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MOSICHUTEJIbHAS 3AITUCKA

PaGouast mporpamma ydyeb6HOro npeamera «MartemaTuka» (mpeameTHas oonacth «MaTemaTuka
1 nH(pOpPMATHKa») HA YPOBHE OCHOBHOTO 0O0IIIEro 00pa3oBaHUs COCTaBIeHA Ha OCHOBe TpeboBaHumii K
pe3yiabTaTaM  OCBOGHHUS  NPOrpaMMbl  OCHOBHOTO  obmiero  oOpasoBanusi ~ DexepaibHOrO
rOCYJJApCTBEHHOTO 00pa30BaTEeILHOIO CTaHIapTa OCHOBHOTO o0miero oopasoBanus (manee — ®I'OC
000), ®enepanbHO 00pa30BaTEIBLHON MPOTPAMMBI OCHOBHOTO 00111eTr0 00pa3oBanus (naiee — GOIT
000), denenanbHOil paboueit mporpamMMoil mo ydyeOHOMYy mpeamery «Marematuka» (0a30BBIi
YPOBEHb), a TaK)K€ OPHUEHTHPOBAHA Ha IIEJIEBBIC NMPHOPHUTETHI, chopMyIupoBaHHbIE B (eaeparbHON

paboueii mporpaMMe BOCIIUTAHHUS.

OBLIAS XAPAKTEPUCTUKA YYEBHOI'O ITPEIMETA

MATEMATHKA.

[Iporpamma mo matemaTuke Juisi oOyuaromuxcs 7-9 kimaccoB paspadorana Ha ocHoBe OI'OC
OOO. B gnporpamme 1o MaTeMaTUKE YYT€Hbl HJEUM U TMOJOKEHUS KOHUENUUU Pa3BUTHUS
MaTemaTuueckoro odpasoBanus B Poccuiickoit denepauuu.

[IpenmMeToM MaTeMaTUKU SBIAIOTCA (yHAAMEHTalbHbIE CTPYKTYphl HalIero Mupa -
MPOCTPAHCTBEHHbIE (OPMBI M KOJUYECTBEHHBIE OTHOILIEHHUS (OT MPOCTEHIINX, YCBaWBaeMbIX B
HEMOCPEACTBEHHOM OIIbITE, J0 JOCTAaTOYHO CIIOKHBIX, HEOOXOAMMBIX JUIS Pa3BUTUS HAy4YHBIX U
NpUKIAIHBIX uei). Maremarnueckue 3HaHus oOecreurBarOT NOHMMAaHUE IPUHILIUIIOB YCTPOWCTBA U
HCI0JIb30BAaHUSl COBPEMEHHOM TEXHUKH, BOCIIPUATHE U UHTEPIPETALMIO COLIMAIBHOM, SKOHOMUYECKOM,
MOJUTUYECKOH HMH(OpPMAIMK, JAIOT BO3MOXKHOCTH BBIIOJHATH PAacdy€Thl M COCTAaBIATH AJITOPUTMBI,
HaXOJUTh U IPUMEHSTH (POPMYJIbI, BIAAETh NPAKTUYECKUMHU MPUEMAMU T€OMETPUYECKUX U3MEPEHHH U
MIOCTPOCHUM, YUTaTh UHPOPMAIUIO, TIPEACTABIICHHYIO B BHIE€ TaO/IMII, TUarpaMM U rpapuKoB, KUTh B
YCIIOBUSIX HEONPEIENEHHOCTH U TOHUMATh BEPOSITHOCTHBIN XapakTep ClIy4YaiHbIX COOBITHI.

N3yuenne maremMaTHku (OpMHUPYET Yy OOydYaIOUIMXCS MaTeMaTHYeCKUH CTWIIb MBIIUICHNUS,
MIPOSIBJISIIOIUIICS B ONIpeIeIEHHBIX YMCTBEHHBIX HaBblkax. OOydarolyecs OCBauBarOT TaKue MPUEMBI U
METOJIbl MBIIIICHUS, KaK MHAYKIUS U JeAyKIHs, 0000IIeHne U KOHKPETU3allMsl, aHAIU3 U CHUHTE3,
Kiaccuukanuss W cucTeMarus3aius, adcTparupoBaHue U aHaiorus. OOBEKTHI MaTeMaTHYECKUX
YMO3aKJIIOYeHHUH, MpaBuila UX KOHCTPYMPOBAHMS PACKPBIBAIOT MEXAaHU3M JIOTUYECKUX IMOCTPOCHUIA,
CIIOCOOCTBYIOT BbIpaOOTKE yMeHUs (OpMyJIHpOBaTh, 0OOCHOBBIBATh U JOKA3bIBaTh CYXKICHHS, TEM
CaMbIM DPa3BHBAIOT JIOTUYECKOE MbIluleHue. M3yueHne maremaTuku oOecrieyuBaeT (pOpMHUpPOBaHUE
QITOPUTMUYECKON KOMITIOHEHTHI MBIIUIEHUS] M BOCIHUTAHWE YMEHHMHM JeHCTBOBaTh MO 33JaHHBIM
aJIrOpUTMaM, COBEpIICHCTBOBATh U3BECTHBIE U KOHCTPYHPOBATh HOBBIE. B mporiecce pemienus 3amay -
OCHOBOHM y4eOHOI eATeNIbHOCTH Ha ypOKax MaTeMaTHKHU - Pa3BUBAIOTCS TBOpYECKas M MPUKIIAJHAS

CTOPOHBI MBIIIJICHUS.



OO0yuenue MmaTeMaTHKE JaET BO3MOXXHOCTh Pa3BUBATh Y 00yUaIOIIUXCSI TOUHYIO, PAIlHOHAIBHYIO
U UMHPOPMATUBHYIO pP€4b, YMEHHE OTOMpaTh Haubojee MOAXOIAIINE S3bIKOBBIC, CHUMBOJINYECKHE,
rpaguuecKue cpecTBa sl BBIPAXKEHUS CYXKIEHUIN U HArJsIIHOTO UX MPEJCTAaBICHHUS.

[lpy w3yyeHMHM MaTEeMaTHKH OCYILECTBIISIETCS 0Olee 3HAKOMCTBO C METOJaMHU IO3HAHHS
JNENUCTBUTEIILHOCTH, IPEACTABICHUSAMH O IPEIMETe U METOAaX MAaTEMAaTUKH, UX OTIIMYUM OT METOJIOB
APYTUX €CTECTBEHHBIX W T'yMaHUTAPHBIX HayK, 00 OCOOCHHOCTAX IPUMEHEHHMs MaTeMaTHKH Js
pELICHNs HayYHBIX U MPUKIAJAHbIX 3a/1a4.

[TpropuTEeTHBIMHU LIENIIMU O0YUYEHHUSI MaTeMaTUKe B 7-9 Kilaccax sIBISIOTCS:

e (dopMupoBaHHE UEHTPAIBHBIX MAaTEMATUYECKUX TOHATHHA (YUCIIO, BEIMYMHA,
reoMeTpuueckas Qurypa, rnepeMeHHas, BEpOSTHOCTb, (DYHKIHS), 00ECIeUHBAOLINX
IIPEEMCTBEHHOCTh M MEPCIIEKTUBHOCTh MAaTEMaTHYECKOT0 00Pa30BaHMs 00yJatOLIIXCS;

e [0JBeicHHE O0YUarOIIMUXCs Ha JOCTYITHOM /ISl HUX YPOBHE K OCO3HAHMIO B3aUMOCBSI3U
MaTeMaTHUKd U OKPY’KAIOIIero MHUpa, MOHMMaHUE MAaTeMaTHKM KakK 4YacTH oOIei
KYJIbTYDPbI 4EJIOBEUECTBA;

® pa3BUTHE MHTEUIEKTyaJbHBIX M  TBOPYECKHX CHOCOOHOCTEH  oOydaroumuxcs,
IIO3HABATEJILHON aKTUBHOCTH, UCCIIEJOBATEIbCKUX YMEHUN, KDUTUYHOCTH MBIIICHUS,
MHTEpeca K U3YYEHHUIO MATEMATHKU;

e (dopmupoBanue  (PyHKIHOHAILHOW  MAaTEeMaTH4YEeCKOM  TPaMOTHOCTH:  YMEHHUS
pacrno3HaBaTh IPOSBICHUS MAaTEMATUYECKUX MOHATUH, O0BEKTOB U 3aKOHOMEPHOCTEN B
pEaIbHBIX >KM3HEHHBIX CUTYallUsIX M IPU U3YUYEHUHU JPYTUX Y4YEOHBIX IPEIMETOB,
HPOSIBICHUS] 3aBHCHUMOCTEH M 3aKOHOMEpPHOCTEH, (QOpMynHpoBaTh HX Ha S3bIKE
MaTeMaTUKH M CO3JaBaTh MAaTE€MaTHUYECKUE€ MOJEIH, [PUMEHATH OCBOCHHBIN
MaTeMaTU4YeCKWil —ammapar Uil peuleHusl IPaKTUKO-OPUEHTHPOBAHHBIX  3aj1ad,
WHTEPIPETUPOBATH U OLICHUBATH ITOJIyYEHHBIE PE3YJIbTaThI.

OcCHOBHBIE JIMHUM COJEp)KaHUs MNpOrpamMMmbl 10 MaremMaTuke B 7-9 kmaccax: «Yucna u
BBIUUCIICHUS», «Aunredpa» («Anredpanyeckue BbIpaXKEHUS», «YPABHEHUS M HEPaBEHCTBAY),
«Dynkuun», «I'eomerpus» («I'eomerpuueckre GUrypbl U UX CBocTBa», «M3MepeHne reoMeTpruuecKux
BEIMYMHY»), «BeposTHOCTh M cTaTuCTHKay». JlaHHbIE JUHUM Pa3BUBAIOTCS MapajuleIbHO, Kaxaas B
COOTBETCTBUH C COOCTBEHHOMH JIOTUKOM, OJTHAKO HE HE3aBUCHMO OJIHA OT JIPYTOii, a B TECCHOM KOHTaKTe
Y B3aUMOJICHCTBUMU.

Copepkanue mporpamMMmbl 10 MaTeMaTHKe, pacHpelenéHHoe Io rojxam o0ydeHus,
CTPYKTYpUPOBAaHO TakKUM 00pa3oM, 4YTOObI KO BCEM OCHOBHBIM, MPUHLHUIIUAIBHBIM BOIPOCAM
oOyyaromuecs: oOpallaiich HEOJHOKPATHO, YTOOBI OBJIQJCHWE MAaTEMaTHUECKUMH TOHATHAMU U
HaBBIKAMU OCYIIECTBISUIOCH IOCIEA0BATEIbHO M IOCTYNATelIbHO, C COOJIOJCHUEM IMPUHIIMIIA
MIPEEeMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYAIKNCh B OOLIYIO CUCTEMY MaTeMaTUYeCKUX MpPeICTaBIeHUN

o0ydJaronuxcsi, paciurupsisi U yriayOossis e€, o0pa3yst MpOoYHbIE MHOKECTBEHHBIC CBSI3U.



B cootBerctBun ¢ ®I'OC OO0 matemartuka sBisieTcs 00s3aTeIbHBIM YUeOHBIM IPEAMETOM Ha
YPOBHE OCHOBHOT'O 00IIIET0 00pa30oBaHUs.

B 7-9 knaccax MaTemMaTuka TpaAULIMOHHO U3Y4aeTCs B paMKax CIEAYIOIINX y4eOHbIX KypCOB: B
5-6 kmaccax - kypca «Martemaruka», B 7-9 kiaccax - KypcoB «AunreOpa» (BKIIOYas 3JIEMEHTHI
CTaTUCTUKU U Teopuu BeposiTHocTel) U «['eomerpus». Ilporpammoii 1mo maremMaTtuke BBOJIUTCS

CaMOCTOSITENIbHBIN yueOHBINH Kypc « BepoSTHOCTh U CTaTUCTHKAY.

MecTo yuedHoro npeamera «MaTteMaTHKa» B y4eOHOM IJIaHe

OO01ee ynciIO 4acoB, PEKOMEHI0BAHHBIX JJIsl MU3y4YeHUs] MareMaTUKu (0a30BbIil ypOBEHb) Ha
YPOBHE OCHOBHOT'O 00111€T0 00pa3oBaHus, - 612 4acos:

B 7 kiacce - 204 vaca (6 yacoB B Heneno), B 8 kiacce - 204 gaca (6 4acoB B HeJleni0), B 9 kiacce

- 204 gaca (6 4acoB B HEAEIIO).

IlnanupyemMble pe3y/abTaThl H3y4eHHs npeamera «MaTtemaTnka»

W3ydyeHne MareMaTHKU HAa YPOBHE OCHOBHOTO 00IIero oO0pa3oBaHMsS HAMpaBlICHO Ha
JTOCTH)KEHHE OOYYaIOIMMUCS JIMYHOCTHBIX, METAlPEAMETHBIX M TMPEIMETHBIX 00pa30BaTEIIbHBIX
Pe3yIBTATOB OCBOCHHS YUEOHOTO MpeIMeTa.

JIn4HOCTHBIE Pe3yJIbTAThI OCBOCHUSI IPOrPAMMBbI 110 MAaTEMATHKE XaPAKTEPHU3YIOTCH:

1) MaTPUOTUYECKOE BOCITUTAHUE:

MPOSIBJICHUEM HMHTEpEca K MPOILUIOMY U HACTOAIIEMY POCCHICKON MaT€MaTHKH, IEHHOCTHBIM
OTHOIIIEHUEM K JOCTH)KEHUSAM POCCUUCKUX MATEMAaTUKOB M POCCHUHCKOM MaTeMaTUYECKOW IIKOJIbI, K
MCIOJIb30BAHUIO ATUX JOCTHKEHHUM B IPYTUX HayKax M MPUKIAJAHBIX chepax;

2) IPAXKJAHCKOE U JyXOBHO-HPABCTBEHHOE BOCITUTAHUE:!

TOTOBHOCTBIO K BBITIOJIHEHUIO OOS3aHHOCTEH TpakJlaHWHA M pealin3allid  €ro Ipas,
MPEACTABICHUEM O MAaTeMAaTHYECKUX OCHOBax ()YHKIIMOHUPOBAHUS PA3IUMYHBIX CTPYKTYp, SBICHUH,
MpoLEeAyp TPaKIAHCKOTO OOIIecTBa (HampHMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKIECHUIO
ATUYECKHUX MPOoOJieM, CBA3AHHBIX C MPAKTUUYECKUM MPUMEHEHHEM OCTIKEHUN HayKH, OCO3HaHHEM
BOKHOCTU MOPAITbHO-3THUYECKUX MPUHIIUIIOB B JIEATEILHOCTH YUEHOTO;

3) TPYIOBOE BOCIIUTAHUE:

YCTAaHOBKOW Ha AaKTUBHOE YYacTHE B PEIIEHWH MPAKTUYECKUX 3aJa4 MaTeMaTHUeCKOU
HAMpPaBIEHHOCTH, OCO3HAHUEM BOXKHOCTH MaTEMaTHUYECKOT0 00pa30BaHUs HA MPOTSHKEHUH BCEH JKU3HU
JUIS yCTIENTHOU MPO(ECCHOHATBHON EATETHbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUN, OCO3HAHHBIM
BBIOOPOM M TIOCTPOCHUEM MHANBUYAJIbHON TPACKTOPUU 00pa30BaHUS M )KM3HEHHBIX IJIAHOB C YUYETOM
JIMYHBIX UHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTEN;

4) 9CTCTHUYCCKOC BOCIIUTAHUC!



CHOCOOHOCTHIO K SMOIIMOHATIBHOMY M 3CTETUYECKOMY BOCIIPHATHIO MATEMaTHUECKUX OOBEKTOB,
3aj1a4, peIIeHH, pacCcyKACHUH, YMCHHIO BHJICTh MAaTEMAaTHIECKIE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) [IEHHOCTH HAYYHOTO MO3HAHMS:

OpHEHTAIlMe B JIEATEIIFHOCTH Ha COBPEMEHHYIO CHCTEMY HAY4YHBIX MpPEJCTaBICHUNH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS  4YEJIOBEKa, MPHUPOABI M  0OILIecTBa, IMOHUMAaHUEM
MaTeMaTU4eCcKO HAayKH Kak cepsl YeTOBEUECKON IEeSITENbHOCTH, STAloOB €€ pa3BUTHS U 3HAYMMOCTH
IUISL Pa3BUTHUS LIUBIIM3AINHU, OBJIAJICHUEM S3BIKOM MAaTEMAaTHKH M MaTEeMaTH4YECKOH KyJIbTYpOH Kak
CpPEeACTBOM O3HAHUS MUPA, OBJIAJICHUEM ITPOCTEHITMMH HaBBIKAMH HUCCIIEI0BATEIBCKON 1A TEbHOCTH;

6) ¢usnveckoe BocnHTaHUE, (HOPMUPOBAHHME KYJBTYpPHl 3J0POBbS U 3MOIMOHAIBEHOTO
0J1aromoaydus:

TOTOBHOCTBIO NPUMEHSATh MAaTEMAaTHUECKHE 3HAHHUS B MHTEPECAaX CBOETO 370POBbS, BEICHHS
3I0pOBOTO 00pasza KHU3HH (3J0POBOEC MHUTaHHE, COATAHCHUPOBAHHBIM PEXUM 3aHATHH W OTIBIXA,
peryisipHas puzndeckas akTUBHOCTB), C(OOPMUPOBAHHOCTHIO HAaBBIKA Pe(IICKCHH, TPHU3HAHUEM CBOETO
npaBa Ha OIIMOKY M TAKOT'0 XK€ MpaBa Jpyroro 4eIoBeKa;

7) 9KOJIOTMYECKOE BOCITUTAHUE:

OpHCHTAIlMe Ha TPUMEHEHHWE MAaTeMaTWYeCKHX 3HAHWHA JUIi pElIeHHs 3a7ad B OOJIACTH
COXPAaHHOCTH OKPY KAIOILIEeH Cpe/Ibl, INTAHMPOBAHUS TIOCTYIIKOB M OIICHKH UX BO3MOKHBIX ITOCIIEICTBUI
IUISL OKPY’KaroOIIeH CpeJbl, 0CO3HAHUEM III00ANBHOTO XapaKTepa 3KOJIOTHUECKHX Mpo0iIeM U myTei ux
pelIeHus;

8) azanTanys K M3MEHSIOMMMCS YCIOBHUSAM COIMAIBHON M MTPUPOTHON CPEJIbIL:

TOTOBHOCTBIO K JISHCTBUSIM B YCIIOBHSIX HEONPEACIEHHOCTH, TIOBBIIICHUIO YPOBHS

CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO JeATeIbHOCTh, B TOM YUCIIE YMEHHE YUUThCS Y
ApYTUX JIoAeH, IpuoOpeTaTh B COBMECTHOM JIEATEILHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIUH U3
OTIBITA IPYTHX;

HEOOXOIMMOCTBI0O B (POPMHUPOBAHUHM HOBBIX 3HAHHWHA, B TOM dHCiIe (HOpMyITUpOBaTH HIIEH,
MOHATHS, TUIIOTE3bI 00 0OBEKTaX U SIBICHUSX, B TOM YHCJIE paHee He U3BECTHBIX, OCO3HABATH Je(PHUIIUTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, INIAHMPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCIPHUHUMATH CTPECCOBYIO CHTYAIIHIO KaK
BBI30B, TPEOYIOMNH KOHTPMEP, KOPPEKTUPOBATh IPUHUMAEMBIE PEIICHUS U IEHCTBHS, (OPMYITHPOBATH
Y OLIEHUBATh PUCKHU U MOCIEACTBUS, (OPMUPOBATH OTIBIT.

MeTanpeameTHble pe3yJibTaThl

B pe3synbrare oOcBOeHHMS NHporpaMMbl IO MaTeMaTHKE Ha YpPOBHE OCHOBHOI'O OOIIETo
oOpazoBanust y oOydaromerocss OyayT  cOpMHpOBaHBl  METAlpeAMETHBIE  PE3yJIbTaThl,
XapaKTepU3YIOIIHECs OBJIA/ICHUEM YHHUBEPCATbHBIMU M03HABATEIbHBIMU JEHCTBUSIMU,
YHHUBEPCAJIbHBIMH ~ KOMMYHUKAaTHUBHBIMH ~ JICMCTBUSIMH W YHUBEPCAJIbHBIMU  PEryJISATUBHBIMU

JNIEUCTBUSIMU.



VYHUBepcalbHBIE TO3HABaTeNbHBbIE JIeHCTBUA oOecreunBaiOT (OpMUpOBaHHE 0a30BBIX
KOTHUTHBHBIX TIPOIIECCOB OOydarommxcst (OCBOCHHE METOJIOB ITO3HAHUS OKPYIKAIOIIEro MHUPA,
MPUMEHEHHE JIOTHYECKHX, UCCIIEAOBATENILCKUX OTepaluid, YMEHHA padoTaTh ¢ MHPOpMALIUEH ).

