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[HosicHuTeIbHAS 3alIUCKA

Pabouas mporpamma o MaTeMaTHKe: aredpa M Hayaira MaTeMaTHYeCKOTO aHAIM3a, TEOMETPHS s
11 xmaccoB cocraBimeHa Ha ocHoBe DexepanpbHoro 3akona ot 29.12.2012 roma Ne273-d3 «O6
obpaszoBanuu B Poccuiickoii ®@enepanun»), [Ipukaza MunucrepcrBa odpasoBanusi 1 Hayku Poccuiickoi
®enepanun ot 17 anpens 2012 r. Ne 413, 3apeructpupoBannoro Muntocrom Poccuun 07.06. 2012, per. Neo
24480 «O06 yTBepkaeHUU (QeaepalbHOTO TOCYJAPCTBEHHOTO OOpPa30BATENBLHOTO CTaHIApTa CPEIHETO
(momHoOTO) OOmIETO O0OpazoBaHus» (C TMOCICAYIOIIMMH HM3MEHEHHUsSMH), I[IpuMepHON OCHOBHOM
00pa30BaTeNbHON MPOrpaMMBbI CPETHETO 00IIero oO0pa3oBaHMs, OJOOPEHHON pelieHueM QenaepalbHOTO
y4eOHO-METOIMYECKOr0 00beIMHEeHUS 110 001IeMy oOpazoBaHuio (MPOoTokoa OT 28 utons 2016 1. Ne 2/16-
3);benepanpHOrO MepedHs Y4EeOHHMKOB, PEKOMEHJIOBAaHHBIX MMHHCTEPCTBOM mpocBemenus PO
UCTIOJIb30BaHUIO B 00pa3zoBaTenbHOM Ipolecce; PaGouas mporpamma y4eOHOro Kypca COCTaBlieHa C
y4eToOM peKoMeHJanuii aBropckux nporpamm A.I'.MopakoBuua mo aiarebpe M HauajgaMm aHalid3a U
JI.C.ATanacsiHa 110 reOMETpUH.

Onucanue Mecra y4e0OHOro Kypca B y4eOHOM IIaHe
B Texymiem yue6HOM rojty mporpaMma paccuuTaHa 1o 5 yacoB B Hezenmo B 11 kiaccax.

Kpr MaTematuku 11 Kjacca coCTOUT U3 CJICAyromux nmpeamMeToB: «Anrera W Haydajla aHaJIku3ay,
((FCOMCTpI/IH», KOTOPBIC H3YYAKOTCA O010kaMH. B COOTBETCTBMM C 3THM COCTaBJIEHO TEMATHYECKOE
IJIAHUPOBAHUC! anre6pa M Ha4dalla aHalJli3a U3 pacucTa 3 yaca B HCACIIO, I'COMCTPUA — 2 yaca B HCACIIIO.
TemaTuueckoe IJIAHUPOBAHUEC COCTABJICHO HaA 170 YPOKOB.

PaGouas mporpamma paccuutana Ha 102 y4eOHbIX yaca B roj (3 vaca B Hemen0) mo airedpe u
HavajaM aHaiau3a u 68 ydeOHbIX yaca (2 yaca B HEJICII0) 110 TEOMETPHUH.

IlnanupyeMble JIUYHOCTHBIE pPe3yJbTaThbl 0cBoeHus1 OOIIL

JInuHoCcTHBIE pe3yJbTaThl B cpepe OTHOLIEHUI o0y4yaroluXcs K cede, K CBOeMY 310POBbIO, K
NMO3HAHMIO cels:

OpUEHTAlMsI OOYYAIOIIMXCS Ha JOCTHKEHUE JIMYHOTO CYACThs, pEAIM3AIUI0 TO3UTHUBHBIX
YKU3HEHHBIX TEPCIEKTUB, WHUIIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh U CIOCOOHOCTHh K JIMYHOCTHOMY
CaMOOTIPEJICIICHUIO, CTOCOOHOCTh CTaBUTH 1€ U CTPOUTH KU3HEHHBIE TUTAHBL;

TOTOBHOCTh U CIIOCOOHOCTH 00ecredynTh cede U CBOMM OJHM3KUM JOCTOMHYIO JKM3HB B IpoIlecce
CaMOCTOATENIbHOM, TBOPUYECKON U OTBETCTBEHHOU JIEATEIBHOCTH;

TOTOBHOCTh U CIIOCOOHOCTh OOYYArOMIMXCS K OTCTAaMBAaHUIO JTMYHOTO JOCTOMHCTBA, COOCTBEHHOTO
MHEHHUS, TOTOBHOCTh W CIIOCOOHOCTH BbIpa0aThIBaTh COOCTBEHHYIO TMO3UIMIO IO OTHOIIEHUIO K
00IIECTBEHHO-TIOMUTHYECKUM COOBITUSM IMPOIUIOTO U HACTOAIIETO HA OCHOBE OCO3HAHUSI M OCMBICICHUS
WCTOPHUU, TYXOBHBIX LIEHHOCTEN U JOCTUKEHUM HAIIEH CTpaHBbI;

TOTOBHOCTb U CIIOCOOHOCTh O0YYAIOMIMXCs K CAMOPA3BUTHIO M CAMOBOCIIUTAHUIO B COOTBETCTBUU C
o011eueI0BeUYeCKUMU 1IEHHOCTSIMU U HJeallaMi TPpaKIaHCKOro OO0IIecTBa, MOTPEOHOCTh B (DHU3HUECKOM
CaMOCOBEPILIEHCTBOBAHUH, 3aHATUAX CIIOPTUBHO-03/I0POBUTENILHON JAESATEIbHOCTHIO;

MPUHATAEC W pealu3anus I[IEHHOCTEeH 3J0pOBOro W Oe3omacHOro oOpa3a >KW3HH, OepexHoe,
OTBETCTBEHHOE W KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (PH3UYECKOMY U TCHXOJIOTUYECKOMY
3/10pOBbIO;

HEMPUITHE BPEIHBIX MPUBBIYEK: KYPEHUS, YIIOTPEOICHHS aJTKOTOJISI, HAPKOTHUKOB.

JInuHoCTHBIE pe3yjbTaThl B cdepe oTHomeHHil oOyudarommxcss K Poccum kak k Poamne
(OteuecTBY):

poccuiickasi HMJIEHTUYHOCTh, CIIOCOOHOCTH K OCO3HAHHIO POCCHICKOM HISHTHYHOCTH B
MOJIUKYJIBTYPHOM COLIMYME, YYBCTBO NPUYACTHOCTH K HCTOPHUKO-KYJIBTYPHOM OOIIHOCTH POCCHUHUCKOIO
Hapoja u cyns0e Poccuu, marpuotusm, roTOBHOCTH K Cy)eHU0 OTedecTBy, ero 3aiuTe;

YBOKEHUE K CBOEMY HApOJy, YYBCTBO OTBETCTBEHHOCTH mepea PoamHOM, TOPAOCTH 3a CBOM Kpaii,
cBoro PoauHy, mpomuioe M HAcTOslee MHOTOHAllMOHAJIBLHOTO Hapoaa Poccuu, yBaxeHue K
rOCyJIapCTBEHHBIM CHMBOIaM (rep0, diar, THMH);



(GopMHpOBaHHE YBaXXEHHUS K PYCCKOMY S3BIKY KaK TIOCYJapCTBEHHOMY s3bIKy Poccuiickoil
Deneparuy, SBISIOMIEMYCSI OCHOBOH POCCHICKON HMICHTUYHOCTH U TJIaBHBIM (PAKTOPOM HAIMOHAJIBHOTO
CaMOOIIPEEIICHNUS;

BOCIIUTAaHHE YBAKECHUS K KYJIbType, SI3bIKaM, TPAAULUSAM U OObIYasM HapOOB, MPOKHUBAIOIIUX B
Poccuiickoit deneparumu.

JInuHoCTHBIE pe3yabTaTbl B cepe OTHOLIEHHIT 00y4alIIMXCSl K 3aKOHY, FOCYJIapcTBY H K
rPakIaHCKOMY 001ECTBY:

I'PaX1aHCTBEHHOCTb, I'PaXJAaHCKasl MO3UILHS aKTHUBHOI'O M OTBETCTBEHHOI'O YJIEHAa POCCUICKOTO
o0I11ecTBa, OCO3HAIOIIET0 CBOM KOHCTUTYLIMOHHBIE IIpaBa M OOSA3aHHOCTH, YBAaXKAlOILEro 3aKOH U
IPaBOMNOPSJIOK, OCO3HAHHO IPUHUMAIOIIEr0 TPAJULMOHHbIE HAIMOHAJIbHBIE U O0IIeYeI0BEeYECKHe
TYMaHHCTUYECKHE U IEMOKPATHYECKHE IEHHOCTH, TOTOBOTO K YYaCTHIO B OOIIIECTBEHHOM JKU3HHU;

IIPU3HAHUE HEOTUY)KJAEMOCTH OCHOBHBIX IpaB W CBOOOJ 4EJIOBEKa, KOTOpbIE IPHHAIJIEKAT
KaXJIOMY OT POKJCHHS, TOTOBHOCTb K OCYILECTBJICHUIO COOCTBEHHBIX MPaB M cBOOO1 O3 HapyIIeHUs IPaB
U CBOOOJ IpYrux JIUL, FTOTOBHOCTh OTCTaMBaTh COOCTBEHHBIE IIPaBa U CBOOO/bI YEJIOBEKA U TpaKJaHHWHA
COIIACHO OOLIENpPU3HAHHBIM MPUHLUMIIAM M HOpPMaM MEXJIYHApOJHOTO IIpaBa U B COOTBETCTBHM C
Koncturynueit Poccuiickont ®denepannu, npaBoBas U NOJIUTHYECKAs TPAMOTHOCTB;

MHUPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W OOIIECTBEHHOMH
IPAaKTUKHA, OCHOBAaHHOE Ha JUajlore KyJbTyp, a TaKKe pPa3JM4HbIX (opM OOIIECTBEHHOI'O CO3HAHMA,
OCO3HAaHHE CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

UHTEpUOpU3ALMs LEHHOCTEH JEMOKpaTMM M COLMAIBHOM COJNMIApPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY PEryJIMPOBAaHUIO OTHOLIEHHUN B IPYIIIE WU COLUAIbHON OpraHU3ally;

TOTOBHOCTh OOYyYaroIUXCsi K KOHCTPYKTUBHOMY YYacTUIO B IPUHATHM PELICHUH, 3aTparuBaroLInxX
UX IpaBa U HHTEPECHl, B TOM UHCJIE B pa3nyHbIX (opMax OOIIECTBEHHOW CaMOOpTraHU3ally,
caMmoyIipaBJieHHsl, O0IIECTBEHHO 3HAaUUMOMN JAEATEIbHOCTH;

MIPUBEPKEHHOCTh HUJAESIM HWHTEPHALMOHAIM3MA, JPYXKObl, PaBEHCTBA, B3aUMOIIOMOILIM HapOJOB;
BOCIIMTAHUE YBA)KUTEIBHOIO OTHOLIEHUS K HAlMOHAIBHOMY JOCTOMHCTBY JIIOAEH, HX YyBCTBaM,
PEeNUTHO3HBIM YOEXKACHUSIM;

TOTOBHOCTb 00YYarOIIKXCsl IPOTUBOCTOATH UIE€0JIOTHH SKCTPEMHU3MA, HallMOHAIN3Ma, KceHo(hoOuu;
KOPPYINILNH; JAUCKPUMHUHAIMK IO COLUAIBHBIM, PEIUTHO3HBIM, PAacOBBIM, HAllMOHAJIBHBIM NpPU3HAKAM U
JPYTMM HEraTUBHBIM COLIMAJIbHBIM SIBIICHUSAM.

JInuHoCTHBIE pe3yabTaThl B cepe OTHOLIEHUI 00YUAIOIIMXCS ¢ OKPYKAKIIUMH JIIOJIbMU:

HPAaBCTBEHHOE CO3HAHUE M TIOBEJCHHE Ha OCHOBE YCBOEHHS OOIIEYETIOBEYECKHX LEHHOCTEH,
TOJIEPAHTHOTO CO3HAHUS W IOBEACHMSI B IOJIUKYJIBTYPHOM MHpPE, TOTOBHOCTH U CIIOCOOHOCTH BECTH
JIMAJIOT C IPYTMMHU JIFO/IbMH, IOCTUTaTh B HEM B3aMMOIIOHMMAHUs, HAXOIUTh OOIIHME LEeIH U COTPYAHUYATh
JUISL UX TOCTHKEHUS;

NPUHATHE TYMAHUCTHUECKUX IEHHOCTEH, OCO3HAHHOE, YBAXKUTEIbHOE M J00poXkKenaTenbHOoe
OTHOLIEHHE K IPYTOMY YEJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO;

CMOCOOHOCTh K COTEPEKUBAHUIO UM (OPMUPOBAHUE MO3UTUBHOTO OTHOIIEHUS K JIOASM, B TOM
YHClie K JIUIAM C OFPaHUYEHHBIMU BO3MOXKHOCTSIMU 3[I0OPOBBSI U MHBAIMJIAM; Oepe’kHOE, OTBETCTBEHHOE U
KOMIIETEHTHOE OTHOIIEHHE K (PU3MUECKOMY M TCHXOJOTHYECKOMY 3J0POBBIO APYIHX JOJel, yMeHue
OKa3bIBaTh MEPBYIO MOMOIIIb;

(dbopMHpoBaHNE BHIPa)KEHHOW B MOBEJICHHMHM HPABCTBEHHOW MO3MIIMHU, B TOM YHUCIIE CIIOCOOHOCTH K
CO3HATEeNbHOMY BBIOOpPY J00pa, HPABCTBEHHOTO CO3HAHHWA M TIOBEJACHMS HAa OCHOBE YCBOCHHS
00111€4eNIOBEYECKUX [IEHHOCTEH U HPABCTBEHHBIX YYBCTB (UECTH, JI0JTa, CIPABEAIMBOCTH, MUJIOCEPAUS U
TIPYKETIO0uS);

pa3BUTHE KOMIIETEHIMH COTPYJHUYECTBA CO CBEPCTHUKAMH, JETbMH MIIAQIUIETO BO3pacTa,
B3POCIBIMH B 0Opa30BaTEIIbHOM, OOIIECTBEHHO IOJIE3HOM, y4eOHO-MCCIIeNOBATEeIbCKOM, MPOCKTHOU U
JIPYTUX BUOAX ACSITEIbHOCTH.

