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MHWHHUCTEPCTBO ITPOCBEIIEHUS POCCUMCKOMN ®EJAEPAIIUUA
MunucrepctBo oOpa3oBanust Kamuarckoro kpas

VYnpasnenue obpazoBanus anMuHUCTpanuu [lerponaBioBck-KamMyaTckoro ropoickoro okpyra

MyHuunaisHoe aBTOHOMHOE 00111e00pa30BaTesIbHOE YUPEKICHUE
«Cpennsis mikona Ne 28 umenu I'.®@. Kupauienay

AHHOTanMs K padoueil nporpamMmme
1o yueoHomy npeamery «MaremaTuka. 116 kiaace»

Pabouast mporpamma no yueOHOMY mpeameTy MareMaTtnka 00s3aTelIbHON MPeIMETHOM
obmactu Marematuka W wuHPOpMaTHKa pa3zpaboTaHa Ha OCHOBE CJEAYIOIINX
HOPMATUBHO-METOAUYECKUX MATEPUATIOB:

1.

2.

®enepanbHblil 3aKk0H OT 29.12.2012 N 273-®3 «O06 obpazoBanuu B Poccuiickoii
denepauum».;

®denepanbHbIi TOCYJapCTBEHHBIN 00pa30BaTeIbHBIA CTAaHAAPT CPEIHETO OOIIETOo
obOpazoBanust (IIpukaz MunucrepctBa oOpa3zoBanuss U Hayku Poccuiickoit
Oenepanu ot 17.05. 2012 1. Ne 413 «OO0 yrBepxkaeHuu (enepaibHOTO
rOCy/IJapCTBEHHOIO0  00Opa3oBaTEeNpbHOrO  CTaHAapTa  CpEeJHEro  oOIero
obpazoBanus» (3apeructpupoBano Muntoctom PO 07.06.2012 r. No 24480), B pen.
[IpukazoB MunuctepcTBa o0pazoBanus u Hayku P® ot 29.12.2014 r. Ne 1645, ot
31.12.2015 r. Ne 1578, ot 29.06.2017 r. Ne 613);

[Ipukaz MunucrepcTBa oOpazoBanuss W Hayku Poccuiickoil ®enepanuu 0T
31.03.2014 r. Ne 253 «O0 ytBepxkaeHun PenepanbHOrO MepevHs y4eOHUKOB,
PEKOMEHAYEMBbIX K  HCHOJb30BAaHUIO  MpPU  pealu3allud  HUMEIOIIHUX
rOCYJapCTBEHHYIO aKKpEIUTAlUI0 00pa30BaTENbHBIX MPOrpaMM HavyalbHOIO
00111ero, OCHOBHOTO 00IIET0, cpeaHero odimiero oopazoBanus» (B pea. [Ipukaszon
MunucrepctBa oOpazoBanus 1 Hayku PO ot 08.06.2015 1. Ne 576, ot 28.12.2015
r. Ne 1529, ot 26.01.2016 1. Ne 38, ot 21.04.2016 r. Ne 459, ot 29.12.2016 1. Ne
1677);

[Tonoxenue o pabounx nporpammax MAOY «Cpenuss mkomna Ne 28 umenu . 0.
Kupanmeay;

VYuebnsiit mnan MAOY «Cpennsiss mikosa Ne 28 umenu I'.®d. Kupaumera» Ha
2022-2023 y4eOHsblii rox;

Kanennapusiii yueOuoiii rpaduk MAOY «Cpenusas mkona Ne 28 umenu I.O.
Kupnumesay.

[Mporpamma mpeamera peanu3yercss | TOA M paccyMTaHa Ha TMPErojaBaHUE

MaremaTuku B 115 kimacce — 132 yacoB (110 4 Jaca B HEZICIIO).

PaGouass mporpamma pa3paboTaHa ydHWTelleM MaTeMaTWKH 3WMUHBIM Eropom

JleoHnOBUYEM U ONpPEACNACT OPTaHU3AINMIO JESITCIBHOCTH YYUTEIEM B IIKOJE
yaeOHOMY mpeaMeTy MaTtemaTHka.

[To mporpamme npegycMoTpeHo npoBeaeHue 11 KOHTPOIBHBIX PaboOT.
[IpenonaBanne Kypca OpPHUEHTUPOBAHO Ha HCIoib30BaHue YMK, B KOTOpBIi

BXOJIT:

1. Anrebpa u Hayana maTemMatuyeckoro ananuza. 10-11 kmaccel.: yue0. ans

o01eo0pa3oBar. opranuzaiuii: 6a3oBeiil ypoeHns / I1..A. Anumos, FO.M. Konsarun, M.B.
Kosarun, M.B. TkauéBa u ap. — M.: IIpocsemenue, 2021.



2. I'eometpus. 10-11 kmaccel yue6. s o0meobpazoBar. Opranuzaiuii: 6a30BbId
ypoBeHb / JI.C. Atanacsi, B.®. byry3os, C.b. Konomiies u np. — M: [Ipocsemienue, 2022.

[Iporpamma BKJItOUaeT B ceOsi: MOSICHUTENbHYIO 3alIUCKY, COJIEp)KaHHe y4eOHOro
npeaMeTa, IUIaHUPYEMbIE PEe3yNbTaTbl OCBOCHMSI Y4EOHOTO MpeIMEeTa, TeMaTUYECKOe
IUTAHUPOBAHUE C YKa3aHMEM KOJIMYECTBA AaKaJeMHUYECKUX YacoB, OTBOJMMBIX Ha
OCBOCHHE KaXKJI0M TeMbl Y4EOHOr0 MpeIMeTa, 1 BO3MOXKHOCTh MCIOJIb30BaHUS 110 3TON
TeMe AJICKTPOHHBIX (IIU(PPOBHIX) 00pa30BATEIBLHBIX PECYPCOB.

PabGouass mnporpamma oOcykJIeHa U TPUHATA PEUICHHEM METOIUYECKOTO
OOBEIMHEHHUSI M COTJacOBaHA 3aMECTHUTENIEM TUPEKTOpa MO yueOHO-BOCIUTATENbHOM
pabore MAOY «Cpennsist mkona No28 umenu ['.d. Kupaumena»



MUWHWCTEPCTBO INPOCBEINEHUS POCCUMCKOM ®EJNEPAIINN
MunuctepcTBo 00pazoBanus KamuaTckoro kpas
VYnpasnenue obpazoBanus anMuHUCTpanuu [lerponaBioBck-KamMyaTckoro ropoickoro okpyra
MyHuunaisHoe aBTOHOMHOE 00111e00pa30BaTesIbHOE YUPEKICHUE
«Cpennsis mikona Ne 28 umenu I'.®@. Kupauiesa

[MTPUHATO COTI'JTACOBAHO YTBEPXIAIO
Pemenniem MeTo1M4eCKOTO
00beAMHEHUS yUuTeNen
MaTeMaTUKU U UHPOPMATUKU 3aMecTuTeNb TUPEKTOpa 1o Jlupektop
PykoBoautens MO VYBP

MupOUTHUYEHKO N.B.ITapxomeHko E.1O. baneBuu
O.C. [Ipukas Ne ITpukaz Ne
[TpoTokomn Nel oT 29 aBrycra 2022 rona ot 30 aBrycra 2022rona
ot 25 aBrycra 2022 rona

PABOYAS ITPOI'PAMMA

y4eOHOT 0 MpeaMeTa
«MaremaTuka»

st 116 knacca cpeanero o0iero oopa3oBaHus

Ha 2022-2023 y4eOHbIl TO1

CocraBurens: 3umuH Erop JleonnaoBuy
YUUTEIb MAaTEMATUKH

[lerponaBnoBck-Kamuarckuit
2022



INOACHUTEJIbBHAS 3AIINCKA

INIEPEHEHb HOPMATHBHLBIX IIPABOBLIX AKTOB, PEIJIAMEHTHUPYIOHINX
PA3PABOTKY PABOYEN ITPOT'PAMMbI YUEEHOI'O KYPCA MATEMATUKA:

=

®denepanbHbIii 3aK0H oT 29.12.2012 N 273-D3 «O6 obpazoannu B Poccuiickoit deaepanum.;

2. denepanbHbIA TOCYJAPCTBEHHBII 00pa30BaTeNIbHBIN CTaHAAPT CPEIHETr0 00IIero 00pa3oBaHUs
(ITpuka3z MunuctepcTBa oOpa3oBanusi 1 Hayku Poccuiickoii @eneparun ot 17.05. 2012 1. Ne
413 «O6 yrBepxaeHuu (enepaabHOr0 TOCYJApPCTBEHHOTO OOpa3oBaTENbHOIO CTaHIApTa
cpennero obmiero oobpazoBanus» (3apeructpupoBano Munrocrom PD 07.06.2012 r. Ne 24480),
B pen. IlpukasoB MunucrepcrtBa oOpasoBanust u Hayku P® ot 29.12.2014 r. Ne 1645, ot
31.12.2015 r. Ne 1578, o1 29.06.2017 1. Ne 613);

3. IIpuxa3z Munucrepcrsa oopazoBanus u Hayku Poccuiickoii ®eneparyu ot 31.03.2014 r. Ne 253
«O0 ytBepxknenun denepanbHOro MnepeuHs y4eOHHMKOB, PEKOMEHAYEMbIX K HCIIOJIb30BAHUIO
IpH peau3alui UMEIOIINX TOCYIapCTBEHHYI0 aKKPEAUTALMI0 00pa30BaTENbHBIX MPOTPaMM
Ha4yaJbHOTO OOIIET0, OCHOBHOTO OOIIETo, cpeaHero oomero oopazosanus» (B pena. [Ipuka3on
MunucrepcrBa oopasoBanus u Hayku P® ot 08.06.2015 r. Ne 576, ot 28.12.2015 1. Ne 1529, ot
26.01.2016 1. Ne 38, ot 21.04.2016 1. Ne 459, o1 29.12.2016 1. Ne 1677);

4. Tlonoxenue o padounx nporpammax MAOY «Cpennss mkona Ne 28 umenu I'.®. Kupauiesay;

5. YueOnni uian MAOY «Cpennsisi mkosa Ne 28 umenu I'.®. Kupaumesa» nHa 2022-2023
Y4eOHBIH TOJT;

6. Kanennapusiit yueOnsiii rpapux MAOY «Cpennsas mikona Ne 28 umenu I'.®. Kupauiiesay.

YMK YYEGHOI'O ITPEJMETA JUIA ITEJAT'OT'A

1)

2)
3)
4)
5)
6)

7)

Anrebpa u Havanma maTtematuuyeckoro anamuza. 10-11 kmaccel.: yueb. mis obmeobpaszoBart.
opranm3anuii: 6a3oBerii yposens / 111..A. AmumoB, FO0.M. Komxsirun, M.B. Konsirun, M.B. Tkauépa
u 1p. — M.: IIpocsenienue, 2021.

I'eomerpus. 10-11 xmaccer yue6. s ob6meoOpa3zoBar. Opranuzanuii: 6a3oBsiii ypoens / JI.C.
Aranacss, B.®. byry3os, C.b. Kogomues u ap. — M: IIpocsemienune, 2022.

JlunakTuueckre MaTepuaibl o anredpe U HadainaM aHanusa: kH. Jis ygamumxes 11 k. / M. U.
[labynun, M. B. TkaueBa, H. E. ®enoposa, P.I'. I'azapsin. — M.: npocsermenue, 2015.
Mopaxosuu A.I'., 3BaBuu JI.U., u ap: Anre6pa u Hayana maT. aHanu3a. 11 kiacc. YueOnuk. B 2-x
yacTsax. bazoBeiit u yriay6nenHslit ypoBHE — M.: MHeMo3uHa, 2019.

HNunaktuueckue marepuansl s 11 kimacca. Anredpa. Coct. M. K. Tloranos, @. B. [lleBkus. - M.:
[Ipocsemienue, 2015.

Epmioa A.Tl, I'ono6opoarko B.B: CamocTosTenbHbIe U KOHTPOJIbHBIE pa0OTHI 110 TEOMETPUU IS
11 knacca. — 5-e m3a. — M.: Unekca, 2021.

Anekcannpona JI.A. AnreOpa u Havana aHanu3a. 11 kimacce: camocrositenbHbie padoTsl / JILA.
AnekcannpoBa — M.: Muemo3suna, 2010.

YMK YYEBHOT'O ITPEJAMETA JUIA OBYYAIOIIET'OCA

1) Anrebpa u Havana maremaTwueckoro anHamm3a. 10-11 kmacchl.: yue6. mis oOireoOpa3oBar.
opranusanuii: 6azossiii yposens / I1..A. Anmumos, FO.M. Komnsrun, M.B. Konsarun, M.B. Tkauésa u np.
— M.: IIpocBemienne, 2021.

2) 'eomerpus, 10-11: yueOHUK U1 00111€00pa30BaTEIBHBIX YUPESIKACHHI: 0a30BBIN U IPO(YUITBHBIN
ypoBHW/ [JI.C. ATtanacsu, B.®. byry3os, C.b. KagomuieB u ap.] M.: [Ipocsemienue, 2019.



®OPMBI VUETA PABOYEN ITPOT'PAMMbI BOCHIUTAHU A

Pabouas nporpamma coctasiieHa ¢ yuetoM Moayis «llIkomsHbIi ypok» [IporpaMmbl BociuTaHUS
MAOQOY «Cpenusisa mkosna Ne28 umenu I'.®. Kupaumiera», B KOTOPOM MpeICTaBICHbBI BUABI U (DOPMBI
JeSTeIbHOCTH, 00ECTIEYMBAIOIIIE PEATH3AIMIO BOCIIUTATEIbHOTO MOTEHIIMAIa YPOKa.

I[HSI JOCTHIKCHUSA BOCIIUTATCIIBHBIX 3aa4 YpPOKa UCHOJb3YHOTCA CONUOKYJIbTYPHBIC TCXHOJIOTHUH:

TEXHOJIOTHS IIPUCOCIUHEHNS;
TEXHOJIOTHS Pa3BUTHS LIEJIOCTHOTO BOCHIPUITHSI U MBILLUICHHUS;
TEXHOJIOTHSI pa3BUTHS YyBCTBOBAHUS;

TEXHOJIOTHsI pa3BUTHS MOTHBALIWH;

TEXHOJIOTHS pa3BUTHS IMYHOCTH;

TEXHOJIOTHS pa3BUTHSI FPYIIIbL;

TEXHOJIOTHS Pa3BUTHUs pecypca ycrexa.

