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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA «AJITEBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIN3A» (YIJIYBJEHHBII YPOBEHB) HA YPOBHE CPEJTHEI'O
OBHIEI'O OBPA30OBAHUA

JJMYHOCTHBIE PE3YJIBTATBI

1) rpa:xknaHcKoro BOCIIUTAHMS:

c(OpMHUPOBAHHOCTh TPAKIAAHCKOM MO3MLIMHM YYAIIErocss Kak aKTUBHOTO M OTBETCTBEHHOTO YJIEHA
pPOCCHICKOTO OOIIecTBa, MPEACTaBICHHE O MaTEeMAaTHYeCKHX OCHOBaX (DYHKIIMOHHPOBAHUS PAa3IAIHBIX
CTPYKTYp, SBICHHI, NpPOLEAYp TpPaXIAaHCKOro oOmecTBa (BBIOOPBI, OMPOCHI M Jpyroe), yMeHHE
B3aMIMOJICHCTBOBATH C CONMATBHBIMI HHCTUTYTAaMH B COOTBETCTBHH C UX (DYHKIIMSAMH U Ha3HAUYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIMTAHMA:

c(hOpMHUPOBAHHOCTh POCCUICKON TPaKIAHCKOW MACHTUYHOCTH, YBAKEHHUS K MPOLIIOMY M HACTOALIEMY
pOCCUIICKON MaTeMaTUKH, [IEHHOCTHOE OTHOIIEHUE K JOCTHXKEHUSIM POCCUUCKUX MaTeMaTUKOB M POCCHUHCKON
MaTeMaTHYECKON IIKOJBI, HCIOJb30BaHUE STHX JOCTH)KEHHH B JAPYIHMX HayKaX, TEXHOJOTHsX, cdepax
3KOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAHME AYXOBHBIX IEHHOCTEH POCCHHCKOTO Hapoaa, COPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS,
ATHUYECKOTO TMOBENEHUS, CBI3aHHOTO C MPAKTUYECKUM IPUMEHEHHEM [OCTIKCHHH HAayKH U JESTEIFHOCTHIO
y4€HOT0, 0OCO3HAHHE JINYHOTO BKJIA/la B IOCTPOCHUE YCTOHUUBOTO Oy IyIIero;

4) 3cTeTHYeCKOr0 BOCIIUTAHUSL:

ACTETUYECKOE OTHOIIIEHUE K MHPY, BKIFOUAs 3CTETUKY MaTEeMATHYECKHUX 3aKOHOMEPHOCTEH, 0OBEKTOB,
3ajad, pemeHHﬁ, paccy;xaeHHﬁ, BOCIIPUMMYUBOCT K MATEMATUYCCKUM AaCIICKTaM pa3IMYHbBIX BHUI0B
HCKYCCTBA;

5) ¢pusuveckoro BOCHUTAHUS:

C(l)OpMI/IpOBaHHOCTb YMCHHA TPUMCHATHL MATCMATHYCCKHUE 3HaHUA B HHTEpPECaxXx 3I0POBOIO H
Oe3omacHoro oOpa3a JKW3HH, OTBETCTBEHHOE OTHOIICHHWE K CBOEMY 3IIOPOBBIO (3I0pOBOE MHUTAHWE,
cOaaHCUPOBAHHBIH PEKUM 3aHATHH W OTIbIXa, peryisipHas Qu3nueckas aKTHUBHOCTB), (hU3NUECKOe
COBEpIIICHCTBOBAHKE TTPH 3aHATHUSIX CIIOPTUBHO-03I0POBUTENLHOM JESTENbHOCTHIO;

6) TPY10BOI0 BOCIIMTAHMSA:

TOTOBHOCTh K TpPYAY, OCO3HAHHWE IICHHOCTU TPYJOJIO0US, HWHTEpeC K pa3iudHbIM chepam
po(hecCHOHATbHON AESITETHbHOCTH, CBS3aHHBIM C MAaTEMaTHKOW W ©€ MPHIIOXKEHHUSIMH, YMEHHE COBEpIIATh
OCO3HaHHBIA BBIOOP Oyayied mpohecCuu U Peaar30BbIBaTH COOCTBEHHBIC KH3HCHHBIC TUIAHBI, TOTOBHOCTh U
CIIOCOOHOCTh K MAaTeMaTH4ecKOMy O00pa30oBaHHI0 W CaMOOOpa3OBaHHMI0 Ha TPOTSHKEHUHM BCEH JKW3HH,
TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUH MIPAKTHIECKUX 3a]]ad MaTeMaTHYeCKOH HalPaBICHHOCTH,

7) 3K0IOTM4eCKOTr0 BOCIIMTAHUSA:

c(hOpMHPOBAHHOCTh OSKOJIOTHYECKOW KYJIbTYPHI, TOHWMAaHHE BIHSHUS COIHAIBEHO-O)KOHOMUYECKIX
MPOIIECCOB Ha COCTOSHHE TPHPOJHOH W COLMAIBHOW Cpelpl, OCO3HAHWE TJIOOATBLHOTO —XapakTepa
SKOJIOTHYCCKUX HpOGHeM, OpuCHTAlUA Ha NPUMEHCHHUEC MATCMAaTUUYCCKUX 3HAaHUH g peHICHUA 3adad B
o0JacTH OKpyXarolield cpelbl, IUIAHHPOBAHHME ITIOCTYIKOB W OIIEHKHM WX BO3MOXKHBIX TIOCIEICTBUI s
OKpY>Kalolllel Cpeipl;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMHPOBaHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS HAyKH U
OOIIIECTBCHHOW TPAKTHKH, MOHMMAHHWE MAaTeMaTHYECKOW HayKh Kak cdepbl 4eloBeYecKOH JesTellbHOCTH,
9TanoB €€ pPa3BUTHS M 3HAYUMOCTH JJI PA3BUTHS LMBHUIM3AILUM, OBIAJCHHE SI3BIKOM MAaTEMATUKH U
MaTeMaTUYEeCKOUN KyanypOﬁ KaKk Cp€ACTBOM IIO3HAHUA MHpPA, TOTOBHOCTH OCYHICCTBJIATH IIPOCKTHYIO U
HCCIIEI0BATEIBCKYIO IEATENBHOCT HHANBHYAIbHO U B TPYIIIIE.

METAHNPEJIMETHBIE PE3YJIBTATBI



Ilo3naBaTe/ibHbIe YHHBEpPCAJIbHbIC YUeOHbIe el CTBUS

ba3zoBrble jjornueckne geicTBUA:

BBIABIISITH M XapakTepPH30BaTh CYIIECTBEHHbIE TNPH3HAKM MaTeMaTH4eCKUX OOBEKTOB, MOHSITHH,
OTHOLICHUH MEXAy MNOHATUAMHM, (OPMYIHMPOBATh ONPENENCHUs IOHITUH, yCTaHABIUBAaTh CYIIECTBEHHBIN
MPU3HAK KIACCUPHUKALINU, OCHOBAHUS IS 0000IIEHHS U CPAaBHEHUSI, KDUTEPHUU IPOBOIMMOTO aHAIN3a;

BOCIIPUHUMATh, ()OPMYJINPOBATh U NIPEOOPa30BbIBATL CYXKIEHHS: YTBEPAUTEIbHbIC  OTPULATENbHEIE,
€IMHUYHbIE, YaCTHBIE U O0IIUE, YCIOBHBIE;

BBISBIISITH MaTeMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTHBOpeuMss B (akTax, JaHHBIX,
HaOJIOAECHUSX U YTBEPKACHUSX, IPeUIaraTh KPUTEPUH AJIS BBISIBICHUS 3aKOHOMEPHOCTEH 1 IPOTUBOPEUHIA;

JIeNaTh BBIBOABI C MCIOJb30BAaHUEM 3aKOHOB JIOTHKH, IE€AYKTHBHBIX M WHIYKTUBHBIX YMO3aKIIOUCHHH,
YMO3aKJIFOUEHHI 110 aHAJIOTHH;

IPOBOJUTE CaMOCTOSTENIPHO [OKa3aTeNbCTBA MAaTeMaTHYeCKUX YTBEpXKAEHMH (IIpsMble M  OT
MPOTHBHOTO), BBICTpAaWBaTh apryMEHTALMIO, TPHBOAUTH TIPUMEPHl W KOHTPIPHUMEPHI, OOOCHOBBIBATDH
COOCTBEHHBIC CY>KICHUS U BBIBOJBI,

BBIOMpATh croco0 pemieHus yuyeOHoW 3aaa4yu (CpaBHUBATh HECKOJIBKO BAPHAHTOB pPELICHUs, BHIOUPATDH
Han0o0J1ee MOIXOAAIINN C YIETOM CAMOCTOSTEIBLHO BBIICJICHHBIX KPUTCPHUCR).

ba3zoBrblie ucciienoBarejibcKHe AeficTBHA:

WCIIOJIb30BaTh BOMPOCHI KaK HMCCIIENIOBATEILCKUH MHCTPYMEHT TO3HAHHSA, (OPMYIHPOBATH BOIPOCHI,
¢dukcupymole NpoTUBOpEUYHe, MpoOJIeMy, yCTaHABIMBaTh HCKOMOE W JaHHOE, (OPMHPOBATH THIIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UIMIO, MHCHUE;

MPOBOJIUTH CaMOCTOSITETIbHO CIUIAHUPOBAHHBIA 3KCHEPUMEHT, HCCIEeOBaHHE 110 YCTaHOBJICHHIO
0coOEHHOCTEH MaTeMaTHYECKOIo 00BEKTA, SIBICHUS, IPOLIECCa, BBISIBICHHUIO 3aBUCUMOCTEH MEXIy OObEKTaMH,
SIBIICHUSIMU, TIPOLIECCAMIL;

CaMOCTOSTENHHO (POPMYITHPOBATH 0OOOIIEHHUS U BRIBOJIBI TI0 Pe3ybTaTaM IMPOBEIEHHOTO HAOIIOIEHUS,
HCCIIEI0BaHMUS, OLICHUBATh JOCTOBEPHOCTH MOJIyYEHHBIX Pe3yIbTaTOB, BBIBOJIOB U 0000IICHNUT;

MPOTHO3MPOBATH BO3MOXKHOE PA3BUTHE MPOLIECCA, & TAKIKE BBIIBUTATH MPEINOI0KEHHUSI O €r0 Pa3BUTUH
B HOBBIX YCJIOBHSIX.

PaGora ¢ undopmanueii:

BBIABIIATH Je@UUUTHl MHGOpPMALUH, JaHHBIX, HEOOXOIUMBIX IJISi OTBETa Ha BONPOC W JUIS PELICHHUS
3aJauy;

BBIOMpATh MH(POPMAIMIO M3 WMCTOYHUKOB Pa3MYHBIX THIIOB, aHAIM3UPOBATh, CUCTEMaTH3HPOBATh U
HWHTEPIPETUPOBATh HHPOPMAIUIO PA3IMYHbIX BUI0B U (GOPM IpeACTaBICHUS;

CTPYKTYpUpOBaTh HMH(MOpMAIMIO, TPEJICTABIATh €€ B pa3IMUHbIX (opMmax, WILIIOCTPUPOBATH
rpaduyecky;

OLIEHUBATh HaJI&KHOCTh MH(POPMALIUH 110 CAMOCTOSTENILHO C(HOPMYTHUPOBAHHBIM KPUTEPHSIM.

