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ApnantupoBaHHas paboyast mporpamma 1o anrebpe miust ydammxcs ¢ OB3 cocraBimeHa Ha ocHOBe
CIEIYIOUMX HOPMAaTUBHBIX JOKYMEHTOB U METOJIUYECKUX MaTepUAIIOB:

1. ®denepanbHBIA TOCYIapCTBEHHBIH 00pa30BaTeNbHBIN CTaHIAPT OCHOBHOTO obIiero oopazoanust /
M-Bo oOpazoBanus u Hayku Poc. @enepammu. — M.: IlpocBemenue, 2011. — 48 c. — (CraHEapTHl BTOPOTO
TTOKOJICHUS ).

2. [TOOIT OO0 2015 .

3. Matemartuka. COOpHUK pabouymx mporpamm. 7-9 Kiaccel: mocoOue s yuuTenel oodneodpa3oBar.
yupexaenuii / coct. T.A.Bypmucrposa. — 2-e u3z,, mom. — M.: [Ipoceemenne, 2012. — 80 c.

4, IIpukaz Ne 01-02/99 or 24.03.2015»0O BHeceHMHM W3MEHCHHUN B OCHOBHYIO 0O0Opa30BaTEIBHYIO

MIPOrpamMMy LIKOJIBI»
YMK

AnantupoBaHHas pabouas mporpamma omnupaercs Ha Y MK:

- YueOHuK [uIs yqamuxcs 7 Kiacca o0Ieo0pa3oBaTe/IbHbIX yUPEeXICHUN O] pefaKieil KOJUIeKTUBA aBTOPOB:
H.1O. Maxkapsbrue, H.I'. Munmtok u ap. Anredpa 7 M [pocsemenne 2016

YpoBeHb U3ydeHHUs MPOrPaMMHOTO MaTepuaina - 6a30BbIii crangapt. Paboyas mporpamma
OpHEHTHPOBaHA Ha YCBOECHHE 0043aTeIbHOTO MUHUMYMa MaTeMaTH4YeCKOro 00pa3oBaHus,
M03BOJISIET paboTaTh 0€3 Meperpy3okK, co3aaBaTh yCIOBUS I MaTEMaTHUECKOTO Pa3BUTHS
obyuaroruxcst ki1accoB OB3, coBepiieHCTBOBaTH BO3MOKHOCTH U CITOCOOHOCTH KaXKJI0TO
YUEHHUKa pa3HOTO YPOBHS 00YUYEeHHUs U UHTEpeca K MaTeMaTHKeE.

W3noxxeHue BeaeTcs ¢ onopoi Ha MPaKTUYECKUE 3a1a4H, WIUTIOCTPUPYIOLIUE PeabHYI0 OCHOBY
MaTeMaTHYEeCKUX a0CTPaKIUi, 3HAUUMOCTb N3YYCHUSI BUIMMBIX MAaTeMaTHICCKUX MOHATHA. B
kiacce OB3 npeanosaraercst 0TpadaThIBaTh HABBIKA Ha YPOBHE OCHOBHBIX MOHATHN U (GOPMYIT C
MPUMEHEHUEM UX NP PEIICHUHU 3a]1a4 00s13aTEIbHOTO YPOBHSI.

Ycnemnomy GopMHUPOBAHUIO HABBIKOB U YMEHHM CITIOCOOCTBYET aJlrTOPUTMHUYECKAS
HaIlpaBJIEHHOCTb, JI0CTaTOYHOE KOJIMYECTBO YIPAKHEHHUI Pa3INYHON TPYIHOCTH, YTO MTO3BOJISET
BBITIOJTHATE AU GEepeHIIMPOBAaHHYIO padOTy C yJalTUMHUCS Ha YPOKE.

Hetu ¢ 3I1P u3-3a 0cOOEHHOCTEH CBOETO TICUXUUECKOTO Pa3BUTHS (TIOBBIIIIEHHAS YTOMIISIEMOCT,
ObICTpasi MCTOIIAeMOCTh, HEC(OPMHUPOBAHHOCTH II€JICHANIPABIEHHOW NEATEIbHOCTH, a TaKkKe
MHTEJUICKTYaJbHBIX OINEpallii, OCHOBHBIX OIpEIeICHU U MOHATHI) TPYJHO YCBAaWBAIOT
MporpaMMy Mo MaTreMaThke. B CBS3u C 3THMM B NpOrpaMMy BHECEHBI HEKOTOpPbIE U3MEHEHMS:
oOyueHue BeJeTCs C I[IMPOKOM OMOpoil Ha HariasAHO-Tpaduyeckhe MpeaACTaBICHUS;
COBEPILEHCTBOBAHUE BBIUMCIUTEIbHBIX HABBIKOB YYalllMXCA JOCTUTAETCS ITyTEM BKIIIOUEHHUS B
Kypc OOJBIIOr0 4YHcia 3ajad, CBSI3aHHBIX C BBHINOJHEHHEM pA3JIMYHOTO POJa BBIYHCICHUI;
HEKOTOPBIE TPYJIHOAOCTYIIHBIE TEMBI JAIOTCA B O3HAKOMUTEIBHOM ILIAHE.

Orto oTHocutcs K Temam: «Dopmynbl», «JlokazatenbcTBO TOXIECTB», «I'paduk ¢yHKIUH,
abcuucca, opauHaTay, «JInHeliHOe ypaBHEHUE C ABYMSI HEU3BECTHBIMI.

C nousaruem Qopmyna ydamyecss MO3HAKOMSTCS TpH H3ydyeHUM TeMmbl «BblpakeHus ¢ me-
PEMEHHBIMIY, C J0Ka3aTeILCTBOM TOXJIECTB — IPU BBITIOJHEHUH TOXKJIECTBEHHBIX Mpeodpa3o-
BaHUM, ¢ TpadukoM (QYHKIMH ¥ MOHATUAMHU adcuucca U OpJIuHaTa — IPH HEMOCPEICTBEHHOM
MOCTPOCHUH TPaPUKOB KOHKPETHO 33JaHHBIX TUHEHHBIX (yHKIMA. C THHEHHBIMUA YPaBHEHUSIMHU
C ABYMsI IEPEMEHHBIMHM 3HAKOMCTBO MPOUCXOIUT MPU PEIIEHUN CUCTEM JIMHEWHBIX YPaBHEHUM.



1. InanupyeMble pe3yJbTAThl OCBOCHHMSI OCHOBHOI 00pa3oBaTe/bLHOM
NPorpamMMbl OCHOBHOI'0 00111er0 00pa3oBaHus

CrangapT ycTaHaBIMBaeT TpPeOOBaHUS K pe3yabTaTaM OCBOCHHUS OOYJarOIIUMHUCS
OCHOBHO# 00pa30oBaTeIbHON MPOTPaMMbl OCHOBHOTO O0IIIETO 00pa30BaHUS:

JIMYHOCTHBIM, BKJIIOYAIOIIUM TOTOBHOCTh M  CIHOCOOHOCTh  OOyYaromuxcsi K
CaMOPAa3BUTHIO M JIMYHOCTHOMY CaMOOIIPEACICHUI0, C(HOPMHUPOBAHHOCTh HMX MOTHBAIMH K
OOyYeHHUIO U IICJICHANIPABJIICHHOW IMO3HABATEIIBHON JICATEIHHOCTH, CHCTEMBI 3HAYUMBIX
COI[MATBHBIX U MEKJIMYHOCTHBIX OTHOIICHUM, IICHHOCTHO-CMBICIIOBBIX YCTAHOBOK, OTPasKAFOIINX
JUYHOCTHBIE M TPAXKIAHCKUE TIO3UIMU B JICITEIBHOCTH, COLUAIBHBIE KOMIICTCHIINH,
MPaBOCO3HAHUE, CIIOCOOHOCTh CTABUTH 1AM U CTPOUTH KWU3HEHHBIC IIJIaHBI, CIIOCOOHOCTH K
OCO3HAHUIO POCCUICKON UCHTUYHOCTHU B MOJMKYJIBTYPHOM COLIUYME

MeTanpeIMeTHbIM, BKJIOYAIOIIMM OCBOCHHBIE OOYYAIOIIMMHUCS MEXKIIPEIMETHBIC
MOHATHUS W  yHUBEpCaJbHbIE y4eOHbIE JCUCTBUS  (pEryJIsTUBHBIC, I[IO3HABATEIbHEIE,
KOMMYHUKATHUBHBIE), CHOCOOHOCTh WX HCIOJb30BaHMUS B Y4eOHOW, TO3HABaTEIbHOU U
COIMAIIPHOM TMPAKTHKE, CaMOCTOSITEIIbBHOCTh IUIAHUPOBAHUS W OCYIIECTBJICHHUS yueOHOM
JESTETPHOCTH M OPTraHM3allii y4eOHOTO COTPYJHHUYECTBA C TEAaroraMd M CBEPCTHHUKAMU,
MOCTPOEHNE MHIANBUAYAIbHON 00pa30BaTebHON TPAEKTOPHH;

NnpeIMeTHBbIM, BKJIIOYAIOIINM OCBOEHHBIC OOYYAONIUMUCSA B XOJI€ M3y4eHUS y4eOHOTO
npeaMeTa yMEHHS CrieluPpUIecKue Uisl JaHHOW MpeaIMeTHON 00JIacTH, BHBI JEATEIHHOCTH TIO
MOJYYCHUI0O HOBOTO 3HAHUS B paMKax ydyeOHOTO TIpeAMeTa, €ro MpeoOpa3oBaHUIO H
INPUMEHEHUIO B y4eOHBIX, y4eOHO-NIPOEKTHBIX W COLMAIBHO-IPOCKTHBIX CUTYyaIUsX, q)OpMI/IpOBaHI/Ie
Hay4HOr0 THUIA MBIIJICHUS, HAYYHBIX MPEACTABICHUN O KJIIOYEBBIX TEOPHUSX, THIAX U BUAAX
OTHOILIEHUW, BJAJICHUE HAyYHOHM TEPMHHOJIOTHEH, KIOYEBBIMU IOHATUAMH, METOJAMH U
MIpUEMaMH.

JIMYHOCTHBIE Pe3yJbTATHI OCBOEHHSI OCHOBHOH 00pa3oBaTeLHOW NPOrpamMmbl
OCHOBHOI'0 00111er0 00pa30BaHUs OTPAKAIOT:

1) BOCHHUTAaHHE POCCHHCKONW T'paXXTaHCKOW HMICHTUYHOCTH: MAaTPUOTHU3MA, YBAXKCHHS K
OrteuecTBy, MPOILIOE W HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoja Poccuu; oco3HaHue cBoei
STHUYECKOM MPUHAJICKHOCTH, 3HAHNE UCTOPUH, A3bIKA, KYJIBTYPbl CBOEIO HApOJa, CBOETO Kpas,
OCHOB KYJIbTYPHOTO Hacleausi HapoJoB Poccun M 4enoBeYecTBa; YCBOCHUE T'YMAHUCTUYECKUX,
JEMOKPAaTUYECKUX U TPAJUIIMOHHBIX IEHHOCTEH MHOTOHAIMOHAILHOTO POCCUIICKOTO 00I1eCTBa;
BOCIIUTAHHME YyBCTBA OTBETCTBEHHOCTH U J0Jra nepea PoauHoi;

2) popMUpOBaHUE OTBETCTBEHHOTO OTHOIICHHUS K YYCHHUIO, TOTOBHOCTH M CIIOCOOHOCTH
oOyyaronmxcs K caMOpa3BUTHIO M CaMOOOpa30BaHUIO HA OCHOBE MOTHBAIMM K OOYYEHHUIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOPY U MOCTPOCHUIO NaibHEHIIed MHIMBUIYAIbHOU TPACKTOPUU
oOpa3oBaHus Ha 0aze OPUEHTHUPOBKU B MUpe npodeccuit u mpodhecCuoHaTbHBIX MPEANOYTCHUH,
Cc yu4€TOM YyCTOMYMBBIX MO3HABATENbHBIX HMHTEPECOB, a TaKKe Ha OCHOBE (PopMHUpPOBAHUS
YBaXXUTEIBHOIO OTHOUIEHUS K TPYy, PA3BUTHS ONbITA YYACTHS B COLMAIBHO 3HAUUMOM TPYIE;

3) popMupoBaHUE IEIOCTHOTO MHPOBO33PEHHS], COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUsI HAyKd U OOIIECTBEHHOW TPAKTUKH, YYUTHIBAIOUIETO COLMAIBHOE,
KYJIBTYPHOE, SI3bIKOBOE, JYXOBHOE MHOT000pa3rue COBPEMEHHOTO MUPA;

4) bopMupoBaHHE OCO3HAHHOTO, YBKHUTEIBHOTO W JOOPOKENATEIBHOTO OTHOIICHHS K
JPYrOMYy 4YEJIOBEKY, €ro0 MHEHHI0, MHPOBO33PEHMIO, KYIbTYpE, S3bIKY, BEpe, TI'paKIaHCKOH
MO3UIINH, K UCTOPUH, KYJIbTYpE, PEJIUTUH, TPAIAULUAM, SI3bIKaM, EHHOCTSM HapoJ1oB Poccuu u
HapoJIOB MHUPA; TOTOBHOCTH U CIMOCOOHOCTH BECTH IUAJOT C APYTUMHU JIOJBMHU U JOCTUTATh B
HEM B3aMMOIIOHUMAaHUS;

5) ocBOCHHE COIMATIBHBIX HOPM, TIPaBUJI IOBEJCHHUS, POJICH U (OPM COLMATBHON JKU3HU
B TpyIIax M coOOIIeCTBaX, BKJIIOYAs B3pPOCIBIE U COIMAIBHBIE COOOIECTBA; ydacTHUE B
IITKOJIBHOM CaMOYIPAaBIEHUU U OOIIECTBEHHOH KU3HU B MpeAeNiaX BO3PACTHBIX KOMIIETEHIUH ¢
y4€TOM PErHOHANBHBIX, STHOKYJIBTYPHBIX, COIIHABHBIX M 3KOHOMHUYECKUX 0COOCHHOCTEHH;



6) pa3BUTHE MOPAIBHOTO CO3HAHMS M KOMIIETCHTHOCTH B PEIICHHUH MOPAJIbHBIX MPOOIEM
Ha OCHOBE JIMYHOCTHOTO BBIOOPA, (OPMHUPOBAHHE HPABCTBEHHBIX YYBCTB M HPABCTBEHHOTO
MOBE/ICHUS, 0CO3HAHHOTO ¥ OTBETCTBEHHOT'O OTHOIICHUS K COOCTBCHHBIM MOCTYITKAM;

7) bopmMupoBaHHE KOMMYHHKATHUBHON KOMIIETEHTHOCTH B OOLICHHU U COTPYJHHYCCTBE
CO CBEPCTHUKaMH, JETbMHU CTapIIero M MIAIIIET0 BO3pacTa, B3pOCIBIMH B MpoIecce
o0pa3oBaTesbHON, OOIIECTBEHHO IMOJIE3HOM, YUeOHO-MCCIeI0BATEIBCKON, TBOPUECKON U APYrUX
BHJIOB JICATEIHHOCTH;

8) dbopmupoBaHHEe I[EHHOCTH 3I0POBOr0 M 0O€30MacHOro o0pa3a KH3HH, YCBOCHHE
MPaBWI WHAUBUIYATLHOTO M KOJUICKTUBHOTO O€30MacHOTO TIOBEICHUS B UPE3BBIYAWHBIX
CUTYAIUSX, YTPOXKAIONIUX KU3HU U 370POBBIO JIFOJICH, MPABUJI IMOBEJACHHS HA TPAHCIIOPTE U HA
J0porax;

9) dbopmHpoBaHHE OCHOB 3KOJIOTHYECKOH KYIBTYphl COOTBETCTBYIOIIECH COBPEMEHHOMY
YPOBHIO DKOJIOTHYECKOTO MBIIUICHUS, Pa3BUTHE OTBITA JKOJOTHYCCKH OPHUECHTHUPOBAHHOM
pedIIeKCHBHO-OIIEHOYHOW U IPAKTHYECKON JIEATSIILHOCTH B YKU3HCHHBIX CUTYAIHSIX;

10) oco3HaHue 3HAYECHUS CEMbH B KM3HH YEIIOBEKa M OOIIECTBA, NMPUHATHE IEHHOCTH
CEMEHHOM )KM3HU, YBOXXUTEIBHOE U 3a00TJIMBOE OTHOIIIEHHUE K YJIEHAM CBOEH CEMbU;

11) pa3BUTHE ICTETHYECKOTO CO3HAHUS Yepe3 OCBOCHUE XYIOKECTBEHHOTO HACIIEIUS
HapoJioB Poccuu u Mupa, TBOPUYECKOH JIEATEITPHOCTH 3CTETHYECKOTO XapaKkTepa.

MeranpeameTHble pe3yJibTaThl 0CBOEHUSI OCHOBHOI 00pa3oBaTe/IbHOIl NPOrpaMMbl
OCHOBHOI'0 0011Iero 00pa3oBaHUsl OTPaXKAIOT:

1) yMeHHE CaMOCTOSATEIbHO OMNPEACNTATh LM CBOEro OOYydYCHHs, CTaBUTh WU
(dbopmynupoBarth Il ce0sl HOBbIE 3a/1a4Ml B yu€0e M M03HaBaTEIbHOU AEATEIbHOCTH, pa3BUBATh
MOTHBBI U HHTEPECHI CBOEH MMO3HABATEIbHON JAEATEIbHOCTH;

2) yMEHHE CaMOCTOSITEJIbHO IUIAHMPOBATh IMYTH JOCTIDKCHHUS 1€, B TOM 4YHCIEC
albTEPHATUBHBIC, OCO3HAHHO BHIOMpaTh HamOoJiee d3PGEeKTHUBHBIE CIIOCOOBI PEIICHUsT YUCOHBIX
Y TIO3HABaTENIbHBIX 33/a4;

3) yMEeHHE COOTHOCHTH CBOM JICHCTBUS C IUTAHUPYEMBIMH PE3yJIbTATAMH, OCYIICCTBIIATh
KOHTPOJIb CBOEH JEATEIbHOCTU B Tpollecce AOCTHKEHUS pe3ysbTara, ONpeNeisTh CIOCOOBI
NEHUCTBUM B paMKax IMPEJIOKEHHBIX YCIOBUM U TpeOOBaHUH, KOPPEKTUPOBATh CBOM JCHCTBUS B
COOTBETCTBUU C U3MEHSIIOIICHCS CUTYyaIuel;

4) yMmMeHHE OIICHMBATh MPABUIBHOCTH BBHITIOJHEHUS Yy4yeOHOM 3amay, COOCTBEHHbBIE
BO3MOXHOCTH €€ pPeIlIeHUs;

5) BiajieHe OCHOBaMH CaMOKOHTPOJIS, CAaMOOIICHKH, TMPHHATHS PCUICHUH
OCYILIECTBIICHUSI OCO3HAHHOTO BHIOOpA B YU€OHOM U MM03HABATEIILHOM 1EATEIbHOCTH;

6) yMeHHe OMNpenensTh MOHSATHS, CO31aBaTh OOOOIICHUS, YCTAaHABIMBATH AHAJIOTHH,
KJIaCCU(UIIMPOBATh, CaMOCTOSATEIBHO BHIOMPATh OCHOBAHUS U KPUTEPUU AJs Kiaccuukammu,
yCTaHABIMBATh IPUYMHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH  JIOTUYECKOE PACCYyXkJCHUE,
YMO3aK/IioueHne (MHAYKTUBHOE, TEAYKTUBHOE H 10 aHAJIOTUH) U JeNaTh BBIBOIBI;

7) ymMeHue co3laBaTh, MPUMEHATH M MPEoOpa3OBHIBATh 3HAKH M CHMBOJIBI, MOJEIH U
CXEMBI JUIs peleHus yueOHBIX U MO3HABATEeNbHBIX 33/1a4;

8) cMBICTIOBOE UTCHHE;

9) yMeHHe OpPraHU30BHIBATH Y4E€OHOEC COTPYAHHYECTBO M COBMECTHYIO IEATEIBHOCTD C
yYUTEIeM W CBEPCTHHKaMH;  paboTaTh MHAUBHAYAJBLHO M B IpYyIIe: HaXOTuTh oOIiee
pelieHre u paspemniatb KOHGIMKTHI Ha OCHOBE COTJIACOBAaHUS MO3WIMK U yu€Ta UHTEPECOB;
dbopMynupoBaTh, apryMEHTUPOBATh U OTCTANBATh CBOE MHEHUE;

10) yMeHHe OCO3HAHHO HCIOJIL30BAaTh PEUEBBIC CPECTBA B COOTBETCTBHM C 3ajavcii
KOMMYHHKAITMH JUISI BBIPKEHUS CBOMX YYBCTB, MBICIEH W TOTpPeOHOCTEH; MIaHUPOBAHUS H
peryisiliud CBOEW NIEeATENbHOCTH; BIAJEHUE YCTHOW M MUCbMEHHOW PEeYbl0, MOHOJOTHYECKOU
KOHTEKCTHOU peyblo;

11) bopmupoBaHHE © pPa3BUTHE KOMIICTCGHTHOCTH B OOJIACTH  HCIIOJIb30BaHUS
nH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHonorui (manee MKT— koMmereHIum);



12) dopMupoBaHUE U PA3BUTHE SKOJOTHYECKOTO MBILIUICHUS, YMEHUE NIPUMEHSITH €ro B
MO3HABATENbHON, KOMMYHUKAaTHBHOW, COLMAIBHOW MpakTHKe U  NpodecCHOHATBHON
OPUEHTALINH.

