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IlosicHuTEIbLHAS 3aMUCKA

AKTYyaJIbHOCTh IIporpamMma BHeypouHOH jaestenbHocTH «lloaroroBka k EI'D mo maremaTtuke»
CIOCOOCTBYET MPAKTUYECKOW MOATOTOBKE ydammxcs K cmade EI'D mo mMareMatuke, K YCHEIIHOMY
IIPOXOKJEHUIO UTOTOBOTO KOHTPOJIS 110 3aBEPLICHUH CPEAHETO 00pa30BaHus

HanpaBienue mnporpaMmbl: JaHHas @porpaMMa paspaboraHa B pamkax DenepaibHOTO
rocy/1lapCTBEHHOI0 00pa30BaTEIbHOIO CTaHIaPTa.

Bua mporpammel: nporpamma BHEYpouHOU aesrenbHOCTH «lloaroroBka k EI'D mo marematuke»

SIBJIICTCS MOTU(DPUIIMPOBAHHOKN M COCTABJICHA Ha OCHOBE aBTOPCKOW paboueii mporpammbl AdanacekeBoii H C
«M30paHHBIC BOITPOCHI MATEMATHKI».

Lenr mporpammepl: oOecrieueHHE KavyeCTBEHHOW moarotoBku ydammxcs 10 — 11 kmaccoB k
IIPOXOKACHHUIO TOCYIApCTBEHHOM UTOIOBOM aTTECTAllMU 110 MATEMATHKE 3a KypC CpeHEN LIKOJIbI

3agaum nporpaMmsbI:

e lI3yueHre HOPMATUBHBIX U METOAMYECKUX TOKYMEHTOB IO opraHuzanuu U nposeneHutro EI'D mo
MaTeMaTHKe

¢ O000I111eH1E U TOBTOPEHNE MOTYYEHHbBIX 3HaHUN TI0 OCHOBHBIM pa3jiejlaM MaTeMaTuku 3a Kype 5 — 11
KJIaCCOB

IIporpamma opuenTHpoBaHa Ha oOy4aromuxcs B Bozpacte 16-18 et

Cpoxk peanu3zanmuy NporpaMMbl: IIporpaMMa paccuiTaHa Ha 2 y4eOHBIX roja, 68 yacos.

3aHATHS IPOBOAATCA 1 pa3 B HEAENIIO MO OJHOMY HYacy

dopma BHEYPOUHOU ACSITEIBHOCTH:

®opMbI BHEYPOUHOI 1esITeIbHOCTH: MPAKTUKYMBI, aHAJIN3 YCIOBUHM TEKCTa, CHHTE3 pelleHuil, paboTa
¢ TaONIMIIAMU U CXEMaMH, TapHas TPYIIoBas WHIUBUAyallbHas

Buawbl 3ansaTuii: nexuus, 6ecena, MpakTUKyM, KOHCYJIbTAIUS

IlnannpyemMsble pe3yibTaTbl BHEYPOUHOH AeATEJIbHOCTH

Jluynocmmusle pe3ynbTaThl OCBOCHUS TPOrpaMMbl BHEYPOUHOU AesitenbHOCTH «[loarotoBka k EI'D no
MAaTEMAaTHKE» XapaKTEepU3YyITCS:

c(OpPMUPOBAHHOCTHIO TPAKIAHCKOM MO3ULIUMU 00YyJaroIIerocsi Kak akTHBHOTO U OTBETCTBEHHOIO WJieHa
poccuiickoro oOIIecTBa, MPEACTABICHUEM O MaTeMAaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS Pa3TUUHBIX
CTPYKTYp, SBJCHMH, NpOLEAyp TIpaxJAaHCKOro ooOmecTBa (BBIOOPBI, OMpPOCHI U IIp.), YMEHHEM
B3aUMO/ICHCTBOBATh C COLIMATbHBIMU HHCTUTYTAMH B COOTBETCTBUHU C UX (DYHKIUSIMU U Ha3HAUCHUEM.

cOPMUPOBAHHOCTHIO POCCUICKON TIpa’kJAaHCKOM MIEHTUYHOCTH, YBAKEHUS K MPOILJIOMY U
HaCTOSIEMY POCCHUMCKOM MAaTeMaTHUKH, LEHHOCTHBIM OTHOUIEHHUEM K JIOCTHKEHUSM POCCUHCKHX
MaT€MAaTHUKOB M POCCHUHCKOM MAaTE€MaTW4YECKOM IIKOJIbI, K HMCIOJb30BAHUIO 3THX JOCTWKEHHUU B APYTHX
HayKaX, TEXHOJIOTHSIX, cepax SIKOHOMUKHU.

OCO3HAHHMEM JyXOBHBIX IIEHHOCTEH PpOCCHIICKOr0 HapoAa; c(hHOPMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHHUs, 3THYECKOTO IMOBEJICHUS, CBSI3AHHOIO C IPAKTUUYECKUM IMPUMEHEHHEM JOCTHKEHUW HayKu U
JeSITENbHOCTBIO YUYEHOT0; OCO3HAHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMUMBOTO OYAyILEro.

3CTETUYECKUM OTHOIIEHHEM K MHUpPY, BKIIOUYas S3CTETUKY MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aa4, PEeUICHUH, pacCyKI€HUI; BOCIPUUMYUBOCTHIO K MAaTEMAaTUYECKUM acCIeKTaM Pa3IUYHbIX
BHJIOB UCKYCCTBA.

C(OPMHUPOBAHHOCTBIO YMEHHS NPUMEHITh MaTeMaTHYecKHe 3HaHMs B HMHTEpecax 3/I0pOBOTO H
Oe3omacHoro oOpas3a JKHW3HH, OTBETCTBEHHOTO OTHOUIEHHS K CBOEMY 3J0POBBIO (3J0pOBOE IHTaHHE,
cOaaHCUPOBAHHBIN DPEXUM 3aHATUH M OTAbIXA, peryispHas (uU3Myeckas aKTUBHOCTB); (U3UYECKOTO
COBEPUICHCTBOBAHNUS, IIPU 3aHATHUSAX CIIOPTUBHO-030POBUTEIBHON JESTEIBHOCTBIO.

TOTOBHOCTBIO K TPYHy, OCO3HAaHMEM ILIEHHOCTH TPYIOJIIOOMS; MHTEPECOM K PpasziIHYHbIM cdepam
npoeccCHOHANBHON JIeITETbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPHIJIOKEHUSIMH, YMEHHUEM COBEpILATh
0CO3HaHHBIH BbIOOp OyyIiel npodeccuu U peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIaHbl; TOTOBHOCTHIO
U CIIOCOOHOCTBIO K MaTeMaTH4eCKoMy OOpa30BaHHIO U CaMOOOPa30BAaHHUIO HA MPOTSHXKEHUM BCEH KHU3HH;
TOTOBHOCTBIO K AKTUBHOMY YYaCTHIO B PELIEHUH NTPAKTUYECKUX 3a7ja4 MaTEMaTUUYECKON HalpaBIEHHOCTH.

C(OPMHUPOBAHHOCTBIO HKOJIOTHUECKONW KYJIbTYpPbI, TIOHUMAHUEM BIUSHHUS COLMATBHO-3KOHOMUYECKUX
MPOIIECCOB HAa COCTOSHHE MPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUEM TIJI00aJbHOTO XapakTepa
HKOJIOTUYECKUX MpoOJIeM; OpUEeHTAlel Ha NMPUMEHEHHWEe MaTeMaTU4eCKUX 3HAHUM Ui pelleHus 3a7ay B



obnacTu OKpyXKarIeld cpeapl, TUIAHUPOBAHMS MOCTYIIKOB M OIEHKM WX BO3MOJKHBIX TOCTEACTBUN st
OKpYKaroILlEW Cpeibl.