COAEPXAHUWE TEM VYYEBHOI'O NPEJAMETA «MATEMATHKA: AJI'EGPA U HAYAJIA
MATEMATHYECKOI'O AHAJIM3A, TEOMETPU SI» BA3OBBIM YPOBEHD

AJire0pa ¥ HA4YaJIa MATEMATHYECKOT0 AHAJIN3Aa

IIpousBoanas pynkuum B Touke. KacarenbHas k rpaguky ¢pyHkiun. 'eomerpudeckuii u puznueckuit
CMBICI Tpou3BoIHOM. [Ipon3BoanbIe 3nemMenTapHbIx GyHkuuid. [IpaBuna muddepennposanus. Bropas
IIPOM3BO/IHAS, €€ TeOMEeTpUUEeCKU 1 pruznyeckuii cmbicil. [ToHsTHE 0 HenpepbIBHBIX QyHKUUAX. TOUKH
KCTpeMyMa (MakCcHMyMa W MHHHMYyMa). MccienoBaHue SJIEMEHTapHBIX (YHKIWH HAa TOYKH
JKCTpeMyMa, HauOoJIblIee U HaMMEHbIIIee 3HaUYeHHE C IOMOIIbI0 Tpon3BoAHOI. [locTpoenue rpadukoB
(GyHKIUH C TOMOIIBIO TPOU3BOAHBIX. [IpMeHeHe TPON3BOIHON IPY PEIICHNH 3a/1a4.
ITepBooOpa3nas. IlepBooOpa3Hble 31eMeHTapHbIX (yHKUUH. [Inomans KpUBOIMHENHHOW Tpamnenuy.
®opmyna Herorona-Jleitonuna. OnpeneneHHblii nHTerpan. Berarcnenue miomanei miockux Guryp u
00BEMOB TeJ BpallleHHUs ¢ OMOILBIO HHTErpaa.

BeposiTHOCTB M cTaTHcTHKA. PaboTa ¢ JaHHBIMHU

Pemenue 3amau Ha TabnnyHOe W rpaduyeckoe MpeicTaBiIeHHE JaHHbIX. Vcrnonb3oBaHUE CBOICTB U
XapaKTepUCTUK YHMCIOBBIX HAOOPOB: CPeAHMX, HaMOOJBIIEr0 M HAUMEHBILIEro 3HAYEHMs, pa3Maxa,
JVCIIEPCUH.

Pemienue 3ama4 Ha ompeaesieHHe 4acTOThl U BEPOSATHOCTH COOBITHH. BblumcieHne BeposTHOCTEN B
ONBITaX C PABHOBO3MOXKHBIMHM JJIEMEHTAapHBIMH HCXofamu. PemeHue 3agad ¢ NpHUMEHEHUEM
KOMOMHATOpUKH. Perienue 3a/1au Ha BBIYUCIICHNE BEPOSITHOCTEH HE3aBUCUMBIX COOBITHIA, IPUMEHEHNE
(dbopMyIbl CIOKEHUS BeposITHOCTEH. Pemienue 3agau ¢ mpuMeHEHHMEM Auarpamm Oilepa, JiepeBa
BEpOSATHOCTEH, popMyinbl beprysu.

VYcnoBHas BeposTHOCTh. [IpaBuito yMHOXkeHUs BepossTHOCTEN. DopMysa OJIHON BEPOSITHOCTH.
JIucKkpeTHbIE Clly4aiiHble BEIIMYMHBI M paclpenerncHus. HeszaBucuUMbIE Clly4ailHble BEJIMYUHBIL.
Pacnipenenenune cyMMbl M TPOU3BECHUS HE3aBUCUMBIX CITYYalHBIX BEJIMYHH.

MareMatnueckoe OXUAAHUE U JUCIEPCUS CIy4alHOW BEJIMYMHBL. MaremMaTH4ecKoe OXKHMIaHHUE U
JUCIIEPCUsl CYMMBI CIydalHbIX BennuyuH. ['eomerpumueckoe pacrpezneineHne. bHHOMHanbHOE
pacrpeesieHie U ero CBOMCTBaA.

IloBTOpenue. Pemienrie 3aa4 ¢ UCIOJIB30BAHUEM CBOWCTB YMCENl U CHUCTEM CUMCIICHHUS, IETMMOCTH,
JIOJIEN W 4acTe, MpOLIEHTOB, MOAYJIeH uncell. Penmenne 3a1ad ¢ HCIOJIb30BAHUEM CBOMCTB CTENIEHEN U
KOpHE, MHOTOYJICHOB, MpPeo0pa30oBaHUNl MHOTOYJICHOB U JIPOOHO-PAIIMOHANBHBIX BBIPAKEHUH.
Pemenue 3amayu ¢ ucnonab30BaHUEM TpagyCHOM Mepbl yria. Moayiib 4yncia u ero cBoicTBa. Pemienue
3a/la4 Ha JIBIDKEHUE U COBMECTHYIO pa0OTy C MOMOIIbI0 TUHEHHBIX M KBAaJIPATHBIX YPaBHEHHH M MX
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cucteM. PemieHue 3afad C MOMOLIbI0 YHCIOBBIX HEPABEHCTB W CHCTEM HEPABEHCTB C OJHOMN
NEPEMEHHON, C MPUMEHEHHEM H300paXeHHUsS YHUCIOBBIX MPOMEKYTKOB. Pemenue 3amad ¢
HCIIO0JIb30BaHUEM YHMCIIOBBIX (DYHKIHI 1 uX TpadukoB. Mcrons30BaHne CBONCTB M IPpaUKOB JIMHEHHBIX
U KBaJIpaTUYHBIX (YHKUIUH, 0OpaTHOW mponopuuoHanbHOCTH M ¢GyHKuuU. ['paduueckoe perieHne
ypaBHEHU U HEPABEHCTB.

I'eomerpus

IloBTOpenue. PemieHne 3agay ¢ NpPUMEHEHHEM CBOWMCTB (UIYp Ha IUIOCKOCTH. 3ajadd  Ha
JOKa3aTeJIbCTBO U IOCTPOCHUE KOHTPIPUMEPOB. Vcronp30BaHue B 3aa4ax MPOCTEHIINX JTOTHYECKUX
npaBwi. PemieHune 3agady ¢ UCHOJIB30BaHUEM TEOPEM O TPEYTOJIbHUKAX, COOTHOLIEHUH B
IPSIMOYTOJIBHBIX TPEyrojbHHKaX, (PaKTOB, CBSI3aHHBIX C YETHIPEXYrolbHHMKaMu. Pemienue 3amau c
MCTIOJIb30BaHUEM (PAKTOB, CBI3aHHBIX C OKPY)KHOCTAMU. PerieHne 3a1a4 Ha U3MEpEeHus Ha MJI0CKOCTH,
BBIYHCIICHUE JUIMH U IUIOaaei. Pemenue 3aga4d ¢ mOMOIIBIO BEKTOPOB M KOOPAUHAT.

BexkTopbl 1 KoopAMHATBHI B IpocTpaHcTBe. CyMMa BEKTOPOB, YMHOXKEHUE BEKTOpA HA YMCIIO, YroJl
Mexny Bekropamu. KosummHeapHble M KOMIIIaHapHbIE BEKTOPbI. CKaIspHOE NIPOU3BEACHUE BEKTOPOB.
Teopema 0 pa3yioKeHHH BEKTOpa MO TPEM HEKOMIUIAaHApHBIM BekTOopaM. CKalsipHOE IpOU3BE/IEHUE
BEKTOPOB B KoopauHaTax. I[[puMeHeHne BEKTOpOB IIpH PEIIECHUHU 33[a4 Ha HaXO0XICHUE PACCTOSIHUM,
JUIMH, Tulomiagedl u o0beMoB. JIBMKEHMSI B IPOCTPAHCTBE: NMapajuleNbHBIM MEPEHOC, LIEHTpallbHas
CUMMETpUS, CUMMETPHUsI OTHOCHUTEIBHO IUIOCKOCTH, NMOBOpPOT. CBoiicTBa nBwxeHuil. IIpumenenne
JIBUKEHUM IpU pEIIEHUU 3a7ady. YpaBHEHUE IUIOCKOCTH B MPOCTPAHCTBE. YpaBHEHHE cdepbl B
npocrpancTse. Popmysia 17 BBIYUCIECHUS PACCTOSHUSA MEXly TOUKAMH B IIPOCTPAHCTBE.

Tena Bpamenus: IIMHADP, KOHYC, cdepa u map. OCHOBHBIE CBOWCTBA MPSIMOTO KPYTrOBOTO IMJIMHIPA,
IPSIMOTO KPYroBOro KOHyca. M3o0paxeHue Tea BpalleHHs Ha IUIOCKOCTH. IIpencraBienue o6
YCEUEHHOM KOHYCE, CE€YEeHMsI KOHyca (TapaieIbHOE OCHOBAHMIO U IPOXOJSAIIEE Yepe3 BEPIIUHY),
CeueHMs LWIMHJpa (MapajuledbHO U NMEPIEeHAUKYIISIPHO OCH), cedeHus Iapa. Pa3BepTka LUIMHIpPA U
KoHyca. [IpocTeiinre KoMOMHAII MHOTOTPAHHUKOB U TEJl BPAIICHUSI MEXKIY COOOii.

IInomanb MOBEPXHOCTH ITPaBUIBHOM MUPAMUIBI U IPSAMOM ITpU3MBl. 1 110111a16 MOBEPXHOCTH IPSIMOTO
KpyroBOro LIMJIUHAPA, MPSIMOT0 KPYroBOro KOHyca U I1apa.

ITonsiTne 06 00beMe. OOBEM NMUpaMubl M KOHYCA, MPU3MBI U HWIMHpA. O0beM 1mapa.

[Tono6uble Tena B mpoctpaHcTBe. COOTHONICHUS MEXIY IUIOUIAASMHU MOBEPXHOCTEH M 0ObeMaMu
MOJIOOHBIX TE.

B coorBercTrBuM ¢ npuHaATOH KoHuenuuei pasBuTHS MaTeMAaTH4eCKOro o0pa3oBaHus B
Poccmiickoii ®degepaumu, MareMaTHueckoe OO0pa3oBaHWE pEIIA€T, B YACTHOCTH, CIETYIOIINE
KJIFOUEBBIE 3a/1a41:

—  «IIpeAOoCTaBIATh  KaKIOMY  OOyyaroumiemMycs  BO3MOXKHOCTb  JIOCTHXKEHHUSI  YPOBHSA
MaTEMaTHYECKON TIOJrOTOBKNY;

— «obecreynBaTh HEOOXOJIMMOE CTpaHE YMUCIO BBIMTYCKHUKOB, MaTeMaTHuyecKas IOATOTOBKa
KOTOPBIX JIOCTaTOYHA JUIsI TPOJNOJDKEHHs o0O0pa3oBaHUs B PpA3IMYHBIX HANpaBIEHUSX U JUIA
HpaKTI/I‘IeCKOI\/'I ACATCIIBHOCTHU, BKIIOYas MPCIIOJaBaHUC MAaTEMATUKHU, MAaTEMATUYCCKUE UCCIICOJOBAaHMA,
paboty B chepe nHPOPMALMOHHBIX TEXHOJIOTHHA U JIp.»;

—  «B OCHOBHOM 00IIIeM U cpeIHEM 00111eM 00pa30BaHUU HEOOXOIUMO MTPETYCMOTPETH OJATOTOBKY
o0ydJaromuxcs B COOTBETCTBUM C MX 3alpOCaMU K YPOBHIO MOJATOTOBKH B cpepe MaTeMaTHYEeCKOTo
00pa3zoBaHUs.

COOTBeTCTBeHHO, BBIACIIAOTCA TPU HAITPABJIICHHUA Tpe6OBaHHﬁ K pe€3yjibTaTaM MaTEMAaTHYCCKOT'O
o0pa3oBaHMs:



1) npaKkTHKO-OpPHEHTHPOBAHHOE MaTeMaTHUECKOe 00pa3oBaHue (MaTeMaTHKA JIJIs )KU3HH ),

2) MaremarHKa JUis KCIIOJIb30BaHUs B podeccuu;

3) TBOpuecKkOoe HampaBlCHHE, Ha KOTOPOE HAIEICHBI TE OOYYAIOIIMECs, KOTOPhIC IUIAHHPYIOT
3aHUMAaTbhCS TBOPUYECKOW M MCCIENOBATENbCKOM paboTOil B 00JacTH MaTeMaTuku, (pusmkw,
SKOHOMMKH U JPYTUX 00IACTAX.

JTH HaNpaBJeHHUs PpeaqusylTcsi B JIBYX 0J0Kkax Tpe0oOBaHHMII K pe3yabTaram
MaTeMaTH4ecKoro oopazosanus (0a30Bblii YypOBeHb M YIJ1yOJ€HHbIN YPOBEHb)

Ha 6a3oBom ypoBHe:

— Bomyckuuk mayyumca B 10-11-m kiaccax: /Uis MCHOJIB30BAaHUS B MOBCEIHEBHOMN >KU3HU U
obOecriedueHrsT BO3MOXXHOCTH YCIEIIHOTO TPOAODKCHUS O00pa3oBaHUs 1O CHEIUAIBHOCTSIM, HE
CBSI3aHHBIM C NPUKJIAJHBIM HCIIOIb30BAaHUEM MATEMAaTUKH.

— BreimyckHUK noayuum eo3modcnocms Hayyumovca B 10-11-m kmaccax: miis  pa3BUTHS
MBIIJICHHSI, HCIIOJIb30BAHUS B IOBCEIHEBHOW XU3HM W 00ECHEYeHUsS BO3MOXKHOCTH YCIEUIHOIO
IMPOAOJIKCHUA 06pa303aHH51 0 CIICHUAJILHOCTAM, HC CBA3AHHBIM C IPHUKIIAAHBIM HCIIOJIB30BAHUCM
MaTeMaTUKU

Ienm ocBoeHUs MporpamMmbl 6a30BOr0 YPOBHA — 00ECIIEYCHNE BOZMOXKHOCTH HCITOJIB30BAHHUS
MaTeMaTHYeCKUX 3HAHUM M YMEHU B MOBCEAHEBHOM KU3HHU M BOZMOXKHOCTH YCIIEITHOTO MPOAO0KEHUS
06pa3013aH1/1${ o CICHUAJIBHOCTAM, HEC CBA3AHHBIM C IPUKIAAHBIM HCIIOJIB30BAHUEM MATCMATHUKU.
BHyTpu 3TOro ypoBHSI BBLACHSIOTCA JIBE Pa3IUYHBIC MPOTPAMMBI: KOMHEHCUpYyIOwias 06a3zo0eas |
OCHOGHas Dazoeas.

IIporpamma no matemaTuke Ha 6a30BOM YPOBHe IIpeIHA3HAYCHA IJIs1 00YYAIOIIUXCS CpeIHEN
IOKOJIbI, HC UCHBITHIBABIINX CCPBC3HBIX 33,pr,[lH€HHﬁ Ha OpCAbIAYyIICM YPOBHC O6YLICHI/I$L

OOyuaromuecs, oCylIeCcTBIsAONIME 00yuyeHHEe Ha 0a30BOM YPOBHE, JOJDKHBI OCBOHUTH 0OIIME
MAaTeMaTUUCCKHUEC YMCHHA, HCO6X0[[I/IMI)IC AJid 5KU3HU B COBPEMCHHOM O6H_I€CTB€; BMECTC C TEM OHH
MOJIy4at0T BO3MOKHOCTh H3yYUTh MPEIMET IIy0Ke, C TeM, YTOObI B ajbHEHIeM Ipu He00X0JUMOCTH
M3y4aTh MaTEMAaTHKY JUIsl IPOPECCUOHANIBHOIO IPUMEHEHHUS.

