AHHOTaNus K padoyeil mporpamme npeamera «MartemaTuka

Pabouast mporpamma yyeOHoro npeamera «MareMaTHKa» Ha YpOBHE OCHOBHOTO O0IIETO 00pa30BaHUs
COCTaBJIEHA B COOTBETCTBUM C TPEeOOBAHUSAMH, YTBEP)KIEHHBIMH DenepaibHbIM TIOCYIapCTBEHHBIM
0o0pa3oBaTeNIbHbIM CTAaHAAPTOM OCHOBHOI'O OOLIETO 00pa30BaHMUS.

PaGouvast nporpamma yaeOHOTO npenmeTa «MareMaTrkay s yqammxcst 5-9 kiaccoB pa3paboTaHa Ha
OCHOBAaHUH CIEAYIOUIMX HOPMATUBHO-IIPABOBBIX IOKYMEHTOB U MaTepUalOB:

denepanpHOTro 3aKoHa "OO oOpazoBannu B Poccuiickoit @epepanuu” ot 29.12.2012 Ne 273-03 (1.6
cT.28);

(beneparbHOrO TOCYJapCTBEHHOTO O00pPa30BaTEIBHOIO CTaHAApTa OCHOBHOTO OOIIETO O0O0pa3oBaHHUS
(npuka3z Munucrepctsa npocseuieHus: Poccutickoit ®enepauun Ne287 ot 31.05.2021);

pUMEpHOU paboyeil mporpaMMEbI 10 MaTeMaTHKe Ha YpOBHE OCHOBHOTO 0011ero oOpa3zoBanus s 5-9
KJIacCoB  001e0o0pa3oBaTeNbHBIX Opranu3anuii (ogoOpeHa pemeHueM (QenepanbHOro yueOHo-
METOJIMYECKOTO 00BbETUHEHHS 110 001IeMy 00pa3oBanmio mpotToko 3/21 ot 27.09.2021r.);

Lesn 00y4eHus: MaTeMaTHKH:

(dhopMHpOBaHHE IIEHTPATHLHBIX MATEMATHUSCKUX MMOHATHH (YHCII0, BEJTMYHNHA, TeOMeTprUIecKas purypa,
MEPEeMEHHAs, BEPOSITHOCTh, (DYHKIMsS), OOECIEUMBAIONIMX MPEEMCTBEHHOCTh W MEPCIEKTUBHOCTH
MaTeMaTHYEeCKOTO 00pa30oBaHUs 00yJaIOIUXCS;

MOJIBEJICHUE O0YJIArOIIMXCS Ha IOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHHIO B3aUMOCBSI3U MAaTEMATHKH H
OKPY’KaoIlero Mupa, MOHNMaHHe MaTEMATHKHU KaK 4YacTH OOIIEel KyabTyphl YEJIIOBEYECTBA;

pa3BUTHE WHTEIUICKTYaJbHBIX W TBOPYECKUX CIHOCOOHOCTEH O0Oydarommxcsi, MO3HABATEIBHOM
AKTUBHOCTH, WCCIIEIOBATEIILCKAX YMEHHM, KPUTHYHOCTH MBIIUICHUS, HWHTEpEca K W3yICHHIO
MaTeMAaTHUKH;

dbopMupoBaHre QYHKIIMOHATBHONH MaTEeMAaTHICCKOW IPAMOTHOCTH: YMCHHSI PacTiO3HABATH MTPOSIBIICHUS
MaTEMaTUYECKHX MOHSATHI, OOBEKTOB U 3aKOHOMEPHOCTEH B peabHBIX KU3HEHHBIX CUTYALUAX U MPHU
W3YYEHHH JIPYTUX Y4YeOHBIX TIPEAMETOB, TPOSBICHHUS 3aBUCHMOCTCH M 3aKOHOMEPHOCTEH,
dbopMynmupoBaTh HMX Ha S3BIKE MATEMATHKH M CO3/JaBaTh MaTeMAaTUYECKUE MOJEIH, NPHUMEHSTH
OCBOCHHBI ~MaTeMaTHYECKU ammapar Uil pelleHHs NPaKTUKO-OPUEHTHPOBAHHBIX — 3aJad,
UHTEPIPETHPOBATH U OIICHUBATH MMOJIYICHHBIC PE3YJIbTATHI.

copMHpOBaTh y 00yYarOIUXCs (PYHKIIMOHATBHYIO TPAMOTHOCTh, BKJIFOUAIONIYI0 B CeOsl B Ka4eCTBE
HEOTHEMJICMOU COCTABIISIONICH YMEHHEC BOCIIPUHUMATh U KPUTHYCCKH aHAU3UPOBATH WH(POPMAIIUIO,
NPEJCTABICHHYIO B Pa3iIHuYHBIX (OpMax, MOHUMATh BEPOSATHOCTHBIA XapaKTep MHOTHX PEaJbHBIX
MIPOIIECCOB M 3aBUCUMOCTEH, IPOU3BOIUTH MPOCTCHINTNE BEPOSATHOCTHBIC PACUETHI.

N3ydyeHne MaTeMaTUKU HAMPABICHO HAa pealu3alyio CIEAYIONUX 3a1a4:

CUCTCMATUYCCKOC pPAa3sBUTHUC IIOHATUA YHCIIA, BLIpa6OTKa YMGHPII}’I BBITIOJIHATE YCTHO W IMHMCBMCHHO
apI/I(bMCTI/I‘-IeCKI/IC I[GﬁCTBHH Haa 9ucjiaMiu, NEPCBOJUTH MPAKTUYCCKUC 3a0a4YU HA A3bIK MATCMATUKU,
OBIIQJICHUE CHUCTEMOW MaTeMaTHYeCKUX 3HAHMM U YMEHUH, HEOOXOIMMBIX Al NpPUMEHEHUs B
HpaKTHqGCKOﬁ ACATCIIBHOCTH, U3YUCHUA CMEIKHBIX JUCHUIIIINH, TPOJOJIKCHUS 06pa3OBaHI/I$I;
MHTEJUIEKTyaJIbHOE pa3BUTHE, (OPMHUPOBAHUE KAYECTB JIMYHOCTH, HEOOXOAMMBIX YEJIOBEKY IS
MOJIHOIICHHON JKU3HM B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIX MAaTEMaTHYECKON IeSTeTbHOCTHU:
SICHOCTM W TOYHOCTHU MBICIIM, KPUTUYHOCTU MBINUICHUA, HWHTYULOWUH, JIOTHYCCKOI'0 MBIINIJICHUA,
AJIEMEHTOB AJITOPUTMHUYECKONW KYNbTYphl, MPOCTPAHCTBEHHBIX MPEICTaBICHUM, CIOCOOHOCTH K
MIPEOIOJICHUIO TPYAHOCTEM;

(dbopMupoBaHUe TIpeICTaBICHHI 00 UIeIX U METO/IaX MaTeMaTHKH KaK YHUBEPCATBHOTO SI3bIKa HAYKU U
TEXHHUKH, CPEACTBA MOJICIMPOBAHUS SIBJICHUI U IIPOIECCOB;

BOCHIMTAHUC KYJIbTYPbl JIMYHOCTH, OTHOMICHUSA K MATCMATUKC KaAK K YaCTH 06H.I€‘-ICJIOB€‘ICCKOﬁ
KYJIBTYpHbI, UTparoIeld 0COOYIO POJIb B OOIIECTBEHHOM Pa3BUTUHU

C yuérom nporpammsl Boctiutanust MAOY Toukas COUI um.A.K.Crepentoxuna, B mporpamme

OTpaXa€TCs pcain3anusa BOCIIHUTATCIIBHOTO IMOTCHIMAIA YPOKa MAaTEMATUKH, KOTOpBIﬁ mnpeamnojaracTt



WCTIOJIb30BaHUE PA3JMYHBIX BHJIOB M (OPM JIEATEIBHOCTH, OPHUEHTHPOBAHHON  Ha IICJICBBIC
MPUOPUTETHI, CBA3aHHBIE C BO3PACTHBIMU OCOOEHHOCTSIMH 00yUYarOIINUXCs:

MpUBIICYCHNE BHUMAHUS OOYdJalOMIMXCS K IICHHOCTHOMY AacCHEeKTy M3y4aeMbIX Ha YPOKE SIBICHHU,
OpraHM3ali0 MX palbOThl C TMOJNy4aeMOW Ha YypOKe COIUAIbHO 3HAYMMON HHpOpMaIrmein —
WHULMUpOBaHUE €€ O0O0CYXKIIEHHUs, BbICKA3bIBAaHUS OOY4YAIOUIMMUCS CBOETO MHEHHUS MO €€ MOBO.Y,
BBIPAa0OTKA CBOETO K HEH OTHOUICHUS;

JIEMOHCTpAIMIO 00yYaromUMCsl TIPUMEPOB OTBETCTBEHHOTO, I'PAXKIAHCKOTO IMOBEICHHS, MPOSBICHUS
YeJIOBEKOII00Us M J0OPOCEPIeYHOCTH, Yepe3 MoA00p COOTBETCTBYIOLIEr0 MaTepHaia A paboThl Ha
ypoKe, IpOOJIEMHBIX CUTYAIUH JJIs1 00CYKACHHSI B KJ1acce;

MPUMEHEHUE Ha YpOKE MHTEPAKTUBHBIX (POpPM paboThl ¢ OOYJarOIMIMMMHCS: MHTEUIEKTYAJIbHBIX WD,
CTUMYJUPYIOIINX TO3HABATEIbHYI0O MOTHBAIMIO OOYYAIONIMXCS; JTUIAKTUYECKOTO Tearpa, T[e
MOJTyYeHHBIE HA YPOKE 3HAHUs OOBITPBHIBAIOTCS B TEATPAJbHBIX MOCTAHOBKAX; TUCKYCCHH, KOTOPbHIE
JA0T 00YYarOIIUMCS BO3SMOXXHOCTh IPUOOPECTH OMBIT BEACHUS KOHCTPYKTUBHOTO AMAJIOra; TPYIIOBOI
paboTHl WK pabOTHI B Mapax, KOTOPhIE y4aT 00yJaronuXxcsi KOMaHJIHOW paboTe W B3aUMOJIECHCTBHUIO C
OpYruMU 00y4daroUMUCH;

MHHUIAMPOBAHKE U MTOIJIEPKKA UCCIIEI0BATEIBCKON ACSITEILHOCTH 00YJaIOMIUXCSI B PAMKAX peaTn3aiuu
UMU WHAUBUIYAIBHBIX W TPYONOBBIX HCCIENIOBATEIBCKUX IPOCKTOB, YTO JacT OOydaromuMmcs
BO3MOYKHOCTh MPHUOOPECTH HABBIK CAMOCTOSITEILHOTO PEIIEHUS] TEOPETHUYECKOW MpOoOJIeMBbl, HaBBIK
reHepupoBaHus M OQOpPMIICHHS COOCTBEHHBIX HCH, HaBBIK YBa)KUTEIHHOTO OTHOIICHUS K YYKUM
uaesM, opopMIICHHBIM B paboTax IPYruxX MCCIEAOBATeNIeH, HaBBIK ITyOJMYHOTO BBICTYIICHUS TIEpe]]
ayIUTOpHUEH, apryMEeHTHPOBAHUHU OTCTaWBaHUS CBOSH TOUKU 3PCHHUS.

Y4eOHBIM IJIAHOM Ha U3y4eHHE MpeaMeTa « MaremaTnka» oTBoauTcs 952 daca.
[Iporpamma peanuzyercs:

- 1 Skitacca B 00beMe 170 yacoB B o, 5 4aCOB B HEEIO;

- s 6 xi1acca B 00beMe 170 4acoB B rojl, 5 4acoB B HEJEIIO;

- a1 7 xiacca B o0beMe 204 yacoB B roj, 6 4acoB B HEACITIO™;

- 1 8 Ki1accoB B 00beMe 238 4acoB B rojl, 7 4acoB B HEAETIO**;

- 11 9 xiracca B o0beMe 170 yacoB B Tof, 5 4acOB B HEAEIIIO.

**B 7 kiaccax y4eOHBIN Kypc «AnreOpa» - B 00bEMe 3 yaca, yueOHsbIi Kype «I eomeTpusin- B 00bEMe
2 gaca, y4eOHBII Kypc « BeposaTHOCTb U cTaTucTHKa»- B 00bEMe | vac.

**B 8 kiaccax yueOHbIN Kypc «Anredpa» - B 00béMe 3 yaca, yueOHbIH Kype «'eomMeTpusi»- B 00bEMe
2 yaca, yueOHbII Kypc « BeposaTHOCTb U cTaTHCTHKa»- B 00bEMeE 2 yaca.

IInanupyemble pe3yJbTaTbl 0CBOEHUS YUeOHOI0 MpeaMeTa

JIM4HOCTHBIE pe3yJIbTATHI:

IIaTpuoTnyeckoe BOCIMTAHME: TPOSBICHUEM HHTEpEca K MPOLUIOMY M HACTOSIIEMY POCCHHCKON
MaTeMAaTUKH, [IEHHOCTHBIM OTHOIICHUEM K JOCTIDKEHHSIM POCCHICKHX MaTEMAaTUKOB M POCCHHCKOMN
MaTeMaTH4eCKOW IIKOJBI, K HCIOJBb30BAHMIO STHX IOCTHXEHUH B APYrHMX HayKax M IPUKIATHBIX
cdepax.

