1. IlosicHuTe/ILHASA 3alMCKA.
Pabouas mporpamma o yueOHOMY npeaMeTy «Anredpay ams 7-9 KiIaccoB cOCTaBlieHa HAa OCHOBE:

1. denepanbHOTO TOCYAaPCTBEHHOTO0 0O0pA30BATEIBHOIO CTaHJApTa OCHOBHOrO oOmero oOpaszoBanust ot 17.12.2010 Nel897(B
neictByromei pepaknun ot 11.12.2020 Ne 712)

2. Ilpukaza Munnpocsemienus Poccum ot 22.03.2021 Ne 115 «O6 yrBepxkaenun Ilopsiaka opraHu3alvil U OCYIIECTBICHUS
0o0pa3oBaTeNbHON  JEATENIBHOCTM IO  OCHOBHBIM  OOHIE00pa3oBaTeIbHBIM  IporpamMmmaM —  00I11€00pa3oBaTEIbHBIM
IIpOrpaMMaMHavYajIbHOT0, OCHOBHOI'O OOLIET0 U CPEIHEr0 00ILIEro 00pa3oBaHUsI».

3. Ilpukaza MunucrepctBa oOpa3zoBanus u Hayku PO ot 20 mas 2020 r. Ne254 «O06 yrBepkieHuu heaepaabHOro nepedHs y4ueOHUKOB,
JOTIYIIEHHBIX K HCHOJB30BAaHUIO MPHU pealiu3allid UMEIOIIUX TOCYJapCTBEHHYIO aKKPEIUTAIMI0 00pa30BaTENbHBIX MPOTrpPaMM
HAYaJILHOTO 00IIETr0, OCHOBHOTO O0IIEro, CpeHero oomero oopasoBanusy» (C U3MEHEHHSIMH, TIprka3 MuHnpocBenieHus Poccumn
ot 23 nexabps 2020 r. Ne 766).

4. Vwueb6noro mana BOY COII Ne 20 na 2021-2022 y4eOHbIif ro.

5. Auaredpa. COopHUK MPUMEPHBIX pabouux mporpamm. 7—9 kiacchl: yueb. nmocodue amnst oduieo0pasopar. opranusanuii / [co ct. T.

A. Bypmuctposa]. — 6-¢ m3a1. — M.: [Ipocsemenue, 2020. — 112 ¢. — ISBN 978-5-09-076509-1.

[IporpaMmMa mo anreOpe [ OCHOBHOM IIKOJBI COCTaBlieHA B COOTBETCTBUMU C: TpeboBaHMsIMH  (eneparbHOTO
TOCy/IapCTBEHHOTO0  00pa30BaTEeNIbHOTO CTaHAapTa ocHOBHorooOmiero oopazosanusa (GI'OC OOO); TpeboBaHUSIMU K pe3ylbTaTamMm
OCBOEHHUSI OCHOBHOW 00pa30BaTeIbHOM MpPOrpaMMbl (JIMYHOCTHBIM, METANpeAMETHBIM, MPEIMETHBIM); OCHOBHBIMHU MOIXOJaMH K
pa3BUTHIO B (OPMHUPOBAHHUIO YHUBEPCATHHBIX Y4eOHBIX nerctBuil (YY) nms ocHoBHOTO 001Iero oopazoBanus. B Heil cobmomaercs

MPECMCTBCHHOCTD C (I)C,Z[epaHLHLIM ToCy1apCTBCHHBIM O6p330BaTeHLHLIM CTaHAApTOM HA4YaJIbHOT'O 0611161"0 06pa3OBaHI/I$I;

YUYUTBIBAIOTCA MCKIIPECAMCTHBIC CBA3U, @ TAKKC BO3PACTHBIC U IICUXOJIOTMYCCKUC 0COOEHHOCTHU IMIKOJIBHHUKOB, 06yqa101u1/1xc;1 Ha CTYIICHU

OCHOBHOT'0O 00111er0 00pa3oBaHusl.



B nporpamme npensioxeH aBTOPCKH OJIX0/] B YaCTU CTPYKTYPUPOBAHMS yUeOHOT0 MaTepualia, OIpeeeHUs MoCIe10BaTeIbHOCTH €ro
u3ydeHus, myreid (popMHUpOBaHUS CHCTEMBbl 3HAHWH, YMEHMH MU CIIOCOOOB NESTEIHHOCTH, PAa3BUTHS, BOCHUTAHUS W COLMAIM3ALUU
yuyamuxcs. [Iporpamma siBIsieTcs KIIIOUEBBIM KOMIIOHEHTOM y4eOHO-METOAMYECKOT0 KOMILIEKTa MO anredpe JUisi OCHOBHOM IIKOJIBI

(aBTops! FO. H. Makapsrues, H. I'. Muntok u 1p.; n3gatenbctBo «lIpocBemnieHue).

Pabouas nmporpamma paccuurtana Ha 306 gacos: 102 4. B 7 kinacce (3 yac B Heaeno), 102 4. B 8 kiacce (3 4. B Henento), 102 4. B 9

Kiacce (3 4. B HEJIEIH0).

2. Ilnanmpyemble pe3yJibTAaThl OCBOEHHS YUeOHOIro nmpeaMera «AJjredpa 7 — 9.

JINYHOCTHBIE pe3yJbTaThbl OCBOCHUA OCHOBHOM 06pa30BaTeJ’leOﬁ nmporpaMmmalI:

1. I'paxx1aHCKO€ BOCIIMTAHME M HPABCTBEHHOE BOCIIMTAHME JICTEH HA OCHOBE POCCUMCKMX TPAJAMIIMOHHBIX IIEHHOCTEH.

dopMHUpOBaHUE MPEACTABICHUN O COLMAIBHBIX HOPMaxX M MPABUIIAX MEXIUYHOCTHBIX OTHOUIEHUH B KOJUIEKTHUBE, TOTOBHOCTH K
Pa3HOOOPa3HO COBMECTHOM JIEATETLHOCTH TIPH BBIMOJIHEHNUN YU€OHBIX, TO3HABATEIBHBIX 33]1a4, BBIMOJIHEHUU YKCIIEPUMEHTOB, CO3aHuUs
y4€OHBIX TPOEKTOB, CTPEMJICHHS K B3aUMONOHMMAHHWIO M B3aUMOIIOMOIIM B TPOIIECCE ITOW Y4EOHOM ACSATEIHHOCTH,; TOTOBHOCTH
OIICHUBATh CBOE MOBEAECHHUE U MOCTYINKH CBOMX TOBAPUIIEH € MO3UIMU HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHMS MTOCIIEICTBUI
MOCTYIIKOB.

2. IlarpuoTryeckoe BocnuTanue u GOPMUPOBAHUE POCCUNCKON UIEHTUYHOCTH.

@opMHpOBaHNE IEHHOCTHOTO OTHOLIEHUS K OTEYECTBEHHOMY KYJIIBTYPHOMY, HCTOPUYECKOMY U HAyYHOMY HacJIeINI0, TOHUMAHMS
3HaYeHUs MaTEMaTHUKH B )KU3HU COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOM HH(POpMaLneil 0 HepeoBbIX JOCTHKEHUSIX
U OTKPBITUAX MUPOBOM M OTEYECTBEHHON MaTEMaTHKH, 3aMHTEPECOBAHHOCTH B HAay4YHBIX 3HAHUSX 00 yCTPOHCTBE MHUpa M OOIIECTBa,
OCO3HAHWE 3THUYECKOU TPUHAIIICKHOCTH, 3HAHUE UCTOPHUH, S3bIKA, KYJIBTYPBI CBOETO HAPOa, CBOETO Kpast, OCHOB KYJIbTYPHOI'O HACIIEIHS
HapoaoB Poccum u yenoBeuecTBa (MIEHTUYHOCTH YEIOBEKA C POCCUMCKOW MHOTOHAIIMOHATIBHON KYJIbTYpOH, COMPUYACTHOCTh MCTOPUU
HApOJIOB U TOCYAApCTB, HaXOJMBIIMXCSI Ha TEPPUTOPHM COBpeMeHHOHl Poccun); oco3HaHHOe, yBaXMTENbHOE U J100poXkenaTeabHOe

OTHOLLIEHUE K UCTOPHUH, KYJIbTYPE, PEIIUTHH, TPAAULIUAM, S3bIKaM, LICHHOCTAM HapoaoB Poccun u HapoioB Mupa.



3. JlyXOBHOE M HpaBCTBEHHOE BOCIIMTAHNE ASTEH HA OCHOBE POCCHMCKNX TPaIUIIMOHHBIX IICHHOCTEH.

Pa3Butre MOpaJIbHOrO CO3HAHMS M KOMIIETEHTHOCTH B PEUICHWH IOCTABJICHHBIX 3aJad Ha OCHOBE JIMYHOCTHOTO BBIOODA,
dbopMUpOBaHHE HPABCTBEHHBIX YYBCTB U HPABCTBEHHOTO IOBEICHHS, OCO3HAHHOTO M OTBETCTBEHHOI'O OTHOIICHUS K COOCTBEHHBIM
MOCTyNKaM (CIOCOOHOCTh K HPAaBCTBEHHOMY CaMOCOBEPIICHCTBOBAHMIO; BEPOTEPIUMOCTh, YBAKUTEIHHOE OTHOILIEHHE K PEJIUTHO3HBIM
YyBCTBaM, B3IVISAAM JIIOJEH WM MX OTCYTCTBHIO; 3HAHHME OCHOBHBIX HOPM MOpPaJIM, HPABCTBEHHBIX, JYXOBHBIX HJI€AJIOB, XPAHUMBIX B
KYJIbTYPHBIX TpaJuLUsAX HapoJoB Poccuu, TOTOBHOCTh Ha UX OCHOBE K CO3HATEIHLHOMY CAMOOTPAHMYEHMIO B MOCTYIKAaX, MOBEIACHUMU.
OcCBOCHHE CONHMAIBHBIX HOPM, MPaBWI TOBEICHUS, poyied M (GOpM COMMATBLHOW JKU3HM B TPYIIAX M COOOIIECTBaX. YdYacTue B
00IIECTBEHHOM JKU3HHU B IIpejieaxX BO3PACTHRIX KOMIIETEHIINI C yU€TOM PETHOHANBHBIX, STHOKYIBTYPHBIX, COIIHATBHBIX U 9KOHOMUYECKHIX
OCOOCHHOCTEl TOTOBHOCTH Yy4YacCTBOBAThb B IKU3HEACSATENBHOCTH IOJPOCTKOBOTO OOIIECTBEHHOTO OOBEAMHEHMS, MPOAYKTHBHO
B3aMMOJICHCTBYIOIIETO C CONUAIBHON CPEION M COIMATLHBIMI HHCTUTYTaMU; UIACHTH(UKAIUS ceOs B Ka4eCTBE CyOBEKTa COIMMATBHBIX
npeoOpa3oBaHnii, OCBOCHUE KOMIICTCHTHOCTEH B c(epe OpraHu3aTopCcKod IeSATENbHOCTH, IICHHOCTH IPOJYKTUBHON OpraHu3aiuu
COBMECTHOM JEATEIbHOCTH, CaMOpealM3allud B TPyNIE€ W OPraHu3alyy, LEHHOCTH <«JIPYyroro» Kak paBHOIPABHOIO IapTHEpa,
dbopMUpOBaHHE KOMIIETEHIIMH aHajan3a, MPOCKTHPOBAHUS, OpraHW3allMi JeATeNbHOCTH, pedIeKCUU U3MEHEHMH, CIoco0oB
B3aMMOBBITOIHOTO COTPYIHUYECTBA, CIOCOOOB peanu3alnun COOCTBEHHOTO JUAEPCKOT0 MOTEHIHAA.

4. TIpuoOureHne aereil K KyIbTYPHOMY HACIEINI0 (DCTETHUYECKOE BOCITUTAHUE).

cDOpMI/IpOBaHI/Ie B X0ZI€ pCIICHU 3aaa4 IPCACTABJICHUA 00 OCHOBaX CBETCKO 9TUKH, KYJIBTYPbI TPAAUIUOHHBIX peHHFHﬁ, HX pOoJIin
B pa3sBUTHUHN KYJIbTYPbI U UCTOPHUU Poccuu n YCJIOBCYCCTBA, B CTAHOBJICHHUU I'PAKAAHCKOT'O O6IlIeCTBa u pOCCHﬁCKOﬁ ToCyAdapCTBCHHOCTH,
IMOHUMAHHUEC 3HAUCHUSA HPABCTBCHHOCTHU, BCPbI U PCIUTHU B KHU3HHU UYCJIIOBCKA, CEMbU U 06IH€CTBa. Cq)OpMI/IPOBaTB OTBETCTBCHHOC
OTHOIICHHUEC K YYCHHIO, YBAXKUTCIIbHOC OTHOIICHUE K TPYAY, HATUYUEC OIIbITa YU4aCTHA B COMUAJIIBHO 3HAYUMOM TPYAC, OCO3HAHUEC 3HAYCHUA
CEMBHU B XXHU3HHU YCITIOBCKa U O6H.ICCTBE[, MPUHATHC ICHHOCTU ceMeHOoM JKU3HH, YBAXKUTCIILHOC U 3a00TIIMBOC OTHOIIICHUE K YJIEHAM CBOEH
CEMBbHU. (DOpMI/IpOBaTB CIIOCOOHOCTB K 9MOIHNOHAJIIBHO-IECHHOCTHOMY OCBOCHUIO MUPA; YBAXKCHUC K UCTOPHUU KYJIBTYPbI CBOCTO OTC‘ICCTB&,
BBIpa)KeHHOﬁ B TOM 4YHCJIIC B IMOHMMAaHHU KpPACOTbI YCJIIOBCKA, HOTpe6HOCTI) B O6HIGHI/II/I C XYIOXCCTBECHHBIMU IIPOU3BCACHHUAMMU,
q)OpMI/IPOBaHI/Ie AKTUBHOI'O OTHOIICHHS K TPpaJUIIUAM XYJIO)KGCTBeHHOfI KYJBTYPEI KaK CMBICHOBOﬁ, ACTETUYECKOM M TUYHOCTHO-3HAYNMOM

OCHHOCTH.



5. Ionynsgpu3anus HayYHBIX 3HAHUHA CPEIN ASTEH (I_[CHHOCTB HAay4YHOI'O HOSH&HHH).

@OopMUPOBAHHUE LEIOCTHOCTH MHUPOBO33PEHUSA, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO pa3BUTHS MATEMaTUKU U
OOIIIECTBEHHOW MPaKTUKH, YYHUTHIBAIOIIETO COLUAIBHOE, KYJIbTYpPHOE, S3BIKOBOE, JYXOBHOE€ MHOI000pa3ue COBPEMEHHOI0 MUpa.
Pa3BuBaTh TOTOBHOCTH M CIOCOOHOCTH OOYYArOMIMXCS K CaMOpPa3BUTHIO M caMOOOpa30BaHHIO Ha OCHOBE MOTHBAIMM K OOYyYEHHUIO U
MO3HAHUIO; TOTOBHOCTbH U CITIOCOOHOCTH OCO3HAHHOMY BBIOOPY M IOCTPOCHUIO AalibHEHIIIeH HHIMBUyaIbHOU TPAaeKTOpUU OOpa30BaHUs Ha
0a3e OpUEHTHPOBKH B Mupe mpodeccuii u mpodecCHOHATBHBIX MPEANOYTEHUH, C YIETOM YCTOHYHMBBIX MO3HABATEIHHBIX HMHTEPECOB.
['0OTOBHOCTH M CITOCOOHOCTH BECTH JUAJOr C APYTUMHU JIIOJbMH U JOCTUTaTh B HEM B3aUMONOHHMAaHUs (MICHTU(UKAIUA ceOs Kak
MOJIHOMPABHOTO CYOBbEKTa OOIIEHUs, TOTOBHOCTh K KOHCTPYHPOBAHHIO 00pa3a mapTHepa Mo JUAJIOTy, TOTOBHOCTh K KOHCTPYHPOBAHUIO
o0pa3a J0MyCTUMBIX CIOCOOOB JHAliora, TOTOBHOCTh K KOHCTPYMPOBAHHIO IpoOIlecca JUAora KaKk KOHBEHIIMOHUPOBAHUS HWHTEPECOB,
pOLEAYpP, FTOTOBHOCTh U CLIOCOOHOCTH K BEACHUIO IIEPETOBOPOB.

6. Pusnueckoe BOCIUTAHUE U (bODMI/IDOBaHI/IH KVJIBTYPBI 3J0POBbI.

CDOpMI/IpOBaHI/Ie HCHHOCTH 340POBOI'o U 0€301IacHOTO o6pa3a JKU3HU; IMPpaBUJI MHAUBUAYAJIBHOTI'O U KOJUICKTUBHOI'O 0€3011aCHOTO
IIOBCACHUSA B I-I]I)63BL»I‘-IE].I\/’IH]':,IX CUTyalluiX, YIPOXKArOIHUX XKU3HU U 3T0POBBIO Hmﬂeﬁ, IMpaBUJI 0e30I1acHOro IIOBCACHUA B 6LITy n peaﬂLHOﬁ
KH3HH.

7. TpyaoBoe BOCIIMTAHUE U HDO(bGCCI/IOHaJ'IBHOG CaMOOITpEACTICHHUC.

®opMupoBaHNE KOMMYHHKATHMBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM, ydeOHO—HCCIe10BaTeIbCKON, TBOPUECKOH U
JPYTruX BUJAAX JAEATEIbHOCTH; MHTEpeca K MPAKTUYECKOMY M3Y4YEHHIO Ipodeccuil U Tpyaa pa3lu4yHOro poja, B TOM YHCJIEe Ha OCHOBE
IPUMEHEHHUsS MaTeMaTHYeCKUX 3HAaHUM, OCO3HOHHOTO BbIOOpa MHAMBHUAYAJIbHON TPAEKTOPUU HPOAODKEHHS O0pa30BaHUS C Y4ETOM
JMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K MPEAMETY, 0OIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH.

8. DKOJIOrMYeCcKOe BOCIIMTAHHUE.

(DOpMI/IpOBaHI/IC OCHOB 3KOJIOTHYECKOMH KYJIbTYPHI, COOTBCTCTByIOH.[Cﬁ COBPECMCHHOMY YPOBHIO 3KOJIOTHYCCKOI'O MBIIUICHUA,
HaJIM4YHUEC OIIbITa 3KOJOTIMYCCKHU OpHeHTHPOBaHHOfI pe(l)J'IGKCI/IBHO-OHCHOT-IHOI\/’I n HpaKTquCKOﬁ ACATCIIBHOCTH B XHU3HCHHBIX CHUTYAllUAX
(FOTOBHOCTI) K HUCCIICAOBAHUIO IMPUPOABI, K 3aHATHUAM CEITbCKOX031ICTBCHHBIM TPYAOM, K XYIOXKCECTBCHHO-3CTETUICCKOMY OTPAKCHHUIO

npupoabl, K 3aHATUAM TYypHU3MOM, B TOM YHUCIIC 3KOTYPU3MOM, K OCYHICCTBJIICHHUIO npnponooxpaHHoﬁ I[GSITG.HBHOCTI/I). (DOpMI/IpOBaHI/IC



1€JIeCO00Pa3HOr0 OTHOLIEHUS K MPUPO/IE KaK UCTOYHHUKY KU3HU Ha 3eMJie, OCHOBE €€ CyIeCTBOBAaHUS, IOHUMaHUS [ICHHOCTH 3J0POBOIO
u OezomacHOro obpasza >KU3HU, OTBETCTBEHHOTO OTHOLICHHS K COOCTBEHHOMY (PM3MUECKOMY M IMCHUXUYECKOMY 3/I0POBBIO, OCO3HAHHS
[EHHOCTH COOJIIOJICHHSI TTPaBUJI O€3011acCHOTO MOBEJACHUS NIPU pabOTE C BEIIECTBAMH, a TAKXKE B CUTYaIUSIX, YIPOXKAIOIIUX 3/10POBBIO H
JKU3HU JIIOJIe; CIOCOOHOCTH TNPUMEHSTh 3HAHUS, IOJy4yaeMmble IMPH H3YYEHUU MaTeMaTUKH [AJs PElIeHUs 3aaad, CBSI3aHHBIX C
OKpY’Karolllel cpenoil, MOBBIIIEHUsI YPOBHS IKOJIOTMUYECKON KYJIbTYphl, OCO3HAHMSI I100AJILHOTO XapaKTepa SKOJIOTHYEeCKUX IMpodiieM U

MyTEN UX PELIEHUS MOCPEICTBOM METOJOB MAaTEMATUKHU.

MetanpeamertHslie pe3yabratbl ocBoennss QOOIL.

MeTtanpeaMeTHble pe3yibTaThl BKIOYAIOT OCBOCHHbBIE OO0YYAIOIIMMHCS MEXIPEIMETHBIC MOHATHS U YHUBEpCAJbHbIE yueOHbIE
JercTBUs (pEryssiTUBHBIC, TO3HABATEIbHBIE, KOMMYHUKATUBHBIC).

Me:xknpeaMeTHble MOHATHS.

YcnoBueMm popMHupoBaHUS MEKIPEIMETHBIX MOHATUN, TAKUX, KaK CUCTeMa, (aKT, 3aKOHOMEPHOCTh, (PEHOMEH, aHaIN3, CHHTE3 SIBJISIETCS
OBJIaJiIcHUE OOYYaIOIIMMHUCS OCHOBAMHM YHTATEIbCKOM KOMIIETEHIINH, MPUOOpPETeHHEe HABBIKOB PabOTHI ¢ MH(pOpMAIUeil, ydyacThue B
IIPOEKTHOH NeATenbHOCTU. B OCHOBHOI 1IKOJIE Ha Bcex MpeameTax Oy[eT MpojoiKeHa padoTa o (GOPMUPOBAHUIO U Pa3BUTUIO OCHOB
YUTATENHCKOM KOMIICTCHIINH. O6yqa10umecs1 OBJIAACIOT YTCHHUEM KaK CpCACTBOM OCYHICCTBICHUA CBOUX I[aJ'[I)HGI\/'IIHI/IX TIJIAHOB:
POJOHKEeHHsT 00pa30BaHMs U caMOOOPa30BaHMsI, OCO3HAHHOTO IJIAHHUPOBAHUS CBOETO aKTyaJbHOTO U MEPCIEKTUBHOTO Kpyra YTeHHs, B
TOM YHCJIE€ JOCYTOBOTO, IOJTOTOBKU K TPYJOBOW M COLIMATBHOW JMEATENBHOCTH. Y BBIMYCKHHUKOB OyneT chopMHUpOBaHA MOTPEOHOCTH B
CUCTCMATUYCCKOM YTCHUU KaK CPEACTBC [TIO3HAHUA MHpPa U ce0s B TOM MHUPEC, rapMOHHU3allUA OTHOIIEHUH YeT0BEKa 1 O6HI€CTBa, CO31aHuHn
obpaza «moTpeOHOTO Oy TyIIEeTO.

[Tpu u3yuenuu anredOpsl, 00yUaroIrecs: yCOBEPIISHCTBYIOT MPUOOPETEHHBIE HA TIEPBOM YPOBHE HAaBBIKU PabOThI ¢ HHPOpMAIIHEi
¥ onoiHAT uX. OHU CMOTYT paboTaTh C TEKCTaMH, MPeoOpPa30BBIBATh M HHTEPIIPETUPOBATH COJAEPKAIIYIOCS B HUX HHPOPMAIIHIO, B TOM
YHCIIe:

* CHCTEMAaTU3UPOBATh, COMOCTABIISITh, AHAJTM3UPOBATh, 0000IIaTh U HHTEPIIPETUPOBATH UHPOPMAIUIO, COJIEPIKALIYIOCS B TOTOBBIX

UH(POPMALIMOHHBIX 00bEKTaX;



* BBIICJISATh TJIABHYK0 M M30BITOYHYKO HMH(OpPMAIMIO, BBIIOJHATH CMBICIOBOE CBEPTHIBAHUE BBIIEICHHBIX (DAKTOB, MBICIEH;
NPEACTaBIATh MHOOPMAIMIO B C)KAaTOW CIOBECHOH (opme (B BHIE IUIaHA WM TE3MCOB) M B HAIJIAJHO-CHMBOJIMYECKON (hopme (B BHIE
TaOIHIL, TpaUUIECKUX CXEM M JUarpaMM, KapT MOHATHIA — KOHLENTYAIbHBIX IHarpaMM, OIIOPHBIX KOHCIIEKTOB);

* 3aI0JIHATH U JOHOJHATH TaOJIMIIbI, CXEMBI, AUArPaMMBbl, TEKCTHI.

B xone u3ydeHus Bcex ydeOHBIX MPEIMETOB, 0OydarolMecs NPUOOPETYT OMNBIT MPOEKTHOM JEATEIbHOCTH Kak 0co00i (GopMeI
y4eOHO# paboThI, CIOCOOCTBYIONIEH BOCIIUTAHUIO CAMOCTOSITEIbHOCTH, HHUIIUATUBHOCTH, OTBETCTBEHHOCTH, MOBBIIICHUIO MOTHBALIUU U
3pPEKTUBHOCTH YUEOHOH NEeATENPHOCTH; B XOJI€ peaM3allid HMCXOJHOTO 3aMbIClIa HA TPAKTUYECKOM YPOBHE OBIAJCIOT YMEHHEM
BbIOMpATh aJ€KBaTHbIE CTOSILEH 3ajjaue CPeACTBA, IPUHUMATh PELICHUs, B TOM YUCIIE U B CUTyallUsX HeomnpeaeaeHHocTH. OHU mosryyar
BO3MOXKHOCTbh Pa3BUTh CHOCOOHOCTh K pa3pabOTKe HECKONBKMX BApUAHTOB PEILEHHH, K MOMCKY HECTAaHAAPTHBIX PELICHUH, IMOUCKY U
OCYIIIECTBIICHUIO Hanbo1ee MPUEMIIEMOTO PEIICHHUS.

[lepedyeHb KIIIOYEBBIX MEXKIPEAMETHBIX TOHSATHHA ONpEAeseTcs B XoJle pa3paboTKH OCHOBHOH 00pa3oBaTeIbHON MPOTPAMMBI
OCHOBHOT'0 00111ero 00pa3zoBaHus 00pa30BaTEIbHON OPraHU3aluK B 3aBUCUMOCTH OT MaTEepUAIbHO-TEXHUYECKOTI'0 OCHAILIEHHS, KaJJpOBOTO
NOTEHIIMAaJa, UCTIONIb3YEeMbIX METOJI0B pabOThl U 00Pa30BaTENbHBIX TEXHOJIOTHH.

B cootBerctBrn @I'OC OOQ BbIAENAIOTCS TPU TPYIIBI YHUBEPCAIbHBIX YUEOHBIX NEHCTBHI: peryisiTUBHbIE, [I03HABATEIbHBIE,
KOMMYHHUKaTHBHBIE.

PeryasituBubie YY /|

1. VYmMeHue caMOCTOSATENBHO ONPEAEATh eI 00y4eHuUs, CTaBUTh U (POPMYIMPOBATH HOBBIE 331a4M B yueOe U MO3HaBaTeIbHON
JeSITeIbHOCTH, Pa3BUBATh MOTUBBI U HHTEPECHI CBOEH MM03HABATENbHOM AesITeaIbHOCTH. OOydatomuics CMOXKET:

® aHAJIM3HPOBATh CYIIECTBYIOLINE U MJIAHUPOBATh Oynyline oOpa3oBaTelbHbIE PEe3YIbTAThI;

® HIeHTU(DHUIIMPOBATH COOCTBEHHBIE MPOOJIEMBI U OTIPEEISIThH TIIABHYIO MPOOIIEMY;

® BBIIBUraTh BEPCUU PELIEHUS IPOoOIeMBbl, (POPMYIHPOBATh TUIIOTE3bI, IPEABOCXUIIATH KOHEUHBIN pPe3ylbTaT;

® CTaBUTH LIEJIb JICATEILHOCTH HA OCHOBE OIPeJIeIEHHON MPOOIeMbl U CYIIECTBYIOIIUX BO3ZMOKHOCTEH;

e (QopmynupoBaTh yueOHbIE 33/1a4M KaK LIard JOCTUKEHUS IOCTaBIEHHOH 1IeTH IeSTeIbHOCTH;

e 000CHOBBIBATD HCJICBBIC OPUCHTUPBI W TIPHOPUTCTHI CCBUUIKAMHM Ha NEHHOCTH, YKa3bIBasd H 000CHOBEIBast JIOTUYCCKYIO



IIOCIE0BATEIBLHOCTD II1aroB.

2. YMEHHE CaMOCTOSTEIbHO IUIAHHPOBATh MYTH JOCTHKCHHS 1€, B TOM YHUCIIC AIbTEPHATHBHBIC, OCO3HAHHO BBIOMPATH
HanOosee 3¢ (heKTUBHBIE CIIOCOOBI pelIeHUs] Y4eOHBIX U TO3HABATENIBHBIX 3a/1a4. OOyJatonMics CMOXKET:

e OMpeAeaTh HeOOXOJUMBbIC JEHCTBHS B COOTBETCTBUHU C y4eOHOW M IO3HABATEIbHOW 3aJadeii U COCTaBIATh AITOPHUTM HMX
BBITTOJIHEHMS;

e 00O0CHOBBIBATh U OCYIIECTBIATH BBIOOp Hanbosee 3(hPEeKTUBHBIX CIIOCOOOB pellieHrs YIeOHBIX M MTO3HABATEIHHBIX 33]1a4;

® OIpEIeIATh/HAXOIUTh, B TOM YHUCIIC U3 NPEJIOKCHHBIX BapUAHTOB, YCJIOBHUS JUIsl BHIMOJIHEHHs y4eOHOW M TO3HABATEIILHOU
3a7a4H;

® BBICTpaUBaTh XU3HEHHBIC IJIAHBI HA KPATKOCPOUHOE Oyyliee (3asiBJIATh 1ICJICBbIC OPUCHTUPDI, CTABUTH aJICKBATHBIC UM 3a/1a4H
U TpejiaraTh IeHCTBUS, YKa3biBasi 1 000CHOBBIBAsS JIOTUYECKYIO TIOCIICIOBATEIBHOCTD IIaroB);

® BBIOMpATH U3 NPEIJIOKCHHBIX BADHAHTOB U CAMOCTOSTEIILHO UCKATh CPEACTBA/PECYPCHI JIJISl PEIICHHS 3aa4H/ TOCTHKCHHUS 11CTIH;

® COCTaBJIATH IUIAH PEHICHHUS MPoOJIeMbl (BBIITOJIHEHHS IPOEKTA, IPOBEIACHHS HCCIICIOBAHMUA);

® OMNpeACIATh MOTCHIMAILHBIC 3aTPYAHCHUS MPU PEIICHUH YYeOHOW M TO3HABATEILHOM 33aaud M HaXOJHWTH CPEACTBA JIIS UX
yCTpaHCHUS;

® OMUCHIBATH CBOM OMBIT, OGOPMIISIS €ro AJis Mepelayd APYTUM JIOASM B BHUJE TEXHOJOTMH PEIICHUs MPaKTUYECKUX 3aaad
OTIPE/ICIIEHHOTO KJIacca;

® TUTAHUPOBATh U KOPPEKTUPOBATH CBOIO MHAMBHUIYAIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHUIO.