KoMmyHunkaTuBHbIE yHMBEpCAJIbHBIE YUeOHbIe 1eHCTBHS

Oowmenmne:

BOCIIPHHUMATH ¥ (POPMYJIUPOBATH CYXKJIEHHS B COOTBETCTBHH C YCIOBUSIMH U LIEISIMHU OOLICHUS, SICHO,
TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M MHCHMEHHBIX TEKCTAX, IaBaTh MOSCHEHHUS IO X0y
pelieHus 3a1a4i, KOMMEHTHPOBATh MOJTYYEeHHBIN pe3ybTaT;

B X0Jle OOCYX/IEHHs 3aJaBaTh BOMPOCHI MO CYIIECTBY 00CYyXJaeMOW TeMbI, MPOOJIEeMbl, pelaeMoi
3aJauy, BBICKA3bIBATh WJEU, HAIlCJICHHBbIE HA MOWCK PEIIEHHS, COMOCTABISATh CBOM CY)KICHUS C CYXKICHUSIMU
JPYTUX YYaCTHUKOB JIMAJIOra, OOHApY)KHWBaTh pasziHyhe W CXOJICTBO TIO3UIHMH, B KOPPEKTHOW (opme
(hopMynupOBaTH pa3HOTIACHS, CBOM BO3PAKEHUS;

NPEACTABIATh PE3YJIbTAThl PELICHUS 3aJauu, SKCIIEPUMEHTA, UCCIIEIOBAHMUS, TPOEKTA, CAMOCTOSITEIILHO
BBIOMpATH (pOpMAT BRICTYIUIEHHS ¢ yUETOM 33729 IPE3CHTAIMN U OCOOCHHOCTEN ayJUTOPHH.

PeryisiTuBHBIC YHHBepCcaJbHbIe y4eOHbIe el CTBHUA
CamoopraHu3aums:



COCTaBJIATh IUIaH, QITOPUTM DPELICHUs 3a/aud, BbIOMpPATh CHOCOO pelIeHHA C YYETOM HMEIOLIMXCS
PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH BapUAHTHI PELICHUH C yU4ETOM
HOBOI HH(pOpPMALINY.

CaMOKOHTPOJIb, SMOLMOHAJILHBIN HHTE/JIEKT:

BJIaJeTh HaBBIKAMH IIO3HABATEIbHOH pediIeKCHH Kak OCO3HAHHS COBEpLIAeMBIX JCHCTBUH U
MBICJIMTEJIBHBIX MPOLECCOB, UX PE3yJIbTaTOB, BIAJETh CIIOCOOAMHU CaMOINPOBEPKH, CAMOKOHTPOJIS IIpolecca U
pe3yibTaTa peleHnss MaTeMaTnIecKoil 3anauy;

NpeABUICTh TPYTHOCTH, KOTOPBHIE MOTYT BO3HHUKHYThH MPH PELICHWH 3aJaud, BHOCUTH KOPPEKTUBHI B
JeSITENIbHOCTh Ha OCHOBE HOBBIX OOCTOSATENLCTB, JAHHBIX, HAWICHHBIX OIINOOK, BEISIBICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yNibTaTa LEeNd M YCIOBUSAM, OOBSCHATH NPUYMHBI AOCTHKCHUS WU
HEIOCTIDKEHUS! Pe3yJIbTaTOB AEATEIbHOCTH, HAXOAUTh OIINOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAsI 1esITEJILHOCTD:

MOHUMATh M HWCIONB30BaTh NPEUMYILECTBA KOMAaHAHOM W WMHAMBUAYaIbHOW pabOTHI MpH PELICHUH
y4eOHBIX 3a/1a4, IPUHUMATh L[€JIb COBMECTHON AEATENBHOCTH, INIAHUPOBATh OPIaHU3AIMI0 COBMECTHOM PaboTHI,
pacmpenensiTh BUIBI padOT, HOTOBAPHBATHCS, OOCYKAATh MPOLECC W pe3yibTaT paboThl, 0000maTh MHEHUS
HECKOJIbKHX JTIOACH;

y4acTBOBAaTh B TPYNIOBBIX (popmax paboThl (0OCykaeHHs, 0OMEH MHEHHH, «MO3TOBBIE IITYPMBD» U
WHBIE), BBIOIHITH CBOIO 4acTh pabOThl U KOOPJMHUPOBATH CBOM ACUCTBHS C APYTMMH WICHAMH KOMAaH]IbI,
OLIEHMBATh Ka4eCTBO CBOETO BKJIaAa B OOLIMH MPOAYKT MO KPHUTEPUSM, CHOPMYIUPOBAHHBIM yYaCTHHUKAMH
B3alMOJICIICTBUS.

HNPEIMETHBIE PE3YJIBTATBI

Yyamuiicst HOJTy4UT CIAEAYIOIUE IPEAMETHbIE Pe3yIbTaThl IO OTACIBHBIM TEMaM padodel mporpaMmsl
y4e0HOTO Kypca «Anredpa 1 Hadana MaTeMaTUIeCKOT0 aHAIIN3ay:

Yucaa ¥ BIYMCIIEHHA:

CBOOOJHO ONEPHUPOBATh MOHATUSAMH: PALHOHAIBHOE YUCIIO, OCCKOHEYHas IepHOoAnYecKas IpoOb,
MPOLCHTBLI, HPPALUMOHAIBHOC YHCJIO, MHOXCCTBA palUOHAJIBHBIX U )Z[CﬁCTBI/ITCJ'H:HI)IX quceia, MoayJib
NEeHCTBUTEIBHOTO YHCIIA;

NPUMEHSTh APOOM M MPOLEHTHI sl pelleHHs NMPUKIAAHBIX 33734 U3 Pa3INYHBIX OTpaciiedl 3HaHUH U
pEaJIbHOM KU3HU;

NPUMEHSATh NPHONMKEHHBIE BBIUYMCIICHHS, NpaBUia OKPYIJICHUs, NPUKUAKY W OLEHKY pe3yibTaTa
BBIYHMCIICHHUI;

CBOOOJHO OMNEPUPOBATh MOHITHEM: CTENEHb C LEJBIM IOKa3aTesieM, HCIOJIb30BaTh MOAXOSIIYIO
(hopMy 3anmcH 1eHCTBUTENBHBIX YHCEI TS PELICHNS PAKTHUECKHUX 3a/1a4 U NPEJICTABIICHUS JaHHbIX;

CBOOOJTHO OTIEpPUPOBATH OHATHEM: apHU(PMETHUECKUI KOPEHb HATYPAIBHOW CTETICHH;

CBOOOHO OTIEPUPOBATH HOHITHEM: CTEIIEHb C PAllMOHAIBHBIM IIOKa3aTelNeM;

CBOOOJTHO OTIEpUPOBATH OHATHUSMH: JIOTApU(PM YHCIIA, IECATUIHBIC U HATYpaJIbHbIC JOTapr(MBI;

CBOGOILHO OIIEPUPOBATH NOHATUAMU: CUHYC, KOCUHYC, TAHI'CHC, KOTAHI'€HC YHUCJIOBOT'O apTYMCHTA,

OIEepHUPOBATH MOHATUAMHU: APKCUHYC, APKKOCHHYC U apKTaHI€HC YHCIOBOIO apryMEHTa.

YpaBHeHusI M HepaBeHCTBA:

CBOOOJHO ONEPUPOBATH MOHITUSMH: TOXAECTBO, YpaBHEHHE, HEPABEHCTBO, PABHOCHUJIbHBIC YPaBHEHUS
" YPpaBHCHUA-CIICACTBUA, paBHOCHUJIBHBIC HEPABCHCTBA,

NPUMEHSTh Pa3IM4YHble METOJbl PEUICHUS PaIlMOHAJIBHBIX M JAPOOHO-pAIlMOHATIBHBIX YPaBHEHHH,
MPUMEHSTh METOJl HHTEPBAJIOB ISl PELICHUS] HEPABEHCTB;

CBOGOZIHO ONEpUpoOBaATh IMOHATHUAMHU: MHOTI'OYWICH OT OHHOﬁ HepeMeHHOfI, MHOT'OYJIEH C IICJIIBIMHU
ko3 duumenTaMu, KOPHH MHOTOYJIEHA, TPUMEHSTH JAEJI€HNEe MHOTOYJIeHa Ha MHOTOWIEH C OCTaTKOM, TEOPEMY
besy u Teopemy Buera ans pemenus 3agay;

CBOOOZHO OIEpPHpPOBATh MOHATUAMHU: CHUCTEMa JIMHEWHBIX ypaBHEHHWI, MaTpWIa, OIpeneTUuTeNhb
MaTpHIBl 2 X 2 U ero reOMETPHUYECKHH CMBICH, HCIIOIB30BaTh CBOMCTBA ONMpeNeuTeNs 2 X 2 il BBIYUCIICHUS



€ro 3Ha4eHUs,, IPUMEHATh ONPENCIUTENH A PELICHUS CHUCTEMbl JMHEHHBIX YPaBHEHWH, MOJEIMPOBATh
peaibHble CHTYallid C TOMOILIBIO CHCTEMBl JIMHEHHBIX ypPaBHEHHUH, HCCIIEAOBATb MOCTPOCHHBIE MOJENHU C
MOMOIIBIO MAaTPHUII M OTIPEACITUTENCH, HHTEPIPETUPOBATh MONyYSHHBIN PE3yNIbTAaT;

HCITOJIB30BaTh CBOMCTBA NEUCTBHIA ¢ KOPHAMU IS IPEoOpa30BaHuUsI BEIPAKCHUT;

BBIMOJTHATh TMPEoOpa3oBaHMs YHCIOBBIX BBIPAKEHHWH, COACPIKAIIUX CTEHNEHH C pPaHOHAIBHBIM
[oKa3aTeseM;

HCIIOJIb30BaTh CBOWCTBA JOrapu(pMoB Ui IpeoOpa3oBaHus JOrapupMUIECKUX BBIPAKEHUI;

CBOOOJHO OMNEPUPOBATH TMOHATUSIMH: HUpPPALMOHANBHBIC, T[IOKa3aTelbHbIE H JIOTapH()MUYECKUE
YpaBHEHHUS, HAXOIUTh MX PELICHUS C IIOMOIIbIO PAaBHOCWIBHBIX IEPEXOJOB WM OCYIIECTBIISAS IPOBEPKY
KOpHEH;

IPUMEHSTh OCHOBHBIC TPUIOHOMETPUYECKHE (DOPMyJbl A HpeoOpa3oBaHUs TPUTOHOMETPHUECKHUX
BBIpaYKEHU;

CBOOOJHO OMEpUPOBaTh IOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, NPHMEHSITh HE0O0XOIUMBIE
(hopMyIbl U1 peIIeHNs] OCHOBHBIX THIIOB TPUTOHOMETPHUECKUX YPABHEHUM;

MOJENUPOBATh pealbHbIe CHTyallMd Ha S3BIKE alreOpbl, COCTAaBISATH BBIPAKCHUS, ypaBHEHUS,
HEpaBEHCTBA 110 YCJIOBHIO 3314y, UCCIIEI0BATh IIOCTPOSHHBIE MOJIENIN C UCIIOJIb30BAHKEM aIllapaTa areOpsi.