JIn4HOCTHBIE Ppe3yJabTaThl B c(epe OTHOLIEHHH OOYyYalOIIUMXCH K OKPYKAWIIEMY MHPY,
sKMBOI IPUPoOJE, XYA0KECTBEHHOM KYJIbTYype:

MHUPOBO33PEHUE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH, 3HAUMMOCTH HAYKH,
TOTOBHOCTh K HAyYHO-TEXHHMUYECKOMY TBOPYECTBY, BJaJIeHHE NOCTOBEPHOW MH(OpMAaIUEil O mepeaoBhIX
JOCTHKEHHUSAX U OTKPBITUSAX MUPOBOM M OTEUECTBEHHOM HAayKH, 3aMHTEPECOBAHHOCTb B HAYYHBIX 3HAHMIX
00 ycTpolicTBe MUpa U 00IIIeCTBa;



TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CaMOOOPa30BaHUIO, HAa MPOTSKEHUU BCEH
JKU3HU; CO3HATEIbHOE OTHOLICHHE K HENPEephIBHOMY O0Opa30BaHUIO KaK YCJIOBUIO  YCIEITHON
npodeccuoHaNbHOM U 0OLIECTBEHHON AESITETbHOCTH;

IKOJIOTHYECKAs KYJIbTypa, OEpeHOE OTHOIICHHS K POTHOM 3eMiie, pUpOIHBIM OoraTtcTBam Poccun
U MHUpa; NOHMMAaHHE BIUSHUS COIMAIBHO-PKOHOMHYECKHX IIPOLIECCOB HA COCTOSHUE MPHUPOIHON U
COILIMATILHOM CPeJIbl, OTBETCTBEHHOCTh 32 COCTOSIHUE IPUPOTHBIX PECYPCOB; YMEHHS U HABBIKH Pa3yMHOTO
IPUPOJIONONIL30BAaHUS, HETEPIUMOE OTHOUIEHHE K JIHCTBUSAM, NPUHOCSIIUM Bped SKOJOTHUHU;
MPHOOPETEHUE OMBITA YKOJIOTO-HAMPABICHHON ACITEILHOCTH;

ACTETUYECKOE OTHOLIECHUS K MHpPY, TOTOBHOCTh K 3CTETUYECKOMY OOYCTPOWCTBY COOCTBEHHOTO
ObITa.

JInuHOCTHBIE pPe3yabTaThl B cepe OTHOLIEHHI 00y4alOIUXCSl K ceMbe H POAUTENIAM, B TOM
YHcJie NOAr0TOBKA K CeMEiHOM KU3HU:

OTBETCTBEHHOE OTHOIIEHUE K CO3/IaHUI0 CEMbU HA OCHOBE OCO3HAHHOTO TMPUHSATHS IICHHOCTEH
CEMEMHOM KU3HMU,

MIOJIOKUTEIbHBIA 00pa3 CeMbH, POAUTENbCTBA (OTLIOBCTBA M MAaTEPUHCTBA), MHTEPUOPU3ALIUS
TPaULIMOHHBIX CEMEHHBIX IIEHHOCTEH.

JInuHOCTHBIE pe3yJIbTAThl B c)epe OTHOLIEHHS 00YYAINUINXCHA K TPYAY, B cdepe CONMAIBHO-
IKOHOMUYECKMX OTHOLICHUIA:

YBaXXCHHE KO BCeM (hopMaM COOCTBEHHOCTH, TOTOBHOCTH K 3allIUTE CBOCH COOCTBEHHOCTH,

OCO3HaHHBIM BbBIOOp Oyaymiedl mpodeccun Kak TyTh M CIHOCOO peanu3alud COOCTBEHHBIX
YKU3HCHHBIX TUTAHOB;

TOTOBHOCTh OOYyYaromuxcsi K TPYAOBOH MpodeccCHOHANIbHON NEeATENbHOCTH KaK K BO3MOXHOCTHU
y4acTus B PEHICHUH JINIHBIX, OOIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIIEHAIIMOHAILHBIX TTPOOJIeM;

MOTPEOHOCTh TPYAUTHCSA, YBAXKEHHUE K TPyAy MU IIOISIM TpPyAa, TPYAOBBIM JOCTHXKECHUSAM,
JT0OPOCOBECTHOE, OTBETCTBEHHOE U TBOPUYCCKOE OTHOIICHHUE K PAa3HBIM BHJIaM TPYIOBOU JIESTEIBHOCTH;

TOTOBHOCTBH K CaMOOOCITYy>KMBaHHIO, BKJIIOUast 00y4eHHE U BBIMOJIHEHNUE JOMAITHUX 00s13aHHOCTEH.

JInyHOCTHBIE pe3yJbTaThl B cdepe (PU3MYECKOr0, IMCHUXO0JOTMYECKOro, COLUUAJBHOIO H
aKaJeMH4ecKoro 0J1aronoyyusi 00y4armmuxcs:

(dbuzmvecKkoe, SMOIMOHATHHO-TICUXOJIOTHYECKOE, COIMAIbHOE OJaromnoyiyyrne OOydJaroluxcs B
KU3HH 0O0pa3oBaTEeNbHOM OpraHW3allud, OIIYIICHHE JeThbMH O€30MacHOCTH M  TCHUXOJOTHYECKOTO
KoM(opTa, HHPOPMAIIIOHHOM 6€30I1aCHOCTH.

IlnannpyemMsble MeTanpeaMeTHbIe pe3ybTaTbl ocBoeHusst OOIT

MeranpeaMeTHble Ppe3yJbTaTbl OCBOCHHSI OCHOBHOH 00pa3oBaTeJIbHOM NPOrpaMMBbI
npeacTaBJeHbl TPeMs TPyNIIaMi YHUBEPCAIbHBIX YUeOHbIX AeiicTBuii (YY /).

PeryasitTuBHbIe YHHBepCaJbHbIC y4eOHbIe el CTBUS

BbInyCKHUK HAy4YuTCH:

CaMOCTOATENIBHO OIPEAEATh LEJIM, 3a4aBaTh [apaMeTpbl U KPUTEPUH, 110 KOTOPBIM MOKHO
ONPEETUTh, YTO LENb JTOCTUTHYTA;

OLICHUBATh BO3MOXKHBIE IIOCIEACTBUS [JOCTH)KCHMS IIOCTaBICHHOW LEIIM B JEATEIBHOCTH,
COOCTBEHHOM KU3HU U JKU3HHU OKPYKAIOIIUX JII0IeH, OCHOBBIBAsICh HA COOOPAKEHUSAX STUKU U MOpAJI;

CTaBUTh U (GOPMYIHNPOBATH COOCTBEHHbIE 337a4l B 00pa30BaTEIbHOMN JESITEIbHOCTH U KU3HEHHBIX
CUTyalUsX;

OLIEHUBATh PECYpPCHI, B TOM YHCJIE BPEeMs M Jpyrue HeMaTepHallbHble Pecypchl, HEOOXOUMBbIE IS
JOCTH>KEHMS IOCTABJICHHOW LIETIH;

BbIOMPATh MYyTh JAOCTHXKEHHS 1LIEJIH, IJIAHWPOBATh pEIICHUE MOCTABICHHBIX 3a/1a4, ONTUMHU3UPYS
MaTepHalbHbIE U HEMaTepUaIbHbIEC 3aTPATHI;

OpraHu30BbIBaTh APPEKTUBHBIN MOUCK PECYPCOB, HEOOXOIUMBIX ISl JOCTHKEHMS MOCTABICHHOU
LEIIH;

COIIOCTABJIATH ITOJYYEHHBIN PE3yJIbTAT AEATEIbHOCTH C IIOCTABICHHOMN 3apaHee LIEIbIO.

2. Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE 1eHCTBUSA

BbinmyckHUK HayunTCs:

UCKaTh M HAaXOIUTh OOOOLIEHHbIE CHOCOOBI pPELICHMs 3aJady, B TOM 4YHCIE, OCYIIECTBIIAThH
pa3BepHYTHI MHPOPMALMOHHBIA MOUCK U CTaBUTh HA €r0 OCHOBE HOBBIC (y4eOHBIC U TO3HABATEIHHBIC)
3aJa4H;



KPUTHYECKH OLIEHUBATh U MHTEPIPETUPOBATh UH(DOPMALIMIO C pa3HbIX MO3ULMUN, pacrno3HaBaTh U
dbuKcUpOBaTh MPOTUBOPEUUS B MHPOPMAITMOHHBIX UCTOUYHUKAX;

HCIIOJIb30BATh Pa3IMYHbIe MOAEIbHO-CXEMAaTHUECKHE CPEACTBA JIIsl IPECTABICHUS CYILIECTBEHHBIX
CBsI3¢H U OTHOIICHHUIA, a TAK)KE TPOTUBOPEUMHA, BHISIBICHHBIX B HHPOPMAIIHOHHBIX UCTOYHHKAX;

HaXOJUTh U MPUBOJUTH KPUTHUECKHUE APIyMEHTHI B OTHOIICHUU NEHCTBUN U CYKIEHHI APYyroro;
CIIOKOMHO M Pa3yMHO OTHOCUTBHCSA K KPUTHUYECKUM 3aMEUaHUSM B OTHOLIEHUU COOCTBEHHOIO CYXICHUS,
paccMaTpuBaTh UX KaK pecypc COOCTBEHHOI'O Pa3BUTHS;

BBIXOJIUTh 32 paMKU Y4YEOHOro MpeIMeTa U OCYIIECTBIATH IEJICHANPABICHHBIA IOUCK
BO3MOXKHOCTEH JUIsl HIMPOKOTO MEepeHoca CPEJICTB U COCOO0B AeHCTBUS;

BBICTpAauBaTh WHIWBUIYaJIbHYIO OOpa30oBaTeNbHYI0 TPACKTOPHUIO, YYUTHIBAs OTPAaHUYEHHUS CO
CTOPOHBI JIPYTUX YYACTHUKOB U PECYPCHBIC OTPAaHUUYCHUS;

MEHSTh U YACPKUBATh pa3Hble MO3UIIMU B TO3HABATEIILHOM 1€ATEIHHOCTH.

KoMMyHnKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIe /1eiiCTBUSA

BbINyCKHUK HAYYUTCS:

OCYIIECTBIISITh IETOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMHM, TaK M CO B3POCIBIMH (KaK BHYTPHU
o0pa3oBaTeNbHON OpraHu3aluyd, TaKk M 3a e MpefelaMu), MOoAOUpaTh MapTHEPOB [UIsl JIEIOBOI
KOMMYHHKAITIH HCXOJISI U3 COOOPaKEHUH Pe3yIbTATUBHOCTH B3aUMO/ICHCTBUS, a HE JIMYHBIX CHMITATH;

MIPU OCYIIECTBICHUH TPYHNIOBON pabOThl OBITH KaK PYKOBOAMTENEM, TaK M YJICHOM KOMAaHIbI B
Pa3HBIX POJISIX (TEHEPATOp UAEH, KPUTHUK, HCTIOTHUTENb, BRICTYNAIOIINN, SKCIIEPT U T.11.);

KOOPIUHUPOBAaTh M  BBINOJHATH pabOTy B  YCIOBUSX  pPEaTbHOrO, BUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BepHYTO, JIOTHYHO W TOYHO H3JIaraThb CBOIO TOYKY 3pPEHUSI C HCIOIb30BAaHUEM aJIeKBATHBIX
(YCTHBIX U MUCHbMEHHBIX ) SI3BIKOBBIX CPEJICTB;

pacrno3HaBaTh KOH(MIMKTOTEHHbIE CUTYAIlMH U MPEeI0TBpalIaTh KOHMINKTHI 10 UX aKTUBHOU (a3bl,
BBICTPAWBaTh JIEJIOBYI0 W O0pa30BaTEbHYI0 KOMMYHHKAIMIO, H30eras JMYHOCTHBIX OLIEHOYHBIX
CYXKJICHUH.



IInanupyemMble npeaMeTHbIE Pe3yJabTAThI:

Mamemamuxa: tl;’l?é’é[)a U Hadaila mamemamuuecKozo anaiusa, ceomempus

Bba3oBblii ypoBeHb

«IIpo6eMHO-(pYyHKIMOHAIbHBIE Pe3yJIbTAThD)

Pasznen BBIHyCKHHK HAY4YIUTCHA BLIHyCKHI/IK MOJIYYIUT BO3MOKHOCTH HAYYUTHCHA
He.]'ll/l OCBOCHHUHA I[JBI HCIIOJIF30BaHUS B IOBCEIHEBHOM KU3HH U obOecrieueHus ,H]lﬂ Pa3eumusl MoliUl1€HUA, UCNOTIb306AHUA 6 NnO8CeOHes Ol
npeamMera BO3MOXHOCTH YCIICHIHOT'O IMTPOAOJIZKCHU A 06pa3013aH1/191 1o HCU3HU

CIICHUAJIBHOCTAM, HC CBA3AHHBIM C ITPHUKJIAAHBIM

u obecneyenus 603MOANCHOCINU ycnewuwHozo npOOOﬂOfC@HMﬂ
HUCIIOJBb30BaHUECM MAaTEMAaTUKHU

06pa306aHu;z no cneyuanrbHoCmsmM, He C6A3AHHbIM C I’lpuKJla()HblM
ucnoJjibzosaruem vamemamuxKu

TpedoBanus Kk pe3yabTaTam

Dnemenmul —  OrepupoBath Ha 6a30BOM YPOBHE MOHSTHSMH: KOHEUHOE — Onepmpoea;m;2 NOHAMUAMU: KOHEUHOe MHONMCECME0,
meopuu MHOECTBO, 3JIEMEHT MHOKECTBA, [IOJIMHOKECTBO, INeMEeHM MHOACECMEd, NOOMHOICECMBO, NepecedeHue U
MARONCECME U nepecedeHre U 00beAMHEHNE MHOKECTB, UHCIOBbIE 00vbeOuHeHUe MHONCECmM8, YUCIO08ble MHOMCECMEa Ha
mamemamuuec MHOECTBA Ha KOOPJAMHATHOMN NPSIMOM, OTPE30K, MHTEPBAI, KOOPOUHAMHOU NPAMOU, OMpe3oK, UHMEP6AlL, NOAYUHMEPEAL,
P — OmepupoBaTh Ha OA30BOM YPOBHE MOHSATUSIMHU: YTBEPKICHHE, NPOMEINHCYMOK C 8bIKOIOMOU MOYKOU, epa(])uuef‘xoe
OTpPUIIAHKUE YTBEPKICHUS, HCTUHHBIC U JIOKHbBIC npeocmasieHue MHONCeCms Ha KOOPOUHAMHOU NIOCKOCMUL;
YTBEPKJICHHUSI, IPUYNHA, CIIEJICTBHE, YACTHBIN Ccllydaid —  onepuposamsv NOHAMUIMU: YMEEPIHcOeHUe, OMPUYaHue
00LIero yTBEpKAEHUS, KOHTPIPUMED; VMBEPHCOCHUSL, UCUHHBLE U JIOHCHbIE YINBEPHCOCHUS,
— HaXOJUTh NepecedeHrne u 00beAMHEHNE ABYX MHOXECTB, NpUYURa, creocmeue, Yacmublil cayyai ooujeco
MPEJICTaBICHHBIX Ipa)UuecKy Ha YUCIOBOH MPAMOIi; VMBepHCOeHUsl, KOHMpHpUMep;
— CTPOUTH HA YUCIIOBOU MPSMOM TTOJIMHOKECTBO YHCIOBOTO —  npoGepamb NPUHAONEHCHOCIb IEeMEHMA MHOHCECMEY,
MHOECTBA, 33JJaHHOE MPOCTEHIIIMMU YCIOBUSMU; —  HaxoOumv nepeceverue u 00veOUHeHue MHONHCECE, 8 MOM
— pacmo3HaBaTh JIOKHBIC YTBEPXKICHHUS, OIMMOKHU B yucie npedCmasieHHblX 2paguieck Ha YUCI080U NPIMOLL U

! 351eck 1 nanee: paco3HABATH KOHKPETHBIE PHUMEPBI OOIINX TIOHATHIA 110 XapaKTePHbIM IIPU3HAKAM, BBIIONHAT JCHCTBHS B COOTBETCTBHH C ONPEIEICHHEM U POCTEHIIIMHU
CBOICTBaMHU MOHATHH, KOHKPETHU3UPOBATH MPUMEPAMH O0IIIHE TTOHATHS.
2 o .

3neck U Jjanee; 3HaTh OINPE/IEIeHNE TIOHATHS, YMETh MOSICHIATH €r0 CMBICI, YMETh MCIIOIh30BaTh MOHATHE M €0 CBOMCTBA MPH MPOBEACHUN PACCYKICHHUN, PEIICHUH 3aad.



pPacCyXJICHUSIX,
KOHTPIPUMEPOB.