3. YMeHHe COOTHOCHUTH CBOW JICWCTBHS C IUIAHUPYEMBIMH pPe3yJIbTaTaMH, OCYIICCTBISATH KOHTPOJIb CBOCH JCATCILHOCTH B
mpolecce JOCTHKEHHsSI Pe3yabTaTa, OMpelesTh CIOCOOBI IEHCTBUI B paMKaX MPEJIOKEHHBIX YCIOBUN U TpeOOBaHMA, KOPPEKTUPOBATH
CBOM JICHCTBUS B COOTBETCTBUU C U3MEHSIIONIEcs cuTyanueid. OOydJaromuics CMOKeET:

® OIpeAeIATH COBMECTHO C ITEJaroroM U CBEPCTHUKAMH KPUTEPUH TUTAHUPYEMBIX PE3YJIbTaTOB U KPUTEPUH OIICHKHU CBOCH YIeOHOM
JIeITEIIbHOCTH;

® CHCTEeMaTH3WpOBaTh (B TOM YHCJIEC BBIOMPATh NPUOPUTETHBIC) KPUTCPUU IUIAHHPYEMBIX PE3YyJIbTaTOB M OIEHKHA CBOCH

JCATCIIbHOCTH,



e OTOMpaTh MHCTPYMEHTHI Ul OLEHUBAHUS CBOEH J1E€ATEIbHOCTH, OCYILECTBIIATh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH B paMKax
IPEJIOKEHHBIX YCIOBUN U TpeOOBaHMUI;

® OILICHHUBATbH CBOIO ACSTEIbHOCTD, ApTYMEHTUPYS IPUUMHBI JOCTUKEHUS UJIM OTCYTCTBUS IIJIAHUPYEMOI'O PE3yJIbTaTa;

® HAXOJUTh JOCTATOYHBIE CPEJCTBA JJIS BBINOJHEHHs YYEOHBIX JEHCTBHM B M3MEHSIOLICHCS CUTyallud W/WIU MPU OTCYTCTBUU
IUTAHUPYEMOT'O pe3yJIbTaTa;

e paboTasi IO CBOEMY IIIaHy, BHOCUTh KOPPEKTHBBI B TEKYIIYIO JESATEIbHOCTh HA OCHOBE aHAJIW3a W3MEHEHWH CUTyaluu Jis
HOJIYyYEHHUs 3aIUIaHUPOBAHHBIX XapaKTEPUCTUK MIPOAYKTa/pe3ybTaTa;

® YCTaHABJIMBATh CBA3b MEX]Y MOJIYYECHHBIMU XapaKTEPUCTUKAMU POAYKTA U XapaKTEPUCTUKAMU IIpoLiecca AESITEIbHOCTU U 110
3aBEPILICHUHU JESITeIbHOCTH IPeJIaraTh U3MEHEHUE XapaKTePUCTHK Mpoliecca i NOIYYeHUs YIyUIIEHHbIX XapaKTepPUCTUK MTPOAYKTa;

® CBEpATH CBOM JICHCTBHUSA C LIEJBIO U, IPU HEOOXOTUMOCTH, UCTIPABIIATH OIINOKH CaMOCTOSTEIIBHO.

4. YMeHHe OLIEHUBATh MIPABUIBHOCTb BBIMOJIHEHUS y4eOHOH 3a/aun, cOOCTBEHHbIE BO3MOXKHOCTH e perieHus. O0yqaromuiics
CMOJKET:

® OMpeAensTh KpUTEPUHU NPaBUILHOCTH (KOPPEKTHOCTH ) BBIIIOJIHEHUS yUeOHOU 3a1auH;

® aHAJIM3UPOBATh U 0OOCHOBBIBATH MPUMEHEHNE COOTBETCTBYIOIIET0 MHCTPYMEHTAapUs Ui BHIIOJHEHHS Y4eOHO 3a1auu;

e CBOOOJHO MOJNB30BAThCSI BBIPAOOTAaHHBIMU KPUTEPUSIMU OLEHKH M CAaMOOLEHKH, UCXOJS W3 LEIH M HUMEIOLUXCS CPEICTB,
pasnnyas pe3yibTaT U crocoObl JeicTBUi;

® OIICHHUBATh MPOAYKT CBOEH JIEATENHHOCTH 110 3aJJaHHBIM H/WIIM CAMOCTOSATEIBHO OINPENEICHHBIM KPUTEPHUSIM B COOTBETCTBUU C
LEJbIO 1eATEIbHOCTH;

e 00OCHOBBIBaTh JOCTHKUMOCTD II€JIM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKM CBOMX BHYTPEHHHMX PECYPCOB U JOCTYITHBIX
BHEIIHUX PECYPCOB;

e (uUKCUpPOBATh U AHAIU3UPOBATH IUHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.

5. Bnanenue ocHOBaMU CaMOKOHTPOJISl, CAMOOIICHKH, IPUHATHUS PEIIEHUH U OCYIIECTBIEHUSI OCO3HAHHOTO BbIOOpA B yueOHOH U
nmo3HaBaTebHONW. OO0yJarOMUICs CMOXKET:

e HaOMIONATh U AaHATU3UPOBATH COOCTBEHHYIO YUEOHYIO M ITO3HABATEIBHYIO JEATEIBHOCTD U ICATEIIEHOCTD IPYTUX 00yUYarOmIUXCs



B IIPOLIECCE B3aUMOIIPOBEPKH;

® COOTHOCHUTH PEaTbHBIC U TUIAHUPYEMBIC PE3YIbTaThl MHINBUAYATBHONH 00pa30BaTEILHOM NS TEIILHOCTH U JIENIaTh BBIBO/IBI,

® TPUHUMATH PEIICHUE B YICOHOM CUTyalli U HECTH 32 HETO OTBETCTBEHHOCTH;

® CaMOCTOSITENIHO ONPEENSTh IPUUYUHBI CBOETO ycIexa WM Heyclexa U HaXOAUTh CIIOCOOBI BBIX0/1a U3 CUTYallU HEYyCIIeXa;

® DPETPOCIEKTUBHO OMPEIENATh, KaKhe NEHCTBUS MO PEHIeHHI0 Y4eOHOM 3ajaud WM mapaMeTpbl 3TUX ACHCTBUI NMPUBEIH K
MOJIYyYEHHUIO UMEIOLIETOCs MPOAYKTa yueOHON ACSITEeNbHOCTH,

® JIEMOHCTPUPOBATh MPHUEMBI PETYIALUU TCUXOPU3NOIOTUYECKUX/ AMOLMOHAIBHBIX COCTOSIHHM A1 JOCTHKEeHUs 3(dekTa
ycroKkoeHus (YCTpaHeHHUs SMOLIMOHAIBHOM HaNpsHKeHHOCTH), 3 dekTa BoccTaHOBIEHUS (0cialbaeHus MPOsIBICHUN yToMIIeHUs ), d3pdekra
AKTUBM3AIMH (TOBBILIICHUS TICUXO(PHU3UOIOTUYECKON PEAKTUBHOCTH).

ITo3naBartenbHbie YY /|

1. Ymenue ompenensTh IMOHSATHS, CO3/1aBaTh OOOOIIEHWS, yCTAaHABIMBATh AHAJOTUH, KIAaCCH(DPHUIIMPOBATH, CAMOCTOSTEIHHO

BBIOMpATh OCHOBAHUS U KPUTEPHH AJI KilacCU(DHUKAIUMK, YCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBSI3U, CTPOUTH JIOTHUYECKOE

paccyxaeHue, yMo3akitoueHue (MHIyKTUBHOE, A€ TyKTUBHOE, TI0 aHAJIOTHH) U AeNaTh BBIBOAbL. OOyJaromuiics CMOXKET:

¢ 10AOMpPATH CIIOBA, COMOTYMHEHHBIE KIIFOUEBOMY CJIOBY, OTIPEIEISIONINE €0 MPU3HAKH U CBOHCTBA;

® BBHICTPaMBATh JIOTUYECKYIO IIETIOYKY, COCTOSIIYIO U3 KIIFOUEBOTO CIIOBA M COMOIYMHEHHBIX MY CIIOB;

® BBIIEIATH OOIIUN TPU3HAK JABYX MIU HECKOJIBKHUX MPEIMETOB, UJIH SIBICHUN U OOBICHITH UX CXOJICTBO;

e O00BEAMHSATH MPEIMETHl U SIBJICHUS B TPYIIHI 1O OMpPEIeICHHBIM MPU3HAKaM, CPaBHHUBATh, KIACCH(PUIIMPOBAThL U 00001IaTh
(bakThl U SABIIECHUS;

® BBLIICIATH SIBJICHHUE U3 OOIIETO psAsla IPYTUX SIBICHUN;

® OMpeAeATh 00CTOSATEIIBCTBA, KOTOPBIC MPEANISCTBOBAIA BOSHUKHOBCHHIO CBS3H MEXKIY SBICHUSIMH, U3 3THX OOCTOSITEIHCTB
BBIJICTISITE OIPEICIISAIONINE, CTOCOOHBIE OBITh MPUYMHOMN JTAHHOTO SBJICHHUS, BBISBIISITh IPUYHHBI M CJICICTBUS SIBJICHUH;

® CTPOHUTH PACCYXACHHUE OT OOIINX 3aKOHOMEPHOCTEH K YaCTHBIM SIBIICHUSM U OT YaCTHBIX SIBJICHHI K OOIIUM 3aKOHOMEPHOCTSIM;

® CTPOHTH PACCYXJICHHE HA OCHOBE CPABHEHUS IIPEIMETOB U SBIICHUH, BBIZICIISS ITPH 3TOM OOIIHE TIPU3HAKHY;

e y3Jarath NOJYyYEHHYIO HH(OPMAIIHIO, UHTEPIPETUPYS €€ B KOHTEKCTE pelaeMoil 3a1a4;



® CaMOCTOSITEIbHO YKa3blBaThb Ha HMH(OPMALMIO, HYKIAIOLIYIOCS B IPOBEpPKE, MpeajaraTb U HPUMEHSTh CHOCO0 MPOBEPKU
JIOCTOBEPHOCTH MH(OPMALINH;

e BepOATM30BaTh IMOIMOHAIBHOE BIICYATICHUE, OKA3aHHOE Ha HETO HCTOYHHKOM;

® O0O0BACHATH ABJIECHHUS, IPOLIECCHI, CBA3HM U OTHOLLCHMUS, BBISIBIIIEMBIE B X0/1€ T03HABATEIbHOM U UCCIIEI0BATEIbCKON 1€ TEIbHOCTH
(mpUBOIUTH O0BSCHEHHE C U3MEHEHHEM (DOPMBI IPEJCTABICHUS; OOBICHATD, ACTATU3UPYS WU 000011ast; OOBICHATh C 33JaHHONW TOYKH
3peHus);

® BBIIBJATH W HAa3bIBaTh MPUYMHBI COOBITHS, SIBJICHUS, B TOM YHCIIE BO3MOXKHBIE / HanOoJiee BEpOSTHBIC TPUYHUHBI, BO3MOKHBIC
MOCJIEACTBHS 33/1aHHON PUYHMHBI, CAMOCTOSATEIBHO OCYIECTBIISAS IPUUMHHO-CIIEICTBEHHbIN aHAIN3;

e JenaTh BBIBOJ Ha OCHOBE KPUTHUYECKOI'O aHaJIM3a Pa3HbIX TOYEK 3PEHMsI, TOATBEPKIaTh BbIBOJ COOCTBEHHON apryMeHTaluei
WM CaMOCTOSITENIbHO TOJIYyYEHHBIMU JAHHBIMHU.

2. YMeHHe co3JgaBaTh, NMPUMEHATH M TPE0OPa3OBHIBATH 3HAKM W CHMBOJIBI, MOJAEIH M CXEMbI Ui pEIIeHUS Y4eOHBIX H

M03HaBaTeNbHbIX 331a4. O0yJaroLUuiics CMOXKET:

e 0003Ha4aTh CUMBOJIOM M 3HAKOM NPEAMET U/UJIH SBJICHUE;

® ONpEeNeNATh JOIMYECKHE CBSI3U MEX]y MpeAMeTaMH W/WIU SABJICHUSMH, 0003HAYaTh JaHHBIE JOIMYECKHE CBSI3U C MOMOILBIO
3HAKOB B CXEME;

e co3JaBaTh a0CTPAKTHBIN WM peabHbI 00pa3 npeaMeTa U/Win sSBICHHUS;

® CTPOUTh MOJEJH/CXEMY Ha OCHOBE YCIIOBHH 3aJjaun /UK crioco0a ee perieHus;

e Co3/1aBaTh BepOajgbHbIE, BEIIECTBEHHbIE U MHPOPMAIIMOHHBIE MOJIETH C BBIJICJICHUEM CYHIECTBEHHBIX XapaKTEPUCTHK 00bEKTa
JUTSL OIIPEIENIEHNs CrIoco0a pelIeHus 3a/1a4l B COOTBETCTBUU C CUTYaIHEil;

e 1peoOpazoBbIBaTh MOJEIH C IIeJIbIO BBISBJICHUS OOIINX 3aKOHOB, OMPEIEIIAIONINX TaHHYIO IPEAMETHYIO 001aCTh;

® TIEPEBOJUTH CIOKHYIO [0 COCTaBY (MHOTOACIEKTHYIO) HH(GOPMALIMIO U3 TpapuiecKoro i GopMain30BaHHOTO (CUMBOJIBHOIO)
MIPE/ICTABJICHHS B TEKCTOBOE, 1 HA00OPOT;

® CTPOHUTH CXEMY, aJITOPUTM JICUCTBHUS, UCTIPABIISATH UM BOCCTAHABIIMBATH HEM3BECTHBIN paHee aJITOPUTM Ha OCHOBE UM EIOLLErOCs

3HaHUSA 00 00BEKTE, K KOTOPOMY NMPUMEHSIETCS aJITOPUTM;



CTPOUTH AOKA3aTCIbCTBO: IIPAMOE, KOCBEHHOC, OT IIPOTUBHOTI'O,

aHAIM3UPOBATh/peIIEKCUPOBATh OMBIT Pa3padOTKU M peaju3aluy y4yeOHOro MPOeKTa, HCCeIOBaHUSl (TEOPETHUECKOTO,

BMHI/IpI/I‘leCKOFO) Ha OCHOBC HpC,I[J'IO)KGHHOfI HpO6J’ICMHOI>i CUTyalluu, IMOCTaBJICHHOM IIEJIN /M 3aJaHHBIX KPUTCPUCB OLCHKHU

MPOJYKTa/pe3ybTara.

3.

CwmpbicnoBoe uteHue. O0yJaromuiicsi CMOXKET:
HAXOJHTh B TEKCTE TpeOyeMyro HHGOpMAIHIO (B COOTBETCTBUH C LIEISIMHU CBOCH JESITEILHOCTH);
OpPUCHTHUPOBATLCA B COACPIKAHNUU TCKCTA, IOHUMATh HGHOCTHBIf/'I CMBLICJI TCKCTA, CTPYKTYPUPOBATL TCKCT,
YCTaHAaBJIMBATb B3aUMOCBA3b OIIMCAHHBIX B TCKCTC CO6I)ITI/II71, ﬂBJ’ICHHfI, IIponecCoOB;
PE3IOMUPOBATH TJIABHYIO UICKO TEKCTA,;

Hp606paSOBBIBaTB TCEKCT, «IIEpEeBOASA» €TI0 B JpYryro MOAAJIBbHOCTb, HWHTCPHPECTUPOBATH TEKCT (Xy,HO)KCCTBGHHBIfI u

HEXY/I0KECTBEHHBIH — Y4eOHBIH, HAyYHO-IOMYJISIPHBIN, HH)OPMAIMOHHBIH, TekcT non-fiction);

KpPUTHYCCKH OLICHUBATL COACPIKAHNC U (1)OpMy TCKCTA.

4. CDOpMI/IpOBaHI/Ie " PAa3BUTHC 3KOJOTHYCCKOI'0 MBIINUICHUA, YMCHUC NIPUMCHATH €ro B H03HaBaTeJIBHOI>’I, KOMMYHHKaTHBHOﬁ,

COLIMAJIBHOM MPAKTHKE U MpodeccuoHanbHOM opueHTauu. O0yJaronfiics CMOXKeT:

OTIpEEIATh CBOE OTHOLIEHUE K MPUPOJHON CpeLE;

AQHATM3UPOBATH BIMSHUE YKOJIOTMUECKUX (PaKTOPOB HA Cpely OOMTAHMS )KUBBIX OpPTraHHU3MOB;

MIPOBOAMTH MPUUMHHBIA U BEPOATHOCTHBIN aHATN3 DKOJIOTUYECKUX CUTYAIIHIA;

MIPOTHO3UPOBATh H3MEHEHHS CUTYAIlMH MIPU CMEHE ACUCTBUS OAHOTO (haKTopa Ha JAelcTBUE APYroro GakTopa;
pacpoCTpaHsATh SKOJOTUUYECKHUE 3HAHUS U y4aCTBOBATH B MPAKTUYECKUX JIeIaX MO 3aIIUTE OKPY>KAIOIIEH CpeIbl;

BbIpaXaTh CBOE OTHOIIECHHE K MIPUPOJIE Yepe3 PUCYHKU, COUMHEHUS], MOJIENIH, IPOEKTHBIE PabOTHI.

5. Pa3BuTne MOTHBAIMU K OBJAQJCHHUIO KYJIBTYPOW aKTUBHOTO MCITOJIB30BAHUS CIOBApEH M APYTHX MOUCKOBBIX cucTeM. OOydaroniuiics

CMOXCT.

¢ OnpeUAcCiIATb HCOGXOI[I/IMBIG KIIFOYCBBIC ITOMCKOBBIC CJIOBA U 3aIIPOCHI;

® OCYHICCTBJIATH BSaHMOHCﬁCTBHC C JJICKTPOHHBIMU IMOMCKOBBIMU CUCTEMAaMM, CJIOBApPAMU;



e (opmHupOBaTH MHOXKECTBEHHYIO BEIOOPKY U3 MOMCKOBBIX HCTOYHUKOB JJIs1 O0BEKTUBU3ALIUU PE3YIbTATOB MTOMCKA;
® COOTHOCHUTH IOJyYEHHBIE PE3YJIbTAThl IOUCKA CO CBOCH JESATENbHOCTHIO.
KommynunkaruBubie YY /|
1. YMeHnue opraHuzoBbIBaTh yueOHOE COTPYJHHUYECTBO M COBMECTHYIO JEATEIHHOCTh C YYUTEJIEM M CBEPCTHHKaMH; paboTaTh
MHIMBUYAIIBHO U B TPYIIIE: HAXOIUTH 00IIee peleHre 1 pa3penarb KOHGIUKTH Ha OCHOBE COTJIACOBAHUS MO3HIIMN U ydeTa
MHTEPECOB; (OPMYIHPOBATH, APTYMEHTUPOBATH U OTCTAMBATh CBOE MHEHUE. O0YJarOIUICI CMOXKET:
— ONpeneNsiTh BO3MOXHBIEC POJIH B COBMECTHOMU JESITENbHOCTH;
— WIpaTh ONPEIEIIEHHYIO POJIb B COBMECTHOM J1€ATEIbHOCTH;
— TpPUHUMATh MO3UIHI0 coOecelHuKa, MOHUMAas MO3UIHMI0 JPYroro, pa3iuyarb B €ro pedyd: MHEHHE (TOYKYy 3pEeHHS),
JI0Ka3aTeIbCTBO (APryMEHTHI), (DaKThI; THIIOTE3bI, aKCHOMBI, TEOPHUH;
— OIpenensaTb CBOM JEMCTBUSL W JIEHCTBUS MAapTHEpPA, KOTOpPbIE CHOCOOCTBOBAIM WJIM IPEMSATCTBOBAIM IMPOIYKTUBHOU
KOMMYHHUKaIUH;
— CTpOUTH NO3UTHBHBIE OTHOIIECHHUS B Mpoliecce yueOHOM 1 M03HAaBaTEIbHOMN 1€ATEIbHOCTH;
— KOpPPEKTHO W apryMEHTHPOBAaHHO OTCTaWBaTh CBOIO TOYKY 3PEHHs, B JAUCKYCCUM YMEThb BBIJIBUIATh KOHTPApTryMEHTHI,
nepedpazupoBaTh CBOIO MBICIH (BJIaJIEHUE MEXaHU3MOM SKBHUBAJIEHTHBIX 3aMEH);
— KpUTHUYECKH OTHOCUTBHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IpU3HABaTh OIIMOOYHOCTH CBOETO MHEHHS (€CIM OHO
TaKOBO) U KOPPEKTUPOBATH €r0;
— TMpeajiarath albTEepHATUBHOE PELIEHUE B KOH(QIUKTHON CUTYaIlUH;
— BBIAEATH OOLIYIO0 TOUKY 3pEHUS B IUCKYCCHUH;
— JIOroBapuBaThCs O MpaBUJIaX U BOMPOCax AJisi 00CYXKIEHHs B COOTBETCTBUU C IOCTABICHHOW NEpe]] IpyYIoil 3aaauei;
— OpraHM30BBIBAaTh YUeOHOE B3aMMOJEHCTBHE B rpymie (OnpeaensTh oOuye e, pacupeaensTh POy, JOTOBAPUBAThCS APYT C
JPYroMm U T. 11.);
— YCTpaHATh B paMKax JAMajora pa3pbiBbl B KOMMYHHUKAIlUH, OOYCJIOBJIEHHBIE HEMOHMMAaHHEM/HENPUSTHEM CO CTOPOHBI

cobeceqHMKa 3a/1a4d, GOPMBI HITH COZICPKAaHMS TUaJIora.



2. YMeHME OCO3HAaHHO HCIOJb30BATh PEUEBBIC CPEACTBA B COOTBETCTBUHU C 33Jayeil KOMMYHUKALMU JAJIS BBIPAKEHHUS CBOUX
YYBCTB, MBICJIEH U MOTPEOHOCTEH NSl TUIAHUPOBAHUS U PETYJSIMHM CBOCH JEATENbHOCTH; BaJieHHE YCTHOH M MHUCHbMEHHOU
peubI0, MOHOJIOTHUECKOW KOHTEKCTHON peubto. O0yJatomniicss CMOXKET:

® OIpENeIATh 33/1a4y KOMMYHHMKALIUU U B COOTBETCTBUU C HEll OTOMPATh pedyeBbIe CPEICTBA;

L4 0T6HpaTI) M HUCII0JIB30BAaTh PEUYCBBIC CPEACTBA B IIPOLCCCEC KOMMYHUKAIIUU C IPYT'UMH JTIFOJbMU (I[I/Ia.]'IOF B IIapec, B Majou Ipyniie

® TPEJCTABIATH B YCTHOM WIJIM MUCbMEHHOU (hopMe pa3BEepHYTHIN IJIaH COOCTBEHHOM JEATEIbHOCTH;

e C00JII01aTh HOPMBI ITYOJIMYHON PEUd, PETJIaMEHT B MOHOJIOT€ U IUCKYCCUU B COOTBETCTBUM ¢ KOMMYHUKATUBHOM 3a/1a4eii;

® BBICKA3bIBATHh U O6OCHOBI)IBaTI) MHCHHC (CY)KIIGHI/IG) nu SaHpaHII/IBaTI) MHCHHUC napTHepa B paMKax Jauajora,

® [IPUHUMATH PEIICHUE B XOJI€ JUAJIOTa U COTJIACOBHIBATH €T0 C COOECETHUKOM;

® C03/1aBaTh MMChbMEHHBIC KKIUIITUPOBAHHBIC» M OPUTHHAIBHBIC TEKCTHI C UCIIOJIB30BAHUEM HEOOXOUMBIX PEUEBBIX CPEJICTB;

® UCIOJB30BaTh BepOaIbHbIE CPEACTBA (CPEICTBA JIOTUUECKON CBSI3H) AJIS BBIICICHHS CMBICIOBBIX OJIOKOB CBOETO BBICTYIIJICHUS;

® UCTONB30BaTh HeBepOaJbHBIE CPEICTBAa WM HArisAHBIE MaTepuaibl, MOATOTOBICHHBIC/OTOOPAHHBIE IOJ PYKOBOJCTBOM
YUUATEIIS,

e JeaTh OLEHOYHBIA BBIBOJ O JAOCTHKEHHUU LEIHM KOMMYHHMKAllUM HEMOCPEICTBEHHO IOCIE 3aBEPIICHHS] KOMMYHHKAaTHBHOTO
KOHTaKTa ¥ 00OCHOBEIBATh €TO.

3. ®opMupoOBaHUE U PA3BUTHE KOMIIETEHTHOCTH B 00JACTU WCIOJIb30BaHUS WH(GOPMAIMOHHO-KOMMYHHUKAIITMOHHBIX TEXHOJIOTHA
(manee — UKT). OOygaronuiicss CMOXKET:

® [IeJICHAIPABIEHHO UCKATh U HCIOIb30BaTh HH()OPMALIMOHHBIE PECYpPChI, HEOOXOUMBIE JIJISl PEIICHUS YU€OHBIX U MPAKTHUYECKUX
3aaa4 ¢ nomoibto cpeacts MKT;

L] BI)I6I/IpaTI), CTpOI/ITB MU HCIIOJIb30BATH a)IeKBaTHy}O I/IH(i)OpMaHI/IOHHYIO MOACIIb JIs1 nepeglatm CBOHX MLICJICI)'I CpeJICTBaMI/I
C€CTCCTBCHHBIX U q)OpMaJ'II)HI)IX SA3BIKOB B COOTBETCTBHUH C yCJ'IOBI/IﬂMI/I KOMMYHI/IKaHI/II/I;

® BBIJICISATH HH(i)OpMaHHOHHBIfI ACIICKT 3a1a4u, OHepI/IpOBaTI) JaHHBIMH, UCITIOJIb30BaTh MOJACIIb peHIeHI/Iﬂ 3aa4uu,

® HCIIOJb30BAaTh KOMIIBIOTCPHBIC TEXHOJIIOTHHU (BKJ'I}O‘IaSI BI)I60p AZICKBATHBIX 3aaa4€ HWHCTPYMCHTAJBHBIX IIPOrpaMMHO-



anmnapaTHbIX CPEACTB U CEPBUCOB) ISl PellieHUs] HHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX YU4€OHBIX 3a/1a4, B TOM YHCJIE: BHIYHCIICHUE,
HaAIMCaHKE MMMCEM, COUMHECHUH, TOKIIAI0B, pedepaToB, CO3AaHHE TPE3CHTAIMMA U JP.;

® JCIIOJIB30BATh HH(POPMAIIMIO C YIETOM ITHUECKUX U MPABOBBIX HOPM;

e co3gaBaTh MH(POPMALMOHHBIE PECYpChl Pa3HOrO TUIA U JUISl PAa3HBIX ayAMTOPHUH, COONI0OIaTh UHPOPMALMOHHYIO THTHEHY U
npaBuia HHPOPMAIIMOHHON 0€30MacHOCTH.
DJIeMeHThbI TeOPMU MHOKECTB 1 MATEeMAaTH4YeCKOH JIOTHKH.
OnepupoBaTh Ha 6a30BOM YpOBHE1 MOHATUSMU: MHOKECTBO, IJIEMEHT MHOKECTBA, MIOJMHOKECTBO, TPUHA/IJICKHOCTD;

®  33]aBaTh MHOYKECTBA [IEPEUYHUCICHUEM UX 3JIEMEHTOB;

® HAXOAWTH NepeceyeHne, 00beTUHEHHE, TOJAMHOKECTBO B IPOCTEHILINX CUTYAIIHSIX;

e omnepupoBaTh Ha 0230BOM YPOBHE MOHATHIMHU: ONpPEEICHNEe, aKCHOMa, TEOpeEMa, T0Ka3aTeIbCTBO;

® [IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI JIJIsl TOATBEPIKICHUS CBOUX BBICKA3bIBAHUIA.
B noBceHeBHOM KU3HM M TIPM U3Y4YEeHHH APYTUX NMPeJIMeTOB:

®  HCIIOJIB30BATh rpapuuecKoe MpeacTaBICHNEe MHOXKECTB I OMMCAHUS PealIbHBIX MPOLIECCOB U SBJICHUH, PU PEIICHUN 3a/1a4
JIPYTUX y4eOHBIX MTPEIMETOB.
Yucaa

e OnepupoBaTb Ha 6a30BOM YpOBHE MOHATUSAMH: HaTypallbHOE YHCIIO, IIEJI0€ YUCII0, OOBIKHOBEHHAs! 1p00b, IeCATUYHAs IpOOb,
CMeIlIaHHas ApoOb, pallMOHATBHOE YHUCTIO0, apu(PMETHUYECKUN KBaPATHBII KOPEHB;

®  JCIOJIb30BaTh CBOMCTBA YKCEI U MpaBUjia ACHUCTBUN MPHU BHINOJHEHUU BHIYMCIICHUIT;

®  JCIOJIb30BaTh NPU3HAKH JIETUMOCTH Ha 2, 5, 3, 9, 10 mpu BHINOJHEHUN BBIYMCIIEHUM U PEIICHUH HECIIOKHBIX 33]1a4;

®  BBINOJHATH OKPYTJICHUE PAlMOHATIBHBIX YHCEN B COOTBETCTBUU C MPaBUIIAMHU;

®  OIECHUBATh 3HAUYECHUE KBAJIPATHOT'O KOPHSI U3 MOJIOKHUTEIBHOTO 1I€JI0T0 YUCIIa;

®  PpAacloO3HaBaTh PALMOHAIBHBIE U UPPALMOHAIBHBIEC YUCIIA;

1 31eck U Janee — pacro3HaBaTh KOHKPETHBIC IPIMEPHI OOIINX MOHATHH M0 XapaKTepHBIM IPU3HAKAM, BHIIIOIHATH JEHCTBHSA B COOTBETCTBHU C OTIPE/ICIICHUEM H
MIPOCTEHIIMH CBOMCTBaMHU IMOHATHH, KOHKPETH3UPOBATh MPIMEPAMH OOIIHE TTOHSITHS.