Y obyuatorerocst 0y 1yT cOpMUPOBAHBI CIIEIYIOIIHE 0a30BbIE TOTUIECKHIE ACHCTBHSI KaK YacTh
YHHUBEPCAIbHBIX T03HABATEIbHBIX yUCOHBIX ICHCTBHIA:

BBISIBIISITH U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKH MaTEMaTHYECKIUX OOBEKTOB, MMOHSTHH,
OTHOIICHUHA MEXAYy TOHATHSIMH, (OPMYIHPOBATh ONpPEICICHHs TOHATUH, YyCTaHABJIMBATh
CYILIECTBEHHBIN NpHU3HAK KiIacCU(UKALMU, OCHOBAHHS JUIsI OOOOIICHHS M CPaBHEHUS, KPUTEPUHU
MIPOBOJIUMOTO aHAJIH3a,

BOCIIPUHUMATh, (OPMYIHpPOBaTh W MPEOOpPa3OBBIBATh CYKICHUS: YTBEPIUTCIbHBIC |
OTpHIIATEIIbHBIC, CIUHIUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC,

BBISBIISITH MATEMAaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U ¥ IPOTUBOPEUHS B (haKTax, JaHHBIX,
HAOJIOACHUSAX W YTBEPXKICHUSX, TMpeniaraTb KPUTEPUHM Ui BBIABICHHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

NPOBOJUTHh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTHKH, ICIYKTHBHBIX M WHIYKTHBHBIX
YMO3aKIIIOYCHUH, YMO3aKIIFOUCHUH TI0 aHAJIOTHH;

pa3duparh JJ0Ka3aTeNIbCTBA MATEMaTHYECKUX YTBEPXKACHUH (TIpsAMBIE W OT MPOTHBHOTO),
MPOBOJIUTh CAMOCTOSITEIILHO HECJIOXHBIE JI0KAa3aTelIbCTBA MAaTEMAaTUYECKHX (DAKTOB, BBICTPAMBAThH
apryMEHTAIUIO0, IIPUBOIUTH TPHUMEPHI

¥ KOHTPIIPAMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMPATh CIOCO0 pelIeHus y4eOHOH 3ama4yn (CpaBHHUBATh HECKOJBKO BAPHAHTOB PEIICHUS,
BbIOMpPATh HanboJIee MOIXOASIINI ¢ YUETOM CaMOCTOSITENbHO BBIJIEICHHBIX KPUTEPHEB).

VY obyuaromierocst 6yayT cOpMHpOBaHBI Cileayrone 6a30Bble UCCIEI0BATENbCKHE ACHCTBUS
KaK 4acTh YHUBEPCAIBHBIX TI03HABATEIILHBIX YICOHBIX JICHCTBUI:

UCTIOJIB30BaTh BOIPOCHI KaK HMCCIEAOBATEILCKUH HHCTPYMEHT TO3HAHUA, (OPMYIHPOBATH
BOMPOCHI, (PUKCHUpPYIOLIME MPOTUBOpPEUUE, MpoOJIeMy, CaMOCTOSATENIBHO YCTaHaBIMBAaTh HCKOMOE U
JaHHOE, (POPMHUPOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIHIO, MHEHHE;

MIPOBOJUTH TI0 CAMOCTOSATENBHO COCTABIEHHOMY TUIAHY HECJIOKHBIM SKCIIEPUMEHT, HEOOJIBIIIOe
WCCIIEZIOBAHHE 110 YCTAaHOBJICHUIO OCOOSHHOCTEH MAaTEeMaTHIECKOTO 00BEKTa, 3aBUCUMOCTEH 0OBEKTOB
MEXIy COo00i;

CaMOCTOSITENIbHO (hOpMyIUpoBaTh OOOOIIEHHS M BBIBOJBI MO pe3yjbTaTaM IPOBEAEHHOTO
HAOJIOACHUS, HUCCIEIOBaHMs, OIICHHWBATh JOCTOBEPHOCTh IIOJNyYEHHBIX pE3yJIbTaTOB, BBIBOJOB H
00001IICHMI;

MIPOTHO3MPOBATh BO3MOXKHOE PAa3BUTHE MpoIlecca, a TaKXXe BBIJBHUTAThH

IPEOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCJIOBHUSIX.

VY obyuatomerocs  OyayT copMUpPOBaHbI yMEHUS paboTath



¢ uH(opMaImeil Kak 4acTh YHUBEPCAIbHBIX MT03HABATENbHBIX YUEOHBIX ACHCTBUI:

BBISIBJISITH HEIOCTATOYHOCTh U U30BITOYHOCTH nH(popManny, TaHHbIX,

HEOOXOUMBIX JIJISl peLIeHHUs 3a/1a4H;

BBIOMPATh, AaHAIM3UPOBATh, CHCTEMATU3UPOBATH U MHTEPIPETHPOBATH

UH(POPMALIHIO PA3IUYHBIX BUI0B U (HOPM IpEACTaBICHNUS;

BbIOUpaTh (opMy TmpenacTaBieHuss WHGOPMAlUU W WJUIIOCTPUPOBATH peEIIaeMble 3aJlauu
CXeMaMHu, IuarpaMMaMi, HHOU rpaduKoi U UX KOMOUHALIUAMU;

OLICHUBATh HAJAEKHOCTh HMHPOPMALMU IO KPUTEPHSM, MPEUIOKEHHBIM YUYHUTEIEM WM
c(OpMyITHPOBAHHBIM CAMOCTOSTEIHHO.

VYHuBepcaabHble  KOMMYHUKATHBHBbIE  JIEHCTBUSL ~ OOecrneyuBaioT  CPOPMUPOBAHHOCTD
COLIMAJIbHBIX HABBIKOB 00YYaIOIINXCS.

Y oOyuatomerocss OyayT cOpMUPOBAaHBI yMEHHUS OONICHWS KaK YacTh YHHUBEPCAIBbHBIX
KOMMYHHUKATHUBHBIX YUEOHBIX JEHCTBUI:

BOCIPUHUMATH U (DOPMYJIUPOBATH CYKJIECHUS B COOTBETCTBUU C YCIOBUSIMH U IEJIIMU OOLICHHUS,
SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX, /JaBaTh
MOSICHEHUSI 110 X0y PELICHUS 33]]au 1 MOJyYSHHBIM pPe3yJIbTaTaMm;

B XOZe OOCYXIEHHs 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYXXIaeMOW TEMBbI, MpPOOIEMBI,
peliaeMoii 3ajaun, BICKa3bIBaTh UACH, HAalIEJICHHbIE HA MIOMCK PEIICHHUS], COTIOCTABIIATH CBOU CY>KICHUS
C CYXIEHHUSIMH JPYIMX YYaCTHUKOB Juajnora, oOHapyXHBaThb pPa3iMuUe U CXOJCTBO MO3UIIMH, B
KOPPEKTHOH Gopme (HOopMyITHpOBATh Pa3HOTTIACHS, CBOU BO3PAKECHUS;

IPEJCTaBISITh PEe3yibTaThl PELICHUS 3a7aud, OHKCIEPUMEHTAa, HCCIEIOBAHUS, IPOEKTA,
CaMOCTOSITENILHO BBIOMpaTh (hopMaT BBICTYIUIEHHS C YYETOM 3a7ay IMpe3eHTalud U OCOOEHHOCTEH
ayJUTOpUH.

VY oOyugaromerocs OyayT chOpMHUPOBAHBI yYMEHHUS COTPYJAHHYECTBA KaK YacTh YHUBEPCAIBHBIX
KOMMYHHUKATHUBHBIX YUEOHBIX JEHCTBHI:

NOHMMaTh W UCHOJb30BaTh NPEUMYIIECTBA KOMAHAHOM M WHAMBUAYAIbHOM paboTHl NpHU
peleHrH yueOHbIX MaTeMaTHUECKUX 3ajiay;

NPUHUMATH 11€JIb COBMECTHOH IS TeIbHOCTH, TUTAHUPOBATh OPTraHU3aINI0 COBMECTHOM paboTHI,
pacmpenensaTh BUAbI padOT, TOTOBAPUBATHCS, OOCYKAAaTh MPOIECC U pe3yibTaT paboThl, 00001maTh
MHEHHS HECKOJIBKUX YEIIOBEK;

y4acTBOBaTh B TIPYNIOBBIX (opmax paboThl (00CykIeHHs, OOMEH MHEHUSIMH, MO3TOBBIE
IITYPMBI U JPYTHE), BHIMIOIHATH CBOIO YacTh pabOThl U KOOPIAMHHPOBATH CBOM JICHCTBUA C JPYyTUMHU
YIieHAMA KOMAaHJIbl, OIICHWBaTh KadeCTBO CBOETO BKJIAaJa B OOHIMIA MPOIYKT IO KPHTEPHSIM,
cOpMyYITHPOBaHHBIM YYaCTHUKaMHU B3aUMOJICHCTBUSI.

VYHHUBepcallbHbIE PEeryJISTUBHBIE JNEHCTBH 00ecreyrBaroT (JOPMUPOBAHHE CMBICIOBBIX YCTAaHOBOK U

KU3HCHHBIX HABBIKOB JIMYHOCTH.



VY oOyuatomerocss OyayT cGOpPMHpPOBaHBI yMEHHS CaMOOPraHHM3alMM KakK YacTb
YHHUBEPCAIIbHBIX PETYJIATUBHBIX YUEOHBIX AEHCTBHIMA:

CaMOCTOSITENIBHO COCTaBIATh IUIAH, aJrOPUTM pEIIeHUs 3afaud (MM €ro 4acTb), BbIOMpATh
CIOCO0 pemeHHs ¢ yUETOM UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTHPOBATh BapUAHTHI PEIICHU ¢ yuéTOM HOBOW MH(pOpMALIUH.

VY oOyuatomierocss OyayT chOpMHUPOBaHbI YMEHHS CAMOKOHTPOJISI KaK 4acTh YHHBEPCAJIbHBIX
PEryJIATUBHBIX yUEOHBIX 1EHCTBHIA:

BJIAJCTh CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJS TIpolecca M pe3ysibTaTa perieHHs
MaTeMaTHUUYeCKOH 3a1a49u;

IPEIBUIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTb IIpM PpELICHWM 3aJa4d, BHOCHUTH
KOPPEKTHBBI B JI€ATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, HAIEHHBIX OIIMOOK, BBIIBIECHHBIX
TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE peE3ysbTaTa JAEATEIBHOCTU IIOCTaBICHHOW IL€IM W YCIIOBHSAM,
OOBSICHATh NMPUYMHBI JIOCTUKEHUS WIM HEAOCTHXKEHMs LEJIH, HAaXOAWTh OLIMOKY, /JaBaTh OLIEHKY
IPUOOPETEHHOMY OIBITY.

IIpeaMeTHBIe pe3yibTaThl

[IpeameTHple pe3yapTaThl OCBOEHHUS IPOTPAMMBI IO MATEMAaTHKE IPEACTABIECHBI 110
rogaM oOydeHHus B paMKax OTJEJIbHBIX Y4eOHBIX KypcoB: B 5-6 Kiaccax - Kypca «Martematuka», B 7-9

KJIaCCax - KypCOB «Aﬂre6pa», «I’ COMCTPUA, «BepOHTHOCTB Hn CTaTUCTHUKA».

PABOYASA ITIPOI'PAMMA YUYEBHOI'OKYPCA «AJIT'EBPA».
7 -9 KJIACCBI

MNOACHUTEJIBHAS 3AIINCKA

Anrebpa sABIseTCA OJHUM H3 OINOPHBIX KYpPCOB OCHOBHOTO 0O0LIEro oOpa3oBaHUs: OHa
obecrieynBaeT H3y4yeHUE APYTUX TUCLHMIUIMH, KaK €CTECTBEHHO-HAayYyHOro, TaK W T'YMaHUTApHOIO
IIUKJIOB, €€ OCBOEHHE HEOOXOOUMO Ul MPOJOJDKEHHS 00pa3oBaHUsS U B IOBCEAHEBHOM KM3HU.
PazButre y 00y4aronuxcsi Hay4dHbIX TPEICTABICHUM O MPOUCXOKACHUHN U CYIITHOCTH alre0pandecKux
abcTpakiuii, crnocobe OTpa)keHUs MaTeMaTHUYeCKON HayKoW SIBJIEHUI U NIPOLECCOB B MPHUPOAE U
o011IeCTBE, POJIM MAaTEMAaTHYECKOTO MOJICIMPOBAHUS B HAYYHOM MO3HAHUU U B IPAKTUKE CIIOCOOCTBYET
(GbopMHPOBaHHIO HAYYHOTO MHUPOBO33PEHUS U KAUECTB MBIIUICHUS, HEOOXOAUMBIX Ul aJlanTallid B
COBpeMEeHHOM Liu(poBoM ob1iecTBe. M3yuenne anredpsl oOecrieunBaeT pa3BuTHE YMEHHs HaOIt01aTh,
CpaBHHMBAaTb, HAXOJUTb 3aKOHOMCPHOCTH, Tpe6yeT KPUTUYHOCTU  MBIIIJIICHHA, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBaTh CBOM JECHCTBUS W BBIBOJABI, (OPMYJIHPOBATh YTBEPHKICHUS.
OcBoenne kypca anredpsl oOecrieuyuBaeT pa3BUTHE JIOTHUECKOTO MBINUICHUS OOyYarolMUXCs: OHHU
UCMOJNB3YIOT JE€AYKTUBHBIE M HMHIYKTHBHBIE pAacCyXaeHus, 000OIIeHHe M KOHKPETH3AalHIO,

a0ctparupoBanue W aHamoruro. OOydeHme anreOpe MpeanosaraeT 3HAYUTEIBHBIA O00BEM



CaMOCTOSITENIbHON JeSITEIBbHOCTH 00YUaIOIIMXCsl, TO3TOMY CAMOCTOSITEIIFHOE PEIICHUE 3a1aY SIBIISAETCS
peannzanuei JesTeIbHOCTHOIO IPUHIKIIA O0yUEHUSI.

B cTpykType mporpamMmsl yueOHOTO Kypca «Anredpay» Juisi OCHOBHOTO OOIIEro o0pa3oBaHUs
OCHOBHOE MECTO 3aHHMAIOT COJAEpXKATEIbHO-METOANYECKUE JMHUM: «Yucna U BBIUKCICHUS,
«AnreOpanueckrue BbIpAXKEHUS», «YpaBHEHUS M HepaBeHCTBay, «DyHkuum». Kaxnas u3 3THX
COJIepKATEIIbHO-METOANYECKUX JIMHUM pa3BHUBAECTCS Ha MPOTSHKEHMM TPEX JIET M3Yy4YEeHHs Kypca,
B3aMMOJICIICTBYS C JpPYrMMH €ro JMHUAMU. B Xone u3ydyeHus ydeOHOro Kypca oOydaromumcs
IIPUXOAUTCS JIOTUYECKU PACCYKAaTh, UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBs3U € 3TMM
B IIPOrpaMMy yueOHOT0 Kypca « AnreOpa» BKIIOUEHBI HEKOTOPBIE OCHOBBI JIOTUKH, IPE/ICTABICHHBIC BO
BCEX OCHOBHBIX pazJielax MaTeMaTH4ecKoro oO0pa3oBaHMS U CIOCOOCTBYIOIIUE OBJIAJICHUIO
00y4aroIMMUCS OCHOB YHHBEPCAIbHOI'O MaTEeMaTHUeCKOro si3bika. CopepKaTelbHON U CTPYKTYpPHOU
0CcO0EHHOCTBIO Y4eOHOT0 Kypca «AnreOpay SBISETCS €ro HHTETPUPOBAHHBIN XapakKTep.

Copnepxanue auHUM «YHuclia U BBIYMCICHUS» CIYKUT OCHOBOW JJISl JAJbHEHILIEro M3y4eHUs
MaTEeMaTHKH, CIOCOOCTBYET Pa3BUTHIO Y OOYYAIOUIMXCS JIOTUYECKOTO MBIIUICHUS, (OPMUPOBAHUIO
YMEHHUSI MOJIb30BaThCs AITOPUTMAMH, a TAaK)Ke MPUOOPETECHUIO TPAKTHUECKUX HABBIKOB, HEOOXOIUMBIX
JUIS TIOBCEHEBHOW KM3HU. Pa3BUTHE MOHATUS O YMCJIE HA YPOBHE OCHOBHOI'O O0ILEro oOpa3oBaHUs
CBSI3aHO C palMOHAJbHBIMU U HPPALMOHAIbHBIMU YHCIaMM, (OPMHUPOBAHMEM IIPEICTABICHUN O
JNCHCTBUTENFHOM 4YHCIIe. 3aBepIICHHE OCBOCHUS YHCIOBOW JIMHUM OTHECEHO K CpeaHeMy OO0IIeMy
00pa3zoBaHMIO.

Copepxanue 1ByX anreOpanueckux JUHUN — «AreOpanuecKre BhIPAKEHUS» U « Y paBHEHUSI U
HEPaBEHCTBa» CMOCOOCTBYeT (OPMHUPOBAHUIO y OOYyYAIOMIMXCS MaTeMaTHYECKOro —armrmapaTta,
HE0OXOUMOT0 JJIs pElIeHH 3a/1a4 MaTeMaTUKH, CMEKHBIX TPEIMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX
3ajady. Ha ypoBHe OCHOBHOro oOmero obOpa3zoBaHus y4yeOHBIH MaTepuall TPYHNIHPYETCS BOKPYT
paloHaIbHBIX BbIpaXeHHl. AusreOpa JIEMOHCTPUpPYET 3HAUEHHE MATEMaTHKU KakK s3blka JJis
MOCTPOEHUS MAaTEMATUYECKUX MOJIEIICH, OMUCAHUS MTPOLECCOB U SIBIICHUM peaibHOTO Mupa. B 3agaun
oOyueHus anrebpe BXOAAT TakXke JajbHeWllee pa3BUTHE AITOPUTMHUYECKOIO  MBIIUICHUS,
HEO0OXOUMOr0, B YAaCTHOCTH, JUIsI OCBOGHMsSI Kypca HH(OPMATUKH, W OBIAJCHHE HaBBIKaMHU
NEeNyKTUBHBIX paccyxJeHuil. [IpeoOpa3oBaHue CHUMBOJBHBIX (OPM CIIOCOOCTBYET DPA3BUTHUIO
BOOOpa)keHus1, CHOCOOHOCTEH K MAaTEMaTHYECKOMY TBOPYECTBY.

Conepxkanne QPyHKIIMOHATHHO-TPAUIECKON JIMHUK HAIICJICHO Ha MOJYyYeHHE 00YUYaroIUMUCS
3HaHUNW O (YHKIUSAX KaK BaKHEUIIEH MaTeMaTHYecKOW MOJENH s OMHCAHHS M HMCCIEIOBaHUS
pa3HOOOpa3HBIX MPOLECCOB U SIBIEHUI B Mpupojae U obmecTse. VM3ydyeHue marepuana cnocoOCTByeT
pa3BUTHIO Yy OOYYalOUIMXCS YMEHMsI HCIIOJIb30BATh pPAa3IMuYHbIE BBIPA3UTENIbHBIE CPEACTBA S3bIKA
MaTeMaTHUKd — CJOBECHbIE, CHMBOJHMYECKHE, Trpapuueckue, BHOCUT BKJIaad B (HOpMHpOBaHHE

HpC,Z[CTaBJ'ICHI/Iﬁ 0 POJIM MAaTEMAaTUKHU B PAa3BUTUN UBUJIIN3AlIUA U KYJIBTYPBI.



CornacHo yueOHOMY IulaHy B 7-9 Kiaccax u3ydaeTcst y4eOHbIH Kypc «Anredpay, KOTOPBIHA
BKJIIOYAET CIIeTYIONINe OCHOBHBIC Pa3lelbl conepxkanus: «Hucnaa u BEYUCICHUS», «Anredpandeckue
BBIPaKCHUS, « Y paBHEHUS U HEPABEHCTBA», « DYHKITHI».

Ha u3yuenue yuebnoro kypca «Anredpa» orsoautcs 306 yacos: B 7 kinacce — 102 yaca (3 gaca

B HeJeno), B 8 kiacce — 102 vaca (3 gaca B Henento), B 9 kinacce — 102 gaca (3 yaca B Hezielo).

COJAEPKAHUE OBYYEHUA

7 KJIACC

Yucna v BBIYKCICHUS

JpoOu OOBIKHOBEHHBIE M JIECCATHYHBIC, TIEPEXO OT OAHON (OPMBI 3aMUCH APOOEH K APYTOu.
[lonsTie palMOHANBHOIO YMCIA, 3aIUCh, CPABHEHME, YIOPANOYMBAHUE DPALMOHAIBHBIX YHUCEIL
Apudmernueckue IeHCTBUS C pallMOHAIBHBIMU YMcIaMU. Perienue 3ajjau U3 peajbHOM NPakTUKU HA
4acTH, Ha JIPOOHU.

CreneHb ¢ HaTypaJIbHBIM IOKa3aTeJIeM: ONPEEeIICHNE, IPE0Opa30BaHuE BbIPAXKEHHUI Ha OCHOBE
OIpeJiesIeHus], 3auCh OonbIMX yucel. [IponeHTsl, 3anuck NpoLEeHTOB B BUE ApoOH U Ipodu B BUE
IIPOLEHTOB. Tpy OCHOBHBIE 3a1a4y Ha IIPOLIEHTHI, PEILICHUE 3aa4 U3 PEaJIbHOM MPAKTUKH.

[TpyMeHeHre TPU3HAKOB I€IMMOCTH, Pa3I0KEHNE HA MHOXKMTEIN HATyPaJIbHBIX YHCE.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 0OpaTHasi MPONOPLHMOHATBHOCTH.

Anrebpanueckue BhIpaXKEHUS

IlepeMeHHBIE, YMCIOBOE 3HAUYEHUE BBIPAKEHUS C INEpPEeMEHHOW. JlomycTumble 3HA4YEHHUs
nepeMeHHbIX. [IpencTaBieHre 3aBUCMMOCTH MEX/y BEJIWYUHAMH B BuAE (Gpopmyisl. Beraucnenus no
¢dopmynam. [Ipeobpa3oBanre OyKBEHHBIX BBIPAKEHUH, TOXKIAECTBEHHO PaBHBIE BBIPAKEHUS, IpaBUiIa
npeoOpa3oBaHusl CyMM U IPOU3BEICHUN, MpaBUJIa PACKPBITUS CKOOOK M TNPHUBEAEHUS MOJOOHBIX
cllaracMblX.

CBolicTBa CTENEHU C HATYpaJIbHBIM ITOKa3aTeseM.

OpnHounenbl U MHorowieHbl. CreneHb MHorouwieHa. CllO)KeHHE, BBIYMTAHUE, YMHOXEHHE
MHOT04JIeHOB. POpMYyJIbl COKpPAIIEHHOTO YMHOKEHUS: KBapaT CyMMBI U KBaJipaT pazHocTu. @opmyia
pa3HOCTH KBaApaToB. Pa3iioskeHrne MHOTOUJI€HOB HA MHOYKHUTEIIH.