B TOM YHCJIE C UCIIOJIb30BAHHUCM

B nosceonesnoii srcuznu u npu uzyueHuu Opy2ux npeomemos:

UCIIOJIB30BaTh YUCJIOBBIE MHOKECTBA HA KOOPAUHATHOMN
IIPSAMOM I OIIMCAHUs PEAJIBHBIX IIPOLIECCOB U SIBJICHUN;
IIPOBOAMTD JIOTHYECKHUE PACCYXKICHUS B CUTYaLUAX
IIOBCEJHEBHOM KU3HH

Ha KOOPOUHAMHOU NIOCKOCIU,
npoeoouUms 00KaA3amelbHble PaccyricoeHus 0isi 000CHOBAHUS
UCIUHHOCIU YMBEPIAHCOEHULL.

B noeceonesnoti scuznu u npu uzyuenuu Opyeux npeomemos:

UCNONL308AMb YUCTIOBbIE MHONCECMBA HA KOOPOUHAMHOU
APAMOTL U HA KOOPOUHAMHOU NIOCKOCIU 0151 ONUCAHUSL
PeanbHbIX NPOYECcos U AGNEeHULL,

nPo6OOUMb OOKA3AMENbHbLE PACCYHCOCHUS 8 CUMYAYUSIX
NOBCEOHEBHOU HCUZHU, NPU PeUleHUU 3a0ay U3 Opyeux
npeomemos

Yucna u
ebIparrceHus

OnepupoBaTh Ha 0a30BOM YPOBHE NOHATUSAMHU: LIEJI0€ YHCIIO,
JIETUMOCTh YUCell, OOBIKHOBEHHAs IPO0b, JeCATUYHAsS IPOOb,
paLMOHATILHOE YHCII0, MPUOIMKEHHOE 3HAUEHUE YnCIIa,
4acTh, A0JIs1, OTHOLIEHHUE, TPOLIEHT, IOBBILLIEHUE U
MOHM)KEHUE Ha 3a/laHHOE YHCIIO MPOLIEHTOB, MacIlTao;
OIepupoBaTh Ha 6A30BOM YPOBHE MOHATUAMU: JIorapuhm
yKclla, TPUTOHOMETpPUYECKasi OKPYKHOCTb, IpaJyCcHas Mepa
yria, BeIMYMHA yTIJja, 3alaHHOT0 TOYKOW Ha
TPUTOHOMETPUUECKON OKPYKHOCTH, CUHYC, KOCHHYC,
TAQHI'€HC U KOTAHT€HC YIJIOB, UMEIOIINX POU3BOJIBHYIO
BEJIMUUHY;

BBITIOJIHATH apUPMeTHYECKHE AEUCTBUS C LEJIBIMUA U
paloOHaIbHBIMU YHACIAMY,

BBITNOJIHATH HECTIOKHBIE TPEOOPa30BAHUSI YUCIOBBIX
BBIPAXECHU, COIEPIKALUX CTEIIEHHU YnCe, TM00 KOPHU U3
qucen, 0o Jorapu@msl yuce;

CpaBHMBATh pallMOHAJIbHBIC YHCIIa MEXKIY CO00ii;
OILICHUBATh U CPABHUBATDH C PALIMOHAIBHBIMU YHUCIAMU
3HAYEHUS LIEJIBIX CTEMEHEN YHhCeNl, KOPHEN HAaTypaIbHOM
CTETIEHHU U3 YHUCEJI, JOrapu(pMOB YHCEN B IPOCTHIX CIIy4yasx;
n300paxxaTh TOUKaMH Ha YHCIOBOW MPSIMOM LeNIbIE U
paloHaIbHbIE YHCIa,;

n300pakaTh TOUKAMHU Ha YUCIOBOM MPSIMOH 11eJIble CTENEHH

C60600HO onepuposamv NOHAMUAMU: Yel0e YUCTO,
0eUMOCmb yucei, 00bIKHOBEHHASI OPOOb, OeCamuyHas
0pobOb, PaYUOHANbHOE YUCTO, NPUOIUNCEHHOE 3HAUEeHUe
Yucaa, 4acmo, 00Jisl, OMHOULeHUE, NPOYEHM, NOBGbIUUECHUE U
NOHUJICEHUE HA 3A0AHHOE YUCILO NPOYEHMO8, MACUmao,
nPUBOOUMb NPUMEPHL YUCET C 3A0AHHBIMU CEOUCMEAMU
oenumocmu,

ONepuUpoBamb NOHAMUAMU.: JI02APUPM YUCIA,
MPUCOHOMEMPUUECKASL OKPYICHOCb, PAOUAHHASL U
2paodycHas mepa yend, eIutuna yeud, 3a0aHH020 MOYKOU Ha
MPUSOHOMEMPUUECKOU OKPYIHCHOCIU, CUHYC, KOCUHYC,
MAH2EHC U KOMAH2EHC Y2Il08, UMEIOUUX NPOUZBOTLHYIO
BEUYUHY, YUCTA € U T,

BbINOIHAMb apugmemudecKkue 0eticmeuss, couemas yCmHle u
NUCbMEHHbLE NPUEMbL, NPUMEHSS NPU He0OX0OUMOCMU
BbIUUCIUMENbHBLE YCIMPOLUCMBA;

HAaxo0umy 3Ha4eHus KOpHs HAMypaibHOU CIMeneHu, CmeneHu
C PAYUOHATILHBIM NOKA3AMeENeM, J102apUpma, UCNoIb3ys npu
HeoOX00UMOCmuU 8blUUCTUMENbHbIE YCIMPOUCMBA;
NOIb308AMbCSL OYEHKOU U NPUKUOKOU NPU NPAKMUYECKUX
pacuemax;

npo8oOUMb NO U3BECMHBIM POPMYIAM U NPABUIAM
npeobpazoeanuis 6YKEEHHbIX bIPANCEHUU, BKII0UAIOUJUX
cmenetu, KOpHU, 102apugmvl 1 MpueoOHOMempuiecKue




quCcel, KOPHU HaTypaJIbHOW CTETIEHU U3 YUCEII, JIOTapu(pMbl
YHCEJl B IPOCTBIX CIIy4asx;

—  BBIIOJHATH HECTIOXKHBIE MPEOOPa30BaHUS LENbIX H JPOOHO-
palMOHATBHBIX OYKBEHHBIX BBIPAKCHUN;

— BBIPaXXaTh B IPOCTEHIINX CIIy4asiX U3 PABCHCTBA OJHY
IIEPEMEHHYIO Yepe3 APYTHUeE;

—  BBIYUCJIATH B [IPOCTHIX CIIydasX 3HAYEHMS YUCIIOBBIX U
OYKBEHHBIX BBIPAXCHUM, OCYIIIECTBIISISI HEOOXOMMBbIE
HOJICTAHOBKH U ITpeoOpa3oBaHus;

— U1300paxkaTb CXEMATUYECKHU YIrojl, BEIMYMHA KOTOPOTO
BbIpaXKEHA B Irpajycax;

— OLIEHUBATh 3HAKHU CHHYCA, KOCUHYCA, TAHT€HCA, KOTaHI'€HCa
KOHKPETHBIX YIJIOB.

B nosceonesnoil sicuznu u npu uzyuernuu Opyeux y4eOHwix
npeomemos:

—  BBIIOJIHATH BBIYMCIICHUS IIPU PEILIEHNN 3a/1a4 IPAKTUYECKOTO
Xapakrepa,

—  BBINOJIHATH IPAKTUYECKUE PACUETHI C UCIIOIB30BAHUEM IIPH
HE0OXO/IMMOCTH CIIPABOYHBIX MaTepHajIoB U
BBIYMCIIUTEIIBHBIX YCTPOUCTB;

— COOTHOCHUTB PEaJIbHBIEC BEIIMYUHBI, XaPAKTEPUCTUKH
00BEKTOB OKPYKAIOIIEro MUPa C UX KOHKPETHBIMU
YU CJIOBBIMH 3HAYCHUSIMU;

— HCHOJb30BaTh METO/bI OKPYIJICHHSI, IPUOIMKEHUS U
MIPUKUJKY IIPU PEILICHUH PAKTUYECKUX 3a7a4 [TOBCEHEBHOU

@yuryuu;

HAX0O0UMb 3HAYEHUS YUCLOBbIX U OYKBEHHBIX GbIPANCEHUI,
ocywecmaesis Heooxooumvle NOOCMAHOBKU U
npeobpazoeanus,;

U306pasicameb cxemamuyecKku Y20, GeIUYUHA KOMOopOo2o
8bIpadicena 6 cpadycax uiu paouaHax;

UCNONL308AMb NPU PEUEeHUU 3a0ay MadIUYHble 3HAYeHUs
MPULOHOMEMPUYECKUX DYHKYULL YeN08;

BbINOIHAMb NEPeO0 BEIUYUHBL Y2ld U3 PAOUAHHOU MePbl 6
2paodycHy0 u 0OpamHo.

B nosceonesnoil scuznu u npu uzyueHuu Opyeux y4eOHbix

npeomemos:

BbINOIHAMb OCUCMBUsL C YUCTOBIMU OAHHBIMU NPU PeULeHUU
3a0a4 NPAKMu4ecKo2o Xapakmepa u 3a0ad U3 pasiuiHblx
obaacmeti 3HAHUU, UCNOIb3YSL NPU HEOOX0OUMOCU
CNPAasoUHble MAMePUabl U GbIYUCTUMENbHBLE YCMPOUCMEA,
OYeHUBAMb, CPABHUBAMD U UCNOTIL308AMb NPU PelleHUl
NPAKMUYeCKUX 3a0ay Yucioevle 3HA4eHUs pedibHbIX 6ETUUUH,
KOHKDEmHble YUCTI0BbLE XAPAKMEPUCMUKU 00bEKMO8
OKpYIHCcaoujeco Mmupa

JKU3HU
Ypagnenus u — Pemarp nuHeliHbIe ypaBHEHUS U HEPABEHCTBA, KBA/IPATHBIC —  Pewamo payuonanvHvle, nokazamenvHvie u
Hepasencmea YPaBHCHHA, Jloeapugmuyeckue ypasHeHus U Hepagencmea, npocmetiuiue

— pemrath norapudmudeckue ypapaeHus Buaa log, (bx +c) =d
U npocreiiimue HepaBeHcTBa Buaa 10g,x<d;

—  peluaTh MoKasaTelbHbIC ypaBHeHus, Buna 8 °=d (rze d
MOYHO MPEJICTABUTh B BUJIC CTCIICHH C OCHOBAHUEM &) U
npocreiimue Hepasenctsa Buaa 8'<d  (rae d MoxHO

UppayUOHAIbHbIE U MPULOHOMEMPUTECKUE YPAGHEHUS,
HepagseHcmea U ux CUCmembl;

UCNONb306aMb MEMOObl peuleHus YyPaeHeHUll. npugedeHue K
8UOY «NpoOU3Be0eHUe PABHO HYTIO» UIU «4ACMHOE PAGHO
HYII0», 3aMeHa NePeMEHHbIX,




MNpeaACTaBUThL B BUAC CTCIICHU C OCHOBAHUCM a),

— MPUBOAMUTH HECKOJIBKO MTPUMEPOB KOPHEHN MPOCTEHIIIETO
TPUTOHOMETPHUECKOT0 ypaBHEHHS BUAA: SInX = &, COSX = a,
tgx = a,ctgx = a, re a — TabIMYHOE 3HaYCHUE
COOTBETCTBYIOIIEH TPUTOHOMETPUYECKON (PYHKIIUU.

B nosceonesnoui srcuznu u npu usyuenuu opysux npeomemos:

— COCTaBJIATH U pCIIaTh YPAaBHCHUA U CUCTCMbI ypaBHCHI/Iﬁ IIpu
PCHICHUH HCCJIOXKHBIX IIPAKTUYCCKUX 3ada4

—  UCNONb308aMb MEMOO UHMEPBANO8 O/ peuleHUs
HepaseHcms,

— ucnoavzosams epapuueckuit Memoo 0Jisi NPUOIUNCEHHO2O
PpeueHus ypasHeHUll U HepageHCms;

—  U300paddcamv Ha MPUSOHOMEMPUYECKOL OKPYIHCHOCMU
MHOIHCECNBO peueHUti NPOCMeUUUX MmpUu2oOHOMempudecKux
VPABHEHUll U HEPABEHCME,

—  GbINOAHAMb OMOOP KOPHel yPAGHEeHUL UL PeuleHUll
HepaseHCcme 6 COOMEEemMcmeuU ¢ OONOIHUMENbHbIMU
VCLOBUAMU U 02PAHUYEHUSMU.

B nosceonesnoil sicuznu u npu uzyueHuu Opyeux y4eOHbix
npeomemos:

—  CcOCMaesnsmy U peuiams YpPasHeHUsl, CUCTeMbl YPAGHEHULL U
HepaseHcmea npu peulenuu 3a0ay Opyeux y4eomsix
npeomemos;

—  UCNONb308aMb YPABHEHUs U HEPABEHCMEA OJisl HOCMPOEHUsL U
UCcne008anus RPOCMeNUUx Mamemamuyeckux mooeneu
PEANbHbIX CUMYayuil Uiu NPUKIAOHBIX 3A0aY,

—  yMemb UHMEPNPEemupo8ams NOJYYEeHHbIU NPU PeuleHUU
VPABHEHUsl, HEPABEHCMBA UL CUCTEMbL Pe3VIbImam,
OYeHUBamy €20 NPagoonooodue 8 KOHmeKcme 3a0aHHOU
PeanvHoOl cumyayuu uiu RPUKIA0HOU 3a0aju

Dyukyuu

— OmnepupoBaTh Ha 6a30BOM ypOBHE MOHATUSAMU: 3aBUCUMOCTh
BEJIMYMH, QYHKIMSA, apTyMEHT U 3HaueHHe QyHKIINY,
001acTh OnpeeNieHusI © MHOXKECTBO 3HAYCHUH (yHKIINH,
rpaduK 3aBUCUMOCTH, TpaQuK QYHKIUHU, HYIH QYHKIUH,
POMEKYTKH 3HAKOTIOCTOSTHCTBA, BO3PACTaHHE Ha YMCIOBOM
IPOMEXYyTKe, yObIBaHUE Ha YHCIOBOM IIPOMEXKYTKE,
HanOoJIbIIee M HaMMEHbIIIee 3HaYeHNEe (PYHKIINU Ha
YHUCIOBOM MTPOMEXKYTKE, EproandecKas GyHKIUS, TepUO/T;

— omepupoBaTh Ha 0A30BOM YPOBHE TIOHATHAMH: TIpSIMast U
oOpaTtHas MPOMOPIIMOHANEHOCTD JIMHEIHAS, KBapaTHIHAs,
JorapumMHuyUecKas ¥ nokasareabHast QyHKINH,

—  Onepuposamov NOHAMUAMU: 3A8UCUMOCTb GETUYUH,
@yHKYyus, apeymenm u 3HavyeHue QyHKyuu, ooiacme
onpeoeneHus U MHOMCeCmE0 3Ha4eHUll (YYHKYUuu, epagux
3agucumocmu, 2pagux GyHKyuu, Hyau QyHKyu,
NPOMENCYMKU 3HAKONOCMOAHCMEA, 803PACMAHUe Ha
YUCTI080M NPOMENCYNIKeE, YObl8aHUe HA YUCTOBOM
npomedxcymke, Haubovbuiee U HauMeHbliee 3HAYeHUe
@YHKYUU HA YUCTOBOM NPOMENHCYIMKE, NEPUOOUUECKAS]
@DyHKYUs, nepuoo, yemHas u HeuemHas PYHKYuu,

— onepupogamv NOHAMUAMU. NPAMASL U 0OpamHas
NPONOPYUOHATLHOCIY, IUHEHAS, K8AOPAMUYHAS,




TPUTOHOMETPHUUYECKHE (DYHKIINH;

— pacmno3HaBaTh rpaduKu dJIEMEHTAPHBIX (QYHKIIHI: TIPSIMON U
00paTHOM MPOMOPIIMOHATLHOCTH, TMHEHHON, KBaIpaTUIHOM,
Jorapu(pMHUECKON U MOKA3aTeNIbHON (DYHKIIHH,
TPUTOHOMETPHUUECKUX (PYHKIIHIA;

— COOTHOCHUTbH Irpa)MKu 3JIEMEHTAPHBIX (GYHKIUN: TPSAMON U
00paTHOM IPOMOPLMOHATEHOCTH, JIMHEUHON, KBaIPaTUYHOM,
Jorapu(MHIECKON U IMOKa3aTeIbHOU (PYHKITUH,
TPUTOHOMETPHUUYECKUX (YHKUIUH C hopMynamMu, KOTOPBIMH
OHH 3a/1aHbI;

— HaxOAWTh MO TpauKy NpUOIMKEHHO 3HAYCHUS QYHKINUU B
3aJJaHHBIX TOYKAX;

— ompenensaTh no rpaduky cBoiicTBa GyHKUIUHU (HYIH,
MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA, TPOMEXKYTKU
MOHOTOHHOCTH, HAaHOOJIbIIINE ¥ HAUMEHBIINE 3HAYCHUS U
T.IL);

—  CTPOUTH ICKU3 Tpaduka GyHKINH, yIOBICTBOPSIOIMIEH
IIPUBEIEHHOMY HabOpy ycI0BHM (ITPOMEKYTKHU BO3PACTAHUS
/ yObIBaHMs, 3HaUeHUE QYHKIIMH B 33JaHHON TOYKE, TOUKH
IKCTPEMYMOB U T.]1.).

