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AHHOTaIus K paboyel nporpaMMe o MaTeMaTHUKe

IIpeamer

Marematrka (6a30BbIi YpOBEHb)

YpoBeHb
oOpa3oBaHUs

OcHoBHoe ob1iee (5-9kiacc)

HopmaTtusHbie
JOKYMEHTBI

- @enepanbublii 3ak0H Poccuiickoit @enepanun ot 29 nexabps 2012 rona
Ne 273-03 «O6 obpazoBannu B Poccuiickoii @enepanum;
-IIpukaz MunucrepcTBa mpocsemenusi Poccuiickorr @enepamun ot 31 wmas
2021 1. Ne 287 «OO6 yrBepxaeHuu (HeaepaabHOro
00pa3oBaTeNbHOTO CTaHJapTa OCHOBHOTO O0IIET0 00pa3oBaHUM;
- MenepanbHas 00pa3oBaTeNbHAsI MPOTpaMMa OCHOBHOTO OOIIETr0 0Opa30BaHUS

rOCYJapCTBEHHOTO

(yrBepxknena Ilpukazom MunucteperBa Ilpocsemenus ot 18.05.2023 Ne 370
«O06 yrBepxkaeHnn QeaeparbHOi 00pa3oBaTEIBLHON MPOTPAMMBI OCHOBHOTO
00111eT0 00pa30BaAHUY);

- OcHoBHasi oOpa3oBareibHas MpPOTrpaMMa OCHOBHOTO 0O0IIero oOpa3oBaHUs
MAOQOY COUI Ne 28;

- @enepanibHas pabouasi TporpaMma OCHOBHOTO 0O0mero oOpa3oBaHHs
«Marematuka» (06a30BbIi ypoBeHB) (WIs 5-9 KiIaccoB 00pa3oBaTEIHHBIX
OpraHusaiuii);

- Pabouas mporpamma Bociutanust MAOY COIL Ne 28;

- Vuebusiii mnag MAOY COII Ne 28.

Lemn/3amaun
W3YYCHUS
y4eOHOTO
npeaMera

[IpuopureTHpiMu 1emsAMH OOydeHHsT MaremaTuke B 5-9 Kiaccax
ABISAIOTCA: (POPMHUPOBAHHE LEHTPAJIBHBIX MAaTeMaTHYECKHX MOHITHH (Yucio,
BEJIMUMHA, TeoMeTpuueckas (Qurypa, rnepeMeHHas, BEpOSTHOCThb, (PyHKIIHS),
ofOecreunBarOMIMX MPEEMCTBEHHOCTh M IMEPCIEKTUBHOCTh MaTeMaTUYECKOTO
00pa3zoBaHusl 0OyUYaIOIIMXCS; MOJBEICHUE OOYUYAIOIMUXCS HAa JOCTYITHOM IS
HUX YPOBHE K OCO3HAHHIO B3aHMMOCBSI3M MaTEMaTHKH U OKPYXAIOIIero MHUpa,
MMOHMMAaHHe MaTeMaTHUKU KaK 4YacTH 00Iel KyJlIbTypbl YeJIOBEUECTBA;
pa3BUTHE  MHTEJUIEKTYaJIbHBIX U TBOPYECKHX  CIHOCOOHOCTEH
oOyuaronuxcs, Mo3HaBaTeIbHON aKTUBHOCTH, HCCJIEIOBATEIbCKUX YMEHHI,
KPUTHUYHOCTH MBIIICHUS, HTHTEpeca K U3yYECHUIO0 MaTeMaTHKH;

dbopmupoBanre (QYHKIHOHAIBHONW MaTEMaTHUYECKON TPaMOTHOCTH:
YMEHHUSI pacliO3HaBaTh MPOSBICHUS MAaTeMaTUYECKHX MOHATUN, OOBEKTOB U
3aKOHOMEPHOCTEH B pEAbHBIX JKU3HEHHBIX CHUTYalUsAX W OPU H3YyYCHUU
OpYrux  y4eOHBIX  MPEAMETOB,  NPOSBICHHUS  3aBUCHUMOCTEH U
3aKOHOMEpHOCTEH, (HOpMynupOBaTh MX Ha SI3bIKE MaTEMaTUKU M CO3/1aBaTh
MaTeMaTH4eCKUe MOJENH, MPUMEHSITh OCBOCHHBI MaTeMaTHYeCKUi ammapar
JUIS pelIeHHUs TPaKTUKO-OPUEHTHPOBAHHBIX 3a/a4, HHTEPIPETUPOBATH U
OIICHUBATH IMOJIyYE€HHBIE PE3YIbTaTHI.

Cpok peanuzauuu | 5 et

IIPOrpaMMBEI

MecTto yueOGHOTO B 5-9 xnaccax Maremarvka TpaJWLIHUOHHO M3y4aeTCsl B paMKax CIIETYIOIIUX
npeaMceTa B y4eOHBIX KypcOB: B 5—6 kiaccax — kypca «Matematnka», B 7-9 kimaccax —

y4eOHOM IIJTaHe

y4eOHBIX KypcoB «Anredpay, «I'eoMeTpus», «BeposITHOCTb U CTATUCTUKA
OO1ee 4ncIo0 YacoB IS U3y4eHUs: MaTeMaTHKH (0a30BbIi yPOBEHb) HA YPOBHE
OCHOBHOTO 001ero obpaszoBanus, — 952 waca: B 5 kimacce — 170 yacos (5
4acoB B Heseno), B 6 kiacce — 170 yacos (5 yacoB B Henento), B 7 kiacce —204




yaca (6 yacoB B Heflel0), B 8 kiacce — 204 yaca (6 yacoB B HezieN0), B 9 kiacce
— 204 yaca (6 yacoB B HEJIEIIIO).

Pe3ynbTaTel
OCBOEHUS
y4eOHOTO
npeaMera

JIMYHOCTHBIE Ppe3yJbTAaThl OCBOCHHUS MpPOrpaMMbl y4eOHOro Kypca
«MaremaTHKa» XapaKTepU3yIOTCS:

1) maTrpuoTHYecKoe BOCIIUTAHHE:

IPOSIBJICHUEM HMHTEpeca K IMPOLUIIOMY M HACTOSLIEMY POCCUHCKOU
MaTe€MaTUK{, LIEHHOCTHBIM OTHOLIEHHEM K JOCTWXEHHUSIM POCCUHMCKHUX
MaTEMAaTUKOB U POCCHUMCKON MAaTEMATUYECKOW IIKOJbI, K UCIOJIb30BAHUIO ITHUX
JOCTIDKEHUH B PYrUX HayKax U MPUKIaIHBIX chepax;

2) rpaxaaHcKoe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBINOJIHEHHIO 00SI3aHHOCTEN TpakJaHUMHA U pealln3alluu
€ro mpaB, NPEACTAaBICHHUEM O MaTeMaTHMYECKHUX OCHOBaX ()YHKIIMOHMPOBAHUS
Pa3IUYHbIX CTPYKTYD, SIBJICHUM, MIPOLIEAYp T'PaXkJaaHCKOTO 001ecTBa (Hanpumep,
BBIOOPBI, OIPOCHI), TOTOBHOCTBIO K OOCYXJIEHHIO JTHYECKUX MpooieMm,
CBSA3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHHIH HayKH, OCO3HAaHUEM
BAYKHOCTHU MOPAJIbHO-ITHUECKUX MPUHIUIIOB B JIEATEIBHOCTH YUEHOTO;

3) TpyAoBOE BOCIMTAHUE:

YCTaHOBKOW Ha aKTUBHOE Y4acTHe B pELIEHUH MPaKTUYECKUX 3ajay
MaTeMaTH4eCKONW HampaBJICHHOCTH, OCO3HAHWEM Ba)KHOCTH MaTeMaTHYeCKOTO
o0pa3oBaHUs Ha MPOTSHDKEHUU BCEH KU3HU JJIS YCHEIIHOM NpodeccroHaNIbHON
NEeATeNbHOCTH U pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HaHHBIM BBIOOPOM M
MOCTPOEHUEM MHAWBUIYAIbHOM TPaeKTOpUU 00pa30BaHMs U KU3HEHHBIX IUIAHOB
C Y4ETOM JIMYHBIX HHTEPECOB U OOLECTBEHHBIX TOTPEOHOCTEH;

4) acTeTYeCKO€e BOCIIMTaHME:

CIOCOOHOCTBIO K 3MOIMOHAJIBHOMY U 3CTETHYECKOMY BOCIPHUSATHUIO
MaTeMaTU4eCKUX OOBEKTOB, 3a/a4, PELICHUH, PacCyXJEHUH, YMEHHUIO BHJIETh
MaTeMaTH4ECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 TO3HAHUSA:

OpUEHTAllMEX B JEATCIBHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4dHBIX
IIPECTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHs YeJIOBEKa, IPUPOIbI U
oOmiecTBa, MOHMMAaHUEM MaTeMaTUYeCKOH HAayKd Kak cgepbl 4el0BEYeCKOM
JESTEIbHOCTH, ITANOB €€ pPa3BUTHs U 3HAYMMOCTH NIl Pa3BUTHUS LIMBWIN3ALINY,
OBJIAJICHUEM S3bIKOM MATEMAaTUKN U MAaTEMaTHYECKOHN KyJIbTYpOU Kak CPEICTBOM
IIO3HAHUS MUpPA, OBJAJECHUEM IPOCTEHIIMMH HABBIKAMU HCCIEI0BATEIbCKON
JESITEIbHOCTH;

6) ¢usuyeckoe BocnuTanue, (OPMHPOBAHHE KYJIbTYPBI 310POBbS U
3MOLMOHAJIBHOIO0 0J1arOnoIyYus:

TOTOBHOCTBIO IIPUMEHSATH MaTEMaTHUYECKHWE 3HaHWs B MHTEpPECax CBOETO
3I0pOBbs, BEIEHHUS 30pOBOTO  o0pa3a JKM3HM (3A0pPOBOE  MHUTAHHE,
cOaTaHCUPOBAHHBI pPEXHUM 3aHATUH M OTIbIXa, peryaspHas ¢undeckas
aKTUBHOCTh), C(HOPMUPOBAHHOCTHIO HaBbIKa pe(IeKCHH, MPHU3HAHUEM CBOETO
IIpaBa Ha OMMOKY U TaKOI'o K€ MpaBa JPYroro 4eioBeKa;

7) 3K0J10rMYecKoe BOCIIUTAHHUE:

OpHEHTAllME Ha MPUMEHEHHE MaTeMaTH4YEeCKUX 3HaHWM U1 pelIeHus
3aa4 B 00JIACTH COXPAaHHOCTH OKPY’KAIOIIeH Cpefibl, INIAHUPOBAHUS MTOCTYIIKOB
U OLIEHKM UX BO3MOJKHBIX IOCIIEJCTBUI AJIS OKPY)KAIOIIEH CPENbl, OCOZHAHNEM
rJ100aIbHOTO XapakTepa 3KOJOTHUECKUX MpoOIeM U MyTel UX pelIeHus;




8) apanTanus K N3MEeHAIOIIUMCS YCJIOBUAM COLUATBLHOM U MPUPOIHOIT
cpeasbl:

TOTOBHOCTBIO K JICHCTBHSM B YCIOBHSAX HEONPEAEIEHHOCTH, MOBBIIICHHUIO
YPOBHsSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYI0 AEATEIbHOCTb, B TOM
qHuciIe YMEHHE YUUThCS Yy JPYruX JIIOJeH, NpHoOpeTath B COBMECTHOM
JeATeTbHOCTH HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIMH U3 OTIBITA APYTHX;

HEOOXOMMOCTBI0O B (OPMUPOBAaHMHM HOBBIX 3HAHWUH, B TOM YHCIE
(dbopMynHupoBaTh HIEH, MOHATHUS, THIOTE3Bl 00 OOBEKTaX W SIBICHUSX, B TOM
YHcie paHee HEM3BECTHBIX, OCO3HABaTh NEPHUIUTHI COOCTBEHHBIX 3HAHUU H
KOMIETEHTHOCTEH, TNIAHUPOBATh CBOE PAa3BHUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO CHTYAllMI0, BOCHPHHHUMATh
CTPECCOBYIO CHTYallMI0 KaK BBI30B, TPEOYIOMNN KOHTpMEpP, KOPPEKTHPOBATH
MPUHUMAEMBIE PEHICHUS W JCHCTBHS, (POPMYIUPOBATh W OIICHWBATH PHUCKUA H
MOCJIEICTBUS, POPMUPOBATH OIIBIT.

METANIPEAMETHBIE PE3YJIbTATbI

ITo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBble joruveckue aeiicTBUs:

®  BEISIBIATH " XapaKTepH30BaTh CYIIIECTBEHHBIE pU3HAKA
MaTeMaTHYEeCKUX OOBEKTOB, TIOHSATHI, OTHOUICHUH MEXIY MOHSTHIMH,
(dhopMynupoBaTh onpeAeaeHus MOHATHH, yCTaHABINBATh CYILECTBEHHBIN
MPU3HAK KJIacCH(UKAIMKM, OCHOBAHHS JUIsi OO0OOIIEHUS W CpaBHEHWS,
KpUTEpUHU MTPOBOAMMOIO aHAIIN3A,

® BOCIPUHMMATH, (OPMYIHUPOBaTH M MPEOOPa3OBHIBATH  CYXKACHUSA:
yTIBEpAUTENbHbIE M OTpULATENbHbIC, €IUHUYHbIC, YacTHbIE U 0OIIue,
YCIIOBHBIE;

® BBIABIATh MaTEeMaTUYECKHWE  3aKOHOMEPHOCTH, B3aUMOCBSI3U U
npoTuBOopeurss B (paKkTax, NAaHHBIX, HAONIONEHUSAX M YTBEPXKICHUSX,
npemiaraTh ~ KpUTEpUM A BBISBICHHMS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUUIL;

e JleNaTh BBIBOJBI C MCIIOJIH30BAHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
WHAYKTUBHBIX YMO3AKIIOUEHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e pa3buparh JOKa3aTEIbCTBA MAaTEMaTHUYECKUX YTBEPXKIEHUH (MpsiMble U
OT  TPOTHUBHOTO),  MPOBOJUTH  CAMOCTOATENIBHO  HECIOXKHBIE
JI0Ka3aTeNbCTBA MaTeMaTUYECKUX (PAKTOB, BHICTPAWBATh ApTYMEHTAIIHIO,
OPUBOJIUTH TPUMEPHl U KOHTPIPHUMEPHI, 0O0CHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

e BbIOMpaTh crocod pelleHus yueOHOM 3anaud (CpaBHHUBATh HECKOJBKO
BapUaHTOB pelIeHMs, BbIOMpaTh HauOosiee MOAXOAALMI C Yyu€ToM
CaMOCTOSITEJIBHO BbI/ICTIEHHBIX KPUTEPHUEB).

ba3oBrble nucciieqoBarejbCKue 1eHCTBHA:

® UCMOJb30BaTh BOMPOCHI KaK UCCIEI0BATEIbCKUI MHCTPYMEHT MO3HAHUS,
(dbopMynupoBaTh BOINPOCH], (UKCHPYIOLINE NPOTHBOpPEUHE, MpodIiiemMy,
CaMOCTOSITEJIbHO YCTAQHABJIMBAaTh HCKOMOE M JlaHHOE, (POpMHUPOBATH
TUIIOTE3Y, ApTYMEHTHPOBATh CBOIO MO3UINI0, MHEHHE;

® [POBOJUTH IO CAMOCTOSITEIBHO COCTaBJIEHHOMY IUIaHY HECIOXHbBIN




OKCIIEPUMEHT,  HEOOJBIIIOE  HWCCIECNOBAaHHE IO  yCTAaHOBJICHHIO
0COOEHHOCTEH MAaTeMaTUYECKOT0 OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXIy CO00ii;

caMoCTOSITENbHO  (popmynupoBaTh  OOOOMIEHUSI W BBIBOABI  IIO
pe3ylibTaTaM TPOBEASHHOTO HAONIOJCHHS, HCCICIOBAHUS, OICHUBATH
JIOCTOBEPHOCTH TOJIYY€HHBIX PE3yJbTAaTOB, BEIBOJOB M 0000IIEHUH;
IIPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE TPOIECCa, a TAKKE BBIIBHTAThH
IPEJIIOJIOKCHHUS O €0 PA3BUTHUU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undpopmanmueii:

BBISIBIIATh HEIOCTaTOYHOCTh M HM30BITOYHOCTh WH(OpPMAIWH, HAHHBIX,
HEOOXOIMMBIX JJISl PELIEHUS 3a1a4U;

BBIOMpATh, aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh M HHTEPIPETHPOBATH
HMH(}OpPMaLINIO pa3TMYHbIX BUJIOB U (POPM MpeACTaBICHUS;

BBIOMpaTh (QopMy MpeAcTaBiieHus WHGOPMalUM M WIIIOCTPUPOBAThH
pelaeMble 3aJaud CXeMaMH, JuarpaMMaMu, WHOM Tpadukoil M HX
KOMOMHAILIMAMM;

OIIEHUBaTh HaJE&KHOCTh MH(OPMALUK 1O KPUTEPUSM, MPEATIOKEHHBIM
YUUTEJEM WU CPOPMYITHUPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHHKaTHUBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBHUS:

BOCIIpUHMMATh W (OPMYIUPOBATh CYXKJIEHHS B COOTBETCTBUHU C
YCIIOBUSIMH M LIEISIMH OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3pEHHS B YCTHBIX U NMHCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS IO
XOJ1y pelIeHus 3a/1a4i, KOMMEHTHPOBATh MOJTYYCHHBIH PE3yIbTaT;

B XOJie OOCYXJCHHS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMOi
TEMBbI, TPOOJIEMBI, pelIaeMoi 3a7a4u, BBICKA3bIBATh WJCH, HAICIICHHBIC
Ha TIOMCK pEIICHHS, COTOCTABIATh CBOM CYXACHUS C CYXKICHUIMHU
JAPYruX YYaCTHUKOB [HajioTa, OOHApYXHBAaTh pA3IMYMe M CXOJICTBO
HO3UINHA, B KOPPEKTHOW (opme (GOopMyIHpoBaTh pPa3HOIIIACHS, CBOU
BO3PAKEHMUS,;

IPEICTABIATh  pPE3ylbTaThl  PEUICHUS  3aJa4yd,  SKCICPUMEHTAa,
UCCIIE/IOBAaHMs, TPOEKTa, CAMOCTOSATENBHO  BbIOMpaTh  (opmar
BBICTYIUICHHSI C y4€TOM 3a/7a4 TIPE3CHTAlMd U OCOOCHHOCTEH
ayJUTOPHH;

NOHMMAaTh W  HCHOJB30BaTh  NPEHMYNIECTBA  KOMAaHJHOM U
VHIUBHYJIbHOW pPa0OTHl NpPU pEHICHHH Y4YeOHBIX MaTEeMaTHUYECKHX
3ajay;

NpUHUMaTh  LeJIb  COBMECTHOM  JEATCNBHOCTH,  IUIAHUPOBATh
OpraHu3allMI0 COBMECTHOM pabOThl, paclpelensiTh BUIbl padoT,
JIOTOBApHUBATHCA, 0OCYXKIATh MPOIECC U pe3ylbTaT paboThl, 0000MATH
MHEHHMS HECKOJIbKUX JIFOIeH;

y4acTBOBAaTh B TPYHNOBBIX (opmax paboTel (0OcyxaeHus, oO6MeH
MHEHMSMH, MO3TOBbI€ IITYpMbl U JIPYTHE€), BBINOJHATH CBOIO YacTb
pabOTBl M KOOPIMHHMPOBATH CBOM JEMCTBUS C JPYTMMHU UJIEHAMHU
KOMaH/ibl, OI[CHMBAaTh KAayeCTBO CBOEr0 BKJIaJa B OOLIMHA NMPOIYKT IO
KpUTEpHIM, CHOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBUSI.

PeryasitTuBHbIe YHHBepcaJbHbIe Y4eOHbIe el CTBUS




Camoopranusanus:
®  CaMOCTOATENBHO COCTABIIATH IUIAH, AITOPUTM pEIICHUS 3a1a4yu (MU €ro
4acTh), BEIOMPATh CIOCOO PEIICHUsI ¢ Y4ETOM HUMEIOIIHMXCS PECYPCOB H
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTUPOBATH
BapHaHThI pELICHUH ¢ y4ETOM HOBOW MH(pOpMaLUU.
CaMOKOHTPOJIb, SMOUMOHATbHbI HHTEJIEKT:
e BJANeTh CIOCOOAMH CaMOIIPOBEPKH, CaMOKOHTpOJIA Iporecca |
pe3yibTara penieHns MaTeMaTHIeCKOH 3aJauu;
® TPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPH PEIICHUH
3aJaui, BHOCHUTh KOPPEKTHBBI B JEATEIPHOCTH HA OCHOBE HOBBIX
00CTOSTENILCTB, HAWACHHBIX OIINOOK, BBISBJICHHBIX TPYTHOCTEH;
® OIICHMBATh COOTBETCTBHE Pe3yiIbTaTa JEATEILHOCTH TIOCTABICHHON LENH
U YCIIOBUSM, OOBSCHATH NMPHYUHBI JTOCTHIKCHUS WM HEIOCTIDKEHUS
1IeJIA, HAXOJUTh OIITNOKY, TaBaTh OIIEHKY MPHOOPETEHHOMY OIIBITY.

NHNPEAMETHBIE PE3YJIbTATDBI

K konmy oOyuenust B 5 kJjacce oOydaromuics TOIYYUT CISAYIOIINE
MPEIMETHBIC PE3YIbTATHI:

Yucja u BbIYUCTEHUS

[lonumath W TPaBUIBHO YHNOTPEONATH TEPMHUHBI, CBA3aHHBIE C
HaTypaJIbHBIMU YHCTIaMH, OOBIKHOBEHHBIMU U IECATUYHBIMU JAPOOSMHU.

CpaBHuBaTh U YHOPSAJOUMBATH HATypaJlbHbIE 4HCIA, CpPaBHUBATh B
MPOCTEHIINX CITydasiX OOBIKHOBEHHBIE APOOH, IECATUIHBIC IPOOH.

COoOTHOCHTH TOYKY Ha KOOPJAWMHATHOW  (YMCIOBOM) TIpPSIMOM  C
COOTBETCTBYIOIIMM €W YUCIOM U M300pa)kaTh HaTypajibHbIE YUCIIa TOUKAMH Ha
KOOPAMHATHOM (YMCIIOBOM ) TPSIMOMA.

Boinonuate apudmernyeckue AEHCTBUSA C HATypalbHBIMU YHCIAMH, C
OOBIKHOBEHHBIMHU APOOSIMHU B MIPOCTEHIINX CITydasiX.

BbInosHATE TPOBEPKY, IPUKHUAKY pPe3yIbTaTa BRIYUCICHUN.

OxkpyriiTh HaTypalbHbIC YHCTIA.

Pernenne TekcToBBIX 32424

Pemath TekcToBble 3amaud apUPMETHUUYECKUM CIIOCOOOM M C TOMOIIBIO
OpPraHM30BaHHOTO KOHEYHOTO repedopa BceX BO3MOKHBIX BApPUAHTOB.

Pematp 3amaun, copepkaliue 3aBHUCUMOCTH, CBSI3bIBAIOIINE BEIMYUHBI:
CKOPOCTbh, BpEMsI, PacCTOSTHUE, 11€HA, KOJTUYECTBO, CTOUMOCTb.

Hcnonb3oBath KpaTKue 3amUCH, CXEMbl, TaOIuIbl, O0O3HAUYECHUSA WpU
pElIeHNH 3a/1ay.

[Tonb3oBaTbcsi OCHOBHBIMH €OUHUIIAMH W3MEpPEHUsS: II€HBI, MaccChl,
paccTOsIHUSA, BPEMEHHU, CKOPOCTH, BBIpQXXaTh OJHH €IMHUIIBI BEJIMYHUHBI Yepe3
IpyTue.

W3Bnekath, aHaATU3UPOBATh, OIICHUBATh HH(POPMAIIHIO, TIPECTABICHHYIO B
Tabnmuie, Ha CTONOYATOM [uarpaMme, WHTEPIPETHPOBATH MPEACTaBICHHBIC
JaHHBIE, UCTIOJIH30BaTh JAHHBIC TIPH PEIICHUH 3a]ay.

Harasagnas reomerpus

[Tonb30BaThcsi TEOMETPHUECKUMHU TOHITUSMH: TOYKA, MpsMasi, OTPE3OK,
Jy4, YTOJI, MHOTOYT'OJIbHUK, OKPYKHOCTb, KPYT.




[IpuBoauTH MpUMEPHI 0OOBEKTOB OKPYKAIOLIETO MUPA, UMEIOIUX (OopMy
M3YYEHHBIX T€OMETPUIECKUX HUryp.

Hcnonb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C YIJIaMU: BEpILINHA, CTOPOHA,
C MHOTOYTOJIbHUKaMH: YroJjl, BEpLIMHA, CTOPOHA, JUAroHallb, C OKPYKHOCTbIO:
paauyc, 1uaMeTp, UEHTP.

N300paxkaTh M3y4yeHHbIE IreOMeTpHUYecKue (Urypbl Ha HEIMHOBAHHOW U
KJIeT4aToi Oymare ¢ IOMOIIBIO IIUPKYJIS ¥ JTMHEUKH.

Haxoautb JUIMHBI OTPE3KOB HENOCPEACTBEHHBIM U3MEPEHUEM C ITOMOIIBIO
JVHENKHU, CTPOUTH OTPE3KH 33aJaHHOW JJIMHBI; CTPOUTH OKPYKHOCTb 33JaHHOI'O
paauyca.

Hcnonb3oBaTh CBOICTBA CTOPOH U YIJIOB IPSIMOYTOJIbHUKA, KBaJpaTa AJs
UX MTOCTPOEHUS, BBIYMCIIEHUS TUIOIIAIN U IEPUMETPa.

BoruncnaTe nmepuMerp M IUIOLAAb KBajpaTa, NMPSMOYTOJbHHKA, (QUryp,
COCTaBJIEHHBIX M3 NPSIMOYIOJIbHUKOB, B TOM uucie (uryp, u3o0paxEHHbIX Ha
KJIeT4aToil Oymare.

[Tonb30BaThCsi OCHOBHBIMU METPUUYECKUMH €IMHUIIAMH U3MEPEHUS JITUHBL,
TJIOLIA/IM; BBIPAXKaTh OJTHU €IMHUIIbI BETUYUHBI Uepe3 JIpyrue.

PacnoznaBare mapamienenunen, KyO, HCIOJIb30BaTh TEPMUHOJIOTHUIO:
BEpIIMHA, peOpo, rpaHb, U3MEPEHUs, HAXOJAUTh U3MEpPEHUs Mapaljiesienumnesaa,
KyoOa.

Boruncnate 00b€M KyOa, mapajuiesienumnena 1o 3aJaHHbIM HU3MEpEeHHSIM,
M0JIb30BaThCs EAMHUIIAMH U3MEPEHUS 00bEMA.

Pemath Heclo)kHbIE 3ajjaud Ha U3MEpPEHUE T'€OMETPUYECKUX BEIUYUH B
MPAKTUYECKUX CUTYaIUSX.

K konmy oOyduenumss B 6 kJjacce 0oOydyaromUNCS TOJIYYUT CISAYIOIINE
MpeIMETHBIE PE3yAbTaThI:

Yucsia 1 BBIYUCICHHUS

3HaTh U NOHUMATh TEPMUHBI, CBA3AHHbBIE C PA3JIMYHBIMHM BHJIAMU YHCET U
croco0aMM WX 3aIUCH, MEPEeXOJUTh (€CIIM 3TO BO3MOXKHO) OT OTHOW (POpMBI
3aMMcy yucia K Apyroii.

CpaBHuBaTh ¥ yIOOPSAOYMBATH LEJble YHUCIA, OOBIKHOBEHHBIE U
JeCSITUYHBIE TPOOH, CPaBHUBATH YKCIIa OJHOTO M Pa3HbBIX 3HAKOB.

BoinonHATh, coyeTast yCTHbIE M MHUCbMEHHBbIE MPUEMBI, apu(pMETHUYECKHE
NEUCTBUS C HATypaJbHBIMM M II€JIBIMH YHUCJIaMH, OOBIKHOBEHHBIMU U
JECSITUYHBIMH JIPOOSMU, MOJ0KUTEIBHBIMHA U OTPUIIATENIbHBIMH YHCIIAMHU.

BoruncnsaTe 3Hau€HUS YHCIOBBIX BBIPAXKEHHM, BBITIONHATH MPUKUAKY U
OIICHKY pe3yJIbTaTa BBIYUCICHUN, BBIMIOJHATH MPEOOPa30BaHUS YHCIOBBIX
BBIpa)KEHUI Ha OCHOBE CBOMCTB apu(METHUECKUX ACHCTBUI.

CoOTHOCUTH TOUYKY Ha KOOPAMHATHOW NIPSAMON C COOTBETCTBYIOLIUM €M
YUCIOM W HM300pa)KaTh YUCJIa TOYKAMU Ha KOOPAMHATHOW MPSMOi, HaXOAWUTh
MOJYJIb YHUCIIA.

CooTHOCUTH TOYKM B IpPSAMOYTOJIBHOM CHCTEME KOOpAMHAT C
KOOpJIMHATaMH 3TOU TOYKH.

OKpyrysTh 1enble Yyicha U JeCATUYHbIE IpoOU, HAXOIUTh MPUOTMKEHUS
quced.

YucnoBbie 1 OyKBeHHbIE BbIPaKEeHHS

[lonuMaTh M ymoTpeOIATh TEPMHUHBI, CBSI3aHHbIE C 3aMUCHIO CTEIEHU




4lyclla, HAXOAWTh KBaApaT M KyO YHWCIIA, BBIYMCIATH 3HAUYEHUS YHMCIOBBIX
BBIPAKEHUH, COJEPHKAILNX CTEIIECHU.

