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IHosicHuTe IbHAS 3aNIMCKA 10 MaTeMaTHKe /11 o0y4yarommuxcs ¢ 311P

YueOnpiii mpeamer «Maremathka» BXOAWT B TNPEAMETHYH  00JacTh
«Marematuka U uHopMatuka». OH CIOCOOCTBYET Pa3BUTHIO BBIYUCIUTEIBHON
KyJIbTYpbl U JIOTHYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUS TOJIb30BAThCS
AIrOpUTMaMH, a TakXKe MPUOOPETEHHIO MPAKTUUYECKUX HABBIKOB, HEOOXOJMMBIX B
MOBCEIHEBHOM Jku3HM oOydaronuxcss ¢ 3[IP. VdyeOHbIi mipeaMeT pa3BUBaCT
MBIIIJIEHUE, TPOCTPAHCTBEHHOE BOOOpaKEeHHE, (PYHKIIMOHAIBHYIO TI'PaMOTHOCTD,
YMEHHUS  BOCHOPUHHMMATh M  KPUTHUECKH  aHAJIM3UPOBATh  WH(GOpPMALHIO,
MPEJICTABICHHYIO B PA3IMYHBIX (hOpMax.

eau 1 3apa4n u3y4eHus y4eOHoro npeamera « MareMaTuka

[IpuopureTHbIMU yenamu 00y4eHus: MaTeMaTUKe B /—9 Kilaccax sIBISIOTCA:

* (opmupoBaHHUE EHTPAIBHBIX MATEMAaTHUYECKUX MOHITHIA (YHCIIO, BEINYHHA,
reOMETPUYECKAs ¢urypa, IIepEMEHHas, byHKUIHA), 00ecreynBarOIIMNX
MPEEMCTBEHHOCTh U TMEPCHEKTUBHOCTh  MaTeMaTHYECKOro  0Opa3oBaHUs
obyuatrommxcs ¢ 3I1P;

* noxaBeneHue ooOyuwaromuxcs ¢ 3[IP Ha pocTynmHOM [Uis HMX YpOBHE K
OCO3HAaHMIO B3aMMOCBS3M MATEMAaTHUKM M OKPYXKAlOIEro MHpa, I[OHUMaHUE
MaTEeMaTHUKHU KaK 4acTu oOIIel KyIbTYphl YEJIOBEUECTBA;

"  pa3BUTUE UHTEIUICKTYyaJIbHbIX U TBOPUECKUX CIIOCOOHOCTEHN 00yuarommxces ¢
311P, mo3HaBaTeNbHON AKTUBHOCTH, HCCIEAOBATEIbCKUX YMEHUM, KPUTHUYHOCTHU
MBILUIEHUS, UHTEPECA K U3YUEHUIO MATEMATHKU;

* (popMupoBaHue (yHKIHOHAJIBHON MaTEMaTHYECKOW IPaMOTHOCTU: YMEHUS
pacno3HaBaTh MPOSIBICHUS MATEMAaTUYECKUX OHITHI, 0ObEKTOB M 3aKOHOMEPHOCTEN
B PCAIbHBIX JKU3HEHHBIX CUTYaAllUSIX M TIPU U3YUCHUH APYTUX YUEOHBIX MPEAMETOB,
MPOSIBJICHUS] 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, (QOopMyIupoBaTh KX Ha S3bIKE
MaTeMaTUKH U CO3[aBaThb MaTeMaTUYECKHE MOJEIN, IPUMEHITh OCBOCHHBIN
MaTeMaTUYECKUil anmapaTr [Jsi pEelICHHs MPAKTUKO-OPUEHTUPOBAHHBIX 3a]adY,
HMHTEPIPETUPOBATH U OLICHUBATh MOJYYEHHbBIE PE3YIIbTATHI.

JlocTrkeHne 3TUX 1esiel 00ecreunBaeTcs PelieHUEM CIEAYIOIUX 3a0ay.:

»  ¢opmupoBath y oOydaronuxcsi ¢ 3[IP HaBblku y4eOHO-IIO3HABATEIIBHOM
NEeSATEeNbHOCTH: IUIAHUPOBAaHUWE padOThl, TMOWUCK pAlMOHANBHBIX MyTed  ee
BBITIOJIHEHNS, OCYIIECTBIEHNS CAMOKOHTPOJIS;

"  CHOCOOCTBOBaTh MHTEIUIEKTYaJbHOMY pa3BUTHIO, (DOPMHUPOBATH KadyecTBa,
HEOOXOJMMbIE YEJIOBEKY JJI1 MOJHOIEHHOM W3HH B COBPEMEHHOM OOILIECTBE,
CBOWCTBEHHBIE MATEMAaTUYECKOW JAEATEIBbHOCTU: SICHOCTU M TOYHOCTH MBICIH,
UHTYUIUU, NPOCTPAHCTBEHHBIX MPEACTABICHUM, CIOCOOHOCTH K MPEOJI0JICHUIO
TPYZAHOCTEM;

* (GopMHUpPOBATH KIIOUEBHIC KOMIICTCHIIMH YYaIIUXCS B PaMKax MPEeIMETHON
obnactu «Maremarnka U HHGOPMATHKAY,

"  pa3BUBAThH MOHATUHHOE MbILUIEeHUS o0ydaromuxcs ¢ 3I1P;

"  OCYHIECTBJISITH KOPPEKIMIO IMO3HABATEIbHBIX MPOILIECCOB O0YYAIOIMIMXCSA C
3I1P, HeoOXOAMMBIX MJiE OCBOEHHUS MPOrPAaMMHOIO Marepuaja Mo Yy4yeOHOMY
MPEAMETY;



" [peaycMaTpuBaTh ~ BO3MOXKHOCTH  KOMIIGHCAlMM  00Opa30oBaTeNbHBIX
ne(UUUTOB B OCBOCHMHM MPEANIESCTBYIOLIETO MPOrPaMMHOrO0 MaTepualia Yy
oOyuaromuxcst ¢ 3[1P 1 HetocTaTKOB B UX MaTeMaTUYECKOM Pa3BUTHH;

" copMUPOBATh YCTONUMBBIM HHTEPEC YUAIIUXCS K IPEIMETY;

"  BBISIBJISTH U Pa3BUBATh MaTEMaTUYECKHE U TBOPUYECKUE CITOCOOHOCTH.

OcHOBHBIEC JIMHUU COJIEpXKaHUS Kypca MaTeMaTuku B 7-9 kiaccax: «Ywucna u
BBIUMCIICHUS», «ANredpa» («Anredpandyeckue BBIPAXKEHUS», «YpaBHEHUS U
HepaBeHCTBa»), «Dynkuum», «l'eomerpus» («l'eomerpuueckue GUIypbl U HX
CBOMCTBay», «M3MepeHne reoMeTpuuecKuX BEIMUMHY ), « BEpOsSTHOCTh U CTAaTUCTHKAY.
JlaHHbIE TMHUM Pa3BUBAIOTCS MapajuIeNbHO, KaX/1asi B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOW, OJIHAKO HE HE3aBUCUMO OJHA OT JApPYyrod, a B TECHOM KOHTaKTe W
B3aNMOJCHUCTBUH.

Tak Ha w3yuyenue npeamera «MaTematuka» B 7 Kiacce OTBoAMTCS 3 4yaca (2
gaca — «Aunrebpa», 0,5 uwaca — «['eomerpus» m 0,5 waca — «BepostTHOCTH U
CTaTHCTHKa»), B 8 Kimacce orBoautes 2,5 gaca (1,5 waca — «Aunredpa», 0,5 gaca —
«I"'eometpus» u 0,5 yaca — «BepoATHOCTh M CTaTUCTHKa») U B 9 Kiacce OTBOAUTCS
3,5 gaca (2 yaca — «Anre6pa», 1 yac — «I'eomerpusi» u 0,5 yaca — «BeposTHOCTh U
CTaTUCTHUKay»). Toro 3a Tpu roaa uzydeHus kypca «Marematuka» He MeHee 306
yacoB (187 gacoB — «Anrebpay, 68 yacoB — «I'eomeTpusi», 51 yac — «BeposaTHOCTh U
CTaTUCTHKAY.

Conepxxanue 00pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yJbTaTaM
ocBoenus [IpumMepHOil pabouell mporpaMmbl, pacrpeAeNEéHHbIM 0 TojaM 00y4eHHs,
CTPYKTYPUPOBAHO TaKUM 0Opa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHUIUIHUAIbHBIM
BOIlpocaM  oOydaroniyecss oO0palladnuch HEOJHOKPATHO, 4YTOObI  OBJAJICHHE
MaTeMaTUYECKUMU MOHSITUSMH W HABBIKAMHU OCYLIECTBIISUIOCH MOCJEAOBATENBHO WU
MOCTYMATENbHO, C COOJIOJICHUEM TMPUHIIUIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUSA
BKJIFOYAJIUCHh B OOIIYI0 CHUCTEMY MaTeMaTUYECKHX MPE/ICTABICHUN OOyYaroIIuXcs C
3I1P, pacumpss u yriayounss e€, oopa3yst mpoyHble MHOXKECTBEHHBIE CBs3U. OO1IMe
1eJu u3ydeHus: yueOHoro mnpeamera «Marematukay mpencraBieHbl B [IpuMepHoit
paboueil mporpaMmme OCHOBHOT'O 00I1IeTo 00pa3oBaHus.

Ocobennoctu oTOOpa M ajanTanuud yd4eOHOro marepuana MO MaTeMaTHKe

OOyuenue yueOHOMy mipeamety «MaTeMaTuka» CTPOUTCS Ha CO3JaHUU
ONTHUMAJIBHBIX YCJIOBUH JI1 YCBOEHUS! MPOrPaMMHOT0 Marepuaja 00y4aromMMHUCS C
3I1P. Bonpioe BHUMaHue yaensieTcss 0TOOpy y4eOHOro MaTepuana B COOTBETCTBHH C
MPUHIUIIOM JOCTYIHOCTH TPU COXPAHEHUH O0OIlero 0a30BOr0 YpPOBHS, KOTOPBIU
JTOJDKEH T10 COACPIKAHUI0 U 00beMYy OBITh aJanTHPOBAHHBIM Jj1s1 oOy4vatommuxcs ¢ 3[1P
B COOTBETCTBUU C HX OCOOBIMH oOOpazoBaTeIbHBIMU MOTpeOHOCTsIMU. Cremyer
o0jerynTh oBIaZeHue wmarepuanoM oOyuaromumucs ¢ 3I[IP mocpenctBom ero
JIETATBHOTO OOBSICHEHUS C CHCTEMAaTHUYECKUM MTOBTOPOM, MHOTOKPAaTHON TPEHUPOBKHU
B TNPUMEHECHUU 3HAHUH, HMCIOJB3Yys TMPUEMbl aKTyaldu3anuu (BU3yallbHas OIopa,
MaMsITKa).

[IpumepHas mporpamMmma NpeaycMaTpPUBAET BHECEHUE HEKOTOPBIX H3MEHEHUM:
yMEHbLIEHHE O00beMa TEOPETUYECKUX CBEJEHUM, BBIHECEHHE OTACJIbHBIX TEM WJIU
LEJIBIX Pa3esioB B MaTEPHAIIbI 1711 0030PHOT0, 03HAKOMUTENIBHOTO U3YUYEHUS.



Bunbr nesrensHoct oOyuwaromuxcsi ¢ 3IIP, oOycioBieHHbie 0coObIMU
00pa3oBaTeNbHBIMU TOTPEOHOCTSIMU M OOECIEYMBAIOIINE OCMBICIICHHOE OCBOCHHE
coJiepKaHUM 00pa3oBaHus 0 NpeaMery «MareMaTukay

Conepxanue BUIIOB JesTelbHOCTH oOydaromuxcs ¢ 3[IP ompepensiercss ux
0COOBIMH 00pa30BaTENbHBIMU MOTPEOHOCTIMU. [TOMUMO HIMPOKO MCTOJIB3YEMBIX B
OOII OO0 o0mux I BceX 00y4Jaroluxcsi BUAOB ACATEILHOCTH CIEAYET YCUIUTh
BU/JIbI ICSITEIIBHOCTHU ClieU(PUUHbIE ISl JaHHOM KaTeropuu JeTel, ooecreunBaronye
OCMBICJIEHHOE OCBOCHME COJIEp’KaHHUsI OO0pa3oBaHUsA IO TMPEAMETY: YCUJICHUE
PEIMETHO-TIPAKTUYECKON JESATENBbHOCTU C aKTUBU3AIMEH CEHCOPHBIX CHCTEM;
YyepelloBaHWE BHJOB JICATEIILHOCTH, 3aJICHCTBYIOIIMX pPAa3jIMYHbIE CEHCOPHbIC
CUCTEMBI; OCBOECHUE MaTepHuaja ¢ OMOpPOi Ha alrOPUTM; «IIOIIArOBOCTh» B U3yUYCHUHU
MaTrepuaa; UCIOJIb30BaHUE JOMOIHUTENBHOW BU3yaIbHON OMOPHI (CXEMBI, IIa0JIOHBI,
ONMOpHBIE TaOJMIIBI); PEYEBOM OTYET O MPOLECCEe M pe3yJbTaTe JEATEIbHOCTH;
BBITIOJTHEHUE CHEIUATbHBIX 3aJlaHil, O00ECIEUMBAIONINX KOPPEKIUIO PETYIISLUUA
y4eOHO-TI03HABATEIBHOM IEATETbHOCTH U KOHTPOJIb COOCTBEHHOI'O PE3YJIbTATA.

Tematuueckas u TepMuHoIOornyeckas jiekcuka coorserctsyetr OOIT OOO.

st oOyuaromuxcsi ¢ 3[IP cylecTBeHHBIM SIBISIIOTCS TMPUEMBI pabOThI €
JIEKCUYECKUM MaTepuasioM 1o mpeamery. [lpoBoautcs crnenuanbHas padoTta IO
BBEJICHUIO B aKTUBHBIA CIOBaph OOYYaIOIIUXCS COOTBETCTBYIOIICH TEPMUHOJIOTHHU.
N3yuaeMble TEpMUHBI BBOSTCS Ha MOJUCEHCOPHON OCHOBE, 00s13aTeIbHA BU3YyallbHAS
MOAACPKKA, aJITOPUTMbI PabOThl C  OMNPEIEICHUEM, OIOPHBIE CXEMBbI JJIs
aKTyaJlM3allid TEPMUHOJIOTHUH.

COILEPKAHUE OBYYEHMUS 110 MOAYJIIO «AJI'EBPA»

7 KIIACC

Yucaa 1 BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JIECATUYHBIC, MEPEXOoJl OT OAHOW (OpMBI 3amucu
npobeit k gpyroi. IloHsTMe panMoHaIBRHOIO YHCIA, 3alliCh, CpPaBHCHHE,
VIOOPSAIOYMBAHUE  PAIlMOHANBHBIX  4yuceld.  ApudmeTudyeckue  JEHCTBUS €
palMOHAIbHBIMU YHUCJIaMU. PellleHune 3aiad W3 peajbHOM NMPaKTUKKA HA 4YacTH, Ha
TpOOH.

Crenenb € HaTypalbHBIM [OKa3aTeJIeM: ONpeJeTeHUue, Mpeodpa3oBaHue
BBIPQXXEHUI HA OCHOBE OMpeJeNieHUs], 3anuch OOabpIuX uucel. [IporneHTsl, 3anuch
MPOIIEHTOB B BUJE ApOoOU U JIpoOW B BHJE MPOLECHTOB. Tpu OCHOBHBIC 3aJayd Ha
MPOIIEHTHI, PEIICHUE 3a7a4 U3 PeabHON MPAKTUKH.

[IpumMeHeHne NMPU3HAKOB JICIMMOCTH, Pa3JI0KEHUE HA MHOXKUTEIN HATypalbHbIX
quced.

PeanbHubie  3aBUCMMOCTH, B  TOM  4YHCIe TpsMas W oOpaTHas
MIPOTIOPIIMOHAIBHOCTH.

AJsire0OpanvecKkue BbIPaKeHUs!