B 3aBucuMoCTH OT ypOBHSI IpOrpamMMbl OOJIBIIE WJIM MEHbIIIE BHUMAHUS YIEISIETCS YMEHUIO
paboTaTh MO aITOPUTMY, METOAAM IOMCKAa AITOPUTMA M OMPENEICHHUI0 TPAaHUIl MPUMEHUMOCTH
anroputmoB. TpeGoBaHus, chopMmynupoBaHHbIe B paszaene «l'‘eomerpus», B OOJbIIEH CTEECHU
OTHOCSITCS. K PAa3BUTHIO TMPOCTPAHCTBEHHBIX MPEACTABIEHUN U TpadUUyecKUX METOAO0B, YeM K
(hopMaIbHOMY ONHCAHUIO CTEPEOMETPUUYECKHX (DAKTOB.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITPEJMETA
JIMYHOCTHBIE PE3YJIBTATHI:

- OpucHTalUA 06yqa101u1/1x051 Ha pCaln3aliluil0 IMO3UTUBHLIX JKH3HCHHBIX TICPCIICKTUB,
HHUIUATUBHOCTb, KPCAaTHUBHOCTb, T'OTOBHOCTH U CIIOCOOHOCTE K JIMYHOCTHOMY CaMOOIIPEACIICHUIO,
CIIOCOOHOCTh CTaBUTh eI U CTPOUTD ) KU3HCHHBIC TIJIAHBI;

- TOTOBHOCTE M CIIOCOOHOCTH 06y11afoumxcz K CaMOpasBUTUIO U CaMOBOCIIMTAHUIO B
COOTBCTCTBHHU C O6H_lequ'IOBequKI/IMI/I HEHHOCTAMHU U UACAIAMU I'PAKIAHCKOTO 06II_ICCTBa;

— HPAaBCTBCHHOC CO3HAHWEC W MOBCACHHEC Ha OCHOBC YCBOCHMHSA O6H.[€‘I€J'IOB€‘I€CKI/IX HeHHOCTeI\/’I,
TOJICPAHTHOTO CO3HAHUA W NMOBCACHUSA B IMOJHUKYIBTYPHOM MHPE, TOTOBHOCTU U CIIOCOOHOCTH BECTHU
ajainor € ApYruMu JIOAbMH, OJOCTUTAaTb B HEM B3aMMOIIOHMMAHHWS, HaXOAWUTHb 06nme e u
COTPYAHUYATDb AJIA UX JOCTHUIKCHUS

— MNPUHATHE TYMAHUCTHYCCKUX HGHHOCTGP'I, OCO3HAHHOC, YBAXXUTCIIBHOC U 2106p0>KenaTenLH0e
OTHOILICHHUC K APYroMy YCJIOBCKY, €0 MHCHHUIO, MUPOBO33PCHUIO,



— pa3BUTHE KOMIICTEHIMH COTPYAHHYECTBA CO CBEPCTHUKAMHM, JETBMH MIIAQJIIETO BO3pacTa,
B3pOCIBIMU B 00pa30BaTEIbHOM, OOIIECTBEHHO IMOJIE3HOM, yueOHO-HUCCIe0BaTENbCKOM, TIPOSKTHON 1
APYTHX BHIAX JIESTEIBHOCTH.

—  MHPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO DPa3BHTHS HAyKH, 3HAYUMOCTH
HAayYKH{, TOTOBHOCTh K HAy4YHO-TEXHHYECKOMY TBOPYECTBY, BIJIaJICHHE JOCTOBEPHON HMH(pOpMaIen o
NEPEZOBbIX JOCTIKEHUAX M OTKPBITUAX MHUPOBOM M OTEYECTBEHHOM HAayKH, 3aMHTEPECOBAHHOCTH B
HAaYYHBIX 3HaHHUIX 00 yCTPOWCTBE MHpa U OOIIECTBa;

— TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHHUIO, B TOM YHCIIE CaMOOOPa30BaHUIO, HA MPOTSHKEHUU
BCCH JKU3HM; CO3HATEIbHOE OTHOLICHHWE K HENPEPHIBHOMY OOpPA30BAHUIO KaK YCIIOBHIO YCIICHIHOW
podecCHOHAIBHOM U 0OLIECTBEHHOW AEATEILHOCTH;

—  OCO3HaHHBIN BEIOOp Oyaymied mpodeccuu Kak MyTh W CIOCO0 pealn3aiui COOCTBEHHBIX
’KM3HEHHBIX IJIAHOB,

—  TOTOBHOCTbH O0YYaIOLIMXCS K TPYIOBOU MPOGECCHOHATBLHOM JAEATEIEHOCTH KaK K BO3MOYKHOCTH
y4acTHsl B PEHICHUH JIUYHBIX, OOIIECTBEHHBIX, TOCYIapPCTBEHHBIX, OOIICHAMOHAIBLHBIX IPOOIIEM;

—  TOTPeOHOCTh TPYIUTHCS, YBAXECHHE K TPYAY M JIOIAM TPyAd, TPYAOBBIM JOCTHKEHUSM,
T00pPOCOBECTHOE, OTBETCTBEHHOE U TBOPUYECKOE OTHOIIECHHE K Pa3HBIM BHIaM TPYOBOH JEATEIHHOCTH;

— TOTOBHOCTh K CaMOOOCTYXMBAaHHIO, BKJIIOYas OOY4YCHHE ¥ BBHINOJIHEHUE JIOMAIIHUX
00s13aHHOCTEH.

—  (u3nUecKoe, SMOIMOHAIBEHO-TICHXOJOTHYECKOe, COATbHOE OJaromnonrydne oO0yJarouuxcs B
KM3HM 00pa30BaTEeIbHOM OpraHU3alWy, OLIYIIEHHE AEThbMH O€30IacCHOCTH M ICHXOJOTMYeCKOro
KoM$opTa, THPOPMALMOHHON OE30MACHOCTH.

METAINIPEJMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ysbTaTbl OCBOCHHS OCHOBHOM 0OOpa30BaTeIbHOW MpOrpamMMbl IPEICTaBICHBI
TpeMmsi TpyIIaMu YHUBEPCAIbHBIX yueOHbIX nerctBuil (YVY]):

PerynaruBubie yHUBEpCaabHbIC YICOHBIC JEHCTBUS

BbInycKHUK HAy4YUTCS:

—  CaMOCTOSITEIBLHO OIPENENsITh eI, 3aaBaTh MapaMeTpbl U KPUTEPUHU, TIO KOTOPHIM MOXKHO
ONPENIEIUTh, YTO ENb TOCTUTHYTA;

—  OIIGHHUBAaTh BO3MOJKHBIE TOCJEJCTBHS JOCTHXKCHHS TIOCTAaBICHHOM 1€ B JESITEIBHOCTH,
COOCTBEHHOM KHU3HU U KU3HU OKPY>KAIOIIUX JIF0JIeH, OCHOBBIBAsACH HA COOOPAKEHUSIX ITUKH U MOPAJIH;

— CcTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 3a7aull B 0OO0pa30BaTEIbHON JEATEIBHOCTH U
KU3HEHHBIX CUTYaIUsX;

—  OLIEHUBATh PECYpPCHI, B TOM YHUCJIE BPEMS U JIPyrUe€ HeMaTepuadbHbIE PECypChl, HEOOXOIUMbIE
JUTSL TOCTUKEHUS TOCTaBICHHOM LIeIH;

—  BBIOMpaTh MyTh JOCTHXKCHUS 1IEJIH, TFIAHUPOBATH PEIICHUE TTOCTABJICHHBIX 33714, ONTUMHU3HPYS
MarepuaibHble U HEMAaTepUabHbIE 3aTPaThl;

—  OpraHm3oBbIBaTh A(M(PEKTUBHBIA TMOUCK PECYypCcOB, HEOOXOAMMBIX IS  JIOCTHKEHUS
MOCTaBJIEHHOM 11eH;

—  COIOCTAaBJISITh MOJYYEHHBIN pe3ynbTatT AeSITEIbHOCTH C IOCTABICHHON 3apaHee LEbIO.
Ilo3naBaTebHBIE YHMBeEPCAJIbHbIE YUeOHbIe JeiCTBUS
BbInyCKHUK Hay4YuTCH:

— UCKaTh W HAXOAWTh OOOOIIEHHBIE CIIOCOOBI PEIICHUS 3a/ad, B TOM YHCIE, OCYIIECTBISTH
pa3BepHYTHIN HHGOPMAIIMOHHBIN TIOUCK M CTAaBUTH HAa €0 OCHOBE HOBBIE (Y4€OHBIC U MTO3HABATEIILHBIC)
3a/1a4u;

—  KPUTHYECKH OIEHWBATh U MHTEPIIPETUPOBATH MH(DOPMAIHIO C PA3HBIX MO3UIIMH, PACTIO3HABATH
1 (PUKCUPOBATH MPOTUBOPEUUS B MHGOPMAIIMOHHBIX UCTOUHUKAX;

—  UCHOJB30BaTh  pa3UYHbIE MOJEIbHO-CXEeMaTHUeCKUe CpeACcTBa Uil  IPEJCTaBICHUS
CYIIECTBEHHBIX CBSA3€H W OTHOIICHHIA, a TaKXKe MPOTHBOPEUHIA, BBIABICHHBIX B WH(GOPMAIMOHHBIX
HMCTOYHHKAX;

—  HAaXOAWTb U MPUBOJUTH KPUTHUECKUE aPIYMEHTHI B OTHOLIEHUH JIEUCTBUH U CYKIEHUI IPYyroro;
CIIOKOWHO W pa3yMHO OTHOCUTBCS K KPUTHIECKUM 3aME€UaHUSIM B OTHOIIICHUU COOCTBEHHOTO CYXKICHUS,
paccMaTpuBaTh UX KaK pecypc COOCTBEHHOTO Pa3BHUTHUS,



— BBIXOAMTH 3a paMKU Y4YeOHOro mpeaMeTa M OCYHIECTBIIATH I[€JICHANIPABICHHBIM MOMUCK
BO3MOXXHOCTEH JIJIsl IMUPOKOTO MEePEHOCa CPEACTB B CIIOCOOOB IEHCTBUS;

—  BBICTpauBaTh MHIMBUAYAIbHYIO OOpa30BaTENbHYIO TPACKTOPHUIO, YUUTHIBAs OTPAaHUUYEHUS CO
CTOPOHBI JIPYTUX YYACTHUKOB M PECYPCHBIC OTPAaHUUYCHUS;

—  MEHATh U yJEP>KUBATh Pa3HbIC O3ULMHU B I03HABATEIBHOU JI€ATEIbHOCTH.
KoMMyHnKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIe /1eiiCTBUSA
BbINyCKHUK HAYYHUTCS:

—  OCYILECTBIIATH JIEIOBYI0 KOMMYHHUKAIIMIO, KaK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMU (KaK
BHYTpHU 00pa3zoBaTeIbHON OpraHu3alluy, TaK U 3a ee MpezesiaMu), HoJ0upaTh MapTHEPOB AJIS IEI0BOI
KOMMYHHKAIIUU UCXOs U3 COOOpakeHU pe3yIbTaTUBHOCTH B3aUMO/ICUCTBHUS, a HE INYHBIX CUMIIATHIA;

—  TIPH OCYIIECTBJICHHUH TPYMIIOBON pabOThl OBITh KaK PYKOBOJIUTENIEM, TaK U YICHOM KOMaH/bI B
Pa3HbIX pOJsiX (TeHepaTop uaeH, KPUTUK, UCIIOTHUTENb, BHICTYIAIOIINMA, SKCIIEPT U T.1.);

—  KOODAWHHPOBATH M BBINOJHITH PAOOTYy B YCIOBUSX PEATBbHOTO, BUPTYAIBHOTO |
KOMOMHHPOBAHHOTO B3aUMO/JICHCTBUS;

—  Pa3BEpHYTO, JIOTMYHO W TOYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJb30BAaHUEM aJ[CKBATHBIX
(YCTHBIX ¥ IMCbMEHHBIX) SI3bIKOBBIX CPEJICTB;

—  pacro3HaBaTh KOH(M)JIMKTOTEHHBIC CUTYAIlMU M MPEIOTBpAMIATh KOH(JIUKTHI 10 MX aKTUBHOM
(a3bl, BRICTpaNBaTh JEJIOBYIO U 00pa30BaTEIbHYI0 KOMMYHHKAIMIO, U30erasi TIMYHOCTHBIX OILIEHOYHBIX
CYXKJICHUU.

IIpeameTHbIE pe3y/IbTaThI.

B cootBerctBuun ¢ ®I'OC COO, npenmernsie pe3yibTaThl ocBoeHuss OOIl Ha 6a3oBOM ypoBHE
IIPEJCTABIICHBI IBYMs IpynaMu: «BbITyCKHUK HaydyuTCsl — 0a30BbIi YPOBEHBY, «BBIMYCKHUK MOTY4YUT
BO3MOXXHOCTh Hay4yuThCsi — 0a30BbI ypoBeHb». Kak M B OCHOBHOM 00IeM 00pa3oBaHuH, Ipymia
pe3yabTaToB «BBIMYCKHMK HAy4YMTCS» IMpEACTaBiIseT coOOM pe3ynabTaTbl, JOCTUXKEHHE KOTOPBIX
o0ecTeYnBaeTCs yYUTEIEM B OTHOIIECHUH BCEX 00YJAIONINXCsl, BRIOPABIINX JAHHBIA YPOBEHb 00ydeHUSI.
I'pynna pe3ynbTaToB «BbINYCKHHK NMOJYYHT BO3MOKHOCTh HAYYHTBCS» 00€CIICUNBACTCS YUUTEIEM
B OTHOUIEHMM YacTH HanOoJee MOTUBUPOBAHHBIX U CHOCOOHBIX O0YYarOIIMXCs, BBIOPABIINX JTAHHBIN
ypoBeHb oOyueHus. Ilpu koHTpose kadecTBa 0Opa3oBaHMs IpyIa 3aJaHUil, OPUEHTHPOBAHHBIX Ha
OLIGHKY JIOCTHKEHUS IJIaHUPYEMBIX pPE3yJbTaTOB U3 OJoka «BBIMYCKHHK HOJYYUT BO3MOKHOCTh
HAy4YUThCSA», MOXKET BKJIIOYAThCS B MaTepuanbl OJ0ka «BBIMYCKHUK HayyuTcs». OTO IO3BOJIUT
MIPEIOCTABUTh BO3MOXHOCTh OOYYarOIUMCSl MPOJAEMOHCTPUPOBATH OBJIAJIEHUE KAUECTBEHHO HHBIM
YPOBHEM JIOCTIDKEHUIH M BBIABIATH JAWHAMHKY pOCTa YHUCIEHHOCTHM HauOojiee MOJATrOTOBIEHHBIX
oOydJaronmxcsi.