[lonb3oBaTbcsl NpU3HAKaAMM JAEIUMOCTH, pPAcKJIa[blBaTh HaTypalbHbIE
4lCJla Ha POCThIE MHOXKHUTEIH.

[onp30BaThcs MacITaboM, COCTABIIATH MPOTIOPLUH U OTHOIICHHUS.

Hcnonws3oBarh  OykBBl  jJisi  O0O3HAUEHUS  YUCEN TPH  3aIUCH
MaTeMaTHYECKUX BBIPAXKEHUM, COCTABISATh OYKBEHHBIE BBIPAKEHUS U (POPMYIIBI,
HaXOJUTh 3HA4YE€HHUsS OYKBEHHBIX BBIPAKEHUM, OCYILECTBISAS HEOOXOJUMbIE
MIOICTAHOBKHU U IpeoOpa3oBaHusl.

HaxonuTh HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemrenue TekcTOBBIX 3a/1a4

Pemrate MHOTOIIIArOBBIE TEKCTOBBIC 33/1a4U apUPMETHIECKUM CIIOCOOOM.

Pemars 3amaum, cBsi3aHHBIE C OTHOULIEHHWEM, MPOTOPIHMOHATBHOCTHIO
BEJIMYMH, IPOLIEHTAMM, PEIIaTh TP OCHOBHBIE 33a]1a4l Ha IPOOU U MPOLIEHTHI.

Pematp 3amaun, copepkaliue 3aBHUCHUMOCTH, CBSI3bIBAIOLINE BEIMYUHBI:
CKOPOCTB, BpeMms, paccrosiHue, 1eHa, KOJIMYECTBO, CTOUMOCTb,
MIPOU3BOIUTENBHOCTh, BpeMs, O00bEM paboOThl, HUCHOJB3Yd apudmMeTnyecKkue
NEeUCTBUS, OLEHKY, TPUKUIKY, T[0Jb30BaTbCd  €OUHUIIAMH  H3MEPEHHS
COOTBETCTBYIOIIMUX BEJIMYHUH.

CoctaBisaTh OyKBEHHBIE BHIPAKEHUS 110 YCIOBHIO 33a4H.

N3Bnekary mHpOpMaNNO, MPEACTABICHHYIO B TaOJMIAX, Ha JTUHEWHOMH,
CTOJIOUATOM WM KPYroBOM AMarpaMMax, WHTEPIPETHPOBATh IMpPEICTaBICHHbBIC
JAHHBIE, UCIOJIb30BaTh JaHHbIE IIPU PELICHUU 3a]1a4.

[IpenacraBnsate wHOpMAIMIO C TOMOIIBIO TaOMWI, JUHEHHOU |
CTOJIOYATON TUarpamm.

Harasiinas reomerpust

[IpuBoauTh HpUMeEpsl 0OOBEKTOB OKPYXNKAIOLIET0 MHpA, UMEIOIIUX GopmMy
W3YYEHHBIX T€OMETPHUYECKHUX TUIOCKUX U MPOCTPAHCTBEHHBIX (DUTYp, MPUMEPHI
PaBHBIX U CUMMETPUYHBIX QUTYP.

N300paxkaTh ¢ MOMOIIBIO IUPKYNS, JHHEWKH, TPAaHCHOPTUpA Ha
HEJIMHOBAHHOM W KjeTyaTol Oymare Hu3ydeHHbIE IUIOCKHE TI'e€OMETpUYECKUe
(burypsl 1 KOH(UTYpaAITUH, CHMMETPUYHBIC (PUTYPHI.

[Tonb3oBaThcsi TEOMETPUUECKUMU  TOHSTHUAMU:  PABEHCTBO  (UTYD,
CUMMETpHs, HCIOJb30BATh TEPMHUHOJIOTHIO, CBS3aHHYIO C CHUMMETPHEH: OCh
CUMMETPHUHU, UEHTP CUMMETPHUH.

Haxonuth Benu4MHBI YIJIOB HM3MEPEHUEM C IOMOIIBI TPaHCHOPTHPA,
CTPOMUTH YIUIBl 33JAaHHOM BEJIWYMHBIL, IOJB30BATbCS MPU PEIICHUH 33]a4
rpalyCHOM MeEpOH YIJIOB, pPAaclO3HaBaTb Ha 4YEPTEkKax OCTPBIA, MNPIMOH,
Pa3BEPHYTBIN U TYIIOHN YIJIBL.

BbruncnaTe UIMHY JIOMaHOMH, NEPUMETP MHOTOYI'OJIBHHKA, MOJIb30BATHCA
€IMHULIAMHA W3MEPEHHUs JUIMHBI, BBIpaXaThb OJHU €IWHMIIBI M3MEPEHUS UIMHBI
4yepes IpyTHue.

Haxonutb, Hcronb3ys 4YepTEXHBIE WHCTPYMEHTBI, PACCTOSIHMS: MEXKIY
JIBYMsI TOYKaMH, OT TOYKH JI0 IPAMOH, [UIMHY IIyTH Ha KBAaJPAaTHOM CETKE.

Bbuucnare miomane (QUryp, COCTaBJIEHHBIX M3 MPSMOYTOJbHHUKOB,
UCTOJb30BaTh pa30dMeHHWe Ha NOPSIMOYTOJBHHUKH, Ha paBHbIE (UTYpHI,
JOCTpauBaHUE JI0 MPSAMOYIOJbHUKA, I0JIb30BaTbCSl OCHOBHBIMU €IMHULIAMU




W3MEpPEHUs IUIOIAA, BbIpaKaTh OJHU €IMHHULBI W3MEPEHHUs IUIOIIAaU 4Yepe3
JpyTHe.

PacriozHaBath Ha MOJENAX U M300paKEHUSAX NUPAMUIY, KOHYC, LIMJIMHAD,
UCIOJIb30BaTh TEPMHUHOJIOTHIO: BEPIIHHA, peOpo, TpaHb, OCHOBAHHUE, Pa3BEPTKA.

N3obpaxaTe Ha KIeTYaTOM OyMare mpsMOYTOJIbHBIN MapajuieIeIune/.

Bbraucnare 00bEM  MPAMOYroNBHOTO — Mapajuiesienunena,  Kyoa,
M0JIb30BAThCS OCHOBHBIMH €MHUILIAMH U3MEPEHUs 00bEMa;

PemaTps Hecno)xkHbIE 3a7jaud HA HAX0XJIEHUE T€OMETPUUECKUX BEJIUYUH B
MPaKTUYECKUX CUTYaIUSX.

JIM4HOCTHBIE Ppe3yJbTATBl OCBOCHHUS MPOTpaMMbl y4eOHOTO Kypca
«Anrebpa» XapaKTepHU3yIOTCS:

1) naTrpuoTHYecKoe BOCIIUTAHHE:

MIPOSIBJIECHUEM HHTEpeca K IMPOIUIOMY H HACTOAIIEMY POCCHHUCKOMN
MaTeMaTHK{, II€HHOCTHBIM OTHOLIEHHWEM K JOCTWXEHHUSIM POCCUHUCKHUX
MAaTE€MAaTHUKOB M POCCUHCKOM MaTEMaTUYECKOM MIKOJIbI, K MCIOJb30BaHUIO 3THX
JOCTHKEHHUH B IPYTUX HayKax U MPUKJIAJHbIX chepax;

2) rpa:kIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBINIOJIHEHHIO O00SI3aHHOCTEN TpakJaHWMHA U pean3aluu
€ro mpaB, MPEACTaBICHHEM O MaTeMaTHMYECKHUX OCHOBaX ()YHKIIMOHHPOBAHUS
Pa3IMYHBIX CTPYKTYp, SIBJICHUMN, MPOLEAYp TPa)kJIaHCKOTO o0lecTBa (Harpumep,
BBIOOPBI, OIPOCHI), TOTOBHOCTBIO K OOCYXKJIEHHIO STHYECKHX MpobiieMm,
CBA3aHHBIX C IPAKTUYECKUM INPUMEHEHHEM IOCTHMKCHMM HAayKH, OCO3HAaHUEM
BAKHOCTH MOPAJIbHO-ITUYECKUX IPUHIUIIOB B IEATEIBHOCTH YYEHOTO;

3) Tpy10BO€E BOCIIUTAHUE:

YCTaHOBKOM Ha AaKTHBHOE YYacTHE B PEIICHUM IPAKTUYECKHX 3a]a4
MaTE€MaTUYECKON HANpaBICHHOCTH, OCO3HAHWEM Ba)KHOCTHM MaTE€MaTHYECKOIO
o0pa3oBaHus Ha MPOTSHKEHUM BCEH KU3HM I YCHEUIHON NMpodecCHOHaIbHON
NeATeNbHOCTH U pa3BUTHEM HEOOXOAMMBIX YMEHHUI, OCO3HAHHBIM BBIOOPOM H
[IOCTPOEHUEM MHAWBUIYAIbHOM TPAaeKTOpUU 00pa30BaHMsl U JKU3HEHHbIX IIJIAHOB
C Y4ETOM JIMYHBIX HHTEPECOB U OOLECTBEHHBIX TOTPEOHOCTEH;

4) acTeTHYecKOe BOCIIMTaHHE:

CIOCOOHOCTBIO K 3MOIMOHAIBHOMY U 3CTETHYECKOMY BOCIPHUSATHUIO
MaTeMaTH4YeCKUX OOBEKTOB, 3a/ay, PELICHUH, pacCyXJeHUH, YMEHHUIO BHJIETb
MaTeMaTH4ECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOr0 NO3HAHUSA:

OpUEHTAllMEX B JEATEIBHOCTM HA COBPEMEHHYKO CHUCTEMY Hay4dHBIX
IpeCTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTH YeJIOBeKa, IPUPOIbI U
oOmiecTBa, MOHMMAaHUEM MaTEeMAaTUYECKOM HAayKH Kak cgepbl YeloBeYecKOu
JESITEILHOCTH, ITAOB €€ Pa3BUTHS U 3HAYUMOCTHU JJIS PA3BUTHUS LIMBWIN3ALNH,
OBJIAJICHUEM SI3bIKOM MATEMATUKN U MAaTEMaTHYECKOHN KyJIbTYpPOH KaK CPEICTBOM
IIO3HAHUS MHUpPA, OBJAJEHUEM IPOCTEHIIMMH HABBIKAMU HCCIENI0BATEIbCKON
JESITEIbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (OPMHPOBAHNE KYJIbTYPbI 310POBbS H
3MOLMOHAJIBHOIO 0J1aronoIy4Yus:

TOTOBHOCTBIO IIPUMEHSATh MaTEMaTHUECKUE 3HaHMsI B MHTEpPECax CBOETO
3I0pOBBsS, BEICHUS 370pOBOTO  o00Opa3a JKM3HM (340pOBOE  IHUTAHUE,
cOaNaHCUPOBAHHBI pPEXHUM 3aHATUH M OTAbIXa, peryispHas Qu3nuecKas




AKTUBHOCTH), COPMHUPOBAHHOCTHIO HaBBIKA pedIIeKCHUU, MPU3HAHHUEM CBOETO
IpaBa Ha OMMOKY M TaKOTO K€ MpaBa JAPYroro 4ejIoBeKa;

7) 3K0J10rHYeCcKoe BOCIIUTAHUE:

OpHEHTAllMe Ha MPUMEHEHHWE MATEMAaTUYECKUX 3HAHWM JUIsl pelIeHus
3a/1a4 B 00JIACTH COXPAaHHOCTH OKPYKAIOIIEH cpefbl, TUIAHUPOBAHUS TTOCTYIIKOB
Y OLIEHKH WX BO3MOXKHBIX TOCIEJACTBUN ISl OKPYXKAIOIIEH Cpelbl, OCOZHAHUEM
II00ATFHOTO XapaKTepa 3KOJOTUISCKUX MPOOIIeM U TyTEeH MX PeIIeHMS;

8) aganTanus K N3MEHAOIUMCS YCJIOBUSIM COUMATBHOM M MPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JISHCTBUSIM B YCIOBHSIX HEOMPEACTEHHOCTH, TTOBBIIICHUIO
YPOBHSI CBOE€H KOMIIETEHTHOCTH 4Yepe3 MPaKTUUYECKYIO JESITeIIbHOCTh, B TOM
YUCJI€ YMEHHE YYHUTHhCS Yy JPYrux JroJed, NpuoOperath B COBMECTHOM
NESITETFHOCTH HOBBIC 3HAHUS, HABBIKMA W KOMIIETCHIIUH U3 OTIBITA APYTUX;

HEOOXOIUMOCTBI0O B (POPMUPOBAHUU HOBBIX 3HAHHUM, B TOM YHUCIE
dbopmynupoBaTh HJAEH, MOHATUS, THUNOTE3bl 00 OOBEKTaX U SBJICHHSIX, B TOM
YHUCJI€ paHee HEW3BECTHBIX, OCO3HABAaTh Ne(PUIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TIJITAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABAaTh CTPECCOBYIO CUTYaIlMI0, BOCTPUHHUMATH
CTPECCOBYIO CHUTYAIMI0 KaK BBI30B, TPEOYIOIMHI KOHTPMEP, KOPPEKTUPOBATH
MPUHUMAEMbIE PEIICHUs U NEUCTBUS, (POPMyTUpOBaTh M OIEHWBATH PHUCKH H
MOCJIECTBUS, POPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1elCTBHS

Ba3oBble 1ornyeckue geicTBus:

® BBUBIATE M XapaKTepu30BaTb CYILIECTBEHHbIE  INPU3HAKU
MaTeMaTHYeCKUX 0ObEKTOB, HOHATHUM, OTHOLIEHUI MEXy MOHATHAMH,
(dbopmynupoBathb olpeneneHus HOHATHH, yCTaHABIIUBATh
CYIIECTBEHHBbIN MPU3HAK KJIACCU(PUKALNMU, OCHOBaHUS Ul 0000IIeHus
Y CPaBHEHMS, KPUTEPUU MPOBOAUMOTrO aHAIN3A;

® BOCIpPUHMMATh, (OPMYJIHUPOBATE WU IPEOOPa3OBHIBATh CYKICHUS:
yTBEPAUTENIbHBIE U OTPHUIATENbHbIEC, €AMHUYHbIEC, YaCTHbIE U 00IIue,
YCJIOBHBIE;

® BBIBIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M U
OPOTUBOpEUMs. B (paKTax, NAHHBIX, HAOMIONEHUSIX U YTBEPXKACHUSX,
npejjaraTb  KpUTEpUW s BBIABJICHUS  3aKOHOMEpPHOCTEH U
IIPOTUBOPEYUN;

e JenaTh BBIBOJBI C UCIOJIb30BAaHHEM 3aKOHOB JIOTMKH, JETYKTUBHBIX U
MH/IYKTHBHBIX YMO3aKIIOUEHHH, yMO3aKIIOUE€HHH 110 aHAJIOTHH;

e pa3duparh 10Ka3aTeNbCTBA MAaTEMaTHUECKUX YTBEPXKACHUH (IpsMBbIe U
OT  TPOTHUBHOTO),  IPOBOJUTH  CAMOCTOSITENIBHO  HECIJIOKHBIE
JI0Ka3aTelbCTBA MaTeMaTHYECKUX ¢akToB, BBICTPAUBATh
apryMeHTaluio,  NPUBOAUTH  HPUMEPHl U KOHTPHPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE PACCYXKICHUS;

e BbIOMpATh crOCOO perieHus: yueOHOHM 3agauu (CpaBHUBATh HECKOJBKO
BApMAHTOB peIlEHUs, BbIOMpaTh HauboJsiee MOAXOAIUN C Yyu€ToM




CaMOCTOSITEJILHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble ncciaenoBarebCKHe AeiCTBHS.