®  CpaBHMBATh YHUCIA.
B noBceqHeBHOM KU3HM U NPU U3YYEHUM APYTUX NPeAMETOB:

° OLCHUBATL PC3YJILTAThI BBIUHMCIICHUN IIpU pCHICHUHA NPAKTUYICCKHUX 3a/1a4;

®  BBINOJHATH CPABHEHHE YMCEN B PEAJIbHBIX CUTYalUsX;

®  COCTaBJIATH YHCIIOBBIEC BBHIPAKEHUS MPU PELICHUH MPAKTUYECKUX 3a/1a4 U 3a]1a4 U3 IPYTrUX YUeOHBIX MPEIMETOB.
ToxnecTBeHHbIE IPe00Pa30BaAHUS

¢ BrinonHATh HECIOXKHBIE NMPeoOpa3oBaHUs AJI BBHIYMCICHHUS 3HAYEHUI YHCIOBBIX BBIPAKEHUM, COJEPIKALIUX CTENEHU C
HaTypaJbHbIM IIOKA3aTesIeM, CTENIEHHU C LEJIbIM OTPULIATEIIbHBIM [T0KA3aTeNIEM;

®  BBINOJHATH HECIIOXKHBIE MPEe0Opa30BaHUs IENbIX BRIPAKEHUI: PACKPBIBATH CKOOKH, IPUBOAUTH TIOJIOOHBIE CIIaraeMsbie;

®  CIIOJIb30BaTh (POPMYJIBI COKPAIIEHHOTO YMHOXKEHHUs (KBaIpaT CyMMBI, KBaapaT pPa3HOCTH, PA3HOCTb KBaJpaToB) s
YIOPOLIEHUSI BBIYMCICHUI 3HAYEHUI BbIPAKEHUI;

®  BBINOJHATH HECIIOXKHBIE MPeoOpa3zoBaHus IPOOHO-THHEHHBIX BRIPAXKEHUHN U BBIPAKEHUHN C KBaJPAaTHBIMHU KOPHSIMHU.
B noBceHeBHOM KU3HM M TIPH M3YYCHHH APYTUX NPEIMETOB:

® [IOHMMAaThb CMBICJI 3aIIMCH YHCIIA B CTAHJAPTHOM BUJE;

e  OnepupoBaTh Ha 6a30BOM YPOBHE MOHITHUEM «CTAHJAPTHAS 3alIUCh YUCIIAY.
YpaBHeHus! M HEPABEHCTBA

e OmnepupoBaTh Ha 6a30BOM YpPOBHE MOHATHIMM: PaBEHCTBO, YMCIOBOE PABEHCTBO, YPaBHEHUE, KOPEHb YPAaBHEHUS, pellIeHUE
YPaBHEHHS, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO, PEIIEHNE HEPABEHCTBA;

® IIPOBEPATH CIPABEIMBOCTD YHCIOBBIX PABEHCTB U HEPABEHCTB;

®  pemarth JIMHEWHbIE HEPAaBEHCTBA U HECJIOKHBIE HEPABEHCTBA, CBOASAIIUECS K JIMHEHHBIM;

®  pemarb CUCTEMbI HECIOKHBIX JMHEWHBIX YPaBHEHUN, HEPABEHCTB;

®  TIPOBEPSATH, SABJISCTCS JIU JAHHOE YHCJIO PEIICHUEM YpaBHEHHS (HEPaBEHCTBA);

e  pelmarth KBaJpaTHbIE ypaBHEHUS 10 (HopMylie KOpHEH KBaJpaTHOTO ypaBHEHNUS;

e n300paXkaTh peUICHHs] HEPABEHCTB M UX CHCTEM Ha YHCJIOBOM MPSIMON.



B noBceqHeBHOM KU3HN U NIPU U3YYEHUM APYTUX MPeIMeTOB:

®  COCTaBIIATH U PEUIaTh JIMHEHHBIC ypaBHEHUS TIPU PEIICHUH 33124, BOSHUKAIONIUX B IPYTUX YIEOHBIX MPEIMETaX.
DOyHKIUUHA

e Haxonuts 3HaueHHe QYHKIUU 1O 33JAaHHOMY 3HAYCHHUIO apTYMEHTA;

®  HaxOJUTh 3HAYCHHE apTyMEHTA IO 33/IaHHOMY 3HAYCHHIO ()YHKIIMH B HECJIOKHBIX CUTYaIUSAX;

®  ONpeAeNATh MOJ0KEHUE TOYKH 110 €€ KOOpJIMHATAM, KOOPAMHATHI TOUKH IO €€ MOJIOKEHHUIO Ha KOOPJIMHATHOM TIOCKOCTH;

e 10 rpaduKy HAXOJUTh OOJACTH OINPEHEIICHUS, MHOKECTBO 3HAYCHUH, HYIM (DYHKIUH, TPOMEKYTKH 3HAKOIOCTOSHCTBA,
NPOMEKYTKH BO3PACTaHHS U YOBIBAHUSI, HAUOOJIbIIICE U HANMEHbIIIEE 3HAYCHUS (DYHKIIUH;

e  CcTpouTh rpaduK TUHEIHON QYHKIUY;

® TPOBEpATh, SBJSICTCA JM JaHHBIA rpaduk rpadukoM 3aJaHHOW QYHKIUU (JIMHEHHOHN, KBaJpaTWUYHOH, OOpaTHOMN
POTNIOPIIMOHATILHOCTH);

e  OmpeneNaTh NPUOIMKEHHBIC 3HAUCHUS KOOPIMHAT TOYKH MepeceueHus TpaguKoB (hyHKIIHIA;

e omepupoBaTh Ha 0a30BOM YpOBHE MOHATHSMHU: TOCJIEIOBATEILHOCTD, apU(pMETHUECKas MPOrpeccusi, reoMeTpudecKas
IPOTPECCHS;

e  pemiarth 3a/1a4d Ha MPOTPECCHH, B KOTOPHIX OTBET MOXKET ObITh MOMYy4YeH HEMOCPEACTBEHHBIM MOJCYETOM 0€3 MPUMEHEHHS
bopmyst.
B noBceHeBHO KU3HM U NIPU U3YYEHHH APYTUX MPeEIMETOB:

®  WCTONB30BaTh rpadMKM peaNbHBIX MPOIECCOB M 3aBUCHUMOCTEH JUISl OTIPE/ICTICHUS MX CBOMCTB (HaMOObIINE W HAaNMEHBIIIHE
3HAYCHHUS, TIPOMEKYTKH BO3PACTAHUS M YOBIBAHUS, 00JIACTH MOJIOKUTEIBHBIX U OTPULIATSILHBIX 3HAYCHUH U T.11.);

®  HCITOJIB30BAaTh CBOMCTBA JIMHEHHOW (DYHKITMHU U €€ TpadUK IMPU PENICHUH 3a]1a4 U3 IPYTUX YUSOHBIX MPEAMETOB.
CTaTHCTHKA U TeOpHs BePOSITHOCTEH

e lMeTh mIpe/CTaBICHUE O CTATUCTHYCCKUX XaPaKTEPUCTUKAX, BEPOSTHOCTH CIIYIallHOTO COOBITHS, KOMOMHATOPHBIX 33a4ax;

e  pemarth MpOCTeiilre KOMOMHATOPHBIE 331a4U METOJIOM MIPSIMOTO U OPTraHU30BAHHOTO Tiepedopa;

®  MPE/ACTaBIATH JAHHBIC B BUJIE TAOIUII, TUarpaMmm, rpauKoB;



®  yuTaTh UH(OPMAIIHIO, IPEJCTABICHHYIO B BUJE TaOJIUIbl, IUarpaMMbl, rpaduka;

®  OIpeleNniaTh OCHOBHbIC CTATUCTUYECKHUE XapAKTEPUCTUKU YHUCIIOBBIX HAOOPOB;

®  OLIEHUBATb BEPOATHOCTb COOBITHS B IPOCTEHIINX CIyYasiX;

° HUMCETBb NPCACTABJICHUC O POJIM 3aKOHA OOJIBIINX YHCEN B MACCOBBIX SIBIICHUAX.
B noBceHeBHOM KU3HM M TIPM M3Y4YE€HHH APYTUX NPeJIMETOB:

®  OLIEHUBATh KOJIMYECTBO BO3MOXKHBIX BAPUAHTOB METO/IOM I1epebopa;

®  UMETb NPEJCTABICHHUE O POJIM MPAKTUIECKH JOCTOBEPHBIX M MAJTOBEPOSTHBIX COOBITHIA,

o CpaBHHUBATL OCHOBHBIC CTATUCTUYCCKUC XaPAKTCPUCTUKHU, ITOJTYYCHHBIC B ITPOLCCCC PCUICHUA HpHKJI&[[HOfI 3aa4yu, U3y4YCHUIA
PCATIBHOIO SIBJICHUS,

o OLCHUBATb BEPOATHOCTL PCAJIbHBIX COOBITHH U ABJICHUH B HECIIOKHBIX CUTyalusiax.
TexcroBble 3axa4n

° Pemars HecnoxHbBIe CIOKETHBIE 3aa4M pa3HbIX TUIIOB HAa BCC apmi)Meanecm/Ie HCﬁCTBHﬂ;

®  CTPOUTH MOJEJIb YCIOBUS 33a]1a4H (B BUJIE TaOJINIIbI, CXEMBI, PUCYHKA WJIM YPaBHEHMs), B KOTOPOl JaHbl 3HAUEHUS IBYX U3 TPEX
B3aUMOCBA3aHHBIX BCJIMYKWH, C LEJIBIO TOMCKA PCUICHUA 3aa4u,

®  OCYLIECTBIIAATh CIOCOO IOUCKA PELICHHs 33Ja4d, B KOTOPOM PAacCCYXKJIEHHE CTPOUTCS OT YCIOBUS K TPEOOBAHUIO WIH OT
TpeOOBaHUS K yCIOBHIO;

®  COCTaBJIATH IUUIaH PEIICHUs 33]1auH;

° BBIJACIIATD 3Tallbl PCIICHHA 3aJa4H,

®  HHTEpHPETUPOBATH BBIUMCIUTEIbHBIE PE3YIbTATHI B 33aJ]aU€, NCCIIE0BATh [TOJIyUEHHOE pEeIIeHNE 3a/1auH;

®  3HaTh pa3jIMyHle CKOpOCTeH 0ObEKTa B CTOSIUEH BOJIE, IPOTUB TEUEHUS U MO TEUCHHUIO PEKU;

e  pemarh 33Ja4M Ha HaX0XKJIEHUE YaCTH YHCia U YUCIIa 10 €ro 4acTu;

e  pemIaTh 3aJlauu pa3HbIX TUIIOB (Ha paboTy, HAa MOKYIIKHU, Ha IBUKEHUE), CBA3bIBAIOIIUX TP BETUUHUHBI, BBIICNIATH 3TH BETMUUHBI

N OTHOLICHUA MCXKIY HUMU,



®  HAXOAUTh MPOLEHT OT YUCIIA, YUCIIO IO MPOLEHTY OT HEro, HaXOAUTh MPOLEHTHOE CHI)KEHUE WM MPOLIEHTHOE MOBBILICHNE
BEJIMYMHBI;

e  pelaTh HECJIOKHbIE JIOTHYECKUE 3a7jaul METOJJOM PacCykIECHUH.
B noBcegHeBHOI :KM3HM M IPU U3YYEHHH JPYIHX NIPEAMETOB:

®  BBIJBUIATH I'MIIOTE3bI O BO3MOXKHBIX IIPE/IEIbHBIX 3HAUEHUAX UCKOMBIX B 3a/1a4€ BEJIMYMH (JeaTh IPUKUJIKY).
I'eomeTpuueckue purypni

e  OmnepupoBarh Ha 6a30BOM yPOBHE OHSATHSIMH F€OMETPHIECKUX (PUryp;

®  U3BJEKaTh HHPOPMAIIHIO O TEOMETPUIECKUX (PUTYpax, MPeCTaBICHHYIO Ha YepTeKaxX B SBHOM BHUJIC;

®  [IPUMEHSTH JUI PELICHUs 3aa4 reoMeTpudeckue (GakThl, €CIH YCIOBUS UX IPUMEHEHMS 3aJJaHbl B IBHOH (popme;

e  pewlaTh 3aJja4d Ha HAXOXKJICHHUE T€OMETPUUYECKUX BEJIMYMH IO 00pa3liaM WM aJlrOpUTMaM.
B noBceHeBHOI )KM3HHM M NIPU U3YYeHHUH APYTHX MPeMETOB:

®  UCNOJIb30BaTh CBOMCTBA F€OMETPUYECKUX (DUTYp Ul PELIeHUs TUIOBBIX 3a/1a4, BO3HUKAIOIIUX B CUTYalUsX IMOBCEIHEBHON
JKU3HU, 3a7]a4 IPAKTUYECKOTO COJEPIKAHUS.
OTHomIeHNs

e OrnepupoBaTh Ha 0a30BOM YypOBHE MOHSTHSIMM: PABEHCTBO (UIyp, paBHble (QUIYPBI, PaBEHCTBO TPEYTOJbHUKOB,
HapayIeIbHOCTh MPSMBIX, EPIEHAUKYISIPHOCTD MPSIMBIX, YIIIbI MEXY NPSIMbIMU, IEPHCHIUKYIISAP, HAKIOHHAS, TIPOESKIIHSL.
B noBceHeBHOM KU3HM M TIPM U3YUYEHHH APYTUX NMPeJIMeTOB:

®  ICIIOJIb30BAaTh OTHOLICHMS JUIsl pEIICHUs MPOCTEHIINX 3a/a4, BOSHUKAIOIIUX B pEeaNbHOM KU3HH.
HN3mepenus u BbIYMCICHUS

e  BrinonHATh U3MEpEHHE UIMH, PACCTOSHUI, BETUYUH YIJIOB, C TOMOIIbIO HHCTPYMEHTOB JIJIsl U3MEPEHU JUIMH U YIJIOB;

e puMeHATh (OPMyNBI MEepUMETpa, IUIOUaAd MU O0beMa, IUIOMATd IMOBEPXHOCTH OTAENbHBIX MHOTOIPAaHHUKOB IPU
BBIUMCJICHMSIX, KOTJIa BCE IaHHbIE UMEIOTCS B YCIIOBUM;

e mnpumMeHsTh Teopemy [ludaropa, 6a30Bble TPUTOHOMETPUYECKUE COOTHOLLIEHUS JIsl BBIUMCICHUS JJIUH, PACCTOSTHUM, TUI0oIaaeit

B MMPOCTEUIINX CITyqasx.



B noBceqHeBHOM KU3HM U NPU U3YYEHUM IPYTUX NPeIMETOB:
®  BBIYHCIATH PACCTOSIHUS HA MECTHOCTH B CTAHJIAPTHBIX CUTYAIIHSIX, TUIOIIAIU B IPOCTEHINNX CITydasx, MPUMEHSITh (POPMYIIbI B
MPOCTEUIINX CUTYalUUSIX B TOBCETHEBHOM KU3HHU.
I'eomeTpuuyeckne MoCTpoeHUs
e U3oOpaxkaTh THUMOBBIE IIOCKUE PUTYPBI U (GUTYPBI B TPOCTPAHCTBE OT PYKHU U C TOMOIIbI0 HHCTPYMEHTOB.
B noBceqHeBHOM KU3HU U NIPU U3YyYEHUH APYTUX NPeIMETOB:
®  BBINOJHATH NIPOCTEHIIINE TOCTPOSHHUSI HA MECTHOCTH, HEOOXOIUMbIE B PEaTbHOM KU3HU.
I'eomeTpnueckne npeodpazoBaHus
e Ctpouth QuUrypy, CHMMETPUUHYIO TaHHOUW (PUType OTHOCUTENHLHO OCH U TOUKH.
B noBceqHeBHOM KU3HM U NPU U3YYEeHUH JAPYTUX NPeIMETOB:
®  pacrno3HaBaTh JBKEHUE OOBEKTOB B OKPYKAIOIIEM MHUPE;
®  pacrno3HaBaTh CUMMETPHUYHBIE (PUTYPBI B OKPYKAIOLIEM MHpE.
BexkTopbl M KOOPpAMHATHI HA MJIOCKOCTH
e OmnepupoBaTh Ha 0a30BOM YpOBHE MOHSATUSMHU BEKTOP, CyMMa BEKTOPOB, MIPOU3BEACHNE BEKTOpa HA YMCIIO, KOOPAUHATHI Ha
IJIOCKOCTH;
®  OmpeneNsITh NPUOTUKEHHO KOOPAMHATHI TOUKH 10 €€ U300paKEHUI0 Ha KOOPAUHATHOM MIOCKOCTH.
B noBceaHeBHOM KM3HM U NIPU U3YYEHUH APYTUX NPEAMETOB:
®  HCIOJIb30BaTh BEKTOPHI Uil PELICHUS ITPOCTEUILINX 3a/1a4 HA ONPEIEIEHUE CKOPOCTH OTHOCUTENBHOTO JBHKEHUS.
Hcropus MaTeMaTHKHU
e  OnuckIBaTh OT/EIbHBIE BBIIAIOMIMECS PE3YyIbTaThl, IOJYYEHHBIE B XO/I€ Pa3BUTHSI MATEMATUKU KaK HAyKU;
®  3HATh IPUMEPHI MATEMATUUYECKUX OTKPBITUH U UX aBTOPOB, B CBSI3U C OTEUECTBEHHON U BCEMUPHOU UCTOPUEN;
e [IOHMMATh POJIb MATEMATHUKHU B pa3BuTUU Poccuu.
MeToabl MAaTEMaTHKH

e  BriOupars moaXOIAIIHIA U3YICHHBINH METO ISl PEIICHUS U3YYCHHBIX TUIIOB MAaTEeMaTUYECKUX 3a/1a4;



e [IpuBOAUTH MPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEW B OKPYXKAIOIICH IEHCTBUTEIBHOCTH U MIPOU3BEICHHUSIX HCKYCCTBA.
BBIIyCKHUK MOTYYUT BO3MOKHOCTh HAYYHTHCS B 7,8 Kilaccax Juisi 00ecrieueHus] BO3MOXKHOCTH YCIIEIITHOTO MPOI0JDKEHHS 00pa30BaHUs
Ha 0a30BOM U YTITyOJICHHOM yPOBHSIX
DJieMeHTbI TEOPHH MHOKECTB H MATEMATHYECKOI JIOTUKH

o  Onepuposams 2 NOHAMUAMU. ONpedeieHue, meopemd, AKCUOMA, MHONCECMBO0, XAPAKMEPUCUKU MHONCECMEd, dJeMeHMm
MHOJICECMBA, NYCMOe, KOHEYHOe U 6ECKOHEUHOe MHONCECIB0, HOOMHONCECMBO, NPUHAONIEHCHOCMb, BKIIOYEHUE, DABEHCTNEO MHONCECE;

®  U300padicameb MHOIICECMBA U OMHOUEHIUE MHONCECIE C NOMOWDBIO KPY208 Diliepa;

®  onpeodenamsv NPUHAONIEHCHOCHb DNIEMEHMA MHONCECMBY, 00beOUHEHUIO U nepecedeHu0 MHOXCeCms,

®  300a8amb MHOMCECMBO C NOMOWbIO NEPEUUCTICHUS IIEMEHMO8, CI0BECHO20 ONUCAHUS,

®  onepuposamv NOHAMUAMU. BbICKA3bIBAHUE, UCIUHHOCIb U JIOHCHOCHb 8bICKA3bIBANUS, OMPUYAHUE BbICKA3bIBAHUL, ONepayuu
HAO BbICKA3LIBAHUSAMU. U, UTU, He, YCIIO8HbIE BbICKA3LIBAHUS (UMNAUKAYUL),

®  CMpoums 8bICKA3LIBAHUS, OMPUYAHUS BbICKA3bIEAHULL.

B noBceHeBHOI )KM3HU M NIPU U3YYE€HHH JPYTUX NPEAMETOB:

®  Ccmpoums YenouKu YMO3AKIIOUEeHUL Ha OCHOBE UCNONb308AHUS NPABUTL TIOCUKU,

®  UCNONB308AMb MHONCECMBA, ONEPAYUL C MHONCECMBAMU, UX 2pagdhuteckoe npeocmasietue 0 ONUCAHUS PEANbHbIX NPOYECCO8
U sA61EeHU.

Yucaa

o  Onepuposamb NOHAMUAMU: MHONCECNBO HAMYPATbHBIX YUCET, MHONCECMBO YelblX YUCeT, MHONCECMBO PAYUOHATbHBIX YUCET,
UPPAYUOHATLHOE YUCTO, KBAOPAMHBIU KOPEHb, MHONCECMBO OeUCMBUMENbHBIX YUCeT, 2e0MempUiecKds UHmMmepnpemayus HamypaibHbiXx,
YenvlX, PAYUOHAILHBIX, OCUCMBUMENbHBIX YUCEe,

®  NOHUMAMb U OOBACHAMb CMBICT NO3UYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA,

L4 BbINOJIHAMb 6bIYUCTIEHUA, 6 NMOM HUCTE C UCNONTb306AHUEM NPUEMOE PAUUOHATIbHbIX 6’bllllxtCJZ€HM12,'

2 3IICCI) " Jajaec — 3HaTb ONPEACICHUEC TIOHATHA, YMCTh IMOACHATDH €0 CMBICTI, YMCTbh UCITOJIB30BaTh IIOHATUEC U €TI0 CBOMCTBa IpHU IPOBECACHNHN paccymz[emzlﬁ,
J0Ka3aTCJIbCTB, PCINCHUU 3aJ1a4.



®  BLINONHAMb OKPY2IleHUE PAYUOHANbHBIX YUCETL C 3A0AHHOU MOYHOCMbIO,

®  CpasHusamv payUOHAIbHBIE U UPPAYUOHANbHBIE YUCIA,

®  npedcmasisAmb pAYyUOHAILHOE YUCTO 8 8Ude 0eCAMUUHOU Opoou

®  YNopsa0OHUBAMDb YUCAA, 3ANUCAHHbBIE 8 8UOe OObIKHOBEHHOU U 0eCAMUYHOU OpooU,

o naxooumv HOM u HOK uucen u ucnoivs3o06ams ux npu peuweHuu 3a0adu.
B noBceiHeBHOM KU3HM M TIPH U3YYEHHHU JAPYTUX MPEIMETOB:

®  NpUMEHAMb NPABUNA NPUOTUNCEHHBIX bIYUCTEHUN NPU peuleHuy NPaKkmuieckux 3a0ay u peuwleHuu 3a0ay Opyeux y4eOHbIX
npeomemos;

®  GLINONHAMbL CPABHEHUe pe3YIbMamos BbIYUCIEHUL NPU peuleHUuu NpaKmuyeckux 3a0ad, 8 MmoM YUcie NPUOIUNCEHHbIX
BLIYUCTEHULL,

®  CcoCmasiams U OYeHUBAMb YUCI08ble GbIPANCEHUS NPU PeULeHUU NPAKMUYECKUX 3a0ay U 3a0ay U3 Opyeux yueOHbiX npeomemos;

®  3anuUCLIBAMb U OKPY2IAMb YUCTIO8ble 3HAYEHUS PeATIbHbIX 8ETUYUH C UCHOIb308AHUEM PA3HBIX CUCIEM USMEPEHUS.
ToxnecTBeHHBbIE IPe0OPa30BAHUA

e Onepuposamsv NOHAMUAMU CIENEHU C HAMYPATbHbIM NOKA3amenem, CMeneHu C YeavblM OmpuyameibHblM noKazamenem,

®  GLINONHAMb NPEoOPA30BANUSL YETbIX BbIPANCEHULL: OCUCMBUS ¢ OOHOUICHAMU (COJCEHUE, 8bIYUMAHUE, YMHOMCEHUE), OelCmEus
C MHO20YeHamMU (CLodceHUe, 8bIYUMAaHUe, YMHONMCEHUE),

®  GLINONHAMbL PA3IONCEHUEe MHO20UIeHO8 HA MHOMNCUMENU OOHUM U3 CHOCODO08: 6BblHeceHue 3a CKOOKY, 2pynnuposka,
UCNONIL308aAHUE POPMYTI COKPAUIEHHO20 YMHONCEHUS,

®  guidenamb K8aAOpam CyMMbl U pa3HOCMU OOHOYJIEHO8,

®  PAcKkIaovl8amv HA MHONCUMENU KBAOPAMHbIU MpexuneH,

®  GLINONHAMb NPEoOPAZ0BAHUS BLIPANCEHUU, COOEPAHCAUUX CIENEHU C YeLbIMU OMPUYAMETbHBIMU NOKA3AMesAMU, NepexoOums

om 3anucu 6 eude cmenetu ¢ yeanbimM ompuyamelbHblmM nokasamejiem K 3anucu 6 suoe 0p051/l,'



®  BLINOIHAMb NPEeoOPA308aHUSL OPOOHO-PAYUOHATLHBIX BbIPAJICEHULL COKpalyeHue Opoobell, npugedenue areedpauieckux opooeti
K 00WeMmy 3HamMeHamento, COdNCeHUe, YMHONCEHUe, OelleHue aleedpaudeckux 0pobell, 8036edeHue aleedpauieckol Opoou 6 HaAmypaibHYO
U Yenyro ompuyamenbHyio Cmenetb,

®  BLINOIHAMb NPEOOPAZOBANUS BLIPANCEHUU, COOEPHCAUYUX KBAOPAMHbIE KOPHU,

®  guI0enAmb K8AOpam CyMmbl UU PAZHOCTU O8YUTIEHA 8 BbIPANCEHUSX, COOEPAHCAUUX KBAOPAMHbBLE KOPHU,

®  BLINOIHAMb NPEOOPAZOBAHUSL BLIPAICEHUL, COOEPACAUUX MOOYTb.
B noBceaHeBHOI1 ;KM3HU M IPU U3YYE€HHH JPYTUX NPEAMETOB:

®  GLINONHAMb NPeoOPA308aHUSA U OCUCMBUSL C YUCIAMU, 3ANUCAHHBIMU 8 CMAHOAPMHOM 8UOE,

®  BLINOIHAMb NPEOOPA30BAHUS ANCCOPAUUECKUX BbIPAICEHUL NPU PeueHUuU 3a0ay Opyeux y4eOHbIX npeoMemos.
YpaBHeHUs] M1 HEPABEHCTBA

o Onepuposamb NOHAMUAMU: YPAGHEHUE, HEPABEHCMBO, KOPEHb YPABHEHUS, PeUleHUe Hepa8eHCmEd, PAGHOCUIbHbIE YPAGHEHUS,
obnacms onpeodeneHus ypasHeHus (HepaseHCmea, CUCMeMbl YPAGHEHUN UL HePABEHCME),

®  pewams NuHelHble YPAGHEHUs U YPABHEHUS, CB00UMbLE K TUHEUHBIM C NOMOWbIO MONCOECHBEHHbIX NPEoOPA3Z08aAHULL,

*  pewams K8AOPAMHbIE YPAGHEHUS U YPAGHEHUSL, CBOOUMbBLE K KEAOPAMHBIM C NOMOWBIO MONCOECMBEHHBIX NPeoOPa3068aHULL

®  pewams OpOOHO-TUHENHbIE YPAGHEHUS,

*  pewamv npocmeriuiue UpPaAYUOHATbHBIE YPAGHEHUS 6U0a F(x)= a’ \/f (x) = \/g () ;

®  pewiamsv ypasHeHUs U0a x'=a ;

®  pewiamv ypasHeHUus CnOCOOOM PA3IONCEHUS HA MHOICUMENU U 3AMEHbL NePEMEHHOU,

®  UCNONB306aMb MEMOO UHMEPBANO8 Ol PeUleHUs YenblX U OPOOHO-PAYUOHANLHBIX HEPABEHCME;
®  pewiamv TUHelHble YPAGHEHUs U HePABEHCNEA C NapAMEeMmpPamu,;

®  pewams HECI0dICHbIE KEAOPAMHbLE YPAGHEHUS C NAPAMEMPOM;

®  peuuambsv HeClOMHCHble cucmembol JUHEUHBIX ypaeHeHuﬁ C napamwempamu,

®  peuambsv HeClOHCHble YPABHEHUS 8 YelblX YUCTAX.



B noBceiHeBHO KU3HM M NIPM U3YUYEHHH APYTUX NMPeIMeTOB:

®  cocmasnams u peuams JUHeliHble U K8AOpamHbule YpPAaeHeHUsl, YPAGHEHUsl, K HUM C800AWUECs], CUCTNEeMbl TUHEUHbIX YPAGHEeHU,
HepaseHcma npu peueHuu 3a0ay 0pyeux yueoHulX npeomemos;

®  BLINOAHAMb OYEHKY NPABOON0000Us Pe3yIbMAmos, NOLYYAeMblX NPU peuleHUl TUHEeUHbIX U K8AOPAMHBIX YPAGHEHUN U CUCTEM
JIUHEUHbIX YPABGHEeHUIl U HEPABEHCME NPU PeuleHUU 3a0ay Opyeux y4eOHbIX npeomemos;

®  guLIOUpamMb COOMEEMCMEYIOWUe VPAGHEHUS, HEePABeHCMEd UMY UX CUCMeMbl Ol COCMAGIEHUS MAMeMamuyeckol mMooeu
3A0AHHOL PeanbHOU CUMYAyUU UIU RPUKIAOHOU 3a0ayu,

®  yMemb UHMEPNPEMUPOBAMb NOJYYEHHbI NPU peueHUU VPAGHEeHUs, HEPABEHCMBA UlU CUCHEMbl pe3yIbmam 8 KOHmeKcme
3A0AHHOU PeanbHOl CUMYayuu uiu NPUKIaAOHOU 3a0au.
DOyHKIUHA

o  Onepuposamv noHAMUAMU: (DYHKYUOHANbHAS 3A8UCUMOCTb, (DYHKYUs, 2epaguk yHkyuu, cnocobvl 3a0anus @QyHKyuu,
apeymenm U 3HayeHue @QYHKYyuu, 001ACMb ONpedeNeHus U MHONCECMBO 3HAYEHUll (QYHKYUY, HyIu @QYHKYUU, NpoMedcymKu

3HAKonocmosHcmed, MOHOMOHHOCb qbyHKZ/ﬂ/ll/l, YemHOCMb/Heuemmnocmo ¢yHKL;MM,'

k
y=a+—
o cmpoumbs epaguru AUHEUHOU, K8aopamudyHou QyHKYuu, 0OpamHou NpoNnopYUOHATLHOCIU, (YHKYUU 8Uoa: X+b |

y=~x y=¥x_y=x.