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHH S, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PA3BUTHS HAYKHU H
OOIIECTBEHHON MPAKTHKH, MOHUMAHUEM MaTEMaTHYECKON HAyKU Kak c(epbl YeIOBEYECKOU JESITebHOCTH,
3TamoB €€ pa3BUTUS W 3HAYMMOCTHU IS PA3BUTHS IMBWIM3AIMH, OBJIAJCHUEM SI3BIKOM MAaTEMAaTUKH H
MaTeMaTHYeCKON KyIbTYpOUW KaK CPEICTBOM IMO3HAHUS MHPA; TOTOBHOCTBHIO OCYIIECTBISTH MPOCKTHYIO U
HCCJICIOBATEIIbCKYIO ACITEIbHOCTh HHIUBUAYAIBHO U B TPYIITIE.

Memanpeomemnple pe3ylibTaThl OCBOCHHS NIPOTPaAMMBbI BHEYPOUHOH NesTebHOCTH «llonroroBka k
EI'D mo mareMaTuke» XapaKTepU3YIOTCS OBJIAJICHUEM YHUBEPCAIBHBIMU HO3HABAMENbHBIMU OelCMBUSIMU,
VHUBEPCANbHBIMU KOMMYHUKAMUBHLIMU OEUCMBUIMU, YHUBEPCATIbHBIMU Pe2YTIIMUSHLIMU OeUCTEUIMU.

1) Vuusepcanvuvie nosnasamenwvhvle Oelicmgus, obecneuugaiom Gopmuposanue 0OA306bIX
KOCHUMUBHBIX NPOYECCO8 00yUarowmuxcs (0ceoenue mMemooos NO3HAHUSL OKPYHCAIOWe20 MUpa, npumeHeHue
JI02UHECKUX, UCCIe008amenbCKUX onepayuil, ymeHuu pabomams ¢ ungopmayueti).

ba3oBrnie torndueckne eiCTBU:

®BEISBIISITh M XapaKTePU30BaTh CYIICCTBCHHBIC TMPU3HAKKM MAaTEMaTHYCCKUX OOBEKTOB, TOHSATHH,
OTHONIICHUIA MEXJy MOHATHAMH; (POPMYITHPOBATH ONPEACICHUS MMOHSATHI; YCTaHABIIMBATH CYIIECTBEHHBIN
MpU3HAK KJIACCU(PUKAIIUN, OCHOBAHUS JIIsl 000OIICHHS M CPABHEHMSI, KPUTEPUN TIPOBOIUMOTO aHAIIN3A;

® BOCITPHHUMATh, (POPMYIIMPOBATH U TPEOOPA30BBIBATE CYXKICHHS: YTBEPIUTEILHBIC U OTPULIATEITBHEIE,
eIMHUYHBIC, YACTHBIC U OOIIHUE; YCIIOBHEIE;

® BEISIBIISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3W M TPOTHBOpEYHs] B (akTax, JaHHBIX,
HaAOJTIOJICHUSAX U YTBEPXKACHUSX; TIpeJyIaraTh KPUTEPHH JUTSI BBISBIICHUS 3aKOHOMEPHOCTEH U IIPOTHBOPEUHNI;

® JICIIaTh BBIBOJIBI C HCITOJI30BAHHEM 3aKOHOB JIOTHKH, JICTYKTHBHBIX U HHAYKTHBHBIX YMO3aKITFOUCHUH,
YMO3aKJIFOUEHUH 110 aHAJIOTUH;

® [IPOBOJINTH CAMOCTOSTEIBHO JIOKAa3aTeIbCTBA MAaTEMATHYSCKUX YTBEPXACHUU (TIpPsIMBIE W OT
MPOTUBHOT0), BBICTPAMBATh APryMEHTALIMIO, MPUBOAUTH TMPUMEPHI U KOHTPIPHUMEPHI; OOOCHOBBIBATH
cOOCTBEHHBIE CYXICHHS 1 BHIBObI;

® BEIOMpATh CIIOCO0 pemIeHus yueOHO# 3a1au (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHHUS], BEIOUPATH
HauboJee MOAXOAAIUHN C YUETOM CAMOCTOSTEIbHO BBIACIEHHBIX KPUTEPHUEB).

bazoBrle uccienoBaTeabcKkue OeHCTBUS:

® 1ICII0JIb30BATh BOMPOCHI KaK MCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS; (POPMYIUPOBATH BOMPOCHI,
¢bukcupymole npoTUBOpedne, npodieMy, yCTaHABJIMBATh UCKOMOE M JaHHOE, (JOpMUPOBATH THUIIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UIUI0, MHEHHE;

® [I[POBOJIUTH CAMOCTOATEIBHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, HCCIEIOBAHUE MO YCTAaHOBJICHUIO
O0COOCHHOCTEl MaTeMaTU4ecKoro OOBEKTa, SBJICHUS, IPOILECcCa, BBIABICHUIO 3aBUCHUMOCTEH MEXIy
0o0BbeKTaMu, SIBJICHUSAMHU, ITPOLIECCAMU;

® CAMOCTOSITEIbHO  (POPMYIHPOBATH OO0OOIIEHHS U BBIBOJABI 10 pe3yiabTaTaM IPOBEAEHHOTO
HaOIIO/ICHUS, UCCIIEIOBAHUS, OLICHUBATh JOCTOBEPHOCTD MOJTYYEHHBIX PE3YyIbTaTOB, BRIBOJOB U 0000IIEHUI;

® [I[POTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLECCa, a TAKXKE BBIIBUraTh MPEANOIOKEHHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

PaboTa ¢ nadopmanmei:

® BBISIBIIAITH 1e(DUIUTHI MH(OPMALIUK, TaHHBIX, HEOOXOUMBIX JJIsl OTBETA HA BOIPOC U IS PEIICHUS
3a/1a4u;

¢ BEIOMpaTh MHGOPMAIUIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAU3UPOBATh, CUCTEMATU3UPOBATh U
HMHTEPIPETUPOBATH HHPOPMAIIHIO PA3IUYHBIX BUJIOB U (hOPM MpeacTaBICHUS;

® CTPYKTYpUpPOBaTh HMH(POpPMAIINIO, TPEACTaBIATh €€ B pasNuYHBIX (popMmax, WILTIOCTPUPOBATH
rpaduyuecKy;

® OIICHUBATh HAJEKHOCTh HHPOPMAIINH 110 CAMOCTOSATEIHHO CHOPMYTUPOBAHHBIM KPUTEPHSIM.

2) Vuusepcanvhvle KOMMYHUKAMUGHBLE OCliCMEUs, 00eCnedusaom chopmMuposanHoCmb COYUATbHBIX
HABbIKOG 00YUAIOUWUXCSL.