N3yuenne npeamerHoii odactu «MaremaTuka» olecrne4nBaer:

-OCO3HAHHUE 3HAYECHUSI MAaTEMATUKU B IIOBCEIHEBHOM KU3HU YEIIOBEKA;

-popMHpOBaHHE TIPEICTABICHUA O COMUAIBHBIX, KYJAbTYPHBIX M HCTOPHYECKHX
(daxTopax CTaHOBIICHHS MaTeMAaTUYECKON HAYKH,

-IIOHMMaHue POJIK MH(OPMALIMOHHBIX IIPOLIECCOB B COBPEMEHHOM MUDE;

-popMHpOBaHHE TPEACTABIEHUH O MaTreMaThke Kak dYacTd OOIIeYeI0OBEUYECKOM
KYJIbTYpbl, YHUBEPCAJIbHOM S3bIKE HAyKH, IIO3BOJIAIOIIEM OIMCBHIBATH M H3y4daTb pPEAJbHBIC
IIPOLIECCHI U SIBJICHHUSL.

B pesynbTare nsyueHus npeaMeTHou obmactu «MaTemaTtukay 00ydaromuecs pa3BUBAIOT
JIOTUYECKOE M MAaTE€MAaTHYECKOE MBIIUICHHE, IOJIYy4arOT IPEACTABICHHE O MaTeMaTH4YEeCKUX
MOJEJISIX;  OBJIQJCBAIOT  MAaTEeMaTU4YECKUMU  PACCYXICHUSAMH;  ydarcs  IPUMEHATH
MaT€MAaTHYECKUE 3HAHMWS MPU PEIICHHM pa3IM4yHbIX 33Ja4 M OLICHWBAaTh IIOJy4YEHHBIE
pe3yNbTaThl; OBIAJAECBAIOT YMEHUSMHU pElIeHUs y4eOHBIX 3a7ay; pa3BUBAIOT MAaTeMaTUUYECKYIO
MHTYUILMIO; TIOJYYaloT MpeicTaBiIeHne 00 OCHOBHBIX MH(QOPMAIIMOHHBIX MTPOLIECCaX B PEAIbHBIX
CUTYaLHSIX.

IIpenmeTHble pe3yabTaThl U3ydeHUs NMpeMETHOM oOnactu «MaTemaThka u
nH(popMaTUKa» OTPaKaloT:
Auaredpa 7 — 9 kaace

1) ¢opmupoBaHue MpecTaBICHUH O MATEMAaTHKE KaK O METOJIe MIO3HAHUS
JeWCTBUTENBHOCTH, TO3BOJISAIOIIEM ONUCHIBATh U U3y4aTh peajibHbIE IPOLIECCH U
SBIICHMSI,

OCO3HaHME POJIM MaTeMaTHKH B pa3BuTHU Poccun u mupa;
BO3MO’KHOCTb IPUBECTU MPUMEPHI U3 OTEYECTBEHHON U BCEMUPHON UCTOPUHI
MaTEMAaTU4YECKUX OTKPBITHI U UX aBTOPOB;

2) pa3BUTHE yMEHHUI paboTaTh C yUeOHBIM MaTEMATHIECKUM TEKCTOM (aHAIM3UPOBATH,
U3BJIEKaTh HEOOXOAUMYIO HH(OPMALIHIO), TOYHO U I'PAMOTHO BbIPa)KaTh CBOU MBICIIH C
IIPUMEHEHHEM MaTeMaTHYeCKOM TEPMUHOJIOIMH U CUMBOJIMKH, IPOBOIUTh
KJ1accu(UKaIum, JOrHueckue 000CHOBaHMs, J0Ka3aTeIbCTBA MATEMaTHUYECKUX
YTBEPIKICHUIA:

OIEPUPOBAHUE MOHATUAMU: MHOXKECTBO, SJIEMEHT MHOXECTBA, I0JAMHOKECTBO,
IPUHAIICKHOCTb, HAXOXKAECHUE [1epeceuYeHus], 00beIMHEHMSI T0IMHOXKECTBA B
IPOCTEHUIINX CUTYAUX;

pelleHre CIOKETHBIX 33/1a4 pa3HbIX TUIIOB Ha Bce apu(pMeTHUECKHe JeHCTBUS;
IIpUMEHEHHEe crioco0a MoucKa pereHus 3a/1a4uu, B KOTOPOM PACCyXkIEHUE CTPOUTCS OT
yCJIO0BHS K TpeOOBAHUIO MM OT TpeOOBaHUS K YCIOBHUIO;

COCTaBJICHUE IJIaHA PELICHUs 3a7a4M, BbI/ICJIEHUE 3TAIOB €€ pelleH!s], HHTepIpeTalus
BBIUMCIIUTENBHBIX PE3YIbTATOB 33/1a41, UCCIIEI0BaHUE NOJIYYEHHOTO PeLIeHUs 3a/1a4;
HaxX0XJACHHE MTPOLIEHTA OT YHCJIa, YUCJIA TI0 TPOLEHTY OT HEro, HaXOKICHUS
IIPOLIEHTHOTO OTHOUIEHUS JIBYX YHCEJ, HAXOKAEHHS MPOLICHTHOTO CHWKEHUS WIIN
IIPOLIEHTHOTO MOBBIILIEHUS BEJIUUNHBL;

pELIEeHNE JTOTMYECKUX 3a/1ay;

3) pa3BHUTHE HPEICTABICHUI O YHCIIC U YHCIOBBIX CHCTEMAaX OT HATYPAIbHBIX JI0
JNEVCTBUTENBHBIX YACEN; OBJIAZICHUE HABBIKAMU YCTHBIX, INCbMEHHBIX,
MHCTPYMEHTAJIBHBIX BBIYACICHUMN:

OTIEpHPOBAHUE MOHATUAMU: HATYypaAJIbHOE, IIEJI0€ YUCII0, OOBIKHOBEHHAs 1pO0b,
JecATUYHAs 1po0b, CMEIIaHHOE YMCII0, PALMOHATBHOE YUCIIO, UPPALMOHATIBHOE YUCIIO;
MCIOJIb30BaHNE CBOMCTBA YKCET U 3aKOHOB apu(PMETHUUECKHUX OIEepaluil ¢ YucIaMu Ipu
BBIIIOJIHEHUH BBIYMCIICHUN;



4)

5)

6)

7)

KCIIOJIb30BAHUE MPU3HAKOB JCIUMOCTH Ha 2,5,3,9,10 npu BHINOTHEHUN BRIYUCICHUN U
peLIeHN 3a1ay;
BBITIOJTHEHUE OKPYTJICHUS YUCET B COOTBETCTBUU C IPABUIIAMU;

CpPaBHEHME YHCEIT;

OIICHMBAHME 3HAUYCHHS KBAIPATHOTO KOPHS U3 MOJIOKUTEIHHOTO 1IEJIOT0 YUCIIa;
OBJIQJICHUE CUMBOJIbHBIM SI3BIKOM aJIr€Ophl, MPUEMaMH BBITIOJTHEHUS TOKIE€CTBEHHBIX
npeoOpa3oBaHUil BRIPAKEHH, PEIICHUs] YpaBHEHHH, CHCTEM YpaBHEHU, HEPABEHCTB H
CHCTEM HEPABEHCTB; YMEHHUS MOJICIUPOBATH PEabHBIC CUTYAIlMU Ha S3BIKE alreOphl,
MCCIIEI0BATh MMOCTPOECHHBIE MOJEIH C MCIIOJIb30BaHUEM armnapaTa anreopsl,
WHTEPIPETUPOBATH MMOJTYYCHHBIN pe3yiIbTaT:

BBITIOJTHEHUE HECJIOKHBIX TPEOOPa30BaHUM ISl BEIYMCIICHUS 3HAUSHHUH YHCIIOBBIX
BBIpAXKEHUH, COJIEPXKAIIUX CTETICHU C HATypaJIbHBIM TIOKA3aTeNieM, CTENEHH C TEJIbIM

OTPUIIATEILHBIM MTOKa3aTeJIeM;

BBITIOJTHEHUE HECJIOKHBIX TTPEOOpPa30BaHUM LENBIX, JPOOHO PAIMOHATBHBIX BEIPAKEHUM
Y BBIpQXXEHUH C KBAJIpaTHBIMH KOPHSIMH; PaCKpbIBaTh CKOOKH, IPUBOIUTH TIO1I00HBIE
ciaraeMble, UCT0JIb30BaTh (DOPMYIIbI COKPAIIEHHOTO YMHOKECHUS;

pelieHne TMHEHHBIX U KBaIpaTHBIX YPAaBHEHUI U HEPABEHCTB, yPaBHEHU 1 HEPABEHCTB,

CBOJISIIIIMXCS K JIMHEWHBIM WM KBaIPATHBIM, CHCTEM YPaBHEHUN U HEPaBEHCTB ,
n300pakeHUE PEIIeHN HEPABEHCTB U UX CHCTEM Ha YHCIIOBOM MPMO¥;

OBJIAJICHUE CUCTEMOW (PYHKIIMOHALHBIX TIOHSITHH, pa3BUTHE YMEHHUS UCIOJIH30BaTh
(hyHKIIMOHATEHO-TparUecKue MPEICTaBICHUS ISl PEIICHUSI Pa3INYHBIX
MaTeMaTHYeCKUX 3a/1a4, JJI ONMCAHUS M aHaJIn3a PEaTbHBIX 3aBUCUMOCTEH:
ompeeNeHre TOJIOKEHUSI TOUKH TI0 €€ KOOpIMHATaM, KOOPIUHATHI TOUKH I10 €€
MOJIOKEHUIO Ha TJIOCKOCTH;

HaxO0XJICHUE 10 TpaduKy 3HAYCHUH (YHKITUH, 00JIACTH OTPEICIICHUS, MHOYKECTBA
3HaYeHUH, HyJel QYHKINH, TPOMEKYTKOB 3HAKOTIOCTOSIHCTBA, IPOMEKYTKOB
BO3pAcTaHMs M YOBIBaHMS, HAMOOJIBIIIEr0 1 HAUMEHBIIETO 3HAYCHUS (PYHKITUH;
nocTpoeHue rpaduka JUHEHHON U KBaApAaTUIHON (PYHKITHIL;

ornepupoBaHre Ha 0a30BOM YpOBHE MOHATUSIMH: MTOCIE0BATEILHOCTD, apu(MeTHuyecKas
Mporpeccusi, reoMeTpruyecKasi Iporpeccus;

HCIIOJIb30BAHUE CBOMCTB JIMHEWHOW M KBaIPAaTUYHOW (PYHKIIMI U MX TPapUKOB MPU
pELIeHNH 33]1a4 U3 IPYTUX y4eOHBIX MTPEIMETOB;

OBJIaJIEHUE MPOCTEUITUMH CIIOCOOAMU MPEICTABIICHUS U aHATTN3a CTATUCTUYECKUX
JTaHHBIX; GOPMUPOBAHUE PEICTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B
peaIbHOM MUPE U O Pa3IMYHBIX CIIOCO0aX UX U3yYEHUs, O IPOCTEHIINX BEPOSITHOCTHBIX
MOJENSAX; pa3BUTHE YMEHUHN U3BJIEKATh HH(OPMAIIUIO, IPEACTABICHHYIO B TAOMUIaX, Ha
nuarpammax, rpaukax, OMuCchIBaTh U aHAJIM3UPOBATh MACCUBBI YUCIIOBBIX JJAHHBIX C
MTOMOIIBIO OJIXOSIINX CTATUCTUYECKUX XapaKTEPUCTUK, UCIIOJIb30BaTh MOHUMAaHHE
BEPOSITHOCTHBIX CBOWCTB OKPYKAIOLIUX SIBJICHUM TP MPUHATHH PEIICHUIN;
(hopMHpoBaHKe MPEACTABICHUS O CTATUCTUYECKUX XapaKTEPUCTUKAX, BEPOSITHOCTH
CIIy4aifHOTO COOBITHUS;
pelIeHrne MpoCTeHINX KOMOMHATOPHBIX 33/1a4;
oTIpe/ieieHue OCHOBHBIX CTATUCTUYECKUX XapaKTEPUCTUK YUCIOBBIX HAOOPOB;
OIICHUBAHHE U BHIUMCICHUE BEPOSATHOCTU COOBITHS B MPOCTEUIIINX CIIydasiX;

HaJIM4YMe MPEJICTABICHUS O POJIU MPAKTUYECKU JOCTOBEPHBIX U MAJOBEPOSTHBIX

COOBITHIA, O PONTU 3aKOHA OOJIBIITNX YHCET B MAaCCOBBIX SIBIICHUSX;

YMEHUE CPABHUBATH OCHOBHBIE CTATUCTUYECKUE XAPAKTEPUCTUKH, TIOJyYEHHBIE B
Mpoliecce pelieHus MPUKIATHON 3aaui, U3YUeHHS PEAIbHOTO SIBJICHUS,

pa3BUTHE YMEHUI IPUMEHSITh U3YYECHHbIE MTOHSATHUS, PE3YJIbTATHI, METOAbI AJI PEUICHUS
3a/1ay MPaKTUYECKOIO XapakTepa U 3a7a4 U3 CMEXHBIX JUCLMIUIMH C UCTIOJIb30BAHUEM
MIPY HEOOXOAUMOCTH CIIPABOYHBIX MaTepUaIOB, KOMIIBIOTEPA, MOJI30BATHCS OILIEHKOU U
MPUKUIKON MPU MPAKTUYECKUX pacuérax:



pacro3HaBaHUE BEPHBIX U HEBEPHBIX BHICKA3bIBAHUM;

OIIEHUBAHME PE3YJIbTATOB BHIUMCICHUN MIPU PELICHUHU MTPAKTUUYECKUX 33]1a4;
BBITIOJTHEHUE CPABHEHUS YHCEII B PEATIbHBIX CUTYAIIUSX;

HCII0JIb30BAHNE YHUCIIOBBIX BBIPAXKEHUHN IIPU PELLIEHUH MPAKTUYECKUX 3a/1a4 U 3a/1a4 U3
JPYTUX y4eOHBIX TPEIMETOB;

pelIeHHEe MTPAKTUIECKUX 337134 C IPUMEHEHUEM TPOCTEHUIITUX CBOUCTB (UTYP;
BBIIIOJIHEHUE MPOCTEUIINX NOCTPOCHUN U U3MEPEHNN HA MECTHOCTH, HEOOXOJUMBIX B
peanbHOM KU3HH;

Auredpa 7 kiace

8) dopmupoBaHue MpeaCTaBICHHUH O MATEMATHKE KaK O METO 1€ TIO3HAHHUS
JNEMUCTBUTENBHOCTH, IO3BOJISAIOLIEM OINUCHIBATh U U3Yy4aTh PEAJIbHBIE IPOLIECCH] U
SIBJICHUST;

OCO3HAHME POJIM MaTeMaTUKU B pa3BuTuu Poccuu u mupa;
BO3MO>KHOCTb ITPUBECTU TIPUMEPHI U3 OTEYECTBEHHOM U BCEMUPHOU MCTOPUU
MaTeMaTHYE€CKUX OTKPBITHI U UX aBTOPOB;

9) pas3BuTHE yMeHUIl pabOTaTh C yUeOHBIM MaTEMATUIECKUM TEKCTOM (aHAIU3UPOBATH,
U3BJIEKaTh HEOOXOIMMYIO HH(OPMAIINIO), TOYHO U IPAMOTHO BbIPaXaTh CBOU MBICIIH C
MMPUMEHEHHEM MaTeMaTHYeCKON TEPMHUHOJIOTUN U CUMBOJIMKH, TIPOBOIUTH
KJ1acCU(pUKaIUK, JJoTHYecKre 000CHOBAHNUS, JOKa3aTeIbCTBA MaTEMaTHUECKUX
YTBEPKICHHM:

OTIepUpPOBaHNE MOHATHUAMU: MHOKECTBO, JIEMEHT MHOKECTBA, TIOJIMHOXKECTBO,
MIPUHA/IIEKHOCTD, HAX0XKACHHUE NIepecedeHtsl, 00beIMHEHUS [T0IMHO)KECTBA B
MPOCTENIINX CUTYALHAX;

pelIeHNe CIOKETHBIX 3a/1a4 pa3HbIX TUIIOB HA Bce apudMeTnyeckue AeiCTBYS,
MpUMEHEeHHE criocoba MoMCcKa peuIeHus 3a1a4i, B KOTOPOM PacCyKICHUE CTPOUTCS OT
YCIIOBHS K TPEOOBAHHIO WJIH OT TPEOOBAHUS K YCIOBHIO;

COCTaBJICHUE TUIAHA PELICHUS 3a]1a4M, BbIICJICHUE 3TANOB €€ PEUICHUs, UHTEPIPETALHs
BBIYMCIIUTENBHBIX PE3YIbTAaTOB 33/1a4H, UCCIEIOBAHNE MTOIYYEHHOTO PELICHUS 3a1a4;
HAax0’KJICHHE MPOIIEHTA OT YMCJIA, YUCIIA IO TPOLEHTY OT HEro, HaXOKACHUs
MIPOLIEHTHOTO OTHOIIEHUS JIBYX YHCEJI, HAXOKACHUS TPOLIECHTHOIO CHUXKEHUSI UITN
MPOLIEHTHOT'O MOBBILICHUS BEJIMYUHBI,

peuleHue JOrHYecKuX 3a1ady;

10) pa3BuTHE MPEACTABICHUI O YKCIIEC U YMCIOBBIX CHCTEMAaX OT HATYyPaJIbHBIX JI0
JNEHUCTBUTEIIbHBIX YMCEN; OBJIA/ICHUE HABBIKAMU YCTHBIX, INCbMEHHBIX,
WHCTPYMEHTAJIbHBIX BBIYMCIICHUN:

OTIepUPOBaHKE TOHATUAMU: HATYpabHOE, 11€JI0€ YUCII0, 0OBIKHOBEHHAS IPOOH,
JecsiTuuHasi ApoOb, CMEIIAHHOE YUCIIO, PAllMOHATBHOE YUCIIO;

WCII0JIb30BaHKE CBOICTBA YUCEI U 3aKOHOB apu(METHUECKUX OTEpalyii ¢ YhcIaMu Npu
BBITIOJTHEHUH BBIYUCIICHUN;

HCMOJIb30BAHUE TPU3HAKOB JIETMMOCTH Ha 2,5,3,9,10 npu BBINOJIHEHUN BBIYMCICHUN U
pellIeHnil 3a1a4;

BBITIOJTHEHUE OKPYTJIEHUS YUCEN B COOTBETCTBUU C IPABUIIAMU;

CpPaBHEHHUE YHUCEN;

11) oBageHNE CHMBOJILHBIM SI3BIKOM alIreOpbl, MPUEMAMHU BBITIOIHEHUS TOKIECTBECHHBIX
npeoOpa3oBaHMil BEIPAKEHH, pellIeHNs ypaBHEHHH, CUCTEM YpaBHEHUI; YMEHHUSI
MOJENUPOBAThH PeaTbHbIe CUTYAIINH Ha SI3bIKE alNreOphl, HCCIeA0BaTh IOCTPOCHHBIE
MOJIENU C UCTIOJIb30BAHUEM allllapara aareOpbl, MHTEPIPETUPOBATH MOTYICHHBIN
pe3yJbTar:

BBITIOJTHEHUE HECTIOKHBIX MpeoOpa3oBaHUil sl BBIYMCICHUS 3HAYCHUIN YHUCIOBBIX
BBIpAXKEHUH, COJIEpPKAILUX CTENEHU C HATYPAJIbHBIM MOKa3aTeJIeM;