®  Ha npumepe K8aopamuuHou QyHKYuU, UCNoab306ams npeodpazosanus epaguxa Gynxyuu Y=Ff(X) ors nocmpoenus epagpuxos
dymryuii Y = af (kx+b)+c ;

® cocmaensims YPAGHEHUs. NPAMOU NO 3A0AHHBIM YCIOGUAM: NPOX0OAWel 4epe3 08e MOUKU C 3A0AHHbIMU KOOPOUHAMAMU,
npoxoosweti yepez OaHHYI0 MOYKY U NAPALIENbHOU OAHHOU NPAMOLL,

® uccredosamuv yHKYUIO NO ee epaghuxy;

®  HAXOOUMb MHONCECBO 3HAYEHUT, HYIIU, NPOMENCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCMU K8AOPAMUYHOU DYHKYUU,

®  onepuposamv NOHAMUAMU: NOCIE008AMENbHOCb, APUPMEMUUECKAs NPOSPECCUs], 2e0MEeMPUUECKAsl NPOSPECCUsl;

®  pewams 3a0a4u HA APUPMEMUUECKVIO U 2EOMEMPUUECKYIO NPOCPECCUIO.



B noBceaHeBHOI1 ;KM3HU M IPU U3YYE€HHH JPYTUX MPEAMETOB:

®  ULIIOCMPUPOBATL C NOMOWBIO 2PAPUKA PEaTbHYI0 3A8UCUMOCTb UIU NPOYECC O UX XAPAKMEPUCTNUKAM,

®  UCNONBL308aMb CEOUCMEA U 2PAPUK KEAOPAMUYHOU DYHKYUU NPU PEUeHUU 3a0ay U3 OPY2ux y4eOHblX npeomemos.
TexcToBbIE 3a1a4H

e  Pewamb npocmvle U CLOANCHBIE 3a0AYU PAZHBIX MUNOS, A MAKIHCE 3A0aAYU NOBIUEHHOU MPYOHOCMU,

®  UCNONBL308AMb PA3HBIE KPAMKUE 3ANUCU KAK MOOELU MEKCMO8 CJLOJNCHBIX 3a0ay OJisi NOCMPOEHUs. NOUCKOBOU CXeMbl U PEULeHUs.
3a0ay;

®  pazuuamv MoOelb MEKCma U MOOelb peuleHus 3a0adu, KOHCMpPYupo8ams K OOHOU MOOENU PeuleHUsl HECOHCHOU 3a0aydu
pasHvie Mooenu meKcma 3a0aqu;

®  3HAMb U NPUMEHAMb 00a CNOCOOA NOUCKA peutleHus 3a0ay (0m mpebosanus K yCi08Uuio U 0m yCio8us K mpebdosanuro),

®  MOOenUpo8amsb pacCylcOeHUs npu NOUCKe peulenuss 3a0ay ¢ NOMOWbIO 2pagh-cxemul,

®  gbIdensAMb SMANblL peuleHus 3a0ayi U COOepPICAHUe KAHCO020 Smand;

*  yMemb 8bIOUPAMb ONMUMAILHBIL MemoO peweHus: 3a0a4u U 0CO3HABAMb 6blOOp Memood, PACCMAMPUSAMb PA3TUYHbIE
Memoovl, HAXOOUMb PA3HbIE PeUleHUs 3a0adl, eCid 603MONCHO,

®  QHATUBUPOBAMb 3aMPYOHEHUs NPU PEUUEHUU 3A0aY,

®  GLINOIHAMb PA3IUYHbIE NPEOOPA308AHUSL NPEONONCEHHOU 3A0aAUU, KOHCMPYUPO8Amb HOGble 3a0ayu U3 OAHHOU, 8 MOM HUC/e
obpamHuuvle;

®  UHMEpPnpPemupo8ams GbIUUCIUMENbHBLE PE3YIbIMAMbL 8 3a0aye, UCCIe008amb NOLYYEHHOE PeleHe 3a0aUll;

®  QHATUBUPOBATL BCEBO3MOIICHBLE CUMYAYUU B3AUMHO20 PACNONONCEHU O8YX 00BEKMO8 U USMEHEeHUEe UX XaPAKMeEPUCTNUK NpU
COBMECMHOM O0BUIICEHUU (CKOPOCMb, 8DeMsl, PACCMOAHUE) NPU peuleHuu 3a0ay Ha 0suddceHue 08yX 00beKmo8 KaK 6 0OHOM, MaK u 6
HPOMUBONONIONCHBIX HANPABTIEHUSAX,

®  UCCIe008amb 8CEBO3MOICHBIE CUMYAYUU NPU peuleHUuU 3a0ay Ha O08UdCeHUue No peke, paccCMampueams pazHbie CUCmembl
omcuemas

®  pewambsp pa3H006pa3Hb1e 3a0a4u «Ha yacmuy,



®  pewams u 0O0CHOBLIBAMb C80€ peuleHUe 3a0ay (8bl0eAMb MAMEeMAMUYECKYI0 OCHOBY) HA HAX0XNCOeHUe YACTU YUCLA U YUCTA
N0 €20 Yacmu Ha OCHO8e KOHKPEMHO20 CMbICAA OpOOU;

®  0co3HABamMb U 0OBACHAMb UOCHMUYHOCTb 3A0AY PA3HBIX MUNO0E, CEA3bIBAIOWUX MPU 8eIUUUHbL (Ha pabomy, HA NOKYNKU, HA
08uUdICEHUe), BbLOCTAMb MU BEIUYUHBL U OMHOUWEHUSL MENHCOY HUMU, NPUMEHIMb UX NPU PEUEHUU 3A0aY, KOHCIMPYUpOo8ams coOCmeEeHHble
3a0ay yKA3aHHbIX MUNO8;

®  gnademsv OCHOBHbIMU MEMOOAMU peuleHUs 3a0ay Ha CMeCU, CNIABbl, KOHYEHMPayuu,

®  pewams 3a0a4u HA NPOYEHMbl, 8 MOM YUC]LE, CTLOHCHbIE NPOYEHMbL C 000CHOBAHUEM, UCNONIL3YS PA3HblEe CHOCOObL,

®  pewams nocuyecKue 3a0aul PazHbIMU CROCODAMU, 8 MOM Yucie, ¢ 08yMs OIOKAMU U ¢ mpemst OIOKAMU OAHHBIX C NOMOUBIO
mabauy,

® pewams 3a0a4u NO KOMOUHAMOpUKe U Meopuu BeposmHOCMell HA OCHO8e UCNONb308AHUS U3YUEHHbIX Memooo8 U
000CHO8bIBAMD peulenue;

®  pewams HECI0ACHbLE 3A0aYU N0 MAMEMAMUYECKOU CMAMUCmuKe,

®  061a0emb OCHOBHLIMU MEMOOAMU PEUeHUsl CIOHCEMHbIX 3a0ay. apugdmemuyecKkull, aieedpaudeckutl, nepebop 6apuaHmos,
2eomempuieckuil, 2papuieckuil, NPUMEHsIMb UX 8 HOBbIX NO CPABHEHUIO C U3YYEHHbIMU CUMYAYUSLX.
B noBceHeBHOI )KM3HHU M NIPU U3YYE€HHH IPYTUX NPEAMETOB:

®  guldenamsb Npu peueHuy 3a0a4 XapaKmepucmuku paccmampusaemoll 8 3adaie cumyayuu, OmiudHvle om peaibHvlx (me, om
KOMOPbIX aOCMPAUpo8aIuUCsh), KOHCMPYUPOBAMb HOBble CUMYAYUU C Y4eMOM SMUX XAPaAKmepucmux, 8 YacmHoCmu, npu peueruy 3a0ay
HA KOHYEHmMpayuu, y4umsléams NIOMHOCHb Geujecmed,

®  pewams U KOHCMPYUpo8ams 3a0auu Ha OCHOGe PACCMOMPEHUs PEalbHbIX CUMYAYUll, 8 KOMOPbIX He MmpeOyemcs moyHblll
BbLIYUCTIUMENHBIL PE3YTIbINAN,

®  pewams 3a0ayu Ha OBUIICEHUE NO peKe, PACCMAMPUBAs PA3HbIE CUCTHEMbl OMCYemd.
CTaTHCTHKA U TeOPHs BEPOSITHOCTEH

o  Onepuposamv NOHAMUAMU. CMOIOYamMble U KPY2osble OUASPAMMbL, MAabaUybl OAHHBIX, CPeoHee apudmemuieckoe, MeouaHda,

Haubonbuee U HauUMeHbuee 3HAYCHUS. 6bl60pKu, pasmax 6bl60pKM, ducnepcuﬂ u Cde@dpmHO@ OMKJIOHEHUe, Cﬂy‘laﬁHa}l UBMEHRYUBOCb,



®  ussneKamv uHopmayuro, nPeoCmasieHHyo 8 madIuyax, Ha OUaspammax, pagpuxkax;

® cocmasnams mabauysbl, CMpoOUmMsb OUACPAMMBL U SPAPUKU HA OCHOBE OAHHBIX,

®  0nepuposamv NOHAMUAMU: DAKMOPUAT YUCIA, NEPECMAHOBKU U couemaHus, mpeyeoavHux Ilackans;

®  NPUMEHAMb NPABUTIO NPOU3BEOEHUs NPU PeUUeHUU KOMOUHAMOPHBIX 3a0a4;

®  Oonepuposamv NOHAMUAMU. CYUAUHBIL ONbIM, CYUAUHBIL 8bIOOD, UCNBIMAHUE, dNeMeHMapHoe ClyYalHoe codvimue (Ucxoo),
Kaaccuueckoe onpeoeienue 8eposmHOCIU CIYYAlIHO20 COObIMUSL, ONEPayUU HAO CLYUAUHBIMU COOLIMUAMU,

®  npedcmasismov UHGOPMAYUIO C NOMOWDBIO KpY208 Diliepa;

®  pewams 3a0a4u HA BLIYUCTIEHUE BEPOAMHOCMU C NOOCUEMOM KOIUYECmEd 8APUAHINOE C NOMOUbBIO KOMOUHAMOPUKLU.
B noBceHeBHOM KU3HM ¥ TIPU U3YYEHUH APYTUX MPEIMETOB:

®  u36IEeKAMb, UHMEPNPEMUpo8ams U npeodopPaz08vieams UHGOpMaAyUIo, NPEeOCMABIEHHYI0 8 MAbauyax, Ha Ouaspammax,
epaghuxax, ompaxcaouyro c8oUCmMed U XapakmepucmuKu peaibHblX npoyeccos U s61eHuUll;

®  onpedenamv cMamMuUcCmuyecKue XapaKkmepucmuki bl00pox no mabauyam, OUazpammam, cpaguxkam, blNOIHAMb CPAGHEHUE 8
3a8UCUMOCMU OM Yeau peleHUs. 3a0adu,

®  OYeHUBAMb BEPOSIMHOCTNL PEAbHbIX COOLIMULL U S8TIeHULL.
I'eomeTpuueckue GpUrypsnl

o Onepuposams NOHAMUAMU 2COMEMPUYECKUX Pueyp;

®  u36NIeKaAMb, UHMEPNPEMUPOBAMb U NPeoOpA308bl6aMb UHDOPMAYUIO O 2e0MEMPUYECKUX @ueypax, npeocmasieHHyro Ha
uepmesncax,

®  npuUMeHAmMb ceomempuieckue hakmol O peuleHus 3a0ay, 8 Mom Yucie, NPeonoaa2aruux HeCKOJIbKO Wa2o8 peueHus;

*  gopmyruposamv 6 NPOCMEUUUX CTYYAAX CBOUCMBA U NPUSHAKU (ueyp,

®  00KA3bIBAMb 2eOMEeMPUIeCKUe YMBEPIHCOCHUsL,

®  grademv CMAHOAPMHOU Kiaccugpuxayueli nIoCKUx ueyp (mpeyeoibHUK08 U 4emvipexy20ibHUKOS).

B noBcenHeBHOM KU3HM U NIPH U3YYEHHUH JAPYTUX NPeIMETOB:



®  UCNONL308AMb CEOUCMBA 2eOMEMPUYECKUX ucyp 01 peuleHus 3a0ay NPaAKmuyecKkoeo Xapakmepa u 3a0a4 U3 CMEeNCHbIX
OUCYUNTUH.
OTHomeHust

e  Onepuposamsb NOHAMUAMU. PABEHCMEO QuUIYp, pAeHvle Queypbl, PABEHCMEO MPEY2OIbHUKOS, NAPALLEIbHOCMb NPAMbIX,
NePReHOUKYIAPHOCL NPAMBIX, Yelbl MeHCOY NPAMbIMU, NePNEeHOUKYVIAD, HAKIOHHAS, NpoeKyus, nooodue guayp, nododmvie gueypol,
n0000OHbIe MPEY20TbHUKU,

®  npumensmo meopemy Daneca u meopemy 0 nPONOPYUOHATLHLIX OMPE3KAX NPU PEUEHUU 3A0aY,

®  Xapakmepuzo8amv 63AUMHOE PACNONONHCEHUE NPAMOU U OKPYHCHOCTU, 08YX OKPYIHCHOCELL.
B noBceHeBHOM KU3HM ¥ TIPU U3YYEHUH APYTUX MPEIMETOB:

®  UCNONL308AMb OMHOWEHUSL OJISL PEUUEHUS 340, BOZHUKAIOWUX 8 PeaibHOU HCUZHU.
HN3mepeHust u BLIYUCIEHUS

e  Onepuposams npedcmasienusmu o0 OIuHe, niowaou, obveme Kax gerunurnamu. Ipumensmo meopemy Iugacopa, opmynsi
naowaou, obvema npu peuleHul MHO2OUIA208bIX 3a0a4, 8 KOMOpbIX He 6ce OaHHble NpeOCmasieHbl SI8HO, d MpeOylom 6blYUCIeHUl,
onepuposamv 6Oojiee WUPOKUM KOTULECMBOM (DOPMYL ONUHbL, NIOWAOU, 00beMA, BbIYUCTAMb XAPAKMEPUCUKU KOMOUHAyull gueyp
(OKpyoIcHOCMEN U MHO20Y20IbHUKOB) BbIYUCTAMb PACCMOAHUL MENHCOY Pueypamu, NPUMEHImMb mpueoHoMempuyeckue Gopmynvl Ois
8bIUUCTIEHULL 8 D0JIee CTIONHCHBIX CLYYASX, NPOBOOUMb BbIYUCTIEHUS HA OCHO8E PABHOBEIUKOCTU U PABHOCOCMABIEHHOCMU

®  1POBOOUMDb NPOCMblE BLIYUCTIEHUS HA 0OBEMHBIX MeNax,

o dopmyruposams 3a0auu HA GbIYUCTEHUE OJIUH, NAOWAOeU U 00BbEMOB U Peulamnp Ux.

B noBceHeBHOM KU3HM M NIPH M3Y4YECHHH APYTUX NPEJIMETOB:

®  NPOBOOUMDb BbIYUCTEHUS HA MECTHOCTU,
®  npuMeHAmMb GOPMYIbL NPU BLIYUCTEHUAX 8 CMENUCHBIX YUEOHbIX NPeOMemax, 6 OKpyHcauell 0elucmeumenabHOCmu.
Hcropuss MaTeMaTHKHU

L4 Xapakmepusoeamb 6K1A0 ebldaiou;uxc;z mamemamuKkoes 6 paseumue mamemamuKku U UHbIX HAY4YHblX 06]1616’17161/7,'



®  noHUMAamMb Poab Mamemamuxu 6 pazsumuu Poccuu.
MeTtoabl MATEMATHKU

o Ucnonw3ys uzyuenHvle Memoobl, NPOBOOUNb 0OKA3AMENbCHBO, GbINOIHAMb ONPOBEPICEHUE;

®  gbLIOUPamMb U3YHEeHHble MEMOObL U UX KOMOUHAYUU Olsl PeUleHUss MAmeMamuyeckux 3a0au,

®  UCNONBL308AMb MamMeMamuiecKue 3HAHUs Ol ONUCAHUSL 3AKOHOMEPHOCMEl 6 OKpycaroulell O0elcCmsumenbHoCmu u
nPOU38e0eHUSX UCKYCCMBA,

®  npuUMeHAmMb npocmeluiue NPOSPAMMHbIE  CPeOCmed U INEKMPOHHO-KOMMYHUKAYUOHHbIE CUCTEeMbl NpU  peuleHuu
Mamemamu4eckux 3a0ay.

JJieMeHTHhI TEOPHMH MHOKECTB U MATEMATH4Y€eCKOM JIOTUKH

e (CB00OOJHO OMEPUPOBATH3 MOHATUSIMHU: MHOKECTBO, XapaKTEPUCTUKH MHOXECTBA, SJICMEHT MHOXECTBA, ITyCTOE, KOHEYHOE U
OCCKOHEYHOE MHOXKECTBO, IMOAMHOMXKECTBO, IPUHAICIKHOCTD, BKIIIOUCHUE, PABEHCTBO MHOXKECTB, CIIOCOOBI 3aJ[aHie MHOYKECTBA;

®  33/1aBaTh MHOXKECTBA Pa3HBIMHU CIIOCOOAMH;

®  [POBEPATH BHITIOJHEHHUE XapaKTEPUCTUICCKOTO CBOMCTBA MHOKECTBA;

e CBOOOJHO OMEPUPOBATH MOHATHSIMH: BBICKA3bIBAHUE, UCTHHHOCTh W JIO)KHOCTh BBICKA3bIBAaHUS, CIOXKHBIE U TPOCTHIE
BBICKA3bIBAHUS, OTPUIIAHUE BHICKA3bIBAHUI; HCTUHHOCTD M JIOKHOCTh YTBEPXKICHHS U €r0 OTPHUIIAHMs, ONepalliy Ha/l BRICKa3bIBAHUSIMHU:
Y, WU, HE; YCIIOBHBIEC BHICKA3bIBAHUS (MMILTUKALINN );

®  CTPOUTH BHICKA3bIBAHUS C UCITOJIb30BAHUEM 3aKOHOB aJITeOphI BEICKA3BIBAHUH.

B noBceHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:
®  CTPOUTH PACCYKJCHHUS HA OCHOBE MCITOJIb30BAHUS MTPABHIT JIOTHKH;
®  HCITOJIb30BaTh MHOXECTBA, ONIEPAIMHA C MHOXKECTBAMH, UX T'padUuecKoe MpeCTaBIICHUE I OMUCAHUS PEATbHBIX MPOIIECCOB

U SIBJIGHUH, IPY PELICHUH 33/1a4 JPYTUX YUeOHBIX IPEIMETOB.

3 311ech U Jajee — 3HaTh OMpe/elICHNE MOHSATHS, 3HATh U YMETh JIOKa3bIBaTh CBOUCTBA (IPU3HAKH, €CITH OHU €CTh) MOHSTHSI, XapaKTePU30BaTh CBS3H C IPYTUMHU
MOHSTUSMH, TIPEJCTABIISAS OJHO NOHITHE KaK 4acTh LEJIOCTHOIO KOMINIEKCa, UCIOJIb30BATh MOHSITHE M €r0 CBOMCTBA MPH MPOBEICHUN PACCyK ICHNH, 10KA3aTeNIbCTB,
peLIeHUH 33/1a4.



Yucnaa

e (CB00OAHO ONEpUPOBATh NOHATUAMHU: HATypalIbHOE YUCII0, MHOKECTBO HATYPAJIBHBIX YHCEJ, LIEJI0€ YUCII0, MHOXKECTBO LIEIBIX
qucen, OOBIKHOBEHHAs ApoOb, NecsITh4yHas ApoOb, CMEIIAHHOE YHCJIO, PAlMOHAIBHOE YHCIIO, MHOXKECTBO PAIMOHAIBHBIX YHCEl,
UPpPALMOHATIBHOE YHUCJIO, KOPEHb CTENEHU N, JACUCTBUTEIBHOE YHUCIIO, MHOYKECTBO JIEWCTBUTEIbHBIX UMCET, TI'€OMETpUYECKas
MHTEPIIPETALNS HaTypalIbHbIX, IEIbIX, PAIIHOHATbHBIX, JEHCTBUTENLHBIX YHCEN,;

® [IOHUMATh U OOBACHATH PA3HUILY MEXKY MO3ULMOHHON U HETIO3ULIMOHHON CUCTEMaMU 3aIlliCH YHCET;

®  [EepPEeBOJUTH YKCIIA U3 OJHON CUCTEMBI 3allUCH (CUCTEMBI CYHCIICHUS) B IPYTYIO;

®  JIOKa3bIBaTh M UCIOJI30BATh MPU3HAKU AeTUMOCTH Ha 2,4, 8, 5,3, 6,9, 10, 11 cymMMbl 1 TpOU3BEICHUS YU CEII IPU BHITIOJTHEHUN
BBIUMCJICHUM U PELLIEHUH 33/1a4;

®  BBINOJHATH OKPYTJICHUE PAIIMOHATBHBIX M UPPALIMOHAIBHBIX YHCET C 3a/IaHHON TOYHOCTBIO;

®  CpaBHUBATbH JICHCTBUTEIBHBIC YHCIIA PA3HBIMH CIIOCOOAMU;

®  YIOPSAZOYHMBATH YUCIIA, 3aMIMCAHHBIC B BUAEC OOBIKHOBEHHOH M JECATUYHON APOOH, YMCIIa, 3allMCaHHBIE C MCIIOJIb30BaHUEM
apu(MeTUIECKOro KBaJPAaTHOTO KOPHSI, KOPHEH CTENeHu OobIe 2;

e Haxoauth HOJl m HOK 4ncen pa3HbiMu cioco0aMu U MCIIOIb30BaTh UX MPU PELICHUH 3a/1a4;

®  BBLINOJHATH BBIUMCICHUS W NpPeoOpa3OBaHUs BBIPAXKEHUM, colepiKalluxX JEeHCTBUTENIbHbIE YHUCIa, B TOM YHCIE KOPHU
HaTypaJIbHBIX CTENICHEM.
B noBceHeBHOM KU3HM M TIPM U3YUYEHHH APYTUX NMPeJIMeTOB:

®  BBINOJIHATH U OOBACHATH PE3YJIbTAThl CPABHEHUS PE3YJIbTATOB BBIYUCICHUHN MPH PEUICHUH MPAKTUYECKUX 3aja4, B TOM YHCIIe
NpUOMKEHHBIX BBIUMCICHUH, UCIIONB3YS pa3Hble CIIOCOObI CpaBHEHU;

®  3amnKChIBaTh, CPABHUBATH, OKPYTJISAThH YHNCIOBBIE IaHHBIE PEAIbHBIX BEJIMYUH C UCIIOIb30BAaHUEM Pa3HbIX CUCTEM U3MEPEHUS;

®  COCTaBJIATH U OLIEHUBATh Pa3HBIMU CIIOCOOAMH YHCIIOBBIE BBIPAXKEHHS IIPU PEIICHUH NMPAKTUYECKUX 3a/1a4 U 3a]a4 U3 APYrux
y4eOHBIX IPEIMETOB.
ToxnecTBeHHbIE IPe0OPa30BAHUA

L4 CB060,Z[HO OIICPpHUPOBATH MOHATUAMU CTCIICHU C LCIIBIM U ,Z[pO6HBIM I10Ka3aTCJIEM,



®  BBINOJHATH JOKA3aTEeILCTBO CBOMCTB CTEIIEHHU C IEJILIMU U JPOOHBIMU MOKA3aTEISIMU;

®  ONepUpOBaTh MOHATUSMHU «OJHOUWIECHY», «MHOTOWIEH», «MHOTOWIEH C OJHOM NEepeMEHHOI», «MHOTOWIEH C HECKOJIbKUMU
MEPEMEHHBIMIY, KO3(PPUIIUESHTHI MHOTOUICHA, «CTaHJapTHAs 3allMCh MHOTOUYIEHA), CTENIEHb OJJTHOYJICHA U MHOTOYJICHA,

e  CcBOOOJHO BIAJAETh MPHUEMAMHU MTPEOOPA30BAHUS LIEIBIX U JPOOHO-PALIMOHAIBHBIX BBIPAKEHUII;

®  BBINOJHATH PA3NI0KEHUE MHOTOWIEHOB Ha MHOXKUTENIU PAa3HBIMU CIIOCOOAaMU, C MCIOJIb30BAaHMEM KOMOMHAIIMIA Pa3IUYHBIX
MIPUEMOB;

®  HCIIOJIb30BaTh Teopemy Buera u Tteopemy, oOpatHyio Teopeme Buera, s morcka KOpHEH KBaJpaTHOTO TpPEeXWieHa U IS
peleHus 3a1a4, B TOM YUCJIe 3a7a4 ¢ TapaMeTpaMH Ha OCHOBE KBaJIPaTHOT'O TPEXUJICHA;

®  BBINOJHATH JEJIEHUE MHOTOYJIEHAa HA MHOTOYJIEH C OCTaTKOM;

e  JIOKa3bIBaTh CBOWMCTBA KBAJIPATHBIX KOPHEH M KOpPHEH cTeneHu N;

®  BBINOJHATH IPE0OPA30BaHUS BBIPAKECHHI, COIEPIKAINX KBaIpaTHbIE KOPHU, KOPHU CTETEHH N,

L4 CBO6OI[HO ONCpUPOBATH HOHATUAMHA «TOXKIACCTBO», KTOKIACCTBO HA MHOKCCTBE», KTOXKIACCTBCHHOC npeo6pa3013aHHe»;

y Jik) = x*
®  BBITNOJHATH PA3IUUHbIC TPEOOPa30BAHMUS BBIPAKEHHIA, COICPIKALIMX MOTYJIH. ( * ) *

B noBceHeBHOM KU3HM M TIPM U3Y4YEHHH APYTUX NMPeJIMeTOB:

®  BBINOJHATH MPe0Opa3oBaHUsl U JEHUCTBHS C OYKBEHHBIMU BBIPAKCHHUSIMHU, YMCIOBBIE KOA((UIIMEHTHl KOTOPBIX 3alKCaHbl B
CTaH/IapTHOM BUJIE;

®  BBINOJIHATH NPEOOPA30BaHMs PALlMOHATIBHBIX BBIPAXKEHUH MPH PEILICHUH 3aay IPYTUX YUeOHBIX TPEIMETOB;

®  BBLINOJHATH IPOBEPKY MPaBAONON00US (PU3NYECKMX M XUMHUYECKHMX (QOpPMYyJT Ha OCHOBE CpaBHEHHUS pa3MEpHOCTEH u
BaJICHTHOCTEH.
YpaBHeHus1 M HEpaBEHCTBA

e (CBo0OmHO omepHpoBaTh MOHATHSAMM: YpaBHEHHE, HEPABEHCTBO, PABHOCHIIBHBIE YpaBHEHHS W HEPAaBEHCTBA, YypaBHEHHE,

ABJIAOMICCCA CIICACTBUCM APYIOoro YpaBHCHUS, YPAaBHCHUS, pABHOCUJIbHBIC HA MHOKCCTBEC, pABHOCHUJIBHBIC Hp606pa3OBaHI/IH ypaBHeHHfI;



®  pemiath pa3Hble BUJIbI YPABHEHUN U HEPABEHCTB M UX CHCTEM, B TOM YHCIIE HEKOTOpbIe ypaBHEHUs 3 U 4 creneHei, JpoOHO-
paluMoOHalIbHBIE U UPPALMOHAJIBHBIE;

e 3HATh TeopeMy Buera 1 ypaBHEHUH CTEIICHU BBILLIE BTOPOU;

®  [IOHUMAaTh CMBIC]I TEOPEM O PABHOCUJIBHBIX U HEPABHOCUIILHBIX MPEOOPA30BAHUSAX YPAaBHEHUN U YMETh UX JIOKA3bIBaTh;

e BIAJCTh Pa3HBIMU METOJIAaMHU pEILEHUS YPaBHEHM, HEPaBEHCTB M HUX CHCTEM, YMETh BBIOMpAaThb METOJ pEUICHHS U
000CHOBBIBATH CBOM BHIOOD;

®  HCIIOJI30BAaTh METOJ MHTEPBAJIOB JIJISl PEIICHUS HEPAaBEHCTB, B TOM 4YHCIE APOOHO-PALMOHANBHBIX U BKJIIOYAIOIIUX B ceOs
MPPALMOHAJIbHBIE BBIPAKEHUS,

e pemarh anreOpanyecKue ypaBHEHHMs] M HEPAaBEHCTBA M HMX CHCTEMBbI C TapaMeTpaMu anreOpandyeckuM U TrpaduyecKum
METOIAMH;

®  BJAJETh PA3HBIMU METOJAMU JOKA3aTEIbCTBA HEPABEHCTB;

®  peliaTh YpPaBHEHUS B LIETBIX YUCIAX;

e u300paXkaThb MHOKECTBA Ha IJIOCKOCTH, 331aBaeMble YPaBHEHUSIMHU, HEPABEHCTBAMU U UX CHCTEMaMH.
B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPEeIMETOB:

®  COCTaBJIATH U pellaTh YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI IPU PELICHUH 33/1a4 JPYTUX YUeOHbIX IPEIMETOB;

®  BBINOJHATH OLEHKY MPaBAONOA00Ms pe3yabTaToOB, MOIY4YaeMbIX MPU PELICHWU PA3JIUYHBIX YpaBHEHUM, HEPaBEHCTB U HUX
CUCTEM IIpH PELIeHUH 3a/1a4 IPYTUX yueOHBIX MPEAMETOB;

®  COCTaBJIATH M pellaTh YpaBHEHHs U HEPABEHCTBA C IMapaMeTpaMu IPH peIIeHUH 3a/1ad APYruX y4eOHBIX MPEIMETOB;

® COCTaBJIAITb YPaBHEHHE, HEPABEHCTBO WJIM HMX CHUCTEMY, ONUCHIBAIOIIME PEAIBHYIO CHTYalUI0 WM NPUKIAJHYI 3a]ady,
MHTEPIPETUPOBATH MTOITYYEHHBIE PE3YIIbTATHI.
DOyHKIUHA

e (CB0060aHO ONEPUPOBATH MOHATUAMU: 3aBUCUMOCTb, (DYHKIIMOHAJIbHAS 3aBUCUMOCTb, 3aBUCHMas U He3aBUCUMasi IEpEMEHHBIE,
¢byHKLus, cnocoObl 3aaHus QYHKIUHU, apTyMEHT ¥ 3HadeHue (PyHKIMH, 00JacTh ONpeaesieHUs] 1 MHOXKECTBO 3HAYCHUS (PYHKLUU, HYIH

(GyHKINU, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTh (DYHKIIMH, HauOojbllice M HAaHMMEHbIIEEe 3HAUCHHs, YETHOCTH/HEUYETHOCTD



(GyHKLINHU, IEPUOIUYHOCTh (PYHKIMH, rpaduK QYHKLIUHU, BEPTUKAIbHAS, FTOPU30HTAJIbHAS, HAKJIIOHHAs aCUMITOTHI; rpauK 3aBUCUMOCTH,
HE ABIISIOLICHCS (PyHKIUEH,
e cTpouTh rpapuki QYHKIUI: TUHEHHOW, KBaAPATUYHOMN, TPOOHO-TMHEHHOM, CTEIEHHON MPU Pa3HBIX 3HAUCHHSX TMOKa3aTels

CTEIICHH, y:|x|;

e  ucronb3oBath npeobpasosanus rpaduka Gyukman Y = T 9 g noctpoenus rpaduxos gpynxuuii ¥ =af (kx+b)+c.

e  aHANU3UPOBATh CBOICTBA QYHKUMI M BUJ rpadrKa B 3aBUCUMOCTH OT [1apaMeTPOB;

e  CcBOOOJHO OINEPUPOBATH MOHATUAMU: MOCIIEA0BATEIbHOCTh, OTPAHUYEHHAS [TOCIIE10BATEIbHOCTb, MOHOTOHHO BO3pacTarolias
(yObIBaromiasi) IOCJIEOBATEIbHOCTb, MPEEN IIOCIEI0BAaTEIbHOCTH, apuU(pMeTHUecKas IpPOrpeccHusi, reoMeTpuueckas Iporpeccus,
XapaKTEepUCTHUECKOE CBOWCTBO apu(hMeTHIeCcKOi (reoMeTpuUYeCcKoii) MPorpeccuy;

®  UCNOJIB30BaTh METOJ MaTeMaTHYECKOM MHIYKLIMU AJs BbIBOAA (hOpMYJ, 1OKA3aTEeIbCTBA PABEHCTB U HEPABEHCTB, PELICHUs
3ajlay Ha JIeTUMOCTb;

®  HCCIEeN0BaTh MOCIEI0BATEIBHOCTH, 3alaHHBIE PEKYPPEHTHO;

e peulaTh KOMOMHUPOBAHHBIE 33]]aUl HAa apU(PMETHUECKYIO U TEOMETPHUECKYIO ITPOrPECCHH.