IlepeMeHHBIE, YMCIOBOE 3HAUYEHUE BBIPAXKEHUS C MEpeMEHHOU. JlomycTumbie
3Ha4YeHUsl MepeMeHHbIX. [IpeacTaBiieHre 3aBUCUMOCTA MEXKy BEJIWYMHAMHU B BUJIC
dbopmynsl. Beruucnenus no dopmynam. [IpeodpazoBanue OYKBEHHBIX BBIpRXKEHHI,



TOXKJIECTBEHHO  paBHbIE  BBIPAKEHUS, IpaBuWiIa MpeoOpa3oBaHUs CyMM H
MIPOU3BECHUH, PABUJIa PACKPBITHS CKOOOK U TPUBEAECHUS MOJOOHBIX CJIaraeMbIX.

CBoliCTBa CTENEHU C HATYPAIBHBIM IOKa3aTEJIEM.

OpnHounensl 1 MHOrowieHbl. CreneHb MHOrowieHa. CJoKeHue, BBIYMTAHUE,
YMHOKEHHE MHOTOUYIEHOB. POPMYJIBI COKPALIEHHOIO YMHOKEHUS: KBaIpaT CYMMBI U
KBazpaT pasHocTH. DopMmyna pa3sHOCTH KBaIpaTOB. Pa3iiokeHrne MHOIOYJIECHOB Ha
MHOKHTEJIH.

YpaBHeHUA U HEPABEHCTBA

VYpaBHeHHE, KOpEHb YpaBHEHHUs, IMpaBWiIa IpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTh YPaBHEHUM.

JluHerHOE ypaBHEHHME C OJIHOM TIEPEMEHHOM, YHCIO KOPHEH JIMHEMHOIO
YPaBHEHUS, PELICHNE JIUHENHBIX ypaBHEeHUI. COCTaBICHUE YPAaBHEHHUN 110 YCIIOBHIO
3amaun. Pemenne TeKCTOBBIX 3a1a4 € MOMOIIBIO YPABHEHUN.

JIuneitHOoe ypaBHEHHE C JABYMs NEpeMEHHbIMH U ero rpaguk. Cucrema JIBYyX
JVHEWHBIX YPAaBHEHHW C JBYMsI IEPEMEHHBIMU. PelieHue cucrteM ypaBHEHHMU
CrIoco00M 1NOJICTaHOBKU. [IpuMepsl peleHusi TEKCTOBBIX 33/1a4 C IMOMOIIbIO CHCTEM
YPABHEHHUM.

DOyHKUUHA

Koopaunara touku Ha npsmoii. UncioBble npoMexyTkH. PaccTosiHue mexmy
IBYMsI TOYKAMU KOOPAMHATHOMN NPSIMOM.

[IpsimoyronbHast cucrtema koopauHat, ocu Ox m Oy. AGcuucca U opauHara
TOYKH Ha KOOPAMHATHOM IiiockocTH. [Ipumepsl rpaduxoB, 3aJaHHBIX (opMyaMu.
Yrenue rpadukoB peanbHbIX 3aBucuMocTell. [lonstue Qpynkuuu. I'paduk pyHKUIMM.
CpoiictBa ¢yHkumid. Jlunerinas ¢ynkius, e€ rpaduk. I'paduk dynkumum y = [X|.
I'padprueckoe perieHre TMHENHBIX YPaBHEHUN U CUCTEM JIMHEWHBIX YPaBHEHUH.

8 KJIACC

Yucna v BIYMCJICHUSA

KBagpatueiii kopeHb u3 uucna. llonstue o0 wHppalMOHATBHOM YHCIE.
JlecsiTuuHble MPUOIMKEHUS UPpPAaLMOHANIBHBIX uncen. CBoHcTBa apuU(PpMETHUECKUX
KBaJIpaTHBIX KOPHEW U UX MPUMEHEHHE K MpeoOpa30BaHUIO YMCIIOBBIX BBIPAKEHUN U
BBIUKUCJICHUAM. JIEHCTBUTEIIBHBIE YUCIIA.

Crenenb ¢ 1enbIM IOKa3aTesneM u €€ ceoricta. CTaHmapTHas 3alKch YUCa.

AJsre0panvecKue BbIPaKeHUs!

KBampaTHbIil TpEXUJIEH, pa3I0KEHUE KBAJAPATHOTO TPEXUIEHA HA MHOMXKUTEIU.

AnreOpanyeckas ApoO6s. OCHOBHOE CBOMCTBO ajreOpandeckoil Jpoou.
CrnoxeHue, BbIUMTAHUE, YMHOXEHHE, JIeJIeHHe  aireOpanyeckux  ApoOer.
PannonanbsHblie BhIpaXEHUS U UX IPE0Opa3OBAHKE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (popmyiia KOpHEH KBaJpaTHOro ypaBHEHHs. Teopema
Buera. Pemienne ypaBHEHUN, CBOISIIMXCS K JIMHEMHBIM MW KBAaJpPaTHBIM.
[Ipocreiine qpoOHO-palMOHANbHBIE YPAaBHEHUS.

['padmyeckas uHTEepHpeTalns ypaBHEHUH C JABYMS IMEPEMEHHBIMH M CHCTEM
JIMHEMHBIX YpPAaBHEHUM C JBYMs nepeMeHHbIMH. [IpuMmepsl pemeHus cucrem
HEJIMHEWHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3a7a4 aIreOpanvdeckium CrocoOoM.



YucnoBble HEpABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO C OJHOM NMEPEMEHHOM.
PaBHOCWIIBHOCTE HepaBeHCTB. JIMHENHBIE HEPAaBEHCTBA C OJHOW IIEPEMEHHOM.
CucTeMbl TMHENHBIX HEPABEHCTB C OJHON MEPEMEHHOM.

DOyHKUUHA

[Tonsitue pynkiuu. O6MacTh ONpEAEICHUs] 1 MHOXKECTBO 3HAUCHUU (YHKIIUU.
CrniocoOsI 3a1aHus PYHKIIHH.

I'paduk ¢ynkuun. Utenue cBoiicTB ¢yHKnuu mno e€¢ rpaduky. I[Ipumepsr
rpadukoB QyHKINH, OTPAXKAIOUINX PEATbHBIE MTPOLIECCHI.

OYHKIMY, ONHUCHIBAIONIUME MOPSIMYI0 UM  O0paTHYI MPOMNOPIHOHATIBHBIE
3aBrcHMocTH, ux rpadukn. Oyukmun Y = X2, Yy = X3, y = Vx, y=|x|. [paduueckoe
pEIICHUE YPABHEHNUN U CUCTEM YPABHECHUM.

9 KJIACC

Yucia v BIYMCICHUSA

PannoHanpHbple 4uncna, UppalMOHAIBHBIE YHCIIA, KOHEYHbIE U OECKOHEUYHBIE
JecATUYHbIC ApoOu. MHOXKECTBO JEHUCTBUTEIBHBIX YHUCEN, NECUCTBUTEILHBIC UYHCIIA
KaK OECKOHEUYHbIE JIECATHYHbIE IpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKY
MHOKECTBOM JIEVCTBUTEIIBHBIX YUCET U KOOPANHATHOU MPSMOM.

CpaBHEeHHME  JEHCTBUTEIBHBIX  4YHCEN, apu(pMETHYECKHue JCUCTBUS C
JNEUCTBUTEbHBIMUA YHCIIAMH.

Pa3smepsl OOBEKTOB OKPYXKAIOIIETO MHpPA, JUIMTEIBHOCTh IPOIIECCOB B
OKpPY>KarOIEM MHpE.

[Tpubnm>k€HHOE 3HAYEHHE BEIUYHMHBI, TOYHOCTb MNpuUOIMKeHus. OKpyriieHue
yucen. [Ipuknaka u oneHka pe3yJbTaTOB BEIYUCICHUM.

YpaBHeHUS U HEPABEHCTBA

JlunentHoe ypaBHeHHe. PemeHune ypaBHEHUN, CBOIAIIMXCSA K JIMHEHWHBIM.

KBanparnoe ypaBHeHue. Pemienne ypaBHeHUA, CBOASIIIIUXCSA K KBAJIPATHBIM.
bukBaaparHoe ypaBHeHue. [IpuMepbl pelieHuss ypaBHEHHMM TPETbEW W YETBEPTOU
CTETIEHEN Pa3I0KEHNEM HA MHOXKHUTEIH.

Pemenne npoOHO-panMOHANBHBIX YypaBHEHHMU. PelleHne TEKCTOBBIX 3a/ay
anreOpanyecKuM METOJIOM.

YpaBHeHue Cc JAByMsI MEPEMEHHBIMHM U ero rpaduk. PemieHue cuctem IByX
JIMHEMHBIX YPaBHEHUH C JIBYMS NEpEMEHHBbIMU. PerieHne cucreM ABYyX ypaBHEHHH,
OJIHO M3 KOTOpPHIX JIMHEHHOE, a JApyroe — BTOpoi cremneHu. ['paduueckas
VHTEPIPETALNS CUCTEMBI YPABHEHUH C IByMs [IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3a7a4 aareOpanyeckuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHne nMHENHBIX HEPABEHCTB C OJHOM mepeMeHHOM. Pemenue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW mNepeMeHHOW. KBaapaTHble HEpPABEHCTBA.
I'paduueckass uHTEprpeTanusi HEPAaBEHCTB W CHUCTEM HEPABEHCTB C JBYMS
MIEPEMEHHBIMU.

DyHKUNHA

KBagpatuunas ¢ynkuus, e€ rpaduk u cBoiictBa. Ilapabona, koopauHaThI
BEPUIMHBI 1apadoJIbl, 0Ch CAMMETPHUH MAPAOOJIBI.

I'padukn dynxumit: y = kx, y = kx + b,y = kix, y = x3, y = Vx, y = |x| u ux
CBONCTBA.



YucaosBbie MOCIeI0BATEILHOCTH U POrPeCcCHH

[ToHdaTHe YHMCIOBOM MOCIENOBATEIBHOCTU. 3aJJaHUE MOCIEI0BATEIILHOCTH
peKyppeHTHOH hopMyIoi u popmyJsioit N-ro YiieHa.

Apudmernueckass U reoMmerpuyeckas mnporpeccuu. Popmynsl N-TO 4jieHa
apu(pMETHYECKON U TeOMETPUUECKON MPOTrPECCUil, CyMMbI MEPBBIX N YJICHOB.

N3obpakeHne WiIeHOB apu(dMETHYECKOW M T'E€OMETPUYECKOM Mporpeccuit
TOYKAMU HAa KOOPIAWHATHOM IIJIOCKOCTH. JIMHEWMHBIM M 3KCIIOHEHUMAJIbHBIM POCT.
Cno>xHbI€ IPOLIEHTHI.

COILEPKXAHUE OBYYEHUSA

7 KIIACC

HauaneHble nonATHs reometpun. Touka, mpsmasi, OTPE30K, Jdyd. YTos. Bumasl
yriioB. BeprukaneHble W CMEXHBIE yIUIBl.  buccektpuca yria. Jlomanas,
MHOTOYyroyibHUK. [lapaninenbHOCTh U EPIEHINKYJIAPHOCTD MPSMBIX.

Cummerpuunbie ¢urypsl. OCHOBHBIE CBOICTBa oceBoi cummeTpuu. [Ipumepsr
CUMMETPHUH B OKPYKAIOILEM MUPE.

OCHOBHBIE TIOCTPOEHUSI C IOMOIIBIO LMPKYJIS W JUHEHKH. TpeyroiabHUK.
BricoTta, Mmennana, OuccekTpuca, uX CBOICTBA.

PaBHOOenpeHHBIE ¥ pPABHOCTOPOHHUM  TpeyrojpHUKH.  HepaBeHCTBO
TPEyTOJIbHUKA.

CBoiicTBa M MPU3HAKK PAaBHOOEIPEHHOTO TpeyroyibHHUKA. [[pu3Haku paBeHCTBa
TPEYTOJIBHUKOB.

CBOMCTBA M NMPHU3HAKU NAPAJUIEIBbHBIX NMPsAMBIX. CyMMa YIJoOB TpEYroJbHUKA.
Bneninue yriel TpeyrojibHUKA.

[IpsamoyronbHblii  TpeyroJbHUK. (CBOHCTBO  MEAMaHbl  NPSIMOYTOJIBHOTO
TPEyTOJIbHUKA, POBEAEHHON K THNoOTeHy3e. [Ipu3Haku paBeHCTBA MPAMOYTOJIBHBIX
TPEyTOJBbHUKOB. [IpSAMOYTOJIbBHBINA TPEYTOJIBHUK C yrioMm B 30°.

HepaBencTsa B reoMeTpuM: HEPABEHCTBO TPEYIrOJIbBHUKA, HEPABEHCTBO O JJIMHE
JOMaHoW, TeopeMa o OojbleM yrie U OOJbIIEH CTOpOHE TPEyTroJIbHUKA.
IleprieHIUKYIISIp ¥ HAKIIOHHAS.

I'eomerpuueckoe MecTo TOYeK. buccekrpuca yria W CepEeAUHHBIN
IIEPIICHIUKYJISIP K OTPE3KY KaK F€OMETPUYECKUE MECTa TOYEK.

OKpy»XKHOCTb U KpyT, XOpJIa U JUAMETpP, UX CBOWCTBA. B3anmHoe pacnosioxkeHne
OKpY>KHOCTH M TmpsiMou. KacarenpHas M cekymas K OKpPYXHOCTU. OKpyKHOCTb,
BIIMCaHHAas B yroJy. BnimcanHas u onMcaHHasi OKPYKHOCTH TPEYTOJIbHHKA.

8 KUIIACC

UYereipéxyronpHuku. IlapaiuiesorpaMm, €ro nmpu3Haku M CBOMCTBA. YacTHbIe
Cllyyau TMapajuieorpaMMOB (MpSAMOYTOJIbHUK, POMO, KBajpar), MX NpPHU3HAKH U
cBoiictBa. Tpamenus, paBHOOOKas Tpamemnusi, €€ CBOWCTBA M MPU3HAKH.
[IpssmoyrosibHas Tpanenus.

Meton ynBoenus menuanbl. LlenTpanbHas cummerpus. Teopema dDaneca u
TeOpeMa O IPOIOPLUUOHAIBHBIX OTPE3KAX.

Cpennue JIMHAK TPEYroJIbHUKA U Tpanenuu. LleHTp Macc TpeyroyibHUKa.

[Togobue TpeyronbHuKOB, KodhdumuenT mnomodus. I[lpusHaku m0mO00MS
TpEYroibHUKOB. [IprMeHeHne noqo0ust pu peleHrny TPaKTUYECKUX 3a/a4.



CpoiictBa miomaned reomerpuyeckux ¢uryp. Dopmynbl Ajid  [JIOIATU
TpEYroJibHUKa, Mapajienorpamma, pomba u Tpanenuu. OTHOIEHHE IUIONIaIeH
O00HBIX (UTYP.

Brruncnienne miomaneil TpeyroJbHUKOB M MHOTOYTOJIBHUKOB Ha KJIETYaTON
Oywmare.

Teopema Iludaropa. Ilpumenenne Tteopemsl Iludaropa mnpu pemeHun
NPAKTUYECKUX 33/1a4.

CuHyC, KOCHHYC, TaHIE€HC OCTpPOro yrja IMpsSMOYTOJIbHOTO TPEYTOJbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. TpUrOHOMETpUUECKHE (PYHKIIUU YTIOB
B 30, 45 u 60°.

BrnmcanHble U LEHTPAJIBHBIE YTJIbI, YTOJI MEXAY KacaTeIbHOW M XOPAOU. YTIIBI
MEXIYy XOpAaMd M CEKyIIMMHU. BIHcaHHbIE W ONUCAaHHBIE YETHIPEXYTOJIbHUKU.
B3aumHoe pacnonoxkenue JByx okpyxkHocte. Kacanuwe okpyxkHocteir. OOiue
KacaTeJIbHbIE K ABYM OKPYKHOCTSIM.

9 KVIACC

Cunyc, kocunyc, TanreHc yrioB oT 0 7o 180°. OCHOBHOE TPUTOHOMETPHUUECKOE
TOX1eCTBO. POPMYIIBI IPUBEACHUS.

Pewmenne tpeyrosbHUKOB. Teopema KOCMHYCOB M T€OpEeMa CHHYCOB. PelieHue
IIPAKTUYECKHX 33]1a4 C UCII0Ib30BAaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CUHYCOB.

