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IlosicHuTeILHAS 3aMUCKA

Pabouas mporpamma ydeOHOTO TipeameTa «MaTreMaTrnka» COCTaBJICHAa B COOTBETCTBHU C:

- TpeboBaHusMU DeepalbHOTO TOCYTAPCTBEHHOTO 00pa30BaTENBLHOTO CTAHIApTa OCHOBHOTO
o0miero o0pa3oBaHus, yTBEPKICHHOTO NprUKa3oM MuHUCTepCcTBa 00pa3oBaHus U Hayku Poccuiickoi
®epnepanun ot 07.12.2010 Ne 1897 (B nericTByrolIel peaaKkiium);

C y4ETOM:

- MPUMEPHOM OCHOBHOM 0Opa30BATENBLHON MPOTPAMMBI OCHOBHOTO 00IIEero oOpa3oBaHus (OT
08.04.2015r Ne 1/15 B neiicTByromieii pegakuum).

- (QenepanpbHOl  00pa30BaTEIBHOW  MPOrPaMMOM  OCHOBHOTO  00miero  oOpa3oBaHUs,
YTBEPKIEHHOW IpukazoM MunuctepcrBa npocsemenus Poccuiickoit @enepanuu ot 18.05.2023 Ne
370 «O6 yrBepxkacHUU (DenepalibHOM 00pa3oBaTENBLHON MNPOrpaMMbl  OCHOBHOTO  OOIIEro
00pazoBaHUs.

enpro peanuzanu 0CHOBHOW 00pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIEro o0pa3oBaHus
o yaeOHOMY TpenMeTry «MareMaTuka» SBISICTCS YCBOCHHE COJCpPXAHHS IMpeaMeTa W JOCTHKEHHE
00yyaroUMMuUCs pe3ylbTaToOB M3ydeHHUsl B cooTBeTcTBUM ¢ TpeboBaHusMU PI'OC ocHoBHOTO 006111€T0
00pa3zoBaHus 1 OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIIero oopasoBaHusl.

JUist TOCTIIKEHHSI IOCTABJICHHOW TENTH PEIIAI0TCS CIISIYIONIUE 3a1aUH:

* hOPMHUPOBAHKE IIEMEHTOB CAMOCTOSITEILHOW WHTEIIICKTYaIbHOW JEATCIILHOCTH HAa OCHOBE
OBJIQJICHUSI MAaTEMaTHYCCKHMH METOJaMH TO3HAHHs OKPYKAIIIero Mupa (YMEHHs YCTaHABJIMBATH,
OTIMCHIBATh, MOJICITMPOBATH U OOBSICHATH KOJMICCTBCHHBIE M MPOCTPAHCTBEHHBIE OTHOIIICHUS );

" pa3BUTHE OCHOB JIOTMYECKOTO, 3HAKOBO-CHUMBOJUYECKOTO M aJTOPUTMUYECKOTO MBILIUICHUS;
MIPOCTPAHCTBEHHOTO BOOOPAXKEHUS; MaTEeMAaTUYECKON pedyu; YMEHHs BECTH MOUCK HHpopMmanuu u
paboTarth C HEl;

®* pa3BUTHUE MO3HABATEILHBIX CIOCOOHOCTEI;

® BOCIIMTAHHUE CTPEMJICHHS K PACHIMPEHUIO0 MaTeMaTUYECKUX 3HAHUIA;

" CIOCOOCTBOBAHME HMHTEIUIEKTYaAIbHOMY pPa3BUTHIO, (OPMUPOBAHHWE KadyeCTB JIMYHOCTH,
HEOOXOJIMMBIX YEJOBEKY JJIsi IOJIHOIICHHOM J>KM3HM B COBPEMEHHOM OOIIECTBE, CBOWCTBEHHbBIC
MaTeMaTH4eCKON NIeATEIbHOCTHU: SICHOCTH U TOYHOCTH MBICIIH, UHTYULIUHU, JIOTHYECKOTO MBIIUICHHUS,
MIPOCTPAHCTBEHHBIX MPEICTABICHHI, CHOCOOHOCTH K MPEO0I0JICHUIO TPYAHOCTE;

" BOCHIMTAHUE KYJIbTYPhl JUUYHOCTH, OTHOIIEHUS K MaTeMaTHKE KaK K YacTH 00IIeYesoBeYeCcKOn
KYJIBTYpBI, UTpaloIieit 0co0yto poJib B OOIIECTBEHHOM Pa3BUTHUU.

PaGouas mporpamma yyeOHOTO nipeameTa «MaTreMaTuka» paccuuTaHa Ha MsTh JIET 00y4eHHUs.

B cootBerctBUM ¢ TpeboBaHusiMu DenepanibHOrO TrOCYyIapCTBEHHOIO 00pa30BaTEIbHOTO
CTaHJIapTa OCHOBHOTO 0011ero oOpasoBanus npeaMer «MaTemaTika» u3ydaercs ¢ 5-ro mo 9-i kiacc B
BUJIE CIEAYIOIMX Y4eOHBIX KypcoB: 5 — 6 kmaccel — «Matematukay, 7 — 9 kiaccel — «Anrebpa» u
«["eometpusi». Pacnipenenenre 4acoB Mo Kiaccam:

Marematuka: 5 kinacc — 170 gacos, 6 x1acc — 170 gacos;

Anrebpa: 7 kiacc — 102 gaca; 8 kimace — 102 gaca; 9 xmacc — 102 ygaca;

I'eomerpus: 7 kiacc — 68 yacoB; 8 kiacc — 68 yaca; 9 kiacc — 68 yacos.

IlnannpyemMblie pe3yJibTaThl OCBOCHUSI Y4eOHOI0 NpeaMeTa
«MaTtemaTuka

JIMYHOCTHBIE Pe3yJIbTATHI:

1. Poccuiickas rpakaaHckasi MACHTUYHOCTD (MAaTpUOTHU3M, YBaxkeHHe K OTedecTBY, K MPOLIIIOMY
M HACTOSIEMY MHOTOHALIMOHAJIBHOIO Hapoaa Poccuu, 4yBCTBO OTBETCTBEHHOCTH M JOJIra Iepen
Ponunolt, mpentudukanus ceOs B KadecTBe TpakJaHWHA Poccuu, CyObeKTHBHas 3HAYUMOCTh
HCIIOJIb30BAHMUS PYCCKOTO fA3bIKA U SA3BIKOB HapoJoB Poccuu, 0co3HaHWE U OUIYLIEHHE JIMYHOCTHOMN
COMPUYACTHOCTH CyAbOe poccuiickoro Hapoja). Oco3HaHWEe THHUYECKOW MPHHAICKHOCTH, 3HAHHE
HCTOPUH, S3BIKA, KYJIBTYPbl CBOETO HApOJa, CBOErO Kpas, OCHOB KYJIbTYPHOIO HAaCIEIus HapOI0B
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Poccun u uenoBeyecTBa (MAEHTHMYHOCTH YEJIOBEKA C POCCUICKON MHOTOHAIMOHAJIBHOW KYJIBTYpPOH,
CONPHUYACTHOCTh MCTOPUU HAPOJOB W TOCYJAPCTB, HAXOIUBIIUXCS HA TEPPUTOPUH COBPEMEHHOM
Poccun); wHTEepHOpH3alMs TYMaHUCTHYECKUX, JEMOKPATHUUECKHMX U TPAJUWLHUOHHBIX IEHHOCTEH
MHOTOHAIIMOHAIBHOTO POCCHICKOTO oOmiecTBa. OCO3HaHHOE, YBAXHUTEIBHOE U JT0OpOXKeIaTeIbHOe
OTHOIIIEHHUE K UCTOPUHU, KYJIbTYpE, PEIMTUM, TPATUILUAM, s3bIKaM, IIEHHOCTSM HapoaoB Poccuu u
HapoJI0B MUpA.

2. I'oTOBHOCTB M CIOCOOHOCTH 00YUAIOIMUXCS K CaMOPA3BUTHIO U CaMOOOPa30BaHUIO Ha OCHOBE
MOTHBAIlMM K OOYYCHWIO W TIO3HAHWIO; TOTOBHOCTh W CIOCOOHOCTH OCO3HAHHOMY BBIOOpPY W
MTOCTPOCHHIO JTaTbHEHIIIeH HHINBUAYATLHON TPACKTOPUHU 00pa3oBaHus Ha 0a3e OPHEHTUPOBKH B MUPE
npodeccuii W MpodecCHOHANBHBIX MPEANOYTEHUH, C YYETOM YCTOWYHMBBIX TO3HABATECIIBHBIX
HWHTEPECOB.

3. Pa3Butoe MopalibHO€ CO3HAHHWE W KOMIIETEHTHOCTh B PEIICHHH MOpaJIbHBIX MpoOieM Ha
OCHOBE JIMYHOCTHOTO BBIOOpa, (OpMUpOBaHUE HPABCTBEHHBIX YYBCTB U HPABCTBEHHOTO TMOBEICHMUS,
OCO3HAHHOTO M OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHBIM TMOCTYMKaM (CIOCOOHOCTh K
HPaBCTBEHHOMY CaMOCOBEPIIEHCTBOBAHHUIO; BEPOTEPIHMOCTb, YBAKHUTEIBHOE OTHOIICHHE K
PEUTHO3HBIM YYyBCTBAM, B3TJISiaM JIIOJIEH WM WX OTCYTCTBMIO; 3HAHWE OCHOBHBIX HOPM MOPAJIH,
HPaBCTBEHHBIX, JYXOBHBIX HJIEAJIOB, XPAaHUMBIX B KYJIbTYPHBIX Tpaaullusix HapoaoB Poccum,
TOTOBHOCTh Ha WX OCHOBE K CO3HATEJIPHOMY CaMOOTPAaHUYEHHUIO B TIOCTYNKaxX, IOBEICHUH,
pPacCTOYHMTEIILHOM TMOTPEOUTENbCTBE;  COPMHUPOBAHHOCTH TMPEACTaBICHUH 00 OCHOBAaX CBETCKOU
ATUKH, KYJbTYPBl TPAIUWIMOHHBIX PEIUTHH, WX POJIM B Pa3BUTHH KYIbTYphl W HCTOpuUU Poccum u
YeJIOBEYeCTBa, B CTAHOBJICHUH TPAXKIAHCKOTO OOIIECTBA M POCCUMCKOW TOCYIapCTBEHHOCTH,
MMOHMMAaHHUE 3HAYCHHS HPABCTBEHHOCTH, BEPHI M PEIUTHHU B KU3HMU UYEJIOBEKa, CEMbU W OOIIECTBA).
CdopMHUpOBaHHOCTH OTBETCTBEHHOTO OTHOIIEHUS K YYCHHIO; YBAKHUTEIHHOTO OTHOIICHHUS K TPYIY,
HaJu4Me ONbITA Y4acTHsl B COLMAIBHO 3HAYMMOM Tpyle. Oco3HaHUE 3HAYEHHS] CEMBU B YKU3HHU
YyeloBeKa M O0OIecTBa, MPUHATHE LEHHOCTH CEMEHHOW >KM3HM, YBaXKUTEIbHOE U 3a00TIMBOE
OTHOILIEHHUE K YI€HaM CBOEH CEMBbH.

4. CdopMuUpOBaHHOCTb LEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAayKH M OOIIECTBEHHON NPaKTUKH, YYUTHIBAIOIIETO COIMANBbHOE, KYIbTYPHOE,
S3BIKOBOE, TyXOBHOE MHOTOO0Opa3ue COBPEMEHHOTO MUpa.

5. Oco3HaHHOE, YBaXXUTEIBHOE U JI0OpOKEIaTeIbHOE OTHOILIEHUE K JAPYroMy YeIOBEKY, €ro
MHEHHMIO, MHUPOBO33PEHUIO, KYIbTYpe, A3BIKY, BEpE, TIPaXJaHCKOM MO3ULIMHU. [OTOBHOCTH U
CHOCOOHOCTh BECTH [JHAJOr C JPYTMMH JIIOABMH M JIOCTUTaTh B HEM B3aUMOIOHUMAaHHS
(unentudukanua cebd Kak IMOJHOMPABHOIO CYyObEKTa OOIIEHHUS, TOTOBHOCTh K KOHCTPYHPOBAHHIO
oOpa3a mapTHepa IO JUAJIOTy, TOTOBHOCTh K KOHCTPYMPOBAHHIO 00pa3za IOMYCTHUMBIX CIOCOOOB
JMaJora, TOTOBHOCTh K KOHCTPYMPOBAHUIO IMPOLIECCAa JUANOra Kak KOHBEHIIMOHUPOBAHUSI UHTEPECOB,
MpoLEYypP, TOTOBHOCTh U CIIOCOOHOCTH K BEJICHHUIO TIEPErOBOPOB).

6. OCBOGHHOCTb COIMATBHBIX HOPM, MPaBUJ MOBEJICHHS, POJie U (POpM COLMATIBHON >KU3HU B
rpynmnax M cooOmecTBax. YdacTue B IIKOJBHOM CaMOYIPaBICHUM M OOIIECTBEHHON XH3HU B
npezesiax BO3PACTHBIX KOMIIETEHUUH C YYETOM PErHOHANIbHBIX, 3THOKYJIBTYPHBIX, COLIMAIBHBIX M
SKOHOMHYECKUX OcoOeHHOcTeH ((hopMHpoBaHHE TOTOBHOCTH K YYacCTHIO B MPOLIECCE YHOPSIOUYCHHS
COILIMANIBHBIX CBSA3EH M OTHOILIEHUH, B KOTOPbIE BKIIFOUEHBI M KOTOpbIE (GOPMHUPYIOT CaMU ydalluecs;
BKJIIOYEHHOCTh B  HEMOCPEACTBEHHOE TpakJaHCKOE€ ydacThe, TOTOBHOCTh Y4YacTBOBaTh B
KU3HEAESITEIIbHOCTU MOJAPOCTKOBOTO 0O0IIECTBEHHOTO 00BeAMHEHHUS, MIPOTyKTUBHO
B3aMMO/ICHCTBYIOIIETO C COLMATBHONU CPeON M COIMATbHBIMU MHCTUTYTaMU; UACHTU(UKALINUS ceOs B
KauecTBe CyObEeKTa COLMaNbHBIX MpeoOpa3oBaHMil, OCBOCHHE KOMIETEHTHOCTEH B cdepe
OpraHM3aTOpPCKOM AESATENbHOCTH; HWHTEPUOpHU3ALMS ILEHHOCTEH CO3MJATENbHOTO OTHOLIEHUS K
OKpYXarollel JeHCTBUTENIbHOCTH, LEHHOCTEH COLMAIbHOTO TBOPYECTBA, LIEHHOCTU MPOJYKTUBHOU
OpraHu3alil COBMECTHOW JAESTENbHOCTH, CaMOpeaju3allii B TPYIIEe U OpraHu3alvu, IEHHOCTU
«IPYTOoro» Kak paBHOINPABHOTO MapTHEpa, GopMHUpoBaHHE KOMIETCHIIUN aHAIHM3a, MPOSKTUPOBAHUS,
OpraHu3aIiy JAesITeNFHOCTH, pedIIeKCHH U3MEHEHHH, CrI0cOO0B B3aUMOBBITOJTHOTO COTPYAHUYECTBA,
CHoco00B peanu3anuy COOCTBEHHOTO JTUAEPCKOTO MOTEHINAIA).



7. ChopMHpOBAaHHOCTH IIEHHOCTH 3J0POBOTO M 0E30MMAacHOr0 00pasa >KU3HH; WHTEPHOPH3AIHS
MPaBUJ MHAWBUIYAJIBHOTO M KOJUIEKTUBHOTO O€30MacHOT0 MOBEJCHHUS B YPE3BBIYAMHBIX CHUTYAIHSX,
YTPOJKAIOLIUX XKU3HU U 370POBbIO JIFOJIEH, TpaBUII IOBEACHUS HAa TPAHCIIOPTE U HA JJOporax.

8. Pa3BUTOCTh 3CTETUYECKOTO CO3HAHHUS YEPE3 OCBOCHUE XYAOXKECTBEHHOI'O HACJIENNs HapOJOB
Poccun m mMupa, TBOpPUECKOH IEATETBHOCTH SCTETUYECKOTO Xapakrepa (CrmocoOHOCTh MOHMMATh
XYIO’KECTBEHHBIE  IIPOM3BEJIECHUS,  OTPaXKaloOllM€  pa3Hble  JTHOKYJIbTYpPHBIE  TpaJuLUU;
C(OPMHUPOBAHHOCTh OCHOB XYJIO’KECTBEHHOH KyJIbTYpbl OOYyYarOIUXCs Kak dYacTH HX oOmei
TYyXOBHOM KYJIBTYpHI, Kak 0CO00Oro crnoco0a MO3HAaHUS KM3HHU W CPEACTBA OPraHM3alUHN OOIICHUS;
ACTETUYECKOE, HSMOLMOHAIBHO-IIEHHOCTHOE BUJAECHUE OKPYXKAIOIIEro MHUpa; CIOCOOHOCTh K
SMOIIMOHAIBHO-IIEHHOCTHOMY OCBOEHUIO MUPA, CAMOBBIPAXKEHUIO U OPUEHTALIMU B Xy105KECTBEHHOM U
HPaBCTBEHHOM IIPOCTPAHCTBE KYJbTYpbl; YBa)XKEHHE K HUCTOPUHM KyJIbTyphl cBoero OreudecTsa,
BBIDA)KEHHOM B TOM 4YHCJIE€ B MOHMMAaHHWM KpacoTbl 4YEJIOBEKa; IMOTPeOHOCTh B OOLIEHUM C
XYIO0KECTBEHHBIMU IPOM3BEJIEHUSIMU, C(HOPMUPOBAHHOCTh AKTHBHOTO OTHOILIEHUS K TPagULMIM
XYZ0KECTBEHHOM KYJIbTYpPbI KaK CMBICIIOBOM, 3CTETUUECKOMN U TMYHOCTHO-3HAYUMOM LIEHHOCTH).

9. CpopMUPOBAHHOCTh OCHOB 3KOJOTMYECKON KyJIbTYpbl, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO  OKOJIOTMYECKOTO  MBIIIJIEHUS, HAJIU4YUEe ONbITa 3KOJOTMYECKH OpPHUEHTHUPOBAHHOU
pedIIeKCUBHO-OLIEHOYHOW U MPAKTUYECKOW JESTENbHOCTH B JKU3HEHHBIX CUTYalUsX (TOTOBHOCThH K
UCCIIEIOBAHUIO TMPHUPOJbI, K 3aHATHUAM CEJIbCKOXO3AWCTBEHHBIM TPYIOM, K XYHOXKECTBEHHO-
ACTETUYECKOMY OTPAXEHHUIO MPHPOJbI, K 3aHATUSAM TYpHU3MOM, B TOM 4YHUCIE JKOTYpPU3MOM, K
OCYILIECTBIICHUIO TIPUPOIOOXPAHHOMN NEATEIHHOCTH).

MetanpeamerHslie pe3yabrathl ocBoeHust OOII

MertanpeaMmeTHble pe3yibTaThl BKIIOYAIOT OCBOEHHBIE OOYYalOIIMMUCA MEXIPEIMETHbIE

MOHATHS W yHUBEpPCAIbHBIE  yUeOHBIC  JICWCTBHS  (pEryJIsATHBHBIE,  ITO3HABaTCIIBHEIC,
KOMMYHUKATHUBHBIC).

Me:knpeaMeTHbie TOHATHSA

YcnoBueMm (OPMHUPOBAHUS MEKIPEIMETHBIX TOHATHH, TaKMX, Kak cuctema, (axr,

3aKOHOMEPHOCTh, (EHOMEH, aHalIMu3, CHUHTE3 SBJSETCS OBJAJCHHUE OOYYalOIUMUCA OCHOBAMHU
YUTATEIbCKON KOMIIETEHIMH, NpUOOpeTeHHe HaBBIKOB pabOThl C uH(poOpMaiuei, ydacTue B
MMPOEKTHOM JAESATENIbHOCTA. B OCHOBHOM IIKOJIE Ha BCEX MpeameTrax OyaeT MpoJoJpKeHa padboTta 1o
(hOpMHUPOBAHMIO U PA3BUTHUIO OCHOB YHUTATENbCKON KoMmmeTeHInu. O0yJaromuecs OBIaCIOT YTCHUEM
KaK CpEICTBOM OCYILECTBJICHHS CBOUX JalbHEHWIINX IUIAHOB: MPOJOJDKEHUS O0Opa3oBaHUA U
caM000pa3oBaHus, OCO3HAHHOTO IIJIAHUPOBAHUS CBOErO aKTyaJbHOTO M MEPCIEKTHUBHOIO Kpyra
YTeHHs, B TOM YHCJIE JOCYrOBOTO, MOJIrOTOBKM K TPYAOBOM M COIMAIBHON JESITENbHOCTH. Y
BBIITYCKHUKOB OyZeT copMupoBaHa MOTPEOHOCTh B CHCTEMAaTHYECKOM UTEHUU KaK CpPEICTBE
MO3HAHUSI MHUpa U ce0s B 3TOM MHUpEe, FrapMOHU3AIMKU OTHOILIEHUN YeloBeKa M 00IIecTBa, CO3AaHUU
o0paza «oTpeGHOro OYaYIIEro.

[Ipu wu3ydyeHun yueOHOro mpenmera «MareMaTHKa» OOYYAIOIIMECs YCOBEPIICHCTBYIOT
MpHOOpETEHHBIE Ha TIEPBOM YPOBHE HaBBIKH PaOOTHI ¢ MH(OpManue 1 nomnoiHsIT ux. OHU CMOTYT
paboTath ¢ TEKCTaMu, MPE0OPa30BBIBATH U MHTEPIIPETUPOBATH COACPIKAIIYIOCS B HUX HH(POPMAIIUIO, B
TOM YHCIIE:

* CUCTEMaTU3UPOBaTh, COMOCTABISTh, aHAIU3UPOBATh, 0000IIaTh U HWHTEPIPETUPOBATH
nH(OPMAILIHIO, COIEPKALIYIOCA B TOTOBBIX HH(GOPMAITMOHHBIX 00BEKTaX;

* BBIJICNIATh TJIaBHYI0O M HM30BITOUYHYIO WH(GOPMAIHIO, BBIMOJHATH CMBICIOBOE CBEPTHIBAHHE
BBIZIETICHHBIX (DaKTOB, MBICIIEH; MPEACTaBIATh, MHPOPMALIMIO B CKATOM CloBecHOU dopme (B BHIE
IJIaHa WM TE3UCOB) W B HATJISTHO-CUMBOJIMYECKOW (opme (B BHae TabmuI], rpaduueckux cXeM u
Jrarpamm, KapT NOHITUN — KOHIENTYaIbHBIX JHarpaMM, OIMOPHBIX KOHCIIEKTOB);

* 3aMOJHATH U JIOTIOTHSTH TaOJIUIIBI, CXEMBI, TUarPaMMBbI, TEKCTHI.

B xoxe um3yueHus Bcex yueOHBIX MpeaMeToB oOydaroluecss MPUOOPETYT OMBIT MPOEKTHOM
NeSTeNbHOCTH  Kak  0coboit  Gopmbl  yuyeOHOM  paboOThl, CIOCOOCTBYIOIIEH  BOCIHUTAHUIO
CaMOCTOSITEIbHOCTH, ~ WHUIMATHBHOCTH,  OTBETCTBEHHOCTH,  MOBBIIMICHUIO  MOTHBAIlMH U
3¢ deKTUBHOCTH y4eOHOU JeATeIbHOCTH; B XOJ€ pealli3allii UCXOJHOTO 3aMbIcia Ha MPAKTHUYECKOM
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YPOBHE OBIIA/ICIOT YMEHHUEM BBIOMpATh a/IeKBATHBIC CTOSIIECH 3a/aue CpPe/ICTBa, IPUHUMATD PEIICHUS,
B TOM YHCJI€ M B CUTyalUsX HeomnpeneneHHocTu. OHM MoydaT BO3MOXKHOCTh Pa3BUTh CIIOCOOHOCTD K
pa3paboTKe HECKOJBKUX BapHaHTOB pEIICHUH, K TOWUCKY HECTaHJAPTHBIX PELICHWH, MOUCKY U
OCYLIECTBICHUIO Han00J1e€ IPUEMIIEMOTO PELICHHUS.

B cootBerctBU @I'OC OOO BBIIEISIOTCS TPU TPYIIIBl YHUBEPCAIbHBIX YYEOHBIX JEHCTBUIL:
pEryiaTUBHbIE, I03HABATEIbHbIE, KOMMYHUKATHUBHBIE.

PeryasituBubie YY /I

1. YmeHue caMOCTOSATEIBHO OMPEACTSATh eI 00y4eHUs, CTABUTh U (POPMYIUPOBATH HOBBIC
3a/layd B y4yeOe U TMI03HABATEIBHOM JEATENbHOCTH, pa3BUBaTh MOTHMBBI U MHTEPECHl CBOEH
MO3HABATEIBHOM JIeATeTbHOCTH. OOYyJaroNIuics CMOXKET:

®  AHAIM3UPOBATH CYNIECTBYIOIINE U IJIAHUPOBATH OyayIHue 00pa3oBaTelIbHbIC PE3YIbTATHI;

e  UACHTU(DUIIUPOBATH COOCTBEHHBIC MPOOJIEMBI M ONIPEACIISATH IIIaBHYIO TPOOJIEMY;

®  BBIJBUTATh BEPCHUU pEIHICHUS TPOOIEMBbI, (OPMYIUPOBATH THUMOTE3bI, MPEIBOCXUINATH
KOHEUYHBIN pPe3yJbTaT;

® CTaBUTH IIeJIb JCSATEIHHOCTH HA OCHOBE OIPEICIICHHOW MPOOJIEMbl U CYIIECTBYIOIINX
BO3MOJKHOCTEH;

e (¢dopmynupoBaTh ydeOHBIE 3aJayd KaK IIIard JOCTMDKCHHS TIOCTaBJICHHOM  IIEJH
NEeSITENHHOCTH;

e 000CHOBBIBAThH IIEJICBBIC OPUEHTHPHI M MPUOPUTETHI CCHIIKAMH Ha IEHHOCTH, YKa3bIBask M
000CHOBBIBas JJOrMUECKYIO TIOCIEA0BATEIBHOCTD 111aroB.

2. YMeHHE CaMOCTOSATEIBHO IUTAHHPOBATH TIYTH JOCTH)KCHHS IIeJIield, B TOM YHCJIEC
aNbTEPHATUBHBIC, OCO3HAHHO BHIOMpaTh Hambosiee A EKTUBHBIE CHOCOOBI PEIICHHUS YYEOHBIX H
MMO3HABATENBHBIX 3a7a4. OOyUarOIINIiCs CMOXKET:

e OomnpenensaTh HEOOXOAWMBIC ICHCTBHA B COOTBETCTBHH C Y4eOHOW U TIO3HABaTEIbHOM
3a/lauei ¥ COCTABIISATH AIITOPUTM UX BBIMIOJIHEHHUS,

e 000CHOBBIBAaTh W OCYIIECTBIATH BBIOOp Hambosiee 3(PPEKTUBHBIX CIMOCOOOB pPEIICHUS
y4eOHBIX U MO3HABATEIbHBIX 33/1a4;

e  OmpeneisaTh/HaXOAWTb, B TOM YHCIE W3 NPEUIOKEHHBIX BAPUAHTOB, YCIOBUSA IS
BBITIOJIHEHUS Y4eOHOI U M03HABaTEIbHOM 3a/1auu;

e BbICTpaWBaTh JKU3HEHHBbIE IUIAHBI HA KpPAaTKOCPOYHOE Oyayiiee (3asABISATh LIEJIEBbIC
OpUEHTHUPBI, CTaBUTh aJ€KBaTHbIE MM 3aJlaud W TpeJylaraTbh JEHCTBUS, YKa3biBas U OOOCHOBBIBAS
JIOTUYECKYIO MOCJIEI0BATEILHOCTD 11aroB);

e  BBHIOMpPATH U3 MPEIOKEHHBIX BAPUAHTOB M CAMOCTOSITEJIbHO UCKATh CPEJCTBA/pecypChl s
pelIeHNs 3a/1a4K/I0CTHKEHUS 1EH;

®  COCTaBJIATH IUIAH PEIICHHs TPOOIEeMbI (BBITIOJHEHHS MPOEKTA, IPOBEICHUS UCCIEIOBAHMUS);

e ompeaeisaTh NOTEHIUANbHBIE 3aTPYAHEHHUs MPU pPElIeHUU Y4eOHOW M IMO3HABATEIbHOMN
3a/lauM U HaXOJHUTh CPEJICTBA I UX YCTPAHEHHUS;

®  OIKCHIBaTh CBOW OMBIT, OOPMIISiS €ro Ui Mepefadd IPYTUM JIIOJSIM B BUJE TEXHOJIOTHH
pelIeHUs MPaKTUYECKHX 3a7au OTPEIeIEHHOTO KJIacca;

® [UIAHUPOBATH U KOPPEKTHUPOBATH CBOIO MHIUBUIYATbHYIO 00pa30BaTENbHYIO TPACKTOPHIO.

3. YMeHHE COOTHOCHTH CBOM JAEUCTBUS C IUIAHUPYEMBIMH DPE3ylbTaTaMHU, OCYIIECTBISTH
KOHTPOJIb CBOEH JIEATEILHOCTH B MPOIlEcCce AJOCTIKEHUS Pe3yibTara, ONpeAeNsaTh COCOObl AeWCTBUN
B paMKax MpeaoKeHHBIX YCIOBUN U TpeOOBaHUMN, KOPPEKTHUPOBATH CBOU JICUCTBUS B COOTBETCTBHH C
u3MeHstomencs cutyanueil. O0yJarouiuiics CMOXKeT:

e ompenensTh COBMECTHO C TIEIarOTOM M CBEPCTHHKAMHU KPUTEPUU TUIAHUPYEMBIX
PE3yIbTATOB M KPUTEPHUH OIIEHKU CBOEH yueOHOU AeITeTbHOCTH;

®  cHUCTEMaTU3UpOBaTh (B TOM 4YHUCIE BBIOMpATh MPUOPUTETHBIC) KPUTEPUH ILIAHHUPYEMBIX
pe3ybTaTOB U OLIEHKU CBOEH JIE€ATEIbHOCTH;

e oTOMpaTh WHCTPYMEHTHI JJis OICHUBAHHUS CBOCU JIEATENLHOCTH, OCYIIECTBIATH
CaMOKOHTPOJIb CBOCH JESITENFHOCTH B paMKaXx MPeAI0KeHHBIX YCIOBHH U TpeOOBaHMIA,



®  OIICHMBATh CBOIO JEATEIBHOCTb, apIrYMEHTUPYS HPUYMHBI JTOCTHXKEHHUS I OTCYTCTBHS
IUIAHUPYEMOTIO PE3YyiIbTaTa;

®  HAXOJUTh JOCTATOYHBIC CPEJCTBA JJIS BBINOJHEHHUS YY€OHBIX IEHCTBHI B M3MEHSIOMIEHCS
CUTYallUW W/WIIM IIPU OTCYTCTBUU TNIAHUPYEMOTO Pe3yibTaTa;

e paboTtas MO CBOEMY IUIaHY, BHOCHTh KOPPEKTHBBI B TEKYIIYIO NESTEILHOCTh HA OCHOBE
aHanM3a ~ M3MEHEHWH  CHTyallud Ui [OJydCHHs  3alUIAaHMPOBAaHHBIX  XapaKTEPHCTHK
MPOIYKTa/pe3ybTara;

® VYCTaHABIMBAaTh CBS3b MEXIY T[OJIYYCHHBIMH  XapaKTEPUCTHKAMU  TPOJIYKTa |
XapaKTePUCTUKAMU TIPOLIecca ACATEIBHOCTH U 110 3aBEPIICHUH ACATEIBHOCTHU MpeiaraTb N3MEHEHUE
XapaKTePUCTHK MPOLIECcca IS OTYUIEHUS YITYUIICHHBIX XapaKTePUCTUK POIYKTa;

® CBEpATh CBOM JICHCTBUS C TENBI0 W, TNPH HEOOXOIUMOCTH, HCIPABIATH OIIMOKH
CaMOCTOSITENIBHO.

4. YMeHue OILIEHMBATh MPABUJIBHOCTh BBIMOJIHEHUS YueOHOM 3amauM, COOCTBEHHbIE
BO3MOXHOCTH ee perieHns. OOyJyaronuics CMOXKeT:

®  ONpeAeNsITh KPUTEPHH MPABUIHLHOCTH (KOPPEKTHOCTH) BHITIOTHEHUS YUeOHOH 3a/1a4H;

®  AHATM3UPOBATh W OOOCHOBHIBATH NMPUMEHEHHE COOTBETCTBYIOUIETO HHCTPYMEHTAPHS IS
BBITIOJIHEHUS Y4eOHOH 3a1a4u;

e  CBOOOJHO TOJIE30BaThCS BHIPAOOTAHHBIMHU KPUTEPUSMHU OLIEHKH M CAMOOIECHKH, UCXOS W3
1IETTH ¥ UMEIOIIIUXCS CPEJICTB, pa3ndasi pe3yabTaT U CIIOCOObI IeHCTBU;

® OIICHWBaTh TMPOIYKT CBOCH JEATENBHOCTH II0 3aJaHHBIM W/HIM CaMOCTOSITEIBHO
OTIpE/IeIICHHBIM KPUTEPHSIM B COOTBETCTBHUH C TIEITBIO ICATEIIEHOCTH;

e 00OCHOBBIBATH JIOCTM)KHMOCTH II€TT BBIOPAaHHBIM CIIOCOOOM Ha OCHOBE OIEHKH CBOUWX
BHYTPEHHHUX PECYPCOB M JOCTYIHBIX BHEITHUX PECYPCOB;

e  (QuUKCUPOBATH U AHAIM3UPOBATH TUHAMHUKY COOCTBEHHBIX 00pa30BaTENIbHBIX PE3YIbTATOB.

5.  Bnagenue ocHOBaMH CaMOKOHTPOJIS, CAMOOIICHKH, MIPUHSTHS PEILIEHUN U OCYILECTBICHUS
OCO3HAHHOTO BBIOOpA B y4eOHOM M MO3HaBaTeIbHON. OOyJaronIuiicss CMOXKET:

e  HAOIIOMATh M aHAJU3UPOBATH COOCTBEHHYIO YYEOHYIO M MO3HABATEIBHYIO NEATEILHOCTh H
NeSITENbHOCTD IPYTUX 00Oy4YaIoUIuXcs B MPOLIecce B3aUMOIIPOBEPKU;

® COOTHOCUTh pealibHble M IJIAHUPYEMbIE pPe3y/lbTaThl MHIUBUIAYAIbHOUW 0Opa3oBaTeNbHOM
JesITeIbHOCTH U JIEJIaTh BBIBO/IBI;

e [PUHUMATH PElICHHUE B yYeOHON CUTYaIlMN 1 HECTU 332 HETO OTBETCTBEHHOCTH;

®  CaMOCTOSITENIFHO OINpPEAESATh MPUUYUHBI CBOETO yCIieXa WM HEyclleXa U HaXOJUTh CIIOCOOBI
BBIXOJIa U3 CUTYallUU HEYyCIIexa;

®  PETPOCHEKTUBHO OMNpPENENiTh, KaKhe JCHCTBHUS 10 pEUICHHIO Y4eOHOW 3aJayul WU
rapaMeTpsl STUX ACHCTBHUM MPUBENU K MOJYUYEHUIO UMEIOLIETOCs MPOAYyKTa y4eOHOH AeaTeIbHOCTH;

e  JIEMOHCTPUPOBATH TMPHUEMBbl PETYISLIUU  MCUXO(U3HOIOTHUYECKUX/  AMOIMOHAIBHBIX
COCTOSIHUM [Utsi mocTiKeHus 3(ddexra ycrnmokoeHus: (yCTpaHEHUS SMOLMOHAIBHON HANPSHKEHHOCTH),
sbdekra BOCCTaHOBIEHUS (OCHalNeHHUs MPOSBICHUN  yromieHus), d¢dekrta aKTUBU3ALUU
(TOBBIIEHUS TTCUX0(DU3HOTIOTMUECKON PeaKTUBHOCTH).