B noBcerHeBHOM KU3HHM M IPH M3YYCHHH APYTUX NPEIMETOB:

® KOHCTPYUpPOBaTb M HCCIEOBaTh (DYHKIMHM, COOTBETCTBYIOUIME pEAIbHBIM IpolleccaM U SBIEHUSAM, HWHTEPHPETHPOBATH
MOJIy4EeHHBIE PE3Y/IbTaThl B COOTBETCTBUH CO CHEIM(PHUKON HCCIeyeMOro MpoLecca WK sSBICHHUS;

®  UCMOJB30BaTh rpaUKH 3aBUCUMOCTEH JUI UCCIIEOBAHMS peaibHBIX MTPOLECCOB U SBICHUM;

®  KOHCTPYUPOBATh U UCCIIEOBATH (PYHKIIUH MIPU PELICHUH 3a/1a4 APYTUX YIEOHBIX MPEIMETOB, HHTEPIPETUPOBATH OJTYUEHHBIE
pe3ysbTaThl B COOTBETCTBUH CO CIIEIU(PHUKON yuyeOHOTro Mpeamera.

CraTHCTHKA H TeopHs BEPOSITHOCTEH

e (CBo0OAHO OmepUpoBaTh MOHATHAMH: CTOJIOUAThIE W KPYTOBBIE TUArpaMMbl, TaOJIUIIbl JaHHBIX, CpeAHEe apupMeTHUYecKoe,

MenuaHa, HauOouiblllee M HaWMEHbIEe 3HAYEHHs BBIOOPKM, pa3Max BBIOOPKH, AMCIEPCUS M CTaHJIAPTHOE OTKIOHEHME, ClydaifHas

N3MEHYHNBOCTD,



e  BbIOMpaThH Hanbosee yn1oOHbI crioco0 npeacTaBieHus HH(OPMaLIUY, aIeKBaTHBIN ee CBOMCTBAM U LIeJISIM aHalln3a;

®  BBIYHCIATH YHCIIOBBIE XaPAaKTEPUCTUKH BHIOOPKU;

e  CcBOOOJHO OMEPUPOBATH MOHATHIMHU: (PAKTOpPUAI YKCIIA, IEPECTAHOBKH, COUETAaHUS U pa3MellleHus, TpeyroibHuk [lackans;

e  CBOOOJHO OINEPUPOBATH MOHATUSAMU: CIYYalHBIA OMBIT, CIy4allHBIA BHIOOD, HCIIBITAHUE, DIIEMEHTAPHOE CIIydaifHOE cOObITHE
(Mcxol), KITACCHYECKOE OMPEICIICHUE BEPOATHOCTH CIYyYaWHOTO COOBITHS, ONEepaldyd HaJa CIyYalHBIMH COOBITUSMH, OCHOBHBIC
KOMOWHATOPHBIC (HOPMYJIBI;

e  CBOOOJHO OMEpPUPOBATH MOHATUSMU: CIIyUYalHBIM OMBIT, CIyYalHBINA BBIOOP, UCIIBITAHKE, IIEMEHTAPHOE CIIy4ailHOE COOBITHE
(Mcxo), KJIaCCHYECKOE OMNpEeIeIeHHe BEPOATHOCTH CIYy4YalHOrO COOBITHS, ONepaluy Haja CIy4alHBIMH COOBITUSMU, OCHOBHBIC
KOMOHHATOPHBIE (POPMYIIBI;

e  3HATh IPUMEPHI CIYyYANUHBIX BEJIMYUH, U BBIYUCISATh UX CTATUCTUYECKUE XaPaKTEPUCTUKH;

®  HCIIOJIb30BaTh (HOPMYIIbI KOMOMHATOPUKH MPH PEIICHUH KOMOMHATOPHBIX 33/1a4;

e  pelmiaTth 33Ja4M Ha BBIUYMCIICHUE BEPOATHOCTH B TOM YHUCIIE C UCIOIb30BaHUEM (POPMYIL.

B noBceHeBHOM KU3HM M TIPH M3YYCHHH APYTUX NPEIMETOB:

®  NPEACTaBIATh MHPOPMALUIO O peaIbHbBIX MPOLIECCAX U SBICHHUIX CIIOCOOOM, aJIeKBaTHBIM €€ CBOICTBAM U LI€JIH UCCIIeI0BaHUS;

®  AHANU3UPOBATh M CPAaBHMBATH CTATUCTHUECKUE XAPAKTEPUCTUKU BHIOOPOK, MOITYUYEHHBIX B MPOLECCE PEICHUs MPUKIIATHOM
3aJauu, U3y4EeHHUs PEATbHOTO SIBJICHUS, PELICHN 3a7jaul U3 IPYTUX YUeOHBIX MIPEIMETOB,;

®  OLIEHUBATh BEPOSATHOCTh PEAIbHBIX COOBITUI U SBICHUN B PA3JIMUHBIX CUTYAIUIX.

TexcroBbI€ 321241

e PewaTs NpocThI€ U CIOKHBIE 3a/1a4M, & TAKXKE 3a/1a4¥ MOBBIIIEHHON TPYIHOCTH U BBIIEIATh UX MaTEMATUYECKYIO OCHOBY;

®  pacro3HaBaTh Pa3HbIE BUbI U TUIIHI 33714,

®  HCIOJIb30BATh pa3HbIE KPAaTKHE 3allMCU KaK MOJENIM TEKCTOB CIOKHBIX 33Jad M 3a7ad IOBBIIIEHHON CJIOXHOCTH JUIS
MOCTPOEHHUS MTOMCKOBOM CXeMbl U peUIeHHs 3aay, BRIOMPATh ONTHUMAJbHYIO IJIS pacCMaTpUBaeMoOW B 3a/laye CUTyalluM MOJENb TEKCTa

3aa4H;



®  pa3IMyYaTh MOJETh TEKCTa U MOJEIb PEIICHHs 33Ja4ui, KOHCTPYUPOBATh K OJHOM MOJICNIN PEIICHUS CIOXKHBIX 33]au pa3HbIC
MOJICIT TeKCTa 3a/1a4H,

e 3HATh M NPUMEHATh TPU CrHOcOo0a TMOWCKA penieHus 3amad (OT TpeOOBaHMS K YCIOBHIO M OT YCIOBHS K TpeOOBAHWIO,
KOMOWHHUPOBAHHBIN);

®  MOJEIUPOBATH PACCYKICHUS MIPU MTOUCKE PEIICHUS 3a/1a4 ¢ TOMOIIIBIO Tpad) -CXEMBI;

®  BBIJICJIATH ITAIBI PEUICHUS 3374l U COJICPKAHHUE KaXKIIOTO ITAIa;

®  yMETh BHIOMpATh ONTUMAJIBHBIAH METOJ| PEIICHH 3aJla4d U OCO3HABaTh BHIOOP METOJa, PACCMATPUBATh Pa3IMYHBIC METOJIBI,
HAXOJIUTh pa3HbIC PEIICHUS 3a/1a49H, €CIIU BO3MOXKHO;

®  AHATM3UPOBATH 3aTPYAHCHUS TIPU PEIICHUH 32134,

®  BBINOJIHATH PA3JIMYHBIC NMPEOOPA30BAHMS MPEIJIOKCHHON 3a/1a4u, KOHCTPYUPOBATh HOBBIC 3a/la4d M3 JIAHHOW, B TOM YHCIIC
oOpaTHEbIE;

®  UHTEPIPETHPOBATH BBIYMCIUTEIBHBIC PE3YJIbTATHI B 33]1a4€, HCCIICIOBATH MOJTYYCHHOE PEIICHUE 3a/1a4H;

®  U3MEHSATH YCIOBHUE 3a7a4 (KOJIUYECTBECHHBIE MIIM KaYeCTBEHHBIE TaHHBIE), UCCIIEIOBATh N3MEHEHHOE MpeoOpa3oBaHHOE;

®  aHAJIM3WPOBATH BCEBO3MOXKHBIC CHUTYAIIMH B3aUMHOTO PACIIOJIOKECHHUS JIBYX OOBEKTOB M M3MEHEHHE MX XapaKTEPUCTUK MPHU
COBMECTHOM JIBIKEHHH (CKOPOCTh, BpEMs, PacCTOSHWE) NMPH PEIICHWH 3a7ad Ha JIBIDKCHHE JBYX OOBEKTOB Kak B OJIHOM, TaK W B
MIPOTUBOMOJIOKHBIX HAMPABICHUIX, KOHCTPYUPOBATh HOBBIE CUTYAIlMM Ha OCHOBE M3MEHEHUS YCIOBHIA 3a/1a4M MPU JIBMKEHUU 110 PEKE;

e  1ccleIoBaTh BCEBO3MOXKHBIE CUTYAllMU TIPU PEIICHUH 3a/1a4 Ha ABUKEHUE TI0 PeKe, pacCMaTPUBATh Pa3HbIE CUCTEMBI OTCUETA;

e  pemarh Pa3HOOOPA3HBIE 33/1aYH «HA YaCTHY;

e pemrath U 00OCHOBBIBATh CBOE PEIICHHE 3a/1a4 (BBIACIATH MAaTEMAaTHUYSCKYIO OCHOBY) Ha HAXOJK/ICHUE YaCTH YUCJIA U YHCTIa 110
€r0 YaCTH Ha OCHOBE KOHKPETHOTO CMBICIIA IPOOH;

e OOBACHATH WISCHTHYHOCTH 33/1a4 Pa3HBIX THUIIOB, CBS3BIBAIONIUX TPU BEIMUYUHBI (HA padOTy, HAa MOKYIKH, Ha JBIKEHUE),
BBIJICIISITH OTH BEJIMYUHBI K OTHOIIICHUS MEXK Ty HUMH, IIPUMEHSATH UX TIPU PEIICHUH 3a/1a4, KOHCTPYUPOBATh COOCTBCHHBIE 33]1a4 YKa3aHHBIX

THIIOB;



®  BJIAJECTh OCHOBHBIMU METOJIAMHU PEIICHHS 3a/1a4 Ha CMECH, CIUIaBbl, KOHIICHTPAIIUU, UCIIOIh30BaTh UX B HOBBIX CUTYAIUSIX IO
OTHOIIICHUIO K U3YYCHHBIM B MPOIECCE OOYUCHUS;

e  pemiaTh 33724y Ha MPOIICHTHI, B TOM YHCJIE, CII0XKHBIC TPOIEHTHI C 000CHOBAHUEM, HCIIONIB3YS PA3HBIC CIIOCOOBI;

®  pemaTh JIOTHYECKUE 3a7a4i Pa3HBIMU CIIOCO0aMH, B TOM YHCIIE, C ABYMs OJOKaMHU M ¢ TpeMs 0J0KaMH JaHHBIX C TTOMOIIBIO
TaOJIHIL,

e  pemaTh 33/1a4d 10 KOMOMHATOPUKE U TEOPHH BEPOSATHOCTEH HA OCHOBE UCIIOJIb30BAHMS H3YUYCHHBIX METOJIOB U 00OCHOBBIBAThH
pEIICHHE;

®  pemiaTh HECJIIOKHBIE 337291 TT0 MATEMaTHYEeCKON CTAaTHCTHKE,

® OBJIAJICTh OCHOBHBIMH METOJAMH PCIICHHs CIOKETHBIX 3a7ad: apuPpMeTHUYeCKuil, aiareOpanvyecKuid, rnepedop BapHUaHTOB,
reOMeTPUUYECKUi, TpadudecKuil, MPUMEHATH UX B HOBBIX [10 CPABHEHUIO C U3YUEHHBIMH CUTYAIIUSX.

B noBce1HeBHOM KU3HHU M IPH U3YUYEHHHU APYTUX NMPEIMETOB:

e  KOHCTPYUPOBATh HOBBIC JJISl JIAHHOHM 3a/1a4dl 3a/J1a4HbIe CHUTYAIlMU C YY4E€TOM PEAbHBIX XapaKTePUCTHK, B YACTHOCTH, IPH
pelIeHnH 3a7ad Ha KOHIICHTPAIMW, YYUTHIBATh TUIOTHOCTH BEIIECTBA; PEIIaTh W KOHCTPYHWPOBATH 3aJadud HAa OCHOBE PAacCCMOTPEHUS
pPEATBHBIX CUTYAIlU, B KOTOPBIX HE TPeOyeTCS TOUHBIN BRIYUCIUTEIBHBIN PE3yIIbTaT;

e  pemiaTth 33Ja4M Ha JBIKEHUE TI0 PEKe, pacCMaTpuBas pa3HbIe CUCTEMBI OTCUETA,

e  KOHCTPYUPOBATH 33J]aYHbBIC CHTYAIINH, TPUOIMKCHHBIC K peaTbHON JICHCTBUTEIHLHOCTH.

B noBce1HeBHOM KU3HHU ¥ TIPH U3YYEHHHU APYTUX MPEIMETOB:

®  COCTaBJIATH C UCTIOJB30BAHUEM CBOMCTB IeOMETPHUSCKUX (PUTYp MaTeMaTHICCKHE MOJISIH TS PEIICHHS 3a/1a4 TIPAKTHIECKOTO
XapakTepa ¥ 3a/1a4 U3 CMEKHBIX TUCIUILINH, UCCIIEA0BATh MOJyUYeHHBIC MOJICTH W HHTEPIPETUPOBATEH PE3yIIbTaT.

OTHoOmIEeHNs

e BraneTh MoHSATHEM OTHOIIECHUS KaK METaNPeIMETHBIM;

®  ICIIOJIb30BATh CBOMCTBA MOAOOUS M paBEHCTBA GUTYP MIPH PEIICHUU 33]1a4.

B noBceHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

L4 HCIIOJIB30BATh OTHOMICHUS JJIA MOCTPOCHUA U UCCIICAOBAHUA MATEMATUICCKUX Monenef/i 00BEKTOB peaHBHOﬁ KHU3HHU.



N3mepeHusi u BbIYUCICHUSA

e (CBo0OomHO oOmEpUpPOBaTh MOHATHSIMH JUIMHA, IUIOMAAb, OOBEM, BETUYMHA yIJia KaK BEIUYMHAMHU, WCIIOIH30BAThH
PaBHOBEIIMKOCTh U PABHOCOCTABIICHHOCTD MPU PEIICHHUH 33]1a4 Ha BRIYHCIICHUE, CAMOCTOSTEIILHO MOJIY4aTh ¥ UCMOJI30BaTh (POPMYJIIBI ISt
BBIUMCJICHHN TUIOMAAeH 1 00beMOB (UTYp, CBOOOTHO ONIEPUPOBATH MIMPOKUM HAOOPOM (DOPMYIT Ha BEIYUCIICHHE MPU PEHICHUH CIIOKHBIX
3a/1a4, B TOM YMCJIE M 3a7]a4 Ha BBIYMCIICHHE B KOMOMHAIIUAX OKPYKHOCTH M TPEYTOJIbHUKA, OKPY>KHOCTH W YETHIPEXYTOJIbHUKA, a TAKXKE C
MPUMEHEHHUEM TPUTOHOMETPHH;

®  CaMOCTOSITEIBHO ()OPMYJIUPOBATH TUIIOTE3HI M POBEPATH UX JJOCTOBEPHOCTD.
B noBcenHeBHOM KU3HM U NMPU U3YYEHUM IPYTUX NPeIMETOB:

e  CBOOOJHO OMepUpOBaTh (HOPMYJIAMU TIPH PEIICHUU 3a7ad B JIPYTrUX YUYCOHBIX MPEIMETaX U IMPHU MPOBEIACHUN HEOOXOIUMBIX
BBIYMCIICHUN B peaibHOM KU3HHU.
Hcropust MaTeMaTUKH

e [loHnmaTh MaTeMaTUKy KaK CTPOTO0 OPraHM30BAHHYIO CUCTEMY HaYYHBIX 3HAHUM, B YaCTHOCTH BIIAJICTh MPEACTABICHUSIMHU 00
AKCMOMAaTUYECKOM MTOCTPOEHUU F'€OMETPUHU U MIEPBUYHBIMU MPEICTABICHUSMH O HEEBKIIMIOBBIX T€OMETPUSIX;

e paccMarpuBaTh MAaTEMATHUKY B KOHTEKCTE MCTOPUU PAa3BUTHUSA LMBUIM3ALMU U UCTOPUM PA3BUTHS HAYKHU, [IOHUMATH POJIb
MaTeMaTUKU B pa3BUTHH Poccuu.
MeTtoabl MaTEMATHKH

e Branets 3HAaHUSAMH O Pa3MTUYHBIX METO/IaX OOOCHOBAHUS M OMPOBEPIKEHUS MATEMATUYECKUX YTBEPKIECHUI U CAMOCTOSTENIEHO
MIPUMEHSTD HX;

e  BJIJICTh HABBIKAMM AHAJIM3A YCJIOBUS 3aJa4d U ONPEAECIEHUS MOAXOMAIIMX Uil PELIECHUS 3a7a4 U3YUYEHHBIX METOJ0B WIIM UX
KOMOUWHAIHNIA;

XapaKTCPU30BaATh IPOU3BCACHUA HCKYCCTBA C YUCTOM MATCMATUUCCKHUX 3aKOHOMCpHOCTeﬁ B IpHUPOAC, UCITOJIB30BATh MATCMATHYCCKUC
3aKOHOMECPHOCTHU B CAMOCTOATCIBHOM TBOPYECTBE

3. COAEPKAHUE YYEBHOI'O IPEJMETA «AJITEBPA»



7 kJIacc

1. BeipaxxeHusi, TOK1ECTBa, YPaBHEHUS
Bripakenusi. UnciaoBble BEIpaXXEHUS U BRIpaKEHUS ¢ iepeMeHHbIMH. [IpocTeiiime npeoOpa3oBaHus BEIpAKEHUH. Y paBHEHUE C OJJHUM
HEU3BECTHBIM U €ro KOPEHb, JJUHEHHOe ypaBHeHHe. Penienne 3a1a4 MeTo1oM ypaBHeHU. CTaTUCTUYECKUE XapaKTEPUCTUKH.
Hesas — cucreMaTH3UpOBaTh U 00OOIIUTH CBEJACHUS O MPEOOPA30BAHUU BBHIPAKECHUN M PEIICHUH YPaBHEHHUU C OJHUM HEU3BECTHBIM,
MOJIyYEHHBIE YYAIIUMHUCS B Kypce MaTeMaTUKH 5,6 KJIacCoB.
2. ODyHKUMHU
Oynknuu 1 ux rpaduku. Jluneinas dyakuus. Jluneinas ¢yHkuus u ee rpaduk. CrocoObl 3amanus GyHKIMH. BzanmHOe
pacrionoxxeHue rpa)uKoB JTHHEHHBIX (PYHKINH.
Ieib — MO3HAKOMHKTH YYAIIUXCsl C OCHOBHBIMU (DYHKIIMOHATBHBIMHU MOHATHIMH ¥ ¢ rpadukamu GyHKimin y=kx+b, y=kx.
3. CTeneHb ¢ HATYPAJIbLHBIM MOKAa3aTe1eM
Crenenb ¢ HaTypaJbHBIM MOKa3zaresneM U e€ cBoictBa. OgHowieH. OyHkuuu Yy=Xx2, y=X3, U X rpaduKH.
Llesib — BEIpaboTaTh yMEHUE BBITIOIHSTH ACUCTBUS HAJl CTEIICHSIMHU C HATypabHBIMU TIOKA3aTEISIMHU.
3nams onpeneneHre CTENeHH, OTHOYJICHa, MHOTOUIEHA; CBOWCTBA CTEMICHH C HATYpaJIbHBIM
4. MHoOro4ieHbl
Muorounen. CnoxeHue, BRBIMUTaHUE U YMHOKEHUE MHOTOUJIeHOB. [Ipon3BeieHe oJHOUIeHa U MHOTOWIeHa. Pa3noxeHre MHOrOuYJIeHa
Ha MHOKUTEITH.
Leab — BbIpaOOTaTh yMEHHE BBINOJHATH CIOXKEHHE, BBIYMTAHUE, YMHOXXEHHE MHOTOWIEHOB M pa3jOXeHHWEe MHOTOYICHOB Ha
MHOHUTEIIH.
5. @opMyJIbl COKPAEHHOTO0 YMHOKEHUSI
®opmynsl (atb)’=a’+2ab+b?, (atb)d=a’+3a’b+3ab’+tb®, a? — b? = (a-b)(a+b), a’tbi=(atb)( a’tab+b?). Tlpumenenme dopmyn
COKpAIIEHHOT'O YMHOKEHH K pa3jIoKeHUI0 Ha MHOKUTenu. [Ipeobpa3zoBanue 1ebIX BhIpaKEHUH.
Iess — BeIpabOTaTh YMEHHE MPUMEHATH B HECIOKHBIX CIIydasx (popMyIbl COKpAIIEHHOTO YMHOXKEHUS JJIsl TPeoOpa30BaHUs HENTbIX
BBIP)KEHUI B MHOTOUWIEHBI U JUIs pa3JI0KEHUSI MHOTOUJICHOB HA MHOYKHUTEIH.
6. Cucrembl JTHHEHBIX YPaBHEHU I
JIvuHeliHbIe ypaBHEHUS C ABYMS IEPEMEHHBIMH M X CHCTEMbI. PelieHue cucteM JByX JMHEHHBIX YPaBHEHUH C ABYMs IEpEMEHHBIMH.
Pemrenue 3aa4 METOOM COCTAaBIICHHS CUCTEM ypaBHEHUH.
Iesb — MO3HAKOMUTH y4aIIUXCs CO CIIOCOOAMU PELICHUsI CUCTEM JIMHEHHBIX YpaBHEHHH ¢ IByMsl IEpEMEHHBIMH, BBIPA0OTaTh YMEHHE
pemaTh CUCTEMbl YpaBHEHHH U TIPUMEHSTh MX IPH PEIICHUU TEKCTOBBIX 33/1ad.
7. IloBTopenue. Pemenue 3agau.
3akperuieHue 3HaHHi, YMEHHUI U HABBIKOB, IMOJYYCHHBIX HA YPOKaX MO JaHHBIM TeMaM (Kypc anreOpsl 7 Kiacca).

Aunredpa 8 kinacc

1. PannuonasbHbIE I1PO0OH



PannonansHas 1po6s. OCHOBHOE CBOMCTBO JIpoOu, cokpalieHue apodeit. CiioxkeHue, BBIUUTaHUE, YMHOKCHHUE U JICTICHUE TPOOCH.

IIpeoOpa3zoBanue paunoOHaNbHEIX BeIpakeHUi. DyHkIusa Y = — u e€ rpaQuk.
x

Leab — BeIpaboTaTh YMEHUE BBIMOJIHATH TOXK/IECTBEHHBIE IPEOOPa30BaHUs PAllIOHATIBHBIX BBIPAKEHUH, UCIIOIB30BaTh OCHOBHOE
CBOICTBO ApoOU, pallMOHAIbHEIE, LIEJIbIe, IPOOHBIE BHIPAXKEHUS; IPABUIILHO YIOTPEOISTh TEPMUHBI «BBIPAXKEHUEY, «TOKIAECCTBEHHOE
npeoOpazoBaHuey», MOHUMATh (HOPMYIUPOBKY 3a/IaHUM: YIIPOCTUTDH BBIPAXKEHUE, PA3I0KUTh HA MHOXKHUTEIH, IIPUBECTH K O0IIEMY
3HAMEHATEJI0, COKPATUTh JPOOb., HAYYUTHCS MOHUMATh (POPMYIIMPOBKY 3a/laHUi: YIIPOCTUTH BhIpAXKEHHE, PA3I0KUTh HA MHOKUTEIH,
NPUBECTH K 001I[eMy 3HAMEHATEI0, COKPATUTh IPO0b, CBOMCTBA OOPATHOM MPOMOPIIMOHAIBHOCTH. OCYIIECTBIIATH B PALIMOHAIBHBIX
BBIPAKEHUSX YMCIIOBBIE MTOJICTAHOBKHU U BBIIIOJIHATH COOTBETCTBYIOIINE BIUNCIEHMS, BHIIOIHATh AEUCTBUS CIOKEHUS U BBIYUTAHUS C
anreOpandecKuMH ApoOsSMU, COKPAIIATh APOOb, BBEITIOIHATH PAa3I0KEHHE MHOTOWICHA HA MHOXKUATENN IPUMEHEHHEM (popmMyIt
COKpAILLEHHOI'0 YMHOXEHHUS, BBIITIOJIHATH IPE00pa30BaHue pallOHAIbHBIX BBIPAXKEHUH.

2. KBagpaTHble KOPpHU
[TonsiTre 06 uppanmoHansHOM yucie. O01ue cBeAeHNs 0 IeHCTBUTENbHBIX Yiciax. KBaapaTHbIi KOpeHb, MPUOIMKEHHOE 3HAUCHHE
KBaJIpaTHOro KopHs. CBOICTBA KBAJPATHBIX KOPHEH, Ipe06pa3oBaHus BRIPAKEHUH, COEPKAIIMX KBaApaTHbIe KOpHH. DYyHKIHA Y = /X
u e€ rpaduk.

Iesb — cucreMaTH3UPOBATh CBEACHUS O PALMOHAIBHBIX YHCIIAX U JaTh NpeACTaBIeHNE 00 HPPALIMOHAIBHBIX YUCIaX, PACIIUPUB TEM
CaMbIM MOHATHE YHCIIA; BEIpaO0OTaTh yMEHUE BHIMOIHATH MPOCTEHIINE MPeoOpa3oBaHMsl BEIPAXEHUH, COIepKaIlliX KBaIpaTHbIe KOPHH,
HAYYUTHCS HAXOAUTH apu(PMETUUECKUN KBaJpaTHBIM KOPEHb, KAKUE YMCIIa HAa3bIBAIOTCA PAIIMOHATBHBIMU, UPPAIIMOHAIBHBIME, KaK
0003Ha4YaeTcs MHOKECTBO PallMOHAJIBHBIX YHCEN; CBOMCTBA apU(PMETHUECKOT0 KBAJPaTHOTO KOPHS, BHINOIHATH IpeoOpa3oBaHue
YHCIIOBBIX BHIPAKEHMI, COEPKAIIMX KBAAPATHBIE KOPHH; PEIaTh ypaBHEHHUS BHAA X°=a; HAXOAUTh TIPHOTIKEHHbIE 3HAUCHHUS
KBaJIPaTHOTO KOPHS; HAXOIUTh KBAAPATHBIN KOPEHb U3 MPOM3BEACHNUS, IPOOH, CTENEHH, CTPOMTH TpaduK GYHKIMH ¥ = /X ¥ HaXOIHUTH
3Hau€HUs 3TON QYHKIUH 110 TpaduKy UiIu 10 HopMyIie; BHIHOCUTh MHOKUTENb U3-T10]] 3HAKa KOPHsI, BHOCUTh MHOXXHTENb 0] 3HAK
KODHSI; BBIIIOJIHATH TPe0Opa3oBaHue BBIPAXKEHU, COJIEPKAINX KBaIpaTHbIE KOPHHU.