[IpeoOpa3zoBanue noaodust. [logodue cooTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 MPOU3BEACHUN OTPE3KOB XOPJ, TEOPEMBI O IPOU3BEICHUN OTPE3KOB
CEKYILIHUX, TEOpEMaA O KBaJpaTe KacaTeIbHOM.

Bektop, mimHa  (MOAy’db) — BEKTOpa,  COHAIpaBJICHHbBIE BEKTOPBI,
ITPOTUBOITOJIOKHO HANPABIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTH BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpaluy HaJ BeKTOpaMmHu. Pas3nokeHue BeKkTOpa IO  JBYM
HEKOJUIMHEApHbIM BekTopaM. KoopauHatel BekTtOpa. CKanspHOE NPOU3BEICHUE
BEKTOPOB, MPUMEHEHHE ISl HAXOXKICHHS IJTUH U YTJIOB.

JIlekapTOBBI KOOPAMHATHI HA IJIOCKOCTU. YPaBHEHUS IPAMOM M OKPYKHOCTH B
KOOpJIMHATAaX, [EPECEYEHUE OKPYKHOCTEM M MpsAMBIX. MeTox KOOpAHWHAT U €ro
IIPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. J[TMHA OKpyKXHOCTH. ['pagycHas u paguaHHas
Mepa yria, BBIUHMCICHME [JJIMH AYr OKpykHocTeu. Ilmomane kpyra, cekropa,
CErMEHTA.

JIBUKEHUsT TUIOCKOCTH M BHYTPEHHUE CUMMETpUU QuUryp (3reMeHTapHbIe
npeacrasienus). [lapamnensHbiii nepenoc. [loBopor.

COAEPXAHUE OBYUEHUSA
7 KIIACC

[IpencraBnenre NaHHBIX B BHJE TaONHI], quarpamm, rpadukoB. 3aroHEHUE
Ta0JINII, YTEHHE U TIOCTPOCHUE TUarpaMM (CTOJIOMKOBBIX (CTOIOUATHIX) U KPYTOBBIX).
Urtenue rpadukoB peabHBIX MpolreccoB. M3Bneuenue nadopmanuu U3 guarpamm u
TaOJIUII, UCTIOJIb30BaHUE U UHTEPIIPETALIUS TaHHBIX.



OnucarenpHasi CTAaTUCTUKA: cCpelnHee apudMeThueckoe, MeJMaHa, pa3Max,
HaumOOJbIIIeE W HaWMMEHBIIEe 3HAUYeHHs HaOoOpa 4YHUCIOBBIX JaHHBIX. [Ipumepsr
CIIy4allHOM U3MEHYUBOCTH.

CnyyaiiHbIii 2KCIIEpUMEHT (OIBIT) M ClydaiiHoe coObiTHEe. BeposTHOCTE U
yacToTa. Pojib MalOBEpOSTHBIX U MPAKTUYECKU IOCTOBEPHBIX COOBITUN B MPUPOJIE U
B oO1ecTBe. MOHETa U UrpajibHas KOCTh B TEOPUH BEPOSITHOCTEH.

I'pad, Bepmmna, pedpo. Cremnenp BepmmuHbl. Yucino pébep u cymmapHas
creneHb BepuiuH. [IpencraBnenue o cBszHoctH Tpada. Llenu u mukiel. Ilytu B
rpadax. O6xon rpada (sinepos myTh). [Ipencrapnenue 06 OpueHTUPOBAHHOM Tpade.
Pemenue 3a1ay ¢ moMonibio rpados.

8 KJIACC

[Ipencrapiienne TaHHBIX B BUAE TaOJuIl, Juarpamm, TpaukoB.

MHOX€eCTBO, 3JIEMEHT MHOXECTBa, MNOAMHOXecTBO. Onepauuu  Hax
MHOKECTBaMU: 00beMHEHHE, TlepeceueHre, nonoiaHeHnne. CBoiicTBa onepanuii Hax
MHO>KECTBAMU: IIEPEMECTUTEIIBHOE, COYETATENILHOE, paclpenenuTeabHoe,
BKitoueHus. Mcnonp3oBaHue Tpaduueckoro MpeACTaBICHHS MHOMXECTB IS
ONMCAHUS PEAIbHBIX IPOLIECCOB U SIBJICHUM, IIPU PELICHUU 33/1a4.

N3mepenue paccenBaHus NaHHBIX. Jlucnepcuss M CTaHIAPTHOE OTKJIOHEHUE
YUCJIOBBIX HA0OPOB. J{lnarpaMma paccerBaHusl.

DneMeHTapHble  COOBITHS  ciiydaiiHoro omnbiTa. CiydaliHble  COOBITHSI.
BepositHocT cOOBITHI. OTBITHL C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMHU.
Crny4aiinbiii BBIOOp. CBSI3b MEXK]y MAIOBEPOATHBIMU M IPAKTUYECKU TOCTOBEPHBIMU
COOBITUSIMU B MIPUPOJIE, OOIIECTBE U HAYKE.

JepeBo. CBOMCTBA AEPEBBEB: €NMHCTBEHHOCTh IYTH, CYLIECTBOBAHUE BHUCSUYEH
BEPIINHBI, CBSI3b MEXAY YUCIOM BEpIIMH U yuciaoMm p&oep. [lpaBuio ymMHOXKEHHS.
Pemenue 3amau ¢ momoiipio rpados.

[IpotuBomnosnoxubie coObiTus. Jmarpamma Dinepa. OObeauHEHHE U
nepeceueHne  coOwbiTii.  HecoBmecTHble  coObiThsA.  DopMmyrna  CIIOXKCHHS
BEPOSITHOCTEW. YCIIOBHass BepOSITHOCTh. IlpaBuno ymHOxeHusa. HesaBucumblie
coobrtusi. IlpencraBinenue sKcrepuMeHTa B Buje JnepeBa. Pemienue 3amad Ha
HAXOXJCHUE BEPOSITHOCTEM C TIIOMOIIBIO JEPEBA CIYYAMHOIO JKCIEPUMEHTA,
auarpamm Jiepa.

9 KJIACC

[Ipencrapiienue TaHHBIX B BUJE TaOJHII, TUarpamMM, TpaukoB, HHTEpPIIPETALIUS
TaHHbIX. YUTeHHe M MOCTpoeHHEe TaOJull, JauarpamMMm, TIpaduKOB MO pealbHbIM
JAHHBIM.

[TepectanoBku u ¢aktopuan. CoueTaHus W UYUCIO codeTaHUi. TpeyronbHUK
[Tackains. Pemenue 3amay ¢ HCOIB30BaHEM KOMOMHATOPUKH.

['eomerpuyeckas BeposATHOCTh. CiydaiiHBI BBHIOOP TOUYKM W3 (UTYypBl Ha
IIJIOCKOCTH, U3 OTPE3Ka U U3 IyT'H OKPYKHOCTH.

UcnbiTanue. Ycnex u Heynaya. Cepusi ucnblTaHuid 10 neporo ycnexa. Cepus
ucneiTanuii bepuyumn. BeposarHocTu coObITHII B cepun UcTibITaHUN bepHyu.

CiyuaiiHass BeJIMYMHA W PACHpECNICHUE BEpPOSATHOCTEH. MaremaTuueckoe
oxuganue u gucnepcus. [[pumMepsl MaTeEMaTUYECKOTO OXKUIAHUS KaK



TEOPETHUYECKOTO0 CPENHETO0 3HA4YECHMsS BEJIWYMHBL. MareMaTndeckoe OXUIaHUE U
JUCIIEPCHUs CIIy4alHOM BEJIMYUHBI «YUCIIO YCIIEXOB B CEPUH UCTIBITAHUM bepHyum».

[Tonsitne o 3akoHe OONBIMHX YHcen. M3MepeHrne BEpOSTHOCTEH C MOMOIIBIO
qyacToT. Posib 1 3HaUeHHE 3aKOHa OOJIBIIMX YUCEN B IPUPOJE U OOIIECTBE.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI
YYEBHOTI O KYPCA «BEPOATHOCTDb U CTATUCTUKA» HA YPOBHE
OCHOBHOTI'O OBHIET'O OBPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yabTAaThl OCBOCHHS IpOrpaMMbl  y4eOHOTO  Kypca
«BeposATHOCTP U CTATUCTHKA» XapAKTEPUZYFOTCH:

1) naTpuOTHYECKOE BOCTIUTAHUE:

MIPOSIBJIEHUEM MHTEpEca K MPOLUIOMY M HACTOSIIEMY POCCHMCKON MAaTeMaTHKH,
[IEHHOCTHBIM OTHOILIIEHUEM K JIOCTHKEHUAM POCCUMCKAX MAaTEMATUKOB U POCCHMCKOU
MaTE€MaTUYECKON IIKOJbI, K UCIOJIb30BAHUIO 3TUX JOCTHKEHHUW B JAPYrMX HAayKax U
MPUKIAAHBIX cepax;

2) rpakIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCITUTAHHE:

TOTOBHOCTBIO K BBIIIOJIHEHHIO OOS3aHHOCTEW TpaKAaHWHA U Pean3aluu €ro
IpaB, MPEACTABICHUEM O MATEMAaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3TUUHBIX
CTPYKTYp, SIBJICHHH, MNPOUEAYyp TPaKIAHCKOTO oOIlecTBa (HAmpumep, BHIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXIEHUIO S3THYECKUX MpPOOJIEM, CBSI3aHHBIX C
IIPAKTUYECKUM TNPUMEHEHHEM JIOCTMIKEHUM HAyKH, OCO3HAaHUEM BaXKHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIHUIIOB B ACSITENBHOCTH YUYEHOTO;

3) Tpy10BO€ BOCIIUTAHHE:

YCTAaHOBKOM Ha AaKTMBHOE YYacTHE B PEIICHHH NPAKTUYECKUX 3aaad
MaTE€MaTUYeCKOM HANpPaBJICHHOCTH, OCO3HAHMEM BAXXKHOCTM MAaTEMaTHYECKOTO
o0pa3oBaHMsI Ha MPOTSKEHUU BCEH JKM3HM JUIsl YCHEIIHOW NpodeccrHoHaIbHOMI
NESATENbHOCTH M Pa3BUTUEM HEOOXOJUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM WHANBUIYAIBHON TPAaeKTOpUM OOpa30BaHUS W KU3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

4) 3cTeTHYEeCKOe BOCIIUTAHME:

CHOCOOHOCTBIO K  SMOIMOHAIBHOMY M 3CTETHYECKOMY  BOCIPHUSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, pEHIeHUH, pacCyXIEeHUH, YMEHUIO BUJIETbH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEHHOCTH HAYYHOT0 MO3HAHUSI:

OpUEHTalMeld B JACATENIbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX
MPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSl 4YENOBEKA, MPHUPOIbI U
oOlIecTBa, MOHMMAHMEM MAaTEMAaTHYECKOW HayKu Kak cdepbl YeloBEeYECKOH
NEeSATENBHOCTH, 3TANOB €€ Pa3BUTHS W 3HAYMMOCTU JJIs Pa3BUTHUS LIMBUIM3ALUU,
OBJIAJICHUEM SA3BIKOM MaTeMaTUKU U MAaTeMaTHYECKOW KyJIbTYpOHl Kak CpeICTBOM
MO3HAHUSI MHUpPA, OBJIAJICHUEM TMPOCTEHIIMMH HABBIKAMH MCCJIEI0BATEIbCKON
NEeSATENbHOCTH;

6) ¢usnyeckoe BocnuTaHMe, (opMHpPOBaAHHE KYJIbTYPbl 310POBbS U
IMOLMOHAJBHOIO 0J1ArOMOTy YU :



TOTOBHOCTBIO TMPUMEHATh MAaTeMAaTHUYECKHEe 3HAHUSI B HWHTEpPEcax CBOEro
3I0pOBbs,  BEIEHMSI  3J0pOBOr0  00pa3a  >KM3HM  (30pOBOE  MUTAHUE,
cOQIaHCUPOBAHHBIM  pEXUM 3aHATHUM W  OTHObIXa, pEryjsipHas Quanyeckas
aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HaBbIKa pedIeKCHH, MPU3HAHUEM CBOETO IMpaBa
Ha OLIMOKY M TaKOTo K€ MpaBa JPyroro 4eJ0BeKa;

7) 3K0JIOTHYECKOe BOCIIUTAHHE:

OpHEHTallMel Ha MPUMEHEHUE MAaTeMAaTUYECKUX 3HAHUW NIl pElIeHUs 3a/1ay B
00JIaCTH COXPAHHOCTH OKPY KaIOIIEH Cpeibl, INIAHUPOBAHUS MOCTYIKOB U OLEHKH MX
BO3MOXHBIX TIOCIEJACTBUN JII OKPY’KAIOIIEH Cpeibl, OCO3HAHUEM TIJ100aIbHOTO
XapakTepa SKOJOTUYECKUX MPOOIEeM U IMyTeH UX pelieHus;

8) amanTamusi K M3MEHSIIONIUMCSl YCJOBHUSIM COIHAJIBHOW W NPHPOIAHOI
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSIX HEONPENCIEHHOCTH, TOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHUYECKYIO ACSATEIbHOCTh, B TOM YHUCIIC
YMEHHE YUUTHCS Y JIPYTUX JIIO/ICH, TpUoOpeTaTh B COBMECTHOM JIESITEILHOCTH HOBBIE
3HAHWS, HABBIKK M KOMIICTEHITUU U3 OTBITA APYTHX;

HEOOXOMUMOCThIO B (OPMHUPOBAHUM HOBBIX 3HAHWUW, B TOM YHCIE
dbopMyIupoBaTh UJEH, MOHSATHUS, TUIIOTE3bI 00 00BEKTaX U SBJICHUAX, B TOM YHUCIIE
paHee  HEU3BECTHBIX, OCO3HaBaTh  JCGUUUTHI  COOCTBEHHBIX 3HAHUM U
KOMITETEHTHOCTEH, MJIAaHUPOBATh CBOE Pa3BUTHE;

CITIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYyallMI0 KaK BbI30B, TPEOYIONIUN KOHTPMEpP, KOPPEKTUPOBATH MNPUHHUMAEMBbIC
pemeHuss W JCHCTBUA, (OPMYIUPOBATh W OICHUBATh PUCKH W TIOCIEIACTBUA,
(hopMUpOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiCTBUS

ba3oBble jornueckue aeiicTBUs:

®BBLISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKK MaTEMaTUYECKUX
00BEKTOB, MOHSATUN, OTHOIICHUN MEXIYy MOHATUSAMU, HOPMYIUPOBATH ONPEIACICHHUS
MOHSITUH, YCTAHABIMBAThH CYIIECTBEHHBIA MPU3HAK KJIaCCU(PHUKAIIUKA, OCHOBAHUS JIsI
000011IeHNs U CPAaBHEHUS, KPUTEPUU TIPOBOJUMOTO aHAJIH3a,;

®BOCIIPUHMMATh,  (OPMYJIHPOBATH W  NPEOOPa3OBBIBATH  CYXKICHHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHBIE, CIMHUYHBIC, YACTHBIE U OOIIKE, YCIOBHBIC;

¢ BLISIBIIAITH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUUS B
dakTax, MaHHBIX, HAOMIONCHUAX W YTBEPKIACHUAX, Npeajararb KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

eJlcJIaTh BBIBOJIBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

epa3bupaTh JOKA3aTEIHLCTBA MATEMATHUYECKUX YTBEPXKACHUHN (TMpsSMbIE U OT
MPOTUBHOTO),  TPOBOJUTH  CAMOCTOSTEIHLHO  HECIOXKHBIE  JIOKAa3aTeIhCTBA
MaTeMaTUYecKnX (PaKTOB, BHICTpAWBATh ApPTyMEHTAIUIO, MPUBOAUTH TPHUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;



®BBHIOMpATh CMOCOO pemeHus ydeOHOW 3amayu  (CpaBHMBAaTh HECKOJBKO
BAPUAHTOB PEUICHUS, BBIOMPATh HAMOOJEe MOAXOAAIIMA C YUETOM CAMOCTOSTENBHO
BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble uccienoBaregabckue 1eiCTBUSA:

®1ICIIOJIb30BATh BOIPOCHl KAK MCCIEIOBATEIbCKU HMHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BOIIPOCHI, dukcupyromme IPOTUBOPEYHE, npooiemy,
CaMOCTOSTENIbHO YCTaHaBIMBaTh KMCKOMOE M JaHHOE, (opMUpOBaTh THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIUIO, MHEHUE;

®[IPOBOJUTH IO CaMOCTOSITEIBHO  COCTaBJIEHHOMY IUUIaHY  HECJIOXKHBIM
AKCIIEPUMEHT, HEOOJIbIIIOE MCCIEIOBAaHWE [0 YCTAaHOBJICHHIO OCOOEHHOCTEM
MaTEMaTUYECKOro 00BbEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKIAY COOOM;

® CaAMOCTOSITEILHO (POPMYJIMPOBATH OOOOIIEHUST W BBIBOJBI IO pe3yibTaTam
IPOBEAEHHOTO  HAOJIIOJIEHUS,  MCCIEAOBAaHUS,  OLEHUBAaTh  JIOCTOBEPHOCTh
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIICHUIA;

®[IPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IPOLECCA, a TAaKXKE BbIABUTATh
MPEANOJIOKEHNS O €r0 Pa3BUTHH B HOBBIX YCJIOBHSX.