I'pazkianckoe U 1yXOBHO-HPABCTBEHHOE BOCIUTAHME: TOTOBHOCTBIO K BBIIOJHEHHIO 00s13aHHOCTEH
rpaKAaHUHA W peaJu3allid ero MpaB, MPEACTaBICHHEM O MaTeMaTHYECKHX OCHOBAX
(yHKIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYD, SIBICHHUH, MpPOLEAYp I'pakJaHCKOro oouiecTBa (BHIOODSI,
OIIPOCHI W TIp.); TOTOBHOCTBIO K OOCYKICHHIO STHYECKHX IMPOOJEM, CBA3aHHBIX C IMPAKTUYCCKUM
NPUMEHEHHEM JIOCTH)KEHUH HayKH, OCO3HAHHEM BaXXHOCTH MOPAIBHO-3TUYECKHX IPHHLHUIIOB B
AEATEIEHOCTH Y4EHOTO.



TpynoBoe BocnMTaHHe: YCTAaHOBKOW HAa AKTUBHOE YYacTHE B PEIICHUW MPAKTHYSCKUX 3aad
MaTEeMaTHYEeCKOW HANpaBICHHOCTH, OCO3HAHMEM BaXKHOCTH MAaTEMAaTHYECKOrO OOpa3oBaHWs Ha
OPOTSKEHUH BCEW JKU3HM JUIsl YCHEIIHOM TMpodeCCHOHANBHOW MEATENBHOCTH U Pa3BUTHEM
HEOOXOJIMMBbIX YMEHHH; OCO3HAaHHBIM BBIOOPDOM M TOCTPOECHHUEM HWHAMBHYAJIbHOM TpPaeKTOpUU
00pa30BaHUs M KU3HCHHBIX IUIAHOB C YUETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH.
cTeTHYECKOEe BOCIHUTAHHME: CIOCOOHOCTHIO K 3MOIMOHAIBHOMY M 3CTETHYCCKOMY BOCIIPHSTHIO
MaTeMaTH4YeCKUX OOBEKTOB, 3a/ad, PEIICHUH, pacCyXIEHHUH; yMEHHUIO BHIETh MaTeMaTHYECKHE
3aKOHOMEPHOCTH B UCKYCCTBE.

IleHHOCTH HAYYHOI0 MO3HAHMS: OPUCHTAITUCH B IEATEILHOCTH HA COBPEMEHHYIO CHCTEMY HayJHBIX
NPEJCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEJIOBEKa, NPUPOABI W OOIIEeCTBa,
MOHMMaHWEeM MaTeMaTHYEeCKON HAyKH KaK C(epbhl YeITOBEYECKOM IeATEIbHOCTH, 3TANOB €€ pa3BUTHS U
SHAYUMOCTU [IJId Pa3BUTUA LHUBUIIU3AlIMU; OBJIAACHUCM A3BIKOM MATCMATUKU U MaTeMaTHIECKOU
KyJIBTYpOH KaK CpeJICTBOM NIO3HAHUS MUPA; OBJIAJICHHEM ITPOCTSHIITMMH HaBBIKAMH HCCIIEIOBATEIBCKOM
ACATCIIBHOCTH.

®dusnyeckoe BocnuTanue, GopMuUpPOBaHHE KYJIbTYPbl 3I0pPOBbA M  IMOIMOHAJLHOIO
0J1aromoJry4usi: TOTOBHOCTBIO NMPUMEHSATh MaTEeMAaTHYSCKHE 3HAHUS B MHTEPECaxX CBOETO 3JI0POBBS,
BEJICHUS 3JI0POBOT0 00pa3a KU3HU (310pOBOE MUTaHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATHI U OTIbIXA,
peryispHas Gpu3ndeckas akTUBHOCTh); C(HOPMHUPOBAHHOCTHIO HABBIKA pedieKCHu, MPU3HAHUEM CBOETO
IpaBa Ha OIMMOKY U TAKOTO K€ MpaBa IPYroro 4eiaoBeKa.

IKOJIOTHYECKOe BOCTIMTAHUE: OPUCHTAIIMEH HAa IPUMEHEHNE MAaTEeMaTUIECKUX 3HAHUN IS PEIICHUS
3aa4 B OOJACTH COXPAaHHOCTH OKPYXAIOMIEH Cpebl, TUIAHHUPOBAHUS TIOCTYIIKOB WM OIEHKHA HX
BO3MOJKHBIX TIOCJEICTBUH U1 OKPYXKAWOMIEH Cpelnbl; OCO3HAHMEM TIJIO0ATBHOTO XapakTepa
HKOJIOTHYECKUX MPOOJIEM U MTyTEH UX pelIeHus .

JInyHOCTHBIE Ppe3yJibTaTbl, 00eCNeYHBAOIINE ATANTAIUI0 O0yYAKOIIErocsd K H3MEHSIOIHMCS
YCJIOBHSAIM COIMAJBbHOI W TPHPOAHOH Cpeabl: TOTOBHOCTHIO K JCHCTBHUSAM B YCIOBHAX
HCOHpeHeHéHHOCTH, IMMOBBIIICHWUIO YPOBHA CBOEH KOMIIETCHTHOCTH 4YCpe3 MPAKTUICCKYIO JCATCIIbHOCTD,
B TOM YHCIIE YMCHUE YYUTHCS Yy JOPYTUX JIOJCH, MPHOOpPETaTh B COBMECTHOW JIESATEILHOCTH HOBBIC
3HaHUS, HABBIKU U KOMIIETEHIIMH U3 OTIbITA JPYTUX; HEOOXOUMOCTHIO B (HOPMUPOBAHIH HOBBIX 3HAHHH,
B TOM 4Hclie (POPMYIHPOBATH UJICH, TOHATHUS, THIIOTE3bI 00 0OBEKTAX U SBJICHUSIX, B TOM YHUCIIE PaHEee
HE U3BCCTHBIX, OCO3HAaBaThb I[e(bI/II_[I/ITBI COOCTBEHHBIX 3HAHUH U KOMHCTCHTHOCTGI\/JI, IJIaHUPOBATb CBOE
pa3BUTHE; CIIOCOOHOCTHIO OCO3HABATh CTPECCOBYIO CHTYAIIMIO, BOCIIPUHIUMATH CTPECCOBYIO CUTYAITUIO
KaK BbI30B, TpeOYyIOIUNA KOHTPMEP, KOPPEKTUPOBAaTh IPUHMMAEMbIE pEUIEHUs U JAEUCTBHUS,
(bopMyIHPOBaThH M OIICHUBATH PUCKHU U TIOCIIEACTBUS, HOPMUPOBATH OIIBIT.

MeTanpeaMeTHbIe pe3yJIbTaThI:

S kiaace

1) Yuusepcanvuvie nosnasamenvhble oeticmsus obecneuusaom gopmuposanie 6az06vix
KOZHUMUBHBIX NPOYECCO8 00YUAIOWUXCS (0CBOEHUE MEMOO08 NOZHAHUSL OKPYIHCAIOUe20 MUpa,
NpUMEHEHUe T02UHeCKUX, UCCIe08AMeNbCKUX Onepayull, yMeHull pabomams ¢ uHgopmayuetl).
ba3oBble Jiornyeckue 1ecTBUA:

BBISIBISITH U XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKM MATEeMAaTHYECKUX OOBEKTOB, MOHSATHUH,
OTHOUICHUH MEXAYy TOHATUSAMHU; (DOPMYIMpOBaTH ONpEACICHHUS TOHSATHHA, YyCTaHABIUBAThH
CYIIECTBCHHBIN MPU3HAK KIacCH(DHUKAIINHI, OCHOBAHHUS JIsl 0000IICHHUS U CPABHCHUS,

BOCTIPUHUMATh, POPMYIHPOBATH U IPEOOPA30OBBIBATH CYKIACHHUS:

BBISIBIISITh MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3U M IMPOTHBOpEYHs B (pakTax, MaHHBIX,
HAOJIOACHUSAX U YTBEPKICHUSIX;

JIeNaTh BBIBOJIBI C UCTIOIB30BAHMUEM 3aKOHOB JIOTUKH, YMO3AKIIIOUEHUH 110 aHAJIOTHH;

MPOBOJUTh CaMOCTOSITEIILHO HECIIOXKHBIE JIOKA3aTeIbCTBA MaTEMAaTHYeCKHX (DAaKTOB, MPHUBOIUTH
MIPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC PACCYXICHHUS,

Ba3oBble nccien0BaTeIbCKue TeHCTBHA:

UCTIOJIB30BaTh BOIIPOCHI KaK MCCIICOBATEIbCKHI WHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH BOMPOCHI,
apryMEHTUPOBATH CBOIO TIO3UIINIO, MHCHHC;



IPOBOJUTH MO CaMOCTOSITEIBHO COCTaBICHHOMY IUIaHY HECIIOXKHBIM SKCIEPUMEHT, HEOONbIIoe
HCCJICIOBAaHUE TI0 YCTAHOBJICHUIO OCOOSHHOCTEH MaTeMaTHIeCKOr0 00BbEKTa, 3aBUCUMOCTEH 00BEKTOB
MEXy COOOM;
Padora c undopmanmeii:

BBIOHpaTh, aHATU3UPOBATH, CHCTEMATU3UPOBATH U HHTEPIPETUPOBATH MH(OPMAIIHIO PA3IUYHBIX BUOB
u GopM IpeICTaBICHHUS;

BEIOMpaTh (hopMy TipecTaBICHUS HHOOPMAIIMH U WLTIOCTPUPOBATH PEIIaeMbIC 33/1a9U CXEMaMU;

OIICHUBATH HAAEKHOCTh MH(DOPMAIIMH IO KPUTEPHSIM, MPEIIOKESHHBIM YIUTEICM.

2) Yuueepcanvhvie KOMMYHUKamMueHwvle Oelicmaus 00ecnedusam c@hopmupo8aHHoCmy COYUATLHBIX
HABBLIKO8 00Y4aIOUUXCHL.

Oo0menne:

BOCTIPUHUMATh U (POPMYIHPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMH U LESIMHU OOILIEHUS; SCHO,
TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MIUCHMEHHBIX TEKCTAX, 1aBaTh OSICHEHUS
10 XOJly PEIICHU 3a/1a4l, KOMMEHTUPOBATh MOJYyYEHHBIN pe3ysIbTarT;

B XOJIe OOCYXJICHHS 3a/1aBaTh BONPOCHI MO CYIIECTBY OOCYXIaeMOW TEMbI, TPOOJIEMBI, PeIIaeMOi
3a/lay¥, BBICKA3bIBaTh MWJICH, HAIICJICHHbIE Ha TOWCK PEIICHHUS; COIMOCTABIATH CBOM CYXICHHS C
CYXJICHHSMH JIPYTHX YYACTHUKOB JINAJIOTa;

MPEJICTABIIATh PE3YJIbTAThI PEIICHUS 3a]Ja4H.

CorpyaHu4ecTBo:
pacrpenensTh BUABl paboT, TOroBapuUBaThCs, 0OCYXKAATh MPOIECC U pe3yabTaT paboThl; 0000maTh
MHEHHS HECKOJILKUX JTIOJICH;

y4acTBOBATh B TPYMIOBBIX (popmax paboThl (0OCykaeHUS, OOMEH MHEHUSIMH, MO3TOBBIE IITYPMBI U
ap.).

3) Yuusepcanvrvie pecynamuensie oelicmsus obecneyusarom Gopmuposanue cmviCl08blX YCMAHOBOK
U HCUBHEHHBIX HABLIKOG TUYHOCIU.

Camoopranuzanms:

CaMOCTOSITENIbHO COCTABJIATh IUIAaH, aJlTOPUTM pELIeHHs 3a/laul (WM ero 4acTb), apryMEHTUPOBaTh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ YIETOM HOBOM HH(pOpMAIIHH.

