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ApnmantupoBaHHas paboyast mporpamMma 1o anredpe s ydammxcs ¢ OB3 cocraBieHa Ha OCHOBE
CIEIYIOUMX HOPMAaTUBHBIX JOKYMEHTOB U METOJIUYECKUX MaTepUAIIOB:

1. ®denepanbHBIA TOCYIapCTBEHHBIH 00pa30BaTeNbHBIN CTaHIAPT OCHOBHOTO obIiero oopazoanust /
M-Bo oOpazoBanus u Haykum Poc. @enepammu. — M.: IlpocBemenue, 2018. — 48 c. — (CraHmapTHl BTOPOTO
TTOKOJICHUS ).

2. [TOOIT OO0 2015 .

3. Maremaruka. COOpHUK paboynx mporpaMm. 7-9 kiaccel: mocodue [uis yuureneil odeoopa3oBar.

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
MPOrpaMMy IIKOJIbD)
YMK

AnantupoBaHHas pabouas mporpamma omnupaercs Ha Y MK:

- YueOHuk [u1s yqamuxcs 9 xacca o0meo0pa3oBaTelbHbIX YIPEXKICHUN 0] peaKiueil KOIEKTUBA aBTOPOB:
H.1O. Maxkapserues, H.I'. Munmiok u ap. Anredpa 8 M IIpocsemenne 2018

XapaktepHbiMu ocoOeHHOcTsiMH ydamuxcss ¢ OB3 (7 Bux oOydueHus) SIBISIFOTCS HEOCTaTOYHOCTH
BHUMaHUA, THIICPAKTUBHOCTb, CHM)KCHHUE IaMsTH, SaMeﬂHeHHbIﬁ TEMIT MBICIUTEIHLHON ACATCIBHOCTH, TPYAHOCTHU
PETYIIAINA IMTOBCACHUA. O)lHaKO CTUMYJISIITUA ACATCIBHOCTH 3TUX YYalllUXCsl, OKa3aHUC UM CBOCBpCMCHHOﬁ IIOMOIITHN
NO3BOJSIET BBIACIUTH y HHUX 30HY Ommkaiiero pasButus. [lostomy yuammecs ¢ OB3, mpu co3ganum um
OIpe/IeJIeHHBIX 00pa30BaTEIbHBIX YCIOBH, CIIOCOOHBI OBJIAJIETh NMPOrPaMMON OCHOBHOW 00Ie00pa3oBaTenbHON
IIKOJIbI ¥ B OOJIBIIMHCTBE Cy4aeB MPOIODKUTH 00pa3oBaHUeE.

CopeprkaHue MporpaMMbl HANIPABIIEHO HA PElIeHHE CIEeIYIOINX KOPPEKIIMOHHBIX 3a1a4:

-IIPOJIOJKUTD (POPMHUPOBATH MTO3HABATEIBHBIE HHTEPECH! YUAIIMXCSl K UX CaM000pa30BaTeNIbHbIe HABBIKH;

- CO34aTh YCIOBHUSA AJIA PA3BUTHs YYaIllerocst B CBOEM INEPCOHAIBHOM TEMIIE, UCXOHAS M3 ero 00pa3oBaTeNbHBIX
CIIOCOOHOCTEH M MHTEPECOB;

-puoOpecTu (JOCTUIHYTH) YYAIIMMCS YPOBHA OOpPa30BaHHOCTH, COOTBETCTBYIOLIErO €ro JMYHOMY ITOTCHIHATY U
00€eCIeunBaoIIero BO3MOXHOCTh ITPOJIOJKEHHS 00pa30BaHMs U JaJIbHEHIIEro pa3BUTHS;

BaxxHelmuM yciaoBueM MOCTpoeHUs ydeOHoro mpouecca Uit ydaunmxcs ¢ OB3, sBusercs OOCTYMHOCTS,
YTO [OCTHraeTcs BbIAEICHHEM B KaKIOW TeMe IJaBHOro, auddepeHnnanieil Mmarepuana, MHOTOKPATHOI'O
MOBTOPEHUS NPOWAEHHOI0 MaTepuaa, BHIIOIHEHUE 3alaHUH 10 AITOPUTMY, JIMKBHAALHSA IPOOETIOB.

I'oBopst 0 mOCTYMHOCTH B 00YY€HUH, HE CIIEAYET IIOHUMATh 9TOT NPHHIMI, KaK TpeOOBaHHE MaKCHMAJILHO
CHU3UTH TPeOOBaHMS K YPOBHIO 3HAHHUN M YMEHHAM. Peub uner o Tom, 4To0bl 00JIerYuTh IS IIKOJIBHUKOB MPOLECC
OBJAZICHUS MAaTepHaJIOM: IeTalbHOe OOBSICHEHHE C MHOTOKPATHBIM ITOBTOPEHHEM, TPEHHPOBKA B IPUMEHEHHU
3HaHWH. Pa3meneHue ydqeOHOro Marepuana Ha HEOONBIINE YacTH, KOHTPOJIMPOBAHUE YCBOSHUS KOKIOW €ro yacTH,
obecrieueHre BO3SMOXKHOCTU KaXIOMY YYEHHKY paboTaTh CO CBOMCTBEHHOH €ro MHAMBHIYAaJBHOH CKOPOCTHIO
YCBOGHUSL.

JuddepeHrpoBaHHbId TOaX04 O0O0yYeHHS IpeanoiaraeT ONTHMAJBHOE IPUCTIOCOOTIeHHe Y4eOHOro
MaTepHaja ¥ METOIOB OOYy4YEeHHS K MHAMBHAYAIbHBIM OCOOCHHOCTSM KaXKIoro ydeHuka. [Iporpamma ¢opmupyer
MHTEPEC K 3HAHWAM M MIPOCTEHINNE HABBIKM CAMOCTOATENBHOM padoThI 10 00pasily, CXeMe, aJlTOpUTMY.

K ocHOBHBIM MeTOaM, MPUMEHAEMBIM Ha ypOKax OTHOCSTCS: Oecena, OOBsICHEHNE, paccKas, yIpaKHEHNs
(TpeHnpOBOYHBIE, IO MA0JIOHY, CAMOCTOSATENNBHBIC), METO]] HAOIFOCHNS, TUAAKTHIECKUE UTPEIL.

ConepxaHne Kypca MO CPaBHEHHIO C TPAaJUIHUOHHBIM IMEPECMOTPEHO TaKUM 00pa3oM, 4TOOBI OHO OBLIO
a/IeKBaTHO OCOOEHHOCTSAM BOCIIPHATHSI JAHHOM KaTErOpPHUH IIKOIbHUKOB. O0OBEM M3ydaeMOro MaTepHuaja B IIEIOM
MEHbIIIE, YeM B TPAIULIHOHHOM KypCE, YTO IO3BOJIAET MPUHATH HEOBICTPBIA TEMIT IIPOABUKEHUS B 00yIECHHN.

B 9 kiacce MOBTOPSIOTCSI M CUCTEMATHU3NUPYIOTCSI PaHEE MOIyYeHHbIE YJaIlUMHUCS alreOpandecKie CBEACHHS,
paccMmatpuBaioTCi apu(MeTndecKas M TeOMEeTpHUecKas INPOTPECcCHH, KBaApaTHYHbIC (YHKOWH, ypaBHEHHS W
cucTteMbl ypaBHeHHH. OOydeHHe BeIeTCs C IIMPOKOW OMOpoH Ha HATSIMHO Tpaduueckue MpeacTaBlICHHUS.
CoBepIIeHCTBOBAHNE BBIYMCIUTENBHBIX HABBIKOB YYAIIMXCS JOCTHUTACTCSl MYTEM BKIIOYEHHS B Kypc OOJBIIOrO
Yucia 3a/4ad, CBSI3AHHBIX C BBIIOJHEHWEM pA3MIHOIO pOJa BBIYMCICHHH, C HCIOIb30BAHHEM TaOMUI U
MHUKpPOKaJIBbKYIIATOPA.

HekoTopsie TpyIHOROCTYITHBIE TEMBI PACCMAaTPHUBAIOTCS B O3HAKOMUTEIHHOM IIOPSIZIKE: CBOMCTBA M rpaduk
KBapaTHIHOH (GyHKIWMH y = ax’ + nuy = a (x — m)?, ypaBHEHHUs C IBYMs TNEPEMEHHBIMH M €r0 TPaUK, CHCTEMBI
ypaBHEHHH C JByMs IiepeMeHHbIMH, Bce ¢opMmynsl mporpeccuii farotcst 6e3 BeBoma. Pasmen «Teopus
BEPOSTHOCTI) PACCMATPUBAETCSI B O3HAKOMHTEIIFHOM TTOPSIZIKE.

WHTennekryanbHOe pa3BUTHE HEIMOCPEICTBEHHBIM 00pa3oM CBS3aHO C pa3BHTHEM pedd. [1oaToMy BakHBIM M
BCEHENPEMEHHBIM TIPHHIMIIOM PabOTHI SBISETCS BHUMAHHE K PEUEBOMY Pa3BHUTHIO: ydallHecs B KJIAacce JOJDKHBI
MHOTO TOBOPUTHh M 3amuchbiBaTh. OHM JIOJDKHBI OOBSCHSTH CBOM JEWCTBHSA, BCIYX DPA3bACHATH CBOM MBICIH,



CCHUIAThCS Ha W3BECTHBIC MpaBHiIa, (HaKThl, BHICKA3bIBATh IOTAJKH, MpeIaraTh CHOCOOBI pELICHHs, 3a1aBaTh
BOIPOCHI.

IInanupyemMsblie pe3yJbTaTbl OCBOCHHS OCHOBHON 00pa30BaTE/IbLHOM NPOrpaMMbl OCHOBHOTO 0011ero
o0pa3oBaHusi

CraHgapT ycraHaBIMBaeT TpeOOBaHMS K pE3YylIbTaTaM OCBOCHHMS OOYYaroIIMMHUCS  OCHOBHOM
00pa3oBaTebHOM MPOrpaMMbl OCHOBHOT'O 00IIIero o0pa3oBaHusL:

JIMYHOCTHBIM, BKJIIOUAIOIIUM TOTOBHOCTD U CITOCOOHOCTH OOYHAIONIMXCS K CAMOPa3BUTHIO U JINYHOCTHOMY
caMoornpeneNieHnIo, C(hOPMUPOBAHHOCTh WX MOTHBALMM K OOYYEHHIO W IIeJICHANpPaBJICHHOW IT03HABATEIHHOM
JeSITENbHOCTH, CHCTEMBl 3HAYMMBIX COIMAJbHBIX M MEXKIMYHOCTHBIX OTHOLIEHMH, II€HHOCTHO-CMBICIOBBIX
YCTAHOBOK, OTPAKAIOUIUX JIMYHOCTHBIE M TPaKJAaHCKHE MO3UIMHU B JAEATENBHOCTH, COLMAJIbHBIE KOMIICTECHIUH,
MIPaBOCO3HAHKE, CIOCOOHOCTh CTABHUTH LIENTU U CTPOUTH JKU3HEHHBIE TUIaHbI, CIIOCOOHOCTh K OCO3HAHUIO POCCUHCKON
HUACHTUYHOCTH B MOJUKYABTYPHOM COLIUYME;

MeTanpeIMeTHbIM, BKIIOYAIOIIMM OCBOCHHbIE OOyYarOIMMUCS  MEXKIpPEAMETHbIE TOHATHS U
YHUBEpCaJbHbIE y4eOHbIE NEHCTBHS (pEryNATHBHBIC, MO3HABATENbHBIE, KOMMYHHKATHBHBIE), CIOCOOHOCTh HX
WCIIONIb30BaHMsl B Y4eOHOW, MO3HABATENILHOM M COIMAILHOM TPAaKTUKE, CAMOCTOSTENbHOCTh IJIAHUPOBAHUS H
OCYIIECTBIICHHS] YIEOHOH AESTETHHOCTH U OpPraHU3alMK Y4eOHOTO COTPY/IHUUECTBA C MeJaroraMu U CBEPCTHUKAMH,
MOCTPOEHHE UHANBUIYaIbHON 00pa30BaTENbHON TPAEKTOPHUH;

NpeIMeTHBIM, BKJIIOYAIOUIMM OCBOSHHBIE OOYYarONMMHUCS B XOJi€ N3y4EHHs y4eOHOro MpeaMeTa yMEeHUs
CHCHI/I(bI/I‘-ICCKI/IC JJIs )IaHHOﬁ l'lpellMeTHOﬁ O6J'IaCTI/I, BUABI ACATCIBHOCTH 10 MOJYYEHHUIO HOBOI'O 3HAHUA B paMKax
y4eOHOro TNpeaMera, €ro NpeoOpa3oBaHMI0 M NPUMEHEHUIO B Y4YEOHBIX, y4EOHO-TIPOEKTHBIX U COIHAIBHO-
IIPOCKTHBIX CUTYyalUsIX, (bOpMI/IpOBaHI/IC Hay4YHOI'o THIIa MBINUICHUS, HAaY4YHBIX Hpe)ICTaBHeHI/Iﬁ O KIIFOUYCBBIX
TEOPUAX, TUIIAX U BUAAX OTHOMGHHﬁ, BJIAJACHHUC Hay‘lHOﬁ TepMHHOJ'lOFPIeﬁ, KIIFOUCBBIMHU ITOHATHUAMHU, MECTOAAMU U
npUeMaMHU.

JInYHOCTHBIE pe3yJIbTATHI OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOIO 00LIEro
o0pa30BaHMsl OTPAXKAIOT:

1) BocmWTaHHE POCCHACKOW TpPa)kJAHCKOW HIACHTHYHOCTH: MATPUOTH3MA, yBaxeHHs K OTeuecTBy,
MIPOLIJIOE U HACTOSIIEE MHOTOHAIMOHAJIBLHOrO Hapoaa Poccum; oco3HaHHe CBOEH 3THUYECKOW NPHHAMIEKHOCTH,
3HaHHE UCTOPHH, S3bIKA, KyJIbTYpbl CBOETO HAapOa, CBOETO Kpasi, OCHOB KYJIbTYPHOTO Hacjeaus HaponaoB Poccuu u
YeJI0BEYECTBA; YCBOCHNUE 'YMAHUCTUUECKHUX, IEMOKPATUYECKUX U TPAIUIIMOHHBIX ICHHOCTEH MHOIMOHALIMOHAIBHOTO
poccuiickoro o0IIecTBa; BOCIUTAHUE YYBCTBA OTBETCTBEHHOCTH M J0JTa Tepea PonuHoii;

2) hopMHpPOBaHHE OTBETCTBEHHOI'O OTHOLICHHS K YYCHHIO, TOTOBHOCTH M CIIOCOOHOCTH OOYYArOIIMXCS K
CaMOpPa3BUTHIO M caMOOOPa30BaHMIO HAa OCHOBE MOTHMBAlIMM K OOYYEHHWIO M MO3HAHHUIO, OCO3HAHHOMY BBIOOPY H
MIOCTPOSHHIO JajbHEHIIeH HHANBUYaTbHOU TPaeKTOpHU 00pa3oBaHus Ha 0a3e OPUEHTHPOBKHU B MUpE Mpodeccuit 1
poecCHOHANBHBIX MPEAIOYTEHHH, ¢ Y4ETOM YCTOWYMBBIX IO3HABAaTENBHBIX HHTEPECOB, a TAaKKe HAa OCHOBE
(OpMHUPOBaHUS YBaXXUTEIHHOTO OTHOLIEHUS K TPYY, Pa3BUTHS OIbITA YHaCTHS B COLMAIBHO 3HAYHMMOM TPYZE;

3) hopmupoBaHHE LETOCTHOIO MHPOBO33PEHHUsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHSI
HAayKH U OOIIECTBEHHOH NMPAKTHKH, YIUTHIBAIOIIETO COIUAIBHOE, KYJIBTYPHOE, S3BIKOBOE, TyXOBHOE MHOr0o0pasue
COBPEMEHHOT'0 MHpa;

4) popmupoBaHHE OCO3HAHHOIO, YBAXKHUTEIBHOIO U TOOPOIKENATEIBHOTO OTHOIICHHS K JPYTOMY YEIOBEKY,
€ro MHEHHIO, MHPOBO33PEHHIO, KYIbTYPE, A3BIKY, Bepe, TPaKJAHCKOH MO3MIUK, K HCTOPHHU, KYIbTYpE, PEIUTHH,
TpaJuLUsIM, S3bIKaM, IIEHHOCTSIM HaponoB Poccuy M HapomoB MHpPa; TOTOBHOCTH M CIIOCOOHOCTH BECTH AMAJIOT C
JPYTUMHU JEOBMH U IOCTUTATh B HEM B3aUMOIIOHUMAHIS;

5) ocBOeHHE COLMATBHBIX HOPM, HPABIJI MOBEACHHUS, pOsieid M (OPM COMANBHOM KMU3HH B TPYIIAX H
coo0IecTBax, BKIIOYAas B3POCIbIE M COLMAIbHBIE COOOIIECTBA; y4YacTHE B INKOJIBHOM CaMOYIPAaBJICHHH U
OOIIECTBEHHOW JKM3HM B IIpe/eNax BO3PACTHBIX KOMIIETEHIMH C Y4ETOM PETHOHAIBHBIX, 3THOKYJIBTYPHBIX,
COLMATIBHBIX X 5KOHOMHYIECKUX OCOOEHHOCTEI];

6) pa3BuTHE MOpAIBHOTO CO3HAHHS M KOMIICTCHTHOCTH B DPELICHHH MOPAJbHBIX MPOOIEM Ha OCHOBE
JMYHOCTHOTO BBIOOpa, ()OPMHUPOBAHHE HPABCTBEHHBIX UYYBCTB W HPABCTBEHHOTO ITOBEACHHSA, OCO3HAHHOIO H
OTBETCTBEHHOI'O OTHOLIEHUS K COOCTBEHHBIM IOCTYITKaM;

7) hopmupoOBaHHEe KOMMYHUKATHBHONW KOMIIETCHTHOCTH B OOIICHUN K COTPYAHUYECTBE CO CBEPCTHHKAMH,
JETBMH CTapIero M MJIAJIIEr0 BO3pacTa, B3POCIBIMH B TPOIECCE 0Opa30BaTENbHOW, OOIIECTBEHHO ITOJIE3HOMH,
y4eOHO-HCCIIeI0BATENECKON, TBOPUECKOH U IPYTUX BHJIOB IESTEILHOCTH;

8) opMupoBaHHe IIEHHOCTH  3J0pPOBOr0O W Oe€30MacHOro 00pasa JKW3HH, YCBOGHHE IPABHII
WHJIMBHUYaJIFHOTO W KOJUIEKTHBHOI'O 0E30MaCHOTO MOBEACHUS B UpE3BbIYaHHBIX CHTYAIHsIX, YIPOXKAIOIINX KU3HA U
3JI0pPOBBIO JIFOJIEH, PABHIT ITOBE/ICHNS HAa TPAHCIIOPTE U HA JI0POTax;

9) hbopMHpOBaHHE OCHOB DKOJOIMYECKONW KYJIBTYPHI COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO
9KOJIOTMYECKOT0 MBIIIICHHUS, Pa3BUTHE ONbBITa SKOJOTMYECKH OPHEHTHUPOBAHHON pe(IIeKCHBHO-OLEHOUYHOH |
MIPAaKTHYECKON AEATENbHOCTH B )KN3HEHHBIX CHTYalUsIX;



10) oco3HaHWe 3HAYCHUSI CEMBH B XHM3HHU YelIOBEKa M OOIIECTBA, MPHUHSITHE IIEHHOCTH CEMENHOM JKU3HH,
YBOKHUTEIFHOE U 3a00TIMBOE OTHOIICHUE K WICHAM CBOCH CEMbBH;

11) pa3BuTHE 3CTETUUECKOrO CO3HAHUS Yepe3 OCBOCHUE XYA0KECTBEHHOrO Hacieaus HapomoB Poccuu u
MHpa, TBOPUYECKOM JESATENLHOCTH SCTETHUECKOT0 XapaKrepa.

MeTtanpeaMeTHbIe Pe3yJbTATHI OCBOCHHMSI OCHOBHOH 00pa3oBaTeJbHOHl NPOrpaMMbl OCHOBHOIO
o01ero o0pazoBaHus OTPaXKaIoT:

1) ymeHHe caMOCTOSITENHbHO OMpENeNsiTh LEeMH CBOCro O0YYeHHMs, CTaBHUTh U (OPMYIHUPOBAThH I ceds
HOBBIE 3371241 B y4€0Oe U TMO3HaBaTeIbHOW AESTEIbHOCTH, Pa3BUBAaTh MOTUBBI U MHTEPECHI CBOEH ITO3HABATEIHLHOMN
JeSTEeNbHOCTH;

2) yMEHHE CaMOCTOSITEIBHO IUTAHMPOBATH MYTH IOCTHXKCHHUS IENed, B TOM YHCIE albTepPHATHBHBIC,
OCO3HaHHO BBIOMpaTh HaunOoiee AP PeKTHBHBIE CITOCOOBI PEIICHNS YIeOHBIX U II03HABATEIbHBIX 33/1a4;

3) yMeHHEe COOTHOCHTH CBOM JIEWUCTBHSI C IUIAHUPYEMBIMH Pe3yNIbTaTaAMH, OCYIIECTBIATH KOHTPOIb CBOCH
JIEATENILHOCTH B IIPOILIECCE JOCTIKEHHUSI pe3yibTaTa, ONpe/eNisiTh CIOCOObl JIEWCTBUH B paMKax IMPeaIOKEHHBIX
YCIIOBHH M TpeOOBaHMUIA, KOPPEKTUPOBATH CBOM JICHCTBHUS B COOTBETCTBUH C U3MEHSIONICHCS CUTYaIlUEH;

4) yMeHHe OLIEHMBaTh NPaBWJILHOCTH BBITIOJIHEHUS y4eOHOW 3aladd, COOCTBEHHBIE BO3MOXKHOCTH €€
peleHus;

5) BnajieHre OCHOBaMH CAMOKOHTPOJISI, CAMOOIICHKH, MPUHSATHS PEMICHUH W OCYIIECTBICHUS OCO3HAHHOTO
BbIOOpa B yueOHOM M TIO3HABATENILHOM JEATEIHbHOCTH;

6) yMeHHE OMpeAeNATh MOHATHS, CO3/IaBaTh OOOOIIEHHUS, YCTAHABINBATH AHAIOTUH, KIACCH(HIIUPOBATS,
CaMOCTOATCIILHO BI)I6I/IpaTI> OCHOBaHHA U KPUTEPUHN I Knaccmbmcaunn, yCTaHaBJIMBAaTh NPUINHHO-CJICACTBECHHBIC
CBSI3U, CTPOUTH JIOTHYECKOE PaCCYXKJIEHHE, YMO3aKIoueHHe (MHIYKTUBHOE, NECAYKTHBHOE W 10 aHAJOTMH) U
JCJIaTh BBIBOJbI,

7) YMEHHE CO31aBaTh, MIPUMECHATH U HpeO6paSOBbIBaTB 3HAKHM U CUMBOJIbI, MOJCIIN U CXEMbI JJId PCHICHUA
y‘IC6HbIX H ITO3HABATCIIBbHBIX 3a1a4,

8) cMbICII0BOE UTEHME;

9) yMeHHe OpPTraHW3OBBIBATH Yy4eOHOE COTPYJHHYECTBO M COBMECTHYIO JIEATENHHOCTh C YUIHUTEIEM H
CBEPCTHUKAMH; pPaboTaTh MHAMBUAYAIBHO U B IPYIIe: HAXOOUTH OOllee peleHe U pa3peraT KOHQIUKTH Ha
OCHOBE COIJIACOBaHWA IMO3HMIMH M ydéTa HMHTEpecoB; (OpPMYIHPOBaTh, ApryMEHTHPOBAaTh M OTCTaMBaTh CBOE
MHEHHUE;

10) ymeHHEe OCO3HAHHO HCIIONB30BATH PEUEBBIC CPEICTBA B COOTBETCTBUM C 3a/aueil KOMMYHHMKALUK IS
BBIPAXKEHUS CBOMX YYBCTB, MBICIIEH U MOTPEOHOCTEH; INIAHUPOBAHUS M PETYISALMN CBOSH AESITENbHOCTH; BIaACHUE
YCTHOM M IUCBMEHHOM peublo, MOHOJOIHYECKOH KOHTEKCTHON PEUBIO;

11) popMupoBanne © pasBUTHC KOMIICTCHTHOCTH B OOJACTH WCIOJNB30BaHUS HMH(OPMAIHOHHO-
KOMMYHHUKAIIHOHHbIX TexHoiorui (nanee MKT— komnerenium);

12) dbopmupoBaHue U pa3BUTHE IKOJOTHISCKOTO MBIIUICHHS, yMEHHE IPUMEHSATh ero B M03HABATENIBHOIM,
KOMMYHUKATUBHOM, COIMATBHON MPaKTHKE U PO(eCcCHOHAbHON OpUCHTALINH.