Pabora ¢ ungopmaumei:

®BBISIBIISITh HEJOCTATOYHOCTh M H30BITOYHOCTh HH(POpMAIUM, JaHHBIX,
HEO0OXOJAMMBIX JJIS PEIICHMS 3a]a4H;

®BBHIOMpaTh, AHAIU3UPOBATH, CHUCTEMATU3UPOBATH M  HMHTEPIPETHPOBATH
MH(}OpMALUIO Pa3IUYHbIX BUIAOB U (POPM MpPECTABICHUS;

¢ BBIOMpaTh (OpMY IIpEICTaBICHU HHPOPMALIMU U ULTIOCTPUPOBATH PelllaeMble
3a/layu CXeMaMHu, TMarpaMmMamMu, HHOU rpaduKoil 1 UX KOMOMHAIUSAMU;

®OLICHUBATh HANEKHOCTH HMHPOPMALMK 1O KPUTEPHUSAM, NPEIJIOKEHHBIM
YUUTEJIEM WU CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHukaTHBHBIEe YHHBepcaibHbIe YueOHbIe 1elCTBUS:

¢ BOCIIPUHUMATh U (POPMYJIUPOBATH CYX ACHUS B COOTBETCTBUU C YCIOBHUSIMU U
LEeIsIMU OOILEHNs, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
MMCbMEHHBIX  TEKCTax, JaBaTh IMOSCHEHUS MO XOJy peUIeHUus 3a/ayu,
KOMMEHTHPOBATh NOJyYEHHBIN PE3YyJIbTAT;

®B XOJie 00CYXJIeHHUSl 3a/aBaTh BOMIPOCHI MO CYLIECTBY OOCYXAaeMOM TEMBlI,
po0JieMbl, peraeMoi 3a/1a4u, BbICKA3bIBaTh UJIEH, HAllEJIEHHbIE HA TIOUCK PELICHMUS,
COTIOCTABJIATh CBOM CYXKICHHMS C CYXICHUSMU JpPYyrMX YYacCTHHKOB JMajora,
OOHApy»XWBaTh pa3IM4YMe H CXOACTBO TMO3UIUHA, B KOPPEKTHOH (dopMme
(bopMyIHpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

®[IPE/CTABJIATh PE3YJIbTAaThl PELICHUS 3aJa4yM, SKCIEPHUMEHTA, UCCIEIOBAHMS,
MPOEKTa, CaMOCTOATEIbHO BBIOMpPATh (QOpMaT BBICTYIUIGHHS C Y4Y€TOM 3ajay
MPE3EHTALUU U OCOOEHHOCTEHN ayIuTOpHUY;

®[IOHMMATh U HCIOJIb30BATh MPEUMYIIECTBA KOMAaHIHOM M WHAMBUAYaJIbHOU
paboThI MpU PEIICHUH YYEOHBIX MaTEMAaTUYECKUX 3a]1aY;

®[IPUHMMATH 1I€JIb COBMECTHOM JESATEIBHOCTH, IJIAHUPOBATH OPraHU3aLUIO
COBMECTHOM paboThl, pacrpenensTb BUIbl padOT, AOroBapHUBAThCS, OOCYXIATh
MPOIIECC U pe3yabTaT paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;



®y4acTBOBATh B IPYMIOBBIX (opMax paboThl (00CyxkaeHrs, 0OMEH MHEHUSIMH,
MO3TOBBIE HITYPMBI U JPYTHE), BHIIOIHATH CBOIO YacTh pabOThl M KOOPAMHHUPOBATH
CBOM JICUCTBUSA C IPYTUMH YJ€HAMH KOMaH/Ibl, OLIEHUBATh KAYE€CTBO CBOETO BKJa/a B

oOmui  TPOAYKT MO  KpUTEpHsM,  CHOPMYIHMPOBAHHBIM  yYaCTHUKAMHU
B3aMMOJICHCTBHUS.

PerynsiTuBHbIE YHMBepCcAJbHbIE y4eOHbIE JeiicTBUS

Camoopranusanus:

® CAMOCTOSITEIHO COCTaBJISATH IUIAH, AITOPUTM pEIICHHS 3aJadd (WU €ro
4acTh), BEIOUpATh CIIOCO0 pelieHus: ¢ y4ETOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBAaTh U KOPPEKTUPOBATh BAPUAHTHI PEUICHUN C YUETOM
HOBOM HH(pOpMaIUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJLIEKT:

®BJIAJIETh CIOCOOAMU CAMOIIPOBEPKU, CAMOKOHTPOJIA MpoIecca U Pe3yJbTara
pelIeHns: MaTeMaTUYECKOH 3a1auH;

e IPEIBUACTh TPYAHOCTH, KOTOPbIE€ MOTYT BO3HUKHYTHh IPH PEIICHUU 3a7ayH,
BHOCHUThH KOPPEKTHUBHI B JICATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB, HAMICHHBIX
OIKNOOK, BBISIBIICHHBIX TPYIHOCTEH;

®OLICHUBAaTh COOTBETCTBHE PE3yJbTaTa JACSATEIBHOCTU MOCTABICHHON LIEIH U
YCIIOBUSIM, OOBSICHSATH MPUYUHBI JTOCTYXKCHHS WJIM HEJIOCTHKCHHS eI, HAXOAUTh
OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kJjacce OOyYaloOIIMICAd TOMYYUT CIETYIONINE
MPEAMETHBIE PE3YIIbTATHI:

Yutate uHOpMAIMIO, TPEACTABICHHYIO B Ta0iMIax, Ha JIuUarpammax,
MPEACTABNIATh JIaHHbIE B BUJE TaOJNUIl, CTPOUTH JUArpaMMbl (CTOJIOMKOBBIE
(cTronbuatkie) ¥ KpyroBbi€) IO MAacCCHBaM 3HAYCHUH.

OnuceiBaTh W UHTEPHOPETUPOBATH  pEAIbHBIE  YHUCJIOBBIE  JAHHBIE,
Mpe/ICTABJICHHbIE B TA0JINIIAX, HA TMarpaMmax, rpadukax.

Ucnonb3oBaTh I OMUCAHUS JAHHBIX CTATUCTUYECKUE XaPAKTEPUCTUKU:
cpenHee apupMeTruyecKkoe, MeAaraHa, HauOoblllee 1 HAMMEHbILIEeE 3HAUYEHUS, pa3Max.

NmeTp mnpencraBieHHE O CIy4allHOM W3MEHYMBOCTA Ha IIPUMEpax IIEH,

(bU3UYECKUX BEJIMYUH, aHTPOMOMETPUUYECKUX JTAHHBIX, UMETh MPEACTABICHUE O
CTaTUCTHUYECKON YCTOMUYNBOCTH.

K koHmy oOyuenmss B 8 KkJjacce OOyYarOIIMICA TOMYYUT CIIECIYIONINE
MPEIMETHBIE PE3YIIbTATHI:

W3Bnekate u TmipeoOpa3oBbIBaTh HHGOPMAIHMIO, TPEJICTABICHHYI0O B  BUIE
TaOJUIl, auarpaMmM, IpadyKoB, MPEACTABIATh JAHHBIC B BHJIC TAOJMI], JUarpamMM,
rpaduKoB.

OnuceiBaTh JaHHBIE C TOMOIIBIO CTAaTUCTHYECKUX [OKAa3aTeNlel: CpeIHHuX
3HAYeHUHN U Mep paccenuBaHus (pa3Max, AUCIEPCUS U CTAHIAPTHOE OTKIIOHEHUE).

Haxonuth 4acTOTHI YHCIIOBBIX 3HAYEHHUN W YaCTOTHI COOBITUM, B TOM YHCIIE TIO
pe3yJibTaTaM U3MEPEHUIN U HAOIIOICHUM.



Haxonutb BEpOATHOCTH CIydallHbIX COOBITHH B OIbBITaX, 3Has BEPOATHOCTHU
AJIEMEHTapHbIX COOBITUH, B TOM UHCIE€ B OINbITaX C PAaBHOBO3MOXXHBIMU
AJIEeMEHTapHBIMU COOBITUSIMU.

Ucnonb3oBarh rpaduueckue MOJENU: AEPEeBO CIYyYalHOTO HKCIIEPUMEHTA,
auarpamMMbl Diiiepa, YuciIoBas mpsmas.

OneprpoBaTh MOHATHSIMU: MHOXECTBO, MOJAMHOKECTBO, BBINOJIHATH ONEpPALUH
HaJ, MHOXECTBaMHU: OOBEIUHEHUE, IepeceyeHue, IOMOJHEHUE, MEePEeUUCIISITh
AJIEMEHTHI MHOXECTB, IPUMEHSTh CBOMCTBA MHOXKECTB.

Ucnonb3oBath rpaduueckoe MpeACcTaBICHUE MHOXKECTB U CBSI3€H MEXKIy HUMHU
JUIsl ONTMCAHUS TIPOIIECCOB U SIBJICHUI, B TOM YHUCJIE MPU PEUICHUU 3a]a4 U3 APYrux
Y4EOHBIX MPEIMETOB U KYPCOB.

K konmy oOyuenmss B 9 KkJjacce OOyYarONMICS TOMYYUT CIIECIYIONINE
MPEMETHBIC PE3YIbTATHI:

N3Bnekats 1 mpeoOpa3oBbIBaTh UHPOPMAIIKIO, TPEICTABICHHYIO B Pa3IUYHBIX
MCTOYHMKAX B BUJIE TaOIHI], nUarpamm, rpadukoB, MPEICTaBIATh JIaHHbIE B BHUJIC
Ta0uIl, TUarpaMm, rpaguKoB.

Pemate 3amauum  OpraHW30BaHHBIM IEPEOOPOM BAPUAHTOB, a TaKKE C
MCIIOJIb30BAaHUEM KOMOWHATOPHBIX MPABUII U METOJIOB.

Hcnonb30BaTh ONUCATENIbHBIE XAPAKTEPUCTUKHU JJISI MACCHUBOB YHCJIOBBIX
JAHHBIX, B TOM YHCJIC CPEAHUE 3HAUCHUS U MEPhI paCCEUBAHUSI.

HaxoauTe 4acToThl 3HAYEHUW M YACTOTHI COOBITHUS, B TOM YHUCJE MOJIb3YSCh
pe3yJibTaTaMu MPOBEAEHHBIX U3MEPEHUM 1 HAOJIIOACHUH.

HaxoauTh BEpOSITHOCTH CIyYalHBIX COOBITUN B M3YUYEHHBIX ONBITaX, B TOM
YuCJe B OMNBITaX C PaBHOBO3MOKHBIMHU AJIEMEHTAPHBIMU COOBITUSIMH, B CEPHUAX
WCHBITAaHUM J10 TIEPBOTO yCIIEXa, B CEPUIX UCTIBITAHUN bepHyIu.

Nmers mnpencraBiieHWE O CIyYalHOM BEJIMYMHE © O PaCHpeIeIICHUU
BEPOSATHOCTEM.

Nmerp mnpencraBieHWe O 3aKOHE OOJBIIUX YHCEN KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIy4alHONW M3MEHYMBOCTH M O POJIM 3aKOHA OOJIBIIUX YHUCENT B
MPUPOJE U OOIIECTBE.

IJNIAHUPYEMBIE PE3YJbBTATBI OCBOEHHUSA HPOI'PAMMBI
YYEBHOI'O KYPCA «TEOMETPUSI» HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUSA

JINYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE Pe3yJbTAThl OCBOCHHMS MporpaMMbl  ydyeOHOro  Kypca
«I"eoMeTpus XapaKTepU3yIOTC:

1) maTpuoTHYecKoe BOCIIMTAHUE:

MPOSIBJICHUEM MHTEpEca K MPOILIOMY M HACTOSIIEMY POCCUHUCKON MaTEMAaTHKH,
LIEHHOCTHBIM OTHOILLIEHUEM K JIOCTHXKEHUSIM POCCUUCKUX MATEMATUKOB U POCCUMCKOU
MaTeMaTUYECKOW IIKOJbI, K UCMOJb30BAHUIO STUX JOCTUKEHUM B JIPYTHX HAyKax U
MPUKIAAHBIX cdepax;

2) rpasKJIaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHHIO OOS3aHHOCTEW TpakJaHWHA U pealu3aluu ero
MpaB, MPEJACTaBICHUEM O MaTeMaTHYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3TUIHBIX
CTPYKTYp, SIBIIEHUH, MPOUEAYP TpakJIaHCKOro oOIecTBa (HAmpuMep, BbIOOPHI,



OMpOCHI), TOTOBHOCTHIO K OOCYXIEHUIO HSTHUYECKUX MpOOJieM, CBSI3aHHBIX C
NPAKTUYECKUM TMPUMEHEHHUEM JIOCTH)KCHUM HayKH, OCO3HAHHEM Ba)XHOCTH
MOPaJIbHO-3TUYECKUX MTPUHIIUIIOB B ICSITEIBHOCTH YUYEHOTO;

3) TpyaoBO€e BOCIMTAHHUE:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE B PEIICHUM NPAKTUYECKUX 3a/]ad
MaTEMaTUYECKOM HAMpaBIIEHHOCTH, OCO3HAHHEM BaXXKHOCTHM MAaTeMaTH4e€CKOTro
o0pa3oBaHMsI Ha TMPOTSIKEHUU BCEH >KU3HM JUIsl yCHEHIHOW NpodeccroHaIbHOM
NESTEIPHOCTY WM Pa3BUTUEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBHIOOPOM U
OCTPOCHUEM WHAMBUAYAIBHON TPAaeKTOPUU OOpa30BaHUs M >KM3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTEN;

4) acTeTHYECKOE BOCITUTAHNE:

CIIOCOOHOCTBIO K  OMOIMOHAJBHOMY H  ACTETUYECKOMY  BOCIPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajJad, PELICHUM, pPACCYXKICHHUH, YMEHUIO BUJIETh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHMSA:

OpUEHTallMed B JCATCIBHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX
MPEACTABICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UYEOBEKA, MPHUPOIbI U
oOIecTBa, IMOHMMAaHMEM MAaTEMAaTHUYECKOM HayKHM Kak cQepbl YeI0BEYEeCKOi
NESTEIBbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAYMMOCTU JJIs Pa3BUTHUS IMBUIM3AIUH,
OBJIAJICHUEM S3BIKOM MaTeMaTUKd W MaTEMaTUYECKOM KyJIbTYpOW Kak CpEeICTBOM
MO3HAHUS MUpA, OBJAJECHUEM MPOCTEHIIMMU HaBBIKAMHU HCCJIEA0BATEIbCKON
NeATEIIbHOCTH;

6) ¢usnueckoe BocnUTaHHEe, (POPMHPOBAHHE KYJIbLTYPbI 310POBbSI M
IMOIMOHAJIBLHOTO 0JIArONoJIy4Ynsi:

FOTOBHOCTBIO TPUMEHSATH MaTEeMaTUYeCKUE 3HAHUS B MHTEpPEcax CBOEro
3I0POBbS,  BEJAEHUA  370pOBOro  o0paza  KU3HM  (340pOBOE  MUTAHMUE,
cOaaHCUPOBAHHBIM PEXUM 3aHATHM ©W  OTHbIXa, peryispHas Quznueckas
aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HaBbIKa pedieKCcHH, MPU3HAHUEM CBOETO IMpaBa
Ha OMMUOKY M TAaKOTO e MpaBa IPyroro 4e0BeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpHEHTAallMel Ha MPUMEHEHUE MAaTeMAaTUYECKUX 3HAHUU JIJIsi PEHICHUs 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPY KAIOIIEH CpPeibl, INIAHWPOBAHUS MTOCTYIKOB U OIEHKH UX
BO3MOXKHBIX TIOCJIEJICTBUM JUIsI OKPYXKAIOIIEH Cpefbl, OCO3HaHUEM TI100aTbHOTO
XapakTepa dKOJOTHUECKUX MPOoOJIeM U MyTel UX PEIIeHUs;

8) amanmTamusi K M3MEHSIIOIIHMCS YCJIOBHUSM COIHAJIBHOW W NPHPOIXHOI
cpeabl:

TOTOBHOCTBIO K JICHCTBHSIM B YCJIOBHUSX HEONPEACIEHHOCTH, TMOBBIIMICHUIO
YPOBHSI CBOE KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO NESITEIbHOCTh, B TOM YHCIIE
YMEHUE YUUTHCS y APYTHUX JIIOJICH, MPUOOpPETaTh B COBMECTHOM JCSITEIHPHOCTA HOBBIE
3HAHWS, HABBIKU U KOMIIETEHITUHU U3 OTIbITA APYTHX;

HEOOXOTUMOCThIO B  (OPMUPOBAHMM HOBBIX 3HAaHMM, B TOM 4YHCIE
dhopMyHpoOBaTh UJIEU, TTOHSATHS, TUTIOTE3bl 00 00BEKTaX U SIBJICHUSAX, B TOM YHCIIC
paHee  HEU3BECTHBIX, OCO3HaBaTh  Je(MUIIUTHI  COOCTBEHHBIX  3HAHUU W
KOMIIETEHTHOCTEN, IUIAHUPOBATH CBOE PA3BUTHUE;



CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI3OB, TPEOYIOIIUNA KOHTPMEp, KOPPEKTHPOBATH IMPUHUMAECMBbIE
pemieHuss W JedcTBUA, (OPMYJIUPOBATh W OLICHUBATh PUCKH M TOCJEICTBUS,
(hOpMHUPOBATH OTIBIT.