B nosceonesnoui scuznu u npu usyuenuu opyux npeomemos:

— OIpenensaTh No rpadukaM CBOMCTBA pealbHBIX MPOLIECCOB U
3aBUCUMOCTEH (HanOobIINe U HAaUMEHbIINE 3HaYeHUS,
MPOMEXKYTKH BO3PACTaHUSI U YOBIBaAHUS, TIPOMEXKYTKHU
3HAKOMOCTOSIHCTBA U T.I1.);

— HWHTEpPIPETHPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHON
MPAKTUYECKON CUTYyaIuU

Jloeapugmuueckas u nokasamenbHas QYHKYuu,
mpueoHomMempuieckue yHKyuu,

— onpedensamy 3HaueHue GYHKYUU no 3HAYEHUIO ApeyMeHmd
npuU paziuyHuIX Cnocobax 3a0anus QyHKyuu,

— cmpoumbs 2paghuKu u3y4YeHHuIX QYHKYUIL,

— onucvleams no 2paguxy u 6 NPOCMeEUUUx CIyudasx no
Gopmyne nogedenue u ceouUcmea GyHKYutl, Haxooums no
epaguxy yHkyuu Hauboavuue U HaUMeHblUe 3HAYeHUs,

— cmpoumb 9CKU3 epaghuxa GyHkyuu, yoosiemaopsaouel
npUBeOeHHoOM) HAbOPy YCa06uUll (NPOMENHCYMKU
8o3pacmanus/yovieanus, sHaveHue QyHKyuu 6 3a0aHHOU
mouKe, MOYKU IKCMPEMYMO8, ACUMAIMOMbL, HYIU QYHKYUU U
m.o.);

—  pewambs ypasHeHusl, npocmeliuue CUcmembvl YpagHe U,
UCNONBL3YS CEOUCMBA PYHKYUL U UX 2PAPUKOS.

B noeceonesnoll sxcusHu u npu uzyueHuu Opyeux y4eOHvix
npeomemos:

— onpeodensimb no 2pauKram u UCnoab308ams OJisl peuleHuUs
NPUKTIAOHBIX 3A0aY CBOUCMEA PEATbHbIX NPOYECCO8 U
3asucumocmell (HauboIbLUIUE U HAUMEHbUIUE SHAYEHUS,
NPOMENCYMKU 803PACMAHUS U YObIBAHUS (YYHKYUU,
NPOMENCYMKU 3HAKONOCMOAHCEA, ACUMNIMOMbL, NEPUOO U
m.n.);

—  UHMepNnpemuposamy CE0UCMEAd 8 KOHMeKCne KOHKPEemHOll




NPAKMU4ecKol Cumyayuu,

— onpedensimv no epaguxam npocmeriuiue XapaKmepucmuKu
nepuooUYecKUx npoyeccos 8 HUoI02uU, IKOHOMUKE, MY3bIKe,
paouoceszu u 0p. (amniumyoa, nepuoo u m.n.)

Onemenmot
mamemamuuec
K020 ananusa

OnepupoBath Ha 0a30BOM yPOBHE TOHSATHSIMH: TPOU3BOIHAS
GyHKIIMM B TOYKE, KacaTrelbHas K Tpaduky QyHKIHH,
Npou3BOIHAS (DYHKIUH;

OIpEeNeNATh 3HAYCHUE MPOU3BOAHON (PYHKIIUH B TOUYKE 110
N300paKEHHIO KacaTeIbHOM K rpaduKy, IPOBEICHHOW B 3TOM
TOYKE;

pelaTh HECIIOKHBIC 331a4d Ha IPUMEHEHUE CBSI3U MEXKTY
POMEKYTKaMH MOHOTOHHOCTH U TOYKAMH 3KCTpEMyMa
(GYHKINH, C OJTHOM CTOPOHBI, U IIPOMEKYTKAMHU
3HAKOIIOCTOSIHCTBA U HYJISIMA TTPOU3BOIHOM ATON (PYHKITHH —
C Ipyroi.

B nosceonesnoui scuznu u npu usyuenuu opysux npeomemos:

NOJIB3YSACh TpaKaMu, CPABHUBATH CKOPOCTH BO3PACTAHHS
(pocTa, MOBBIIIEHUS, YBEJIMYEHUS U T.I1.) WIIK CKOPOCTH
yObIBaHUS (Ma/IeHUs, CHUYKEHUS, YMEHBIICHUS U T.I1.)
BEJIMYMH B PEAJIbHBIX MPOLIECCaAX;

COOTHOCHUTH I'paKH peasibHbIX IPOLECCOB U 3aBUCUMOCTEN
C MX ONMCAHUSAMH, BKIIOYAIOIIMMH XapaKTEPUCTUKU
CKOpPOCTH MU3MEHEHUs (OBICTPBIN POCT, IJIABHOE OHUKEHNE
U T.IL.);

UCIOJIb30BaTh Ipa(UKK peasbHBIX MPOLECCOB IS PELICHUS
HECJIOKHBIX NPUKJIAJHBIX 33]1a4, B TOM YUCIIE ONPEAEIss 10
rpauKy CKOPOCTh X0/a Mporecca

—  Onepuposamov NOHAMUAMU: NPOU3BOOHASL (DYHKYUU 6 MOUKE,
KacamenvHas K epaguxy yuKyuu, npoussoonas yHKyuu,

—  BBIYUCTAMb NPOU3BOOHYIO OOHOYIEHA, MHO2OUIeHd,
K8AOPAMHO20 KOPHS, NPOU3BOOHYIO CYMMbL (DYHKYUIL,

—  BBIYUCTISIMb NPOU3BOOHBLE INEMEHMAPHBIX PYHKYULL U UX
KOMOUHAYU, UCNOIb3YS CNPABOYUHbIE MANEPUATbL,

—  uccne0o8amsb 8 NPOCMeNUX Cy4anx QYHKYuU Ha
MOHOMOHHOCHb, HAX00UMb HAUDOIbUMUE U HAUMEHbUIUE
3HaAYeHUs1 YYHKYULl, Cmpoums paguxu MHO2OUIEHO8 U
npoOCmMetuux payuoHaIbHbIX QYHKYULL ¢ UCHOIb308AHUEM
annapama mMamemamu4eckoeo aHaiu3d.

B nosceonesnoil sicuznu u npu uzyueHuu Opyeux y4eOHoix
npeomemos:

—  pewams NpUKIaoHbvle 3a0adu U3 OUoa02uU, GuU3UKU, XUMUL,
IKOHOMUKU U OPY2UX NPeOMeMO8, CEA3AHHbLE C
UCCE008AHUEM XAPAKMEPUCMUK PEAIbHBIX NPOYECCO8,
HAaxoxcoeHuem HauboIbwux U HAUMEeHbUUX 3HAYeHUl,
CKOPOCMU U YCKOPEHUSL U M.1TL.,

—  UHmMepnpemuposams NOJYyUeHHble Pe3)IbMmanbl

Cmamucmuka
u meopus
eéepoamuocmeil,
J02uKa u
KOMOUHAmMOpUK

OnepupoBatb Ha 0a30BOM YPOBHE OCHOBHBIMH
ONUCATEeTbHBIMU XapaKTEPUCTUKAMH YHCIOBOTI0 Habopa:
cpenHee apudmMeTrHIecKoe, MeIuana, HauooJbIIee U
HalMEHbIIIee 3HAUCHUS;

ornepupoBaTh Ha 0a30BOM YPOBHE MOHATHSIMU: YaCTOTa U
BEPOSATHOCTH COOBITHS, CITy4aliHbIN BBIOOD, OMBITHI C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU;

—  HUmems npedcmasnenue 0 OUCKPEMHBIX U HENPEPbLIEHBIX
CYUAUHBIX BEIUYUHAX U PACHPEOeNeHUAX, O He3A8UCUMOCTIU
CIIYYAUHBIX BEIUYUH,

—  uMemb npeocmagieHue 0 Mamemamuyeckom OHCUOAHUU U
oucnepcuu Ciy4anblx GeIUYUH,

—  uMemvb npedcmasieHue 0 HOpMAaibHOM pacnpeoenenuu u




a —  BBIYHCIIATH BEPOSTHOCTH COOBITHII Ha OCHOBE IOJICUETa npUMepax HOPMAaIbHO PACNPeOeeHHbIX CYHAUHBIX GeNUYUH,
qHCciIa UCXO/I0B. —  NOHUMAMb CYMb 3aKOHA OONILUUUX YUCEN U BbIOOPOUHO20
Memooa usmMepeHus 6eposIMmHOCmell;
— umems npedcmasieHue 00 YCi08HOU 8EPOSIMHOCIU U O
NOJHOU 8EPOAMHOCMU, NPUMEHAMb UX 8 PEeUeHUU 3a0aY,
—  UMemb npedcmasiieHue 0 8aMCHbIX YaCMHbIX BUOAX
pacnpeoeneHull U NPUMEHAMb UX 8 peuleHUU 3a0a4;
—  umemv npedcmasieHue 0 KOppeaayuu Cry4aiunblx 6eIUYUH, O
JIUHEUIHOT pe2peccull.
B nosceomnesnoti scuznu u npu uzyuenuu Opyeux npeomemos:
—  GLIUUCTIAMb UTU OYEHUBAMb EPOAMHOCIU COOLIMULL 6
PeanbHOU HCUSHU
B nosceonesnoui scuznu u npu usyueHuu opyux npeomemos: —  8blbUpamsv noOxoosujue Memoobl NPeOCMAsIeHUs. U
00pabomxu OaAHHLIX,
— ONLCHHUBATh U CPAaBHHUBATh B IIPOCTHIX CIydasdX BECPOATHOCTH —  yMemb peuiams HeCl0NHCHble 3a0ayU Ha NPUMEHeHUe 3aKOHA
COOBITHIA B peasibHOM JKU3HU; OonbUIUX YUCeN 8 COYUOTIO2ULU, CIPAXO0BAHUL,
— YHUTaTh, CONOCTABIISATh, CPABHUBATH, UHTEPIPETUPOBATD B 30pagooxpanenuu, ooecneyeHuu 6e30nacHOCmu HaceleHuUs &
MPOCTBIX CITydasix peanbHbIe JaHHbIE, TPE/ICTABICHHbBIE B Upe3BLIYALIHBIX CUMYAYUSIX
BUJIE TaOINIL, AUarpaMm, rpaduKkoB
Texcmosvie — Pemate HeCOXHBIE TEKCTOBBIE 334U PAa3HBIX TUIIOB; —  Pewamyw 3a0auu pasuvix munos, 8 mom uucie 3a0avu
3a0auu — aHaJIM3MPOBATH YCIIOBHE 3a]auu, P HEOOXOAUMOCTHU NOBLIUEHHOU MPYOHOCTIL,

CTPOUTB JUJISl €€ PEIICHUS MaTEMATHYECKYIO MOJIEIb;

— TIOHHMMAaTh M MCIIOJIb30BATh IS PEIICHUs 3aauu
MH(pOpMalLIMIO, IPEJICTABICHHYIO B BUE TEKCTOBOH U
CHUMBOJIbHOM 3amucu, cxeM, TaONuL, 1uarpamMmm, rpagukos,
PHUCYHKOB;

— JIeHiCTBOBATh M0 AITOPUTMY, COJEPKAIEMYCS B YCIIOBUU
3a/1a4u;

—  HCIOJb30BaTh JIOTHYECKUE PACCYXACHUS MTPU PELICHUN
3a/1a4i;

— pabotaTh ¢ U30BITOUHBIMU YCIOBUSIMU, BBIOUpAs U3 BCEH
uH(pOopMalny, TaHHbIe, HEOOXOUMBIE JJIs PEeLIeHUs 3aauu;

—  OCYIIECTBJIATh HECIOXKHBIN mepe0op BO3MOXKHBIX PELICHUH,

—  8blOUPamMb ONMUMATLHBIL MEMO0 pelueHus 3a0adu,
PaccmMampusas paziuyHvle Memoobl,

—  cmpoumb MOOenb peuleHUs 3a0ayl, nPo8ooUnMs
00KaA3amebHble PACCYHCOCHUSL,

—  pewams 3a0auu, mpedyrouue nepebopa 6apuarnmos,
npoGepKuU Ycio6ull, 8b1O0OPA ONMUMATLHO20 pe3yIbmamad;

—  QHATU3UPOBAMb U UHMEPNPEMUPOBAMb Pe3YIbINamyl 8
KOHmMeKcme YClo8Us 3a0ayu, 8blOUpaAms peuets, He
npomugopedaujue KOHMeKCmy,

—  nepesooumv npu peuleruu 3a0avu UHGOpMayuio Uz 00OHOU
Gopmol 6 Opyeyio, UChONb3YS NPU He0OXOOUMOCIU CXeMbl,
mabauysl, epapuru, ouaspammol;




BBIOMpAsi U3 HUX ONTHUMAJIBHOE 110 KPUTEPHUSIM,
c(OpMYIMPOBAHHBIM B YCIOBUHU;

AQHAJIM3UPOBATh U UHTEPIPETUPOBATH IIOJYyYEHHBIE PELLICHUS
B KOHTEKCTE YCJIOBHUS 3a/1a4M, BHIOMPATh PELICHMUS], HE
IIPOTUBOpPEYAILNE KOHTEKCTY;

pelIaTh 3aa4u Ha pacyeT CTOUMOCTH IOKYIIOK, YCIIYT,
HOE3JI0K U T.IL.;

pelaTh HECJIOKHBIE 3a1a4H, CBSI3aHHBIC C JOJICBBIM
y4acTHEM BO BiaJleHUH (GUPMOH, IpeIpUATHEM,
HEJBM)KUMOCTBIO;

pelaTh 3aa4u Ha IPOCThIE MPOLEHTHI (CUCTEMbI CKHJIOK,
KOMMCCUH) U Ha BBIYMCIIEHUE CII0KHBIX IPOLIEHTOB B
Pa3IUYHBIX CXeMax BKJIAJ0B, KPEAUTOB U UIIOTEK;

pelaTh IpakTUYECKHEe 3a7auu, TPeOYIole CI0Ib30BAHUS
OTPULATENIBHBIX YHCEI: Ha ONPEIEIICHNE TEMIIEPATyphl, Ha
olpeziesieHUe MOJI0KEHUS Ha BpEeMEHHON OcH (10 HaIIel pbl
U 110CJI€), Ha JIBUXKECHUE JIEHEKHBIX CPE/ICTB
(mpuxoJ1/pacxo), Ha ONpeeIeHUe TITyOUHBI/BHICOTHI U T.11.;
UCIOJIb30BaTh MOHATHE MaclITala JUIsl HaX 0K JICHUS
paccTOsSHUM U JUIMH Ha KapTax, IIaHaX MECTHOCTH, TUIaHaX
MOMEILEHU, BBIKpOMKaX, Ipu paboTe Ha KOMIIBIOTEPE U T.II.