H3yyenue npeagmetHoii ob6actn «MaTteMaTuka» olecrneduBaeT:

-0CO3HAHHUE 3HAUYEHHSI MAaTEMATHKH B TIOBCEIHEBHOM KHU3HHU UEIIOBEKa;

-(opMupoBaHue NpenCTaBICHUN O COLMAIBHBIX, KYIbTYPHBIX W HCTOPHYECKUX (PaKTOpax CTaHOBJICHHS
MAaTeMaTUYECKON HAYKH;

-[IOHMMaHHUE PO MH(POPMALMOHHBIX IPOLECCOB B COBPEMEHHOM MUPE;

-(opMHUpOBaHKE NPEICTABICHNH O MaTEMAaTHUKE KaK JacTU OOIEUETIOBEUECKON KyIbTYPhl, YHUBEPCATHHOM
SI3BIKE HAYKH, MTO3BOJISIFOIIEM OITUCHIBATH M U3yJaTh PEAIbHBIC IPOLIECCHI U SIBIICHHU.

B pesynbrate m3ydeHus mpeaMeTHOH obmactu «MaTemaTnkay OOydJaroIlHecsi pa3BUBAIOT JIOTHIECKOE U
MaTEMaTH4eCKOe MBIIUICHWE, TIIOAY4aloT TPEJICTAaBIEHHE O MaTeMaTHYECKHX MOJEIIX;  OBJIAJEBAIOT
MaTEMaTHYECKUMHU PACCYKICHUSIMH; ydaTcs MPUMEHITh MaTeMaTHUECKUE 3HAHMS NIPU PEIICHUH Pa3INYHbIX 3a71ad
U OIEHHBATh IIOJTYYCHHBIE PpE3YJIbTAaThl; OBJAJCBAIOT YMEHMSAMH pEIICHWsA Yy4eOHBIX 3ajad; pa3BHBAIOT
MaTEMaTUYECKYI0 MHTYHILHIO; MOTYJaloT IPEACTABICHHE 00 OCHOBHBIX MH()OPMAIMOHHBIX MPOIIECCaX B PEAIbHBIX
CUTYaISIX.

[penmeTHBIE pe3yabTaThl H3Y4SHUS IpeIMeTHON obacTi «MateMaTrka 1 HHQOpPMaTHKa» OTpakaroT:
Anrebpa 7 — 9 xace
1) ¢bopmupoBaHue IPEACTABICHHI O MATEMATHKE KaK O METOJIE MO3HAHMS ACHCTBUTEILHOCTH, MO3BOJISIIOIIEM
ONHCHIBATH M M3Y4aTh PEaNIbHBIC MPOLIECCHI U SIBJICHHUS;
OCO3HaHHE POJIM MaTeMaTHKH B pa3BUTHU Poccuu n Mupa;
BO3MOXXHOCTB ITPUBECTH IIPUMEPHI U3 OTEUECTBEHHOH ¥ BCEMUPHON HUCTOPHU MATEMAaTHYESCKHX OTKPBITHI 1
UX aBTOPOB;

2) pa3BuTHE yMEHHH paboTaTh C yueOHBIM MaTEMaTHIECKUM TEKCTOM (aHAITM3UPOBATH, U3BIEKATH
HEoOX0ANMYI0 HH(OPMAIIHIO), TOYHO U TPAMOTHO BBIPa)KaTh CBOM MBICIH C IPMMEHEHHEM
MaTEeMaTH4eCKOi TEPMHUHOJIOTHH W CHMBOJIHMKH, TIPOBOANTH KJIACCU(HKAIH, JIOTHIECKHE 000CHOBaHMS,
JIOKa3aTENbCTBA MATEMAaTHIECKUX YTBEP)KICHUH:



3)

4)

5)

6)

7)

OIIEPUPOBAHHE MOHATUSIMU: MHOXECTBO, 3JIEMEHT MHOXECTBA, IIOAMHOXECTBO, IPHHAJICKHOCTB,
HaXO0XJICHHE ITepecedeHus], 00bEeANHEHNUS ITOJMHOXKECTBA B IPOCTEHIIINX CHTYaIHsIX;
peleHe CIOJKETHBIX 3a/1ad pa3HbIX TUTIOB Ha BCE apU(PMETHIECKHE ICHCTBUS

MIPUMEHEHHE crioco0a MOMCKa PelIeHHs 3a7a4H, B KOTOPOM pacCyXKJI€HNE CTPOUTCS OT YCIOBHUS K
TpeOOBaHUIO WIH OT TPeOOBAHNUS K YCIOBHIO;

COCTaBJICHHE IUIaHA PELICHUs 3a1a4H, BBIJEJICHNE 3TAIOB €€ PEIICHNs], HHTEPIPETALMS BBIYUCIUTEIBHBIX
Ppe3yapTaToB 3aa4yM, UCCIEJOBAHUE NTOTYUYEHHOT O PEILICHH 3a/1aY;

HaXOXKJEHHE TMPOLIEHTA OT YKCIa, YKCia [0 IPOLEHTY OT HEr0, HaXOXAECHHsI IPOLIEHTHOI0 OTHOLLICHUS
JIBYX YHUCEJ, HAXO)KJCHUS MPOLIEHTHOI'O CHIKEHUS WU MPOLEHTHOT'O MOBBIIIEHHS BETUUNHBI;
peleHne JOrnYeckux 3aay;
pa3BUTHE MPEACTABICHUI O YUCIIE ¥ YUCIOBBIX CHCTEMaX OT HATYpPaJbHBIX 10 JEHCTBUTEIBHBIX YHCE,;
OBJIaICHNE HAaBbIKAMH YCTHBIX, TMCbMEHHBIX, HHCTPYMEHTAIBHBIX BHIYHCICHHUIH:

OIEpUPOBAHME TIOHATUSIMU: HATYpaIbHOE, LIEJI0e YUCI0, OOBIKHOBEHHAs IpO0k, IeCTHYHAsS IpOOB,
CMEIlIaHHOE YHCIIO0, PALOHAJIBHOE YUCIIO0, HPPAIMOHATIBHOE YHCIIO;

UCIIOIb30BaHNE CBOWCTBA YHCEI M 3aKOHOB apU(PMETHIECKUX Olepaluii ¢ YUCIaMH TIPH BHIITOTHEHUH
BBIYUCIICHH;

WCTOJIb30BaHUE MPU3HAKOB JIENUMOCTH Ha 2,5,3,9,10 npu BHINOIHEHNUN BBIUHUCICHUN 1 PEIlieHHUH 3a/1a4;
BBINOJTHEHUE OKPYTJIEHUS YUCET B COOTBETCTBUH C MPAaBUIAMU;

CpaBHEHHE YHCElT;

OLICHMBAHNE 3HAUYEHUS KBAIPATHOTO KOPHS U3 MOJIOKUTENBHOrO LIEJI0Tr0 YUCHa;

OBJIaJICHUE CUMBOJIBHBIM SI3BIKOM aJIreOphl, IPUEMaMHU BBITIOTHEHHS TOXKIECTBEHHBIX ITPe00pa30BaHMi
BBIPAJKECHUH, PELICHUS YPAaBHEHUM, CUCTEM ypaBHEHUI, HEPABEHCTB U CUCTEM HEPABEHCTB; YMECHMUS
MOJIENIMPOBATh PealIbHBIE CHUTYaIMH Ha SI3bIKE anreOpbl, HCCIIEI0BaTh TIOCTPOCSHHBIE MOJEIH C
UCIIOJIb30BaHKEM armapara anreOpbl, HHTEPIPETUPOBATH MOJTYUSHHBINH PE3ybTaT:

BBITIOJIHEHHE HECIIOKHBIX MPeo0pa30BaHuUi ISl BBIUMCICHHUS 3HAYEHHI YNUCIIOBBIX BBIPKEHUIH,
COJIeprKaIIMX CTENEHU C HaTypaJlbHBIM MOKa3aTeleM, CTEIICHHU C LIEbIM OTPHUIIATENbHBIM [TOKa3aTeIeM;
BBITIOJIHEHHE HECIIOKHBIX NMPeo0pa30BaHUid IEIbIX, IPOOHO PAllMOHATIBHBIX BHIPAKEHHH M BBIPAXKESHHI C
KBaJIpaTHBIMH KOPHAMU; PACKPBIBaTh CKOOKHM, IPHUBOJUTH NOZOOHBIE ClIaraeMble, HCIIOIB30BaTh (OPMYIIbI
COKpAILIEHHOT'O YMHOXEHUS;

pelleHre TMHENHBIX U KBaJpaTHBIX YPAaBHEHUH U HEPABEHCTB, YPABHEHHUI U HEPABEHCTB, CBOIAIIMXCA K
JIMHEHHBIM WM KBaJPaTHBIM, CUCTEM YPaBHEHUI U HEPABEHCTB , N300pa)keHNE PELICHUIH HEPABEHCTB U UX
CUCTEM Ha YMCIIOBOW IIPMOMU;

OBJIICHUE CHCTEMOH (DYHKIMOHATIBHBIX MOHATHI, pa3BUTHE YMEHHUS UCIIOIb30BaTh (DYHKIMOHAIBHO-
rpaduueckue npeacTaBIeHNs Ul PeLIeHNs Pa3INYHbIX MaTEMaTHUECKUX 3aa4, JUIs ONUCAHKS U aHaIIN3a
peanbHbIX 3aBUCUMOCTEN:

OITpeIENIEHUE MTOJI0KEHH TOUKH I10 €€ KOOPJUHATaM, KOOPAMHATHI TOUKH 110 €€ MOJI0KEHHIO Ha
IJIOCKOCTH;

HaxXOKAEHHE 10 TpaduKy 3HaYeHUH QyHKIMH, 00IaCTH ONpEaeICHNs], MHOXKECTBA 3HAUCHUH, Hyeil
(GYHKLIUH, TPOMEKYTKOB 3HAKOIIOCTOSHCTBA, IIPOMEKYTKOB BO3pACTaHHS M yOBIBAHUS, HANOOMBIIEro 1
HaMMEHbLIEro 3HaueHus (YHKIHH;

nocTpoeHue rpaduka JMHEHHON 1 KBaJApaTUIHON (yHKINIT;

olnepHupoBaHHe Ha 0a30BOM YpOBHE IOHATHAMH: IIOCIIEA0BATENBHOCTD, apU(pMeTHIecKast IpOrpeccus,
TeOMETPUYECKAs TIPOIPECCHS;

HCTIONBF30BaHUE CBOMCTB JIMHEHHON 1 KBaJPAaTHIHON (PYHKITMI U UX TPApUKOB MPH PEIICHUH 3219 U3
JPYrux y4eOHBIX IIPEIMETOB;

OBJIaJICHUE MIPOCTEUIINMH CIOCOOAMU MPEACTABICHMUS U aHAIN3a CTATUCTUYECKUX JaHHBIX;
(hopMupoBaHUEe NPEICTABICHUNA O CTATUCTHYECKNX 3aKOHOMEPHOCTSX B PEATBHOM MHPE U O PA3IIMYHbIX
croco0ax Mx M3y4eHHUs, O IPOCTEHUIIINX BEPOATHOCTHBIX MOJIETISIX; PA3BUTHE YMEHHUH M3BIICKATh
nH(pOpMaLHUIo, IPEICTaBICHHYIO B TabNuIaX, Ha HarpaMmax, rpaikax, OMCHBAaTh 1 aHATU3HUPOBATh
MaCCHBBI YHCIIOBBIX JAHHBIX C IOMOIIBIO MOAXOJAIINX CTATUCTHYECKUX XapaKTEPUCTUK, HCIOIb30BATh
IIOHMMAaHKE BEPOSITHOCTHBIX CBOMCTB OKPYKAIOIIKX SIBICHUH ITPY NPUHITHN PEIICHUM;

(hopMHpoBaHUE PECTABICHHUS O CTATUCTUYECKUX XapaKTEPUCTHKAX, BEPOSTHOCTH CITYJaiHOTO COOBITHS;
pelIeHne MpoCTeHIMX KOMOMHATOPHBIX 3313,

OTPE/IEIEHIE OCHOBHBIX CTATHCTUYECKUX XaPAKTEPUCTHK YHCIOBBIX HA0OOPOB;

OIICHNBAHNE 1 BBIYHCICHHE BEPOSITHOCTH COOBITHS B MPOCTEHIINX CITyHasiX;

HaJIMYUe MPEICTABICHUS O POJIM MPAKTHYECKH JOCTOBEPHBIX M MAJIOBEPOSITHBIX COOBITHH, O PONK 3aKOHA
OOJBIINX YMCET B MACCOBBIX SBIICHUSIX;

YMEHHE CPaBHUBATh OCHOBHBIE CTATUCTHYECKHE XapaKTEPUCTHKH, IIOIYYEHHBIE B IPOLIECCE PELICHUS
MIPUKIIAJAHON 3a1a4M, H3Y4EHHs] PEATIbHOTO SIBICHUS,

pa3BUTHE YMEHUI NPUMEHATh U3Y4YE€HHbIC TOHATHS, PE3YJIbTaThl, METOIBI sl pEIICHHS 3a1a4
MIPAaKTHYECKOT0 XapaKkTepa M 33134 U3 CMEKHBIX AUCIUILINH C UCTIOIb30BAHUEM ITPH HEOOXOJMMOCTH
CIPaBOYHBIX MAaTEPUAIIOB, KOMIIBIOTEPA, MOJIB30BaThCSA OLEHKONW U MPUKUAKOHN MPH MPAKTHIECKUX
pacuérax:



8)

pacro3HaBaHUE BEPHBIX U HEBEPHBIX BHICKA3bIBAHHUIA,

OlIEHUBAHUE PE3y/IbTATOB BHIUUCIICHHI IPU PEIICHHH MPAKTHIECKUX 337124,

BBINOJTHEHHE CPABHEHHS YHCEIT B PEATBHBIX CHUTYAIHsX;

UCIOJIb30BAHME YUCIOBBIX BRIPAKEHHI MPH PEIICHUH TPAKTHUECKUX 3a/1a4 ¥ 337144 U3 IPYruX yueOHbIX
MPEJIMETOB;

pellieHre MPAKTHYECKUX 3a]1a4 C IPUMEHEHHEM MPOCTEHIIMX CBOWCTB (hUryp;

BBIMOJTHEHHE MPOCTEHINNX TOCTPOSHUH U M3MEPEHHI Ha MECTHOCTH, HEOOXOMMBIX B PEaIbHOU JKU3HH;
Anrebpa 7 kmacc

(hopMupOBaHUe TPEICTABICHHIA O MaTEMAaTHKE KaK O METO/I€ MO3HAHUS IEUCTBUTEILHOCTH, TO3BOJISIOIEM
OIKCBHIBAThH M U3y4aTh PeabHBIE MPOLIECCH U SBJICHUS;

OCO3HAHUC POJIM MATEMATHUKH B pa3BUTUN Poccun u MHpa;
BO3MOXHOCTb IPUBECTHU IMTPUMEPHI U3 OTCYCCTBECHHOU M BCGMHpHOﬁ HUCTOPUN MAaTCMAaTUYCCKUX OTKpLITI/Iﬁ u
HX aBTOPOB;

9

10)

11)

12)

13)

pasBuTHe yMeHHH paboTaTh ¢ yueOHBIM MaTEMAaTHYECKHUM TEKCTOM (2HAJIM3HPOBATh, U3BJIEKAThH
HE00XOMMYIO HH(OPMAIIHIO), TOYHO M TPAMOTHO BBIPaXKaTh CBOU MBICIIH C IPUMEHEHHEM
MaTeMaTHYeCKOH TEPMHUHOIOTUHM U CUMBOJIMKH, IPOBOINTH KiacCcH(pUKaIMK, TOTHYecKie 000CHOBaHUS,
JI0Ka3aTeNnbCTBA MATEMaTHUECKUX YTBEP K ICHUH:

OIlepPUPOBAHME MOHATUSIMU: MHOXECTBO, 3JIEMEHT MHOXECTBA, TIOIMHOXECTBO, MPHHAJICKHOCTB,
HaxOXJICHUE NepecedeHus], 00beTMHEHHsI TOAMHOXECTBA B MPOCTEHIIINX CUTYALIUSIX;

pelleHNe CIOJKETHBIX 3a/1ad pa3HbIX TUTIOB Ha BCE apU(PMETHIECKHE ICHCTBUS

NPUMEHEHHUE Croco0a MOKMCKa PEIIeHNs 33/1a41, B KOTOPOM PACCYKACHUE CTPOUTCS OT YCIOBUS K
TpeOOBaHUIO WIIH OT TPEOOBAHUS K YCIOBHIO;

COCTaBJICHHME IJIaHAa PCHICHU 3aJa4U, BBIACICHUE OTAallOB €€ PCIICHN A, NUHTCPIIPETAlA BIYUCIUTCIbHBIX
pe3yapTaToB 3a4a4H, UCCIEOBAHUE MTOTYYSCHHOT O PeIIeHus 3a/1a4;

HaxO0XAC€HUE MPOLICHTA OT YHuCJjia, YUcCiia 110 MPOUEHTY OT HETO, HAXO0KACHUS MMPOLECHTHOTI'O OTHOIICHHUS
ABYX YHCEJI, HAXO0XACHUS MPOLECHTHOI'O CHUKCHUSI WX IIPOLEHTHOI'O MMOBLIMICHU S BEJIMYNHBI;
peleHne JOrnYecKux 3aay;

pa3BUTHE MPEACTABICHUH O YHCIIE U YHUCIOBBIX CUCTEMAax OT HaTypaJbHbIX 0 ACHCTBUTENIBHBIX YHCEI;
OBJIa[ICHUE HABBIKAMH YCTHBIX, IMCbMEHHBIX, HHCTPYMEHTAJIbHBIX BHIUUCICHHH:

OIepUPOBAaHKE MOHATUAMU: HATYpaJIbHOE, LIETI0e YHUCII0, OOBIKHOBEHHAs APOo0k, IeCATHYHAS JpOOb,
CMEIIaHHOE YHCII0, PAlMOHAIBHOE YHCIIO;

HCIIOJIB30BaHUE CBOMCTBA YHCEI M 3aKOHOB apU(PMETHUECKUX ONEpaliii C YUCIaMU IIPU BHIIOIHEHUH
BBIYMCJICHUH;

UCIIOJIb30BaHHE MPU3HAKOB JEIUMOCTH Ha 2,5,3,9,10 npu BHIMOTHEHUH BBIYUCICHUN U peIleHUH 3a1ad;
BBITIOJIHEHHUE OKPYTJIEHHS YHCET B COOTBETCTBHHU C IIPAaBUIIAMH;

CpaBHEHHE YHCET,;

OBJIaICHHE CHMBOJIBHBIM S3BIKOM aJTreOpbl, IPHEMAaMHU BBITOTHEHHUS TOXKAECTBEHHBIX PeoOpa3oBaHui
BBbIpa)KEHUH, pEIlIeHNs] ypaBHEHUH, CCTEM ypaBHEHUIl; yMEHHsI MOZIEIUPOBAThH peaibHbIE CUTYallud Ha
SI3BIKE aNreOphl, HCCIIeOBATh IIOCTPOSHHbBIE MOJIEIH C UCIIONB30BaHHEM arIapara ajreOpbl,
HMHTEpIPETUPOBATh MONYyIEHHBIN pe3ysIbTaT:

BBITIOJTHEHHE HECTIOKHBIX TPeoOpa30BaHUi ISl BEIYHUCICHHS 3HAUYSHUH YHCIIOBBIX BBIPAKCHUH,
COZIEpKAIMX CTEIIEHN C HATYpaJIbHBIM [IOKa3aTeIeM;

BBINOJTHEHNE HECIIOKHBIX IIPE0Opa30BaHMi LENbIX; PACKPHIBATH CKOOKH, IPUBOANTH MTOJOOHBIE
claraemble, HCIOIb30BaTh (YOPMYIIBI COKPALIEHHOI'O YMHOKEHHS;

pelIcHrE TMHEWHBIX YPaBHEHUMN, YPABHEHUM, CBOAAIIMXCS K JINHEHHBIM, CUCTEM YPaBHEHUM;
OBJIAICHUE CHCTEMOH ()YHKIMOHAJIBHBIX ITIOHATUH, pa3BUTHE YMEHHUS UCIIONb30BaTh ()YHKIIMOHAIBHO-
rpaduyecKue MPEACTABICHNUS VIS PEIICHUS Pa3IMYHbIX MaTEMaTHIECKUX 3aa4, Ul OMHUCAHUS U aHAIN3a
peanbHBIX 3aBUCUMOCTEN:

OIpEEIICHHE TTOJIOKEHUS TOYKH 10 €€ KOOPAWHATAM, KOOPIMHATHI TOUYKH TI0 €€ TI0JIOKEHHUIO Ha
TUTOCKOCTH;

HaXO0XJICHHE 10 rpaduKy 3HAYeHUH (YHKINH, 00JIaCTH ONpeeNeHNs, MHOXKECTBA 3HAUCHN;
MMOCTpOCHME TpaduKa THHEHHON (YHKITHIA,

HCTIONB30BaHUE CBOMCTB JIMHEHHOW (DYHKIMHA U MX TPaQUKOB TP PEIICHAN 3324 U3 APYTUX YICOHBIX
TIPEAMETOB;

OBJIaJICHUE MIPOCTEUIINMH CIIOCOOAMH MTPEACTABICHIUS U aHAIN3a CTATUCTUYECKUX TaHHBIX;
(hopMHpoBaHUE PECTABICHNHA O CTATHCTHYECKNX 3aKOHOMEPHOCTSIX B PEAIbHOM MHPE U O Pa3INIHBIX
crioco0ax MX M3Yy4eHHs, O MIPOCTEHIIINX BEPOATHOCTHBIX MOJIETISIX; PA3BUTHE YMEHHUH M3BIICKATh
nH(popManuio, MPeACTaBICHHYIO B TA0IHMIAX, HA TUarpaMMax, TpauKax, OMUCHBATh U aHAIN3UPOBAThH
MacCCHBBI YHCIIOBBIX JAHHBIX C IIOMOIIBIO TIOIXOMSIINX CTATUCTHYECKUX XapaKTEPHUCTHK:
(hopMHpOBaHUE TPE/ICTABICHUS O CTATUCTUUECKUX XapaKTePHUCTUKA;

pelIeHre NpocTeHmx KOMOMHATOPHBIX 33131,

OTpe/IeIEHNE OCHOBHBIX CTATHCTUYECKMX XapAKTEPUCTHK YHCIOBBIX HA0OOPOB;



YMCEHHE CPAaBHUBATh OCHOBHBIE CTATUCTUYCCKUE XaPAKTEPUCTUKH, ITOJIYYEHHBIC B IIPOLIECCE PELICHUS
MIPUKIIAAHON 3a/1a4M, U3Y4EHHsI PEAJIbHOTO SIBICHUS,

14) pasBuTHE YMEHUI IPUMEHATh H3Y4CHHBIC IOHATHS, PE3YIbTAThI, METOIbI JUIS PEIICHUS 3a1a4
MIPaKTHYECKOT0 XapaKkTepa M 331a4 U3 CMEXHBIX AUCIUILINH C UCTIOIb30BAaHUEM ITPHU HEOOXOJMMOCTH
CIPaBOYHBIX MAaTEPUANIOB, KOMIIBIOTEPA, MOJIB30BAaThCS OLIEHKONW U MPUKUAKOM MPH MPAKTHIECKUX
pacuérax:

OLIEHMBAHUE PE3yIbTATOB BEIYMCICHUHN NPHU PEIICHUH MPAKTUYECKUX 3a/1a4;

BBIIIOJIHCHUE CPABHEHUS YHUCET B PEATIbHBIX CUTYALMAX;

WCIIOJIb30BAHKE YMCIIOBBIX BBHIPKEHHUH NPH PEIICHUH MTPAaKTUYECKHX 3a/1a4 ¥ 33124 U3 IPYTHX YIeOHBIX
IIPEIMETOB;

Aurebpa 8 xiacc
15) ¢opmupoBaHue npecTaBICHHUI O MATEMATHKE KaK O METOJIe IO3HAHUS ICHCTBUTEIIBHOCTH, MO3BOJISIOIIEM
OIKCHIBATH M U3y4aTh PEaIbHBIE ITPOLIECCHI U SIBIICHUS;
OCO3HAaHHWE POJIM MAaTEMaTHKH B pa3BUTUH Poccun u Mupa;
BO3MOKHOCTB IIPUBECTHU IIPUMEPHI U3 OTEYECTBEHHON M BCEMUPHOI HCTOPUH MaTeMaTH4ECKUX OTKPBITHH U
UX aBTOPOB;

16) pasBuTHe yMeHUH paboTaTh C yUeOHBIM MATEMATHUECKHUM TEKCTOM (QHAITU3HUPOBATH, H3BICKAThH
HE00XOMUMYIO HH(POPMAIIHIO), TOYHO ¥ TPAMOTHO BBIPaXKaTh CBOU MBICIIH C IPUMEHEHHEM
MaTeMaTHYeCKOH TEPMHUHOIOTUHM U CUMBOJIMKH, IPOBOINTH KiaccH(pUKaIMK, IOrnYecKie 000CHOBaHUS,
JIOKa3aTeNbCTBA MATEMATHUECKUX YTBEPIKICHUI:

ONCPUPOBAHUC MOHATUAMU: MHOKECTBO, 3JICMCHT MHOKECTBA, IMMOJAMHOKECTBO, MMPUHAITIC)KHOCTD,
HaX0XXACHUE IEPECCUCHUA, O6’bCJII/IHCHI/I$I IIOJAMHO>KECTBA B HpOCTeﬁLHHX CUTYyallusX;

PEUHICHUEC CIOKETHBIX 3a/ia4 pa3HbIX TUIIOB HAa BCC apI/Iq)MeTI/I‘{eCKI/Ie ﬂeﬁCTBI/Iﬂ;

NpUMEHEHHUE Croco0a MOKCKa PelIeHNs 33/1a41, B KOTOPOM PAacCyKIEHUE CTPOUTCSI OT YCIIOBHS K
TpeOOBaHUIO WIIH OT TPEOOBAHUS K YCIOBHIO;

COCTaBJICHHME IJIaHAa PCHICHUA 3aJa4U, BBIACICHUE OTAllOB €€ PCIICHN A, NUHTCPIIPETAlA BIYUCIUTCIbHBIX
pE3yNbTaTOB 3aJauH, UCCIIE0BaHUE TOyYEHHOT O PELICHNUs 3a/1a;

HAaXO0KJCHUE MPOLIEHTa OT YKCIIA, YUCIIA MO MPOLIEHTY OT HEro, HaX0XKACHUsI MPOLIEHTHOr'0 OTHOLLICHUS
JBYX YHCEJ, HAXOXJICHUSI IIPOLIEHTHOI'O0 CHU)KEHHS WJTH [IPOLIEHTHOT' O MOBBIIICHUS BETUYHUHBI;

pellIeHUE JOTHUECKHUX 3a/1a4;

17) pasBuTHE IPEACTABICHHIT O YHCIIE U YUCIOBBIX CHCTEMAX OT HATYPaIbHBIX A0 ICHCTBUTEIBHBIX YHCEI;
OBJIa[ICHUE HABBIKAMH YCTHBIX, TMCbMEHHBIX, HTHCTPYMEHTAJIbHBIX BHIUUCICHHUA:

OIIepUPOBAaHKE MOHATUAMU: HATYpaJIbHOE, LIETI0e YHUCII0, OOBIKHOBEHHAs APpOo0k, NeCATHYHAS JpOOb,
CMEIIaHHOE YHCII0, PAIMOHAIBLHOE YHCII0, UPPALMOHAIBHOE YUCIIO;

HCIIONB30BAaHKE CBOMCTBA YHCEN M 3aKOHOB apU(PMETHUECKUX OIepalyii ¢ YMCIaMHU TIPH BBITOJTHEHUH
BBIYHCIICHUM;

HCTIONB30BaHUE MIPU3HAKOB JAETUMOCTH Ha 2,5,3,9,10 npu BHIOTHEHUH BBIYUCICHUN U pellieHuH 3a1a4;
BBINOJHEHNE OKPYTJICHUsI YHCENl B COOTBETCTBUH C NIPABUIIAMUY;

CpaBHEHHE YHCET,;

OLICHUBaHME 3HaUEHHs KBaJPATHOIO KOPHS U3 MOJIOKHUTEIBLHOIO LIENOro YnCa;

18) oBmazmeHHe CHMBOJIBHBIM SI3BIKOM anreOpsl, IPHEMaMH BBITIONMHEHMS TOKASCTBEHHBIX MpeoGpa3oBaHumit
BBIpa)KCHUH, PELIEHNs YPAaBHEHUI, CUCTEM YPABHEHUI, HEPABEHCTB U CUCTEM HEPABEHCTB; YMEHUS
MOJETMPOBATh PEABHBIE CUTYAIIMN Ha SI3BIKE aNreOpbl, HCCIEA0BaTh OCTPOCHHBIE MOJIEIH C
HCTIONIb30BAHKEM allnapara aareOpbl, MHTEPIPETUPOBATH MOTYyIEHHbIH PE3yIbTaT:

BBINOJTHEHHNE HECIIOKHBIX IIPE0Opa30BaHMil ISl BBIYMCICHUS 3HAUYCHUH YHCIIOBBIX BBIPAKEHUH,
COZEPIKAIMX CTETIEHN C HATYpaJlbHBIM ITOKA3aTeIeM, CTETIEHH C LIEJIBIM OTPUIATEIbHBIM IIOKAa3aTENEM;
BBINOJTHEHHNE HECIIOKHBIX PE0Opa30BaHmil LEMbIX, APOOHO PAIIMOHAIBHBIX BBIPAXKEHUH 1 BHIPAKCHUH C
KBaJPaTHBIMU KOPHSIMH; PACKPBIBATh CKOOKH, MPUBOJUTH TIOI00HBIE ClIaraeMble, HCIOJIb30BATh (POPMYITBI
COKpAIIIEHHOTO YMHOXCHHS;

peleHne IMHEHHBIX 1 KBaIPAaTHBIX YPaBHEHUI M HEPABEHCTB, ypAaBHEHUH M HEPAaBCHCTB, CBOASAIINXCS K
JIMHEHHBIM WJIM KBAaJPaTHBIM, CHCTEM ypaBHEHUI U HEPABEHCTB , H300pa)keHNE PEIICHNH HEPABEHCTB U UX
CUCTEM Ha YUCIIOBOW MPSIMO;

19) oBnamenue cucTeMoi (HYHKIHOHATBHBIX [TOHSATHI, Pa3BUTHE YMEHHS HCIIONB30BaTh (DYHKIIMOHAIBHO-
rpaduyecKue MPeACTaBICHNUS [UIS PEIICHNS Pa3IMIHbIX MATEMAaTHUECKUX 3a7ad, JUIsl ONMCAHUS U aHAJIN3a
peanbHBIX 3aBUCUMOCTEN:

OTPE/ICIICHHE TTOJIOKEHNS TOUKH I10 €€ KOOPAWHATAM, KOOPIAMHATHI TOYKH TI0 €€ TIOJIOKECHHUIO Ha
TUTOCKOCTH;

HaXO0XJIeHHE 110 TpadKy 3HaUeHUH (YHKINH, 00JIaCTH ONpeIeNIeHNs, MHOXKECTBA 3HAUCHNH, Hylei
(yHKIMH, TPOMEXYTKOB BO3PACTAHMUS U YOBIBAaHHS, HANOOJBINETO 1 HAMMEHBIIEr 0 3HAYCHHS ()yHKIUH;
MOCTpOeHME TpaduKa JMHEHHON W KBaAPATUIHOHN (DYHKIIHI;

WCTIONIb30BAHNE CBOMCTB JIMHEHHON M KBaApAaTHIHON (QYHKIMI M UX Tpa(h)UKOB IPH PELICHHUN 33124 U3
JpYrux y4eOHBIX IPEIMETOB;



20)

21)

22)

OBJIaJICHUE MIPOCTEUIINMH CIIOCOOAMU MTPEACTABIICHUS U aHAJIN3a CTATUCTUIECKUX JTAHHBIX;
(hopMupOBaHUE NPENICTABICHUHA O CTATHCTHYECKNX 3aKOHOMEPHOCTSIX B PEalbHOM MHPE U O PA3IIMYHBIX
crioco0ax MX M3Y4eHHs, O IPOCTEHIIINX BEPOSTHOCTHBIX MOJIETISIX; Pa3BUTHE YMEHHUH M3BIICKATh
nH(popManuio, MPeACTaBICHHYIO B TA0IHMIAX, HA TUarpaMMax, rpaiKax, OIUCHIBATh U aHAIN3UPOBAThH
MACCHUBBI YACJIOBBIX JaHHBIX C [IOMOUIbIO IOAXOASAIINX CTATUCTUYECKUX XAPAaKTEPUCTHK, UCIIOIb30BATh
IIOHMMAaHKE BEPOSITHOCTHBIX CBOMCTB OKPYKAIOIIKX SIBICHUH IIPH NPUHATHUN PEIIECHUI;

(hopMupOBaHUE TPENICTABICHHUS O CTATUCTUUECKUX XapaKTEPUCTUKAX, BEPOSITHOCTH CITy4aliHOTO COOBITHS;
peleHre NpoCTeHMX KOMOMHATOPHBIX 33/1aY;

onpeieNieHle OCHOBHBIX CTATUCTUYECKUX XapaKTEPUCTHK YHCIOBBIX HAOOPOB;

OlLICHUBAHUE U BBIYHCIICHUE BEPOSITHOCTH COOBITUS B IPOCTEHIINX CITydasiX;

HaJIMYMe MPEICTABIICHUS O POJIU MPAKTUUECKH JOCTOBEPHBIX W MAJIOBEPOSITHBIX COOBITHH, O POJIM 3aKOHA
OOJIBILINX YUCENT B MAaCCOBBIX SBJICHUSIX;

YMEHHE CPaBHUBATb OCHOBHBIE CTATUCTUYECKUE XAPAKTEPUCTUKHY, IIOJIyYEHHBIE B IIPOLIECCE PELLCHUS
NPUKJIaJHON 3aau, U3y4EHHs PEaTbHOIO SIBJICHUS;

pa3BUTHE YMEHHUI NIPUMEHATh N3ydEHHbIE MOHATHUS, PE3yAbTaThl, METOABI JUIsl pellieHUs 3aa4
NPaKTHYECKOr0 XapakTepa 1 3a/iad U3 CMEeXHBIX JTUCHUILIMH C UCTIONB30BaHUEM MPH HEOOXOUMOCTH
CTIPaBOYHBIX MaTEPUAJIOB, KOMIIBIOTEPA, MOJIB30BAThCS OLIEHKON U MPUKUAKOMN MPH MPAKTUIECKUX
pacuérax:

pacrno3HaBaHHe BEPHBIX 1 HEBEPHBIX BBICKA3bIBAHNUM;

OLIEHMBAHUE Pe3yJIbTaTOB BRIYMCICHUH NP pEIICHUH MPAKTUYECKUX 3a/1ad;

BBINIOJTHEHUE CPABHEHMSI UUCEIT B PEAJIbHBIX CUTYalLlUsX;

UCIIOJIb30BaHKE YHMCIIOBBIX BBIPAKEHUH MIPU PEIICHUH NPAKTHYECKUX 3a]1ay U 3a/1a4 U3 JPYTuX y4eOHBIX
IIPEIMETOB;

pelleHre NPaKTHYECKUX 3aJ1a4 ¢ IPUMEHEHHEM MPOCTEHIIMX CBOWCTB (Uryp;

BBITIOJIHEHHE MTPOCTEHIITNX IOCTPOCHUH U M3MEPEHHH Ha MECTHOCTH, HEOOXOUMBIX B PEaIbHOW JKNU3HH;
Anrebpa 9 kmacc

(hopMupoBaHUe NPENICTABICHUH O MaTEMaTHKe KaK O METOJIe TO3HAHMUS ISHCTBUTENLHOCTH, ITO3BOJISIOIIEM
OIMCBIBATh M U3y4aTh PEAIIbHBIE IIPOLIECCHI U SBJICHUS;

OCO3HAHHUE POJIM MAaTEMaTHKH B pa3BUTuM Poccun u mupa;
BO3MOKHOCTb NIPUBECTHU MIPHUMEPBI U3 OTEUECTBEHHON U BCEMUPHOI HCTOPUM MaTEMAaTUUYECKUX OTKPBITHI U
HX aBTOPOB;

23)

24)

25)

pasBuTHe yMeHUH paboTaTh ¢ yueOHbIM MaTEeMaTHYECKHM TEKCTOM (2HAJIM3HPOBATh, U3BJIEKATH
HEO0XOMUMYIO HH(OPMAIIHIO), TOYHO ¥ IPAMOTHO BBIPAXKATh CBOU MBICIIH C IIPUMEHEHHEM
MaTeMaTUYeCKOi TEPMHUHOJIOTUHM U CUMBOJIMKH, IPOBOANTH KiacCH(pUKaIMu, TIOTHYecKie 000CHOBaHUS,
JIOKa3aTeNnbCTBA MATEMAaTHYECKUX YTBEPIKICHUA:

OIlepUPOBAHHE MTOHATHSIMH: MHOXKECTBO, 3JIEMEHT MHOXECTBA, TIOIMHOXKECTBO, TIPHHAICKHOCTB,
HaXOXJICHHE MepecedeHus], 00bEANHEHUS TOJJMHOKECTBA B POCTEUIIINX CUTYAIHSX;
pelleHNe CIOXKETHBIX 3aJ1a4 pa3HbIX TUTIOB Ha BCE apU(PMETHIECKHE ICHCTBUSL,
MIpUMEHEHHE CTIoco0a MOKCKa PEUIeHuUs 3a4a4H, B KOTOPOM PACCyXKIECHHE CTPOUTCS OT YCIOBHUS K
TpeOOBaHUIO WK OT TPEOOBAHUS K YCIOBHIO;

COCTaBJICHHE TUIaHA PEIICHUS 3aa4H, BBICIICHHUE 3TAllOB €€ PEeIIeHHs], HHTEPIPETAIUS BRIUHCIUTEIbHBIX
pe3yabTaToB 3a/1a4H, UCCIEOBAHUE MTOTYUCHHOT O PEIICHHS 3a/1a;

HaXOXKJEHHE TPOLIEHTA OT YHCIIA, YHCIA MO MPOLEHTY OT HET'0, HAXOXICHHS MMPOICHTHOTO OTHOIIICHHUS
JIBYX YHCEJ, HAXO)KICHUS MPOLEHTHOTO CHIKSHHS WIIM TIPOLIEHTHOT O TIOBBIIIICHUS BEINIUHBL,
pelIeHne JOrnIecKux 3a1adg;
pa3BUTHE TPEACTABICHUN O YHCIIE€ ¥ YUCIOBBIX CHCTEMaX OT HATYPAIBHBIX 10 JCHCTBUTEIBHBIX YHCEIT;
OBJIa/ICHNE HABBIKAMH YCTHBIX, IICEMEHHBIX, HHCTPYMEHTAIBHBIX BHIYHCICHHIHA:

OIlepUPOBaHME MMOHATHSIMHU: HATYpallbHOE, LIEJI0e YHCI0, OOBIKHOBEHHAS IPO0b, AeCATHIHAS IPOOH,
CMeIIaHHOE YHCIIO0, PAIOHATIBHOE YUCIIO, HPPAIIMOHATIHHOE YHUCIIO;

HCTIONB30BaHUE CBOMCTBA YHCEI U 3aKOHOB apH(PMETHUECKIX OIEPaIliii ¢ YACIIaMHU TIPU BBITTOTHEHIH
BBIYHCIICHUI;

HCTIONB30BaHUE MTPU3HAKOB JACTUMOCTH Ha 2,5,3,9,10 npu BEINOIHEHNH BRIYHCIICHIH U PEIICHUH 3a/1a4;
BEITIOTHEHHNE OKPYTIICHUS YHCEIl B COOTBETCTBHH C IIPABIIIAMU;

CpaBHEHHE YHCEIT;

OLICHMBAHWE 3HAYCHUS KBAIPATHOTO KOPHSI U3 MTOJIOKUTEIHHOTO IIEJIOT0 YUCTIA;

OBIIaICHIE CHMBOJIBHBIM SI3BIKOM alTeOphI, MPUEMaMHU BHITOTHEHHUS TOX/ICCTBEHHBIX TPeoOpa30BaHUi
BBIpa)XKCHUH, pELIEHNUS YPaBHEHUI, CUCTEM YPABHEHUI, HEPABEHCTB U CUCTEM HEPABEHCTB; YMEHUS
MOJICIIUPOBATH PeabHBIC CUTYAINH Ha SI3BIKE alNreOphl, HCCIEA0BATh MTOCTPOCHHBIC MOJIEITH C
WCTIOB30BaHUEM alapaTa anreOpbl, HHTEPIPETHPOBATH MOTYICHHBIA PEe3YIIbTaT:

BEITIOJTHEHHE HECTIOKHBIX MTPeoOpa30BaHuUil U BEIYNCICHHS 3HAUYCHAH YNCITOBBIX BEIPAKCHUH,
COJICPIKAIINX CTEIICHH C HaTypaJbHBIM TIOKA3aTeNIeM, CTEIICHH C IIEBIM OTPHUIIATEIEHBIM MTOKa3aTeneM;



26)

27)

28)

BBINOJTHEHHNE HECIIOXKHBIX TIPE00pa30BaHMi IENIbIX, APOOHO PAIIMOHAIBHBIX BBIPAKEHUH U BBIPAXKEHHH C
KBaJJpaTHBIMHU KOPHSIMH; PACKPBIBATh CKOOKH, ITPUBOJUTH TI0I00HBIE CllaraeMble, MCIOJIb30BATh (POPMYITEI
COKpAILIEHHOT'O YMHOXEHUS;

pelleHre TMHENHBIX U KBAaJpaTHBIX YPaBHEHUN U HEPABEHCTB, YpaBHEHUH U HEPABEHCTB, CBOIAIIMXCS K
JIMHEHHBIM WJIM KBaJPaTHBIM, CUCTEM ypaBHEHHH M HEPABEHCTB , N300pakeHNE PEIICHNI HEPaBEHCTB U HX
CHCTEM Ha YHCIOBOU IPMOH;

OBJIaJICHUE CUCTEMON (DYHKIMOHAJIBHBIX ITOHATHH, Pa3BUTHE YMEHUS UCIOJIB30BAaTh (PYHKIIMOHAILHO-
rpaguyecKue MpeCTaBICHUS IS PEIeHHUs] Pa3InYHbIX MAaTeMaTHYECKUX 3a7ad, JJIsl ONMCAHMS U aHaJIn3a
peaJIbHBIX 3aBUCUMOCTEMH:

OIlpeieNIeHNe MOJI0XKEHN TOUKH 10 €€ KOOpAMHATaM, KOOPAUHATHI TOUKHU IO €€ MOJIOKEHUIO Ha
TIIIOCKOCTH;