IIpenmerHblie pe3yabTatbl. MaTemaTuka: ajredpa u HauajaIa MaTeMAaTHYeCKOI0 AaHAJIN3a, TeOMeTpHs

Ileau ocBoeHus

|. BoINyCKHUK HAYYUTCHA

I11. Boinycknuk noayuum 603moixcHoCmb HAYUUMBCA

I[HSI HCIIOJIb30BaHUs B HOBCCHHGBHOﬁ JKM3HHU U 00eCIICUCHUS
BO3MOXXHOCTH YCIICHIHOT'O ITPOAOIZKCHUA 06p330BaHI/I${ 110

I[JISI Pa3BUTHA MBIIIJICHUSA, UCITIOJIb30OBAHUA B HOBCCHHGBHOﬁ
JKM3HHU U 00ecreYeHHsT BO3SMOKHOCTH YCIICITHOI'O

npeaMera
P CIICHUAJIBHOCTAM, HC CBA3AHHBIM C ITPHUKJIAAHBIM IPOAOJIKCHUA 06pa3013aH1/1;1 10 CIICHHUAJIBbHOCTAM, HE
HCIOJIb30BAHUEM MaTeMaTHKHU CBSI3aHHBIM C MPUKJIAJHBIM HCIIOIH30BAaHHEM MaTEMaTHKU
TpeOoBaHusi K pe3yjbTaTam
Pazjen |. BbINyCKHUK HAYy4YUTCHA I1]. BoINyCKHMK MOJYYUT BO3MOKHOCTH HAYYHTHCS

1. DiieMeHTBI TEOpUH
MHOKeCTB 1
MaTeMaTH4YeCKOH
JIOTHKH

—  OmnepupoBath Ha 6a30B0M ypoBHe'! MOHATHAMY: KOHEYHOE
MHOXECTBO, 3JIEMEHT MHOKECTBA, [I0JIMHOKECTBO,
nepeceyeHre U 00beJMHEHNE MHOXKECTB, YHCIIOBbIE
MHO’KECTBA HAa KOOPAMHATHOM MPSIMOM, OTPE30K,
UHTEpBAa;

— omepupoBaTh Ha 0A30BOM YPOBHE NMOHATHUIMU:
YTBEPKJICHHUE, OTPULIAHUE YTBEPKICHUS, UCTUHHBIE U
JIO’KHBIE YTBEPKIAEHUs, IPUYMHA, CIEACTBUE, YACTHBIN
Cily4aii 001Iero yTBepK/1eHUs, KOHTPIPUMED;

— HaxOIMTh IepeceyeHrne U 0ObeAMHEHUE IBYX MHOXKECTB,
NpeCTaBICHHBIX TpapUUeCcKy Ha YUCIOBOW MPSIMOIA;

— CTPOHWTH HA YUCIIOBOU MPSMOM IOJMHOKECTBO YHCIOBOTO
MHO€ECTBA, 3aJJaHHOE MPOCTEHIIIMMU YCIOBUSIMY;

— pacrio3HaBaTh JIOXKHbBIE YTBEPKJICHHs, OIIUOKH B
pPacCyXJI€HUSX, B TOM YKCIIE C UCIIOJIB30BAHUEM
KOHTPIPUMEPOB.

B noBcexHeBHOM KU3HHU U NIPU U3YYEHUH APYTUX

NpeIMeToB:

— HCIOJIB30BaTh YUCJIOBBIE MHOKECTBA HA KOOPAUHATHOMN
IIPSIMOM I ONTMCAHUs PEAIBHBIX IIPOLIECCOB U SIBJICHUN;

—  OmnepupoBaTh? OHATHAMHU: KOHEYHOE MHOKECTBO,
AJIIEMEHT MHOKECTBA, IIOJMHOKECTBO, IIEPECCUCHUE U
00beIMHEHNE MHOXKECTB, UNCIIOBbIE MHOXKECTBA HA
KOOPJHMHATHOM IIPSIMOM, OTPE30K, MHTEPBAI,
IIOJIYUHTEPBAaJ, IPOMEXKYTOK C BBIKOJIOTOW TOYKOM,
rpauueckoe MpeaCTaBIeHEe MHOXKECTB Ha
KOOPJAMHATHOU IIJIOCKOCTH;

— ONEpUPOBATH MOHATUAMHU: YTBEPKICHHUE, OTPULIAHUE
YTBEPKJICHUS, ICTUHHBIE U JIOKHBIE YTBEPKICHUS,
NPUYKHA, CIEICTBUE, YACTHBIN cllyyail o01ero
YTBEPKJICHMS, KOHTPIIPUMED;

— IPOBEPATH MPUHAIICKHOCTb 2JIEMEHTA MHOKECTBY;

— HaxOMTh IepeceyeHre U 0ObeAMHEHNE MHOXKECTB, B TOM
quCIIe MPECTaBICHHbBIX I'paMuecKy Ha YUCIOBOM MPsIMOI
Y Ha KOOPJIMHATHOM TUIOCKOCTH;

— IPOBOJHUTH JOKA3ATEIIbHBIC PACCYKIACHUS UL
000CHOBaHMS UCTUHHOCTH YTBEPKICHUH.

B noBceHEeBHOM KU3HU U NIPH U3YYEHUH JAPYTUX

NpeIMeToB:

10




IMPOBOAUTDH JIOTUYCCKUC PACCYKACHUA B CUTyallUAX
HOBCGHHCBHOﬁ KHU3HHU

MCI0JIb30BaTh YHCIOBBIE MHOKECTBA HA KOOPIUHATHOU
IIPSIMOM ¥ HA KOOPJIMHATHOMU IUNIOCKOCTH JUIsl OLTUCAHMS
peabHBIX IIPOLIECCOB U SABJICHU;

[IPOBOJUTD JOKA3aTEIIbHBIE PACCYKIACHUA B CUTYaLUAX
IIOBCEIHEBHOM JKU3HM, ITPY PEILICHUN 3aJa4 U3 IPyTUX
IIPEAMETOB

2. Yucaau
BbIPAKECHUS

OnepupoBaTh Ha 6a30BOM YpOBHE MOHATUSAMU: 1L[EJI0€
YHCII0, IETUMOCTh Yncel, 0ObIKHOBEHHAs IpOOb,
JECATHYHAS APO0b, pAllMOHATBHOE YHCII0, TPHOTIKEHHOE
3HAYEHHUE YUCIIA, YaCTh, JA0JIsI, OTHOLICHHE, TPOLIEHT,
MOBBIIIICHUE U TIOHM)KEHUE Ha 33JaHHOE YHCIIO TPOLIEHTOB,
MaciTao;

OTIepHpOBATH Ha 0230BOM YPOBHE MOHATHAMU: JIOTapuhM
qrciia, TPUTOHOMETPUYECKast OKPY>KHOCTb, TpaaycHas
Mepa yria, BeTUYMHA yria, 3alaHHOT0 TOYKOM Ha
TPUTOHOMETPHUYECKON OKPYKHOCTH, CHHYC, KOCHHYC,
TAQHT€HC U KOTAHT€HC YTJIOB, HMEIOIIUX MPOU3BOJIBHYIO
BEJIMYUHY;

BBITMIOJHATH apu(MeTHdecKue NeHCTBUS C IEeNbIMU U
paMOHATLHBIMA YHCIIAMH,

BBITIOJHATH HECTIOKHBIE MTPE0O0Pa30BaHUS YHCIOBBIX
BBIpAXEHHH, COIEPIKAIIUX CTEIIEHU YHCe, TM00 KOPHU U3
Yyucen, 100 JorapudmMbl YUCEIT,

CpPaBHHMBATh pAIlMOHATBHBIC YHCTIa MEXKIY CO00ii;
OIICHUBATh U CPABHUBATH C PAIIMOHATHHBIMU YUCITAMH
3HAUEHUS IENIbIX CTETNICHEH YKcel, KOpHEeH HaTypalbHOM
CTETICHHU M3 YHCEJI, JOrapu(PMOB YHCEN B IPOCTHIX
CITyJasix;

n300paxkaTh TOUKaMH Ha YHCIOBOW MPSIMOM LIeNIbIE U
panroHaIbHBIC YKCTIa,

M300paxaTh TOYKaAMH Ha YHCIOBOU MPSIMOM 1eTbIe
CTETICHH YHCell, KOPHU HATYPaJbHOM CTENEHU U3 YHCe,
jorapu@mbl Uuced B MPOCTHIX CAyYasx;

BBITIOJTHATH HECTIOKHBIC TPEOOPa30BaAHUS LIEBIX U
JPOOHO-PAIIMOHATILHBIX OYKBEHHBIX BBIPAKCHUH

CB00OIHO OMEpUPOBATh NOHATUAMMU: LIEJI0€ YHCIIO,
JIEIUMOCTh YUCell, 0OBIKHOBEHHAs 1p00b, JeCATUYHAs
Ipo0b, pallMOHAIBHOE YHCII0, TPUOIMKEHHOE 3HAUCHHE
4ucia, 4acTh, JOJIs, OTHOILIEHHUE, IPOLIEHT, TOBBILICHUE U
MOHMXCHUE HA 33JJaHHOE YHCIIO IPOIIEHTOB, MacIITa;
IPUBOAUTH IIPUMEPBI YUCEI C 33JaHHBIMU CBOWCTBAMHU
JeTUMOCTH;

OIEpUPOBATH NOHATUAMMU: JIOrapu(m yucia,
TPUTOHOMETPHUUECKAsi OKPYKHOCTb, PaJiMaHHas U
rpajiycHas Mepa yriia, BeIM4rMHA YTia, 33JJaHHOTO TOUYKOH
Ha TPUTOHOMETPHUECKOH OKPYKHOCTH, CUHYC, KOCUHYC,
TAHTEHC W KOTAHT'€HC YTIJIOB, UMEIOIINX MMPOU3BOJIBHYIO
BEJIMYMHY, YUCIIA € U T;

BBITIOJTHATH apU(PMETUUYECKHE ACHCTBUS, COUETast YCTHBIE U
MUCHbMEHHBIC TIPUEMBI, IPUMEHSISI TP HEOOXOTUMOCTH
BBIUUCIIUTENIbHBIE YCTPOICTBA;

HAXOJUTh 3HAUCHHSI KOPHS HATYPaIbHOM CTETICHH,
CTETICHU C PAllMOHATBHBIM ITOKa3aTeleM, Jorapudma,
UCTOJIb3Ys PU HEOOXOIUMOCTH BBHIYHCIUTENbHbIE
YCTPOMCTBA;

M0JIb30BAThCS OLIEHKOW U MPUKUAKON MPU MPAKTHUECKUX
pacuerax;

MIPOBOJIUTH 110 U3BECTHBIM (hOPMYIIaM U TPaBHIIAM
npeoOpa3oBaHusi OYKBEHHBIX BBIPAKEHUH, BKIIFOYAFOIIINX
CTETIEeHH, KOPHH, JIOTapu(Mbl U TPUTOHOMETPHUUECKUE
byHKINM,

HaXOJUTh 3HAYCHHSI YHCIIOBBIX M OYKBEHHBIX BBIPAKCHHH,
OCYILIECTBIISISE HEOOXOIUMBIE TIOACTAaHOBKH U
npeoOpa3oBaHMS;
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BBIPAXKaTh B IPOCTENIINX CIIy4asX U3 PaBEHCTBA OJHY
IIEPEMEHHYIO Yepe3 APYTHUE;

BBIUNCIIATH B IPOCTHIX CIy4asX 3HAUYEHUS YUCIOBBIX U
OYKBEHHBIX BBIPAXCHUM, OCYIIIECTBIISISI HEOOXOMMBbIe
HOJICTAHOBKH U ITpeoOpa3oBaHus;

n300paxkaTb CXEMaTHUUECKH YroJl, BEJIMUNHA KOTOPOIO
BbIpaXKEHA B Irpajycax;

OLICHMBATh 3HAKU CHHYCA, KOCUHYCA, TAHT€HCA, KOTAHT€HC

B noBcegHeBHOI KM3HM M IPU U3YYEHHUH APYIUX Y4eOHBIX
NpeaIMeTOoB:

BBITIOJIHATH BEIYMCIICHUS MPU PELICHUH 3a]1a4
MPAKTUYECKOT0 XapaAKTEPa;

BBINIOJIHATH MPAKTUYECKHE PACUETHI C UCIIOIB30BAaHUEM
IpU HEOOXOIMMOCTH CIIPABOYHBIX MAaTEpUAIOB U
BBIYMCIIUTEIbHBIX YCTPOUCTB;

COOTHOCHUTD peajibHbIC BEJIMUMHBI, XapPAKTEPUCTUKHI
00BEKTOB OKPYKAIOIIEro MUPA C UX KOHKPETHBIMU
YHCIIOBBIMH 3HAUCHUSIMU,

MCIIOJIb30BaTh METOIbI OKPYTJICHUS, TPUOIIKEHUS U
MPUKUIKU [PU PELICHUU NIPAKTUUYECKUX 3a/1a4
MMOBCETHEBHOM KU3HHU

— m300paxkaTh CXeMaTHYECKU YTOJl, BEIMYHMHA KOTOPOTO
BBIPAYKCHA B IPajiycax WK pajnaHax;

— HCIIOJIB30BAaTh IIPpU PCUHICHUUA 3a1a4d TaOJIMYHEIE 3HAYCHUS
TPUTOHOMETPUUYECKUX (PYHKLUH YIIIOB;

—  BBINIOJIHATH IIEPEBOJT BETMUUHBI YIJIa U3 paJIdaHHONW MEphI
B TPAJyCHYIO U OOPaTHO.

B noBcegHeBHOI :KM3HM M IPU U3YUYEHHH IPYIUX y4eOHbIX

MpeIMeTOB:

— BBIIIOJIHATH I[CﬁCTBHSI C YUCJIOBBIMU JaHHBIMU IIPpU
peLIeHUH 33/1a4d MPAKTUIECKOT0 XapakTepa v 3a/1a4 u3
Pa3IUYHBIX 00JIACTEH 3HAHUM, UCIIOIB3YS MIPH
HEO0XOIMMOCTH CIIPAaBOYHBIE MAaTEPUAIIBI U
BBIYHCIIUTEIILHBIE YCTPOICTBA;

— OLOCHHUBATbh, CPABHHUBATH U MCII0JIB30BATh IIPU PCIICHUN
NPaKTHYECKHX 33]a4 YMCIIOBbIC 3HAUCHHUS PeaTbHBIX
BEJINYMH, KOHKPETHBIEC YNCIIOBBIE XaPAKTEPUCTHKH
00BEKTOB OKPYKAOILIEr0 MUpa

3. YpaBHeHuUs U
HepaBeHCTBa

Pemars nuHeiiHbIE ypaBHEHUS U HEPABEHCTBA,
KBaJIpaTHbIE YPaBHEHMUS;

pematk jJorapudMuyecKue ypaBHEHUS BUAA log a
(bx + ¢) = d u mpocreiimue HepaBeHcTBa Bua 10g 2 X < d;
pelaTh mokasaTeabHbIE ypaBHEeHH, Buaa a > " °=d (rae d
MO’KHO MPEACTaBUTh B BUJIE CTETIEHU C OCHOBaHUEM a) U
npocreiiiie HepaBeHcTBa Buaa < d  (rae d MOXHO
NPE/ICTABUTH B BUJIC CTENICHU C OCHOBAHHEM 4);.
IIPUBOJUTH HECKOJBKO IIPUMEPOB KOPHEN NMPOCTEHIIIETO
TPUTOHOMETPHUUYECKOTO YpaBHEHHUs BUA: Sin X = @, COS X
=a, I[gx =4, ctg X = a, rae a — TabIMYHOE 3HAUYCHUE
COOTBETCTBYIOLIEH TPUTOHOMETPHUECKOM (DYHKIIHH.

