4aliHOTO
coObITus. HaxouTh BEPOSTHOCTH CITy4aifHOTO COOBITHS B OIBITAX C PABHOBEPOSTHEIMU
HCXOJIaMH.

Onucviéams 3TaIBl CTATUCTUYECKOTO UccienoBanus. OpopMisaTs HHPOPMALIUIO B BUAE TaOIHI
n quarpamM. V3Biekats nHGOpMAIMIO U3 TaOIHIl M tMarpaMM. HaxoauTe 1 IpuBOIUTE
MIPUMEPHI UCTIOIB30BaHMS CTATUCTUYECKUX XaPaKTEPUCTHK COBOKYITHOCTH JIaHHBIX: CpEIHEe
3Ha4YeHHUe, MOJIa, pPa3Max, MeJJiaHa BBIOOPKH

YuciaoBbie
MOCJIE€N0BATEIbHOCTH

17

Ilpusodumvs npumepwvl: MOCIENOBATEIHHOCTE; YHCIOBBIX MTOCIIEA0BATEIIEHOCTEH, B YaCTHOCTH
apuMeTHIecKol U TeOMETPHUYECKOM MPOTPECCHil; HCIIOIB30BAHUS TTOCIIE0BATEIHHOCTEH B
peaJIBHOi/‘I KHU3HU; 3aJla4, B KOTOPBIX paCcCMaTPUBAIOTCA CYMMBI C 6€CKOHCT-IHI)IM YHUCIIOM
claraeMbIX.

Onucvieamsb: IOHATHUE TIOCIIEIOBATEIBHOCTH, YWIEHA ITOCIIEI0BATEIIFHOCTH, CIOCOOBI 3aITaHUS
[IOCIIEZIOBATENHHOCTH.

Bulyucname 4ieHsl IOCIeI0BAaTENFHOCTH, 331aHHOM (hOPMYJITOH N-TO WieHa WU PEKYPPEHTHO.
Dopmynuposams:

onpeoenenust: apUPMETUIECKON IPOTPECCHH, TEOMETPHUECKON TPOTPECCHH;

C60lCMBa YWICHOB T€OMETPUICCKON U apU(PMETHUCCKOM MTPOrPECCHIA.

3aoasams apuMeTHUECKYIO M TEOMETPHUYECKYIO TIPOTPECCHH PEKYPPEHTHO.

3anucvieams 1 noacnams HopMyIIsl 00IIET0 WieHa apu(hMETHIECKOI U TeOMEeTPUIECKOI
MIPOTPECCHIL.




3anucwvigame M doxazvieams: HOPMYITBI CyMMBI N TIEPBEIX WIEHOB apu(pMEeTHIECKON U
TEOMETPHUYECKON MpoTpeccHii; (hOpMYIIbI, BEIpaXKAIOIINE CBOWCTBA WICHOB apu(hMETHIECKOH U
FeOMETPUYECKOH IIPOTPECCUN.

Buiuucnams cymmy 0€CKOHETHOH T€OMETPHUYECKON MTPOTPECCHH, Y KOTOpoH | q | < 1.
IIpencTaBnsaTs OeCKOHEUHBIC ITEPHOIUUECKHAE IPOOH B BUAC OOBIKHOBEHHBIX

ol

IToBTOpEHME

Bcero

102
















ITIpuMepHoe TeMaTHUYECKOE IJIAaHUPOBaHue. MaTemaTuka. S kiacc

(5 yacoB B Hepenmo, Bcero 170 yacon)

n/n

Conepxanue
Y4eO0HOro MmarepuaJjia

KoanuecTBO
4acoB

IJIaH

dakr

XapakTepuCcTHKA OCHOBHBIX BUJOB JIeITEJIbHOCTH YYeHHUKA
(Ha ypoBHe y4eOHBIX JeilcTBHIi)

KoaunuectBo
KOHTPOJIbHBIX
pador

Iloemopenue

Buvinonnusamo ,ZLCP'ICTBHH C HATYpaJIbHbIMH YUCJIaMU

HarypajibHble ynciia

21

Onucvleams CBOMCTBA HATYPAIBHOTO psina. UWTaTh W 3aUCHIBATh HATYpaJbHBIC YHCIIA,
CpaBHUBATbh U YIOPAA0YMBATH UX.

Pacnosnasamov Ha yepTexax, pUCyHKax, B OKPYXKAIOLIEM MUPE OTPE30K, MPAMYIO, Ty,
IUIOCKOCTh. [IpUBOIUTH IpUMEpPBI MOAIEIEH ATUX PUTYD.

Hszmepame nnuubl 0Tpe3koB. CTPOUTH OTPE3KU 3a/laHHOW AIMHBL Pemate 3amaunm Ha
HaXOXJEHUE JUIMH OTpe3KOB. BplpakaTh OJHM €IMHHUIBI JUIMH Yepe3 JIpyrue.
[TpuBOAMTH TIPUMEPHI TPUOOPOB CO MIKATIAMH.

Cmpoums Ha KOOPJMHATHOM JIydy€ TOYKY C 33JaHHOM KOOPJMHATOM, ONpeaessTh
KOOP/IMHATY TOYKH.

Cobnio0oams Ha ypoKe OOILENpUHATBIE HOPMBI MOBEACHMsS, IpaBHJa OOIIEHUS CO
CTapuIMMH (TIeJarorTH4eCKUMH  pabOTHUKAMHU) W CBEPCTHUKaMHU (00y4aromIMMHUCH),
NPUHIUIBI Y4eOHON AUCHUILTUHBI M CAaMOOPTaHU3aLIUH.

Ilpuobpemams CcONMATBHO 3HAYMMBIA OIBIT COTPYAHWYECTBA M B3aMMHOH ITOMOIIH B
Xoje medcTBa MOTHBUPOBAHHBIX M OPYAMPOBAHHBIX OOYdYaIOUIMXCS Hal MX
HEYCIIEBAIOIINMH OJHOKIACCHUKAMH

Caoxenue u
BbIUHTAHHE
HATYPAJIBHBIX YHUCEJ

34

Dopmynuposams CBONCTBA CI0KEHUS U BRIYUTAHUS HATYPAJTBbHBIX YHCEI, 3aMTMChIBATh
9TH cBolicTBa B Buje Gpopmyd. [IpuBoAUTE MpUMEpHI YUCIOBBIX U OYKBEHHBIX
BBIpaXeHUH, popMyi. COCTABISITH YUCITOBbIE M OYKBEHHBIE BHIPAKEHUS TIO YCIOBHIO
3aiauu. PemaTe ypaBHEHUS! HA OCHOBAaHUH 3aBUCUMOCTEN MEXKy KOMIIOHEHTaMH
JNIEUCTBUM CI0KEHUS Y BRIYUTAHU. PelaTs, TEKCTOBRIE 3a1aUH C IIOMOIIBIO
COCTABJICHMS YPABHECHHUM.

Pacnosnasame Ha yepTexkax U puUCyHKaxX yriibl, MHOTOYTOJIbHUKH, B YACTHOCTH
TPEYroJIbHUKHU, TPSIMOYTOJIbHUKHU. Pacrio3HaBaTh B OKPY’KaroIeM MUPE MOJEIIH 3TUX

buryp.




