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1. llosicHuTeILHAS 3aIUCKA

PaGouas mporpamma npeamera «MaTematuka: aiaredpa M Haudajga MaTeMaTHUYECKOTO aHajin3a, FeOMETpUs» 00s3aTeNbHON MpeaMeTHON olnactu
«Matemartuka 1 uH(pOpMaTHKa» UL CpeHero oomiero oOpa3oBanus pazpaboTaHa Ha OCHOBE:

HopmaTHBHBIX 10KYMEHTOB:

«3axoH 00 obpazoBanuu B PO» 273-D3 ot 29.12.2012 1,;

@enepalibHbIl TOCYAapCTBEHHBIM 00pa30BaTeNbHBIN cTaHIapT cpeaHero obmero obpazoBanusi (IIpukas MunucrepcTBa 00pazoBaHUSI U HAYKU
Poccwuiickoit ®enepanuu ot 17.05. 2012 r. Ne 413 «O06 yrBepxkaeHun (heaepaabHOro rocyJapCTBEHHOTO 00pa3oBaTeNLHOTO CTaHIApTa CPEIHEro OOIIETro
oOpazoBanus» (3apeructpupoBano Muntoctom PO 07.06.2012 r. Ne 24480), B pen. [IpukazoB MunucrepctBa oopasoanus u Hayku PO ot 29.12.2014 r. Ne
1645, ot 31.12.2015 r. Ne 1578, o1 29.06.2017 1. Ne 613);

[TocranoBnenue ['maBHOrO rocyaapcTBeHHOro canutapHoro Bpauda Poccuiickoit denepanuu ot 29.12.2010 1. Ne 189 (pen. ot 25.12.2013 r.) «O6
yrBepxkaeann CanlluH 2.4.2.2821-10 «CaHuTapHO-3MHIEMHOIOTHYECKHE TPEOOBAaHMs K YCJIOBUSM M OpPraHM3alui oOydeHHs B 00IieoOpa3oBaTeIbHBIX
yupexaeHusx» (3apeructpupoBano B Muntocte P® 03.03.2011 r. Ne 19993), (B pen. U3menenuii Ne 1, y1B. [locTanoBnenuem [ 1aBHOr0 rocy1apcTBEHHOTO
canutapHoro Bpada Poccuiickoit @enepanuu ot 29.06.2011 r. Ne 85, U3menenuii Ne 2, yrB. [locTanoBnenuem ['1aBHOro rocyjapcTBEHHOIO CaHUTaApHOTO
Bpaua Poccuiickoit ®enepauun ot 25.12.2013 r. Ne 72, U3menenuit Ne 3, yrB. [locTaHoBieHuMeM ['71laBHOrOo rocyJapCTBEHHOTO CaHUTAapHOrO Bpaya
Poccuiickoit @enepanuu ot 24.11.2015 r. Ne 81);

[Tpukaz MunucrepctBa obpazoBanusi U Hayku Poccuiickoit ®@enepanuu ot 31.03.2014 r. Ne 253 «O6 yrBepxkaeHun denepanbHOro MepedHs
y4€OHUKOB, PEKOMEHYEMbIX K MCIOJb30BAaHUIO MPHU PEaIU3alUU UMEIOIINX FOCYyIapCTBEHHYIO aKKpEAUTAlMI0 00pa30BaTeNbHBIX IPOrpaMM HadajabHOI'o
o011ero, OCHOBHOTo o011ero, cpeanero oouiero oopaszoBanus» (B pea. [IpukazoB MunuctepctBa obpazoBanus u Hayku P® ot 08.06.2015 r. Ne 576, ot
28.12.2015 1. Ne 1529, o1 26.01.2016 1. Ne 38, o1 21.04.2016 1. Ne 459, o1 29.12.2016 1. Ne 1677);

OcHoBHast 0Opa3zoBaTenbHas mporpamMmma cpennero oomiero oopasoanus MbOY «Cpennss nikona Ne5 um N.I1. Bonkay.

C yuéroM nH(}OPMALIMOHHO-METOINYECKUX MAaTEPUATIOB:

[TpumepHas ocHOBHasi oOpa3oBaTeNbHas Iporpamma cpeaHero oomiero oopasosanus (fgosreestr.ru).
B coorBercTBHH ¢ npuHATOH KoHnenuuei pa3sBuTusi MaTeMaTu4eckoro oopaszosanusi B Poccuiickoit ®@egepanum, MaTeMaTHYECKOE
00pa30oBaHuE peIacT, B YACTHOCTH, CIEAYIOIINE KIIOUEBbIE 3aauu:

—  «IPeOoCTaBNIATh KaXJOMYy oOOyyaromemycs BO3MOXHOCTb JOCTHXKEHHMsS YPOBHS MaTeMaTHYeCKUX 3HAHWN, HEoOXOAMMOro ajs JalibHeimeit
YCTEIIHOM KU3HU B OOIIIECTBEY;

—  «olecrnieunBaTh HEOOXOIMMOE CTPAHE YMCIIO BBITYCKHMKOB, MaTeMaTHUECKasi MOJATrOTOBKAa KOTOPHIX JOCTaTOYHA JJIS MPOJOJKEHUsT 00pa30BaHUs B
Pa3IMYHBIX HANpaBIEHUSAX U JUIS MPAKTHUYECKOW N1eATeNbHOCTH, BKIIOYas MpENo/iaBaHhe MaTeMaTHKHM, MaTeMaTUYecKue HccieloBaHus, paboTy B cdepe
UH(POPMALIMOHHBIX TEXHOJIOTHH U JIP.»;

—  «B OCHOBHOM OOIIIEM U cpefHeM 001eM 00pa30BaHUN HEOOXOAMMO MPEeTyCMOTPETh MOArOTOBKY O0YyYalOIMXCsl B COOTBETCTBUU C UX 3allpOCaMHU K
YPOBHIO MTOATOTOBKH B c(hepe MaTeMaTHUIECKOro 00pa3oBaHUsI».

COOTBCTCTBCHHO, BBIACIIAKOTCA TPpU HAIIPABJICHUS Tpe6OBaHI/II\/'I K pe3yjibTaTaM MaTCMaTUICCKOT'O 06pa30BaHI/I$IZ



1) mpaKkTUKO-OPUEHTHPOBAHHOE MaTeMaTHUYECKOe 00pa3oBaHue (MaTeMaTHKA JIJIs )KU3HH ),
2) MaremartHuKa Ui UCIOJb30BaHus B ipodeccuu;
3) TBOpYECKOE HAIpaBIICHHE, HA KOTOPOE HAICJICHBI TE 00YYarOIIKecs, KOTOPbIC IUIAHUPYIOT 3aHUMAThCSI TBOPUECKOW M UCCIIEIOBATEILCKON pabOTOM B
o0jacTu MaTeMaTHKH, PU3UKU, SKOHOMUKH U APYTUX 0OJIACTSX.
OTH HANPaBJIEHU PeATU3YIOTCA B IBYX 0JIOKaX TPeOOBAHMI K Pe3yJibTATAM MAaTEMATHYe€CKOro 00pa3oBaHus (0a30Bblil ypOBeHb H
npopuiIbHbINA YPOBEHDb)
Ha 6a3oBom ypoBHe:
—  Bomyckuuk nayyumcea 8 10-11-m knaccax: AJig MCHOJB30BaHUS B MOBCEIHEBHOM JKU3HU U 00€CNEUYeHUs BOZMOKHOCTH YCIEIIHOTO MPOIOHKEHUS
00pa3zoBaHus MO CIEHHAIBHOCTSAM, HE CBSI3aHHBIM C MPUKJIAJHBIM UCIIOIb30BAHUEM MATEMATHKHU.
— BomnyckHuK noayuum eo03morcnocmsv nayyumwvca B 10-11-m knmaccax: Ans pa3BUTHS MBIIIJICHHS, UCIOJIB30BAaHUS B IMOBCEAHEBHOW >KU3HH U
obecreueHust BO3MOXXHOCTH YCIIEITHOTO MPOAOIIKEHUSI 00pa30BaHus MO CICIHAIBHOCTSAM, HE CBSI3aHHBIM C TIPUKJIAAHBIM UCIIOJIb30BAHHEM MaTEMaTUKH
L{enu ocBOEeHUS MTPOrpaMMbI 6230BOI0 YPOBHSI — 00eCIIeUeHIUE BO3MOKHOCTH UCIIONB30BAaHUS MAaTEMAaTUYECKUX 3HAHUI 1 YMEHHH B TOBCEAHEBHOU
YKU3HHU ¥ BO3MOXKHOCTHU YCTIEIIHOTO MPOAOKEHUSI 00pa30BaHMS 1O CIICIIUATBHOCTSM, HE CBSA3aHHBIM C IMPUKJIAIHBIM UCIIOJIb30BAaHUEM MaTeMaTuku. BHyTpu
9TOTO YPOBHS BBIIETSIOTCS ABE PA3IUYHbIC IPOTPAMMBL: KOMREHCUPYIOuan 6a306aa U 0CHOBHAA 0aA308a3.
IIporpamma no MmareMaTuke Ha NpPoQUILHOM YPOBHE MpeIHA3HAUYCHA JIJIs1 O0YHAIOIINXCS CPEHEHN IIIKOJIbI, HE UCIIBITHIBABIINX CEPHE3HBIX
3aTpyJHEHUN Ha MPEAbIAYIIEM YPOBHE 00yUeHHS.
OOyuaromiuecs, OCyIIecTBISIONNE 00ydeHrne Ha 0a30BOM YPOBHE, JJOJKHBI OCBOUTH OOIIIE MaTeMaTHIECKUE YMEHUS, HEOOXOAUMBIE JJIS )KU3HU B
COBPEMEHHOM OO0IIIeCTBE; BMECTE C TEM OHHU IMOJIY4at0T BOZMOKHOCTh U3YYUTh IPEAMET IIIy0Ke, C TeM, YTOOBI B JalIbHEHIIIEM NPU HEOOXOAUMOCTH U3Yy4aTh
MaTeMAaTHKY I TPO(heCcCHOHAIEHOTO IPUMEHEHHUS.

B 3aBucumocTu 0T ypoBHS IporpaMMbl OOJIbIIIE UM MEHbIIIE BHUMAHUS YAENSEeTCS YMEHUIO padoTaTh M0 aIrOpPUTMY, METOIaM TMOKCKa alropuT™Ma U
OTIpeIeNIEHUIO TPaHULl IPUMEHUMOCTH aJIrOpUTMOB. TpeboBaHus1, chopMyarpoBaHHbIe B pazjene «I'eomeTpusi», B 00JbIlIe CTENEHH OTHOCITCS K Pa3BUTHIO
IIPOCTPAHCTBEHHBIX NIPEICTABICHUN U TpaduIeCKX METOJIOB, YeM K (POpMaIbHOMY OIMCAHUIO CTEPEOMETPUUECKHX (DaKTOB.

YueOHblii MJIaH HA U3yYeHHEe MATEMATHKHU: aJire0pbl U HAYAJI MATEMAaTHYECKOTr0 aHAINW3a, TeOMeTPUH HA MpoduiabHOM ypoBHe B 10 — 11
KJIaccax OTBOJHUT:

10 xitacc — 6 gacos B Henenro/ 204 gaca B oz

11 ximacc — 6 yacoB B Hegemro/ 198 yaca B roj.

Htoro 402 yyeOHBIX 4acoB.

Tekymuid KOHTPOJIb U MPOMEKYTOUHASI aTTECTALUs OCYIIECTBISIOTCA B COOTBETCTBUH ¢ «llonoxkeHrem 00 OCYIIECTBICHUH TEKYIIETO KOHTPOJIS
yCIIEBaEMOCTH U MTPOMEKYTOUHOM aTTecTalMy o0yJaromuxcs, ux Gopmax, IEpUOJUUHOCTH U MOPSAKE TPOBEACHUS».



TCKYH_[Hﬁ KOHTPOJIb OCYHIECTBIACTCA C LCIIBIO ITPOBEPKU CTCIICHU M KA4YCCTBA YCBOCHHUA MaTCpHaia B XOJA€ €0 U3YUYCHHA B CICAYIOLIUX (bopMax:
CaMOCTOATCIIBHBIC, ITPOBCPOYHBIC U KOHTPOJILHBIC pa6OTBI, TECThI, 3a4UCThI, IIPOCKTHI.