DyHKIUM U rpadpukm:

CBOOOZHO OINEPUPOBATh MOHATHUAMH: (YHKIMS, CIIOCOOBI 3amaHusi (YHKIUH, B3aUMHO OOpaTHbBIC
¢dbyHKIIMH, KOMIO3UIHS (QYHKINH, rpaduk (QyHKINH, BBHITOIHATH dJIEMEHTApHBIE MpeoOpa3oBaHus TpaduKoOB
(yHKITHIA;

CBOOOJHO ONEPUPOBATH MOHSATHSIMU: 00JACTh ONpPEAETICHUS U MHOXKECTBO 3HAYCHUH (DYHKIMH, HYIH
(YHKLINH, TPOMEXYTKH 3HAKOIIOCTOSHCTBA,;

CBOOOJTHO ONEpPUPOBATH TMOHATUSAMH: YETHBIE W HEYETHBIC (QYHKIHMM, TMEepHOIUYecKue (yHKINH,
MPOMEKYTKH MOHOTOHHOCTH (DYHKIMHM, MaKCUMYMbl ¥ MHHHMYMBI (YHKUUH, HauOoibpliee M HauMEHbIIEe
3Ha4YeHUe PYHKIUU Ha IPOMEXKYTKE;

CBOOOJHO OMNEpUpPOBATh TOHATUSAMH: CTENEeHHass (DYHKIMS C HATypalbHBIM W IEJBIM IOKa3aTeseM,
rpaduK CTENECHHOM (YHKIMM C HATypalbHbIM W LEJBIM IIOKa3areiaeM, Ipaduk KOpPHS N-OH CTENEHH Kak
(yHKIMY 00paTHOM CTENIEHH C HaTYPaJbHBIM [TOKa3aTeleM;

ONepUpOBaTh MOHATUSIMH: JIMHEHHAsA, KBaApaTH4yHas M JIpoOHO-IMHEHHas (YHKUMH, BBIIOIHAThH
3JIEMEHTAPHOE MCCIIeIOBAaHUE U IIOCTPOEHHUE UX TPa(HKOB;

CBOOOJTHO OTMEpUPOBATh MOHATHSAMH: IOKa3aTebHas W Jiorapupmuueckas (QYyHKIHH, UX CBOWCTBA M
rpad UKy, UCIIONIL30BaTh UX IpadUKU AJIsl peLLIeHNs] yPaBHEHHIA;

CBOOOJTHO ~ OMEpUpOBaTh  TOHATHAMHU:  TPUTOHOMETpUYECKas  OKPYXKHOCTb,  OIpe/esieHHe
TPUTOHOMETPUUECKUX (QYHKIMI YHCIOBOIO apryMEHTa,

MCIIOJIb30BaTh Tpaduku QYHKIHMHA AJIS1 UCCIEIO0BAHUS MIPOLECCOB U 3aBUCUMOCTEN MPH PELICHUH 3a1ady
U3 IPYTHX Y4EeOHBIX MPEAMETOB U PEaIbHOM KHU3HHU, BEIPAXKATh POpPMyTIaMH 3aBUCIMOCTH MEX/Ty BeJTHUYMHAMM,

Hauayia MmaTeMaTH4eCKOIo aHAIU3A:

CBOOOJTHO ONEPHPOBATH MOHATHAMH: apUPMETHUECKass U TeOMETPUYECKas Mporpeccus, OECKOHEYHO
yObIBatolasi reoMeTpuyeckas HpPOrPEcCHs, JIMHEWHBIH M OKCHOHEHIUANBHBIH pOCT, (OpMysa CIIOKHBIX
MPOLICHTOB, UIMETh MPEJCTABICHNUE O KOHCTAHTE;

UCTIOJIb30BaTh MPOTPECCHH ISl pEIICHHS PEaTbHBIX 3a/1a4 PUKIaTHOTO XapaKTepa,;

CBOOOJHO ONEPUPOBATH HMOHATHUSAMH: IIOCIIEI0BATEIBHOCTD, CHOCOOBI 3alaHMsI MOCIEeN0BATENLHOCTEH,
MOHOTOHHBIC M OrPaHHYECHHBIC ITOCIIEJIOBATEIBHOCTH, TOHUMATh OCHOBBI 3apOXJICHHS MaTeMaTHYeCKOTO
aHaJM3a Kak aHam3a 0ECKOHEYHO MaJIbIX;

CBOOOJHO ONEpPUPOBaTh MOHATUSAMH: HENpPEpbIBHbIE (QYHKIMM, TOYKH paspbiBa rpaduka (yHKLIWH,
ACHMIITOTHI Tpaduka GyHKINH;

CBOOOJHO OMEpHUPOBaTH MOHATHEM: (YHKUUS, HENpepblBHAas Ha OTpE3Ke, NPHUMEHSTH CBOMCTBa
HENPEPHIBHBIX (QYHKIMH IJIs peIeHHs 3a1ay;

CBOOOJTHO OTIEPUPOBAThH MOHATHSIMU: TIEpBasi U BTOpasi MPOU3BOIHbIE (DYHKIINH, KacaTellbHasl K rpaduky
byHKIIH;



BBIUMCIISTh MPOW3BOAHBIE CYMMBI, TIPOM3BEICHHS, YaCTHOTO W KOMIO3HWIMK JABYX (PyHKIWH, 3HATH
MIPOU3BOHBIE JIEMEHTAPHBIX (DYHKITHI;

UCIIOJIB30BaTh TEOMETPHUYCCKUHN M (PU3MUSCKUIH CMBICI TTPOU3BOIHOM JIJIS pEIICHUS 3a/1a4.

MHoxecTBa U JIOTHKA:

CBOOOIHO OTIEPUPOBATH MTOHATUSIMHU: MHOXKECTBO, OTICPAIIUK HaJ] MHOXKECTBAMU;

HCII0JIB30BaTh TEOPETHKO-MHOKECTBEHHBIM anmnapar AJ1 ONMCAHMS PEaJIbHBIX IPOLECCOB U SBJICHUM,
TIPH PEIICHUH 33/1a4 U3 IPYTHX YIeOHBIX IPEIMETOB;

CBOOOZHO OIEPUPOBATh TMOHATHUSAMU: OIPEACICHHE, TEOpeMa, YpaBHCHHE-CIICICTBHE, CBONCTBO
MaTeMaTHYECKOT0 00BEKTa, TOKA3aTeIbCTBO, PABHOCHIIbHBIE YPAaBHEHUS H HEPABEHCTBA.

Yucia u BbIYUCICHNUSA:

CBOOOIHO OTEPHUPOBATH TMOHATHUSAMH: HATypAIbHOE H IEJI0€ YMCIIO, MHOXKECTBA HATYPAJIbHBIX U IENBIX
YHCeNl, WCIIONB30BaTh Mpu3Haku aenuMocTtd nenbix unced, HOJ m HOK nHarypanbHBIX ducen i perieHns
3a/1a4, IPUMEHSITH aropuT™ EBkinaa;

CBOOOIHO OTIEPHPOBATH MOHATHEM OCTaTKa MO MOMYIIIO, 3alFCHIBATh HATYpaJbHBIE YHCIA B PA3TMIHBIX
MO3ULIMOHHBIX CUCTEMAX CUUCIICHHUS;

CBO6OILHO OMneprupoBaTbh MOHATUAMHU: KOMIUICKCHOC YHCJIO MW MHOXCCTBO KOMIUICKCHBIX YHCECI,
MPENCTaBISATh KOMIUIEKCHBIE 4YHCIa B anreOpandeckod W TPUTOHOMETPHYECKOW Qopme, BBHITIOIHATH
apumMeTHyecKue ornepaly ¢ HUIMH U 1300pakaTh Ha KOOPAMHATHOW TIOCKOCTH.

YpaBHeHNsI U HEPaBeHCTBA:

CBO6OILHO OIICPpUPOBATH TMOHATHUAMU: HUPpPALUOHAIBHBIC, I10Ka3aTCIIbHBIC U norapH(bMqucxne
HEPAaBCHCTBA, HAXOOUTH UX PCUHICHUA C IOMOIBIO PABHOCUJIBHBIX IMIEPEXOA0B;

OCYIIECTBIATH OTOOP KOPHEH MPH PEIICHHH TPUTOHOMETPHYECKOTO YPABHEHUS,

CBO6OILHO OIICPUPOBATHL IMOHATHUCM TPHUIOHOMETPUUYCCKOEC HCPABCHCTBO, NPUMCHATH HGO6XOILI/IMBI€
(hopMyITBI TSI peTIeHNs] OCHOBHBIX THIIOB TPUTOHOMETPHUYECKUX HEPABEHCTB;

CBOOOMHO OIEpPUPOBATH TMOHATHUAMHU: CHUCTEMa W COBOKYHHOCTh YpaBHEHHMH W HEPaBEHCTB,
PaBHOCWJIIBHBIE CUCTEMbI H  CUCTCMBI-CJIICICTBUA, HaxXoAuTb PpCHICHUA CHUCTCMbI U COBOKynHOCTGﬁ
PaIMOHANTBHBIX, UPPAIIHOHATBHBIX, IOKA3aTENBHBIX U JIOTapH(QMUYIECKIX YPaBHEHHA U HEPABEHCTB;

peuiaTh paiOHaJIbHbIC, UPPAlITUOHAJIBHBIC, ITIOKA3aTCIILHBIC, HOFapI/I(I)MI/IHCCKI/IC U TPUTOHOMETPHUYCCKHUEC
YpaBHEHUS U HEPABEHCTBA, COAEPIKAIINE MOLYJIU U NapaMeTphl;

MPUMEHATh TpadUvecKrue METONBl Ui pPElIeHHS YPaBHEHWH W HEPABEHCTB, a TakXke 3a1ad C
rapamMeTpamu;

MOJICJIMPOBATh pEAbHbIE CHUTyalldd Ha S3bIKE anreOpbl, COCTAaBIATH BBIPAXKEHUS, YpaBHEHUS,
HEPaBEHCTBA U WX CHCTEMBI IO YCJIOBHIO 3aJadM, WCCJIEIOBATh MOCTPOCHHBIC MOJEIH C HCIIOJIb30BAHHEM
anmapara anreOpbl, HHTePIPETUPOBATh OTYUYSHHBIH pe3yIbTaT.

DOyHKIUM U TpadpuKm:

CTpOUTH TPadUKH KOMMO3ZWUIMH (PYHKIUH C TOMOINBIO 3JIEMEHTAPHOTO HCCIICIOBAHUS M CBOWCTB
KOMITO3UIIVH JIBYX (YHKIIHIA;

CTPOHUTh FEOMETPUYECKUE 00pa3bl ypaBHEHUH ¥ HEPABCHCTB HA KOOPIWHATHOMN IJIOCKOCTH;

CBOOOJTHO OTIEpUPOBATH OHATHUSAME: TPa)UKH TPUTOHOMETPUIECKUX (QYHKIINIA;

MPUMEHATH QYHKIMH TSI MOJISITMPOBAHUS U MCCIIEIOBAHMSI PEATbHBIX TPOIIECCOB.

Havyana maTemaTu4eckoro aHajiausa:

WCIIOJIb30BaTh MMPOU3BOIHYIO JUIS UCCIICA0BaHUS ()YHKIIMA HA MOHOTOHHOCTh M SKCTPEMYMBI;

HaxXoJIUuTh HanOOJIbIIIEE U HAMMEHBIIIEE 3HAUCHUS Q)YHKIH/II/I HerepBIBHOﬁ Ha OTPE3KE;

HCIIOJIB30BaTh MPOU3BOAHYIO MJIA HAXOXACHUSA HAWITYYHICTO PCHICHHWA B IMPUKIIAAHBIX, B TOM YHCJIC
COIIMAJIbHO-PKOHOMUYECKUX, 3a/ayax, s OINpeAeNieHUs CKOPOCTH U YCKOPEHHUs MNpoLecca, 3aJaHHOTO
hopmyoit umu rpaduKoM;

CBOOOZIHO  OIEpPHPOBATh TMOHITHAMU: TEpPBOOOpa3Hasi, ONPENCIEHHBI WHTETpal, HaXOIUTh
MepBOOOpa3HbIC AIEMEHTAPHBIX PYHKIIUN U BBIYHCISATh UHTETpal 110 (hopmyne HrtoToHa-JleliOnnna;

HAXOMTh IUIOIIAIH IJIOCKUX (PUTYp U 00BEMBI TENI C TIOMOIIBIO UHTETPaa;

UMETh MpPEACTaBICHWE O MATEMaTUYECKOM MOJCIUPOBAHMM HA IPUMEPE  COCTaBICHUS
nudGepeHnnaIbHBIX YpaBHEHU;



pelraTh MpUKIAAHBIE 3aadl, B TOM YHCIE COLHAIbHO-?KOHOMHYECKOTO M (DU3MUYECKOTO XapakTepa,
CpeAcTBaMH MaTeMaTHYECKOI'0 aHaIN3a.