— Pemare pannoHanbHbIE, T0KA3aTEIbHBIE U
JorapupMHUUECKUe YpaBHEHUS U HEPABEHCTBA,
IIPOCTENIINE UPPALMOHAIIBHBIE U TPUTOHOMETPUYECKHE
YPaBHEHHs, HEPABEHCTBA U UX CUCTEMBI;

— HCIIOJIB30BaTh METO/BI PEIICHNS YPABHEHH: IPUBE/ICHHE
K BUY «IIPOU3BEACHUE PABHO HYJIIO» UM «4aCTHOE PABHO
HYJIIO», 3aME€HA [IEPEMECHHBIX;

— HCIIOJIB30BaTh METOJ UHTEPBAJIOB IS PEIICHUS
HEPaBEHCTB;

— HCHOJb30BaTh rpaQuecKuii METO1 AJis MPUOIMKEHHOTO
pelIeHns] ypaBHEHH 1 HEPABEHCTB;

— M300paxkaTh Ha TPUTOHOMETPUUYECKON OKPYKHOCTH
MHOXECTBO PELICHUN IIPOCTEUIINX TPUTOHOMETPUYECKUX
YpaBHEHU U HEPABEHCTB;
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B noBceqHeBHOM KU3HU U NPU U3YyYEeHUH PYTHUX

NnpeIMeToB:

— COCTaBJIAITH U pelllaTh YPaBHEHUS U CUCTEMbl YpaBHEHUN
IIPU PEIICHUN HECIIOXKHBIX MPAKTUUYECKUX 3aj1a4

—  BBITIOJIHATH OTOOp KOpHEH ypaBHEHUH WIIM PEIICHUI
HEPABEHCTB B COOTBETCTBUU C JIONOIHUTEIbHBIMU
YCJIOBUSAMH U OIrpaHUYCHUAMU.

B noBceqHeBHOM KM3HM U NIPU U3YYEHUH APYTUX YUeOHBIX

NpeMeToB:

— COCTaBJIATH U pelllaTh ypaBHEHUS, CHCTEMbI YpaBHEHHI U
HEPaBEHCTBA MIPH PEIICHUHU 3a/1a4 IPYTUX yUeOHBIX
MPEAMETOB;

— HCHOJb30BaTh YPAaBHEHHS U HEPABEHCTBA JUISI IOCTPOCHUS
Y UCCIIEZIOBAHUS MTPOCTEHIINX MAaTEMAaTUYECKUX MOIeTei
PCAJIbHBIX CI/ITyaIII/Iﬁ WJIW ITPUKJIAAHBIX 3a1a4;

— YMETh UHTEPIPETUPOBATDH MOTYUYCHHBII PU PEUICHUH
YpaBHEHHUS, HEPABEHCTBA UJIM CUCTEMBI PE3yJIbTaT,
OIICHUBATH €T0 MPABJIONOI00ME B KOHTEKCTE 3aJaHHOM
peasbHOM CUTYallMK WU NPUKIAAHON 3a1auu

4. ODyHKkuuu

— OmnepupoBaTh Ha 6a30BOM YpOBHE MOHATHSMHU:
3aBHCUMOCTH BEJIMYMH, QYHKIUS, apryMEHT U 3HaYeHUe
(GyHKIMH, 00J1aCTh OIIPEIETeHNs] U MHOKECTBO 3HAUEHUN
¢byHK1MY, rpaduK 3aBUCUMOCTH, rpaduK (QYHKIUU, HYJIN
(GYHKIMH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA, BO3pAacCTaHHE
Ha YUCJIOBOM NPOMEXKYTKE, YObIBAaHHE Ha YHCIOBOM
IPOMEXYTKE, Hanboblllee M HAUMEHbIIee 3HaUeHNE
(GYHKLINU Ha YMCIOBOM MPOMEXYTKE, EPUOINIECKas
(GyHKIMS, TEPUO;

— omnepupoBaTh Ha 0A30BOM ypOBHE HMOHATUSAMHU: MpsIMasi U
oOpaTrHas PONOPIMOHAIBHOCTE JIMHEHHA,
KBaJIpaTHyHas, JiorapupmMudeckas v nokasareabHas
(byHKLINHU, TPUTOHOMETPHUYECKUE (PYHKIINH;

— pacno3HaBaTh TpaduKU AJIEMEHTapHBIX (PYHKLINN: PsIMON
1 00paTHOM MPONMOPIMOHATHFHOCTH, THHEHHOMH,
KBaJPaTHYHOM, JJOrapru(PpMUUIECKON 1 MMOKa3aTeTbHON
(GyHKIMH, TPUTOHOMETPUUECKUX (YHKIIHIA;

— COOTHOCHUTbH Irpa)uKH 3JIEMEHTAPHBIX QYHKIUN: TPAMON U
00paTHOM IPONOPIIMOHATHLHOCTH, JIMHEHHOM,
KBaAPaTUYHOM, JIOTapu(PMHUIECKON U IMOKa3aTeIbHON

— OnepupoBaTh MOHATHIMHU: 3aBUCUMOCTH BEITMYNH,
(byHKLUS, apTyMEHT ¥ 3HaueHHe (QyHKIIMU, 00J1acTh
OTNpe/IeNIeHUs] U MHOXECTBO 3HaYEHUIN QPyHKINHU, TpaduK
3aBUCUMOCTH, TpaduK GYHKLIUU, HYIU QYHKIUH,
MIPOMEXYTKH 3HaKOTIOCTOSIHCTBA, BO3pAaCTaHHE Ha
YHCIOBOM MTPOMEXYTKE, YOBIBAHNE HA YHCIOBOM
IPOMEXYTKE, HAanOOJIbIIIee M HAUMEHbIIIee 3HAYCHNE
(GYHKLIMU Ha YMCIOBOM NMPOMEXKYTKE, IEpUOANYECcKast
GyHKIMS, IEpUO/JI, YUeTHAS U HeUeTHast PYHKIINH;

— ONepupOBaTh MOHATUSAMMU: MpsIMas U OOpaTHas
PONOPIHMOHATILHOCTD, TMHEHHAsI, KBapaTHYHAa,
JorapupMuUecKas v mokasareiabHas (QyHKIIHH,
TPUTOHOMETPHUYECKUE (PYHKINH;

—  ONpeAemsATh 3HaYeHHE (PYHKIINHU 110 3HAYEHUIO apryMEHTa
IIPH pa3IMYHbIX CII0C00axX 3a7aHus PYHKIINH;

—  CTPOUTbH rpauKy U3y4EHHBIX QYHKINHI;

— ONMCHIBATh M0 rpauKy U B MPOCTEHIINX CIydasix 1O
(dbopMyIe moBeieHre U CBOKWCTBA (DYHKIUH, HAXOUTH 110
rpaduky GyHKIIMH HAaUOOJIBIINE U HAUMEHBIITHE
3HAYEHUS;
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GYHKIHHA, TPUTOHOMETPHYECKUX (QYHKITUH ¢ hopMyIamu,
KOTOPBIMH OHH 33JIaHbI;

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

—  OmpeAensATh 1o rpaduky cBoiicTBa GyHKIMHU (HYIH,
POMEXYTKH 3HAKOIIOCTOSIHCTBA, TPOMEKYTKH
MOHOTOHHOCTH, HAaHOOJIbIIINE ¥ HAUMCHBIIINE 3HAYCHUS U
T.IL);

—  CTPOMTb ICKU3 Tpaduika PyHKIUH, yIOBICTBOPSIOIICH
NPUBEICHHOMY Ha0OpY yCIOBUH (TIPOMEKYTKH
BO3pacTanus / yObIBaHUS, 3HaYeHNE (PYHKIIUHU B 3alaHHON
TOYKE, TOUYKH SKCTPEMYMOB U T.]1.).

B noBcenHeBHOM KM3HHM U NIPH H3YYCHUH APYTHX

NpeIMeToB:

—  ONpeAensTh 10 rpad)ukaM CBONCTBA peallbHBIX MPOLIECCOB
U 3aBUCHMOCTEH (HauOoblINe 1 HAUMEHbIINE 3HAUYCHHUS,
IPOMEXKYTKH BO3pACTaHUSI U yObIBaHUS, IPOMEKYTKHU
3HAKOMOCTOSIHCTBA U T.I1.);

— HWHTEpPIPETHPOBATH CBOKCTBA B KOHTEKCTE KOHKPETHOU
MPAKTUYECKOUN CUTYyaIUU

— CTPOUTH 3CKHU3 rpaduka QyHKINH, YAOBICTBOPSIOIICH
IPUBEJICHHOMY Ha0Opy yCIOBUH (IIPOMEXKYTKH
BO3pacTaHus/yObIBaHUs, 3HaUeHUE (DYHKIIMH B 33JJaHHOM
TOYKE, TOUKH IKCTPEMYMOB, ACUMITOTHI, HYJIU (QYHKIIHHU U
T.1.);

— pelaTb ypaBHEHUs, IPOCTEHUIINE CUCTEMb] YPaBHEHUI,
UCIOJIb3Ysl CBOMCTBA (PYHKLUI U UX IpaUKOB.

B noBceaHeBHOI :KM3HM M IPU U3YUYEHHH IPYIUX y4eOHbIX

NpeAMeTOB:

—  ONpeAeTATH M0 rpaduKkaM M UCIOIB30BATh IJIsl PEIICHUS
MPUKIIAJIHBIX 33/1a49 CBOMCTBA PeabHBIX POIECCOB U
3aBUCUMOCTeH (HauOoJbIlIne U HAUMEHbIINE 3HaYEeHUS,
IIPOMEXYTKH BO3pACTaHUsI U yObIBaHUS (PYHKIIUH,
IPOMEKYTKH 3HAKOIIOCTOSIHCTBA, aCUMIITOTHI, IEPUOT U
T.IL.);

— HHTEpIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOM
NPaKTUYECKON CUTYaIUH;

—  ONpEeAeTATH Mo rpadukaM MPOCTEHIINE XapaKTePHUCTUKN
MEPUOINIECKUX MPOIECCOB B OMOJIOTHH, YKOHOMHKE,
MY3bIKE, PaJUOCBSI3U U Jp. (aMIUIUTYya, IEPUO U T.I1.)

5. Dj1eMeHTBI
MATEMATHYECKOI0
aHaAJIN3a

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

— OIpenaensTh 3HaUeHHEe MPOU3BOJHON (QYHKIIUU B TOUKE IO
M300paXeHHIO KacaTelbHOM K TpaduKy, IPOBEIEHHOM B
9TOM TOUYKE;

— peuiatb HECJOXKHBIE 3a/Ja4l Ha IPUMEHEHUE CBSA3H MEXIY
IPOMEKYTKaMU MOHOTOHHOCTH M TOUKaMH dKCTpEMyMa
(GyHKLMU, C OTHON CTOPOHBI, U IPOMEKYTKAMHU
3HAKOIIOCTOSIHCTBA U HYJISIMH IPOU3BOIHOM 3TOM pyHKUIMN
— C IpYrou.

B noBceqHeBHOM KU3HU U NPU U3YyYE€HUM TPYTHUX

NpeIMeToB:

— OmnepupoBatrh NOHATUSIMU: IPOU3BOIHAS (PYHKIUU B
TOUKe, KacareibHas K rpaduKy QyHKIMH, TPOU3BOIHAS
dyHKIHH;

—  BBIYUCJIATH MPOU3BOJIHYIO OJJHOUIEHA, MHOTOUJIEHA,
KBaJIpaTHOT'O KOPHSI, TPOU3BOJIHYIO CYMMBI (DYHKIINIA;

—  BBIYHCIIATH IPOU3BOJIHBIC JIEMEHTAPHBIX GYHKIUN U UX
KOMOWHAIIHA, UCTI0JIBb3Ysl CIIPAaBOYHbIE MaTepUAIbI;

— HCCIeA0BaTh B MPOCTEHIINX cilydasx (GyHKIIMH Ha
MOHOTOHHOCTb, HAXOJIUTh HAMOOJIbLITNE U HAUMEHBIIINE
3Ha4YeHUsl GYHKUUH, CTPOUTH I'pa)MK MHOTOUJICHOB U
MPOCTEHIINX pallMOHANBHBIX (YHKIUI C HCIIOJIb30BaHUEM
arnrnapaTa MaTeMaTU4eCcKOro aHaau3a.

B noBceqHeBHOM KM3HM U NIPU U3YYEHUH IPYTHX YUeOHbIX

NpeaIMeTOB:
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MOJIB3YSICh TpadKaMu, CPAaBHUBATH CKOPOCTH
BO3pacTaHus (PocTa, MOBBIIMICHHS, YBETUYCHUS U T.11.) WU
CKOPOCTH YObIBaHUs (TIaICHUS, CHIDKCHU S, YMCHBIIICHUS
T.I1.) BEJIMYUH B peabHBIX MPOIIECCAX;

COOTHOCHUTH TpaKH pealbHBIX MPOIECCOB U
3aBUCUMOCTEH ¢ UX OMHUCAHUSIMH, BKIIFOYAIOIIUMHU
XapaKTEPUCTUKHA CKOPOCTH U3MEHEHHUsI (OBICTPBII POCT,
MJIABHOE MOHMXEHUE U T.I1.);

HCITOJIB30BaTh IPaPUKH PEabHBIX MTPOLIECCOB TS
PEIICHUS HECIOKHBIX MPUKIIATHBIX 3a/1a4, B TOM YHCIIE
ompeesss 1o rpaduKy CKOpOCTh X0a Mmpoiecca

peraTh IpUKJIaHbIC 3a/1a4u U3 OHOJIOTHH, (PU3UKH,
XMMHUH, SKOHOMHUKHU U JPYTUX MPEIMETOB, CBSI3aHHBIC C
MCCJICIOBAaHNEM XapaKTEPUCTHK PEaTbHBIX MPOIIECCOB,
HAXOXKJCHHEM HauOOJIbIINX U HANMEHBIINX 3HAYCHUH,
CKOPOCTH M YCKOPEHUS U T.IL.;

UHTEPIPETHPOBATH TIOJIYICHHBIC PE3YIIbTATHI

6. CtatucTuka u
Teopust
BEpPOSAATHOCTEI,
JIOTHMKA H
KOMOUHATOPUKA

OnepupoBatb Ha 0a30BOM YPOBHE OCHOBHBIMU
OTKCATENLHBIMU XapaKTEPUCTHKAMH YHCIOBOTO Habopa:
cpeaHee apupMeTHIECKOe, MeJMaHa, HanboJblee U
HalMEHbIIIEe 3HAYECHUS;

OIepHpOBaTH Ha 0a30BOM YPOBHE MOHITHUAMU: YACTOTA U
BEPOSITHOCTH COOBITHS, CITy4aiHbIi BEIOOD, OIBITHI C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH;
BBIYUCIISATh BEPOSITHOCTU COOBITHI HAa OCHOBE MOJICUeTa
qKCIla UICXOM0B.