CaMOKOHTPOJIb:

BJIQJICTh CIIOCO0AMU CaMOTIPOBEPKH, CAMOKOHTPOJIS TIPOIIECCa M Pe3yIIbTaTa PEIICHUS MAaTeMaTHICCKOM
3a/1a4w;

OLICHUBAaTh COOTBETCTBHUE pe3y/lbTaTa JEATEIbHOCTH IOCTABICHHOW I M YCJIOBHUAM, HAXOJIUTh
OmmoKy.
6 xacc

1) Yuusepcanvuvie nosnasamenwvhsle oeticmsus obecnewusaiom gopmuposanue 6a308blx
KOCHUMUBHBIX NPOUECcco8 00yuanwuxcs (0ceoenue Memooos NO3HAHUS OKPYIHCAIOUIe20 MUPA,
npuMeHeHue 102UYECKUX, UCCIe008ameNbCKUX Onepayull, ymeHut pabomams ¢ ungopmayueti).
Ba3zoBble Jioruyeckue geicTBUs:

BBISIBIISITH M XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKA MaTeMaTUYeCKUX OOBEKTOB, MOHSITHIA,
OTHOIICHWH MEXIy TMOHATHSIMH; (OPMYIUPOBATH OMPEJCIICHUS TMOHITHH; YCTaHABIUBATH
CYLIECTBEHHBIN MPU3HAK KIacCU(PHUKAIIIN, OCHOBAHUSA JUIsl 0000IIEHUS U CPABHEHUS;

BOCIPUHUMATh, (POPMYIHPOBATEH U MPEOOPA30BBIBATH CYKICHUS:

BBISIBJISITH MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M IMPOTUBOpEUYHUs B (DaKTax, JAHHBIX,
HAOJIO/ICHUSX U YTBEPKICHUSAX;

JieN1aTh BBIBOJIBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

MIPOBOJINTH CAMOCTOSITEIIFHO HECJIOXKHBIC JIOKA3aTeIhCTBA MAaTEeMAaTHICCKUX (PaKTOB, MPUBOJIHUTH
MPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYXKICHHUS,

Ba3oBble uccienoBaTebCcKue AelCTBUS:

UCTIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEILCKUI HHCTPYMEHT TMO3HAHUS, ()OPMYTUPOBATH BOIPOCHI,
¢buKcHupyromme IpoTHBOpEUHe, IpodiieMy, apryMEeHTHPOBAThH CBOIO MO3UIINI0, MHEHUE;

IPOBOJMUTH IO CaMOCTOSITENIbHO COCTABJICHHOMY TIUIAaHY HECJIOXHBIA 3KCHEPUMEHT, HEOOJIbLIOe
UCCIIEIOBAaHUE TI0 YCTAHOBIICHUIO OCOOEHHOCTEH MaTeMaTUIeCKOT0 00bEKTa, 3aBUCUMOCTEH 0ObEKTOB
MEXITy COOOI;



Pabora ¢ undgopmanueii:

BBIOMPATH, AHATTM3UPOBATH, CHCTEMAaTH3UPOBATh U HHTEPIPETUPOBATH HH()OPMAITHIO PA3ITUIHBIX BUIOB
U GOopM MpeaCTaBICHUS;

BBIOMpATh (POpPMY NpecTaBIeHUs MH(YOPMALUKM U WILTFOCTPUPOBATH PELIaeMbIE 3aJa4l CXeMaMH;

OLIEHUBATh HAIEKHOCTh NH(POPMAIMN TI0 KPUTEPHSIM, TIPEJIOKEHHBIM YIUTEIIEM.

2) Yuueepcanvhvie KOMMyHUKamugHwle Oeticmsus 06ecnevusarom cQopmuposaHHOCmy COYUANbHbIX
HABbIKOG 00Y4AIOUWUXCAL.

Oo0menne:

BOCIIPMHUMATh U (POPMYIMPOBATE CYXIEHUS B COOTBETCTBUHU C YCIOBUAMM U LIEISIMHU OOLLEHUS; CHO,
TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PCHHS B YCTHBIX W IMCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHHUS
10 XOAY peIIeHUs 3aa4l, KOMMEHTUPOBATh MOJyYSHHBIH pe3yibTar;

B X0/l OOCYXJIE€HHs 3a/laBaTh BOIPOCHI 10 CYILECTBY OOCYXIaeMOW TeMbI, IPOOJIEMBI, periaeMon
3a]aud, BBICKAa3bIBaTh MWJEH, HAIlEJICHHBbIE HAa TIOMCK PEIICHHUS; COMOCTABISATh CBOM CYXICHHS C
CYXJIEHUSIMH JPYTUX YYaCTHUKOB IUAJIOTa;

NPECTABIATh PE3YIbTAThl PEHICHUS 3a0a4H.

CorpyanunuecTBo:
pacrpenensTh BUABl paboT, TOroBapuUBaThCs, 0OCYXKAATh MPOIECC U pe3yabTaT paboThl; 0000maTh
MHEHHS HECKOJILKHX JIOJIEH;

y4acTBOBaTh B IPYNNOBBIX (hopmax paboThl (00CYKAEHUS, OOMEH MHEHUSIMH, MO3TOBBIE IITYPMBI U
ap.).

3) Vnueepcanvhvle pecynamuenvie oelicmsus obecneuusaiom GopmMuposanue cMulCi08bIX YCMAHOBOK
U JICUSHEHHBIX HABBIKOG TUYHOCTU.

Camoopranusanms:

CaMOCTOSTEJIBHO COCTABJIATH IUIAH, QITOPUTM pEIICHUs 3aJaud (WIM €ro 4acTb), BBIOMpPATh cOCO0
pemeHust ¢ y4€TOM HMEIOIIUXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh M
KOPPEKTHPOBATh BApUAHTHI pEIICHUH ¢ yu€TOM HOBOM MH(pOpMALIHK.

CaMOKOHTPOJIb:

BJIAJIETh CIIOCO0aMH CaMOTIPOBEPKH, CAMOKOHTPOJIS IPOLIECCA U Pe3yIbTaTa PEIICHHUSI MAaTeMaTHYECKON
3aJauu;

OLIEHUBATh COOTBETCTBHE pe3yJbTaTa JEATEIHHOCTH IOCTABICHHON LENH M YCIOBHAM, OOBSICHATH
NPUYMHBI JOCTH)KEHUS UM HE TOCTHXKEHMS LeJIH, HAXOJUTh OLIHOKY.

7 KRiaace
1) Vhueepcanvuvie noznasamenshuie Oeticmeus obecneuusarom Gopmuposanue 6a306bix
KOCHUMUBHBIX NPOYEccos 00yuaroumuxcs (0ceoenue Memoo00s NOHAHU OKPYACAIOue20 Mupa,
npUMeHeHuUe 102UYEeCKUX, UCCIe008aMeNbCKUX Onepayull, yMeHul pabomams ¢ uHgopmayuet).
Ba3oBblie Jloruueckue aeicTBUA:

BBIABIISITh M XapaKTEpU30BaTh CYIIECTBEHHBIC NPU3HAKM MAaTEMaTHYECKHMX OOBEKTOB, IOHSITHH,
OTHOLIEHUH MEXAYy MOHATUAMH; (OpPMYJIUpOBaTh ONpEAENCHHUs MOHATHUH; yCTaHAaBIMBAaTbh
CYIIECTBEHHBII TNpHU3HAK KiIacCH(UKALMU, OCHOBAHUS sl OOOOIIEHHWS W CPaBHEHUS, KPUTEPUHU
IIPOBOJUMOI0 aHAIN3a;

BOCIIPHHAMATb, (DOPMYIUPOBATh U IPe0OpPa30BBIBATh CY)KICHHS: YTBEPAUTEIBHBIC U OTPHUILIATEIILHBIC,
€/IMHUYHBIC, YACTHBIC U OOIINE; YCIOBHBIE;

BBIABIISATh MaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBA3M M HPOTHBOpeuMsl B (hakTax, JaHHBIX,
HaAOJIOCHUSAX U YTBEPKICHUSX;

JIeJIaTh BBIBOJIBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, IEAYKTUBHBIX U HHIYKTUBHBIX YMO3aKIIOUEHHH,
YMO3aKJIIOYEHUH 110 aHaJIOTHH;
pa3dupaTh T0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKACHHUH (IIPsIMBIE M OT MPOTUBHOTO), TIPOBOIAHUTH
CaMOCTOSITENIbHO HECJIOXKHBIE I0KA3aTeNIbCTBA MaTeMaTUYeCKUX (PaKTOB, BEICTpaUBaTh apryMEHTALHIO,
MIPUBOJIUTH MIPUMEPHI M KOHTPIIPHUMEPHI; 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;

BBIOMPATH CIIOCO0 perieHus yueOHOH 3a7auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEILICHUs, BEIOUPATh
HaunOoJiee MOAXOJAIUHN ¢ yYETOM CaMOCTOSITEIBHO BBIIECIEHHBIX KPUTEPHUEB).

Ba3oBble ucciie0BaTe1bCKUe 1 CTBHA:



UCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEI0BATEIbCKUM MHCTPYMEHT MO3HaHUS; (GOPMYIUpOBaTh BOIPOCHI,
¢bukcupymonue MpoTUBOpeUYre, MNpoOdJIeMy, CaMOCTOATEIbHO YCTaHAaBIMBATh MCKOMOE U JIAHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIMIO, MHEHHE;

IPOBOJUTh IO CAaMOCTOSITEIBHO COCTABICHHOMY IIIAHY HECJIOKHBIH 3KCIIEPUMEHT, HeOOoJbLIoe
MCCIICZIOBAaHHE 110 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTEMAaTHYECKOr0 00BEKTa, 3aBUCUMOCTEHl 0OBEKTOB
MEXIy COOOi;

CaMOCTOSITEIBHO OPMYIIMPOBATH 000OIIIEHUS ¥ BEIBOBI IO pe3ybTaTaM MPOBEIEHHOTO HAOIIOICHMUS,
UCCIIeIOBAaHMSI, OLIEHUBATh JOCTOBEPHOCTH MOJMYYEHHBIX Pe3yJIbTaTOB, BBIBOJIOB U 0000IICHUIA;
Pa6ora ¢ undopmaumneii:

BBIOMPATH, AHATM3UPOBATH, CHCTEMAaTH3UPOBATh U HHTEPIPETUPOBATH HH()OPMAITHIO PA3INIHBIX BUIOB
U GOpM MpeaCTaBICHUS;

BbIOMpaTh (hOpMy NpEICTaBICHUS HMH(POPMALMM U WUIIOCTPUPOBATh PELIaeMble 3aJaud CXEMaMH,
ararpaMMaMH, HHOU rpauKoi 1 UX KOMOWHAIMSIMU;

OLICHUBAaTh HAA&KHOCTb MHGOPMAIMU 10  KPUTEPHUSIM, MPEUIOKEHHBIM  y4yUTeIeM  WId
c(hOpMYyIUPOBAHHBIM CAMOCTOSATEIBHO.

2) Vhusepcanvhvie KOMMYHUKAMUGHbIE OeliCmeus 06ecneuusarom chopmuposanHoCms COYUAIbHbIX
HABbIKOG 00Y4aAIOUWUXCAL.

Oo0menne:

BOCIIPMHUMATh U ()OPMYJIMPOBATE CYX/IEHUS B COOTBETCTBUHU C YCIOBUAMM U LEISIMHU OOLLEHUS; CHO,
TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCHBMEHHBIX TEKCTaX, AaBaTh MOSCHEHHS
10 XOAY peIIeHus 3a7a4l, KOMMEHTUPOBATh MOJYyYEHHBIH pe3yibTar;

B X0JI¢ OOCYXXICHUS 3a/JaBaTh BOMPOCHI MO CYIIECTBY OOCYKTAa€MOW TEMBbI, MPOOJIEMBI, peraeMoin
3aaud, BBICKAa3blBaTh WJCH, HAIIEJICHHBIE HAa TIOUCK PEIICHUS; COMOCTABIATH CBOHM CYXICHHUS C
CYXJEHUSAMHM JApPYrMX YYacTHUKOB JHMajiora, OOHapyKHMBaThb pa3iMyMe M CXOACTBO IO3MLMH; B
KOPPEeKTHOH (popme (HopMyIHpOBaTH pa3HOTIIACHS, CBOU BO3PAKCHHUS;

NPECTABIATh PE3yIbTAaThl PELICHUS 3aauH, IKCIIEPUMEHTA, UCCIIeI0OBaHUs, IPOEKTA; CAMOCTOSTEILHO
BbIOMpaTh OpMAaT BBHICTYIJICHUS C YUETOM 3a]a4 MPEe3eHTAIMU U OCOOCHHOCTEHN ayIUTOPHUH.
CorpyannuecrBo:

IIOHUMAaTh U MCII0JIb30BaTh MPEUMYIECTBA KOMAaHIHOW M MHIMBHYaJbHOM pabOThl MpHU pEIICHUU
y4eOHBIX MaTEeMAaTHYECKUX 33/1a4; MPUHUMATH IIeJTb COBMECTHOM JEATEIIbHOCTH, PAaCTIPEACIsTh BUIBI
paboT, moroBapuBaThCs, 00CYXJaTh MPOLECC U Pe3ylbTaT paboThl, 00001MAaTh MHEHHUS HECKOJIbKUX
JToeH;

y4acTBOBaTh B IPYNNOBBIX (hopmax paboThl (00CYkAEeHUS, OOMEH MHEHUSIMH, MO3TOBBIE IITYPMBI U
7p.); BBIIIOJIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOU JICHCTBHUS € IPYTMMHU YWIEHAMU KOMaH/Ibl;
OLIEHMBATh KayeCTBO CBOETr0 BKJIaJa B OOMMI MNPOAYKT MO KPUTEPHUSIM, CHOPMYIHPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJECHCTBHUS.

3) Vnueepcanvhvle pecynamugnvie oelicmsus obecneuusaiom GopmMuposanue cMulCi08bIX YCMAHOBOK
U JICUSHEHHBIX HABBIKOG TUUHOCTU.