C nomouipIo TpaHCIOPTUPA U3MEPATH I'PAAYCHBIE MEPHI YIJIOB, CTPOUTD YIJIbl 3aJaHHOM
IpagyCHOI MepBhl, CTPOUTH OUCCEKTPHUCY AaHHOTO yria. KinaccuguuupoBaTh yIiibl.
KnaccuuupoBaTs TpeyroJbHUKH 110 KOJMYECTBY PABHBIX CTOPOH U 110 BHJIAM UX
yraoB. OnuceIBaTh CBOMCTBA MPSMOYTOJIbHUKA.

Haxooums ¢ nmomomipto opMys mepuMeTphl NPSIMOYToJIbHUKA U KBapara. Pemars
3a/1a4M Ha HaXOXKJECHUE NIEPUMETPOB MPSMOYTOJIbHUKA U KBAJPATa, IPAyCHON MEpPbI
YTJIOB.

Cmpoumb TOTUYECKYIO LIETIOYKY PACCYKIEHUM, COTIOCTABIIATD MMOIYyYEHHBIN pe3ybTar
C YCJIOBUEM 3aJ]auH.

Pacnosnasams Qurypsl, uMerolue ocb CAMMETPUN

IIpuobpemams ONBIT BEIEHHSI KOHCTPYKTUBHOTO JUAJIOTa U B3aUMOJICHCTBHS C
IpyruMu 0Oy4aroImUMUCs B XOJ€ MPUMEHSIEMbIX Ha YPOKE MHTEJUICKTYAIbHBIX UTD, ;
TMIAaKTHYECKOTO TeaTpa, AWCKYCCUH, TPYIIIOBOW padOTHI MM PabOTHI B Tapax

YMHO:KeHHue U JejIeHue
HATYPAJbHBbIX YHCEJ
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Dopmynuposams CBOWCTBA YMHOXKECHHUS U JICIICHUS] HATYPAIbHBIX YHCEIl, 3aIHChIBAThH
9TH cBOMCTBa B Buje Gpopmyd. PemaTs ypaBHEHUS HA OCHOBAHUU 3aBHCUMOCTEH MEXIY
KOMITOHEHTaMU apU(PMETUUYECKUX JIEHCTBUM.

Haxooums ocTaTok npu JAeIeHNH HaTypaibHbIX unceln. [1o 3a1aHHOMY OCHOBaHUIO U
MOKA3aTeI0 CTENIEHN HAaXOAUTh 3HAUCHHE CTETIEH! YUCIIa.

HaxoauTh minomaay npsMoyroibHIKa U KBaJparta ¢ moMoibio Gpopmyn. Beipaxkats
OJTHY €JIMHHUIIBI TUTOIIA/IN Yepe3 IpyTHue.

Pacnosnasams Ha yepTexkax U pUCYHKaX MPSMOYTOJIbHBINA apauieenune1, TupaMuy.
Pacnio3naBaTh B OKpyXarolieM MUPE MOJAETHU 3TUX QUTyp.

N306paxaTs pa3BEPTKH MPSIMOYTOIBHOTO MapauIeNenue/1a U THPaMUIbL.

Haxooumwb 005EMBI IPSMOYTOIHFHOTO MapaJUIeNIeTUIEIa U Ky0a C TOMOIILI0 (POopMYyIL.
Bripaxkats oiHu enuHUIBI 00BEMA Uepe3 ApyTrue.

Pewamb koMOWHATOPHBIE 33]]a9H C TIOMOIIBIO ITepedopa BapHUaHTOB

Cobniooams Ha ypoke oOWenpuHAmvle HOPMbl NOBEOeHUs, NpPAuUlad O0OWeHUs CO
cmapuwumu  (neda2ocuteckumu paboOmHUKamu) U C8epCMHUKAMU (00YHaAOWUMUCT),
NPUHYUNBL Y4eOHOU OUCYUNTUHBL U CAMOOP2SAHUZAYUL.

Ilpuobpemams coyuanbHo 3HAYUMBIL ONLIM COMPYOHUYECMBA U B3AUMHOU NOMOWU 8
xo0e wegcmea MOMUBUPOBAHHLIX U IPYOUPOBAHHBIX — 00YYAIOWUXCA HAOD  UX
HeycnesanuwumMu 0OHOKIACCHUKAMU

OO0LIKHOBEHHEIE

17

Pacnosnasams 00bIKHOBEHHYIO 1p00b, TPABHIIbHBIE U HEMPABHIbHBIE TpOOH,




aApoou

CMEIIaHHbIEC YHCTIA.
YuTath 1 3aIMCHIBaTh OOBIKHOBEHHBIE IPOOH, CMeIIaHHbIe yncia. CpaBHUBATD
OOBIKHOBEHHEIE Z[pO6I/I C paBHbBIMH 3HAMCHATCIISIMU. CKJIa[[BIBaTB X BBIYHUTATh
OOBIKHOBEHHBIE IPOOH C paBHBIMU 3HaMeHaTesIMu. [IpeoOpa3oBhIBaTh HEMIPABUIIEHYIO
IpoOb B CMEUIAHHOE YHCII0, CMELIAHHOE YHCIIO B HEMPABUIIBHYIO IpO0b. YMETh
3aICHIBATh PE3YyIbTAT JENCHHUS IBYX HATYPAIbHBIX YUCET B BU/IE OOBIKHOBEHHOM
npodu

IIpuobpemams ONIBIT BEICHUS KOHCTPYKTUBHOTO JHAJOTa M B3aUMOICHUCTBHUS C
OPYTUMHU 00Yy4YarOIMMUCS B XOJ€ MPUMEHSIEMbIX Ha YPOKE MHTEJUIEKTYAJIbHBIX UTD, ;
JIMJAKTUYECKOTO TeaTpa, JAWUCKYCCHM, IPYNIOBOH pabdOTHI MM PabOTHI B Mapax

6 JecAaTU4HbIE IPOOH Pacnosnasams, unTtaTh U 3aNUCHIBATh JeCATUUHbIE 1poOu. Ha3piBaTh pa3psiibl 3
JIECATUYHBIX 3HAKOB B 3allUCH JIECATUYHBIX Jpobeii. CpaBHUBATh JeCATUYHBIE APOOH.
OKpyrsITh JEeCATUYHbIE IPOOU U HaTypabHbIE YUCIa. BBITOIHATD NPUKUAKY
pe3yabTaTOB BHIYMCIIEHUH. BBINOIHATE apupMeTHuecke eicTBUS Hal 1eCATUUHBIMU
50 IpOOsIMHU.
Haxooums cpennee apupmMeTnyeckoe HECKOJIBKHUX uncell. [IpuBoguTh mpuMepsl
CPEIHUX 3HAUEHUI BEJIMYUHBL. Pa3bsiCHATH, UTO TaKOe «OAUH MpoueHT». [IpencraBisTs
MIPOLICHTHI B BUJIE JIECATUYHBIX ApoOeil U AecATUUHBIE APOOH B BUJE MPOLIEHTOB.
HaxoauTh NpoueHT oT yKciia ¥ YUCiIo IO €ro NpoleHTam
7 IToBTOpEeHuE N 1
cUCTeMaTH3alus IIpuobpemams ONBIT BeEHUS KOHCTPYKTUBHOTO JUAJIOra U B3aUMOJAECHCTBHUS C
y4eOHOro MaTepuasa 12 JIPYTUMH OOYUaIOIIMMHUCS B XOJI€ MPUMEHAEMBIX Ha YPOKE MHTEIUIEKTYalbHbIX UTD, ;
JTUIAKTUYECKOT O TeaTpa, AMCKYCCUM, TpynmoBoi paOoThl WK paboThl B apax
Bcero : 170 11
HpnMepnoe TEMATHYCCKOC IVIAHUPOBAHHC. MareMaTHnKa. 6 Kj1ace
(5 wacos B Hepenmo, Bcero 170 yacon)
Ne Conep:xkanue KoauuecTBo XapakTepucTHKA OCHOBHBIX BU/IOB 1€eSITEJIbHOCTH YYeHUKA KoauuecTBo
n/n y4eOHOro MaTepuasa 4acoB (Ha ypoBHe y4eOHBIX AelCTBHI) KOHTPOJIbHBIX