Ilo3naBaTeabHble YY /I

1. VYmeHue ompenensTb TMOHATUS, CO3AaBaTh OOOOIIEHHS, YCTaHABIMBATh AaHAJOTHH,
KIIaCCU(UITMPOBATh, CAMOCTOSITENILHO BHIOMpATh OCHOBAHMUS M KPUTEPUU Ui KiaccuUKaiuw,
yCTaHaBJIMBaTh MPUYMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH JIOTMUECKOE PACCYKICHUE, YMO3AKIIOUEHUE
(MHAYKTUBHOE, TETYKTUBHOE, [0 aHAJIOTUH) U JeNaTh BBIBObL. OOYyJatOmIUNCs CMOXKET:

e [0/10MpaTh CIOBA, COMOAYMHEHHBIE KIIOYEBOMY CJIOBY, ONpPEACISIONIME €ro MPU3HAKU U
CBOMCTBA,;

®  BBHICTPaMBAaTh JIOTHUECKYIO IIETIOYKY, COCTOSIIYI0 M3 KIIOYEBOTO CJIOBA U COMOJAYHMHEHHBIX
€My CJIOB;

®  BBIJENATH OOMMN MPU3HAK JBYX WIIM HECKOJIBKUX MPEAMETOB WM SBICHUHN U OOBICHATH X
CXOJCTBO;



e 00BEIMHATH NMPEAMETHI U SBJICHUS B TPYMIBI MO0 ONPEACICHHBIM MpPU3HAKaM, CPaBHUBATb,
KIIACCU(PUITUPOBATH U 00001aTh (PAKTHI U SIBICHUS;

®  BBIJENATH ABJICHUE U3 OOIIEro psaa ApYyrux sIBICHUM;

®  ONpeaeisaTb OOCTOSTENbCTBA, KOTOPHIC NPEALISCTBOBAIN BO3HUKHOBEHHUIO CBS3H MEXKIY
SBIICHUSIMH, U3 3TUX OOCTOSATENLCTB BBIICIATH ONPEACISIONINEe, CIIOCOOHbIE OBITh TPUYHHOW JaHHOTO
SIBIICHUSI, BBISIBIIATH TIPUYMHBI U CIICICTBUS SIBIICHHIA;

®  CTPOUTH PACCYKIEHHE OT OOLIMX 3aKOHOMEPHOCTEM K YACTHBIM SIBICHUSM M OT YaCTHBIX
SIBJICHUN K OOLIMM 3aKOHOMEPHOCTSM;

® CTPOMTH pacCyXJIEHUE Ha OCHOBE CPAaBHEHHUsS IPEIMETOB U SIBJIICHUH, BBIJIEISS MPU ITOM
oOIIre Npu3HaKy;

e  M3JaraTh MNOJYYEHHYIO HH(POPMALIMIO, UHTEPIIPETUPYS €€ B KOHTEKCTE pelIaeMon 3a1a4u;

®  CaMOCTOSITEIBHO YKa3blBaTh Ha MH(OpPMAIMIO, HYKJIAIOLIYIOCS B MPOBEPKE, Mpeaaarath u
MIPUMEHSTH CIIOCOO MPOBEPKHU TIOCTOBEPHOCTU HH(POPMAINH;

e  BepOaJM30BaTh SMOIMOHAIBHOE BIIEYATICHHE, OKa3aHHOE Ha HETO UCTOYHHUKOM;

®  OOBSCHATH SBJICHMS, IPOIIECCHI, CBSI3U U OTHOUICHMSI, BBISIBIISIEMbIE B X0/1€ TIO3HABATEIBHOM
U HCCIIEI0OBATENIbCKON IeSTENbHOCTH (IPUBOIUTH OOBSICHEHHE C U3MEHEHHEM (POPMBI NPEACTABICHUS;
OOBSCHSTH, IETATU3UPYSI WIIH 0000111asT; 0OBSICHATH C 33JJaHHOM TOYKU 3PECHHUS ),

®  BBIABIATH U Ha3bIBaTh NMPUYMUHBI COOBITHS, SBJIEHUS, B TOM YHCJIE BO3MOKHbIE / Haubosee
BEPOSITHbIE TIPUYUHBI, BOZMOYKHbBIE MOCIIEACTBUS 33JJaHHON MPUYUHBI, CAMOCTOSTEIBHO OCYILECTBIISSA
MIPUYMHHO-CIIEICTBEHHBIN aHaIN3;

e JlenaTh BBIBOJI HA OCHOBE KPUTHYECKOTO aHaIM3a Pa3HBIX TOUYEK 3PEHHs, MOJITBEPKIATh
BBIBOJI COOCTBEHHOM apryMeHTalMen Uil cCaMOCTOSTENbHO MOTyYEeHHBIMU JAHHBIMHU.

2.  YMmeHue co3naBatrh, IPUMEHATH U MPEOOPa3OBHIBATh 3HAKU U CUMBOJIbI, MOJIEIH U CXEMBI
JUIS pellieHrsl y4eOHbIX U MO03HABaTENbHbIX 3a/1a4. O0yJaroniuiicss CMOXeT:

e 0003HaYaTh CUMBOJIOM U 3HAKOM IMpeIMET W/WIU SBJICHHUE;

e  OmpeneNsaTh JOIHUECKUEe CBSI3U MEXIY MpeIMeTaMu U/UU SBJICHUSMU, 0003HAYATh JTaHHBIE
JIOTUYECKHE CBSI3U C TIOMOIIBIO 3HAKOB B CXEME;

®  Co37aBaTh aOCTPAKTHBIN WM peabHBIM 00pa3 mpeaMeTa U/ i SBJICHHUS;

®  CTPOUTH MOJEIL/CXEMY Ha OCHOBE YCIIOBUH 3a7jauu U/WIIK CIIoco0a ee peleHus;

e co3naBaTh BepOajbHBbIC, BEIIECTBEHHbIE U WH(GOPMALMOHHBIE MOJIENH C BbIACICHHEM
CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa JIJIsl OIpeesieHus: crnoco0a perieHus 3aadyu B COOTBETCTBUU
C CUTYyalueH;

e npeoOpa3oBbIBaTh MOJIENIN C LIENBIO BBISABICHUS OOLIMX 3aKOHOB, OIMPEIEISIONIMNX JaHHYIO
MpeIMETHYIO 00J1acTh;

®  [EpPEBOAUTH CIIOKHYIO MO COCTaBy (MHOTOACHEKTHYIO) HHPOPMAIMIO U3 TPpadUyecKOro WiH
(dhopManu30BaHHOTO (CUMBOJIBHOTO) MPEACTABICHHS B TEKCTOBOE, U HA000POT;

® CTPOWUTHb CXEMY, alNTOPUTM JEHCTBUS, MCIPABIATh WIM BOCCTAaHABIMBATh HEU3BECTHBIN
paHee anropUTM Ha OCHOBE UMEIOIIETOCs 3HaHHs 00 00bEKTe, K KOTOPOMY MPUMEHSIETCS aITOPUTM;

®  CTPOWTH JOKA3aTeNbCTBO: MPAMOE, KOCBEHHOE, OT IPOTUBHOTO;

®  aHaNM3UPOBATH/pe(IEKCUPOBATH OMBIT Pa3pabOTKH M pealu3aluu y4eOHOro MPOEKTa,
UCCIIeIOBaHUS (TEOPETHYECKOT0, SMIIMPUUECKOT0) Ha OCHOBE MPEAJIOKEHHON poOIeMHOM cuTyaluu,
MOCTaBJIEHHOM IENIN W/UITH 3a/JaHHBIX KPUTEPHEB OLIEHKU MPOIyKTa/pe3ybTara.

3. CwmbicnoBoe uteHue. O0y4Jaronmiics CMOXKET:

® HaxoauTh B Tekcre Tpedyemyro HH(oOpManuio (B COOTBETCTBMHM C LEISAMH CBOEH
NEeATeNbHOCTH);

® OpHEHTHPOBATBHCS B COACPKAHMM TEKCTA, IIOHMMATh LEJOCTHBIM CMBICH TEKCTa,
CTPYKTYpUPOBATh TEKCT;

®  yCTaHaBIIMBATh B3aUMOCBS3b ONHUCAHHBIX B TEKCTE COOBITHH, SBJICHUH, TPOIIECCOB,;

®  pE3IOMHUPOBATH IJIaBHYIO UJIEI0 TEKCTA;

e 1peoOpa3oBHIBATh TEKCT, «IIEPEBOJAS» €ro B JPYryl0 MOJAIBbHOCTb, MHTEPIPETUPOBATH
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TEKCT  (XYHOKECTBEHHBII M HEXYJOKECTBEHHbII  —  y4eOHBIM,  HAy4YHO-IIOMYJISPHBIMH,
nHpOpMAIMOHHBIH, TeKCT non-fiction);

®  KPUTHYECKH OIICHHMBATH COJCpKaHUE U (OpPMY TEKCTa.

4.  ®opMHpOBaHME M paA3BUTHE DSKOJIOIMUECKOIO MBILUIEHHUS, YMEHHUE IPUMEHATh €ro B
[I03HABATEIbHON, KOMMYHUKAaTUBHOM, COIMAIbHON MNpakTUKE W NpOo(ecCHOHATbHOW OpUEHTAIMU.
OO0yuaromuiicst CMOXKET:

®  OIpEEeATh CBOE OTHOUIEHUE K IPUPOIHOM Cpene;

® AHATM3MPOBATH BIMSHUE OJKOJOTMUYECKMX (DAaKTOPOB Ha cpeny OOWTaHUS IKHUBBIX
OpraHU3MOB;

®  IIPOBOJUTH IIPUYMHHBIA U BEPOSITHOCTHBIN aHAJIN3 YKOJIOTUUECKUX CUTYALIN;

® [POTHO3MPOBATH U3MEHEHUS CUTYallUU MPU CMEHE NEHCTBUS OAHOTO (hakTopa Ha JeiCTBHE
npyroro ¢akropa;

®  PACHPOCTPAHATH HKOJOTMYECKUE 3HAHMS M Yy4aCTBOBATH B IIPAKTUUYECKHX JeIaxX IO 3alUTe
OKpYKarollenl Cpeibl;

e  BBIPAXKATh CBOE OTHOLIECHHE K INPUPOJIE Yepe3 PUCYHKH, COUMHEHHS, MOJEIIH, IIPOCKTHBIE
paboTHI.

5. Pa3BuTme MOTHBaluMM K OBJIQJEHUIO KYJIBTYPOHl AaKTUBHOTO MCHOJIB30BAHUS CIIOBApell H
JIPYTUX MOUCKOBBIX CUCTEM. OOYyJaronIuiicss CMOXKET:

® OTIPEIENIATH HEOOXO0IMMBIE KIIFOUEBbIE TIOMCKOBBIE CIIOBA U 3aIIPOCHI;

® OCYIIECTBIIATH B3aUMOJICHCTBHE € AIEKTPOHHBIMU TOMCKOBBIMU CUCTEMAMHU, CIIOBAPSMU;

¢ hopMHpOBaTh MHOKECTBEHHYIO BBIOOPKY M3 IMOMCKOBBIX MCTOYHUKOB JUIsl 0OBEKTHBU3ALMU
pe3ynbTaTOB MOMCKA;

®  COOTHOCHUTbH IOJY4YECHHBIE PE3YJIBTAThI IIOUCKA CO CBOEH AEATEIBHOCTBIO.

KommynukatuBHbie YV ]|

1. VYmeHue opraHu3oBbIBaTH y4yeOHOE COTPYJHHYECTBO M COBMECTHYIO JESTEIbHOCTh C
YUUTENEM U CBEPCTHUKAMH; pabOTaTh MHAMBUAYAIbHO M B IpYIIE: HAXOAUTh OOLIee pelIeHue U
paspemiatb KOH(UIMKTBI Ha OCHOBE COTJIaCOBAaHMs IMO3ULMUI M ydeTa MHTEpEcOB; (pOpPMYyIUpOBaTh,
apryMeHTHPOBATh U OTCTauBaTh cBOE MHEHHE. OOyUaromuics CMOXKET:

—  ONPEAEIATh BO3MOXKHBIE POJIM B COBMECTHOM JIEATENBHOCTH;

—  UI'PaTh ONPENEICHHYIO POJb B COBMECTHOM JIEATEIBHOCTH;

— I[PUHUMAThH MO3UIUI0 COOECEAHMKA, TIOHUMAs MO3ULMIO IPYroro, pasziauyaTb B €ro pedu:
MHEHHE (TOUKY 3pEHUs), J0Ka3aTeNbCTBO (ApryMEHTHI), (aKThl; THIIOTE3bl, AKCUOMBI, TEOPUH;

—  OIpenensiTh CBOM JEHCTBUA M JEWCTBUS MapTHEpa, KOTOpPbIE CHOCOOCTBOBAIM WIIH
IIPETSITCTBOBAIN NPOAYKTUBHOM KOMMYHHKALIVH;

—  CTpPOUTH MO3UTHBHBIC OTHOIIEHUS B Mpolecce yueOHOM U 03HABATEIbHON JeATeNbHOCTH;

— KOPPEKTHO M apryMEHTHPOBAaHHO OTCTAaWBaThb CBOKO TOYKY 3pPEHHS, B JIUCKYCCHUM YMETb
BBIIBUT'aTb ~ KOHTPApryMeHThl, Iepedpa3upoBaTh CBOIO  MbICIb  (BIaJEHHE  MEXaHU3MOM
SKBUBAJICHTHBIX 3aMEH);

— KpUTHUYECKHM OTHOCHUTBCSI K COOCTBEHHOMY MHEHHUIO, C JOCTOMHCTBOM IIpU3HABaTh
OLIMOO0YHOCTh CBOEr0 MHEHUS (€CJIM OHO TaKOBO) U KOPPEKTUPOBATH €ro;

— IpemiaraTh aJbTEPHATUBHOE PElIeHUE B KOH(MIMKTHOM CUTYalluu;

—  BBIIENATH OOLIYIO TOUKY 3pEHUS B JUCKYCCHUU;

—  JIOTOBapUBAaThCS O MPaBUJIAX U BOIPOCAX JIsl OOCYKJEHUS B COOTBETCTBUH C ITOCTABICHHOM
nepes rpymnnou 3aaaden;

— OpraHu3oBbIBaTh ydyeOHOE B3auUMOJEWCTBUME B rpymne (onpeAensaTh oOImue LenH,
pacrpeesaTh POy, 10TOBApUBATHCS APYT C APYTrOM U T. 11.);

— yCTpaHiATh B paMKax Jdajora paspblBBl B  KOMMYHHMKALlUM, OOYCIIOBJIEHHBIE
HEMOHUMaHHEM/HENPUATHEM CO CTOPOHBI COOECeHNKA 3aJauH, (POPMBI UM COJIEPKAHUS JTHAJIOTa.

2. YMeHue OCO3HaHHO UCIMOJIb30BaTh pEYEBbIE CpPEACTBA B COOTBETCTBMM C 3ajadeit
KOMMYHHUKAIIMM JJIs1 BBIPQKEHHUSI CBOMX YYBCTB, MBICICH M TOTPEOHOCTEW Uil TMJIAHUPOBAHUS U
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peryiasiliud CBOEH JCSATENBHOCTH; BJIAJEHUE YCTHOW M IHMCBMEHHOM pe4ybl0, MOHOJOTMYECKOU
KOHTEKCTHOU peubto. OOyJaronuiicst CMOXKeT:

®  OmpenesaTh 3a1a4y KOMMYHUKAIMKM U B COOTBETCTBUU C HEW OTOMPATh peueBble CPEACTBA;

e 0oTOMpaTh W HCIOJB30BATh PEUYEBHIC CPEACTBAa B MpOIecCe KOMMYHHUKAIMH C JIPYTHMH
JIOJIbMHU (JIMAJIOT B Tape, B MAJIOM TPyMIe U T. 11.);

® TPEACTaBIATh B YCTHOH WJIM TUCHBMEHHOW (opMe pa3BepHYTHI IUTaH COOCTBEHHOM
NESATENbHOCTH;

e  coOmonaTh HOPMBI IMyOJIMYHON PEeUH, PEriiaMeHT B MOHOJIOT€ M JUCKYCCHU B COOTBETCTBUH
C KOMMYHHUKAaTHBHOM 3aJa4ey;

e  BbICKa3bIBaThb U OOOCHOBBIBaTb MHEHHE (CY)KJIEHHE) W 3allpallliBaTh MHEHUE IapTHEpa B
paMKax quaora;

® [pPUHUMAaTh PELICHHUE B XOJI€ IMaJOora 1 COrjacoBbIBaTh €ro ¢ COOECeHUKOM;

®  CO3[aBaTh IHCbMEHHBIE «KIWIIMPOBAHHBIC» U OPUTMHAJIBHBIE TEKCTHI C HCIIOJIb30BAHMEM
HEO0OXOIMMBIX PEUYEBBIX CPE/CTB;

®  1CNOJb30BaTh BepOaJbHBIE CpeAcTBa (CpeAcTBa JIOTMYECKOW CBSI3UM) Ul BbIAETICHUS
CMBICIIOBBIX OJIOKOB CBOEr0 BBICTYIIJICHUS;

®  JCHOJIB30BaTh HeBepOasIbHbIE cpencTaa WIIN HarJIsAHbIe MaTepHabl,
MIOATOTOBJIEHHBIE/OTOOPAHHBIE MOJT PYKOBOJACTBOM YUHUTEIIS;

e  JleNaTh OLEHOYHBIM BBIBOJ O JOCTM)KEHHMM L€ KOMMYHHUKAIIMM HEMOCPEACTBEHHO MOCIE
3aBepUICHUS] KOMMYHHUKAaTUBHOTO KOHTaKTa 1 000CHOBBIBATH €T0.

3. ®dopmupoBaHHE U Pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH HCIIOJIb30BaHMs HH(OPMAIIHOHHO
KOMMYHHKAIIMOHHBIX TexHosorui (ganee — UKT). OOyuatomuiics cMoxkeT:

®  [[EJICHANPABJICHHO UCKaTh U MCIOJIb30BaTh MH(POPMALIMOHHBIE PECYPChI, HEOOXOAUMBIE AT
perieHust yueOHBIX U MTPaAKTUUYECKUX 3a71a4 ¢ momonisto cpeacts UKT;

e  BbIOMPATH, CTPOUTH U UCIOJIB30BATh JAEKBATHYIO MH()OPMALMOHHYIO MOJETb JJIs Iepeaadn
CBOMX MBICIEH CpEICTBAMH E€CTECTBEHHBIX M ()OPMAIBHBIX S3BIKOB B COOTBETCTBUHU C YCIOBHUAMHU
KOMMYHHKaIWH;

®  BHIEIATh HMH(DOPMAIMOHHBIA AaCHEKT 3aJaud, ONEpPUpPOBaTh JAaHHBIMHU, HCIOJIb30BaTh
MOJEIIb PELICHUS 3a1a4U;

® UCHOJb30BAaTh KOMIIBIOTEPHbIE TEXHOJIOTMM (BKJIIOYas BbIOOp aJEKBATHBIX 3ajaye
MHCTPYMEHTAJIBHBIX MPOTrPAMMHO-ANNAPATHBIX CPEACTB U CEPBUCOB) AJIS PELICHUs NH(OPMAILIMOHHBIX
U KOMMYHHUKAIIMOHHBIX Y4€OHBIX 3a/la4, B TOM YMCJIE: BbIUMCIIEHUE, HAIIMCAHUE ITUCEM, COUMHEHMUH,
JIOKJIa/10B, pedepaToB, CO3JaHUE NPE3eHTalUl U Jp.;

®  UCHOJb30BATh HHPOPMALUIO C YYETOM 3TUYECKUX U IIPABOBBIX HOPM;

e  Co0371aBaTh MHPOPMALMOHHBIE PECYPChl PA3HOTO TUIA U JUIS pa3HbIX ayAUTOpUil, cOOII0aTh
MH(GOPMALMOHHYIO TUTHEHY U NpaBWia MH(GOPMALMOHHON 0€3011aCHOCTH.

IIpenmeTHbIe pe3y/ibTATHI 0CBOEHHSI OCHOBHOM 00pa30BaTe/JbHOM NPOrPaMMbl OCHOBHOT'O
o0uero oopasoBanus 1o npeamery «MaremaTuka

Nzydenue npenmetHoit obnactu «MaTtematuka 1 UHQOpPMATHKa» JOHKHO O0ECIeUUTh:

OCO3HAHME 3HAYCHHMs] MaTeMaTUKW W HMHPOPMATUKH B TOBCEAHEBHOW JKH3HU UEIOBEKa,
(dbopMHpOBaHKE MIPEACTABICHHUHN O COIMANBHBIX, KyIbTYPHBIX U UCTOPHYECKHUX (PAKTOPAX CTAHOBICHUS
MaTeMaTH4eCKO HAyKH;

MMOHUMAaHKE POJIH HHPOPMAITMOHHBIX TIPOIECCOB B COBPEMEHHOM MHPE;

dbopMHUpOBaHHE TMPEACTaBICHUM O MaTeMaTHKe Kak dYacTh OOIIeYeNOBEYECKONW KYIbTYpHI,
YHUBEPCAIBHOM SI3bIKE€ HaYKH, MTO3BOJISIOIIEM OMUCHIBATh U U3y4aTh peajbHbIE MPOLECCHI U SIBICHUS.

B pesynpTare u3yuenus npeaMmeTHon obnmactu «MarteMatuka M MH(OpMAaTHKa» 00ydaromuecs
Pa3BUBAIOT JIOTHYECKOE M MATEMATUYECKOE MBIILIEHUE, MTOIYYat0T MPEACTABICHUE O MAaTEMATUYECKUX
MOJIENSIX; OBJIAJIEBAIOT MATEMATUYECKHUMHU PACCYKIEHUSMH; Yy4daTCs MPUMEHSITh MaTeMaTH4eCKUe
3HaHUSI TpPU PEUICHUH pa3JIMYHBIX 3a/ad U OLEHUBATh TOJYyYEHHbIE PE3YJAbTaThl; OBJAAEBAIOT



YMEHUSIMU pELICHUs Y4eOHBIX 3a7ay; pa3BUBAIOT MATEMATHYECKYI0 MHTYUIMIO; II0JIy4arOT
MIpeJICTaBICHUE 00 OCHOBHBIX MH()OPMAIIMOHHBIX MPOIIECCAX B PEATBHBIX CUTYAIIUSX.

[IpenMeTHbIe pe3ynbTaTHl HW3YYCHHS MPEAMETHOH obOmactu «MaremaTuka W HWH(pOpPMATHKA»
JIOJIKHBI OTPaXKaTh:

Maremaruka. Anreopa. ['eomerpus. Mudopmaruka:

1) popmMupoBaHue MPEICTABICHUA O MaTeMaTHKE KaK O METOJIC MO3HAHUS JCHCTBUTEILHOCTH,
MTO3BOJISIOIIEM OIMUCHIBATH U U3Y4aTh peajbHbIE MPOLIECCHI U SBICHUS:

OCO3HAHUE POJIU MaTEMaTUKH B pa3BuTuu Poccuu u mupa,

BO3MOKHOCTh MPUBECTH MPUMEPHI U3 OTEUECTBEHHOW M BCEMUPHON MCTOPUM MATEMATUUYECKUX
OTKPBITHH U UX aBTOPOB;

2) pa3BuTHE yMEHUH paboTaTh € Y4eOHbIM MaTEMaTHUYECKUM TEKCTOM (aHaJIM3UpPOBaTh,
W3BJIEKAaTh HEOOXOIMMYIO0 WH(OPMAIIKIO), TOUHO U TPAMOTHO BBIPa)KaTh CBOM MBICIIH C IPUMEHEHUEM
MaTeMaTH4YeCKOW TEPMUHOJOTUHM W  CHMBOJIUKH, TPOBOAWTH KJIAaCCHU(UKAIINU, JIOTHYECKUE
000CHOBaHMUSI, TOKA3aTEIbCTBA MATEMATHYECKUX YTBEPKICHUI:

OTIEPUPOBAHUE  TOHSTUSIMHU: MHOXXECTBO,  DJIEMEHT  MHOXECTBAa,  IOJMHOXKECTBO,
MPUHAJUISKHOCTh, HAXOXKJCHUE TIepeceueHus, OOBEIUHEHUsS TIOJMHOKECTBA B MPOCTEUIINX
CUTYaIUsIX;

pereHue CIOKETHBIX 3a/1a4 Pa3HbIX TUIIOB Ha BCE apu(METHUECKUE JIEHCTBHUS;

MPUMEHEHHE CIoco0a TONCKa pelIeHus 3a/1a4, B KOTOPOM PACCYKACHHE CTPOUTCS OT YCIOBUS
K TpeOOBaHUIO WK OT TPEOOBAHUS K YCIIOBHIO;

COCTaBJICHHE IUIAHA PEIICHUS 3a/Jayd, BBIJICJICHUE OTAllOB €€ peIICHUs, HWHTEPIpeTaIus
BBIYUCITUTENIBHBIX PE3yIbTATOB B 3a/1a4e, UCCIICIOBAHUE MTOTYYCHHOTO PEIICHUS 3a/1a4u;

HaxOJXKJICHWE TPOIEHTa OT YHCJIa, YUCIAa MO TPOIEHTY OT HEro, HAaXOXXJICHHs MPOIEHTHOTO
OTHOILLIEHUE JBYX YHCEJ, HAXOXKJICHHs IPOLEHTHOIO CHHMKEHHS WM MPOLEHTHOTO IOBBIIICHUS
BEJINYUHBI;

penieHue JOrH4ecKux 3aaay;

3) pa3BuTHE TPEACTAaBICHUM O UHWCIE€ M YHUCIOBBIX CHCTEMax OT HaTypalbHBIX [0
NEUCTBUTENBHBIX YHUCEN; OBJAJCHUE HABBIKAMU YCTHBIX, ITMCBMEHHBIX, WHCTPYMEHTAJIBHBIX
BBIYMCIICHUI:

OTIEpUPOBAHUE TIOHATUSAMHU: HATYpaJbHOE 4YHUCIO, IeJI0e 4YHUCIIO0, OOBIKHOBEHHAs JpoOb,
JecsiTuyHas ApoOb, CMEIIAHHOE YUCIIO, PAlMOHATIBHOE YHCIIO, HPPALMOHAIBHOE YUCIIO;

UCIIOJIb30BAHME CBOMCTBA YHCEN M 3aKOHOB apU(PMETUYECKUX OIepaluil ¢ YuciaMu Ipu
BBITIOJTHEHUH BBIYUCIICHUN;

KCIMOJIb30BAHUE TNPU3HAKOB ACIMMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJHEHUH BBIYUCICHUU U
pelIeHuu 3a/1a4;

BBITIOJTHEHUE OKPYTJICHUSI YUCEN B COOTBETCTBUU C IIPABUIIAMU;

CpPaBHEHHUE YHUCET;

OLICHMBAHUE 3HAUYECHMSI KBAIPATHOTO KOPHS U3 MOJIOKUTEJIBHOTO LIEJIOr0 YHUCIIa;

4) oBIaJeHUE CHUMBOJIHHBIM SI3BIKOM aireOpbl, MpUEeMaMH BBITIOJHEHUS TOXIECTBEHHBIX
peoO0pa3oBaHUll BBIPAKEHUH, pPEIICHHS YpaBHEHHWI, CHCTEM YypaBHEHUH, HEPABEHCTB M CHCTEM
HEPAaBEHCTB; YMEHHS MOJICIMPOBATh peallbHble CHUTYyallud Ha S3bIKE anreOpbl, HCCIeI0BaTh
MOCTPOCHHBIE MOJENN C HCIOJIb30BaHWEM ammapaTa anreOpbl, HHTePIPEeTUPOBATh MOTy4EHHBIH
pe3ynbTar:

BBITIOJIHEHHE HECIOKHBIX NIPeoOpa3oBaHUM A7 BBIUMCICHUS 3HAUEHUN YHCIIOBBIX BBIPAKEHUH,
COJIEpXAaIIUX CTEIEHU C HaTypaJIbHbIM NOKA3aTelIeM, CTEIIEHU C LEIbIM OTPHUILIATENIbHBIM [TOKA3aTENIEM;

BBITIOJTHEHHE HECIOKHBIX MPeoOpa3oBaHUM 1ETbIX, APOOHO pAlMOHANBHBIX BBIPAKEHUN U
BBIPOKEHUN C KBagpaTHBIMU KOPHSMHU; PACKpbIBaTh CKOOKH, MPUBOAHUTH MOJOOHBIE CJaraeMbie,
MCI0JIb30BaTh (DOPMYIIBI COKPAIIIEHHOTO YMHOKCHHUS,

pelieHue JUHEHWHBIX M KBaJpaTHBIX YPaBHEHUW M HEPABEHCTB, YPAaBHEHUNW M HEPABEHCTB
CBOJSIIUXCA K JUHEHHBIM WM KBaJpaTHBIM, CHCTEM YpaBHEHHH W HEPaBEHCTB, N300pakeHue
pelieHui HEpaBEHCTB U UX CUCTEM Ha YHUCIOBOM MPSIMOM;
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5) oBnazeHwe CHCTEMOW (YHKIMOHAIBHBIX TIOHATUH, pa3BUTHE YMEHHS HCIOJIb30BaTh
(GyHKIMOHATBHO-TpapHUECKUE TPEACTABICHUS IS PELICHUS Pa3InYHBIX MAaTeMAaTHYECKHX 3aj1a4, s
OIIMCAHUs U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEH:

OIIpElEIEHUE TT0JI0KEHUS TOUKH I10 €€ KOOpAUHATaM, KOOPAUHATHI TOYKHU I10 €€ MOJIOKEHUIO Ha
IIJIOCKOCTH;

HAXOXJeHHE MO TpaduKy 3HaYeHUH (YHKUIUHU, 00JACTH OIpeNesIeHUsl, MHOKECTBA 3HAYCHHH,
HyJel (YHKIWH, TPOMEKYTKOB 3HAKOIMOCTOSIHCTBA, MPOMEXKYTKOB BO3pAacCTaHHUsS M YOBIBaHUS,
HanOOJIBIIETO U HANMEHBIIETO 3HAUCHUSI (PYHKIINU;

nocTpoeHne rpaduka JHHEHHON U KBapaTHIHOW (YHKITHIA;

omnepupoBaHne Ha 0a30BOM YpPOBHE IOHSATUSMU: IOCJIEI0OBATENbHOCTh, apU(pMeTHUECcKast
IIPOrpeccusi, FEOMETPUYECKast POTPECCus;

WCI0JIb30BAHNE CBOMCTB JIMHEMHON M KBaJIpaTWUYHOW (PYyHKIUI U UX IpadUKOB MpH pelIeHUuU
3a/1a4 U3 IpYyrux yuyeOHbIX MIPEIMETOB;

6) oBiazeHUE TE€OMETPUYECKUM SI3BIKOM; PAa3BUTHE YMEHHS HCIOJB30BaTh €ro i ONMUCAHUS
MIPEIMETOB OKPYKAIOIIET0 MHUPA; pa3BUTHE MPOCTPAHCTBEHHBIX IMPEACTaBICHHUM, M300pa3uTEIbHbBIX
YMEHUM, HABBIKOB N'€OMETPUYECKUX ITOCTPOCHUM:

ONEpUpOBAaHUE TOHATUAMU: (UTYypa, TOUYKa, OTPE30K, MpsAMas, Jyd, JOMaHas, Yrodi,
MHOT'OYTOJIbHHUK, TPEYTOJIbBHUK M YETBIPEXYTOJIbHUK, IPAMOYTOJIBHUK U KBAJIpaT, OKPYKHOCTb U KpYT,
MPSIMOYTOJIBHBIN MapajuieNenunes, Kyo, map; n3o0paxeHue n3ydaemMbix GUryp OT pykd U ¢ MOMOIIBIO
JIMHEWKU U [UPKYJIS;

BBITTOJTHEHUE M3MEPEHHUsI JIJIMH, PACCTOSHHUM, BEJIMYUH YIJIOB C MOMOIIBK) MHCTPYMEHTOB IS
W3MEPEHUH JIJIUH U YIJIOB;

7) ¢opMHupoBaHHME CHCTEMATHYECKHMX 3HAHWW O IIOCKMX (UTypax W HX CBOWCTBAX,
MPEACTAaBICHUM O TPOCTEUININX IIPOCTPAHCTBEHHBIX TENaX; Pa3BUTHE YMEHUH MOJCIUPOBAHUS
pEaIbHBIX CUTYyallMd Ha S3bIKE T€OMETPHUM, MCCIENOBAHUSA ITOCTPOCHHON MOJEIN C HUCIOJIB30BAHUEM
reOMETPUYECKUX MOHATUI U TeopeM, ammnapara ajareOpsl, peIeHHs] TEOMETPHUECKUX U MPAKTHYECKUX
3a1a4:

OlepupoBaHWE Ha 0a30BOM YpPOBHE IOHATUSAMH: pPaBEHCTBO (UIryp, MNapauIeNbHOCTh U
NEPIEHIUKYIIIPHOCTD MPSMBIX, YTJIbI MEXKIY NPSMBIMU, IEPICHANKYIIAP, HAKIOHHAS, IIPOCKIUS;

IIPOBEJICHUE J1I0KA3aTEIbCTB B TEOMETPUH;

olnepupoBaHue Ha 0a30BOM YPOBHE IOHATUSAMM: BEKTOP, CyMMa BEKTOPOB, IPOM3BEICHUE
BEKTOpa Ha YUCJIO, KOOPAUHATHI Ha INIOCKOCTH;

peleHre 3a7a4 Ha HaxoXJEeHHE MeOMETPUYECKMX BEJIIMYMH (UIMHA M PAcCTOSIHME, BEIMYMHA
yria, IIoajb) no o0pas3laM Win aaropuTMam;

8) oBylazieHHe MPOCTEHUIIMMHU CIIOCOOAMU IPEJCTABICHUS U aHAJIW3a CTaTUCTUYECKUX JaHHBIX;
¢dbopMupoBaHHE MPEICTABICHUA O CTAaTUCTMYECKUX 3aKOHOMEPHOCTAX B pEaJbHOM MHpPE U O
pasUYHBIX CHOCO0aX MX H3YYEHMs, O MPOCTEHIIMX BEPOATHOCTHBIX MOJIEINAX; PA3BUTHE YMEHUH
U3BJIeKaTh MH(OpPMAIMIO, MPEICTaBICHHYI0 B TaOIMIaX, Ha JuarpaMmax, rpadukax, OnHuChIBaTb U
aHAJIM3UPOBAaTh MACCUBBl UYHCJIOBBIX [JAHHBIX C IOMOLIBIO MOAXOJALIUX CTATUCTHYECKHUX
XapaKTEPUCTHUK, HCIOJIb30BATh IIOHUMAHUE BEPOATHOCTHBIX CBOMCTB OKPY)KAIOIIMX SIBICHUM IpU
IIPUHATUY PEILIECHU:

(dbopMupoBaHHE MPEJICTABIECHHUS O CTATUCTUYECKUX XapaKTEePUCTHKAX, BEPOSATHOCTH CIIy4ailHOro
COOBITHS,

peleHre MpocTeNINX KOMOMHATOPHBIX 3a/1a4;

OIpeieIeHue OCHOBHBIX CTATUCTUYECKUX XapaKTEPUCTHK YUCIOBBIX HAOOPOB;

OILICHUBAHHE U BBIYMCIICHUE BEPOSITHOCTU COOBITHS B MPOCTEHUIINX CITydasiX;

HAJINYME TPEJCTABIEHUS] O POJIM MPAKTUYECKH JTOCTOBEPHBIX M MAJIOBEPOSITHBIX COOBITHH, O
POJIH 3aKOHA OOJIBIINX YHCET B MACCOBBIX SIBJICHUSAX;

YMEHUE CpPaBHUBATh OCHOBHBIE CTATUCTHUYECKUE XapPAKTEPUCTUKH, IIOJy4YEHHBIE B IIpoLEcCe
pelieHus NpUKIaAHON 3a1a4d, U3Y4CHHS PEAIBHOTO SBJICHHUS;

9) pa3BuTHE yMEHHUI NPUMEHATh U3yUEHHbIE TIOHATHS, PE3YIbTaThl, METOAbI JJIsl PELICHUS 3a71a4
MPAKTUYECKOTO XapakTepa U 33/1a4 U3 CMEXHbIX JTUCIMIUIMH C UCIOJIb30BaHUEM IPU HEOOXOAUMOCTH
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CIPaBOYHBIX MaTEPHUAJIOB, KOMIIBIOTEPA, MOJIb30BAaTHCS OLEHKOM M NPUKUIKON IMPH MPAKTHUYECKUX
pacuerax:

pacro3HaBaHHE BEPHBIX U HEBEPHBIX BbICKa3bIBaHMIA;

OLICHMBAHME PE3YIbTATOB BHIYMCIECHUN MPU PELICHUH NTPAKTUYECKUX 3a/]a4;

BBIIIOJIHEHUE CPABHEHUS YHUCEN B PEAJIbHBIX CUTYalIUX;

HCI0JIb30BAHNE YHMCIJIOBBIX BBIPAXKEHUM MPHU PELICHUH MPAKTUUYECKUX 3aJad U 3a/1ad U3 APYTrUux
Y4eOHBIX TIPEAMETOB;

peleHne MPaKTHYECKHX 33/1a4 ¢ IPUMEHEHHEM TPOCTEHITNX CBOWCTB HUTYD;

BBIIIOJIHEHUE IIPOCTEHIINX OCTPOCHUN U U3MEPEHUN Ha MECTHOCTH, HEOOXOAUMBIX B pEaIbHOMN
KU3HU;

10) dopmupoBanue wuHGOPMAIMOHHONW H ANTOPUTMHUYECKOW KYyJIBTYPHI; (OPMHUpPOBAHHE
MIPEJICTaBICHHS] O KOMIIbIOTEpE KaK YHHUBEPCAJIbHOM YCTpPOWCTBE 00pabOTKH MH(OpPMALMK; pa3BUTHE
OCHOBHBIX HAaBBIKOB M YMEHUI HCIOJIb30BAHUS KOMIIBIOTEPHBIX YCTPOIICTB;

11) dopmupoBanue npeacTaBieHUs OO0 OCHOBHBIX H3y4aeMbIX MOHATHIX: HHGpopMalus,
QJIITOPUTM, MOJIEJIb - U UX CBOWCTBAX;

12) pa3BuTHE QITOPUTMHYECKOTO MBILUIEHHS, HEOOXOAUMOIro s HpodecCHOHANbHON
NEeSITEIbHOCTH B COBPEMEHHOM OOIIECTBE; Pa3BUTHE YMEHHUIH COCTaBUTh W 3alMcaTh alTOPUTM IS
KOHKPETHOTO HCIOJIHUTENS; (OpMUpOBAaHHWE 3HAHUH 00 aNrOPUTMUYECKUX KOHCTPYKLMSIX,
JIOTUYECKUX 3HAUEHUSAX M OINEepalusX; 3HAKOMCTBO C OJIHUM U3 S3BIKOB MPOTPAMMHPOBAHUS U
OCHOBHBIMH AJITOPUTMUYECKUMH CTPYKTYPaMH - JINHEWHOM, YCIOBHOMN U [IMKINYECKOM;

13) dopmupoBanue ymeHui GopManu3zaluu M CTPYKTYpUPOBAHUS HHGPOpPMAIUU, YMEHHUS
BBIOMpATh CMOCOO MpEeACTaBIEHUS JAHHBIX B COOTBETCTBUM C IMOCTaBJIEHHOM 3agayeil - TaOJHIIbI,
CXeMbl, TpadukH, aUarpamMmbl, C HCIOJb30BAaHUEM COOTBETCTBYIOIIMX MPOTPAMMHBIX CpEACTB
00pabOTKH JTaHHBIX;

14) dbopMmupoBaHHE HABBHIKOB M YMEHHUH O€30MacHOTO M IEJIECO00pa3HOTO TOBEACHUS TPHU
paboTe ¢ KOMIBIOTEPHBIMM IIporpaMMamMu M B VIHTepHeTe, yMeHHUs COOMIOATh HOPMBI
MHGOPMALIMOHHOM 3TUKU U IIPaBa;

15) muist crenbIx U cabOBUASIMINX 0OYUAFOIIINXCS:

BJIaJICHHE NpPaBUJIAMU 3alMCH MaTeMaTHYeCKHMX (OpMyNl M CHEIHUAIbHBIX 3HAKOB pelibe(HO-
TOYEYHOU cucTeMbl 0003HaueHui JI. bpaiins;

BJIQJICHUE TaKTUJIBHO-OCA3ATEIBbHBIM CIOCOOOM O0O0CIEe0BaHMs M BOCHPHSTUS pelibeHbIX
M300pakeHUH PeIMETOB, KOHTYPHBIX U300paXCHUH reOMETPUUECKUX GUTyp U T.I1.;

YMEHHUE 4YuTaTh peibedHble IpaduKu 3JIEMEHTapHBbIX (PYHKIMH Ha KOOPAMHATHOW IUIOCKOCTH,
IIPUMEHSATH CIIELHATIbHbIE IPUCIIOCOOICHUS Ul PENbeHOTO YepUEeHNUS;

BJIaJICHHE OCHOBHBIM (DYHKLIIMOHAJIOM MPOrpaMMbl HEBU3YaJIbHOTO JIOCTyNa K MHGOpMAlUU Ha
skpane I1K, ymeHue ucnosp3oBaTh NepcoHaNbHbIE TH(PIOTEXHUYECKHUE CPEJCTBA WH(OPMAIIMOHHO-
KOMMYHHUKAIIMOHHOI'O JOCTYIIa CJIENBIMUA 00y4aroIUMUCS;

16) s oOydaronuxcsi ¢ HapyIIEHUSIMU OLIOPHO-ABUraTEIbHOIO arnmapara:

BIIQJICHUE CIIELUAIbHBIMU KOMIIBIOTEPHBIMU CPEACTBAMM IPEICTABICHUSA U aHAIW3a JaHHBIX U
YMEHHE HCII0JIb30BATh NIEPCOHAIBHBIE CPEICTBA IOCTYIA C Y4ETOM JBUTATEIbHBIX, PEYEIBUTATEIIBHBIX
U CEHCOPHBIX HApYLICHUI;

YMEHHE HCII0JIb30BaTh IEPCOHANIBHBIE CPEACTBA TOCTYIA.