VYpaBHEHMS U HEPaBEHCTBA

VYpaBHeHHe, KOpeHb YpaBHEHHs, IpaBuia INpeoOpa3oBaHHs YpaBHEHHs, PaBHOCHIBLHOCTb

YpaBHEHUM.



JInneliHOE ypaBHEHME C OQHOW IEPEMEHHOM, YUCIIO KOPHEH JIMHEWHOIO YPABHEHUs, PEILICHUE
JIMHENHBIX ypaBHEeHHI. CocTaBieHWE YpaBHEHUM IO YCIOBHUIO 3a7aud. PelieHne TeKCTOBBIX 3a7ad ¢
MMOMOIIBIO YPABHEHHI.

JluneliHOoe ypaBHEHHE C ABYMsS INEepeMEHHbIMH U ero rpaduk. Cucrema IBYX JHMHEHHBIX
ypaBHEHHH C ABYMS IepeMeHHBIMU. Pelienue cucreM ypaBHEHHH CIOCOOOM moacTaHOBKH. [Ipumepst
pEILIECHNs TEKCTOBBIX 3a1a4 C [IOMOILBIO CUCTEM YPaBHEHUM.

DyHKIMHU

Koopaunara touku Ha npsimoil. UuciioBble IpoMeKyTKH. PaccTossHue MeXy IBYMs TOYKaMHU
KOOPJAHMHATHOM IIPSIMOA.

[IpsamoyronbHas cucremMa koopaumHat, ocu Ox u Oy. Alcuucca M OpJIuHAaTa TOYKM Ha
KOOpAMHATHOH miockocTH. [IpumMeps! rpadukos, 3agaHHbIX popmyiaamMu. YTeHue rpadMKoB pealbHbIX
3apucumocteil. [lonstue ¢pynknuu. ['paduk ¢pynkmuu. CpoiictBa Gpynkuuil. Jluneiinas ¢ynkmms, eé
rpaduk. 'paduk dyakmun y = [x|. ['padmdaeckoe pernieHne TMHSHHBIX YPABHCHUM U CUCTEM JIMHEHHBIX
YpaBHEHUH.

8 KUIACC

Yucna v BIYKCICHUS

KBagpatueiii kopeHb u3 uucna. llonstue 00 wuppaunoHaabHOM uucie. JlecsaTU4HbIe
npUOIMKEHUsT UppalMOHATIbHBIX uHced. CBONCTBa apuU(PMETHUYECKHUX KBAJApPaTHBIX KOpHEH M HX
IIPUMEHEHHE K IPeoOpPa30BaHUIO YUCIOBBIX BBIPAXKEHUH U BHIUMCIICHUSAM. JleHCTBUTEIbHBIE YUCIIA.

Crernenb ¢ 11eNbIM IT0Ka3aTesaeM U e€ cBoiicTBa. CTaHgapTHas 3auch YKCa.

AnrebpanuecKue BRIPAKCHHS

KBaznpaTHblil TpEXUIIEH, Pa30XKEHUE KBAAPATHOIO TPEXWIEHA HA MHOXKHUTEIH.

Anrebpanueckas 1poos. OCHOBHOE CBOWCTBO anredpandeckoit 1poou. CrnokeHue, BHIUUTaHUE,
YMHO’KEHUE, JIeJIeHne anredpandeckux apoodeil. PaninoHanbHble BhIpakeHUs M UX IpeoOpa3oBaHue.

YpaBHEHHS U HEPABEHCTBA

KBanpaTtHoe ypaBHeHue, popmMyiia KopHeH kBajpaTHoro ypaBHeHus. Teopema Buera. Pemenue
YPaBHEHMH, CBOJAIIMXCS K JHMHEWHBIM M KBaJapaTHeIM. [Ipocreiimme apoOHO-paliiOHaIbHBIE
YpaBHEHUSI.

I'padmyeckas MHTEpHpeTanusi YpaBHEHMH C JBYyMsl TNEPEMEHHBIMH M CHUCTEM JIMHEHHBIX
YpaBHEHUU € AByMs IepeMEeHHBIMM. [IprMepsl pemeHuss CUCTeM HEIMHEHHBIX YPABHEHUN C JABYMS
[IEPEMEHHBIMU.

Pemenune TeKCTOBBIX 3a/1a4 aJIreOpanyeckuM CocoOoM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0/HOM NepeMeHHON. PaBHOCHIIBHOCTH
HepaBeHCTB. JIMHElHbIE HEPaBEHCTBA ¢ OAHON NepeMeHHOM. CHCTeMBbI TMHENHBIX HEPABEHCTB C OJHOMN
[IEPEMEHHOM.

DyHKIMH



[Tonstue ¢ynkmuu. OOnacTe ompeneneHuss U MHOXKECTBO 3HaueHUi (yHKiuu. CrocoOsl
3aanus QyHKIIAH.

I'padux pyakoum. Utenue cBoitcTB GpyHKuu 1o e€ rpaduky. IIpumeps! rpadukoB GyHKIHMA,
OTPaKAIOIUX pealbHbIE IPOLECCHI.

QOyHKIMH, ONKCHIBAIOIIME NPAMYI0 M OOpaTHYI NpPONOPLUOHATIBHBIE 3aBUCHMOCTH, WX
rpadukn. Pyskmun y = x2, y = x3, y = Vx, y=Ix|. [padudeckoe pemreHne ypaBHeHHil U CHCTEM
YpaBHEHUM.

9 KUIACC

Yucna v BBIYKCICHUS

PanyonanbHble uncia, uppalvoHaIbHbIE YKCIIa, KOHEUHbIE U OECKOHEUHbIE AECATUYHBIE IPOOH.
MHOXecTBO I€HCTBUTENBHBIX YUCEIl, IEHCTBUTEIbHbBIC YUCIa KaK OECKOHEUHbIE JAECATHYHBIE APOOH.
B3aumMHO 0/1HO3HAYHOE COOTBETCTBHE MEXAY MHOYKECTBOM JEHCTBUTENBHBIX YMCET U KOOPIMHATHON
IIPSAMOM.

CpaBHeHUE JeCTBUTENIBHBIX YHCell, apu(pMeTHIecKue 1eiCTBUS C 1eHCTBUTEIbHBIMU YHCIIaMHU.

Pa3zmMepbl 00bEKTOB OKPYKAIOLIEr0 MUPA, ATUTEILHOCTh IPOLIECCOB B OKPYIKAIOIIEM MUPE.

[TpuOnmxE€HHOE 3HAUEHNE BEIMUNHBI, TOUHOCTb NpuoOimxkenus. Oxpyrienue uncen. [Ipukuaka
U OLIEHKA pe3yJIbTaTOB BBIYUCIICHUH.

VYpaBHEHHUs U HEPABEHCTBA

JIuneiiHoe ypaBHeHue. Pemenne ypaBHEHUN, CBOAAIIUXCS K JIMHEHHBIM.

KBagpatHoe ypaBHeHHe. Pemenue ypaBHEHMI, CBOIALIMXCS K KBagpaTHbBIM. bHUKBagpaTHOE
ypaBHeHue. llpumepsl pemieHuss ypaBHEHMM TPETbEHd M YETBEPTOM CTENEHEH pa3jloKEHHEM Ha
MHOKHTEIH.

Pemenue npoOHO-pallMOHATIBHBIX ypaBHEHMH. PelieHune TEKCTOBBIX 3ajad alreOpanyeckum
METOJIOM.

VYpaBHeHUe ¢ ABYyMsI IEPEMEHHBIMU U €ro rpaduk. Penenue cucreM IByX JMHEWHBIX YypaBHEHHM
C IByMs NepeMEHHbIMU. Pelienue cucrem ByX ypaBHEHUH, OJHO U3 KOTOPBIX JIMHEWHOE, a IPpyroe —
BTOpoO# cTenenu. ['paduueckas MHTEpIIpeTalus CUCTEMbl YPaBHEHUI ¢ ABYMS IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aIreOpandecKuM CriocoOoOM.

YucnoBsle HEPABEHCTBA U UX CBOMCTBA.

Pemienne JnMHEHHBIX HEPABEHCTB C OJHOM IIEpeMEHHOM. Pemenue cucrteMm JIMHEWHBIX
HEpaBEHCTB C OJHOM mnepemeHHoll. KBaapartHble HepaBeHcTBa. ['paduueckas wuHTeprperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMs IEPEMEHHBIMH.

DyHKIMU

KBaapatnunas gynkius, e€ rpadux u cBoiictsa. [Tapabosna, KOOpIMHATHI BEPIIHMHBI TApa0OJIbI,
0Ch CUMMETpPHUU TapaboJIbl.

I'paduku pymkmmit: y =kx, y =kx + b, y =k/x, y =x3, y = VX, y = |x| # HX CBOHCTBa.



YucnoBble OCIEN0BATENBHOCTH U IPOTPECCUN

[ToHsiTHE YHMCIOBOM TMOCIEAOBATEILHOCTH. 3aJaHUE TOCIEAOBATEILHOCTH PEKYPPEHTHOMN
dhopmyoit 1 GopMyIIoii N-TO YJIeHa.

Apudmerndeckas u reomerpuueckas nporpeccuu. @opmMyinel n-ro uyieHa apuMETHUECKONW U
TF€OMETPUYECKON IIPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

H3o0paxeHne 4IEHOB apU(PMETHUECKOH U TIeOMETPUYECKOM Mporpeccuid TOYKaMu Ha

KOOPJMHATHOM MIIOCKOCTH. JIMHEHHBINA U SKCIOHEHUIMAIbHBIN pocT. CII0KHBIE MPOILEHTHI

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOT'PAMMBbI YUYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUA
JIMYHOCTHBIE PE3YJIBTATbHI

JInyHOCTHBIE  Ppe3yJIbTATBI  OCBOCHUS  NPOTpaMMbl  y4eOHOTO  Kypca  «Anredpa»
XapaKTEePU3YIOTCS:

1) naTproTnyeckoe BOCIIUTAHUE:

MPOSIBJICHUEM HHTEpeca K MPOLUIOMY M HACTOAIIEMY POCCUUCKOM MaTeMaTHKH, IEHHOCTHBIM
OTHOIIEHUEM K JOCTHXKEHUSAM POCCUUCKUX MATEMAaTUKOB M POCCHUMCKOM MaTeMaTUYECKOW IIKOJIbI, K
HCIOJIb30BaHUIO ATUX JOCTUKEHHUM B IPYTUX HayKax M MPUKIAJAHBIX chepax;

2) rpa:kKIaHCKoOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMIOJIHEHUIO OOSI3aHHOCTEH TpakJIaHWMHA ¢ peaju3alld ero Ipas,
MPEJICTABJICHHEM O MAaTeMaTHYCCKUX OCHOBAaX (DYHKIIMOHUPOBAHHSI PA3IUYHBIX CTPYKTYp, SBICHHM,
MpOLEAYp TPKIAHCKOTO OOIIecTBa (HarpUMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXICHUIO
ATHUYECKHX MPOOJIeM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHUEM JIOCTHKEHHH HayKH, OCO3HAHUEM
BOKHOCTU MOPAITbHO-3THUYECKUX MPUHIIUIIOB B JIEATEILHOCTH YUEHOTO;

3) Tpyi0BOE BOCTIMTAHME:

YCTAaHOBKOM Ha AaKTMBHOE YYacTHE B PELICHUM NPAKTUYECKUX 3alady MaTeMaTH4YeCKOM
HAMpPaBIEHHOCTH, OCO3HAHUEM BKHOCTH MAaTEMATHUYECKOT0 00pa30BaHUs HA MPOTSHKEHUHU BCEH KU3HU
JUTSl YCTIEITHOM TTPO(ECCHOHATIEHOM NEeITEIbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHHM, OCO3HAHHBIM
BBIOOPOM M TIOCTPOCHUEM MHIANBUYAJIbHOW TPACKTOPUM 00pa30BaHUS U )KU3HEHHBIX TUIAHOB C YYETOM
JIMYHBIX HHTEPECOB M 00IIECTBEHHBIX NOTPEOHOCTEH;

4) 3cTeTYeCKOe BOCIIUTAHHE:

CIOCOOHOCTBIO K SMOIIMOHAIBHOMY U ACTETHUECKOMY BOCIIPUSATHIO MATEMaTHYECKIX OOBEKTOB,
3a/1a4, pemeHui, pacCyKIeHNH, YMEHUIO BUIETh MaTEeMAaTUUECKIE 3aKOHOMEPHOCTH B HICKYCCTBE;

5) HeHHOCTH HAYYHOI0 O3HAHUSA:

OpHUEHTAIINEH B IEATEILHOCTH HAa COBPEMEHHYIO CUCTEMY HayUYHBIX MTPEICTABICHHU 00 OCHOBHBIX

3aKOHOMCPHOCTAX pa3sBUTHUA YCIOBCKA, IIPUPOAbI U 06IJ_[CCTBa, MOHUMaHHEM MaTeMaTHYECKOM HAaYyKH



Kak cdepbl YeIOBEUYEeCKOW [EeATEIBHOCTH, JTanmoB €€ pa3BUTHUS W 3HAYUMOCTH JUIS Pa3BUTHUS
IHUBUJIM3AIMY, OBJIAJACHUEM SI3BIKOM MAaTEMAaTHKU W MAaTE€MaTUYECKOM KyJIbTypOl Kak CpelCTBOM
MO3HAHUS MUPA, OBJIAJICHUEM MPOCTEUIIMMHU HABBIKAMHU UCCIIEIOBATENBCKOU JIESITENBHOCTH;

6) ¢usnmueckoe BocnuTaHUe, (POPMHPOBAHUE KYJIBLTYPbI 310POBbSI U IMOIHOHAIBLHOIO
Os1aromosty4ms:

FOTOBHOCTBIO MPUMEHATh MAaTE€MaTUYECKHWE 3HAHHUS B HMHTEpPECaX CBOETO 3J0POBbS, BEACHUS
310poBoro oOpasa >KM3HU (3I0pOBO€ IMHUTAaHHWE, COAJTAHCUPOBAHHBIM PEKHUM 3aHATHA M OTIbIXA,
peryisipHas pu3nUecKasi aKTHBHOCTE), C(DOPMUPOBAHHOCTHIO HABBIKA PEQIICKCUH, IIPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TaKOTO K€ MpaBa JIPYroro 4eioBeKa,

7) 3K0JI0rnYecKoe BOCIIUTAHHE:

OpUCHTAIlMe Ha NPUMEHEHHWE MaTEeMaTHYCCKHUX 3HAHUWA JUIsl pelieHus 3amad B 00J1acTh
COXPaHHOCTH OKPYXaIoIIeH Cpe/ibl, MIIaHUPOBAHHUS MOCTYIIKOB U OIICHKU WX BO3MOXKHBIX MOCIIEICTBHUI
JUTSL OKPYKAOIIeH Cpefbl, OCO3HAHMEM TJI00aTBbHOTO XapaKTepa IKOJIOTUISCKUX MPOOJIeM U MyTed HX
pelIeHHUS;

8) ajanTanmus K M3MEHAIUMCS YCJI0OBUSIM COIMAJIbHONW M NPUPOJIHOM Cpeabl:

TOTOBHOCTBIO K JICUCTBHSIM B YCIOBHUSX HEOINPEACIEHHOCTH, TMOBBIIICHUIO YPOBHS CBOECH
KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO I€ITeIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y APYTUX JIOJIEH,
pUOOpeTaTh B COBMECTHOM J1eATEIbHOCTH HOBBIC 3HAHMS, HABBIKYA U KOMIIETEHLIUU U3 OTbITA IPYTHX;

HE0OXOIUMOCThIO B (OPMHUPOBAHUU HOBBIX 3HAHUN, B TOM 4Hcie (OpMyIUpPOBATh HUIEH,
TTOHSTHSI, THIIOTE3bI 00 00BEKTaX U SIBJICHUSAX, B TOM YHCJIC PAaHEE HEM3BECTHBIX, OCO3HABATH JIE(UITUTHI
COOCTBEHHBIX 3HAHUI M KOMITETEHTHOCTEH, INIAHUPOBATH CBOE Pa3BUTHE;

CIOCOOHOCTBIO 0CO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAIHIO KaK
BBI30B, TPEOYIOIIHI KOHTpMEp, KOPPEKTUPOBATH MPUHUMAEMbIE PELICHUS U IeUCTBUA, POPMYITUPOBATH
Y OIICHUBATh PUCKU U TTOCJIEICTBUSI, POPMUPOBATH OTIBIT.

METAIIPEJIMETHBIE PE3YJIbTATDI
Ilo3HaBaTebHBIE YHHBEPCAJIbHbIE YUeOHbIe 1eHCTBUS
ba3oBble JJoruueckue AecTBUS:
® BBIBIATh M XapaKTEpU30BaTh CYIIECTBEHHBIE TMPU3HAKKM MATEMAaTHYECKUX OOBEKTOB,
MOHATHIA, OTHOIICHHH MEXAYy MOHATHAMH, (QOPMYIUPOBATh OMpEICNeHUs MOHATHH,
YCTaHABIIMBATh CYIIECTBEHHBIH TMPHU3HAK KJAacCU(UKAIMK, OCHOBAHUS JUIsi O00OOIIEHUS U
CpaBHEHUsI, KPUTEPUHU TIPOBOJUMOTO aHATH3A;
® BOCHPHHHMMATH, (HOpPMYIHpOBaTH M MPEOOPA3OBHIBATH CYXKICHHS: YTBEPAUTEIbHBIE H
OTpHUIIaTENbHbIE, €IMHUYHBIC, YACTHBIC U OOIIIHE, YCIOBHBIE;
® BBISBISATH MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M TPOTHBOpedHss B (akrTax,
JMAHHBIX, HAOJMIOMEHUAX W YTBEPKICHMSX, TIpeAsiaraTh KPUTEPUHM ISl BBISIBIICHHS

3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;



JIeJIaTh BBIBOABI C MCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX W HHAYKTHUBHBIX
YMO3aKJIOUYEHUH, YMO3aKIKOYEHUI 10 aHAJIOTUH;

pazOupaTh OKa3aTeIbcTBA MATEMAaTHYECKUX YTBEPXKICHHH (MpsSMbIE U OT MPOTHBHOTO),
MPOBOANTHh CAaMOCTOSATEIBLHO HECJOXKHBIC JOKA3aTeNbCTBA MAaTeMaTHYeCKUX (hakToB,
BBICTPaMBaTh apryMEHTAIlMI0, TPHUBOJUTH NPHUMEPHl U KOHTPIPHUMEPHI, O0OOCHOBHIBATH
cOOCTBEHHBIE PACCYKICHHUS;

BEIOMpATh CIIOCO0 pelneHust yueOHOU 3a1aun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHWS,

BbIOMpaTh HanboJIee MOIXO AN ¢ YUETOM CaMOCTOSITENILHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTeabCKue AeiicTBHSL.

HCIIOJIb30BaTh BOMPOCHI KaK MCCIICAOBATCIILCKUNA WHCTPYMEHT MO3HAHUS, (OPMYJIHPOBATH
BOMPOCHI, (DUKCHUPYIOILIME MPOTHBOPEUYUE, MPOOJEMy, CaMOCTOSTEIBHO YCTaHABJIMBATh
HCKOMOE€ M JaHHOC, (I)OpMI/IpOBaTL I‘I/IHOTC3y, apI‘YMeHTI/IpOBaTB CBOIO ITO3UIINIO, MHCHUC,
NPOBOANUTH IO CaMOCTOSATEIbHO COCTABJACHHOMY IUIAHY HECJOXHBIA JKCIICPUMEHT,
HEOOJIBIIIOE HMCCIICAOBAHUE M0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro oObeKTa,
3aBUCHMOCTEH 00BEKTOB MEKIY COOOIA;

CaMOCTOSITENILHO (OPMYJTHPOBATh OOOOIICHUS M BBIBOJABI IO pE3yJibTaTaM IMPOBEAEHHOTO
HaOJTIOICHHUS, UCCIICIOBAHMS, OLIEHMUBATh JOCTOBEPHOCTD IMOJYYCHHBIX PE3yJIbTaTOB, BHIBOJIOB
# 0000IIEeHNI;

HpOFHO3I/IpOBaTI> BO3MOKXHOC pa3BI/ITI/I€ HpOIICCC&, a TaKXXC BbIIBUI'ATh Hpe[[HOJ’IO)KeHH?[ 0 €ro

Pa3BUTHUU B HOBBIX YCJIOBUSAX.

Pa6ora ¢ undopmanueii:

BBISIBJIATh HEJJOCTATOYHOCTh M H30BITOYHOCTh HMH(pOpPMAIMM, TAHHBIX, HEOOXOJUMBIX IS
pellIeHns 3a/1a4y;

BbIOMpPATh, aHAJINW3UPOBATh, CHUCTEMATH3UpPOBATh M HUHTEPHPETHPOBATH HH(OPMAIIIO
pa3NUYHbIX BUAOB U (OPM NPEICTABICHHUS;

BbIOMpaTh (GOpMy MpeAcTaBIeHUs HH(POpPMAIMM W WUIIOCTPUPOBATH pEIIaeMble 3a7auu
cXeMaMM, AMarpaMMaMHu, HHOH rpadukoil 1 uX KOMOMHAIUAMUY;

OLIEHUBaTh HAA&KHOCTb HH(POPMALMU IO KPUTEPHUSAM, NPEAJIOKEHHBIM YUUTENIeM WM

C(l)OpMy.]'H/IpOBaHHBIM CaMOCTOSATCIIbHO.