Oo6menue:

® BOCIIPUHUMATH B ()OPMYTUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHUSIMH U LIETISIMH OOIIIEHUS; SICHO,
TOYHO, TPAaMOTHO BBIPAXKaTh CBOIO TOUYKY 3pEHUSI B YCTHBIX M MHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJTy pelIeHus 3aa4i, KOMMEHTHPOBATh MOJTYYCHHBIN PEe3yIbTaT;



®B X0J¢ OOCYXICHHS 3aaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOU TEMbI, MPOOIEMBI, perraeMoit
3aJla4M, BHICKA3bIBATh WJICH, HAIICJICHHBIE HA MIOUCK PEIICHUS; COTIOCTABIISATh CBOM CYXKJIECHUS C CYXKICHUSIMHU
JIPYTUX YYaCTHUKOB JHANOra, OOHApYKHBATh pa3U4Me W CXOJCTBO TO3WIIHIA;, B KOPPEKTHOW (opme
(hopMyITUpOBaTh Pa3HOTIIACHS, CBOU BO3PAKEHUS;

®IIPCIICTABIATh  PE3YJAbTATHl  PEIICHUs  3aJadd, OJKCICPUMEHTAa, WCCICAOBAHMS, IPOCKTA,
CaMOCTOSITEIILHO BEIOMPATH (hOpMAT BBICTYIUICHUS C yIETOM 3a/1a4 MTPE3CHTAIIMH M 0COOCHHOCTEH ayIUTOPHH.

CoTpyIHUYECTBO:

¢ [IOHNMATh M WCIOJB30BaTh NMPEUMYIIECTBA KOMAHJIHONH W MHIUBUIYAITBHONW paOOTHI NIPHU PEIICHUH
y49eOHBIX 3aJ1a4; MPUHAMATH IIe]Ib COBMECTHOM IESATEILHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOM
paboThI, pactpeesIaTh BUABI paboT, JOTOBAPUBATECS, 0OCYKIATh MIPOIIECC U pe3yabTaT paboThl; 0000IIaTh
MHEHHUS HECKOJILKHX JIIOJICH;

® yJaCTBOBAThH B IPYNIOBBIX (popmax paboTHI (00CYXIEHUSI, 0OMEH MHEHUH, «MO3TOBBIC IITYPMBI» U
WHBIC); BBITMIOJIHITH CBOIO YaCTh pa0OThl U KOOPJIUHUPOBATH CBOU JCUCTBHS C IPYTHMMH WICHAMHU KOMAaH]IBI;
OIICHUBATh KaYECTBO CBOETO BKJIAJIa B OOIIHUN MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM YIACTHUKAMU
B3aUMO/ICHCTBHS.

3) Vnusepcanvhvie pecynamuenvie oeticmaus, obecneuusarom Gopmuposanue CMblCl08bIX YCMAHOBOK
U HCUSHEHHBIX HABBIKOG TUYHOCTIUL.

Camoopranu3anus:

COCTAaBJIATH TUIAH, aJITOPUTM PEIICHUS 3aj]add, BBIOMPATH CIOCOO PEIICHUS C YIETOM HMEIOIIMXCS
PECYpPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBATh M KOPPEKTHPOBATh BAPUAHTHI PEHICHUH C
y4€TOM HOBOM MH(OpMAITUH.

CaMOKOHTpOJIB:

®BJIAJICTh HABBIKAMH TI03HABATEILHOW pe(ICKCUU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUH U
MBICIIUTEIBHBIX TPOIECCOB, MX PE3YJbTATOB; BIIQJETh CIIOCOOAMH CaAaMOIIPOBEPKH, CAMOKOHTPOJIS TIpoIiecca
U pe3yibTaTa pelieHus MaTeMaTHueCcKOl 3a1a4u;

® [Ipe/IBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MIPH PELICHUH 33a]a4l, BHOCUTh KOPPEKTHUBHI B
JeSITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSTENbCTB, JAHHBIX, HAWJICHHBIX OINOOK, BHISIBICHHBIX TPYJHOCTEH;

® OIICHUBATh COOTBETCTBUE pEe3yJbTaTa IIEId M YCIOBUSM, OOBSICHATH MPUYMHBI JOCTUKEHHS WM
HEJOCTUKEHHSI Pe3yJIbTaTOB AEATEIbHOCTH, HAXOIUTh OLUINOKY, 1aBaTh OL[EHKY MPHUOOPETEHHOMY OTIBITY.

OcBoenue Kypca BHeypouyHoM pesitenbHOCTH «llomrotoBka k EI'D mo maremMarnke» Ha ypOBHE
cpemHero oOmiero o00pa3oBaHUS JOJDKHO OOECIEYHMBATh JOCTHIKCHHE CICAYIOIHUX HPeOMEemHbIX
00pa3oBaTeIIbHBIX PE3yIbTATOB:

10 KJIACC

Yucyaa v BLIYHCTIEHUS

OnepupoBaTh NOHATHSAMU: PAIMOHAIBHOE M JIEHCTBUTEILHOE YHCIIO, OOBIKHOBEHHAS M JCCSITHYHAS
IpoOb, IPOLICHTHI.

BrinoaHsaTe aprdMeTHYECKHEe ONepaliiy ¢ pallMOHATBHBIMHU U ICHCTBUTEIIBHBIMUA YUCITAMH.

BoinonHaTe npuOIMKEHHBIE BBIUMCICHUS, HCIONb3Yys IMpaBUja OKPYTJICHHS, AeNaTh NPUKUAKY H
OLICHKY pe3yJIbTaTa BEIYMCIICHUM.

OnepupoBaTh MOHATHUSAMH: CTEIEHb C IICJIBIM IIOKa3aTeleM; CTaHAapTHas ¢opMa 3amucH
JNEUCTBUTENBFHOTO YHCJIA, KOPEHb HATYypaJbHOW CTEMEeHH; MCIONb30BaTh MOIXOAAIIYI0 (GOpMY 3amucu
JNEHUCTBUTENBHBIX YMCEN IS PEIICHHS TIPAKTUYECKUX 3a4a4 U MPEACTABICHUS JAHHBIX.

OnepupoBaTh NOHATUSMHU: CHUHYC, KOCUHYC U TAHT€HC MPOU3BOJBHOTO YIJa; MCHOJIb30BaTh 3aMKCh
MIPOU3BOJILHOTO yrila uepe3 0OpaTHhIE TPUTOHOMETpHUECKHUe (DYHKITUH.

YpaBHeHHS U HEPABEHCTBA

OnepupoBaTb MOHATUAMM: TOXJIECTBO, YPAaBHEHHUE, HEPABEHCTBO; LIEJO€, PALMOHAJIBHOE,
HppalMOHAIbHOE YPaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHHE;

BrimonHATe TipeoOpa3zoBaHus TPUTOHOMETPUYECKUX BBIPAKCHHNW W peIlaTh TPUTOHOMETPUUYECKUE
ypaBHEHHUSL.

BrimonHsaTe mpeoOpa3oBaHus IENbIX, PAMOHATBHBIX W HUPPALHUOHAIBHBIX BBIPAKEHUN W peliaTh
OCHOBHBI€ THUIIBI LEJbIX, PAIMOHATBHBIX U UPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHsTh ypaBHEHUS U HEPABEHCTBA JJIsl PELLICHUsS] MaTeMaTHYECKUX 3a7ad U 3a/1a4 U3 pa3IudHbIX
oOnacTeil HayKu U pealbHOW )KHU3HH.



MoenupoBaTh peajibHbIE CHTYallMd Ha SI3bIKE aiureOpbl, COCTABIIATH BBIPAKEHHS, YpPaBHEHUS,
HEPaBEHCTBA 10 YCIOBUIO 3a/1a4H, UCCIIEA0BATh IIOCTPOCHHBIE MOJIENIHU C MCTIOIb30BAHMEM arIapara areOpol.

DyHKUUH U TPAaPUKHU

OnepupoBath NOHATHIMHE: (PYHKITHS, CIIOCOOBI 3aanust (PYHKITNHN, 00JIACTh ONIPEIeTICHUS U MHOXKECTBO
3Ha4eHUu! yHKIUH, rpaduK GyHKINU, B3AUMHO OOpaTHbIC (PYHKIIHH.