BBITIOJTHEHUE HECTIOKHBIX MpeoOpa3oBaHUil ENBIX; pACKPHIBATh CKOOKU, IPUBOIUTH
MOJ0OHBIE ClIaraeMble, UCTIOIB30BaTh (DOPMYITBI COKPAIIIEHHOTO YMHOXKECHHS,



pELICHUE JIMHEHHBIX YPABHEHUI, YPABHEHU M, CBOIAIIUXCS K JIMHEUHBIM, CHCTEM
YpaBHEHUMH;

12) oBnajgeHue cucTeMoi PyHKIMOHAIBHBIX OHSATHH, PA3BUTHE YMEHHUS MCIIOJIb30BATh
(GyHKIMOHATBHO-TpapUUECKUE MPEICTABICHHS I PELICHHUS PA3INIHBIX
MaTeMaTU4eCKUX 3a/1a4, JJIs ONMCAHUs U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEM:
OIIpEIETICHUE TTOJIOKEHUS TOUKH 110 €€ KOOPANHATaM, KOOPJAUHATHI TOUKH 110 €€
IIOJIOKEHHUIO Ha INIOCKOCTH;

HaXO0XJCHHE N0 TpaduKy 3HAYCHUH (YHKIMH, 00JaCTH ONpEeTICHIsI, MHOKECTBA
3HAUYCHUM;

nocTpoeHue rpaduka JIMHEHHOH (QyHKIWH;

WCIIOJIb30BAHNE CBOMCTB TMHEWHOW (QYHKINHI M UX IpaMKOB MPH PEIICHUH 331a4 U3
JPYTrUX y4eOHbIX IPEIMETOB;

13) oBiaieHUE MPOCTEHITUMHU CITOCOOAMH MIPEACTABIICHUS M aHAIHM3a CTATHCTHUSCKUX
JaHHBIX; POPMUPOBAHUE TPECTABIECHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B
peaIbHOM MHPE U O Pa3IMYHBIX CIIOCO0axX UX U3yUEHUs, O POCTEHIINX BEPOSITHOCTHBIX
MOJIENISAX; pa3BUTHE YMEHUHN U3BJIEKaTh HH(OPMALIUIO, IPEICTABICHHYIO B Ta0NMIIaX, HA
Iyarpammax, rpaukax, OMuchiBaTh U aHAJIM3UPOBATh MACCUBBI UUCIIOBBIX JAHHBIX C
ITOMOIIIBIO MOAXOJSAIINX CTATUCTUYECKUX XaPaKTEPUCTHUK:

(hopMHpOBaHHE MPEACTABICHUS O CTATUCTUYECKUX XapaKTEPUCTUKA;

pelIeHre MpocTeNnX KOMOMHATOPHBIX 33/1a4;

OTIpe/ieNIeHuEe OCHOBHBIX CTATUCTUYECKUX XapaKTEPUCTUK YUCIOBBIX HAOOPOB;
YMEHHE CPaBHUBATh OCHOBHBIE CTATUCTUYECKHUE XapAKTEPUCTUKH, ITOJTYYCHHBIE B
MpOLIECCE pEelIECHUs TPUKIIATHON 3aa41, U3YUEHHS PEAIBHOTO SIBICHUS;

14) pa3BuTHE YMEHHI IPUMEHATH U3YUCHHBIC TOHSATHS, PE3yJIbTAThl, METOBI IS PEIICHHUS
3a/1a4 MPaKTUYECKOTO XapaKTepa U 3a1ad U3 CMEKHBIX JUCLUILINH C HCIIOJIb30BAHUEM
IIPU HEOOXOAMMOCTH CIIPABOYHBIX MaTEPHAIIOB, KOMIIBIOTEPA, IOJIb30BATHCS OLECHKON U
MIPUKUAKOM ITPU MPAKTUYECKUX PACUETAX:

OLICHUBAHME PE3YIbTATOB BBIYMCICHUH NIPU PELICHUH NTPAKTUYECKUX 3a7ad;
BBIIIOJIHEHUE CPABHEHUS YHCEI B PEAIbHBIX CUTYaLHsX;

HCII0JI30BAHNE YHUCIIOBBIX BBIPAXKCHUH ITPH PEIICHUN IPAKTUYECKUX 3a/1a4 U 3a1a4 U3
JPYrux y4eOHBIX MPEIMETOB;

Aunredpa 8 kiaacce

15) popmMupoBaHue mpeacTaBICHH O MATEMAaTHKE KaK O METO/I¢ TIO3HAHUS
JNeHCTBUTENBFHOCTH, TIO3BOJISIONIEM ONUCHIBATh U U3Y4aTh PealibHbIEC MPOLIECCHI U
SIBJIICHUS,

OCO3HAaHME POJIM MaTeMaTUKU B pa3BuTuu Poccuu u mupa;
BO3MOYHOCTh IPUBECTHU MPUMEPHI U3 OTEUECTBEHHON 1 BCEMHPHOM HCTOPUU
MaTeMaTHYeCKUX OTKPBITHI U UX aBTOPOB;

16) pa3BuTHEe yMeHUiT paboTaTh ¢ y4eOHBIM MaTEMaTHYECKUM TEKCTOM (aHAJTH3HPOBATh,
W3BJIEKaTh HEOOXOIMMYIO HH(POPMAIIUIO), TOYHO M IPAMOTHO BBIPaXKaTh CBOU MBICIH C
MPUMEHEHHEM MaTeMaTHYeCKONH TEPMUHOJIOTUN U CUMBOJIMKH, TIPOBOIUTH
KIaccU(pUKaIUy, JJIOTHIeCKne 000CHOBaHUS, J0Ka3aTeIbCTBA MATEMAaTHYECKUX
YTBEPIKICHUMN:

OTIEpUPOBaHNE TOHATHUSAMU: MHOKECTBO, SJIEMEHT MHOYKECTBA, TTOJIMHOKECTBO,
MIPUHAIICKHOCTD, HAX0XKACHHUE TIepecedeHts], 00beIMHEHUS MT0IMHO)KECTBA B
MPOCTEHIINX CUTYAIHSIX;

pElIeHNe CIOKETHBIX 3a/1a4 Pa3HBIX TUTIOB HA Bce apu(PMeTUUECKUE NeHCTBUS;
IpUMEHEeHHe croco0a MoucKa peleHus 3aauu, B KOTOPOM PacCyXJIeHHE CTPOUTCS OT
yCIOBUS K TpeOOBAHUIO WIIM OT TPeOOBAHUS K YCIOBHIO;

COCTaBIIEHUE TJIaHA PEIICHHUsI 33/1a4H, BBIZCIICHUE STANIOB €€ PEIICHUS, MHTePIIPEeTalns
BBIYHCIUTENBHBIX PE3YIbTATOB 33/1a4H, CCIICOBAHKE MTOJYYEHHOTO PEIICHHS 3a/1a4;



HAaxO0’KJICHUE MPOIIEHTA OT YUCJIA, YUCIIA [0 POLEHTY OT HETO, HAXOXKICHUS
MPOLICHTHOTO OTHOIICHUS JBYX YHUCEI, HAXOXKCHUS MPOILIECHTHOTO CHIXKEHUSI UITH
MPOLICHTHOTO TOBBIIIECHUS BETMYUHBI,
pelieHue JOrH4ecKux 3aaag;

17) pa3BuTHe MPEACTABICHUI O YMCIIC U YUCIOBBIX CHCTEMaX OT HATYPAIbHBIX JI0
JNEHUCTBUTENBHBIX YMCEN; OBJIAICHUE HAaBBIKAMU YCTHBIX, MTUChbMEHHBIX,
WHCTPYMEHTAIbHBIX BEIYMCIICHUNA:

OTICpUPOBAHUE TIOHATHUSAMU: HATYPAITbHOE, [IEJI0€ YHCII0, 0OBIKHOBEHHAS IPOOH,
JeCATUYHAs IpO0b, CMEIIAHHOE YMCIIO0, PALMOHAIBHOE YUCIIO, UPPAMOHAIBHOE YUCIIO;
WCII0JIb30BaHNE CBOMCTBA YUCEI U 3aKOHOB apU(METHUCCKUX OTEPaIUil C YUCIIaAMHU TIPH
BBITIOJTHEHUH BBIYUCIICHUN;

WCIIOJIb30BAHNE MPU3HAKOB JEIUMOCTH Ha 2,5,3,9,10 nipu BBINMOTHEHUN BRIYUCICHUN 1
pelIeHn 3a1ay;

BBITIOJTHEHUE OKPYTJICHUS YUCET B COOTBETCTBUU C IMPABHUIIAMU;

CPaBHEHHUE YUCET,;

OLICHMBAHHE 3HAYEHHUS KBAJPATHOTO KOPHS U3 MOJIOKHUTEIBHOIO 1EJ0r0 YUCIa;

18) oBnajsieHne CHMBOJILHBIM SI3IKOM aJIT€Ophl, TPUEMaMHK BBITIOTHEHHUS TOKICCTBEHHBIX
npeoOpa3oBaHUl BEIpAKEHUH, pellieHrs ypaBHEHHH, CUCTEM YpaBHEHU, HEPAaBEHCTB U
CHCTEM HEPaBEHCTB; YMEHUS MOJICTMPOBATh peajbHbIC CUTYAI[UU Ha SI3BIKE aJreOpHl,
HCCIIEI0BATh MOCTPOEHHBIE MOJIEH C UCIIOJIb30BaHUEM alapara anreopsl,
WHTEPIPETUPOBATH IMOJTYICHHBIN pe3yIbTaT:

BBITIOJTHEHUE HECJIOKHBIX TTPEOOPa30BaHUM ISl BEIYMCIICHUS 3HAUCHHHN YHNCIIOBBIX
BBIpAXKEHUH, COJIEPIKAIUX CTETICHU C HATYPAJTbHBIM ITOKa3aTeIeM, CTETICHH C IIeJTbIM
OTPHLIATEIIbHBIM [TOKA3aTENEM;

BBITIOJIHEHNE HECIIOKHBIX MpeoOpa3zoBaHuil LIETbIX, TPOOHO PallMOHATBHBIX BHIPAXKEHUN
Y BBIpaXXEHUI ¢ KBaJIpaTHHIMU KOPHSAMU; PACKPbIBaTh CKOOKH, TPUBOIUTH NMOJA00HBIE
cliaraemble, UCTOJIb30BaTh (OPMYIIbl COKPALLIEHHOTO YMHOKEHUS;

peuleHue TMHENHBIX U KBAIPpaTHBIX YPAaBHEHUI U HEPABEHCTB, YPABHEHUI U HEPABEHCTB,
CBOJSILIMXCA K JINHEWHBIM WM KBaJPAaTHBIM, CHCTEM YPaBHEHUN U HEPABEHCTB ,
n300pakeHue perieHni HEPaBeHCTB U UX CUCTEM Ha YMCIIOBOU MPSMOIi;

19) oBnaneHue cucTeMoi GyHKIIMOHAIBHBIX MOHATHH, PA3BUTHE YMEHHUS UCIIOJIb30BATh
(YHKIIMOHATBHO-TpapUUeCcKUe MPeICTaBICHUS ISl PEIICHUS Pa3IMUHbIX
MaTeMaTHUYECKUX 3a/1a4, JJI ONMCAaHUs U aHAJIM3a PEaIbHbIX 3aBUCUMOCTEM:
OIIpE/IETICHUE MOJIOKEHUS TOUKH 110 €€ KOOPJIMHATaM, KOOPIUHATHI TOUKH I10 €€
MOJIOKEHHUIO Ha ITIOCKOCTH;

Hax0XJAeHUe Mo rpaduky 3HaYeHUI QyHKIMU, 00JaCcTH ONPEeIeHUs, MHOXKECTBA
3HauUeHUH, HyNel (yHKINH, TPOMEKYTKOB BO3pacTaHUsl U yObIBaHUS, HAUOOJIBIIETO U
HaUMEHBIIIETo 3HauUeHUs (DyHKIINH;

MOoCTpoeHue rpaduka TMHEHHON U KBaIpaTUYHON (YHKIIHIA;

WCIOJIb30BaHKE CBOMCTB TMHEHHON U KBaAPAaTUYHON (QYHKIMI U UX TpaQUKOB MpU
pELIeHNUH 33]1a4 U3 IPYTUX y4eOHBIX MIPEIMETOB;

20) oBnajieHre MPOCTEUIIIMMH CIIOCOOAMU TPEICTABICHHS U aHAIN3a CTATUCTHYCCKUX
JTaHHBIX; GOPMUPOBAHUE TIPEICTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B
peaIbHOM MHPE U O Pa3IMYHBIX CIIOCO0aX UX U3yYEHUs], O MPOCTEHIINX BEPOSTHOCTHBIX
MOJENSAX; pa3BUTHE YMEHUN U3BJIEKAaTh WH(OPMAILIMIO, TTPEJICTABICHHYIO B TabIUIaX, Ha
auarpammax, rpaukax, OMuChIBaTh U aHAIM3UPOBATh MACCHUBBI YUCIIOBBIX JTAHHBIX C
MOMOIIBIO MOAXOASIINX CTATUCTUYECKUX XapaKTEPUCTUK, UCTIOIb30BaTh IOHUMAHUE
BEPOSTHOCTHBIX CBOMCTB OKPYKAIOIIMX SBJICHHUI NPU MPUHATUN PEIICHMUIA;
(hopMHpOBaHKE MPEACTABICHUS O CTATUCTUYECKIX XapaKTEPUCTUKAX, BEPOITHOCTH
CIIy4aifHOTO COOBITHUS;
pelIeHne MpoCTeHINX KOMOMHATOPHBIX 3a/1a4;

OTIpe/ieieHue OCHOBHBIX CTATUCTUYECKHUX XapaKTEPUCTUK YUCIOBBIX HAOOPOB;



OIICHUBAHKE U BBIUYMCIICHUE BEPOSITHOCTH COOBITUS B IPOCTCHUIIIUX CITYJasIX;
HaJM4Ke MPEJICTABIICHUS O POJIU MPAKTUYECKU JOCTOBEPHBIX U MAJOBEPOSTHBIX
COOBITHIA, O POJTU 3aKOHA OOJIBIITNX YHCET B MACCOBBIX SIBIICHUSX;

yYMEHUE CPaBHUBATH OCHOBHBIE CTATUCTUYECKUE XaPAKTEPUCTUKH, TIOJyYEHHBIE B
MpoIIecCce pelIeHUs MPUKIATHON 3aa4u, U3YUCHHS PEAIbHOTO SIBJICHUS;

21) pa3BUTHE YMEHUI MPUMEHSTH U3yUCHHBIC TOHSATHUS, PE3YIbTAThI, METOIBI IS PEIICHHSI
3a/1a4 MPaKTUYECKOTO XapaKkTepa v 3a7a4 U3 CMEKHBIX JUCIHUIUIMH C UCTIOJIh30BAHUEM
IIPY HEOOXOAMMOCTH CITPABOYHBIX MaTePUAIOB, KOMIIBIOTEPA, IMOJI30BATHCS OIICHKOW 1
MIPUKHUJIKOU IPU IIPAKTUYECKHUX PACUETaAX:
pacro3HaBaHUE BEPHBIX U HEBEPHBIX BHICKA3bIBAHUM;

OIIEHUBAHME PE3YJIbTATOB BBIUMCICHUN MIPU PEUICHUH MTPAKTUYECKUX 33]1a4;
BBITIOJTHEHUE CPABHEHUS YHCEI B pEaTbHBIX CUTYAIIHSX;

WCTIOJIb30BAHUE YMCIIOBBIX BBIPAKCHUN MPU PEIICHUH MPAKTUYECKUX 3a7a4 U 3a/1a4 U3
JIPYTUX Y4eOHBIX MPEIMETOB;

perieHne MpakTUYECKUX 3a71a4 ¢ MPUMEHEHHEM MPOCTEHIITNX CBOUCTB PUTYD;
BBINIOJIHEHUE MPOCTEUIINX NOCTPOCHUN U U3MEPEHNI HA MECTHOCTH, HEOOXOIUMBIX B
peanbHOM KU3HH;

Aaredpa 9 kaacc

22) hopMupoBaHHE MMPEACTABICHUI O MaTEMAaTHKE KaK O METO/Ie TO3HAHHUS
JEHCTBUTEILHOCTH, TIO3BOJISIFOIIIEM OMHICHIBATH M H3y4aTh PEAIbHBIC MPOIIECCHI U
SIBJICHHSI;

OCO3HAHHWE POJIM MaTEMATUKH B pa3BuTHU Poccuu u mupa;
BO3MO>KHOCTb TTPUBECTH IPUMEPHI U3 OTEYECTBEHHOW U BCEMUPHOU HCTOPUHU
MaTeMaTHYECKUX OTKPBITHIA U UX aBTOPOB;

23) pa3BuTHE yMEHUI pabOTaTh C yUeOHBIM MaTEMATHIECKUM TEKCTOM (aHAIU3UPOBATH,
M3BJIEKATh HEOOXOUMYIO HH(GOPMAITHIO), TOYHO ¥ TPAMOTHO BBIpakaTh CBOM MBICITH C
MPUMEHEHHEM MaTeMaTHYeCKON TEPMUHOJIOTUN U CUMBOJIMKH, IIPOBOIUTH
KJ1accU(pUKaIuy, JJoTHieckue 000CHOBaHUS, J0Ka3aTeIbCTBA MATEMATHYECKUX
YTBEPKICHHII:

OTIepUPOBaHUE MOHATUAMU: MHOKECTBO, JIEMEHT MHOKECTBA, MIOJIMHOXKECTBO,
MIPUHAIICKHOCTD, HAX0XKACHHUE NIepecedeHts], 00beAMHEHUS [T0IMHO)KECTBA B
MPOCTEUIINX CUTYaLUSIX;

pelIeHNe CIOKETHBIX 3aa4 pa3HbIX TUIIOB Ha BCE apu(PMeTUUECKUe AeHCTBUS;
MIpUMEHEHHE crioco0a MoMCKa peuIeHus 3a1a4i, B KOTOPOM PaCCyKICHUE CTPOUTCS OT
ycIoBUs K TpeOOBAHUIO WK OT TpeOOBAHUS K YCIOBHIO;

COCTaBIICHUE IJIaHA PEIICHUS 3a/1a4H, BBIJCIICHUE STANlOB €€ PEIlIeHHUs, HHTEPIPEeTaIIHsI
BBIYHCIUTENBHBIX PE3YIbTATOB 3a/1a4H, CCIICOBAHKE MMOJIYYEHHOTO PEIICHHS 3a/1a4;
HaX0XJICHHE MPOLIEHTA OT YKCIIa, YUCIIa TI0 MPOLEHTY OT HEro, HaXOXKICHUS
MIPOLIEHTHOTO OTHOLIEHHUS JIBYX YHCEJ, HAXOXKCHHS MPOIICHTHOTO CHIKEHUS HIIN
MIPOLIEHTHOTO MOBBIIICHUS BEJIUYUHBL;

pelIeHne JOTHYeCKUX 3a/1ay;

24) pa3BUTHE TPEICTABICHUIN O YUCIIC U YUCIOBBIX CHCTEMAX OT HATYPAIbHBIX JI0
JNENCTBUTENBHBIX YNCEN; OBJIA/ICHUE HAaBbIKAMU YCTHBIX, TMCbMEHHBIX,
WHCTPYMEHTAIbHBIX BEIYMCIICHUIA:

OTIepUPOBaHUE TOHATUAMU: HATYpalbHOE, 11€7I0€ YUCTI0, 0OBIKHOBEHHAS IPOOH,
JecsiTuYHasi ApoOb, CMEIIAHHOE YMCIIO, PAIlMOHATIBHOE YHCIIO, UPPALMOHATFHOE YUCIIO;
WCIOJIb30BaHKE CBOICTBA YUCEIN U 3aKOHOB apu(METHUECKUX OTEpaIfii ¢ YhcIaMu Ipu
BBITIOJTHEHUH BBIYUCIICHUN;

WCIIOJIb30BAHNE MPU3HAKOB JEIUMOCTHU Ha 2,5,3,9,10 npu BRINOTHEHUN BRIYUCICHUN U
pelLIeHn 3a1ay;

BBITIOJTHEHUE OKPYTJIEHUS YUCEN B COOTBETCTBUU C MPABUIIAMU;

CpaBHEHUE YHUCEN;



OLICHMBAHME 3HAYEHUS KBAJPATHOTO KOPHS U3 MOJIOKUTEIBHOIO LIEJIO0r0 YUCIIA;