Camoopranuzanms:

CaMOCTOSITEJIBHO COCTABJIATh IUIAH, QITOPUTM PEIICHUs 3aJaud (WIM €ro 4acTb), BRIOMpATh coco0
pelieHus ¢ y4€TOM HMMEIOIIMXCS PEeCypcOoB U COOCTBEHHBIX BO3MOKHOCTEW, apryMEeHTHpOBaTh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpPMALIUH.

CaMOKOHTPOJIb:

BJIAJICTh CIIOCOOaMH CaMOTIPOBEPKH, CAMOKOHTPOJIS TPOLIECCA U pe3yIbTaTa PEIICHHUS MaTeMaTHYECKON
3aJauu;

OLIEHUBAaTh COOTBETCTBHME pe3yJbTaTa JIEATEIIbHOCTU MOCTaBICHHOW LIEIM M YCIOBUSAM, OOBSICHATH
MIPUYHHBI JOCTIKEHHS WM HE TOCTHYKCHUS 1IEJIH, HAXOJUTh OIIMOKY, 1aBaTh OIICHKY MPHOOPETEHHOMY
OIIBITY.

8 kiacc
1) Vhueepcanvuvle noznasamenshuie Oeticmeus obecneuusarom Gopmuposanue 6a306bix
KOCHUMUBHBIX NPOYEccos 00y4aroumuxcs (0ceoeHue mMemooos NOIHAHUL OKPYICAIOUe20 Mupa,
npUMeHeHue 102UHeCKUX, UCCIe008amMeNbCKUX onepayuli, ymeHuu pabomams ¢ ungopmayuet).
Bba3oBble JlornyecKkue 1eHcTBHUA:



BBISIBIISITH M XapaKTEpHU30BaTh CYILIECTBEHHBIC MPHU3HAKA MaTeMaTHYECKUX OOBEKTOB, MOHSTHIA,
OTHOUICHWH MEXAYy TMOHATUSAMH; (OpPMYIMpOBaTH ONpEAENeHUS TOHATHHA;, yCTaHABIWBAThH
CYIIECTBEHHBII MNpHU3HAK KiIacCU(UKALMU, OCHOBAaHUS sl OOOOIIEHHS M CpPaBHEHUS, KPUTEPUU
MIPOBOTUMOTO aHAJTN3a,;

BOCIIPHHUMATh, (HOPMYIUPOBATh U PeoOpa30BBIBATh CYKICHHS: YTBEpAUTEIbHbBIE U OTPHUIIATEIbHBIE,
€IMHUYHBIC, YaCTHBIE U OOLINE; YCIOBHBIE,

BBISBIISITh MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M WM NPOTHBOpeYHs B (DakTax, JaHHBIX,
HAONIOJICHUSAX W YTBEPXKACHUAX; TpeiaraTh KPUTEPUH [JIsl BBIABICHUS 3aKOHOMEPHOCTEH
Y IPOTUBOPEYMH;

JIeNIaTh BBIBOJIBI C MCIIOJIb30BAaHMEM 3aKOHOB JIOTUKH, I€YKTUBHBIX U MHIYKTHBHBIX YMO3aKIIOUCHHUH,
YMO3aKJIIOUEHUH 110 aHAJIOTUH;
pa30uparh J10Ka3aTeabCTBA MAaTEMAaTUYECKUX YTBEP)KIACHHUH (MpsSMbIEe U OT IPOTHUBHOTO), IPOBOAUTH
CaMOCTOSITENIFHO HECJIOKHBIE JI0KA3aTEIbCTBA MATEMaTHYECKUX (DaKTOB, BEICTPAUBATh apr yMEHTALIHUIO,
MPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKIICHUS;

BBIOMPATH CIIOCO0 pemieHus yueOHOH 3a7auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEILICHHs, BEIOUPAThH
HaunboJee MOAXOIAIMHUIN ¢ yUETOM CAMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHEB).

Ba3oBble uccieoBaTe1bCKUeE 1€ CTBUA:

UCTIOJIB30BaTh BOIIPOCHI KaK MCCIEI0BATEIbCKHNA WHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH BOMPOCHI,
¢bukcupyoomue NpoTUBOpeYHe, NpodJIeMy, CAMOCTOSTENFHO YCTAHABIMBAaTh HCKOMOE M JIAHHOE,
(bopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE;

NOPOBOJUTH IO CAaMOCTOSITENIbHO COCTABJICHHOMY IIJIaHY HECJIOKHBIA SKCIIEPHUMEHT, HeOOobIIoe
UCCIIeIOBaHNE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro 00bEeKTa, 3aBUCUMOCTEN 0ObEKTOB
MEXTY COOOM;

CaMOCTOSITENILHO (hOPMYIIUPOBATH OOOOIIEHHSI ¥ BBIBOJIBI IO pe3yJIbTaTaM MPOBEAEHHOTO HAOIIOIEHNS,
WCCIIeIOBaHMSI, OIICHUBATh JOCTOBEPHOCTh MOTYYSHHBIX PE3YJIbTaTOB, BHIBOJIOB M 0000IICHHIA;

IPOTHO3UPOBATH BOZMOXKHOE Pa3BUTHUE MPOIIECCa, a TAKXKE BBIBUTATh MPEITOI0KEHHUS O €r0 Pa3BUTUH
B HOBBIX YCJIOBHUSIX.

Padora ¢ undopmanmeii:

BBISIBJISITH HEJJOCTATOYHOCTh U W30BITOYHOCTH MH(POPMAIUH, JAHHBIX, HEOOXOAUMBIX ISl PEIICHUS
3a/1a4u;

BBIOMPATH, AHATM3UPOBATH, CHCTEMAaTH3UPOBATh U HHTEPIIPETUPOBATH HH()OPMAITHIO PA3ITNIHBIX BUIOB
u GhopM IpeICTaBICHHUS;

BBIOMpAaTh (HOpMy TpeICTaBIeHHUS WHPOPMAIMU W WIUTIOCTPUPOBATH pEIIacMble 3aJlaqd CXEMaMH,
IrarpaMMaMu, HHOH TpauKol U UX KOMOWHAIMSIMH;

OIICHMBATh HAAEKHOCTH HWHPOpPMAIMM TO  KPUTEPUSM, TNPEUIOKCHHBIM  YUUTEIEeM  WIH
c(hOpMyITUPOBAHHBIM CAMOCTOSATEIHHO.

2) Vhusepcanvhvie KOMMYHUKAMUGHbBLE OeliCMEUs 00ecneuusarom chopmuposanHocms COYUANIbHbIX
HABbIKO8 00Y4arOUUXCHL.

Oo0menne:

BOCIIPUHUMATh U (POPMYIUPOBATH CYXKACHHS B COOTBETCTBUU C YCIOBHUSIMH U LEISIMHU OOILEHUS; SCHO,
TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PCHHUS B YCTHBIX U IMUCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS
10 XOAY peIIeHus 3a7a4l, KOMMEHTUPOBATh MTOJyYEHHbIH pe3ysbTar;

B X0JI¢ OOCYXKICHUS 3a/J1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAa€MON TEMBbI, MPOOJIEMBI, peraeMoin
3a]aud, BBICKAa3bIBaTh MJCH, HAIIEJICHHBIE HA TIOWUCK PEIICHUS; COMOCTABISATh CBOMU CYXICHHS C
CYXKJCHUSIMH JPYTUX YYaCTHUKOB JMajora, OOHApYy>KUBaTh paziu4Me U CXOACTBO TO3HIIMIA; B
KOPPEeKTHOH (popme (HhopMyIHpOBATH Pa3HOTIIACHS, CBOU BO3PAKCHUS;

NPECTABIATh PE3yIbTAaThl PELICHUS 3a]auH, IKCIIEPUMEHTA, UCCIIeI0BaHUs, IPOEKTA; CAMOCTOSTEILHO
BbIOMpaTh POpMAT BBICTYIJICHUS C YUETOM 3ajad IPE3eHTALMU U OCOOCHHOCTEN ayIUTOPUH.
CorpyannuecTBo:

MOHUMATh U HCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHON M MHIUBUAYaTbHOW pabOThl MpPU pelIeHUU
y4eOHBIX MaTeMaTHYeCKHX 3a/ady, NPUHUMATh Ie1b COBMECTHOH JIESTeThbHOCTH, IUIAHUPOBATH
OpraHu3aIMI0 COBMECTHOM pabOThI, paclpeaessiTh BUABI padoT, 10roBapruBaThCs, 00CYKAATh MpoIece
U pe3ysabTat padoThl; 00001aTh MHEHUS HECKOJIBKHX JTFOJIEH;



y4acTBOBaTh B I'PYMMOBBIX (opMax paboThl (00CykIeHuss, 0OMEH MHEHUSIMU, MO3TOBbIE IITYPMbI U
7p.); BBITIOJHSTE CBOIO YacTh paOOTHI M KOOPIMHUPOBATH CBOU JICHCTBUS C IPYTUMH WICHAMHU KOMaH/IBI;
OLICHHMBAaTh KAaueCTBO CBOET0 BKJaJa B OOMIMHA NTPOAYKT MO KPUTEpUsAM, CHOPMYIUPOBAHHBIM
Y9aCTHUKAMU B3aMMOJICHCTBUS.

3) Yuusepcanvrvie pecynamuensie oelicmsus obecneyugarom Gopmuposarue cMolCl08blX YCMAHOBOK
U HCUBHEHHBIX HABLIKOG TUYHOCIU.

Camoopranu3anus:

CaMOCTOSITEJIBHO COCTABJIATH IIJIaH, aJTOPUTM pEIIeHUs 3aJa4yu (WU €ro 4acTh), BEIOMpPATh CIOCOO
pelieHus ¢ y4€TOM HMEIOMIMXCS PECypCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ yU€TOM HOBOI MH(pOpMAIIHIH.

CaMOKOHTPOJIb:

BJIQJIETh CIIOCO0AMU CaMOTPOBEPKH, CAMOKOHTPOJIS MPOIIecca M pe3ylibTaTa PEIICHU MAaTeMaTHIECKOM
3a/1a4u;

IPEBUIETh TPYTHOCTH, KOTOPHIE MOTYT BOSHHKHYTh IIPH PEIICHUN 33]]a4H, BHOCHTh KOPPEKTHBHI B
JeSITENIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB, HAMIEHHBIX OIMIUOOK, BEISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pE3yJbTaTa AESITENbHOCTH MOCTAaBICHHOW L€ U YCIOBUSM, OOBSICHSTH
MIPUYUHBI TOCTH)KCHUS WA HE JOCTHKCHHUS 11EJTH, HAXOAUTh OITNOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY
OTIBITY.

9 knace
1) Yuusepcanvuvie nosnasamenwnble oeticmsus obecneuusaom gopmuposanie 6az06uix
KOZHUMUBHBIX NPOYECCco8 00yuaroumuxcs (0ceoenue mMemooos8 NOHAHUL OKPYHCAIOue20 Mupa,
npuMeHeHue 102UYeCKUX, UCCIe008ameNbCKUX Onepayutl, ymeHuti pabomams ¢ ungopmayueti).
ba3oBble Jiornyeckue 1ecTBUA:

BBISIBIISITH U XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKM MATeMAaTHYECKUX OOBEKTOB, MOHITHH,
OTHOIIEHUH MEXIy MOHATHSAMH; (OPMYIUPOBAaTh ONpEIENICHUs MOHITHHA; YCTaHAaBIUBATh
CYIICCTBCHHBIH NpPH3HAK KIACCU(UKAIMKA, OCHOBAaHUS JJIsi OOOOIICHWS M CpaBHEHUsS, KPUTEPUU
MIPOBOAMMOI0 aHAJIH3a;

BOCTIPUHUMATh, (OPMYIUPOBATH U IPEOOPA30BBIBATE CYKACHUS: YTBEPAUTEIBHBIC U OTPUIIATEIIBHEIC,
€IMHUYHBIC, YaCTHBIC U OOIIHE; YCIOBHBIC,

BBISIBJISITh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M IMPOTUBOpeuYUs: B (DaKTax, JAaHHBIX,
HAOJIIOJICHUSAX H  YTBEPXKICHUAX; TpeiaraTh KPUTEPUH [JIsl BBIABICHUS 3aKOHOMEPHOCTEH
Y IPOTUBOPEYMH;

JIeTaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX M HHIYKTUBHBIX YMO3aKIIIOUCHUH,
YMO3aKIIFOUEHUH 110 aHAJIOTUU;
pa3buparh JOKa3aTeIbCTBA MATEMAaTUYECKUX YTBEPKACHHUM (IIPSMBbIE U OT IPOTHUBHOTO), IPOBOAUTH
CaMOCTOSITEIIEHO HECIIOKHBIC OKA3aTeIhCTBA MATEMAaTHICCKUX (DAKTOB, BHICTpAaUBATh apTyMEHTAIIUIO,
MIPUBOUTH MPUMEPHI M KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKIICHUS;

BBIOMPATH CTIOCO0 peleHus yieOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHMSI, BRIOUPATh
HamOoJee TMONXOMANIMK C Yy4E€TOM CaMOCTOSITENIBHO  BBIJCIICHHBIX KpuUTepueB). ba3oBble
uccjie0BaTe/IbCKuUe 1eiiCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIICOBATEILCKHI HHCTPYMEHT TIO3HAHHS, (POPMYIUPOBATH BOIPOCHI,
¢bukcHupyoe MPOTUBOPEUYHE, MPOOIEMYy, CaMOCTOATEIHHO YCTaHABIMBATH HMCKOMOE U JIAHHOE,
(GbopMHUPOBATH TUIOTE3Y, APIYMEHTHPOBATH CBOIO MO3ULINIO0, MHEHUE;

MPOBOJUTE TI0 CaMOCTOSITEIBHO COCTABJIICHHOMY TUIAaHY HECJIOXHBIA JKCIEPUMEHT, HEOOIbIIOoe
UCCIIeIOBaHUE TI0 YCTAaHOBIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro 00bEeKTa, 3aBUCUMOCTEN 0ObEKTOB
MEXIy CO0OI;

CaMOCTOSITENLHO (hOPMYIIUPOBATH OOOOIICHHS M BEIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHOT0 HAOTIOACHMS,
UCCIIeIOBaHMs, OLIEHUBATh IOCTOBEPHOCTh MOJTYyYEHHBIX PE3YyIbTaTOB, BBIBOJOB U 0000IIECHHUI;

MIPOTHO3MPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, & TAKIKE BBIJIBUTATH TIPEIIONOKEHHUS O €r0 Pa3BUTHU
B HOBBIX YCJIOBHUSIX.