WCIIOJIb30BaTh  BOMPOCHI  KAaK  HMCCIEAOBATCIHCKUN  WHCTPYMEHT
Mo3HaHus1, (OPMYTUPOBATH BOMPOCH], (UKCHUPYIOIIHUE MPOTUBOPEUHE,
npoOiieMy, CaMOCTOSITEIIBHO YCTaHABIIMBAaTh HWCKOMOE U JIAaHHOE,
(hopMHpOBATh TUTIOTE3Y, APTYMEHTHPOBAThH CBOIO IMO3HUIIHIO, MHEHHUE;
IPOBOJMTH TI0 CAMOCTOSTEIHHO COCTaBJICHHOMY IUIAHY HECIIOXKHBIN
OKCIIEPUMEHT,  HEOOJIBIIIOE  WCCIICJIOBAaHWE TI0  YCTAaHOBJICHUIO
O0COOCHHOCTEH MAaTeMaTH4YeCKOrO0 OO0OBEKTa, 3aBUCHMOCTECH OOBEKTOB
MEXTy o001,

CaMOCTOSITENIHHO  (OPMYJIUpPOBaTH OOOOIIEHHWS ¥  BHIBOJABI IO
pe3yiibTaTaM MPOBEIEHHOTO HAOIOJCHMSI, WCCIEIOBAHUS, OI[CHUBATH
JIOCTOBEPHOCTH TIOJIYY€HHBIX PE3yJIbTAaTOB, BEIBOJOB M 0000IIEHUI;
MIPOTHO3UPOBATH BO3MOYKHOE PAa3BUTHE MPOIECCa, a TAKKE BBIJIBUTATH
MIPEIITOJIOKESHHSI O €TO0 PA3BUTHUU B HOBBIX YCIIOBHUSX.

Padora ¢ undopmanmeii:

BBISIBIISATh HEJOCTATOYHOCTh W M30BITOYHOCTh MH(OPMAIIMH, TAHHBIX,
HEOOXOIUMBIX JIJISl PEIICHUS 3a1a4H;

BBIOMPATh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh U WHTEPIPETHPOBATH
MH(OPMAIIHIO PA3TUIHBIX BUJIOB U (POPM IIpeICTaBICHHS;

BBIOMpaTh (hopmy mpencTaBieHUs WHPOpPMANMU M WIUTFOCTPHPOBATH
pelaeMbple 3aJaud CXxeMaMH, JuarpaMMaM#, WHOW rpadukod W Hx
KOMOWHAILIUSAMU,

OIICHUBATh HAAEKHOCTh HH(POPMAIMH [0 KPUTEPHUSIM, MPEATI0KCHHBIM
yUUTEIeM Wi cHOPMYITHPOBAHHBIM CaMOCTOSITEITBHO.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

BOCIIPUHUMATh W (HOPMYJIHUPOBATh CYXKJICHHS B COOTBETCTBHUH C
YCIOBUSAMHU M IEJISAMH OOIIECHHUS, SICHO, TOYHO, IPAMOTHO BBIPAKATh
CBOIO TOYKY 3pPCHHMS B YCTHBIX M IHCBMEHHBIX TEKCTaxX, JaBaTh
MOSICHCHHS TI0 XOJIy PEUICHUS 3aJIa4l, KOMMCHTHPOBATh MMOJIYYCHHBIN
pe3yJbTarT;

B XOJIc OOCYXXICHHS 3a/laBaTh BOTIPOCHI 10 CYIIECTBY OOCYXIaeMOM
TEMbI, IPOOJICMBI, PEIIacMO 3a/1auu, BHICKA3bIBATh HJICH, HAIICIICHHBIC
Ha TIOMCK PEIICHHsI, COTIOCTABIISATh CBOU CYXKICHHUS C CYXKICHHSIMHU
JIPYrUX YYaCTHUKOB JHajora, oOHapyXHBaTh pa3jiMyke U CXOJCTBO
NO3HIIMK, B KOpPpeKTHOH (opme (opMynupoBaTh pa3HOTIIACHS, CBOU
BO3PaKCHHUS,

OPEICTaBISITh  PE3yiAbTaThl  pEIIeHHUs  3aJaud, OKCIEePUMEHTa,
UCCIIEJIOBaHMS, TMPOEKTa, CaMOCTOATEIbHO BBIOMpaTh  (hopmar
BBICTYIUIEHHSI C Yy4ETOM 3aJad TMpe3eHTalul Hu 0coOeHHOCTeH
ayJIUTOPHUH;

NOHMMAThb W  HWCIONB30BaTh  MPEUMYIIECTBA  KOMaHIHOW U
WHIUBUAYAIbHOW pabOThl MPH pPEUICHHH YYeOHBIX MaTeMaTHYEeCKHX
3a1a4;

NpUHUMATh  [eJb ~ COBMECTHOW  JEATEeNhbHOCTH,  IUIAHUPOBATH
OpPraHM3aIMI0 COBMECTHON paboThI, pacmpenensTh BHUABI PadoT,
JIOTOBApUBATHCA, OOCYXKAATh MPOILIECC U pe3ylbTaT padoThl, 0000IAaTh




MHEHHS HECKOJILKHX JTIOJICH
® y4yacTBOBaTh B TpYyMIOBBIX (opmax paboTsl (0OCYXIeHHsS, OOMEH
MHEHUSIMH, MO3TOBBI€ HITYpPMBl U JAPYIHE), BBIIOJHATH CBOK YacTh
paboTBl M KOOPAMHHPOBATH CBOU JACUCTBUS C JPYTMMHU UJICHAMHU
KOMaH/bl, OLICHMBaTh Kau€CTBO CBOEr0 BKJIaJa B OOLIMN MPOAYKT IO
KPUTEPHSIM, CPOPMYIMPOBAHHBIM YYaCTHUKAMH B3aMMOJACHCTBHSL.
PeryasitTuBHble yHMBepcaJbHbIe YUeOHbIe AelicTBUS
Camoopranu3anus:
® CaMOCTOSATEIbHO COCTAaBJISITH IUIAH, aJTOPUTM pelIeHUs 3a1aud (WiIu
€ro 4YacTh), BBIOMpATh CHOCOO pemIeHUs € YYETOM HUMEIOIIUXCS
pecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaThb W
KOPPEKTUPOBATh BapUaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALIHHL.
CaMOKOHTPOJIb, IMOLMOHAILHBIH MHTEJVIEKT:
e BJAJETh CrNoco0aMu CaMOINPOBEPKH, CaMOKOHTpOJIA Ipolecca |
pe3yiibTaTa peuieHusl MaTeMaTHuYecKoi 3a1auu;
® MpeABHAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPHU PEUICHUU
3a/la4d, BHOCHUTb KOPPEKTUBBI B JESTEIbHOCTh Ha OCHOBE HOBBIX
00CTOSITENCTB, HAIEHHBIX OUINOOK, BBISIBICHHBIX TPYAHOCTEN;
® OLEHMBATh COOTBETCTBHE pe3yjibTaTa JIESTEIbHOCTH IOCTaBICHHOMN
UeIM W YCIOBUSM, OOBSACHATH TPUYMHBI JOCTHXKEHHUS  WIH
HEJOCTMKEHHUS] 1€, HaXOoAWTh  OWmMOKY, JaBaTb  OLIEHKY
MPUOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIBTATbBI

K konmy oOyuenuss B 7 KJjacce 0OOydyaroOmUNUCS TOIYYUT CISAYIOIINE
MPEAMETHBIC PE3YJIbTAThI:

Yucaa ¥ BLIYHCIEHUS

BrImonHsaTe, coueras yCTHbIC W NMHUCBMEHHBIC MPUEMBI, apu(dMETHICCKIE
JEHCTBUS C pallMOHAIBHBIMH YUCIIAMHU.

HaxonuTth 3Ha4YeHUs YHMCIIOBBIX BBIPOKCHUH, MPUMEHSTh Pa3HOOOpa3HbIC
crocoObl ¥ MPUEMBI BBIYMCIICHUS 3HAYCHUH TPOOHBIX BBIPAXKEHUH, COIEpIKAIIUX
O0OBIKHOBEHHBIC U JICCATUYHBIC TPOOH.

[TepexoauThk OT 01HO# (HOPMBI 3aIllMCH YHCEN K APYroi (mpeoOpa3oBbIBATH
JNECSITUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHUHYIO, B
YaCTHOCTH B OECKOHEUHYIO AECATUYHYIO IPOOB).

CpaBHUBATh U YIOPAI0YMBATH PAIMOHAIBHBIE YK CIIA.

Oxpyryarh unca.

BeIMONHATE TPUKUAKY W OIEHKY pe3ylbTaTa BBIUMCICHUM, OIICHKY
3HAUEHUN YHCIOBBIX BBIPAKECHHU. BBIMONHATE NEHCTBUS CO CTENEHSAMU C
HaTypaJIbHBIMU TIOKa3aTeNsIMHU.

[IpumeHsTh TpPHU3HAKK  JENUMOCTH, pasiIoKEHHE Ha  MHOMKHUTENIH
HaTypaJlbHbIX YHCETI.

Pemath mpakTHKO-OPHUEHTUPOBAHHBIE 3a/1a4M, CBSI3aHHBIE C OTHOIICHHEM
BEITUYMH, TPOTOPIMOHATHLHOCTHIO BEIMYMH, MPOICHTaMU, HHTEPIPETUPOBATH
pe3yNbTaThl PEIISHUs 3a/1a4 ¢ YUETOM OTpaHUYEHUH, CBSA3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX 0OBEKTOB.




Auredpanyeckue BbIpaKeHHs

Hcnonb3oBarh  anreOpanyeckyrd  TEPMUHOJIOTMIO UM CHMBOJIHKY,
MPUMEHSATH €€ B IIPOLIECCe OCBOCHUS YUeOHOTO Marepuania.

HaxonuTh 3Ha4YeHHsi OYKBEHHBIX BBIPAKEHUM NPH 33JaHHBIX 3HAUCHHSIX
[IEPEMEHHBIX.

BemonsATe  mpeoOpa3oBaHMS  LENOTO  BBIPAKEHHS B MHOTOWICH
MIPUBEACHHUEM I0/I0OHBIX CIIaraeMbIX, pACKPHITHEM CKOOOK.

BBINONHATE YMHOKE€HHE OJHOWIEHA HAa MHOTOWIEH M MHOIOWIEHa Ha
MHOTOYJIEH, IPUMEHATH POPMYIIbI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcyuiecTBiATh pa3ioKEHUE MHOTOYJICHOB HAa MHOMKUTENIHM C IOMOUIBIO
BBIHECEHHMSI 3a CKOOKM OOIIero MHOXUTENs, TPYNIUPOBKU CIAraeMsix,
MpUMEHEHUsI (POPMYIT COKPAILIEHHOTO YMHOKEHUS.

[IpumensaTs npeoOpa3oBaHMs MHOTOYJICHOB JUI PELIEHUS Pa3IN4HbIX
3a/1a4 U3 MaTeMaTUKU, CMEXHBIX ITPEIMETOB, U3 peaIbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH C HATYPAIbHBIMH IMOKA3aTEIAMHU IS
npeoOpa3oBaHus BEIPAKCHUIA.

YpaBHeHUsI M HEPABEHCTBA

Pewrate nrHeENHbIE ypaBHEHUS C OJHOM NMEPEMEHHOW, MPUMEHSS IpaBuia
rmepexoja OT HCXOJHOTO YpPaBHEHHMS K pPaBHOCWIBHOMY emy. IIpoBepsTs,
SBJISIETCS JIM YUCJIO KOPHEM YPAaBHEHMUS.

[IpumensaTh rpadguueckue METOAbl NpU PEUICHUH JIUHEWHBIX YpaBHEHHUH U
UX CHCTEM.

[lonGupats mpumepsl map 4YHCENd, SBISIOUIMXCS PELICHUEM JMHEHHOIro
YPaBHEHUS C ABYMS IIEPEMEHHBIMHU.

CtpouTh B KOOPAWMHATHOW TUIOCKOCTH TpauK JIMHEWHOTO ypaBHEHHS C
IBYMsl NEPEMEHHBIMH, MOJB3YsCh IpaUKOM, MPUBOIUTH MPUMEPHI PELICHHUS
YPaBHEHUS.

Pematp cuctemsl IByX JMHEHHBIX YPAaBHEHHH C IBYMS IIEPEMEHHBIMH, B
TOM 4HcIIe rpadUuecKy.

CocraBiaTh M pemiarbh JIMHEHHOE YPAaBHEHHE WIM CUCTEMY JIMHEHHBIX
YPAaBHEHUI 10 YCJIOBHUIO 3aJadd, WHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y MOJYy4CHHBIN PE3yibTar.

DyHKUUH

N300paxxaTp Ha KOOPIMHATHOW TMpPSAMONW TOYKH, COOTBETCTBYIOLIHE
3alaHHBIM KOOpJIMHATaM, JIy4d, OTPE3KH, MHTEPBAJbI, 3alUCHIBATh YHUCIIOBbHIE
IIPOMEXYTKU Ha alre0pandyeckoM si3bIKe.

Otmeudats B KOOpAMHATHOM IUNIOCKOCTH TOYKH I10 33JaHHBIM KOOpJAUHATAM,
CTPOUTH Tpapuky TUHEHHBIX QyHKIMHA. CTpoUTh rpaduk GyHKIUHU Y = |X|.

OnuceiBaTh C TOMOLIBIO (PYHKIMIA HM3BECTHbIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHHUE, ILI€HA, KOJMYECTBO, CTOMMOCTb,
MIPOU3BOAUTENIBHOCTD, BpeMs, 00bEM pabOoThI.

HaxonuTh 3HaueHne QpyHKIMN IO 3HAYEHHUIO €€ apryMeHTa.

[TonnmaTh rpaduueckuii cnocod mpeacTaBIeHHs U aHanu3a HHGopMaIu,
U3BJIEKaTh M HUHTEPHPETHPOBATH HHGOPMAIMIO U3 TpadUKOB peabHbBIX
IIPOLIECCOB U 3aBUCUMOCTEH.