B noBceaHeBHOIi )KM3HU M TPU U3YYE€HHH IPYTHX
NpeaIMeTOB:

OLICHMBATh U CPAaBHUBAThH B MMPOCTHIX CIIy4astx
BEPOATHOCTH COOBITHI B pealIbHOM JKU3HH;

YUTaTh, CONIOCTABIIATH, CPABHUBATH, UHTEPIIPETUPOBATH B
IIPOCTBIX CIIy4dasix pealbHbIE IaHHBIE, IPEICTABICHHbBIE B
BU/JIE TaOIHII, AUarpaMm, rpaduKkoB

WMmeTp npeacTaBieHne O JUCKPETHBIX U HENIPEPBIBHBIX
CHy‘IaﬁHLIX BCIIMYMHAX U PACHIPCACIICHUAX, O
HE3aBUCHMOCTH CIy4YailHbIX BEJINYMH;

UMETbH NPEACTABICHUE O MATEMATHYECKOM OXUAAHUH U
JUCIIEPCUH CIIY4alHBIX BEJIUYMH;

UMETBH NIPEACTABICHUE O HOPMAJIBHOM pPaCIpeNeiIEHUN U
IIpUMeEpax HOPMAJIBHO PACIpPEIEICHHBIX CIIy4alHbIX
BCJIMYMH,

MOHUMATh CyTh 3aKOHA OOJIBIINX YMCET U BBIOOPOYHOTO
METO/1a U3MEPEHUS BEPOATHOCTEN;

UMETh MPEJCTaBlIeHNE 00 YCIOBHON BEPOSTHOCTU U O
IIOJIHOW BEPOSITHOCTH, IPUMEHATh X B PELICHUH 33714,
MMETBH NIPEJCTaBICHUE O BAXKHBIX YaCTHBIX BUIAX
pacupeneneHuil U IPUMEHATh UX B PELICHUHU 3a/1a4;
VMMETH NPEJCTABICHUE O KOPPEJSILIUYU CITydaiiHbIX
BEJINYUH, O JUHEHHOUN pErpecCcuH.

B noBceHeBHOM KU3HU U IPH U3YyYEHHUH APYTUX
NpeIMeToB:

BBIUUCIISATH WU OI[CHUBATh BEPOSITHOCTU COOBITHIA B
peanbHOU KHU3HU,

BBIOUPATH TOAXOISAIINE METO/IbI IPESICTABICHUS U
00paboOTKU JaHHBIX;

YMETh peliaTh HECIOKHbBIC 33/]a4l HA IPUMEHEHUE 3aKOHA
OOJIBININX YHCEIT B COLMOTIOTUH, CTPAXOBAHHH,
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3IpaBOOXpPaHEHNH, 00ECTICUeHUH 0€3011aCHOCTH
HaCCJICHUS B I-IpG?)BI:I‘-IaI\/'IHI:IX CUTyaluiax

7. TekcTOBBIE 321a4YH

Pemath HecI0KHBIC TSKCTOBBIC 33]1a4X PA3HBIX THIIOB;
AHAIM3UPOBATH YCIIOBHE 3aJIa4M, IPH HEOOXOJIUMOCTH
CTPOUTH JIJIS €€ PEIICHUS MAaTEMAaTHYECKYIO MOJICIIb;
IIOHHUMATh U UCIIOJIB30BATh IJIA peHleHI/ISI 3aJa4n
UH(OPMALINIO, TIPEACTABICHHYIO B BUE TEKCTOBOH 1
CHUMBOJIBHOH 3aITUCH, CXEM, TAOJIUII, TUArpaMM, rpad)uKoB,
PHUCYHKOB;

JICHCTBOBATH IO AJITOPUTMY, COJIEPIKAIEMYCS B YCIIOBUU
3a7a4H;

UCIIOJIB30BAaTh JIOTHYECKUE PACCYKICHHUSI IIPH PEIICHUH
3a/1a4H;

paboTatk ¢ M30BITOYHBIMU YCIIOBUSIMH, BEIOUpAsi U3 BCEH
uH(pOpMaINH, TaHHBIC, HEOOXOUMBIC JISI PEIICHUS
3a/1a4H;

OCYIIECTBIISATH HECIIOKHBIN Mepedop BO3MOXKHBIX
pelieHni, BbIOMpasi U3 HUX ONTUMAaJIbHOE MO KPUTEPHSIM,
c(hOpMyIHPOBAHHBIM B YCIIOBHH,

aHAJIN3UPOBATH U HHTEPIIPETUPOBATH IIOIyYCHHBIE
peHIeHI/ISI B KOHTCKCTC YCJ'IOBI/ISI 3aJa4u, BI:I6I/IpaTI>
pelleHus1, He MPOTUBOPEUAIINe KOHTEKCTY;

pemIaTh 3aJlauu Ha pacyeT CTOMMOCTH TTOKYIIOK, YCIIYT,
MMOE3/I0K H T.I1.;

peliaTh HECIOXKHBIE 3a7a4H, CBSI3aHHBIE C JOJIEBBIM
y4acTUEM BO BIaJCHUH (DUPMOMA, TPEITPHUITHEM,
HEIBUKHUMOCTBIO;

pelaTh 3aa41 Ha IPOCThIE MPOIEHTHI (CUCTEMBI CKUJIOK,
KOMI/ICCI/II/I) 1 HA BBIYUCJIICHUC CIIOKHBIX HpOHeHTOB B
pa3IMYHBIX CXeMax BKJIAJI0B, KPEIUTOB M UIIOTEK;
pelIaTh MPAaKTHYECKHUE 33Ia4H, TPEOYIOIIHe
HCIIOJTb30BaHUsT OTPHUIIATEILHBIX YHCEN: Ha OTIPE/ICIICHNE
TEMIIEPATYPBHI, HA ONPEACIICHUE MOJI0KEHUS HAa BpEMEHHON
OCH (10 HAIIeH PBI U MOCIIE), HA ABUKEHUE ACHEKHBIX

— Pemate 3a1aun pa3HbIX TUIIOB, B TOM YHCIIE 33a41
MOBBIIIEHHOW TPYJIHOCTH;

— BBIOMPATh ONTHUMAJILHBIN METOJT PEIICHUS 3a]a49H,
paccMaTpuBas pa3iinyHbIe METO/IbI;

— CTPOUTH MOJENb PELICHU 3a/1a4l, TPOBOIUTH
JIOKa3aTelIbHbIEC PACCYKICHUS;

— pemiartb 3a/1a4M, TpeOyrome nmepedopa BapuaHToB,

IIPOBECPKHU YCHOBHﬁ, BBI60pa OINITUMAJIBHOT'O PE3yJIbTaTa,

— AHaJM3HUPOBATh U UHTEPIPETUPOBATH PE3YJIbTATHI B
KOHTEKCTE YCIIOBUS 3a/1a4M, BEIOMPATh PEIICHUS, HE
[IPOTUBOPEYAINE KOHTEKCTY;

— TEepeBOAMTH MPH PEIICHUHU 33Ja4l HH(OPMALIUIO U3 OJHON

(GhopMBI B IPYTyI0, UCHIOJIB3YS MPU HEOOXOAUMOCTH
CXEMBblI, Ta0IHIIbI, TPaQUKH, THATPaAMMBI,

B noBceHeBHOI KU3HU U IPH U3YYEHUU APYTUX

NpeIMeToB:

— pemarh NPaKTHYECKUE 33a4M U 3a7a41 U3 APYTUX
MPEAMETOB
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cpenacTB (MpUX0.1/pacxo), Ha ONPECIICHHE
[JTyOWHBI/BBICOTHI U T.I1.;

— HCIHOJb30BaTh MOHATHE MaclITa0a A HaXOXKACHUS
paccTosHUM M IUTMH Ha KapTax, MJIaHaX MECTHOCTH,
TUTaHaX TIOMENICHHA, BEIKPOHKAX, MPU paboTe Ha
KOMIIBIOTEpE U T.1I.

B noBcenHeBHOI KU3HU U IPH U3YYEHUH IPYTUX
NnpeaIMeTOB:

— peliaTh HECIOXKHBIC MTPAKTUYECKHE 3a1a41, BOSHUKAIOIIINE
B CUTYAaIUsX TOBCEAHEBHOM KM3HU

8. I'eomerpus

— OmnepupoBaTh Ha 6a30BOM ypOBHE MOHITUSMU: TOUKA,
npsMasi, IJI0CKOCTh B IPOCTPAHCTBE, apajuIeIbHOCTh U
NEPIEHIUKYISIPHOCTD MPSIMBIX U IJIOCKOCTEH;

— pacro3HaBaTh OCHOBHBIE BHJIbl MHOTOIPaHHHUKOB (IIpU3Ma,
nupamu/a, NpsIMOYroJIbHBIN Mapajuienenumnes, Kyo);

— M300paxkaTs U3ydaeMble (GUTYPHI OT PYKH U C
IIPUMEHEHNUEM IIPOCTBIX YEPTEKHBIX HTHCTPYMEHTOB;

— nenaTh (BBIHOCHBIE) IUIOCKHE YEPTEkKH U3 PUCYHKOB
IPOCTHIX OOBEMHBIX (PUTYpP: BUI CBEPXY, COOKY, CHU3Y;

— H3BJIEKaTh MH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpruuecKux (purypax, npeicTaBleHHYIO Ha YepTekax
U PUCYHKaX;

— INpUMEHsATH Teopemy Iludaropa npu BerYKCICHUN
3JIEMEHTOB CTEPEOMETPHUECKUX (DUTYD;

— HaxoAuTh 00BEMBI U TUIOIIAIU TOBEPXHOCTEH
MPOCTEHIINX MHOTOTPAHHUKOB C TIPUMEHEHUEM (POpMYIT;

— pacro3HaBaTh OCHOBHBIE BU/IbI T€J BpaleHHsl (KOHYC,
WIMHAP, chepa u map);

— HaxoAuTh 00BEMBI U TUIOIIAU TOBEPXHOCTEM
IIPOCTEMIINX MHOITOTPAHHUKOB U TEJI BPAILIEHUs C
npuMeHeHueM (Gpopmyi.

B noBcexHeBHOM KU3HHU U NIPU U3YYEHUH APYTUX

NpeAMEeTOB:

OnepupoBarh NOHATUAMU: TOUKA, IPSAMAas, INIOCKOCTh B
IPOCTPAHCTBE, MAPAJUIEIbHOCTh U NEPIEHANKYIAPHOCTD
IIPSAMBIX U IIJIOCKOCTEM;

OPUMEHSATH JUI PEeLIeHUs 3a7ay FreOMeTpUYecKre (PaKThl,
€CIIM YCJIOBHsI IPUMEHEHHs 3a/1aHbl B IBHOU (opMme;
pelaTh 3aa4l Ha HaX0XKJIEHUE T€OMETPUUECKUX BEIUUNH
1o oOpasiamM Win alropuTMam;

Jienath (BBIHOCHBIE) INIOCKUE YEPTEKU U3 PUCYHKOB
00BeMHBIX (UTYp, B TOM YUCIIE PUCOBATh BUJ| CBEPXY,
cOOKY, CTPOUTh CEUCHHSI MHOTOIPaHHHUKOB;

U3BJIEKATh, UHTEPIIPETUPOBATH U IPEOOPa30BHIBAThH
MH(}OPMALIHIO 0 TEOMETPUUECKUX (Urypax,
IIPEJICTABICHHYIO HA YEPTEkKaX;

MPUMEHSTh FeOMeTpruecKne (hakThl IJIs peLIeHUs 3a/1a4, B
TOM YHCJIE MPEAINOoIaraloiiX HECKOJIBKO IaroB perieHus;
ONKCHIBAaTh B3aUMHOE PACIIOJIOKEHUE NIPSIMBIX U
IJIOCKOCTEHN B POCTPAHCTBE;

bopMynupoBaTh CBOICTBA U NMPU3HAKU (DUTYD;
JTOKa3bIBaTh FT€OMETPUUECKHE YTBEPKIACHMUS;

BJIaJIETh CTAaHIAPTHOM KiaccupuKkanueit
IPOCTPAHCTBEHHBIX (pUTryp (MMpaMUIbI, TPU3MBI,
napajuieNenune/sibl);

HaXOJUTh OOBEMBI U IIJIOLIAIU TIOBEPXHOCTEH
reOMETPHUECKUX TeJl C IPUMEHEHHEM (HOpMYT;
BBIUHUCIISATh PACCTOSIHUSL U YIJIbI B IPOCTPAHCTBE.
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COOTHOCUTbH aOCTPaKTHBIE FEOMETPUUYECKUE TOHSITUS U
(bakThl ¢ peabHBIMU KU3HEHHBIMH 00bEKTaMU U
CUTYaIUSIMU;

HCIIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX
reOMEeTPUUYECKUX (GUTYp JUISl PEIICHUS TUIIOBBIX 3a/1a4
IIPAKTUYECKOIO COJIEPIKAaHNUS;

COOTHOCHUTb IUIONIA/IM TOBEPXHOCTEH TeJl OJIMHAKOBOM
(GbopMBbI pa3IMYHOTO pa3Mepa;

COOTHOCHTH 00BEMBI COCY/IOB OJJMHAKOBOH (DOPMBI
Pa3IUYHOIO pa3Mepa;

OILIEHUBATh (POPMY MPABUILHOTO MHOTOTPAHHHUKA MOCIIE
CIIMJIOB, CPE30B U T.II. (OIpenesATh KOJIMYECTBO BEPILUH,
pebep U rpaHel MoJy4eHHBIX MHOTOTPAHHHUKOB)

B noBceaqHeBHO JKM3HM U NIPU U3YYEHHH IPYTUX
NpeIMeToB:

— HCIIOJIF30BaTh CBOMCTBA TCOMETPHUICCKUX (I)I/Il"yp JIA

pelIeHH s 3a/1a4d MPAKTHYECKOr0 XapaKTepa U 3a1a4 u3
Ipyrux obnacteit 3HaHUN

9. BekTOophbI 1
KOOPAMHATHI B

OmnepupoBath Ha 6a30BOM ypOBHE TIOHSATHEM JICKapTOBHI
KOOpJMHATHI B IPOCTPAHCTBE;

HaXOJIUTh KOOPJMHATHI BEPLIMH Ky0a U MPSAMOYTOJIEHOTO
napajuiesenumne1a

OHepI/IpOBaTB MOHATHUAMUA JCKAPTOBbI KOOPAWHATLI B
MMPOCTPAHCTBE, BCKTOP, MOAYJIb BEKTOpPA, pPaBCHCTBO
BCKTOPOB, KOOPAUHATBI BEKTOPA, YT'OJI MCKAY BCKTOPpaMU,
CKaJIIPpHOC MPOU3BCACHUC BEKTOPOB, KOJUIMHCAPHBIC
BCKTOPBI;