METAINPEIMETHBIE PE3YJIBTATHI

Ilo3naBaTeibHBbIE YHHBEPCAJIbHbIE YUeOHbIE NeiCTBUSA

Ba3oBble Jjoruueckue A1eicTBUA:

®BBLIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE NPHU3HAKH MAaTeMaTHYEeCKUX
00BEKTOB, MOHATUM, OTHOIIEHUI MEXIy MOHATHUAMHU, GOPMYIUPOBATH OMpPEACIICHUs
MOHSTHH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KJACCU(DUKAIIMU, OCHOBAHUS JIs
00001IIeHNs U CPAaBHEHUSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

®BOCIIPUHUMATH,  (OPMyNIHpOBaTH HW  MPEOOpPa3OBBIBATH  CYXKIICHUS:
YTBEPAUTEIBLHBIC ¥ OTPUIIATSIbHBIC, CIMHUYHBIC, YACTHBIC U 00IIHE, YCIOBHBIC,

 BLISIBJISITH MAaTEMAaTHUECKHIE 3aKOHOMEPHOCTH, B3AaMMOCBSI3H M TIPOTUBOPEYHS B
(dakTax, MaHHBIX, HAOMIONCHUSAX W YTBEPKICHUSAX, MpeaiaraTb KPUTCPUU IS
BBIBJICHUS 3aKOHOMEPHOCTEN U IMTPOTUBOPEUMIL;

eJlcTIaTh BBIBOJBI C WCIIOJIB30BAaHWEM 3aKOHOB JIOTHKH, JICAYKTHUBHBIX W
WHYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

epa3OupaTh JOKA3aTEIHCTBA MATEMATHUYECKUX YTBEPXKACHUM (MpsAMbIe U OT
MPOTUBHOTO),  TPOBOJUTH  CAMOCTOSITEILHO  HECIOXKHBIE  JIOKAa3aTelIbCTBA
MaTeMaTU4ecKuX (PaKToB, BHICTpaUBATh apryMEHTAIUIO, MPUBOAUTH HPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHMUS;

eBBHIOMpaTh CIOCOO pelieHuss Yy4yeOHOW 3ajgauu  (CpaBHUBATh HECKOJIBKO
BapUAHTOB PEIICHUS, BEIOMPATh HAaMOOJIEe MOAXOMSIIIMA C YIETOM CaMOCTOSTEIBHO
BBIJICTICHHBIX KPUTCPUEB).

Ba3oBble uccienoBaTeabckue JeiicTBUS:

®IICTIOJIb30BAaTh BOIPOCHI KaK MCCIICNOBATECILCKHA WHCTPYMEHT TO3HAHUS,
(bopMyIupOoBaTh BOIIPOCHI, buKkcupytomue IIPOTUBOPEYHE, npo0iemy,
CaMOCTOSATENIbHO YCTaHABJIMBATh HMCKOMOE W JaHHOE, (opMUpOBaTh THIIOTE3Y,
apryMEHTHUPOBATh CBOO TIO3UITUIO, MHCHUE;

®[IPOBOJNTH IO CaMOCTOSITEIBHO  COCTaBJICHHOMY IUIAHY  HECJIOXHBIH
DKCIIEPUMEHT, HEOOJIBIIIOE WCCJICAOBAHWE 10 YCTAHOBJICHHIO OCOOCHHOCTEH
MaTeMaTHYECKOro 00BbEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTy COOOM;

® CaMOCTOSITEIFHO (POPMYIMPOBATH OOOOIIEHUS W BBIBOABI IO pPE3yJIbTaTaMm
MPOBEAEHHOTO  HAONIOACHMS,  WCCIEJOBAHUS,  OIEHWBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJAOB M 000OIICHUIA;

e IPOTHO3MPOBATH BO3MOXKHOE PA3BUTHE TMPOIECCa, a TaKXKE BHIJIBUTATH
MIPEANOIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undgopmanmeii:

®BBISIBJISITh  HEJOCTATOYHOCTh W W3OBITOYHOCTH WH(MOpPMAINU, JTaHHBIX,
HEOOXOMMBIX JIJIsI PEIICHHUS 3a]1a4H;

eBBHIOMpATh, AHAIM3UPOBATH, CHUCTEMATU3UPOBATH U  HHTEPIPETUPOBATH
uH()OpMAITUIO PA3TUYHBIX BUIOB U (POPM MpeCTaABICHNUS;



¢ BEIOMpaTh OpMY TIpEACTABICHHS HHPOPMAIIMHA U WILTIOCTPUPOBATH PEIIacMbIe
3aJlauu CXeMaMH, TuarpaMMamMu, HHOU TpaduKoil u X KOMOWHAITUSIMU;

®OIICHUBATh HAAEKHOCTH WHGOPMAIIMM TIO KPHUTEPHUSAM, MPEAIOKCHHBIM
YUHUTENIeM WU CHOPMYITUPOBAHHBIM CAMOCTOSTEIIBHO.

KoMMmyHuKaTHBHBIE YHHBePCcAIbHbIE YUeOHbIE TelCTBHUS:

® BOCIIPHHUMATH U (POPMYIHPOBATH CYXKICHHSI B COOTBETCTBUH C YCIOBHSIMH H
IeJISIMHA OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaKATh CBOIO TOUYKY 3PECHHUS B YCTHBIX U
NUCHPMEHHBIX ~ TEKCTax, JlaBaTh TOSICHEHHS [0 XOAy peUIeHHWs  3aJaud,
KOMMEHTHPOBATh IMOTYYCHHBIN pe3ysIbTar;

®B XOJi¢ 0OCYXIIEHHUS 3a/JaBaTh BOMPOCHI MO CYIIECTBY OOCYKIAaeMOW TEMHI,
poOJIeMBbl, pelraeMoi 3a/1a4uu, BEICKa3bIBaTh UICH, HAIICJICHHBIC HA TIOUCK PEIICHMUS,
COTIOCTABJIATh CBOM CYXXICHHSI C CYXICHUSMU JPYTHX YYaCTHHKOB JHAjora,
oOHapyXMBaTh pa3IW4YMe W CXOJACTBO TO3UIMN, B KOPPEKTHOU (dopme
dbopMyIHpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,;

e [IPE/ICTABJIATh PE3YJIbTAThl PEHICHUS 3a/Jadyd, SKCIEPUMEHTA, UCCISIOBAHUS,
MPOEKTa, CaMOCTOATEIHLHO BBHIOMPATh (OpMAT BBICTYIUICHHS C YyYETOM 3aaad
MIPE3CHTAINNA U OCOOEHHOCTEH ayIUTOPHUH;

®[IOHMMATh W HWCIIOJIH30BATh IMPEUMYIIECTBA KOMAHIHOW W WHIWBHUIYaIbLHOM
pabOTHI IPH PENICHUH YICOHBIX MAaTEMAaTHICCKUX 3a]1a4;

®[IPUHMMATH I1I€JIb COBMECTHOM JESATEIBHOCTH, IJIAHUPOBATH OPraHU3aIUIO
COBMECTHOUM pabOThl, pacrpeneisTh BUIbI padOT, JOrOBapUBATHCS, OOCYXKIaTh
MPOIIECC U Pe3yNIbTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKUX JIFOJICH;

e y4acTBOBATh B IpyNmoBbIX ¢opmax paboThl (00CYX/IeHUs, 0OMEH MHEHUSIMH,
MO3TOBBIE€ IITYPMbI M JAPYTHE), BBIIOIHATH CBOIO YacTh pabOThl U KOOPJAUHUPOBATH
CBOM JICHCTBUSA C IPYTUMH YJIEHAMU KOMAaH]Ibl, OIICHUBATh KA4€CTBO CBOETO BKJIAJA B

o0  OPOAYKT MO  KpUTEepUsM,  CHOPMYIMPOBAHHBIM  YYaCTHUKAMH
B3aMMO/JICHCTBUSI.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIC 1eliCTBUSA

Camoopranusanus:

®CAMOCTOSITEIBHO COCTABJISATH IUIaH, AITOPUTM pEIICHHsS 3aJadd (WJu €ro
4acTh), BBIOUPATH CIIOCOO PEIICHUS ¢ YUETOM MUMEIOIINXCSI PECYPCOB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM
HOBOI MH(pOpPMAIIUH.

CaMOKOHTPOJIb, IMOIIUOHAIbHBIH HHTEJJIEKT:

®BJIAJIETh CIOCOOAMHU CaMOINPOBEPKU, CAMOKOHTPOJISI Mpolecca U pe3yibTaTa
pelIeHrs MaTeMaTHIECKOH 3a1a4u;

e [IPEIBHUICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH NPH PEIICHUH 3a/ayH,
BHOCHUTb KOPPEKTUBHI B I€ATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, HAlJCHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

® OIICHUBATh COOTBETCTBHE pE3yJbTaTa AEATEIbHOCTU IOCTABICHHOW e U
YCIIOBUSIM, OOBSICHATh MPUYUHBI JOCTUKEHHSI WM HEIOCTIKEHUS LU, HAXOIUTh
OLIMOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

MHNPEAMETHBIE PE3YJIBTATDBI



K xoniy oOyuyenus B 7 KJjacce OOYyYalOIIMICA TOJMYUYUT CIEAYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Pacmo3naBaTh M3ydeHHBIE TeOMETPHUCCKHE (QUTYPHI, OMPEACIATh UX B3aUMHOEC
pacroioKeHHe, M300pakaTh TeOMETpUUYECKHE (UTYPHI, BBIMOIHATH YEPTEKU I10
YCIIOBHIO 3a/1aud. M3MepaTh JTWHENHBIE W YTJIOBBIC BEJIWYMHBI. Pemiate 3agauu Ha
BBIUKCJICHUE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenath TpyOyI0 OLIEHKY JIMHEWHBIX U YTIOBBIX BEJIMYMH MPEAMETOB B pPeaTbHOM
KU3HHA, Pa3MEpPOB MPUPOJIHBIX OO0BEKTOB. Pa3nmuarh pasmepbl 3TUX OOBEKTOB IIO
MOPSZIKY BEJTUYHHBI.

CTpouTh 4epPTEXKHU K TECOMETPUUECKUM 33/1a4aM.

[Tonb30oBaThCAd  TNpU3HAKAMM  PABEHCTBA  TPEYTOJbHUKOB,  HCHOJIb30BaTh
IIPU3HAKU U CBOMCTBA PaBHOOCAPEHHBIX TPEYTOJILHUKOB IIPH PEILICHUH 3a]1a4.

[IpoBOIUTE JOTMYECKHUE PACCYXKICHUS C MCIOJB30BAHUEM T'€OMETPUUECKHUX
TEOPEM.

[Tonmp30BaThCd TpPU3HAKAMH PABEHCTBA MPSAMOYTOJBHBIX TPEYTOJBHUKOB,
CBOMCTBOM MEJIUAHBI, IPOBEAEHHON K THIOTEHY3€ MPSAMOYTOJIBHOIO TPEYTOJIbHUKA, B
PEILICHNY TEOMETPUUECKHUX 3a]1a4.

OnpenensiTe napauiebHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOPhIE 00pa3yeT ¢
HUMU cekymasa. OnpenensaTe MapaJuIeIbHOCTh MPSMBIX C IIOMOIIBIO PaBEHCTBA
PACCTOSIHUN OT TOYEK OJHOM MPSIMOU JO TOYEK APYTOU MPAMOM.

Pemrats 3amaun Ha KiieTuaToi Oymare.

[IpoBOAUTE BRIUKCIICHUS M HAXOJIUTh YUCIIOBBIC U OYKBEHHBIC 3HAUCHUS YTJIOB B
FEOMETPUUYECKUX 3a/la4aX C HCHOJIb30BAHUEM CYMMbI YIJIOB TPEYrOJIbHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB yIJIOB, OOpa3OBaHHBIX TIPU IIEPECCUCHUM JBYX
MapaJJIeIbHBIX TPSAMBIX CEKyllel. PemaTe mpakTUyeckue 3aJayd Ha HaxO0XKICHUE
YIJIOB.

Bnagetp mnNoOHATHEM TI€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEAEHAThH
OMCCEKTPUCY yTJIa U CEPEAUHHBIN MEPIEHANKYISP K OTPE3KYy KaK reoMeTpUUYECKUe
MECTa TOYEK.

DopMyIUpOBaTH OMPEACICHHUS OKPY>KHOCTM W Kpyra, XOpAbl W JHAaMeTpa
OKPYXHOCTH, TOJIb30BaThCSI UX CBOMCTBAMH. YMETh MPUMEHSTHh 3TH CBOMCTBA IpHU
pellIeHnY 3a7ay.

Bnagers moHATMEM ONMCAHHOW OKOJIO TPEYrOJbHUKA OKPYXKHOCTH, YMETH
HaxoauTh e€ 1eHTp. Ilomp3oBaThcs (akTaMu O TOM, YTO OMCCEKTPHICHI YTJIOB
TPEYrOJIbHUKA TEPECEKATCd B OJHOW TOYKE, M O TOM, 4YTO CEpPEIAUHHBIC
MEPIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCA B OJTHOM TOUKE.

Bnagete nonsiTHEM KacaTenbHOW K OKPY)KHOCTH, IIOJIB30BATHCA TEOPEMOU O
MEPIEHAUKYJISIPHOCTH KaCaTENIbHOM U pPaauyca, MPOBEAEHHOIO K TOUKE KaCaHUs.

[Tonb30BaTHCA MPOCTEUIIMMUA T€OMETPUUECKUMU HEPABEHCTBAMM, IOHUMATh UX
MPAKTAYECKUN CMBICI.

[IpoBOANTH OCHOBHBIE TE€OMETPUUECKUE TMOCTPOCHHS C MOMOIIBIO LUPKYJIS U
JINHEUKU.

K xoniy oOydyenus B 8 kJiacce oOOydYaromuiics TOJYYUT CIEAYIOIINE
MPEIMETHBIE PE3YJIbTATHI:



Pacnio3HaBaTh  OCHOBHBIE BBl  YETBIPEXYTOJIBHUKOB, HMX  DJIEMEHTHI,
MOJIb30BAThCS UX CBOMCTBAMU P PEUIEHUU T€OMETPUUECKUX 3a4au.