25) oBJ1aJIcHHE CUMBOJIBHBIM SI3BIKOM aJIreOphl, MPUEMAaMU BBITTOJIHEHHS TOXKISCTBEHHBIX
peoOpa3oBaHUil BBIPAKEHUH, pEIIeHUs] YpaBHEHUH, CUCTEM ypaBHEHU, HEPABEHCTB U
CUCTEM HEpPABEHCTB; YMEHUS MOJIEIMPOBATh peabHble CUTYallMH Ha A3BIKE alNreopsl,
HCCIIEI0BATh MMOCTPOECHHBIE MOJEIH C UCIIOJIb30BaHUEM armnapaTa anreopsl,
UHTEPIPETUPOBATH MOJIYUECHHBIN pe3ysIbTar:

BBITIOJTHEHUE HECJIOKHBIX TPEOOPa30BaAHMIM JIJIsl BEIUMCICHUS 3HAYCHH I YHCIIOBBIX
BBIPAKEHUH, COJEPKAILMX CTEIIEHU C HaTypaJIbHbIM [I0Ka3aTeIeM, CTEIIEHH C LEJIbIM
OTpULATENIbHBIM IT0Ka3aTeeM;

BBITIOJTHEHUE HECJIOKHBIX MPEOOpa30BaHMiA IEINBIX, JPOOHO pallMOHAIBHBIX BEIPKEHUH
Y BBIPQXXEHUH ¢ KBaIPAaTHBIMU KOPHSIMH; PACKPBIBATh CKOOKH, IPUBOJIUTH TIOTI00HEBIE
cllaraemble, UCTOJIb30BaTh (OPMYIIbl COKPALLIEHHOTO YMHOKEHUS;

peleHne TMHEHHBIX U KBaIpaTHBIX YPAaBHEHUI U HEPABEHCTB, yPaBHEHUM 1 HEPABEHCTB,
CBOJISIIIIMXCSA K JIMHEWHBIM WM KBaJIPATHBIM, CUCTEM YpPaBHEHUN U HEPaBEHCTB ,
M300pakeHUE PEIIeHN HEPABEHCTB M UX CUCTEM Ha YHMCIIOBOM MPMOW;

26) oBnajieHHe CUCTEMOM (QYHKIIMOHATIBHBIX MOHSITHI, pa3BUTHE YMEHUS HCIIOJIb30BaTh
(yHKIIMOHATBHO-TpapUUecKre MPeICTaBICHUS [l PEIICHNS Pa3IMuHbIX
MaTeMaTHYeCKUX 3aJady, JJIs ONMCAaHUs U aHallu3a peajlbHbIX 3aBUCUMOCTEN:
oTpe/ieNieHue TIOJI0XKEHUS TOUKH 10 €€ KOOpAWHATaM, KOOPIMHAThI TOUKHU IO €€
MOJIOKEHUIO Ha TJIOCKOCTH;

HaxoXJAeHHe Mo rpaduky 3HaYeHUI QyHKUINH, 00JaCTH ONpeesIeHuUs, MHOXKECTBa
3HaYeHUH, HyJel QYHKINH, TPOMEKYTKOB 3HAKOTIOCTOSIHCTBA, IPOMEKYTKOB
BO3pacTaHMs ¥ YOBIBaHMS, HAMOOJIBIIIEr0 ¥ HAUMEHBIIIETO 3HAYEHUS (DYHKITUU;
nocTpoeHue rpaduka JHHEHHON ¥ KBaApaTUIHOU (DYHKIIHIA;

ornepupoBaHre Ha 0a30BOM YpOBHE MOHITUSIMHU: MTOCIE0BATEILHOCTD, apu(pMeTHuyecKas
Mporpeccusi, TeoMeTpruyecKas Iporpeccus;

WCIIOJIb30BaHUE CBOMCTB JIMHEWHOW M KBaIpaTUIHOW (PYHKIMI U BX TpadUKOB MPH
pELIeHNH 3a]a4 U3 IPYTUX y4eOHBIX MTPEIMETOB;

27) oBjaJicHHE TPOCTEHIIIMMHU CITIOCOOAMM TIPEACTABICHUS U aHAIN3a CTATUCTHYCCKUX
JTaHHBIX; GOPMUPOBAHUE PEICTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B
pEeaIbHOM MHPE U O Pa3IMYHBIX CIIOCO0aX UX U3yYEHUs, O MPOCTEHIINX BEPOSATHOCTHBIX
MOJIENISX; pa3BUTHE YMEHUHN U3BJIEKaTh HH(OPMALIMIO, TPEJICTABICHHYIO B TabIUIaX, Ha
auarpammax, rpaukax, OnuchIBaTh U aHAJIM3UPOBATh MACCHUBBI YHCIIOBBIX JJAHHBIX C
MTOMOIIBIO MOJIXOSIINX CTATUCTUYECKUX XapaKTEPUCTUK, UCTIOJIb30BaTh MOHUMAHHE
BEPOSITHOCTHBIX CBOMCTB OKPY)KAIOIIUX SIBJICHUM TP NMPUHATHH PEIICHUA;
(hopMHpOBaHKE MIPEACTABICHUS O CTATUCTUYECKUX XapaKTEPUCTUKAX, BEPOATHOCTU
CIIy4aifHOTO COOBITHUS;
pelIeHrne MpoCTeHINX KOMOMHATOPHBIX 33/1a4;

OTIpeJieNIieHue OCHOBHBIX CTATUCTUYECKUX XapaKTEPUCTUK YUCIOBBIX HAOOPOB;
OIICHUBAHKE U BBIUKCICHHE BEPOSITHOCTH COOBITHS B MPOCTEUIIIUX CITydasiX;
HaJIM4YMe IPEICTABICHUS O POJIU MPAKTUYECKU JOCTOBEPHBIX U MAIOBEPOSTHBIX
COOBITHIA, O POJIU 3aKOHA OOJIBIITNX YHCET B MACCOBBIX SIBIICHUSX;

YMEHUE CPAaBHUBATH OCHOBHBIE CTATUCTUYECKUE XAPAKTEPUCTUKH, TIOJyYEHHBIE B
MpollecCce pelIeHUs MPUKIATHON 3aa4i, U3YUEHHS PEAIbHOTO SIBJICHUS;

28) pa3BUTHE yMEHUI TIPUMEHSTH U3yUYECHHbIC MOHSATHS, PE3yIbTAaThl, METOIbI IS PEIICHHS
3a/1a4 MPaKTUYECKOTO XapakTepa U 3a7a4 U3 CMEKHBIX JUCLIMIUIMH C UCTIOJIb30BAHUEM
MIpH HEOOXOAMMOCTH CIIPABOYHBIX MaTepUaIoB, KOMIBIOTEPA, MOJIb30BATHCS OLIEHKOU U
MPUKHUJIKOM MPU MPAKTUYECKUX pacuéTax:
pacro3HaBaHUE BEPHBIX U HEBEPHBIX BHICKA3bIBAHUM;

OLIEHUBAHHE PE3YJIbTATOB BBIUMCIECHUN IPU PELICHUH MTPAKTUYECKUX 33]1a4;
BBITIOJTHEHUE CPABHEHUS YHCEII B PEATIbHBIX CUTYALIUSX;



HCIIOJIb30BAHNUE YUCIIOBBIX BBIPAKECHUN IIPU PEIICHUH IIPAKTUYECKUX 3a/1a4 U 3a/1a4 U3
JIPYruX y4eOHBIX MPEIMETOB;

peleHne MpakKTUYECKHX 3a/1a4 ¢ IPUMEHEHHEM POCTEHIINX CBOMCTB (UTYD;
BBIIIOJIHEHUE MPOCTEUIINX NOCTPOECHUN U U3MEPEHNN HA MECTHOCTH, HEOOXOIUMBIX B
peanbHOM KU3HH;

2. Copaepxxanue Kypca ajaredpsl B 7 — 9 kiacce

OBnazneHue 0CHOBaMU IPOEKTHOM, IPOEKTHO- UCCIIEI0BATEIbCKON JESITEILHOCTH B

U3Y4YEHUHU  airedpsl,

®opmupoBaHUE HABBIKOB Pa0OTHI ¢ HH(OpPMAIEii;

(hopMHpOBaHKE U Pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH MUCHOJIb30BAaHUS
MH(}OPMaLIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH (BBITIOJHEHHUE MTPE3EHTALIHH,

odopmIIcHHE TIPOCKTOB H T.]1.);

@opMHpPOBaHKE HABBIKA CMBICIIOBOTO YTECHHUS IIPU PEIICHUH 3a/1a4, JOKA3aTeIbCTBE TEOPEM U
T.J1.

Yucaa

PaunuonanbHbIe ynciIa

MHoOXecTBO panMOHaNbHBIX 4ucen. CpaBHeEHHME panuMOHANbHBIX uHcen. [JlelctBua ¢
panMoHaNBHBIMH YHUCTIaMu. [Ipedcmasienue payuoHaibHO20 YUCIA OeCAMUYHOU OPoObIO.
HppanuoHajibHble YHCIA

[lonatne wppanMoHanpHOrO 4YHciaa. Pacno3HaBaHMe HWppalMOHANBHBIX 4ucesl. [Ipumepst

J0Ka3aTenbeTB B anredpe. MppanuonaibHOCTh qncna«/z . [Ipumenenue B reomerpun. Cpasrenue
UppayuUoHanbHuIX yucel. Muodcecmeao OeticmsumenbHuixX Yucell.

ToxnecTBeHHbIE MPe0OPA30BAHUSA

YucaoBble 1 OyKBeHHbIE BIPAKEHUS

Bripaxxenue ¢ mnepemeHHOW. 3HayeHWE BbIpakeHMS. [loacTaHOBKAa BBIPAKEHH BMECTO
MepEMEHHBIX.

[esble BbIpasKeHUs

CreneHb ¢ HaTypaJbHBIM MOKa3aresieM U e€ cBoiicTBa. [IpeoOpazoBaHus BEIpAKEHUIA,

COJIEp KAIUX CTETICHHU C HATYPAIbHBIM MTOKA3aTEIIEM.

OnHouseH, MHOTOWICH. J[eHCTBUS ¢ OJTHOWICHAMH U MHOTOYICHAMH (CIIOKEHHE, BBIYUTAHUE,
yMHOXeHHE). DOpMyITbI COKPAIEHHOTO YMHOKEHHS: Pa3HOCTh KBAIPaTOB, KBAIPAT CyMMBI U
pasHocTH. Pa3iiokeHre MHOTOYIEHA Ha MHOKHTEN: BEIHECEHHE OOIIEro MHOKHTEIS 32 CKOOKH,
2PYNNUPOBKA, NPUMEHeHUe POPpMYI COKPAUWEHHO20 YMHOdceHust. Keaopammubiii mpéxuneH,
PasnodiceHue KeaopamHo2o mpéxuieHa Ha MHOJICUMeInu.

JpoOHO-panHoOHAIbHBbIE BHIPAKEHUS

CreneHs ¢ 1ebIM okasaresieM. [IpeoOpazoBaHue IpOOHO-THHEHHBIX BRIPKCHUN: CIIOXKCHHE,
YMHOEHUE, JIeNeHue. Aneebpauieckas opoos . /Jonycmumble 3HaUeHUs NepeMeHHbIX 8 OPOOHO-
payuonanvusix svipadicenusx. Coxpawenue ancedopaudeckux opoodeii. Ilpusedenue
aneebpauveckux opobel Kk obwemy sHamenamento. /eticmaus ¢ aneeopauyeckumu Opoosimu.:
ClI0dICeHUe, 8bIMUMANUe, YMHOMNCEHUe, OelleHue, 6036e0eHUe 8 CIEeNeHb.

IIpeobpaszosanue svipadiceHull, COOEPHCAUUX 3HAK MOOYVIISL.

KBanpaTnbie kopHH

Apudmernueckuit KBaJipaTHbIN KOpeHb. [IpeoOpazoBanue BrIpaXXKeHUH, COIEpKAIINX
KBaJIpaTHbIE KOPHU: YMHOXKEHHE, JIeIeHNE, BBIHECEHHEe MHOKHUTEISI U310/ 3HaKa KOPHS,
BHeCeHUe MHOJCUMeNsl NOO 3HAK KOPHSL.

YpaBHeHHS U HEPABEHCTBA

PaBencrBa

YucnoBoe paBeHcTBO. CBOICTBA YMCIOBBIX paBEHCTB. PaBEHCTBO ¢ epeMeHHO.

YpaBHeHus1

[TonsiTue ypaBHEHUs U KOpHS ypaBHEHUS. [Ipedcmagienue 0 pagHoCcUuIbHOCMU YPAGHEHUII.
Obnacmwb onpedenenus ypasreHus (001acms OONYCMUMbIX 3HAYEHUL NEPEMEHHO).



JIuHeiiHOe ypaBHEeHHE U ero KOPHU

Pemenue nuHeiHbIX ypaBHEeHUN. Jluneiinoe ypasnenue ¢ napamempom. Konuuecmso xopuetl
JUHelH020 ypasHenus. Pewenue Tuneinsix ypasHeHuti ¢ napamempom.

KBaapaTHoe ypaBHeHMe U €r0 KOPHH

Ksagparusie ypaBuenusi. Henosinbie kBajipaTHble ypaBHEeHUs. [JUCKpUMHUHAHT KBaJpaTHOTO
ypaBHeHHs1. DopMyiia KOpHEH KBaipaTHOTO ypaBHeHus. Teopema Buema. Teopema, oopamnas
meopeme Buema. Pemienne KBapaTHBIX YpaBHEHUN : MCTIOIb30BaHUE POPMYITBI I HAXOXKICHUS
KOPHEH, epaguueckuti Memoo peuleHus, paziodceHue Ha MHOMCUMenu, noooop KopHeli ¢
ucnonvzoeanuem meopemvl Buema. Konuuecmeo kopnei keaopamno2o ypasHenus 6
3aeucumocmu om e2o ouckpumurnanma. buxkeaopammuvie ypasnenus. Ypasuenus, ceooumvle K
JUHEUHbIM U Keaopamuuim. Keadpamuule ypasnenus ¢ napamempom.

JApoOHo-paunoHabHbIe YPABHEHUS

Pemenne npocreitmux ApoOHO-TMHEWHBIX YpaBHEHUHN. Peuenue OpooHO-payuoHaibHbiX
VpasHeHUU.

Memoowi pewienus ypasrenuii: Memoobl pasHOCUTbHBIX NPeoOpPa308anuii, Memoo 3aMeHbl
nepemeHnou, epaguyeckuii memoo. Mcnonv3osanue c60Ucme YyHKyull npu peueHuu ypasHeHull.

Tlpocmeiiuue uppayuonanvhvie ypasuenus uda | f (x) =a, \/f (x) = \/g (x) -

Vpasnenus suda X" = a.YpasHenus 6 yerix yuciax.

Cucrembl ypaBHeHH

VYpaBHeHHE ¢ 1ByMs IepeMEHHBIMU. JINHEWHOE ypaBHEHME C IBYMS IIEPEMEHHBIMU. [Ipamas kak
epaguueckas uHmepnpemayus IUHeUH020 YPAaeHeHUs ¢ 08YMs NepeMeHHbIMU.

[TonaTre cucteMsl ypaBHEHH. Penienne cuctemMsl ypaBHEHMI.

MeTopl perieHus] CUCTEM JIMHEHHBIX YPAaBHCHHUM C IBYMS IEPEMEHHBIMU: epaghuueckuii Memoo,
Memoo ClodCeHUsl, METO/T TT0ICTAHOBKHU.

Cucmembl TUHEUHBIX YPAGHEHUL C NAPAMEMPOM.

HepaBencrTBa

Yucnosbie HepaBeHCTBA. CBOMCTBA YMCIIOBBIX HEpAaBEHCTB. [IpoBepka cipaBeinBOCTH
HEPABEHCTB MPHU 33/IaHHBIX 3HAYEHUSAX IEPEMEHHBIX.

HepasenctBo ¢ nepemenHoii. Ctporue u HecTporue HepaBeHcTBa. Joiacms onpedenens
HepaseHcmaa (001acmv 0ONYCMUMBLX 3HAYEHUL NePEMEHHOLL).

Penrenne nuHeNHbIX HEPABEHCTB.

Keaopamnoe nepagencmeo u e2o pewenus. Peuienue k6aopamuvix HepageHCcmas. UCHOIb308AHUE
c80UCME U epapura KeaopamudHou HYHKYUU, Memoo UHMepeanos. 3anucy peuieHus
K8AOpamuo20 HepageHCcmad.

Pewenue yenvix u 0pobHO-payuoHaIbHbIX HEPABEHCNE MEMOOOM UHMEPBAILOS.

CucreMbl HEpaBEHCTB

Cucrembl HEpaBEHCTB C OJJHOM IMEPEMEHHOM. PenieHne cucteM HEpaBEHCTB ¢ OJJHOU
MIEPEeMEHHOM: JTUHEHUHBIX, k8adpamHyix. V1300paskeHne peleHus: CHCTeMbl HEpAaBEHCTB Ha
YUCJIOBOU MPSAMOU. 3aliCh PELIEHUS CUCTEMbI HEPABEHCTB.

DyHKUUH

IHonsitue pyHkuuu

JlexapToBbI KOOpAMHATHI HA MIIOCKOCTH. DopMupoBaHKe NpeICTaBIEHUN O METAIPEIMETHOM
MOHATHH «KOOPAUHATHD. CrocoObl 3aaHusl GYHKIMA: aHATUTUYECKUH, TpadUUecKuid,
tabnuuHbid. ['paduk dyaknun. [Ipumeps! GyHKINA, MOTy4aeMbIX B IPOIIECCE UCCIICTOBAHUS
Pa3IMYHBIX PeabHBIX MPOIECCOB U PelIeHHs 3a1a4. 3HaueHne QyHKIuu B Touke. CBoicTBa
GbyHKIMI: 001acTh onpeeNeHus, MHOKECTBO 3HAYCHHH, HYTH, MPOMEKYTKH 3HAKOMIOCTOSHCTBA,
uéMHOCMb/HeYéMHOCMb, TIPOMEXKYTKH BO3pAaCTaHUs U YObIBaHUS, HauOOJIbIIee U HAUMEHbIIIee
3HaveHus1. MccnenoBanue GyHKIMH 110 €€ rpaduky.

IIpeocmasnenue 06 acumnmomax.

Henpepuvignocmo ¢pynkyuu. Kycouno 3aoannvie ¢pynxkyuu.

JIuneiiHas pyHKUUA



CoiicTBa u rpaduk TuHEHHON GyHKIUHU. YTII0BOI KO3 duireHT npsmoi. Pacronoxxenue
rpaduKa JMHEHHOHN (PYHKIIMM B 3aBUCUMOCTH OT €€ YTJI0BOTO KO3((HUIHEeHTa 1 CBOOOIHOTO
uneHa. Haxoorcoenue koaghguyuenmos nunetinou GyHKyuu no 3a0aHHbIM YCI0BUIM:
nPOXodAHCOeHUe NPAMOU Hepe3 08e MOUKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXOAHCOCHUE NPIMOU
yepe3 OAHHYI0 MOYKY U NAPANLIeNbHOU OAHHOU NPAMOU.

Keaaparnunas pyHkuus

CaoiicTBa u rpaduk kBaaparudHoi GyHKIMY (mapadona). [locmpoenue epaguxa keadpamuyHo
@yukyuu no mouxam. HaxoxneHue Hynei KBaIpaTHIHON QYHKIINH, MHOMXCECMBa 3HAYeHUl,
NPOMENCYMKO8 3HAKONOCMOSHCMBA, NPOMENCYMKOE MOHOMOHHOCHU.

OO0paTHasi NpPONOPUUOHAIBHOCTH

k k
CroiicTBa QyHKIIMH Y =—Y = = l'unep6omna.
X

I'pagpuru gynxyuir. Ilpeoobpazosanue epagura hynxyuu Y = f(X) 011 nocmpoenus epaguxos
@yuxyuii suoa y = af (kx+b)+c.

k
Tpagpurcu hymicyuii Y =a+——. y ="x,y =3x, y =|.
+

IMocsienoBaTEILHOCTH H MPOTPECCHH

YucnmoBas MoCiIeI0BaTeIBHOCTD. [IpuMephl YMCIIOBBIX TIOCTIeI0BaTeIbHOCTEH. beckoHeUHbIe
MocJIeIoBaTeIbHOCTH. ApudMeTndeckas mporpeccus u e€ cBoiicTBa. ['eomeTpuueckas
nporpeccusi. opmyna oouge2o unena u cymmul N nepevix 4ieHos apupmemuieckor u
2eomempuueckotl npoepeccuti. CXxooauascs 2eomempuieckas npocpeccus.

Pemienne TekcTOBBIX 32124

3anayu Ha Bce apudMeTHYeCKHUE el cTBUS

Pemenne TekCTOBBIX 3a7a4 apudmMeTrnaeckuM criocodom. Mcmonp3oBanue TaOuIl, cXeMm,
yepTexel, Ipyrux cpeAcTB MpeACTaBIeHUS JAHHBIX IIPU PEILICHUH 3aJauu.