[IpomexxyTouHast aTTecTalusl OCYIECTBISECTCA C 1IEJIbI0 TPOBEPKHU CTENEHU U Ka4eCTBa YCBOCHMS MaTepHalia 1o pe3ysibTaTaM U3y4eHUs COACpKAHUS
yueOHOro MpeaMeTa B ClIeyrImux popmax:

10 xnacc — cranapTU3UpOBaHHAs MMCbMEHHAs paboTa;

11 kimacc — nuarnoctudeckas padora B popmare EI'D.

FOCYI[apCTBeHHaﬂ HUTOIroBas arrecTauus IMPOBOAUTCA B COOTBCTCTBHUU C 3aKOHOAATCIILCTBOM P®

2. Ilnanupyembie pe3ybTaThl ocBoeHuss OOII (iuuHOCTHBIE, MeTaNipeMeTHbIE U NMPeAMeTHbIE) HA YPOBHE CpeHero 001ero o0pa3oBanus

«MareMaTHKa: a.nreﬁpa U HAYAJIA MATEMATHY€C€CKOI0 aHAJIU3a, TCOMETPUA»

2.1. JInyHOCTHBIE pe3yabTaThl:

—  OopueHTanus o0y4aroUMXcs Ha peaau3alyio NO3UTUBHBIX JKU3HEHHBIX MEPCIEKTUB, UHUIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
JUYHOCTHOMY CaMOOTPEAEIeHNI0, CIOCOOHOCTh CTaBUTh LI€IHM U CTPOUTH KU3HEHHbIE IJIaHbI;

— TOTOBHOCTb M CIIOCOOHOCTh OOYYAIOLIMXCSl K CAMOPA3BUTHIO U CAMOBOCIIUTAHHUIO B COOTBETCTBUHU C OOLIEUETOBEUECKUMHU LIEHHOCTAMHU M HUJealaMu
IpaXkJIaHCKOTo O0I1IeCTBa;

— HPaBCTBEHHOE CO3HAHHWE M TIOBEJACHHE HAa OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX LIEHHOCTEH, TOJIEPAHTHOIO CO3HAHUS U TIOBEACHUS B
HOJHUKYJIBTYPHOM MHpE, TOTOBHOCTH U CHOCOOHOCTH BECTH AWANIOT C JAPYTMMH JIHOAbMHM, JOCTHUTaTh B HEM B3aMMOINOHMMAHUS, HAXOJIUTh OOIIME LEeNU U
COTPYIHUYATD JUISl UX TOCTHIKEHUS;

— TpUHATHE TYMaHUCTUYECKUX IEHHOCTEH, OCO3HAHHOE, YB)XUTEJIbHOE M J00pOXKenaTeIbHOE OTHOLIEHHE K JAPYroMYy YENOBEKY, €ro MHEHHIO,
MHPOBO33PEHUIO;

—  pa3BUTHE KOMIETEHIMI COTPYJIHHUYECTBA CO CBEPCTHUKAMHU, I€ThbMH MIIAJIIET0 BO3PACcTa, B3POCIBIMU B 00pa30BaTeIbHOM, OOIECTBEHHO MOJIE3HOH,
y4eOHO-UCCIIe0BATENbCKON, MPOSKTHON U APYTUX BUAX JI€ATEIbHOCTH.

—  MHPOBO33PEHHUE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUsl HAyKH, 3HAYMMOCTH HayKH, FTOTOBHOCTb K HAYYHO-TEXHUUYECKOMY TBOPUYECTBY,
BJIaJICHE JOCTOBEPHON MH(pOpMalueld O MepefoBbIX JOCTHKEHUSAX M OTKPBITUSIX MHUPOBOM M OTEUECTBEHHOW HAyKH, 3aWMHTEPECOBAHHOCTb B HAYYHBIX
3HaHUAX 00 yCTpoiicTBE MHpa 1 OOIIEeCTBa;

— TOTOBHOCTb M CHOCOOHOCTh K OOpa3oBaHMIO, B TOM 4YHCIE €aMOOOpa30BAHUIO, HA NPOTSDKEHUM BCEH JKU3HHU; CO3HATEIbHOE OTHOIIEHHE K
HENpepbIBHOMY 00Pa30BaHUIO KaK YCIOBHUIO YCIEIIHOM MpoecCHOHaNbHON U O0IIECTBEHHOM AEATEIbHOCTH;

—  OCO3HaHHBIN BeIOOp OyAyIlIel npodeccun Kak MyTh U CHOCO0 peanu3alnuy COOCTBEHHBIX )KM3HEHHBIX IIJIaHOB;



— TOTOBHOCTh OOYYarOmMXCsS K TPYIAOBOW MPOPECCHOHATHHON MEATEIHPHOCTH KAaK K BO3MOXKHOCTH Y4acTHsI B PEHICHHH JIMYHBIX, OOIICCTBEHHBIX,
rOCY/IapCTBEHHBIX, OOIICHAIIMOHAIBHBIX MTPOOIIEM;

—  TOTPEOHOCTH TPYAUTHCS, YBAKEHUE K TPYIY U JIOASAM TPYAQ, TPYIOBBIM JOCTHKCHUSIM, TOOPOCOBECTHOE, OTBETCTBEHHOE U TBOPUECKOE OTHOIICHHE
K pa3HbIM BHJIAM TPYJOBO# JIESITEILHOCTH;

- TOTOBHOCTH K CaMOOGCHY)I(I/IBaHI/IIO, BKJIFO4asda 06yquI/Ie U BBIITOJIHCHUEC JOMAITHUX 06ﬂ3aHHOCTeI>i.

—  (usuyeckoe, IMOIUOHATBLHO-TICUXOJOTMYECKOE, COIMAIbHOE OJarononydyne o0y4arolMxcs B JKU3HU 00pa30BaTEIbHONW OpraHU3allMd, OIYIICHUE
JIeThMH 0€30MaCHOCTH U IICUXOJIOTUYECKOro KoMpopTa, HHPOPMAIIMOHHON O€30MMaCHOCTH.

2.2. MeTanpeaMeTHbIe pe3y/JbTaThl
MertarnpeMeTHbIe pe3yIbTaThl OCBOSHHSI OCHOBHOW 00pa30BaTeIbHON IPOrpaMMBbl MPeACTaBIeHbI TPeMs IPYNIIAMH YHHBEPCAJIbHBIX Y4eOHBbIX
neiicreuii (YY):

2.2.1 PeryJsiTUBHBbIE YHUBEpPCAJIbHbIE YueOHbIe 1elicTBUS

BbINyCKHUK HAy4YUTCH:

—  CaMOCTOSATEIILHO ONPENEIITh L€, 3a1aBaTh HapaMeTPhl U KPUTEPUH, 110 KOTOPBIM MOKHO OIPEAEIUTD, YTO LEIb JOCTUTHYTA;

—  OLEHMBaTh BO3MOXKHBIE MOCJIEICTBUS JTOCTUIKECHUS IMOCTABICHHON LENIM B JIEATEIBHOCTH, COOCTBEHHOW JKU3HU U JKU3HU OKPYKAIOLIMX JIOJAEH,
OCHOBBIBASICh Ha COOOPaKEHUSIX ITHKH U MOPAJIH;

—  CTaBUTh U (popMyIupoBaTh COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHOMN AEATEILHOCTH U KU3HEHHBIX CUTYaLUsX;

- OLCHUBATH PECYPCHI, B TOM YHCJIC BPCMA U APYTUC HEMATCPHUAJILHBIC PECYPCHI, HCO6XOIII/IMI)IG JIA TOCTHKCHUA MMOCTaBJICHHOMN Oeiu,

—  BBIOMpATh MyTh JOCTHKEHUS 1I€JIM, TUIAHUPOBATh PELIeHNE TOCTaBIEHHBIX 33/1a4, ONTUMHU3HPYs MaTepHalbHble U HeMaTepuallbHbIE 3aTPaThl;

—  OpraHu30BBIBATH 3((PEKTUBHBINA OUCK PECYpPCOB, HEOOXOAUMBIX ISl JOCTUKEHUSI TIOCTABJICHHOM 11eTH;

—  COIIOCTaBJIATH ITOJIYYEHHBIH pe3yabTaT ACATEIBHOCTU C IIOCTABICHHON 3apaHee LIEIbIO.

2.2.2 ITo3HaBaTe/IbHbIC YHHBEPCAJIbHBbIC Y4eOHbIe AeiicTBUS

BbinyckHUK HayuMTCs:

—  HCKaTh M HaXOJUTh 00OOIIEHHBIE CIIOCOOBI peIIeHus 33a]a4, B TOM YHUCIIE, OCYILECTBIIATh pa3BEPHYTHII MH(POPMAIIMOHHBIM MOUCK M CTABUTh HA €ro
OCHOBE HOBbIC (yueOHBIC U MIO3HABATEIBHBIC) 3a/1a4H;

—  KPUTUYECKU OLICHMBATh U MHTEPIPETUPOBATh MH(OPMAIIMIO C PA3HBIX MO3UIMHA, paclo3HaBaTh U GUKCUPOBATH MPOTUBOPEUUS B MH()OPMAIIMOHHBIX
UCTOYHUKAX;

—  HCIOJIb30BaTh PAa3JIMUHBIE MOJEIBHO-CXEMATUYECKUE CPEACTBA JUIS MPEACTABICHUS CYLIECTBEHHBIX CBSI3€H M OTHOILEHUH, a TaKKE€ MPOTHUBOPEUUH,
BBISIBJICHHBIX B HH()OPMAIIMOHHBIX HCTOYHUKAX;

—  HaxOJWUThb U NMPUBOAUTH KPUTHUUYECKUE APTYMEHTHI B OTHOLIEHUH JAEHCTBUM U CY)KJIEHUH JIPYroro; COKOWHO U pa3yMHO OTHOCHUTBCS K KpUTHUECKUM
3aMEUyaHHUsM B OTHOIIEHHUU COOCTBEHHOTO CYXKJIEHUS, paCCMaTPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS;

—  BBIXOJHTH 32 paMKHU y4eOHOTro MpeMeTa U OCYIIECTBIIATh LeJIeHaNPaBICHHbBIN MOMCK BO3MOXKHOCTEH ISl IIMPOKOTO IMEepeHoca CpesiCTB U CIOCO00B
JeicTBUS;



—  BBICTpauBaThb HMHIUBUAYAJIbHYIO 00pa30BATENbHYIO TPACKTOPHIO, YYHUTHIBas OTPAHUYCHHS CO CTOPOHBI JPYIHMX YYaCTHUKOB U DPECypPCHBIC
OTrpaHUYECHUS;
—  MCEHATH U yJIEp:KUBATh Pa3HbIE MIO3ULMHU B II03HABATECIILHON €ATEIbHOCTH.

2.2.3 KomMyHuKaTHBHbIE YHHBepPcalbHbIe y4eOHbIe 1eiiCTBHSA

BbInyCKHUK HAY4YUTCSH:

—  OCYUIECTBIATH JEJIOBYI0 KOMMYHHUKAIMIO, KaK CO CBEPCTHHKAMHM, TaK M CO B3POCIBIMHU (KaK BHYTpU 0Opa3oBaTENIbHON OpraHU3allM, TaK U 3a ee
npezenamu), NoAOUpPaTh MAPTHEPOB AJIA 1€I0BOM KOMMYHHUKALIMH UCXOAsI U3 COOOpaKeHUH pe3yIbTaTUBHOCTH B3aUMOJECHCTBUS, a HE JIMUHBIX CUMIIATHH;

— TpU OCYIIECTBICHUHU TPYNIOBOW pabOTHl OBITH KaK PYKOBOAUTENIEM, TaK M YICHOM KOMAaHIbl B pasHBIX POJSIX (T€HEpaTop WIeH, KPUTHK,
UCIIOJIHUTEIIb, BBICTYNAIOIINN, 3KCIIEPT U T.11.);

—  KOOPJIMHHUPOBATH U BBINOJIHATH Pa0OTY B YCIOBUSIX PEAIbHOTO, BUPTYaJIbHOIO U KOMOMHUPOBAHHOTO B3aUMOJIEHCTBUS;

—  Pa3BEpHYTO, JIOTUYHO U TOYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM aJIeKBATHBIX (YCTHBIX U MMCbMEHHBIX ) SI3bIKOBBIX CPE/ICTB;

—  pacmo3HaBaTh KOH(IUKTOTCHHBIE CUTYallMH M IMPEJOTBpAIaTh KOH(MIMKTHI J0 WX aKTHBHOM (a3bl, BBICTPAWBATh JICIOBYI0O M 00pa30BaTEIbHYIO
KOMMYHHKAIHIO, 30erasi JUYHOCTHBIX OLIEHOYHBIX CYXIECHUI.