HaXOXJIeHHE T10 TpauKy 3HaYeHUH (YHKIMH, 00JIACTH ONpeeNICHNs, MHOYKECTBA 3HAUEHUH, HyJeH
(yHKIMH, TPOMEKYTKOB 3HAKOIIOCTOSIHCTBA, IIPOMEKYTKOB BO3pACTaHUs M yOBIBaHUsI, HAMOOJBILETrO U
HaMMEHBIIEro 3Ha4eHus (QyHKIHH;

HOCTpOoeHUe rpadrKa JMHEHHON U KBAAPATUIHOMN (DYHKIUIA;

olnepupoBaHHe Ha 0a30BOM YPOBHE MOHITHUSMHU: MOCIIEI0BATENLHOCTD, apu(MeTHIecKas Iporpeccusl,
reoMeTpHUecKasi IpOrpeccus;

UCIIOIb30BaHKUE CBOMCTB JIMHEHHOW M KBaJpaTUYHON (PYHKIMI 1 MX rpaMKOB IPH PEICHUH 3a/1a4 13
JpYrux y4eOHBIX TPEIMETOB;

OBJIaJICHUE MTPOCTEUIIMMH CIIOCOOAMU MPEACTABIICHUS U aHAJIN3a CTATUCTUYECKUX JIAHHBIX;
(bOpMI/IpOBaHI/IC HpellCTaBHCHI/Iﬁ O CTATUCTUYCCKUX 3aKOHOMEPHOCTAX B p€aJIbHOM MUPE U O PA3JINYHBIX
crocobax UX M3Y4eHHs!, O MPOCTEHIINX BEPOSTHOCTHBIX MOJIENISIX; Pa3BUTHE YMEHHUN H3BIIEKATh
uH(OpMaLUIO, NPEICTaBICHHYIO B TaOIMIAaX, HA qUarpaMMmax, rpaukax, ONUChIBATh U aHATU3UPOBATH
MAaCCHBBI YMCJIOBBIX JAaHHBIX C ITOMOIIBIO MOAXOAAIINX CTATUCTHICCKUX XapaKTCPUCTUK, HUCII0JIb30BATh
IIOHMMAHHUE BEPOSTHOCTHBIX CBOMCTB OKPYKAOLUX SIBJICHUI IIPYU IPUHITHN PELLEHUI;

(hopMupOBaHUE NPENICTABICHHUS O CTATUCTUUECKUX XapaKTEPUCTUKAX, BEPOSITHOCTH CITY4aliHOTO COOBITHS;
peleHre NpoCTenIMX KOMOMHATOPHBIX 33134,

onpeJeseHle OCHOBHBIX CTATHCTHYECKHX XapaKTEPUCTUK YUCIOBBIX HAOOPOB;

OLICHMBAHHE U BBIYHCIICHUE BEPOSTHOCTU COOBITHS B IPOCTEHINNX CITydasx;

HaJIMYKe NPECTaBICHHs O POJIH MPAKTHYECKU TOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITHI, O POIIH 3aKOHA
0O0JIBLINX YHCENl B MACCOBBIX SIBJICHHSAX;

YMEHHE CPaBHUBATh OCHOBHBIE CTATHCTHUYECKNE XapaKTEPUCTHUKH, NOTYYEHHbIE B IIPOLIECCE PELICHUS
NPUKJIAAHON 3a/1a4H1, U3y4EHHs PEAIbHOTO SBIICHUS;

pa3BUTHE YMEHUI NIPUMEHATh U3YUEHHBIC TIOHATHS, PE3yAbTaThl, METO/bI JUIsl PEIICHHS 3312
MPaKTUYIECKOr0 XapaKTepa U 3a/iad U3 CMEXKHBIX JUCLUIUIMH C UCIIOIb30BaHUEM ITPU HEOOXOIMMOCTH
CIIPaBOYHBIX MAaTEpUANIOB, KOMIIBIOTEPA, TOIb30BATHCS OLIEHKON M MPUKUAKOW IPH IIPAKTHUECKUX
pacuérax:

pacIio3HaBaHUE BEPHBIX U HEBEPHBIX BBICKa3bIBAaHUI;

OLICHUBAHUE PE3YJIbTATOB BBIUUCICHUH IPU PELICHHH NPAaKTUIECKUX 3a71ad;

BBINOJTHEHHE CPABHEHHS YHCEIT B PEATbHBIX CUTYAIHUAX;

HCTIONIb30BAaHNE YHCIIOBBIX BBIPAKEHUH NIPH PEIICHNH MIPAKTUUECKUX 3a/ay U 331a4 U3 JIPYyrux ydeOHbIX
IIPEAMETOB;

peleHne NpakTHYECKUX 3aa4 ¢ IPIMEHEHUEM MPOCTEHIINX CBOWCTB (uUryp;

BEITIOJTHEHHE TIPOCTEHIIINX TIOCTPOSHUH U M3MEPEHUI Ha MECTHOCTH, HEOOXOMMEBIX B PEATbHON KU3HM;

Conep:xanue Kypca aaredopsl B 7 — 9 kiiacce

OBnaeHre OCHOBAMU MPOEKTHOM, ITPOEKTHO- HCCIIEIOBATENBCKOM JEATEIBHOCTH B

W3Y4eHUH  anreOper;

DopMHpOBaHHE HABBIKOB paOOTHI ¢ HHPOPMAIIHEIH;

(opMupoBaHue M pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH HCTIONb30BAHUS
nH(pOpManOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH (BBITOTHEHHE NPE3CHTAINH,

odopmIIeHHEe TIPOEKTOB | T.1I.);

@dopmupoBaHKE HABBIKA CMBICTIOBOTO YTEHHS IIPH PEIICHUHN 3aJ1ad, J0Ka3aTeIbCTBE TEOPEM H T.JI.
Yucna
PanmuoHajbHBIE YHCIIA

MHOXeECTBO palMoOHANBHBIX 4uces. CpaBHEHHE PANMOHATNBHBIX dHcel. JlefcTBHA C parroOHANBHBIMH YHCIAMH.
Tlpeocmasnenue payuonanbHo2o wucia 0ecamuiHou 0poobio.

HppanmnonanbHbie Yncia

[NonsiTne mppammoHansHOro yucna. Pacro3HaBaHne MppaloHANbHBIX ncel. [IpuMepsl JoKa3aTenseTB B anreope.

WppauuonansHocts uncnay 2 . Ilpumenenne B reomerpui. Cpashenie uppayuoHanbibix  uucen. Muoscecmso
OelicmeumenbHuIX Yucel.
ToxpecTBeHHbIC IPe00pa3oBaHUs



YmncnoBbie U OyKBeHHBbIC BbIPAKCHHSA

Beipakenue ¢ nepemeHHoH. 3HaueHHe BhIpaxkeHHs. [1o/icTaHOBKa BRIp@KEHHH BMECTO MEpEMEHHBIX.

Lenbie BeIpaKeHUs

CrernieHb ¢ HaTYpaJIbHBIM TTOKa3aTteneM U e€ cBoiicTBa. [IpeoOpazoBaHust BEIpayKEHHUH, COlEp KaINX CTEIEHH C
HaTypaJIbHBIM ITOKa3aTeJIeM.

OnHoueH, MHOTOWIEH. [IecTBUS ¢ OJJHOWIEHAMH 1 MHOTOWJICHaMH (CJIOKEHHE, BRIYUTAHHE, YMHOXXCHHE).
DopMyIbl COKpamEHHOTO YMHOXKEHUS: Pa3HOCTh KBapaToOB, KBapaT CyMMBI U pa3HOCTH. Pa3iokeHrne MHOTOuIeHa
Ha MHOXXHTEJIHM: BEIHECEHHE OOIIET0 MHOXHTEIIS 33 CKOOKH, 2pYNNUPOBKA, NPUMEHEHUE POPMYJI COKPAUYEHHO20
ymuoocenus. Keaopamuwii mpéxunen, pasnoxcenue keaopammo20 mpéxuaena Ha MHOJICUMENU.
JApodHo-panuoHaibHbIEe BHIPAKEHUS

CrernieHb ¢ nenbsiM nokaszareneM. [Ipeobpa3oBanne qpoOHO-TUHEHHBIX BRIPAKEHHUN: CIOKEHNE, YMHOKEHHE,
nenenue. Aneebpauyeckas 0pods . [Jonycmumvie 3HaueHus nepemeHHbix 8 OpoOHO-PaAYUOHATILHBIX 8bIPAICEHUSIX.
Coxpawenue aneebpauueckux opooeil. Ilpusedenue anecebpaureckux opobei k obuemy sHamenamenro. Jleticmeus ¢
anzebpauyeckumu OpooaMU.: CIOHCEHUe, BbIUUMANUe, YMHOXCEHUe, OeNleHue, 8036€0eHUe 8 CINENeHtb.
Ilpeobpazosanue gvipadiceHutl, coOeprHcaumjux 3HaK MOOYIA.

KBaapaTtHbie KopHHU

Apudmernuecknii KBapaTHbIA KopeHb. [IpeoOpa3oBaHue BhIpaKEHHH, COIEPIKAINX KBaIpaTHbIE KOPHU:
YMHOKEHHE, JIeIeHHE, BHIHECEHHE MHOXKUTEIS U3-TI0]1 3HaKa KOPHSI, GHECEHUe MHOICUMESL NOO 3HAK KOPHSL.
YpaBHeHHS U HEPAaBEeHCTBA

PaBencTBa

Yucnooe paBeHcTBO. CBOICTBA YKMCIIOBBIX paBEHCTB. PaBEHCTBO ¢ MIepeMeHHOM.

YpaBHenus

[oHsTHE ypaBHEHUS U KOPHSA ypaBHEHUs. [Ipedcmasnenue o pagrnocunvrocmu ypasuenui. Obnacmo onpedenerus
ypasuenus (061acms OONYCIMUMBIX 3HAYEHU NEPEMEHHOL).

JInHeiiHOe ypaBHEeHNe M er0 KOPHHU

Pemenue nuHeHHBIX ypaBHEHUH. Jlunelinoe ypasHenue ¢ napamempom. Koauuecmeo kopheil 1unetino2o ypasHeHusl.
Pewenue nunetinwix ypagnenutl ¢ napamempom.

KBanpaTHoe ypaBHeHHe U €r0 KOPHU

KBanpartusle ypaBHeHus. Henonnsle kBapaTHble ypaBHEHUs. JIUCKPUMHUHAHT KBaIpaTHOro ypaBHeHUs. DopmMyita
KOpHeil KBaJpaTHOro ypaBHeHus. Teopema Buema. Teopema, obpamnas meopeme Buema. Perienue KBaapaTHBIX
ypaBHEHHI : HCIIOJIb30BaHUE ()OPMYIIBI I HAXOXKICHUA KOPHEH, epadpuyeckuti Memoo peuieHus, pasioxceHue Ha
MHOMCUmeNU, N00OOp KopHell ¢ UChob308anuem meopemvl Buema. Konuuecmso xopreii keéadpamnozo ypagHenus 6
3a8ucumocmu om e2o ouckpumunauma. buxeaopammvie ypasnenus. Ypasnenus, c800umMbvle K IUHEUHbIM U
KeaopamHuim. Keaopammuvie ypasnenus ¢ napamempom.

Jlpo0HO-pannoHA/IbHbIC YPABHEHHSI

Pemenune nmpocredninx 1poOHO-THHEHHBIX YpaBHEHUN. Pewenue OpoOHO-payoHaIbHbIX YPAGHEHUIL.

Memoowl pewienusi ypasHenuii: Memoovl pasHOCUTbHBIX NPe0dPA308aHULL, MEMOO 3aMEHbl NEPEMEHHOL,
epaghuneckuil memoo. Hcnonvzosanue c6oucma GyHKyull npu peuienuu YpasHeHull.

Ipocmertiwiue uppayuonanvhvie ypasHeHus uoa / f (X) =a, \/f (X) = \/g (X) .

Ypaenenus suoa x"=a .Ypasnenus 6 yenvix uucaax.

Cucrembl ypaBHeHMId

VYpaBHEHHE C ABYMsI lIepeMEHHBIMH. JIMHEHOE ypaBHEHNE ¢ ABYMS IIEPEMEHHBIMU. [IpAamas kak epaguyeckast
unmepnpemayus IUHEUH020 YPaeHeHUsl C 08YMs NepeMEeHHbIMU.

[lonsiTve cucTemMbl ypaBHEHUH. PelieHne cucreMbl ypaBHEHUH.

MerTo/p! peleHus] CUCTEM JIMHEHHBIX YPaBHEHHH C ABYMSI IEPEMEHHBIMU: epaguueckuti Memoo, Memoo CloiCeHUs,
METO/I TTOJICTAHOBKH.

Cucmembl TUHEUHBIX YPABHEHUL C NAPAMEMPOM.

HepagencTBa

Uncnoeie HepaBeHcTBa. CBOICTBa YMCIOBBIX HepaBeHCTB. [IpoBepka cpaBeyTMBOCTH HEPABEHCTB MPH 33JaHHBIX
3HAYEHUAX NICPEMEHHBIX.

Hepagenctso ¢ nmepemennoit. CTporue U HecTporue HepaBeHCTBa. Obacms onpedenienus Hepasencmea (obnacmo
00nyCmuMbIX 3HAYEHUll NepeMeHHO).

Pemenne nuHENHBIX HEPABEHCTB.

Ksaopamnoe nepasencmeo u eco pewenus. Pewenue k6aopamuuix HepageHcms. UCNONb308AHUE CEOUCE U
epagura keadpamuunol yHKyul, Memoo UHMeP8AI08. 3anucs peuierus K8aopamHo20 HePABEeHCMEAA.

Pewenue yenvix u OpobHO-payuoHanIbHbIX HEPABEHCME MEMOOOM UHMEPBALOS.

CucreMbl HepaBeHCTB

CucreMbl HEpaBEHCTB € O/THOW MIepeMeHHOH. Perrenne cucreM HepaBEeHCTB C OJJHOW MIEPEMEHHON: JIMHEHHBIX,
K6aopamuuix. V1300paxkeHne peleHns: CHCTEMbI HEPABEHCTB HA YHCIOBON MPSIMOM. 3aITiCh PEIIeHUs] CHCTEMBbI
HEpaBEeHCTB.

DyHKINU




Ilonsitne pyHxkumun

JlekapToBbI KOOPMHATHI Ha IIOCKOCTH. POpMUpOBaHIe PEICTABIEHUH O METapeIMETHOM TTOHSITHH
«xoopauHaTb». CriocoOb! 3a1aHus GYHKINI: aHATUTHYECKHUH, Tpaduaeckuii, TabmmyHbId. ['paduk GyHKIMN.
[Tpumeps! QyHKIUH, MOITYdaeMBIX B MIPOLIECCE UCCIIEIOBAHMSI PA3IIMUHBIX PeasTbHBIX MPOIIECCOB U PEIICHHUS 3a/1a4.
3HavyeHne QyHKIHM B Touke. CBoOMCTBA QYHKIHMIL: 00JIACTh OMpe/ieNIeHHs], MHOXKECTBO 3HAYCHUM, HYJIIH,
MIPOMEXYTKU 3HAKOIIOCTOSIHCTBA, YEMHOCHb/HeUEMHOCHb, TIPOMEKYTKH BO3pACTaHUs M yOBIBaHMS, HAHOOIbIIIEe 1
HauMeHblIee 3HaYeHus. MccnenoBanue GyHKImK 110 €€ rpaduky.

Ilpeocmasnenue 06 acumnmomax.

Henpepvienocms ¢hynkyuu. Kycouno 3aoannvie QyHKyuu.

Jluneiinas pyHxkoms

CaoticTBa M rpad¥K JHHEHHON QYHKIMH. YTI0BOH K03 PUIMEHT IpsMOit. Pacrionoxkenne rpaduka THHEHHON
(YHKIIUY B 3aBUCHUMOCTH OT €€ YIIIOBOr0o K03 GHUIMEHTa B CBOOOTHOTO WieHa. HaxoodicoeHue koapduyuenmos
JUHEUHOU QYHKYUU N0 3A0AHHBIM YCI08UAM. HPOXOHCOCHUE NPAMOIL Yepe3 08e MOYKU C 3a0AHHbIMU
KOOPOUHAMAMU, NPOXOAHCOEHUe NPAMOIL Yepe3 OaHHYI0 MOUKY U NAPATNENbHOU OAHHOU NPAMOU.

KBagpatnunas ¢pyHxknus

CaoiicTBa u rpaduk kBagpaTuuHoi GyHKIMK (mapadona). [locmpoenue epapura keadpamuurol QyHKYyuu no
moukam. HaxoxaeHue HyJIel KBaqpaTUIHON () YHKIIUHU, MHOHMCECMBA 3HAUCHUL, NPOMENCYMKO8
3HAKONOCMOSHCNGA, NPOMEIICYIMKOE MOHOMOHHOCMU.

Oo0paTHasi NPONOPUMOHAIBHOCTH

K k
Caoiictea pynxumu Y = — YV = —. T'unepGona.
X x

T'pagpuxu pynxuuii. Ipeobpazosanue epaguxa gynxyuu Y = T (X) ona nocmpoenus zpagpuxos pynxyuii suoa
y=af (kx+b)+c.

I'pagpuxu ghyniyuii y:a+L, y:\/;, y:%/?, y=|x|.

X+Db
Ioc/ieoBaTeILHOCTH M MIPOIPECCHH
UYucnosas nocienoBaTeabHOCTh. [IpUMepBI UMCIIOBBIX MOCIIEN0BATEILHOCTENH. beCKOHEUHBIE OCIE0BATEIEHOCTH.
Apudmernueckas nporpeccust u e€ ceoiicta. ['eomerpudeckas nporpeccusi. Popmyna obwezo uiena u cymmol N
nepevix UieHo8 apugmemuyeckoll u ceomempuyeckou npoepeccuil. Cxo0audasacs 2eomempuieckas npospeccus.
Pemienue TeKCTOBBIX 3a1a4
3asaum Ha Bce apudpMeTHUecKHe JeiicTBUS
Pemenne TeKCTOBBIX 3aa4 apuMeTHdeckuM crocodoM. Mcnonb3oBanue TabiuL, cxeM, YepTekel, Ipyrux
CpPEICTB NPEACTABICHUS JaHHBIX P PEIICHUH 331a4H.
3agaum Ha IBH:KeHUe, pa0oTy U MOKYNKH
AHanu3 BO3MOXHBIX CHTYallii B3aHMHOI'O PACIIONOKEHUS 00BbEKTOB MPH UX JIBIKEHHH, COOTHOIICHUS 00BbEMOB
BBINOJHSAEMBIX Pa0OT IIPH COBMECTHOM padoTe.
3aauM HA YACTH, 101U, IPOLEHTHI
Pemenue 3a1a4 Ha HAXOXKAEGHNE YACTH YHCIIA U YHCIIA 110 €r0 YacTH. PemeHne 3aa4 Ha IPOLIEHTH U 0NN,
[IpumeHeHne nmponopuuii Npy PeLICHUH 3a1a4.
Jlornyeckue 3aga4n
Pemenne nornueckux 3amad. Peuienue 102uieckux 3a0ay ¢ NOMOwbIo epagos, madauy.
OcHOBHBIE METOIbI PellleHNsI TEKCTOBBIX 3aa4: apu(METHUECKHIA, adreOpanveckuii, mepedop BapHaHTOB.
Ilepsuunsie npedcmasnenus o Opyaux Memooax peuenus 3a0ay (ceomempuieckue u epaguyeckue memoosl).
CTaTHCTHKA U TEOPHsI BEPOSTHOCTEH
CratucTuka
TabmuyHoe 1 rpadudecKoe NpecTaBlIeHIe JaHHBIX, CTOJI0YAThIe U KPyroBble THarpaMMbl, TpaduKu, IPUMEHEHUE
JMarpamMM ¥ rpaMKoB IUIs ONMCAHKS 3aBHCHMOCTEH pealbHBIX BENIMYHH, U3BJIeUeHHe HH(OPMAIMU U3 TaOJIHII,
auarpamMm U rpadukoB. OmicaTenbHbIe CTATHCTHYSCKUE TOKA3aTeNN YUCIOBBIX HAaOOPOB: CpeHee
apudMeTHIecKoe, Meduarna, HanboJbIlee 1 HaNMEHbIIIee 3HaYeHU. Mephl paccerBaHus: pa3Max, ducnepcus u
CMaHoOapmHoe OMKIOHEHUe.
Ciry4aiiHast '3MEHUMBOCTD. VI3MEHUMBOCTE NIpU H3MEPEHMSX. Peuwiaroujue npasuia. 3aKOHOMePHOCTIU &
UBMEHUUBLIX BETUYUHAX.
Cayuaiinble coObITHS
CrnydaifHble ONBITHI (IKCIIEPUMEHTHI), SIIEMEHTAPHEIE CITydaifHbIe COOBITHS (MCXOBI). BeposSTHOCTH 37IeMEHTapHBIX
coObITril. COOBITHS B CITy9alHBIX SKCIEPHMEHTaX U OJIarONpHATCTBYIOMINE dIeMEeHTapHble coObIThs. BepostHocTH
CITy4alHBIX COOBITHH. ONBITH C PABHOBO3MO)KHBIMH 3JIEMEHTAPHBIMH COOBITHAME. Kitaccnueckne BeposITHOCTHBIC
OITBITHI C UCTIONIb30BAHUEM MOHET, KyOMKOB. [Ipedcmasienue coobimuii ¢ NOMOwbio Ouazpamm
Diinepa.Ilpomusononodichuvle cobbimus, odveounenue u nepecevenue coovimuil. Ilpasuno ciodicenus
sepoamnocmeil. Cnyuatinsiil sbioop.Ilpedcmasnenue sxcnepumenma 6 suoe oepesa. Hezasucumvle codvimus.
Yunoorcenue eepossmrocmeii Hezasucumuix cobvimuil. Ilocnedosamenvhvle He3a8UCUMbIE UCTLIMAHUSL.
[IpencraBnenue o HE3aBUCUMBIX COOBITHAX B KH3HU.



Inemenmol KOMOUHAMOPUKU
Ipasuno ymnooicenus, nepecmanogku, paxmopuan yucaa. Couemanus u yucio covemanuil. Popmyna wucia
couemanuil. Tpeyeonvnuk Iackans. Onvimel ¢ OOTLUUM YUCTOM PABHOBOZMOICHBIX INEMEHMAPHBIX COOLIMUIL.
Buiuucnenue eepossmrocmeti 8 onvimax ¢ npumerenuem Komounamopuvix gopmyn. Ucnoimanus beprynu. Ycenex u
Heyoaua. Beposimuocmu cobvimuii 6 cepuu ucnvimarnuti Beprynu.