OnepupoBaTh MOHATUSAMHU: YETHOCTb W HEUYETHOCTh (YHKUMHU, HYIH (QYHKIUH, TPOMEKYTKH
3HAKOIMOCTOSIHCTBA.

Hcnonb3oBath rpaduku QyHKIUN A7 pELIEHUS] ypaBHEHUI.

Ctpouth M unTaTh rpaduKu JIMHEHHON (QYHKIHMH, KBAAPATHYHON (YHKIHMH, CTENIEHHON (QyHKIHMH C
L[EJIbIM TIOKa3aTelIeM.

Wcnonb3oBatek rpaduku GpyHKIUHI 1715 MCCeA0BaHUS IPOLECCOB U 3aBUCUMOCTEN IIPU PELLICHUH 3a1a4
U3 JIpyruX Y4eOHBIX MpPEeIMETOB U pealbHON >KM3HHU; BbIpaXarb (OpPMyJaMU 3aBUCHUMOCTH MEXIY
BEJTMYMHAMH.

Havyana maTemaTu4eckoro anajimsa

OnepupoBaTh NOHATHAMHU: NIOCIIEI0BATEIBHOCTD, apu(PMeTHUECKasi U TeOMETpUYEcKasi IPOTPECCHUH.

OnepupoBaTh MOHATUSIMH: OECKOHEYHO YOBIBAIOIAsi TEOMETPUYECKAst MPOTPECCHs, CyMMa OECKOHEYHO
yOBIBaIOLIE reOMETPUUYECKON TPOrpecCuu.

3azaBath MOCJIEOBATEILHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonb3oBaTh CBOMCTBA MOCJIENOBATENIbHOCTEM M MpOrpeccui Ui pelleHus peajbHBbIX 3a7ad
MIPUKIIATHOTO XapakTepa.

MHokecTBa M JIOTHKA

OnepupoBaTh NOHATUSAMH: MHOXECTBO, ONI€paIlK HaJ MHOKECTBaMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar Juis ONKUCaHUsl peabHbIX MPOIIECCOB U SBJICHUA,
IIPH peIIeHUH 3a]a4 U3 IPYrux y4eOHbIX TPEIMETOB.

OnepupoBaTh NOHATHAMU: ONIPEAEICHHUE, TEOPEMA, CICACTBUE, TOKA3ATEIbCTBO.

11 KJIACC

Yucia 1 BBIYUCICHUSA

OnepupoBaTh NOHATHAMM: HAaTYPAJIBHOE, LEJI0€ YUCIIO; UCIOIB30BaTh NPU3HAKHA ACIUMOCTU LIEIIBIX
4HCeJl, Pa3JIOKEHNE YHUCIIa HA TPOCThIE MHOKUTENHN [UIs PEIICHUA 3a1a4.

OnepupoBaTh NOHATHEM: CTEIIEHD C PALMOHATIBHBIM [TOKA3aTEIIEM.

OnepupoBaTh NOHATUAMMU: JIOrapu(M YUCIIa, IECATUYHBIE U HATypalbHbIE JIOrapu(MBl.

YpaBHeHUs] 1 HEPABEHCTBA

[IpuMeHsATH CBOHCTBA CTENEHM JUIsl NpPeoOpa3oBaHMs BBIPAKEHMIH; ONEPUPOBATH MOHATUSAMM:
[I0KA3aTeJIbHOE YPAaBHEHUE M HEPABEHCTBO; pEIIaTh OCHOBHBIC THIIBI II0KA3aTEJbHBIX YPABHEHUHN H
HEPABEHCTB.

BbinonHATe npeoOpa3oBaHUs BBIPOKEHUH, COAEPXKAIMX JIOrapu(Mbl; ONEpUPOBaTh MOHATHIMU:
Jorapu(MUUECKOe YpaBHEHHUE U HEPABEHCTBO; pelIaTh OCHOBHBIE THIbI JOTapU(PMHUUECKUX YpAaBHEHHH U
HEPABEHCTB.

Haxoauts perieHus IpoCcTENIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMHU: CHCTEMA JMHEWHBIX YPAaBHEHHMHU M €€ pEIICHME; HCIOJb30BaTh CUCTEMY
JIMHENHBIX YPAaBHEHUH Ul PEIICHUS IPAKTUYECKUX 3a1a4.

Haxoauts perieHus IpoCTENIINX CUCTEM U COBOKYITHOCTEN PALlMOHAJIBHBIX YPAaBHEHUI Y HEPABEHCTB.

MojenupoBaTh peajibHble CHTyallud Ha s3bIKE ainreOpbl, COCTAaBJIATh BBIPAKEHUS, YpaBHEHUS,
HEPABEHCTBA M CHUCTEMBI II0 YCIOBHIO 33Ja4yd, MCCIENO0BAaTh NOCTPOECHHBIE MOJEIU C HCIOJIb30BaHHEM
ammapara ajreOpsbl.

DyHKUUH U TPaPUKHU

OnepupoBaTh MOHATUAMHU: NEpUOANYECKas (PYHKIUSA, TPOMEKYTKH MOHOTOHHOCTH (YHKIIUH, TOUKH
9KCTpeMyMa (DyHKIMH, Hauboblliee 1 HaMMEeHbIllee 3HaueHUs! (PYHKLIHUU Ha MPOMEXYTKE; UCTIOIb30BATh UX
U1 MccieoBaHusl (DYHKIIMH, 33JaHHON Tpa@uKOM.

OnepupoBaTh MOHATUAMHU: TpaUKH MOKa3aTEIbHOH, JOrapupMHUUECKOM W TPUTOHOMETPUUECKUX
¢byHkuuit; n300pakaTb UX Ha KOOPIMHATHOM IUIOCKOCTHM M HCHOJB30BATh JJISl PELICHUs YpaBHEHUH H
HEPABEHCTB.

N300pakaTh Ha KOOPAWHATHOM MIOCKOCTU TpadHKH JTUHEHHBIX YpaBHEHUI M MCHOJB30BATH UX IS
pELIEHNs CUCTEMBI TMHEUHBIX YPaBHEHUM.



Hcnonb3oBatk rpaduky GyHKIUN IJ1s MCCIETOBAHUS IPOLIECCOB U 3aBUCUMOCTEN U3 APYTHX YUEOHBIX
JUCLIMIUINH.

Havana maTtemaTu4eckoro anajmsa

OnepupoBaTh TMOHATHSAMHU: HENpepbIBHAS (YHKUMS; TPOU3BOAHAS (PYHKIMH; HCIOJIB30BaTh
reOMETPUYECKUI 1 (PU3NYECKHI CMBICI IPOU3BOIHON IS pEIICHUS 3a/1a4.

HaxonuTh nMpon3BoAHBIEC 3JI€MEHTAPHBIX (DYHKIMH, BEIYACIATH MPOU3BOAHBIE CYMMBI, TPOU3BEICHNUS,
9acTHOTO (DYHKIIHH.

Hcnonb30BaTh MPOU3BOJIHYIO JUIsL HCCIEAOBAHUSA (PYHKIMM HAa MOHOTOHHOCTb U JKCTPEMYMBI,
MPUMEHSTH PE3YTBTATHI UCCIIEAOBAHUS K IIOCTPOCHUIO TPa(UKOB.

Hcnonb30BaTh NPOU3BOAHYIO Ul HaXO0KJIEHUS HAWIYYILIEro pEelIeHUs] B MPUKIATHBIX, B TOM YHCIE
COLIMAIIBHO-DKOHOMMYECKHUX, 3a1a4ax.

OnepupoBaTh NMOHATUAMU: NEpBOOOpa3Has M HMHTErpal; MOHUMAaThb M€OMETPUUECKUNA U (PU3HYECKUI
CMBICJI HHTETpaJIa.