padort




IJIaH

pakr

HenumocTts uncen

17

Dopmynuposams ONpPENEIECHUS TOHATHIA: AETUTENb, KPAaTHOE, IPOCTOE YUCIIO,
COCTaBHOE YHUCIIO, OOINIA ACTUTEIh, HAMOOJIBIINN OOIIUI IECTUTENb, B3AUMHO IPOCTHIC
qrcia, o0Iiee KpaTHoe, HauMeHbIee 0011Iee KpaTHOE U MPU3HAKK JEIMMOCTH Ha 2, Ha
3,Ha5,Ha9, Ha 10.

Onucwieams TipaBuiIa HaxXoXkAeHHs HanOombinero oomero aenutens (HOJ),
HauMeHbIiero oomniero kparHoro (HOK) HeCcKoMbKUX YUCe, pa3ioKeHUs] HATypalIbHOTO
9HClia Ha MPOCTHIE MHOXHUTEIN

Cobnrooams Ha Ypoke obujenpuHsmvle HOPMbl NOBEOeHUs, Npasula O0OWeHUs Co
cmapuwumu  (neda2oeutecKkumu paboOmHUKamu) U CceepCmuuUKamu (00yuaowumucs),
NPUHYUNBL Y4eOHOU OUCYUNTUHBL U CAMOOPESAHUZAYUL.

Ipuobpemams coyuanbHO 3HAUUMBIL ONBLIM COMPYOHULECMBA U 63AUMHOU NOMOWU 8
Xooe weghcmea MOMUBUPOBAHHBIX U  IPYOUPOBAHHLIX — OOYUAIOWUXCA HAO  UX
HeyCcnesaouwumu 00OHOKIACCHUKAMU

OOBIKHOBEHHBIE IpOOH

38

Dopmynuposams ONPENEICHUS TOHATHI: HECOKpaTUMas ApoOk, OOl 3HaAMEHATEIh
IBYX Apo0eit, B3aMMHO 0OpaTHbIe yKcia. [[puMeHsTh OCHOBHOE CBOMCTBO IPOOH st
cokpartienus apooeit. [IpuBoauTes qpodu Kk HOBOMY 3HameHaTen0. CpaBHUBATh
OOBIKHOBEHHBIE APOOU. BBIMONHATE apudMeTHUecKre AeHCTBUS HaJl OOBIKHOBEHHBIMH
IpoOsIMHU.

HaxomuTh 1po0k OT YKcia ¥ YUCIO MO 33JJaHHOMY 3HAYEHUIO €T0 JPOOH.
[TpeobOpazoBbIBaTh OOBIKHOBEHHBIE APOOH B AecaTHUHbIE. HaxoauTh AecsaTuaHOe
npubInMxKeHne 0OBIKHOBEHHOM podu

IIpuobpemams ONBIT BeJEHUS KOHCTPYKTUBHOTO JUAJIOra U B3aUMOJAECHCTBHUS C
OpyrUMU 0O0YyYarOIUMUCS B XOJ€ MPUMEHIEMBIX Ha YPOKE MHTEJUICKTYAIbHBIX UTD, ;
JMIAKTUYECKOT 0 TeaTrpa, AMCKYCCUM, rpynnoBoi paOoThl WK paboThl B Mapax

OTHOLIEHNUS U
MIPOTIOPITUH

28

Dopmynuposams ONPEACICHUS TOHATUI: OTHOLIEHUE, IIPOIIOPLIMS, IPOLEHTHOE
OTHOIIEHHE JABYX YHCEI, MPSIMO MPOMOPLHOHANIbHBIE U 00paTHO MPONOPIMOHATIbHBIE
BeJINYUHBL. [IpUMEHATH OCHOBHOE CBOMCTBO OTHOLIEHUS U OCHOBHOE CBOWCTBO
npornopund. IIpuBoAUTE MPUMEPHI U ONMCBIBATH CBOMCTBA BEJIUYHH, HAXOSAIINXCS B
psIMOit 1 00paTHON MPONOPLUOHATBHBIX 3aBUCUMOCTSIX. HaxoquTh mporeHTHoe
OTHOIIICHHE ABYX 4ncelN. [IennTh YucI0 Ha IPONOPLIUOHAIbHBIC YACTH.

3anuceieams ¢ IOMOIBIO OYKB OCHOBHBIE CBOMCTBA IPOOU, OTHOLIEHUS, IPOIIOPIHH.
Ananusuposams THPOPMALIUIO, IPEACTABIECHHYIO




B BHJIE CTOJIOYATHIX M KPYTrOBBIX Auarpamm. [IpencraBisaTs mHPOpMAIIIO B BUIC
CTOJIOUYATBIX M KPYTOBBIX JHAarpamm.

Ilpusooums puUMeEpHI CIyJaHBIX cOOBITHI. HaxoMuTh BEPOATHOCTD CITYYaitHOTO
COOBITHS B OMBITAX

C PaBHOBO3MO>KHBIMH HCXOJIaMHU.

Pacnosnasams Ha yepTekax U pUCYHKAX OKPYKHOCTh, KPYT, IMJIMHJP, KOHYC, cdepy,
map W UX JJIEMEHTH. Pacro3HaBaTh B OKPYXalOMIeM MHPE MOJEIH 3TUX (uryp.
Ctpouth C TOMONIIBIO LHPKYJIS OKPYXXHOCTh 3aJaHHOTrO paauyca. HW3o00paxkaTh
pa3BEPTKU MWIMHIPA U KOHYyca. Ha3piBaTh mpuOmmkEHHOE 3HaYeHE yuciia. Haxoauts ¢
MOMOIIBI0 (POPMYIT JJIUHY OKPY>KHOCTH, TUIOHIA/Ib Kpyra

Cobnrooams Ha ypoke o0OWenpuHsmble HOPMbL NOBEOeHUs, NpaAsUld OOWeEeHUs CO
cmapuiumu  (nedazocuteckumy paboOmHUKamu) U ceepCmHuKamu (00y4aroumumucs),
NPUHYUNBL Y4EOHOU OUCYUNIUHBL U CAMOOP2AHUZAYUU.