Cnyuaiinbie genuyunsl

3naxomcmeo co cryuauHbIMU 8EUYUHAMY HA NPUMEPAX KOHEUHBIX OUCKPEMHBIX CIYYAUHBIX BETUUUH.
Pacnpeoenenue sepossmuocmeit. Mamemamuueckoe odxcudanue. Ceoticmea Mamemamuiecko20 0HCUOAHUSL.
Tonamue o 3axone bonvuiux yucen. Mzmepenue geposimuocmen. Ilpumenenue 3akoHa OOTLUUX YUCET 8 COYUOTOSUL,
CMpaxoeanuil, 8 30pasooxpanenul, obecneuenuy 6e30nacHOCMU HACENCHUS 8 YPe3BbIYATIHbIX CUMYAYUSIX.
HcTopusi MaTeMaTUKH

Bosnuxnosenue mamemamuxu kax nayku, smanvl eé€ pazeumus. OcnosHble pazdenvt mamemamuxu. Boioaowuecs
MaAmemMamuKy u ux 6K1ao0 8 pazgumue HayKu.
beckoneunocmo mnooicecmea npocmoix uucen. HYucaa u onunvt ompesros. Payuonanvuvie uucna. Ilompebnocms 6
uppayuonanvusix yucaax. Llxona Iugazopa

3apooicoenue ancebpol 6 nedpax apugpmemuru. An-Xopezmu. Poocoenue 6yxkeennon cumeonuxu. I1. @epma, D.
Buem, P. /lexapm. Hcmopus éonpoca o Haxoxcoenuu Qopmy KOpHel areedpauieckux ypasHeHull cmenexetl,
oonvwux uemoipéx. H. Tapmanws, [oc. Kapoano, HX. A6enw, 2. anya.
Tosienenue memooda Koopouram, n0O3601510UE20 NEPEBOOUNMb 2eOMempuiecKue 00bEeKMbl Ha A3bIK A2eOpbi.
Tosienenue epaghuxos gpynxyuil. P. [Jexapm, I1. @epma. [pumepvi pasnuunsix cucmem KOOpOUHAM.

3aoaua Jleonapoo Iuzanckoeo (@ubonauuu) o kpoauxax, uucia ubonauuu. 3adaua o waxmamuoul 0ocke.
Cxoo0umocmp 2eomempuyeckoli npocpeccuiL.

Hcmoxu meopuu seposimuocmeti: cmpaxosoe oeno, azapmuote uepul. I1. @epma, b.Ilackanw, A. bepuynu,
A.H.Koamozopos.

Om 3emnedenusi k ceomempuu. Ilugazop u eco wikona. @anec, Apxumeo. Ilnamon u Apucmomens. Ilocmpoenue
NPAsUIbHBIX MHO20Y20bHUK08. Tpuccekyus yena. Keaopamypa kpyea. Yosoenue xyba. Hcmopusi wucaa wr. 3on0moe
ceuenue. «Hauana» Eexnuoa. JI Diinep, H.U.Jlobauesckuii. Hcmopus nsimozo nocmynama.
T'eomempus u uckyccmeso. I eomempuueckue 3aKOHOMEPHOCTNU OKPYHCAIOULE20 MUPQ.
Acmponomusi u ceomempust. Ymo u kax y3uanu Anaxcazop, Ipamocghen u Apucmapx o pasmepax Jlynoi, 3emau u
Coanya. Paccmosnusi om 3emnu do Jlynet u Connya. Hzmepenue paccmosinusi om 3emau 0o Mapca.

Ponb poccutickux yuénuvix 6 pazeumuu mamemamuxu: J1.Junep. H.U.Jlobauesckuii, I1.J1. Yebvuues, C. Kosaresckasi,
A.H.Konmozopos.
Mamemamuxa 6 pazeumuu Poccuu: I[lemp |, wikona mamemamuueckux u HagU2ayKux HAyK, pazgumue poccuticko2o
¢noma, A.H.Kpovinos. Kocmuueckas npoepamma u M.B.Kenoviuu.

Conep:xanue Kypca ajare0psl B 7 Kiacce

OBgitaieHre OCHOBaMHU IPOEKTHOH, MPOEKTHO- MCCIEI0BATEIHCKOM e TETLHOCTH B

HU3Y4eHUH  anreOpsbl;

dopmupoBaHKEe HABBIKOB paboThI ¢ HH(DOPMAITUEH;

(dbopMupoBaHHe U pa3BUTHE KOMIIETEHTHOCTU B OOJIACTH MCIIOIb30BaHUS

nH(pOPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHi (BBIIIOTHEHHE PE3EHTAIINH,

oopmIteHHE TPOEKTOB U T.11.);

dopMupOoBaHHE HABBIKA CMBICIIOBOI'O UTEHHS MIPU PEIICHUH 3a7ad, 10Ka3aTeIbCTBE TEOPEM H T.J.

Yucaa

PanmonanbHble yncaa

MHOXeCTBO parMoHaTIBHBIX yncesl. CpaBHEHUE PallMOHATBHBIX dncel. JeficTBUS ¢ paliMOHaIbHBIME YHCIAMU.
Ilpeocmasnenue payuonanbHozo wucia 0ecaAmudHou opoobio.

To:xkaecTBeHHBIE MPeOOpPa30BaAHUS

YucyioBble U OYKBeHHbIE BbIPasKeHUS

BripaxxeHnue ¢ nepeMeHHONW. 3HaUeHUE BhIpaxkeHus. [loncTaHOBKa BRIpa)KEHUH BMECTO MEPEMEHHBIX.

[eablie BoIpakeHUs

CreneHp ¢ HaTypaJbHBIM TIOKa3aTelneM u e€ cBoicTBa. [IpeoOpazoBaHms BEIpakeHHHA, COACPIKAIINX CTETICHH C
HATYpaJbHBIM TTOKa3aTeleM.

OpHOYIIeH, MHOTOWIEH. J{efCTBHS C OMHOWICHAMH 1 MHOTOUJICHaMU (CJI0KeHHUE, BEIUUTAHNE, YMHOKEHIE).
DOpMyITHI COKPAIIEHHOTO YMHOKEHHUS: Pa3HOCTh KBapaTOB, KBapaT CYMMEI M pa3HOCTH. Pa3noxxeHne
MHOTOYJICHa HA MHOXKUTEIIN: BBIHECEHUE OOIIIeT0 MHOXUTEINS 32 CKOOKH, epynnuposka, npumenerue hopmyn
COKPAWEHHO020 YMHOJICeHUs. Keaopamublii mpéxunen, pazioxcenue K8aopamHo2o mpeéxuieHa Ha MHOMCUMENU.
JpodHo-pannoHaibHbIe BHIPAKEHHS
Tlpeobpaszosanue svipadiceruli, cooeplIcauux 3HAK MOOYIIAL.

YpaBHenus

PaBencrBa

UwucnoBoe paBeHCTBO. CBOMCTBA YHCIIOBBIX PABEHCTB. PaBEHCTBO ¢ TIepeMEHHOA.

YpaBHenust



INonsaTHe ypaBHEHUs U KOpHA ypaBHeHuUs. [Ipedcmasnenue o pagnocunvHocmu ypasuenuu. Obaacms onpedenenus
YpasHeHUs (001aCMb OONYCMUMbIX 3HAYEHUL NePEMEHHOLL).

JInHeiiHOe ypaBHEeHNE M er0 KOPHH

Pemenne nuHelHbIX ypaBHeHU. JIunetinoe ypasnenue ¢ napamempom. Konuuecmeo xopheti nunetino2o ypagHeHusl.
Pewenue nuneiinvix ypasnenuii ¢ napamempom.

CucreMsbl ypaBHeHUI

VYpaBHeHue ¢ AByMsI llepeMeHHBIMH. JIMHEeHOE ypaBHEHNE ¢ ABYMS NIEPEMEHHBIMU. [Ipsmas Kak epaguyeckas
UHmMepnpemayus IUHeUH020 YPasHeHUs ¢ 08yMA nepemMeHHbIMU.

IlonsiTHE cucTeMbI ypaBHEHUH. Pelienne cucreMsl ypaBHEHUH.

MeTo/p! pemeHus CUCTEM JIMHEHHBIX YPaBHEHHUH C ABYMSI IEPEMEHHBIMU: epauyecKuti Memoo, Memoo CrodiCenusl,
METO/I TTOJICTAHOBKH.

Cucmembl TUHEIHBIX YPAGHEHULL C NAPAMEMPOM.

DyHKIMHU

IHonsitne pyHxumun

JlekapToBbI KOOpIMHATHI Ha IIOCKOCTH. POpMUpOBaHKE NIPENICTABICHHH O METAPEAMETHOM MOHSITHU
«xoopauHaTbl». CriocoObl 3a1aHus (PYHKIMI: aHAIMTUYECKHi, Tpadudecknil, Tabnuunelid. ['paduk pyHKIMH.
[Tpumeps! pyHKIUI, MONTy4aeMBIX B IIPOLIECCE MCCIIEOBAHMS PA3IMUHBIX PeasIbHBIX MPOIIECCOB U PEIISHNUS 3a1ad.
3navyeHne QyHKIHU B Touke. CBOMCTBA QYHKIIMIT: 00JIACTh ONpe/eNIeHHs], MHOXKECTBO 3HAYCHUH, HYJIH,
MIPOMEXXYTKU 3HAKOIIOCTOSIHCTBA, YEMHOCHb/HeUémHOCHb, TIPOMEKYTKH BO3pACTaHHs M yObIBaHHMS, HAUOOIbIIEE 1
HauMeHblIee 3HaYeHus. MccnenoBanue GyHKIK 110 €€ rpaduky.

Henpepuvisnocms gynxyuu. Kycouno 3adannvie Qynxyuu.

Jluneiinas pyHKoms

CsoticTBa M rpadyk JMHEHHON QYHKIMH. YTIOBOH KO3 PUIMEHT IpsMoii. Pacrionoxkenne rpaduka TMHEHHON
(YHKIMU B 3aBUCMOCTH OT €€ YriioBOro Kodgduimenta u cBo00HOro wiena. Haxooicoenue kospuyuenmos
JUHEUHOU QYHKYUU N0 3A0AHHBIM YCI08UAM. NPOXOHCOEHUe NPAMOU Yepe3 08e MOUKYU ¢ 3A0aAHHbIMU
KOOPOUHAMAMU, NPOXOXHCOEHUe NPAMOIL Yepe3 OAHHYI0 MOUKY U RAPATIENbHOU OAHHOU NPAMOU.

KBanparnunasi pyHkuus

CaotictBa ¥ rpaduk kBagparnuHoi GpyHkuuu (napadona). Ilocmpoenue

PereHne TeKCTOBBIX 32124

3anauu Ha Bce apudMeTHIecKHe JelicTBUSA

Pemenne TeKCTOBBIX 3aa4 apuMeTH4eckuM criocodoM. Mcnons3oBanue TabiuL, cxeM, YepTexkel, Ipyrux
CPEZCTB NpPECTABICHUS JaHHBIX [IPU PELLICHUH 3aauu.

3ajauu Ha IBUKeHHe, Pa00Ty U NOKYNKH

AHanu3 BO3MOXHBIX CHTYallii B3aMMHOI'0 PACTIONOKEHUS 00BbEKTOB MPH UX JBIKEHUHU, COOTHOIICHUS 00bEMOB
BBINOJIHSAEMBIX Pa0OT IIPH COBMECTHOM padoTe.

3aga4yu Ha YacTH, J0JH, TPOLEHTHI

Pemenne 3a1a4 Ha HAXOXKJEHUE YAaCTH YUCIIA U YUCIIa 110 €T0 YacTH. PerieHne 3a1a4 Ha IPOLEHTHI U JAOJIH.
[IpumeHeHne nmponopuuii Npy peLLICHUH 3a1a4.

Jlornueckue 3aga4u

Pemenue nornueckux 3amad. Peuieniie 102uteckux 3a0ay ¢ NOMOwbIo epagos, mabauy.

OcHOBHBIE MeTOIbI PellleHNs1 TEKCTOBBIX 3aa4: apu(pMETHUECKHI, alreOpandeckuii, mepedop BapHaHTOB.
Tepsuunvie npedcmasnenus 0 Opy2ux Memooax pewenus 3a0ay (ceomempudecKkue u cpaguieckue memoobl).
CraTuctuka 1 TeOpus BEPOSTHOCTEH

CratucTuka

TabmuuHoe 1 rpaduyecKoe NpeacTaBiIeHHEe TaHHBIX, CTOJI0YAThIe H KPYTroBbIe IMarpaMMBl, rpadUKH, MpUMEHEHHE
JMarpamMM ¥ rpaMKoB IUIs ONMCAHMS 3aBUCHMOCTEH pealbHBIX BENIMYHH, U3BJIeUeHHe HH(OPMAIMU U3 TaOJIHI,
auarpamMm U rpadukoB. OmicaTenbHbIe CTATHCTHYSCKUE TOKA3aTeNl YUCIOBBIX HAaOOPOB: CpeHee
apudmernyeckoe, Meduara, HANOOIbIEE 1 HAUMEHBIIICe 3HAYeHMs. Mepbl pacCerBaHUs: pa3Max.

CayuaiiHble coObITUS

CrnydaiiHpIe OIBITHI (IKCIIEPUMEHTEHI), SJIIEMEHTAPHEIE CTydaitHble cOOBITHS (MCXO0mbl). [Ipedcmasnenue coovimuii ¢
nomowywto ouazpamm Jinepa. IpomusononosicHvle cobvimus, 06veduHeHue U nepeceuerue cooblmuil.
Dnemenmol Komounamopuku

Ilpasuno ymnooicenus, nepecmano8Ky, axmopuan 4ucia.

Hcropus MaTemaTuku

Bosnuxnosenue mamemamuxu kak Hayku, smansi e€ pazsumus. OcHogHule pazodenvt mamemamuxu. Boioaowuecs
MamemMamuKy u ux 6Kaa0 8 pasgumue HayKu.

beckoneunocme mnosicecmea npocmuix uucen. Hucna u onunvl ompeskos. Payuonanvhvie yucia. Llkona Iugazopa
3apooicoenue anzedpul 6 neopax apugmemuxu. An-Xopesmu. Poscoenue byxeennoi cumeonuxu. I1. @epma, .
Buem, P. [lexapm. Hcmopus gonpoca o HaxodxicoeHuu ¢opmyn KopHell aieedpauyeckux ypaeHeHull cmenexetl,
oonvuux wvemuvipéx. H. Tapmanws, [Jorc. Kapoano, H.X. Abens, 3.1 anya.

Tossnenue memooa Koopournam, NO360IAIOUE20 NEPEBOOUMb 2eoMempuyecKue 00bEKMbl Ha A3bIK A2eOpbl.
Tosenenue epaghuxos gynxyuii. P. Jexapm, I1. @epma. Mcmoxu meopuu seposmuocmeii. cmpaxosoe 0eio,
aszapmusie uepwl. 11. Depma, b.Ilackanws, A. bepuynnu, A.H.Koamozopos.



Ponv poccuiickux yuénvix 6 pazeumuu mamemamuxu. JI.Dinep. H U Jlobauesckuii, I1.J1. Yebvrues, C. Kosanesckas,
A.H.Konmozopos.
Mamemamuxa 6 pazeumuu Poccuu: Ilemp |, wixona mamemamuueckux u HagUeayKux HayK, pasgumue poccuiicKo2o
¢noma, A.H Kpvinos. Kocmuueckas npoepamma u M.B.Kenoviut.
Conepixanue Kypca ajaredpnl 8 kiace
OgaieHre OCHOBaMH TPOEKTHOMH, MPOSKTHO- MCCIEIOBATEIIBCKOM ICITETHHOCTH B
U3YYCHUH  aireOper;
®dopMUpOBaHKE HABBIKOB pa0OTHI ¢ HHPOPMAIIUECH;
(hopMHUpPOBaHUE U PA3BUTHEC KOMIICTCHTHOCTH B 00JIACTH UCIIOIh30BAHUS
WH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH (BBITIOTHEHUE MIPE3CHTAIIHIH,
oopmIteHHE TPOEKTOB U T.1.);
®dopMHpOBaHKE HABBIKA CMBICIIOBOT'O UTCHHS TIPU PEIICHUH 33724, TOKA3aTeIbCTBE TEOPEM U T.1I.
Yucaa
PanuonanbHble yucia
MHOXeCTBO palMOHaIbHBIX Yrcell. CpaBHEHUE pallMOHATBHBIX Yrcell. JIeHCTBHS ¢ parioHaIbHBIMH
yuciaamu. [Ipedcmasnenue payuonaibH020 YUcia 0ecimuiHou Opooblio.
HppanmonanbHbie yncia
[ToHsATHE UppAIOHATLHOTO YKCia. Pacmo3HaBaHue HPPANMOHAIBHBIX ducer. [IpuMepsl J0Ka3aTelIbCTB B

anreope. MppannoHaIbHOCTh YUCIia \/E . [Ipumenenue B reomeTpun. CpasHenue uppayuoHaibHbIX
uucen. Mnosicecmso deticmeumensHoix Yuces.

ToxaecTBeHHBIE MPe0dpa3oBaHus

YucjioBble M OyKBEeHHbIE BBIPAKEHUS

BripaskeHue ¢ nepeMeHHOM. 3HaueHue BelpakeHus. [locTaHoBKa BEIpaXKEHUI BMECTO IIEPEMEHHBIX.

Ilesibie BbIpa:KeHUs

CreneHp ¢ HaTypaJIbHBIM IIOKa3aTeneM u e€ cBoiicTBa. IIpeobpazoBanus BbIpakeHHH, COAEPIKAIINX
CTETIEHU C HATYpaJbHBIM ITOKa3aTeNeM.

OnHoueH, MHOTOWIeH. [lelicTBUS ¢ OJJHOWIEHAMH U MHOTOYJIEHaMU (CJIOXKEHHE, BBIYUTAHHE,
yMHOXxeHHe). DOopMyIIbl COKPAIIEHHOI0 YMHOXKEHHUS: pa3HOCTh KBaAPaTOB, KBAJPaT CYMMBI U
pasHocTu. PazioxeHne MHOro4IeHa Ha MHOXKHTENN: BRIHECEHHE O0ILEro MHOKHUTEIIS 38 CKOOKH, epynnuposKa,
npumereHue Qopmyn coKpawénno2o ymnoxcenus. Keaopammuiti mpéxunen, paznoxcenue KeaopamHuo2o mpéxuiena
Ha MHOJICUmeny.

JIpoOHO-panMoHa/IbHbIEC BbIPAsKEeHUS

CrerneHb ¢ nenbiM nokaszarenem. [Ipeodpa3oBanue qpoOHO-TUHEIHBIX BHIPAKECHHIN: CIOKEHHUE,
YMHOXEHHeE, IelieHue. Areebpautieckasn opobs.[Jonycmumble 3HAUEHUA NEPEeMEHHBIX 8 OPOOHO-PAYUOHATLHBIX
svipadicenusix. Coxpawjenue anzebpauveckux opobeii. Ilpusedenue anzebpauyeckux opodeii k obujemy
sHamenamemo. [eticmaus ¢ anzebpauieckumu OpooamMu: croxcenue, Gbluumanie, YMHoxceHue, oeienue, 6036edenue
6 crmeneno.

Ilpeobpazosanue gvipasiceHul, cOOEPHCAUUX 3HAK MOOYTIA.

KBaapaTHble KOpHH

Apudmernueckuii KBaipaTHbINH KopeHb. [IpeoObpa3oBaHue BhIpaKEHHH, COIEPIKAIINX KBaJIPATHBIC KOPHU:
YMHOXKEHHE, JeJICHHE, BHIHECEHHE MHOKUTENS U3-TI0]] 3HAKA KOPHS, GHEeCeHUe MHOICUMENIA NOO 3HAK KOPHSL.

YpaBHeHMS U HEPaBeHCTBA

PaBencrBa

UwncnoBoe paBeHCTBO. CBOMCTBA YHCIIOBBIX PABEHCTB. PaBEHCTBO C MIepeMEHHOIA.

YpaBHenus

[onsTHE ypaBHEHUS U KOPHS ypaBHEHUA. [Ipedcmasnenue o pagnocunbhocmu ypasrenui. Obracme
onpeoenenus ypasreHus (001acms OONYCMUMbIX 3HAYEHUL NepeMeHHOl).

JIuHeiiHOe ypaBHEeHUE U €r0 KOPHU

Perrenne nuHEHHBIX ypaBHEHUN. JluHetinoe ypasnenue c napamempom. Konuvecmseo kopreii nunelino2o
ypasnenus. Peutenue TuHelinbix ypagHeHull ¢ napamempom.

KBaapaTHoe ypaBHeHHe U er0 KOPHU

KBanpatusie ypaBHeHus. Henonnsie kBagpaTHble ypaBHEHUS. JINCKPUMUHAHT KBaIPaTHOTO YPaBHEHMS.
®dopmyrna KopHEH KBaJpaTHOTO ypaBHeHUs. 1eopema Buema. Teopema, oopamuas meopeme Buema. Pemenne
KBaJPaTHBIX YPaBHEHMI:NCIIOIb30BaHNE (POPMYITBI AJIs1 HAXOXKACHNS KOPHEH, epaghuueckuii memoo peuienus,
Paznodxcerue Ha MHOJXCUmMeny, no0dop KOpHel ¢ UCNOb308anuem meopemol Buema. Konuwecmeo kopueti
K8AOpamHo2o ypasHeHus 8 3a6UCUMOCmuy om e2o ouckpumunanma. buxeaopamuuie ypasnenus. Ypasnenus,
c800uUMbLe K TUHEUHbIM U KeaopamubiM. Keadpamuvie ypasuenus ¢ napamempom.

JlpodHO-panoHa/IbHbIE YPAaBHEHUSI

Pemenne mpocredninx 1poOHO-TMHEHHBIX YpaBHEHUN. Peuenue OpoOHO-payuoHaIbHbIX YPasHeHU.

Memoowl pewenus ypasnenuii: Memoobl pasHOCUILHBIX NPeoOPA308aHUIL, MEMOO 3aMEeHbl NePEMEHHO,
epaguueckuti memoo. Hcnonvsosanue c8oUCM8 (yHKYULl npu peutenus ypasHeHul.

Cucrembl ypaBHeHHUIH



YpaBHeHue ¢ qByMsI TepeMeHHBIMH. JIMHEeHOEe ypaBHEHNE ¢ IBYMS IEPEMEHHBIMU. [Ipsmas Kak
epaguueckas unmepnpemayus IUHENHO20 YPAGHEHUs ¢ 08YMSA NEPEMEHHbIMI.

IloHsiTHE cucTeMBI ypaBHEHUH. Pelenne cucreMsl ypaBHEHUH.