K xoHmy oOydyeHus B 8 kJjacce 0oOydaromMiiCs TOJYYUT CIIEAYIOIINE
IIPEIMETHBIE PE3YIBTATHI:




Yucia ¥ BbIYMCICHUS

Hcnonb3oBaTh HavaabHbIE MPEACTABICHUS O MHOXKECTBE JAEHCTBUTEIbHBIX
yucen S CPaBHEHHWs, OKPYIVIGHHS WM BBIYHMCICHHUH, HU300paXkaTh
JEHUCTBUTEIIbHBIE YACIIA TOYKAMU Ha KOOPAUHATHOW MPSAMOM.

[TpumensaTe mMoHATHE apU(OMETHYECKOTO KBAAPATHOTO KOPHS, HAXOIHUTH
KBaJIpaTHbIE KOPHU, UCIOJIB3YSI P HEOOXOIUMOCTU KAJIbKYJISITOP, BBIIIOJIHATH
npeoOpa3oBaHUsl BBIPAKEHUN, COJEPXKAIIMX KBAJpATHBIE KOPHHU, HCIHOJIB3Ys
CBOMCTBA KOPHEH.

Hcnonb3oBaTh 3anMcH 00JIBIINX U MaJIbIX YHUCEN C MOMOUIBIO IECATUYHBIX
npobeit u creneneid yucna 10.

Auaredpanyeckue BbIpaKeHHS

[IpuMeHsATh MOHATHME CTENEeHW C LEJNbIM I0Ka3aTeseM, BBIMOIHSITD
npeoOpa3oBaHMsl BEIPAKEHUH, COAEpKAIUX CTENIEHH C LIETbIM ITOKa3aTeIeM.

BbInosHATE TOXKECTBEHHBIE TPEOOPa30BaHUs PAllMOHATIbHBIX BBIPAKEHUN
Ha OCHOBE MPaBUJI IUCTBUN HaJl MHOTOUJIEHAMH U alre0pandecKuMu ApoOsMu.

PacknaapiBaTh KBaJpaTHBINA TPEXUIICH HA MHOKHUTEIH.

[IpumensTh MpeoOpa3oBaHus BeIPAXKEHUN JJIS pEllIeHUs pa3IuyHbIX 3a7a4
13 MaTeMaTHKH, CMEKHBIX IPEIMETOB, U3 PEAIbHOM MPAKTUKH.

YpaBHeHUsI M HEPABEHCTBA

Pemats nuHeitHble, KBaJpaTHbIE YpaBHEHUS U pallUOHAIbHbIE YPAaBHEHUS,
CBOJSIILIMECS K HUM, CUCTEMBI IBYX YpaBHEHUH C IBYMS IIEPEMEHHBIMH.

[IpoBoauTh MpocCTEMilINe UCCIIETOBAHUS YPABHEHUM U CUCTEM YpPaBHEHUH,
B TOM YHCII€ C NPUMEHEHUEM TIpaUuecKuX MpeACTaBICHUHN (yCTaHABIUBATb,
UMEET JIM YPaBHCHHE WM CUCTEMA YPABHCHHMM PELICHMS, €CIM HUMEET, TO
CKOJIBKO, ¥ TIpOYee).

[TepexoauTs OT ciioBecHOW (POPMYTHUPOBKH 3a/adyMl K €€ anreOpanveckoit
MOJEIM C IIOMOIIBK) COCTaBJICHMs YpPaBHEHHUS WJIM CHUCTEMbl YPaBHEHHUM,
UHTEPIIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3alayd IOJY4YCHHBIN
pe3yJbTar.

IIpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JUISl CPaBHEHMS, OLICHKH,
pelaTh JUHEHbIE HEPAaBEHCTBA C OJHOM NEPEMEHHOM M MX CUCTEMBI, 1aBaTh
rpaduuecKy0 WIIIOCTPALMI0O MHOXKECTBA DPELICHUH HEpaBEHCTBA, CUCTEMBI
HEPAaBEHCTB.

DOyHKUUH

[TonuMaTh M UCNONIB30BaTh (YHKLIMOHAIBHbBIC OHATHS U S3bIK (TEPMHUHBL,
CHUMBOJIMUECKHE 0003HAYEHUs), ONpeNeNiaTh 3HayeHUe (YHKIHMU 0 3HAYCHMIO
apryMeHTa, OIpeJiesIATh CBOMCTBA (PyHKIMHU 1O €€ rpaduky.

CtpouTts rpauku 1eMEeHTapHbIX QYHKIUH BUA:

y=k/x, y=x2, y=x3,y = [x|, y = VX, OImICHIBaTh CBOICTBA UHCIOBOIL
¢byHKIMY 10 e€ rpaduky.

K xoHmy oOydyeHus B 9 kJjacce 0OOydarolIMiCs TOIYYUT CIEAYIOIIHNE
IIPEIMETHBIE PE3YIbTATHI:

Yucsia 1 BBIYUCTICHUSA

CpaBHUBaTh U YNOPSA0OYNBATh PALIMOHAJIBHBIE U UPPALIMOHAIbHBIE YHCIIA.

BoimonHaTe apudmernyeckue AEHCTBHS C palMOHAIbHBIMH YHCIAMH,
coueTass YCTHbIE M IIMCbMEHHBIE TIPUEMBI, BBINOJHATH BBIYMCIEHUS C
MppalMOHAIBHBIMH YHCIIAMH.

Haxonute 3HaueHWs CTENEHEH ¢ LENbIMU IOKa3aTeNIIMU M KOpHEH,




BBIYMCIIATh 3HAYEHUSI YUCIIOBBIX BBIPAKEHUH.

Oxpyriarh JEMCTBUTENBHBIE YHCIIA, BBINOJHATH NPUKHUIKY pe3ysibTaTra
BBIYMCIICHUH, OLIEHKY YMCIIOBBIX BBIPAKECHUI.

YpaBHeHusi 1 HepaBeHCTBA

Pematp nuHeliHble U KBaJpaTHbIE YPAaBHEHUS, YPAaBHEHHUS, CBOJSIIMECS K
HUM, IIpocTeHiue ApoOHO-pallMOHAIbHbIE YPaBHEHUS.

Pemrate cucreMbl IBYX JIMHEHHBIX YPAaBHEHMH C JBYMS IIEPEMEHHBIMHU U
CUCTEMBI JBYX YPaBHEHHM, B KOTOPBIX OJIHO YPABHEHUE HE SBJISIETCS JIUHEHHBIM.

Pemate TekcTOBBIE 3adaud  alIreOpanyvecKUM CIIOCOOOM C TMOMOIIBIO
COCTaBJICHUS YPAaBHEHHSI WIK CUCTEMBI JBYX YPAaBHEHUH C IBYMs IIEPEMEHHBIMH.

[IpoBoauTH NMpOCTEMNIINE UCCIEAOBAHUS YPABHEHUN U CHCTEM YPaBHEHUH,
B TOM 4YHCJI€ C MPUMEHEHHEM TrpaduuecKuX MpeACTaBleHUN (yCTaHaBIMBATh,
MMEET JIM YPAaBHEHUE WM CHCTEMa YpPAaBHEHUM pEUICHUs, €CIU HMEET, TO
CKOJIBKO, U TIpOYEe).

Pemats nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pakaTh
pelnieHe HepaBEeHCTB HAa YMCIOBOM MPAMOM, 3alMCBIBATh PEMIEHUE C ITOMOIIBIO
CUMBOJIOB.

Pemrate cucTembl JIMHEMHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB,
BKJIIOUAIOLIME KBaJpaTHOE HEPaBEHCTBO, H300pa)xkaTb pELIEHUE CUCTEMBbI
HEPABEHCTB Ha YMCJIOBOM MPAMOM, 3aMMCHIBATH PEHIEHUE C TOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEpaBEHCTBA IPH PELIEHUH PA3IMYHBIX 3a4a4.

D yHKUUHA

Pacnio3naBate QyHKIMM W3ydeHHbIX BUAOB. Iloka3biBaTh cxeMaTHUECKH

PACIIONIOKEHNE Ha KOOPAUHATHOM TIIOCKOCTU rpagukoB QyHKui Buma: Y = kX, y
=kx+b,y=kix,y =ax2 + bx + ¢, y = x3, y = \x, y = |x|, B 3aBucumMocTH OT
3HaueHUM KO(PPUIMEHTOB, ONUCLIBATE CBOMCTBA (DYHKIIMIA.

Ctpouts 1 M300pakaTh CXeMaTU4YeCKU IpauKy KBapaTHYHBIX (QyHKIUI,
OTIMCHIBATh CBOMCTBA KBAPATHUHBIX (DYHKIMH MO UX rpadHKaM.

PacrioznaBate KkBagpaTHyHyr0 (yHKOMIO 10 (opmyne, PUBOIUTH
IpUMEpHI KBAIPATHUHBIX QYHKIMN U3 peabHOM KHU3HU, PU3UKU, TEOMETPHUU.

YucaoBble MOCI€T10BATETHHOCTH U POTPECCHH

PacriozHaBaTe apuMeETHYECKYI0 M T'€OMETPHYECKYIO IPOrPECCHH IIPH
pa3HbIX crrocobax 3a1aHus.

BBIMOMHATE  BBIYKMCICHUS C UCIOJIB30BaHHMEM (GOPMYI N-TO 4JICHA
apu(pMETHUECKON 1 TeOMETPUIECKON MPOTPECCHiA, CYMMBI ITEPBBIX N YWICHOB.

N300paxars 4iIeHBI IOCIENOBATEIBHOCTH TOYKAMH Ha KOODPIMHATHOM
IJIOCKOCTH.

Pemate 3agaum, cBA3aHHBIE C YUCIOBBIMU HOCIEOBATEIBHOCTAMHU, B TOM
yuciae 3aaud M3 peanbHOM KM3HM (C HCHOJB30BAHHMEM KaJbKYJIATOpA,
U(POBBIX TEXHOJIOTHI).

JIMYHOCTHBIE pe3yJbTaThbl OCBOEHHUS MpPOrpaMMbl y4eOHOTo Kypca
«I"eomeTpus» XapaKTepH3ylOTCs:

1) naTpuoTHYecKoe BOCIINTAHME:

NPOSIBJICHHEM MHTEpeca K IMPOIUIOMY UM HACTOSIIEMY POCCHUHCKOM
MaTeMaTUK{, IEHHOCTHBIM OTHOLIEHHEM K JOCTIDKEHHSIM POCCHHCKUX
MaTeMaTUKOB U POCCHMCKON MaTeMaTHYeCKOW LIKOJIbI, K MCIIOJIb30BAHUIO 3TUX




JOCTIDKEHUH B PYrUX HayKax U MPUKIIaIHBIX chepax;

2) rpaxaaHcKoe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIIIOJIHEHHIO O0SI3aHHOCTEN TpakJaHUHA U pealln3aluu
€ro mpaB, MPEICTaBICHHEM O MAaTeMAaTUYECKUX OCHOBaX ()YHKIMOHHPOBAHUS
Pa3IMYHBIX CTPYKTYP, SIBICHUH, MPOLIEAYp IPaXKJIaHCKOTO 00IecTBa (Harmpumep,
BBIOOPBI, OIpPOCHI), TOTOBHOCTBIO K OOCYXKIEHHIO OSTHYECKUX HpoOiIeM,
CBS3aHHBIX C IPAKTUYECKUM IMPUMEHEHHEM JOCTHKEHHM HayKH, OCO3HAHUEM
BaYKHOCTHU MOPAJIbHO-ITUUECKUX MPUHIUIIOB B JIEATEIBHOCTH YUEHOTO;

3) TpyaoBOe BOCIIUTaHHE:

YCTAaHOBKOW Ha aKTUBHOE Y4acTHE B PELIEHUM IPAKTUYECKUX 3ajay
MaTeMaTH4YeCKOH HalpaBJICHHOCTH, OCO3HAHWEM Ba)XHOCTH MaTeMaTHYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUU BCEHM KU3HU IS YCHEIIHOM NpodeccroHanbHON
NEeSITEIbHOCTH M PAa3BUTHEM HEOOXOAMMBIX YMEHUH, OCO3HAHHBIM BHIOOPOM U
MIOCTPOCHUEM WHIUBUIYAIbHON TPAEKTOPHH 00pa30BaHUs U KU3HECHHBIX IIJIAHOB
C Y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeT4YeCcKO€e BOCIIMTAHME:

CIIOCOOHOCTBIO K SMOIIMOHAJIBHOMY M 3CTETHYECKOMY BOCIPHUSTHIO
MaTeMaTH4YeCKUX OOBEKTOB, 3aJlay, PELIECHUM, pacCyKJIeHUl, YMEHHIO BHUJAETh
MaTeMaTH4eCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI0 TO3HAHUSA:

OpUEHTAaIlel B JESATeIbHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX
IPECTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHS YEJIOBEKA, IPUPOIbI U
oOmiecTBa, MOHMMAaHUEM MaTEMAaTUYECKOM HAyKH Kak CQepbl YelOBEUeCKOU
NESTEIILHOCTH, JTANOB €€ Pa3BUTHS M 3HAYUMOCTHU IS PA3BUTHUS LIMBWIN3ALNH,
OBJIAJICHUEM SI3BIKOM MATEMATUKN U MAaTEMaTHYECKOHN KyJIbTYPOU KaK CPEICTBOM
IIO3HAHUS MUPA, OBJAJECHUEM IPOCTEHIIMMH HABBIKAMHU HCCIIEI0BATEIBCKON
JESITEIbHOCTH;

6) ¢usnuyeckoe BocnuTaHue, GopMHUpPOBaAHHE KYJbTYPbI 30POBbS M
3MOLMOHAJIBHOI0 0J1aronoIyYus:

TOTOBHOCTBIO IIPUMEHATH MaTEeMaTUYECKHE 3HaHWs B HHTEpPECax CBOETrO
3I0pOBbs, BEIECHUS 3J0pOBOTO o00Opa3a JKU3HM (340pOBOE  IIUTAHUE,
cOaNaHCUPOBAaHHBI pPEXUM 3aHATUH M OTAbIXa, peryispHas Qu3nuecKas
aKTUBHOCTh), C(HOPMUPOBAHHOCTBIO HABbIKA pPE(IEKCHM, NMPU3HAHUEM CBOETO
IIpaBa Ha OIIMOKY U TaKOI'o K€ IpaBa JApYroro 4eioBeKa;

7) 3K0JIOrH4YeCKOe BOCIIUTAHHE:

OpHEHTAllMe Ha NPUMEHEHHE MaTeMaTHYEeCKUX 3HaHWM U1 pELleHUus
3aja4 B 00JIACTH COXPAHHOCTH OKpY’Karollel cpeibl, MJIaHUPOBAaHUS MOCTYIKOB
U OLIEHKM MX BO3MOJKHBIX IOCJIEICTBUHI AJIS OKPYKAIOIIEH CPENbl, OCOZHAHUEM
rJ100aIbHOTO XapaKkTepa 3KOJOTMUECKUX Mpo0sIeM U MyTel UX pelIeHuns;

8) ajanTanmsa K H3MEHAOIMMCS YCIOBHAM COIMAIBLHOM M TPUPOTHOM
cpenbl:

TOTOBHOCTBIO K JAECHCTBUSAM B YCIOBHUAX HEONPENEIEHHOCTH, IOBBIIIEHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH 4YEpPE3 IMPAKTUYECKYIO AEATEIbHOCTb, B TOM
quciae YMEHHME YUUThCS Yy JpYruxX JIOJeH, NpHoOpeTatb B COBMECTHOM
JESITEIbHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUH U3 OIIbITA JPYTHUX;

HEO0OXO0MMOCTBIO B (POPMHUPOBAHMM HOBBIX 3HAaHUH, B TOM 4HCIE
¢dbopMynupoBaTh HJEH, MOHATHUS, TMIOTE3bl 00 OOBEKTaX W SBJICHUSAX, B TOM




Yucie paHee HEM3BECTHBIX, OCO3HABaTh NEPHUIUTHI COOCTBEHHBIX 3HAHUU H

KOMIIETEHTHOCTEH, IIJIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABATh CTPECCOBYIO CHUTYAlLMIO, BOCIPHHHUMATH

CTPECCOBYIO CUTYallMI0 KakK BBI30B, TpeOymOIUH KOHTpPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIE PELICHUS W JCHCTBHS, (OPMYIUPOBAaTH M OIICHUBATH PUCKUA H

MOCIIEICTBUS, (POPMUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeabHBIE YHUBEPCAJIBHBLIC y‘-leﬁl—ll)le JaeilcTBUA

ba3oBble Jornveckue aelcTBUS:

BBISIBIISATH " XapaKTepu30BaTh CYIIIECTBEHHbBIE MIPU3HAKH
MaTeMaTUYECKUX OOBEKTOB, TOHSATHH, OTHOUICHUH MEXIY MOHSTHIMH,
(dbopMynHpOBaTh ONpeAeTeHUs TOHATHIA, YCTAaHABIMBATH CYIECTBEHHBIN
MpHU3HAK KiIaccu(UKALUKA, OCHOBAaHUS sl 000OIIEHUS U CpaBHEHUS,
KPUTEPHUH ITPOBOIMMOTO aHAITN3a,;

BOCIIPUHUMATh, (OpMyTUpoBaTh H TNPeoOpa3OBHIBATH  CYKIICHHS:
yTBEPAUTEIbHBIC W OTPHIIATENbHBIC, €IWHUYHBIC, YacTHBIE W OOIIHe,
YCIIOBHEIE;

BBISIBIISITh ~ MAaTeMaTHYeCKHMe  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
MpoTUBOpeuus B (akTax, AAHHBIX, HAONIONEHUAX M YTBEP)KICHUSX,
mnpenjaratb  KpUTEPUM U BBIABIGHUS  3aKOHOMEpPHOCTEH U
MPOTHUBOPEUHIA;

JieNiaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;
pa3buparh JOKa3aTENbCTBA MAaTEMATHYECKUX YTBEP)KIEHUH (MpsIMble U
OT  NOPOTHUBHOIO),  MPOBOJUTH  CAMOCTOATENIBHO  HECIOXKHBIE
JT0Ka3aTeNIbCTBA MaTeMaTUYECKUX (PAKTOB, BHICTPAUBATh APTYMEHTAIIHIO,
OPUBOJIUTH MPUMEPHl U KOHTPIPHUMEPHI, 0O0CHOBBIBATH COOCTBEHHBIC
paccyXaeHus;

BbIOUpaTh CIocO0 pelieHus y4eOHOM 3amauu (CpaBHHBATh HECKOJBKO
BapHAHTOB pEIICHUs, BbIOMpaTh Haubosee MOAXOIANINN C y4EToM
CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBrble ncciegoBarehbcKue AeiCcTBHA .

UCII0JIb30BATh BOIIPOCHI KaK MCCIICIOBATEIbCKUIT HHCTPYMEHT TIO3HAHMS,
(bopMyIHpOBaTh BOMPOCHI, (PUKCUPYIOIIME MPOTUBOpEUYHE, Mpodiemy,
CaMOCTOSITEJIbHO YCTAHABJIMBATh HCKOMOE M JlAHHOE, (OpMHUPOBATH
THIIOTE3Y, ApTYMEHTHPOBATh CBOIO MO3UITNI0, MHEHHE;

NPOBOJUTh TIO0 CAMOCTOSITENIbHO COCTABICHHOMY IUIaHY HECIIOKHBIH
OKCIIEPUMEHT,  HEOOJIBIIOE  MCCIICJOBAHUE IO  YCTAHOBJICHUIO
0COOCHHOCTEH MaTeMaTHYECKOTO0 OOBEKTa, 3aBUCHMOCTEH OOBEKTOB
MeXIy co00ii;

CaMOCTOSITEIbHO  (OPMYJTUPOBaTh  OOOOIICHUSI M  BBIBOJBI IO
pe3yiabTaTaM TMPOBEAEHHOTO HAOJIOJCHUS, HMCCIICIOBAHUs, OICHUBAThH
JIOCTOBEPHOCTb MOJIyYCHHBIX PE3YJIbTAaTOB, BBIBOJIOB M 0000IICHNUH;
MPOrHO3UPOBATh BO3MOYKHOE PA3BUTHE IMPOIIECCA, a TAKXKE BBIIBUTAThH




MIPCAIIOJIOKCHUA O €T0 Pa3BUTUN B HOBBIX YCIIOBUAX.

Padora c undopmanueii:

BBISBJIATH HEAOCTATOYHOCTh M HM30BITOYHOCTh HMH(GOPMAIMH, JaHHBIX,
HEOOXOAMMBIX JUTS peIICHHs 3a1a4u;

BbIOMpaTh, AHAIM3UPOBATh, CHUCTEMATU3UPOBATh U HHTEPIPETHPOBATH
UH(POPMALIMIO PA3TUYHBIX BUIOB U (JOPM MPEICTABICHUS;

BBIOMpaTh (opMy mpeAcTaBiIeHUS HHPOPMALUH W WILTIOCTPUPOBATH
pemiaeMble 3aJadd CXeMaMH, AdarpaMMmaMmiy, WHOW rpadukoil u ux
KOMOHHAITHSIMHU;

OIICHMBaTh HaJE&XKHOCTh MH(OpPMALMK N0 KPUTEPUSM, MPEATIOKEHHBIM
YUUTENEM WU CPOPMYITHPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJBHBLIC y‘-leﬁl—ll)le JaelcTBHUA:

BOCIIPHHUMATh H  (POPMYIHPOBATH CYXKICHHS B COOTBETCTBHH C
YCIIOBUSMU U TIEJISIMU OOIIEHHUS, SICHO, TOYHO, IPAMOTHO BBIPAXKATh CBOIO
TOYKY 3PCHHSI B YCTHBIX U MTUCBMEHHBIX TEKCTaX, JIaBaTh MOSCHEHUS 10
XOJTy PeIIeHUs 33]]a9i, KOMMEHTHPOBATh IMOJTYICHHBIN Pe3yIIbTaT;

B X0/€ OOCYXJEeHHUsl 3a/aBaTh BOIMPOCHI IO CYHIECTBY O0OCYXIaeMoil
TEMBI, TIPOOJIEMBI, pelraeMoi 3aJjaud, BHICKA3bIBATh WJICH, HAIlCJICHHBIC
Ha TIOUCK pPEIICHHS, COTOCTaBJIATh CBOM CYXJICHHS C CYXJICHUSIMH
JNPYTUX YYaCTHUKOB JHAJiora, OOHApYKHBAaTh pa3lIMYMe H CXOJICTBO
TO3MIINI, B KOPPEKTHOW (opme ¢GopMynrpoBaTh pa3HOTIIACHs, CBOH
BO3PaKECHHS,

MPeNCTaBIATh  pe3ylnbTaThl  PEHICHHS  3a7a4yd,  OKCICPUMEHTA,
WCCIENOBaHUs, TPOEKTa, CaMOCTOATEILHO  BBIOMpaTh  (hopmar
BBICTYIUICHHST C Y4€TOM 3aJad TpPE3CHTAllMd M OCOOCHHOCTEH
ayJMTOPHH;

NOHMMATh W  UCIOJB30BaTh  TNPEUMYIIECTBA  KOMAaHIHOH |
WHIMBUIYJIbHOW pabOThl MPH PEIICHUH Y4eOHBIX MaTEMAaTHYECKUX
3ajay;

NpUHUMATh  [edb  COBMECTHOW  JESITEIBHOCTH,  IUIAHUPOBATH
OpraHu3allMi0 COBMECTHOH pPalOTBI, paclpenensTh BUIBl PadoT,
JIOTOBapUBaThCs, 0OCYKIAaTh MpoIlecC U pe3yiabTaT paboThl, 006001aTh
MHEHHS HECKOJIbKUX JTFOJICH;

y4acTBOBaTh B TIpPYyNNoBbIX (opmax paboTel (0OCykaeHus, oOMeH
MHCHHSIMH, MO3TOBBIC IITYPMbl W JIPYTHE), BBINOJHATH CBOI YacCTh
pabOThl M KOOPJMHHUPOBATH CBOM JCHCTBUSL C JPYTUMHU YICHAMH
KOMaH/Ibl, OIICHUBATh Ka4yeCTBO CBOETO BKJIAga B OOUIMI MPOIYKT IO
KpUTepHUsM, CHOPMYTUPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBUSI.

PeryasiTuBHBIC YHHBepCaJbHbIC y4eOHbIE NeiiCTBUSA

Camoopranm3anus:

CaMOCTOSITENIBHO COCTABIIATH IUIAH, JITOPUTM PEIIEHUs 3aa4uu (WIH €To
4acTh), BBIOMpATh CIIOCOO PEIICHUS ¢ YYETOM MMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBaTh U KOPPEKTUPOBAThH
BapHAHTHI PEUICHU C yYETOM HOBOM MH(pOpMaILIUH.

CﬁMOKOHTpOJ’Ib, 3MOLIHOHAJIbHBIA HHTEJLJIEKT:




e BIaIeTh CIOCOOAMHM CaMOIIPOBEPKH, CaMOKOHTpOJIA Ipolecca |
pe3yibTaTa peleHnus MaTeMaTU4eCKOU 3a1a4H;

® [PEIBUAETH TPYIHOCTH, KOTOPbIE MOTYT BO3HMKHYTHh IIPH PELICHUU
3a/lauyd, BHOCUTb KOPPEKTHUBBI B JCATCIBHOCTb Ha OCHOBE HOBBIX
00CTOSITENLCTB, HAIEHHBIX OLINOOK, BBISIBICHHBIX TPYAHOCTEH;

® OILICHMBATh COOTBETCTBUE PE3YJIBTATA NEATEIBHOCTH ITOCTABICHHON LIEJIH
U YCIIOBHUSM, OOBSCHATH NPUYHHBI JOCTHDKCHUS WM HEHOCTIDKCHHS
L€JIU, HAXOAUTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATbBI

K konmy oOyuenuss B 7 kJjacce 0OOydyarolmUNCs TOJMYYUT CIEAYIOIINE
MPEAMETHBIC PE3YJIbTAThI:

Pacrio3naBate u3ydeHHBIE TE€OMETPHUUYECKHE QHUTYpPBI, OMPEACTATh HUX
B3aMHOE€ DAacIookKeHHe, H300paxaTb reOMETpUUECKHe (PUTyphl, BBIOJIHATH
YEPTEeXKHU TIO0 YCIOBHIO 3a7add. V3MepsiTh JUHEHHBIE W YIJIOBBIC BEJTHMYHUHBI.
Pemrate 3a1aun Ha BEIYHCIICHHUE JITHH OTPE3KOB M BEJIMYUH YTJIOB.

Jenate TpyOyr0 OILIEHKY JWHEHWHBIX M YIJIOBBIX BEITUYMH TPEIMETOB B
peanpbHOM KU3HH, Pa3MEPOB MPHUPOIHBIX O00BEKTOB. Pa3nmyarh pazMepsl ITHX
00BEKTOB 10 MOPSAKY BETUYUHBI.

CrtpouThb 4epTekH K TeOMETPUUECKUM 3a/1a4aMm.

[Tonb3oBaTbcsi MpU3HAKAMH DPABEHCTBA TPEYrOJbHUKOB, HCIIOJIb30BaTh
MIPU3HAKU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIbHUKOB MPU PELICHUH 3a/1a4.

[IpoBoauTh JIOTHYECKHE paccyxeHus c UCIOJIb30BaHUEM
TFeOMETPUUECKUX TEOPEM.

[Tonb3oBaTbcsi MpU3HAKAMHU PABEHCTBA MPSIMOYTOJIBHBIX TPEYroJIbHUKOB,
CBOMCTBOM  MEAMaHbl, TMPOBEAEHHOW K THUIOTEHY3€ MPSMOYTrOJIBHOTO
TPEYroJbHUKA, B PELICHIUH I€OMETPHUUECKUX 3ajau.

Onpenenars nNapaieIbHOCTh MPSAMBIX C IOMOUIBIO YIJIOB, KOTOpbBIE
oOpa3yer ¢ HUMHU cekyias. OnpeaensaTh NapauieIbHOCTh MPSMBIX C TOMOIIbIO
paBEHCTBA PACCTOSTHUM OT TOYEK OJTHOM MPSMOM JI0 TOUEK APYTroil MPsIMOM.

Pemratp 3agaun Ha kieT4yaTon Oymare.

[IpoBOIUTH BBIYMCIIEHUS M HAXOJIUTh YMCIOBbIE U OYKBEHHbBIC 3HAUCHMUS
JIJIOB B TEOMETPUYECKMX 3a7ayaX C HCIOJIb30BAaHHEM CYMMBI YIJIOB
TPEYrOJbHUKOB M MHOTOYIOJBHHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MpU
MepeceyeHny ABYX MapalielbHBIX MPAMBIX CeKyllei. PemaTts mpakTuueckue
3a/lauM Ha HAXOXkJICHUE YIJIOB.

Bragets moHSATHEM T€OMETPHUUYECKOTO MECTa TOYEK. YMETh OINpPEAeNATh
OMCCEeKTpUCY yrila U CEpeOUuHHBI TMEepPHeHAUKYISp K OTpPe3Ky Kak
F€OMETPUUECKHE MECTA TOYEK.

@opMynHpOBaTh ONPEIEICHUS OKPYKHOCTU U Kpyra, XOpAbl U AUameTpa
OKPYXHOCTH, MOJIb30BaThCAd UX CBOWCTBAMHU. YMETh NMPUMEHSTh 3TH CBOMCTBA
MIpU PEIICHUH 3a/4a4.

Bragets noHsATHEM ONMUCAHHOUN OKOJIO TPEYroJbHUKA OKPYKHOCTH, YMETh
HaxoauTh e€ 1eHTp. [lonb3oBaTbes QakTamMu O TOM, YTO OMCCEKTPUCHI YIIIOB
TPEYroJibHUKAa TEPECEKAIOTCsl B OJHOM TOYKE, U O TOM, 4YTO CEpPEIUHHBIE
MEePIEHIUKYISIPbI K CTOPOHAM TPEYrOJIbHUKA MEPECEKAIOTCs B OJHOU TOUKE.