3. KBaapaTtHble ypaBHEHUs

KBanpatHoe ypaBHeHue. @opMyIibl KOPHEN KBaJpaTHOro ypaBHeHMs. TeopeMa Buera. Pemenne pannoHanbHbIX ypaBHeHUH. Pemenue
3a/1a4, MPUBOASAIINX K KBAJAPATHBIM U PAllMOHAIEHBIM YPABHEHHUSIM.

Ilesb — BeIpaboOTaTh yMEHUS pEeIIaTh KBAJApPAaTHbIE YPaBHEHHs, TPOCTEUIIINE PallHOHAIbHbIE YPAaBHEHUS U IPUMEHATH UX K PEIICHUIO
3aJa4, pelaTh KBaApaTHbIe YpaBHEHHs BbIIEJICHUEM KBajipaTa ABy4JIeHa, pelaTh KBaJpaTHbIe YpaBHEHUS 110 GopMyIie, peliaTh
HETOJIHbIE KBaJIpaTHbIE YPaBHEHUs, pelllaTh KBaIpaTHbIE YpaBHEHUS C IIOMOIIbIO T€OpeMbl, 00paTHOM Teopeme Buera, ncnoiab3oBarhb
TeopeMy Buera /i HaxoxaeHHus K03()PUIIMEHTOB U CBOOOTHOTO WIEHA KBaIPaTHOIO YPAaBHEHHUS; pelllaTh TEKCTOBbBIE 3a7auu C



HOMOILBIO KBAaJJPAaTHBIX YPAaBHEHUH, pelIaTh APOOHO-pAllMOHAIbHbIE YPAaBHEHHUS, PEIIaTh YPABHEHUS IpaUuecKuM criocoOoMm, permarb
TEKCTOBBIE 33J]a4M C MMOMOIIBIO JPOOHO-PAIIMOHATIBHBIX YPAaBHEHUH.

4. HepaBeHcTBa

HucnoBble HEPABEHCTBA U UX CBOMCTBA. [IoWIeHHOE CIIOKEHNE U YMHOKEHHUE YUCIIOBBIX HEPABEHCTB. I[pMeHeHne CBOMCTB HEPABEHCTB
K OLICHKE 3HA4YEeHUs BbIpaykeHUs. JInHENTHOe HEPaBEHCTBO C OHON NepeMeHHOoM. CucTeMa JIMHEWHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM.
Ilesb — BEIpabOTaTh yMEHUS PEIIATh JIMHEIHbIC HEPABEHCTBA C OJJHON IIEPEMEHHOM U UX CHCTEMBI, OIIPEeICHHE YHCIOBOIO
HEPABEHCTBA C OJIHOM IEPEMEHHOM, YTO Ha3bIBAETCS PELICHUEM HEPABEHCTBA C OJHOM MEPEMEHHOMN, YTO 3HAYUT PELIUTh HEPABEHCTBO,
CBOWCTBA YUCIIOBBIX HEPABEHCTB, IOHUMATh (POPMYIUPOBKY 3a/1a4H «PEIINTh HEPABEHCTBOY.

HAY4YMThCS 3aIMCHIBATh U YNTATh YUCIOBbIE IPOMEKYTKH, H300pakaTh X HA YUCIOBOU IPSAMOM, pelIaTh JIMHEHHbIC HEPABEHCTBA C
OJIHOM IIEPEMEHHOM, pelIaTh CUCTEMbI HEPABEHCTB C OJJHOM IEPEMEHHON, IPUMEHATh CBOMCTBA HEPABEHCTBA IIPU PELICHUN HEPABEHCTB U
UX CUCTEM.

5. CteneHns ¢ me/bIM MoKa3atesiemM

Crenens cC 1eJIbIM TTOKa3arenieM 1 € cBoicTBa. CTaHAapTHBIN BUJ YKCiia. 3aUCh MPUOIMKEHHBIX 3HaUeHUN. JleficTBUS Ha
IpUOJIMKEHHBIMU 3HAYEHUSIMH.

Hean — popMupoBaHre yMEHUI BBIIOIHATD JEHCTBUSA HAJl CTENIEHSMH C LIEJIbIMU [T0Ka3aTeNIIMU, BBECTH IIOHATHE CTAHIAPTHOTO BUJA
YHCIIA, OIPEAEICHUE CTEIIEHHU ¢ LENBIM U LEIbIM OTPULIATEIIBHBIM [T0KA3aTEIIEM; CBOMCTBA CTEIICHU C LIEJIBIM IIOKa3aTeIIAMU. ,
BBIIIOJIHEHUE JIEUCTBUM CO CTENEHAMU C HATYPAJIbHBIM U LEIBbIM I1I0Ka3aTeIsAMU; 3alIUChIBATh YHCIIA B CTAHJAPTHOM BHUJIE, 3aIIUCh
NpUOIMKEHHBIX 3HAYEHUH YuCell, BBIMOJTHEHUE JEHCTBUS HaJl TPUOIMKEHHBIMU 3HAYECHUSIMU.

6. J1eMeHTbI CTATUCTUKHN U TEOPHH BePOSITHOCTEH

COop u TpynnupoBKa CTaTUCTUYECKUX JaHHBIX. HarnsaHoe npeacTaBieHne cTaTUCTUYECKON HHpopMauu

7. IlloBTopenue. Pemienue 3agau

3akperuieHne 3HaHuH, yMEHUH U HaBBIKOB, MOJIYYE€HHBIX Ha YPOKax M0 JaHHBIM TeMaM (Kypc aireOpsl 8 ki1acca)

Auaredpa 9 kiacc

1. KBagparuunas pyHkuus
Oyukuus. Bozpacranue u yosiBanue GyHnkuuu. KBaapaTHelil TpexuseH. Pa3noxkeHne KBaJipaTHOro TpexXwieHa Ha MHOXUTeNu. Pemienue
3aja4 IyTeM BBIZCTICHUS KBaJIpara JByWIeHa U3 KBaJIpaTHOTro TpexwieHa. dynkius y=ax2 + bx + ¢, e€ cBoiicTBa, rpaduk. [Ipocreiimme
npeoOpaszoBanus rpadukoB GyHKUUN. Perienne HepaBeHCTB BTOPO CTENEHU C OJHON EPEMEHHOM.
Leab — BeIpaboTaTh yMEHHE CTPOUTH TpaduK KBaJApPaTUYHONM (PYHKIUM W NPUMEHATH Tpaduyeckue MpeACTaBICHMS sl peIIeHUs
HEPABEHCTB BTOPOM CTENEHU C OAHON MEPEMEHHOM.
3HaTh OCHOBHBIEC CBOMCTBA (DYHKIMI, yMETh HAXOJUTH IPOMEKYTKH 3HAKOIIOCTOSIHCTBA, BO3pACTaHMsI, yObIBaHUS (DYHKIIUH.



YMeTh HAXOIUTh 00JIACTh ONPEENICHUS U 001acTh 3HAUeHUN (PYHKIIMU, YNTATh IpaduK GYHKIUU. YMETh pelaTh KBaIpaTHbIE YPaBHEHUS,
OTIpeNeNATh 3HAKU KOPHEW. YMETh BBINOJHATH PAa3IOKEHHE KBAAPATHOTO TPEXWieHa HA MHOKUTEIU. YMETh CTPOUTh Tpapuk (PyHKIUH
y=ax?, BBINOJHATH NPOCTEHIINE Mpeobpa3zoBanHus rpadukoB (YHKIMHA. YMeTh CTpOMTh TpaduK KBAaAPATHUHOH (DYHKIMM, BBITOIHATH
npocreinme npeodpazoBanus rpa@ukoB (QYHKIHMNA. YMETh CTPOUTH TpapuK KBAIPATHYHOW (YHKIUM» HAXOAWUTH MO Tpaduky HYIH
GyHKIMY, TPOMEXYTKH, Tlie (PYHKUMS MPUHUMAET MOJOKUTENbHBIE U OTPULATENIbHbIC 3HAYEHUS. YMETh MOCTPOUTH rpaduk GyHKIUU
y=ax2 ¥ NPUMEHATH €€ CBOMCTBA. YMETh MOCTPOUTH rpaduk GyHKIUN y=ax2 + bx + ¢ ¥ IPUMEHSTh €€ CBOWCTBA. Y METh HAXOIUTh TOKH
nepecedeHus rpadguka Kpagparnunoii pyHKINU ¢ OCIMU KOOPAUHAT.
YMeTh pas3nokuTh KBAIPATHBIA TPEXUJIECH HAa MHOXKHUTEIM. YMETh pelaTh KBAJAPATHOE YPABHEHHE. YMETh peIIaTh KBaJgpaTHOE
HEPAaBEHCTBO aNre0panyeckuM crocodoM. YMeTh peliath KBaJpaTHOE HEPABEHCTBO C MOMOIIbIO rpaduKka KBaApaTUIHON PYHKIHUU. Y METh
penraTh KBapaTHOE HEPABCHCTBO METOIOM HHTEPBAIOB. ¥ METh HAXOIUTh MHO)KECTBO 3HAUCHU I KBaApaTuaHON QyHKuu. DyHKiws y=X",
Omnpenenenne KOpHs n-il CTENEHHU.
2. YpaBHeHUS] M1 HEPABEHCTBA € O/IHOI NepeMeHHOoM

Ilenoe ypaBHeHHe U ero KOopHH. lpoOHbIe palioHajdbHbIe ypaBHEHHs. PelieHue ypaBHEHUN TpeThell M YETBEPTOW CTENEHH C OJHUM
HEN3BECTHBIM C ITOMOILBIO Pa3JI0KEHHS HA MHOXKUTENIH U BBEICHHSI BCIIOMOIaTeIbHOM ITepeMeHHO0M. HepaBeHcTBa BTOPOi CTENEHU € OJHOMN
nepeMeHHoN. MeTo MHTEPBAJOB.
Heap - cucremaru3upoBaTh U 00OOIIUTH CBEACHUS O PELICHUM LIEJbIX U JPOOHBIX palMOHAIbHBIX YPAaBHEHUHN C OJHOM NEpEeMEHHO,
chopMHUpOBaTh YMEHHE PEIllaTh HEPABEHCTBA BU/IA ax2+bx+c>0 mn ax2+bx+c<0, rae a He pasHo 0.

3. YpaBHeHus U HEPaBEHCTBA C IBYMs IlepeMeHHbIMH
VYpaBHeHUE C IByMsI IEPEMEHHBIMU U €ro rpaduK. YpaBHEHHE OKPYKHOCTU. Pelienne cucrem, cofepkaliux 0HO ypaBHEHHE MEPBOH, a
JIpyroe BTOpoH creneHu. PemreHne 3agad METOOOM COCTABIIEHUS CUCTEM. PeleHne cucTeM IByX ypaBHEHUN BTOPOW CTEIIEHM C JABYMsI
[IEPEMEHHBIMHU.
Leanb — BeIpaboTaTh YMEHHUE pelIaTh NPOCTEUIINE CUCTEMBI, COJEPIKAINE YPaBHEHUsI BTOPOM CTENEHHU C ABYMS IEPEMEHHBIMU, U peIIaTh
TEKCTOBBIE 3a/1a4U C IIOMOILBIO COCTABIIEHUS TAKUX CUCTEM.
3HaTBH METO/IbI pEIlICHUs] YPAaBHEHUI:
a) pa3yio’KeHUe Ha MHOXKUTEIH;
0) BBeJIeHHE HOBOM IIEPEMEHHOI;
B) rpaduyeckuii croco0O.
YMmerpb pemars Leable YpaBHEHUS METOJOM BBEJCHHS HOBOM IEPEMEHHOM. YMETh PEIIaTh CHCTEMBI 2 YPaBHEHUW C 2 NMEPEMEHHBIMHU
rpadu4eckuM croco0oM. YMeTh pelaTh ypaBHEHH C 2 IEPEMEHHBIMU CIIOCOOOM IMO/ICTAHOBKH U CIIOXKEHUS. YMETh pellaTh 3a7auu «Ha
paboTy», «Ha IBU)KEHUE» U APYTUE COCTABICHHUEM CHCTEM ypaBHEHUH.

3. Apudmernyeckas u reomerpuueckas nporpeccuu (16 1)
Apudmernueckast U reoMeTpuyeckas nporpeccuu. @opMyIbl n-ro 4wieHa U CyMMBI N IEPBIX WIEHOB MPOTPECCHH.
Hesas — nath noHsATHE 00 apU(METHUECKON U T€OMETPUUYECKOM MPOrPecCHsiX KaKk YUCIOBBIX MOCIEI0BATENFHOCTX 0COO0r0 BUIA.
Jlo0UThbCA TIOHMMaHUS TEPMHHOB «4JIEH IIOCIEI0BAaTEIbHOCTHY, «HOMEp YJeHa IOCIEeI0BaTEIbHOCTHY, «popMysla n —TO YJeHa
apu(MeTHUECKON TPOTPecCcum.



3HaTe QopMyny n —TO 4ieHa apu(pMETHYEeCKOM NporpeccuH, CBOWCTBA YJICHOB apU(PMETHYECKOH NpPOrpeccHH, CrIocoObl 3aJaHus
apru(METHUECKON TPOTPECCHH.
YMerp npuMeHATh (GOpMyly CyMMBI N —TI€pPBBIX UICHOB apu(METHYECKOW IPOrpecCHMM IIpH pelIeHuH 3ahad 3HaTh, Kakas
IIOCJIEIOBATEIIbHOCTD SIBJIAETCS T€OMETPUYECKOM, YMETh BBIABIIATDH, SIBISAETCSA JIM IIOCIENOBATEIBHOCTE N€OMETPUUYECKOU, €CIU 11a, TO
HaXOAUTh (. YMETh BBIUUCIIATH JHOOOH 4jieH reoMeTpuyYecKod mporpeccuu mo (opmyse, 3HaTb CBONCTBA YJIEHOB I€OMETPUYECKOM
porpeccuu. YMETh NPUMEHTHh GOPMYIly IIPU PELICHUH CTAaHAAPTHBIX 3a7a4y. Y METh HaXOAUTh PA3HOCTb apU(PMETUIECKON POTrPeCcCHi.
VYMeTh HaXOJUTh CyMMY N IEPBbIX YJIEHOB apHU(PMETHUECKOM porpeccuu. Y MeTh HaX0IUTh JII000H YIeH reOMeTPUYECKON MPOrPEeCCHH.
YMeTb HaXOAUTh CYMMY N IIEPBBIX YJIEHOB T€OMETPUYECKON IIPOrpPECCHH. Y METh pellaTh 3aJa4H.

5. DJIeMeHTBI CTATUCTHKH U TEOPUHU BEPOSITHOCTEM
KomoOunatopusie 3anaun. [lepectanoBku, pasmenienusi, coueranus. [lepecranoBku. Pasmemenns. Coueranust BepostHocTs cirydaitHOTO
COOBITHS.
3HaTh (HOPMYIJIBI UKCIIA IEPECTAHOBOK, Pa3MELLIEHUHN, COYETaHUN U YMETh M0JIb30BaTHCS UMH.
YMetsb 11o1b30BaThCs HOpMyII0i KOMOMHATOPUKH ITPU BBIYUCIICHUH BEPOSATHOCTEH.

7. IloBTOopenne. Pemenue 3axau
3akperuieHue 3HaHuH, yMEHUH M HAaBBIKOB, MOJIYYE€HHBIX Ha YpOKax 10 JaHHBIM TeMaM (Kypc anreOpsl 9 kiacca).

4. TEMATHYEKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA

7 KJ1acc
Pasnen Kon- TEMBI Kon- OCHOBHBIE BUBI IE€ATEIBHOCTH OcHoBHBIE
BO BO | oOyuaromuxcs (Ha ypOBHE YHUBEPCATbHBIX HaIpaBJIeHUs
4acoB 4acoB y4EOHBIX JAEeHCTBHIA) BOCITUTATEIbHON
JIeSITEJIbHOCTH
1. Beipaxenus, 23 Jluunocmuwie. IIposBisitoT I'paxnanckoe
TOXICCTBA, [I03HABATEJIbHBIM UHTEPEC K U3YUEHUIO BOCIIUTaHUC.
YPaBHCHHAL. MAaTE€MATHKH; IOHUMAIOT IIPUYUHBI yCIexa JKonorueckoe
BOCIHMTAHUE.

B YUeOHOU JeATETLHOCTH; JA0OT
aJICKBaTHYIO OLIEHKY U CAMOOLIEHKY
y4eOHO NesATeTbHOCTH; aHATU3UPYIOT
COOTBETCTBHUE PE3YJIbTaTOB TPEOOBAHUSIM
KOHKpEeTHO! yuyeOHOH 3a7aun
Pecynamusnvie — onpenensioT Leab
y4eOHOI IesTeTLHOCTH C TIOMOIIBIO
YUUTENSI U CAMOCTOSITENBHO,




OCYILIECTBIISIOT IOUCK CPECTB €€
JOCTHIKCHUA.

llo3nasamenvHule — 3aNUCHIBAIOT BHIBOIbI
B BUJIE NMPABUJ «ECIIH ..., TO ...».
[Iepenarot conepkanue B C:KaTOM,
BBEIOOPOYHOM WITH Pa3BEPHYTOM BHJIC.

Kommynurxamuenvie — ymeror
OpraHM30BBIBATh Y4EOHOE B3aUMO/ICICTBIE
B Ipynme

Beipaxenusi.

Haxonuth 3Ha4eHUS YUCIIOBBIX
BBIPAKEHUM C IEPEMEHHBIMU IIPU
YKa3aHHBIX 3HAYECHUSX [IEPEMEHHBIX.
Hcnons30BaTh 3HAKH.

I'paxxmanckoe
BOCIIMTAHHUE.

IIpeobpa3oBanue
BBIPAXKEHUM.

BrinonasaTe npocteiiime npeodpa3zoBaHus
BBIPAKECHMI: MIPUBOJUTH o100HbIE
cllaraeMble, pacKpbIiBaThb CKOOKH B CyMME
WJIM Pa3HOCTH BBIPAXKEHUH.

DKOJIOTHYECKOE
BOCIIUTAHUE.

KonTponbHas paboTa.

KoHTposb ycBOoeHUs y4eOHOr0 MaTepHaa.

YpaBHEHUS C OJTHOU
TIEpEMEHHOM.

Pemars ypaBHeHUs BU1a ax=b npu
pa3JIMYHbIX 3HAUEHUSX a U b, a Takke
HECJIOKHBIEC YPABHEHUS, CBOJISIIHAECS K
HUM.

Hcnonws3oBare anmapar ypaBHEHHMM I
peleHus TEKCTOBBIX 3ajad,
WHTEPIPETUPOBATH PE3yJbTAaT.

I'paxxanckoe
BOCITUTAHHUE.

CratucTuueckue
XapaKTEPUCTUKH.

Hcnonws3oBare npocreuimme
CTaTUCTUYECKUE XapaKTEPUCTUKH (CpeHEE
apu(pMeTHIecKoe, pazMax, MojJa, MeIMaHa)
JUTSL aHAJIM3a PSIIa JAaHHBIX B HECIOXKHBIX
CUTyalusX.

DKOJIOTHUECKOE
BOCITMTAHUE.

Konrpomnsnas padora

KonTposnb ycBoeHus: yueOHOro MaTepHara.

2. OyHKIWH.
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Jluunocmmuwie. 1IpOSIBASIOT MOJIOKUTEITBHOE
OTHOILLIEHHE K YPOKaM MaTEMaTHKH,

[TarpuoTnueckoe
BOCITUTAHHUE.




IIUPOKUN UHTEPEC K HOBOMY Y4eOHOMY
Marepuaity, cnocodaM perieHus: HOBBIX
y4eOHBIX 3a7a4, T0OpoKeIaTeIbHOe
OTHOIIIEHHE K CBEPCTHUKAM; JAtOT
MMO3UTUBHYIO OI[EHKY H CAMOOLICHKY
y4eOHOU JIesITeIbHOCTH; aJIeKBATHO
BOCITPUHUMAIOT OIIEHKY YUHUTEIS U
OJHOKJIACCHUKOB

Pezynamusnvie — paboTaroT 10
COCTaBJICHHOMY ILIaHY, UCIOJIb3YIOT
OCHOBHBIC U JIOTIOJTHUTEIBHBIC CPEACTBA
noJiydeHus: uHpopMaIuu.
Ilo3nasamenvbhvie — IEPEAIOT COAEPIKAHNE
B C)KaTOM, BBIOOPOYHOM HJTU Pa3BEPHYTOM
BHJIE.

KommynuxamusHuvle — yMer0T 1pu
HEe00XOIMMOCTH OTCTauBaTh CBOIO TOUKY
3peHUsl, apTYMEHTHUPYS €€, TOATBEPKIATh
apryMeHThI (pakTaMu

[Tonynapusanus
Hay4YHBIX 3HAaHUU
cpeau JeTeu.

@OYHKIUHU U UX IrpaduK. Bbruncnate 3HaueHus QyHKIUY, 3aJaHHOM [TarpuoTnyeckoe
(hopMyII0ii, COCTABIATH TaOIUIIBI 3HAUEHU I BOCIIMTAaHHUE.
¢ysaxuu. Ilo rpaduky QyHKIIMM HAXOIUTh
3Ha4YeHHe PYHKLUU 110 U3BECTHOMY
3HA4YEeHHUIO apryMEHTa U peliaTh 0OpaTHYIO
3a1aqy.

Jluneitnas QyHKIUS. Crpouts rpaduxu psAMOM [Honynapusanus
MPOINOPLIMOHAIIBHOCTH u JIMHEWHOMN Hay4YHbIX 3HaHHUI

(yHKIIMM, ONMUCHIBaTH CBOMCTBA ATHX
¢byakuii. [loHnMarh, Kak BIUSET 3HAK
kod(durmenrta kna pacrooxeHue
KOOpAMHATHON IJIOCKOCTH rpaduxu
¢byakmu y=kx, rae k#0? Kak 3aBucur or

cpenu JeTeu.




3HaueHM kv b B3amMHOE pacIionoKeHue
rpadukoB 1ByX GpyHKIUK Buia y=kx+b.
NuTepnpeTupoBath rpaduKu peabHbIX
3aBUCHMOCTEH, OMUCBIBAEMBIX (hOpMyITaMu
Buna y=kx, raek#0 u y=kx+b

Kontponbhas pabota.

KonTponbs ycBoeHus yueGHOro Marepuara.

3. CreneHns ¢
HATYPaIbHBIM
[MOKAa3aTeJIEM.
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Jluunocmuvie. OOBACHSIOT camMmoMy cebe
CBOHU OTACIIbHBIC OymKamnIe e
CaMOPAa3BHUTHSL; TIPOSIBIISIOT
MO03HABATEIBHBIA HHTEPEC K U3YUCHUIO
MaTEMaTUuKW; IOHUMAIOT HPUYHHBI YCIICXa
B y4eOHOM AEATEIbHOCTH; AT
aJICKBaTHYIO OIICHKY M CAMOOIICHKY
y4eOHOI IEATETbHOCTH; aHATU3UPYIOT
COOTBETCTBHUE PE3YJbTaTOB TPEOOBAHUSIM
yaeOHOM 3a/1a4H.

Pecynsimuenvle — B TMajiore ¢ yauTelemMm
COBEPIICHCTBYIOT KPUTEPUU OIICHKH U
MMOJIB3YIKOTCA MU B XOJI€ OLICHKHU U
CaMOOILICHKH.

Tlo3nasamenvhbie — TPeOOPA3OBHIBAIOT
MOJIEJIN C IIEJTbI0 BBISBJICHUS OOIINX
3aKOHOB, OTIPENIEISIONINX MTPEIMETHYIO
o0racTsb.

Kommynuxamugrvle — yMEIOT TIpH
HEOOXOMMOCTH OTCTAUBATH CBOIO TOUKY
3peHMsL.

[yxoBHOE 1
HpPaBCTBEHHOE
BOCIIMTaHUE ACTEH Ha
OCHOBE POCCUHCKHUX
TPaAUITHOHHBIX
LIEHHOCTEH.
du3uyeckoe
BOCITMTaHUE U
(dhopmupoBanme
KYJIbTYpbI 3J0POBBA.

CrernieHb U €€ CBOICTBA.

BbIumciasTh 3HauCHMs BBIpaXKEeHUH Bra a",
r7€ a- IPOU3BOJBHOE YHCIIO, N-
HaTypaJbHOE YUCIJIO, YCTHO U MHUCBMEHHO, a
TaK)Ke C TTOMOIIBIO

KalbKyJsiTopa. @opMyMpoOBaTh,
3aMKMChIBaTh B CAMBOJIMYECKON opMe U

[yxoBHOE 1
HPaBCTBEHHOE
BOCHHUTAHME JeTeH Ha
OCHOBE POCCUMCKHUX
TPaAUITHOHHBIX
LICHHOCTEIA.




000CHOBBIBATh CBOMCTBA CTETICHU C
HATypaJbHBIM NOKa3zareseM. [IpumeHsTs
CBOICTBa CTENEHU JJIsl MpeoOpazoBaHus
BBIPAXKEHUM.

OIHOYICHBI.

BBIMOTHSTE YMHOKEHHE OTHOWICHOB U
BO3BEJICHUE OJIHOYWICHOB B CTCIICHb.
CrponTh rpaduky GyHKIHH y=X1 y=X".
Pemrath rpaduueckue ypaBHeHHs X°=KX+b,
x3=kx+b, rie k, b - HekoTopsIe uncia.

dusnueckoe
BOCITUTAHUE U
¢dbopmupoBanue
KYJbTYPBI 37I0POBBSL.

KonTponpsHas pabora.

KonTpois ycBoeHus yaueOHOro MaTepHaia.

4. MHOro4IEeHBbI.
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Jluunocmmuwie. 1TposIBISIOT MTOJOKUTEIBHOE
OTHONIEHUE K YPOKAM MaTEMaTHKH,
IUPOKUN UHTEPEC K HOBOMY YIeOHOMY
MaTepuainy, CnocobaM perieHus HOBBIX
y4eOHBIX 3a7a4, 100poKeIaTeTbHOe
OTHOIIIEHUE K CBEPCTHUKAM; JIAt0OT
MO3UTUBHYIO OIIEHKY U CAaMOOILIEHKY
y4eOHOM AESATENHHOCTH; aJIeKBAaTHO
BOCIIPUHUMAIOT OLIEHKY YUUTENS U
OJIHOKJIACCHUKOB

Pezynamusnvie — COCTaBISIOT IIAH
BBITIOJTHEHUS 3a]1a4, pelIeHus po0iemM
TBOPYECKOT'O U ITOMCKOBOI'O XapakTepa.

[IpuoGmenue aereii k
KYJIbTYPHOMY
HACJIETUIO
(acTeTnueckoe
BOCITUTaHUE).
Tpynosoe
BOCIIUTAHHE U
npodeccuoHanbHOe
caMooIIpe/ieNIeHue.

Cy'MMa " pa3HOCTb

3anuceIBaThH MHOTOYJICH B CTaHAApTHOM

[IpuoGmienue aereii k

MHOTOYJIEHOB. BHJIE, ONIPEJIEIATH CTEIICHh MHOTOYJICHA. KyJIbTypHOMY
BBINOMHATE COKEHNE U BBIYUTAHUE HaCJICUIO
MHOTOWIEHOB. (acTeTnyeckoe
BOCITUTaHUE).
[Ipoussenenue BbINonHATE yMHOKEHHE OJHOYJICHA HA Tpynosoe
MHOTOYJICHA 1 MHOI'OYJICH, BBIIIOJIHATD Pa3JI0KEHUE BOCIIUTAHHC U
ONHO™WICHA. MHOTOYJICHOB HAa MHOKUTEJIU, UCTIOIb3YSI MpodeccHoHanbHOe

CaMOoOOoINpPEaACIICHUC.




BbIHECEHHE MHOKHUTEIIS 34 CKOOKH U
CIOCO0 TPYHITHUPOBKH.

KonTponbhas pabora.

KonTponb ycBoeHus yueGHOro Marepuara.

[IpousBenenue
MHOTOYJICHOB.

[TpuMeHsATh NecTBUS C MHOTOYIEHAMU
IPY PELICHUH pa3HOOOpa3HBIX 3a/1a4, B

YaCTHOCTHU IIPU PpCHICHUHN TCKCTOBBIX 3a/1a4

C TIOMOIIIBIO YPAaBHEHUH.

[IpuoOmenue nereit k
KYJIbTYPHOMY
HACJICTUIO
(acTeTnueckoe
BOCITUTaHUE).

KonTponpsHas pabora.

KonTpois ycBoeHus yueOHOro MaTepHaia.

5. @opmyibl
COKPAaLICHHOT'O
YMHOXKEHHUSI.
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Jluunocmuuvie. I1pOSBISIIOT MOJIOKUTEIBHOE

OTHOIIEHUE K yPOKaM MaTeMaTHKH,
MIMPOKUI HHTEpEC K HOBOMY Y4eOHOMY
Marepuaity, CnocodaM perieHus: HOBBIX
y4eOHBIX 33134, JOOPOKeIaTeIbHOE
OTHOIIEHHE K CBEPCTHUKAM; JAIOT
MIO3UTUBHYIO OIICHKY U CAMOOIICHKY
y4eOHOM JIeSITeTbHOCTH; aIeKBaTHO
BOCIIPUHUMAIOT OLCHKY YUUTCIIA U
OJTHOKJTACCHUKOB

Pezynamuenuvie — oIpeensioT Lelb
y4eOHOM JIeSITeTBHOCTH C TIOMOIIIBIO
YUYHUTENS ¥ CAMOCTOSITEIIBHO,
OCYIIECTBIISIIOT IMIOMCK CPEJICTB €€
JTOCTHKEHHUSL.

To3nasamenvhole — nepeaaroT COACPKAHUC

B CXXaTOM MJIK pa3BEPHYTOM BUJIC.

KommyHnuxamuenvie — yMeroT ohoOpMIsSITh
CBOM MBICIIA B YCTHOM ¥ MUCBMEHHOM peun
C Y4E€TOM y4eOHBIX U )KU3HEHHBIX PEUEBBIX

CUTYalHil

I'paxxmanckoe
BOCIIUTAHUE.
DKOJIOTHYECKOe
BOCIIUTAHUE.

KBanpat cymmsl u
KBaJpaT pa3HOCTU.

Jloka3bIBaTh CIPaBEIIIUBOCT (DOPMYIT

COKpaI_LléHHOFO YMHOXKXCHUSA, TPUMCHATH UX

I'paxxnanckoe
BOCITUTaHHE.