BLIHyCKHI/IK MOJIyIMUT BO3MOKHOCTb

BbInycKHHUK HAy4YuTCS
HAYYMThCH

5 — 6 ki1accenl

. OnepupoBaTh Ha 63.30BOM YpOBHE JIeMEeHThI TCOPHH MHOXKECTB n
(pacrmo3HaBaTh KOHKPETHBIE TPUMEPHI OOIIMX | MATEMATHYECKOH JIOTHKH

HOHSITUH 10 XapaKTEepPHBIM MIpU3HaKaM, ® onepupoeamsvb HNOHAMUAMU (3HaTB ONPCACIICHUC
BBEIIOJIHATL  JEWCTBUSA B COOTBETCTBHU C | HOHATHUA, YMETH IIOSICHATH €r0 CMBICI, YMETHb
OIpeNeIcHUEM U HpOCTCﬁU.[HMH cBoHcTBaMu | HCIIOJIB30BATh IIOHATHE M €ro CBOMCTBA npu

TIOHATHI, KOHKPETU3UPOBATH TIPUMEPaMK oOmIie | TPOBEICHUH  PACCYXICHHWH,  JI0Ka3aTelbCTB,
PEIICHHUN 3a/1a4). MHOMCECHB0, XapaKmepucmuKu
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MOHATHSA) TOHATUAMH: MHOXECTBO, DJJEMEHT | MHOMCECmMEda, JJeMeHm MHO}CeCmed, Hnycmoe,
MHO’KECTBA, MOJAMHOXKECTBO, IPUHAJICKHOCTD; KOHewHOoe u beckoneunoe MHOICECMBO,
*337]aBaTh ~MHOXKECTBA  IEPEUUCICHUEM  UX | HOOMHONCECMBO, NPUHAOTIEHCHOCb,
3JIEMCHTOB; * onpeoenamv  NPUHAONEHCHOCMb  dlleMeHmd
* HAXOJIUTh MEPECEUCHHUE, 00BEMHCHUE, | MHOJCECMBY, 00bEOUHEHUI0 U  NepeceyeHurO
IMOJIMHOKECTBO B IMTPOCTEHIINX CUTYALUSAX; MHOICECMB,; 3A0AB8AMb MHONCECMBO C NOMOUILIO
* pacro3HaBaTh JIOTHYCCKHU HEKOPPEKTHBIE | nepeyucieHus 31eMeHmos, C108eCH020 ONUCAHUS,
BBICKA3bIBAHUS * pacno3nagams  J102UYeCcKU HeKOppeKmHuule
BbICKA3bIBAHUS,
* CIMpOUmMdb YenouKu YMO3AKIIOUEHULl HA OCHOBE
UCNONIb3068AHUSI NPABUJL IOCUKU
Yucaa
* OnepupoBaTh Ha 0Aa30BOM YpPOBHE TOHSTHUSAMHU: | ® ONEpPUpoO8amv NOHSAMUAMU. HamypanvHoe
HaTypajabHOE YHCIIO, 1eaoe YUCIIO, | YUCTIO, MHOMCECMB0 HAMYPATbHLIX Yucel, yenoe
OOBIKHOBEHHasi  JApoOb, JecCATUYHAS  JPOOb, | YUCLO, MHOHNCECMBO YeNblX HUcel, 0ObIKHOBEHHAS

CMELIaHHOE YHCJII0, PAlMOHAIBHOE YUCIIO;

* UCNOJIb30BaTh CBOMCTBA 4MCEI W IpaBuia
JNEUCTBUM C palMOHAIBHBIMM YHCIAMH IIpU
BBITIOJIHEHUH BBIYMCIICHUH;

* UCIIOJIb30BaTh MPHU3HAKU JIETMMOCTH Ha 2, 5, 3,
9, 10 mpu BBINOJHEHNH BBIYMCICHUN U PEIICHUU
HECJIOKHBIX 337a4;

* BBIMIOJIHATH OKPYIJIEHHE PAllMOHAJIbHBIX YHCET B
COOTBETCTBUU C IIPAaBUIIAMH;

* CPaBHUBATb PALlMOHAJIBHBIEC YUCIIA;

* OLICHMBATh  PE3yJbTaThl  BBIYUCICHUN
PEILICHNN IPAKTUYECKUX 3a/1a4;

* BBIIIOJIHATh CPAaBHEHHWE YHCEN B PEaAlIbHBIX
CUTYalUsX;

* COCTaBJISITb ~ YHCJIOBBIE  BBIPAKEHUS  IIPH
PEILICHNN TPAKTUYECKUX 3aJa4 U 3a1a4 U3 JPYTrux
yueOHBIX IIPEAMETOB

npu

0pobb, Odecamuynas Opobb, CMEWAHHOe YUCTO,

payuoraibHoe yucio, MHOIHCECNBO
PayUORAIbHbIX yucei, ceomempudecKka
unmepnpemayusl HamypalbHblX, yenovlx,
PAUYUOHANIbHBIX,

* NOHUMAMb U OOBACHAMb CMbIC NO3UYUOHHOU
3anucu HamMypaibHO20 YUCIA,
* BLINONHAMb  BLIYUCTIEHUS,
UCNOb308AHUEM npuemos
8bIUUCIEHUL, 000CHOBbIBAMD
BbINOJHEHUS OeUCEUlL;

* UCNOAB306aMb NPUSHAKU Oeaumocmu Ha 2, 4, 8,
5, 3,6 9 10 11, cymmol u npouszsedeHus yucen
npu 8bINOJIHEHUU BLIYUCTEHUL U peuleHUul 3a0ad,
000CHOBLIBAMb NPUSHAKU OETUMOCTIU;

* BbINOJHAMb OKpY2leHUe PAYUOHATbHBIX YUCET C
3A0AHHOU MOYHOCMbIO,

* Ynopsaoouusams YUClId, 3ANUCAHHbIE 8 BUOe
0ObIKHOBEHHBIX U OeCAMUUHBIX Opobell,

* naxooums HOJ/[ u HOK uucen u ucnonvzosams
Ux npu peweHuu 3a0a4;

* onepupogamsv ~ NOHAMUEM  MOOYIb  HUCIA,
2eoMempudeckas uHmepnpemayus Mooy Yucia;
* NPUMEHAMD npasuia NPUOTIUNCEHHBIX
BLIUUCICHUL NPU PeULeHUU NPAKMUYEeCKUX 3a0ay U
peuleHuly 3a0ay Opy2ux yueOHvlx npeomemos;

* BLINOIHAMb cpasHenue pe3yibmamos
BLIYUCTEHUL NPU pPeleHUU NPAKMUYecKux 3a0au,
8 MOM HUCTe NPUOTIUNCEHHBIX GbIUUCTICHU,

* cocmaenamv  HUCLOBble  BLIPANCEHUS U
OoyeHuBamMv  UX  3HAYEeHUs  Npu  peuleHuu
APAKMUYECKUX 3a0ay U 3a0a4 U3z opy2ux y4eOHvlx
npeomemos

6 mom vucie ¢
PaAyUOHAIbHbLX
anieopummol

YpaBHeHHUS U HEPABEHCTBA

® onepuposamao NOHAMUAMU.
uucioeoe paeeHcmeo, YpAaeHeHuUe,

pagencmeo,
KOpEeHb
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CrarucTuka u TEOPpUA BGPOHTHOCTeﬁ

* TPEACTABIATH JIaHHBIE B BHUAC TAOJHII,
Jarpamm,
* yuTaTh WHPOPMAIIUIO, NPEICTABICHHYIO B BHUJIC

TaOJHIIBI, THArPAMMBI

VpasHenus,  peuieHue  YpaeHeHus,  YUci080e
HEepPageHcmeo

* onepupoeamv  NOHAMUAMU: CMOaOYamvlie U
Kpyeosvie — Ouacpammvl,  mabauybl  OAHHLIX,

cpednee apugpmemuyeckoe,

* u3BNEKAMb, UHGOpMaAYUIO, NPEOCMABIEHHYIO 8
maoauyax, Ha OUAZPamMmax;

* cocmaenams madauYysl, CMpoums OUAZPAMMbl
Ha OCHOBe OaHHbIX

* u3BNIEKAMD, uUHmMepnpemuposams u
npeobpazosvleamy unghopmayuro,
npeoCcmasieHHyo 8 mabauyax u Ha Ouazpammax,
ompaxcarwyro ceoucmea U XapakmepucmuKu
PeanbHbIX NPOYECcos U s81IeHUl

TekcToBBIE 322491

* pemaTh HECJOXKHbBIE CIOKETHBIE 33aJaull Pa3HbIX
TUTIOB Ha BCE apu(MeTHIecKue IeHCTBHS;

* CTPOUTH MOJIENIb YCJIOBHUS 3ajadu (B BHJE
Ta0JIMLbI, CXEMbI, PUCYHKa), B KOTOpPOH JaHbI
3HAYCHUsI JIByX U3 TPEX B3aMMOCBS3aHHBIX
BEJIMYMH, C IIeJIbIO MOUCKA PEeUICHHs 33/1a4H;

* OCYUIECTBJIATDH CIIOCOO MOUCKA PELIECHUS 3a]auH,
B KOTOPOM PAaCCYXJECHHE CTPOUTCS OT YCIOBHS K
TpeOOBAHUIO UK OT TPEOOBAHUS K YCIOBHUIO;

* COCTaBJIATH IUIAH PELICHUS 3a1a4H;

* BBIJIEJISITH JTAIlbl PELLICHUS 3aJa4u;

* HHTEPIPETUPOBATD BBIUUCIIUTEJIbHBIE
pe3yabTaThl B 3a/a4e, UCCIEN0BaTh MOJIy4YECHHOE
peleHue 3a/1auu;

* 3HaTh pa3jMyue CKOPOCTEH OOBEKTa B CTOAYEH
BOJIE, IPOTUB TEUEHUsI U TI0 TEUYCHUIO PEKH;

* pelaTh 3a/Ja4d Ha HAXOXJIEHUE YacTH 4Yucia U
qucia [0 ero 4acT;

* pelaTh 3a/a4d pa3HbIX TUIIOB (Ha paloTy, Ha
NOKYIIKM, Ha JBW)KEHHUE), CBS3BIBAIOIIUX TpPHU

BEJIMYMHBI, BBIACIATH OTH  BEJIWYMHBI U
OTHOILICHUS MEXIYy HUMY;

* HAXOJUTh IMPOLEHT OT 4YHCJA, YHCIO IO
IIPOLEHTY OT HEro, HaxOOUTh IPOLIEHTHOE
OTHOIIICHHE JABYX 4YMCEJ, HaXOJUTh IPOLIEHTHOE
CHIOKEHHME  WJIM  IMPOLEHTHOE  IOBBIIICHUE
BEJINYUHBI;

e pelmiaTb  HECJIOXKHBIE  JIOTUYECKHE  3a1aud
METOJIOM PaCCyKICHUH;

* BBIJIBUI'aTh TUIIOTE3BI 0 BO3MOYKHBIX

IIPENENbHBIX 3HAYEHUSIX HCKOMBIX BEIUYHMH B
3a1ade (AenaTh NPUKHUIIKY)

¢ pewanb npocmbvle U CHOIHCHbLE 3a0ayqu pAa3Hblx

munos, a makdyce  3a0a4u  NOBLIUEHHOU
mpyoHocmu,

* UCNONBL308AMb PA3HLIE KpamKue 3anuci Kak
MoOenu  MeKCmo8  CIAOJNCHbIX  3a0ay  Ons

NOCMPOeHUsl NOUCKOBOU CXeMbl U peulenus 3a0ay,
* 3HAMb U NpuUMeHsmb 004 cnocoba Noucka
peutenus 3a0ay (om mpebo8anus K YCiosuro u om
VCa08Usl K mpebo8anuio);

* MOOENUPOBaAmMb  PAcCyHCOeHUs: npu
PpeweHus 3a0ay ¢ NOMoOwbio epagh-cxemvi,
* gblOCSIMb  dMANbL  peuwleHuss  3a0a4u U
cooepaicanue Kaxcoo2o amanda;

* UHMEPNPEemupo8ams BLIUUCIUMENbHBLE
pe3yaibmamsl 8 3a0aye, Uccied08ams NOJIY4YEeHHOe
peuieHue 3a0avu;

* AHATUBUPOBATDL — BCEBOZMOICHBIE — CUMYAYUU
B3AUMHO20 PACHONONCEHUsL 08YX 00BEKmos u
UBMEHEeHUe UX Xapakmepucmux npu co8MeCcmHOM
08UdICEHUU (CKOPOCMb, 8peMs, paccmosiHue) npu
peuteHuu 3a0ay Ha 08UICeHUe 08)YX 00bEKMO8 KaK

noucke

6 OOHOM, mak u 6 npomuBonoOJ0HCHbBIX
HAanpaeierHusdx,

* UCCe008aMb  BCEEO3MOINCHBIE cumyayuu  npu
peuteHuu 3a0ay HA osuoicerue no peke,

paccmampusams pasmubie CUCIeMbl OMCYema,
* peuiams pazHOOOPA3zHble 3a0aul «HA 4acmuy,

* pewams u 060CHOBLIEAMb C80€ PelleHle 3a0ay
(8blOCnsIMb  MAMEMAmMu4ecKylo  OCHO8Y)  Ha
HAxXoJIcoenue Yacmuy Yucia u Yucia no e2o 4acmu
HA OCHOBE KOHKPEMHO20 CMbILCAA OPOOU;

* ocoznasamv U OOBLACHAMb  UOCHMUYHOCb
3a0a4  PA3HLIX MUNO8,  CEA3LIGANOWUX — MPU
genuuunbl  (Ha pabomy, Ha NOKYAKU, HA
08udiceHUe);  8blOeNAMb MU BEIUYUHbL U

14




OMHOWIEHUST MeHCOY HUMU, NPUMEHAMb UX npu
peweHuu 3a0ay, KOHCMpyupoeams coOCmMeEeHHbie
3a0auu YKa3aHHblX MUunos,;

* gblOeAMb npu peuieHuu 3a0au
Xapakmepucmurku paccmampusaemou 6 3aoaue
cumyayuu, OmMIUYHbIE OM pPeanbHblX (Mme, om
KOMOPBIX AOCMpazuposaniucy), KOHCMpyuposamas

HoOé6ble cumyayuu c yuwemom amux
xapakmepucmuk, 6 dacmrocmu, npu peuleHuu
3a0ay Ha KOHYeHmpayuu, yuumbsleaniob

NJIOMHOCMb 8eUecmad;

* pewiamsv U KOHCMPYUPOBAMb 3A0ayU HA OCHOBE
PACCMOMPEHUsT pealbHblX CUMYayuli, 8 KOMOopbixX
He  mpebyemcs  MOYHBIL  GLIYUCTUMENbHDIL
pe3yiemam,

s pewiamsv 3a0a4u HA OBUdICEHUE NO pekKe,
paccmampusas pasnvle CUCmeMbl omciema

Harasignasi reomerpust

I'eomeTpuyeckue purypbl

* OIIEPUPOBaATh Ha 0a30BOM YPOBHE TOHSTHSIMH:
¢durypa, Touka, OTpPE30K, MpsMas, Jyd, JIOMaHas,
yTroJI, MHOTOYTOJIbHUK, TPEYTOJIBHHUK u
YEeTHIPEXYrOJIbHUK, TMPSIMOYIOJbHUK M KBajpar,
OKPY>KHOCTh u KpYT, PSIMOYTOJIbHBIN
nmapajienenumnen, kyo, 1map.  M3o0paxats
u3ydyaeMble GUTYpbl OT PYKM M C IOMOIIBIO
JIMHEHKU U IIUPKYIIS;

* pemath MpakTHYEeCKHE 3a/layd ¢ NMPUMEHEHHEM
MPOCTEHIINX CBOKUCTB (pHUTyp

. u3zeneKamo, UHmMepnpemupo8ams u
npeobpa3zoevI8amy unghopmayuro 0
2eoMempuyeckux Queypax, npeocmasienHyro Ha
yepmesncax;

* uz0bpadcams uzyuaemvle Queypvl om pyKu u ¢
NOMOWbIO KOMNBIOMEPHBIX UHCIMPYMEHMOB

I/I3MepeHI/lﬂ U BBIYUCJICHUSA

* BBIIIOJIHATH ~U3MEPEHHE JUIMH, PACCTOSIHHIA,
BEJIMYMH YIJIOB, C MOMOMIbIO MHCTPYMEHTOB IS
W3MepeHu UTNH U yIJIOB;

* BBIYHMCIIATH IUIOMIA/IU IPSIMOYTOJIbHUKOB;

¢ BBIYHCIIATE pacCCTOsIHHUA Ha MECTHOCTH B
CTaHAAPTHBIX CUTYyalluiX, Ijiomaaun
IpsAMOYT'OJIbHUKOB,

¢ BBIIIOJIHATD HpOCTGfIH.IPIC IOCTPOCHUA n

U3MCPCHUA Ha MCCTHOCTH, H606X0,Z[I/IMLIC B

pEATBHOM KU3HU

* GLINOIHAMb UBMepeHUe ONUH, PACCMOSHULL
BEIUHUH Y2]l08, C NOMOWbIO UHCMPYMEHMO8 OJisl
usmepenuil OIUH U yenos;

* BLIYUCAAMb niowaou
K8a0pamos, 0bvembl
napannenenuneoos, Kyoos,
* GLIYUCTAMb PACCMOSIHUSL  HA  MeCMHOCMU 8
CMAHOAPMHBIX CUMYAYUAX, NIOUAOU YYACIKO
NPAMOY20IbHOU PopMbl, 00BEMBL KOMHAM,

* GLINOJIHAMbG — NPOCMeENuUue  NOCMPOCHUS.
MeCcmHOCmU, He0OX0OUMbLE 8 PEANbHOU HCUSHU,

npAMOY20JIbHUKOS,
npAMOYy20jlbHblX

HA

® oyeHueamv  pasmepsvl  pedalbHblX 00vexmos
OKpyofcarouje2o mupa

HcTopust MaTeMaTHKH

* OIKUCHIBATH OTJEIIbHBIE BBIJIAIOIINECS | *  Xapakmepuzoeamv  6KIAO  6blOAIOWUXCS

pe3ynbTaTel, IOJY4YEHHBIE B XOJE pPa3BUTHUA
MAaTE€MAaTUKHU KaK HAyKH;

* 3HaTh IPUMEPHI MATEMaTHYECKUX OTKPBITUH U
UX aBTOPOB, B CBSI3M C OTEYECTBEHHOU U
BCEMUPHOU UCTOPUEH

Mamemamuxo8 6 pazeumue Mamemamurky U UHblx
HAYYHbIX 0Oaacmell

7 — 9 kjaaccenl
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9J1eMeHTBI TCOPUN MHOYKECTB H MaTeMaTH4ecKoil JOruKn

* OIIepupoBaTh Ha 0a30BOM YpPOBHE MOHSATHSIMH:
MHO>K€ECTBO, JJIEMEHT MHO’KECTBA,
IIOJAMHOYKECTBO, IIPUHAJIEKHOCTB;
*33/laBaTh ~MHOJXKECTBA  IE€PEUUCICHUEM
3JIEMEHTOB;

* HaXOJIUTh nepeceyeHue, 00BbeMHEHHUE,
MIOJAMHO>KECTBO B IIPOCTEUIINX CUTYaLlUsX;

* olepupoBaTh Ha 0a30BOM YPOBHE HOHSTHUSIMU:
OTIpeJIeNICHuE, aKcuoma, TeopeMa,
JI0Ka3aTeNIbCTBO;

* PUBOJIUTH TPUMEPHI U KOHTPIPUMEPHI
MOATBEP)K/IEHUSI CBOMX BbICKa3bIBAaHUII;

* HCIIOJIb30BaTh rpauueckoe IMpeCcTaBICHHE
MHO>KECTB Il OTIMCAHUS PEAJbHBIX MPOLIECCOB U
SIBJIGHUH, TIPU PEIICHUHU 3a1ad JIPYIHX y4eOHbBIX
MIpeIMETOB

nux

ittt

* onepuposamv nouamusAMu (3HaTb ONPEIEIICHUE
MOHSTUSA, YMETh MOSICHATH €ro CMBICI, YMETb
UCIIOJIb30BaTh IMIOHSATHE W €ro CBOWCTBA IMpHU
IPOBEJICHUN  pACCY)KJIEHUHM,  JI0Ka3aTeJbCTB,
pelICHUU  3aja4);  onpedeieHue,  meopemd,
axkcuoma, MHOJHCECMB0, Xapaxkmepucmuxu
MHOJICECM8A, INEeMEHM MHOJCecCmed, nycmoe,
KOHeuHoe U beckoHeuHoe — MHOMCEecmeo,
NOOMHOINCECMBO, NPUHAOTIEHCHOCMb, BKIIOYEHUE,
DPABEHCMBO MHOMCECS;

* uzobpaxcamv  MHOMCECM8A U  OMHOUIEHUE
MHOXHCECE C NOMOWbIO KpY208 Jilnepa;

° onpedeﬂ;zmb I’lpuHCl()JZ@JfCHOcmb ajlemenma
MHOJHICECMEB)), 00beOUHeHUI0 U nepecedyeHuro
MHOIHCEeCme,

* 3a0a6ambv MHOIHCECNBO C NnOMOUbIO

nepeducieHusl dJ1emennios, Cl106€CH0c0 ONUCAHUA,

* onepuposamv  NOHAMUAMU:  BbICKA3bIBAHUE,
UCMUHHOCMb U JIOHCHOCMb  8bICKA3bIBAHUS,
ompuyanue  BbICKA3LIBAHUL,  onepayuu  Hao
BbICKA3LIGAHUAMU. U,  UIU, He,  VCIOBHblE
BbICKA3LIBAHUS (UMNAUKAYUL),

> cmpoumb 8bICKA3bIBAHUS, ompuyarus
BbICKA3LIBAHULL,

* cmpoumsb yenouku yMOS’ClKJZIOlleHulZ Ha OCHoee
UCNOTIb306AHUSL NPAGUL TIOCUKU,

® uUcnoJjibzo6amb MHOIHCecmea, onepayuu C
MHOIMCECmMBeAMU, UX epad)ul{ecme npedcmaeﬂeﬂue
0711 ONUCAHUS PEAIbHBIX NPOUECCO6 U seneHul

Yucaa

* OlepupoBaTh Ha 0Aa30BOM YpPOBHE TOHATHSAMH: | ®* ONepuposams NOHAMUAMU. MHOHCECMB0
HaTypajJbHOE YHCJIIO, LeJIoe YUCJIO, | HAMYPANbHBIX YUCET, MHONCECMBO YeNblX Yucell,
OOBIKHOBEHHas1  ApoOb, JecATHYHAs  JpOOb, | MHONCECBO PAYUOHATbHBIX yycer,
CMeliaHHas  ApoOb, palMOHAIBHOE  YHCIIO, | UPPAYUOHANbHOE YUCTO, KB8AOPAMHbBIU KOPEHb,
apuMETUYECKUIA KBAIPATHBIM KOPEHb; MHOIHCECMBO OeticmeumesbHbix yycer,

* HCIIOJIb30BAaTh CBOICTBA 4YHCEeNl U IpaBUIIa
JEVCTBUI MPU BBINOJIHEHUU BBIUMCICHUN;

* HCIIOJIb30BaTh MPU3HAKK JEIUMOCTH Ha 2, 5, 3,
9, 10 npu BBINIOJTHEHUU BBIYMCICHUN U PEIICHUU
HECJIOKHBIX 33/1a4;

* BBITNOJIHATH OKPYTJIEHHWE PAallMOHAJIBHBIX YHCET B
COOTBETCTBUU C IIPABUIIAMM;

* OLICHUBAaTh 3HAYEHUE KBAJPATHOTO KOpHA U3
MOJIOKUTEIBHOTO 1IEJIOT0 YUCIIA;

* pacro3HaBaTh palMoHaJIbHbIE u
HppaLMOHAJIbHBIE YHCIIA;

* CPaBHHMBATh YHCIIA;

* OLICHUBAaTh pPE3yJbTaThl  BBIUYUCICHUI
pelIeHUN TPaKTUYECKUX 3a/1a4;

* BBINOJIHATh CPAaBHEHHE YHCEI B peaJbHBIX

npu

2eoMempuieckas UHMepnpemayusi HamypaibHblX,
YenvlX, PAYUOHANLHBIX, OCLICMBUMETbHBIX YUCE]L;

* NOHUMAMb U OOBACHAMb CMbICT NOZUYUOHHOU
3anucu HAmMmypaibHO2O YUCLA,
* GLINOIHAMb  BLIYUCTCHUS,
UCNONb308AHUEM npuemos
8bIYUCTCHUL,

* GbINOIHAMb OKPY2leHUe PAYUOHATbHBIX YUCET C
3A0AHHOU MOYHOCMbIO;

* CPABHUBAMDb PAYUOHATbHBLE U UPPAYUOHATbHBIE
yucia,

* npeocmasisimy PaAyuoOHAIbHOE YUCIO 8 6Ude
decsamuunol Opoou

* YnopsA0ouuUeams 4UCld, 3ANUCAHHbIE 6 6ude
0ObIKHOBEHHOU U 0ecAMU4HOU Opoou,

6 mom ducie ¢
PAUUOHATIbHBLX
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CUTYaLUsX;
* COCTaBJISITh  YHCIOBBIE  BBIPAXCHUS  NpHU
peIIeHUH MMPAKTUYECKHX 33134 U 33/1a4 U3 IPYTUX
y4eOHBIX MPEIMETOB

* nHaxooums HOJ/ u HOK uucen u ucnonvzoseams
UX npu pewieHuu 3a0au,

* NpUMeHaAmb npasuna APUOTIUINCEHHBIX
BbIYUCTECHUL NPU PelleHUU NPAKMUYeCKUX 3a0ay U
peweHuu 3a0ay Opyeux yueoHvlX npeomemos;

* BbINOIHAMb cpagnetue pe3yibmamos
BLIMUCTEHUL NPU PeUeHUl NPAKMUYecKux 3a0au,
8 MOM YUCIe NPUOTUNHCEHHBIX BbIUUCTICHULL,

* cocmasnAamy u oyeHusams yucnosbvie
8bIPAJICEHUS. NPU PeUleHUU NPAKMUYEeCKUX 3a0a4 u
3a0a4 u3 Opyaux y4eOHvlX npeomemos;

* 3anUCHIBAMb U OKPY2IAMb YUCLO8ble 3HAYEHUs
PEeanbHbIX GeIUYUH C UCNONB308AHUEM PA3HBIX
cucmem uzmepenus

ToxnecTBeHHbIE IPe0OPA30BAHUSA

* BBITIOJIHATh HECIIOKHBIC TMPEoOpa3oBaHUs IS
BBIYUCJICHUA 3Ha‘-IeHPII>i YU CJIIOBBIX BI)Ipa)KeHI/If/'I,
COJIepIKaNTuX CTEIEHH c HATYPaJTbHBIM
MoKasarejeM, CTeIIeH! C IEJIBIM OTPHUIIATSIIEHBIM
MOKa3aTejeM;

® BBITIOJIHATHE HECIIOKHBIC npeo6pa303aHI/1${ ICJIbIX
BBIPOKEHUI: pacKpbIBaThb CKOOKH, MPUBOIUTH
MoJ0OHBIE CaracMble;

* KCIOJIb30BaTh bopMyJIBI COKpAIIEHHOTO
YMHOKEHUs (KBaJpaT CYMMBI, KBaJIpaT Pa3HOCTH,

Pa3HOCTh KBaJIpaToB) Uis YIIPOILEHUS
BBIUHCIICHUH 3HAYEHUI BbIPAXKECHHUI;
* BHIIIOJIHATH ~ HECJIOKHBIE  MpeoOpa3oBaHUs

TPOOHO-JIMHEWHBIX BBIPAXCHUN M BBIPAKCHUU C
KBaJIpaTHBIMU KOPHSIMH;

* MIOHUMATh CMBICII 3alMCH YHCIIa B CTAHIAPTHOM
BUJIE;

* onepupoBaTh Ha 0a30BOM YpPOBHE MOHSITHEM
«CTaHAapTHAs 3aIllKCh YHCIIa»

* onepuposeamv  NOHAMUAMU — CMENeHu ¢
HamypaibHblM NOKA3amenem, CmeneHu ¢ yeavim
OMpUYamenbHblM NOKA3amenem,

* BbINOIHAMb npeobpazoeans yenvix
gvipadcenull:  Oeticmeusi ¢ OOHOYJIeHAMU
(cnooicenue, gbluumanue, YMHONCEHUeE), Oeucmeust
C  MHO2OWIEHAMU  (ClOdceHue,  BblYUMAHUeE,
VMHOOJICEHUe),

* GLINONHAMb  PA3NONCEHUEe MHOSOUNEHO8 Ha
MHOJCUmMenu 0OHUM U3 CNOCcoO08: GblHeCeHUe 3d
CKOOKY, 2pynnupoeKa, UCnoIb308anue QGopmyn
COKPAUEHHO20 YMHONCEHUSL,

* gblOeNAMb  KBAOPAM CYyMMbl U  PAZHOCHU
O0OHOUJIEHO8;

* PACKIAObIBaAmMb HA MHONCUMENU K8AOPAMHbLil
mpexuieH;

* GLINOJHAMbL — NPeodPA308aAHUsL  BbIPANCEHUI,
cooeparcaux cmenetu c yenvimu
OMPUYAMENLHBIMU  NOKA3AMENSAMU, Nepexooums
om 3anucu 6 6ude Cmenewu C  Yelbim
OMpUYaAmMenbHbiM noKazamenem K 3anuci 8 euoe
opoou;

* BbINOJHAMD npeobpazoeanus opobHO-
PAYUOHATbHBIX 8bIPAICEHUIL: COKpawenue

Opobeil, npusedenue aneebpaudeckux opoodei K
obwemy 3HamMeHamenio, ClodCeHue, YMHOJNMCEHUe,
Oenenue aneebopauveckux Opobdet, 8036edeHue
aneebpaudeckou Opobu 8 HAmMmypaibHyl0 U Yeuyro
OMPUYAMENbHYIO CHeNneHb,

* GLINOIHAMbL — NPeodpPaA306aHUs
cooeparcauux Keaopammuvle KOPHU,
* gblOeNAMb  KEAOpAM CYMMbl UL  PAZHOCMU

8bIPAdICEeH U,

08YUNeHa 6  BBIPANCEHUAX,  COOEPAHCAUJUX
K8aopammbvie KOPHU,
* GLINOIHAMb — NPeobpaA306anus — GbIPAINCEHUL,

cooeparcauux Mooy
* GLINOIHAMb NPeobpPa308aHUs U  Oelcmeus. ¢
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YUCIAMU, 3ANUCAHHBIMU 8 CMAHOAPMHOM 8UOE;

* GLINOIHAMb NPeodpaA306anus  aneedpauyecKux
8bIPAdICEHULL NPU peulenuu 3a0ay Opyeux y4eoHvlx
npeomemos

YPaBHeHHH U HEPABCHCTBA

* ONepupoBaTh Ha 0Aa30BOM YpPOBHE MOHSITHSMU:

pPaBEHCTBO, YHCIOBOE pPAaBEHCTBO, ypaBHEHUE,
KOpPCHb YpaBHCHUA, PECIICHUC YpaBHCHUA,
YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO, PELICHHE
HEPaBEHCTBA,

* [IPOBEPATH CHPABEIIIMBOCTD YHCIOBBIX PABEHCTB
Y HEPABEHCTB;

* peliaTh JIMHEHHBIE HEPABEHCTBA M HECIIOKHBIE
HEpPAaBEHCTBA, CBOJAIIMECS K TUHEUHBIM;

* pelIaTh  CUCTEMbl  HECJIOXKHBIX  JMHEUHBIX
YpaBHEHUI, HEPABEHCTB;
* IPOBEPATH, SIBIAECTCS JU  JAHHOE  YHCIIO

pelieHreM ypaBHeHUs (HEpaBEHCTBA);

* pemath KBaJApaTHbIE ypaBHEHHs 1O (dopMmyse
KOpHEH KBaJipaTHOTO YpaBHEHUS;

* U300paXkaTh pELIEHUs] HEPABEHCTB U UX CHCTEM
Ha YUCJIOBOU MPSAMO;

* COCTaBJISITh U pPellaTh JINHEHHbIE ypaBHEHUS IPU
pelIeHN  3ajady, BO3HUKAIOIIMX B JAPYTHUX
Y4eOHBIX MpeIMeTax

® onepupoeambsv NOHAMUAMU. YpaeHeRUe,
HepaeeHcmeo, KOpEeHb  YpAaGHEHUsA, peulerHue
HepaeeHcmed, PABHOCUJIbHbLE YPAa6HERUA,

obnacme onpeodenenusi ypagHenus (HepageHcmaa,
cucmembl YpagHeHUll U HEPABEHCMS);

* pewiams JuUHeUHble VPABHEHUs U VPAGHeHUs,
cgooumble K JUHEUHbLIM  C  NOMOWbBIO
MOHCOECMBEHHBIX NPE0OPA308AHUIL,

* peuiams K8aOpammvie YPAGHEeHUs U YPAGHEeHUs,
cgooumble K KBAOPAMHbIM ~ C  HNOMOWbLIO
MOAHCOECMBEHHBIX NPEoOPA3Z08AHUL,

* peuwiams OpOOHO-TUHEIHbIE YDABGHEHUS,

* pewiams npocmetiuiue UppayuoHaibHule

ypasnenus suoa | f (x) =a;\/f (x) =\/g(x)

n_,.
* pewiams ypagneHus éuoa X =4a;
* pewiams YypasHeHus cnocobom pasnodxcenus Ha
MHOMCUMENU U 3AMEHbl NePeMEHHOU;

* UCNONBL306AMb  MemoO  UHMEpP8anos Ol
peuwienus  yenvlx U OPOOHO-PAYUOHATLHBIX
HepageHcma,

* pewiams nuHelinble YPABHEeHUs U HePaBeHCMEd C
napamempamu,

* peuiams HecCl0XiCHble K8aOpamHule YPaGHeHUsl C
napamempom,

* peuiams  HeCl0JCHble  CUCmeMbl  JIUHEUHbIX
ypasHeHull ¢ napamempamu,

* peuiamsv  HeClOdNCHble VYDAGHEHUs 6 YelblX
yucnax,

s cocmasnamy U pewamsv  JuHeuHvle U
Keaopammvie YpaeHenus, YpPAaeHeHus, K HUM
c8ooAWUecs], CUCmemMbl JUHEUHbIX YPAGHEeHULl,
HepaseHCcmea npu peueHuu 3a0ay opy2ux y4ueOHbvlx
npeomemos;

* BbLINOIHAMb OYEHKY npagoonooodus
pe3yipmamos,  NONYYAeMbIX — NPU  peueHuU
JIUHENHbIX U K8AOPAMHBIX VPAGHEHUL U CUCTeM
JIUHENHbIX YPAGHEeHUll U HepaB8eHCmE Npu peuleHul
3a0ay Opyaux yueOHvlX npeomemos;

* gulOUpamv  coomeemcmeylowue  YpasHeHus,
HepaseHcmea Uy ux cucmemvl 01 COCMABIEHUS
Mamemamuyeckou Mooenu 3a0AHHOU peanbHOU
cumyayuu uiu nPUKIaoOHoU 3a0ayu;

* yMemb UHMEPNPEemupoeams NOJYYEeHHbIl Npu
peweHuu YpaeHe s, HepageHcmea Uil CUCHeMbl
pesynibmam 6 KOHmeKCme 3a0aHHOU peanbHOU
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cumyayuu Uiy NPUKIAOHOU 3a0a4u

DyHKUUH

* HAXOJUTh 3HAa4YeHHE (QYHKIUHU TIO 3aJaHHOMY
3HAQUYEHUIO apTyMEHTA;