Haxonuts nmepBooOpa3Hble 3leMEeHTapHbIX (YHKIUH; BBIYUCIATh MHTErpai mno ¢opmyne HproToHa—
JleliGHMLIA.

Pemats npuxiagHbie 3a1a4u, B TOM YKCJIE COLMAIBHO-PKOHOMUYECKOTO U (PU3MUYECKOTO XapakTepa,
CPEIACTBAMHU MaTEMATUYECKOTO AHAIM3A.

Crnoco0blI OLIEHKHU 1I0CTHKeHU Sl TVIAHMPYEMbIX Pe3y/1bTATOB BHEYPOUHOM JAesATeJIbHOCTH: IPOOHOE
TecTupoBanue, [IpakTuueckue paboThl

@ opMBbI KOHTPOJIA YPOBHS TOCTHKEHUI yYalUXCH:

Texyiuit KOHTPOJIb: MpaKTHUecKas paboTa, caMOCTOsITeNIbHAs paboTa.

TemaTnuecknii KOHTPOJIb: TECT, 3aAAHUE C PA3BEPHYTHIM OTBETOM.

W TOroBslii KOHTPOJIb: HTOTOBOE TECTUPOBAHUE



TemaTn4yeckoe NJIaHNPOBaHUe
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CoaepikaHue nporpamMmbl
10 KJIACC
Ancedpa u 0cHo6bl MameMamuueck020 aHaIUu3d.

e PenieHue 3a7a4 ¢ UCIOJb30BAHUEM CBOWMCTB YUCEN U CUCTEM CUUCIICHUS, NECIUMOCTH, TOJIEH U YacTel,
MPOLEHTOB, MOJyJied 4ucen. PemeHwe 3agad ¢ MCIOJIB30BAaHUEM CBOWCTB CTEIEHEH WM KOPHEW,
MHOTOYJICHOB, Pe00pa30BaHU MHOTOWICHOB 1 APOOHO- pallMOHAIBHBIX BEIpaKEeHUH. Pemenue 3amad c
HCIIOJIb30BAHUEM TPALyCHOM MephI yriia. Moyl 4nciia U €ero cBOMcTBa. Penienue 3a1a4 Ha JBUKEHUE
1 COBMECTHYIO pa0dOTy, CMECHU U CILIABbI C TOMOIIBIO JIMHEWHBIX, KBAPATHBIX U APOOHO-PALIMOHAIBHBIX
YPAaBHEHUH U UX CUCTEM.

e PemieHue 3aga4 ¢ MOMOUIBIO YMCIOBBIX HEPABEHCTB M CHCTEM HEPABEHCTB C OJHOW MEPEMEHHOM, C
IIPUMEHEHUEM HM300paK€HUsI YMCIIOBBIX IPOMEXYTKOB. PerieHue 3aiad ¢ MCNOIb30BaHUEM UYHCIOBBIX
¢bynkuuit 1 ux rpadgukoB. Mcnoap3oBaHWEe CBONCTB M IpaMKOB JIMHEWHBIX U KBAPATHYHBIX (PYHKITHH,

e  00paTHOI IPOTNIOPIMOHANBHOCTH U GyHKINH Y = VX .I'padudeckoe penieHne ypaBHEHH 1 HEPABEHCTB.
Hcnonp3oBanue onepanuii HaJl MHOKECTBAMH U BbICKA3bIBAHUSMU.

e licnosnb30BaHNE HEPABEHCTB U CUCTEM HEPABEHCTB C OJHOW MEPEMEHHOMN, YHNCIOBBIX IIPOMEXYTKOB, UX
oObeMHEHUH U TmepeceueHuil. [IpumeHeHWe mpuM pelIeHWu 3a7ad CBOMCTB apu(METHUYECKOH U
reOMETPUYECKOM MPOTrpecCur, CYMMUPOBaHNUsI OECKOHEYHOMN CXOIIeiiCsl FeOMETPUUECKOM MPOrpecCuu.

e MHoxecTBa (YUCIIOBBIE, TE€OMETPUYECKHX (uryp). XapaKTepUCTHUECKOE CBOWCTBO, JJIEMEHT
MHO)XE€CTBa, IyCTOE, KOHEYHOe, OeckoHeyHoe MHoecTBO. (CrnocoObpl 3alaHus  MHOXKECTB
[ToagmHO)ecTBO. OTHOIIEHUS TPUHAIIEAKHOCTH, BKIIFOUEHMS], paBeHCTBA. Oriepanuu HaJ MHOKECTBAMH.
Kpyru Ditnepa. Koneunslie 1 6eckoOHEUHbIE, CUETHBIE U HECUETHBIE MHOYKECTBA.

e lcruHHBIE U JIOKHBIE BBICKA3bIBaHUS, ONIEpallii HaJl BbICKa3bIBaHUSIMH. AlireOpa BhIcKa3biBaHUH. CBs3b
BBICKa3bIBaHUI C MHOKecTBaMH. KBaHTOPBI Cyl1ecTBOBaHUS U BCEOOITHOCTH.

e 3akoHbl JOrukd. OCHOBHBIE JIOTMYECKHUE MpaBwia. PemieHue JOrmyeckux 3ajad C HCMOJIb30BAaHUEM
KpyroB Dujepa, OCHOBHBIX JJOTUYECKHUX MTPABUIIL.

e VYwmo3zakmoueHus. OO0CHOBaHHS W JTOKA3aTEIbCTBO B MaTeMaThke. Teopembl. Bumbl MareMaTnueckux
yTBepKAeHU. Buapl nqoka3arenscTtB. MaTemaTndeckass HHIYKIUSA. Y TBEPKICHHE, 00paTHOE TaHHOMY,
MIPOTUBOMOJIOKHOE, OOpaTHOE MPOTUBOMOJOKHOMY JTaHHOMY. [Ipu3Hak U CBONCTBO, HEOOXOAMMEBIE U
JIOCTAaTOYHBIE YCIOBUSI.

e OcnoBHas Teopema apudmeruku. OcraTtku U cpaBHeHus. AnroputMm EBkinuaa. Kutalickas teopema 00
octatkax. Manas teopema @epma. q-UuHbIE cUCTEMbl cuuciaeHud. DyHkusa Ditsiepa, 4UCIO U cymMMa
JICIUTEIE HaTypaJIbHOTO YuCIa.

e Panuannas mepa yria, TPUrOHOMETpHUUYECKas OKPYKHOCTh. TpuroHomerpuueckue (GyHKIHH YUCEN U
yriaoB. @OpMynbl MPUBEACHUS, CIOKEHUS TPUTOHOMETPUUYECKUX (PYHKIHM, (OopMyibl TBOWHOTO M
MOJIOBUHHOTO aprymeHTa. [IpeoOpazoBanue cyMMbl, pa3HOCTH B MPOU3BEICHUE TPUTOHOMETPUUYECKUX
GbyHKIIMNA 1 HA0OOPOT.

e Hymu ¢QyHKuIMH, TPOMEKYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. HawuOonbliee U HauMeHbIIEe
3HaueHue ¢pynkuuu. [lepuoauueckre GyHKIUN U HAUMEHBIINN 1iepro]. YETHbIE 1 HEUETHBIE (DYHKITUH.
Tpuronomerpuyeckue (YHKIHH YUCIOBOTO aprymeHta. CBoiicTBa M rpadUKH TPUTOHOMETPUUYECKUX
¢byukuuii. OOpaTtHble TpUTOHOMETpUYeCcKHe (YHKIMH, MX TJIaBHbIE 3HAUEHHUS, CBOMCTBA U TpadUKH.
Tpuronomerpuueckue ypaBHeHUs. OOHOpPOJHBIE TPUTOHOMETPUYECKHME YypaBHEHHUs. PemeHue
MPOCTEMIINX TPUTOHOMETPUUYECKUX HepaBeHCTB. llpocreiimme cucTeMbl TPUTOHOMETPUYECKHUX
YpaBHEHUM.