B nosceonesnoii srcuznu u npu uzyueHuu opy2ux npeomemos:

peliaTh HECIIOKHBIC ITPAKTUYCCKUC 3a/1a4i, BOBHUKAIOIIUC B
CUTyalusax IMOBCEAHEBHOM KU3HU

B noeceonesnoii scuznu u npu uzyueHuu Opy2ux npeomemos:

pewams npaxmuyeckue 3a0ayu U 3a0auu U3 Opyeux
npeomemos

T'eomempus

OnepupoBaTb Ha 0a30BOM ypOBHE OHSATUSMH: TOUKA,
npsiMasi, INIOCKOCTh B IPOCTPAHCTBE, NMapaJUIeIbHOCTh U
NEePIEHINKYISPHOCTD MPSIMBIX U TIIOCKOCTEH;

pacrio3HaBaTh OCHOBHBIE BHJIbI MHOTOI'PaHHHUKOB (TIpU3Ma,
NUpaMuJia, MPSIMOYTOJIbHBINA Mapajuienenunesn, Kyo);
u300paXkaTh HU3ydaemMble GUTyphl OT PYKH U ¢ IPUMEHEHUEM
HPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;

JenaTh (BBIHOCHBIE) TUIOCKUE YEPTEKU M3 PUCYHKOB IPOCTHIX
00BeMHBIX UTYp: BUJ CBEPXY, COOKY, CHU3Y;

U3BJIEKaTh WH(GOPMAIIHIO O TPOCTPAHCTBEHHBIX

Onepuposams NOHAMUAMU. MOYKA, NPAMASL, NIIOCKOCHb 8
npocmpancmee, napanleibHoCmy U NePneHOUKYIAPHOCb
NPSAMBIX U NIIOCKOCMEU;

npuMensamy O0Jisl peuweHus 3a0ay 2eomempudeckue hakmol,
eciu YCi08uUsi NPUMEHeHUs 3a0anbl 8 A6HOU (hopme;

pewams 3a0ayu Ha HAX0HCOeHUe 2eOMEeMPUYECKUX eNUYUH
no obpazyam unu aneopummam,

denamv (8bIHOCHbBIE) NIOCKUE YEPMENCU U3 PUCYHKOB
00BeMHBIX (hucyp, 8 mom yucie pucosams U0 c8epxy, cOOKY,
cmpoums cedeHuss MHO202PAHHUKOG,




reoMeTprYecKuX (purypax, mpeacTaBICHHYIO Ha YepTeKax U
PHCYHKAX;

npuUMeHATH TeopeMy [Indaropa nmpu BEIYUCICHUH 371€MEHTOB
CTEpEOMETPUIECKUX (PUTyYD;

HAaXOJUTh OOBEMBI U TUIOMIAN OBEPXHOCTEH MPOCTEHIINX
MHOTOTPaHHHUKOB C IpUMEHEHHEM (hopmyIt;

pacro3HaBaTh OCHOBHBIE BU/IbI TEJl BpAlLLEHUs (KOHYC,
UIHHID, chepa u map);

HAaXOJUTh OOBEMBI U TUIOMIAN OBEPXHOCTEH MPOCTEHIINX
MHOTOTPaHHHUKOB M TeJl BPAILICHUS C IPUMEHEHHEM (popMyIL.

B nosceonesnoui scuznu u npu usyueHuu opyux npeomemos:

COOTHOCHUTBH a0CTPAKTHBIC TE€OMETPUUECKHUE TTOHITHS U
(baKThI ¢ peaIbHBIMU KU3HEHHBIMU OOBEKTAMU U
CUTYyalUsIMU;

MCITOJIH30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX
TEOMETPUUYECKHUX (PUTYp ISl pellIeHUs TUTIOBBIX 3a/1a4
MPaKTUYECKOTIO COACPKAHNUS;

COOTHOCHUTb ITONIAAN TOBEPXHOCTEN TEJT OAMHAKOBOM
(GbOpMBI pa3IMYHOTO pa3Mepa;

COOTHOCUTH 00BEMBI COCYIOB OJTMHAKOBOM (POPMBI
pa3IMYHOTO pa3Mepa;

OIIEHUBATh (POPMY MPAaBUILHOTO MHOTOTPAHHHUKA MOCIIe
CIIUJIOB, CPE30B U T.II. (ONMPEAENSITh KOJIMUYECTBO BEPIIHH,
pebep 1 rpaHei MOJTydYeHHBIX MHOTOTPAHHHUKOB)

U361eKamyv, UHMEPNPEMUpo8ams U nPeoopPaz08bleams
ungopmayuro 0 ceomempuyecKux Quaypax, npeocmagieHHyIo
Ha Yyepmedsicax;

npuUMeHsamb 2eomempuyeckue gaxmol 0a peuleHus 3a0ay, 8
MOM Yucie nPpeononazaruyux HeCKOIbKO WUa208 peueHus;
ONUCHIBAMb 83AUMHOE PACNONOINCEHUE NPAMBIX U NIOCKOCMEl
8 npocmpaucmee;

Gopmynuposams ceoticmea u npusHaKu ueyp;

00KA3bI8AMb 2e0MeMmpUuiecKue YmeeprHcOeHus;

e1adems CMaHOApmMHoU Kiaccugurayuetl
NPOCMPAHCMBEHHBIX hucyp (Mupamuovl, npusmbi,
napannenenuneowl),

HAxXo0ums 00veMbl U NIOWAOU NOBEPXHOCMEll
2eoMempuyecKux mei ¢ npUMeHeHuem Gopmyi;

BbIYUCTIAMNb PACCMOAHUSA U Y2llbl 8 NPOCPAHCEE.

B nosceomnesnoti scuznu u npu uzyuenuu Opyeux npeomemos:

UCNONB308AMb CEOUCMEA 2COMEMPUYECKUX puzyp Oist
peuwenust 3a0a4 npaKmu4ecko2o Xapakmepa u 3a0ay u3
opyaux obnacmeii 3HAHULL

Bexkmopot u
Koopounamol
npocmpancmee

OnepupoBaTh Ha 0a30BOM yPOBHE HOHSATHEM JIEKapTOBbI
KOOPJMHATHI B IPOCTPAHCTBE;

HaXOJUTh KOOPJIMHATHI BEPILINH KyOa U IPSIMOYTOJIBHOTO
napajuleenumne1a

Onepuposams noHAMUAMU 0eKapmosbl KOOPOUHAMbL 6
npocmpancmee, 6eKmop, MOOYilb 6eKMopd, pageHcmeo
8EKMOP08, KOOPOUHAMbL 8EKMOPA, Y201 MeNCOY BEKMOPAMU,
cKanapHoe npousseoeHue 6eKmopos, KouluHeaphvle
BEKMOpbl,




HAX00ums paccmosiuue mexicoy 08yms MouKamu, CyMmy
8EKMOPO8 U NPOU3eOeHUe BeKMOPA HA YUCTIO, Y20l MeXCOY
BEKMOpAMU, CKATAPHOE NPOU3BedeHUe, PACKIA0bIBANb
BEKMOP NO O8YM HEKOJIUHEAPHBIM 6EKMOPAM;

3a0a6amuv NIOCKOCMb YPAGHEHUEM 8 0eKapmogol cucmeme
KOOpOuHam;

pewams npocmeiuiue 3a0ayu 86e0eHueM 8eKmopHo2o
basuca

Hcmopusn OnuceIBaTh OTACIBHBIC BBIAAIONTUECS PE3YIIBTATHI, Ilpeocmasnsamo 6Kk1a0 8bI0AIOWUXCA MAMEMAMUKOB 8
mamemamuxu MOJTYYCHHBIC B XOJI€ PA3BUTHUS MaTEMaTHUKHU KaK HAyKH, pazsumue MamemMamuxyl U UHbIX HAYYHbIX oOacmel;

3HATh IPUMEPHI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB B NOHUMAMb PONb Mamemamukuy 8 passumuu Poccuu

CBSI3M C OT€UECTBEHHOW U BCEMUPHOU UCTOPUEH;

MMOHUMATh POJIb MaTEMATUKH B pa3BuTuu Poccun
Memoowt [IpuMeHsITh U3BECTHBIE METO/IBI IPH PEUICHUN CTAaHAAPTHBIX Hcnonvzoeams 0cHO8HbIE MemMOObl 00KA3AMENbCMEA,
Mamemamuxu MaTEMaTHYECKHUX 3a/1a4; npoBoOUNb 00KA3AMENbCMBO U 8bINOJIHAMb ONPOBEPHCEHUE,

3aMedarh U XapaKTepu30BaTh MAaTEMATUYECKUE
3aKOHOMEPHOCTH B OKPY’KaIOILEHN NeHCTBUTENBHOCTH;
IIPUBOAUTH IIPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B
IIPUPOJIE, B TOM YUCJIE XaPAKTEPU3YIOIIHUX KPacoTy U
COBEPULICHCTBO OKPYXKAIOIIETr0 MUpa U IPOU3BEACHUN
HCKYCCTBA

NPUMEHSIMb OCHOBHbBLE MEMOObl PEUEHUS MAMEMAMUYECKUX
3a0ay,

HA OCHOBE MAMEMAmMu4ecKux 3aKOHOMePHOCMell 8 NPUpPooe
Xapaxkmepuzoeams Kpacomy u cO8EPULeHCME0
OKpYJIcaiouje2o Mupa u npou38e0eHuUtl UCKYCCmed,
NpUMEHAMb NPOCmeluue nPocPaAmMMHble CPEeOCmed U
INEKMPOHHO-KOMMYHUKAYUOHHbIE CUCTEMbL NPU PeUeHUU
MamemamuyecKux 3a0ay




MaremMaTuka: anre6pa H HAYaJa MAaTEMATHY€CKOIo aHajinu3a, recoMeTpus

B cootBercTBuM ¢ nmpunsaToi KoHuemnuei pa3BuTus MaTeMaTHIecKoro oopasosanus B Poccuiickoit
®denepanun, MaTeEMaTHIECKOE 0OPa30BAHUE PEIIAET, B YACTHOCTH, CIECAYIOIIUE KIIIOYEBBIE 3a1a4H:

- «IIPEIOCTABIATh  KAXAOMY  OOy4aromeMycs  BO3MOXHOCTh  JOCTIDKCHHSI  YPOBHSA
MaTEeMAaTHYECKUX 3HAHUHN, HEOOXOIUMOTO JIJIsl TalTbHEHIICeH yCIIeNTHOW KU3HU B OOIIIECTBEY;

- «obecreynBaTh HEOOXOIMMOE CTPAHE YMCIO BBIMYCKHUKOB, MaTeMaTHYeCKas IOJATrOTOBKA
KOTOPBIX JOCTAaTOYHA JIJIS TPOJOJKEHUs 00pa30BaHUS B PA3IMUHBIX HAMPABICHUSIX U JUIS MPAKTUICCKOU
JeATEeILHOCTH, BKIIFOYAsl MPENoJaBaHhe MaTEeMaTUKH, MaTeMaTHYECKHUE HCCIeoBaHuUsA, paboTy B cdepe
WH(GOPMAIMOHHBIX TEXHOJIOTHH U Jp.»;

- «B OCHOBHOM O0ImeM M cpeaHeM oO0meM oOpa30BaHMM HEOOXOIUMO MPETyCMOTPETh
MOJTOTOBKY OOyYarolmMXxcss B COOTBETCTBUM C HX 3alpocaMH K YPOBHIO TOATOTOBKH B cdepe
MaTEeMaTH4YECKOr0 00pa30BaHUSY.

COOTBETCTBEHHO, BBIACISIOTCS TPU HaIpaBlieHUs TpeOOBaHUN K pe3ylbTaTaM MaTeMaTHYeCKOTo
o0pa3zoBaHUs:

1) MPAKTUKO-OPHUEHTUPOBAHHOE MaTeMaTHUecKoe oOpazoBaHue (MaTeMaTHKa IS
JKU3HH),

2)  Maremaruka JUis UCIIOJb30BaHUs B Iipodeccuu;

3) TBOPUECKOE HAIpaBjieHHe, HAa KOTOPOE HAaIlelIeHbl Te oOydaromuecs, KOTOpbIe
IJIAHUPYIOT 3aHUMAThCS TBOPUYECKOM M HMCCIIENOBATENbCKOM paboTOi B 00JACTH MaTEMAaTHKH,
(bU3HUKHN, SKOHOMHUKH U IPYTUX 00IACTAX.

OTU HampaBJiCHHs] PEaTU3yIOTCs B ABYX OJokax TpeOoBaHMII K pe3ylbTaTaM MaTeMaTHYeCKOTrO

o0OpazoBaHusl.
Ha 6a30BoM ypoBHe:

— Beimyckauk Hayuutes: B 10-11-m knmaccax: JUist HCIIOIBb30BaHUS B MOBCETHEBHOM JKU3HU U
o0ecrneueHrs BO3MOKHOCTH YCIIEITHOTO MPOJOJIKEHHSI 00pa30BaHUs 10 CIIEUATIbHOCTSAM, HE CBSI3aHHBIM C
IIPUKJIAIHBIM HUCIIOJIB30BAHUEM MaTEMAaTHKH.

— BEBIMYyCKHUK MOJYYUT BO3MOKHOCTH HayuuTthess B 10-11-m kmaccax: i pa3BUTHS
MBILIJICHHUSI, MCIIOJb30BaHUS B TIOBCEAHEBHOM JKM3HM M 00€CHEeueHUs BO3MOMXHOCTH YCHEIIHOTO
IPOJODKEHHUsST 00pa3oBaHUsl IO CIEHUATbHOCTSIM, HE CBSI3aHHBIM C IPUKIATHBIM HCIOJIb30BaHUEM
MaTEMAaTHUKH.