CBOOOJHO OIEPUPOBATh OCHOBHBIMH MOHSATHSMU CTEPEOMETPHM MPU PELICHUH 3a]ad W MPOBEICHUU
MaTEeMaTHYECKUX pacCyKICHuUil;

IPUMEHSTh aKCHOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX IPH PELICHUN T'€OMETPUUECKUX 33/1a4;

KJIacCH(UIMPOBATh B3aMMHOE PACIIONOXKEHUE MPSMBIX B MPOCTPAHCTBE, MIIOCKOCTEH B MPOCTPAHCTBE,
MOPSMBIX M TUIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJHO OIEpUPOBATh MOHATHAMH, CBS3aHHBIMH C YIJIAMH B IPOCTPAHCTBE: MEXIY NPSAMBIMHU B
MPOCTPAHCTBE, MEXKAY MPSIMOH U TIIOCKOCTHIO;

CBOOOJHO OTIEPUPOBATH MOHATHUSMH, CBI3aHHBIMH C MHOTOTPAaHHUKAMU;

CBOOOJHO paclo3HaBaTh OCHOBHBIE BHIbl MHOTOTPAaHHMKOB (IIpU3Ma, MUPAaMHIA, HNPAMOYTOJIbHBIN
napajuriesienuIe], Kyo);

KJIaccu(UIMPOBATh MHOTOIPAaHHUKH, BEIONPasi OCHOBaHUS JJIsl KilacCU(pPUKaLnY;

CBOOOHO OTNIEPUPOBATH OHITUSMH, CBSI3aHHBIMH C CEYeHHEM MHOTOTPaHHUKOB ITOCKOCTBIO;

BBINOJIHATh NapajulelbHOE, LEHTPAIbHOE M OPTOrOHAJIBHOE IMPOCKTHPOBAaHME (GUIyp Ha IMJIOCKOCTH,
BBITIOJIHATH N300paKeHus: PUryp Ha MIIOCKOCTH;

CTPOUTH CEYCHHUSI MHOTOTPaHHUKOB PAa3IMUYHBIMU METOAAMH, BBITIONHATE (BHIHOCHBIC) MJIOCKUE YEPTEIKU
13 PUCYHKOB IPOCTHIX 00BEMHBIX (DHUTYD: BUI CBEPXY, COOKY, CHUY;

BBIYUCIISITh IJIOIIAZAM TOBEPXHOCTEHl MHOTOTPaHHHUKOB (TMPpHU3Ma, MUPAMHIA), TEOMETPUUECKUX TEJ C
MPUMEHEHUEM (POPMYIT;

CBOOOJHO ONEPHUPOBATh MOHATHSIMU: CUMMETPUS B IPOCTPAHCTBE, LICHTP, OCh U INIOCKOCTh CUMMETPHH,
LEHTP, OCh U IJIOCKOCTh CHMMETPHU (UTYPBI;

CBOOOTHO OTIEpUPOBATH OHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOPaM M KOOPJMHATAM B TIPOCTPAHCTBE;

BBITIOJTHATH JCHCTBUS HAJl BEKTOPAMU;

peliaTth 3aJadyd Ha JOKA3aTeIbCTBO MATEMATHUECKHUX OTHOUICHUH M HaXOXXAEHHUE TeOMETPHUYCCKHX
BEJIMYMH, MPUMEHSS W3BECTHBIC METOJbl MPU PEUICHUH MaTEeMaTWYeCKHUX 3a/lad IMOBBIIIEHHOTO M BBICOKOTO
YPOBHSI CIIOKHOCTH;

IPUMEHSTh MPOCTEHIINE MPOrPaMMHBIE CPEINCTBA U 3JIEKTPOHHO-KOMMYHHKALMOHHBIC CHCTEMBI IPHU
pELICHUH CTEPEOMETPUIECKUX 3a/ay;

U3BJEKaTh, NpPeoOpa3oBbIBATH M  HMHTEPIPETHPOBAaTH HHPOPMAIMIO O  MPOCTPAHCTBEHHBIX
reoMeTpHUYECKUX (PUrypax, IpeACTaBICHHYIO Ha YePTEXaxX U PUCYHKAX;

NPUMEHSTH IOJyYeHHBbIC 3HAHUS HA MPAKTUKE: CPAaBHUBATh M AHAIM3UPOBATh pPEaJIbHbIC CHUTYalUH,
MPUMEHSTh U3yYCHHBIC TIOHSATHS B TIPOIIECCE MOMCKA PEIICHUS] MaTeMaTHIECKH cOPMYITHMPOBAHHON MPOOIIEMBI,
MOJICIMPOBATh peAbHbIE CHUTyallud Ha S3bIKE TEOMETPWUH, WCCIE0BaTh IIOCTPOCHHBIE MOJEIH C
HCTOJIb30BaHUEM T€OMETPHUECKUX IMOHATUH W TEopeM, ammaparta aireOpbl, pelaTrh MPaKTUYeCKUue 3agau,
CBSI3aHHBIE C HAX0XXJCHUEM I€OMETPUUECKUX BEJTUYMH;

UMETh TPEJICTABICHUSI 00 OCHOBHBIX JTalax pa3BUTHA [€OMETPHH KaK COCTaBHOW YacTH (pyHIaMeHTa
Pa3BUTHS TEXHOJIOTHH.

CBOOOJHO ONEpPUPOBATh MOHITUSIMH, CBA3aHHBIMH C LMJIMHAPUYECKOW, KOHMYECKOH M cdepuyeckoit
MOBEPXHOCTSIMH, OOBSCHSTH CIIOCOOBI TOJTyYESHHUST;

OTIepPUPOBATH MMOHATUIMH, CBI3aHHBIMU C TeJIaMH BPALICHUS: [IMIHHAPOM, KOHYCOM, CepOoi 1 IIapoMm;

pacro3HaBaTh Teja BpalleHus (LWIMHAP, KOHYC, cdepa U map) U 0OBSICHATH CIIOCOOBI OMYyYEHHS Tell
BpaIlCHHUS;

KJIaCCH(UIMPOBATH B3aUMHOE PACTIOJIOKEHHE CEephl U TIOCKOCTH;

BBIYUCIISITH BEJIMUMHBI 3JEMEHTOB MHOTOIPAaHHMKOB W TeJ BpalleHUs, OO0bEMBI M  IUIOLIAIU
MOBEPXHOCTEH MHOT'OTPAHHUKOB U TEJ BPALEHHUS, TEOMETPHUYECKHX TEJ C MPUMEHEHHEM QOpMYIT;

CBOOOJTHO OTIEPUPOBATH MMOHATHIMH, CBSI3aHHBIMU C KOMOMHAIMSIMU TeJl BPAIIEHUs] © MHOTOTPaHHHUKOB!
MHOT'OI'PaHHUK, BIIMCAHHBIA B chepy U ONMMCAHHBIN OKOJIO cepsl, chepa, BOMCAHHAS B MHOTOTPAHHUK HIIH TEJIO
BpAaILCHHUS;

BBIYUCIISITH COOTHOIICHHST MEXKTY TIOMIASIMUA TIOBEPXHOCTEH B 00bEMaMHU MOJJOOHBIX TET,

n300pakaTh M3ydaembie (UTYpBI, BBHIIOIHATH (BBIHOCHBIE) MJIOCKHE YEPTEKH M3 PHUCYHKOB IPOCTHIX
00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUThH CEUCHUS TEJl BPALLICHHS;

U3BJEKaTh, WHTEPIPETUPOBATh U  NpeoOpa3oBeiBaTh  WHPOPMAIMIO O  MPOCTPAHCTBEHHBIX
reoMeTprUYecKrx (pUrypax, npeacTaBICHHYIO Ha YepTekKax H PUCYHKaX;

CBOOOJHO OTIEPUPOBATH OHITHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATD ONEPaLH HaJl BEKTOPAMU;

3aJ1aBaTh MIIOCKOCTh YPaBHEHHEM B JIEKAPTOBOM CHCTEME KOOP/IMHAT;



pelaTh reoMeTpUYECKHE 3aa4l Ha BBIYMCICHUE YITIOB MEXY IPAMBIMU U IJIOCKOCTSIMH, BEIYUCIICHHUE
paccTossHUML OT TOYKM 1O IUIOCKOCTH, B LEJIOM, Ha INPUMEHEHHE BEKTOPHO-KOOPIMHATHOIO METOAa IIpU
peleHHY;

CBOOOJHO OIEpUPOBAaTh IMOHSATHSIMH, CBSI3aHHBIMU C JIBHDKEHHEM B IIPOCTPAHCTBE, 3HATh CBOMICTBA
JIBIDKCHUH;

BBITIOJTHATh M300pa)KeHUS] MHOTOTPAaHHMKOB W TNl BpalleHWs NpU MapauieIbkHOM TEpeHoce,
LUEHTPaTbHON CUMMETPHH, 3epKAIbHON CHMMETPHUH, TIPU TIOBOPOTE BOKPYT NPSAMOH, peoOpa3oBaHus NOA00US;

CTPOUTh CEYEHHS MHOTOTPAaHHMKOB M TEJNI BpalleHWs: CEYeHHs LWIMHApPa (MapauielibHO U
MEPIEHINKYISIPHO OCH), CEUYECHHS! KOHyca (TMapajuleNbHble OCHOBAHUIO M TMPOXOAALIME Yepe3 BEpIIMHY),
CeueHHs 1Iapa;

UCIIOJIB30BaTh METOJBl IIOCTPOEHUSI CEUCHMI: METOX CIENOB, METOJA BHYTPEHHETO NPOEKTUPOBAHMS,
METOZ IepeHoca CEeKyILIeH IIOCKOCTH;

JIOKa3bIBaTh TEOMETPUYECCKUE YTBEPIKICHHS;

NPUMEHATh TeoMeTpuyeckue (akThl Ui PELICHUS CTEPEOMETPHUYECKHX 3a/4ad, MPEAIOarariumx
HECKOJIbKO IIAar0B PEIEHMs], €CIM YCIOBUS IPUMEHEHM 331aHbl B IBHON U HESIBHOH (hopMme;

pelmaTth 3aJadyd Ha JO0Ka3aTeIbCTBO MAaTEMAaTHUECKHMX OTHOLICHWH M HaXOKACHHUE TEOMETPHUECKHX
BEJIMYHH;

NPUMEHSATh MPOTPaMMHBIE CPEACTBA U AIICKTPOHHO-KOMMYHHMKALMOHHBIE CHCTEMBl IpPU PELICHUU
CTEPEOMETPHUYECKHX 3a1a4;

NPUMEHSTh MOJYYCHHbIC 3HAHWS Ha MPAaKTUKE: CPAaBHHUBATH, aHAIM3HPOBATh M OLICHUBATH PeajbHbIC
CUTYyalluH, IPUMEHATh U3yUCHHbIE MOHITHUS, TEOPEMBI, CBOWCTBA B MIPOLIECCE MTOUCKA PELICHUS MAaTEeMaTHYECKH
chOpMyJIUPOBaHHON MPOOJIEMbI, MOJECTUPOBATH PEAIbHBIE CHUTyallMd HAa S3bIKE T'€OMETPHHU, HCCIEIOBAThH
MOCTPOCHHBIE MOJENH C HMCIIOIB30BAHUEM T'€OMETPHUYCCKHUX MOHITHH M TEOpeM, amlmapara aareOphl, pemaTh
MPaKTUYECKUE 3a]1a4H, CBA3aHHBIE C HAXOXKJICHUEM T'€OMETPUICCKUX BEITHYHH;

MMETh MPEICTABICHUSI 00 OCHOBHBIX 3Talax pa3BUTHS '€OMETPUU KaK COCTABHOM 4acTH (hyHIaMeHTa
pa3BUTHS TEXHOJIOTUH.

