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1. TACIIOPT PABOYEW ITPOT'PAMMBI ANCHUITIINHBI «MATEMATHUKA»

L.1. Mecto puenummnst B crpykrype IIIICC3

,HPICHHHJIHH& «MaremaTuka OTHOCHTCS K IlpO(I)HJIIJI'IBIM HJHCHHILITHHaM

001me06pa3oBaTeNbHON  MOrOTOBKH IPOTPaMMBbI  IIOJICOTOBKM  CHICIMATIHCTOB CpEJHEr0 3BeHA
(TIIICC3 CIIO) na 6a3se ocroBHOro 06IIEro 06pa3OBaHUS.

1.2. e/ ocBOEHMS U CIMIIIHHDI

obecriederre chOPMHPOBAHHOCTH MPEICTABICHHI O COLUAIBHBIX, KYJIBTYPHBIX U UCTOPHUYCCKUX
(haxTopax craHOBIEHMS MAaTEMATHKY;

obecrieyenne cHOPMUPOBAHHOCTH JIOTHIECKOTO, AITOPUTMUYECKOTO U MaTeMaTUYeCKOro
MBILICHUS;

obecrieyenne cHOPMUPOBAHHOCTH yMEHUIl TIPUMEHSTH TOIYUCHHBIE 3HAHHS IpU PEIICHUU
pasNnYHBIX 3aj1a4;

obecrnieyenre chopMUPOBAHHOCTH IPEICTABICHHIN O MATEMATHKE KAK 9aCTH OBIICUEI0BEYECKOl
KyJALTYPbI, YHHBEPCAIBHOM A3BIKE HAYKH, IIO3BOJSIONIEM ONMHUCHIBATE U W3yYaTh peasibHLIC
IIPOLIECCHI U SIBJICHUSI.

1.3. [lnanupyeMble pe3yabTaThl 06y aeHUsI 110 ACHATIIHHE
JIMYHOCTHBIE:

C(hOpMHUPOBAHHOCTH IIPEJICTABICHUN O MATEMATHKE KaK YHUBEPCAILHOM sA3BIKE HAYKH, CPEICTBE
MO/JICTIMPOBAHMS SIBJICHUH U IIPOLIECCOB, HIEAX ¥ METOAX MATEMATHKY;

[IOHMMaHUE 3HAYUMOCTH MaTeMaTHKH JuIS HAYYHO-TEXHUYIECKOTO mporpecca,
COPMHPOBAHHOCTE OTHOUIEHUS! K MATEMaTHKe KAK K YacTH OOIICYeNOBEdeCKOl KYJIBTYPBI
4epe3 3HAKOMCTBO ¢ HCTOPHUEH pasBUTHsA MaTEMaTHKH, SBOJIOIMEN MATEMATUYECKUX HIEH;
Pa3sBUTHEC JIOTMYECKOIO MBIIUICHHS, [POCTPAHCTBEHHOTO BOOOPaXKEHUs, ajIrOPUTMHYECKON
KyIBbTYypbl, ~ KPUTUYHOCTH  MBINUICHHS HA  ypOBHE, HEOOXOAMMOM Ul  OyjayIei
IPO(HECCHOHANBHOM NEATENEHOCTH, JUIsl IPOJIOJDKEHHS 06Gpa3oBaHus 1 camMo00pazoBaHus;
OBJI/ICHAC MATCMATUYECKUMMU 3HAHUAMU U YMEHUAMHU, HEOOXOJUMBIMHU B MOBCEHEBHOM XU3HH,
JULSL OCBOCHUSI CMEXKHBIX €CTECTBEHHO-HAYYHBIX JUCLHIUIAE H JUCIHUIUIMHE IPO(QECCHOHAIBHOTO
LUKIa, JUld  TONy4YeHHst oOpasoBanust B obmacTsax, He Tpebyiommx yriyGieHHoH
MaTeMaTH9eCKON O ATOTOBKH;

FOTOBHOCTE M CIIOCOOHOCTH K 00pPa3sOBaHMIO, B TOM HHCJIE caMOOGPA30BAHMIO, HA MPOTSDKCHIM
BCEH JKM3HM; CO3HATENLHOE OTHONICHHE K HEIPEPHIBHOMY OOpa30BaHHUIO KaK YCIOBUIO
YCICIIHOM Po(ecCHOHANBHOM 1 0OIIECTBEHHOM e TETLHOCTH,

IOTOBHOCTb ¥ CIIOCOOHOCTE K CaMOCTOATEILHON TBOPYECKOM U OTBETCTBEHHOMN JCATEIBHOCTH;
FOTOBHOCTL K KOJUICKTHBHON paboTe, COTPYIHHYECTBY CO CBEPCTHUKAMH B 0OPa30BATEIBHOI,
OOIIECTBEHHO — IOJNE3HOH, y4eOHO-UCCIE0BATENbCKON, IIPOEKTHOH © IpYyTUX  BHIAX
JESITEIIBHOCTH

OTHONICHHE K IPOPECCHOHATBHON MNEATEIBHOCTH KaK BO3MOXKHOCTH Y9acTHA B PCIICHUH
JITYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIIEHAIIMOHATBHBIX IPOBIIEM;

MeTalpeaMerTHbIe:

YMEHHE CaMOCTOSATEIBHO ONPENENATh LHEIH JIEITETBHOCTH W COCTABIISTh IUIAHBI JIESTeIbHOCTH;
CaMOCTOATEIBHO ~ OCYIICCTBIATh, KOHTPOJMPOBATH M KOPPEKTUPOBATL  JICATEILHOCTE,
HUCII0JIb30BaTh BCE BO3MOXKHBIC PECYPCHI UL JIOCTHIKCHUS ITOCTABIEHHBIX HEIeH U pean3aliiu
TUIAHOB JICSTSIBHOCTH; BLIOMPATE YCIICIIHbIE CTPATEIHH B PA3IMYHbIX CHTYAIlHIX,

YMCHHE IIPOAYKTUBHO OOMATHCS M B3aUMOJIEHCTBOBATH B IIPOIECCE COBMECTHOU JESTEILHOCTH,
YYUTHIBATh IO3UIMH JIPYTHX YIACTHUKOB AEATENBHOCTH, 3O (GEKTHBHO pasperarh KOHpIMKTEI;