3anayu HA ABHKeHHUE, PA0OTYy M MOKYNIKH

AHanu3 BO3MOKHBIX CUTYaIlMil B3aHMHOTO PACIOJIOKEHUsI 0OBEKTOB MPU UX JBUKECHHH,
COOTHOIIIEHUSI 00BEMOB BBITIOTHIIEMBIX PAOOT IIPH COBMECTHOM padoTe.

3agauu HA YACTH, 10JIH, TPOLEHTHI

Pemenue 3a1ay Ha HaXOXKACHHUE YACTH YKCIIa U YUCIIa IO ero yacTu. Pemienue 3a1a4y Ha
MpOLEHTHI U A0iu. [IpumMeHenne mponopuuii Npy peleHu  3aaay.

Jlornyeckue 3axauu

Pemenue nornyeckux 3anau. PewieHue 102uteckux 3a0a4 ¢ nomowsbto epagos, mabauy.
OcHoBHbIE MeTO/IbI pellieHHsl TEKCTOBBIX 3aa4: apudmMeTnyeckuil, anreOpanyecKui,
nepedop BapuaHTOB. [lepsuunvle npedcmasienus 0 Opyeux Memooax peuerus 3a0ay
(ceomempuueckue u epaguueckue mMemoowl).

CraTucTHka U TeOpHs BEpOSITHOCTEN

Crarucruka

TabnuuHoe u rpaduueckoe NpeacTaBlieHne JaHHBIX, CTOI0YaThie M KPYrOBbIe AUArPaMMBI,
rpaduky, NpUMEHEHHE JuarpamMm U rpadukoB JUIsi OMUCAHMS 3aBUCUMOCTEN peaibHbIX BETUYHH,
u3BieYeHHe nHpopManuu U3 Tabauil, ruarpaMm u rpadukoB. OnucareabHble CTATHCTUYECKUE
MOKa3aTey YUCIOBBIX HAOOPOB: cpenHee apudMeTndeckoe, Meduara, HaubobIIee 1
HauMeEHbIIIee 3HaueHusl. Mephl pacceuBaHUs: pa3Max, OUCnepcus U CMmaHoapmHoe OmKIOHeHue.
CrnyyaitHast H”3MEHYHBOCTE. MI3MEHUYHBOCTE NpU U3MEpEeHHsIX. Pewarowue npasuia.
3axonomepHOCMU 8 USMEHUUBYIX BETUUUHAX.

Cayuaiinblie cOObITHS

CnygaitHble OTIBITHI (IKCTIEPUMEHTHI), YNIEMEHTApHBIE Cy4daiiHble COOBITHSI (MCXOIbI).
BepostHocTH 3nemeHTapHBIX COOBITUNA. COOBITHS B CITy4aifHBIX SKCIIEPUMEHTAX H
ONaronpusATCTBYIOIINE dJIeMEHTapHbIE COOBITHS. BeposTHOCTH CilydallHBIX COOBITHIA. OTBITHI C
PaBHOBO3MOKHBIMH AJIEMEHTAPHBIMU COOBITUSIMU. KiTaccuueckue BepOSITHOCTHBIE OIIBITHI C
MCII0JIb30BaHUEM MOHET, KYOUKOB. [Ipedcmasnenue coobimuti ¢ nOMowbto 0uazpamm



Diinepa.llpomusononodxicuvie codvimust, 00vedunenue u nepeceyernue coovimuil. Ilpasuno
cnodicenus sepossimuocmeit. Cnyuatinwiil 8b100p.IIpedcmasnenue sxcnepumenma 8 guoe
oepesa. Hezasucumvle coobimus. YmHodcenue 6eposmuocmeli He3asucUMbIX cOObImu.
IlocnedosamenvHule nezagucumbvie ucnvimanus. llpeacraBiennue 0 He3aBUCUMBIX COOBITHSIX B
KU3HH.

dnemenmol KOMOUHAMOPUKU

IIpasuno ymnoscenus, nepecmanosku, hakmopuan yucia. Couemanus u Yucio co4emaHuil.
Dopmyna yucna covemanuil. Tpeyeonvuux Ilackans. Onvimsi ¢ 6OTLUWUM YUCTOM
PABHOBO3MONCHBIX INIEMEHMAPHBIX COObIMULL. BoiuucieHue eeposimuocmeli 8 onbimax ¢
npumenenuem Komounamoprvlx gopmyn. Ucnoimanus bepuynnu. Ycnex u neyoaua.
Beposmuocmu cobvimuti 6 cepuu ucnvimanuii beprynnu.

Cnyuaiinvle eenuuunsl

3Hakomcmeo co CayuauHbiMu 8eIUYUHAMU HA NPUMEDPAX KOHEYHBIX OUCKDEMHBIX CIYYAUHbIX
eenuuun. Pacnpedenenue eeposmnocmeti. Mamemamuueckoe odxcudanue. Ceoticmea
Mamemamuyecko2o odxcuoanus. Ilouamue o saxone 6onvuiux uucen. Mzmepenue eeposimiocmet.
Ilpumenenue 3aKkona 6OILUUX YUCEN 8 COYUOTIO2UU, CMPAXOBAHUU, 8 30PABOOXPAHEHUL,
obecneuenuu 6e30NACHOCMU HACENEHUS 8 YPE3BbIYALIHBIX CUMYAYUSIX.

HcTropust MaTeMaTUKH

Bosnuknoeenue mamemamuxu kax Hayku, smanvl e€ pazeumusi. OchosHbvle pazoevl
Mamemamuxu. Beioaowueca mamemamuKky u ux 6Knao 8 pazgumue HayKu.

beckoneunocmv mnooicecmsea npocmuix uucen. Yucna u onunvl ompesxkos. PayuonanbHule yucia.
Ilompebnocmy 6 uppayuonanvrolx yucaax. lllkona Iugazopa

3apoorcoenue aneeopol 6 Hedpax apupmemuxu. An-Xopezmu. Poscoenue 6YK8eHHOU CUMBONUKU.
I1.@epma, @. Buem, P. /lexapm. Hcmopus eonpoca o HaxodicoeHuu ¢popmyn kopreti
aneebpaudeckux ypasuenuti cmenenet, ooavuux wemvipéx. H. Tapmanws, [oc. Kapoano, HX.
Abenv, D.Ianya.

llosasnenue memooa koopounam, no360JA10We20 NEPesoOUMb 2eomMempuyecKue 00beKmol Ha
a3viK aneeopwl. Tlossnenue epaguxos pyukyuil. P. [lexapm, I1. Depma. Ilpumepwt paznuunvix
cucmem KOopouHam.

3aoaua Jleonapoo Iluzanckozo (Qubonauuu) o kpoauxax, uucia Puobonauyu. 3adava o
waxmamuou oocke. Cxo0UMOCHb 2e0MemMpUiecKoll npozpeccuu.

Hcmoxu meopuu eeposmuocmeti. cmpaxogoe oeino, azapmuule uepwl. I11. @epma, b.Ilackans, A.
bepuynnu, A.H.Konmozopos.

Om 3emnedenusn k ceomempuu. Iughazop u eco wxona. @anec, Apxumed. Ilnamon u
Apucmomens. Ilocmpoenue npagunbHvix MHO20y20nbHUK08. Tpuccekyus yena. Keaopamypa
Kpyea. Yoeoenue xyba. Ucmopus uucna w. 3onomoe ceuerue. «Hauana» Eexiuoa. JI Diinep,
H.U.Jlobauesckuti. Hcmopus namozo nocmynama.

T'eomempus u uckycemeo. ' eomempuieckue 3aKOHOMEPHOCMU OKPYIHCAIOUE20 MUPA.
Acmponomus u ceomempus. Ymo u xax y3uanu Anaxcaeop, Ipamocghen u Apucmapx o
pasmepax Jlynwi, 3emnu u Connya. Paccmoanus om 3emau 0o Jlynuwt u Connya. Mzmepenue
paccmosinusa om 3emau 0o Mapca.

Ponv poccutickux yuénvix 6 pazeumuu mamemamuxu: J1.Dtinep. H.H.Jlobauesckuii,
11.J1.Hebviwes, C. Kosanesckas, A.H.Konmozopos.

Mamemamuxa 6 pazsumuu Poccuu: Ilemp |, wxona mamemamuueckux u HagueayKux Hayx,
paszsumue poccutickoeo gpnoma, A.H.Kpwinos. Kocmuueckasn npoepamma u M.B. Kenoviu.
Coaepskanue Kypca ajaredpsbl B 7 Kiacce

OBnazneHne 0CHOBaMU IPOEKTHOM, TPOEKTHO- MCCIIEI0BATENBCKON JAESITEILHOCTH B
W3YYeHUH  aireOphr,

dopmupoBaHuEe HABBIKOB pabOTHI ¢ HHPOpPMAITUEI;

(hopMUpOBaHKE U Pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCTIOJIb30BAHUS
MH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH (BBITIOJTHEHHUE MTPE3EeHTAIIHIH,
oopmIteHHE TIPOEKTOB | T.1I.);



®opMupoBaHUE HaBbIKa CMBICIIOBOTO UTEHUS MPU PELICHUH 3a/1a4, 10Ka3aTeIbCTBE TEOPEM U
T.J.

Yucaa

PanuonanbHblie uncia

MHoxecTBO palnoHaIbHBIX uncen. CpaBHEHUE pallMOHAIBHBIX yKcen. [leficTBus ¢
palMoHANBHBIMU YUCTaMu. [Ipedcmasnenue payuoHaibHO20 YUCIa 0eCAmuUyYHoU Opoobio.
ToxnecTBeHHbIE IPe0OPaA30BaAHUA

YucsioBble U OyKBEeHHbIE BbIPAKEHU S

Bripaxkenue ¢ nepemeHHoON. 3HaueHe BolpakeHus. [loicTaHOBKa BbIpa)KeHUI BMECTO
[IEPEMEHHBIX.

Ieabie BbIpameHUs

Crenens ¢ HaTypalbHBIM [TOKa3aTesneM U e€ cBoiicTBa. [IpeoOpazoBanus BbIpaXeHUH,
COJIepKalliX CTENEHH C HaTYpaJbHBIM MOKa3aTeleM.

OpHouneH, MHOTOwIeH. JIefcTBUSI ¢ OTHOYJICHAMH U MHOTOYJIEHAMH (CJI0KEHHE, BEIUUTAHUE,
yMHOK€eHue). PopMyJIbl COKPAIIEHHOTO YMHOKEHUS: Pa3HOCTh KBAJIpaTOB, KBaApaT CyMMBI U
pasHocTH. Pa3nojkeHne MHOrouIeHa Ha MHOYKUTENN: BEBIHECEHHE OOIIEr0o MHOXKHTENS 32 CKOOKH,
2PYNNUPOBKA, npuMeHeHue hopmyn COKpauwéHno2o ymHoxcenus. Keaopamuulii mpéxunen,
PasnodiceHue KeaopamHo20 mpéexuieHa Ha MHOMCUMENU.

JApoOHo-pannoHaibHbIe BbIPAKEHUS

IIpeobpazosanue vipadicenuti, cOOepHcauiux 3HaK MoOyJisl.

YpaBHeHust

PaBencrBa

YucnoBoe paBeHCTBO. CBOMCTBA YHCIIOBBIX PABEHCTB. PABEHCTBO C MEPEMEHHOM.

YpaBHeHus1

[TonsiTHe ypaBHEHUS U KOPHSI ypaBHEHUs. [Ipedcmasnenue 0 pagHoCUlIbHOCMU YPAGHEHU.
Obnacmob onpedenenus ypasHenus (001ACMb OONYCIMUMbBIX 3HAYEHUL NEPEMEHHO).
JIuHeiiHOe ypaBHEeHHeE U €er0 KOPHHU

Pemenue nuHeHbIX ypaBHEHU. JIuHelinoe ypasuenue ¢ napamempom. Konuuecmeo kophetul
JIUHEUHO020 YypasHeHus. PeuieHue TuHetiHblX ypasHeHUll ¢ Napamempom.

CucremMbl ypaBHeHH

VYpaBHeHUe ¢ AByMs [lepeMeHHbIMU. JInHEeITHOe ypaBHEHUE C IByMsI IepeMEHHbIMU. [Ipsamas Kax
epaguueckas uHmepnpemayus TIUHENUH020 YPAGHEeHUs ¢ 08YMs NepeMEHHbLMU.

[Tonsitue cucremel ypaBHeHUM. PelieHue cuctemMbl ypaBHEHUM.

MeTo bl pelieHns CUCTEM JIMHEHHBIX YPaBHEHUN C IBYMSI IEPEMEHHBIMU: 2paguieckuli Memoo,
Memoo CllodCeHUsl, METO/T TI0ICTAHOBKHU.

Cucmembl TUHENHbIX YPABHEHUL C NAPAMEMPOM.

DyHKUUH

HHonsaTne pyHKUHN

JlexkapTOBBI KOOPAUHATHI HA TUIOCKOCTH. POPMUPOBAHUE MPECTABICHUIN O METAIPEIMETHOM
MOHATHH «KOOPAUHATHD). CriocoObl 3a1anusl GYHKIMA: aHATUTUYECKUH, TpadUuecKuid,
tabnuunblid. ['paduk dyaknun. [Ipumeps! GyHKIN, OTy4aeMbIX B IPOIIECCE UCCIETOBAHUS
Pa3IMYHBIX PeaIbHBIX MPOIECCOB U PelIeHus 3aa4. 3HaueHue (GyHKIuHU B Touke. CBoicTBa
¢GyHKIUI: 00J1aCTh ONpEeTIeHNs, MHOXKECTBO 3HAYEHUH, HYJIH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
YEMHOCMb/HeYéMHOCMb, TIPOMEXYTKH BO3pACTaHUs U yObIBaHUSI, HaWOOJbIlIee U HAUMEHbBIIIEEe
3HaueHus. MccnenoBanue pyHkumu mno e€ rpaduky.

Henpepvignocmo ¢pynxyuu. Kycouno 3a0annvie hoynxyuu.

JIuneiiHas pyHKUusA

CBoiicTBa u rpaduk aTuHeRHON GyHKIUHU. YTII0BOI KO3 duireHT npsmoit. Pacronoxxenue
rpaduka JMHEHHOHN (PyHKIIMM B 3aBUCUMOCTH OT €€ YTJI0BOTr0 KOd((HUIEeHTa U CBOOOIHOTO
unieHa. Haxooicoenue koaghguyuenmos nunetinou GyHKyuu no 3a0aHHbIM YCI0GUAM.
npPOXodHcOeHUe NPAMOU Yepe3 08e MOUKU ¢ 3A0AHHBIMU KOOPOUHAMAMU, NPOXOHCOEHUE NPAMOLL
yepes OaHHYI0 MOYKY U NAPANLLENbHOU OAHHOU NPAMOU.



KBagparuunas ¢pyHkuus

CoiicTBa u rpaduk kBaaparuuHoit GpyHkiuu (mapadona). I[locmpoenue

Pemenue TeKCTOBBIX 32124

3agaum Ha Bce apuMeTHUECKHE TeHCTBUS

Pemienune TekcToBBIX 33a4u apupMeTHIeCKHM criocobom. Mcnonp3oBanue TaOnuIl, cxeMm,
4yepTexel, Ipyrux cpeAcTB NMpeACTaBIeHUS JAHHBIX IIPU PEILIEHUH 3aJauu.

3agaum Ha IBHKeHHe, PA0OTY U NOKYNKH

AHanu3 BO3MOXKHBIX CUTYallMil B3aHMHOT'O PacIoJIOKEeHUsI 0OBEKTOB MPU UX JBUKECHUH,
COOTHOILIEHUSI 00BEMOB BBITIOJIHAEMBIX pabOT IPH COBMECTHON padoTe.

3agaum Ha YACTH, 10JIM, IPOLEHTHI

Pemenue 3a1a4y Ha Hax0XAEHUE YacTH YKCIIa M YUCIIa IO ero yacTu. Perienue 3agayd Ha
MPOLEHTHI U J0u. [IpumMeHenne nponopuuii Ipy peleHu  3a1ay.

Jlornueckue 3agaumn

Pemenue nornyeckux 3anad. Peuwienue 102uteckux 3a0a4 ¢ nomMowbio epagos, maobauy.
OcHoBHbIE MeTO/IbI pellieHUsl TEKCTOBBIX 3aa4: apudmMeTnyeckuil, anreOpanyeckui,
niepedop BapuaHToOB. [lepsuunvle npedcmasienus 0 Opyeux Memooax peuerus 3a0ay
(eceomempuueckue u epaguyeckue Memoowl).

Craructuka u Teopus BEpOSTHOCTEN

Crarucruka

TabnuuHoe u rpaduueckoe npecTaBlieHue JaHHBIX, CTOJI0YaThIe U KPYrOBbI€ TUarpaMMBbl,
rpauku, MPUMEHEHHUE TUarpaMM U rpaduKoB IS OTMMMCAHUS 3aBHCUMOCTEH peaTbHbIX BETUYHH,
u3BieueHNe UHpopManuu U3 Tabaul, 1uarpaMMm u rpapukoB. OnucaTenbHble CTATUCTHUECKHE
MOKa3aTeN YUCIOBBIX HA0OOPOB: cpeHee apuMeTnIecKoe, meouana, HanbobIIee 1
HavMeEHbIIIee 3HaUeHU. Mepbl paccenBaHUs: pa3Max.

Cuayuaiinble cOOBITHS

CrnydaifHble OTIBITHI (3KCIIEPUMEHTHI ), AJIEMEHTapHBIE CITyJailHbIe COOBITHS (MCXO/IbI).
IIpeocmasnenue coovimuil ¢ nomowvio ouazpamm Jinepa. Ilpomusononodxcruvle coovimus,
00beduHeHue u nepeceverue coobimuil.

dnemenmopl KOMOUHAMOPUKU

IIpasuno ymuodcenus, nepecmarosku, haxmopuan yucia.

Hcropus mareMaTtuku

Bosnuxnosenue mamemamuku xax Hayku, smanvl eé pazsumus. OcHogHble pazoenvl
Mamemamuxu. Beidarowueca mamemamuxy u ux 6Knao 8 pazgumue HayKu.

beckoneunocmv mnooicecmsea npocmuix uucen. Yucna u onunvl ompeskos. PayuonansbHule yucia.
Ulxona Iugacopa

3apooicoenue ancebpol 6 Heopax apugpmemuru. An-Xopeszmu. Poscoenue 6YKEeHHOU CUMBOIUKU.
11. @epma, @. Buem, P. /lexapm. Hcmopus eonpoca o Haxodxcoenuu ¢opmyn KopHetl
aneebpaudeckux ypasuenuii cmenenetl, ooavuux wemoipéx. H. Tapmanes, [oc. Kapoano, HX.
Abens, D.1anya.

llosaenenue memooa KooOpoOuHam, NO360JA0WE20 NEPEBOOUMb 2eoMempuyecKue 00beKmol Ha
A3vIK aneedpwl. [lossnenue epagurxos ynxyuil. P. [Jexapm, I1. @epma. Hcmoku meopuu
geposimHocmell: cmpaxogoe oeno, asapmuvie uepul. I1. Pepma, b.Ilackans, A. Bepuynnu,
A.H.Koamozopos.

Ponv poccutickux yuénvix 6 pazeumuu mamemamuxu: J1.Dtinep. H.H.Jlobauesckuii,
11.J1.Yebwiwes, C. Kosanesckas, A.H.Konimozcopos.

Mamemamuxa 6 pazsumuu Poccuu: Ilemp |, wxona mamemamuueckux u HagueayKux Hayx,
paszsumue poccutickoeo gpnoma, A.H.Kpwinos. Kocmuueckas npoepamma u M.B.Kenoviu.
Conepxanue Kypca ajaredopbl 8 kiace

OBnazneHne 0CHOBaMU IPOEKTHOM, TPOEKTHO- MCCIIEI0BATENBCKON JAESITEILHOCTH B
WM3YYeHUH  aireOphl,

dopmupoBaHuEe HABBIKOB pabOTHI ¢ HHPOpPMAITUEI;

(hopMUpOBaHKE U Pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCTIOIb30BAHUS



MH(POPMAIMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHH (BBITIOJHEHNE TPE3eHTALINH,
odopmIICHHE TIPOCKTOB | T.]1.);
@opMHUpPOBAaHHE HABBIKA CMBICIIOBOT'O YTECHHUs IIPU PELICHHUH 3a/1a4, JOKA3aTeIbCTBE TEOPEM U
T.J.
Yucaa
PaunuonanbHbIe yncia
MHok€ecTBO pallnoHaIBHBIX uyncen. CpaBHEHUE pallMOHAIBHBIX YKcen. [leficTBus ¢
palMoHANBHBIMU YUCTaMu. [Ipedcmasnenue payuoHaibHO20 YUCIa 0eCAmuyHol Opoobio.
HppanuoHajibHble YHCIA
[Tonatue nppanmonansHOro yncna. Pacno3snaBanue nppanroHanbHbiX yuced. [Ipumepsr

J0Ka3aTesbeTB B anredpe. MppanuoHanbHOCTh qncna«/z . [Ipumenenue B reomerpun. Cpagrenue
UppayuoHanbHuLXx yucel. Muodcecmeo oeticmeumenbHulx Yucell.