2. 3. IlpenmeTtHble pe3yabrarbl. BazoBblii ypoBeHb
B cootBerctBum ¢ ®I'OC COO, npenmetnsie pe3yabTatel ocBoeHuss OOII Ha 6a30BOM ypOBHE MPEACTABICHBI ABYMS TPYIaMH: «BBITYCKHUK HAYYIUTCS —
0a30BBIi YPOBEHBY, «BBIITYCKHUK MOIYYUT BO3MOKHOCTh HAYYHTHCS — 0a30BbI ypoBeHb». Kak 1 B OCHOBHOM 00111eM 00pa30BaHUM, TPYIIIA Pe3yIbTaTOB
«BBIMYCKHUK HAYYHTCS» TIPEICTABISIECT COOOM pe3yNbTaThl, JOCTH)KEHUE KOTOPBIX 00€CIIEUNBACTCS YUUTEIEM B OTHOIIEHUH BCEX 00YUJaIONIMXCs,
BBIOPABIINX JaHHBIA ypOBeHb 00ydeHus. ['pynmna pe3ynbTaToB « BbIYCKHHK MOJTYYUT BO3MOKHOCTh HAYUYHThCSI» 00€CIIeUNBACTCS YUUTENIEM B
OTHOIIIEHUH YaCTH HanOoJiee MOTUBUPOBAHHBIX M CITOCOOHBIX 00yJaroIIuXcsl, BRIOPABIINX TaHHBINA YpoBeHb 00ydeHus. [Ipu KoHTpoIe KauecTBa
00pa30oBaHus rpyMIa 3aJaHui, OpUEHTUPOBAHHBIX HA OLIEHKY JOCTIDKEHUS INIAHUPYEMBIX pe3yJIbTaToB U3 070Ka «BBIMTYCKHUK NOTYYUT BO3MOXHOCTh
HAYYHUTHCS», MOXKET BKITIOYATHCS B MaTepHaibl 0J0ka « BRITYCKHUK HAyYUTCS». DTO MO3BOJIUT MPEIOCTABUTh BOZMOKHOCTH 00YJarOIIUMCSI
IPOIEMOHCTPUPOBATH OBJIAICHHE KaYeCTBEHHO MHBIM YPOBHEM JIOCTHKEHHUH U BBIABIATH TUHAMUKY POCTA YUCIEHHOCTH Hanbosee MoAroTOBIEHHBIX
oOydJaronmxcs.

[pUHIUNUATBHBIM OTJIMYHEM Pe3YJIbTATOB 0A30BOr0 YPOBHS OT Pe3yJILTATOB YIJIy0JEHHOT0 YPOBHS AABJISIETCS UX IeJIeBast
HANPaBJIEHHOCTb.

Pe3yabTaThl 6230BOr0 YpOBHSI OPHEHTHPOBAHBI Ha OOIIYI0 (YHKIIMOHATIBHYIO TPAMOTHOCTb, MOJTy4Ye€HNE KOMIIETEHTHOCTEN ISl TIOBCETHEBHOM
YKU3HU U OOIIETO pa3BUTHS. JTa rpynna pe3yjbTaToB MPeaNoJaraer:
— IIOHMMaHUE TPEIMETA, KITFOUEBBIX BOIIPOCOB M OCHOBHBIX COCTABJISIONINX JIEMEHTOB H3ydaeMOU MPEIMETHOW 00JIaCTH, 4TO 00eCIeYnBacTCs He 3a CUeT
3ay4HBaHMS OMPEICTICHUI U TIPABUII, a TOCPEICTBOM MOJICTUPOBAHUS U TIOCTAHOBKHU MPOOIEMHBIX BOIIPOCOB KYJIBTYPhI, XapaKTEPHBIX JJIs JaHHOM
MpeMETHOM 00J1acTH;
— YMEHHE peliaTh OCHOBHBIC IPAKTHUECKUE 33]Ja4H, XapaKTepHbIE JJIs UCTIOIb30BaHUSI METOJIOB U MHCTPYMEHTAPHS JAHHOH MpeMETHON 001acTu;



— OCO3HAaHHE PaMOK W3y4aeMO MpeaAMETHON 00IaCTH, OTPAHUYCHHOCTH METOJIOB U HMHCTPYMEHTOB, TUITMYHBIX CBSI3€i C HEKOTOPBIMH JPYTUMH 00JIaCTIMU
3HAHMSL.

Ilpeomemmunie pesynomamul pazoena « BolnycKHUK ROJIyuUm 603MOXHCHOCHIb HAYYUMBCA» HE BEIHOCSATCS HA UTOTOBYIO aTTECTAIUIO, HO IIPU 3TOM
BO3MOXKHOCTh MIX JOCTH)KCHUS JOJDKHA OBITh IPEIOCTAaBIICHA KAXKIOMY 00yJaroIeMycsl.



IIpenmerHblie pe3yabTarbl. MaTeMaTHKa: ajiredpa U Hayajaa MaTeMaTHYeCKOr0 aHAIU3a, TeOMeTpHus

Bba3zoBblii ypoBenb «IlpodieMHoO-(pyHKIMOHAIBHBIE pe3yJIbTaThD)

Ileau ocBoeHus

|. BoINyCKHUK HAYYUTCHA

I11. Boinycknuk noayuum 603moxicHOCIMb HAYUUMBCA

HJ’IH HUCIIOJBb30BaHUs B HOBC@I[HGBHOﬁ JKM3HH U 00ecreueHus
BO3MOXXHOCTH YCIICHIHOI'O MMPOAOJIZKCHU A 06pa3013aH1/1;1 10

ﬂﬂﬂ Pa3eumusl Molill1€eHUsl, UCNOIb306AHUA 68 nogceonesHoll

JHCUBHU U 0Decneyenus 603MONCHOCIU ycnewuwHozo

npeamera
pea CHEIHUAIBLHOCTSIM, HE CBSI3aHHBIM C MPUKJIIATHBIM NPOOOIIICEHUS 00PA308aHUSL NO CNEYUATbHOCAM, He
HCITOJIb30BAHUEM MATEMATHKHU CBAZAHHBIM C NPUKIAOHBIM UCNONIb30BAHUEM MAMEMAMUKU
TpeOoBaHusi K pe3yjbTaTam
Pasznen

|. BoIyCKHUK HAYYUTCS

I11. Boinycknuk noayuum 603moxcHOCHb HAYUUMbCA

1. DieMeHTBI TEOpUH
MHOKeCTB 1
MaTeMaTH4ecKoi

JIOTUKHU

- OHepI/IpOBaTb Ha 0a30BOM ypOBHel IIOHATHUAMMU: KOHCYHOC

MHO’KECTBO, JIEMEHT MHOKECTBA, [I0JJMHOKECTBO,
nepeceyeHyre U 00beAMHEHNE MHOKECTB, UHCIIOBbIE
MHOKECTBA HA KOOPJAMHATHOM NPSIMOi1, OTPE30K,
WHTEpBa;

— olepupoBaTh Ha 0A30BOM YPOBHE MOHATHUSIMHU:
YTBEPKACHHUE, OTPULIAHUE YTBEPKICHMSI, UICTUHHBIE U
JIO’KHBIE YTBEPKACHUSI, IPUUNHA, CIIEACTBHE, YACTHBII
CiIy4aii 001Iero yTBepK/1eHUs, KOHTPIIPUMED;

— HaXOJWTh NepecedeHrne u 00beAUHEHNE ABYX MHOXECTB,
IPEeJCTaBICHHBIX Tpa@UUECKH Ha YUCIOBOM MPSIMOii;

— CTPOHWTH HA YUCJIOBOU MPSAMOM IOJIMHOKECTBO YHCIOBOTO
MHO’KECTBA, 33JJaHHOE MPOCTEUIINMH YCIOBUSIMY;

— pacno3HaBaTh JIOKHbBIE YTBEPKJI€HUS, OLTMOKH B
paccyXJI€HUAX, B TOM YHCJIE C UCIOJIb30BAHNEM
KOHTPIIPUMEPOB.

B noeceoneenoit scuznu u npu uzyuenuu opyux

- Onepupoeambz NOHAMUAMU. KOHEYHOE MHOo2MCeECmeE0,

IeMeHM MHOACECmEd, NOOMHOIHCECBO, hepeceyeHue U
00vbeOUHeHUe MHOXNCECIE, YUCTOB8bLE MHONICECMEA HA
KOOPOUHAMHOU NPAMOU, OMPE30K, UHMEPBA,
NOTYUHMEPBAIL, NPOMENCYMOK C BbIKOJIOMOU MOYKO,
epaguueckoe npedcmasienue MHONICECME HA
KOOPOUHAMHOU NILOCKOCTU,

—  onepuposamsv NOHAMUAMU: YMEEPAHCOeHUe, OMPUYAHUE
VMBEPAHCOCHUSL, UCIUHHBLE U JIOHCHBLE YINBEPHCOCHUS,
npudUHa, creocmeue, Yacmublll ciydatl 0owe2o
VMEepHcOeHUsl, KOHMpnpumep;

—  nposepsamb NPUHAOLEHCHOCMb IJIEMEHMA MHOHCECMEBY,

—  HaxoOumv nepeceyvenue u 00beOUHeHUue MHONCECMS, 8
MoM yucie npedCmasieHHblX 2papuiecky Ha YUCI080l
npAMOU U HA KOOPOUHAMHOU NIOCKOCMU,

—  Nposooums 00KA3AmMenNbHble PACCYHCOeHUs 05
000CHOBAHUSA UCIMUHHOCTU YIMBEPHCOEHUI.

B noeceoneenoit scuznu u npu uzyuenuu opyux

npeomemos:




npeomemos:

MCII0JIb30BaTh YHCIOBBIE MHOXKECTBA HA KOOPAUHATHON
IIPSIMOM I OIIMCAHUS PEAVIBHBIX IIPOLIECCOB U SIBJICHUH;
IIPOBOAMTD JIOTUYECKHUE PACCYXKICHUS B CUTYaLUAX
[IOBCEJHEBHOM KU3HU

UCNONB308AMb YUCTLOBblE MHONCECMBA HA KOOPOUHAMHOU
APAMOT U HA KOOPOUHAMHOU NIOCKOCIU 0I5l ONUCAHUSL
PeanbHbIX NPOYECcos U AGNEeHULL,

nPo6OOUMb OOKA3AMENbHbLE PACCYHCOCHUS 8 CUMYAYUSIX
NOBCEOHEBHOU JHCUSHU, NPU PeueHUl 3a0ad U3 Opyaux
npeomemos

2. Yucaau

BbIPAKCHUSA

OnepupoBath Ha 6a30BOM YpOBHE MOHATUSAMU: L[EI0€
YHCII0, IEIUMOCTh Uncel, 0ObIKHOBEHHAs IpOOb,
JECATHYHAS APO0b, pAlIMOHATBHOE YHUCIIO0, TPUOTIKEHHOE
3HaYEHHUE YUCIIA, YaCTh, J0JIsI, OTHOLICHHE, TPOLICHT,
NOBBILICHUE U TOHM)KEHUE Ha 3a/IaHHOE YUCIIO IPOIIEHTOB,
MaciTao;

OTIepHpOBATH Ha 0230BOM YPOBHE MOHATHAMU: JIOTapuhm
qrciia, TPUTOHOMETPUYECKasi OKPY>KHOCTb, TpaaycHas
Mepa yria, BeTUYMHA yria, 3alaHHOT0 TOYKOM Ha
TPUTOHOMETPUUECKON OKPYKHOCTH, CUHYC, KOCHHYC,
TAQHT€HC U KOTAaHT€HC YTJIOB, UMEIOIINX POU3BOIbHYIO
BEJIMYUHY;