® RBIA/JICHUC HABBIKAMHU I103HABATEIHHOM, yUeOHO-UCCIIE[OBATEILCKON U IIPOEKTHOM JESITEIHLHOCTH,
HaBBIKAMH paspenieHus mpodiaeM; crocoOHOCTh M IOTOBHOCTH K CAMOCTOSITENIBHOMY IIOMCKY
METO/I0B PCIICHMS IIPAKTHYCCKUX 3a/1a4, IPHMEHEHHUIO PA3IMYHBIX METOJIOB IIO3HAHMS;

® TOTOBHOCTE M  CIIOCOOHOCTL K  CaMOCTOSTENLHOH — UH(OPMAIMOHHO-II03HABATEILHOM
ACATCIBHOCTH, BKJ/IOYas YMCHHEC OPHEHTHPOBATLCA B PA3IMYHBIX HCTOYHHKAaX HH(bOpMaIII/IH,
KPUTHYCCKA OICHMBATh M HHTEPIPETHPOBATh HHMOPMALMIO, IOIYIaeMYI0 W3 Pa3IMIHbIX
HUCTOYHHUKOB;

® BIAJCHUEC S3BIKOBBIMH CPEACTBAMH: YMEHHE SCHO, JIOTMYHO M TOYHO H3JaraTh CBOIO TOYKY
3pCHHUSA, HCIIOIH30BaTh aZlEKBATHEIE SI3BIKOBLIE CPECTBA,

® BIAJICHUE HABBIKAMM II03HABATEILHON pe(IEKCHM KaK OCO3HAHUS COBEPINAEMBIX JeHCTBUH H
MBICITUTEIILHEIX IIPOLECCOB, UX PE3yIbTaTOB M OCHOBAHMM, IPaHHIl CBOCIO 3HAHHUS U HE3HAHMI,
HOBBIX II03HABATENLHBIX 3a/1a4 U CPEICTB I UX JOCTHIKEHUS;

e ICIICYCTPEMIIEHHOCTh B IIOMCKAX U IPUHATUM pelIeHui, cooOpa3uTeNbHOCTh M UHTYHIIMS,
Pa3BUTOCTH IIPOCTPAHCTBEHHLIX IHPEACTABICHUH; CIOCOOHOCTH BOCIPHHUMATL KpacoTy H
rapMOHHIO MUpa;

npeJMeTHbIE:
Onemenmol meopuu MHOICECME U MAMEMAMUYECKOU J02UKU

e OmepupoBaTh MOHATHSIMU: KOHEYHOE MHOKECTBO, 3JIEMEHT MHOXKECTBA, I10JMHOKECTBO,
nepecedeHre U OObEIMHEHUE MHOXECTB, YHUCIIOBBIE MHOMKECTBA HA KOOPJUHATHOM IpPIMOI,
OTPE30K, HHTEpBaJ, IOJYHHTEPBAN, IPOMEXKYTOK C BBIKOJOTOH TOYKOH, rpadugeckoe
IPEJICTABICHUE MHOJKECTB Ha KOOPJAMHATHOM TIOCKOCTH;

® OICPHPOBATH IOHSTUSIMHU: YTBEPXKJCHHE, OTPUIAHME YTBEPXKICHHUS, HCTHHHBIC M JIOXKHBIC
YTBEPIK/ICHHs, TIPHYHMHA, CJIC/ICTBUE, YACTHBIH ClIydail OOIIEro yIBepKICHUA, KOHTPIPHUMED;

® [IPOBEPATH NPHHAIIEIKHOCTD IEMEHTA MHOXKECTBY

® HAXO/JHTh IIepeceyeHre U 00BeIMHCHNEe MHOXKECTB, B TOM UHCIIE IPEJICTABIEHHBIX IpapuiyecKu
Ha YUCIIOBON IPSAMOH M Ha KOOPJMHATHOM IIOCKOCTH;

® IIPOBOJMTH JOKA3aTEIbHBIC PACCYKICHUS JUIsl 0OOCHOBAHUS HCTUHHOCTH YTBEPIKICHHIA.
Yucna u BIPAJICEHUS

e CBo0OJIHO OMEpUPOBATH TOHATHIMU: LEIOE YHCIO, JCTUMOCTh 4HCes, OOBIKHOBEHHAs IpOOb,
necsiTudHas JpoOb, palMOHAIbHOE YUCIO, NPHOIMKEHHOE 3HAYEHME YKCia, 4YacTh, O,
OTHOIIIEHUE, IIPOIICHT, IIOBBIIIEHUE U IIOHMKEHHE Ha 3a/IaHHOE YHCIIO IIPOIEHTOB, MacTao;

® IIPUBOJMTE IIPUMEPEI YKCEJI C 3aJaHHBIMHU CBOMCTBAMU JIEJIMMOCTH,

® OICPHPOBATH MOHATUSAMM: JIOTapu(pM YuClia, TPUTOHOMETPHUYECKAs OKPYKHOCTb, pajMaHHas |
rpajgycHasi Mepa yrjla, BeJMYHHA YIVla, 3aJaHHOr0 TOYKOM Ha TPUIOHOMETPUYECKOH
OKPYXKHOCTH, CHHYC, KOCHHYC, TaHI'€HC ¥ KOTaHI'CHC YIVIOB, HMCIOIUX IIPOH3BOJIBHYIO
BEJIMYHHY, YUClIa € U ;

® BLINOJHATE apudMeTHuecKue JCHCTBHS, COYeTass YCTHBIE M ITMCHMEHHBIE NPUEMBI, IIPUMCHSIS
IIpU HEOOXOIMMOCTH BHIYHCIIUTEILHBIC YCTPOHCTBA,

® HAXOJUTh 3HAYEHUS KOPHS HATYPAIbHOW CTEIEHHM, CTCNCHHW C PalMOHAIBHBIM I10Ka3aTesieM,
norapr(pma, HCTIONIB3Ys NPHU HEOOXOJUMOCTH BEIYMC/IMTENBHbIE YCTPOKCTRA,