[IpuMeHATh CBOKCTBA TOUYKHU MTEPECEUECHHSI MEAMAH TPEYTOJIbHUKA (LIEHTpa Macc)
B PEIICHUH 33/1a4.

BrageTs moHATHEM CpelHEW JTMHUM TPEYroJbHUKA M TPalelud, MPUMEHATh UX
CBONCTBA MPU PELICHUH reoMeTpudeckux 3aaad. I[lonp3oBaTecsa Teopemon Paneca u
TEOPEMO O MNPONOPUHUOHANBHBIX OTpE3KaX, MPUMEHATb MX U1 pelIeHUs
MPaKTUYECKUX 3a]1a4.

[IpuMeHATh TpU3HAKU TOJI00MS TPEYTOJIBHUKOB B PEIICHUH T'€OMETPUUYECKUX
3ajay.

[Tonb3oBatbes Teopemoit Iludaropa nns pemieHuss TE€OMETPUYECKUX U
npakTudeckux 3anad. CTpouTh MaTEMaTUYECKYI0 MOJIEIb B MPAKTUUECKHUX 3a/ayax,
CaMOCTOATEIIBHO JI€JIaTh YEPTEK U HAXOAUTH COOTBETCTBYIOIIME JJINHBI.

Biagere DNOHATHMSAMM CHMHYyCa, KOCHMHYCa MW TaHI€HCa OCTpPOro yria
MPSIMOYTOJIBHOTO TpeyrojbHuKa. 110yb30BaThC 3TUMHM TOHATHSAMHU ISl PELICHUS
MPaKTUYECKUX 3a]1a4.

Beruucnars (pa3ivuHbIMA CIIOCOOAMHU) TUIONIA/Ib TPEYTOJbHUKA W TUJIOIIAU
MHOTOYTOJIbHBIX (DUryp (MOJIB3YSICh, IJIe¢ HEOOXOUMO, KaabKyJaaTopoM). [IpumMeHsTh
MOJIyYEeHHbIE YMEHUS B TPAKTUYECKUX 3aJ1ayax.

Brnagers NOHATHSMM BIOMCAHHOTO M LEHTPAJIBHOIO yrja, HCHOJIb30BaTh
TEOPEMBbl O BIUCAHHBIX YIJIaX, yriaX MEXIY XOpAaMU (CEKYLUIUMH) U YIJIe MEXITY
KacaTeJIbHOM U XOPIOM IIPHU PELIEHUH T€OMETPUUECKUX 3a4ad.

Biagere MOHATMEM ONMCAaHHOTO YETBHIPEXYIOJBHUKA, NPHUMEHSTh CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJIBHUKA IIPU PELICHUY 3a/1a4.

[IpuMeHATh TONyYEHHBbIE 3HAHUS Ha IPAKTHUKE — CTPOUTHh MaTEMaTUYECKHE
MOJEJIN I 33/1a4 PeajgbHOUN KU3HHU U IPOBOJUTH COOTBETCTBYIOIIME BBIUNCIEHUS C
NPUMEHEHHEM [OA00Ms UM TPUTOHOMETpUHM (TOJB3YsSCh, TJAe HEOOXOIUMO,
KaJIbKYJISITOPOM).

K koHmy oOyuenmss B 9 KkJjacce OOyYarOIIMICS TOMYYUT CIIEIYIONINE
MPEAMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUUYECKHUE (PYHKIIMU OCTPBIX YIIOB, HAXOAUTh C UX MOMOILBIO
pa3MYHbIE 3JIEMEHTHI MPSMOYTOJIBHOIO TPEYTroJbHUKA («pEeUIeHUE MPSMOYTOJIbHBIX
TPEYroJIbHUKOBY»). HaxoauTe (C MOMONIbIO KalbKyJSATOpA) JUIMHBI M YIJIbl IS
HETaOJUYHbBIX 3HAUCHUH.

[Tonb3oBaTbes (GopMysiaMU TPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKIECTBOM JUISI HAxOXKJIEHUS COOTHOLIEHHMH MEXIy TPUTOHOMETPUYECKUMU
BEJIMYMHAMU.

Hcronbs30BaTh TEOPEMBI CUHYCOB M KOCHHYCOB JUISl HAXOXKJIEHUS PA3THYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PELICHWE TPEYroJbHUKOB»), IPUMEHATh HUX IpPHU
pELIEHNH T€OMETPUYECKUX 3a]au.

Bnagets noHsaTusMu npeoOpa3zoBaHus MOA0OUS, COOTBETCTBEHHBIX 3JIEMEHTOB
noao0HeIX Quryp. Ilonb3oBaThcs cBoMcTBaMU MOA00UST TPOU3BOJIBHBIX (UTYP,
YMETh BBIUMCIATH AJUHBI W HAXOAWTHh YTIbl y MNOAOOHBIX Quryp. I[lpumensars
CBOMCTBA MMOA0OMS B MPAKTUUECKUX 3a7a4ax. Y METh MPUBOAUTH MPUMEPHI OJOOHBIX
(buryp B OKpy>KarolieM MHpE.



ITonb3oBaTbCad TEOpEMaMU O IIPOU3BEICHUU OTPE3KOB XOpJI, O IPOU3BEACHUU
OTPE3KOB CEKYIIMX, O KBapaTe KacaTeIbHOM.

[Tonb30BaTbcs BEKTOpaMHU, TMOHUMATh HX TEOMETPUYECKUH U (HU3HUECKUN
CMBICT, TPUMEHATH HUX B PEUICHUH TEOMETPUYECKUX M (PHU3MYECKUX 3a/ad.
[IpuMeHATh CKAJIIPHOE MPOU3BENCHUE BEKTOPOB ISl HAXOKIECHUS JUIMH U YTJIOB.

[Tonb30BaThCAd METOAOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHSTh €r0 B PEIICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a7a4.

Brnagers MOHATHAMHM NPAaBUIBHOTO MHOTOYTOJIBHUKA, [JIMHBI OKPYXHOCTH,
JUIMHBl JOYT'M OKPYXHOCTH W PAJMAaHHOM MEpPBI yIia, YMETh BBIYHMCIATH ILIOMIAb
Kpyra u ero yacteil. [IpuMeHATh oy4eHHbIe YMEHHUS B IPAKTUYECKUX 33/1a4ax.

Haxomute ocu (MaM UEHTPHI) CUMMETPUM (UTYp, NPUMEHATH JIBUKEHUS
IUIOCKOCTH B ITPOCTEUIINX CIIydasiX.

[IpuMeHATh TOJIydeHHBIE 3HAHMS HA IMPAKTUKE — CTPOUTh MaTEMaTUYECKHE
MOJEIIN JJI 33a/1a4 PeajbHOM KU3HU U IPOBOJUTH COOTBETCTBYIOIINE BBIYUCICHUS C
MPUMEHEHUEM TMOAOOUS W TPUTOHOMETPUYECKHX (YHKIMN (MMOJb3ysACh, TJIE
HEO00XO0JIMMO, KAIBKYJISITOPOM).

IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHUSI [IPOI'PAMMBI
YUEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE Pe3yabTaThl OCBOCHUS IIPOTPAMMBI yIeOHOTO Kypca «Anredpay
XapaKTEPU3yIOTCS:

1) naTpuoTHYeCKOe BOCTIMTAHHE:

MIPOSIBJICHUEM MHTEpEeca K MPONUIOMY M HACTOSIIEMY POCCHICKON MaTeMaTHKH,
[IEHHOCTHBIM OTHOIIIEHUEM K JIOCTHXKEHUSAM POCCUUCKUX MATEMATUKOB U POCCUMCKOM
MaTeMaTUYECKON IKOJIbI, K UCITOJIb30BAHUIO 3THX JOCTIDKCHHHA B JPYTHUX HayKaxX W
MPUKIAAHBIX cepax;

2) TpakIaHCKoOEe U TYXOBHO-HPABCTBEHHOE BOCITUTAHNE:

TOTOBHOCTBIO K BBITIOJTHCHHIO OOS3aHHOCTECH TpaKJaHWHA W PeaTu3allid €ro
MpaB, MPEACTABICHHUEM O MAaTEMAaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IUYHBIX
CTPYKTYp, SIBIICHUN, TMPOUEAYp TpakIaHCKOro oOmiecTBa (Hampumep, BBIOOPHI,
OTIPOCHI), TOTOBHOCTBIO K OOCYXKIEHHUIO JTHYECKHUX IPOOJIeM, CBSI3aHHBIX C
MPaKTUYECKUM TPUMEHEHHEM JOCTWKEHWW HayKh, OCO3HAHHWEM BaXHOCTHU
MOPAJIbHO-ITHYECKUX MPUHITUIIOB B ACATEIBHOCTH YIEHOTO;

3) Tpy10BO€ BOCIIUTAHHE:

YCTAaHOBKOM Ha aKTHBHOE YYacTHE B PCIICHWM MPAKTUYSCKHUX 3ajad
MaTeMaTHYeCKOW HaNpaBJICHHOCTH, OCO3HAHMEM BaXKHOCTH MaTEMaTHYCCKOTO
o0pa3oBaHMsI Ha MPOTSKEHUU BCEH JKU3HM [UIsl yCHEIIHOW NpodeccroHaIbHOM
NEATETPHOCTH WM Pa3BUTHEM HEOOXOIWMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM WHIMBUIYATbHON TPaeKTOPUU OOpa30BaHUS U KU3HCHHBIX IUIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOe BOCIIUTAHME:



CIIOCOOHOCTBIO K  AMOIIMOHAIIBHOMY M ACTETUYECKOMY  BOCHPHUSTHIO
MaTEeMaTUYECKUX OOBEKTOB, 3aJay, pEIICHHM, pacCyXICHUW, YMEHHUIO BUICTbH
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO TIO3HAHMS:

OpUEHTaUMel B JICITEIBHOCTH HAa COBPEMEHHYK) CHCTEMY Hay4HBIX
Ipe/ICTaBlIeHUd 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs UEJIOBEKa, MPUPOABI U
oOlecTBa, MOHMMAHMEM MAaTEMAaTHUYeCKOW Hayku Kak cdepbl YeloBEeYeCKON
NEATEIIbHOCTH, 3TAlloOB €€ pa3BUTHUS M 3HAYMMOCTH JUISl Pa3BUTHS LHUBUIM3ALNM,
OBJIAQJICHUEM S3bIKOM MATEMAaTUKU W MAaTeMaTUYECKOW KYyJIbTYpOHl KaK CPEICTBOM
NO3HAHUS MHUpPa, OBJAJECHUEM IPOCTEHIIMMH HABBIKAMU HCCIEA0BATEIbCKOU
NEATENbHOCTH;

6) ¢u3nueckoe BocnuTaHHEe, (POPMHPOBAHHE KYJbBTYPbI 310POBbSI M
3MOLMOHAJIBLHOIO 0JIArONOJIYy YU

FOTOBHOCTBIO INPUMEHSATh MAaTEMaTUYECKUE 3HAHUA B HHTEPECAX CBOETO
3I0pOBbsl,  BEJCHHSI  3J0pPOBOr0  oOpa3a  JKM3HU  (370pOBOE  IHTaHUE,
cOQIaHCUPOBAHHBIM  PEXUM 3aHIATHM U OTAbIXa, peryjsipHas ¢uznueckas
aKTUBHOCTb), C(HOPMUPOBAHHOCTHIO HaBbIKa pedieKCHH, MPU3HAHUEM CBOETO IMpaBa
Ha OIMUOKY U TAaKOTO e MpaBa JIPyroro 4eIoBeKa;

7) 3K0JI0THYeCKOe BOCTIMTAHHE:

OpPUEHTALIME HA NPUMEHEHHE MATEMATUYECKUX 3HAHWM Ul PELICHUS 3a1a4 B
00JIaCTU COXPAHHOCTH OKPY>KAIOIIEH Cpe/Ibl, INIAHUPOBAHUS MOCTYIKOB U OLIEHKH UX
BO3MOXKHBIX TIOCJIEJICTBUM JUJIsl OKpY Karolleil cpeapl, OCO3HAaHUEM TJI00aTbHOTO
XapaKkTepa SKOJOTUYECKUX MPOOIEM U IyTeH UX pelIeHUS;

8) amanmTamusi K M3MEHSIIONIUMCSl YCJOBHUSIM COIHAJIBHOW W NPHPOIAHOI
cpeabl:

FOTOBHOCTBIO K JCHUCTBHUSIM B YCJIOBHAX HEOMNPEICIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOE KOMIIETEHTHOCTH 4Y€pE3 MPAKTUUECKYIO JEATEIBHOCTh, B TOM YHCIE
YMEHHUE YUUTHCS y APYTHUX JIIOJICH, MPUOOpeTaTh B COBMECTHOM JACSTEIHHOCTA HOBBIE
3HAHMWS, HABBIKA U KOMIIETEHLIMU U3 OIBITA IPYTHUX;

HEOOXOMUMOCThIO B (OPMHUPOBAHUM HOBBIX 3HAaHUW, B TOM YHCIE
dbopMyIupOBaTh UIECH, MOHSITHUS, TUTIOTE3bI 00 O0OBEKTaX W SBICHUAX, B TOM YHCIIC
paHee  HEU3BECTHBIX, OCO3HaBaTh  JCHUIUTHI  COOCTBEHHBIX  3HAHUUA U
KOMIIETEHTHOCTEN, TUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMAThH CTPECCOBYIO
CUTYyallMI0 KaK BBI30B, TPEOYIOIMUN KOHTPMEP, KOPPEKTHPOBATH MPUHUMACMBIE
pemeHuss u JelcTBUA, (OPMYIUPOBATh W OICHUBATH PUCKH W TIOCJIEICTBUSI,
(hopMHPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHBbIE YUeOHbIE JIeliCTBUS

ba3oBble jornueckune aeiicTBUs:

®BBISIBJISITh M XAPAKTEPHU30BaTh CYIIECTBCHHBIE IPU3HAKKM MATEMATHYECKUX
00BEKTOB, TTOHSATUH, OTHOIIICHUN MEXIYy MOHATHSAMU, (OPMYIUPOBATH OMPEACICHNUS
MOHSITUH, YCTAHABIMBAThH CYIIECTBEHHBIA MPU3HAK KJIaCCU(DHUKAIIMN, OCHOBAHUS IS
000011IeHNs U CPAaBHEHUSI, KPUTEPUHU TTPOBOJIUMOTO aHAJIN3a;



®BOCIIPUHUMATh,  (OPMYIHpPOBaTH U  MPEoOpa3oBBIBATH  CYXKICHUS:
YTBEPAMUTEIIbHBIE U OTPULIATENIbHbBIE, €IMHUYHBIE, YACTHBIE U O0ILKE, YCIOBHBIE,

¢ BBISIBJISITh MATEMATUYECKHE 3aKOHOMEPHOCTH, B3AUMOCBSI3H U TPOTUBOPEYHS B
dakTax, MaHHBIX, HAONIONEHUSX M YTBEPKACHUAX, NpeiaraTb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUNIL;

eJleJIaTh BBIBOJABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX W
UHAYKTUBHBIX YMO3aKIIFOUCHNUH, YMO3AKIIFOUCHUH 10 AaHAJIOTUH;

epa3buparh J0OKa3aTEeIbCTBA MATEMATHUUYECKUX YTBEPXKACHUM (TpsSMblE U OT
OPOTUBHOIO),  MPOBOJUTH  CAaMOCTOSITEIbBHO  HECJIOXHBIE  JIOKA3aTEIbCTBA
MaTeMaTUYeCKUX (PaKTOB, BBICTpaMBaTh APIyMEHTALMIO, MPUBOAUTH IMPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

eBBHIOMpATh CMOCOO pemeHuss ydeOHOM 3amayd  (CpaBHHMBATh HECKOJBKO
BAPUAHTOB PELICHUS, BEIOMPATh HAMOOJEe MOAXOASIINA C YYETOM CaMOCTOATEIBHO
BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble uccienoBareabckue 1eiCTBUSA:

®1ICIIOJIb30BATh BOIPOCHl KAaK MCCIENOBATEIbCKU HWHCTPYMEHT MO3HAHUS,
(bopMyIupoBaTh BOIIPOCHI, (dukcupyromme IIPOTUBOPEYHE, npooiemy,
CaMOCTOSATENIbHO YCTAaHaBIMBaTh HMCKOMOE M JaHHOE, (OpMUpOBaTh THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;

®[IPOBOJNUTH IO CaMOCTOSITEJIBHO  COCTaBJIEHHOMY IUIaHY  HECJIOXKHBIN
HKCIIEPUMEHT, HEOONbIIOE HCCIEAOBAaHUE IO YCTAHOBJICHUIO OCOOEHHOCTEM
MaTEeMaTHYECKOTr0 0ObEKTA, 3aBUCUMOCTEN 0OBEKTOB MEXY CO0O0i;

® CaMOCTOATENBHO (HOPMYIHPOBaTH OOOOIIEHHS WU BBIBOJABI IO peE3yJibTaTaM
NpOBEAEHHOTO  HAOJIOACHMs,  HMCCIEAOBAHMS,  OLEHUBAaTh  JOCTOBEPHOCTD
MTOJTYYCHHBIX PE3yJIbTAaTOB, BBIBOJIOB U 000OIIECHHUIA;

®[IDOTHO3MPOBATh BO3MOXKHOE pPa3BUTHE MpPOLECCA, a TaKK€ BBIIBUTaTh
MPEANOJIOKEHNS O €r0 Pa3BUTHH B HOBBIX YCJIOBHSIX.