ToxknecTBeHHbIE IPe0OPaA30BaAHUSA

YucinoBble 1 0yKBeHHbIE BbIPAKEHHS

Bripaxxenue ¢ nepemeHHON. 3HaueHue BoipaxkeHus. [locTaHOBKA BBIpayKEHUI BMECTO
MIEPEMEHHBIX.

Lesbie BbIpaxkeHUst

Crenens ¢ HaTypalbHBIM MTOKa3aTesneM U e€ cBoiicTBa. [IpeoOpazoBaHus BbIpaXKeHUH,
COJIepKalluX CTENeHH C HaTYpaJbHBIM IOKa3aTeeM.

OnHouneH, MHOTOWIEH. JISHCTBUS ¢ OJTHOWICHAMH i MHOTOWIEHAMU (CIIOXKEHHE,
BBIYMTAaHUE, YMHOKEHHUE). DOpMYIIbl COKPAIIEHHOTO YMHOKEHHUS: Pa3HOCTh KBaJpaToB, KBAJpaT
CYMMBI U pa3HoCTH.Pa3noxeHre MHOrousieHa Ha MHOKUTENIH: BHIHECEHHE 00IEro MHOKHUTEIS
3a CKOOKH, 2pynnupoexa, npumeneHue popmy COKpauéHno2o ymuodcenus. Keaopammoiii
MPEXUIIeH, pa3nodiceHue K8aopamHo20 mpéxuiena Ha MHOMCUMEIU.

JApoOHo-pannoHabHbIe BbIPAsKEeHUS

Creniens ¢ 1enbM iokasareneM. [IpeobpazoBanne qpoOHO-TMHEHHBIX BEIPAKCHUIN:
CIIOKEHHE, YMHOXKEHHE, AeNieHue. Aneeopauieckas opoobs./Jonycmumvle 3Ha4eHUs. NepeMeHHbIX
8 OpoOHO-payuoHanbHblx svipadxcenusx. Cokpawenue areeopauyeckux opooeii. Ilpusedenue
aneebpauveckux opobell k oobuemy snameHamento. /leticmeus ¢ areebpaudeckumu Opoosmu.
Cll0JiCeHUe, 8blYUmMAaHUe, YMHONCEeHUe, OeleHUe, 8036e0eHUe 8 CIENeHb.

IIpeobpazosanue svipadicenutl, COOEPHCAUUX 3HAK MOOYJIAL.

KBagpaTrHble KOpHU

ApubmMeTnuecKknii KBaJipaTHBIM KOpeHb. [IpeoOpa3oBaHue BhIpaKEHUM, COIEPKAITUX
KBaJpaTHbIC KOPHU: YMHOKEHHUE, JEJICHUE, BBIHECEHUE MHOKHUTEISI U3-110/] 3HAKAa KOPHS,
BHeceHUue MHOMCUMes 0O 3HAK KOPHSL.

YpaBHeHus 1 HEPABEHCTBA

PaBencrBa

Uucnosoe paBeHcTBO. CBOMCTBA YHCIOBBIX PABEHCTB. PAaBEHCTBO € MEpeMEHHOM.

YpaBHenusn

[TonsiTie ypaBHEHUS U KOPHS YpaBHEeHUS. [Ipedcmasienue 0 pagHOCUIbHOCIU
ypasnenuii. Obnacms onpedenenus ypagueHus (001acmes 00NYCMUMbIX 3HAYEHUL NePeMeHHOLL).

JInHeliHOE ypaBHEHHE M €r0 KOPHH

Pemenue nuHeiHbIX ypaBHEeHUN. JIuneunoe ypasnenue ¢ napamempom. Konuuecmeo
KOpHell TUHetiHo20 ypaeHeHus. Pewenue TuneltiHblX YpasHeHull ¢ napamempom.

KBaapaTHoe ypaBHeHMe U €r0 KOPHU

KBagparusie ypaBHeHus. Henosinble kBajipaTHbIE ypaBHEHUs. JIMCKpUMHUHAHT
KBaJpaTHOro ypaBHeHUsA. PopMyIia KOpHEH KBapaTHOIrO ypaBHEHUs. Teopema Buema.
Teopema, obpamnas meopeme Buema. Penienne KBaipaTHbIX ypaBHEHUI: MCIIOIb30BaHUE
(bopMyIbI ISl HAX0XKICHUS KOPHEH, epaduueckuti Memoo peutetus, pasiodceHue Ha
MHOdCUMENU, NOODOP KOPHell ¢ UChOIb308aHuem meopemvl Buema. Konuuecmeo xopuet
K8AOpAMHO20 YPAGHEHUS 8 3A8UCUMOCTNU OM €20 OUCKpUMuHanma. bukeadpamuule ypagHeHus.
Vpasnenus, ceooumvie k nunelnvim u keaopamuvim. Keaopammuvie ypasnenus ¢ napamempom.



/{poOHO-panMoHaJbHbIC YPABHEHUS

Pemenue mpocrelmmx ApoOHO-IMHEHHBIX YpaBHEHU. Peuwenie 0poOdHO-payuoHaibHblx
VpAagHeHU.

Memoovl pewenus ypasrenuii: Memoovl pagHOCUTbHBIX NPe0OPA308aHUL, MEMOO 3aMeHbl
nepemenHou, epaguueckuii memoo. Hcnonvsosanue ceoucms yHKyuil npu peuieHuy ypagHeHul.

Cucrembl ypaBHeHUH

YpaBHEHHE ¢ 1BYMS IIepeMEHHBIMU. JINHEWHOE ypaBHEHUE C IBYMs IIEPEMEHHBIMU.
IIpsmasn kax epaguueckas unmepnpemayus IUHEUHO20 YPABHEHUS C 08YMsL NEPEMEHHBIMU.

[TonsATHE cucTeMsl ypaBHEHHM. Pelienne cucremMsl ypaBHEHUM.

MeToap! pelieHus: CHCTEM JTMHEWHBIX YPAaBHEHHIA C IBYMsI IEPEMEHHBIMU: epaghuyeckuil
Memoo, Memoo COHCEeHUsL, METO]T TIOJICTAHOBKHU.

Cucmembol TUHEUHBIX YPABHEHUL C NAPAMEMPOM.

HepaBencrBa

Uucnossie HepaBeHcTBa. CBOMCTBA YMCIOBBIX HepaBeHCTB. [IpoBepka cripaBeiTMBOCTH
HEPAaBEHCTB MPH 3aJJaHHbIX 3HAUECHUSAX [TE€PEMEHHBIX.

HepasenctBo ¢ nepemenHoil. Ctporue u HecTporue HepaBeHcTBa. O01acms onpedenenus
HepaseHcmaa (001acms 0ONYCMUMBLX 3HAYEHUL NePEMEHHOT).

Pemenne nuHEeHBIX HEPABEHCTB.

CucreMbl HEPaBEHCTB

Cucrembl HEpaBEHCTB C OJJTHOW IMEPEMEHHON. Penienne cucTeM HEPABEHCTB € OJTHOU
MepEeMEeHHON: TMHENHHBIX. M300pakeHne pereHus: CHCTeMbl HEpaBEHCTB Ha YMCIIOBOM MPSMOIA.
3anuch pelneHus CUCTEMbl HEPABEHCTB.

DyHKUUHA

IMousitue GyHKIMU

JlekapTOBBI KOOPAMHATHI Ha TIOCKOCTH. POPMUPOBAHUE MPEACTABICHUN O
MeTanpeIMETHOM MOHITHH «KOOPAUHATHD. CriocoOb! 3ajanus QyHKUIUN: aHaTUTHYECKUH,
rpadudeckuit, Tabmuunblii. ['paduk Gyakmuu. [Ipumepsl GyHKIUH, OJTydaeMbIX B TIPOIIECCE
HCCIIEIOBAHUS Pa3IMYHBIX PEANbHBIX MMPOLIECCOB U PEIIeHUs 3aa4. 3HaueHue GyHKINUU B TOUKE.
CaoiicTBa (yHKIUH: 00IaCTh ONIPEACIICHUSI, MHOKXECTBO 3HAUECHUH, HYJIH, IPOMEKYTKH
3HAKOIMIOCTOSIHCTBA, YéMHOCMb/HeYéMmHOCMb, TIPOMEKYTKH BO3pacTaHus U YObIBaHUS,
HauOoJbIlIee U HauMeHbllee 3HaueHus. MccnenoBanue QpyHkuuu mo e€ rpaduky.

Ilpeocmasnenue 06 acumnmomax.

Henpepvienocmo ¢hynkyuu. Kycouno 3adanuvie gpynxyuu.

JluneiiHast pyHKUMS

CpoiicTBa u rpaduK JMHEHHOU QYHKINH. YTIOBOK KOIDPHUITUEHT TPSIMOMA.
Pacnionoxxenue rpaduka mTuHetHON QYHKIIMY B 3aBUCUMOCTH OT €€ YrioBoro ko3dduirenrta u
cBOOOAHOTO uieHa. Haxooicoenue koagduyuenmos aunelHol GyHKyuu no 3a0aHHbIM YCIL0BUIM.
npPOXodHcOeHUe NPAMOU Yepe3 08e MOUKU ¢ 3A0AHHbIMU KOOPOUHAMAMU, NPOXOHCOEHUE NPAMOU
yepe3 OAHHYI0 MOYKY U NAPANLIEeNbHOU OAHHOU NPIMOLL.

KBaaparnunas pyHkuus

CgoiicTBa u rpaduk kBaaparuuHoit GpyHkuu (mapadona). [locmpoenue epaguxa
Keaopamuunol Qynkyuu no moukam. Haxoxxaenue Hyneil KBaapaTUuyHON (QyHKINH,
MHOJCECm8a 3HAUEHUL, NPOMENCYMKOE8 3HAKONOCMOAHCIEA, NPOMENHCYMKOE8 MOHOMOHHOCMU.

OOpaTHasi NPONOPUUOHATBHOCTD

k
CBoiicTBa (pyHKIUHN Y = Ey = I'unepOomna.
X

I'pacpuku ¢hynxyui.

Tpaduxu dynxyuii y =Ix, y=|x|.

Pellenue TeKCTOBBIX 32124

3agaumn Ha Bce apuMeTHYECKHE AeiiCTBUS

Perienune TeKcTOBBIX 3a7a4 apupMeTHdeckuM crocobom. Mcnonb3oBanue TaONuLL, CXeM,
4epTexXKeH, IPYTuX CpeACTB NMPEACTABIEHUS JAHHBIX IIPU PEILIEHNUH 3aJauu.



3agaun Ha IBM:KeHHUE, Pa00oTy U MOKYNKH

AHanM3 BO3MOKHBIX CUTYaIMil B3aHMHOTO PACIIOJIOKEHUSI 0OBEKTOB MPU UX JBUKCHHH,
COOTHOILIEHUSI 00BEMOB BBITIOIHAEMBIX pabOT IPH COBMECTHOM padoTe.

3agaun HA YACTH, I0JIH, POIEHTHI

Pemenue 3a1au Ha HaxXOXJEHUE YaCTH YKCIIA U YUCIIA 10 €ro yacTu. Pemenue 3agau Ha
MPOLICHTHI U 10U, [IpuMeHeHne mponopuuii mpy pemeHny 3aaad.

Jlornuyeckue 3a1aumn

Pemenune noruveckux 3anad. Peuwenue noeudecKkux 3a0ay ¢ nomouvio epagos, maoauy.

OcHOBHBIE MeTO/IbI PelIeHUsI TEKCTOBBIX 3aJa4: apu(METUUECKU, anreOpandecKuu,
niepe0op BapuaHToB. [lepsuunvle npedcmasierus 0 Opyeux Memooax peuenus 3a0a4
(ceomempuueckue u epaguieckue memoosl).

CTaTHCTHKA U Teopusi BepOSITHOCTel

Crarucruka

Tabnuunoe u rpaduyeckoe MpeACTaBICHUE TaHHbIX, CTOJIOYAThIe U KPYTrOBbhIS
TUarpaMMbl, Tpauku, TpUMEHEHNE AUarpaMM U TpadUKoB JUIsl ONTMCAHUS 3aBUCUMOCTEN
peanbHBIX BETMYNH, U3BJIeUeHUE HH(HOPMAIIMHU U3 TaOIHUII, TUarpaMM U rpaduKoB.
OnucarenpHble CTATUCTUUECKHE NTOKA3aTENIN YUCIIOBBIX HA0OPOB: cpesiHee apu(pMeTnyecKoe,
Meouana, HauboJbIIIee U HaMeHblllee 3HaueHHs. Mepbl paccemBaHus: pa3max, oucnepcusi u
cmanoapmHoe OmxIOHeHue.

Cny4aliHasi \BMEHYMBOCTh. MI3MeHUMBOCTD Npu U3MepeHusx. Pewarowue npasuna.
3axonomepHocmu 8 USMEHUUBBIX BETUUUHAX.

Cuayuaiinblie cOObITHS
CrnyyaiiHble ONbITHI (3KCIIEPUMEHTHI), JJIEMEHTapHbIE CIydaiiHble COOBITHS (MCXO/bI).
BepostHocTH arieMeHTapHBIX COOBITHI. COOBITHS B CITy9aitHBIX IKCIIEPUMEHTAX U
OJIarOTPHUATCTBYIOIIHE dJIEMEHTAPHBIE COOBITHS. BeposTHOCTH ciaydaitHbIX cCOOBITHIA. OTBITHI C
PaBHOBO3MOKHBIMH 3JIEMEHTApHBIMU cOOBITUSIMU. KiTaccuueckue BEpOSATHOCTHBIE OIBITHI C
HCIIOJIb30BAHUEM MOHET, KYOUKOB. [Ipedcmasnenue cobvimuii ¢ nomowbto ouazpamm Jiiepa.
IIpomusononosicrvle codvimus, 00veouneHue u nepeceverue coovimui. Ilpasuno croscenus

seposmuocmeti. Cryuatinwlii 6bl00p.[Ipedcmasnenue sxcnepumenma 6 suoe
oepesa.Hezasucumovie codbimus. Y mHodCeHUe 8epOAMHOCHEN HE3A8UCUMBIX COObIMULL.
Ilocneoosamenvhvie Hezagucumvle ucnvimanus. IlpeacrapieHue 0 He3aBUCUMBIX COOBITHSIX B
AKU3HU.

dnemenmol KOMOUHAMOPUKU

IIpasuno ymuocenus, nepecmanosku, pakmopuan yucia. Couemanus u yucio
couemanuii. Popmyna uucaa couvemanuil. Tpeyeonvnux Ilackans. Onvimoi ¢ 6OILUUM YUCTIOM
PABHOBO3MONCHBIX IJIEMEHMAPHBIX COObIMULL. BbluucieHue geposimuocmeli 8 onvimax ¢
npumeHenuem Komounamopuwix oopmyn. Ucnveimanus bepuynnu. Yenex u neyoaua.
Beposamnocmu cobvimuii 6 cepuu ucnvimanuii beprynnu.

Cnyuaiinsle genuqunbl

3Hakomcmeo co cayuauHbiMu 8eIUYUHAMU HA NPUMEPAX KOHEYHBIX OUCKDEMHbIX
cayyainslx eenudun. Pacnpedenenue eepoamuocmeni. Mamemamuueckoe odcuoanue. Cgoticmea
Mamemamuyecko2o oxcuoanus. Ilouamue o 3axone 6orvuiux yucen. Mzmepenue eeposimuocmell.
IIpumenenue 3aKkoHa OONLUUX YUCET 8 COYUONIOSUU, CIMPAXOBAHUU, 8 30PABOOXPAHEHUU,
obecnedenuu 6e30NACHOCMU HACENIeHUS 8 YPE3BbIYANIHBIX CUMYAYUSIX.

HUcTopust MmaTeMaTuKu

Bosnuxnosenue mamemamuku xax Hayku, smansl eé pazsumus. OcHogHble pazoenvl
Mamemamuxu. Beioaowuecs mamemamuxy u ux 6Knao 8 pa3zgumue HayKu.

beckoneunocmo mnoocecmea npocmuix uucen. Qucna u onunvl ompeskos. Payuonanvhole
uucna. Illompebrnocms 6 uppayuonanvuwix yucaax. Llxona IHugazopa

3apoorcoenue ancedpol 6 Heopax apugmemuru. An-Xopezmu. Poswcoerue 6yKkgenHoll
cumgonuxu. I1.@epma, @. Buem, P. [lexapm. Hcmopus éonpoca o Haxodicoenuu popmyn KopHeti



aneebpauveckux ypaguenutl cmenenetl, 6onvuux yemoipéx. H. Tapmanws, /[oc. Kapoano, H.X.
Abens, D.Ianya.

Tossnenue memooa KoopouHam, no360A0Uie20 NEPeBOOUMb 2eoMempuiecKiue 00beKmbvl
Ha a3vIK aneeopwl. Ilossnenue epagurxos ynxyuii. P. [Jexapm, I1. @epma. Ilpumepol paznuumvix
cucmem KoopouHam.

Hcmoku meopuu eéeposmuocmeii: cmpaxosoe oeno, azapmuule uepol. 11. Pepma,
b.Ilackane, A. bBepuynnu, A.H.Koamozopos.

Ponw poccutickux yuénvix 6 pazsumuu mamemamuxu: J1.Otinep. H.U.Jlobayesckuii,
11.J1. Yebviwes, C. Kosanesckas, A.H.Koamozopos.

Mamemamuxa 6 pazsumuu Poccuu: Ilemp |, wikona mamemamuueckux u HaguU2ayKux
Hayk, pazeumue poccutickozo ¢roma, A.H. Kpvinos. Kocmuueckas npoepamma u M.B. Kenoviu.

Conep:xanue Kypca ajareopa 9 kiacc

OBnazneHne 0OCHOBaMU MPOEKTHOM, MPOEKTHO- MCCIIEI0BATEIbCKON JESITEILHOCTH B
U3Y4YEHUH  airedpsr,

dopmupoBaHuE HaBBIKOB pabOTHI ¢ HHPOpMAIIHUEii;

(hopMHpOBaHKE U Pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH MUCHOJIb30BaHUS
MH(POPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH (BBITIOJTHEHUE TIPE3EHTAINH,
odopmIICHHE TIPOEKTOB | T.]1.);
®opmupoBaHUE HaBbIKa CMBICIIOBOTO YTEHUS MPU PELICHUH 3a/1a4, 0Ka3aTeIbCTBE TEOPEM U
T.1.

Yucaa

PaunonajbHbIe YuCcIa

MHOK€eCTBO palMOHaIbHbBIX YKcesn. CpaBHEHUE pallMOHATIbHBIX yucen. JleicTBus ¢
paloHaIbHBIMU YUCIaMu. [Ipedcmasienue payuoHaibHo20 YUcia 0ecamuitol opoosio.

HppaunonajbHbie YUCIA

[TonsiTue uppanuroHanbHOrO YKcia. Pacno3HaBanue uppaloHaibHbIX yncel. [Ipumepsl

J0Ka3aTeIbCTB B anredpe. MppanuoHaabHOCTh qncna\/z . IlpumMeHeHne B reoMeTpun.
Cpasnenue uppayuonanvruix yucein. MHoxcecmeo 0elicmeumenbHbix yucell.

ToxnecTBeHHbIE Pe0OPaA30BAHUSA

YucnoBble 1 OyKBeHHbIE BbIPAKEHUS

BeipakeHue ¢ nepemeHHON. 3HaueHE BbIpakeHus. [loncTaHOBKA BEIPAYKEHUI BMECTO
NePEMEHHBIX.

[esble BbIpasKeHUst

Crenenb ¢ HaTypalbHBIM NOKa3aTeneM U e€ cBoiicTa. [IpeoOpazoBaHus BeIpakeHHH,
COJIEpIKaIUX CTENCHU C HATypaJbHBIM ITOKA3aTEeIIEM.