BBITMIOJHATH apu(MeTHYeCcKue IeHCTBUS C LENbIMU U
paMoHATFHBIMU YUCIIAMH,

BBINOJIHATH HECIIOXKHbIE TPE0Opa30BaHUs YHCIOBBIX
BBIpa)KEHUI, COJIepkKAIUX CTETIEHU YUCe, TM00 KOPHU U3
yucen, 1100 JorapudmMbl YUCEIT,

CpaBHUBATh pallMOHAJIBHBIE YUCIIA MEXKIY COOOM;
OIICHUBATh U CPABHUBATH C PALIMOHAIBHBIMH YHCITAMU
3HAa4YeHHUs LEJIbIX CTENeHEN yncell, KOpHeH HaTypaabHOH
CTENEHH U3 YHUCEJl, JIOrapu(MOB UHCEN B MIPOCTHIX
CITyJasix;

n300paxkaTh TOUKaMH Ha YHCIOBOW MPSIMOM LIeNIbIE U
paloHaIbHbIE YHCIA,;

M300paxaTh TOYKaAMH Ha YUCIOBOM MPSMOM 1IeJIbIe
CTETIEHU YHuCell, KODHU HaTypalbHOM CTENIEHU U3 YHCEIl,
jorapu@msl 4uce B MPOCTHIX CAyvasix;

BBITOJIHATH HECIIOKHBIE TPe0Opa30BaHus eNbIX U
JIpOOHO-PAIIMOHATIFHBIX OYKBEHHBIX BHIPAKCHHA;

C80000HO Onepuposamv NOHAMUAMU: Yel0e YUCTO,
0eUMOCmyb yucei, 00bIKHOBEHHAsI OPo0b, OeCAMUYHAs
0pobb, PayUOHATbHOE YUCTO, NPUOIUINCEHHOE 3HAYEHUE
Yucia, 4acmo, 00Jisl, OMHOULeHUE, NPOYEHM, NOBbIUUEHUE U
NOHUJICEHUE HA 3A0AHHOE YUCLO NPOYEHMO8, MACUMAO,
nPUBOOUMb NPUMEPHL YUCET C 3A0AHHBIMU CEOUCTMEAMU
oenumocmu,

ONepupoBamb NOHAMUAMU. J102APUPM YUCA,
MPULOHOMEMPUYECKASL OKPYHCHOCMb, PAOUAHHAS U
2paodycHas mepa yanda, eIuyura yeud, 3a0aHH020 MOYKOlL
HA MPUSOHOMEMPUYECKOU OKPYICHOCMU, CUHYC, KOCUHYC,
MAHSEHC U KOMAHZEHC Y2Il08, UMEIOUUX NPOU3BOTILHYIO
BEeUYUHY, YUCTA e U T,

BbINOIHAMb apumemuieckue 0etcmeus, couemas
YCmHble U NUCbMEHHble NPUeMbl, NPUMEHS NpU
HeoOX00UMOCMU BbIYUCTUMENbHbLE YCIMPOUCMBA;
HAaxo0umy 3Ha4eHusi KOPHs HAMypaibHOU CMeneHu,
cmenetu ¢ payuoHaIbHbIM NOKA3amenem, 1o2apugma,
UCNONBL3YSL NPU HEOOXOOUMOCIU GbLIYUCTUMENbHBLE
ycmpoucmea;

NoIb306AMbCS OYEHKOU U NPUKUOKOU NPU NPAKMUYECKUX
pacuemax;

npoB8OOUMb NO U3BECMHBIM OPMYIAM U NPABUIAM
npeobpazoeanuss 6YKEEHHbIX BbIPANCEHUU, BKIIOUAIOUSUX
cmenetu, KOpHU, 102apugmsl 1 MpuecoOHOMempudecKkue
@yuryuu;

HAX0O0UMb 3HAYEHUS YUCLOBbIX U OYKBEHHBIX BbIPANCEHUI,




BBIPAXKaTh B IPOCTENIINX CIIy4asX U3 PaBEHCTBA OAHY
IIEPEMEHHYIO Yepe3 APYTHE;

BBIUNCIIATH B IPOCTHIX CIy4asiX 3HAYEHUS YHUCIOBBIX U
OYKBEHHBIX BBIPAXCHUM, OCYIIIECTBIISISI HEOOXOMMBbIe
HOJICTAHOBKH U ITpeoOpa3oBaHus;

n300paxkaTb CXEMaTHUUECKH YroJl, BEIMUNHA KOTOPOIO
BbIpaXKEHA B Irpajycax;

OLICHMBATh 3HAKU CHHYCA, KOCHHYCA, TAHT€HCA,
KOTaHI'€HCA KOHKPETHBIX YIJIOB.

B noeceonesnoii scuznu u npu uzyuenuu opy2ux yueoHvix
npeomemos:

BBITIOJIHATH BBIYMCIIEHUS IIPU PEILICHUH 3a]1a4
MPaAKTUYECKOTO XapaKTepa;

BBITIOJIHATH IPAKTUYECKUE PACUETHI C UCITOIB30BAHUEM
pH HEOOXOIMMOCTH CITPABOYHBIX MATEPUAIIOB U
BBIYMCIIUTENIbHBIX YCTPOUCTB;

COOTHOCHUTb PE€ajIbHbIC BEJIMYMHBI, XapPAKTEPUCTUKHI
00BEKTOB OKPYKAIOILIEr0 MUPA C UX KOHKPETHBIMU
YHUCJIIOBBIMU 3HAYCHUSIMHU;

WCIIOJIb30BaTh METO/AbI OKPYTJICHUS, TPUOIMKEHUS U
MPUKUIKHA P PEIICHUN TPAKTHYECKUX 3a/1a4
MMOBCEIHEBHOM KU3HU

ocyujecmenss Heooxooumvle NOOCMAHOBKU U
npeobpazoeanus,;

u300pasxcams cxemamuyecKu Y20, GeIUUUHA KOMopo2o
8bIpAdICEHA 6 2padycax uiu paouanax,

UCNONb308AMb NPU PEUEeHUU 3A0ay MaOIUYHble 3HAYeHUs
MPUSOHOMEMPUUECKUX DYHKYULL YeN08;

BbINOIHAMb NEPeBO0 BeIUYUHDL Y2ld U3 PAOUAHHOU Mepbl 6
2paodycHy0 u 0OpamHo.

B noeceonesnoii scuznu u npu uzyueHuu opyzux yueoHvx
npeomemos:

BLINOJIHAMb OCUCEUS C YUCTOBLIMU OAHHLIMU NPU
peuteruy 3a0a4 NPAKmMu4ecKo2o Xxapakmepa u 3a0a4 u3
PA3IUUHbIX 001acmell 3HAHUL, UCNOb3YS NpU
HeobX00UMOCmU CNPABOYHbLE MAMEPUAIIbL U
BLIYUCTUMENbHBLE YCMPOUCTEA,

OYEeHUBAMb, CPABHUBANMb U UCHOLb308ANMb NPU PEeULeHUU
NPAKMUYECKUX 3a0ay YUCT0BbLE 3HAUEHUSL PEANbHbIX
BENIUYUH, KOHKPEMHble YUCTI08ble XAPAKMEPUCMUKU
00bEKMO8 OKPYACAIOUe20 MUpa

3. YpaBHeHus n

HepaBEeHCTBa

Pemrate nuHelHbIE YpaBHEHHS U HEPABEHCTBA,
KBaJIpaTHbIC YPAaBHCHHS;

penrath jorapuMUUeCcKrie YpaBHEHHUS BHIA log a
(bx + ¢) = d u mpocTeiimme HepaBeHcTBa BHaa 10g a X < d;
pelTaTh mokasaTebHbIe ypaBHEeHHs, Buaa a ™ " ¢=d (rme
d MOXHO MPECTABUTH B BHJE CTEIICHH C OCHOBAHUEM &) U
npocreiinme HepaBeHcTBa Buaa a8 < d  (rae d MoskHO

NPEJCTaBUTh B BHJIE CTEIICHH C OCHOBAHUEM @);.

MPUBOJUTH HECKOJIBLKO MPUMEPOB KOPHEH MpocTeiiero

Pewamv payuonanvuvie, nokazamenvHule u
Jloeapupmuyeckue ypasHeHus U HepageHcmad,
npocmetiuiue UppayuUoOHaIbHble U MPUOHOMEeMmpuiecKue
VPasHeHUs, HEPABEHCNBA U UX CUCTNEMbL,

UCNONb3068aMb MEMOObl PeuleHUsl YPAGHEHUIL. NPUGeOeHUe
K 8UOY «NPOU3BEOeHIUe PABHO HYTIO» UIU «4ACIHOE PAGHO
HYJII0Y, 3AMeHA NepPeMeHHbIX;

UCNONb306AMb MEMOO UHMEPBALO8 OJIfl peUleHUs
HepaseHcme;

uUcnoIbL308ams epagpuuecKuti Memoo 07 NPUOIUIHCEHHO2O
peweHus: ypasHeHull U HepageHcms;

u300pasicamov Ha MPULOHOMEMPULECKOU OKPYIHCHOCTIU
MHOMHCECMBO peuleHUl NPOCMeuuux




TPUTOHOMETPHUUYECKOTO YPaBHEHHUS BUJIA: Sin X = &, COS X =
a, tgx=a, ctg x = a, rae a — TabIMYHOE 3HAYCHHE

COOTBETCTBYIOIEH TPUTOHOMETPUUYECKON (PYHKIIUU.

B noeceonesnoi scuznu u npu uzyuenuu opyzux

npeomemos:

COCTABJIAITh U PELIATh YPABHEHUS U CUCTEMbI YPaBHEHU

IIpU pCHICHUH HCCJIOKHBIX IMPAKTHUYCCKUX 3a1a4

MPUSOHOMEMPUYECKUX YPABHEHUL U HEPABEHCME,

—  GbINOAHAMb OMOOP KOPHEl YPAGHEHUL UL PeuleHUll
HEepagencme 6 COOmeemcmeu ¢ 0ONOJIHUMENbHLIMU
VCI0BUAMU U OCPAHUYEHUIMU.

B noeceonesnoii scuznu u npu uzyueHuu Opyzux yueoHvlx

npeomemos:

—  cocmaenamo u peuiams YpagHeHUs, CUCmeMbl YPAGHEeHUU U
HepaseHCcmea npu peulenu 3a0ay Opy2ux y4eOHbIx
npeomemos;

—  UCNONb308aMb YPAGHEHUs U HEPABEHCMEBA Ois
NOCMPOEHUs. U UCCTEeO08AHUSL NPOCMEULUUX
Mamemamuyeckux mooeneti peaibHblX CUmMyayuti Ui
NPUKTIAOHBIX 3a0aY;

—  yMemb UHMEPNPEemuUpo8ams NOJY4eHHbI NPU peuleHun
VPAaBHeHUsl, HePABEHCMBA UL CUCTNEMbL Pe3VIbmam,
OYeHUBamv e20 NPasoonooodue 8 KOHMeKcme 3a0aHHOl
PeanvHol cumyayuu uiu RpUKIaoHoll 3a0ayu

4. DyHKUHU

OmnepupoBath Ha 06a30BOM YPOBHE OHSATHSIMHU:
3aBUCUMOCTb BEJIMUUH, (YHKIIMS, apryMEHT U 3HAUeHUe
(GyHKIMH, 00J1aCTh OINPEIETIeHNs] U MHOKECTBO 3HAUEHUI
¢yHKLMH, rpaduK 3aBUCUMOCTH, rpaduK QYHKIUU, HYJIN
(GyHKIMH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA, BO3pAaCTaHUE
Ha YUCJIOBOM NPOMEXKYTKE, YObIBAaHHE Ha YUCIOBOM
POMEXYTKE, Hanboblllee U HAUMEHbIIee 3HaUeHNE
(GYHKLIMU Ha YMCIOBOM MPOMEXKYTKE, EPUOINYECcKas
(GyHKIMS, TEPUO;