HaxXOJUThb PaCCTOAHUC MCKAY ABYMA TOUYKaAMH, CYMMY
BCKTOPOB MU IMPOU3BCACHUEC BECKTOPA HA YHUCJIO, YT'OJI MCXKOY

NPOCTPAHCTBE BEKTOpPaMH, CKaJIsIpHOE IPOU3BEICHUE, PACKIIA/IbIBATh
BEKTOP MO IBYM HEKOJUIMHEAPHBIM BEKTOPAM;
3a71aBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME
KOOPIWHAT;
pemarh NpoCTEeUINE 3a/1a4M BBEJIEHUEM BEKTOPHOTO
0asuca
OnuceiBaTh OTAENIbHBIE BBIAAIOUIUECS PE3YIIBTATHI, [IpencraBnsaTe BKIaJ BBIAAIOIMIMXCS MAaTEMAaTUKOB B
10. Uctopus MOJTYYEHHBIE B XOJI€ PA3BUTHS MAaTEMAaTUKH KaK HAyKU; pa3BUTHE MAaTEMATUKH M UHBIX HAYYHBIX 00JIacTeH;
MaTeMaTHKH 3HATh IPUMEPBI MATEMATUUECKUX OTKPBITUI U UX aBTOPOB IMIOHUMATh POJIb MAaTEMATUKHU B pa3BUuTHUU Poccun
B CBSI3U C OTEYECTBEHHOU U BCEMUPHOU UCTOPUEN;
MMOHUMAaTh POJIb MAaTEMATHKHU B pa3BUTHU Poccun
[IprMeHsATh N3BECTHBIE METOBI PH PEIICHUU Hcmonp30BaTh OCHOBHBIE METOABI JJOKA3aTEILCTBA,
11. MeToabl CTaHJAPTHBIX MAaTEMaTUYECKHUX 3a]1a4; MPOBOJUTH JI0KA3aTEIIBCTBO U BBITIOIHSITH OMPOBEPKEHUE;
MaTeMaTUKHU 3aMeyaTh M XapaKTCpHU30BaTh MATCMATHUYCCKHUC NPUMCHATH OCHOBHBIC MCTO/bI PCHICHUA MAaTCMATUICCKUX

3aKOHOMEPHOCTHU B OKPYKAIOIIEH NEHCTBUTEIBHOCTH;

3a/1ad4;
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MPUBOJIUTH MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH
B IIPUPOJIE, B TOM YHCIIE XapaKTEPU3YIOIIUX KPacoTy U
COBEPILIEHCTBO OKPY>KAIOILIET0 MUpa U MPOU3BEACHUMN
HCKYCCTBa

Ha OCHOBE MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B MpUPOJIe
XapaKTepU30BaTh KPACOTY U COBEPIIEHCTBO
OKPY’KAaroIIero MUpa 1 Mpou3BeICHUN NCKYCCTBA,

MIPUMEHSTH IPOCTENIINE TPOrPAMMHBIE CPEICTBA U
AIIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELLICHUU
MaTEMaTUYECKUX 3a7a4
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CUCTEMA OLHEHKH JOCTUXEHUSA INTAHUPYEMBIX PE3YJIbTATOB

Kputepuu onieHMBaHUS pa3audHbIX (OPM pabOThl 00YJarONTUXCs Ha YPOKE.

OCHOBHBIMU BHJIAMU KOHTPOJISI 3HAHUU y4YaIIUXCs SBISIOTCS YCTHAsl MIPOBEPKa 3HAHUWI: ()POHTANTBHBINA OMPOC, HHIWBUIYATHHBIA OMPOC, KOHTPOJIbHAS
pabora.

dopMaMH MUCbMEHHOM MPOBEPKH 3HAHUH SIBIIAIOTCS MATEMAaTUUYECKUN TUKTAHT, KOHTPOJIbHBIE (CAaMOCTOSATENbHBIE) padOThl, TECTOBAs MPOBEPKA 3HAHUM U
MMCbMEHHBIE 3a4€THI.

OrneHka yCTHOTO OTBETA.

OrneHKa “5” cTaBUTCS €CIIU:

. MIOJIHO PAaCKPBITO COJCpKAHKME MaTepralia B 00beMe MPOrpaMMbl M YIeOHUKA;

. YETKO ¥ TPABWIIBHO JIAHBI OMIPEACIICHUS U PACKPBITO COACPIKAHUE TTOHATHI;

. BEpPHO, HCIOJb30BaHbl HAYUYHbIE TEPMUHBI

. JUTS TOKa3aTeIbCTBA UCITOJIb30BaHbI PA3JIMUHbIC YMEHHS, BBIBOJIBI M3 HAOIIOACHUHN U OIBITOB;

. OTBET CaMOCTOSITEIIbHBIN, HCITOJIb30BAHEI paHee MPUOOPETCHHBIC 3HAHUS.

Oruenka “4” cTaBUTCS €CIU:

. PACKpBITO OCHOBHOE COJIEp)KaHUE MaTepuana;

. B OCHOBHOM MPaBUJIIBLHO JaHbl ONPEAeNICHUs MOHITUI U UCTIOJIb30BaHbl HAYYHbIE TEPMUHBI;

. OTBET CaMOCTOSTCIIbHBIM;

. oTmpeseNieHUs] TOHSITHUI HETOJIHbIE, JTOMYIICHbl HE3HAYUTENIbHbIE HApYIIEHUS IOCIIEOBATEIbHOCTH H3II0KEHHUs, HEOOJbIINEe HETOYHOCTH IMPHU

UCIIOJIb30BAaHNUY HAYYHBIX TCPMUHOB HJIU B BBIBOJAX U 00OOIICHHSIX U3 HAOJIOICHUN U OIBITOB.
Onenka “3” cTaBUTCS €CIIN:

. YCBOCHO OCHOBHOE COJICpKaHHE y4eOHOr0 MaTepuaia, HO H3JI0KEeHO (hparMEeHTapHO, HE BCET/Ia MOCIIC0BATEILHO;

. OIpeiesiCHUs TIOHATHH HEIOCTATOYHO YETKHE,

d HEC UCITIOJIB30BAHBI B KAUCCTBC JOKA3AaTCJIBCTBA BEIBOABI 1 O606HI€HI/I$I nu3 Ha6HIOHeHHﬁ M1 OIIBITOB UJIN )IOHYHICHBI OIHI/I6KI/I HpI/I HUX HU3JI0XCHUU,
. JOTYIIIEHbI OMIMOKH U HETOYHOCTH B UCTIOJIB30BAHUHM HAYYHON TEPMUHOIOTUH, ONIPEICTICHUH MTOHSITHIA.

Orenka “2” cTaBATCS €CIIN:

. OCHOBHOE COj/Iep KaHHe yueOHOro MaTepuasa He PacKpbITo;

d HC JaHBbI OTBCTHI HA BCIIOMOT'aTCIIBHBIC BOHpOCBI y‘II/ITeJ'ISIQ

. JIOTYIIIEHBI TPYOBIe OIIUOKHY B ONPEACTICHUH MOHSATHH, IPU UCTIOIH30BAHUHA TEPMHUHOIOTHH.

OreHKa cCaMOCTOSITENTLHBIX TUCHMEHHBIX M KOHTPOJIBHBIX PadoT.

Oruenka “5” cTaBUTCS €CHU:

. paboTa, BBITIOJIHEHA 0€3 OITMOOK M HEI0YETOB HIIM UMEET He 0oJiee OJTHOTO HEeloYeTa.

Oruenka “4” cTaBUTCS €CIU:

. paboTa, BBITIOJIHEHA TTOJTHOCTHIO, HO B HEM: He 0osiee 0HOM Herpy0oil OMMOKK U OJHOTO HeoYeTa, UK He OoJiee IBYX HEJ0UETOB.
Omuenka “3” cTaBUTCH €CIIU:

° VYEHUK MMPaBUIHHO BHITIOIHIIT HE MEHEE TTOJIOBUHBI PA0OTHI WIIH JIOMTYCTHIT:

. He 0oJiee ABYX rpyOBIX OMIMOOK,

o WM He 6ojee oAHOM Tpy0oil OIIMOKH U OJTHOTO HEJJ0YeTa.



° WM He 0oJiee OHOM Tpy0oil U 0THOM HEerpyOOil OMMOKHU M OJHOTO HEA0YETa,

o WM He 0oJiee IBYX-TpeX HerpyObIX OMIMOOK,

. WJIY OJTHOHM HErpyOoi OMMOKHU M TPEX HEAOUYETOB, HIIA ITPU OTCYTCTBUHU OMIMOOK, HO IPU HAIMYUHU YETHIPEX-TISATH HETOUYETOB.

OrneHKa “2” cTaBUTCS €CIIN:

. YHCIIO OMMOOK M HEJIOYETOB MPEBHIIACT HOPMY, NMPU KOTOPOH MOXKET OBITh IMOCTABJICHA OLCHKA “3”, WM €CIIM MPaBUIHHO BBHIMOJTHEHO MEHEE

MOJIOBUHBI PAOOTHI.

Yuutens UMEET MpaBo MOCTABUTH OIIEHKY BBIIIE TOM, KOTOpas mpeaycMoTpena “HopMaMu™, eciiu y4eHUKOM OPUTHHAIBHO BBIMTOTHEHA paboTa.

OlLleHKa TECTOB.

B xadecTBe HIKHEW TPaHMIIBI YCIICITHOCTH BBITIOJHEHUS OCHOBHOTO TECTa, COOTBETCTBYIOIETO OIeHKe “3” (“3aueT’”), MOXKHO MPUHSATH YpOBEHB - 60% -
74% npaBUIBLHBIX OTBETOB U3 OOLIET0 KOJIUYECTBA BOIIPOCOB.

Onenka “4” (“xopoi0”) MokeT ObITh TTocTaBieHa 3a - /5% - 90% mpaBUIIBHBIX OTBETOB.

Onenka “5” (“oTIMYHO’) yYalIUiics TOJKEH YCHEIIHO BBIOIHUTD TeCT, 6onee 90% mpaBUIbHBIX OTBETOB.

OrneHKa MpaKTUYECKUX padoT.

OrueHnka “5” craBUTCS €CIH.

. YYaIUiCs BRITOJHUI padOTy B IMOJTHOM 00BEME ¢ COOIOICHIEM HEOOX0IMMOM ITOCIIeIOBATEIILHOCTH €€ TIPOBEACHHS,

. yUYalIUICsl CaMOCTOATEIbHO U PAIlMOHAIBHO BBIMOJIHHUI BCE 3aJaHUS B YCIOBHX, 00ECHEUMBAIOMIMX MONYyYEHUE PEe3yIbTaTOB U BBHIBOJIOB C
HauOOJIbIIIEN TOYHOCTBIO;

. B MPEJICTABIIEHHOM OTUYETE MPABMIIBHO U aKKYPATHO yYaIlIUKCS BHITIOJIHUI BCE 3aICH, TAOIHIIbI, PUCYHKH, YEPTEKH, TpadUKH, BBIYUCICHUS U CIeTall
BBIBO/IBL.

OneHka “4” cTaBUTCS €CIIU.

. BBITIOJIHEHBI TPEOOBAHUS K OIIeHKe “5”, HO:

. 3aJlaHus BBIMOJHSII B YCTIOBHSX, HE 00ECIIEUYUBAIOIIUX JOCTATOUHON TOYHOCTH U3MEPEHU;

. JOMyIIEHO 2-3 Heo4eTa, Wik He 0oJiee 0JTHON HerpyOoi OmMOKU M OJTHOTO HEJoYeTa.

Onenka “3” cTaBUTCS €CIIU.

. paboTa BBIMOJIHEHA HE MOJHOCTHIO, HO 00BEM BBIMOIHEHHON YaCTH TaKOB, YTO MO3BOJISIET TOJYUYUTh MPABWIHHBIC PE3YIbTaThl M BHIBOBI, WU €CIIH
B XOJI€ BBIMIOJIHEHUSI Pa0OTHI OBUTH JOMYIIEHBI CIEAYIOUINE OIHOKH:

. BBITIOJTHEHUE pa0OTHI MTPOBOIUIIOCH B HEPAIIMOHATBHBIX YCIOBHIX, YTO MPUBEIIO K TOJIYYCHHIO PE3YJIBTATOB C OOJIBIION MOTPEIIHOCTHIO;

. B OTYeTE OBLIM JOMYIICHHI B OOIIEH CI0KHOCTU He OoJiee IBYX OMIMOOK (B 3aMHUCSIX €AMHMUII, U3MEPEHHX, B BBIYMCICHUSX, TpaduKax, Tabuumax,
cXemax, aHaJIu3€e MOTPEIIHOCTEH U T. 1), He IPUHIIUITUATIBLHOTO /I JAHHOM pabOoThl XapaKTepa, HO TMOBJIMSBIINX HAa PE3YJIbTAT BHIMOJTHEHUS,

. paboTa BBIMIOJIHEHA HE MOJTHOCTHIO, OJTHAKO OOBEM BBITIOHEHHOM YacTH TaKOB, UYTO MO3BOJSET MOTYyYUTHh MPABUIIbHBIC PE3YIbTAThl M BBIBOIBI O

OCHOBHBIM, IPUHIIUITHAIFHO BAKHBIM 33/1a4aM paOOTHI.
Orenka “2” ctaBUTCS €CJIH.

. paboTa BBINOJIHEHA HE TOJIHOCTBIO U 00BEM BBIITOJHEHHOM YacTH paboThl HE MO3BOJISET CAETIaTh MPABUIBHBIX BBIBOJIOB;
. BBIUHCIICHU S, Ha0I01eHUs (MOJEIUPOBAHKE) TPOU3BOIUINCH HEMTPABUIIBHO;
. B X07i€ pabOTHI U B OTUYETE OOHAPYKUIIUCHh B COBOKYITHOCTH BCE HEJJOCTATKH, OTMEUECHHBIE B TPEOOBAaHUX K OLIEHKE “3”.

O6mmas kmaccudukaius ommuooK.
[Ipu orieHke 3HaHUN, yMEHUH M HABBIKOB, 00YUAIOIINXCSI CTIEAYET YUYUTHIBATH BCE OIIMOKH (TpyOble M HETPYyOble) U HEJJOUETHI.



I'pyObIMU cUnTAIOTCS OLITUOKH:

. HE3HaHHE ONpEAETICHHUsS OCHOBHBIX MOHSATHUH, 3aKOHOB, IIPAaBUJ, OCHOBHBIX IIOJIOKEHUI TeOpuu, He3HaHUE (OpPMYJI, OOIIEPUHATHIX CHUMBOJIOB
0003HaYCHHI BEIMYHH, €IUHUI] UX U3MEPEHUS;

. HE3HAaHNE HAMMECHOBAHUM €IMHULl U3MEPEHUS;

. HEYMEHHE BbIIETUTh B OTBETE IJIaBHOE;

. HEyMEHHE IPUMEHSTh 3HAHMSI, AITOPUTMBI JUIsl PELICHUS 3a/1a4;

. HEYMEHHeE JIeNIaTh BHIBOJIBI M 0000ILEHMS;

. HEYMEHHE YUTaTh U CTPOUTH I'paduKy;

. HEYMEHHE MOJIb30BaThCsl IEPBOMCTOUHUKAMH, YYCOHUKOM U CIIPAaBOYHUKAMH;

. IIOTEPs1 KOPHS UM COXPAaHEHHUE IIOCTOPOHHEIO KOPHS;

. oTtOpaceiBaHue 0e3 0OBSICHEHUN OJTHOTO U3 HHX;

. paBHO3HAYHbIE UM OLIMOKH;

. BBIUYHCIIUTENbHBIE OIIUOKU, €CIIM OHU HE SIBJISIIOTCS ONHUCKOM;

. JIOTMYECKHUE OIIUOKH.