Ilpuobpemams coyuanbHO 3HAYUMBIL ONBIM COMPYOHUYUECMBA U B3AUMHOU NOMOWU 8
Xooe wegpcmea MOMUBUPOBAHHBIX U  IPYOUPOBAHHBIX — 00YUAIOWUXCA HAO  UX
Heycnesanuumu 00OHOKIACCHUKAMU

Parmmonanpubeie yucia

70

IIpusooums IprUMephl UCTIOIB30BAHUS MTOJIOKUTETHHBIX M OTPULIATENBHBIX YHCET.
dopMynHpOBaTh OMPeIeNIEHNE KOOPAUHATHON MPpsiMoit. CTpOUTHh Ha KOOPAMHATHOM
MpsIMOM TOUKY C 3aJJaHHOM KOOPJIMHATOM, ONPEAENIATh KOOPANHATY TOUKH.
Xapakmepuzoeams MHOXKECTBO 1ENbIX Yrcesl. OOBSCHATH MOHATHE MHOXKECTBA
palMOHANBHBIX YHCEIL.

Dopmynuposams onpesieIeHHe MOy ynuciaa. HaxoauTe MOy yncia.

CpasHusams paniioHaNbHBIE YncIa. BRIMOMHATE apudmeTnueckue AeicTBUS HaT
palnMoHaIBHBIMH YHCIIAMU. 3aMMCHIBATh CBOMCTBA apU(PMETHIECKUX TCUCTBUI HaT
paloHaIbHBIMU YrcaMu B Bue Gopmyn. HazpiBaTe K03 duimeHT 6ykBeHHOTO
BBIpQKCHHUSI.

Ilpumensims CBOMCTBA NP PEILIECHUN YPABHEHHI. PeliaTh TEKCTOBBIE 3aa4H C
MOMOIIBIO YPABHEHHUI.

Pacnosnasams Ha yepTexkax U puCyHKax NEPHEHAUKYIISAPHBIE U MapaulelibHbIE IPSIMBIE,
(burypsl, IMEIOIIKNE OCb CHMMETPHH, LIEHTP CUMMETPHUH. YKa3bIBaTh B OKPYXKAIOIIEM
MUpe MoAeNH 3TUX Guryp. PopMynupoBaTh onpeaeeHue MeprIeHANKYIIPHBIX MPSIMBIX
U THapajuienbHbIX IPsAMbIX. CTPOUTH C MOMOLIBIO YTOJIbHUKA MEPIIEHINKYIISPHBIE
MpsIMbIE U TIapaJUIeNIbHBIE MIPSIMBIE.

Ob6vscHAmMb» M WLTIOCTPUPOBATH MOHITHE KOOPAWHATHOM muiockocTu. CTpOUTh Ha




KOOPJAMHATHOM ITUIOCKOCTH TOUYKH € 3aJaHHBIMU KOOPAMHATAMU, ONIPEAEIATh
KOOpJIUHATHI TOYEK Ha MII0cKoCcTU. CTPOUTH OTIeNIbHbIE IrPa KU 3aBUCUMOCTEN MEXKITY
BEJIMYMHAMU IO TOYKaM. AHATU3UPOBATh rpauKy 3aBUCUMOCTEH MEXy BETUYMHAMU
(paccTosiHUe, BpeMs, TeMIepaTypa u T. I1.)

IIpuobpemams ONBIT BEICHHUSI KOHCTPYKTUBHOTO JUANIOTa U B3aUMOJICHCTBHSA C
OpyruMy 00y4aroIMMUCS B XOJ€ MPUMEHSIEMbIX Ha YPOKE MHTEJUIEKTYaIbHbBIX UTD, ;
JMJIAKTUYECKOT 0 TeaTrpa, AMCKYCCUM, rpynnoBod paboThl Wi pabOThI B apax

5 [ToBTOpeHue n 17 1
cucTeMaTHU3aLus Cobnrooams Ha ypoke O0OWenpuHsmble HOPMbL NOBEOeHUs, NpAsUld OOWEeHUs CO
y4e6HOro MaTepuana cmapuiumu  (nedazocuteckumy paboOmHuKamu) U ceepCmHuKamu (00y4aroumumucs),
NPUHYUNBL Y4eOHOU OUCYUNTUHBL U CAMOOPSAHUZAYUU.
Ilpuobpemams CoyuanbHO 3HAUUMbIL ONLIM COMPYOHULECMBA U 63AUMHOU NOMOWU 8
xo0e wegcmea MOMUBUPOBAHHLIX U IPYOUPOBAHHBIX — 0OVUAIOWUXCA HAO  UX
HeyCcnesaouumu 00HOKIACCHUKAMU
6 Bcero : 170 12
IIpuMepHOe TeMaTHUYeCKOe IVIAHUPOBaHMe. Ajredpa. / Kiacc
(3 yaca B Henemto, Bcero 102 yaca)
Ne Coaepxanue KonunyectBo XapaKTepucTHKA OCHOBHBIX BU/0B AeATEJIbHOCTH YYeHHKA KonunyectBo
n/n y4eOHOro marepuaja 4acoB (Ha ypoBHe y4eOHBbIX JeliCTBUI) KOHTPOJIbHBIX
pador
MIAH | ey
1 JInHenHoe ypaBHEHHUE C Pacnosnasams 4ncnoBbie BBIpaXKEHUS U BRIPAXKEHUS C IEPEMEHHBIMU, JIMHEHHBIE YpPAaBHEHUSI. 1
OJIHO} TTepeMEHHO [IpuBOaUTH IPUMEPHI BBIPAKEHUH C IEPEMEHHBIMHY, TUHEWHBIX YpaBHEHUH. COCTaBIATH
BBIpOKCHHE C TIEPEMEHHBIMH I10 YCIIOBHIO 3a7a9d. BRITIOHATE MpeoOpa30BaHus BEIPAKCHUMN:
15 MIPUBOANTH MOJOOHBIC cllaracMble, PACKPHIBATh CKOOKH. HaxomnTh 3HaUEHNE BRIPAKEHUS C

MIEPEMEHHBIMH TTPH 33JJaHHBIX 3HAYCHUIX TIepeMeHHbIX. KiaccudumupoBats anredpandeckue
BbIpakeHUsI. ONUCHIBATH LENbIC BEIPAXKEHUS.

Dopmyruposams ONpeneIcHNE TNHEHHOTO ypaBHEHMsI. PemaTs InHeiHOe ypaBHEHHE B 00IIIEeM
Buje. UHTepnpeTupoBaTh ypaBHEHUE KaK MATEMAaTUYECKYIO MOJICNb PeaIbHON CUTYallUU.




OnuceIBaTh CXEMy pelieHus] TEKCTOBOW 3aJauu, PUMEHSITH €€ /IS pelIeHns 3a1ad

I_IeJ'IHe BBIPAKCHHA

50

Dopmyauposamy:

onpeodenienust: TOXISCTBCHHO PaBHBIX BBIPAXKCHHH, TOXK/IECTBA, CTENICHH C HATYPAIbHBIM
HoKa3areseM, OHOWICHA, CTAHAAPTHOrO BHA OAHOWICHA, KO3 HIMEHTa OMHOYICHA, CTEIICHH
OJIHOYJICHA, MHOTOYJICHA, CTETICHH MHOTOICHA,

€60licMea: CTETICHH C HATYPAIBHBIM MTOKA3aTesIeM, 3HaKa CTEIICHH;

npasuaa: A0Ka3aTebCTBA TOXKAECTB, YMHOKEHHUS OHOWICHA Ha MHOTOWICH, YMHOKEHHUSI
MHOTOYJICHOB.