CB00OOIHO omepupoBaTh NOHATHAMU: rpad, MIOCKUH rpad, CBA3HBIN rpad, MyTh B rpade, Uenb, UK,
JIepeBO, CTEIICHb BEPIIMHBIL, IEPEBO CIIy4aHHOIO SKCIIEPUMEHTA;

CBOOOZHO OIEPHPOBATh MOHITHAMU: CIYYalHBIA OSKCIIEPUMEHT (OIBIT), ciy4daiiHoe CoOOBITHE,
JIIEMEHTApHOE CIIydaifHoe cOOBITHE (DIEMEHTApHBI HWCXOJ) CIYYalHOI'O OIbITA, HAXOAWUTh BEPOSTHOCTH
COOBITHI B OIBITAX C PABHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITHSIMY;

HaXOAWTh U (HOPMYyITHUPOBATH COOBITHS: TIEpecedyeHre, OObEeIWHEHHE IaHHBIX COOBITHIA, COOBITHE,

MIPOTUBOIIONIOKHOE JAHHOMY, MCIIOJIb30BaTh AUAarpaMMbl Jilsiepa, KOOPAMHATHYIO MPAMYIO JJIS PEeLIeHHs 3a/1ad,
MOJIb30BAThCS (POPMYJIIOHN CIOKEHUS BEPOSATHOCTEH AJIsl BEPOSITHOCTEH IBYX M TPeX CIIy4alHbIX COOBITHH;

OIEepHUPOBATh MOHATHAMU: YCIOBHAsI BEPOSITHOCTh, YMHOXKEHHE BEPOATHOCTEH, HE3aBUCHMBIE COOBITHS,
JIEpEBO CIyYAHOTO SKCTIEPUMEHTA, HAXOJUTh BEPOSITHOCTH COOBITHII C TIOMONIBIO TIPaBUIIa YMHOXKCHUS, IepeBa
CJIy4alHOTO OIIbITa, MCHOJB30BaTh (OPMYIy IOJIHOW BeposSTHOCTH, Gopmyny baiieca mpu pemenuu 3amad,
OTIPEJIEISATh HE3aBUCHMOCTh COOBITHH 1O popMyJie U TI0 OpPTraHU3alUH CITy4aiHOTO SKCIIEPUMEHTA;

NPUMEHATh HW3yYCHHblE KOMOMHATOpHBIE (OPMyJBI Uil MEPEUHCIICHUs] 3JIEMEHTOB MHOXECTB,
3JIEMEHTAPHBIX COOBITUH CITy4altHOTO ONbITA, PELICHU 3aa4 110 TEOPUH BEPOSITHOCTEI];

CBOOOJTHO ONEPHPOBATH MOHSATHSIMHU: OWHAPHBIN CIydaiHbId ONBIT (MCIBITAHKE), YCIEX W Heyjaua,
HE3aBUCHMBIEC HCIBITAHUS, CEPHUsI MCIBITAHWH, HAXOAMTH BEPOSTHOCTU COOBITHHA: B CEPHM HWCHBITAHUI 10
TIEpPBOTO ycliexa, B CepUU UCTBITaHui bepHysuin, B OmbITe, CBI3aHHOM CO CIYYalHBIM BBIOOPOM U3 KOHEYHOU
COBOKYITHOCTH;

CBOOOJHO ONEPUPOBATH MOHATHAMM: ClIydaiiHasi BEJIMYMHA, paclpeesieHe BepOATHOCTEH, TuarpaMmma
pacnpefeeHus, OnHapHas cilydaiiHas BEJIMUKMHA, FEOMETPUUIECKOE, OMHOMUAJIBHOE PACIIpeielIEHHE.

ONEpUpPOBaTh TOHATHSAMH: COBMECTHOE pACIIPENEIEHNE ABYX CIy4YaillHBIX BEJIWYHMH, HCIOJIb30BaTh
TabNIHIly COBMECTHOTO DPACHpENENICHUsI BYX CIy4YailHBIX BEIWYWH Ui BBIJCIEHUS paclpeneleHns KaxIoH
BEJINYMHBI, OIPEIETICHUS HE3aBUCUMOCTH CIIYYaHBIX BEJINYUH;

CBOOOJHO  ONEpUpOBaTh  MOHATHEM  MAaTEMaTHYECKOrO  OXHMIAHWSA  CIyYalHOW  BEJIMYHMHBI
(pacmipenenenus), TMPUMEHATh CBOWCTBA MAaTEMAaTHYECKOIO OXKHIAHWS TPH pEIIeHWH 3a7ad, BBIYUCIATH
MaTeMaTHYECKOe OXKUJaHne OMHOMHAJIBLHOTO U T€OMETPUUECKOro pacipeaescHuil;



CBOOOZHO OIEPUPOBATh MOHATHSAMH: AWCIEPCHS, CTAaHAAPTHOE OTKIIOHEHHWE CIyYaiHON BEIMYUHBI,
MPUMEHSTh CBOMCTBA AMCIEPCHH CIy4YallHOH BENWYHMHBI (paclpeielieHrs) NpH pPElIeHUH 3a/1a4, BBIYUCISATDH
JHCIIEPCUIO B CTAaHAAPTHOE OTKIOHEHHE T€OMETPHUIECKOTO M OMHOMHAIILHOTO pacipeeleHNN;

BBIUMCIISITh BBIOOPOYHBIC XAPAKTEPUCTHKH IO JAaHHOW BBHIOOPKE W OIEHHBATH XapaKTEPUCTHKHU
TeHepaJbHON COBOKYIMHOCTH JaHHBIX MO BEIOOPOYHBIM XapakTepucTukaM. OIeHUBATh BEPOSTHOCTH COOBITHI 1
MIPOBEPSATH MPOCTEHINNE CTATUCTHYECKHE TUIIOTE3bI, TOJIBb3YSCh U3yUYeHHBIMHU PACIPEIEICHUSIMH.

COJEPKAHUE YYEBHOI'O IPEIMETA

Yuciaa 1 BbIYMCTCHUS

Pammonaneuple  uymcna. OOBIKHOBEHHBIE U JECATHYHBIE JpoOM, MPOLEHTH, OECKOHEYHBIE
nepuoguueckue apoou. [Ipumenenue apoOell W MPOLEHTOB AJS PELICHUS] MPUKIaIHBIX 3a1ad M3 Pa3IMuHbIX
OTpacJieil 3HaHUK U peaIbHON KU3HHU.

[HeiicTBuTenbHbIe yucna. PalnuoHanbHBIe W WppalMOHANbHBIE yHcia. Apu(MeTHYecKHe omepamnuu C
JNeUCTBUTEIbHBIMU YucIaMi. Moaysb AEHCTBUTENBHOIO YUCia U ero coiictBa. IlpubmmkéHuble BBIYMCICHUS,
MIpaBUJIa OKPYTJIEHNS, IPUKHUIKA U OLIEHKA Pe3yJIbTaTa BIYMCICHUM.

Crenenb ¢ neibiM mokasatesieM. bunom Heiorona. Mcmonb3oBanue mnomaxoxasimieii (OpMbI 3amUcH
JNEHCTBUTENBHBIX YHCEN Ul PEIICHUS MPAaKTUYIECKUX 3a1a4 U MPENCTaBICHNS JAHHBIX.

ApudmeTrnueckuii KOpeHb HATYPAIBHOW CTETIEHH U €T0 CBOMCTRA.

CreneHs ¢ palioHAIBHBIM [TOKA3aTeNIeM U €€ CBOMCTBA, CTEIIEHB C JEICTBUTEIBHBIM IT0KA3aTEIEM.

Jlorapudm umcna. CporicTa jorapudma. JlecATHUHBIC U HATYpaIbHbBIC JIOTAPU(PMEIL.

CuHyc, KOCHHYC, TaHT€HC, KOTAaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC W apKTaHI€HC
YHCIIOBOTO apryMeHTa.

3HaKOMCTBO ¢ podeccreit IKOHOMHUCTA.

YpaBHeHHs 1 HepaBeHCTBA

ToxzmecTBa M TOXAECTBEHHBIE MpPeoOpa3oBaHMA. YPaBHEHHE, KOPEHb YpaBHEHUS. PaBHOCHIIbHbBIE
ypaBHEHUS U ypaBHEHUs-ciaeAcTBUA. HepaBeHCTBO, pellieHre HepaBeHCTRA.

OCHOBHBIE METO/IbI PELICHUS LIETBIX U APOOHO-PAIMOHATIBHBIX YPAaBHEHUI U HEPaBEHCTB. MHOTOWIECHBI
OT OJHOM NepeMEeHHOM. JleneHre MHOrodjieHa Ha MHOTOYIEH C ocTtaTkoMm. Teopema be3sy. MHorouseHsl c
uesbiMy Kodgdunuentamu. Teopema Buera.

IIpeoOpa3oBaHMs YHCIOBBIX BRIPAKEHUH, COIEPKALIUX CTEIEHU U KOPHHU.

Wpparmonanbhbie ypaBHeHUs. OCHOBHBIE METO/IBI PEUICHHUS HPPAIIMOHAIBHBIX YPAaBHEHHI.

IloxazaTenbHble ypaBHEHUS. OCHOBHBIE METO/BI PEIICHUS OKA3aTEIbHBIX YPaBHEHUM.

[MpeobpazoBanue BEIpaXECHUH, COEPKAIIHUX JIOTAPUPMEL.

Jlorapudmuyeckue ypaBHeHHs1. OCHOBHBIE METO/IBI PELICHUS JIOTapU(PMUUECKUX YPAaBHEHUH.

OcHoBHBIE TpUroHOMETpUueckue Qopmyinsl. IlpeoOpazoBaHue TPUTOHOMETPHUECKUX BBIPAKEHHH.
PeweHne TpUroHOMETpUYECKUX YPABHEHUI.

Pemenne cucreM NMHEHHBIX ypaBHEHMH. MaTpuna cucTeMbl JTUHEWHBIX ypaBHeHWH. OnpenenuTens
MaTpulbl 2X2, €ro TeoOMEeTPUYECKHl CMBICI M CBOWCTBA, BBIUMCIEHHWE €ro 3HAYEHHUs, IpHUMEHEHHE
OTIpEICTIUTENS JUIA PEIIeHUs] CHUCTeMBbl JIMHEWHBIX ypaBHEHWH. PerleHne MpHUKIagHBIX 337ad C TOMOLIBIO
CUCTEMBI JIMHEMHBIX ypaBHEHUI. VcciieioBaHne TOCTPOSHHON MOJENH C IIOMOIIBI0 MaTPUI] M ONPEAETUTENCH.

ITocTpoeHne maTeMaTH4YECKUX MOJENIEH PEANIbHOM CUTyallud C IIOMOULIbIO YPAaBHEHWM M HEPaBEHCTB.
[Ipumenenne ypaBHEHUH M HEPaBEHCTB K PELICHUIO MaTEeMAaTHUECKUX 3a7ad M 3a7ad U3 PasIMuHBIX obJacTeit
HAayKH U peaibHOM KU3HU.