e (CremneHb ¢ IeNCTBUTENBHBIM TIOKA3aTeNIEM, CBOKCTBA CTeNEeHU. [IpocTeiine noka3aTesbHbIe ypaBHEHUS
u HepaBeHcTBa. [lokazarenbHas QyHKIMS U ee cBoiicTBa U rpaduk. Yucno e u GyHKIus.

e Jlorapudm, cBoiictBa Jsorapupma. JlecaTuuHbli M HaTypadbHbI Jorapudm. IlpeoOGpazoBanue
norapupMuUecKkux BbIpaxeHUd. Jlorapudmuueckue ypaBHeHHs M HepaBeHcTBa. Jlorapudmuueckas
(GyHKIUS U ee CBOWCTBA U IpaduK.

e CrenenHas (GyHKIUS U €€ CBOWCTBA U rpaduK. MppalroHaibHble ypaBHEHUS.

e [lepBuuHbIE IPEACTABICHNS O MHOXKECTBE KOMIUIEKCHBIX UMCElN. JIeHCTBUSA ¢ KOMIUJIEKCHBIMU YHCIIAMHU.
KommuiekcHo comnpsbkeHHble uucna. MoJynb W apryMeHT uucia. TpuroHomerpuyeckas Qopma
KOMIIJIEKCHOTO uuciia. PerieHne ypaBHEHNI B KOMIUIEKCHBIX YHCIIaX.

e Merox UWHTEpBAIOB MJs pelieHust HepaBeHCTB. IIpeoOpazoBanust rpadukoB (GYHKIHMM: COBUT,
YMHO>KE€HHUE Ha YUCII0, OTPa’KEHNE OTHOCUTENIBHO KOOPAMHATHBIX ocel. I'paduueckne MeToab! pereHus



YPaBHEHUH U HEPABEHCTB. PellleHne ypaBHEHHI U HEPABEHCTB, COJEPKAIIMX IIEPEMEHHYIO I10J1 3HAKOM
MOAYJIS.
CucteMbl  MOKa3aTeNbHBIX, JIOTApU(PMUYECKUX W  HUPPALMOHATBHBIX  ypaBHeHUH. CHCTEeMbI
MOKa3aTeIbHBIX, JJIOTAPU(PMUIECKUX U UPPALIMOHATBHBIX HEPABEHCTB.
B3aumuo o6parnbie pyHkuuu. I'paduku B3auMHO 00paTHBIX (QPYHKITHIA.
YpaBHEHHUs, CUCTEMBI YPABHEHU C IIAPAMETPOM.
®opmyna bunoma HerotoHa. Pemienue ypaBHeHMi cTeneHH Bbllle 2 CHELMaIbHBIX BUAOB. Teopema
Buera, teopema be3y. IIpuBonumeie u HenpuBoguMble MHOrowieHbl. OCHOBHas TeopeMa ajireOphl.
CuMMeTrpuueckue MHOrousieHsl. LlenouncieHHble 1 11e103HaYHbIe MHOTOWIEHBI.
OyHKIMHU «IpoOHas 4acTh YUCIIa» U «11€JIasi 4aCTh YHCIIa.
Huodantoser ypaBHeHus. L{enapie qpodu. Teopema depma 0 cymme KBapaToB.
CyMMBI U psi/ibl, METO/IbI CYMMHUPOBAHHUS U PU3HAKU CXOAUMOCTH.
Teopembl 0 IpUOIMKEHUH JEHCTBUTENBHBIX YHCE PAlUOHATIBHBIMU.
MHoxecTBa Ha KOOPAWHATHON MJIOCKOCTH.
Hepapencto Koum — ByHAKOBCKOTO, HepaBeHCTBO MeHCeHa, HepaBEHCTBA O CPEIHHX.
[lonstne npeaena ¢ynkuuu B Touke. [loHsTHE mpenena ¢QyHKUMHM B OECKOHEUYHOCTH. ACHUMITOTHI
rpaduka pyakuun. CpaBHEHHE OECKOHEYHO MaJIbIX M OecCKOHEeUHO OoJbiux. HempepriBHOCT (PyHKIIHH.
CroiicTBa HenpepbIBHBIX (yHKIMI. Teopema Belieputpacca.
Huddepenunpyemocts pyHkuu. [IpousBonnas gpynkuuu B Touke. KacarenbHas k rpaduky QyHKINU.
l'eomerpuueckuid u Qusnueckuid cmbica npou3BoaHON. [IpumeHeHne npousBoaHON B (uU3HKe.
[IpousBonHbie anemenTapHbIx GyHkuui. [IpaBuna nuddepenpopanusi.
Bropas npousBoaHas, e€ reoMeTpuuecKuil U GU3NYECKUl CMBICI.
Touku skcTpemyma (MakcumMyMa ¥ MuHuUMyMa). MccienoBaHue sneMeHTapHBIX (YHKIMI Ha TOUKH
IKCTpeMyMa, HanOoJbIllee U HAaUMEHbIIee 3HaU€HHE ¢ MOMOIIBIO pon3BoAHOM. [locTpoenue rpadukos
(GYHKIMNA ¢ TOMOINIBI0 TTPOU3BOAHBIX. [IpuMeHeHrne MpoW3BOIHON MpU pemeHnu 3anad. HaxoxaeHue
KCTPEMYMOB (PYHKIMI HECKOJIBKUX NT€PEMEHHBIX.
[TepBooOpa3nas. Heonpenenéuuwiii mHTerpan. IlepBooOpaszHeie snemeHTapHbIX (yHKIUNA. [Lmomans
KpuBoJIMHEWHOU Tpamenuu. Popmyna Herotona-JleliOnuna. OnpenenéHublii mHTErpai. Beraucienne
IUIOIIAJIeH IIOCKUX QUTYp U 0OBEMOB TEJI BPALEHHSI C IOMOIIbIO HHTErpaa.
Mertoap! perieHust GyHKIIMOHAIBHBIX YPAaBHEHUI U HEPABEHCTB.