MeTo/p! pereHus CUCTEM JIMHEHHBIX YPaBHEHHUH C ABYMsI IEPEMEHHBIMU: epauyeckuti Memoo, Memoo
C0JICeHsl, METOJT TIOICTAHOBKH.

Cucmembl TUHETIHBIX YPAGHEHULL C HAPAMEMPOM.

HepasencTBa

UucnoBeie HepaBeHcTBA. CBOICTBA YKMCIIOBBIX HepaBeHCTB. [IpoBepka crpaBeyIMBOCTH HEPABEHCTB TPH
3aJJaHHBIX 3HAYEHUSIX TIEPEMEHHBIX.

HepagsenctBo ¢ nepemenHnoii. Ctporue n HecTporue HepaBeHcTBa. O01acmy onpedesienusi HepaseHcmaed
(obracmeb 0ONYCMUMbIX 3HAYEHULL NEPEMEHHO).

Pemienue nuHeNHBIX HEPABEHCTB.

CucreMbl HepaBEHCTB

CucTeMbl HEpaBEHCTB € OJHOM NepeMeHHOM. PellleHne cucteM HepaBeHCTB C OJHOI NMepeMeHHOM:
JMHEHHBIX. V300paskeHne peleHust CUCTEMbl HEPAaBEHCTB Ha YUCIOBOM MPSIMOW. 3altCh PENICHHs] CHCTEMBI
HEpPaBEeHCTB.

DyHKIMHU

Ionsitne pyHxkumun

JlekapToBBI KOOpMHATHI Ha IIOCKOCTH. DOpMHUpOBaHKE NPENICTABICHUH O METANPEIMETHOM MOHSITHN
«xoopauHaTbl». CriocoObl 3a1aHus (PYHKINI: aHATUTHYECKHUH, Tpaduueckuii, TabaumyHbiid. ['paduk GyHKIMN.
[Tpumeps! QyHKIMIA, TOTy4aeMbIX B IIPOIECCE UCCIIEAOBAHNS PA3IMYHBIX PeabHBIX MPOLIECCOB U PEIICHUS 3a1au.
3naveHne QyHKMU B Touke. CBOMCTBA QYHKIIMIL: 00JIACTh ONpe/ieNIeHHs], MHOXKECTBO 3HAYCHUM, HYJIH,
NPOMEKYTKH 3HAKOIIOCTOSIHCTBA, YéMHOCb/HeUémnocmy, IPOMEKYTKH BO3pacTaHHs M yObIBaHMs, HAUOOIbIIIee 1
HauMeHbllee 3HaueHus1. MccnenoBanue GyHKIMM 110 e€ rpaduky.

IIpeocmasnenue 06 acumnmomax.

Henpepuvisnocms gynxyuu. Kycouno 3adannvie Qynxyuu.

Jluneiinas pyHkums

CaoiicTBa U rpadyK JTUHEHHON QyHKIMH. YTIIOBOM K0dhuIMeHT npsmoii. Pacronoxenune rpaduka
JIMHEHHOW (DYHKIMU B 3aBUCUMOCTH OT €€ yrioBoro koddduienTa u ceoboaHoro wieHa. Haxooicoenue
KO uyuenmos 1uneiiHol GYHKYuu no 3a0aHHbIM YCI08UAM. NPOXOHCOeHUe NPAMOU Yepe3 08e MOYKU C
3A0aHHBIMU KOOPOUHAMAMU, NPOXOANCOEHUE NPIMOU Yepe3 OAHHYI0 MOYKY U RAPALLENbHOU OAHHOU NPSMOIL.

KpaapaTtnynas pyHKnust

CaoiicTBa ¥ rpaduk kBaapatniHoi GpyHkuuu (napadona). Ilocmpoenue epaguxa xeadpamuunou Gynkyuu
no mouxam. Haxoxnenue Hynel KBagpaTUUHOW (YHKIIMN, MHONMCECTNEA 3HAYEHUL, NPOMEXHCYMKO8
3HAKONOCMOAHCMEA, NPOMEIHCYMKOE MOHOMOHHOCU.

OO0paTHasi NpPONOPUHOHATBHOCTH

k
Csoiicta ¢pynkmuu Y = — ¥ = —. 'unepGona.
X x

TI'paghuxu pynxyuii.

I'pachuxu ynkyuii 'y = \/;, y= |X|

PemieHue TeKCTOBBIX 32124

3agauu Ha Bce apupMeTHYecKkHe JelCTBUS

PelieHne TEKCTOBBIX 3a1a4 apuPMETHIECKUM criocodoM. Vcrosnp3oBaHue TabIHI, CXeM, YepTexKei,
JPYTHUX CPEACTB MPEACTaBICHUS JaHHBIX IIPH PEIICHNH 3a/1auu.

3agayu Ha ABUKeHUe, PadOTy U MOKYNKHU

AHanu3 BOSMOXKHBIX CHTYaIMii B3aMMHOTO PACIIONOKEHNS OOBEKTOB MPH UX JABW)KEHUH, COOTHOIICHHS
00BEMOB BBITTOTHAEMBIX PaOOT IIPH COBMECTHOI pabore.

3agayu Ha YaCTH, J10JM, TPOLEHTHI

Pemenne 3a1a4 Ha HAXOXKJEHUE YaCTH YUCIA U YUCTIA 0 €ro 4acTu. Pemrenne 3ai1a4 Ha MPOLICHTHI U AOITH.
IIpumeHeHre nmponopLuuii Npy PELLICHUH 3a1a4.

Jlormueckue 3agauu

Pemenne norndeckux 3amad. Peuienue 102uieckux 3a0ay ¢ NoMowblo epagos, madauy.

OcHOBHBbIE METO/IBI PellieHUsI TEKCTOBBIX 3a1a4: apu(hMETHICCKUH, aNTreOpandecKkuii, mepedop
BapHUaHTOB. [lepsuunsie npedcmasienus o0 Opy2ux Memooax pewenus 3a0ay (2eomempudeckue u epaguyeckue
Memoowl).

CraTHCTHKA M TeopHsl BepoOsiITHOCTeii

CratucTuka

TabnnaHoe 1 rpadudecKoe MpeacTaBIeHNE TaHHBIX, CTOIOYATHIE M KPYTOBBIE TMarpaMMsl, rpaduky,
TIPUMEHEHHE TUarpaMM U rpadMKoB JUIS OMHCAHKS 3aBUCUMOCTEH peanbHBIX BEINYNH, U3BJICUEHHE HH(OPMALIIH U3
TabMHILL, TarpaMM U rpadgukoB. OnncaTenbHbIe CTATHCTHYECKUE TTOKAa3aTeN YHCIOBBIX HA0OPOB: cpeaHee
apudMeTHIecKoe, Meduana, HandoIbIIee 1 HAaNMEHbIIIee 3HAYEHNsI. Mephl pacCeMBaHUS: pa3Max, OUCnepcus u
CManoapmuoe OmKIOHeHuUe.



CrnyyaitHast ”3MEHUMBOCTh. MI3MEHUMBOCTE NipU U3MepeHusiX. Pewarowjue npasuna. 3axonomepnocmu 6
UBMEHYUBLIX 8ETTUYUHAX.

CayuaiiHble cOObITHS
CiyuaiiHble ONBITHI (3KCIIEPHUMEHTEI), 3JIEMEHTapHbIE CITydaiiHble COOBITHS (MCX0bl). BeposTHOCTH 3eMeHTapHbIX
coObITril. COOBITHS B CITy9alHBIX SKCIEPHMEHTaX U OJIaroNnpHsATCTBYIOMINE dIeMeHTapHble coObIThs. BepostHocTH
CITy4aHBIX COOBITHH. ONBITH C pABHOBO3MO)KHBIMH 3JIEMEHTAPHBIMU COOBITHAMU. Kitaccriueckue BeposSTHOCTHBIE
OITBITHI C UCTIONIB30BAHMEM MOHET, KYOHKOB. [Ipedcmasienue cobbimuil ¢ noMowbio ouazpamm Jiiiepa.
Tpomusononooicuvie cobvimus, obvedunenue u nepecedenue cobvimuil. Ilpasuno croocenus

seposimuocmeil. Cnyuatinolil ebloop.IIpedocmagnenue sxcnepumenma 6 euode oepesa. Hezasucumvie
cobvimusi. Ymnooicenue eeposmuocmeti Hezagucumvix coovimuil. Ilociedosamenvuvie He3asucCUMble UCTILIMAHUS.
[IpencraBnenue o HE3aBUCUMBIX COOBITHSAX B YKH3HU.

dnemenmol KOMOUHAMOPUKU

Ipasuno ymnooicenus, nepecmanosku, paxmopuan yucaa. Couemanus u yucio covemanuii. opmyna
yucna covemanut. Tpeyeonvuuk Iackans. Onvimol ¢ OOTLUUM YUCTOM PABHOBOZMOICHBIX DJIEMEHMAPHBIX
cobvimutl. Buiuucnenue eeposimmuocmetl 8 Onvimax ¢ npumMeHeHuem KoMouHamopuwix opmya. Ucnvimanust
Bepuynnu. Yenex u neyoaua. Beposmuocmu cobvimuil 6 cepuu ucnsimanuii bepuynu.

Cnyuaiinvie eenuuunsl

3naxomcmeso co cryuaiHbIMU 8EIUYUHAMUY HA NPUMEPAX KOHEUHbIX OUCKPEMHbIX CYYAUHbIX 6EIUYUUH.
Pacnpeoenenue sepossimuocmeii. Mamemamuueckoe odxcudanue. Ceoticmea Mamemamuiecko20 0ACUOAHUSL.
Tousmue o 3axone bonvuux yucen. Mzmepenue geposimuocmetl. Ilpumenenue 3axona 6016uux Yucesi 8 COYUOI02UL,
CMpaxoeanuil, 8 30pasooxpanenuu, obecnedyeHuu 6e30nacHoCmuy HACeIeHUsl 8 YPEe36bIYAUHbIX CUMYAYUSIX.

HcTopusi MaTeMaTHKH

Bosznuxnogenue mamemamuxu kax Hayku, smansi e€ pazsumus. OcHogHble pazoenvbl MamemMamuxi.
Buvloaiowuecs mamemMamuxy u ux 6K1d0 6 pazeumue HayKi.

Becroneunocms mnosicecmea npocmuix wucen. Hucaa u onunvl ompeskos. Payuonanvhvie yuciua.
Ilompebnocmu 6 uppayuonanvivix wuciax. Llxona Iugazopa

3apooicoenue ancebpoi 6 Hedpax apugpmemuru. An-Xopesmu. Pooscoenue 6ykeennotl cumsonuxu. I1. @epma,
@. Buem, P. Jlexapm. Hcmopus sonpoca o naxodicoeHuu popmyn KopHetl aneebpauieckux ypasHeHuti cmenenetl,
oonvuux yvemvipéx. H. Tapmanws, [Jorc. Kapoano, H.X. Abem, O.Tanya.

Tosisnenue memooda Koopouram, NO36OJSIOULE20 NEPEBOOUNb 2eOMEMPUYecKUe 00bEKMbL HA 361K
aneebpwl. Tosenenue epaguros gynxyuil. P. Jexapm, [1. @epma. [Ipumepsl paznuynsix cucmem KOOPOUHAM.

Hcemoku meopuu eeposimnocmeii: cmpaxosoe 0eno, azapmuvle uepol. I1. @epma, b.Iackanw, A. bepuyinu,
A.H.Konmozopos.

Ponw poccutickux yuénuvix 6 pazeumuu mamemamuxu. J1.Jtinep. H.U.Jlobauesckuii, 11.J1. Yebviues, C.
Koesanesckas, A.H.Koamozopos.

Mamemamuxa 6 pazeumuu Poccuu: I[lemp |, wikona mamemamuueckux u HagU2ayKux Hayx, pazgumue
poccutickozo ¢roma, A.H.Kpwvinos. Kocmuueckas npoepamma u M.B.Kenoviu.

Conep:xanue Kypca ajareopa 9 kiaace
OBnageHre OCHOBaMH IIPOEKTHOH, POEKTHO- UCCIIEA0BATENbCKON JeATeNbHOCTH B
W3y4eHHH  anreOpe;
dopmupoBaHKEe HaBBIKOB PaboThI ¢ HH(OPMAIHEH;
(opMHUpOBaHHE U pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCIIOIB30BAHHUS
HH(OPMAIMOHHO-KOMMYHHKALIMOHHBIX TEXHOJIOTHH (BBITOJTHEHNE MIPE3eHTALNH,
oopmIteHHE TPOEKTOB U T.11.);
®dopmMupoBaHne HABBIKA CMBICJIOBOT'O YTSHHS TIPH PELICHUHN 337124, TOKa3aTelIbCTBE TEOPEM H T. 1.
Yuciaa

PaunonanbHble Yucjia

MHOXeCTBO pallMOHAJIBHBIX Yucesl. CpaBHEHHE palMOHAIBHBIX YHCeNl. J[eHCTBUS C paliOHaIbHBIMH
ynciaamu. [Ilpedcmasienue payuoHaibHO20 YUcia 0ecamuiHou 0poobio.

HppaunoHajibHbIe YucIa

[NonsTHE HppaLOHAIBEHOTO YKclia. Pacrio3HaBaHKe NppalMOHANBHBIX Ykcen. [IpiuMepsl 1oKka3aTeNbCTB B

anreope. MppanroHanbHOCTh YnciIa \/5 . [lpumenenue B reomerpun. CpasHeHue uppayuoHaibHbIX YUcel.
Mnuoowcecmeo OeticmeumenbHbix Yuces.

To:knecTBeHHbIE IPe0dpa3oBaHUs

YuciaoBbie U GyKBEHHbIE BbIPAKEHUSI

BripaxkeHue ¢ mepeMeHHONW. 3HaUeHUE BhIpakeHUs. [101cTaHOBKA BRIpa)KEHUH BMECTO MTEPEMEHHEIX.

Lenbie BoIpaKeHNs

CreneHs ¢ HaTypaJbHBIM TIOKa3aTeneM u e€ cBoicTBa. [IpeoOpazoBaHms BEIpakKeHHIA, COACPIKAIIIIX
CTETIeHHU C HATYpaJbHBIM ITOKa3aTeNeM.

OnHowieH, MHOTOWICH. JICHCTBHS ¢ OJHOYWICHAMH M MHOTOYJICHAMH (CIIOKEHHE, BEIUNTaHHE,
yMHOXKEHHE). DOpPMYITBI COKPAIIEHHOTO YMHOKCHHUS: Pa3HOCTh KBAaIPaTOB, KBaJPaT CYMMEI M Pa3HOCTH.



PaznoxeHre MHOTrOWIEHa HA MHOXHTEIIH: BEIHECEHHE OOIIET0 MHOXKHTEIIS 33 CKOOKH, epynnNupo6Ka, npumeHeHue
dopmyn coxpawénnozo ymnooicenusi. Keaopammwlii mpéxuien, pasnodtcenue Keaopammozo mpeéxuiena Ha
MHOdCUMENU.

JApodHo-panuoHaibHbIE BbIPAKEHUS

Crernienp ¢ nensiM nokaszareneM. [IpeobpasoBanne qpoOHO-TUHEHHBIX BRIPAKEHHUN: CIOKEHHE,
YMHOXXEHUE, JIENIeHUE. Aneebpauieckas 0poodw. [Jonycmumoble 3Ha4eHUs: NEPEMEHHBIX 8 OPOOHO-PAYUOHATILHBIX
svipascenusix. Cokpawgerue aneedopauyeckux opobeil. Ilpusedenue aneebpauueckux opobeii k obuemy
snamenameno. /leticmeust ¢ ancebpauyeckumu OpoOsSMU: CONCEHUe, BbIYUMAHUE, YMHOJICEHUe, OeleHue, 8036e0eHue
6 CmeneHo.

Ipeobpazosanue evipasicenuil, cOOEPACAUUX 3HAK MOOYJIS.

KBagpaTtHbie KopHH

Apudmernueckuii KBaJpaTHbIA KopeHb. [IpeoOpa3oBanue BrIpaKeHHH, collep KalluX KBaJpaTHbIE KOPHH:
YMHOKEHHE, JeJICHNE, BHIHECEHHE MHOXKUTEIS U3-TI0]1 3HaKa KOPHSI, GHECeHUe MHOICUMES NOO 3HAK KOPHSL.

YpaBHeHHsI 1 HEPaBEeHCTBA

PaBencTBa

YucnoBoe paBeHCTBO. CBOWCTBA YHCIOBBIX PABEHCTB. PAaBEHCTBO ¢ IEpEMEHHOM.

YpaBHenus

[NonsiTne ypaBHeHUs U KOpHS ypaBHeHUs. [Ipedcmasnenue o pagnocunvhocmu ypasrenui. Obracmo
onpedenenust ypasreHus (001acmv 00NYCMUMbIX 3HAYEHUL NePEMEHHOTL).

JluHeiiHoe ypaBHeHNE H €r0 KOPHHU

Pelienue TMHEWHBIX ypaBHeHUH. Jlunelinoe ypaenenue ¢ napamempom. Konuvwecmeo xopnetl auneiinoco
ypaguenusi. Peutenue nuHelinvix ypagHeHuil ¢ napamempom.

KBanpaTtHoe ypaBHeHHe U €r0 KOPHU

KBaznparHble ypaBHeHusi. HernonHble KBagpaTHbIe ypaBHEHUs. J|MCKPUMHHAHT KBaIPaTHOTO ypaBHEHUSI.
®dopmyna KopHel KBaJpaTHOTO ypaBHeHUs. Teopema Buema. Teopema, oopamuas meopeme Buema. Pemenne
KBaJIpaTHBIX YPaBHEHUII: NCTIONb30BaHUE POPMYIIBI [Tl HAXOXKACHHUS KOPHEH, epaghuueckuti Mmemoo peuienus,
Ppasiodicerue Ha MHOMCUmMenu, no0bop KopHet ¢ UChOIb308anuem meopemvl Buema. Konuwecmeo kopueti
K8AOPAMHO20 YPAGHEHUsI 8 3A6UCUMOCTIU O €20 OUCKpuMuHanma. bukeadpamuvie ypagnenus. Ypasuenusi,
€800UMbLE K TUHEUHbIM U K8aopamuviM. Keadpamuvie ypasHenus ¢ napamempom.

JpoOHo-panoHabHble YpaBHeHUs Pelenne npocteimmx qpoOHO-THHEHHBIX ypaBHEHUH. Pewerue
OPOOHO-PAYUOHATLHBIX YPAGHEHUIL.

Memoow pewienus ypasHenuti: Memoovl pasHOCUTIbHBIX NPeodPA308aHUIL, MEMOO 3AMEHbI NEPEMEHHOL,
epaghuneckuil memoo. Hcnonvzosanue ceouicme QyHkyuil npu peuieHuu ypasHeHul.

Tpocmeiiuue uppayuonaivhvie ypasHeus: 6UOd / f (X) =a, \/f (X) = \/g (X) .

Ypaenenus suoa x"=a .Ypasnenus ¢ yenvix uucaax.

Cucrembl ypaBHeHMId

VYpaBHeHue ¢ AByMs NIepeMEeHHbIMU. JIMHEITHOE ypaBHEHUE C ABYMS IEpEMEHHBIMU. [Ipsamas kax
epaguyeckas uHmepnpemayusa TUHetHo20 yPagHeHUs ¢ 08YMA NepeMeHHbIMIL.

ITonsiTve cucTembl ypaBHeHUH. PelieHne cucreMsl ypaBHEHU.

MeTtonbl penieHns CUCTeM JIMHEHHBIX YpaBHEHUH ¢ IBYMS IIEPEMEHHBIMH: 2paguuecKuti Memoo, Memoo
Cl0JICeH s, METOJI TIOJICTAHOBKH.

Cucmembl TUHEUHBIX YPABHEHUL C NAPAMEMPOM.

HepagenctBa

Uucnoele HepaBeHcTBa. CBOMCTBa YMCIOBBIX HEpaBeHCTB. [IpoBepka cripaBeyTIMBOCTH HEPABEHCTB NPU
3aJaHHBIX 3HAUYCHUSIX TIEPEMEHHBIX.

Hepagencto ¢ nepemennoii. CTporue U HeCTporue HepaBeHCTBa. Obacms onpedesienus HepaseHcmed
(obaacme 0ONYCmMUMbIX 3HAYEHUL NepeMeHHOU).

Pemenne nuHENHBIX HEPABEHCTB.

Kesaopamnoe nepasencmeo u eco pewsenusi. Peuwenue K6aopamubix HepageHCms. UCHONb30BAHUE CEOUCNE U
epagura keadpamuunoll GyHKYUuL, Mmoo UHMEPBAI08. 3anuce peweHus K8aOpamHo20 HepaseHCmad.

Pewenue yenvix u OpobHo-payuonanibHbix HepaseHCme MemoooM UHMEPBALO8.

CucreMbl HEPABEHCTB

CucTeMbl HEpaBEeHCTB C OHOH IepeMeHHOH. Perenne cructeM HEpaBeHCTB C OTHOHM ITepeMeHHOMU:
TUHEHHBIX, KéaopamHuix. VI300paxxeHne pemeHmsi CHCTEMBI HEpaBEHCTB Ha YHCIIOBOH MPSIMOH. 3amich pPereHus
CHCTEMbI HEpaBEHCTB.

DyHKINHU

Ionsitne pynxkuun

JlekapToBbI KOOPAMHATHI Ha IIOCKOCTH. POPMUPOBAHKE MPEJICTABICHUI O METAITPEAMETHOM MTOHATHH
«xoopauHaTb». CriocoOb! 3a1aHus GYHKINI: aHATNTHIECKHUH, Tpadudecknil, Tabnmunslid. ['paduk dpyHKImm.
[Tpumeps! yHKIHMI, MOTYydaeMBIX B MPOLIECCE NCCIIEIOBAHNS PA3IIMUHBIX PEabHbIX MPOIECCOB U PEIICHNUS 3a/1a4.
3HavyeHne GyHKIHUM B Touke. CBoicTBa QyHKIMIL: 00JIaCTh OMpeAeIeHNs, MHOKECTBO 3HAUCHUH, HYIH,




MPOMEXYTKH 3HAKOIIOCTOSHCTBA, 4EMHOCHb/HeuénmHoCcmy, TIPOMEKYTKH BO3PACTaHUs U YObIBAHUS, HAUOOIbILICE 1
HauMeHblIee 3HaueHus. Vccenopanue QyHKIMH 10 e€ TpaduKy.

Tlpeocmasnenue 06 acumnmomax.

Henpepvisnocmo ghynkyuu. Kycouno 3adannvle dhpynxyuu.