KomMyHuUKaTHBHBIe yHHBepcalbHble y4eOHbIe el CTBHA:

BOCIPUHUMATh M (POPMYJIHPOBATH CYXJIECHHUS B COOTBETCTBHUHM C YCIOBHSIMH U UEISIMH
OOIIeHHUs], ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MHUCbMEHHBIX
TEKCTax, JaBaTh IOSICHEHHUS IO XOJy pEeIIeHUs 3aJauyd, KOMMEHTHPOBAThb MOJyYEHHBIH
pe3yJbTar;

B XOJie OOCYXXIEHHs 3a/JaBaTh BOIPOCHI IO CYIIECTBY OOCYXKJaeMOil TeMbl, MpOOJIEMBI,

pemaeMoﬁ 3aa4U, BbICKA3bIBATh UJCH, HALICIICHHBIC Ha ITOUCK PCIICHUA, COIIOCTABJIATH CBOU



CYXKICHHSI C CYKICHUSIMU IPYTUX YUACTHUKOB TUAIOTA, OOHAPYKUBATh PA3IMUUE U CXOJICTBO
MO3UIUH, B KOPPEKTHOU (hopMe (HOopMyIHpOBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;
® IMIPEACTaBIATh PE3YJbTAaThl PEUICHHS 3aJauyd, SKCIEpUMEHTa, HCCIEIOBAHUS, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (OpMAT BBICTYIUICHHSI € Y4€TOM 3a7ad Mpe3eHTaluu U
0CcOOEHHOCTEH ayTUTOPHH;
® [IOHUMAaTh U HUCIOJH30BaTh MPEUMYIIECTBA KOMAHIHON M WHAMBUAYAIBHON pabOTHI IpH
pelIeHnr yu4eOHBIX MaTEMAaTHIECKHX 3a]1a4;
® T[PUHUMATHh I€Jh COBMECTHOW JCSITENbHOCTH, IUIAHUPOBATH OPTaHHU3AIMI0 COBMECTHOM
paboThI, pacmnpenensTh BUILI pabOT, JOTOBApPUBATHCS, OOCYXkJAaTh IMPOLECC U PE3yJbTaT
paboTbl, 000011aTh MHEHHUSI HECKOIBKHX JIIOJIEH;
® y4YacTBOBaTh B TIPYMIOBBIX (opMax paboTwl (0OCyXaeHHS, OOMEH MHEHUSIMH, MO3TOBBIE
MITYPMBl U JIPYTHUE), BBIMIOJIHATH CBOIO YacTh PabOThl M KOOPAMHUPOBATH CBOU JICHCTBUS C
IpYTMMH 4YJeHAaMH KOMAaHJIbI, OLIEHWBAaTh KAueCTBO CBOETO BKJIaJa B OOLIUI MPOIYKT MO
KpUTEpUsiM, cHOPMYIHPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBU.
Pery/siTUBHBbIE YHUBEpPCAJIbHBIE YUeOHbIE 1eiiCTBHUSA
Camoopranu3anmusi:
® CaMOCTOSITENBHO COCTaBIIATH IUJIaH, alilTOPUTM pEIICHUs 33Ja4yu (WK ero 4acTb), BEIOUPATh
croco® pemeHUusT ¢ y4€TOM HUMEIOUIMXCA PECYpcOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEHICHUI ¢ y4ETOM HOBOM MH(OPMALIUU.
CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTEJLIEKT:
e BJageTh CcHnoco0aMH CaMOIPOBEPKH, CAaMOKOHTPOJS Ipolecca M pe3yibTara pelIeHus
MaTeMaTHYCCKOM 3a1a9mu;
® MPEABHJCTh TPYIHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IPH PEIICHWUW 3a/Ja4l, BHOCHTH
KOPPEKTHBBI B JCITEILHOCTh HA OCHOBE HOBBIX OOCTOSTENIHCTB, HAWICHHBIX OIIHUOOK,
BBISIBJICHHBIX TPYIHOCTEH;
® OICHMBaTh COOTBETCTBUE pe3yNbTaTa AESITEIbHOCTH IOCTABICHHON IE€MH W YCIOBHSIM,
OOBSICHATh TPUYWHBI JOCTMDKCHUS WJIM HEAOCTHIKCHHS IIEJIM, HAaXOJUTh OIIMOKY, /aBaTh
OLIEHKY MTPUOOPETEHHOMY OIIBITY.
MHNPEAMETHBIE PE3YJBTATHBI
K xonIty o0yuenus B 7 kjiacce 00y4aromunics MoayyuT CIeAYIONIINe MTPEAMETHBIC PE3YIbTaThI:
Yucsia 1 BbIYUCTICHUSA
BreimonHsATe, coderas YCTHbIE W TNHCbMEHHBIE TPUEMBI, apudMeTHdecKue JEHCTBUS C
paIMoHaIbHBIMU YHCIIAMHU.
HaxonuTh 3HaueHUs YHCIOBBIX BBIPAXKCHHH, TPUMEHATH Pa3HOOOpPA3HBIE CIIOCOOBI M MPUEMBI

BBIUMCIICHHS 3HAUEHUN APOOHBIX BBIPAXKEHHH, COIepKalUX OOBIKHOBEHHbBIE U IECATUYHBIE IPOOH.



[lepexoauth 0T 01HOM (HOPMBI 3aMTUCH YUCET K APYroi (IpeoOpa3oBhIBAThH AECATUUHYIO IPOOH B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JECATUUHYIO APOOB).

CpaBHMBATB M YHOPSIOUYMBATh pallMOHAJIBHBIC YUCIIA.

OxpyrisTh yucna.

BbINONMHATE NPUKHUIKY WU OLEHKY pe3yibTaTa BBIYMCICHUN, OLEHKY 3HAYEHUH 4YHMCIIOBBIX
BbIpa)XK€HUI. BBINOIHATE AEHCTBUS CO CTENIEHSMHU C HaTypaJIbHbIMU MIOKA3aTENSIMU.

[TpuMeHATh NPU3HAKY JEIUMOCTH, Pa3IoKEHUE Ha MHOXKUTEIN HATYPaJIbHbBIX YHCEIL.

Pemarp npakTUKO-OPUEHTUPOBAHHBIE 33Jaud, CBSI3aHHBIE C OTHOILIEHUEM  BEJIMYMH,
IIPONOPLIMOHAIBHOCTBIO BEJIMYMH, MPOLIEHTAMHU, WHTEPIPETUPOBATh PE3yJIbTAThl PEIICHUs 3a1ad C
y4€TOM OIpaHUYEHUI, CBA3aHHBIX CO CBOMCTBAMHU PacCMATPUBAEMBIX OOBEKTOB.

AsiredOpanyeckue BbIpasKeHMsI

Hcnonp3oBarh anreOpanydecKyrd TEPMUHOJOTHIO M CHUMBOJHKY, NMPHUMEHATh €€ B Ipolecce
OCBOCHHUS y4eOHOTO MaTepuaia.

HaxonuTh 3HaueHust 0yKBEHHBIX BbIPAKEHUM MIPU 33aJJaHHBIX 3HAUEHUSX IEPEMEHHBIX.

BbimonHATe npeoOpa3zoBaHMs LIEJIOr0 BBIPAKEHHS B MHOTOWIEH INPUBEACHUEM MOJO00HBIX
cllaraéMblX, PaCKpbITUEM CKOOOK.

BbINoMHATE YMHOKEHHE OJIHOYJIEHA HA MHOTOYJIEH M MHOTOUYIEHAa Ha MHOTOYIEH, PUMEHSTh
(dbopMyIIbl KBaipaTa CyMMBI U KBajipaTa pa3HOCTH.

Ocy1iecTBIATh pa3ioKeHUe MHOTOWIEHOB Ha MHOXKUTENH C IOMOUIbIO BBIHECEHHS 3a CKOOKH
00IIero MHOKHTEIIS, TPYIIITUPOBKHU CIIaraeMbIX, TPUMEHEHHS (HOPMYJT COKPAIIEHHOTO YMHOXKCHHUS.

[IpumensTh npeoOpa3oBaHUsI MHOTOUWIEHOB JUIsl PELICHUs PA3IUYHbIX 3a/ad U3 MaTeMaTHUKH,
CMEXKHBIX ITPEIMETOB, U3 PEAIbHON IIPAKTUKH.

Vcnonb30BaTh CBOMCTBAa CTENEHEW C HATypalbHBIMU IIOKa3aTeNIIMU Uil NpeoOpazoBaHMs
BBIPA)KCHU.

YpaBHeHus U HePaBEeHCTBA

Pemarts nuHElHBIE ypaBHEHHS C OIHOM IEPEMEHHOM, MPUMEHSS ITPaBUJIa IEPEX0AA OT HCXOHOTO
YPaBHEHUs K paBHOCUIBHOMY eMy. IIpoBepsITh, IBIIIETCS JIM YUCIIO KOPHEM YpPaBHEHHUS.

[IpumensTh rpaduueckre METobl IPH PEIICHUH JTUHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonOuparh mpuMepsl Map YucelN, SBJSIOUIMXCA PELIEHUEM JIMHEHHOTO YpaBHEHHS C JBYMs
MIEPEMEHHBIMH.

CTpouTh B KOOPJAMHATHON IUIOCKOCTH TpadUK JMHEHHOr0 ypaBHEHHUS C ABYMS NEPEMEHHBIMH,
MOJIB3YSICh IPpauKOM, IPUBOIUTH PUMEPHI PELICHUS] YPaBHEHUSI.

Pematsb cuctembl ABYX JTUHEHHBIX YPAaBHEHUH C IByMsI IEPEMEHHBIMU, B TOM YHCIIe TpaduIecKH.

CocTaBisATh U pemaTh JIMHEHHOE YpaBHEHUE WU CUCTEMY JIMHEWHBIX YPAaBHEHHUH IO YCIOBHIO
3aJ1a4M, UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4M I1OJIy4E€HHBIN pe3yibTar.

DyHKUMH



N300pakaTh Ha KOOPIMHATHOM MPSMON TOUYKH, COOTBETCTBYIOIIME 33aJaHHBIM KOOpIMHATaM,
Jy4H, OTPE3KU, UHTEPBaJbl, 3alIUChIBATH YUCIOBBIE IPOMEKYTKH Ha aIreOpanueckoM s3bIKe.

OTmeuaTh B KOOPAMHATHOM IUIOCKOCTH TOYKHU 110 33JaHHBIM KOOpJAMHATaM, CTPOMUTH Ipaduku
nuHEeWHBIX QyHKUuil. CTpouTs rpaduk GyHKmu Yy = |x|.

OnwuceiBaTh ¢ MOMOUIbIO (DYHKIMHA HM3BECTHBIC 3aBHCUMOCTH MEXKIy BEIMYMHAMH: CKOPOCTH,
BpEMsl, PacCTOSIHUE, 1IEHa, KOJINYECTBO, CTOUMOCTb, IPOU3BOAUTEIIBHOCTD, BpeMsl, 00BbEM padoThI.

HaxonuTs 3HaueHune GyHKIMU 110 3HAYEHUIO €€ apryMeHTa.

[Tonumare rpadudeckuii crmoco0 NPEACTABICHUS W aHaIM3a HWHPOPMAIMH, W3BJICKATh H
MHTEPIPETHPOBATH HHPOPMALIUIO U3 TPAPHUKOB PEeaTbHBIX MPOIECCOB U 3aBUCHMOCTEH.

K koHIly 00yuyeHus B 8 kjacce o0yyaroImuiics MOIy4uT CIEAYIOIINE IPEAMETHbIE Pe3yIbTaThl:

Yucia ¥ BBIYHCICHUSA

Hcnons30BaTh Ha4aJIbHBIE IPEICTABICHUS O MHOKECTBE JCMCTBUTEIbHBIX YU CEI 111 CPABHEHMUS,
OKpYIJICHUS U BBIYMCIIEHUH, U300pakaTh AEUCTBUTEIbHBIC YHCIIAa TOUKAMHU Ha KOOPIAUHATHON IPSIMOM.

[IpuMeHsATh MOHATHE ApUPMETUUYECKOTO KBAJPAaTHOTO KOPHS, HAXOAMTh KBAJpaTHbIE KODHHU,
UCHOJb3Ys IPU HEOOXOAMMOCTHU KAJIBKYJISTOP, BBIIOIHATE IPE0Opa30BaHMs BbIPaKEHHH, COAepIKaIX
KBaJpaTHbIE KOPHH, UCIOJIb3Ysl CBOUCTBA KOPHEH.

Hcnonp3o0Bath 3amnucu OOJIBIINX U MAJIBIX YMCE C IOMOUIBIO AECATUYHBIX IpOOEi U cTeneHen
gucia 10.

AsredOpanyeckue BbIpasKeHUsI

[IpuMeHSITh MOHSATUE CTETIEHHU C LENIbIM II0KA3aTeNIeM, BBIIOIHATh IPe0Opa30BaHusl BbIPAXKECHUIH,
COJIep KAIMX CTEIEHU C LEIbIM IT0KA3aTEIEM.

BbINONHATE TOXIECTBEHHBIE MPEOOpPa30BaHMsI PALMOHAIBHBIX BBIPAKEHUIM HAa OCHOBE IPaBUI
JeWcTBUI HaJl MHOTOWIEHAMH U anreOpanyecKuMHU ApoOsMu.

PacknanpiBaTe KBagpaTHBINA TPEXUIEH HA MHOKUTEIH.

[IpumensTs npeoOpa3oBaHUsl BBIPRXKEHUN JUIsl pEICHMs pa3IMYHbIX 3a/ad U3 MaTeMaTHKH,
CMEXKHBIX ITPEIMETOB, U3 PEAIbHON IIPAKTHKH.

YpaBHeHH U HEPABEHCTBA

Pemrate nuHelHbIE, KBaIpaTHbIE YPABHEHUS U PAllMOHAIbHBIC YPABHEHUS, CBOIALIMECS K HHUM,
CUCTEMBI JIBYX YPAaBHEHMI C IBYMsI IEPEMEHHBIMU.

[IpoBOoNTE TpOCTEHIINE HCCIECAOBAHUS YPAaBHEHHMM W CHCTEM YpPAaBHEHHMH, B TOM YHCIIE C
IpUMEHEHHEM TpaduuecKuX NpeACTaBICHUN (yCTaHABIMBAaTh, UMEET JHM ypaBHEHHE WJIHM CHCTEMa
YpaBHEHMH PELIeHHUs, €CIIH UMEET, TO CKOJIBKO, U Ipoyee).

[lepexonuTh OT ciioBecHON (HOPMYIHPOBKU 3a/1aduM K €€ aireOpandyeckoid MOAeNd ¢ MOMOIIbIO
COCTABJICHMS] YPABHEHUS WJIM CUCTEMBI YPABHEHHI, HHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM

3aJ1a4M MOJIy4EHHBIN pe3ynbTar.



[IpuMeHATh CBOICTBAa YMCIOBBIX HEPABEHCTB JUIsI CPABHEHUS, OIICHKH, pEIIaTh JIMHEHHbIE
HEPAaBEHCTBA C OJHOW MEPEMEHHON U UX CHCTEMBbI, AaBaTh rpapUuecKylo WIIIOCTPALUI0O MHOXKECTBA
pelIeHni HepaBeHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUMH

[ToHuMaTh M UCTONB30BaTh (PYHKIMOHAIBHBIE MOHATUS M S3BIK (TEPMUHBI, CHMBOJIMYECKHE
0003HaYEHHUsI), OMpENesITh 3HaYeHHE (PYHKIMHM MO 3HAYCHUIO apryMEHTa, OINpEAeNsiTh CBOWCTBA
¢bysknum 1o e€ rpaduky.

Ctpoutb rpaduky I€MEHTapHBIX (QYHKLIUH BUIA:

y =k/x,y =x2,y =x3,y = x|, y = VX, OrucbIBaTh CBOMACTBA YHCIOBON (QYHKIHH 110 &8 rpaduKy.

K koHI1y 00yueHus B 9 kiacce 00y4aronuiics Moxy4yuT ciaeayroye NpeMeTHbIE Pe3yIbTaThl:

Yuciia 1 BbIYMCICHUS

CpaBHMBATH M YHOPSIIOUYMBATH pAllMOHATIbHBIC M HPPAILIMOHATEHBIC YHCIIA.

Bemonaare apudmerndeckue ACWCTBUS € PANMOHATBHBIMH YHCIAMH, COYETass YCTHBIE H
MUCbMEHHBIEC TPUEMBI, BBITIOJHATH BEIUMCICHUSI C UPPALMOHATBHBIMY YUCIIAMHU.

Haxonuth 3HaueHus cTemneHed C LEJIbIMU TOKa3aTelsIMU U KOpPHEH, BBIYHUCIATH 3HAUYCHUS
YHCIIOBBIX BBIPKEHUI.

OKpyrisiTh JEHCTBUTENBHBIC YHMCIIA, BBIIOJIHITH MPHUKHUAKY PE3YJIbTaTa BBIYHCICHUH, OLEHKY
YHCIIOBBIX BBIPAXKECHUH.

YpaBHeHNsI 1 HEPABEHCTBA

Pemrate nuHeliHbIe W KBaJpaTHbIC ypaBHEHHS, YPAaBHEHHS, CBOJSIIMECS K HUM, MPOCTEHIINE
IpOOHO-paLlOHAJIbHBIE YPABHEHMUS.

Pemate cucremMbl ABYX JMHEHHBIX ypaBHEHHMH C JIByMs INEPEMEHHBIMH M CHCTEMBI JIBYX
YPaBHEHMH, B KOTOPBIX OIHO YPaBHEHHE HE SIBIISETCS IMHEHHBIM.

Pemrate TekcTOBBIE 331a4H aNreOpanyecKM CIIOCOOOM € TIOMOIIBIO COCTABJICHUS YPAaBHEHHUS FITH
CHICTEMBI IBYX YPaBHEHHH C IByMsI IEPEMEHHBIMHU.

[IpoBouTh mpocCTeiIINEe HCCIeIOBaHUS YPAaBHEHUH M CHCTEM YpaBHEHUH, B TOM 4YHCIE C
IPUMEHEHHEM TpaUuuecKuX NpeicTaBiIeHUN (yCTaHABIMBATh, UMEET JM ypaBHEHHE WM CUCTEMa
YpaBHEHHH PEIICHHS, €CITH HMEET, TO CKOJIBKO, U TIpOUee).

Pemrates nuHeiiHbIE HEpaBEHCTBA, KBAJIpaTHBIC HEPABEHCTBA, N300paXkaTh pPelICHHE HEPABEHCTB
Ha YMCJIOBOM IIPSIMOM, 3aIIMChIBATh PEIICHHE C IOMOIIBIO CHMBOJIOB.

Pemrate cucteMbl JTUHEWHBIX HEPAaBEHCTB, CHUCTEMbl HEPABEHCTB, BKIIOYAIOIIUE KBAJApPaTHOE
HEPaBEHCTBO, N300pakaTh pellIeHHE CUCTEMbl HEPABEeHCTB HA YHCIIOBOM MPSMOIA, 3alMChIBATh PEIICHNE
C MIOMOIIIBbIO CUMBOJIOB.

Hcnonp30BaTh HEpaBEHCTBA NIPU PEIICHUHN Pa3IMYHBIX 33]1a4.

DyHKUMH



Pacnio3naBath (pyHKIMHM H3yueHHBIX BHIOB. IlOoKa3bIBaTh CXEMaTHUECKH pAaCIIOJIOKEHUE Ha
KOOPAMHATHOM MJI0CKOCTH TpadukoB GyHKIwi Buga: Y = kX, y =kx + b,y =k/x,y=ax2 +bx+c,y=
x3, Y =X, y = ||, B 3aBuCHMOCTH OT 3HaYCHMI KOIQHUIMCHTOB, ONMUCHIBATH CBOIMCTBA ()YHKIIHIA.

Ctpouthb 1 n300pakaTh CXeMaTU4YEeCKU IrpaduKu KBaAPAaTHUHBIX (YHKLUH, ONICHIBATh CBOMCTBA
KBaJPaTUYHBIX QYHKLIUH 110 UX rpadukam.

Pacnio3naBate KkBajpaTUyHyr0 (QYHKIHUIO 1O (Qopmyse, NPUBOAUTH MPUMEPHl KBaJAPATUUHBIX
GbyHKIUH U3 peanbHON KU3HU, PUIUKU, TEOMETPUU.

Yuci0BbIe MOCAEI0BATEIbHOCTH U NPOrPeccHu

Pacnio3naBath apupMeTHYECKyl0 M TEOMETPHUYECKYIO0 IPOTPECCHH IpH pasHbIX crocobax
3a/laHusl.

BoInonHATs BBIYMCICHUS C HCHOJb30BaHUEM (GOpMyNl N-TO WieHa apuPMETHUeCKOH U
Tr€OMETPUYECKON ITPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh YIEHBI MOCIEIOBATEIFHOCTA TOYKAMH Ha KOOPIUHATHOM TIOCKOCTH.

Pemarp 3amaun, cBsI3aHHBIE C YHMCIOBBIMU IOCIEIOBATEILHOCTSIMH, B TOM YHCIE 3aJa4d U3
peasbHOM JKU3HHM (C UCTIONIB30BAHUEM KAIbKYIATOPA, HUPPOBBIX TEXHOJIOTUN).

TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
KosmmyecTBo yacoB DJIeKTPOHHbIE
HauMmeHoBaHue
Ne Kontpoanr Ilpakruuec (uupposbie)
pasaesioB H TeM
n/n Bcero HBIE KHue 06pa3OBaTe.]11)HBIe
NMPOrpamMmbl
padoThI padoThI pecypcbl
1 HncnanBeIYUCICHHUSL. o5 2 3 https://resh.edu.ru/subject
PannonannHBIEUHCIIA /16/7/
2 ANreOpauteckueBbIpaK | 2 3 https://resh.edu.ru/subject
CHUA [16/7/
3 YpaBHeHHUs 20 5 3 https://resh.edu.ru/subject
HWHEpaBEHCTBA 116/7/
4 KoopauHaTeirpaguku. | o4 2 3 https://resh.edu.ru/subject
OyHKIMU [16/7/
[ToBTOpenueno TeMe https://resh.edu.ru/subject
5 «YpaBHEHUS i g 2 1 116/7/
HEPaBEHCTBAY,
«DYyHKIMU»
OBIIEE KOJIMYECTBO 102 10 13
YACOB I10 I[TPOIT'PAMME

TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

‘ KoaunuyecTBO 4acoB
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Ne ' HammeHoBaHMe pa3iesioB U

Kontpoas IlpakTn

JaekTpoHHbIe (HU(POBHIE)

n/m  TeM NporpaMMbl Bcero  Hble Yyeckne  o0pa3oBaTesbHbIE PeCypcChl
padoThbI padoThI

1 Upicra " BHIMHCICHHA. | | 1 ) https://resh.edu.ru/subject/16/8/
KBagparusiekopHU

2 Yucnau BbruucieHus.CTeneHb 7 1 2 https://resh.edu.ru/subject/16/8/
CLEJIBIMIIOKA3aTEIEM

3 Asre6panteckneBbIpaKEHIS. 0 0 https://resh.edu.ru/subject/16/8/
KBagparHbIUTpEXUIEH

4 ANreOpanueCcKUCBEIDAKEHIL. | {5 1 5 https://resh.edu.ru/subject/16/8/
Anrebpanueckasipoob

5 VpaBHEHHs U HEPABEHCTBA. 15 1 5 https://resh.edu.ru/subject/16/8/
KBagparusleypaBHeHUS

6 VYpasHeHus MHEPABCHCTBA. 13 1 2 https://resh.edu.ru/subject/16/8/
CucreMblypaBHEHHM

7 YpaBHCHNs MHCPABEHCTBA. 12 1 ) https://resh.edu.ru/subject/16/8/
HepasencrBa

8 ®Oyukimn. OCHOBHBIC 5 0 2 https://resh.edu.ru/subject/16/8/
MOHSATHUS

9 ®Oynkiuu. Ynciaoseie 9 1 1 https://resh.edu.ru/subject/16/8/
byHKIIUN
[ToBTOpeHueno TEMe https://resh.edu.ru/subject/16/8/

10 «VYpaBuenus u HepaBeHCTBa», 6 2 0
«DYHKIIMN»

OBIIEE KOJIMYECTBO YACOB 102 9 15

I10 ITPOI'PAMME

TEMATHYECKOE IINTAHUPOBAHUE
9 KUIACC

KoaunuecTBo 4acoB

Ne  HammeHoBaHuWe pasfenoB H ileKTpoHHbIe  (uudpoBbIe)
Kontpo @ IIpaxkTnuec
n/m | TeM NporpamMmsl Bcero o0pa3oBaTe/bHbIE Pecypchl
JIbHbIE KHe
padorsl  padoTHI
q :
venan https://resh.edu.ru/subject/16/9/
1 Bpuncnenus. 9 1 2
JlelicTBUTENBHBICUKCIIA
YpaBHeHust
MHEPaBEHCTBA. https://resh.edu.ru/subject/16/9/
2 YpaBHeHHs 16 1 2 B |
COJHOH
MepEMEHHOMN
YpaBHeHust
3 ~ MHCPAaBCHCTBA. 16 1 5 https://resh.edu.ru/subject/16/9/
Cucremsl
ypaBHEHUH
4 YpaBHeHUS 20 1 2 https://resh.edu.ru/subject/16/9/
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nHepaBeHcTBa.HepaBeHcTBa

5 OyHKIHN 18 1 5 https://resh.edu.ru/subject/16/9/

6 YHCII0BBIEIOCIEI0BATEIIEHOCT 15 1 5 https://resh.edu.ru/subject/16/9/
u

7 IoBropennue,0000meHne,cucT g 3 5 https://resh.edu.ru/subject/16/9/
eMaTI/ISaI_II/ISISHaHI/Iﬁ

OBILIEE KOJIMYECTBO YACOB 102 9 14

I10 ITPOI'PAMME

PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPUS».
7 - 9KJIACCBI

HOACHUTEJBHASA 3AIINCKA

['eomeTpust Kak OJJMH U3 OCHOBHBIX Pa3J/IeiOB IIKOJILHOW MaTeMaTHKH, HMCIOLIHI CBOCH LIENIbIO
00eCIeYnTh W3y4YEeHUE CBOWCTB M pa3MepoB (pUTyp, MX OTHOUICHHH M B3aUMHOE PACIIOIIOXKEHUE,
ONUpPAETCsl Ha JIOTHYECKYIO, JOKA3aTelbHYIO JMHUIO. LIeHHOCTh WM3ydeHHs reOMETpUU Ha YPOBHE
OCHOBHOTO 00mero o0Opa3oBaHUS 3aKIIOYACTCs B TOM, YTO OOYYAIOMIMKCS YYHUTCS TNPOBOAUTH
JI0Ka3aTeIbHbIC PACCYXKICHUS, CTPOUTHh JIOTHYECKHE YMO3AKIIOYCHUsS, JIOKA3bIBaTh HCTUHHBIC
YTBEPXKJICHHUS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJIUTH PACCYXkICHUS «OT MPOTHBHOTOY,
OTJIMYATh CBOMCTBA OT MPU3HAKOB, (POPMYIIMpOBATH OOpPATHBIEC YTBEPIKICHHUS.

BTOpOfI HCJIBIO HM3YUCHUA TCOMCTPHUM ABJIACTCA HCIIOJIB30BAHHC €€ Kak HHCTPYMCHTaA IIpH
peIICHHH KaK MaTeMaTHYECKUX, TaK W MPAKTUYCCKHX 3ajad, BCTPEYAIOUIMXCS B PEabHOW KH3HH.
OOyuaronuiics JOHKEH HAyYUThCs ONPEAETUTh TeOMETPUUYECKYI0 (PUTypy, OMHMCaTh CIIOBaMM JTaHHBIN
4epTéX WIM PHUCYHOK, HAWTH IUIOMIAJb 3€MEJIbHOTO yYacTKa, pPaccyuTaTb HEOOXOIUMYIO JUTMHY
OTTOBOJIOKOHHOTO KaOeJsi Wik TpeOyeMble pa3Mephl rapaxka JJisi aBTOMOOWISI. DTOMY COOTBETCTBYET
BTOpasi, BBIUMCINTENIbHAS JIMHUS B H3y4eHUU reoMeTpuu. [Ipm pemeHuM 3anad MPaKTUYECKOTrO
XapakTepa 00yJaroLuifics yYuTcs CTPOUTh MaTeMaTHUECKUE MOJIENN PEaIbHbIX )KU3HEHHBIX CUTYAIHH,
IMPOBOAWTL BBIYUCIICHUSA U OLICHUBATL aICKBATHOCTD IMOJIYUCHHOI'O PE3yJibTaTa.

Kpaiine BaxkHO mOTYEPKHUBATH CBA3M TE€OMETPUU C JAPYTUMHU Y4YEOHBIMH IIpeIMEeTaMu,
MOTHUBHPOBATh HCIIOJIb30BaTh OIpPEACIICHUs] T€OMETPUUYECKHX (DUTYp M MOHATHUH, AEMOHCTPUPOBATH
NPUMEHEHHE MOJYUYEHHbIX YMEHHUI B (U3UKE M TEXHHUKE. DTU CBS3U Haubojee SpKO BUIHBI B TEMax
«BexTopby, « TpuroHoMeTpruveckre COOTHOMEHHs», «Meton koopauHat» U «Teopema [Tnudaropar.

VYueOublii Kypc «l'eoMeTpus»» BKIIOUYAET CIEAYIONIHE OCHOBHBIC pa3leNIbl COMEPIKAHMS:
«['eomerpuueckue GUrypsl U UX CBOWCTBay, «l3MepeHne reoMeTpuuecKux BEIWYMHY», «[lekapToBbI
KOOP/AMHATHI Ha TUIOCKOCTHY, «BeKTOpbI», «BIXKEHHS IIIOCKOCTHY, «IIpeobpazoBanus mo1o0us».

Mecrto yuyedHoro npeamera «I'eomeTpusi» B y4eOHOM IIaHe


https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/

Ha uzyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 vaca: B 7 kiacce — 68 yacos (2 yaca
B HEJENI0), B 8 Kitacce — 68 yacoB (2 yaca B He/IeN0), B 9 kiacce — 68 "acoB (2 yaca B HEJIEINIO).

COILEPKAHUE OBYYEHMUSA

7 KJIACC

Hauvanbubie nonsAtHs reomerpuu. Touka, mpsMas, OTPE30K, Jyd. YTrod. Buael yrios.
Beprukansable u cMexHble yribl. buccekrpuca yrna. Jlomanas, MHoroyroiasHuk. [lapamiensHocTs 1
MEePIEHIUKYISIPHOCTD MPSMBIX.

Cummerpuunbie ¢purypsl. OCHOBHBIE CBOWCTBA OCEBOW cuMMeTpuH. [IpuMepsl CUMMETpHH B
OKPY’KaroIlleM MUpE.

OCHOBHBIE ITOCTPOEHHUs C MOMOIIBIK LHUPKYJIsA M JHHEWKU. TpeyronbHuK. Beicora, menuana,
OucceKkTpuca, UX CBOMCTBA.

PaBHOOEIpeHHBIN M pABHOCTOPOHHUI TpeyroyibHUKU. HepaBeHCTBO TpeyronbHUKa.

CpoiicTBa M PU3HAKK paBHOOEPEHHOTO TpeyroyibHUKa. [Ipu3Haky paBeHCTBa TPEYTOJIbHUKOB.

CBoiicTBa U NpHU3HAKKU NapajUieibHbIX OpsMbIX. CymMma yIiloB TpeyrojbHUKa. BHelHUe yrisl
TpPEYroJIbHUKA.

[IpsimoyronbHblil  TpeyroabHUK. CBONCTBO MeAMaHbl MPSIMOYTOJBHOIO  TpPEYToOJIbHUKA,
IIPOBEAEHHON K rUnoTeHy3e. [Ipusnaku paBeHCTBa IPSIMOYTOJIBHBIX TPEYTOJAbHUKOB. IIpsiMOyronbHbII
TPEYroJbHUK € yriom B 30°.

HepaBeHcTBa B reoMeTpuu: HEPAaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAaHOM,
TeopeMa o 0OJIbIIEM yTiie U 0oJIbLICH cTOpoHE TpeyrojabHuKa. [leprnenuKynsp 1 HakJIOHHas.

I'eomeTprueckoe MecTo Touek. buccekrpuca yria u cepeilMHHBIN NEPIEHANKYIISP K OTPE3KY Kak
reOMETPUUYECKNE MECTA TOYEK.

OKpy’KHOCTB M KpYT, XOpJla U IUaMeTP, UX CBOMCTBA. B3auMHOE pacrnoiokeHue OKpyKHOCTH U
npsimoid. KacarenbHast u cekymas K OKpy>XKHOCTH. OKpy»XHOCTb, BIMCaHHas B yroi. BrnucanHas u
OIMCaHHasl OKPYKHOCTHU TPEYroJIbHUKA.

8 KVIACC

UYereipéxyronbHuku. IlapamienorpamMM, ero Impu3HakKM MW CBOWCTBA. YacTHelE Cily4dau
napajuieJiorpaMMoB  (TIPSIMOYTOJIBHUK, pOMO, KBaApar), WX TMPU3HAKK M CBOWCTBa. Tpamernusi,
paBHOOOKas Tparenus, e€ CBOMCTBa U npu3Haku. [IpsimoyronbHas Tpanenus.

Meron ynBoeHnuss Menuasbl. lleHTpanbHas cumMmerpus. Teopema @Paneca W Teopema O
IIPONOPLIMOHANIBHBIX OTpE3KaXx.

CpenHue TMHMM TPEeyrojabHUKA U Tpanenuu. LleHTp Macc TpeyroyibHuKa.

[TogoOue TtpeyronpbHUKOB, Kod(pdunueHt moxodus. I[lpu3Haku 1TOMOOMS TPEYTOJIHHUKOB.
[Ipumenenue mogo6ust P pelIeHUH MPAKTUUYECKHUX 3a/1au.

CpoiictBa 1uromaaeir reomerpuueckux ¢uryp. Dopmynsl s IUIOMAAM TpPEyrojbHUKA,

napaiuesnorpaMma, pom6a u tpaneruu. OTHOIIEHHE TUIOIAAeH MOJOOHBIX QUTYD.



Brruncnenue mioniaaeii TpeyroJibHUKOB M MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema I[Tudaropa. [Ipumenenne reopems [Iudaropa npu perneHny TPaKTUYECKUX 3a/1a4.

CuHyCc, KOCHHYC, TaHIE€HC OCTPOrO YyIJla MpsIMOYTOJBHOIO TpeyroibHuka. (OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAeCTBO. Tpuronomerpudeckue Gpyuakuuu yrios B 30, 45 u 60°.

BrnucanHble ¥ LIEHTpasbHBIE YIVIbI, YTOJ MEKIY KacaTeJIbHOW U XOPAOU. YTIIbl MEXAY XOpJaMHU
U CceKkymuMH. BrucaHHble W OINUCaHHBIE YETBHIPEXYTOJbHUKH. B3anMHOe pacmoiioskeHue IByX
okpyxHoctell. Kacanue okpyxHocreil. O01ue kacarenbHbIe K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, tanreic yriao oT 0 go 180°. OCHOBHOE TPUIOHOMETPUYECKOE TOKIECTBO.
DopMyJIIbl IPUBEACHHUS.

Pemenue tpeyronpbHukoB. TeopemMa KOCHHYCOB M TeOpeMa CHHYCOB. PellieHue mpakThyeckux
3aJ1a4 ¢ UCII0JIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue momxodusi. [1og00me COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 THpoU3BENEHUH OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHUM OTPE3KOB CEKYIIHUX,
TeopeMa O KBaJipaTe KacaTeIbHOM.

BexTop, 1mHa (MOyJib) BEKTOpa, COHANPaBICHHbIE BEKTOPHI, IPOTUBOIOJIOKHO HAIPABICHHbIE
BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpallMU HaJl BeKTopamu. Paznokenue
BEKTOpa IO JBYM HEKOJUIMHEapHbIM BekTopaM. KoopauHatel BekTopa. CKalsipHOE MPOU3BEACHUE
BEKTOPOB, MPUMEHEHHUE AJIsl HAX0XKJICHUs JJIMH U YTJIOB.

JlexkapToBbl KOOPJIMHATHl HA IUIOCKOCTU. YPAaBHEHMs MPSAMOM U OKPYKHOCTH B KOOpAMHATAX,
nepeceyeHre OKpy>KHOCTEN U NpsIMbIX. MeTo1 KOOPAUHAT U €ro IPUMEHEHHE.

IIpaBuiibHBIE MHOTOYroJIbHUKH. JlMHA OKpy>KHOCTH. ['pamycHas M paguaHHas Mepa yria,
BBIYHCIIEHUE JUIMH IyT OKpykHOcTel. [Inomans kpyra, cekropa, CErMeHTa.

JIBUKEHUsI TJIOCKOCTH W BHYTPEHHHE CUMMETpUM (UTyp (3JI€MEHTapHbIE IpEACTaBICHUS).

[TapannensHbli iepenoc. [1oBopoT.

IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS IPOI'PAMMBbI YYEBHOI'O KYPCA
«CEOMETPUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA
JIMUHOCTHBIE PE3YJIbTATHI
JInyHOCTHBIE pe3yJbTaTbl OCBOGHMsSI IporpaMMmbl ydeOHoro kypca «['eomerpus»
XapaKTEPU3yIOTCs:
1) naTpuoTHYecKoe BOCIMTAHME:
MIPOSIBJIEHUEM HHTEpeca K NPOLUIOMY M HACTOAIIEMY POCCUHCKOM MAaTeMaTHKH, IEHHOCTHBIM
OTHOIIEHUEM K JOCTH)KEHUSM POCCUHUCKUX MATEMaTUKOB U POCCUHUCKOM MAaTeMaTHYECKOM MIKOJIbI, K
HCIOJIb30BAaHUIO ATUX JOCTHKEHHUI B IPYTHX HayKax M MPUKIAJAHBIX chepax;

2) rpaIaHCKoOe H JyXOBHO-HPABCTBEHHOE BOCIIUTaHHUE:



TOTOBHOCTBIO K BBIIIOJHEHUIO OOS3aHHOCTEH TpakJaHWMHA M pealu3allid €ero Ipas,
MPE/ICTaBJICHUEM O MAaTeMaTUYeCKUX OCHOBaX (YHKIMOHMPOBAHHS PA3TUYHBIX CTPYKTYp, SBICHUM,
MPOIIeAYyp TPaKIAaHCKOTO OOIecTBa (HAmpuUMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXICHHUIO
THYECKUX MPOOJIEM, CBA3AHHBIX C NMPAKTHUYECKUM NPUMEHEHUEM JIOCTHIKCHUN HayKd, OCO3HAHHEM
B2XHOCTH MOPAJIbHO-3THYECKUX MPUHIIUIIOB B IEATEIFHOCTH YYEHOTO;

3) Tpy10BO€E BOCIIUTAHME:

YCTAaHOBKOM Ha aKTUBHOE Yy4yacTHEe B PELICHUU MPAKTHUYECKUX 3aJa4 MaTeMaTH4YeCKOU
HaNpaBJICHHOCTH, OCO3HAHHEM Ba)KHOCTH MaTeMaTHYECKOr0 00pa30BaHMs Ha MPOTSHKEHUH BCEH JKU3HU
ISl YCIEITHON MPOo(heCCHOHATBHON IEeSTEIFHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHH, OCO3HAHHBIM
BBIOOPOM U MOCTPOEHUEM MHIMBUYaTbHOU TPACKTOPUH 00pa30BaHuUs U )KU3HEHHBIX [UIAHOB C YYETOM
JUYHBIX HHTEPECOB U O0IIECTBEHHBIX TOTPEOHOCTEIH;

4) 3cTeTYECKOE BOCIIUTAHUE:

CIOCOOHOCTBIO K AMOIIMOHAIEHOMY M 3CTETUYECKOMY BOCIIPUSATHIO MAaTEMaTHUYECKUX OOBEKTOB,
3aJ1a4, pelIeHul, pacCyKACHUM, yMEHHIO BIIETh MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHHUS:

OpHEHTAIME! B ACATEIHHOCTH Ha COBPEMEHHYIO CUCTEMY HayYHBIX IPEICTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BHUTHUS YEJIOBEKA, IPUPOABI M OOIIECTBA, MTOHUMAaHHEM MATeMaTHYEeCKON HAayKu
Kak cdepbl YeloBeUYeCKOW esATENbHOCTH, OSTamoB €€ pa3BUTHS M 3HAYMMOCTH JJIsi Pa3BUTHUS
LMBUJIM3AIUU, OBJIAJEHUEM S3BIKOM MAaTEMAaTUKH W MaTeMaTH4YeCKOW KyJIbTypoill Kak CpeAcTBOM
MO3HAHUS MHPA, OBJIAJICHUEM MPOCTEHIINMI HaBBIKAMH MCCIIE0BATEIBCKON ACATEIBHOCTH;

6) ¢usnyeckoe BocnuTaHMe, (POPMUPOBAHUE KYJIbTYPbI 3A0POBbS M IMOLHMOHAJIBHOIO
Os1aromosty4ms:

TOTOBHOCTBIO MPHUMEHSATh MaTeMaTHYeCKUe 3HaHHWS B HMHTEpecax CBOETO 37I0POBbs, BEIEHHS
310pOBOro oOpa3a >KM3HHM (340pOBO€ NUTaHHWE, COAJIAHCUPOBAHHBIM pEXUM 3aHATUH U OTIbIXA,
perynsipHas pu3nueckas akTUBHOCTB), C(hOPMHPOBAHHOCTBIO HaBbIKA pe(IieKCUH, TPU3HAHUEM CBOETO
IIpaBa Ha OIIMOKY M TaKOr'o K€ MpaBa JIPyroro 4yeioBeKa;

7) 3K010THYECKOE BOCTINTAHHE:

OpHEHTaIeld Ha TPUMEHEHHWE MaTeMaTHYeCKUX 3HaHUM I pelieHust 3agad B OOJacTH
COXPAaHHOCTH OKPY KAOIIEH Cpe/Ibl, INTAHMPOBAHUS TIOCTYITKOB M OIICHKH UX BO3MOYKHBIX ITOCIIEICTBUI
JUIS OKpY’Karolllel cpefbl, OCO3HAaHHEM TJI00aJIbHOr0 XapaKTepa 3KOJOTHYECKUX MpoOieM U MyTel Ux
peleHus;

8) ananTanus K M3MEHAIOIUMCS YCJIOBUIM COLMATBHONM M IPUPOIHOI cpeabl:

TOTOBHOCTBIO K JIEHCTBHSM B YCIOBHSAX HEONPEICIEHHOCTH, TOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPaKTUIECKYIO AATEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Y IPYTUX JIO/ICH,

l'IpI/IO6peTaTB B COBMECTHOM JIesITeIbHOCTH HOBBIE 3HAHUW, HABBIKM U KOMIICTCHIUU W3 OIbITA JPYTUX;



HEOO0XOUMOCTBIO B (OPMHUPOBAHUU HOBBIX 3HAHUM, B TOM uucCie (OPMYIMPOBATH HJIEH,
MOHATUS, TUIIOTE3bl 00 00BEKTAX U SIBIICHUSX, B TOM YHUCIIE paHEE HEU3BECTHBIX, OCO3HABATh A€(PULIUTHI
COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBHIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMATH CTPECCOBYIO CHTYAIlUIO KaK
BBI30B, TPEOYIOMNI KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMBIE PEIICHUS U IEHCTBHSI, (OPMYITHPOBATH
U OLIEHUBATh PUCKHU U MOCIEACTBUS, (OPMUPOBATH OIBIT.