B cootBerctBumn ¢ denepanbHbiM 3akoHOM «O06 oOpazoBanuu B PD» (ct. 12 1. 7) opranuzammu,
OCYIIECTBIISIOIME 00pa30BaTENIbHYIO JESATENbHOCTh, PEATU3YIOT 3TH TpeboBaHMs B 00pa30BaTEIbHOM
MPOIIECCE C YYETOM HACTOSIIEH MPUMEPHONW OCHOBHOM 00pa3oBaTENbHON TpOrpaMMbl Kak Ha OCHOBE
y4eO0HO-METOIMUECKNX KOMIUJIEKTOB COOTBETCTBYIOIIETO YpPOBHsA, BXOIAIuXx B DemepaibHbIA MepeueHb
MunuctepcTBa 00pa3oBanus U Hayku Poccmiickoit depepanuu, Tak ¥ C BO3MOXKHBIM HCIIOJIB30BAaHHUEM
WHBIX UCTOYHUKOB yueOHOUM nHpopMmarun (yaeOHO-MeToaudecKre mocobus, oOpa3oBaTeIbHbIE MTOPTAIBI U
CalTHI U 1Ip.)

Ilenn ocBoeHusi mporpammbl 0a30BOrO YpOBHSI — OOecledeHHe BO3MOKHOCTH HCIHOJIb30BAHHUS
MaTeMaTUYECKUX 3HAHUW U YMEHUW B MOBCEIHEBHOM >KM3HM U BO3MOKHOCTH YCIICIIHOT'O MPOIOJIKEHUS
00pa30BaHUs MO CIENUATHHOCTSM, HE CBSI3aHHBIM C MPUKIAIHBIM HCIOIh30BAaHHEM MaTEeMAaTHKU. BHyTpu
3TOTO YPOBHS BBIIEISAIOTCS JBE pa3IMYHbIe IPOrpaMMbl: KOMIIEHCHpYIOIIasi 6a30Basi 1 OCHOBHas 0a30Basl.

Komnencupytomast 6a3zoBasi mporpamMma COJAEPKUT pacHIMpeHHBbIH OJOK MOBTOPEHUS U
IIpeHAa3HaYeHa I TeX, KTO IO Pa3JINYHbIM MPUYUHAM IOCJIE OKOHYAHWS OCHOBHOM IIKOJIBI HE MMEET
JIOCTaTOYHOM MOATOTOBKM [UIsl YCIIELIHOTO OCBOCHMS pa3fesioB anreOpbl M Hayal MaTeMaTHYeCKOIo
aHaJM3a, TEOMETPUM, CTATUCTUKM UM TEOPUU BEPOSATHOCTEH 110 MNpOrpamMMme CpeaHe (IOJIHON)
0011e00pa30BaTeIbHON IIKOJIBI.

[IporpamMma mo maTemaTHkKe Ha 0a30BOM YPOBHE MpeAHAa3HAu€Ha i OOYJaIolUXCs CpeaHei
IIKOJIBI, HE UCTIBITHIBABIIINX CEPhE3HBIX 3aTPYJHEHHUH HA IPEIBIIYIIEr0 YPOBHS O0yUeHUSI.



OOyuaromuecs, OCYIIECTBISIIOIINE OOydyeHHe Ha 0a30BOM YPOBHE, MIOJDKHBI OCBOUTH O0OIIUE
MaTeMaTHYeCKUe YMEHHS, HEOOXOJUMBbIC ISl KH3HHM B COBPEMEHHOM OOIIECTBE; BMECTE C TEM OHU
MOJTy4alOT BO3MOXKHOCTh M3YyYUTh MPEAMET IIIy0Ke, C TeM YTOOBl B JAbHEUIIIEM MPU HEOOXOAUMOCTH
U3y4aTh MAaTEMATHKY IS MPOPECCHOHAITBHOTO TPUMEHEHUS.

[Ipy wu3yyeHMHM MaTeMaTUKH Ha  YrIOyOJIeHHOM ypOHE MPEAbABIAIOTCS  TpeOOBaHUS,
COOTBETCTBYIOILIME HAMPABJICHUIO «MaTeMaThka Ajisi NMPo(ecCHOHAIBHON NeATeIbHOCTUY»; BMECTE C TEM
BBIIYCKHUK I[OJIy4ae€T BO3MOXHOCTh M3Y4YHTh MaTeMAaTHKy Ha Topa3io Oojiee BBHICOKOM YPOBHE, UTO
co3aact (yHIaMEeHT AJIsl AalbHEHIIero cephe3HOro U3y4eHHsl MaTeMaTUKU B BY3e.

[IpumepHble OpOrpaMMbl COAEPKAT CPABHUTEIIBHO HOBBIA JJII POCCHMCKOM WIKOJIBI pa3zien
«BeposiTHOCTh M cTaTUCTHKAY. K 3TOMY pa3/ieny OTHOCSTCS TaKKe CBEICHUS U3 JIOTHMKU, KOMOMHATOPHUKHI
U Teopuu rpadoB, 3HAYUTETHLHO BAPHUPYIONIUECS B 3aBUCUMOCTH OT TUIIA TPOTPAMMBI.

Bo Bcex mpuMepHBIX mporpamMmax OOJbIIOE BHUMAHUE YIENSIETCS MPAKTHKO-OPUEHTUPOBAHHBIM
3anayaM. OJiHa U3 OCHOBHBIX I1€JIEH, KOTOPYIO pa3pabOTUMKU CTaBUWIM Iiepes co00il, — co3AaTh IPUMEPHBIE
IIPOrpamMMBbl, II€ €CTh MECTO IPUMEHEHUIO MAaTEMAaTUYECKUX 3HAHUN B JKU3HHU.

[Ipu u3yueHun MaTeMaTHKU OOJIBIIOE BHUMAHUE yJEISIeTCsS Pa3BUTHIO KOMMYHUKATUBHBIX YMEHHIMA
(popmynmpoBaTh, apryMeHTUPOBATh U KPUTUKOBATH), (HOPMUPOBAHUIO OCHOB JIOTUYECKOTO MBIIICHUS B
YaCTU MPOBEPKUM HUCTHUHHOCTU M JIOKHOCTH YTBEPKIACHUM, MOCTPOEHUS MPUMEPOB U KOHTPIPUMEPOB,
[ENOYeK YTBEPXKACHUM, (DOPMYIUPOBKH OTPUIAHHI, a TAaK)KE HEOOXOAMMBIX M JIOCTATOYHBIX YCIIOBUH. B
3aBUCHMOCTH OT YpPOBHS MPOTpamMMbl OOJIbIlIE WJIM MEHbIIIE BHUMAHHS YICISIETCS YMEHHUIO paboTaTh 110
QITOPUTMY, METOJAaM I[IOMCKa alrOpuTMa M OMNPEACIICHUIO TpaHUIl MNPUMEHUMOCTH aJTOPUTMOB.
TpeGoBanwmsi, chopmyaupoBanHbie B pazjaene «['eoMeTpusi», B OOJBIICH CTETICHH OTHOCITCS K Pa3BUTHIO
MPOCTPAHCTBEHHBIX TPEJCTaBICHUH M TrpadUUecKuX METOA0B, uYeM K (OpMaibHOMY OMHCAHHIO
CTEepeOMETpUYECKUX (PaKTOB.

Coaep:xanue kypca matematuku B 10-11 kinaccax
Ba3oBblii ypoBeHb

OcHoBHasi 6a30Basi nporpamMmma

AJiredpa M HayaJIa aHAIU3a

[ToBTOpeHue.Penienre 3a1a4 ¢ UCMOIB30BAHUEM CBOMCTB YUCEI U CUCTEM CUUCIIEHUS, JETUMOCTH,
JIOJIE M 4acTeH, MPOLIEHTOB, MOAYJIEH yucel. Pemenue 3amad ¢ MCIOJb30BAaHUEM CBOMCTB CTENEHEU U
KOpHEii, MHOTOUYJICHOB, IPe0Opa30BaHUl MHOTOUYICHOB U IPOOHO-PAIIMOHATBHBIX BBIPAKEHUN.

Pemenue 3anau ¢ ucnosib30BaHUEM IrpayCHOU MepBI yriia. Moysb 4ucia U €ro CBOMCTBA.

Pemenne 3agau Ha JIBUKEHHE W COBMECTHYIO Pa0OTy C MOMOIIbIO JMHEWHBIX M KBaIpPaTHBIX
ypaBHEHUM M MX cucTeM. PemieHue 3a7ad ¢ MOMOIIBIO YUCIOBBIX HEPABEHCTB MU CHUCTEM HEPABEHCTB C
OJTHOY TIEPEMEHHOM, C MPUMEHEHHEM H300paKEHUS YUCITOBBIX TIPOMEKYTKOB.

Pemenue 3aad ¢ MCHoOIb30BaHUEM YUCIOBBIX (YHKIMM U X rpadukoB. Vcnonbs3oBaHue CBONCTB

¥ rpaduKOB TMHEHHBIX H KBAAPATHUHBIX (DYHKIHM, OGPATHOH MPONOPIHOHATLHOCTH U GyHKIHH Y = /X .

['padmyeckoe penieHue ypaBHEHUI 1 HEPABEHCTB.
TpuroHnomeTrpruyeckass OKpyXHOCTb, pajiuaHHas Mepa yria. CuHyc, KOCUHYC, TAHT€HC, KOTAaHI€HC
IPOU3BOJIBHOrO yria. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO M CJIEACTBHUA W3 HEro. 3HAYCHUS

TpuroHoMerpudeckux ¢ynkmmid s yraos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (O, E, E,E, I pan).
6 4 3 2
DopMyIibl  CIIOKEHUS TPUTOHOMETPUYECKUX (DYHKIMA, (OpMYyNbl MpuBeacHUs, (HOPMYJIbl JBOHHOTO
apryMeHTa..
Hynu ¢yHKIMHU, TPOMEXKYTKH 3HAKOTOCTOSIHCTBA, MOHOTOHHOCTh. HamOouiblliee U HauMEHbIIIEE

3Hayenue ¢pynkuuu. [lepuoanueckue pynkuuu. YetHOCTh M HeUeTHOCTh GyHKIUH. ClloKHBIE (GYHKLINH.



Tpuronomerpudeckue (QyHKIMU Y =COSX, Y =SINX,y=1tgx . Dynkuus y=ctgx . CaoiictBa u
rpaduKy TPUTOHOMETPUYECKUX (PYHKITHI.

ApKKOCHHYC,  apKCHUHYC, apKTaHreHc uuciaa.  ApkkoraHreHc — uucna.  lIpocreimme
TPUTOHOMETPUYECKHE ypaBHEHUS. PellleHne TpPUroHOMETpUYECKUX YPAaBHEHUN.

OOpatHble TpUrOHOMETpUYEeCKHE (YHKIMM, MX CBOWCTBAa M rpaduku. Pemenue npocrenmmx
TPUTOHOMETPUYECKUX HEPABEHCTB.

Crenenb ¢ JACUCTBUTENBHBIM IIOKa3aTesieM, CBOMcCTBa creneHu. lIpocteiimme mnoka3aTenbHbIC
ypaBHEHHS U HepaBeHCTBa. [lokazaTenbHas QyHKIUS U ee CBOICTBA U rpaduK.

Jlorapudm yucma, cBoiictBa sorapupma. Jlecaruunwiii norapudm. UYwcno e. HarypanpHbiid
aorapudm. IlpeoOpasoBanue morapupmMuuecKkux BblpakeHui. Jlorapudmuyeckue ypaBHEHUS H
HepaBeHcTBa. Jlorapudmuyeckas GyHKIMS U ee CBOMCTBA U Ipaduk.

CrenenHas pyHKLUA U ee CBOMCTBaA U rpaduk. VipparroHaibHble ypaBHEHUS.

MeTton MHTEpPBAJIOB [UIsl PEIIECHUS HEPABEHCTB.

IIpeoOpa3oBanus rpadMKoB (PYHKUUI: CABUI BAOJIb KOOPJUHATHBIX OCEH, pacTsKEHHUE U CHKaTHe,
OTpa)K€HHE OTHOCUTEIIbHO KOOpJIMHATHBIX ocel. ['paduyeckue Meronpl pelIeHUs YpaBHEHUH U
HepaBeHCTB. PellleHne ypaBHEHUI U HEPABEHCTB, COAEPKAIIMX IIEPEMEHHYIO 110 3HAKOM MOIYJIS.

CucteMbl MOKa3aTENbHBIX, JIOTApU(PMUYECKHNX W HUpPpAIHMOHATBHBIX ypaBHeHHH. CHCTEeMBbI
MOKa3aTeIbHbIX, JIOTAapU(HMUIECKUX HEPABEHCTB.

Bsanmnuo obparubie pyHkmn. ['paduku B3anMHO 00paTHBIX (QYHKITHIA.

VYpaBHEHMSI, CUCTEMBI YPABHEHUH C 1APaMETPOM.

IIponsBonnas ¢yukuuu B Touke. KacarenpHas k rpaduky ¢yHkuuu. ['eomerpuueckuil u
¢usuueckuif  cMmpica  npou3BoxHOW.  [IpomsBoanble  snemeHTapHbIX  QyHkuumil.  IIpaBuia
T depeHIpoBaHus.

Bropas npousBoiHas, ee reoMeTprUuecKuil U GU3NYECKUN CMBICI.

[lonsiTue o HenpepblBHBIX (QyHKIUAX. Toukum dKcTpemyMma (MakCUMyMa M MHHUMYyMA).
UccnenoBanue sneMeHTapHbIX (QYHKIMH Ha TOUYKH 3KCTpPEMyMa, HauOoJblllee U HaUMEHbIlIee 3HAaUCHUE C
nomouiblo npousBoaHoi. IlocTpoenue rpadukoB ¢(yHKIUN € MOMOIIBIO TPOU3BOAHBIX. lIprMeHeHue
IIPOU3BOJHOMN IIPU PEILIECHUHU 3a1a4.

IlepBooOpazHas. IlepooOpasHble 3neMeHTapHbIX QyHKIMH. [Tnomans KpUBOIMHEHHON Tpanenuy.
®opmyna Herorona-Jlelouuna.OnpeneneHnplii UHTErpain. Beruucnenue miomanei Mmiockux QuUryp u
00BEMOB TeJ BpaIlleHUs C TOMOILbIO HHTErpaa.

I'eomerpus

[ToBTOpenue.Pemienne 3agady ¢ NpUMEHEHHWEM CBOWCTB (uUryp Ha IUIOCKOCTH. 3aJaud Ha
JTI0OKa3aTelIbCTBO M IOCTPOCHHE KOHTpIpUMEepoB. lMcnosp3oBaHue B 3ajadax MPOCTEHIINX JIOTMYECKHUX
npaBui. PemieHue 3a1ay ¢ UCIOIB30BAaHUEM TEOPEM O TPEYTrOJIbHUKAX, COOTHOLIEHUH B IIPSIMOYIOJIBHBIX
TPEyrojibHUKaX, ()aKTOB, CBSI3aHHBIX C YEThIPEXyroJibHUKaMH. Pelenne 3a1au ¢ ncnoiab30BaHueM (akToB,
CBA3AHHBIX C OKPYXHOCTSAMHU. PelleHune 3agad Ha U3MEpPEHHs Ha IUIOCKOCTH, BBIYUCICHUE UIMH U
momanen. Pemenue 3agad ¢ moMoOILbIO BEKTOPOB U KOOPAUHAT.

Harnsinnas crepeomerpus. @urypsl U Ux u3o0paxkeHus (kyO, nmupamunaa, npusma). OCHOBHBIE
MOHSTHUS CTEPEOMETPUH U UX cBoMCcTBA. CeueHus Kyba u TeTpajsipa.

Touka, mpsiMas W IUIOCKOCTh B MPOCTPAHCTBE, AKCHOMBI CTEPEOMETPUM M CIEICTBHUS U3 HUX.
B3anMmHOe pacnosiokeHue NpsMBIX M IIOCKOCTEM B mpocTpaHCTBE. [lapamienpbHOCTH NPSMBIX U
MJIOCKOCTEH B mpocTpaHCcTBe. M300paskeHne MpoCTEHIIMX MPOCTPAHCTBEHHBIX (DUTYP HA TIIOCKOCTH.