DyHKIUH U TPaPuKH

OynKmst, cnocoOs! 3aganus GyHKUnMU. Bzaumuo obparneie pynkunu. Komnosunus Qynkouii. ['padux
GyHKIMYU. DIeMeHTapHbIe peoOpa3oBaHus TpahUKOB QYHKITHIA.

Obnacte ompeneneHus W MHOXECTBO 3HaueHuid ¢yHkuumu. Hymn Qynxoum.  IlpomexyTku
3HaKoOMocTosiHCTBA. U&THbIe M HeuéTHble QyHKuuu. llepmognyeckne QyHKnuu. IIpoMexyTkKm MOHOTOHHOCTH
¢ysKuE. MakCUMyMbl W MHUHUMYMBl (pyHKnnu. HawmOonpimee w HamMeHbllee 3HAa4YeHUS (YHKIUH Ha
MIPOMEXKYTKE.



JluneiiHas, kBajpaTHUHas U IpOOHO-ITWHEIHAS (QYHKIHH. DIeMEHTapHOE UCCIET0BaHUE U ITOCTPOCHUE
UX TpaguKOB.

CreneHHas QyHKIUS C HaTypaJbHBIM M LENbIM Toka3ateneM. E€ cBoiictBa u rpaduk. CBoiicTBa H
rpaduk KOpHS n-0if cTeneHu Kak GyHKIUHA 00paTHO CTENEeHH ¢ HATYpaJbHBIM MOKa3aTeeM.

[TokazarenbHas u norapupmuueckas QyHKIHMH, UX CBOWcTBa U Tpaduku. Mcmons3oBanue rpadukoB
(YHKIMI U1 peteHns] ypaBHEHUH.

Tpuronomerpudeckas OKpPYKHOCTb, OIPEJEICHNE TPUTOHOMETPUIECKUX (PYHKIHHA HYHCIOBOTO
apryMeHTa.

OyHKIMOHAFHBIE 3aBUCHMOCTH B pealbHBIX TMpoleccax M ABIeHUsAX. [padukum peampHBIX
3aBUCUMOCTEM.

Hayana maTeMaTH4eCKOIro aHaIM3a

ITocrenoBaTenbHOCTH, CIIOCOOBI 33aHUS TOCIEN0BAaTEIHLHOCTEH. MeTon MaTeMaTH4eCKOH HHIYKIIHH.
MOHOTOHHBIE U OTPaHUYEHHBIE NTOCIEA0BATENBHOCTU. MIcTOpHS BOZHUKHOBEHHSI MaTEMaTHUECKOTO aHaIN3a Kak
aHaym3a OECKOHEYHO MAaJIbIX.

Apudmernueckass H TeoMeTpHUECKas TNporpeccud. beckoHedyHO yObIBamomas TIeoMeTpUYecKast
nporpeccusi. CyMMa OECKOHEYHO yOBIBarOIIEH T€OMETPUIECKON porpeccuu. JIMHeHHBIM U SKCITOHCHIIMATBHBIH
poct. Yucno e. @opmyna CIOKHBIX HPOLUEHTOB. VCronb30BaHUE MPOTrPECCUM ISl PELICHHS PEANIbHBIX 3a1a4
MIPUKJIATHOTO XapaKkTepa.

HempepriBable QyHKIIMN U WX cBoicTBa. Touku paspeiBa. AcuMmnToTel TpadukoB (yHKIMi. CBOHCTBA
(GyHKIMI HEMpepbIBHBIX Ha OTpe3Ke. MEeToA HMHTEpBAJIOB JJIsl pellleHHs HepaBeHCTB. [IprMeHeHue CBOHCTB
HEMPEPBIBHBIX (OYHKIIMH JUI PELICHUS 3a/1a4.

Ilepast m BrOpas mpousBoAHble ¢GyHKIHHA. OmnpeneneHue, TeOMETPHUYECKUH W (PU3NIECKUNA CMBICT
MPOU3BOAHOMN. Y paBHCHHE KacaTeIbHOM K rpa)uKy (QYHKIIUU.

[IpousBoanpie dnemeHTapHbiX GyHKIWH. [IpowsBogHas CcymMMBbl, TNPOHW3BENEHUS, YacCTHOTO U
KOMITO3UINH (HYHKITHH.

MHo:kecTBa U JOTHKA

MHoOXeCTBO, ONepaly HaJl MHOXKECTBAMHU U UX CBoiicTBa. Juarpammel Ditnepa—Benna. Ilpumenenue
TEOPETUKO-MHOKECTBEHHOI'0 ammapaTa JiyIsl ONMCaHMsl peasibHbIX MPOIIECCOB U SIBICHUHN, IPU PELISHUH 3a]a4 U3
JIPYTHUX YYeOHBIX PEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO MaTEMAaTHYECKOTO OOBEKTa, CIIEACTBUE, JIOKa3aTeNbCTBO,
pPaBHOCUJIbHBIE YPaBHEHHUS.

Yucaa 1 BBIYMCTCHUS

HarypanbHhbie 1 1ienblie uncia. [IpuMeHeHe Npru3HakoB ICIMMOCTH LEJIbIX YMCe)l, HAauOOIbIINI 00IIni
nemutensd (nanee — HOJl) m nanmensiiee obmee kpatHoe (namee — HOK), ocTatkoB 1mo Mofymto, anropurMa
EBknuna i penieHus 3aa4 B UEIbIX YUCTIaX.

Kommekcubie uncina. Anrebpanyeckas U TPUTOHOMETpUUECKash (OPMBI 3aIICH KOMIUIEKCHOT'O YMCIIA.
ApudmeTnuecKkue omepanud ¢ KOMIUIEKCHBIMA 4YHclaMu. M300pakeHne KOMIUIEKCHBIX YHCENl Ha
KoopauHaTHOM Twiockoctu. dopmyna Myaspa. KopHu n-oii cTenenn u3 xoMIiekcHoro uucia. Ilpuvenenue
KOMILJIEKCHBIX YHCEI U PeICHUs] QU3MYECKUX W TeOMETPUIECKUX 3a71ad.

3HaKoOMCTBO ¢ ipodeccueii Torucra.

YpaBHeHNs ¥ HEPaBEHCTBA

Cucrema M COBOKYNHOCTh YPaBHEHUH M HEpaBEHCTB. PaBHOCWIIBHBIE CHCTEMBI U CHCTEMBI-CIIEACTBHUS.
PaBHOCHIIbHBIE HEPABEHCTRBA.

OT60op KOpHEH TPUTOHOMETPHUYECKUX YpPaBHEHHH C IOMOIIBI0 TPUTOHOMETPHUYECKOW OKPYKHOCTH.
Pemenne TpUroHOMETpUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHHS TOKA3aTENbHBIX U JIOTAPU(PMIUUECKIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHUSI UPPAIIMOHATILHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHHs] CUCTEM U COBOKYINHOCTEH palHdOHANbHBIX, HpPpPalUOHANIBHBIX,
MTOKAa3aTeNbHBIX U JIOTapU(PMUIECKUX ypaBHEHHH.

YpaBHEHUs1, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu.



IIpuMmeHeHnEe ypaBHEHH, CHCTEM W HEPAaBEHCTB K PEHICHHIO MATEMaTHYECKHUX 3alad W 3a1ad W3
Pa3NUYHbIX 00JacTell HAYKH U pealbHOM KU3HH, HHTEPIIPETalHs HOTYIEeHHBIX PE3yIbTaTOB.

DOyHKUMH U TPaPUKH

I'paduk xommosunmm pyskIwmil. ['eomerpudeckne 00pas3bl ypaBHEHUI U HEPABEHCTB HA KOOPAWHATHON
MJIOCKOCTH.

Tpuronomerpudeckne (HyHKIHH, UX CBOMCTBA U TPaUKH.

I'padmueckne mMeTonmpl pelIeHUs] ypaBHEHUH M HepaBeHCTB. I'padudeckue MeTonpl pemieHus 3aaad
rapaMeTpaMH.

Hcnonp3oBanue rpaguxkoB (YHKUMH [UIsI HUCCIEAOBAHMSA IPOLIECCOB M 3aBUCUMOCTEH, KOTOpHIE
BO3HHKAIOT MPH PEIICHUH 33/1a4 U3 APYTHX YUSOHBIX PEIMETOB U PealbHOM KHU3HH.

Havana MaTeMaTH4eCKOro aHaau3a

[IpumeneHre TPON3BOAHOM K HCCIeTOBaHIIO (DYHKIIMIA HA MOHOTOHHOCTB M 9KCTpeMyMbl. Haxoxnenne
HanOOJIBIIEr0 ¥ HAMMEHBILETO 3HAYEHUH HENPEePHIBHON (DYHKLIMU HA OTpPE3Ke.

IIpumeHeHre TPOM3BOAHOM IS HAXOXKIACHWS HAWIYYIIEro PEIIeHWs B NPUKIAAHBIX 3aJadax, st
oTpeeNieHHsI CKOPOCTH U YCKOPEHHS IpoLecca, 3aJaHHOTO (popMyIIoi uiy rpaduKoM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO NepBooOpa3HbIX. [lepBooOpa3Hble 3JI€MEHTApPHBIX (YHKIHH.
[IpaBuna HaxOXAECHUS IEPBOOOPA3HBIX.

Wuterpan. 'eoMerpuueckuii ¢MBICH WHTErpaia. BrrauciaeHue onpeaeaéHHOro UHTerpaia mno Gopmysie
Hrrotona-Jleitbuuna.

[TpumeneHue WHTETpaNa AJsl HAXOXKACHUS IIIOMIAJeH TNIOCKUX GUryp u 00bEMOB TeOMETPUIECKUX Tell.

[Mpumepsl peuieHnit TuddepeHINANTEHBIX ypaBHeHUH. MarteMaTHyeckoe MOJEIUPOBAaHHE PeabHBIX
MIPOIIECCOB C TIOMOINBI0 (P PepeHITNATEHBIX YPaBHEHNN.

IIpsiMble ¥ NJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE TIOHATHS CTepeoMeTpuH. Touka, mpsMas, IUIOCKOCTh, MPOCTpaHCTBO. IloHsTHE 00
AKCHOMAaTHYECKOM IIOCTPOEHUH CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U CIIEACTBHA U3 HUX.

B3anmHoe pacrnonoxkeHue TPSMBIX B INIPOCTPAHCTBE: IepeceKaroliyecs, MapajulesbHble U
CKpeluBaronyecs npsmMsle. IIpu3Haku ckpeluBaronmxcs NpsAMbIX. [lapamienbHOCTh MPSIMBIX U IIIIOCKOCTEN B
MIPOCTPAHCTBE: MapajUleSbHbIE NMPSAMBIE B IPOCTPAHCTBE, MApAUIEIBHOCTh TPEX MPSIMBIX, MapaJIelbHOCTD
npsaMoil u 1wiockoct. [lapannensHoe M LEHTpajbHOE MPOEKTHpOBaHUE, n3o0paxkeHune ¢uryp. OCHOBHBIC
CBOWCTBa NapajuIeJbHOrO0 NpoeKTupoBaHus. M3oOpaxenue ¢uryp B mnapamieNbHOW NPOSKIUH. YTIBL C
COHAIIPaBJIEHHBIMU CTOPOHaMH, YTOJl MEXAYy MNpsAMBIMA B TpocTpaHcTBe. llapamnenbHOCTh IIOCKOCTEH:
napajieNbHble MIIOCKOCTH, CBOMCTBA MapauIeNbHbIX IockocTell. [IpocTelimue npocTpaHCTBEHHbIE (PUTYPHI HA
IJIOCKOCTH: TE€TPa’ip, NapajuIeIeIuIe], IOCTPOEHUE CEUECHU.