OIepHpoBaTh Ha 6230BOM YPOBHE MOHATHIMU: IpsMasi U
oOpaTHas PONOPIHUOHAIBHOCTE JIMHEHHAa,
KBaJIpaTHyHasi, JiorapupmMudeckas 1 nokasareabHas
(GyHKLINHU, TPUTOHOMETPHUYECKUE (PYHKIINH;

pacro3HaBaTh rpauKy 3JI€MEHTapHBIX QYHKIIHI: IPAMOii
1 00paTHOM MPONMOPIMOHATFHOCTH, THHEHHOMH,
KBaJPaTHYHOM, JTorapupMUIecKoi 1 MoKa3zaTeIbHON
(GyHKIMHI, TPUTOHOMETPUUECKUX (PYHKIIHIA;

COOTHOCHTD I'paMKH 3JIeMEHTApHBIX (QYHKIUI: PSIMOK U

—  Onepuposamov NOHAMUAMU: 3A8UCUMOCTb GETUYUH,
@yHKyus, apeymenm u 3HavyeHue QyHKyuu, ooiacme
onpeoeneHus U MHOMCeCmE0 3HA4eHUll (YYHKYUuuU, epagux
3agucumocmu, 2pagux GyHKyuu, Hyau QyHKyu,
NPOMENCYMKU 3HAKONOCMOAHCMEA, 803PACMAHUe Ha
YUCTI0BOM NPOMEICYMKe, YObIAHUE HA YUCTOBOM
npomedxcymke, Haubovbulee U HaumMeHbllee 3HAYeHUe
@QYHKYUU HA YUCTOBOM NPOMENCYMEKE, NEPUOOULECKAS]
@dyHKYUs, nepuoo, YemHas u HeuemHas YYHKYuu,

—  onepuposame NOHSAMUIMU. NPAMAsL U 0OPAMHAs
NPONOPYUOHATLHOCIb, TUHEUHAS, K8AOPAMUYHAS,
Jloeapupmuyeckas u nokazamenbHas QYHKYuU,
mpuzoHomempuieckue hyHKyuu,

— onpedensimv 3HaAUeHUe GYHKYUU N0 3HAYEHUIO apeyMeHmd
NpU PasiuyHuIX CHOCoOAx 3a0anus yHKYuu,

—  cmpoumbs 2pagpuKy U3y4eHHbIX QYHKYUL,

— onucwvleams no 2paguxy u 6 NPOCMeUuuux CIy4asx no
dopmyne nogedenue u c6olUcmaa yHKYuil, HaxoO0Ums no




00paTHOM POMOPIIMOHATEHOCTH, JINHEHHOH,
KBaJPaTHYHOM, JIOTapu(PMUIECKON 1 MMOKa3aTeIbHON
(GYHKIMHA, TPUTOHOMETPHYECKUX (QYHKIUHN ¢ hopMyamH,
KOTOPBIMH OHH 33JIaHbl;

— HaxoJUTh MO TpaduKy NpuOIMHKEHHO 3HAYCHUSI (PYHKITUN
B 33JJaHHBIX TOYKaX;

—  OmpeAensATh 1o rpaduky cBoiicTBa GyHKIMHU (HYIH,
IPOMEXYTKH 3HAKOIIOCTOSIHCTBA, TPOMEKYTKH
MOHOTOHHOCTH, HauOOJIbIINE U HAUMEHbIIINE 3HAYCHUS U
T.IL);

— CTPOUTH 3CKU3 rpaduka GyHKINH, YIOBICTBOPSIOLIECH
MpUBEICHHOMY HabOpy yCIOBH (TPOMEKYTKH
BO3pacTanus / yObIBaHUS, 3HaYCHNE (PYHKINHU B 3alaHHON
TOYKE, TOUYKH YKCTPEMYMOB U T.]1.).

B noeceonesnoii ycuznu u npu usyuenuu opyux

npeomemos:

—  ONpeAensTh 10 rpaukaM CBOMCTBA pealibHBIX IIPOLECCOB
U 3aBUCUMOCTEH (HauOoIbLINe U HAUMEHbILINE 3HAUYCHHUS,
IPOMEXKYTKH BO3pACTaHUSI U yObIBaHUS, IPOMEKYTKHU
3HAKOMOCTOSIHCTBA U T.I1.);

— HWHTEpPIPETHPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOU
MPAKTUYECKOM CUTYyaIUU

epaguxy yHkyuu HauborbUe U HaUMeHbUUe 3HAYEHUS,
cmpoums dCKu3 epagura QyHkyuu, yoosiemsoparowei
NpuBeOeHHOMY HabOPy YCA08UlL (NPOMENCYMKU
803pacmarusl/yovieanus, 3Haverue QYHKYuu 8 3a0aHHOu
mouKe, MOUYKU IKCMPEMYMO8, ACUMNIMOMbL, HYIU PYHKYUU
um.o.);

— pewiambv ypasHeHus, npocmenuiue cCucmemsl ypagHeHull,

UCNONBL3YSA CEOUCMBA PYHKYUU U UX 2PAPUKOS.

B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux y4eonvlx
npeomemos:

onpeoensams no epapuKam u UCNOIb308aMb OJisl PeUleHUs
NPUKTIAOHBIX 3A0aY CBOUCMEA PEANbHBIX NPOYECCO8 U
3asucumocmell (HauboIbLUIUE U HAUMEHbUIUE 3HAYEHUS,
NPOMEINCYMKU 803PACMAHUS U YObIEAHUS (DYHKYUU,
NPOMENCYMKU 3HAKONOCMOAHCMEA, ACUMNIMONMbL, NEPUOO
umnmn.);

UHMEPNPemupo8ams C6OUCMEA 8 KOHMeKCme KOHKPemHOU
NPAKMU4ecKol Cumyayuu,

onpeodensams no epapuram npocmeliuiue XapaKmepucmuru
NEPUOOUUECKUX NPOYECCO8 8 OUOL02UU, IKOHOMUKE,
MY3bIKe, paouocessu u op. (Aamnaumyoa, nepuoo u m.n.)

5. DJIeMeHThI
MaTEeMaTH4Y€eCKOro

aHaJ/JIMu3a

— OmnepupoBarh Ha 6a30BOM YPOBHE MOHATHSIMHU:
IPOM3BOHAS PYHKIIMH B TOUKE, KacaTelbHas K rpaguky
(byHKLUYU, TPOU3BOAHAS QYHKLIUY;

— OIpenensaTh 3HaUeHHEe IPOU3BOAHON (QYHKIIMU B TOUKE IO
N300paXEHUIO KacaTelbHOM K TpauKy, IPOBEIEHHON B
9TOM TOUYKE;

— peuiatb HECJOXKHBIE 3a]Ja4 Ha IPUMEHEHUE CBSA3H MEXIY
IPOMEKYTKaMU MOHOTOHHOCTH M TOUKaMH 3KCTpEMyMa
(GyHKLUH, C OTHON CTOPOHBI, U IPOMEKYTKAMHU
3HAKOIOCTOSIHCTBA U HYJISIMH IPOU3BOIHOM 3TON (PYyHKIIMH
— C IpYrou.

B noeceoneenoit scuznu u npu uzyuenuu opy2ux

Onepuposams NOHAMUAMU: NPOU3BOOHASL PYHKYUU 8
mouke, KacamenbHas K epagpuxy QyHKyuu, npou3sooHas.
@yuryuu;

BbIUUCTIAMb NPOUIBOOHYIO 0OHOUNICHA, MHO2OULEHA,
K8aOpamuo2o KOpHs, NPOU3BOOHYIO CYMMblL PYHKYULL,
BbIUUCTIAMND NPOU3BOOHDLE INEMEHMAPHBIX DYHKYUL U UX
KOMOUHAYU, UCNONb3YA CNPABOYUHbIE MATNEPUATbL,
uccne008ams 8 NPOCMeEUWUX CIy4asx QyHKyuu na
MOHOMOHHOCHb, HAX00UMb HAUDOIbUUE U HAUMEHbUIUE
3HaAYeHUs: YYHKYULl, Cmpoums paguku MHO2OUIEHO8 U




npeomemos:

— TOJB3YICh rpadikaMu, CPaBHUBATH CKOPOCTH
BO3pacTaHus (pocTa, MOBBIILICHUS, YBETUUCHUS U T.11.) WU
CKOPOCTH YObIBaHUs (TIaIeHUs, CHIDKCHHUS, YMEHBIICHUS U
T.I1.) BEJIMYKH B pEaIbHBIX MPOLIECCAX;

— COOTHOCHUTH IpaduKu peajbHbIX MPOIIECCOB U
3aBHCUMOCTEH ¢ X ONMUCAHUSIMH, BKIIOYAIOIIUMU
XapaKTEPUCTUKU CKOPOCTH U3MEHEHHUS (OBICTPBIN POCT,
IJIABHOE OHMKEHUE U T.11.);

—  HCIOJB30BaTh rPaPUKH pearbHBIX MPOIECCOB IS
pelIeHus1 HeCJIOKHBIX MPUKIIATHBIX 33/1a4, B TOM YHCIIE
omnpezenss no rpaduky CKOpocTs X0Aa mpoiiecca

npocmeuuux payuoHAIbHuIX QYHKYULL C UCNONIb308AHUEM
annapama mMamemamuyeckKo20 aHau3a.

B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux y4eoHvlx

npeomemos:

—  pewams NpUKIaoHbvle 3a0a4u U3 ouosocuU, QuUKU,
XUMUU, IKOHOMUKU U OpYeUX NPeOMemos, C8A3AHHbIE C
uccie0o8anuem XapaKkmepucmux peaibHulx NPoYeccos,
HaxoxcoeHuem HauboIbUux U HAUMEHbUUX 3HAYEeHU,
CKOpOCMU U YCKOPEHUsL U m.N.,

—  UHmMEpPnpemupo8ams NOLYUEHHbLE Pe3Vibmambl

6. CratucTuka u
Teopusi
BEPOATHOCTEH,
JIOTHMKA U

KOMOHMHATOpHKA

— OmnepupoBaTh Ha 6a30BOM YPOBHE OCHOBHBIMHU
ONUcaTeIbHBIMU XapaKTePUCTUKAMH YUCIOBOI0 Habopa:
cpeaHee apupMeTHIECKOe, MeJMaHa, HanOoJblee U
HauMEHbIIIEe 3HAYCHUS;

— omnepupoBaTh Ha 0A30BOM YPOBHE MOHATHSAMM: 4YacTOTa U
BEPOSATHOCTb COOBITHS, CITy4allHbIN BHIOOD, OMBITHI C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU;

—  BBIYUCJIATH BEPOSITHOCTH COOBITHII HA OCHOBE IOJICYETa
qKcila HICXO/I0B.

B nosceonesnoit scusnu u npu usyuenuu opyzux

npeomemos:

— OLIEHUBATh ¥ CPAaBHUBATH B IIPOCTHIX CIIydasx
BEPOSATHOCTH COOBITHI B pealibHOM JKU3HH;

— 4YNTaTh, CONOCTABIAThH, CPABHUBATh, HHTEPIIPETUPOBATH B

IMMPOCTHIX CiIydadX pCalIbHBIC JaHHBIC, IPCACTABIICHHBLIC B

—  Umems npedcmasnenue 0 OUCKPEMHbIX U HENPEPLIBHBIX
CILYYAUHBIX BEIUYUHAX U PACNPEOeIeHUSIX, O
He3a8UCUMOCMU CTYYAUHBIX 8EIUYUH,

—  UMemb npedcmasieHue 0 MamemMamuyeckom OHCUOaAHUU U
oucnepcuu CyyaiuHvlx GeIUdUH;

—  uUMemb npedcmasieHue 0 HOpMAaIbHOM pacnpeoeieHuu u
npuMepax HOpMAIbHO PACNPEOeNeHHbIX CIYYAUHbIX
BENIUYUH,

—  NOHUMAMb CYMb 3aKOHA OOILUUUX YUCeN U 8bIOOPOUHO20
Memooa usmepeHus eposImHOCmell;

—  umembv npedcmasieHue 00 YCI08HOU BePOSIMHOCMU U O
NOJHOU 8EPOAMHOCIU, NPUMEHAMb UX 8 peuleHUU 3a0al,;

—  uMemsb npedCmasieHue 0 8aMCHbIX YaACMHbIX BUOAX
pacnpeoeneHull U NPUMEHAMb UX 8 peuleHUU 3a0a4;

—  uMemb npeocmasienue 0 KOppersyuu cay4aunblx 6eTUyuH,
0 IUHEUHOU pecpeccul.