BitageTs noHsATHEM KacaTeIbHOU K OKPYKHOCTH, I10JIb30BATHCS TEOPEMOM
0 MEpPHEHAMKYISIPHOCTU KacaTelbHOW W paauyca, IMPOBEAEHHOTO K TOUYKE
KacaHusl.

[lonb3oBaTbcst  NPOCTEHIIMMU ~ T€OMETPUYECKUMH  HEpPaBEHCTBaMH,
MIOHUMATh UX MPAKTUYECKUI CMBICI.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKHE TIOCTPOEHUS C MIOMOIIBIO LIMPKYJIS
U JINHENKH.

K xonmy oOydeHuss B 8 kJiacce OOYYArOIIUKCS TOMYYHUT CIICTYIOIINE
MIpEeIMETHBIE PE3YIbTaThI:

PacriozHaBaTh OCHOBHBIE BHJbI YETHIPEXYIOJIBHUKOB, MX 3JIEMEHTHI,
M0JIb30BaThCS UX CBOMCTBAMU IIPU PEILIEHUU F'€OMETPUUECKHX 3aau.

[IpuMeHsTh CBOMCTBA TOUKH MEPECEUEHUs] MEUAH TPEYroJbHUKA (LIEHTpa
Macc) B pelIeHUH 3a/1ad.

Bnagerp mnoHsTHEM cpeAHEW JIMHUM TPEYrojibHUKAa U  Tpamneiuw,
MIPUMEHATh WX CBOMCTBA NpHU pPELIEHUH TeoMeTpudeckux 3anad. Ilosmb3oBaThbest
teopemoit daneca U TeOpeMON O MPOMOPLMOHAIBHBIX OTPE3KaX, MPUMEHATh UX
JUIS peIlieHrs TPAKTHUECKUX 3a/1a4.

[IpumensTr  mpu3HakKW  HOJOOMS  TPEYroJIbHUKOB B pEIICHUH
reOMEeTPUYECKUX 3a/1a4.

[Tons3oBatbest Teopemoit Iludaropa s pemieHuss T€OMETPHUYECKUX U
MpakTH4Yeckux 3agady. CTpOUTh MAaTeMaTHYeCKyl0 MOJENb B MPaKTUYECKUX
3aJadax, CaMOCTOSITEJIbHO JieJlaTh YepTEX M HAXOJUTh COOTBETCTBYIOLIHE
JUTUHBI.

Bnanerp mnOHATHSAMM CHHYyca, KOCHMHYCa M TaHIEHCa OCTpPOro yria
IPSIMOYTOJIBHOTO TPeYroibHUKA. [107b30BaThCSA AITUMU MOHATHAMHU IS PELICHUS
MIPAKTUYECKUX 3a/1a4.

Bbruucnare  (pa3nuuHbIMH - cocoOamMH) —IUIOIIAAbL TPEYrONbHHUKA U
IUIOIIA  MHOIOYroJibHBIX  ¢Guryp  (mose3ysch, TIae  HeoOXOAHUMO,
KaJIbKyIITOpoM). [IpuMeHATh 10JTydeHHbIE YMEHUS B IPAKTHUECKUX 3a7a4ax.

Bnaners MOHATHSAMHU BIMCAaHHOIO M LEHTPAJIBHOIO YIjla, MCIOJb30BaTh
TEOPEMbl O BIMCAHHBIX YIJaX, yIJlax MEXIy XopAaMu (CeKyIMMH) U yrie
MEX/]ly KacaTeJIbHOU U XOP/O0i pU pelIeHUH T€OMETPUUYECKHX 3a/1ad.

Brnaners noHATHEM ONKMCAHHOTO YETHIPEXYrOJIbHHUKA, IPUMEHSITh CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUH 3a/1a4.

[IpuMeHsATh NOTydyeHHbIE 3HAHUS HA IPAKTUKE — CTPOUTh MaTeMaTHUECKUe
MOJENM JUISL 3ajady peajbHOM JKU3HM U HPOBOJUTH COOTBETCTBYIOIIME
BBIUMCIIEHUS C MIPUMEHEHUEM HOJ00Ms M TPUTOHOMETPUM (IIOJIb3YACh, IJie
HE00X0/AUMO, KaIbKYJIATOPOM).

K xoHmy oOydyeHus B 9 kJjacce 0OOydarolIMiCs TOIYYUT CIEAYIOIINE
IIPEIMETHBIE PE3YIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (YHKLIUU OCTPBIX YIJIOB, HAaXOAWUTh C MX
IIOMOIIBIO PA3JIMYHBIE DJIEMEHTHI MPSAMOYTOJIBHOTO TPEYTOJbHUKA («pEIIECHUE
NPSIMOYTOJIbHBIX TPEYroJbHUKOB»). HaXomuTh (C MOMOIIBIO KaJbKYIATOpA)
JUTUHBI U YTJIBI 17151 HETAOJMYHBIX 3HAUCHUH.

[Tonb30BatbCs bopmynamu IIPUBEACHHUS U OCHOBHBIM
TPUTOHOMETPUUECKUM TOXKIECTBOM JJIi HAXOXKJIEHUS COOTHOUIEHUH MEXIy
TPUTOHOMETPUUECKUMHU BETMYUHAMHU.




Hcnonb3oBath TEOpEMBI CHHYCOB U KOCHUHYCOB JUIl HaXOXKJIEHUS
Pa3IUYHbIX 3JIEMEHTOB TPEYTOJIbHHUKA («PELIEHHE TPEYTrOJIbHUKOBY), IPUMEHATh
UX IIPU PELIEHUH FEOMETPUUECKUX 3aau.

Bnanerp moHATHAMH TpeoOpa3zoBaHMS MOJO0MS, COOTBETCTBEHHBIX
JIeMEeHTOB  moAo0HBIX  ¢uryp. Ilosb3oBaTthcss  CBOWCTBAMH — MOJOOUS
MPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIIST JJIMHBI M HAXOJUTh YIIIbl Y MOA0OHBIX
¢uryp. IlpumeHsATh cBoO¥cTBa MOAOOMS B TPAKTHYECKUX 3a7adax. YMETh
MPUBOAMUTH PUMEPHI MTOJOOHBIX (PUTYD B OKPYKAIOIIIEM MHUPE.

[lonb3oBaTbcst TeopeMaMu O MPOU3BEAEHUU OTPE3KOB  XOpA, O
MIPOU3BEACHNUN OTPE3KOB CEKYILUX, O KBaJpaTe KacaTeabHOM.

[Tonb3oBaTbcst BEKTOpaMu, IOHUMATh UX T€OMETPUUYECKUN U (PU3NUECKUI
CMBICJI, TPUMEHATh UX B PEHIEHHMM TE€OMETPUUECKUX M (PU3NYECKUX 3a]ad.
[IpuMeHTH cKalIIpHOE TPOU3BEIEHUE BEKTOPOB JJIsl HAXO0K/IEHUS JJIMH U YIJIOB.

[Tonb3oBaTbcsi METOOM KOOPAMHAT HA IUIOCKOCTH, HPHUMEHATH €ro B
pELIEeHUH T€OMETPUUECKUX U MPAKTUUECKUX 3a]a4y.

Bnagetp moHATHAMU NMPaBUIIBHOTO MHOTOYTOJIbHUKA, JJIMHBI OKPYKHOCTH,
JUIMHBI TyT'¥ OKPYKHOCTU M PaJldaHHOM Mephl yriia, yMeTh BBIYUCIATDH IUIOIIA/Ih
Kpyra u ero yacteil. [[puMeHsITh noy4YeHHbIe YMEHUS B IPAKTHUECKUX 3a/1a4ax.

Haxomuth ocu (Miau LEHTPBI) CUMMETPUU (QUTYp, TPUMEHSTH JBHKCHUS
IIJIOCKOCTH B IPOCTEHUIINX CITydasix.

[IpuMeHsTh NOTy4YEeHHbIE 3HaHUS HA IPAKTHUKE — CTPOUTh MaTeMaTHYECKHe
MOJZENu JUIs 3aJad peallbHOM JKU3HW M MPOBOJUTH COOTBETCTBYIOLIUE
BBIYKMCIIEHUS C NPUMEHEHHWEM TMOJ00usS M TPUTOHOMETPUUYECKUX (YHKIUN
(TmoNB3ysCh, T HEOOXOIUMO, KATbKYISITOPOM).

JInuHOCTHBIE Ppe3yJbTaThbl OCBOEHHUS MPOrpaMMbl Y4eOHOro Kypca
«BeposATHOCTD U CTATUCTUKA» XapaKTePU3YIOTCA:

1) narpuoTnyeckoe BOCIIMTAHUE:

IOpOSBIICHUEM HMHTEpeca K TMPOUIJIOMY U HACTOSIIEMY POCCUHCKOMN
MaTeMaTUK{, L[IEHHOCTHBIM OTHOLIEHHWEM K JOCTHXKEHHSIM POCCHHCKHX
MaTeMaTHUKOB U POCCUHMCKON MaTeMaTH4EeCKON LIKOJIbI, K MCIOJIb30BAHUIO ATHX
JOCTHKEHHH B IPYTUX HayKax U MPUKIAJHBIX chepax;

2) rpaskIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINIOJIHEHUIO O0SI3aHHOCTEH TpakJaHMHA U peallu3alluu
€ro mpaB, MPEACTABICHUEM O MaTEeMaTHYEeCKUX OCHOBaX (DYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBJICHUMN, MPOLIEAYP TPaXKAAHCKOTO 00IecTBa (Hanpumep,
BBIOOPBI, OIPOCHI), TOTOBHOCTBIO K OOCYXIEHHIO JTHUYECKUX MpodIeMm,
CBS3aHHBIX C MPAKTUYECKUM IMPUMEHEHHEM IOCTHKEHHH HayKH, OCO3HAHUEM
BAKHOCTH MOPAJIbHO-ITUYECKUX IPUHIUIIOB B IEATEIBHOCTH YUEHOTO;

3) TpyAoOBOE BOCIMTAHME:

YCTaHOBKOW Ha aKTHBHOE YYacTHE€ B PEIIEHUM IPAKTUYECKMX 3ajad
MaTeMaTUYECKOH HAalpaBIECHHOCTH, OCO3HAHWEM Ba)KHOCTHM MaTEMaTHYECKOIO
o0pa3oBaHus Ha MPOTSHKEHUM BCEl *KU3HM IS YCIEUTHOM MpodeccHOHaNbHOM
JeATeNbHOCTH U pa3BUTHEM HEOOXOAMMBIX YMEHHUIl, OCO3HAHHBIM BBIOOPOM H
MOCTPOEHUEM MHAWBUIYAILHOM TPaeKTOpUU 00pa30BaHMs U KU3HEHHBIX IUIAHOB
C Y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4eCKOe BOCIIUTAHME:

CMOCOOHOCTBIO K 3MOIIMOHAJIBHOMY M 3CTETHYECKOMY BOCIPHSITHIO




MaTeMaTU4YeCKUX OOBEKTOB, 3a/a4, PEHICHUH, PacCyXJEeHUH, YMEHHUIO BHJIECTbH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI 0 MO3HAHMS:

OpUEHTAIlME B JEATEIIBHOCTM HA COBPEMEHHYIO CHUCTEMY Hay4dHBIX
MpeCcTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI YeIIOBEKA, TPUPOIBI U
oOmiecTBa, MOHMMAaHHEM MAaTEeMAaTUYECKOH HAyKH Kak CQepbl YelOBEYECKON
NEeSITEIbHOCTH, ITAOB €€ pa3BUTHSI U 3HAYMMOCTH /ISl Pa3BUTHUS LIMBWIN3ALINY,
OBJIAJICHUEM SI3bIKOM MATEMAaTUKU U MAaTEMATHYECKOHN KyJIbTYpOH Kak CpeicTBOM
[IO3HAHUS MHUpA, OBJAJEHUEM IPOCTEHIIMMH HABbIKAMU HCCIEI0BATENIbCKON
NeSITENIbHOCTH;

6) ¢pusuyeckoe BocnuTanue, GOpMHPOBaHNE KYJbTYPbI 310POBbS U
IMOLMOHAJIBHOIO $J1aronoJy4us:

TOTOBHOCTHIO NMPHUMEHSTh MaTeMaTHMYeCKHWE 3HaHWsSI B MHTEpecax CBOETO
3JI0POBBS, BEACHHS 30pOBOr0 oOpaza KU3HM (30pOBOE  THUTAHUE,
cOaaHCUpPOBAaHHBIM pEXUM 3aHATUH W OTAbIXa, peryinspHas Qusnueckas
aKTUBHOCTH), COPMHUPOBAHHOCTHIO HaBbIKa pPE(IEKCUU, MPU3HAHHUEM CBOETO
IpaBa Ha OIMOKY U TaKOro ke MpaBa JAPYyroro 4yejaoBeKa;

7) 3K0JI0OTHYecKoe BOCIIMTAHME:

OpHEHTAaIel Ha TPUMEHEHHE MaTeMaTHYECKHX 3HAHWW U pPElICHUs
3a/1a4 B 00JIACTH COXPAaHHOCTU OKpY’Karollell cpefibl, IUIAaHUPOBAHUS MTOCTYIKOB
U OLIEHKU UX BO3MOKHBIX IMOCIIEJCTBUI JJISl OKpY)KaloIel cpe/bl, OCOZHaHUEM
rJ100aTBFHOTO XapaKTepa KOJOTUYECKUX MPOOJIeM U MyTel UX pelieHus;

8) apanTanus K U3MEHSAIOIMMCS YCJIOBUAM COUUAILHON U MIPUPOTHOI
cpenbl:

TOTOBHOCTBIO K JCUCTBUSM B YCIOBUSAX HEOIpPENEIEHHOCTH, MOBBIIIEHUIO
YPOBHSI CBOEM KOMIETEHTHOCTH 4Yepe3 MPaKTUYECKYI0 AeATEIbHOCTb, B TOM
4yHuCclie YMEHHE Y4YUThCS y JAPYruxX JoAei, npuoOperatb B COBMECTHOU
NeSITeNIbHOCTH HOBBIE 3HAHUS, HABBIKU M KOMIIETEHIIUH U3 OIbITA JPYTUX;

HEOOXOUMOCThI0 B (OPMHUPOBAHMM HOBBIX 3HAHWHA, B TOM 4YHCIIE
dbopMynupoBaTh WJEH, MOHITHS, TMIOTE3bl 00 OOBEKTaX U SBJICHUSIX, B TOM
YlClie paHee HEU3BECTHBIX, OCO3HaBaTh ACPUIMTHI COOCTBEHHBIX 3HAHHM U
KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAllMIO, BOCIPHUHUMATH
CTPECCOBYIO CHUTYAIlMI0 KaK BBI3OB, TPEOYIOUIUNA KOHTPMEpP, KOPPEKTHUPOBATH
MpUHUMAaeMble pEIIeHUs U JeHcTBUS, (GOpMyTUpOBaTh U OICHHBATh PUCKH U
MOCJIECTBUS, POPMUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIbTATHI

ITo3naBaTenbHBbIC YHHBEPCAJTbHbIC YUeOHbIC el CTBUS

ba3oBble Joruyeckue qeMcTBUA:
®  BLISBIATH u XapaKkTepu30BaTh CYILIECTBEHHBIE MIPU3HAKU
MaTeMaTHYECKUX OOBEKTOB, MOHITHUN, OTHOIICHUN MEXIy MOHSATHIMHU,
(dhopMynupoBaTh ONMpeAeNeHus MOHATHH, YCTaHABIUBAThH CYIIIECTBEHHBII
MpHU3HAK KJIacCU(UKAIMKU, OCHOBAHUS sl 000OIIEHUS U CpaBHEHUS,
KPUTEPUU MTPOBOJUMOIO AHAIN3A;
® BOCIPUHHMATH, (HOPMYIHUPOBATH H MPEOOPA3OBHIBATH  CYXKIACHUS:




yTBEpPAUTENbHBIE W OTPHUIATENbHBIC, €AWHUYHBIC, YacTHbIE W OOIIHeE,
YCIOBHBIE;

BBISBIISAITh ~ MAaTeMAaTU4YECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTHBOpeuus: B (akTax, NAHHBIX, HAOIIOACHUSAX U YTBEP)KICHHUSAX,
npeiaraTh ~ KpUTEpUM s BBISBICHHMS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

JIeNIaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
VMHIYKTUBHBIX YMO3AKJIFOYEHUH, YMO3aKIIOUYEHUH 110 AaHAJIOTUH;
pa3buparh JOKa3aTENbCTBA MAaTEMATHUYECKUX YTBEP)KJIEHUH (IIpsIMble U
OT  IPOTHUBHOIO),  IMPOBOJUTH  CAMOCTOATENBHO  HECIIOXKHBIE
JI0Ka3aTeNIbCTBA MaTEMAaTUYECKUX (PAKTOB, BHICTPAUBATh APIYMEHTALIMIO,
MPUBOJIUTh IPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBaTb COOCTBEHHBIE
paccykIeHuUs;

BBIOMpATh croco0 perieHust ydeOHOW 3ajaun (CpaBHUBATh HECKOJBKO
BAPUAHTOB pEIIeHMs], BbIOMpATh Haumbojee MNOAXOMAUIUN C Y4ETOM
CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble ncciaenoBarebCKHe AeiCTBHS.