® II0JIF30BATHCS OLECHKOH M IPUKHIKOM IIPH NPAKTHICCKUX pacyeTax;

® IIPOBOJIUTH IO M3BECTHBIM (DOpMYJaM M IpaBHIaM IpeoOpa3oBaHMs OyKBEHHBIX BBIPAKCHHH,
BKJIIOYAIONIUX CTETICHH, KOPHH, JIOrapu(MBI U TPHIOHOMETPHIECKHE QYHKIMH;

® HaXOJUTh 3HAYCHHs WYHCIOBBHIX M OYKBEHHBIX BBIPOKCHHH, OCYIIECTBIAA HEOOXOAMMBIC
IIOJICTAHOBKH U IpeoOpazoBaHMms;

e H300paKaTh CXEMATHYECKH YroJl, BEIMYMHA KOTOPOTO BhIpaKEHa B Ipajlycax WM pajiHanax;

® JWCIIOJIB30BATh IIPH DEHICHWH 3aaa4y TaOJMYHbIC 3HAYCHUS! TPUTOHOMETPHYECKHX (YHKIH
yIJIOB;

®  BERIIIOJHATE ICPEBOJ BCJIMYHMHEL YTJIa U3 pa)marmoﬁ MEPEI B rpanycHYIO H 06pa”m0‘
Vpasnenus u nepagencmea



Pemars panuoHaibHble, ITOKa3aTelbHBIE U JIOTapU(PMUYECKUE YPABHEHHS M HEPABCHCTBA,
POCTEHIIHE HPPAMOHATBHBIC H TPUIOHOMETPUYECKUE YPABHCHHS, HEDABEHCTBA M UX CHCTEMBI:
HUCII0JIE30BATE METO/IBI PEIICHUST YPABHCHUM: IPUBEACHHE K BHIAY "POM3BEIEHNE PABHO HYIIO"
MM "Y9acTHOE PaBHO HYJIIO'", 3aMeHa I1€PEMEHHBIX;

HCII0JIb30BaTh METO/I MHTEPBAIIOB [l PEIICHHUS HEPABEHCTB;

HCTIOJIL30BATE IpapUIecKuii METO JUIs MPHOIMKEHHOIO PEUICHUs YPABHEHUH H HEPABEHCTE;
u300paKaTh HAa TPUTOHOMETPHYECKON OKPYKHOCTH MHOXECTBO DEIICHHH [POCTEHIIX
TPUIOHOMETPUYECKUX YPABHEHUH W HEPABEHCTE;

BBIOJIHATE  OTOOp KOpHEH ypaBHEHWM WM pENICHHH HEPABEHCTB B COOTBETCTBHH ¢
JOIOIHATEIBHBIMK YCIOBUSIMU U OrPaHUYCHUAMHE.

Dyuryuu

OnepupoBarh MOHATHAMH: 3aBUCHMOCTD BEIMYMH, (YHKIMs, apryMEHT W 3HA4YCHHE (YHKIMH,
00JIacTh OMpE/IENeHNs W MHOXECTBO 3HAYCHMH (YHKUMM, rpaduK 3aBHCHMOCTH, rpaduk
(yHKuEM, HymM (QYHKIMH, NOPOMEXYTKH 3HAKONOCTOSHCTBA, BO3PACTAHHE HA UHCIOBOM
NPOMEXYTKe, yObIBaHHE Ha YHCIIOBOM IIPOMEXKYTKE, HAHOOJbINEe H HAUMCHBIIEE 3HAYCHHE
(yHKIME HA YHCTOBOM HPOMEKYTKE, HEPUOAUYEcKas (GYHKIHMS, EPHOJ, YeTHAsS W HeveTHas
byrKmn;

OICPUPOBATE IOHATHAMU: IpsiMast ¥ 00paTHas IIPONOPIHOHAIBHOCTD, IMHEHHAsL, KBa[paTHIHas,
norapuMudecKas U noKasaTeabHas (QYHKIMH, TPUTOHOMETPUYUECKUE (hYHKIIHN;

OIpeJIeIIATh 3HAYEHNE (DYHKIMM 110 3HAYEHUIO apryMEHTa IIPH Pa3iIMyHbIX Crocobax 3ajaHus
(dyHKIIHH;

CTPOUTH I'papUKH U3YUCHHBIX ()YHKIIHNA;

OMKCHIBATHL 110 TpauKy M B IPOCTEHIINX ciydasx 1o (Gopmyle IoBeJeHHe U cBoifcTBa
(GyHKIMit, HaXOUTE 1O rpaduKy QYHKIMKM HAUOOIBINNE U HAUMEHBIINE 3HAUCHHS,

CTPOUTH OCKH3 rpapuka (YHKIUH, YIOBICTBOPSIONIEH WPHBEICHHOMY HaOOpy YCIOBHIA
(IPOMEXYTKU  BO3pacTaHus/yObIBaHHS, 3HAYeHHe (YHKIMH B 3aJaHHOH TOUKe, TOYKH
SKCTPEMYMOB, aCUMIITOTEI, HYJIH (QYHKIHH H T.JT.);

pemarh ypaBHEHHSs, IPOCTEHINME CHUCTEMBI YPABHEHHM, WCIIONB3YS CBOMCTBA (DYHKLMN M UX
rpauKoB.

Dnemenmbl MamemMamuiecko20 aHanua

OnepupoBarh MOHATHAMHE: IPOM3BOAHAS QYHKIMH B TOYKE, KacaTejlbHas K rpaduky (yHKINH,
MIPOU3BOHAS (YHKITHH;

BBIYUCIISTE MPOU3BOIHYIO OJJHOUICHA, MHOTOWICHA, KBAIPATHOIO KOPHS, IIPOU3BOAHYIO CYMMEI
hyHKIMI;

BBIYUCIIATH IIPOU3BOJHBIE 3JIEMEHTAPHLIX (GYHKIMI U UX KOMOUHAITANA, UCITOBL3YS CIIPABOUHEIE
MaTepHuabl;

UCCIIe/IOBATh B IPOCTEHIIMX CilydasiX (PyHKIMM Ha MOHOTOHHOCTH, HAXOJUTh HAMOOJBIIUEC U
HAUMCHBIIME 3HAYeHWs] (QYHKIUH, CTPOUTH rpa@uKi MHOTOWIEHOB H  HPOCTEHIIMX
panmoHaibHBIX PYHKIMA ¢ UCTIONB30BAHUEM allllapaTa MATEMATUYECKOTr0 aHAIN3a.
Cmamucmuka u meopust 6epOSIMHOCMEN, 102UKA U KOMOUHAMOPUKA.