Jloka3zvléams CBOMCTBA CTEIIEHU C HATYPAIbHBIM ITOKA3aTeeM. 3aliChIBaTh U JOKA3bIBATH
(opMyIBI: IPOU3BEACHUS CyMMBI 1 Pa3HOCTH JBYX BBIPaKEHHH, pa3HOCTH KBaJpaTOB IBYX
BBIP@KEHHUH, KBa/IpaTta CyMMBbI M KBaJIpaTa Pa3sHOCTH JIBYX BBIPKEHHH, CyMMBI Ky0OB U
pasHoCTH KyOOB JIBYX BBIPaKCHHIA.

Buviuucnsame 3Ha4€HNE BBIPAYKEHUN € IEPEMEHHBIMU. [ [pUMEHSITh CBOMCTBA CTEIIEHU IS
peoOpa3oBaHusl BIpaKEHUH. BBIOIHATh YMHOKCHHE OJTHOYWICHOB M BO3BEJICHUE OJTHOWICHA

B cTereHb. [[pHBOANTE OJHOWIEH K CTAHIaPTHOMY BHIY. 3aIlMChIBATh MHOTOWICH B
CTaHIapTHOM BHUJIE, ONIPEAEIISATh CTEIIEHb MHOTOWICHA. [IpeoOpa3oBbIBaTh MPOU3BEICHHE
OAHOYJICHA U MHOT'OWICHA, CYMMBbI, pa3HOCTH, IIPOU3BCACHUA ABYX MHOI'OYJICHOB B MHOT'OYJICH.
BBIMOHATE pa3inokeHne MHOTOYICHA Ha MHOKHTENHN CIIOCOO0M BBIHECEHHsI 00IIEero
MHOXHUTEIISI 38 CKOOKH, CIIOCOOOM IPYIIUPOBKH, 10 (GOpMyIiaM COKPAIIEHHOTO YMHOKCHHS H C
[PUMEHEHHEM HECKOJIBbKHX CIIOCO00B. CoNnb30BaTh yKa3aHHbIEC IPe0Opa3oBaHus B POLECCEe
pElICHHs YPaBHEHHU, JOKAa3aTelIbCTBA YTBEPIKICHHUM, PEIICHUS TEKCTOBBIX 3a/1a4

Cobnrooams Ha ypoke o0OWenpuHsmble HOPMbL NOGEOeHUs, Npasuld OOWeHUs CO
cmapuiumu  (nedazocuteckumy paboOmHUKamu) U CceepCmHuKamu (00y4aroumumucs),
NPUHYUNBL Y4eOHOU OUCYUNIUHBL U CAMOOP2AHUZAYUU.

IIpuobpemams coyuanbHo 3HAYUMbIL ONBLIM COMPYOHUUECMBA U 83AUMHOU NOMOWU 8
Xooe wegpcmea  MOMUBUPOBAHHBIX U  IPYOUPOBAHHBLIX  OOVHAIOWUXCA HAO  UX
HeyCcnesaowumu 00HOKIACCHUKAMU

OyHKIUU

12

IIpusooums IpUMeEpHI 3aBUCUMOCTEH MEXIY BeTMUMHaMu. PasnuuaTs cpeau 3aBUCUMOCTEN
(yHKLIMOHANbHBIE 3aBUCHUMOCTH.

Onucvleams nonsAmus: 3aBUCUMOI 1 HE3aBUCUMOM NIEPEMEHHBIX, (YHKINH, apryMeHTa
¢byHKIMY; criocoObl 3aganusd GyHKIMU. POpMyYIHPOBATH ONPENETICHUS: 00JIACTH OTPECTICHU
¢yHKUuMY, 00MacTH 3HaUeHUH (QYHKUNH, rpaduka QyHKINN, TUHEHHON QyHKIMH, TPSIMOit
MPOTIOPIIMOHAIBHOCTH.

Boviuucnsaime 3Ha4eHue QYHKIMH 110 331aHHOMY 3HaUeHMIO apryMenTa. COCTaBiIATh TaOInIIbI
3HaueHuil pyakuuu. CtpouTs rpaduk QyHKIUH, 3aaaHHOH TabauyuHo. [1o rpaduky ¢pyHkuum,
SIBIISTIOLICHCS] MOJIEJIBIO PEAJIbHOT'O TPOLIECcCa, ONPEACIIITh XapaKTEPUCTHKH 3TOr0 Mpoliecca.




CrpouTts rpaduK JIMHEHHON GYHKIINA U IPSAMOU MPOMOPIIHOHATHHOCTH. ONUCHIBATH CBONWCTBA
3THX (QYHKITHHA

Ilpuobpemams onBIT BelIEHUS] KOHCTPYKTUBHOTO JIUAJIOTA U B3aUMOJICUCTBUS C
JIPYTrUMU 00YYarOUUMUCS B XO0JI€ IPUMEHSAEMbIX HA YPOKE UHTEIUIEKTYaIbHBIX UTD, ;
TUIAKTUYECKOTO TeaTpa, JTUCKYCCHH, TPYNIOBOM pabOThl MIM pabOTHI B IMapax

CucTeMbl JIMHEHHBIX
YPaBHEHUU C IBYMsI
MepEMEHHBIMU

18

IIpusooums npumepwvi: ypaBHEHHUS C JBYMS IEPEMEHHBIMU; TMHEHHOTO YPAaBHEHHUS C ABYMS
[IEPEMEHHBIMH; CUCTEMBI IBYX JIMHEHHBIX YPABHEHHH C IBYMsI IEPEMEHHBIMH; PEAIbHBIX
IIPOLIECCOB, I KOTOPBIX YPaBHEHUE C IBYMs IEPEMEHHBIMU MJIM CUCTEMA YPAaBHEHUH C IBYMs
[IEPEMEHHBIMH SBIIAIOTCS MATEMAaTHIECKAMHU MOJIEISMU.

Onpenenars, ABIAETCs JIM Iapa YACEN PEMIEHUEM JaHHOTO YPaBHEHHS C ABYMS IIEPEMEHHBIMU.
Dopmyauposams:

onpeoenenus: peuicHNs] ypaBHEHHS C IByMsI IEPEMEHHBIMU; YTO 3HAYUT PELINTh YPaBHEHHE C
IBYMS IEPEMEHHBIMY; IpaduKa ypaBHEHUS C ABYMsI IEPEMEHHBIMU; JIMHEHHOr0 ypaBHEHUS C
JBYMS IEPEMEHHBIMHU; PELICHNS CUCTEMbI YPABHEHHUH C JBYMsI IIEPEMEHHBIMU;

ceoticmea ypaBHEHHHN € IByMsI IEpEMEHHBIMHU.

Onucvieamy: CBOWCTBA rpadyKa JMHEHHOTO ypaBHEHHUS B 3aBUCUMOCTH OT 3HAUYEHHUN
K03QPHULMEHTOB, TpapUUECKUI METO/I PELICHHUS CUCTEMBI IBYX YPABHEHHH C IByMS
IIEPEMEHHBIMH, METO/, IIOJACTAHOBKU U METOJ| CIIOKEHMSI U1l PELLIEHUS] CUCTEMBI JIBYX JIMHEHHBIX
YPaBHEHUI ¢ IByMs IEPEMEHHBIMH.

Cmpoumps rpaduK TUHEHHOTO YpaBHEHHS C IByMs IepeMEHHBIMU. PeraTh cucteMsl AByX
JINHEWHBIX YPaBHEHUM C JByMs IIEPEMEHHBIMU.