* HAXOJWTHh 3HAYCHUE APTyMEHTa MO 3aJaHHOMY
3HAYEHUIO (DYHKITUHM B HECIIOKHBIX CUTYAITUSX;
* ONPENCNATh  TOJIOKEHHWE  TOYKH  TI0
KOOpJAMHATaM, KOOPJIWHATBI TOYKHA IO
TMOJIOXKEHUIO Ha KOOPAMHATHOM IJIOCKOCTH;

* 10 TpaduKy HAXOIUTHh OOJACTH OMPEICIICHUS,
MHOKECTBO 3HAUYCHMI, HYJH byHKIIUH,
MPOMEXYTKA 3HAKOTIOCTOSIHCTBA, TPOMEXKYTKU
BO3pacTaHusi M yObIBaHUs, HauOoJIbllIee U
HaWMEHbIIIee 3HAUCHUS (YHKITUH;

* CTPOUTH TpauK JUHEHHON QYHKIINY;

* IPOBEPSATh, SBISETCA JIM JaHHBIM Tpaduk

cC
cC

rpadpukoM 3amaHHOW  (QYHKIUH  (JUHEHHOMH,
KBaJIpaTUYHOM, oOpaTHOH
MPOMOPLIUOHAIBHOCTH);

* OIPEACTIAT NpUOIKEHHBIE 3HAYEHUS
KOOpJIMHAT TOYKM IepecedyeHus rpadukos
bynxumii;

* OIIEPUPOBATh Ha 0a30BOM YPOBHE NOHSTHSIMH:
[MOCJIEI0OBATEHHOCTD, apumeTnueckas
MIPOrPecCcHs, TeOMETPHYECKas IPOTPECCHS;

* pemath 3aJa4d Ha TPOTPECCHH, B KOTOPBIX
OTBET MOYKET OBITh IMOJIYyU4EH HEIOCPEICTBEHHBIM
MmoJIcYeToM 0e3 mpuMeHeHus Gopmyi;

* HCII0JIb30BaTh I'PaUKKH pealIbHbIX MPOIECCOB U
3aBUCHUMOCTEH JII1 OMNpEACICHUS HX CBOWMCTB
(HamboJsipIIie W HAWMEHBIIME  3HAYCHMS,
MIPOMEKYTKHA BO3PACTaHUs M YOBIBaHUs, 00JACTH
MOJIOKUTEIBHBIX W OTPHULATEIBHBIX 3HAYCHHH M
T.IL);

* KCIIOJIb30BAaTh CBOWCTBA JIMHEHHOW (DyHKIMU U
ec rpaduK TpU pEHICHWU 3aJa4 U3 JAPYrux
y4EOHBIX MPEIMETOB

* onepuposamv NOHAMUAMU. QYHKYUOHANbHASA
3aeucumocms,  yukyus, epagux  GyHKyuu,
Cnocodvl  3a0aHus  YHKYUU,  apeymeHm U
3HaueHue QyHKyuu, obracmv onpeoeieHus U
MHOIHCECMBO 3HAYEHUN (DYHKYUU, HYAU DYHKYUU,
APOMENCYMKU 3HAKONOCMOAHCMEA,
MOHOMOHHOCMb @yukyuu,
YeMmHOCb/HEeYeMmHOCMb PYHKYUU,

* cmpoums 2pa@uKku  TUHEUHOU, K8aOpamudHou

@dynkyuti,  0OpamHOl  NPONOPYUOHATLHOCTIU,

@yHkyuu  suoa: Yy = a+L . y =%
X+b

y= ‘e/;’ y= |X| ;

* HA  npumepe  K8AOPAMUYHOU  (DYHKYUU,

UCNONb306AMb npeobpazosanus epaguxa

dynukyuu  y=f(x) 0na nocmpoenus epagpuxos
Qynryuil y — af (kx+b)+c

* COCMABNAMs YPAGHeHUs NPAMOU N0 3a0aAHHbIM
VCIOBUAM. NpoOXoosuell uYepes 08e MOYKU C
3A0AHHLIMU KOOPOUHAMAMU, NPOX0Oswell depes
OAHHYI0 MOYKY U NAPANLENbHOU OAHHOU NPAMOLL,

* uccnedosamsv YYHKYUio no ee cpagpuxy;

* HAX00umb  MHOJCECMBO  3HAYEHUl,  HYJIU,
NPOMeEHCYmKU 3HAKONOCMOAHCMEA,
MOHOMOHHOCMU K8AOPAMUYHOU PYHKYUU,

* onepuposambw NOHAMUAMU
nOC1e008amenbHOCHb, apugmemuueckas
npozpeccusi, 2e0MempuyecKas npo2peccusl,;

* pewiamsv  3a0a4u  HA  apugmemuyeckyro u
2e0MempudecKyio npo2peccuro;

* WLIIOCMPUPOBAMb € NOMOWbI0  epaguka
PeanvHyl0  3d8UCUMOCMb  UIU HpOYyecc No Ux
Xapaxkmepucmukam,

* UCNONB3068AMb ceoticmea u epagux
K8AOpamuyHoU (yHKYUU npu peulenuu 3a0ay u3
Opy2ux yueOHbIX npeomMemos

CraTuCcTHKA U TeopHsi BEepPOSTHOCTEH

* UMETh  MPEJCTABICHHE O  CTaTUCTHYECKUX
XapaKTepUCTUKAX, BEPOATHOCTH  CIy4alHOTO
COOBITHUS, KOMOMHATOPHBIX 33/a4ax;

* pemiaTh IMpocTeilne KOMOMHATOpHbBIE 3a/adu
METOJIOM NPSIMOTO U OPraHU30BaHHOIO IIepedopa;
* IPEJCTAaBIATh JaHHblE B BHUAE  TaOmuIl,
Jauarpamm, rpadukos;

* YUTaTh WHPOPMALIMIO, IPEACTABICHHYIO B BUJE
TaOIMIIbI, TUarpaMMBl, Tpaduka;

* OIPEACTATD OCHOBHBIE CTaTUCTUYECKHE
XapaKTepUCTUKU YHCIOBBIX HAOOPOB;

* OIICHUBATh BEPOSTHOCTD COOBITHUS B

* onepupoeamv NOHAMUAMU: CmoaOuamvle U
Kpy2ogvle — ouazpammvl, — mabauysbl  OAHHLIX,
cpeoHee apugpmemuueckoe, Meouana,

Haubobulee U HAUMeHbULee 3HAYEHUsT BblOOPKLU,
pasmax 6vlOOpKU, OuUcnepcus U CmaHoapmuoe
OMKIOHEHUE, CLYYAUHASI USMEHUUBOCb,

* u361EKAMb UHGOPMAYUIO, NPEOCMABIEHHVIO 6
maobauyax, Ha OuazpamMmax, epaguxax;

* cocmasnsams madoauYsl, CMpPOUmsb OUASPAMMbL U
epaguru Ha 0CHO8e OAHHbIX;

* onepuposamv NOHAMUAMU: (Pakmopuan ducid,
nepecmaHo8Ky U COYemauus,  mpey2oabHUK
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MIPOCTEHIINX CIIyqasiX;

* IMETh MPEJCTABICHUE O POJIU 3aKOHA OOJIBLINX
4lCeJl B MACCOBBIX SBJICHUSX;

* OLICHMBATh KOJIMYECTBO BO3MOXHBIX BapHUAHTOB
METOJI0OM Tiepedopa;

* UMETh IMIPEJCTaBICHUE O POJU IPAKTHYECKU
JIOCTOBEPHBIX U MAJIOBEPOATHBIX COOBITUI;

* CpaBHMBATh OCHOBHBIE CTaTUCTUYECKUE
XApaKTEPUCTUKH, IIOJIY4YEHHBIE B  IPOLECCE
peuieHuss  NPUKIAAHOW  3a4add,  U3Y4CHMS

PCAIBHOIO ABJICHUSA,
®* OOCHUBATHL BCPOATHOCTHL PCAJIbHBIX COOBITUH H
SIBJICHWUI B HECIIOKHBIX CUTyaluiax

IHackansa,

* NPUMEHAMb  NPABUNO  NPOU3BEOCHUS.
peutenuu KOMOUHAMOPHBIX 340a4;

* onepuposamv NOHAMUAMU: CHYYAUHBIU ONbIM,
CYUaUHbIl 8bIOOp, UCHbIMAHUe, NeMeHMAPHOe

npu

cayyaiHoe  cobvimue  (Ucxod),  Kiaccuueckoe
onpeodeneHue 8eposmuHocmu CYyHauHo2o
coovimusi, onepayuu Hao CYYAUHLIMU
cobvimuamu,

* npedcmasisims — UHopmayuo ¢
Kpyeos dinepa;

* pewams 3a0ayu Ha BbIYUCTIeHUe 8ePOSIMHOCTIU
C noocuemom  KOIUYeCcmea  8APUAHMOB  C

nomMoubro KOM6HHClm0pHKM,'

noMoubro

* uzsIEKAMD, UHmMepnpemuposams u
npeobpazoevleamy unghopmayuro,
npeoCcmasieHHylo 8 mabauyax, Ha ouazpammax,
epaguxax, ompadicarowylo  ceoticmea U
Xapakmepucmuxku  peaibHblX — Npoyeccos U
ABNEHUU,

* onpeodensims cmamucmuyeckue
Xapakmepucmuxu — 6bl0OpoK  no  madauyam,

ouazpammam, epapuxam, 8vINOIHAMb CPABHEHUE
8 3aBUCUMOCTIIU OM YeaU peueHUst 3a0ayil;

* OYeHUBAMb BEPOSMHOCMb DEAlbHbIX COObIMULL
U s16AeHU

TekcTOoBBIC 3a1a4H

* pelaTh HECJIOKHBbIE CIOKETHBIE 3a[aul Pa3HbIX
TUIIOB Ha Bce apupMeTHIECKHUE NeHCTBUS;

* CTPOUTH MOJICNIb YCJIOBHUS 3ajadu (B BHJE
Ta0JIMLbI, CXEMbI, PUCYHKa WU YpaBHEHHs), B
KOTOpOl ~ JaHbl 3HAa4YeHWs JBYX U3  Tpex
B3aMMOCBS3aHHBIX BEJIMYMH, C LEJbI0 TOHCKa
pelIeHus 3a/1a4H;

* OCYUIIECTBJIATDH CIIOCOO MOMCKA PELICHUS 3a]1auH,
B KOTOPOM DPACCYXKICHHE CTPOUTCSA OT YCIOBUS K
TpeOOBaHUIO WK OT TPEOOBAHUS K YCIOBUIO;

* COCTABJIATH IJIaH PEIICHUS 3a/1a4H;

* BBIJICJIATD JTAIbl PeUICHUS 331a4H;

* UHTEPIPETUPOBATH BBIYHCITUTEIIbHBIC
pe3ynbTaThl B 3ajaue, UCCIENOBaTh MOIYYEHHOE
pELIECHNE 3a/1auH;

* 3HaTh pa3jMyUe CKOpoCTed 0OBEeKTa B CTOSUEH
BOJIE, IPOTUB TE€YEHHUSI U TI0 TEUEHUIO PEKU;

* pemaTh 3a/7a4d Ha HAaXO0XJIEHUE YacTH 4Yucla U
4HCJIa IO €r0 YacTH;

* pemaTh 3a/a4d pa3HbIX THUIIOB (Ha paloTy, Ha
MOKYIIKH, Ha JBW)XECHHE), CBA3BIBAIOIIUX TPH

BCIIMYUHEI, BBIACTIATH OTHU BCINYMHBI n
OTHOIICHUA MCKAY HUMU;

®* HaXO4uTh IMPOOCHT OT 4YHucjia, YUCIO 110
IPOLNCHTY OT HEro, HAXOAWUTh TMPOLNCHTHOC

¢ pewanmsv npocmovle U CH0IHCHbLE 3a0aqu PA3HbIX

munos, a  makdyce  3a0a4u  NOBLIUEHHOU
mpyoHocmiu,

* UCNONIBL308AMb PA3HLIE KpamKue 3anuci Kak
MoOenu  MeKCcmo8  CIOJNHCHbIX — 3a0a4y  OJf

NOCMPOeHUsl NOUCKOBOU CXeMbl U PeuleHUs 3a0ay,
* pasIuNames Mooeib MmeKcma u Mooeib PeueHUs.
3a0a4u, KOHCMPYUpoeams K OOHOU MoOoelu
PEUeHUsl HeCl0NCHOU 3a0aiu  pasHvle Mooenu
mexcma 3a0a4u;

* 3HAMb U NpUMeHsImb 004 cnocoba Noucka
peutenus 3a0a4 (om mpebo8arusi K YCI08Ui0 U Om
yCn08us K mpebo8anuro),

* MOOenIuUpo8amsv  paccyiHcoeHus npu
PpeweHus 3a0ay ¢ NOMOubIo epagh-cxemvi;
* gulOeNAMb  IMANbl  peuwlenus  3a0a¥u U
cooepaicanue Kaxcoo2o smana;

* yMemv  GbIOUPAMb  ONMUMALLHBIL — Memoo
peutenus 3a0ayu U 0CO3HABAMb 8bIOOP Memooa,
pacemampusams paziuyHvle Memoobl, HaxXo0ums
PpasHvle peuienus 3a0a4u, eciiu 603MONCHO,

* QHANUZUPOBAMb 3AMPYOHEHUs NpU  peueHuUU
3a0au;

* GLINOJHAMbL  pA3IUYHbIE  NPeodpPa308aHUs.
NPEeONoNHCeHHOU 3a0ail, KOHCMPYUpo8ams HOGblE

noucke
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CHMKCHUC I MMPOLCHTHOC IIOBBIIIICHUEC
BCIINYUHBI,

e pelmiaTb  HECJIOJXKHBIE  JIOTMYECKHE  3a1a4d
METOJIOM PaCCyKICHUH;

¢ BbIIBHUI'aThb THIIOTE3bI (6] BO3MOXXHBIX

NpCACIbHBIX 3HAYCHUAX HCKOMLBIX B 3a4a4c

BEJIMYMH (1€7aTh PUKUJIKY)

3a0ayu u3 OAHHOLL, 8 MOM YUCLe 0OpamHble;

* UHMEPNPemupo8ams 8bIYUCIUMENIbHBIE
pe3ynvmamsl 8 3a0aye, UCcie008ams NOJAY4eHHOe
peweHue 3a0aqu,

* QHATUBUPOBATL  BCEBOZMONCHbIE — CUMYAYUU
83AUMHO20 PACNONONCEHUsT 08YX 00BEeKMmos u
UBMEHeHUe Ux Xapakmepucmux npu cO8MecmHoOM
08UdNCEHUU (CKOPOCMb, 8peMs, pacCmosiHue) npu
peuieHuy 3a0ay Ha 08UdCeHUe 08YX 00BEKMO8 KaK

6 OaHOM, mak u 6 npomuBonoJ0NCHbLX
Hanpaelenusix,

* UCCe008aMb  BCEEO3MOINCHBLE cumyayuu npu
peuteHuu 3a0a4y  Ha osudiceHue  no pexe,

paccmampusams pasHvle CUCmeMbl OMcuema,
* peuams pasHooOpaszHvle 3a0auu «HA YaACmuy,

* pewams u 000CHO8bIBAMb C80E peuleHle 3a0ay
(6vl0ensimb  MamemMamuyeckylo  OCHO8Y)  Ha
HAX0dCOeHUe YACMU YUCIA U YUCIA NO €20 YaCmu
HA OCHOBE KOHKPEMHO20 CMbICAA OpoouU;

* oco3nasamv U OOBACHAMb  UOCHMUYHOCMb
3a0ay  PA3HLIX  MUNOS,  CBA3BIGANOWUX — MPU
genuuunbl  (Ha  pabomy, HA  NOKYNKU, HA
ogudiceHue),  8vloeNsimb MU BEIUYUHbL U
OMHOWEHUsL MeNHCOY HUMU, NPUMEHSIMb UX Npu
peutenuu 3a0ay, KOHCMpPYuposams cOOCMEeHHble
3a0ay YKA3aHHbIX MUNOS;

* grademb OCHOBHLIMU —MEMOOAMU  PEULeHUs]
3a0ay HA cMeCuU, CNIAGbl, KOHYEHMPAayuu,

* pewams 3a0ayu HA NPOYEeHMbl, 8 MOM YUCTe,
CILOJICHbLE NPOYEHMbL C 0OOCHOBAHUEM, UCNONb3YSL
pastvle cnocoowl;

* pewiamv  JloeuvecKue - 3a0auu  PA3HbIMU
cnocobamu, 8 mom uucie, ¢ 08yMs OIOKAMU U C
mpemsi 610KamMu OAHHBIX C NOMOWbIO MAOIUY,

* pewams 3a0ayu N0 KOMOUHAMOPUKe U Meopuu

6€pO}ZH’ZHOC‘m€IZ Ha OCHoOe6¢€e UCnoJjlb306aHuUA
U3YUYEHHbIX Memooo8 u 060CHOBbIBANb peuienue,
* pewanos HECJI0JfCHble 3a0ayu no

Mamemamuyeckou cmamucmuxe;

* 061a0emb OCHOGHBLIMU MEMOOAMU — PeuleHUs
CIOJICeMHbIX 3a0ay: apugmemuueckutl,
aneebpauyeckul, nepeoop 8apUAHMO8,
eeomMempuyeckutl, epaguyeckull, NPUMeHsImMb Ux 6
HOBbIX NO CPABHEHUIO C UYUEHHBIMU CUMY AYUSIX,

* gbl0eNIAMb npu peutenuu 3adau
XAPAKmMepuCmuky  paccmampugaemol 6 3aoaue
cumyayuu, OmMIuuHble OM peaibHblX (me, om
KOMOpbIX abcmpazuposanicy), KOHCMpyuposams

HO6ble cumyayuu c ywemom amux
xapakmepucmuk, 6 4dacmrocmu, npu peuleHuu
3a0ay Ha KOHYyeHmpayuu, yuumbsleanio

Nnja0onHoCmbv eeuiecmed,
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* peuams U KOHCMPYUposams 3a0ayu Ha OCHOBE
PACCMOMPEHUsT PealbHbIX CUMYAYUll, 8 KOMOPbIX
He  mpebyemcsi  MOYHBIL — BbIYUCTUMETbHBIL
pe3yiemam,

s pewams  3a0ayu  HA OBUICEHUe NO  pekKe,
paccmampusas pasHvle CUCmeMbl omciema

I'eomeTrpuyeckue purypsol

* OIIepupoBaTh Ha 0a30BOM YPOBHE TMOHATHIMHU
reOMETPUIECKUX QUTYp;

* U3BJIEKaTh HMH(POPMALHUIO O TEOMETPHUECKUX
¢burypax, mpeacTaBICHHYIO Ha YEPTEKax B SBHOM
BHU/IC;

* IPUMEHSTh TUISt peleHus 3a1a4
reoMerpuueckue (akThl, €CIU YCIOBHS HX
MIPUMEHEHHUs 3aJ]aHbI B SIBHOU (hopMme;

* pemiaTth 3a1auu Ha HAaxO0KJICHHE
reOMETPUYECKUX BEJIMYMH 10 oOpasuaM Wi
aNropuTMam;

* HCII0JIb30BaTh CBOMCTBA T€OMETPUUYECKUX PUTYp
JUI PELIeHUs] TUIOBBIX 33/a4, BO3HUKAIOIIMX B
CUTyallMsiX  TOBCEIHEBHOM  KH3HHU,  3ajJad
MPAKTUYECKOTO COJIEPIKaHUS

¢ onepupoeantv NOHAMUAMU ceomempudecKux
pueyp;

® uszejiekame, unmepnpemupoeamas u
npeobpazoevleamv uHgopmayuio 0

2eoMempudeckux gueypax, npeocmasieHnylo Ha
yepmedsncax;

* NpuMeHAmb  2eomempuyeckue  @Gaxkmvl O
peutenus 3a0a4, 8 mMom yucie, npeonoaaLaroujux
HECKOIbKO WA208 peueHus;

* hopmynuposame 6  npocmeuuiux
ceolicmea u npusHaxKu Queyp;

* 00Ka3bl8aMb 2e0MEMPUUECKUE YIMBEEPHCOCHUS,

CYYasnx

* gnlademv  CMAHOAPMHOU  Kiaccuguxayue
NJIOCKUX Queyp (mpey2onbHUKo8 u
YUemulpexy2oibHUKO8),

* UCNONIL306AMDb  CBOUCMBA  2€OMEMPUYECKUX

Queyp Ona  pewenus 3a0au  NPAKMUYECKO20
xXapakmepa u 3a0ay U3 CMeHCHbIX OUCYUNTIUH

OTHouleHus

* OTICpUPOBATh Ha 0a30BOM YpPOBHE TMOHATHIMU:
paBeHCTBO (uryp, paBHbIC (UTYpPHI, PAaBEHCTBO
TPEYrOJIbHUKOB,  MapajuleIbHOCTh  TPSIMBIX,
NEPICHANKYISIPHOCTh  MPSIMBIX, YIIBI  MEXKIY
TPSIMBIMH, NEePIEHINKYJISP, HaKJIOHHAs,
TIPOEKITHS;

* UCTIOJIb30BATh ~ OTHOWICHHS  JUIi  PEIICHUs
MPOCTEHIINX 3aja4, BO3HUKAIOUIMX B PeaIbHOMN
KU3HU

* Onepuposamsb NOHAMUAMU: DAGEHCMEO ueyp,
pasHvie Queypvl, pPAaseHCMB0 Mpey2OIbHUKOS,
napaiieibHOCmy NPSAMbLX, NePReHOUKYIAPHOCHIb
NPAMbBIX, VeIbl MeNHCOY NPAMBIMU, NEPREHOUKYTIAD,
HAKIIOHHAs, NPoeKyus, noododue gucyp, no0oOHvle
Gueypwl, n000OHLIE MPEY2OTbHUKU,

* npumensamo meopemy Paneca u meopemy o
NPONOPYUOHAILHBIX — OMPE3KAX Npu  peuleHuu
3adau,

* XApaKmepuzoeamsv  63AUMHOE PACHOLONCEHUE
NPSAMOTL U OKPYICHOCIU, O8YX OKPYICHOCHEN,

* UCNONL308aAMb OMHOUIEHUS OJ1 PEUEeHUs. 3a0at,
BO3HUKAIOWUX 8 PEANbHOU HCUSHU

I/I3Mepemm U BbIYUCJICHUSA

* BBIIOJIHATh M3MEpPEHHE JUIMH, PAaCCTOSHUM,
BEJIMYMH YIJIOB, C MIOMOLIbI0 MHCTPYMEHTOB VIS
U3MEpPEHUN JUIVH U YIJIOB;

* IPUMEHATh (QOPMYJIBI MEpUMETpa, IUIOMATN U
o0beMa, TMJOLIaJMd TOBEPXHOCTH OTIEIbHBIX
MHOTOI'PaHHUKOB IPU BBIUMCIIEHHSX, KOIJAa BCe
JAaHHBIE UMEIOTCS B YCIIOBHH;

* mpuMeHsATh  Teopemy [lucdaropa, 0azoBbie
TPUTOHOMETPUUECKUE COOTHOILIEHUS JUISt
BBIUMCIIEHUS JJIMH, PACCTOSHMM, IUIOIAzel B
IIPOCTEHININX CIy4asix;

* onepuposamv  NPeoCmasieHus MU 0  OJNIUHe,
niowaou, obveme Kax eerunuramu. Ilpumensmo
meopemy Ilugazopa, popmynvr niowaou, oovema
npU peuteHuu MHO20UWA208bIX 3a0ay, 8 KOMOPbIX
He 6ce OaHHble npedcmasieHvl s1I8HO, a mpebyrom
BbLIYUCTICHUL,  Onepuposamsv  bonee  WUPOKUM
KOU4ecmaom opmyn OnuHvl, niowaou, odvema,
BLIYUCTIAMb XAPAKMEPUCMUKY KOMOUHAYULL pueyp
(oKpysrcHOCmed U MHO20Y20IbHUKO8) SblUUCTANb
paccmosanus  mexcoy ueypamu, NpUMeHAmMb
mpuzoHomempuieckue opmyavl 0 8bIYUCTEHUL
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* BBIUUCIATH PACCTOSIHMS HA  MECTHOCTH B
CTaHIAPTHBIX CUTYyaLMsIX, IO AU B
NPOCTEHUIINX CIy4asX, MPUMEHATh (GOPMYIbl B

MPOCTEUIINX CUTYalMIX B TOBCEIHEBHOM KU3HU

8 0Oolee  CHIOJCHLIX  CAYYAAX,  NPOBOOUMDb
BbLIYUCTICHUSL HA OCHOB8E DPABHOBEIUKOCMU U
PABHOCOCMABIEHHOCMU

* NPOBOOUMb  NpoCmble
00beMHbIX menax;

* popmynuposamsv 3a0ayu Ha GbIYUCTIEHUE OJIUH,
naowaoei u 00bemMo8 u peuamn ux,

* NPOBOOUMb BLIYUCTICHUS HA MECTHOCMU,

* NpUMEHAMb  DOPMYIbl  NPU  BbIYUCIEHUAX 6
CMEJNHCHBIX YUeOHbIX NpeoMemax, 8 OKpycaroujel
oeticmeumenbHOCmMu

B8blYUCIeHUA Ha

FCOMETqueCKI/Ie IMOCTPOCHUSA

* U300paXkaTh THUIOBbIE IUIOCKHE QUIYypHl U
¢Gurypsl B IpOCTPAHCTBE OT PYKH U C MOMOILBIO
MHCTPYMEHTOB;

* BBINIOJIHATE ~ MPOCTEHIINE  MOCTPOEHUS
MECTHOCTH, HEOOXOAUMBbIE B peabHON KU3HU

Ha

* uzobpaxcamo 2eomempuueckue Quaypbl no
MEeKCMoB8OMY U CUMBOIbHOMY ONUCAHUIO,

* c60600HO onepuposama YyepmeHCHuIMU
UHCMPYMEHMAMU 8 HECIONHCHBIX CYUASX,

* BLINONIHAMbL ~ NOCMPOEHUS.  MPeEYy20IbHUKOS,
NPUMEHAMb  OMOelbHble MemoObl NOCMPOEHUL
YupKyniem u JUHetuKol u nposooums npocmetiuiue
uccne0o8aHus YUCia peueHull;

* uz0bpadicamsv munogvle MNIOCKUe @Queypvl u
00veMHble mena ¢ NOMOWbI0  NPOCMEtuUx
KOMNbIOMEPHLIX UHCIMPYMEHMO8,

* 8LINOIHAMbG  NpOCMeliuiue NOCMPOECHUs.
MecmHOCmU, HeoOX00UMble 8 PeaNbHOU HCUSHU,
* OYeHugamv  pazmMepvl  PealbHblX  00BLEKMOos
OKpYHCaIouie2o mupa

Ha

I'eomeTpuyeckne npeodpa3zoBaHus

* CTpOUTH  (UTYPY, CHMMETPUYHYIO JaHHOM
(burype OTHOCUTEIBHO OCH U TOYKH;
* pacrno3HaBaTh JBU)KCHHE 00BEKTOB B
OKPYKaIOILIEM MUPE;
* pacrnio3HaBaTb  CHUMMETPHYHBIE
OKpPY’KaIoIlleM MUpe

burypel B

* onepupogamv  NOHAMUEM  OBUMNCEHUs U
npeobpazosanus nooodus, e1ademv npuemamu
nocmpoenust pueyp ¢ UCNOIb308AHUEM OBUNCEHUTL
u  npeobpazosamuii  nNOO0OUS,  NPUMEHAMb
NOJYYEHHblEe 3HAHUSL U ONbIM  NOCMPOEHUU 8
CMEJICHBIX NPEeOMEMax U 8 PeayibHblX CUMYayusix
OKpYJicalouje2o Mupa;

s cmpoumv  ¢ueypy,  nooooOHYI0
NONb3068AMbC  CBOUCMBAMU — NOO00OUs
000CcHOBaHUA c80UICME puyp;

* NPUMEHSIMb CBOUCMEA OBUINCEHUU U NPUMEHSMb
nooooue 0Jisi NOCMPOEeHUU U BbIYUCTICHULL

OAHHOU,
oA

BekTopsbl 1 KOOPIMHATHI HA MJIOCKOCTH

¢ OIICpUpPOBATHL Ha 0a30BOM YPOBHC HNOHATHAMH
BCKTOpP, CyMMa BCKTOPOB, MPOU3BCIACHUC BCKTOPA
Ha 91CJI0, KOOPAHWHATHI Ha TINIOCKOCTH;

¢ OIIpCACIATD HpI/I6JII/I)KeHHO KOOpAUHATBI TOYKU

no ee U300paKEHHI0 Ha  KOOPAWHATHOMN
IIJIOCKOCTH;
* ICIIOJIb30BaThb ~ BEKTOPbl Ml PELICHHUS

HpOCTCfII.HPIX 3aa4 Ha OHIpcACJICHUC CKOPOCTU
OTHOCHUTCIIBHOT'O ABHMXKCHUA

* onepuposamv NOHAMUAMU 6EKMOp, CYMMA,
PA3HOCMb 8EKMOPOB, Npou3eedeHue 8eKmopa Ha
Yucno, Yyeon mexcoy BeKmopamu, CKAuApHOe
npousgedeHue  8eKMopos,  KOOPOUHAMbl — HA
HIOCKOCMU, KOOPOUHAMbL 8EKMOPA,

* GLINONHAMbL ~ OeUCmeUs  HAO  8EeKMOpPaMu
(cnooicenue, evluumanue, YMHONCEHUE HA YUCIO),
BbIYUCAAMNb cKanapHoe npouseeoerue,
onpeoenams 6 NPOCMEUUUX CIYUAAX Y20l MeHCOy
6EKMOpamMuU, 6bINOJHAMb _PA3JI0JCEHUe 8eKMopa
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Ha cocmasnslowue, NPUMEHAMb  NOTYYEHHbLE
3HaHUA 8 (Du3uKe, NOIBL30BAMLCA  POPMYIOU
BLIYUCTICHUSL PACCMOSAHUS MeHCOY MOUKAMU 1O
U3BECMHbIM — KOOPOUHAMAM, UCNONb306aMb
VpasHenust pueyp ons peuieHus 3a0ay;

* NPUMEHAMb BeKMOpPblL U KOOPOUHAMbl Ol
peweHus: 2eomMempudeckux 3a0a4 Ha BbIYUCTIeHUe
OJIUH, Y2N08;

* UCNONIBL306AMD NOHAMUSA 8EKMOpPO8 u
KOOpOUHam OJsi peuieHusi 3a0ay no Qusuxe,
eeozpaghuu u Opyeum yueoHviM npeomemam

I/ICTOPI/IH MaTCeMAaTUKH

* ONUCHIBATH OTAEJbHBIE BBIJIAFOIIUECS
pe3yabTaThl, TMOJIYYEHHbIE B XOJE pPa3BUTHUS
MAaTEMAaTHKN KaK HAyKH;

* 3HaThb MPUMEPHI MATEMATUYECKUX OTKPBITUUA W

* Xapakmepuzoeambu 8KI1A0 8bLOATOUWUXCSL
MamemamuKkos 8 pazsumue Mamemamuxy U UHbIX
HAayuyHulx ooracmetl;

* NOHUMAMb pPONb MAMEMAMUKU 8 pa3eumuu
Poccuu

UX aBTOPOB, B CBS3M C OTEYECTBEHHOW U
BCEMUPHOW UCTOPHEN;

* IOHUMaTb pPOJb MAaTEMaTHKH B
Poccun

pa3BUTUHN

MeToabl MaTEMATUKH

® UCnOJb3ysa U3YHYEHHbLE Memodbz, npoeodumb
007<a3ameﬂbcm60, 6blNOJIHAMb ONposepIHcerHue,

* BRIOUpATh TOJXOISANANA U3YYCHHBIH METON IS
pELICHUs] M3YYEHHBIX THUIOB MaTEMaTHYECKHX

3azay; * 8blOUpamb  U3YUeHHble ~ MemoObl U UX
* IPUBOJIUTH MPUMEPHI MaTEeMaTHUYECKUX | KOMOUHAYUU Ond peuleHus Mamemamuieckux
3aKOHOMEPHOCTEMN B OKpyXaromeun | zadau,

* UCNONBL306AMb Mamemamuyeckue 3HAHUS OIS
onucarus 3ClKOHOMepHOCI’}’l€ﬁ 6 OprJfCCIIOLl/;elZ

I[CﬁCTBPITCJ'II)HOCTH H IIPOU3BCACHUAX UCKYCCTBA

deticmeumenbHOCmu u npoU38eOeHUsAX
uckyccmea,
* NpUMEHAMb npocmeuuiue npocpammHble

cpeacmea u IJ1eKmpoOHHO-KOMMYHUKAYUOHHblE
CUCMEMbL NpU peuleHuu mamemamudecCKux 3a0ay

Conep:xanue yueOHoro npeamera «MareMaTuka»

Conepkanue TPEAMETOB MaTeMAaTHKH S5—6 KIaccoB, aiureOpbl M reoMeTpuu 7-9 KiaccoB
00BbEIMHEHO KaK B UCTOPUYECKU CIIOKHUBIINECS JIMHUM (YMCIIOBas, airedpandeckas, reoMeTpudecKkas,
GyHKIMOHATbHAS W Jp.), TaK U B OTHOCHTEIHHO HOBBIE (CTOXACTUYECKas JHMHHS, «peajbHas
MareMatukay). OTIeNbHO MPEeICTABICHBI JIMHUAS CIOJKETHBIX 3a1a4, UCTOPUYECKas JTMHUS.

DJieMeHTbI TEOPHH MHOKECTB M MAaTeMATH4Y€eCKOM JTOTUKH

Cornacho ®I'OC ocHoBHOro 00mIero 00pa3oBaHHUA B Kypc MaTeMaTHKUA BBEJEH pasJien
«Jloruka», KOTOpbI HE MpeAnojaraeT IOMOJHUTENbHBIX YaCOB HAa W3YYEHHM U BCTPAUBAETCS B
pa3IUYHbIE TEMbl KypCOB MaTeMaTUKH M WHGOPMATUKH U TPEIBapseTcsl O3HAKOMIIEHHEM C
3JIeMEHTaMU TEOPUH MHOXKECTB.

MHokecTBa M OTHOLIEHHUS MEK1y HUMU

MHO)KCCTBO, xapakmepucmu4deckoe CSOZZCI’I’ZSO MHoOotcecmed, SJICMCHT MHOXKCECTBA, nycmoe,
KOHeuHoe, OeckoHeunoe mHodcecmso. IlommHoxkecTBO. OTHOIIEHHE MPUHANTICIKHOCTH, BKIIOYCHHUS,
paBEHCTBA. DJIEMEHTHI MHOXECTBA, CIIOCOOBI 3aJlaHUsl MHOXKECTB, PACHO3HABAHUE NOOMHOMNCECE U
INEMEHMO8 NOOMHOICECME C UCNONIL30BAHUEM KPY20os Diliepa.

Onepanum HaJl MHOKeCTBAMHM
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[Tepeceuenne M O0OBEAMHEHHE MHOXKECTB. PazHOCMb MHOJCECMS, OONOJIHEHUE MHONCeCmBd.
Humepnpemayus onepayuii Ha0 MHOINCECMBAMU C NOMOUBIO KPY208 Diliepa.

DJ1eMeHTbI JTOTHKH

Ompenenenue. YTBepxkaeHUs. AKCHUOMBI U TeopeMbl. JlokazaTenbcTBO. Jloka3aTenbcTBO OT
npoTtuBHOTro. Teopema, oOparHas ganHou. [Ipumep u KoHTpIIpUMED.

Bbicka3bIBaHUsA

HctuHHOCTE M TOKHOCTH BhICKa3biBaHUs. ClodicHvle u npocmeie gvickaszviganus. Onepayuu Hao
BbICKA3BIBAHUAMU C UCHOJIb30BAHUEM JIO2UHECKUX CBI30K. U, UIU, He. YcCloeHble 6blCKA3blBAHU
(umnauxayuu,).

Cooeporcanue Kypca mamemamuku 6 5—6 Knaccax

HarypajibHble Yucjia ¥ HYJIb

Harypa/jbHblil psii Yuces U ero cBOHCTBA

HarypanesHoe umcCiio, MHOXECTBO HATypaJlbHBIX 4YHCEI M €ro CBOWCTBA, H300pakeHue
HATypaJbHBIX YHCEJI TOYKAMU Ha YUCIOBOM mpsiMoi. Mcmosib30BaHHE CBOMCTB HATYpaJbHBIX YHCEI
MIPU PEIICHUH 3a/1a4.

3anuch U YTeHHEe HATYPAJIBHBIX YN Ce

Paznuune mexay uudpoit u uncinom. Ilo3uimonHas 3anuch HATYpaJbHOIO 4YMCIA, TOMECTHOE
3Ha4YeHHE IUQPBI, pas3psAabl W KIACChl, COOTHOIIECHHUE MEXIY IBYMS COCEAHUMH pa3psIHBIMHU
eAMHUIIAMU, YTCHUE U 3aITUCh HATypATbHBIX YHCEIL.

OxkpyriieHne HATYPAJIBLHBIX YHCeJ

Heo6xomumocTs okpyriienus. [IpaBuio okpyrieHus: HaTypadbHBIX YHCEIL.

CpaBHeHHe HATYPAJbHBIX YK CeJl, CPaBHeHHE ¢ YUCIaoM ()

[TonaTre 0 CpaBHEHWHW YHCEN, CpaBHEHHWE HATYpPalIbHBIX YHCEN JIPYr C JIPYroM U C HYJIEM,
MaTeMaTH4ecKas 3alich CpaBHEHHH, CTIOCOOBI CPaBHEHHUS YUCEL.

JeiicTBHUSA ¢ HATYPAJbHBIMH YHCJIAMHU

CroxxeHMe W BBIYMTAHME, KOMIIOHEHTBHI CJIOKEHHMS W BBIUUTAHUS, CBSI3b MEXKIYy HUMH,
HAaX0XJEHUE CYMMbl U Pa3HOCTH, U3MEHEHHE CYMMbl U PAa3HOCTU NPU H3MEHEHUU KOMIIOHEHTOB
CIIOKCHUS M BBIYUTAHUS.