K Herpy0ObiM ommbkam ciieyeT OTHECTH:

. HETOYHOCTb (DOPMYIUPOBOK, ONPEAEICHHM, MOHATU, TEOPHii, BbI3BaHHAsI HEMIOJHOTONW OXBaTa OCHOBHBIX IIPU3HAKOB OIPEJIENIIEMOr0 MOHATUS WIIH
3aMEHOM OJJHOTO - ABYX U3 3TUX IPU3HAKOB BTOPOCTETIEHHBIMHU;

. HETOYHOCTb I'paduka;

. HEpaLMOHAIBHBIN METOJ| PEeLICHUs 3aJjaul WM HEIOCTAaTOYHO IPOJAYMAaHHBIM IUJIaH OTBETA (HAapyILIEHUE JIOTMKH, OJMEHA OTAEIbHBIX OCHOBHBIX
BOIIPOCOB BTOPOCTEIICHHBIMH);

. HEpalMOHAIbHBIE METO/1bI padOTHI CO CIIPABOYHOM U JIPYroM JIUTEpPaTypoO;

. HEyMEHHE pelaTh 3a/aui, BHIIOJHATH 3aJaHus B 00IIeM BUJIE.

Henoueramu sBnstores:

. HepalMOHaIbHbIE TPUEMBb] BEIYUCICHUH U IpeoOpa3oBaHuii;

. HeOpeXHOE BBINOJIHEHHE 3aMUCel, YepTekeH, cXeM, rpapuKoB.



OPTAHU3AIN [TPOEKTHON Y YYEBHO-UCCJIIEJOBATEJILCKOU AEATEJILHOCTU OBYYAIOIIUXCS

B InpernogaBaH MaTEMaTUKKU OCHOBHAA 3ajjada YUUTCIISA COCTOUT B TOM, YTOOBI 3aMHTEPECCOBATH YUAIIUXCA IIPOLUECCOM IMO3HAHHWA, HAYYUTh UX CTaBUTh BOIIPOCHL
U IBITaThCS HAUTH Ha HUX OTBCTHI, 00BACHATH PE3yJbTaThl U ACJIaTh BBIBOABI. HpI/I BKJIIOYCHHMH HCCIICI0BATEIBCKOMN IEITEILHOCTH B mnmponecce O6y‘-IeHI/ISI, MpeKKac
BCE€TO, H606XOI[I/IMO IIPOAHAIM3UPOBATh YCIOBHUA €€ pCaiu3aluun:

. JIMAJIOTUYEeCKOe B3aUMO/ICHCTBUE YUCHHKA U M1E1arora;
. KOMIIETCHTHOCTb I1€/1arora;

. CIOCOOHOCTH Y4YaIIuXCs;

. rpaMOTHAsi OpraHU3alLysl y4eOHOr0 HCCIICJOBAHUS.

®opMbl OpraHu3aiy yaeOHO-UCCIeI0BaTEeIbCKON AEITEILHOCTH MOTYT OBITh KaK YPOUHBIMH, TaK U BHEYPOUHBIMH. Y YeOHBIC MCCIIECOBAHNUS HA YPOKaX JENAl0T
MPOLIECC U3YUEHHUs MaTEeMaTHKU WHTEPECHBIM, YBJIEKATEJIbHBIM, TaK KaK OHHM Jal0T BO3MOXHOCThH JETSIM B pe3y/ibTaTe HaONIOJCHUS, aHAIN3a, BbIIBHKECHUS
THIIOTE3BI M €€ MPOBEPKH, (POPMYITUPOBKU BHIBOAA — IIO3HAHKE HOBOTO.
[IpuMepHBIe TeMBbI IPOEKTOB IO MaTeMaTHke i ydyamuxes 11 knacca:
AJITOPUTMBI PEIIEHUS TPUTOHOMETPUYECKUX YPABHEHUI U CUCTEM YPAaBHECHUH.
[IpakTryeckuii CMBICIT HHTErpaa.

[TpuknagHoe 3HaYEHHE TEOPUHU TPadOB.

[IpunoskeHus onpeneneHHOro HHTErpaja B dKOHOMUKE.

[TpuMmeHEeHHE TTOKA3aTeIbHON U JIOTapU(PMUIECKON (DYHKITUH B IKOHOMUKE.
[Tpumenenue TpuronoMmeTpuu B pusuke. O01aCTU TPUMEHEHUS TPUTOHOMETPHUH.
[Ipupona u uCTOpUss MHUMBIX YHCEI

[Ipupona MHOXKECTB

[TponsBoHas ¥ IEpBOOOPA3HAS B HCCICAOBAHUN (YHKITUH.

Pa3paboTka nmporpaMMHBIX MIPOYKTOB pacueTa XUMUYECKUX 3a/1a4.
PanmonanpHble anredpanyeckue CUCTEMbI C HECKOJIbKUMHU IEPEMEHHBIMH.
Pewenue ypaBHeHu# n-if crenenu, rae n>2

Pemenue ypaBHeHUH, coaepKammx apkQyHKIUU

CnyuyaiiHble COOBITHS U UX MaTeMaTHYECKOE OMHCaHUE.

CrepeoMeTrpuueckue Tena

Teopema Buera u komOuHaTOpHKA.

®opmyna HeroToHa - JleiiOHMIIa B TprMepax BBIYMCIECHUS UHTETPAJIOB.

O yHKIIMOHAIBHBIA METO/ PEIICHUS YPaBHEHUI

[{uknonna - 3arajka MaTeMaTUKH U IPUPOJIBI.
Hucno «e» 1 ero TaHsbI.
Uto noka3bIBaeT MmokasarenbHast pyHKINS

DT 3aMedaTenbHbIe Jorapru(MBbIL.



TEMATHUYECKOE IINTAHUPOBAHUE

11b kaacce
Bcero | M3 HUX KOHTPOJIBHBIX 3H6§T£%HI:I§ZC§Z6HO_
Ne Tema 9acoB pabot A
MaTepHaIbl

Anrebpa 66
1 Bxoanoii MoauTopuHr. Pabora Hax omubKamu. 2 1
2 [Ipon3BoHas U €€ FEOMETPUUECKUNA CMBICT 12 1
3 [TpumeHeHne TPOU3BOTHON K UCCIEIOBAHUIO (DYHKIIMIA 9 1
4 Huterpan 14 1
5 | DneMeHTH KOMOMHATOPUKH, CTATUCTHKU U TEOPUH BEPOSTHOCTH 4 https:// reSh:edU-rU/ ,

https://uchebnik.mos.ru/c

6 | IToBropenue kypca 10 knacca 13 atalogue,
7 | lloBropenue 12 2 «®Doxcdopay,

T 66 InternetUrok.ru,

eoMeTpus

0 9 https://www.yaklass.ru/,
8 OBTOpCHHUE https://uchi.ru/
9 MeTto KOOpAMHAT B IPOCTPAHCTBE. JBUXKEeHUE 16 2
10 | Humuaap, KoHyC, miap 14 1
11 | O6wemsl TEN 21 1
12 | IoBTopenue 6 1

NTOI'O 132 11




[MTPUHATO COI'JTACOBAHO YTBEPXIAIO
PemenneM MeToan4eckoro oObeTMHEHUS YIUTEIeH
MaTeMaTHKU U HHPOPMATHKU
PykoBoautens MO 3amectuTenb gupekropa no YBP HupekTop
Mupouanuenko O.C. E.}O. CankuHa
[TpoTokon Nel [Tpukaz Ne E.1O. baneBuu
ot 28 aBrycra 2022 roga ot 29 asrycra 2022 rona [Tpuxa3 Ne

ot 30 aBrycra 2022rozga

KAJIEHAAPHO-TEMATHUYECKOE IUVTAHHPOBAHUE
K paOoueil mporpaMMe y4eOHOro npeamMera
«MaremaTuka (asireOpa ¥ Hayasla aHanM3a, reoMerpusi)», 115 kaace

VYuurens: 3umun Erop Jleonnnosuu
YUUTENNb MaTEMaTUKN

KAJIEHIAPHO-TEMATHYECKOE IVIAHUPOBAHUE

116
AJjredpa ¥ Ha4a1a MaTEeMaTHYECKOI0 AHAIN3A

Homep | /[lata mo mnany | /lara mo gpaxkry Copepxxanue yueOHOro MaTepuasa Koa-Bo yacoB Ilpumeyanue
yYpoKa
1 Bx01HOW MOHUTOPHHT. 1
2 Pabora nag ommbOkamu 1
3 [IpounzBoHas 1
4-5 [Ipou3BonHas CTENEHHON (PYHKIIMH 2
6-7 [IpaBuna nuddepeHpoBanus 2




8-9

[Tpon3BOIHEIE HEKOTOPBIX AIEMEHTAPHBIX (YHKITANA

2

10-11 I'eomeTprueckuii cMbICI IPOU3BOAHOMN 2
12 Pemenue 3amau o reme «IIpounsBogHas 1
13 Kontponbnas padota Nel o teme: «IIpou3BogHas» 1
14 Pabora Hag omubxkamu 1
15 Bo3spacranue u yobiBanue QyHKIIUN 1
16 DKCTpeMyMbl () YHKIIHH 1
17-18 [TpumeHeHre NPOU3BOIHON K OCTPOCHHUIO TPadUKOB (PYHKITHIA 2
19-20 Haubonbiiee u HanMeHblee 3Ha4eHUs PYHKIIUN 2
21 Pemrenue 3anau o teme: «IIpumMeHeHUe IPOU3BOIHOMN 1
22 KonTponbhas padota Ne 2 o reme: «lIpuMeHneHue npou3BoaHON 1
23 Pabora Hag ommoOkaMu 1
24 Pabota Hax ommbOkamu. [lepBooOpa3Has 1
25-26 [IpaBuia HaxoXIEHHS IEPBOOOPAZHOI 2
27 KpuBonunelinas tpanenus 1
28-29 [Inomane KpUBOJMHENHON Tpanely U HHTETpal 2
30-31 Brruuciienne nHTETrpagoB 2
32-33 Brruncnenue miomazaei ¢ noMOLIbI0 HHTETPAJIOB 2
34 JuddepeHunanbHble ypaBHEHHS 1
35 Pemrenne 3amad no reme: «lIpuMeHeHne HHTErpaIa 1
36 KonTpomnbHas padota Ne3 mo teme: «aTETpaim» 1
37 Pabora Hajg omubdkamu 1
38 KombOuHaropuka 1
39 DJeMEeHTHI TEOPUHU BEPOSITHOCTH 1




40

CraTtuctuka

41 3auer no teme: «IeMEHTHl KOMOMHATOPUKHU, CTATUCTUKU U TEOPUHU

BEPOSTHOCTH

42-43 [Ipo6HubIe sx3amensl B popmare EI'D

44-45 Monurtopunru

46-54 [ToBTOpEHME Kypca MaTeMaTHKH, anreopsl 3a 5-11 kimacc. Permenue
3aganui u3 KMMos EI'D. [ToarotoBka k sk3amMeHy

55-58 [Ipo6usie sx3amensl B popmare ET'D

59-66 Peseps




11 b knacce
I'eomeTpust

Homep | laTa mo miaany | /Jlara no ¢gakry Conep:xanue y4yeOHOro MaTepuaa KoJu-Bo yacos IIpumeyanue
ypoka
1-9 [ToBTOpEeHUE 9
10 [IpsimoyronbHas cucteMa KOOPAUHAT B TPOCTPAHCTBE 1
11-12 Koopaunatsl BekTopa 2
13 CBs13bp MeXly KOOpIMHATaMH BEKTOpPA U KOOPAWHATAMHU TOUKU 1
14-15 [Ipocreiimme 3agaun B KOOpAMHATAX 2
16 KonTponbnas padora Nel no teme: «KoopauHaThl TOUKU U BEKTOpPa» 1
17 Pabora Hajg ommbOkamu. 1
18 VYron mexay Bekropamu. CKansipHOE MPOU3BEACHNE BEKTOPOB 1
19-20 Boruncnenue yria Mex 1y NpsIMbIMU U IJIOCKOCTSIMU 2
21 YpaBHEHHE IJTIOCKOCTH 1
22 Pemenue 3anay no teme: «CKalIpHOE MTPOU3BOJICHUE BEKTOPOBY 1
23 KonTpomnbHas padota Ne 2 o reme: «CkansipHOE TPOU3BEICHUE 1
BEKTOPOB»
24 Pabora nHag ommbOkamu 1
25 JBmwxkenue. LlenTpanpHas, oceBas, 3epKajbHasi CHMMETPHH. 1
[TapamenpHbIN IEpEHOC
26-27 Hunuuap. Pemenue 3agau 2
28-29 Konyc. Pemenue 3anau 2
30-31 Y ceueHHBII KOHYC 2
32 Cdepa. YpaBuenue chepsl 1
33 B3aunmMHoe pacronoxxeHue chepbl U IIOCKOCTH 1




34 KacarenbHas TiiockocTs K cdepe 1
35-36 [Tnomane chepsr 2
37 Pemenue 3amau o treme: «Temna BpameHus» 1
38 Kontposnbnas padota Ne 3 mo teme: «Tema BpameHus» 1
39 Pabora Hag ommbOkamu 1
40-41 [Tonsatue o6bema. OOBEM MPSAMOYTOJIBHOTO IMapajuIeeuIe /1a 2
42-43 O0BeM IPSIMOYTOIBLHOM TTPHU3MBI 2
44-45 O0beM npsmMoit TPU3MBI 2
46-47 O0beM HuIMHApa 2
48 Brruucnenue oobemMa Ten ¢ MOMOIIBIO HHTErpajia 1
49 O0beM HaKIIOHHOW MTPHU3MBI 1
50-51 O0BeM TUpaMuIbl 2
52-53 O0nem KoHyca 2
54-55 O6bem mapa 2
56 O0BeM 1apoBOro CETMEHTa, IApPOBOTO CJIOS U IIAPOBOT0 CEKTOpa 1
57-58 Pemenne 3amau no reme: «O0BEMBI TED 2
59 KonTponbhas padota Ne4 no teme: «OO0beMBI T 1
60 Pabora nazg omubdkamu 1
61-63 IToBTropenue kypca reomerpuu 3a 7-11 knacc. Pemenue 3ananuit us 3
KM EI'D. IloaroroBka K sK3aMeHy
64-66 MOHUTOPHHTH (BHETUIAHOBBIH, TPOMEKYTOUYHBIN, HTOTOBBIN) 3
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