Pewamb TekCTOBBIE 33J1a4H, B KOTOPBIX CUCTEMA JIBYX JIUHEHHBIX YPABHEHHUH C ABYMsI
[IEPEMEHHBIMH SBIISIETCSI MATEMaTHYECKOW MOJIENBIO PEAJIBHOTO MPOLIecca, U HHTEPIPETUPOBATh
pe3yabTaT pEUIEHUs] CUCTEMBbI

IToBTOpEHUE U
CUCTEMAaTU3ALINS
yueOHOro Marepuana

Cobnrooams Ha ypoke o0OWenpuHsmble HOPMbL NOBEOeHUs, NpAsUld OOWeHUs CO
cmapuumu  (nedazocuteckumu paboOmHuKamu) u CeepCmHUKamu (00y4aroumumucs),
NPUHYUNDL Y4eOHOU OUCYUNTUHBL U CAMOOP2SAHUZAYUU.

Ilpuobpemams coyuanbHo 3HAUUMbIL ONBLIM COMPYOHULECMBA U 83AUMHOU NOMOWU 8
Xooe wegpcmea MOMUBUPOBAHHBIX U  IPYOUPOBAHHBIX — 0OYUAIOWUXCA HAO  UX
HeyCcnesaowumu 00HOKIACCHUKAMU

WTOroBe1ii KOHTPOJIb

~

Bcero :




IIpumepHoe TeMaTHYecKOe MJIAHMPOBaHue. Asiredpa. 8 kiace
(3 gaca B Henemo, Bcero 102 yaca)

Ne Conep:xkanue KoanuecTBoO XapakTepucTHKA OCHOBHBIX BUOB AeATEIbHOCTH YYEHUKA KoanuectBo
n/n y4eOHOro MarepuaJia 4acoB (Ha ypoBHe y4eOHBIX AelCTBHI) KOHTPOJIbHBIX
pador
ILJIAH (baKT
1 PanmonansHbIE 44 Pacnosnasamy 1ienple paliMOHAIbHBIC BRIPAXKCHHS, APOOHBIC PALIMOHALHBIC BHIPAKCHUS, 3
BBIPaKCHUS MPUBOAUTH MPUMEPHI TAKUX BBIPAKECHUN.
Dopmyauposamy:

onpeodenenus: paliOHANIBHOTO BEIPKEHUS, TOMYCTUMbIX 3HaYeHUN TEPEMEHHOH,
TOXKJIECTBEHHO PaBHBIX BBIPAKEHUH, TOKIECTBA, PABHOCHIIEHBIX YPaBHEHHA, PAllMOHATIHLHOTO
ypaBHEHUS, CTENIEHN C HYJIEBBIM MTOKAa3aTelleM, CTENIEHH C TIeJIbIM OTPUIATEIIbHBIM TIOKa3aTeleM,
CTaHIAPTHOTO BUJA YHCIIA, 0OPATHON MPONOPIHOHATBHOCTH;

c60licmea: OCHOBHOE CBOMCTBO PAIlMOHAIBHON JIPOOH, CBOMCTBA CTETICHHU C IIEITBIM

rokasaresieM, ypaBHeHHH, QyHKIun Y = —;
n

npasuna: CI0XKEHUs, BBIYUTAHUSI, YMHOXKEHHUS, IeJICHUS ApoOeii, BO3BeleHHs APOOH B CTEIICHD;
yCIIOBHE paBEHCTBA APOOH HYIIIO.

/loka3zbiéams CBOWCTBA CTENIEHH C IIEJIBIM [TOKA3aTEIEM.

Onucvieams TpapUuecKuil METO]I peIICHHsI yPaBHEHUH ¢ OJJHON MepeMEHHOM.

Ipumensms OCHOBHOE CBOMCTBO pallMOHAJILHOM JpOOH I COKpAILEHHs M TPeoOpa3oBaHUs
npo6eii. IlpuBoauTh Apodu k HOBOMY (001mIeMy) 3HaMeHaTen0. HaxoauTs cymmy, pa3HOCTD,
MPOM3BEIEHNE U YaCTHOE APOOE. BBIMOIHATE TOXKIECTBEHHBIE TPE0OPa30BaHUs
PalMOHATILHBIX BBIPAKEHUH.

Pewams ypaBHEHUS ¢ IEPEMEHHON B 3HAMEHATEJIE IPOOH.

Ilpumenams CBOVCTBA CTETIEHH C LIEJIBIM TIOKA3aTeNeM sl MPeo0pa3oBaHus BIPAKEHUH.
3anucvieamb 4ncna B CTAHAAPTHOM BHJIE.

Buvinonuame noctpoeHune u ureHue rpaduka pyHknun Yy = —
n

Yemanasnusamo JAOBCPUTCIBHBIC OTHOIICHUSA C YUUTEIIEM U OJJHOKJIACCHUKAMH,




CIOCOOCTBYIOIIMMHU AKTHBHM3ALMU IO3HABATEIBHON JEATETLHOCTH.
IIpuobpemams CcOLMATIBHO 3HAUYMMBIA ONBIT COTPYAHMYECTBA M B3aUMHOH MOMOLIM B
Xone medcTBa MOTHBHUPOBAHHBIX M OPYAMPOBAHHBIX OOYdYAIOUIMXCS Hal MX
HEYCIEBAIOIIUMU OJHOKJIACCHUKAMU

KBanparnsie KopHH.
JleMicTBUTEIbHBIC YHCIA
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Onucvliéamp: TTIOHATHE MHOXKECTBA, JIEMEHTAa MHOXKECTBA, CIIOCOOBI 3aJaHUsI MHOXKECTB;
MHOYECTBO HaTYypPaIbHBIX YMCEJ, MHO)KECTBO LIEJIBIX YHCEN, MHOXKECTBO pallMOHAJIbHbIX YHCET,
MHO’KECTBO JEHCTBUTEIHHBIX YHCEI U CBA3M MEXAY 3TUMHU YHCIOBBIMU MHOKECTBAMH; CBSI3b
MeXly 0ECKOHEUHBIMH JACCATHYHBIMU APOOSMH U pallMOHATBLHBIMH, UPPAHOHATEHBIMH
YHCIaMU.

Pacnosnasame panoHanbHbIE U UppalMOHAIbHBIE YKcia. [IpuBoguTh IpuMeps! paliioOHaIbHbBIX
YHCeN M UPPALMOHATIBHBIX YHCET.

3anucvieams ¢ TOMOLIBIO (HOPMYJIT CBOWCTBA ACHCTBHIA C AEHCTBUTEIbHBIMH YHCIAMU.
Dopmynuposamy:

onpedenenus: KBapaTHOTO KOPHS U3 YHCIIa, apupMEeTHIECKOro KBaIpaTHOTO KOPHS U3 YnCla,
PaBHBIX MHOXKECTB, MTOJIMHOKECTBA, TIEPECEUCHUSI MHOKECTB, 00bEMHEHHSI MHOXKECTB;

. 2 J
ceoticmea: PyHKIMH Y = X°, apu(METHIECKOT0 KBaJPAaTHOTO KOPHS, QYHKIMK Y =+/X .
Hoxazvieams cBOWCTBa apu(hMETHUECKOTO KBaIPaTHOTO KOPHSL.

Cmpoums rpaduky GyHKIHA Y = X1 Y = \/; .