HCII0JIb30BaTh BOMPOCKHI KaK MCCIIEIOBATEIIbCKH HHCTPYMEHT ITO3HAHUS,
(dbopmynupoBaTh BOMPOCH], (DUKCHUPYIOLIHME MPOTHBOpEUHE, Mpodiemy,
CaMOCTOSITEJIFHO yCTaHABJIMBATh HCKOMOE W JlaHHOE, (OpPMHpOBATH
TUTIOTE3Y, APTYMEHTHPOBAThH CBOKO TO3HIIHIO, MHECHUE;

MPOBOJUTH IO CAMOCTOATEIBHO COCTaBJICHHOMY IUIaHY HECIOKHBII
JKCIEPUMEHT,  HEOOJIbIIIOE  HCCIEeIOBAaHME IO  YCTaHOBJICHHIO
0COOEHHOCTEHl MaTEMaTHYECKOTO OOBEKTa, 3aBUCUMOCTEH OOLEKTOB
MEXy CO0O0i;

CaMOCTOSTENPHO  (OpMYNTHpOBaTh OOOOIIEHUS ¥  BBIBOABI  TIO
pe3ynbraTaM NpOBEAEHHOIO HAOIIOJEHMsS, HCCIEIOBAaHUS, OLIEHUBATh
JOCTOBEPHOCTH MOJYYECHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIECHUII;
IPOrHO3UPOBATh BO3MOKHOE PAa3BUTHE MpOIECCa, a TAKKE BBIIBUTATh
IPEIOJIOKEHUS O €0 PA3BUTUU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undopmanmeii:

BBISIBJISITH  HEJOCTATOYHOCTh M HM30BITOYHOCTh HMH(GOPMAIMHU, TaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHUS 3a1a4H;

BBIOMpaTh, aHAIM3UPOBATH, CHCTEMATH3UPOBATh M HHTEPIPETHPOBATH
UHGOPMAITHIO Pa3IMYHBIX BUIAOB U (JOPM IIPEICTABICHHUS,

BbIOUpaTh (opMy TpeAcTaBiICHUsS HHPOPMALMH W HWILTIOCTPUPOBATH
pelaeMble 3aadd CXeMaMH, JuarpaMMmaMH, HHOW rpapukoil U Hux
KOMOHWHALMSIMU,

OIICHUBATh HAJE&KHOCTh MH(OPMAIMU TO KPUTEPUSM, MPEATOKEHHBIM
YUUTENEM WU CPOPMYTHUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHuKaTHBHBIE YHUBepcaJbHbIE YUeOHbIe JelicTBHA:

BOCIIpUHUMAThL U (I)OpMy.]'II/IPOBaTB CYXKIACHHUSA B COOTBCTCTBHUU C
YCJIOBUAMH U LCIISIMUA 06H_ICHI/IH, SAICHO, TOYHO, 'PaAaMOTHO BBIpAXXaTb CBOIO
TOYKY 3pCHHA B YCTHBIX U IMUCBbMCHHBIX TCKCTAX, AaBATh MMOACHCHUA 1O
XO4y pCUICHUs 3a1a4, KOMMCHTUPOBATDH HOHy‘-ICHHLIfI PE3YJIbTAT,

B XO0AC O6CY)K,Z[CHI/I$I 3aaBaTb BOIIPOCBHI IO CYHICCTBY O6CY)KI[aCMOI\/'I
TCMBEI, HpO6JleMLI, pemaeMoﬁ 3aJa4M, BBICKa3bIBaTb MACH, HAILICJICHHBIC




Ha IIOMCK pEIIEHUs, COIOCTaBIATh CBOU CYXACHHS C CYXICHUIMU
JPYTUX Y4YaCTHUKOB Juajiora, OOHapy)KHBaTb pazjM4Me€ M CXOJCTBO
MO3UIMHA, B KOPPEKTHOW (popme (GOpMyTUpOBaTH pPAa3HOTIACHS, CBOM
BO3pAXKECHMUS;

® [IPEACTaBIATh  PE3yiAbTaThl  PELIEHUS  3aJauyd,  OKCIEPUMEHTA,
UCCIICIOBAHMs,  IPOEKTa, CaMOCTOATEIbHO  BBHIOMpaTh  Qopmar
BBICTYIUIEHUST € Y4€TOM 3aJay INpPEe3eHTallud U OCOOEHHOCTEH
ayJIUTOpUU;

® [IOHMMaTh W  UCIOJB30BaTh  IpPEUMYyIIECTBA  KOMaHAHOM U
UHAMBUAYaJIbHOM pabOThl MpU pEeHIeHUH Y4EeOHBIX MaTeMaTUYECKUX
3aza4;

® [pUHUMAThb  L€1b  COBMECTHOM  JESATENbHOCTH,  IUIAHUPOBATH
OpraHU3alMI0 COBMECTHOW paboOThl, pacmpenensTb BUIbl padoT,
JIOTOBApUBATHCS, OOCYKIaTh MPOIECC M pe3ynbTaT pabOThl, 0000IIaTh
MHEHUS HECKOJILKHX JTIOJICH

® y4acTBOBAaTh B TIpYHNHOBBIX (opmax paboTel (0OCyxkaeHus, oOMeH
MHEHHSIMHA, MO3TOBBIE IITYPMBI W JIPYTUe€), BBHIMOJHSATH CBOIO YacTh
paboTel M KOOPAMHHUPOBATH CBOU JIEHCTBUS C JAPYTUMHU UJI€HAMH
KOMaH/Ipl, OIEHWBATh KAauyeCTBO CBOETO BKJIaJa B OOIUH MPOIYKT IIO
KpUTEpUsIM, cHOpPMYJIHMPOBAHHBIM YYACTHUKAMH B3aUMOIEHCTBUS.

PeryasiTuBHbIe YHHBepPCaJbHbIe YUeOHbIE 1eiCTBHUS

Camoopranuszanms:
® CaMOCTOSTEIbHO COCTaBJIATH IUIaH, aITOPUTM PELICHMs 3aJauu (UM €ro
4acTh), BEIOMPATH CIOCOO perieHUs] ¢ YIETOM UMEIOIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBaTh M KOPPEKTUPOBATH
BapHaHThI PEUICHHH ¢ y4ETOM HOBOM MH(MOPMALIUU.
CaMOKOHTPOJIb, SMOLUMOHAJIbHbII HHTEJJIEKT:
e BIAJETh CHOCOOAMHM CaMOIIPOBEPKH, CaMOKOHTPOJIA Ipoliecca U
pe3ynbTaTta peuieHusl MaTeMaTHYeckoi 3a1auu;
® MpeABHUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IMpPU DPELICHUU
3a/laud, BHOCHTH KOPPEKTHUBBI B JEATEIbHOCTh Ha OCHOBE HOBBIX
00CTOSITENLCTB, HAlIGHHBIX OUTUOOK, BBISIBJICHHBIX TPYIHOCTEH;
® OILIEHUBATh COOTBETCTBHUE PE3yJIbTaTa JACSITENLHOCTH MMOCTABICHHOM 1eNn
U YCIOBHSM, OOBACHATH MPUYMHBI JIOCTHXKEHUS] WM HEAOCTHKEHUS
1)U, HAXOAUTh OIUOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xoHmy oOydyeHus B 7 KJjacce OOydarolIMHCs TMOIYyYUT CIEAYIOIINE
MIPEIMETHBIE PE3YIIbTAThI:

Yurath MHPOpPMALIMIO, MPEJCTABICHHYIO B TaOJMIaX, HAa JuarpamMmax,
NpPECTaBIATh JIaHHBbIE B BHJE TaONUI], CTPOUTh JHAarpaMMbl (CTOJOMKOBBIE
(cronbuaTsie) ¥ KpYTroBbI€) 110 MAaCCUBAM 3HAYCHUH.

OnuceiBaTh W HMHTEPIPETUPOBATH peajbHbIE YHCIOBBIE JAHHBIE,
IpeJCTaBJIeHHbIE B TAOIMIIAaX, HA UarpaMMax, rpagukax.




Hcnonb3oBare AJis ONKMCaHUS JTAHHBIX CTATUCTUYECKUE XapaKTEPUCTUKH:
cpeaHee apupMeTHUECKOe, MeAWaHa, HauOOJblIee W HAUMEHbIIee 3HAYCHHUS,
pa3max.

HNmers npencraBiaeHue O CIlydaliHOM HM3MEHYMBOCTH Ha IpUMepax LEH,
(bu3HYECKUX BEIWYMH, aHTPOIIOMETPUICCKUX TaHHBIX, UMETh IPEJCTABICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

K xonmy oOydeHuss B 8 kJiacce OOYYArOIIUNCS TIOMYYIHUT CIICTYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

W3Bnekare u mpeoOpa3oBbIBaTh WH(POPMAINIO, TIPEICTABICHHYIO B BUJIC
TaOJUI, AUArpaMm, TpadUKoOB, IPEACTABIIATH JaHHBIC B BUJIC TAOIUII, TUATPAMM,
rpaduKoB.

OnuceIBaTh JTaHHBIE C MOMOIIBIO CTATUCTUYECKHUX TMOKa3aTeseil: cpeaHnx
3HaYEHUH U Mep paccerBaHus (pa3Max, TUCIEPCUsl U CTAHIAPTHOE OTKIOHEHUE).

HaxonuTth 4acTOTHI YUCIOBBIX 3HAUYEHUN U YACTOTHI COOBITHI, B TOM YHUCIIE
0 pe3yabTaTaM U3MEpPeHUHN 1 HaOII0IeHUH.

Haxomuth BepoSITHOCTH CIOydalHBIX COOBITHH B ONBITaX, 3HAs
BEPOSTHOCTH DJIEMEHTApHBIX COOBITUH, B TOM YHCJIE€ B ONBITaX C
PaBHOBO3MO>KHBIMU DJIEMEHTAPHBIMU COOBITHSMH.

Hcnonb3oBath rpaduyeckue MOJIENH: JEPEBO CIy4allHOTO 3KCIIEPUMEHTA,
JUarpaMMsl Dilsiepa, YACIoBas MpsMas.

OnepupoBaTh MOHATHSMU: MHOKECTBO, MOJMHOMXECTBO, BBIMOJHITh
omepanuy HaJ MHOXECTBaMH: OOBbEJAWHEHUE, TepeceuyeHre, JOIMOJHEHNUE,
MEPEUYHCIIATH JIEMEHTBI MHOKECTB, IPUMEHSATh CBOMCTBA MHOKECTB.

Hcnonb3oBarh rpaduyeckoe MpeicTaBiICHHE MHOXKECTB U CBSI3E€H MEXIY
HUMM JJIs ONMCAaHUs IPOLIECCOB U SIBJICHUH, B TOM YHUCIIE IIPU PELICHNN 337a4 U3
JPYrux y4eOHbIX IPEIMETOB U KYPCOB.

K konmy oOydueHuss B 9 kJjacce oOydyaromUNUCS TOJIYYUT CIACAYIOIIHAE
MPEAMETHBIE PE3YNIbTAThI:

W3Bnekarb u mpeoOpa3oBbIBaTh HH(POpPMALMIO, NPEICTABICHHYIO B
pa3IMYHbIX MCTOYHMKAX B BUJE TaOIMI], AMarpaMM, rpadukoB, MpPeACcTaBIATH
JTAaHHBIE B BUJE TaONUII, AUArpamMMm, rpaduKoB.

Pemarp 3amauM OpraHu30BaHHBIM NEpeOOPOM BApHAHTOB, a TaKXKe C
WCIO0JIb30BaHNEM KOMOMHATOPHBIX IPABUII U METOJOB.

Hcnonp3oBarh onucareabHble XapaKTEPUCTHKU JUIsI MACCUBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJI€ CPEAHUE 3HAYEHUSI U MEPBI PACCEUBAHUA.

Haxonuth dacTOThl 3HA4eHW M YacCTOThI COOBITHS, B TOM 4YHCIIE
MOJIb3YSCh Pe3yabTaTaMH MPOBEAEHHBIX U3MEPEHHI U HAOTIOCHHIA.

HaxonuTh BeposSTHOCTH CITy4aliHBIX COOBITHI B M3yYEHHBIX OMBITaX, B TOM
YHClie B OMBITaX C PAaBHOBO3MOXKHBIMU DJIEMEHTAPHBIMH COOBITUSMHU, B CEPUIX
WCIIBITAaHUM JI0 IEPBOTO yCIIeXa, B CepusiX UCIbITaHui bepHymu.

HNmers mnpencraBieHue O CIyd4alHOM BEJIMYMHE M O PaCHpElEICHUU
BEPOSITHOCTEMN.

Nmets mpencraBieHne O 3aKOHE OOJBIIUX YUCEN KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4aifHOW M3MEHUYUBOCTH U O POJIH 3aKOHA OOJIBIINX YUCEI
B IIPUPO/IE U OOIIECTBE.
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