Pa6ora ¢ undopmaumneii:

BBISIBJISITH HEJIOCTATOYHOCTh U M30BITOYHOCTh MH(POPMAIUH, JAHHBIX, HCOOXOJAUMBIX ISl PEIICHHS

3a/a4w;



BbIOHpaTh, aHATM3UPOBATh, CHUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMAIINIO PA3INYHBIX BUIOB
1 GopM IpeICTaBICHHUS;

BBIOMpaTh (HOpMy HpeACTaBICHUSA HMH(POPMALUK U WUTIOCTPUPOBATH pELIaeMble 3aJaud CXEMaMH,
auarpaMmmamu, HHOM rpa@uKoil U uX KOMOMHALIMSIMH,

OLICHUBATh HAA&KHOCTb HMHGOPMAIMKA IO  KPUTEPHSM, TPEUIOKCHHBIM  YYUTEIeM  WIH
c(OpMyYIIUPOBAHHBIM CAMOCTOSTENILHO.

2) Yuueepcanvuvie KommynuKamuenwle oeticmaus 00ecnequusarom c@hopmupo8aHHoCmy COYUATbHBIX
HABbIKO8 00Y4aAIOUWUXCAL.

OO0wmenne:

BOCTIPHHHUMATH U (POPMYIIHPOBATH CYXKICHHUS B COOTBETCTBHUHU C YCIOBHSIMH U IETSIMHU OOIIECHHS; SICHO,
TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX, AaBaTh MOSICHEHHS
0 XOAY peIICHUs 3aa4l, KOMMEHTUPOBATh MOJYYCHHBIH PE3yiIbTaT;

B X0/ie¢ OOCYXJIEHUs 3a/1aBaTh BONPOCHI IO CYILECTBY OOCYXIaeMOW TeMbI, MPOOJIEMBI, peraeMon
3a/layM, BbICKA3bIBaTh MWJIEW, HAIICJICHHbIE Ha TOMCK pEIIEHHUS; COIMOCTABIATH CBOM CYXACHHS C
CYXIEHUSIMH JAPYIHMX YYaCTHHKOB JHalora, OOHapy)XHMBaTh pa3lW4yhe M CXOACTBO MO3UIMH; B
KOPPEKTHOI opme popMyTupoBaTh pa3HOTIACHS, CBOM BO3PAXKECHHUS;

NPECTABIATH PE3yJIbTAaThl PEHICHUS 33aauH, IKCTIEPUMEHTA, UCCIICIOBAHMUS, IPOCKTA; CAMOCTOSTEIILHO
BBIOMpPATh (OPMAT BBICTYIUICHUS C YUETOM 3aJ]1a4 MPE3CHTAI[MM U OCOOCHHOCTEN ayAUTOPHUH.
CoTpyaHnuectBo:

NOHUMATh U HCIIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIAMBHIYaJbHONH pabOTHI MU pEIICHUU
yueOHbIX MaTeMaTH4YeCKMX 3a/lady; NPUHUMATh LEeJdb COBMECTHOH JesITeIbHOCTH, IUIAHHPOBATh
OpTaHU3aIUI0 COBMECTHON PabOThI, paclpeeNaTh BUABI PadoT, JOrOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3yabTat paboThl; 00001aTh MHEHHS HECKOJIBKUX JIIOJIEH;

y4acTBOBaTh B I'PYIIOBBIX (opMax paboThl (00CykaeHus, 0OMEH MHEHHUSMH, MO3TOBBIE IITYPMbI U
7p.); BBIIIOJTHSATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOU JICHCTBUSA C IPYTMMHU YICHAMHU KOMaH/IbI;
OLICHHMBAaTh KaueCTBO CBOEro0 BKJIaJa B OOWUI MPOAYKT MO KpUTEpUSM, CHOPMYIHPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICHCTBUSI.

3) Yuusepcanvrvie pecynamuensie oelicmsus obecneyusarom Gopmuposarue cMulCl08blX YCMAHOBOK
U HCUBHEHHBIX HABLIKOG TUUHOCHIU.
Camoopranuszanus:

CaMOCTOSITEJIBHO COCTABJISITh IJIaH, aJlTOPUTM pelIeHUs 3a1adi (MM €ro 4acTh), BEIOMpPATh CIOCOO
pelieHust ¢ y4€TOM HUMEIOIUXCS PeCcypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBaTb U
KOPPEKTHPOBATH BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIQ/IETh CIIOCO0AMU CaMOTIPOBEPKH, CAMOKOHTPOJIS MPOIIecca U pe3ylibTaTa PEIIeHUs MaTeMaTHIEeCKOM
3a]a4u;

NpPEeIBUIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTH NPH PEIICHUH 3a[a4l, BHOCHUTb KOPPEKTHBHI B
JeSITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB, HAMIEHHBIX OINOOK, BBISIBJICHHBIX TPYJHOCTEH;

OILICHUBATh COOTBETCTBHE pe3yJbTaTa JEsATEIIbHOCTH MOCTABICHHOW LEIH M YCIOBHUSIM, OOBSCHITH
IPUYMHBI JOCTHXKEHHSI WIN HE TOCTUIKEHUS 11eTH, HAXOJUTh OLIMOKY, 1aBaTh OLICHKY IPHOOPETEHHOMY
OTIBITY.

IIpenmeTHbIE pe3yJIbTaThI:

S knace

Apudmernka. Yuciaa v BbIYUCTICHUSA

[lonumaTh W TPaBWIBHO YHOTPEONATH TEPMHHBI, CBS3aHHBIE C HATypaJbHBIMH YHUCIIAMH,
OOBIKHOBEHHBIMH U JIECATUYHBIMU JAPOOSMHU.

CpaBHUBaTP W yNOPSAAOYMBATH HATypalbHBIC 4YHCIA, CPABHMBATh B IPOCTEHIIMX CIydasx
OOBIKHOBEHHBIE TPOOH, IECATUUHBIC APOOH.

CoOTHOCUTh TOYKY Ha KOOPAMHATHOM (YHCIIOBOI) MPSAMOM C COOTBETCTBYIOIIMM €W YUCIOM U
n300paXkaTh HaTypajIbHbIE YHCIIAa TOUKAMU Ha KOOPJIAWHATHON (YHCIOBOM) MPSAMOIL.

BeimonnsaTe apudmMernueckue ASHCTBUS C HATYpaIbHBIMUA YUCIAMH, ¢ OOBIKHOBEHHBIMHU APOOSMHU B
IIPOCTEHMIINX ClIydasix. 6 BeINONHATH MPOBEPKY, NPUKHUIKY PE3YyJIbTaTa BHIYMCICHUM.



OKpyrasTh HaTypaJbHbIE YUCIIA.

Pemenne TeKCTOBBIX 32124

Pemate TekcTOBBIE 33a4l apU(PMETHUIECKUM CIIOCOOOM U € MOMOIIbIO OPraHU30BAHHOTO KOHEUHOTO
nepebopa BceX BO3MOMKHBIX BApUAHTOB.

Pemats 3anaun, copeprxaliue 3aBUCUMOCTH, CBSI3bIBAIOLINE BETMYUHBI: CKOPOCTh, BPEMsI, PACCTOSHUE;
1LI€Ha, KOJIMYECTBO, CTOUMOCTb.

Hcnonp30oBaTh KpaTKue 3alIUCH, CXEMbI, TAOTUIIbI, 0003HAUEHHUS IIPU PEIICHUH 3a7ay.

[Tos1b30BaTHCA OCHOBHBIMM €IMHHMIIAMHU U3MEPEHHUS: LIEHbI, MACChl; PACCTOSHUSI, BPEMEHH, CKOPOCTH;
BBIPAXXATh OJHU €AUHUIIBI BEIIMUYMHBI UE€pe3 IPYyTHUE.

W3Bnekarp, aHanu3upoBaTh, OLIEHUBATH WH(GOPMAIIMIO, MIPEICTABICHHYIO B Ta0iHIle, HA CTOIOYATOM
auarpamme, MHTEpIPETUPOBATH MIPEICTABICHHbIE JaHHbIE, NCIIOIb30BaTh JaHHBIE IIPU PELICHUH 3a/1a4.
Harnsinnasi reomerpust

[Tos1b30BaTECA T€OMETPUUECKUMH MOHATHUAMU: TOUYKA, MPsAMasi, OTPE30K, Jyd, Yroj, MHOTOYTOJIbHHUK,
OKPY>KHOCTb, KPYT.

[TpuBoUTE MpUMEPHI OOBEKTOB OKPYKAIOIIET0 MUPA, UMEIOIIUX (POPMY H3yUEHHBIX T€OMETPUUECKUX
¢uryp.

Hcnonp30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIJIaMU: BEPIIMHA CTOPOHA; C MHOTOYTOJIbHUKaMU: yrod,
BEpUINHA, CTOPOHA, IUarOHAJIb; C OKPYKHOCTBIO: paJINYC, TUAMETP, LEHTP.

N300paxarh H3yueHHbIe reoMeTpudeckue (GUrypbl Ha HETMHOBAHHOM U KJIETYATON Oymare ¢ moMOIIbIO
UUPKYJIS U JIMHEUKH.

Haxoauts 1nuHBI OTPE3KOB HEMOCPEICTBEHHBIM U3MEPEHUEM € ITOMOLIBIO JIMHEUKHU, CTPOUTH OTPE3KU
3aIaHHOM JUIMHBL;, CTPOUTH OKPY>KHOCTb 3aJJaHHOTO paanyca.

Hcnonp3oBaTh CBONCTBA CTOPOH U YIJIOB IPSIMOYTOJIbHHMKA, KBaJIpaTa JIJIsl UX OCTPOEHUS, BEIYUCIICHUS
IJIOIIAM ¥ TIEPUMETPA.

Bbruncnate nmepuMerp U IUIOIIAAL KBajapaTa, MPSAMOYTOJbHHMKA, (QUIYp, COCTaBICHHBIX U3
NPSMOYTOJIBHUKOB, B TOM 4Hcie GUryp, N300pakEHHBIX HA KJIETYAaTON Oymare.

[Tonb30BaThCsi OCHOBHBIMU METPUUYECKUMU €AMHUIIAMU U3MEPEHHUS ITTUHBI, TUIOLIAIH; BBIPAXaTh OJJHU
€IMHUIIBI BEJINYMHBI Yepe3 JpyTue.

Pacno3naBate mnapasuienenunen, KyO, HCIONB30BaTh TEPMHHOJIOTHIO: BEpIIMHA, peOpo TpaHb,
U3MEpEeHUs; HaXOAUTh U3MEPEHUs Mapaiesienumnena, Kyoa.

Beraucnare 00péM KyOa, mapajuiesenurieia o 3aJaHHbIM U3MEPEHUSIM, TOJIb30BATHCS SIUHUIIAMA
U3MepeHus: o0bEMa.

Pemate Hecno)xHbIE 3a/1a4M HA U3MEPEHHUE TEOMETPUUYECKUX BEJIMYUH B IPAKTUYECKUX CUTYALMSX.

6 xnacc

Yucia ¥ BbIYUCICHUSA

3HaTh U MOHUMATh TEPMUHBI, CBA3aHHBIE C PA3JMYHBIMH BHJAMH YHUCEJ U CIIOCOOAMHU UX 3aIUCH,
MEPEXOAUTH (€CIIM ATO BO3MOKHO) OT OJHOM (POPMBI 3aMHMCH YHCIIa K IPYTOH.