YMHOXKEHUE U IeJICHHE, KOMIIOHEHTbl YMHOKEHUS U ACJICHUS, CBSI3b MEXIYy HUMH, YMHOKECHHE
U CIIOKEHHUE B CTOJIOMK, JCJICHHE YrOJIKOM, IIPOBEPKA pe3yiibTaTa ¢ MOMOIIBIO0 MPUKUIKHA U 0OpaTHOTO
NEUCTBUSL.

[TepemecTuTENbHBIN U COYETATEIbHBINA 3aKOHBI CIOKEHUS U YMHOXKECHHS, paclpeaeauTelIbHbII
3aKOH  yYMHOXXCHHS  OTHOCHUTEIIBHO  CJIOXKCHHUS, O00OOCHOBAHUE  A2OPUMMOB  BbINOJHEHUs
apughmemuueckux oeticmsuil.

CreneHb ¢ HATYPAJIbHBIM MOKa3aTeJ1eM

3anuch 4YMClia B BHJE CYMMBI Pa3psIHbIX CIara€éMblX, HOPSAJOK BBIIOJHEHUS JEWCTBUI B
BBIPAKECHUSX, COJICPIKAILMX CTEIECHb, BHIYMCICHUE 3HAYCHUI BBIPAKEHUH, COIEPIKAIIUX CTETICHb.

YuciioBble BHIPAKEHUA

UucnoBoe BbIpaKEHUE U €r0 3HAaYCHUE, MOPSAJOK BBIIOJHECHUS ACHCTBUIA.

JlejieHHE ¢ 0CTATKOM

Jlenenue ¢ OCTaTKOM Ha MHOYKECTBE HATYpaJbHBIX YHUCEIN, CBOUCMBA OeleHUs C OCMAMKOM.
[IpakTuueckue 3aa4n Ha IEJI€HUE C OCTATKOM.

CBoJlicTBa ¥ NPU3HAKH JAeJTUMOCTH

CBOWCTBO NIEMMMOCTH CyMMBI (pa3HOCTH) Ha uucio. [IpusHaku nemmmoctu Ha 2, 3, 5, 9, 10.
Ilpusnaxu oenumocmu na 4, 6, 8, 11. Joxazamenbcmeo npusnaxos oenumocmu. Perienue
MPAKTUYECKHX 33J1a4 C TPUMEHEHUEM MTPU3HAKOB JIETUMOCTH.

Pa3sio:keHune 4ync/ia Ha MPOCTbIe MHOKUTEIH

[IpocThie U cocTaBHBIE YKCTA, peuemo Ipamocgena.

PaznoxkeHne HaTypaJbHOTO 4YHCIIa HAa MHOXHUTENH, PA3I0KEHUE HA MPOCThIE MHOXKHUTEIH.
Konuuecmso oenumeneii uucia, aneopumm paziodceHus 4ucia Ha npocmvle MHONCUMENU, OCHOBHAS
meopema apughmemuxu.

AJredpanyecKkue BbIPaKeHHs
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Hcnonws3zoBanue OykB aisi OOO3HAYEHHS YHCEN, BBIYUCICHHE 3HAYCHHUS alreOpandeckoro
BBIPQXKCHUS, NPUMEHEHHE anreOpanyecKux BBIPAKCHMNA IS 3alHMCH CBOHCTB apHU(PMETHUYECKUX
JeWcTBUH, MpeoOpa3oBaHne anreOpandyecKux BhIPKEHUH.

JeauTenu U KpaTHbIe

Jlenutenb M €ro CBOICTBA, OOUIMI JETUTENs ABYX M 0OOjee 4ucell, HauOOJbIIUA oOmmii
JEeTUTENh, B3aUMHO TMPOCThIE YHCia, HaXOXKACHWEe Hambosbliero odmero aenurens. KpatHoe u ero
CBOMCTBA, 00IIIee KpaTHOE ABYX M 00Jjiee YMCel, HauMeHbIlee o0Iee KpaTHOE, CIOCOObI HAXO0XICHUS
HaWMEHBIIIETO OOIIEro KpaTHOTO.

JApodu
OO0bIKHOBEHHBbIE IPOOH

Hons, yacte, ApoOHOE uncio, ApoOb. [IpobHOe uncio kak pe3ynbrar feneHud. [IpaBunbHble U
HeTpaBWIbHBIE APoOH, CMeIIaHHast Ipo0b (CMEIIaHHOE YUCIIO).

3anuch HaTypaJlbHOTO 4YWcia B BHJE JApoOM C 3aJaHHBIM 3HAMEHAaTeleM, IpeoOpazoBaHUE
CMEIIaHHOM IpoOU B HEMPABWIBHYIO IPOOb U HA0OOPOT.

[IpuBenenue apobeii k 001eMy 3HaMeHaTento. CpaBHEHHE 0OBIKHOBEHHBIX JIpOOeii.

CnoxeHue W BBIYMTAaHHE OOBIKHOBEHHBIX JApoOel. YMHOXEHHE U JelieHHe OOBIKHOBEHHBIX
poOei.

Apudmernyeckue AeMCTBHS CO CMEIIAHHBIMU IPOOSIMH.

Apudmernueckue AeHCTBUS C IPOOHBIMU YHCIAMHU.

Cnocobvl payuonanuzayuu 8blYUCIeHUl U UX NPUMEHEHUe NPU GbINOTHEHUU OetiCEULL.

HdecaTuanbie ApodOH

Henass m ppoOHas dactu JecsaTHuHOM npobu. IIpeoOpasoBaHue pAecATUYHBIX Jpodel B
00bIkHOBeHHBIC. CpaBHEHUE ACCITHYHBIX aApoOei. ClokeHWe W BBIYMTAHHE JECATUYHBIX IpOOEi.
OxkpyrieHue NeCATHUYHBIX ApoOei. YMHOXKEHHE W JAeNIeHHWE JCCATHYHBIX ApoOeit. [lpeobpaszosanue
00bIKHOBEHHBIX Opobell 8 decsimuutble Opoou. Koneunvle u beckoneunvie decssmuunble Opoou.

OTHOmEHWe ABYX YHCe

MacmTab Ha maHe u kaprte. [Iponopruu. CBolicTBa mpomopinid, TPUMEHEHUE TPOMOPIHUA U
OTHOIICHUI MPU PEIICHUH 3a]ay.

Cpennee apudgmeTndeckoe yuceli

Cpennee apudpmerunueckoe AByx uncesn. M3o0paxeHue cpeqHero apupmMeTHieckoro IByX 4ucen
Ha YHUCIIOBOM mpsiMoii. Perienre npakTudeckux 3a/iad ¢ IPUMEHEHHUEM CPEIHEro apudMeTuyeckoro.
Cpeonee apugmemuueckoe HeCKOIbKUX YUCEIL.

IIpoueHTHI

[Tonsite mpoueHTta. BeruncieHne mpouEHTOB OT 4YMCIa W YMCIA MO W3BECTHOMY IPOIICHTY,
BBIPA)KEHUE OTHOIIEHUS B MPOIIEHTaX. PelleHne HecI0KHbIX TPAKTHUECKUX 33/1a4 C MPOIICHTAMHU.

JAnarpamMmvsl

Cronbuatbie u KpyroBbie quarpammsl. M3prnedenue undopManuu u3 auarpamm. HMzobpadsicerue
ouazpamm no YuUci08blM OAHHbIM.

PanuonaabHbBIE YHCIA

IloJi0xkUTENbHBIE U OTPHIIATEIbHBIE YHCIA

N3006pakeHue yncen Ha YMCIOBON (KoopauHaTHON) npsiMoil. CpaBHeHue unces. Moynb uucna,
F€OMETPUUECKasi MHTEPIpETALMs MOAYNS Yucaa. J[elCTBUS ¢ MOMOXKUTEIbHBIMU U OTPULIATEIbHBIMU
yuciaamMu. MHOXeCTBO LENbIX YHCET.

IlonsiTue 0 paunoHaILHOM uMcie. [lepsuunoe npedcmasieHue 0 MHONCECmsee PayuOHATbHbIX
yycen. JIeMCTBUS ¢ pallMOHATBHBIMU YHCIIAMHU.

Pelenue TeKCTOBBIX 32124

Eanuuubl u3MepeHuii: JIMHBI, 1014, 00bEéMa, MacChl, BpEMEHHU, CKOPOCTH. 3aBUCUMOCTH
MEXIy €IUHULAMH HM3MEPEHUS KAXKJOM BENMYMHBI. 3aBUCUMOCTH MEXIY BEIMYMHAMH: CKOPOCTD,
BpeMsl, PaCCTOSIHUE; TPOU3BOAUTEIBHOCTD, BpeMs, paboTa; IIeHa, KOJIMYECTBO, CTOUMOCTb.

3agaum Ha Bce apuMeTHYeCKHE JeHCTBUSA
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Pemenune TEeKCTOBBIX 3aaay apu@MeTHUECKUM crocoOoM. Mcmonp3oBaHue TaONUIl, CXEM,
YEPTEKEH, IPYTUX CPEACTB IIPEACTABIICHUS JaHHBIX IIPU PEILICHUU 3aJa4H.

3agaum HA IBUKeHHUE, PAa0OTy M MOKYNKH

Pemenne HeCI0XHBIX 3ala4 Ha ABWKCHHUC B IMPOTHUBOIIOJIOXHBIX HAIIPABJIICHUAX, B OJHOM
HaIlpaBJICHUH, ABUKCHUC IO PCKC IO TCUCHUIO U NPOTUB TCUCHMUA. Pemenue 3ala4y Ha COBMCCTHYIO
paboty. [Ipumenenue qpooeii py pelIeHur 3a1ad.

3agaum HA YACTH, 10JIM, NPOLUEHTHI

Pemenune 3agay Ha HaxoXJAEHHWE YAcTH YMCIA U 4YUCiIa MO ero yactu. Pemenue 3agau Ha
MIPOLICHTHI U J0JU. [IpuMenenne nponopuuii npy peeHny 3a4ad.

Jlornueckue 3axaumn

Pemienne HecIOXKHBIX JIOTMYECKUX 3afad. Pewenue nocudeckux 3a0ay ¢ nomowpio 2pagos,
maobauy.

OcHOBHbBIE MeTO/IbI PelIeHUs] TEKCTOBBIX 3aJa4: apu(MeTUUECKHi1, epedop BapUaHTOB.

Haznaonan zeomempusn

®durypsl B okpyxatoiieM mupe. Harnsiaasie nmpeacrabiienust 0 Gurypax Ha IiIoCKOCTH: TpsiMasi,
OTpEe30K, Jyd4, VyroJ, JIOMaHas, MHOTOYTOJbHHUK, OKpPYXHOCTb, Kpyr. YeTbIpexyrojbHUK,
MPSIMOYTOJIbHUK, KBajapaT. TpeyroibHUK, 6udsl mpey20abHukos. IllpagunbHvle MHO20Y201bHUKU.
N300pa’keHne OCHOBHBIX T'€OMETpUUECKUX GUTYp. Bzaumuoe pacnonodcenue 08yX NPAMbIX, 08X
OKpYJCHOCMeEl, NpAMOU U OKpyxcHocmu. JmuHa oTpes3ka, JoMaHo#l. ENWHUIBI M3MEpeHUs JJTUHBI.
[TocTtpoenne otpe3ka 3amaHHOM uMHBL. Buasl yrmos. I'pagycHas Mepa yrima. H3mepenne u
IIOCTPOEHHE YIJIOB C MOMOUIBIO TPAHCIIOPTHUPA.

[Tepumerp mHOTOyronpHUKA. [loHATHE TWIOMAaMM (UTYpHI; €AUHUIBI W3MEPEHHUS IUIOIIA]IH.
[Tnomans npsMoyrojapHUKa, KBajapata. [IpubnmkeHHoe uM3MepeHHe momaau GuUryp Ha KieT4aTton
Oymare. Pasnogenukue gueypoi.

Harnsangaele mpenctaBieHHus O IPOCTPAaHCTBEHHBIX (urypax: KyO, mapajienenure]], npu3mMa,
nupamuaa, map, cdepa, KoHyc, uiuHApP. M300pakeHue NPOCTpaHCTBEHHBIX (Guryp. Illpumepwi
ceuenuti. Mnozoepannuku. Ilpasunvnvle mHozocpannuxu. llpumepbl pa3BEpPTOK MHOTOTPAHHHUKOB,
HWIMHPA U KOHYCA.

[Tonsite o6beMa; equauIlbI 00BeMa. OObeM MPSAMOYTOILHOTO MapajiieNenunesaa, Kyoa.

[Tonsite o paBenctse uryp. LlenTpanbHasi, oceBast U sepkanrvHas cuMMmeTpun. M3o0paxkenue
CUMMETPUYHBIX QUTYP.

Pemenue npakTuyeckux 3aaad ¢ IPUMEHEHUEM POCTEHITUX CBONCTB UTYP.

Hcmopusa mamemamuru

Tosenenue yughp, Oyke, uepoenugos 6 npoyecce cuéma u pacnpeoenenusi npooyKmos Hda
lpeenem Bnuscnem Bocmoke. Ceszb ¢ Heonumuueckoti pegontoyueii.

Pooicoenue wecmudecamepuunoti cucmemsol cuucienus. Ilosenenue decamuunoui 3anucu ducei.

Pooicoenue u passumue apugpmemuxu namypanvuevix uucen. HOK, HO/], npocmeie uucna.
Pewemo Spamocgena.

llosenenue Hynsa u ompuyamenvHulXx uucenl 6 mamemamuxe opesHocmu. Ponv Juoghanma.

Houemy (—1)(-1)=+12

Hpobu 6 Basunone, Ecunme, Pume. Omxpvimue Odecamuynvix opobeu. CmapunHvle cucmemobl
mep. Hecamuunvie Opobu u mempuueckas cucmema mep. J1. Maznuyxuil.

Cooeporcanue Kypca mamemamuxu ¢ 7-9 knaccax

Anzebpa

Yucaa

PannonajbHbIe YHCIa

MHokecTBO panuoHanbHBIX uucen. CpaBHEHHE pallMOHaJIbHBIX uyucen. JleWicTBus ¢
palnMoHaTbHBIMU YUCIaMU. [Ipedcmasnenue payuoHaibHO20 YuUcia 0ecamuyHou Opoobio.

HppanuoHajbHble YHCIA
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IloHdaTHE WppanMOHANBPHOIO YMcHIa. Pacno3sHaBaHMe HppalMOHANBHBIX uucesl. IIpumepst

JoKa3aTenbeTB B anredpe. MppannoHanbHOCTH qncna«/ﬁ . Ilpumenenue B reomerpun. CpagHenue
uppayuoranbHulx yucen. MHoscecmeo oeticmeumenbHvlx yucei.

ToxnecTBeHHbIE IPe0OPa30BAHUA

YucsioBble U OyKBEeHHbIE BbIPAKEHU S

Boeipaxxenue ¢ nepemeHHOH. 3HaueHue BblpakeHUsA. lloacTaHOBKa BBIPAKEHUH BMECTO
IIEPEMEHHBIX.

Ieanbie BbIpameHUs

CreneHp ¢ HaTypaJbHBIM TIOKa3aTreneM U e€ cBoicTBa. [IpeoOpa3oBaHus BBIpaKECHUH,
COJIEpKallUX CTEIEHH C HaTYpaJbHBIM I10OKa3aTelIeM.

OpHouwneH, MHOrOwIeH. J[edcTBUSA ¢ OJHOWIEHaMU UM MHOTOWIEHaMHU (CIOKEHUE, BHIYMTAHUE,
yMHOKeHHE). DopMylbl COKpAIIEHHOTO YMHOXEHHS: PAa3HOCTh KBAJApaTOB, KBaJgpaT CYMMBbI M
pazHocTH. Pa3nokeHne MHOroudseHa Ha MHOMKUTENIH: BBIHECEHHE OOILEro MHOMKHUTENS 3a CKOOKH,
2PYNNUPOBKA,  NpuMeHenue Qopmyn  COKpawéHno2o  ymuoxcenus. Keadpamuviii — mpéxunen,
PasnodxiceHue KeaopamHo20 mpéexunieHa Ha MHONCUMENU.

/{poOHO-panMoOHabHbIE BbIPAKEHUS

Crenens ¢ nensiM nokaszateneM. [IpeoOpa3oBanue IpoOHO-TMHEMHBIX BBIPAKEHUMN: CIIOKEHUE,
YMHOXEHUE, JIeleHue. Aneedpauueckas Opodw. Jonycmumvie 3HAYEHU NePeMEHHbIX 6 OpOOHO-
payuonanvusix evipasxcenusx. Coxpawenue aneebpauveckux opobeti. llpusedenue ancebpauyeckux
opobeii Kk obwemy 3Hamenamento. Jelicmsus ¢ anreeopaudeckumu OpoosImMuU: CLONCEHUe, BbIYUMAHUE,
VMHOMCEHUe, OelleHue, 8036e0eHUe 8 CINeneHb.

IIpeobpazosanue vipadicenuti, coOepHcaujux 3HaK MooyJisl.

KBaaparHbie KOpHU

ApubdmMeTnuecknii  KBagpaTHBIM  KopeHb. [IpeoOpa3oBaHue BBIPAKECHHM, COACPIKAITUX
KBaJpaTHbIE KOPHU: YMHOXXEHHUE, JEJICHNWE, BBIHECEHHE MHOYKUTENS W3-TI0J 3HAKA KOPHS, @HeceHue
MHOXMCUmMesi N0O 3HAK KOPHSL.

YpaBHeHUs] M HEPABEHCTBA

PaBencrBa

YucnoBoe paBeHCTBO. CBOICTBA YHUCIIOBBIX PABEHCTB. PABEHCTBO C MEPEMEHHOM.

YpaBHeHus

[lonsitTue ypaBHEHUSI M KOPHsS ypaBHEHUS. [IpedcmasneHue 0 pagHOCUNLHOCMU YDAGHEHULL.
Obnacmob onpedenenus ypasHenus (001ACMb OONYCIMUMbBIX 3HAYEHUL NePEMEHHO).

JIuHeiiHOe ypaBHEeHHE U €r0 KOPHU

Pemienne nuHelHbIX ypaBHEHUU. Jlunetinoe ypasuenue ¢ napamempom. Konuuecmeo xopmeii
JIUHEUHO020 YypasHeHus. PeuieHue TUHeliHbIX YPasHEeHUl ¢ NApamMempoM.

KBaapaTHoe ypaBHeHHe U €er0 KOPHH

KBagparubie ypaBHeHus. Hemnonnble KBajpaTHble ypaBHEHMs. J[MCKPUMHHAHT KBaJpaTHOTO
ypaBHeHus. Dopmyna KopHEH KBaApaTHOTO YypaBHeHHs. Teopema Buema. Teopema, obpammuas
meopeme Buema. PelieHue KBaJpaTHBIX YpaBHEHHIA: HCIOJIb30BaHHUE (DOPMYIBI A HAXOXKACHUS
KOpHEH, epaguueckutl memoo pewlenus, paslojiceHue Ha MHOdJMcUmenu, hnoooop KopHeu ¢
ucnonv3osanuem meopemovl Buema. Konuuecmso kopHeii K6aopamuo2o ypagHeHUs 8 3a8UCUMOCTU OM
e20 ouckpumunanma. buxeadpammuvie ypasnenus. Ypasnenus, ceooumvle K TUHEUHBIM U KBAOPAMHBIM.
Ksaopammnuvie ypasnenus ¢ napamempom.

JApoOHO-pannoHaIbHbIE YPABHEHUS

Pemenne mnpocTedmux ApoOHO-IMHEHHBIX ypaBHEHMH. Pewenue OpobHO-payuoHanIbHbIX
YpagHeHui.

Memoowl peuwieHus ypaeueHull: Memoobl PABHOCUTNbHBIX NPeoOpPA308aHUL, MemoO 3aAMeHbl
nepemenHou, epaguieckuii memoo. Hcnonvzosanue ceoticme @hyHKyull npu peuieHuu ypasHeHul.

Ipocmeiiwue uppayuonanvhvie ypasnenus 6uoa L[ f (X) =a, \/f (X) = \/g (X) .

n
VpaeHesz éudax =a .Vpaeﬂeﬂuﬂ 6 Yyenblx Huciax.
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CucremMbl ypaBHEeHUH

VYpaBHeHHE C IByMs IIEPEMEHHBIMU. JIMHEHOE ypaBHEHUE C ABYMs IIEPEMEHHBIMU. [Ipsamasn kak
epaguueckas unmepnpemayus JUHEeNH020 YPAGHEHUsL C 08YMs NePeMeHHbIMU.

IloHsATHE cucTeMBbI ypaBHEHHM. Pelienne cucteMsl ypaBHEHU.

Metoap! peltieHust CUCTEM JIMHEHHBIX YPaBHEHH C ABYMS IEPEMEHHBIMU: epaghuueckuii Mmemoo,
Memoo CodCeHUsl, METOJT TTO/ICTAHOBKHU.

Cucmembl TUHENHBIX YPABHEHUL C NAPAMEMPOM.

HepaBencrBa

UucnoBsie HepaBeHcTBa. (CBOMCTBA YHCIIOBBIX HepaBeHCTB. [IpoBepka cHpaBemIMBOCTH
HEPaBEHCTB MPH 3aIaHHBIX 3HAYCHUSIX IEPEMEHHBIX.

HepasencrBo ¢ nepemenHoi. Ctporue u HecTporue HepaBeHcTBA. Oobnacmbv onpeodenenus
HepaseHcmaa (001acms 0ONYCMUMbIX 3HAYEHUN NePeMEHHOLL).

Pemenne nuHEeHBIX HEPABEHCTB.

Keaopammnoe nepasencmeo u ezo pewenus. Pewenue k6aopamuvix HepageHCms: UCNOIb308AHUE
ceoucme u epaguxka KeaopamuyHou QYHKYuu, mMemoo UHMepP8alos. 3anucs peuleHus K8aopamHo2o
HepagseHcmaa.

Pewenue yenvix u 0pobHo-payuonanbhbix HepageHcme Memooom UHMepP8alos.

CucreMbl HEPaBEHCTB

CucreMbl HEpPaBEHCTB C OJHOM TIIEpEMEHHOW. PemieHue cucTeM HEpPaBEHCTB € OJHOMN
MEPEMEHHON: JIMHEHHBIX, Keaopammubix. V300pakeHne penieHrs CUCTEMbl HEPABEHCTB Ha YHCIIOBOM
MPSIMOM. 3aNKCh PEIEHUS CUCTEMBI HEPABEHCTB.

D yHKUUHA

IHousitue pyHKuMU

JlexkapToBbl KOOPAMHATHI Ha IUIOCKOCTH. DopMupOBaHME MPEICTABIECHUN O METanpeAMETHOM
MOHATUU «KOOpAUHATHI». CrocoObl 3amanusi (GYHKIUN: aHATUTHYCCKUH, rpaduuecKuii, TaOIMIHBIN.
I'paduk dyaxnuu. I[lpumepsl QyHKUMNA, MOTy4aeMbIX B MIPOLECCE HCCIEIOBAHUS Pa3IMYHBIX
peanbHBIX MPOIECCOB W pelieHus 3aaad. 3HaueHne GyHKIUU B Touke. CBoiicTBa (YyHKIIMA: 00JIaCTh
oTnpeeneHus, MHO>KECTBO 3HAYECHUH, HYJIH, MIPOMEXYTKH 3HAKOTIOCTOSIHCTBA,
4éMHOCMb/HeYémHOCmb, TIPOMEXYTKA BO3pacTaHUs W yObIBaHHUS, HauOoJiblliee M HaMMEHbIEe
3HaueHus. Mccnenosanue ¢pyHkuuu no e€ rpaduky.

IIpeocmasnenue 06 acumnmomax.

Henpepvienocmo ¢hynkyuu. Kycouno 3adanuvie pynxkyuu.

JluneitHass pyHKUMS

CpoiicTBa ¥ rpaduK JTUHEHHOW (GYHKIMU. YTJIOBOW KOA(pGUIMEHT TpsMoi. PacmosoxeHue
rpaduka TMHEHHON (YHKIIMM B 3aBUCUMOCTH OT €€ YriioBOoro Kod(pduiueHTa U cBOOOJHOIO UJIeHa.
Haxooicoenue koagpgpuyuenmos nunetinou @yHkyuu no 3a0aHHbIM YCLOBUAM: NPOXOHCOEHUE NPIMOU
yepes 08e MOYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXOAHCOeHUe NPIAMOU uYepe3 OAHHYIO MOUKY U
napanienbHo OaHHOU NPSAMOLL.

KBaaparnunas pyHkuus

CoiictBa u rpaduk kBaapatuuHoil pyHkuuu (mapadona). [locmpoenue epagurxa keadpamuunou
@yHkyuu no mouxam. HaxoxneHue Hylel KBaApaTHUHON (QYHKLUUU, MHOMCECMEd 3HAYeHUL,
NPOMENCYMKOB 3HAKONOCMOAHCMEA, NPOMEIHCYMKO8 MOHOMOHHOCHIU.

OOpaTHasi NPONOPUHOHATBHOCTD

k
CroiictBa (pynkuuu Yy =— . ['unepOona.
X
I'pagpuxu gpynkuyui. Ilpeobpaszosanue epagura ynxyuu Yy = f(X) 01 nocmpoenus epaguros
pyuryuii suoa 'y = af (kx+b)+c.

k
I'pauru pynryuii y=a+t-——0, y=~x,y=3x, y=|x.

IMocnenoBaTeJbHOCTH H MIPOrPeccHu
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UucnoBas mocienoBareiabHOCTh. lIpuMepsl 4HMCIOBBIX MOCEn0BaTENbHOCTEN. beckoHeuHble
mocJieIoBaTenbHOCTH. Apudmernyeckas mporpeccus U e€ cBoiicTBa. ['eoMerpuueckas mporpeccus.
Dopmyna obwezco uneHa u cymmbl N NEPBLIX UNEHO8 aAPUPMEMUYEcKOU U 2eoMempuyecKoll
npoepeccuil. Cxo0auancs ceomempuyeckas npoepeccus.

Pelienne TeKCTOBBIX 3a/1a4

3agaum Ha Bce apuMeTHUYECKHE TeHCTBUS

Pemenne TekcTOBBIX 3amad apudmeTHyeckuM crocoboM. lcrmosib3oBaHuEe TaONHI], CXEM,
YepTEKEH, IPYTUX CPEACTB MPEACTABICHUS JAHHBIX TIPH PEIICHUH 3a]1a4H.

3agauu Ha IBUKEeHHE, PA0OTY U MOKYNKH

AHaiM3 BO3MOXHBIX CHTYallHid B3aUMHOTO PACIIOJIOKCHHSI OOBEKTOB TpU WX JBWKCHUHU,
COOTHOILIEHUS] 00BEMOB BBITIOIHAEMBIX pabOT IPH COBMECTHOM padoTe.

3agauu HA YACTH, T0JIH, MPOLEHTHI

Pemenune 3agay Ha HaxoXJAE€HHWE YAacTM YHMCJIA U 4YUCIa MO ero 4actu. Pemenuwe 3amgau Ha
MPOLIEHTHI U J0JH. [I[puMeHeHHe TPOTTOPIIUI TIPU PEIICHUH 3a/1a4.

Jlornueckue 3agaumn

Pemenue norndeckux 3anau. Peuwienue 102Uuteckux 3a0a4 ¢ nomMowbio epagos, maobauy.

OcHOBHBIE MeTOAbI pelleHus] TEKCTOBBIX 3a4a4: apu(PMETHUSCKUN, anreOpamdecKui,
nepebop BapuaHTOB. [lepsuunvie npeocmasieHus o0 Opy2ux Memooax peuwleHus 3a0ay
(eceomempuueckue u epaguyeckue mMemoowl).

Cmamucmuka u meopus 6epoammuocmeii

CraTucruka

TabnuuHoe W Tpaduyeckoe TMpEACTAaBIICHUE ITAHHBIX, CTOJIOYAThIE M KPYTOBBIC IHArpaMMBbl,
rpaduKy, MPUMEHEHHE IHarpaMM W TpaduKOB I ONHMCAHWUS 3aBHCHMOCTECH pEalIbHBIX BEJIHYHWH,
u3BieyeHne uHpopManuu u3 Tabmuu, auarpamMm U rpadpukoB. OmnucaTeNbHbIE CTATUCTUYECKUE
MOKa3aTeIM YMCIOBBIX HA0OPOB: cpemHee apupMETHUYECKOE, Meduara, HanboJblliee U HauMEHBIIee
3HaueHusl. Mephl paccenBaHusl: pa3Max, OUCHepCUs U CIaHOapmuoe OMKIOHEeHUe.

CnyvailiHass HM3MEHYMBOCTh. M3MEHUYMBOCTH TMpU U3MEpEHUsX. Pewawwue npasuia.
3axonomepHocmu 8 USMEHUUBBIX BETUUUHAX.

Cuayuaiinble cOOBITHS

CrnydaiiHple OMBITH  (PKCIIEPUMEHTHI), JJIEMEHTapHbIC CIIy4aliHble COOBITHS  (MCXOBI).
BepostHocTu  anemeHTapHbiX  coObiTui.  CoObITHST B CIy4alHBIX  OKCIIEpPUMEHTaX U
ONaronpusATCTBYIOIINE dJeMEeHTapHble coObITHs. BeposTHOocTH ciyyailHbIX cOoObITUH. OMNBITHL C
PaBHOBO3MOXKHBIMH ~ DJIEMEHTApHBIMH  cOOBITUsIMU. Kitaccuyeckue BEpOATHOCTHBIE OTBITHL  C
UCIIOJIb30BAHUEM MOHET, KYOWKOB. [Ipedcmasnenue cobvimuii ¢ nomowplo ouazpamm Jiinepa.
IIpomuseononoscnvle cobvimus, obveouHenue u nepeceyeHue cobvimuu. Ilpasuno cnodcenus
seposimuocmel. Cnyuatinvlil 6vloop. IIpeocmasnenue sxcnepumenma 6 gude oepega. Hesasucumvle
coovimus. Ymuoocenue eeposmuocmeti Hezagucumvlx coovimuii. IlocnedosamenvHuvle He3agucumvle
ucnvimanus. [IpencraBieHne o0 HE3aBUCUMBIX COOBITUSX B KU3HU.

dnemenmol KOMOUHAMOPUKU

Ilpasuno ymmuooicenus, nepecmarnosku, gaxmopuan uucia. Couemanus u 4YUucio COYemMaHui.
@opmyna uucna covemanuu. Tpeyeonvnux Ilackana. Onvimuvl ¢ 60IbUWUM YUCIOM PABHOBO3MONCHBIX
IeMeHMapHblX cobvimuil. Buluucnenue eeposmuocmeri 8 onvlmax ¢ npuMeHeHuem KOMOUHAMOPHLIX
Gopmyn. Hcnvimanus Bepuynnu. Ycnex u neyoaua. Beposmuocmu cobvimuii 6 cepuu ucnwvlmaHuil
bepuynnu.

Chyuaiinvle eenuuunsl

3Hakomcmeo co CuyyauHLIMU GeIUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKDEeMHbIX CIAVHAUHbIX
genuuuH.  Pacnpeoenenue  seposmuocmell. Mamemamuueckoe  odcudanue. Csoticmea
mamemamuyecko2o odxcuoanus. Ilonsamue o 3axone Oonbuwiux uucen. HM3zmepenue eeposmuocmel.
Ilpumenenue 3akoHa 6OTLWIUX YUCENL 8 COYUONOUU, CIMPAXOBAHUU, 8 30PABOOXPAHEHUU, 0becneyeHUU
be30nacHocmu HAceleHUsl 8 YPe38bIYAIHBIX CUMYAYUSIX.

I'eomempus

I'eomeTpuuyeckue purypbl
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Durypsl B reoOMeTPpHHU U B OKPY:KAIOLIEM MHpe

I'eomerpuueckas ¢urypa. dopmupoBaHHE TMPEACTABICHUA O METANPEIMETHOM TOHITHU
«purypay.

Touka, nuHMA, OTpe30K, IpsiMasi, Jyd, JIoMaHas, IJIOCKOCTb, YroJj, OHWcceKkTpuca yria u eé
CBOICTBa, BUJIbl YIJIOB, MHOTOYTI'OJIbHUKH, KPYT.

OceBas cummeTpus reoMeTpudeckux ¢uryp. LieHTpanbHas cHMMETpHUsi TeOMETPHUECKUX UTYP.

MHOroyroJibHUKHU

MHOTroyroJpHHUK, €ro 3JIEMEHTHI U ero cBoicTBa. Pacrio3HaBaHHE HEKOTOPHIX MHOTOYI'OJIbHUKOB.
Buinyknvie u negvinykivie mHo2oy2onvHuku. 1IpaBuiibHbIe MHOTOYT OJIBHUKH.

Tpeyronbuuku. BeicoTa, MenuaHa, OuccekTpuca, CpeAHssi JIMHHMS  TPEYroJbHUKA.
PaBHOOE/IpEHHBI TPEYroJbHUK, €r0 CBOWCTBA W TPU3HAKH. PaBHOCTOPOHHHH TPEYroJIbHUK.
[IpsAMOYrOIBHBIN, OCTPOYTOJIBHBIN, TYNOYIOJbHBIM TPEYrOJIbHUKH. BHEIIHME yribl TPEyroJIbHHKA.
HepaseHcTBO TpeyronbpHuKa.

Yerbipéxyronpuuku. [lapamnenorpamm, pom0, NOpsSAMOYrOJbHUK, KBajapaT, Tpamerus,
paBHOOenpeHHas Tparenus. CBoicTBa M NpPU3HAKU NapajuieorpaMma, pomoOa, HpsIMOYroJIbHHKA,
KBaJpara.

OKpyKHOCTB, KPyr

OKpyXHOCTb, KpYyT, UX 3JIEMEHTHI U CBOWCTBA; LIEHTpaIbHbIEC U BIIMCaHHbIE yribl. KacaTenbHas u
cekywjas K OKPYXHOCTH, UX ceolicmea. BIMCaHHbIE W ONHMCAHHBIE OKPYKHOCTHU JUISl TPEYTOJIBHUKOB,
YemuvlpEXy201bHUKOB, NPABUTbHBIX MHO20Y20IbHUKOS.

I'eomeTrpuueckue purypsnl B npocTpancTse (00bEMHbBIE TeJia)

Mmnozcoepannuk u ezco 21emenmul. Hazeanus MmMHO202pAHHUKOS C PA3HLIM NOJIONCEHUEM U
Konuwecmeom epareti. IlepBuuHbIe peCTaBIeHNUs O MUpaMuUie, Napaieienurnene, npusme, coepe,
mape, IHJIMHIPE, KOHYCE, UX AIEMEHTaX U MPOCTEUIINX CBOMCTBAX.

OTHoOmIEeHUS

PaBencTBO (puryp

CBolicTBa paBHBIX TPEYroOJbHUKOB. [[pu3HaKku paBeHCTBA TPEYTrOJIbHUKOB.

IMapanieJbHOCTH NPSAMBIX

[Ipu3Haky u CcBOKCTBA MapayIeIbHBIX MPAMBIX. Axcuoma napaniearvrocmu Eexnuoa. Teopema
Daneca.

IlepnenauKy.IsipHbIE IPAMBIE

[Ipsamoit  yron. Ilepnengukynsip k npsamoil. Hakimonnas, mnpoekuus. CepeauHHbIN
MEPIeHIUKYIAP K oTpe3ky. Ceolicmea u npusHaxu nepneHOUKyIapHOCmU.

Iloooobue

IIponopyuornanvrvie ompesku, nooodue gueyp. Ilooobnvie mpeyeonvruxu. Ilpuznaxu noooous.

B3anMHoe pacnoJioxkeHue PSIMO U OKPY>KHOCTH, 08YX OKPYIHCHOCHELL.

HN3mepeHus u BbIYMCICHUSA

Beanuunbl

[Tonarue Bennuunbl. [[nuna. U3mepenue anvubl. EquHUIBI n13MepeHus AauHbl. BenuunHa yria.
['panycnHas mepa yria.

[Tonste o muomanu 1IOCKoi ¢urypel u e€ cBoiictBax. M3mepenue minomanei. EaunHuiibl
M3MEPEHUS TUIOLIAIN.

[IpencraBnenne 06 o00béMe M ero cpoiicTBax. M3mepenue o6béma. EnuHMIBI M3MepeHMs
00BEMOB.

HN3mepeHus u BbIYMCICHUSA

WNHcTpyMEHTBI [UIsI U3MEPEHMH M IOCTPOCHMM; HM3MEPEHHE W BBIYMCIEHHE YIJIOB, IUIMH
(paccrosiHmii), momanei. TpuroHomerpuuyeckue (YHKIHMH OCTPOro yria B HPSIMOYTOJIbHOM
TpeyrojibHuKe Tpuconomempuueckue hyHkyuu mynoeo yena. BerauciaeHue 31eMeHTOB TPEYTroJIbHUKOB
C HCIOJIb30BAaHUEM TPUTOHOMETPUUYECKUX COOTHOIIEHHH. DopMmynbl IIIOmagd TpPEyrojJbHUKA,
napajuieiorpaMmMa M €ro YacTHBIX BHJOB, (DOPMYNBI AJIUHBI OKPYKHOCTH U TUIOIIAIU Kpyra.
CpaBHenue u Bbruucienue miomazeid. Teopema Iludaropa. Teopema cunycos. Teopema xocumycos.

Paccrosnus
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Paccrostnue Mexnay tToukamu. PaccTossHME OT TO4kM 10 HpsAMOW. Paccmosinue medncoy
Queypamu.

I'eomeTpuyeckne nocTpoeHus

['eomeTpuueckre MOCTPOCHUS ISl WILTIOCTPAIIH CBOMCTB T€OMETPHUECKUX QUTYP.