[IpumensTh HOHSATHE apUPMETHIECKOTO KBaAPATHOTO KOPHS JIJIsl BRIYMUCICHHS 3HAUCHUH
BBIPAKEHU.

Ynpowamse Beipakenuns. Pemats ypaBHenusi. CpaBHUBATh 3HAUEHUS BHIPAKCHUN. BBIMTOMHATE
npeoOpa3oBaHUe BRIPAKEHUH C MPUMEHEHNEM BBIHECEHHSI MHOXKUTENS U3-110]] 3HaKa KOPHS,
BHECEHHE MHOXKHUTEJIS [10]] 3HAK KOPHS. BBINONMHATE 0CBOOOXKICHHE OT HPPALIIOHATIBHOCTH B
3HaMEeHaTelse Apo0H, aHAJIN3 COOTHOIIEHUH MEXKIY YHCIOBBIMI MHOKECTBAMH M UX dJIEMEHTaMH

KBanpaTHbie ypaBHEHUS
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Pacnosnasams n mpuBOINTE MPUMEPHI KBAAPATHBIX YPABHEHUH Pa3IMYHBIX BUIOB (TIOJIHBIX,
HETOJTHBIX, IPUBEIEHHBIX ), KBaJIPATHBIX TPEXUWICHOB.

Onucvieams B 001IEM BHJIE PEIICHUE HETIOHBIX KBaJPaTHBIX YPABHCHUH.

Dopmynuposams.

onpeoeeHusi: ypaBHCHUS TICPBOH CTEIIEHH, KBaIPATHOTO YPABHEHUS; KBaJ[PATHOTO TPEXUIICHA,
JUCKPUMUHAHTA KBaIPATHOTO YpaBHEHUS




1 KBaJIPaTHOTO TPEXWIeHa, KOPHs KBaIpaTHOIO TpEXUsIeHa; OMKBAaAPaTHOTO ypaBHEHUS;
c601icmea KBaJpaTHOTO TPEXUIICHA;

meopemy Buera n o0paTHyIO el Teopemy.

3anucwieams 1 10Ka3bIBaTh POPMyYITy KOpPHEH KBapaTHOro ypaBHeHus. VccienoBars
KOJIMYECTBO KOPHEN KBaJpaTHOTO YPaBHEHUS B 3aBUCUMOCTH OT 3HaKa €ro JUCKPUMUHAHTA.
Hoxasvieams meopemul: Buera (mpsiMmyro 1 00paTHYI0), O pa3sIokKEHUH KBAJAPATHOTO TPEXUIEHA
Ha MHOXXUTEIIU, O CBOMCTBE KBaJIPATHOIO TPEXUIIEHA C OTPULIATENILHBIM JUCKPUMUHAHTOM.
Onucvieams Ha IPUMEPAX METOJT 3aMEHBI IEPEMEHHON AJIS pELICHHS yPaBHEHHI.
Haxooums KOpHU KBaIpaTHBIX YpaBHEHUH pa3nuvHbIX BUIOB. [[puMeHsaTs Teopemy Buera u
00paTHYIO eif TeopeMy. BBIOTHATE paziokeHue KBaJpaTHOTO TPEXWICHA Ha MHOKUTEIH.
Haxoauts KOpHH ypaBHEHHI, KOTOPBIE CBOIATCS K KBaaApaTHBIM. COCTaBIISTh KBapaTHBIE
YPaBHEHUS U YPaBHEHUS, CBOJAIINECSA K KBAIPATHBIM, ABJISIOIINECS MaTEMATHIECKUMHU
MOJEJISIMU peaJIbHBIX CUTYallui

4 IloBTOpEHME
U CHCTeMaTH3alus 7
y4eOHOTO MaTepHana
5 Beero : 102 6
IIpumepHoe TeMaTHYecKOe MJIAaHMPOBaHue. Asireopa. 9 kiace
(3 waca B Hepento, Bcero 102 yaca)
Ne Coaepxanue KonunuyectBo XapaKTepucTHKa OCHOBHBIX BU/0B AeATEJIbHOCTH YYeHHKA KonunyectBo
n/n y4eOHOro marepuaJja 4acoB (Ha ypoBHe y4eOHBbIX JelCTBUI) KOHTPOJIbHBIX
pador
MIaH | oy
1 Hepasenctpa 20 Pacnosnasams v NpUBOIUTH IPUMEPHI YHCIOBBIX HEPABEHCTB, HEPABEHCTB C IIEPEMEHHBIMH, 2
JIMHCUHBIX HCPABCHCTB C OAHOU IIEPEMCHHOU, ABOMHBIX HCPABCHCTB.
Dopmynuposamy:
onpeodenenus. CpaBHCHHS IBYX YUCEIN, PEIICHUS HEPaBEHCTBA C OJTHOM TIEpEMEHHOM,
PaBHOCUJIbHBIX HCPABCHCTB, PCIICHUSA CUCTCMbI HCPABCHCTB C O)IHOﬁ HCpGMeHHOﬁ, obmactu
OIMPCACIICHUA BbIPAKCHUS
C601icmea YNCIIOBBIX HEPABCHCTB, CJIOXKCHUA U YMHOXKXCHHUS YU CIIOBbIX HCPABCHCTB
ﬂom%zeamb: CBOMCTBA YHCIIOBBIX HCPABCHCTB, TCOPEMBI O CJIOKCHHUHU U YMHOXKXCHUHN YU CIIOBBIX




HEPaBEHCTB.
Pewiams nuHeliHbIe HEPABEHCTBA. 3alKCHIBATh PEIISHI HEPABEHCTB U MX CUCTEM B BUJIE
YHUCIIOBBIX MPOMEKYTKOB, O0bECTUHCHHUSI, TICPECECUCHHUS YUCIOBBIX TPOMEKYTKOB. Pernarh
CHCTEMY HEpaBEHCTB C OJIHOM nepeMeHHoi. OTleHnBaTh 3HaUeHNEe BhIpakeHus. M300paxkaTs Ha
KOOPJMHATHOM MPsIMOH 3aJJaHHbIe HEPABEHCTBAMH YHCIIOBbIE TPOMEKYTKH

KBanpatuunas ¢pynkuus
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Onucvigamsp noHsATHE GYHKIUH KaK [IPaBUIIa, YCTAHABINBAIOIIETO CBSI3b MEXY dJIEeMEHTaMU
JBYX MHOXECTB.

Dopmynuposamy:

onpedenerus: Hyns QYHKIAH; TPOMEXYTKOB 3HAKOIIOCTOSHCTBA (DYHKINN; (yHKITHH,
BO3pacTaromei (yObIBaroleil) Ha MHOXKECTBE; KBaIpaTUIHON (QYHKIIUH;, KBaJPATHOTO
HEpPaBEHCTBA;

ce0licmea KBaJpaTHIHON (PYHKIINH;

npasuia ocTpoeHus rpaduKoB GyHKIMH ¢ TOMOIIbI0 peodpa3oBanuii Buaa f(X) — f(X)+a;
f(X) — fix + a); f(X) — kf(x).

Cmpoums rpadpuku GyHKIHKH ¢ moMoIbio npeodpaszoanuii Buaa f(X) — f(x) + a;

f(X) — fix + a); f(x) — kf(x).

Cmpoumps rpaduk kBagpatuaHoi ¢pyHkuun. [lo rpaduky kBagpaTn4HONH GYHKIIUN OMUCHIBATH
e€ CBONCTBaA.