CpaBHUBATH U YIIOPAI0UYMUBATH IIEJIbIE YHCIIA, OOBIKHOBEHHBIE U AECATHUHBIE APOOU, CPaBHUBATH YUCIIA
OJIHOTO U Pa3HbIX 3HAKOB.

BrImonHATE, codeTast yCTHBIE M MMCbMEHHBIC TPUEMBI, apu(MeTHIeCKIe IEHCTBUS C HATypaIbHBIMU H
LEJIBIMU YHCIaMH, OOBIKHOBEHHBIMU U ACCSITUYHBIMU APOOSIMH, TTOJIOKUTEIHHBIMU U OTPUIIATEIbHBIMU
YHCIIaMHU.

BbluucnsaTe 3HAYEHUS UMCIOBBIX BBIPAXKEHUM, BBINONHATH MPUKUIKY M OLEHKY pe3yjibTaTa
BBIUMCJICHUM; BBIMOJHATH MPEOOpa3OBaHUS YHCIOBBIX BBIPAKEHMI Ha OCHOBE CBOWCTB
apuMeTHIeCKUX TeHCTBUH.

COOTHOCUTH TOYKY Ha KOOPJIWHATHOW MPSMOI C COOTBETCTBYIOIIMM €I YHCIOM U M300pakaTh YUCIa
TOYKaMH Ha KOOPJMHATHOM NPSMOI, HAXOUTh MOIYJIb YUCIIA.

CoOTHOCUTH TOUKH B NIPSAMOYIOJIbHON CUCTEME KOOPAMHAT C KOOPAWHATAMU 3TON TOUKH.

OKpyTJISTh LEble YUCTa U JECATUIHbBIE IPOOH, HAXOAUTh PUOIIKEHUS YHCeTT.

YucisioBble U 0yKBEHHbIEC BbIPAKEHUS

[loHuMaTh 1 yHOTpeOIATH TEPMUHBI, CBSI3aHHBIE C 3aIMCHIO CTENICHH YKCIIa, HAXOAUThH KBaapaT U KyO
YHCJIA, BBIYUCIATh 3HAUYEHUS] YUCIIOBBIX BBIPAXKEHUMN, COIEPHKAIINX CTEIICHH.



[Tosib30BaThCs MPU3HAKAMHU JEIUMOCTH, PACKIIAIbIBATh HATYypaIbHbIE YUCIIA HA MPOCThIE MHOKUTEIH.
[Tonp30BaThCst MacITaboOM, COCTABISATH MPONOPIIUN U OTHOIICHHUS.

Hcnonp3oBath OYKBBI 151 0003HAUEHUS YUCEN MPU 3aITUCU MATEMAaTUYECKUX BBIPAKEHUM, COCTaBIISATh
OYKBEHHbBIE BBIpAXKECHHSI W (DOPMYIBI, HAXOAUTh 3HAYCHHUS OYKBEHHBIX BBIPAKEHUH, OCYIIECTBISS
HEO0OXOIUMBIE TIOJICTAHOBKH U MPEOOPa30BaAHMS.

HaxonuTh HEM3BECTHBIN KOMIIOHEHT PAaBEHCTBA.

Pemenue TeKCcTOBBIX 32124

Pemath MHOTOIIArOBBIE TEKCTOBBIE 33a/1a4H ApPU(PMETHUECKUM CIIOCOOOM.

Pemiate 3aaun, cBsi3aHHBIE C OTHOIICHUEM, MPONOPLMOHATBEHOCTHIO BETUYHUH, MPOIEHTAMU; PEIlaTh
TP OCHOBHBIE 33]]a4M HA APOOU U TPOIICHTHI.

Pemate 3aaun, conepxaiiyie 3aBUCUMOCTH, CBSI3IBAIOIINE BEIMYUHBI: CKOPOCTh, BPEMS, pACCTOSIHUE,
[IEHA, KOJIMYECTBO, CTOMMOCTh; IPOU3BOJUTEIBHOCTh, BpeMs, 00BbEMa pabOTHI, HCIOIb3Ys
apudmernueckue JEHUCTBUS, OIEHKY, NPUKHUAKY; TOJb30BaThCS  €IMHUIAMU  HU3MEPEHUs
COOTBETCTBYIOIIUX BEITUYMH.

CocTaBnsiTh OyKBEHHBIC BBIPAKECHHS 10 YCIOBHUIO 33]Ja4H.

N3BnekaTs WHGOPMAIHIO, MPECTABICHHYIO B TaOJIWIAX, HA JIMHEWHOW, CTOJI0YATON MM KPYroBOM
IuarpaMmax, MHTEPIPETUPOBATH NPE/ICTABICHHBIE JAHHBIC; HCIIOJNB30BAaTh JIAHHBIE TPHU PEIICHUU
3a/1a4.

[IpencraBnsaTe HHGOPMAITHIO C TTOMOIIBIO TaOIUI, TMHEHHONW U CTOJIOYATOM TUArpaMM.

Harusaaas reomerpus

[TpuBoUTE MpUMEPHI OOBEKTOB OKPYKAIOIIET0 MUPA, UMEIOIIUX (POPMY H3yUEHHBIX T€OMETPUUECKUX
IUIOCKHUX M MPOCTPAHCTBEHHBIX (PUTYp, MPUMEPHI PABHBIX U CUMMETPUYHBIX QUTYP.

N300paxaTh ¢ NOMOIIBIO LUPKYJIS, IMHEWKH, TPAHCIIOPTUPA HAa HEJIMHOBAHHOM M KieTyaTol Oymare
M3YYEHHBIE MJIOCKUE TeOMEeTpUIEeCcKUe PUryphl U KOHGUTYpAIH, CHMMETPUYHBIE (PUTYPBI.
[Tonp30BaTbCsl TEOMETPUYECKUMHU TOHSATHUSMH: PABEHCTBO (PUTYp, CHMMETpPHs; HCIIOJIb30BAThH
TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHUEN: OCh CAMMETPHUH, LICHTP CUMMETPHHU.

Haxonuth BeNWYUHBI YIJIOB HM3MEPEHUEM C TOMOIIBIO TPAHCIOPTHUPA, CTPOUTH YIJIbl 3alaHHOU
BEJIMYMHBI, TTOJIH30BATHCS MPU PEIICHUH 3a]1ad TPAIyCHON MEpOM YIJIOB; paclo3HaBaTh Ha YEpPTEkKaX
OCTpPBIH, IPAMOU, Pa3BEPHYTBIA U TYIIOU YIJIBL.

BbluucnsaTe 1nuHY JIOMaHOW, NMEPUMETP MHOTOYIOJbHHKA, IOJIb30BAaThCA €AUHUIAMU H3MEPEHUs
JUTMHBI, BBIPAXKATh OJHU €IMHUIIBI U3MEPEHHUSI IJIMHBI Uepe3 Jpyrue.

Haxonuts, ncnonb3yst 4epTExKHbIE HHCTPYMEHTBI, PACCTOSHUS: MEKIY JBYMS TOUKAMU, OT TOUKH J10
MPSIMOM, JUTMHY ITYTH Ha KBaJAPAaTHON CETKE.

Berumcnsate 1wiomane (GUTyp, COCTABJICHHBIX W3 MPSMOYTOJIBHHKOB, HCIIOJIB30BAaTh pa3OHEHUE HA
MPSIMOYTOJIBHUKH, HA paBHbBIE (PUTYPHI, JOCTPAUBAHUE JI0 MPSIMOYTOJIBHHKA; TIOJIH30BATHCSI OCHOBHBIMU
eIUHUIIAMU U3MEPEHHMSI TUIOIIA/IH; BBIPAXKATh OJTHUA €IMHUIIBI H3MEPEHHUSI TUIOIIAIA Yepe3 APyTHeE.
PacriozHaBath Ha MOAENSAX W HM300pKEHUSX MUPAMHIY, KOHYC, LHIUHAP, HCIOIH30BAThH
TEPMHUHOJIOTHIO: BEpILIMHA, peOpo, rpaHb, OCHOBAHHUE, Pa3BEPTKA.

N300paxaTh Ha KIIETYATON Oymare MpsIMOYTOJIBHBIN ITapasuieIeTHITe].

Beruncnsate 006EM MPSMOYTONBHOTO Mapaieenunea, Kyda, mojib30BaThCsl OCHOBHBIMU €MHHUIIAMH
u3MepeHus: 00bEMa; BeIpakaTh OJJHU €IMHUIBI U3MEpPEHUsl 00bEMA uepes Ipyrue.

Pemate Hecno)kHbBIE 3a/1a4M HA HAXOXKACHUE T€OMETPUUYECKUX BEJIMYMH B IPAKTHUYECKUX CUTYyalUsIX.

Auredpa 7-9 kiaacc

Apudmernka

Yuawuiicsa nayyumces:

MOHUMATh OCOOCHHOCTH JIECATHYHON CHCTEMBI CUMCIICHUS;

BbIp@XKaTh YMCJa B HKBUBAJECHTHBIX (opMax, BeIOMpas HauOoliee MOAXOISANIYI0 B 3aBUCUMOCTH OT
KOHKPETHOM CUTYAaLUH;

BBITIOJTHSATH BBIUMCIICHHSI C OOBIKHOBEHHBIMU U IECITUYHBIMU IPOOSMU, COUETasi yCTHHIE U MUChMEHHbBIE
pUEMBI BBIYUCIICHUH;

HCIIOJIb30BATh MOHATHUS U YMEHUS, CBA3aHHBIE C MPOLEHTAMU, B XOJI€ PEIICHUS MaTEMaTUYECKUX 3a]1a4
U 33]1a4 U3 CMEXKHBIX MPEMETOB, BBIIOIHITH HECIOXKHBIE IPAKTUUECKHUE PACUETHI;



aHAIM3UPOBATh rpaduKy 3aBUCUMOCTEN MEXIy BEIMYMHAMH (pacCTOsSHUE, BpeMs, Temreparypa u T.

I.).

HCIOJIb30BATh NOHATUA, CBA3AHHBIC C NCJIMMOCTBIO HATYpPaJIbHBIX YHCECII;

CPaBHUBATH M YIIOPSAI0YMBATEH PAOHAIBHBIC YHCIIA,

BBITIOJIHATH BBIYMCIICHHS C pallMOHAJIbHBIMU YHCJIaMU, cOY€Tasd YCTHbIC U NMCbMCEHHBIC HpI/IéMI)I BLI"II/ICJ'IGHI/II\/‘I, MNPUMCHSATH
KaIIBKYISATOP;

HCIOJIb30BATL NOHATHA W YMCHHS, CBA3AHHBIC C HNPONOPHUOHAIBHOCTBIO BCIWYUH, MNPOLCHTAMH, B XOJAC PCIICHUA
MaTeMaTU4YCCKUX 3a1a4 U 3a/la4 U3 CMCKHBIX IPEAMETOB, BBLIITOJHATH HECIOKHBIC ITPAKTUYCCKUC paC‘IéTI)I;

Yuawuiicsa nonyuum eo3mooicnocmo nayuumoca:

MMO3HAKOMUTHCS C MMO3UIMOHHBIMU CHCTEMaMU CYHCIICHUSI ¢ OCHOBAHHUSIMH, OTJIUIHBIMU OT 10;
YIIyOuTh M Pa3BUTh MPEJICTABICHHS O HATYPAJIbHBIX YHCTIAX;

HAYYUTBCS UCIOJB30BaTh TPUEMBI, PAIMOHATU3UPYIONIUE BBIYUCIICHUS, NPHOOPECTH HABBIK
KOHTPOJIMPOBATh BHIYMCIICHUS, BBIOUPAsI MOAXOASIINN AJIsi CUTYaI[H CIIOCO0.

YucsoBble 4 OyKBeHHbIE BIPAKEHUS

Yyawuiica nayuumcs:

BBITIOJTHATH ONIEPAIMN C YACIIOBBIMU BBIPAKCHUSMH,

BBITMIOJIHATH MPeoOpa3oBaHus OYKBEHHBIX BBIPAKEHUN (PacKpbITHE CKOOOK, MpPUBEIEHUE MOI00OHBIX
CJIaraeMbix);

pelIaTh JMHEWHbIE YpaBHEHHUS, PEIIaTh TEKCTOBBIE 331aUd anreOpandeckuM METOOM.

Yuawuiica nonyuum eozmoorcnocmo Hayuumsca:

pa3BUTh NPEICTABICHHS O OYKBEHHBIX BBIPAKEHUSIX U UX MPEOOPA3OBAHUSIX;

OBJIQJICTh CIICIMATBHBIMU TPUEMAMHU PEIICHUS ypaBHEHWH, NMPUMCHATH almapar ypaBHEHUH IS
pElIeHHs KaK TeKCTOBBIX, TaK U MPAKTUYECKUX 3a/1a4.

YucaoBble MHOKECTBA.

Vyawuiica nayuumcs:

MMOHMMATh TEPMHHOJIOTHIO U CUMBOJIMKY, CBS3aHHBIC C TIOHATHEM MHOXKECTBA, BBIIOJHATH ONEPAIAN
HaJl MHOXXECTBAMH,

HCIIOJIb30BaTh HaYaJIbHBIC TIPEICTABICHHS O MHOXECTBE JICHCTBUTEIIBHBIX YHCEIT.