WHcTpyMEHTB A1 HOCTPOEHUM: LMPKYJb, JIMHEHKA, YrOJbHUK. [Ipocmetiwiue nocmpoenus
YUpKyZiem u JUHEtKOU. Nocmpoenue OUCCeKmpucsl yend, nepneHOUKyIapa K npamou, y2id, pasHo20
OaHHOMY,

Ilocmpoenue mpey2onbHUKO8 NO MpPEM CMOPOHAM, O8YM CIMOPOHAM U Yely Medcoy HUMU,
CMOpoHe U 08YM NPUNEHCAUUM K Hell YeTaM.

/lenenue ompesxka 6 0aHHOM OMHOULEHUU.

I'eomeTpuyeckue npeodpasoBanus

IIpeoGpazoBanus

[Tonstne npeoOpazoBanus. IlpencraBieHne o MeTanmpeIMETHOM IMOHSATHH «IIPeoOpa3oBaHUE».
Ilooobue.

JABukenust

OceBas W IeHTpalbHas CHUMMETPHS, nOGOpom U napaiienrvhviti nepenoc. Kombunayuu
08UIICEHUL HA NIOCKOCMU U UX CBOUICMEA.

BexTopbl 1 KOOPAMHATHI HA MJIOCKOCTH

BekTopbl

[TonsiTe BekTOpa, AEHCTBUA HaJl BEKTOPAMU, UCIIOJIb30BAaHUE BEKTOPOB B (DU3HKE, pasioxcenue
8eKmopa Ha cocmasisauue, CKauapHoe npou3eeoeHue.

Koopaunartsi

OCHOBHbBIE TOHATHUS, KOOPOUHAMbBI BEKMOpA, paccmosnue medxcoy moukamu. Koopounamol
cepedunsvl ompeska. Ypasuenus guzyp.

IIpumenenue 6ekmopoe u KOOpOUHaAmM O peueHusi RPOCMEIUUX 2eOMeMPULECKUX 3a0aY.

Hcmopusa mamemamuxu

Bosuuxnosenue mamemamuxu xaxk Hayku, omanel eé pazeumus. OcHoeHble pazoenbl
Mamemamuxu. Beioaowueca mamemamuKy u ux 6Knao 8 pazgumue HayKu.

beckoneunocmv mmnoocecmsa npocmoix yucen. Yucna u onunvl ompesxos. Payuonanvhule yucaa.
Ilompebrnocmo 6 uppayuonanehvix yuciax. lilxona Iugpazopa

3apoorcoenue aneebpvl 6 neopax apugpmemuku. An-Xopesmu. Pooicoenue OYK8eHHOU CUMBONUKU.
1l. ©epma, ®@. Buem, P. Jlexapm. HUcmopus eonpoca o naxodicoeHuu hopmyn KopHet aneeopaudeckux
ypaeHenuii cmeneret, bonvuiux yemoipéx. H. Tapmanws, [c. Kapoano, H.X. A6ens, . I'anya.

llosenenue memooa Koopounam, NO380AOULE20 NEPeBOOUMb 2eoMempuieckue 00vbeKmvl Ha
a3vik aneeopul. [losenenue epaguxos gpyukyuil. P. Jlexapm, I1. @epma. [lpumepol paznuunvix cucmem
KOOpOuHam.

3aoaua Jleonapoo Iluzanckoeo (@ubonauuu) o xponukax, uucira Pubomauuyu. 3adaua o
waxmamuou oocke. Cxo0UMOCMb 2e0MempuUlecKoll NPocpeccuu.

Hcmoxu meopuu eeposmuocmeti: cmpaxosoe oeno, azapmuule uepwl. 11. @epma, b. Ilackanw, A.
bepuynnu, A.H. Koamozeopos.

Om 3emnedenus k eceomempuu. Ilugpacop u e2o wkona. @Danec, Apxumeo. Illnamown u
Apucmomens. Ilocmpoenue npasuivHblx MHO20Y201bHUKOS. Tpuccexyus yena. Keaopamypa kpyea.
Yoeoenue xyba. Hcmopus uucna w. 3onomoe ceuenue. «Hauana» Eexmuoa. JI Ounep, H.H.
Jlobauesckuii. Ucmopus namozo nocmynama.

T'eomempus u uckycemeo. I eomempuieckue 3aKOHOMEPHOCMU OKPYIHCATOUE20 MUPA.

Acmponomus u ceomempus. Umo u kax yswamu Awaxcaecop, Ipamocgen u Apucmapx o
pasmepax Jlynot, 3emnu u Coanya. Paccmosanus om 3emau oo Jlynot u Coanya. Hsmepenue
paccmosnusa om 3emau 0o Mapca.

Ponv poccutickux yuénvix 6 pazeumuu mamemamuxu: JI. Dinep. H.U. Jlobauesckuti, I1.JI.
Yeoviues, C. Kosanesckas, A.H. Konimozopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp |, wkona mamemamuueckux u HABUAYKUX HAVK,
paszsumue poccutickoeo gpnoma, A.H. Kpvinos. Kocmuueckas npoepamma u M.B. Kenowviu.
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TemaTnueckoe NJIAHMPOBAHME MO Y4eOHOMY NPeAMETY
«MaremaTukay, 5-6 kiaaccel, 340 yacon

HaumenoBaHue . KoanuecTBoO
OcHoBHOe coiepkaHue OcHOBHBIE BU/IbI Y4€OHOI 1eSITeIbHOCTH YUAIUXCS
pa3nesioB, TeM 4acoB
HarypanbHbie HarypanbHOe YHCIIO, MHOXKECTBO HATYpPaJIbHBIX YUCE W €ro | - ONepUpOBaTh Ha  0a30BOM  YpOBHE  ITOHATHSAMHU: 45

yudjia 1 HyJIb

CBOMCTBa, HM300pakKCHHE HATYypaJIbHBIX 4YHCENT TOYKAMH Ha
YUCIOBOM npsMod. lcnonb3oBaHUE CBOMCTB HaTypajbHBIX
yyces NP pelIeHny 3aad.

Pazmmune Mexny uudpoi u yucioMm. [losunmoHHast 3amuch
HATYpaJbHOTO YHCIIa, IOMECTHOE 3HAaYeHUe U PHI, pa3psabl U
KJIACCHI, COOTHOIIEHHE MEXIY JIBYMs COCETHUMH Pa3psIHBIMU
€IMHULIAMU, YTEHHE U 3aIICh HaTypalbHbIX YHCEIL.
HeoOxoquMocTh  OKpYTJICHHS. [IpaBuno  okpyrieHus
HaTypalbHBIX YHCEIL.

CpaBHeHHE HATYpaJIbHBIX YMCEN, CpaBHEHHE ¢ 9nucioM 0.
[lonsiTHe O CpaBHEHWH YHKCell, CPAaBHEHHE HATYpaIbHBIX YHCEN
JpYT C IPYrOM U C HYJIEM, MaTeMaTHYECKasl 3aIliCh CPaBHEHHIH,
CHOCOOBI CPaBHEHHUS YHCE.

CnoxeHne ¥ BBIYUTaHWE, KOMIIOHEHTHI CIIOKEHUS U
BBIYMTAHUS, CBS3b MEXAY HUMH, HaXOXKJIECHUE CYMMBI U
pa3HOCTH, U3MEHEHUE CYMMBI M PAa3HOCTH IPU H3MEHEHUU
KOMITOHEHTOB CJIO’KEHHSI U BBIYUTAHUSI.

YMHOXEHHE U JEJIEHUE, KOMIIOHEHTBl YMHO)KEHUS U JI€ICHUS,
CBS3b MEXAY HWUMH, YMHOXXEHHE W CIOXEHHE B CTOJIOWK,
JICIICHHE YTOJKOM, IIPOBEPKA pE3ylbTaTa C [OMOILIBIO
MIPUKUAKA U 00PaTHOTO JEHCTBHSL.

IlepemecTUTENBHBI U COYETATENBHBIA 3aKOHBI CIIOXKEHHS U
YMHOXCHHSI,  PaclIpeNciUTENbHBIA  3aKOH  YMHOXEHUS
OTHOCHUTEIBHO  CIOXEHHs,  OOOCHOBaHHE  aJTOPUTMOB
BBITIOJTHEHUS apU(PMETHIECKHUX JTCHCTBHI.

CBolicTBa U PU3HAKH JETUMOCTH.

CBOKCTBO IeNMMMOCTH CyMMBI (pa3HOCTH) Ha uucio. [Ipu3naku
JenuMmocTd Ha 2, 3, 5, 9, 10. IIpusnaku nenumoctu Ha 4, 6, 8,
11. Jloxa3aTenbCTBO MPHU3HAKOB JEIUMMOCTH. Perienue
NPAKTHUYECKUX 3a]1a4 C IPUMEHEHUEM NPU3HAKOB JETUMOCTH.
Paznoxenue uncna Ha MpOCTHIE MHOXKUTEIN

[IpocThie 1 cocTaBHBIE YUCIA, perieTo JpaTocheHa.

HaTypaJIbHOE YHCIIO, LIEI0e YMCIIO0, UCIOIb30BaTh CBOMCTBA
yycel U INpPaBWIA JEHCTBUH C palMOHAIBHBIMU YHCIaMU
MIPY BHITIOJTHEHU U BBIYUCIICHU;

— HCHONB30BaTh MPU3HAKH JCTUMOCTH Ha 2, 5, 3,9, 10 pu
BBITIOJTHEHU W BBIYUCIIEHUH U PEIICHUH HECJIOKHBIX 3a/1ay;
—OIIEHUBATh PE3YNbTaThl BBIYMCICHUA TPH PEIICHUU
MPaKTHYECKUX 3a/1aY;

—BBINOJIHATH CPABHEHHE YHCEN B PEANbHBIX CUTYAIUAX;
—COCTaBJISITh  YHCJOBbIE BBIPAXEHHWA TPHU  PEIICHUU
MPAKTHYECKUX 3a7a4 W 3aJad U3 JPYyTruxX y4eOHBIX
MPEIMETOB;

—NpUMEHAMb NPABUId NPUOTUNCEHHBIX BbIYUCIEHUU NpU
peuleHuy npaKkmuyecKux 3a0ay u peuleHuu 3a0ay opyeux
VUEeOHbIX NPeoMemos,

—BbINONHAMYb CPABHEHUE pe3YIbmamos 6blYUCIeHUL Npu
peuwleHuy  npaKkmuyeckux — 3aday, 6  MmMOM  yucie
NPUOTUNHCEHHBIX BLIYUCTICHUL,

— COCMAaBNAMb YUCTIOBblE BbIPANCEHUA U OYEHUBAMb UX
3HAUeHUss Npu peueHuu NPaKmuyecKux 3a0ay u 3a0ay u3s
Opyaux yuebHbIX npeomMemos;

— onepuposamv  NOHAMUAMU:  HAMYPATbHOE  YUCIO,
MHOJCECMB0 — HAMYPAIbHLIX — YUcel,  yeloe  HUcio,
MHOJNCECMB0 YeNblX Yuce,

— NOHUMAMb U O0OBACHAMb CMbICT NOZUYUOHHOU 3aNUCU
HamypaibHO20 YUucia,

— Haxooumv HO/] u HOK uucen u ucnonvzosams ux npu
peuieruu 3a0ay




Paznoxenue HaTypaapHOrO YUCIA HA MHOXKHUTEIU, Pa3IoXKeHUE
Ha TmpocTble MHOXuTenu. KomuyecTBO menurteneii yucina,
AJNTOPUTM PA3TOKEHHUS YHCIA HA MPOCThIE MHOXHUTENH,
OCHOBHas TeopeMa apu(OMETHKH.

JlenmuTens ¥ €ro CBOMCTBa, OOLIMI JEMUTENh ABYX U Oolee
Yyucesd, HauOOJBIIMK OOIIMK JETUTENb, B3aUMHO IPOCTHIC
YHClia, HAXOXKICHUE HauOoblero oodiero aenurens. KpatHoe
U €ro CBOMCTBa, OOIIEe KpaTHOE JABYX M 0Oojee ducen,
HauMeHbIllee  OOIee  KpaTHOE, CIOCOOBI  HAaXOXJICHUS
HauMEHBIIIEr0 O0IIEro KPaTHOro.

Crenenb ¢ HaTYpaJbHBIM MTOKa3aTeIEM

3anuch 4ucia B BUJIE CYMMBI Pa3psIHBIX CIaraeMbIX, TOPSIIOK
BBITIOJTHEHUSI IEHCTBUI B BBIPAXKEHUSX, COJIEPKAIIUX CTEIEHb,
BBIUMCIICHUE 3HAYEHU BBIPAXKEHUM, COJIEpPKAIIUX CTETECHb.
HucnoBble BbIpaXKeHUs

Yucnosoe BBIPAXXCHUEC U €0 3HAUCHUE, ITOPAIO0K BBIITOJIHCHUA
JIeUCTBUH.

Jlemenue ¢ octaTkoM

JleneHnne ¢ ocTaTKOM Ha MHOXKECTBE HATypaIbHBIX YHCEN,
CBOIICTBA JeneHHsl ¢ ocTarkoM. lIpakTuyeckue 3agadyu Ha
JIETIEHUE C OCTATKOM.

Apodu

OOBIKHOBEHHBIC POOU

Hons, dactb, apobHOE umcio, Apodb. JIpoObHOE UHCiIo Kak
pe3ynbTaT neneHus. llpaBunbHBIE W HENpaBUIBHBIE APOOH,
cMeIragHas aApo0k (CMENTaHHOE YHCIIO).

3anuch HATYpalbHOIO dYHCIA B BUAE APOOM C 3aJaHHBIM
3HaMeHaTeneM, InpeoOpa3oBaHWE CMEIMIAHHOH JpoOM B
HENpPaBIIBHYIO Jpo0b U HA000POT.

[IpuBenenne npobeir k obmeMy 3HaMeHarenro. (CpaBHeHUE
OOBIKHOBEHHBIX APOOEH.

CrnoxeHne ¥ BEIYNTaHHE OOBIKHOBEHHBIX IpOo0ei. Y MHOKEHHE
U JieTieHre OOBIKHOBEHHBIX JAPOOEH.

Apudmernyeckre qeHCTBHUS CO CMEIIaHHBIME IPOOSIMH.
Apudmernyeckre qeicTBUS ¢ APOOHBIMU YHCIIAMH.

Crioco0pl  panoHaIM3aliy BBIYUCICHHH M WX TPUMEHEHHUE
MIPH BBINOJIHEHUH JACHCTBUM.

Hecarnunsie npodu

Lemas n apoGHas wacTu necatudHoil npodu. [IpeobpasoBanme

— omepupoBaTh Ha 0a30BOM ypPOBHE ITOHATHAMHU:
OOBIKHOBEHHAsI JIpo0b, JecSITHYHAs Jpo0Ob, CMEIIaHHOE
YHCIIO0, PAlMOHAIBHOE YHCIO; HCIIONb30BaTh CBOHCTBA
quceN W TpaBWia JCHCTBUI C panMOHAJBHBIMH YHCIAMH
OpH BBIIOJHEHUH BBIYMCICHHH; BBITOIHATH OKPYTJICHHE
PALMOHATBHBIX YHCEI B COOTBETCTBHHM C IIPaBHIIAMH;
CpaBHMBATh PallOHAIBHbIC YUCTIA;

— QopMmynmupoBarh, 3alKCHIBATh C MOMOIIBI0  OYyKB
OCHOBHOE CBOWCTBO OOBIKHOBEHHOH NpoOW, IpaBmia
JIECTBHIA ¢ OOBIKHOBEHHBIMU JAPOOSIMHU;

— TpeoOpa3oBBIBaTh OOBIKHOBEHHBIE NPOOM, CPABHUBATH H
YIIOPSIIOYHMBATH UX;

— BBINOJHSATH BBIYHCIICHUS ¢ OOBIKHOBEHHBIMU JIPOOSIMH;

— 4YhTaTh W 3alUCHIBaTh  JIECATUYHBIE  JPOOH.
[pencraBasTe OOBIKHOBEHHBIE IPOOH B BHJIE JECATHYHBIX U
JIECSITHYHBIC B BU/I€ OOBIKHOBEHHBIX; HAXOANUTH JICCATHYHbIC
TpuOJIMKeHNs] OOBIKHOBEHHBIX Jpo0eii;
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JOEeCATHYHBIX  npobeil B oObIkHOBeHHble.  CpaBHEHHE
JOecATHUHBIX Jpobeil. ClokeHne W BBIYUTAHUE JECSITUYHBIX
npoOeii. OKpyriieHHe IeCATHUYHBIX ApoOed. YMHOXKEHUE W
JeTieHne JECSITUIHBIX JpoOeid. [IpeobpazoBanue
OOBIKHOBEHHBIX Jpo0ei B JecaTudHble npoou. KoHeuHbie u
OCCKOHEUHBIC JIECATUYHBIC JIPOOH.

OTHOIIIEHNE IBYX YUCEI

Macmtab ©Ha tuaHe W kapre. [lpomoprun. CBsoiicTBa
NPONOPLMHM, NPUMEHEHUE NPONOPLUUNA W OTHOLICHWM IpuU
pelIeHu  3a1a4.

Cpennee apupMeTHIECKOE YHCEN

Cpennee apudmeruueckoe JByX umcen. M3o0paxeHue
CpeaHero apu(pMETUIECKOro ABYX YACENT Ha YUCIOBOM MPSMOHU.
Pemenve mpakTHUecKuX 3adad € TMPUMEHEHHEM CpEIHEro
apudmerndeckoro. CpenHee apupMETHYECKOE HECKOIbKUX
YHCe.

IIpouenTsl

Ilondarue mnpoueHTta. BblYucI€HHME NPOLIEHTOB OT YHMCIa U
qyucia Mmoo M3BECTHOMY IIPOUCHTY, BBIPAXKCHHUE OTHOLICHUSA B
MpoIeHTax. PeleHne HEeCIOXHBIX TPAKTHYECKUX 3a7ad C
MIPOIEHTAMHU.

— CpaBHUBaTh W YIOPSIOYUBATH JACCATUYHBIC JPOOH.
BBINOTHATH BBIYUCIICHHSI C JCCATUYHBIME IPOOSIMH;

— BBINOJHATH MPUKUJKY U OIEHKY B XOJI€ BBIYMCIICHHIA,

— OOBSCHATH, YTO Takoe mporeHT. [IpencTaBisarh
MIPOIICHTHI B BUJIC Ipo0ei U Ipo0u B BUE IPOIICHTOR;

— HaxOJUTh MPOIEHT OT YKCJA, YHUCIO IO TMPOLCHTY OT
HEro, HaXOIUTh MPOLECHTHOE OTHOIICHHE JIBYX YHCEN,

HaxXOMUTh IMPOICHTHOE CHWXKCHHUE WM TPOLEHTHOE
MIOBBIIIICHN € BEJTHYMHBI;

— OCymecTBIATH  mouck uHpopmammun (B CMU),
coJiepkaliedl  JaHHbIe, BBIPAXXEHHBIE B  TPOILEHTAX,

WHTEPIPETUPOBATH HX;
— TPUBOIUTH TPHUMEPHI HUCIOIH30BAHMS OTHOIIEHHWH Ha
MIPAKTHKE;

— pemaTth 3aJadd Ha TPOIEHTHI W ApoOH (B TOM HHMCIE
3aauyl W3  pEIbHOM TpPaKTHUKW), HWCHONB3yS IPH
HEOOXOAWMOCTHA  KaJbKyJSATOP; HWCIIONB30BaTh TMOHSATHUS
OMHOWleHUs U nponopyuy Ipy PelieHUH 3a/ay;

— QHAJIM3UPOBATh M  OCMBICIMBATH TEKCT  3ajayu,
nepeOpMyIHpPOBATh YCIOBUE, H3BICKATh HEOOXOANMYIO
H(OpPMAINIO, MOACIUPOBATh YCIOBHE C MOMOIIBIO CXEM,
PUCYHKOB, pEAJIbHBIX IIPEIMETOB; CTPOUTH JIOTHYECKYIO
LETIOYKY paccyxaeHui; KPUTUYECKU OLIEHUBATh
NOJTYyYEHHBII  OTBET,  OCYLIECTBIAThH  CAaMOKOHTPOIb,
IPOBEPSISI OTBET Ha COOTBETCTBUE YCIIOBHIO;

— IPOBOAWUTH HECIOXHBIC HCCIEIOBAaHUS, CBSI3aHHBIE CO
CBOMCTBaMH JpPOOHBIX YHCEN, ONUPAsCh HAa YHCIIOBBIC
9KCHEPUMEHTHl (B TOM YHCIE C  HCIOJIb30BaHUEM
KaJbKYJIATOPa, KOMIIBIOTEPA)

PannonanbHbIe
qHCIa

PannonaneHble yncna

[lonoxurensHbIE M OTPULIATEIBHBIE YHCIIA

N3obpakeHre uncen Ha YHCIOBOH (KOOPIMHATHOM) MPSIMOM.
CpaBHeHue uucen. Moaynp  4uciaa, [eOMETpUYECKast
HHTEpIpeTanus MOays yncia. J{efcTBUs ¢ IOJI0KUTEIbHBIMU
W OTPULATENBbHBIMU YMCIIaMU. MHOXECTBO LIEJIBIX YUCET.
[onsiTre o panuonansHOM uncie. [lepBuuHoe npencrasieHne
0 MHOXECTBE pauMOHaNbHBIX uncen. JlelfictBus ¢

— MPUBOAUTH NPHUMEPHI HCHONB30BAaHHUA B OKPYXKArOIIEM
MHUpE  TOJOXKUTENbHBIX M OTPULATENbHBIX  YHCEI

(TemriepaTypa, BBIUTPBHIII — MPOUTPHIII, BBIIIE — HIDKE
YPOBHS MOpS | T.I1.);
— u300pakaTb ~ TOYKAMHM  KOOPIMHATHOH  NPSIMOIi

TIOJIOKUTENBHBIE U OTPULIATENbHBIE PAIlHOHAIFHBIC YHCIA;
— XapakTepu30BaTh W 3alUCHIBATH C IIOMOINBI0 OYyKB
CBOIICTBA  JEWCTBUIl C  palMOHAJIbHBIMU  YHUCIAMH,
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panOHAJIbHBIMHU YU CJIaMU.
Perienne TeKCTOBBIX 3aga4

MIPUMCHSTDH JJI1 Hp606p330BaHI/I$I YU CJIOBBIX Bmpameﬂnﬁ;
— CpaBHUBATh W YNOPAAOYHMBATHL PALMOHAJIBHBIC 4YHUCIIA,
BBITTOJIHATH BBIYMCJICHUS C pallMOHAJIbHBIMU YMCJIaMH

M3mepenus, EmvHuIBl M3MEpEeHHui: [UIMHBI, IUIOmAad, 00bEMa, MacChl, | — BbIpaKaTh ONHM EIMHMIBI HM3MEPEHHS BEJIMYUHBI B 25
MIPUOIIKEHHS, BPEMEHH, CKOPOCTH. 3aBUCHMOCTH MEXKIYy €IMHMUAMM | IpyrHX €IMHUIAX (METPBI B KWIOMETPAX, MUHYTHI B Yacax M
OLICHKH. U3MEPEHHU  KaKJOM  BEIMYMHBL ~ 3aBUCHMOCTH  MEXKAY | T.IL);
3aBUCHMOCTH MCKOY | BCIMYUHAMMU: CKOpPOCTh, BpEM, PACCTOSAHUC, — OKpYIIIITh HaTypajabHbIC YUCJIA U JCCITHUYHBIC I[p06]/1‘
BCIIMYMHaAMH MMPOU3BOAUTCIIBHOCTL, BpPEMHI, pa60Ta; [IeHa, KOJMYCCTBO, | BBITOIHITH MPUKUIKY U OLICHKY B X0/€ BbI‘IHCHGHHﬁ;

CTOMMOCTE. — MOJENMPOBATh HECIOXKHBIE 3aBUCHUMOCTU C IIOMOLIBIO

3ajaun Ha BCE apHPMETHYECKUE ACHCTBHS (hopMyII; BBITTOTHSATE BEIYMCIIEHHUS 10 POpMyIIaMm;

Pemenne TeKCTOBBIX 3a7ad apUPMETHYECKUM CHOCOOOM. | _ penonp3oBaTh — 3HAHMS O  33aBHCHMOCTSX MEKTY

Hcnonp3oBanue Tabnmil, cXeM, 4epTexed, APYTHX CPEICTB | penpunHAME (CKOPOCTb, BpeMst U T.I.) [pPH peLICHUH

MIPEICTABIICHUS TAHHBIX MIPH PEIICHUH 3aa4H. TEKCTOBBIX 3314

3agaun Ha ABWKCHHE, PaOOTy U MTOKYITKA

Pemenne  HECIOXKHBIX 3aJjad = Ha  JBWKCHHE B

MIPOTHUBOITIOJIOKHBIX HAINPABJIICHUSIX, B OJHOM HAaIlpaBJICHUH,

JBIDKEHUE TI0 PEKE 10 TEUCHUIO M MPOTUB TeUcHMs. Pemrenue

3ajad Ha COBMeEcTHyI0 pabory. [Ipumenenue npobeii npu

peuIeHuy 3a1a4.

3ajaym Ha 4acTH, TOJH, TPOIIEHTHI

Pemenue 3amay Ha HAXOXKAECHUE YaCTH 4YMCIA M YUCia O €ro

yacTtu. PelieHue 3ajad Ha mporeHThl u jonu. [IpumeneHue

MPONOPLMI TPHU PELICHUH 3a]1a4.

Jloruueckue 3agaun

Pemiennie  HECIOXHBIX  JIOTUYECKMX  3ajad.  PerieHue

JIOTHYECKUX 3a71ad C IIOMOIIBI0 TpadoB, TaOIHII.

OcHOBHBIE METOBI pelieHust TEKCTOBBIX 3a7a4:

apupMeTHICCKI, Iepedop BapHaHTOB.
DJ1eMEeHTBI Anrebpanveckre BEIpaXKeHUS — YHATaTh W 3allCHIBaTh OYKBEHHBIC  BBIPAKEHUS, 30
ajredpsol Hcnonp3zoBanue OyKB s 00O3HAUEHHS YHCEN, BBIYMCICHHE | COCTABIISITH BEIPAKESHUS IO YCIOBHSM 3a/1a4;

3Ha4YeHUs  aiareOpanyeckoro  BbIPaXKEHHs, NPUMEHEHUE
anreOpandecKuXx  BBIPRXXEHWH U1 3allUCH  CBOWCTB
apupMeTHIecKkux NEHCTBUM, nmpeoOpa3oBaHue

anreOpanvecKuX BBIPA>KEHUH.

— BBIYHCIJIATH YHCIIOBOE 3HaUYCHHE OYKBEHHOTO BBIPAXKEHHUS
IpY 33JaHHBIX 3HAYCHUSIX OYyKB;

— COCTaBJIATH ypaBHEHHs IO YCIOBHMAM 3agad. Pemats
IpocTeHIe YpaBHEHHS HAa OCHOBE 3aBHCUMOCTEH MEXAY
KOMITOHEHTaMH apu(pMETHUECKUX ACHCTBUH;

— CTPOWUTH HAa KOOPAMHATHOM IJIOCKOCTH TOYKH U (UTYPHI
MO 33JaHHBIM KOOpAHMHATaM; OIpPEAEISITh KOOPAMHATHI
TOYEK




OmucarenbHas JuarpaMmbl — wu3BIEKaThb HWHPOpMAIMIO U3 TaOMUI M JUarpamm, 20
CTATHCTHKA. Cron0OuaTteile ©  KpyroBble JAuarpamMMbl.  V3BieueHWe | BBINONHATH BBIYMCICHUS 1O  TaONMYHBIM  JTaHHBIM,
BeposiTHOCTB. uHpopManuu U3 auarpamm. l3o0pakeHwe auarpaMM IO | CpaBHMBAaTh  BEJIMYMHBI, HAaXOAWTh  HauOoOIbIINE U
Komounaropuxa YHCJIOBBIM JaHHBIM. HavMEHbIINE 3HAYCHHs U Jp.;
— BBINOJNHATH cOOp MHPOPMAIMH B HECIIOKHBIX CIIydasX,
MPEAICTABIATh NHGOPMALIMIO B BU/E TAOJHII M JUArPaMM, B
TOM HYHCIIE C TOMOUIBIO KOMITBIOTEPHBIX MPOrpamMM;
— IPUBOIUTH IIpUMEPBI CILy4aiHBIX COOBITHH,
JOCTOBEPHBIX W HEBO3MOXKHBIX coObITHH. CpaBHHMBATH
HIAHCHl ~ HACTYIUICHWSI  COOBITHH;  CTPOUTH  pEUEBBIC
KOHCTPYKIIMH C HCIIONb30BAHUEM CIIOBOCOUYETAHUH Oosee
6EPOAMHO, MANIOGEPOSIMHO U JIP.;
— BBINIOJNHATH Nepedop BCEX BO3MOXKHBIX BApHAHTOB JUIs
nepecuera OOBEKTOB  HMJIM  KOMOWHAIMHA,  BBLICITH
KOMOHMHAIIMH, OTBEYAIONINE 33IAHHBIM YCIIOBUSIM
Harasignas Harnsnas reomerpust — omepupoBaTh Ha 0a30BOM ypPOBHE MOHATHSIMHU: (QUTYypa, 45
reoMeTpusi durypsl B OKpyxaromieM Mupe. Harnsiaele npencraBieHust 0 | ToYka, OTPE30K,  MHpsiMas, JIyd, JIOMaHas,  yTol,
¢durypax Ha IUIOCKOCTHU: TIpsIMasi, OTPE30K, JIy4, Yrojl, JOMaHas, | MHOTOYTOJbHHUK, TPEYTOJbHHK W  YETHIPEXYTrONbHUK,
MHOTOYT'OIBHUK, ~OKPYXHOCTb, Kpyr. UYeThIpexyroibHUK, | MPSAMOYTONBHUK W  KBaJpaT, OKPYXXHOCTb U  KpYT,
IIPSIMOYT OJIbHUK, KBazpar. TpeyroynpHUK, BHUJBI | MPSAMOYTONBHBIM — mHapaiurenenunen, KyO. M3o0paxars
TPEYrOJIbHUKOB. IIpaBunbHbIE MHOTOYTOJIBHUKH. | M3ydaeMmble GUTYPHI OT PYKH U C HOMOIIBIO JTMHEHKY;

N300paskeHre OCHOBHBIX reoMeTpuueckux ¢uryp. Bzammuoe
pacnonoXkeHue JBYX MPSIMBbIX, ABYX OKPYKHOCTEH, MPsAMOM U
OKpyXHocTHU. JlTnHa oTpe3ka, JoMaHoi. EquHuIel naMepenus
qnuHbl. [locTpoenune oTpeska 3aJaHHON JUIMHBL. BHIBl yIIOB.
I'panycnas mepa yrna. V3MepeHue M IMOCTPOEHHE YIJIOB C
ITOMOIIIBIO TPAHCTIOPTHPA.

[lepumerp wmHOrOyrompuuka. l[loHsTHE MIOmAAN QUTYPHI,
€IMHUIIBI U3MepeHus romany. [lmomane mpsMoyToiIbHUKA,
KBaJpaTa.

— pacro3HaBaTh Ha 4YepTeXaX, PHUCYHKAX M MOZEIIX
reomerpudeckne Gurypsl, KoH(purypammu. IlpuBomuth

OpUMEpsl  aHAJIOrOB  TeoOMeTpuueckux  Guryp B
OKPYXKAIOIIEM MHUPE;
— wm300pakaTh  reoMerpuyeckue  QUTypsl ©H  HX

KOHQUTYpaluu OT PYKH M C HUCIOJNB30BAaHUEM UYEPTEIKHBIX
WHCTpyMeHTOB. M300paxkaTe reomerpuyeckne (UTypbl Ha
KIIeTYaTon Oymare;

— H3MEpPATh C TIOMOIIBI0O WHCTPYMEHTOB U CPaBHUBATH
JUIMHBl OTPE3KOB W BENHYHMHBI yriioB. CTPOUTH OTPE3KH
3aJTAHHOW JUTMHBI C MOMOIIBIO THHEHKU M UPKYIS U YIIIbI
3aJ]aHHOW  BEJIMYHHBI C  TMOMOIIBIO  TPAHCIOPTHUPA.
BhIpaxkaTh OIHU SIMHHUIBI H3MEPEHUS JITHH Yepe3 APYTHe;
— BBIYHCJATH IJIOMIAJM KBAJPATOB M MPSIMOYTOJLHHKOB,
ucrons3ys (GopMynbl TUIOMAMU KBajpaTa M IUIONIAIH
NPSIMOYTOJIbHUKA;

— BBIPAXATh OJTHU EIUHMIIGI U3MEPEHUs TUIOMAJN Yepe3




npyrHe;

— W3rOTaBJIMBATh  MPOCTPAHCTBCHHBIC  (Qurypsl  u3
pa3BepTOK; pacmo3HaBaTth pa3BepTKH KyOa,
napajuieienumnena;

— BBIYUCIATH O00BEMBI Ky0a U HPSAMOYTOJIBHOIO

napajuesnenumnena, UConb3ys Qopmyisl ob0bemMa Kyba H
o0beMa TPSMOYrOIBHOrO TNapajuienenunena. Beipaxkats
OJTHYU CTUHUIIBI U3MEPEHUS 00beMa Yepe3 Ipyrue.

— pefmaTth 3aJa4d Ha HaXO0XICHUC JIMH OTPE3KOB,
IIEPUMETPOB MHOI'OYTOJIbHUKOB, T'PaJyCHOM MEpHI YIJIOB,
IJIOIAZeH KBaJIpaToOB U IPSIMOYTOJIBHUKOB.

Hcropus HUcropust maremaTukn — ONHCHIBATH OTJIETIbHBIC  BBIJAIOIIUECS  PE3yJIbTATHI, 5
MaTeMaTHKH [osiBnenne umdp, Oyks, mepornmudoB B mpoiecce cyéra W | MOITYYEHHBIE B XO/I€ PA3BUTHS MAaTEMATHKH KaK HAYKH;
pacupenenenua npoaykroB Ha JlpeBHem biumkHemM BocToke. | — 3HAaTh NOpUMEPBl MAaTEMAaTHYECKUX OTKPBITUH W UX
Cas3p ¢ HeonmuTiaeckoil peBoIOIUei. aBTOPOB, B CBSI3U C OTEYECTBEHHOW M BCEMUPHOU HMCTOpUEH.
Poxnenue — mecTUAecATEPHUYHONM  CHCTEMBl  CUUCICHHS. | XapaKTepH30BaTh BKIAJ BBIJAIONIMXCS MAaTEMaTHKOB B
[NosiBeHnE ECATUYHON 3aITUCH YHCEIT. pa3BUTHE MaTEMaTUKU M MHBIX HAYYHBIX OOJacTen
Poxaenue w pasBuTHE apuQMETHKH HATYPalbHBIX YHCEN.
HOK, HOJ, npocteie uncna. Pemero Iparocdena.
[losiBieHne HyAsS W OTPUIATENBHBIX YHCEN B MaTeMaTHKe
npesHoctu. Pons JInodanra. [Touemy (—1)(—1) =+1-
Hpobu B Bamuione, Erunte, Pume. OTKpBITHE HECATHIHBIX
npobeit. CrapuHHBIE CHCTEMBI Mep. JlecaTmuHble npoOu u
MeTpuueckas cucrema mep. JI. Marauukuii.
TemaTuveckoe MIAHMPOBAHUE 10 YHeOHOMY NPeAMeTy
«Auaredopa», 7-9 kiaace, 306 yacon
HaumeHoBaHue . KosmmuectBo
OcHoBHOe coaepxkaHue Bupapl yueOHO#H aeITeJIbHOCTH YYALMXCS
pa3zeioB, TeM 4acoB
HeiictButenbuble | Yucna. PanyonansHble yncia — ONepUpoBaTh TOHSATHSAMH: MHOXECTBO HATypaTbHBIX 20
yuciaa MHOXeCTBO paluoHaNbHBIX yKncen. CpaBHEHHE PALlMOHANBHBIX | yucell,  MHOXECTBO  LENMBbIX  YUCEl,  MHOXECTBO
gpucen. JleficTBHA ¢ panMoHaNbHEIMKU uncaamu. [Ipencrapinenue | pammoHa bHBIX qucen, HppaIMoHaIbHOE YHUCIIO,

PpalOHAJIIBHOI'O 9YrCiia HGCHTH‘IHOﬁ ,I[pO6LIO.

I/IppaLII/IOHaJ'IBHBIe qucia

IlonsTne HUppaALIMOHAIIBHOT'O qucia. Pacrio3naBanune
HppanOHaJIbHBIX YUCEIIL. HpI/IMepLI J0Ka3aTCIbCTB B anre6pe.

KBaZ[paTHBIﬁ KOPCHb, MHOXCCTBO ,Z[eﬁCTBHTeHLHLIX YHUCCII,

TCOMCTPHUYCCKAsA MHTCPIPCTAllMd HATypaJbHbIX, ULECIIbIX,
palliOHAJIbHBIX, HeﬁCTBHTeHBHBIX YHUCCII;
— TIOHUMATh W OOBSICHSITH CMBICI HOBI/IHI/IOHHOfl 3aIlliCH




I/IppaHI/IOHaHI)HOCTI) ‘II/ICH&\/E . HpI/IMCHeHI/Ie B TCOMCTpHHU.

CpaBHeHue MppalMOHaTbHBIX qHCell. MHoxecTBO
JIeMCTBUTENBHBIX YHCEN.

KBagpaThsie kopHU

Apudmernyeckuii  KBaJpaTHBIM KopeHb. [IpeoOpa3oBanue

BBIp@XXEHUN, COJEpXKAIIUX KBaJpaTHble KOPHH: YMHO)KEHHE,
JiefieHNe, BBIHECEHHE MHOXXMTENS HU3-TI0 3HAKa KOpHA,
BHECEHHE MHOKHUTENS 10| 3HAK KOpHSI.