B noeceoneenoit scuznu u npu uzyuenuu opy2ux

npeomemos:

—  6blYUCTIAMb UIU OYEHUBANb 6E€POANTHOCMU cobblmuii 6




BUJIE TaOJIHII, JUArpaMm, TpaduKoB

PEanbHOU HCUSHU,

—  8blOUpamv NOOX00sUUe Memoobl NPEOCMABIeHUsL U
00pabomxu OaHHBIX,

—  YyMemb peuams HeClodCHble 3a0ayu Ha NPUMEeHeHUe
3aKOHA OONLWUX YUCET 8 COYUOTO2ULU, CMPAXOBAHUL,
30pasooxpanenuu, obecneyeHuu 6e30nacHOCMU HaceleHUs
8 UPE3BLIUAUHBIX CUMYAYUSX

7. TekcTOBBIE 321a4YU

Pemath Hec10XHbIE TEKCTOBBIE 33]]a4l PA3HBIX THUIIOB;
aHAJIM3UPOBATH YCIOBUE 3aJIa4M, IPH HEOOXOAUMOCTH
CTPOUTH JIJISl €€ PEIICHUS MAaTEMaTUYECKYIO MOJIEb;
MOHMMATh U UCTOJIb30BaTh JIJISl PEHICHUS 3a/1a4H
uH(pOpMaIIKIO, TPEJICTABICHHYIO B BUE TEKCTOBOI U
CUMBOJIBHOH 3aITUCH, CXEM, Ta0JIUII, JUArpaMm, TpauKoB,
PHUCYHKOB;

JIeIICTBOBATH 110 AJITOPUTMY, COAEPHKAILIEMYCS B YCIOBUU
3a/1a4i;

UCIIOJIb30BAaTh JIOTHUECKUE PACCYKICHUS TIPU PEIICHUU
3a/a4u;

paboTaTh C U30BITOYHBIMU YCIOBUSIMH, BHIOMpAs U3 BCel
uH(popmanuu, JaHHbIE, HEOOXOIUMBIE JIJIST PEIICHUS
3a/1a4i;

OCYIIECTBIISATh HECIIOKHBIIN epedop BO3MOXKHBIX
petieHui, BbIOUpas U3 HUX ONTUMAIBHOE 110 KPUTEPHSIM,
c(hOpMyIHPOBAHHBIM B YCIIOBHH,

aHAJIM3UPOBATH U UHTEPIPETUPOBATH MOTYICHHBIC
pelieHus: B KOHTEKCTE yCIOBHUS 3a/1a4, BEIOMPATH
pelIeHus], HE MPOTUBOPEYALNE KOHTEKCTY;

pelaTh 3a7ja4i Ha pacyeT CTOMMOCTH MOKYIOK, YCIIYT,
MOE3/10K U T.IL.;

peliaTh HECIOXKHbIE 331a4H, CBSI3aHHBIE C JOJIEBBIM
Y49acTHEM BO BJIAJICHUH (PUPMOU, IPEATNPUITHEM,
HEJBUKUMOCTBIO;

pemaTh 3a7a4i Ha MPOCTHIC MTPOIICHTHI (CUCTEMBI CKUJIOK,
KOMHCCHH) ¥ Ha BEIYHCIICHUE CIIOKHBIX MPOIEHTOB B

—  Pewamyv 3a0auu pasuvix munos, 8 mom uucie 3a0auu
NOBLIUEHHOU MPYOHOCMU,

—  8bIOUPAMb ONMUMATLHBIL MEMOO peueHus 3a0a4u,
paccmampusas pasiuiHvle Memoobl,

—  cmpoumsv MOOeb peueHus 3a0adu, nPpo8ooUms
doKazamesnibHvle PaACCyHCOCHUS,

—  pewams 3a0auu, mpedyrowue nepebopa 8apuanmos,
npoepKuU yCI08Ul, 8b100pPA ONMUMATLHO20 Pe3YIbmama,

—  aHaIU3UpOBAMb U UHMEPNPEMUPOBAMb Pe3yIbMambl 6
KOHmMeKcme YClo8Us 3a0ayu, 8blOUpams peuenus, He
npomueopedaujue KOHMeKCcmy,

—  nepesooumv npu peulenuu 3a0avu UHGOpMayuio Uz 00HOU
Gopmbl 6 Opyeyio, UCNOIB3YSL NPU HEOOXOOUMOCTU CXEMb,
maobnuybsl, epagpuxu, Ouazpammol;

B noeceoneenoit scuznu u npu uzyuenuu opy2ux

npeomemos:

—  pewams npakmuieckue 3a0aqu u 3a0avu u3 opyeux

npeomemos




pa3IMYHBIX CXEMaX BKJIAJ0B, KPDEIUTOB U UIIOTEK;
pemarh MpaKTUYeCKHe 3aauu, TpeOyromue
MCII0JIb30BaHUsl OTPULIATEIBHBIX YHCEN: HA ONPEEIICHNE
TEMIIepaTyphl, Ha ONPEACIICHHUE MOJI0KEHUSI HA BPEMEHHOU
ocH ([0 HallIel bl U 110CIIE), HAa JBUKEHHUE JEHEKHBIX
cpenacTB (MpUX0.1/pacxo), Ha ONPECIICHHE
rJ1yOUHBI/BBICOTHI | T.I1.;

MCIIOJIb30BaTh MOHATHE MaclITada Jyist HaXOXKICHUS
PAcCTOSIHUM U JUIMH Ha KapTax, INIAHaX MECTHOCTH,
TUTaHaX TIOMENICHHA, BEIKPOWKAX, MPU paboTe Ha
KOMITBIOTEPE U T.II.

B noeceonesnoii yscuznu u npu uzyuenuu opy2ux

npeomemos:
peuiaTh HECIOXKHBIE MPAKTUYECKUE 3a/1a4, BO3HUKAIOLINE
B CUTYAaIUsX OBCEAHEBHOM KM3HU

8. I'eomeTpus

OnepupoBaTb Ha 0a30BOM ypOBHE IOHATUSMH: TOUKA,
npsiMasi, IJI0OCKOCTh B IPOCTPAHCTBE, apajuIeIbHOCTh U
NEPIEHIUKYISIPHOCT MPSIMBIX U IJIOCKOCTEH;
pacrio3HaBaTh OCHOBHbBIE BHJIbl MHOTOI'PaHHHUKOB (IIpU3Ma,
NUpaMuJia, MPSIMOYTOJIbHBINA Napajuienenunesn, Kyo);
n300pakaTh U3ydaemble GUTYphl OT PYKHU U €
IIPUMEHEHHUEM IIPOCTBIX YEPTEKHBIX HHCTPYMEHTOB;
Jienath (BBIHOCHBIE) MIIOCKUE YEPTEKU U3 PUCYHKOB
IPOCTBIX OOBEMHBIX (PUTYpP: BUJ CBEPXY, COOKY, CHU3Y;
U3BJIEKaTh WH(OPMAIIHIO O TPOCTPAHCTBEHHBIX
reoMeTpuuecKux (purypax, npeicTaBlIeHHYIO Ha YepTekax
U PUCYHKaX;

npuMeHsTh Teopemy [Indaropa nmpu BeruucieHnu
3JIEMEHTOB CTEPEOMETPHUECKUX (DUTYD;

HaXOJUTh 0OBEMBI U IIJIONIA/IU TOBEPXHOCTEMN
MPOCTEHIINX MHOTOTPAaHHUKOB C IIPUMEHEHUEM (POpMYIT;
pacrio3HaBaTh OCHOBHBIE BHJIBI TEJ BpaleHUs (KOHYC,
nuIuHAp, cdepa u map);

HaXOJIUTh 0OBEMBI U IJIOLIA I ITOBEPXHOCTEH
IIPOCTEMIINX MHOTOTPAHHUKOB U TEJI BpaIllEHUs C

Onepuposams NOHAMUAMU. MOYKA, NPAMASL, NIOCKOCHb 8
npocmpancmee, napanlebHoCms U NePneHOUKVIAPHOCMb
NPAMBIX U NJIOCKOCMEl,

npumensmy 0I5l peueHus: 3a0ay ceomempuieckue hakmol,
eciu YCio8usi npuUMeHeHuUs 3a0anbl 8 A6HOU (hopme;
pewams 3a0ayu Ha HaxX0HcOeHue 2e0MempuiecKux
BeUYUH NO 00PAZYAM UTU ATICOPUMMAM;

oenamu (8bIHOCHBIC) NILOCKUE YePMENCU U3 PUCYHKOB
00BEeMHBIX pucyp, 8 mom yucie pucoeams U0 C8epxy,
CcOOKY, Cmpoumbs ceuenus MHO202PAHHUKOB,

U361eKamsv, UHMEPRPEMUPO8ams U NPeodPaz08bl8ams
ungopmayuro 0 ceomempuyeckux Quaypax,
npeoCcmasieHHy10 Ha Yepmedtcax,

NpUMeHAmMb 2eoMempuyeckue akxmol 0 peuleHus 3a0ay,
8 MOM YUCIe NPEeONONALAIOUUX HECKOILKO UA208
peweHus;

ONnuUCbIBANb 63AUMHOE PACNOJNOHCEHUE NPAMDBIX U




npuMeHeHueM (Gopmyi.

B noeceonesnoii ycuznu u npu uzyuenuu opy2ux
npeomemos:

COOTHOCUTH a0CTPAKTHBIC TEOMETPUUECKUEC TTOHSITUS U
(bakThI ¢ peabHBIMH XU3HEHHBIMH 00bEKTaMU U
CUTYalUsIMU;

HCIIOJIb30BaTh CBOMCTBA NPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUTYp [UIs pEeLIeHUs TUIIOBBIX 3a/1a4
MPAKTUYECKOTO COJICPKAHUS;

COOTHOCHUTb IUTOLIAU TOBEPXHOCTEN TEJI OAUHAKOBOM
(opMBbI pa3IM4HOIO pa3Mepa;

COOTHOCUTH 00BEMBI COCYI0B OIMHAKOBOM (POPMBI
Pa3JIMYHOTO pa3Mepa;

OLIEHUBATh (POPMY MPABUIBLHOTO MHOTOTPAaHHHKA MTOCTIE
CITUJIOB, CPE30B H T.II. (ONPEACIISITh KOJIMYECTBO BEPIIIHH,
pebep u rpaHel MoMTy4eHHBIX MHOTOTPAHHHUKOB)

njiocKkocmell 8 NPOCMpancmee;

—  gopmynuposams ceolicmea u npusHaKu uzyp;

—  00KA3b16aMb 2e0MEMPUYECKUE YINBEPHCOCHUSL,

— enademv CMaHOapmHoU Kiaccugpukayuet
NPOCMPAHCMBEHHBIX u2yp (MUpamuowl, npu3Mbl,
napainnenenuneowl);

—  Haxoo0umv 00veMbl U NIOWAOU NOBEPXHOCMEL
2e0MempudecKux mej ¢ npumeHenuem hopmyi;

—  GLIUUCTIAMb PACCMOAHUSL U Y2lIbl 8 NPOCMPAHCMEe.