Jluneiinaa pyHkoms

CsoiicTBa U rpad¥K JHHEHHON QyHKIMH. YTI0BOH Ko3hPUIMeHT IpsMoi. Pacrionoxenne rpaduka
JIMHEHHOW (DYHKIMU B 3aBUCHMOCTH OT €€ yrioBoro KodduiuenTa u cBo0oaHoro wieHa. Haxooicoenue
K03 uyuenmos tunHeiHol QyHKYuL no 3a0AHHbIM YCILOBUSIM.: NPOXOACOEHUE NPSIMOU Yepes 06 MOUKU C
3A0aHHBIMU KOOPOUHAMAMU, POXOANCOeHUE NPAMOU Yepe3 OaHHYI0O MOYKY U NAPAILeIbHOU OAHHOU NPSIMOIL.

Ksagpatnunas ¢pyHkous

CaoiicTBa u rpaduk kBagpaTuaHoi GyHKIMH (apadona). [locmpoenue epagura keadpamuunou QyHKyuu
no mouxam. HaxoxxieHue HyJel KBaJpaTHUYHON QYHKITHH, MHOMCECMEA 3HAYEHU, NPOMEIICYMKO8
3HAKONOCMOSHCNEA, NPOMEIICYIMKOE MOHOMOHHOCMU.

Oo0paTHasi NPONOPUMOHAIBHOCTH

K k
Csoiicta pynkmuu Y = — ¥ = —. 'unepGona.
X x

Tpagpuxu @ynxyuii. Ipeobpazosanue epadpuxa pynxyuu Y = T (X) ona nocmpoenus epagurxoe
@ynxyuii suoa 'y = af (kX + b) +C.

I'pagpuxu dhynryuii y:a+L, y:\/;, yzé/f, y=|x|.
X+Db

IToc/ieoBaTEILHOCTH U MPOTPECCHH

YucnoBas mocieaoBarenbHOCTh. [IpuMepbl YHCIOBBIX TocienoBaTensHocTel. beckoHeuHble
MOCIIEe0BATEIbHOCTH. AprdmMeTHueckas mporpeccus u €€ cBorcTBa. ['eomerpuueckas nporpeccusi. @opmyna
00we20 uaena u cymmul N nepevix uieHo8 apudmemuyeckou u ceomempuyeckou npoepeccuii. Cxoosawasca
2eoMempuyecKas npoepeccusl.

PenieHue TeKCTOBBIX 3a1a4

3asaun Ha Bce apupMeTHUYECKHe JeiCTBHSA

Pelenne TeKCTOBBIX 3a7a4 apupMeTHIecKuM criocodoM. Vcrosnp3oBanue TabimL, cXeM, YepTexei,
JPYTUX CPEACTB NPEICTaBICHHS JaHHBIX IIPH PELICHUN 3aa4H.

3asaum Ha IBHKeHUe, Pa00Ty U MOKYNKH

AHanu3 BO3MOXHBIX CHTYallid B3aHMHOI'0 PACIIONOKEHNS 00BbEKTOB MPH UX ABMKEHHH, COOTHOLICHUS
00BEMOB BBINIOJIHSIEMBIX paboT IPH COBMECTHOM padoTe.

3asaum HA YACTH, 10U, IPOLEHTHI

Pemenue 3a1a4 Ha HAXOXKAEGHUE YACTH YHCIIA U YHCIIA 110 €T0 YacTH. PemeHue 3a1a4 Ha IPOLIEHTHI U TOMH.
[IpumeHeHne nmponopuuii Npy PELICHUH 3a1a4.

Jloruyeckue 3agaun

Pemenue nornueckux 3amad. Peuienue no2uteckux 3a0ay ¢ nOMowbio pagos, madauy.

OcHOBHBIE METOIbI pellleHUs] TEKCTOBBIX 3a1a4: apu(pMeTHUECKUi, anredpandeckuii, nepedop
BapUaHTOB. [lepsuunvie npedcmagienus o Opyeux Memooax peuteHus 3a0ay (2eomempuieckue u epaguieckue
Memoowl).

CTaTHCTHKA M TeOPHsI BepPOSTHOCTEI

CratucTuka

TaGnuuHoe 1 rpaduyecKoe NpeCcTaBiIeHHe JaHHBIX, CTOJI0OYAThIe K KPyroBble IHarpaMMBl, rpaduKy,
NpUMEHEHHE JJarpaMm U rpa)MKoB IS ONMCaHUS 3aBHCHMOCTEH peabHbIX BENIMYHH, U3BJICUeHIE HHPOpMAaLiU U3
Tabnui, guarpamm U rpadukos. OnucaTenbHble CTATHCTHYECKHE I0KA3aTENN YUCIOBEIX HAOOpOB: cpeHee
apudmernyeckoe, Meduara, HANOOIbILEE U HAUMEHbIIIee 3HaYeHHs1. Mepbl pacceMBaHus: pa3Max, oucnepcus u
CMaHoapmHoe OMKIOHEHUe.

Ciry4aiiHast ”3MEHUMBOCTb. VI3MEHUMBOCTE NIPU H3MEPEHUAX. Peuwiaroujue npasuia. 3aKOHOMePHOCTIU &
UBMEHUUBLIX BETUYUHAX.

Cayuaiinble coObITHS
CrnydaiiHple OIBITHI (IKCIIEPUMEHTEHI), SJIIEMEHTAPHEIE CITydaitHble COOBITHS (MCXOIBI). BepOSTHOCTH 37eMEHTapHBIX
coObrTHil. COOBITHS B CITyJaifHBIX SKCIIEPUMEHTAX ¥ OJIATONPHUSATCTBYIOMINE dJIeMEHTapHBIE COOBITHA. BeposTHocTH
CITy4aifHBIX COOBITHH. OIBITHI ¢ PAaBHOBO3MOKHBIMH 3JIEMEHTapPHBIMH COOBITHAMU. Kitaccuueckie BeposTHOCTHBIC
OTIBITHI C UCTIONB30BaHUEM MOHET, KYOUKOB. [IpedcmagneHue cobbimuii ¢ NOMOWubIo OUASPAMM
Diinepa.Ilpomugononodcnuvlie cobbimus, odveounenue u nepecevenue coovimuil. Ilpasuno ciodcenus
sepoamnocmeil. Cnyuatinsiil 6vi0op.Ilpedcmasnenue sxcnepumenma 8 uoe oepesa. Hezasucumvie coovimus.
Yunoorcenue eepossmrocmeii Hezasucumuix cobvimuil. Ilocnedosamenvhvle He3a8UCUMbIE UCTLIMAHUSL.
[IpencraBnenue o HE3aBUCUMBIX COOBITHAX B KH3HU.

Inemenmol KOMOUHAMOPUKU

Ipasuno ymuoowcenus, nepecmanogku, pakmopuan wucaa. Couemanus u uucio covemanuil. Popmyna
yucna cowemanuil. Tpeyeonvnux Ilackans. Onvimbvi ¢ 6OIBUUM YUCTIOM PABHOBOIMONICHBIX INEMEHMAPHBIX



cobvimutl. Buiuucnenue sepossmnuocmeti 8 Onvimax ¢ npumMeHeHuem KoOMOUHamopHwix opmya. Mcnvimarus
Bepnynnu. Yenex u neyoaua. Beposmuocmu cobvimuii 6 cepuu ucnvimarnuii Bepuyinu.

Cnyuaiinole éenuyunsl

3naxomcmeo co cryuauHbIMU 8EUYUHAMY HA NPUMEPAX KOHEUHBIX OUCKPEMHBIX CIYYAUHBIX BETUHUH.
Pacnpeoenenue seposimuocmeii. Mamemamuueckoe oscudanue. Ce0UCMEA MAMEMAMUYECKO20 OHCUOAHUS.
Tonamue o 3axone bonvuiux yucen. Mzmepenue seposmuocmeil. Ilpumenenue 3akona O0IbUUX YUCEN 8 COYUOTO2UU,
CMpaxoeanuil, 8 30pasooxpanenul, obecneuenuy 6e30nacHOCm HACENCHUS 8 YPe3BbIYATIHbIX CUMYAYUSIX.

HcTopusi MaTeMaTHKH

Bosnuxnosenue mamemamuxu xax nayxku, smanwt €€ pazsumusi. OcHosHble pazoeiibl MAmeMamuKuy.
Buioarowuecs mamemamuxu u ux 6Kiao 8 pazgumue HayKu.

beckoneunocme mnooicecmea npocmoix uucen. Hucna u onunvl ompeskos. Payuonanvhvie yucaa.
Hompebnocms 6 uppayuonanvhelx yuciax. [llkona [Mugpazopa

3apooicoenue ancebpol 6 neopax apugmemuru. An-Xopeamu. Poocoenue bykeennot cumsonuxu. I1. Depma,
@. Buem, P. [lexapm. Hcmopusi 60npoca 0 HaxoxicoeHuu opmyn Koprel aieedpauieckux ypasHeHull cmenexetl,
ooavwux uemoipéx. H. Tapmanws, [oc. Kapoano, HX. Abenw, 2. anya.

Toserenue memooa KOOpOUHAM, NO3EOIAIOULE20 NEPEBOOUMb 2eOMEeMPUYecKUe 00bEKMbl HA A3bIK
aneeopul. Tosisnenue epaguxos @ynxyuil. P. [lexapm, I1. @epma. [lpumepol paziuunsix cucmem KOOPOUHAM.

3aoaua Jleonapoo Iuzanckoeo (@ubonauuu) o kpoauxax, uucia Qubonauwyu. 3adaua o Waxmamuou
docke. CX00UMOCHb 2e0MEMPUYECKOl NPOSPECCU.

Hcmoxu meopuu eeposmuocmeil. cmpaxosoe oeno, azapmuowte uepul. I1. @epma, b.Iackanw, A. bepuynu,
A.H.Koamozopos.

Ponv poccutickux yuénvix ¢ pazeumuu mamemamuxu: J1.2unep. H.U.Jlobauesckuti, 11.J1. Yebvrues, C.
Kosanesckasn, A.H.Koamozopos.

Mamemamuxka 6 pazeumuu Poccuu: Ilemp |, wikona mamemamuueckux u HA8UAYKUX HAYK, PA3GUMUE
poccutickoeo groma, A.H Kpvinos. Kocmuueckas npoepamma u M.B. Kenodouu.

TemaTuveckoe MIaHMpoOBaHHUe Y4eOHOro MaTepuaJia ajaredopa 9 kiace
4 4. B Hepenro. Utoro 1364.

Ne Tema KoiamnuectBo
IJ1aBbI 4acoB
1 Ksagparnunas GyHkius 29
2 YpaBHEHHUs 1 HEPABEHCTBA C OJTHOM MEPEMEHHOM 20
3 YpaBHEHUs 1 HEPABEHCTBA C IBYMsI ITI€PEMEHHBIMU 24
4 ApubmMeTrnueckas ¥ TCOMETPUUECKAst MPOTPECCUU 17
5 DIeMEHThl KOMOMHATOPUKH, CTATUCTUKH ¥ TEOPUHU BEPOSITHOCTEH 17
6 [ToBTOpEeHME 29
136

[IpoMexyTodHas arTecTanys B BUAE HHTETPHPOBAHHOTO 3a4€Ta MIPEACTABICHA CPEIHUM apH(PMETHIECKIM
Pe3yABTATOB MEPBBIX TPEX YETBEPTEH M UTOTOBOW KOHTPOIHHOI paboThI.

J1st KOppEeKTUPOBKHM MPOOETOB 3HaHUH oOydaromuxcst TeMa «HepaBeHcTBa. CHCTEMBI HEPABEHCTB» BBIHECCHA B
TIOBTOPEHHE.




TemaTn4veckoe IJIAHUPOBaHUE yqeﬁnoro MaTepuaJjia anreﬁpa 9 kiaacc

[Moypounoe 4 4/uen., Bcero 136 uyaca

Hara Tema ypoka Tun ypoka OueHo4YHbI MaTepuaJl
Ne NpoBeIeHNUs
ypo | mian | ¢pakr
Ka
| yeTBepTH
I'naBa |. KBaapatnunas pynkuus(294.)
1 [HonsTne GpyHkuuu. [IponykTHBHBIH [MpaxT. pa6. YMK(3B. C-1)*
YPOK
2 Ob6nacte onpeneneHus Ypoxk o0mie- [MpaxkT. pa6. YMK(3B. C — 2)
GyHKIMH. APTyMEHT. METOJNYECKON
HaIpaBJICHHOCTH
3 OO6nacTh 3HaYeHU QYHKIUU. | YPOK U3ydeHUS [Tpakr. pa6. YMK(3s. C — 3)
DyHKIMS HOBOI'0 Marepualia
4 I'paduk pynkuuu. [Tpumepsr Ypoxk obe- Camocr. pa6. YMK(3B. C —
rpaduyecKkux 3aBUCUMOCTEM. METOJNYECKOU 4)
HaIpaBJICHHOCTH
5 CaoiictBa ¢ynkiuii. Hynu Ypox-TipakTUKyM CocraByieHHE OMTOPHOTO
(GyHKIMH, TPOMEKYTKH KOHCIIEKTa
3HAKOTOCTOSIHCTBA.
6 CaoiicTBa (yHKITUH. [TpoayKTHBHBIH [Tpakt. pa6. YMK(I'01.C-
Bospacranue u yobIiBaHHe YPOK 1)*
byHKIUN
7 BrinonHenue 3ananuii Ha YPOK-TIpaKTUKYM [Tpakt. pa6. YMK(3B. C —
CBOMCTBA (DYHKIHIA 5),
8 [TonsaTHe KBagPATHOTO Ypok uzydeHus Camocr. pa6. YMK(3B. C —
TpexXuJIeHa. HOBOTO Marepuayia | 6)
9 Haxosxnenue kopHei Ypok uzydeHus Camocr. pa6. YMK(3B. C —
KBaJIPATHOTO TpEeXUJIeHa HOBOTO Marepuayia | 6)
10 18.09 Pa3znoxxenue kBagpaTHOro Ypok I[MpakT. pa6. YMK(3B. C - 7)
TpexuJieHa Ha MHOXKHUTEIU pOOIEMHOTO
U3JI0KEHUS
11 18.09 Pa3znoxxenue kBagpaTHOro Ypoxk obiie- [MpakT. pa6. YMK(T'01.C-2)
TpexuJieHa Ha MHOXKHUTEIU METOIUYECKOM
HAIPaBJIEHHOCTH
12 Brinosnnenue 3aganuii mo BceM | Ypok [Tpakr. pa6. YMK(3B. C — 8)
U3yYEHHBIM BOIIPOCAM UCCIIEIOBAHUS U
peduiekcun
13 KounrposbHnas padora Nel mo | Ypok KOHTpOII, KoHTposb 1 caMOKOHTPOJIb
Teme «DyHKIUSL. OLICHKU U U3yYCHHBIX TOHATHUIL:
KBaapartublii Tpexusien». KOPPEKIMH 3HaHUI | HalnMcaHUe KOHTPOJIbHOM
paboThHI
14 AHanu3 KOHTPOJIBHOM paboThl. | YPOK H3ydeHHS [MpaxT. pa6. YMK(I'on.C-3)

ITonaTHe KBagpaTUUYHON
ynkiuu. Oynknus y = ax?,
ee rpaduk

HOBOI'O MaTe€puajia




15 CaoiicTBa QyHKIIME y = ax? Vpok IIpakr. pa6. YMK('o1.C-4)
poOIEMHOTO
U3JI0’KEHUS
16 Beinonnenue 3a1anuii Ha YpoK-IIpakTUKYM ITocTpoenue anropurma
nocTpoeHue rpaduka u JICHCTBUIA, BBINIOJIHECHUE
HAax0KJCHUE CBOMCTB MPAKTUYECKUX 3aJaHUI
yHKIE y = ax?
17 I'paduk pyHKIHM y= ax’+ N Ypoxk obe- CocraBieHue OOpHOro
METOIUYECKOMN KOHCIIEKTA
HaIpPaBJIEHHOCTH
18 [TocTpoenune rpaduka Ypoxk-nipakTUKyM [Tpakr. pa6. YMK (I'omn.C-5)
dynximmu y= ax?+ n
19 I'paduk Gpysxumm y = a(x — n)? | [IpoayKTHBHEII CocraBieHue 0opHOro
YpOK KOHCIIEKTa
20 [TocTpoenne rpaduka Ypoxk-nipakTUKyM [Tpakt. pa6. YMK(3B. C —
dynxmmn y = a(x — n)? 10)
21 BeinmonHenue 3a1annii Ha [IponyKTHBHBIN
MOCTPOEHHE IPaPUKOB YPOK
byHKIMIA
22 [TocTpoenne rpaduka Ypox obe- [Tpo6. 3amanus YMK(3B.
KBaIpaTUYHON (QYHKIIMH METOANYECKOU C-11)
HAIPaBJIEHHOCTH
23 BrimonHenue 3ananuii Ha Ypox-nipakTUKyM [Tpakr. pa6. YMK (I'o1.C-6)
nmoctpoeHue rpaduka
KBaJpaTUYHON (QYHKIIUN
24 BrimonHenue 3ananuii Ha WNHTepakTUBHBII [Tpo6a. 3amanus YMK(3B.
mocTpoeHue rpapuka YPOK C-12)
KBaJpaTUIHON QYHKITUU
25 Crenennas GyHKIIUS, €€ Ypox obe- [Tpo6a. 3amanus YMK(3B.
rpaduk U CBOMCTBA METOIMYECKOM C-13)
HAIPaBJIEHHOCTH
26 BrimonHeHue pa3anaHbIX YPOK-TIpaKTUKYM [Tpo6. 3amanus YMK(3B.
3aJaHNUH CO CTEIIEHHON C-14)
byHKUIHCH
27 Kopens n-oii crenenu NHTepakTUBHBIN [Toctpoenue anroputma
YPOK JIeHCTBHIM, paboTa ¢
JEMOHCTPAIIHOHHBIM
MaTepHUaIoM
28 KonTtpoJsbHas padora Ne2 no | YpOok KOHTPOJI, KoHTpoJib 1 caMOKOHTPOJIb
Teme «KBaapaTtuunas OLICHKH U M3YYEHHBIX TOHSITHIA:
¢pynknus. CrenenHas KOPPEKIIMH 3HAHUN | HalKMCaHWEe KOHTPOJIBHOMN
hyHkuus». paboThI
29 Ananu3 ommnoox K /p.
Haxoxnenne kopHen N-oit
CTETIEeHU
I'nasa |l. YpaBHeHusi u HepaBeHCTBA ¢ 0HOI nepeMeHHOii (20 u.)
30 [lenoe ypaBHEHUE U €ro VYpoxk o0me- ITocTpoenue anropurma
KOpHH METOAUYECKOU neiicTBui, pabora ¢
HanpaBJIeHHOCTH OTIOPHBIM KOHCTIEKTOM
31 Pemenue nensix ypaBHEHUM VYpox uccnenoBanus | IIpaxrt. pad. YMK(3B. C—
U peduiekcuu 12)
32 Pemenue pa3nnyHbIX HENBIX YPOK-IpaKTUKyM ITpakt. pa6. YMK(3B. C—




| | | ypaBHeHwuii | | 13)
Il yeTBepTH

33 JlpoOHbIe pallnOHAILHBIC Ypok-nekuus [TpakT. pa6. YMK(3B. C—
ypaBHEHHS 14)

34 Pemenue npoOHBIX VYpox-nipakTuKyMm [Ipakt. pa6. YMK(3B. C—
panMoHATBHBIX YPaBHEHHN 15)

35 Pemenue paznuunbix gpoOHbIX | Ypok uccnenoBanus | [loctpoenue anropurma
palOHAIBHBIX YPAaBHEHHUU U peduiekcuu JIEVICTBHM, BBIITOJTHEHUE

MPAKTUYECKUX 3aJaHUI

36 Pemenue paznuyHbIX JpoOHBIX | YPOK-IPAaKTUKYM OnopHbIil KOHCIIEKT
palMOHAIBHBIX YPABHEHHI

37 Pemrenue nensix u ApoOHBIX Ypoxk-nipakTUKyM [Tpakt. pa6. YMK(3B. C—
palMoOHAIEHBIX YPaBHEHHH 16)

38 Pemenue nensix u IpoOHBIX VYpok uccnenoBanust | [loctpoenue anropurma
palMOHAIBHBIX YPaBHEHHU u peduexcun neiicTBuil, paboTa ¢

OTIOPHBIM KOHCTIIEKTOM

39 Pemenue nensix u 1poOHBIX WuTepakTUBHBIN Camocr. pa6. YMK(3B. C—
palMOHAIBHBIX YPAaBHEHHM YPOK 17)

40 KoutpoJabHas pa6ora Ne 3 mo | YpOk - IPakTHKyM [Toctpoenune anroputma
Teme «llesibie u qpoOHO- JICICTBUM, BBITIOJTHEHHUE
pPALMOHAJIbHbIE YPABHEHHS MIPAKTUYECKUX 3aJaHuN

41 AHanu3 omuOoK KOHTpOJasHOH | Ypok mpobnemuoro | [Ipakr. pa6. YMK (I'on.C-
paboThl. Pemienne HepaBEHCTB | U3JI0KEHUS 7)

BTOpPOM CTENEHU C OAHOU
MepEMEHHO N

42 Pemenne HepaBeHCTB BTOpOt | YOk oOr1ie- BrinonHenue 3aganuit

CTETNEHU C OJTHOM MIEPEMEHHON | METOAMYECKOU YMK (3. C-18)
HAIPaBJIEHHOCTH

43 Pemenue HepaBeHnctB BTopoid | [IpoayKTUBHBII [Tpakr. 3amanust YMK (3B.
CTENEHHU C OJTHOM MEPEMEHHON | YpOK C-19, 20)

44 Pemenue nepaBeHncTB MetofioM | Ypok npobiemuoro | [Toctpoenue anropurma
UHTEPBAJIOB U3JI0OKEHUS JeCTBUI, BHIIOJHEHUE

MPAKTHUYECKUX 3aJaHui

45 Pemenue nenbix HepaBEHCTB Ypok ob1e- CocrapieHue 0opHOro

METOJIOM UHTEPBAJIOB METOIUYECKOM KOHCIIEKTa
HAIPaBJIEHHOCTH

46 Pemenne mpoOHBIX Ypoxk obiie- [TpakT. pa6. YMK (I'on.C-
palroHaIbHBIX HEPABEHCTB METOIUYECKOM 8)

METOJIOM UHTEPBAJIOB HAIPaBJIEHHOCTH

47 HekoTopsie npuemsl pemenus | Ypok npobnemuoro | [Ipaxrt. 3aganus YMK (3B.
IEJIBIX YpaBHEHUN H3JI0KEHUA C-21)

48 Beinonnenue 3a1aHuii 10 BCeM | YPOK - IPAKTUKYM ITpaxr. 3amanus YMK
M3YYEHHBIM BOIIPOCaM (Ton. C-9)

49 KonTpoabsHnas pabora Ne4 mo | Ypok KOHTpOII, KoHTpons u
TeMe «YpaBHeHUs U OILICHKH U CaMOKOHTPOJIb U3y4E€HHBIX
HEPaBEHCTBA € OAHOM KOPPEKLMHU 3HAaHUU MOHATUI: HAIIUCAHUE
nepeMeHHOoI» KOHTPOJIbHON paboThI

I'nasa |ll. YpaBHeHusi 1 HepaBeHCTBA C IBYMsI lepeMeHHbIMM(24 4.)