Bepoamnocmb u cmamucmuka, 102uKka, meopus 2pag)os u KOMOuHaAmMopuKa
Hcnonp3oBanue TaOuuI M JUarpaMM JUis IpeACTaBiICHUs AaHHBIX. PelneHue 3agad Ha MpUMEHEHHE
ONUCATENBHBIX XaPAKTEPUCTUK YHCIOBBIX HAOOPOB: CPEeTHUX, HAUOOJIBIIEr0 U HAMMEHBIIETO 3HAYCHHUS,
pa3maxa, AUCHEPCUH U CTaHIAAPTHOTO OTKJIOHEHWs. BbluMcCiIeHHEe 4acTOT W BEpOSITHOCTEH COOBITHIA.
Beruncienue BEpOSTHOCTEM B ONBITaX C  PAaBHOBO3MOXHBIMHU — JJIEMEHTAPHBIMU ~ MCXOJAMHU.
Hcnonbs3oBaHne KOMOMHATOPUKHU. BrlunicieHne BeposTHOCTEN He3aBUCUMBIX cOObITHI. Mcnonb30BaHue
(bopMyIbl CII0KEHHsI BEpOATHOCTEH, Auarpamm Difepa, epeBa BeposiTHOCTe!, popmyisl bepHymu.
BeposTHOCTHOE TPOCTPaHCTBO. AKCHOMBI TEOPUH BEPOSTHOCTEH. YCllOBHAs BEpOATHOCTH. IlpaBuiio
YMHOKeHUs BeposiTHocTel. Dopmyna nonHoi BepositHocTu. Popmyia baiieca.
JIMCKpeTHBIE CilydaliHble BEIUYMHBI U pacnpeaencHus. CoBMecTHbIe pacnpeneneHus. Pacnipenenenue
CYMMBI Y IIPOU3BEJCHMSI HE3aBUCUMBIX CIIydalHBIX BEIMYMH. MaTteMaTndeckoe 0KUIaHue U JUCIIEPCUs
CIIydallHOM BeEJIWYMHBI. MaTeMaTHYeCKOe OXHMJAaHUE M JUCIEPCUS CYMMBbI CIIyYalHBIX BEJINYUH.
bunapnas ciywaiiHas BennuuHa, pacnpeaencHue bepHymm. I'eomerpuueckoe pacnpezeneHue.
buHOMUanbHOE pacnpeneneHue U ero CBONCTBA.
I'unepreomeTpuueckoe pacnpefesieHue M €ero cBoWcTBa. HenpepbiBHBIE CilydaliHbIE BEJIWYUHBI.
IInotHOCTE BeposTHOCTH. PyHKIUA pacnpeaencHuss. PaBHoMepHoe pacnpenenenue. IlokazarenbHoe
pacnpeeseHue, ero napaMeTpsl.
Pacnipenenenue Ilyaccona u ero npumenenue. HopmanbHoe pacnipeneneHue.
Oynkuusa Jlammaca. Ilapamerpsl HopManbHOro pacnpezneneHus. Ilpumepsl ciaydallHBIX BEJIMYUH,
MOJYMHEHHBIX HOPMAJIbHOMY 3aKOHY (IOTPELIHOCTh H3MEPEeHHH, pocT uesnoBeka). LleHTpanbHas
npenensHas Teopema. HepaBenctBo UeObimieBa. Teopema YeOblmeBa u Teopema bepHymnu. 3akon
6ospIHMX ynces. BeIOOpoUHbI MeTo ] M3MepeHus BeposiTHOCTel. Posib 3akoHa OOJIBIIMX YUCEN B HAyKe,
npupoje u obmmecte. KoBapuarus qByx ciy4ailHbIX BeInduH. [IoHsATHE O KO PULIHEHTE KOPPEALIUH.
CoBMmecTHBIE HAOMIOACHUS JABYX CIIyY4allHBIX BENUYMH. BBIOOpOYHBIH KOS(M(OUIMEHT KOPPESAIMH.




JIuneiinas perpeccust. Craructuueckas runore3a. CTaTUCTUKA KpUTEPUSI U €€ YPOBEHb 3HAUMMOCTH.
[IpoBepka mpocTEHIIMX TUNOTE3. DMIHUPUUECKUE PACIPENEIECHHUS U UX CBSA3b C TEOPETHUYECKUMH
pacnpenenenusmu. Panrosas koppensuus. [loctpoenue coorBeTcTBUi. IHBEKTUBHBIE U CIOPBEKTUBHBIE
coorBercTBUsA. buekunu. /uckpernas HenpepbsBHOCTb. [Ipunnun HQupuxne. Koguposanue. J[BondHas
3anuchk. OcHOBHBIE MOHATHS Teopuu rpados. [lepesns. [IBonunoe nepeBo. CBs3HOCTh. KOMIOHEHTHI
csizHOCTH. [lyTn Ha rpade. DitnepoBsl U 'aMHIBTOHOBBI MTYTH.

T'eomempus
e Pemenue 3aa4 ¢ MpUMEHEHUEM CBOMCTB (DPUTYP HA INTOCKOCTHU. 3a/1a4M Ha JOKA3aTeIbCTBO U MMOCTPOCHUE

KOHTpHpuMepoB. Mcrmosib30oBaHKWe B 3ajadyax NPOCTEHIIMX JIOTMYECKUX MpaBwil. PemieHue 3agau c
WCIIOJIb30BAHUEM TEOPEM O TPEYrOJIbHUKAX, COOTHOIIECHHUH B MPSMOYTOJIbHBIX TPEYrOJbHUKAX, (aKTOB,
CBS3aHHBIX C YETBIPEXYrosbHUKaMu. PelieHue 3agad ¢ MCIOJIB30BAaHUEM (DAKTOB, CBS3AHHBIX C
OKpYXHOCTsIMU. Pellienue 3a1au Ha M3MepEHus Ha IJIOCKOCTH, BBIYMCIIEHUE JUIUH U TuTomaiei. Pemenue
3aJ1a4 ¢ UCIO0JIb30BAHNEM METO1a KOOPAUHAT.

e @urypsl U UX H300paxkeHUs (MPSAMOYTOJBHBIA Mapajjienenunesa, Ky0, mupaMuja, npusma, KOHYC,
HWINHIP, chepa). OCHOBHBIE MOHATHUS CTEPEOMETPUH U UX cBoMcTBa. CeueHust KyOa u TeTpasapa. Touka,
npsiMasi U IUIOCKOCTh B IPOCTPAHCTBE, AKCHOMBI CTEPEOMETPUU U CIEACTBUS W3 HHUX. B3aumHoe
PacroJio’)KeHUE MpsMBIX U IUIOCKOCTEH B mpocTpaHcTBe. [lapannenbHOCTh MPSIMBIX M IUIOCKOCTEH B
npoctpaHcTBe. M300paxeHne npocTedmnx NpoCTPaHCTBEHHBIX (QUTYp Ha MIIOCKOCTH.

e PaccrosHus Mexay ¢purypamu B MpoCTpaHCTBE. YTIIbl B MpoCcTpaHCTBeE. [leprneHuKyasspHOCTh NPSAMBIX
U MJIOCKOCTEM.

o [lpoexkmus ¢urypsl Ha miuockocTh. [Ipu3Haku TNEPHEHAUKYISIPHOCTH NPSIMBIX M TUIOCKOCTEH B
npoctpaHcTBe. Teopema o TpEX MepHeHAuKyIsIpax.

e Munororpannuku. [lapamnenenunesn. CBoiicTBa MpsAMOYyropbHOTo napaymenenuneaa. Teopema [Tudaropa
B mpoctpaHctBe. [Ipusma u nupamuzaa. [lpaBunbHas nupamujga U npaBuibHas npusma. [Ipsimas
nupamMuia. JIeMEeHThI PU3MbI U THPaMUIbI.

e [lpocreiimme KOMOMHAMM MHOTOTPAHHMKOB W TeJl BpalleHUs. BpluucieHue SIeMEHTOB
MPOCTPAHCTBEHHBIX (uUTyp (pE€Opa, TMaroHau, yriibl).

e Tena Bpamenus [ununap, konyc, chepa u map. OCHOBHBIE CBOMCTBA MPSIMOTO KPYTOBOTO ITWJIMHJIPA,
MPsIMOTO KPYroBoro konyca. M3o6paxenue Ten BpaiieHus Ha miockoctd. [lpencrasnenue 06 yceu€HHOM
KOHYyCEe, CEYEHUSX KOHyca (MapajuielbHbIX OCHOBAHUIO U TMPOXOJALIUX 4Yepe3 BEPIIUHY), CEYCHHSX
nWIMHApa (MapajieNbHO U MEPIeHIUKYISIPHO OCH), CEUeHUIX mmapa. Pa3BépTka muiIMHIpa U KOHYca.
[Ipocreiinre kKOMOMHAIIMM MHOTOTPAHHUKOB UM TEJ BpalIeHUs] MeXAy co00ii. BeluncieHune 31eMeHToB
MPOCTPAHCTBEHHBIX (UTYp (pedpa, TraroHau, yribl).