B noeceonesnoii ycuznu u npu uzyueHuu opy2ux

npeomemos:

—  UCNONb308aMb CEOUCMBA 2e0MEeMPULECKUX Gueyp 014
peuwenus 3a0a4 npaKmu4ecKo2o Xapakmepa u 3a0ay u3
opyeux obnacmeil 3HAHULL

9. BexTopbl
KOOPAMHATHI B

NMPOCTPAHCTBE

OmnepupoBath Ha 06a30BOM ypOBHE TIOHSATHEM JICKApTOBHI
KOOPJHMHATHI B IPOCTPAHCTBE;
HAXOJUTh KOOPJIMHATHI BEPILINH Ky0a U IPSIMOYTOJIBHOTO

napajiejienmIic1a

—  Onepuposamsv ROHAMUAMU 0EKAPTOBbL KOOPOUHAMDbL 8
npocmpancmee, 6eKMop, MOOYilb 6eKMopd, PaGeHCmeo
BEKMOPOB, KOOPOUHAMbL BEKMOPA, V20T MENCOY
BEKMOPAMU, CKANAPHOE NPOU3BEIeHUe BEKMOPOS,
KOJLIUHEApHbLe 8EKMOPbI,

—  Haxo0umuv paccmosiHue mexicoy 08yMs MOUKAMU, CYMMY
8EKMOPO8 U NPoU3eedeHUe 6eKmopa Ha YUCO0, YOIl
MedHCOY BeKMOPAMU, CKATAPHOE NPOU3BedeHuUe,
PAckaaowbleams 6eKMop no 08yM HEeKOJLIUHEAPHbIM
8EKMOpam,

—  3a0asambe NIOCKOCHb YPABHEHUEM 8 OeKAPMOBOl
cucmeme KOOpOUHam,

—  pewams npocmeuiuiue 3a0aiu 66e0eHUueM 6eKMOPHO20
basuca

10. UcTopus

MaTEeMaTHKH

OnuceIBaTh OTAEIBHBIE BBIIAIOIIMECS PE3YIIbTATHI,
[IOJIyYEHHBIE B XOJ€ Pa3BUTUS MaTEMAaTUKU KaK HAYKH;
3HATh IPUMEPBI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB
B CBSI3U C OTEUYECTBEHHOW W BCEMHPHON UCTOPHEH;

— Ilpeocmasnamo 6K1A0 BbIOAIOWUXCA MATNEMAMUKOE 8
pazeumue MamemMamuKy U UHbIX HaAYYHbIX 00aacmell;
—  NOHUMAamMb poib Mamemamuxuy 6 pazeumuu Poccuu




IOHUMATh POJIb MaTEMATUKH B Pa3BUTUU Poccun

11. MeToanI

MaTEeMaTHUKH

[IpuMeHATh U3BECTHBIE METObI IPU PELLICHUH
CTaHAAPTHBIX MATCMATHYCCKUX 3a/1a4,

3aMedarh U XapaKTepU30BaTh MATEMATUYECKUE
3aKOHOMEPHOCTH B OKPYKAIOLIEH IEMCTBUTENBHOCTH;
MPUBOAUTH IPUMEPHI MATEMAaTUYECKHUX 3aKOHOMEPHOCTEMN
B IPUPOJIE, B TOM YUCJIE XapaKTEPU3YIOLIUX KPACOTY U
COBEPILEHCTBO OKPYKAKOLIEr0 MUpa U MPOU3BEACHUI
HCKYCCTBa

Hcnonvszoeams ochosHble MemoObl 0oKa3amenbcmaa,
npo8ooUmMb 00KA3amenbCmeo U 8bINOJIHAMb
onposepaicenue;

NPUMEHAMb OCHOBHbBLE MEMOObl PeUleHUs]
Mamemamuyeckux 3a0au,

HA OCHOBE MAMeMamuyeckux 3aKOHOMepHocmell 8
npupooe Xxapakxmepuzosams Kpacomy u CO8EPUIEHCIEO
OKDYHCAIOUie20 MUpa U NPouU38edeHuUll UCKYCCmeda,

NPUMeHAMb npocmeliuue NPoSPAMMHbIE CPEOCMBA U
91eKMPOHHO-KOMMYHUKAYUOHHbIE CUCTEMbL NPU PeUleHUU
Mamemamuyeckux 3a0ay




3. Conep:xanme TeM yueOHOro npeamera «MaremaTuka: ajredpa u Ha4ajla MaTeMaTH4eCKOIo

aHaJIn3a, reoMeTpus»

3.1 Auiredpa ¥ HaYa1a MATEMATHYECKOr0 aHAJIN3a

IoBTOpeHnue. Pemenue 3a/1a4y ¢ UCMOIB30BAaHUEM CBOMCTB YUCEIN U CUCTEM CUUCIICHUS, ACIIUMOCTH,
JI0JIeH ¥ YacTel, MPOIEHTOB, MOJTyJIel uncen. Pemenue 3aa4 ¢ CIOIb30BaHUEM CBOMCTB CTETIEHEH U
KOPHE, MHOTOYJICHOB, ITPE0Opa30BaHNii MHOTOYICHOB U APOOHO-PAIIMOHATLHBIX BRIPAKCHU.
Pemenue 3amau ¢ ucnosib30BaHUEM TPayCHOM MephI yriia. MoaysIb YKCiIa U €ro CBOMCTBa. Pemenue
3a/1a4y Ha JABUKECHUE U COBMECTHYIO pa0OTy € MOMOIIIbIO JIMHEHHBIX M KBAJIPATHBIX YPaBHEHUHN U X
cucteM. PereHue 3a1a4 ¢ MOMOIIIBIO YUCIOBBIX HEPABEHCTB M CUCTEM HEPABEHCTB C OJTHOM
MIEPEeMEHHOMH, ¢ MPUMEHEHHEM U300paKeHHS YUCIIOBBIX TPOMEXKYTKOB. Perienne 3amad ¢
HCIIO0JIb30BAaHUEM YUCIIOBBIX (DYHKIHMKA 1 UX TpadukoB. Mcnonb3oBanue CBONCTB U rpadukoB

JMHEWHBIX U KBaPAaTUYHBIX (QYHKIMI, 00paTHON NPONOPIUOHATBHOCTH U QYHKIUHU Y = \/; .

I'padmyeckoe penieHue ypaBHEHUI 1 HEPABEHCTB.
Tpuronomerpuueckasi OKpy:KHOCTb, paouanHas mepa yeaa. CUHYC, KOCUHYC, TAHT'€HC, KOMAH2EHC
MIPOU3BOIBHOTO yriaa. OCHOBHOE TPUTOHOMETPHUECKOE TOXKAECTBO U CIEACTBHS U3 HETO. 3HAUCHUS

T T T T
TpuroHomerpuyeckux (Gyukimit s yrios 0°, 30°, 45°, 60°, 90°, 180°, 270°. (0, E, Z,E, E pan).
Dopmyvl CLONCEHUSL MPULOHOMEMPUYECKUX PYHKYUL, POPMYIbl NPUBEOeHUsl, (POPMYIbl OBOUHO20

apeymenma.
Hyin ¢pyHKuM#N, IpOMeKYTKH 3HAKONOCTOSIHCTBA, MOHOTOHHOCTD. Hanbombliee 1 HauMeHbllee
3HadyeHue QpyHkuuu. [lepuonnyeckue pynkuun. YetHocTh M HeUeTHOCTh GYHKUUN. Crodwchbie
Gdynxyuu.

Tpuronomerpuueckue pynkuun Y =COSX, Y =SIiNX, Yy =tgX . @yuxyus Yy = CtgX . CpoiictBa u
rpadMKu TPUTOHOMETPUUECKUX (DYHKIMH. APKKOCHHYC, apKCUHYC, apKTaHTeHC YHcia. ApKKomaneeHc
yucna.

IIpocreiimme TPpUroHOMETPUYECKHE YpaBHEeHH . PellieHne TpPUroHOMETPUYECKUX YPABHEHUM.
Obpammnvie mpuzonomempudeckue yHkyuu, ux ceoticmea u cpaguxu. Pewenue npocmetiwiux
MPULOHOMEMPUYECKUX HEPABEHCNE.

CremneHb ¢ AeliCTBUTEIbHBIM NI0KA3aTeJIeM, CBOMCTBA CTelleHH.

IIpocreiimme nmokasareabHble ypaBHeHHs M HepaBeHcTBa. [loka3zaTenbHas QyHKIMS U ee CBOICTBa
U rpaduK.

Jlorapugm uncaa, coiicTBa Jorapupma. Jlecatuunstit norapudm. Yucno e. Hamypanonwiii
noeapughm. IlpeodbpazoBanue norapupmudeckux BoipaxeHuil. Jlorapugmmuueckne ypapHeHus U
HepaBeHcTBa. Jlorapudmudeckas GyHKINS U €€ CBOUCTBA U IpaduK.

CrenenHnasi pyHKUMA U ee cBoiicTBa U rpauk. MppanuonansHele ypaBHeHUs. Memoo unmepsanos
07151 peuterus Hepagencms. IIpeobpazosanus epaguxos GyHkyuil.: cosue 60016 KOOPOUHAMHBIX Ocell,
pacmsidicenue u cycamue, OmpadceHue OmHOCUMeNbHO KOOpOuHammubvlx ocel. I paguueckue memoonl
peulerus ypasHeHuli u HepageHcms. Pewenue ypasnenuil u HepageHcme, cooepicaujux nepemenHyo
noo 3Hakom mooyas. Cucmembvl NOKA3AMENbHBIX, 102APUPMUYECKUX U UPPAYUOHATLHBIX YPAGHEHUI.
Cucmembl nokazamenvbHwix, 102apupmuyeckux Hepagencms. Bzaumno oopamuvie dhynkyuu. I paguxu
83AUMHO 0OPAMHBIX QYHKYUL. Ypasnenus, cucmembvl ypagHeHull ¢ napamempom.

IIpousBoanas pyHkuuu B Touke. Kacarenbnas k rpapuxy ¢pynkuuu. ['eomerpudeckuii u
(bu3uvecKuil CMBICH TPon3BoAHOM. [Ipon3BoIHbIE dNIeMeHTapHbIX GyHKIMH. [Ipasuna
oughghepenyuposanus. Bmopas npouzeoounas, ee ceomempuyeckuii u husuyeckuii cmoicia. Ilonstue o
HenpepbIBHBIX PyHKIMSIX. ToUuku 3KkcTpeMyma (MakcuMyma 1 MuHuMyma). MccnenoBanue
3JIEMEHTApHBIX (QYHKIMNA HA TOUKU IKCTpEMyMa, HauoboJIbliee 1 HaMMEHbIIee 3HAYSHHE C TIOMOIIbIO
POU3BOHON. [locmpoenue epaghuxos ynxkyuii ¢ nomowyvbro npouzeoonuvix. llpumenenue
NPOU3BOOHOU NPU PeuteHuU 3a0ad.



IlepBooGpa3nas. Ilepsoodpasmsie sn1emenmapHvlx Qyuxyuti. Ilnowads KpugosuHeluHolu mpaneyuu.
Dopmyna Hetomona-Jleiionuya. Onpedenennviii unmezpan. Boiuucienue niowadeu naockux guayp u
00beM06 meil 8palyeHusi ¢ NOMOWbI0 UHMeSPald.

3.2 'eomeTpusi

IToBTOpeHue. Pemenne 3a1a4 ¢ npuMEeHEHHEM CBOUCTB (PUTyYp Ha TUIOCKOCTH. 3a/1aun Ha
JI0Ka3aTelbCTBO U OCTPOEHHUE KOHTpIpUMepoB. Vcrnonb3oBaHue B 3a/1a4ax NPOCTEHIINX JIOTHYECKUX
npaBui. Pernienue 3a1a4 ¢ UCTOJIB30BaHUEM TEOPEM O TPEYTOJIbHUKAX, COOTHOIICHUH B
IPSIMOYTOJIBHBIX TPEYroJbHHUKaX, (PAKTOB, CBSI3aHHBIX C YEThIpeXyroyibHuKaMu. Penenne 3amay ¢
UCIOJIb30BaHUEM (DAKTOB, CBA3AHHBIX C OKPY)KHOCTAMU. Pemenne 3a1ay Ha n3MepeHus Ha INIOCKOCTH,
BBIUMCJIEHUE JUIMH U IUIOIael. Pewenue 3a0au ¢ nomMowbio 6eKmopo8 u KoopouHam.

Harasignasi crepeomerpusi. urypsl u ux uzodpaxenus (Kyo, nupamua, npusma). OcHosHbie
noHAmMuUs cmepeomempuu u ux ceovcmea. Cedenus Kyda u TeTpasipa.

Touka, npsiMasi ¥ JIOCKOCTh B IPOCTPAHCTBE, AKCUOMBI CTEPEOMETPHUH U CIIEACTBUA U3 HUX. B3aumuoe
pacroyio’keHue MpsIMBIX U IIOCKOCTEH B pocTpaHcTie. [lapaniebHOCTh NPAMBIX M NJIOCKOCTEH B
npocrpaHcTBe. V300pakeHue NpoCcTeHINX NPOCTPAHCTBEHHBIX (PUTYp Ha MIOCKOCTU. PaccTosiHus
MEXTy (PUTYpaMu B IPOCTPAHCTBE.