B IIpe00pa30BaHUH LIENIbIX BBIPAKECHHUH B
MHOTOWIEHBI, a TAKXKE I Pa3I0KECHUS
MHOI'OYWICHOB Ha MHOXKUTEIIH.

Pa3HocTh KBagparos.
CyMmMa U pa3HOCTb
KyOOB.

Jloka3bIBaTh CripaBeAJIMBOCTH POPMYIT
COKpALIEHHOIO YMHOXEHUS, IPUMEHSATH X
B IIpe00pa30BaHUH LIENIbIX BBIPAKECHHH B
MHOTOWIEHBI, a TAKXKE JIJIs1 Pa3I0KEHUS
MHOT'OWIEHOB Ha MHOKUTEIH.

DKOJIOTHUECKOE
BOCIIUTAHUE.

KonTponpsHas pabora.

KonTpois ycBoeHus yueOHOro MaTepHaia.

IIpeoOpa3oBanue neabIx
BBIPAKCHUI.

Hcnonws3oBarh pa3inyHble
peoOpa3oBaHusl LENbIX BRIPAKEHHUH MPU
pPELLIEHNH YPaBHEHUI, 10KA3aTEIIbCTBE
TOXIECTB, B 3aJ1a4ax Ha JEIUMOCTb, B
BBIYMCIICHUH 3HAYEHUI HEKOTOPBIX
BBIPAKEHUM C MOMOIIBIO KAJIbKYJISATOPA.

I'paxxmanckoe
BOCIIUTAHUE.

KonTponpsHas pabora.

KonTpois ycBoeHus yaueOHOro MaTepHaia.

6. CucreMsl
JIMHENHBIX
YpaBHEHUM.
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Jluunocmuwvie. OOBICHSIOT caMOMy cebe
CBOM OT/I€TbHBIC OJIvDKalIIne 1enu
CaMOpa3BUTHUS; IPOSIBIIAIOT
[TI03HABATEJIbHBIA NHTEPEC K U3YYEHUIO
MaTE€MaTUuKW; IOHUMAIOT NPUYHHBI YCIIEXa
B yueOHOU AESITeNbHOCTH; JAIOT
a/ICKBAaTHYIO OIIEHKY U CAMOOIIEHKY
y4eOHOM JAesATENHHOCTH

PecynsimusHvle — COCTABIISIOT IJIaH
BBITIONTHEHUS 33JaHUI COBMECTHO C
YUUTEIEM.

Tlo3nasamenvHble — CAMOCTOSATENBHO
MIpeIoaratoT, kKakas nHhopMalus Hy>KHa
JUISL peIIeHus TpeIMETHON yueOHOH
3a/lauH.

Kommynukamuenvie — yMeIOT IOHUMATD
TOYKY 3PEHHUS IPYTOro.

[TarpuoTnueckoe
BOCITUTAHHUE.
[Tonynapusanus
Hay4YHBIX 3HAHUU
cpenu JeTeu.




JInHeliHbIE YypaBHEHHUS C
IBYMsI IEPEMEHHBIMU U
UX CUCTEMBI.

Onpenenary SBISETCS JU  IIapa  4YMCcen
pEIICHHEeM JIaHHOTO YpPaBHEHHUS C JBYMS
nepeMeHHbIMU. Haxonuth myTém nepedopa
IeJIbIC PEIICHUsS JIMHEHHOrO ypaBHEHUS C
nByMsi TiepeMeHHbIMH. CTpOUTh Tpaduk
ypaBHeHUs ax+by=c, rae a#0 nmu b#0).

[TarpuoTnueckoe
BOCIIMTAHHUE.

Pemenue cucrem
JIMHEWHBIX YpaBHEHUH.

Pemiate rpadguyeckum criocoboM CUCTEMBI
JIMHEWHBIX YPABHEHHH C JIBYMSI
nepeMeHHbIMU. [IpumensTs ciocod
IIOJICTAHOBKH U CIIOCOO CIIOKEHUS ITPU
pELIEHUN CUCTEM JIMHEMHBIX YPABHEHUM C
JBYMs IEPEMEHHBIMU. PeliaTe TeKCTOBBIE
3a/1a4M, UCIIOJIb3YS B KAYECTBE
anredpanvyeckoil MoJIEIU CUCTEMY
ypaBHeHui. IHTepnpeTHpOBaTh pe3yIbTar,
HOJIyYEHHBIN [IPU PEIIEHUN CUCTEMBI.

[Tonynapusanus
Hay4YHBIX 3HAaHUU
cpeau JEeTeu.

KonrtponsHas pabora.

KOHTpOHL YCBOCHU yqe6Hor0 Marcepualia.

7. I[ToBTOpeHME.

Jluunocmuwvie. OOBACHAIOT CBOM Hanboee
3aMCTHBIC JOCTHUIKCHU A, IIPOABIIAIOT
MOJIOKUTEITBHOE OTHOLIEHUE K YPOKaM
MaTeMaTHKH, ITUPOKUI HHTEpeC K
MTOBTOPEHUIO U3YUYEHHOT0 y4eOHOTro
MaTepuaia, cocodam penieHust HOBbIX
y4eOHBIX 3aa4, JOOpOKeIaTeIbHOE
OTHOIIEHHE K CBEPCTHUKAM; JAl0T
MO3UTHBHYIO OIIEHKY M CAMOOIICHKY
y4eOHOI eATeTbHOCTH; aJeKBaTHO
BOCIIPUHHUMAIOT OLIEHKY YYUTENs U
OJTHOKJIACCHUKOB

Pezynsasmusnvie — paboTaroT 1o
COCTaBIIEHHOMY TUTaHY, UCTIOIB3YIOT

[yxoBHOE 1
HPaBCTBEHHOE
BOCIIMTaHUE ASTEH Ha
OCHOBE POCCUHCKUX
TPaAUITHOHHBIX
IIEHHOCTEM.
du3uyeckoe
BOCIIUTaHUE U
dhopmupoBanue
KYJIbTYpbI 3J0POBBA.




Hapsiy ¢ OCHOBHBIMH U JIONIOJIHUTEIbHBIE
CpEICTBA.

llo3nasamenvHuvle — yMEIOT TNI€peiaBaTh
coJiep>KaHue B CKaTOM, BHIOOPOYHOM HJTH
pa3BEpHYTOM BHJIE.

Kommynuxamuenvle — npu He0OX0IUMOCTH
OTCTauBaIOT CBOIO TOUYKY 3PCHUSI,
apryMEHTHUPYs €€, IOATBEPKIat0T
apryMeHThl (pakTamu.

[IpeoOpazoBanue
BBIPAXKEHUM.

CreneHb U €€ CBOMCTBA.

DopmyJibl
COKpAIEHHOTO
YMHOXEHHS.

CucreMsl JJUHEHHBIX
YpPaBHEHUU.

HroroBast KOHTpOIbHAS
pabora.
AHanu3 UToroBou
paboTHI.

BoinonusATe npocteiiine npeodpazoBaHus
BBIPa)KEHUI: IPUBOJAUTH IOJJOOHBIE
cllaraeMble, pacKpblBaTh CKOOKH B CyMMe
WJIM Pa3HOCTH BBIPAXKCHUM.

BbIumciIsiTh 3HaUCHHS BBIpaXKEHUH Bra a" |
IZIe a- IPOU3BOJIBHOE YNCIIO, N-
HaTypaJIbHOE YUCIIO, YCTHO U MMCBMEHHO, a
TaK)Ke C MOMOIIBIO KAJIBKYJIATOPA.
Jloka3pIBaTh CIIpaBeAJIMBOCTb POPMYJT
COKpAILIEHHOTO YMHOXEHUS, IPUMEHSATH UX
B IIpe00pa30BaHUM LIENIbIX BBIPAKEHHH B
MHOTOWIEHBI, a TAKXKE JIUIS Pa3I0KECHUS
MHOTOWIEHOB Ha MHOKUTEIH.

[TpumMeHsTH cr1oco6 MOJICTAHOBKU M CIIOCOO
CJIOKEHMSI IIPU PELIEHUH CUCTEM
JIMHENHBIX YPAaBHEHUH C IBYMsI
IIEPEMEHHBIMU.

[yxoBHOE 1
HpPaBCTBEHHOE
BOCIIMTaHUE ACTEH Ha
OCHOBE POCCUHCKHUX
TPaAUITHOHHBIX
LIEHHOCTEH.
du3uyeckoe
BOCITMTaHUE U
dhopmupoBanue
KYJIbTYpbI 3J0POBBA.

KonTposnb ycBoeHus: yueOHOro MaTepHara.

KJ1aCcC

1. ParinonanbHble
Ipoou.
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Jluunocmuuie. IIposBIAIOT
[I03HABATEJIbHBIA UHTEPEC K U3YYEHUIO

[yxoBHOE 1
HPaBCTBEHHOE




MaTeMaTHKH; TOHUMAIOT IPUYHHBI ycrieXxa
B y4eOHOI eI TeIbHOCTH; AAI0T
a/ICKBaTHYIO OIICHKY U CAMOOLIEHKY
y4eOHOM! JesITeIbHOCTH; aHATU3UPYIOT
COOTBETCTBUE PE3yJbTaTOB TPEOOBAHUSIM
KOHKPETHOW y4eOHOM 3a1auu
Pecynamusnvie — onpenensioT 1eIb
y4eOHOM! JesITeIbHOCTH C TIOMOIIbIO
YUUTENSI U CAMOCTOSITENBHO,
OCYILIECTBIISIOT IOUCK CPECTB €€
JOCTHKEHUS.

Ilo3nasamenvHule — 3aNUCHIBAIOT BHIBOBI
B BUJIE NIPABUJ «ECIIH ..., TO ...».
[IepenaroT conepkaHue B C:KaTOM,

BbI60pO‘{HOM HJI pa3BCpHYTOM BU/JIC.

Kommynuxamuenvie — yMEIOT OPraHU30BBIBATh
yueOHOe B3auMOJACHCTBHUE B TPYyIIIIEe

BOCHHUTAHUE JCTSH Ha
OCHOBE POCCUHCKHUX
TPaAUIIMOHHBIX
LICHHOCTEM.
du3uyeckoe
BOCITMTaHUE U
(dhopmupoBanme
KYJbTYPBI 3JJ0POBBS.

PanmonansHblie podu u 5 DopMynHpoOBaTE OCHOBHOE CBOWCTBO JyxoBHOE 1
HX CBOMCTBA. palMoOHAIbHON ;[p061/1 U IPUMEHSATD €r0 HPABCTBCHHOC
U1 IpeoOpa3oBaHus IpoOeH. BOCIIHTaHHC IlevTeﬁ Ha
OCHOBE POCCUICKHX
TpaJULNOHHBIX
LIEHHOCTEM.
CymMa 1 pa3HOCTb 6 BBINOTHATE C0)KEHNE U BBIYUTAHUE duznueckoe
JpOGEH. palMoHAIBHBIX JpOOEH. BOCIIUTAHUEC U
(dhopmupoBanue
KYJIbTYPBI 340POBbS.
Kontponbnas pabora. 1 Kontponb ycBoeHUs1 yaeOHOTO MaTepuana.
IIpoussenenue u 10 | BoImoOJIHATH YMHOXKEHUE U JeTICHHE JyxoBHOE 1
4acTHOE )1p06eﬁ. paIMoHaIbHBIX ,[[p06€l71, a TaKxKe HPaBCTBEHHOEC

BO3BEJICHHE JIpOOU B CTETICHb. BHIMOTHATH
paszIuyHbIe MPeoOpa3oBaHUs
paluoOHaJIbHbIX BBIpa)KeHHﬁ, JOKa3bIBaTh

BOCIIMTAHUE JIETEW HA
OCHOBE POCCUHCKUX
TPaAUIIMOHHBIX
LICHHOCTEM.




5
TOX/IECTBA. 3HATH CBOWCTBA (PYHKIIUH Y= *
, Tiek#0, 1 yMeTb CTpOUTH €€ rpaduk.
Hcnonb30BaTh KOMIBIOTED JUIS
UCCIIeI0BaHMs MTOJIOKEHUsI rpaduKa B
KOOPJAMHATHOM MJI0CKOCTU B 3aBUCUMOCTH

ot K.

KonTtponpsHas pabora.

KoHnTpoib ycBoeHus yueOHOro Marepuaia.

2. KBagparusie
KOPHH.
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Jluunocmmuwie. 1TposIBISIOT MTOJOKUTEIBHOE
OTHOIIEHUE K YPOKAM MaTEMaTHKH,
MIUPOKUN UHTEPEC K HOBOMY Y4eOHOMY
MaTepuainy, CnocodamM perieHus HOBBIX
y4eOHBIX 3a7a4, 100poKeIaTeTbHOe
OTHOIIIEHUE K CBEPCTHUKAM; JIAt0OT
MO3UTUBHYIO OLIEHKY U CaMOOLIEHKY
y4eOHOU JesITeIbHOCTH; aJCKBATHO
BOCIIPUHUMAIOT OLIEHKY YUUTENS U
OJIHOKJIACCHUKOB

Pezynamusnvie — paboTaroT 1O
COCTaBJICHHOMY ILIAHY, UCTOJIb3YIOT
OCHOBHBIE U JIOIIOJTHUTEIBHBIE CPEACTBA
MoJIydeHus: HHGOpMaInu.
Tllo3nasamenvuvle — IEPENAOT COAEPKAHUE
B C)KaTOM, BEIOOPOYHOM WJIH Pa3BEPHYTOM
BUJIE.

Kommynuxamuenvie — ymeror npu
HEOOXOJUMOCTH OTCTauBaTh CBOIO TOUKY
3pEeHUs, apryMEHTUPYS €€, TOATBEPKIATh
apryMeHTHI (paKkTaMu

[Tatpuotryeckoe
BOCIIUTAHUE.
[Tonynspuzanus
HAay4YHbIX 3HAaHUU
cpeau JeTeu.

JleficTBUTENIbHBIE YHCIIA.

[IpuBOIUTE TPUMEPHI PALTMOHAIBHBIX U
MPPALMOHAIIBHBIX YHCEI.

[TarpuoTnueckoe
BOCITUTaHHE.




Apudmernueckuit
KBaJIpaTHBIA KOPEHb.

Haxoaute 3HaueHUs apuPMETHIECKUX
KBaJPaTHBIX KOPHEH, UCIIONIb3Ys IIPU
HE0OXO0IMMOCTH KaJIbKYJIATOP.

[Tonynapusanus
Hay4YHBIX 3HAaHUU
cpeau JeTeu.

CaolicTBa Jloka3pIBaTh TEOPEMBI O KOPHE U3 [TarpuoTnueckoe
apu(METHIECKOTO Vaz_ BOCIIMTAHUE.
IPOM3BEAEHUS U JpOoOU, TOKIECTBO * “ =
KBaJpaTHOI'O KOPHSL.

|a|, mpuMeHsITh UX B TPeoOpa3oBaHUIX
BbIPAKEHUM.

KonTtponpsHas pabora. KoHnTpoib ycBoeHus yueOHOro Marepuaia.

[IpuMeHeHne CBOWCTB OcB000X1aThCS OT UPPALMOHATIBHOCTHU B [Honynapusanus

a a

apuMeTUIECKOro
KBaJPaTHOT'O KOPHS.

3HAMEHATeINsX Jpobeil Bua e VBV,
BBIHOCHTH MHOKUTEIb 3@ 3HAK KOPHS U
BHOCUTH MHOXKUTEJIb TI0]] 3HAK KOPHSI.
Hcnonb3oBarh KBaJpaTHbIC KOPHH IS
BBIPAKCHUS IEPEMEHHBIX M3
FCOMETPHUCCKUX U (PU3UUCCKUX
tdbopmyin. Ctpouts rpaduk GyHKINN y=
Va WILTIOCTPHPOBATH Ha rpaduke eé
CBOMCTBA.

HAyYHBIX 3HAHUUN
cpeau JEeTeu.

KonTponbHas pabora.

KonTpois ycBoeHus yueOHOro Marepuaia.

3. KBagpaTHble
yYpaBHEHHUS.
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Jluunocmuwie. I1pOSBISIIOT MOJIOKUTEIBHOE
OTHOILIIEHUE K YPOKAM MaTEMaTHKH,
IIUPOKUIN MHTEPEC K HOBOMY yu4eOHOMY
Marepuaity, CocodaM perieHus: HOBBIX
yueOHBIX 3a7a4, 100poKeIaTeTbHOe
OTHOIIIEHUE K CBEPCTHUKAM; JTal0OT
MO3UTHUBHYIO OIIEHKY U CaMOOIIEHKY
y4eOHOH ACeSATEIHHOCTH; aJIEKBAaTHO
BOCIPUHUMAIOT OLIEHKY YUUTENS U
OJHOKJIAaCCHUKOB

I'paxxnanckoe
BOCIIUTAHUE.
DKOJIOTHYECKOE
BOCIIUTAHUE.




Pezynamuenvie — cCOCTABIAIOT IUIAH
BBITIOJTHEHUS 33714, PEHICHHS PoOIemM
TBOPYECKOr0 ¥ IOUCKOBOI'0 XapaKTepa.
Ilo3znasamenbhvie — CaMOCTOATEIBHO
MIPEIOIararoT, Kakas HHGOpMaIus Hy)KHa
JUTSL pEIIeHUs TPEIMETHON yueOHOH
3a/1a4u.

Kommynuxamuemnvie — yMEIOT B3TJIIHYTh Ha
CUTYalHIO C MHOW MMO3ULIUH

U IOTOBOPHUTHCS C JIIOJIbMU UHBIX TTO3ULIMIA

KBagparusle ypaBHeHUS 10 | Pemarp kBagpaTHbie ypaBHeHUs. Haxoautsb I'paxxnanckoe
U €T0 KOpHHU. 110100pOM KOPHHU KBaJAPAaTHOT'O YpaBHEHUS, BOCIIMTAHHC.
UCIoab3ys Teopemy Buera. MccnenoBath
KBaJIpaTHBIC YPABHEHHUS 110
JTUCKPUMHHAHTY U KO3 puimeHTam.
Kontponbhas pabota. 1 KonTposab ycBoeHus yueOHOro Marepuara.
HpobGusbie 9 Pemrate npoGHBIE paliioHaTbHBIE DKOJIOTHYECKOE
palrOHAIbHBIC YpaBHEHUS, CBOJIA PEIICHUE TaKUX BOCIIMUTaHUE.
YpaBHCHU. YpaBHEHUH € TOCIIEYIOLIUM
MCKJIFOUEHHEM MOCTOPOHHUX KOPHEH.
Pemiate TekcTOBBIE 3a/1a4U, UCTIONB3YS
KBaJIpaTHbIE U IPOOHBIC YpaBHEHUS.
KonTponbhas paboTa. 1 KoHnTpomab ycBoeHus yueOHOTro MaTepuara.

4. HepaBeHcTBa.
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Jluunocmmuuie. I1pOSBISIIOT MOJIOKUTEIBHOE
OTHOIIIEHHE K YPOKaM MaTEMaTHKH,
HIUPOKUN UHTEPEC K HOBOMY Y4eOHOMY
MaTepuany, CnocodaM perieHus HOBBIX
y4eOHBIX 3a71a4, T0OpoKeIaTeIbHOe
OTHOIIIEHNE K CBEPCTHHUKAM; JAIOT
MO3UTUBHYIO OLIEHKY U CAMOOIIEHKY
yueOHOM JesTebHOCTH; aJeKBaTHO
BOCIIPUHUMAIOT OLICHKY YYHUTEIS U
OJHOKJIACCHUKOB

[Ipuobmenue nereit K
KYJIbTYPHOMY
HACJICTUIO
(acTeTnyeckoe
BOCITUTaHUE).
Tpynosoe
BOCITUTAHHE U
npodeccuoHaIbHOe
CaMOOTIpe/IeIICHHE.




Pecynamuenvie — onpenendioT Leib
y4eOHO IesTETLHOCTH C TIOMOLIBIO
YUUTENSI U CAMOCTOSTENBHO,
OCYILIECTBIIAIOT IIOUCK CPELICTB €€
JOCTHKCHHUS.

llosnasamenvHble — IEPENAIOT COAEPIKAHUE
B C)KaTOM WJIM Pa3BEPHYTOM BHJIE.
Kommynukamuenvie — yMeroT opopMIIATH
CBOM MBICIIA B YCTHOM ¥ IMCbMEHHOMN peun
C y4eTOM y4eOHBIX M )KU3HECHHBIX PEUEBBIX
CUTyalui

YucnoBbie HCPAaBCHCTBA

DopMyIUpOBaTh U I0KA3bIBATh CBOMCTBA

[IpuoOimenue nerei k

U UX CUCTCMBI. YHUCIIOBBIX HEPABEHCTB. lcnoyb30BaTh KYyJIbTYPHOMY
arrnapar HEPABEHCTB JJISI OLICHKHU HaCJICIHUIO
MOrPEIIHOCTH ¥ TOUHOCTH (scTernyeckoe
npubmkenus. Haxoautes nepeceyeHus u BOCHHTAHHE).
00beIMHEHNE MHOKECTB, B YaCTHOCTHU
YHUCIIOBBIX TPOMEKYTKOB.
KonTponbhas paboTa. KouTpomas ycBoeHus yueOHOTo MaTepuarna.
HepaseHctBa ¢ ogHoOM Pewrate nuHeliHbIe HEpaBeHCTBA. Pemars Tpynosoe
TNepeMEHHON 1 X CHUCTEMBI JINHEHHBIX HEPABEHCTB, B TOM BOCIIUTaHUE U
CUCTEMBIL. YHUCJIe TAKUX, KOTOPBIC 3allMCaHbl B BUJIC npoQeccuoHatbHoe
JIBOMHBIX HEPABEHCTB. CaMOOMPCIACICHUC.
KontponbHas padora. Kontposb ycBoeHust yaueOHOTO Marepuania.

5. Ctenens ¢ 11 Jluunocmuwvie. OOBICHSIOT caMOMy cebe JyxoBHOE 1
CJIbIM CBOH OTEIbHBIE OJIMKANIINE 1IETH HpPaBCTBCHHOC
MOKa3aTeJeM. CaMOpPa3BHTHS; IPOSBIISIOT BOCIHMTAHUE JeTel Ha
OneMeHTbI MO3HABATENBHBIM MHTEPEC K U3yUECHUIO OCHOBE POCCHHCKHX
CTATHCTHKH. MAaTEeMAaTHUKH; TOHUMAIOT MPUYUHBI yCIiexa TPa/IMHHOHHBIX

B y4eOHOI JesITeIbHOCTH; AAI0T HICHHOCTCH,
duznueckoe

aJICKBAaTHYIO OIIEHKY U CAMOOIIEHKY
y4eOHOM JAeSATETHHOCTH

BOCIIMTAaHHUC U




Pezynamusnvie — cCOCTaBISIOT ILIAH
BBINOJHEHUS 3aIaHUH COBMECTHO C
YUUTEIIEM.

Ilo3znasamenbhvie — CaMOCTOATEIBHO
MIPEIOIararoT, Kakas HHGOpMaIus Hy)KHa
JUTSL pEIIeHUs TPEIMETHON yueOHOH

3a1a4M.

Kommynukamuenvie — yMeroT IOHUMATh TOUKY
3peHus Ipyroro

(dbopmupoBanue
KYJIbTYPBI 37I0POBBSL.

CreneHsb C LEIBIM
IIOKa3aTeIeM U €€
CBOICTBA.

3HaTh OIIPCACIICHUC U CBOMCTBA CTEIICHHU C
OCJIBIM ITOKAa3aTCICM. HpI/IMeHHTL CBOMCTBA
CTCIICHU C LCJIBIM IMOKAa3aTCJIEM IIpHU
BBIIIOJIHCHUH BEIYUCICHUN 1

JyxoBHOE U
HPaBCTBEHHOE
BOCIIMTAaHUE JETEH Ha
OCHOBE POCCUHCKUX

npeoOpa30BaHUM BBIPAKEHUH. TpaﬂHuHOHIiHX
Hcnonp3oBars 3anucey yucen B HeHHocTer.
CTaHJApPTHOM BH/JIE JUIsl BRIPAXKEHUS U
COTIOCTaBJIEHUS Pa3MePOB OOBEKTOB,
JUTUTEJIBHOCTHU MPOLIECCOB B OKPYKAIOLEM
MHUpE.
KontponbHas padora. Kontponb ycBoeHust yaueOHOTO Marepuania.

DNeMEHThI CTATUCTUKH. [IpuBOIUTE IPUMEPHI PENPE3EHTATUBHON 1 duznueckoe
HEpeTpe3eHTaTUBHON BEIOOPKU. VI3BNEKaTh BOCIIUTAHUE U
uHdopmaIuio u3 TabJIuIl YacTOT U opmupoBanue

OpraHU30BBIBaTh HH(GOPMAIIUIO B BUJIE
TaOJIUIl YaCTOT, CTPOUTH HHTEPBATHHBIN
psan. Mcnonb30BaTh HArsIIHOE
MPEACTaBICHUE CTATUCTHIECKOM
nH(pOpMaIUU B BUJI€ CTOJIOYATHIX U
KPYTOBBIX JIMarpamm, MOJUTOHOB,
TUCTOTPaMM.

KYJIbTYpPBI 3J0POBBS.

6. [loBTOpeHwHe.

Jluunocmuwle. OOBACHIIOT CBOX HanbOoOIIEe
3aMCTHBEBIC }IOCTI/I)KCHI/ISI; HpOS[BJ'ISIIOT
MOJIOKUTETTFHOE OTHOIICHHUE K YPOKaM

[TarpuoTnueckoe
BOCITUTAHHUE.




MAaTE€MAaTHKH, IUPOKUI HHTEPEC K HOBOMY
y4eOHOMY MaTepuairy, criocodamM pereHus
HOBBIX YUEOHBIX 3a/1a4, TOOpOKeIaTeIbHOE
OTHOIIICHHE K CBEPCTHUKAM; JAfOT
MO3UTUBHYIO OIICHKY U CAMOOIICHKY
y4eOHOM JIeSITeTbHOCTH; a/ICKBaTHO
BOCIIPHHHUMAIOT OICHKY YYUTEIS U
OJTHOKJIACCHUKOB

Pecynamuenvle — paboTaroT 1o
COCTaBJICHHOMY IUIaHY, UCTIOJIB3YIOT
Hapsly C OCHOBHBIMHU U JIOTIOJIHUTEIILHBIC
cpencTsa.

Ilo3nasamenvHble — yMEIOT TIEpeaBaTh
COJIEp’KaHuE B CIKaTOM, BHIOOPOUYHOM HITH
pa3BEpPHYTOM BHIC.

KOMMyHMKamuGHble -
pU HEOOXOUMOCTH OTCTAMBAIOT CBOKO TOYKY
3peHusi, apryMEHTHUPYS €€, TOATBEPKIAI0T
apryMeHThl akTaMu

[Tonynapusanus
Hay4YHBIX 3HAaHUU
cpeau JeTeu.

IIpoussenenue u BrImoHATE pa3iaudHble TPeoOpa3oBaHus [Tarpuotnueckoe
4acTHOE APOOEii. palMOHANBHBIX BBIPAKEHUH, JOKA3bIBATh BOCIIUTAHHC.
TOXJICCTBA.
CsolicTBa OcBOOOXIATHCS OT UPPATMOHATBHOCTH B [Tonynsapuzanus
apr(hMETHIECKOTO g Hay4HBIX 3HAHUNI

KBaJPaTHOI'O KOPHS.
[IpuMeHeHne cBOWCTB
KBaJPaTHOI'O KOPHS.

3HAMEHATeNnsax apooeil Bugave \VEive,
BBIHOCUTH MHOKHUTEIb 3a 3HAK KOPHS U
BBIHOCUTH MHOKHUTEIIb MOJ] 3HAK KOPHS.

f
Crpouts rpaduk QyHKIHHE y= ¥ *u
WTIOCTPUPOBATh Ha rpaduke e€ cBoicTBa.

cpeau JeTeu.

Hpobno —
paoOHAIBHBIE
ypaBHCHHSI.

®opMyIMpOBaTH OCHOBHOE CBOMCTBO
panroHanbHON APOOH U IPUMEHSTH €r0
JUTSL TIpeoOpa3oBaHus Apooeii. BemomHATh
CJIOKEHHE U BbIUMTAHUE PAL[MOHATILHBIX
npoOeii. BEIMOMHATE yMHOKEHHE U

[TarpuoTnueckoe
BOCITUTaHHE.




JIeTICHHE PAllMOHAIBHBIX APOOEH, a TaKkKe
BO3BE/JICHUE JIpOOU B CTENEHb. BHINOIHATE
pasnuyHbIe peoOpa3zoBaHUs
palOHAIBHBIX BBIPAXKEHU, TOKA3bIBATh
TOXKJIECTBA.

HepasencrtBa ¢ onHoM
MEPEMEHHOM U UX
CHUCTEMBI.

Pemate nuHeliHble HepaBeHCTBA. Pemars
CUCTEMBI JINHEHHBIX HEPABEHCTB, B TOM
YHCJIE TAKUX, KOTOPBIE 3alIMCAHbI B BUJIE
JIBOWHBIX HEPABEHCTB.

[Tonynapusanus
Hay4YHBIX 3HAaHUI
cpeau JeTeu.

CremneHs C 1eNbIM [IpumeHsATH CBOMCTBA CTENEHHU C LIEJIBIM [Tarpuotnueckoe
IoKa3aTeJieEM U eé II0Ka3aTeJIEM IIPHU BBIIIOJIHCHUN BOCIIUTAHHUC.
CBOJICTBA. BBIYKCIICHUI U Pe0Opa3oBaHMUi
BBIPAKECHUM.
Hroroseiit 3auet KonTposb 3HaHUiA.
Ntoroas KOHTpoOJIbHAsS Konmpons 3nanuii.
pabora.
KJIacc
1. KBanparuunas 22 Jluunocmuuwie. IIposBistoT I'paxnanckoe
byHKIIHS. MO3HABATEIbHBIA UHTEPEC K U3YUEHUTO BOCITUTAHHUE.
MAaTE€MAaTHUKH; TIOHUMAIOT IPUYUHBI ycIiexa DKOJIOTHYECKOE
B Y4eOHOU NEeATETbHOCTH; JAI0T BOCITUTAHHUE.

aJIeKBaTHYIO OLICHKY U CAMOOLIEHKY
y4eOHO! JesITeIbHOCTH; aHAIU3UPYIOT
COOTBETCTBHUE PE3YyIbTATOB TPEOOBAHUAM
KOHKpETHOW yuyeOHOH 3aauu.
Pecynamuenvle — onpeeIsior 1eib
y4eOHOI JeSTETbHOCTH € IIOMOLIBIO
YUUTENSI U CAMOCTOSITENBHO,
OCYILECTBIISIOT MIOUCK CPE/CTB €€
JOCTUKEHUS.