Pabora ¢ undgopmanmeii:

®BBISIBJISITh HENOCTATOYHOCTh M M30BITOYHOCTh HMHGPOpPMAllMM, JaHHbIX,
HEOOXOUMBIX JIJIsl pEeLICHUs 3a/1a4U;

®BBHIOMpATh, AHAJIM3UPOBATH, CHUCTEMATHU3UPOBATH M  HHTEPIPETUPOBATH
MH(}OpMaUIO Pa3TUYHbIX BUIOB U OPM IPEICTABIICHNUS;

¢ BLIOMpaTh (GOpMy IpeICTaBICHU HHPOPMALIMU U ULTIOCTPUPOBATH PelllaeMble
3a/layu CXeMaMHu, uarpaMmMamMu, HHOU rpaduKoil 1 UX KOMOUHAIUSMU;

®OLICHUBATh HANEKHOCTHh HMHPOPMALMK 1O KPUTEPHUSAM, MPEIJIOKEHHBIM
YUHUTENIEM WU CHOPMYITUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHHMKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHSA:

¢ BOCIIPUHUMATh U (OPMYJIMPOBATH CYKIEHUS B COOTBETCTBHM C YCIIOBUSMH U
LEeJIsIMU OOLLEHUs, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHMS B YCTHBIX U
MUCbMEHHBIX  TEKCTax, JaBaTh TMOSICHEHUS MO XOJy peLIeHus 3aJaud,
KOMMEHTHPOBATH MOJyYEHHBIN PE3yJIbTAT;

®B Xx0J/iI¢ OOCYKIECHMs 3a/JaBaTh BOINPOCHI MO CYIIECTBY OOCYXIa€MOWU TEMBI,
MpoO0JIEMBI, pelaeMoil 3a/1auu, BbICKa3bIBAaTh UJI€U, HALICJICHHBIE HA MOUCK PEIICHMUS,
COINOCTABIIATh CBOM CYKJIEHUA C CYXJIECHHUAMH JAPYIMX YYACTHUKOB JHAJIOTA,



OOHapyXHBaTh pPa3IUYUE U CXOACTBO TMO3WIMH, B KOPPEKTHOH (dopme
bopMyIHpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,;

e IIPEJICTABJIATh PE3yJIbTAThl PEIICHUS 3aJa4di, SKCIEPUMEHTa, WCCICIOBAHMS,
MPOEKTa, CAaMOCTOATEIHLHO BHIOMpPATh (opMaT BBICTYIUICHHS C Y4YETOM 3aj1ad
MIPE3CHTAIUNA U OCOOEHHOCTEH ayIUTOPUH;

®[IOHMMATh W WCIIOJBH30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIUBHUIYaTHHOU
pabOTHI IPU PENICHUH YICOHBIX MATEMATHICCKUX 3a]1a4;

®[IPMHMMATH II€JIb COBMECTHOW JEATEIHHOCTH, IIAHUPOBATh OPTraHU3AIIUIO
COBMECTHOH pabOTHI, pachpeneisaTh BUABI pabOT, IOTOBapUBATHCH, OOCYKIATh
TIPOIIECC U Pe3yIbTaT paboThI, 00001IaTh MHEHHUS HECKOJIBKHX JIFO/ICH;

e y4aCcTBOBaTh B TPYIIOBHIX (hopMax padoThl (0OCYXKJICHHS, 0OMEH MHEHUSMH,
MO3TOBBIC IITYPMBI U JAPYTHE), BHIOIHITh CBOKO YacTh paObOThI M KOOPAUHHUPOBATH
CBOM JICHCTBUSA C IPYTUMH YJIEHAMU KOMAaH]Ibl, OIICHUBATh KA4€CTBO CBOETO BKJIAJA B

oOmui  OPOAYKT MO  KPUTEpHUsiM,  CHOPMYIUPOBAHHBIM  yYaCTHUKAMHU
B3aMMOJCHUCTBUA.

PeryisiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE TelCTBUS

Camoopranusanus:

®CaMOCTOSITEIBHO COCTABIISITh IUIAH, AJITOPUTM pEHIeHUs 3adadd (WId €ro
4acTh), BBIOUPATh CIIOCOO pELIEHUsI C YYETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN C YUYETOM
HOBOMW MH(pOpMaIuu.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIN HHTEJJIEKT:

®BJIAJETh CIOCOOAMM CaMOIPOBEPKH, CAaMOKOHTpPOJS Ipoliecca M pe3yJbraTa
pelIeHrss MaTeEMaTUYECKOM 3a1auH;

e [IPEJBUJETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH IIPU PELICHHUH 3a7a4H,
BHOCHUTb KOPPEKTHUBHI B JI€ATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, HAlJEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

®OLIEHUBATh COOTBETCTBHE PE3YyJIbTATA JEATEIBHOCTH IOCTABICHHOW LEIH H
YCIIOBUSIM, OOBSICHATH MPUUYUHBI JOCTHXKCHUS WM HEIOCTHXKEHUS 1IeJId, HaXOAMUTb
OIIKOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuyenus B 7 kJjacce OOyYaloOIIMICSd TOMYUYUT CIETYIOIINE
MPEAMETHBIE PE3YIIbTATHI:

Yuciaa v BBIYMCICHUSA

BreimonHaTe, couderas yCTHbIE W IHUChbMEHHBIC TNPUEMBI, apuPpMETUUECKUE
JEUCTBUS C pallMOHATBHBIMU YUCIIAMU.

Haxonuth 3Ha4YeHHWs] YHCIOBBIX BBIPAKCHUM, MPUMEHSATH pPa3HOOOpa3HbBIE
CrOCOOBI M TPHUEMBI BBIUYMCIICHUSI 3HAYCHHUM JPOOHBIX BBIPAKECHUM, COJEPIKAIIUX
OOBIKHOBEHHBIE U JICCSITHYHBIE IPOOH.

[TepexoauTs OT omHOW (HOPMBI 3amuUcH 4YHCENl K JApyroi (mpeoOpa3oBHIBATH
JECATUYHYIO TPOOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATUYHYIO, B YaCTHOCTHU
B OECKOHEUYHYIO JIECSITHYHYIO TPOOB).

CpaBHUBATH U YIIOPSAOUYUBATH PAlMOHAIBHBIE YHCIIA.



OKpyrisaTh yucna.

BpInonHATh IPUKUAKY M OLEHKY pEe3yJibTaTa BBIYMCICHHM, OLECHKY 3HAYCHHM
YUCJIOBBIX BBIPAKEHUW. BBINMOMHATH JEHUCTBUS CO CTEMNEHSIMU C HATypaJbHBIMU
NOKa3aTEISIMH.

[IprMeHATh MPU3HAKU AECITUMOCTH, Pa3l0KEHUE HA MHOMXKUTEIN HATypalbHBIX
qucedn.

Pemate MpakTUKO-OPUEHTHPOBAHHBIE 3aa4M, CBS3aHHBIE C OTHOIIEHUEM
BEJIMYMH, MPONOPUAOHAIBHOCTBIO BEJIWYMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3ynbTaThl PELICHUS 33Ja4 C YYETOM OTPAHUYEHHUM, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0OpanvecKue BbIPaKeHUs!

Hcnonb3oBaTh ayire0panyeckyr0 TEPMUHOJIOTHIO U CUMBOJIUKY, TPUMEHATH €€ B
MIpoLIECCE OCBOEHUS yUeOHOr0 MaTepHalia.

Haxonutph 3HaueHuss OYKBEHHBIX BBIPOKEHUW TMpPU 3aJaHHBIX 3HAYCHUSX
[IEPEMEHHBIX.

BrinonasaTe nmpeobpa3oBaHus 1EJI0T0 BBIPAKEHUS B MHOTOUYJICH TPHUBEACHUEM
MOI00HBIX CaraeMbIX, PACKPBITHEM CKOOOK.

BpinonHATP yMHOXEHME OJHOWICHA HAa MHOTOWIEH W MHOIOWIEHAa Ha
MHOTOYJICH, TPUMEHSTH (DOPMYJIbI KBaJIpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OCyIlIECTBIATh PA3T0KEHUE MHOTOWICHOB HA MHOXHWTEIH C [OMOIIBIO
BBIHECEHUS 32 CKOOKM OOIIEro MHOXKHUTENS, TPYNIUPOBKU ClIaraeMbIX, MPUMEHEHUS
(hopMyJ1 COKpAIIEHHOTO YMHOXKEHUS.

[TpumensaTh npeodpa3zoBaHUsi MHOTOUJICHOB JIJIsl PEIICHUS PA3JIMUHbBIX 33/1ad U3
MAaTEMATUKH, CMEKHBIX MPEIMETOB, U3 PEATTbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATypaJdbHBIMH IOKA3aTEISIMUA IS
peoOpa3oBaHUsl BRIPAKCHUH.

YpaBHeHUS U HEPABEHCTBA

PemaTe nuHENHBIE ypaBHEHHs C OJHOM IIEPEMEHHOW, INPUMEHsS IpPaBUIIA
Iepexoia OT UCXOAHOTO YPABHEHHUS K paBHOCWIBHOMY emy. [IpoBepsTh, ABisercs au
YUCJIO KOPHEM YPaBHEHUS.

[IpumMeHsaTh rpaguueckue METoAbl NPHU PEIICHUH JIMHEWHBIX YPaBHEHUW U UX
CUCTEM.

[TonGupate nTpuMepbl Map YUCEI, SBISIOUIUXCA pEHICHUEeM JIMHEHMHOTro
YPaBHEHHUS C JBYMs IIEPEMEHHBIMU.

CtpouTh B KOOPJIUHATHOM TJIOCKOCTH rpaduK JIMHEHHOTO YpaBHEHUS C JBYMS
MIePEMEHHBIMHU, MOJIB3YSCh TpahUKOM, MPUBOAUTH IPUMEPHI PEIICHUST YPaBHEHHUS.

PemaTte cucTteMsbl IBYX JMHEWHBIX YPAaBHEHHH C ABYMsI NEPEMEHHBIMHU, B TOM
qucie rpaguiecku.

CoctaBisiTh W pemiaTh JUHEMHOE YpPAaBHEHUE WM CUCTEMY JIMHEHMHBIX
YPaBHEHHM M0 YCIIOBUIO 33J1a4¥, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a7]a4¥ MTOJy4YEHHBIN PE3YJIbTAT.

DOyHKIUU

N3o0paxkath HA KOOPAMHATHON MPSMOM TOYKH, COOTBETCTBYIOIIME 3aJIaHHBIM
KOOpJIUHATaM, JIy4YH, OTPE3KH, UHTEPBAJIbl, 3aMUCHIBATh YHCIOBBIE TPOMEKYTKH Ha
anreOpanyecKkoMm si3bIKe.



OrMeuyaTh B KOOPAMHATHOM IUIOCKOCTM TOYKHM IO 3aJaHHBIM KOOPJAMHATaM,
CTpOUTH rpaduku TMHEHHBIX QyHKIHH. CTpoutsh rpaduk PyHkuuu y = [X|.

OnuceiBaTh € TOMOLIBIO  (PYHKIMH HM3BECTHBIE 3aBUCUMOCTH  MEX]Y
BEJIIMYMHAMHU: CKOPOCTb, BPEMs, pACCTOSHUE, LEHA, KOJIUYECTBO, CTOMMOCTb,
MIPOU3BOAUTEIIBHOCTD, BpeMs, 00BEM pabOTHI.

HaxoauTs 3HaueHue QyHKIMH 110 3HAYCHHUIO €€ apryMeHTa.

[Tonnmatp Tpaduyeckuii crmocod MpencTaBieHHUs W aHaidu3a HH(popmalmu,
U3BIIEKATh U MHTEPIPETUPOBATH HH(POPMAILIHIO U3 TPA(QUKOB PEATBHBIX MPOILIECCOB U
3aBUCHUMOCTEMN.

K xonmy oOydyernnss B 8 kJacce oOydYarOmuiics TOMYyYHUT CJCAYIOIINE
[IPEIMETHBIE PE3YJIbTATHI:

Yuciaa 1 BBIYMCICHUA

Hcronb30BaTh HayaJlbHBIE IPEACTABICHUS O MHOXECTBE JCHCTBUTEIBHBIX
qucesl JUIsl CPaBHEHHUS, OKPYIJIEHHS M BBIUMCICHHH, M300pa)kaTh JCHCTBUTEIbHBIC
YKCJIa TOYKAaMU Ha KOOPAUHATHOU MPSMOM.

[IpumeHsATh MOHATHE apU(PMETUYECKOr0 KBaJPATHOTO KOPHSA, HaXOIUTh
KBaJIpaTHbIE KOPHHU, MCIIONb3Yysl NP HEOOXOAWMOCTH KaJIbKYJISTOP, BBIIOJHATH
npeoOpa3oBaHUs BBIPAKEHUW, COAEpP)KALIUMX KBAJApPAaTHbIE KOPHH, HCHOJIb3Ys
CBOCTBA KOPHEU.

Hcnonb3oBaTh 3anucu OOJBIIMX M MajblX YHUCEN C MOMOIIBIO JECATUYHBIX
npoOeii u creneHelt uucna 10.

AJuire0OpanvecKue BbIPaKeHUs

[IpuMeHATh NOHATHE CTENEHU C  LEJIbIM  II0Ka3aTeJIeM,  BBIINOJIHATH
npeoOpa3oBaHus BEIPAXKEHUH, COIEPIKAILUX CTENEHH C LEIbIM MTOKa3aTEeJIEM.

BbINONMHATE TOXKIECTBEHHBIE MPEOOPA30BAHMS PALMOHABHBIX BBIPAKEHUN Ha
OCHOBE MPaBUJI IEHCTBUIN HaJl MHOTOYJIEHAMH U alIre0panyecKuMu ApoOsSMH.

PacknanpiBaTh KBaJpaTHBIA TPEXWICH HA MHOXKUTEIH.

[IpumensTh npeoOpa3oBaHMs BBIPAXKEHUN I PEIICHUs Pa3jIMuYHBbIX 33]ad U3
MaTE€MAaTUKH, CMEKHBIX IPEIMETOB, U3 PEAIbHON PAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHEHBbIE, KBaJpaTHbIE YpPAaBHEHHWS M pPalHMOHAJIbHBIE YpaBHEHUS,
CBOJSIIMECS K HUM, CHCTEMBI JIBYX YPABHEHUH C IBYMsI IEPEMEHHBIMHU.

[IpoBoaUTH MpOCTENIINE UCCIIETOBAHNS YPABHEHU U CUCTEM YPaBHEHUH, B TOM
4yyclie C NPUMEHEHUEM TIpaUuecKuX Npe/ICTaBlieHUl (yCTaHAaBIMBATh, UMEET JIU
YpaBHEHUE WM CUCTEMA YPABHEHUH PEILIEHUs, €CIIM UMEET, TO CKOJIbKO, U TIPOYEE).