Yuawuiica nonyuum eosmoorcnocmo Hayuumsca:

pa3BHUBATh MPEJICTABIICHUE O MHOXKECTBAX;

pa3BHUBATh MPECTABICHHUE O YHUCIIE U YUCIOBBIX CUCTEMAX OT HATYPATBHBIX O ACHCTBUTEIBHBIX YHCEIL;
O POJIM BBIYHMCIICHUH B MIPAKTHKE,

pa3BUTh W YrAyOUTh 3HAHHUS O JECATUYHON 3amucH JEWUCTBUTEIBHBIX YHCEN (IMEPUOTUYECKUE U
HETIePUONYECKUE APOOH).

Auredpanyeckue BbIPaKeHHUS

Vuawuiics naywumces:

OTIEPUPOBATh TMOHATHSAMHU «TOXIECTBO», «TOXKIECTBEHHOE TNPeoOpa3oBaHWe», pellaTh 3aJaduH,
coaeprkamiue OyKBeHHBIC TaHHBIC, pa0d0TaTh ¢ GOPMYJIaMHU;

BBITIOJHATH MPeo0pa30oBaHUE BRIPAKECHUHN, COJEPKAIINX CTETICHN C HATYPaJbHBIMH ITOKA3aTEIISIMU;
BBITIOJIHATH TOXKIECTBEHHbIE TPE0OPa30BaHUS PAllMOHATLHBIX BEIPAKEHUI HA OCHOBE MPaBUJI ACHCTBHIMA
HaJl MHOTOYJICHAMU;

BBITOJIHATH Pa3I0KEHUE MHOTOYWICHOB HA MHOXKHTEIH.

BBITIOJTHATH MHOTOIIIATOBEIE TIPE0OPa30BaHUs PAIlMOHATBHBIX BRIPAKCHUN, TPUMEHSISI IIUPOKUI HabOP
Croco00B U MPUEMOB;

MPUMEHSITh TOXKJIECTBEHHBIC MPEOOpa30BaHUs I PEIICHUs 3a/lad U3 Pa3jINYHBIX Pa3zesioB Kypca.
OTIEpUPOBATH MOHATHEM «KBaJAPATHBIA KOPEHbY, IPUMEHSTH €TO B BHIYMCICHUSAX;

BBITIONHATH TPEOOPA30BAHKME BBIPAKCHHM, COJCPKANIMX CTEIEHH C IMENBIMU TOKa3aTeIsIMu U
KBaJIpaTHbIEC KOPHU;

BBITIOJTHSATH TOKICCTBECHHBIE MPEOOPA30BAHMS PAIIMOHATBHBIX BRIPAXKCHHUI HA OCHOBE MPABUIT ACHCTBUNA
HaJ MHOTOWIEHAMH U ajaredpanyecKuMu Ipo0sMu;

Yuawuiica nonyuum eozmoorcnocmo nayuumsca:

BBITNIOJIHATH MHOTOILIIATOBBIE IPEOOPaA30BaHUS PAIMOHATBFHBIX BBIPAKEHUH, TPUMEHSSI IUPOKUIT HAbop
CHOoCcO00B U IPUEMOB;

MPUMEHSITh TOKJECTBEHHbIC TPe0Opa30BaHus AJis PEeIeHUs 3a7a4 U3 Pa3IMuHBIX pa3/iesioB Kypca.



YpaBHeHus

Yuawuiica nayuumcs:

pemath JUHEHHbIE YypaBHEHUS C OJHOM TMEpEeMEHHOW, CHUCTEeMbl IBYX YypaBHEHUH C JByMSA
MEPEeMCHHBIMU;

MOHMMATh YypaBHEHUE KaK BaXKHEHIIYI0 MAaTeMaTHYECKYI0 MOJeib ISl OMUCAHHUS W H3yYCHHS
pa3zHO0Opa3HBIX PEATBHBIX CUTYAIUH, pEIIaTh TEKCTOBBIE 3a/1a4H alreOpanyecKuM METOIOM;
MPUMEHSTh rpaduueckie NpeCTaBICHUs sl UCCIEAOBAHNUS YPABHEHMI, UCCIIEIOBAHUS U PEIlCHUs
CUCTEM ypaBHEHUH C IBYMs MEPEMEHHBIMH, PEIIaTh OCHOBHBIC BHJIBI PAIMOHATHHBIX YPABHCHHMA C
OJTHOM MepeMEeHHON, CUCTEMBI JIByX YPAaBHEHUH C IBYMS IIEPEMEHHBIMH;

MIPUMECHSITh TpadUueCcKhe TPEACTABICHUS ISl UCCICAOBAHNS YPABHCHHMA, UCCIICIOBAHUS U PEIICHUS
CUCTEM YpaBHEHUH C IBYMs NIEPEMEHHBIMHU.

Yuawuiica nonyuum eozmoorcnocmo nayuumsca:

OBIIAJICTh CIIELUATBHBIMU MPUEMAMU PEIICHUSI YPABHEHHI U CUCTEM ypaBHEHHI; YBEepPEHHO IPUMEHSATh
amnmapar ypaBHEHUH JUIsl pelIeHHs] pa3HOOOpa3HBIX 3a7ad M3 MaTEeMaTHKH, CMEXHBIX IpPEIMETOB,
MIPAKTHKY;

NPUMEHSITh TpadUyecKue TMPEACTABICHUS I HCCICIOBAaHUS YpPaBHCHUW, CHCTEM YpPaBHCHHIA,
coJiepKalux OyKBeHHbIE KOI(DPUITMESHTHI.

HepasencrBa

Yuawuiics nayyumces:

MOHUMATh TEPMUHOJIOTHIO M CHMBOJIMKY, CBSI3aHHBIE C OTHOIIICHHEM HEPAaBEHCTBA, CBOMCTBA YMCIOBBIX
HEPaBEHCTB,;

pelmiaTh JIMHEHHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM M HMX CHUCTEMBI, pEIIaTh KBaJgpaTHBIC
HEpaBEHCTBA C OMOPON Ha rpauuecKue MpeacTaBIeHus,

MPUMEHSITH allfapar HePaBeHCTB JIJIsl PEIICHUS 3a/1a4 U3 Pa3IUIHbBIX Pa3esioB Kypca.

Yuawuiica nonyuum eozmoorcnocmo Hayuumsca:

OBIIJIETh Pa3HOOOPA3HBIMU MPUEMAMHU JJOKA3aTEIbCTBA HEPABEHCTB;, YBEPEHHO MPHUMEHSTH ammapar
HEPaBEHCTB ISl PEHICHUS] pa3HOOOpa3HBIX MaTeMaTHYECKUX 3ajad, 33/1a4 U3 CMEXHBIX MPEIMETOB U
MIPAKTHKY;

NPUMEHATh TpadUUecKue TPEICTABICHUS Il KCCICIOBaHHUS HEPABEHCTB, CHUCTEM HEPaBEHCTB,
coJiepKalux OyKBeHHbIE KOI(DPUITESHTHI.

DOyHKIUH.

Vyawuiica nayuumcs:

MOHMMATh ¥ WCIOJh30BaTh (YHKIMOHAIBHBIC TIOHATHSA, S3BIK (TEPMUHBI, CHMBOJIHYCCKHE
0003HAYCHHS);

CTPOUTh TpauKH JTUHEHHON (PYHKIMH, HCCIENOBAaTh CBOWCTBA YHWCIOBBIX (YHKIIMA Ha OCHOBE
W3YYEHHUS MTOBEACHHS UX TPAPUKOB;

MMOHUMATH (DYHKITHIO KaK BaXKHECUIITYI0O MAaTEMAaTHICCKYIO MOJICITh JIJIsl OTIMCAHUS TIPOIIECCOB U SBJICHHIMA
OKpYXaIoOIIer0o MHpa, NPUMEHSTh (YHKIUOHANBHBIA S3BIK MJII OMHCAHUA U HCCIEIOBAHUS
3aBUCHMOCTEH MKy (PU3HUECKUMHU BETUINHAMU;

MPUMEHSTh (POPMYIIBI, CBSI3aHHBIE ¢ apU(METHIECKON M TEOMETPUUECKON MPOrPEeCcCUsIMHU, U ammapar,
c(OPMHUPOBAHHBIA TPH HM3YYCHHUU APYTUX PaA3[ENOB Kypca, K PEHICHHIO 3a/1ad, B TOM YHCIE C
KOHTEKCTOM U3 PEATbHOMN JKU3HH.

Yuawuiica nonyuum eozmoorcnocmo Hayuumsca:

MPOBOANTh HCCIEAOBAHUS, CBS3aHHBIE C W3y4eHHUEM CBOWCTB (YyHKUMNA, B TOM HYHCIE C
UCIIOJIb30BAaHUEM KOMIIBIOTEpA; Ha OCHOBE IpaMKOB M3YYEHHBIX (YHKIMH CTPOUTH 0O0JI€ CIIOKHBIE
rpaduku (KyCOUHO-3a/IaHHBIE, C «BBIKOJIOTBIMUY» TOYKAMH H T. 11.);

UCIOJIb30BaTh (PYHKIIMOHAJIbHBIE ITPE/ICTABICHHS M CBOMCTBA (PYHKIMHN JIJIsl pEIICHUsI MAaTEMaTHYECKUX
3a/1a4 U3 pa3UYHbIX Pa3esioB Kypca.

DJIeMEHTBI CTATUCTHKH

Vuawuiica nayuumcs:

MCIOJIb30BaTh MPOCTeHIINe CIOcCOObI MPEACTABICHUS U aHANIN3a CTATUCTUYECKUX JTaHHBIX;

penath KOMOMHATOPHEIC 331a4M Ha HAXO0XKICHHE KOJMYECTBA OOBEKTOB MM KOMOWHAIIWH.

Yuawuiica nonyuum eo3moorcnocmo Hayuumsca:



MpUOOpPECTH TMEepPBOHAYATBHBIM OMBIT OpraHU3aIlMid cOOpa MaHHBIX MPU TPOBEICHUHM OIMpoca
OOIIECTBEHHOTO MHEHUS, OCYIIECTBJISATh WX aHaIu3, MPEICTABNIATH PE3yJIbTaThl ONMpoca B BHUIE
TaOJIUIIBI, TUATPAMMBI;

HAYYUTHCS HEKOTOPBIM CHEIHMATLHBIM TPUEMAM PEIICHUST KOMOMHATOPHBIX 3a/1a4.

DJIeMeHTbI NPUKJIATHOH MATEeMATHKHU

Yuawuiicsa nayuumcs:

WCIIOJIK30BATh B XOJI€ PEIICHHs 3a/1a4 DJIEMEHTApPHBIC TIPEJACTABICHUS, CBSI3aHHbBIE ¢ MPUOTMKEHHBIMHU
3HAYCHUSIMH BEJIMYMH;

MCIOJIb30BATh MPOCTEHINNE CTIOCOOBI TIPEACTABIICHUS U aHATN3a CTATHCTUYCCKUX JTAHHBIX;

HAXOJUTh OTHOCUTENBHYIO YaCTOTY U BEPOATHOCTH CIYyYaifHOTO COOBITHS,;

periaTh KOMOMHATOPHBIE 3a/Ia4l Ha HAXOXKJICHHE YnCiia O0BEKTOB WM KOMOWHAITUH.

Yuawuiics nonywum 603moxcnocmos Hayuumocs.

MIOHSITh, YTO YMCJIOBHIE JaHHBIE, KOTOPHIE UCTIONB3YIOTCS JIJIsl XapaKTEPUCTUKH O0HEKTOB OKPYKAOIIETO
MHpa, SBISIIOTCS MPEUMYIIECTBEHHO MPHOIMKEHHBIMH, YTO TIO0 3aMHCH NMPUOIKEHHBIX 3HAYCHUH,
coJiepKanuxcs B ”HQOPMAIIMOHHBIX UCTOYHUKAX, MOXKHO CYJUTh O TIOTPEIIHOCTH MPUOTMKCHHUS,
MOHATH, YTO TOTPENTHOCTh PE3yJIbTaTa BBIYMCICHHWHA JOHKHA OBITH COM3MEpPHUMa C TOTPEITHOCTHIO
HCXOJIHBIX JTAHHBIX;

MpuOOpEeCTH TIEPBOHAYATIBHBIM OMBIT OpraHM3alMu cOOpa JaHHBIX MPU TPOBEACHHHM OMpOca
OOIIECTBEHHOTO MHEHUS, OCYIIECTBJISATh WX aHaIu3, MPEICTABJIATH PE3yJIbTaThl ONMpOca B BHUIE
TaOJIUIIBI, TUATPAMMBI;

MPUOOPECTH OMBIT MPOBEACHUS CIIyUYalHBIX SKCIIEPUMEHTOB, B TOM YHCJIE C TOMOIIbIO KOMITBIOTEPHOTO
MOJICTTUPOBAHUS, HHTEPIIPETAIIUU UX PE3YIIhTATOB;

HAYYUTHCS HEKOTOPHIM CHEIHALHBIM MTPUEMaM PEIICHHST KOMOMHATOPHBIX 3a/1a4.