HaTypaJbHOI'O YUCJia,

— BBIIOJHSITH BBIYHCJICHUS, B TOM 4YHCIE C
HCIIOJIb30BAHUEM MPUEMOB PAITMOHATILHBIX BEIYUCICHU;

— BBIIIOJIHATH OprrJIeHI/IC paHI/IOHaHLHLIX YUCCII C
3aJIaHHOM TOYHOCTBIO;

— paCHO?:HaBaTI) paHI/IOHaJII)HI)Ie n prauHOHaanme

YHUCJIa; CPaBHHUBATh PALHMOHAIBHBIE W HpPPaLHOHAJbHbBIC
qHCIIa;

— HCIOJB30BaTh CBOWCTBA YMCEN U NpaBUjia JEUCTBUM NIPH
BBIIIOJIHEHUN BBIYMCIICHUI;

— BBIIIOJHATL  OKPYIVICHHUE  pPAllMOHAJIBHBIX  YUCCII B
COOTBCTCTBUMU C IIpaBUJIaAMU;
— OLCHUBATh 3HA4YCHUC KBaaApaTHOT'O KOpHHA nus3

MOJIOKHUTEILHOrO 1IEJIOr0 YHCIIa;

— OICHMBAaTh PE3yJbTaThl BBIYMCIACHUNW TPH PELICHUU
MPAKTHYECKUX 3a/1a4;

— BBIMOJIHATH CPABHEHHUE YHUCEN B PEAJIbHBIX CHTYAIIHIX;

— OCTaBJIATh YHCJOBBIC BBIPAKEHHUS IMPU  PELICHUU
NPaKTHYeCKUX 3a7ad W 3aJa4 M3 JPYruX Y4eOHbBIX
MIPEIMETOB;

—  npeocmasnsims pAyUOHAIbHOE YUCTO 8 8UOe OeCTMUUHOU
opodu;

— ynopsoouueamv — WUCIA, ~ 3ANUCAHHbIE 6  6UOe
0DbIKHOBEHHOU U 0eCAMUYHOU OpoduU;

— naxooume HO/[ u HOK uucen u ucnoavzosams ux npu
peutenuu 3a0a4

ToxaecTBeHHbIE
npeodpazoBaHusi

ToxnecTBeHHbIE TPE0Opa30BaHUS

UucioBble 1 OyKBEHHBIE BHIPAKEHUS
Belpaxxenne ¢ mepeMeHHOW.  3HaueHUe
IToncranoBka BbIpaKEHUI BMECTO IEPEMEHHBIX.
JpobHO-paniioHaIbHbIE BEIPAKEHUS

Crenenp ¢ uenmbiM mokazateneMm. [IpeoOpasoBanme npoOHO-
JUHEHHBIX BBIPAKCHUH: CIIOKEHHWE, YMHOXEHHE, IeJICHUE.
Aurebpanueckas ApoOb. JlomycTrMble 3HaYeHUsI IEPEMEHHBIX B
IpOOHO-paIMOHATIBHBIX BBIPKEHHSIX. CokpareHue
anredpamndeckux apooeii. [IpuBenenue anredpandeckux apoodeit
K o0memy 3HameHatemo. JleiicTBusi ¢ anrebpanyecKuMu

BBIpAXXCHUA.

— BemonHATe  HecnoxHblE — mpeoOpazoBaHMS IS
BBIYUCIICHUS 3HAYECHUH YHCIIOBBIX BBIPa)KCHUH,
COJEP)KAIMX CTENIEHH C HaTypaJbHBIM IIOKa3aTeseM,
CTEIEHH C LIENbIM OTPULIATEIILHBIM ITOKa3aTEeNIEM;

— BBIOJNHATH  HECIOXKHBIE  NPeoOpa3oBaHMSA  LIEIBIX
BBIP@KEHUN: PACKpbIBaTh CKOOKH, NPHBOAUTH ITOJOOHBIE
CllaraeMble;

— HUCHOJIB30BaTh (HOPMYNBI COKPALIEHHOTO YMHOXKEHUS
(xBazpat cyMMBI, KBaJpaT pa3HOCTH, Pa3HOCTh KBaJPaTOB)
JUIsl YIIPOLLEHUS BEIYUCIICHNH 3HAUYCHUH BBIPAXKEHUI;

— BBINIOJHATE  HCCJIOXKXHBIC npe06p330BaHH${ ,Z[pOGHO-
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JIpOOSIMU:  CIIOXKEHHE,
BO3BEJICHHUE B CTETIEHb.
[IpeoOpa3oBanue BeIpaKeHNH, COAEPIKALINX 3HAK MOTYJIS.
Lenbie BeIpaskeHUs

Crenenb C HaTypaJbHBIM TIOKa3aTeleM M €€ CBOMHCTBA.

BbIUUTAaHHUC, YMHOXCHHUC, [CJIICHUC,

[IpeoOpazoBanust  BhIpOKEHHUH, CONEPKAIIMX CTEMEHU C
HaTypaJlbHbIM [10Ka3aTeleM.

OpHouneH, MHoroujeH. JleficTBusS C  OAHOWICHAMH |
MHOrowIeHaMu  (CJIOXKEeHHe,  BbIUMTAHHE,  YMHOXEHUE).

@DopMyJIbl COKpPAIEHHOTO YMHOMEHHS: Pa3HOCTh KBaJpaToB,
KBaJpaT CyMMbl U pa3HOCTU. PasjioxeHHe MHOrodjeHa Ha
MHOXHTEIIM: BBIHECEHHE OOLIeT0 MHOXHUTENS 3a CKOOKH,
IPYIIIAPOBKA, IIPUMEHEHUE dbopmyn COKpAIIEHHOTO
yMHOXKeHus. KBajgpaTHbI TpEXUiieH, pa3ioKeHne KBaJApaTHOrO
TPEXWIEHAa HA MHOXUTENH.

JIMHEHHBIX BI)Ipa)KeHI/Iﬁ n BI)Ipa)KeHI/Ifl C KBaJApaTHbBIMH
KOPHSMU,
— IIOHUMATb CMBICJ 3allMCH YK CJia B CTAHAAPTHOM BUC,

— OomepupoBaTh Ha  0a30BOM  YpPOBHE  IOHITHEM
«CTaHJapTHAs 3alUCh YUCIIAN;

— onepupoeamvb NOHAMUAMU CMeNneHu ¢ HamypailbHbIM

nokaszamenem, CMeneHu ¢ YeulM  OmpuyameibHbiM
nokasamesnem,

— GLINOJHAMbL  NPeoOPA308AHUSL  YETbIX — BbIPANCEHUIL:
Oelicmeusi ¢ OOHOYJeHAMU  (CllodiceHue,  Gbluumanie,

VMHOOICEHUe), Oelicmsus ¢ MHO20UIeHaAMU (Cllodicenue,
sblUUMAHUe, YMHOJICEHUE),

—  BBINOAHAMb PA3NONCEHUE MHOLOUIEHO8 HA MHONCUTHEU
O00HUM U3 CnOCOD08: BblHeceHue 3a CKOOKY, epYRNUposKd,
UCNOTBL308AHUE POPMYTL COKPAUJEHHO20 YMHONCEHUSL

—  8bldesIMb K8AOpam CymMmbl U pa3HOCHU OOHOYAEHO8,

— packnaovlgams Ha — MHOJCUMenu K8aopamHulil
mpexunen,

—  BBINOIHAMb NPEoOPA306ANUSL BLIPAIICEHULL,

cooepoicawjux CMeneHu ¢ YeablMu OmpuyameibHbiMu
NOKA3amensiMu, nepexooums on 3anucu 8 eude cnmeneHu ¢
YenviM OmpuyamenbHblM NoKazamenem K 3anucu 8 6uoe

opodu;

— BLINOAHAMbL  NPeodpPaz08anust  OPOOHO-PAYUOHATLHBIX
BbIPAICEHUL: cokpaujerue opobeil, npuseoenue
aneebpauyeckux  Opobell K  obwemy  3HAMeHameno,
ClLOJICEHUe, YMHOJICEHUE,

Oenenue aneebpauyeckKux opobeil, 6038e0eHUe
aneebpauyeckoli  Opobu 8 HAMYPANLHYIO U YETVIo

OMPUYAMENbHYIO CHeNneHb,

—  BLINOIHAMb NPEOOPA30BAHUS BBIPANHCEHUU, COOEPHCAUUX
K8aopammubvle KOPHIL,

— gbloenamb KeAopam CyMMbvl UIU PA3HOCMU O8YYeHd 6
BbIPAINCEHUSX, COOEPIHCAUUX KBAOPAMHbLE KOPHU,

—  BLINOIHAMb NPEOOPAZ0BAHUSL BLIPANCEHULL, COOEPIHCAUUX
MOOYIb,

—  BLINOIHAMb Npeobpazoeanusi U Oelicmeus ¢ HUCIaMu,




3aNUCAHHBIMU 8 CMAHOAPMHOM 8UOE;

—  BbINOAHAMD npeoopaso6aHus. aneebpauiecKux
BLIPAJICEHULl  NpU  peuwleHuu  3a0ay  Opyeux  y4eOHuIX
npeomemos

YpaBHeHnust
HepaBeHCTBA

YpaBHEHUS U HEPABEHCTBA
PasencrBa

YucnoBoe  paBEHCTBO.
PaBencTBO € mepeMeHHOM.
YpaBHEeHuUs

ITonsiTue ypaBHeHMsI UM KOpHs ypaBHeHus. IlpencraBieHue o
PaBHOCHIIBHOCTH ypaBHEHUH. O6actpb oTIpeeTICHUS
ypaBHEeHUs (00JIaCTh JONMYCTHUMBIX 3HAUYCHU TIEPEMEHHOM ).
Jlunelinoe ypaBHEHHE U €r0 KOPHH

Pemenne nuHeiHbIX ypaBHeHUH. JIMHelHOE ypaBHEHHE C
napamerpoM. KonnyecTBO KOpHEM JIMHEHHOrO ypaBHEHUS.
Petienuie TMHENHBIX YpaBHEHUH C TapaMETPOM.

KBagpaTtHOE ypaBHEHHE U €ro KOPHU

KBagpataeie ypaBHeHus. HemomHbeie KBagpaTHbIE ypaBHEHHSL.
JuckpuMuHaHT KBajapaTHoro ypaBHeHud. Dopmyna KopHei
KBajapaTHOro ypaBHeHHs. Teopema Buera. Teopema, oOpaTHas
TeopeMe  Buera.  PemeHue — KBaJpaTHbIX  YpaBHEHWIl:
UCIOJNb30BaHUE  (OPMYJIBl  JJIsI  HAXOXKICHUS  KOpHEH,
rpaduuecKui METOJ| PELICHUs, DPAa3JIOKEHUE Ha MHOMKUTENH,
moxbop KOpPHEH ¢ WCIONb30BaHWEM TeopeMmbl Bmera.
KonuuectBo KOpHEW KBaApaTHOrO YPaBHEHUS B 3aBUCUMOCTH
OT €ero JIUCKPUMWHAHTa. DbHKBaJpaTHbIE  YpaBHEHHS.
VYpaBHEHHdA, CBOAMMBIE K JIMHEWHBIM U KBaJpaTHBIM.
KBagpaTHble ypaBHEHUS C TAPAMETPOM.
JpoOHo-paniioHaIbHbBIE ypaBHEHUS

Pemenne  mpocredmmx — ApoOHO-THMHEHHBIX
Pemenve npoOHO-panimOHAIEHBIX YPaBHEHUH.
Meroasl  pelieHHs ypaBHEHHN: METOABI  PaBHOCHIIBHBIX
rpeoOpa3oBaHMii, METOA 3aMEHBl MEPEMEHHOM, TpaduvecKuit
Meron. Mcnonp3oBaHue CBOUCTB (YHKIMI TpH pEIICHUH
ypaBHEHUII.

CBoiicTBa  YHCIIOBBIX  PaBEHCTB.

YpaBHEHUII.

f(x)=a

[Ipocreiimne nppauroHanbHble YpaBHEHUS BHIA

— omepupoBaTh Ha  0a30BOM  YpOBHE  TOHSITHAMHU:
PaBEHCTBO, YHCIOBOE PABEHCTBO, YpPaBHEHHE, KOPEHb
ypaBHEHUS, pElIeHHE ypaBHEHUS, YHCIIOBOE HEPaBEHCTRO,
HEPABEHCTBO, PELICHUE HEPABEHCTBA;

— TIPOBEPSTH CIPABEAIUBOCTh YHCIOBBIX paBEHCTB M
HEpPaBEHCTB;

— pemath JIMHEHHBIE HEPaBEHCTBA W
HEPABEHCTBA, CBOJIALLINECS K JTUHEUHBIM;

— pemaTh CHUCTEMbI HECJIOXHBIX JIMHEWHBIX YpaBHEHUU,
HEpPaBEHCTB;

— TIPOBEPSTH, ABISETCA JH [AHHOE YHCIO pPEIIEHUEM
ypaBHEHUS (HEPaBEHCTBA);

— pemiath KBaJpaTHbIE ypaBHEHHs IO (opMmyse KOpHei
KBaJIPaTHOTO ypaBHEHMUS;

— mn300pakaTh pEIIeHHs HEPaBeHCTB M HMX CHCTEM Ha
YHCIIOBOU TIPSIMOIA;

— COCTaBJIATh M peElIaTh JIMHEHHBIE YpPaBHEHUS IIpU
pemeHun 3a7ad, BO3HUKAIOMIMX B JPYIHX Yy4eOHBIX
IpenMeTax;

— onepupoeamv NOHAMUAMU. YPAGHEHUe, HEPABeHCMBO,
KOpEHb YPAaGHeHUsl, peuieHue
HEpaeeHcmed,  pPAGHOCUTIbHBIE
onpeoenenus  YpPaGHeHUs.
VpasHeHUll Uiy HepageHcms),;
— pewiams JUHelHble YPAGHEHUS U YPABHEHUsL, CBOOUMbLE K
JUHEUHBIM C NOMOWBIO MONCOECHBEHHBIX NPeoOPa308aHULL,
— pewams K8a0pammuvie ypasHeHUs U YPABHeHUs,
C800UMbIE K KBAOPAMHBIM C NOMOWBIO MONCOECMBEHHbIX
npeobpazosanuii,

— pewams OpoOHO-TUHElHble YPAGHEHUS,

—  pewams npocmeliuiue UppayUOHAbHble YPABHEeHUs 8U0d

JT(x)=a, \/f(x)z\/g(x);

HECCJIOXKHBIC

obracme
cucmemvl

Vpaghenus,
(nepasencmaa,
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JE(X)=\a(x).

YpaBHeHUs BUA x"=a .YpaBHEHUS B LIENbIX YACIIAX.
Cucrembl ypaBHEHHI

YpaBHeHUE C BYMs IlepeMEHHbIMU. JIMHEHHOE ypaBHEHHE C
JBYyMs [IEPEMEHHBIMMU. IIpsamas KaK rpaduueckas
HMHTEPIpETaLUs JIMHEHOrO ypaBHEHUS C IBYMS [IEPEMEHHBIMH.
ITonsiTue cucremsl ypaBHeHM. Perienue cucremMsl ypaBHEHU.
Meronpl penieHUs CUCTEM JIMHEHMHBIX YpPaBHEHUH C JBYyMs
MepEeMEHHBIMU: TpaQUYECKHd METOJ], METOJ CIOKECHUS, METOJT
IIO/ICTAHOBKH.

Cucrembl IMHENHBIX YPaBHEHUH C TapaMeTPOM.

Hepasencrra

UmncnoBple HepaBeHCTBa. CBOWCTBAa UHCIOBBIX HEPaBEHCTB.

IlpoBepka crOpaBeUIMBOCTH  HEPABEHCTB MpU  3aJaHHBIX
SHAYCHUAX IEPEMECHHBIX.
HepaBenctBo ¢ mepemenHoii. Crtporme u  HeCTporue

HepaBeHcTBa. OO0acTh OIpeneleHUsT HepaBeHCTBAa (00J1aCTh
JIOITYCTUMBIX 3HAYEHUH TTEPEMEHHOM ).

Perienuie TMHENHBIX HEPABEHCTB.

KBagpatHoe HepaBeHCTBO W €ro pelieHus. PerneHue
KBa/IpaTHBIX HEPABEHCTB: HCIIONB30BaHUE CBOMCTB M Tpaduka
KBaJIpaTHIHON (DYHKITMH, METOJ HHTEPBAJIOB. 3aIUCh PEIICHUS
KBaIpaTHOTO HEPABEHCTBA.

Pemenve 1wenmblx w®  OpoOHO-palMOHANBHBIX  HEPABEHCTB
METOJIOM WHTEPBAaJIOB.

CucreMbl HEpaBEHCTB

CucreMbl HEpaBEHCTB C OJTHOW IepeMeHHOU. Pemrenne cucrem
HEPABEHCTB C OJHOW IEPEMEHHOWU: JMHEHHBIX, KBaIpaTHBIX.
NzobpakeHre pemieHusl CHCTEMbl HEPaBEHCTB Ha YHCIIOBOM
NpsIMO. 3aluCh pelICHUs] CUCTEMb] HEPABEHCTB.

—  pewams ypasHeHus 6U0a Xn =da;

— pewiams YpasHeHusi ChOCOOOM PA3NodNHCeHUs

HA MHOJCUMENU U 3aMeHbl NePeMEHHOT;

—  UCNONB308aMb MEMOO UHMEPBAN08 O

peulenus yeavix u OpOOHO-PAYUOHATILHBIX HEPABEHCME,

— pewiams JuHeliHble VPAGHEHUs U HepPaseHCcmea C

napamempamu,;

— pewiamv  HeCNOJCHble KBAOPAMHblE  VPABHEHUs C

napamempom,

—  peuiams HeClOJHCHble CUCMEeMbl TUHEUHbIX YPaBHeHUll C

napamempamu,

—  pewiams HeClONCHbIe YPAGHEHUS 8 YeNbIX YUCLAX

— cocmaenams U pewlamsv JUHeElHble U KeaopamHbie

VpasHenus, YpasHeHus, K HUM C800Aujuecs, CUCmeMmbl

JUHEUHbIX VPABHeHUll, HepaseHCmE NpU peuileHuu 3a0auy

Opy2ux y4eoHvIx npeomemos;

—BLINOJHAMbL ~ OYEHKY  Npasoonooodust  pe3yibmamos,
NONYYAeMbIX NpU peuleHUuU JUHENHbIX U K8AOpAmHbIX
VPaBHeHUli U CUCeM JUHEUHbIX YPAGHEeHUll U HEPABEHCME
npu peuerHul 3a0ay 0pyeux y4eoHvlx npeomemos;

— ebvlOupams coomeemcmsyroujue YpasHeHus,

HepageeHcmea UlU  UX ~ cucmemvl OAf  COCMABAEHUSA

Mamemamuieckou Mooenu 3a0anHOU peanbHOU CUmyayuu

UNU NPUKTAOHOU 3a0ayi;

— yMemb UHMEPNPemupos8ams NOJIYYeHHbI HpU peuleHuu

VpasHeHus, HEepAGeHCMed WIU CUCMeMbl pe3yibmam 8

KOHMeKCme 3a0aHHOU peanbHOl CUmyayuu Ui NPUKIAoHol

3a0auu

DyHKUNU

OyHKIIUU

[onstre GpyHKIIH

HekapToBel KOOpIMHAaTBl Ha miockocTH. @DopmupoBaHue
MPEACTaBICHUI O METAPEAMETHOM MOHATHH «KOOPAWHATHI».
CriocoObl 3amanust (GYHKUMA: aHAJIUTHYECKHH, Tpadudeckuil,
tabmuunbeiii.  ['paduk  dymkmun.  Ilpumepst  dyHKOWA,
MOJy4aeMbIX B MPOLIECCE MCCIIEIOBAHMS Pa3IMYHBIX PeabHBIX

— Haxomuts 3HaueHne GyHKIHUH 1O 33JaHHOMY 3HAYCHHIO
apryMeHTa;

— HaXOMUTh 3HAYEHHE aprymMeHTa 1o
3HAYEHUIO (YHKIIMY B HECTIOXKHBIX CHTYAIIHSX;
— ONpEeNensTh MOJOKEHHUE TOYKHA T0 €€ KOOpIMHATAM,
KOOPJWHATHI TOYKH II0 €€ TMOJIOXKEHWI0 Ha KOOPIMHATHOM
IUIOCKOCTH;

3aJITaHHOMY

50
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MpOLIECCOB M peIIeHUs 3agad. 3HaueHne (YHKIUU B TOYKE.
CpoiictBa (QyHKIMA: 00JacTe ONpeneleHHs, MHOXECTBO
3HAaYCHUH, HYJIH, MPOMEXKYTKH 3HaKOIIOCTOSIHCTBA,
YETHOCTH/HEUETHOCTD, MMPOMEKYTKU BO3pacTaHus U yObIBaHUS,
HauOosblllee ¥ HaWMEHbIllee 3HayeHus. VccnemoBaHue
(dyHKIMM 110 €€ TpaduKy.

[Ipencranenue 06 acCHMNTOTaX.

HenpepriBHocTh pynkumn. Kycouno 3apanabie yHKINU.
Jluneitnast GpyHKUIUS

CpoiictBa W rpaduK JWMHEWHOW  (QYHKIHMHA.  YTIOBOH
ko3 uimeHT npsmoi. Pacmonoxenue rpaduka JNHMHEHHON
(yHKIIMM B 3aBHUCHMOCTH OT €€ yriioBoro ko3dduimenta u
cBOOOAHOrO uieHa. HaxoxneHue KOIQQPUIMEHTOB JIMHEHHON
(YHKIMU TIO 3aJaHHBIM YCJOBHUSIM: TIPOXOXKICHUE MPSIMOH
4yepe3 JIBE TOYKU C 3aJ]JaAHHBIMH KOOPJWHATAMH, TIPOXOXKJICHHE
MPSIMOM Yepe3 AaHHYIO TOUKY U MapajulebHON JaHHOM MPSMOI.
Ksanpatuunas pyHKIus

CeoiictBa ¥ rpaduk KBagpaTudHOH QyHKIMK (mapadosa).
[ocTpoenue rpaduka KBajgpaTHYHOW QYHKIUM TIO TOYKAM.
Haxoxmenue Hynedl KBaapaTUdHOH (YHKIHH, MHOXKECTBA
3HAa4YeHUll, MPOMEXYTKOB 3HAKOIOCTOSHCTBA, IPOMEXYTKOB
MOHOTOHHOCTH.

OO0patHas MpOIOPITMOHATIEHOCTD

k
CaoiicTBa QyHKINH Y = ; I'mmep6ona.

I'padukn  ynkmuit. IlpeoOpazoBanme rpaduka GyHKIHH
y=f(X) ama moctpoenms rpaduxoB ymximii Buma

y=af (kx+b)+c.

k
I'paduxn pynkuuit Yy =a+—— y:\/;,yzé/;, y=|x|.

X+b'
[locnenoBaTenbHOCTH U IPOTPECCUH
UucnoBass  mociueqoBaTeNbHOCTh.  [IpuMepsl  YHCIIOBBIX

nocieaoBaTeNbHOCTE. beckoHeuHble IMOCIen0BaTENbHOCTH.
Apudmerndeckasi nporpeccusi 1 e€ cBoiictBa. I'eomerpuueckas
nporpeccus. Popmyna oOWIETO wWiIEHa W CyMMBI N IEpPBBIX
YJICHOB apu(PMETHYecKO U TEeOMETPUYECKOH IPOrpeccuil.

— mo rpaduKy HaxXoOUTh 00NacTh  ONpEAeTcHUs,
MHOKECTBO 3HAYCHUH, HYIM (QYHKUUH, MPOMEKYTKU
3HAKOIOCTOSIHCTBA, IPOMEKYTKH BO3pacTaHusi U yObIBaHUS,
HanOoJblIee 1 HANMEHbIIIeE 3HaUeHUsT QYHKLNH;

— CcTpouTh rpaduk MMHEHHOW QYHKINH;

— TpOBEpsTH, SBISETCS JU JaHHBIA rpaduK rpapuKoMm
3ajaHHold (QyHKUMK (JIMHEWHOHW, KBaJpaTH4YHOH, oOpaTHON
MPOMOPIHOHATEHOCTH);

— OIpenensTh NPUOINKEHHBIE 3HAYCHUSI KOOPIUHAT TOYKH
nepecedeHus rpagukoB QyHKIIHA;

— omepupoBaTh Ha  0a30BOM  YpOBHE  TOHSATHAMHU:
MOCJIE0BATENBHOCTD, apudMernaeckas POTpeccHs,
reoMeTpudecKas IpOrpecCHs;

— pemarth 3aJa9d Ha MPOTrPECCHH, B KOTOPBIX OTBET MOXKET
OBITh TIONy4eH HEMOCPEJCTBEHHBIM TMOjcYeTOM  0e3
MpUMEHEHHS (OPMYIL.

— HUCTNONB30BaTh TpadUKH  peabHBIX  MPOIECCOB U
3aBUCUMOCTEH IIJISl OMPEICSICHHS UX CBOWCTB (HAMOONbIITHE
W HAaWMEHBIINE 3HAYCHWA, MPOMEXYTKH BO3PACTaHUS H
yObIBaHUS, O0OJACTH MOMOKUTETBHBIX M OTPUIATENBHBIX
3HAYCHHUH U T.11.);

— WCHONB30BAaTh CBOKMCTBA JIMHEHHOW (QyHKIMM © ee
rpaduKk TpU pelIeHHUH 3a7ad W3 JAPYrHX  y4eOHBIX
MPEIMETOB;

— Onepuposamp NOHAMUAMIU: @yHKYUOHANbHAS
3asucumocms,  QyHkyus, epagux  Gyukyuu, cnocobdwol
3a0anus  QyHKyuu, apeymeHm U 3HaAYeHue QyHKyuu,
001acmy onpedeneHUs U MHONCECMB0 3HAYeHUll (QYHKYUU,
HYIU  YHKYuY,  NPOMeXCYmKU  3HAKONOCHOSHCMEA,
MOHOMOHHOCMb @yHryuu, YeMmHOCMb/HeuemHOCHb
dyHryuu;

— cmpoums epaghuxu AuUHeuHoU, Keaopamudro QyHKyull,
00pamHoll  NPONOPYUOHATIbHOCMU,  (QYHKYuu  8uoa:

k
y=at oy =Xy = y=|x;

— Ha npumepe K8AOPAMUYHOU (HYHKYUU, UCHOIb308AMb
npeobpazosanus epaguxa gynxyuu Y=F(X) ons nocmpoenus
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Cxopsmascs TCOMCTPUUCCKAas MMPOrpeCCcusl.

epaghuxoe ynkyuil y — af (kx+b)+c

— cocmasensimv  YPAaGHeHUsi  NpAMOU N0 3A0aHHBLIM
YCRoguamM: npoxooswell uepes 08e MOUKU C 3A0AHHBIMU
KoopouHamamy, npoxooaueri uyepe3 OAHHYIO MOUKY U
napanienvHou OaHHOU NPAMOU,

— uccnedosamv QYHKYUI no ee epaguxy;

—  Haxo0umv MHOJCECMBO 3HAYEHUL, HYIU, NPOMENCYMKU

3HAKONOCMOSIHCMBA, ~ MOHOMOHHOCMU — K8AOPAMUYHOT
@dyHxyuu;

— onepuposamv  NOHAMUSAMU.  NOCAEO08AMENLHOCYb,
apugpmemuyeckas npoepeccus, 2e0MempuiecKast
npoepeccusi;

— pewams 3a0auu Ha apugpmemuyeckyio u
2eOMEMPUUECKYIO NPOSPECCUIO.

— WIIOCMPUpPOBAms ¢ NOMOWDbIO  2PAPUKA  PeanbHyI0

3a6UCUMOCTD UIU NPOYECC HO UX XAPAKMEPUCTIUKAM,
— UCNONL308aMb  CEOUCMBA U 2PAPUK  KEAOPANMUYHOU
GyHkyuu  npu  pewrenuu  3a0ay U3 Opyeux y4eOHuIx

npeomemos
Crarucruka u | CTaTUCTHKA U TEOPHs BEPOSITHOCTEH — CB0OOOMHO ONEPUPOBATH TMOHATHUSAMH: CTONOYATHIE U 35
Teopus Cratucruka KpPYTOBbIE  JHarpaMMbl, TaOJMIBI  JaHHBIX, CpEIHEe
BePOSITHOCTEIH Tabmuunoe wm  rpaguyeckoe  NpEACTAaBICHHE  JAHHBIX, | apu)METHUECKOE, MEAWaHa, HAuOONbIIee W HAMMEHBIIEE

CTONOYAThIE W KPYrOBbIC UATPaMMbI, TrpaduKH, MpPHUMEHEHUE
IUarpamMM U rpaduKoB Il ONUCAHHS 3aBHCHMOCTEH peabHbIX
BEJIMYWH, W3BJICUeHHE WHGOpPMAIMK W3 TaONUWI], TUarpaMm M
rpa¢ukoB.  OmnmcaTenbHBIE  CTAaTHCTHYECKHE  ITOKA3aTeIH
YUCIIOBBIX HAOOPOB: cpemHee apu(pMETHUecKoe, MeauaHa,
HamOonplllee W HaWMEHbINIee 3HA4YeHHA. Mepbl pacCenBaHUA:
pasMax, HCIepcrs U CTaHIaPTHOE OTKIIOHEHNE.

CnydaiiHasi MU3MEHYUBOCTb. V3MEHUMBOCTH IPHU H3MEPECHUSX.

Pemaromue npaBuia. 3aKOHOMEPHOCTH B HM3MEHUYUBBIX
BEJINYHMHAX.

CryuaitHbie coObITHS

CrnydaiiHple  OOBITBI  (IKCIIEPUMEHTHI),  JJIEMEHTapHBIE

cilydaiiHble cOObITHA (McXozpl). BeposTHOCTH 37eMeHTapHbBIX
coObrtnid.  CoObITHS B CIyYalHBIX  JKCIIEPUMEHTaxX H
ONaronpusTCTBYIOIINE 3JIEMEHTapHble coObITHA. BepositHOCTH

3HA4YeHUs BBIOOPKH, pa3Max BBIOOPKH, JHUCIEPCUS W
CTaHJapPTHOE OTKIIOHEHHE, CITydaiiHasi H'3MEHYNBOCTE;

— BBIOMpaTh HamboJee yHOOHBIM CIOCOO MpeaCTaBICHUS
nH(pOopMariy, aTeKBaTHBINA €€ CBOMCTBAM M IEIIM aHAIH3a;
— BBIYHUCIATH YMCIIOBBIE XapaKTEPUCTUKN BHIOOPKH;

— CBOOOIHO OIEPUPOBATH MOHATHAMU: (haKTOpHAIl YHCTIA,
MEPECTAHOBKH, COYETAaHUA W pPa3MENIeHHs, TPEyTrOJbHUK
TTackans;

— cBOOOMHO ONEPUPOBATH MOHATHUAMH: CITyYailHBIA OIBIT,
CIIy9allHBIM BBIOOpP, MCIBITAHHE, JJIEMEHTApHOE CIIy9aiHOe
coObITHE (MCXOIT), KIACCHYECKOE ONpeeTIeHHE BEPOSITHOCTH
CIIy9alHOTO  COOBITHS, ONEepaluu  HaJl  CIyYalHBIMH
COOBITHSIMH, OCHOBHBEIE KOMOMHATOPHBIE ()OPMYJIBL;

— CcBOOOJHO ONEPUPOBATH MOHATUSMH: CITyYailHBIA OIIBIT,
CIIy9allHBIM BBIOOP, MCIBITAHKE, AJIEMEHTAPHOE CIyYaiHOe
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ClydaHbIX  cOObITUH. OMNBITBI ¢  PaBHOBO3MOXKHBIMH
3JIEMEHTapHBIMU COOBITUSIMHU. Kilaccndyeckue BepOsSTHOCTHBIE
OMBITHI C HCIOIB30BAHWEM MOHET, KyOukoB. [IpencraBienue
COOBITHI € MOMOILIBIO Auarpamm Oinepa. [IpoTHBONONOXKHBIE
coObITHS, OOBENMHEHHE W TepecedeHue coObTuil. [IpaBuio
cioxenus: BeposiTHocTed. Cnydvaiineiii Be1OOp. [lpencraBienue
JKCIIEpUMEHTa B BUAE JepeBa. HeszaBucumble COOBITHSL.
YMHO)EHNE BEPOATHOCTEN HE3aBUCUMBIX COOBITHH.
[TocnenoBaTenpHble He3aBUCHMBbIE UCTIBITaHUS. [IpencraBienue
0 HE3aBUCHUMBIX COOBITHSIX B )KU3HHU.
OneMeHThl KOMOMHATOPUKU
[IpaBuino yMHOXEHHsI, TEpECTAHOBKU, (AaKTOpUal dYHCIA.
Coderanus U 4yuciao coueranuit. DopMmyrna YUCiIa COYCTAHUI.
Tpeyronpuuk Ilackams. OmnbITel ¢ OOJBIIMM  YHCIOM
PaBHOBO3MOXKHBIX 3JIEMEHTApHBIX COOBITHI. Bbramcienne
BEpOSATHOCTEH B OMNBITaX C MPUMEHEHHEM KOMOMHATOPHBIX
dbopmyn. Ucnertanuss  bepHymnmu.  Ycmex wuw o Heyagada.
BeposarHoctr coObITHIT B cCepuy HCTTBITaHUH bepHysn.
CrrydaifHple BETMINHBI
3HAaKOMCTBO CO CIlydaHBIMH BEIHMYMHAMH Ha TMpHUMEpax
KOHEYHBIX JIHUCKPETHBIX CIIydalHBIX BEIUYMH. PacmpeneneHue
BeposiTHOCTeH.  Maremarndeckoe — oxumanue.  CBoiicTBa
MareMaTudeckoro oxuganus. lloHATHEe O 3akoHe OONBIIMX
yucen. M3mepenue BepositHocTed. IIpuMmeHeHne 3akoHa
OoNpmIMX  4YHCEeT B COIMOJOTHH,  CTPAaXOBaHUH, B
3IpaBOOXPAHEHHUH, OOECIIeUeHNH O€301TacCHOCTH HACEICHHS B
Ype3BbIYAWHBIX CUTYALUAX.

MHOxecTBa M OTHOLIEHUSI MEXTY HUMU

MHoxecTBO, XapaKTepUCTUUECKOE CBOWCTBO
MHOXXECTBA, DJEMEHT MHOXECTBa, IYCTOE, KOHEYHOE,
OeckoHeuHoe MHOXecTBO. llogmHOXecTBo.  OTHOmIEHHE
NPUHAUIEKHOCTH,  BKJIIOYEHHS,  pPAaBEHCTBA.  JJIEMEHTHI
MHOXKECTBa, CITOCOOBI 3aJaHWs MHOXECTB, pACIO3HABAHUE
MOJAMHOXECTB U BJIEMEHTOB IMOAMHOMXECTB C HCIIOJIb30BAHUEM
Kpyros OJilnepa.
Onepanyy Haa MHOXKECTBAMU
[lepeceuenve n oObenrHEHNE MHOXKECTB. Pa3HOCTH MHOXECTB,
JIOTIOJTHEHHE MHOXKecTBa. VIHTepmperauusi omnepanuid  Haj

coObITHE (KCXO0J), KJIACCUYECKOEe ONpeelieHHe BEPOSTHOCTH
CIIy4alHOTO  COOBITHS, ONEpaluu  HaJ  CIyYalHBIMH
COOBITUSIMU, OCHOBHBIC KOMOMHATOPHBIC ()OPMYJIBL;

— 3HaATh NPHUMEPHI CIYYalHBIX BEIWYUH, U BBIYUCIATH UX
CTaTHCTUYCCKUE XaPAKTCPUCTUKH;

— HUCTONB30BaTh (HOpMyINIbI KOMOMHATOPUKH TP PELICHUU
KOMOHMHATOPHBIX 33734,

— pemiath 3aJa4d Ha BBIYKMCICHHE BEPOSTHOCTH B TOM
YHCcIIe C UCIIONIB30BaHUEM (POPMYI.

— TPEACTAaBJATh MHPOPMAIMIO O PEATBHBIX IMpOIeccax U
SIBIICHUSIX CIIOCOOOM, aJICKBATHBIM €€ CBOMCTBaM W IIeJH
UCCTIeIOBAHNS;

— aHaJU3UpoBaTh M CPaBHUBAaTh  CTaTUCTUYECKUC
XapaKTEPUCTUKH BBIOOPOK, TMOJIYUYEHHBIX B IPOLECCE
pellieHus TPUKIAJHOW 3aJiadd, W3YYeHHS PEasbHOro
SIBJICHUS, PEIICHUS 3a7aui U3 IPYTHX YUCOHBIX MPEIMETOB;

— OIICHMBATh BEPOSTHOCTh PEaJbHBIX COOBITHI U SBICHUN
B Pa3JIMYHBIX CUTYAIUX.

— Onepuposamv NOHAMUIMU: CMONLOYamble U Kpy2osble
ouazpammsl, mabauyvl OAHHLIX, CpeoHee apudmemuyeckoe,
Meduana, Hauboavbuiee U HAUMeHblee 3HAYeHUsl 6blO0PKU,
pazmax 6vlO0PKuU, OUCHEPCUSL U CIAHOAPMHOe OMKIOHEHUE,
CYHAUHAS UBMEHYUBOCTD,

—  u3gIeKamy ungopmayuio, npeocmasnenuylo 6
mabdauyax, Ha ouazpammax, spagpukax;

— cocmaensimb  madaUYsl, CMPOUmb  OUASPAMMbL U
epaghuru Ha 0CHOBe OAHHDBIX,

— onepupogéamv  NOHAMUAMU.  hakmopuan — Hucia,
nepecmanosKku u couemans, mpeyeoavruk [lackans;

— NpUMEHAMb  NPASUNO0  NPOU3GEOCHUS. NPU  peuleHUU
KOMOUHAMOPHbIX 3a0al;

— Onepupoeamv  NOHAMUSAMU:  CAYYAUHBLL — ORbUMN,
CYHAuHbIL GbIOOP, UCHLIMAHUE, dNEMEHMAPHOe CIYHAUHOE
cobvimue (ucxoo), Knaccuyeckoe onpeoenexue
BEPOSIMHOCIU  CAYYAUHO20  COObIMUS, — ONepayuu  Hao
CYHAUHBIMU COOLIMUAMU,

—  npeocmasnsams  UHGOPMAYUI0o €  HOMOUWbIO  KPYeos
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MHOXECTBaAaMU C TIOMOIIIBIO KPYTOB Diijiepa.