PaccrosHust Mexy (purypamMu B IpOCTPAHCTBE.

Vsl B mpoctpaHcTBe. [lepneH UKy pHOCTb NPSAMBIX U IIJIOCKOCTEM.

[Tpoekiust ¢urypsl Ha IUIOCKOCTh. [IpuM3HAKWM NEPHEHIMKYISPHOCTH MPSIMBIX U IUIOCKOCTEH B
IIpoCTpaHCcTBE. TeopeMa 0 Tpex NepHeHAUKYIIApax.



Mpmuororpannuku. Ilapamnenenunen. CpoilcTBa NpsMOYrojbHOTO Mapajuienenunena. Teopema
[Mugaropa B npoctpanctse. [Ipu3zma u nupamuna. [lpaBunbHas nupaMuaa u npaBuwibHas npusma. [psmas
NUPaMUJIA. DIEMEHThI IPU3MbI U TUPAMMU/IBI.

Tena BpameHus: mMIMHIP, KOHYC, chepa u map. OCHOBHBIE CBOWCTBAa MPSMOTO KPYrOBOTO
LWIMHApPA, IPSIMOTO KPyroBoro Konyca. M3o0paskeHue Tes BpalieHus Ha MI0CKOCTH.

IIpencraBnenne 00 yCEUYEHHOM KOHYCE, CEYEHHs KOHyca (MapajulebHOE OCHOBAHUIO U
IpOXOJdlIee Yepe3 BEpIIMHY), CEYEHUs LMIMHIApA (Mapajule]bHO M IMEPHEHAMKYJSIPHO OCH), CEYEHUs
nrapa. PassepTka nuimHapa v KOHYyca.

[Ipocrelime KOMOMHAIMM MHOTOIPAaHHMKOB M TeJ BpalleHUs Mexay co0oil. Bwrumcienue
3JIEMEHTOB MPOCTPAHCTBEHHBIX GUTYp (pedpa, AuaroHaiu, yribl).

[Inomane MOBEPXHOCTH IPABWIBHOM NUpaMUAbl U NpAMOW Ipu3Mbl. Ilnomans moBEpXHOCTH
IIPSIMOTO KPYTrOBOT'O LIUJIMHAPA, IPSIMOTO KPYrOBOIO KOHYCA U 111apa.

[Tonsitue 06 o6vbeme. OOBEM MUpPaMUJIbl U KOHYCA, TPU3MBI U IinHApa. O0beM mapa.

ITonoGHble Tena B npocTpaHcTBe. COOTHOLICHUS MEXy IUIOLAIIMU OBEPXHOCTEH U 00beMaMu
[MOAOOHBIX TEIL.

JIBM>KEHHsT B IPOCTPAHCTBE: MapajUICJbHBIM IEPEHOC, LIEHTpallbHas CUMMETpUS, CUMMETPUS
OTHOCHUTEIIBHO INIOCKOCTH, TOBOPOT. CBoiicTBa ABMXkEeHUH. [IpMeHeHne NBMKEHUN IIPY PEILICHNH 3a1ay.

BexTops! u KoopAMHATHI B pocTpaHcTBe. CyMMa BEKTOPOB, YMHOKEHHE BEKTOPA HA YUCIIO, YroJl
Mexny Bekropamu. KosuimHeapHble W KOMIUIaHApHbIE BEKTOphL. CKalsIpHOE MPOU3BEICHUE BEKTOPOB.
Teopema 0 pa3noXeHUM BEKTOpa IO TPEM HEKOMIUIAaHApHBIM BeKTopaM. CKalsipHOE NPOU3BEICHUE
BEKTOPOB B KoopAuHaTax. [[puMeHeHne BEKTOPOB MPH PELICHUH 33/1a4 Ha HaXOXKJAEHUE PACCTOSHMM, IUINH,
Iomaae u 0GbeMoB.

VYpaBHeHHE IJIOCKOCTH B HIPOCTpaHCTBE. YpaBHEHHE cdepbl B IpocTpaHcTBe. Dopmyna ais
BBIYKCIIEHHS] PACCTOSTHUSA MEKYy TOYKaMHU B IIPOCTPAHCTBE.

BepositHocTh M cTaTucTHKA. PadoTa ¢ 1aHHBIMU

[loBTOopenue. Pemenue 3amau Ha TaOnMyHOe U TrpaduyecKkoe TMpeACTaBICHUE JaHHBIX.
Hcnonb3oBaHne CBOMCTB M XapaKTEPUCTUK YUCIIOBBIX HAOOPOB: CPEIHUX, HAMOOJIBIIETO U HAMMEHbIIETr O
3HaueHus, pa3Maxa, Jucnepcuu. PemieHue 3agad Ha ONpeleleHHE YacTOThl U BEPOSITHOCTU COOBITHH.
Brruncnenne BeposSTHOCTEN B ONbITaX ¢ PABHOBO3MOXKHBIMU 3JIEMEHTAapHBIMU MCX0laMHU. Pemenne 3anau ¢
IpUMEHEeHHEeM KOMOMHATOpHKH. PelieHue 3ajad Ha BBIYMCICHHE BEPOSITHOCTEH HE3aBUCUMBIX COOBITHH,
npuMeHeHue (GopMysbl CIOKEHHs BeposTHocTeil.Pemenue 3agau ¢ mpuMeHeHHeM Jauarpamm Jinepa,
nepeBa BeposTHocTel, hopmyisl bepHymu.

YcnoBHas BepossTHOCTB.IIpaBrilo yMHOKeHHs BEpossTHOCTENH. DOpMyJia ITOJTHOW BEPOSTHOCTH.

JluckpeTHble ciy4yallHble BEIWYMHBI M pacnpeneneHus.He3aBucuMble ciaydaliHbIE BEJIWYUHBI.
Pacnpenenenue cymMMsl 1 TPOU3BEICHNS HE3aBUCHMBIX CIIYYalHBIX BEJTUYMH.

MareMarnueckoe OXUAAHUE W TUCIEPCUsl CIy4alHOM BeJMYMHBbL.Maremarndeckoe OKHUIaHuE U
JUCIIEpCUsl  CyMMBI  CIy4YalHBIX BEJIIMYMH. ['eoMeTpuyeckoe pacrpeaesieHne. bHHOMHMabHOE
pacipeneneHue U ero CBOMCTBA.

HenpepeiBHble citydaiiHble BennuuHbl. lIOHATHE O MJIOTHOCTH BEpPOSTHOCTH. PaBHOMEpHOE
pacpeneneHue.

ITokaszaTenbHOE pacupeneieHue, ero napameTpsl.

[lonsstne 0 HOpManbHOM pacnpeneneHun. [lapamerpel HOpManbHOTrO pacnpenenenus. [Ipumepsl
CJIy4aliHBIX BEJIMYUH, TOJYMHEHHBIX HOPMAJILHOMY 3aKOHY (IIOIPEIIHOCTh U3MEPEHUH, POCT YeIOBEKa).

HepaBenctBo YeOnimeBa. Teopema beprymm. 3akoH Oonbpiux urcesl. BuiOOpouyHBI MeTON
U3MepeHus BeposiTHOCTel. Posib 3akoHa 0OIBIINX YKCeN B HAyKe, IPUPOE U OOLIECTBE.

KoBapuanus aByx cinydaiibix BenuuuH. ITonatue o xo3dduimente koppensuuu. COBMECTHbIC
HaOJIOICHUS IBYX CITy4ailHBIX BETMYMH. BHIOOPOUHBIN KOAPPHUIMEHT KOPPEIIALIUY.



Y4yeOHo-TemaTudecknii mian 11 kiace (Ajaredpa u Ha4aIa MATEMATHYECKOT0 AHAIHN3A)

Ne § Copnepxxanue yueOHOIro MaTepuasa Bcero B Tom umncie OnexTpoHHble (1I(POBLIE)
qacoB KOJIN4Y€eCTBO O6pa3OBaT€JILHBIC PECYpPChI
TEOPETH KOHTPO
YeCKHue Jb
[ToBTopenwue 10 knacca 3 3 -
6 Crenenu u kopHu. CTeneHHbIe PYHKIIUN 18 17 1 https://mathb-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://resh.edu.ru/subject/51/10/
7 [MTokasatenbHas 1 Jorapupmuueckas GyHKIIUH 29 26 3 https://mathb-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://resh.edu.ru/subject/51/10/
8 [TepBoOOpa3Has U HHTETPAT 8 7 1 https://mathb-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://resh.edu.ru/subject/51/10/



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

9 DJIeMeHTBI MAaTEMaTHYECKOM CTATUCTHKH, KOMOWHATOPUKH U 14 13 https://mathb-ege.sdamgia.ru/
TEOPUU BEPOSITHOCTEN
https://math-ege.sdamgia.ru/
https://resh.edu.ru/subject/51/10/
10 | YpaBHeHus u HepaBeHCTBa. CHUCTEMBI YpaBHCHUH U 19 18 https://mathb-ege.sdamgia.ru/
HEPABEHCTB
https://math-ege.sdamgia.ru/
https://resh.edu.ru/subject/51/10/
Hrorosoe nmoBTopeHue 8
TectupoBanue 3 https://mathb-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
Bcero 102 95



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

KanennapHo-temaTtudeckoe mianupoBanue kypea B 11 kiacce

JlaTa
Ne n/m Tema ypoka
I'naBa 6. Ctenenn n kopHu. Ctenennbie pyHKuMu
4 [ToHsiTHE KOPHS 1-1i CTENEHU U3 JIEHCTBUTEIBHOIO YUCIIA.
5 [TonsiTHE KOPHS n-1i CTENEHU U3 IEHCTBUTEIIBHOIO YUCIIA
6 QDyHKIUHU Y=+, UX CBOICTBa U rpauku
7 OYHKIMH y=+7, X CBOICTBA U rpaduKu
8 QOyHKIUYU y=+7, UX CBOICTBA U rpaduKu
9 CBoiicTBa KOpHS 1-1 CTETICHU
10 CBoiicTBa KOpHS n-1i CTEIEHU
11 CBoiicTBa KOpHS #-1i CTETICHU
12 [TpeoOpa3oBaHue BbIpAXKEHUH, COACPIKAILMX PATUKAIIBI
13 [TpeoOpa3oBaHue BhIpaXKEHUH, COAEPIKAIINX PAJAUKAIIBI
14 [TpeoOpa3zoBanne BbIpaXeHH, COEPIKALIUX PaJAUKAIIbI
15 [TpeoOpa3oBaHue BhIpaKEHUH, COAEPIKAIINX PAJAUKAIBI
16 Koumponvnaa paboma no meme «Cmenenu u KOpHu.»
17 Pabora nag omnokamu. O000IIIeHHE TOHITHS O TTIOKa3aTeje CTENEHN
18 O060011eHNEe TTOHATHS O TOKa3aTelle CTENeHH
19 Crenennble GyHKINHU, UX CBOMCTBA U rpaduKu
20 Crenennble QyHKIIMH, UX CBOUCTBA U TpapuKu
21 Crenennble QyHKINHU, UX CBOMCTBA U IrpaduKu
I'nasa 7. Iloka3arenbHas U Jorapupmuyeckas QyHKIHH
22 [Toka3zarenbHas (GyHKIMSA, €€ CBOWCTBA U rpaduk
23 [Toka3zarenpHas GyHKIHS, €€ CBOMCTBA U rpaduk
24 [Toka3zarenbHas (GyHKIMSA, €€ CBOWCTBA U rpaduk
25 [Toka3zarenbHbIE ypaBHEHHS U HEPAaBEHCTBA
26 [TokazaTenpHBIC YpaBHEHUSI 1 HEPABEHCTBA
27 [Toka3zarenbHbIC ypaBHEHHS U HEPAaBEHCTBA




28

[TokazarenbHbIe ypaBHEHUS! 1 HEPABEHCTBA

Konumponwvnas paboma no meme «llokazamenvusie pynkyuu, ypasHenus

29 U Hepagencmea»

30 [Tonsitre norapudma

31 [TonsiTue norapugpma

32 Jlorapudmudeckas GyHKIHS, €€ CBOWCTBA U rpaduk

33 Jlorapugmuueckas pyHKIUS, €€ CBOMCTBA U Tpaduk

34 Jlorapudmuueckas GyHKIHS, €€ CBOWCTBA U IpaduK

35 CsoticTBa norapumMoB

36 CgoiicTBa norapugmon

37 CsoticTBa norapumMoB

38 Jlorapugmuueckue ypaBHEHHS

39 Jlorapudmuueckue ypaBHeHUS

40 Jlorapudmudeckue ypaBHEHHS

a1 Kourtpoasnas padora no reme «Iocapughpmuueckue ghynkyuu u
ypasnenua»

42 Jlorapudmmueckre HepaBeHCTBA

43 Jlorapugmuueckue HepaBeHCTBA

44 Jlorapugmuueckue HepaBeHCTBA

45 [Tepexos1 kK HOBOMY OCHOBaHUIO Jlorapupma

46 [Tepexon k HOBOMY OCHOBaHHMIO Jorapugpma

47 HuddepennmpoBanue noka3aTeabHON U JorapupMuueckon GyHKIui

48 JuddepenunpoBanue nokazareabHOU U JIorapupmMuieckon GyHKIu

49 JuddepenumpoBanue nokazaTeabHON U JorapupMUUecKon GyHKIUN

50 KonTtpoubHnas padora no teme «Ilpeodpazosanue u
oughghepenyupoeanue noxazamenvbHoul u 102apuhmuyecKoil GynKyuin)
I'nasa 8. [lepBooOpa3Hasi 1 MHTerpa

51 [TepBooOpa3zHas

52 [TepBooOpaznas

53 [TepBooOpa3zHas

54 OmnpeneneHHbIi HHTErpa




55

OnpeneneHHbli HHTErpall

56 OnpeneneHHbli HHTETPa

57 OrnpeesieHHbI HHTErpall

58 KonTpoasHnas pabora no reme «Ilepsooopaznas u unmezpany
I'naBa 9. DiieMeHTHI MATEMATHYECKOH CTATHCTHKH, KOMOMHATOPUKHU U
TeOPHHU BePOSITHOCTEH

59 Cratuctuyeckas 00pabOTKa JaHHBIX

60 Craructudeckas 00paboTKa JaHHBIX

61 Craructudeckas 00paboTKa JTaHHBIX

62 [Tpocreiiine BepoATHOCTHbBIE 3a7aun

63 [Tpocreiinye BEpOSITHOCTHBIE 3a7jaul

64 IIpocreiimne BEpOSATHOCTHBIE 3a/1a4U

65 Coueranus U pa3MelICHUs

66 Coueranus U pa3MelICHUs

67 Coueranus u pa3MeIIeHus

68 ®opmyna 6unoma HeroToHa

69 ®dopmyna bmHOMa HproToHA

70 CrnyuaiiHble COOBITHS U UX BEPOSITHOCTH

71 CrnyyaiiHbple COOBITHS U UX BEPOSTHOCTH

79 KontpoabHasi padora no reme «nemeHmol Mamemamuyeckoi
cmamucmuKku, KOMOUHAMOPUKU U Meopuu 8epoAMHOCH el
I'naBa 10. YpaBHenusi u HepaBeHcTBa. CucTeMbl YpaBHEHHMH U
HEPaBEeHCTB