Wvers mpencraBieHMe O JIMCKPETHBIX M HENPEPHIBHBIX  CIYYalHBIX BEIWYMHAX U
pacIpeIeIeHUsIX, O HE3aBUCUMOCTH CIIYyYailHbIX BEJIMYNH;

UMETD IPEACTABICHHE O MATEMATUICCKOM OKHJIAHUH U JIACTIEPCHUHU CITyYalHBIX BEJIHMYUH,

VUMETh  IIPEJCTABICHUE O HOPMAJILHOM  pPACHpEIeICHUM M IpUMEpax  HOPMAIBHO
pacHpeeeHHbIX CIyYaiiHbIX BEINYUH;

IIOHMMATh CYTh 3aKOHA OOJIBIINX YHCEII ¥ BEIOOPOUHOI'O METO/Ia U3MEPEHHS BEPOSTHOCTEH;
UMETH IpeJICTaBlIeHne 00 yCIOBHOH BEPOSTHOCTH U O IIOJHON BEPOSTHOCTH, NMPUMEHSTH UX B
peleHun 3a1aq;

HUMETH IPEJICTABICHUE O BAXKHBIX YAaCTHBIX BHIAX PACIPEICICHUN W IPUMCHSATH UX B PCILCHIH
3aj1a4;

MMETH [IPECTABICHHE O KOPPEISIHN CIIyJalHBIX BEJINYMH, O JHMHEHHON PerpecCHH.
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Texcmosoie 3a0ayu

Pemars 3aiauu pasHbIX THIIOB, B TOM YHCIIE 3371498 HOBBINICHHON TPYIHOCTH;

BBIOMPATH ONTUMATLHBIN METO PEICHNUS 3a/1a9H, PACCMATPHBAS PA3TUYHBIE METOJIBL,

CTPOUTH MOJIE]I PEIICHUS 3a/1a4M, IPOBO/UTE JI0OKA3aTeNILHbIC PACCY K ICHHUS;

pemars 3axa4y, Tpedyiomue mepedopa BapuaHTOB, IPOBEPKU YCIIOBHUIA, BRIGOPA OITUMAILHOIO
pe3yJbrarTa;

AHAIM3UPOBATE M MHTEPIPETHPOBATH PE3yJLTAThl B KOHTEKCTE YCIOBHs 3aadd, BLIOMPATDH
PelICHHUs, HE IPOTUBOPEYAIIUE KOHTEKCTY;

[EPCBOJIATE NPH PENICHUHN 3a/a4n UHPOPMAIMIO U3 OIHOH (OPMBI B APYryIO, HUCIIOML3YS IIPH
HEOOXO/IMMOCTH CXEMBI, TabJIHIbl, TPAQUKH, TArPaMMEbL.

I'eomempus

OnepupoBarh MOHATHAME: TOUKa, IpsMasi, IUIOCKOCTh B IPOCTPAHCTBE, NAPALIEILHOCTD H
HEePICHIUKYISIPHOCTE MIPSAMBIX M IUIOCKOCTEIH;

IPUMEHATD JUIA PCIICHUS 3a/a4 '€OMETPHICCKHE (DAKThl, €CIM YCIOBHS IIPUMEHEHHS 3aJ[aHbI B
ABHOH (hopme;

pelarh 3a1a4u Ha HaXOXKACHUE FE€OMETPUYECKIX BEJIMYMH 110 00pa3iaM Hild alropuTMaM;
nenath (BBIHOCHBIC) IUIOCKHME YEPTEXKH M3 PUCYHKOB OOBEMHBIX (GUIYp, B TOM UHCIIE PHCOBATE
BHJI CBEPXY, COOKY, CTPOUTH CEUYCHUSI MHOTOTPAHHUKOB;

M3BJICKaTh, HHTECPIPETUPOBATH U IPeoOpa30BEIBATE HHGOPMAIHMIO O FEOMETPHIECKUX (Urypax,
IIPEJICTABICHHYIO Ha YEPTEXKAax;

TPUMEHSTh TeOMeTpHYecKHe (aKTBI JUIS PeIIeHHs 3ajJa4, B TOM YHCIE MPEIOIaralonmx
HECKOJIBKO IIIar0B PELICHHUS;

OIIMCHIBATE B3AaUMHOE PACIIOJIOKEHNE IPAMBIX H IIOCKOCTEH B IIPOCTPAHCTBE;

(opmynuporath cBoMCTBA U IpU3HAKH GUTYD;

JIOKa3bIBATH T€OMETPHUYECKUE YTBEPIHKICHIHS,

BIIaJIETh CTAHJIAPTHOM Kiaccupukanmed IPOCTPAHCTBEHHBIX OGHUIYp (IIMpaMHIbL, ITPU3MBEIL,
napaJijieIeIuIe;bl);

HAXOJIUTh OOBEMBI M TLIONIA/M TIOBEPXHOCTEH MeOMETPHYECKUX TEJI ¢ IPUMEHEHHEM (hOpMYJL;
BBIYHMCIISITE PACCTOSIHUS M YITIBI B IIPOCTPAHCTBE.

Bexmoput u koopounamei 6 npocmparncmee

OnepupoBaTh MOHATUSIMU JEKAPTOBBI KOOP/MHATEI B IIPOCTPAHCTBE, BEKTOP, MOIYIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOP/IMHATEI BEKTOPA, YIOJ MEXKIY BEKTOPAMH, CKAJSIPHOE IIPOM3BE/ICHHE
BEKTOPOB, KOJIIMHEAPHBIC BEKTOPHI;

HaXOJUTh PACCTOSIHUE MEX/IY JIByMsI TOUKAMH, CYMMY BEKTOPOB U IPOU3BEJEHHE BEKTOpa Ha
HHUCIIO, YIroJ MEXIY BeKTOpaMH, CKaJIAPHOES IPOH3BECIACHHE, pacKiiaaplBaTe BEKTOP IO JABYM
HEKOJUTHHEAPHBIM BEKTOPaM;

3a/1aBaTh IUIOCKOCTH YPaBHEHHEM B IEKapTOBO# CHCTEME KOOP/IMHAT;

pelars MpocTeHIme 3a7a49M BREICHIEM BEKTOPHOI0 Oasuca.