METAIIPEJMETHBIE PE3YJIbTATBI
Ilo3HaBaTe/bHBIE YHHBePCAJIbHbIE YUeOHbIe 1eliCTBUS
ba3oBble JlornYecKue AeiCTBUA:

® BBIIBIIATH U XapaKTEPU30BATh CYIIECTBEHHbIC IPU3HAKU MAaTEMATHYECKUX OOBEKTOB, IIOHATHH,
OTHOWICHUNA MEXIYy MOHATHAMH, (OPMYIMPOBATH OIpPEICICHHs IMOHATUH, YCTaHABIMBAThH
CYLIECTBEHHBIH MTPU3HAK KJIacCU(UKALMU, OCHOBAHHUS JIIs1 0000IIEHUS U CPAaBHEHUS, KPUTEPUHU
IIPOBOJMMOIO aHAJIN3a;

® BOCIPHUHHMMATH, (OPMYJIHPOBATH M TPEOOPa30OBBIBATH CYXKACHUS: YTBEPAWUTENBHBIE U
OTpHULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

® BBIIBISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TPOTHUBOpEYHsi B (hakTax,
JaHHBIX, HAOJIONEHUSAX U YTBEPKACHMSX, MpeularaTb KPUTEPUM JUIsl  BbISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIA;

e JeNaTh BBIBOJABI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKHM, JEAYKTUBHBIX W WHIYKTUBHBIX
YMO3aKIOYEHUH, yMO3aKIIOUEHNUH 110 aHAJIOTHH;

e pa3duparh J0OKa3aTe]bCTBA MAaTEMAaTUYECKMX YTBEPXKACHUH (IpsiMble U OT HPOTHBHOIO),
MPOBOAUTH  CaMOCTOSITEIbHO HECIIOKHBIE JIOKA3aTeJbCTBA MaTeMaTU4yecKuX (akToB,
BBICTPaMBaTh apryMEHTAllUI0, TPHUBOJAUTH MPUMEPHl W KOHTPHIPUMEPBI, OOOCHOBBHIBATH
COOCTBEHHBIE PACCYKACHUS;

e BbIOMpaATh crioco0 pemieHus yuyeOHOH 3ajauu (CpaBHUBATh HECKOJBKO BapUAHTOB PEIICHUS,
BbIOMpaTh HanOoJiee MOAXOAIINN ¢ YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3zoBble uccienoBarebckue 1eCTBUS:

® UCMOJb30BaTh BOMPOCHI KaK MCCIIENOBATENIbCKUNA HWHCTPYMEHT IO3HaHUA, (HOpMYIHPOBAThH
BOIPOCHI, PUKCUPYIOLIHE IPOTUBOPEUHE, TPOOIEMY, CAMOCTOATEIBHO YCTaHABINBATh HCKOMOE
U JJaHHO€, (OPMUPOBAThH TUIIOTE3Y, APTYMEHTHPOBAThH CBOIO MO3UIINIO, MHEHUE;

® TIPOBOJUTH [0 CAMOCTOATEIBHO COCTABICHHOMY IUIaHY HECIIOKHBIN KCIIEPUMEHT, HEOOIbIIIOE
UCCIIEIOBAaHHE IO YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4YecKoro OoObeKTa, 3aBUCHUMOCTEH
00BEKTOB MEXKIY COOOM;

® CaMOCTOSITENbHO (POPMYIUpPOBAaTH OOOOIIEHHUS] M BBIBOJBI MO pe3yjbTaTaM MPOBEAEHHOIO
HaOJI0/IeHNUs], UCCIIeI0BAaHUS, OLIEHUBATh JOCTOBEPHOCTh IOJyUYEHHBIX PE3yJIbTaTOB, BHIBOJOB

H 0000IIeHNH;



IMPOTHO3UPOBATH BO3MOKHOC PAa3BUTUC NPOLECCCA, 4 TAKIKC BBIABUIaTh NPCAIIOJIOXKCHUA O €TO

Pa3BUTHU B HOBLIX YCJIOBUSAX.

Pab6ora ¢ undopmanmueii:

BBISIBJISITH HEJOCTATOYHOCTh M HM30BITOUHOCTh WH(GOpPMALMU, JAHHBIX, HEOOXOIUMBIX JUJIS
pellIeHus 3a/1auH;

BBIOMpaATh, AaHANU3UPOBATH, CUCTEMATU3UPOBATH U HUHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3IMYHbIX BUJOB U (POPM MpeICTaBICHHUS;

BbIOMpaTh (GopMy IMpeAcTaBieHHs HHQOpPMAIMM W HWLIIOCTPUPOBATH pEIIaeMble 3aJayu
CXeMaMHu, AMarpaMMaMiy, HHOU rpaduKoi U UX KOMOMHALIUAMU;

OLICHUBAaTh HAAEKHOCTh HHMOpPMALMU TO KPUTEPUSM, MPEAJIOKEHHBIM YUUTEIEM WIH

c(hOpMyJIMPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIbHBIC y‘leﬁﬂble JeCTBUA:

BOCIIPUHUMATH U (POPMYJTHUPOBATH CY)KJICHHS B COOTBETCTBHH C YCIOBUSIMH M IIEISIMH OOIICHHS,
SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U NMHUCHbMEHHBIX TCKCTaX,
JaBaTh MOSICHEHHMSI 10 X0y PEIICHHUS 3a7a4i, KOMMEHTHPOBATH MTOJyUYCHHBIN pe3yJIbTarT;

B X0l OOCYXIEHHs 3a/JaBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMOH TEMbI, MPOOIEMBI,
pelaeMoi 3a/1aun, BHICKA3bIBaTh WCH, HAIlCJICHHBIC HA MOMCK PEIICHHUs, COMOCTABISATh CBOM
CY)KICHHUS C CYKICHUSAMH JPYTUX YYaCTHHKOB IHAIOra, 0OHApYKUBATh Pa3Invue U CXOJCTBO
MO3HIIUIA, B KOPPEKTHOU hopMe POPMYTHPOBATH PA3HOTIACHS, CBOU BO3PAKCHUS;
MPEACTaBIATh PE3yJbTaThl PEHICHHUS 3aJa4yd, SKCIIEPUMEHTa, HCCIICOBAHUA, MPOCKTa,
CaMOCTOSITEJILHO BBIOMpaTh (opMaT BBICTYIUICHHS C Yy4€TOM 3a1ad [PE3CHTAlUH U
0COOEHHOCTEN ayAUTOPUH;

MOHUMAaTh W HCIOJB30BATh IMPEHMYIINECTBA KOMAHIHOW W WHIMBHIYadbHOH pabOTHI TpU
peliieHrH yueOHbIX MaTeMaTHUECKUX 3a/1ad;

MIPUHUMATB 11€7Th COBMECTHOM JIESITEIIbHOCTH, IITAHUPOBATH OPTaHU3AIIUI0 COBMECTHON paboThI,
pacrpenenaTh BUABI pabOT, J0roBapuBaThCs, OOCYXJaTh TMPOLECC W PE3yibTaT paboThl,
0000111aTh MHEHHUA HECKOJIBKHUX JIIOIEH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboThl (0OCYXICHHS, OOMEH MHEHHSIMH, MO3TOBBIC
IITYPMbI U JPYTHE), BBHINOJIHITH CBOK YacTh pabOThl MU KOOPJMHHPOBATH CBOM JCHCTBUS C
JIPYTUMH 4YICHAMH KOMAaHJIbl, OIIEHWBATh KAa4eCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT TIO

KpUTEpUSIM, cHOPMYIUPOBAHHBIM YYACTHUKAMU B3aUMOJIEHCTBUS.

PerynsiTuBHbIC yHUBEpCAJIbHbIC y4eOHbIE 1eiiCTBUSA

Camoopranu3anmus:

CaMOCTOSITENTFHO COCTAaBIJIAThH IUIAH, aITOPUTM PEUICHUs 3a1ayd (MM ero 4acTh), BHIOMpAThH
croco0 pemieHuss ¢ Y4€TOM HMEIOIINXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,

apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPHUAHTHI PEHICHUH ¢ y4ETOM HOBOM MH(OPMALIUU.



CaMOKOHTPOJIb, SJMOIHOHAJILHBII HHTEIEKT:
e BIaJeTh CHoco0aMH CaMOIIPOBEPKH, CAMOKOHTPOJSI Mpolecca M pe3yibTaTa peLIeHHs
MaTeMaTHYEeCKOH 3a/1auHu;
® IIpeABUAETH TPYIHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH IIpU PEIICHWU 3aJa4d, BHOCHUTH
KOPPEKTHBBl B JEATEIbHOCTb HAa OCHOBE HOBBIX OOCTOSITEIBbCTB, HailIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;
® OICHUBaThb COOTBETCTBUE pe3yJbTaTa JAEATEIbHOCTU IIOCTABJIEHHOM 1€ U YCJIOBUSM,
OOBSICHATH IPUUYHMHBI TOCTUKEHUS UM HEJOCTHXKEHUS 1eJIU, HAXOJUTh OIINOKY, JaBaTh OLIEHKY
PUOOPETEHHOMY OTIBITY.
INPEAMETHBIE PE3YJIbTATbBI

K koHIly 00yuyeHus B 7 kjacce 00y4yaroIuics MOIy4UT CIEAYIOIINE IPeAMETHbIE Pe3yIbTaThl:

Pacrnio3HaBaTh M3y4eHHBbIE reOMETpUYECKUe (QUIyphl, ONPEAEIATh UX B3aUMHOE PacloIoKeHue,
n300pakaTh TeOMETPHUECKUE (PUTYPBI, BBIITOIHATH YEPTEKH MO YCIOBHUIO 3a1a4d. MI3MepsATh THHEHHbIE
U YTJIOBbIE BEIMYMHBIL. PemiaTes 3ajaun Ha BBIYUCIICHNE JJIMH OTPE3KOB U BEIMYUH YIJIOB.

Jlenatb rpyOyIo OLIEHKY JMHEHHBIX U YTJIOBBIX BEJIMUYMH IPEIMETOB B peaibHON XKHU3HH, pa3MEpPOB
IPUPOJHBIX 00BEKTOB. Pa3nnyare pa3mMepsl 3TUX 00BEKTOB IO MOPSAKY BEJINYUHBI.

CTpouTh 4epTeKU K FT€OMETPUUECKHUM 3a/ladam.

[Tonp30BaTbes MpU3HAKAMHU PABEHCTBA TPEYTOJILHUKOB, MCIOJIb30BaTh NMPHU3HAKU M CBOMCTBA
PaBHOOEIPEHHBIX TPEYTOJIbHUKOB IPH PEILICHUH 3ajiay.

IIpoBOAUTD JIOTUYECKUE PACCYKACHUS C UCIIOJIB30BAHUEM I€OMETPUUECKUX TEOPEM.

[Tonb30BaTbcs MpU3HAKAMU PaBEHCTBA IPSIMOYTOJIBHBIX TPEYTOJbHUKOB, CBOWCTBOM MEIHUAHBI,
MIPOBEAEHHON K TUIIOTEHY3€ MPSMOYTOJBbHOIO TPEYTOJbHUKA, B PEICHUN T€OMETPUUECKUX 3ajau.

OmnpenensaTs NapauieIbHOCTh MPSAMBIX C TIOMOIIBIO YIJIOB, KOTOPbIE 00pa3yeT ¢ HUMHU CEeKyIasl.
Onpenensars napaieabHOCTh MPSMBIX C TOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK OJIHOM NMPSAMOU 110
TOYEK APYrou MpsSMOM.

Pemats 3a1aun Ha kieTyaroit Oymare.

[TpoBOIUTH BBIYMCICHUS U HAXOAUTh YUCIOBbIE M OyKBEHHBIE 3HAUEHUS YTIIOB B FTEOMETPUUECKUX
33/la4ax C HCIOJIb30BAHUEM CYMMBI YIJIOB TPEYrOJIbHHUKOB W MHOTOYTOJBHHUKOB, CBOMCTB YTJIOB,
o0pa30BaHHBIX MpPU MEPECEUCHUM JBYX MapalieNbHBIX NPSAMBIX cekylle. PemaTs mpaktuueckue
3aJ1auM Ha HaX0K/IEHUE YTJIOB.

Brnaners moHsATHEM TeOMETPUYECKOIO MecTa TOYeK. YMETh ONpeAessaTh OMCCEKTPHCY YIia H
CEpEINHHBIN NEPIIEHIUKYIIAP K OTPE3KY KaK T€OMETPUUYECKHE MECTA TOYEK.

@opMyIUpOBaTh ONPENEIECHUs OKPYKHOCTM M Kpyra, XOpAbl M JHaMETpa OKPY>KHOCTH,

MOJIb30BaTHCSI UX CBOMCTBAMU. Y METh IPUMEHSThH 3TH CBOMCTBA MPU PEUICHUH 3a]1a4.



Biianers NoHATHEM OIMCAHHOM OKOJIO TPEYTOJIBHUKA OKPYKHOCTH, YMETh HAXOAUThH €€ LIEHTP.
ITonp3oBaTbes hpakTaMu O TOM, YTO OMCCEKTPUCHI YITIOB TPEYTOIBHUKA NIEPECEKAIOTCS B OJJTHON TOUKE,
U 0 TOM, YTO CEPEIUHHBIE NIEPIICHIUKYIIAPBI K CTOPOHAM TPEYTOJbHUKA IIEPECEKAOTCS B OJHON TOUKE.

Biagers  moHATHMEM ~— KacaTeJbHOW K = OKPYXKHOCTH,  IIOJIb30BAaTbCsl  TEOPEMOM O
NIEPIEHIUKYIIIPHOCTH KacaTeJIbHOM U PAaInyca, IPOBEIEHHOIO K TOYKE KACAHMUS.

ITosp30BaTbCA MPOCTEHIIMMHA T€OMETPUYECKMMH HEPABEHCTBAMM, TIOHUMATh MX IMPAKTUYECKHUU
CMBICII.

IIpoBOAUTHE OCHOBHBIE T€OMETPUYECKUE IIOCTPOCHUS € IIOMOILBIO LIUPKYJIA U TUHEHKH.

K koniy o0yuyenus B 8 kjiacce 00y4aromuics MOIyYUT CISAYIOIINE TPEAMETHBIE PE3yIbTaThl:

PacniozHaBaTe OCHOBHBIE BHJIbl YETBIPEXYTOJIBHUKOB, HMX DJJIEMEHTBI, II0Jb30BaThCA UX
CBOMCTBAMH IIPU PELICHUH F€OMETPUUYECKUX 3a1a4.

IIpumeHsTh CBOWMCTBAa TOUKM IEPECEUEHUS] MEAMAH TPEYrojbHUKA (LIEHTpa Macc) B pPELICHUU
3a1a4.

Bnagers noHATHEM CpeiHEN JIMHUM TPEYroJbHUKA U TpPAlELUH, IPUMEHATh UX CBOMICTBA IIPU
peleHnn reomeTpudeckux 3anad. IlonszoBatecs TeopeMoit Paneca U TEOPEMOi O IPONOPLIMOHAIBHBIX
OTpe3Kax, IPUMEHATh UX Ul PeIIEHUs IPAKTUUECKUX 3a/1a4.

[IpuMeHsTh IpU3HAKK [10100USI TPEYTOJBHUKOB B PELICHUH T'€OMETPUUECKHX 3a/1au.

[Tonp3oBatbess Teopemoit IIudaropa ans peuieHUs reoMeTpUYECKMX M MPAKTHUECKUX 3a7ad.
CrpouTh MaTeMaTHUYECKyl0 MOJEIb B IPAKTHUYECKUX 3a7adaxX, CaMOCTOSATENIBHO AENaThb YEpPTEX U
HaxOJIUTh COOTBETCTBYIOIIUE JJINHBI.

Biagers nDoOHATHSAMM CHHYCAa, KOCHMHyCa M TaHI€HCA OCTPOTrO YyIVIa IPSMOYTOJIBHOTO
TpeyronbHuKa. [101630BaTbCA STUMHU MOHATUAMM IS PELICHUS IPAKTUYECKUX 3a4a4.

Bbraucnare (pa3nuuHbiMU crioco0amH) IMJIOLIAAb TPEYrojbHUKA M IUIONAJd MHOTOYTOJIBHBIX
¢uryp (momb3ysich, TIl€ HEOOXOAHWMO, KaJbKynaTropoM). IIpuMeHATh mMonydeHHbIE YMEHHS B
MIPAKTHUYECKUX 3a/1a4ax.

Biagers NOHATUSAMHU BIIMCAHHOTO U LIEHTPAJIBHOIO YIJIA, UCIOJIB30BATh TEOPEMBI O BIIMCAHHBIX
yriiax, yriax Mexay XopJamH (CeKyLUIMMM) W yIje MeXay KacaTeJIbHOM M XOpJIOW NpH pelIeHUuu
r€OMETPUYECKHX 3a/1a4.

Biamerp DOHATHMEM ONMCAHHOTO YETHIPEXYTOJbHUKA, IPUMEHATH CBOMCTBA OINHMCAHHOIO
YEeTBIPEXYTOJIbHUKA IIPU PELICHUU 33]1a4.

[IpuMeHATH MONy4eHHBIC 3HAHUSA HA NPAKTHKE — CTPOUTh MAaTEMaTUYECKHUE MOJENIM JJId 3a7ad
peasbHOM KHM3HM M TPOBOAMTH COOTBETCTBYIOIIME BBIYMCIECHUS C TNPUMEHEHHUEM TMOA00uS H
TPUTOHOMETPHH (II0JIb3YSACh, TJI€ HEOOXOAUMO, KAIbKYJIATOPOM).

K xonIty 00yuenus B 9 kjiacce 00y4Jaronuics MOIyduT CICAYIONINE TPEAMETHBIC PE3YIbTaThI:



3HaTh TPUTOHOMETpUYECKHE (DYHKIMM OCTPBIX YIJIOB, HAXOAWUTh C MX MOMOIIBIO Pa3IWYHbIC
3JIEMEHTHI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA («pelleHNe MPSIMOYTOIbHBIX TPEYroIbHUKOBY). HaxonnTts
(c TOMOILBIO KaTbKYJIATOPA) JUTMHBI U YTJIBI IS HETAOINYHBIX 3HAaYEHUH.

ITonp30BaThCs CI)OpMy.HaMI/I MNpUBCACHHUA U OCHOBHBIM TPUTOHOMCTPUYCCKUM TOXKACCTBOM JIA
HaXO0XICHUA COOTHOIIICHHUH MCKAY TPUTOHOMCTPUYICCKUMU BCINMYNHAMU.

Vcnonb30BaTe TEOpEMbl CUHYCOB M KOCHHYCOB JUIsI HAXOXKACHUS pPa3IMYHbIX 3JIEMEHTOB
TPEYToJIbHUKA («pPELIeHNE TPEYTOIbHUKOBY ), IPUMEHATh X IPU PEILIEHUN F€OMETPUYECKUX 3a/1ad.

Brnagets noHsaTusMu mpeoOpa3oBaHus 0100UsI, COOTBETCTBEHHBIX 3JIEMEHTOB IMOJ00HBIX (DUTYD.
[Tonp30BaTbecst CBOMCTBAMU O00MS IPOU3BOJIBHBIX (PUTYDP, YMETh BBIYUCIISTD JUTMHBI M HAXOAUTD YTIIbI
y noao0HbIX ¢uryp. IlpumeHsTs cBOMCTBa 1MomoOUs B MPAKTUUYECKUX 3ajadax. YMETb NPUBOIUTH
IIPUMEPBI MOJAO0OHBIX GUTYP B OKPYXKAIOLIEM MHUDE.

[Tonb30BaTbes TEOpEMAMK O IPOU3BEIEHUU OTPE3KOB XOP/, O IPOU3BEIEHUH OTPE3KOB CEKYILHUX,
0 KBaJpare KacaTeJIbHOM.

[Tonp30BaTbcs BEKTOpaMH, IOHUMATh UX FEOMETPUUECKUN U (PU3HUECKUIT CMBICH, TPUMEHATh UX
B pEILIEHNH T'€OMETPUYECKHX U (pruznueckux 3aaad. [IpuMeHsaTh CKasspHOE IPOU3BEACHNE BEKTOPOB AJIs
HaxXOXIACHUA IJIUMH U YTIJIOB.

ITonmp30BaThCs MCTOAOM KOOpAWHAT HAa MJIIOCKOCTH, IPUMCHATH €0 B PCIICHUU I'COMCTPHUICCKUX
U MPAaKTUYECKUX 3a/au.

Bnaners NOHATHSAMHM NPaBUIBHOTO MHOTOYTOJIBHUKA, JJIUHBI OKPY)KHOCTH, JUIMHBI JIyTH
OKPY>KHOCTH Y PaJMaHHOW MEPBI yIJId, YMETh BBIYMCIATH IUIOIAAb Kpyra u ero yacted. [IpumeHsTsh
IMMOJIYUYCHHBIC YMCHUSA B IPAKTUYCCKUX 3aJadax.

Haxonute ocu (WM LEHTPHI) CUMMETPUM (QUIYp, HPUMEHATH JBUKEHUS IIJIOCKOCTH B
MIPOCTENIINX CITydasiX.

HpI/IMeHHTI) MOJIYYCHHBIC 3HAHHA HA MPAKTHKE — CTPOUTH MATEMATUUCCKHUEC MOJICIIN JIA 3aaa4
peaanoﬁ JKU3HHU W TPOBOJUTH COOTBETCTBYIOINHWE BBIYMCICHUA C HNPUMCHCHHEM HO)I06I/I$I n

TPUTOHOMETPHUECKUX (PYHKIMH (TI0JIB3YSACH, I71€ HEOOXOIUMO, KAIBKYJISATOPOM).

TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
Koan4yecTBO 4acoB
IMpakr OJIEKTPOHHBbIE
Ne HaumeHoBaHnue pa3iesioB u Konrposn wuyecku (uupposbie)
n/m TeM NporpamMmsbl Bcero  bHBIE e o0pa3oBaTte/ibHbIE

padoThI pador  Pecypcol
bl

1 [Ipocreiimme 14 1 2 https://resh.edu.ru/subject/17



https://resh.edu.ru/subject/17/7/

rCOMETPHYUECKUE burypst [/
MHUXCBOMCTBA. N3smepenne
TCOMETPHUICCKUX BCIMYNH
5 TpeyromHuEy 29 2 5 ;17t;ps://resh.edu.ru/su bject/17
3 TlapasiebHBICTIPAMBIC,CYMM | 14 1 5 https://resh.edu.ru/subject/17
ayIrJI0BTPEYroabHUKa [l
4 OKpy’KHOCTLHKDYT. https://resh.edu.ru/subject/17
['eomeTpuyeckuenocTpoeHu 14 1 2 17/
p L
Hosropenne 1o reme https://resh.edu.ru/subject/17
S «TpeyroaHuKny, 4 1 1 17/
«HapaﬂeanLIe IIPSAMBICH e

OBILIEE KOJMYECTBO YACOB
I10 ITPOT'PAMME

68 6 9

TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaunuyecTBO Yyacon
Ne  HammeHoBaHMe Ppa3JejioB H Konrpo IIpaktn  JJeKTpoHHbIe (Hu(ppOBLIE)
n/on | TeM nmporpaMmmbl Bcero JbHBIE yeCcKHue oﬁpasonaTeanMe PeCYypPChI
padoTel  padoThI
1 e TRIpEXyTO/E HHKH 12 1 3 https://resh.edu.ru/subject/17/8/

Teopema @ameca u Teopema o
2 IPOMOPIMOHATBHBIX — OTpe3Kax, 19 1 3 https://resh.edu.ru/subject/17/8/

HO,I[O6HBI€ TPCYTOJIbHUKN

ITmomane. Haxoxnenue
3 HHOM&HGﬁTpGYFOHLHHKOB u 14 1 3 https://resh.edu.ru/subject/17/8
MHOTOYTOJIbHBIX ¢uryp.
[Tnomanu mogo6HbIX GuUryp

4  Teopema Ilndaropa m Hauama g 1 3 https://resh.edu.ru/subject/17/8/
TPUTOHOMCTPHU

VYrasl B OKPY>KHOCTH.

5 Brincamupie — n - onucanmbie 13 L 3 https://resh.edu.ru/subject/17/8/
YeThIPEXyTOJbHUKH.

Kacarenbnsle KOKPYHOCTH.

Kacanue okpyxHOCTEN

OBIIEE KOJIMYECTBO YACOB
10 [TPOT'PAMME

68 5 15

TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
Ne | HammeHoBaHMe pa3/ie/ioB U KosmuecTBo yacoB DJIeKTpPOHHbIe (LU (pPOBbIE)
n/n  Tem IporpaMmmasl Bcero KOHTPO HpaKT Oﬁpa?.OBaTe.]Ibele PeCypChI

JIbHbIC )|
pabdoTbl  4Yeckue
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padot
bl

1 TpUrOHOMETPHS. 16 1 3 https://resh.edu.ru/subject/17/9/

Teopembl KOCUHYCOB ¥ CHHYCOB.
Pewienne TpeyronbHUKOB

MeTpI/I‘IeCKI/Ie COOTHOIICHHUA B
Opr)KHOCTI/I
3 BeKTopsI 12 1 3 https://resh.edu.ru/subject/17/9/
4 JleKapTOBEl KOODIMHATHI Ha 9 1 3 https://resh.edu.ru/subject/17/9/
ITIJIOCKOCTH
5 [IpaBHIIbHBIC MHOTOYTONBHUKH. | O 1 3 https://resh.edu.ru/subject/17/9/

JlinHa OKpYKHOCTH U IJIOLIA/Ib
Kpyra. Beruucnenue miomaneu

6 Jswkenusruiockoctn 6 0 3 https://resh.edu.ru/subject/17/9/

7 IloBTopewne mo Teme «Pemenne [ 1 3 https://resh.edu.ru/subject/17/9/
TPEYTroJIbHUKOBY, « BeKTOpBI»

OBIIEE KOJIMYECTBO YACOB 68 6 3

I1O ITPOI'PAMME

PABOYASA ITIPOI'PAMMA YUYEBHOI'O KYPCA
«BEPOATHOCTBUCTATUCTUKAY.
7 - 9KJIACCBI
IHOACHUTEJIBHAA 3AIIUCKA

B coBpemeHHOM 1HM(POBOM MHUpPE BEPOSATHOCTh M CTAaTUCTHKA NMPUOOPETArOT BCE OOJBIIYIO
3HAYUMOCTb, KaK C TOYKH 3PEHHUS MPAKTUUYECKUX MPWIOKEHUH, TaK U HUX POIM B OOpa30BaHUU,
HEOoOXOUMOM KaXJA0My 4YenoBeKy. Bospactaer umcino mnpodeccuii, mpu OBIAaAEHUM KOTOPBIMU
TpeOyercst xopoiasi 6a3oBasi MOATOTOBKA B 00JACTH BEPOSTHOCTH U CTATHCTUKH, Takas MOATOTOBKa
Ba)KHA JJIs POJIOJKEHUST 00pa30BaHMs U 7S YCIEIHOM NMpo(ecCHOHaNbHOM Kapbhephl.

Kamnmﬁ YCIIOBCK MOCTOAHHO MPUHHUMACT PCHICHHA Ha OCHOBC MMCIOMIUXCA Y HEIO JaHHBIX. A
JIIs 000CHOBaHHOTO MNPUHATHA PCHICHUA B YCIOBHUAX HEAOCTATKa HIN M30BITKA I/IH(l)OpMaIII/II/I
HE00XO0/IMMO B TOM YHCJIE€ XOPOIIO c(hOpMUPOBAHHOE BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIIICHHUE.

VIMeHHO T1O3TOMYy OCTpO BCTajla HEOOXOIUMOCTh Cc(hOpMHpPOBaTh y  OOydaroImIMXCs
(YHKIMOHATBHYIO TPAMOTHOCTb, BKJIIOYAIOIIYI0 B ce€0s B KaueCTBE HEOTHEMJIEMOW COCTaBISAIOIIEH
YMEHUEC BOCIIPUHUMATD U KPUTUYCCKH aHAJIM3UPOBATH I/IH(l)OpMaHI/IIO, MPEACTABIICHHYIO B PA3JIMYHBIX
¢dbopMax, MOHMMATh BEPOSTHOCTHBIN XapakTep MHOTMX pealbHBIX IPOLECCOB U 3aBUCHUMOCTEH,
IIPOU3BOJUTH MPOCTENUIIINE BEPOSITHOCTHBIE PACUETHI.

3HAKOMCTBO B y4e€OHOM Kypce ¢ OCHOBHBIMM NPUHIMIAMU cOOpa, aHajdu3a U MpeICTaBICHUSA

JTAHHBIX W3 Pa3TUYHBIX cdep KU3HH OOIIeCTBA W TOCYJapCTBa MPHOOMIAET OOYyYaIOmUXCs K
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OOIIIECTBEHHBIM HWHTepecaM. M3ydeHne OCHOB KOMOWHATOPWUKH pA3BHBACT HABBIKM OPraHU3alud
nepebopa U Mmojicy€Ta yrciia BApUaHTOB, B TOM YHCIIE B MPUKJIAJIHBIX 3aJjauax. 3HAKOMCTBO C OCHOBaMH
Teopuu rpadoB co3maéT MareMaTuueckuil pyHmaMeHT st GopMUPOBAHUS KOMIETEHIIUNA B 00J1acTH
nHpOPMATUKUA U IU(PPOBBIX TeXHONOTUN. [Ipyu M3ydeHHH CTATHCTHUKU U BEPOSTHOCTH OOOTaIIalOTCs
NpPEJCTaBICHUS OOYyYaroIMXCS O COBPEMEHHOW KapTWHE MHUpa M METOJax €ero HCCIeIOBaHHUsA,
dbopMupyeTcss TOHMMAaHUE POJIM CTaTUCTUKU KAaK MCTOYHMKA COIMAIBbHO 3HAYMMOW MH(pOpMaluu U
3aKJIaJIbIBAIOTCS] OCHOBBI BEPOATHOCTHOT'O MBIIIICHHUS.

B cooTBeTcTBUU C TAaHHBIMH LIETSIMU B CTPYKTYpE MPOrpamMMbl y4eOHOTo Kypca «BepostHOCTh 1
CTaTUCTHKA» OCHOBHOTO 00IEro 00pa30BaHMs BBIACICHBI CIEAYIOIINE COAePKATEIbHO-METOIUIECKIE
muann: «llpencraBnenue JaHHBIX M ONMCATElIbHAas CTAaTHCTHUKA», «BeposTHOCTB», «DJIEeMEHTHI
KOMOMHATOpUKNY, «BBeaeHue B Teopuio rpadosy.

Conepxxanne nuaun «IIpeacraBneHne QaHHBIX M ONKMCATENbHAS CTATUCTHKA» CIY>KUT OCHOBOM
Uit (POPMUPOBAHMSI HABBIKOB PA0OTHI ¢ MH(POPMAIMCH: OT YTCHUS W WHTEPIPETAUA WHPOPMAIIHH,
Mpe/ICTaBJICHHON B Tabnmuiax, Ha AuarpaMMmax U rpadukax, 10 cOopa, MpeACTaBICHUS U aHAU3a
JAHHBIX C HCIOJB30BAaHUEM CTATUCTUYECKUX XapaKTePUCTHK CpPeIHHX M paccenBaHus. Pabotas c
JaHHBIMH, OOydYarommecs YydaTcsl CYUTBIBAaTh W HHTEPIPETHUPOBATH JIaHHBIC, BBIIBUTATH,
apryMEHTUPOBATh W KPHUTHUKOBATh NPOCTCHINNE THUIOTE3bl, Pa3MBIIUIATE HaX (aKToOpamH,
BBI3BIBAIOIIMMH U3MEHYHBOCTD, U OIICHUBATh MX BIUSHUE HA PaCCMaTPUBaEMble BETUYUHBI U TPOLIECCHI.

HNuTyuTHBHOE TIpe/ICTaBICHHE O CIy4YallHOM M3MEHYMBOCTH, UCCIIEJOBAaHUE 3aKOHOMEPHOCTEH U
TEH/ICHIIMI CTAaHOBUTCS MOTHBHUPYIOIIECH OCHOBOW JJIsi M3YYEHHUS TEOPUH BeposTHOCTEW. bombpmioe
3HaYCHWE MMEIOT NMPAKTHYECKUE 3aJlaHMsl, B YACTHOCTH OIBITHI C KJIIACCUYECKUMHU BEPOSATHOCTHBIMHU
MOJIEJISIMU.

[ToHsITHE BEPOSATHOCTH BBOJUTCS KaK Mepa MPpaBAonoA00us cirydaitHoro coobitus. [lpu nsyuenun
y4eOHOro Kypca o0yyarouecs: 3HaKOMATCS C IPOCTEUILIMMU METO/IaMU BBIYMCIIEHUSI BEPOSITHOCTEN B
CIlyJallHBIX AKCIEPUMEHTaX C PAaBHOBO3MOXXHBIMU DJIEMEHTAapPHBIMH HCXOJIAMH, BEPOSTHOCTHBIMH
3aKOHAMH, TO3BOJISIONIMMH CTaBUTh W peliaTh Ooyiee CIOKHBIE 3a7aud. B yueOHBIH Kypc BXOAAT
HaYalbHbIE MPEICTABICHUS O CIIyYalHBIX BETUYMHAX M UX YHUCIOBBIX XapaKTEPUCTHKAX.

B pamkax y4eOHOro Kypca OCYLIECTBIISIETCS 3HAKOMCTBO OOYYaIOLIMXCS C MHOXKECTBAaMHU U
OCHOBHBIMH OTIEPAIIUSIMH HaJl MHOKECTBAMHU, PACCMATPUBAIOTCS IPUMEPHI IPUMEHEHUS IS PEIICHUS
3aj1ad, a TAaK)Ke UCTIOIB30BAaHUS B IPYTHX MaTEMAaTHIECKUX Kypcax M yU4eOHBIX TpeaMeTax.

B 7-9 xknaccax usydaercs y4eOHBI Kypc «BeposSTHOCTh M CTaTUCTHKa», B KOTOPBIH BXOIST
pasnensl: «lIpeacraBneHue AaHHBIX W OMHUCAaTeIbHAs CTATUCTUKA», «BeposSTHOCTBY», «3JIeMEHTHI
KOMOWHATOpHUKNY», «BBeaenue B Teopuro rpadoBy.

Ha n3yuenue yuebHoro kypca «BeposiTHOCTh U cratuctuka» orBoautcs 102 vaca: B 7 kiacce —
34 gaca (1 gac B Henento), B 8 kimacce — 34 gaca (1 gac B Heneno), B 9 kiacce — 34 yaca (1 yac B Heneno).

COJEP)KAHUE OBYYEHUA



7 KJIACC

[IpencraBienue qaHHBIX B BUAE TaOMUI, [uarpamm, rpadukoB. 3anojHEHHE TaOJIUL, YTEHUE U
MMOCTPOCHUE AuarpaMM (CTOJOMKOBBIX (CTOJMOYATHIX) W KPYroBbiX). UTeHHE TrpaduKOB peabHBIX
nporeccoB. M3Biaeuenne uHOpManK U3 IUarpaMM M TaOJIUI, UCIIOJIB30BaHHE M MHTEPIPETALUs
JAHHbIX.

OnucarenpHasi CTaTUCTUKA: CpeaHee apuMeTHUecKoe, MeIuaHa, pa3Mmax, HauOolpllee U
HauMeHbIlIee 3HaYeHUsI Ha0opa YMCIIOBBIX TaHHBIX. [IpuMepsl cilydaiiHON H3MEHYMBOCTH.

Cny4aifHbplii SKCHEpPUMEHT (OMBIT) W ciy4ailHoe coOwiTHe. BepostHocTh M uyactoTta. Posb
MaJIOBEPOSITHBIX U MTPAKTUYECKH IOCTOBEPHBIX COOBITHI B IPUPO/IE U B 001IecTBe. MOHETa U UTpaJIbHAS
KOCTb B TEOPHH BEPOSITHOCTEH.

I'pad, Bepmmna, pebpo. Crenenb BepuuHbl. Yucino pébep M cymMMapHas CTENEHb BEpIIHH.
[IpencraBnenue o cBsizHoctu rpada. Llenu u mukisl. Ilytu B rpadax. O6xon rpada (3iinepoB myTh).
[IpencraBnenne 06 opueHTHPOBAaHHOM rpade. Pemenne 3a1a4 ¢ moMomsio rpagos.

8 KVIACC

[IpencraBienue qaHHBIX B BUE TAOIUII, AUarpaMM, rpaduKoB.

MHOXecTBO, 3JIEMEHT MHOXKECTBA, OJAMHOXecTBO. Onepannu HaJ MHOKECTBAaMH: 00bETMHECHNE,
nepeceueHue, JomnoiHeHue. CBoiicTBa omepanuil  HajJg  MHOXECTBAMU: I[IEPEMECTUTEIBHOE,
coyeTaTeNnbHOe, paclpeieNuTeNbHoe, BKIOYeHHs. lcmonb3oBaHue Tpaduyeckoro MpeacTaBleHuUs
MHO>KECTB JJIs1 OMMCAHUS PEabHBIX POIECCOB U SBJICHUH, IPU PEIICHUU 33]1a4.

W3mepenune paccenBanus naHHBIX. Jlucriepcus u CTaHAAPTHOE OTKJIOHEHUE YMCIOBBIX HAOOPOB.
JlnarpaMma paccenBaHusl.

OneMeHTapHble COOBITUS ciaydaiiHoro ombita. CiaydaiiHele coObITHsA. BeposTHOCTH COOBITHI.
OnbITEl C PaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU COOBITHSMU. CiydaiiHblii BbIOOp. CBSI3b MEXAY
MaJIOBEPOSTHBIMH U MPAKTUYECKHU TIOCTOBEPHBIMU COOBITUSIMU B IPUPOJE, OOLIECTBE U HAYKE.

HepeBo. CBoMCTBa JepEBbEB: €AMHCTBEHHOCTh MTyTH, CYIIECTBOBAaHUE BUCAYEH BEPILUHBI, CBSI3b
MEX/y YMCIOM BEpUIMH U uuciioM pédep. IlpaBuno ymHoxkeHus. Pemenue 3aau ¢ momouibio rpados.

[TpotuBomnonoxHsle coObiTusA. [uarpamma Oiinepa. OO0beaMHEHHE U IepecedeHue COOBITHH.
HecoBmectHble coObiTus. dopmyna ciaoxkeHUs BeposiTHOCTEH. YCIOBHask BEpOSITHOCTh. I[IpaBuio
ymHokeHusi. HesaBucumbie coObiTus. [IpeacraBnenue s3kcnepuMeHTa B BUjie iepeBa. Pemenue 3amay
Ha HAaXOXXJIEHNE BEPOSITHOCTEH C MOMOIIBIO JAePeBa CIy4ailHOTO SKCIIEPUMEHTA, TuarpaMmm Jusepa.

9 KJIACC

[IpencraBnenue naHHBIX B BUE TaOIMIL, 1UarpamMm, rpadukoB, MHTEpIIpeTaus JaHHbIX. UTeHue
U TIOCTpOEHHUE TalbJuIl, JuarpamMmm, rpadukoB 1Mo peagbHbIM JaHHBIM.

[lepecranoBku u gaxropuan. Coueranus u yucio coueranuil. Tpeyronsuuk [lackans. Pemenue

3aaa4 ¢ UCIIOJIb30BAHUEM KOM6I/IHaT0pI/IKI/I.



I'eomerpuueckast BeposTHOCTb. CilydaiiHbIiA BEIOOp TOUKH U3 (PUTYpHI Ha MIIOCKOCTH, U3 OTPE3Ka
U U3 IyTH OKPYKHOCTH.

UcneiTanue. Ycnex um Heyaada. Cepus UcObITaHUM A0 nepBoro ycnexa. Cepus HUCOBITAHUN
Bbepuymnu. BepositHocTH coObITHI B cepuy ncTbITaHU bepHyn.

CnyualiHas BelIMUMHA U pacCIpeseleHUe BeposATHOCcTeH. Marematuueckoe OXHUAaHUE U
nucnepcus. Ilpumepbl MaTeMaTHyecKOro OXUIaHUS KaK TEOPETHYECKOrO CpEIHEro 3HayeHUus
BEJIMYMHBI. MareMaTu4ecKoe OKUJAaHUE U TUCIIEPCHUS CIIyYalHON BETMYMHBI «YUCIIO YCIEXOB B CEPUU
ucHbITaHui bepHym».

[Tonatue o 3akoHe OONBIIMX yuceN. M3MepeHHe BEpOSTHOCTEW € MOMOIIBI0 4acToT. Poib u
3HaYEHHUE 3aKOHa OOJIBIINX YHCEN B MPUPOJIE U OOIIECTBE.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«BEPOATHOCTD M CTATUCTHUKA» HA YPOBHE OCHOBHOI'O OBHIETO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

JInyHOCTHBIE Pe3yJbTAaThbl OCBOCHHUS IMPOrpaMMbl yueOHOro Kypca «BepoaTtHOCTh U
CTaTUCTHKa» XapaKTEePU3YIOTCS:

1) naTpuoTHYecKoe BOCIMTAHME:

MPOSIBJIEHUEM HHTEpeca K IPOLUIOMY M HACTOAILIEMY POCCUWCKOM MaTeMaTHKH, HEHHOCTHBIM
OTHOLUEHUEM K JOCTHXKEHHSIM POCCHICKUX MAaTEMATUKOB U POCCHUHCKONW MATEMAaTHYECKOM IIKOJbI, K
MCTIOJIB30BAHUIO ITUX JOCTIKEHUH B IPYTUX HAYKax M MPUKIAJHBIX cepax;

2) rpaIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIIOJHEHHIO OOSA3aHHOCTEH TIpakJaHMHA M pealu3allid €ero Ipas,
NPEJCTaBICHUEM O MAaTeMaTHYECKUX OCHOBaX (PYHKIIMOHMPOBAHUS PA3IMUYHBIX CTPYKTYp, SBICHHH,
MPOIIeAYyp TPakIAaHCKOTO OOIecTBa (HAmpUMep, BBHIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHHIO
ATUYECKHUX MpOOJIeM, CBA3AHHBIX C MPAKTUYECKUM NPUMEHEHHEM JOCTHKEHHM HayKH, OCO3HAHHUEM
BaXHOCTU MOPAJIbHO-ITUYECKUX IPUHIUIIOB B IEATEIBHOCTH YUEHOIO;

3) Tpyi0BOE BOCIIMTAHME:

YCTAaHOBKOW Ha aKTMBHOE Yy4YacTU€ B pEIIEHUHM MPAKTUYECKUX 337ad MaTeMaTH4eCKOH
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEMaTHUECKOI0 00pa30BaHUs Ha MPOTSKEHUH BCEH KU3HU
JUTSl YCTIEITHOM TTPO(ECCHOHATIEHON IEITEIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM
BBIOOPOM U MOCTPOCHUEM MHIMBHIYyaJIbHON TPAeKTOPUU 00OPa30BaHUs U )KU3HEHHBIX IJIAHOB C YUETOM
JIMYHBIX MHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOe BOCIIUTAHME:

CIOCOOHOCTBIO K SMOIIMOHAIBHOMY U 3CTETMUECKOMY BOCIIPUSTHUIO MaTEMaTHYECKUX OOBEKTOB,
3a]1a4, pelIEHUH, pacCyKACHHUM, YMEHHIO BUIETh MaTEMaTUUECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEeHHOCTH HAYYHOI0 MO3HAHHUS:



OpHEHTAIMel B ACATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HayYHBIX IPE/ICTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOJABI U OOIIECTBA, MTOHUMAHUEM MaTeMaTH4YeCKOW HayKu
Kak cdepbl YenoBeUYeCKOW MesATENbHOCTH, 3TanmoB €€ pa3BUTHS M 3HAYMMOCTH U Pa3BUTHUA
oOUBUIN3aAlIUHU, OBJIAACHHUCM A3BIKOM MAaTCMAaTUKHU H MaTeMaTHUYECKOM Ky.]IbTypOﬁ KakKk CpCACTBOM
IO3HaHWA MHpPa, OBJIAICHUCM HpOCTefILHI/IMI/I HaBbIKaMH PICCJIGIIOB&TGJIBCKOIZ JACATCIIbHOCTH,

6) ¢usuuyeckoe BocnuTaHue, (POPMHUPOBAHME KYJIbTYPbI 310POBbSI U IMOUMOHAJIBLHOIO
0J1aronoJryyus:

TOTOBHOCTBIO NPHUMCHATH MATCMATUYCCKHUC 3HAHHUA B HMHTCPECAxX CBOCTO 3O0POBbsA, BCACHUA
3I0pOBOTO O0pa3a >KU3HHU (370pOBOE NHTAHHWE, COATAHCUPOBAHHBIA PEXHM 3aHATHH M OTABIXA,
peryisipHasi (pu3nueckas akTUBHOCTB), C(POPMUPOBAHHOCTHIO HaBbIKA PEIICKCHH, IPU3HAHUEM CBOETO
IpaBa Ha OIMOKY M TaKOro e [paBa JIPYroro 4eioBeKa,

7) 3K0JI0OTHYeCKOe BOCTIMTAHUE:

OpI/IeHTaIII/Ief/'I Ha HOPUMCHCHUEC MATCMATHYCCKUX 3HAaHUH AJid peUICHUA 3adad B o0JacTu
COXPaHHOCTH OKPY>KalolIeil cpeibl, INIAaHUPOBAHUS MMOCTYIIKOB U OLIEHKH WX BO3MOYKHBIX MOCJIEICTBUN
JUIS OKpY Karolllel cpefbl, OCO3HAHHEM TTI00aJIbHOr0 XapakTepa KOJIOTHYECKUX MpoOiieM U MyTel ux
perieHus;

8) ajanTanus K U3MEHAIOUIUMCS YCJIOBUSIM COMAIbHOW M NPUPOIHOM cpeabl:

TOTOBHOCTBIO K JCHCTBHUSIM B YCIOBHUSX HEONPEAEIEHHOCTH, TOBBIINICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4epe3 MPAKTHUECKYIO JeSTeIbHOCTh, B TOM YHCJIE YMEHUE YUYUTHCS Y IPYTHX JIOCH,
HpI/IO6pCTaTI> B COBMECTHOM ACATCIIBHOCTH HOBBIC 3HAHWA, HABBIKH 1 KOMIICTCHIUHA W3 OIIbITA APYTHX;

HEOOXOUMOCTBI0O B (OPMHPOBAHWH HOBBIX 3HAHWH, B TOM 4HCiIE (OPMYIHPOBATH WJIEH,
MIOHSTHSI, TUIIOTE3bI 00 00BEKTaX U SIBICHUSAX, B TOM YHCJIE PaHEe HEM3BECTHBIX, OCO3HABATH NE(UITUTHI
COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAllMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAlLUIO KaK
BBI30B, TPEOYIOIIHNI KOHTPMEpP, KOPPEKTUPOBATh NPUHUMAEMBbIE PELLIEHUS U AEUCTBUS, POPMYINPOBATH
Y OLICHUBATh PUCKH U MOCIEACTBUS, (OPMHUPOBATH OIIBIT.