¥Yrabl B npoctpancTBe. [lepneHaAnKy/IAPHOCTD NPSAMBIX M IJIOCKOCTEHH.

[Tpoexmus Gurypsl Ha TUIOCKOCTH. [IpU3HaKK MEPIEHANKYISIPHOCTH MPSMBIX U TUIOCKOCTEH B
npoctpaHcTBe. Teopema o Tpex NepreHIuKYIspax.

Mmuororpannuku. [Tapamnenenunen. CBolicTBa NpsIMOYroJbHOTO Mapajuienenumnena. Teopema
ITudaropa B npoctpanctse. [lpu3ma u nupamuga. [IpaBunbHas nupaMuaa U npaBUibHAs IpU3Ma.
[Tpsimast mupamua. DIIEMEHTHI IPU3MBI ¥ MUPaMUbI. Berarcienne 31eMeHTOB MPOCTPaHCTBEHHBIX
¢buryp (pedpa, TMaroHayiu, yribl).

Tena BpameHusi: TUIMHID, KOHYC, chepa u map. OCHOBHBIE CBOMCTBA IPSIMOTO KPYTrOBOTO
LWINHApPA, IPSIMOT0 KpyroBoro KoHyca. M3o0pakeHue Tes BpalieHus Ha MII0CKOCTU. [Ipeocmagnenue
00 yceueHHOM KOHYce, ceueHUsi KOHyca (napaniieibHoe OCHOBAHUIO U NPOX0Oosujee uepe3 6epulumy),
ceyeHuss YyunuHopa (napaiieibHo u nepneHoOUuKyIsApHo ocu), cevenus wiapa. Pazeepmka yununopa u
koHyca. IIpocmetiuiue KoMOUHAYUU MHO20CDAHHUKOS U MeJl 8PAUEHUSI MeNHCO)Y COOOUL.

Ilnomaab NOBEpPXHOCTH MPABMIIBHOM MUPaMUAbI U IPSIMOil pu3Mbl. [110111a16 TOBEPXHOCTH
MPSIMOTO KPYTOBOTO IFJIMH/IPA, IPSMOTO KPYyroBOTO KOHYCa U IIapa.

ITonsiTne 06 00beMe. OOBeM MUpaMuIbl M KOHYCA, TPU3MBI U IUIHHIpa. O0BeM miapa.

Ilooo6nvle mena 6 npocmpancmee. COOTHOIIEHUS MEX/y IUIOIIASIMU IOBEPXHOCTEN U 0ObeMaMu
MOJIOOHBIX Te.

BekTopsl 1 KoopauHATHI B mpocTpancTBe. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpa HA YHCIIO, YOI
Mex 1y BekTopamu. KosinHeapHble 1 KOMITJIaHapHbIE BEKTOPbL. CKansaproe npousgedenue 6eKmopos.
Teopema o pasznodxcenuu 6ekmopa no mpem HekomniaHapuvim eekmopam. Ckansipnoe npousgederue
8eKmopo8 6 koopournamax. Ilpumenenue 6eKmopos npu peweHuu 3a0ay Ha HaxodcoeHue paccmosaHul,
OnuH, naowjaoeli u 06vemos. /JeudiceHus 6 NPoCMpancmee: napaiieibHblil NepeHoc, YeHMPAalbHAas
CUMMempUs, CUMMEMpPUs OMHOCUMENbHO niockocmu, nosopom. Ceoticmea ogudicenuii. Ilpumenenue
08udICeHUll npu peuwieHuu 3a0a4. Ypasnenue niockocmu 6 npocmpancmee. Ypasnenue cgepul 6
npocmparcmee. Popmyna 0ns blYUCIEHUS PACCMOAHUSL MENCOY MOUKAMU 8 NPOCMPAHCMEe.

3.3 BeposiTHOCTB M cTaTucTHKA. PaGoTa ¢ 1aHHBIMEI

IloBTOpenue. Pemenue 3amay Ha TAOTUIHOE U TPAPUIECKOE MPEICTABICHNE JaHHBIX.
Hcnonb30BaHre CBOMCTB U XapaKTEPUCTHK YHUCIOBBIX HAOOPOB: CPEAHMX, HAUOOIBIIETO U
HaWMEHBIIIETO 3HAYCHUS, pa3Maxa, OUCHEPCULL.

Pewenue 3a0au na onpedenenue wacmomsi u 6epossmuocmu coovimuil. Buiuucnenue eepossmuocmetl 6
ONBIMAX C PABHOBO3MONCHBIMU INIEMEHMAPHLIMU ucxooamu. Pewenue 3a0au ¢ npumenenuem
Komounamopuxu. Pewenue 3a0au na eviuucienue 6eposamnocmeni He3a8UCUMBIX COObIMUIL,
npumeHenue hopmynsl crodxceHus gepoamuocmel. Pewenue 3aday ¢ npumenenuem ouazpamm Jiliepa,
oepesa geposmuocmel, popmyavt bepuynnu.

Yenosnas eeposmuocme. [lpasuno ymnosicenus eeposmuocme. Popmyna noaHou 6eposmHoOCmu.



Huckpemnuvie cnyyaiinvle senuuunsl u pacnpeoeienus. Hezasucumvie cuyuatinbvie 6eIuyuHbl.
Pacnpeodenenue cymmol u npouzgedenus He3a8UCUMBIX CTYYAUHBIX 6ETUUUH.

Mamemamuueckoe odcuoanue u oucnepcus ciy4ainon eerudunvl. Mamemamuueckoe odcudanue u
oucnepcusi CyMmul CIy4auHblx eenudut. I eomempuyeckoe pacnpedenenue. bunomuanivHoe
pacnpeoeneHue u e2o c8OUCMad.

Henpepuiguvie cnyuatinvie geruuunsl. Ilonamue o niomnocmu gepoamuocmu. Pagnomepnoe
pacnpeoeneHue.

IlokazamenvHoe pacnpedenenue, e2o napamempbi.

Tonamue o nopmanvHom pacnpedenenuu. Ilapamempvl HopmanvHo2o pacnpedenenus. [Ipumepwvl
CLYYAUHBIX 8EIUYUH, NOOYUHEHHBIX HOPMATLHOMY 3AKOHY (NO2PEUWHOCHb U3MEPEHUL, POCT Yell08eKa).
Hepasencmeo Yebviwesa. Teopema bepnynnu. 3akon 6onvuux yucen. Bvibopounsiii memoo
uzmepenust eposimuocmetl. Poib 3akona 601buux uucen 8 Hayke, npupooe u obujecmae.
Kosapuayus 0syx cnyuatineix eenuyun. Ilonamue o koagpguyuenme xoppenayuu. Coemecmuule
HAOA00eHUsL 08YX CIYYAUHBIX 8eIUdUH. Bvibopounbiii koaghgduyuenm xoppenayuu.

4. TemaTuueckoe IVIAHUPOBaAHUE C YKa3aHUEM KOJIUYeCTBA YaCOB, OTBOJAUMbBIX HA

OCBOCHHE KAKIO0H TeMbI

<<A.11re6pa H HAYAJIA MATEMATHYIECCKOI'0 aHAJIN3a»

Kosnn4yectBo yacos
Ne HaumenoBaHue pasjaesa 10 rerace 1 rerace
Bcero | Konrpoabnblx Bcero | KoHTpobHBIX
pador pador
1 IToBTOpEeHNE MaTepuana 7-9 knaccos 5 1
2 JleficTBUTENBHBIE YKCTIA 10 1
3 Yucnossie GyHKINN 12 1
4 Tpuronomerpuueckue GyHKIUU 24 1
3) Tpuronomerpudeckue ypaBHEHHUs 10 1
6 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX 21 1
BBIpOKEHU I
7 KommekcHbie uncia 9 1
8 [IpouzBoHas 29 2
9 Komb6unaropuka 1 BEpOSITHOCTh 9 1
10 | [MoBTopenue kypca 10 kimacca 6 1
11 | MHorouseHsl 10 1
12 | Crenienun u kopHU. CTenieHHBIE PYHKIIUU 23 2
13 | IlokasarenbHas ¥ JorapupMHUUECKast 29 2
byHKIIH
14 | IlepBooOpa3Has 1 UHTETpa 9 1




15 | DneMeHTHI TEOpUU BEPOSTHOCTEN U Mar. 10 1
Craructuku
16 | YpaBHeHus u HepaBeHCTBA. CHUCTEMBI 30 2
YPaBHEHUU U HEPABEHCTB
17 | [Ipempk3amenanuonHas padora B hopmare 2
EID
18 | OGoOmaronye MOBTOPCHHE 7 15
20 Hroro 136 10 132 12
TemaTH4ecKkoe MJIAHNPOBAHUE NIPeIMeTa
«['eomeTpus»
No Tema KomuuectBo  |KoHTposbHbIE
Yacos paboThI
1 Brenenue 5
2 [TapayesbHOCTh MPSIMBIX U 19 2
TUTOCKOCTEH.
3 [epnienauKynsspHOCTH psiIMBIX U1 |20 1
IUIOCKOCTEH.
4 MHororpaHHuk 12 1
5 BekTopsl B IpocTpaHCcTBE 7
6 [ToBTOpEeHue 5
Hroro 10 xknace 68 4
1 Merton KoopanHAT B pocTpaHcTBe |15 2
2 [Mununnp, KOHyc, map 17 1
3 OOBbeMBI Tel U IUTOMATN UX 22 2
TIOBEPXHOCTEH
4 [ToBTOpEeHue 12
Hroro 11 knacc: 66 5
Hroro 10-11 kaacc: 134 9




Sl

7.

Y4yeOHO-MeTOAMYECKUIT KOMILIEKT U JONOJHUTEIbHAS JIUTEPATypa

MopakoBud. A.I'. AnreOpa u Havaima Maremarrdeckoro aHammsa. 10-11 kmaccel: y9eOHUK I ydanmxcst
00111e00pa3oBaTeNbHBIX  yUpekaeHui (6a3oBbli yposenb) / [A. I. MopakoBumda u np.]; mox pemA.l.
MopnkoBuya - M: «Muemo3unay, 2016
MopakoBud. A.I'. u ap. Anrebpa u Hayasia MaTemarudyeckoro ananu3za. 10-11 kiacc: 3amauHuK s
yyarmxcst ooreoopasoBarelibHbIX yupexkaenuit / [A. I'. Mopnakosu4 u ap.]; mox pen.A.I'. Mopakosuya -
M.: Muemo3suHa, 2016
Aranacsz JI.C., Byty30oB B.®. u ap. ['eomerpus. 10-11 kmacc. — M.: IIpocsenienue, 2016
I'eomerpus. Pabouas rerpans miis 10 knacca./JI.C.Atanacsa u ap.- M.: IIpocBemenue, 2016

MopakoBud A.I'. Tyneunnckas E.E. Anre6pa u nauana ananmuza. 10-11 kiacc.: KoHTponbHbIe
paboThl A1 001Ie00pa3oBar. yupexkaeHuii.-M.: MHeMo3uHa.

MopakoBuy. A.I'. Anrebpa u Havana ananmza. 10 —11 k. Meromudeckoe mocodue JUIst
yuutens. — M.: MHeMo3uHa.

Maremaruka: exxeMecsuHblil HayqYHO-METOIMUECKUI JKypHa u3zatenbcTBa «llepBoe ceHTSIO0ps»

HHTepHET-pecypChl: 3JIEKTPOHHBIC 00pa30BaTEIbHbBIC PECYPCHI U3 AUHOM KOJIICKIMH ITUPPOBBIX
obpasoBatenbHBIX pecypcoB (http://school-collection.edu.ru/), katamora ®eaepaibHOTO IIEHTPA
nHpOpMaIMOHHO-00pa3oBarenbHbIX pecypcos (http://fcior.edu.ru/): nadopmanoHHbIe, AIEKTPOHHBIE
yIpakKHEHUS, MyJbTUMEIUA PECYPChI, JICKTPOHHBIC TECTHI
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