Hemopus mamemamuxu

[IpejicrasisaTh BKIIaj) BBIIAIONMXCS MAaTEMATHKOB B PA3BATHE MATEMATHKH M HHBIX HAYIHBIX
obJacreit;

NOHKMMATEL POJIb MATEMATHKHU B pa3BuTHu Poccun.

Memoowvr mamemamuxu

Mcnos30BaTh OCHOBHBIE METO/BI JIOKA3aTENLCTBA, IPOBOJUTE JIOKA3aTEIbCTBO U BBIIOJIHSTH
OIIPOBEPIKCHHE;

HIPUMEHSITh OCHOBHBIC METOBI PEIIIEHUS MaTEMATUUECKIX 3a/1ad;

Ha OCHOBE MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B UPUPOIE XapaKTepH30BaTh KpacoTy u
COBEPIICHCTBO OKPYKAIOIIEr0 MUPA U IIPOU3BEJICHIH HCKYCCTBA;

IPUMECHSTH MPOCTEHINKME IIPOrPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHUKAMOHHBIE CHCTEMEI
IIPY PEIIeHUU MaTeMATHYECKUX 34)1ay.



2. CTPYKTYPA U COAEP)KAHUE JUCLATIINHBIKMATEMATHK A»

2.1. O0beM IMCHHIINHBI ¥ BU/IbI y4ebHoii paboTnl

Buj yueGuoii padorsr Ob6bem yacos
O6bem 00pasoBaTeLHON IPOrPAMMBI Y4eGHOI U CIATLIHIIDI 254
B TOM YHCJIE:
TEOPETHYECKOE 00yYeHue 78
11abopaTopHble paboThI (eciu npedycmompero) -
IPaKTHYECCKUC 3AHATHUS (eciu npedycmMompeno) 156
camocrosTenbHas pabora obydaromerocs (Beero) (eciu npedycmompero) -
B TOM 4YHUCIIE:
CaMOoCTOATEIIbHAS paboTa Ha/l HHAUBHAYAILHEIM [IPOESKTOM (eciu -
npeoycmompeno)
IlpomexyTounas arrecramus (Dx3amen) 20
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3. YCJIOBUS PEAJIM3ALIMUTACHMITIIMHBLL «<MATEMATHKA»

3.1. MaTepuaasuo-rexnayeckoe ofecredenue
Kabuner mamemamuku, ocnamennslit 060pyIOBAHHEM: HA2IOHLIMU nocoouAMU, SKpano-
36YKOGLIMU  NOCOOUAMY,  UHPOPMAYUOHHO-KOMMYHUKAYUOHHBIMY  CPeOCIEaMmy; TEXHUICCKIMIT
CpeAcTBaMM  OOYUEHHS: MASHUMHO-MEN06O0T OOCKO, MYTLMUMEOUANPOEKMOPOM, HOYMOYKOM,

BbIXOOOM 6 UHmMepHem.

3.2. Yuebuo-meroanueckoe 1 HuQOpPMANMONHOE 00eceyeHne

3.2.1. Knuroo0ecneueHnocTb

HaunmenoBanme nureparypsl: aBTop, Ha3Banue,
BHJI M3/IaHMsl, U3/1aTeILCTBO

Tox
H3IaHus

KHUI'OOBECITEYUEHHOCTD

KonuuaecTBo ax3eMILIsnpon
u3aHui B 6ubimorexe Bal'y /
Hanu4aue B 3JIeKTPOHHOM
Katajiore JbC

OcuoBHast iareparypa

Anrebpa ¥ Havalla MareMaTHYecKoro aHaimmsa: 10
- 11 xmacesl: y4eGHUK Juis 001106 pa30BaATETLHBIX
opranusanuii: 6a3oBeIH U yriayonéHusi yposun /
OI. A. AmamoB [m jp.].- 4-e w3;m — M.:
ITpocsemenue, 463 c.

2017

50

I'eomerpus: 10 - 11 xiaccer:: y4eOHMK juIs
00111e00pa30BaTEILHBIX OpraHu3alyii: 6a30BbIi 1
yriyonénnsii yposuu / JI. C. Aranacsn [u ap.]. -
4-e u3)1. — M.: Ilpoceenienue, 255 c.

2017

50

Jonmonaureasnas

JUTEpaTyp

Mopakosuy, AI.  Amre6pa u  Hayaia
MaTeMaTrudeckoro anamusa: 10 - 11 xmacesr: B 2 4.
/ A. T'. MopakoBuy. - 13-¢ u3j., crep. - M.:
Muemosuna, Y. 1: Yyebuuxk. - 400 c.

2012

49

Mopakosuy, A,  Aurebpa u  Havana
Maremaruyeckoro asaimmsa: 10 - 11 kmacesl: B 2 4.
[ A. T'. Mopnkosu4. - 13-e m3j., crep. - M.:
Muemo3suna, Y. 2: 3ajaunuk.- 271 c.