Ilo3nasamenvHbie — 3aIIUCHIBAIOT BBIBOJBI
B BH/JIE IIPABUJII «ECIH ..., TO ...».




[Iepenarot conepkanue B C:KaTOM,
BBIOOPOYHOM WJIM Pa3BEPHYTOM BH/IE.
KOMMYHI/IKaTI/IBHBIG — YMCIOT
OpPraHM30BBIBATH yUeOHOE B3aUMOCHCTBHE
B IpYyIIIE.

OYHKIUY U UX
CBOMCTBA.

Boruncnsate 3HaueHust QyHKIMH, 33 JaHHON
(hopMyII0ii, a TaKKE IBYMS U TpEeMs
dhopmynamu. OnUchIBaThH CBOKWCTBA
(yHKIIUH Ha OCHOBE UX rpadruecKoro
npencTaBieHus. HTeprnpeTupoBarth
rpaduKu pealbHbIX 3aBUCUMOCTEN.

I'paxxnanckoe
BOCIIUTAHUE.

KBanpaTHbiii TpexuieH.

Brimonaats Pa3JIMYIHBIC Hp606p8.30BaHI/I$I
KBaJApaTHBIX TPECXYJIICHOB, JOKA3bIBATH
TOXICCTBA.

DKOJIOTHUECKOE
BOCIIUTAHUE.

KonTposnpHas pabora.

KoHTpoub 3HaHUM.

KBanpatnunas GyHKIus
u e€ rpadux.

[Toka3pIBaTh CXeMaTHUECKH MOJI0KEHNE Ha
KOOPJIMHATHOH TIOCKOCTU TPauKOB
dyHkmii y=ax?, y=ax?+n, y=a(x-m)?.
Crpouts rpaduk GpyHKIHH y=ax>+bx+c,
YMETh YKa3bIBaTh KOOPIMHATHI BEPILIUHBI
napaboJibl, €€ 0OCb CUMMETPUH,
HaIpaBJICHUE BETBEH MapadoJIbl.

I'paxxmanckoe
BOCIIUTAHUE.

CrenenHast QyHKIUS.
Kopensb N — i1 ctenenu.

N306paxaTh cxeMaTH4eCcKH rpapux
byukipn y=x" ¢ Y€THBIM U HEYETHBIM N.

ar £
o ) ¥
IMouuMats cMmbich 3amucei Buma * 2 Y% u

T.J., TI€ @ — HEKOTOopoe uncio. Mmers
MIPEACTABICHUE O HaXO0XKICHUH KOpHEN N-i1
CTEIEHU C IOMOIIBIO KaIbKYJIATOPA.

DKOJIOTHYECKOE
BOCIIUTAHUE.

KonTposnpHas pabora.

KoHTposb 3HaHMII.

2. YpaBHEHUS U
HEPaBEHCTBA C
OTHOH
[IEPEMEHHOM.
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Jluunocmmuuie. I1pOSBISIIOT MOJIOKUTETBLHOE
OTHOIIIEHHE K YPOKaM MaTEMaTHKH,
HIUPOKUN UHTEPEC K HOBOMY Y4eOHOMY
MaTepuany, CnocodaM perieHus HOBBIX
y4eOHBIX 3a71a4, T0OpoKeIaTeIbHOe

[Ipuobmenue nereit k
KYJIbTYPHOMY
HaCJIEINI0
(acTeTnyeckoe
BOCITUTaHUE).




OTHOIICHHUE K CBEPCTHUKAM; JAlOT
MO3UTHUBHYIO OIICHKY M CAMOOIICHKY
y4eOHOH 1esITeNbHOCTH; aIeKBaTHO
BOCHPUHHUMAIOT OLIEHKY YUHUTEIS U
OJTHOKJIACCHUKOB

Pezynamuenvlie — paboTaroT M0
COCTaBJICHHOMY IUIaHY, UCTIOIB3YIOT
OCHOBHBIC U JIOTIOJIHUTEIbHBIE CPECTBA
MoJTy4YeHHs HHPOPMAaIIUH.
Ilosnaseamenvhbie — IEPENAIOT COAEPIKAHNE
B C)KaTOM, BBIOOPOYHOM HJIM Pa3BEPHYTOM

BUJIE.

Kommynuxamuenvie — yMEIOT TIPH HEOOXOAUMOCTH

OTCTaMBaTh CBOIO TOYKY 3PCHHS, apIYMCHTUPYS €€,
MTOITBEPKIATh APTYMEHTHI (haKTaMu

Tpynosoe
BOCITUTAHUE U
npodeccuoHaaIbHOe
CaMOOTIpe/IeIICHHE.

YpaBHEHHUS C OTHOM

Pemats ypaBHEHUS TPETHEUN U YETBEPTOU

[IpuoOienue nerei K

MEPEMEHHOM. CTEIIEHU C IIOMOLIBIO Pa3JIOKEHUS Ha KyJIbTYpHOMY
MHOKUTEIIM U BBEJICHHUS BCIIOMOTaTEIbHBIX HaCJICaNIo
MIepPEMEHHBIX, B YACTHOCTH PEIaTh (scTeTneckoe
OWKBaJpaTHbIC ypaBHEHUs. Perate BOCTHTAHHE).
NpoOHbIE palliOHANIbHBIE YPaBHEHHUS, CBO/IS
UX K LIeJIbIM YPAaBHEHUSIM C MOCIENYIOIeH
MIPOBEPKON KOPHEM.
KonTponbhas paboTa. Kontposnb 3HaHuUi.
HepasenctBa ¢ ogHOM Pemate HepaBeHCTBA BTOPOW CTENEHHU, Tpynosoe
HEePEMEHHOMN. HCIOJIB3YS TpaduyecKue NpeCcTaBICHuUs. BOCIIMTAHHUC U
Hcnons30BaTh METOJ UHTEPBAJIOB IS npodeccHoHanbHOE
PEIIEHHs HECIIOKHBIX PAMOHATBHBIX CaMOOIpeACICHNE.
HEPaBEHCTB.
KonTponpHas padora. Kontposnb 3HaHui.
3. YpaBHeHus u 17 Jluunocmuuie. IIposIBISIOT MONOXKUTENBHOE JyxoBHOE 1
HCPABCHCTBA C OTHOILICHHE K YpOKaM MaTeMaTHUKHU, HPaBCTBCHHOC

TBYMS
TIepEMEHHBIMHU.

HUIMPOKUN UHTEPEC K HOBOMY Y4eOHOMY

BOCIIUTaHUE JIeTEN Ha
OCHOBE POCCUUCKUX




Marepuaity, cnocodaM perieHus: HOBBIX
y4eOHBIX 33134, JOOPOKeIaTeIbHOE
OTHOLLIEHUE K CBEPCTHUKAM; JAOT
MO3UTUBHYIO OLICHKY U CAMOOLICHKY
y4eOHOM e TeTbHOCTH; aZleKBaTHO
BOCIPUHHUMAIOT OLICHKY YUUTENS U
OJIHOKJIACCHUKOB

Pezynamusnvie — cOCTAaBIAIOT IIaH
BBITIOJIHEHUS 33]1a4, PEIICHUS poOIeM
TBOPYECKOTO U IOMCKOBOT'O XapaKTepa.
Ilo3znasamenbhvie — CaMOCTOATENBHO
MIpPeIoararoT, kakas nHhopMalus Hy)KHa
JUTSL pEILICHUS PEMETHON ydeOHOM
3aJ1auH.

Kommynuxamuenvie — yMerOT B3TJIIHYTh Ha
CUTYALUIO C UHOM MO3ULUHU U
JIOTOBOPUTHCS C JHOAbMHU MHBIX MO3ULUI

TPaIULIUOHHBIX
LICHHOCTEM.
dusuyeckoe
BOCIIUTaHUE U
¢dbopmupoBanue
KYJbTYPhI 37J0POBBA.

YpaBHEHUS C 1BYMs
NEPEMEHHBIMH U MX
CUCTEMBI.
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Ctpouts rpadvku ypaBHEHUH € ABYMs
MePEeMEHHBIMH B MMPOCTEHIIINX CIIydasX,
KoTJa rpa)uKoM SIBIISIETCS TIpsiMasi,
napabona, runep0oa, OKpYy>KHOCTb.
Hcnonp3oBate uX a7 rpaduaeckoro
pelleHus: CUCTEM YPaBHEHUI C ABYMs
NIepEMEHHBIMH.

Pemath cmocoOoM MOACTaHOBKH CHCTEMBI
JIBYX YPaBHEHHUU C JBYyMs [IEPEMEHHBIMU, B
KOTOPBIX OJTHO YPaBHEHHE ITEPBOMN
CTEIEHH, a IPYroe — BTOPOH CTEIICHHU.

Pemate TeKCTOBBIE 3a/1a4N, UCTIOJIB3YS B
Ka4yecTBe anre0pandecKoit Moaenu
CHUCTEMY YPAaBHEHUI BTOPOU CTENEHU C
JIBYMsI IEPEMEHHBIMU; PENIATh

[yxoBHOE 1
HPaBCTBEHHOE
BOCIIMTaHUE ASTEH Ha
OCHOBE POCCUHCKUX
TPaAUITHOHHBIX
LIEHHOCTEIA.




COCTABJICHHYIO
CUCTEMY, MHTEPIIPETUPOBATh PE3YJIbTAT.

Hepasenctsa ¢ 1Byms
MIEPEMEHHBIMH U UX
CUCTEMBI.

Pewiate HepaBeHCTBA U CUCTEMBI
HEpaBEHCTB JIBYX YPaBHEHUM C IBYMs
IEPEMEHHBIMH, B KOTOPBIX OJIHO
ypaBHEHUE NIEPBOM CTENEHHU, a IPYroe —
MIEPBOM MJIM BTOPOU CTETICHHU.

Pemiate TekcTOBBIE 3a/1a4U, UCIIOJIb3YS B
KayecTBe ajure0panyecKkoi MoJesu
CUCTEMY HEPABEHCTB YPaBHEHUIN BTOPOH
CTEINEHU C ABYMsI IEPEMEHHBIMU; PEIIATh
COCTABJICHHYIO

CUCTEMY, MHTEPIIPETUPOBAThH PE3YJIbTAT.

dusnyeckoe
BOCIIUTAHHE U
dhopmupoBanue
KYJIBTYPBI 37J0POBBSI.

KonTponpsHas pabora.

KoHtposb 3HaHU.

4.
Apudmerndeckas
U reoMeTpudecKas

IPOTPECCHH.
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Jluunocmuwie. I1pOSBIISIIOT I1OJI0OKUTEIBHOE
OTHOIIIEHHE K YPOKaM MaTEMaTHKH,
IIUPOKUN MHTEPEC K HOBOMY yu4eOHOMY
Marepuaity, CocodaM perieHus: HOBBIX
yueOHBIX 3a7a4, 100poKeIaTeTbHOe
OTHOILLIEHUE K CBEPCTHUKAM; JAOT
TMO3UTUBHYIO OLIEHKY U CAMOOIICHKY
y4eOHO! JesTebHOCTH; aJIeKBaTHO
BOCIIPUHUMAIOT OLIEHKY YUUTENS U
OJIHOKJIACCHUKOB
Pecynamuenvle — onpenensoT 1eNlb
y4eOHOM! JesITeNbHOCTH C TIOMOIIIbIO
YUUTENS U CAMOCTOSITENBHO,
OCYILIECTBIISIOT IOUCK CPEACTB €€
JOCTHKCHHS.
Ilo3znasamenbHvie — IEPENAIOT COAEPIKAHNE
B C)KaTOM WJIHM Pa3BEPHYTOM BUJIE.
KommyHnukamuenvie — yMeroT ohoOpMISITH
CBOM MBICJIM B YCTHON ¥ MUCbMEHHON peYM

ITaTpuotnueckoe
BOCIIUTaHHE.
[onynapusanus
HAy4YHBIX 3HAaHUUI
cpeau JeTeu.




C YYETOM yUeOHBIX U KU3HEHHBIX PEUEBBIX
CUTYalIH.

Apudmernueckas
nporpeccusl.

[IpuMeHATh UHIEKCHBIE 0003HAYCHUS IS
YJIEHOB MocienoBaTebHoCTel. [IpuBoauTH
MIPUMEPHI 3a/I1aHUS TIOCIIEA0BATEIIbHOCTEN
(dhopmysoi N-To WieHa U peKypPPEHTHOU

bopmyoit.

BoeiBoauth hopmyibl N-ro uieHa
apuMeTUYECKON MTPOTrPECCUH, CYMMBbI
MIEPBBIA N WICHOB apu(METHICCKOM
IIPOTPECCUM, pelIaTh 3aJa4H C
UCIIOJIb30BaHUEM ITUX (POPMYIL.
Jloka3pIBaTh XapaKTEPUCTUUECKOE
CBOMCTBO apu(PMETUUYECKOI MPOTPECCUU.

Pewrats 3a1a4u Ha CIIOXKHBIC IIPOLEHTHI,
UCTIONB3YS MPU HEOOXOJMMOCTH
KaJIBKYJIATOP.

[TarpuoTnueckoe
BOCIIMTAHHUE.

KonTponbHas pabora.

KoHTtposb 3HaHUN.

I'eomerpuueckas
Iporpeccusl.

BoeiBoauth hopmyIbl N-ro dieHa
F€OMETPUYECKON MPOTrPECCrUU, CYMMBI
TIEPBBIN N YIEHOB T€OMETPUUECKOMN
IIPOTPECCUH, PEIIATh 3a/1a4U C
UCTIONb30BaHUEM ITUX (POPMYIL.
Jloka3pIBaTh XapaKTEPUCTUUECKOE
CBOMCTBO T€OMETPUYECKOMN IIPOIPECCHUH.

Pemate 3amaun Ha CIIOKHBIE POLIEHTBHI,
HCIOJIb3YS IPU HEOOXOIMMOCTH
KaJIBKYJIATOP.

[onynsapusanus
HAy4YHBIX 3HAaHUUI
cpenu JeTeu.

KonTponbhas pabota.

KoHnTtposnb 3HaHUI.

5. DaeMeHThI
KOMOMHATOPUKH U

13

Jluunocmuvie. OOBSICHAIOT caMoMy ce0e
CBOM OTJIENIbHBIE OJIMOKaNIIUe e

I'paxxnanckoe
BOCITUTAHHE.




Teopuu
BEPOSITHOCTH.

CaMOPAa3BUTHUSI; TIPOSIBIISIIOT
[03HABATEJIbHBIA UHTEPEC K U3YUEHUIO
MAaTEeMAaTHUKH; TOHUMAIOT MPUYUHBI yCIiexa
B y4eOHOH ACATEIHHOCTH; TAl0T
aJICKBATHYIO OLIEHKY U CAMOOIICHKY
y4eOHOM e TEIILHOCTH.

Pezynamusnvie — COCTaBIAIOT TUIaH
BBITOJIHEHHS 3aJaHUI COBMECTHO C
YUUTEIIEM.

Tlo3znasamenvrvie — CaMOCTOSITEILHO
MIpeIoaratoT, kakas nHhopMalus Hy)KHa
JUISL pellieHus TpeIMEeTHON yueOHOI
3aJIauH.

Kommynuxamuenvie — ymer0T TOHUMATh
TOUKY 3PEHHS JIPYTOro.

DKOJIOTHYECKOE
BOCIIUTAHUE.

DneMeHTbI
KOMOHMHATOPHKH.

BoinonHuTh nepedop BceX BO3ZMOKHBIX
BapUaHTOB JJIs epecuéra 00BbEKTOB U
koMOuHauui. [TpuMensaTs npaBuio
KOMOWHATOPHOTO YMHOXKEHUSI.

PacriozHaBaTh 3ajaun Ha BBIYMCIICHUE
4KClla IEPECTaHOBOK, Pa3MEIICHNH,
COYETaHHUN U IPUMEHSATH
COOTBETCTBYIOIINE (DOPMYIIBIL.

I'paxxmanckoe
BOCITUTAaHHUE.

HauvanbHbie CBCACHUA U3
TEOPHUH BEPOATHOCTHU.

BbIyncnsTh 4acTOTy CIy4aiiHOTO COOBITHSI.
OueHuBaTh BEPOSITHOCTD CIYy4alHOTO
COOBITHS C IOMOIIBIO YACTOTEI,
YCTAHOBJICHHOM OMBITHBIM IMYTEM.
HaxoauTtb BEpOSITHOCTD CIy4aitHOTO
COOBITHS Ha OCHOBE KJIACCHYECKOTO
onpeAeneHus: BepoaTHOCTH. [IpuBoanuThH
MPUMEPBI TOCTOBEPHBIX U HEBO3MOMKHBIX
COOBITHH.

DKOJIOTHUECKOE
BOCIIUTAHUE.




KonTtponpsHas pabora.

KoHntposb 3HaHuM.

6. IloBTOpeHue.

19

Jluunocmuvie. OOBACHSIOT CBOM HanOoIee
3aMETHBIE IOCTHKCHUS; TIPOSIBIISIOT
MOJIOKUTEILHOE OTHOIICHUE K YPOKaM
MAaTE€MAaTHKH, IUPOKUI HHTEPEC K HOBOMY
yu4eOHOMY MaTepuairy, criocodamM permeHus
HOBBIX YUEOHBIX 3a/1a4, JOOpOKeIaTeIbHOE
OTHOIIICHHE K CBEPCTHUKAM; JAfOT
MO3UTHUBHYIO OI[CHKY M CAMOOIICHKY
yueOHO# e TeIbHOCTH; aJeKBaTHO
BOCIIPHHUMAIOT OICHKY YUUTENS U
OJTHOKJIACCHUKOB

Pecynisamuenvle — paboTaroT 10
COCTaBJICHHOMY IUTaHY, UCIIOIb3YIOT
Hapsly C OCHOBHBIMHU U JIOTIOJIHUTEIILHBIC
CpencTBa.

Tlo3nasamenvhbie — yMEIOT TiepeiaBaTh
CoJIep’KaHue B CKaTOM, BHIOOPOYHOM HITU
pa3BEpPHYTOM BHIE.

Kommynukamuenvie — npu HEOOXOAUMOCTH
OTCTaMBAIOT CBOIO TOUKY 3PEHUS,
apryMEHTUPYs €€, IOATBEPKIAAIOT
apryMeHTHI (paKTaMu.

[IpuoGmienue aereii k
KYJIbTYPHOMY
HaCIIE/INIO
(acTeTnueckoe
BOCITUTAHUE).
TpynoBoe
BOCIIUTAHHE U
podeCCHOHAIBHOE
CaMOOIIpeIeIICHHE.

KBampaTHbiii TpEXUIeH.

KBagparnunas
¢dbyskmus. CteneHHas
¢byukus. Kopens N-it

CTEIIEHH.

BrinonHATs pa3nuyHbie Tpeodpa3oBaHus
KBaJ[PAaTHBIX TPEXWICHOB, JOKA3bIBATh
TOXX/IeCTBa. BRIUMCIATH 3HAUCHUS
¢GbyHK1IMH, 3a1aHHON (OPMYIIOiL, a TaKkKe
nBymst 1 Tpemst popmynamu. ONUCHIBaTH
cBOMCTBa (DYHKITMI HA OCHOBE UX
rpaUyecKoro nNpeacTaBICHuUs.
NuTepnpetupoBaTh rpaduku pearbHbIX
3aBucuMoctei. [loka3biBaTh
CXEMAaTUYeCKH MOJIOKEHUE Ha

[IpuoGmienue aereii k
KYJTbTYPHOMY
HACJIETUIO
(acTeTnueckoe
BOCITUTaHUE).




KOOPJIUHATHOMN TUIOCKOCTH T'pauKOB
dynkumii y=ax?, y=ax+n, y=a(x-m)2.
CrponTh rpaduk GYHKIHH y=ax>+bX+C,
YMETh YKa3bIBATh KOOPANHATHI BEPLINHBI
napabobl, € 0OCh CHMMETPUH,
HarpaBJieHUE BETBEH mapadoJibl.
N3obpaxaTh cxemMaTH4ecKu rpaduk
¢byuknun y=x" ¢ 46THBIM ¥ HEYETHBIM N.
[loHnMaTths cMBICH 3alICEN BUIA a ,jt"la "u
T.1., TJI€ @ — HEKOTOpoe unciio. methb
NIPE/ICTABICHUE O HAXOKIECHUU KOpHEHN N-i
CTENEHU C IOMOILIBIO KaJIbKYISITOpa

Hepaencrta ¢ oHOM
rnepeMeHHon. Meto
WHTEPBAJIOB.

Pemate HepaBeHCTBA BTOPOM CTETIEHH,
UCTIONB3YS TpaduuecKue MpeaCTaBICHHS.
Hcnonp30BaTh METOI HUHTEPBAJIOB IS
pELIEHNUS HECIIOKHBIX PallMOHAIbHbBIX
HEPABCHCTB.

Tpynosoe
BOCITUTAHUE U
npodeccuoHaIbHOEe
caMooTpeielICHHE.

Pemenne ypaBHeHu ¢
JBYMsI IEPEMEHHBIMU.
CucreMsbl ypaBHEHUH €
JBYMsI IEPEMEHHBIMHU.

Crpouts rpaduku ypaBHEHUH C IBYMS
HEpEMEHHBIMH B IPOCTEUIINX CIyYasiX,
Korja rpauKoM sBIsieTCs mpsmMas,
napaboJa, rurnep0oiia, OKPy>KHOCTb.
Wcnonb3oBatek ux st rpadpuueckoro
pelLIeHNs CUCTEM YpaBHEHUH C IByMs
HepPEMEHHBIMH.

Pemath criocoOoM MoACTaHOBKU CUCTEMBI
JIBYX YpaBHEHUI C JIByMsI IEPEMEHHBIMH, B
KOTOPBIX OJIHO YpaBHEHHE TIEpBO
CTETEHH, a IPYyroe — BTOPOU CTEIEHHU.
Pemath TekcTOBbIE 33/1a4H, UCTIONB3YS B
KauecTBe ajireOpandeckoi Moieu
CHCTEMY ypaBHEHHUI BTOPOM CTEIEHH C
JIBYMs TIEPEMEHHBIMU; PelIaTh

[Ipuobmenue nereit K
KYJbTYPHOMY
HACJICTUIO
(acTeTnueckoe
BOCITUTaHUE).




COCTaBJICHHYIO
CUCTEMY,  HHTEPIPETHUPOBATH
pe3yJIbTar.

HepaBeHCTBa 1 CUCTCMBI
HCPAaBCHCTB C ABYMA
INCPEMCHHBIMU.

Pemarp HepaBeHCTBaA ¢ JByMs
IIEPEMEHHBIMH, B KOTOPBIX OJHO
YPaBHEHHUE NIEPBOM CTEIEHHU, a IPYroe —
IIEpBOM WM BTOPOH CTEIICHHU.
Pemarb HepaBeHCTBA U CHCTEMBI
HEPAaBEHCTB C JBYMs IIEPEMEHHBIMU, B
KOTOPBIX OJTHO YpPaBHEHHE NIEPBOM
CTEIIEHH, a IPyroe — IepBOX NI BTOPOH
CTEIICHHU.

Pemrate TeKCTOBBIE 3a/1a4H, UCIIOJIB3Ys B
Ka4yecTBe alnredpandyeckoil Moaesu
CUCTEMY HEPABEHCTB YPABHEHUHN BTOPOH
CTEIECHHU C ABYMs IEPEMEHHBIMU; pelIaTh
COCTABJICHHYIO
CUCTEMY, MHTEPIIPETUPOBATH PE3YJIbTAT.

TpynoBoe
BOCIIUTAHHE U
podeCCHOHAIBHOE
caMooIIpe/IeIeHuE.

ITocmemoBaTEILHOCTH.
Apudmerndeckas u
reoMeTpruYecKas
MIPOTPECCHH.

YMeTb onpeaenaTh peKyppeHTHYIO
(hopMyIIbI, XapaKTEPU3YIOLIYIO TaHHYIO
OCJIEe0BAaTEILHOCTEL. BEIBOIUTE
(opMyIIbI N-TO uileHa apupMETUIECKON U
r€OMETPUYECKON MTPOTrPECCUM, CYMMBI
HEepBbIii N WieHOB apudmMeTHIecKoi u
Tr€OMETPUYECKON ITPOrPECCUH, pelIaTh
3aJ]auu C UCIOJIb30BAHUEM 3TUX (HOPMYIIL.
JloKka3bIBaTh XapaKTEPUCTUIECKOE
CBOWCTBO apu(MeTHUeCKOi 1
F€OMETPUYECKON MTPOTrPECCUM.

[Ipuobmenue nereit K
KYJbTYPHOMY
HACJICTUIO
(acTeTnueckoe
BOCITUTaHUE).

DJeMEHTHI CTATUCTUKHA U
TEOPHUH BEPOSTHOCTH.

BoinonHuTh nepedop BceX BO3ZMOKHBIX
BapUaHTOB IS Tepecuéra 00BEKTOB U
koMOuHanmii. [IpumeHsaTs npasuio
KOMOHWHATOPHOTO YMHOXKEHHUSI.
PacniozHaBaTh 3a1a4un Ha BBIYMCIICHUE

TpynoBoe
BOCIIUTaHHUE U
npodeccroHaibHOE
caMmooIIpe/ieNIeHue.




YHUCIia MepecTaHOBOK, pa3Me-1ICHUH,
COYETaHUN U IPUMEHATH
COOTBETCTBYIOIINE (OPMYIIBI. BRIUUCIATH
4acTOTy Ciiy4aiHOro coObiTus. OLeHuBaTh
BEPOSTHOCTH CITY4allHOTO COOBITHS C
MIOMOILBIO YACTOThI, YCTAHOBJIECHHOM
ONBITHBIM TTyTéM. HaxoauTh BEpOsITHOCTD
CIIy4aifHOTO COOBITHS HA OCHOBE

[IpuBOIUTE IPUMEPHI JOCTOBEPHBIX U
HEBO3MOKHBIX COOBITH.

KJIIaCCUYCCKOI'O OIIPCACICHHA BCPOATHOCTHU.

HToroBast KOHTPOJIbHAS 2 KoppekTupoBka 3HaHHIA TIPH MOATOTOBKE K
pabora. I'MA.

©ooN R wDdDE

TeMmbl, B KOTOPBHIX PACCMATPUBAIOTCS BONPOCHI IJHEPTOCHEPeKEeHUsI:

7 kaacc
Pemenue 3a1a4 ¢ momolIp0 ypaBHeHUH. JHEprocOepeskeHue.

®opmyiel. DHEprocoepexeHne

I'padux ¢pynkuuu. DHeprocoepexeHne

B3anmMHoe pacnonoxeHue rpaguKoB JTMHEHHBIX QyHKIHMH. DHEprocoepekeHne
CrnosxeHue 1 BBIYUTAHHE MHOTOYJICHOB. DHEProcoepexeHme

B3anmMHoe pacnionoxxenue rpaduKoB JIMHEWHBIX PYHKITUN. DHEprocOepekeHNE
[Ipumenenue nmpeoOpa3oBaHUil LENbIX BhIpaXKEHUI. DHeprocoepexeHme
VYpaBHeHUs ¢ OAHOM NTepeMeHHON. DHeprocOepekeHNE

Pemrenue 3amad ¢ MOMOIIBIO CUCTEM YpaBHEHHI. DHEProcOepexeHue.

10.IToBropenue, JIluneitnas GyHkiust. JHeprocoepexeHne

8 ki1acce

1. Cnoxenue u BpluuTaHue ApoOeit C pa3HBIMHU 3HAMEHATeNsIMU. DHeprocOepexeHue

2. [IpeoOpa3oBanue paliMoOHaIBHBIX BEIpaXEHUN. DHeprocoepexeHme

3. PanmonanpHele yncia. JHeprocOepekeHue

4. BoelHeceHre MHOKHTETS 32 3HaK KOpHS. BHECeHHe MHOXKUTEIIS 10| 3HAK KOPHS. DHEProcoepexeHmne

pniaoxenne 1



5. Pemennie poOHBIX paliMoHaIbHBIX YpaBHEHH. DHEeprocoepexenme
6. Pemenue 3a1a4u ¢ moMOIIbIO pallMOHATIBHBIX YPaBHEHHH. JHEprocoepekeHne
7. YucioBble HEpaBEeHCTBA. DHEprocOepeKeHNE
8. UncnoBble MPOMEKYTKH. DHEprocoepexeHne
9. Onpenenenue CTENEHH € LEIbIM OTPUIATEILHBIM [TOKa3aTeaeM. DHeprocoepexeHme
10. C60p 1 rpynnupoBKa CTATUCTHYECKHUX JaHHBIX. JHEpProcoepekeHmne
9 knace

. CaoiicTBa hyHKIMIA. DHepeocbepedsicerue
. Pemenue cucreM ypaBHeHUI BTOPOI cTeneHN. DHEProcoOepexeHue.
. Pemenue 3a1a4 ¢ TOMOIIBIO CHCTEM YpaBHEHUI BTOPOH CTETIEHU. DHEProcOepeKeHue.
. [locnenoBarensHOCTU. DHEprocOepekeHne
. Pemenne xoMOMHATOPHBIX 3a/1a4. DHEprocOepeKeHHeE.
. Coueranus. DHeprocoepexeHme
. K/IP Ne7: «2nemenTsl KOMOMHATOPUKH U TEOPUHU BEPOSITHOCTEI». DHEProcoOepekeHme
. Pemenue TekcTOBBIX 3a/1a4. DHEProcOepeKeHHE.
. Pemenne TekcToOBBIX 3a/1a4. JHEProcOEepeKeHHE.
10 Apudmernaeckas mporpeccusi. JHeprocoepeKeHne

CONOUA~WNE

COT'JIACOBAHO COI''TACOBAHO

IIporokon 3acenanus 3amectutens qupekTopa no YBP
METOINYECKOr0 00beIUHEHUS
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