[TepexoauTs OT cioBecHON (HOPMYIMPOBKU 3ajauu K €€ anredpandyeckoin
MOJEIIM C TIOMOIIbIO COCTaBJICHHUSI YPABHEHUS WJIM CUCTEMbl YpaBHEHUH,
MHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33/1a41 MTOJIYYEHHBIA pE3yibTar.

[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJIsi CPAaBHEHMS, OLICHKH, PEIIATh
JTUHEHHBIC HEPABEHCTBA C OJJHOW MEPEMEHHON M MX CHUCTEMBI, 1aBaTh TpadUyueCcKyIo
WJUTFOCTPALIMIO MHOKECTBA PELIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

[lonumath W UCHONB30BaTh (YHKIMOHAJIbHBIE MOHATUA U S3bIK (TEPMHUHBI,
CUMBOJIMYECKHE O00O03HAYECHMsI), ONpPENEeNATh 3HAYeHHE (PYHKIUMH IO 3HAYCHUIO
apryMeHTa, ONpeAeiaTh CBOWCTBa (PYHKIUMU 1O €€ rpaduky.



Ctpouts rpaduku deMEeHTapHBIX GYHKIUNA BUJA:

y = kIX,y =x2,y =x3y = x|, y = Vx, omucsIBaTh CBOHCTBA YHCIOBOM (yHKIHH
o e€ rpaduxy.

K koHiy oOyuenus B 9 kjacce oOydarOmuiicss MOMYYUT CIEAYIOIIHE
IPEAMETHBIE PE3YIbTATHI:

Yuciaa 1 BBIYMCICHUA

CpaBHUBATH U yIIOPSAAOUYNBATH PAIMOHAIBHBIE U UPPALIMOHAIBHBIEC YHCIIA.

BoimonusaTe apupmMeTudeckue AEHCTBHUS ¢ pallMOHAIBHBIMHM YHCIAMH, COYeTas
YCTHBIE W TUCBMEHHBIE MNPUEMBI, BBINOIHATH BBIUHUCIEHUS C HPPALUOHAIBHBIMU
YUCIIAMH.

HaxonuTth 3HaueHMs CTENEHEHN C IENbIMU MOKA3aTESIMU U KOPHEW, BBIYUCIISTH
3HAYEHHUS YUCIIOBBIX BBIPAXKEHUM.

OKpyrisaTh ACHCTBUTEIbHBIE YHUCHA, BBINOJHATh MPUKHUIAKY pe3yibTaTa
BBIUHCJICHU, OLICHKY YUCIIOBBIX BBIPAKCHUM.

YpaBHeHus 1 HepaBeHCTBA

Pemiats nrHENHbIE U KBaJpaTHbIE YPABHEHUS, YPABHEHUS, CBOJAILIMECS K HUM,
npocTeiiye ApoOHO-pallMOHANIbHBIE YPaBHEHUS.

Pemate cucteMbl ABYyX JIMHEMHBIX YpPaBHEHUN C JABYyMs MEPEMEHHBIMU U
CUCTEMBI JIBYX YPAaBHEHHM, B KOTOPBIX OJHO YPaBHEHUE HE SBISCTCS JTUHEHHBIM.

Pemateh TekcTOBBIE 3aJaud  anreOpavdeckuM CIOoCOOOM C  TOMOIIBIO
COCTABJICHMSI YPABHEHHUSI NI CUCTEMBI IBYX YPAaBHEHUH C IBYMsI [IEPEMEHHBIMU.

[IpoBOaUTE MpOCTENIINE UCCIEAOBAHNS YPABHEHUNA U CUCTEM YPABHEHHM, B TOM
Yyyclie C NPUMEHEHHEM TIpauuecKux NpeacTaBieHud (yCTaHAaBIMBaTh, UMEET JIU
YpaBHEHUE WM CUCTEMA YPABHEHUH PEILIEHUs, €CIIH UMEET, TO CKOJIbKO, U TIPOYEE).

Pemarb nuHeilHbIE HEpAaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, H300paxarb
pELIEHME HEPAaBEHCTB HA YHCIOBOM MNpPSAMOHM, 3alMChIBaTh PEIIEHUE C MOMOLIBIO
CUMBOJIOB.

Pemate cucteMsl JIMHENHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIHOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO, N300paXkaTh PEIICHUE CUCTEMbl HEPABEHCTB Ha YMCIIOBOM
IIPSAMOi1, 3aIIUCBHIBATh PEIIEHUE C TIOMOLIBI0 CHMBOJIOB.

Hcronb30BaTh HEPABEHCTBA P PELIEHUM PA3JIMYHBIX 33]1a4.

DOyHKUUHA

Pacno3naBaTh (QyHKIMM H3y4eHHbIX BHUJOB. [loka3biBaTh CcXeMaTHYECKH
pacIoyio’KeHUE Ha KOOPJMHATHOW TUIOCKOCTH TpadukoB GyHKIMi Buga: ¥ = KX, y =
kx +b,y=kiIx,y=ax2+bx+c,y=x3,y= VX, Yy = |X|, B 3aBHCHMOCTH OT 3HAYCHHI
KO3(PUITMEHTOB, ONUCHIBATH CBOMCTBA (DYHKITHIA.

Ctpouth U M300paXkaTh CXEMATHYECKH TpapUKA KBAJAPATUYHBIX (PYHKIUH,
OMKCHIBATH CBOMCTBA KBAJPATUUHBIX (PYHKIIMI MO WX Tpadukam.

Pacnio3naBaTh KBaJpaTUuHyIO0 (PYHKIUIO 1O (GopMyse, TPUBOAUTH HMPUMEPHI
KBaJpaTUYHBIX (QYHKIMN U3 peaibHOM KU3HU, QU3UKH, TEOMETPUHU.

YuciioBble MOC/I€A0BATEIbHOCTH U IPOTPecCuH

Pacnio3znaBaTh apu(pMeTHUECKYI0O U T€OMETPUUECKYI0 MPOrPECCUH MPH Pa3HBIX
crioco0ax 3a7aHusl.

BoimonHATe  BBIYMCIEHUST C  HCHOJb30BaHMEM  (opMmya N-ro  ujeHa
apu(pMETHIECKON ¥ TeOMETPUUECKOU MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.



I/I306pa)KaTI) YJICHBI IIOCJIICAOBATCIBbHOCTH TOYKAMHM Ha KOOpI[HHaTHOﬁ

ITJTIOCKOCTH.

Pemars 3aJaur, CBA3aHHBIC C YHMCJIOBBIMH IIOCJICIOBATCIIBHOCTAMH, B TOM
qucjac3agadn 13 peaHLHOﬁ KHN3HH (C HCIIOJIB30BAHUCM KAJIBKYJIATOpPA, HI/I(i)pOBBIX

I[TPOI'PAMME

TEXHOJIOTUH).
TEMATHUYECKOE INJIAHUPOBAHUNE 1o MOAYJIIO
«AJITEBPA»
7 KIIACC
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8 KVIACC

Ne HanmenoBanu KoanuectBo yacoB JJIeKTPOHHbIE
B e pa3ieJioB U (ungposbie)
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9 KITIACC

KosnnyectBo yacos DJIEeKTPOHHBIE
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7 ’ 18 1 https.//m.edsoo.ru/7f419
cUCTeMaTH3aIus 408
3HAaHUU T
OBIIEE KOJIMYECTBO
YACOB I1O0 102 6 0
[TPOI'PAMME
TEMATHUYECKOE INTAHUPOBAHHUE KYPCA «'EOMETPHUS»
7 KIIACC
Ne HanmenoBanu KoaudecTBo 4acoB DJIeKTPOHHbIE
B e pa3iesioB U (ungposbie)
2/ Tem Bcer KOH;pOJIbeI Hpagnmecml DS —
NporpamMmbl ¢ paboTel ¢ paboTel pecypchl
IIpocreiimue
S bubnnorexka [HJOK
1 14 https://m.edsoo.ru/7f415e
e Gurypsl u ux 2
CBOMCTBA. o
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https://m.edsoo.ru/7f419d08
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I[TPOTPAMME

Hsmepenue
T€OMETPUUECKH
X BEJIMYUH
bubmuorexa [JOK
TpeyroabHUKH 22 https.//m.edsoo.ru/7f415e
2e
II
I af ;Eieiblﬁgfa bubmuorexa [JOK
3 p - Y 14 https.//m.edsoo.ru/7f415e
yTJIOB 2
TPEYrOJIbHUKA -
0]
< KprX(HOCTL " bubnmoreka [JOK
4 Py 14 https://m.edsoo.ru/7f415e
['eomeTpuyecku 2%
€ TIOCTPOCHUS =
[ToBTOpeHwue, bubnuorexa [JOK
00001IeHNE 4 https.//m.edsoo.ru/7f415e
3HAHUMN 2e
OBIIEE
KOJIMYECTBO 68
YACOB I1O
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8 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHnoBanue
n/  paseioB U TeM Bcer  KoHTpouibH IpakTHyeck (undposie)
1| NporpamMmsbl 0 ble padoThI ue padboTsbl obpasoBaTelbibie
pecypchl
YeThIpEXyroIbHUK Bubmzorexa HOK
" 12 1 https://m.edsoo.ru/7f417e
18
Teopema Daneca
U Teopema o
npong pITHOBAIBE bu6nmoreka [IOK
15 1 https.//m.edsoo.ru/7f417e
BIX OTpE3KaXx, 18
ox00HBIE
TPEYTOJIbHUKU
[Lnomans.
Haxoxxnenue
IIomanei bu6nmorexa LIOK
TPEYTOJbHUKOB U 14 1 https://m.edsoo.ru/7f417e
MHOTOYTOJIbHBIX 18
¢buryp. [Inomaau
noI00HBIX (Uryp
Elilcgaei?)a " bubmuoreka [{OK
10 1 https.//m.edsoo.ru/7f417e
Havajia 18
TPUTOHOMETPHH o
Vbl B
OKPYKHOCTH.
Brnucannsie u
OIIMCaHHBIC bubnmorexa LIOK
YETBIPEXYTOJIbHUK 13 1 https.//m.edsoo.ru/7f417e
u. KacarenbHble k 18
OKPYXHOCTH.
Kacanue
OKPYKHOCTEH
[ToBTOpEHME, bu6muoreka [JOK
00o0mIeHme 4 1 https://m.edsoo.ru/7f417e
3HAHHH 18
OBIIEE
KOJIMYECTBO
YACOB I1O 68 6 0

I[TPOTPAMME
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9 KITIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumenoBanue
n/ azieJoBuTeEM B K I (L ppoBbic)
; f[ OI; - cer OH;pOJIbeI pa:jcrnqecml 00pazoBaTebHbIE
porp 0 € padoThI € paooThI pecypebl
Tpuronomerpus.
Teope
KOSEHM;B " bubnunorexa LIOK
Y 16 1 https://m.edsoo.ru/7f41al
CHUHYCOB. >
2c
Pemenue
TPEYTrOJIbHUKOB
[IpeobpazoBanu
€ moo0ous. bubnunoreka LIOK
Metpudeckue 10 1 https.//m.edsoo.ru/7f41al
COOTHOIICHUS B 2c
OKPY>KHOCTHU
bubmuoreka [{OK
BexTopsl 12 1 https://m.edsoo.ru/7f41al
2c
JlexapToBbI bubnuoreka [IOK
4 KOOPJMHATHI Ha 9 1 https://m.edsoo.ru/7f41al
IIOCKOCTH 2c
[IpaBunbHBIE
MHOTOYTOJBHUK
u. Jlnuna bubmuoreka [{OK
OKPY>KHOCTH H 8 https://m.edsoo.ru/7f41al
IUIOIIaab Kpyra. 2c
Breruncnenue
IJIo1aae
bubnmorexa LIOK
HABHOKeHIA 6 https://m.edsoo.ru/7f41al
MJIOCKOCTH
2c
IToBTOpEHME,
T . bubnmnorexa [JOK
’ 7 2 https.//m.edsoo.ru/7f41al
CHUCTEMaTH3aITUs e
3HAHUU _
OBIIEE
KOJIMYECTBO
YACOB I10 68 6 0
ITPOT'PAMME

TEMATHYECKOE IINTAHUPOBAHUE KYPCA «BEPOATHOCTD
N CTATUCTUKA»
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7 KIIACC

Ne HanmenoBanu KoJsmuecTBo 4acoB JJIeKTPOHHbIE
B e pa3/ieJioB u (ungposbie)

2/ Tem Bceer Kon;pom,m)l Hpaécanecma 06pA0BATENLHEIE
nporpamMmbi 0 e padoThl € padoThI pecypesI
Ipeacrasietue bubmuoreka [JOK

1 P 7 2 https://m.edsoo.ru/7f415¢d
JIAHHBIX c
OmnucarenpHas Bubmiorexa HOK
8 1 https://m.edsoo.ru/7f415fd
CTaTUCTUKA c
Crrvaaiinas bubnmoreka [JOK
Y 6 1 1 https.//m.edsoo.ru/7f415fd
U3MEHYMBOCTh c
BRelCHIIC B bu6mmoreka [IOK
4 A 4 https://m.edsoo.ru/7f415fd
Teopuio rpados c
B
Bepostiocrs u butmorera 10K
. 4 1 https.//m.edsoo.ru/7f415fd
CIIy4aitHOTO c
COOBITHS =
O06o06mieHue, bu6mmoreka [IOK
CHCTEMAaTHU3allH 5 1 https.//m.edsoo.ru/7f415fd
sl SHAHUM c

OBIIIEE

KOJIMYECTBO

YACOB IIO 34 2 S

ITPOT'PAMME
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8 KUIACC

Ne HanmenoBann KoJsmuecTBo 4acoB DJIeKTPOHHbIE
B € pa3[iesioB (undgposbie)
2/ Tem Bceer Kon;pom,m)l Hpaécanecma 06pPaI0BATEIHLHBIC
nporpamMMb 0 e padoThl € padoTbI pecypesI
bubnunoreka LIOK
1 Hosroperue 4 https://m.edso0.ru/7f417fb
Kypca 7 Kiacca >
0) e
Onucarenias utmorera LIOK
) 4 https://m.edsoo.ru/7f417fb
PacceuBanue >
JTaHHBIX -
bubnunoreka LIOK
3 MmnoxecTBa 4 https://m.edsoo.ru/7f417fb
2
BepositHOCTh Bbu6mmoteka [JOK
4 ciryyaifHoro 6 1 https://m.edsoo.ru/7f417fb
COOBITHS 2
bubnunoreka LIOK
Brezerne B 4 https://m.edsoo.ru/7f417fb
Teopuio rpados >
. bubnuoreka [IOK
Cyuaiiie 8 https://m.edsoo.ru/7f417fb
COOBITHS 5
O0006111IEHNE, bubnmorexa LIOK
CHCTEMaTH3allx 4 2 https://m.edsoo.ru/7f417fb
g 3HAHUN 2
OBIIEE
KOJIMYECTBO
YACOB IIO 34 2 1
ITPOT'PAMME
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9 KVIACC

KoJsmyecTBO 4acoB DJIeKTPOHHBbIE
HaunmenoBanmue
Ne a3/1eJ10B M TeM K 1§ (upposie)
/i pas3i Beero OHTPOJbHbIE pakTuieckue o pa3oBaTebHbIe
NMpOorpaMMsl padoThbI padoThI pecypebi
1 [ToBTOpEHUE 4 bubmumorexa [IOK
Kypca 8 kiiacca https://m.edsoo.ru/7f41a302
> DJIEeMEHTHI 4 1 bubmuoreka [JOK
KOMOWHATOPHKHU https://m.edsoo.ru/7f41a302
3 I'eomerpuueckas 4 bubmmoreka [JOK
BEPOSITHOCTD https.//m.edsoo.ru/7f41a302
4 HcnbiTanus 6 1 bubmuotexka [JOK
bepnynnu https://m.edsoo.ru/7f41a302
5 Ciyuaiinas 6 bubnuorexa [JOK
BEJIMYMHA https://m.edsoo.ru/7f41a302
6 O06o6mieHue, 10 1 bubnmoreka [JOK
KOHTPOJIb https://m.edsoo.ru/7f41a302
OBLIEE
KOJIMYECTBO
YACOB I1O 34 1 2

I[TPOTPAMME
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