2012

48

[Toropenos, A.B. I'eomerpumst: 10 - 11 xnaccsl:
yaeOHUK JUISt o61eobpazoBaTelbHBIX
OpraHusanyii: 6a3oBeI ¥ NPOGUILHBI YPOBHU /
A. B. Tloropenos.- 13-e uza. — M.: [Ipocsemenue,
178 &

2014

3l

3.2.2. Ilepuoauyeckue U3aAHMUs
3.2.3. Unrepuer-pecypenl

1. ®epepanpnoro neHTpa HHGOPMAHOHHO-00pazoBaTenbHbIX pecypcos - URL: http://feior.edu.ru/
2. O®enepanbnoe xpanumunie Expnol komeknun 1uppoBsix o6pazosareabHbX pecypcor - URL:

http://school-collection.edu.ru/
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4. KOHTPOJIb ¥ OLIEHKA PE3VJIbTATOB OCBOEHISI JAUCHUIIINHBI

«MATEMATHKA»

PesysbTaThi 06ydenns

MeToabl oleHKH

Dnemenmol meopuy MHOJICECMS U MAMEMAMUYECKOL N02UK

OnepupoBaTh  IOHSATHSMH:  KOHEYHOE  MHOXKECTBO,  SJIEMEHT MHOKECTBA,
[IOJIMHOKECTBO, IepecedeHre U OOBeIMHEHUE MHOXKECTB, YUCIIOBBIE MHOKECTBA HA
KOOPIMHATHOM IPSMOH, OTPE30K, WHTepBaj, MOJyHMHTEPRA, IPOMEXYTOK €
BBIKOJIOTOH TOYKOH, rpaduyeckoe INpeJcTaBIeHHe MHOXECTB Ha KOODAHHATHOMN
IIJIOCKOCTH;

OLICPUPOBATH [MOHATHAMHU: YTBEPIKJICHUE, OTPULAHME YTBEPXKIECHHUS, HCTUHHBEIC WU
JIOXHBIC yTBEPK/ICHUS, IPUYKHA, CIIC/ICTBUE, YACTHBIA CiIy4ail 00IIEero yTBep:K/IcHus,
KOHTPIIpUMED;

IPOBEPATH MPUHAUICHKHOCTD JIEMEHTA MHOXKECTBY;

HaXOJIUTh TEpECCUeHne U OOBEJMHEHHE MHOXKECTB, B TOM YHCIIE NPE/ICTABICHHBIX
rpahuYecKy Ha YHCIOBOM IPSIMOM 1 Ha KOOPIMHATHON IUIOCKOCTH;

OPOBOMMTL  JI0Ka3aTC/IbHBIC  pacCyKIeHUs Ul  OOOCHOBAaHUS  WCTHHHOCTH
YTBEPAKIACHUHN.

Yucna u evipasicenus

CB06o/1HO OnEpHPOBATH MOHATHAMHE: IIETOE YHCIO, ACTUMOCTE YHCEN, OOBIKHOBEHHAS
ApoOb, necaTudHas Ipo0b, palMOHAILHOE YHCIIO, IpHOIHIKEHHOC 3HAYCHHE YHCIIA,
4acTh, NOJI, OTHONIICHME, IPOUEHT, IOBLIIICHHC U MOHMKEHHUE Ha 3aJaHHOE YHUCIIO
IPOLEHTOB, MacIITad;

IPUBOJIATH IPUMEPKI YUCEI C 3alaHHBIMU CBOMCTBAMM JEIMMOCTH;

OICPUPOBATH IIOHATHSAMU: JIOTapu(M 4YHClIa, TPUTOHOMETPUYECKAS OKPYKHOCTD,
panuaHHas W rpajycHas Mepa yIyia, BeJIMYMHA YIja, 3aJadHoro TOYKOH Ha
TPUIOHOMETPUYCCKON OKPYKHOCTH, CHHYC, KOCHHYC, TAaHI€HC M KOTAHIEHC YIJIOB,
UMEIOIIHX IIPOU3BOILHYIO BEIHYHHY, YHCTIA € U ;

BBIOJIHATH apuMETHYECKUE JICHCTBUS, COYETas YCTHBIE U MMCHMEHHBIC IPHEMBL,
IPUAMEHSIS IIPU HEOOXOJIMMOCTH BEIYUCITUTENLHEIE YCTPOUCTRA;

HAXOIWTh 3HAYCHHUS KOPHsS HATypalbHOW CTENEHH, CTCIEHH C pPalMOHAIBHBIM
nokasareyiem, Jjiorapudma, MCHOIB3Ys IIPU  HEOOXOJMMOCTH  BLIYUCIHTEIHHbIE
YCTPOICTRA;

TIOJIL30BATECS OICHKOM U MPUKHJIKOH IIPY NPAKTUIECKUX PacyeTax;

NPOBOJUTE 110 U3BECTHBIM (OpMyJIaM M IIpaBHiIaM IpeoOpa3oBaHusi OYKBEHHBIX
BBIDOKEHUH, BKIIOYAIONIUX CTENEHM, KOPHH, JIOrapu(pMBI M TPUIOHOMETPHYECKHE
(PYHKIIHY;

HAaXOIMTh 3HAYCHHS YHCIIOBBIX U OYKBEHHBIX BBHIPAKEHUM, OCYIIECTBIISS HEOOX0UMBbIE
TIOJICTAHOBKH U 1IpeoOpazoBanus;

M300paKaTh CXEMAaTHYECKH Yrojl, BEIMYMHA KOTOPOTO BHIp&KEHA B Ipajycax MM
pajinanax;

HCIIOJIL30BaTh DU PENICHUM 3a)1ad  TabJMYHbIC 3HAYCHHSI TPUTOHOMETPUYECKHX
(DYHKITUH yIIIOB;

BBINOJIHATD IIEPEBOJ BEJTMYMHBI yTIJIa U3 PaJIdaHHOM MEphl B IPaJyCHYIO B 00paTHO.
Vpasnenus u nepasencmea

Pemars  panuonanpHble, IOKasaTelIbHBIE U JIOrapuMHUUCCKHE YpAaBHEHUS U
HEPABEHCTBA, IPOCTEHIINE HWPPAlMOHAILHBIC M TPUIOHOMETPHYCCKHE YpAaBHEHUS,
HEPABEHCTBA U UX CUCTEMEL,

UCIIOJIL30BATh METOJ(BI PEIICHHA YPaBHEHMH: IPUBEJCHUE K BHJAY "IPOU3BE/ICHHE
paBHO HyJIIO" MM "9aCTHOE PABHO HY/IIO", 3aMEHA TIEPEMEHHBIX;

UCII0JIE30BATh METOJ MHTEPBAJIOB JUISl PEIIICHHS HEPABEHCTR;