50 AHanu3 KOHTPOJIBHOM paboThl. | YPOK H3ydeHHS Camocr. pad. YMK(3B.
VYpaBHEHME C ABYMS HOBOTO MaTepuania C-23)

NIepEeMEHHBIMH U ero rpaduk




51

Pewrenne ypaBHeHUN ¢ AByMs
IIEpEMEHHBIMU

[IpoaykTUBHBII
YPOK

Camocrt. pad. YMK(3s.
C-24)

52 [Moctpoenue rpapukos YPOK - IPaKTUKYM IlocTpoenue anroputma
YPaBHEHUH C ABYMsI JIEVICTBUM, BBIITOJIHCHUE
EPEMEHHBIMH. IIPAKTUYECKUX 3aJaHui
53 I'padmaeckuii ciocod Ypok npobnemuoro | [Ipo6n.3aganus YMK
pElIeHUs CUCTEM YpaBHEHUN U3JI0’KEHUS (T'on. C - 10)
54 I'paduueckuii criocod Ypoxk o0mie- CocraBneHre OopHOTO
peuieHus CUCTEM YPaBHEHUI METOAUYECKOU KOHCIIEKTa
HAIPaBJIEHHOCTH
55 Pemenue cucreM ypaBHeHHI YPOK - IpakTUKyM Camocr. pad. YMK(3s.
BTOPOH CTENeHH C-25)
56 Meronp! peneHus: CUCTEM [IpoaykTuBHBII [Tpaxr. 3ananus YMK (3B.
ypaBHEHHIA, METO,T YPOK C-26),
MIOJICTAaHOBKH
o7 Pewrenne cucrem ypaBHEeHUI YPOK - IpaKTUKyM [Tpo6n.3ananus YMK
METOJIOM TMOJICTAHOBKH. (Ton. C - 11)
58 Merton anredpanyeckoro Vpok uccnenoanust | CocraBieHUE ONIOPHOTO
CIIOKEHHSI u peduexcun KOHCIIEKTa
59 Pemrenne cucrem ypaBHeHUI VYPpoK - IpakTUKyM WNHpuBHuyalbHBINA OIIPOC,
METO/IOM CIIOKEHHUS BBITIOJTHEHHE
MPAKTUYECKUX 3aJaHUI
60 Pemenne cucrem ypaBHeHUI Ypox obmre- [TocTpoenue anroputma
METOJAMH CJIOKECHUA U METOJUYECKON JIeHCTBUI, BEITIOJIHCHHE
MOJCTAaHOBKH HAIPaBJIEHHOCTH MPAKTUYECKUX 3aJaHuN
61 Pemenne cucrem ypaBHeHUI Ypok [Tpakr. 3amanust YMK (3B.
pa3IUYHBIMHU CIIOCOO0aAMU Pa3BUBAOIICTO C-28)
KOHTPOJISI
62 Pemenne 3aga4d ¢ moMomeo VYpox - IpakTUKyM [TocTpoenue anroputma
CHCTEM ypaBHEHHUI BTOPOM JICWCTBUIA, BBIMOJTHEHUE
CTETeHH MPAKTHUYECKUX 3aJaHui
63 Pemenne paznuuHbIX 337124 C Ypok npo6nemuoro | [Ipo6n.3amanuss YMK
MOMOIIIbIO CUCTEM YPAaBHCHHM | U3JIOKCHUS (Ton. C-12)
BTOPOU CTENECHU
64 Pemenue paznuyHbIX 3a/1a4 ¢ [TpoaykTUBHBIN [Tpakr. 3amanust YMK (3B.
IIOMOUIBIO CUCTEM YPAaBHEHUN | YPOK C-27)
BTOPOU CTENEHU
11l yerBepTH
65 Pemenue paznuyHbIx 3aa4 ¢ | YPOK - IPaKTHKYM [TocTpoenue anroputma
MOMOILIbIO CUCTEM YpaBHEHUM JICCTBUI, BHIIIOJTHEHUE
BTOPOIl CTETIEHU MPAKTHUYECKUX 3aJaHUN
66 Hepasenctsa ¢ nByms Ypok usydeHus ITocTpoenue anropurma
NIEPEMEHHBIMU HOBOTO Marepuaia JEICTBUH, pelIeHne
YIPAKHEHUN
67 Pemenune HepaBeHCTB € IByMsl | YPOK U3y4EHHUs CocraBieHne OOPHOTO
NIEPEMEHHBIMU HOBOTO Marepuaia KOHCIIEKTa N0 TEME YpOKa
68 CucTeMbl HEpaBeHCTB C IByMsl | Yok oO1ie- [Tpo6a.3aganus YMK
NepeMEHHBIMU METOJNYECKOU (Ton. C - 13)
HaIpPaBJIEHHOCTH
69 Pewrenne cucrem HepaBeHCTB C | I[IponyKkTuBHBIN IInceMeHHBIM OITpoc
JBYMsI IEPEMEHHBIMHU YPOK




70

Pemenue cucteM HEpaBEHCTB C
JBYMsI IEPEMEHHBIMU

YPOK - IPaKTUKYM

ITocTpoenue anropurma
JIENCTBHI, BEITIOJIHEHUE
MPAKTUYECKUX 3aJaHUI

71 Pemienne cucrem HepaBeHCTB ¢ | Ypok uccinenoBanus | [lpakr. 3ananust YMK (3B.
TBYMSI TIEPEMEHHBIMU u pedrexcun C-30)
72 BrinonHeHue 3agaHuii o BCeM | YPOK - MPAKTUKYM NunuBuyaibHbIN onIpoc,
U3YyYEHHBIM BOIIpOCaM COCTaBJIEHUE OIIOPHOTO
KOHCIIEKTa
73 KounrtpoabHas padora NeS nmo | Ypok KOHTpOJI, KonTpoJsb u
TeMe «YpaBHEHUS U OILICHKH U CaMOKOHTPOJIb U3yYEHHBIX
HEPaBEHCTBA C ABYMS KOPPEKLMHY 3HAHUI MOHATUI: HAIMCAHUE
nepeMeHHbIMID) KOHTPOJBHON pabOThI
ApudmMernyeckas U reomerpuyeckas nporpeccu (17 4gacos)
74 AHanu3 KOHTPOJIbHOH paboThl. | YPOK U3ydeHHUs [Tpaxr. 3ananus YMK (3B.
Omnpenenenue HOBOTO Marepuasa C-33)
MIOCJIEIOBATEILHOCTH
75 Pa3znuunble ciocoObl 3aganus | Ypok ooOiie- [Tpaxr. 3ananus YMK (3B.
MOCJIENOBATEIBHOCTH METOINYECKON C-36)
HAIPaBJIEHHOCTH
76 Apubdmernueckas mporpeccus. | Ypok uccienoBanusi | Pemenne 3aganmnit YMK
OcHoBHbIe IOHATHS. PasHOCTE | M pediekcuun (38. C-34)
apudmeTnyeckoil mporpeccuu
77 dopmya N-0To YieHa Ypox obe- [Tpo6m.3amanuss YMK
apuMETUUECKON MPOTPECCUU | METOAMICCKOM (Ton. C - 14)
HAIPaBJIEHHOCTH
78 Pemenue 3amau ¢ [TpoayKTHBHBIH CocraByieHHE OMTOPHOTO
HCIO0JIb30BaHNEM (POPMYIIBI N- | YPOK KOHCIIEKTa 10 TEME YpOKa
OTO WIeHa apu(PMEeTUIECKOU
Iporpeccuun
79 dopmya CcyMMBI TIEPBBIX N Ypoxk o0rre- Pemenue 3agannit YMK
YJICHOB apu(PMETHICCKOM METOIMYECKOM (38. C-35)
IPOrpeccuu HAIPaBJIEHHOCTH
80 Pemenue 3amau c VYpok uccnenoBanus | [loctpoenue anropurma
UCIOJIb30BaHUuEM (HOPMYJIbI u pedrexcun JeICTBUI, BHITIOJIHEHUE
CYMMBI IIEPBBIX N UJICHOB MPAKTUYECKUX 3aaHUN
apudmeTnyecKoil mporpeccuu
81 Pemrenune pa3nuuHbIx 3a71a4 C IIponykTuBHBIN Pemenue 3amannit YMK
HCITIO0JIb30BaHUEM YPOK (3. C-37)
apudmeTnyecKkoil mporpeccuu
82 KonTtpoJsbHas padora Ne6 mo | Ypok KOHTPOJI, KonTposb u
TeMe « Apupmernyeckas OLICHKH U CaMOKOHTPOJIb U3Y4EHHBIX
NPOrpeccusn KOPPEKLNHU 3HAaHUN | MOHATU: HaKCaHUE
KOHTPOJBHON pabOTHI
83 AHanu3 KOHTPOJIbHOM paboThL. | YPOK U3ydeHUS CocraBieHne OOPHOTO
I'eomeTpuueckas nporpeccusi. | HOBOTO Marepuana KOHCIIEKTa M0 TEME ypoKa
OCHOBHBIE TIOHSTHS.
3HameHaTelb T€OMETPUUYECKOM
IIporpeccuun
84 dopmyia N-0ro 4ieHa [IpoaykTuBHBII ITocTpoenue anropurma
reOMETPUUYECKON IPOTPECCUU. | YPOK JICHCTBUIA, BBIIIOJIHEHUE
MPaKTUYECKUX 3aJaHuI
85 Pemenue 3anau c [TpoyKTHBHBIH [Tpo61.3amanus YMK




UCTOJIb30BaHUEM (OPMYIIBI N-
OT0 4JIEHA F€OMETPUYECKON
IIPOrpeccuu

YPOK

(Ton. C - 16)

86 dopmyna CyMMBI TIEPBBIX N VYPpoK - MpaKTUKyM Pemenue 3apannit YMK
YJICHOB FCOMETPUUECKO (38. C-38)
IPOrPECCUu

87 Pewrenne 3amau ¢ Ypok uccnenopanus | HAuBUAYyanbHBIN ONIpoC,
UCTIOJIb30BaHUEM (POPMYJIBI U peduiekcuu BBIIIOJIHEHHE
CYMMBI II€PBBIX N YJICHOB NPAKTHYCCKUX 3aaHU
reOMETPUYECKOM IPOrPECCUU

88 Pemenne paznuunbix 3agad ¢ | [IpoaykTuBHBIN Pemenue 3amannit YMK
HCIOJIb30BaHUEM YPOK (38. C-39)
TeOMETPUIECKOM MPOrPEeCcCuu

89 [Iporpeccun u GaHKOBCKHE VYpoxk npobnemuaoro | Pemenwne 3amannii YMK
pacuetsl. CroXHbIE U3JI0KEHUs (3. C-40)
TPOIICHTHI.

90 KonTpoasHas padora Ne7 mo | Ypok KOHTpOJ, KoHTpoms u

TeMe « 'eomeTpuyeckas
MPOrpeccusn)

OLICHKHU U
KOPPEKIMY 3HAHUI

CaMOKOHTPOJIb U3yYEHHBIX
MMOHATHM: HaITCaHUE
KOHTPOJIBHON pabOThI

I'naBa V. JyieMeHTbl KOMOMHATOPUKHU U TeopuM BepositHocTH (17 u.)

91 AHanu3 KOHTPOJIbHOHM paboThl. | YPOK U3ydeHHUs [TocTpoenue anroputma
Kombunaropnsie 3a1aumn. HOBOTO MaTrepuana NEeUCTBUHU
92 Pemenne koMOMHATOPHBIX Ypox obme- Pemenne 3amanuit YMK
3a7a4 C UCII0JIb30BAHUEM METOINYECKOMI (38. C-41)
MIpaBUJIa YMHOXKEHUS HAIPaBJIEHHOCTH
93 Pemenne paznmuuabix [TpoayKTHBHBIH Pemenue 3agannit YMK
KOMOMHATOPHBIX 33]1a4 YPOK (38. C-42)
94 [TepecTtanoBKM Ypox-TipakTUKyM [TocTpoenue anroputma
JIeHCTBUH, BEITIOJIHEHHE
MPAKTUYECKUX 3aJaHui
95 Pemenue 3amau ¢ Ypok uccnenosanus | Juddep. kaproukn YMK
HCITO0JIb30BaHUEM U peduiekcun (Ton. C - 18)
epPEeCTaHOBKU
96 Pemenue 3agau c Ypok-npakTukym [Toctpoenue anroputma
UCIIOJIb30BaHUEM JEICTBUI, BHIIOJTHEHUE
NePEeCTaHOBKU MPAKTUYECKUX 3aJaHUN
97 Pazmemenus [IpoaykTuBHBII [TocTpoenue anroputma
YPOK JICCTBUI, BHIIIOJTHEHUE
MPAKTHUYECKUX 3aJaHuN
98 Pemenue 3amay ¢ Ypox npobaemuoro | Pemenue 3amanuii YMK
VCIIOJIb30BAHUEM PA3MEIICHHS | U3JI0KEHUS (38. C-43)
99 Pewrenue 3amau ¢ IIpoaykTuBHBII ITocTpoenue anropurma
UCIIOJIb30BAHUEM Pa3MEIEHUsI | YPOK JECTBUI, BHITIOTHEHUE
MPAKTHYECKUX 3aaHUN
100 Coueranus YpoK-npakTUKyM Pemenue 3ananuiit YMK
(38. C-44)
101 Pemrenue 3amau ¢ VYpok uccnenoBanus | Juddep. kaproukn YMK
HCII0JIb30BAHUEM COUYETAHMSI U peduiekcuu (Ton. C - 19)
102 OTHocHTeNbHAS YacToTa Ypoxk uccnenoBanusi | [loctpoenue anropurma

CIIy4aifHOTO COOBITUS

U peduiekcuu

JIeNCTBHI, BEIIIOJHEHHUE
MPAKTUYECKUX 3aJaHUN
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Brinonnenune 3amanuii Ha
OTHOCHUTEIbHYIO YaCTOTY
CIIy9aifHOTO COOBITUS

[IpoaykTUBHBII
YPOK

Pemenue 3amanuit YMK
(3B. C-45)

104 BepostHocTs Ypok uzyueHus ITocTpoenue anropurma
PaBHOBO3MOKHBIX COOBITHH. HOBOTO Marepuana JICWCTBUIA, BBIIIOJIHECHUE
MPAKTUYECKUX 3aJaHUI
105 Brinonnenune 3amanuii Ha HNuTepakTuBHBIN Pentenue 3agannit YMK
BEPOSATHOCTh YPOK (38. C-46)
PaBHOBO3MOKHBIX COOBITHH.
106 CrnoxeHne 1 yMHOKCHHE WuTepakTHBHBIN [TpoexTrpoBanue
BEPOSITHOCTEM. YPOK BBITIOJTHEHHSI JIOMAIITHETO
3aJlaHus
107 KourtpoJabHas padora Ne§ mo | Ypok KOHTpoOJI, KonTposs u
TeMe « JJIeMeHThbI OIICHKH U CaMOKOHTPOJIb U3yYEHHBIX
KOMOMHATOPUKHU U TEOPUH KOPPEKIIMU 3HAHUM | TIOHATUIA: HaTMCaHUE
BEPOSITHOCTHY. KOHTPOJIBHON pabOThI
IMoBTOopenue (29 u.)
108 [ToBTOpenue: «Hucnossie [IponyKTHBHBIN Ormpoc no TeopeTHIEeCKOMY
BBIYUCIICHUSY. YpOK MaTepuaiy, paboTa B
napax
109 [MoBTOpenue: «HYucnospie [MpoxykTHBHBII [Toctpoenue anropurMa
BBIYHCIICHUSAY. YPOK JIEICTBHM, BBIITOJTHEHUE
MPAKTUYECKUX 3aJaHUI
110 [ToBTOpenue: «JIunerinpie WNHTepakTUBHBII Pa6oTa B mapax (Ne1049)
YpaBHEHUS C OJTHOU YpOK
[IEPEMEHHBIMUY.
111 [ToBTOpenue: «CucreMbl [TpoayKTHBHBIH [TocTpoenue anroputma
JIMHEWHBIX YPABHEHUI C OHON | YpOK JICWCTBUIA, BHINIOJTHEHUE
MIEPEMEHHON. MPAKTUYECKUX 3aJaHu
112 [ToBTOopenue: «Cucremol NHTepakTUBHBIN IIpoekTupoBanue
JIMHENHBIX YPAaBHEHUH C IByMs | YPOK BBIIIOJIHEHHS JIOMAILIHETO
NIEPEMEHHBIMU 3a/1aHus
JlucranunonHoe obyueHue
113 [ToBTOopenue: «HepaBeHCTBa» | YPOK-IPAKTUKYM [Toctpoenue anroputma
JIeHCTBUH, BEITIOJIHEHHE
MIPAKTUYECKUX 3aJaHUI
114 [ToBTOpenue: «CucreMpl IIponykTuBHBIN dopmupoBaHue
JIMHENHBIX HEPABEHCTBY YPOK CIOCOOHOCTEH K
pedaexcun
115 [ToBTOopenue: «Cucrempl Ypox obe- WNHauBuyallbHBINA OIIPOC,
HepaBeHCTB» «KBagpaTHbie METOANYECKOU COCTaBJICHUE OTIOPHOTO
YpaBHEHUS», HaIpaBJIE€HHOCTH KOHCIIEKTa
116 IToBTopenue: «KBanpatnunele | Ypok uccienosanus | Pemenue 3agannii YMK
HEpaBEHCTBA» u pedrexcun (38. C-51)
117 [ToBTOpenue: «KBagpatuunble | YpPOK-TIPAKTUKYM WNHauBuayanbHbIA OIIPOC,
HEpaBEHCTBa» paboTa 1Mo alIropuTMy
JIENCTBUN
118 [ToBTOpenue: «I'paduku [IponykTHBHBIH KoHTpons u
JUHEHHBIX (PYHKITHI YPOK CaMOKOHTPOJIb U3yYEHHBIX
MOHSTUI: HAIIUCAHUE
KOHTPOJIBHON PabOTHI
119 IToBTopenue: «I'paduku Ypox uccnenoanusi | DopMupoBaHre HaBBIKOB




KBaJIpaTUUHBIX QyHKIUI». [TA

U peduiekcuu

CaMOINarHoCTUpOBaHUA U

dbopme N3 B3aMMOKOHTPOJIS
120 [oBTopenue: : «I'padpuku O6o6maromuii ypok | [IpoexktupoBanue
yHKuMit y=x° 1y =|X|» BBIIIOJIHEHUS JIOMAIIIHETO
3aJJaHus
121 [ToBTOpEHuUeE: [IponykTuBHBII dopMupoBaHue
«IIpeoOpazoBanue 1ETBIX YpOK CIocoOHOCTEN K
BBIPOKCHUI pednexcun
122 [loBTOpEHuUe: WNHTepakTuBHBIN [TocTpoenue anropurma
«[IpeoOpazoBanue YPOK JIEVICTBHM, BBIITOJTHEHUE
anreOpandecKux apooein» MPAKTUYECKUX 3aJaHUI
123 IToBTOpenue: «Pemenue Ypok-nIpakTUKyM WNHauBuyalIbHBINA OIIPOC,
JIPOOHBIX pallMOHAIBHBIX paboTa Mo aJropuTMy
YpaBHEHUI» JIEUCTBUN
124 [ToBTopenue: «CremneHs ¢ [IpoaykTuBHBII dopMupoBaHue
LEJIBIM TTOKa3aTeIeM» YPOK crocoOHocTel K
pednexcun
125 [ToBTOpenue: «CtangapTHBIN HHTepakTUBHBII [TocTpoenue anroputma
BUJ| YUCIIA» YPOK JIEICTBHI, BBIITOJTHEHUE
MPAKTUYECKUX 3aJaHUI
126 [ToBTOpenue: «KBagparHsii Ypoxk-nipakTuKyM WNHpuBHuyalbHBINA OIIPOC,
KOPEHb U3 YUCIIa» paboTa 1Mo aJropuTMy
JICACTBUN
127 [ToBTOpenue: «Kybuueckmii [TpoayKTHBHBIH dopmMupoBaHue
KOPEHb U3 YUCIIa» YpOK crocoOHocCTEH K
pedaexcun
128 [ToBTOpenue: , «Pemenne WNHTepakTUBHBII NHauBuayabHBINA OTIPOC,
3a/1a4 Ha MPOLIEHThD» YpOK paboTa 1Mo aJlropuTMy
NeUCTBUHI
129 [ToBTOpenue: «Pemenne 3agau | O6o6maromuii ypok | I[Toctpoenue anroputma
Ha MPOICHTHI» JeICTBUI, BHIIOJHEHUE
MPAKTHUYECKUX 3aJaHui
130 [ToBTOopenue: «Pemenne [TpoaykTUBHBIN [Toctpoenue anroputma
TEKCTOBBIX 3aj1a4 YpOK JeCTBUI, BHIIOJHEHUE
anredpanvdeckumM crocoOom» MPAKTHUYECKUX 3aaHui
131 [ToBTOopenue: «Pemnienne O6o6maromuii ypok | UHauBuAyanbHbIN Onpoc,
pa3IMYHBIX 3329 paboTa Mo alropuTMy
NEeUCTBUHI
132 [ToBTOpenue: «Pemenue 3amau
Ha HaXO0XKJIEHUE BEPOSTHOCTHU
CIIy4aifHOTO COOBITHSDY
133 [loBTOpEHME: «pelIeHne
Pa3INYHBIX AreOpandeckux
3a1au»
134 IloBTOpenue: Pemenne
BapuanToB OI'D.
135 [ToBTOpEHue:
136 [ToBTOpEHue:

matepuaisl. 9 kimacc. M.: [Ipocsemenue, 2015

*YMK (3B. C — Ne pa6ortsl ): 3BaBuu JI.U., Ky3uenosa JI.B. u ap. Anre6pa: Aunaktuueckue




*YMK (I'ost. C - Ne pabotsr): ['ono6opoasko B.B., Epmosa A.Il. u ap. Anre6pa. I'eometpusi:
CaMocTosTENbHBIE U KOHTPOJIBH
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