AnreOpa B MCTOPUYECKOM Pa3BUTHH.

Yuawuiicsa nonyuum eozmoorcnocmo:

MO3HAKOMUTHCS C HCTOPUEH (OPMUPOBAHHUS MATEMATUIECKOTO S3bIKa, 3apOKICHUE anreOphl, ¢ KHUTOU
0 BOCCTAHOBJICHMH U ITPOTUBOIIOCTaBICHUU MyxamMmea ajib-XOpe3MH.

y3HaTh Kak 3aponauiack unaes koopaunar (O. Buer, P. [lexapT);

Y3HaTh CTAPUHHBIE MEPHI JUIMHBI, BBEJICHHE METPA KaK €IMHULIBI JUIMHBI, METPUYECKYIO CUCTEMY MEP B
Poccun, B EBpore.

Y3HaTh OTKPBITHE UPPAIMOHATBHOCTH, UCTOPHIO BOSHUKHOBEHUS (DOPMYIT JUIsl pellieHus ypaBHEHUH 3 -
i 1 4-1i cTeneHen.

3HaTh MPUMEPHl MATEMATUYECKUX OTKPBITUM U MX aBTOPOB B CBSI3U C OTE€YECTBEHHOW M BCEMHUPHOM
UCTOpPHUEH;

MMOHUMAaTh POJIb MATEMATHKHU B pa3BUTHHU Poccum.

I'eomeTpus 7-9 kiacc

I'eomeTpuueckne Gpurypbl

I10JIb30BAThCSl SI3BIKOM T€OMETPHUM Ul OMMCAHUSA IPEIMETOB OKPYXKAIOIIEr0o MHUpa U UX B3aMMHOIO
PacoOIOKEHUS;

pacro3HaBaTh U U300pakaTh Ha YEPTEkKaxX U PUCYHKAX reoMeTpudeckre (GUTrypbl U UX KOMOWHAIINH;
KJIaCCH(UITUPOBATH T€OMETPUIECKUE (DUTYPHI,

HAXOJUTh 3HAYCHUS JIIMH JTMHEWHBIX 3JIEMEHTOB (UTYp U UX OTHOIICHHSI, TPAAYCHYIO MEpY YIJIOB OT
0° mo 180;

J0Ka3bIBaTh TEOPEMBI,

peliaTh 3a/layi Ha J0Ka3aTelIbCTBO, ONMUPASCh Ha MU3yYEHHbIE CBOICTBA (UIYp U OTHOLICHUH MEXIY
HUMU U IPUMEHSS U3yUYEHHBIC METO/IbI I0KA3aTeIbCTB;

pelIaTh HECJI0XKHbIE 3a/1a4l Ha IOCTPOEHUE, TPUMEHSISI OCHOBHBIE aJITOPUTMBbI TIOCTPOEHHUS C IIOMOILBIO
LUPKYJIS U JIMHEUKH;

peliaTh NpocTeiliye IIaHUMEeTPUUeCKHe 3a/1a4H, paclio3HaBaTh HA YepTexax, pUCYHKaX, MOJICISAX U B
OKpY’KaroIIeM MHUpE TIOCKHE U IPOCTPAHCTBEHHBIE T€OMETPUUECKUE (PUTYPHI H X DJICMEHTHI;
CTPOMTD YTJIbl, OTIPEACINIATh UX IPATYCHYIO MEPY;



pacro3HaBaTh U H300pakaTh pa3BEPTKU KyDa, MPSIMOYTOJBHOTO Mapasuiesieuneaa, MpaBUIbHON
nUupamMuabl;

OMpEACSITh 0 JIMHEWHBIM pa3MepaM pa3BEPTKU (UTYphI JIMHEHHBIE pa3sMepbl caMoil (GUryphl H
Ha000POT;

BBIYHCIIATH 00BEM MPSIMOYTOJIBHOTO Mapajieenunea u Kyoa.

OBJIAJICTh METOJIaMHU PEIICHUS 3aJlad Ha BBIYHUCICHUE M JOKAa3aTEIhCTBO: METOJOM OT MPOTHBHOTO,
METOJIOM TOZI00Hs, METOIOM Iepedopa BapUaHTOB U METOJIOM IEOMETPHUSCKHX MECT TOYUCK;

OBJIQJICTh TPAJMIIMOHHON CXEMOM PEIICHUs 3a]la4 Ha MOCTPOCHUE C MOMOIIBIO IIUPKYJIS M JIMHCHKH:
aHaJM3, IOCTPOCHHE, TOKA3aTeILCTBO U HCCIICIOBAHHUE;

HAYYHUTHCS PEIIATh 3aJIa41 Ha IOCTPOCHUE METOIOM T€OMETPHUUYCCKUX MECT TOUEK M METOIOM MOI00uS;
HAaY4YUTBCA BBIYUCIIATH 00BEM MPOCTPAHCTBCHHBIX T'COMCTPUUCCKUX (le"yp, COCTABJICHHBIX U3
[PSMOYTOJIBHBIX MapallIeICIUIIEIOB;

YIIyOUTh U Pa3BUTh MIPEICTABICHUS O IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX PUrypax;

HAYYHUTHCS IPUMEHSTH OHATUE Pa3BEPTKHU JJIsl BHITOJHCHUS IPAKTUYCCKUX PACUETOB.

H3mepenne reoMeTpu4ecKnX BeJTHIHH

HCIOJIb30BaTh CBOMCTBA U3MEPEHUS JIIMH, YTJIOB, TPaAyCHON MEPHI YIJIA;

pelaTh MPaKTUYECKUE 3a/1a4H, CBA3aHHbBIE C HAXOXKIEHUEM F€OMETPHUUECKHUX BEIMYHH (HCIIONb3Yys IPU
HEOOXOIUMOCTH CIIPABOYHUKH U TEXHUYCCKUE CPEACTRA).

BBIUMCIIATh IUIOMIAAU  (UTYp, COCTaBICHHBIX M3 JBYX WiIH Oonee MPSIMOYTrOJIbHUKOB,
napasuieiorpaMMOB, TPEYTOJILHUKOB;

BekTopsl

OIIEpUPOBATH IIOHATUIMU: BEKTOP, CYMMa BEKTOPOB, KOOPAUHATHI Ha INIOCKOCTH, KOOPIUHATHI BEKTOPA;
ONKCHIBATh IIOHATHSA BEKTOPHBIX M CKASPHBIX BEJIWYUH. MIUIIOCTpHPOBAaTH IOHATHE BEKTOPA.
@opMyJIMpOBaTh ONPENEICHUA. MOAYJIS BEKTOpa, KOJUIMHEAPHBIX BEKTOPOB, PAaBHBIX BEKTOPOB,
KOOpJMHAT BEKTOPA, CYMMBI BEKTOPOB, Pa3HOCTH BEKTOPOB, IPOTHBOIIOJIOKHBIX BEKTOPOB, YMHOKEHUS
BEKTOpa Ha YHUCIIO, CKAIIPHOIO IIPOM3BEIECHUS BEKTOPOB; CBOMCTBA: PABHBIX BEKTOPOB, KOOPAMHAT
PaBHBIX BEKTOPOB, CJIOKCHMsS BEKTOPOB, KOOPAMHAT BEKTOpAa CyMMBI M BEKTOPAa PAa3HOCTU JBYX
BEKTOPOB, KOJUIMHEAPHBIX BEKTOPOB, YMHOXEHUS BEKTOPA HA YUCIIO, CKAJSIPHOIO IIPOU3BEIACHUS IBYX
BEKTOPOB, IEPIICHIUKYJIIPHBIX BEKTOPOB.

JIOKa3bIBaTh TEOPEMBI: O HAXO0XKACHUU KOOPIAUHAT BEKTOPA, O KOOPAUHATAX CYMMBI U Pa3HOCTH
BEKTOPOB, 00 YCIOBHH KOJUIMHEAPHOCTH JIBYX BEKTOPOB, O HAXOXKJIEHUU CKAJSIPHOTO MPOU3BEICHUS
JIBYX BEKTOPOB, 00 yCIOBUU NEPIEHIUKYISIPHOCTH.

HaXOJUTh KOCHHYC yIjla MEKIY ABYMsI BEKTOPAMHU.

IIPUMEHSATh U3YYEHHbIE ONPEIeNIEHNs], TEOPEMBI U (POPMYJIbI K PEIICHUIO 3a7a4

HCIIOJIB30BATh BEKTOPHI U1 PELICHUS NIPOCTEUIINX 3a1a4 Ha ONPEIEICHUE CKOPOCTH OTHOCUTEIBHOTO
JBUKCHHS,

INPUMEHSTh U3YYEHHBIE ONPEICIICHUs, TEOPEMbI U (DOPMYJIBI K PELICHHUIO 3a/1a4;

OBJIAJIETh BEKTOPHBIM METOJO0M JJIsl PEILICHUS 3a/1a4 Ha BBIYHMCIICHUE U JOKA3aTeNIbCTBO;

. npruoOpECTH ONBIT BBHITIOJIHEHUS! NMPOEKTOB Ha TeMy «lIpuMeHeHne BEKTOPHOTO METoJa IpH
PEILICHNN 3a]]a4 Ha BBIYMCIICHUE U J0KA3aTEIbCTBOY.

BeposiTHOCTB M cTaTHCTHKA 7-9 Kiace

W3Bnekatsb 1 IpeoOpa30BbIBaTh HH()OPMAIUIO, IPEACTABICHHYIO B BUJIE TaOIHIL, TUarpaMm, rpaukos;
IIPEJCTABIATh JaHHbIE B BUE TaOJuLl, AMarpaMm, rpauKoB.

OnuceIBaTh JaHHBIE C IOMOILBIO CTATUCTUYECKUX MOKA3aTENIEH: CPEITHUX 3HAYEHUH U MEP pacCEUBaHUS
(pa3max, qUCIepCHs U CTaHIAPTHOE OTKIIOHCHHE).

HaxonuTh 4acTOTHI YMCIIOBBIX 3HAYCHUN U YaCTOThI COOBITHIA, B TOM YHCJIE IO pe3yabTaTaM U3MEPeHHUN
¥ HAOJIFOIEHUH.

HaxoauTh BEepOSTHOCTH CITy4ailHBIX COOBITHI B OIBITAaX, 3HASI BEPOSTHOCTHU JIEMEHTAPHBIX COOBITHH, B
TOM YHCJI€ B ONBITAX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.



Hcnonp3oBaTe Tpaduueckue MOJEIH: JIEPEBO CIy4alHOTO JKCIIEPUMEHTAa, JuarpaMMbl Diiepa,
YHUCJIOBAs MpsMast.

OnepupoBarh NOHATHSAMU: MHOKECTBO, MOJMHOXECTBO; BBIITOJIHATh ONEPALMH HAJ MHOMXXECTBAMM:
o0BeAMHEHHE, TIEPECeUCHHE, TOTIOTHEHHE; MMePEUYHCIIATh AJIEMEHTH MHOXKECTB; MPUMCHSITH CBOWCTBA
MHOECTB.

Hcnonws3oBaTh rpaduueckoe MPeACTaBICHUE MHOXKECTB W CBsI3€d MEXAY HUMHU [UJIS OTHCAHHS
MIPOLIECCOB U ABJICHUH, B TOM YHKCJIE MPU PEUICHUH 3a/1a4 U3 APYrUX y4eOHBIX MPEIMETOB U KypCOB.
Pemats 3aaun opraH30BaHHBIM MTEPEOOPOM BApUAHTOB, a TAKIKE C UCTIOIH30BAaHUEM KOMOMHATOPHBIX
MIpaBUJI U METOJIOB.

Hcnonb3oBaTh omnucaTesbHbIE XapAaKTEPUCTUKU JJII MAaCCHBOB YHCJIOBBIX JIaHHBIX, B TOM YHCJIE
CpeHME 3HAUEHUS U MEPBI PACCEUBAHUA.

Haxonute dYacToThl 3HA4eHWH U YaCTOTHI COOBITHS, B TOM UYHCIE TOJIB3YSICh pe3yJbTaTaMu
MIPOBEIEHHBIX U3MEPEHUI U HAOTIOCHUIA.

HaxoauTh BEpOSTHOCTH CIIYYalHBIX COOBITUH B W3YYCHHBIX ONBITaX, B TOM YHCIE B OIMbBITAX C
PaBHOBO3MOXKHBIMHU AJIEMEHTAPHBIMU COOBITUSMHU, B CEPHUSIX UCIIBITAHUIN JI0 IEPBOTO YCIEXa, B CEPHIX
ucnbiTaHui beprysiu.

Nmetsb npeacTaBiaeHue o ciiydaiiHOM BEJTUYMHE U O PacIpeiesIeHUH BEPOSITHOCTEM.

Nmets mpencraBienne o 3aKOHE OOJIBIIMX YUCENT KaK O MPOSBICHUH 3aKOHOMEPHOCTH B CIy4alHOM
M3MEHUYUBOCTH U O POJIM 3aKOHA OOJBIIUX YHCEI B IPUPOJIE U OOIIECTBE.