Duinepa;

— pewiamv 3a0auyu HA BLIYUCICHUE GEPOSMHOCHU C
noocuemom — KOMUYeCmsda  6aAPUAHMO8 ¢ NOMOWLIO
KOMOUHAMOPUKU,

— U381€eKAMb, UHMEPNPemuposams U npeoopaso6vieams
ungopmayuio,  npeocmasieHHylo 6  mabauyax, Ha
ouaspammax, epauxax, ompaxtcaowyro ceoucmea u
Xapaxmepucmuky peanbHbiX NPOYeccos U s8aeHUll,

— onpedeisimvb  CMAMUCMUYECKUE  XAPAKMEPUCTIUKU
6bI00pOK  nO  mabauyam,  OouaspamMMmam,  epaguxam,
BbINONHSAMb CPABHEHUE 8 3ABUCUMOCIU OM Yelu pPeueHus.
3a0ay4u,

—  oyeHugamv
A61eHUL

BEPOANHOCMb  pPEAIbHbIX cobbimuii.  u

TekcToBbIE 3agavuu

Penrenne TeKCTOBEBIX 3a1a4

3agaun Ha Bce apuPMETHISCKHE SHCTBUS

PerieHre TeKCTOBBIX 3anad  apu(METHUYECKHUM  CIIOCOOOM.
Ucnonb3oBanue TaOMUI, CXeM, 4YepTEKeH, IPYruxX CpeicTB
MIPECTABIICHUS JAHHBIX TIPY PEIIEHUH 3aJa49H.

3agaun Ha ABWKCHHE, PaOOTy U MTOKYITKH

AHanu3 BO3MOXHBIX CHUTyallMid B3aMMHOTO PAaCIIONOKEHUS
00BEKTOB TIpM WX JBWKCHHHM, COOTHONIICHHUS OO0BEMOB
BBITIOJTHSIEMBIX pa0boT TIPH COBMECTHOM padoTe.

3ajaum Ha 9aCTH, JTOJH, IPOIEHTHI

Pemenvie 3amad Ha HaXOXJAEHUE YACTH YHCJA M YHCIA II0 €ro
yacTu. PereHue 3ajad Ha MpOUEHTHl W Jonu. [IpuMeHeHue
MPONOPLMI TP PELICHUH 3a]1a4.

Jlornyeckue 3a1aun

Pemenne normueckux 3agad. PelieHue noruueckux 3anay ¢
MTOMOIIIBIO TpadoB, TAOIHII.

OcHOBHEBIE METO/IBI pernreHus TEKCTOBBIX 3amay:
apudmerndecknii, anreOpanyeckuii, mepedOp BapHUAHTOB.
[lepBruHBIE IpENCTaBICHUS O APYTUX METOAAX PEIIeHUs 3a1ad
(reomerpuueckue u rpadUuecKre METOIBI).

— peliaTh HECIIOXKHBIC CHKETHBIC 3a7aud Pa3HbIX THIIOB
Ha Bce apuMETHIECKHUE ICHCTBHUS;

— CTPOUTH MONETh YCIOBHUSA 3adadd (B BHJC TaOJIHIIEI,
CXEeMbl, pHCYHKa WJIH YypaBHEHH:), B KOTOPOH JaHBI
3HAUEHHUS JIByX M3 TPEX B3aWMOCBS3aHHBIX BEIWYHH, C
IENBIO MTOMCKA pelIeH s 3a1auu;

— OCYHIIECTBIISITH CIOCOO TIOMCKa pEIIeHHs 3a/Ja4d, B
KOTOPOM PACCYKIEHHE CTPOUTCS OT yCIIOBHS K TPEOOBAHUIO
WA OT TPeOOBAaHUS K YCIIOBHIO;

— COCTaBIIATh IUIaH DEIIeHHS 3aJadl, BBIICIATH JSTaIbl
perIeHus 3a1a4n;

— HWHTEPIPETHPOBATh BBIYUCIUTENBHBIE PE3YNbTATH B
3a/1a4e, UCCIIEIOBATh TOTYIEHHOE PelIeHHe 3a/1a4H,

— 3HATh pa3lInyMe CKOPOCTEH OOBEKTa B CTOSUEH BOXE,
MIPOTHUB TEUSHHS U TI0 TEUECHHUIO PEKH;

— pemiaTh 3a/1a4d Ha HAXOXKJIEHHE YaCTH YMCIIa U YHCIia 110
€ro 4acTy;

— pemiaTth 3a7]aud Pa3HBIX THIIOB (Ha paboTy, Ha TMOKYIIKH,
HAa JIBIDKEHIE), CBA3BIBAIOIINX TPH BEJTMYMHBL, BBIIEIAT 3TH
BEIMYUHBI U OTHOIIEHUS MEXK]Ty HUMU;

— HaxXOUTh MPOIEHT OT YHCJIa, YHUCIO IO TMPOUEHTY OT
HEero, HaXOIUTh TPOIEHTHOE CHIDKEHHE WIIM TPOIEHTHOE
TIOBBITIIEHUE BEITMYHHEI;
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— pemath HECJIOXKHBIC JIOTUYCCKHE 3aJa4d  METOJOM
paccyxeHui;

— BBIJBUTATh TUIOTE3bI O BO3MOXHBIX MPEICTbHBIX
3HAYCHHSIX UCKOMBIX B 33Jlau¢ BEJIUYHH (J€NaTh MPUKHUIIKY );
— pewiams NPocmule U CIOACHbIE 3A0AYU PA3HBIX MUN0S, d
maxoice 3a0a4u NOGLIUEHHOU MPYOHOCIU,

— UCNOTBL306aAMb paA3Hble KPAmKue 3anucu Kax Mooenu
TEKCMO8 CLOJICHBIX 3a0ay OAs1 NOCMPOEHUs. NOUCKOBOU
cXembl U peulenus 3a0au,

—  pasiudams MOOelb MEeKCma U MOOeb peuleHus 3a0aul,
KOHCMPYUposams K OOHOU MOOenU peulenusi HeCl0NCHOU
3a0a4u pazmvle Mooenu mekcma 3a0ayi;

— 3HamMb U NPUMeHAmb 00a Cnocoba Noucka peulenus
3a0au (om mpebosanus K YCIO8UIO U OM YCIOBUS K
mpebosanuio),

— MOOenuposamv paccylcoeHuss npu NOUCKe peuleHusl
3a0au ¢ nOMowbIo 2pagp-cxemoi,

— @bidesimb IMansl peuleHus 3a0awu U cooepaicamue
Kaosc0020 smand,

— YMemb 6blOUpAMb  ONMUMATLHLIL MEmMOO peuleHus
3a0auu U 0CO3HABAMb 6bIOOP MEMOoOd, pPACCMAMPUBAMb
pasznuyHvle Memoobl, HAX0O0Umv pasHvle peulenus 3a0ayu,
ecu 603MOJICHO,

—  AHATU3UPOBAMb 3AMPYOHEHUS NPU PeUuleHUU 3a0al,

—  BBINOIHAMb PA3TUUHbIE NPEOOPA308AHUS NPEOTONCEHHOU
3a0auu, KOHCMPYUPOBAMb HOBble 3a0au U3 OAHHOLU, 8 MOM
yucie oopammuvie;

—  UHMEPNPEMuUpPOBAMb GbIMUCIUMETbHbIE PE3YTbMAMblL 8
3a0aue, uccned08amsv NOIYYEeHHOe peuleHue 3a0a4u;

—  QHATU3UPOBAMb BCEBO3MOJICHBIE CUMYAYUU B3AUMHO2O
pacnonodicenuss  08yX  00bEKMO8 U UBMEHEHUe  Ux
Xapakmepucmuk npu COBMECHHOM OBUICEHUU (CKOPOCHb,
8peMs, paccmosiHue) npu peuenuu 3a0ay Ha 08UNCeHUe 08YX
00beKmo8 Kak 6 O0OHOM, MAK U 8 HPOMUBONONONCHBIX
HAaNpasneHusx,

— UCCHED08AMb BCEBO3MOICHBIE CUMYAYUU NPU DeuleHUU
3a0au HA OBUMICEHUE NO peKe, DACCMAMPUSamv pa3Hble
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cucmemvl omcuema,
— pewiams pazHo0OpA3HbIe 3A0AUU KHA YACHUY,

— pewamv U 000CHOGbIGAMb CBO€ peulenue 3a0ay
(6v10enssmy  MaAMeMamuyeckyio OCHO8Y) HA HAaXodicoeHue
Yyacmu YUCaa U YUcia no e20 Yacmu Ha 0CHOBE KOHKPEMHO20
cmbicaa 0poou,

—  0CO3HABAMb U OOBACHAMb UOCHMUUHOCHb 3A0AY PA3HBIX
MUNos, CeA3bI8AIOWUX MPU GeIUUUHbL (Ha pabomy, HA
NOKYNKU, Ha O8udicenue), 6bl0elsamb MU GEeIUYUHbL U
OMHOUEHUSL MeHCOY HUMU, NPUMEHAMb UX HPpU peuleHuu
3a0ay, KOHCMpPYupogams cOOCMEeHHble 3a0ay YKA3AHHbIX
munos;

— @nademb OCHOBGHLIMU MemoOamMu peuleHus 3a0ad Ha
cmect, Chaagbl, KOHYEeHMpPayuu,

— pewamsv 3a0a4u HA NPOYEHMbI, 8 MOM YUCTE, CLOJICHbIE
npoyenmul ¢ 000CHOBAHUEM, UCNONL3YSL PA3HBIE CHOCOObL,

— pewams Jo2uYecKue 3a0aYU PA3HLIMU CHOCOOAMU, 6
mom uucie, ¢ 08yMsi OIOKaMU U ¢ mpemsi OIOKAMU OAHHBIX C
nomouvio madauy;

— pewams 3a0a¥u N0 KOMOUHAMOpUKe U mMeopuu
6eposmHOCHell HA OCHOBe UCHONb308AHUSI  U3YYEHHBIX
MeEMO008 U 000CHOBLIBAMb PELUECHUe;

— pewiams HeCNOJICHble 3a0ayu N0 MAMeMAmuyeckol
cmamucmuxe,

—  081A0emb OCHOBHBIMU MEMOOAMU PEeULeHUST CIOJICENHbIX
3a0au:  apughmemuueckull,  aneebpauyeckuil, nepeoop
8APUANMO8, 2e0MeMPUYECKULL, 2PAPUYECKUL, NPUMEHAMb UX
6 HOBBIX NO CPABHEHUIO C UBYYEHHBIMU CUMYAYUSIX,

— evidensmb NpU  pPeleHuu  3a0ay  XapaKmepucmuxu
paccmampugaemoll 8 3a0aye Ccumyayuu, OmMIUYHble Om
peanvuvlx  (me, Om  KOMOp®HIX  ab6CMpasuposaucy),
KOHCMPYUpo8ams  HOBble CUMYAyuu C YYemoMm IMmux
Xapakmepucmuk, 6 HacmHOCMU, HpU peuleHuy 3a0aq Ha
KOHYEeHmMpayuu, yuumsléams niOMHOCMb GeLecmed,

— pewams U KOHCMPYUPOGAMb 3A0aui HA OCHOGE
PACCMOMPEHUsT  PedanbHbIX — CUMyayuil, 6 KOMOPbIX He
mpebyemcsi MOYHbLU GbIYUCTUMETbHBII Pe3YIbMam,
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— pewantsv 3a0ayu Ha 08UMNCEHUEe No pekKe, pacemampueat
PA3Hble cucmemvl omcdema

Hcropus
MaTeMaTHKH

Bo3HUKHOBEHNME MaTeMaTHKU KaK HAayKH, 3Tambl e€ pa3BUTHSL.
OCHOBHBIE pa3jienbl MATEMATHKU. Belgaronyecss MaTeMaTUKU |
HX BKJIaJ B pa3BUTHUEC HAYKH.

beckoHeuyHOCT, MHOXKECTBa IMPOCTBIX YUCCII. Yucnaa u JJIINHBI
OTpPE3KOB. PanyonaneHple  uucna. [TotpebHOCTH B
uppannoHanbHbIX yncnax. [llkona [udaropa

3apoxnenne anreOpbl B Heupax apu@MeTHKH. AJ-XOpe3MH.
Poxnenue OykBeHnHoi cumBosiuku. [1. depma, ®. Buer, P.
Hekapt. Hcropust Bompoca o HaxoxJeHUM (oOpMyNn KoOpHeH
anreOpanvecKuX ypaBHEHUH CTeneHed, OoybIuX 4erhipéx. H.
Tapranss, k. Kapnano, H.X. A6ens, O. Nanya.

[losiBieHne Meroma KOOpPIWHAT, IMO3BOJSIOLIETO TEPEBOTUTH
reoMerpuieckue OOBEKThI Ha s3bIK anreOpbl. [losBiieHue
rpapukoB ¢Gymkumid. P. Jlekapr, II. depma. IIpumepst
Pa3IMYHBIX CUCTEM KOOPJMUHAT.

3amaua Jleonapmo Ilmzanckoro (PuOoHayun) O KPOJIHKAX,
yncna GuboHauun. 3amava o maxmaTtHOW gocke. CXOOUMOCTh
TEOMETPUIECKON TTPOTPECCHH.

Hcroku Teopum BEpPOSTHOCTEN: CTpaxoBOE €10, a3apTHbIE
urpsl. 1. @epma, b. Iackans, 5. bepraymmu, A.H. Kommoropos.
Ponb poccmiickux yIEHBIX B pa3BUTHN MatemaTuku: JI. Ditmep.
H.N. Jlo6auesckuii, II.JI. YeOnimen, C. KosaneBckas, A.H.
Konmoropos.

Marematnka B passutud  Poccum: Ilerp |, mkoma
MaTeMaTHYeCKNX W HABHTAIKMX HAyK, PA3BUTHE POCCHUCKOTO
dbmora, A.H. KpeuoB. Kocmmueckas mporpamma m M.B.
Kennpim.

— XapaKTepU30BaTh BKIAJ BBIAAKOLIMXCA MAaTEMAaTUKOB B
pa3BUTHE MaTEMaTHUKU M UHBIX HAYYHBIX O0NacTel;

— OIKACHIBATH  OTJAENbHBIE  BBIJAIOIIUECH PE3YJIBTATHI,
IIOJIy4EHHBIE B XOJI€ Pa3BUTHUS MATEMaTUKU KAK HAYKHU;

— 3HaTh IIPUMEPbl MATEMAaTUYECKUX OTKPBITMM H UX
ABTOPOB, B CBSI3U C OTEYECTBEHHON U BCEMUPHOW UCTOPUEH;
— IIOHMMAaTh POJIb MaTEMATUKU B pa3BUTHH Poccun

TemaTHYecKOe NJIAHUPOBAHME N0 Y4eOHOMY NPeAMETY
«I"eomeTpus», 7-9 kiaacc, 210 yacon

HaumMmenoBanue
pa3ziesioB, TeM

OcHoBHOE coiep:kaHHne

OcHoBHBIE BUABI Y4e0OHOH AeATETbHOCTH Y4alluXCsl

KoanuecTBo
4acoB

I'eomerpuueckue
¢urypsl

I'eomerpuueckas ¢urypa. dopmupoBanue
MPEACTABICHUH O METaIPEAMETHOM HOHATHU «(Urypay.
Touka, nWHUA, OTPE30K, MpsMas, Jiyd, JOMaHasi,

— OIEepUpOBaTh Ha 6a3oBOM MOHSATUSIMH
reoMeTpUYECKUX QUryp;

— U3BJEKAaTh HMHGOPMALMIO O TeOMETpPHYECKUX (urypax,

YpOBHE
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IJIOCKOCTh, YTOM, OMCCEKTpUCa yria U e€ CBOMCTBA, BUABI YITIOB,
MHOI'OyT OJIBHUKH, KPYT.

MHOroyrojibHUK, €ro »3JeMEHTbl U €ro CBOMCTBA.
PacniosHaBaHue HEKOTOPBIX MHOIOYIOJIBHUKOB. Buinyxivie u
HeBbINYKIble MHO20Y20bHUKY. 1IpaBUIBHBIE MHOTOYT OJIbHUKH.

TpeyronsHuku. Brpicota, MeamaHa, OuccekTpuca,
Cpe/Hsisl IMHUS TpeyroibHuKa. PaBHOOEPEHHBIN TPeyroabHIK,
€ro CBOMCTBA W IIPU3HAaKU. PaBHOCTOPOHHMI TpPEYrOJIIBHUK.
IIpssMoyrosbHBIi, OCTPOYT OJIbHBIH, TYIOYT OJIbHBIN
TPEYroJbHUKU. BHemHue yriel TpeyroinbHuka. HepaBeHCTBO
TPEYroJIbHUKA.

UeThIpEXyTrOIbHUKH. [Mapamnenorpamm, pomO,
NPSMOYTOJIBHUK,  KBajpaT,  Tpameuus, paBHOOEIpEHHAs
Tparenus. CBOICTBa W TPU3HAKU MapaiieiorpamMma, pomoa,
NpsIMOYI'OJIbHUKA, KBApaTa.

OKpyXHOCTb, KpYI, WX DOJEMEHTHI W CBOWCTBA;
LICHTpAJIbHBIE M BIIMCaHHbIE yribl. KacaTenbHas u cexywjas K
OKPY)XHOCTH, uUX c6olicmga. BrncaHHble W  ONHCaHHBIE
OKPYXHOCTH  JJI1  TPEYIOJIbHUKOB,  YemulpEXy20bHUKOG,
NPABUTLHBIX MHO20Y20bHUKOS.

Mnozoepannux ~ u  eco  anemenmvl.  Hazeanus
MHO202DAHHUKOS C PA3HbIM HNONONCEHUEeM U KOAUYeCmEoM
epaneli. IlepBuuHbBlE  TIpEACTaBICHHA 0 MUpaMuUze,
napaJulenenunese, npusme, chepe, mape, TUIMHIPE, KOHYCE, UX
3JIEMEHTAaX U MPOCTEHIINX CBOMCTBAX.

MIPECTABICHHYIO HA YePTEXKaX B SBHOM BHJIE;
— TMPUMEHSTH IS PEIICHUs 3a7ad IeOMETPUYEeCKHUE (aKThI,
€CJIM yCJIOBHS UX MPUMEHEHUS 3aaHbI B SIBHOU (hopMme;

— pelaTh 3aJlayd Ha HAXOXJCHHE NeOMETPHUYECKUX BEIUYUH
1o o0pa3iam WK allrOpUTMAaM.

— HCIIOJIb30BaTh CBOWCTBA T€OMETPHUYCCKUX (QUIYp JUIs
pelICHUs THUIOBBIX 3alla4, BO3HHUKAIONIMX B CHTYyallUsIX
MIOBCEIHEBHOM JKU3HU, 3a]]a4 MPAKTUIECKOT'0 COACPIKAHUSL.

— u3gIeKamv, UHMEPNpemuposams U  npeodpa3oevleams
UHGOPpMAYUIO O 2e0MeMPUYECKUX PuUSypax, NPeoCmaieHHYI0 Ha
yepmedicax,

—  npuMeHAmMb ceoMempudeckue axmul 08 peuenus 3a0a4, 8
MOM Yucie, NPeonoaazarwux HeCKOIbKO Wa208 peuteHus;

—  gopmyruposams 8 npocmeuwux Cayuasx ceoucmea u
npusHaKu gueyp;

—  00KA3bIBAMb 2EOMEMPULECKUe YIMBEPIHCOCHUS,

— glademb CMAHOAPMHOU Klaccuuxayueni niocKux guayp
(Mpey20IbHUKO8 U HembIPexXy2OabHUKO8),

— UCNONBL308AMb  CEOUCMBA  2eOMEeMPUYecKux @ueyp 0as
peulenus  3a0ay  Npakmuyeckoeo Xapakmepa u 3a0ay  u3
CMEMNCHBIX OUCYUNTUH

OTHOLIEHUS

CBoiicTBAa  paBHBIX  TPEYTOJIHHHUKOB. IIpuznaku
paBEeHCTBA TPEYTONbHUKOB.
Ilpu3Haku u cBOWCTBA MapajlICNbHBIX MPAMBIX.

Axcuoma napannenvnocmu Esxauda. Teopema @aneca.

IIpsimoit yron. Ilepnenaukynsp k npsmor. HaknoHHas,
npoekus. CepeauHHBIN NepneHAUKYIAp K oTpe3Ky. Ceoiicmea
U NPU3HAKU NEPREHOUKVIAPHOCIIU.

Ilponopyuonanvnvie  ompesku,  nodobue
Tlooobnvie mpeyeonvruku. llpusnaxu noooous.

B3anmMHoe pacrionoxkenne npsMoi U OKPYKHOCTH, 08)X
OKpYIICHOCHELL.

duzyp.

— omepupoBaTh Ha 0a30BOM YpOBHE IOHSATHSIMH: PaBEHCTBO
¢uryp, paBHble (QUTYpB, PaBEHCTBO  TPEYTOIBHUKOB,
HapauIebHOCTh MPSIMBIX, MTEPHIEHANKYIIPHOCT MPSIMBIX, YTIIbI
MEXTy TPSIMBIMH, TTEPIICHTUKYIIAP, HAKIIOHHAS, TPOSKIIHS;

— WCIIOJNB30BAaTh OTHOLICHUS [UISl PEIIeHUs MPOCTEHINX 3a71a4,
BO3HHUKAIONIUX B PEATbHOM KNU3HH;

— onepuposamv NOHAMUAMU. PAGEHCME0 @Queyp, pagHvle
@uzypsi, pageHcmeo mpeyeoibHUK08, NapaiiebHOCMb NPIMbIX,
NePNeHOUKYNIAPHOCIb — NPAMbIX,  Yelbl — MeNCOYy — NPAMbIMU,
NEPReHOUKYIsp,  HAKAOHHAsA, npoekyus, nodobue  ¢ueyp,
no0obHble (hucypol, NOOOOHBLE MPEY2OTbHUKU,

— npumenamv  meopemy  Daneca u  meopemy o
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NPONOPYUOHATLHBIX OMPE3KAX NPU PeuleHUU 3a0ay,

—  Xapakmepuzo8amb 63AUMHOE PACNON0JCEHUEe NPAMOU U
OKPYIHCHOCTU, O8YX OKPYHCHOCTEU.
— UCNONBL308aMb  OMHOWEHUS
BO3HUKAIOWUX 8 PEANbHOU HCUSHU

o pewlenus — 3a0ady,

N3mepenus 51 ITonstue BenuumHbl. JlnuHa. 3MepeHHe  JUIMHBL 29
BBIYHCIICHUA Enunune! nsmepenus JuvHbl. BennuuHa yria. I'pangycHas mepa
yria. —  BBINONHATh U3MEPEHUE UIMH, PACCTOSIHUM, BEUYHH YIJIOB, C
ToHsATHE O TUTOMIAIN TJIOCKON (GHUTYPHI U €€ CBOWCTBAaX. | IOMOIIBIO MHCTPYMEHTOB JJIs M3MEPEHUH JUIMH U YTJIOB;
N3mepenue mnomanei. EquHuIb H3MEpeHns III0IIA M. — TpuMeHSTh (opMyNbl TepuUMeTpa, IUlomamd W o0bema,
[IpencraBnenne o6 o00bEME W ero CcBOWCTBaX. | IJIOMIAJM TIOBEPXHOCTH OTACIBHBIX MHOIOIPAaHHUKOB IIpU
Nsmepenne 00bema. Equnuiiel namMepeHus 00bEMOB. BBIYUCIIEHUSIX, KOT/1A BCE TAHHBIE UMEIOTCS B YCIIOBUH;
Tpuronomerpuueckue byHKIMU OCTpOro yria B | — MIPUMEHSITH TEopeMY [Mudaropa, 0a3oBbIe
HPSIMOYTOJILHOM TPEYrOlIbHUKE puconomempuieckue @QyHKYuu | TPUrOHOMETPUYIECKHE COOTHOINEHUS JUIS BBLIYMCIICHHS JUINH,
myno2o yeia. BBIYUCIIEHHE 3IIEMEHTOB TPEYTOJIBHHUKOB C | pacCTOSHUM, IIIONMAAEH B MPOCTEMIINX CIIydasX;
HCIIOJIB30BAHUEM TPUTOHOMETPUUECCKUX COOTHOIIICHU. — BBIYHUCIITH PACCTOSIHUSL Ha MECTHOCTH B CTaHIAPTHBIX
®opmyJIbl IO TPEYrONbHUKA, Mapajuie]orpaMMa M €ro | cuTyanusx, IUIOM@AM B MPOCTEHINMX CIydasx, NPUMEHSAThH
YAaCTHBIX BHJIOB, (DOPMyJIbI [UIMHBI OKPYXHOCTH M IUIOIIA/IH (hopMyITBI B TPOCTEHIIINX CUTYalUsAX B TIOBCEHEBHON YKH3HU
kpyra. CpaBHeHHE W BBIUHCIICHHE IuTomameir. Teopema
ITudaropa. Teopema cunycos. Teopema xocunycos
I'eomerpuueckue WHCTpyMEHTBI  JUIS ~ H3MEPEHUN U HOCTpoeHHvﬁ; — W306pakaTh THMOBBIE TIOCKHE GUIYpH H (GUIYpH B 30
IIOCTPOECHUS U W3MEPEHHE M BLIYMCIICHHE  YIVIOB, JUIMH (paccrosamil), IIPOCTPAHCTBE OT PYKH H C OMOIIBI0 HHCTPYMEHTOB;
npeobpasoBanus | MIOWAACH. — BBHIIONHATH TPOCTEHIINE MOCTPOEHHMS HAa MECTHOCTH,
“PaCCTOﬂHI/Ie MEXIy TOYKaMHu. PaccTosHUE OT TOYKH 1O HEOOXOIMMBIE B PEATHHOM HKH3HI.
npsaMoi. PaccmosiHue mesxcoy gueypamu. — CrpouTs  UIYpY, CHMMeTpHUHYIO maHHOW  durype

I'eomerpuueckne mocTpoeHuss Ui
CBOMCTB r€OMETPUYECKUX (QUTYD.

WNHCTpyMEHTBI A1 TOCTPOEHUM: LHUPKYJb, JIMHEHKA,
YIOJBHUK. [Ipocmetiuiue nocmpoenuss yupkyiem U JUHeUKou:
nocmpoenue OucceKmpucovl yaia, NeprneHOUKYIApa K HpIMOU,
yena, pagHoz2o OaHHOMY,

Tocmpoenue mpeyeonvHuKo8 o mpém cmopoHam, 08ym
CMOPOHAM U YTy MeNHCOY HUMU, CIOPOHE U 08VM NPUTEHCAUYUM
K Hell yenam.

Henenue ompesxa ¢ 0aHHOM OMHOWEHULL.

[lonsiTie  mpeoOpasoBaHUsL. IlpencraBnenne o
MeTaInpeaMETHOM IOHITUH «peodpa3oBanuey. [lodobue.

OceBass W LEHTpaJbHas CHMMETPUS, NOGOpOmM U

HUIITIOCTpanyun

OTHOCHUTEJIBHO OCH U TOUKH.

— pacIio3HaBaTh IBM)KEHHE OOBEKTOB B OKPYKAIOLIEM MUPE;

— paciio3HaBaTh CHMMETPUYHBIE (UIYPHl B OKpYXKarolleM
MHUpE;

— usobpadicams 2ceomempuueckue @ueypvl no mexKCmosomy u
CUMBONBHOMY ONUCAHUIO,

— €80000HO ONepupo8amb UEPMENCHLIMU UHCIMPYMEHMAMU 6
HECLOJCHBIX CYUAsX,

— BBINOAHAMb  NOCMPOEHUS.  MPEY2ONbHUKOE, — NPUMEHAMDb
omoenbHble Memoobl NOCMPOCHUN YUPKYyleM U JUHeUKou u
npo6ooUmMs npocmeriuiue UCCIe008aHUs YUCIA PEULCHULL

— usobpascams munosvie niocKue guzypel u 06veMHvle mena
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napanienvuslil nepenoc. Kombunayuu 08uxiceHull Ha NIOCKOCmu
U UX ceolcmed.

€ NOMOWBIO NPOCMEUUUX KOMNBIOMEPHBIX UHCMPYMEHNOB.

— BLINOAHAMb HNpoCcmeluiue NOCMpPOeHUs HA MeCmMHOCHU,
HeobX00uMble 8 PeabHOU HCUSHU,

— OYeHUusamv pazmepuvl PedarbHuIX 00BEKMO8 OKPYICAIOULe2o
mupa.

— Onepuposamv NOHAMUEM OBUdNCEHUs U NpPeodpa306aHus
nooobus,  élademv  NpueMamu  NOCMpoeHuss  gueyp ¢
UCNIONIb306AHUEM — OBUJICEHUU U  Npeobpazoeanuii.  noodoodus,
NPUMEHAMb  NOAYYEHHble 3HAHUA U ONbl  NOCMPOeHUll 8
CMEMNCHBIX NPEOMEMAX U 8 PEATbHBIX CUMYAYUSIX OKPYIHCAIOULe20
mupa,

— cmpoums  Queypy, noO0OHYIO  OAHHOU, NOIL30EATNLCS
ceoticmeamu no0ooust 0ist 000CHOBAHUSL CEOUCME DUy,

— npumeHamb  CB0UCMBA  O08UdNCEHUll Ol  NPOBeOeHUs
npocmeiuux 000CHO8AHULL CBOUCME (huzyp;

—  NPUMEHSIMb CEOUCMEA OBUNCCHUTL U NPUMEHAMb NO00OUe 015
HOCMPOEHUU U 8bIYUCTICHULL

BekTopsl
KOOPAWHATHI
Ha IUIOCKOCTH

u

Ilonarue  BekTOpa, JEHCTBUS  HaJ  BEKTOpPaMH,
HCIIOJIb30BAaHUE BEKTOPOB B (DM3HUKE, PA3NIONCEHUE 8EKMOPA HA
cocmasensiowue, CKaIsApHoe npou3seoeHie.

OCHOBHBIE ITOHSATHS, KOOpOUuHamol
paccmosanue mexncoy mouxkamu. Koopounamor
ompeska. Ypasuenus gueyp.

Ilpumenenue e6exmopos u Koopounam OJisl peutens
npocmeiuux eeomempuieckKux 3a0at.

gexkmopa,
cepeoutul

— ONepupoBaTh Ha 0A30BOM YPOBHE IMOHITHSIMH BEKTOP, CyMMa
BEKTOPOB, NMPOU3BEICHUE BEKTOpa Ha YHMCIIO, KOOPAMHATHI Ha
IJIOCKOCTH;

— ONpeAenATh NPUONMIKEHHO KOOPAWHATHI
M300paykEHUIO HA KOOPAMHATHOM IJIOCKOCTH.
— HCII0JIb30BaTh BEKTOPHI /IS PEIICHHUS MPOCTEHIINX 3a0a9 Ha
OIpeNeIeHNE CKOPOCTH OTHOCHTEIBHOIO JIBHIKCHHUS.

— Onepuposamv  NOHAMUSAMU  GeKMOp, CyMMA, PAZHOCHb
BEKMOPO8, NPOU3GEOCHUE BEKMOPA HA YUCAO, Y20l MeNCOY
BEKMOPAMU, CKAJISIPHOE NPOU3BEOCHUE BEKMOPO8, KOOPOUHANbL
HA NIOCKOCMU, KOOPOUHAMbL 6EKMOPA;

— GLINONHAMB  Oelicmeusi HAO  GeKmopamu  (ClodceHue,
eblUUMAaHUe, YMHONCEHUE HA YUCLO), GbIYUCTSMb CKAIAPHOE
npousgederie, Onpeoesms 8 NPOCMEUUUX CIYYAsIX Y20 MeNCOY
sexmopamu, BLINONHAMb  PA3ZNLOJICEHUE sekmopa Ha
cocmasnsiowue, NPUMEHIMb NOJYYEHHble 3HAHUA 6 (u3uKe,
RONL306AMBCSL  (POPMYNOU  GbIMUCTICHUSI  PACCHOSHUSL  MENCOY
MOYKAMU N0 U3BECHMHBIM — KOOPOUHAMAM,  UCHOTIb308AMb
ypasHenus ucyp 0 peuieHus: 3a0ay;

— NPUMEHSMb  GeKMOpbl U  KOOPOUHAMbL

TOYKH II0 €€

0151 peuieHus
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2eOMeMPUYecKUX 3a0ay Ha 8bIYUCTIEHUE OUH, Y2TI08.

— UCNONb306aMb NOHAMUS BEKMOPO8 U KOOPOUHAM  OJisl
peutenus 3a0ay no Qusuxe, eeocpaduu u OpyeuM yueOHbiM
npeomemam

Hcropus
MaTeMaTHKH

Bosnuknosenue mamemamuku KaxK HAYKY, 2manvl eé
pazeumusi. OcHosHvle paszdenvl Mmamemamuxu. Buvloaowuecs
MamemamuKky U ux 6kaa0 8 pasgumue HayKu.

beckoneunocmo mnoscecmsea npocmoix yucen. Yucna u
OnuHbl  ompesko8. Payuonanenvie wyucna. Ilompebrocmv 6
uppayuonanvuvix yucrax. lllxona Iugpazopa

3apoosicoenue ancebpul 6 Hedpax apupmemuxu. An-
Xopesmu. Poowcoenue Oykeennou cumeonuxu. 1. Depma, @.
Buem, P. Jlexapm. Hcmopusi éonpoca o naxodicoenuu ¢opmyn
KOpHel — aneeOpauyeckux YpasHenull cmenenet,  O0Ibuux
yemwvipéx. H. Tapmanws, [oc. Kapoano, H.X. Abens, 3. I'anya.

lHossnenue memooa  KoOOpOuHam,  NO36OJAIOULESO
nepesooums 2eomempuyeckue 00beKmbl HA A3bIK A12eOpbl.
Hossnenue epagurxoe @yukyui. P. Jexapm, II. Depma.
Tpumepol paznuunsix cucmem KOOpoOuUHam.

3aoaua Jleonapoo Iluzanckoco  (@ubonauyu) o
kpoauxax, uyucia DPubonauuu. 3adawa o wWaAXMamHou Oocke.
Cxo0umocme 2eomempuyeckoll npocpeccuu.

Hcmoxu meopuu eeposmuocmeti. cmpaxogoe 0eio,
azapmuvle uepvl. I1. @epma, b. Ilackane, . Bepnyinu, A.H.
Konmoeopos.

Om szemnedenusn k eeomempuu. Ilugazop u e2o wixona.
@anec, Apxumeo. Ilnamon u Apucmomenv. Ilocmpoenue
NPABUIbHLIX MHO20Y20NbHUK08. Tpuccekyus yena. Keaopamypa
Kpyea. Yoeoenue kyboa. Hcmopusa uyucia m. 3o10moe ceueHue.
«Hauana» Eexnuoa. JI Diinep, H.U. Jlobauesckuii. Mcmopusa
namo2o nocmynama.

Teomempus u UCKYCCMBO.
3AKOHOMEPHOCIU OKPYHCAIOWe20 MUpQ.

Acmponomus u e2eomempus. Ymo u Kaxk y3Haiu
Anaxcaeop, Ipamocgen u Apucmapx o pasmepax Jlyuvi, 3emnu
u Coanya. Paccmosnus om 3emau 0o Jlynot u Conuya.
Hzmepenue paccmosanus om 3emnu 0o Mapca.

Ponb poccutickux yuénvix 6 pazsumuu mamemamuxu: J1.

Feozwempuqecxue

— ONHUCELIBATH OT/IENLHBIE BBIIAIOIIHECS pe3yJIbTaThI,
MOJIyYCHHBIC B XOJIC¢ Pa3BUTHS MATEMAaTUKH KaK HAYKH;

— 3HATh MPUMEPhI MATEMATHUECKUX OTKPBITHI U UX aBTOPOB, B
CBSI3U C OTEYECTBEHHON U BCEMUPHOW HUCTOPUEH;

— TIOHUMATh POJIb MATEMAaTHKH B pa3BUTHH Poccuu;

— BBIOMpATH IMOAXOASINMN HM3YyYEHHBIH METOA IS PEIICHUs
M3YYEHHBIX THIIOB MATEMATHYECKUX 3a/1a4;

— MPUBOIUTH MPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B
OKpYXKaroIel eHCTBUTEILHOCTH M IIPON3BEICHUSIX NCKYCCTBA.
—  Xapakmepu3o8amsv 6KIA0 B6blOAIOWUXCA MAMEeMAMUKos 8
Ppassumue Mamemamuxy U UHbIX HAYYHbIX 00nacmel;
— ucnonvsys usyuenHvle Memoobl,
00Ka3amenbCmeo, 8blNONHAMb ONPOBePIICeHUe;

— eblOUpams U3yueHHble Memoobl U UX KoMOuHayuu O
peuLenus Mamemamu4eckux 3a0ay,

— UCNOAB306AMb MameMmamuyeckue 3HAHUS ONs  ONUCAHUS
3aKOHOMepHOCcmell 8 OKpyxcaroweu OelcmeumenbHoCmy U
NPOU38EOEHUAX UCKYCCMBA,

— NpuMeHAmb npocmeliuiue NPOSPAMMHbIE cpedcmed U
INEKMPOHHO-KOMMYHUKAYUOHHBIE — CUCEMbl  NpU  peuleHuu
Mamemamuyeckux 3a0ay

npoeooums
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Diinep. H.U. Jlobauescrkuii, 11.JI. Yebwviues, C. Koesanesckas,
A.H. Konmocopos.

Mamemamuka 6 pazeumuu Poccuu: Ilemp |, wxona
Mamemamu4eckux U HAsUaykKux HAayk, pazgumue pocCcuiiCKo2o

¢noma, A.H. Kpvinos. Kocmuueckas npoepamma u M.B.
Kenowiu.
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