OpnHouseH, MHOrouieH. JIedcTBUS ¢ 0IHOWIEHAMHU U MHOTOWIEHAMH (CIIOXKEHHUE,
BBIYMTaHNE, YMHOKEHHE). DOPMYIIbI COKPAIIEHHOTO YMHOXKEHUS: pa3HOCTh KBA/IPaTOB, KBAIPaT
CYMMBI U pa3HOCTH. Pa3nokeHne MHOTO4JIeHa Ha MHOXKUTEIIH: BEIHECEHUE OOIIEro MHOKHTEIIS
3a CKOOKH, epynnuposKa, npumeHerue hopmyi COKpaujéHno2o ymHoicenus. Keaopammuoiii
MPEXUTIeH, pa3LodCceHUe K8AOPAMHO20 MPEXUNEHA HA MHONCUME.

JIpo0HO-panHOHATIbHBbIE BIPAKEHUS

Crenens ¢ 1enbiM nokasareneM. [Ipeo6pazoBanue 1poOHO-THHEHHBIX BEIPAKEHUI:
CIIO’)KEHHE, YMHOKEHUE, JAeJeHue. Aneebpauieckas 0poos. JJonycmumvle 3HAYEHUS NEPEMEHHBIX
8 OpobHo-payuonanbHulx evipaxcenusx. Cokpawenue anrcebpauveckux opobeii. Ilpusedenue
aneebpauveckux opobel Kk obwemy sHamenamento. eticmaus ¢ aneedopauyeckumu Opoosimu.:
Cll0JICeH e, 8bIYUMAHUe, YMHOJCEHUe, JelleHue, 8036e0eHUe 8 CIeneHb.

IIpeobpasosanue vipadiceHu, COOEPIHUCAUUX 3HAK MOOYJIA.

KBanpaTHbie kopHH

Apupmernueckuii KBaipaTHbIi KopeHb. [IpeoOpazoBaHue BbIpaskeHU, COaepKAIIIX
KBaJ[paTHbIE KOPHU: YMHOXEHUE, JIeJIEHUE, BEBIHECEHNE MHOXKHUTEISI M3-110]1 3HaKa KOPHS,
8HeceHue MHOMCUmMens o0 3HAK KOPHL.



YpaBHeHUs] U HEPABEHCTBA

PaBencrBa

Yucnosoe paBeHCTBO. CBONCTBA YHUCIIOBBIX PAaBEHCTB. PaBEHCTBO ¢ IEPEMEHHOM.

YpaBHeHus1

[lonsTHE ypaBHEHUS U KOPHSI ypaBHEHUs. [Ipeocmasnenue o pagHoCUIbHOCmu
ypasnenuii. Obnacms onpeodenerust ypasHeHus (001acms OONYCMUMbIX 3HAYEHUL NePEMEHHOL).

JInHeiiHOe ypaBHeHHe M er0 KOPHHU

Pemenue nuHelHbIX ypaBHEHU. Jlunetinoe ypasuenue ¢ napamempom. Koruuecmso
KOpHelU TUHeliH020 ypasneHus. Pewenue nunetinblx ypasnenuil ¢ napamempom.

KBanpaTHoe ypaBHeHMe M er0 KOPHH

KBagparusle ypaBHeHus. HenoJsiHble kBajpaTHbIe ypaBHEHUSA. JJTUCKPUMUHAHT
KBaJpaTHOIO ypaBHeHUs. POopMyIia KOpHEW KBAaJpaTHOIO ypaBHeHUs. 1eopema Buema.
Teopema, oopamnas meopeme Buema. Penienue KBaJpaTHBIX ypaBHEHHI: UCIIOJIb30BaHUE
(bopMyIIbl 1Sl HAXOKJICHUS! KOPHEH, epaghuueckuti Memoo peuieHus, pasioxiceHue Ha
MHOXMCUmenu, no0bop KopHel ¢ ucnoiv3osanuem meopemvl Buema. Konuuecmeo kopueii
K8AOpamHo2o YpasHeHusl 8 3a8UCUMOCIU OM €20 OUCKpumunauma. bukeaopamuule ypagnenus.
VYpasuenus, ceooumvle x nunetinblm u keaopammusvim. Keaopammuvie ypasnenus ¢ napamempom.

JpoOHo-paunoHajbHbIe YpaBHeHUs Penienue npoctedmmx 1poOHO-THHEHHBIX
ypaBHeHUH. Pewenue OpooHO-payuoHaibHbiX YpasHe Ul

Memoow pewienus ypasrenuii: Memoobl pasHOCUTbHBIX NPeoOpa308anuil, Memoo 3aMeHbl
nepemeHnnou, epaguyeckuii memoo. Mcnonv3osanue c60Ucme hyHKyull npu peueHuu ypasHeHull.

Ilpocmetiwue uppayuonanvhvie ypasHeHus 6U0d \/ f (x) =a, \/ f (X) = \/ g (x) .

Vpasnenus suda X" = a.Ypasnenus 6 yenvix quciax.

CucreMbl ypaBHeHH

YpaBHeHue ¢ 1ByMs IepeMeHHBIMU. JIMHEHHOE ypaBHEHHUE C ABYMS IEPEMEHHBIMH.
Ipamas kax epaghuyeckas unmepnpemayus TUHENUHO20 YPAGHEHUS C O8YMs NePeMEHHbIMU.

[TonsiTue cucremel ypaBHeHUM. PerieHue cucteMbl ypaBHEHUM.

MeTompl perieHus] CUCTEM JIMHEHHBIX YPaBHEHUM C IBYMS TIEPEMEHHBIMU: epaghuieckutl
Memoo, Memoo CNLOXHCeHUsL, METO]T TIOICTAHOBKHU.

Cucmembl TUHEUHBIX YPABHEHUL C NAPAMEMPOM.

HepaBencrBa

Yucnossie HepaBeHcTBa. CBOMCTBA YMCIIOBBIX HEpaBeHCTB. [IpoBepka cripaBelIMBOCTH
HEPABEHCTB IPHU 33/IaHHBIX 3HAYEHUSAX IEPEMEHHBIX.

HepasenctBo ¢ nepemennoii. Ctporue u HecTporue HepaBeHCTBA. QOacmb onpedeneHus
HepaseHcmaa (001acmv 0ONYCMUMBIX 3HAYEHUL NePEMEHHOLL).

Pemienue nuHeHBIX HEPABEHCTB.

Ksaopamnoe nepagerncmao u e2o pewienus. Pewenue keaopamuvix nepageHcms:
UCNONIb308AHUE CEOUCMS U 2pApUKA KBAOPAMUYHOU (YHKYUU, MemOO UHMEPBALOs. 3anucy
peutenus KeaopamHo2o HepaseHCmad.

Pewenue yenvix u 0pobHO-payuoHAIbHBIX HEPABEHCTNE MEMOOOM UHMEPBAILOS.

Cucrembl HEpABEHCTB

CucremMbl HEpaBEHCTB C OJJHOM NIEPEMEHHON. Penienne cucteM HepaBeHCTB C OJHOU
MIEPEeMEHHON: TUHEHHBIX, kK8adpamHulix. 1300paskeHre pelieHus: CHCTeMbl HEpaBEHCTB Ha
YUCJIOBOU NMPSAMOU. 3aMKCh PEIEHUs CUCTEMbI HEPABEHCTB.

DyHKUUH

IHonsitue pyHkuuu

JlexapTOBbI KOOPAUHATHI HA MJI0CKOCTH. DOpMUpPOBaHKE MPEICTABIECHUMN O
MeTanpeIMETHOM MOHITHH «KOOPAUHATHDY. CrocoOb! 3aanusi PYHKINUN: aHATUTHYECKUH,
rpaduueckuii, Tabnuunblil. I'paduk Gpynkuuun. pumeps! QyHkuuni, mogydaeMbIX B mpoliecce
WCCIIEIOBAHUS Pa3IMYHBIX PEAIbHBIX MPOIIECCOB U PellIeHus 3a7a4u. 3HaueHne QyHKIUU B TOUKE.
CpoiicTBa (hyHKIHIA: 00IACTh OMpeAeTeHNUs, MHOXKECTBO 3HAYCHHM, HYJIH, IPOMEKYTKH



3HAKOMOCTOSIHCTBA, YEMHOCMb/HeUéMHOCMb, TPOMEKYTKH BO3PACTaHUS U YOBIBAHHUS,
HauOoJbIlIee U HAaMMEHbIee 3HaueHus. MccrnenoBanue GyHKIUMU 1o e€ rpaduky.

IIpeocmasnenue 06 acumnmomax.

Henpepuvignocmo gpynkyuu. Kycouno 3aoannvle pynxkyuu.

JIuneiiHasa pyHKUUsA

CsoiicTBa u rpaduk TUHEHHON GYHKIUHU. YTIIOBOH KO(D(DUIIMESHT IPSIMOU.
Pacrnonoxxenne rpadrka TUHEHHON (YHKIIMHA B 3aBUCUMOCTH OT €€ yriioBoro ko3ddummenra u
cBoOOTHOTO uieHa. Haxoorcoenue kodgpuyuenmos tuHetiHol QYHKYUU N0 3a0aHHIM YCOBUAM.
npoxodHcoeHue NPAMOU yepe3 08e MoUKU ¢ 3a0AHHLIMU KOOPOUHAMAMU, NPOXOHCOEHUE NPAMOLL
yepes OAHHYI0 MOYKY U NAPANNENbHOU OAHHOU NPAMOLL.

Keaaparnunas pyHkuus

CaoiicTBa u rpaduk KBaapaTudHOU QyHkumu (mapadoina). [locmpoenue epaghuka
Kkeaopamuunol ¢yukyuu no moukam. Haxoxnenue Hynei kBaapaTHUHON QyHKINH,
MHOJHCECmM8a 3HAUEHUL, NPOMENCYMKOE8 3HAKONOCMOAHCIMEA, NPOMENHCYMKOE8 MOHOMOHHOCHU.

O0paTHasi NPONOPUHOHAIBHOCTH

k k
CpoiictBa pyHKIIMU Y =—Y = = l'unep6omna.
X

I'pagpuru pynxyuir. Ilpeoobpazosanue epagura hynxyuu Y = f(X) o131 nocmpoenus
epaguroe gynkyuii 6uoa y = af (kx+b)+c.

k
Tpagpurcu pymwyuit Y =a+——. y ="x,y =3x, y =|.
+

IMocnenoBaTeILHOCTH M NPOTPECCUH

Uucnoas nocneaoBaTeNbHOCTh. [I[puMepsl YNCIOBBIX MOCIEA0BATEIBHOCTEN.
beckoneunsie mocnenoBarenbHOCTH. ApudmMeTHdeckas mporpeccus u e€ CBONCTBa.
I'eomerpuueckas nporpeccusi. Popmyna oouje2o uieHa u cymmul N nepevix 4ieHos
apugmemuueckotl u 2ceomempudeckoui npozpeccuil. CXooauasics 2eomempuyecKkas npozpeccus.

PemieHue TeKCTOBBIX 32124

3anayu Ha Bce apudMeTHYeCKHE el cTBUS

Pemenne TekcToBbIX 3a7a4 apumeTuueckuM crocodom. Vcrnonib3oBanue Tabaul, cxem,
YEepTEkKEU, IPYruX CPEACTB IPEACTABIICHUS IaHHBIX [IPU PEIICHUH 3aa4H.

3anayu HA ABMKEHUE, PA0OTY M MOKYNIKH

AHanu3 BO3MOKHBIX CUTYaIlMil B3aHMHOTO PacCIoIOKEeHUs 0OBEKTOB MPU UX JBUKCHHH,
COOTHOIIEHUSI 00bEMOB BHITIOJIHAEMBIX padOT IPU COBMECTHOM padoTe.

3agaum HA YACTH, 10JIM, IPOLEHTHI

Peurenue 3agau Ha HaXOXK/JEHUE YaCTH YMCIa M YKCia MO ero yactu. Pemienue 3aiay Ha
MPOLIEHTHI U J0Ju. [IpuMeHnenue nponopuuii npu peeHny 3aaau.

Jlornueckue 3agadn

Pemenue nornyeckux 3anad. PeuieHue 102Uuteckux 3a0ad ¢ nomMowsbto epagos, mabauy.

OcHoBHbIE MeTO/IbI PellieHHs TEKCTOBBIX 3a/a4: apudmMeTnyeckuil, anreOpanyecKui,
nepedop BapuaHTOB. [lepsuunvle npedcmasienus 0 Opyeux Memooax peuerus 3a0ay
(ceomempuueckue u epaguieckue memoosi).

CTaTuCTHKA ¥ TeOpHs BEPOSATHOCTEH

Crarucruka

TabnuuHoe u rpaduueckoe MpeacTaBlIeHre JaHHbIX, CTOJI0YaThie U KPYrOBbIE
ararpammsl, TpaduKy, TPUMEHEHHE UarpaMM U Tpa@uKoB IJIs OIMCAHUS 3aBUCUMOCTEH
pealbHBIX BETUYHH, U3BIIeUeHne HHPOPMAITUHU U3 TaONUIl, JUarpamMM U rpadukos.
OnucarenpHble CTATUCTHUECKUE TIOKA3aTENN YUCIOBBIX HAOOPOB: cpeHee apudmeTnyeckoe,
Meouana, HanboIbIIee U HAaMEHbIlIee 3HaYeHHsI. Mephbl pacceMBaHus: pa3Max, oucnepcusi u
CMaHoapmHoe OmxIOHeHue.

CnyuaiiHast ”3BMEHUYHUBOCTh. I3MEHUMBOCTH NpU U3MEpPEHUsIX. Pewarowue npaguna.
3axonomepHOCMU 8 USMEHUUBBIX BENUUUHAX.



CayuaiiHble coObITHS
Cny4gaitHble OTIBITHI (IKCTICPUMEHTHI), JJIEMEHTAPHBIC CITyJaiiHbIe COOBITUS (MCXO/IbI).
BepositHOCTH 21eMeHTapHBIX cOObITUH. COOBITHS B CITydailHBIX SKCIIEPUMEHTAX U
ONaroNMpUSATCTBYIOIINE dJIEMEHTAPHBIC COOBITHS. BeposSTHOCTH CilydalHBIX COOBITHIA. OTBITHI C
PaBHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITHSIMU. KiTaccuueckue BEpOSTHOCTHBIE OIBITHI C
HCII0JIb30BAHNEM MOHET, KYOUKOB. [Ipedcmasnenue coobimuti ¢ NOMOwblo Ouaepamm
Dinepa.llpomusononodxicuvie codvimus, 00vedunenue u nepeceyernue coovimuil. Ilpasuno
cnooicenus seposimuocmeit. Cnyuatinoiii 8b100p.Ilpedcmasnenue sxcnepumenma 8 guoe
oepesa. Hezasucumvle coobimus. YmHodcenue 8epoamnocment He3a8UCUMBIX COObIMUIL.
Ilocneoosamenvhvie nezagucumvle ucnvimanus. llpeacrapieHue o He3aBUCUMBIX COOBITHSIX B
KU3HH.

dnemenmovl KOMOUHAMOPUKU

IIpasuno ymuoscenus, nepecmanosku, pakmopuan yucna. Couemanus u yucio
couemanuui. Popmyna uucna couvemanuii. Tpeyeonvnux Ilackana. Onvimsi ¢ 60ILUWUM YUCTIOM
PABHOBO3MONCHBIX IJIEMEHMAPHBIX COObIMUL. BoiuucieHue eeposimuocmeli 8 onbimax ¢
npumeHenuem Komounamopuwix oopmyn. Ucneimanusa bepnynnu. Yenex u neyoaua.
Beposmuocmu cobvimuti 6 cepuu ucnvimanuti bepuynnu.

Cnyuaiinsle eenuqunl

3Hakomcmeo co cayuauHbiMu 8eIUYUHAMU HA NPUMEPAX KOHEYHBIX OUCKDEMHbIX
cayuatinvlx eenudut. Pacnpedenenue eeposmuocmeii. Mamemamuuecxoe oxcudanue. Ceolicmea
Mamemamuyecko2o odxcuoanus. Ilouamue o 3axone 6orvuiux uucen. Mzmepenue eeposimmocmell.
Ipumenenue 3akona 6OIbLUWUX YUCET 8 COYUOIO2UU, CIMPAXOBAHULU, 8 30PAB0OXPAHEHUL,
obecneuenuu 6e30nNACHOCMU HACENIeHUS 8 YPE3BbIYALIHLIX CUMYAYUSIX.

HcTropust MaTeMaTUKH

Bosnuxnogenue mamemamuru Kax Hayku, smanvl eé pazeumus. OcHoguvie pazoenvl
Mamemamuxu. Beioaowueca mamemamuxy u ux 6Knao 8 pazgumue HayKu.

beckoneunocmv munosicecmea npocmuix yucen. Yucna u onunel ompesrkos. Payuonanvhule
yucna. [lompedbnocmo 6 uppayuonanvruix yuciax. Llxona Iughazopa

3apoorcoenue aneeopul 6 Hedpax apupmemuxu. An-Xopezmu. Poscoenue 6ykeeHHOU
cumeonuxu. I1. @epma, @. Buem, P. [lexapm. Ucmopus sonpoca o naxodicoeHuu popmyn KopHeti
aneebpaudeckux ypasueruti cmenenetl, ooavuux wemoipéx. H. Tapmanws, [oc. Kapoano, HX.
Abenv, D.Ianya.

llosaenenue memooa Koopounam, no360JAOUWE20 NEPesoOUMsb 2eoMempuiecKue 0OvLeKmbl
Ha 361K aneedpul. Ilosenenue epaguxos pyuxyuil. P. [Jekapm, I1. @epma. Ilpumepsl pasznuurvix
cucmem KOOpouHam.

3aoaua Jleonapoo Iluzanckoco (Pubonauyu) o kporukax, uucia Pubonauuu. 3aoava o
waxmamuoui 0oocke. Cxo0UMOCHb 2e0Mempuieckoll npocpeccuu.

Hcmoku meopuu eeposmuocmeiti: cmpaxosoe oeno, azapmuule uepbol. I1. Pepma,
b.I1lackane, A. bepuynnu, A.H.Koamozopos.

Ponw poccutickux yuénvix 6 pazeumuu mamemamuxu. J1.Dunep. H.U.Jlobauesckuil,
11.J1. Yeoviwes, C. Kosanesckas, A.H.Koamozopos.

Mamemamuxa 6 pazsumuu Poccuu: Ilemp |, wixona mamemamuueckux u Ha8UeayKux
Hayk, pazeumue poccutickozo ¢roma, A.H Kpvinos. Kocmuueckas npoepamma u M.B.Kenoviu.

IIpomexyTouHas aTTeCTallis B BUJI€ MHTETPUPOBAHHOIO 3a4€Ta MPEACTABIEHA CPEAHUM
apu(pMETHYECKUM pe3yIbTaTOB MEPBBIX TPEX YETBEPTEH U UTOrOBOM KOHTPOJIBHON pabOTHI.



3. TemaTnyeckoe IIaHUpPOBaHHE Y4eOHOI0 MaTepuasa ajiredpa 7 Kiace
IMoypounoe 3 u/uen., Bcero 102 yaca

Ne Tema KoimuecTBo
IJIaBbI 4acoB
1 Boipaxxenus. ToxnectBa. YpaBHEHUS. 22
2 OyHKIMH 11
3 CreneHb ¢ HATYpaJIbHBIM ITOKa3aTeIeM 11
4 MHOroueHsl 17
S) DopMyIbl COKpPAILIEHHOT0 YMHOKEHUS 19
6 CucreMbl TUHEHHBIX YpaBHEHUN 16
7 [ToBTOpEHNE 6
Wroro 102
Ne [Hata Tema Tun ypoka O1neHOYHbIE MaTeprabl
ypoka
IInan. | dakr.
Broipaxkenus. ToxxkaecTBa. YpaBHenus. (18 u.)
1 2.09 | Yucnossie Ypok moBTOpeHwUsI
BBIPAKECHHS U3y4EHHOI0 MaTepHaia
2 4.09 | Haxoxmenue Y poK-IpakTHKyM Jdm. c-1
3HAYEHHUS
YHCIIOBOTO
BBIPAKECHHS
3 7.09 | BeIpaxeHus ¢ 006IIEMETOIOTOMYECK O Jm. c-2
HIepeMeHHBIMHI HAIpaBJIEHHOCTH
4 9.09 | Homyctumbie u Y pOoK-IpakTHKYM Jm. T-1
HEJIOIyCTUMBIE
3HAYCHHUS
MepEMEHHOM.
3anwmck popmyi.
5 11.09 | CpaBHeHus Yok uccrneoBaHus U KapTouka
3HAYeHU I peduiexcun
BBIPAXKCHUH.,
Bxoanolt koHTpOIBL
6 14.09 | CaoiicTBa neiicTBuii YPpok n3ydeHus: HOBOro CocTraBiieHHE OIIOPHOTO
HaJT 9MCITaMH. Mmarepuaia KOHCIIEKTa
7 OcHOBHBIE Y POK-TIpaKTUKYM KapTo4Ka
CBOWCTBA CIOKEHUS
1 YMHOXXCHHS
YHCeI.
I'pynnuposka
YHCEI.
8 ToxnecTsa. [IpoaykTuBHEI ypok M. c-2




ToxnaecTBeHHBIE
peoOpa3oBaHus
BBIPAKCHUM.