IlepnieHAMKYIAPHOCTh NMPSAMON M IJIOCKOCTH: NEPHEHIUKYISPHBIE MPSMbIE B IMPOCTPAHCTBE, MPSIMBIE
napajuleIbHble W MEPNEHIAVKYISPHbIE K IJIOCKOCTH, MPU3HAK MEPNEHIUKYJIIPHOCTH MPSIMOH M IUIOCKOCTH,
TeopeMa O TPSIMOHN NEePHEeHAMKYISIPHON muiockocTu. OpToroHaspHOE MpoeKTHpoBaHME. lleprneHauKkymnsp u
HAKJIOHHBIE: PACCTOSHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSHUE OT MPSIMOI 10 MIIOCKOCTH, MPOEKIHsI (PUryphl Ha
IJI0CKOCTh. [lepneHauKyIapHOCTh TIOCKOCTEH: MPU3HAK MEePIeHINKYIIPHOCTH ABYX IockocTeil. Teopema o
TpEX NEPIEHAUKYIISIPAX.

VYIibl B OpOCTPaHCTBE: YrOJI MEXAY HpAMON W IUIOCKOCTBIO, JBYI'PaHHBIM YTOJI, JIMHEHHBIA Yroil
JIBYTpaHHOTO yria. TpéxrpaHHblil U MHOrorpaHusie yribl. CBOMCTBa NMIOCKHMX YTJIIOB MHOTOTPAHHOTO YTJIa.
CBolCTBa IUIOCKMX M JIBYTPaHHBIX YIJIOB TPEXTPAHHOTO yria. TeopeMbl KOCHHYCOB M CHHYCOB JJd
TPEXTPAHHOIO YIJIA.

MHoOrorpaHHuKH

Bunel MHOrorpaHHMKOB, pa3BEpTKa MHoOrorpaHHuka. llpm3ma: n-yrombHas npusma, OpsaMas u
HaKJIOHHas TpHU3MBI, OOKOBas W TIONHAs TMOBEPXHOCTh Npu3Mbl. llapamnenenunen, mMpsIMOYTOIbHBIA
napajieienunen u ero cpoiictBa. Kparyailiine myT Ha HOBEPXHOCTHM MHOTrOrpaHHuka. Teopema Jiinepa.
[IpoctpanctBennas Tteopema lludaropa. Ilupammpa: n-yrompHas nupammia, [OpaBUIbHAsA W yceduEHHas
nupamunel. CBolictBa p€Oep M OOKOBBIX TIpaHeil TMpaBWILHOW NUpamMuibl. [IpaBHIbHBIE MHOTOTPaHHHKH:



MpaBWJIbHAS NPU3Ma U NPaBUIbHAS NMMPAMUJA, IPABWIBHASA TPEYTOJIbHAS MUPAaMUAA U MIPABHIIBHBIA TETPadIp,
ky0. [IpencraBienne o NpaBUIBHBIX MHOTOTPaHHUKAX: OKTadIp, TOAEKAdIP U UKOCASIP.

Brruncnienne 3J1eMEeHTOB MHOTOTPAaHHHUKOB: pEOpa, auaroHany, yrisl. [Inomaas O0KOBOH MOBEPXHOCTH
Y TIOJTHOW ITOBEPXHOCTH NPSMOW TMPHU3MBI, IUIOMIAAh OCHOBAaHWU, TeopeMa O OOKOBOW IMOBEPXHOCTH MPSIMOU
npusMbl. [lnomanbs GOKOBOH TOBEPXHOCTH M TOBEPXHOCTU NPABWIIBHOW MHpaMUIbl, TeOpeMa O IUIOMIaIH
yCeYEHHON MUpaMUIblL.

CummeTpust B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUH IPABHIIBHBIX MHOTOTPaHHUKOB. CHMMETpHs B
MPaBWJIBHOM MHOTOTpaHHMKE: CUMMETpPHs Mapajjiesenunesa, CUMMETPUs NMPaBWIBHBIX IMPHU3M, CUMMETPUA
MIPABHIIBHOW MUPAMHUIBL.

BekTOoph! M KOOPAMHATHI B IPOCTPAHCTBE

IlonsaTHA: BEKTOp B MPOCTPAHCTBE, HYIEBOW BEKTOp, UIMHA HEHYJIEBOIO BEKTOpPAa, BEKTOPHI
KOJUIMHEApHBIE, COHAINPABICHHBIE W IPOTHUBOIOJIIOKHO HAIpaBICHHBIE BEKTOPHL. PaBEHCTBO BEKTOPOB.
JleificTBHA ¢ BEKTOpaMU: CI0KEHHE U BBIUUTaHHE BEKTOPOB, CYMMa HECKOJIBKHUX BEKTOPOB, YMHOKEHHE BEKTOpA
Ha ymcao. CBOMCTBa CIOXKEHUS BEKTOpoB. CBOWCTBA YMHOXKEHHS BEKTOpa Ha 4ucio. IloHsTre KoMIIaHapHbIE
BekTOpbl. [Ipu3Hak koMmIulaHapHOCTH TpEX BeKTOpoB. llpaBuio mapamnenenunena. Teopema o pa3ioXeHUH
BEKTOpa MO TpEM HEKOMIUIaHApHBIM BeKTopaM. llpsMoyroibpHas cucTeMa KOOpPAMHAT B IIPOCTPAHCTBE.
Koopaunnatel BekTopa. CBs3b MEXTy KOOpJUHATAMU BEKTOPA U KOOPIUHATAMH TOUYEK. YTOJ MEXKIYy BEKTOPaMH.
CkansipHoe Ipou3BeIeHNE BEKTOPOB.

3HaKOMCTBO ¢ TIpodeccueit MHKeHepa.

Tesa BpanieHus

[MoHsATHS: UMAMHAPUYECKAsh MOBEPXHOCTh, KOHWUYECKAsh MOBEPXHOCThb, cdepuyeckas MOBEPXHOCTS,
oOpa3yromue noBepxHoctedl. Tena BpamieHus: TWIMHIP, KOHYC, YCEUEHHBIH KOHYC, cdepa, map. BzanmHoe
pacmionoxkeHue cdepbl W IUIOCKOCTH, KacaTelbHasl MJIOCKOCTh K cdepe. M3o0paxkeHHWe Ten BpalleHUs Ha
rtockocTH. Pa3Béprka nummnuapa u konyca. Cummerpus cdepsl u mapa.

O0béM. OcHOBHBIE CBOHCTBa 00BEMOB Tell. Teopema 00 00bEME MPSMOYTOIBHOTO TapaJuIeNen e a u
cieactBus u3 He€. OOBEM IpsAMON M HAKIOHHOW MPU3MBI, IHIMHApPA, THUpaMuibl U KoHyca. O0bEM mapa u
[IapOBOTO CETMEHTA.

KomOuHanmu Ten BpalleHHsi 1 MHOTOTPaHHUKOB. [Ipu3ma, BliMcaHHas B UWJIMHADP, ONMMCAaHHAs OKOJIO
wwimHapa. llepecedenne cdepbl n mapa ¢ miockocTbio. Kacanme mapa u cdepsl miockocteio. [lonsrue
MHOT'OI'PaHHUKA, OIIMCAHHOTO OKOJIO cepsl, chepbl, BIMCAHHON B MHOIOTPAaHHUK HJIH TEJIO BPAILICHHS.

[Tnomane MOBEPXHOCTH LMJIMHIPA, KOHYCA, IUIoMaas chepbl U e€ yacteir. [lomoOue B mpocTpaHCTBE.
Otnowmenne 00BEMOB, MIIOMIAJEH MOBepXHOCTEH momoOHBIX ¢uryp. IIpeobpasoBanue momoOusi, TOMOTETHSL.
Pemenwne 3ana4 Ha MIIOCKOCTH € UCTIOIB30BaHUEM CTEPEOMETPHUECKHUX METOJIOB.

IlocTpoeHne ce4eHU MHOTOTPAHHUKOB W TN BpPALICHUS: CEUYEHUS LWIMHIApA (TMapajulebHO |
NEPIEHINKYISIPHO OCH), CEYEHHS KOHyca (HapajulelbHble OCHOBAHUIO M TNPOXOASIINE dYepe3 BEpIINHY),
CEYeHHs II1apa, METOJbI MOCTPOEHHUSI CEUEHHUIl: METOJ CJIE0B, METOJ BHYTPEHHErO MPOEKTHUPOBAHUS, METO]
IepeHoca CeKyIlen IIOCKOCTH.

BekTOphl H KOOPAMHATHI B IPOCTPAHCTBE

BexTopsl B mpoctpancTBe. Onepanun HaJ BeKTopamMu. BekTopHOe yMHOKeHHE BeKTOpoB. CBOHCTBa
BEKTOPHOTO yMHOXeHHs. [IpsMmoyrompHas cucTteMa KOOpAMHAT B MpocTpaHcTBe. KoopauHatel BeKTOpA.
Paznoxenue Bekropa mno 6azucy. KoopIuHaTHO-BEKTOPHBINM METO/I IIPH PEIICHUN T€OMETPUIECKUX 3a/1a4.

JIBHKEeHHMSA B POCTPAHCTBE

JBwkenus npoctpancTBa. OtobpakeHus. J|BrkeHus 1 paBeHCTBO Guryp. OOIIre CBOWCTBA JBIKEHHH.
Buner nBrxeHmit: mapayuiensHBIA TEPEHOC, IEHTPAIbHAS CHMMETPHS, 3epKalbHasg CHMMETPHSA, TOBOPOT BOKPYT
npsamoi. [IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.

3nakoMcTBO ¢ ipodeccueit I T-umxenepa.

I'pad, cBsazubiii rpad), mytu B rpade: umkibl u uend. CreneHps (BaleHTHOCTH) BepiiuHBL. ['padsl Ha
IIJIOCKOCTH. JlepeBbsl.



CrryqaifHpIe SKCIEPUMEHTHI (OMBITH) M CIIydailHbIe COOBITHS. OJIEMEHTapHBIC COOBITHS (MCXOIBI).
BeposiTHOCTh  CTy4aifHOTO COOBITHS. BIM30CTh YacTOTBI W BEPOSTHOCTH cOObITHI. Ciyd4allHBIC OIBITHI C
PaBHOBO3MOXKHBIMU 3JIeMEHTapHBIMH cOOBITHSIMU. [Ipodeccus «Byxranrepy.

Ormeparuu Haj, COOBITHSAMH: TIepecedcHre, O0beIMHCHNE, MPOTHBOIIOIOXKHBIC COOBITHS. JlHmarpamMmel
Oiinepa. dopMyiia CIOKEHUS BEPOSITHOCTEM.

VYcnoBHas BEPOATHOCTh. YMHOXKEHHE BEpOSITHOCTEW. JlepeBo ciiydailHOro skcrepumeHTta. dopmyna
nostHOM BepoaTtHocTtr. Dopmyna baiieca. HezaBucnumeie coOBITHS.

BunapHblii ciay4allHBI OmBIT (WCIBITAHKME), ycnex W Heynaua. HesaBucumble ucnbiTaHus. Cepust
HE3aBHCHMBIX HCTIBITAaHUN 10 mepBoro ycmexa. [lepecranoBku u pakropuan. Yncno coderanuii. TpeyronpHUK
[Mackans. ®opmyna 6uHoma HetoToHa.

Cepus He3aBUCHMBIX UcTbITaHM bepHysum. Ciy4aiiHbIii BEIOOP U3 KOHEYHOH COBOKYITHOCTH.

Crnyuaitnast BenmumHa. Pacmpenenenue BeposiTHOcTed. Jnarpamma pacmpenenenusi. Omeparum Haf
ClIy4alHBIMM BeNW4YMHaMu. buHapHas cnywailHas BenuuuHa. [Ipumepsl pacnpeneneHuii, B TOM 4YHCIE
reoOMeTpUIECKOe 1 ONHOMHAIBHOE.