HCIIOJIb30BaTh I'padUyecKuii MeTox JUls NpUOIMIKEHHOIO pEIICHMS YPABHEHMI u

Kontponsubie
paboThl, TECTHI,
UHJIUBUAYaNIbHBIE
JIOMAIIHuE
3aJJaHus,
KapTOYKU-
3a1aHus,
PEHTHHIH.
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HEPaBEHCTB;
M300paXKaTh HA TPUTOHOMETPHYECKOH OKPY;KHOCTH MHOKECTBO PEIIEHHH ITpocTeHImuX
TPUTOHOMETPUYECKUX YPABHEHUIH U HEPABEHCTR;

BBIIONHATH OTOOP KOPHEH YpaBHCHMIl MM pemieHui HEpaBEHCTB B COOTBETCTBHE C
JOMOJIHUTETIBHBIME YCIIOBUAMH U OrPaHAYEHUSAMH,

Dynxyuu

OnepupoBaTh NOHATHAMH: 3aBHCHMOCTH BETUUMH, (DYHKIHS, apryMeHT U 3HAYEHHE
DyHKIMM, OONACTH ONpeneNeHHs ¥ MHOKECTBO 3HAYCHHI Gynkumu, rpaduk
3aBUCHMOCTH, rpaQuK (yHKIMM, HyIH (QYHKIMH, [POMEKYTKH 3HAKOIOCTOSHCTBA,
BO3DACTaHUC HA YHCIOBOM IIPOMEKYTKE, yObIBAHME Ha YHCIOBOM [POMEXKYTKE,
HanOobIllee W HaMMEHbIIEC 3HAYCHHMEC OYHKIMM HA YHCIOBOM IIPOMEKYTKE,
nepuojiIecKast QyHKIHUs, IEPUOJ, YeTHAs U HedeTHas (yHKIUH;

OIICPUPOBATE IOHATHAMHU: NpsAMas H obpaTHas IPONOPIHOHAIBHOCTE, JIMHEHHAs,
KBaJlpaTHIHast, JorapupmMuyeckas u nokazarenbHas QYHKIMUH, TPUTOHOMETPHUCCKHE
byHKIHY;

ONPEJICNIATh 3HAYCHUE (DYHKIIMH 110 3HAYEHHIO apryMEHTa TP PasIMYHBIX crIocobax
3ajanust QYHKIMY;

CTPOUTH Ipad MKy U3ydeHHBIX DYHKIMI; _
OIIMCBIBATH 10 rpauKy U B IPOCTEHNIMK CIIydasx 110 GopMyIe MOBEICHHE i CBOMCTBA
(yHKIMH, HAXOMUT 110 TPAdUKY PYHKIMY HAUGONMBIINE M HANMEHBIIHE 3HATCHHUS,
CTPOMTh 3CKHM3 rpapuka GyHKIMM, YIOBJICTBOPSIONICH IpUBEICHHOMY HaGopy
yCIOBHH (IIPOMEXYTKH BO3pacTaHus/yObIBaHUs, 3HaYeHWe (YHKIME B 3ajaHHOM
TOYKE, TOYKH IKCTPEMYMOB, aCUMITTOTHI, HYJIH (DYHKIAH | T.]T.);

pemarh ypaBHEHHU, IIPOCTEHINNE CUCTEMB! YPAaBHCHUHN, HCIIOIB3YSI CBOUCTBA (YHKIHMI
M UX I'pauKOB.

Onemenmel MaMeMamu4ecko20 aHanu3a

OnepupoBarh MOHATHAME: IIPOM3BOAHAA (DYHKIMH B TOYKE, KacaTeJbHas K rpaduky
(GyHKIMH, TIPOU3BOJHAS DYHKIIMM;

BBIMUCIATE  HPOM3BOJHYIO — OJHOWIEHA, MHOrOWICHA,  KBAaJpPAaTHOIO  KOPHS,
HIPOU3BOAHYIO CYMMBI ()YHKITHIA;

BBIMHCIIATE TIPOM3BOJIHBIC 3JIEMEHTAPHBIX (QYHKIMHA M HMX KOMOMHAUHWM, HCIONB3YS
CIIPaBOYHBIE MaTEPHAIIEHI;

UCCIICIOBaTh B IPOCTEHINUX cCly4asX (YHKIAM HA MOHOTOHHOCTH, HAaXOIUTh
HauOoJbIIMe ¥ HAUMEHBIINE 3HAYCHHS (YHKIMH, CTPOMTH rpa@UKyU MHOTOWIEHOB H
IPOCTEHIINX PALMOHATIBHEIX (YHKIMH C HCIIOIB30BAHUEM allliapata MaTeMaTHIeCKOTO
anammsa.

Cmamucmuxa u meopus 6eposmnocmeti, 102UKa u KOMOUHAMOPUKA.

Meth mpejicTaBneHMe O JUCKPETHBIX W HENPEPBIBHBIX CIYYAHHBIX BEIMYHHAX U
pacipesieIeHusIX, O HE3aBUCUMOCTH CITyYaiHBIX BETMYUH;

HUMETh IIPEJICTABJICHHE O MAaTEMaTHYCCKOM OXHUIAHUH M JIUCIIEPCUN CIIyYalHBIX
BEJINYHH;

UMETh IIPEJICTABJICHUE O HOPMAIbHOM DACHPEJICIICHUM U TIPUMEpax HOPMAILHO
PacIpeCICHHBIX CIlyYalfHBIX BEJINYHH;

IIOHUMATh CyTh 3aKOHa OOJBIIMX YHCE]l M BHIOOPOYHOrO METOJa U3MEepEeHHUs!
BEPOSATHOCTEH;

HMETh IPEJICTaBICHHE 00 YCIOBHOM BEPOSTHOCTH M O HOJHON BEPOSTHOCTH,
IPUMEHSTE UX B PEIICHUH 3a7ay;

UMETh NPEJCTABICHUE O BAKHBLIX YACTHBIX BHJIAX PACIpPEICICHUN M IPUMEHATH UX B
PEIICHUH 3a/1a4;