METANPE/IMETHBIE PE3YJIbTATHI
IMo3naBaTenbHbIE YHHBeEPCAJIbHbIE YUeOHbIE 1elCTBUS
Ba3oBble jiornueckue aeicTBUA:
® BbBIABJIATH U XapaKTCPHU30BATh CYIHICCTBCHHBIC ITPU3HAKHN MAaTEMATUICCKUX 06’I)CKTOB, HOHﬂTHﬁ,
OTHOIICHUH MEXIy TOHATUSAMHU, (OPMYJIUPOBATH OINpEAENeHUs TOHATUMN, yCTaHaBJIMBATb
CYIIIECTBEHHBIN MPU3HAK KIACCU(PUKALIUN, OCHOBAHHUS 1J11 000OIIEHHS U CPaBHEHUS, KPUTEPHUH
MIPOBOJIMMOT0 aHAJIN3A;
® BOCIHPUHMMATH, (OPMYJIMpPOBATH U MNpPeoOpa3oBBIBATh CYKJEHUS: YTBEpPAUTEIbHBIE U

OTpULATCIIBHBIC, CANHUYHBIC, YACTHBIC U 06H_[I/IC, YCJIOBHBIC;



BBIABJIIT MATCMATHUYCCKHUC 3aKOHOMCPHOCTH, B3aWMOCBA3U W MNPOTUBOPCUUA B (I)aKTaX,
JaHHBbIX, H8.6.]HOILCHI/ISIX U YTBCPXKACHUAX, MNpCIjylaraTb KPUTCPpUHU [JIA  BBIABJIICHUSA
3aKOHOMEPHOCTEH U TPOTHUBOPEUHI;

JieNlaTh  BBIBOJBI C KCIIOJNB30BAHHEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U WMHIYKTUBHBIX
YMO3aKJIIOYeHHH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

pa3buparh JOKa3aTENbCTBA MATEMATHUYECKUX YTBEPXKACHUU (IpSMble M OT HPOTUBHOIO),
MPOBOAUTH CAaMOCTOSITENIbHO  HECIIOKHBIE —JIOKA3aTeNbCTBA MaTeMaTU4YecKuX  (akToB,
BBICTpAauWBaTh apryMEHTAIMI0, MPUBOAUTH MPUMEPbl M KOHTPIPUMEPHI, OOOCHOBHIBAThH
COOCTBEHHBIC PACCYKICHUS,

BBIOMpPATh CIIOCOO pemieHus yuyeOHOH 3ajauu (CpaBHUBATh HECKOJBKO BAPHAHTOB PELICHHMS,

BEIOMpaTh HanboJIee OIXOISIINNA C YYETOM CaMOCTOSTENIHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTeabCcKue AeiicTBHS.

HCIIOJIb30BaTh BOIMPOCHI KaK HCCICIOBATEIbCKHI MHCTPYMEHT MO3HAHHSA, (HOPMYJIHPOBATH
BOIPOCHI, PUKCUPYIOIIUE POTHBOPEIHNE, TPOOIEMY, CAMOCTOSITEIbHO YCTaHABIMBATH HCKOMOE
U TaHHOE, ()OPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MMO3HUIINI0, MHCHHE;

MIPOBOJIUTH 10 CAMOCTOSTEIHHO COCTABICHHOMY IUTaHYy HECIIOKHBINA IKCIIEPUMEHT, HeOOIbIIIOEe
UCCIICIOBaHKE 110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTEeMaTHYECKOro OOBEKTa, 3aBHCHMOCTEM
00BEKTOB MEXKTy COOOM;

CaMOCTOSITENILHO (POPMYIHPOBaTh OOOOIIEHHS W BBIBOJBI [0 PE3yJIbTaTaM IMPOBEAEHHOIO
HAOJIIOICHHUS, UCCIICIOBAHMSI, OICHUBATH IOCTOBEPHOCTH MOJYUYCHHBIX PE3yJbTaTOB, BHIBOJIOB
# 0000IIEeHNI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, & TAKIKE BBIABUTaTh MPEIIOIOKEHUS O €ro

Pa3BUTHU B HOBLIX YCJIOBUSAX.

Padora ¢ undopmanueii:

BBISIBJIATh HEJOCTAaTOYHOCTh M HM30BITOYHOCTh HH(OPMALIMHU, ITAHHBIX, HEOOXOAUMBIX IJIs
pellIeHns 3a/1a4H;

BbIOMpaTh, AaHANU3UPOBATH, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATh HH(POPMAIIIIO
pa3NUYHbIX BUAOB U (OPM MPECTABICHHUS;

BbIOMpaTh (QopMy IMpeAcTaBiIeHUs HHQOpPMAIMM W WUIIOCTPUPOBATh pEIIaeMble 3aJaduu
cXeMaMH, AMarpaMMaMHu, HHOH rpadukoil 1 uX KOMOMHALUAMUY;

OLICHHMBATh HAAEKHOCTh HH(GOPMALMU IO KPUTEPUSM, TMPEAJIOKEHHBIM YUUTENEM WIH

chOpMyITUPOBAaHHBIM CAMOCTOSTEIBHO.

KomMmyHukaTnBHbBIEe yHUBepcaibHble yueOHbIe 1eiiCTBUSA:

BOCIIpUHUMATH U (I)OpMyJ'II/IpOBaTL CYKIACHUA B COOTBETCTBUH C YCIIOBUSAMHU U LCIIAMUA O6IJ_ICHI/I$I,
SICHO, TOUHO, I'PaMOTHO BbIpaXaTb CBOIO TOYKY 3pCHHUA B YCTHBIX H IMUCBMCHHBIX TCKCTaX,

AaBaThb MOSCHCHUA 11O XOA4Y PCHICHUA 3ala4yi, KOMMCHTHPOBATH HOJ’Iy‘-ICHHBIfI pe3yJbTar;



e B Xo0j€ OOCYXJEHHUS 3a/laBaTh BOIPOCHl MO CYIIECTBY OOCYKIaeMOH TeMBbI, MPOOJIEMBI,
pemaeMoi 3a/1aun, BHICKA3bIBaTh UJEH, HAllCJIEHHBIC HA MIOMCK PEIIEeHUs, COMOCTABIATh CBOU
CYXJIEHUS C CYXIECHUSMH JPYIMX yYaCTHUKOB JHajiora, OOHapyKHMBaTh pa3iIMyue M CXOJCTBO
MO3ULIMH, B KOPPEKTHOU opme (HopMyIupoBaTh pa3HOIIACHS, CBOM BO3PAKEHMUS;

® [PEACTaBIATH PE3yNbTaThl PEIICHHUS 33/a4H, SKCIEPUMEHTa, MHCCIIEeOBAHUs, MPOCKTa,
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUICHMS C Y4€TOM 3a4ad [pe3eHTauuu |
0CcOOEHHOCTEH ay TUTOPUH;

® [IOHMMAaThb M HCIOJH30BATh IMPEHMYIIECTBA KOMAHIHONW W WHIMBHIYaJbHONH pabOThI mpu
peleHnH yueOHbIX MaTeMaTHUECKUX 3a]1ay;

® [IPUHUMATH L1€JIb COBMECTHOH JAEATEIbHOCTH, IUIAHUPOBATH OPTaHU3AIIO COBMECTHOM PabOTHI,
pacripenenats BUAbI paboT, JOrOBapuBaThCs, OOCYXKAATh NPOIECC M Pe3yibTaT paboTH,
0000111aTh MHEHUSI HECKOJIBKHX JIFOJICH;

® yyacTBOBaThb B IPyHNOBBIX (opmax paboTel (0OCYyXIeHHS, OOMEH MHEHHSIMH, MO3TOBbIE
LITYpPMBl U JPYTHE), BBIIOJIHATH CBOIO 4acTh PabOThl U KOOPIMHUPOBATH CBOU ACUCTBUS C
JAPYTUMH 4I€HAMH KOMaHJbl, OLIEHUBATh KAayeCTBO CBOEr0 BKJIaJa B OOIIMI MPOIYKT IO
KPUTEPHSIM, CHOPMYITHUPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIE yHHBepcalbHbIe YUeOHbIe AeiicTBUSA
Camoopranuszaums:

® CaMOCTOSITENIBHO COCTAaBJIATH IUIAH, aIrOPUTM pPELIeHUs 3ajaud (WIM ero 4yacTb), BHIOMpATh
croco0 peuieHus ¢ Y4ETOM MMEIOLIUXCS PECypCcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ y4€TOM HOBOM HH(pOpMAILIHH.

CaMOKOHTPOJIb, IMOLIMOHATbHbII HHTEJIEKT:

e BJageTh CHoco0aMH CaMOIPOBEPKH, CAMOKOHTPOJSI TpoIlecca M pe3ysbTaTa pelIeHHs
MaTeMaTHUCCKOM 3a1a4Hu;

® TPEABUICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH IPH pEIICHWH 33/]a4d, BHOCHTH
KOPPEKTHBBl B JEATEIHHOCTb Ha OCHOBE HOBBIX OOCTOSITEIBCTB, HAWIEHHBIX OIIHNOOK,
BBISIBIICHHBIX TPYAHOCTEH;

® OIIEHUMBaThb COOTBETCTBHE pe3yJbTaTa JesITEeIbHOCTH IIOCTABICHHOM LEAM M YCIOBUSM,
OOBSICHATH MPUYHMHBI TOCTHKEHUS UM HEJJOCTHXKEHUS 1eJTH, HAXOUTh OIINOKY, JaBaTh OLIEHKY
PUOOPETEHHOMY OIBITY.

NPEJIMETHBIE PE3YJIbTATbBI
K xonIty 00yuenus B 7 kjiacce 00y4Jaromuics MOIyYUT CICAYIONMINE TPEAMETHBIC PE3YIbTaThI:
YuraTh HHPOPMALIKIO, IPEICTABICHHYIO B Ta0IMIIaX, HA IUAarpaMMax, MpeACTaBIsATh JaHHbIC B
BUJie TaOJIMII, CTPOUTH AUArpaMMBbI (CTOJIOUKOBBIE (CTOIOUYATHIE) M KPYTOBBIE) 110 MACCUBAM 3HAYCHUH.
OnwuchIBaTh ¥ MHTEPIPETUPOBATH PeaibHbIE YHCIOBhIE TaHHBIE, IPEACTABICHHbIC B TAOIHMIIAX, HA

TuarpaMmax, rpadukax.



Vcnonb3oBate  [UIsl  ONMCAaHHWS  JaHHBIX  CTAaTHCTUYECKHE  XApaKTEPUCTHKU:  CpelHee
apudmernyeckoe, MeraHa, HauOObIlIee U HAUMEHbIIIEe 3HAYEeHUs, pa3Max.

Wwmets mpencraBieHyne O CIy4allHOW M3MEHYMBOCTH Ha MpUMeEpax LeH, GU3NYECKUX BEIUYHH,
AHTPOIIOMETPUUYECKUX JAHHBIX, UMETh MTPEACTABICHHE O CTATUCTUYECKOH YCTOHUNBOCTH.

K koniy o0yuyenus B 8 kjacce 00y4aromuics MOIYyYUT CISAYIOIINE TPEAMETHBIE PE3yIbTaThI:

W3Bnekath 1 mpeoOpazoBbiBaTh WHGOPMAIUIO, MPEACTABICHHYIO B BHJAE TaONMII, TUarpamw,
rpaduKoB, MIPEICTaBIATh JaHHBIE B BUJIE TaOIHII, JUarpamMmm, rpaduxos.

OnwuceiBaTh JaHHbIE C MOMOIIBIO CTATUCTHYECKUX IOKa3aTesel: CpeaHHX 3HAYEHUH U Mep
pacceuBanus (pa3max, JUCHEPCHS U CTAaHJIAPTHOE OTKJIOHEHHUE).

HaxoauTh 4acTOThI YMCIOBBIX 3HAYEHUN M YacCTOTHI COOBITHI, B TOM YHCIIe IO pe3yJibTaTaM
WU3MEPECHHUH 1 HAOJIOICHUH.

HaxonuTe BEpOSITHOCTH CITydailHBIX COOBITUH B ONBITax, 3Has BEPOSTHOCTH 3JIEMEHTapHBIX
COOBITHIA, B TOM YHCJIE B ONBITAX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMUA COOBITHUSIMH.

Hcnonb3oBatk rpaduyeckue MOAEIHU: IEPEBO CIYYaHOTO 3KCIEpUMEHTa, AUarpaMMbl Jilepa,
YHCIIOBas MpsMasl.

OnepupoBaTh MOHATHUSIMH: MHOXECTBO, IIOJIMHOYKECTBO, BBINOJHATH  OINEPAlUU  HaA
MHOXECTBaMHU: OOBEIMHEHHE, NepeceueHne, MOMOJTHEHNWE, IEePEUUCHIATh JIIEMEHTHl MHOXKECTB,
MIPUMEHSITh CBOMCTBA MHOXECTB.

Hcnonb3oBarh rpadguueckoe MpeacTaBIeHHe MHOXKECTB U CBSI3€H MEXAY HUMHU ISl OMHCAHUS
MPOIIECCOB U SIBJICHUH, B TOM YHCJIC IIPH PEIICHUH 3aa4 U3 IPYTHX YYEOHBIX IPEIMETOB H KYPCOB.

K xoH1y 00yueHus B 9 kjacce 00y4aromuiics MoJIy4YuT CIeIyIOLINE IPEAMETHBIE PE3YIbTaThI:

W3BnekaTh U npeoOpa3zoBbIBaTh MH(OPMAIHMIO, IPEACTABICHHYIO B Pa3IMYHBIX HCTOYHHMKAX B
BU/JIE TaOJHII, TUarpamMmm, rpaduKkoB, MPeACTaBIATh JaHHbIE B BUJIE TAOIUII, Tuarpamm, rpadukos.

Pemrate 3amaum OpraHM3OBaHHBIM IEpPeOOPOM BApUAHTOB, a TAaKKe C HCIOJIH30BAHUEM
KOMOWHATOPHBIX TPABUII U METOJIOB.

Vcnonb30BaTh onucaTeNbHble XapaKTePUCTUKU JUIsI MACCUBOB YMCIIOBBIX JaHHBIX, B TOM YHCIe
CpeAHNE 3HAUEHUS U MEPbl pacCEeUBaHMUSL.

HaxonuTe 49acTOTHl 3HaUY€HWH W YACTOTHI COOBITHS, B TOM YHCIE IOJIB3YSCh pE3yJIbTaTaMu
MPOBEACHHBIX U3MEPEHUI U HAOJIOICHUH.

HaxonuTpe BEpOSTHOCTH CIIy4allHBIX COOBITHI B M3YYEHHBIX ONBITaX, B TOM YHCIIE B OIBITAX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAapPHBIMU COOBITUSIMH, B CEPUAX MCIIBITAHUH 10 TIEPBOTO yCIIeXa, B CEPHSIX
ucneITaHui bepryim.

HNmeTts nipeacraBiieHUe 0 CIIydalHOW BEJIMYMHE U O PACHPEICICHUN BEPOSTHOCTEM.

Wwmetp mpencraBieHre O 3aKOHE OOJBIIMX YHCEN Kak O MPOSBICHUW 3aKOHOMEPHOCTH B
CITy4yailHOM U3MEHYUBOCTH U O POJIM 3aKOHA OOJIBIINX YHCENT B IPUPOJIE U OOIIECTBE.

TEMATHYECKOE IINTAHUPOBAHHUE



7 KJIACC

DJIeKTPOHHbIe (IHM(pPOBHIE)

KosunvecTBO 4acoB oOpa3oBaTejibHbIE pecypchl

Ne  HaummenoBaHue pa3aesioB U
IMpakr
/. TeM NporpamMmsbl KonTtpo
HYeCKHU
Bcero  abHbIC
padoThI paGoTHI
1 [IpencraBieHue JaHHBIX 7 0 2 https://resh.edu.ru/subject/16/
2 OnucarelbHas CTATUCTUKA 8 1 2 https://resh.edu.ru/subject/16/
3 Ciryuaiinas H3MEHUHBOCT 6 0 2 https://resh.edu.ru/subject/16/
4 Bsenenue B Teopuio rpado | 4 0 1 https://resh.edu.ru/subject/16/
5 BepostHocTs M wacToTa 4 1 1 https://resh.edu.ru/subject/16/
CIIY9aifHOTO COOBITHS
6  llosroperme kypca 7 kiacca | s 1 1 https://resh.edu.ru/subject/16/
OBIIEE KOJIMYECTBO YACOB 341 3 9
I10 ITPOT'PAMME
TEMATHUHYECKOE INTAHUPOBAHHUE
8 KUIACC
DJIeKTPOHHbIE (uu¢posbIe)
KounyecTBO 4acoB o0pa3oBaTe/ibHbIE PeCypcChl

Ne ' HammeHoBaHue pasiaesioB

/I ¥ TeM NPpOrpaMmbl Koutpo IIpaktn
Bcero JanHbIE YECKHUE
padoTsl  padoThI
1 TosToperue 4 0 L https://resh.edu.ru/subject/16/
Kypca7/kiacca
) Onmcarenbuas cratucTuKa. | g L L https://resh.edu.ru/subject/16/
PacceuBanne JAaHHBIX
3 MHOKECTRA 4 0 1 https://resh.edu.ru/subject/16/
4 BeposTiocTs  citydaiisoro | g L L https://resh.edu.ru/subject/16/
COOBITHS
5 Beemenme B Teopmior g 0 1 https://resh.edu.ru/subject/16/
pagos
6  Coyuaiiesie coGbITHs 8 1 1 https://resh.edu.ru/subject/16/
,  Tosropenme 3a kypca 8§ , 0 1 https://resh.edu.ru/subject/16/
KJiacca



https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/

OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME

TEMATHYECKOE IINTAHUPOBAHUE

9 KJIACC
DJIEeKTPOHHBIE (uudgpossbIe)
H KounyecTBO 4acoB oOpa3oBaTe/ibHbIE pecypchl
AUMCHOBaHUuE
Ne pas3aesios | TeEM
n/n Kounrpo IlIpakrn
NporpaMMbI
Bcero JbHBIE YeCKUue
padoTrbl  padoThI
L TosToperue Kypea 4 0 L https://resh.edu.ru/subject/16/
8kiacca
5 DJeMEHTEL 4 1 1 https://resh.edu.ru/subject/16/
KOMOHWHATOPUKH
3 [eoMeTpuYecKast 5 0 1 https://resh.edu.ru/subject/16/
BEPOATHOCTD
4 VemrrannsBepy g 5 1 1 https://resh.edu.ru/subject/16/
5 Crnyuaiisas BeTmHa 6 0 1 https://resh.edu.ru/subject/16/
6 Tostopenue 3a kype 9 @ L 0 https://resh.edu.ru/subject/16/
KJ1acca
OBILEE KOJIMYECTBO 34 3 5
YACOB I10 ITPOTPAMME
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