73 PaBHOCMIIBHOCTE ypaBHEHUIT

74 PaBHOCHJIBHOCTH ypaBHEHUI

75 OO111e MeTOIbI peIIeHus] YpaBHEHUH

76 OO61re MeTOoIbI peleHusl ypaBHEHU I

77 OO01re METO/TbI pellieHusT YpaBHEHUH

78 Penienne HepaBeHCTB C OIHOM MepeMeHHON

79 Pemenne HepaBeHCTB ¢ OJTHOU TTEPEMEHHOM

80 Pemienne HepaBeHCTB C O/IHOM MEpEeMEHHOM




81

Pelienne HepaBeHCTB ¢ OJJHOM NTEPEMEHHOM

82 YpaBHEHUS U HEPABEHCTBA C IBYMs [IEPEMEHHBIMHU

83 VpaBHEHUS 1 HEPABEHCTBA C ABYMsI IEPEMEHHBIMU

84 CucTtembl ypaBHEHUH

85 Cucrembl ypaBHEHHI

86 Cuctembl ypaBHEHUT

87 CucreMbl ypaBHEHHI

88 YpaBHEHUS U HEPABEHCTBA C MMapaMeTpaMu

89 VpaBHEHUS 1 HEPABEHCTBA C MapaMeTpaMH

90 KoHTposabHas padoTa no Teme . «Ypagnenusa u Hepagencmea c 00HouU
nepemennoil. Cucmemol ypagHenuil)

91 AHanu3 KOHTPOJIbHOM pabOThI
IToBTOpEHHE

92 [ToBTopenue. Crenenu u kopHu. CTeneHHbIe PYHKIINU

93 [Toropenue. Crenenn u kopau. CTeneHHbIe GYHKIUN

94 [Toropenue. [loka3zarenbHas u norapudmMudeckas QyHKIUN

95 [ToBTopenue. [lokazarenbHas u Jorapugmuueckast pyHKIUN

96 [ToBTopenwue. [lepBooOpa3Has 1 HHTETPAT

97 [ToBTOpEHwMe. BHeMeIETLI MaTeMaTHYeCKON CTaTHCTHKH, KOMOMHATOPUKHU H
TEOPHH BEPOSTHOCTEH

98 [ToBTOpenue. YpaBHeHUs U HepaBeHCTBA. CHCTEMBl ypaBHEHUN U
HEPaBEHCTB

99 IToBTOpenue. TOroBelii ypox.

100-102 | TectupoBanue

Y4eOHo-TeMaTH4YecKoe IIaHnpoBanne 11 kiaacc (reomerpust)




Ne Tema ypoka Hara
YPOKa
I'maBa V Metoa koopauHat B npocrpancrse. JIBuxenus (154)
§ 1 Koopounamut mouxku u koopounamul 6eKmopa.
1 [IpsiMmoyroibHBIE CUCTEMBI KOOPAUHAT B IPOCTPAHCTBE.
2-3 Koopaunats! BekTopa
4 CBsi3b MEX]ly KOOpJIMHATAMH BEKTOPOB M KOOPIUHATAMH TOYEK
S-7 [Ipocreiimume 3aga4n B KOOpAUHATAX.
§ 2 Ckanapnoe npoussedenue 6eKmopos.
8-9 Yron mexay Bekropamu. CKaJIIpHOE MTPOU3BEICHNE BEKTOPOB.
10 Brrauciienue yrioB MExIy IPSMBIMA U TNIOCKOCTSIMH.
§ 3 /euscenusn
11-14 JIBkenus. [ToBropeHne Teopuu, pemeHre 3a/1a4 o TeMe.
15 KonTponbnas padora Ne 1o Teme «MeToa KOOpIMHAT B IPOCTPAHCTBE.
JIBUKEeHU»
I'naa VI Huaunap, konyc u map (174).
§ 1 Hununop.
16-18 [Tonstue nunuuapa. [1n0mans MOBEpXHOCTH UITUHAPA.
§ 2 Konyc.
19-21 [Tonsitue konyca. [lnomanas MOBEPXHOCTH KOHYCA. Y CEYCHHBIN KOHYC.
§ 3 Cohepa.
22-25 Cdepa u map. YpaBHenue cdepsl. BzaumHoe pacrnosnoxeHnue chepsl 1
rwtockoctu. Kacarenbnas minockocts k chepe. [lnomans chepsl.

26-29 Pemrenue 3a1ay Ha MHOTOTpaHHUKY, IIWIIMHJP, KOHYC U 1Iap.
30 KonTponbnas padota Ne 2o Teme « {unuuap, KoHyc, map»
31-32 Pemrenue 3a1au Ha BIIMCAaHHbBIE U ONIMCAHHBIE MHOTOIPAHHUKHU.

I'naBa VII O6bembl Tea (224).




§ 1 Obvem npamoyzonvnozo napanienenuneod.

33-35 [TonsTue o6bema. O6BEM PAMOYTOJIbHOTO Mapauienenumnena. OobeM npsMon
MIPU3MbI, OCHOBAaHHUEM KOTOPOU SIBIISICTCS MPSIMOYTOJIBHBIN TPEYTOJIbHUK.
§ 2 Oovem npamoii npusmel u yununopa.
36-38 TeopeMbl 00 00beMe MPSMOK TPU3MBI U IIMITHH]IPA.
§ 3 Oovem naxnonnoit npuzmsl, nUpamuosvl u KOHyca.
39-45 Brruucnenne 00beMOB TeI ¢ TOMOIIBIO OnpeieIeHHOro nHTerpaita. OobeM
HakJIOHHOH mpu3Mbl. O0beM nupamusl. O0BEM KOHYCA.
46 KonTponbnas padora Ne 3 no reme «O0beMBbI TEI»
§ 4 O6vem wapa u naowaos cgepel.
47- O6bem mapa. O0beM MapoOBOT0 CETMEHTA, MIAPOBOTO CJIOS U IIIAPOBOTO CEKTOPA.
[Tnomane chepsr.
52
53 [ToBTOpEHME TeOpUH, peLICHHE 3a/1a4 110 TEME.
54 KonTponbnas padota Ne 4o Teme «O0beMbI 1apa U TI0MAas chepb»
3akiI0o4nTeIbHOE NOBTOPEeHNEe Kypca reomerpun (144).
55-58 | MHoroyroiabHUK. MHOTOrpaHHMK
59-61 [y ap, KoHyC
62-65 OxpyxHocThb 1 kpyr. Illap u chepa.
66-68 | JImxenne. BexTopa. KoopauHatsl.




HopMmbl OleHKH 3HAHUI, YMEHUI U HABBIKOB Y4YaIMXCS 110 MaTeMaTHKe
OLIEHKA YCTHOI'O OTBETA
OT1meTtka «5»
OTBET IOJIHBII U MTPABWIBHBIN HA OCHOBAHWY U3YYEHHOTO MaTepHalia;
MaTepHua U3JI0’KEH B ONPEICTICHHOM JIOTHUECKOM MMOCIe10BATENbHOCTH, JINTEPATYPHBIM SI3bIKOM;
OTBET CaMOCTOSITEJIbHBIN.
OTmerka «4»
OTBET IOJIHBII U MPaBUJIbHBIN HA OCHOBAHWU U3YYEHHOTO MaTepHaa;
MaTepuan M3JI0KEH B OMNPENEICHHON JIOTMYECKOM IOCIIe0BATEIbHOCTH, MPU ATOM JOMYIIEHBI JBE-TPU
HECYILIECTBEHHBIEC OIINOKH,
UCIIPABIICHHBIC IO TPEOOBAHUIO YUUTEIS.
OT1metka «3»
OTBET ITOJIHBIH, HO IPHU 3TOM JIOTYIICHA CYIIECTBEHHAs OMUOKA UM OTBET HETIOJIHBIN, HECBS3HBIM.
OTmeTtka «2»
- MpU OTBETe OOHAPY)KEHO HEMOHMMAHHE YYallUMCS OCHOBHOTO COJEp>KaHUs y4eOHOro marepuana WUiu
JIOTIYIIIEHBI CYIIECTBEHHBIE
OIIMOKHU, KOTOPBIE YYAIIUNCS HE MOXKET UCIIPABUTH MPU HABOIALINX BOIPOCAX YUUTEIS.
OtmeTka «2» OTMEYaeT TaKHEe HEJAOCTATKH B TIOJITOTOBKE YYCHHKA, KOTOPBIC SIBISIFOTCS CEPHhE3HBIM
MPEMSITCTBHEM K YCTICITHOMY
OBJIAJICHUIO TIOCIIEAYIOIIUM MaTEpPHATIOM.
Otmetka («5», «4», «3») MOXKET CTaBUTbCA HE TOJBKO 32 €IMHOBPEMEHHBINH OTBET (KOrjJa Ha NPOBEPKY
MOJATOTOBKUA y4YEHUKa OTBOIMUTCS OMpPEIEICHHOE BpeMs), HO M 3a PacCpeOTOYEHHBIH BO BpPEMEHH, T.C.
CyMMY OTBETOB, JaHHBIX YUEHHKOM Ha MPOTSHKEHUH YpPOKA(BBIBOJUTCS MOYPOUYHBIA Oal), MpU YCIOBHH,
€CJIM B TIPOIECCEe YpOKa HE TOJIBKO 3aCTYIINBAINCH OTBETHI yUYalllerocs, HO HOCYIIECTBISAIACH TPOBEPKA €ro
YMEHHUsI IPUMEHSTH OTy4YeHHbIE 3HAHUS.
HopMmbl oneHku 3HaHMI YMEHUN W HaBBIKOB YYallUXCS TPH TPOBEPKE MUCHMEHHBIX KOHTPOJIbHBIX,
CaMOCTOSITSIILHBIX UITPAKTHICCKUX PadoT
Ouenka "5" craBuTcs:
a) paboTa BBINOJIHEHA TTOJIHOCTHIO U 0€3 OITHOO0K;
0) KOJIMYECTBO HEJOUETOB B TaKOW pabOTe HE JOKHO MPEBHINIATD IBYX.
Onenka "4" craBurcs:
a) paboTa BBITIOJIHEHA TIOTHOCTHIO, HO COAEPKUT He Oosee 3-4 HET0UETOB;
0) 13 BcexX MPEeJUIOKECHHBIX 3a/IaHUi HE BBHITIOTHEHO O/THO 33IaHHE;
B) COZEPKUT OJHY TpyOyIO OIINOKY.
Ouenka "3" craBurcs:
a) BBITIOJTHEHO BEPHO ITOJIOBUHA U3 BCEX MPEIOKECHHBIX 3aTaHUI
0) paboTta coaepKuT He OoJee 5-7 HETOUYETOB.
Onenka "2" cTaBUTCS BO BCEX OCTAJIBHBIX CIIydasix
I'pyObie ommoKy.
K rpyOpiM ommmbkam OTHOCSITCSI OMTHOKHU, KOTOPBIE 0OHAPYKUBAIOT HE3HAHUE YYALTUMUCS (HOPMYIL, IPaBHII,
OCHOBHBIX CBOMCTB,
TEOpeM U HEyMEHHE WX MPUMEHSTh, HE3HAHHE MPUEMOB pEIICHHs 3aJay, pacCMaTPUBAEMBIX B Y4eOHBIX
IMOCOOMSIX, a TAKKe
BBIUMCIIUTENbHBIE OIINOKHU, €CIIM OH HE SBJISIOTCS OMUCKOM.
Herpy0Osnie ommokwu.
K HerpyObIM ommOkaM OTHOCSTCS:



- IOTEpPsI KOPHS WK COXPaHEHUE B OTBETE NOCTOPOHHETO KOPHS;

- oTOpaceiBanue 0e3 00BSICHEHUS OHOTO U3 KOPHS U paBHO3HAYHBIC MIM.

K nHenoueram otHOCATCA:

- HEpAIMOHAIBHOE PEIICHHE, OMUCKHU, HEOCTATOUHOCTH;

- OTCYTCTBHE MOSICHEHUI, 000CHOBaHUI B PEIICHHUSX.

Ecnu oana u ta sxe omnOka (OAUH U TOT K€ HEJ0YET) BCTPEYarOTCsl HECKOJIBKO Pa3, TO 3TO pacCMaTpUBAETCs
KaK OJIHa OIKOKa (OJMH HEJ0UET).

3ayepkuBaHue B paboTe (KenarenbHO, 4TOObl OHM OBUIM aKKYpaTHBIMU) CBHUJAETENIBCTBYET O IIOMCKaX
pEeLIeHUs], YTO CUMTATh OIINOKOM He clenyer.

Y4eOHO-MeTOAHYECKOEe H MaTepHAJbHO-TEXHHYECKoe obecneyeHne 00pa3oBaTe/IbHOIO MpoLecca
Metoaunyeckas JuTepaTrypa 1l yYUTeJIs:

1 A.I''MopakoBud. Maremaruka: aiaredpa U Hadajga MaTeMaTHYeCKOrO aHaln3a, reoMeTpus. Auredpa u
Hayana MmaremaTuueckoro aHanu3alO-1lkmaccel. Y4eOHUK a1 0011e00pa3oBaTeIbHbIX —yUPEXKICHHUH
(6a3oBbIii ypoBenb). B 24. U.1 /A.I'. Mopakosuu, I1.B. CemenoB. — 8-¢ u3j., nepepad. — M.:MHuemo3uHa,
2019. — 448 c.: ni.
2. Maremaruka: anrebpa M Hayaja MaTeMaTHYeCKOro aHaiu3a, reomerpus. AnreOpa M Haydana
maTemaruyeckoro aHaiuzalO-11xmaccbl. YueOHMK A 001e00pa3oBaTENbHBIX YUpeXKACHUN (0a30BbIN
ypoBeHs). B 2u. Y.2 /[A.I'. MopakoBuun 1p.]. — 9-e u3n., crep. — M.:Muemo3una, 2020. — 271 c.: ui.
3. Mopakosuu A.I'., Tynpunnckas E.E.AnreOpa u nHagana ananmsa .10-11xn. KonTponsHbie paboTsl. - M.
:Muemo3uHa, 2015 (u
HOCJEIYIOLE N3/IaHHS).
5 Henumena JI.O., KopemkoBa T.A. Anrebpa n Hayana ananuza 10-11kn. TemaTnueckue TecTbl U 3a4eThl./
[Tox penakuneitMopakoBuua A.I'. — M.:Muemo3uHa, 2015
6 Mopakosuu A.I'. AnreOpa u Havyana ananuza 10-11kn. Meronudeckoe mocoOue anst yuutens. - M.:
Mmuemo3suna, 2015

MarepuanbHO— TeXHHYeCKOe OCHALLIEHHEe 00pa30BaTe/IbHOI0 npouecca (aa1b00Mbl, aT/1achl, TA0JIMLbI,
MAaKeThl,
MYJISIZKH, Pa3JINYHble TeMaTHYeCKHe KOJIEKIMN):
1 Tabmuiet mo anredpe mast 10-11 kacca.
2 IlopTpeTsl BbIIAIOIIUXCS JEATENEH MAaTEMATHKY.
3 KoMmiieKkT 4epT&XHBIX MHCTPYMEHTOB (KJIACCHBIX M JIMYHBIX): JIMHEHKa, TpaHCHOPTUD, yroiabHUK (30°,
60°), yronbHuk (45°,
45°), MUPKYIIb.

Ilepeyenb 000py0BaHMs U NPUOOPOB, KOMIILIOTEPHOI0, JIA0OPATOPHOI0 MaTepHaJia:
1.HoyTOyxk.
2. MynpTuMeana nmpoeKkTop (MepeHOCHOMH).
3 DKpaH HaBECHOM.
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