Onucvleams CXeMaTHIHOE PACIIONIOKEHHE MapadoIibl OTHOCUTEIBHO OCH a0CIHCC B
3aBHCUMOCTH OT 3HaKa CTaplIero KodpGuIreHTa U JUCKPUMHHAHTA COOTBETCTBYIOIIETO
KBaJpaTHOTO TPEXWICHA.

Pewamsb kBagpaTHBIE HEPABEHCTBA, UCTIONB3YS CXEMY PACIIONOKEHHS TapadoIIbl OTHOCUTEIHHO
ocu abcerucc.

Onucvieams TpapuUuecKuii METO]I PEIIEHHs CUCTEMBI JIByX YPaBHEHHH C IByMsI IEPEMEHHBIMH,
METOJ MOJCTaHOBKH U METOJ| CJIOXKEHUS JUIS PEILICHHUS] CUCTEMBI IBYX YPaBHEHHUH C IByMs
MEPEMEHHBIMH, OTHO U3 KOTOPBIX HE SIBIISICTCS JIMHEHHBIM.

Pewiams TEeKCTOBBIE 33]]aUH, B KOTOPHIX CUCTEMA JIBYX YPaBHEHHH C IBYMSI TIePEMEHHBIMH
SIBIISIETCS. MATEMaTHYECKOM MOJIEIBIO pealIbHOTO MpoLiecca, U MHTEPIPETUPOBATH PE3yIbTaT
peLIeHHs CUCTEMBI

DNeMEeHThI MPUKIIATHON
MaTeEMaTUKA
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Ipusooums npumepwi:

MaTeMaTHYECKUX MOJICIICH PealTbHBIX CUTYallNi; TPUKIIAJIHBIX 337a49; MPUOIMKEHHBIX BEITUYHH;
HCTIONIb30BaHUSI KOMOMHATOPHBIX IIPABUII CYMMBI U TIPOU3BEICHNUS; CIIyIaliHBIX COOBITHI,
BKJTIOYAs IOCTOBEPHBIE M HEBO3MOKHBIE COOBITHS; OTIBITOB C PABHOBEPOSITHRIMHU HCXOJaM;
MPEJICTABJICHUS CTATUCTUYCCKUX JIAHHBIX B BHJIE TAOJHII, TUarpamMm, rpaduKoB; UCTIOTh30BaHUS
BEPOATHOCTHBIX CBOMCTB OKPY>KAIOIIUX SIBICHUM.

Dopmyauposamy:

onpedenenust: adCONOTHON MOTPEITHOCTH, OTHOCHTENILHON MOTPEUTHOCTH, IOCTOBEPHOTO




COOBITHS, HEBO3MOKHOTO COOBITHS; KIITACCHUECKOE OIIPE/ICIICHHE BEPOSTHOCTH;

npasuna: KOMOMHATOPHOE IPABHUIIO CyMMBI, KOMOMHATOPHOE MTPABUIIO TIPOU3BEICHNSI.
Onucwviéamp 3TaIbl pelleHNs NPUKIaJHON 3a1a4H.

[MosicHATH 1 3anUCHIBATH (POPMYITY CIIOKHBIX ITPOLEHTOB. [IpOBOUTE MPOIIEHTHBIE PACYETHI C
UCTIONIb30BAHHEM CIIOKHBIX ITPOIIEHTOB.

Haxooums TOUHOCTH MPUOTMKEHUS 10 TaOnHIe MPUOIMKEHHBIX 3HAYEHUH BETNYHUHBIL.
Hcnonb3oBaTh pa3nuuHbie GOPMBI 3aIIMCH TPUOIKEHHOTO 3HAYCHHUS BeTMYUHBL. OLICHUBATh
NpUOTKEHHOE 3HAUCHNE BEININHEI.

1Ipo600ums ONBITHL CO CIy4aliHBIMU HcXoAaMu. [10sSCHSITH U 3auChIBaTh (YOPMYITY HaXOXKICHHS
Y4aCcTOTHI CITy4aliHOro cOObITUsA. ONKUCHIBATh CTATUCTHYCCKYIO OIICHKY BEPOSATHOCTHU CIIy4aliHOTO
coObITus. HaxomuTh BEPOSATHOCTH CITy4aifHOTO COOBITHS B OIIBITAX C PABHOBEPOSTHBEIMU
UCXOIaMH.

Onucvieamy dTaIBl CTATUCTUYECKOTO UccienoBanus. OpopMIIsaTs HHPOPMALIUIO B BUE TaOIHIT
u uarpamM. V3BinekaTs nHGOpMAIIO U3 TaOIHIl M tuarpaMM. HaxoauTe 1 IpruBOIUTE
MPUMEPHI UCTIONB30BAHMS CTATUCTUYECKIX XapaKTEPUCTUK COBOKYITHOCTH JaHHBIX: CpETHEE
3Ha4YeHHUEe, MOJIa, pPa3Max, MeJaHa BHIOOPKH

YucaoBbeie
MOCJIEIOBATEILHOCTH

17

IIpusooums npumepbi: NOCIEN0BATEIBHOCTEH; YMCIOBBIX [10CIIEI0BATEIILHOCTEH, B YACTHOCTH
apu(METHYECKOI U TeOMETPUUECKOM MPOTPECCHIA; UCTIONB30BAHUS ITOCIIEI0BATEIbHOCTEH B
peanbHOM KU3HM; 33a4, B KOTOPHIX pacCMaTPUBAIOTCSl CYMMBI ¢ OECKOHEYHBIM YHCIIOM
CJIaraeMblX.

Onucviéamy: TIOHATHE TIOCIIEIOBATEIIEHOCTH, YICHA TIOCIIEA0BATEIbHOCTH, CIIOCOOBI 3a/1aHUS
MOCJIeI0BATEIILHOCTH.

Boviuucnsime 4ieHsl IOCIEI0BATEIbHOCTH, 3a1aHHOM (OpMyYJI0ii N-TO WieHa UM PEKyppPEHTHO.
Dopmynuposama:

onpeodenenus: apuPMEeTHIECKON IPOrpecCHr, FTEOMETPHUUECKON IPOrPECCH;

C601icTNEa YIICHOB TEOMETPHUECKON U apu(METHIECKOM TPOTrpecCHil.

3aoasame apuhMETHUECKYIO ¥ TEOMETPUIECKYIO IPOrPECCHU PEKYPPEHTHO.

3anucvisams 1 nosicusims HOpMyIIbI 001IEro WieHa apuPMETHIECKOH U TeOMETPHUUYECKON
IIpOrpeCcCcuil.

3anucwisame v 0okazvieams: GOPMYIBI CYMMBI N TIEPBBIX WICHOB apU(PMETHUECKON U
reoMeTPUUYECKOH mporpeccuii; GopMyIibl, BEIpaKatolue CBONCTBA YWICHOB apU(PMETHUECKON 1
FeOMETPUYECKOH IIPOTPECCUi.

Buiuucisams cyMMy 0€CKOHEUHOM T€OMETPHUUIECKOM IIPOrpeccuu, Yy KOTopoi | q | < 1.
[IpencraBisiTe OeCKOHEUHBIE TEPUOAMYECKHE APOOH B BUI€ OOBIKHOBEHHBIX

ol

[ToBTOpEeHUE

Bcero
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