ToxecTsa.
IIpaBuna
npeoOpa3oBaHus
BBIPAKEHUN

00IIEMETOI0JIOTNYECKOM
HaHpaBHCHHOCTI/I

10

Konmponwvnan
paooma Ne 1 no
meme
«Buipasicenus.
Toocoecmear

YPpOK KOHTpOJIS, OLIEHKU U
KOPPEKLUYU 3HAHUM.

J.m. k-1

11

Pabora Han
OIIMOKAMH.
YpaBHEHUE U €r0
KOpHHU

Ypok npobiieMHOro
M3JI0YKEHST

12

CBOMCTBO pelieHns
ypaBHEHUH.
PaBHOCHUITbHBIE
YpaBHEHUS

Y PpOK-IPaKTUKYM

J.m. c-3

13

Jluneitnoe
ypaBHEHHE C OJTHOMI
TepeMeHHOM

00IIEMETOIOIOTHYECKOH
HAIPaBJICHHOCTH

TIM. T-2

14

CRoiicTBa KOpHEH
JIMHEHHOr O
YpaBHEHUSI.
Pemenne
JIMHEHHBIX
YpaBHEHUII.

VYpok ucciieioBaHus u
pedekcuun

15

Pemenue 3amay na
COCTaBJICHHE
JIUHEHHOTO
YpaBHEHUS C OOHOU
MepEMEHHOM.

IIponykTUBHBIN ypOK

Ne 159

16

Pewenne 3anau npu
TTOMOIIH
ypaBHEHUI

00IIEMETOIOJIOTHYECKOH
HaIPaBIEHHOCTH

M. c-4

17

MaremaTuueckas
MOJIENb PELICHUS
3aJa4yy Ha
COCTaBJICHHE
JIMTHEHHOT O

Y PpOK-TIPaKTUKYM




ypaBHEHHUSL.

18 Konmponvnan YPpoK KOHTpOJIS, OLIEHKH M. k-2
paboma « 2 no meme U KOPPEKINY 3HAHUI.
«Ypasnenun»

CraTtucTnyeckme XapakKTepucTUKHU (44.)

19 Pabora Hax Ypok-nekust Ne 176
omubkamu. CpenHee
apuMeTHIecKoe
qrcel.

20 Cpennee obmemerononornueckor | Kommexktuaas
apuMeTHIecKoe, HaIlpaBJICHHOCTH UCCIIeIOBaTENbCKAs
pa3Max u Mojia. pab. Nel84

21 YopsiiodeHHbIH psij WuTepaktuBHEI ypok | Pabora ¢ KoHCIIEKTOM
yuces. Mennana
qrcen

22 Menmnana Kak IIponyktuBHbBIM ypok | .M. ¢c-5
cTaTuCTUYecKas
XapaKTepUCTUKA

@Oyuxnum (114)
23 IMousTre HyHKINN 00IIIEMETOIOTOTHYECKOM M. c-6
HalpaBJICHHOCTU

24 3ananvie GyHKIUH 11O VYpok uccieaoBanus u Hdm. c-7
thopmyne. 3HaueHUE pedrexcun
(hyHKITIN.

25 Brruncnenunii 00111EMETO10TI0T MY €CKOI
3HaYeHnH QyHKIMH HalpaBJICHHOCTH
o popmyie

26 I'padux pyaxuun Ypok uzyuenus HoBoro | HMccnemorat. Pab. J[.M.

MaTepuaia c-11

27 3ananue rpaduka Y POK-IPaKTUKYM JM. c-8
hyHKIIIN POpMYITOiA.
I'padmueckoe
OIMCAHUE.

28 IIpsamas Ypok-nexkuus CocTraBiieHHE OIIOPHOTO
MIPONOPLUOHAIBHOCTb. KOHCIIEKTa
[Ipumepsr psaMbIX
3aBHCHUMOCTEMN.

29 I'padux npsimoii Y POK-TIPaKTUKYM KapTo4Ka

OponopHuruOHaJIbHOCTH




30

Jluneitnas GyHKUIUS 1

ypOK HU3YyUCHHA HOBOI'O

ee rpadux MaTepuana
31 YrioBoi [IponykTuBHEI ypok Am. T-3
ko3 punment npsmoi
U €ro CBOWCTBA.
B3anmHoe
pacrmonoxenue
rpadUKoOB JTMHEHHBIX
(dhyHKIM
32 3ayer 1o Teme Ypok pazBHUBaIoNIero KapTouka
«JIluneitHas QyHKIUD) KOHTpPOJIS
33 KontponbHast pabota | Ypok KOHTPOJISI, OLIEHKH M. k-3
Ne 3 mo Teme 1 KOPPEKIINH 3HAHUI.
Jluneitnast GyHKIUS
CreneHb ¢ HATYpAJIbLHBIM Noka3aTesaeM (114.)
34 PaGora Han Ypok u3ydeHus: HOBOTO Jd.m. c-12
OITNOKaMH. Marepuala
Ompenenenne
CTEIEHH C
HATYpalbHBIM
rmokazareynem
35 YMHOKEHHE 00IIeMETOIOTOTHIECKOi
creneneil. OCHOBHOE HAIIpaBJIECHHOCTHU
CBOICTBO CTEIIEHU.
36 YMHOKEHHE U Y pOoK-IpakTHKYM A.m. c-12
JICIICHUE CTENEHEH.
37 BosBeqenme B crerneHb Vpok nmpobiaeMHOro J.m. c-13
TIPOU3BEIICHYS U U3JIOKEHMUSI
YaCcTHOTO
38 BosBenenue B creneHb [IponyKTHBHBIH ypOK J.m. c-13
CTeIIeHH
39 OnHOYJICH U ero Ypok u3ydeHus: HOBOTO KOHCIIEKT
CTaHJAPTHBIN BUJI MaTepuana
40 CioxeHue u 00IIEMETOIOJIOTHYECKOM KapTOuKa
BBIYATaHNUC HAIIPaBJIEHHOCTHU
OJTHOYJICHOB
41 YMHO)KeHMEe VYpok-nexkuus CocTtaBiieHHE OIOPHOTO
OJTHOWICHOB koHcmekta JI.m. -4
42 Bozsenenne Ypok uccieqoBanus u dm. c-14

OJHOYJICHA B




CTEIICHb pedaekcun

43 OyHkuuK BUAay=x2 WHTepaKkTUBHBIH YPOK AM. c-15
1 y=x3 " ux
rpaduKH.

44 Konumponvnasn YPpOK KOHTPOJIS, OICHKU U .M. k-4
paooma Ne 4 no KOPPEKITUU 3HAHUH.
meme «Cmenens ¢
HAMYPATbHBIM
nokazamenem»

MHuorouenbl (174.)

45 PaGora Han Ypok u3ydeHust HOBOTO Pa30op HepemeHHbIX
OIIMOKAMH. MaTtepuaia 3aja4
MHorouJieH u ero
CTaH/IAPTHBIN BU]T

46 Crnoxenve u Ypok mpobiieMHOro
BbBIMUTAHUEC HN3JI0KCHUA
MHOT'OICHOB

47 Anredpaunueckast Y POK-TIPaKTHKYM .M. c-16
cymma
MHOTOYICHOB

48 YMHOXEHHE Ypok u3ydeHust HOBOro
OJHOYJICHA Ha MaTtepualia
MHOTOYJICH

49 YMHOKEHHE Ypok uccieaoBanus u Hwm. c-17
OJHOYJICHA Ha pedekcuun
MHOTOYJICH
.Penienue 3anau.

50 Pemienue 00IIIEeMeTOTOTOT MY eCK O KapTOYKH
yIpaKHEeHHUI Ha HaIPaBJICHHOCTH
YMHOXEHUE
MHOTOYJICHA Ha
OJTHOYJICH

51 Brinecenue o01ero [IpoaykTUBHEI ypoK Pabora B mapax ( Ne
MHOXKUTEIA 32 663,665)
CKOOKH

52 Paznoxenue 00ILEMETOI0JIOTUYECKOM J.m. c-18
MHOrO4JIEHA Ha HaIMpaBJICHHOCTH
MHOXHTEN

53 Brinecenue o01ero Y pOoK-IpakTHKYM KapTOUKH

MHOXKUTENA 3a
CKOOKH.
Pasmoxenue
MHOro4JIeHa Ha




MHOXUTCIN

54

Konmponvnas
paboma Ne 5 no
meme «Cymma u
PA3HOCMb
MHO20YEHO8.
Mnuozounenwvt u
MHO20YEHbLY

YPOK KOHTpOJISl, OLIEHKH U
KOPPEKIUHU 3HAHWH.

J.M. x-5

55

Pabora Han
OIIMOKAMH.
VYMHOKEHHE
MHOTO4JIeHa Ha
MHOT'OYJIEH

Ypok u3ydeHust HOBOTO
MaTepuasna

Paz0op HepeleHHbIx
3aJla4, COCTaBJIEHUE
aliropuTMa JIeUCTBUI

56

YMHOXEHHE
MHOIO4IEHA Ha
MHOI'OYJIEHA
IIpuBenenue
MHOTO4IEHA K
CTaHJApPTHOMY
BUY.

00IIEMETOIOIOTMYECKON
HAIPaBJICHHOCTH

JA.M. 1-5

57

Pemenue
yIpaxHEHU Ha
YMHOXKEHHUE
MHOTO4JICHA Ha
MHOTOYJICH.

Y PpOK-TIpakTUKYM

H.m. c-19

58

Paznoxenue
MHOro4jieHa Ha
MHOKHTEIN
CII0co00M

TPYIITHPOBKH.

IIponyKTUBHBIN ypOK

59

Croco6
TPYIITUPOBKH.
KBanparusrit
TPEXWIEH.

VYpok uccienoBaHus u
pedrexcun

J.m. ¢c-20

60

3ader 110 TeEMe
«MHOr oWwIeHbI»

YPpOoK pa3BUBAIOLIErO
KOHTPOJIS

KapToYKa

61

Konmponwvnasn
padoma Ne 6 no
meme
«llpou3eedenue
MHO204/1€HO06)

YPOK KOHTPOJISI, OLIEHKH U
KOPPEKLIUHU 3HAHUH.

J.M.-k6

®opMyJIbI COKPALIEHHOI0 YMHOKeHns (194.)

62

Pabora Hag
OLIMOKaMH.

Ypok mpobiieMHoro

TLM. c-22




Bo3ssenenue B
KBaJpaT CyMMBI U
pa3HoCTH ABYX
BBIPAKCHUM.

H3JI0KCHUA

63

BosBenenue B ky0d
CYMMBI U Pa3HOCTH
JIBYX BBIpaKCHUM

001I1EMETOI0IOr NYECKOI
HaHpaBHeHHOCTI/I

KapTo4Ka

64

Paznoxenue Ha
MHOYKHUTEITH C
noMouIpio Gopmyi
KBaJpaTa CyMMBbI U
KBaJIpata pa3sHOCTH

YPpok u3ydeHus HOBOro
MaTepuaia

65

Pemenue
YIPA)KHEHUH Ha
pa3ioxeHue Ha
MHOXHUTENHN C
TTOMOIIBIO (POPMYIT
KBaJpaTa CyMMBI 1
KBaJIpaTa pa3HOCTH

00IIEMETOIOIOT MY ECKON
HaHpaBHeHHOCTI/I

H.m. ¢c-23

66

Paznoxenue Ha
MHOMHUTEINHN C
TIOMOIIEI0 opmMy
COKpAIIeHHOT O
YMHOXKEHUS

TIponykTUBHBIN ypOK

J.m. c-23

67

YMHOXEHHE
pa3HOCTH OBYX
BBIp@KEHUM Ha MX

CYyMMY.

Ypoxk-nexuus

H.m. c-24

68

Pasnocts
KBaJIpaTOB.
KBanpar paznocrtu.

VYpok ucciieioBaHus u
pediekcuun

Pa6ora B mapax (Ne§874)

69

Paszmoxenue
pasHocTH
KBa/IpaToOB Ha
MHOXKUTEIN

Ypok mpobiieMHOT0
U3JIOKECHUS

KomnexktnBHasn
HCCJIEI0OBATEIBCKAS
pabota (Ne900)

70

Pemenne
YOPa)KHEHUN Ha
paszioxeHue
pasHoCTH
KBaJpaToB Ha
MHOXHTENIU

00IIEMETOIOIOTHYECKOH
HaMpaBJICHHOCTH

J.Mm. c-25

71

Paznoxxenue na
MHOXUTEA CYMMBI H
pa3zHOCTH KyOOB

IIponykTuUBHBIN ypOK

72

DopmyIbl
COKpAILEHHOI O
YMHO)KEHUS.

Y POK-TIPaKTUKYM

.M. -6

73

Konmponvuasn
paooma Ne 7 no

YPpoK KOHTpOJISI, OLEHKU U

J.m. k-7




meme «Dopmynul

KOPPEKIUHU 3HaAHWH.

COKPAWEennozo
YMHOICEHUS)

74 PaGora Haz VYpok uzydenus HoBoro | DopMupoBanue
ommubkamu. Lenbie Marepualia YMEHHI OCTPOEHUS U
BBIP2KCHHL. peanu3alny HOBBIX
IIpencrasnenue SHAHI
1EJIOTr0 BBIPAKCHHS
B B JC MHOI'O4JICHa

75 [IpeobpazoBanmue obmemerononorudeckoii | GukcupoBanue
[CJIOr0 BBIPAYKCHUSI HaIlpaBJICHHOCTU COOCTBEHHBIX
B B JC MHOI'O4JICHa SanyI[HeHI/Iﬁ B

yueOHO! JeTeNbHOCTH

76 Petienne Y pOK-TIpakTUKYM KapToukKa
YIIpa)KHEHUH Ha
mpeoOpazoBaHie
1EJIOrO BBIPAXKEHYS B
BHJIE MHOTOWJIEHA

77 IIpumenenue IIpoyKTUBHBIN ypOK CamocTrosiTensHas
pasM9HBIX pabora, KapTO4Ka
croco0oB
pas3ioxeHus Ha
MHOXUTECIIN

78 [IpumeHenue Ypok uccieaoBanus u Hwm. T-7
peoOpa3zoBaHUs pedekcuu
LENTBIX BBIPAKCHUH

79 3auer mo Teme « Ypok pa3BHBaroIIero KapTouka
Croco6b1 pa3oxeHue KOHTPOJIs
MHOTOYJICHA Ha
MHOXHTEITNY

80 Konmponvnan YPOK KOHTPOJIS, OLICHKH J.m. x-8
paboma Ne 8 no meme |y KoppeKLUH 3HAHUIA.
«lIlpeobpazosanue
Y ETbIX GLIPANCCHUILY

Cucrtembl JIMHeHHbIX YpaBHeHuit (16 4.)

81 Pabora Haz Yok usyuenust Hooro | Ompoc 1o
OIIMOKaMH. MaTepuasa TEOPETUYECKOMY
Jluneitnoe ypaBHeHHE MaTepualy, pabota B
¢ AByMA napax
MepEMEHHBIMU

82 Anroput™M WHTepakTuBHBIN ypok | Pabora B mapax
IocTpoeHus rpaduka (Ne1053)
JWHEHHOTO
YpaBHEHUS C BYMSI
MEePEMEHHBIMHU.

83 I'paduk muHEHHOrO Y POK-TIpaKTHKYM ITpoekTrupoBaHue
YPaBHEHUS C ABYMs BBITTOJTHEHHUS
NEPpEMCHHBIMU JIOMAIITHETro 3aJJaHUs

84 Cucremsl JIMHENHBIX Ypok npobiaeMHOro dopMHpOBaHHE

ypaBHEHUH C ABYMS
NepeEMEHHBIMU

H3JI0XKCHUA

CIIOCOOHOCTEN K
pediiekcun




85

(Cpaduueckuit meTon
pEILIeHHs CUCTEM
ypaBHenwuii.) BITP

YPpOK-IPaKTUKYM

M. c-27

86

AJTOpPUTM peIIeHUS
CHCTEM JIBYX
JIMHENHBIX YpPaBHEHUU
CIT0COOOM
MOJICTAHOBKH.
PaBHOCHIBHOCTE
CHCTEM

Ypok mpobiieMHOro
H3TI0XKEHISI

87

Croco0 moaCTaHOBKHU

IIponyKTUBHBIN ypOK

88

Pemenue cucrem
ypaBHEHUH cr1ocoooM
MMOJICTAHOBKH

Y PpOK-IPaKTUKYM

J.m. c-28

89

ANTOpPUTM pelieHus
CHCTEM JBYX
JIMHENHBIX ypaBHEHUU
CHIOCOOOM CITOXKEHMS.
PaBHOCHIIBHOCTB
CHCTEM

Ypok u3ydeHust HOBOTO
MmaTepuaia

90

Cr10c00 CIIOMKEHIS

IIpoyKTUBHBIN ypOK

91

Pemenue cucrem
ypaBHEHUH CrIocoOoM
CIJIOJKEHUS

00IIEMETOOIOTHYECKOH
HAIPaBJICHHOCTH

H.m. c-29

92

Pemenne 3agau ¢
TIOMOIIIBIO
COCTaBJICHHS CUCTEM
JIBYX JIMHEHHBIX
ypaBHEHUH C AByMS
HEU3BECTHBIMU

Ypok u3ydeHus HOBOro
MaTepuaita

.M. T-9

93

Pemenne 3ama4q Ha
JIBIOKEHHE C
TOMOILBIO CHCTEM
YpaBHEHUI

00IIEMETOIOIOTHYECKOH
HAIPaBJICHHOCTH

KomnektnBHas

HCCIIeTOBATENBCKAS
pabora (Nel123)

94

Pemenne 3anad Ha
COBMECTHYIO paboTy,
KOHLICHTPALHIO C
ITOMOILBIO CUCTEM
YpaBHEHHI

YPpOK-IPaKTUKYM

J.m. c-29

95

3ayer o Teme
«C1oco0BI permeHus
CUCTEM JIMHEUHBIX
YpaBHEHUI»

YPpOoK pa3BUBAIOLIETO
KOHTPOJIS

KapToYKa

96

Konmponwvnasn
paboma Ne 9 no meme
Cucmembot TUHEUHBIX
YPAGHEHU U ux
peuteHuny

YPOK KOHTPOJISI, OLIEHKH
Y KOPPEKLMH 3HAHUH.

J.Mm. k-9

IoBTOpenue (6 4)

97

Pabora Hag
ommbkamu. OyHKIHH

Ypok 00001IeHHS
3HAHUU

Brmonnenue
MPaKTUYECKUX 3aJaHUI




98 . OnHOUJIEHBI. obmemMeronoiaoruyeckoit | Beimonnenue
MHorouneHst HaIlpaBJICHHOCTH MIPAaKTUYECKUX 3aJaHUI
99 Dopmynsl Yok uccnenoBaHus U Pa3bop HepemeHHbIX
COKpaIICHHOT O peduiekcun 3aa4y
YMHOXEHUS
100 Cuctems! muHeiHbx | OO0OIAIOMNI YpOK [IpoextupoBanue
yYpaBHEHUI BBIITOJIHEHHUS
JIOMAIITHETo 3aJaHus
101 ITA. UtoroBas Ypoxk koHTpos, oteHku | KoHTpons u
KOHTpOJIbHAs paboTa Y KOPPEKIIMHU 3HAHUH. CaMOKOHTPOJIb
W3YYEHHBIX ITOHSITHUIA:
HaIucaHue
KOHTPOJIHOW paboThI
102 Ananu3z ommoOoK B YPOK pa3BHBaIOLIETO ®dopMHpoBaHHE
KOHTPONIbHOM paboTe. | xoHTpomns HaBBIKOB
Pewenue sana4 npu CaMOJIMarHOCTUPOBAHHS
TTOMOIIIT yPaBHCHIH 1 Y B3aHMOKOHTPOJIS
CHCTEM ypaBHEHHH.
103 Pemrenwne 3anau npu
MTOMOIIY YPaBHEHHUHN U
CHUCTEM YpaBHEHUM

YMK JL.U. 3BaBuu, H.B. JIpsikoHoBa /[unakTuueckue MaTepualsl 1o aiareope 7 ki, DK3aMeH,

M., 2015
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