UMCTh MPEJICTABICHUE O KOPPEISINH CIIyJalHBIX BEJIHMYUH, O TMHEHHON perpeccun.
Texcmosgvie 3a0auu
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Pemars 3aauu pa3HeIX THIIOB, B TOM YHCIIE 33291 TTOBBIICHHOMN TPYJIHOCTH;
BBIOMPATH ONTHMAILHBIA METOJI PEIICHUS 34129, paccMarpuBasi pa3InuHbIE METO/Ib;
CTPOUTB MOJICIIL PEIICHHS 3a/Ia4u, IIPOBOJUTE JI0KA3aTCIBHbIE PACCYIK/ICHHUSL,

pemars sagagu, Tpeyomme nepebopa BaPUAHTOB, IIPOBEPKH YCIOBUIA, BEIOOpa
OIITUMANbHOIO pe3y/IbTaTa;

AHAIM3UPOBATL ¥ HMHTEPIPETHPOBATL PE3yAbTAaThl B KOHTEKCTE YCIOBMS 3ajad,
BEIOWpATH PEMICH s, HE IPOTUBOPEIAIIHE KOHTEKCTY;

[IEPCBOJIUTE TIPX  PENICHWMM 3a]a4d MHGOPMAIMIO U3 OJHOH (OpMBI B JPyIyio,
HCTIOJIB3Ysl IPH HEOOXO/IMMOCTH CXEMBI, TabIMIIbl, rpadUKH, HAPAMMEL.

I'eomempus

OmeprpoBaTh  NOHATHSAMU:  TOYKA, IpsMas, I[UIOCKOCTH B IIPOCTPAHCTRE,
Tapajie/IbHOCTD U MEePIEHIMKYJISPHOCTE IPAMBIX M IUIOCKOCTEH;

IPEMCHATD JULA PEIICHUS 3a1a4 [COMETPUYECKUE (DaKThl, €CIM YCIOBUS IPUMEHCHUS
3a/1aHbl B IBHOU (opme;

peIiaTe 3ajaud Ha HAXOXIEHHE TIEOMETPHYCCKUX BEIMYUH 110 0OpaslaM HIH
allrOpPUTMAM;

Jienath (BBIHOCHBIE) IUIOCKME YEPTeXH U3 PHCYHKOB 0OBEMHBIX (DHIyp, B TOM YHCIIE
PHUCOBAThL BUJI CBEPXY, COOKY, CTPOHTH CEYCHUS MHOTOIPAHHHUKOB;

M3BJICKATh, WHTEPIPETUPOBATE U PE0OPAa3OBBIBATL UHPOPMAIHIO O [EOMETPUUECKHX
(urypax, rnpejicTaBICHHYIO HA YepTEKAX;

OPUMEHATh ~ IeOMETpHdeckue (akThl U pelleHWs 3amad, B TOM  9YHCIIE
IPEUIOIAaratoNMX HECKOJIBKO IIAT0B PEIICHMSL;

OIHCHIBATE B3aMMHOE PACIIONOKEHHE MTPAMBIX M INIOCKOCTEH B IPOCTPAHCTBE;
(opmympoBaTh cBOCTBA ¥ IpH3HAKH QHUTYD;

JIOKa3bIBATH FEOMETPUUCCKUAE YTBEPIKICHHUS;

BIIA[IETh CTaHIAPTHOM KJacCH(pHKalMed IPOCTPaHCTBEHHBIX GHUryp (IHMpaMHIbL,
[IPU3MBI, IIAPaJUICIICIIUIICIBI);

HAaXOUTh OOBEMBI W IUIOMA/IM HOBEPXHOCTEH IeOMETPHYECKHX Tel ¢ IPHMCHCHHEM
dopmyur;

BBIYUCIIATE PACCTOSHMS U YIJIBI B IPOCTPAHCTBE.

Bexmoper u koopounamer 6 npocmparcmee

OmnepupoBarh NOHATHAMH JICKAPTOBBI KOOPMHATHI B IIPOCTPAHCTBE, BEKTOP, MOIYIb
BCKTOPA, PaBCHCTBO BEKTOPOB, KOOPJIMHATBI BEKTOpPA, YIOJI MEXIy BEKTOPAMH,
CKa/IPHOE [IPOMU3BECHUE BEKTOPOB, KOJJIMHEAPHBIE BEKTOPI;

HaXoJUTh pacCcTossHue MEXAY ABYM: TOUYKaMH, CYMMY BCKTOPOB H IIPOH3BCICHHC
BEKTOpA Ha YHUCJIO, YI'OJI MEXK/Iy BEKTOPAMH, CKIIPHOE MIPOU3BE/ICHIE, PACKIIAILIBATE
BEKTOP I10 JABYM HEKOJUIMHEAPHBEIM BEKTOPAM;

3a/1aBaTh INIOCKOCTh YPABHEHHEM B JIEKAPTOBOH CHCTEME KOOP/IHHAT;

peraTh NPOCTEHIIME 3a/1a4K BBEICHUEM BEKTOPHOTO Oasuca.

Hemopus mamemamuru

l—[peﬂCTaBI[HTb BKJIa] BBIJAIOUIHMXCA MATEMATHKOB B PasBUTHE MaTEeMaTHKH M MHBIX Hay4YHbLIX
obacrei;

MOHMMATE POJIb MATEMATHKH B passuThu Poccnu.

Memoodwvr mamemamurxu

Hcnonb3opaTh OCHOBHBIE METO/IBI JIOKA3ATEBCTBA, MPOBOIMTS JOKA3ATENBCTBO M BBIIOHSTH
ONPOBEPIKEHHUE;

TNPUMEHATL OCHOBHBIE METO/IbI PCILICHNS MATEMATUYECKHX 3a/1a4;

Ha OCHOBE MATEMATUYECKHUX 3aKOHOMEPHOCTEH B MNPUPOJE XapakTepu3oBaTh KpacoTy H
COBEPIICHCTBO OKPY:KAIOUIEIO MUpa U NPOU3BE/ICHH HCKYCCTBA;

NPUMEHATE  TIPOCTCHLIME NPOrpaMMHBIC CPEACTBA M HJEKTPOHHO-KOMMYHMKALMOHHbIE
CHCTEMBI TIPH PEIICHUH MaTeMaTHYECKHMX 3a/1aY.

Dr3amen
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