e [Inomanas MOBEpXHOCTH MPaBUIBHON MUPAMUIBI U MPsIMON mpu3Mbl. [1nomans moBepXHOCTH MPSIMOTO
KpYroBOTO LIWJIMHAPA, MPSIMOTO KPYTOBOTO KOHYCa U 1Iapa.

o [lousatue 06 06béMe. OOBEM MUpaMUIBI U KOHYCA, TPU3MbI U uIuHApa. O0BEM 1mapa.

e [logoOubie Tena B mpoctpaHcTBe. COOTHOLIEGHUS MEXIY IUIOHIAASMH TOBEPXHOCTEH U 00BEMamu
nofoOHbIX Ten. Ilnomans MOBEPXHOCTH MPaBWIBHON NHpamMuAbl U OpsMOW mpusMmbl. [lnomanb
MOBEPXHOCTH MPSIMOTO KPYrOBOTO LIUIUHJIPA, MPSIMOTO KPYTrOBOTO KOHYCa M IIapa.

e JIBmKeHHS B TPOCTPAHCTBE: MApAUIENbHBI MEPEHOC, LEHTpadbHas CUMMETPUS, CHUMMETPHS
OTHOCHUTEIILHO TUIOCKOCTH, TOBOPOT. CBOiicTBa ABKeHUH. [[prMeHeHne qBuKEHHI pyu PEeIIeHUH 3a1a4.

e BexkTopsl 1 KOOpAMHATHI B IpocTpaHcTBe. CyMMa BEKTOPOB, YMHOXKEHHE BEKTOPA HAa YHUCIIO, YIOJl MEXKAY
BekTOpamu. KolmHeapHble U KOMIUIaHapHbIE BEKTOPbI. CKalsipHOE MPOU3BEACHHUE BEKTOPOB. Teopema
O Pa3JIO’KEHUU BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BeKTOpaM. CKaJIIpHOE NMPOU3BEICHUE BEKTOPOB B
KoopauHaTax. IIpyMeHeHHe BEKTOpOB IIpPH PEIIEHUM 33Jad Ha HaXOXK/IECHUE pacCTOSHUM, [UIUH,
rionaaen u o0bEMOB.

e VYpaBHEHHE IUIOCKOCTH B IPOCTpPAHCTBE. YpaBHEHUE cepsl B pocTpaHcTBe. PopMyria /1j1sl BHIYUCICHUS
paccTOHUS MEXAY TOYKaMU B IIPOCTPAHCTBE.

MarepuajibHO-TeXHH4YECKOe o0ecnevyeHne

B kabunere nmeercst 060pynoBaHue: yueOHO-TMAarHOCTUYECKOE, HATJISAHO-IUTIOCTPATUBHBIN, OPITEXHUKA
(MpuHTEp), MHTEPAKTUBHAS I0CKA U C TIPOEKTOPOM



Tematnueckoe nuiannposanue IOYPOUYHOE IINIAHUPOBAHUE

10 KJIACC

Ne o/

Tema ypoka

Koi-

L =
o O
(@)
o
o~}

Jara

Bxoonoe mecmuposanue

Teopus BepoATHOCTEN

Teopus BEpoATHOCTEN

IIpocrenmme ypaBHEeHUs

[Ipocrenmme ypaBHEHUs

[Ipocrenmme ypaBHEeHUs

[Inannmerpus

[Inannmerpus

©O© |OINOO|OBRWN|F-

3HaueHue BhIpaXeHUs (CTENEHH, KOPHH, JorapudMmsl,
TPUTOHOMETPHS])

1

1

1

1

1

1

1

1

1
10 3Ha4YeHNE BBIPAKEHUS 1
11 3aiauM ¢ MPUKIAIHBIM COAEpKaAHUEM 1
12 3aiauM ¢ MPUKIAIHBIM COAEpPKAHUEM 1
13 TekcTOBBIE 3a1aUn 1
14 TexcToBBIE 3a7aUN 1
15 TekcToBbIe 3a1a4u 1
16 TekcTOBBIE 3a1aUN 1
17 DyHKITUU 1
18 OyHKIUU 1
19 duHaHCcOBasg MaTeMaTHKa 1
20 duHaHCcoOBasg MaTeMaTHKa 1
21 duHaHCcOBasg MaTeMaTHKa 1
22 duHaHCcOBasg MaTeMaTHKa 1
23 duHaHCcOBasg MaTeMaTHKa 1
24 duHaHCcOBasg MaTeMaTHKa 1
25 ['eomeTpust mmaHUMETpUs 1
26 ["eomeTpust umaHUMETpUs 1
27 ['eomeTpust rmaHUMETpUs 1
28 ["eomeTpust mumaHUMETpUs 1
29 ['eomeTpust rmaHUMETpUs 1
30 ["eomeTpust uIaHUMETpUs 1
31 Pemenne ypaBHeHuit 1
32 Pemenne ypaBHeHuit 1
33 Pemenne ypaBHeHuit 1
34 HroroBoe TectupoBaHue 1




11 KJIACC

Koa-
Ne n/m | Tema ypoka BO
yacoB | /lara
1 Bxoonoe mecmuposanue 1
2 3HaueHue BbIpaXeHUs (CTENEHHU, KOPHHU, Jorapudmsbl) 1
3 3HaueHNe BBIPOKCHUS (CTCIICHH, KOPHH, JIOTApHU(MBbI) 1
4 3HaveHNe BHIPOKCHUS (CTCIICHH, KOPHH, JIOTapH(MBbI) 1
S) 3HaueHNe BBIPOKCHUS (CTCIICHH, KOPHH, JIOTApHU(MBI) 1
6 3amauu ¢ MPUKIAIHBIM COACPIKaHUEM 1
7 3ajauu ¢ MPUKIATHBIM COJIEP)KaHUEM 1
8 3amauu C MPUKIAIHBIM COICpPIKaHUEM 1
9 3amauu C MPUKIAIHBIM COICpKaHUEM 1
10 Pemenne ypaBHeHui 1
11 Pemenne ypaBHeHuit 1
12 Pemenue ypaBHeHuit 1
13 Pemenne ypaBHeHui 1
14 ['eomeTpus miraHnMeTpus 1
15 I'eoMeTpust IaHUMETPUS 1
16 I'eoMeTpust nmaHUMETpUs 1
17 CrepeomeTpuyieckas 3aiada 1
18 CrepeomeTpuyeckas 3ajiada 1
19 [IpousBoHas u mepBooOpazHast 1
20 [TpousBoHas u mepBooOpa3Has 1
21 [TpousBoHas u mepBooOpa3Has 1
22 [TpousBoHas u mepBooOpa3Has 1
23 Uccnenoanue hyHKINN 1
24 UccnenoBanue hyHKINM 1
25 Teopus BepoATHOCTEH (MOBBITIIEHHAS CIIOKHOCTB) 1
26 Teopust BepoATHOCTEH (IMTOBBITIIEHHAS CIIOKHOCTH ) 1
27 Teopust BepoATHOCTEH (TMTOBBITIIEHHAS CIIOKHOCTH) 1
28 HepaBenctpa 1
29 HepaBenctpa 1
30 [TapameTpsl 1
31 [TapameTpsl 1
32 [TapameTpsl 1
33 [TapameTpsl 1
34 HrtoroBoe TectupoBanue 1
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