CoBMecTHOE pacnpe/esIeHUe IByX CIy4ailHbIX BeIW4YnH. HezaBucumele cirydaiiHble BEIUUNHBI.

Martematrudyeckoe OXHOaHWE CIy4dailHOM BeiauuuHbl (pacmpeneneHus). llpumepsl MpuUMeHEHUs
MaTeMaTHYECKOTO OXXHUAaHWs (CTpaxoBaHHWE, JoTepes). MareMmaTudeckoe OXHIaHWe OWHAPHOHN CirydaiiHOW
BEITMYMHBL. MareMaTudyeckoe OXHJIaHHE CyMMBl CIy4yallHBIX BEJIUYMH. MareMaTHuecKoe OXKHUIaHue
T€OMETPHYECKOTO U OMHOMHAIIFHOTO PacIIpeIeTICHHA.

Jlucniepcus v cTaHAapTHOE OTKJIOHEHUE CIy4YaliHON BeIMYMHBI (pactupeaencHus). Jucnepcus OuHapHOH
CIy4ailHOM BeIMYMHBL. MaTeMaTH4ecKoe O)KMJaHHE IPOU3BEACHUS M AMCIEPCHS CYMMbI HE3aBHCHMBIX
CIIy4allHBIX BenwduH. /lucrepcus u craHAapTHOE OTKIIOHEHHWE OMHOMHAIBHOTO pactpeneienus. Jucnepcus n
CTaHJIapTHOE OTKIOHEHHE F€OMETPUIECKOI0 PacIpe/IeNeHusI.

HepaBenctBo YeOwpméBa. Teopema YeOwpmmeéBa. Teopema beprnymmm. 3akoH OONBIIUX YHCEIL.
Brei6opounsiit Meron uccnenoBaHuii. BeiOopouHbie xapakTepucTHKU. OleHHBaHUE BEPOSTHOCTH COOBITHS IO
BBIOOPOYHBIM JTaHHBIM. [IpoBepka MpoCcTeNIInX rUMOTe3 C MOMOIIBI0 H3YYEHHBIX paclpeieIeHH.

HempepriBable cirydaiinbie BenuauHbL. [IpuMepsl. OYHKIHS TIOTHOCTH BEPOATHOCTH PACIIPEICICHUS.
PaBHOMepHOE pacmpesnenieHHe W €ro CBOMCTBA. 3ajayd, MPHUBOJAIINE K IOKa3aTeNIbHOMY pacIpeleseHUIO.
3amaun, MPUBOJAIIKNE K HOPMAIBHOMY pacipeeneHnto. OyHKINS TUIOTHOCTH BEPOSATHOCTH IMOKA3aTEILHOTO
pacnpeneneHusi, QyHKIMS TUIOTHOCTH BEPOSTHOCTH HOPMAJBHOTO pacrpeneneHus. DyHKIUS TUIOTHOCTH |
CBOMCTBAa HOPMAJILHOTO paclpeaeeHHs.

[locnenoBaTebHOCTh OJMHOYHBIX HE3aBUCHMBIX COOBITHH. 3aJadu, NMPUBOMASIIUE K PACIpPEelICHUI0
Ilyaccona.

KoBapnauuss nayx ciyvaiiHbix BenuuuH. Kosddumment nunueinoit xoppensiun. CoBMecTHbIE
HaOIIO/IeHNs IBYX Benmn4uH. Beioopounsiit koaddumument koppensmuu. [Ipodeccus «dxoHomucty. Paznuune
MEXIYy JUHEWHOW CBS3bI0 M MPUYMHHO-CJIEJACTBEHHOW CBs3bl0. JIMHEWHass perpeccusi, METOJ HAUMEHBIINX
KBaJIpaToB.



TemaTH4yeckoe MJIAHUPOBAHHE, B TOM YHCJe € y4eTOM pado4eil MporpaMMbl BOCIIHTAHMA ¢ YKa3aHHEM KOJIMYeCTBA YaCOB,

OTBOJUMEBIX HA 0CBOCHHE KAKI0i TEMBbI

Ne HaunMmenoBanue pasjesia, TeMbl Peammzanus moxyast «llIkoabHblil ypok» Pado4eil mporpaMmebl KonnuyectBo | KoamvectBo
BOCIIMTAHMSA 4acoB 4acoB
10 kaace 11 kaace
Paznean |. [loBropenue YcTaHoBneHHE NapTHEPCKUX B3aUMOOTHOIIEHUH MEXIY yUUTENIEM 19 22
W yYallUMHCS, MaKCHUMallbHas «IepCOHU(HKANUID» 00pa30BaTeILHOTO
1.1 | Tlosropenue kypca MaTemaTHKu 9 Kiacca mpomecca IS KaKIOrO CTApIIEKIACCHUKA. DBKIIOYEHHE B YPOK 5
1.2 | Tlosropente kypca Maremarnku 10 xracca BOCHUTHIBAIONIEH HH(OPMAITH, BOCTUTaTeIbHON Oecensl. Mcnonp3oBaHme 5
pasnu4HbIX GopM peduiekcu. BHenpeHrne MPUHIUIIOB KPUTEPHATBHOTO U
1.3 | O6obmatomee MOBTOPEHHE (OpMUPYIOLIEro OLIEHUBAHMUS. 14 17
O3HaKOMJIEHHE C HOPMAaTHBHO-TIPABOBBIMH TPEOOBAHUSAMH K YPOKY
Paznen |l. SnemeHTsI TCOPHH MHOXKECTB I C YYeTOM BO3PAaCTHBIX W HWHIWBUAYaJIbHBIX OCOOCHHOCTEW ydaruxcs. 16
MaTEMaTH4IECKOU JIOTHKH. [MpuBneuenne yuammxcs K pa3pabOTKe KPHUTEPUEB OLICHUBAHUS,
2.1 | IloBTOpEHHE U PACIIMPEHUE CBEICHUI O OCYIIECTBJICHHE CaMO- M B3aMMOOIICHKH YUeOHOH IeATEIIEHOCTH. 5
MHOKECTBaX, MATEMAaTHYECKOMN JIOTHKE U Paseutne y CTaplIEKIIACCHUKOB HAaBBIKOB COTPYIHHYECTBA,
QyHKIHIX KOMMYHHKAIIMU, COIUATBHON OTBETCTBEHHOCTH, CIIOCOOHOCTH KPUTHYCCKH
2.2 | DnemenTsl Teopun yucen. Meton MBICIIMTG, ONEPATUBHO M KAaueCTBEHHO pPEIIaTh MPOOIEMBI; BOCHMTAHUE 11
MaTeMaTHIeCKOi MHIYKIMH [IEHHOCTHOTO OTHONICHUS K MHpY 4Yepe3 OpraHu3allfio OO0CYXKIEHUH,
Pazgean I11. Uncna u BeipaxkeHust JUCKYCCUM,  aHajlu3a  MOPAJIbHO-3TUYECKUX,  COLMAJIbHO-3HAYMMBIX 23 20
~ SIBICHUH; COOTHECEHHWE PEe3yJbTaTOB COOCTBEHHOH [EATENBHOCTH C
3.1 | AeticteutensHbie yucna NPU3HAHHBIMA ~ O0paszlamMu  KyJbTyphl, (OpMUpOBaHHE LEHHOCTHBIX 11
3.2 | Tipeobpasopatie TPUrOHOMETPHIECKHIX OPHEHTHPOB MHCTPYMEHTAMH yae6Horo mpeamera. CMBICIIOBOE YTEHHE. 19
BBIDAKEHHT KommnexcHblit aHanu3 nHGOpMaIny.
33 [ ———— Opranun3zanus CaMOCTOATENILHOTO  MOWCKAa M OCO3HAHMS 9
CTapUIEKIACCHUKAMHU JIOCTOMHBIX IOJApPaKaHUS TOCTYIKOB, JIMYHOCTEH,
34 MHOTOWIEHBI 3HAYUMBIX ()aKTOB, COOBITHIA, SIBIEHUN. 3HAKOMCTBO Ha 4
ypokax ¢ ouorpadueil yueHbIX 1 HCCIIeAoBaTeNeH, 00IECTBEHHBIX
Paznen IV. Oynkuun JesTened, MNpeACTaBUTENEH WMCKYCCTBa, WCTOpPHEH OTKpbITHH. YUTeHue 28 36
41 | Yncnosbie hyrKimm TEKCTOB BOCTIMTBHIBAIOIIETO XapaKTepa, aHajlu3 3IU30/I0B, aHAIN3 T€pPOEB. 8
Hcnonp3oBanus NpeAMETHBIX 33/1a4 BOCIIUTATEIBHOTO COAEPKAHMSL.
4.2 | TpuroHomeTpHuecKkie QyHKIIHH Hcnonb3oBaHne COBPEMEHHBIX 00Pa30BaTENbHBIX TEXHOJIOTHH, B 12
TOM YHCII€ KOMITBIOTEPHBIX.
4.3 | Crenennas QyHKIUS. MoTuBaiys CTapUIEKIACCHMKOB  HA CaMOYTBEPXKIEHHE IEpes 8
OOIIECTBOM,  COBEPILECHCTBOBAHHUE HAaBBIKOB  CaMOYIpPaBJICHUSA
4.4 | MoxasatensHas QyHKIMS noBeieHneM. Vcnoiap30BaHNE MTPOBBIX TEXHOJIOTMH, POJEBBIX CUTYaLHil. 13
45 | Jlorapudmuteckas dyHKIms BxuiroueHue B ypok TBOPUECKUX 3a/IaHU. 23




Pasznen V. YpaBHeHUS U HEpaBEHCTBA Co3nanme yYeHWYECKHMX Tap «HACTAaBHUK- HACTABIISIEMBII», 24 36
BBITIOJTHCHHE YYAIIUMUCS POJIU «ITOMOIIHUKA YUUTEIISD).
5.1 | Tpuronomerpuieckue ypaBHeHus u Bxiouenwe B ypOK 3alad HCCIENOBATENLCKOrO, MPOEKTHOIO 14
HCPABCHCTBA XapakKTepa, TEXHOJIOTHH ITPOOIEMHOTO O0YYECHHSI.
5.2 | CreneHHble ypaBHEHUS © HEPABECHCTBA 10
5.3 | IlokazaTenbHble YpaBHEHUS ¥ HEPABESHCTBA 8
5.4 | JlorapumMudeckune ypaBHEHUS 1 HEPABEHCTBA 8
5.5 | YpaBuenus u HepaBeHcTBa. CHCTEMEI 20
ypaBHEHUH 1 HepaBeHCTB. O0IIHe METOABI
peleHus.
Paznen VI. DnemeHTHI MaTeMaTHYECKOTO 31 13
aHanmm3a
6.1 | I[IpousBomHas 31
6.2 | UaTerpan 13
Paznen VII . Cratucrtuka u Teopus 13
BEPOSITHOCTH, JIOTHKA U KOMOWHATOpHKA
Paznea VIII . Beenenue B crepeomMeTpuio 6
Pazgen IX. IlapannensHOCTh NPSAMBIX | 15
IJIOCKOCTEN
Paznea X . [lepneHaukynapHOCTb IPSIMBIX U 27
IIJIOCKOCTEN
Paznea X| . MHOTOTpaHHHKH 12
Paznen X1 . BekTopsl B IpoCTpaHCTBE 8
Paznea Xl . MeTon koopauHar B 8
POCTPAHCTBE
Paznen X1V. Hununap, koHyc, map 9
Paznea XV. O6bEMbI TEN 7
KoHTposibHO-H3MepHTeIbHBIE NPOLEAYPHI 3 2
IMoBTOpeHne 30
HToro 204 204




